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Pa6ouas nporpamma «Xumus» 2023-2025rr.
8-9 ki1acchl.

HpeHOI[aBaHI/Ie y‘I€6H01“O mpcamMeTa «XUMHD» BCACTCA B COOTBCTCTBUHU CO CIICAYIOITUMU
HOPMATUBHBIMHU U PACIIOPAAUTCIIBHBIMU JOKYMCHTAMU!

®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit
deneparuny, [Tpukaza Munucrepcta oopazoBanusi U Hayku P® ot 6 okTsa0pst 2009 1. No
373 "OO6 yTBepXICHMM W BBEICHWW B JCUCTBHE (enepasbHOr0 TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTAaHIApPTa HadalbHOrO 0Omero oOpa3zoBaHusa" (C M3MEHEHUSIMH M
nonoyiHeHUsIMHK ), [Ipuka3za MunucrepcTBa oopa3oBanus U Hayku Poccuiickoii deneparu
ot 17 nexabpst 2010 r. Ne 1897 «O06 yTBepkIeHUUu (eaeparbHOTO roCcydapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJapTa OCHOBHOTO 00111ero oopa3zoBanusi»,lIpukaz MunucrepcTBa
oOpaszoBanusi u Hayku Poccuiickoit @exnepanuu ot 26 HOs0ps 2010 roma Nel241 «O
BHECEHUM W3MEHEHUI B (enepanbHbIi TOCYAapCTBEHHBIA 0Opa30BaTeIbHBIN CTaHAAPT
HayaJIbHOrOo  oOmmIero oOpa3oBaHusA, YTBEPXKACHHBIM  TpHKa3oM MUHUCTEpCTBA
obOpazoBanusi U Hayku Poccuiickoir ®enepamuu ot 06 okxtsiops 2009 roma Ne373»,
[Ipukaz MunuctepcTBa obpazoBanusi U Hayku Poccuiickoit @eaeparuu oT 22 ceHTIOps
2011 roma Ne2357 «O BHeceHMM W3MEHEHUNM B (denepalibHbId TOCY1apCTBEHHBIM
00pa3oBaTeNbHbIN CTAaHIAPT HAYAIBLHOTO 00111eT0 00pa30BaHusl, yTBEPKAEHHBIN MTPUKA30M
MunuctepcTBa oOpa3oBanusi W Hayku Poccuiickoit ®@enepanuu oT 06 OKTIOps
2009 roma Ne373», Ilpuka3za MunuctepcTBa ob6pa3oBanus u Hayku PD ot 18 mexabps
2012r. Ne 1060"O BHeceHmum u3MEHEHHWH B  (emepanbHBIA TOCYAAPCTBEHHBIN
00pa3oBaTeNbHbIN CTaHIaPT HAYAJIBLHOTO OOIIEro 00pa30BaHus, yTBEP>KACHHBIN MPUKA30M
MunuctepctBa oOpa3zoBanuss U Hayku Poccuiickoit ®@eneparuu ot 6 okTsiops 2009 r.
Ne 373", Tlpukaza MunuctepctBa oopazoBanus u Hayku PD ot 29 nekabpst 2014 r. No 1644
«O BHeceHUM M3MEHEHMI B Npukaz MUHHCTEpCTBa 00pa3oBaHusA W Hayku Poccuiickoit
Oeneparuun ot 17 gexabps 2010 r. Ne 1897 «O06 yrBepx)aenuu denepaibHOro
rOCyJIapCTBEHHOI'O0 00pa30BaTENbHOIO CTaHAApTa OCHOBHOIO OOIIEro 00pa3oBaHUs»,
[Tpuka3a MunucrepctBa 0oOpa3oBanus U Hayku Poccuiickoit @enepauun ot 31 nexadps
2015 1. Ne 1576 «O BHeceHMHM W3MEHEHUW B (enepanbHbIi TOCYIaPCTBEHHBIN
00pa3oBaTeNbHbIN CTaHAAPT HaYaJIbHOrO 0011ero ooOpazoBanus», [Ipukaza MunucrepcTBa
obOpazoBanusi u Hayku Poccuiickoit ®enepanuu ot 31 nekabpst 2015 roma Ne 1577 «O
BHECEHMH M3MEHEHUW B NpuKa3 MuHHCTepcTBa 00pa3oBaHus M Hayku Poccuiickoi
Oepneparuun ot 17nekabpst 2010 roma Ne 1897 «O06 yrBepxkaeHuu denepaibHOro
rocyJapCTBEHHOIr0 00pa30BaTENbHOIO CTAaHJIApTa OCHOBHOTO OOHIEro 0Opa3oBaHUS,
denepaabHOTO TIEPEUHs] yUeOHUKOB, PEKOMEHIOBAHHBIX (IOMYIICHHBIX) MUHUCTEPCTBOM
obpazoBanusi W Hayku P® K wucnomp30BaHWI0O B 00pa30BaTENbHOM TPOIECCE B
obmeobpasoBarenbubix mKonax ([Ipukas MunucrepcTBa oopa3zoBanus u Hayku PO ot 31
mapta 2014 roma Ne 253), IIpumepHoil OCHOBHOI 00pa3OBaTEIBLHON MPOTPAMMBI
Ha4yaJbHOTO M OCHOBHOro obmiero oopa3oBanms (IIpoTokon 3acemanus ot 08.04.2015r.
Nel/15), OcHoBHO# 0Opa3zoBaTenbHON MporpaMMbl TUMHA3UU Ne93 1. Vel
denepanpHas paboyas mporpaMma I0 XMMHH OCHOBHOT'O 0OIIIero oOpa3oBaHUs
(yriyOn€éHHBIA ypPOBEHb) COCTaBJICHA Ha OCHOBE TPeOOBaHUI K pe3yJbTaTaM OCBOCHHS
OCHOBHOM  00pa3oBaTeIbHOM  MpPOrpaMMbl  OCHOBHOTO  OOIIero o0Opa3oBaHWs,
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npencraBieHibix B ®I'OC OO0, c¢ yuyetom (enepanpHoil pabodeil MporpaMmbl
BOCTIUTaHMS.

N3yuenune kypca OpUEHTUPOBAHO HA MCTIOIB30BAHUE YIAMIUMHUCS YICOHUKOB « XUMUS)
8 kimacc, O.C. I'abpuenss u n1p, Mocksa, «IIpocsemenuey, 2019r; «Xumusa» 9 knacc, O.C.
["abpuensH u 1p, Mocksa, «IIpocBemenue, 2020r;

VYuebHoe nocodue «Penerutop mo xumun», noa penaxiueit A.C. Eropopa, PoctoB Ha 10HY,
«O00 Denuxcy, 2010.

Kypc paccunrtan Ha 272 yaca, Ha U3y4deHHe B 8 kiacce B TeueHre 34 ydeOHbIX Hellelb B
roay, oomum o0béMoM136 yacoB: 68 yueOHBIX "acoB (M3 pacuéra 2 yaca B HEHACIIO).
+(komnonenm obpazosamenvroll opeanuzayuu-68 u) u B 9 knacce XuMuM B TeueHue 34
y4eOHBIX Helenb B rogy, oomum o0béMomM 136 yaco: 68 yueOHbIX yacoB (U3 pacuéra 2
yaca B HEACHIO). +(KOMHOHeHm 00pazosamenvHou opeanuzayuu-68 u), ¢ ydeTrom
NponeaeBTUKH B 5-7 Kiaccax.

Heau n 3a1a4n yueOHOr0 mpeaMeTa XUMMS

[Iporpamma pna€t mnpencraBlieHHEe O IEsAX, OOmel cTparerun o0OydeHUs,
BOCITUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CPEICTBAMH YUEOHOTO TPEAMETa, ONPEACIISICT
00s3aTeNIbHOE TMPEAMETHOE COJIEp’KaHUe, €ro CTPYKTYypy IO pasziesiaM U TeMaMm,
pacrpejiefieHde Mo KiaccaM, PEeKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YyUEHUS XUMUU
C YU4€TOM MEXKIPEIMETHBIX ¥ BHYTPHUIIPEIMETHBIX CBS3EH, JOTHKHA Y4eOHOTO TIpoIiecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarmmuxca. B mporpaMMe Mo XUMHHM YYUTHIBAIOTCS
BO3MOYKHOCTH YYe€OHOTO TIpeIMeTa B pealn3allii TPEeOOBaHUN K TUIAHUPYEMBIM
JUYHOCTHBIM, METaNpPEIMETHBIM W TPEAMETHBIM pe3yibTaTaM  OOydeHUs |
B (OpMUpPOBAaHMM OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATEILHOW  JIEATEIHLHOCTH
00y4aroIIerocs o OCBOEHUIO y4eOHOTO COJIepIKAHUS.

N3yuyenne xumMun Ha ypOBHE OCHOBHOTO OOIIIETO 0Opa30oBaHUsI OPUEHTUPOBAHO HA
OOIIEKYJIbTYPHYIO MOATOTOBKY, HEOOXOJMMYIO JJIi BBIPAOOTKH MHPOBO33PEHUYECCKUX
OPUEHTHPOB, Pa3BUTHS HHTEIICKTYIBHBIX CITOCOOHOCTEH U MHTEPECOB 00YJArOITHXCS,
Ha MPOJIOKEHNE 00YyUEHHS Ha YPOBHE CPEIHETO 00111eT0 00pa3oBaHus.

3HaHWE XUMHMHM CIYXXUT OCHOBOM Uil (POPMHUPOBAHUS  MHUPOBO33PEHUS
oOyu4arolerocs, ero NpeACTaBICHUH O MaTepUAIbHOM €IUHCTBE MHpa, BaXHYIO POJb
UTrparoT GOpMHUpyEMbIE XUMHEH MPEICTABIECHUS O MPEBPAIICHUSIX HEPIUU U BEILECTB
B IpUpOAE, O IMYTAX peleHuss TJI00ANbHBIX MPOOJeM YCTOHYMBOTO pa3BUTHUS
YEJIOBEUECTBA — CHIPHEBOI, YJHEPTETUIECKOM, MPOAOBOILCTBEHHON MPOOIEM, TPOOTIEMBI
HKOJIOTHYECKOI 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET peaju3aliid BO3MOKHOCTEH ISl CaMOpa3BUTUS M (OPMHUPOBAHUS
KyJbTYPBI JINYHOCTH 00YUaIOIIUXCS, UX 0011el U (PyHKIIMOHATBLHON rPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHME MBIIUICHUS M TBOPYECKHX CIIOCOOHOCTEN
oOyyaroluxcs,  HaBBIKOB WX  CaMOCTOSATEIbHOM  Y4eOHOM  JIeATeNbHOCTH,



OKCIIEPUMEHTAJLHBIX W HCCIENOBATEIbCKMX  YMEHHH,  HEOOXOAMMBIX  Kak
B ITIOBCEIHEBHOM KU3HU, TaK U B MPO(PEeCCHOHATBLHON JIeSTeIbHOCTH,

3HAKOMHUT CO CHEeHU(PUKON HAyYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI
MPEJICTABICHUN O €AWHCTBE MPHUPOJAbI M YEJIOBEKA, SABJISETCS KIIOYEBBIM ATallOMB
GhOopMUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0YYarOITUXCS;

Croco0cTBYET (hOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B IKOJOTHYECKOE 0Opa3oBaHUE
O0yJarOIITIXCSl.

JlaHHbIE HampaBjieHUsS B OOYYEHMHM XHMHUH OO0ECIEeUHUBAIOTCS CIEIM(PUKOM
COJICpKaHMsl MpPEIMETa, KOTOPbIM SIBISETCS TMEAaroru4eckd  aJarnTHUPOBAHHBIM
OTPaXEHUEM OIPENEICHHOIO ATana pa3BUTUsA XUMUHU.156.2.7. YriyOn€HHbIA Kypc
XUMHHU OCHOBHOTO 00IIIero 00pa3oBaHUsl OPUEHTHUPOBAH HAa OCBOCHHE O0YYaIOIIMMUCS
CUCTEMbl TIEPBOHAYAIBHBIX TOHATUM XUMHUHM, OCHOB HEOPTraHUYECKOW XHMUH,
OCHOBOTIOJIATaAIOMINX MPEJICTABICHUN 00IIEeH XUMUU U OTACIbHBIX 3HAYUMBIX MOHSITUN
OPTraHUYECKON XUMMUH.

CtpykTypa cojepKaHHsl MpOrpaMMbl MO XUMUU C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOT0 Mojixo/a K e€ nzydeHuro. CoaepkaHue CKIIabIBACTCS U3 CUCTEMbI TOHSATUM
0 XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI IIOHATUH 0 XUMUYecKor peakmuu. Ooe
ATU CHUCTEMbI OPTaHM30BAHBI MO MPUHIUITY MOCJIEAOBATEIHLHOTO Pa3BUTHS 3HAHUM Ha
OCHOBE TEOPETUUECKUX MPEACTaBICHUN Pa3HOTO YPOBHSI:

aTOMHO-MOJIEKYJISIPHOM TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

nepuonueckoro 3akoHa /.M. MeHeneeBa kak OCHOBHOTO 3aKOHA XHMUU,

YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

MPEACTABICHUI 00 JICKTPOJIUTUUCCKOMN TUCCOIMAIINY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KHHETUKE U TEPMOJIUHAMHUKE.

B ocHOBy TeopeTHUeCKHUX 3HAHWUN MOJIOKEHBI AYMIUPUUYECKHU TTOTYyYECHHBIC (PaKTHI.
TeopeTndeckue 3HaHUS PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJIHOIO YPOBHS K JPYyroMy
1 00eCrIeYBaOT 00YYaOIINMCS BO3MOKHOCTh OOBSICHSITh U TPOTHO3UPOBATH CBOMCTRA,
CTPOCHHE M 00JIaCTH MPAKTUICCKOTO MPUMEHEHHUS U3y9aeMbIX BEIICCTB.

OcBoeHune cojepkaHus MPOTPaMMbl 10 XUMHH TPOUCXOIUT C HMCIOJIH30BAHUEM
3HAaHWM W3 paHee W3YYEHHBIX YYEOHBIX MPEIMETOB: OKPYKAIOUUH MHUpP, OHOJIOTHA,
bu3mnKa, MaTeMaTrka, reorpadus, TEXHOJIOTHSI, HCTOPUSI.

denepanpHas paboyas mporpaMMa OCHOBHOI'O OOIIEro oOpa3oBaHHS MO XHUMHUU
(yriryOn€éHHBIN YPOBEHB) OPUEHTUPOBAHA Ha COXpaHEHUE (PYHIaMEHTAIILHOTO XapaKTepa
oOpa3oBaHus, crienn(uKy yaeOHOTO MpeaMeTa U 00ecredeHue yCIenHoro o0ydeHus Ha
CJIEIYIONIEM YpOBHE 00pa3oBaHus. B mporpamMme mo XuMuu peann3yercsi pa3BuBaromias
W TpaKTHYecKash HaMpaBlIEHHOCTh OO0yueHus Xumuu, auddepeHiumanis oOydeHHs,
BKJIIOHArOIIas  MpOQUIBHYI0  TMOJATOTOBKY  OOy4YalOMIMXCA W MOCIEAYIOIIee
CaMOOIIpEICIICHHE B BRIOOpE HATIPaBICHHS 00y4eHUsI B MPOPUIBHBIX KIIaccax.

YrinyOonéHHoe — u3ydeHHWE ~ XMMHHM ~ CIOCOOCTBYET — peanu3aludd  3ajaad
npoecCHOHATLHON OpUEHTAIlMM M HAMpPaBIICHO Ha MPEJOCTABJICHHE BO3MOXKHOCTHU
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KOKIOMY O0OydYaromeMycsi MNpOsSBUTb CBOM HWHTEJUIEKTYaJbHbIE M TBOPYECKHUE
CIOCOOHOCTH TPHU M3yYEHUH Y4eOHOTo IMpeaMeTa, HeoOXOIUMBbIE AJIs MPOIOJLKEHUS
oOpa3oBaHUs U NATbHEHIIICH TPYAOBOU AEATEILHOCTH.

[Iporpamma 1no  xumuu  (yrJIyOJIEHHBIM  YpOBEHb)  MpeIHa3HAYCHAIJIS
UCIIONIb30BaHUSI B OOpa30BaTENbHBIX OpraHU3alUAX, PEATU3YIOMUX MPOrPaMMBbI
i pepeHnnpoBaHHOTO (YIIIyOJIEHHOTO, TPO(PIIIBHOTO0) U3YUCHUS OTICTBHBIX YUeOHBIX
IPEIMETOB Ha YPOBHE OCHOBHOT'O OOLIEr0 00pa30BaHMUs.

ObpazoBarenbHble (YHKIUKM XUMHH, HM3y4aeMOM Ha YIIIyOJIEHHOM YpPOBHE,
peanu3yloTcsi B mpoiecce (POpMHpPOBaHUS 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JacTd COBPEMEHHOTO €CTECTBO3HAHMSA, OOJACTH NPAKTUYECKON NeATeIbHOCTH
YeJIoBEeKa M OJJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYpBI. 3afada y4eOHOTro ImpeameTa
COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XMMHYECKUX 3HAHUN — BaKHEHIIMX (HaKTOB,
NOHATUH, 3aKOHOB MW TEOPETHUYECKUX TMOJIOKEHHH, JOCTYNHBIX 0000IIEeHU
MHPOBO33PEHYECKOTO XApaKTepa, sI3bIKa HAYKW, B MPHUOOIMIEHUH K HAYYHBIM METOJaM
MO3HAHUSA MPU U3YUYEHUU BEIECTB U XUMUYECKUX pPeakuui, (GOpPMUPOBAHUU U PA3BUTHHU
MO3HABATEJIbHBIX YMEHUWA U CIOCOOOB ACSITENBHOCTH U WX NPUMEHEHUH B y4eOHO-
MO3HABATEIbHON M Y4YEOHO-UCCIIENOBATENbCKOW JEATEIbHOCTH, OCBOCHHM IMPaBUII
0e30MmacHOro 00palieHus ¢ BEMIECTBAMU B TOBCETHEBHOM JKU3HU.

[lenn wm3ydyeHUs XMMHUU OTPA)KalOT HAMPABIEHHOCTh OOY4YEHHUS Ha pPa3BUTHE H
camMOpa3BUTHUE JINYHOCTH, POPMUPOBAHUE €€ UHTEIIIEKTA U O0IIEH KyIbTYpBbI.

N3ydyeHne XMMHUM HAaIIPaBJIEHO Ha JOCTH)KEHUE CIEIYIOINX Leneil: popMupoBaHUe

WHTEJUJIEKTYaJIbHO Pa3BUTOM JTUYHOCTH, TOTOBOU
K €aM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbBHOMY HPHUHITHIO PEIICHHH,
CHOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM >KU3HU;

(opMUpOBaHHE CHCTEMbl XMMHUYECKMX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-
HAyYHOM KapTUHBI MHPA, KAK OCHOBBI JIJI1 TOHUMAHUS XUMHUYECKON CTOPOHBI SIBJIEHUMN
OKPYAaIOIEro MUpa, OCBOCHHE A3bIKA HAYKU;

npuOOIIeHHE  OOydYaroIuXCs K  CaMOCTOSTEIBHOM  IMO3HABAaTCIBbHOM U
UCCIIEIOBATENbCKON JIEATEIbHOCTH, K HayYHbIM METOAAaM IO3HaHUS, (POpMHUpOBaHUE
MOTHBAILIMU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHHUIO XUMUU;

dbopmupoBanue o0me (QyHKIIMOHATBEHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHUCJIE YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA, UCTIOIB3YS
3HAHUS W ONBIT, MOJYYECHHBIC NMPU W3YYECHUH XUMHUH, NPUMEHATh UX MPU PEIICHUU
po0seM B TOBCEAHEBHOM KU3HU U TPYAOBOU JIEATEILHOCTH;

pa3BUTHE Y 00YUYaIOIIUXCS MHTEpEca K U3YUCHHUIO XUMHUH U chepaM JesITeIbHOCTH,
CBSI3aHHBIM C XUMHUEH, MOTUBAIINS K OCO3HAHHOMY BBEIOOPY COOTBETCTBYIOIIETO PO IS
Y HaIpaBJICHHOCTH JAJIbHEHIIIEro 00yUeHHUS;

OCO3HaHHE ICHHOCTH XUMUYECKUX 3HAHUH B )KM3HH YEJIOBEKA, MOBBIIICHUE YPOBHSI
DKOJIOTUYECKON KYJIbTYPbI, HENPUATHE ACHUCTBUN, NMPUHOCSIIIUMX BPEH OKpPYXKAroIIEh
Cpelie ¥ 30POBBIO JIFOJIEH;

npuoOpeTeHrne OOYYaIOMUMHUCS ONBbITa CAaMOTO3HAHUS, KIIIOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETCHIINM ), HEOOXOMMMBIX JIJISl PA3JIMYHBIX BHIOB JCSTEIHHOCTH.
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1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS MTPOTPAaMMbl OCHOBHOTO O0IIEro 00Opa30BaHUS
JIOCTUTalOTCSl B XOA€ OOy4YeHUSI XMMUU B E€JUHCTBE Y4YE€OHOM U BOCHUTATEIHLHOM
JEATEeIbHOCTH 00pa30BaTEIbHOM OpraHU3allMd B COOTBETCTBUM C TPaJUIMOHHBIMU
POCCUICKUMH  COUMOKYJBTYPHBIMH UM JTyXOBHO-HPABCTBEHHBIMHU  I[EHHOCTSIMH,
MPUHATHIMU B 00IIECTBE IPABMIIAMUA U HOPMaMHU MOBEJICHUS U CIIOCOOCTBYIOT ITpolieccaM
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMAIM3ALMU OO YHArOIINXCS.

JInaHOCTHBIE pe3ynbTaThl OTpaxaroT TOTOBHOCTD oOy4Jaronmxcs
PYKOBOJICTBOBAThCSI CUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMI M pacIIUpECHUE
OTBITA JICATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTUTAHMA:

IIPOSIBJIEHNE LIEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAYYHOMY
Y UCTOPUYECKOMY HACJIEINIO, IOHUMAaHUE 3HAYCHHUs] XUMUYECKOM HAYKU U TEXHOJIOTUU
B )KM3HU COBPEMEHHOI'0 OOIIECTBA, B PAa3BUTHUH 3KOHOMUKHN Poccuu v CBOEro peruoHa;

2) TPasKAAHCKOT0 BOCTIUTAHMSA:

IPECTABICHUE O COI[MAIbHBIX HOPMaX M MpPaBUIaX MEXJIMYHOCTHBIX OTHOIICHUMN
B KOJUICKTHBE, IPOSIBICHIE KOMMYHHUKATUBHOM KYJIBTYPhI B Pa3HOOOPa3HO COBMECTHOM
JCSITCTIbHOCTH;

CTpEMIIEHHE K B3aUMOIIOHMMAHHUIO M B3aHMOIIOMOIINM B IPOIECCE Y4eOHOW H
BHEYYCOHOM JCSITETbHOCTH;

TOTOBHOCTb OIICHUBATh CBOE MOBECHUE U MOCTYNKH CBOMX TOBAPHILEH C MO3UIIUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEACTBHI MOCTYIKOB;

3) opmMupoBaHHSA IEHHOCTH HAYYHOTO MO3HAHMS :

MHPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE M XHMHUYECKOM PEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTUS HAYKH W HEOOXOJIUMBIC IS
MMOHUMAaHHUS CYITHOCTH HAYYHON KapTUHBI MUPA;

OCO3HAHWE LIEHHOCTM HAy4YHOTO MO3HAHUSA Uil Pa3BUTHS KaXKIOTO 4YEIOBEKaH
MIPOU3BOUTENILHBIX CHJI OOIIIECTBA B IIEJIOM, POJIM U MECTa HAYKH «XUMUSD» B CUCTEME
HAay4YHBIX [PEJICTABICHUM O 3aKOHOMEPHOCTSAX PAa3BUTUS MPUPOJbI, B3aUMOCBS3AX
YeJI0BEKA C MPUPOJTHOM U TEXHOJIOTUYECKON CPENIOM;

MO3HaBaTelIbHAasi MOTUBAIIUS U WHTEPEC K 0OYYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTH
K CaMOpa3BUTHI0O W CamMoOOpa3oBaHUIO, K HCCIEIOBATEIBCKON NIESITEIbHOCTH,K
OCO3HAHHOMY BBIOOPY HAMPABIICHUS U YPOBHSI TaJIbHEUIIIETO O0YUICHUS;

4) BOCIMTAHHUSI KYJIbTYPbI 310POBbSI:
OCO3HAaHME LICHHOCTH XWU3HH, OTBETCTBEHHOI'O OTHOIIEHUSA K CBOEMY 3I0POBBIO,
yCTaHOBKA Ha 3/I0POBBI 00pa3 KW3HU, OCO3ZHAHUE MOCIEACTBUIN U HEMPUATUE BPEIHBIX
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NPUBBIUCK (YyIOTpEOJCHUS aJKOTOJs, HApPKOTUKOB, KYPEHHUsS), HEOOXOIUMOCTH
COOJIO/IEHNsT TPaBWJI OE30MACHOCTH TMPU OOpAIICHWH C XMUMHYECKUMHU BEIIECTBAMHU
B YUCOHBIX U KU3HCHHBIX CUTYaIIHSIX;

5) Tpya0BOro BOCIIMTAHHA:

dopMUpOBaHHWE IICHHOCTHOTO OTHOIICHHUS K TPYIOBOW JIEATEIBHOCTH KaK
CCTECTBEHHON MOTPEOHOCTH 4YeJOBEKAa M K MCCICIOBATCIbCKON JCITEIBHOCTH KaK
BBICOKO BOCTPEOOBAaHHON B COBPEMEHHOM OOIIECTBE;

pa3BUTHE WHTEpeca K MpodeccusM, CBSI3aHHBIM C XUMHEH, B TOM 4YHCIIC
K TIpodeccusM HaydHOH cepbl, 0CO3HAHHE BO3MOXKHOCTH CaMOpEaJIM3alldd B ITOH
chepe;

6) 3K0JIOrHYecKOro BOCIIMTAHUS:

OCO3HaHWE HEOOXOJMMOCTH OTHOIICHHS K IPHUPOAC KaK HMCTOYHHKY >KH3HHHA
3emMiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIICHUE  YPOBHSA  OKOJOTMYECKOH  KYJIBTYPBl: NPUOOPETCHHE  OIbITa
TUTAHUPOBAHMS TIOCTYITKOB M OIEHKHA MX BO3MOXHBIX TMOCIICACTBHU I OKpYKaroIIeh
Cpelbl; OCO3HAaHME TJIO0AILHOTO XapakTepa 3KOJOTHUYECKUX NpoOdJIeM M TyTeH ux
PEIICHHUS; CIIOCOOHOCTh MPUMEHSTHh 3HAHUS, MMOJTydacMble TIPH M3YUCHUH XUMUH, JUIS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYXKAIOIICH Cpenoi; akTUBHOE HENPUATHE JIEHCTBUMH,
NPUHOCSIINX BPEI OKPYXKAIOIIEH Cpele; OCO3HAHHWE CBOCH pOJIM KaK TpaKJaHWHA U
noTpeOUTENS B yCIOBUSX B3aWMOCBSI3H NMPUPOIHON, TEXHOJIOTHUYECKON ¥ CONMaIbHON
Cpel; TOTOBHOCTh K YyYacTHIO B IPAKTHYECCKOW JCSITCILHOCTH SKOJIOTHUSCKOMH
HaIpaBJICHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl 00YUYaIOIIMXCS, OCBOMBIIMX MPOrpaMMy MO XUMHH
OCHOBHOTO 00IIero o0pa3oBaHWs, BKJIIOYAIOT: YCBOCHUE MEXKIUCIUILUIMHAPHBIX
(MEXIpeIMETHBIX) MOHATUN, OTpaXaroUIMX MaTepHaIbHOE €IMHCTBO MHUpPa M IPOLECC
NO3HaHUA (BEIIECTBO, CBOMCTBO, SHEPIus, SBJIICHUE, HAYUHBIM (haKT, 3aKOHOMEPHOCTb,
TUIIOTE3a, 3aKOH, TeOpus, HaAOJIOJEeHUE, W3MEpPEHUE, HUCCIEIOBAaHUE, DKCIEPUMEHT U
JpYTUE); OBJAJEHUE YHUBEPCAJIbHBIMU YYEOHBIMU ACHCTBUSAMH (IIO3HABATEIbHBIMH,
KOMMYHHUKATUBHBIMHU, PETrYJISTUBHBIMU), Ba)KHBIMHU JUIsl MOBBIIEHUS 3()PEeKTUBHOCTU
OCBOEHHS COJEpKaHMUs YYEOHOro mnpeamera, (pOpMHUpPOBAaHUS KOMIIETEHIIMM, a Takxke
MPOEKTHO-UCCIEA0BATEIbCKON  JIEATETbHOCTH  OOy4YalIIuXcsi B Kypce XHUMMHH;
CHOCOOHOCTh UX MCTIOJIB30BaTh B yUeOHOM, TO3HABATENIbHOM U COLIMATILHOM MTPAKTHKE.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIC Y4eOHbIC ACHCTBUS
Bba3oBbie joruveckue 1eMCTBUS:

YMCHH HCIIOJBb30BATH NPUCMEBI JTJOTHYCCKOI'O MBIINIJICHWA IIPWU OCBOCHHNU 3HAHMUU:
PACKpLIBATb CMBICII XHMHYCCKHX MOHATUU (BBII[GJ'IS[TB HX CYHICCTBCHHLIC IIPU3HAKH,
YCTAaHABJINBATb B3aAUMOCBA3b C JIPYTUMHU HOHHTI/IHMI/I); AHaJIM3NpPOBAaTh, CPABHUBATD,



000011aTh, BEIOWPATh OCHOBAHUS JIJIsl KJIACCU(UKALIMKA ¥ CUCTEMATU3AIMH XUMUYECKUX
BEIIECTB U XUMHUYECKMX PpEaKLUH; YyCTaHABJIMBATh IPUYMHHO-CIEICTBEHHBIE CBS3U
MEXy OOBEKTaMM HW3Y4YEHMs; CTPOUTH JIOTMUECKHUE PACCYXKIEHUS (MHIyKTUBHBIE,
JNEAYKTUBHBIE, TI0 AaHAJOrWM); MpeajiaraTb KPUTEPUM U BBIABIATH  OOIIME
3aKOHOMEPHOCTH U IIPOTUBOPEUUS B U3y4aeMbIX IIPOLECCAX U ABJIICHUAX; JA€JIaTh BbIBO/IbI
U 3aKJIIOYEHUS; YMEHUS NMPUMEHATh B IpOLIECCE MO3HAHUS NOHATUSA (TMPEAMETHBIE U
METaIpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3YyEMbIE B XHMHH,
IpeoOpa3OBbIBATh MOJIEIbHBIE IPECTABICHUS — XUMUUECKUN 3HAK (CUMBOJ 3JIEMEHTA),
XuMH4Yeckas (GopMysa U ypaBHEHHE XUMHUYECKOW pEaklUd — MPH PEIIeHUH Y4eOHBIX
3a1a4; C Y4YE€TOM OTHX MOJEIBHBIX NPEACTABICHUNA XapaKTEPU30BaTh H3Yy4aeMbIe
XUMUYECKHUE BEIECTBA U XMMUYECKUE PEAKLIUH.

Ba3oBnle ucciaenoBarejabCKHe 1eCTBUA.

YMEHUS TMPUMEHATh METOAbl HAYYHOIO TIO3HAHUS BEIIECTB U  SABJICHHIHA
AMITUPUYECKOM M TECOPETHYECKOM YPOBHSAX B y4eOHOM MO3HABATEIHHON M IPOEKTHO-
HCCJICIOBATEIILCKOM AESITEIbHOCTH,

YMEHUS UCTOJIb30BaTh ITOCTABJIEHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS
U CaMOCTOSTEIBPHO CTaBUTh BOIPOCHI; aHAJIW3UPOBaTh (PaKThl, BBIABIATL W
dbopmynupoBaTh mpodiieMy, ONpEaesaTh 1eJIb U 3aJa4l, COOTBETCTBYIOIINUE PEIICHUIO
npoOJieMbl; TIpejylarath  OMNUCATEIbHYI0 WM  OOBSCHUTEIBHYI0 THUIOTE3y W
OCYIIECTBIIATH €€ IIPOBEPKY; YMEHUS IIPOBOIUTH U3MEPEHHUS HEOOXOIUMBIX ITapaMETPOB,
BBIYUCJICHUS, MOJECIUPOBaHUE, HAOMIOAEHUS W DKCIEPUMEHTHI (peajbHble U
MBICJICHHBIE), CaMOCTOSITEJILHO IIPOTHO3MPOBATH  PE3ynbTaThl, (OPMYJIUPOBATH
0000IIeHNS W BBIBOABI 110 pe3yJibTaTaM TPOBEJACHHOTO OMbITa, HCCISI0BAHUS,
COCTaBJISATh OTYET O MPOJIeTaHHON padoTe;

Pa6ora ¢ undopmanmueii:

YMEHUS OPUEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHMKAX HHPOpMaIMK (HAy4HO-
MOMYJISIpHAsT JTUTEpaTypa XUMHUYECKOTO COJCP’KaHUS, CIPABOYHBIC MOCOOUS, PECYpChI
WurepHera); aHanu3upoBaTh  MHGOPMAIMIO W KPUTUYECKH  OIICHUBATH €€
JIOCTOBEPHOCTh W HEMPOTUBOPEYHBOCTH, OTOUPATh U MHTEPIPETUPOBATH HHPOPMAITHIO,
3HAUYMMYIO JUUTS PeIIeHUs Y4eOHOW 3a/auu; YMEHUS NMPUMEHSTh Pa3IndHbIe METOMIBI U
dbopMyIHMpoBaTh 3ampochkl MPHU TMOUCKE M OTOOpe HMH(pOpMamuu, HEOOXOIUMON IS
BBITIOJIHCHHUS YYEOHBIX 3a/1ad; HCIIONIb30BaTh HH(POPMAIMOHHO KOMMYHUKATHBHBIC
TEXHOJIOTUM W PA3JUYHbIC TIOWCKOBBIE CHUCTEMBI; CaMOCTOSITEIbHO BBIOMPATH
onTUMalIbHYI0 (popMy mpenctaBieHuss uHopMauu (cxembl, rpaduku, ITAArpPaMMBbl,
TaONHIBI, PUCYHKH W Jpyrue (opMbl); YMEHHsI WCIOJIb30BaTh HAyYHBIA S3BIK B
KauecTBe  cpeAcTBa  paboOThl ¢ XUMHUYECKOW  MH(OpMaruen; mpuMeHsTh
MEXIPEIMETHBIC 3HAKM M CHUMBOJBI, (QOpMyIbl, a0OpeBHATYphl, HOMEHKIATYPY,
WCITOJIB30BaTh U MIPE0OPa30BBIBATh 3HAKOBO-CHMBOJIMYCCKHE CPEICTBA HATIISTHOCTH.



KoMMyHHKaTHMBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE eHCTBHS:

yMeHUs OOmeHuss (MUChbMEHHOW W YCTHOM KOMMYHUKAIMH): TPEACTABISTH
MOJIYYCHHBIC PE3YIbTaThl MO3HABATEIBHON JEATEILHOCTH B YCTHBIX M NMHCHMEHHBIX
TEKCTax; MyOJIMYHO BBICTYIATh C MIPE3CHTAIIUEH Pe3yIbTATOB BBHIITOJTHEHHS XUMUYECKOTO
HKCIIEpUMEHTa (KCCIEA0BATENIbCKON J1adOpaTOpHOM WM MPAKTHYECKOW paboThI,
y4eOHOro MpoeKTa); B Xoje Auanora W (Wiau) JUCKYCCHHM 3aJlaBaTh BOIIPOCHI 1O
oOCyX/aeMol TeMe M BbICKa3bIBaTh HACH, (HOPMYIUPOBATH CBOU MPEHAJIOKCHUS
OTHOCHTEJIHFHO BBITTOJTHCHHSI TIPS IJIOKEHHOH 3a/1a4H;

YMEHHUS Y4eOHOTO COTPYAHHMYECTBA (TPYIMIIOBasi KOMMYHHUKAIWS): YyYacTBOBATh
B TpYyNNoBbIX (QopMax pabOThl: IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pPabOThI,
OTIPEEISITh CBOIO POJIb, PACTIPEACISITh 3aa9d MEXKIy UYJICHAMHU TPYIIBI, BBIOIHATH
CBOIO YacTh pabOThI, KOOPJIUHUPOBATH CBOM JEHCTBUS C JCUCTBUSIMU JAPYTUX UYJICHOB
KOMaH/Ibl, ONPEACNIATh KPUTEPUH MO OIEHKE KAayeCTBa BHITIOJIHEHHOW pabOThI; peliaTh
BO3HHKAIOIIKE MPOOJIEMBI HA OCHOBE y4eTa OOIINX HHTEPECOB U COTIIACOBAHUS TTO3UITHH,
y4acTBOBATh B OOCYKJIEHUHU, 0OMEHE MHEHUSAMH, «MO3TOBOM ILITypMe» U APYTUX Popmax
B3aMOJIEUCTBHS.

PerynsitTuBHble YHUBEpPCAJIbHbIE Y4eOHbIC JCCTBUS:

OBJIaJICHUE YHUBEPCAJIBHBIMH YUEOHBIMU PErYISTUBHBIMU JEHCTBUSMHU BKIIIOUYACT
pa3BUTHE CAMOOPTraHU3aIM1, CAMOKOHTPOJIA, CAMOKOPPEKIMH, B TOM YHUCJIE:

YMEHUS pelarb Y4YeOHblE W HCCIENO0BATEIbCKHE 3a7auyd: CaMOCTOSITEIBHO
BBIOMpaTh Ccroco0 pelieHus y4eOHOW 3ajgauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
peleHusi, BbIOMpaTh Hanbojee MOAXOIALINM C yUeTOM CaMOCTOSITENIbHO BbIIEIEHHBIX
KPUTEPHUEB), TUITAHUPOBATH CBOIO padOTy MPU PEIICHUH YY€OHOM WU HCCIIE0BATEIbCKON
3aJ]auM; Ha OCHOBE MOJYYEHHBIX PE3YJIbTaTOB (POPMYIUPOBATH OOOOLICHUS U BBIBOJIBI,
MPOTHO3UPOBATh BO3MOXHOE pa3BUTUE MPOLECCOB; aHAIU3UPOBATH PE3YJbTATHI:
COOTHOCUTh CBOM JCHCTBUSA C IUJIJAHUPYEMBIMHU pE3yJIbTaTaMH, OCYLIECTBISATh
CaMOKOHTPOJIb JI€ATEIIbHOCTH; KOPPEKTHPOBAaTh CBOK JEATEIBHOCTh HAa OCHOBE
caMOaHaJIi3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIC pe3yabTaThl OCBOCHMSI MPOTPAMMBI MO XMMHUHU OCHOBHOTO OOIIETO
oOpa3oBaHus Ha YIJIyOJIEHHOM YPOBHE HMEIOT O0OIIee COAECPKATEIbHOE SAPOC
MPEIMETHBIMUA pe3yJibTaTaMd ©0a30BOTO YpPOBHsI, COTJIACOBAaHBI MEXAY COOOM, 4YTO
MO3BOJISIET PEaTM30BBIBATh YIIyOJEHHOE H3YUYCHHE KaK B paMKaX OTIEIbHBIX KIIACCOB,
TaKk U B paMKax peaju3allii WHINBUIYaJTbHBIX 00pa30BaTelbHBIX TPACKTOPUH, B TOM
YHUCJIe UCTIONB3Ys CETEBOE B3aUMO/ICHCTBIE opranu3aiuu. [1o 3aBepiieHun peaimns3anuu
pPOrpaMMbl  YIITYOJICHHOTO ypPOBHS OOydYaroIIMEeCs CMOTYT JIeTallbHee OCBOUTH
MaTepHa, OBJIaJeTh PACITUPEHHBIM KPYTOM IMOHATUN U METOOB, peliaTh 3aa4u Oosee
BBICOKOTO YPOBHS CJIO)KHOCTH.

[IpenMeTHbIE pe3ynbTaThl BKIIOYAOT: OCBOECHHE 00YUAIOIIMMUCS HAYyYHBIX 3HAHUH,
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YMEHHH U COCOO0B JNEHCTBUI, cieupUuecKux AJid NpeAMETHON o0JacTu «XUMUs»;
OCHOBBI Hay4YHOI'O MBILIUICHHMSI; BUBI IE€ATEIBHOCTH 110 MOJYyYEHHUIO HOBOT'O 3HAHHUS, €T0
MHTEpHPETALNN, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U PEATbHBIX
KU3HEHHBIX YCJIOBUAX; OOECIEUMBAIOT BO3MOXKHOCTH  YyCIEUIHOTO OOyuYeHHus Ha
CJIEYIOIEM YPOBHE 00pa30BaHMUsL.

K koHiy oOyueHnust B 8 kiacce npeiMeTHbIC Pe3ybTaThl HA YIITyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUIA:

PacKpbhIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX TMOHSATHM: aTOM, MOJIEKYIIA,
XUMUYECKUH 3JIEMEHT, METAJUI, HEMETAJI, aJUIOTPONUs, IPOCTOE BEUIECTBO, CIOKHOE
BEILIECTBO, CMECh (OAHOPOHAS U HEOJTHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAIaTOMHAs
Y MOJIEKYJIIpHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0JIs
XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM, OTHOCUTENbHAS TIOTHOCTD
razoB, OKCH/JI, KHCJIOTa, OCHOBaHUE, COJIb, aM(POTEPHBIN OKCUJI, aM(POTEPHBINA THAPOKCHUI,
XUMHUYECKasi Ppeakius, KiIacCUPUKalUs pPEeaKluid: peakiuu COCAUMHEHUS, peaKluu
pPa3JIOKEHUsI, PEAKIUM 3aMEIICHUS, PEeakiMu OOMEHa, 2K30- U JHAOTEPMHUYECKHUE
peakiuu; TerioBor 3peKT peakiuu; aIpo aToMa, JIEKTPOHHBIN CJION aTromMa, aTOMHast
opOuTaNb, paguyc aToMa, XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJSpHas KOBAJICHTHAs
CBSI3b, MOHHAsl CBS3b, WOH, KAaTHOH, AHHWOH, pPAacTBOpP, MaccoBas JOJISI BEIIECTBA
(mporieHTHAsT KOHIIGHTpAIMsi) B PacTBOpPE, MOJSpHAs KOHIIEHTpaIlusi BEIIECTBAa B
pacTBOpe;  BIEKTPOOTPUIIATEIBHOCTh,  CTENEHb  OKUCICHUS,  OKUCIHUTEIU U
BOCCTAHOBUTENM, OKUCICHUE M BOCCTAHOBIICHUE, OKUCIUTEIBHO- BOCCTAHOBUTEIILHBIE
peaKIMK, METOJI JIEKTPOHHOTO OaaHca;

WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUUYECKUX MOHATUMN U IPUMEHSTh 3TU
MOHSATHS IPU OMKMCAHUU BEIIECTB U UX MPEBPALICHUN;

HCTIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIsI COCTaBJICHHS (OpMys BEIIECTB
Y YPAaBHEHUN XUMUUYECKUX PEAKLINM;

OTIpEENATh BaJCHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTECTICHD
OKHCJICHUSI DJIEMEHTOB B OWHApHBIX COCIUHCHUSX, MPUHAIJIEIKHOCTh BEIIECTBK
OTPEJICTICHHOMY KJIACCY COEIUMHEHUW 1o QopMynaM, BHUIbI XHUMHYECKOW CBS3U
(KOBaJICHTHOM U MOHHOW) B HEOPTaHUYECKUX COCIMHECHUSX;

PACKpBIBATh CMBICJ 3aKOHOB COXPAaHEHUS MACChl BEIIECTB, IMTOCTOSHCTBA COCTAaBa,
ITepunonnueckoro 3akona /.M. MeHnneneeBa, aTOMHO-MOJIEKYJISIPHOW TE€OPUH, 3aKOHA
ABOTaJIpO U €ro CIEACTBHM, MPEICTABICHUN O HAYUYHBIX METOJAX MTO3HAHUS, B TOM YHCJIE
DKCIIEPUMEHTAIIBHBIX U TEOPETUYECKUX METOJIaX HCCIEAOBAaHUS BEIIECTB U WU3YYCHUS
XAMUYECKUX PEAKIIHI;

JEMOHCTPUPOBATH MIOHUMAHUE NIEPUOINUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIEMEHTOB OT HUX TNojoxkeHua B Ilepumoamyeckoil cucCTeMe: ONUCHIBATHL W
XapakTepu3oBaTh TabmuuHyro Qopmy I[leprogudeckoil cHCTEMBI XHUMHYECKHX
AJIEMEHTOB: pa3nyaTh MOHATHS «TJIaBHAs MoArpynmna (A-rpyrma)» U «moOodHas

noarpynmna (b-rpynma)», «Manble TEpHOb» U «OOJBIINE TEPHOJB», COOTHOCHUTH

0603Ha‘-I€HI/I$I, KOTOPBIC HUMCIOTCA B Ta6m/1ue ((HCpI/IOI[I/I‘-IeCKaH CHCTCMAa XHMMHNUYCCKHX
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anementoB /.M. MenneneeBa», ¢ 4MCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COoCTaB M 3apsj sApa, oOlee YHCIO 3JIEKTPOHOB
U pacrpeieieHue UX Mo SJIEKTPOHHBIM CIIOSIM);

OOBSICHSATH  CBSI3b  MOJIOKEHUs 3jeMeHTa B llepuoauueckoil  cucreme
C pacmpelesieHUeM DJIEKTPOHOB MO HHEPreTUYECKUM YPOBHSM, IOJYPOBHSIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX IMEPHUOIOB;

KJIacCU(PUIIMPOBATh  XMUMHYECKUE  DJEMEHTHI, HEOPTraHWYECKHE  BEIICCTBA,
XUMHUYECKUE peakiuu (M0 YKUCIy U COCTaBy YYACTBYIOIIMX B PEAKIHUH BEHIECTB,MO
TEIIOBOMY P EKTY);

XapaKTepHU30BaTh (OMUCHIBATh) (PU3NYECKHE W XUMHUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB: KHUCIOPOJa, BOJOPOJA, BOJBI, OOIIME XUMHUYECKHUE CBOICTBA
OKCHUJIOB, KACIIOT, OCHOBAaHHI U COJIEM, TEHETUYECKYIO CBA3b MEKy HUMH, MOJITBEPKIas
MIpUMEepaMU MOJICKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIONIUX XUMUUYECKUX PEAKIU;

OTHUCKIBATH POJIb KUCIOPO/Ia, BOJIOPO/Ia U BOJIBI B IPUPOIHBIX MPOIIECCaX, B )KUBBIX
OpraHu3Max, UX MPUMEHEHHUE B PA3IMYHBIX OTPACIAX MPOMBIIIJIEHHOCTH, BO3MOKHOE
MCIIOJIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSACHSTH U MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa M
CTPOCHHS, BO3MOXHOCTHM MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUM B pPa3IUYHBIX
YCIOBUSIX;

BBIYUCIISATH OTHOCHUTEIIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB,
MOJISIPHYEO MAacCy CMECH, MOJBHYIO JOJII0 XHMHYECKOIO 3JEMEHTA B COEAUHEHHH,
MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJEeMEHTa 10 (QopMyjie COCAMHEHUS, HaXOJUTh
npocreiinyo (GopMysly BEHIECTBAa MO MAaCCOBBIM HJIM MOJIBHBIM [IOJISIM DJIEMEHTOB,
MAacCOBYIO JIOJIF0 BEIIECTBA B pPAaCTBOPE, MOJISIPHYIO KOHILEHTPALUIO BEIIECTBA
B pacTBOpE, MPOBOJAUTH PACUETHI [0 YPABHEHUSIM XUMUUYECKON pEaKIInH;

MPUMEHSTh OCHOBHBIE OTEPALIMN MBICIIUTEIIBHON NESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, O0O0OIIEHHE, CHUCTEMATU3aIMI0, KIacCU(PUKAINIO, BBISIBICHUE MPUYUHHO-
CIEIACTBEHHBIX CBSI3€M — IJI1 M3YYCHUS CBOMCTB BEIIECTB M XUMHUYECKHX PEAKILIHH,
€CTECTBEHHO-HAYYHBIC METO/IbI IO3HAHMS — HAOIIOJCHUE, U3MEPEHUE, MOJICTUPOBAHHUE,
AKCIEPUMEHT (pPEaJIbHBIN Y MBICIICHHBIN ) — JJIs1 OCBOCHUSI YUYEOHOTO COJICpIKAHMUS;

pacKpbIBaTh CYIIHOCTh IPOLIECCOB OKHUCJIEHUS W BOCCTAHOBJICHUS, COCTABIATH
YpaBHEHUS  MPOCTBIX  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuii  (MEeToaoM
AIIEKTPOHHOTO OanaHca);

YCTaHABIMBATh CBSA3U MEXKIY peaIbHO HAOIIOAACMBIMH XUMUYCCKUMHU SBICHUSMHU
U TpOIECcCaMH, MPOUCXOJAIIMMH B MaKpO- M MUKPOMHUPE, OOBICHATH NPUUUHBI
MHOTO00Opa3usi BEIIECTB, COOTHOCUTh XHMHYECKHE 3HAHHUS CO 3HAHHMSIMHU JPYTUX
y4eOHBIX MPEMETOB;

coOmroiaTh TpaBuia 0e30macHoi paboThl B JabOpaTOpUU TMPHU HCIOJIb30BAaHUHU
XUMHUUYECKON TOCYJIbI U 000pYJIOBaHUSI, a TaKKe MpaBuia oOpalieHus ¢ BelleCTBaMU
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B COOTBETCTBUU C UHCTPYKLIMUSAMHU BHITIOTHEHUS TAOOPATOPHBIX OMBITOB M MPAKTUYECKUX
paboT MO MOJYYEHUIO U COOMPaHUIO0 ra3000pa3HbIX BEIIECTB (BOAOPOJIa U KHUCIOPO/a),
IIPUTOTOBJICHUIO PACTBOPOB C OINPEIEICHHOM MacCOBOM [JIOJEHM PaCTBOPEHHOIO
BEIIECTBA, PEIICHUIO SKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJAacChl
HEOPTaHUYECKUX COCTMHCHUNY;

J€MOHCTPHUPOBATh BJIAJICHIE OCHOBAMH XMMHYECKONW TPAMOTHOCTH, BKJIFOYAIOIIEH
yYMEHHsI 0€30TMacHOTO OOpallleHHsI C BEIISCTBAMH, HCIOJIB3YEMBIMH B TTOBCETHEBHOM
KU3HU, a TakKe 3HAHWUE TIPaBUJ TOBEJACHHUS B IENAX COEPEeKEHHUS 3I0POBBS |
OKPYKaIOIIEN CPEJIBL.

K xonity oOydenus B 9 kjacce npeaMeTHbIC pe3yabTaThl Ha yriyOJI€HHOM ypOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

PACKpBIBATH CMBICII OCHOBHBIX XUMUYECKUX MTOHATUN: XUMHUYECKUHN 3JIEMEHT, aTOM,
MOJIEKYJa, HWOH, KAaTHOH, AaHHWOH, JJEKTPOOTPULATEIBHOCTh, CTEIIEHb OKHCIICHHS,
XUMUYECKas peaklus, TerioBon 3(h(PeKT peakuu, MoJib, MOJIIPHBIN 00BEM, pacTBOD;

ANEKTPOJIMUTBI, HEDJIEKTPOJUTHI, DJJIEKTPOJUTHYECKAs JIUCCOLMALMUA, PEAKIUU
MOHHOTO OOMEHa, THUAPOIU3 COJIel, oOparuMble M HEOOpaTHUMbIE PpEaKIIHH,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIEC PEAKLIMHU, OKUCIIUTEND, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTAHOBJIEHUE, JJIEKTPOJIU3, aIOTPONus, aM(POTepHOCTb, XMMHYECKasi CBS3b
(koBaJieHTHasi, HWOHHAs, METAJUIMYECKas), MEXKMOJCKYJIApHbIE B3aUMOJICHCTBUS
(BomopomHasi  CBs3b, Cwibl  BaH-jep-Baanbca), KOMILIEKCHBIE  COEIUHEHMS,
KPUCTAJUIMYECKHE peleTKH (IPUMHUTHUBHAA KyOuyeckas, 0O0bEMHO-UEHTPUPOBAHHAS
KyOHnuecKkasi, rpaHelIeHTPUPOBaHHAsI KyOW4ecKas, FreKcaroHajabHas TII0THOYIIAaKOBaHHas),
KOpPpO3Usl METAJUIOB, CIUIABBL, CKOPOCTh XMMHUUYECKOM pPEAKLINH, KaTalau3, XUMUYECKOE
PABHOBECHE, DJIEMEHTbl XMMHUYECKOM TEPMOIMHAMHUKNA KAK OJHOM M3 TEOPETHUYECKUX
OCHOB XUMUU; TIpeaenbHOo nomyctumas konuentparus (IT1K);

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX IOHATUNA U PUMEHSTH 3TH
MTOHSTHUS MPU OMUCAHUU BEUIECTB U UX NIPEBPAILICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY [IJIi COCTaBJeHHUS (OpMYJ BEIIECTB H
YPAaBHEHUM XUMHUUYECKUX PEAKLINM;

ONpPENENATh BAJCHTHOCTh MW CTEIEHb OKUCIEHUS XHMHYECKUX DIIEMEHTOBB
COEIMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BELIECTB K ONIPEACIEHHOMYKJIIACCY
coeMHEHUH 10 QopMmyaaM, BHUIbI XUMHYECKOH CBSA3M (KOBaJICHTHOW, HWOHHOM,
METaJUIMYECKOW) B HEOPraHMYECKUX COEIMHEHMSIX, 3apsj] HOHA MO0 XHMHYECKOU
dbopmyre, xapakTep cpeibl B BOAHBIX PAaCTBOPAX HEOPraHUYECKUX COCAUHEHUM, THUI
KPUCTAUINYECKON PEIIETKH KOHKPETHOTO BEILECTBA;

packpeiBath cMbIch [lepuoanueckoro 3akona .M. MenaeneeBa u JeEMOHCTPUPOBATH
€ro NMOHMMAaHHWE: OMMCHIBATh U XapaKTepu3oBaTh TabmuuHyro dopmy [lepmonnueckoi
CUCTEMBbl XMMHUUYECKUX JJIEMEHTOB: pa3inyarTh NOHATUA «A-rpynna» u «b-rpymnmay,
«MaJlble IEPUOBI) U «OOJBIITHE TEPHUOJIBI»; OOBSICHATH CBSI3b IMOJOXKECHUS DJIEMEHTA
B Ilepuognueckoil cucTeME € pacHpelesCHUEM 3JJIEKTPOHOB I10 JHEPTETHYECKUM
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YPOBHSIM, TIOJIYPOBHSIM U OpOHMTAJIsIM aTOMOB TEPBBIX YETBHIPEX TIEPUOOB; BBIIACISAThH
oO011e 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB 3JIEMEHTOB M UX COCIMHEHU (KUCITIOTHO-
OCHOBHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB OKCHUIOB M THAPOKCHUIOB) B
npejenax MajblX HEPUOJIOB U IIaBHBIX MOATPYMIl C YUETOM CTPOEHHUS UX aTOMOB;

PacCKpBIBaTh CMBICI TEOPUH IEKTPOJIUTUUECKON JUCCOLMAIINU, 3aK0oHa ['ecca u ero
CJIEJICTBUMA, 3aKOHA JEHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS CKOPOCTH
XUMUYECKOM  peakIMy, HampaBiCHUS CMENICHUS  XHUMHYECKOTO  PaBHOBECHS
B 3aBUCUMOCTH OT Pa3jIN4HbIX (PaKTOPOB;

KJIacCU(PUITMPOBATh  XMUMHUYECKHUE  DJIEMEHTHI, HEOPTaHWYECKHE  BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy W COCTaBY Y4YaCTBYIOIIHUX B pPEAKIMU BEIIECTB,IO
TerIoBoMy 3 (PeKTy, Mo arperaTHOMY COCTOSTHUIO PEareHTOB, 110 U3MEHEHUIO CTeTeHEen
OKHUCJICHUS] XMMHUYECKHUX JIEMEHTOB, IO 00paTUMOCTH, 10 YYaCTHIO KaTallnu3aTopa);

XapaKTeprU30BaTh (OMUCHIBATH) OOIIME XUMUUYECKHUE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIACCOB HEOPraHWYECKUX COCAMHEHUM, TOATBEpkKAash 3TO OMNHCAaHWE MpUMEpaMU
MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUW COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

COCTaBJIATh YPAaBHEHHMS: JJIEKTPOJUTHUUYECKON NHCCOLMAIMU KHUCIIOT, IIEJIOYEH U
COJICH; TIOJIHBIE M COKpalICHHBIE ypaBHEHUS PEAKIUMHA HOHHOTO OOMEHa; peakIlui,
MOATBEPKAAIONMIUX  CYIIECTBOBAHME TI'E€HETHUUECKON CBS3M MEXIY BEIIECTBAMHU
pPa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCThH IMPOLECCOB THAPOJIN3A COJIEW MOCPEICTBOM COCTABIICHHS
KPAaTKUX HOHHBIX U MOJIEKYJISIPHBIX YPaBHEHUH PEaKIUM, CYHNIHOCTbh OKHUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN TOCPECTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHca ATUX
peaKLHnii;

MPEACKA3bIBATh XapaKTep CPEIbl B BOJIHBIX PACTBOPAX COJIEH;

XapaKTepu30BaTh (OMHUCHIBATh) (PU3MYECKUE W XUMHYECKHUE CBOWCTBA MPOCTHIX
BEIECTB (KUCIOPOJI, 030H, rpaduT, anmas, KpeMHHi, 60op, azot, hocdop, cepa, xiop,
HaTpUi, KaJdui, MarHui, KajJbllUid, aJIFOMUHHM, >KEJIe30, Melb, LHUHK, cepedpo) H
00pa30BaHHBIX UMHU CJIOKHBIX BEIIECTB, B TOM YHUCJIE UX BOJAHBIX PACTBOPOB (aMMHaK,
XJIOPOBOZOPO, cepoBomopoa, okcuabl yriuepoaa (II, IV), kpemuus (IV), azora(l,
I, III, IV, V) u dochopa (III, V), cepur (IV, VI), cepuucras, cepHas, azoTHasl,
dbocdopHas, yroipHas, KpeMHUEBasI KUCIOTHI, OKCUBI U TUIpoKcu bl MeTauioB |A—I1A-
rpymi, amomuaus, meau (1), nuaka, sxenesa (11 u 11));

MOSICHSITh COCTaB, OTACJIBHBIC CIIOCOOBI TTOJIYYEHHUS U CBOMCTBA CIIOKHBIX BEIIECTB
(KuCIOpoICOoAepIKAIUE KUCIOTHI XJIOpa, a30TUCTasi, OOpHas, YKCYCHAsi KHCIOThI U UX
couiu, ranorenuabl kpemuus (IV) u dpocdopa (I u V), okcua u runpoxcug xpoma (I11),
MepMaHraHat Kajus;

OTHUCBHIBATh POJIb BAKHEHIIIUX M3y4Ya€MbIX BEIIECTB B MPHUPOJIHBIX MPOIECCaX,
BIIMSIHUE HA >KUBBIC OPraHU3Mbl, TPUMEHEHHE B PA3JIUYHBIX OTPACIAX SKOHOMUKH,
WCIIOJIb30BaHUE VISl CO3/IaHUSI COBPEMEHHBIX MaTEPUAIOB U TEXHOJIOTHIA;

IPOBOJIUTh PEaKIHUH, TOATBEPKIAOININEG KAYSCTBEHHBIM COCTaB pPa3IMYHBIX
BEIIIECTB, PACIO3HABATh OIMBITHBIM MyTEM COJIEpIKAIIMeCs B BOJHBIX pacTBOpPaX HMOHBI:
xjopua-, OpomMua-, woaun-, cyiabdar-, docdar-, xapboHar-, cUIUKAT-, CYIb(UT-,
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Cynb(dua-, HUTPAT- U HUTPUT-UOHBI, TUAPOKCHU]I-MOHBI, KATHOHBI AMMOHWS, MarHUf,
KaJIbIUs, ATFOMHUHUS, Jkele3a (2+) u xkenesa (3+), menu (2+), nuHKa,

OOBSACHATH M TPOrHO3UPOBATH CBOMCTBA Ba)XHEHUIIMX H3YyYaE€MbIX BEIIECTB
B 3aBUCHMOCTHU OT UX COCTaBa U CTPOCHHUSI, IPUMEHEHHE BEUIECTB B 3aBUCUMOCTH OT UX
CBOMCTB, BOBMOKHOCTh MMPOTEKAHMSI XUMUYECKHUX MPEBPAIICHUIN B Pa3IUYHBIX YCIOBUSIX
HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XUMUYECKON KHHETHKU U TEPMOINHAMUKHY;

BBIYMCIIATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO M MOJIIPHYO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOr0 3JIeMEHTa Mo (opMysie COCAMHEHMS, MAaCCOBYIO JIOJIIO BEIECTBa
B pPACTBOpE, MOJIBHYIO JOJI0 XHUMHUYECKOTO 3JIEMEHTa B COEIWHEHHH, MOJISIPHYIO
KOHIICHTPAIMIO BEIIECTBA B PAcTBOpPE, HAXOAUTH MPOCTEHIIyI0 (opmyidy BelecTBa
10 MacCOBBIM WJIM MOJIBHBIM JOJSIM 3JIEMEHTOB, MPOBOJUTH PAacyeThl IO YPAaBHEHHSIM
XUMHYECKUX PEAKLHI C yUETOM HEJIOCTATKa OAHOI0 U3 PEareHTOB, MPAKTHYECKOTO BBIXO/1A
MPOAYKTA, 3HAYEHUS TEIIOBOr0 3PPeKTa peakinu, ONPEIEIsATh COCTaB CMECEH;

coOmro1aTh MpaBuja 0e30macHO padoThl B JAOOPATOPUM TMPU HKCIOIB30BAHUU
XUMHUYECKON TOCYAbl U 000PYIOBaHUsA, a TaKKe NpaBuiia OOpalleHusi ¢ BEUIECTBaMU
B COOTBETCTBUU C MHCTPYKIMSAMU BBITIOJHEHUS Ja0OPATOPHBIX OMBITOB U MPAKTUYECKUX
paboT MO MOJIYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHAKa U YTIEKUCIIOTO
raza) M pELIEHUI0 OHKCIEPUMEHTANBHBIX 3aJad IO TeMaM Kypca, NpeICTaBIsTh
pe3yabTaThl 3KCIIEpUMEHTa B (pOopMe BBIBOJOB, MOKA3aTENIbCTB, rpadUKoB, TAOIUIl U
BBISIBJISATH SMIIUPUYECKHE 3aKOHOMEPHOCTH;

MIPUMEHSATHh OCHOBHBIE OIEPAMU MBICIUTEIBHON I€ITEIbHOCTH (aHAJIU3 U CUHTE3,
CpaBHEHHUE, OOOOIIEHHE, CUCTEMATU3ALMI0, BBISBICHUE NPUUYUHHO-CIIEICTBEHHBIX
CBsI3€l) IPU U3yYEHUHU CBOMCTB BEIIECTB U XUMHUYECKHUX PEAKIUH, BIIaJIETh €CTECTBEHHO-
HAayYHBIMU METOJIaMM TO3HaHMS (HAOIIOJIEHHE, U3MEPEHHUE, MOCIUPOBaHUE,
HKCIIEPUMEHT (pEasbHbII U MBICJICHHBIN);

MIPUMEHSTH MpaBuja 0€30MacHOro OOpalleHuss C BEIIECTBAMHU, HCHOJIb3YEMbIMUB
NMOBCEJHEBHON JKW3HM, IMpaBUjia TMOBEIEHUS B MLEIAX COEpeXeHUs 370pPOBbSIU
OKPY>KaroIIeil MPUPOJAHON Cpeibl, MOHUMATh BpeJ (OMacHOCTh) BO3JEHCTBUS HA JKUBBIC
OpraHu3Mbl ONPEJETICHHBIX BEILECTB, MOSACHITh HA MPUMEPAX CIOCOOBI YMEHBLICHUS
Y NIPEAO0TBPALIEHUS UX BPETHOTO BO3/IEHCTBHSI, 3HAUEHUE )KUPOB, OCIIKOB, YIJIEBOJIOB JJIsI
OpraHu3Ma YeJIOBeKa;

UCIIOJIb30BaTh TMOJIyYEHHbIE TMpeAcTaBieHUs O cdepax mnpodeccuoHaIbHOMI
NeSATEIbHOCTH, CBSI3aHHBIX C HAYKOM M COBPEMEHHBIMU TEXHOJIOTHSIMU, KaK OCHOBYUIS
npo(heCCUOHAILHOM OPUEHTAllMU U JJIsi OCO3HAHHOTO BBIOOpAa XMMHUM KaK MPOQPUIBHOTO
npeaMeTa Ipu MpoI0HKEHUN 00yUeHHs Ha YPOBHE CpeIHEero 00IIero 00pa3oBaHus;

y4yacTBOBaTh BO BHEYPOUHOM MPOEKTHO-UCCIIENOBATEIbCKON  JEATEIbHOCTH
XUMUYECKOH W  XUMHUKO-IKOJIOTMYECKOM  HAmpaBlICHHOCTH, MPUOOPECTH  OMBIT
MPOBEICHUS YUYEOHBIX HCCIEAOBAaHUN B YCJIOBHUSX 0Opa3oBaTEIbHBIX OpraHU3alui, a
TaK)Ke OpraHu3aluil (LIeHTPOB) AOMOJIHUTEILHOTO 00Pa30BaHUS IETEH.
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2. COAEP)KAHUE OBYYEHUA
8 KUIIACC

IlepBoHaYajibHbIE XUMUYECKHE TOHATHUSA

Xumusg — BaxkHas 00JIACTh €CTECTBO3HAHUSI U MPAKTUUYECKON JEATEIIbHOCTH
yenoBeka. [Ipeagmer xumun. Ponb xumum B Ku3HM yenoBeka. Kparkue cBeneHus oo
VMCTOPUU BOZHUKHOBEHUS U PA3BUTHS XUMUU. XUMUS B CHCTEME HayK. Tela nBeecTna.
Ou3nyecKkne M XUMHUYECKHE CBOMCTBA BEIIECTB. ATpPEraTHbIC COCTOSIHUS BEILECTB.
[IoHsiTME O  TEOPETHYECKUX M ODMIIMPUYECKUX  METOAAX  IO3HAHUS B
€CTECTBEHHBIX HayKax. [IpencraBieHus o Hay4YHOM MMO3HAHUU HA SMIIUPUYECKOMYPOBHE:
HaOIIOICHNE, U3MEPEHNE, SKCIIEPUMEHT, MOJICTTUPOBaHue, BerarciieHue. [IpencraBnenus
0 HAyYHOM ITO3HAHUH HA TEOPETUIECKOM YPOBHE: Hay4HbIE (PaKThI, MpobaeMa, TUIIoTe3a,
TEOPUs, 3aKOH.

S3bIk XuMuHU. VICTOYHUKH XUMHYECKON HH(pOpMaIiu.

[Tonsatne o Meromax pabOTHl ¢ XUMHYECKUMH BemiecTBaMu. OOopyaoBaHUE
IIKOJIbHOM XUMUYecKol tabopaTopuu. [IpaBuia 6e30macHOro 00paiieHus ¢ BelecTBaMu
1 J1abopaTOpHBIM 000PYIOBaHUEM.

YucTtele BemecTBa U cMecu. [Ipupoanbie cMecu: BO3AyX, IPUPOAHBIN ra3, HE(Th,
IPUPOAHBIE BOJBI, TOPHbIE TOPOABI W MHHEpaibl. [IOHATHE O TOMOIEHHBIX U
reTeporeHHbIx cMecsx. CrnocoOnl pasneneHus: cMeceid. O4MCTKa BEIECTB.

BemectBa n xummyeckue peakiiuu. ATOMBI M1 MOJIEKYJIbl. XUMHAYECKHUE SJIEMEHTHI.
CHUMBOJIBI XMMHUYECKHX 3JIEMEHTOB. [IpocThie W cllOXHBIE BemiecTBa. MeTamibl U
HEMETaJUIbl. BelecTBa MONEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.

Xumuyeckas ¢opmyna. BajaeHTHOCTb aTOMOB XMMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemiecTB. OmnpeneneHrne BAJICHTHOCTH 3JIEMEHTOB 10 (hopmynam
OMHAPHBIX COCTMHEHUN U cocTaBlieHre (hOpMYyJ1 OMHAPHBIX COCTMHEHUI IO BAJICHTHOCTH
aneMeHTOB. OTHOCUTENIbHAs aTOMHasi macca. OTHOCHUTENbHAs MOJIEKYJIsIpHas Macca.
MaccoBas 1079 XMMHYECKOTO 3JIEMEHTa B coeauHeHuH. HaxoxkaeHue mpocreumiein
(dhopMyJIbl BEIIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB.

KonnuectBo BeniectBa. Monbs. MonsipHas macca. B3auMocBsa3b KOJIM4YECTBA, MAaCChI
W 4YHUCJa CTPYKTYPHBIX €IWHMI] BemiecTBa. PacueTsl mo QopmylnaM XUMHYECKHX
coeaquHeHui. MoJisipHasi Macca CMeCH BelllecTB. MoibHas A0JIsI XUMHUYECKOTO JIEMEHTA
B coenuHennd. Haxoxnenuwe mpocreimeil (popMylibl BeleCTBa MO MOJIBHBIM JIOJISIM
DJIEMEHTOB.

OU3NYECKUE U XUMUUYECKHE SIBJICHUA. XUMHUYECKash PEaAKUHUs U €€ MNPU3HAKHU.
VYCioBUsA NPOTEKaHUS XUMHUYECKMX PEaKIUid. 3aKOH COXPAaHEHHMs MacChl BELIECTB.
AToMHO-MoOJNeKysipHas Teopusd. KuszHb u JgedrenbHocTh M.B. JlomoHocoOBa.
XUMUYECKHE ypaBHEHUs. THUIBI XUMHUYECKUX peakiuil (COeauMHEHUs, Pa3JI0KCHHUS,
3aMeleHus, o0OMeHa). PacdeTsl mo XUMHUYECKUM ypaBHEHUSIM.

SKcnepumeHmanbHoe UsyvyeHue seu,ecms U AesneHul:

3HAKOMCTBO C XMMHYECKOW TOCYJIOM, C MpaBWjiaMud pabOThl B JIaOOpAaTOPHH H
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npueMaMu oOpamieHus ¢ J1abopaTOpHBIM O0OpynoBaHHEM. V3yueHue W omucaHue
¢u3nyecKuX CBOWCTB 00pa3liOB HEOPTraHHMUECKUX BEIIECTB — METAIOB M HEMETAJUIOB.
Habmonenue Qusmueckux (MIaBieHHE BOCKA, TasHUE JIbJa, pacTHpPaHUE caxapas
CTYIIKE, KUIIEHUE U KOHIEHCALMs BOJbI) U XMMHUYECKHUX (TOPEHUE CBEUYH, POKAIUBAHUE
MEJIHOM MPOBOJIOKH, B3aUMOJICHCTBUE COJIbl UM M€JIa C COJITHOW KUCTIOTOW) SIBJICHUM.
O3HakomIIeHHE C 00pa3IlaMu BelecTB KoaudecTBoM | Mok, Habmonenne u onucanue
IPU3HAKOB MPOTEKAaHUsI XMMHYECKUX peakuuid (pas3iokeHue caxapa, B3auMOEHCTBUE
CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, MOJydYeHUE U paszioxkenue rujgpokcuaa meau (1)
IIpU HArpeBaHUU, B3auMOJEHCTBHE kene3a ¢ pactBopoM conu meau (II). M3ydenue
croco00B pa3ziesieHusi cMeceil (C MOMOIIBI0 MarHuTa, (pUIbBTpOBaHWE, BHIMAPUBAHUE,
TUCTHUISIIMS, XpoMaTorpadusi), MpoBeCHNE OUUCTKH MOBapeHHOU conu. Habmonenune
Y OMKMCAHME OIBITOB, HIUTIOCTPUPYIOLIUX 3aKOH COXPAHEHUSI MACCHI.

Baxxnelimne npeacTaBuTe/IM HEOPraHUYECKHUX BELIEeCTB

[Ipencrasnenus o razax. Bo3myx — cmech razon. CoctaB Bo3ayxa. 3akoH ABOrajipo.
Monspasiii  00béM  Ta30B. OTHOCUTENbHAs IUIOTHOCTH Tra3oB. OmnpeneneHue
OTHOCUTEIBHOM MOJIEKYJIIPHOM Macchl Tra3000pa3HOro BelIecTBa IO H3BECTHOMN
OTHOCHUTEHHOU MIIOTHOCTU. OOBbEMHBIE OTHOIICHUSI TA30B MPU XUMUYECKUX PEAKIIUIX.

Kucnopon — aneMeHT u npoctoe BemiecTBo. HaxoxaeHue Kuciopoja B MpUpPO/IE,
dbu3nyeckre M XMMUYECKHE CBOMCTBa (peakiuu ropeHuss u okucienus). [Ipoueccs
OKHUCJEeHHS B KUBOM npupoae. Okcuasl. [Ipumenenue kuciopoga. CriocoObl NOTy4YEeHUS
KHCJIOpOJa B TJaOOpaTOpUH U NMpOMBIIUIeHHOCTH. [loHsTHE 0 KaTanu3aTope. KpyroBopor
KHCIIOpoJia B ipupoie. O30H — ajutoTponHas Moaudukaius kucaopoaa. O30HOBBIN CII0M,
€ro 3HaY€HUe JJI )KUBBIX OPraHU3MOB. Pa3pyllieHre 030HOBOTO CHOS.

TernoBoit 3 (PeKT XMMUUECKON peakIuu, TEPMOXUMUYECKUE YPABHEHUS, IK30- U
SHAOTEpMUYECKHE peakiuu. TorauBo. Vcmosib3oBaHHWE yIJisE W METaHa B KayeCTBE
TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapHukoBoM 3¢ dexre.

Bonopoa — anemeHT M mpoctoe BemecTBo. HaxokaeHue Bojopoia B MPUPOJE,
dbu3nyecKkre 1 XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOObI moiydeHus. [loHsatueo
KHCIIOTax U coliax. Mcrnonb3oBaHre BOAOPOIa B KAUECTBE TOILIIMBA.

Bona. ®usuueckue cBoicTBa BOAbl. Boma kak pactBoputenb. PacTBOpBL
HacplleHHbIe U HeHACHIIIEHHBIE PAcTBOPHI. PacTBOpUMOCTH BeliecTB B Bojie. DaKTOPHI,
BIIMSIOIIME HA PACTBOPUMOCTH TBEP/IbIX U Ta3000pa3HbIX BeliecTB. CriocoObl BRIPAKEHUS
KOHLIEHTpAalMd pPacTBOPOB: MaccoBasi JOJsi PACTBOPEHHOT'O BELIECTBA, MOJIApHAs
KOHIIEHTpalusi. Poiab pacTBOPOB B IPUPOJIE U B )KU3HU YETIOBEKA.

XuMHu4ecKre cBocTBa BoAbL [loHsATHE 00 ocHOBaHMX. [loHSATHE 00 MHIUKATOpAX.
KpyroBopotr Boasl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa UM OUYMCTKA
MPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemunennit. Oxcunbl.  Knaccuduxarus
OKCHJIOB: COJIC00pasytoIue (OCHOBHBIC, KUCIOTHBIE, aM(POTepHBIC) U HECOIe00pa3yoIye.
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MexayHapoiHass HOMEHKIATypa OKCHUJIOB. TpuBHalbHbIE Ha3BaHUS OKCHJIOB.
Du3NYEeCKUE U XapaKTEPHbIE XUMUYECKHUE CBOMCTBA OKCUIOB (B3aUMO/ICHCTBUE C BOAOM,
C KMCJIOTaMH U OCHOBaHUSIMU, C IPYTUMH OKcuaamHu). [lomydyeHne okcuaos.

[loHdATHE O THUOPOKCHUIIAX — OCHOBAHUAX M KHUCJIOPOACOAEPIKAIIUX KHUCIOTaX.
Kucnotel. Knaccudukanus xucinor. MexayHapoiHas HOMEHKIIATypa U TPUBHAJIbHbBIE
Ha3BaHUsS KUCIOT. PU3MUECKHME UM XUMHYECKHE CBOMCTBA KHUCJIOT (B3aUMOJCHCTBUEC
MeTaJIaMH, C OKCUJIJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU ). Psi1 akTUBHOCTU METAILIIOB
H.H. bekerona. Ilonyuenune kucinotT. KucinoTel B mpupoje, NpUMEHECHHE BaKHEUIIIMX
KHCJIOT.

OcnoBanus. Knaccudukaiuss OCHOBaHUI: 1IE€I0YH U HEPACTBOPUMBIE OCHOBAHHUSL.
MexayHapo/iHass HOMEHKJIAaTypa OCHOBaHMU. TpuBUanbHbIE Ha3BaHWS OCHOBAHHUIA.
[lemoun, mx cBOMCTBa (B3aMMOJIEUCTBHE C KUCIOTHBIMA OKCHUJAMH, KUCIOTaMU U
COJIIMM) M CHOcoObl modydyeHus. HepacTBopumble OCHOBaHHS, WX CBOMCTBA
(B3auMoielcTBHE
C KHUCJOTaMH) U crHocoObl monydeHus. AmdortepHoctb. [loHsitue 00 amboTepHbIX
TUIPOKCUIAX (Ha MpUMEpe TUIPOKCUIOB IMHKA U aJIIOMUHUS): XUMUUYECKHUE CBOMCTBA
(B3aMMOJENCTBUE C KACIOTAMM U IIEJI0YaMHU) U TOJIyYECHHE.

Conu (cpenHue, KUCIble, OCHOBHbBIC, JBOIHBIC). MexayHapoHas HOMEHKJIaTypa
cosiel. TpuBuanbHble Ha3BaHUs cojieid. Dusznueckue M XapakTEpHbIE XUMUUYECKHUE
CBOMCTBA Ha pUMepe cpenHux coner. [lomydenue coen.

['eneTrueckas CBsA3b MEXIY KIIACCAMH HEOPTAHUYECKUX COETMHEHUIA.

JKcnepumeHmasbHoe usydyeHue sew,ecms u AeneHul:

KonnuecTtBeHHOE ompeneneHne cojaepkanus Kuciopoaa B Bosayxe. llomyuenue,
coOupaHue, pacro3HaBaHUE W H3YyYEHHE CBOMCTB Kuciopona. HaOmonenue
B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM MU YCJIOBUM BO3HUKHOBEHUS W MPEKPALICHUSA
ropenusi. O3HaKOMJIEHHE C 00pa3laMu OKCHJIOB U onucaHue ux cBoMcTB. [lomyuenue,
coOupaHue, pacro3HaBaHUE U U3y4eHUE CBOMCTB BOJI0poJia (TopeHue). Bzaumoelicteue
Bojopozaa ¢ okcugoMm meau (I1). McciaemoBanue ocoOCHHOCTEH pacTBOPEHUS BEILECTB
C Pa3JIMYHOM pacTBOPUMOCTBIO. [IpUroToBienrne pacTBOPOB ¢ ONPEAEIEHHOW MACCOBOM
JIOJIEd PAacTBOPEHHOrO BellecTBa. [IpUroroBiieHWE pacTBOPOB C  ONPENEICHHOU
MOJISIPHOM ~ KOHLIEHTpAIMEW pACTBOPEHHOrO  BEIIECTBA.  B3anMMOIeMCTBHE BObI
C MeTaJlaMu (HaTpueM U Kaibuuem). OmnpenesieHue pacTBOPOB KUCIOT M LIEIOUYEH C
MOMOIIbI0  MHAWKATOpoB. MccnenoBanwe 0Opas3IioB  HEOPraHUYECKUX — BEIICCTB
pa3nn4HbIX KiaccoB. Mzydenue B3aumoeiicteust okcuaa meau (1) ¢ pactBopomcepHoii
KHUCJIOTBI, KUCIIOT C METAJUIAMU, peakui HenTpasm3anuu. 1lonydyenne HepacTBOPUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METaJlIa JPYTUM M3 pacTBopa coiu. BzaumonencTBue
TUIPOKCHAA IIMHKA C PAcTBOpaMU KHUCJIOT U HIeio4deil. Pemenne skcnepuMeHTalbHbIX
3aa4 1o TemMe «OCHOBHBIE KJIACChl HEOPTAaHWYECKUX COECAMHEHMI». llepuoanueckuil
3akoH U llepuonnueckas cucrema xumuuyeckux dnemeHToB [[.U. Menaeneesa.
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Crpoennie aTOMOB. XUMHYECKAs! CBSA3b. OKUCIUTENBHO- BOCCTAHOBUTENBHBIE PEAKLIUN

[lepBbie MOMBITKUA KJIACCU(UKALNKA XUMHUECKHUX AIeMeHTOB. [loHsATHe o rpymmax
(cemelicTBax) CXOJOHBIX DJIEMEHTOB: IIEJIOYHBIX U IIEJIOYHO3EMENBHBIX MeTaax,
rajoreHax, HHEpPTHbIX (OJaropoAHbIX) Tra3ax. OJIEMEHTBl, KOTOpblE O0O0pa3yroT
am(oTepHbIe OKCUABI U TUIPOKCUJIBI.

Ilepnonnueckuii 3axkoH. OtkpbiThe Ilepmonnueckoro 3akonHa. Ilepuommueckas
cucremMa xumuueckux oanemeHtoB .M. MenneneeBa. KoporkonepuonHas w
JuMHHOTIeproaHas hopMbl Tabnuiel «Ileproanueckas cucteMa XUMHUECKUX 3JIEMEHTOB
J.N. MenneneeBay. [lepuoasl u rpymmsl (A- u b-rpyrrsl).

Crpoenne aromoB. CoctaB aTtomHbIX saep. M3oromsl. PaamoakTHBHOCTS.
DNEeKTPOHBL. DJIEKTPOHHAs OpOUTaIb. DHEPIETUYECKUE YPOBHU M ITOJYPOBHU aToMa: S-
, p-, d-opOutanm. DeKTpOHHBIE KOHPUTYPALIUHU U SIEKTPOHHO-Tpaduueckre hopMyIbl
aToMOB. DU3MYECKHI CMBICT MOPSAKOBOTO HOMEpa, HOMEpa NEepHoJa M TPYIIIbI
aneMeHTa. CTpoeHHe JJEKTPOHHBIX 000JI04eK aTroMoB MepBbiX 20 XMMHUYECKHUX
anemeHToB llepnonnueckont cucremel J1.1. MenneneeBa: pacupeaeneHue 3JEKTPOHOB 110
HPHEPreTUYECKUM YpPOBHSM, MOAYPOBHSAM U opOuTansaM. OPU3NYECKUH CMBICIT
[Iepnonueckoro 3akoHa.

3aKOHOMEPHOCTH M3MEHEHMsSI pajadyca aTOMOB XHWMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IIO Ipynnam U nepuonam. M3MeHeHue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEIMHEHMM XWMHUYECKHX JJIEMEHTOB B MEPUOAAX M
rpynnax.  XapakTepuCTMKA  XHMHYECKOIO JJIEMEHTa MO €ro  IOJIOKEHHUIO
B [lepuoanueckon cucreme /.M. Menneneesa.

3nauenue llepuogmueckoro 3akoHa u llepmoanyeckod CHCTEMBI XMMHUYECKHUX
DJIEMEHTOB Uil pa3BUTUSA Hayku u npaktukd. .M. Mennenees — ydeHslid
U TPaXKIaHUH.

DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBsA3b. Buuabl
XUMHUYECKON CBSI3M: KOBAJIEHTHAs IOJIAPHAs CBsI3b, KOBAJCHTHAs HEIMOJSpHAs CBS3b,
MOHHAs CBsI3b. MexaHnu3Mbl 00pa30BaHusl KOBAJCHTHOW M MOHHOU CBSI3U. DJIEKTPOHHBIE
U CTPYKTYpHbIE (pOpMyJibl BemiecTB. KaTHOHBI 1 aHUOHBI.

Kpucrannmueckue u amopdHbie BemiecTBa. THUIBI KPUCTAIIMYECKUX PEIIETOK:
WOHHAsi, aTOMHAsl, MOJIEKYJISIPHASI U UX XapAaKTEPUCTUKH.

Crenenb okucienus. OnpeaeneHre CTENEeHEeW OKHUCIECHHS aTOMOB B OMHApHBIX
coeMHEHUAX. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. [Iponeccel okuciaeHus u
BOCCTaHOBJIEHUs. OKUCIUTENU U BocCTaHOBUTENU. COCTaBICHUE YpaBHEHUM MPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIU U pacCTaHOBKAa B HUX KOX(P(PUIIMEHTOB
METOJIOM JICKTPOHHOTO OanaHca.

3KCI'I€,DUMeHmC7fIbH06 usyyeHue sewiecmes u A8neHul:

O3znakomiieHne ¢ 00pa3laMy METallIOB U HEMETaIOB. MoeIMpoOBaHUE CTPOCHHUS
MOJIEKYJI MPU MOMOIIM PUCYHKOB, MOJENIEH, 3JIEKTPOHHBIX U CTPYKTYPHBIX (POpMYII.
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[IpoBeneHne ONbITOB, WITIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakiuu pa3ioKeHUsl, COSTUHEHN ).

Mesrcnpeomemmnbnie ceasu

Peanuzamusi MeXIpeIMETHBIX CBsI3ed MpU HM3yYeHUH XUMUU B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MTOHITHIA, TaK
Y TIOHATUH, IPUHATHIX B OTAEJIBHBIX €CTECTBEHHBIX HayKax.

OO1iue ecTeCTBEHHO-HAyYHbIE IOHATHUS: sBJIEHUE (IPOLECC), HAyudHbIM (akT,
TUIIOTE3a, TEOpHUs, 3aKOH, AaHalIW3, CHUHTE3, KIacCU(pUKalus, I[EePUOJUYHOCTD,
HaOJII0/ICHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIENb.

®dusuka: sIBICHUSA NPUPOABI, (HU3HUECKUE SBIICHUS, BEUIECTBO, TENO, (PU3UUECKHE
BEJIMYMHBI, €JUHUILIBI U3MEpPEHUs], 00BEM, Macca, arperaTHbIE COCTOSIHUE BEILIECTBA, ATOM,
AIIEKTPOH, MPOTOH, HEUTPOH, UOH, MOJIEKYJIa, CTPOECHUE Ta30B, KUJKOCTEH M TBEPIBIX
(KpHUCTaJUIMYECKUX ) TeJl, JIEKTPUUECKHM 3aps]l, KOJIMYECTBO TEIIOTHI.

buonorus: 6uocdepa, GoTocuHTE3, MPOLECCH 0OMEHA BEIIECTB.

I'eorpadus: atmocdepa, ruapochepa, MUHEpANbl, TOPHBIE MOPOJbI, IMOJIE3HBIE
UCKOTIaeMble, TOTUTHBO, BOJHBIE PECYPCHI.

Texnomorus: TexHocdepa, MPOU3BOIACTBO, XMUMHUYECKHE TEXHOJIOTUU, CBIPBE,
KOHCTPYKLIMOHHbBIE MaTEpUAIIbI.

9 KJIACC

BewecTBo n xumuuyeckasa peakums

[ToBTOpenue u yriayOiaeHue 3HaHUH OCHOBHBIX pa3nienioB Kypca 8 kiacca. CTpoeHue
atomoB. (CBOWCTBA AaTOMOB XUMHUYECKUX DJIEMEHTOB, HUX KOJMYECTBEHHBIE H
KaueCTBEHHbIC  XapaKTEPUCTUKH  (paauyc, DJIEKTPOOTPUIATEIBHOCTh,  DJHEPTHS
noHuzanuu). IlocmenoBaTeNnbHOCTh 3aIMOJHEHHS DJICKTPOHHBIX OpOWUTaied aTOMOB
MajibIx TepuofoB. OCOOCHHOCTH 3alOJHEHHUS JJEKTPOHHBIX OpOuTanieil aToMOB
Ooonpiux mepuonoB. Ilepuoguueckass cucreMa XUMHUYECKHUX DJIEMEHTOB B CBETE
MpeACcTaBICHUM 0 cTpoeHnH aroMa. CTerneHb OKUCIIEHUS U BaIeHTHOCTh. [IpencraBienue
0 MEPUOIUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MIEKTPOOTPUIIATETHLHOCTD, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA, KHUCIOTHO-
OCHOBHBIE CBOMCTBA OKCUJIOB M TUJPOKCHIOB) OT CTPOSHUS aTOMA.

Crpoenue BemiecTBa. BemiectBa B TBEpAOM, KUAKOM U Ta3000pa3HOM COCTOSIHUU.
Bunbl xuMuueckoi CBSI3U: MOHHASI, KOBAJICHTHAS (HETIOJSIpHASI, TIOJISIpHAS); OOMEHHBIN U
JIOHOPHO-AKIIEMITOPHBIM MEXaHU3M 00pa30BaHUs KOBAJIEHTHOM CBSI3H.

MexxMOoNeKyIIpHble  B3aUMOJECUCTBUS (BOJOpOJHAsl CBA3b, CUJIbI Ban-nep-
Baanbca). Tunbl KpUCTAIIIMYECKUX PEIIETOK — aTOMHAas, WMOHHAs, METa/lIn4ecKas,
MOJIEKYJISIpHAs — U OCOOCHHOCTH MX CTPOCHUS. 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THUIIA
KPUCTAJUIMYECKON PEIETKN U BU1a XUMUYECKOMN CBSI3H.

OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHU XUMUUYECKUX peakuuid. Kiaccudukanus
XUMHUUYECKUX PEAKIUHA MO Pa3IMYHbIM MPU3HAKaM (TI0 YUCIY U COCTaBY y4aCTBYIOIIHUX
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B pEaKklMU BELIECTB, MO TeIoBoMYy 3G (eKTy, 0 M3MEHEHHUIO CTENEeHEHl OKUCIICHUs
XUMHUYECKHX AJIEMEHTOB, 110 00PaTUMOCTH, 10 yYaCTHIO KaTaau3aTopa, 10 arperaTHOMY
COCTOSIHUIO PEarupyIolux BEIIECTB).

DNEeMEHTbl XUMHUYECKON TEPMOJMHAMHKH. DHEPreTMKa XUMHYECKUX pPEaKUUu.
TennoBorr 3h(}EKT XUMHUECKOW peaknuh. IDK30- U IHIAOTCPMUUYECKHUE PEaKIINH,
TEPMOXUMHUYECKUE YpaBHEHUsA. 3aKkoH l'ecca m ero cnenctBus. BrruncieHusno
TEPMOXUMUYECKUM YPABHCHUSM.

[ToHsATHE O CKOPOCTH XMMUYECKON pEAKIUHU. 3aKOH JEHUCTBYIOIMX Macc. DaKkTopkl,
BIIMAIOIIME HAa CKOPOCTh XHMHWYECKOW peakuuu. OHeprus aktuBauumu. lloHsiThe
o karanuze. GepmenTsl. UHrHOUTOPBHI.

[Tonsitue 00 OOpaTUMBIX M HEOOPATUMBIX XUMHUYECKHMX peakuusx. [lonsTueo
XAMHUYECKOM paBHOBecuu, npuHuun Jle Illarense. YcnoBus cMEeHUs XUMUYECKOTO
paBHOBecusA. DakTOphl, BIWAKOIIME HA COCTOSHUE XHWMHYECKOTO pPAaBHOBECHS.
IIporuo3upoBanye BO3MOKHOCTH IIPOTEKAHNUS XUMMUYECKUX IPEBPALLEHUMN B Pa3INYHBIX
YCIIOBUSIX Ha OCHOBE MPEACTaBICHUI 00 N3yUYEHHBIX IEMEHTaX XUMUYECKON KUHETUKU
U TEPMOJAUHAMHUKHU.

OKHCIIMTENBHO-BOCCTAHOBUTENIBHBIE PeakIUH. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIC
CBOMCTBA XMMHWYECKHX DJIEMEHTOB, 3aBUCUMOCTH OT CTEIIEHW OKHWCIEHHUs. BaxHble
OKHCIIUTENN U BoccTaHoBUTENM. [lepmanranat kamus (xapakrepuctuka). CoctaBieHue
YPAaBHEHUM OKHCIIWTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIHMM C HCIIOJIB30BAHUEM METOA
3JIEKTPOHHOI'O OaJiaHca.

DNEKTPOIINTHYECKAST TUCCOLMalsl. XUMAYECKHE PEaklMu B pacTBopax. Teopus
ANIEKTPOJIUTUUECKON aucconuanuu. PacTBopeHne Kak (PU3MKO-XMMHUYECKHM MpOILEcC.
[ToHsTHE O TMApPATaX U KPUCTAUIOTUAPATAX. DIEKTPOJIUTHI U HEAJIEKTPOIUTHI. KaTHOHBI,
aHMOHBI. MEXaHU3M JIHCCOLMAIMU BEUIECTB C PA3JIMYHBIM BHJIOM XMUMHUYECKOW CBS3U.
CunbHble U crnadble 37eKTpoiuThl. CTeneHb AUCCOIMALNU, KOHCTAaHTa AMCCOLUAIINH.
Nonnoe  npousBeneHue  BoAbl.  Bomopomssii  mokaszarenb.  MHaukatopsl.
DJIEKTPOJINTHYECKAS JUCCOUMALNS KUCIOT, OCHOBAHUM U COJIEH.

Peakiuu wonHOro oOMeHa. YCNOBUS MPOTEKaHUS PEAKIMA HMOHHOTO OOMEHa.
MonekynspHble, MONHBIE W COKpAIlCHHbIE WMOHHBIE ypaBHEHUs peakuuii. CBOMCTBa
KHCJIOT, OCHOBAHMM M COJIM B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nuccounanvu. KauecTBeHHbIE peakliMM Ha HOHBI.

I'mpponmus coseit. MoOHHBIE ypaBHEHUS THAPOJW3a COJIeh. Xapakrep Cpelbl
B BOJIHBIX PacTBOpax COJIEH.

3KCI'I€,DUMeHmC7fIbH06 usy4yeHue sewecmes u A8neHul:

O3HaKOMIIEHHE C MOJEIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX BEILIECTB

— METaJJIOB U HEMETAJUIOB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOPUAA HATPUS).

HccnenoBanne 3aBUCHUMOCTH CKOPOCTHM XMMHYECKOM PEAaKUUH OT BO3IACHUCTBUSA

pa3auuHbIX PaKkTopoB. OMNBITH, WLTIOCTPUPYIOIINE OOPATUMOCTh XUMUYECKUX PEAKIIHIA.

HccnenoBanre 3IEKTPONPOBOAHOCTH PACTBOPOB, IpOLECCa AUCCOLUMALNUM KHUCIOT,

niesioueil u coneil. [IpoBeaeHne OMBITOB, WIIIOCTPUPYIOIIUX MNPU3HAKA NPOTEKAHUS
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peakiuii HFOHHOTO oOMeHa (oOpa3oBaHUE OCaKa, BBIJEICHHUE Ta3a, 00pa30BaHUE BObI).
[IpumeHeHne HMHAMKATOPOB (JakMyca, MeTWIopaHxka ©  (deHoadTanenna) ajs
ONPEAEIICHUS XapaKTepa CpeAbl B PaCTBOPAX KUCIOT, OCHOBaHUU U coiieil. [IpoBenenune
OMBITOB, WUIIOCTPUPYIOIIUX MHPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX PEAKIUI
(ropeHue, peakuuu pas3lioKeHUs, coeAuHeHus). Pacrno3HaBaHue HEOPraHUYECKUX
BEILECTB C MOMOIIBIO KAYECTBEHHBIX PEAKI[UI Ha HOHBI. Penienne s3KkcnepuMeHTaIbHbIX
3as1a4 1o TeMaM: «OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUI,

«"'maponuns coneny, « IAEKTPOIUTUYECKAS TUCCOLIUALIS.

HemeTtanibl 1 X COeUHEHHS

OO011as xapakTepucTuka HeMeTauioB. OcCOOEHHOCTH CTPOEHUS ATOMOB XUMUYECKHUX
AJIIEMEHTOB, MPOCTBIX BEIIECTB, aWIOTponusA. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIC
cBOICTBa HeMeTaui0B. CpaBHUTENbHASA XapAKTEPUCTHKA COCIMHEHU HEMETAIIIOB.

OO01as xapakTepucTrKa ranoreHoB. OCoOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE
cTeneHu okuciieHus. CTpoeHue u (pusnueckre CBOMCTBA MPOCTHIX BEIIECTB — FAJIONEHOB.
XHWMHUYECKHE CBOMCTBAa Ha NpUMEpe XJopa (B3aUMOJEHCTBHE C METaJJIaMH,
HEMETaJlJIaMH, BOJOW, wmienodamu). XiopoBoaopod. CosiHasg KUCIIOTa, XUMHUYECKUE
CBOMCTBA, IIOJIyY€HHE, pUMEHEHHE. JleCTBHUE XJIopa U XJIOPOBOAOPOJa Ha OPraHU3M
yelnoBeKa. BaxHeWmme XJIopuabl W MX HaxoxkaeHne B npupoxe. llonstue
0 KHCJIOPOACOAEPIKALUX KUCIIOTAaX XJIOpa U UX COJIAX.

OO0mast xapakTepUCTHUKAa XUMUYECKUX 3JeMeHTOB VIA-rpymmbel. OcobeHHOCTH
CTPOEHUS ATOMOB, XapaKTEPHbIE CTENEHU OKKUclieHns. CTpoeHre U pu3nyecKre CBOMCTBA
IPOCTBIX BEIIECTB — KUCIOPOJAa U cepbl. AJJIOTPONHBIE MOAU(PHUKALMU KUCIOpPOJa U
cepbl. XMMHUUYECKHE CBOMCTBa cephbl (B3aUMOJEHCTBUE C HEMETaJJIaMU, MeTajlaMu,
KOHLIEHTPUPOBAHHBIMUA Aa30THOM M cepHOM Kuciaoramu). CepoBOJOpPOA, CTPOECHHE,
bu3NUecKue U XMMHUYECKHUE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHMTEJIbHBIE CBOMCTBA).
Oxcupl cepbl Kak MPeICTaBUTENN KHCIOTHBIX OKCUI0B. CepHUCTAast KUCIOTA U €€ COJIU.
Cepnas kucnora, pu3nMueckrue M XMMHUYECKHE CBOWCTBA (0OILIME KakK IMpEeICTaBUTEINS
Kjacca KUCIOT U crnenuduyeckue). Coau CepHON KHUCIOTbl. XUMHUYECKHE PEaKIHH,
JeKalMe B OCHOBE MPOMBIIUIEHHOTO CHOco0a TOJNyYeHUsI CEpHOM KHUCIIOTHI.
[TpencraBiaeHuss 0 XMMHUYECKOM IMPOU3BOACTBE M CBSI3AHHBIX C HHUM HPOQECCHsX.
[IpumeHeHne cepHOl KUCIOTHI U cyib(paToB. KauecTBeHHbIE peakuuu Ha CyJIb()UT-,
cyabdua- u cyinbdar-annonsl. HaxokneHue cepbl M €€ COECOUHEHHH B MpUpOJE.
XUMHUYECKOE 3arpsi3HEHUE OKpYXKaloleld Cpefbl COCIUHEHUSMH Cepbl (KUCIOTHBIE
JOKIIH, 3arpsi3HEHUE BO3/AyXa), CIOCOOBI €ro NMpea0TBpaIleHusI.

OOmrast xapakTepucThKa XHUMHYECKuUX dJeMeHTOB VA-rpymmbel. OcoOGeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEpPHbIE CTENEHU OKHCIECHHA. A30T, pPACIPOCTPAHCHHUEB
npupone, (GU3NYECKUEe M XHUMUYECKHE CBOWMCTBAa (B3aMMOJCHMCTBHE C MeTallaMH,
BOJOPOAOM, Kuciopogaom). KpyroBopot a3ora B npupoae. AMMHaK, ero (pu3nueckue u
XUMHUYECKHE CBOMCTBAa (OKHCJIEHUE, OCHOBHBIE CBOICTBAa BOJHOIO pacrBopa),
OpPUMEHEHHE M TIOJy4YeHHEe B JIa0OpaTOpUM U MPOMBIIUIEHHOCTH. MOH aMMoHus,
JIOHOPHO-aKIENTOPHBIA MeXaHu3M ero oopazoBanus. Conu aMMOHUS, UX (PU3NUECKHE
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U XUMHUYECKHE CBOWCTBA (pa3loKEHHE M B3aMMOJCIHCTBHE CO IIEIOYAMH),
npuMenenue.Kauectsennas peakiusi Ha monsl ammonusa. Oxkeuasl azota (I, 11, 111, TV,
V). A3otucrtas KucnoTa. A30THas KUCJIOTa, €€ MOoTy4YeHrue, PU3nIecKue 1 XUMHUECKHe
CBOICcTBa (0OIIMEKaK MPECTaBUTENS Kilacca KUCIOT U criennduyeckue), mpuMeHeHue.
XVWMUYECKUE PEAKIMH, JIeKallUe B OCHOBE IIOMYyYEHHUS a30THOW KHCIOTHI B
MPOMBITIUICHHOCTH. HuTpaTel m HUTpUTHl. KadecTBeHHBIE peaknud HA HUTPAT- U
HUTPUT-aHUOHBI. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOMIEH Cpeabl COCTUHEHUSIMU
a30Ta (KMCIIOTHBIE JTOK/IH, 3arPsA3HEHNE BO3/yXa, IOYBBI U BOJIOEMOB).

docdop, amnorpomnbie Moaudukauu docdopa (Oenwiii U KpacHbId docdop),
busznyecKkne U XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METaJUIaMU, KUCIOPOJIOM,
rajoreHaM, KOHIICHTPUPOBAaHHBIMU a30THOM M cepHOM KuciaotaMu). OKCHABI
dochopa (I, V), dochopHas kuciora, Pu3NIECKHEe W XHUMHUYSCKHE CBOMCTBA,
nonyuenue. KauectBennas peaxius Ha pocdart-uonsl. [IpencraBienus o raroreHuaax
docdopa(lll, V).

[TonsiTHE 0 MUHEpAIBbHBIX YI0OpeHUAX. A30THbIE, (POCHOpPHBIE, KOMILJIEKCHbBIE
ynoopenus. XUMHUECKOE 3arps3HEHHE OKPYXKAIoUIel cpebl COEIMHEHUSIMU a30Ta U
dhocdopa.

OO0mast xapakTepucTuka XUMUYECKUX 3JieMeHTOB |VA-rpymmbl. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTEpPHBbIE CTEIEHU OKUCICHUSA. YTIEpOJl, aUIOTPOIHBIC
Moaudukamuu (rpadur, anmas, ¢yuiepeH, rpadeH, HaHOTPYOKHu), (usuyeckue u
XUMHYECKHE CBOMCTBAa TMPOCTHIX BEHIECTB (B3aMMOJEHCTBHE C MeETaJlJIaMH,
HEMeTaJUIaMH, KOHIIEHTPUPOBAHHBIMU a30THOM M cepHOM kucinoramu). [lonsitue 06
ancopouuu. Kpyrosopot yriaepoaa B npupoae. OKcuipl yriepona, ux Gusndeckue u
XUMHUYECKHUE CBOMCTBA, JICMCTBUE HA KUBBIE OPTaHU3MBbI, MMOJYyUYECHUE U MPUMEHECHHE.
Dkojorudeckue npodiaemMbl aTMocdepsl, CBs3aHHble ¢ okcuaoM yriepoaa (IV).
VYronpHas KUCIOTA U €€ COJH, NX (PU3NYECKUe U XUMUYECKUE CBOWMCTBA, MOTYyYEHUE U
npumeHenue. KapOonatsl, rusipokapOoHaThl, UX cBoWcTBa. KauecTBeHHas peakius Ha
KapOoHaT-uoHkl. Mcronbp3oBanne KapOOHATOB B OBITY, MEIUIIUHE, MPOMBIILIECHHOCTH
U CEJILCKOM XO3SMCTBE.

[lepBoHavasbHBIE MOHATHA 00 OPTaHUYECKHX BEIIECTBAX KAaK O COCAMHEHUSX
yriepojia: yriieBoJopoabsl (MeTaH, 3TaH, ITHJICH, alleTWIEH), 3TaHOJ, TIUIEPHH,
yKcycHasi kucnota. [IpupoaHble ICTOYHUKH YTIEBOAOPOIOB (Yrodib, MPUPOJIHBIN a3,
He(Th), TPOTYKTHI UX IEPEPAOOTKU, UX POJb B OBITY U MPOMBIIUICHHOCTH. [loHsTHE
0 OMOJIOTMYECKHU BAKHBIX OPTaHUYECKUX BEIECTBAX — KUPAX, OCNKaX, yriIeBOAaX — U
UXPOJIU B )KU3HH YeJIOBEeKa. EMMHCTBO OPraHMuecKuX U HEOPTaHUYECKUX COCTMHEHHM.

KpemHuuii, ero ¢usnueckue W XUMUYECKHE CBOMCTBA (B3aUMOJCHCTBUE
C MeTaJUlaMH, KHCIIOPOJOM, YTJIepOJOM, TaJIOTeHAMH), TOJyuYeHUe M MpPUMEHEHUE.
Ponbkpemuus B npuposie u texunuke. Okcua kpemuus (IV), kpeMHueBas Kuciora,
CUJTMKATHI: (PU3UYECCKUE U XMMHUYECKHE CBOMCTBA, MTOTYICHUE U IPUMEHEHHUE B OBITY U
MPOMBIIUICHHOCTH. BakHeHIe CTpouTenbHbIe MaTepHallbl: KepaMHuKa, CTEKJIO,
LIEMEHT,0€TOH, kene300eToH. [IpobiiemMbl 6€301acHOT0 UCTIOIB30BAHUS CTPOUTEIBHBIX
MaTEpHUaIoOB B MOBCEAHEBHON KU3HHU.

Bbop. Ocobennoctu ctpoenus atoma. OOmMe MpeacTaBieHust 0 PU3NYECKUX U
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XMMHUYECKUX CBOMCTBax. bopHas kucinora.

3KCI7€pUM€HmC7fIbHO€ usyvyeHue sewecme u A8neHuUl:

OzHakoMJieHHe ¢ 00pa3IaMu IMIPUPOIHBIX XJIOpHUA0B (TasoreHu10B). [TpoBeaenue
OMBITOB, OTPAXKAIOIMIMX (PU3NUYECKUE U XUMHUYECKUE CBONCTBA TajlOTCHOB U UX
CoeIMHECHUU. l3ydeHne CBOMCTB COJITHOW KHUCIOTHL. [IpoBeneHHe KauyeCTBEHHBIX
peakiuii Ha XJOpuJ-, OpOMHUI- U HOAUA-HOHBI, M HAOJIOJICHUE MPU3HAKOB HX
nporekanuss. O3HaKOMIIEHHE € 00Opas3llaMH Cepbl M €€ MPUPOJHBIX COEAHMHEHHI.
Habmronenue mporecca oOyriuBaHHUsl caxapa IOJ JCHCTBHEM KOHIICHTPUPOBAHHOM
CEpHOM KUCHOTHl. M3yueHne XMMHUYECKUX CBOMCTB pa30aBIIEHHOM CEPHON KHUCIOTHI.
[IpoBeneHNE KavyeCTBEHHBIX peaknuid Ha Cyabuma-, cyiabhuT- U Cyab(arT-uoHBHI,
U HaOJIOJICHWE TIPU3HAKOB MX IMpoTeKaHus. (O3HaAKOMIICHHE C (PU3HYECKUMHU
cBOMcTBaMHa30Ta, ¢pocdopa U UX COCAUHEHUH, 0Opa3liaMu a30THBIX U (HOCHOPHBIX
ynoOpenuii. [Tonydenue, coOupanue, pacliosHaBaHHE M U3y4YeHUE CBOMCTB aMMHaKa,
M3yYEHHE CBOMCTB coyiell amMMOHUs. lIpoBeneHne KadyeCTBEHHBIX PEAKIHANM HAa WOH
aMMOHUSI, HUTPUT-, HUTpAT- U (ochaT-uoHbI, U U3yUEHUE MPU3HAKOB UX MPOTECKAHUS.
N3yuenue B3auMoAEHCTBUS KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C MEJIbIO, CBOKMCTB
dbochopHolt kuciaoTel U ee cosieil. O3HAKOMIIGHHE C MOJEISMU KPUCTATUYECKHUX
pemneTok anmasa, rpadura u ¢yiiepeHa, ¢ MpoIeccoM aJcopOIMy pacTBOPEHHBIX
BEIIECCTB AaKTUBUPOBAHHBIM YIJEM M YCTPOMCTBOM TmpoTuBorasa. IlomydeHue,
coOupaHue, pacrno3HaBaHWE U M3YYEHUE CBOMCTB yriekucioro rasza. IlpoBeneHue
Ka4eCTBEHHBIX peakiuii Ha KapOOHAT- M CHUJIMKAT-UOHBI, M W3yUYCHHE MPHU3HAKOB HX
npoTekanus. M3ydeHue B3aMMHBIX MPEBPAIICHUN KapOOHATOB U THUIPOKApOOHATOB.
O3nakomiileHHeC obOpaslaMy MPUPOIHBIX KapOOHATOB W CHIIMKATOB, C MPOIAYKIIUEH
CUJIMKATHOW TPOMBIIIJIEHHOCTH. PerieHne SKCIepUMEHTAbHBIX 3adad 10 TeMe
«BaxxnennmeneMeTasIbl U UX COSTUHCHUS.

MeTa/iibl 4 UX COeTMHEHUSI.

OO61mue cBoiicTBa MeTayioB. O01Ias XapaKTEPUCTUKA XUMUUYECKHUX DJIEMEHTOB —
METaJUIOB HAa OCHOBAaHWUM MX MOJIOKEHHs B lleproanyeckoil cucteMe XMMHUYECKUX
anemeHToB [[.1. MenneneeBa u crpoenus aroMoB. Metamsl A- u b-rpynn. Ctpoenue
MPOCTBIX BEIIECTB — METAUIOB. MeTaiuyeckas CBsi3b W MeTalInyecKas
KpUCTAJJIMYECKasl pelierka (IpUMUTHBHAs KyOudeckasi, 0ObEMHO-LIEHTPUpPOBaHHAS
KyOudeckas, IpaHeLIEeHTpUPOBaHHas KyOM4eckasi, reKcaroHajabHas
IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (PU3UYECKMX CBONCTB METAJJIOB OT CTPOCHMS
KpPUCTAJUIOB. DJIEKTPOXUMHUYECKUI psAll HANpsLKEHU MeTamioB. O0me XuMUYecKue
cBoiicTBa MerauioB. OOmmMe crnocoObl MOMyYeHUS METaIOB, METaJUTyprusl.
DJEeKTpOaM3 paciylaBOB U PACTBOPOB COJIEW Kak OAMH M3 CHOCOOOB MOJy4EHHUS
MertauioB. [loHsATHE O KOPpPO3UMM METaIOB, OCHOBHBIE CIOCOOBI 3alIUTBl HUX OT
koppo3un. CruiaBsl (CTalb, YyTYH, TIOpATIOMUHUN, OpoH3a). [I[pumenenre MeTamioB u
CIUIaBOB B OBITY U MPOMBIIIJIEHHOCTH.
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Memannel A-2pynn

[Ilenounsie Metauibl: mosiokeHue B Ilepuogmyeckoil cHUCTEME XUMHYECKHX
anemeHToB J[.MI. MenaeneeBa, CTpOEHHE HMX aTOMOB, HAaXOXICHUE B MPUPOJIEC.
duznyeckue M XMMUYECKUE CBOMCTBA (HA MpUMEpPE HATPHUS U Kajus), MOJTyYCHHE.
Okcunpl ¥ TUAPOKCUABI HATpUd U Kanus. [[puMeHeHHe MIEIOYHBIX METAIOB U HX
coeqnHeHun. bruonornyeckas poiab HATPUS U KaJus.

[[lenoyno3emenbHble  METaJIbl MarHMid W KaJdbLiMW:  IIOJIOKCHHE B
Ilepnomnueckon cucreme xumuyeckux snemeHtoB [[.M. MenneneeBa, crpoeHue ux
aTOMOB, HaXOXJICHHUEB TIpupoae. PU3NYECKUEe U XMMHUYECKUE CBOMCTBA MarHus H
KaJplus. Baxuelinve coeIMHEHUS KajdblUs W MarHus (OKCHJ, THJIPOKCHJ, COJIN),
CBOMCTBa,TpUMeHeHHE. JKECTKOCTh BOJIBI M CIIOCOOBI ee ycTpaHeHus. KpyroBopot
KaJIBIUSIB IPUPO/IE.

AJtoMUHUN: TIo10keHKE B [leprnoandeckoil cucteMe XHUMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa, CTpOCHHE aToOMa, HaxoxJAcHUE B mpupoae. Duszmueckue u
XUMHUYECKUE CBOMCTBA alfoMUHUA. AM(DOTEpHBIE CBOMCTBAa OKCHIA M THAPOKCHIA
amomunus. [[puMeHeHne aatOMUHNS U €T0 CILIABOB.

Memanner b-epynn

OOmasi  xapakTepuUCTHKa MeTauioB  b-rpynn  (MOOOYHBIX — MOATPYII):
nonoxkeHueB [lepuonnueckoin cucreme xumudeckux 3nemeHToB .M. MeHnneneena,
OCOOCHHOCTH CTPOEHUS aTOMOB. SIBJICHHE «IIPOBaJIa» AIEKTPOHA HA TPUMEPE CTPOCHUS
aTOMOB XpoMa,Me/I, cepeOpa. BaJleHTHBIE COCTOSIHHSI aTOMOB (-3JIEMEHTOB, CTEIICHU
OKHCJICHHSI aTOMOB B COEIMHEHUSX. 3aBHCUMOCTb KHCIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB M THUAPOKCUAOB METAJJIOB OT 3HAYEHUS CTENEHU OKHUCJIEHUSA DJIIEMEHTa B
coenuHeHnM (Ha MpUMepe coenuHeHuil xpoma). I[lepBoHavyanbHBIC TPEACTABICHUS O
KOMIUIEKCHBIX COEMHEHUSIX.

Menp u cepebpo: CTpoeHHE aTOMOB, CTeNeHHW oOKucieHus. OOmme KpaTKue
npeacTaBiieHusT O (U3UYECKUMX W XMMHUYECKMX CBOWCTBaX TMPOCTHIX BEIIECTB
(B3auMOACHCTBHE € KHUCIOTAMH-OKHCIUTEISAMHU), 00 MX OKCHUJAX, THIPOKCHUIAX H
coJIsIX,uX npuMeHnenuu. [Ipeacrapnennst 00 aMMHUaYHBIX KOMIUIEKCaX cepedpa u MeIu.
KauecTBeHHbIe peakiyy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENEeHb OKHUCIEHHUA. XapaKTepUCTUKA (PU3NYECKUX U
XUMUYECKUX CBOMCTB, MPUMEHEHHE, aM(OTEpHbIE CBOMCTBA OKCHAA W THAPOKCUIA.
KauecTBeHHbIE peaKIIMM Ha KATUOHBI [IMHKA.

Kene3o: cTpoeHue aroma, CTENEHW OKucIeHus. HaxoxkleHwe B MpHUPOJE.
dusnuecKkne U XMMUYECKHE CBOMCTBA JKe€Jie3a, MpUMEHEHUE. buosnornueckas poib
xene3a. Okenpl, ruapokcu sl U cou xenesa (1) u xenesa (111), ux cocras, cBoiicTBa
unonydyeHne. KauecTBeHHbIE peakliMi Ha KaTUOHBKI xkene3a (2+) u xene3a (3+). Uyryn
Y CTaJlb — CILJIABHI kKee3a. [[pon3BoACTBO UyTryHa U CTAIH. JKOJOTUYECKHUE TIPOOIIEMBI,
CBSI3aHHBIC C METALTYPTrUYECKUMU MPOU3BOJICTBAMH.
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JKcrepumeHmasnbHoe usy4yeHue seuecms U AeneHul:

O3nakomiieHHEe C oOOpasllaMd METAUIOB U CIUIaBOB, HUX (DU3HMUECKUMHU
CBOMCTBaMU. MoienMpOBaHNE METATUIMYECKON KPUCTAILUINYECKOM pelieTku. 3yuenue
B3aMMOJECHCTBUSI METAJIOB C BOJIOM, C pacTBOpPaMH COJIEH M KHCIOT, HUCCIIEIOBAHUE
MIPOIIECCOB AIEKTposn3a pacTBopoB xijopuaa Meau (1) u moamma kaivs, KOppO3UH
MeTamioB. M3ydeHue ocoOeHHOCTEH B3aMMOJICHCTBUS OKCHJIOB KaJIbLIMS W HATpPHs
C BOJOM, UX THAPOKCUAOB — ¢ okcujuoM yriepoaa (IV) m xucnoramu. M3ydenue
CBOMCTB KapOOHAaTOB M TUAPOKapOOHATOB KasbLMs, >KECTKOW BoAbl. M3yueHue
IPOLIECCOB MOJIYYEHUsI THUAPOKCUAOB JKEe3a, UX XMMHUYECKHX CBOWCTB. M3ydeHue
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEAKIMd Ha HWOHBI (Mar"us, KaJbIus,
ATFOMHMHMS, IIMHKa, jkeje3a (2+) u xxenesa (3+), meau (2+). HaGmonenue u onucanue
OKpallluBaHWs IJJAaMEHM HMOHAaMHM HaTpusd, Kanusd u Kanblus. HcciaepoBanue
aM(OTEPHBIX CBOMCTB TUAPOKCHIA aToMUHMS, THApokcuaa xpoma (I11) u rumpokcuaa
LMHKA. PemeHne sKcnepruMEHTaIbHBIX 3a/1ad MO TeMe «BakHeilre MeTallibl U UX
COEIMHEHHUSD.

XuMHUS 4 OKpYsKalIas cpeaa

BemecrBa u Marepuanbl B ITOBCEJHEBHOM JKM3HM 4YellOBeKa. BakHeumume
BELIECTBAa U MarepHualipl, 00JacTH MX MNpUMEHeHHs. be3omacHoe HCHOIb30BaHUE
BEILIECTB U XUMUYECKUX peakuuid B ObITy. llepBas moMompb 0Opu XUMUYECKUX
0’KOTaX U OTPABJICHUSIX.

Hosreie maTepraiibl 1 TEXHOJIOTUH. [[pUHIUIIBL «3€JIEHON XUMUWD.

XAMHSL U 30pOBbE. 3HAUYEHHE H3YYAEMbIX XUMHYECKHUX DJJIEMEHTOB M HX
COEIUHEHUM 11 (QyHKUMOHMpPOBAHUs OpraHusma udenoBeka. [loHaTtue o 310poBOM
o0Opa3ze XKU3HHU.

XUMUYECKOE 3arps3HEHHE OKpYXKaroulell cpeipl. DKOJOTMYECKHE MPOOJIEMBI,
CBSI3aHHBIC C COEAMHEHUSIMU YTIIEpOAa, a30Ta, CEPhl, TSHKENbIX MeTauioB. [lonsaTne
o [I/IK. Ponp XuMuM B pelIeHUN 3KOJOTUYECKUX TPOOIIEM.

3KCI'I€pUM€HmG/'IbHO€ usyvyeHue sewecme u A8neHul:

Os3HakomsieHHME C oOpa3namMu MaTepuanoB (CTEKJIO, CIUIaBbl METAJLIOB,
MoJIMMEpHbIE  MaTtepuansl). OnpeneneHue  KUCIOTHOCTM — NPHUPOAHBIX  BOJI.
MonenupoBanue mporecca 00pa30BaHUS KUCJIOTHOTO JIOXKIA, W3YyYEHUE €ro
BO3JICMCTBHSI HA MATEPUAIIBI.

IloBTOpPEHME 1 000011IeHNEe 3HAHNI OCHOBHBIX pa3/ie/ioB KypcoB 8-9 kiiaccoB

[Tepuomuueckuit 3akoH U Ilepuoguueckass cucreMa XMMHUYECKHUX JJIEMEHTOB B
CBETE MPEJICTABICHU O CTPOCHHS aToMa. 3aKOHOMEPHOCTM B M3MEHEHWU CBOMCTB
XUMHUYECKUXIIEMEHTOB U UX COCIMHEHUN B IEPUOJAX U IPYyNIax.

CrtpoeHue BemiecTBa B TBEPAOM, JKHIKOM M Ta3000pa3HOM COCTOSHHUH. Bubi
XUMHYECKON CBSI3U. 3aBUCUMOCTH CBOMCTB BEIIECTBA OT THUIIA KPUCTAIIMYECKOH
PELIETKU U BUJA XUMHUYECKOU CBSI3H.
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Knaccudpukanuss  XUMHUECKMX  pEaKIUil MO  pa3iuyHbIM  MpPU3HAKaM.
IIporHosupoBaHre BO3MOXXHOCTM IIPOTEKAHMS XUMHUYECKUX [PEBPAICHUN B
pa3JIMYHBIX YCIOBHUSAX HAa OCHOBE IIPEIACTABJICHUN XUMUYECKOW KUHETHKU U
TEPMOJINHAMUKH.

XHWMHUYECKHE PEaKUuu B pacTBopax. I'maponus coneil. Peakuuu okuciaeHUs-
BOCCTaHOBJICHUSI. DJIEKTPOJIN3.

CBoiicTBa  KHCIIOT, OCHOBAaHMM M COJIEM B CBET€ INPEJICTaBICHUN
00 DNEKTPOJIMTUYECKOW JUCCOLMALUMU U  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKLusIX.

Mexcnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBsi3ed NpU U3yYeHUM xXuMuu B 9 Kiacce
OCYUIECTBJISIETCS. YE€PE3 MCIOJIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX IMOHATHM,
TaK ¥ MOHATUN, TPUHATHIX B OTJICTBHBIX €CTECTBEHHBIX HAyKaX.

OO1Me ecTeCTBEHHO-HAy4YHbIE MOHATHSA: sSBJIEHHE (IIpoliecc), Hay4yHbId (axT,
TUIOTE3a, TEOpHs, 3aKOH, AaHalIM3, CHUHTE3, KiIacCU(pUKalus, NepUOJUYHOCTD,
HaOJIOZICHUE, SKCIEPUMEHT, MOJIEITUPOBAHHE, WU3MEPEHHE, MOJIEIb, TEXHOJOTHS,
MaTepuabl.

dusuka: BEIECTBO, TeNO, (PU3NUECKUE BEIMYUHBI, EAUHUIIBI U3MEPEHUs], Macca,
00BEM, KOJTMYECTBO TEIUIOThI, aTOMBI M MOJIEKYJIbl, arPETaTHBIE COCTOSIHUE BEIIECTBA,
CTPOEHHE Ta30B, KUJIKOCTEH U TBEPABbIX (KPUCTAIUIMYECKUX) TEJ, KPUCTAIIIMYECKAs
pelieTka, 3JIeKTPOH, AP0 aToMa, MPOTOH, HEUTPOH, HOH, HYKJIH/I, U30TOIBI, KBAHTHI,
PaAMOAaKTUBHOCTh, anb(a-, OeTa- M TaMMa-u3Iy4deHUe, OJICKTPUUYECKUU 3aps,
IPOBOJAHUKH, MOJYNPOBOJHUKH, AUIICKTPUKH, COJHEYHBIH CIEKTp, pa3joKeHHUE
OeJlorocBeTa B CHEKTP.

buonorus: skocucrema, Ouochepa, horocuHTes, mporecchl 0OMeHa BEIIECTB,
MUHEpaJIbHBIE  yIOOPEHUS, MHUKPOIJIEMEHTbI, MAaKpOAJIEMEHThI, IHUTATEIbHbIC
BEILECTBA.

['eorpadusi: armocdepa, runpocdepa, MUHEpPaAbl, TOPHBIE MOPOIbI, MOJIE3HBIC
MCKOIIaeMble, TOITMBO, BOJHBIE PECYPCHI, IJIaHETa 3EMJIS.

TexHoNOTHS: CTPOUTENBHBIE TEXHOJIOTUH, CETbCKOXO03SICTBEHHBIE TEXHOJIOTHUH,
TEXHOJIOTHH JIEKTPOHHOU MPOMBIIIIIEHHOCTH, HAHOTEXHOJIOTHH.

Tunel pacyeTHbIX 3a1a4:

1. Buiuucnenus:

OTHOCUTEJIbHOM MOJIEKYJIIPHOM MacChl BEIIECTB, MOJISIPHON MAaCChl, MaCChl BEIIECTB
M KOJIMYECTBA BEIIECTBA; MACCOBOM MOJIM XMMHYECKOTO d3JIeMEHTa 1o ¢dopmyrie
COCIMHEHUS; IPOCTEHIIEeH (OpMYJIbI BEIIECTBA MO MACCOBBIM UJIM MOJIBHBIM J0JISIM
BJIEMEHTOB; 110 YPAaBHEHUSM XUMHUYECKON PEAKIIMH: KOJIMYECTBA BEIIECTBA, MACCHI
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE PEATrEHTOB UJIX NPOAYKTOB PEAKLIUU.
2. Boruucnenus:

00b€Ma, KOJMYECTBa BEIIECTBA ra3ano W3BECTHOMY €ro KOJIMYECTBY BEIIECTBa,
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00BEMY; OTHOCUTEIHHON MIOTHOCTH ra30B; OTHOCUTEIHLHON MOJIEKYJISIPHON MacChl
rasza Mo M3BECTHON OTHOCHUTENIbHOH IJIOTHOCTH; OOBEMOB ra3oB MO YPABHEHHIO
XUMHUYECKON peakluuu; MO YpPaBHEHHSIM XUMHYECKOW peaklMu: KOJIUYECTBa
BelIecTBa, 00bEMa, MACCHITIO U3BECTHOMY KOJIMYECTBY BelIeCTBa,00bEMY, Macce
pPEareHTOB WU NPOAYKTOB PEAKIIMH.

3. Buiuucnenus:

C HCIOJb30BAaHUEM TIOHSATHS «MaccoBasl JIOJI1 BEILIECTBA B PACTBOPE»; C
HCIIOJIb30BAaHUEM MOHATHS «MOJISIpHAsl KOHLIEHTPAlUsl pACTBOPEHHOTO BEIIECTBAY;
C HCIOJIb30BaHHWEM TpadUKOB pPACTBOPUMOCTU JMJi PAcu€TOB PaCTBOPUMOCTH
BEILIECTB.

4. Boluucnenus:

M0 YpaBHEHUSIM XMMHUYECKON pEeakiMu: KOJMYECTBa BEIIECTBA,00bEMa, MAcChl IO
U3BECTHOMY KOJHMYECTBY BEIIECTBA, 00BEMY, Macce PeareéHTOB WM IPOJIYKTOB
pEeaKlMK; Macchl MPOAYKTA PEAaKLUU IO HW3BECTHOM Macce OJHOTO U3 HCXOJHBIX
BEILIECTB, B3STOTO B BUJE PACTBOPA, COAEPKALLErO ONPEAEIEHHYIO MACCOBYIO JOJIIO
PacTBOPEHHOIO BEILIECTBA.

5. Bviuucnenus:

0 TEPMOXMMHUYECKOMY YpPABHEHUIO PEAKLUUHU: TEIIOBOTO 3(PQPeKTa XUMUUECKOU
pEeaklMM MO KOJIMYECTBYBEILECTBA, Macce WM O0OBEMY MPOPEArupoBaBUIETO, WU
00pa30BaBIIETOCs BEIECTBA; KOJIMYECTBA BEIIECTBA, MACChl MIINOOBEMA BELIECTBA
[0 M3BECTHOMY TEIUIOBOMY 3((}EKTYy XMMHUYECKOM peaKIMH; Macchl MPOIyKTa
PEAKLIMU IO U3BECTHOM MAacce OJHOTO

U3 HCXOJHBIX BEUIECTB, B3ATOIOB BHJIE PACTBOPA, COIAEPKAILErO OIPEACIEHHYIO
KOHLIEHTPALMIO PAaCTBOPEHHOTO BEIIECTBA.

6. Buiuucnenus:

M0 YPaBHEHUSM XUMHUYECKHUX PEAKIIHiA,eClTi OJJUH UX PEareHTOB JaH B U30BITKE;
00BEMOB I'a30B [0 YPAaBHEHUIO XMMHUYECKOU pEaKIIHH.

[. Boiyucnenus:

MaccChl MPOJYKTa PEaKIUK IO M3BECTHOW MaccoBou (00béMHOMN) mose (%) ero
BBIXO/Ia OT TCOPETHUYCCKH BO3MOXHOI0; MaccoBOil (00bEMHOI) noau (%)BBIX0aa
MPOJIyKTa peakuuu

0 U3BECTHOM Macce (00bEMY) UCXOHOTO BEIIECTBA U TPOYKTA PEAKLIUU.

8. Buiuucnenus:

Macchl (00bEMa; H.y.) NPOAYKTa PEAKUUU MO JaHHOW Macce (00bEMY)HUCXOIHOTO
BEIIECTBA, COJIEPKAILIECTO OMPEACIEHHYIO MACCOBYIO JIOJIIO PUMECEU.

9. Bviuucnenus:

COCTaBa CMECEH C UCIOIB30BAaHUEM PEIICHUSI CUCTEM YPaBHEHUMH;

10 YPaBHEHUSIM JJICKTPOJIM3a PACIlJIaBOB M PACTBOPOB BEIIECTB;PA3TUYHBIC THUIIbI
BBIUKCJICHU 110 YPABHEHUSIM XUMHUYECKUX PEAKIIUH.
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IIpakTH4eckue padoThbl.
Ne 1. Pemienue s3kciepuMeHTaNbHBIX 3a/1a4 10 TeMe « OCHOBHBIE KJIACCHI
HEOPIaHUYECKUX COETMHEHUI.
Ne 2. Penienue sxcnepuMeHTaIbHBIX 3a71a4 1o TeMe «[ uaponau3 comnein».
Ne 3 Pemenue skcriepiMeHTaIbHBIX 334a4 110 TeMe «KauecTBeHHbIE peakuy Ha
KaTUOHBI U AaHUOHBI»
Ne 4. Pemenue 3KkCiepuMEHTaNbHBIX 337a4 10 TeMe « OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKLIUN.
No 5. Tlonnyyenue u cobupanue BoJ0po/ia, U3y4YEeHUE €ro CBONCTB.
Ne 6 3aBHCHMOCTB CKOPOCTH XMMUYECKOM PEAKIIUU OT YCIOBUU.
Ne 7. Tlonydyenue u cobupanue Kuciaopoa, U3y4eHHe ero CBOUCTB.
Ne 8. [Tonmydenue consiHOM KUCTIOTHI, U3y4eHHUE €€ CBOMCTB.
Ne 9 Pemienune skcnieprMeHTaNbHbBIX 3a/1a4 10 TEME COSAMHEHUS CEPBI.
Ne 10. [Tomyuenne aMmMuaka, M3y4€eHUEETO €ro CBOMCTB.
Ne 11. Tlonyuenue okcuna yriepona (IV) u usyuenue ero cBOMCTB.
Ne 12. Pemenue 3kCcriepuMEHTaIBHBIX 33724 10 TEME COETMHEHMS YIJIEpoaa
Ne 13. Pemenue sxcniepuMeHTaIbHbIX33/1a4 10 TeMe «BakxHelue HeMeTaulbl U X

COCMHCHMUS.

Ne 14. 7JK€cTkoCTh BOJIBI M METOABI €€YCTPAHEHUSI.

Neo 15. Pemienue skcriepuMEHTAIBHBIX 33/1a4 M0 TeMe « BakHenIlne MEeTaJlIbIu UX
COCJIMHCHMUS.

Ne 16. Pemrenne skcriepruMEHTATBHBIX33a4 110 TEME « XUMHYECKUE PEAKITUI.

Ne 17. Pemenue OKCIICPUMCHTAJIBHBIX 3a1a4 I10 TCMC «MeTaHJ'ILI, HEMCTAJIJIBIN UX
COCOIMHCHUA
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3. TemaTn4yeckoe MIIAHNPOBAHME

(8 kiacc) -136 4

Ne Pa3nen/ Tema Kou-Bo wacos, | Kontpo | IIpaktnuec
1/ OTBOJHMMBIX Ha | JIbHAs Kas pabora
U3y4YeHUE pabora
TEMBI
1. IloBTOpEHNE Kypca NPOIEAEBTUKH. 10 1
2. OCHOBHBIE KJIaCCHl HEOPTAHUYECKUX 16 2
coeMHeHuU. ['naposms colei.
Kpuccramioruaparsi.
3. OCHOBBI KAYECTBEHHOT'O aHAJIN3a 10 1 1
4, OKHCIINTEIFHO-BOCCTAHOBUTEIBLHBIC 16 1 1
peakuuu. BimstHue cpensl.
DJIEKTPOJIH3.
5. Bo3ayx. Bogopos. ['a30Bbie 3aKOHBI. 20 1 1
6. OCHOBHBIE 3aKOHOMEPHOCTH 20 1 1
MPOTEKAHUS XUMUYECKHUX PCAKITHH.
Knaccudukanus XuMHUYECKUX peaKInid
10 Pa3JINYHBIM IPU3HAKAM.
1. OO61as XxapakTepUCTUKA XUMUUECKUX 16 1 2
aneMeHTOB VIIA-rpynmsl. ['anorenst
8. Ob6m1as XapaKTEepUCTHUKA 20 1 1
XUMHUYECKMX 3JeMeHTOB VIA-
rpynmnsl. Kucnopoa. O30H.
Cepa u €€ coeuHEeHUS
9. Peseps. 8
Hroro 136 7 9
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(9xiacc) -1364.

No Paznen/ tema Kon-Bo wacosB, | Kourpons | [TpakTuu
/11 OTBOJIUMBIX HA | Has eckas
H3ydCHUE pabora pabora
TEMBI
1. IToBTOpeHue kypca 8 kiacca. 8 1
2 Ob6mas XapaKTepUCTUKA 26 1 1
XAMHUYECKUX  JJIEMEHTOB VA-
TPYIITIBI.
A3zoT, hocdop u nxcoeTMHEHUS
3. OO6mr1ast XapaKTEePUCTHKA 30 1 3
XUMHYECKUX 3J1eMeHTOBIV A-
TPYIIIIBL.
Yraepoa U KpeMHUN,UX
coenuHenus. bop.
4, OO6mue cBoMcTBa METAJIOB 10
5. Bakueiimme MeTauIbl M UX 40 2 2
COCTMHCHHUS
6. BemecTBa n MmaTepuainsl B )KU3HU 6
YeIIOBEKA.
OCHOBBI HKOJIOTHYECKOW TPaMOTHOCTHU
7. [ToBTOpEeHue n 0000IIEHNE3HAHUIA 10 1 2
OCHOBHBIX Pa3/IesIOB KypCOB
8-9 kiaccos
S. Peseps. 6 6 8
Uroro 136 7 11
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