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IHosicHuTeIbHAA 3aNIUCKA
XuMmus, Kak OJHAa U3 OCHOBOIOJIATAIOIIMX 00JacTell eCTeCTBO3HAHHWSA, SIBISETCS HEOThEeMIIEMOMN
4acThI000pa30BaHus MKOJIBHUKOB. JlaHHas paboyast mporpamma rpegHazHaueHa Juist ygamumxcs 11 kmaccos,
BBIOMPAIOIINX €CTECTBEHHOHAYYHOE HaIpaBjieHUE. YTIYOJECHHOE M3yUYeHHE XHMHUHU IO3BOJUT YCIEIIHO
noaroroButhes K EI'D nmo xumuu. Kpome Toro, KOMIEeHCUpyeTCsl HEOCTaTOK MPAKTUYECKUX 3aHATUNH. DTO
JieflaeT 3aHATHUS YBIEKATEJIbHBIMH W IPUBUBAET HAaBBIKM pPa0OThl C XMUMHUYECKMMH pEaKTUBAMHU MU
000opyZl0BaHUEM, Pa3BUBAET HAOIIOAATEIBHOCT U YMEHHE JIOTHYECKHU MBICIUTh
Ienr paboueit mporpaMMbl — CO3JaHUE YCJIOBUM /I IUIAHUPOBAHMS, OPraHM3alMM W YIPABICHUS
00pa3zoBaTeNbHBIM MPOLIECCOM 1O yueOHOM AucuuIuiHe Xumust (yriryOineHHbli ypoBens) B 11 kiacce.
OnHoil U3 BaKHeHIIUX 3224 00y4YeHHUsI B CPEIHEH LIKOJIE SIBJISETCS MOATOTOBKA O0YYaIOIUXCs K
OCO3HAHHOMY W OTBETCTBEHHOMY BBIOOpPY >KHM3HEHHOro M mnpodeccruoHanbHOro myrtu. OOydaromuecs
JOJDKHBI HAYYUTBCSI CAMOCTOSITENIBHO CTABUTH LIEJIU U ONPEACIATh IIyTH HUX AOCTHIKCHHS, HUCIIOJIB30BATH
PUOOPETEHHBIN B MIKOJIE OIBIT AEATEIBHOCTH, KOTOPBIM OyJIeT criocoOCTBOBATh YCIIEUIHOMY MOCTYIIIICHHUIO
u 0o0ydeHHI0 B NPOQUILHOM BYy3e, BbIOOpYy mpodeccuu, IAOCTHKEHHIO KEIaeMbIX pe3yJbTaToB B
npodeccuoHabHOU cdepe.
CornacHo 00pa30BaTebHOMY CTaHAAPTY IVIaBHBIE LeJIU CPEAHEro o0I1ero o0pa3oBaHus:
1) dbopMupoBaHHe NEIOCTHOTO MPEACTABICHHS O MHpPE, OCHOBAaHHOTO Ha NPUOOPETEHHBIX 3HAHMUSX,
YMEHUSX U CII0CO0aX AESITEIbHOCTH;
2) npuoOpeTeHue onbITa pa3HOOOPA3HOH e TETFHOCTH, OTBITa TO3HAHUS i CAMOITO3HAHHUS;
3) TOATOTOBKA K OCYIICCTBICHHIO OCO3HAHHOTO BHIOOpAa WHIWBUIyadbHOW 00pa30BaTEIbHONW WIIH
po¢eCCHOHATILHON TPACKTOPHH.
Bonbuioit BkIax B JOCTHXKEHHE ITHUX Iienieill cpenHero oOmiero oOpa3oBaHUs BHOCHUT M3y4YeHHe
XHMHH Ha yIJIy0JICHHOM YPOBHE, KOTOPOE NPU3BAHO 00€CIICYHTh.
* (hopMUpPOBAHHE CUCTEMbl XUMHUECKUX 3HAHUI KaK KOMIIOHEHTa HE TOJBbKO €CTECTBEHHOHAYYHON KapTHUHBI
MHpa, HO U HAyYHOU KapTUHBI MUDA;
* pa3BUTHE JIMYHOCTU OOYy4arOUIMXCsA, HMX HMHTEJUIEKTYalbHOE M HPABCTBEHHOE COBEPIIEHCTBOBAHUE,
(hopMHpOBaHHE Y HUX TYMAaHUCTHUYECKUX OTHOIIEHUN U IKOJIOTUYECKHU 1[EI€CO00Pa3HOro MOBEACHHUS B OBITY
U TPYZAOBOM JI€ATEIBHOCTH;
* BEIpAOOTKY Yy OOy4aromuxcsi MOHUMAaHUs OOIIECTBEHHONM NOTPeOHOCTH B PAa3BUTUU XMMHUHU, a TaKKe
¢dbopMHpOBaHHE Y HUX OTHOIIEHHMS K XMMHH KaK BO3MOXKHOW obOiactu Oynaymied npodeccruoHalbHON
NesTeIbHOCTH WIN JAEATEIbHOCTH, B KOTOPOH XUMHUUYECKUE 3HAHUSA UMEIOT PO (QUINPYIOLIHIA CTaTyC;
* (hopMupOBaHHE HABBIKOB SKCIIEPUMEHTAIBLHON U MCCIEI0BATENbCKON JIEITEbHOCTH, YCIEIIHOTO y4acTus
B ITyOJIMYHOM MPECTABIEHUN PE3YIbTATOB TAKOH 1E€ATEIbHOCTH;
* BOBMOXHOCTh Y4acTUsl B XUMHUYECKUX OJUMIIMA/AX PA3JIMYHBIX YPOBHEH B COOTBETCTBUU C KEIAEMBIMU
pe3yibTaTaMu U aJICKBaTHOW OIIEHKON COOCTBEHHBIX BO3ZMOXKHOCTEH;
* popMupoBaHre yMEHUW O€30MacCHOTO OOpalleHus ¢ BEIIECTBAMHU, HCIOJB3YEeMbIMH B OBITY |
MIPOM3BOJICTBEHHOM cdepe;
* yMEHUE OOBACHATH OOBEKTHI U MPOLIECCH OKPYXKAIOIIEH cpe/ibl — MPUPOAHOM, COLMAIBHON, KyIbTYPHOMH,
TEXHUYECKOM, — HUCIIONB3Ys I ’TOTO XMMUYECKHE 3HAHHUS;
* IOHUMaHHE IIEHHOCTU XHMMYECKOIO $3bIKa, BBIPQ)KEHHOTO B BepOalbHOM M 3HAKOBOW (opmax, Kak
COCTaBHOM YacCTH PeYeBOU KYJIbTYPhl COBPEMEHHOI'O CIIELIUAINCTa BHICOKOHM KBAJIM(UKAIIH.

HOpMaTI/IBHLIel'lpaBOBbIeIlOKyMeHTbI,HaOCHOBaHI/II/I KOTOpLIXpa3p360TaHapa60qaﬂHporpaMMa:

— denepanbHBIIIO0pa30BaTEILHBINCTAHAAPTOCHOBHOTO00IIIET000pa30BaHUACU3MEHEHUSIMUHIIO0
MOJTHEHUSIMU;



— (enepanbHblinepeyeHbY4COHUKOB;
— COBPEMEHHASKOHIIEIIIMACCTECTBEHHOHAYYHOT000pa30BaHNU;
— oOpa3oBarenbHas porpaMmMacpeanero oomeroodpazoanusO0;

— IlpumepHas mporpamMma cpeaHero oomero oopa3oBanus Mo XUMUHU (YriTyOJIeHHBIH YPOBECHB)
u porpamma KypCaxuMUUIS y4daluxcs 11
KJ1accoBoOIIeoopazoBaTenbHbIX yupexaeHniaBTopoB O.C.I'abpuensina, I'.I". JIbicoBa;

— yueOnbIi manO0.

Caeaenusionporpamme./[anHasmporpammapaspadborananaocHoBeaBTopckoinporpammbiO.C.I"abpuen
sHa, [.I'. JIpicoBa,cooTBeTCTBYIOMIEHDeaepaibHOMY] 0CY1apCTBEHHOMYCTaHIapPTYOCHOBHOT'OCPEHETO
oOpazoBaHusAUAONyIICHHOMMUHUCTEpCTBOMOOpa3zoBanusuHaykuPoccuiickon®enepanuu(IIporpammax
ypcaxumummisill  kmaccoBoOmeoOpaszoBatenbubixyupexaennit/O.C.I'abpuensu.I.I'.  JleicoBa —
M/Ipoda,2021.).

Oo6ocnoBanmne BbIOOpa. ConepkaHue NPOrpamMMbl HAMPABICHO HA OCBOCHUE  yUYalUMHUCS
3HAaHUN,yMEHU ¥ HAaBBIKOB Ha yriayOjJeHHOM ypoBHe. JlaHHas mnporpamMma KOHKPETHU3HPYET
coliep’kaHuEe  CcTaHjaprta, JgaérpacrpenelieHMe  y4eOHbIX  YacoB IO pa3denaM  Kypca,
MOCIIE0BATEIHHOCTh U3yUEHHUSI TEM U PA3/ETOB C y4ETOM MEXIPEIMETHBIX U MPEIMETHBIX CBS3EH,
JIOTUKH y4eOHOTro Ipolecca.

HNudopmanus o kojuvecTBe yueOHbIX YyacoB. Pabouas mporpamma ydeOHOro Kypca xumun s 11
Kjlacca paccuutaHa Ha 34 yueOHbIX Henenu - 136 uvacoB (4 yaca B Heleni0), B TOM 4YHCIE Ha
KOHTPOJIbHBIE pa0OTHI -74aCcOB,IPaKTUYECKUEPAOOTHI—OYaCOB

NudopmanusiodncnonbzyemomyyeOHUKE.

YueOuuku:«Xumusi -llkiacc yrmyOneHHslii ypoBeHb», aBTOopblO.C.I'abpuensu,.I". JlsicoBa, Mockaa,
Hpoda, 2021r.

Ilnanupyemsble pe3yJbTaTbl OCBOCHHS Y4e0OHOr0 Kypca

JlesiTenbHOCTh yuuTeNs B OOyUYEHUM XMMHHU B CpelHeH (TIOJIHOM) IIKOJE JOJKHA OBbITh HalpaBlieHAa Ha
TOCTIDKEHHE 00YUJaIOMIMMUCS CIEYIOIUX JJHYHOCTHBIX Pe3yJbTaToB:

— B IIEHHOCTHO-OPUEHTAlIMOHHON cdepe — OCO3HAHWE POCCUMCKON TPaKTaHCKOW HIEHTUYHOCTH,
MaTPUOTU3MA, YyBCTBA TOPIOCTH 32 POCCHICKYIO0 XUMHUYECKYIO HAYKY;

— B TPYAOBO# c(hepe — roTOBHOCTh K OCO3HAaHHOMY BBIOODY JajibHENIIeH 00pa30BaTeIbHOM TPAEKTOPUH B
BBICIIEH IIKOJIE, IJIe XUMUS SIBIIAETCS NMPOQUIHPYIOLIeH JUCIUIUINHOMN;

— B TII03HaBaTeNbHOW (KOTHUTHUBHOW, WHTEIJIEKTYalIbHOM) cdepe — yMeHue ynpasisThb CBOEH
MO3HABATENbHOM  JEATEIbHOCTHIO, TOTOBHOCTh M CIOCOOHOCTh K O0pa3oBaHMI0, B TOM  YHCIE
caMo00pa3oBaHMI0, Ha TPOTSDKEHWH BCEH IKM3HHM, CO3HATENIbHOE OTHOIICHWE K HEMPEPHIBHOMY
00pa3oBaHHIO KaK YCIIOBHIO YCTEITHOM npodeCCHOHATTLHON u 00IIIeCTBEHHOMN
IesTeTbHOCTH; (DOPMUPOBAHHE HABBIKOB SKCIIEPHMEHTAIEHON U MCCIIEIOBATENBCKOM 1A TEbHOCTH;
y4acTHe B MyOJIUYHOM MIPEACTABICHUHN pe3ynbTaTOB CaMOCTOSITEIbHOU ITO3HABATEIIbHON
JeSITeIbHOCTH; yJacThe B MPOQUIBHBIX OJIMMIHNAAAX PA3IMYHBIX YPOBHEH B COOTBETCTBUH C KEJTACMbIMH
pe3yabTaTaMH U aIeKBaTHOM CaMOOIICHKOM;

— B cepe cOepekeHHs 310pOBbsl — MPHUHATUE U peaTn3alys HeHHOCTeH 310pOBOTo 1 6e30MmacHoro oopasa
KU3HH, HEMPUATHE BPEIHBIX MPUBBIUEK (KypeHHs, YHOTPEOJIEHUS aJKOTrojisi, HAapKOTHKOB) Ha OCHOBE
3HaHUI O CBOMCTBAaX HAPKOJIOIMYECKMX M HAPKOTHUECKUX BEIIECTB; COOJIOJACHUE MpPaBHJI TEXHHUKH
0e30MacHOCTH MpHU padoTe ¢ BeLeCTBAaMH, MaTepUallaMi U IpolieccaMu B yueOHOM (Hay4yHOil) Jaboparopun
Y Ha TIPOM3BOJICTBE.



MertanpeaMeTHbie pe3yJbTaThl OCBOEHWsI BHINMYCKHHKAMH cpeaHel (MOJIHOI) IKOJIBI Kypca
XHMHHU:
— HCIIOJIb30BAHME YMEHUM M HAaBBIKOB PA3JIMYHBIX BUJOB I103HABATEIbHOM IEATEIBHOCTH, IIPUMEHEHUE
OCHOBHBIX METOAOB TIO3HAHUS (CHCTEMHO-WH(GOpPMAIMOHHBIN aHanmu3, HaOJIIOAEHUE, HW3MEpEeHue,
IIPOBEJICHUE SKCIIEPUMEHTA, MOJEINPOBAHNE, UCCIIEI0BATENbCKAs! AEATEIbHOCTD) Ui U3YyUEHUSI Pa3InYHbIX
CTOPOH OKPYKaroUIEN NEHCTBUTEIBHOCTH;
— BJIaJICHUE OCHOBHBIMU MHTEJUIEKTYaJIbHBIMU ONepalsMU: (OPMYIUPOBKA TUIIOTE3bI, AaHAIN3 U CHHTE3,
CpaBHEHME U cHUCTeMaTH3alusl, 0000IeHne U KOHKPeTH3allHsl, BbISIBIICHUE IPUUYMHHO-CIIECTBEHHBIX CBsI3el
Y TIOMCK aHAJIOTOB;
— [03HaHUE OOBEKTOB OKPYXKAIOILEro MUpa OT 00LIEero Yyepe3 0COOEHHOE K €IMHUYHOMY;
— YMEHHE I'eHEPUPOBATh UJIEU U OIIPENEISTh CPEACTBA, HEOOXOAUMBIE JJIsl UX pealIU3alliy;
— YMEHHE ONpeAeIATh 1NN U 33a4H JAeITeIbHOCTH, BEIOUPATh CPEICTBA PeaTU3alliil eI U IPUMEHSTh
UX Ha [IPaKTHKE;
— HCIOJB30BAHME PA3IIMYHBIX HMCTOYHUKOB JUISl TIOJIYYEHHsS] XUMHUYECKOW WH(GOpMAIWU, TOHUMaHUE
3aBUCUMOCTH COZIepKaHusl U (POpMBbI IIPEACTaBICHUS MHPOPMALIMK OT Lieed KOMMYHHMKALUK U apecara;
— YyMEHHE NPOAYKTHBHO OOINIAThCS M B3aUMOJEWCTBOBATH B IIPOLECCE COBMECTHOW JESTENbHOCTH,
YUUTBIBATh MO3ULMH JPYTUX YYACTHUKOB JEATEIILHOCTH, 3(()EKTUBHO pa3pelaTh KOH(IUKTHI;
— TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOATENbHOM HH(POPMALMOHHO-TI03HABATEIbHON JESATEIbHOCTH,
BKJIIOYass YMEHHE OPHUEHTHPOBATHCSA B PA3IMYHBIX MCTOYHUKAX HH(POpPMAIUM, KPUTHYECKU OIICHWBATH U
HUHTEPIPETUPOBATH HHPOPMALIHIO, TOTYYaEMYIO U3 Pa3IMYHbIX UCTOYHUKOB;
— YMEHHE UCI0JIb30BaTh CPEACTBA NH(POPMALIMOHHBIX 1 KOMMYHUKAIMOHHBIX TexHooruil (nanee — UKT)
B PCIICHWH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHU3aI[MOHHBIX 33/1a4 C COOJIIOJCHHEM TpeOOBaHMIA
SPrOHOMHUKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI PECypCOCOepPEKEHNSs, IPABOBBIX U 3TUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;
— BJIQJICHUE A3BIKOBBIMU CPEACTBAMHU, B TOM YHCJIE U SA3BIKOM XMMHUHU, — YMEHHUE SICHO, JIOTUYHO U TOYHO
U3JIaraTh CBOIO TOUKY 3PEHUS, UCIIOJIb30BaTh aJ€KBATHBIE SI3bIKOBBIE CPEICTBA, B TOM UMCIIE U CUMBOJIBHBIE
(XumMHuecKue 3HakH, (OpMyJsbl U YpaBHEHHUS).

IIpenmMeTHBIMHU pe3yJibTaTaMU W3YYEHHUS XUMHM Ha YIriyOJE€HHOM ypOBHE Ha CTYNEHHU CpPEIHETO
(momHOTO) 00I1IIETO 00pPa30BAHMS SBISIOTCS:
1) 3HaHue (MOHMMaHKE) XapaKTEPHBIX TMPU3HAKOB BAKHEUIIMX XHMHYECKUX TIOHSITUH: BEIIECTBO,
XUMHUUYECKHN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTENIbHBIE AaTOMHBIE U MOJIEKYJIIPHBIE MACChI, HOH, U30TOIIBI,
XUMUYeCKas CBA3b (KOBAJIEHTHas MOJsSIpHAas M HEMOJsApHas, HOHHAs, MeTaJuluyecKas, BOJOPOJHas),
ANEKTPOOTPHULIATENBHOCTD, AJUIOTPONUS, BaJCHTHOCTb, CTENEHb OKHUCIEHHUS, MOJIb, MOJISIpHas Macca,
MOJISIpHBIM  00BEM, BellecTBa HOHHOTO, MOJIEKYJISPHOTO U HEMOJEKYISIPHOTO CTPOEHMS, DPaCTBOPHI,
ANEKTPOJIUTBI M HEDJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs] JAUCCOLMALMS, TUAPOIU3, OKHUCIUTENb H
BOCCTAaHOBUTENb, OKHUCIEHHE M  BOCCTAHOBJICHHE, SJIEKTPOJIM3, CKOPOCTBXMMHMUYECKON  peakiuw,
KaTajau3aTopbl M Karaiau3, OoOpaTMMOCTh XMUMHUYECKHX peakUud, XUMHYECKOe DPaBHOBECHE, CMEIICHHE
paBHOBecHsI, TEIUIOBOM 3¢ (deKT peakiuu, yriaepoaHbl ckeneT, (yHKIMOHAJIbHAs TpyIIa, H30Mepus
(cTpyKTypHast U IPOCTPAHCTBEHHAs) U TOMOJIOTHS, OCHOBHBIE THIIBI (COCTUHEHNUS, PAa3I0KEHUs, 3aMEILICHHS,
oOMeHa), BUAbI (TUAPUPOBAHMS M JAETHIPUPOBAHUS, TUApATAllMd MU JIETUApATAllUM, MOJUMEpPHU3ALUHU U
JETNOIUMEPU3alluY, TOJIMKOHJIEHCAMM W W30MEpU3aLUU, KAaTAIUTUYECKUE U  HEKATaJIUTHUYECKUE,
TOMOTEHHbIE M T€TE€POreHHBIE) U Pa3HOBUIHOCTH ((pepMEeHTAaTHUBHBIE, TOPEHUS, FTePUPHUKAIINN, KPEKUHTA,
pudopMUHTa) peakuuii B HEOPraHWYECKOW M OPraHWYeCKOW XHWMUH, MOJMMEpPHI, OMOJIOTHYEeCKH aKTUBHBIE
COETUHEHMUS;
2) BBISIBIICHHE B3aMMOCBSI3M XUMHUUECKHUX TMOHATHUH 151 OOBSCHEHUSI COCTaBa, CTPOCHMUS, CBOWCTB OTCIBbHBIX
XUMHUYECKUX OOBEKTOB U SBJICHUM;



3) npuMEHEHNE OCHOBHBIX ITOJIOKEHHI XUMUYECKHX TEOPHUii: TEOPUU CTPOCHHUS aTOMa M XHMHUYECKOW CBSI3H,
[Tepuoanueckoro 3akoHa u Ilepuoguueckoil cucteMbl Xxumuyeckux 3iemeHToB 1. 1. Mengeneesa, Teopuu
JNEKTPOJINTUYECKON THUCCOLMALAN, NMPOTOHHOM TEOpPUH, TCOPHUH CTPOCHMS OPraHMYECKUX COCIUHCHMM,
3aKOHOMEPHOCTEH XMMHMYECKOM KHHETHKM — JUIS aHajlu3a COCTaBa, CTPOCHUS M CBOMCTB BELIECTB U
IIPOTEKAHNS XUMHUECKUX PEaKLInii;

4) ymeHue Kiaccu(UIMPOBaTh HEOPraHUYECKUE U OPIraHUYECKHIE BEIIECTBA 110 Pa3INYHBIM OCHOBAHHUSM;

5) ycraHOBJIEHUE B3aMMOCBSI3EH MEXKIy COCTABOM, CTPOCHUEM, CBOMCTBaMH, MPAKTUUECKUM MPUMEHEHHEM
U TIOJy4YEHUEM BaKHEHIINX BEUICCTB;

6) 3HAaHHE OCHOB XHMMHYECKOW HOMEHKJIATYpHI (TPUBHAJIBHOW W MEXIYHApOIHOI) M YMEHHE Ha3BaTh
HEOpPraHMYeCKue U OPraHn4ecKue COeAMHEHU 110 (popMylie 1 Ha000pOoT;

7) ompezienieHHe: BaJCHTHOCTH, CTEIIEHH OKHCIICHUS XHMHYECKHX OJJIEMEHTOB, 3apsOB HOHOB; BHUJIOB
XUMHUYECKHUX CBSI3€M B COCIMHEHUSAX U TUIIOB KPUCTANIMYECKHX PELIETOK; IPOCTPAHCTBEHHOI'O CTPOCHMUS
MOJIEKYJI; THUIIa TUJIPOIN3a U XapaKTepa Cpelbl BOAHBIX PACTBOPOB COJIEH; OKUCIUTENS U BOCCTAHOBUTEIS;
OKHUCJIEHUSI M BOCCTAHOBJICHHUS; NPUHAIJICKHOCTH BELIECTB K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX U
OpPraHMYECKUX COEJIMHEHUH; TOMOJIOTOB U H30MEPOB; THUIIOB, BUJOB U PAa3HOBUJHOCTEH XHMHUYECKUX
peakuuii B HEOPraHUYECKOW U OPraHMYECKON XUMUM;

8) yMeHHe XapaKkTepu3oBaThb: S-, P- u d-deMeHThl Mo ux nosnoxkenuto B [leproanueckoit cucreme J. 1.
MenieneeBa; oOnMe XUMHUUECKUE CBOWCTBA MPOCTBIX BELIECTB — METAUIOB U HEMETAJJIOB; XUMHUYECKUE
CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPraHMYECKUX COCIMHEHUH B IUIaHEe OOIIero, 0cOOEHHOro
U €IMHUYHOTIO;

9) oOBsiCHEHHE: 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB U UX COCIUHECHUI OT MOJI0KEHHS 3JIEMEHTa
B [lepuoguueckoii cucteme [I. M. MenaeneeBa; mpupoabl XUMHUYECKOM CBsI3U (MOHHOM, KOBaJEHTHOM,
METAJJINYECKON, BOJOPOAHOMN); 3aBUCHMOCTH CBOMCTB HEOPIaHUYECKUX M OPraHMYECKUX BELIECTB OT UX
cocTaBa U CTPOCHHUS; CYUIHOCTM H3YYEHHBIX BHUJOB XHMHUYECKUX PpEAKLUMNA: DIEKTPOIUTHUECKON
JMCCOLMALMN, HOHHOTO OOMEHa, OKMCIIUTEIbHO-BOCCTAHOBUTEINIBHBIX; BIMSHUS PA3IMYHBIX (PAKTOPOB Ha
CKOPOCTb XMMMYECKOM pEaKkIMM M Ha CMELICHHME XHMUYECKOIO PAaBHOBECHUS; MEXaHU3MOB IIPOTEKAHUS
peakuuii MeXly OpraHM4eCKMMH U HEOPTraHUYECKUMU BEIIECTBAMU;

10) yMeHHe: COCTaBISITH YpaBHEHHS OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA C TOMOIIBI0 METo1a
ANEKTPOHHOro OajlaHCa; MPOBOJUTH PACUEThl MO XUMUYECKUM (QopMyjaM M YpaBHEHUSAM; IPOBOAMTH
XUMHUYECKUH HKCHEPUMEHT (J1abopaTopHble M IpakTHYecKue padoThl) € COONMIOJEHHEM TpeOOBaHUN K
IpaBWJIaM TEXHUKH 0€30IaCHOCTH MpHU paboTe B XUMHUUECKOM KaOuHeTe (J1abopaTopun).

Conep:xanue yueOHOro npeamera
«Xumusa» B 11 kiaacce (136 4, 4 yaca B HeeJ110)

OO6mas xumus
Crpoenne atoma

AToM — cnoxHas dactuma. JlokazareiabcTBa CIOXHOCTH CTPOCHHUS aToMa: KaTOIHBIE H
peHTreHoBckre Jydd, (oTodddekT, pamanoakTUBHOCT. OTKpBITHE 3JIEKTPOHA, MPOTOHA W HEUTPOHA.
Mopemu crtpoenusi atoma (Tomcona, Pesepdopma, bopa). Makpomup wu wmukpomup. KsanToBo-
MEXaHHYECKHEe PEICTABICHUS O CTPOCHUU aTOMa.

CoctosiHHE 27eKTPOHOB B aToMe. HyKJIOHBI: TpOTOHBI U HeHTpoHBL. Hykmuasl. 300apsl U U30TOMBIL.
KBaHTOBO-MeXaHWYECKHE MPEICTaBICHHUsI O MPHPOJAE dNeKTpoHa. [loHsATHE 00 ANEKTPOHHOHOPOUTAIN H
INEeKTpoHHOM obnake. KBaHTOBBIE UKcTa: TIaBHOE, OpOUTANBbHOE (MOOOYHOE), MATHUTHOE U CITMHOBOE.
[TpaBwiia 3armoTHEHHUS SHEPTETHICCKUX YPOBHEH M opOUTael daeKkTpoHaMu. [[pHHIIAIT MUHUMYyMa SHEPTHUH,
sanpet [laynu, npaBuwino XyHaa, mpaBuio KiedkoBckoro. DeKTpOHHBIE KOHPUTYpaIlMi aTOMOB M MOHOB.
Oco0EeHHOCTH AIEKTPOHHOTO CTPOCHHS aTOMOB XpOMa, Mei, cepedpa u Jp.



BaneHTHBIE BO3MOXXHOCTHM aTOMOB XMMHYECKHMX JJIEMEHTOB. BaneHTHBIE 21€KTpOHBI. BaneHTHBIE
BO3MOYKHOCTH aTOMOB XHUMHMUYECKUX 3JEMEHTOB, OOYCIOBJICHHBIE pa3Iu4HbIMU (pakropamu. CpaBHEHHE
MOHATHH «BAJICHTHOCTB)» U «CTECIICHb OKUCIICHUSI.

Ilepnonnueckuil 3akoH W nepuoamueckas cucrema J[. M. MenneneeBa u CTpOEHHME aToMa.
IIpeanocelIku OTKPBITHS
[Tepuonnueckoro 3akoHa. OTkpeiTue 3akoHa. IlepBas hopmynuposka [lepuoanyeckoro 3akona. CTpykTypa
[lepuoanueckoit cuctembl 31eMEHTOB. COBpEMEHHBIE NMPEACTABICHUS O XMMHMUYECKOM 3jieMeHTe. Bropas
¢dopmynuposka [lepuoanueckoro 3akoHa. [lepuoanyeckas cuctema u ctpoenue aroma. @U3NYECKUNA CMBICIT
MIOPAJIKOBOTO HOMEpa 3JIEMEHTa, HOMEPOB Ipynmnbel M nepuona. llepmomuueckoe W3MEHEHHE CBOWCTB
JJIEMEHTOB: paJuyca aroMma, 3JIEKTPOOTPULATEIbHOCTU. [IpMyMHBI M3MEHEHMS METAJUIMYECKUX W
HEMETaJNINYECKUX CBOMCTB 3JIEMEHTOB B IPYIIaxX U MIEPUO/aX, B TOM YHCIE U B OOJIBIIMX M CBEPXOOIbIIUX.
OcoOeHHOCTH CTPOCHHS aTOMOB AKTWHOWJOB M JIAHTAaHOMIOB. Tperbs ¢opmymnupoBka Ilepuoamueckoro
3akoHa. 3HaueHue llepuoanueckoro 3akoHa u Ilepuoauueckoi cucTeMsl )i pa3BUTHS HAYKU U TOHUMAHUS
XUMHUYECKON KapTUHBI MUPA.

Crpoenne BeuecTna.
JucnepcHbie cCUCTEMBI.

Xnmuyeckas cBsa3b. EnunHas nmpupona xumudeckod cBs3u. [IoHsATHE O XMMHMYECKOM CBSA3M Kak
npolecce B3auMOJICHCTBHA aTOMOB C OOpa30BaHMEM MOJIEKYJ, MOHOB U paJuKaioB. Buabl XuMU4ecKoil
CBsI3U. AMOp(HBIE U KpUCTAJUIMYECKHE BellecTBa. MIoHHas XuMudeckas cBsA3b. JIMIOIbHBIH MOMEHT CBS3H.
CBoiicTBa BEIIECTB ¢ MOHHON KPUCTAUNINYECKON PEIIETKOM.

KoBasientHast cBsi3b. MeTo BaJeHTHBIX CBSI3€M B 0Opa3oBaHWUU  KOBAJICHTHOM  CBSI3U.
DNEeKTPOOTPULATEIBHOCTh W PAa3HOBUJHOCTU KOBAJIEHTHOM CBA3M 10 3TOMY IpPU3HAKY: NOJSpHas u
HernossipHas. Croco0 mepeKphIBaHuUs AIEKTPOHHBIX OpOUTaNel U KiIacCH(PHUKAIMs KOBAJCHTHBIX CBS3EH 110
ATOMY MPHU3HAKY: S- U P-CBsI3U. KpaTHOCTh KOBAJIGHTHBIX CBS3€H M MX KJIacCH(UKAIUS TI0 STOMY MPU3HAKY:
OJUHapHas, JBOMHasg M T. 1. MexaHU3Mbl 00pa30oBaHUs KOBAJICHTHOW CBA3M: OOMEHHBIM M JOHOPHO-
akuenTopHbeli. OCHOBHBIE CBOMCTBA KOBAJIEHTHOM CBS3U: HACBIIAEMOCTb, HAIPABICHHOCTb, JUIOIbHBIN
MOMEHT. [1oJsIpHOCTD CBSI3M M MOJAPHOCTH MOJIEKYJIbl. KpHucTamimyeckoe CTpOEHHE BEIECTB ¢ 3TUM TUIIOM
CBSI3U, UX (PU3HUECKUE CBOICTBA.

Merannuueckast cBsi3b M ee ocoOeHHocTH. Du3myeckue CBOICTBA METAIOB KakK (YHKIUS
METAJUIMYECKON CBSI3M U METAJUIMYECKOW KPUCTAIINYECKON PEIIECTKH.

BonoponHas cBsi3b M MeXaHU3M €€ 00pa3oBaHuA. MEXMOJIEKYIsIpHas W BHYTPUMOJEKYJspHas
BOJOPOAHBIE CBsI3M. DPU3NYECKHE CBOMCTBAa BEIIECTB C BOJOPOAHOW CBA3BIO. buosormyeckas poib
BOJIOPOJIHOM CBSI3M B OPTaHU3ALMH CTPYKTYP OHMOMOIUMEPOB.

Ban-nep-BaanbcoBo  B3aumozeiictBue. OpHEHTALIMOHHOE, WHAYKIMOHHOE M JIHUCIEPCHOHHOE
B3aUMOJCUCTBUE MEXKIY MOJIEKYJIaMU. Y CJIOBHOCTb Pa3CIICHHs BELIECTB 10 TUIIAM CBS3H, €UHAs IIPUPOAA
XUMHUYECKOH CBA3U.

['uOpunnzanust opbutaneii u reomeTpus Mojekyl. Teopust ruOpuaAM3aUMU W OTTAIKUBAHUS
BAJICHTHBIX Map. Tumbl TUOpPUIM3ALKMK DJIEKTPOHHBIX OpOWTalell M TeoMEeTpHUsl OpraHUYecKHX H
HEOPraHWYECKUX MOJEKYII.

Teopuss CTpoeHHs XHWMHYECKMX COeOuHEHHW. [Ipeanochliku Cco3gaHus TEOpPHHM CTPOEHUS
XUMHUYECKHX COEMHEHH: paboThl mpeamecTBeHHUKOB A. M. Bytneposa
(K. b. roma, ®@. Benep, II. ®. XKepap, ®. A. Kekyne), cve3q ecrecrBoucnsitarencii B r. llneiepe.
JInunoctHele kauectBa A. M. bytnepoBa. OCHOBHBIE MOJIOKEHHMS TEOPHUM XHMUYECKOTO CTPOCHMS
OPraHUYECKUX COCIMHEHHM M COBPEMEHHOM Teopuu cCTpoeHusa. M3oMmepus B OpraHuyeckod U
HEOPraHWYeCKOW XHWMHMH. B3anMHOE BIMSHHE aTOMOB B MOJIEKYJIaX OPraHMYECKUX W HEOPraHHYECKHX
BEILIECTB.



OcHOBHbBIE HAmNpaBIICHUS Pa3BUTUS TEOPUU CTPOEHUS OPTraHUYECKUX COECIUHEHHUH (3aBUCUMOCTH
CBOMCTB BEIIECTB HE TOJIBKO OT XMMHUYECKOTO, HO M OT UX 3JEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOCHHUS).
NunykunonHbIil 1 Me3oMepHbIi 3 PexThr. CTepeoperynsipHOCTb.

JlnaniekTuuecKkre OCHOBBI OOIIHOCTH JBYX BEAYIIUX TEOPUH XUMUHU.

Huanexkruueckue ocHOBBI oOmHocTH Ilepmogmueckoro 3akoHa [I. M. MenneneeBa u Teopuu
ctpoerust A. M. ByriepoBa B craHoBieHuH (paOOTHI MPEIIIECTBEHHUKOB, HAKOTICHUE (PAaKTOB, y4acTUE B
ChE3/1aX, PYCCKUUA MEHTAJIUTET), MpeAcKa3aHuu (HoBble ieMeHThl — Ga, Se, Ge u HOBBIC BelllecTBa —
HM30MEpHI) U pa3BUTHH (TpU HOPMYITHUPOBKH).

[Tonmumepsl opranuueckue u Heopranuueckue. [lomumepsl. OCHOBHBIE TOHSTHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COECTUHEHUI: «MOHOMEP», IIOJIHMEP», «MaKpPOMOJIEKYJa», «CTPYKTYPHOE 3BEHO,
«CTENEeHb TMOJUMEpU3alUN», «MOJEKylsapHas wmacca». CrocoObl MOJTy4YeHHs TMOJIMMEpPOB: peakluu
NOJUMEpHU3ali U TMoJMKOHAeHcaunu. CTpoeHrne MOJMMEpOB: reoMeTpudeckas (opma MaKpOMOJIEKYI,
KPUCTAUNIMYHOCTh U aMOpP(HOCTh, CTEPEOperyisipHocTh. lloauMepsl opraHuveckue M HEOpPraHHYECKHeE.
Kayuyku. Ilnmactmaccel. BosokHa. buonosnumepsl: Oenkud M HYKJIEHHOBblE KHCIOThl. Heopranumueckue
MOJIMMEPHI AaTOMHOTO CTPOCHUS (ALTOTPOITHBIE MO (DHUKAIIUN YTIEPO1a, KPUCTATUIMUYECKUI KPEMHUH, CEJICH
U TEIUTyp UEHNOYEHYHOTO CTPOCHHS, AUOKCHUJ KpPEeMHHUS H Jp.) U MOJEKYISIpHOro CTpoeHus (cepa
IlacTUYecKas u Jip.).

Hucnepcubie cuctembl. Yucthle BemecTBa W cMecu. Kiaccudukaius XUMHUECKHUX BEIHIECTB I10
grcrote. CoctaB cmeceil. PactBopel. PacTBopuMocTs Bemiects. Kinaccudukaius pacTBOpOB B 3aBUCUMOCTH
OT COCTOSIHHSI PAaCTBOPEHHOTO BellecTBa (MOJEKYJSIPHBIC, MOJEKYISIPHO-HOHHbIE, HOHHBIE). THIIBI
PacTBOPOB 110 COJAEPKAHUIO PACTBOPEHHOI O BemiecTBa. KoHIeHTpalus pacTBOpOB.

[TonsiTme «mucnepcHass cucreMay. Kiaccudukamusi TUCHEPCHBIX CHCTEM B 3aBHCHMOCTH OT
arperaTHOTO COCTOSIHHMS MCIIEPCHOHHOM Cpelpl M JHUCIEePCHOW (a3bl, a TakKe IO pa3Mepy YacTHIIL.
I'pyOoaucriepcHble CUCTEMBI: AMYJIbCUU U CYCIIEH3MH. TOHKOAMCIIEPCHBIE KOJIIOMIHBIE CUCTEMBI: 30JIU U
renu. D dext Tungansa. Koarynsuus B KOMIOUAHBIX pacTBopax. CHHEpE3HUC B resx.

Pacuernbie 3anaun. PacueTsl o xumudeckum popmymnam.

Pacuerbl, cBsi3aHHBIE C TOHATHSAMH «MaccoBas JAOJsI» M «0ObeMHas JOJs» KOMIIOHEHTOB CMECH.
Brrunciienre MoISIpHO KOHIIEHTPallMA PacTBOPOB.

JeMoHcTpanuu. Moen KpHUCTAJUIMYECKUX PEHIETOK BELIECTB C Pa3IMYHBIM THUIIOM CBSI3€H.
Monenu MoJieKyll pa3aIu4yHON reoMeTpun. Mojenu KpucTaJUIMYecKUX pelieTok anMasa u rpadura. Moaenu
MOJIEKYJT U30MEPOB CTPYKTYPHON M MPOCTPAHCTBEHHOM H30MepUU. Moaenn KpUCTATIMYECKUX PEMIETOK
MeTaIoB. Mojienu U3 BO3AYIIHBIX [IAPOB, OTPAKAIOIIKE MTPOCTPAHCTBEHHOE PACIIONOXKEeHHE sp3-, SP2-, Sp-
rHOPUAHBIX OpOUTaNIel B MOJIEKYJIaX OPraHUYeCKUX U HEOPTaHUYECKUX BEIECTB.

Komnnekuust mactMacc U BoJOKOH. OOpa3iibl HEOPraHUYECKHX TMOJIMMEPOB: CEPhI TUIACTUYECKOM,
¢dochopa kpacHoro, KBapua u Jip.

Mopenmu wmonexkyn OenkoB u JIHK. OOpasupl pa3nuuHbIX cucteM ¢ >kuakou cpepoi. Koarymsius.
Cunepesuc. Iddext Tungans.

JlabopaTopHble ONbIThI. 3HAKOMCTBO C KOJUIEKIMSIMH MHUIIEBBIX, MEIULIMHCKUX U OMOJIOTUYECKUX Ielel U
3oneit. [lonyueHne KomIouaHOTrO pacTBopa xjopuaa sxenesa (I1I).

XuMHYeCKHe peakuum

Knaccudukanus XUMHUYECKUX PEaKIUid B OpraHWYeckoil W HeopraHudeckoil xumuu. [loHsTHE O
XMMHYECKON pEeaKkluu, OTIMYUE €€ OT SACpHOUM peakuuu. PacmiersieHuwe siaep, TEPMOSAECPHBIA CHHTE3,
sJIepHbIA OOMEH. AJIOTPOIHBIE U TOTUMOP(HBIE TPEBPALLEHUS BEIIECTB.

Knaccudukanmst peakiuii B HEOPraHUYECKOW XUMHUH IO YHCIIY U COCTaBY PEarupyromuX BEIIECTB
(paznoxeHus, COeTMHECHHMS, 3aMeITeHUsI, 0OMEHA).



Knaccudukanus XUMHYECKHX pEaKIHi B OpraHM4ecKod XHMHM (IPUCOEAMHEHHUS, 3aMelleHus,
OTLIETUICHNUS, U30MEPHU3ALINN).

Knaccudukanmst peakmuit mo TtermoBomy 3ddekty, mo (a3oBoMy COCTaBy, IO YYaCTHIO
Karanusaropa. OOpaTuMble M HEOOpaTUMbIE peakiuHu. THUIBI PEareHTOB M IMOHATHE O MEXaHU3Max
XUMHUYECKUX peakiuil (HOHHOM U CBOOOJTHOPAAUKATIBLHOM).

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIMM M PEakluH, UAylmue 0e3 H3MEHEHHsS CTeleHen
OKHCJIEHUSI AJIEMEHTOB. MEXMOJEKYJIIPHbIE U BHYTPUMOJIEKYIISIPHBIE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu. Peakuyu AuCHponopUUOHUPOBaHUSA. MeTOIbl COCTaBIEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii: MeToJ] JIEKTPOHHOTO OajaHca U METO]| OJTypeaKIuii.

OCHOBHBIE TIOHATUS XUMHUYECKOM TepMmoanHaMuKu. [lepBoe Havano TepMoaMHaMHKHU. TennoBoi
3 PeKT XUMUYIECKON PEaKITUH.
3akoH I'ecca m cnenctBus u3 Hero. Temnora (3HTanpnuUs) 0Opa3oBaHUs BeUIECTBA. TE€pPMOXMMHUYECKHE
pacueTsl.

[Tonsitue sHTponmu. Bropoe Hadano tepmomuHamuku. CBoOomHast sHeprusi [mbO0ca. Pacuersr
CaMOIIPOU3BOJILHOTO MPOTEKAHUSI XUMUYECKON PEAKIIH.

CkopocTh xuMuueckux peakuuii. Ilpenmer xummuueckoir KuHeTuku. [loHsTHE CKOPOCTH XUMUYECKON
peakuuu. KuHetnueckoe ypaBHEHUE pEaKUUU M KOHCTaHTa CKOPOCTHM XHMMHUUYECKOW peakuuu. DakTopsl,
BIUSIIONIME Ha CKOPOCTh XHMMHMUYECKOM peakiuu (MpUpoja peardupyrolux BEIIeCTB, KOHIIEHTPAIHs,
TeMIIepaTypa, HOBEPXHOCTh COIPUKOCHOBEHUS BEIIECTB).

[TonsTne o KaTanu3aTopax M Kartanu3e. ['OMOreHHBII M TIeTepOreHHbId KaTanu3. DepMEHTHI.
depMeHTaTUBHBIN KaTaiau3 U ero MexaHusM. [Ipomoropel. Karanutuueckue siapl. UTHruOuTopsl.

MexaHu3M IeMCTBUS KaTaln3aTOPOB.

OOpaTtuMoCTh XMMHUECKUX peakuui. XuMuueckoe paBHoBecue. OOpaTUMble XUMUYECKUE PEaKLny,
n3MeHeHne sHeprun ['mb60ca B oOpaTmMoM mporecce. XUMHUYECKOE PaBHOBECHE M €r0 JMHAMUYECKUH
xapakrep. Konctanta xumudeckoro paBHoBecus. Ilpunuun Jlelllatenbe. CMmenieHue XuMHUYECKOTO
paBHOBECHS.

ONEKTPOJIUTHYECKAs JUCCOLMALUA. OJIEKTPOJIUTBI M HEINEKTPOJIUTBHL.  DJIEKTPOJIUTHYECKAs
JMCCOLMAIUS, MEXaHU3M JHUCCOIMAllMK BEIIECTB C pa3iMYHbIMU BHJIaMM CBsi3u. CHIIbHBIE U cllaOble
anekTposnuThl. CTeneHb AMCCOLMAMM W €€ 3aBUCUMOCTh OT pas3nuuHbiX (akrtopoB. KoHcTanTa
mucconmanuu. [Ipoussenenne pacrBopumoctu. MoHHoe npoussenenue Boasl. [lonsarue pH. Bomoponnsrii
MI0Ka3aTeb.

I'mpponu3. T'maponn3 kak oOMeHHBIM mponecc. OOpaTuMblii U HEOOpPaTUMBIA  THAPOIIN3
OpPraHMYECKUX U HEOPraHWYECKUX BeulecTB. I'maponus cosel. I'maposnns opraHM4ecKux COSAMHEHUH Kak
XUMHYecKas ocHOBa oOMeHa BeuiecTB. I'maponu3z AT® kak OCHOBa HEPreTHUECKOro OOMEHa B KMBBIX
opranuszMax. ['mApoau3 OpraHUYecKUX COEIMHEHHWH B MPOMBIIIJIEHHOCTH (OMBUIEHHE JKUPOB, MOJIyuyeHHE
THJIPOJIU3HOTO CUPTA U T. J1.). YCWIEHHE U IMOJABJICHHE 00paTUMOIo I'MIpoin3a. 3HaAYeHUEe T'MJIPONIN3a B
MIPOMBIIIJIEHHOCTH
U B OBITY.

Pacuernble 3agaum. PacueTsl 1Mo TEepMOXMMHYECKUM YpaBHEHHsIM. Bpruucinenue temiaoBoro sddexra
peakIMM IO TeryIoTe OOpa3oBaHMs pearupyrollux BeIIeCTB M NPOAyKTOB peakuuu. Onpenenenue pH
pacTBOpa 3allaHHOM MOJIAPHOM KOHILICHTpalMW. PacdeT cpemaHeil CKOPOCTH peaklUUH IO KOHIICHTPALUIM
pearupymromux BellecTB. BBIUMCIEHHS € HUCMONb30BAaHUEM IOHATUS «TEeMIEepaTypHbI Ko3(p(UIEHT
CKOPOCTH peakuumn». Haxok1eHne KOHCTaHThl PAaBHOBECUS

pEeakyu Mo PaBHOBECHBIM KOHLEHTPALUSM U ONPEIEICHUE UCXOIHBIX KOHIIEHTPALUK BEIIECTB.

JdeMoHcTpanuu. AJUIOTpOIIHBIE TIpeBpalieHus cepbl U docdopa. Peakiuu, uaymme ¢ o6pa3zoBaHueM Tasa,
ocamka wid Boabl. OKHCIMTEIBHO-BOCCTAHOBUTENIBHBIE pEaKIUd B  HEOPTaHWYCCKOW  XWMHH



(B3amMoJielicTBHE IIMHKA C pacTBOpaMH COJISHOM Kuciaotel u cyiabdara memu (II)). OxuciaurenpHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUM B OPraHMYECKONW XUMHH (OKHCICHHE allbJernja B KapOOHOBYIO KHCIOTY —
peakiusi «cepeOpsHOro 3epkayia» uiu peakuus ¢ ruapokcuwiom menu (II), okuciaenue sTaHosa HA METHOM
Katanuzatope). M3ydeHue 3aBHCUMOCTH CKOPOCTHM XMMHYECKOM peaKIMu OT KOHIICHTPAllUM BEILECTB,
TEMIEpaTypbl  (B3auMOJEHCTBHME  THOCYIb(ara HATpUS C CEPHOM  KHUCIIOTOW), TIOBEPXHOCTHU
CONMPUKOCHOBEHUSI BEHIECTB (B3aWMOJICHCTBUE COJITHOW KHCIIOTHI C TPaHyJIaMH M MOPOILIKAMH aTFOMUHUS
unu uuHka). [IpoBegeHne KaTaTUTHYECKUX PEaKIMi pa3iioKeHHs MEPOKCUA BOJIOPOJa, TOPEHUs caxapa,
B3auMOJICICTBUS Hofa U amoMmuHus. Koppo3us jkene3a B BOJIHOM cpele C YpOTPONIMHOM M 0€3 HEro.
Hab6mronenue cMernenus xumuaeckoro paHoBecus B cucteme: FeCls + 3KSCN «—— Fe(SCN)s + 3KCI.

CpaBHeHHUE AIIEKTPONPOBOIHOCTH PACTBOPOB AIEKTPOJUTOB. CMElIeHHEe PaBHOBECHS IUCCOIMAIINU
cl1a0bIX KUCIOT. IHIMKATOPHI M U3MEHEHHE UX OKPACKU B Pa3HbIX cpefax. MIoOHHbIe peakiuu U yCIOBHS UX
nporekanus. ['uaponus kapOOHATOB, CyIb()ATOB U CHIUKATOB MICIIOYHBIX METauioB, HUTpara cBuHma (II)
WM IUHKA, XJIopuaa aMMoHUs. CepHOKHUCTBINA U ()ePMEHTATUBHBIN TUAPOIIN3 YTICBOIOB.

JlabopaTopHble onbIThl. PaznoxkeHne nepokcuaa Bojaopoaa ¢ nmomoibio okcuaa meau (I) m xaramassl.
3nakomcTBO ¢ koytekiueit CMC, comepskamumx sH3uMBL. Peakuuu, uaymnie ¢ oOpa3oBaHUEM OCajKa, rasa
WIM BOJBI JJII OPraHUYECKUX M HEOPTaHUYECKUX DIIEKTPOIUTOB. Pa3iuuHble cliydad THUAPOJIM3A COJCH.
HccnenoBanue cpebl paCTBOPOB C MOMOIIBIO HHAUKATOPHOM Oymaru.

IIpakTnuyeckass padora Ne 1. PemeHune SKCHEpUMEHTANbHBIX 33434 I10 ONPEACICHUIO IUIACTMACC U
BOJIOKOH
IIpakTnyeckas padora Ne 2. CKopoCcTb XUMHUYECKON peaKIMU. XUMUYECKOE PABHOBECHE.

BemecrBa 1 ux cBoiicTBa

Knaccugukaius HeopraHn4eckux BeIEeCTB.

BemecTBa npocTsie U cioxHbIE. biaroponssie ra3sl. CpaBHUTENbHAS XapaKTEPUCTUKA IPOCTBIX BEILECTB!
METAJUIOB M HEMETAJUIOB, OTHOCHTEIBHOCTh 3TON Kiaccudukanuu. CroxXHbIE BellecTBa: OWHAapHbIE
COeMHEHUS (OKCHIbI, TaTOreHUIbI, CYIb(GUABI U T. 1.), THAPOKCH]IBI, COJIH.

[TonsiTue o0 KOMIJIEKCHOM coequHeHUH. (OCHOBBI KOOPJMHAIIMOHHOM TEOpHUH  CTPOEHHS
KOMIUIEKCHBIX coeiuHeHni A. BepHepa.

JloHOpHO-aKIIENITOPHOE B3aUMOICHCTBIE KOMILJIEKCOOOpa3oBarenel u nuranaoB. KoopauHamonnoe
YHCII0 KOMILJIEKcooOpa3oBarens. BHyTpeHHss 1 BHEWIHsA cdepa KOMILJIEKCOB.

Jucconmanus KOMIUIEKCHBIX coequHEHUN. [[puMeHeHne KOMIUIEKCHBIX COEIUHEHUN B XUMHUECKOM
aHaJIN3€ U B IPOMBIIIJIEHHOCTH, UX POJIb B IIPUPO/IE.

Knaccugukanus oprannueckux BemiectB. Knaccudukanus opraHH4ecKMX BEIIECTB MO CTPOEHUIO
YIJIEpOAHON Lenu (AUKINYECKHe U LUKIMYECKUE, HAChIIIEHHbIE U HEeHACHIILEHHbIE, KapOOMKINYECKUE U
reTepOLMKINYECKUE, apOMaTHYECKHE YTIJIEBOJOPO/bI). YTJIEBOJOPOJbl (ajKaHbl, aJKEeHbl, aJKUHBI,
LUKJIOAJIKAHbI, aJKaJueHbl, apeHbl, raJIOT€HONPOU3BOJHbIE YIIeBOI0POaA0B). DyHKIMOHATBHBIE TPYIIIBI
(ruapoxcuibHasi, KapOOHUIIbHAS, KapOOKCUITbHAS, HUTPOTPYIINa, aMUHOTPYIINA) U KJIacCU(UKAILKs BEIIECTB
0 3TOMY Npu3HaKy. ['erepodyHKIIMOHAIbHBIE COeIUHEHNA. [ eTepOuKINYecKHe COeTMHEHUSI.

Mertamnbl. [lonoxxenue meramioB B Ilepuoanueckoit cucteme [I. M. MenneneeBa. OcobeHHOCTH
CTpoeHusi aToMOB M KpuctamwioB. [lomumopdpusm. OOmme Qu3nuecKue CBOWCTBA METaJIIOB.
deppoMarHeTUKH, NapaMarHeTUKU U THaMarHETHKU.

ONEKTPOXUMHUYECKUM pA HanpspkeHMH MeTauioB.  CTaHAAapTHBIA  BOJAOPOIHBIM  JIEKTPO.
CranmapTHbI€ DJIEKTPOJHBIE MOTEHIUAMbl. OOIIHe XUMUYECKUE CBOWCTBA METAJUIOB. B3aMMOJICHCTBUE C
HEMeTallJlaMH, BOJOM, OMHApHBIMU COEAMHEHUSMH, KUCIOTaMH, COJIsIMU. B3anmonelicTBHe HEKOTOPBIX
METAJJIOB C pacTBOpamMH mienodeld. BsaumojeilcTBe aKTHBHBIX METaNIOB C  OpPraHUYEeCKUMH
coequHeHUsIMU. OCOOEHHOCTH peakuii METaJUIOB C a30THOM M KOHLIEHTPUPOBAHHON CEPHOM KUCIOTOM.



Kopposus meramnos. [lonarue koppo3uu. XuMudeckas U 3JIEKTPOXUMHUYECKas KOPPO3USI U CTIOCOOBI
3aIIHATHl METAJUIOB OT KOPPO3UHU.

OO6mme cnocoObl mosydeHusi MeTayuioB. Metamuisl B mpupoje. OCHOBHBIC CITOCOOBI TMOTYYCHUS
METAJIJIOB (IIMPOMETAILTYPIrusl, THAPOMETAIULYPrusl, SIEKTPOMETAIUIYPIrHs).

ONEeKTpPOaN3 KaK  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIA  IpOLECC.  ODJEKTPOJIM3  PACIIaBOB
ANEKTPOJIUTOB. JEKTPOJIU3 PACTBOPOB DJIEKTPOJUTOB C HHEPTHBIMU M aKTUBHBIMM 3JIEKTPOAAMH.
Hcnonp30BaHue 37€KTPOIM3a B IPOMBIIUIEHHOCTH. ["anbpBaHnueckue 3neMeHTsl. [Iponecchl Ha 31eKTpoaax
B raJIbBAaHUYECKOM 3JIeMEHTE. AKKyMYIATOp. TOIIMBHBIE 37IEMEHTHI.

Mertasibl rnaBabIX noarpymni. llenounsie MeTanbl, 001as XapaKTepUCTHKA Ha OCHOBE MOJIO0KEHUS
B Ilepuonnueckoii cucreme anementoB [[. . MenaeneeBa u crpoeHust aroMoB. [lonydenue, ¢puzndeckue u
XUMHUYECKHE CBOMCTBA, NPUMEHEHUE IIEIOYHBIX METAIUIOB W HUX coeAuHeHud. bepuiumii, marswii,
LIEJIOYHO3EMENbHBIE METAJUIBI, UX O0Ilas XapaKTepUCTHKa Ha OCHOBE IoJjokeHus B llepmonmueckoit
cucreme snemeHToB J[. M. MenpaeneeBa u crpoenusi atomoB. [lomydenue, ¢uszndeckue M XUMHUYECKHE
CBOMCTBA, NPUMEHEHUE IIEJTOYHO3EMENIBHBIX METAJIOB U UX COEAMHEHUH. AJIIOMMHUN, CTPOEHHE aTOMa,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA, MOJTy4YeHHE U TIPUMEHEHHE.

Metamiasl 1OOOYHBIX MOATPYHI. XapaKTepUCTHKA METAUIOB MOOOYHBIX MOATPYII MO HX
nonoxeHuto B [lepuoaunueckoit cucreme snementoB /. 1. MenzeneeBa u CTpO€HUIO aTOMOB.

Menb: Qusudeckre U XMMHYECKHUE CBOICTBA, MMONyYeHUE U MpUMeHeHue. BaxkHele coeinHeHus
MeJIu.

®uznyeckue MU XUMHUYECKHE CBOMCTBA, IOJIYYEHHE U IPUMEHEHHE IMHKA. XapaKTepUCTUKa
BOKHEUIIINX COCTMHEHUN (OKCUA ¥ THIIPOKCHUIA IITHKA).

@u3nyeckue M XUMHUYECKHE CBOMCTBA, IOJYYEHHE M IPUMEHEHHE XpoMa. XapaKTepHUCTUKa
BaXKHEHIINUX coenuHeHuil (okcuzpa u ruapokcuga xpoma (III), muxpomaroB M XpoMaroB IIEIOYHBIX
MeTauioB). OCOOEHHOCTH BOCCTAHOBJICHHUS IUXPOMATOB B 3aBUCUMOCTH OT CPEJIbI PACTBOPOB.

®u3nueckue M XMMHUYECKHE CBOWCTBA, IOJYYEHHUE M MPUMEHEHHE MapraHia. XapaKTepUCTHKa
BXHEHIINX COCTUHEHUI: OKCUIOB, THIPOKCHIOB, cojieil. OCOOEHHOCTH BOCCTaHOBJICHUS IIEPMAHTAaHATOB B
3aBHCHUMOCTH OT CPE€Jbl PACTBOPOB.

Hemerannsl. [Tonoxenue Hemeramnos B [lepuoguueckoii cucteme 1. . MenneneeBa. OcoGeHHOCTH
CTPOEHHMS ATOMOB U KPUCTAJIJIOB. AJUIOTPOIHSL.

biiaroponnbie rassi.

OxucnuTenbHble W  BOCCTAaHOBUTEIbHBIE CBOWCTBa HemeTauioB. OOmias XapakTepUCTHKa
BOJIOPOJHBIX COEAMHEHUH HeMeTaiioB. O01as XxapakTepuCTHKa OKCHIOB M THAPOKCUIOB HEMETAIIIOB.

I"anorensl. CTpoeHHE aTOMOB TaJIOT€HOB, UX CpPaBHUTENIbHAs XapakTepucTuka. CBOMCTBa IPOCTBIX
BEIIECTB, 00pa3oBaHHbIX rajoreHaMu. OKHUCIHTENbHBIE CBOWCTBA TaJOr€HOB. [ alloreHOBOAOPOABI, HX
CBOMCTBA, CPABHUTEJbHAS XapaKTEPUCTUKA. XJIOP U €r0 COEAUHEHUS,

HaxXOXJECHWE B MPHUPOAE, IOJyYEHHUE, CBOWCTBA, NPHUMEHEHHE. XJIOPOBOAOPOA M COJIAHAs KHUCIIOTA.
Xnopuael. Kucinopoassie COeIMHEHHS XI0pa

XanbpkoreHnsl. HaxoxaeHne Kuciaopojia U cepbl B MPUPOJE, MOJy4YE€HUE UX B MPOMBIIUIEHHOCTH U
naboparopun. CBOWMCTBAa KHCIOpOAAa M CEPBI: AUIOTPONHS M (PU3WYECKHE CBOWCTBA aJIOTPOIHBIX
Moau(UKaAIMI; OKUCIUTEIbHBIE CBOWCTBAa KHUCIOPOAA M CEpPbl B PEAKUUSAX C IMPOCTHIMH BELIECTBAMH.
BoccTanoBuTEnbHBIE CBOICTBA CEPBI.

OxucieHre KMCI0pOIOM CIOKHBIX BemecTB. OKUCIUTENbHBIE CBOMCTBAa 030HA. [IpMeHeHne kucnopona u
o30Ha. [IpumeHnenue cepsl.

CepoBoJ10poJl, HaXOXKAECHUE B TPUPOAE, MOIYUCHHUE, CTPOEHUE MOJIEKYJIbl M CBOMCTBA: (PU3MUECKUE H
xumuueckue. CepoBogopoiHas kucinora u cynbdusl. Oxeun cepsl (IV), ero cBoiicrBa. CepHucras KMciaoTa
u ee comu. CepHas KUCJIOTa: MPOMBIIIJIEHHOE MPOU3BOJICTBO, (PU3MUECKHE M XHUMHUYECKHE CBOMCTBA
(oxucnuTenbHbIe U 00eMeHHbIe). [[puMmenenne cepHoit KUCIOThI. COMM CEPHOU KHCIIOTHI.



A3zor. Haxoxaenue B mnpuponae, mnoiaydeHue. CrpoeHue MoJeKyabl. OKHCIUTEIbHBIE U
BOCCTAHOBUTEJbHBIE CBOMCTBA a3oTa. [IpuMeHeHnme a3zoTa. AMMHMAaK: HOJIyYEHHE, CTPOECHHE MOJIEKYJIBI,
CBOMCTBA (OCHOBHbBIE, pEaKMi KOMIUIEKCOOOpa30BaHMs, BOCCTAHOBUTEIbHBIE, OKUCIUTEIbHBIC, PEAKIIUH C
OpPraHMYECKMMU BEUIECTBAMM U C yIJIEKUCIbIM Tra3oM). Coin aMMOHMS M UX IpuMeHeHue. OKCUAbI a3ora,
UX CTPOEHHE U CBOMCTBAa. A30THas KHMCIOTa: MOJIY4YEHHE, CTPOCHHE MOJEKYNbl U cBoiicTBa. Hutpartsl, ux
TEPMHUUECKOE pa3ilokeHue. Pacnio3HaBaHMe HUTPATOB U UX IPUMEHEHUE.

®ochop. Haxoxknmenue B Tmpupoae, MmodaydeHue. Aumorpornuss U (PU3UYECKHE CBOMCTBa
Moaudukanuii. OkuciauTenbHble CBOWCTBA(pEaKIMM C MeTallaMH) W BOCCTAaHOBHUTEIbHBIE CBOWMCTBA
dochopa (peakuuu ¢ rajioreHamMH, KHCIOpPOJIOM, KOHIIEHTPHUPOBAHHOW CEPHON M a30THOM KHUCIOTaMH).
Oxkcun pochopa (V). DochopHbIe KHCIOTHI U UX COJIH.

VYrinepoa. Haxoxnenue B mnpupome. Asutotporus u - (pu3MYECKHE CBOWCTBA MOIUDUKAIIAN
(moBTOpeHue). XUMHUUYECKHUE CBOMCTBA YIJEpoa: BOCCTAHOBUTENIbHBIE (B3aUMOJICHCTBUE C TaJOr€HAMH,
KHCJIOPOJIOM, CepoM, a3oToMm, BojoH, okcuaoM Menu (II), KOHUEHTpUpPOBAHHOW CEPHON M a30THOU
KHCIOTaMH) W OKHUCIIUTENbHBbIE (B3aUMOJECHCTBHE C METaJUIAMH, BOJOPOJOM, KpEeMHHEM, OOpom).
[Tonyuenue, cBOWCTBA U NPUMEHEHUE OKCUIOB YIiiepo/ia. YToJibHasl KUCIO0Ta U €€ COJIN.

Kpemuuii. HaxoxxIeHue KpemMHUs B NpPUPOAE M €ro IMojydyeHue. AJUIOTpOIUs U CBOMCTBA
QIJIOTPOTNHBIX MOAM(UKAIUMN KpeMHHUs. BoccTaHOBUTENbHBIE (PEaKlMU C TajJoreHaMH, KHCIOPOIOM,
pacTBOopamMH IeJOoYeil) U OKUCIMTEIbHBIE CBOMCTBa KpeMHHs (peakuuu c wmerauiamu). [Ipumenenue
kpeMmHMs1. OKCUJl KpEMHHUSA, KPEMHHEBAsi KMCIIOTa U €€ coau. CUIIMKATHASI IPOMBIIIIIEHHOCTb.

Kucnorsl opranmuyeckne u Heopranmdeckue. CocTaB, KiIaccHpUKAMs W HOMEHKIATYpa
HEOpPraHMYECKUX W OpraHuuecKkux KuciotT. [lonmydyeHune BakHEHIIMX OPraHUYECKUX M HEOPraHUYECKUX
KHMCIIOT. XMMUYECKHE CBOMCTBA (peakluu ¢ METAJUIAMH,

C OKCHJAMM METAJUIOB, C OCHOBAaHUSIMHU, C COJIAMM, CO cHUpTamu).OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE
cBoicTBa KUCIOT. OCOOCHHOCTH CBOMCTB CEPHOM M a30THOW KHCIIOT, MypaBbHHOW U MIABEJIEBON KHUCIIOT.

OcHoBanusi opraHudeckue u Heopranudeckue. CoctaB, Kiaccupukanus, HOMEHKIATypa
HEOPraHMYECKUX U OpPTaHWYecKUX OCHOBaHUI. OCHOBHBIE CIOCOOBI MOJTYYEHUS THAPOKCUAOB METAIOB
(menoueld — peakuusMH METAIOB M UX OKCHAOB C BOJIOM, HEPACTBOPUMBIX OCHOBAHMI — peakiuei
oomena).lTonyyenne ammuaka U amMHHOB. XHMMHUYECKHE CBOWCTBA OCHOBAHMIA: IIenoued (peakiuu ¢
KHCIIOTaM{,  KHUCJIOTHBIMU  OKCHJIaMH, pacTBOpaMH  CoJied, C  TOpPOCTBIMH  BEIIECTBAMHU, C
TaJIOUIOTIPOU3BOIHBIMU  YTJIEBOJIOPOJIOB, (PEHOJIOM, >KHpaMH); HEPACTBOPUMBIX OCHOBAaHUH(PEaKIUU C
KHCIIOTaMHU, PEAKIIU PA3TI0KEHHUS).

AM@oTepHbIe OpraHuyYecKue M HeopraHuyeckue coenumHeHus. CrocoObl moiyyeHUs: aM(pOTEpHBIX
coequHEeHNI(aM(DOTEPHBIX OCHOBAaHWW W AMHHOKHCIIOT), MX XHMMHUYECKHE CBOMCTBA. OTHOCHUTEIHHOCTH
JIEJIEHUs] COEIMHEHUI Ha KUCJIOThl 1 OCHOBAHUA.

['eneTnueckasi CBSI3b MEXKJY KJIacCaMM OPTraHUYECKUX M HEOPraHWYecKuX coeluHeHuid. [lonsarus
«TEHETUYECKAsl CBA3b» U «T€HETHYEeCKUU psAn». OCHOBHBIE MPU3HAKK M€HETUYECKOro psana. ['eHetuueckue
psaabl MeTalioB(Ha HpHUMEpe KalblMs M JKejle3a) U HeMEeTalUIoB (Ha IpUMepe cepbl U KpEeMHUs) U
MEPEXOIHOTO 3JeMeHTa (Ha npuMmepe amoMuHus). [‘eHeTnueckue psabl M TeHETUYeCKas CBS3b B
OpraHN4YeCKON XUMHH.

EnuHcTBO MUpa BeliecTs.

PacueTnsble 3agaumn. Berunicnenue macchl Wi o0beMa NPOAYKTOB PEAKIMM IO M3BECTHOW Macce WM
00bEMYy HCXOIHOTO BEIIECTBA, COAEPXKAIIEro MpUMecH. BbluncieHne mMacchl MCXOJHOTO BEIIECTBA, €CIH
U3BECTEH NPAKTUUYECKUN BBIXOJ U MAaccoBas €ro J0JsI OT TEOPETHUYECKH BO3MOYKHOrO. Bprumcienust mo
XUMHUYECKUM ypaBHEHUSIM peaklUid, €ClIu OJHO M3 pearupyrollnux BEeIEeCcTB 1aHo B u30bITke. Onpenenenue
MOJIEKYJISIpHOM  (pOopMynbl BeliecTBa MO MAacCOBBIM JIOJIAIM 3JIeMEHTOB. OrmpeneneHne MOJEKyJISIpHOM
¢dbopMynbl ra3000pa3HOrO BELIECTBA 10 WM3BECTHOW OTHOCUTENBHOM IUIOTHOCTH M MAacCOBBIM JOJISIM



anemMeHTOB. HaxoxxmeHnue mosekynspHod (Gopmynbl BemiecTBa Mo mMacce (00beMy) MPOAYKTOB CTOPAHMS.
KomOununpoBaHHbIe 3a1a9M.

Jemoncrpauuu. Komekuusa «Kiaccudukaiyss HEOpraHWYeCKUX BemlecTBy». lloimydeHne KOMILIEKCHBIX
OpPraHMYECKUX W HEOPraHWYECKUX coeluHeHui. JleMOHCTpauus Cyxux KpuctawioruapaTtos. Kosnekuus
«Knaccuukanus opraHMUECKUX BEMIECTB». MOAETH KPUCTAI-TMYECKUX PEIIeTOK MeTayuioB. Kommekius
METAJUIOB C pa3HbIMU (U3NYECKUMHU CBOWCTBaMH. B3anMojeiicTBHEe METauIOB C HEMeTaulaMu (LIMHKa C
Cepoil, aIOMUHUS C MOJIOM), C paCTBOpaMU KUCJIOT U 1enoueil. ['openne meramioB (LIMHKA, jKeie3a, MarHus
B KHCJIOPO/JIE).

B3anmoneiicTBre a30THOM M KOHIICHTPUPOBAHHOM CEPHOM KHUCIOT ¢ Meapto. Kopposuss mertamioB B
Pa3IMYHBIX YCIOBUAX M METOABI 3aliuThl OT Hee. Komnekuus pyn. BocctaHoBieHHEe MeIn U3 OKCHIIa MEAU
(IT) yriem u BomopoaoM. AnromuHorepmusi. Bzanmonetictus cynbdara meau (II) ¢ xenesom. CocraBiienue
raJIbBAHUYECKUX IJIEMEHTOB. DIEKTpoiu3 pactBopa cynbdara meau (II). OOpasmbl MIEIOYHBIX METAIIOB.
Peakuust okpammBaHus MIIAMEHU COJISIMU IIEJIIOYHBIX METAIUIOB. B3auMoIelicTBUE JIUTUS U HATPUS C BOJOM
U OTUJIOBBIM cnupTOM. BisaumopeiictBue Hatpus ¢ cepoil. OOpasupl MeramwioB [IA  rpynmsl.
B3aumMopeiicTBue kaiblus ¢ BoJoM. ['opeHre Maruusi B BOJI€ U TBEPJOM YIUIEKUCIIOM rase. KauecTBeHHbIe
peaKiuu Ha KaTHMOHBI MarHus, Kanblus, Oapus. Peakuuu okpammBaHus IUIAMEHU cCONisiMU MeTaiuioB ITA
rpynnsl. Mcnons3oBanue rugpokcuna meau (II) B kaueCTBEHHBIX PEAKIMSIX OPraHUYECKUX COETUHEHUH.
[lepexon xpomata B quxpomar u oOpatHo. [lonyuyenue u uccnenoBanue cBoMCTB ruapokcuaa xpoma (III).
OxucauTenbHble CBOMCTBa AuXpoMara Kanus. OKMCIUTENIbHbIE CBOMCTBA II€pMaHraHaTa Kajlus B peakLMsIX
C OpPraHMYeCKUMU U HEOPTaHUYECKUMU COEIMHEHUSAMU. MoIeIN KPUCTAIUIMYECKUX PELIETOK HoJa, ajiMasa,
rpadura. B3peIB cMecu BoOpoaa ¢ KHCIOpoaoM (Tpemydero rasza). ['openme cepswi, dhochopa u yrias B
kucnopone. OOeciiBeunBanue OpPOMHON(MOIHOW) BOJBI STHJICHOM. [aloreHbl (IPOCThIC BEIIECTBA).
OxucnuTenbHble CBOMCTBA XJIOpHOM Boabl. I[losnyueHue coisisHOM KucioTel U ee cBoiictBa. [lomydenue
kuciopoja. [loayyeHune OKCHAOB TOpEeHHMEM MPOCTBIX M CIOXKHBIX BellecTB. B3anmopeicTBue cepol ¢
MeTalIaMHU(aTIOMUHUEM, LIUHKOM, ene3oM). [lomyueHue cepoBomopoja W CEpOBOJOPOJHON KHUCIOTHI,
JI0Ka3aTeNbCTBO HAIMUUS Cylb(pua-uoHa B pacTBope. CBocTBa cepHOIM KUCIOThI. CXema MPpOMBIIIIEHHON
YCTaHOBKM (ppakIIMOHHON NeperoHku Bo3ayxa. [losnyuenue u pasnoxkeHue xyopuaa ammonus. [lonyuenue
okcuma aszora (IV) peakumeit B3aUMOAECUCTBUST MEIM C KOHIEHTPUPOBAHHOW Aa30THOW KHCJIOTOM.
B3aumopeiictBue okcuma azota (IV) ¢ Bomoi. PaznokeHue HUTpaTra HATpus, TOPEHHE YEPHOTO IMOPOXa.
I'openue docdopa, pactBopenue okcuma ¢ocdopa (V) B Boje U HCCIEIOBAHUE MOTYYEHHOTO PacTBOpa
nHAUKaTopoM. Koseknuss mpupoAHBIX COEIWHEHUN yriepoaa. Kpucrauimueckue pemeTrku anamasa M
rpaduta. Ancopouus

okcupa azota (IV) aktuBupoBaHHbIM yriieM. Ilepexon kap6oHaTa B rupokapOoHaT U odparHo. Komnekiuu
MPUPOJIHBIX CUIIMKATOB U MPOJYKLIHUH CUIIMKATHOW MTPOMBILIIIEHHOCTH.

JlaGopaTopHble onbIThbl. O3HaKOMIIEHHE ¢ 00pa3liaMH MpeCTaBUTENeH Pa3HbIX KIaCCOB HEOPTaHWYECKUX
BelecTB. B3anMoelicTBie MHOTOATOMHBIX CITMPTOB U TJIFOKO3bI C (DeTMHTOBOM KUAKOCTHIO. KauecTBeHHBIE
peakuun Ha uoHbl Fe2+ u Fe3+. O3znakomieHue ¢ oOpaslaMu MpencTaBUTENEd pa3HbIX KIIACCOB
OpPraHMYeCKUX BEIIECTB. B3anMOJIeiCTBHE META/NIOB C PAacTBOPAMHU KHCJIOT U coyieil. O3HaKOMJICHHE C
KoJutekuuen pya. O3HaKoMJIEHHE C KOJUIEKIIMEeW XMMHUYECKUX HCTOYHHMKOB TOKa (OaTapelku, CBHHIIOBbIE
aKKyMYJIATOpBl M T. [1.). B3aumoneiicTBue anioMHMHHS C pacTBOpaMH KHUCIOT M mienoueil. [lomyuenue u
U3Y4YEHHE CBOMCTB TMApPOKCHAA anroMuHMsA. KauecTBEeHHBIE peaklMM Ha KaTHOHbI Meau. PasnokeHue
runpokcuna Meau (II). Ilomyuenue u uccnenoBanue CBOMCTB rMApoKcuja NMHKA. KauecTBeHHbIE peakuun
Ha rajoreHuA-noHsl. O3HaKOMIIEHHE ¢ KOJUIEKIIUEN IPUPOIHBIX COEIMHEHHH cepbl. KauecTBEHHbBIE peaKknK
Ha cynbdun-, cynppur- U cynbdar-anuonsl. KauecTBeHHass peakiusi Ha MOH aMMOHMs. Pacno3HaBaHue
HutpatoB. KauecTBenHas peakuus Ha (ocdar-anuoH. [loigydeHue yriekucioro rasa B3auMOAECHCTBHEM
Mpamopa ¢ COJITHOM KHCIIOTOM M HccieloBaHue ero cBoiicTB. KauecTBeHHas peakuus Ha KapOOHAT-aHHUOH.



[TonyyeHre KpeMHHEBOM KHUCIOTHI B3aMMOJICMCTBUEM pacTBOpa CUJIMKAaTa HATPUS C CUJIIBHOW KHUCIIOTOM.
PacTBOpeHre kpeMHHUEBOM KUCIOTHI B IIETOYH.

IIpakTnyeckas padora Ne 3. PemieHue sKcriepUMEHTANbHBIX 337ad no Teme «l'maponusy, «Peakuuu
MOHHOTO OOMEHa»

IIpakTnyeckas padora Ne 4. BemectBa 1 UX CBOWCTBA.

IIpakTnuyeckas padora Ne 5. ['eHernueckas cBsI3b MEXAY KiacCaMM HEOPTaHUYECKUX M OPraHUYECKUX
BELICCTB.

XumMus 1 0011IeCTBO

XuMHUS ¥ TPOU3BOJICTBO. XUMHUYECKAs MPOMBIIIJIEHHOCTh. XUMHUYECKass TeXHOJOTHs. ChIpbe s
XUMHUYECKON MPOMBIIUIEHHOCTH. Boma B XMMHUYECKON NPOMBIIUIEHHOCTH. DHEPrus s XHUMHYECKOTO
Mpou3BO/ICcTBA. HayuHble MPUHIUIIBI XUMHUYECKOTO MPOU3BOJICTBA. 3allUTa OKPYXAIOIIEeH Cpebl U OXpaHa
Tpy/ia pU XUMUYECKOM Mpou3BoacTBe. [I[pon3BoCTBO aMMuaka U METaHoJa B cpaBHEHUU. bruoTexHoorus.
HanorexHomorus.

XuMusiT U cenbCckoe XO035UcTBO. OCHOBHBIC HAIPABJICHUS XUMH3ALHUM CEJIBCKOTO XO3SHCTBA.
Ynobpenus u ux kiaaccuduranus. XuMuUdecKas Meiauopanus mouB. [lecTunmabl U UX KiaccH(pUKAIHS.
XuMu3anus ;KUBOTHOBOJICTBA.

XuMus U poOIeMbl OXpaHbl OKpYyXkaromiel cpeabl. OCHOBHbBIE (DaKTOPbI XUMHUECKOTO 3arpsi3HEHUS
okpyxaromerd cpenpl. OxpaHa atMocdepbl, BOJHBIX PECYPCOB, 3EMEIbHBIX PECYPCOB OT XUMHYECKOTO
3arpsi3HEHUSL.

XUMUS 1 NOBCEIHEBHAS KU3Hb YEJIOBEKA.

JlekapcTtBa. Morome ¥ YUCTANIME CpeAcTBa. XHUMHUYECKHE CPEACTBA TUTMEHBI U KOCMETHKH.
MexayHapoaHasi CHUMBOJIMKAa IO YXOJy 3a TEKCTWJIbHBIMU H3ACIUsIMH. MapKupoBKa Ha YIaKOBKax
MUIIEBBIX MPOAYKTOB U HH(OPMALIHS, KOTOPYIO OHA CHMBOJU3UPYET.

JIaﬁopaToprle onbIThbl. O3HAaKOMIICHHE C O6paSI_IaMI/I CpCACTB OBITOBOM XUMHH H JICKApCTBCHHBIX
npemnapaTroB, U3Yy4YCHHUC I/IHCTp}/KI_[I/Iﬁ K HUM IO HNpPaBUIIBHOMY H 663OHaCHOMy IMPUMCH CHHIO. I/IzyquI/Ie
Me)KHYHapOHHOﬁ CHUMBOJIMKH 110 YXOAY 3a TCKCTUJIIbHBIMU U3ACIIUAMUA

1 MAapKUPOBKHU Ha YITAKOBKAaX IMUIICBBIX ITPOJYKTOB.

JdemoncTpauuu. BuneodhparMeHTsl MO MNPOU3BOJACTBY aMMHMaka W MeTaHona. Crnaidasl W Apyrue
BUJICOMAaTEpHAaIIbl, HILTIOCTpUpYIONINE Ono- ¥ HaHoTexHojoruu. Komnekius «MuHepanbHbIe YA0OpEHUS».
Konnekuust mnectunuaoB. BumeopparmMeHTHl MO XHWMHUYECKOM MENHOpAlMM TOYB W XMMH3AIHH
KUBOTHOBOJICTBA. BujeopparMeHTbl U ClalIpl SKOJOTHYECKONW TeMaTHKHU. JloMmaliHss, aBTOMOOWIbHAS
anTeuKH U anTeuka XUMUYecKoro kabuHeTa. Kosmekiust MOIoIUX U YUCTSIIUX CPEICTB.

B pesyabTare n3yuenust yueOHOro npeamera «XuMus» Ha ypoBHe CpeHero o0mero oopa3oBaHus:
BbinmycKHUK Ha yri1y0JICHHOM YPOBHE HAYYMTCSH:

- packpeiBaTh Ha MpUMeEpax pojib XUMHH B (OPMHUPOBAHMM COBPEMEHHOW HAay4yHOM KapTHHBI MUpAa U B
IIPAKTUYECKOU IEATEIbHOCTH YEJI0BEKA, B3aUMOCBA3b MEXAY XUMUEH U APYTUMH €CTECTBEHHBIMU HayKaMU;

- WUIIOCTPUPOBATL Ha MHNpUMEpax CTAHOBJIICHHC U 3BOJJIIOLIUIO Opl’&HH‘ICCKOﬁ XMMHHU KaK HAayKHW Ha
PA3IUYHBIX UCTOPUYCCKUX dTAallaX €€ pa3BUTH,

- YCTaHaBJIMBATb NMPUYUHHO-CJICACTBCHHLIC CBA3U MCKAY CTPOCHHUEM 4ATOMOB XHUMHYCCKHUX 3JICMCHTOB H
MNEPUOANYCCKUM HN3MCHCHHEM CBOMCTB XHMMHUUYECKHX DJIEMCHTOB U MX COC}II/IHGHI/Iﬁ B COOTBETCTBUH C
ITOJIOXKCHHUEM XUMHNYCCKHX 3JICMCHTOB B HCpHOI[H‘lCCKOfI CUCTEMC,



- AHAJIM3UpOBATh COCTAaB, CTPOCHUC U CBOIICTBa BCIICCTB, MPUMCHAA MOJOXCHHA OCHOBHBLIX XUMHUYCCKUX
TEOpU: XHMHUYECKOTO CTPOCHHUS OpraHuYeckux coenuHeHuid A.M. bytnepoBa, CTpoeHus aroma,
XUMHYECKOM CBA3H, BHGKTpOHHTHHGCKOﬁ Aucconuanm KuUucJiIoT U OCHOBaHHﬁ; YCTaHaBJIMBATbL NMPHUYHUHHO-
CJIEJICTBEHHBIE CBSI3M MEXAY CBOMCTBAMHU BELIECTBA U €0 COCTABOM U CTPOCHHEM;

- NPUMEHATH IPAaBUJIa CUCTEMATUYECKOM MEXIYHAapOJHONM HOMEHKJIATYpbl KaK CpEACTBA pa3IMUCHUS U
UACHTU(UKALIMN BEIIECTB 110 UX COCTABY U CTPOCHHUIO;

- COCTaBJISITh MOJIEKYJSIDHBIE U CTPYKTYpHBbIE (POpPMYJIbl HEOPraHMYECKUX U OpPraHMYECKHX BEIIECTB Kak
HOocHTeNel MH(OpPMAlMM O CTPOCHHU BEIIECTBA, €0 CBOWMCTBAX M MPUHAJICKHOCTH K OMPEICICHHOMY
KJIACCy COETMHEHUI;

- OOBSACHATH MIPUPOY U CIIOCOOBI 00pa30BaHM XUMHUECKON CBS3U: KOBAJIIEHTHOH (ITOJISIPHOM, HEMOISIPHON ),
MOHHOM, METANINYECKO, BOJOPOIHON — C IIEJIBI0 ONPEACIICHUS] XUMHUECKOW aKTUBHOCTH BELIECTB;

- XapakTepu30BaTh (PU3NYECKHE CBOICTBA HEOPraHMYECKUX M OPraHMYECKUX BELIECTB M YCTAHABIMBATb
3aBUCUMOCTh (PM3MUECKUX CBOMCTB BEIECTB OT TUIA KPUCTAIUTMYECKON PEIIETKH;

- XapakKTepu3oBaTb 3aKOHOMCPHOCTH B U3MCHCHHUHN XMMHNYCCKUX CBOMCTB IMPOCTHIX BEIICCTB, BOAJOPOJHBIX
COG[[HHGHI/Iﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB;

- NPHUBOAWUTH TPUMEPbl XUMHUYECKHX PEAKIMid, PACKPHIBAIOIIMX XapaKTePHbIC XHMHUYECKUE CBOICTBA
HEOPraHMYECKHX M OPraHMYEeCKUX BEIICCTB M3YYCHHBIX KJIACCOB C LEIbI0 HMX HIACHTU(QHKALMH U
00BsICHEHUS 00JIaCTH IPUMEHEHUS;

- OIpeaAciTb MCXAHU3M PCAKIHMHU B 3daBHCHUMOCTHU OT YCJIOBI/Iﬁ IMPOBCACHUA PCAKIHU KW IIPOIrHO3HUPOBATH
BO3MOXHOCTb IPOTCKAHUA XUMHUYCCKUX peaKIII/IfI Ha OCHOBE THIIA XHMMHYCCKOM CBS3HM U aKTUBHOCTHU
PCarcHTOB;,

- YCTaHaBJIMBATb 3aBUCHUMOCTDH peaKHHOHHOﬁ CIIOCOOHOCTH OpraHHu4YCCKUX COC,I[I/IHGHI/Iﬁ OT XapakTepa
B3aMMHOT'O BJIMAHUSA aTOMOB B MOJICKYJIaX C LCJIBIO MPOTrHO3UPOBAHUA IIPOAYKTOB PCAKIINH,

- YCTaHaBJIMBATb 3aBUCUMOCTb CKOPOCTHU XHUMHYCCKON p€akKiuun U CMCIICHUA XUMHUYCCKOI'O PaBHOBCCHA OT
Pa3JINYIHBIX (1)aKTOpOB C TOCJIBIO ONPCACICHUA OIITUMAJIBHBIX yCHOBI/Iﬁ MMPOTCKAHUA XUMHUYCCKUX ITPOLCCCOB;

- YCTaHaBJIMBATbh I'CHCTUYCCKYIO CBA3b MCKIAY KJIACCaMH HCOPraHMYCCKHUX W OPraHUMYCCKHX BCHICCTB JJIA
000CHOBaHUS HpHHHHHHaﬂLHOﬁ BO3MOXHOCTHU IMOJTYUYCHHUA HCOPIraHUYCCKUX W OPTaHUYCCKUX COG,Z[I/IHCHI/Iﬁ
3a1aHHOT'0 COCTaBa U CTPOCHUA,

- moAOupaTh peareHThl, YCIOBHS M OMNPENENATh MPOAYKTHl PEaKlMid, MO3BOJAIOIINX PEaln30BaTh
7a00paTOpHBIE W TPOMBIIIUICHHBIE CIMOCOOBI MOJYyYEHUS BKHEHIIMX HEOPTaHWYECKUX U OPTraHUYECKUX
BCIIECTB;

- OIPCACIIATL XapaKTEp CPEAbl B PE3YJIbTATC TUAPOJIM3a HCOPraHMYCCKUX U OPraHUYCCKUX BCHICCTB U
MNPUBOJUTHL IMPUMEPHLI T'HAPOJIM3a BCUICCTB B HOBCC}IHGBHOI\/'I JKHM3HH YCJIOBCKA, OMOJIOTMYECKUX OOMEHHBIX
mnponeccax u MMpOMbINIJICHHOCTH,

- INPUBOJUTH TPHUMEPHI OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUUNA B MPHUPOAE, INPOU3BOICTBEHHBIX
IIpoLeCCaX U KUZHEAEATEIbHOCTU OPraHU3MOB;

- 000CHOBBIBATH MPaKTUYICCKOC UCIIO0JIB30BAHUC HCOPTraHNYCCKUX U OPraHUYCCKUX BCHICCTB U UX pCaKHHf/'I B
IMPOMBIINIJICHHOCTH U 6BITy;

- BBIIOJHATh XHUMHUUYECKHUU OKCIICPUMCHT II0 PpacCllO3HABAHHUIKO U TIIOJYYCHHIO HCOPTaHUYCCKUX U
OpPraHN4Y€CKUX BEIICCTB, OTHOCAIINUXCA K pa3JIMYHBIM KJIacCaM COG)IHHCHHIZ, B COOTBETCTBUHU C ITPaBUTIAaMHU U
npueMamMu Oe3omacHoi pa6OTLI C XUMHUYCCKHUMH BC€IICCTBAMU U J'Ia60paTOpHLIM 06opyz[013aHneM;

- IPOBOAUTH pacyeThl HA OCHOBE XMMUYECKHX (POPMYJ M YPAaBHEHUH peakluii: HaX0KICHUE MOJIEKYISPHOM
(GbopMyJibl OPraHMYECKOTO BEILIECTBA MO €ro MJIOTHOCTH U MAacCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIUX B €r0
COCTaB, WJIM O NPOIYKTaM CTrOpaHUs; pacueTbl MAacCOBOM JOJIM (MAacchl) XMMHMUYECKOTO COEAMHEHUS B
CMecH; pacueThl Macchl (00beMa, KOJIMYecTBa BEIIECTBA) MPOYKTOB PEAKIUH, €CIIM OHO U3 BEUIECTB AAHO
B M30bITKE (MMEeT MPHMECH); pacyeThl MAacCOBOW HJIM OOBEMHOI JOJM BBIXOJA MPOAYKTa PEAKLIUU OT
TEOPETUUYECKH BO3MOXKHOI'0; pacdeThl TEII0BOro 3¢ (ekra peakliuy; pacdeTbl 00bEMHBIX OTHOLIEHHM Ia30B



MPU XUMUYECKUX PEAKIMSIX; pacueThl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, SCIIH
OJTHO M3 BEIIECTB JIaHO B BUJIC pacCTBOpa C ONPE/ICIICHHON MacCOBO# JT0JIel PaCTBOPEHHOT'O BEIICCTBA;

- UCIIOJIb30BATh MCTOJAbI HAYUHOT'O MO3HAHUA: aHAJIN3, CUHTC3, MOJACIUPOBAHUC XUMUYCCKUX IMPOLCCCOB U
SIBIICHUI — IIpH pCIICHUA y‘le6HO-I/ICCHeI[OBaTCJ'IBCKI/IX 3a1a4 110 U3y4CHUIO CBOfICTB, croco0oB IMOJIYYCHUA U
pacrio3sHaBaHusA OPraHNvYCCKUX BCIICCTB,

- BIQJCTh MpaBWIAMH O€30MacHOro OOpalleHUs C €IKUMH, TOPIOYUMHU M TOKCUYHBIMU BEIICCTBAMH,
cpencTBamMu OBITOBOM XMMHH;

- OCYIIECTBJIATh TMOHMCK XMMHYECKOW HWH(POpMAIMU 1O HA3BaHUSM, HWACHTU(UKATOpPAM, CTPYKTYPHBIM
dhopmynaM BeleCTs;

- KPUTHYECKHU OLIEHUBATh M HHTEPIPETUPOBATh XUMHUYCCKYIO HH(POPMAIIHMIO, COIEPIKAIIYIOCS B COOOIIEHUAX
CpEe/ICTB MaccoBOW HWH(pOpMaIuu, pecypcax VHTepHETa, HAay4HO-TOMYJISPHBIX CTAThAX C TOYKH 3PCHHS
€CTECTBCHHO-HAYYHOW KOPPEKTHOCTH B MEISIX BBISBICHHS OMIMOOYHBIX CYKIACHHH W (HOPMUPOBAHHS
COOCTBEHHOM MO3UIINH;

- YCTaHaBJIMBAaTb B3aMMOCBA3U MCKIAY (baKTaMI/I n TeOpHeﬁ, HpPI‘IPIHOﬁ n CICACTBUCM IIpHU AHAJIN3C
HpO6H€MHI)IX CI/ITyaIII/If/'I 1 000CHOBaHUU IMPUHHUMACMBIX pemeHHﬁ Ha OCHOBC XMMHNYCCKHX 3HaHI/II71;

- MIPEJCTABIATH IyTH PEUICHUS TI00ATBHBIX MPOOJIEM, CTOSAIINX TEPE] YEIOBEUYESCTBOM, H MEPCIEKTUBHBIX
HAIIPABJICHUN Pa3BUTUS XMMHYECKHUX TEXHOJIOTMM, B TOM YHUCJIE TEXHOJOIMI COBPEMEHHBIX MAaTEPHUAJIOB C
pa3nuYHON (YHKIMOHAIHHOCTHIO, BO30OHOBIISIEMBIX HMCTOUYHUKOB CHIPbs, NEPEepadOTKA W YTHUIM3ALUU
IIPOMBIIIICHHBIX U OBITOBBIX OTXO/I0B.

BbIHyCKHI/IK Ha yl"J'lyﬁJ'leHHOM YPOBHE IOJYYHUT BO3MOKHOCTb HAYUYHTbLCH

- q)OpMy.HI/IpOBaTI) OCJib HMCCICIOBAaHUA, BBIABUIaTb W IPOBEPATH OKCICPUMCHTAJIBHO THIIOTE3bBI O
XUMHYECKHX CBOMCTBaxX BCIHICCTB Ha OCHOBC HX COCTaBa MU CTPOCHHUA, HUX CIIOCOOHOCTH BCTYIIaTb B
XUMHYCCKUC PCAKINH, O XapaKTEPC U NPOAYKTAX PA3JIMYHBIX XUMHUYCCKHUX peaKuHﬁ;

- CaMOCTOSITENBbHO IUIAHUPOBATH M IMPOBOJUTH XWMHYECKHE AKCIIEPUMEHTBHI C COOJIOJCHHEM IIPaBHII
0e301macHoi paboTHI ¢ BEIIECTBAMHU U J1a0OPAaTOPHBIM 000PYAOBAHUEM;

- UHTCPIPCTUPOBATL AAHHBIC O COCTABC W CTPOCHUU BCHICCTB, IMOJYYCHHBIC C IMOMOMIIBIO COBPEMCHHBIX
(1)I/I3I/IKO'XI/IMI/IIIGCKI/IX MCTOAOB,

- ONHUCBIBATH COCTOSAHHE DOJICKTpOHAa B aTOME Ha OCHOBC COBPCMCHHBIX KBAHTOBO-MCXAHHUYCCKUX
Hpe,Z[CTaBJ'ICHI/Iﬁ O CTPOCHUH aTOMa I 00BsICHEHHS PE3YIBbTATOB CIICKTPAJIBHOI'O aHAJIM3a BCILICCTB,

- XapaKTCPHU30BaAThL POJIb A30TOCOACPIKAIINX T'CTCPOLUKIINYCCKUX COC,[[I/IHCHI/Iﬁ " HYKJIICMHOBBIX KHCJIOT KaK
BaXKHEHINX OMOJIOTUYECKH aKTUBHBIX BCIICCTB,

- IOPOrHO3UPOBATH BO3MOKHOCTH HPOTCKAHUSA OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ, JICXKAIIUX B
OCHOBC IMPUPOJHBIX U IMTPOU3BOACTBCHHBIX ITPOLCCCOB.

TabanuHoe npeacrabJieHney4e0HO-
TeMaTHYeCKOTOIJIAHMPOBAHMS

Ne HaumeHnoBanue pa3zaenos (Tem) Komnnuectso B tom uncne Ha npoBeaeHue
9acoB I10 [TpakTHaeckux KoHnTponbHbIX
nporpamme pabot pabot
11 knacc
1 | Temal.Metoant HAY4YHOI'0 1
MO3HAHMA
2 | Tema2. CTpoeHue aToma. 13 1
IHepuoauveckuii 3aK0H




JI.A.MeHnaeeeBa
3 | Tema3. CTpoenue BeunecTBa 13 1
4 | Tema 4. XuMHYeCKHE peaKIUU 15 1
5 | Tema 5. JucnmepcHble CHCTEMBI. 9 1
PacTBopbI. IIpoueccnl,
MPOUCXOAsIIHE B PACTBOPAaX
6 | Tema 6. BemecrTBa, HX 71 2
KJIaccupuranms
Tema7. XuMus v )KU3Hb 7
PesepBHOE Bpemst 7
Htoro 136 5
KanenpapHo — remarnyeckoe nJaHNPOBaHUE
No Tema Koa-Bo Hara
4acoB ITo miany ITo
axry
Temal.MeToabl Hay4YHOro nozHanus (1 4.)
1 ‘ MeTop! HayYHOTO TTO3HAHUS ‘ 1 ‘

Tema2. Ctpoenue aroma. [lepuoauyeckuii 3axon .MU.MengeseeBa (13 u.)

2 ATOM — CJIOKHAsA YaCTUIA 1

3 CocTosIHUE 3JICKTPOHOB B aTOME 1

4 DneKTpoHHas KOH(UTypanus atomoB | 1
XUMHUYCCKUX BJICMCHTOB.

5 I'paduueckoe n300pakeHne  DIEKTpOHHOM | 1
KOH(UTypaIui aTOMOB

6 DJIEKTPOHHOE CTPOCHHE aTOMa 1

7 BajienTHEIE BO3MOXKHOCTH aTOMOB XHMHUYECKUX 1
3IIEMEHTOB.

8 CrerneHb OKHCICHHS 1

9-10 Bxopanast koHTpoONIbHas paboTa

11 Ilepuogmueckuit 3akoH u  llepmommueckas | 1
CUCTEMa XUMHWYCCKUX 3JICMCHTOB
.M. Menneneepa B CBET€ Y4YEHUS O CTPOCHHHU
aToma

12 N3menenne  cBoOicTB  djeMeHTOB ©  ux | 1
COCJIMHEHHIA B 3aBUCHMOCTH OT TMOJOXCHUS B
MEPUOANYECKON CUCTEME.

13 IloaroToBKka K KOHTpONBHOUM padore. Pemenume | 1
3a1a4

14 KonTtpoannast pagora Nel mo teme «Ctpoenue | 1
aToMay»

Tema3. Ctpoenue BemectBa (134)

15 Bunpl xumMu4ueckux CBSI3€i. 1
Tumbl KpUCTATUNIMYECKUX PELIETOK.

16 MeTtannudeckast 1 BOAOPOAHAS CBSI3U. 1
Enunas npupona BOIOPOIHON CBS3H.




17 ['mOpuM3aIus aTOMHBIXOPOUTAICH. 1
['eomeTpust MoneKyi.

18 O6o0menne no Tteme «Bumsl xumnyecknx | 1
cBs13eil. [ ' mOpuan3arus, reoMeTpHsT YaCTHID)

19 Teopusi XMMHUYECKOTO CTPOCHHs OpraHmieckux | 1
coenuHeHnit A.M.bytneposa

20 YHUuBEpCaIbHOCTh TEOPUH XHMHYECKOro | 1
ctpoenusi  A.M.ByrtnepoBa.  CoBpeMeHHBIC
HAaIpaBJICHHs PAa3BUTHS TEOPUU

21 [Tonmmmeps! — BBICOKOMOJIEKYJIISIpHBIE coennHeHus | 1

22 IInactmaccel. buononumepsl. BonokHa. 1

23 [IpakTrueckas pabotaNel «Pemenue | 1
OKCIICPUMEHTANBHBIX 3a/lad 110 OMNPE/ICICHHIO
TUTACTMACC U BOJIOKOH»

24 JlucrepcTHBIC CHCTEMBI 1

25 PactBopEI 1

26 3akperuienue mo teme «CtpoeHue BemecTsay | 1

27 K/pNe2 mo teme «CTpoeHne BemecTBay 1

Tema 4. Xumudeckue peakuuu (15 4.)

28 Knaccudukamms  xumuyeckux  peaknuid B | 1
OpraHUYeCcKON XUMHUHU

29 Knaccupukanms  xumudeckux  peaknquid B | 1
HEOPraHWYEeCKON XUMHUHU

30 TenmoBsie A3 PeKThI 1

31 [TpruuHBI IPOTEKAHUS XUMHUECKUX peaKLuit 1

32 OKHCIUTETFHO-BOCCTAHOBUTEIbHBIE  peakuuu. | 1
Knaccuduxarmus OBP

33 CocraBnenne OBP wMertomom anektponHoro | 1
Oananca

34 VipakHeHus B cocTaBleHUH ypaBHeHUu OBP 1

35 CKOpOCTb XUMHUYECKUX PEaKIHi 1

36 ®DakTOphI, BIUSIONINE HA CKOPOCTh XUMHYECKHX | 1
peakuuit

37 O6paTuMoCTh XUMUYECKUX peakuuii. | 1
XUMHYECKOe paBHOBECHE.

38 YcnoBus cMeleHusi XMMUYECKOTo paBHOBecHs | 1
no npunuumy Jlelllarense

39 [MpakTrueckas paboTtaNe2 «Cxopocts | 1
XAMUYECKHUX peaKuuii. Xumuueckoe
paBHOBECHE

40 3akperieHne o TeMe « XMMHYECKHEe PeaKiinm 1

41 Pewenue 3amau u ynpaxHeHUN 1

42 3aueT no TeMe «XUMUYECKHE PEAKIIIID) 1

Tema S. Ilucnepcubie cucremsbl. PactBopsl. Ilpoueccsl, npoucxoasimme B pacreopax (9 u)

43 KonnyectBeHHass XapakTepuCTHKa PacTBOPOB, | 1
pacTBOpeHHe, pacTBOPUMOCTh. JlucmepcrHble
CHCTEMBI

44 Teopus 3JEKTPOJIUTUUECKOM nuccoranmu. | 1
CBoiicTBa paCTBOPOB 3JIEKTPOJIUTOB.

45 Bonopoausiii mokasarenb 1




46

T'uaponus HeopraHMuecKuX BEUIECTB - CONeH

47 TI'maponn3 opraHmYecKux BEIIECTB

48 [IpakTnueckas pabora Ne3 «Pemenue
9KCHEPUMEHTAIBHBIX 33/1a4 1Mo Teme «[ muapoims.
Peaximu nonHoro oomMeHa»

49 3akperuieHue 1Mo teme «JlucnepcHbie
CHUCTEMBI»

50 3akperuieHue no reMe «PacTBops»

ol K/p Ne3 o Tteme «/IucnepcHbie pacTBOpbI.

PacTBopb»

Tema 6. BemectBa, nx kiaccupuranus (714.)

52 Knaccudukanus HEOpraHMIECKUX BELIECTB 1
53 Kiraccudukanns opraHndecKux BEIIECTB 1
54 MeTamisl. 1
55 OO6mue XUMIIECKHIE CBOMCTBA METAJIIOB. 1
56 OKCcHJIBI M TUIPOKCHIBI METAJLIIOB 1
o7 Koppo3ust meTaiios 1
58 MerTailibl B IPUPO/IE. 1
29 CriocoOBbI MOTy4YeHHS METaJLIOB. 1
60 DnexTponu3 1
61 KaroaHble 1 aHOTHBIC MPOLIECChHI 1
62 XHUMHYECKHE UCTOYHUKH TOKA 1
63 XuMus S-,p-37€MEHTOB. 1
64 Illemo4HbIC UMETAIIBI M X COCTUHCHUS. 1
65 Xumus  S-,p-anemenToB.  lllenounozemenbhbie | 1
METaJLIbL.
66 CoenuHeHHs MIEIIOYHO3EMEIBHBIX METAJIOB 1
67 XuMus S-,p-3J€MEHTOB. ATIOMUHHIM. 1
68 CoeauHeHUs aTIOMUHUS 1
69 Xumus d-,f- onemenToB. Menp , IUHK 1
70 Xumus d-,f- smementos. Xpom 1
71 CoenuHEHUS XpoMa 1
72 Xumus d-,f- snemenToB. Maprasetr. 1
73 CoenuHenus Maprasia 1
74 Xumus d-,f- smemenros. XKeneso. 1
75 CoeauHeHus Kene3a 1
76 Xumus d-,f- snementos. Pryth 1
7 Xumus d-,f- anementor. Cepedpo. 1
78 O060611IeHME TT0 TeMe «MeTauibD) 1
79 3akperieHue mno Teme «MeTaib 1
80 KonTpoabHas padora Ned 1
no reme «MeTaaabl»

81 Hemeramisr

82 CoeMHEHNS HEMETAJIOB - OKCHIBI

83 CoenuHeHus HEMETAJLIOB: rUApOKCH b, | 1

BOJOPOAHBIC COCINHCHUS




84 Bomopoa. M3otomsl Bomoposa. 1
CoenuHeHnus  BoIOpoAa € MeTaJUlaMu
HEMETaJUIaMHU.

85 Bona. [Tepokcua Bogopoaa 1

86 I"anorensl. ["anoreHoOBOJOPOABI. 1
lanorenuasr. Kucnoponconepxammue | 1

87 COEIMHEHHS XJIOPA.

88 Kucnopon. O30H 1

89 OKCHUIBI U TIEPOKCHUIBI. 1

90 Cepa. CepoBonopos u cyibduasl. OKCUIBI CEPBI.

91 CepHuUCTas U cepHasi KUCIOTHI U UX COJIH. 1

92 A3otr. AMMuak, conu aMMoHus. OKCHIbI a30Ta. 1

93 A3zoTHCTast U a30THAsE KUCJIOTHI U X COJIH. 1

94 Dochop. Pochun. Oxcuasr pocdopa. 1

95 dochopusie kucnotel. Oprodocdarst 1

96 Yrnepoa. Meran. Kapoussr kanpuus, amoMuHus | 1
U JKenesa.

YrapHelii ® YITAEKUCHBIA Ta3bl.  YronbHas | 1

97 KHCJIOTa U €€ COJH.

98 Kpemnwuii. Cumnan. Okena kpemuus (IV). 1

99 KpemHmMeBbIe KUCIOTHI, CHITKATHI. 1

100 bnaropopHbie ra3ssi. 1

101 IIpumenenue 0IaropoIHbIX Ta30B 1

102 O060061enne o teme «HemeTaiuis» 1

103 3akperienue o teme «Hemeramibny 1

104 O060061enne o teme «Mertamisl. HeMeTtaimisny 1

105 Pemrenne 3agau  mo  Teme «Mertamsl. | 1
Hemeraby

106-107 | 3auer mo Teme « Hemeramabn 2

108 OpraHnveckre KUCIOTHI 1

109 Heopranuueckue KACIOTHI 1

110 Crenuduyeckne cBoiicTBa  Heopranuueckux | 1
KHCJIOT

111 Cnenuduueckne  cBolicTBa  opranmueckux | 1
KHCJIOT

112 Opranudeckne OCHOBAaHHSA

113 Heopranunueckre ocHOBaHUs 1

114 AmpoTepHbIe OpraHMYecKue COeINHEHNUS 1




115 AmMdoTepHbIe HEOPraHUIECKHUE COCTUHCHUS 1

116 IIpaktrueckas pa6ora Ned «BemectBa m mx | 1
CBOMCTBa»

117 I'eneTnveckas CBA3b OPraHUICCKUX COCTMHCHUHA | 1

118 TI'eneTnaeckas CBSI3b Heopranmdeckux | 1
COEJIMHEHU I

119 IIpaktrueckas padoraNeS «I'eHeTnueckas cBs3b | 1
MEXITY KJIacCaMHU OpraHHYECKUX u
HEOPTraHMYECKUX COCTUHEHHI»

120 O6o6uieHne cBeneHuii o reme «BemectBa u ux | 1
CBOICTBa»

121 Pemrenne 3amau mo Teme «BemectBa mW mx | 1
CBOICTBa»

122 Kontpoannasi padora Ne§ nmo Teme |1

“BemiecTBa 1 HX CBOHCTBAa»

Tema7. Xumus u Ku3b (7 4.)

123 XumHusi W TPOW3BOJCTBA  MHUHEpaIbHBIX | 1
yaoOpeHuit

124 XuMHUS B CEbCKOM XO3SHCTBE, OBITY, MenuiiuHe | 1

125 XuMHUECKOe 3arpsi3HEHHE OKpyKaromeil cpensr | 1

" €10 IOCIICACTBUAI.

126 [TpoGiieMsr 0e301macHOro MCTob30BaHus | 1
BEIIIECTB
127 [TpoGembt 0e301macHOro ucnonb30BaHus | 1

XUMHUUYCCKHUX peaKHI/Iﬁ B COBpeMeHHOﬁ KHU3HHU

128 TokcuuHbIe, TOPIOYKE BEIIECTBA. 1

129 B3priBoomacHsIe BelecTBa 1

Pe3epBHbie ypoxu (7 4.)

YMK
1. Xumus. YrayOnennsiii yposensb. 11 knacc. Yuebnuk (aBtopst O. C. I'abpuensu, U. I'. Octpoymos, C. 1O.
ITonomapes). 366 c.
2. Meronuueckoe mnocobue k yueOHuky O. C. TI'abpuensiHa, I'. T'. JlbicoBoit «Xumus. YrimyOiaeHHBIH
ypoBeHb. 11 kmacey / O. C. Tabpuensn, I'. T'. JIpicoBa. — 2-¢ u3., crepeotun. — M.: JIpoda, 2019. —154,
[6] c. — (Poccuiickuii yueOHUK).
3. Xumus.11 xn. KontposnbHble u npoepounbie paboTsl k yueOHHKy O. C. I'abpuensna, I'. I'. JIbicoBoit
«Xumud. YrnyOneHHbld ypoBeHb. 11 kiacce»: yue6Hoe mocobue /O. C. I'abpuensH, JI. U. Acanosa.-
M.:[Ipoda,2016.- 158c.

HNudopmaunonnsie cpeacrea UnTepHeT-pecypesl
1. http://www.alhimik.ru. IlpeacraBnensl cienyromniye pyoOpuKu: COBETbl aOUTYPUEHTY, YUUTENI0 XUMUH,
CIPaBOYHMK (OYEHb OoJbIIasi MOJOOPKA TaOIUIl M CIIPAaBOYHBIX MaTepualioB), «Becénas Xxumus», HOBOCTH,

OJIMMIIMabl, ((KyHCTKaMepa» (MHOF O UHTCPCCHBIX UCTOPUICCKUX CBGHCHHﬁ).



2. http://www.hij.ru. XXypuan «Xumus u )KU3Hb» 3aHUMATEIIBHO paccKa3biBaeT 000 BCEM MHTEPECHOM, UTO
MIPOUCXOTUT B HAYKE U MHUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnekTpoHHbIid KypHan «XWMHKA M XHUMHS», B KOTOPOM
NPE/ICTABICHBI OMNBITHI MO XMUMHUU M 3aHMMAaTelbHas WH(OpMaIMs, TO3BOJSIOIIME YBJICYh YYCHHKOB
IKCIEPUMEHTAIBHOM YaCThIO MPEIMETA.

4. http://c-books.narod.ru. BceBo3amoskHas TuTepaTypa 10 XUMHHU.

5. http://www.prosv.ru/. [locoOust st ydammxcsi, B TOM YHCJE IS TOJTOTOBKA K MTOTOBOHM aTTecTaluu
(OI'D u EI'D), meToauueckue ocoous A yuuTesiel, Hay4HO-TIOIYJIsIpHas JIUTepaTypa 110 XUMHUH.

6. http://1september.ru/. XXypHan npenHa3zHadeH HE TOJBKO I yuuTesnei. B HEM mpencraBieHo Oombioe
KOJIMYECTBO pabOT yUYESHHKOB, B TOM YHCIIC UCCIIEIOBATEIBCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. BcepoccHiickuii IIKONBHBIA TOPTAI CO CChUIKAMH Ha

00pa3oBaTeNbHBIC CAUTHI 110 XUMUHU.
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