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Pabouyas nporpamma
1o yye0HoMy npeamery «Xumus» 11 8 kiaacca PI'OC
(0a3oBbIii YPOBEHDb)

IHosicHuTeIbHAA 3aMIUCKA.

PaGouass mporpamma 1o mnpeAMeTy XHUMHUS, NpeAMEeTHas 00JacTb €CTeCTBEHHO — Hay4HbIe
OpeAMEThl COCTaBJICHa B COOTBETCTBHM ¢ DenepaiabHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOIO OOmIero oOpa3oBaHus, HA OCHOBE TpeOOBaHUIl K pe3ylnbTaTaM OCBOCHHUS
OCHOBHOW 00pa3oBaTeNbHONW MPOTrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS U C yYETOM NPUMEpPHOU
nporpamMmsl o xumuu 1iig 8-9 kmaccos O.C. ['abpuernsna.

Pabouas mporpamma coctasnena B pamkax Y MK no xumun: I'abpuensn O.C. nporpamMma Kypca XUMUHU
s 8-11 kimaccoB o6meo0pa3oBaTenbHbIX yupexacHuii M: Jlpoda

Heau n3ydenns xumun B 8-9 Kiaccax:

* OCBOCHHUE BaKHEUITNX 3HAHUN 00 OCHOBHBIX MOHSTHUSX M 3aKOHAX XMMUU, XUMUYECKOW CUMBOJIHKE;

* OBJIaJICHHE YMEHHMSIMH HaO0JI0/IaTh XUMUYECKUE SIBICHUS, MPOBOAUTH XUMUYECKUN SKCIEPUMEHT,
MIPOU3BOJIUTH PACUYETHI HA OCHOBE XMMHYECKHUX (POPMYJI BEIIECTB U yPAaBHEHUH XUMUYCCKUX PEAKITUH;
* pa3BUTHE MO3HABATEIBHBIX HHTEPECOB U MHTEIUIEKTYabHBIX CIIOCOOHOCTEH B Mpoliecce MPOBEICHUS
XUMHUYECKOTO JKCIIEPUMEHTa, CaMOCTOSITEIbBHOIO MPUOOpPETEeHHs 3HAHHM B COOTBETCTBUU C

BO3HUKAIOIIUMHU KU3HEHHBIMU TOTPEOHOCTIMH;

* BOCIHTAHWC OTHOIICHUS K XUMHUU Kak K OJHOMY ©3 (yHZAMECHTAIBHBIX KOMIIOHCHTOB
€CTECTBO3HAHUS U DJIEMEHTY O0II[eueI0BeUECKOM KyIbTYypHI;

* MPUMEHEHHUE TIOJYUYCHHBIX 3HAHUM W YMEHMM JuIsi OE€30MacHOTrO KCIOJb30BaHUS BEIIECTB U
MaTepuajoB B OBITY, CEITCKOM XO3MHCTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTUYECKHX 3a7ad B
MOBCETHEBHON JKU3HU, MPEAYNPEKACHHUS SBICHUM, HAHOCSIIUX BpEI 3J0POBBIO YEIOBEKA U
OKpY>Karolei cpene.

3agauu:

1.CdhopmupoBath 3HaHHE OCHOBHBIX TOHSTUN U 3aKOHOB XUMUWU;
2. BocmuTeiBaTh 00IIEYEITIOBEUCCKYIO KYIBTYPY;
3. Yuuth HaOMO1aTh, MPUMEHSTH MOJTYYCHHbBIC 3HAHUS HA MIPAKTUKE.

[Inanupyemble pe3yibTaThl H3yYeHUSI
JINYHOCTHBIMH Pe3yabTAaTAMM U3YYCHUS NMpeaMeTa « XUMHUS» B 8 Ki1acce SBISIOTCS CIISTYIOIIHIE
YMEHHSI:
® 0CO3HABaTh €IMHCTBO M IEIOCTHOCTH OKPY)KAIOIIIET0 MHPA, BO3MOKHOCTH €T0 TIO3HABACMOCTH
1 00BSICHUMOCTH Ha OCHOBE JTOCTHKCHHUI HAYKH;
® TIOCTENEHHO BBICTPAUBATh COOCTBEHHOE 11€JI0CTHOE MUPOBO33PEHHE: OCO3HABATh MOTPEOHOCTH
Y TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM YHCJIE U B paMKax CaMOCTOSTENIbHOMN AeSITeTbHOCTU
BHE IITKOJIBI,
® OIICHMBATH KU3HEHHBIC CUTYAIIH C TOYKU 3pEHUs 0€30MacHOr0 00pasa )KU3HU U COXPaHEHUs
3JI0pPOBBSI;
® OIICHMBATH PKOJOTHUECKUN PUCK B3aHMOOTHOIIIEHUH YeTTOBEKa U MPUPOJIBI.
e (dopMHUpOBATh  JKOJOTUYECKOE MBIIIJICHHE: YMEHHE OIICHHBATh CBOK JIEATEIHHOCTh U
MOCTYIKU APYTUX JIFOJIeH C TOUYKH 3pEHUS COXPAHEHHs OKPYKAIOIIEH Cpe/bl - TapaHTa KU3HH
1 Oyraromosrydust Jit0/Iei Ha 3emte.
MeranpeaMeTHbIMH  pe3ylbTaTaMH U3Y4YeHHS Kypca «XuMHs» SBIsSeTcss (HOpMHUpOBaHHE
YHHUBEpCaIbHBIX YueOHbIX Aeiictuii (YVY ).
Pecynamuenvie YY1
® CaMOCTOSITEIPHO OOHApYyXuBaThb U (POopMyIHpoBaTh y4eOHYIO MPOOJIEMY, ONPEACNSIThH IIENb
y4eOHOU e TETHHOCTH,
® BBHIBUTaTh BEPCHU PEIICHHUS TPOOJIEMBbI, OCO3HABATH KOHEUHBIA pPE3yJbTaT, BHIOMpATh U3
MPETIOKEHHBIX ¥ UCKATh CAMOCTOSITEIbHO CPEICTBA JOCTUKCHHUS 1IEITH;
® COCTaBJATH (MHAMBUIYAILHO WM B TPYIINE) IJIaH PEIICHUSI TIPOOJIEMBI;




paboTas Mo IUTaHy, CBEPSITh CBOM JCWUCTBUS C IIENBI0O M, TPU HEOOXOIWMOCTH, HCIPABISTH
OIIIMOKK CaMOCTOATEILHO;
B JIMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSTEIIBHO BHIPAOOTAaHHBIC KPUTEPUHN OIICHKH.

losznasamenvrnvie YVI/I:

aHAJIM3UPOBATh, CPABHUBATH, KIACCU(PUIIUPOBATHL U 0000mmaTh (akThl U SBICHUS. BBIIBIATH
MPUYUHBI U CIIEJICTBUS IPOCTHIX SIBJICHUU.

OCYIIECTBIISITh CPAaBHEHHE, KIACCH(PHUKAIIMIO, CAMOCTOATEIBHO BBIOMpAs OCHOBaHHS W
KPUTEPHH ISl YKa3aHHBIX JIOTHYECKUX OTICPaIlHii;

CTPOUTH JIOTHUECKOE PACCYKIEHHUE, BKIIOYAIONICEC YCTAaHOBICHUE MPHYUHHO-CIIEACTBEHHBIX
CBA3EH.

CO3JIaBaTh CXEMaTUYECKUE MOJICIH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK O0BEKTA.
COCTABIISATh TE3HCHI, PA3JINYHBIC BUJIBI TUIAHOB (IIPOCTHIX, CJIOXKHBIX U T.I1.).

peoOpa3oBhIBATH HHPOPMAITUIO M3 OJTHOTO BUAA B APYTOH (TaOIHIly B TEKCT H IIp.).

YMEThb OIpPENesaTh BO3MOXKHBIE UCTOYHHKH HEOOXOIUMBIX CBEICHHM, MPOW3BOAUTH ITOUCK
nH(OpMaIINY, aHATM3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTD.

Kommynuxamuenvie YVJI:

CaMoOCTOSTEIPHO OPTaHW30BBIBATH Y4eOHOE B3aMMOACHUCTBUE B IpymIe (OnpeAeisTh oOmMe MemH,
pacrpenesaTh poJid, 10roBapuBaThbes APYT C JPYrOM U T.11.).
IIpenmMeTHBIMHU pe3yJIbTaTaAMHU U3YUYEHUS IPEAMETA SABISIOTCS CIEAYIOIINE YMEHMUS:

® OCO3HAHME POJIU BEILECTB:
- OIPEIENATH POJIb PA3JINYHBIX BEILECTB B IIPUPOJIE U TEXHUKE;
- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.

® PacCMOTPEHHME XUMHUYECKHUX IIPOLECCOB:
- IPUBOJAUTH IPUMEPBI XMMUUYECKUX IPOLIECCOB B IPUPOJIE;
- HaXOJWUTb YEpPThbl, CBUAETEILCTBYIOLIME 00 OOMMX MPU3HAKAX XMMMUYECKHUX IPOLECCOB M MX
pa3Inyusx.

® JICII0JIb30BAHUE XMMHUECKUX 3HAHUH B OBITY:
— OOBSICHATH 3HAUEHNE BEIIECTB B KU3HU U XO341CTBE YEJIOBEKA.

® OOBSCHATH MUP C TOUKH 3pEHUS XUMUU:
— IePEYUCIIATh OTINYUTEIbHbIE CBOMCTBA XUMHUYECKHX BEIIECTB;
— pa3nyaTbh OCHOBHBIE XUMUYECKUE TMPOLIECCHI;
- ONPEJENIATh OCHOBHBIE KJIACChl HEOPTaHMYECKHUX BEIIECTB;
- IOHUMAaTh CMBIC]I XMMUYECKUX TEPMUHOB.

® OBJIa/ICHUE OCHOBAaMH METOIOB [TI03HAHUS, XapaKTEPHBIX I €CTECTBEHHBIX HAYK:
- XapakTepu30BaTb METOJbl XMUMHYECKONW HayKu (HaOJIo/IeHHe, CpaBHEHHE, OSKCIIEPUMEHT,
U3MEPEHHUE) U UX POJIb B IO3HAHUU IPUPOIBI;
- IPOBOJUTH XUMUYECKHE OMBITHI U SKCIIEPUMEHTHI U OOBSCHSATH UX PE3YJIbTATHI.

® YyMEHHUE OIICHMBATh IIOBEJICHUE 4YeNlOBeKa C TOYKH 3pEHMsS XHMMUYECKOH Oe30MacHOCTH 110
OTHOLICHMIO K YEJIOBEKY U IIPUPOJIE:

- UCII0JIb30BaTh 3HAHUA XUMUU ITPU CO6J'IIOI[€HI/IH IMpaBUJI UCITIOJIB30BaHU A OBITOBBIX XUMHYECKAX

IpernapaTos;

— pa3jin4aThb OMACHBIC U Oe30macHbIe BCIIICCTBA.

PaGouas nmporpamMma mocTpoeHa Ha OCHOBE KOHIIEHTPHUECKOTO MOAX0/1a. ITO JOCTUTAETCS MyTeM
BBIWICHCHMS JTUJAKTUUYECKOW EIUHUIIBI — XMUMHYECKOTO dJJIEMEHTa - W JAJIbHEHUINEeM YCIOXHEHUU H
pacCIIMpeHHUH €€: 3/1eCh TAKOBBIMHU BBICTYMAIOT ()OPMBI CYIIECTBOBaHUS (CBOOOIHBIEC aTOMBI, IPOCTHIE U
CJIOKHBIE BEIIeCTBa). B mporpaMMe y4YWTBHIBACTCS peau3amis MEXKIPEIMETHBIX CBS3ed C KypcoM
¢usuku (7 knacc) u Guonoruu (6-7 Kjaccel), TAe AaeTCs 3HAKOMCTBO C CTPOSHHEM aToMa, XMMHUYECKOM
OpraHu3alyei KIeTKH U mpoleccaMu 0OMeHa BEIECTB.

OcHoBHOM (opMoOli opraHuzanuy y4eOHOTO TpoIecca SBISETCS KIAaCCHO-ypoudHas cucrema. B
KayecTBE JIOMOJHUTENbHBIX (OpPM OpraHM3ali 00pa30BaTENbHOIO Mpolecca MCHOJIb3yeTCs cucTemMa
KOHCYJIbTAIIHOHHOW TMOAIEPKKH, WHAMBUAYAIbHBIX 3aHATHUH, CAaMOCTOSATENbHAas paboTa ydamuxcs ¢
HCIIOJIb30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH.

[Tpeobnanarommeid GopmMoii  KOHTPOJS BBICTYMAIOT MUCHMEHHBIA  (CAMOCTOSITETBHBIC U

KOHTPOJIbHBIE Pa0OThI) U YCTHBIN ompoc (codeceqoBaHue).



B pesynbrare nzyuenus xumMun Ha 6a30BOM YPOBHE YUCHHUK TOJDKEH
3HATH/IIOHUMATh:

® XUMHYECKYI0 CHMBOJHKY: 3HAKH XUMHUYECKHX DJIEMEHTOB, (OPMYIbl XUMHUYECKHX BEIIECTB,
YPaBHEHUSI XUMUYECKUX PEAKIUH;

® BaXKHEUIIME XUMHUYECKHUE TOHATHUS: BEIIECTBO, XUMUYECKUWA DJIEMEHT, aToM, MOJIEKYJa,
OTHOCHUTEJIbHBIE aTOMHAas M MOJIEKYJISIpHAs MacChl, UOH, aJUIOTPONUS, M30TOIbI, XUMUYECKAs
CBSI3b, 2JIEKTPOOTPULATENBHOCTh, BAaJE€HTHOCTb, CTENEHb OKHCIICHHS, MOJIb, MOJSpHas Macca,
MOJIIPHBIA 00BEM, BEIIECTBA MOJICKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTPOCHHSI, PaCTBOPBI,
3JIEKTPOJIAT W HEIJNEKTPOJIUT,  IJIEKTPOJUTHYECKAs  JUCCOLMALUsA,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCJICHHE W BOCCTAHOBJICHHE, TEIUIOBOH J(PQEKT peakiuu, CKOPOCTh
XMMUYECKOM  peakUuH, Karajlu3, XUMHUYECKOE€ pPaBHOBECHE,  YIJIEPOJIHBIA  CKEJET,
GyHKIIMOHATBHAS TPYIIA, H30MEPUSs, TOMOJIOTHS;

® OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHUSI MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, IEPUOJUIECKUN
3aKOH;

® OCHOBHBIC TEOPUU XUMHUHU: XUMHUYECKOW CBSA3H, FJICKTPOJUTUYECKOM HUCCOIMALUU, CTPOCHUS
OPraHUYECKUX COCIUHEHU;

e BaKHEHIIME BEIIECTBA U MATEpUAJbl: OCHOBHBIE METAJUIbI U CILIABBI; CEpHAas, COJIsHAsA, a30THAs
U YKCYCHasl KUCIJIOTHI; IIENOYH, aMMHUAK, MUHEpaIbHbIE yIOOpEHUS, METaH, STUJICH, alleTUJICH,
OeH30I1, ITAHOJI, XKUPBI, MbLIA, TIIOKO3a, caxapo3a, KpaxMal, KJIeT4yaTka, OeJIKU, HCKYCCTBEHHBIE
Y CUHTETUYECKUE BOJIOKHA, KAY4yKH, 1JIACTMACCHI;

yMeTh:

® Ha3bIBATh. 3HAKM XUMHUYECKHUX 3JIEMEHTOB, M3yYEHHbIC BEUIECTBA MO «TPUBHAIBHOW» WIIU
MEXIYHAPOJAHOW HOMEHKIIATypE;

e omnpeaesiThb. BAJICHTHOCTh U CTENCHb OKUCICHUS XUMHUYECKHX SJIEMEHTOB, THUIl XUMHUYECKOU
CBSI3U B COCQUHEHUAX, 3apsi/i MOHA, XapaKTEp Cpelbl B BOJHBIX PACTBOPAX HEOPTaHMUYECKHUX
COEIMHEHUH, OKUCIUTENb U BOCCTAHOBUTENb, IPUHAAJIEKHOCTh BEILIECTB K PA3JIMYHBIM KJlaccaM
OPraHUYECKUX COCIMHEHUN;

® XapaKTepHM30BATh: 3JEMEHThI MaJbIX MEPUOOB M0 UX MOJOKEHHUIO B MEPUOANYECKON CUCTEME
JI.N.MenneneeBa; oOmue XHMMHYECKHE CBOWCTBA METAJUIOB, HEMETANIOB, OCHOBHBIX KJIAaCCOB
HEOPTraHWYECKUX U OPraHUYECKUX COCIUHEHUI; CTPOCHHE U XMMHUYECKHE CBOMCTBA U3YUEHHBIX
OPraHUYECKUX COCTMHEHUN;

e O0BSICHATH: 3aBUCHMOCTb CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHHUS; IPUPOLY XUMUUYECKOU
CBsI3H (MOHHOM, KOBAJIGHTHOM, METAIITUYECKOM ), 3aBUCIMOCTh CKOPOCTH XUMUYECKOU PEaKIUH 1
MOJIOKEHUSI XUMUYECKOTO PABHOBECHS OT PA3JIMUHBIX (PAaKTOPOB;

®  BBINOJHATHL XUMUYECKUM SKCHEPUMEHT MO PACMO3HABAHUIO BAXKHEMILIMX HEOPTraHWYECKHUX
(KUCIopod, BOIOPOJ, YIJIEKUCHBINH Ta3, aMMHaK, PacTBOPHI KHUCIOT M IIEJI0Yel, XJIOpHi-,
cynbdar -, KapOOHAT-UOHBI, HOHBl aMMOHUS1) M OPTAaHUYECKUX BEIIECTB;

¢ BBIYHMCJIATH: MACCOBYIO OO0 XMMHYECKOTO 3JeMEHTa Mo (opMylie COSAMHEHUS, MaCCOBYIO
JONIF0 PACTBOPEHHOTO BEIIECTBA B  PacTBOpPE, KOJIUYECTBO BEHIECTBA, OOBEM HIM MacCy
PEareHTOB WX MPOTYKTOB PEAKIIUH.

® MPOBOAUTH CAMOCTOSITENBHBIA TOWUCK XHUMHUYECKOHM HHpOpMANMK C HCIOIH30BAHUEM
pa3IMYHBIX MCTOYHUKOB (HAYyYHO-TIONMYJSPHBIX U3JAaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HTepHETa); MCTIOJIB30BAaTh KOMITBIOTEPHBIE TEXHOJIOTHH JIJIsi 00paObOTKH M Tepenadn
XUMHUYECKON MHPOPMAITUH U €€ TIPEJICTABICHUS B Pa3IMYHbIX (hopMax;

®  HCNOJIb30BAaTh NMPUOOPETEHHbIE 3HAHWSI MU YMEHHMSl B MNPAKTHYECKON [1eATEeJbHOCTH U

NMOBCEeIHEBHOM KU3HM JJIs1:

00BSCHEHUS] XUMUYECKUX SBICHUH, MPOUCXOISAIINX B IPUPOJIE, OBITY U Ha MMPOU3BOJICTBE;
OTIpeIeTICHUsT BOBMOXKHOCTH TIPOTEKAHHUS XUMHUECKUX MPEBPAIICHUIN B PAa3TMYHBIX YCIOBUSIX H
OIICHKH UX IIOCIICICTBHIA;

® HKOJIOTHYECKU IPaMOTHOTO MOBEACHUS B OKPY>KaIOIIEH cpeie;

OIICHKHM BIUSHUS XMUMHYECKOTO 3arps3HEHUs OKpYyXkarolled cpeapl Ha OpraHu3M 4YesOBEeKa U
JIpYTHUE )KUBbIE OPTaHU3MBI;



e (e3omacHOro oOpamieHusi C TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH, J1a0OpaTOPHBIM
o0opynoBaHueM;

® [PUTOTOBJICHHUS PACTBOPOB 33JJaHHOM KOHIIEHTPALMU B OBITY U Ha MPOU3BOJICTBE;

® KPUTHYECKON OIICHKH JOCTOBEPHOCTH XHMHUYECKOW HWH(pOpMalUM, MOCTYIAMOIIEH M3 pa3HBIX
HUCTOYHUKOB.

HpI/I HU3Y4CHUHU XHWMHU B 9 kiacca o0OecreyuBaeTCs JOCTHXKCHUE JIMYHOCTHBIX, MCTAIIPEAMCETHBIX U
MNPEAMCTHBIX PC3YJIbTATOB.

JInuHocTHBIE:

® B IICHHOCTHO-OPHUEHTALMOHHOH c(hepe — YyBCTBO TOPAOCTH 32 POCCHICKYIO0 XUMHUYECKYIO
HayKy, TYMaHU3M, OTHOILIEHUE K TPY1y, LEIEeYCTPEMIECHHOCTb;

e (opMupoBaHME LEHHOCTH 3J0POBOT0 U O€30I1aCHOTr0 00pa3a KU3HU; YCBOCHHUE IIPAaBUII
WH/IMBUYaJIbHOTO U KOJUIEKTUBHOTO 0€30M1aCHOr0 MOBEICHHSI B YpE3BbIUANHBIX CUTYAIMSIX,
YIPOKAIOLIUX KU3HU U 370POBbIO JIIOJIEH;

® B TPYJIOBOH chepe — roTOBHOCTb K OCO3HAaHHOMY BbIOOpY JaibHeeil 00pa3oBaTenbHOM
TPAeKTOPHH;

e B [103HABATEIbHON (KOTHUTUBHOM, NHTEIIEKTYalIbHOI) chepe — yMeHue ynpaBisTh CBOEH
[I03HABATEJILHOM 1E€ATENBHOCTBIO.

e (QopmMHupOBaHUE OCHOB 3KOJOTUYECKON KYNIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIUICHUS, PA3BUTHE OIIBITA YKOJIOTHYECKH OPHEHTUPOBAHHOHN pedIIeKCUBHO-
OLICHOYHOM M NMPAKTUYECKOW JAEATEIbHOCTU B KU3HEHHBIX CUTYalMsIX;

MertanpeamerHble:

® YMEHHUE CAMOCTOSITEJIbHO ONPEAENATh LEIM CBOEro OO0Yy4YeHHUs, CTaBUTh U (OPMYIMPOBATH IS
ceOs1 HOBbIE 3371auMl B yuéOe M NO3HABATENbHOMN JeATeNbHOCTH, pa3BUBAaTh MOTHUBBI U MHTEPECHI
CBOEH 103HABATEIbHON JESTENBHOCTH;

® YMEHHME CaMOCTOSTENIbHO IUIAHUPOBATh IIyTH JOCTHIKEHUS LEJIEH, B TOM YHCIIE aJIbTEpHATHBHBIC,
OCO3HAHHO BbIOMpaTh Hanbomee 3(HeKTUBHBIE CIIOCOOBI pElICHHs YUeOHBIX U MO3HABATEIbHBIX
3a/1ay;

® YMEHHME COOTHOCHUTH CBOM JECMCTBHS C IUIAHUPYEMBIMHM PE3yJbTaTaMH, OCYLIECTBIIATH KOHTPOJIb
CBOEH NIeATENILHOCTH B IPOLECCE JOCTHKEHUS PEe3ysbTara, ONpeNieNsaTh CIOCOObl JAEHCTBHHA B
paMKax MpeJIOKEHHBIX YCIOBHMM U TpeOoBaHMI, KOPPEKTUPOBAaThH CBOM JEHCTBUS B
COOTBETCTBUH C U3MEHSIOIIECHCS CUTyallneH;

® yMEHME OLICHUBATh MPABWJIBHOCTb BBIIIOJHEHUS Y4eOHOM 3a/aui, COOCTBEHHbIE BO3MOKHOCTH €€
pelieHus;

® BJIQJICHUE OCHOBAaMH CAMOKOHTDOJIS, CaMOOLICHKH, IPUHATHS PEIIEHUH M OCYLIECTBIICHUS
OCO3HAHHOI'0 BHIOOPA B yueOHOM 1 MO3HABATENIbHON AEATENbHOCTH;

® YMEHHME  ONpENeNsITh  IOHATUSA, Co3AaBaTb  OO0OOIIEHMs, YCTaHAaBJIMBATh  AHAJIOTHUH,
KJIaccu(pUIUpOBaTh, CAMOCTOATEIBHO BBIOMPATh OCHOBAaHMS M KPUTEPHU JUIS KIacCU(PUKAIIH,
YCTaHABIMBATh NPUYMHHO-CIECICTBEHHbIE CBSI3U, CTPOUTH JIOTMYECKOE pacCyXJEHUe, yMo-
3aKJII04YEHNE (MHIYKTUBHOE, AEIYKTUBHOE U 110 aHAJIOTHH) U AEJaTh BBIBOJBL;

® YMEHHME CO3J/laBaTh, MPUMEHATh U NMPeoOpa3oBbIBATH 3HAKM W CHMBOJBI, MOJIEIN M CXEMBbI JJIs
pelieHus: yueOHbIX U ITO3HABATENIbHBIX 33]1aY;

® yMEHHUE OPraHU30BHIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTEIEM U
CBEpCTHHKAMM; pabOTaTh MHAUBUAYAJILHO U B TPYIINE: HAXOAUTH o0IIee pelieHre U pa3pemaTh
KOH(QJIMKTBI HAa OCHOBE COIVIACOBAaHUS MO3MIUH U yu€Ta HHTEpecoB; (OpMYIHpPOBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

® yMEHHE OCO3HAHHO MCIIOJIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBHUHU C 3aJla4eii KOMMYHHUKAIIUU
JUTSL BBIPQ)KEHUSI CBOMX UYBCTB, MBICJIEH U MOTPEOHOCTEH; TIIAaHUPOBAHUS U PETYJISIUN CBOEH
JESATENIBHOCTH; BIIaJIEHUE YCTHON ¥ MMCbMEHHOMN pedbl0, MOHOJIOTHYECKON KOHTEKCTHOM PEUbIO;

e (GopMUPOBaHME U PaA3BUTHE KOMIETEHTHOCTH B 00JAacTH HCIIOJIb30BaHUS WH(GOPMALMOHHO-
KOMMYHHKAI[UOHHBIX TEXHOJIOTH;

e (QopMHpOBaHHWE U pa3BUTHE HSKOJOTMYECKOTO MBIIUICHUS, YMEHHME TMPHUMEHSATh €ro B
MIO3HABATENIbHOM, ~KOMMYHUKAaTHBHOM, COIMAIbHOW TpPAaKTUKE U  NPo(ecCHOHATBHOM
OpHUEHTAIINH.



IIpeamerHbIe:
1.B no3naBaresibHOM cepe:
® JaBaTh OMNpPEACICHUS HW3YYEHHBIX TMOHITHM: «XUMHYECKUH BJIEMEHT», «aTOM», «HUOHY,
«MOJIEKYJIa», «IPOCTbIE U CIIO)KHBIE BEILIECTBa», «BEILECTBO», «XUMHUYecKas Qopmyian,
«OTHOCHUTEJbHAsI aTOMHasi Maccay, «OTHOCHUTEIbHAs MOJIEKYJIIpHAs Macca», «BaJIEHTHOCTbHY,
«CTETEHb OKHCICHUS», «KPHUCTAUINYECKasi PEUIETKa», «OKCUIbD», «KUCIOTBI», «OCHOBAHUS,
«com», «aM(POTEPHOCTHY, «UHAMKATOP», «IICPUOMUYCCKUN 3aKOH», «IIEPHUOJUYECKast
TabJIML@», «U30TOMbI», «XUMHYECKAs CBA3bY, <(QIEKTPOOTPHUIATEILHOCTDY, «XUMHUYECKas
peaKLus», «XUMHUYECKOE ypaBHEHUEY, «TEHETUYECKas CBS3bY, «OKHCIICHUEY,
«BOCCTaHOBIICHUEY, «IJICKTPOJIUTHUECKAs JUCCOLUAIUNY», «CKOPOCTh XUMHUUECKON peaKinumn»;
® OIMUCATh ACMOHCTPAIUMOHHBIC U CAMOCTOATCIILHO ITPOBCACHHBIC XUMHWYCCKUC SKCIICPUMCHTBI;
OIMUCBIBATH U PA3JINYATh U3YUCHHBIC KJIACChl HCOPIraHUYCCKUX COGI[I/IHCHI/If/'I, MMPOCTBIC U CIOXHBIC
BEIIIECTBA, XUMUYECKHUE PEAKIINH;
KJ1acCU(UIUPOBATh N3yUYEHHBIE OOBEKTHI U SIBIICHUS;
e JIeNIaTh BBIBOJBI M YMO3AKIIOYCHHS U3 HAOTIOJCHHUM, H3y4YEHHBIX XMMHYECKUX 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB [0 aHAJIOTUU CO CBOMCTBAMU U3YYECHHBIX;
® CTPYKTYpUPOBATh M3YYCHHBI MaTepHall M XUMHUECKYI0 WH(OPMAIHIO, TOTYYCHHYIO U3 JAPYTHX
HUCTOYHHUKOB,
® MOJIETMPOBATh CTPOCHHUE aTOMOB 3JIEMEHTOB 1-3 MepHo0B, CTPOSHUE MPOCTHIX MOJIEKYT,
2.B leHHOCTHO — OpHEHTAIlMOHHOM cdepe:
® aHAM3HPOBATh U OLECHUBATh IMOCIEACTBUS [UIsl OKpYXAarolled cpeapl OBITOBOH H
MIPOU3BOJICTBEHHOM JESTENFHOCTH YeNIOBEKa, CBA3aHHOI ¢ MepepaboTKOMN BEIIECTB;
3. B TpynoBoii chepe:
® IPOBOJUTH XMMHYECKHUI SKCIIEPUMEHT;
4. B chepe 0e30mMaCHOCTH KU3HEAEATEIHLHOCTH:
® OKa3bIBaThb IICPBYIO IIOMOIIbL IIPHU OTPABJIICHHAX, OXOrax W APYrUX TpaBMax, CBA3AHHBIX C
BElIeCTBaMU U J1a00paTOPHBIM 000PYOBAHUEM.
BrinyckHuk Haydurcs:
* OIIUCKLIBATH CBOMCTBA TBépI[I)IX, KHUAKHUX, F33006p33HI>IX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBLIC
MPU3HAKY;
* XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHUIO U CBOWCTBAM, YCTaHABJIMBATh IPUUMHHO-
CJIE/ICTBEHHBIE CBSI3U MEK/y JaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;
® paCKphIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX MTOHATHH «aToM», «KMOJICKYJIay, «XUMHUYECKHUH DJIEMEHT»,
«IIPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY, «BAJICHTHOCTBY, UCIIOJb3Ysl 3HAKOBYIO CUCTEMY XHUMUMU;
* 1300pakaTh COCTaB MPOCTEHIINX BEIIECTB C IOMOIIBIO XUMUYECKUX (DOPMYII U CYLITHOCTh
XUMUYECKHUX PEaKUUid ¢ MOMOIbI0 XUMHUUECKUX YPaBHEHUI;
¢ BBIYUCIIATH OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChl BEIICCTB, @ TAKKE MaCCOBYIO J0JIIO
XUMHUYECKOTO 3JIEMEHTA B COCIMHEHMSX JIJISl OLICHKU MX MPAKTUYECKOM 3HAUMMOCTH;
¢ CpaBHHUBATH 11O COCTABYy OKCHbI, OCHOBAHUS, KHUCJIOTBI, COJIH;
* KJIaccU(UIUPOBATH OKCUABI M OCHOBAHHUS 110 CBOMCTBAM, KUCIOTHI M COJIA TIO COCTAaBY;
* 110JIb30BATHCSI TAOOPATOPHBIM 000PYIOBAaHHUEM U XMMHYECKON TOCY10i1;
* MPOBOJIUTH HECTIOKHBIE XUMUYECKHE OTBITHI U HAOIOICHUS 32 U3MEHEHUSIMU CBOMCTB BEIIECTB B
Ipolecce UX MpeBpalleHnit; cOOI0IaTh MpaBuiIa TEXHUKH 0€30M1acCHOCTH IPU MPOBEIECHUHN
HAOIIO/ICHUH U OIBITOB;
® pa3ian4aTb SKCIICPUMCHTAJIbHO KUCIIOTEI 1 I].[éJ'IO‘II/I, IOJIB3YACH MHAUKATOpaMHK, OCO3HABAaTh
HE00XO0IMMOCTh COOIIOICHUSI Mep 0€30IaCHOCTH P OOpAIIeHUH ¢ KUCIOTAMHU U IIEI0YaMH.
* pacKpbIBaTh CMBICH nepuoandeckoro 3akona J[. 1. Menaeneena;
* OMUCBIBATH U XapaKTEePU30BaTh TAOIUUYHYIO (POPMY MEPUOANUECKON CHCTEMbI XUMUYECKUX
3JIEMEHTOB;
* XapaKTepU30BaTh COCTAB ATOMHBIX SIIEP U PACTIPEICIICHUE YHCTIa SJIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM
aTOMOB XMMHMUYECKUX 3JIEMEHTOB MaJIbIX IIEPUOI0B MEPHUOTNYECKON CUCTEMBI, a TAK)KE KaJIus U KaJIbLIUS;
* pa3IM4aTh BUJBI XUMUYECKOU CBSI3U: HOHHYIO, KOBAJICHTHYIO IIOJIAPHYIO, KOBAJICHTHYIO HENIOJISIPHYIO
U METAJUTMYECKYIO;



* 1300pakaTh IEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 00Pa30BAHHBIX XUMHUECKUMH CBA3SIMHU Pa3HOTO
BU/JIA;

* BBISIBIIAITH 3aBUCHMOCTB CBOMCTB BEIIECTB OT CTPOCHHS UX KPUCTAJUIMYECKUX PELIETOK: HOHHBIX,
ATOMHBIX, MOJIEKYJIIPHBIX, METAJUIMUECKHUX;

* XapaKTEpU30BaTh XUMHUYECKUE DJIEMEHTBI U UX COCIMHEHUS HAa OCHOBE ITOJIOKECHHUSI DJIEMEHTOB B
NEePUOIUIECKOM CUCTEME M OCOOCHHOCTEH CTPOSHHSI UX aTOMOB;

* XapaKTEpU30BaTh HAYYHOE U MUPOBO33PEHYECKOE 3HAYEHUE NIEPUOINIECKOTO 3aKOHA U
MEPUOANYECKON CHCTeMbI XUMUYeCKuX dieMeHToB J. 1. Menpeneesa; ® O0OBSICHATh CyTh XUMUYECKUX
IPOLIECCOB U UX NPUHIUIHUAIBHOE OTJINYHE OT PU3NYECKHUX;

* Ha3bIBATh [IPU3HAKU U YCJIOBUS IPOTEKAHNUS XUMUUECKUX PEAKLINM;

* YCTaHABJIMBATH IPUHANJIC)KHOCTh XUMUYECKON PEAKIIUH K ONPENEIEHHOMY THUITY 110 OJHOMY M3
KJIacCU(MKAMOHHBIX MPU3HAKOB: 1) IO YHCITY M COCTAaBY MCXOAHBIX BEIIECTB U MPOAYKTOB PEAKIIUU
(peakuy COEMHEHUS, pa3JIoKEHUs, 3aMELeHNs] 1 00MeHa); 2) 10 BbIJICJICHUIO WJIU MTOTJIOLICHUIO
TEIUIOTHI (PEaKLMK SK30TEPMHUECKUE U SHIOTEPMUYECKHE); 3) 10 U3MEHEHUIO CTETIEHEN OKUCIICHUS
XMMHUYECKHX 3JIEMEHTOB (PEaKLUU OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) TI0 00paTUMOCTH IpoLecca
(peakuuu oOpaTUMbIE U HEOOpATHMBIEL);

* COCTABJIATH YPAaBHEHUS MIEKTPOIUTUYECKON JUCCOLMALMH KUCIIOT, IEI0YEH, COJIEH; IIOJIHbIE U
COKpaIEHHbIE HOHHBIE YPaBHEHMsI peakluii 0OMeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX
pEaKIN;

* IPOTHO3UPOBATH MPOAYKTHI XHMUYECKHUX PEaKIUii 1o (popMynam/Ha3BaHUSIM UCXO/IHBIX BEIIECTB;
OIpeIeNIATh UCXOIHbIE BEILECTBA MO (hopMyIaM/Ha3BaHUAM MTPOAYKTOB PEAKIIMH;

* COCTaBJIATh YPAaBHEHUS PEAKIUI, COOTBETCTBYIOIIMX IOCIEA0BATENBHOCTH ((«IIETIOUKE)
IIPEBPALICHUI HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA IIPU3HAKU, CBUAETEILCTBYIOIINE O IPOTEKAHUN XUMHUECKOMN
peaxkuuu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEH PACTBOPEHHOTO BEILIECTBA;

* OIIPENENSATh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT U LIEJIOUEH 110 N3MEHEHUIO OKPaCKU
WHUKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEAKIINH, IOATBEPKAAIOIINE HAIMUUE B BOJHBIX PAaCTBOPAX BEILECTB
OTJIECIbHBIX HUOHOB

* OTpeAETATh MPUHAICKHOCTh HEOPTaHNUECKUX BEIIECTB K OJJHOMY U3 U3YUYEHHBIX KIIACCOB/TPYIIIL:
MeTaJIJIbl U HEMETAJUIbI, OKCHU/JIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (hOPMYJIbI BEIIECTB 110 UX Ha3BAaHUSM;

* OIIPENIENSITh BAJIEGHTHOCTD U CTETIEHb OKUCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (hOPMYJIbl HEOPTAaHMUYECKUX COSAMHEHUH 110 BaJIGHTHOCTSIM U CTETIEHSM OKHMCIICHHUS
3JIEMEHTOB, a TaKXKe 3apsiiaM HOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUN U
COJIeH;

* 00BSICHATH 3aKOHOMEPHOCTH U3MEHEHMS PU3NYECKUX U XUMUYECKUX CBOWCTB MPOCTHIX BEIIECTB
(MeTayIIOB M HEMETAJUIOB) U UX BBICHIMX OKCHJIOB, 00pa30BaHHbIX JIEMEHTaMHU BTOPOTO U TPETHETO
IIEPHOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHBbIE JUIsl TPYIIN OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;
* Ha3bIBaTh OOLIME XUMUYECKHE CBONCTBA, XapaKTePHbIE JUIsl KAXKI0TO U3 KIaCcCOB HEOPTaHUYECKUX
BEIIECTB: KUCIOT, OCHOBAHHUM, COJICH;

* IPUBOJIUTH MTPUMEPHI PEaKIUi, MOATBEPKAAIOIINX XUMUYECKHE CBOWCTBA HEOPTAHUYECKUX BEILIECTB:
OKCHJI0B, KUCJIOT, OCHOBaHWM U COJIEH;

* OIIPEAEIIATh BEIECTBO-OKUCIIUTEID U BEIIECTBO-BOCCTAHOBUTENb B OKUCIIUTEIIBHO-
BOCCTAaHOBUTEINIbHBIX PEAKIUAX;

* COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN OaaHC (IU1s1 U3yYEHHBIX peaklnii) 1o
IPEI0KEHHBIM CXEMaM PEAKIIUIA;

* IPOBOJUTH JIAOOPATOPHBIE OIBITHI, MOATBEPKIAIOIINE XUMHUUYECKHE CBOMICTBA OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX BEILECTB;

BrinycKHHUK MOIYYUT BO3MOKHOCTh HAYUUTHCS:
* TPaMOTHO 00paIaThCS C BEIECTBAMH B IIOBCETHEBHOM JKU3HU;



* 0CO3HABaTh HEOOXOAMMOCTH COOJIIOICHUS TIPABHII IKOJIOTUYECKU O€30IaCHOTO MOBEACHHS B
OKpY>Karolle NpUPOIHON CPENE;

* IOHUMATh CMBICT U HEOOXOIUMOCTh COOJIFOACHHMSI MPENTMCAHNM, TTPEAJIaraéMbIX B UHCTPYKITUAX IO
UCTIOJIb30BAHUIO JICKAPCTB, CPEICTB OBITOBOM XUMHHU U JIP.;

* HCTIOJIb30BaTh MPUOOPETEHHBIC KIIFOUYEBBIC KOMIIETCHTHOCTH MTPH BBIMIOJHEHUH UCCIIEI0BATEIbCKIX
MPOEKTOB TI0 U3YYCHHUIO CBOMCTB, CIIOCOOOB MOTYUYEHUS M pACTIO3HABAHUS BEIICCTB;

* pa3BMBAaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, UCIIOJIB3YS CPEJICTBA YCTHON M MUCbMEHHOMN
KOMMYHHKAITUH IIPU padoTe C TeKCTAMU yU4eOHUKA U JIOTIOTHUTEILHON TUTEPaTypPOd, CIPAaBOYHBIMU
Ta0IMIIaMU, TIPOSIBIIATh TOTOBHOCTD K YBOKCHHUIO MHOM TOYKH 3PCHHUSI PU 0OCYKICHUU PE3YIHTAaTOB
BBITIOJIHEHHOHN paboThI;

* 00BEKTUBHO OIEHWBATh MH(POPMAIIUIO O BEIIECTBAX U XMMHYECKUX MPOIECCaX, KPUTHICCKH
OTHOCHUTKCS K IICEBJOHAYYHON HH(OpMaIiy, HeToOpOCOBECTHOM pekiiaMe, Kacaromeics
WCITOJIb30BAaHUS PA3JIMYHBIX BEIIECTB.

* 0OCO3HABaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUH JJI MPAKTUUECKOU JIEATETbHOCTH YETIOBEKA;

* OIUCHIBATh U3yYEHHBIE OOBEKTHI KAK CUCTEMBI, PUMEHSISI JIOTHKY CUCTEMHOTO aHAJIN3a,;

* IPUMEHSTH 3HAHUSI O 3aKOHOMEPHOCTSIX MEPUOIUUECKON CUCTEMbl XUMHUYECKUX JIIEMEHTOB JIJIst
O0OBSICHCHHS U TIPEJIBUICHUSI CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BuBaTh HHOOPMAIIMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YIUIYOJICHUSI 3HAHUH 00 UCTOPHH
CTaHOBJICHUS] XUMUYECKON HayKH, €€ OCHOBHBIX MMOHATHH, MEPUOJNUECKOr0 3aKOHA KaK OJHOTO U3
BOKHEUIIUX 3aKOHOB MTPUPO/IBI, & TAKIKE O COBPEMEHHBIX JOCTHIKEHUAX HAYKU U TEXHHUKH.

* COCTABJIATH MOJICKYJISIPHBIE U MTOJIHBIE HOHHBIE YPAaBHEHUS 110 COKPAIEHHBIM HOHHBIM YPaBHEHUSIM;
* IPUBOJIUTH MIPUMEPHI PEAKIINA, TOATBEPKIAIOIINX CYIIECTBOBAHNE B3aUMOCBSI3U MEKTy OCHOBHBIMU
KJIACCaMU HEOPraHUYECKHUX BEIECTB;

* IPOrHO3UPOBATH PE3YyIbTAThl BO3ACHCTBUS PA3NTUYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH
XUMHUYECKON PEaKInu;

* IPOrHO3UPOBATH PE3YyIbTAThl BO3ACHCTBUS Pa3TUYHBIX ()aKTOPOB HA CMEIICHHE XUMHUUECKOTO
paBHOBECHSI.

* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* MPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIHHBIE I BOCCTAHOBUTEIBHBIE
CBOICTBA C YUETOM CTEIICHEN OKUCIICHHS JIEMEHTOB, BXOJIAIINUX B €r0 COCTAB;

* BBISIBJISITH CYILIECTBOBAHME T€HETUUECKOW B3aMMOCBS3M MEX/1Y BELIECTBAMHU B PSly: IPOCTOE
BEII[ECTBO — OKCHUJ] — THUAPOKCH]T — COJIb;

* OPraHU30BbIBATh, IPOBOJUTH YUEHUUECKHE MPOEKTHI IO UCCIIEJOBAHNIO CBOMCTB BEIIECTB, UMEIOIINX
BKHOE MIPAKTUYECKOE 3HAUCHUE.

Coaepixanue nporpammsbl 8 kiiace
Tema 1. BBenenne B xummnio (7 4)

XUMUA — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHUSIX.

[TonsiTHE O XWUMHYECKOM OJJIeMEHTEe M (opMax €ro CyIeCTBOBAHHS: CBOOOJHBIX aTOMax,
MPOCTHIX U CIIOKHBIX BEIIECTBA

[IpeBpamenus BemecTB. OTIMYNE XUMHUYECKHX peakmuil OT (u3uveckux siBIeHWd. Poib
XHMMHH B KU3HU YEJIOBEKA.

Kparkue cBeneHuss U3 HCTOPUM BO3HUKHOBEHMS W pa3BuUTHs xuMuu. llepuoa anxummuu.
[Tonsarue o dumocodcrkom kamue. Xumust B XVI B. Pazputne xumuu Ha Pycu. Ponb oTeuecTBeHHBIX
YUYEHBIX B CTAHOBJICHMM XMMHYECKOH Hayku - pabotel M. B. JlomonocoBa, A. M. bytneposa, /1. .
Menneneena.

XuMu4eckass CUMBOJIMKA. 3HAKW XMUMHYECKUX SJIEMEHTOB M IMPOUCXOXKICHUE MX Ha3BaHUM.
Xumnaeckue dopmynsl. MHmekcsl n koddduimentsl. OTHOCHUTEIBHBIE aTOMHAs W MOJICKYJISIpHAsS
Macchl. Pacuet MaccoBo# JOJIM XUMUYECKOTO dJIeMEHTa 1o (popmyrie BemecTna.

ITepuoanueckas cucteMa xumuueckux sneMeHToB J[. . Menzaeneesa, ee CTpyKTypa: Majble U
OoJbIIME TIEPUOMBI, TPYMIBI W TOATPYNNbl (TIaBHas W moOouHas). Ilepuoamueckas cucremMa Kak
CIPaBOYHOE TOCOOME IS OTYUECHUS CBEJICHUI O XMMUYECKUX 3JIEMEHTAaX.

Pacuernbie 3apgaun. 1. Haxoxaenre 0OTHOCUTENbHON MOJIEKYJISIPHOW MacChl BELIECTBA MO €ro
XUMUYEeCKOH (Gopmyre. 2. BerunciieHne MaccoBOW JIOJIM XMMHUYECKOTO AJIEMEHTa B BEIISCTBE MO €ro

dopmyre.



IIpakTnueckas padora Ne 1
[TpaBmia TexHUKN 0€30MACHOCTH MpHU paboTe B XUMUYECKOM kKabuHere. JlabopaTopHOe o0opynoBaHue
1 oOpareHue ¢ HuM.

IIpakTnyeckas padora Ne 2
Hab6nronenue 3a ropsiieii CBEYOM.

IIpakTuyeckas padora Ne 3
AHanu3 1Mo4YBbI U BOJBI.

Tema 2. ATOMBI XMMHYECKHX dJ1eMeHTOB (9 u)

ATombl Kak (opMa CyYIIECTBOBAHUS XHMHYECKUX JJIeMEHTOB. OCHOBHBIE CBEACHUS O
CTpOCHHH aToMOB. [[oKa3aTenbCcTBa CIOXKHOCTU CTpoeHUs: aToMoB. OmbiTel Pesepdopna. [lnanerapuas
MoO/JIe]Ib CTPOCHHUS aToMa.

CocraB aTOMHBIX SiZIEp: MPOTOHBI M HEUTPOHBI. OTHOCUTENIBHAS aTOMHAsI Macca. B3auMocBsi3b
MOHSITUH «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aATOMHAs Macca.

N3meHeHue rcia mpoTOHOB B SIpE aToMa - 00pa30BaHNE HOBBIX XUMUYECKUX JIIEMEHTOB.

W3meHneHue uymucia HEUTPOHOB B slpe aromMa - oOpa3oBaHue u30TOnoB. CoBpeMeHHOe
OTpe/ICIiCHUE TIOHATHS «XUMHUYECKUU JJIeMEHT». M30TOmbl KaK pPa3HOBHIHOCTH AaTOMOB OJIHOTO
XUMHYECKOT0 JIEMEHTA.

OnextpoHbl. CTpoeHHE 3JIEKTPOHHBIX O0OJOYEK aTOMOB XHMHUYECKHX 3eMeHTOB Nel-20
nepuoanueckoit cucremsl J. W. MenneneeBa. IloHsaTue o0 3aBepUICHHOM | HE3aBEPIICHHOM
AJIEKTPOHHOM CJI0€ (IHEPTreTUYECKOM YPOBHE).

[lepuoanueckast cucrema xumuyeckux anemeHtoB JI. M. MeHneneeBa U CTpOeHHUE aTOMOB:
(bu3HYEeCKU CMBICIT TOPSIIKOBOTO HOMEPA 3JIEMEHTa, HOMEpa TPyIIIbl, HOMEpa Nepuoja.

W3meHeHne uucna 3IEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aToMa XUMHYECKOIO
9JIEMEHTA - 00pa30BaHUE IMOJOKUTEIBHBIX M OTPUIATEILHBIX HOHOB. MOHBI, 00pa3oBaHHBIC aTOMaMH
METAJIOB M HeMeTa/uioB. [IpUuuHBl HM3MEHEHHS] METaUIMYECKUX M HEMETaNIMYECKUX CBOMCTB B
Mepuoiax u rpymnmax.

OOpazoBanue OuHapHbIX coeauHeHuid. [loHaTtne 00 wOHHOUN cBsi3u. Cxembl 0Opa3OBaHUS
MOHHOM CBSI3H.

B3aumopeiicTBue aTOMOB XMMUYECKUX DJIEMEHTOB-HEMETANIOB MEXKAYy co0oii - oOpa3zoBaHHe
JIBYXaTOMHBIX MOJIEKYJ MPOCTHIX BeliecTB. KoBaieHTHAsI HEMOJsIpHAs XUMUYECKasi CBSI3b.

DNEeKTPOHHBIE U CTPYKTYPHBIE (DOPMYIIHIL.

B3auMozeiicTBe aTOMOB XMMHUYECKUX SJIEMEHTOB-HEMETANIOB MEXAy co00i - oOpazoBaHHe
OMHApPHBIX COCTUHEHHN HEMETAIJIOB. DIEKTPOOTPUIIATEIbHOCTh. [IOHATHE O KOBaJCHTHOW MOJSPHOMN
CBSI3H.

B3anmopeiicTBie aTOMOB XMMHUYECKHUX 3JIEMEHTOB-METAIJIOB MEXAy co0oi - oOpazoBaHUE
METaJUIMYeCKuX KpucTayuioB. [loHATHE 0 METANIMYECKON CBSI3U.

JemoncTpanuun. Moaenu aroMoB XHMMHYECKUX dleMeHTOB. llepumomuyeckas cuctema
xumMuueckux asemenToB [[. . Menneneena.

Tema 3. IIpocrthie BemecTBa (6 u)

[lonoxxeHne MeTaioB U HEMETAJIOB B NEPUOJUYECKON CUCTEME XMMHUYECKHUX AIEMEHTOB Jl.
N. MenneneeBa. Baxxnelire mpocThie BEIIECTBA - METAJIIBL: JKEJI€30, aJIOMUHUM, KAJIbIIUH, MarHui,
HaTpuil, kanuii. O0ume puznvyeckre CBONCTBA METAIIIOB.

Bakneiimme npocTelie BelecTBa - HEMETallIbl, 00pa30BaHHbIE aTOMaMH KHUCJIOPO/ia, BOJIOPOAA,
azorta, cepsl, (ocdopa, yriaepona. CrnocoOHOCTH aTOMOB XMMHYECKHUX DJIEMEHTOB K 0Opa30BaHMIO
HECKOJBKMX TMPOCTHIX BEIMIECTB - aJUIOTPOMHS. AJUIOTPOIHBIE MOAU(HUKAIUK KUciaoponaa, dhochopa u
0JI0Ba. MeTajulnyeckue U HEMETAITIMYECKHE CBOMCTBA MPOCTHIX BeliecTB. OTHOCUTENBHOCTD JIE€JICHHUS
IIPOCTHIX BEIIECTB HA METAJIBI U HEMETAJIIIBL.

ITocrosinnass ABoraapo. KomuuectBo BemiectBa. Moib. MonspHast Macca. MossipHbIiE 00beM
ra3oo0pasHbIX BellecTB. KpaTHble €IMHMIIBI KOJIMYECTBA BEIIECTBA — MUJUIUMOIbL U KHUJIIOMOJIb,
MIUTUMOJIApHAsE ¥ KWJIOMOJISIpHAsT MacChl BEIIECTBA, MHJUIMMOJISIPHBIM M KUJIOMOJISIPHBIH 0OBEMBI
ra3000pa3HBIX BEIIECTB.



PacueTsl ¢ wuCHoONb30BaHMEM TIOHATHUH «KOJIMYECTBO BEILECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEM T'a30BY, «IIOCTOSTHHAST ABOTIPOY.

Pacuernble 3amaun. 1. Beraucnenne MosspHO MacChl BEIMIECTB M0 XUMHUYECKUM (HopMysiaMm.
2. PacyeThl C UCIOJNIB30BAHUEM MOHITHI «KOJIMYECTBO BEHIECTBA», «MOJISIPHAS Maccay, «MOJSPHBII
00BEM ra3oBy, «IIOCTOSTHHAST ABOTAIpO».

JemoncTpanun. HekoTopbie MeTaibl 1 HEMETAJIbI KOJIMYEeCTBOM BelecTBa 1 Mosib. Mogenb
MOJIIPHOTO 00beMa ra3000pa3HbIX BEUIECTB.

Tema 4. CoeauHeHHs] XHMHYECKHX dj1eMeHTOB (14 u)

Crenens okucnenus. OnpeneneHne CTEIeHN OKUCICHUS SJIEMEHTOB 110 XUMUYECKOM (hopMyIie
coenuHeHus. CoctaBienue Gopmya OMHAPHBIX COSAUHEHHM, 00ImuMii criocod ux Ha3biBaHUA. buHapHbie
COCIMHEHUS: OKCHUJIBI, XJIOpUAbl, cynbduasl u ap. CocraBienue ux ¢opmyn. [IpeacraBurenyt OKCUIOB:
BOJIAa, YIVIEKUCIIBIM ra3 W HeramieHass u3BecThb. [IpeacTraButenut JIeTy4MX BOIOPOIHBIX COCIMHEHUIL:
XJIOPOBOJIOPOJI U aMMHUAK.

OcHoBaHMs, WX COCTaB M Ha3BaHUsA. PacTBOpUMOCTb OCHOBaHMU B Boje. Tabmuna
pacTBOPUMOCTH TMIAPOKCUJIOB U CoJiek B Boje. [IpencraBurenu menoye: ruipOKCUAbl HATPUS, KIS U
kanpius. [loHsATHE O KauecTBEHHBIX peakuusx. MuaukaTopsl. V3MeHeHHE OKpacKH WHIUKATOPOB B
LIEJIOYHOU Cpelie.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukanusa xucnot. [IpencraButenu KucioT: cepHas,
coJIsTHas ¥ a30THas1. M3MeHeHne OKpacku MHANKATOPOB B KUCJIIOTHOM Cpelie.

Conu kaxk mpou3BOJHBIC KUCIOT U OCHOBaHUH. VX coctaB u Ha3BaHus. PactBopumocTs coneil B
Bozie. [IpencraBurenu comneit: xopua HaTpusi, KapOoHAT U GochaT KabIHs.

AMop(dHBIE 1 KpUCTATITNYECKHIE BEIIECTBA.

MexMONIeKyIIpHbIE B3aUMOACUCTBHUS. THIBI KPUCTALTMYECKUX PEIICTOK: MOHHAs, aTOMHas,
MOJIEKYJISIpHAsT M MeTaJUIM4ecKas. 3aBUCHMOCTb CBOMCTB BEIIECTB OT THIOB KPHUCTAJUIMYECKUX
pEIIEeTOK.

BemectBa MOJEKYISIpHOTO U HEMOJEKYISIPHOIO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa st
BEIIIECTB MOJICKYJISIPHOTO CTPOCHHUSI.

Uuctele BemecTBa U cMecu. [IpuMepsl )KUAKUX, TBEPABIX U Ta3000pa3Hbix cMeceil. CBoiicTBa
YHUCTBHIX BEIIECTB M cMecel. VX cocraB. MaccoBas m 0ObeMHAs JTOJIUM KOMIIOHEHTA CMecH. Pacuersl,
CBSI3aHHBIE C HUCIOJIb30BAaHUEM TIOHITHS AOJIS.

Pacuernble 3agaun. 1. Pacyer maccoBoif 1 00beMHOM 10JIel KOMIOHEHTOB CMECH BEILIECTB.
2. BeluncneHrne MaccoBOM J10JIM BEUIECTBA B pACTBOPE 0 M3BECTHOM Macce paCTBOPEHHOIO BEIIECTBA U
Macce pacTBopuTens. 3. Beraucienne Maccel pacTBOPSIEMOTO BEIIECTBA M PACTBOPUTETISI, HEOOXOIMMBIX
JUIsl TIPUTOTOBJICHUSI OINPEIECICHHOW MacChl PacTBOpPa C M3BECTHOM MAacCOBOM JOJEH pacTBOPEHHOTO
BEIIECTBA.

Jemoncrpanun. O6pa3ibl OKCUIOB, KUCIOT, OCHOBAaHHUM U coyield. Moaenu KpUCTallTnIecKuX
pelIeToK XJIOpHaa HaTpus, anmasa, okcuaa yriaepoaa (IV). CrnocoOs! pazneneHus cMece, TUCTUILISITUS
BOJIBI.

JlabopaTopuble omnbIThbl. 1. 3HAaKOMCTBO ¢ o00Opa3llaMM BEHIECTB pa3HBIX KIJIacCoB. 2.
Paznenenue cmecen.

Tema 5. H3menenusi, npoucxoasimue ¢ Bemecrsamu (13u)

IlonsiTHE ABIIEHMI KaKk M3MEHEHMH, NMPOMCXOJAIINX C BEIIECTBAaMH. SIBJIICHHs, CBSI3aHHBIE C
U3MEHEHHEM KPHUCTAJUTMYECKOTO CTPOEHUS BEIIeCTBa MpPHU MOCTOSHHOM €ro cocTaBe, (U3MYecKue
apreHusl. Ou3nueckre SBICHUS B XMMHUU: AUCTUUIALMS, KPUCTAJUIM3AIlMs, BbIlIapUBaHUE M BO3TOHKA
BEIIIECTB, LIEHTPU(YTUPOBAHHE.

SIBneHusi, cBA3aHHbIE C H3MEHEHHEM COCTaBa BELIECTBA, - XUMHUUYECKHe peakuuu. [IpusHaku u
yCIOBUS TPOTEKaHUs] XUMHUYeCKUX peakuuil. [loHsTHe 00 5K30- W HHAOTEPMHUYECKUX PEAKIMSIX.
Peaknum rOpeHuss KaKk 4YacTHBIM Cllydall 3K30TEPMHYECKUX PEaKIUi, MPOTEKAIUIUX C BBIICICHUEM
CBeTA.

3aKOH COXpAaHEHMsI MacChl BEHIECTB. XHUMHYECKHE YpPAaBHEHHUs. 3HAUYCHUE HWHJIEKCOB H
k03 PunmentoB. CocraBieHUe ypaBHEHHH XUMUYECKUX PEAKIIUi.

Pacyersl 1m0 XMMHYECKMM YypaBHEHHsAM. PenieHue 3amad Ha HaxOXKICHHE KOJIMYECTBA
BEIIIECTBA, MAcChl WIM OOBEMa MPOJAYKTAa PEAKUUU MO KOJIWYECTBY BEIIECTBA, Macce WIH 00beMYy



MCXOJHOI0 BELIECTBA. PacueTsl ¢ HCIIOIb30BaHUEM MOHATHUS «10JIs1», KOTJja UICXOAHOE BEIIECTBO JaHO B
BUJIE pacTBOpa C 3aJaHHOM MacCOBOM J0JIEM paCTBOPEHHOI'O BELIECTBA WM COJIEPKUT ONPEAECIECHHYIO
JIOJTIO TIPUMECEH.

Peakuun pasnoxenusa. IloHaTtue o ckopocTH XuUMHYecKMX peakuuid. KaramuzaTopsl.
DepMEHTBHI.

Peakuum coenunenus. Karanutudeckue u HeKaTtaauThdeckue peakuuu. OOpatumbie u
HEoOpaTUMBbIE peaKnu.

Peakuuu 3amernieHus. DNEKTPOXUMHUYECKUHN psAJl HAIPSHKEHUH METaJUIOB, €r0 HCI0JIb30BaHUE
JUISL TIPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAHUs peakluid MeXAy MeTallaMH U PacTBOpPaMH KHUCIOT.
Peakuuu BoITECHEHUS OJHUX METAJUIOB U3 PACTBOPOB UX COJIEM IPYIrMMH METallJIaMHu.

Peaknun oOmena. Peaknuu HeWTpanmu3amuu. YCIOBHS NIPOTEKaHUs peakinuii oOMeHa B
pacTBopax /10 KOHIIA.

Tunsl XuMUYeCKUX peakiuil (o MPU3HAKY «YHUCIIO U COCTAB UCXOJHBIX BEIIECTB U MPOJYKTOB
peakuuny») Ha IpUMepe CBOMCTB BOJIbl. Peakiius pa3iiockeHus - 31€KTPoINU3 Bobl. Peakiuu coequHeHus
- B3aMMOJCICTBHE BOJABI C OKCHAAMU METaUIOB UM HemeTawioB. [lonsTue «ruapokcunbi». Peakiumn
3aMEIIEHUs] - B3aMMOJEIHCTBHE BOABI C LIEJIOYHBIMM U IIEJIOYHO3EMENIbHBIMU MeTaulaMu. Peaknuun
oOMeHa (Ha mpuMepe TUAPOIH3a CylIbpuaa aTlOMUHUS U KapOuaa KalbLus).

Pacuyernsble 3anaun. 1. BplunciieHne no XMMHUYECKUM YpaBHEHUSM MacChl WM KOJUYECTBA
BEIIECTBA 10 N3BECTHOM Macce MM KOJIMYECTBY BEIIECTBA OJJHOTO U3 BCTYMAIOIIUX B PEAKIIUIO BEIIECTB
WIN TIPOJTYKTOB peakiyu. 2. Berancienne Maccol (KOJIMYECTBA BEIIECTBA, 00bEMa) MPOAYKTa PEAKIIHH,
€CJIM W3BECTHA Macca MCXOAHOTO BEIIEeCTBA, COAEPIKAIEro ONpeAeNCHHYI0 IONI0 mpumeced. 3.
Boruncnenne maccbl (KoiMyecTBa BeEIIECTBAa, 00beMa) MPOAYKTAa pPEAKIUH, €CIU H3BECTHA Macca
pacTBoOpa U MaccoBasi 10J1s1 PACTBOPEHHOTO BEILIECTBA.

Jemonctpauuu. Ilpumepsr ¢(usnyeckux siBICHWIA; a) TuiaBileHue mapaduna; 0) auddysus
JTYLUIUCTBIX BELIECTB C TOPSIIEH JIaMIIOUKM HakanuBaHus. [IpuMepsl XUMHUYECKUX SBICHUI: a) ropeHue
Maruusi; 0) B3aUMOJICUCTBUE COJISTHOM KHUCJIOTHI C MPaMOPOM HWJIM MEJIOM; B) MOJYYEHHE THAPOKCHU]IA
meau (I1); T) pacTBOpeHHe MOIy4eHHOTO THAPOKCHIA B KUCIOTaX; 1) B3aumoeiicteue okcuaa menu (I1)
C CEpHOM KHUCJIOTOW MpU HArpeBaHUU; €) pa3joKEHHE TEepMaHTaHaTa Kallus;, >XK) B3aUMOJCHCTBHUE
pa30aBIEHHBIX KUCJIOT C METAJJIaMH.

JlaGopaTopubie onbIThl. 3. CpaBHEHHE CKOPOCTH UCIAPEHHS BOABI M CHOHpPTA I10
MCUE3HOBEHHUIO UX Kareib Ha GUIbTpoBaJIbHON OyMmare. 4. OKuciieHue MeM B MJIaMEHU CIIUPTOBKU WIIH
ropenku. 5. [lomyTHeHUEe W3BECTKOBOW BOJBI OT BBLABIXAaEMOIO yriekuciaoro rasa. 6. Ilomyuenue
YIJIEKUCIIOTO ra3a B3auMOAECHCTBUEM COJBI M KHCIOTHI. 7. 3aMElIeHHEe MEAH B PaCTBOPE XJIOPHUJA MEIU
(IT) »xene3om.

IIpakTnyeckas padora Ne 4
[Ipu3Haku XMMHUUECKHUX peaKkIMi U UX KJIacCU(UKALIUSL.

IIpakTnyeckas padora Ne S
[Ipurorosnenune pacTBopa caxapa ¢ 3aJaHHOW MacCOBOM J0JEH.

Tema 6. Teopusi 3JIEKTPOJUTHYECKONH ITMCCONUANMN M CBOMCTBA KJIACCOB HEOPraHUYeCKHUX
coexmHenmnii (19 u)

[TonsiTre 00 AMEKTPOTUTHIUECKON TUCCOIUAIIMN. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI. MexaHnu3m
JUCCOIMAIIMU DJIEKTPOJIUTOB C PA3JIMUHBIM THUIIOM XUMHUYECKOW CBs3U. CTENeHb 3JIEKTPOIUTHYECKOM
nuccorarui. CUITbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHHUSI TEOPUM BJIEKTPOJIUTUYECKOM auccounanvu. VoHHBIE ypaBHEHUSs
peakmuii. YCcmoBus MPOTEKaHUSI PEaKIud OOMEHa MEXIYy AJICKTPOJUTAMHU J0 KOHIIA B CBETC MOHHBIX
MIPEACTaBICHUHN.

Knaccudukanms HOHOB U UX CBOMCTBA.

Kucnotel, ux knaccudukarus. Jlucconmanus KHCIOT W WX CBOHCTBA B CBET€ TEOpUU
3JIEKTPOJINTUYECKON  AUCCONMAaMU. MOJNEKyIsIpHblE W HMOHHBIE YPAaBHEHUS pPEAKUUH KHUCIOT.
B3aumopeiicTBue KHCIOT € MeTaulaMH. OJEKTPOXMMUUYECKHI psl HaNpsLDKEeHUH  METaljIoB.
B3aumoneiicTBre KUCIOT C OKCHIAMU METAJUIOB. B3auMoaelicTBUe KUCIOT ¢ OCHOBAaHUSAMU - PEaKIIMS
HelTpanu3anuu. BzauMopeiictBue KUCIOT ¢ coismu. Mcmonbp3oBaHue TaOMUIIBI PACTBOPUMOCTH JIJIst
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.



OcHoBanusl, uxX Kinaccudukanus. Juccouuanusi OCHOBaHUN M MX CBOWCTBA B CBETE TEOPUHU
ANEKTPOIUTUYECKON AUCCOUMalK. B3anMo1elicTBE OCHOBaHUM C KUCIIOTaMU, KUCIIOTHBIMUA OKCUIAMHU
u consiMu. Vcnonb3oBaHHe TaONMIBI PAaCTBOPUMOCTH JJISi XapaKTEPUCTUKH XUMHUYECKHX CBOMCTB
OCHOBaHUM. Pasznoxenue HEpPaCTBOPHUMBIX OCHOBaHUI npu HarpeBaHuU.
Conu, ux kiaccuukanys U JUCCOLUAIMS PAa3IMYHBIX TUIIOB cojieil. CBoicTBa coliell B CBETE TEOPHUHU
IEKTPOJIUTUYECKON aucconanuu. B3anMonencTeue cojaei ¢ MeTajulaMM, YCIOBUS NPOTEKAHUS ITUX
peakuuii. B3aumopeiictBue conieif ¢ KUCIOTaMHU, OCHOBAaHUSIMHU M COJsIMH. Vcronb3oBaHHe TaOIUIIBI
PacTBOPUMOCTH Il XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJIEH.

O06o00menue cBeeHn 00 OKCHIax, X KiacCU(pUKAIIMU U1 XUMHYECKUX CBOMCTBAX.

I'enernueckue psabl METAUIOB M HEMETAUIOB. ['eHeTHdeckas CBA3b MEXAY KiaccaMu
HEOPraHWYECKUX BEIECTB

OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakMU. OKHUCIUTENb U BOCCTAHOBUTENb, OKUCICHUE U
BOCCTaHOBJICHHE.

Peakiium mMOHHOrO OOMEHa M OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBieHHe
YpaBHEHUU OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUIl METOAOM JIEKTPOHHOTO OaaHca.

CpolicTBa NPOCTBIX BEIIECTB - METAIOB M HEMETAIOB, KHUCIOT M COJIEH B CBETE
MPEJICTaBICHU 00 OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOLIECCaX.

JemMoHcTpanum. VcnbiTanue BELECTB U UX PACTBOPOB HA AJIEKTPOIPOBOAHOCTh. 3aBUCUMOCTD
3JIEKTPONPOBOJHOCTH YKCYCHOM KUCIOTBI OT KOHIEHTpaluu. B3anmoelicTBre IMHKA ¢ CEPOH, COJISTHOU
kucaoroi, xnopunom meau (1I). l'openne maruust.

JlaGopaTopuble onbIThl. 8. Peakium, xapakTepHble sl paCTBOPOB KHUCIOT (COJISTHOM WU
cepHoif). 9. Peakiuu, xapakTepHbie JUIsl pacTBOPOB IIejoued (TUIPOKCUIOB HATpus Wiau kamus). 10.
[Tomyuenue u CBOICTBa HEPACTBOPUMOTO OCHOBaHUs, Hanpumep runpokcuna meau (II). 11. Peakum,
XapakTepHBIC I pacTBOPOB cosiert (Hampumep, aia xiuopuaa meau (I1)). 12. Peakuuu, xapakrepHbie
JUISE OCHOBHBIX OKCHJIOB (Hampumep, JUIsl okcuaa kanblus). 13. Peakiuu, XxapakTepHble 111 KUCIOTHBIX
OKCHJI0B (Hampumep, /Ui yIIEKUCIIOro rasa).

IIpakTHyeckasi padora Ne 6
CBolicTBa 3JIEKTPOJIUTOB

IIpakTnuyeckas padora Ne 7
DKCrepuMeHTaIbHOE perieHue 3aaad mo TIJ»

Conepxanue nporpamMmmsl 9 kJace

Beenenue. O01mas xapakTepucTHKa XUMHYECKHUX 3JIEMEHTOB U XUMHYCCKUX PeaKIuid.
Ilepuoauyeckuii 3axoH U Ilepuoanyeckas cucrema xumudeckux djiemeHToB /[. U. MenaesieeBa
(10 v)

XapakTepuCcTHKa 3JIEMEHTA 110 €ro MOJIOKEHUIO B [lepnonnueckoi cucteMe XUuMUYECKHX 31eMeHTOB /1.
N. MenneneeBa. CBolicTBa OKCHUJIOB, KUCJIOT, OCHOBAHMM U COJIEH B CBETE TEOPHUH 3JIEKTPOIUTUUECKON
JUCCOLIMAIIMU M OKHCIEHHUs-BoccTaHOBNIEHUA. [loHsATHE O mepexoiHbIX 3jaeMeHTax. AMQOTEPHOCTb.
I'enernueckuid psax nepexogHoro sieMmeHTa. llepuommueckuit 3akoH u Ilepuonnueckas cucrema
xuMuuecknx anemeHToB JI. 1. MenneneeBa. XuMuueckas opraHu3anys >KMBOM U HEKUBOM MPUPOJBI.
XUMHYECKUN COCTaB s/ipa, MAaHTUU M 3€MHON KOpbl. XMUMHYECKHUE JJIEMEHTBbl B KJIETKAX >KUBBIX
opranu3mMoB. Makpo- u MuUKpodieMeHTh. (OO0O0IIEHNE CBEICHHH O XUMHUYECKHX PEaKIUsIX.
Knaccudpukanus XuMHYeCKUX PeaKIHid M0 pa3lTuYHBIM MPU3HAKAM: «UHCIIO H COCTaB PEarnpyrolnx 1
00pa3yromuXcsl BEUIECTBY, «TEIIOBOU 3(DPeKT», «HampaBiIeHUE», «U3MEHEHHE CTENEeHEH OKHCICHUS
JJIEMEHTOB, O00pa3yIONINX pearnpyrollue BEIIeCTBa», «(a3a», «UCIOJb30BAHUE KaTAIU3aTOPAY.
[TonsiTHE O CKOPOCTH XUMHUUYECKON peakuu. PaKkTopsl, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEAKIIAMN.
Karanuzaropsr u karanu3. MTHTUOUTOPBI. AHTHOKCHUIAHTHI.

JlaGopaTopHbie ONbITHI.

1. IlonyyeHnue ruApoOKCHIA IIMHKA M HCCIEAOBAaHUE €ro CBOMCTB. 2.MopaenupoBaHuE MOCTPOEHUS
[leproanyeckoil cuctemMbl XuMuueckux 3eMeHToB /. 1. MenneneeBa. 3. 3aMellIeHUE KeTe30M MEIH B
pactBope cynbpara meau (II). 4. 3aBHCHUMOCTH CKOPOCTH XHMHYECKOH pEaKIHH OT MPHUPOJIbI
pearupyroIux BEMECTB HAa IPUMEPE B3AMMOJICHCTBHS KUCIOT C METAJUIAMHU.

5. 3aBUCUMOCTb CKOPOCTHM XHMHMUYECKOW pEaklUWh OT KOHLEHTpPALMU pEarupyrolux BEHIECTB Ha
MpUMEPE B3aUMOJICHCTBHS IIMHKA C COJISTHOM KUCJIOTOM Pa3IMYHON KOHIIEHTPAIIUH.



6. 3aBUCUMOCTb CKOPOCTM XMMMUYECKOH pEaKIUU OT IUIOIIAJM CONPHUKOCHOBEHUS PpEarupyromux
BellecTB. 7. MOIEIMPOBAHUE KUIISIIETO CIIOS». 8. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pPEaKUUH OT
TEeMIIepaTyphl PEarupyroIIux BEIIECTB Ha mpuMmepe B3aumozeiicTBus okcuma menu (II) ¢ pactBopom
CEpHOI KUCJIOTHI pa3auyHoOil Temreparypsl. 9. PaznojkeHne nepokcuia BOAOpoAa ¢ MOMOIIBI0 OKCUAA
mapranna (IV) m karamaszel. 10. OOHapykeHHE KaTana3bl B HEKOTOPHIX IHINEBBIX Mpomykrax. 1.
NHrnbupoBanue B3auMOJIEHCTBUS KUCIOT C METAJNIAMU YPOTPOITMHOM.

Tema 1. Metasubl (14 4)

[Tonoxxenne merayoB B Ilepumonmueckon cucreme xumuuyeckux syeMeHtoB J[. M. Menpneneesa.
Mertannuyeckas KpucTajJuIMuecKasl pelieTka 1 MeTajulnyeckast XuMudeckas cBsi3b. O0uue puszndyeckue
cBoiictBa MeTaioB. CIulaBbl, MX CBOWCTBAa M 3HAYe€HUE. XHMMHYECKHE CBOMCTBA METAJJIOB Kak
BOCCTAaHOBUTEJIEH, a TAK)KE B CBETE UX IOJIOXKECHUS B JIIEKTPOXUMHUYECKOM Psly HAIIPSHKECHUH METaJLIOB.
Koppo3sust MeTamioB u criocoObl 60ps0bI ¢ Heil. Metamsl B ipupoae. OOmme crnoco0bl UX NOTYYCHHUS.
O0mas xapakTepuCTUKA MIEJOYHBIX MeTaI0B. Metamibel B mnpuponae. OOmme crnocoObl ux
nonydeHusi. Ctpoenue aromoB. lllenoynsie MeTamibl — MPOCThIE BellecTBa. BaxkHelue coeTMHeHus
IIEJ0YHBIX METAJUIOB — OKCH/Ibl, THPOKCHUIBI U COJIH (XJIOPUAbI, KApOOHATHI, CyJb(aThl, HUTPATHI), UX
CBOWCTBA U MPUMEHEHHE B HAPOJHOM X03s1iicTBe. Kanuiineie ynoopeHus.

OO0umas xapakTepuCTHKA 3J1eMEHTOB IV1aBHOM nmoarpynns! 11 rpynmnel.

Crpoenue aromos. lllenouHo3zeMenbHble METaIbl — IPOCThIE BellecTBAa. BakHelne coequHeHUs
I1€J0YHO3EMENIHBIX METAJIOB — OKCHJIbl, TUIAPOKCUBI U COJM (XJIOPHJbl, KapOOHAThl, HUTPATHI,
cynbdarsl, pocdarer), IX CBOHCTBA U IPUMEHEHHE B HAPOIHOM XO3SICTBE.

AJIIOMUHHIA.

Crpoenne atoma, GU3NUYECKHE U XUMHUYECKHUE CBOWCTBA MPOCTOro BemecTBa. CoeMMHEHNS aTFOMHHUS
— OKCHJ M THIpOKcui, uX am¢oTepHbll XxapakTtep. Baxseilimme conu amomunus. IIpumenenue
AJTIOMUHUS U €70 COEMHECHUM.

Keaeso.

Ctpoenne aToMa, QU3MUECKHE M XMMHYECKHE CBONCTBA IPOCTOTO BemlecTBa. I enetnueckue psjpl Fe'
u Fe®.

Baxneiimue conu jxene3a. 3HaUeHHE JKene3a U €ro COeIMHEHUH 171 IPUPO/Ibl U HAPOAHOIO X035 CTBA.
JlabopaTopHble ONBITHI.

12. BzaumopeiicTBue pacTBOPOB KHUCIOT U coliel ¢ MeTtayuiaMu. 13. O3HaKOMIIEHHE C pyJaMHU XKelesa.
14. OxpamyBaHue NJIaMEHU COJSMH LIEJIOYHBIX MeTauioB. 15. B3anMopelicTBue KaibLMs C BOJOM.
16.ITony4yeHue THAPOKCHIA KBS U UCCIIEOBAaHUE €T0 CBOMCTB.

17. Ilony4yeHue ruapokcuia allOMUHUSA U UCCIENOBaHUE €ro cBOMCTB. 18. BzanMonelicTBue xenesa ¢
cossiHo kucnoToi. 19. [onydyenne runpoxcuaos xenesa (I11) u (II1) u usyyenune ux cBoMcTB.

Tema 2. IIpakTukym 1. CBolicTBa MeTALJIOB M MX COeJUHEHHMI (2 )’

1. OcymiecTBieHue LENOYKM XMMHMYECKUX MpeBpaiieHuil. 2. [lonmydyeHne M cBoOWCTBAa COEAMHEHMM
MeTaJIoB. 3. PemnieHue SKCIIEpUMEHTANBHBIX 33Jad Ha PacloO3HABaHUE M IOIY4YEHHE COCIUHEHUN
METaJIJIOB.

Tema 3. Hemeramwanl (25 4)

OO61as XxapakTepuCcTUKa HEMETAJUIOB: ToJlokeHue B [lepuoanueckoit cucreMe XUMHUYECKUX 3JIEMEHTOB
JA. W. MenneneeBa,0co00EHHOCTH CTPOSHHsI AaTOMOB, AJIeKTpooTpHuarenbHocTh (D0) KakMepa
«HemeTammyHoCcTHY, pan 0. Kpucraimmyeckoe CTpOCHHE HEMETANIOB — IIPOCTHIX BEIIECTB.
Amnotponus. @Pu3nueckue CBOMCTBA HEMETauIoB. (OTHOCUTENBHOCTH MOHATHH «METal» U
CHEMETAJI».

Boaopoa.llonoxenue Bomopona B Ilepuommueckont cucremMe Xumuyeckux odnemeHros J[. U
MenneneeBa. CtpoeHure aTomMa M MoOJIeKyjbl. DuU3nMyeckre W XMMHUYECKHEe CBOMCTBa BOJOPOJA, €ro
MIOJIy4YEHUE U IPUMEHEHHE.

Bona.

Crpoenue Monekynsl. BomoponHas xumuueckas cBsizb. Pu3nueckue CBOMCTBA BOJABL. AHOMaIuHU
cBoOicTB BoAbl. ['uapoduibHbie U THAPodOoOHBIE BelecTBa. XUMUYECKHE CBOMCTBA Bobl. KpyroBopor
BOJIbl B mnpupoae. Bomoouuctka. Aspauus Boabl. bbiToBbIe (GMIBTPHL. MuHEpaJIbHBIE BOJIBI
JuctuinnupoBaHHas BOJa, €€ NOJy4YEeHUE U IPUMEHECHHUE.

O0mas xapaKTepuCcTHKA raJIOreHoOB.

Crpoenne atoMoB. IIpocTble BemecTBa 1 OCHOBHBIE COCIUHEHUS TaJOTC€HOB, UX CBOMCTBA.
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Kpatkue cBemenust o xinope, Opome, ¢pTope u ioxe. IIpumMeHeHHe TrajJoreHOB M MX COCAMHEHHUI B
HapOJHOM XO351CTBE.

Cepa.

CtpoeHue aToMa, aIOTPOIIUs, CBOMCTBA U TPUMEHEeHHEe poMOnueckoit ceprl. Okcunsl cepsl (IV) u (VI),
UX MOJIy4E€HHE, CBOMCTBA U NpuMeHeHHe. CepHasl KUCIOTa U €€ COJM, UX NMPUMEHEHHE B HAPOJHOM
xo3aucTse. [I[pou3BoCTBO CEPHON KUCIIOTHI.

A3or.

CrpoeHue aromMa M MOJEKYJbl, CBOMCTBa IPOCTOro BellecTBA. AMMMAaK, CTPOEHHUE, CBOICTBa,
noyrydeHue u npuMmeHerue. Com aMMOHUS, WX cBoicTBa U mpuMmeHeHue. Okcunpl azota (1) u (IV).
A30THas KHMCIIOTa, €€ CBOMCTBa M NpuUMeHeHue. HutpaTel U HUTpUTHI, MpobdieMa UX COAEpKAHMS B
CEJIbCKOXO03SUCTBEHHOU MPOAYKIIMU. A30THBIE y10OpEHUS.

Dochop.

CtpoeHue aToMa, aJIOTPOIHUs, CBOMCTBa Oenoro u kpacHoro docdopa, ux npumenenue. OCHOBHBIE
coequueHus: okcua pocdopa (V) u oprodocdopHnas kucnora, pocdarsl. DochopHbie yrnodOpeHus.
Yraepona.

CrtpoeHue atoma, ajuIOTpomnusi, CBocTBa Moaudukanui, npumenenue. Oxcuasl yraepoaa (II) u (IV),
UX CBOMCTBa U nmpumeHeHue. KapOoHAThI: KalbLUT, CO/AA, MOTAIl, UX 3HAYEHHE B MPHUPOJAE U KU3HU
YyeJloBeKa.

Kpemunii.

CtpoeHue aroma, KpUCTAJUIMYECKUN KPEMHUH, ero cBoiicTBa U npuMeHenue. Okcup kpemuus (IV), ero
IPUPOJHBbIE Pa3HOBUIHOCTH. CuiIMKaThl. 3HAYEHHE COCAMHEHUM KPEMHUS B KUBOM M HEXUBOU
npupoze. [IoHsaTre 0 CuIMKaTHON TPOMBIIUIEHHOCTH.

JlaGopaTopHbie ONBITHI.

20. Tomyuenune u pacno3HaBaHue Bojopoja. 21. MccnenoBanne MOBEpXHOCTHOTO HATSHKEHUS BOIBI.
22 .PacTBOpeHUE NIEpMaHraHaTa Kajius WId MEIHOro Kyrnopoca B Boze. 23. ['uaparaius 00e3B0KEHHOTO
cynedara menu (I1). 24. 3roToBieHne rUIICOBOTO OTIICYATKA.

25. O3HaKOMJIEHHE C KOJUIEKIIUEH OBITOBBIX (PHIBTPOB. 26. O3HAKOMJIEHHE C COCTAaBOM MHHEpaTbHON
Bozbl. 27. KauecTBeHHas peakuusi Ha rajoreHuA-uoHsl. 28. [lomyueHue u pacrno3HaBaHuE KHUCIOPOJA.
29. T'openue cepsl Ha Bo3ayxe M B kuciopone. 30.CpoiicTBa pa3zbaBiieHHONH cepHOM KHMCIOTHL 31.
N3yuyenne cpolictB ammuaka. 32. Pacno3naBanue coseil ammonus. 33. CBoiicTBa pa30aBiI€HHOM
a30THOW KHUCIIOTHI. 34. B3auMozeiicTBre KOHIIEHTPUPOBAaHHOW a30THOM KUCIIOTHI ¢ Meaplo. 35. ['openue
dbocdopa Ha Bo3ayxe u B kuciopone. 36. PacnosnaBanue gocdarton. 37. ['opeHure yrisi B KUCIOPOJIE.
38. TlomydyeHue yroapbHOW KHUCIOTBI M u3ydeHue ee cBoMcTB. 39. Ilepexox kapOoHaTOB B
TUAPOKapOOHATHI.

40. Paznoxenue ruapokapbonara Hatpus. 41. IlomydeHune KpeMHEBOM KHCIOTBI M HU3y4YCHHE €€
CBOMCTB.

Tema 4. IIpakTnkym 2. CBoiicTBa coeHHEeHMIT HeMeTALI0B (3 1)

1. Pemenue »sKcnepuMeHTAIBHBIX 3amad 1o Teme «lloarpynma rajmoreHoB». 2. Pemenue
JKCIIEPUMEHTAIBHBIX 3a7a4 1o teme «[loarpymnmna kucinopona». 3. Penienne 3KCiepuMEHTAJIBHBIX 3a/1a4
no teMe «lloarpynmna azora». 4. Penmenue skcrepuMeHTaIbHbIX 33/1a4 1o TeMe «lloarpynmna yraepoaa.
5. [lonydenue, coOupaHue U pacrio3HaBaHUE Ta30B.

Tema 5. O0001meHne 3HAHMI 10 XUMHH 32 KYPC OCHOBHOH 1IKO0JbI. (10 1)

[Iepmonnueckuit 3axkoH u Ilepmonmueckas cucrema xumuyeckux siemeHToB /. M. Menneneesa.
PU3NYECKUI CMBICI MOPSAJIKOBOIO HOMEpPA 3JIEMEHTA, HOMEPOB MEPUOJa U I'PYINIbl. 3aAKOHOMEPHOCTH
U3MEHEHHUsI CBOWCTB 3JIEMEHTOB M HX COEIMHEHUHN B MEPUOAAX U TPYIIax B CBETE MPEJCTaBICHHUH O
CTPOEHHH aTOMOB 3JIEMEHTOB.

3HaueHue MEepUONYECKOro 3akoHa. Buabl XuMuyeckux cBsized W TUMBl KPUCTAIUTMUECKUX DPELIETOK.
B3aumMocBs3p cTpoeHuss U CBOMCTB BemiecTB. Kiaccudukanus XMMUYECKHX PEaKUUi MO Pa3IuuHBIM
IpU3HaKaM (YMCIIO ¥ COCTaB pearpyrouX U 00pa3yoIuXcs BEIEeCTB; HaIUIue

rpaHuIbl paszgena ¢az; TewIoBol »PQeKT; n3MEeHeHHe CTENEeHEeW OKHUCICHUs aTOMOB; HMCIIOJIb30BaHHE
KaTaJln3aTopa; HamnpasieHue npoTekanus). CKOpoCTb XMMUYECKUX PeakIni U (PaKToOpbl, BIUAIOLIME HA
Hee. OOpaTUMOCTh XUMUYECKUX PEAKIMA U CIIOCOOBI CMEIICHUSI XUMUYECKOTO PAaBHOBECHSL.

[Tpocteie n cnoxxHble BeniecTBa. MeTayibl M HeMeTalulbl. ['eHeTndeckue psaasl MeTamia, HeMeTalla u
nepexoaHoro Metayuia. OKCHIBI U TUAPOKCHIBI (OCHOBAaHUS, KHUCIOTHI, aM(OTEpHBIE THAPOKCHUIBI),



comu. Ux cocras, knaccuukanus U o0IInue XUMHUYECKHUE CBOWCTBA B CBETE TEOPHH JICKTPOITUTHYECKON
JUCCOLUALIUN.

TemaTnuyeckoe mIaHMpPoOBaHuUe 32 Kypc 8 Kiacca

No HaszBanue riaBbl KomnuectBo | Ilpaktuueckue KonTposibhbie
TJIaBBI 4acoB paboThI paboThI
1 BBenenue B xumuro 7 Nel-3
2 ATOMEBI XUMHYECKHX DJICMCHTOB 9 Nel
3 [IpocThie BemecTBa 6
4 CoeuHCHNS XUMHYCCKUX 3JICMCHTOB 14 No2
5 W3menenus, mpoucxXoAsIIre ¢ BeIeCTBaMu 13 Ne4-5
6 Teopus 3AEKTPOIUTUYECKON JTUCCOIIHAIIIN 1 19 Ne6-7 Ne3 .4
CBOMCTBA KJIACCOB HEOPraHUYECKUX
COETUHEHUN
Hroro 68 7 4
TemaTu4yeckoe MIaHNpPoBaHue 32 Kypc 9 kiacca
Ne Hasanue rinassl KomnuectBo | Ilpaktnueckue KoHntposbHble
TJIaBBI 4acoB paboThI paboThI
1 Beenenne. O0mas xapakTepucTuka 10 Nel
XHUMHUYECKHX DJIEMEHTOB U XUMUYECKHUX
peakuuii. [lepuonnueckuii 3aK0H U
[Tepuonnueckas cucTeMa XMMHUYECKUX
anemenToB JI.M.Menpeneera
2 MeTtamisl 18 Nel-3 No2
3 Hemeramisr 28 Ne4-6 Ne3
4 O06o001eHre 3HaHUH IO XUMUU 33 KypC 10 Ned4
OCHOBHOM IIKOJIBI.
5 Pesepn 2
Htoro 68 6 4
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