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HporpaMMa PCaIM3yCTCA C UCITIOJIB30BAHUCM CPCICTB O6y‘l€HI/I$I " BOCIIUTAaHHA HCHTPA «Touxka pocTa».

1. Mnanupyemblie pe3yJibTAThI.

BbInmycKHHMK Hay4IHUTCS:

XapaKTepU30BaTh OCHOBHbBIE METOAbI T03HAHUS: HAOMIOACHUE, U3MEPEHHE, IKCIICPUMEHT;

OINMCHIBATh CBOWMCTBA TBEPIBIX, JKUAKHX, Ta3000pa3HBIX BELIECTB, BBIICISAS HX CYIIECTBCHHBIC
[IPU3HAKY;

PacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKHX IOHITUH «aTOM», «MOJIEKYJIa», «XUMUYECKUH 3JIEMEHT»,
«IIPOCTOE BELIECTBO», «CJIO0XKHOE BEIIECTBO», «BAIEHTHOCTBY», «XMUMUYECKas pPEaKLUs», HCIONIb3Ys
3HAKOBYIO CHCTEMY XUMHUH;

PacKphIBaTh CMbICI 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOM
TEOPUU;

pa3nuyaTh XUMHUYECKHUE U (PU3NUECKUE SIBICHMUS;

Ha3bIBATh XUMHUYECKHE HJICMEHTHI;

OIIPEIEIIATh COCTaB BELIECTB 10 UX (opMyiam;

OIIpEEIIsATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COCIUHECHUSIX;

OIIPEIEIIATh TUIl XMMUYECKUX PEeaKLuii;

Ha3bIBaTh MPU3HAKY U YCIIOBHS NPOTEKAHUS XUMUYECKUX PEAKLINH;

BBISIBJISITH TNPU3HAKH, CBUACTEIBCTBYIOIIME O NPOTEKAHMHM XMUMHUYECKOM peaklMy IPHU BHIIOJIHECHUN
XMMUYECKOT'O OIIbITA;

COCTaBIATH (POPMYITBI ONHAPHBIX COCTUHEHHUIA;

COCTAaBIISITh YPABHEHUSI XUMHUYECKUX PEaKIIHN;

co0Jr0IaTh TipaBmiia 0e30MacHoi padoThl IPU MPOBEACHUH OTIBITOB;

MOJIb30BATHCS TA00PATOPHBIM 000PYIOBAHUEM U TIOCY/IO0H;

BBIYUCIISITH OTHOCHUTENFHYIO MOJICKYIISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB;

BBIYUCIISITH MACCOBYIO JOJIIO XMMUYECKOTO dIEMEHTA 10 (hOpMyIie COeMHEHHS;

BBIUUCIISITH KOJIMYECTBO, 00BEM HJIM MacCy BEIeCTBa 0 KOJIUYECTBY, 00BEMY, MACCEe PEarcHTOB WIIH
MIPOIYKTOB PEAKITUH;

XapakTepu30BaTh (pU3NYecKre 1 XMMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJIa M BOJIOPO/IA;
MOJy4aTh, COOMPAThH KMCIOPOJI 1 BOJOPO/T;

pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3Hble BEIIeCTBA: KHCIOPO/I, BOAOPOI;

PacKpbIBaTh CMBICI 3aKOHA ABOTaJIpo;

PaCKpBIBATh CMBICT MMOHATHH «TEIIOBOH 3((EKT peakiuny, «MOJSPHBIA 00beM»;

XapakTepu30BaTh (pU3nYeckue 1 XMMUYECKUE CBOMCTBA BOJIbI,

PaCKpBIBATH CMBICT ITOHSTHUS «PACTBOPY;

BBIYHCIISITH MaCCOBYIO JIOJF0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

HPUTOTOBJISITH PACTBOPBI C ONPEECIIEHHON MaCCOBOM JI0JIEl PACTBOPEHHOTO BEIIECTBA;

Ha3bIBATh COCIMHECHUS M3YUYCHHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB;

XapakTepr30BaTh (pU3MYECKHE U XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEUICCTB!
OKCHJIOB, KUCJIOT, OCHOBAaHUM, COJICH;

OIIPEJIEIISATH MPUHAIICKHOCTD BEIIECTB K ONPE/ICIICHHOMY KIacCy COCMHEHHMIA;

COCTaBIIATH (HOPMYJIBI HEOPraHUUECKUX COSIMHEHNH U3YUYEeHHBIX KIacCOB;

MIPOBOJUTDH OIIBITHI, MOJATBEPIKIAIOIINE XMMUYECKHE CBOMCTBA M3YUEHHBIX KJIACCOB HEOPraHUYECKUX
BEIIECTB;

pacro3HaBaTh OMBITHBIM ITyTEM PACTBOPHI KUCIIOT U IIENI0YEH M0 U3MEHEHUIO OKPACKHU MHIUKATOPA;
XapaKTepH30BaTh B3aMMOCBA3b MEXY KIaccaMH HEOPTraHUYECKUX COCTMHEHHIA;

packpbiBaTh cMbich [lepuogunueckoro 3akona J[.M. Menzaeneena;

OOBSICHATH (PU3UUECKUI CMBICT aTOMHOTO (TOPSAKOBOIO) HOMEpPa XMMHUYECKOTO 3JEMEHTa, HOMEPOB
IpyHMnsl ¥ eproja B nepuoandeckoit cucreme .M. Menzaeneesa;

OOBSICHATH 3aKOHOMEPHOCTH HM3MCHEHHsI CTPOCHHUS aTOMOB, CBOMCTB 3JEMEHTOB B MpeAeiax MalbIX
MIEPUOJIOB U IIIaBHBIX MOJATPYIII;



XapaKTepU30BaTh XUMHUYECKHE 3JIEMEHTHI (OT BOJOpOJA JO KallbllMs) HAa OCHOBE WX IIOJIOKCHUS B
nepuonnyeckoit cucreme [[.1. MenneneeBa u 0COOCHHOCTEH CTPOCHUS UX aTOMOB;

COCTaBIATh CXEMBl CTPOEHHMsI aTOMOB TMepBbIX 20 »3JaeMeHTOB mnepuoauueckoil cuctems [I.1.
Menneneena;

pacKpbIBaTh CMBICI OHATUI: «XUMHUYECKAs CBS3bY, «3JIEKTPOOTPULIATEIBHOCTEY;

XapaKTepU30BaTh 3aBUCUMOCTb (DU3MUECKUX CBOMCTB BELIECTB OT THUIIA KPUCTAIIIMYECKON PEILETKH;
ONpeAEIATh BUJI XMMUYECKON CBS3HU B HEOPTAHNYECKUX COEANHEHUSX;

n300paXkaTh CXEMbl CTPOCHHUSI MOJIEKYJI BEILIECTB, 00Pa30BAHHBIX Pa3HBIMU BUIAMU XUMHUYECKHUX CBS3CH;
PacKpbIBaTh CMBICHI TOHATHUH «HOH», «KAaTHOH», «AHHUOH», <«3JIEKTPOJIUTBL)Y, «HEIIEKTPOIUTHI»,
«QIEKTPOJIUTUYECKAs] JTUCCOLUAIMSDY, «OKHCIUTENb», «CTENEeHb OKHUCIEHHS» «BOCCTAHOBUTEIDY,
«OKHUCIICHHE», «BOCCTAaHOBJICHUEY;

OTpEEIIATh CTENEHb OKUCICHUS aTOMa 3JIEMEHTA B COETUHEHNH;

PacKpbIBaTh CMBICI TEOPHUHU JIEKTPOIUTHUECKON AUCCOLUALINY;

COCTaBJISITh YPAaBHEHUS AIEKTPOIUTUUECKON JUCCOLMALIMUA KUCIIOT, IEI04Y€EH, COJIel;

O0BSICHATH CYLTHOCTb IIPOLIECCa SIEKTPOIINTHUECKON TUCCOLMALIMY U PEaKLii HOHHOTO 0OMeHa;
COCTAaBJIATH ITOJIHBIC U COKPAIICHHBIC HOHHBIC YPABHCHHA PCAKIIUN O6M€Ha;

OIIpeIeJIATh BO3MOKHOCTD IPOTEKAHUS PEaKUii HOHHOTO 0OMEHa;

MMPOBOJAUTH PCAKIMU, TOATBEPIKAAOIIUC Ka4eCTBEHHBIM COCTaB Pa3IMYHbIX BCHICCTB,

OTIPEeNIeIATh OKUCIUTEb U BOCCTAHOBUTEIb;

COCTAaBJIATh YPaBHCHUS OKHUCIHUTCIbHO-BOCCTAHOBUTCIILHBIX pCaKHHﬁ;

Ha3bIBaTh (PAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUUECKON PEeaKLuHy;

KHaCCI/I(l)I/IHI/IpOBaTL XUMUYCCKUC pCaKIIMHU IO PA3JIMYHBIM IIPU3HAKAM,

XapaKTepHU30BaTh B3aMOCBSI3b MEK/y COCTAaBOM, CTPOCHHEM U CBOWCTBAMHU HEMETAIIJIOB;

NPOBOJMUTH OMBITHI 0 TOJIYYCHHIO, COOMPAHUIO W H3YyYCHHIO XHMHUYECKHX CBOMCTB ra3000pa3HbIX
BEIIECTB: YTIEKUCIIOTO ra3a, aMMHaKa;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YIIIEKUCIIbINA I'a3 1 aMMHAK;

XapaKTepH30BaTh B3aMMOCBS3b MEXK/Iy COCTABOM, CTPOEHHUEM U CBOMCTBAMU METAJIIOB;

Ha3bIBaTh OPraHUYECKUE BEIIECTBA 110 UX (OpMyJie: METaH, 3TaH, ITUIEH, METaHOJI, STAHOJI, TJINLEPHUH,
YKCyCHasl KHCJI0Ta, aMUHOYKCYCHas KHCJIOTa, CTEAPUHOBAs KUCIIOTA, OJIEMHOBAsK KMUCIIOTA, TII0K03a;
OLIGHUBATH BIMSHUE XUMHUYECKOTO 3arpsI3HEHUSI OKPYKAIOLIEH Cpebl HA OPraHu3M YeJI0BEKa;

IPaMOTHO 00paIIaThCs C BEIECTBAMH B ITOBCETHEBHON KU3HU

OIIpeJIeIIATh BO3MOYKHOCTD IIPOTEKAHMSI PEAKLUI HEKOTOPBIX MPEACTaBUTENEeH OPraHnYeCKUX BEIECTB C
KHCJIOPOJIOM, BOJIOPOJIOM, METAJIJIaMH, OCHOBAaHUSIMH, TaJIOTEHAMH.

BLIHYCKHI/IK MOJIYYUT BO3MOKHOCTb HAYUYUTBHCA:

BBIJIBUTaTh U HPOBEPSATH SKCIIEPUMEHTAILHO THIIOTE3bl O XUMHUYECKHUX CBOMCTBAX BEILECTB HA OCHOBE UX
COCTaBa W CTPOCHMsI, UX CIIOCOOHOCTH BCTYINAaTh B XUMHUYECKHE PEAKIMH, O XapaKTepe W TPOIyKTax
Pa3IMYHBIX XUMUYECKHUX PEaKIUii;

XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHIO M CBOHCTBAM, YCTAaHABIMBATh PUYHMHHO-
CJIEJICTBEHHBIE CBSI3U MEX/Iy JaHHBIMU XapaKTePUCTUKAMHU BEIIECTBA;

COCTaBJISITh MOJICKYJISIDHBIC U TIOJIHBIC HOHHBIC YPABHEHHUS 110 COKPAIIICHHBIM HOHHBIM YPaBHEHHUSIM;
MIPOTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSBISTH OKHCIUTEIILHBIC HITH BOCCTAHOBHUTEIHHBIE CBOMCTBA
C YUETOM CTETICHEW OKHUCIICHUS DIIEMEHTOB, BXOISAIINX B €70 COCTAB;

COCTaBIISITh ~ YPaBHEHUS  PEAKIIMiA, COOTBETCTBYIOIIMX  IIOCJIEIOBATECIBHOCTH  IMPEBPAILICHHIMA
HEOPTaHWYCCKUX BEIIECTB Pa3TUIHBIX KIACCOB;

BBIIBUTaTh W TIPOBEPSITh O3KCIIEPUMEHTAIBHO THIOTE3bl O pe3ysibTaTaX BO3JICHCTBUS Pa3IMYHBIX
(bakTOpOB Ha UBMEHEHUE CKOPOCTH XMMUYECKON PEeaKIlni;

UCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHMS JIJIS AKOJIOTMYECKH TPaMOTHOTO TOBEJCHUS B OKPYXKArOIICH
cpene;



HCTIONB30BaTh MPUOOPETEHHBIC KIIOYEBBIE KOMIIETCHUUH MpPU BBIIOJIHEHHUH IPOCKTOB W y4eOHO-
HCCIIEI0BATENbCKUX 3a/1a4 110 H3YUYEHHIO CBOMCTB, CIIOCOOOB MOMYUYCHHUS M PACTIO3HABAHHS BEILIECTB;
00BEKTHBHO OLIEHMBATH HH()OPMAIIMIO O BEIIECTBAX U XUMHUECKUX TIpOLIECcCax;

KPUTUYECKH OTHOCHTHCSI K TCEBIOHAYyYHOH WH(POpPMAaLUK, HEJOOPOCOBECTHOM peKiaMe B CpeACTBax
MaccoBoi nH(opmanuu;

0CO3HaBATh 3HAUYCHHE TEOPETUYCCKUX 3HAHUH M0 XUMHUH IJIsl IPAKTHYECKOHN IESTEIBHOCTH YElIOBEKa;
co3laBaTb MOJENM W CXEeMbl JUId pEHICHUS Y4eOHbIX M TIO3HABaTEIbHBIX 3a/4a4y; MOHUMATh
HEOOXOIUMOCTb COOMIONIEHHs MPEANHUCAHUH, NpeAjaracMblX B HWHCTPYKUUSIX IO HCIOJb30BAaHHIO
JICKapCTB, CPEACTB OBITOBOM XUMHUH H AP.

Perynsarususie ¥V V]I
OOy4JaroImuicss CMOXKET:

1.

aHAITM3UPOBATH CYIIECTBYIOIINE U TUIAHUPOBATH Oy IyIHe 00pa30BaTEbHbIC PE3yIbTATHL;
UACHTU(OUIINPOBATH COOCTBEHHBIE TTPOOJIEMBI U OTIPENEISTH TNIABHYIO TIPOOIeMYy;

BBIJIBUTATh BEPCHM pEHICHUs TPoOIeMbl, (OPMYJIUPOBATH THIIOTE3bI, MPEIBOCXUIIATh KOHCYHBIN
pe3ysbTaT;

CTaBUTH IIEJIb JCATEIHHOCTH HA OCHOBE OMPEICICHHON MPOOJIEMBI H CYIIECTBYIONIMX BO3MOYKHOCTEH;
bopMyupoBaTh yueOHBIC 331241 KaK IIary JJOCTHKEHHSI TOCTABICHHOH [IEN IeATEITbHOCTH;
00OCHOBBIBATH IIEJICBBIC OPHCHTUPBI M MIPUOPUTETHI CChITKAMH Ha IEHHOCTH, YKa3bIBasi U 00OCHOBBIBAsS
JIOTHUYECKYIO TIOCIICA0BATEIBHOCTD IIIATOB.

OOy4JaroIuiCs CMOXKET:

OTIPE/ICTISITh HEOOXOMUMBIE NIEHCTBHE(s) B COOTBETCTBHHM C Y4eOHOW M TIO3HABAaTEIbHOW 3amaveid u
COCTaBIISITh AITOPUTM X BBIITOTHECHHS;

00OCHOBBIBaTh M OCYIIECTBISITh BHIOOp HambOosnee S((EKTHBHBIX CIIOCOOOB pemieHUs y4eOHBIX u
MI03HABATENBHBIX 3a/1a4;

OIIPE/ICIATH/HaXOJUTh, B TOM YHCIIE U3 MPEUIOKCHHBIX BAPHAHTOB, YCIOBUS JUIS BBITOTHEHUS YIeOHOU
Y TTO3HABATEILHOH 3a1a4H;

BBICTPaMBaTh )KN3HEHHBIE TUIAHBI Ha KPAaTKOCPOYHOE Oyaymiee (3asBIsATh IeJIeBbIe OPUEHTUPHI, CTABUTH
aJieKBaTHBIE WM 3aJayd W [peaiarath JeHCTBHS, YyKa3biBas W OOOCHOBBIBaS JIOTHYECKYIO
MOCJIe/I0BATEILHOCTH 11arOB);

BBIOMpATh M3 MPEIOKEHHBIX BAPHAHTOB M CAMOCTOSITEILHO MCKATh CPEJICTBA/PECYpChl JIJIsl PEIICHHUS
3a/1a4n/JOCTIKEHUS 1EIIH;

COCTABIISITh IJIaH PEHICHUsI TPOOIIeMbl (BBITOTHEHUS MPOEKTA, TPOBEICHHS UCCIICIOBAHUS);

ONpeACIATL IMOTCHUUAJIBHBIC 3aTPYAHCHUSA NpPU PCUHICHUN yqe6H0171 M T03HaBaTeIHLHON 3aJa4u Hu
HaXoOuTh CPCACTBA JJId UX YCTPpaHCHUSA,

OINMCHIBATH CBOM OIIBIT, O(I)OpMJ'I;ISI €ro JJjia nepeaauru Apyrum JOAsIM B BUJAC TCXHOJIOTMH PCUICHUA
MPaKTHYECKUX 3a/1a4 OIPEIeNICHHOT 0 KJIacca;

TUTAHUPOBATH ¥ KOPPEKTUPOBATH CBOIO WHIMBUIYaIILHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

OO0yuaromuicss CMOXET:

ONpEIENATh COBMECTHO C II€JAaroroM M CBEPCTHUKAMHU KPUTEPUM IUIAHUPYEMBIX PpE3YyJIbTaTOB U
KPUTEPHHU OLIEHKH CBOCH Y4eOHOH JIesITeIbHOCTH;

CHUCTEMAaTH3HUPOBATh (B TOM YHCIIE BHIOWPATh MPUOPUTETHBIE) KPUTEPHH TUIAHUPYEMBIX PE3yJIbTaTOB U
OLICHKHU CBOEH JEATEIIHLHOCTH,

OTOMpaTh WHCTPYMEHTHI JJIsi OICHMBAHHS CBOEH JESTEIHHOCTH, OCYIIECTBIATH CAMOKOHTPOJIb CBOEH
JIeSITEIIBHOCTU B PAMKAX MPEJUIOKEHHBIX YCIOBHI U TpeOOBaHUIA;

OLICHUBATh CBOIO JEATENBHOCTh, aPTYMEHTUPYS PUUYMHBI JOCTUKEHUS UM OTCYTCTBUS IIJIAHUPYEMOTO
pe3yibTara;

HaXOJIUThb JIOCTATOYHBIE CPEACTBA JJIsI BBIOJIHEHUS Y4YEOHBIX NEHCTBUM B M3MEHSIOILEHCS CUTYyalUH
W/WIN TIPH OTCYTCTBUH TUIAHUPYEMOTO Pe3yJbTara;

paboras mo cBoeMy IUIaHy, BHOCHUTb KOPPEKTHBHI B TEKYILIYIO JEATEILHOCTh Ha OCHOBE aHaIM3a
M3MEHEHUI CUTyallun AJIs OJTy4YeHHs 3alJIaHMPOBAHHBIX XapaKTEPUCTUK



MPOJYKTa/pe3ysibTaTa;

YCTAHABIMBATh CBA3b MEXKIY MOJYYCHHBIMU XAPAKTCPUCTHUKAMU MPOAYKTa U XapaKTePUCTHKAMU
nporecca JeSITeIbHOCTH W 110 3aBEPIICHHH JESITEIbHOCTH TpejyiaraTh MW3MEHCHHE XapaKTePUCTHUK
mporiecca TS MOTyUICHHUS! YIyUIIEHHBIX XapaKTEPUCTHK MPOTYKTA;

CBEPSITh CBOM JICHCTBUSI C LIEIBIO U, TP HEOOXOAMMOCTH, UCTIPABIIST OMIMOKHA CAMOCTOSITEIILHO.

4. YMeHHe OLICHUBATH NPAaBUIILHOCTH BBIMOJIHEHHST Y4eOHOH 3a/1a41, COOCTBEHHBIC BO3MOXKHOCTH €€ PEIICHHUS.
OOy4JaroImuics: CMOXKET:

OTIPEEIIATh KPUTEPHH TPABUIILHOCTH (KOPPEKTHOCTH) BBITIOIHEHUS yUeOHOM 3a1a4H;

aHAIN3UPOBAaTh M OOOCHOBHIBATH NMPUMEHEHNE COOTBETCTBYIOIIETO MHCTPYMEHTAPHUS JUIS BBHITOJTHEHHS
y4eOHOM 3a7a4u;

CBOOOJHO TIOJNB30BaThCsl BHIPAOOTAHHBIMH KPUTEPUSAMH OLEHKH M CaMOOLICHKH, MCXOIs W3 LeTH H
MMEIOIINXCS CPEACTB, PA3Ndasi pe3ysbTaT ¥ CIIOCOOBI IeHCTBHIA;

OLICHMBATh TPOJIYKT CBOCH JEATCIBHOCTH MO 3aJaHHBIM H/MJIM CAMOCTOSITEILHO OMNpPEICICHHBIM
KPHUTEPHSIM B COOTBETCTBUH C HEIBIO AEATCIHHOCTH;

00OCHOBBIBATh JOCTIKMMOCTH II€TH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLEHKHM CBOMX BHYTPEHHHUX
pECYpPCOB U JOCTYIIHBIX BHELUIHUX PECYPCOB;

(HUKCHPOBATH U AaHATM3UPOBATH TUHAMHIKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

5. Bragenue ocHOBaMH CaMOKOHTPOJISl, CAMOOLICHKH, NPUHSTHS PEIICHUH W OCYIICCTBICHHS OCO3HAHHOTO
BbIOOpA B yueOHOH U MTO3HABATEILHOM.
OO0y4JaroIIUNCs CMOXKET;

Ha0JII0JIaTh ¥ aHAJTM3UPOBATh COOCTBEHHYIO YUCOHYIO M MIO3HABATEIBHYIO JACSTEILHOCTh U ICATEIBHOCTD
IPYTUX 00YYaIOMUXCs B POIECCe B3aUMOIIPOBEPKY;

COOTHOCHUTH pealibHbIe U TUIAHUPYEMbIE Pe3yIbTaThl MHIUBHIYaIbHON 00pa3oBaTeIbHON NEATEILHOCTH
U JIeNaTh BBIBOJBL;

MPUHUMATH PElIeHHE B YIeOHOH CUTYAIlMH U HECTH 32 HET'O OTBETCTBEHHOCTB;

CaMOCTOSITEIIBHO OIPE/IENATh NPUYUHBI CBOETO yCIexa WM HeyclleXa M HaXOAWTh CIIOCOOBI BBIXOJA U3
CHUTYaIMU HEYCIeXa;

PETPOCHIEKTHBHO OMpEACTATh, Kakue JCHCTBHUS 10 PEHICHHI0 ydeOHOW 3aJaud WM HapameTpbl 3THUX
JEUCTBUIT IPUBEIH K OIYYSHUIO HMEIOIErocs NPOAYKTa YIeOHO! e TeTbHOCTH;

JIEMOHCTPHPOBATh [PUEMbl PETrYJSIUA TMCUXO()U3NOIOTHUECKIX/ IMOIMOHAIBLHBIX COCTOSIHUHM ISt
noctmwkeHns d(ddQexra ycrnokoeHus (yCTpaHEHHS OSMOIMOHAIBHON HANpsHKEHHOCTH), dddexTa
BOCCTaHOBJIEHUSI (ocnmalieHus mNposiBICHUH yTomuieHus), 3ddekra axTuBH3auu  (MOBBIMICHHS
MCUX0(U3HOTIOTHUECKON PEaKTHBHOCTH).

ITo3naBarensubie YVY ]I
1. OOyuaromuiicsi CMOXeT:

oI0MPATh CIIOBA, COTIOAYMHEHHBIE KIIIOYEBOMY CIIOBY, ONIPEIEIISIOLINE ero MPU3HAKU 1 CBOMCTBA,
BBLJICJIATH OOIIMI MPU3HAK JIBYX MM HECKOJBKUX MPEIMETOB HITH SBJICHUN H OOBICHSITH UX CXOJICTBO;
OOBEMHATL TPEJMEThl W SIBICHHS B TPYIIBl [0 OINpPEJCICHHbIM TPU3HAKAM, CPaBHUBATD,
KJaccu(puIMpoBaTh U 00001aTh (GaKTHl U SBICHUS;

BBLJICJIAT SIBIICHHE U3 OOIIET0 psijia IPYruX SBICHUIA,

OTIpENeIIsATh 00CTOATENBCTBA, KOTOPBIE MPE/IIECTBOBAIN BOZHUKHOBEHHIO CBS3U MEXK/Y SIBJICHUSMH, U3
9THX OOCTOSITENLCTB BBICISITH ONPEIEISIONINE, CIOCOOHBIE OBITh NPUYMHOW JIAHHOTO SIBIICHWUS,
BBISIBIISITH IPUYMHBI U CIICICTBUS SIBIICHUIA;

CTPOUTH pacCyKACHHUE OT OOMIMX 3aKOHOMEPHOCTEH K YaCTHBIM SBJICHHUSM M OT YACTHBIX SIBICHHH K
00IIMM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCYKACHHUE HAa OCHOBE CpPAaBHEHHUS NPEIMETOB U SIBICHHWH, BBIIENSAS NPH ITOM oOIIHe
MIPU3HAKY;

M3J1araTh MOTYyYCHHYIO HH(POPMAIHIO, HHTEPIPETHPYS €€ B KOHTEKCTE PerIaeMoil 3a1a4m;
CaMOCTOSITEBHO YKa3bIBaTh Ha MH(OpPMALMIO, HYKIAIONUIYIOCS B MPOBEPKE, MpPEAarath U MPUMEHSThH
CIIoCco0 TIPOBEPKH JOCTOBEPHOCTH HH(POPMAITHH;



- BepOaTM30BaTh SMOIMOHAILHOE BIICUATIICHHUE, OKA3aHHOE Ha HETO HCTOYHUKOM;

- OOBSCHATH SIBJICHUS, IPOIECCHl, CBS3M M OTHOLICHWS, BBIBISEMBIE B XOJ€ IO3HABATEILHOW U
HCCIIEIOBATENBCKOM JeITeIbHOCTH (NPUBOJUTE OOBSICHEHHE C W3MEHEHHWEM (DOPMBI TIPE/ICTABICHHUS,
OOBSCHATH, ACTATU3UPYS WK 000011ast; OOBACHATH C 3aJaHHON TOYKH 3PEHU);

- BBUSIBIATH M Ha3bIBaThb NMPUUYHMHBI COOBITHS, SIBICHHS, B TOM 4YHCIIEC BO3MOJKHBIC /HanOoiee BEpOSTHBIC
MPUYHHBI, BO3MOXKHBIC TOCJIEJCTBUS 3aJaHHOW MPHYHHBI, CAMOCTOSTEILHO OCYIICCTBIISS MPHIYHMHHO-
CIJICZICTBEHHBIN aHAN3;

- Jlenath BBIBOJ Ha OCHOBE KPUTHYECKOTO aHajiM3a pa3HbIX TOYEK 3PCHUS, TOATBEPIKAATH BBIBOJ
COOCTBEHHOH apryMeHTalUeH WM CAMOCTOSTENBHO MOTYYCHHBIMH JAHHBIMU.

2. YMeHHe c03/1aBaTh, MPUMEHITH W MPeoOpa30BbIBATh 3HAKW W CHMBOJIBI, MOACTH U CXEMBbl AJISI PEIICHUS
YUeOHBIX M MTO3HABATEIHHBIX 3a/1a4.
OOy4JarOIUHCs CMOXKET:

- 0003Ha4YaTh CHMBOJIOM M 3HAKOM IPEMET 1/UJIH SIBIICHUC;

- ONpEACTATH JOTHYECKHE CBSA3M MEXKIY MpEeIMETaMH M/UiH SIBICHUAMH, 0003HAYaTh JaHHbBIC JIOTHYECKUE
CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;

- co37aBaTh a0CTPaKTHBINA WM peabHBIN 00pa3 MmpeaMeTa W/niH SBICHUS;

- CTPOHUTh MOJICJIL/CXEMY Ha OCHOBE YCJIOBUH 3a/1auul H/HJIU CIIOCO0a €€ PEIICHHUS,

- co3JaBaTh BepOalibHbIC, BEHICCTBECHHBIC M HH()OPMAIMOHHBIC MOJCIH C BBIJCICHUEM CYIICCTBEHHBIX
XapaKTepUCTUK 00bEKTa JUIs ONIpeIeNICHHs CIIOCO0a PEIICHUS 3a/1a4i B COOTBETCTBUH C CUTYAIHEH;

- mpeoOpa3oBBIBATH MOJICIH C IIETHIO BBISIBICHHS OOIIMX 3aKOHOB, OTMPEICISIONINX JAHHYIO TPEIMETHYFO
00J1aCTh;

Kommynukarusaeie YV /|

1. OOyd4aromuiicsi CMOXKET:

- OIpeaACIATh BOSMOKHBIC POJIU B COBMECTHOM JCATCIbHOCTH,
- UTpaTh OINPEJICICHHYIO POJIb B COBMECTHOU JCATEILHOCTH;

MIPUHUMATH TIO3UIIUIO COOECeTHUKA, TTOHUMAS TIO3UIHIO JIPYTOro, pa3inyaTh B €r0 PeUd: MHEHHUE (TOYKY
3pEeHMs1), JOKa3aTeNbCTBO (ApIYMEHTHI), (PaKThI; THITOTE3bI, AaKCHOMBI, TEOPHH;

OTIPE/IENIAThL CBOM JICHCTBUS WM JICHCTBHS TAapTHEPA, KOTOPHIE CHOCOOCTBOBAIU WM TMPEMSITCTBOBAIN
[POYKTUBHON KOMMYHHUKAIIUH;

CTPOUTH MO3UTHUBHBIC OTHOIICHUS B IPOIIECCE YUCOHOW U MO3HABATEIILHON JICATEILHOCTH; KOPPEKTHO U
APTYMEHTHUPOBAHHO OTCTAaMBAaTh CBOIO TOUYKY 3pC€HUSA, B AMCKYCCUH YMETH BBIJIBUTATh KOHTPAPTYMCHTHI,
nepedpa3zupoBaTh CBOIO MBICIb (BIIJICHUE MEXaHHU3MOM SKBUBATICHTHBIX 3aMCH);

KPUTHYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM MPU3HABATH ONIMOOYHOCTH CBOETO
MHEHHUS (€CTH OHO TAKOBO) M KOPPEKTUPOBATH €T0;

- npe/yiaraTh albTePHATHBHOE PEIICHHE B KOH(DIUKTHON CUTYAIINY;
- BBIJIETISITH OOIIYI0 TOUKY 3pEHHS B JUCKYCCHU;

JIOTOBapuBaThCs O NPaBWIAX M BOMPOCax Ul OOCYKACHUS B COOTBETCTBHM C IIOCTaBICHHOW mepen
IPYIIION 3aa4ei;

- OpraHu30BBIBATh Y4eOHOE B3aWMOJIEHCTBUE B rpyIie (ONpenesisiTh OOIIHe IeiH, pacipeaelisTh PoJiu,
JIOTOBapuBaThCs APYT € APYTOM U T. 1.);

2. Copep:xanue Kypca «Xumus» 1Js 8-9 kiaccos

[TepBoHavaNTEHBIC XUMUYECKHAE TTOHSITHUS

[penmer xuvun. Tenma wu BemectBa. OCHOBHBIE METOZBl TO3HAHMS: HAOIIOJICHUE, W3MEpPEHUE,
dKcTIepuMeHT. Dr3udecKkue U XUMUIECKUe SBICHUs. YuCThIe BemecTBa U cMecH. CIToCOOBI pa3aesieHus CMECEH.
AtoM. Monekyna. XumMudeckuil 3JaeMEHT. 3HAKU XUMHUYECKHUX 3JIeMeHTOB. IIpocThie UM clioKHBIC BEIIECTBA.
BasieHTHOCTh. 3aKOH IIOCTOSIHCTBA COCTaBa BelecTBa. Xumuueckue (opmyisl. Muaekcsl. OTHOCUTEIbHAS
aTOMHasi U MOJIEKYJIIpHas Macchl. MaccoBast OJIsl XUMHUUECKOTO dJIeMEHTa



B COCIMHEHHUHU. 3aKOH COXPAHEHHUs] Macchl BellecTB. Xumuueckue ypaBHeHus. Koapduuuentsl. Yciosus u
MpU3HAKU MPOTEKAHNS XUMUYECKUX peakuid. Mob - elMHUIa KOJIMYecTBa BelecTBa. MolisipHas Macca.

Kucnopona. Bonopon

Kucnopon - xummumueckuil anemeHT u mpoctoe BemiecTBo. O3oH. CoctaB Bo3ayxa. Pusnmueckue u
XMMHUYECKHe CBoOMcTBa kuciopona. [lomydenune n mpuMeHeHHE KUcTopoaa. TemmoBod S(PQGEeKT XUMUYEeCKUX
peakiuii. [lonarue 00 5K30- M DHIOTEPMUYECKUX peakUUsX. Boaopox - XUMHUYECKHH 3JEMEHT W MPOCTOe
BemecTBo. Dusnyeckne U XMMHUECKHE CBOHCTBa Bojopoaa. Ilomydyenne Bogopona B mabopartopun. llomydenne
BOJOpOAa B TPOMBINIICHHOCTH. llpuMeHenme Bomopoma. 3akoH ABoraapo. MOJSpHBIE 00BEM Ta30B.
KadecTBennbple peaknnu Ha ra3000pa3Hble BemecTBa (KUCIOpod, Bomopoa). OObeMHbBIC OTHOIICHHS Ta30B TPH
XMMUYECKUX PEAKLIUSX.

Bona. PactBopsl

Bona B npupone. KpyroBopot Boasl B npupoze. Pu3nueckue U XMMUYECKUE CBOMCTBA BOABL. PacTBOPBIL.
PactBopuMmocTs Bemects B Boge. KoHueHTpamus pacTBopoB. MaccoBasi 10751 PacTBOPEHHOI'O BEIIECTBA B
pactBope.

OCHOBHBI€ KJIACCHI HEOPTaHUYECKUX COEAMHEHUN

Oxcupapl. Kimaccudpukanmsa. Homenkmarypa. ®dusmueckne CBOWCTBA OKCHIOB. XHUMHYECKHE CBOWMCTBA
okcunoB. llomydernne m mpumenenue okcuaoB. OcHoBanms. Kmaccudukamusa. Homenknarypa. dusndeckne
cBoiicTBa ocHoBaHuil. IlomyuyeHne ocHoBaHMU. XHMMHUYECKHE CBOWCTBA OCHOBAaHUM. Peakius HeHTpain3aiui.
Kucnorer. Kimaccudukanus. Homenknatypa. @usnueckue cBoiicta kucnot. [lomydenue n mpuMeHeHNe KUCIOT.
Xumunueckue cBoiicTBa KuciaoT. MHnukatopsl. 3MeHeHNe OKpacKu MHAMKATOPOB B paszinuHbix cpenax. Couu.
Knaccuduxamms. Homenkmnatypa. ®@usnyeckue cBoiicTa coneid. [lonydenne n npumeHenne comneil. XuMU4ecKne
CBOMCTBa cojeil. [ eHeTnyeckas CBA3b MEXKIy KilacCaMHd HeopraHMUecknx coenuHeHnid. [IpoOiema GezonacHOTO
WCTIONIb30BaHMsl BEIIECTB M XHUMHMUYECKMX pEakIMid B IIOBCEJHEBHOM JKM3HU. TOKCHYHBIC, TOpIOYHE H
B3pBIBOOIIACHBIE BEILECTBA. bbITOBAsI XUMHUECKast IPaMOTHOCTb.

Crpoenne aroma. Ilepuonuueckuili 3aKOH U HEpPUOAMYECKAss CHCTEMa XUMHUYecKux snemeHToB JI.U.
Meneneena

Crpoenue aroma: s1po, FHEpreTndeckuii yposeHb. CoctaB sapa aToMa: IPOTOHBI, HEUTpoHbI. M30TOMBI.
ITepunonnuecknii 3akoH J[.11. Menneneesa. Ilepuoauueckas cucrema xumudeckux snemenTos (.M. MeHaeneesa.
OU3NYECKUii CMBICIT aTOMHOTO (TIOPSIIKOBOTO) HOMEpa XMMHUYECKOTO 3JIEMEHTa, HOMepa TIPyMIbl U HepHoja
nepuoanyeckoit cucteMbl. CTpOCHHE DHEPTeTHYCCKUX ypPOBHEH aTOMOB MepBbIX 20 XUMHUYECKUX DJIEMEHTOB
nepuonnueckoit cucremsl J[.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBONCTB aTOMOB XUMHYECKUX
3JIEMEHTOB U UX COECIMHEHHUN Ha OCHOBE IOJIOKEHHUs B niepuoaudeckoil cucreme J[.M1. Menneneesa u cTpoeHust
aToMma. 3nauenue [lepuonuueckoro 3akona /[.11. Menneneena.

CrtpoeHne BemecTB. XUMUYECKasI CBSI3b

SHEKTPOOTPI/IHHTCHBHOCTI) aTOMOB XHMHYECKHUX DJJIEMCHTOB. KoBasentHass XMMHUYECKast CBSI3b:
HCIMOJIApHAasA W 1OJIsApHas. Ilonsarue o BOI{OpOI[HOﬁ CBA3HM U €€ BJIUSJIHUU Ha ¢)H3quc1<1/1e CBOMCTBaA BCIIICCTB Ha
npuMmepe Bojabl. MowHas cBs3p. Mertammueckass CBs3b. [HIBI KPUCTAJUIMYECKHX PEIIETOK (aTomHas,
MOJICKYJIIpHAsl, WMOHHAs, META/UNINYecKas). 3aBHCHUMOCTh (DM3WUECKHUX CBOWCTB BEIICCTB OT THIIA
KPUCTAJUIMYECKON PEILIETKH.

XUMHUYECKUE PEAKIIUU

ITonsiTHE O CKOpOCTH XMMHMUYECKOW peakiuu. DakTopel, BAUSIOLIME HA CKOPOCTh XMMUYECKON PEAKLUU.
[Monsitue o katanusarope. Knaccudukarust XUMAYECKUX PEAKIUM 110 Pa3IMUHbIM MPU3HAKAM: YHCITY U COCTaBY
HUCXOOHBIX MW TOJYYCHHBIX BEIICCTB, U3MCHCHUIO CTENeHEW OKHCJIECHHUS aTOMOB XHMHYECKUX DIIEMEHTOB:
TIOIJIOMCHUIO WJIW BBIJACIICHUIO DHEPIUU. SHGKTpOHI/ITI/I‘IeCKaH Auccolunalys. QHGKTpOHI/ITBI 1 HEDJICKTPOJIMTHI.
Wonwl. Katnonsl u anwoHbl. Peaknnn WOHHOTO OOMEHA. YCIIOBHS TMPOTEKAHHS PEAKIUi HMOHHOTO OOMEHA.
ONEeKTPONUTHYECKAsT AUCCOLMALUS KHUCIOT, menodeid u coneil. Crenenp okucieHus. OnpeneneHue CTENeHd
OKHCIJICHUSI aTOMOB XUMHUYECKHX DJJEMEHTOB B coeauHeHusx. Oxucnurens. BoccranoButens. CynrHocTh
OKHCIINTEIEHO-BOCCTAHOBUTENBHBIX peaKLni.

Hemeranns! IV - VII rpynn u ux coetnHeHMs!



[TonoxeHne HEMETAIOB B MIEPHOANUYSCKON CHCTEME XUMHUUIeCKuX dyeMeHToB J[.M. Menneneesa. Oomme
CBOWCTBa HeMeTalyioB. [amorensl: ¢u3nyeckne © XUMUYecKue cBoictBa. CoelWHEHHS TaJOTeHOB:
XJIOPOBOJIOPO/JT, XJIOPOBOJOPOAHAs Kuciota W ee cond. Cepa: (¢U3MUECKHEe W XHMHYECKHE CBOWCTBA.
CoenuHeHUs cepbl: CEpOBOJOPOA, CYIb(UABL, OKCHABI cepbl. CepHasi, CepHHUCTasl U CEPOBOAOPOIHAS KUCIOTHI U
UX coiu. A3oT: m3mdeckue W XuMUdeckne cBoiicTBa. Ammuak. Comm amMmMoHHSA. OKCHABI a3oTa. A30THas
kuciora u ee conu. Pochop: pusnueckue u xummudeckue croiicra. Coequnenus pocdopa: okena pocdopa (V),
optodocdopHas KACIOTa U €€ COMU. YTIepoa: (hu3udecKue U XMMUYECKHe CBOWCTBA. AJIJIOTPOIHUS yrieposa:
anMas, rpadut, kapoun, Qymnepensl. Coenunenus yriuepoaa: okcuasl yriuepoaa (II) u (IV), yronpaas kucnora u
ee conu. KpeMHuii 1 ero coeiMHeHu .

MeTamisl 1 UX COeTMHEHUS

[TonoxxeHne MeTaIOB B MEPUOJNYECKON cUcTEME XUMUUecKuX 3rieMeHToB .M. Menneneesa. Merasisl B
mpuposie W odmue crocodsl ux moiydenns. OOmme (Gu3nveckne CBoncTBa MeTayioB. OOIIMEe XWMHUYECKHe
CBOWCTBAa METAJUIOB: PEAaKLUMU C HEMETAJUIaMHU, KUCIOTaMH, COJSIMH. DJICKTPOXUMHYECKHN Psili HANPSHKCHUH
metaiioB. lllemounsle MeTtamnsl W wX coeamHeHus. lllemodHo3eMeNnbHBIE METaNIbl W HX COEIWHEHMS.
AntoMuHUA. AMQPOTEpHOCTh OKCHa U THApOoKcHa amromuHus. JKene3o. CoeanHEeHHs Kene3a U UX CBOWCTBA:
OKCHJIBI, THIpOKCH B! U conn xene3a (11 u I1).

HCpBOHa‘IaHBHLIC CBCACHUA 06 OpPraHuYCCKUX BCHICCTBAX

[lepBoHaYanmbHBIC CBEJCHHUS O CTPOSHUHM OPTaHUYECKHUX BEIIECTB. YTJIEBOJOPOJBI: METaH, 3TaH, ATHJICH.
HcTOoYHMKN YIIICBOJIOPOJIOB: TPUPOJHBIA Ta3, He(Th, yroib. Kuciopoicopepkamue COCIUHCHHS: CIUPTHI
(MeTaHON, JTaHON, TIUWIEPUH), KApOOHOBBIE KHCIOTHI (YKCyCHAash KHCJIOTa, AaMHHOYKCYCHAsl KHCIIOTa,
CTCapuHOBas U OJICMHOBAs KI/ICJ'IOTLI). buonornyecku BakHbIE BCUICCTBA: JXUPHBI, I'NTFOKO34, 6€JIKI/I. XHUMHUECKOe
3arpsi3HEHUE OKPY>KAOIIEH CPEeIbl M €ro TIOCIEICTBUS.

Tunel pacyeTHbIX 3a4a4:

1. BerunciaeHrne MacCOBOM J0JIM XUMHUYECKOTO 3JIEMEHTa 110 (JOpMYJIe COeTMHEHUSI.
YcTaHoBieHHe MpocTeuiieit popMyITbl BEIecTBa Mo MacCOBBIM JOISIM XUMHUIECKUAX 3JIEMEHTOB.
2. BblunClIeHUs 10 XUMHUYECKUM YPaBHECHUSM KOJIMYECTBA, 00bEMa, MAcChl BEILECTBA IO KOJIUYECTBY,
00BEMY, Macce PeareHTOB U TPOTYKTOB PEAKITHH.
3. Pacder mMaccoBoii 1011 pacCTBOPEHHOTO BEIIECTBA B paCTBOPE.
Tembl pakTHYECKUX PadOT:
JlaGopatopHoe 00Opyj0OBaHME M IpHEMbl oOOpaiieHus ¢ HuM. [IpaBwia Oe3omacHOi pabOTH B
XUMHUYECKOH 1a00paTopu.

=

OumncTKa 3arpsi3HEHHON TOBaPEHHO COJH.

[Tpu3Haky NpoTeKaHUs XUMHUUECKUX PEaKIUH.

[Tonyuenue Kuciiopoia U U3yUYE€HHUE €ro CBOMCTB.

[Tonydenue Bogopo/ia U U3ydEHUE €0 CBONCTB.

IIpurorosieHue pacTBOPOB C ONPEIECIICHHON MaCCOBOM JI0JIel PACTBOPEHHOIO BEILIECTBA.

Pemenne sxcneprMeHTaNBHBIX 33/1a4 10 TeMe «OCHOBHBIE KJI1ACChl HEOPIraHUYECKUX COSTUHEHUI».
Peakiiun nonHoro oomeHa.

© oo N Ok LN

KauecTBeHHbIE peakiiiu HA HOHBI B PACTBOPE.

10. IlomyueHune aMMHaKa U U3y4YeHHUE €rO CBOUCTB.

11. TlomyueHue yTIEKUCIOTO ra3a U U3y4eHHe ero CBOMCTB.

12. Pemenue 3kcriepuMeHTaNIBHBIX 3a1a4 110 Teme «Hemerasuiel [V - VII rpynn u ux coeanHeH.
13. PemieHune sKCriepUMEHTAIBLHBIX 33]1a4 110 TeMe «MeTalllbl 1 UX COeTMHEHUS.



3. Temaruueckoe IJIAHUPOBaAHUE

8 kiacce

Copepkanue TeMbl

Kon Bo
JacoB

HepBOHa'{a.ﬂLHLIe XUMHUYCCKHE MOHATUHA

25

[Ipenmer xumuu. Tena u BemectBa. OCHOBHBIE METO/bI IO3HAHUS: HAONIIOJCHNE,
n3MepeHue, 3KcrepuMeHT. PU3nUecKue 1 XUMHUECKHE SIBIEeHUs. YNCThIe BEIIECTBA U
cmecu. CriocoOsI pa3ieneHns cmeceil. AToM. Mosekysa. XUMHUYEeCKHA JIeMeHT. 3HAKU
XUMHYECKHX 371eMeHTOB. [IpocThie u cioxHbIe BemecTBa. BanenTHoCTh. 3aK0H
[IOCTOSIHCTBA COCTaBa BellecTBa. XuMuueckue Gopmynsl. Muaexkcel. OTHOCHTENbHAS
ATOMHAs U MOJIEKYJISIpHAsl Macchl. MaccoBast 0I5l XUMHUYECKOTO JIEMEHTA B COCUHEHHM.
3aKOH COXPaHEHHS MacChl BEMECTB. XuMuieckne ypaBHeHu:. Koaduimentsr. Y cnosus u
MPU3HAKK POTEKaHMUS XUMHUYECKUX peakuid. MoJb - eIMHUIA KOJIMYECTBa BEIIECTBA.
MomnsipHast macca.

Kucaopoa. Bonopos

10

Kucnopos - XuMu4eckuil 351eMeHT U poctoe BelecTBo. O30H. CocTaB BO3ayXa.
duznueckre 1 XUMUYecKHre CBoicTBa kuciopoza. [lomyuenue n npruMeHeHne KUCIopo/ia.
TernmoBoii a3 dexT xumMudecknx peaknuid. [loHsTHEe 00 PK30- U PHIOTEPMUIECKIX
peakuuax. Bogopo - XUMUYECKH 3JIEMEHT U NIPOCTOE BelecTBO. duznueckue u
XUMHYECKHEe CBOWCcTBa Boopoa. [lomydyenne Bomopona B maboparopun. llonydenne
BO/I0pO/a B IIpoMBbIlIuIeHHOCTH. [Ipumenenne Bogopoaa. 3akoH ABoraapo. MomsipHbIN
00BbeM ra3oB. KauecTBeHHbIE peakliuy Ha ra3000pa3Hble BEIIECTBa (KUCIOPO, BOJIOPOL).
O0OBEeMHBIE OTHOIIEHHUS Ta30B IIpU XUMHUYCCKUX PCAKIIUAX.

Bopna. PactBopsl

Bona B mpupojie. Kpyrosopot Boibl B ipupojie. dusnueckue 1 XUMHUYECKHE CBONCTBA
Bo/bI. PacTBOpBI. PacTBOpuMOCTSE BemiecTB B Bojie. KoHnenTpamnus pactBopoB. MaccoBast
J10JIs1 PACTBOPEHHOT0 BELIECTBA B PACTBOPE.

OCHOBHBIE KJIACCHI HECOPraHnvIeCKux coeTUHEeHHUI

Oxcunpl. Kimaccugukanus. Homenknarypa. @usnueckue CBOWCTBA OKCHUIOB. X UMHUUECKUE
cBoiicTBa okcuioB. [lonydyenne u npumenenue okcuioB. OcHoBanus. Kimaccudukanus.
Homenknatypa. @usnueckue cBoiicTBa ocHoBaHUM. [TonyueHre ocHoBaHUN. XUMHUYECKHE
cBolicTBa OcHOBaHMH. Peaknust neitrpanuzauuu. Kuciorsl. Knaccnguxanms.
Homenkiatypa. @usnyeckue CBOMCTBA KUCIOT. [loydeHre U NpuMeHeHne KUCIIOT.
XuMuueckue cBoicTBa KucnoT. Muaukatopel. I3MeHeHHE OKpAaCKU UHAUKATOPOB B
pasnuaabix cpenax. Comu. Kmaccudukanus. Homenknatypa. @usndeckue CBOMCTBA
couieil. [lonyuyenue u npumeHeHue coieil. XuMuueckue cBocTna coneil. ['enernueckas
CBSI3b MEXIY KJIaCCaMU HEOPTaHMUECKUX coeanHeHmi. [Ipobiaema 6e30macHoro
MICII0JIb30BAHUS BEUIECTB M XUMUYECKUX PEAKIUI B TOBCEIHEBHOU XKU3HU. TOKCUYHEIE,
TOPIOYHE U B3PHIBOOIIACHEIC BEIIECTBA. bRITOBAs XMMIYeCKasi TPaMOTHOCTh

Ctpoenue artoma. Ilepuoguyeckuii 3aKOH U TepuoaAMYecKasi cHCTeMa
xumudecknx 3jeMeHToB /.. MeHnpaeseeBa

Crtpoenue aroma: spo, SHEpPreTudeckuil ypoBeHb. CocTaB sjipa aToMa: MPOTOHBI,
HelTponsl. M3otonsl. [lepuonnueckuii 3akon .M. Menneneena. [lepuoguueckas cucrema
xuMudeckux dneMeHToB J[.U. MenneneeBa. @U3NIECKUN CMBICT aTOMHOTO (TIOPSIAKOBOTO)
HOMEpa XMMHUYECKOTO 3JIEMEHTa, HOMEepa TPYNMbl U MEepHoJa TEePHOTUISCKON CHCTEMBI.
CTpoeHHE DHEPTeTHYECKUX YpPOBHEH aToMOB TeEpBBIX 20 XHUMHYECKHUX JIIEMEHTOB

[epUOJUYECKON CUCTEMBI




/1.11. MenpaeneeBa. 3aKOHOMEPHOCTH U3MEHECHHSI CBOMCTB aTOMOB XUMHUYCCKUX DJIIEMCHTOB
1 UX COEJMHEHUM Ha OCHOBE MOJIOKEHUs B nepuoanyeckon cucreme J[.M. MenneneeBa u
cTpoeHus aroma. 3HadeHue [lepnoamueckoro 3akona [[.11. Menneneena.

Ctpoenue BenecTB. XUMUYECKAs CBS3b

SHCKTPOOT‘pI/IHaTCJ'IBHOCTL aTOMOB XHMMHYECKHX 3JIeMEHTOB. KoBaJeHTHass XuUMHUYECKas
CBsA3b: HCIOJIApHAA W TOJIsIpHAas. IlonsTue o BOI[OpO[LHOI\/'I CBsA3M M €€ BJIIMAHHH Ha,
(1)I/ISI/I‘IGCKI/IG CBOMCTBa BCIICCTB HA IMpUMEPE BOJLI. HMonHas cBsa3b. MeTananueckas CBSI3b.
Tunbl KPUCTAJUIMYECKUX PCHICTOK (aTOMHaﬂ, MOJICKYJISIpHAasl, WOHHAas, MeTaJ’IJ’II/I‘lCCKaH).
3aBUCHMOCTH (1)I/I3I/I‘ICCKI/IX CBOICTB BEIICCTB OT THUIIA KpI/ICTa.HHH'-ICCKOP'I PCHICTKU.

XHMHYECKHE peaKIul

IlonsTe 0 cKOpOCTHM XMMHYECKOH peakuuu. DakTopbl, BIMSAIONUME HAa CKOPOCTh
xuMHIUeckoil peaknuu. [lonstue o xatamuzarope. Knaccudukanms XUMHYECKUX peakInui
110 pPa3JIMYHbIM IpPU3HAKaM: YHCIIy MW COCTaBy HCXOIHBIX W TOJYYCHHBIX BCHICCTB,
M3MCHCHHMIO CTCIICHEH OKMCJICHHS aTOMOB XMMHMYCCKHX OJICMCHTOB, IIOTJIOIICHWIO WIIH
BBIICJICHUIO ~ HEPrUM.  OJEKTPOJIMTHYECKAs  AWCCOLMALMs.  DJIEKTPONUTHL U
HeatekTposuThl. Monbl. Katnonsl ¥ aHuoOHBI. Peaknmu WMOHHOTO oOOMEHa. Y CIIOBHUs
[IPOTEKAHUSI PEAaKUUH HOHHOrO OOMEHa. OJEKTPOIMTHYECKAass AMCCOLMALNs KHUCIOT,
menodeid u conei. CreneHb okucieHus. OnpenereHue CTEHNEHU OKHUCICHUS aTOMOB
XMMUYECKUX 3JIEMEHTOB B coeauHeHusx. Oxwucaurens. BoccranoBurens. CymiHocTb
OKHUCJINTEIbHOBOCCTAHOBUTENBHBIX PEAKIIUH.

Hewmeranibl IV - VII rpynn u Mx coeiMHEHUs

ITonoxkeHnue HeMETAIIIOB B IEPUOANYECKON CHUCTEME XMMUYECKUX nemeHToB [I.1.
MemnneneeBa. OOmnme cBOHCTBa HeMETAIUIOB. [ ajoreHsl: GU3NUecKue U XUMHUECKHE
cBolicTBa. CoeJUHEHUsI FAJION€HOB: XJIOPOBOAOPO/L, XJIOPOBOIOPOJHASL KUCIIOTA U €€ COJIU.

9 kaacce

Coz[epxcaHI/Ie TEMbI

Ko Bo
4acoB

TeopeaneCKne OCHOBbI XUMHH

DHepreTuKa XMMUIEeCKUX peakiuuid. CKOpoCcTb XUMUYECKOHN peakiu DHEpreTUKa u
nura. KanopuiftHOCTh ®UpOB, OENKOB 1 yriieBo10B. HemHoro 0 pactBoputensax. Monbr —
[TePEHOCUUKH IIEKTPUICCKUX 3apsi0B. HEKOTOphIe CBEICHHS O CTPYKTYPE pacTBOPOB.
Kpucramnorugpatsl. [Ipaktuueckas padora Ne 1. [Tonyyenne KpucTauioruapara us
0e3BOIHOM COJTM M U3YUYEHHE €T0 CBOMCTB. MeXaHN3M AIEeKTPOIUTHUECKOH TUCCOIUAIIH
BEILIECTB C KOBAJICHTHOM MOJISIpHOH cBs3bt0. CBOMCTBA HOHOB. 3 HcTOpuM co3anus u
Pa3BUTHS TCOPUH IIEKTPOJUTHICCKON auccoruanui. CUIbHBIC U CIa0bIe dJIEKTPOITUTHL.
KonuuecTBeHHBIE XapaKTEPUCTUKH MPoOIlecca AEKTPOJUTHUECKON nucconuanuu. Peaknuu
PIEKTPOJIUTOB B BOJHBIX PACTBOPAX M MX ypaBHEHMsI. KHCIIOTBI KaK AJIEKTPOJIHTEHL.
OcHOBaHUS Kak 3MEKTPoUThl. Coli Kak 3JeKTponuThl. ['uaponus coneil. Xumuueckue
[pEaKIUK B CBETE TPEX TEOPUIA: ATOMHO-MOJIEKYJISIPHOTO YUEHUS, SJIEKTPOHHOTO CTPOESHUS
aTOMa, TCOPUH DICKTPOIUTHUCCKOMN TUCCOIUAIIN.

15

JjIeMeHTBhI-HEMETAJJIbl M UX Ba)KHEHINe CoeTnHEeHUs

30

DJIeMEHThI-HEMETaJUIbl B iepuoauueckoit cucreme .M. Menaeneesa u B mpupo/e.
[IpocThie BelecTBa-HEMETAIIIBI, UX COCTaB, CTPOSHHUE, OOIIIE CBOWCTBA U CITOCOOBI
oTydcHUS. BomopoaHbie 1 KHCIOPOAHBIE COSTUHEHNS HeMeTautoB. Oomas
XapaKTEPUCTHUKA DJIEMEHTOB MOATPYIIIBI KUCIOPOJA U UX TPOCTHIX
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BemiecTB. buonorunueckue pynkuun xanpkoreHoB. Kucnopon. O3on. Kpyrosopot
Krcioposa B mpupozae. Cepa Kak MpoCToe BEUIECTBO. AJUIOTPOIHS U CBOMCTBA CEPHI.
Cepoogopon. Cynbduasl Kucnopoconepxkamme coequaenus cepol (IV).
Kucnopoaconepsxkamue coenunenus cepsl (VI). KpyroBopot ceprl B mpupose.
DKOJIOTUYECKUE MTPOOIIEMBI, CBSI3aHHBIE C KUCIOPOACOIEPKAIUMH COSAUHEHUSIMH CEPBHI.
OO0mast XxapakTepUCTUKA SIEMEHTOB MOATPYIITbI a30Ta. VIcTOpust OTKPBITHS U
MCCIICTIOBAHNUS 3JIEMEHTOB MOATPYIIIBI a30Ta. A30T KaK DJIEMEHT M KaK IIPOCTOE BEIECTBO.
Ammuak. Okcubl a30Ta. A30THAs KUCIIOTa U ee cond KpyroBopoT azoTa B mpupo/ie.
Docdop kak snemenT u npoctoe BemecTBo. Coeannenus Gpochop. Kpyrosopor pocdopa B
npupoae. [lonrpynmna yriaepoza. IlonokeHue aneMeHToB OATPYIIIBI yTiaepoa B
MEePUOJUUECKON CHCTEME, CTPOCHUE X aTOMOB. AJIJIOTPONHBIE MOAU(DUKAIIH YTIIEpPOa.
AncopOums. XuMUUEcKue cBoWcTBa yriepoaa. OKcupl yriaepoaa YToibHas KHCIOTa U ee
conu. Kpyrosoport yriepona B mpupojae. Kpemunii u ero coiictsa. CoeTnHEHUS KpEMHUSI.
CunmkaTHasi MPOMBIIUICHHOCTh. O01IHe cBe/IeHNs 00 OpraHMYECKUX COeTNHEHUSIX.
Bo3HUKHOBEHUE U Pa3BUTHE OPraHUUECKON XUMUU — XMUMHU COCUHEHUH YIiiepoa.
Kiaccudukarys yrieBo1opo10B DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
YTIeBOI0POI0B. DU3HYecKre U XMMUYECKHE CBOMCTBA MPeIeIbHBIX YTICBOJOPOIOB
(asikanoB). Ompe/eneHne Ka4eCTBEHHOTO COCTaBa OPTraHNYECKOTO BEIIeCTBA.
HermpenenpHbIE yTIeBOIOPOIBI STHIIEHOBOTO psijia (anKkeHsl). HempenenbHbie
YTIIEBOIOPO/IBI allETHIIEHOBOTO psfa (ankuHbl). L{nkimudeckne yrieBogopos!

Crmprtel. [IpenenpHble 0JHOOCHOBHBIE KapOOHOBEIE KHCIOT. JKUphL. YTiaeBos! .benku

MeTaaabl

DneMeHTbI-MeTauibl. OCOOEHHOCTH CTPOEHUs X aToMOB. IlonoxeHue MeTasioB B
nepuonunyeckoit cucreme .M. MenneneeBa. Kpucramueckast CTpyKTypa METalIOB U €€
BIMSIHUC HA CBOMCTBA BEIIECTB. XMMHUUECKHE CBOMCTBA METAIIOB. DIEKTPOXUMUUECKUN
psa HanpspkeHuit MetaioB. CrimaBel. Koppo3ust MeTayioB M CIJIaBOB. XapaKTepUCTHKA S-
PIIEMEHTOB [A-rpymIibl HEPUOMUECKON CUCTEMBI U 00pa3yeMbIX UMH ITPOCTHIX BEIIECTB.
PacripocTpaHeHne B pupoie U OMOJIOrHYecKoe 3HaYCHUE MISTOYHBIX METAIIIOB. MeTalulbl
[TA-rpynms! neproanyeckoi cucrems! [[.M. MenneneeBa v ux BaxHeHIINe cOeTUHEHUS.
PacnipocTpanenue u posnb MetaiioB [TA-rpynmns! B mpupose. Kectkocts Bojbl. Ponb
MeTaisioB [TA-rpynms! B )kuBo# nipupoze. AmomuHuid. Mertamisl [VA- rpynmnsl,
prHaUIekKAIUe K p-aJieMeHTaM.) MeTalutel, npuHa uiexanue k d- anemenram. XKeneso n
eT0 BayKHEHUIIINE COCTMHECHUS

20

XHMHS U KU3Hb

BemtectBa, BpeaHbIe TSI 3A0POBBS UEJIOBEKA U OKpY Karomeit cpenbl. [loammeph! i )KU3Hb.
XHUMUS ¥ 3710pOBbE YejoBeka. MUHepabHbIe yI00pEHHsI Ha BallleM yJacTKe. XUMUYecKast

TEXHOJIOTHsSI KaK Hayka. Metajutyprusl.
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