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Pa3zpea 1.
IosicHuTeNLHAA 3aIIUCKA

PaGouas mporpamma o xumuu Jyuist ooydaromuxcs 8 - 9 kimaccoB ¢ OB3 (311P) cocraBneHna Ha OCHOBE CIIEAYIOIINX
HOPMAaTUBHBIX JOKYMEHTOB:
- GenepanbHoro 3axkoHa Ne273 - @3 «O06 obpazoBanuu B Poccuiickoii @enepanun» ot 21.12. 2012 (cr.2, 11.9);
- @efepalIbHOTO TOCYJJAPCTBEHHOTO 00pa30BaTEILHOIO CTaHAapTa OCHOBHOTO 001iero oopazoBanus (IIpukaz MO u H PO
Ne 1897 ot 17 nexabps 2010 m.18.2.2, ¢ m3menenusiMu oT 29.12.2014 1. Ne 1644, ot 31.12.2015 Ne 1577);
- AnanTupoBaHHOM OCHOBHOM 00pa30BaTeILHOM MPOrpaMmMbl 0OCHOBHOTO 00111eT0 00pazoBanuss MBOY «COILI Ne 17y;
- [Tonosxenust 0 mopsKe pa3pabOTKH U TPEOOBAHUIX K CTPYKTYPE, COACPIKAHUIO U O(OPMIICHUIO PabOYUX MPOTpaMM yUeOHBIX
npeameToB (kypcoB) (PI'OC OO0 5-9 kmacce) MBOY «COIII Nel7»;
- T'omoBoro kanengapuoro yueoHoro rpaduka MBOY «COILL Nel7» na 2023 - 2024 yaeOHbIii To/,
a TaKXKe C y4eTOM MEXKIPEAMETHBIX U BHYTPUNIPEIMETHBIX CBsA3EH, CrIeIM(UKN YCBOCHUS y4eOHOTO MaTepraia AeThMHU,
HCTIBITHIBAIOIIUMU TPYTHOCTH B OOYUCHUH, TPUUUHON KOTOPBIX SIBJISIOTCS PA3IMUYHOIO XapaKTepa 3aJep>KKU MCUXUYECKOTO
Pa3BUTHSL, JJOTUKHU Y4eOHOTO Tpoliecca, 3aaauu (OpMUPOBAHUS Y IIKOJbHUKA YMEHUS YUUTHCS, 0OeCrieueHust 01aronpusTHBIX
MICUXOJIOTUYECKHUX YCIOBUM 00pa30BaTEIbHOM CPeIbl (IEMOKPATUYHOCTD U ONTUMAJIbHAS MHTEHCUBHOCTh 00pa30BaTeIbHON
Cpelibl, OJaronpUsSTHBIN SMOITMOHATHHO-TICUXOJIOTHUECKHI KIMMAaT, COACHCTBIE (DOPMUPOBAHUIO Y 00YUAIONITUXCS aJIeKBAaTHON
CaMOOIICHKH, TIO3HABATEIFHOM MOTHUBAIIMH ), OPTAaHU3AINHA TUHAMUYECKHX T1ay3, GU3KYJIBbTMHUHYTOK Ha YPOKaX, 3aHATHUSAX,
CIIOCOOCTBYIOIIUX SMOIMOHATBHOM pa3rpy3Ke U MOBBIIMICHUIO IBUTATEIHON aKTUBHOCTH.
Pabouast mporpaMMa KOHKpETU3UPYET cojiepKaHue OJIOKOB 00pa30BaTEIbLHOTO CTaHAApPTa, JAeT paclpeaesieHne yaeOHbIX
4acoB IO KPYITHBIM pa3zjiesiaM Kypca U MOoCIe0BaTeIbHOCTh UX M3yueHus. Kpome Toro, mporpaMma CoJIepKHUT MepeUCHb
MPAKTUYECKUX, KOHTPOJIBHBIX U JIAOOPATOPHBIX padOT MO KAKIOMY pa3femy.

ean xuMuueckoro o0pa3oBaHus B CpeIHEN LIKOJIE:
[enu xumMudeckoro oOpa3zoBaHusl B OCHOBHOM IIKOJI€ (POPMYIHPYIOTCS HA HECKOJIBKUX YPOBHSX: TI100AIBHOM,
METaNpPEAMETHOM, IMYHOCTHOM U MPEAMETHOM, Ha YPOBHE TPEOOBAHUM K PE3yJIbTaTaM OCBOEHMSI COACPKAHMSI TPEAMETHBIX



Iporpamm.
OcHoBHOE 0011Iee 00pa3oBaHue - BTOpas CTyNeHb 001ero oOpazoBanus. OIHON M3 BAKHEUIITNX [IEeJIeH ATOTo JTara
SIBJISICTCSI TIOJITOTOBKA 00YYaOIINUXCS K OCO3HAHHOMY W OTBETCTBEHHOMY BBIOOPY JKU3HEHHOTO M MPOGECCHOHATBHOTO Iy TH.
OOyuaromuecs T0JDKHBI HAYYUTHCS CAMOCTOSITEIIBHO CTABUTH IIETM M ONIPEIEIIATh MMyTH UX JOCTHKEHUS, NCTIOJIB30BaTh
MPUOOPETEHHBIN B IITKOJIE OMBIT AEATESILHOCTH B PEATbHOM KU3HM, 32 paMKaMHU y4eOHOTO TpoIiecca.
['maBHBIC 1€ OCHOBHOTO OOIIIETO 00pa30BaHUs COCTOST B:
1. popMUpOBaHUU 1IEIOCTHOTO MPECTABIECHUSI O MUPE, OCHOBAHHOT'O Ha IPUOOPETEHHBIX 3HAHUAX, YMEHUSIX U CIIOCO0ax
JIeSITENIbHOCTH;
2. MpUOOPETEHNUHN OTIBITA PA3HOOOPA3HOM NEATEILHOCTH, IIO3HAHKS i CAMOTIO3HAHWS,;
3. MOATOTOBKE K OCYIIECTBICHUIO OCO3HAHHOTO BHIOOpa MHANBH Ty aIbHOM 00pa30BaTEIbHON MM MPO(GECCHOHATBFHON
TPaeKTOPHH.



Lesu n3ydeHns XUMHUU U peagu3alii MPOrpaMMbl:
1.00ecniedeHre TIaHUPYEMBIX pPe3yIbTaTOB MO JOCTHKEHHUIO 00YYAIOIIMMHUCS LIEJIEBBIX YCTAHOBOK, 3HAHUH, YMEHU,
HABBIKOB, KOMIIETEHIINI U KOMIETEHTHOCTEH, OMpeIeIIeMbIX JHMUHOCTHBIMHU, CEMEUHBIMH, OOIIIECTBEHHBIMH,
roCy/1apCTBEHHBIMU NOTPEOHOCTSIMHU U BO3MOKHOCTSIMU 00YUaIOLIEroCs CPEAHETO IIKOIbHOIO BO3pacTa, MHAUBU LYy aJIbHBIMU
OCOOEHHOCTSIMU €T0 Pa3BUTUS U COCTOSIHUSI 310POBbSI;
2. CTAaHOBJICHUE U Pa3BUTHE JINYHOCTHU B €€ MHAUBUAYAIbHOCTH, CAMOOBITHOCTH, YHUKAJIbHOCTH, HETIOBTOPUMOCTH;
3. popmMuUpOBaHUE CUCTEMBI XUMHUUECKUX 3HAHUI KaK KOMIIOHEHTAa €CTeCTBEHHO-HAYYHON KapTUHBI MUPA;
4. pa3BUTHE JIMYHOCTU O0YUaIOIIUXCS, UX UHTEIJIEKTYyaIbHOE U HPAaBCTBEHHOE COBEPILLIEHCTBOBaHKE, (POPMUPOBAHUE Y HUX
T'YMaHUCTHYECKUX OTHOIICHUH M 3KOJOTHYECKH 11eTIECO00Pa3HOTO TOBEICHUS B OBITY U TPYAOBOM JIEATEIHHOCTH;
5. BRIpAaOOTKY MOHWMAaHUS 00IIECTBEHHOM MOTPEOHOCTH B Pa3BUTHUU XUMHH, a TakKe (HOPMUPOBAHUE OTHOLIECHUS K XUMUHU
KaK K BO3MOXHOM o0nactu Oyaylieit mpakTUHIeCKON NeITeTbHOCTH;
6. popmMupoBaHue yMeHUI 0e301acHOro 0OpaIleHus ¢ BEIIeCTBAMU, UCIOIb3yEeMbIMU B TIOBCETHEBHOM KU3HU;
3agauyu n3y4eHUss XUMHUHM B OCHOBHOM IIIKOJIE SIBIISTIOTCSI:
1.00ecneueHre NpeeMCTBEHHOCTH Ha4aJbHOTO OOLIEro, OCHOBHOTO OOILEro, CpeIHETO 00I1IEero 00pa30BaHus;
2. obecrieueHne JOCTYMHOCTH MOTYUYEHHS KaueCTBEHHOTO OCHOBHOTO OOIIETO0 00pa30BaHus, TOCTIKEHUE TIIAaHUPYEMBIX
pe3ynbTaToB ocBoeHMs [IporpaMmbl BceMu 00ydaronuMUCs, B TOM YKCIE TEThMU-UHBAIUIAMH U IETHbMHU C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMHU 3710p0Bbsi (3I1P);
3.BBISBJICHHE U pa3BUTHE crtocoOHOCTel oOydarommxcs ¢ OB3 (3I1P), B Tom unciie ofapEHHBIX ASTEH, 1eTe C
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbSI U MHBAIHUIOB, UX MPO(ECCHOHATIBHBIX CKIIOHHOCTEH;
4. OpraHu3alys UHTEIJICKTYalIbHBIX U TBOPUYECKUX COPEBHOBAHUH, HAYYHO-TEXHUIECKOTO TBOPUYECTBA, TPOSKTHOM U
y4e0HO-HCCIIEeIOBATEILCKON AEATETbHOCTH;
5. popMUpOBaHUE Yy 00YHAIOIIUXCS YMEHUS BUAETh U TOHUMATh IIEHHOCTh 00pa30BaHusl, 3HAYUMOCTh XUMUUECKOTO 3HAHUS J1JIs1
Ka)KJIOTO YeJIOBEKa He3aBUCUMO OT €ro NMpodecCUOHAIbHON AESTENbHOCTH; YMEHUS pa3audaTh (pakThl U OLIEHKH, CPABHUBATh
OLICHOYHBIE BBIBObI, BUAETh UX CBSI3b C KPUTEPUSIMU OLIEHOK M CBSI3b KPUTEPUEB C ONPEACIECHHON CUCTEMOM IIEHHOCTEH,
dbopMynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3HUIIUIO;



6. popMHUpOBaHUE Yy 00YUAIOMIUXCS TIEJIOCTHOTO TPEICTABIICHUS O MUPE U POJI XUMHUHU B CO3JJaHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA; YMEHUS 00BSCHATH OOBEKTHI U MPOLECCHl OKPYKAIOIIEeH IEUCTBUTEILHOCTH —
MPUPOJHOM, COUMATBHOM, KYJIBTYPHOU, TEXHUYECKON CPEJIbl, UCIIOJIB3YS U1 3TOr0 XUMUYECKHUE 3HAHUS;

7. MpUOOpeTeHNE 00YUYAIONUMHUCS ONBITA PA3HOOOPA3HOU AEATEILHOCTH, TIO3HAHUS W CAMOIIO3HAHHUS; KITFOYEBBIX HAaBHIKOB
(KITF0OUEBBIX KOMIIETEHTHOCTEW ), UMEIOIUX YHUBEPCATIHLHOE 3HAUCHHE JJISI PA3JIMUHBIX BUJIOB JICATEIIBHOCTH: PEIICHUS
npo0sieM, MPUHATUS PEIICHUH, TOMCKa, aHalin3a U 00pabOTKN HH(POPMAIINY, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB
U3MEPEHUM, COTPYAHIUYECTBA, 0€30MIaCHOTO OOPAIICHHS C BEIIECTBAMH B TTOBCETHEBHOM KU3HH.
8.BocniuThiBaTh 00111€YEIOBEUECKYIO KYIBTYPY;



9. YuuTh HaOIONATh, TPUMEHSTH TTOJTyICHHBIC 3HAHKS HA MPAKTHKE;
10. COXpaHEHHUE U YKpeIUIeHne (PU3UIECKOTO, IICHXOJIOTHIECKOTO M COIMAILHOTO 30poBbs oOyuatomuxcsi ¢ OB3 (3I1P),
obecrnieueHue ux 0€30MaCHOCTH.

Oco06enHocTu odyuawmuxces 8-x, 9 - ro kiaccor ¢ OB3 (3I1P).
O6yuaromuecs 8 - 9 kinaccos — getu ¢ OB3 (3I1P). Ob6yuarommuecs, uMeromue B anamHe3e guaraos 3I11P, ornuyarorcs
PSIIOM OCOOEHHOCTEN, KOTOPBhIE HEOOXOIMMO YUYUTHIBATH B IIpoiiecce o0yueHus. Y Aereil Hu3kas paboToCroCOOHOCTh U
yueOHasi MOTHBAIIHMSI, YTO BBI3BIBAET CTOMKOE HETaTUBHOE OTHOIICHHUE K YUEOE U K JIIOOOM IeATEIbHOCTH, TpeOyoleh
ycuinuil. MeIcauTenbHas AeSITeIbHOCTh pa3opBaHHas. [Ipu BeIMOTHEHUH 3a/1aHUI OOJIBIITMHCTBO JeTe HYK/1aeTCs B
MOMOIIIX B3pOCJIOro. Y CBOCHUE MaTepualia HEyCTOMYMBO. OHO MIPOUCXOAUT YepeE3 PENPOAYKTUBHYIO I€ATEIBHOCTD. Y
nereit ¢ OB3 npeobianaroT UrpoBbie U CUIIOBBIE u3nyeckue nHTepechl. OHU c1ab0 OPUESHTUPYIOTCS B HDABCTBEHHO-
ATUYECKUX HOpMaX MOBEJACHUS, MO TOBEPXHOCTHBI U HEYCTOMYMBHI. B pe3ynbraTe 3TOro B uX MOBEACHUU
MIPOSIBIIAIOTCST Upe3MepHasi puzndeckas U BepOaibHasi arpeccusi, U3JHUIIHIS TPeBOKHOCTh. OcobenHoctu netei ¢ 311P
3aKJIFOYAIOTCS B HEC(POPMUPOBAHHOCTU YMEHHH, HABBIKOB, HEXBATKE 3HAHUH JIJI1 YCIICIIIHOTO MPOXOXKIACHUS U YCBOCHUS
MaTepuasa MKoJbHOM nporpammel. Maymue ot nenarora ceeaenus aetu ¢ 311P BocnpruHuMaroT B 3aMeIJIEHHOM TEMIIE U
B 3aMEJIJICHHOM TeMIle €€ nepepadarsiBatoT. {71 6osiee mMOJIHOIIEHHOTO BOCTIPUATHS 00yUJaronuMcsl He00Xoauma
HaIJISITHO-TIpaKTUYECKas OTIOpa U BhIpa)KEHHAs pa3BEPHYTOCTh HHCTPYKIMH. Henopa3BUTOCTh CIOBECHO-JIOTHUECKOTO
MBINIUICHUS BEAET K 3aTpaTe OOJIBIIEro KOJIMYSCTBA BPEMEHU ISl YCBOCHUSI CBEPHYTHIX MBICIUTEIIBHBIX OMEepaIlnii.
OOyuaromuecs: XapaKTepu3yrTcs ObICTpOl yTomisieMocThio. Y aereit ¢ 3I1P cHukeHHbI ypOBEeHb TMO3HABATEIBLHOM
AKTUBHOCTH, YTO BBIPAXKAETCS B HEJIOCTATOYHOCTH TBITIIMBOCTH U JIFOO03HATENHHOCTH. Tak)ke UM CBOMCTBEHHA
WMITYJIbCUBHOCTD, PAaCTOPMOKEHHOCTD, BSJIOCThH, TTOBBIIIICHHAS IBUTATEIbHASI aKTUBHOCThL. HabmomaeTcst
AKLIECHTUPOBAHUE BHUMAHHUS HAa HECYLIECTBEHHBIX JETANISAX, MPOMYCK 3HAYMMOI0O JOrMYECKOI0 MOMEHTA, HApYIIIEHUE
nopsaka nepenadyr coobituil. OOyuaromuecs CKIOHHBI TePECKaKuBaTh C OHON TeMbl Oecebl Ha JIPYTYIO.
OOyuarormuecs: XapaKTepU3yrTCsl TOBEPXHOCTHIO yma. [Ipy n3ydueHnn HOBOro MaTepraia OHA OTMEUAIOT IEPBHIC



KUHYBIIIMECS UM B IJla3a I€TaJId WK pacliojararonuecs Ha MOBEPXHOCTH SIBJICHUS, P 3TOM OHU HE IBITAIOTCS
BHUKHYTH B CYTh HH(POPMAIIUH, TOITOMY UM TPYAHO CHOPMHUPOBATH COJIepKaTeIbHbIe 000011IeH . J[eTsiM CBOIICTBEHEH
dbopManbHBIN TOAX01 B yCBOSHHH MaTepuaia. C MOBEpXHOCThIO MHTEIUIEKTYaJIbHOM cepbl cBsi3aHa €€ HHEPTHOCTD.
Y4eHUKH C TPYJIOM OBJIQICBAIOT CMBICIIOM HOBBIX MTOHSITUN U BO3MOXKHBIMU MTpUEMaMHU UX oriepupoBanus. B xome
YCBOCHUS MIKOJIBHON MPOrpaMMbl O0YYaIOIINECsS CKJIIOHHBI K CTEPEOTUITHOMY UX MPUMEHEHUIO, C TPYJIOM MOTYT
OTKa3aThCA OT MPUBBIYHBIX OINEPALMi C HUMU, €CJIH YBEPSIOT B UX He0O0CHOBaHHOCTH. YacTo oOyuaromuecs: u30erarot
YMCTBEHHOT' 0 HanpsibkeHusi. OHU pacioyiOKEeHBI 1€MCTBOBAaTh MPUBBIYHBIMU CLIOCOOAMHU, HO JIF000 CIydailHblii MOMEHT
MOYKET COUTh UX C TOJKY. HeyCTONYNBOCTh YMCTBEHHBIX ITPOLIECCOB BHIPAYKAETCS TAKKE B 3aTPYIHEHUU
OPHEHTHUPOBAHUS HA TPYIITY IPU3HAKOB, 0OPa3yIOIINX CMBICT yCBaMBaeMoOTo MOHATH. OO0ydJaromuecs OTINYar0TCS
c1abo# CO3HATEITFHOCTHIO COOCTBEHHOTO MBINUICHUS. Pedb yUeHNKOB XapaKTEpU3yeTCss OJHOTUITHOCTHIO U
HEBBIPA3UTEIHLHOCTHIO PEUEBBIX KOHCTPYKIIMN, OOMIIMEM TPaMMAaTHYECKUX OIIHOOK.



YuutsiBas ocoberHoctr obydaronuxcs 8-9 -x kmaccos ¢ OB3 (3I1P) mporpamma craBuT

KOPPEKIIHOHHYIO 11eJIb: OBJIQJICHHE KOMMYHHKATHBHOM, JINHTBUCTHYCCKOH, SI3LIKOBOM, KYJIbTYPOBEAUCSCKON KOMIICTCHIIUSMU
Y CollMajbHAs aJlanTarys 00yJaroiXcsl; COBEPIICHCTBOBAHUE PEUEMBICIUTEIIBHOMN IeATEIPHOCTH, KOMMYHUKATHBHBIX
YMEHHUH W HaBBIKOB, 00CCIICYMBAIONINX CBOOOHOE BiIa/IcHNE TeorpaduIecKoi TEPMUHOJIOTHEH B pa3HBIX cepax U CUTYaIUsIX
€€ MCII0JIb30BaHMsI; 00OTaIlleHNEe CIIOBAPHOTO 3aIaca M rpaMMaTUYECKOTO CTPOS PeUH 00YJAFOIIUXCS; pa3BUTHE TOTOBHOCTH U
CTIOCOOHOCTH K pEYCBOMY B3aWMOJICHCTBUIO U B3aMMOITIOHIMAHUIO, TOTPEOHOCTH K PEYEBOMY CaMOCOBEPIIICHCTBOBAHHUIO.
BBuay ncuxonorndeckux ocodeHHocrel nereit ¢ 3I1P, ¢ menpio ycuineHus mpakTHYeCKOi HAIPaBICHHOCTH 00YICHHSI
MIPOBOMTCS KOPPEKIIMOHHAS pab0Ta, B OCHOBE KOTOPOH JIC)KAT KOPPEKIIMOHHbIE 3a/1a4M.

- COBEPULEHCNBOBAMb OBUINCEHUSL U CEHCOMOMOPHOE pa3sumue. Pa3BUTHE MEIKOW MOTOPHUKH IAJIbIEB PYK; Pa3BUTHE HABBIKOB
KaJUTHTpa(uK; pa3BUTHE apTUKYJISITHOHHON MOTOPHKH;

- pabomamsv HAO KoppeKyuelu OmoeabHbiX CMOPOH NCUXUYECKOU OessmelbHOCMU: KOPPEKIIUS — PAa3BUTHE BOCTIPUSATHS,
MIPEIICTaBICHUMA, ONYIIEHUH; KOPPEKIIUS — PA3BUTHE MAMSTH; KOPPEKIUS — pa3BUTHE BHUMaHUS; OPMUPOBaHHE 000OIICHHBIX
MIPEIICTABICHUIA O CBOMCTBAX MPEAMETOB (IBET, (hOpMa, BEIMUNHA); pa3BUTHE MMPOCTPAHCTBEHHBIX MIPEICTABICHUN 1
OpHUCHTAIIMH;, Pa3BUTHE TPEJACTABICHUN O BPEMCHH,

- pa3BUBaTh PA3IMYHBIX BUIOB MBIIIJICHHS: Pa3BUTUE HATJISAAHO-00Pa3HOTO MBIIIUICHUS,

-pa3BHUTHE CJIOBECHO-JIOTMYECKOTO MBIIIIJICHHS (YMEHUE BHJICTh U YCTAHABIMBATD JIOTHYCCKUE CBSI3U MEXTy MPEIMETaMH,
SIBJICHUSIMH 1 COOBITHUSIMHU ).

- pazeusams OCHOBHbLE MbICIUMENbHbIe Onepayul. Pa3BUTHC YMCHHS CPAaBHUBATH, aHAJTU3UPOBATh; PA3BUTUE YMEHUS BBIICIISATH
CXOJICTBO W pa3lIniKe MOHATHI, YMEHHE pabOTaTh IO CIIOBECHOW W MUChbMEHHOW UHCTPYKITUSAM, alTOPUTMY; YMCHHE
TUTAHUPOBATh JICATEIIHEHOCTD;

-pabomams HAO Koppexyuel HapyueHul 8 pa3eumul IMOYUOHALHO-TUYHOCIHOU chepbl: pa3BUTHE WHUITMATUBHOCTH,
CTPEMJICHHSI IOBOJIUTh HAa4yaTOE JEJI0 0 KOHIIA; (hOPMUPOBAHNE YMEHHS MIPEOI0JIECBATh TPYIHOCTH; BOCITUTAHHUE
CaMOCTOSITENIbHOCTH B TIPUHITHH peIieHus; HOpMHUPOBAHHE aJIeKBATHOCTH YYBCTB; (POPMHUpPOBAHNE YCTOWYMBOW U aICKBATHOM
CaMOOIICHKH; ((OPMHUPOBAHNE YMEHHSI aHATTM3UPOBATH CBOIO JICATEILHOCTD; BOCITUTAHKE MTPABUIIBHOTO OTHOIICHHUS K KPUTHKE;
-npos0OUMs pabomy no Koppekyuu pazeumus peyu. pa3BuTue POHEMaTHIECKOTO BOCIIPUITHS;, KOPPEKIHS HAPYIICHHH YCTHON
Y TMCHbMEHHOMN peUH; KOPPEKITUS MOHOJIOTHYECKOM pedr; KOPPEKITUS TUAJIOTHISCKON PeUH; pa3BUTHE JICKCHUKO-



rpaMMaTHYECKUX CPENICTB S3bIKA;
-pacuIupsITh MPEACTABICHUS 00 OKPY>KAIOIIEM MUPE U 00oTranaTh CIoBaph 00y4YaroUXCs;
- MPOBOJIUTH pabOTy MO KOPPEKIIUU UHIUBUIYaTbHBIX TPOOEIIOB B 3HAHUSX.

Ocob0enHocT moxaym MaTepuajia Ha ypokax B kiaaccax KPO.

HaGmronenue
BriBo1bI (¢ mOMOIIIBIO yunTens) BBenenne nmoHsaTus
BxuroueHne noHsATHS B CHCTEMY TTOHATHI
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HpI/I IMOATOTOBKC K YpOKaM, KPOMEC ITNAAKTUUCCKUX 3a/lavd, IMPOJAYMbIBAIOTCA 3a1a49 KOPPCKINOHBIC.

Koppexkuusi MbIieHusl.

Pa3BuBaTh yMeHUs 1eaTh CJIOBECHO-IOTHIECKUE 0000IIECHUS.

VY4YuTh BBIIENATH TJIABHOE, CYIIECTBEHHOE.

Y4uTh 3aMevaTh HEIOCTATKHA B pab0Te, aHATM3UPOBATh X0/ BHIITOTHEHHS paOOThI, CPaBHUBATH C OOPA3IIOM.
Pa3BuBaTh yMeHUE CPaBHUBATH U aHAITH3UPOBATH.

YYuTh BBIIETATH CXOJICTBO M Pa3IMUNE TTOHATHH.

Y4uth 0000111aTh, aHATU3UPOBATH.

Koppexkuus peun.

CoBepieHCTBOBATh CIIYXOBOE BOCTIPUSATHE, BHUMAHUE.

Pa3zBuBath QPyHKIIMU POHEMATHUECKOTO aHATIN3A.

Pa3BuBaTh SKCIIPECCUBHYIO CTOPOHY peuH (aKTUBHBIN CIIOBAPH).
dopMUpoBaHNE KOMMYHUKATUBHOW CTOPOHBI pedH (YMEHHE 00IIaThCs).
dopMUpOBaHUE THAIOTUYECKON PEYH.

[Ipeonosienre peueBoro HeraTuBM3Ma (HexKeIaHue TOBOPUTH).
Bocnuranue ycToiunBOro HHTEPECA K 3HAHUSM.

Koppexuuss BHUMaHusl.

BocnuteiBaTh 1ieeHanpaBIeHHOCTh BHUMAHUS.

Pa3BuBaTh OBICTPYIO MEPEKITIOYAEMOCTh BHUMAHUSI.

Y4uTh pacrpeneeHuI0 BHUMaHU (YTO IVIABHOE, YTO MO>KHO OCTABUTH Ha MIOTOM).
Pa3BuBarh cuity BHUMaHUs (HE 3aMedaTh MOCTOPOHHUX Pa3IpakKUTEseH ).
BocnuTeiBaTh yCTOMYMBOCT BHUMAHMUS.

Koppekuusi camooneHKH.

cDOpMI/IpOBaTb HaBBbIKH, HOTp€6HOCTI/I B TpYyJcC, B O6H.I€CTBCHHOI‘/’I OIICHKC U CaMOOIICHKE, B HOTpC6HOCTI/I 3aHHUMATb I[OCTOﬁHOC
MCCTO.
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PabGorath Haj ycTpaHEeHHEM HEYCTOMYNBOW U MIOHMKEHHOM CAaMOOIIEHKH.

BocnuTeiBaTh yMEHHE aHAIU3UPOBATH CBOIO JAESITEIBHOCTb.

@opMHUpPOBATh AJEKBATHBIN YPOBEHb NPUTIA3aHUN.

BocnuTeiBaTh MpaBUIIBHOE OTHOIIEHUE K KDUTUKE, KOPPUTUPOBATh OTPULIATEIBHBIE PEAKIIMY HA 3aMEYaHUS.

Koppexkuus 3MOLHOHAIBHO — BOJIeBOH cdepbl.

Pa3BuBaTh MHUIIMATHBY B CTPEMIICHUH K AKTUBHOM JESITEILHOCTH.

Pa3BuBaTh yMeHHE COBEPILIEHCTBOBATH CBOIO JESATEIILHOCTD.

dopmHUpoBaTh CTpEMIIEHHE JOOUBATHCS pe3ysIbTaTa, JOBOAUTH HAYaTOE 10 KOHILIA.
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BrIpabatsiBaTh yMEHUE IPEOJ0JIEBATH TPYIHOCTH.

BocnuTeiBaTh 4yBCTBO TOBApUILECTBA, KOJUICKTUBU3MA, YBAKEHHUE K CTAPILHM.
@opMHUpOBaTh aIEKBATHOCTH YyBCTB.

@opMHpOBaTh BBICIIHE TyXOBHBIE UyBCTBA (COBECTD, AOJT, OTBETCTBEHHOCTB).
BripaOaThiBaTh MOJI0KUTEIbHBIC TPUBBIYKH ITOBEICHUSI.

Ho nepBocreneHHol 3a1a4ueil siBisieTcsl co3gaHue 0JaronpusTHOTO IICUXOJIOTHYECKOT0 KIIMMaTa Ha YpOKe: KOria peoeHKy
KOM(OPTHO, OH pabOTAET B MEPY CBOMX CHII.
Koppekuuonnas paboTa Ha ypokax HarmpasjieHa Ha POpMUPOBAHHE JKU3HEHHOH KOMIIETEeHIHM:

- Ha CIIOCOOHOCTH K OCMBICIICHHIO U JudPepeHranu KapTUHBI MUPA, €€ TPOCTPAHCTBEHHO-BPEMEHHOM OpraHu3aIlui,
MPOSIBIIAIOLYFOCS:

B PaCIIMPEHUN U O0OTAIEHUH OTBbITA PEAIbHOTO B3aMMOJICUCTBHS 00YUYarOIIEeTrocs C OBITOBBIM OKPY)KEHHUEM, MUPOM
MIPUPOJIHBIX SIBIICHUM U BEIIEH, paCIIMPEHUH aJIeKBaTHBIX MPEICTABICHUN 00 OMACHOCTH U 0€30MacHOCTH;

B aJICKBAaTHOCTH OBITOBOTO TTOBEICHUS O0YJaIOMIErocs ¢ TOUKH 3pEHHUS OMAaCHOCTH (O€30IMacHOCTH) JJIsl Ce0s U IS
OKPYXaKOUIMX; COXPAHHOCTHU OKPYKAIOIIEN MTPEIMETHON U IPUPOTHOU CPEIbI;

B PaCIIMPEHUHU TIPEACTABICHHUM O IIEJIOCTHOM U MTOAPOOHON KapTUHE MUPA, YIOPAIOYCHHON B TPOCTPAHCTBE U BPEMEHH,
aJICKBaTHBIX BO3PACTy PEOEHKA;

B YMEHUM HAKAIJIMBATh JIMYHBIC BICUATIICHHS, CBSA3aHHBIE C SIBJICHUSIMU OKPY>KAIOIIEro MUPA;

B YMEHUU YCTAHABIIMBATh B3aUMOCBSI3b MEXY MIPUPOTHBIM MOPSIAKOM M XOJI0M COOCTBEHHOM KU3HH B CEMbE U B IITKOJIC;
B YMEHHH YCTAaHABIUBAThH B3aUMOCBSI3b OOIIECTBEHHOT'O TOPSIKA U YKJIaja COOCTBEHHOM KU3HU B CEMbE U B IIIKOJIE,
COOTBETCTBOBATH 3TOMY MOPSIKY. B pa3BUTUH JTHO003HATEIHFHOCTH, HAOIIOAATEIbHOCTH, CIOCOOHOCTH 3aMevaTh HOBOE,
3a/1aBaTh BOMPOCHI;

B Pa3BUTHH aKTUBHOCTH BO B3aMMOJICUCTBUH C MUPOM, TOHUMAHUU COOCTBEHHON PE3yJIbTATUBHOCTH; B HAKOTUICHUH OTIBITA
OCBOEHHS HOBOTO MPH MOMOILHN SKCKYPCUH U MTyTEIECTBUM;

B YMEHHHU MepeaTh CBOU BIEYATIEHUS, COOOPAKEHHUSI, yMO3AKIIOUEHHUS TaK, YTOOBI ObITh MOHATHIM IPYTUM YEJIOBEKOM; B
YMEHHUH MPUHUMATh U BKJIIOUATh B CBOM JIMYHBIN OIBIT KU3HEHHBIN ONBIT APYTUX JTHOJCH;



B CIIOCOOHOCTH BSaHMOHCﬁCTBOBaTB C ApyTUMHU JHOAbMHU, YMCHHUHU ACIUTHCSA CBOUMH BOCIIOMUHAHUAMU, BIICUATIICHUAMHA U
IIJTaHaMH.

OO0mas xapakrepucTuKa y4eOHOro npeaMmera.
[Ipenaraemast pabovast mporpamMma Mo XMMHUHU PacKphIBAET BKJIa YI€OHOTO MIPEAMETa B IOCTHIKEHHE TIEJIeH OCHOBHOTO

oO1ero o0pa3oBaHus U ONPEAEIISIET BAXKHEUILINE COIepKATENbHbIE TMHUHU MPEeIMETA:
e «Bewecmsoy» — B3aUMOCBSI3b COCTaBa, CTPOCHUSI, CBOMCTB, MOJTYUYEHHUS U IPUMEHEHHUS BEIIECTB U MaTepUaso



o «Xumuueckas peaxyus» — 3aKOHOMEPHOCTH MIPOTEKAHUS U YIIPABIEHUS IPOLIECCAMH MOTYUYEHUS U MPEBPALLECHUS
BELIECTB;

o «Xumuueckuii A3b1K» — ONEPUPOBAHUE CUCTEMON BAXKHEUIIINX XUMUYECKUX MMOHIATHUH, BIaJEHUE XUMUYECKOU
HOMEHKJIaTypOil U CUMBOJIUKON (XUMUYECKUMU 3HAKaMU, GOpMyJiaMU U YPaBHEHUSIMH );

o «Xumus u Hcu3Hv» — cOOIIIOJIEHUE PABUI XUMUYECKOW O€30MaCHOCTH NP OOPAILEHUH C BELLIECTBAMM,
MarepuataMu U XUMAYECKUMHU MPOIECCAMU B TOBCEHEBHOM KM3HU U Ha MPOU3BO/ICTBE.

Kypc opuenTupoBan Ha 0cBO€HHE O0YYAOIIMMUCS OCHOB HEOPTAaHMUYECKOW XMMUHU U KPAaTKOE€ 3HAKOMCTBO C HEKOTOPBIMU
MOHATUSAMU U 0OBEKTAMU OPraHUYECKON XUMHH.

B conepxarenbHON TUHUN «Bewjecmeoy» pacKpbhIBA€TCA YYEHNE O CTPOCHUHM aTOMa U BEILECTBA, COCTABE U
KJIaCCU(UKALUU XUMUYECKUX BEILIECTB.

B conepxxarenbHON TMHUM «Xumuueckas peakyus» pacKpblBaeTCsA yUeHUE O XUMHUECKUX MpoIleccax: KiIacCuPpUKaus
XUMHUYECKUX PEAKIUI U 3aKOHOMEPHOCTH UX MPOTEKAHUS; KAYECTBEHHAS U KOJIMYECTBEHHAS! CTOPOHBI XUMUYECKUX IPOLECCOB
(pac4€Tbl Mo XUMHUYECKUM (HOPMYJIaM U YPaBHEHUSIM XUMUYECKUX PEakLuil).

B conepxarenbHoil TMHUM «Xumuueckuil A361k» POPMUPYIOTCS YMEHHS yUYallMXCs Ha3bIBaTh BEIIECTBA MO OpMYJIaM U
COCTaBJISITh (POPMYJIbI 10 UX HA3BAHMSIM, 3aMIMChIBATh YPABHEHMSI PEAKIMI U XapaKTepU30BaTh UX, paCKPbIBaTh HH(POPMALHIO,
KOTOPYIO HECET XMMUYECKasi CHMBOJIMKA, B TOM YHCJIE BbIpa)KEHHAs U B TaONMYHOM (opme (Iepruoinyeckasl cuctema
XUMHUYECKUX DJICMECHTOB J1. 1. MeHnneneesa, Tabauia
PacTBOPUMOCTH BEIIECTB B BOJIE); UCIIOJIb30BATh CUCTEMY XUMHUECKUX MOHATUHN JIsl OTIUCAHUS XUMUYECKUX 0ObEKTOB
(371eMEHTOB, BEIECTB, MATEPUAIIOB U ITPOLIECCOB).

B conepxaTenbHON JIMHUU «XuUMUA U JHCU3HBY PACKPBIBAIOTCS JJOTUYECKUE CBS3U MEXKY CBOMCTBAMHU, IPUMEHEHUEM,
MOJIyYEeHUEM BEUIECTB B 1a0OpaTOPHBIX YCIOBUSX U HA MPOU3BOJICTBE; POPMHUPYETCS KYJIbTypa 0€30MaCHOTO U HKOJIOTHYECKU
IPaMOTHOTO OOpaIIeHUs] C XUMUYECKUMHU OOBEKTAMHU.

B kypce 3HauuTenbHas PoJib OTBOJIUTCA XUMUYECKOMY SKCIIEPUMEHTY: MIPOBEACHUIO TPAKTUYECKUX padOT U
71a00paTOPHBIX OMBITOB, (PUKCAITUHU M aHAIIN3Y WX PE3yJbTAaTOB, COOTIOACHUIO HOPM M MPaBUil 6€30macHO paboThHI B
XUMUYECKOM KaOuHeTe (JlabopaTtopun).

Peanu3amus nporpammsl Kypca B rpoliecce 00ydeHust O3BOJUT 00YUaIOUIMMCs OHATh POJIb U 3HAYECHUE XUMUU CPEIH



JIPYTUX HAyK O MPUPOJIE, T. €. PACKPBITh BKJIAJ XUMHUH B (POPMUPOBAHUE IIEJIOCTHON €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA.



[To3naBatenbHas GyHKIKSA yueOHOTO MpeaMeTa « XUMHUS» 3aKITI0YaeTCsl B CIIOCOOHOCTHU €0 COJepKaHusl KOHIICHTPUPOBATH B
ceOe Kak 3HAHUS O BEUIECTBaX U XUMUYECKUX SBIICHUSX, TAK U MIO3HABATEIbHbIC IIEHHOCTH: OTHOIICHUS K: XUMHUECKUM
3HaHUAM KaK OJTHOMY U3 KOMIIOHEHTOB KYJIbTYpPbI YEJIOBEKA HAPSIAY C APYTUMH €CTECTBEHHOHAYYHBIMU 3HAHUAMU, €AUHON
Pa3BUBAIOLIEHCS CUCTEME; OKPYKAIOIIEMY MUPY KaK MUPY BEILLIECTB U MPOUCXOISAIIMX C HUMHU SIBJICHUN; TIO3HABATEIILHON
JESTENBHOCTH (KaK TEOPETUUECKOM, TaK U IKCIIEPUMEHTAIBHON) KaK UICTOYHUKY 3HAHHM; MTOHUMaHUs: OOBEKTUBHOCTH U
JOCTOBEPHOCTH 3HAHUM O BEILIECTBAX U MPOUCXOSAIINX C HUMHU SIBJICHUSX; CJIO0KHOCTU U OECKOHEYHOCTH MpoIiecca MO3HAHUS
(Ha mpuMepe UCTOPUU XUMHUYECKUX OTKPBITHI); IEUCTBHS 3aKOHOB IPUPOBI 1 HEOOXOAUMOCTH UX YUYeTa BO BceX cepax
JEeSATEIbHOCTH YEI0BEKa; 3HAUECHNU XUMUYECKUX 3HAHUW JUIsl peIEHUs TNI00aNbHBIX MPOOJIEM YeI0BeUeCTBa (SHEPTETHYECKOM,
CBIPbEBOM, TPOJOBOJILCTBEHHOM, 3/I0POBbS U IOJTOJIETHS YETIOBEKA, TEXHOJIOTMYECKHUX aBapuil, rI100aJbHOM 3KOJIOTHH U Ip.);
BAKHOCTH HaYUYHBIX METO/IOB MMO3HAHMS (HAOIIOEHUS, MOIETMPOBAHUS, SKCIEPUMEHTA U JIP.) MUPa BEUIECTB U PEAKIUH.
Pacmmpenue cdep yenoBedyeckoi AesITEIbHOCTH B COBPEMEHHOM COLIMYME HEU30€KHO BIIeUET 3a cO00H HEOOXOAMMOCTh
dhopMUpOBaHUS Y yUAIIUXCS KyJIbTYPBI TPYy/1a K ObITA IIPU U3YUYEHUHU JTF000T0 YU4eOHOTO MpeaMeTa, KOTOPOEe HEBO3MOXKHO 0e3
BKJIFOUEHUSI COOTBETCTBYIOIIMX LIEHHOCTEN Tpya U ObITa B COJiepKaHue YU4eOHOTo npeameTa « XuMUs»: OTHOLICHUS K:
TPYJIOBOH JESITEIBHOCTH KaK €CTECTBEHHON (PM3MUECKON U MHTEIUIEKTYalIbHOM MOTPEOHOCTH; TPY Iy KaK TBOPUYECKOMN
NEeSTEIBbHOCTH, TO3BOJISIONIEH TPUMEHATH 3HAHUS HA MPAKTUKE; TOHUMAaHU HEOOXOAUMOCTHU: YUE€Ta OTKPBITHIX U U3yUYE€HHBIX
3aKOHOMEPHOCTEM, CBEICHHUI O BEIIECTBAX U UX MPEBPAIICHUSIX B TPYA0BOM AEATENBHOCTH; MOJTHON peann3anuu GU3N4ecKux u
YMCTBEHHBIX BO3MOKHOCTEM, 3HaHUW, YMEHUH, CIIOCOOHOCTEN MPH BBIMOIHEHUN KOHKPETHOTO BUA TPYAOBOU AESTEIBHOCTH;
COXPAaHEHUs U MO AP KaHHUsI COOCTBEHHOTO 3/I0POBBS U 3/10POBbs OKPYKAIOUINX, B TOM YHCJIEC TUTAHUS C YUETOM COCTaBa U
HHEPreTHUECKOM [IEHHOCTH MUIIH; COOIIOICHHUS TPABHIII O€30M1aCHOTO HCIIOIb30BaHMsI BEIIECTB (JIEKAPCTBEHHBIX MPENaparTos,
CpeICTB OBITOBOM XUMHUH, IECTULIMOB, FOPIOYE-CMA30YHBIX MAaTEPUAJIOB U JIp.) B MOBCEAHEBHOM KU3HU; OCO3HAHUS
JOCTHKEHMSI TUYHOTO ycIiexa B TPYI0OBOM JEATEIBHOCTH 3a CUET COOCTBEHHON KOMIIETEHTHOCTHU B COOTBETCTBUU C
COLIMAJIbHBIMU CTaHAAPTAMU U MOCIEIYIOUUM COLIMAIBHBIM 0JI00pPEHUEM JTIOCTHKEHUI HAYKH XUMUU U XUMUYECKOTO
MIPOU3BOJICTBA JIJISl PA3BUTHS COBPEMEHHOTO 0011ecTBa. OMNBIT 3MOIMOHAIBHO- IEHHOCTHBIX OTHOLIEHUH, KOTOPBIN ydaluecs
MOJIy4aroT PU U3YUYEHUHU Kypca XUMHUH B OCHOBHOM IIKOJIE, CHOCOOCTBYET BHICTPAUBAHUIO UMU CBOEH KM3HEHHOM MO3UIUH.
Copep:xanue yueOHOTo MpeIMeTa BKII0OYAET COBOKYIMHOCTh HPAaBCTBEHHBIX [IEHHOCTEH: OTHOIIECHUS K: cebOe (0OCO3HaHME



COOCTBEHHOT'O JOCTOMHCTBA, YyBCTBO OOLECTBEHHOIO J0JITa, AUCIUITIMHUPOBAHHOCTh, YECTHOCTD U IIPABJIUBOCTbD, IPOCTOTA U
CKPOMHOCTb, HETEPIUMOCTb K HECIIPABEAJIMBOCTH, IPU3HAHNE HEOOXOIMMOCTH CAMOCOBEPIIEHCTBOBAHHUSA ); IPYTUM JIFOISIM
(rymaH#3M, B3aUMHOE YBKEHUE MEKY JIIOAbMH, TOBAPUILECKAsk B3aHMOIIOMOIIh H TPEOOBATEIbHOCTh, KOJUIEKTHBHU3M, 3a00Ta
0 IPYTHX JIIOIAX, aKTUBHOE pearupoBaHue Ha cOOBITUS (eepatbHOTr0, perHOHaIBLHOI0, MyHHUIIUIIAIHHOTO YPOBHEH,
BBITIOJTHEHHE OOIIIECTBEHHBIX MOPYUYCHHI); CBOEMY TPYAY (100pOCOBECTHOE, OTBETCTBEHHOE HCIIOTHEHNE CBOUX TPY/IOBBIX U
y4eOHBIX 00513aHHOCTEN, pa3BUTHE TBOPUECKUX Hayajl B TPYJIOBOU JAEATENIBHOCTH, IPU3HAHUE Ba)KHOCTH CBOETO TPy1a U
pE3yJIbTAaTOB TPyJla APYTUX JtoJel ); npupoae (OepekHOe OTHOILIEHUE K €€ 00raTCcTBY, HETEPIIUMOCTh K HApyIIEHUAM
HKOJIOTMYECKUX HOPM U TpeOOBaHM, IKOJIOIMUECKH IPaMOTHOE OTHOILIEHUE K COXPAHEHHUIO THApoc(ephl, aTMOC(EpHI, TOUBHI,
Oonocdepsl, UETOBEUECKOT0 OPraHUu3Ma; OLEHKA JEHCTBUS BOIIPEKH 3aKOHAM IIPUPObI, TPUBOASAIIASA K BOSHUKHOBEHHIO
rJI00abHBIX MPO0OJIEM); TOHUMAHUS HEOOXOAUMOCTH: YBAKUTEIBHOTO OTHOIICHHS K JOCTUKEHUSIM OT€YECTBEHHON HAYyKH,
MCCIIEI0BATENbCKON NEATEIbHOCTH POCCUICKUX YUEHBIX XUMUKOB (ITaTpHOTHYECKHE YyBCTBa). OOpa3oBaHue NpeCTaBICHUMH,
(hopMHUpOBaHUE MOHATUI B 00YUYEHUU XUMHH MPOUCXOJUT B IPOLIECCE KOMMYHHUKAIIMHU C UCTIOJIB30BAHUEM HE TOJIBKO
€CTECTBEHHOT'O 513bIKa, HO U XUMUYECKUX 3HAKOB, (POPMYJI, ypaBHEHUN XUMUYECKUX PEaKLUH,



0003HaYaIOIIMX 3TH BEIIECTBA U SIBJICHHUS, T. €. XUMHUECKOTO si3bIKa. TakuM 00pa3oM, yueOHbIH npeaMeT <K XUMUsS>> UMeeT
00JIbIIIE BO3MOKHOCTH JIsI POPMHUPOBAHUS Y yUAITUXCS KOMMYHUKATUBHBIX IIEHHOCTEH: HETaATUBHOTO OTHOIICHHUS K:
HapYLIEHUIO HOPM sI3bIKa (€CTECTBEHHOT'O M XUMHUECKOT0) B pa3HbIX UCTOYHUKAX HHpopmaliuu (iureparypa, CMU,
WNHTepHeT); 3aCOpEeHUI0 peyuu; MOHUMaHUsI HEOOXOAUMOCTHU: MIPUHATHUS Pa3IUUYHBIX CPEJICTB U IPUEMOB KOMMYHHUKAIIUH;
noJty4eHus: THGOPMAIK U3 PA3TUYHBIX UICTOYHUKOB; apITyMEHTUPOBAHHOM, KPUTHUUECKOW OIEHKU UH(POPMAIIMU, TTOTyYCeHHON
U3 pa3IMYHbIX UCTOYHUKOB; COOOIIEHUS TOYHON U IOCTOBEPHON MH(OpPMALIMU; ICHOCTHU, JOCTYITHOCTH, JOTMYHOCTH B
3aBUCUMOCTH OT LEJH, MMOTHOTHI WJIM KPATKOCTU U3JI0KEHUS MH(OPMAIUH; CTPEMJICHUS MTOHATh CMBICI 0OpalIEeHHOM K
YeJIOBEKY peuH (YCTHOM U MUCbMEHHOMW); BEICHUS Uajora JJid BbISBICHUS PAa3HbIX TOUYEK 3PEHUS HA pACCMaTPUBAEMYIO
MH(}OpMaIUIO, BBIPAXKEHHUSI JINYHBIX OILIEHOK U CYKIEHUH, MPUHATHS BBIBOJIA, KOTOPBIM (POpMUPYETCS B IPOLIECCE
KOMMYHUKAIIMH; TPEIbABICHNS CBUIETEIBCTB CBOEH KOMIIETEHTHOCTH M KBAJM(DUKAIIUU TIO pACCMaTPUBAEMOMY BOIIPOCY;
YBaXXCHUSI, IPUHSITHSL, TOJJEPHKKU CYIECTBYIOMIMX TPAIUIMI 1 OOLIMX HOPM S3bIKa (€CTECTBEHHOTO M XUMHUYECKOTO0);
CTPEMJIEHUSI TOBOPUTD, UCITOJIb3Ys U3y4aeMble XUMUYECKUE TEPMUHBI U MTOHITUS, HOMEHKJIATYPY HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB, CHUMBOJIbI, (JOPMYJIbI, MOJICKYJISIPHBIC U MOHHBIE YpaBHEHUs peakuuid. st popMupoBaHUs TyXOBHOM
JUYHOCTHU MPEX/IE BCEr0 HEOOXOMMO pa3BUBATh 3CTETUYECKOE OTHOUIEHUE YENIOBEKA K IECTBUTENIBHOCTH, TBOPUECTBO U
COTBOPYECTBO MPU BOCIPUSATUU ICTETHUECKUX SABJICHUI, KOTOPHIMU B KYpC€ XMMHUH MOTYT CITY>KUTh: pUpoJia (MUHEpAJIbI);
U3JIeNusl, U3TOTABIMBAEMbIE YEJIOBEKOM U3 PA3IMYHBIX BEUIECTB U MAaTEPHAIIOB (FOBEJIMPHBIE YKpALICHUS, TaMSTHUKH
aApPXUTEKTYPHI U T. J1.). XUMUS MO3BOJISET TakKe (POPMUPOBATH MOTPEOHOCTH YEJIOBEKA B KPACOTE U JAEATEIBHOCTH 10 3aKOHAM
KpacoThl, T. €. 3CTETUYECKNE LIEHHOCTHU: IO3UTUBHOE YyBCTBEHHO-IICHHOCTHOE OTHOILIEHHE K: OKPYKaOIIEMy MUpY (KpacoTa,
COBEPILEHCTBO U TAPMOHUS OKPY’KAOIIEH MPUPOJBI U KOCMOCA B LIEJIOM ); IPUPOJHOMY MHUPY BELIECTB U UX MPEBPALICHUI HE
TOJIBKO C TOYKH 3pEHMsI TOTPEOUTENS, a KaK K HCTOYHUKY MIPEKPACHOTO, FApPMOHUYHOT0, KPACHBOT'0, MOAUHHSIOIIErOCs
3aKOHOMEPHOCTSIM, IPOMOPLIMOHATIBLHOTO (Ha MPUMEPE B3AMMOCBSI3U CTPOCHUSI U CBOMCTB aTOMOB U BELIECTB); BBITIOJIHEHHUIO
y4eOHBIX 3a]a4 KakK K MPOIecCy, JOCTABISAIOIIEMY ICTETUYECKOE YIOBOJIbCTBHE (KPACUBOE, U3SIIIIHOE PEIICHUE WU
JI0Ka3aTeNbCTBO, MPOCTOTA, B OCHOBE KOTOPOH JISKUT FapMOHUS); TOHUMAaHUE HEOOXOAUMOCTHU: N300paKEHHsI HCTUHBI,
HAy4YHbIX 3HAaHUU B UyBCTBEHHOU opMe (Hampumep, B MPOU3BEICHUSIX UCKYCCTBA, MOCBAIIEHHBIX HAYYHBIM OTKPBITUSIM,
YYEHBIM, BEILIECTBAM M MX MPEBPAIICHUSM ); IPUHATHSA TPArHYECKOTO KaK ApaMaTHIeCcKON (OpMbI BhIpaKeHUsI KOH(PINKTA
HEMIPUMHUPHUMBIX TTPOTHUBOIIOJIOKHOCTEH, UX CTOJKHOBEHHUSI (Ha IPUMEPE BBHIJAIOIINXCS HAYYHBIX OTKPBITHIA, KOH(IUKTA



YyBCTBA U JI0JITa, 00IECTBA U JJUYHOCTH, PEAIbHOCTH U uaeana). Takum o0Opa3oM, coliepKaHue Kypca XUMUU OCHOBHOM IITKOJIbI
MO3BOJISIET CHOPMHUPOBATH y YUAIIMXCS HE TOJIBKO IMO3HABATEIBHBIC IIEHHOCTH, HO ¥ IPYTHE KOMITOHEHTHI CHCTEMBI IIEHHOCTEH:
Tpyza u ObITa, KOMMYHUKAaTUBHBIC, HPABCTBCHHBIE, SCTCTUUECKHE.

OCHOBHBIMHU HIEIMU Y4e0OHOT0 MpeaMeTa XMMUSA ABJISIIOTCH '

0 MaTepHUaJIbHOE EIMHCTBO BELIECTB €CTECTBEHHOIO MUPA, X T€HETUYECKas CBSA3b;

o IIPUYUHHO-CJIEJACTBEHHBIE CBSI3U MEX/y COCTaBOM, CTPOECHUEM, CBOMCTBAMMU, [IOJIyYEHUEM U IPUMEHECHUEM BEILIECTB;

0 II03HABAEMOCTb BEILECTB U 3aKOHOMEPHOCTEU IMPOTEKAHUS XUMUUECKUX PEAKLINN;

o OOBSICHSIIOIIAS ¥ MPOTHO3ZUPYIOIIAS POJIb TEOPETUUECKUX 3HAHUM I (PAKTOJIOTUUECKOTO MaTepralia XMMUHU 3JIEMEHTOB,;

0 KOHKPETHOE€ XMMHYECKOE COCIMHEHNE KaK 3BEHO B HEMPEPHIBHOW LIEMW MPEBPAILICHUN BEIIECTB, YYACTBYIOUIEE B
KPYTOBOPOTE€ XUMHUYECKHUX JIEMEHTOB U XUMUYECKON 3BOJIIOLINH;

0 0OBEKTUBHOCTH U TTO3HABAEMOCTb 3aKOHOB MPUPO/IbI; 3HAHWE 3aKOHOB XMMHUHU MO3BOJISIET YIPABIATh XUMUYECKUMHU

MIpeBpaIlleHUs] MU BEIIECTB, HAXOUTh SKOJIOTHYECKH Oe30macHbIe CIIOCOOBI MMPOU3BOJICTBA M OXPAHbI OKPY’KAIOIIEH CPe/Ibl OT
3arpsi3HEHUS;



0 B3aMMOCBSI3aHHOCThH HAYKH U MPAKTUKH; TPEOOBaHUS MPAKTUKA — JABUKYIIAsl CUJIa PA3BUTHUS HAYKH, YCIIEXH MPAKTUKHU
00yCIOBJIEHBI TOCTUKEHUSIMU HAYKHU;

0 pa3BUTUE XMMUYECKOW HAYKU U XMMHU3AIMs HAPOJHOTO X034MCTBA CIIyKAT HHTEpPecaM YeJIOBEKa U OOIIECTBA B IIEJIOM,
UMEIOT TYMaHUCTUICCKUN XapaKTep U MPU3BAHBI CITOCOOCTBOBATH PEIICHUIO TJIOOABHBIX MPOOJIEM COBPEMEHHOCTH. DTH HJICH
peann3yIoTCs MyTeM JIOCTUKEHUS CISAYIONIUX 1esiel: POPpMUPOBAHHUE Y YUAIIUXCS XUMUYECKOW KapTUHBI MUPa Kak
OpPraHUYECKOMN YaCTH €Tr0 LEJTOCTHON €CTECTBEHHOHAYYHOW KapTUHBI; pa3BUTUE NTO3HABATEIbHBIX HHTEPECOB,
MHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN ydaluXcsi B IPOLIECCE U3YUEHUSI UMU XMMUYECKON HAyKH U €€ BKJIa/ia B
COBPEMEHHBI HAyYHO-TEXHUYECKUH TIporpecc; GopMUpOBaHUE BaXKHEHIIINX JJOTMYECKUX ONEepaliidi MBIIUIEHUS (aHAIH3,
CUHTE3, 0000IIeHNE, KOHKPETU3allMsl, CPABHEHUE U JIP.) B IIPOLIECCE TO3HAHUS CUCTEMbl BAXKHEHIITNX MOHSITUH, 3aKOHOB U
TEOpHUH 0 COCTaBe, CTPOCHUHU M CBOMCTBaX XMMHUYECKUX BEILIECTB; BOCIIUTAHUE YOEKIEHHOCTU B TOM, YTO IPUMEHEHUE
MOJTYUYEHHBIX 3HAHUN U YMEHUH 110 XUMUU SABJISIETCS 00bEKTUBHON HEOOXOIUMOCTBIO /1J1sl 0€30macHOM paboThI C BEIlleCTBAMU U
Marepuaiamu B ObITY U Ha IPOU3BOCTBE; MPOCKTUPOBAHUE U PeAIU3aIUsl BHIMTYCKHUKAMH OCHOBHOM IIKOJIBI IMYHOM
o0pa3oBaTenbHOM TPAEKTOPUU: BEIOOP TTPOduiis 00yUueHus B CTapIIeH IMIKOJIE WM MPOPECCHOHATIBHOTO 00pa30BaTeIbHOTO
YUPEKICHUS; OBJIAICHUE KITFOUEBBIMH KOMIETEHIMAMU (YueOHO-TT03HABATEIbHBIMU, HH()OPMAITMOHHBIMHU, IIEHHOCTHO-
CMBICIIOBBIMU, KOMMYHHKATUBHBIMHU ).

Onucanne MecTa yueOHOro nmpeaMera, Kypca B yueOHOM IJIaHe

Kom-Bo Kom-Bo Bcero uacos 3a
4acoB B y4eOHBIX y4eOHBIi roj1
HEJICITIO HEJEIb
8 kiacc 34 68
9 kyacc 34 68
Bcero 136 yacos

Pabouas nmporpamma y4eOHOTO Kypca o Xumuu Jiist 8 kiacca pazpadotana Ha ocHoBe OI'OC BTOpOro nokojaeHwus!, IPUMEPHO




IpOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus o XuMuu (0a30BbIi ypoBeHb) U aBTOopckoi mporpammbl O.C. ['abpuensina,
C.A.Cnankosa (I'abpuensa O.C. mporpamma Kypca xumuu 11t 8-11 kimaccoB o01eo0pa3oBaTebHBIX YIpekaeHUN M:
[Ipocsemenne,2019 r).

[Iporpamma paccuntana Ha 68 yacoB + 68 yacoB(2 yaca B Hege10). JlaHHast mporpaMMa KOHKPETU3UPYET COACPKaHUE
cTaHaapTa, 1a€T pacmpenesieHne yaeOHbIX YacOB 10 pa3/enaM Kypca, MOCIe0BaTeIbHOCTh U3YUCHHS TEM B Pa3iesioB C YUETOM
MEKIPEIMETHBIX U MIPEAMETHBIX CBS3EH, JIOTUKH YU4eOHOT0 MPOIecca, BO3PACTHBIX 0COOCHHOCTEH 00yYaromuXcs U paccuuTaHa
Kak o0yuaronmxcsi 001eo0pa3oBaTebHbIX KJIACCOB, TaK U I KiaaccoB 1 aeteit ¢ OB3 (3I1P).

Bo3MoxkeH BpeMeHHBIN nepexo/] Ha peain3ainio 00pa3oBaTeIbHON MPOTpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs €
HCITOJTb30BAHUEM AJIEKTPOHHOTO OOYUCHUS M TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHUMH, B CBS3H C KIIMMATHICCKUMU
YCJIOBUSIMH WJIM CO CJIOKUBILICHUCS SMUEMUOIOTHYECKON CUTYalIUEeH.



@DopMBI U METO/IBI KOHTPOJISL TOCTHKEHHUS TUIAHUPYEMBIX PE3yJIbTaTOB BKIIIOUAIOT MPAKTHUECKHUE U KOHTPOJIbHBIE paOOTHI,
JUArHOCTUYECKUE CPE3bl 3HAHUI, TPOBEPOUHBIE PAOOTHI, TECTHI, IPOEKTHI.

8 KJ1acc:

I11aHOBBIX KOHTPOJILHBIX YPOKOB — 4. IlepeBoanasi KOHTpoJIbHas padora - 1 IIpakTnyeckux pador — 7
JlabopaTopHbIx pador - 26.

9 KJ1acc:

I11aHOBBIX KOHTPOJILHBIX YPOKOB — 4.

Bxoanasi KOHTpoJIbHasi padoTa (1Mo UTOoramM nNoBTopeHus 3a Kypce 8 kiacca) — 1. [Ipakruyeckux pador — 7.
JlaGopaTopHbIX padoT — 45.

Hcnoassyemblii YMK:
1. Yuebnuk: O.C.I'abpuensa, M.I'.Octpoymos, C.A.CnaakoB. Xumus 8 kinacc — M: IIpocsemienne, 2021.
2. Coopuuk 3ama4u u ynpaxkuenuit k yueonuky O.C.I'abpuensn, .I'.Octpoymos, C.A.CnankoB. Xumus 8 - 9 xinacc — M:
[Tpoceemenwne, 2021.
3. Xumus 8 kmacc. Meroanueckoe nocooue. O.C.I'abpuensa, U. I'. Octpoymos, M.B.Akcernosa — M:IIpocsemenne, 2019.
4. Yyeonuk: Xumus. 9 kinacc. YueOnuk. aBrop O. C. I'abpuensia — M:IIpocsemienue, 2021.
5. Metoaudeckoe mocobue. Xumus 9 knacc (aBropsl O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnagkoB) —
M:IIpocsemnienue, 2021.



IleHHOCTHBIC OPHEHTHPBI COAEP/KAHUSA Y4eOHOT0 peAMeTa XUMHUS

[{leHHOCTHBIE OPUEHTHUPHI Kypca XUMHUHU B OCHOBHOM IIKOJIE OMPENESIOTCS crienndukoi XumMun Kak Hayku. [lonsatue
«LIEHHOCTW» BKJIIOYAET €JUHCTBO OOBEKTUBHOTO (caM 00BEKT) M CYOBEKTUBHOTO (OTHOIIEHUE CYObEKTa K 00BEKTY), TOATOMY B
KAaueCTBE LIEHHOCTHBIX OPHEHTHPOB XMMHYECKOr0 00pa30BaHus BHICTYHAIOT OOBEKTHI, U3y4aeMbl€ B Kypce XUMHUH, K KOTOPOMY
y obyuaronmxcs GopMUpYyeTCs IEHHOCTHOE OTHOLIeHHE. [Ipu 3TOM BeayIIyIo pojib UTParOT MO3HABATEIbHbIC IEHHOCTH, TaK
KaK JJaHHBIA y4eOHbIN IpeaMeT BXOAUT B IPYIILY IPEIMETOB II03HABATEIBHOIO LIUKJIA, [JIaBHAS 1I€JIb KOTOPBIX 3aKI0YAETCS B
W3YYEHUU TIPUPOJIBI.
OcHOBY NO3HAaBaTENbHBIX LIEHHOCTEW COCTABIISIOT HAYYHbIE 3HAHUS, HAYYHbBIE METO/IbI IO3HAHMS, a IEHHOCTHBIE OPUEHTALINH,
(dbopmupyeMble y 00y4aroIInXxcs B MPOLECCE U3YUESHUS] XUMHH, TPOSIBISIOTCSA:
[ B mpU3HAHWU NEHHOCTH HAYYHOT'O 3HAHUS, €r0 MPAKTHYECKOW 3HAUUMOCTH, IOCTOBEPHOCTH; B LIEHHOCTU XUMHUYECKUX
H METOJIOB UCCIIEIOBAHUS JKUBOW U HEKUBOW MPUPOJIBI,

B IOHUMaHUH CJIOKHOCTH U IPOTUBOPEUMBOCTH CaMOI0 IIpoLiecca MO3HAaHUs KaK U3BEUHOIo cTpemiieHus Kk McTune.
B kauecTBe 00BEKTOB LIEHHOCTEN TpyAa U ObITa BHICTYIIAIOT TBOPUYECKAs CO3UAaTENbHASL e TEIbHOCT, 310pPOBbIi 00pa3

’KU3HU, & IICHHOCTHBIE OPUEHTAIIMU COACPKAHUS Kypca XUMHUH MOTYT PacCCMaTPUBAThHCS Kak (hOPMHUPOBAHUE:



[ yBa)KUTEIBHOTO OTHOIIEHUS K CO3UIATEIIbHOM, TBOPUECKOM AESATEILHOCTH; IOHUMaHUs HEOOXO0IMMOCTH 37J0pOBOr0 o0paza

H KU3HU;

M TOTpeOHOCTH B O€3YCIIOBHOM BBITIOJTHEHUH TTPaBUJI 0€30ITaCHOTO UCITOJIH30BAHUS BEIIECTB B IOBCEAHEBHOM KU3HU;
CO3HATEIBLHOTO BRIOOpA OyayIieit mpodheccnoHaTbHOM NeATeTLHOCTH.

Kypc xumuu 061a71a€T BO3MOXKHOCTAMH 7151 POPMUPOBAHUS KOMMYHUKATUBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTaBIISIOT

mpoiiecc 00IIeHUs, TPaMOTHAs PEYb, a [ICHHOCTHBIE OPUEHTAIIMN HAPABJICHBI HA BOCIIUTAHUE Y YUaIIUXCS:

[ TpaBUJIBHOTO MCHOJIb30BAHUSI XUMUYECKON TEPMUHOJIOTUN U CUMBOJIUKH;

H NOTPEOHOCTH BECTH TUAJIOT, BBICIYIIMBATH MHEHHUE OIMOHEHTA, Y4aCTBOBATh B INCKYCCHH; CIIOCOOHOCTU OTKPBITO BhIPAXKAThH
U apryMEHTHUPOBAHO OTCTAaNBATh CBOIO TOUKY 3PEHUSI.

VYueOusbIit npeameT «XuMus», B COACPKAHUU KOTOPOTO BEAYIIIMM KOMIIOHEHTOM SIBJISIIOTCS. HAYYHbIC 3HAHUS U HAy4YHBIC

METO/Ibl TO3HAHUS, TTO3BOJISIET HE TOJIBKO (DOPMHUPOBATH Y YUAIIUXCS 1ETOCTHYIO KapTUHY MHPa, HO U TPOOYKAaTh Y HUX

AMOITMOHAIEHO-TIEHHOCTHOE OTHOIIEHUE K U3YyYaeMOMY MaTepuaity, CO3/1aBaTh yCIOBUS NIl HOPMHUPOBAHUS CUCTEMBbI

[IEHHOCTEH, OMPEIEIISIONIeH TOTOBHOCTh: BHIOMPATH OMPEICIICHHYIO HAIIPaBICHHOCTD JIEHCTBHI; IeWCTBOBATH OIMPEICICHHBIM

00pa3oMm; OoIleHUBaTh CBOM JEHCTBUS U ACHUCTBUS APYTHUX JIFOACH MO ONpeeIeHHBIM ICHHOCTHBIM KPUTEPHUSIM.

IJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA ITPOTI'PAMMBI 110 XUMUWU HA YPOBHE OCHOBHOTI'O

OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yibTaThbl OCBOCHUS MPOTrpaMMbl OCHOBHOTO 00I1Ier0 00pa30BaHUs JOCTUTAIOTCA B X0€ O0yUeHUS
XUMHH B €IUHCTBE Y4eOHOM M BOCIUTATEIbHON AESITEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUICKUMU
COIIMOKYJIbTYPHBIMU U JYyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMM, IPUHATHIMU B OOLIECTBE MTpaBUIaMU U HOPMaMU MOBEJEHUS U
CIOCOOCTBYIOT IMPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATIU3ALNNA 00YYaIOIIUXCSl.

JIMYHOCTHBIE PE3ybTAThl OTPAYKAIOT TOTOBHOCTh O0YUAIOIUXCS PYKOBOACTBOBATHCSA CUCTEMON MTO3UTUBHBIX
LIEHHOCTHBIX OPUEHTALUN U PACIIUPEHUE ONBITA IEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTU:

1) mnaTpuoOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOT'O OTHOILLIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAYYHOMY HACIIEIUIO, IOHUMaHUs



3HAQUYEHUSI XUMUYECKON HAYKU B dKU3HH COBPEMEHHOTO OOIIECTBA, CHOCOOHOCTH BIa/IETh JOCTOBEPHOM MHGOpMALIHEH O
NEPEOBBIX TOCTIKEHUSAX U OTKPBITUSIX MUPOBOM M OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpa U OOLIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHHUS:

MPEACTABICHUS O COLIMAIBHBIX HOPMaX M MPABUJIAX MEKIMYHOCTHBIX OTHOIIEHHUI B KOJJIEKTUBE, KOMMYHHKATUBHON
KOMITETEHTHOCTH B OOILIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIE0BATENIbCKOM, TBOPUECKOM U IPYTUX BUAAX AEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM NEATEIBHOCTH MPU BBIIOJIHEHNN YUYEOHBIX, TO3HABATENIbHBIX 33124, BHIIOJTHEHUH
XMUMHUYECKUX 3KCIIEPUMEHTOB, CO3AaHUN YUYE€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHUIO U B3aMOIIOMOLIH B IpoIiecce
3TOU y4eOHOH AESITENIbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEJEHUE U MIOCTYIIKH CBOUX TOBAPUILEH C O3ULIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEICTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHNS:

MHUPOBO33PEHYECKUE MTPEACTABICHHS O BEIIECTBE U XMMUYECKOUN peaKIMi, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U COCTABJISIOIINE OCHOBY JIJIsl IOHUMAHUS CYLTHOCTH HAyYHOU KapTHHBI MUPA, IPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOABI, B3aUMOCBS3SIX YEJIOBEKA C PUPOIHOM CPEIOM, O POJIM XMMHUH B TIO3HAHUU ITHX
3aKOHOMEPHOCTEW;

MM03HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHBIEC HA MMOJYYEHUE HOBBIX 3HAHUW 110 XUMHUH, HEOOXOAUMBIE JJIsl OOBSICHEHUS
Ha0JII01aeMBbIX IPOLECCOB U SIBICHUI, TO3HABATEIbHON, MHPOPMALIMOHHON U YNTATENBCKON KyIbTYPhI, B TOM YHCJI€ HABBIKOB
CaMOCTOSITEJIbHOM pabOThI ¢ yUeOHBIMH TEKCTaMU, CIPABOYHOM JINTEPATYpPOH, TOCTYTHBIMUA TEXHUYECKUMU CPEICTBAMU
UH(OPMAIMOHHBIX TEXHOJIOTHH;

HMHTEpEC K 00YYCHHIO U TTO3HAHUIO, JTI0003HATEILHOCTh, TOTOBHOCTD U CITOCOOHOCTH K CaMOOOPa30BaHMIO, IPOEKTHON U
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, K OCO3HAHHOMY BbIOOpPY HANPABICHHOCTH U YPOBHS 00y4eHUs B JaJIbHEHIIEM;

4) hopMUpPOBaHUS KYJbTYPHI 3/10POBbS;

OCO3HaHUE IIEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOILIEHUSI K CBOEMY 3/I0pOBbIO, YCTAHOBKH Ha 3/I0POBBINA 00pa3 KU3HH,
OCO3HaHUE MOCIEACTBUN U HENPUITHE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJIKOT0JIsl, HAPKOTUKOB, KypEeHHUs ), HEOOXOAUMOCTHU
coOJIr0/IeHUs MpaBuil 6€30MacCHOCTH MPU OOpAIlEHHH ¢ XUMUYECKUMHU BEIlIeCTBAaMU B ObITY U pEaIbHOM KU3HH;

5) Tpya0BOro BOCIIMTAHUS:

MHTEPEC K MPAKTUUYECKOMY M3YUYEHUIO podeccuil U TpyJa pa3iIuvyHOTO poja, yBaXKEHUE K TPYAY U pe3ybTaTaM
TPYJOBOM AESATETLHOCTH, B TOM YHCIIE€ HA OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAaHUHM MO XMMHUU, OCO3HAHHBIN BHIOOD



VH/MBHU1yaJIbHON TPACKTOPUHU NPOAOKEHUS 00pa30BaHusl C Y4ETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XUMMUH,
OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEITHON PO ECCHOHATBLHON AESITEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX
YMEHH, TOTOBHOCTb a/IalITUPOBATHCA B MPO(HECCHOHATILHOM Cperie;

6) K0JI0rH4ecKOro BOCIUTAHMS:

HKOJIOTMYECKH 1EIecO00pa3HOe OTHOIICHHUE K MPUPOE KaK HICTOYHHUKY KU3HU Ha 3eMIie, OCHOBE €€ CyIIeCTBOBAHUA,
NOHMMaHHE IEHHOCTH 37J0pPOBOI0 U 0€3011aCHOr0 00pasa *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3MUECKOMY U
NCUXUYECKOMY 3/I0pPOBBIO, OCO3HAHUE LIEHHOCTHU COOJIIOICHUS ITPaBUII O€30M1aCHOTO MOBEICHUS IpU paboTe ¢ BEIIECTBAMH, a
TaKXKe B CUTyalUsX, YTPOXKAIOIIMX 310POBBIO U )KU3HMU JIIOACH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJIy4aeMble TPU U3yUEHUH XUMUU, AJI PEIICHUS 33714, CBI3aHHBIX C OKPYKAIOIIEH
IPUPOAHON CPEAOM, AJIs MOBBIIEHUS YPOBHS SKOJIOTUYECKON KYJIbTYPhl, OCO3HAHUS TJIOOAIBHOTO XapaKTepa SKOJOTUYECKHUX
npo0JeM U MyTel UX pelIeHusl OCPEICTBOM METO/I0B XUMHUH, SKOJIOTMYECKOT0 MBILUICHUS, YMEHHSI pyKOBOJACTBOBATHCS UM B
ITO3HABATEIbHOM, KOMMYHUKATUBHOM Y COIIUAJIbHOM IIPAKTHKE.

METAINPEIAMETHBIE PE3YJIBTATBI

B cocTaBe meTanpenMeTHBIX pe3yIbTaTOB BbIAEIAIOT 3HAUYMMbIE AJ11 (GOPMUPOBAHMSI MUPOBO33PEHMSI OOILIEHAYYHBIE
NOHATHUSA (3aKOH, TEOPHsl, IPUHIINIL, TUIIOTE3a, PaKT, cCUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOPbIE UCTIONb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEAMETAX U MO3BOJISIOT Ha OCHOBE 3HAHUM U3 3TUX MPEAMETOB (POPMHUPOBATH
MPEICTABICHUE O IIEJIOCTHON HAYYHOW KapTHHE MHpA, U YHUBEPCAJIbHbIE YUeOHbIE eHCTBUS (ITI03HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISATUBHBIE), KOTOPbIe 00€CTIeUnBAIOT (POPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU I€ATETbHOCTH.

Ilo3HaBaTeqbHBIC YHUBEPCAIbHBIC YUeOHbIC 1efiCTBUSA

ba3oBble Jornyeckue 1eicTBUA:

YMEHHMS UCITOJIb30BATh IPUEMBI JIOTHYECKOT'O MBILIJICHHS IIPU OCBOCHUY 3HAHUM: PACKPBIBATH CMBICII XUMUYECKUX
NOHATUH (BBIIEIATH UX XapaKTEpPHbIEC IPU3HAKHU, YCTAHABINBATh B3aUMOCBS3b C APYTMMU OHITHAMU ), HCIIOJIb30BATh MOHSATHUS
JUTsl OOBSICHEHUS OTAENbHBIX (PAKTOB U SIBJICHUH, BEIOUPATh OCHOBAHUS M KPUTEPUU ISl KIacCU(PUKALIMY XUMUYECKUX BEIIECTB
Y XUMUYECKUX peaKlui, yCTaHABIUBATh IPUUYNHHO-CJIEACTBEHHBIE CBSI3U MEXKY OObEKTaMHU U3YUYEHUS], CTPOUTD JIOTHUECKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHBIE, 10 aHAJIOTUH), 1E1aTh BBIBOJIbI U 3AKJIFOUEHUS;

YMEHUE NPUMEHSATH B ITPOLIECCE MO3HAHMS MOHATHS (ITPEAMETHBIE U METAIIPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIN, UCIIOJIb3YEMbIE B XUMUH, IPEOOPA30BBIBAThH IIMPOKO NPUMEHIEMBIE B XUMUH MOJEIIbHBIE ITPEICTABIICHUS —



XMMHUYECKUH 3HAK (CUMBOJI 2JIEMEHTA), XUMUUECKast popMysia U ypaBHEHHE XUMHUECKON peakliuy — IIpU PEeIIeHUH Y4eOHO-
MO3HABATEJIbHBIX 33/1a4, C YYETOM 3TUX MOJIEIBHBIX MIPEACTABICHUN BBISIBISATH U XapaKT€PU30BaTh CYILIECTBEHHbBIE IPU3HAKH
U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB U XMMHUECKUX PEAKIINiA, BEISIBIISITH 001ME 3aKOHOMEPHOCTH, TPUIMHHO-
CJIEICTBEHHBIE CBSI3U Y IPOTUBOPEUHS B H3y4YaeMbIX MPOLECCAX U SABJICHUSIX.

Bba3oBble uccienoBarenbcKkue 1eiiCTBUA:

YMEHHE UCIO0JIb30BaTh IOCTABJIEHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IIO3HAHMSI, @ TAKXKE B KAUECTBE OCHOBBI JIJIsI
(opMHUpPOBaHUS TMIOTE3bI IO NIPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYKACHUI;

IpUOOpETEHNE ONbITA MO IJIAHUPOBAHUIO, OPTaHU3ALIMU U MPOBEACHUIO YUEHUUYECKUX SKCIIEPUMEHTOB, YMEHHE
HaOJII0AaTh 33 XOJJOM MPOLECCA, CAMOCTOSATEIBHO MMPOTHO3UPOBATH €r0 PE3yNbTaT, (POPMYJIUPOBATH OOOOIIEHNS U BBIBOABI 1O
pe3yabpTaTaM IpOBEIEHHOIO ONbITA, UCCIEI0BAHUS, COCTABIATh OTUET O MPOJAEIAHHON padoTe.

Pabora ¢ unpopmaumeii:

yYMEHUE BbIOMPATh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH MH(POPMALIMIO PA3IUYHBIX BUIOB U (POPM IpeICTaBIEHUS,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (HAYYHO-MIOMYyJIsIpHAs JIUTEpaTypa XUMUUYECKOTO CO/IEP KaHUs, CIPABOYHbIE TTOCOOUS,
pecypcbl UHTepHeTa), KpUTHYECKH OLIEHUBATh MPOTUBOPEUMBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

yYMEHHE MPUMEHSTh pa3IMuHble METO/IbI U 3aIPOChI IIPU MOUCKE U 0TOOpe MHPOPMAIIMU U COOTBETCTBYIOLINX JaHHBIX,
HEOOXOIMMBIX JIJIsl BBITIOJIHEHUS YYEOHBIX U MMO3HABATEIbHBIX 3371a4 ONPEAEIEHHOTO TN, IPUOOPETEHNE ONBITA B 00JIaCTU
UCIOJIb30BaHUs MH()OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH, OBJIaJICHUE KYJIbTYPOU aKTUBHOIO UCHOJIb30BAHMS
Pa3IMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOATENBLHO BEIOUPATh ONTUMANIbHYIO OpMY MpecTaBIeHUs MH(DOpMauu U
WUTIOCTPUPOBATH PEIllaeMble 3a]Ja4l HECIIOKHBIMU CXEMaMU, AMarpaMMaMu, ApyrumMu hopmMamu rpaduku U UxX
KOMOMHAIMSIMU;

yYMEHHE UCII0JIb30BaTh U aHAIM3UPOBATh B Mpoliecce yueOHON U UCCeA0BATEIbCKON NeATENbHOCTH HH(POPMALIUIO O
BJIMSIHUY ITPOMBILUIEHHOCTH, CEJIbCKOTO XO3SIIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH IPUPOJIHON CPEIBI.

KoMmyHMKaTHBHBIE YHMBEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

yYMEHUS 3a/1aBaTh BOMPOCHI (B X0/ AUanora v (Mju) IMCKYCCUM) IO CYHIECTBY 00CYKJ1aeMOM TeMbI, (POpMyJIMpOBaTh
CBOM IPEJIOKEHUSI OTHOCUTENIBHO BBIIIOJHEHUS MPEUI0KEHHOH 3a1a4u;

YMEHUSI IPEACTABIIATh MOJIYUYEHHBIE PE3YJIbTAThl IIO3HABATEIBLHOMN JEATEIBHOCTH B YCTHBIX U IMCbMEHHBIX TEKCTAX;
JIeN1aTh MPE3CHTALINIO PE3YIbTATOB BBHIMOJIHEHUSI XUMUYECKOTO 3KCTIIepUMEHTa (J1a00paTOPHOTO OIbITa, 1a00paTOpHOM paboTh
10 UCCJIEIOBAaHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);



YMEHHUsI y4eOHOr0 COTPYAHUUYECTBA CO CBEPCTHUKAMH B COBMECTHON NIO3HABATENIbHOM U UCCIIEI0BATEIBCKON
JIESITEIbHOCTH MPH PEIICHUH BO3HUKAIOIMIKX MPOOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTIACOBAHUS O3UIIHI
(o6cyxaenus, 0OMeH MHEHHUSIMH, «MO3TOBBIEC IITYPMbI», KOOPIMHAIUS COBMECTHBIX JCUCTBUIA, OTIpEACICHUE KPUTEPHUEB 110
OIICHKE Kau€eCTBAa BBIIIOJIHEHHOW PaOOThI U IpYyTHe).

PeryjsiTUBHbIE YHUBepPCAJbHbIEe YUeOHbIe AelicTBUS:

YMEHHE CAaMOCTOSITENIBHO OIPENETATh LENH AeATEIbHOCTH, INIAHUPOBATh, OCYIECTBIIATH, KOHTPOJIMPOBATh U MIPH
HEOO0XOMMOCTH KOPPEKTUPOBATH CBOIO JI€ATEIbHOCTD, BEIOMpaTh Hanbosee 3hPpeKkTUBHBIE CIIOCOOBI PEIICHUS YUYEOHBIX U
NO03HABaTEJIbHBIX 33]1a4, CAMOCTOSTEIBHO COCTABIIATh UM KOPPEKTUPOBATH MPETI0KEHHBIN allTOPUTM JEHCTBUH NpU
BBITIOJTHEHUH 3a/IaHUH C YYETOM MOJTYUYEHHS HOBBIX 3HAHUN 00 M3y4aeMbIX 00BEKTaxX — BEIIECTBAX U PEAKIIHUIX, OIICHUBATD
COOTBETCTBHE MOJYUYEHHOTO PE3YJIbTAaTa 3asBJICHHOM 1€JIM, YMEHUE UCII0JIb30BaTh U AHAJIU3UPOBATH KOHTEKCTHI,
npeajiaraéMble B YCJIOBUM 3aJaHUM.

NPEIAMETHBIE PE3YJIBTATHI

B cocTaBe npeaMeTHBIX pe3yJIbTAaTOB 10 OCBOCHUIO 0053aTEIBLHOIO COIEP KaHUS, YCTAHOBJICHHOTO IaHHOM
dbenepanpHOi paboueii MPorpaMMOi, BBIJICTISIOT: OCBOSHHBIC 00YUYArONTUMHUCS HAyYHBIC 3HAHUS, YMCHHS U CITIOCOOBI
AeNcTBUM, crierupuiecKkue st MpeAMETHOM 001acTu « XUMUS», BUJIbI JEATEIBHOCTH 110 TOJIYYEHUIO HOBOT'O 3HAHUS, €T0
WHTEPIIPETAINN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAaIIHSX.

K konIty oOy4enus B 8 kijiacce mpeaMeTHBIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIUXCS YMECHHIA:

® PpacCKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSATHI: aTOM, MOJIEKYJIa, XUMUYECKHUI 3JIEMEHT, TPOCTOE
BEIIECTBO, CJI0)KHOE BEIIECTBO, CMECh (OJJHOPOIHASL U HEOJHOPO IHAS ), BAIGHTHOCTh, OTHOCUTENIbHASL aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBast 0JIsl XUMUYECKOTO AJIEMEHTa B
COEIMHEHHUH, MOJISIPHBIN 00BEM, OKCU, KUCIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPULIATENILHOCTh, CTENIEHb OKUCIICHHUS,
XUMHYECKasl PEaKIus, KiacCupukaiys peakiuid: peakiiui COeAMHEHNUS, PEaKINH Pa3I0KEHUS, PEaKIIUy 3aMeIICHHUS,
peakuuu 0OMeHa, 3K30- ¥ SHI0TEPMHUUECKUE PEAKIUH, TEIIOBOIM 2PHEKT peakiyu, 1Ipo aToMa, JIEKTPOHHBIN CIT0i
aToMa, aTOMHasi OpOUTaJIb, paJuyC aTOMa, XUMUYECKasl CBSA3b, MTOJIIPHAs U HEMOJISIpHAsl KOBAJIEHTHAs CBS3b, HIOHHAS
CBsI3b, MOH, KATHOH, aHUOH, PACTBOP, MacCOBasi J0JIs BEIIEeCTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOPE;

® JIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX IMOHATUI U IPUMEHSTh 3TU MOHATUS IPU OIIMCAHUU
BEIIECTB U UX NPEBPALLEHUI;



® JCITOJIb30BATh XMMHUYECKYI0 CUMBOJIMKY JIJISi COCTaBJICHUS ()OPMYIT BEIIECTB M YPAaBHEHUN XUMUYICCKUX
peaKUunii;

® OMpeesaTh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX, CTENIEHb OKUCIICHUS AJIEMEHTOB B
OMHAPHBIX COCUHEHUSX, PUHAJICKHOCTD BEIIECTB K OMPEACIIEHHOMY KJacCy COeAMHEHUH 1o popMyiam, BT
XUMHUYECKOH CBSI3M (KOBAJICHTHASI U MOHHAS) B HEOPTaHUYECKUX COCTUHEHUSAX;

e packpeiBath cMbIci [lepuoanueckoro 3akona /1. 1. Menaeneesa: JeMOHCTPUPOBATh MOHUMAHUE
MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XUMUYECKHUX 3JIEMEHTOB OT MX IMOJ0XKeHUs B [leprnoanyueckoit cucrtemMe, 3aKOHOB
COXPaHEHHSI MACChI BEIIECTB, TOCTOSHCTBA COCTAaBa, aTOMHO--MOJICKYJISIPHOTO YUEHHUS, 3aKOHA ABOTajipo;

® OIKCHIBATh M XapaKTepU30BaTh TabnuHyto Gpopmy Ileproanueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB:
pasnuyaTh NOHSTHS «TJIaBHas moarpyiia (A-rpynmna)» u «nodounas noarpynna (b-rpymnmna)y», mansie u 60JbIIIHIE
MepUOIbl, COOTHOCUTH 0003HAUYEHH S, KOTOPBhIE UMEIOTCS B Tabmule «llepuoanyeckasi cucteMa XUMUUECKUX 3JIeMEHTOB /1.
N. MenneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMUUYECKHUX JIEMEHTOB (COCTaB U 3apsia sipa,
00111€€ YMCITIO DJIEKTPOHOB U PACTIPEICTICHUE UX T10 AJIEKTPOHHBIM CJIO0SIM);

e KIacCUPHUIIMPOBATH XUMUYECKUE FIIEMEHTHI, HEOPTAaHUYECKHE BEIECTBA, XUMUYECKUE PEeakIuu (TI0 YUCITY U
COCTaBY YYacCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY 3P HEKTY);

®  XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUUYECKUE CBOMCTBA BEIIECTB PAa3IMYHBIX KJIACCOB, MOITBEPKas
ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

® [IPOTHO3MPOBATH CBOKWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KQUECTBEHHOI'0 COCTaBa, BO3MOKHOCTH MPOTEKAHUS
XMMHUYECKUX MPEBPAILLICHUN B PA3JINYHBIX YCIOBUSIX;

® BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO I0JIF0 XUMHUUYECKOTO
aJIeMEeHTa 1o (popMyIie COeTMHEHUSI, MAaCCOBYIO JIOJIIO BEIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU peaKinu;

® TIPUMEHSATH OCHOBHBIC ONIEPAIIMH MBICTUTEIHHOU NEATEILHOCTH — aHAJIN3 U CUHTE3, CpaBHEHHE, 00001IIeHHE,
CUCTEMATHU3AIINIO, KJIaCCU(DUKAIINIO, BBISIBICHUE IPUUYNHHO--CJICJICTBEHHBIX CBS3€W — JIJIs N3YUYEHUSI CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKITNi, €CTECTBEHHO-HAYYHBIC METOIbI TTO3HAHUS — HAOIIIOICHHE, N3MEPEHHE, MOCIIMPOBAHNE,
AKCIEPUMEHT (peasbHbIN U MBICIICHHBIN);

® CJIeI0BATh MPABUIIAM MOJIB30BAHUS XUMUYECKOM MOCYA0N 1 1a00paTOPHBIM 000PY0BAHUEM, & TAKKE
mpaBujIaM OOpaIIeHHsI C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKITASMH 10 BBITIOJHEHUIO JTAOOPATOPHBIX XUMUYECKHUX



OTIBITOB IO MOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (BOAOPOJAA U KUCIOPOAA), IPUTOTOBIEHUIO PACTBOPOB C
ONpENEIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BELIECTBA, INIAHUPOBATH U POBOJNUTH XUMHYECKHAE IKCIIEPUMEHTHI 110
pacrno3HaBaHUIO PACTBOPOB IIETIOUYEH U KHCIOT C TOMOIIBI0 HHAUKATOPOB (JTakMyc, ¢heHon(TaaenH, METHIOPAHK U
IpyTHE).

K koHIy 00y4yeHus B 9 KJ1acce IpeIMETHBIE PE3yJIbTAThl HA 0a30BOM YPOBHE JIOJKHBI OTPAXKaTh
C(OPMUPOBAHHOCTb Y  OOYYaIOLIUXCS YMEHHIA:

® PaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMHYECKUN DJIEMEHT, aTOM, MOJIEKYJIA, NOH, KATHOH,

AHWOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTD, AIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS,

XUMUYECKasl peaKklusl, XAMUYECKas CBsI3b, TEIIOBOM 3 (PEKT peakuuu, MOJib, MOJISIPHBII 00BEM, pacTBOP, SJIEKTPOJIUTHI,

HEAJIEKTPOJIUTHI, FIEKTPOJUTUYECKAS TUCCOLUALUS, PEAKIIUM HOHHOTO 00OMEHA, KaTalu3aTop, XUMUYECKOE paBHOBECHE,

oOpaTuUMbIe U HEOOPATUMBIE PEAKIIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, OKUCIUTENb, BOCCTAHOBUTEID,

OKHCJIEHHE U BOCCTAHOBIICHUE, AJUIOTPOIUS, aM(POTEPHOCTh, XUMUYECKas! CBSI3b (KOBAJCHTHAsI, NOHHASI, METAJJINUYECKasi),

KpUCTAJIINYECKAs PEIIETKA, KOPPO3UsI METAJUIOB, CILIABBl, CKOPOCTh XUMUUYECKON PEAKLIMU, IPEIEIBHO A0y CTUMAs

koHuenTpanusa [1/IK BemecTna;

® JUIIOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XUMUYECKUX ITOHATUA U IPUMEHATH OTU ITIOHATUSA IIPU ONIMCAHUU

BEILIECTB U UX MPEBPALLICHUM;

®  JCIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY JIJISl COCTABJICHHS (JOPMYJT BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIMIA;

® ONIPEACIATh BAJICHTHOCTh U CTENEHD OKUCIICHUSI XUMUYECKUX 2JIEMEHTOB B COEMHEHUSIX PA3JIMYHOIO COCTABA,
NPUHAAJIEAKHOCTH BEIIECTB K OMPEEIEHHOMY KJIACCy COCIMHEHUN 10 (hopMyiaM, BUJ XUMUYECKOHN CBSA3U
(KoBaJIeHTHas!, HOHHAsA, METAJUIMUECKas) B HEOPraHMYECKUX COSAMHEHUSX, 3apsi/i MOHA TI0 XUMUYECKOH (opmyIie,
XapakTep cpepl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX COCIMHEHUMN, TUIT KPUCTAININYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;

e packpbiBath cMbica [lepronnueckoro 3akona JI. 1. Menaeneesa u 1eMOHCTPpUPOBATh €T0 TOHUMAHHUE: ONKCHIBAThH U
XapakTepu3oBaTh TabInuHyto popmy [leprnonnyeckoit CUCTEMbI XUMUYECKHUX AJIEMEHTOB: pa3jinyaTh NOHITHUS
«rnaBHas noarpymnmna (A-rpynna)» u «rnodounas noarpynna (b-rpymnmna)», masbie 1 00bIIME IEPUObI, COOTHOCUTh
0003Ha4Y€HNUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOMN TaOIHIIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Apa, o0lIee YUCIIO 3JIEKTPOHOB U PACHPEEIICHNE UX IO 3JIEKTPOHHBIM



CJI0SIM), OOBSACHATH 00IIME 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB 3JIEMEHTOB U UX COCAMHEHUN B IIpe/iesiaX MaJlbIX
MEPUOAOB U TJIABHBIX MOATPYIIL C YYETOM CTPOEHHUS KX aTOMOB;
KJIaCCU(DUIIMPOBATH XUMUYECKUE FIEMEHTBI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKUE PEaKInu (TI0 YUCITY U COCTABY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, [0 TEIIOBOMY 3P HEKTy, 0 U3MEHEHUIO CTETIEHEW OKUCICHUS XUMUYECKUX
AJIEMEHTOB);
XapaKTepPU30BaTh (OMUCHIBATH) 00IINE U CHEIU(PUISCKIE XUMUYECKUE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB,
MOATBEPIKasi OTMMCAHKE MPUMEPAMU MOJICKYJIIPHBIX U HOHHBIX YPAaBHEHUI COOTBETCTBYIONINX XUMHUUECKUX PEAKITN;
COCTABJISITh YPaBHEHUS SJICKTPOJIUTUUECKON TUCCOIUALIN KUCIIOT, IIeJI0uel U CoJied, TTOJIHBIE U COKpAIIEHHBIC
ypaBHEHUS PeaKuii HOHHOTO OOMEHa, YPaBHEHHUSI peaKIlfil, MOATBEPXKIAIOIINX CYIIEeCTBOBAHUE T€HETUYECKOM CBS3H
MEX/Iy BEIIeCTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbIBaTh CyIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MTOCPEACTBOM COCTABIICHUS JIEKTPOHHOTO
OajiaHca 3TUX PeaAKIIUid;
MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOKHOCTH MTPOTEKAHUS XUMHUYECKUX
MPEBPAICHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MacChl BEILIECTB, MACCOBYIO JIOJTI0 XUMHUECKOTO 3JIEMEHTA
1o popMyJie COeMHEHUS, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON
peakiuu;
COOJTI0IaTh TIPaBuUIIa MOJB30BAHMSI XUMUUYECKON TTOCYI0H 1 1aOopaTOpHBIM 000PYIOBAaHUEM, a TAKKE TIPaBUIIA
oOpaIieHus ¢ BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIUSMH T10 BHITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OTIHITOB
IO TMOJTYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U YTJIEKUCIIOTO Ta3a);
MIPOBOJIUTH PEAKIINHU, TIOITBEPIKAAIONTNE KAYECTBEHHBIN COCTAB PA3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM
XJIOpUI-, OpoMuUI-, HOAUI-, KapOoHat-, hocdart-, cuiMKaT-, Cysbdar-, THIPOKCU]I-UOHBI, KATHOHBI aMMOHHUS M MOHBI
M3YUYCHHBIX METAJIJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;
MPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICTUTEIILHON JAESTENHbHOCTUA — aHAIM3 U CUHTE3, CpaBHEHUE, 000011IeHuE,
CHUCTEMATHU3AIINIO, BRISIBJICHUE MPUINHHO-CIICJICTBEHHBIX CBSI3EH — /I U3YUYEHUSI CBOMCTB BEIIECTB U XUMUYECKUX
peaxInii, €CTeCTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS — HAOJI0IeHNE, U3MEPEHNE, MOJICTTUPOBAHKE, SKCTICPUMEHT
(peasbHBIN U MBICIICHHBIN )



Paznen 2.
COJIEPXKAHUE N3YYAEMOI'O KYPCA

8 KJIACC
HaumenoBanmue KoauuecTBo
pa3nena 4acoB
[IepBoHauaIbHBIE XUMUYECKHUE TTOHATHS 20
Baxwuerime npeacTaBUTENIM HEOPTAaHUYECKUX BEILECTB. 18
KomnyecTBeHHBIE OTHOIIEHHS B XUMUH.




OcHOBHBIE KJIaCChl HEOPraHUYECKUX COEAMHEHUI 10
Ilepnonnueckuit 3akoH u lleproguyeckas cucreMa XUMHUYECKHX 8
aneMmenToB JI.M1.Menaeneena

Xumunyeckas cBsi3b. OKUCINUTEIBHO ~-BOCCTAHOBUTEIIBHBIE PEAKIIUN 10
Hrorosoe 0000111€HNE 2

KonnyecTBO KOHTPONBHBIX, MPAKTHYECKUX M BBICTABOK pPaboT, I I i v I'on
OKCKYPCHii, IPOCKTOB YeTB. | YETB. | YETB. | YETB.
1.1aboparopHbie 6 7 13 - 26
2.MPaKTUICCKUE 3 2 1 - 6
3.KOHTOPOJIbHBIE 1 1 1 2 )

9 kaace
HaumeHnoBanue KonuyecrBo
pa3aena 4acoB
[ToBTOpEeHME M 00OOIICHHUE CBEACHMIA TI0 Kypey 8 Kitacca. 5
XUMHUYECKUE PEeaKIINH
XuUMHUYECKHE PEAKIIUH B PACTBOPaxX 10
Hewmeranmibl 1 ux coeiMHEHUA 25
MerTasutel ¥ X COeTMHEHUS 16
XuMus 1 OKpyKarolas cpeia 2
O0600111eHre 3HaHU 110 XUMUU 32 KypC OCHOBHOM IIIKOJIBI 7
Konn4ecTBO KOHTPOJIBHBIX, IPAKTHYECKHUX U BBICTABOK padorT, | I " v I'on
IKCKYpPCHii, IPOEKTOB YeTB. | YeTB. | YeTB. | YETB.
1.1aboparopHbie pabOTHI 31 8 5 1 45
2.1mpakTUyecKue padboThl 1 4 2 7
3. KOHTpOJIbHBIE PaOOTHI 1 1 1 2 5)




COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHUYECKUE MOHATHS

[Ipenmer xumuu. Ponb XumMuu B )KA3HU 4Y€JIOBEKa. XUMUSA B CUCTEME HayK. Tena m BemecTsa.
du3nYeCcKrne CBOMCTBA BEUIECTB. ATperaTHoe cocTosiHue BemecTB. [loHsATHE O MeTOMax MO3HAHUS B
xumun. Yucteie Bemecta u cMecu. CiocoObl pa3ieieHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE AIEMEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie u
CJI0’KHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass (popmyrna. BaleHTHOCTh aTOMOB XMMHUYECKMX JJIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocTaBa BellecTB. OTHOCUTENbHAS aTOMHasi Macca. OTHOCHUTENbHASI MOJIEKYJISIpHAs Macca. MaccoBas
JIOJIs1 XUMUYECKOTO 3JIEMEHTAa B COEIUHEHUH.

KosmuectBo BemectBa. Monb. MoisipHass macca. B3auMOCBsI3p KOJIMYECTBA, MAacChl U YHUCIa
CTPYKTYPHBIX €IUHUII BeliecTBa. Pacuétel mo ¢opmysiaM XUMUYECKUX COSTUHEHUM.

du3NYeCcKue U XUMUUECKHUE SIBJICHUS. XUMHUUECKast peakius U e€ Mpu3Haku. 3aKOH COXPaHEHUS
Macchl BelecTB. XuMHYecKue ypaBHeHus. Kiaccudukanus XUMHYECKUX peakiuil (COeIMHEHHS,
pa3NoKeHMs, 3aMeIIeHUs, 0OMEHa).

Xumuueckuiui IKcnepumenm:

3HAKOMCTBO C XHWMMUYECKOW IMOCYJOH, NpaBWIaMH paboThl B JabopaTopud U MNpUEMaMu
oOpaitieHus ¢ 1abopaTOPHBIM 000PY0OBAaHUEM, U3YUEHUE U ONTUCAHUE (PU3UUYECKUX CBOMCTB 00pa3IloB
HEOPTaHWYECKUX BEIIEeCTB, HaOMoneHne (U3NUecKuX (IUIaBJIeHWE BOCKA, TAsHUE JIbJA, PACTUPAHHE
caxapa B CTyIKE, KUIEHHE U KOHJEHCAIUS BOJbI) U XUMUYECKHX (FOPEHHE CBEUH, MPOKATIUBAHUE
MEIHOM TIPOBOJIOKH, B3aMMOJICMCTBHE MeJla C KHCJIOTOM) SIBJICHUM, HAOMIOJCHUE M OIHCaHue
MPU3HAKOB TNPOTEKAHUS XHUMHYECKUX peakiui (pas3iokeHue caxapa, B3aUMOJECHCTBHUE CEpHOM
KHUCIIOTBI C XJIOpUIOM Oapus, pasnoxenue runpokcuaa meau (Il) mpu HarpeBanum, B3auMoeicTBue
xene3a ¢ pactBopom conu menu (1), uzydenue crmocoOoB paseseHus: CMeCeil: ¢ MOMOIIbI0 MarHUTa,
bunbTpOBaHKE, BBITAPUBAHUE, AUCTHILIIAINS, XpoMaTorpadus, MPOBEACHUE OYUCTKUA MOBAPECHHOU



CONM, HAONIOACHHE W OMNHCAHHE pPE3yJbTaTOB MPOBEJCHHS OIbITa, WUTIOCTPUPYIOLIETO 3aKOH
COXpaHEHUSI MacChl, CO3/IaHNE MOJIECIIEN MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baxkuenue npeacraBuTe M HEOPraHUYECKUX BelleCTB

Bo3gyx — cMech razoB. CocrtaB Bo3ayxa. Kuciaoponmy — 37eMEHT M IPOCTOE BEUIECTBO.
Haxoxxnenue kucinopoja B Ipupoje, (pU3NUEcKHe M XUMHUYECKHE CBOWCTBA (pEaKIMU TOPEHUS).
Oxcuasl. [lpumenenne kuciopoga. CrocoObl TMOJNyYEeHHS KUCIOpOoJa B J1abOpaTOpuu U
npoMblnuIeHHOCTUH. KpyroBopor kucnopojga B mnpuponae. O30H — aioTponHas MOAU(DUKALMS
KHUCJIOpOJA.

TemoBoit 3p¢deKkT XUMHYECKOM peakuuu, TEePMOXMMHMUYECKHE YpaBHEHHUS, JK30- U
DHAOTEPMHUYECKHE pEAKUMH. TOIIMBO: yrojlb M METaH. J3arpsA3HEHUE BO31yXa, YCUJICHUE
NapHUKOBOTO 3P (eKTa, pa3pylIeHHE 030HOBOTO CIIOA.

Bonopoa — aneMmeHT u mpoctoe BemecTBo. HaxoxaeHue Boopoaa B nNpupone, PU3nyeckue u
XMMHUYECKHUE CBOICTBA, IPUMEHEHHE, CIIOCOObI MoTy4yeHHs. KucioTsl u comnm.

MonspHabiii 00bEM ra3oB. Pacy€Tel Mo XUMHUUECKUM YPaBHCHUSIM.

dusnueckne cBoicTBa Boabl. Boma kak pactBopurenb. PactBopel. Hacelmennsle wu
HEHACBILLEHHBIE PACTBOPBI. PacTBOPMMOCTD BeleCcTB B Boje. MaccoBasi OISl BELIECTBA B PACTBOPE.
Xumuyeckne cBoicTtBa Boabl. OcHoBaHudA. Pojib pacTBOpOB B MPHUPOJAE U B KU3HU YEJIOBEKA.
KpyroBopot BozbI B Ipupojie. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanms wHeopranmyeckux coenuuenuid. Oxcunpl.  Knaccudukamust  OKCHIOB:
cojieoOpasyronire (OCHOBHBIC, KHCJIOTHBIC, aM(OTepHbIe) U HecosieobOpasyromme. HomeHknaTypa
OKcHJI0B. PU3NYECKHE U XUMUYECKHE CBOMCTBA OKCUAOB. [lomyueHne okcuaos.

OcnoBanusa. Knaccudukanuss OCHOBaHWM: INETOYM UM HEPACTBOPUMBIE  OCHOBAHUSA.
Homenknatypa ocHoBanui. ®Pusnyeckue M XHMHYECKHE CBOMCTBA OCHOBaHuU. [lomydeHwue
OCHOBAaHUM.

Kucnotel. Knaccudpukauus xucinor. Homenkmarypa kucinor. Du3ndeckue U XUMUYECKUE
cBoiicTBa KucioT. Psan aktuBHocTr MetasuioB H. H. bekerosa. [1onyuenue kucuor.

Conu. Homenknarypa coneit. dusndeckue u XuMHU4eCKue cBoOCTBa colieid. [Tomydyenue conei.

['eneTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumenm:



KAUECTBEHHOE OINPEIECICHUE COJAEPKAaHHUS KHUCIOpOJa B BO3JyXE, MOJIy4YEHUE, COOUpaHHeE,
pacrio3HaBaHME M HW3YYEHHE CBOWCTB KHUCJIOpPOAA, HAOIIOJEHUE B3aUMOJICHCTBHS BEIIECTB C
KHCIIOPOJIOM M YCJIOBUSI BO3HMKHOBEHHUSI W TMpeKpalieHusi ropeHust (moskapa), O3HaAKOMJICHHE C
oOpa3liaMi OKCHJIOB M OIKMCAaHHUE MX CBOMCTB, MOJy4YeHHUE, COOMpaHue, paclio3HaBaHUE U U3yueHUE
CBOMCTB BoOJIOpojia (TopeHue), B3aummojaecTBue Bojopona ¢ okcuaom Mmeau () (Bo3zmokHO
WCITOJIP30BAaHUE BHUACOMATEPUATIOB), HAONIOJACHHE OOpAa3IOB BEIIECTB KOJUYSCTBOM | MOIb,
UCCIIeIOBaHUE OCOOCHHOCTEN PacCTBOPEHHUS BEILIECTB C PA3IUYHON PACTBOPUMOCTHIO, PUTOTOBJICHUE
pacTBOpPOB C OMNPENEIEHHOW MAacCOBOM JIOJIEM PacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOIBI C
MeTayulaMHu (HaTpueM U KaJbliueM) (BO3MOKHO HCIOJB30BaHHE BUACOMATEPUATIOB), MCCIEIOBAHUE
0o0pa3IloB HEOPraHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOJIOJCHUE HW3MEHEHUS OKPACKH
WHJIMKAaTOPOB B pacTBOpax KHUCJIOT M Ieiouel, u3ydeHue B3aumojienrctBus okcupa meau (Il) c
pacTBOPOM CEPHOM KHUCJIOThI, KHCIOT C METAUIaMH, PEAKUUN HEUTPpAIU3ALMUU, T[OJYYECHHUE
HEpPACTBOPUMBIX OCHOBAHHW, BBITECHEHHWE OJHOTO MeETajla APYTMM K3 pacTBOpa COJIM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BaKHEeNIIne Ki1acChl HEOPraHUYECKUX COEAUHEHUI.

Iepuoanyecknit 3akoH u Ilepumoaumyveckass cucrema xuMu4eckux 3jaemenro JI. H.
MenaeneeBa. CtpoeHue aTromMoB. XuUMHYeCKasi CBf3b. OKHCIMTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakumnu

[lepBble TOMBITKH KiIacCU(MUKAIIMU XUMHUYECKUX 3JIeMEHTOB. [lOHATHE O Trpymnmax CXOJHBIX
AJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENbHBIE METAJUIbl, TAJOTeHbI, HHEPTHHIC Ta3bl). DIEMEHTHI,
KOTOpbI€ 00pa3yroT aM(OTEepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckunt 3akoH. Ilepuoanueckas cucreMa xumuueckux syemeHToB 1. M. Menneneesa.
Kopotkonepruoanas u amuaHonepuoHas ¢popmsl [leproandeckoil CUCTEMbI XUMUYECKUX JIEMEHTOB
. U. Menneneesa. Ilepuoast u rpynnbel. OuU3nN4eCKUd CMBICIT IMOPSIKOBOIO HOMEpPA, HOMEPOB
MepUO/Ia U TPYIIIIbI SJIEMEHTA.

Crpoenne aromoB. CocTtaB atoMHbIX saep. M3orombl. DnekTpoHbl. CTpoeHUE 3IEKTPOHHBIX
00os0uek aToMoB TiepBbiX 20 xumudeckux 3nemMeHToB [lepuonuueckoit cucremsl J1. 1. Menneneena.
XapakTepucTKa XMUMHYECKOIO dJIEMEHTA IO ero mnonoxxenuto B Ilepmommueckon cucreme JI. U.
Menneneesa.

3aKOHOMEpPHOCTU H3MEHEHHS paJuyca aTOMOB XUMHUYECKHX D3JIEMEHTOB, METAIUIMYECKUX H



HEMETAJUIMYECKUX CBOMCTB IO TPYyNIaM U MEPUOaaAM.

3nauenue Ilepmonnueckoro 3akoHa u [lepuoanueckoil CUCTEMBl XUMHYECKHX 3JIEMEHTOB JUIS
pa3BuTHUA Hayku U npakTuku. [. 1. MenaeneeB — yu€HbI U rpak1aHUH.

Xumuueckas cBs3b. KoBasieHTHas (MOJsipHAsi M HEMOJISIPHAs) CBA3b. DIEKTPOOTPUIIATEIHHOCTD
XUMUYECKHUX 3JIEMEHTOB. MIOHHAas CBS3b.

Crenenp okucieHus. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporeccel OKHCIIeHUus |
BOCCTAHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue 00pa3loB BEUIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHIA ITUHKA C
pacTBOpaMM KUCJIOT U IIEJIOYEH, TPOBEACHUE OMBITOB, WIUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUHN (TOPEHHE, PEAKIIMH PA3JIOKECHHUSI, COSTUHEHUS ).

Meswcnpeomemmnuwie ceasu

Peanuzanust MeXNpeIMETHBIX CBSI3€M MPU U3YUYEHUH XMMHH B 8 KJlacce OCYIIECTBISIETCS Yyepes
UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TOHSTHM, TaK U TOHSATHH, SBISIONUXCS
CUCTEMHBIMU JIJIs1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOIO 1IUKJIA.

OO1Me ecTeCTBEHHO--HAYYHbIE MOHSATHUS: HAY4YHBIM (DaKkT, rumoresa, TeOpus, 3aKOH, aHaJu3,
CUHTE3, KJIaccuUKaIlus, MepuoIuIHOCTh, HAOIIOCHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPEHUE,
MOJEb, SIBJICHUE.

dusnka: Marepus, aToM, DBJIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIWUI, H30TOMbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsij, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE
BEILECTBA, Ta3, GU3NUECKUE BEIUYHUHBI, €IMHUIIBI U3MEPEHUS, KOCMOC, TUTAHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpabl, TOPHBIC MOPOJBI, MOJE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKasi peaKIus

[lepnognueckuit 3axoH. Ilepnonnueckas cucrema xumudeckux sineMeHToB 1. M. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEPUOAOB, Kanus, KajdblUHUs M HX COECAMHEHUNW B COOTBETCTBHUM C IIOJOKEHHUEM DJIIEMEHTOB B



[leprognyeckor cucTeME U CTPOCHUEM X aTOMOB.

CrpoeHue BemecTBa: BHABl XHMHYECKOW CBS3U. THIBI KPUCTAUIMYECKHX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKHA U BUAA XUMUYECKON CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEUIECTB. XUMUYECKHUE CBOMCTBA BEILIECTB,
OTHOCSIIIIUXCSI K Pa3JIMYHBIM KJJacCaM HEOPraHMYECKUX COCIUHEHHI, TE€HETUYeCKas CBs3b
HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKMX pEeakUMil MO pa3IMyHbIM NOpH3HAaKaMm (MO YUCIYy M COCTaBY
Y4aCTBYIOUIMX B PEaKLMU BELIECTB, MO TEIUIOBOMY 3(PPEKTy, M0 U3MEHEHHIO CTENEHEN OKUCIIECHUS
XUMHUYECKUX 3JIEMEHTOB, IO 0OPAaTUMOCTH, MO YYAaCTHIO KaTajau3aTopa). JK30- U dHJIOTEPMUUYECKHUE
peaKuun, TEPMOXUMUYECKUE YPABHEHNS.

[lonsiTue o ckopoctn xumuyeckod peakuuu. [loHsiTHe 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHAYECKUX peakiusax. [IoOHSITHE O TOMOTEHHBIX M IeTepOTeHHBIX peakuusx. IlonsaTtne o karanuse.
[IoHsATHE O XMMHUUYECKOM paBHOBECUU. PAKTOPBI, BIMSAIOIIME HA CKOPOCTh XMMHUYECKOW PEAKLIHMHU U
IIOJIO’KEHUE XUMHUYECKOIO PaBHOBECHS.

OKHCIIUTETbHO-BOCCTAHOBUTEIIbHBIE ~ PEaKLUMUM,  DJIEKTPOHHBIM  OajlaHC  OKHUCIHUTEIbHO-
BOCCTAHOBUTENBHOM peakuuu. COCTaBICHHE YPABHEHUW OKHCIMTEIBbHO--BOCCTAHOBUTEIBHBIX
peakuuil ¢ UCTIOIb30BAaHUEM METO/1a JJIEKTPOHHOT'O OajaHca.

Teopusi SIEKTPOIUTUYECKOW AUCCOIMALMU. OJIEKTPOIUTHI W HEDIEKTPOJUThl. KaTHoHBI,
aHUOHBI. MeXaHU3M JIHCCOLMALMU BEIIECTB C PA3JIMYHBIMU BUJAMHM XMUMHUYECKOW CBs3U. CTereHb
nucconuanu. CuibHbIE U cIadble AIEKTPOIUTHI.

Peakiuu MOHHOTO OOMeEHa. YCNOBUSI MPOTEKAHMS] pEakUUid HMOHHOTO OOMEHa, MOJIHBIE WU
COKpalI€HHbIE HOHHBIE ypaBHEHHs peakiui. CBOWCTBAa KHCIOT, OCHOBAaHUHW W COJEH B CBETE
MIPEICTABICHUN 00 AIEKTPOTUTHIECKON Aucconuannu. KadecTBeHHbIE peakiiuu Ha UOHBI. [loHsITHE O
TUIPOJIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEIISIMU KPUCTAIMYECKUX PEIETOK HEOPIraHUYECKUX BEIIECTB — METAJUIOB
U HeMmeTayioB (Tpadura ©W anmasza), CIOXKHBIX BEMIECTB (XJIOpHIAa HATpPUsA), HCCIEAOBAHUE
3aBHCHMOCTH CKOPOCTH XMMHUYECKON PEaKkiuu OT BO3JAEHCTBUS pPa3iIHYHBbIX (PAKTOPOB, UCCIEIOBAHNE
AIEKTPONPOBOJIHOCTA PACTBOPOB BEIIECTB, MpOIECCa AUCCOLUMALMM KHUCIOT, IIEJI0YEe U cojen



(BO3MO>XHO MCIOJIb30BAaHUE BUJIEO MATEPHUATIOB), IPOBEACHUE ONBITOB, WILTIOCTPUPYIOIIMX NPU3HAKH
MIPOTEKaHUS pPeaKIuii HOHHOTO oOMeHa (00pa3oBaHME OCajiKa, BBIJICICHHUE Ta3a, 00pa3oBaHUE BOJIbI),
OTBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue,
peaklMy Pa3NOKEHUsl, COCAUHEHMS), pacllO3HABAaHUE HEOPraHWYECKUX BEUIECTB C IOMOIIBIO
KAUuEeCTBEHHBIX PEAKLIHUI HA HOHBI, PEIICHUE DKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmmast xapakTepucTHkKa rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XApaKTEPHBIE CTEIECHU
okucieHus. CtpoeHue u (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XUMHUYECKHE
CBOMCTBAa Ha MpuUMepe XJopa (B3aMMOJECHCTBUE C METANIAMH, HEMETAJUIAMH, IIEJIOYaMH).
XnopoBonopoa. CoiiiHass KHUCIOTAa, XMMHYECKHME CBOWCTBA, NOJydyeHHE, NpUMEHeHue. JlenicTBue
XJOpa W XJOPOBOAOpPOJA HA OpPraHM3M 4YeJoBeKa. BakHeWlune XJIOpuAbl M UX HAXO0XKICHHE B
IIPUPOJIE.

O6mast xapaktepuctuka d37eMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3MYECKHE CBOMCTBA IMPOCTHIX BELIECTB —
KHCIJIOpOJa U cepbl. AJJIOTPONHbIE MOAU(PUKALIMKM KUCIOPOIa U CepPbl. XMMUYECKHUE CBOWMCTBA CEpPHI.
CepoBonopoJ, CTpoeHHe, PU3NYECKre U XUMUYeckue cBoicTBa. OKCHIIBI Cephbl KaK MPEICTaBUTENN
KUCIIOTHBIX OKcuaoB. CepHas Kuciora, (U3MYECKHEe U XUMHUYECKHE CBOMCTBa (OOIIME Kak
MPEACTaBUTENS Kilacca KHUCIOT M crenuduueckue). XUMHUUYECKHE PEaKIMH, JIeKallue B OCHOBE
MPOMBIIIUICHHOTO CIOco0a MOJydeHus cepHoil KucnoTel. [Ipumenenue cepHoit kuciaotbl. Conwm
CEpPHOM KHUCJIOTHI, KAYECTBEHHAsl peakius Ha cynbpar-uoH. HaxoxeHue cepbl U €€ COeIUHEHUN B
npupoze. XUMHUUECKOE 3arps3HEHUE OKPYKaroUeh cpelibl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JTOXKIM,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mrast xapaktepucThka 53JeMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOEHHUST aTOMOB, XapaKTEpHbIE
CTETICHH OKHCJIEHUs. A30T, paclpoCTpaHeHHWE B TMpUpoje, (Pu3nueckue W XUMHUYECKHE CBOMCTBA.
Kpyrosopot azora B mpupoae. AMMHUaK, ero (uU3MYECKUE U XUMUUYECKHE CBOMCTBA, IMOJYyYCHHUE MU
npumeHeHue. Conau aMMOHUS, WX (PU3MYECKUE W XUMHUYECKHUE CBOWMCTBa, MpuMeHeHue. KadecTBeHHas
peakiusi Ha MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MOJIydeHHe, (PU3NYECKHe W XUMHUYECKHE CBOMCTBA
(oOmme Kak mpeacTaBUTENsT Kiacca KHUCIOT W cruernududeckue). lcnonb3oBaHue HUTPATOB U COJICH
aMMOHHUSI B KaueCTBE MMHEPAJbHBIX YyAOOpeHHi. XHMHUYECKOe 3arps3HeHUE OKPYKaIoIIed Cpeabl



COCTUHEHUSIMH a30Ta (KHUCIOTHBIE JIOKIW, 3arpsi3HEHHE BO3/AyXa, MOuYBbl U BomoémoB). docdop,
ayuoTpornHbie Mogudukauu docdopa, husudeckne u xummudeckue cpoiictBa. Oxcun docdopa (V) u
dochopHas kucinora, GpuU3MUECKUe U XUMHUYECKHE CBOMCTBa, moiyudeHue. Mcnonb3oBanue ocdaToB B
KaueCTBE MUHEPAJIbHBIX yI00PEHU.

Oo6mast xapaktepuctuka 37eMeHTOB |VA-rpynmel. OcCoOOEHHOCTH CTpOEHHUSI aTOMOB,
XapaKTEPHbIE CTENEHU OKHUCIEHUS. YTIEpOJ, AaUIOTPONHbIE MOIM(DHUKALUHU, PACIPOCTPAHEHHE B
npupoae, Qpuanyeckue U XUMUYecKue cBoMcTBa. AncopOuusa. KpyroBopor yriiepona B mpupoe.
Oxkcunpl yriaepoja, ux (U3MUECKHME U XUMUYECKHUE CBOWMCTBA, JCHCTBUE HA >KUBBIE OPraHU3MBI,
HOJy4YeHHEe W TPUMEHEHHE. DKOJIOTHYECKHEe MNpoOieMbl, CBs3aHHbIE ¢ okcuiaoM yriaepona (I1V),
TUII0TE3a TJI00ATIBHOTO MOTETUICHHSI KIIMMaTa, MAPHUKOBBINA 3 PEeKT. YTOIbHAs KHCIIOTa U €€ COJIH, UX
(¢u3NUecKue W XUMUYECKHE CBOICTBA, MOJy4YEeHHWE W TNpuMeHeHHue. KadecTBeHHass peakius Ha
kapOoHaT-uoHbl. Vcnonp3oBaHue kapOOHATOB B OBITY, MEAMIIMHE, IMPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHavanbHBIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHMSIX yriepoja (MeTaH,
3TaH, OSTWIEH, AaleTWIEeH, J3TaHOJ, TJULUEPUH, YKCycHass Kuciota). [IpupoaHble HCTOYHUKH
yIJI€BOAOPOAOB (YroJib, IPUPOAHBIA Ta3, HEPTH), MPOAYKTHI UX MepepadbOoTKU (OEH3MH), UX POJb B
ObITYy M TPOMBINUICHHOCTH. [loHSTHE O OMOJOTMYECKH BaXXKHBIX BEIIECTBAX: >KUpaX, OeJKax,
yIJeBoJaX — M WX POJU B JKU3HU YeJoBeKa. MarepuaibHOE EIMHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCTMHECHUM.

KpeMuuii, ero ¢puznueckre U1 XMMUYECKUE CBOMCTBA, MOMy4YeHUEe U npumeHenue. CoequHeHus
KpeMHus B mpupojge. OOume npencraBieHus o0 oxkcuae kpemHus (1V) m xkpemMHUEBON Kuciore.
Cunukarpl, WX WCIOJIB30BaHWE B OBITY, B TPOMBIIUICHHOCTH. BakHeWIne CTpOUTEIbHBIC
MaTepualbl: KepaMuKa, CTEKJIOo, IIeMeHT, OeToH, keine300eToH. IIpobGimeMbr OGe3omacHOTO
WCIIOJIb30BAHUS CTPOUTEIBHBIX MaTEPUAJIOB B OBCEIHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslloB HEOPraHMYECKUX BEUIECTB, CBOMCTB COJSHOM KHUCIOTHI, MPOBEACHHE
KaueCTBEHHBIX PEaKIMH Ha XJOPUI-MOHbI M HAOIIOJACHHE MPHU3HAKOB HUX TPOTEKAHMs, OIBITHI,
oTpaxkamomue (U3nueckue M XUMUYECKHE CBOICTBA TaJOT€HOB M MX COEAMHEHHH (BO3MOXHO
UCIIOJIb30BAaHUE BHUJEOMATEpUANIOB), O3HAKOMIIEHHE C oOpa3liaMH XJIOPUAOB (TaJIOr€HHUIOB),



O3HaKOMJIEHME C oOpa3iaMd ceppl M €€ COCAMHEHUSMH (BO3MOXHO  MCIOJIb30BAHUE
BUJICOMATEPHAIIOB),  HAOJIOJCHUE  TMporiecca  OOyIIMBaHUS ~ caxapa  MOJ  JICHCTBHEM
KOHIIEHTPUPOBAHHONW CEPHOM KHUCJIOTHI, M3YyYCHUE XHUMUYECKHX CBOMCTB pa30aBICHHON CEpHOM
KHUCIIOTBI, TPOBEICHUE KAueCTBEHHOW peakluu Ha Cylb(aT-uoH W HaAONIOJEHHE TMpU3HAKA €&
NpOTEeKaHUs, O3HAKOMJICHHE C (U3UYECKUMU CBOMCTBaMH a3oTa, ¢ochopa U HX COCAMHEHHIM
(BO3MOXKHO HCIIONB30BaHUE BUACOMATEPHUANIOB), 0Opa3llaMu a30THBIX U (POCHOPHBIX YTO0OpPEHHIA,
MoJyuyeHue, coOupaHue, pacrlo3HaBaHUE W U3y4YCHUE CBOMCTB aMMHaKa, MPOBEJACHUE KaYeCTBEHHBIX
peakiuii Ha MIOH aMMOHUS U PocdaT-UOH U U3yUEHHE MPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI ¢ MeJbl0 (BO3MOXKHO HCIIOJIH30BAHHE BHIEOMATEPHAIIOB),
M3YUCHHE MOJIeNie KPUCTAUIMYECKUX pEemETOK anMasza, rpaduta, ¢yiuiepeHa, 03HAKOMIIEHUE C
MPOIIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM VYINIEM U YCTPOMCTBOM
MpPOTUBOTa3a, IMOJy4YeHUE, COOMpaHHWE, PAcClO3HABAaHUE M H3YUCHHE CBOMCTB YIJIEKHCIIOrO Tasa,
MPOBEICHNE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT W CUJIMKAT-HOHBI W H3y4YEHUE MPU3HAKOB HX
MPOTEKAHUs, O3HAKOMJIEHHE C IPOAYKLUHMEHM  CUIMKATHOM  IPOMBINUIEHHOCTH, PELICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4 10 TeMe « BaKHEHIIne HEMETAaJIbl U UX COCAUHECHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO01mmast XxapakTepucTUKa XUMHYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUHU WX TOJIOKCHUS B
[Teproanyeckoit cucreme xumuueckux seMeHToB JI. 1. MenaeneeBa u ctpoeHus atomoB. CTpoeHue
METaJIOB. Merammmueckass  CBA3b M METAUIMYECKAs  KPUCTAUIMYECKas  peleTka.
DJIEKTPOXUMHUYECKUHN PAJl HANIPSHKEHUN MeTalioB. OU3NYEeCKe U XMMUYECKHUE CBOKMCTBA METAJLIOB.
OO6mue crocoObl moTyueHust MeTasuioB. [loHsTHE 0 KOPPO3UHU METAJIIIOB, OCHOBHBIE CIIOCOOBI 3aIIIUThI
ux oT koppo3uu. CruiaBel (CTanb, YyTyH, JIOPATIOMUHUNA, OpOH3a) U WX NPUMEHEHUE B OBITY U
MTPOMBIIIJIEHHOCTH.

[Ilemounble MeTauIbl: TOJOXKEHUE B llepuoauueckoin cucreMe XUMHYECKUX diiemMeHToB /[l U.
MenpeneeBa, CTpPOEHHE UX ATOMOB, HaXOXJECHUE B mpupojie. PU3nYecKkue U XMMHUYECKUE CBOMCTBA
(Ha mpumepe HaTpusi U Kanus). OKCUIbl U TUAPOKCUIBI HATpus U Kanus. [IpuMeHeHue menouHbIx
METAJIOB U UX COEAUHECHUMN.

[[{emoyHO3eMENBbHBIE METAUIBI MATHWM WM KaJbLMW: moJIokeHue B llepmommueckon cucreme
xumuueckux diiemeHtoB J[. WM. MenneneeBa, CTpo€HHE HMX aTOMOB, HAaxXO0XICHHUE B IIPUPOLE.



du3nYecKrne U XUMUYECKHE CBOMCTBA MarHus 1 KaJblus. BaxkHele coeTuHEHUs Kanblius (OKCH/I,
TUAPOKCHT, coJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHCHUS.

Amomunuid: mnojoxenne B Ilepuogmueckoil cucremMe XUMUYECKHUX dyemeHtoB J[. M.
MenpeneeBa, CTpOCHUE aroMa, HaxoxkJaeHHWe B mpupoje. dusznueckne M XUMUYECKHUE CBOMCTBA
aTrOMUHUS. AM(POTEpHBIC CBOMCTBA OKCHJIA M THJIPOKCH 1A aTFOMUHUSI.

Kenezo: monoxenue B Ilepuonnueckoin cucreme xumuueckux aneMeHToB J[. M. MeHnneneesa,
CTPOEHHUE aTOMa, HaXOXJCHUE B mpuponae. PU3nuecKkne U XUMUYECKHE CBOMCTBA kene3a. OKCUIbI,
ruapokcusl u conu xkenesa (I1) u xenesa (1), ux cocra, cBoicTBA U MOTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpasllaMyd METa/JIOB M CIUIABOB, UX (PU3WYECKUMHU CBOMCTBAMH, U3YUCHUE
pe3yJIbTATOB KOPPO3UM METAIIOB (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH
B3aMMO/ICHCTBUS OKCUJA KAl U HATPUsI C BOJOU (BO3MOXKHO MCIOJIb30BAHUE BUICOMATEPHUAIIOB),
HCCJICIOBAHUE CBOMCTB JKECTKOM BOJBI, MpOIIECCa TOPEHMS XKejie3a B KHUCIOpojae (BO3MOXKHO
HCIOJIb30BaHHE BHUACOMATEPUAIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PpEAKIMN Ha HWOHBI:
MarHusi, Kajablis, aTtoMuHus, nuHka, xxenesza (1) u xenesa (l11), menu (11), nHabnroneHue u onucanue
MPOIIECCOB OKpAIIMBAaHUS TJIAMEHU MOHAMM HATpHsl, Kajdus W KaJblUs (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCJICAOBaHNE aM(OTEPHBIX CBOMCTB THUIPOKCHIA ATIOMHHHUS W THIPOKCH]IA
IIUHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1a4 10 TeMe «BaxxHeuie MeTauibl U X COCTMHEHUS.

XuMHS M OKPYKAKOLIAs cpeaa

BemecrBa u Marepuanbl B TOBCEAHEBHOM >KM3HM YEJIOBEKAa. be30MacHOe HCIOIb30BAHUE
BEILIECTB U XMMUYECKUX peakiuii B ObITy. [lepBas moMoIs mpu XMMUYECKUX 0XKOTaX U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpy:Karolled cpenbl (mpeaenbHass TOMyCTUMas KOHLEHTpalMs
BemecTB, ganee — [1JIK). Poib xuMum B pelieHUN SKOJOTHUESCKUX TTPOOJIEM.

Xumuyeckuui IKCnepumenm:

H3y4eHHEe 00pa3loB MaTEpHaAIOB (CTEKJIIO, CIUIABbI METAJIOB, MOJUMEPHbBIC MaTEpUAIbI).

Mesricnpeomemnuwle céasu

Peanuzanusi MeXXNpeIMETHBIX CBSI3€M MPU U3YUYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS yepes
WCIIOJIb30BAaHUE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX TIOHSATHH, TaK W TIOHATHHA, SIBISIONIUXCS
CHUCTEMHBIMHU JIJISI OT/ACJIBHBIX TPEAMETOB €CTECTBEHHO--HAYYHOTO IIMKJIA.



OO1ue ecTecTBEHHO-HAYYHbIE TOHATHSA: HAay4HbIN (akT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIM3,
CHHTE3, KJIacCU(pUKAIUs, TIEPUOTUIHOCTh, HAOIIOIEHUE, SIKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHNE,
MO/IEIIb, SIBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOJIOTUS, MaTEPUAIIbI.

dusuka: Marepus, aroM, OJEKTPOH, TPOTOH, HEUTPOH, WOH, HYKIUA, HU30TOIHI,
PallMOaKTUBHOCTb, MOJIEKYJIa, AJIEKTPHUUECKUH 3apsii, TPOBOIHUKH, MOIYIPOBOIHUKH, AUIICKTPUKH,
(OTO37EMEHT, BEIECTBO, TeNo, OObEM, arperaTHoe COCTOSHHUE BeEIleCTBa, a3, pacTBOD,
PacTBOPUMOCTD, KPUCTAJUIMYECKAsI PEIIETKA, CIIIaBhl, (PM3MYECKUE BEIMYUHBI, €AMHUIIBI U3MEPEHUS,
KOCMHYECKOE IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bl, CONHIIE.

buonorust: ¢orocunres, awixanue, Ouochepa, HSKOCUCTEMA, MHUHEpaJIbHbIE YyIOOpEHMUS,
MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATETILHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpochepa, MUHEpanbl, TOPHbIE MOPOJbI, MOJE3HBIE MCKOIMAEMBbIE,
TOTLIIMBO, BOJTHBIE PECYPCHI.

Paznen 3
Y4eOHO - TeMaTHUYecKOe IIaHupoBaHue 1o xumuu 8 kiaacc OB3 (3IIP) ®I'OC

HanmenoBan
Ne Koppekunon | XapakTepHcTHKa OCHOBHBIX BUJOB
ve pazaena m | MuHHUMYM coJepKaHUs YpoKa Buael konTpOIsS
/n HbIE 337241 JESTEIbHOCTH 00YYarOIIUXCs
TEMBI ypOKa
[lepBoHavasbHbIE XUMHUECKUE TOHTHS (204)
1 Mpeaver | Beoambiii uuctpykrax no OT u TB. Ipeamer | Koppekuuss | 3HaloT noHsTHS «XMMHSD, | ®poHTanbHEIH onpoc




xuMud. Ponp | u3ydeHus: Xxumuu. 3Ha4€HUE XUMUU B )KU3HU BHHMaHHS, «BEIIECTBOY, KIIPOCTOE BEILIECTBOY,
XUMHH B MPUPOBI U YETTOBEKA. KOPPEKIIUS «CIJI0KHOE BEILIECTBOY; MTpaBuia
KU3HU sMolMoHanb | noBeAenust u Thb mpu pabote B
YEeJIOBEKaA. SHATH: NOHATAA XHMH, BEIECTEO, aTOM, HO-BOJICBOI KaOMHETEC XUMHH. Y MCIOT
MOIIEKYI1a, IIPOCTOE BEWIECTBO, CII0KHOE BEWECTBO, | depst IIPHBOIHTH IPHMCEPEI (PH3HUCCKHX
CBOMCTBA BEIICCTE. TEJI, XUM. BEIIECTB, UX (PU3HUCCKUE
YMeTh: paznuvaTh NOHATHS TEJIO, BEMIECTRBO, CBOMCTBA.
MPOCTOE BEIIECTBO, ONMKMCHIBATH CBOMCTBA BEIIECTB. OpraHu30BBIBAIOT ACATEILHOCTD,
Jlabopamopuas paboma Nel «3naxkomcmeo ¢ YMEIOT paboTath ¢ y4eOHUKOM;
1abopamopHol ROCyool u 000pYOOBAHUEM). IPOU3BOJIAT [OMCK HH(OPMALUH,
IUTAHUPYIOT y4eOHOe
COTPYAHUYECTBO; BJIAJICIOT PEUbIO;
OTBETCTBEHHO OTHOCATCS K
00y4EeHHI0; OCO3HAIOT IICHHOCTh
6e30macHOro 0opasza JKU3HU.
Mertobt MeTtoabl U3yUYeHHs] XUMUH: HaOII0eHHE, Koppekuus XapakTepu3yrT OCHOBHBIE METOJ @pOHTANBHBIN OIIPOC
W3Y4YEeHHUS SKCIEPUMEHT, MOoJieupoBanue. Monenu BHUMAaHUS; bl U3YYEHUS €CTECTBEHHOHAYYHBIX
XUMUH. MaTepuaibHbIC U 3HAKOBHIE WU CUMBOJIbHBIC. KOPPEKIIHS JACITATIITAH.
sMoumoHanb | [TpuBoasT mpumepst
HO-BOJIEBOM MaTepuaIbHbIX HJIA 3HAKOBBIX
cepsr; MOJIeJIE!, UCTIONIb3YEMBIX Ha
KOpPEKLIHS ypokax (pu3uku, OMOIOTHH,
MBITTUTCHUS reorpagum.
Cobuparor 00beMHBIE 1
IapOCTEP>KHEBBIE MOJIENU
HEKOTOPBIX MOJICKYIIL.
Arperatasie | ["a3bl, KUAKOCTH, TBEpbIC BellecTBA. B3anumubie Koppekums PaznuuaroT Tpu arperaTHbIX OpOoHTaNBHBIN OMPOC
COCTOSIHHSI | TIEPEXOBI MEXIY arperaTHBIMUA COCTOSTHUSIMU BHUMAaHU, COCTOSTHHSI BEIIECTBA. XUMUYECKUI TUKTAHT.
BELIECTB. BEIIECTB: BO3TOHKA U JIeCYOIMMAIs BEIIECTB, KOPPEKIIHs VYcraHnaBauBarOT B3aUMOCBS3H
KOHJECHCALMS U UCIApEHHE, KPUCTAIIU3alUs U SMOLIMOHAIb | MEXIY HUMH Ha OCHOBE B3aUMHBIX
IJIaBJICHHE. HO-BOJIEBOM MEPEXO/I0B.

Jlabopamopnas paboma Ne2 «lIposepxa npubopos

cepsr,

NnmocTpupyroT 3TU Nepexo/sl




0/151 NOIYYEeHUs 2A308 HA 2ePMEMUUHOCIIb Y. KOppEeKLIUs IpUMEpaMHu.
[IpaBuna OT u Tb. MBILIJICHUS; HabmromaroT XuMudecKuii
KOPPEKLIMS 9KCIIEPUMEHT U J€JIaI0T BBIBOBI HA
peun OCHOBE HaOJIIOICHHMIA.
[IpaBuna Tb | IIpaBuia TexHUKH 0€30MAaCHOCTH IpH padoTe B Koppexkuus PabotaroT ¢ 1abopatopHbIM [pakTukym.
npu pabote B | xumMuyeckoi laboparopun. [Ipuemsl oOpaiienns ¢ | BHUMaHHUS; 000py10BaHUEM U
naboparopun | 1abopaTopHbIM 000pyI0BaHNEM. HekoTopbie BUABI | KOPPEKIUs HarpeBaTeJIbHBIMU TPHUOOpaMu B
. pador. SMOLMOHAIb | COOTBETCTBUHU ¢ npaBuiamu Th.
Ilpakmuueck | OOHapy>XeHHUE MPOAYKTOB TOpeHUs mapaduHa u HO-BOJICBOM BeimonHAOT npocreitimme Hdomawnui
a A padoma | BIUSHHE BO3]lyXa HA TOPEHUE CBEYH. chepsl; MaHMITYJIALUH € J1a00paTOPHBIM IKCHEPUMEHM
Nel. KOPPEKLIMS 000py1I0BaHUEM, ILITATUBOM, (Ilpakmuueck an
MBIIIICHHS CIIUPTOBKOM. pao.Ne2)
Hab6mronenue 3a ropsimeii cBe4oii.
duznyeckue BJICHUS IPU TOPEHUN CBEUU.
Ouznueckue | Gusnyeckue spiaeHus. Yuctele BemecTsa u cmecu. | Koppeknus Paznuuatot pusndeckue u OpOHTAIIBHBIN OIIPOC.
ABJICHUSA B | [ OMOTeHHBIE U reTepOoreHHble cMecH. ['a30BbIe, BHUMAaHUS; XUMHUYECKHE SIBIICHUS, YUCTHIE
XUMHUHU. XKUAKuUe, TBepable cMecu. CriocoOwl pa3eneHus KOPPEKIHs BELIECTBAa U CMECH.
CraproBasi | cMecel: IeperoHKa Wil JUCTHILIALMS. sMmonMoHanb | KnaccuduuupyroT cmecH.
KOHTpOJbHAs | OWIBTPOBAaHKE, BBITAPUBAHNE, KPUCTAILIN3ALMS, HO-BOJIEBOU [IpuBOasAT IpUMEPHI CMECeH ¢
pabora (10 | neiicTBue MarHuTOM, XpoMaTorpagus. chepsl; pa3HBIM arperaTHbIM COCTOSIHUEM
MUHYT) [IpumeHneHue 3Tux crocodoB B OBITY. KOPPEKLM KOMITOHEHTOB.
[TpOMBIIIIIEHHOCTH, J1a00PaTOPUH. MBILUIEHUS; | Y CTaHaBIMBAIOT IPUYMHHO-
Jlabopamopuas paboma Ne3 « O3naxomneHue ¢ KOpPEKLIHS CJIEZICTBEHHBIE CBA3U MEXKITY
MuHepanamu, 0opasyiouwumMy cpanumy, peun (bu3NYeCKUMHU CBONCTBAMU U
Ned. «llpucomoenenue cmecu cepul u dcene3a u METOJaMH Pa3JIeICHUS CMECEH.
pazoenenue ee npu NOMOWU MASHUMA».
Ipasuna OT u Th.
Ilpaxmuueck | Nnctpykrax no npasuwiaMm OT u Th. Koppexkuus PaGorator c o0opynoBanuem u [IpakTukym
a s paboma | AHanu3 MOYBBHI. BHUMAaHUI; HarpeBaTeIbHBIMH TPUOOpaMu
No3 (ananoe KOpPEKLIHS coryiacHo npasuiam 1o Th.
pabomol SMOLMOHAIb | BBINOJIHAIOT IpocTenme




«Cnocooubl HO-BOJICBOM JEHCTBHS C KOJIOOH, BOPOHKOIA,
pasoenenu chepsl; CIMPTOBKOH, (PUIBTPOM,
A cmeceii») KOppEeKLUs ¢bapdopoBoii yanieykoii.
MBILUICHUS Habmronaror 3a cBoiicTBaMy
BELIECTB U ABJICHUSMHU, UX
COIIPOBOKJAIOILAMH.
OnuceIBalOT XUMUYECKUI
9KCIEPUMEHT
JlenaroT BBIBOJIBI HA OCHOBE
IIPOBEJECHHOI0 KCIIEPUMEHTA.
7 ATOMHO- XUMUYECKHUE ITIEMEHTBI. ATOMBI U MOJIEKYJIBI. Koppexkuus OOBACHAIOT, YTO TAKOE aToM, @pOHTAIBHBIN OIIPOC.
MOJIEKYJISIpHO | [IpocThie U ca0kKHBIE BeleCcTBa. AJUIOTPONUSA HAK | BHUMAaHUS; MOJIEKYJIa, UOH, XUMUYECKUI
€ YUCHHE. npumepe Kuciaopoa. OCHOBHBIE MTOJIOKEHNE KOPPEKLUS 3JIEMEHT, aJIJIOTPOIIUS
XUMHUYECKHE | aTOMHO-MOJEKYJIIpHOro yueHus. Monsl. Beniectsa | smoumoHans | PasnuuaroT NpocThie U CII0KHBIE
AIIEMEHTHI. | MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS. HO-BOJIEBOM BEIIECTBA, BEILIECTBA
chepsl; MOJIEKYJISIPHOTO U
KOPPEKIHs HEMOJIEKYJISIPHOTO CTPOEHHSI.
MBIIUIEHUS; | YCTaHaBIMBAIOT IPUYMHHO-
KOPPEKIHs CIIEICTBEHHBIE CBSA3H MEXKIY
peun COCTaBOM MOJIEKYJI ¥ CBOMCTBaMHU
AJUIOTPOITHBIX MOU(DUKAITUN
KHCJIOPOAaA.
8-9 3HaKu 3Haku(CUMBOJIbI) XUMUYECKHUX JIEMEHTOB. CosepiieHeT | Ha3pIBarOT M 3aMUCHIBAI0 3HAKH OpoHTaIBHBIN OMPOC
xuMuueckux | MHdopmaius, KoTopyro HECYT UX Ha3BaHMUA. BOBaHHE XMM.2JIEMEHTOB. XapaKTepU3yOT
aneMeHTOB. | [lepuonnyeckas cucremMa Xum. DJIEMEHTOB KpaTKoBpeMe | MH(OpMaIHio, KOTOPYIO HECYT 3TH
Ilepu J.M.Menneneesa. [lepuons! u rpynnsl. [ 1aBHass 1 | HHOTO 3HAKH.
oauyeckass | moboyHas noAarpynnsl. OTHOCUTENbHAs aTOMHAas 3aroMuHaHus | ONUCHIBAIOT CTPYKTYPY
cucreMa Macca. u NePUOINYECKOM TaOIHIIBI.
XUMHYECKUX OTIEPaTUBHOT
DIIEMEHTOB 0
AN .Menaen BOCIIPOU3BE/T
eeBa. eHUs

o0pazoB




IIaMsAaTHu

10- | Xumuueckue | Xumuueckue Gpopmyisl. MHIEKCH 1 Cosepmierer | OTOOpaXaroT COCTaB BEIIECTBA C DpOoHTAIBHBINA ONPOC
11 dbopmynbl. | ko3 dunreHTsl. OTHOCUTENIBHAS MOJICKYJIIpHAs BOBaHHUE MOMOIIbI0 XUMHYECKHX (hopMyIL.
Macca. MaccoBasi 107151 XAMHYECKOT0 3JIEeMEHTa B KpaTtkoBpeme | PaznuuaroT MHIEKCH U
MOJIEKYJIE. HHOT'O k03 uunentsr. Haxoasar
3alIOMUHAHUS | OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO
U Maccy ¥ MacCOBYIO JOJIIO JIEMEHTa
OIEPATHBHOT | B COEMHEHHH.
0
BOCIPOM3BE]]
CHUS
o0pa3oB
HaMsATH
12- | BanentHocts | BanentHocTs. CTpYKTYpHBIC (DOPMYJIBL. Koppekuus OOBACHAIOT, YTO TaKOE @poHTaNbHBIN OIpocC.
13 XUMHYECKHUE DJIEMEHTHI C TIOCTOSTHHON U BHUMAaHUS, BaJICHTHOCTb. [TpoBepounas padora.
MIEPEMEHHON BaJIEHTHOCTHIO. BriBO popmyn o KOpPPEKLIHS [ToHnMaroT oTpakeHue nopsaka
BajleHTHOCTH. OnpeesieHne BaJIeHTHOCTH 110 SMOIMOHATb | COEMHEHUS aTOMOB B MOJIEKYJIaX.
¢dopmyie BeiectBa. CocTaBieHHE Ha3BaHUM HO-BOJIEBOU YMeroT cocTaBisTh GOPMYJIbI
BEIIECTB, COCTOSIIIIUX U3 JIBYX JIEMEHTOB. 3aKOH chepsr; COEZIMHEHUI! 110 BaJICHTHOCTHU U
MTOCTOSTHCTBA COCTaBa BEIECTB. KOpPPEKIIHUs OTIPENIeNATh BAJICHTHOCTD
MBIIIICHUS; | BJIEMEHTa 1o GopMyIie.
KOpPEKIUs
peun
14 | Xumuueckne | XUMHUECKUE PeaKIMU. PeareHThl U MPOayKThI Koppexkuus XapakTepu3yrT XUMUYECKYIO @pOHTAIBHBIN OIPOC.
ypaBHeHUs. | peakuuu. [Ipu3Haku XMMHUYECKUX peaKIuii. BHUMaHUS, PEaKIMIO U €€ YYaCTHUKOB
[Mpu3naku u | Y CIIOBUS MPOTEKAHUS M TIPEKPALCHUS PEaKITUii. KOpPPEKIIs (peareHTHI ¥ IPOAYKTHI).
yCIIOBUS Peakiiuu roperns. DK30TepMUYECKUE U SMOIMOHATG | ONKMCHIBAIOT MPU3HAKHU U yCIIOBHUS
NPOTEKaHHS | SHAOTEPMHUYECKUE PEAKITHH. HO-BOJICBOM | TEUCHHS XMM.PEAKIIHHA.
XUMU4ecKux | Jlabopamopuas paboma Ne5. « Bzaumooeticmeue chepsr; Paznuuaror s5K30TepMUUECKUE U
peakiuii. X710pU008 U U0OUOO08 KANUs C pACMBOPOM HUMPAma | KOPPEKIHs SHIOTEPMHUYECKUE PEAKIIHH.
cepebpay. MbllieHus; | HabGnromaroT u onuchIBaroT
Nob6. «llonyuenue euopoxkcuda meou u e2o KOpPEKLIHS XUMHYECKUM SKCIEPUMEHT.
83auMooelicmaue ¢ CepHOU KUCIOMOUY. peuu




Ne7. «Bzaumooeticmsue pacmeopa coobvl ¢ CONAHOU

KUCI0mouy.
Ilpasuna OT u TFh.

15- 3akoH 3aKOH COXpaHEHHUsI MacChl BEMIECTB. XUMUYECKHE ®opmupoBan | DopMyIUPYIOT 3aKOH coXpaHeHUsT | OpOHTAIBHBIMH.
16 | coxpanenust | ypaBHeHus. COCTaBlI€HHUE YPAaBHEHUN XUMUYECKUX | U€ macchl BeniecTB. COCTaBISIOT Ha
Macchl peaxuwmii. Madopmarus, KOTOpyro HECyT MIPOCTPAHCTB | €ro OCHOBE YPaBHEHUS
BEIIIECTB. XUMHYECKHUE YPaBHEHUSI. €HHBIX XMM.peaklui. DKCIIEpUMEHTAIbHO
Xumnueckue | Jlabopamopnas paboma NeS. «Ilposepka 3akona IPEACTaBIEH | MMOATBEPIK/IAI0T 3aKOH COXPaHEHUs
YpaBHEHHSL. | COXPAHEeHUsi MACChbl eulecma Ha npueme uit o MAacchl BEIIECTB.
g3aumooeticmeue weioyu U KUCI0moly. npeaMerax u
Ne9. «Ilposepka 3aKona coxpaneHuss maccul SIBIICHUSIX
gewecme Ha npueme 83aumooeticmeaue weiodu u OKpY>Karolie
conu oscenesa (I11)». 171
IIpasuna OT u Th. JEHCTBUTEIH
HOCTH.
17- Turer Knaccudukanus xumuueckux peakiuii o uuciny u | Koppexuus KnaccupunupyroT peakiuu no @OpoHTATBHBIH.
18 | xmMuYeckux | cocTaBy XMM.peareHTOB. Peakinu coennHeHws, BHUMaHWUS, MIPU3HAKY YMCIIa U COCTaBa
peaxiuii pasioxeHus, 3aMenienus, oomena. Karamms. KOpPPEKIIUs MPOAYKTOB U PEAareHTOB.
Karanusaropsi. SMOIMOHATb | XapaKTepU3yIoT poJib
Jlabopamopuas paboma Nel(. «Paznoxcenue HO-BOJIEBOM KaTaJIu3aTopa B IPOTEKAaHUHU
nepoKcUoa 6000po0a 8 NPUCYMCMEUU OKCUOA chepsl; PEAKIIMHI.
mapeanya (IV)» KOPPEKIIHS HaGmronarot v onuceiBaroT
Nell. «3amewenue dcenezom meou 6 pacmeope MBIIIJICHUS XUMHUYECKHH IKCTIEPUMEHT.
MEOHO020 KYnopocay.
Ilpasuna OT u Th.
19 | Iloropenme | TectupoBanue. Pemenue 3a1a4 v yrnpaxHEHH 110 Pa3Butne PaboraroT HaJ1 TOBTOpEHUEM @pOHTAIBHBIN U
1 000011IeHNE | TeMe. NIPEACTaBIEH | MPOIIEHHOTO MaTepuara. WH/IMBU/Ty JIbHBIH.
PO ICHHOTO Uil 0 CBOMX | BBIMONHSIOT MHAWBHIyabHBIE
marepuana. BO3MOXKHOCTS | 3aJJaHHS U KOJUIEKTUBHBIC.
[ToaroroBka X, YMEHUI BrimonHstoT HEOOIBIIOM
K aJICKBaTHO 000011aroIIe-IPOBEPOYHBIN TECT
KOHTPOJIbHOM OLICHUBATH (mpoBepka B Ki1acce).
pabore. ceOsl.




20 | Konmponsna Koppexkius BBITIONHSAIOT KOHTPOJIBHYIO PazHoypoBHeBas
A paboma no MBIIUIEHUS, | paboTy. KOHTpOJIbHast paboTa
meme CaMOOLICHKH (UTOTOBBIM
"Hauanvnule KOHTPOJIb)
nonamus u
3aKOHbl
xumuu'"'
Bakueiiiie npecTaBuTe M HEOpraHueckux Bemiects. KomndecTBeHHbIC OTHOIICHUS B XuMuH. (18 1)

21 | Bosayxuero | CocraB Bo3ayxa. [IpenacraBienue o MaccoBoit gosne | @opmupoBan | XapaKTepH3yHOT MaCCOBYIO JOJIFO OpoHTANBHBIN OIPOC.
COCTaB. KOMITOHEHTa Ta30BOM CMecH (BO3yXa). ue KOMIIOHEHTa PUPOAHOMN ra30Boi
. . IIPOCTPAHCTE cMmecu. OnUCBHIBAIOT 00bEMHBIH
Pacuer maccoBoii 7071 KOMIIOHEHTA Ta30BOM CMECH | eHHBIX COCTAB BO3IYIIHOMN CMECH.
1 Ha00OpOT. PEJICTaBIICH
J71780)
IpeaMerax u
SIBJICHUAX
OKpy:Karole i
JIEUCTBUTETTh
HOCTH.
22 Kucnopon Kucnopon. O3on. [lonyuenue kucnopona. Koppekuus XapakTepusyroT 030H, KaK OpOoHTaAIBHBIN OMPOC
Cobupanue u pacrio3HaBaHUE KUCIOPO/a. BHUMAaHHS; aJUIATPOIIHYIO MOAU(HKALIHIO
XHUMHUYECKHE CBOWCTBA KHCIOPOJA: KOppEKLU KHcyopozia. OmHchBatoT
B3aMMOJICICTBHE C METAJUIAMH, HEMETAIJIaMHU, SMOLIMOHANb (bnsfmecme 1 XUMHHCCKHC
CIIO)KHBIMU BEIIECTBAMHU. HO-BOJIEBOM CBOJCTBa KHCnIOpoa. Ero
C(l)epBI' MOJIYyYCHHUE U IPUMCHCHHUCE.
[Tpumenenune kuciaopoaa. KpyroBopot kuciaopoja B KOppeK,LII/ISI VYcraHaBIMBarOT NPUYUHHO-
MpUPOJE. peun CJIEICTBEHHBIE CBA3U MEXLY
(u3.cBOMCTBAMH KMCIIOPOJIA U
crioco0aMu ero coOMpaHusl.
23 | Tlonyuenwme. | Ilomydenwue, coOupanue U pacrio3HaBaHUE Kopexknus PaboTatot ¢ mabopaTopHbIM [TpakTukym
CoOupanue u
IPUMEHEHHE
KHCJIOPO/a.
Ilpakmuueck

a




A padoma | KUCIOPOJA. SMOLMOHANb o0opynoBaHuEM,
Nod HO-BOJICBOM HarpeBaTeJIbHBIMU IpUOOpamMu ¢
cepsl, yuerom npasui Th u OT.
KOPPEKIIHS Habmronatot 3a cBoiicTBamMu
MBIIIICHUS BEUIECTB U ONMCHIBAIOT UX.
CocTaBisitOT OTYET O MPOJETaHHOK
pabore.
24 Oxcuipl Oxcuapl. Ob6pazoBaHue Ha3BaHUIM OKCHJIaM IO UX Koppexkmus Brigensitor cyiiecTBeHHbIE @poHTaNIBHBIN OITPOC
dopmynam. CocraBiieHue GopMysT OKCHIIOB MO X BHUMAaHUS; IIpU3HAKK OKCHI0B. JlatoT
HaszBaHusIM. [IpencraBuTenu OKCUIOB: BOJA, KOPPEKIIHS HA3BaHMSI OKCUJAM T10 UX
YIJIEKUCTIBIN Ta3, HeraméHas U3BECTb. SMOIMOHaNb | (GopmynaM. COCTaBISIOT GOPMYITBI
HO-BOJICBOU OKCHJIOB IO UX HAa3BAaHUSIM.
Jlabopamopnas paboma Nel2 «Ilomymuenue ceps;
pacmeopa uzeecmro8ol 600bl NPU NPONYCKAHUU '
KOPPEKIIHS
yepes He2o Y2NeKUCTI020 2A3aY.
MBIIIICHUS
IIpasuna OT u Th
25 Bonopon Bonopon B npupoze. Ero ¢puzndeckue u Koppexkuus XapakTepHu3yrT COCTaB MOJIEKYJIBI, @OpoHTATBHBIH
XUMHUYeckue cBoiictBa. Ero nomyuenue n MBIIIUIEHUS, (u3nuecKkre U XUMHUYECKUE
IIPUMEHEHHE. KOPPEKLMS CBOICTBa BOJOPOJIA.
SMOIIMAa0OHAJIb ITpoBoasIT XUMHUUECKHH
Jlabopamopuas paboma Nel3 «Ilonyuenue . P
g . HO-BOJIEBOU HKCIEPUMEHT IO MOJIy4YEHHUIO,
8000p00a peaxyuet MexHcoy YUHKOM U CONAHOL
. chepsl coOMpaHUIO ¥ PaCIIO3HABAHHIO
KUCTIOMOILY.
BOJIOPOJIA.
IIpasuna OT u Tb.

26 | Ilpakxmuueck | Ilomyyenue, coOupaHue v paclioO3HaBaHUE Koppexkus [IpoBoasT paboty ¢ IIpakTukym
a s paboma | BOAOPOAA. BHUMaHUS; 71a00paTOpHBIM 000PYAOBAHHEM I10
Ne§ KOppEeKLUs npasunam OT uTh.

[IpaBuna OT u Th (Ilpuemsl oOparieHus ¢ Pb P
SMOLMOHANb CoOuparoT BOAOPOA MyTeM
HarpeBaTeIbHbBIMU IPUOOPAMU U KUCIOTaMH) .
HO-BOJIEBOU BBITECHEHUS BO3/TyXa.
cdepsr; OnuchIBatOT MPOBEICHHBIH
KOppEKLU AKCIEPUMEHT

MBIIJICHUA




27 Kucnorst Kucnotsl. Ix cocras, Kinaccupukarus. Koppexkuus AHanM3upyr0T COCTaB KUCIIOT. @DpoHTaJIbHBIN
Wupukaropsl. Tabnuna pactBopumocTy. CossiHast U | BHUMaHMS; Pacnio3Haror ux ¢ NOMOILBIO
CEpHasi KUCIIOThI, UX CBOWCTBA U IPUMEHEHHE. KOppEKLUs WH/IUKATOPOB.
SMOLMOHANb XapakTepusyroT NpeACTaBUTENEH
Jlabopamopnas paboma Nel14 « Pacno3nasanue o p p' Y P
HO-BOJIEBOM KHCJIOT: CEPHYIO U COJISIHYIO
KUCIOM UHOUKAMOPAMUY. }
chepsl; KHCJIOTBI.
Ilpasuna OT u TFh. KOppeKUus
MBILIEHUS
28 Comn Counu, ux coctas, Ha3BaHus. PactBopumocts coneit | Koppekuus XapakTepus3yrT COJIM KaK @pOoHTAIBHBII
B BOJIE. BHUMAaHUS; IIPOAYKTHI 3aMEILEHUS BOAOPOJA
. . KOPPEKLIMS aTOMaMH METAJUIOB B COCTABE
Baxkneimue npencTaBuTeNn COJIEH.
SMOLMOHANIb KHCJIOT.
HO-BOJICBOM 3anmuchIBaOT (POPMYJIIBI COJICH 10
chepsl; BaJICHTHOCTH, JAalOT UM Ha3BaHUS.
KOPPEKIHs Hcnonb3yrot Tabnuiy
MBILUIEHUS; pacTBOPUMOCTH AJIs
KOPPEKLUs XapaKTEPUCTUKH CBOWCTB COJIEH.
peun [TpoBoasT pacueTsl o hopmysiam
COJIEH.
29 | KommyectBo | IlocrosinHas ABoraapo. KommuecTBo BemiecTsa. Koppexkus OOBACHSIOT, UTO TaKOE OpOHTATIBHBII
BemiectBa | Monb. Monsipaas macca. KpatHble equHUITBI BHUMaHUSI; KOJIMYECTBO BEIIECTBA,
M3MEpPEHUS KOJINYECTBA BEIIECTBA — MMOJIb, KMOJIb. | KOPPEKLHUS NIOCTOsIHHAs: ABOTapo, MOJIIpHAst
Pacuyersl ¢ ucnonb30BaHNEM MOHATUN «KOJTMYECTBO | MBILUICHUS; Macca.
BELIECTBA», «IIOCTOSIHHAsA ABOTapo», «MOJISIpHAsT | KOPPEKLUs Pemator 3agaun ¢
Macca» peun MCIIOJIb30BaHUEM ITUX IMOHATHI.
30 Momnspubiii | 3akoH ABorapo. MossipHblii 00beM razoo0pasusix | Koppeknus PemraroT pacueTHble 3a1a4u ¢ OpOoHTAIBHBII
o0beM razos | BemiecTB. OTHOCUTENbHAS TUIOTHOCTh T'a30B. BHUMAaHUSI, UCIOJIb30BaHNEM TOHSTUN
KpaTtHble eqMHNLIBI U3MEPEHMSL. KOPpEKLUs MOHSTHH «IIOCTOSIHHAs: ABOTaapo»,
. SMOLMOHANb «MOJISIpHAsi Maccay, «MOJISIPHBIH
Pacuetsl ¢ ucrionb30BaHNEM OHATHN «ITOCTOSIHHAS .
N HO-BOJIEBOU 00BeM», «IIOCTOSTHHAsT ABOTaIpo»,
ABoragpo», «MOJISIpHAs Maccay», «MOJIIPHBIN }
cepsr; «OTHOCHTEJIbHASI INIOTHOCTH
00BbEM», «IIOCTOSTHHAsT ABOTAAPO».
KOPpEKLUs ra3oBy.

MBIIIJICHUSA




31- | Pacuersl no | Pacuetsl ¢ ucrnonb30BaHuEeM MOHITUH «mocTosiHHAs | Koppekuus XapakTepu3yroT KOJIUYECTBEHHYIO @pOHTAIIBHBI.
32 | XuMHYeCKHM | ABOTapO», KMOJISIpHAs Macca, «MOJISPHBIHA BHUMAaHUS; CTOpPOHY XUMHUYecKuX 00bekToB U | [IpoBepounas pabota
YPaBHEHUSIM | 00BEM», KIIOCTOSIHHAST ABOTaIpo». KOppEKLUs IIPOLIECCOB.
SMOLMOHANb Pemaror 3agaun ¢
HO-BOJIEBOU MCII0JIb30BaHUEM MTOHITUI
chepsl; «IIOCTOSIHHAsE ABOTazpo»,
KOPPEKLUS «MOJISIpHAsI Macca», «MOJISIPHBIN
MBILIUICHUS 00BbEeM», «ITOCTOSTHHASI ABOTAIPOY.
33 Bopna. I'unpocdepa. Kpyrosopot Boabl B Ipupo/ie. Koppexkrus OOBSCHSIOT, YTO TaKOE @OpoHTaNIbHBIN
OcHoBanus. | dusznyeckue 1 XUMUYECKHUE CBOMCTBA BOJBIL: BHUMAaHUS; «OCHOBaHMUSD, «IIETOUN»,
B3aUMO/ICIICTBUE C OKCUIAMH. KOPPEKLIMS «Ka4eCTBEHHAs peakLusi»,
SMOLMOHANIb «UHIUKATOP».
OcnoBanus. Mx cocTaB, paCTBOPUMOCTB B BOJE. .
9 HO-BOJICBO Knaccuduuupytor ocHoBaHus Ha
W3meHeHne oKpacku MHAUKATOPOB B IIEIOYHOU )
. cepsr; pacTBOPUMBIE U HEPACTBOPUMBIE.
cpene. IIpencraBurenn OCHOBaHMN: THIPOKCH B
KOPPEKIHs OnpenendroT NpuHaAIEKHOCTh
HaTpUsl, KaJIUs U KaJIbLIUS. )
MBILUIEHUS; BELIECTB K OCHOBaHUSIM.
Jlabopamopuas paboma Nel5 «Mzmenenue KOppeKIHU XapakTepu3yIOT CBOMCTBA
OKPACKU UHOUKAMOPOB 8 WEJIOYHOL Cpedey. peun OTJCIBHBIX IIPCACTABUTCIICU
KJiacca.
Ipasuna OT u Th.
34 PactBopsl. | PacTBOpHUTENE M pacTBOPEHHOE BELLIECTBO. Koppexkus OO0BsacH:I0T. UTO Takoe «MaccoBast DpoHTaIBHBIN
MaccoBas | PactBopsl. PactBopenue. [ mapatel. MaccoBas 1oy1s1 | BHUMAHHS, JIOJIs1 PAaCTBOPEHHOIO BELIECTBAY.
JI0JIA pacTBOPEHHOT O BelecTBa. PacueTsl, CBA3aHHBIE C KOppEKLU Y cTaHaBIMBaIOT aHAJIOTHH C
PacTBOPEHHO | MOHSATHEM «MAacCOBast 10Jil pACTBOPEHHOIO SMOLMOHANb 00BEMHOMN JoTIeH.
IO BELIECTBA | BEILECTBAY. HO-BOJIEBOM Pemator 3agaun ¢
cdepsr; WCIIOJIb30BAHUEM TOHSITHS
Jlabopamopnas paboma Nel6. «3nakomemao ¢ Peper;
: KOppEKLU TaKO€ «MaccoBasi 10JIs
npenapamamu WKOJIbHOU AnmeyKuy.
MBILIUIEHUS PacTBOPEHHOT'O BEIIECTBA.
35 | IIpaxmuueck | [IpuroToBieHre pacTBOPOB COJIEH C 3alaHHOM PazBurue Pabotarot ¢ 1a6.00pyJ0BaHUEM U IPaKTUKyM
a s paboma | MacCCOBOM JT0JIEW paCTBOPEHHOI'O BEIIECTBA. IIPEICTaBJICH HarpeBaTeIbHBIMU IpUOOpaMu B
Ne6 HU O CBOMX cooTBeTcTBUM ¢ npaBunamu OT n
[TpaBuna OT u Th (ITpuemsr oOparenus ¢
P (Ip patl BO3MOIKHOCTSI Th.

J1a00paTOPHBIM 000PYTIOBAHUEM )

X, YMEHUU

HaOmronaror 3a cBoiicTBaMu




a/IeKBAaTHO BELIECTB, U SIBJICHUSIMH, KOTOPbIE
OLICHUBATh UX COMPOBOX/IAOT.
ceOsl. CocTaBisIOT OTUYET 1o padoTe.
Koppekuus
MBILIUIEHUSI.
Jomamnuii | BelpaniuBaHue KpUCTaJuIOB COJIEH PazButue Brinmonustor 6e3onacHbie B IIpakTukym
9KCIEPUMEHT IpeACTaBJICH JIOMAIITHUX YCIIOBUAX
Uil 0 CBOMX skcnepuMeHTsl. [IpoBoasT
BO3MOXHOCTS Ha0JII0/IEHUS 32 POCTOM
X, YMEHUU KpHUCTAJIJIOB.
aJICKBaTHO Odopmistor oT4€T 1o pabore.
OLICHUBATh
ceOsl.
36- | OGoOmeHue | PenieHue TecTOBBIX 3aaHuii. Pemenue 3ana4 u Koppekuus PemwaroT TectoBble 3a1aHus, @pOoHTaNIBHBII ONpOC.
37 u YIIpa>KHEHUH 110 NPONICHHON TEME. BHUMAaHU; ynpaxHeHus. Pazoupatot u Brimonnenue Tecra ¢
cUcTeMaTH3a KOPPEKLMS aHAM3UPYIOT PE3yJIbTaThl PA0OTHL. | B3aUMOIPOBEPKOI
WS 3HAHUH IMOIIMOHAIb
10 TEME HO-BOJIEBOU
«Baxueiimue cdepsr;
IIPEJCTaBUTE KOPPEKLMS
m MBIILIUIEHUS;
HEOrpaHUYEeC KOPPEKLMS
KHMX BEIIECTB. peun
Konuuectsen
HbIE
OTHOIIIEHHUS B
XUMHUN.
38 | Konmponvhas| Penienne pa3HOypOBHEBOW KOHTPOJIBHOM padOTHI Koppekums BEITIONHSAIOT KOHTPOJIBHYIO PadOTy KontponbHas padora
paooma Ne2 BHHUMAaHHS; 10 BapHaHTaM.
KOPPEKIHs
SMOLMOHANb
HO-BOJIEBOU

cepsr,




KOPPEKIIHS
MBIIILJICHUS.

OcHOBHbIE KJIACCHI HeOpraHu4veckux coequHeruii (10 1)

39 OKcHUIbl: O00011IeHre 3HaHUI 00 OKCUIAX: UX Koppekuus OOBIACHSIOT 4To Takoe VYcrHblii onpoc.
Kinaccudukan | kiaaccupukaius, cBoicTa. O0mue criocoost BHUMAaHWUS, Hecoleo0paszyromiye " Coobmienus
us u MOJTyYEHUST OKCUJIOB. KOPpEKIIUS coJieo0pa3yroIme OKCHJIBI: 00y4aroIuxcsl.
CBOWCTBA . SMOLIMOHATb | OCHOBHBIE, KHCIIOTHBIE.
Jlabopamopnas pa50may Nel7 «Bzaumoodeticmaue HO-BOJICBO XapaKTepusyior obume CBOMCTRA
OKCUOA KAIbYUSL C BOOOUY. .
cepsr; coNIe00pa3yoIINUX OKCHJIOB.
Nel8 «nomymuenue uzgecmrkooii 600l y. KOppeKuus CocCTaBIIsIIOT ypaBHEHHS PEAKLUH C
MBIITCHUS y4acTHUEM OKCHJIOB
IIpasuna OT u TF.
40 OcnoBanusi. | OcnoBanusa. X knmaccudukanus u cBoiicTBa. Koppekuus CocTaBisioT ypaBHEHUH peakuuil ¢ OpOHTAIILHBIN.
Knaccuduka | B3aumoneiicTBue ¢ KUCIOTaMH, KUCIIOTHBIMU BHUMAHUS; y4acTHEM OCHOBaHUH.
1Us U OKCHJaMU, coJiAMH. Pa3siokeHue npu HarpeBaHUM | KOPPEKIUs [IpoBogsT OMBITBI € y4YacTHEM
CBOWCTBAa. | HEPACTBOPUMBIX OCHOBaHMM. CIIOCOOBI MOJy4YeHUsI | OMOIMOHANL | OCHOBAHUU.
OCHOBAaHUM. HO-BOJIEBOU
chepsl;
J]a60pa3110pjiaﬂ paboma Nel9 «IIpogeodenue KOPPEKIIHs
peaxkyuil Heumpaiu3ayuuy». P —
No20. «Ilonyuenue nepacmeopumozo 0CHO8aHUE U KOppeKIHA
e20 g3aumodelicmeaue ¢ KUCIOMOLLY. peaun
N2 1. «Paznoocenue 2uopoxcuda meou npu
HazpesaHuuy.
Ilpasuna OT u Th
41- Kucnorst: Kucnor ux knaccuduxanus, cBoiicTBa, Ha3BaHUSI. Koppexkuus XapakTepus3yroT XUMHUYECKHE OpOHTAIIBHBII.
42 | kmaccudukar | OONIEe XUMUYIECKHE CBOHCTBA KUCIIOT. BHUMAHUS, cBorictBa KHCIOT. COCTaBISIOT
us u B3aumoneiicTBue ¢ MeTamiamu. KOPPEKIHs YpaBHEHUS pEaKklui C y4yacTHe
CBOICTBa DJIEKTPOXUMHUYECKUH AT HAITPSYKEHHUS] METAJIIOB. SMOLMOHAIb | KUCIOT.
B3anMoaelicTBUS KUCIIOT C OKCUIAMH U HO-BOJIEBOM HaoOmromaror Hu OIHMCHIBAIOT
THIPOKCHAaMU MeTaylioB. BzaumonencTBus ¢ cepsl; peakiuu C y4acTheM KHUCTIOT.




cosisami. [lonyuenue Kucmor. KOPPEKIIHs
. MBIIICHHS,;
Jlabopamopnas paboma No22 « Bzaumooeticmaue KOPDEKITHS ’
KUCIOM C MEMALIAMUY.
peun
No23 « Bzaumooeticmsue KUCIOM C COTSAMUY.
IIpasuna OT u TF.
43- Conu: Conu: ux kiaccuuKamus U CBOKWCTBA. Koppexkuus PaznuyaroT  MOHATHS — «KHUCIIbIE (bpoHTATHHBIN
44 | xnaccuduxary . . BHUMAHHS; COII», «OCHOBHEIC COJI»,
BzaumopeiicTBue coeit ¢ MmeTaaiaMu.
us U . . KOPPEKIIUS «CpEITHUE COJIN.
. B3aumoseiicTBusI MEXKIY pacTBOpaMH COJIEH. .
CBOMCTBa SMOIMOHAIH | XapakTEepU3yIT 00IIHUe CBONCTBA
Jlabopamopuas paboma Ne24 « O3naxkomnenue ¢ HO-BOJICBOH coJeu.
06pa3uamu conely. C(l)epI)I; Ha6JIIOI[aIOT 1 OIIMCBIBAIO pCaKIINn
3 3 KOppEKLIHU C YYacCTHUEM COJIEH.
No25 «Bzaumoodeticmsue pacmeopos coeil Meou ¢ MBITILTEHHS; TpoBozsT OTIBITHI,
HCENESOMY. KOPPEKIHs TIOITBEPIKAAIOIIIHE CBOICTBA
Ne26 «Bzaumooeticmaue conell ¢ CoNsIMuy. pean COJIeH.
IIpasuna OT u TF.
45 | I'enernuecka | ['eHeTHueckue psapl METaNIa U HEMETAJIA. Koppexkrus XapakTepusyroT TIOHSTHE @OpOoHTANBHBIH
s CBSI3b BHHMaHHSI, «TEHETHUYECKHUU PSIy.
['eneTnueckas cBsi3b MEXAY KlaccaMmu
MEXITy . KOPPEKITUS VYcranaBnmmBaroT TEHETHUYECKYIO
HEOPTraHUYECKUX COCTHHECHUI.
OCHOBHBIMH SMOITMOHANG | CBSI3b MEXTY KJIacCaMH
KJIaCCaMH HO-BOJICBOM HEOPTaHUYECKHUX COEIMHEHUH,
HEOpraHuyec chepsr; COCTABJISIIOT YPABHEHUS PEAKLIUM.
KHX KOPPEKIIHs
COCTMHCHUI MBIIILICHHS;
KOPPEKIIHs
peuun
46 | Ipaxmuueck | «PemieHne 3KCIIEPUMEHTAIBHBIX 3a1au. Koppekuus VYmerot oOparmarbest c MPAKTUKYM
a s paboma BHUMAaHUS, nabopaTOpHBIM  000pYIOBaHUEM
p Nuctpykrax o OT u Th (IlpaBuna obparmienus ¢ ’ parop pYA
Ne7 KOppEeKLUs COIJIaCHO  IMPABWIAM  TEXHUKH

KHUCJIO0TaMHU, ICJI0UaMU, HArpCBaTCIbHBIMU




npubopamu) OMOIMOHAT | OE30MacHOCTH
HO-BOJIEBOU
cdepsr;
KOPPEKIIHs
MBILUICHHS
47 | OO6oOmenue | PemieHue TecTOBBIX 3aaHuil. Pemenue 3a1a4 u Koppekuus Pemarot 3aianust pa3nuyHOro TUMIA bpoHTaTBHBII
51 YIPaKHEHUH 10 TPONJAECHHON TEME. BHUMAaHUS; U YpOBHA. AHAIU3UPYIOT CBOHU
cucremarusa KOppEKLIUs OIITOKH.
U 3HAHUH 3MOIIMOHAIb
10 TeME HO-BOJIEBOM
"OCHOBHBIE cdepsl;
KJIACChI KOppEKLIUs
HEOpraHu4ec MBIIITICHHS
KHX
coequHeHnH"

48 | Konmpoawvhnas| K/p no teme « OCHOBHBIC KJIaCChl HEOpraHWYecKnX | Pa3Butne BrinmonHsoT KoHTpoIbHYIO paboTy | KoHTponbsHas paboTa

padoma Ne3 | coequHeHUI» MIPECTABIEH | IO BApUAHTAM 10 MPONACHHON TeME
Ui O CBOUX
BO3MOXKHOCTS
X, YMEHUU
aJIeKBaTHO
OLICHUBATh
ceOsl.

[epuomnueckuii 3akon u [leproanyeckas cucrema xumudeckux snmementoB JI.M.Menneneesa. Ctpoenue atoma. (8 u)

49 | EcrectBennsl | EcTecTBeHHBIE CEMEMCTBa XUMUYECKUX dlIeMeHTOB: | POPMUPOBAH | OOBACHAIOT IPU3HAKH, ®poHTaTBHBIN OMPOC.
€ CEMENCTBA | IIEJIOYHBIE U IIEJIOYHO3EMENIBHBIE METAILIIBI, ue MO3BOJISIOIINE OOBETUHSITD Pa6ora ¢ TekcTom
XUMHUYECKHUX | TaJOTeHbI, HHEPTHBIE (0JIarOpOTHBIC Ta3bl). ggggg)aHCTB TPYIIITBl XUMUYECKUX DJIEMEHTOB. yueOHHKa.
3NIeMEHTOB. | AM¢oTepHOCTh. KoMIiekcHbIe comu. Tpe/IcTaBeH OOBACHSIOT, YTO TaKOE
Amgoreprioc Jlabopamopnas paboma Ne28 «Ilonyuenue uit 0 aMpOTEPHBIC COCAMHEHIS.

e amgomepHo20 OCHOBAHUE U UCCE008AHUE €20 npeaMeTax 1
$ SIBIICHUSAX
ceoticme. OKPYKALOLLE
71

JNEUCTBUTEID




Ipasuna OT u Th. HOCTH.
50 Otkpeitue | OtkpbiTue MenaeneeBbiM [lepuoguueckoro 3akona | Koppekuus PaznuuaroT ecTecTBEHHYIO U OpOHTAIILHBIN
MenneneeBbl | u cocrabiieHue llepuonnueckoil cuctemMsl BHUMAaHUSI; HCKYCCTBEHHYIO KJIACCH(PUKALIUIO.
M XUMHYECKHUX 3JIEMEHTOB. KOPPEKIIHS
ITepuonnuec 3MOLIMOHAIIb
KOT'0 3aKOHa HO-BOJICBOU
cdepsl;
KOPPEKIIHS
MBILUICHUS;
KOPPEKIIHS
peuu
o1 OcHoBHBIE | ATOMBI KaK ()OpMa CyIIECTBOBAHHS Koppexkrus OOBSCHSIOT, YTO TAKOE KIIPOTOHY, @OpoHTaNIbHBIN
CBEICHHUSI O | XUM.3JIeMeHTOB. OCHOBHBIE CBEICHUS O CTPOCHUU | BHUMAaHWS, CHEUTPOH», «IIIEKTPOHY,
CTpoeHUu | atoma. Jloka3zaTenbCcTBa CI0KHOCTU CTPOCHUS KOPPEKIHs «XUMHUYECKHI 2IIEMEHTY,
aToMma. aroma. OnbiTel Pezepdopa. Inanerapuas Mofenb | SMOLMOHAIL | «MACCOBOE YUCIION.
cTpoeHus aroma. CoctaB aTOMHBIX SJIED. HO-BOJIEBOM OnuceIBalOT CTPOCHHUE siIpa aTOMa
cepsr; ucnone3ys [1CXD.
KOPPEKIHs
MBIIIIJICHUS;
KOPPEKIHs
peun
52 Crpoenne | Mukpomup. DnekTpoHsl. CTpoeHue 3neKkTpoHHbIX | Koppekius OOBACHSIOT, YTO TaKOE OpOoHTATBHBII
AJIEKTPOHHBIX | YpOBHEW aToMOB XuM.3JieMeHTOB Ne 1 — 20 [ICXD. | BHHMaHUS; 3JIEKTPOHHBIN ciior. U
YpOBHEN KOPpEKLU SHEPreTUYECKUN YPOBEHD.
ATOMOB [TonsTHE O 3aBEPIIEHHOM JIEKTPOHHOM YPOBHE. SMOIHOHATE | COCTABIISIOT CXEMbI
XUM.JIEMEHT HO-BOJIEBOM | pacrnpeesieHus dJIEKTPOHOB 10
oBNe 1 -20 cdepsr; SHEPreTUYECKUM YPOBHSIM.
KOppEKLU
MBIIIUIEHUS;
KOppEKLU
peun
53 | Ilepuommuec | MzoTombl. U3nUYECKHil CMBICT CUMBOJIHKH. Koppexkus PackpbIBatoT (pu3NUYECKUN CMBICT (GpOHTAIBbHBIN
kuii 3akoH | CoBpemenHas ¢popmynupoBka [lepuoanueckoro BHUMAaHU4, MOPSIKOBOTO HOMEpa




J.M.Menpnen | 3akonHa. MI3MeHEHUs CBOMCTB 3JIEMEHTOB B KOppEeKLUs XUM.JIEMEHTA, HOMEpa epUoa u
eeBa U HepuoJiax u rpynmnax SMOLMOHATb | HOMEpA I'PYIIIbI.
CTPOCHHUE HO-BOJIEBOM
aToMma. chepsr;
KOppEKLUs
MBIIIIJICHUS;
KOPPEKLUS
peun
54- | Xapaxtepuct | XapaKTepHCTHKA FIE€MEHTAa-METaJlIa U AJIeMEHTa- Koppekuus XapakTepusyroT XUM.3JIEMEHTHI 1 OpOHTAIBHBIN,
55 uKa HeMmeTaa 1o ux nosnoxenuto B [IICXD BHUMaHWUS; — 3 IepUOJIOB MO UX MOJIOKEHUIO B WH/IUBUTy aTbHBII
XUMHUYECKOTO KOPpPEKLHUsA [ICXD.
3JIEMEHTA 110 SMOLIMOHAJIb
ero HO-BOJIEBOM
MI0JI0KEHHIO chepsl;
B KOPPEKIHs
Ilepnonnyec MBIIIIJICHUS;
KOU CHCTEME KOPPEKLUs
peun
56 3HaueHue Coo01enust 00y4aromuxcs 0 )KU3HU, HAYYHOU 1 Koppexmus OrnpeaensroT U UCIOJIb3YIOT CooOmenus. becena
[lepnoauuec | oGmectBeHHOI nestenbHocTH .M. Menneneesa. BHUMAaHUS; OCHOBHBIE UICTOUHUKH MaTepuana
KOI'0 3aKOHa KOPPEKIHs
U MBIIIIJICHUS;
[lepnoguuec KOPPEKLM
KO CUCTEMBI peun
AN .Mennen
eeBa
Xumuyeckasi cBsizb. OKHCIUTETBHO - BOCCTAHOBUTEIbHBbIE peaknuu. (10 yacos)
57 Honnas Wonnas xumnueckas cBsizb. Monsl. O6pa3oBannble | Koppekmus OOBACHSIOT, UYTO TAKOE HOHBI, @poHTANIBHBIN ONpoC
XMMHYecKasl | MeTajslaMu M HeMmeTaiaMu. CxeMbl 00pa30oBaHUs | BHUMaHMS, HMOHHasl CBSI3b. XapaKTepPU3yIOT
CBSI3b MOHHOM CBsI3M OMHApHBIX coenHeHui. FlonHbIe KOppEeKLUs MeXaHU3M 00pa30BaHMs HOHHOM
KPUCTAJUNINYECKUE PELIETKH, UX BIMUSHUE HA SMOLMOHANb | CBsA3U. COCTABIAIOT CXEMbl HOHHOM
CBOICTBA BEILIECTB. HO-BOJIEBOU CBSI3H.

cepsr,




KOPPEKIIHS

MBILLUIEHUS
58 | Koanentnas | KoBasieHTHast XuMu4ecKasi CBsi3b. DiieKTpoHHble 1 | Koppekiust OOBACHSIOT, YTO TaKOE @pOHTAIBHBII
XUMHUYECKasl | CTPYKTYpHbIe popMyIibl. KoBasieHTHas HenoJsipHas | BHUMaHMS; KOBAJICHTHAs CBS3b, BAJICHTHOCTD.
CBSI3b CBs13b. MexaHn3M 00pa30BaHuUs KOBAJICHTHOM KOppEKLHs CocTaBisIOT CXeMBI 00pa30BaHHS
cBsA3U. MOJIEKyJIsSIpHBIE U aTOMHBIE SMOLMOHAIb | KOBAJIEHTHOM CBSA3H.
KPUCTAJJINYECKHE PEIIETKH. HO-BOJIEBOH
chepsr;
KOPPEKLIUS
MBILIEHUS
59 | KoBanentnas | KoBasieHTHAs mosipHAasi XMMUYECKas! CBSI3b. Koppekuus OOBSCHSIOT, YTO TaKOE OpoHTAIIBHBII
NOJISIpHAsE | DJNEKTPOOTPULIATEOTHOCTD. Psy BHUMAaHUS; KOBAJICHTHAs MOJISIPHAs CBA3b,
XMUMHYECKasl | 3JIEKTPOOTPULATENbHOCTH 3JIEMEHTOB. JIUMOJb. KOPPEKLIUS IEKTPOTPULIATENBHOCTD,
CBSI3b CxeMmbl 00pa30BaHUsl KOBAJIEHTHHOM MOJIIPHOM SMOLMOHATb | BO3TOHKA, CyOIMMaLus.
CBSI3U. HO-BOJIEBOM CocTaBnstoT cXxeMbl 00pa30BaHUs
chepsl; KOBaJICHTHOM MOJISIPHOM CBS3H.
KOPPEKIHs
MBILLUIEHUS
60 | Merammyec | Merammnueckas XUMUYECKasl CBA3b Koppexkuus OOBSCHSIOT, YTO TaKOE (bpoHTATBHBII
Kas MeTaJlJIN4YecKasi KpUCTAJUIMUECKasl peIIeTKa. BHUMaHUS, METAJIIINYECKAsl CBSI3b.
xumuyeckas | CBoiiCTBa BELIECTB € 3TUM THUIIOM PEIIETKH. KOPPEKLMS CocTaBnstoT cxeMbl 00pa30BaHUs
CBSI3b Enunas npuposa XMMHUYECKHUX CBSI3EH. MBIIUICHUS; | METAUNINYECKOW CBA3H.
KOppEKLU
peun
61 Crenenp Crenensb okucinenus. CpaBHEHUE CTENEHU Koppekuus OOBSCHSIOT, UTO TAKOE CTETIEHb OpOHTATBHBII
OKHCIIEHHMs | OKHMCIIEHUs U BaJIeHTHOCTHU. [IpaBuna pacuera BHUMAaHUSI, OKHCJIeHUA. BaneHTHOCTS.
CTeTeHel OKUCIIEeHUs 1o (hopMyJie BEIIEeCTBa. KOPPEKLU CocraBnsioT GpopMysbl OMHAPHBIX
MBILLUIEHUS COEIMHEHUH T10 CTETIEHU
okucneHus. OnpenesnstoT CTeNneHb
OKHCIICHHS 110 (opMyJIie BeLeCTBA.
62- | OxucnurensH | OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKLINH. Koppexkus OOBACHSIOT U OTIPENIENSAIOT, YTO @pOoHTAIBHBII
63 0- OmnpeneneHne CTeNeHEW OKUCICHUS IS BHUMaHWI, TaKO€ OKHUCIIUTEND,
BOCCTaHOBUT | 31eMeHTOB. OOpa3yIonx BemecTBa pa3HbIX KOPpEKLHs BOCCTAaHOBHUTEINb, OKUCIICHHE.




CJIILHBIC k1accoB. OKUCINUTENh U BOCCTAHOBUTEIb. MBIIIJICHHS Boccranosnenue.
peaKIuu. [Iporieccrl OKHUCIIEHHE U BOCCTAaHOBJICHHE. CocCTaBIsOT ypaBHEHUS
CocraBnenue | CocraBiieHue YpaBHEHHI OKHCIUTEIbHO- npocreimmx OBP.
YPaBHEHHI | BOCCTAHOBUTEIBHBIX PEAKIIHI.
OBP.
64- O06o00mmenue u cucremaru3anus 3HaHul no Teme "[lepuoandeckuii 3akon u [lepuoanueckas cucTeMa XUMHUYECKHUX AJIEMEHTOB. XMUMHYECKas CBS3b.
65 OBP"
66 KoHnTtpoinbHas padora o teme "lleproanueckuii 3aKoH u [leprogudeckas cucteMa XMMHYECKUX 3JIEMEHTOB. XuMudeckas cBsizb. OBP"
Hrorosoe o6o6menue (2 1)
67- O06o001mieHre 1 cucTeMaTH3alus 3HaHUH 110 MPOUIEHHOMY KypCY.

68 | IlepeBoaHasi KOHTpOIBHAS padboTa 3a Kypc 8 kiacca.

HUTOI': 68 yacos

YYEBHO - TEMATUYECKOE IINTIAHUPOBAHMUE 9 knacc ¢ OB3 (3I1P) 2uaca B Hexeso (68 uacos)

Ne HaumenoBanue MuHuMYyM coepKaHUsA YPOKA Koppekuust BHuMaHusl, XapaKTepuCcTHKA OCHOBHBIX BU0B Buabl koHTpOJIS
pa3aeaa v TeMbl MBIIICHUS, SMOLIMOHAILHO AEATEJIbHOCTH oﬁyqamumxcn
YpPOKa
IMoBTOpEHUE 1 00001IeHIE CBeIeHH 0 Kypcy 8 Kiacca. Xumuueckue peakuuu (5 1)

1 | Knaccudpuxauums Beoownwiii uncmpyxmasic no OT u TP. Koppekuus BHuMaHus, Xapaxmepuszyrom OKCUAbl, TUAPOKCUABI | DpOHTAIBHBIN
HEOPraHUYEeCKUX Bunaphble COCTMHCHMYS. OKcuibl | MBIIIICHUS, PEUU (ocHOBaHMs, aM(OTEepHbIE THIAPOKCHUIBI, | (BBIIOIHEHUE
BEIECTB U MX coeoOpa3ylomue U HecoleoOpasyromye. KHCIIOPOJICOAEPIKAIIME KUCIOTHI) ¥ COJM 10 | 3aJaHui Ha
HOMEHKJIaTypa I'mapokcunel:  ocHoBaHus, aMOTepHbBIE IUIaHy: COCTaB, CIOCOOBI 00pa30BaHUS | IOBTOPEHUE)

THAPOKCUJIBL, KUCJIOPOACOAEpKaIIUe Ha3BaHWH, XapakTepHble CBOMCTBA W
kucnotel. CpeaHue, KHUCIble, OCHOBHBIC, THOJTy9eHHeE.

KOMIUIEKCHBIE COJIH. Knaccuguyupyrom OKCUIBI, THAPOKCHIBI
JleMOHCTpanuu. O3HakomieHHe c (ocHOBaHMs, aM{QOTepHBIE THUAPOKCHIH,
KOJUICKIIMSIMH _METaJUIOB U HEMETAJLIOB. KHCJIOPOACOEPIKAIIE KUCIOThI) U COIH 10




O3HakOMIICHHE C KOJUICKIUSIMU OKCHJIOB,
KHCJIOT U COJIeH

Pa3IUYHBIM PU3HAKAM.

Ymeiom mnonreBepxkaate XapakTEpUCTHKY
OTAENBbHBIX  NPEACTAaBUTENECH  KJIACCOB
HEOPraHWYECKHUX BEIIECTB YPaBHEHUSIMHU
COOTBETCTBYIOIIUX PEAKLIUMN.

Packpuvieaiom reHETUUECKYIO CBA3b

MEXy KI1acCaMH HEOPraHUYECKUX
COCTMHEHUI

2-3

Krnaccndukarms
XUMHUYECKUX PEAKIUH 110
pPa3IUYHBIM OCHOBAHUSIM

O0o0meHne CBEeNeHUH O XUMHYECKHX
peakiusx. Kiaccupukanus XUMUYECKHX
peakiuii Mo pas3auYHbIM OCHOBAaHUSIM: IIO
COCTaBy ¥ 4YHCIy pearupyroummx |
00pa3yroIIUXCcsl BEUIECTB, 10 TEIUIOBOMY
3dekry, Mo arperaTHOMy COCTOSHHIO
pearupyronmx BeMecTB, 0 00paTUMOCTH,
M0 W3MEHEHHWIO CTeNeHell  OKHCIIEHUS
3JIEMEHTOB, 1o WCIIOJIb30BAHUIO
KaTam3aTopa.

JlaGopaTopHbIe ONBITHI. 1.
B3aumopelictBue aMmMuaka u
XJ0poBoIOpoAaa. 2. Peakius
HelTpanm3anuu. 3. Habmronenue
TeroBoro 3ddexra peakipu
HeuTpanm3aruu. 4. BzanmoseicTaue
cepHoii kucnotel ¢ okcuaom meau(1l). 5.
PaznoxxeHune nmepokcuia Boopoia ¢
TTOMOIIIBIO KaTala3bl KapTodes
Hucmpyxmaoic no OT u TH (Ilpasuna
obpawenus ¢ HazpeeameibHbIMU
npubopamu, KUCIOMa u Werouamu).

Koppekuusa BHumanus,
MBIIJICHWA,
3MOLIMOHAJIEHO-BOJIEBOM

cepsr

ObwvsicHs0m MOHATHUS «XUMHYECKAs
peaKuumy, «PeaKiiuy COSAUHEHUS,
«PEeaKIIUU PA3JIOKECHUNY, «PEAKIIUU
oOMeHay, «PEeaKIuy 3aMeIICHU,
«pEaKIMy HEUTPATH3aIN,
«3K30TEPMHUUCCKUE PEAKIIUNY,
«QHAOTEPMHUYCCKHE PCAKITHN,
«OOpaTUMBIE PEaKITUIY, KHEOOPATUMBIC
PeaKIMm», KOKUCITUTEITBHO-
BOCCTAHOBHUTEJILHBIC PEAKIIUNY,
«TOMOTCHHBIE PEaKIIUNY, «ITeTEPOTCHHBIC
PeaKIUmy, «KATATUTHYSCKHE PEAKIUI,
«HEKATAJTUTHYECKUE PEAKIIUNY, KTSTUIOBON
3 (HEeKT XUMHUYECKOM PEaKIHI».
Knaccuguyupyrom xumMudeckue peakiuu
M0 PA3THYHBIM OCHOBAHHUSIM.
Onpedensarom OKUCITATETH U
BOCCTaHOBHUTEJIb, IPOLICCCHI OKMCICHHS 1
BOCCTaHOBJICHUSL.

Habniodaiom v onuceiearom peaxkiuu
MEX]Ty BEIIECTBAMU C IIOMOIIBIO PYCCKOTO
(pOomHOTO) A3bIKA U S3bIKA XUMUH

OPOHTATIEHBIN.
IIposepounast
pabora (7 MuH)
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ITonsiTHe 0 ckopocTH

XHMHUYECKOHN peaKIuu.

Karamms.
Bxoonas
KOHMPObHAA

paboma (na 20 mun).

IlonsTe O CKOpPOCTH XUMHUECKOH peak-
ruu. DakTopbl, BIUAIONINE Ha CKOPOCTH
XUMHUYECKHUX peaKluii: npupoaa
pearupyronmx BeUIecTB, UX KOHIIEHTpaLus,
TEeMIIEpaTypa, oMb COMPUKOCHOBEHHS,
HallMuue Katanusaropa. Karanus.
HemoHncTpanuu. 3aBUCUMOCTh CKOPOCTH
XUMHYECKON  peaknuud OT  MPHUPOIBI
pearupyronmx  BEmIeCTB.  3aBUCHUMOCTH
CKOPOCTH XHMHUYECKOM peakIuu OT KOH-
LIEHTpaLU pearupyrommx BEILIECTB.
3aBUCUMOCTh CKOPOCTH XUMHYECKOH pe-
aKIMi OT IUIOIIaAyd COIPUKOCHOBEHHUSA
pearupyroumumx BEILIECTB («xumsmi
CJIO»). 3aBHCHMOCTH CKOPOCTH XUMHYE-
CKOH peakIuu OT TeMIepaTypbl pearu-
PYIOIIUX BEIIECTB.

JlaGopaTopHble onbIThbI. 6. 3aBUCUMOCTH

CKOPOCTH  XMUMHMYECKOM  peakuuu  OT
MPUPOJIBI  PEarupyrolMx BEIIECTB Ha
mpUMepe  B3aMMOJCWCTBUS  pacTBOPOB

THOCyNb(ara HaTpUs W XJopuga Oapwus,
THOCYNb(aTa HATPHUS U COJISTHOW KUCIIOTHL
7. 3aBHCHMOCTb CKOPOCTH XHMHYECKOM

peaKkuuu OT MPUPOJALI METAIJIOB MPU UX

B3aMMOJEHCTBUH C COJISHOM KHCIOTOH. 8.
3aBHCUMOCTh CKOPOCTH  XUMHYECKOU
peaKiuu  OT TPHUPOALI  KHCIOT TIPH
B3aUMOJEHCTBUM HMX C JKeaesom. 9.

3aBUCUMOCTh ~ CKOpPOCTH  XHMHYECKOU
peaxiuu oT Temmeparypsl. 10.
3aBUCUMOCTh ~ CKOpPOCTH  XHMHYECKOU

peaKkiuu OT KOHIEHTPAIUH PEearnupyroInux
BemectB. 11. 3aBUCHMOCTH  CKOPOCTH
XMUMHYECKOM  peaknud  OT  IUIOMAau
CONPUKOCHOBEHUS PEarnpyouX BEIICCTB.

Koppexkuus Buumanus,
MBIIIJICHHS,
SMOLIMOHAILHO-BOJICBOM
cepbl

Obvsacusiom, 4YTO  TaKoe  «CKOPOCTb
XHMHUYECKON peakiivum.
Apeymenmupyrom BEIOOD SIHUI]

u3Mmepenus Vp.

Yemanasnuearom npUUMHHO-CIIEICTBCHHBIC
CBS3M BJIMSHHS DPAa3IWYHbIX (DAaKTOPOB Ha
CKOPOCTh XUMHUECKUX PEAKITHH.
Habnmodatom W onuceiéarom  peaxiyn
MEXK]y BEIICCTBAMH C ITOMOIIBIO PYCCKOTO
(pomHOTO) S3BIKA U SI3BIKA XUMHH
Ilposoosim  OMBITBI,  MOATBEPIKIAIOIINC
3aBHCHUMOCTD CKOPOCTH XAMHYECKOH
PEeaKIuu OT Pa3IUYHbIX (PaKTOPOB.

OpPOHTAILHBIN
orpoc.
Kontponbnas
pabora (20 muHyT)




12. 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOU
PeaKknuu OT HANWYMA KaTaau3aropa
Hucmpyxmasie no OT u T (Ilpasuna
obpawjenups c HA2pesamenbHbIMU
npubopamu, ¢ KUCIOMAMU U Wel0uamu).

Xumuueckne peakuuu B pacrsopax (10 u)
DNEeKTPOTUTHYECKAs [onsitue 00 anekTpoimTudeckoit | Koppekuus BHUMaHUS, Xapaxmepuzyiom NoHATHSI | DPOHTAIBHBIN
JTUCCOTTAATTHS JTUCCOTTHAITHH. DNEeKTPOJHTHI U | MBIIUICHUS, TAMSTH, PSYH | «AJIEKTPOJIUTHYECKAs JTUCCOTTHAITHSI,

HEDJIEKTPOJUTEL. MEXaHU3M JTUCCOIHAIN «OJIEKTPOJIHTBD), «HEIEKTPOIUTEI.
JJIEKTPOJIUTOB C Pa3IMYHBIM XapaKTepoM Yemanaenusaiom npudnHHO-CIIEICTBEHHBIE
ceu.  CreneHp  AIEKTPOIUTHUECKOM CBSI3U MEXJy TPUPOAON DIIEKTPOIUTA U
mucconnanu.  CuibHBIE H  cialble CTETICHBIO €T0 AMCCOIHAIINY.
IJEKTPOJIHUTHI. Yemanaenusaiom npudnHHO-CIIEICTBEHHBIE
JemMoHcTpanuu. VcrpiTaHue BEmeCcTB U CBSI3M MEXJIy THUIIOM XUMHYECKOH CBS3H B
WX PacTBOPOB Ha 3JIEKTPONPOBOTHOCTH AJIEKTPOJIUTE U MEXaHH3MOM ero
JlaGopaTopHblii onbIT. 13. Jlucconuarus JIMCCOLAALNN
cnabblX  JJIGKTPOJIMTOB  HA  NpUMEpe
YKCYCHOM KUCJIOTBI
Hucmpyxmasie no OT u TE (Ilpasuna
obpawenus ¢ KUCI0mamu).

OcHoBHble TosiokeHuss | OCHOBHBIE TIOJIOKEHHUS TEOPUU Koppekius BHUMaHus, Xapaxmepu3yiom TIOHATHUS «CTETICHb OpoHTANBHBIN

TEOpHUHU ANEKTPOITUTHIECKON JUCCOLMAIMY. | MBILUICHUS, IAMSTH, PEYH | AUCCOLHUALNNY, «CUIIbHBIC JJIEKTPOIUTED,

AIIEKTPOITUTHIECKON Knaccugpukanuss MOHOB M HMX CBOMCTBA. «cnabpble AIEKTPOIUTHD), KKATHOHBD),

muccormaruu (TO/T) Kucnorel, ocHOBaHMS ® CONHM  Kak «aHHUOHBD), KKUCIIOTHD», K\OCHOBAHHSD»,
anekTponuTel. UMXx knmaccudpumkamms «comm». Cocmasnaiom ypaBHEHHS
JCCOLMAITHSL ANEKTPONUTHYECKON AUCCOMALINH KUCIIOT,

JemMoHcTpanmu. 3aBUCUMOCTD

OCHOBAaHHI U COJIEH.




QJICKTPOIIPOBOJAHOCTHU chyCHOﬁ KHUCJIOTHI

Unniocmpupyiom TnipumMepaMu  OCHOBHBIE

oT KOHIICHTPAIHH. JBkenne MIOJIOKEHUSI TEOPUU  DJEKTPOIUTHYECKOU
OKpAllIEHHBIX HOHOB B 3JEKTPUUYECKOM JUCCOLHALIH.
Tose Paznuuatom KOMIIOHEHTHI [TOKA3aTENbCTB
(Te3ucos, apryMeHTOB u (hopmbl
JTIOKA3aTeIILCTBA)
8-9 Xumuueckue cBoiictea | OOmme XuUMHUYECKHE CBOWCTBa KuCIOT: | Koppekius BHUMaHHS, Xapaxmepuzyrom — obume  xummuueckue | OpoHTAIBHBIHA
KHCITOT KaK WU3MEHEHUE OKPACKH WHAWKATOPOB, | MBIIIJICHHS, TAMATH, pe4X | CBOWCTBA KHCIOT C TIO3HLIUNH TEOpPHH | OIpOC.
3JIEKTPOJINTOB B3aMMOJACHCTBHE C METAUIAMH, OKCHIAMHU AJEKTPOIUTHUECKON JUCCOLUALIHH. IIposepounas
U THIPOKCHIAMH METAIOB M  COJSMH. Cocmaensarom MOIEKyJsIpHBIE, TOJHBIE H | padora.
MonekymsipHble ¥ HOHHbIE (TIOJHBIE U COKpAaIIEHHBIE NOHHBIE YPABHEHUS PEAKIUM
COKpAaIll¢HHBIC)  YpaBHEHUS  PEaKIHH. C Y4aCTHEM KHCIOT.
XUMHUYECKUI CMBICIT COKpAILIEHHBIX Apeymenmupyrom BO3MOHOCTb
ypaBHEHUH. Y CIIOBUS NPOTEKaHUSA PEAKIIUI MPOTEKAHUS PEAKIUN C Y4aCTUEM KHUCIIOT
MEXIy OIEKTPOJIMTaMU [0 KOHIA. Psan Ha OCHOBE IIpaBMia bepromne u psga
AKTHBHOCTH METAJUIOB. AKTUBHOCTH METAJUIOB.
JlabopaTopHble onbIThl. 14. 3meHeHue Ilposoosim  OWBITHI,  TOATBEPKIAIOIITHE
OKPACKM MHIMUKATOPOB B KHCIOTHOM cpefie. XUMHYECKAE  CBOWCTBA  KHCIIOT, c
15. Peakuus HeWTpanuzanuu pacTBOpa COOITIO/ICHIEM MpaBUII TEXHHUKHU
mENOYN  pasIWYHBIMH ~ KHCJIOTaMu. 16. 0e30MMacHOCTH.
IMomyuenue ruapoxcuna menu(Ill) u ero Habnodaiom u onucviéaiom peakiyuu ¢
B3aHMO/ICHCTBUE c Pa3IUYHBIMU Y4aCTHEM KHCIOT € IOMOLIBIO PYCCKOTO
kuciaotamu. 17. BzanMmopelncTBue CUIBHBIX (pomHOTO) A3BIKA U SI3bIKA XUMHH
kuciaor ¢ okcumom wmemu(Il). 18—20.
BzaumogeiictBue KHCIOT C MeETaJUIaMu.
21. KauecTBeHHasi peakuusi Ha KapOOHaT-
noH. 22. Ilomydyenne cTymaHSI KPEeMHHEBOMH
kucnotTel. 23. KauecTBeHHas peakuus Ha
XJIOpUJI- MJTH CYJIb(aT-HOHBI.
Hucempyxmasie no OT u Th (Ilpasuna
obpawenuss ¢ KUCIOMAMU U Weio4ami).
10 Xumuyeckue corictBa | O0mue XuMu4yeckue cBOWCTBa Imeinodei: | Koppekuuns BHUMaHMS, Cocmasnsaom MONEKyJIsSpHBIE, TONHBIE U | OPOHTATBHBIN
OCHOBAaHUI Kak B3aMMOJAEHUCTBUE C KHCIOTaMH, OKCHAAMHM | MBILUICHUS, IAMATH, pEUN | COKPALIEHHBIE HOHHBIE YPABHEHUS PEAKIUM | ONpOC

DJICKTPOJIMTOB

HEMETAIUIOB, colisaMu. OOIMe XUMUIESCKHE
CBOICTBA HEpPACTBOPUMBIX  OCHOBAHMIA:
B3aUMOJICHCTBHE c KHCJIOTaMH,

C y4acTHEM OCHOBAaHHIA.
Apeymenmupyrom
NMPOTEKAHUsI  peakluuii ¢

BO3MOKHOCTb
y4acTheM




pasio’keHHe Py HarpeBaHUH.
JlaGopaTopHble onbIThbl. 24. V3MeHeHHe
OKpPAaCK{ MHAMKATOPOB B ILEJIOYHOU Cpene.
25. B3aumogeiicteue menoyen c
YIIEKUCHBIM  Ta3oM. 26. KadecTBeHHas
peakiusi Ha KaTHOH aMMOHus. 27—28.
Ilomyuenue ruapoxcuna menu(ll) m ero
pasoKeHue.

Unempyxkmase no OT u TH (Ilpasuna
obpawenus ¢ KUCTOMAaMU U Welo4amu).

OCHOBaHMI Ha OCHOBE MpaBuiia beprose.
Ilposoosim  OMBITBI,  MOATBEPIKIAFOIINC
XUMUYECKHE  CBOMCTBA  OCHOBaHUM, C
COOJTIOIEHUEM MIPaBUI TEXHUKHA
0€30IMacHOCTH.

Habnwoarom m onuceiearom peaknmum C
Y4acTUEM KHUCJIOT C IOMOIIbI PYCCKOTO
(pomHOTO) S3BIKA U SI3BIKA XUMUH

11 Xumudeckue coricTBa | OOIIMe XMMIYECKHE CBOMCTBA CPETHUX Koppekuusa BHuManus, Xapaxmepuszyiom  obume — xummuueckue | OpoHTAIBHBIHA
COJIEH KaK COJIEH: B3aUMOJIEUCTBHE C KUCIIOTaMU, MBIIIICHUS, TAMATH, PEYX | CBOMCTBA COJIEH C MO3ULMUH TEOpUHU | OMPOC
3NEKTPOJINTOB IeJI04YaMH, COJIIMU M METaJlJIaMH. 3JIEKTPOJIMTHUECKOMN TUCCOLUAIIH.
B3anmMozeiicTBuE KUCIBIX CONEH CO Cocmagnaiom MOJNEKYISApHbIE, IOJIHbIE U
LIEI0YaMU. COKpAILEHHbIC HOHHBIE YPAaBHEHUS PEAKIUN
JlaGopaTopHbIe ONBITHI. 29. C Y4aCTHEM COJICH.
BsaumopeiictBue KapOOHaToB c Apaymenmupyiom BO3MO>KHOCTb
kucinotamu. 30. Ilomyuenue rugpokcuaa MPOTEKaHUs pEeaKIU ¢ yyacTUEM cOJieil Ha
skenesza(lll). 31. BsaumopeiicTBue xenesa c ocHoBe npasuia beprome.
pactBopoM cyibdara meau(1l) Ilpogoosim  OTBITHI,  MOATBEPKIAIOIINE
Hucempyxmaswe no OT u Th (Ilpasuna XUMUYECKHE CBOICTBa COJIEH, c
00pawyeHus ¢ KUCIOmamu U weiodami). COOJTIOIeHHEM TIPaBUI TEXHUKHU
0e3omacHoCTH.
Habniooaiom wm onuceiearom peakiuu C
y4acTHEM COJIEHl C MOMOIIBIO PYCCKOTO
(pomHOTO) A3BIKA U SI3BIKA XMMHH.
12 | IonsTHe 0 THApOIH3E I'maponu3 xak oOmeHHoe B3ammoneiicTBue | Koppekuus BHUMaHMS, Yemanasnusaiom  3aBucuMocTs  Mexny | OpoHTaNBHBIN
couieit coneit ¢ BoAou. I'Mapoau3 COMM CUIIBHOTO | MBIILICHUS, TaMATH, peun COCTaBOM COJIM U  XapakTepoM €€ | ompoc.
OCHOBaHHUS W ciaboil Kucnotel. ['maponns TUIPOJIN3a.
coau ciaboro OCHOBAaHUSI U CHJIBHOM Ananuzupyiom cpeny pacTBopa COIH C
KucnoThl. Bogopoansrit mokaszarens (pH). IIOMOUIBIO UHAUKATOPOB.
JemoncTpanuu. OmpeneneHne xapakrepa Ilpocnozupytom TUN THUApPONIN3Aa COJM Ha
Cpesibl B paCTBOpax coyeu OCHOBe aHayn3a eé GopMyIIbl
13 | IIpakmuueckasa pabdoma| CBOWCTBa KHUCIIOT, OCHOBaHUi, OKcHIOB U | Koppekius BHIMaHuS, THoxazviearom  ymennue oOpamatbest ¢ | IIpakTuxym
Ne] Pemenue COJICH B CBETE TCOPHUH JIEKTPOIUTUICCKON | MBIIIICHISI, 1a00paTOPHBIM 000opyIoBaHHEM
9KCIEPUMEHTANIBHBIX JUCCOLMANN Y TIpE/ICTaBICHUN 00 | SMOIMOHAIBEHO-BOJICBOM 1 HarpeBaTeIbHBIMU npubopamu B




3a1a4 1(0) TEME
«INEKTPOTUTHYECKAS
JUCCOLIAALIASDY

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKLISIX.

Hucmpyxmaoie no OT u TE (Ilpasuna
obpawjenus ¢ KUCIOMAamu U Weio4amu,).

cdepol

COOTBETCTBUHU
0e30macHOCTH.
Habnwoaiom cBOHCTBA IIEKTPOIUTOB.
Habnodatom wm onuceieaiom pPEaKIUH C
y4acTHEM  DJICKTPOJHTOB C  TIOMOIIBIO
€CTECTBEHHOT0 (PYCCKOTO HWJIIH POJHOTO)
S3bIKa U SA3bIKAa XUMUHU.

Dopmynupyrom  BBIBOJIBI MO pe3yJbTaTam
MPOBEIEHHOTO SKCIIEPUMEHTA

C IMpaBUJIaMHU TCXHUKHU

14 O06001menne U cucTeMaTH3aus 3HAHUH 10 TeMe « XUMHUYECKUE PEAKIIH B PACTBOPAX dIIEKTPOIUTOBY
15 Kontpoasnas padora 1 no teme «XuMuYecKHe peakiii B PACTBOPAX YJIEKTPOJIUTOBY
Hemertayuibl 1 ux coequnenus (25 u)
16 | Oo6mas xapakrepuctuka | CTpoeHHEe aTOMOB HeMeTauloB ©  uX | Koppekius BHUMaHUs, Obvscusaom, 4TO TaKOe HEMETAJLITBI. becena
HEMETaJIOB MOJIOKCHUE B TEPUOJUYCCKON CHCTEME. | MBINUICHHS, TAMSATH, peud | Xapakmepusylom XUMHUYECKUE 3IEMEHTHI
Psn ANIEKTPOOTPULIATEIHLHOCTH. — HEMETaJUlbl ¥ CTpoeHHe, (pusndeckue u
Kpucramnnueckre peniéTkd HeMeTaIoB XMUMUYECKHE CBOIMCTBAa MPOCTHIX BEILECTB
— mpocThiXx  BemectB.  Duznyeckue — HEMETaJJIOB.
CBOMCTBa HEMETaJIOB. OOrue Obvscusaom 3aBUCHMOCTh OKUCIIUTEIHHO-
XUMHWYECCKHEC CBOIiCTBa HEMETAJIJIOB: BOCCTaHOBHUTECIIbHBIX CBOMCTB (I/IJII/I
OKHCIIUTENbHBIE U BOCCTAHOBUTEIIbHBIE. npeocKasvlearom CBOWCTBA) — 3JIEMEHTOB-
Jemoncrpauuu. Kosutekuus HeMeTalioB. HEMETAZIOB  OT WX  [OJIOKEHHS B
Mogen  KpHCTAUIMYECKUX  PEHIETOK NEPUOJIMUECKON  CHCTEME  XUMHYECKHX
HEMETAJUIOB: aTOMHBIE M MOJIEKYJISIPHBIE. anemeHToB /. 1. Menneneesa.
O30HaTOp M MNPUHOUIBI €ro  padoTHI. Yemanaenusaiom npudnHHO-CIIEICTBEHHBIE
Topenue MPOCTHIX BEIIECTB — CBSI3M  MEXAYy  CTPOCHUEM aToma,
HEMETAIJIOB: cepbl, Gocdopa, IPeBEeCHOTO XHUMHUYECKOH CBSI3bIO, THIIOM
yriIst KPUCTAUIMYECKOH PpEIETKH HeMeTala |
€ro  COoeOUHEHHMH W (PU3NYECKUMHU
CBOWCTBAMHU JIAHHOTO HEMeTaJla M €ro
COCIMHEHHH.
Joxazvlearom OTHOCUTENBHOCTh TIOHATHH
«METaJUI» U KHEMETAJII».
17 OO6mas xapaktepuctiuka | ['amorensl, crtpoenne wux aromoB U | Koppekuus BHUMaHUS, Xapaxmepuzyrom ctpoeHue, ¢pusndeckue u | OpoHTATLHBIHI
aneMeHTOB VIIA-Tpynmnbl | Monekyn. ®Pusnyeckne W XMMHYECKHE | MBILUICHHS, HAMATH, pEYM | XUMHUYECKHE CBOIiCTBA, IOJIyude€HHE U | ONPOC
— TaJIOreHoB CBOWCTBA TaJIOTEHOB. 3aKOHOMEPHOCTH MIPUMEHEHUE TaJOreHOB B IUIaHE OOILETO,
W3MEHEHHUS  CBOWCTB  TaJOr€HOB B 0CcOOEHHOT0 U €TUHUYHOTO.




3aBUCUMOCTH  OT HUX [IOJIOXKEHUS B
nepuoguyecko cucreme. Haxoxnenue
TajJOreHOB B MPUPOAEC M WX TMONy4YCHHE.
Bbuonornueckoe 3HaueHHWE U TPUMEHEHHUE
TaJIOr€HOB.

JdemoncTpamuu. OOpasikl TajoreHOB —
MPOCTBIX BEIIECTB. B3aumoneiictsue
rajoreHoB ¢ MeTaulaMu. BbITecHeHue
xJopoM OpoMa MM Mojla U3 PaCTBOPOB HX
coneit

Yemanaesnuearom MPUYIUHHO-CIICACTBCHHLIC
CBA3HU MEXIY CTPOCHHUEM aTromMa,
XUMHYECKOU CBA3BIO, THUIIOM
KpHCTaJIJlPI'-ICCKOﬁ peHléTKI/I Yy raJIOr€HOB U
(I)I/I3I/I‘ICCKI/IMI/I 1 XUMHYECKUMH CBOMCTBAMHU
OTHUX BCIICCTB.

18 Coenunenus raoreHoB | ['anorenoBogopoasl u coorBeTcTByomue | Koppekuus BHUMaHuS, Xapaxkmepuzylom ¢ UCHONb30BaHHEM | OpOHTATBHBIN

UM  KUCJIOTBI:  IUIABHKOBAsi, COJISIHAs, | MBIIUICHHS, HAMATH, pEUYH | PYyCCKOro (POTHOTO) sI3bIKa U SI3bIKA XUMHH | OIPOC

OpoMOBOZOpOAHAS, MOJIOBOJIOPOJTHAS. coctaB, (Qu3uYeckHe W  XHMHYECKHUE

I'anorenunpl. KadecTBeHHBIE peaknuu Ha CBOICTBa, TMOJNlydeHHWE U NpPUMEHEHHE

TaJIOT€HA-HOHBI. IIpumenenne COEIMHEHNN TaJIOTEHOB.

COCJIMHEHHH T'aJIOr€HOB. Has3zvieatom coequHEHUs] TaJOr€HOB IO

JemoncTpanusa. Kosurekuys mpUPOTHBIX bopmyse u cocmasnsiiom QOPMYIIBI TIO HX

COEIMHEHHH XJI0pa. Ha3BaHHUIO.

JlaGopaTopHblii onbIT. 32. Yemanasnusarom npuuMHHO-CIIEICTBEHHBIE

Pacnio3sHaBaHMe rajJoreHU1-MOHOB. CBSI3M MEXJIy XUMHUECKOH CBA3BIO M TUTIOM

HUncempyxmaowe no OT u TF (IIpasuna KPUCTAJUIMYECKOUN PEIIETKU B COEUHEHUSIX

00pawyenus ¢ KUCIomamu, HUumpamom rajJjoreHoB  H ¢busnueckumMu |

cepebpay). XUMHUYECKUMHU CBOMCTBAMH 3THX BEIECTB.
IIpo6oosim, Habmooarom W ORUCHLIBAIOM
XUMUYECKUHN 9KCIEPUMEHT o
pacro3HaBaHUIO TJIOTEHUA-UOHOB  C
COOJTIO/IeHHEM MPaBHIT TEXHUKH
0€e30MacHOCTH.
Bvinoansiom pacd€Tel 1O  XUMHUYECKUM
dbopMynaM W ypaBHEHUSIM  peEaKIui,
MPOTEKAIONINX C YYacTHEM COEAMHEHHH
TaJIOTEHOB

19 | IIpakmuueckan paboma | ConsiHas KHCJIOTa KakK cwibHbIN | Koppekuus BHUMaHMS, Ymeiom obpawmatsecs ¢ maboparopubiM | [IpakThkym
Ne2. N3y4yeHue CBOMCTB | 3JEKTPOJUT. THUIIMUHBIE peaKUUM KHUCJIOT, | MbIIUICHMS, 0o0OpyIOBaHMEM U  HarpeBaTeJIbHBIMU
COJITHOM KHMCIIOTBI XapakTepHbIE JJIsI COJISHOW  KMCIJIOTBI: | SMOLIMOHAJIbHO-BOJIEBOM npubopaMu B COOTBETCTBUU C IPaBUIIAMU

B3aHMOJICUCTBHE C McETaljtaMi, OCHOBHbBIMHA

chepsr

TEXHUKH O€30I1aCHOCTH.




1 aM(pOTEPHBIMH OKCHIAMH, OCHOBAHUSIMH
U aM(pOTEpPHBIMU THAPOKCHUIAMH, COJISMHU.
KauecTBeHHas peakiyst Ha XJIOpUA-HOH.
Hucmpyxmaoic no OT u Th (Ilpasuna
00pawyenus ¢ KUCIOMAMU, Wea04amu,
HUMpamom cepebpa,).

Habnwooaiom CcBOWCTBa BIEKTPOIUTOB H
MIPOUCXOJISIIUX C HUMHU SIBJICHUH.
Habnmoodatom w onuceiearom peakiuud ¢
YY4acTHEM JJIEKTPOJIUTOB C  MOMOIIBIO
PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA XUMUH.
Dopmynupyrom BBIBOABI TI0 PE3yJbTaTaM
IIPOBEIEHHOIO DKCIIEPUMEHTA

20

OO0mas xapakTepucTuKa
31eMeHTOB VIA-rpynmbl
—xanbkoreHoB. Cepa

OO0mas xapakrepuctuka 3rmeMeHToB VIA-
rpynnsl. Cepa B Ipupojie U e€ MoJydeHue.
AnnotponHsle MOAUGUKAIMHA CEPbl U X
CBOMCTBa. XMMHUYECKUE CBOMICTBA CEpbl U
€€ IpUMEHEHHE.

JdemoncTpanuu. BzanMmozeiicteue cepsl ¢
MeTajuiamMu. ['opeHne cepbl B KUCI0poie

Koppekuusa BHumanus,
MBIIUICHUSA, TIaMATH, PEUYA

Ymerom oasame 00IIyI0 XapaKTEpUCTUKY
aToMam, MIPOCTHIM BelIeCTBaM u
COEJIMHEHMSIM XaJbKOT€HOB B 3aBHCHMOCTH
OT HX TIOJIOKEHHS B IEPHOAUYECCKOM
cucTeMe.

Xapaxmepu3ytom CTpOEHUE, AJUIOTPOIIUIO,
¢usznueckue W XUMHUYECKHE CBOMCTBA,
HOJy4YEeHUE U IPUMEHEHHE CEPBI.
Yemanasnusarom npudnHHO-CIEICTBEHHBIE
CBSI3U MEXIy CTpOEHHEM aToma,
XUMHYECKOH CBSI3bIO, THIIOM
KPUCTAJUINYECKOM pEemETKH cepbl U €€
(busrueckuMu 17§ XUMHUYECKAMU
CBOWCTBAaMU.
Buinonnsiom  pacuérel
dbopMysiaM W ypaBHEHHSM
MPOTEKAIOLINX C YYaCTUEM CEPBI.
Ilposoosm, wnabmooarom W OnUCHLIBAIOM
XUMHYECKUH JKCIEPUMEHT II0 TOPEHHIO
Cepbl Ha BO3AYXE M B KHCIOPOAE C
co0JIIoIeHNEM MpaBHUI TEXHHUKH
6€30acCHOCTH

10 XUMHUUYCCKUM
peaxkuuit,

IIposepounast
pabora.
OpOHTATIBHBIN
oIIpoc

21

CepoBomopon u
Cynb(UABI

CepoBOJIOPO:  CTPOCHHE  MOIIEKYJIHI,
(u3uueckne W XUMHYECKHE CBOMCTBA,
nosydeHue u 3HadeHue. CepoBojopoaHast
kuciota. Cymbpumpl W WX 3HAYCHHE.
JlroMuHOOPEL.

HMemoncTpannu. Kosekuus cyabhUIHBIX

Koppekuyns BHuManus,
MBIIICHHUS, IAMSTH, pEYU

Xapaxkmepuzytom ~ C  WCIOJB30BaHHEM
pycckoro (poIHOT0) S3bIKA U S3bIKA XHUMUHU
cocraB, (Qu3MYECKHE ©  XUMHUYECKHUEC
CBOICTBa, TIONIydeHWE W TPHUMEHEHHE

COeTMHEHHI CEPbl B CTCIICHU OKHUCIICHUA
2.

OpOHTAIBHBIN
oIpoc




pyn. KauectBeHHas peakius Ha cynbdu-
WOH

Hasvigarom coequHeHus cepsl B CTCICHU
OKHCIIeHUsI —2 110 popmyne u cocmasnsaom
(hopMyJIBI 110 X Ha3BAHUIO.

Cocmagnsaiom MONEKYIApHbIE U HOHHBIC
ypaBHEHHUSl peakiui, XapaKTepHu3yIollue
XHMHUYECKHUE CBOMCTBA COCTUHEHUI CEphl B
CTEIEHU OKUCIICHUS —2.

Onucvisarom MIPOLIECCHI OKHCIJICHUS-
BOCCTAHOBJICHUS, Onpedeisiiom OKUACITUTENb
U BOCCTAaHOBUTEIb U  COCHMABAAIOM
3JICKTPOHHBIN  OajaHC B  peakIusIX ¢
y4acTHEM CEpBhl B CTETIEHU OKUCICHHS —2.
Yemanasnusarom npudrHHO-CIEICTBEHHBIE
CBSI3M MEXKJY XUMHUECKOUN CBSI3bIO M TUIIOM
KPUCTAIDTHYECKON PEMIETKN B COSAMHEHUSIX
cepbl W (U3MYECKUMH W XUMHYECKUMH
CBOMCTBaMHU 3TUX COETUHEHUI

22

Kucnoponnsie
COE/TMHEHUS CePBI

Okcun cepsi(IV), cepHucras KHCTOTA,
cynbpurel. KadyecTBeHHas peakuus Ha
CYIb(UT-NOH.

Oxcun  cepol(VI), cepHas  KucnoTa,
Cynb(aThI. Kpucramoruapartsr.

KauecTBeHHas peakust Ha cyab(aT-HOH.
JleMOHCTpanuu. ObecuBeunBaHue
OKpAIlIeHHBIX TKaHEH W I[BETOB CEPHUCTHIM
ra3oMm.

BzaumopeiictBue KOHLEHTPUPOBAHHOM
CEepHOHN KHCIOTHI ¢ Meapio. OOyrnuBaHue
OpPraHUYECKUX BEIIIECTB

KOHIIEHTPHUPOBAaHHON CEpHON KHCIOTOM.
JladopaTopHblii onbIT. 34. KauecTBeHHbBIE
peaxium Ha Cyab(haT-HOHBI.

Hucempyxmasie no OT u Th (Ilpasuna
obpawenus ¢ Kuciomamu, cOeOUHeHUsMU
bapus).

Koppekuusa BHuManus,
MBILUICHHSL, TAMSITH, Pe4r

3anucvigarom QOpPMYIBI  OKCUJIOB CEpHI,
Ha3bl8arOm WX, ONUCLIGAOM CBOWCTBAa Ha
OCHOBE 3HAHUI O KUCIIOTHBIX OKCHJIAX.

Xapaxkmepu3zylom ¢ WCIOJb30BaHHEM
pyccKoro (poIHOT0) S3bIKA U S3bIKa XHUMUHU

cocrtaB, (Qu3MUECKHE ©  XUMHUYECKHUE
CBOICTBa cepHOH KHCJIOTBI KaK
JJIEKTPOJINTA.

Cocmasnsaom MOJEKYJISIPHbIE W HOHHBIC
YPaBHEHHUS pEaKkLUil, XapaKTepU3yIOIUX
XHMHUYECKHUE CBOMCTBA CEPHOM KUCIIOTHI.
Pacnosnarom cynbpaT-uoHbI.
Xapaxmepuzyioms ¢ HCHOJIb30BaHHEM
pyccKoro (pomHOTro) S3bIKa U A3bIKa XHUMUHU
CBOMCTBAa  KOHILICHTPUPOBAHHON  CEpHOU
KHUCJIOTBI KaK OKUCIIUTEIIA.

Cocmasnsaom ypaBHEHHUS OKHUCIUTEIBHO-
BOCCTAaHOBHUTEIBHBIX PEAKIUA  METOJIOM
9JIEKTPOHHOTO OajaHca.

OpPOHTAIBHBIN
orpoc




Buinonnsiom pacu€rel MO  XUMHAYECKUM

dbopMynaM M ypaBHEHHUSIM  pEaKLui,
NPOTEKAIOIIMX C  y4yacTHEM  CEpHOM
KHCIIOTBHI.

Habnwoaiom u onucvigarom XAMHUYECKUH
JKCIEPUMEHT.

23 | XuMHUyecKue CBOWCTBA CepHast K1CJI0Ta Kak CHIBHBIN 31ekTponuT. | Koppekuus BHUMaHMs, Ymeiom obpamarbcss ¢ naboparopHbiM | [IpakTrkym
CEPHOM KUCIIOTHI. Tunu4Hple peakuuu KUCIIOT, XapaKTepPHbIE | MBIIICHHS, 0o0OpyIOBaHMEM W  HarpeBaTelbHBIMU
Ilpaxkmuueckan padboma | i pa30aBICHHOW CEPHOH  KHCJIOTHL: | AMOIMOHAIHLHO-BOJIIEBOH mpubopaMu B COOTBETCTBHM C IPAaBUIAMHU
Ne3. UzydeHnne cBOICTB B3aUMOJICHCTBUE C METAJJIaMU, OCHOBHBIMH | Cepbl TEXHUKHU 0€30MaCHOCTH.

CEPHOI KUCITOTHI U aM(pOTEPHBIMU OKCHIAMHU, OCHOBAHUSIMH Habniooaiom CBOWCTBAa BICKTPOJIUTOB H
U aM(pOTEPHBIMU THAPOKCHUIAMH, COJISIMHU. MIPOUCXOISAIINX C HUMH SBICHUM.
KauecTBeHnas peakiust Ha Cyab(paT-uoH. Habnodaiom WM onucwiearom peakuud ¢
Unempyxkmaoe no OT u TH (Ilpasuna y4aCTUEM  JJIEKTPOJIUTOB C  IOMOUIBIO
obpawjenus ¢ KUCIOmamu, Wero4amu, €CTECTBEHHOI0 (PyCCKOTO HWJIHM POJHOIO)
coeOuHeHuAMU bapus). SI3bIKA U SA3BIKA XUMUHU.
Dopmynupyrom BBIBOIBI 1O Ppe3ynbTaTaM
ITPOBEIEHHOI0 DKCIIEPUMEHTA

24 | O6was xapakrtepuctuka | OOmas xapakTepucTuka syemMeHToB VA- | Koppekuus BHUMaHMS, Haom oOILIyI0 XapaKTEPUCTHKY aToMaM,
XUMHUYECKUX DJIEMEHTOB | TPYIIBL.  A30T, CTPOGHHE aToMa U | MBIIUICHUS, TaMATH, p€Yl | TIPOCTBIM  BelIecTBaM U coenuHeHusM | [IpoBepounas
VA-rpynisl. A30T MOJIEKYJIbI asora. duznueckue u aneMeHTOB VA-TpyNIbl B 3aBUCHMOCTH OT | paboTa.

XUMHUYECKHE CBOWCTBA M MpPUMEHEHHUE WX IOJIOKEHUS B IEPUOJUYECKON cucTeme. | becena.
azota. A30T B IpHPOJE M €rO Xapaxmepuzyrom C  HCIOJb30BaHHEM
Omosoruueckas poib. pycckoro (poHOTr0) A3bIKa U SI3bIKa XUMHH
HMemoncrpanuu. [uarpamma  «Coctas CTpoeHHE, (U3MUECKHE U XUMHYECKHE

BO3Ayxa». BuaeodparmMeHTsl W Cciadmbl
«IITmapu 6azapeiy.

CBOMCTBA, IOMyYEHUE U IPUMEHEHUE a30Ta.
Haszvisarom coenuuenus azota mo hopmyie
U cocmaensiom GOPMyJIbl IO X HA3BAHUIO.
Yemanaenusarom npuurHHO-CIIECTBEHHBIE
CBS3M  MEXKIY CTPOEGHHEM aToMau
MOJICKYJII)I, BUJIOM XI/IMI/I‘IeCKOI‘/'I CBsI3H,
TUIIOM KPUCTALTMYECKON peléTKU a30Ta U
ero  (U3MYECKUMH W  XUMHUYECKUMU
CBOMCTBaMH.

Buinonnsiom pacy€rel M0  XUMHYECKUM
dopMyTaM W yYpaBHEHHSIM  peakKIui,




IMPOTEKAONIUX C yHJaCTHUCM a30Ta.

25 Awmmuak. Comu aMMOHUST | AMMHAK, CTPOCHHE MOJICKYJIBI u | Koppekius BHEMaHUS, Xapaxmepu3zyrom ¢ HUCHONIb30BaHHEM | OPOHTAIBHBIM
(uznueckue CBOWCTBA. AMMHa4Hasi BOJA, | MBIIUICHUS, TAMSTH, PEUYd | PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUH | OMPOC
HaIIaTBIPHBIA CHIHPT, THIpAT aMMHaKa. COCTaB, CTPOEHUE MOIIEKYIIbI, (hHU3NIECKHE
JloHOpHO-aKIIEeNTOPHBIN MEXaHU3M A XUMHUYECKUE CBOICTBa, MOIY4YEHUE U
o0pa3oBaHHs CBSI3U B KATHOHE aMMOHUSL. MpUMEHEHUE aMMHaKa.

BoccraHoBuTeIbHBIE CBOWCTBA aMMHaKa. Has3svisarom conn aMMouus TI0 hopMyIiaM U

Comu aMMOHHWSI ©W WX TpPHUMEHEHHE. cocmagnams (HOPMYIIBI TI0 UX Ha3BaAHUSIM.

KauectBennast  peakmuss Ha  KaTHOH 3anucwiearom MOIEKYISIpHbIE W HOHHBIC

aMMOHHSL. YPaBHEHUS peakUuil, XapaKTepU3yHOLIMX

Hemounctpanuu. [lomydenue, coonpanue u XUMUYECKHE CBOMCTBA aMMHUAaKa M COJIEH

pacmo3HaBaHue amMMmHuaka. PaznoxeHue aMMOHUSL.

IUXpoMaTa aMMOHHUSL. Cocmagnaiom ypaBHEHUS OKHUCIUTEIBHO-

JlaGopaTopHblii onbIT. 36. KauecTBeHHas BOCCTAHOBUTEINIBHBIX PEAKLUUNA C y4acTHEM

peaxius Ha KaTHOH aMMOHHUSL. aMMHaKa c TTOMOIIIBIO MeToaa

Huempyxkmasxc no OT u Th (Ilpasuna 9JIEKTPOHHOTO OanaHca.

obpawenus c HazpegamenbHbLMU Yemanaenusarom npuauHHO-CIIEICTBEHHEBIE

npubopamu, weiouamu,). CBS3M MEX]Iy BHIOM XWMHYECKOH CBS3H,
TUTIOM  KPUCTAJUIMYECKOW  pEmETKH B
aMMHAKE u COJIAX aMMOHUA u
(1)I/I3I/I'-ICCKI/IMI/I U XMMHYECKUMHU CBOMCTBAMHU
9THX BEIIECTB.
Ilpoeoosim, muabmooarom WM ORUCHLIBAIOM
XUMHAYECKUN JKCIIEPUMEHT o
pacno3HaBaHWIO  WOHOB  aMMOHHS  C
coOuo/ieHe TIPaBUII TEXHHKH
0e301MacHOCTH.
Buinonnarom pacd€rel MO0  XUMHYECKUM
dbopMysaM ®  ypaBHEHHSIM  peEaKIui,
MPOTEKAIONINX C yYaCTHEM aMMHUAKa.

26 IlIpakmuueckan paboma | llonydenne, coOupanue m pacrno3HaBanue | Koppekmus BHUMaHUS, Honyuaiom, cobuparom u  pacnosuaiom | [IpakTukym

Ne 4. Tlonyuenue
aMMHaKa 1 U3y4eHHe ero
CBOWCTB

aMMMaKa. I/IsyquI/Ie pacTBOPpUMOCTH
aMMHaKa B BOAC W XAPAKTCPUCTUKA
OCHOBHBIX CBOMCTB ruapara aMMHaka.
KauecTBennas peaKknusa Ha KaTHOH

aMMOHM

MBIIIJICHU A,
3MOHHOHaﬂLHO-BOH€BOﬁ

chepsr

ammuak. [loxazviearom HagviKu 0OpaueHus.
c 7naOopaTopHeIM  00OpyIOBaHHEM U
HarpeBaTeIbHBIMU npubdopamu B
COOTBETCTBHM C NPaBWIAMH  TEXHHKH
0€e30MacHOCTH.




Habmoodaiom M onucwieaiom XAMUYCCKUMA
9KCIIEPUMEHT €  TOMOIIBI0  PYCCKOTO
(pOIHOTO) SA3bIKA U S3BIKA XUMHH.
Dopmynupyiom BBIBOJABI TI0 pPe3ybTaTaM
MPOBEAEHHOTO SKCIIEPUMEHTA.
Compyounuyarom B Tporecce y4eOHOro
B3aUMOJICHCTBHSI TPH pabOTe B IpyIIax.

27—
28

Kucnoponueie
COCIMHEHMSI a30Ta

Oxcugsl  asora:
KHCJIOTHBIE.
A3oTHCTast KUCIOTa M HUTPUTHI. A30THast
KHUCIIOTa, €€ TIOJyYeHHE M CBOWCTBA.
Hurpartel.

JdemoHcTpanum. B3aumoneiictBue
KOHLICHTPUPOBAaHHON a30THOM KHUCIOTHI C
Menpr0.  l'openne  uyé€pHOro  mopoxa.
PaznoxxeHue HuUTpaTa Kalus U TOpPEHHUE
JIPEBECHOT'0 YrojibKa B HEM.
JlaGopaTtopHbliii onbIT. 37. XumMuueckue
CBOMCTBa a30THOMI KHUCJIOTBI Kak
3JIEKTPOJINTA.

Huempyxkmasc no OT u TE (Ilpasuna
obpawenus ¢ KUCTOMAMU U WeL04amiL).

HecoleoOpasyronme |

Koppekuusa BHumanus,
MBILUICHHSL, IAMSITH, Pe4n

Xapaxmepuzytom ~ C  WCHOJIB30BaHHEM
PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMUHU
cocTaB, (u3MYEeCKHME H  XUMUYECCKHUEC
CBOICTBa, TIONIy4eHWE W TPHUMEHEHHE
OKCHJIOB a30Ta.

Cocmaensaiom MONEKYJSIpHBIE W HOHHBIC
YpaBHEHUSI peakUui, XapakTepU3YIOLINX
XUMHYECKHE CBOWCTBA OKCHJIOB a30Ta.
Yemanasnusarom npuduHHO-CIIEICTBEHHBIE
CBSI3U MEX]y BHJIOM XHUMHYECKOH CBS3M,
TUTIOM  KPUCTAJUIMYECKOW  pEmETKH B
OKCHJIaX a30Ta W WX (QHU3UYECKUMHU W
XUMHYECKUMHU CBOMCTBAMHU.
Xapaxmepuzyiom ¢ WCIOIL30BaHUEM
pyccKoro (poIHOT0) S3bIKA U S3bIKa XHUMUHU
coctaB, (u3MUeCKHe M  XUMHUYECKHUEC
CBONCTBa a30THOMI KHUCJIOTBI Kak
3JIEKTPONINTA U €€ TPUMEHEHHE.
3anucvigarom MOJEKYNSApHBIE W HWOHHEIC
YpaBHEHUsI peaklHid, XapaKTepH3yIolIne
XMUMHAYECKHE CBOMCTBA a30THOW KHCIIOTHI
KaK 3JICKTPOJINTA.

Ilposoosim, Habmooarom W ONUCHIBAIOM
XUMUYECKHH JKCIIEPUMEHT,
XapaKTepU3yIOIUH  CBOWCTBA  a30THOHU

KHCJIOTHI KaK 3JIEKTPOJINTA, C COOJIIOJICHUEM
MIPaBHJI TEXHUKH 0€30MaCHOCTH.
Xapaxmepu3ytom a30THYIO KHCIOTY KaK
OKUCIIUTEb.

OpOHTATIBHBIN
orpoc.
IIposepounast
pabora.




Cocmasnsom ypaBHEHUS OKHCIUTEIBHO-
BOCCTaHOBHUTEJBHBIX peaKIui,
XapaKTepU3YyIOIUX XUMHUYECKHUE CBONCTBA
A30THOW KHUCJIOTBI KaK OKHUCIUTENS, C
IIOMOILBIO0 METO/Ia SIEKTPOHHOTO OanaHca.

Ilposoosam, wmabrooarom W ONUCHIBAIOM

XUMHUYECKHN SKCIIEPUMEHT,
XapaKTepU3yIIIUA  CBOMCTBA  a30THOM
KHCJIOTBl KaK OKHCIHTEINS, C COOIMI0ICHUEM
MIPaBUJI TEXHUKH OE30MIACHOCTH.

29 ®docdop u ero ®ocdop, crpoeHne aroma u amiorponus. | Koppekuus BHUMaHMS, Xapaxmepu3zyiom ¢ ucnosb3oBaHueM | OpoHTaNBHBII
COCIMHEHUS ®Dochumasr. Dochun. Oxcua hocdopa(V) u | MBIIUICHUS, TAMITH, PpEYd | PYCCKOTO (POIHOTO) SI3BIKA U SI3bIKA XUMUH | OTIPOC
dochopnas kucnora. Docdarsl. CTPOCHHE, aUIOTPONHUI0, (U3UYCCKUE WU
Jemoncrpauun. OOpasipl  OPUPOIHBIX XUMHAYECKHE CBOWCTBa, IMONyYCHHE U
coenuHeHnt ¢dochopa. ['openmne docdopa npuMenenue gocdopa.
Ha Bo3ayxe M B kuciopone. Ilomyuenue CaMOCTOATENIBHO ~ ONUCHIBAIOM — CBOMCTBA
oenmoro Qocdopa W UCHBITAHUE €TO okcuma  ¢dochopa(V) Kak  KUCIOTHOTO
CBOIICTB. OKCHJIa U CBOMCTBA (OCHOPHOM KHCIIOTHI.
Jladoparopusiii onbIT. 38. KauecTBeHHas Hnnmocmpupupyrom CBOIICTBa  OKcHZAA
peaxius Ha hocdar-HoH. dochopa(V) wu  dochopHOH  KUCIIOTHI
Huempyxkmaose no Om u TE (Ilpasuna YPABHEHUSMU COOTBETCTBYIOIUX PEAKIIMM.
obpawenus ¢ HUMpamom cepeopa,. Ilpogoodsam, Habnooarom W ORUCHIBAIOM
XUMUYECKUH SKCIIEPUMEHT C COOJII0JICHUEM
MIPaBUJI TEXHUKH 0€30ITaCHOCTH.
Pacnosnarom dhocdar-uoHsl.

30 | OOmias xapakrepuctika | OOmas xapakrepuctuka snieMeHToB [VA- | Koppekius BHUMaHUS, Haom o0myro xapakTepucTuky aromam, | [Ipoepounas
aneMeHToB [VA- TPYMIbL: OCOOCHHOCTH CTPOCHUS aTOMOB, | MBIIUICHHUS, TAMSITH, PEYM | TIPOCTBIM ~ BEIIECTBAM W COEUHEHHsM | padora.
rpynmsl. YTiepoa NPOCTHIX BEIIECTB W COCAWHEHHHA B 31eMeHTOB [VA-Tpymnnsl B 3aBUCUMOCTH OT | OpOHTANBHBIN

3aBHCUMOCTH OT TOJIOXKEHHS 3JEMEHTOB B UX TIOJI0KEHUS B IEPUOJUUECKON CUCTEME. | OTpOC.
MEPUOUYECKON CHUCTEME. Yraepos. Xapaxmepuszyrom C  HCIOJb30BaHHWEM
Kpyroeopor  yrmepoma B mpupoze. pyccKoro (pOIHOTO) SA3bIKA U A3bIKa XUMHH
AnnotponHble  MOAWQUKALMU:  anuMas, CTpOEHHE, AJUIOTPOINUIO, (hU3NYEeCKue H

rpa¢putr. AMophHBIA  yriaepoa:  caxa, XAMHUYECKHE  CBOMCTBa, TMOJNyYCHHE W
JIPEBECHBII YTOJb. AncopOrwst. MpUMEHEHNE aMOP(HOTO YTIIepoa.

XuMuyeckue CBOICTBa yriaepona. Cpasnusaiom CTpOEHUE U CBOIMCTBA anMasa

Kokcoxummaeckoe IIpOn3BOJACTBO M €TI0

u rpadmura.




npoxaykust. KapOumsl.

Jemoncrpanun. Kommekiust «OO0pa3mst
NPUPOJHBIX  COEAUHEHHH  yTIepona».
IToptper H. JI. 3emunckoro. Ilornomenune
AKTUBHPOBAHHBIM YTJIEM PAaCTBOPEHHBIX

Onucwisaiom OKHCIIUTENIBHO-
BOCCTaHOBHUTEJILHBIC CBOMCTBA yIIIepo/Ia.
Ilposoosim, HabmOOArOM WM  ORUCHIBAIOM
XUMHUYECKHUN SKCIIEPUMEHT C COOI0ICHUEM
MIPaBMJI TEXHHUKHU O€30MACHOCTH.

BEIIIECTB WIA  Ta30B. YcTpoicTBo
MIPOTHUBOrasa.
31 Kucnoponueie Oxcup yraepona(ll): crpoenmne monekynsl, | Koppeknus BHUMaHMS, Xapaxmepuzyiom ¢ HCHONb30BaHHEM | DpOHTAIBHBIN
COEIMHEHHs yriepoaa MOJydCHUE u CBOHCTBA. Oxcun | MBIIUICHUS, IAMSTH, PEYH | PYCCKOTO (POIHOTO) SI3bIKA M SI3bIKA XMMHH | ONPOC
yriepona(IV): CTpPOCHHUE MOJICKYJIBI, cocTaB, (u3MYEeCKHME H  XUMUYECCKHUEC
MOJIyYEHUE U CBOMCTBA. YTOJbHAS KUCIOTA. CBOMCTBa, TMOJYyYEHUE U NPUMCHECHHE

Comu yrojapbHON KHCIOTHL: KapOOHATHI H
runpokapOoHaTsl. TexHudecKas 1 MUIeBas
coja.

Jla6opaTopubrii onbIT. 39. [lomydenne u
CBOMCTBA yTrOJIbHOU KUCIOTBHI.
Huempyxkmasxc no OT u TE (Ilpasuna
obpawenus c HazpesamenbHbIMU
npubopamu,, KUCIOMamu, Weio4amu).

OKCHJIOB YIJIEpOJa.

Yemanasnusarom npudarHHO-CIEICTBEHHBIE
CBS3M MEXJy BUJIOM XHMHYECKOW CBS3U U
TUIIOM  KPUCTAIMYECKOH  pEemETKH B
OKCHJAaX YIJIepoJa M WX (PU3HYECKHUMHU H

XUMAYECKUMHU  CBOHCTBaMH, a  TaKke
IPHMEHEHUEM.

Cobnrodarom IpaBuIa TEXHUKH
Oe3omacHOCTH pu HCTIOJIH30BAHUHU
MIEYHOT'O OTOIUICHUSI.

Oxa3vigaiom  TEPBYIO  MOMOIIb  TIPH
OTPAaBJICHUU YTapHBIM I'a30M.
Xapaxmepuzyiom ¢ WCIOIL30BaAHUEM

pycckoro (poJHOro) s3bIKa U A3bIKA XUMHUU
coctaB, (Qu3uyeckue W  XMMHYECKHUE
CBOWCTBA, TONY4YCHHE W NPUMEHEHHUE
YrOJIBHOM  KHCIIOTBI W €€  conei
(xapOoHATOB U THAPOKapOOHATOB).
Hnmocmpupyrom — 3aBUCHMOCTh  CBOICTB
COJIel YTrOJIbHOM KHUCIIOTHI OT UX COCTaBa.
Ilposoosm, wnabmooarom W oOnUCHLIBAIOM
XUMHUYECKHH SKCIIEPUMEHT € COOJIIOIEHIEM
IPaBUJI TEXHUKH O€30I1aCHOCTH.
Pacnosnarom kapOOHAT-HOH.

Buvinoansiom pacd€Tel MO XUMHUYECKHM




dopMynaM W ypaBHEHHSM  PEaKLHH,
MIPOTEKAOLINX C YYacTHEM COEIUHCHUI
yriepona

32 Ilpakmuueckaa pabdoma| llonydenune, cobupanue u pacrno3HaBanue | Koppekuus BHUMaHHS, IHonyuatom, cobuparom wu pacnosuaiom | IIpakTuKym
5. YTIIEKHCIIOTO rasa. Uzyuenne | MbIIieHus, yIaekucnelii  ra3.  Obpawatromea ¢
[lomyyenre yriIeKHCIOrO | paCTBOPUMOCTH YTJIIEKUCIIOrO Ta3a B BOJE U | 3MOLIMOHAIBHO-BOJIEBON nabopaTopHbIM 000pyAOBaHHEM u
raza ¥ M3y4YE€HHE €ro | XapakTepUCTHKa  KHUCIOTHBIX  CBOWCTB | cdepsbl HarpeBaTelbHbBIMU npudopamu B
CBOWCTB YTOJIbHON KHCJIOTBI. KagecTBennas COOTBETCTBMM C TNpPaBWJIaMH TEXHUKH

peaxiusi Ha KapOoHAT- U THUAPOKapOOHAT- 0e30macHOCTH.
WOHBL. Habmodaiom n onucvleaiom XUMHYECKHN
Huempyxkmase no OT u TH (Ilpasuna AKCIIEPUMEHT C TOMOLIBIO  PYCCKOIO
obpawenus c HazpesamenbHbIMU (ponHOro) fA3bIKA U SI3bIKA XUMHH.
npubopamu,, KUCI0Mamu, wenoyamu). @opmynupyiom BBIBOJBI TIO pe3yibTaTaM
IIPOBEIEHHOIO DKCIIEPUMEHTA.
Compyounuyaiom B Tporecce y4eOHOro
B3aUMOJICHCTBYSI ITPH paboTe B IpyInax
33 YT1eBo10poab Oprannveckas xumus. YrieBonoponsl. | Koppekuns BHUMaHMS, Xapaxmepu3ytom 0OCOOEHHOCTH cocTaBa M | OpoHTAIBHBIHA
MertaH, 3TaH ¥ TPOMAaH KaK IpPEJENIbHBIE | MBIIUICHUS, TAMSITH, pEYd | CBOIMCTB OpraHMYECKHUX COETMHEHHIM. oTpoc
(HACBILICHHBIE) YTIEBOAOPOIBI. OTHUIIEH H Pasnuuaiom npenenbHble U HENpeneNbHbIC
aleTHIIeH KaK HenpeaebHbIe YIIIEBOJOPOIBL.
(HEeHaCHIIIEHHBIE) YTJIEBOIOPOIBL. Hasvieatom W 3anucwiearom  (HopMyIisl
CrpykTypHble  (HOpMYJBl  OpPraHHYECKHX (MonexynspHbIe u CTPYKTYpHBIE)
BEIIECTB. I'openne YTIEBOAOPOJIOB. B)KHEHIINX npeacTaBuTENeH
Peakunn meruapupoBaHUS  MPEAETbHBIX YTJIEBOIOPOJIOB.
YTJIEBOIOPO/IOB. Habnioodarom 3a X0mOM  XUMHYECKOTO
JleMoHCTpanuu. Monenn MOJIEKYI 3KCIIEPUMEHTa, ONMCHIBATh €0 W Jejarh
METaHa, JTaHa, OJTWICHA W aleTHICHA. BBIBO/IBI HA OCHOBE HAOJIOCHUH.
BzanmopeiicTBue dTwiIeHa ¢ OpOMHOI Qurxcupyrom Pe3yJabTaThl IKCIEPUMEHTA C
BOJION M pacTBOPOM IepMaHraHaTa Kajusl. MOMOIIBIO PYCCKOro (POAHOTrO) S3bIKA, a
TaKXe C MOMOIIBI0 XUMUYECKUX (HOPMYI U
ypaBHEHUI

34 Kucnoponconepxa- CrupTsl. OTUIIOBBIHA CIIUPT, ero | Koppekuus BHUMaHu4, Xapaxmepu3zyrom CIIAPTHI KaK | OpOHTAIBHBIN
1€ OpraHUYECKUE MOy YEHHE, [IPUMEHEHNE U | MBILIUICHUS, TAMSTH, PEUYU | KHUCIOPOJCOAEpKaIne OpPraHUYECKHE | OINPOC
COEIMHEHUS ¢uznonornyeckoe JeHCTBUE. COEIUHEHMS.

TpéxaToMHBIH CIIUPT TJIMIIEPUH. Knaccugpuyupyiom couptel MO0 YHCITY

YKcycHass KHCIIOTa Kak TMpPeICTaBUTENb

TUAPOKCHUIIBHBIX I'PYHIT B X MOJICKYJIAX.




KapOOHOBBIX KHCIIOT.

HemoncTpanuu. OO0mue  XUMHYECKUC
CBOMCTBa KHUCJIOT Ha MpHUMEpPE YKCYCHOM
kucnoTel. KadecTBeHHas peakmms Ha
MHOTOQTOMHBIE CITUPTHI

Hasviearom mnpencraButeneil  omHO- U
TPEXaTOMHBIX CIHPTOB U 3alHCBIBATH HX
hopmyIBL.

Xapaxmepuzytom KapOOHOBBIE KHCIOTHI
KaK KHCIIOPOJCOJEpKAIINE OpraHuYecKHe
COCIMHEHHUSL.

35 Kpewmnuii u ero Kpemumnii, ctpoenne ero aroma u | Koppekuus BHUMaHMS, Xapaxmepuzyrom € HUCHOJIb30BaHHEM | OPOHTAIBHBIN
COEIMHEHUS HaxoxkaeHue B mpupone. CBoiicTBa | MBIIUICHHS, HAMATH, PEUH | PYCCKOro (POTHOIO) sI3bIKa U SI3bIKA XUMHH | OIPOC
kpemHus. Cwnmnmuasl u cuinad. Okeup CTpOEHUE aTOMOB U KPHUCTaJJIOB,
kpemuusi(IV). KpemuueBas kucinora m eé ¢usnveckue W XMUMHUYECKHE CBOWCTBA,
COJH. MOJIyYeHHE U IPUMEHEHUE KPEMHUS.
Hemoncrpannu. Kommexknus «OO0pasubt Yemanasenuseaem npuduMHHO-CIIEICTBEHHBIE
NPUPOJHBIX ~ COCIUHEHMA  KPEMHHU». CBA3M MEXJIy CTPOECHHEM aroMma, BHJIOM
Komnekuus crekna, KepaMuKd, IIEMEHTa U XUMHAYECKOM CBSI3H, TUIIOM
U3IENUH U3 HUX. KPUCTANIMUECKON PEIIETKH KPEMHHUS U €ro
JlaGopaTopHbie OMNBITHI. 40. (hmznaeckuMu u XUMHAYECKAMU
IIponyckanue yrieKHCIOro rasa 4epes CBOMCTBAMH.
pacTBOp CHIMKATa HATPUSI. Buvinoansiom pacd€rel 1O  XUMHUYECKUM
Hucempyxkmaoic no OT u Tb dbopMynaM W  ypaBHEHHSM  peakiui,
MIPOTEKAIOUINX C YJacTHEM KPEMHHUS U €ro
COEIMHEHHH.
Xapaxmepu3zyiom ¢ HCIOJIb30BaHUEM
pycckoro (poIHOro) sA3bIKa U A3bIKa XUMHUHU
cocraB, (u3MUeCKHe M  XUMHUYECKHUE
CBOICTBa, TIOJIydeHHE U IPHUMEHEHHE
COEJIMHEHUH KpEMHUSL.
Cpasuusaiom  OUOKCUIBl  yrilepoja H
KpEMHUS.
Onucviearom BaXHEUTIIE THIIBI
NPUPOJHBIX COEAMHEHUH KPEMHHUS Kak
OCHOBHOTO 3JIEMEHTA JIUTOC(EpHI.
36 CunukartHast IIponsBoacTBO  crekina u  1eMeHTa. | Koppekuuns BHUMaHMS, Xapaxmepuzytom cunukatayto | IIpoBepounas
MPOMBIIIJIEHHOCTh IIponyxuus CHJIMKAaTHOHM | MBILUICHUS, IAMSTH, peYd | IPOMBIIUIEHHOCTH W €€  OCHOBHYIO | pabora.
MIPOMBIIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, MIPOAYKIHIO. ®poHTAIBHBIN
kepamuka, Gapdop, dasac. Onrudgeckoe Yemanasnusarom aHaJOTUU MEXIy | OmpocC.
BOJIOKHO. pasIMuHbIMU _ OTpPAacisIMU  CHJIMKaTHOM




JemoncTpanuu. Kosmrekuus mnpomyKiuu MIPOMBIIIJIEHHOCTH
CUJIMKAaTHOMN MIPOMBILIIEHHOCTH.

BugneodparmeHTs 5 CITal bl

«ITpou3BOJICTBO CTEKIA U LEMEHTA»

37 Ilonyuenue nemetaiioB | Hemertamnelr B mpuposae. DpakinuonHas | Koppekiiys BHUMaHUS, Onucvieaiom HaXOXKACHHE HEMETAIOB B | OpOHTATBHBIN
MEPETOHKA KHUIKOTO BO3AyXa KaK CIOCOO | MBIIUICHUS, TAMSTH, peUr | MPHUPOJE. onpoc
MOJTyuyeHUs] KHUCIOpoZa, a30Ta W aproHa. Xapaxmepuzyiom (bpakroHHY10
[Monywyenue dQocdopa, KpemHHUs, XJI0pa, MEPEeroHKy  JKUAKOrO0  BO3AyXa  Kak
1oJAa. DIEKTPOINU3 PaCTBOPOB. COBOKYITHOCTB (PU3NYECKHX ITPOIIECCOB.
Jemoncrpanuu. Komnekuus «IIpupoansie Apeymenmupyiom OTHECEHHE IPOLIECCOB
COEIMHEHUS HEMETAIJIOBY. MOJMYYEeHUS]  aKTUBHBIX  HEMETAUIOB K
BuneodparmeHnTs u CIai bl OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIM
«@DpakIMOHHAs  NEPEroHKa  KUIKOIO nporeccam
BO3ayxa». BuaeodparMeHTsl U Cladzbl
«llTomydyeHnne BOAOpOJA, KHUCIOpPOJAa H
raJIOT€HOB MJIEKTPOIUTHISCKUM CIIOCOOOM»

38 Ilonyuenue BaxHeimux | [lomyuenue cepHoil KucnoTel: cbipbE, | Koppekuusa BHUMaHMS, Xapaxmepu3zyiom XUMH3M, CBIPBE, OpoHTAIBHBIN
XUMHYECKUX XUMH3M, TEXHOJIOTMYECKas CXeMma, METOJ | MBIIUICHHS, TaMATH, peYd | anmaparypy ¥ HayuHbIe IPUHITUIIBI orpoc.
COETMHEHHI HEMETAIJIOB | KHUIISIIIETO CIIOSI, TPUHIUIBI TeIIo00MeHa, MIPOU3BOJICTBA CEPHOI KUCIIOTHI. Tecr.

MIPOTUBOTOKA U IUPKYJAuK. Oneym. Cpasnusatom MIPOU3BOACTBO cepHOH
IIpon3BoACTBO aMMMaKa: CBIPHE, XMUMH3M, KHCJIOTHI ¥ IPOM3BOJICTBO aMMHaKa
TEXHOJIOTHYECKas CXeMa.

JdemoHncTpanuu. Moaenu annapatoB ist

IIPOMU3BOJICTBA CEPHOM KHUCIOTHL. Mozens

KHITALIETO cliosi. Mo/iens KOJIOHHBI CHHTE3a

amMmuaka. BuaeodparMeHTHl W craiibl

«IIpousBoacTBO CEpHOM KHCITOTBI».

BuneodparmenTs 51 CITal bl

«IIpouzBosictBO ammuakay. Kosnekims

«CpIpb€ 1S TOTyYEHUs] CEPHON KUCIOTBD»

39 O060011eHne o Teme VYpok-ynpaxkHeHue ¢  ucnoab3oBaHueM | Koppekuus BHUMaHMS, IIposoosm OILICHKY coOcTBeHHBIX | DpoHTAIBHBIHI
«Hemeramnsl 1 nux CaMOCTOSITETTFHON paOOTHI TIO BBITIOJHEHHIO | MBIIUICHHUS, TAMSTH, p€U | JOCTH)KEHHUH B YCBOSHHUH TEMBI. orpoc.
COCIITHEHUS» MPOBEPOYHBIX  TECTOB,  3aJaHUld  H Koppexmupyrom CBOU 3HAHUA B | Bemonuenue

YIIpaXXHEHUM COOTBETCTBUU c IJIAHUPYEMBIM | 3aJJaHUM C
PpE3YIBTATOM. nocJeyronen
Honyyarom XuMU4ecKylo MH(OpPMAalWU W3 | B3aMMOIPOBEPKOH.




Pa3IUYHBIX HCTOYHHUKOB,
Ilpeocmasnarom wHOOPMAIIMIO TI0 TEME
«Hemetammer»y B Buje TaONMUI, CXEM,
OTIOPHOTO KOHCIEKTa, B TOM YHCIE C
npuMmeHenuem cpeacts UKT

40 Kontpoabnas padora Ne2 mo teme «HemeTa/uibl M MX COeTUHEHUSD»
MeraJjibl 1 X coexuHeHnust (16 u)
41 | OGmas xapaktepuctika | [losokeHre MeTammoB B mepuomuueckoi | Koppekius BHUMaHuS, Obvsacusaom, 4TO TAKOE METAIUIBL. OpOHTATIBHBIN
METaJIIOB cucteMe xXumuueckux osiemeHtoB Jl. U. | mplnuienus, namsaTy, peun | Xapaxmepu3zyiom XUMHYECKHAE DIIEMEHTHI- | OMpPOC.
MenneneeBa, CTpOeHHME HUX aTOMOB H METaIBl MO WX  TOJOXKEHHIO B | Bemmonnenue
KpUCTaJUIOB. Meramunueckas CBsI3b U MIEPUOINYECKON cucreMe . N. | uuauBuAyanbHbIX U
MeTaJUTHYecKas KpHUCTaITHUECKast Menneneesa. TPYTIOBBIX
pemi€Tka. PU3NYECKHUE CBOMCTBA METAIIIIOB! Ilpocno3zupytom  CBOWCTBA  HE3HAKOMBIX | 3a/IaHHIA.
NIEKTPO- 51 TEIJIONPOBOJHOCTE, METaJIJIOB o MOJIOKEHUIO B
OTpa’karoasi ciocOOHOCTh, IIACTUYHOCTb. MEPUOANYECKON  CHCTeME  XHUMHUYECKUX
UEpHble U LIBETHBIE METAILIIbI anemenToB JI. 1. Menpeneena.
Yemanasnusaiom npuaUHHO-CIEICTBEHHBIE
CBiA3U MCXKIAY CTPOCHHEM aTromMa, BUIAOM
XUMHUYECKOMN CBsA3HU u THUIIOM
KPUCTAJUINYECKON PEIIETKH Y METaNIOB —
NPOCTHIX BELIECTB M X COCAMHEHUM
42 Xumuueckne  cBoicTBa | Mertausl KaK BoccTraHoBuTend. | Koppekuus BHUMaHus, Obvsacusom, 4TO Takoe PAl aKTUBHOCTH | DpoHTAIBHBIHA
METAJIJIOB ONEKTPOXUMUYECKUI pPSI  HAmpsOKEHUH. | MBILIUICHUS, TaMSTH, peUn METAJIJIOB. OIIpoC.
Bsaumogeiictsue METaJIJIOB c Ilpumensitom €ro Js  XapakKTEPUCTHKHU
HEMETAJUIAMH,  OKCHJAaMH, KHCJIOTaMH, XUMHUYECKUX CBOWCTB MPOCTBIX BEIECTB-

COJISIMHU. ATTIOMUHOTEPMUSL.

HemoncTpanuun. BzaumoelictBue HaTpus,
nuTUs W Kanblus ¢ Boaod. [openue
HATpHs, MarHUsl U Keje3a B KHUCIOPOJE.
Benbiika TEPMHUTHOU CMECH.
B3aumopeiicTBue cMecu MOPOLIKOB CEPBI U
JKeJe3a, IMHKa U cepbl. B3ammopeiicTBue
QTIOMUHHAS C KHUCJIOTaMH, IeI0oYaMu |
BOoZOW. B3anMozeiicTBue xene3a U Meau ¢
xJjopoM.  BzaumoneiictBue  meaum  C
KOHLICHTPUPOBAHHON CEPHOM KHUCIOTOW U

METaJLUIOB.

Obobwarom cCUCTEMY XUMHYECKUX CBOWCTB
METAIIJIOB KaK «BOCCTaHOBUTENIbHEIC
CBOICTBaY.

Cocmasnsiiom MOJIEKYJISIPHBIC YPaBHEHHUSI
peakuui, XapaKTepU3yrIIUX XUMHUECKUES
CBOMCTBa METAJJIOB B CBETE Y4YEHHUs 00
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
mporeccax, a peakmud C  y4JacTHeM
3JICKTPOJIUTOB, MPEJCTABIATh TaKXKE H B
WOHHOM BHJIE.




a30THOM  KHCHOTOW  (pa30aBlCHHOW |
KOHIICHTPHUPOBAHHOM ).

JlaGopaTopHbIii ONBIT. 41,
BzaumopeiictBue keneza C  pacTBOPOM

cynbetara memu(ll).

Habnwoaiom w  onucwigarom — peakuuu
MEKIy BEHIECTBAMH C ITOMOIIBIO PYCCKOTO
(pOAHOTO) A3bIKA U S3bIKA XUMHUHU.

CaMOoCTOATENBHO npoeoosm OTIBITHI,
MOATBEPXKIAIONINE XUMHUYECKHE CBOMCTBA

Huempyxkmaswe no OT u TE (Ilpasuna METAJJIOB, C  COOJIIOJICHUEM  MPaBUII
pabomul ¢ coeOUHeHUAMU MeOl). TEXHHMKH 0€30IaCHOCTH
43— | O6mas xapaktepuctuka | CTpoeHHWEe aTOMOB M TPOCTHIX BelnecTB. | Koppekius BHUMaHWS, Obvsacusiom TUMOJIOTHIO Ha3BaHuA | [IpoBepounas
44 aneMeHTOB [A-Tpymis! 3aBUCHMOCTD (PM3HYECKUX M XUMHUYECKUX | MBIIUICHUS, HAMSITH, PEYH | TPYIIIBI «IIETOYHBIC METAILIBI». pabora.
CBOWCTB ILEIIOYHBIX METAJIOB OT 3apsiiOB Harom obuIyIo XapakTepUCTUKY IIEIOYHBIM
aaep X aTtoMoB. OKCHIBI U THIPOKCHUJIBI MeTallaM [0  HMX  TOJIOKCHUIO B
IIEJIOYHBIX METAJVIOB, WX IIOJNyYeHHE, MEPUOINYECKON  CHUCTEME  XUMHYECKUX
CBOMCTBa M IIpuMeHeHue. Baxneimue anemenToB [l. . Menneneesa.
COJIM LIETIOYHBIX METAJIOB, UX 3HAYCHHUE B Xapaxmepuzytom cTpoeHue, QU3NIecKue
IPUPO/IC U KHU3HHU YEITIOBEKa. XUMHYECKHE CBOIicTBa IIETOYHBIX
JlemoHcTpauus. Oxpacka  IUIAMEHHU METaJUIOB B CBETE OOIIEro, OCOOEHHOTO U
COCJIMHEHMSIMH IIEJIOYHBIX METAJIIOB €IMHUYHOTO.
Ilpeockazvisarom (hmznueckue u
XMUMHYECKHE  CBOHCTBA  OKCHIOB U
THJIPOKCUJIOB  IEJIOYHBIX METasIoB  Ha
OCHOBE HX COCTaBa M CTPOCHHUS U
HOATBEPKIAaTh MPOTHO3Bl  YPaBHEHUSIMU
COOTBETCTBYIOIINX PEAKLMI.
Ilposoosim  pacd€rel 1O XUMHUYECKUM
dbopMyraM M ypaBHEHHSIM  pEaKUuH,
NPOTEKAIOUIMX C YYacTHEM IIEJIOYHBIX
METAJUIOB U UX COCAMHECHU.
45— | O6mas xapakrepuctiika | CTpoeHHE aTOMOB M MPOCTHIX BemlecTB. | Koppekius BHUMaHus, ObvscHaom STHMOJIOTHIO Ha3BaHUs | OpoHTANBHBIN
46 IHA-rpymmb 3aBUCUMOCTb (PM3MYECKUX M XUMHUYECKHX | MBIIUICHHS, TAMSTH, peUd | TPYIIbl «IIETOYHO3EMEIbHBIE METAIbY. | ompoc. Tecr.

CBOWCTB IIEJIOYHO3EMENEHBIX METAIJIOB OT
3apsoB  sjep uX aroMoB. OKCUAB M
TUAPOKCHUIBI LIEI0YHO3EMENBHBIX
METaJUIOB, WX IIOJyYCHHE, CBOIMCTBA W
MIPUMEHEHHUE. Baxwueriue COJIn
IENOYHO3EMEIBHBIX METaJUIOB, ux
3HAUYCHHE B NPHUPOJE U KU3HMU YEJOBEKA.

Jlarom oOuryro XapakTepHCTUKY MeTaiamM
HA-rpymmst (IeI09YHO3eMENBHBIM
MeTallaM) 10  HMX  [OJOXEHHIO B
MEPUOJMUECKOH  CHCTEME  XHMHYECKHX
anemenToB /1. 1. Mennaeneena.

Xapaxmepu3zyiom cTpoeHne, pusndeckue u
XUMHUYECKHE CBOMCTBA IIET0YHO3EMEIBHBIX




KapOonaTsl 1 ruapoKapOOHAThI KaIbLIus.
JleMoHCTpauuu. Oxkpacka IUIAMEHH
COEIMHEHUSMU HIET0YHO3EMETbHBIX
MeTaoB. ['anenne u3BecTH BOJOH.
JlaGopaTopublii onbiT. 42. Tlonydenue
W3BECTKOBOM BOJBI U OIIBITHI C HEM.
Hucmpyxmaoie no  OT u Th (Ilpasuna
pabomul ¢ cOeOUHeHUs KATbYUs).

METaJJIOB B CBETE 00IIEro, 0cOOEHHOTO H
€IMHUYIHOTO.

Ilpeockazvisarom (usnueckue u
XUMHAYECKHE  CBOMCTBA  OKCHJIOB U
THAPOKCHIOB MeTaimioB IIA-Tpymmer Ha
OCHOBE HX COCTaBa W CTPOCHUS U
noomeepcoaiom TIPOTHO3BI ypaBHEHUSMU
COOTBETCTBYIOIIUX PEAKIINIA.

Ilpogoossim  pacd€Tel TO XUMHUYECKHM
dbopMynaM W ypaBHEHHUSIM  peEaKIui,
MIPOTEKAIOIIUX c y4acTueM
[IEJIOYHO3EMENbHBIX ~ METAJUIOB W X
COCTMHEHH.

47 JKécTrocTh BOMBI U XKéctkocTh BOJIBI: BpEMEHHas u | Koppekius BHUMaHuUA, O0vsicHsAI0M TIOHATHE «KECTKOCTH BOJIBD». OpOHTATBHBIN

CrocOObI €€ YCTpaHEHUsI | TMOCTOSIHHAS. Crioco6s1 YCTpaHEHUs | MBIIUICHUS, IAMSTH, peund | Pasiuuarom BpEMEHHYIO M TIOCTOSHHYHO | OIMpOC.
BPEMEHHOM JKECTKOCTH. CriocoOsr HKECTKOCTH BOJIBI.
YCTpaHEHHUSI IIOCTOSTHHOM KECTKOCTH. IIpeonazaiom CIoCOO0BI yCTpaHEHUS
demoncTpanun. Ilomyyenue  xECTKOM JKECTKOCTH BOJBI.
BOJBI B3aUMOJICHCTBHEM YTJIEKUCIIOTO C Ilpogoosim, HabmoOarwom W onuceisaom
HU3BECTKOBOH BOJIOH. Ycrpanenue XUMHUYECKUN SKCIIEPUMEHT ¢ COOJIIOICHUEM
BPEMEHHON JKECTKOCTH KHIISTYUCHHUEM U MpaBUJI TEXHUKH 0€30MaCHOCTH.
no0aBIeHIEM COJIBI. Ycrpanenue
IMIOCTOSHHON  KECTKOCTH  100aBiIEHHEM
conpl. MOHUTBL U TPUHUMUII UX JEHCTBUA
(Bunmeodparmenr).

48 O06o06mienne matepuana | [omyuenue KECTKON Boab! | Koppekius BHUMaHus, Tonyuarom, cobupam wu  pacnoszuaiom | IlpakTuKym
o Teme «Kampiuii 1 ero | B3auMOIeHCTBHEM YTIJIEKUCIIOTO C | MBIIUICHUS, YIJCKUCHBIN Ta3. [ pamomuo obpawaromest
COCIMHEHUS. H3BECTKOBOM BOJIOH. YcTrpaHneHue | 3MOIMOHAIbLHO-BOJIEBOM ¢ 7abopaTopHBIM  O0OpYyIOBaHUEM W
Ilpakmuueckaa paboma | BpeMEHHOU KECTKOCTU BOJBI KUTSUCHHEM | chephl HarpeBaTeIbHBIMH pubopamu B
6. u  po0aBleHWEM  COAbl. Y CTpaHEeHHE COOTBETCTBHHM C TMpaBWIAMH TEXHHUKH
Kécmrxocmb 60001 u ITOCTOSTHHOM JKECTKOCTH BOJIBI 0€30ITaCHOCTH.
cnocobul eé ycempanenus | 100aBICHUEM COJIBI. Habnwooaiom wu onucvigarom XAMHUYECKUH

UcnbiTanne KECTKOW BOABI  PacTBOPOM SKCHEPUMEHT C IOMOUIBIO  PYCCKOTO

MbLIA.
HUncmpyxkmaoic no OT u Th.

(pomHOTO) S3BIKA U SI3BIKA XUMUH.
@opmynupyrom BBIBOIBI TIO PE3ylbTaTaM
MIPOBEIEHHOT0 DKCIIEPUMEHTA.




Compyonuuatom B Tporiecce y4deOHOTro
B3aMMOJICHCTBYSI TPH pabOTe B IpyIIax.
49 AJIFOMUHHN U ero CoemuHeHnss amoOMHHHS B mpupoze. | Koppeknus BHUMaHWS, Xapaxmepu3zyrom  amOMHMHAA 10  ero | OpoHTaIbHBINA
COEIMHEHUS XYUMHYECKHEe CBOMCTBA W NPHUMEHEHHWE | MBILUICHUS, MOJIO)KEHUIO B TMEPUOANYECKOH CHCTEME | OIpoC.
amoMuHMst.  OCOOCHHOCTM  OKCHIAa ¥ | HIMOLMOHAIBHO-BOJIEBOM XUMHAYECKHX 3JIEMEHTOB
THAPOKCHIIA aTIOMHHMS Kak aM(OTEpHBIX | ceps . . Menneneena.
COeIMHEHMN. BaxkHelue cony aatoMHUHUS Onucvigaiom cTpoeHHe, (U3NYECKUE U
(xmopun, cynbdar). XUMHYECKUC CBOICTBa ATFOMUHUSA,
HemoncTpanuu. Kouiekuus HTpHPOIHBIX MOATBEPXKIAss WX  COOTBETCTBYIOLIMMHU
COCZIMHEHM amoMuHus. BruaeopparMeHTh YPABHEHUSAMU PEAKLUIA.
u crnaigel «OKCHA alIOMHHHSL U €ro Obvsichsiiom  JIBOWCTBEHHBIA  XapakTep
momuduxauun». [loxyuenne amdoreproro XUMHUYECKUAX CBOICTB OKCHZa 51
TUAPOKCHUA AIOMHUHUSA M HCCIEIOBaHUE THUAPOKCH]IA ATFOMUHUS.
€ro CBOWCTB Koukpemusupyrom 3JEKTPOIUTHUECKOE
MIOJTy4YEHUE METaJIJIOB ONHMCaHNuEM
MIPOM3BOICTBA ATFOMHHHS.
Yemanasnusarom 3aBucumocTh  oOmacteit
MIPUMEHEHUs] aJTIOMUHHS U €r0 CIIJIaBOB OT
CBOMCTB 9THX BEILIECTB.
Ilposoodsim  pacd€Tel 1O XUMHYECKUM
dbopMynaM W ypaBHEGHHMSIM  PEaKIWH,
MPOTEKAIONINX C yYacTHEM aTIOMHUHHS WU
€ro COCIMHEHU.
50— | JKene3so u ero OcobeHHOCTH CTpoeHusl aroMa kene3a. | Koppekuus BHUMaHUS, Xapaxmepuzyiom TIONOXKEHHE Kene3a B | OpOHTAIBHBIN
51 COCIMHEHMS Kenezo B mpupone. Baxneiliine pynapl | MbIIUIEHUS, MIEPUOJINYECKON  cHCTeME  XUMH4YecKux | ompoc. Tecrt.

xkeneza. Oxkeupl U ruapokcu bl xemneza(ll)
u (). Com xeme3a(Il) wu ().
O6HapyxeHHe  KaTHOHOB  JKele3a B
pacTBope. 3HaUCHHUE COCTMHEHUH Keme3a.

JlaGopaTopubie onbiThl. 43. [lonyuenue

ruapokcunoB  okenesa(Il) wu (1), 44.
KauecTBeHHBIE  peakuMM Ha  KAaTHOHBI
Kenesa.

Huctpykrax no OT u Th (IIpaBmma
paboOTHI C KUCIIOTAaMU U IIETI0OYaMH).

HYMOLMOHAIEHO-BOJIEBOM
chepbl

anemeHtoB J[. WM. MengeneeBa wu
0COOCHHOCTH CTPOCHHMSI aTOMa XKelie3a.
Onucvieaiom (QU3NYECKHE W XUMHUYECKHE

CBOMCTBa  >Kejies3a, MOATBEpXkKAas  HX
COOTBETCTBYIOILUMU YpaBHEHUSAMHU
peakiuii.

ObvsicHaiom HAIAYNE JBYX TEHETHUYECKUX
PAI0B coeMHEHHi xene3a Fe? u Fe¥' .
Yemanaenusearom 3aBucuMoOCTh oOJacTel
MPUMEHEHUS JKeJie3a W €ro CIUIaBOB OT
CBOMCTB 3THX BEIIECTB.




Ilposoosim  pacu€Tbl 1O XUMUYECCKHM
dbopMynaM W  ypaBHEHHSM  peaKiui,
NPOTEKAIOUINX C y4YacTHEM JKeJie3a U ero
COEIUHECHHH.

Habnwooaiom w  onucwigarom  peakuuu
MEXIy BEIIeCTBaMHU C ITOMOIIBIO PYCCKOTO
(poItHOTO) sA3BIKA U SI3bIKA XHUMUH.

52 Ilpakmuueckaa padoma| Pemenne sKCIepUMEHTANBHBIX 3amad Ha | Koppeknus BHUMaHHS, DKCHepUMEeHTaNIbHO ucciedytom cBoiicTea | [IpakTukym
NeT. pacro3HaBaHWE W TONyYeHHE METAJUIOB M | MBIIUICHUS, METAJUIOB M HX COEAMHECHHUH, pEIIaTh
Pewienne WX COEAUHEHUN. 3MOLMOHAIBHO-BOJIEBOM JKCHEPUMEHTAJIBHBIE 3aJaud 10 TeMe
AKCIIEPUMEHTAIbHBIX Huempyxkmase no OT u TH (Ilpasuna | cdepsl, CAaMOOIICHKH «Mertamibiy.
3a7ad Mo Teme obpawenus c HazpesamenbHbIMU Pabomarom c n1a00paTOpHBIM
«MeTamsn npubopamu, KUCIOMamu U weiodamu). o0OpyIOBaHMEM U  HarpeBaTelIbHBIMU
npuboOpaMu B COOTBETCTBHU C TMpPaBUIAMHU
TEXHHUKH 0€30TIaCHOCTH.
Habniodaiom CcBOWCTBa METAIIOB W MX
COEIMHEHHH.
Onucvlgaiom XUMHUYECKUN 3KCHEPUMEHT C
MOMOIIBIO PYCCKOTO (POAHOTO) SI3bIKA H
SI3BIKA XUMHUH.
@opmynupyrom BBIBOJBI TIO Ppe3yibTaTaM
MPOBENEHHOTO AKCIIEPUMEHTA.
Onpedensirtom (UCXOAS U3 y4eOHOU 3a/1aum)
HEOOX0IMMOCTh WCIIOJIb30BaHHS
HaAOIIOICHHS WIIH SKCIIEPUMEHTA.
53 Koppo3sus metamnos u Kopposus razoas (xumudeckas) u Koppekuusa BHumanus, O0vsicHAIOM TIOHATHE KKOPPO3HSD». Tecr.
CIOCOOBI 3alIUTHI OT HEE | DIIEKTPOXUMHYECKas. 3alliTa METAJUIOB OT | MBIIUICHHS, TAMATH, peun | Paziuuaiom XAMUYECKYTO " | OpOHTATBHBIHA
KOppO3UH. 3JIEKTPOXUMHUUECKYIO KOPPO3HIO. orpoc.
JdeMoHcTpanmu. Konnexnus HUnmocmpupyiom — nipumMepamMH  TIOHSTHA
«XuMHuIecKne WCTOYHUKH TOKa». «KOppO3US»,  «XUMHUYECKas  KOPPO3UsD,
Pe3ynpTaTthl QNIHMTENBHOTO SKCIEPUMEHTa «QNEKTPOXUMHUYECKAS KOPPO3HUSI.
10 U3yYEHHUIO KOPPO3UH CTABHBIX U3IETHHA Xapaxmepu3zyrom CHOCOO0BI 3aILUTHI
B 3aBHCHMOCTH OT YCJIOBHH ITPOLIECCOB. METAJIJIOB OT KOPPO3UH
54— | MeTamibl B mpupoe. Meramnst B mpupoae. Ilonstue o | Koppekuusi BHUMaHuA, Knaccugpuyupyriom — dopmbl  nipupoHbIx | OpoHTATBHBIN
55 [loHsITHE O METAJUTYPTrUN | METAJLTYPrHH. YUépHass MW  UBETHAs | MBILUICHMS, IAMSTH, p€YU | COCAUHEHUI METAIIJIOB. omnpoc.
METaJUTyprusl. [TupomeTrannyprus, Xapaxmepuszyrom o0rue crioco6s! | I[IpoBepounas




TUAPOMETAITYPIUs, 3JIEKTPOMETAIUTYPTHSl.
Homennsrnii mpomecc. [lepepabotka ayryHa
B CTaJlb. DIEKTPOJIU3 PACILIABOB.

JemoncTpanuu. BoccTanoBnenne Meau u3

OKCHIa meu(1D) BOJOPOIOM.
BuneodparmenTsr u cranapl
«lIpou3BoaCcTBO  4yyryHa W CTalu».

Buneodparmentsr n cnaiinel «3genus u3
yyryHa u cranm». Bupeodparmentsl u
ciaiipl «IIpou3BOJICTBO ATFOMUHUSDY

MOJyYeHUS] METAJJIOB: THPO-, TUAPO- U
3IEKTPOMETAILTYPTHUIO.
Konxpemuzupyrom cmocoObl  MOIyYeHHS

METAJJIOB TMpUMEpPaMH U  ypaBHCHHUSIMHU
peaKUil C COCTaBICHHUEM JIJIEKTPOHHOIO
OasaHca.

Onucwigarom JIOMEHHBIN mpomnecc nu
SJICKTPOJIUTUICCKOE TIOJIy4YCHUE
MCTAJJIOB.

Pasznuuarom 4€pHBIE W IBETHBIE METAILIHI,
YyT'yH U CTallb

pabora.

56 O06001eHne 3HAHUH 110 Ypok-ynpaxHeHHE C HCIIOIb30BaHUE Koppekuus BHUMaHUS, IIposoosam OIICHKY coOCTBeHHBIX | PPOHTANBHBIN
TemMe «MeTanbi» CaMOCTOSITETIbHOM paOOTHI 110 BHIITOJTHEHUIO | MBIILICHHS, JNOCTIDKEHUH B YCBOCHHH TEMBI. ompoc. Pabota o
MPOBEPOYHBIX TECTOB, 3aJaHUN U 9MOIMOHAILHO-BOJICBOKH Koppexmupyrom CBOU 3HAHUS B | KapTOUKam
YIpaXHEHUH cdepbl COOTBETCTBHHU c IUIAHUPYEMBIM | UHIUBUAYaJIBHOTO
PE3YNIbTaTOM. KOHTPOJISL.
Tonyuarom XUMUYECKYI0O WUHPOpPMaIH U3
Pa3IUYHBIX HICTOYHHUKOB.
Ilpeocmasnsirom wHOOPMAIUIO 10 TEMe
«MeTtamael» B BHAE TAONMI, CXEM,
OMOPHOI'O KOHCIIEKTa, B TOM YHCJIE C
npumenenuem cpeacts MKT.
57 KonTpoannas padora Ne 3 mo teme «MeTalib»
Xumus U okpy:kawmas cpena (2 1)
58 XHUMHYECKHI cOCTaB Crpoenne 3emnu: 4apo, MaHTHA, 3eMHasd | Koppekuus BHUMaHMS, HUnmezpupupyrom CBEJCHUS 1o | ®poHTaIbHBIN
TUTAHETHI 3eMJIs Kopa, JmTocdepa, ruapocdepa, armocdepa. | MBIIUICHHS, TAMATH, peud | Qu3ndeckod reorpaduil B 3HAHUS O | ONPOC

XuMmudeckuii  coctaB  3emiH. [ opHBIE
noponasl. Munepansl. Pynel.  Ilonesnsie
HCKOIIAEMBIE.

JemoncTpauuu. BuaeopparmMeHTsl U
cmaael  «Ctpoenne 3emum  u e
XUMUYECKUM COCTaB». Konnexuus
MUHEPAJIOB M TOPHBIX mopon. Kommekius
«Pynpl METaIIIOBY.

JladopaTopHblii  onbIT. 45. H3ydenue

TpaHHUTA.

XUMHYECKOM OpraHu3aIiy ITaHETHI.
Xapaxmepuzylom  XUMHYECKUI
re0JIOrHYecKuX 000I04eK 3eMIIH.
Pasznuuarom MuHEpasl ¥ TOPHBIE TIOPOIBI

CcOoCTaB




Hucmpyxmaoie no OT u TE (Ilpasuna

pabomvi ¢ KOMNEKYUaAMU MUHEPANO8 U
20pHbBIX NOPOO).

59 OxpaHa OKpy>Karomieu Hctounnku xumudeckoro 3arpssHeHus | Koppekuus BHUMaHUS, Xapaxkmepu3yiom ACTOYHUKH XUMUYecKoro | OpoHTaIbHBIN
CpeIbl OT XUMHUYECKOTO OKpYKaroImen Cpenbl. I'moGanbHble | MBIIITICHUS, pEUU 3arpsI3HEHNS OKPYXKAIOIIEH CPebl. orpoc.
3arpsA3HEHUs 9KOJIOTHUECKHE TPOOIEeMBl:  HapyleHHe Onucvigaiom TrI00aIBHBIE HKOJOTHYECKHE | 3amura

OMOTEOXUMHYECKUX KpyTOBOPOTOB npoOJeMbl, CBS3aHHBIE C XHMHYECKUM | MHUHHIIPOCKTOB.
XUMHYECKHX  JJIEMEHTOB,  TOTEIUICHUE 3arpsA3HEHHEM.
KIIMMaTa, KHUCIOTHBIE JNOXKIA H  JIp. Ilpeonazarom MyTH MUHUMU3ALH
O30HOBBIE JIBIPBIL. MexnyHapoHOe BO3/IEMCTBHUA XHUMUYECKOTO 3arpsA3HEHUS Ha
COTPYAHHYECTBO B  00IacTH  OXpaHbl OKPYKAIOIIYIO CPENY.
OKpYXKaroIlel cpeapl OT XHMHYECKOTO Ilpusoduam mpuUMepbl MEXIYHapOIHOTO
3arpsi3sHEHUS. «3eNEHas XUMUI). COTPY/ZIHUYECTBA B  O0JAcTH  OXpaHsbI
Jemoncrpauun. Buneopparmentsl u OKpY’KalIlled Cpeabl OT XMMHYECKOIro
cmaiiapl  «[mobanbHBIE  DKOJIOTHYECKHUE 3arps3HEHMUS.
po0JIeMbl YEJIOBEUECTBAY.

O6o0uIeHne 3HAHMIT 0 XHMHH 32 KYPC OCHOBHO# MIKOJIbI (7 1)

60 | BemecrBa CrtpoeHne aromMa XMMHUYECKOTo ieMeHTa B | Koppeknus BHUMaHwus, Ilpeocmasnaiom wHpopManmoo 10 TeMe | DpoHTaNBHBINA
COOTBETCTBMM C  TIOJIOKEHHEM  3TOTO | MBIIUICHHS, «[lepuogudeckuil 3aKOH M TEPUOTUYECKAs | OIPOC.
3JI€MEHTa B IEPUOINIECKOIl chUcTEME. 3MOLMOHAIEHO-BOJIEBOI cuctema /. 1. Mengeneesa B cere Teopun | Pabora no
CrpoeHre BellecTBa: XMMHUYECKasi CBS3b U | cepbl CTPOCHHUsI aToOMa» B BHAE TaOJHUI, CXEM, | KapTO4KaM
KPUCTAJUIMYECKUE PEIIETKU. 3aBHCHMOCTD OIIOPHOI'O KOHCIIEKTa, B TOM 4HcCI€ C | (B3aHMOKOHTPOJIb).
CBOWCTB  00pa3oBaHHBIX  DJIEMEHTaMH npuMeHeHnueM cpencts UKT.

MIPOCTHIX BEIIECTB (METAJJIOB, HEMETAJIIOB, Buvinonuaom TecTOBbIE 3aJJaHUS 110 TEME.

OMaropoJHBIX  ra3oB) OT  TOJOXKEHHS Ilpeocmasnsiom wuHGOPMALUIO TO TEME

3JIEMEHTOB B IEPUOAUYECKON CUCTEME. «Buapl  XMMHYECKOW CBSI3M W THUIBI

Knaccudukarust HEOPraHMYEeCKUX KPUCTAJUIMUECKUX PEIETOK. B3anMocss3b

BEIIECTB. [IpencraButenu pasHBIX CTPOGHHSI W CBOWCTB BEIIECTB» B BHUIE

KJIACCOB HEOPTaHWYECKHUX BEIIECTB TaOJIMII, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM
yucine ¢ npumenenuem cpeacts UKT.

61 XUMHUYECKUE PEAKLIUU Ilpuznakn wu  ycnoBus  mpotekanus | Koppekuus BHUMaHwus, IIpedcmasnsiom wuHbopManuio 1o TeMe | OpoHTATbHBIN
XUMHUYECKUX peakuui. Tunonorus | MeIUIEHUS, «Knaccuukanuss XUMHYECKUX peakuid 1o | ompoc.
XUMHYECKHX PEaKIHi MO0 Pa3IMYHBIM | SMOLMOHAIBHO-BOIEBOI pasinuHbIM INpHU3HaKaM» B Buje Tabnuu, | Pabota mo
OCHOBaHMAM. Peaknum MOHHOro oOMeHa. | cdepsl CX€M, OIIOPHOI0 KOHCIIEKTa, B TOM YHUCIIE C | KapTO4KaM
OKHCIUTENTBHO-BOCCTAHOBUTEIbHBIE npumeHenueM cpeacts UKT. (B3aMMOKOHTPOJIB).

peaxIpn

Bovinonnsrom TecToBEIC 3aJaHus 110 TEMCE.




Xapaxmepu3zytom OKHCIIUTENBHO-
BOCCTAHOBHUTEIBFHBIE PEAKIMH, OKHUCIHTEIh
Y BOCCTaHOBHTEIIb.

Omnuuaiom OKHCIUTEIBHO-
BOCCTAHOBHUTENBHBIE PEAKIMU OT PEeaKIHi
oOMeHa.

3anucevisarom ypaBHEHUS OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKUUA C MOMOIIBIO
METO]1a JIEKTPOHHOTO DallaHca.

62— | OcHOBEI XuMHuecKre CBOMCTBa MpOCThIX BemlecTB. | Koppekuus BHUMaHMS, Xapaxmepuzoeams o0mme, ocodeHHble U | OpoHTAIBHBIHA
63 HEOpPraHWYecKOW XUMHM | XapaKTepHble  XUMHUYECKHE  CBOWCTBA | MBILIUICHUS, WH/IUBUyaJIbHbIE CBOIfcTBa KHCJIOT, | Ompoc.
CONe0o0Pa3yoMUX OKCUAOB, THIPOKCHIOB | AIMOIOHAIHLHO-BOJIIEBOH OCHOBaHWI U coneii B cBere Teopun | PabGora mo
(ocHOBaHMIA, KHCIIOPOJICOMepKaX | cepsl, peun AIEKTPOIUTHUECKON JUCCOIHAIIH. KapTOuKaM
KHCJIOT ¥ aM(OTEpHBIX THUAPOKCHUJIOR), Apeymenmuposamo BO3MOXKHOCTH | (B3aMMOKOHTPOJIB).
COJIeH. MPOTCKAHUSI XUMHUYECKUX  PEaKIuid B
pacTBopax  JJEKTPOJHMTaX WCXOIsi W3
YCJIOBHIA.
Knaccughuyuposams HEOpraHu4YecKue
BEIECTBA MO0 COCTaBY M CBOHCTBAM.
Ilpugooums  TIpUMeEpHl  TIpeACTaBHUTENEH
KOHKPETHBIX KJIACCOB u TpymI
HEOPraHWYEeCKUX BEUIECTB.

64 | IloBropeHue u TectupoBanue, peuieHue 3a7a4 u | Koppekius BHUMaHwS, Buinonnaiom  tectbl W ynpaxkHeHus, | OpoHTAIBHBIN
00001IeHHE 110 TEME. BBITIOJTHEHNE YTIPa)KHEHUH 110 TeMe MBIIUICHUS, pewiarom 3aja4uu TI0 TEME. orpoc.
TTonroroBka k SMOLIMOHAILHO-BOJIEBON 1Iposoosm OLIEHKY cobctBeHHbIX | PaGora o
KOHTPOJIBHOM paboTe chepbl JOCTHKEHHUH B YCBOGHUH TEMBI. KapTOdKaM

Koppexmupyrom CBOHU 3HAHUA B | (B3aMMOKOHTPOJIB).
COOTBETCTBHUU c TJIAHAPYEMBIM
pe3yapTaToOM

65 | Konmponvuasa paboma Ne 4 (umozoeas no Kypcy 0CHOBHOU UWLKOJIbY)

66 | AHamu3 KOHTPOJBbHOI paboThl. [loBEIeHHE HTOTOB rojia

67- 3ammra NpoeKToB. Koppekuus BHUMaHus,

68

MBIINJICHUS, pCUHU




Onucanue yueOHO-MeTOAUYECKOT0, MATEPUAJIbHO-TEXHUYECKOT0 U MH(OPMAIMOHHOT0 00ecredeHUus1 00pa3oBaTeIbHOIO Npoiecca.

HatypaubHble 00beKkThI. HaTypanbHbie 00bEKTHI, HCIOIb3yEeMbIe B O0YYCHUH XMMUH, BKIIIOYAIOT B ce0s KOJUICKIIMU MUHEPAJIOB U TOPHBIX MOPO/I,
METAJUIOB U CIUIAaBOB, MUHEPAJIbHBIX YI00pEHUil, acTMacc, KayqyKkoB, BOJIOKOH U T. 1. O3HaKOMJIEHHE ydalluxcs ¢ 00pa3liaMi UCXOJHBIX BEIECTB,
MOJIYTIPOAYKTOB ¥ TOTOBBIX M3JICNUI MO3BOJISIET MOMYYUTh HATTIAHOE MPEACTaBICHUE 00 ATHX MaTepualiaX, UX BHEIIHEM BHJIE, a TAK)KE O HEKOTOPBIX
¢u3nyeckux cBOMCTBaX. 3HAUMTENbHbIE Y4EOHO-IIO3HABATEIbHBIC BO3MOYKHOCTH HMMEIOT KOJUIEKLUH, W3TOTOBJICHHBIE CaMHMH OOYYarOIUMHUCS.
[IpenmMeTsl Uit TAKMX KOJIEKLUN COOMPAIOTCSI BO BPEMsI SKCKYPCUHM U IPYTHMX BHEYPOUHBIX 3aHSITHH.

KOJIJIGKIII/II/I HCIIOJIB3YIOTCSA TOJIBKO JId O3HAKOMJICHMA Y4YalluxCd C BHCIOHUM BHAOM U (1)I/ISI/I‘~I€CKI/IMI/I CBOMCTBaMH HU3y4acCMbIX BCUICCTB U
MaTCpHaIOB. HJ’IH MMPOBCACHUA XUMHUYCCKUX OIIbITOB KOJUICKOWH UCII0JIB30BAaTh HCJIb34.

XumMuuyeckue P€AKTHBBI H MaTE¢pHAJIbI. O6paH_[CHI/Ie CO MHOImmMHn B€IICCTBaAMH Tpe6yeT CTpororo CO6J'II-OI[€HI/I$I IMpaBuJI TCXHUKHU 6630HaCHOCTI/I,
0COOEHHO IIPpYU BBIIIOJIHCHWU ONBITOB CaMHMMU YHAllITUMMCA. Bce HCO6XOILI/IMLIC MCPBI MPEAOCTOPOKHOCTU YKA3aHblI B COOTBCTCTBYIOIINX JOKYMCHTAaX U
HHCTPYKIUAX, a TAKIKC B IMOCOOMIX JIA qu/ITeneﬁ XUMUU.

Haubonee yacto ucnoiab3yemble peakTUBbI U MaTEPUAIIbL:

1) mpocThie BElIeCTBa - ME/Ib, HATPHii, KAJIbITUi, ATIOMUHHIA, MATHUH, XKeJe30, IUHK, Cepa,
2) oxcunasl —meau (1), kanpuus, sxenesa (1), maraus;
3) KHCJIOTHI - COJITHAs, CepHas, a30THAs;
4) OCHOBaHWUSI - THIPOKCH]I HATPHS, THPOKCHUI KAITBIIHS, THAPOKCU Oapusi, 25%-HbIil BOJAHBIH pacTBOp aMMHAKa,;
5) comu - xnopuasl Hatpus, meau (I1), sxene3za(Ill); autpatsl kamus, HaTpus, cepedpa; cyiabdarer meau(Il), sxenesa(ll), sxemesa(Ill), anroMuHwMs,
aMMOHUS, KaJusi, OpOMHU] HATPUS;
6) opraHuyecKue COeMHEHHs - KpaxMall, IIHIMPHH, caxapo3a, TJF0K03a, 3TaHOJI, YKCYCHast KHCIIOTa, METHUIIOBBIN OpaHKeBbIi, (heHON(TaICHH,
JIaKMYC.
Xumuyeckas jadopaTopHasi mocyaa, annapatbl U Npudopbl. XUMHYECKas MOCyAa MOJApa3esaeTcss Ha JABE TPYMIbL: JJIs BBHITIOJHEHUS OMBITOB
YYANTUMUCS ¥ IEMOHCTPAITHOHHBIX OITBITOB.

HpI/I60pBI, arrmaparbl 1 YCTAHOBKH, UCIIOJB3YEMBIC HAa YpPOKaX XMMHHU, IMMOAPA3ACIIAOT HAa OCHOBC IMPOTCKAIOMIMX B HUX (1)I/ISI/I‘ICCKI/IX N XUMHYCCKHX
MMpoHeCCOB C yHaCTUEM BCIICCTB, HAXOAAIIUXCA B PA3HBIX aIrperaTHbIX COCTOAHUAX!

1) mpubopsl 1is pabOTHI C ra3aMu - OTyYeHHEe, COOMPaHUE, OYUCTKA, CYIIKa, TOTJIOICHHE ra30B; PEaKINU MEKIy OTOKAMH T'a30B;
2) ammapaThl ¥ IPUOOPHI AJIS OTBITOB C )KUAKHMHU M TBEPIBIMHU BELICCTBAMU - NIEPETOHKA, (PHIBTPOBAHKE, KPUCTAILTH3ALUS; IPOBEICHAE PEaKIINi
MEXly TBEPJBIM BEIECTBOM U XKUAKOCTBIO, KUIKOCTBIO U )KUJIKOCTBIO, TBEPJABIMUA BELICCTBAMM.
BHe 3T10i1 kaccuukanuy HaXoAATCs IBE TPYIIIBI y4eOHOH anmapaTyphbl:



1) AT U3YUYCHUS TCOPETUUYCCKUX BOIIPOCOB XUMHUH - UIIIFOCTpAlMA 3aKOHA COXPAaHCHUS MACChl BCIICCTB, JEMOHCTPALUA 3JICKTPOIIPOBOAHOCTHU
pPacTBOPOB, ACMOHCTpAalXA ABHMXXCHUA HOHOB B OJ3JICKTPUUYCCKOM IIOJIC; JIA H3YYCHUSA CKOPOCTHU XUMHUYCCKOH p€akuuu U XUMHUYCCKOI'O
PaBHOBECHA;

BCHOMOFaTeJ'IbHYIO POJIb UTPArOT U3MCPUTCIIBHBIC 1 HAI'PCBATCIIbHBIC HpI/IGOpLI, Pa3InN4YHbIC HpI/ICHOCOGJ'IeHI/ISI JJIA BBITTIOJIHCHH A OIIBITOB.

Mopenu. OObekTaMH MOJEIMPOBAHUS B XUMHUU SIBIISIFOTCS aTOMbI, MOJIEKYJIbl, KpUCTaJIbl. B mpernosaBaHMM XUMHM HCHOJB3YIOTCS MOJENH
KpUCTAINIMYECKUX PEIIeTOK anmasa, rpadura, cepsl, dpocdopa, okcuaa yriuepoga(lV), mona, xeneza, menu, maraus. HaGopbsl Mojeneit aToMoB st
COCTaBJICHUSI LIAPOCTEPIKHEBBIX MOJIEIEH MOJIEKYJI IPU U3YUYEHUN OPTaHUYECKON XUMUH.

Y4yeOHble mocoOuss Ha meyaTHoO ocHoBe. B mpouecce oOydyeHUss XUMHUHM UCHOJB3YIOTCS CIEIYIOIIME TaOIMIbl MOCTOSHHOIO 3KCIIOHUPOBAHUS:
«Ilepuonnyeckas cucrema xumuueckux siemeHToB [[. U. MenpeneeBa», «Tabmuia pacTBOPUMOCTH KHCIOT, OCHOBAaHMM U cosiely, «DIeKT-
POXHUMHMYECKHUH Psi/i HANIPSHKEHUN METaJIOB).

Jlis opraHu3alui CaMOCTOSITEIbHONM pPabOThl OOYHaIOIIMXCS HAa YpOKax HCHOJb3YIOT pa3HOOOpasHble AMJAKTUUECKUE MaTepuaibl: KapTOUKHU C
3aJlaHUSIMU Pa3HON CTENEHU TPYAHOCTH JJIsl U3yUYEHHUsl HOBOIO MaTepuasa, CaMOIPOBEPKH U KOHTPOJIS 3HAHUH ydaiuxcsi, COOpHUKHU 3aJaHU.

JKPaHHO-3BYKOBbI€ CpeACcTBa 00y4YeHHsl. DKPAaHHO-3BYKOBBIC IMOCOOWS JENATCS HAa TPU OOJIBIIME TPYMIbI: CTAaTHYHBIE, KBa3WIWHAMHUYHBIE W
nuHamuuHble. CTaTUYHBIMH YKPAHHO-3BYKOBBIMH CPEJICTBAMHU OOYUYEHHS SBISIOTCS AUMA(PUIBMBI, JUATIO3UTUBHI (CIal/Ibl), €AUHHUYHbIE TPAHCIAPAHTHI
st rpadonpoekTopa. Cepun TpaHCHApPaHTOB MO3BOJITIOT UMUTHPOBATh JABHKEHHUE IMTYTEM IMOCIIEI0BATEILHOTO HAJOKEHHS OJTHOTO TpaHCIapaHTa Ha
npyroi. Takue cepru OTHOCAT K KBa3WAMHAMUYHBIM SKPAaHHBIM MTOCOOHSIM.

JINHaMUYHBIMHA 3KPaHHO-3BYKOBBIMH TOCOOMSIMHU SIBISIOTCS NPOM3BENEHUS KHHeMaTorpada: TOKYMEHTAJIbHOI'O, XPOHUKAIBHOTO, MYJIbTUILIM-
kauuoHHOro. K 3Toil e rpynme OTHOCATCS SKpaHHO-3BYKOBBIE CpeicTBa OOydeHHus, JUIs MpeabsBIeHUS HH(POpMalMM KOTOPBIX HeoOxoauma
KOMIIBIOTEPHAsI TEXHUKA.

TexHuyeckue cpeacTBa o0ydeHusi. [Ipy KOMIUIEKCHOM HCIOJIB30BAaHUU CPEICTB OOydYeHHUs HEHM30€KEH BOMPOC O BO3MOXKHOCTH 3aMEHBI OJIHOTO
MOCOOMS JPYruM, HAmpuUMeEp AEMOHCTPAIIMOHHOTO WM J1a0OpaTOPHOTO OMBITa €ro M300pakeHHeM Ha dKkpaHe. MHpopmarus, copepaiascs B
9KpaHHOM ITOCOOWH, TPEJCTABISIET COOOW JIMIIh OTPAKCHHE PEATbHOTO MHpa, M TMO3TOMY OHA JOJDKHA MMETh OIOPY B YYBCTBCHHOM OIIBITE
oOydatomuxcs. B mpoTtuBHOM ciydae ¢GopMuUpylOTCS HempaBwibHbIe U (QopMalibHble 3HaHUA. OcOOEHHO OmacHO (OPMHUPOBAHHME HCKAKEHHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX TPEJICTABIICHNH, IIOCKOJIBKY SKPaHHOE IMPOCTPAHCTBO M BpEeMs 3HAYUTEIIEHO OTJIMYAIOTCS OT PEAIbHOTO MPOCTPAHCTBA
1 BpeMEHH. DKpaHHOE TT0coOre He MOKET 3aMEHUTh CO00M peanbHbIN 0OBEKT B MPOLIECCE €r0 TTO3HAHUS BBUAY TOTO, YTO HE MOKET OBITh UCTOYHUKOM
YYBCTBCHHOT'O OIIbITAa O CBOﬁCTBaX, CYHICCTBCHHBIX IMPU U3YYCHHU XUMHU: OBCTE, 3alaxe, KPUCTATINIMYCCKOM CTPOCHHUH U T. 1. B 10 *xe BpeMA IIpU
HAJIMYUU Yy yYdallluXCsA AOCTAaTOYHBIX YYBCTBCHHBIX 3HAaHUU Ha HCKOTOPBIX 3Tarax OGy‘ICHI/I}I BOCHPOU3BCACHHUC XUMHUYCCKOI'0 OIIbITa B 3KPAaHHOM
mocoOUM MOXET OBITh OoJIee 11eIecCO00pa3HbIM, UEM €ro MMOBTOPHAS JIEMOHCTPAITUS.

B kaOuHeTe XuMHUHU 00s13aTeJIbHA aNITEYKA, B KOTOPYIO BXOASAT:



. KryT KpoBOOCTaHaBIMBAIOIINMA, PE3UHOBBIN — 1 1mIT.

. ITy3pipp as npa — 1 wit. (runorepmuueckuii naker — 1 mr.).

. BuHT crepunbHbIi, mypokuit 7 X 14 cMm — 2 mT.

. bunT crepunpHbIii 3 X 5 cM — 2 m.

. buaT HecTepuIbHBIN — 1 T,

Canderku crepuiibHbIe — 2 YII.

. Bara crepunbpHas — 1 mauka.

. JlefikomumacTeIpb mmpuHOM 2 cM — 1 kaTymika, 5 cm — 1 kaTymika.
. bakTepunuaHbIi TEHKOIUIaCTHIPE pa3HbIX pazMepoB — 20 miT.

0. CriuproBotii pactBop noaa 5 %-ubiii — 1 aakoH.

11. Boauslii pacTBOp aMMuaka (HallaThIPHBINA CIUPT) B amiyinax — 1y
12. PactBOp nepokcuaa Bogopoaa 3 %-uenii — 1 ym.

13. [lepmanranaT Kanus KpucTaandeckuii — 1 ym.

14. Ananerus 0,5 r B Tabnetkax — 1 ym.

15. Hacroiika Banepuansl — 1 yr.

16. Hoxawtpl — 1 .

B OONOUANWNE

Pexomenayemasi qureparypa.
YMK «Xumus. 8 kiaace»

JJ1s1 y4eHHKOB
1. Xumus. 8 xnace. Yueonuk. O. C. I'adbpuensn, U. I'. Octpoymos, C.A. Cnaakos. — M.: IIpoceemenne 2019 r.
Juis yuureist

2. Metoanueckoe nocodue. 8 kiacc (aBropst O. C. 'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).
3. [Iporpamma xypca xumuu s 8—9 kinaccoB 0011eo0pazoBaTenbHbIX yupexaenuit (aBropsl O. C. 'abpuensu, U. I'. Octpoymos, C. A. CnaakoB).
4. Xumus B TeCTax, 3a7adax u ynpaxHerusx. 8 kinacc (aBropsl O. C. 'abpuensH, 1. B. Tpuryouak).
5. DnexkTponHas Gpopma yueOHnKa (B KOMIBIOPE YIUTENS I OOIIEro MOIb30BaHuUs).
1. Meauapecypcsl.

— CD «Heopranudeckast XuMus», U31aTEIbCTBO « Y UUTEIIb)

— CD «lIxona Kupuna u Medoaus», H31aTeNbCTBO «Y YUTEIb

— Xwuwmwus. [Ipocsemnienue «Heopranudeckas Xumusi»,. 8 kiacc. (Ha 2-X IUCKax)



— Xwumus (8-11 xiacc). Bupryansnas nadopatopus (yaeOHOE 3JSKTPOHHOE U3JaHNUE ).
YMK «Xumus 9 kiiace»
11 y4YeHUKOB

1. Tabpuensn O.C. YuebHuk ans oomeodpazoBaTenbHbIX oprannzanuii. Xumus 9 kiace. . — M:IIpocsemenne 2018
Jast yauress

2. Tabpuensa O.C. Meroanyeckoe nmocodue st 9 knacca. — M:Ilpocemenne, 2019

3. Tabpuensu O.C. CoopHUK 33124 U yripakHeHu# 171 9 kiacca o6meo0pa3oBatenbHbixX yupexaenuii./ .B. Tpury6uak, O.C.I'abpuensu. —
M:IIpocemenue, 2019.

4. Tpoery6osa H.I1. KouTponasHo-u3meputenbueie Matepuanisl . Xumus 9 kiiacc. — 000 BAKO, 2017.

MULTIMEDIA - nognep:kka K y4eOHO-MeTOAMYECKOMY KOMILIEKCY

1. Xwumus. Bupryansnas naboparopust (8 — 11 kiacc).: Jlabopatopus cucrem mynbrumenia, Mapl TY, 2004
2. CD «Xumus aeMeHTOBY, «Xumust st rymanutapueny / [lupomaa H. B. — Bonrorpan: Yuurens 2006-2007.

KonTpoJb 3HaHuil, yMeHNH, HABBIKOB 110 XMMHUH

KonTpons (Texymuit, pyOexHblii, HTOrOBbII) 3a ypOBHEM 3HAHUM 00ydaromuxcs npeaycMaTpuBaeT IpoBeeHe 1a00paTOPHBIX, MPAKTUYECKUX,
CaMOCTOSITENIbHBIX, TECTOBBIX U KOHTPOJIBHBIX PA0OT.

Kpowme BollIenepeuncaeHHbIX OCHOBHBIX (POPM KOHTPOJIS MPOBOJISATCS TEKYIIUE CAMOCTOATEIbHBIE pa0OTHI B paMKax KaXkJ10i TeMbI B BUJIe pparMeHTa
ypOKa.

J51g cocTaBieHHs] KOHTPOJIBHBIX, CAMOCTOSTENBHBIX, IPOBEPOUYHBIX U TECTOBBIX PA0OT UCIOJIB3YETCS MaTeprall yueOHHKA, TUAKTHUYECKHE MaTepraibl
o xumuu O.10.I'oHuapyk, uza. «9x3aMen», COOPHUK IPoBepOUYHBIX padboT no xumun 1ist § kiaace H.IT. Tpoery0osoii, nuzn. BAKO.

Kputepun u HOpMbI OLIEHKH 3HAaHUH 00yYaromuxcs:

1. Onenxka ycTHOrO OTBETa

OtmeTka «5» - OTBET MOJIHBIN U ITPaBWIIbHBIN Ha OCHOBAaHUM U3YUYEHHBIX TEOPUH - MaTE€pHall U3JI0KEH B OIPEJEIIEHHOM JIOTHYECKON
MOCJIeIOBATEIbHOCTH,  JINTEPATYPHBIM SI3bIKOM; - OTBET CAMOCTOSITEIIbHBIN.

OtmeTka «4» - OTBET MOJIHBIN U ITPaBWIbHBIN Ha CHOBAHUH U3YUYEHHBIX TEOPUI - MaTepUall U3JI0KEH B ONPEAEIECHHON JTIOTMUECKON
MIOCJIEIOBATEIbHOCTH, IIPU 3TOM JIONYILEHBI ABE-TPU HECYIIECTBECHHBIE OIINOKH, UCIIPABICHHbIE 1O TPEOOBAHUIO YUUTEIISL.

OTMeTKa «3» - OTBET MOJIHBIH, HO PU 3TOM JOMYIIEHA CYIIECTBEHHAs OIIMOKA WM OTBET  HETIOJIHBIH, HECBSI3HBIH.



OtMeTka «2» - IpU OTBETE OOHAPYKEHO HEITOHUMAHHE yYaIllMCsl OCHOBHOTO coJiepKaHus y4eOHOro MaTepuaa Uik A0MyLIeHbI
CYLIECTBEHHbBIE OIIMOKH, KOTOPbIEC YYAIIUNCS HE MOXKET UCIPABUTH IPH HABOISALINX BOIIPOCAX YUUTENsl, OTCYTCTBUE OTBETA.

2. O1eHKa 3KCIIEPUMEHTAIBHBIX YMEHUM

OreHKa CTaBUTCS HA OCHOBAHUU HAOIOIEHUS 32 yYAIlMMUCS U TUCbMEHHOTO OTYeTa 3a padoTy.

Otmetka «5» - paboTa BbINOJIHEHA [TOJIHOCTBIO U IIPABUIIBHO, C/ICJIaHbl IPAaBUIIbHbIE  HAOJIIOAEHUS U BBIBOJBI - SKCIEPUMEHT OCYILECTBIIEH 110
IUTaHy C YYETOM TeXHUKH O€30MaCHOCTH U IPaBWJI PabOTHI C BEIECTBAMHU U 000PYIOBAHUEM; - IPOSBICHBI OPTaHU3AIMOHHO - TPYI0BBIC YMEHUS,
HOJJIEPKHUBAIOTCS.  YUCTOTA paboyero MecTa U MOpsIoK (Ha cToJie, 5KOHOMHO UCHOJIb3YIOTCS PEaKTHBBI).

OtmeTka «4»- paboTa BBIOIHEHA MPABHIILHO, CHIEIaHbI TPABUIIbLHBIC HAOIIOICHHUS U BBIBO/IbI, HO IIPY 3TOM 3KCIIEPUMEHT IIPOBEJIEH HE

IIOJIHOCTBIO NJIN JAOIMYHICHBI HECYIIICCTBCHHBIC OIINOKHU B pa60Te C B€IICCTBAMU U 060py,Z[OBaHI/ICM.
Otmetka «3» - pa60Ta BBIITIOJIHCHA IMPAaBUJIbHO HC MCHEC YCM HAIIOJIOBHHY HWJIM AONYIICHA CYIICCTBCHHAA omuoKa B XO0J€ SKCIICPUMCEHTA B
O6T>$ICH€HI/II/I, B Oq)OpMJ'IeHI/II/I pa6OTBI, B CO6JHO,Z[€HI/II/I IMpaBUJI TCXHUKHU 0€30IaCHOCTH Ha pa60Te C BCIICCTBAaMU U 060py,HOBaHI/ICM, KOTOpasa

UCIIPABIIACTCA IO  TPEOOBAHUIO YUUTEIIS.

OtmeTka «2» - nomylieHsb! ABe (1 0oJee) CyleCTBEHHbIE OMMOKU B XOJI€: SKCIIEPUMEHTA, B 00BICHEHUH, B 0DOpPMIICHUHN paOOThI, B COOIIOACHUH
MPABWJI TEXHUKH  O€30MaCHOCTH MU PadOTe ¢ BEMIECTBAMU U 000PYI0BaHUEM, KOTOPBIE  YYAIIUHCS HE MOYKET HCIIPABUTH JIaxe M0 TPeOOBAHUIO
yUuTeNs; - paboTa HEe BBIMOIHEHA, Y YYallerocsi OTCYTCTBYET SKCIIEPUMEHTANbHBIE YMEHHUSL.

3. OneHka yMeHHI peliaTh pacyeTHhIE 3a/1a41

OtMmeTKa «5» - B IOTHUECKOM PACCyKJICHUH U PEIICHUH HET OIIMOOK, 3a/1aua pelieHa  pardoHaIBHBIM CIIOCOOOM;

OtmeTka «4» - B JOTHYECKOM PACCYKICHUH M PEIICHUs HET CYIIECTBEHHBIX OIIMOOK, HO 3a/1a4ya pellieHa HepallnOHAIBHBIM CIIOCOOOM, HITH AOMYIIEHO
He OoJiee  JBYX HECYIIECTBEHHBIX OITHOOK.

OtmeTka «3» - B IOTHYECKOM PACCYKACHUH HET CYIIECTBEHHBIX OIUOOK, HO IOMYIIeHa  CYIIECTBEHHAs OIIMOKA B MAaTEMAaTUYECKUX pacueTax.
OT1MeTKa «2)» - UMeeTCs CYHICCTBCHHBIC OIIIMOKY B JIOTHYECKOM PACCYXKACHHU U B PCIICHHUU - OTCYTCTBHUC OTBCTA HA 3a/IaHUC.

4. O1eHKa MUCbMEHHBIX KOHTPOJIBHBIX paboT

OtmeTka «5» - OTBET MOJIHBIA U MPAaBUIIBLHBIN, BO3MOKHA HECYIIIECTBEHHAs OIIMOKA.

OTMeTKa «4» - OTBET HETIOJIHBINA MU JIOMYIEHO He OoJiee IBYX HECYIIECTBEHHBIX OLIHOOK.

Otmetka «3» - paboTa BBIIIOJIHEHA HE MEHEe YeM HaloOJOBHHY, IOMyIIeHa OJIHA CYIIECTBEHHAs OIINOKa U IPU 3TOM JIBE-TPU HECYIIIECTBEHHBIE.
OTMeTKa «2» - paboTa BBINOJIHEHA MEHbBIIIE YeM HAMOJIOBUHY WU COAEPIKUT HECKOJIBKO  CYIIECTBEHHBIX OUIMOOK - paboTa HEe BBHIIOIHEHA.
[Ipu o1ieHKe BHIMOTHEHUS TMCBMEHHONW KOHTPOJIBHON paboThl HEOOXOIUMO YIUTHIBATH TPEOOBAHUS €TUHOTO Op(dOorpaPuiecKkoro pexnma

5. OreHKa TECTOBBIX PaboT
TecTsl, cocToAIINE U3 MSITH BOMPOCOB MOYKHO MCIIOIB30BaTh MOCIE U3YYCHHS KaXaoro Marepuana (ypoka). Tect u3z 10-15 BonpocoB ucnomb3yercs
JUTS IEpUONIEecKOT0 KOHTpOoJist. TecT u3 20-30 BOpocoB HEOOXOIMMO MUCIIOJIb30BATh JJISI UTOTOBOT'O KOHTPOJISL.



[Ipu OlICHUBaHWK TECTOB MCIIOIB3YETCS CIICAYOIIAs IIIKaJIa:
90 — 100% - «5»

75 —89% - «4»

50 — 74% - «3»

Menee 50% - «2»

Ipunoowcenue Nel

2022-2022 y4eOHblii rof

YueOHo - TeMaTHYeCcKoe IJIAHUPOBAHHUEC KOPPECKIMUOHHBIX 3aHATHI M0 XUuMHH B 8 Kj1acce

Ne Tema Koppexkuunonnsbie 3agauun KoumuectBo
n/n 4acoB
1 IIepBoHaYaIbHBIE XUMUYECKUE TIOHATHUS @opMHpOBaHHE MPOCTPAHCTBEHHBIX IPEICTABICHUNA O 10
[IpEAMETAX U SBICHUAX OKPYXKAIOLEH NCHCTBUTEIbHOCTH.
2 Baxneimme npeacTaBuTeIM HEOPraHMIECKUX PopMHpOBaHHE MPOCTPAHCTBEHHBIX IPEICTABICHUNA O 9
BenecTB. KonnuecTBEHHbIE OTHOLIEHHS B XUMHUH. [IPEAMETAX U SBICHUAX OKPYXKAIOLEH NCHCTBUTEIBHOCTH.
3 OcCHOBHBIE KJIaCChl HEOPraHUYECKUX COSAUMHEHUIN Pa3BuTHE HABBIKOB JIOTMYECKOTO MBIIIUICHHS], KOPPEKLIUS 5
BBIUHCIIUTEIbHBIX HABBIKOB
4 Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema Pa3BuTHE HABBIKOB JIOTMYECKOTO MBIIIUICHHS], KOPPEKLIUS 4
xuMmudeckux 35emeHToB J[.M.Menneneesa. Ctpoenue BBIYMCIIUTEIILHBIX HABBIKOB
aToma
5) Xumuueckas cBs13b. OKHCIUTENBHO - Pa3BuTHE HABBIKOB JIOTMYECKOT0 MBIIIUICHHS], KOPPEKLIUS 4
BOCCTAHOBUTEJIbHBIE pEaKIUU BBIUHCIIUTEIbHBIX HABBIKOB
6 [ToBTOpEHME @opMHpOBaHHE MPOCTPAHCTBEHHBIX MPEICTABICHUN O 2

MpeaAMCTax U ABJICHUAX oxpyxcaromeﬁ JIEHCTBUTEIIBHOCTH.

BCEI'O: 34 yaca




JIner KoppeKTHPOBKH

Ipunoowcenue Ned

Ne o/

JlaTta
(mo
IUIAHY)

Hara
(o
paxry)

Tema ypoka

IIpuyuna

Jara n nognucey pykosoauress HIMO




OcCHAIIEHHOCTH KAOMHETA XUMHUH
MBOY «COHLI Nel17» r.I1a3zosa YP

Ha 01.09.2020 r.

Ipunoowcenue Nes

Ne i/t

[Tepeuens g 8 — 9 ki

Kon-Bo B
HAJINYAU

HeobOxomnumoe
KOJI-BO

ITeuaTHBIEe MOCOOMS.

Kommmrext MOPTPETOB YUCHBIX-XHUMHUKOB.

HabGop tabmun «llepmomudeckass cuUCTeMa XUMHYECKHUX —JJIEMEHTOB
J.N.MenneneeBa», «PacTBOPUMOCTH COJNIEN, KUCIIOT U OCHOBAHUW B BOJIEY,
«DNEKTPOXUMHUYECKHUH s/l HAMPSHKEHUH METaIOB

[EEN

[EEN

Cepust MHCTPYKTHBHBIX TaOJIUIL IO XUMUH.

Cepm{ Ta6J'II/H_[ Io OpFaHquCKOﬁ XHMUHU.

Cepus TaOIHI] MO XUMHUYECKUM TTPOU3BOJICTBAM.

OO~ Ww

Cepus Tabauil 0 Kypcy XUMHU

N

N

I/IH(l)OpMaIII/IOHHO-KOMMyHI/IKaTI/IBHLIe cpeacrea

MyJabsTHMeIMHHbIE IPOrPAMMBI:

-

Xumust o011asi ¥ HeopraHudeckas

OpraHqucxaﬂ XHUMUA

DJIEeKTPOHHBIE 0a3bl JAHHBIX 110 HEKOTOPBIM pa3/ieiaM Kypca XMMHH B
KOMIILIOTEPHOM BHe. Buaeopuiabmal.

Cobpanue 1eMOHCTPAIIMOHHBIX ONBITOB JIJISl CPEIHEN IIKOJbI:
Opranuyeckas XMMus 4act 1-5

CoOpaHue 1eMOHCTPAIIMOHHBIX OIBITOB U1l CPEIHEH HIKOJIBI:
Heoprannueckas xumus «Yrnepoa, Kpemuauin»., yacts 1u 2;
Heopranunueckas xumus «I'anorensl. Cepa»
Heopranunueckas xumus «A3ot, Dochop»

Heoprannueckas xumust «Mertamuish»y

e

e

Y4eOHO-TIpaKTHUYECKOE U Y4eOHO-1a00paTOPHOE 000pPy10BaHKE.
IIpudopsl, HaGopHI MOCYAbI M J1a00PATOPHBIX NPHHALJIEKHOCTEH /I




XUMHYECKOI'0 IKCIICPUMEHTA.

OO01Iero Ha3HAYEHUS 1 koMt 1 xomrn
1 Annapar (ycTaHOBKa) JUIst AUCTHILISLIAUA BOJIBI 1 1

HarpeBarenbHble mpuOopsI:

- 9JICKTPOILIUTKA, 3 3
2 - CIIUPTOBKa 7 15
3 KOoMITIEKT 371eKTpOCHAOKEHUST KAOMHETa XUMHUH - 1 komrn

Mopenu

1 Habop kpucranmuyecknx penieTok: ainmasa, rpadura, TMOKCHAA yIiiepoa,

JKeJle3a, MarHusi, MM, IIOBAPEHHOM coJn, Ho/a, JIbJa. 1 1
2 HaGop ans MopenrpoBaHust CTPOCHUS BEILIECTB!

-IIaPOCTEPIKHEBHIE; 1 1

- 00BEMHBIC 1 1

HartypajbHble 00beKTbI, KOJUIEKIIUH.
1 ATOMUHUT. 1 mr 1
2 Bonokna 1 mr 1
3 KaMeHHBIH yrosb u NpogyKThI €ro nepepadoTKu 1wt 1
4 Kayuyxk 1 wr 1
5 Mertasibl ¥ CIUIaBbI 5 mr 1
6 MuHepaisl ¥ TOpPHBIE TOPOJIBI S mr 1
7 HaGop xumudeckux 371eMeHTOB - 1
8 Hedtp u BaxxkHelnme npoayKThl ee nepepadboTku 2 it 1
9 [Tnactmaccel 1 wr 1
10 Crexo 1 u3zenus u3 crekia 2 mr 1
11 TommBo 2 T 1
12 UyryH u craib 1 mr 1
13 [IIxana TBepaOCTH 1mr 1
PeakTusbl

Ha6op Ne 1 OC «Kucnots»
1 Kucnora cepnas 12 n
2 Kucnora consHast 2,500 n

Ha6op Ne2 OC «Kucnotsn»




1 Kucnora azornas 051

2 Kucnora oprodochopnas 0,050 n
Ha6op Ne 3 OC «I'uapoxcuasn»

1 Ammuaxk 25%-Hb1it 0,51

2 Bapus ruapokcun 0,050 xr

3 Kanust ruapoxen 0,1 xr

4 Kanbuus rugpokcun 0,1 xr

5 Hatpust runpokeuny 0,5 xr
Ha6op Ne 4 OC «Oxcuapl METaJUIOBY

1 ANIOMUHAA OKCU 0,100 xr

2 bapus oxcup 0,100 xr

3 XKenesza (111) oxcun 0,050 kr

4 Kanpuus okcun 0,100 xr

5 Maruus OKcuz 0,100 kr

6 Menu (I1) oxcnn (TpamHyib) 0,400 kr

7 Menu (I1) okcua (mopoIok) 0,100 kr

8 Hwaka okcupg 0,100 kr 0,100 xr
Ha6op Ne 5 OC «Mertamibn»

1 AnroMUHUH (TpaHyJIbl) 0,100 xr

2 AFOMHHUH (TIOPOIIIOK) 0,050 kr

3 JKene3o BoccTaHOBI. (TIOPOIIIOK) 0,050 kr

4 Marnuii (mopouok) 0,050 xr

5 Marnwii (JieHTa) - 0,05 kr

6 Menp (TpaHyJIbl, OTIFIIKH WU ITOPOIIOK ) 0,005 xr

7 [{uHK (TpaHyITb!) 0,200 kr

8 [{uHk (TTOPOIIOK) 0,050 xr

9 OnoBo (TpaHyJIbl) 0,100 xr
Ha6op Ne 6 OC «OrHeonacHbIe BEIIECTBA»

10 Cepa (TTOpOIIOK WITH KPUCTAITHYECKAS) 0,500 kr

11 docdop KpacHbIH 0,01 xr

12 docdopa (V) okena -

Hat6op Ne 8 OC «I"anorensn»




13 bpom 2 aMITyJIbI
14 Hon 0,100 xr
Ha6op Ne 9 OC «l"anoreHuabn
1 ATIOMHHUS XJIOPU 0,050 xr
2 AMMOHUS XJTOPUT 0,050 xr
3 bapus xmopun 0,100 xr
4 Kemnesa (1) xmopun 0,100 kr
5 Kanus toqun 0,100 xr
6 Kamus xmopun 0,050 xr
7 Kanbius xmopun 0,100 xr
8 Jlutus xmopun 0,050 xr
9 Marnus XJIopu 0,100 xr
10 Menu (I1) xa0pun 0,100 kr
11 Hatpus Gpomuz 0,100 kr
12 Hatpus ¢ropun 0,050 kr
13 Hatpwus xmopun 0,100 kr
14 [unka xnopua 0,050 xr
Ha6op Ne 10 OC «Cynbdatel. Cynbputsl. Cyabhuabn

1 AnroMuHUSA cynbhaT 0,100 xr
2 AmMOHUS cynbdar 0,100 kr
3 Keneso (1) cynpdun 0,050 kr
4 Keneso (I1) cynbdar 7-mu BomHbIH 0,100 kr
5 Kamus cynbdar 0,050 xr
6 Kob6ansTta (1) cyabdar 0,500 kr
7 Maruus cynbdar 0,050 xr
8 Menu (1) cynbdat 6e3B0HBII 0,050 xr
9 Menu (I1) cynbdar 5-Ti BogHbIi 0,100 xr
10 Hatpus cynbdun 0,050 kr
11 Hatpus cynmsdur 0,050 kr
12 Hatpus cynbsdar 0,050 kr
13 Harpus runpocynsdar 0,050 kr
14 Huxkens cynbdat -




Ha6op Ne 11 OC «Kap6oHatsn»

1 AMMOHHUSI KapOOHAT 0,050 xr
2 Kamust kap6onar (motarir) 0,050 kr
3 Menu (I1) xapboHaT OCHOBHOI 0,200 kr
4 Hatpus xap6onar 0,400 kr
5 Harpus rungpokapOoHar 0,400 kr
Ha6op Ne 12 OC «®ocdatbr. CHauKaThD
1 Kamust monoruapooprodocdar (kanuit hochopHOKUCTBIH
JIBYX3aMEIllEHHbIN) 0,200 xr
2 Harpus cunukar 9-tu BogHbIN 0,050 xr
3 Harpus oprodocharrpex3amenieHHbIH 0,100 kr
4 Hatpust nuruapodocdar (HaTpuii HocHOPHOKHUCIIBIN OHO3aMEIIICHHBIHN )
0,050 kr
Ha6op Ne 13 OC «Aueratsl. Ponanuasl. CoeuHEHUS jKene3a»
1 Kanus anerar 0,050 xr
2 Kamust peppo (II)rexcanmanny (kanuid 5KeIe3uCTOCHHEPOTUCTHIN) 0,100 kr
3 Kamust peppo (1) rexcarpanm (Kaauii xKeae3uCTOCHHEPOIUCTHINH) 0,100 xr
4 Kamus pomanua 0,050 xr
5 Harpus anerar 0,050 xr
6 CsuHIa amerar 0,050 kr
Ha6op Ne 14 OC «Coenunenus Mapraniia
1 Kanus nepmanranar (kanauii MapraHiieBOKUCIIbIi ) 0,200 kr
2 Maprasnna (1V) okcun 0,050 kr
3 Mapranna (1) cynspar 0,050 kr
4 Maprasnua xjuopun 0,050 kr
Ha6op Ne 15 OC «CoenuneHust XpoMay
1 AMMOHMS TUXpOMAT 0,200 kr
2 Kamus quxpomar 0,050 kr
3 Kanus xpomar 0,050 kr
4 Xpowma (I1) xmopua 6-T BOgHBII 0,050 kr
Ha6op Ne 16 OC «Hutpats»
1 AIOMUHUS HUTPAT 0,050 xr




2 AMMOHUS HUTPAT 0,100 xr
3 Kanust aurpar 0,050 xr
4 Kanbius aurpar 0,050 xr
5 Menu (II) HuTpar 0,050 kr
6 Hatpus autpat 0,050 kr
Ha6op Ne 17 OC «MHaukaTopbn
1 Jlaxmonz 0,020 xr
2 MeTHIIOBBIN OpaH>KEBhIH 0,020 xr
3 denondranenH 0,020 xr
Ha6op Ne 18 OC «MunepanbHbie yI00peHHsD
1 AmMmModoc 0,250 xr
2 Kapb6amun 0,250 xr
3 Harpuesas cenurpa 0,250 kr
4 Kambriuesas cenurpa 0,250 kr
5 Kanniinas cenurpa 0,250 xr
6 Cynbdar aMMOHUS 0,250 xr
7 Cynepdochat rpaHymMpOoOBaHHbIN 0,250 xr
8 Cymnepdocdar 1BOHHOM rpaHyIMPOBAHHBIH 0,250 xr
9 docdopuTHas Myka 0,250 xr
Ha6op Ne 19 OC «YrneBomopoabn»
1 bensun 0,100 xr
2 benzon 0,050 xr
3 I'ekcaun 0,050 kr
4 Hedts 0,050 kr
5 Tomyon 0,050 xr
6 [ukorekcan 0,050 kr
Ha6op Ne 20 OC «Kucnmopoacoaepkaiiiue OpraHndeckue BemecTBay
1 AneToH 0,100 kr
2 ['munepun 0,200 kr
3 JAMSTHIIOBBIH 3up 0,100 kr
4 Crnupt H-OyTHIIOBBII 0,100 kr
5 Criupt M30aMHIIOBBIN 0,100 kr




6 CrupT U300y THIIOBBIH 0,100 xr
7 CrnupT STHIIOBBINA 0,200 Mt
8 ®denon 0,050 kr
9 dopmanuH 0,100 xr
10 OTUIIEHTIINKOJIb 0,050 xr
11 YKCyCHO-ITHIIOBBII up 0,100 kr
Ilepeuenn o0opynoBanusi
1 SImuk g mecka 2 1IT.
2 ArnTedka 1 wr.
3 BriTsixka 1 wr.
4 [IpoTrBOMIOKapPHOE MTOJIOTHO - 2
JeMoHCTpaIIOHHBIE

1 HaGop mocy sl 1 mpruHaAIEKHOCTEH 1151 IEMOHCTPAIMOHHBIX OTIBITOB 110

XUMUHU 1 mr 1
2 CTONUK NOABEMHBIN 3 wr 1
3 [IraruB metannuyeckuii LLJTb 8 mr 7
4 Ha6op ¢aakonos (250-300 mut 11t XpaHEHUs pACTBOPOB PEaKTHBOB 1wt 1

Cneuuanu3npoBaHHbIe NPUOOPHI U ANMAPATHI

1 Anmnapat (mpu6op) A7 oJTyueHHs! ra3oB 1wt 1
2 Anmnapar a1 IpoBeAeHHs] XuMuieckux peaxuit AITXP - 1
3 I'openka ynusepcanbHas ['Y - 1
5 Habop 1151 onbITOB O XUMUHU € DJIEKTPUUECKUM TOKOM 1 wr 1
6 Kommekt repmomerpos ( 0-100°C; 0-360°C) 1 1
7 O3onarop 1 wr 1
8 [Tpubop A AEMOHCTpAIMK 3aKOHA COXPAHEHUS MAaCChI BEIIIECTB 5 mr 1
9 [TpuGop It WILUTFOCTPAauK 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH peaKkInu

OT YCJIOBHII. 1 wr 1
10 [TpuGop 11 OKUCICHHSI CIUPTA HAJ MEAHBIM KaTaIu3aTOpOM 1wt 1
11 [TpuGop 1 onpenienenus cocraBa Bo3Iyxa 1wt
12 [Tpubop ayis coOupanusi U XpaHSHUS Ta30B - 1
13 Kpucranauzatops! pa3HbIX pa3MepoB - 3
14 VYcraHOBKa IS IEPETOHKU - 1




[EEN
[e0)

YcranoBka Juist GUIBTPOBAHUS IO BAKyyMOM

KommnuiekTol 1J151 J1a00pPaTOPHBIX ONBITOB M NPAKTHYECKUX 3aHATHH 110
XUMHH

Beckl

[IratuB ais npoOUpok

N
o

umnis! TUreILHbIC

[EY
N

Jlocka asst cynku 1ab0opaTopHOI OCY bl

Epiu st MbIThS IOCYABI (PA3HOTO pazMepa)

OuYKH 3alMTHBIE

[lepuaTku pe3HOBBIE

napa

Konmak cTekistHHBIN

Komnnekr apeomerpos

Arnmapar Kura

RlB|lo|lo~lo|v| s w/ -

I'azomerp

NI R I LNIES

[EEN
N

HaGop cTexissHHON moCy bl Ha KaXKIYI0 NapTy (CTakaHbl, KOJIOHI,
TpyOOUKH, TAJIOYKH, BOPOHKH, MEPHBIN IIUIHHID, TUTIETKH C JEICHUEM,
npoOupKu B KoJ-Be 12 mT)

=
o

13

HaGop dapdhopoBoii mocypl Ha Kbl CTOJ (YalICUKH ISl BhITApUBAHUS
pasHoro oo0beMa, MeHP3yPKH, CTAKaHYHUKH, CTYIKa ¢ IECTUKOM Pa3HOTO
o0beMa)

10

14

3aKUM TPoOUPOUHBII

20

15

Ha6ops! mpoOOK pe3nHOBBIX

16

TpyOku ra300TBOAHBIE:
- PE3MHOBEIE;
- CTCKJIsIHHBIC

10
10

~~

Yameuku [Ierpu

15

\'

TexHuveckue cpecTBa 00y4eHust

DkpaH (00JBIION U MaJIEHBKUH)

Kommbrorep B coope

HoyTt6yk

Komnouku

OB WN -

IIpoekrop

LS




6 WHTepakTuBHAs T0CcKa -

7 Jlocka IIKOJIbHAs HACTEHHAs TPEXDJIECMCHTHAsI MAarHUTHAS JIUIS ITUChbMa 1
MEJIOM

8 CTo1 1eMOHCTpAITMOHHBIN 1

9 PakoBuHa B kaOuHeTe u JJADOPAHTCKOM) 3/1

OcHallleHHOCTh Ka0uHera xumuu - 85
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