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PabGouass mporpamma mnpeanaszHaueHa miua ydamuxcsi VI—IX kmaccoB MBOY «Cpennsis
obrreoOpa3oBarenbHas 1mkona Ned r. ToCcHO» M COCTaBJICHAa B COOTBETCTBUU C TPEOOBAHHUSIMU
denepanbHOTO  TOCYJAPCTBEHHOTO  00pa30BaTEIbHOTO  CTAaHIAapTa OCHOBHOTO  OOIIETo
o0pa3oBaHMsl C y4€TOM KOHLIENLHU JYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS U IUIAHUPYEMBIX
pe3yJbTaTOB OCBOCHHUS OCHOBHOW 00pa30BaTEIbHOW MpPOrpaMMBl  OCHOBHOTO — OOIIETo
oOpa3oBanus. Peanuzanus yueOHOU porpaMmel obecriedeHa yueOnukamu O.C.I"abpuensHa.

Ilnanupyembie pe3yibTaTbl OCBOCHUSI OCHOBHOI 00pa3oBaTebHOM

nporpaMmMmbl OCHOBHOTO 06]1161“0 06p330BaHHH

HpI/I HN3YUYCHUU XUMHU B OCHOBHOM IIIKOJIE 00eCIIeYnBaeTCs JOCTHIKCHUC IMYHOCTHBIX,
MCTAIIPECAMCTHBIX U IMMPCAMETHLIX PC3YyJIbTATOB.

JIMYHOCTHBIE Pe3yabTAThI 00y4YeHUs
VY4YeHHUK IOIYyYUT BO3MOKHOCTb:
3HAMb U NOHUMAMb. OCHOBHBIE HCTOPUUYECKUE COOBITHS, CBSI3aHHBIE C Pa3BUTHEM XHMHUU U
o01iecTBa; JOCTUXEHHUA B 00JACTH XUMHUM M KyJbTYypHbIE TPAAULUU (B YaCTHOCTH, HayuHbIE
TPaIUIIAN) CBOCH CTpaHbl; OOIIEMHUPOBBIE JOCTIXKEHHUS B 001aCTH XUMHUH; OCHOBHBIE TIPUHIIUTIBI
U [IpaBUJIa OTHOLIEHMS K MPHUPOJIE; OCHOBBI 3J0POBOr0 00pa3a KU3HU U 3/10pOBbeCcOEpEraromx
TEXHOJIOTHIi;
IIpaBWJIa IOBEJCHHUS B UYPE3BbIUANHBIX CUTYalMsAX, CBA3AHHBIX C BO3JEHCTBHUEM DPa3IMUYHBIX
BELIECTB; OCHOBHBIE MpaBa U 0053aHHOCTU IpakJaHUHA (B TOM UYHUCIIE Y4alllerocs), CBSI3aHHBIE C
JUYHOCTHBIM, IPO(ECCHOHAIBHBIM U )KU3HEHHBIM CaMOOIPE/IETICHUEM;
COLMAIbHYIO 3HAYUMOCTb U COJIepKaHue Mpodeccuii, CBA3aHHBIX C XUMUEH;
UCHBIMBIEAMDb . TYBCTBO T'OPJOCTU 33 POCCHMCKYIO XMMHUYECKYIO0 HAyKy M YBaXCHHE K UCTOPUU
€€ pa3BUTHUS; YBaKEHHWE W IPUHATHE JOCTHKEHUH XUMUU B MHpE; JI0OOBb K MPHUPOJE;
YB@OKEHHE K OKPYXAOLWUM (y4alIUMCs, YYUTENsAM, POAUTENSAM M JIp.) — YMEThb CIyllaTh U
CIIBIIIATH MMAPTHEPA, IPU3HABATh IIPABO KaKJOT0 HA COOCTBEHHOE MHEHUE, IPUHUMATh PELLIECHUS
C YYETOM IO3MIMM BCEX YYACTHUKOB; UyBCTBO IPEKPACHOIO U 3CTETUYECKUX YYBCTB Ha OCHOBE
3HAKOMCTBA C MHUPOM BEIIECTB W MX IIPEBPAIICHUI; CAMOYBAKEHHE W SMOLMOHAJIBHO-
HOJIOKHUTEIBHOE OTHOIIEHHUE K cebe;
npu3Hagamy: NEHHOCTb 310POBbS (CBOETO M APYIHX JIO/EH); HEOOXOJUMOCTh CAaMOBBIPAKECHHUS,
caMopealin3aluy, COLUAIBHOIO IPU3HAHNS,
0co3Haeamp: TOTOBHOCTH (WJIM HETOTOBHOCTb) K CAaMOCTOSITEIbHBIM MOCTYIIKaM U JIEHCTBUSM,
OTBETCTBEHHOCTb 3a MX PE3YJbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPBHITO BbIpaXXaThb U
OTCTauBaTh CBOIO MO3UIMIO U KPUTUIHO OTHOCUTHCS K CBOMM ITOCTYTIKAM;
npOAGAAMB: HKOIOTUUECKOE CO3HAHME; 100pOXKeIaTeIbHOCTh, JIOBEpHE M BHUMATEIBHOCTh K
JIOJSIM, TOTOBHOCTh K COTPYIHHUYECTBY M JApYykOe, OKa3aHHWIO IOMOIIM TeM, KTO B HeH
HYXX7aeTcsl; O0OOOLIeHHbIM, YCTOWYMBBIE M U30MpaTelbHBI MO3HABATENbHBIM HHTEpEC,
WHUIMATUBY U JIO003HATEIbHOCTh B U3yUYEHUU MUPA BELLIECTB U PEAKIUI; 1IeJIeyCTPEMIEHHOCTD
U HAaCTOMYMBOCTb B JOCTWIKCHMHM I€JIEW, TOTOBHOCTb K IIPEOJOJICHUIO TPYIHOCTEH;
yOeXKIEHHOCTh B BO3MOXKHOCTH  TO3HAHMS  MPUPOABI, HEOOXOAWMOCTH  Pa3yMHOIO
UCIIOJIb30BAaHUS IOCTHKEHUN HAYKU M TEXHOJIOTHH U1 pa3BUTHS OOIIECTBa,
ymemb:  YCTAHABIIMBATh CBS3b MEXAY LEIbI0 H3YYEHUsS XUMUM M TE€M, Ui 4YEero OHa
OCYILECTBIISICTCS (MOTHBAMH); BBIMOJIHATH KOPPUTHUPYIOLIYIO CAMOOIICHKY, 3aKJIIOYAIOIIyIOCsS B
KOHTpOJIE 3a TMpOLECCOM M3YyYEHUS XHUMHM U BHECEHHU HEOOXOAUMBIX KOPPEKTUBOB,
COOTBETCTBYIOIIUX 3TanaM U croco0aM HM3y4eHUs! Kypca XUMHM; BBITOIHATh PETPOCIEKTUBHYIO
CaMOOILICHKY, 3aKJIIOYAIONIYIOCS B OLEHKE IpOIEecca M pPe3ylbTaTa M3y4eHHsA Kypca XUMHUHU
OCHOBHOM ILIKOJIbI, TOJABEICHUN UTOTOB HA OCHOBE COOTHECEHUS LIEIEN U PE3yJIbTAaTOB;
CTPOUTh JKU3HEHHbIE U MNPOPECCHOHANbHBIE IUIAHBI C YYETOM KOHKPETHBIX COLHaIbHO-
UCTOPUYECKHX, TOJUTUYECKUX U IKOHOMHUYECKUX YCIOBHI; OCO3HABAaTh COOCTBEHHbIE LIEGHHOCTH
Y COOTBETCTBHE UX;



MIPUHUMAEMBIM B >KM3HU PEUICHUSM; BECTH JUAJIOr HAa OCHOBE PABHOIIPABHBIX OTHOLIEHUN WU
B3aUMHOT'O YBa)KEHHUS; BBIACIATh HPABCTBEHHBIN AaCIEKT MOBEJACHUS MU COOTHOCUTH IMOCTYNKHU
(cBOM M Jpyrux Jojiei) U COOBITUS C MPHUHATHIMU 3TUYECKUMH HOPMAaMU; B MpeJesiax CBOUX
BO3MOKHOCTEH MPOTUBOACHCTBOBATh JACHCTBUSAM U BIUSHUIM, TMPEICTABISIONIUM YIPO3y
YKU3HU, 3/JOPOBBIO 1 0€30IIaCHOCTH JINYHOCTHU U OOILIECTBA.

MeTtanpeaMeTHbIe:

YMEHHE CaMOCTOSITEIbHO OIPEJEIIATh LeJIN CBOEro 00yueHHsl, CTaBUTh U (pOpMyJINpOBaTH
Juis ceOst HOBbIE 3a1aud B y4€Oe M IO3HABATENBbHOHN JEATEIIbHOCTH, Pa3BUBATh MOTUBBI H
MHTEPECHI CBOCH 1103HABATEIbHOM 1EATEIIbHOCTH;

YMEHHE CaMOCTOSITEJIbHO IUIAHUPOBaTh IyTH JOCTMD)KEHUS IeJiell, B TOM 4HCIe
IbTEepPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (heKTuBHBIC CIOCOOBI peleHus yueOHbIX U
II03HABATEJIbHBIX 3a/1a4;

YMEHHE COOTHOCHUTh CBOM JEHCTBMs C IUIAHUPYEMBIMU Ppe3yJIbTaTaMM, OCYILECTBIATh
KOHTpPOJIb CBOEH JEATEJIbHOCTH B IPOLECCE JOCTHIKEHUS PE3yJibTaTa, ONpPENEsTh CIOCOObI
NeMCcTBUH B paMKax NpPeJIOKEHHbIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JEHCTBUS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYyallUEH;

YMEHHE OLICHMBAaTh IPABWJIBHOCTb BBIINOJHEHMsS] y4eOHOW 3ajaud, COOCTBEHHBIE
BO3MOYKHOCTH €€ pelIeHus;

BJIaJICHME OCHOBAaMM CaMOKOHTPOJISl, CAMOOLIEHKH, MPUHATHUS PEIICHUH U OCYIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOU U MO3HABATEILHOM I€ITEIbHOCTH;

YMEHHE ONPENENATh IOHSTHUS, CO3/4aBaTb OOOOIIEHUs, YCTaHABJIMBATh AHAJIOIHH,
KJIaccu(pUIUpOBaTh, CaMOCTOSITEIPHO BHIOMPATh OCHOBAHUS M KPUTEPUU JUIA KIaCCUPUKAIHH,
YCTAHABJIMBATh IPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUThH JIOTUYECKOE pACCYKIEHUE, YMO-
3aKJII0YeHUE (MHAYKTUBHOE, ISIyKTUBHOE U 110 aHAJIOTUH) U JI€1aTh BbIBOABI;

YMEHHUE CO3/1aBaTh, IPUMEHATh U NMPEOOPa30BbIBATh 3HAKU U CHUMBOJIbI, MOJEIN M CXEMbI
JUIs pelIeHnsl y4eOHBIX U IO3HABATENbHBIX 33/1a4;

yYMEHHE OpraHU30BbIBaTh y4yeOHOE COTPYAHMYECTBO M COBMECTHYIO JAEATEIbHOCTH C
YUHUTEJIEM U CBEPCTHUKAMU; paboTaTh MHAMBHUIYaAJIbHO U B TPYMIE: HAXOIUTH OOlIee pelieHne u
paspeniate KOH(QJIUKTHI HA OCHOBE COTJIACOBAaHUS MO3ULMI U yuéTa HHTEpecoB; (OpMYIUPOBATb,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHEHUE;

YMEHHE OCO3HAHHO UCIOJIb30BaTh PEUYEBbIE CPEJICTBA B COOTBETCTBUU C 3aaueil
KOMMYHUKAIMH I BBIPAKEHHsI CBOMX YyBCTB, MBICJIEH U MOTPEOHOCTEN; INIAaHUPOBAHUS U
PEryJIsiiNK CBOEH IEATEIbHOCTH; BIAJEHUE YCTHOM U MMCBMEHHOM PEYbI0, MOHOJIOTUYECKON
KOHTEKCTHOM PEYbIO;

dbopmupoBaHHEe M pa3BUTHE  KOMIIETEHTHOCTH B  O0JACTM  HCHOJIb30BAHUS
MH(OPMaLOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

(hopMHpOBaHNE U PA3BUTHE SKOJIOTMUYECKOTO MBIIUICHUSI, yMEHHE IPUMEHSTH €TO0 B
MI03HABATEIbHOM, KOMMYHHKAaTUBHOM, COLIMATBHOM MPaKTUKE U MPO(ECCHOHATBHOM
OpHUEHTAIIIH.

oOydJaroruecs: MpuoOPETyT OMBIT MPOEKTHON MEATEILHOCTH KaK 0c000# (hopmbl yueOHOM
paboThI,

IIpeamernsbie:
BbinycKHUK HAy4YHMTCS:
o XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOIEHUE, U3MEpPEHHE,

9KCIICPUMCHT,
L OIMMCHIBATh CBOMCTBA TBEPABIX, )KUJIKHUX, F33006pa3HI)IX BE€IICCTB, BBIACIIAA UX
CYHICCTBCHHBLIC IIPHU3HAKU

o PacCKphIBaTb CMBICJI OCHOBHBIX XUMHUYCCKUX MMOHATHH «aToM», «KMOJICKYJIa»,



«XUMHMUECKHUH 37IEMEHT», «IIPOCTOE BELIECTBOY, «CII0KHOE BEIIECTBOY,
«BAJICHTHOCTbY», «XUMHUECKas peaKkIys», UCII0JIb3ys 3HAKOBYIO CUCTEMY XUMUHU;

PaCKpBIBATh CMBICII 3aKOHOB COXPAaHEHHS MACChI BEIIECTB, TOCTOSHCTBA COCTABA,

aTOMHO-MOJIEKYJISIPHOU TEOPUH;

pas3nyaTth XUMUYECKHE U (PU3NYECKUE SBICHHUS;

Ha3bIBaTh XUMUYECKUE 3JIEMEHTHI;

OIIPEJIETIATh COCTaB BELIECTB 10 UX (hopMmyraam;

OTIpeNeNATh BAJIGHTHOCTh aTOMa AJIEMEHTA B COSAMHEHUSX;

OTIPENIeNATh THII XMMUYECKUX PEaKI[Hii;

Ha3bIBaTh MPU3HAKU U YCIOBHS IPOTEKAHU XUMUYECKUX PEaKIHii;

BBISIBIISATH IPU3HAKH, CBUETEIbCTBYIOIINE O IPOTEKAHNN XUMUUECKOM peakluu Ipu
BBINOJIHEHUH XMMHUYECKOI'O OIIBITA;

COCTaBJIATh (OPMYJIbl OMHAPHBIX COEIMHEHUI;

COCTaBJIATh YPABHEHUSI XUMUYECKUX PEAKIIMIA;

coOnroaaTh npaBuia 6€30MacHO paboThI IPU MPOBEAECHUN OINBITOB;

[10JIb30BATHCS J1A0OPAaTOPHBIM 000PYOBAaHUEM U IIOCYAOM;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYFO MacChl BEIIECTB;

BBIYUCIIATH MACCOBYIO JI0JII0 XMMHUYECKOTO 3JIEMEHTa 10 (opMyJie COSTUHEHNUS;

BBIYUCIIATH KOJMYECTBO, 00bEM HIIM MACCY BEIIECTBA 10 KOJIUYECTBY, 00bEMY, Macce

pEareHToB MU MPOJYKTOB PEaKIii;

XapaKTepu30BaTh (PU3MUECKHEe U XUMUIECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO/Ia
U BOJOPOJa;

HoJy4aTh, COOMpaTh KUCIOPOA U BOJOPO/;

pacro3HaBaTh ONBITHBIM ITyTE€M ra3000pa3HbIe BELIECTBA: KUCIOPO/I, BOJIOPOL;

PacKpbIBaTh CMBICI 3aKOHA ABOTapO;

PacKpbIBaTh CMBICI OHATUN «TEMI0BON 3PPEKT peaKkInm», «MOJISIPHBIA 00BeM»;

XapakTepu3oBaTh (PU3NYECKHe U XUMHUUECKUE CBOICTBA BOJIBI;

PaCKpBIBATh CMBICII TIOHATHS «PACTBOPY;

BBIYHUCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA;

Ha3bIBATh COEJMHEHUS N3YYCHHBIX KJIACCOB HEOPTaHMUECKUX BEIICCTB;

XapaKTepru30BaTh (PU3HUECKHEe U XUMUIECKHE CBOWCTBA OCHOBHBIX KJIACCOB

HEOPraHMYECKUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUH, COJIEH;

ONpCACIIATh MTPUHAAJICIKHOCTD BCUICCTB K OIIPCACIICHHOMY KJIACCY COCI[I/IHCHPlﬁ;



o COCTaBJIATH GOPMYJIbI HEOPTAaHUYECKUX COCTUHEHHUM U3YUEHHBIX KJIaCCOB;
o IIPOBOJMTD OMBITHI, MOITBEPKIAIONINE XUMUYECKUE CBOWCTBA U3YUECHHBIX KJIACCOB

HEOPTaHNYCCKUX BEIICCTB,

o pacro3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KUCIIOT U HIENIOUeH 0 M3MEHEHUIO OKPACKU
UHAUKATOPA;

o XapaKTepU30BaTh B3aUMOCBSI3b MEXy KJacCaMU HEOPraHMUYECKUX COCIMHEHHIA;

. packpsiBaTh cMbich [lepuoanueckoro 3akona J[.M. Menzaeneena;

o 00BACHATH (PUBUYECKUIN CMBICI aTOMHOTO (TIOPSAKOBOT0) HOMEpPA XUMUYECKOTO

3JIEMEHTA, HOMEPOB IPYIIIBI U Ilepruoa B nepuoauyeckoi cucreme .M. Menneneena;

. OO0BSACHATH 3aKOHOMEPHOCTH M3MEHEHUS CTPOCHUS aTOMOB, CBOICTB 3JIEMEHTOB B

npejesiax MajblX MePUOOB U IJIaBHBIX MOATPYIIIL;

. XapaKTepU30BaTh XUMUYECKUE DTIEMEHTHI (OT BOJIOPOAA 10 KallbLiKs) HA OCHOBE UX
MOJIO’KEHUs B nepuoanueckoit cucreme /.M. MenaeneeBa u ocoOEHHOCTEN CTPOSHHS HX
aTOMOB;

. COCTABJISITh CXEMbI CTPOCHHS aTOMOB TEPBbIX 20 3JIEMEHTOB MEPHUOIUUECKON CHCTEMBI
JI.1. MeHaeneeBa;

. PAaCKpBIBATh CMBICH MOHATHI: «XUMUYECKASI CBS3bY, «AJIEKTPOOTPULIATETLHOCTHY;

. XapaKTEepPU30BaTh 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEILIECTB OT THIA
KPUCTAJUTMYECKOUN pelIeTKH;

. OTIPEIETIATh BUJI XUMHUYECKOM CBSI3M B HEOPTAHUYECKUX COCTUHEHUSX;

. M300paxaTh CXEMbI CTPOSHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUIAAMHU
XUMUYECKHUX CBS3EH;

. PacKpbIBaTh CMBICII MIOHATUHN «UOHY», «KATUOH», KAHUOHY, «IJIEKTPOIUTHI»,
«HEBJIEKTPOIUTHDY, «AJEKTPOIIUTUYECKAS TUCCOLUALIUS, KOKHCIUTEINbY, «CTEIEHb

OKHCJICHHUS) «BOCCTAHOBUTCIIBY, KOKHCIICHHUEC), KBOCCTAHOBJICHHC)),

L OMpCACIIATh CTCIICHb OKUCJICHUSA aTOMa 3JICMCHTA B COCAUHCHUU

L PacCKphIBATb CMBICTT TCOPHUUN SHGKTPOHHTI/ILIGCKOI;'I JUCCOLIMAIINH,

L4 COCTaBJIATb YPABHCHUA BHCKTpOHHTH‘{CCKOﬁ Jucconmruanyu KucJaoT, menoqeﬁ, COHCﬁ;
L4 O0OBSICHATH CYHIHOCTH ITponecca BHCKTPOHHTHHCCKOﬁ JUCCOoMan 1 pCaKLII/Iﬁ

HOHHOTO O6MeHa;

L4 COCTAaBJIATDH IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHUA PCAKIIUN 06MeHa;
L4 ONpeaACIATE BO3SMOKXHOCTD ITPOTCKAHUA pCaKLII/Iﬁ HOHHOTI'O 06MeHa;
L4 MMPpOBOAUTDL PCAKIIUH, ITOATBCPIKAAOIINC KadyeCTBEHHBIN COCTaB Pa3JIMUHBIX BCUICCTB,

L4 OMpeaACIIATbL OKHCIMTEIIb U BOCCTAHOBUTCIIb,



® COCTaBJIATH YPaBHCHHA OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ;

° Ha3bIBaTh (PaKTOPHI, BIUIIONIUE HA CKOPOCTh XMMHUYCCKOMN peaKIlnu;

° KJIACCHU(UITUPOBATh XUMUYCCKUE PEAKIIMH 10 PA3IMYHBIM IPU3HAKAM;

o XapaKTepU30BaTh B3aMMOCBSI3b MEXK/y COCTABOM, CTPOCHHEM M CBOMCTBaMHU
HEMETAILIOB;

° IIPOBOIMTH OMBITHI 10 MOJTYYCHHIO, COOMPAHUIO U M3YUCHUIO XMMHUCCKHUX CBOKWCTB

ra3006pa3HHx BCIICCTB: YTJICKUCIIOIO Irada, aMMHaKa,

. pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YIJICKUCIIBINA I'a3 M aMMHUaK;

° XapaKTepU30BaTh B3aUMOCBSI3b MEX/Iy COCTABOM, CTPOCHHEM U CBOMCTBAMHU
METAJIJIOB;

. OLICHUBATh BIUSHHE XUMUYECKOTO 3arpsi3HCHHS OKPYIKAIOIICH Cpeibl Ha OPraHUu3M
YEeJI0BEKa,

. rPaMOTHO 00paIlaThCs C BEIECTBAMHU B IIOBCEIHEBHOM JKU3HH

° OTIPECIIATH BO3MOKHOCTH MPOTEKAHMSI PEaKIIUi HEKOTOPBIX MPEICTABUTEIICH

° OpPTaHMYECKUX BEIIECTB C KUCIOPOIOM, BOAOPOIOM, METAITIAMHU, OCHOBAHHSIMH,
rajoreHamu.

BBINYCKHUK MOJYYHUT BO3MOKHOCTh HAYYUThHCSH:

® BBIIBUraTh U IPOBEPATH JKCIIEPUMEHTAIBHO THMIIOTE3Bl O XMMHUYECKUX CBOWMCTBAX
BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNaTh B XUMHUYECKHE PEaKIIUH,
0 XapakTepe U IPOAYKTaxX pa3IMYHbIX XUMUYECKUX PEAKLIUM;

® XapaKTEepU30BaTb BELIECTBA 10 COCTaBY, CTPOCHUIO U CBOWCTBAM, yCTaHaBIUBATH
IIPUYMHHO-CIICACTBEHHBIEC CBA3HM MEXKY JAHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

® COCTaBJIATh MOJIEKYJISIPHBIEC U IIOJIHBIE HOHHBIC YPABHEHUS 110 COKPALEHHBIM HOHHBIM
YPaBHEHUSIM;

® [IPOrHO3UPOBAaTh  CHOCOOHOCTh  BELIECTBA  MPOSIBISTH  OKUCIUTEIbHBIE — WIIU
BOCCTAHOBUTEJIBHBIE CBOWCTBA C y4ETOM CTECIEHEH OKHUCJICHHUS JJIEMEHTOB, BXOIAIIUX B €T0
COCTaB;

® COCTaBJIATh  YPaBHEHMsI  PEaKIMi, COOTBETCTBYKOIIMX  IOCIEJOBATEIbHOCTH
IIPEBPAILCHUI HEOPraHUYECKUX BEIIECTB PA3IIMYHBIX KIACCOB;

® BBIJBUTaTh U IPOBEPATH SKCIEPUMEHTAIBHO THIIOTE3Bl O pe3yJbTaTax BO3ICHCTBUSA
pa3anyYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTHU XMMHUYECKOM peaklnu;

® JCIIOJIB30BaTh MPUOOPETEHHbIE 3HAHUA JUIS 3KOJOTMYECKH T'PaMOTHOTO NOBEICHHUS B

OKpYXaroIlIei cpeae;



® HCIIOJIK30BaTh MPUOOPETEHHBIC KITFOUEBBIE KOMIIECTEHIIUN TIPHU BBHITTOJTHEHUH IPOEKTOB
U y4eOHO-MCCIICIOBATEILCKUX 3a/Jad 110 HM3YYCHHIO CBOWCTB, CIIOCOOOB TMOJIy4YeHUS U
pacro3HaBaHus BEIIECTB;

L O6’beKTI/IBHO OLICHUBAThH I/IH(l)OpMaL[I/IIO 0 B€IICCTBAX U XUMHUYCCKHUX Hpoueccax;

® KPUTHYECKH OTHOCUTBHCS K TIICEBIOHAYYHOW WHGPOpPMAIUU, HEJ00POCOBECTHOMN
peKIaMe B CpeACTBAaX MacCOBOM MH(POPMAIINH;

® OCO3HaBaThb 3HAUYCHUE TEOPETUYECKUX 3HAHUKW [0 XUMHHM JUISI IPAKTHYECKOU
JIEeSTCILHOCTH YSJIOBEKa,

® CO31aBaTb MOACIU U CXCMbI IJIA peLHeHI/ISI y‘IC6HLIX W IIO3HABATCIIbHBIX 3aJay,
IIOHUMATh HCO6XOI[I/IMOCTB COGJIIO[[GHI/IH HpeI[HI/ICElHI/If/'I, Hpe;[nar acMbIX B I/IHCprKLII/ISIX 110

MCIIOJIb30BaHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHHU U AP.

Conep:kaHue Kypca XHMHH B 7 KJ1acce

Tema 1. XumMus B IeHTPe €CTeCTBO3HAHMS
Xumusi xaxk uacms ecmecmeosnanus. Ilpeomem xumuu. EcTeCTBO3HAHME-KOMIUIEKC HAyK O
npupone. Hayku o mpupone: ¢usuka, xumus, O6uosnoruss u reorpadus. IlomoxutensHoe u
OTpULIATENILHOE BO3/IECTBUE YETIOBEKA HA IPUPOAY.
[Tpenmer xumuu. Tena u BemecTBa. CBOMCTBAa BEIIECTB KaK WX HHAWBUIYalbHBIE MPH3HAKU.
CBolicTBa BelIECTB KaKk OCHOBA UX IPUMEHEHHUS.
Memoowvr u3zyuenusi ecmecmeo3nanus. HabnroneHue Kak OCHOBHOM METOJ IMO3HAHUS
OKpYXaloIlero Mupa. YCIOBUS NpOBEIACHUS HaOmoAeHusa. lunoresa Kak MpeasiosKeHue,
OOBsICHAIONIEE MM Tpe/CKa3bIBalollee MPOTEKaHHe HaOII0AaeMOro SBICHHS. ODKCIIEPUMEHT.
JlaGopaTopusi. DxcrnepuMeHT JabopaTopHbii W jgoMamHui. CrnocoObl  (pUKCHpOBaHUS
pe3yabTaToB 3KcriepuMenTa. CTpoeHHe IJIAMEHU CBEYH, CHUPTOBKHU.
Mooenuposanue. Mozaenu kak abCTpakTHbIE KOITUU U3y4aeMbIX 00BEKTOB U IpolrieccoB. Monenu
B ¢usuke. Mogenu B Ouonoruu. buonorndeckue Mynsoku. Mogenu B XUMUH: MaTepHalbHbIE (
MOJIEJI aTOMOB, MOJIEKYJI, KPUCTAJUIOB, allapaToB U YCTAHOBOK) M 3HAKOBBbIE ( XMMHUYECKHE
CUMBOJIBI, XUMHYECKHE (DOPMYIIBI U YPaBHEHHUS).
Xumuueckas cumsonuka. CumBoibl. X HanucaHue, NpOU3HOIIEHNE U UHPOpMAIHs, KOTOPYIO
oHM HecyT. HAEKCHI U KOO PUITESHTHI.
Xumusi u usuka. YHHBEpCANBHBIA XapakTep IOJOKEHUH MOJIEKYJIIPHO-KMHETHYECKOU
teopur. I[IOHATHS «aToM», «MOJEKylIa», «HOH». KpucCTamMueckoe COCTOSHUE BELIECTBA.
Kpucrannnaeckue pemerku TBepabix BemecTs. Juddysus. bBpoyHoBckoe nBUKEHUE.
ArperatHoe cocTosiHMEe BemiecTBa. [‘a3oo0pasHble, JKHJAKME U  TBEpJble BEILECTBA.
Kpucrannnueckue u amopgHbie TBepable BemecTBa. U3ndeckre U XUMHUUECKUe SBICHUS.
Xumusi u eeoepagpusa. I'eonornyeckoe CTpOEHUE IUIAHEThl 3eMilsd: S1po JuTocdepa, MaHTHS.
ONEeMEHTHBI COCTaB T'eOJIOTMYECKUX COCTAaBHBIX 4YacTed IUlaHeThl. MuHepansl U TOpHbIE
nopoJel. MarmMaTU4ecKkue M OCaJlouHble (OpraHMYeCKUe W HEOPraHWYEeCKHe, B TOM 4UCIE U
rOpIOYHE) MOPOJIBI.
Xumus u Ouonoeus. XUMUYECKHH COCTaB XKUBOW KIETKH: HEOpraHudeckwe (Boga u
MUHEPAJIbHBIE COJM) M OpraHuyeckue (OeNKu, KHUpbI, YIJIEBOJbl, BUTAMUHBI) BEIIECTBA.
[IpocTble U CIOXKHBIE BEIIECTBA, UX POJb B KU3HEAEITEILHOCTH OpraHU3MOB. buonorndeckas
poib Boabl B >kuBoM KieTke. PDortocwHTe3. Ponp xmopodwmmia B mporecce (orocuHTE3A.
buonorudeckoe 3HaueHHE KUPOB, OETKOB, d(DUPHBIX Macesd, YIJIEBOJOB W BUTAMHHOB s
KU3ZHEJESATEIIbHOCTH OPTraHNU3MOB.



Kauecmeennvie peakyuu 6 xumuu. TloHATHE O KaueCTBEHHBIX PEAKIUSAX, BOCIPHUHHUMAEMBbIX
OpPTraHOJIENTUYECKH: C TIOMOILNBIO 3pEHMs, CllyXa, OOOHSHHs. AHamuTHUecKuil 3ddekr.
OmnpenensieMoe BEIIECTBO U PEaKTUB Ha HETO.
JleMoHCTpanum:
l.Komnekuust pasHbIX Tel M3 OJHOTO BellecTBa WM MaTepuana (Hampumep,
nabopaTopHas Mocyaa U3 CTeKJIa).
2.Komekius pa3nu4HbIX Tel Wik Gororpaduil Tea U3 aTlFOMUHHUSL.
3. I'eorpaduueckue moaenu (riaodyc, KapTa).
4. buonoruueckue MozAenu (MyJISHKM OpPraHOB M CHUCTEM OpraHOB, >XUBOTHBIX U
YeJI0BEKA).
5.0u3nyeckue ¥ XUMHYECKHE MOJIEIM aTOMOB, MOJEKYJ M HX KPUCTAJUIMUECKUE
PELLETKH.
6. O0beMHbIE U IIAPOCTEPIKHEBBIE MOJENN MOJIEKYJ BOJbI, YIIIEKUCIIOTO ra3a, MeTaHa.
7. PacnpocTpaHeHue 3amaxa OJEKOJIOHA, IyXOB WJIM [J€30J0paHTa KakK IIpOLECC
nuddysun.
8. OOpa3Lbl TBEPABIX BEIIECTB KPUCTAUIMYECKOTO CTPOCHHUS.
9. Monenu KpucTaNTM4eCKNX PEeleToK.
10. Tpu arperaTHbIX COCTOSTHUS BOJIBI.
11. IlepenuBanue yraeKkuUciaoro ra3a B CTakaH, ypaBHOBEUICHHBIN Ha Becax.
12.Konnekuus KpUCTaIIIMYECKUX U aMOP(HBIX BEILIECTB U U3ACIUN U3 HUX.
13. Kosutekius MuHEpanoB (J1a3ypuT, KOPYH/I, TAJIHT).
14 Komiexius ropHbIX MOpoJ (TpaHUT, MEJI, MpaMop).
15. Kosutekius roprounx uckonaeMoix ( HeTh, yromib, Topd).
16. CiuproBast IKCTpaKIys U3 XjIopoduiia.
17.KauecTBeHHas peakius Ha KUCIOPO.
18. KauecTBeHHas peakiusi Ha MOHBI XKeJle3a.
JlaGopaTopHbIe ONBITHI.
1.Onucanue cBOWCTB KMCIOPO/1a, YKCYCHOM KUCIIOTHI, aTFOMUHUS.
2. OOHapyxeHue kpaxmaia u Oeika B MIIEHUYHOH MyKe.
3. OGHapyXeHue YTIeKUCIOTO ra3a B BBIIBIXa€MOM BO3/IyXE C TTOMOIIBIO U3BECTKOBOM
BOJIBI.
IIpakTH4yeckue padoTsbl.
1.3HakoMcTBO ¢ 1abopaTtopHbIM oOopyaoBanueM. [IpaBuia 6e3omacHOCTH pu paboTe B
XUMHUYECKOM KaOUHETe.
2. HaGmionenue 3a ropsiieil cBeuoil. YcTpoiicTBo cnuptoBku. [IpaBmia paGoThl ¢
HarpeBaTeJIbHBIMU NPUOOpamMH.
JloMaliHuil IKCIIEPUMEHT.
1. BsaumopeiicTBue acKOpOMHOBOMN KHUCIOTHI C HOJIOM.
2. 2. W 3yuenue cocraBa MOJIMBUTAMUHOB U3 JIOMAIIHEH alTEUKH.
3. OOHapyxeHHe KpaxMalia B TPOyKTaX MUTAHHS.

Tema 2. MaTemaTH4eckue pacyerbl B XUMHH
OmHocumenvHas amomHas u MonexyisapHvle maccul. 11oHsITHE 00 OTHOCUTENBHBIX aTOMHOM U
MOJIEKYJISIpHOI Maccax. OmnpenieneHre OTHOCUTEIbHOW aTOMHONW MacChl XUMUYECKUX 3JIEMEHTOB
no mnepuoguueckoil Tabmmue. Haxoxnenume 1o ¢Gopmyne BemiecTBa OTHOCHUTEIbHOU
MOJIEKYJISIPHOM Macchl Kak CyMMbl OTHOCHUTEIbHBIX aTOMHBIX MacC COCTaBISIOLIUX BEIIECTBO
XUMHYECKHX DJIEMEHTOB.
Maccosasa Ooons xumuueckoeo 21emenma 6 ciodicHom eeujecmee. 1loHATHE O MaccoBOM 1oie
XHUMHMYECKOT'0 3JIEMEHTA B CJIOKHOM BEILIECTBE U €€ pacyeT Mo (hopMyie BelecTsa.
Yucmole sewecmsa u cmecu. Ilonstue o yuctom BemiecTBe M cMecu. Cmecu razoodpassbie (
BO3/yX, NPUPOJIHBIN ra3), >kujakue (HedTb) U TBepAble (TOpHBIE MOPOJIBI, KYJIHMHAPHBIE CMECH,
CHUHTETHUYECKHE MotoIIue cpeacTBa). CMecu TOMOT€HHbIE U Te€TepOreHHbIE.



Obvemuasa oonss kKomnonenma 2a3060u cmecu. Iloustne o0 0OBEMHOW OJIW KOMIIOHEHTOB
ra3oBoii cmecu. CocTaB BO3[yxa M MPUPOAHOTrO ra3za. Pacuer oObeMa KOMIIOHEHTOB Ta30BOU
CMECH T10 ero 00bEMHOH /10J1€ 1 HA00OPOT.
Maccosas oons eewecmsea 6 pacmeope. IloHATHE O MAacCOBOW [10JIM BEILECTBA B pPacTBOpE.
PactBopuTens u pactBopumMoe BellecTBO. Pacuer macchl pacTBOPEHHOrO BELIECTBA IO Macce
pacTBOpa M MacCOBOM J10Ji€ PACTBOPEHHOI'O BELIECTBA U JPYIHE PacueThl C HCIIOJIb30BAHUEM
3TUX MOHATHUM.
Maccosas 0o npumeceii. IIoHATHE O YUCTOM BELIECTBE U MPUMeECH. MaccoBasi 101 TPUMECH B
oOpa3ue ucxoanoro BemectBa. OCHOBHOE BellecTBO. PacueT mMacchl OCHOBHOTO BEIIECTBA I10
Macce BELECTBA, COAEPIKAILETO OIPENEICHHYI0 MAaCCOBYIO JOJI0 IPUMECEH, U APYTUe pacuyeThbl
C UCIIOJIb30BAHUEM ITUX IMOHATHMN.

JleMoHCTpaLum.

20.Munepaibl KynpuT U TEHOPUT.

21. Konnexkuus pa3inyHbIX BUI0B MpaMopa U U3Jenui ( WUIIIOCTpaLui U3JeJIni) U3 HETo.

22. CMech peYHOro M caxapHOro Mmecka u ux pa3JiejieHue.

23.lnarpamMma 00BEMHOTO COCTaBa BO3/IyXa.

24. JluarpamMmMa 00bEMHOTO COCTaBa MPUPOIHOTO rasa.

25. .00pa31pl BEMIECTB M MAaTEPUATIOB, COJIEPIKAIINX ONPEIEIECHHYIO OO0 MPUMECEH.

IIpakTnyeckas padora.

3.IlpuroroBreHue pacTBopa ¢ 3aJJaHHOH MacCOBOI /IO pacTBOPEHHOTO BEIIECTBA.

JloMamIHu#i SKCIIEPUMEHT.

4 N3yueHne cocTtaBa OBITOBBIX KYJIMHAPHBIX U XO3AWCTBEHHBIX CMeEced I10
STUKETKaM.
Tema3. SIBeHus1, npoucxosilye ¢ BemecTBaMu

Paszoenenue cmeceri. IlonsiTe o pasaeneHun cMecei 1 ouncTKe BemecTB. HekoTopeie
MpOCTEHIINEe CITIOCOOBI pa3/IeNIeHUsI CMECEH: MPOCEUBAHKE, Pa3/IeJICHUE CMECe MarHUTOM,
pazzieJieHue ¢ MOMOUIBIO IEIUTEIbHOU BOPOHKHU.
Qunbmposanue. PUbTpOBaHUE B Ja0OpaTOpUH, OBITY U HA MPOU3BOACTBE. PUIIbTPAT.
Aocopoyus. Ilonstus 06 agcopbunu u agcopdeHTax. AKTUBUPOBAHHBIN YIOJb KaK BayKHEHIITHIA
a7IcopOEeHT, ero UCI0JIb30BaHUE B OBITY, Ha IPOM3BOJICTBE U B BOEHHOM JIEJIE.
Llucmunnayus , kpucmannuzayus u gvlnapuarue. JIACTUIIAIMS KaK MPOLECC BbIACIECHUS
BEIIECTB U3 JKUJIKOU cMecH. JlucTuimpoBanHas Bojia M 00JIacT ee nmpuMeHenus. [leperonka
He . Hedrenpoaykrel. @pakiimonHas neperoHka »KuIKoro Bozayxa. Kpucramnuzanus u
BbIIIapUBaHUE B J1aOOPATOPUU U MIPUPOJE.
Xumuueckue peaxyuu. IIoHATHE 0 XUMUYECKON pEAKIIMU KaK ITPOLIECCE MPEBPAILEHUS OJHUX
BEIIECTB B JIpyrue. Y CI0BUs TEUCHUSI U MIPEKPALLEHUS] XUMUYECKUX PEaKIUil.
Ilpusnaxu xumuueckux peaxyuu. VI3MeHeHne 11BeTa, BBINIQJCHUE OCAJIKa, PACTBOPEHHE OCalKa ,
BbIJIEJICHHE ra3a.
JleMoHCTpal UK.
26. TIpocenBaHMe CMECU MYKH M CaXapHOTO ITEeCKa.
27. PazneneHne cMecH MOPOIIKa CEphl U JKeJe3a.
28. Paznenenue nopolka cepbl U Mecka.
29. Paznenenne cMecH BOJBI M paCTUTENIBHOIO Macila C IOMOIIBIO JEIUTEIbHON BOPOHKH.
30. ®dunbTpOBaHHUE.
31. PeciupaTopHble MacCK1 U MapJjieBble MOBSI3KHU.
32. AacopOImoHHBIE CBOWCTBA AKTUBUPOBAHHOTO YTJIS.
33. INonyyeHne AUCTUIIIIMPOBAHHOM BOJIBI C IOMOIIBIO JIAOOPATOPHON YCTAaHOBKHU ISt
MIEPETOHKH JKHJIKOCTEH.
34. BzanuMoelicTBHE IOPOLLIKOB XKENE3a U CEPHI.
35. Tlony4yeHue yraekuciaoro raza B3auMoIeHCTBUEM MpaMopa ¢ KUCIOTOM U 0OHapy KEHUE ero
C TIOMOIIIBIO U3BECTKOBOU BOBI.
36. Katanutnueckoe pas3iokeHue nmepokcuaa BoAOpoaa.



37. Peakiusi HEHTpaIU3aIiiu OKpAmeHHOTo (HEeHOIPTaTICHHOM IET0YN KHUCIOTOM.

38 B3aumozeiicTBre pacTBOpa MepMaHraHaTa Kajiusi U JUXpoMara Kajus ¢ pacTBOPOM Cylbdura
HaTpUA.

39. Tonyuenne ocanka ruapokcuaa meau(ll) peakuueit oomena.

40. IToyueHune yriaekUCIIOro ra3a B3auMoICCTBUEM pacTBOpa KapOoHaTa HATPUsI C KUCIIOTOM.
JlabopaTopHbIe ONBITHI.

4AncopOuust KyKypy3HbIMH ITaJJOYKaMU MApOB MaxXy4YHX BEIIECTB..

JloMaliHUii IKCIIEPUMEHT.

4. OrcTanBaHue B3BECH MOPOIIKA JJISl YUCTKH MOCYIBI U €€ IeKaHTallHs.
5. AncopOuus KpacsIiyx BEeLECTB KOKA-KOJIbl aKTUBUPOBAHHBIM YTJIEM.
6. Wzydenue cocraBa u npumenenne CMC

7. PaznoxxeHue NUTHEBOM COJBI U CaXapHOW MyPbI IPU HAIPEBaHUU.

8. PactBopenue tabnetku YIICA B Boze.

9.Paznenenue cMecu Cyxoro MoJOKa peyHoro necka

IIpakTnyeckne padoThl.
4.BpIpaiyMBaHie KPUCTAIIIOB COMM (JIOMAalTHUM SKCIIEPUMEHT. ).
5.04nCcTKa MOBApEHHOM COJIH.
6. Koppo3us meTtayios ( JOMaIIHUNA SKCIIEPUMEHT.)

Tema 4. Paccka3bl 10 XuMum
Pacckaser 00 yueHbix. Pacckasbl 00 371eMEHTax U BEIIEeCTBaX.

Conep:xanue Kypca xumun B 8 Kiacce

BBenenue

[Tpenmer xumuu. MeToapl NMO3HAHUS B XUMUU: HAOJIOJIEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE.
HcTouHnKH XMMHYECKOH MH(pOpMAaLUK, €€ MOJyyeHHe, aHallu3 U MPEeACTaBIeHUE Pe3yJbTaToB.
[TonsiTe O XMMHYECKOM »3JIeMEHTe M (opMax €ro CyLIECTBOBaHMS: CBOOOJHBIX aTOMaX,
IIPOCTBIX M CIIOXKHBIX BemecTBax. [IpeBpamenus Beniects. OTIM4YMe XMMUYECKUX PEAKIUN OT
¢uznyeckux sBieHUH. Poiab XuMuM B KM3HM yesoBeka. Xemodumnus u xemodobus. Kparkue
CBEJICHMSI M3 HCTOPUU BO3HUKHOBEHHUS U Pa3BUTHA XUMHUHU. POJIb OTEUECTBEHHBIX YUYEHBIX B
CTaHOBJIEHUU XMMHMUYECKOM Hayku: paboTsl JIomoHOcoBa, MenneneeBa, byrnepoBa. Xumuueckas
CHUMBOJIMKA. 3HAKY XUMUYECKHX IEMEHTOB U IPOUCXOKICHUE UX HA3BAHUI.

Xumunueckue popmyibl. MHaekcb! 1 ko3 uurienTsl. OTHOCUTENbHAS aTOMHAsI U MOJIEKYJIsIpHast
Mmaccsl. [IpoBenenue pacyeToB MaccoBOM OJM XMMHUYECKOIO JIEMEHTA B BELIECTBE Ha OCHOBE
ero ¢Qopmynsl. Ilepuoguueckass cucrema xumuyeckux osnemeHToB J[.M.MenneneeBa, ee
CTPYKTypa: Majble U OOJbIINE NMEepUO/Ibl, TPYIIBI U NOArpynnbl. Ilepuoauueckas cucrema Kak
CIIPaBOYHOE NTOCOOME ISl TOTYUEHHSI CBEIEHUI O XUMUYECKUX JIEMEHTAX.

JemoHcTpanmy.

Mogenu pa3nuyHBIX MNPOCTBIX M CIOXKHBIX BenlecTB. KoJeKus CTeKISTHHOM XUMHUYECKOU
nocyasl. Komiekuuss MUHEpaJIOB M M3MENIMA M3 HUX Ha OCHOBE AIFOMUHMSA. B3anmoneiicTBue
MpaMopa ¢ KUCIOTOW ¥ IOMYTHEHUE U3BECTKOBOW BOJIBI.

JlaGopaTOpHBbIE OTIBITHI.

1. CpaBHEeHUE CBOMCTB TBEPABIX KPUCTATUINYECKUX BEIIECTB U PACTBOPOB

2. CpaBHEHHE CKOPOCTH MCHApPEHMsI BOJBI, OJIEKOJIOHA M 3THJIOBOIO CIHMPTA ¢ (PUIBTPOBATBHOM
Oymaru



Tema 1. ATOMBbI XMMH4YECKHX 3JIEMEHTOB

ATOMBI KaKk (opMa CyIIECTBOBAHUS XMMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUU
atoma. JlokaszarenbcTBa CHOXKHOCTH cTpoeHusi aroma. OmnbiTel Pesepdopna. Ilnaneraphas
MO/JIeIb CTPOECHHUS aToMa.

CocraB aTOMHBIX sjiep: HPOTOHBI, HEUTpOHBI. OTHOCUTENIbHAs aToMHas Macca. V3meHeHue
qucila IPOTOHOB B siipe — 00pa30BaHUE HOBBIX XMMUUECKHUX 3JIEMEHTOB.

H3meHeHne uucia HEUTPOHOB B siipe — oOpazoBaHue H30TONOB. COBpEeMEHHOE IOHSTHE
«XHUMHYECKOTO 3JIEMEHTa». DJIEKTPOHbI. CTpOEHHUE JIEKTPOHHBIX YPOBHEW aTOMOB XUMHUUYECKHUX
3JIEMEHTOB MaJIbIX MepuoaoB. [IoHsATHE O 3aBepIIEHHOM 3JIEKTPOHHOM YypoBHE. [lepuoanueckas
cuctemMa xuMudeckux 3nemeHToB J[.M.MenaeneeBa u cTpoeHHe aTOMOB — (U3HUYECKUNA CMBICI
MOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMepa IpyIibl U rnepuojaa. Mi3MeHeHue uncia 3JeKTPOHOB Ha
BHEIIHEM YpOBHE aroMa XUMHUYECKOTO »JJIeMEHTa — OOpa30BaHUE TMOJIOKUTEIBHBIX H
OTpULATENIbHBIX MOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMU METAUIOB M HeMmeTayuioB. [IpuumHbI
U3MEHEHHS METAIIMYECKUX M HEMETAJUIMYECKHX CBOMCTB B nepuojax u rpynmnax. Obpa3oBanue
OuHapHbIX coenuHeHud. [lonsTe 00 MoHHOHN cBsA3u. CxeMbl 00pa3oBaHUS WOHHOM CBSI3H.
B3aumoneiicTBue aTOMOB 3JIEMEHTOB HEMETAJUIOB MEXAY CO000M — oOpa3oBaHHME IPOCTHIX
BEILECTB.

KoBajieHTHasT HeMOJsApHAas XUMUYECKas CBs3b. OJEKTPOHHBIE W CTPYKTYpHBIE (DOPMYIIBL
BsaumopeiicTBue aTOMOB HEMETaNIOB MEXAy co0oi — oOpazoBaHuMe OMHAPHBIX COCAMHEHUUN
HEMETAJUIOB.  DJEKTpooTpuuaTenbHOCTh. KoBaneHTHass momsipHas cBs3b. [loHsTHe O
BaJICHTHOCTH KaK CBOWCTBE AaTOMOB OOpa30BBIBATh KOBAJIGHTHBIE XHMHUYECKUE CBS3U.
CocraBnenne ¢popmMys OMHAPHBIX COSIMHEHH MO BaJEHTHOCTU. Haxox1eHue BaJCHTHOCTH 1O
dopmyne OuHApHOrO coenvHeHUs. B3aumoneicTBHE aTOMOB METaNIOB Mexay cobOoil —
o0pa3oBaHNe METAUINYECKUX KpUCTaIOB. [IoHATHE O METAIIIMYECKOM CBS3H.

JeMoHcTpanuu.
Mopnenu aTOMOB XMMHUYECKUX 3JieMeHTOB. llepuoanueckas cucreMa XMMHYECKHX 3JIEMEHTOB
Jd.N.Menneneena.

JlaGopaTopHbI€ OTBITHI.

3. MoaenupoBaHue MPUHIUIIA CKAHUPYIOLIET0 MUKPOCKOTIA

4. NsroToBnenue Mojenei MoJjieKysl OMHApHBIX COeTMHEHUI

5. M3roToBieHne MOJENH, WIUTIOCTPUPYIOIIEH CBOMCTBA METAIIIMYECKON CBSA3U

Tema 2. IIpocTsie BemecTBa

[Tonoxxenune wmeramioB u HemetauioB B Ilepuommueckoit cucreme J[.M.Menneneesa.
Baxwueiiimme mnpocteie BemectBa MeTamubl. OOmue (Qu3MYecKue CBOWCTBA METaJUIOB.
Baxueiimme npocThie BEHIECTBA HEMETAJIbI. MOJIEKYJIbl HPOCTBHIX BEIIECTB HEMETAJUIOB.
OtHocutTenbHass MOJEKyJNsipHas Macca. AumoTpomusi  kuciopoaa, ¢ocdopa, oyoBa.
Mertamndeckue U HEMETAJUTMYECKHE CBOMCTBA MPOCTHIX BemecTB. OTHOCHTEIBHOCTH 3TOTO
nousitust. Yucno ABoraapo. Konudectso BemectBa. Monb. MonsipHast macca. Monsipablii 00beM
razoo0pa3HbIx BemiecTB. KpaTHple eIMHHIIBI M3MEpPEHUs KOJWYecTBa BemiecTBa. Pacdersl ¢
WCIIOJIb30BAaHUEM TOHSATHH «KOJIWYECTBO BEIIECTBA», «MOJIAPHAS MAaccay», «MOJISIPHBIA 00BEM
ra3oB», «4UCI0 ABOTagpo»

JemoHcTpanmy.

[Tonyuyenue o3oHa. O6pa3isl 6eIoro 1 ceporo 0yioBa, 6esoro u KkpacHoro gocdopa. Hekotopsie
MeTaJlJIbl U HEeMETaJulbl KOJIMYECTBOM BemiecTBa 1 Mosb. MousipHblii 00beM razoo0pa3HbIX
BEILECTB.

JlabopaTopHBIE OMBITHI.
6. O3HAKOMJIEHHE C KOJUJIEKIINEH METAJIOB



7. O3HaKOMIJIEHHE C KOJUIEKIIMEN HEMETAIIOB

Tema 3. CoennHeHUSI XUMUYECKHX )JIEMEHTOB

Crenenp okucieHusi. CpaBHEHHUE CTENEHHU OKHUCIIEHUS M BajleHTHOCTU. OmpesesieHue CTENeHU
OKHMCIICHMsI DJIEMEHTOB B OMHapHbIX coequHeHusx. CocraBieHune @opMmys OHMHApHBIX
COeMHEHUH, 00IMii cocod ux Ha3BaHM. buHapHbBIE COETUHEHUS METAJUIOB U HEMETAIJIOB —
OKCH/Ibl, XJIOPUBI, CYIb(QHIbI, cCOCTaBIeHUE UX (popMyJl. buHapHbIe coelMHEHNUS HEMETAIIIOB —
JIeTy4re BOJOPOAHBIE COCAMHEHUS, UX COCTaB U Ha3BaHus. [IpencraBurenu: Boga, yrileKUCIbIA
ra3s, HerauleHas U3BeCTb, XJIOPOBOJOPO, aMMHUAK.

OcHoBaHMs, UX COCTaB M Ha3BaHUsA. PactBopuMocTh ocHoBaHui B Boje. Lllenoun. Ilonstie 00
MHAMKATOpaxX U KAYECTBEHHBIX PEAKIUAX.

Kucnotsl, ux cocraB u HazBanus. Knaccudukanus kucnot. [Ipencrasurenu kucnot. [lonstue o
LIKaJIe KUCIOTHOCTH. VI3MEeHeHne OKpacku HHIUKAaTOPOB.

Conu Kak NMpOU3BOJHBIE KUCIOT U OCHOBaHMi, UX COCTaB W Ha3BaHUA. PacTBOpUMOCTH coiieil B
Bojie. [IpencraBurenu coneil.

AMopdHBIE W KPUCTAUIMYECKHE BemecTBa. MEXKMOJIEKYISIpHbIE B3aWMOJCHCTBHA. THITBI
KPUCTAJZIMYECKUX PELIETOK. 3aBUCUMOCTb CBOMCTB BEIIECTB OT THUIIOB KPUCTAJIIMYECKHX
pemierok. Yuctsle BemecTBa U cMmecu. lIpumepsl )KUIKHMX, TBEPABIX U Ta3000pa3HbIX CMECEH.
CBoiicTBa UMCTBIX BEIIECTB M cMeced, ux cocraB. MaccoBas U 00bEMHas J10JIM KOMIOHEHTOB
cMecu. PacyeTsl, CBSI3aHHBIE C IOHATHEM «JIOJISD.

JeMoHcTpanuu.

OO0pa31pl OKCUI0B, OCHOBAHUM, KMCIOT U coleid. Moaenu KpUCTAIIMYECKUX PELIETOK aiMasa,
XJIOpUJIa HAaTpuUs, OKcuza yriepoja. KuciaoTHo-1enouHble UHANKATOPBI, U3MEHEHNE UX OKPACKU
B PA3JIMUHBIX Cpefax. Y HUBEPCAIbHBINA UHAUKATOP.

JlaGopaTopHbIE OMBITHI.

8. O3HaKoOMJICHHE ¢ KOJUIEKIIUEH OKCHJIOB

9. O3HaKOMJIEHHE CO CBOMCTBAMH aMMHaKa

10. KauecTBeHHas peakius Ha yIrJIEeKUCIbIN ra3

11. Onpenenenue pH pacTBOPOB KUCIOTHI, MIETOYH U BOIBI

12. Onpenenenne pH TMMOHHOTO 1 SOJIOYHOTO COKOB Ha CPe3€ TUIOI0B

13. O3HaKOMJIEHHE C KOJIJIIEKIIMEH CcOoIeH

14. O3HaKOMIJIEHHE C KOJIJIEKIIMEH BEIIECTB C Pa3HBIM TUIIOM KPUCTAJUTMUECKOM peleTKH
15. O3nakomieHHe ¢ 00pa3I[OM TOPHO MTOPOIbI

Tema 4. U3meHeHHnsl, NPONCXOASIINE C BEIECTBAMHU

[TonsiTue sBNEHUN, CBSI3aHHBIX C W3MEHEHUSMHU, MPOUCXOASIIMMHU C BEIIECTBOM. fIBieHHUS ,
CBSI3aHHBIE C U3MEHEHHEM CTPOEHUS BEILEeCTBa - (PU3MUECKUE: NUCTHUIALUSA, KPpUCTALIN3AIMS,
BbIIIApMBAaHWE W BO3TOHKAa BELIECTB, (UIbTPOBaHWE U ILEeHTpU(yrupoBaHue. SBieHus,
CBS3aHHBIE C M3MEHEHUEM COCTaBa BELIECTBA — XMMHUYECKHE peakuuu. [IpusHaku m ycioBus
MPOTEKaHUs XUMUYECKUX peakluil. Brienenue TenaoTel U cBeta — peakuus ropenus. [lonarue
00 5K30- M JHJAOTEPMHUECKUX DPEAKLHUAX. 3aKOH COXPAHEHHUS MAacChl BEIIECTB. XUMHUECKUE
ypaBHEHHUS. 3HaYE€HNE UHJEKCOB U KO3(PPHUIINEHTOB.

CocraBneHne ypaBHEHMH XUMHUYECKMX peakuuid. PacdeTsl mo XMMHUYECKMM YypaBHEHUSIM.
Pemenue 3amad no xoaudecTBy, Macce, 00beMy. Pacdersl ¢ HCIOIB30BaHUEM TOHATHS «JI0JISD,
KOI'Zla MCXOJIHOE BEILECTBO JAHO B BHJIE pacTBOPA C 3alaHHOM MaccOBOM J10JIEH pacTBOPEHHOIO
BEIIIECTBA MIIM COJEPKUT ONPEACICHHYIO 10JII0 IPUMECEH.

Peakuuu pasnoxenus. IlpencraBieHune o CKOPOCTM XMMHYECKOM peakuuu. KaranusaTopsl.
®epmenTsl. Peakinu coeaunenus. Karanutuueckue n HekataauTuueckue peakiuu. OOpatumblie
U HeoOpaTuMble peakiuy. Peakiuu 3amenieHus. P akTHBHOCTH METaJIIOB, €T0 UCIOJIb30BaHUE
JUISI IPOTHO3UPOBAHUS PEAKIMI MEXKIy METAIJIOM U KHCIIOTON, METAJZIOM U PacTBOPAaMHU COJIEH.



Peakun obmena. Peaknuu HeWTpanusamuu. Y CIOBUS MPOTEKAHUS peaKIMii oOMEHa 10 KOHIIA.
Turbl XUMUYECKUX pEAKLUUN Ha IpUMEpe CBOMCTB BOABI. Peakuys pasiioKeHUs — JJIEKTPOIIU3
BoAnl. Peaknum coeauHEHMSA — B3aMMOJICHCTBHE BOALI C OKCHIAMHM METAaJIOB U HEMETAJIOB,
yCcao0BUs UX B3auMozencTBus. [lonaTre «ruapokcuasy. Peakuus 3amenieHus — B3auMOJAEHCTBUE
BOJIbI ¢ MeTauTaMH. Peakiiust oOMeHa - THIPOJIU3 BEIIECTB.

JeMoHcTpanuu.

[Tpumepsr  (pu3uvecKkuX SBICHUWI: TUIaBIeHUE TMapaduHa, BO3TOHKA #OJa, pacTBOPEHUE
OKpAIlIEHHBIX cojel, T dy3us AYIHUCTHIX BEUIECTB C FOPsSYEH JaMIOYKH HaKaIMBaHUSI.
[Tpumepsl XUMHUYECKUX SIBICHHWI: TOpeHWe MarHus, (ocdopa; B3auMOAEHCTBUE COJSTHON
KHUCJIOTBI C MpaMOpOM; MOJy4YeHHEe THUIPOKCHIA MEAH; PACTBOPEHHE TUIPOKCHIA MEAU B
KHCIIOTE; B3aUMOJICHCTBUE OKCHJIAa MEIAW C CEPHOM KHUCIIOTOW MPH HATPEBAHHUU, Pa3TIOKEHUE
NepMaHraHata Kajlld WIM IEpPOKCHAa BOAOPOJA; B3aMMOJEUCTBHE pPa30aBIEHHBIX KHUCIOT C
MeTaJlJIaMH

JlaGopaTopHbI€ OTBITHI.
16. [IpokanuBaHue MU B IJIAMEHU CIIUPTOBKU
17. 3amenienrie MeId B pacTBOPE XJIOPUIA MEAH JKEIIE30M

Tema 5. IlpakTukym 1. Ilpocreiimiue omepauuu ¢ BeleCTBOM NPOBOAMTCS B TeMax -
BBeJleHHe, 3, 4

1. [IpaBuna TexHUKH O€30MMaCHOCTH NpU paboTe B XUMUYEeCKOM KabuHere. [IpreMbl oOpamienus
¢ 1abopaTopHbIM 000pYAOBaHHWEM U HarpeBaTeIbHBIMU IPUOOpPAMHU

2. HabmioneHus 3a U3MEHEHUSIMH, NPOUCXOASIIMMHU C TOpSILENH CBEUOW, W HUX OIHCaHUE
(ToManTHuM SKCIIEPUMEHT)

3. AHayu3 NoYBBI U BOJIbI (JJOMALIHUI SKCIIEPUMEHT)

4. Ilpu3Haku XUMUYECKUX PEAKIIHI

5. IlpuroToBiieHHE pacTBOpa caxapa M pacyeT ero MacCOBOM 107U B pacTBOPE

Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3J1€EKTPOJIUTOB

PactBopenue kak ¢usnko-xumuyeckuit npouecc. [loHsTHE 0 rUApaTax M KpUCTAIIIOTHApATAX.
PactBopumocTts. Kpuble pacTtBOpuMocTH. HachllieHHBIE, HEHACBHIIIEHHbBIC, NEPECHIINICHHbBIE
pacTBOpbl. 3HAUEHHUE PACTBOPOB JIJIsl MPUPOJBI U CEIBCKOIO X0351CTBa.

[TonsiTie 00 SMEKTPOIUTUUECKOW THUCCOIUAIMU. DIEKTPOJHUTHI U HEIJIEKTPOJIUTH. MexaHusm
ANEKTPOJUTUYECKOM  JTMCCOIMAllMM  C  pPa3IM4HBIM  XapaktepoMm  cBs3ed.  CreneHb
ANEKTPOIUTHYECKON aucconnanuu. CHIIbHBIE U cla0ble AIeKTPOJUThl. OCHOBHBIC TOJIOKECHUS
TO/M. Uonnsle ypaBHeHUs peakuuii. Peakuuu oOmeHa, maymue a0 koHna. Kmaccudukarus
MOHOB U X CBOMCTBA.

Kucnotel, ux xnaccuduxamus. Jluccommanuss KUCIOT W HX cBoiictBa B cBete TO/I.
MonekyJisipHble W HOHHBIE YpPaBHEHUs peakuuii. B3auMonencTBue KHCIOT C MeETalIaMH,
OKCHUJaMH METAJJIOB, OCHOBAaHHSIMH, COJIIMU. VIcrionb30BaHue TaOIHIIBI PACTBOPUMOCTH.
OcHoBanusl, ux Kiaccuukauus. Jluccoumanus ocHOBaHMM M uX cBoiictBa B cere TO/I.
B3aumoneiictBue ocHoBaHUMl C¢ comsimu. Vcmonp3oBaHWE — TAaONMIBI  PaCTBOPUMOCTH.
Bs3auMoelicTBHE IIeI0UeEN ¢ OKCUIaMU HEMETAJIOB.

Conu, ux auccoumanus W cBoiicTBa B cBere TOJl. B3aumoneiicTBue coseil ¢ MeraiiaMmu,
cossimu. Vicmonp3oBaHue TaOIUITBI pACTBOPUMOCTH.

O06o00611eHne cBeieHni 00 oKcHIax, UX KiIacCu(UKaIui U CBOMCTBAX.

'eneTnueckue psaapl MeTalla M HEMeTaula. ['eHeTHYeckas CBsI3b MEXKIY KiaccaMu
HEOPraHUYECKUX BELIECTB.

OKHUCIATENbHO-BOCCTAHOBUTENbHBIE peakiuu. OTmpenesieHne CTENeHeW OKHCICHHs IS
aneMeHTOB. Peakunu monHoro oomena u OBP. Okucnutens U BOCCTAaHOBHUTEb, OKUCICHUE U



BocctanoBieHue. CocraBnenne OBP Meromom snekTponHoro Oamanca. CBOWMCTBAa MPOCTHIX
BEIIIECTB, KMCJIOT U coJjieii B cBeTe OBP

JeMmoHcTpanuu.

UcnpiTanue BelleCTB W MX PACTBOPOB HAa  DIIEKTPONPOBOJHOCTD. 3aBHCHUMOCTD
AJIEKTPONPOBOAHOCTH YKCYCHOM KUCJIOTHI OT KOHIICHTpAIMH. [[BH)KEHHE OKpalIEHHBIX HOHOB B
3JIEKTpUYECKOM Tosie. B3aumopaeicTBue UHKA ¢ CEpoil, COJMSIHONW KHUCIOTOM, XJIOPUIAOM MEIH.
I'openue marnus. BzaumonelicTBue XJIOpHOU U CEPOBOJOPOAHON BOJIBI.

JlaGopaTopHbI€ OMBITHI.

18. BzauMopeiicTBre pacTBOPOB XJIOPHIA HATPUS U HUTpaTa cepedpa
19. Ilonyyenue HEPACTBOPUMOIO THAPOKCHIA U B3aUMOJICUCTBUE €0 C KUCIOTaMH1
20. B3zauMoneiicTBrE KUCIOT C OCHOBAHUSIMU

21. BzanMopeiicTBHE KUCIIOT ¢ OKCHAAMH METAIIOB

22. BzauMopaeiicTBUE KHUCIOT ¢ METALJIAaMU

23. B3auMoeiCTBUE KHCIOT C COIIMU

24. BzauMoeicTBUE 1IeI0UEN ¢ KMCIIOTaMU

25. B3auMojeiicTBHE IIeI0Yeh ¢ OKCHAAMHU HEMETAJII0B

26. B3zauMmoneiicTBue mienoueii ¢ COIIMU

27. IlonyuyeHue U CBOMCTBA HEPACTBOPUMBIX OCHOBAaHUI

28. B3anmoeiicTBHE OCHOBHBIX OKCHJIOB C KHCJIOTaMHU

29. B3anMoieiicTBHe OCHOBHBIX OKCHJIOB C BOJIOM

30. B3aumoecTBrEe KHCIOTHBIX OKCHIOB C IIEJI0YaMU

31. B3aumoaelicTBUE KUCIOTHBIX OKCHUIOB C BOIOU

32. BzaumonencTBue cosieil ¢ KUCIOTaMU

33. B3aumopelicTBHE COJICH ¢ IIeI09aMu

34. BzaumonencTBue cosieil ¢ CoIsIMu

35. B3aumoeiicTBuEe pacTBOPOB COJIEH ¢ METaIaMH1

'Ha6J'II-O)IaTI> n OIIMChIBATh peakunun MCKOY SJICKTPOJINTAMH, IMpOBOAUTH OIIBITHI,
MOATBCPKAAOIMNEC XUMHWYCCKUC CBOIMCTBA OCHOBHBIX KJIaCCOB HCOPTaHNYCCKUX BCILCCTB.

Tema 7. IIpakTikym 2. CBOMCTBa PACTBOPOB YJICKTPOJIHUTOB
Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4

Conepskanue Kypca XuMum B 9 KJiacce

Bgenenue. O0mas XxapakTepucTUKAa XUMHYECKHX 3JIeMEHTOB M XMMHYECKUX PeaKIHil.
IMepuoauueckuii 3akon u [lepnoanyeckas cucrema xXumMmudeckux daemenTon /1. U.
MenaeneeBa
XapakTepucTHKa HJIEMEHTAa IO €ro NoJIoKeHW0 B Ilepuoanyeckoil cHCTEME XHUMHUYECKUX
sanemenToB /JI. 1. MenaeneeBa. CBoiicTBa OKCHUIIOB, KMCIIOT, OCHOBaHUH U COJIEH B CBETE TEOPUU
ANEKTPOJIUTUYECKON AUCCONMALIMM U OKHCICHUS-BOCCTAaHOBJIEHHUs. [loHsATHE O mepexoaHbIX
aneMeHTax. AM(OTepHOCTh. ['eHeTHUecKuii psa mepexogHoro anemMeHTa. [lepuoaudeckuii 3akoH
n llepmogmyeckas cucrema xumuyeckux »daeMmeHToB [[. WM. MenaeneeBa. Xumuueckas
OpraHu3alys )KUBOM M HEKUBOM MPUPOJbI. XUMUYECKUN COCTAB SIAPA, MAHTUU U 36EMHOM KOPBI.
XUMHYECKUE DJIEMEHThl B KJETKaX JKUBBIX OPraHu3MOB. Makpo- W MHUKPOIJIEMEHTHI.
O06o0mIeHne CBeICHU O XMMHUYECKUX peakiusax. Kimaccudukanus XUMHUYECKUX peakluid 1o
pPa3IUYHBIM TPU3HAKAM: «YUCIO W COCTaB PEArupyrolux H 00pa3yroIIUXCs BEIIECTBY,
«TetioBoi 3G (dEeKT», «HAMpaBICHHE», «U3MEHEHWE CTENEHEH OKHUCICHHUS DJIEMEHTOB,
00pa3yronux pearupymoiirue BenecTBay, «pasza», «HUCIoIb30BaHUe KaTanu3zaropay. [lonarue o



CKOPOCTH XHUMHUYECKOM peakuuu. PakTopsl, BIUAIONIME HAa CKOPOCTh XUMHYECKHUX PEAKIIMH.
Karanuzarops! u katanu3. UHruOUTOpbI. AHTHOKCHIAHTHI.

JleMoHCTpaL UK.

Paznmuunbie ¢opmer Tabmuubr JI. M. MenneneeBa. Monenu aTroMoB 3JeMEHTOB 1—3-TO
nepuoaoB. Mojenb CTpoeHMsI 3eMHOro Imapa (IonepedHblil pa3pes3). 3aBUCUMOCTh CKOpPOCTHU
XUMUYECKOW peakluu OT TMPUPOJbl PEarupyroIIMX BEIIECTB. 3aBHUCHUMOCTh CKOPOCTH
XUMUYECKOM peakIMu OT KOHIIGHTPALUU PEArupYIOIINX BEHIECTB. 3aBUCUMOCTb CKOPOCTHU
XUMUYECKOW PEaKIUd OT IUIOIIAJM CONPHUKOCHOBEHUS PEArupyrONIUX BEIIECTB («KHIISAIITHI
CJOi»). 3aBUCUMOCTh CKOPOCTH XHMHYECKON peakuuu OT TEeMIepaTypbl pearupyrommnx
BellecTB. ['OMOTEHHBIH M  TE€TEpOreHHbIA  KaTanu3bl. OEpPMEHTATUBHBIA  KaTalu3.
HNurubupoBanue.

JlabopaTopHbIe ONBITHI.

1. ITosrydyeHne rugpoOKCcHIA [IMHKA U UCCIIEOBAHUE €TO CBOMCTB.

2.MopenupoBanue mnoctpoeHust llepuoanueckoil cucrempl xumuueckux saemeHtos JI. U.
Menneneena.

3. 3amemnenue xene3oM Mean B pactBope cynbharta meau (11).

4. 3aBUCHMOCTb CKOPOCTH XMMMYECKOH peakUuu OT NPUPOABl PEarupyrouiuX BEIIECTB Ha
IIpUMeEpPE B3aUMOJEHCTBUS KUCIIOT ¢ METaJUIAMH.

5. 3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEAaKLMK OT KOHLIEHTPALMKU PEarupyroluX BEIECTB Ha
IIpUMeEpe B3aUMOJEHCTBHSI [IMHKA C COJITHON KMCIIOTOM pa3IMYHON KOHUEHTPALVH.

6. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEaKLMU OT IUIOLIAJA COIPUKOCHOBEHUS PEarupyomumx
BELICCTB.

7. MoienupoBaHUE «KHUIIALIETO CIIOS.

8. 3aBUCUMOCTb CKOPOCTH XMMHYECKOM pEaKIMHU OT TeMIIepaTyphbl pearupyroluX BELIECTB Ha
npuMepe BiaumojeiictBus okcuga meau (II) ¢ pacTBopoM cepHOM KHCIIOTHI pa3iMyHON
TEMIIEpaTyphI.

9. Pa3noxxeHue nepokcuaa Bo10po/ia ¢ MoMolInbto okcuia mapranua (IV) u xaranassl.

10. OOHapy»xeHHe KaTaja3bl B HEKOTOPHIX MUIIEBBIX MPOIYKTaX.

11. UnrubupoBanue B3auMOJCHCTBUS KUCIOT ¢ METANIaMH YPOTPOITMHOM.

Tema 1. Metasbl

ITonoxenne meramwioB B Ilepuonnueckoi cucreme xumuueckux anemeHTos /. 1. Menneneesa.
Merannuueckass KpUCTaUIMYECKas pelieTka M MeTajsIidyeckas XuMudeckas cBs3b. OOmue
¢usznueckue cBoricTBa MeTayuioB. CIUtaBbl, MX CBOWCTBA M 3HA4YE€HHE. XUMHUYECKHUE CBOMCTBA
METAJIJIOB KaK BOCCTAHOBMTEJIEH, a TAKKE B CBETE UX IOJIOKEHUS B DJIEKTPOXUMHUYECKOM DSy
HanpspkeHud MetaisioB. Kopposust MeTtamioB u croco0bl 60ps0bl ¢ Hel. MeTauibl B IPUPOJIE.
O6111e crnocoObl UX MOJYYEHHUS.

OO0mas xapakTepUCTHKA HIeJ0YHBIX MeTa/LuI0B. Mertamibl B npupojae. O0ume crnocodsl ux
nosydyeHus. Ctpoenue aromoB. lllenmouHble MeTamuibl — MpOCThIE BellecTBa. BaxHeilmue
COEIMHEHUS ILEIOYHBIX METaNIOB — OKCHUJbI, THJIPOKCHIBI U CONHU (XJIOPHUJIbI, KapOOHATHI,
Cyabdarbl, HUTPAThl), MX CBOWCTBAa W TNPUMEHEHHWE B HApoJHOM Xxo3siicTBe. Kanuiinblie
yaoOpeHwusI.

O0mas xapaKkTepucTHKA 3JIeMEHTOB IJ1aBpHO# noarpynnsl I rpynmner.

Crtpoenue aromoB. lllenouHo3eMenbHble MeTalibl — MPOCThIE BellecTBa. BaxHeilmue
COEIMHEHUS IIEIOYHO3EMENbHBIX METAIJIOB — OKCHJABI, TUIPOKCUABI U COJH (XJIOPHIBL,
KapOOHAThl, HUTpPAThl, cyibdaTsl, (ocdaTbl), UX CBOWCTBA U MPUMEHEHHE B HAPOJAHOM
XO3SUCTBE.

Amomunuii. CtpoeHne aroMa, (pU3MYecKHMe U XMMHYECKHE CBOMCTBA MPOCTOrO BeEIIEeCTBA.
CoennHeHNs ATIOMUHUS — OKCHJI M THJIPOKCU, UX aM(OTepHBIN XapakTep. Baxueimue conun
amoMuHMs. [I[puMeHeHre amFOMUHNUS U €r0 COETMHEHUI.



Keae3o. Crpoenme aroma, (HU3MYECKUE U XUMHUYECKHE CBOMCTBA TMPOCTOTO BEIIECTBA.
I'enetnueckue pansl Fe™? u Fe*3,

Baxueiimume conu xene3a. 3HAUEHHUE XKeje3a U €ro COSAUHEHUN I MPUPOJbl U HAPOJIHOIO
XO3SCTBA.

JleMOHCTpaL M.

OO0pa3upl IENOYHBIX M IIETOYHO3eMENbHBIX MeTauioB. OOpa3isl criiaBoB. B3aumoneicTBue
HaTpusl, JUTUS U KaJblMsig C BOJOM. B3aummopaeicTBue HATpusi MU MarHusi C KHUCJIOPOAOM.
B3aunmopeiictBrue MetamioB ¢ HeMetauiamu. [lomydenne ruapokcuaos sxenesa (I1I) u (I11).

JlaGopaTopHbIe ONBITHI.

12. B3aumopeiicTBue pacTBOPOB KUCIIOT U COJIEN C METaJJIaMHU.

13. O3HakoMJIEHHE C pyJaMu KeJe3a.

14. OxpaimBaHue IJIaMEHU COJISIMU ILIE€JI0YHBIX METAJUIOB.

15. B3aumoneicTBre KaablUs ¢ BOJOU.

16.ITonyyeHue TUAPOKCHUIA KATBLIUSI U UCCIIEOBAaHUE €TI0 CBOMCTB.

17. TlonyyeHue rTUAPOKCUAA aTIOMUHUS U UCCIIEIOBAHUE €r0 CBOUCTB.
18. BzaumopeiicTBue *xeie3a ¢ COASTHON KUCIOTOM.

19. Tlonyuyenue ruapoxcuaos xenesa (I1I) u (III) u u3yuenue ux cBOMCTB.

Tema 2. [Ipaktukym 1. CBoiicTBa MeTAJUIOB M HUX COeMHEHUI

1,2. Pemenue SKCIepUMEHTANBHBIX 3aJad Ha pAclO3HABAaHME W TMOJNyYE€HUE COCTUHEHHI
METaJIJIOB.

Tema 3. Hemerasibl

OO0mass xapakTepucTUKa HEMETAJUIOB: MoyiokeHue B Ileproguueckoil crucreMe XMMHMUYECKHUX
anemenToB [I. 1. MenneneeBa, 0COOEHHOCTH CTPOESHHS aTOMOB, JIEKTpooTpHuIaTensHocTh (D0)
KaK Mepa «HEeMEeTAITMYHOCTH», psia D0. Kpucramimueckoe cTpoeHHe HEMETAIIIOB — MPOCTHIX
BeniecTB. Asutorponus. Pusndyeckue CBOWCTBa HeMeTalioB. OTHOCUTENBHOCTb IOHSATUI
«METaJuI» U «HEMETAILID».

Boaopoa. Ilonoxenue Bomopona B Ilepuoguueckoil cucreme XUMHUYECKUX 3ieMeHToB [[. .
MengeneeBa. CtpoeHue aroma U MoJieKyjbl. PU3NUYECKUE U XMMUYECKHE CBOWMCTBAa BOJOPOJA,
€ro TMOJyYeHUE U IPUMEHEHHUE.

Bopa. Crpoenue monexynbsl. Bogoponnas xumuueckas cBsizb. PU3MUECKHE CBOMCTBA BOJBI.
AHoManuu cBoicTB Boabl. ['mapodunbHbie u runpodoOHbIe BelecTBa. XUMUYECKHE CBOICTBA
Boabl. KpyroBopor Boabl B mpupone. Bomoouncrtka. Anpanus BoAbl. BBITOBbIE (QUIBTPHI.
MunepanbsHble BOAbl. JJuCTHIIIIMpOBaHHAs BOJA, €€ MTOJIyYEHUE U IIPUMEHEHHUE.

O0mas xapakrepucTuka rajoreHoB. CtpoeHue aromoB. IIpocTeie BeliecTBa U OCHOBHBIE
COEJIMHEHUS TaJOTE€HOB, UX CBOMCTBA.

Kpatkue cBenenus o xjope, 6pome, ¢prope u one. [I[puMeHeHne raJoreHoB U UX COCTMHEHHUH B
HAapOJHOM XO351CTBE.

Cepa. CtpoeHue aToMa, aJlJIOTPOIHUS, CBOICTBa U MpPUMEHEHHE poMOMYeckoi cepbl. OKCHIbI
cepsl (IV) u (VI), ux nomydenue, cBoiictBa U npumeHeHue. CepHasi KUCIOTa U €€ COJIU, UX
MIPUMEHEHNE B HAPOJHOM X03s1cTBE. [IpOM3BOACTBO CEPHOM KHUCIIOTHI.

A3or. CTpoeHME aTOMa M MOJIEKYJbl, CBOWCTBAa IIPOCTOrO BEIIECTBA. AMMMAK, CTPOCHHE,
CBOICTBA, MOJy4YeHUE U NpuMeHeHne. ColM aMMOHUS, UX CBOMCTBA M MpUMeHEeHHE. OKCUIbI
azora (II) u (IV).

A30THas KHCIIOTa, €€ CBOMCTBa U puMeHeHne. HuTpaTsl U HUTPUTHI, TpoOJIeMa UX COAEpKaHuUs
B CEJIbCKOXO035IICTBEHHON NPOIYKIIMH. A30THBIE yI00pEHUSI.

®ocop. Crpoenue aroma, amulOTpomusi, cBoilcTBa Oeioro u KpacHoro d¢ocdopa, HX
npuMeHeHne. OcHOBHbIE coenuHeHHs: okcua (ocdopa (V) u oprodochopHas Kuciora,
docdater. DochopHbIe yAOOpPEHUS.



VYraepoa. CtpoeHuwe aToma, ajuIOTPONHS, CBOMCTBAa Moaudukanui, mpumeHeHue. OKCHABI
yraepoga (II) m (IV), ux cBoiictBa u npumeHenue. KapOoHaThl: KalbLUT, cOJa, MOTAll, UX
3HAYEHUE B IPUPOJE U KU3HU YEJIOBEKA.

Kpemunii. CtpoeHue aToMa, KpUCTaNIMYECKUI KPEMHUM, €ro cBOICTBa U npuMeHeHue. Okcup
kpemuus (IV), ero npupoansie pasHOBUIHOCTH. CHUIMKAThl. 3HAYCHUE COCIMHEHUNH KPEeMHHUS B
JKUBOU U HeXUBOY nipupoae. [IoHATHE 0 CUIMKAaTHON IIPOMBIIUIEHHOCTH.

JdemMoHCcTpaumu.

OOpa3upl TraJloreHOB — IMPOCTBIX BELIECTB. B3auMoJelCTBUE TalloT€HOB C HAaTpUEM, C
altoMuHueM. BeiTecHeHne XjopoM OpoMa MM MOJa M3 pacTBOPOB MX cosied. BzaumoneiictBue
CEpbI C METAJIJIaMH, BOJOPOAOM U KUCIIOpoAOM. B3aumoaeiicTBue KOHIIEHTPUPOBAHHOM a30THOMN
KHCIIOTHI ¢ Menpto. Ilornonienue yriem pacTBOPEHHBIX BELIECTB MM ra3oB. BoccraHoBieHue
Mean u3 ee okcuaa yriieM. O0pa3ibl MpUPOIHBIX COSAMHEHUN XJI0pa, cephl, pocdopa, yriepona,
kpeMmHus. OOpa3iibl BaXXHEHIINX U1 HAPOJHOI'O X03sHcTBa Cylb(haToB, HUTPATOB, KApOOHATOB,
docdaron. O6pasibl cTEKIIa, KEPAMHUKH, [IEMEHTA.

JlabopaTopHbIe ONBITHI.

20. IlonyuyeHue u pacrno3HaBaHHE BOAOPO/A.

21. UccnenoBanne MOBEPXHOCTHOTO HATSHKEHUS BOJIBI.

22 .PacTBOpeHUE MepMaHTaHaTa Kajus WM MEJIHOTO Kyropoca B BOJIE.
23. T'unparamus 06e3BoxeHHOro cynbharta mean (I1).

24. VI3roToBieHHE THUIICOBOTO OTIIEYATKA.

25. O3HaKOMJIEHHUE C KOJUIEKIHEH OBITOBBIX (PHIIBTPOB.

26. O3HaKOMJIEHHE C COCTABOM MUHEPAIbHOU BOJIBI.

27. KauecTBeHHas peakiys Ha TaJIOr€HUI-HOHBI.

28. IlomyueHue U pacro3HaBaHUE KHCIOPO/a.

29. 'opeHue cepbl Ha BO3yXe U B KUCIOPOJE.

30.CRoiicTBa pa30aBICHHOW CEPHOI KHUCIIOTHI.

31. U3yyeHue CBOMCTB aMMHaKa.

32. Pacrio3HaBaHue cojield aMMOHHUS.

33. CpoiicTBa pa30aBJI€HHON a30THON KUCIIOTHI.

34. BzanMopelicTBHEe KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEIBIO.
35. T'openue docdopa Ha BO3IyXE U B KUCTOPOJIE.

36. PacnioznaBanue ocdaTos.

37. T'openHue yriisi B KUCIOPOJE.

38. Ilony4yeHue yronbHON KACIOTHI U U3Y4YEHUE €€ CBOWCTB.
39. Ilepexon kapOOHATOB B TMIPOKApOOHATHI.

40. PaznosxeHue ruapokapOboHaTa HaTpUsl.

41. ITomyuyeHue KpeMHEBOW KUCJIOTHI U U3YYEHUE €€ CBOWCTB.

Tema 4. IIpakTukym 2. CBoiicTBa coeIMHEeHHII HEMETAJJIOB

1. Pemenue skcriepuMeHTanbHBIX 3a1a4 1o Teme «[loarpymnmna ragoreHoB».
2. Pemienue sxkcnepuMeHTaIbHbIX 3a7a4 1o Teme «Iloarpynmna kucinopoaay.
3. Ilonydenue, cobupanue 1 pacro3HaBaHUE Ta30B.

Tema 5. O600meHNe 3HAHMI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIbI.

ITepnonnueckuil 3akoH u lleproanueckas cucrema xuMuueckux ieMeHToB 1. M. MeHneneesa.
@U3NYECKU CMBICI TOPSAKOBOIO HOMEpa JJIEMEHTa, HOMEPOB IE€pUoJa W TPYMIbL
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB 3JIEMEHTOB M UX COCIMHEHHH B Mepuojax M rpynmnax B
CBETE MPEACTABIECHUIN O CTPOEHUHU aTOMOB 3JIEMEHTOB.

3HaueHUe MEepUOIMYECKOro 3aKoHa. BHIbI XUMHUYECKHX CBSA3€M U TUIBl KPUCTAITIMYECKHX
pemieTok. B3anMocBs3b cTpoeHuss U cBOMCTB BemlecTB. Kiaccudukanus XMMUUYECKHX pPEeaKIUi
0 Pa3JIMYHbIM NPU3HAKaM (UHMCIIO U COCTaB Pearupyromux U 00pa3yonIuXcs BEIIeCTB; HaJuune



rpaHuiel  paznena ¢das; TermoBod A(QEeKT; H3MEHEHHWE CTeNeHEeW OKHCICHUS AaTOMOB;
UCIIONIb30BaHNE KaTallM3aTopa; HampaBlieHue mpotekaHus). CKOpoCTh XUMUYECKUX PEaKIuil 1
dakTopsl, Biusomue Ha Hee. OOpaTHMOCTh XMMHYECKHUX PEAKIHUHA M CIIOCOOBI CMEIICHUS
XUMHUYECKOTO PABHOBECHS.

[IpocTtbie W clOXHBIE BemiecTBAa. MeTaulbl M HEMeTaulbl. | €HEeTHYeCKHe psapl MeTallia,
HEMeTallla ® mepexogHoro Meramia. OKCUIObl W TUAPOKCUABl (OCHOBAHHS, KHCIIOTHI,
amQoTepHbIe THIPOKCUIBI), cor. MX cocTa, kitaccuduKamnms U 00Iue XUMHIECKUE CBOMCTBA B
CBETE TEOPHHU AIIEKTPOIUTUIECKOM TUCCOIHALINY.

TemaTnueckoe INIAHUPOBAHHUE 7 kaace

Ne Tembl HasBanue Temsl KonuuectBo | Kontponshsie | [IpakTuueckue
4acoB paboTsl paboTsl
1 Xumus B HEHTPE 11 2
€CTECTBO3HAHUS
2 MaremaTuueckue pacueTbl B 10 1 1
XUMHUHI
3 SBnenus, nOpoOUCXOASAIIUE C 11 1 3
BEIIECTBAMHU
4 Pacckaspl mo xumun 2
HUTOI'O: 34 2 6
TemaTHueckoe INIAHUPOBAHHUE B 8 kiacce
Ne TeMa KOJIMYECTBO | KOHTPOJIbHBIC
TEMBI 4acoB paboThI
Bsenenue S
1 ATOMBI XUMHUYECKHUX 3JIEMEHTOB 10 1
2 [IpocTeie BemecTBa 7 1
3 CoenuHeHns XUMHAYECKHUX DJIEMEHTOB 16 1
4 M3MeHeHus, TPOUCXOASIINE C BEIECTBAMU 12 1
&) [IpakTukym 1 (B Temax - BBenieHue, 3,4)
6 PactBopeHue. PacTtBopbI. CaoiicTBa 17 1
PacTBOPOB DJIEKTPOIUTOB
7 [TpakTukym 2 1
Hroro 68 5




TemaTn4yeckoe miIaHupoBanme 9 Kiacc

Ne TemMa KOJIMYECTBO | KOHTPOJIbHBIC
TEMBI 9acoB paboThI
Brenenue. Oobmas XapaKTEePUCTHKA 10 1
XMMHAYECKHX JJIEMEHTOB M XHMHUYECKHUX
peakuunii.  Ilepuonuueckuii  3aKOH U
NEpUOINYecKas  CUCTEeMa  XUMHUYECKUX
anemeHToB JI.M.Meneneena.
1 MeTaJbl. 14 1
2 [IpakTukym 1(Beimonusiercs B Temel) 2
3 Hemeramis 26 1
4 [Tpaktukym 2 (Beimosasiercs B Teme 3) 3
5 OO6oOmenne 3HaHMI TO XHMHHU 3a Kypc 13 1
OCHOBHOM IITKOJIBI.
Htoro 68 4
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