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Hpenoz[aBaHHe y‘l€6HOFO mpcamMeTa «XUMU» BCACTCA B COOTBCTCTBHUH CO
CIICAYIOIIMMHU HOPMATUBHBIMHU U PACIIOPAAUTCIbHBIMHA JOKYMCHTAMMU:!

®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O6 obpazoBanuu B Poccuiickoi
Odenepanuny, [Ipukaza MunuctepcTBa oopazoBanus u Hayku PD ot 6 oktsi6ps 2009 r.
No 373 "OO0 yTBepkJI€HUM U BBEACHUU B JIEUCTBUE (eepaibHOTO rOCyAapCTBEHHOIO
00pa3oBaTeNbHOTO CTaHAApTa HadalabHOTO 00IIero obpazoBanus" (C M3MEHCHHSIMHU U
nononHeHusimMu), Ilpukaza MunuctepctBa oOpa3oBaHMs H Hayku Poccuiickoi
@eneparnn ot 17 nmexabps 2010 1. Ne 1897 «OO6 ytBepxkaeHun ¢eaepaibHOro
rocyJapCTBEHHOT'O 00pa3oBaTeIbHOTO CTaHaapTa OCHOBHOTI'O o011ero
obpazoBanusi»,lIpukaz MunuctepcTBa o0pa3zoBanus U Hayku Poccuiickoit deneparuu
or 26 Hos0ps 2010 roma Nel241 «O BHeceHMHM WU3MEHEHHH B (eaepalbHbIN
roCyJapCTBEHHBIM 00pa30BaTEIbHBINA CTAHIAPT HAYaJIBLHOTO 001Iero o0pa3oBaHus,
YTBEPKIEHHBIN mpukazoM MuHuctepcrBa o0Opa3oBaHus U Hayku Poccuiickoi
denepanuu OT 06 OKTAOPS 2009 roma Ne373»,
[Ipuka3z MunucrepcTBa obpazoBanus U Hayku Poccutickoii deneparuu ot 22 ceHTAOPS
2011 roma Ne2357 «O BHeceHMM U3MEHEHHH B (enepaibHbli TOCYIapCTBEHHBIN
0o0pa3oBaTeNbHbINA CTAHIAPT HAYAJIBHOTO OOMIEro o0pa3oBaHUs, YTBEPKAEHHBIM
npukazoM MuHuctepcTBa oOpazoBanus U Hayku Poccutickoit @enepanuu ot 06 oKTsI0ps
2009 roma Ne373», Ilpukaza MunuctepcTBa obpazoBanus u Hayku PD ot 18 mexabps
2012r1. Ne 1060"O BHeceHWM W3MEHEHHH B (QeAepalbHBIl  TOCYIapCTBEHHBIN
o0pa3oBaTeNbHBIA CTaHAApPT HaA4yaJbHOTO OOIIEro OO0pa30BaHMs, YTBEPKICHHBIN
npuka3oM MunuctepcTBa oOpazoBanus 1 Hayku Poccuiickoit @enepanuu ot 6 oKTA0ps
2009 r. Ne 373", TIpukaza MunuctepcTBa oOpazoBanus u Hayku PO ot 29 nekabps 2014
r. Ne 1644 «O BHeceHMM M3MEHEHHH B mpuka3 MUHUCTEpCTBa 00pa30BaHUS W HAYKHU
Poccuiickoii ®eneparun ot 17 nekabpss 2010 1. Ne 1897 «OO6 yTBepkaeHUU
(dbenepaabHOTO TOCYAAPCTBEHHOTO0 00pa3oBaTEIBLHOTO CTAaHAApTa OCHOBHOTO OOIIETo
oOpazoBanusi», [Ipukaza MunucrepcTa oopazoBanus u Hayku Poccuiickoit deneparuu
or 31 nekabps 2015 r. Ne 1576 «O BHeceHuun u3MEHEHUH B ¢eaepalbHbIN
roCyJapCTBEHHBI 00pa30BaTENbHBIN CTaHAAPT HAYAIBLHOTO OOIIEro 0O0pa30BaHUM,
[Ipukaza MunucrepctBa oOpazoBanus u Hayku Poccuiickoit denepanuu ot 31 nexadps
2015 rona Ne 1577 «O BHeceHMH U3MEHEHUH B NMpuka3 MuHUCTEpCTBA 00pa30BaHUs U
Hayku Poccuiickoit @enepaunn ot 17aexadbpst 2010 roga Ne 1897 «O0 yTBEepx)aeHUU
(denepanbHOrO TOCYAApPCTBEHHOIO OOpa30BaTEIBLHOTO CTaHAApTa OCHOBHOTO OOIIETO
oOpazoBaHus», OeaepanbHOTO MepedHsl y4eOHUKOB, PEKOMEHOBAaHHBIX (JOMYIIIEHHbBIX )
MunucrepcTBoM o0Opa3zoBaHus U Hayku P®D Kk HCHOIb30BaHUI0 B 00pa30BaTeIbHOM
npoiiecce B o6meoopazoBaTenbHbIx mikonax (IIpukaz MunuctepcTBa oOpa3oBaHus U
Hayku P® ot 31 mapta 2014 roma Ne 253), [IpumepHoit 0CHOBHOM 00pa3oBaTebHOMN
MporpamMMBbl HAYAJIBHOTO U OCHOBHOTO 0011ero oopaszoBanus (IIportokon 3acenanust ot
08.04.2015r. Nel/15), OcHoBHOI oOpa3zoBaTeIbHOW TPOrpamMmbl TUMHA3UH Ne93 T.
Y our1.
denepanbHas paboyasi mporpaMma 1Mo XMMHUH OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBliecHa Ha OCHOBE TpeOOBaHMM K pe3yjlbTaTaM OCBOEHHUS OCHOBHOM
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00pa3oBaTeNbHONW MPOTPaMMbl OCHOBHOTO 00IIIEr0 0O0pa3oBaHUs, MPEACTABICHHBIX B
®I'OC 00O, c yuetoMm ¢enepanbHOi paboudel mporpaMMbl BOCIIUTAHUS.

N3ydenne Kypca OpPUEHTUPOBAHO HA HCIOJIb30BAHHE YYaIUMHUCS YYCOHUKOB
«Xumust» 8 knace, O.C. I'abpuensu u ap, Mocksa, «IIpocsemnienue», 2019r; « Xumusi» 9
kiace, O.C. IN'abpuensa u 1p, Mocksa, «IIpocsemienuey, 2020r;

YueOnoe nocodbue «Penerutop mo xumuny, noxa penakuueid A.C. Eroposa, PoctoB Ha
nony, «O00 ®enuxcy, 2010.

Kypc paccunrtan Ha 204 yaca, Ha u3ydeHue B 8 kiacce B TeueHue 34 y4eOHBIX HEJlelb B
roay, ooumuM oobéMoM 102 yaca: 68 yueOHBIX yacoB (K3 pacuéTta 2 yaca B HEJEI0). +
(komnonenm obpazosamenvrou opeanuzayuu-34u) u B 9 Kiacce XUMHH B TeueHue 34
y4eOHBIX HE/CNb B IOy, 00muM o0béMoM 102 vaca: 68 yueOHbIX YacoB (U3 pacuéra 2
yaca B HeJIeN0). +(komnonenm obpazosamenvroul opeanuzayuu-34u)

HeHH H 3aJJa9IM y‘lEﬁHOI‘O npeamMeTra XuMus

[Tporpamma o xumuu Ja€T MpeACTaBICHUE O LENAX, 00IIel cTpaTeruu 00yUeHus,
BOCIIUTAHUSA W  Pa3BUTHs  OOYy4YaIOIIMUXCS CPEACTBAMU  Y4eOHOro  MpeaMera,
yCTaHABJIMBAET  00s3aTeNbHOE  MPEAMETHOE  COJIepKaHue,  IpeaycMaTpUBaeT
pacrpeaeneHre ero mo KiaccaM U CTpyKTYPUPOBAHHUE T10 pa3AesiaM U TEMaM IPOrPAMMBI
M0 XUMHH, OINpEAeseT KOJIMYECTBEHHbIE UM KAYECTBEHHBIC XapaKTEPUCTUKU
COJICpKaHMs, PEKOMEHIYEMYIO TOCIEAOBATEILHOCTh H3YUYEHHUS XUMHU C Y4YETOM
MEXIIPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKKM y4eOHOTO Tpolecca,
BO3PACTHBIX OCOOCHHOCTEN O0YYalOIIUXCs, OMpEEsieT BO3ZMOXHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTelIbHOM
MporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKke TPeOOBaHUU K
pe3yibTataMm 00yUeHHs] XMMHUY Ha YPOBHE 1eJiel U3yUeHHUs TPEAMETa U OCHOBHBIX BUJIOB
y4eOHO-TTI03HABATEIPHON  JICSITEILHOCTH OOYYalomIerocss I0 OCBOCHHIO y4eOHOTO
COJIEpKaHMUS.

3HaHUWE XUMHUHM CIYXXUT OCHOBOM [Jii  (POPMHUpOBAHUS MHUPOBO33PEHUS
o0yyJaroIerocs, €ro npeACTaBICHUN 0 MaTepUAIbLHOM €IMHCTBE MHUpPA, BAXKHYIO POJIb
UrparoT GopMupyeMble XUMHUEH MPECTABICHUS O B3aUMOIIPEBPAIIICHHUSIX YHEPTUU U 00
HBOJIIOIIMHU BEIIECTB B MPUPOJIC, O MYTIX PEIICHUS TJI00ATBHBIX MPOOJIEM YCTOHIMBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOW, DHEPIETUUYECKOM, MUIIEBOW M 3KOJIOTHYECKOU
0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHECHMUS.

N3yuyenne xumun:

CIIOCOOCTBYET peaM3aiii BO3MOXKHOCTEH JIsl caMOpas3BUTHS U (HOPMHUPOBAHUS
KyJIbTYPBI IMYHOCTH, €€ 0011el U (yHKIIMOHATIFHOU TPAMOTHOCTH;

BHOCUT BKJIaJL B (POPMHUPOBAHHWE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
oOyyarommxcsi,  HAaBBIKOB WX  CAMOCTOSITEJIbHOW  y4eOHOM  JeATENIbHOCTH,
OKCIIEPUMEHTAJIbHBIX UM HCCIIECIOBATEIbCKUX  YMEHUM, HEOOXOAUMBIX Kak B
MOBCETHEBHOM XKM3HU, TaK U B TPOPECCHOHATILHOM JESITEIBHOCTH;



3HAKOMHUT CO CHENU(PUKOH HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3MUIsila HA €AUMHCTBO MPHUPOJBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOIIUXCS;

CcrocoOCTBYeT (OPMUPOBAHUIO I[IEHHOCTHOIO OTHOIIEHHS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPHUPOJE, K YEOBEKY, BHOCUT CBOW BKJAJ B 3KOJIOTHYECKOE
00pa3oBaHUE O0YYAIOITUXCSI.

JlanHbie HampaBieHUS B OOYYCHUH XHUMHH OOCCICUYMBAIOTCS CIECIH(PUKON
coJiepKaHusl yueOHOTO IIPeIMETa, KOTOPBIN SIBIISETCS MEeIarornyecku aarTHPOBaHHBIM
oTpakeHueM 0a30BOIM HAYKM XUMHH Ha ONPEIETIEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 00IIero 0oOpa3oBaHUS OPUEHTHUPOBAH Ha
OCBOCHHE OOYyYaIOMIMMUCS CHUCTEMbl TIEPBOHAYATLHBIX IMOHATUA XWUMHH, OCHOB
HEOPraHMYECKOW XUMHUHU U HEKOTOPHIX OTIAEIBHBIX 3HAYMMBIX MOHSITUN OpPraHUYECKOU
XUMUHU.

CTpykTypa coJepKaHHusi TpOrpaMMbl MO XUMHH C(HOPMHUpPOBAHA Ha OCHOBE
CHUCTEMHOT0 noaxoja K €€ nzydeHuro. ConepkaHue CKIagbIBaCTCsA U3 CUCTEMBI IOHATUI
0 XUMHYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MMOHATHI 0 XUuMU4Yeckoil peakiuu. O0e
3TU CUCTEMBI CTPYKTYPHO OPraHU30BAHBI MO MPUHIUITY MOCJIEI0BATEIBHOTO Pa3BUTHS
3HAaHUW Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOMU CBSI3H;

— NPEJICTABICHUI 00 3JEKTPOJIUTUYECKOM JUCCOLUALINY BEIIECTB B paCTBOpaXx.

TeopeTnueckre 3HaHUS pacCCMaTPUBAIOTCS HA OCHOBE AMITUPUYECKH MTOTYUYEHHBIX U
OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCA IMOCJIEIOBATEIBLHO OT OJHOTO YPOBHS K JAPYTOMY,
BBITIOJIHSIST  (DYHKIIMA OOBSICHEHUS M TMPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUA U
BO3MOKHOCTEHN MPAKTUUECKOTO MPUMEHEHHUS U TIOJTYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHune nporpaMmbl IO XUMUU CIOCOOCTBYET (DOPMUPOBAHUIO MPECTABIECHUS O
XMMHUYECKOU COCTABIIAIOIIECH HAYYHON KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOMN IIPUPOJIBI,
LIEHHOCTHOTO OTHONIIEHUSI K HAYYHOMY 3HAHHUIO U METOJIaM [T03HaHUs B Hayke. M3yueHue
XUMUHU TPOUCXOIUT C IPUBJICUEHUEM 3HAHUHN U3 paHEE U3YUCHHBIX YUYECOHBIX TPEAMETOB:
«Oxpyxaromuit Mupy», «buonorus. 5—7 kinaccb» u «duszuka. 7 kimaccy.

[Ipy M3y4eHUM XUMHUHU MPOUCXOAUT (POPMUPOBAHUE 3HAHMM OCHOB XMMHYECKOMU
HAayKd Kak O0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOW MeSITeIbHOCTH
YeJloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajaya y4eOHOTO
npeaMeTra COCTOUT B (DOPMUPOBAHUU CUCTEMbl XUMHYECKUX 3HAHUM — BaKHEHIITUX
(akTOB, MOHSATHI, 3aKOHOB U TEOPETHUYECKUX TMOJIOKEHUH, AOCTYNHBIX 000OLIEHUN
MHPOBO33PEHYECKOTO XapaKTepa, si3bIka HAyKW, B MPHUOOIICHUH K HAYYHBIM METOIaM
MO3HAHUS TIPU U3yUYCHUU BEIIECTB U XUMUYECKUX PEAKITUi, B (JOPMUPOBAHUY U PA3BUTHH
MO3HABATENIbHBIX YMEHUM U WX TNPUMEHEHUH B y4eOHO-TIO3HABATEIHHOM M Yy4eOHO-
MCCJIEI0BATENIbCKOM JeATEIbHOCTH, OCBOCHHM IMpaBUl O€30MacHOro oOpalieHusi C
BEIIECTBAMHU B TTOBCEAHEBHOM KU3HHU.



[Ipy u3yyeHMM XUMUU Ha YPOBHE OCHOBHOTO OOIIEro OOpa30BaHUS Ba)KHOE
3HaYeHHe MPUOOPENN TaKUE LI, KaK:

— ¢GOopMHpOBAaHHE HWHTEJUICKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYAHUYECTBY, CaMOCTOSATEIbHOMY TMPUHATHIO PEIICHHUIA,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HAIPaBJIEHHOCTh 00y4YEHHs HAa CHCTEMAaTHYE€CKOE MPUOOIIEHUE 00YyYarOIUXCs K
CaMOCTOSTENIbHOM TO3HABATEIbHON JI€ATEIbHOCTH, HAay4YHbIM METOJaM IO3HAHU,
(GbOopMHUPYIOIIUM MOTHUBAILIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— ofecrnieyeHre YCIOBHH, CIOCOOCTBYIOIIUX MPUOOPETECHUIO OOYyUYaIOIUMUCS
OTIbITa Pa3HOOOPA3HON AEATETPHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBbIX HaBBHIKOB
(KJTHOYEBBIX KOMITETEHIIHH ), UMEIOIINX YHUBEPCATIbHOE 3HAUCHHUE ISl PA3JIMYHBIX BUJIOB
NEeSITENbHOCTH;

— (hopmupoBanue o01IeH PYHKIIMOHATILHON U €CTECTBEHHO-HAYUYHOU I'PAMOTHOCTH,
B TOM YHCJI€ YMEHUN OOBSACHATH U OLIEHUBAThH SIBJICHUS OKPYKAIOLIEr0 MUPA, UCTIONb3Ys
3HAHUSA U ONBIT, MOJYYEHHbIE NMPU HU3YYECHUH XUMHH, IPUMEHATh UX MPU PEIICHUU
po0JIeM B OBCEAHEBHOM )KM3HU U TPYAOBOU NEATEIbHOCTH;

— (popmupoBaHue y 00y4aromMXCsi T'YMaHUCTUYECKUX OTHOLICHWH, MOHUMAaHUS
LHEHHOCTU XUMHYECKMX 3HAHUWA JUIsl BBIPAOOTKH 3KOJOTHYECKH II€I€CO00pa3HOro
MOBEJEHUS B OBITY U TPYJOBOU AECATENBHOCTU B LIEJIAX COXPAHEHUS CBOETO 3/I0POBbS U
OKpYXarouerl NPUPOTHON CPEbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHMIO, CIIOCOOHOCTEHl K CAaMOKOHTPOJIIO U
CaMOBOCIIMTaHUIO Ha OCHOBE YCBOEHUS OOIIEUYETOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JaJIbHEHIIIEr0 00yUeHMUS.

1. NNIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUSA IPOI'PAMMBLI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIE Pe3yIbTaThl OCBOCHHS MTPOTPAaMMBbl OCHOBHOTO 00IIIET0 00pa3oBaHMUsI
JOCTHTAIOTCSI B XOA€ OOYYECHHS XUMHH B CIMHCTBE YYEOHOH W BOCIHTATEILHOMN
JESITETLHOCTH B COOTBETCTBHH C TPATUITMOHHBIMH POCCUNUCKUMH COIIMOKYIIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHSATHIMH B OOIIECTBE MTpaBUIaMU U HOPMaMHU
MOBE/ICHHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U COIUATA3AIINN
o0yyarommxcs.

JImaHOCTHBIC pE3yIbTAThI OTpaXKaroT TOTOBHOCTh oOy4JaroImMXxcs
PYKOBOJICTBOBAThCSI CUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMA W PACIIUPEHUE
OTbITa JACATEIHHOCTU HA €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIICHHWS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYCCKOMY H
HAay4YHOMY HACJIEANI0, TOHUMAHUS 3HAaYEHUSI XUMUYECKON HAYKH B )KU3HU COBPEMEHHOTO
oOIecTBa, CHOCOOHOCTH BIAJETh JOCTOBEpPHOW WH(MOpMaImendn o MepeaoBhIX



JOCTUKEHUSIX U OTKPBITUSAX MUPOBOM M OTEYECTBEHHOM XUMUU, 3aNHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCTIMTAHHUS:

IPE/ICTABIICHUS O COLIMAIIBHBIX HOPMAaX M MpaBUiIaX MEXIMYHOCTHBIX OTHOIICHUN
B KOJUJIEKTUBE, KOMMYHUKATHMBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIeI0BATENIbCKON, TBOPUECKON U APYTUX BUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOWM  JEATENbHOCTH  TPHU  BBIIOJHEHUU  y4EOHBIX,
M03HABATEIbHBIX 3a/1a4, BBIMOJHEHUN XUMHUUECKUX IKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX
IIPOEKTOB, CTPEMJICHHMS] K B3aMMOIOHMMAHHUIO W B3aMMOIIOMOIIM B MPOIECCE ITOM
yueOHON AesTeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEJIEHUE U MOCTYNKUA CBOUX
TOBapHUIEH C TO3UIMH HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHHS
ITOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33pEHUYECKHE TPEJCTABICHUS O BEUIECTBE M XUMHUYECKOM peakluH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABISIONINE OCHOBY
Ui TIOHMMAHUS CYIIHOCTH HAyYHOW KapTUHBI MHpa, MPEICTaBICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBI, B3AMMOCBS3SX YeIOBEKa ¢ MPUPOIHOI Cpeiou, O
POJIM XMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEI];

[O03HaBaTeJIbHbIE MOTHUBBI, HAIIPaBJICHHbIE HA [TOJIy4€HUE HOBBIX 3HaHUH 110 XUMUH,
HE0OX0UMBbIe AJis O0BSICHEHHS HAOII0TaeMbIX MTPOIIECCOB U SIBICHUH, TO3HABATEIBHOM,
MH(GOPMAIIMOHHON U YUTATEIBCKOW KYIbTYPBHI, B TOM YHCIJI€ HABBIKOB CAMOCTOSITENIbH O
paboThI C yueOHBIMU TEKCTaMU, CIIPABOYHON JIUTEPATYPOM, TOCTYITHBIMU TEXHUYECKUMU
CpeaCcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUM;

MHTEPEC K 00yUEHHUIO U TTO3HAHUIO, JTIOO03HATEIIBHOCTh, TOTOBHOCTh U CLIOCOOHOCTH
K caMmo00pa30BaHUIO, MPOEKTHON U MCCIIEI0BATEIBCKON EATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBIECHHOCTH M YPOBHS 00y4eHHUS B JaIbHEUIIIEM;

4) hopMUpPOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHUE IIEHHOCTH YKU3HU, OTBETCTBEHHOTO OTHOLIEHHSI K CBOEMY 3/10POBBIO,
YCTaHOBKH Ha 37I0POBBIN 00pa3 *KU3HU, OCO3HAHUE TIOCTICACTBUNA U HEMIPHUITHE BPETHBIX
NpUBbIUEK (YMOTpEOJEHUsI alKOroysl, HAPKOTUKOB, KYpPEHHUs), HEOOXOJIMMOCTH
COOIOICHNS TIPaBMJI OE30MACHOCTH MPH OOpaIIeHNH ¢ XUMUYECKUMHU BEIIECTBAMU B
OBITY U peabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY HM3YYCHHUIO Mpodecchii W Tpylda pasIndHOro poja,
YBOXCHHE K TPYAYy W pe3yiabTaTaM TPYAOBOW NEATEIHHOCTH, B TOM YHCIIE Ha OCHOBE
NPUMEHEHHUS TPEAMETHBIX 3HAHWM MO XMMHH, OCO3HAHHBINH BbIOOp MHIWBUIYaJbHOU
TPACKTOPUHU TPOJOJDKEHUS O00pa30oBaHUA C YYETOM JIMYHOCTHBIX HWHTEPECOB H
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIHEIHON
npo(hecCHOHATFHON AEITeNTbHOCTH W Pa3BUTHS HEOOXOIAMMBIX YMEHUW, TOTOBHOCTH
aIalITHPOBAThCA B MTPO(HECCHOHATILHOM Ccperie;



6) IKOJIOrHYeCKOT0 BOCITUTAHMS

9KOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOUHUKY KU3HU Ha
3emMiie, OCHOBE €€ CYIIIeCTBOBAHHS, IMOHUMAHHE IEHHOCTH 3J0POBOIO M 0E301acHOTrO
oOpa3a JKM3HH, OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (DU3HYCCKOMY U
ICUXUYCCKOMY 3J0POBBIO, OCO3HAHHE I[CHHOCTH COOJIOACHHUS IPaBHII 0€30I1aCHOrO
MOBEICHHS IIPU pabOTE C BEIIECTBAMH, a TAK)KE B CUTYAIIUAX, YIPOKAIOIIUX 310POBBIO
YKU3HHU JTIOEH;

CIIOCOOHOCTH TMPUMEHATh 3HAHHWSA, IOJydaeMble IPH H3YUYCHUH XHMHH, IS
peIlIeHHsT 3a/Jay, CBA3aHHBIX C OKPY)KAIOIIEeH MPUPOIHON CPEIOH, I IMOBBIIICHHUS
YPOBHS 9KOJIOTHYECKOMN KYJIbTYPhI, OCO3HAHMS TTI00aIHHOI0 XapaKkTepa KOJOTHYECKUX
npodaeM M MyTed HX PEHMICHHS IOCPEACTBOM METOJ0B XHUMHH, 3KOJOTHYECKOTO
MBIIIUICHUS, YMEHHSI PYKOBOJCTBOBAThCSI MM B IMO3HABATEIbHON, KOMMYHHKATHBHON |
COLIMAJILHON MTPAKTHKE.

METAIIPEJAMETHBIE PE3YJIBbTATbBI

B cocraBe MeTampeAMETHBIX pe3yJbTaTOB  BBIJACISIOT  3HAYUMBIC  JUIS
dhopMUpOBaHUS MHPOBO33PEHUSI OOICHAYYHBIC TOHSATUS (3aKOH, TEOPHS, IPUHIIHII,
rUInoTe3a, pakt, cCucTeMa, IPoIecC, IKCIIEPUMEHT U APYToeE. ), KOTOPBIC UCIIOIB3YIOTCS B
€CTECTBEHHO-HAYUHBIX YYCOHBIX MpPEeAMETaxX U MO3BOJISIOT HA OCHOBE 3HAHUN M3 ITHX
npeaMeToB (OpMHUPOBATh MPECTABICHUE O IETOCTHOM HAay4yHOM KapTUHE MuUpa, U
YHUBEpCAJIbHBIC  yueOHble  JeWCcTBUA  (MMO3HABaTeNbHbIE, KOMMYHHMKATHBHBIC,
peryJIaTHBHBIE),  KOTOpble  oOecrneuuBaroT  (OpPMHUPOBAaHHWE  TOTOBHOCTH K
CaMOCTOSTCIIbHOMY TIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHON MeATeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE el cCTBUSA

ba3oBble Jilornueckue JaeiicTBUA:

YMEHHS MCIIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TTPU OCBOCHUM 3HAHMIA:
pPacKpbIBaTh CMBICT XHUMHUYECKHX TMOHATUH (BBIACIATh MX XapaKTepHbBIC TPHU3HAKH,
YCTaHaBJIMBATh B3aUMOCBS3b C JPYTUMH TOHSITUSIMH), WUCIOJIB30BaTh TOHATHUS IS
OOBSICHEHUS OT/ACJIBHBIX (PAKTOB U SIBIICHHM, BHIOMpPATh OCHOBAHUS W KPUTEPUU IS
KJIacCU(UKAIIUM XUMHUYECKMX BEIIECTB M XUMHUYECKHX PpEaKIUi, YCTaHABIUBAThH
MIPUYUHHO-CJICACTBEHHBIC CBS3M MEXKIY OOBEKTaMH HM3YUYCHHS, CTPOUTH JIOTHUYCCKHE
paccyxaeHus (MHIYKTHBHBIE, JEAYKTHBHBIC, MO aHAJIOTHUM), JeJlaTh BBIBOALI W
3aKJIFOYCHUS;

YMEHHE TPUMEHATh B TIpoOIlecce TMO3HAHUSA TMOHSTUS  (TpeAMETHhIE U
METaNpeIMETHBIE), CUMBOJUYECKUE (3HAKOBBIE) MOJIEIHU, HCIOJIb3yEeMbI€ B XHUMHH,
peoOpa3oBLIBATh IMPOKO NPHMEHSIEMbIE B XHMHH MOJCIbHBIC IPEIACTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJIEMEHTA), XUMU4ecKas (opMysia U ypaBHECHHE XUMUYECKON
peakIuy — MpU PeIICHUH y4eOHO-TI03HABATEIbHBIX 3a/1a4, ¢ YUETOM 3TUX MOJICIbHBIX
MPEJCTABICHUI BBISIBISATh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKK H3ydaeMBbIX
00BEKTOB — XHMHYECKHX BEIIECTB M XHMHYCCKHX PpEaKIUH, BBISABIATH OOIIHE
3aKOHOMEPHOCTH, NPUYMHHO-CIICICTBEHHbIE CBA3M W NPOTUBOPEUUS B H3Yy4AEMBIX
MpoIeccax u SIBICHUSX.



ba3oBble ucciaenoBarejabCcKue JeCTBHUA.

YMEHHUE MCIOJb30BATh IIOCTABJICHHBIE BOMPOCHI B KA4E€CTBE WHCTPYMEHTA
MO3HAHUS, a TaK)Ke B KaueCTBE OCHOBHI I (POPMUPOBAHUS THIOTE3BI 1O MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA;

IpUOOpPETEHHE OIbITa 1O IUIAHUPOBAHMIO, OpraHuW3alldd U MPOBEACHUIO
YYEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HA0II0/1aTh 32 XOJI0OM MPOIECCa, CAMOCTOSITEILHO
MIPOTHO3UPOBATH €r0 Pe3yibTaT, (HOPMYIUPOBATH 000OIICHUS 1 BEIBOBI 110 pE3yIbTaTaM
POBEAEHHOTO OMbITA, UCCIICAOBAHUS, COCTABIIAThH OTUET O IIPOJICTaHHON padoTe.

Pabora ¢ nuHpopmanueii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALIUIO PAZTUYHBIX
BUJOB W (OpM TpEACTaBICHUS, IMOIYy4aeMyl0 W3 PAa3HbIX HCTOYHUKOB (HAy4HO-
NoMmyJIsipHasl JIUTepaTypa XUMUYECKOTO COJAEpKaHHUs, CIIPAaBOYHbIE MOCOOUS, PECYPCHI
WNHTepHeTa), KpPUTUYECKM  OLEHUBATh MNPOTUBOPEUYMBYI0O U  HEJAOCTOBEPHYIO
MH(}OpMAIHIO;

YMEHUE MPUMEHITh Pa3IUYHbIe METOJbl W 3alpochl MPHU IOUCKE U OTOOpe
MH(GOpPMaLlUU U COOTBETCTBYIOIUX JAHHBIX, HEOOXOAMMBIX JJIsl BBIITOJIHEHUS YUEOHBIX U
MO3HABATENbHBIX 3aJa4 OINpEeAENEHHOr0 THUMa, NpUOOpeTeHHe OmbiTa B 00JacCTH
UCIIOJIb30BaHUs ~ MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTWH,  OBJIAJICHUE
KyJIbTYpPOIl aKTUBHOTO UCIIOJIb30BAHMS PA3IMUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIBHO
BbIOMpaTh ONTHUMAJIbHYIO (QOpMy MpeacTaBieHHs HH(DOpPMALMU U WIUIFOCTPUPOBATH
pelaeMble 3a/1a4d HECIOKHBIMHU CXEMaMHU, InarpaMMaMu, ApyruMu (opMaMu rpaduku
U UX KOMOMHALIUAMY;

YMEHUE HCIOJb30BaTh M  aHAIM3UPOBaTh B  Ipolecce ydyeOHOM U
UCCJIEI0OBATENbCKOW JICSITENIbHOCTH HMH(POPMALIMIO O BIMSAHUM POMBIIUICHHOCTH,
CEJIbCKOT0 XO35KMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEN TPUPOIHOM CPEBI.

KoMmyHMKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUS 3a/laBaTh BOMPOCHI (B X0Jie Auanora W (Wiau) IUCKYCCHM) MO CYLIECTBY
o0cyX/1aeMoi TeMbl, OPMYIHPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITTOJIHEHHUS
MPEIIIOKEHHON 3a/1a4u;

YMEHUS NPEACTABIATh MTOJYYEHHBIE PE3YyJIbTaThl IO3HABATEIBHOMN AEATENBHOCTH B
YCTHBIX W IHCbMEHHBIX TEKCTaX; J€JaTh IPE3CHTALHI0 PE3YJIbTaTOB BBINOIHEHUS
XUMUUYECKOTO HKcrHepuMeHTa (J1abopaTOpHOrO OMbITa, JabopaTopHOM padoThl MO
MCCJIEIOBAHUIO CBOMCTB BELIECTB, yU€OHOTO POEKTA);

yMEHHUsI y4eOHOro COTpyIHHMYECTBA CO CBEPCTHHMKAMH B  COBMECTHOH
ITIO3HABATEJIbHOM W MCCIIEI0OBATEIbCKOM AEATENBHOCTH IMPHU PELIEHWN BO3HHUKAOIINX
npo0JsieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAHUS MO3ULUN (00CYX ACHHUS,
OOMEH MHEHMSIMH, «MO3TOBBbI€ IITYpPMbI», KOOPJAMHALIMS COBMECTHBIX JIEUCTBHIA,
OTpeIeJICHUE KPUTEPHUEB IO OIEHKE KaueCTBa BHITIOJIHEHHON pabOThI U ApyTrHe).



PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHUE CaMOCTOSATEIbHO ONpPENENATh LEJIH JACSITENbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJHUPOBATH M TPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATEIIbHOCTh, BBIOMpaTh Hambosiee A(hPEKTUBHBIE CIOCOOBI pelIeHUs Y4YEeOHBIX U
NO3HABATEIBHBIX  3a7a4, CAMOCTOATEIBHO  COCTaBISITh WM  KOPPEKTUPOBATH
IIPEUIOKEHHBIA aJITOPUTM JECUCTBUM NPU BBINOJHEHUHN 3aJaHUM C YYETOM MOJy4YECHUS
HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKLUAX, OICHUBAThH
COOTBETCTBHUE MOJIYYEHHOTO pe3yJibTaTa 3asBICHHON €M, YMEHHE HCIOJIb30BaTh U
aHaJM3UPOBAaTh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUU 3a1aHUM.

HNPEIMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTENBLHOTO COACpPKaHMUS,
YCTaHOBJICHHOTO JTaHHOHW (henepanbHON pabouell MporpaMMoOi, BRIICIISIOT: OCBOCHHBIE
0oOy4aronIMMUCs HAyYHbIE 3HAHUSA, YMEHUS U CIOCOOBI ACHCTBUM, cienuduuecKkue JJs
MIPEAMETHON 001acTh « XUMHUSI», BUABI IEITETLHOCTH 0 MOTYyYE€HUIO HOBOTO 3HAHMSI, €TO
MHTEPHPETALNH, TPEOOPA30BAHUI0O U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTYaLUSX.

K koHny o0yueHus B 8 kJiacce mpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHWMHYECKHUX TOHSITUH: aToOM, MOJEKYJa,
XUMHAYECKUM DJIEMEHT, IIPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOAHAs W HEOAHOPOJHAs), BaJEHTHOCTb, OTHOCUTEIbHAS AaTOMHAs U
MOJIEKYJISIPHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
J0J151 XUMHUYECKOT'0 3JIEMEHTA B COEJUHEHUH, MOJISIPHBIN 00BEM, OKCH/I, KUCIIOTA,
OCHOBAHME, COJIb, AIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUSI, XUMUYECKas
peakuus, KiaccUPUKauug peakUMil: peakuud COEAUHEHHS, PpPEeaKIUU
Pa3NIOKEHMSI, pEAKLIMK 3aMEIIeHHs], peaKlIui 0OMEHa, SK30- U YHI0TEPMHUUECKUE
peakimu, TersioBoi 3hPeKT peakiuu, SApo aToMma, FIEKTPOHHBIN CJIOW aToMma,
aTOMHasi OpOUTaIb, PAANYC aTOMa, XUMHUYECKas CBSA3b, MOJISIPHAs U HEMOJIApHAas
KOBAJICHTHAs CBA3b, NOHHAS CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MAaCCOBASI JOJIA
BelecTBa (MPOIIeHTHAs KOHIIEHTpAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHITUN U MPUMEHSTh
ATU MOHATHS PH ONKUCAHUY BEIIECTB U UX MPEBPAIICHUM;

e HCIOJIb30BAaTh XMMHUYECKYIO CUMBOJIMKY JUIsl COCTaBICHUSI (POPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUI;

e ONpEAeNATh BAJICHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENIEHb OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCTUHEHUSAX, MPUHAJIC)KHOCTh
BEUIECTB K ONpEAeNEHHOMY Kiaccy COEAMHEHUH 1o QopmyiaMm, BHJ
XUMHUYECKOU CBA3U (KOBAJICHTHAS! U MOHHASA) B HEOPTaHUYECKUX COCIMHEHUSX;

e packpeiBaTb cMmbIca Ilepuommueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh I[OHMMAaHUE TEPUOJUYECKOM 3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX JIEMEHTOB OT UX NOJIOKEHUS B [leproauueckoil cucreMe, 3aKOHOB



COXPAaHEHMUSI MAaCChl BELIECTB, ITOCTOSHCTBA COCTABA, ATOMHO--MOJIEKYJIIPHOTO
YYEHMs, 3aKOHa ABOraapo;

OMHCHIBATh U XapaKTEepU30BaTh TabmuuHyro (hopmy Ilepmomnyueckoit cucTemsl
XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJ1aBHas NoArpynmna (A-rpyrna)
u «noboyHas noarpynna (b-rpyra)y, Manbie 1 00JIbIINE IEPUOIbI, COOTHOCUTD
o0o3HaueHUsA, KOTOopble uMeloTcs B Tabmume «llepuonmyeckas cucrema
xuMudeckux 31ueMeHToB 1. . MeHneneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMHA
CTPOEHHUS aTOMOB XMMUYECKHUX JIEMEHTOB (COCTaB U 3apsi] sijipa, 0011ee Ynucio
AJIIEKTPOHOB U paclpeIeICHUE UX IO DJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHUYECKHME JJIEMEHThl, HEOPraHWYeCKHE BEIIECTBa,
XUMUYECKUE PEAKINHU (10 YHCIIy U COCTaBY YYaCTBYIOLIMX B PEAKLUU BEILIECTB,
1o TeroBomy 3¢ deKry);

XapakTepu3oBaTh (OMHCHIBATH) OOIIME XHMMHYECKHE CBONCTBAa BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPXKAAsl OMUCAHUE MPUMEPAMU MOJEKYJSPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTHO3UPOBATh CBOKCTBA BELIECTB B 3aBUCHMOCTH OT KX Kadye€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH MPOTEKAHUA XUMHYECKUX MPEBPALICHUN B PA3JIMYHBIX
YCIOBUSIX;

BBIUHCIISITh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIDHYIO MacChbl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOT0 3JIE€MEHTA MO (OpMyJie COETUHEHHS, MAaCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU
peakuuu;

IPUMEHSTh OCHOBHBIE ONEPAIlMM MBICIUTEIBHON JEATEIbHOCTH — aHalIu3 U
CHUHTE3, CpaBHEHHE, O0O00OIIECHHEe, CHCTEMaTHU3alluio, KiIaccu(uKaIuio,
BBISIBJICHUE IPUYUHHO--CJIEACTBEHHBIX CBSA3EH — JJIs1 U3YUEHUS CBOMCTB BEIIECTB
M XUMHYECKMX PEAKLHH, €CTECTBEHHO-HAYyYHbIE METOAbl TMO3HAHUSA —
HAOJIOICHUE, W3MEPECHHE, MOJCIUPOBAHUE, DJKCIEPUMEHT (peajbHBId U
MBICJICHHBIN );

CJIeI0oBaTh IMpaBUJiaM IMOJIb30BAHUS XUMHUYECKOM TOCYON M J1ad0paToOpHBIM
00opy0BaHUEM, a TAKXKE MpaBUIaM OOpallleHHs] C BEIIECTBAMH B COOTBETCTBUU
C UHCTPYKIHUSIMU IO BBIMOJHEHUIO JIA0OPATOPHBIX XMUMHUYECKHX OIBITOB IO
HOJyYEHHUIO M COOMPAHUIO I'a3000pa3HbIX BEUIECTB (BOAOPOJA U KHUCIOPOJa),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEAECIEHHOW MacCOBOM J0JIEM PACTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATH M TMPOBOJWTH XHMHUYECKHE SKCIECPUMEHTHI IO
PAcCIO3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C NOMOIIBK) WHIWKATOPOB
(;makmyc, herondraaenH, METHIIOPAHK U JPYTHE).

K xonmy oOyuyeHus B 9 kJacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

PaCKpbBIBATb CMBICII OCHOBHBLIX XHMHYCCKHX MOHATHUM: XUMHUYECKUU JJIEMCHT,
aTOM, MOJICKYJI4a, NOH, KaTHUOH, aHNOH, ITPOCTOC BCIICCTBO, CIIOKHOC BCIICCTBO,
BaJICHTHOCTb, OJJICKTPOOTPHULATCIIBHOCTL, CTCIICHb OKHCJICHHA, XHMMHYCCKaAA

peaKkims, XUMUYECKast CBS3b, TEIJIOBOU A((PEKT peaxiuu, MoJb, MOJSPHBIHI
10



00BEM, pPACTBOp, DJIEKTPOJMUTBI, HEANEKTPOJUTHL,  AIEKTPOIUTHUECKAS
AUCCOLMAIS, pEaklUMd HMOHHOTO OOMEHa, KaTalau3aTop, XHUMHUYECKOe
paBHOBecHe, OOpaTHUMble W  HEOOpaTUMbIEe pEaKIHUH, OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIE PEAKIMU, OKHUCIHUTENb, BOCCTAHOBUTEIb, OKHCICHHE U
BOCCTAaHOBJICHHE,  aUIOTpomnus,  amM(pOTEpPHOCTh,  XHMMHUYECKas  CBS3b
(KoBayieHTHAas, MOHHAsI, METAJTMYECKAsA ), KPUCTAJUIMUECKasl PEeIIETKA, KOPPO3Us
METaJUIOB, CIUIaBbI, CKOPOCTh XMMHYECKOW pEaKIMH, MPEIEIbHO TOMyCTHUMas
koHneHntpanus [TJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUNA U MPUMEHSTH
ATU MOHATHS IPU ONKUCAHUY BEIIECTB U UX MPEBPAILICHU;

MCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIHMKY JUJIsl COCTaBICHHUS (GOPMYI BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENEIIATh BAJICHTHOCTh U CTEINEHb OKHUCIICHHS XUMHUYECKUX DSJIEMEHTOB B
COCIMHEHMSX  PA3JIMYHOIO  COCTaBa,  IPUHAJUICKHOCTH  BEUIECTB K
onpenen€éHHOMY KJIacCy COEIMHEHHMHM Mo (popMmyliaM, BHJ XMMHUYECKOW CBSI3U
(xoBaneHTHAas, MOHHAs!, METAININYECKAs) B HEOPTaHUYECKUX COETMHEHUSX, 3apsi]
MOHAa N0 XHMMHMYECKOW (QopMyse, XapakTep Cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COECIMHEHMI, TUI KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOIO
BELIECTBA;

packpeiBath cMmbIci [lepuoamueckoro 3akona JI. WM. MenaeneeBa wu
JEMOHCTPUPOBATh €ro MOHUMAHKE: ONMKUCHIBATh U XapaKTEPU30BaTh TAOINUYHYIO
dopmy Ilepuonnyeckoil cucTeMbl XUMUYECKUX JIEMEHTOB: Pa3iINyaTh MNOHITHS
«rnaBHas noarpynna (A-rpynna)» u «nobounas noarpymnmna (b-rpymnma)», masbie
U OOJbIIME TEpPUOJIbl, COOTHOCUTh OOO3HAYEHMsI, KOTOpbIE HMEIOTCS B
MEPUOINYECKON Ta0JIMIIE, C YUCIOBBIMUA XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3aps] fA1pa, oOLIee YHCIO 3JIEKTPOHOB U
pacmpeneiieHdie WX 1O  JJEKTPOHHBIM  CJOSIM), OOBSCHATH  OOIIUE
3aKOHOMEPHOCTH B H3MEHEHUU CBOMICTB 3JIEMEHTOB M HX COCIWHEHHHA B
npejesiax MajblX MEPUOAOB W IIABHBIX MHOATPYNI € YYETOM CTPOCHHSI UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE BJIEMEHThl, HEOPraHWYECKHUE BEIlECTBa,
XUMHUYECKHE peakuu (10 YUCIy U COCTaBy Y4acTBYIOLIUX B PEAKIIMU BEILECTB,
O TEeIUIOBOMY 3(P(eKTy, N0 U3MEHEHHUIO CTENEHEW OKHUCIIEHUS XUMHUYECKUX
AJIEMEHTOB);

XapaKTepHU30BaTh (OMUCHIBATH) OOIINE U cielM(pUIeCKre XUMHUUYECKUE CBOMCTBA
IIPOCTBIX W CJOXHBIX BELIECTB, MOATBEPXKAAsl ONUCAHUE NPUMEPAMHU
MOJIEKYJIIDHBIX W HWOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XHMHYECKHUX
peaKkuii;

COCTaBJISITh YPAaBHEHUS AJIEKTPOIUTUUECKON TUCCOIMALMN KUCTIOT, IIeJI0Yed U
CoOJIel, TOJHBIE M COKpalIEHHbIE YpPAaBHEHMSI peakUuMid HOHHOTO OOMEHa,
YPaBHEHUS PEaKIMil, TOATBEPKIAAIOIIUX CYIIECTBOBAHUE IT'€HETUUECKOW CBA3HU

MCIKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB,
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PacKphIBaTh CYIITHOCTh OKHUCJTUTEIIbHO-BOCCTAHOBUTEBHBIX  PEAKIIHHA
MTOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OallaHCa dTUX PEaKIIHiA;
MIPOTHO3WPOBATh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOYXHOCTH MPOTCKAHNS XUMUYCCKUX TPEBPAIICHUN B PA3INIHBIX YCIOBUSX;
BBIYHCIIATh OTHOCHTCIBHYIO MOJICKYJSIPHYIO M MOJISIDHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO0 XHMHYECKOTO dJIeMEHTa 1Mo (GopMysie COSAMHEHUS, MACCOBYIO
JIOJII0 BEIIECTBA B PAacTBOPE, MPOBOAUTH PACUETHI M0 YPABHEHUIO XHMHYECKOM
peaKIny;

coOJTI0/IaTh TIPaBWIJIA ITIOJIb30BAHUS XHMHYECKOW TOCYIOM W J1abOpaTOPHBIM
o0opya0oBaHUEM, a TaK)KE MTpaBUiIa OOPAICHUS C BEMICCTBAMU B COOTBETCTBHUH C
WHCTPYKIIUSMH TI0 BBIMIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX OIBITOB TIO
MOJIYYCHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa W YTIIEKHCIIOTO
rasa);

IIPOBOJIMTh PEAKIMH, IMOATBEPKIAIONINE KauyeCTBEHHBINM COCTaB Pa3IUYHBIX
BEIIIECTB: PACTIO3HABATH OMBITHBIM IMyTEM XJIOPHI-, OPOMHUI-, HOAUI-, KapOOHaT-
, bocdar-, cunmukar-, cynbdar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS U MOHBI
M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIKME B BOAHBIX PACTBOPAX HEOPTaHUIECKUX
BCIIICCTB;

IPUMEHSTh OCHOBHBIE OIEpaIlid MBICIUTEIBHON JEATCIbHOCTH — aHalIu3 U
CHUHTE3, CpaBHEHHE, OO0OOIIEHHUE, CUCTEMATH3allMIO, BBISIBJICHUE MNPUYUHHO-
CICICTBCHHBIX CBSI3¢d — I W3YYCHUS CBOWCTB BEHIECTB M XHMHYCCKHX
peakIuii, eCTeCTBEHHO-HAyYHBIC METO/IbI TTO3HAHMS — HAOJIIOICHUE, U3MEPECHHUE,
MOJICTUPOBAHHUE, IKCIIEPUMEHT (peaJIbHBIM U MBICIICHHBIN ).

2. COAEP KAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHbIC XUMHUYECKHE IOHATHS

[Ipenmer xumuu. Posib XuMuK B )KU3HU YEJIOBEKA. XUMUS B CUCTEME Hayk. Tena u
BeniecTBa. Ousznueckre CBOMCTBA BEIIECTB. ATperaTtHoe COCTOsAHuE BeuiecTB. [lonsTue
0 MeToJax Mo3HaHusi B xuMuu. Yucteie BemectBa U cmecu. CrnocoObl paszjeneHus

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 2JIeMEHThl. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
[IpocTbie U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckass ¢opmysa. BaleHTHOCTP aTOMOB XHMHUYECKHUX DJJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTEIbHAsA aTroMHas Macca. OTHOCHTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi 10151 XUMUYECKOT0 3JIEMEHTA B COCIMHEHHH.

KonnuecTBo Beniecta. Mousib. Monsipas Macca. B3anmMocCBsI3b KOJIMYECTBA, MACCHI
W Yuclia CTPYKTYPHBIX €AWHUIL BemiecTBa. Pacu€tel mo ¢opmysaM XUMUYECKHX
COECIMHEHUM.
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®u3nvecKre U XMMUYECKUE ABICHUSI. XUMHUYECKasi peakus U €€ Mpru3HaKku. 3aKoH
COXpaHEHUsI MAacCChl BEIIECTB. XUMUYeCKue ypaBHeHHs. Kiaccudukanus XuMHUIecKux
peakiuii (CoeAMHEHUs, Pa3JIOKEHUSI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHYECKON MOCYJOM, MpaBwiiaMu paboThl B J1aOOpaTOpuu M
npuéMaMu OOpaleHus: ¢ JabopaTopHBIM O00O0PYJOBaHMEM, HM3YYEHHE U OMNHCAHHE
bu3nyecKux CBOMCTB 00pa3lloB HEOPTAaHWYECKUX BELIECTB, HAOMIOIEHUE (PU3UUECKHUX
(nu1aBiieHHE BOCKa, TasiHUE JIbJa, pACTUPAHKUE caxapa B CTYIIKE, KUTIEHUE U KOHACHC AU
BOAbl) M XUMHUYECKHMX (TOpEeHHE CBEuYd, TMPOKAJUBAHUE MEAHOW TIPOBOJIOKH,
B3aMMOJICUCTBHE MeJla C KHUCJIOTOM) SIBJICHWH, HAOJIOJEHUE W OINMCAaHWE MPU3HAKOB
MIPOTEKaHUSI XMMUYECKHUX peaklUMil (pas3iioKeHUe caxapa, B3aWUMOJECHCTBHE CEPHOMN
KHCIIOTBI C XJIopunoM Oapus, paznoxenue rumpokcuaa menu (1) mpu HarpeBanum,
B3aUMO/IeHCTBHE XKeseza ¢ pacTBopoM coiu meau (1), uzyuenue cnocoboB paszieneHus
CMeced: C TMOMOIIbI0 MarHuta, GUIbTPOBAHKWE, BbIMAPUBAHUE, JTUCTUILIALINS,
xpoMarorpadusi, TpOBEICHUE OYMCTKH MOBAPEHHOW COJIM, HAOIIOJEHUE W ONMUCAHUE
pEe3yJbTaTOB IPOBEACHUSA OINBITA, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MaccChl,
CO3JaHue MOJIeNIel MOJIEKY (IIapOCTEPKHEBBIX).

IMepuoanueckuii 3axkoH U Ilepuoauyeckas cucremMa xumudeckux iemeHTon /. U.
MenaesieeBa. CTpoeHre aTOMOB. XHUMHYECKAsl CBA3b.

ITepBbie MOMBITKU KJIacCU(PUKAIIMA XUMHUECKUX 3JIeMeHTOB. [loHsTHE O Tpymmax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U HIEIIOYHO3EMENbHBIE METAJUIbI, T'aJIOT€HbI, HHEPTHBIE
rasbl). DIIEMEHTBI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCU/IBI.

ITepuonnueckunt 3akoH. [lepuonuueckas cucremMa xumMuueckux aneMeHToB Jl. U.
MenneneeBa. Kopotkonepuonnas u anmuHHomnepuogHas ¢dopmbl [lepuoguyeckoit
cucteMbl xXumuyeckux anemMeHToB J1. M. Menneneesa. [lepuoasl u rpymnmnsl. @uznueckuit
CMBICJI IOPAIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aTomHbIX snep. M3orombl. Dnexktponsl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuUMHUECKuX AMeMeHTOB llepuomnyeckoit
cucremsl JI. WM. Menneneea. XapakTEpUCTUKA XUMHYECKOTO DJIEMEHTA IO €ro
nonoxenuto B [lepnonnueckon cucreme JI. 1. Menneneesa.

3aKOHOMEpPHOCTM HW3MEHEHHsS paauyca aTOMOB XHMHYECKHX DJEMEHTOB,
METAINTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpynnaM U Mepuoiam.

3nauenue Ilepuogmveckoro 3akoHa u Ileproanueckoil CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB ISl Pa3BUTHUS HaykH U npakTuku. [[. 1. MeHnneneeB — yu€HbI U TpaKIaHUH.

Xumudeckass cBs3b. KoBasieHTHass  (MOJisipHAs W HEMOJISIpHAsi)  CBSA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb okwucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTEINIbHBIE peakiuu. [Iponecchl
OKHCJICHHS] U1 BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Kpucramnmnueckas pemerka. Buabl KpUCTaUIMYECKHX pEMIETOK. B3anmocsA3b
CBOWCTB BELIECTBA U THUIIA KPUCTAJUINYECKON PEIIETKHU.
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Xumuueckuii IKCnepumenm:

M3ydeHue oO0pas3loB BEMIECTB METALIOB W HEMETAJIOB, B3aWMOJCHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT U IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOMINX TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
pPEeaKIMK Pa3NIOKEHUS, COSTUHEHUS ).

Ba:xHeiinmue npeacTaBUTe I HEOPrAHNYECKNX BelECTB

Monsipabiil 00BEM ra3oB. PacyéTel N0 XUMUUECKUM YPaBHEHUSIM.

dusnveckre CBOMCTBa BOJbI. Boma kak pactBopurens. PactBopsl. HackieHHbie u
HEHACBILIEHHBIE pacTBOPBI. PACTBOPHUMOCTH BeleCTB B BoJe. MaccoBasi 107151 BEIIECTBA
B pacTBOpe. XUMHUYECKHE CBOKMCTBA BOAbL. OCHOBaHMS. PoJjib pacTBOPOB B MPUPOJE U B
KU3HU YesnoBeka. KpyroBopoT BOjbI B pUpoe. 3arps3HeHre NpUupoaHbIX Boa. OxpaHa
Y OYUCTKA IPUPOHBIX BOJI. Teopust 3EKTPOIUTHIECKONU JUCCOIUALIUN. DIICKTPOJIUTHI U
HEAJIEKTPOIUThL. KaTMOHBI, aHMOHBI. MEeXaHU3M JAUCCOIMALMN BEIIECTB C PA3IMYHBIMU
BUJIaMU XUMUYeCKOH cBsi3u. CteneHp Aucconuanuu. CHUIbHbBIC U C1abble AIEKTPOIUTHI.

Peakunu noHHOro OOMeHa. YcCIOBUSI MPOTEKAHUS pPEaKIMi HMOHHOTO OOMEHa,
MOJTHBIE U COKPAIIEHHBIC HOHHBIC YPABHEHUS PEaKIINil

Knaccudukanust Heopranuueckux coeguHeHuit. Oxcuapl. Kiaccudukanms
OKCH/JIOB: coJjieoOpasyroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) U
HecosieoOpaszyromne. Homenknarypa okcugoB. @U3Wyeckue U XMMHUUYECKHE CBOMCTBA
okcuaoB. [lomydeHrne OKCUIOB.

OcHoBanusi. Knaccudukaius oCHOBaHMM: MIET0YM U HEPACTBOPUMBIE OCHOBAHUSL.
Homenknarypa ocHoBaHuil. @Pu3nyeckue M XHUMHUYECKUME CBOWCTBA OCHOBAHUM.
[Tony4yeHre OCHOBaHUM.

Kucnorel. Knaccudukamus xucinor. Homenknatypa xkucior. dusmyeckue u
XUMHUYECKUE CBOMCTBA KUCIOT. P aktuBHocTn MetaiuioB H. H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenknatypa coseil. PuU3MYECKHME U XUMHUYECKUE CBOWCTBA COJEH.
[Tonmydyenue coueil.

['eneTnyeckas CBsI3b MEXKAY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICICHUE COJACPKAHUA KHUCIOpoJa B BO3AYyXE, IOIyYECHUE,
coOupaHue, pacro3HaBaHWE W HW3YYEHHUE CBOMCTB  KHUCJIOPOJa, HAOJIOJCHHE
B3aMMO/JICHCTBUSL BEUIECTB C KUCIOPOJAOM U YCIOBUSI BOSHUKHOBEHHS U MPEKPALICHUS
ropenusi (Moxkapa), O3HaKOMJIEHHE C OOpa3laMh OKCHIOB M OIKHCAaHUE WX CBOMCTB,
MoJyuyeHue, coOupaHue, pacro3HaBaHWE M M3YYEHHUE CBOMCTB Bojopoja (ropeHue),
B3aumojeicTBue Bojopoaa ¢ okcugom wmead (Il)  (Bo3MoOkHO HcCHOJIb30BaHUE
BHUJICOMATEPHAIIOB), HAOJIOJIeHHEe O0pa3lloB BEMIECTB KOJIMYECTBOM |  MOIIb,
MCCJICIOBAHNE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM J0JIEN paCTBOPEHHOIO BEILIECTBA,
B3aMMO/ICHCTBUE BOBI C METAJIIaMU (HATPUEM U KaJblUEeM) (BO3MOMXKHO UCTIOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCIEAOBAaHUE OOpPa3I[0OB HEOPTaHMYECKUX BEIIECTB PA3TUYHBIX

KJIaCCOB, Ha6J'IIOI[eHI/Ie U3MCHCHHUA OKPACKW HHAUKATOPOB B pPaCTBOpax KHUCIOT H
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1iesI04€eil, n3ydeHue B3anMozeicTBusa okcuaa meau (l1) ¢ pactBopom cepHOIl KUCIIOTHI,
KHCIIOT € METaJUlaM{, peaKklUil HeWTpalu3aluud, IMOJIYyYEHUE HEepPaCTBOPUMBIX
OCHOBAaHMI, BBITECHEHHE OJHOTO MeETajyla JIPYrUM W3 pPacTBOpa COJIM, PEIICHHUE
DKCIIEPUMEHTAJIBHBIX 33Jad 10 TeMe «BaxHedmme KiIaccsl HEOPraHWYECKUX
COEIMHEHUI.

Mexcnpeomemmnunie ceasu

Peannzannss MeXNOpeIMETHBIX CBSI3€M IMpU M3YYEHMH XUMUA B &8 Kiacce
OCYIIECTBJISIETCSL Yepe3 HMCIOJb30BaHUE KaK OOMIMX €CTeCTBEHHO--HAYUYHBIX TMOHSATUH,
TaK W MOHATHM, SIBISAIOIIMXCS CUCTEMHBIMH JUIA OTIAEIBHBIX MPEIMETOB €CTECTBEHHO--
HAay4YHOTO LIMKJIA.

OO0111e ecTeCTBEHHO--HAYYHbIE IOHATHUS: HAyUHBIH (pakT, rTHIOTE3a, TEOPHs], 3aKOH,
aHaliu3, CHUHTE3, KiacCUUKaIMs, TEePUOJAUYHOCTh, HAOIIOJEHUE, DSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHJ, WU30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUH 3apsiji, BEIIECTBO, TeEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, I'a3, (PU3MUECKHE BEIUYMHBI, €AUHUIIBI U3MEPEHUs,
KOCMOC, TUIaHETHI, 3BE€3/1b1, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJbI, IOJE3HBIE
HCKOIIa€MBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemrecTBo M XMMHYECKas peaKknus

[lepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux anemeHToB J[. U.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUN CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB MEPBBIX TPEX NEPUOJOB, KaJMsl, KAJIBLIHS U UX COEAUHEHUN B COOTBETCTBUH C
IIOJIO’KEHUEM DJIEMEHTOB B [Ieprnonueckon CucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHune BemecTBa: BUAbI XUMUUECKOMN CBA3U. THIIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOWMCTB BEHIECTBA OT THNA KPUCTAUIMYECKOM PpEMETKM W BHJIA
XUMHYECKOU CBS3H.

Knaccudpukanms M HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB. XHUMUYECKUE
CBOMCTBA BEILECTB, OTHOCAILMXCS K PA3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCUHEHUH,
TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Ba:xneiimue npeacTaBuTeId HEOPraHUYECKHUX BELIECTB

TernoBo#t 3hHEeKT XUMUUECKONW peakiny, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKHE PEAaKIMK. TOIUIMBO: YroJib U METaH. 3arpsi3HEHUE BO3AyXa, YCUIICHUE
MapHUKOBOTO Y (exTa, pa3pyIieHue 030HOBOTO CIIOS.

[lonsitTue o ckopoct xumuueckol peakuuu. [lonsiTue 00 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKHUX peakiusx. [[oHATHE O TOMOTE€HHBIX U TEeTePOreHHBIX
peakuusx. [lonsarne o karamusze. IloHsTHE O XUMHUYECKOM paBHOBeCHMU. DaKTOPHI,
BIIASIOLIME HA CKOPOCTh XMMUYECKOU PEAKIIUU U MTOJI0KEHUE XMMUYECKOTO PABHOBECHS.
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OKHCIIUTENBEHO-BOCCTAHOBHUTEIIbHBIE peakuuu, AIIEKTPOHHBIN OanmaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHOU peakuu. COCTaBI€HHE YPABHEHUI OKUCIUTEIBHO--
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJb30BAHUEM METO]1a AIEKTPOHHOIO OaslaHca.

Teopust >JIEKTPOJUTUYECKON NHUCCOLMAIMUU. IDJIEKTPOIUTHI U HEDJIEKTPOIUTHI.
Katnonsl, aHmoHbl. MexaHuU3M [UCCOLUMALMM BEUIECTB C PA3JIMYHBIMUA BUIAMH
XUMUYIEeCKO# cBsi3u. CteneHs aucconuanuu. CHIBHBIE U CIIa0BIC SJICKTPOJIUTHI.

Peakunu voHHOro OOMEHa. YcCIOBHSI MPOTEKaHUS pPEaKIMi HMOHHOTO OOMEHa,
MIOJIHBIE U COKpAIIEHHBIE HOHHBIE ypaBHEHUs peakunii. CBOWCTBA KUCIOT, OCHOBAHUM U
CoJiell B CBETE NPEJCTaBICHUA 00 3IEKTPOJUTHUECKON nucconuanuu. KauecTBeHHbIE
peakuuu Ha noHkbl. [loHsATHE O THApPONH3E CONEM.

Knaccudukaius XuMU4YeCKUX peakluid MO pa3IUYHbIM MpHU3HaKaM (M0 YHCITy U
COCTAaBY YYacCTBYIOLIMX B PEaKIMU BEIIECTB, M0 TEILUIOBOMY 3(P(EKTY, 10 U3MEHEHUIO
CTENEHEH OKHUCICHHUS XHMHUYECKHX OJJIEMEHTOB, MO OOpaTUMOCTH, MO Y4YacCTHUIO
KaTajan3aTopa). DK30- U SHJA0TEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

Xumuueckuii IKcnepumenm:

03HAKOMJICHUE C MOJICTISIMUA KPUCTAJUTMUECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB
— METaJUIOB M HEMETAJJIOB (IpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHUAa HATPHS),
HCCJICIOBAHNE 3aBUCHMOCTH CKOPOCTH XHMHUYCCKOW PEaKIMd OT BO3JCUCTBUS
pasTUYHBIX (DAKTOPOB, HCCIACAOBAHHUE DIICKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mpoiiecca AUCCOIUAMK KUCIOT, IIeoYeil 1 coyield (BO3MOXKHO HCITOJIb30BAHUE BUICO
MaTepHuasoB), IPOBEACHHUE OIBITOB, WIITIOCTPUPYIOIIUX MPU3HAKK MPOTEKAHUS PEaKIUil
MOHHOTO 0OMeHa (00pa3oBaHuE OCaKa, BBIJEICHHE T'a3a, 00pa30BaHKE BOJIbI), OIBITOB,
WJUTFOCTPHUPYIONTUX TPUMEPH OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEakiuii (TrOpeHue,
peakIMy PpaslIoKCHUS, COCIWHCHWS), PAaclo3HABaHWE HEOPTaHWYECKHX BEIIECTB C
MTOMOIIIbIO KAYECTBEHHBIX PEaKIIMi Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/a4.

Hemetanbl U ux coeiuHeHUs

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Bogopoa — 31€MEHT U MpOCTOE BEMIECTBO.
Haxosxxnenue Bogopoaa B mpupo/ie, (GU3ndecKue 1 XMMHISCKUEe CBOMCTBA, MPUMEHCHHE,
CrocoOBI moTy4ueHus. KHcoTe! 1 coun.

OO6m1as xapakTepucTrka rajioreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpPHBIE
creneHu okuciienus. CtpoeHune u Gu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB — IaJIOTEHOB.
XWMHUYEeCKHE CBOWCTBA Ha TIpUMEpe XJopa (B3aUMOICHCTBHE C METaJVIaMH,
HEMeTaJUTaMH, IejaodamMu). XiopoBoaopos. CoisiHas KUCI0Ta, XUMUYECKAE CBOWCTBA,
noytydeHue, mpuMeHeHue. J(elicTBue Xjopa U XJ0pOBOJAOPOIa HA OPTAaHU3M YEJIOBEKa.
Baxxnenmme Xa0puabl U UX HAXO0XKJICHUE B IPUPOJIE.

O6mras xapaktepuctuka 351eMeHToB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHBIC CTEMEeHW OKHUCICeHHs. Kuciaopom — 3JIEMEHT W IPOCTOE BEIIECTBO.
Haxoxxnenue kucimopoaa B mpupojie, GU3HICCKUE W XUMUYCCKHE CBOMCTBA (peaKIuu
ropenusi). Oxcuppl. [lpumenenune kwuciopoga. CrocoObl TOMydeHHs] KHCIOPOJa B
nabopaTtopun W mpombinieHHOCTH. KpyroBopor kucimopoma B mpupoge. O30H —
aJUTOTPOITHAS MOAUBHUKAINA KACIOPOaa.
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Crpoenue u (¢u3nyecKue CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAa U CEpHI.
AmnnoTponHble MOAM(PHUKAIMM KUCIOpPOJa U cepbl. XUMHUYECKHE CBOWCTBA CEpBHI.
CepoBomopoJ, cTpoeHue, (Qpu3ndeckue U XUMHYECKHue cBoicTBa. OKCHIBI CEphl Kak
NPEICTaBUTENId KHUCIOTHBIX OKCUIOB. CepHasi KHCIIOTa, (PU3MYECKHE M XUMHUYECKHE
CBOMCTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U creludpuyeckue). XUMHUIECKUe
peaxiuy, Jiexaliue B OCHOBE MPOMBIIIJICHHOTO CIoco0a MOMyYeHHs] CEPHOU KHUCIOTHI.
[Ipumenenue cepHoil KuCHOTBl. CONM CEpHOM KHUCJIOTBHI, KaYECTBEHHAs pEaKIus Ha
cynb(ar-uon. Haxoxnenue ceppl U €€ coeAuHEHUN B mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeW Cpelbl COSAMHEHUSIMUA cepbl  (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

Ob6mas xapakrepuctrka 371eMeHTOB VA-rpytibl. Oco0eHHOCTH CTPOSHHS aTOMOB,
XapaKTEepHbIEC CTETICHU OKHUCIEHUsA. A30T, paclpoCTpaHeHHE B IpUpoJIe, PU3NUECKUE U
xumuyeckue cpoiictBa. KpyroBopor azora B npupoje. AMMHaK, ero (QU3nyeckue u
XUMHUYECKHUE CBOMCTBA, MOJy4YeHHE U npumMeHeHue. Coau aMMOHUSA, UX (PU3NYECKUE U
XUMHUYECKUE CBOMCTBa, npuMeHeHue. KauecTBeHHas peakuus Ha HOHBI aMMOHMS.
A30THas KuCJOTa, €€ MOoJIyueHHe, PU3NYeCKrne U XMMUYECKHUE CBOKCTBa (00IIME Kak
MIPEACTABUTEINS KJIacca KUCIOT U cnenuduyeckue). Mcnoap3oBaHMe HUTPATOB U COJIEH
aMMOHHUSI B KadyeCTBE MMHEPAIbHBIX yI0OpeHuil. XUMHUYECKOe 3arps3HEHUe
OKpY>KaIoIllel Cpelibl COeAMHEHUAMHU a30Ta (KUCIOTHBIE JOKIH, 3arpsi3HEHUE BO3/1yXa,
MoYBbI U BoAoEMOB). Docdop, amiorponHbie Moaudukanuu Gocdopa, dpusndeckue u
xumuueckue cpoiictBa. Okcupa docdopa (V) u docdopnas kuciora, puznyeckue u
XUMHUYECKHE CBOICTBa, mosiyueHue. Mcnonb3oBanue ¢QochaTtoB B KadecTse
MUHEPaIbHBIX YI0OpEHUN.

O6mas xapaktepuctuka 351eMeHToB |V A-rpymimbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIE CTENEHW  OKUCIEHUsA. YTJIEpoJ, aUIOTPONHble  MoJu(pUKanuy,
pacrpocTpaHeHue B Mpupojae, (U3MYECKHMEe W XHUMHYECKHUE CBOMCTBa. AjcopOuus.
Kpyrosopot yrnepoaa B npupozae. OKcuabl yriepona, ux GuU3NYECKue U XUMHUUECKHE
CBOMCTBA, ACICTBUE HA KUBbIE OPraHU3MBI, [I0Jy4YEHHUE U IPUMEHEHNE. DKOJIOTHUECKHE
npo0JieMbl, CBsI3aHHBIE C OKcuaoM yriepoaa (1V), runoresa ri100aabHOTO MOTEIICHUS
KJIUMaTa, MApHUKOBBIA 3(P¢ekT. YronbHas KUCIOTa U €€ cojid, uX (PU3NYECKUe U
XUMUYECKHE CBOMCTBA, MOJyYEHUE U puMeHeHne. KauecTBeHHas peakius Ha kKapOoHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBILUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavasibHbIE MOHATHS 00 OPraHWYECKUX BEIIECTBaX KaK O COEIUHEHUSX
yraepoja (MeTaH, 3TaH, HTWIEH, aleTUJIeH, 3TaHOJ, TJIMIEPUH, YKCYCHas KHUCIIOTA).
[IpupoaHbie HICTOYHUKH YTIIEBOIOPOOB (YToJb, TPUPOIHBINA a3, HEPTH), MPOTYKTHI UX
nepepadoTku (OCH3UH), UX POJIb B OBITY M TPOMBINTUICHHOCTHU. [loHSTHE 0 OMOOTHYECKU
BKHBIX BENIECTBAaX: JKMpaxX, OelKax, yrjieBoJax — M MX POJU B KU3HHU YEJIOBEKa.
MarepuanbHOe €IMHCTBO OPTAaHUUYECKUX U HEOPTaHUYECKUX COCIMHEHUN.

Kpemnuii, ero ¢puznueckue 1 XMMUYECKUE CBOMCTBA, MOJIYYEHUE U TPUMEHEHUE.
Coenunenust kpeMHus B npupoje. O6mme npeacraBieHus: o6 oxcuae kpemuus (1V) u

erMHHeBOI;'I KHCJIOTC. CI/IJ'II/IKaTI)I, HX HCIIOJIB30BAHUC B 6BITy, B IMPOMBIIIIICHHOCTH.
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Baxueiiie cTpouTenbHble MaTepHalbl: KepaMUKa, CTEKJIO0, I[IEMEHT, O€TOoH,
xene300eToH. [Ipobnembl 0€30MacHOTO0 MCHOIB30BAaHUS CTPOUTENBHBIX MATEPHANIOB B
MMOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpaslloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOMW KHUCIOTHI,
MIPOBE/ICHHE KAauEeCTBEHHBIX PEAKUMN Ha XJOPUA-MOHBI U HAOIIOJEHHWE MPHU3HAKOB HX
MIPOTEKAaHUs, OIBITHI, OTPaXKaIIKe (PU3NIECKUE U XUMUYECKUE CBOMCTBA TAJIOTEHOB U
UX COEAUHEHUN (BO3MOXXHO HCIIOJIb30BAHUE BHJIEOMATEPHUATIOB), O3HAKOMIICHHE C
oOpasliaMu XJIOpUJOB (TaJOT€HUIOB), O3HAKOMJIEHHE C oOpa3uaMu cepel U €€
COEIMHEHUSIMU (BO3MOXHO UCIIOJIb30BAaHUE BHUJIEOMATEPHUAIIOB), HAOIIOJEHUE MTpoliecca
oOyIJIMBaHMs caxapa MoJl IeHCTBUEM KOHLUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3yYECHHE
XUMHUYECKUX CBOICTB pPa30aBIECHHON CEpPHOM KHCIOTHI, MPOBEACHUE KayeCTBEHHOMN
peakimu Ha cyiab(}aT-uoH M HaONIOACHUE MPU3HAKA €€ MPOTEeKaHUs, O3HAKOMJICHHE C
¢u3nUeckuMu  CcBOMCTBaMHM a30Ta, ¢ochopa W UX COECOUHEHUUH (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), oOpa3laMH a30THBIX M (pochopHBIX ynoOpeHui,
MOJIy4eHue, coOMpaHue, pacro3HaBaHWE M U3YUYEHHE CBOMCTB aMMHAaKa, MPOBEIACHUE
KAueCTBEHHBIX PEAKIUN HAa MOH aMMOHHUA U (pocdar-uOH M M3ydeHUE MPHU3HAKOB HX
IIPOTEKaHUS, B3aUMOJECUCTBUE KOHLEHTPUPOBAHHONW a30THOM KHCIOTBI C MEIBIO
(BO3MOKHO MCIOJIb30BaHUE BUACOMATEPUATIOB), U3YUEHHE MOJENIEH KpUCTANTMYECKUX
pemeéTok anmasza, rpaduta, (QyuiepeHa, O3HAKOMJIEHHE C IPOILIECCOM aAcopOLuu
PacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIIEM H YCTPOMCTBOM MPOTHUBOrasa,
MOJIyueHUe, CcOoOMpaHue, pacro3HABaHME W M3yYEHUE CBOWCTB YIJIEKHCIIOIO Tasa,
MPOBE/ICHUE KAueCTBEHHBIX pEaKIMii Ha KapOOHAT W CHJIMKAT-UOHBI M HU3y4YeHUE
MPU3HAKOB WX  MPOTEKaHWs, O3HAKOMIICHME C  MNPOAYKUMEW  CHJIMKATHOU
IIPOMBIIUICHHOCTH, PEUIEHNE OHKCIEPUMEHTAIBHBIX 3a1ad o Teme «BaxkHeimme
HEMETAJUIBI U UX COCTUHEHUSY.

MeTaJsibl 1 X COeIMHEHUS

OO6mrast xapakTepUCTHUKa XUMHYECKUX 3JIEMEHTOB — METaUIOB HA OCHOBAHUM WX
nonoxenus: B [lepuoanueckon cucreme xumuueckux snemeHtoB . M. MenneneeBa u
cTpoeHuss atoMoB. CTpoeHHMe MeTauioB. Meramumdeckas CBsI3b M METAJUIMYECKas
KPUCTAJUINYECKAsE PEMIETKA. OJEKTPOXMUMUYECKUN PAN  HANPSHKEHWHA METaJUIOoB.
dusznueckue 1 XUMUYECKUe cBOoicTBa MeTallIoB. OO0111e criocoObl HOTYyYEHHUS! METaJJIOB.
[ToHsiTHE O KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X OT KOppo3uu. CIiiaBbl
(cTainp, 4yryH, JIOpATIOMUHUN, OpOH3a) U UX PUMEHEHHE B ObITY U IPOMBIIIIEHHOCTH.

[{enoynbple MeTauibl: MoJiokKeHUWE B llepmoanueckod cuUCTEME XUMUYECKHUX
anemeHtoB J[. WM. MengeneeBa, CTpO€HME HX aTOMOB, HAXOXICHUE B MPHUPOJE.
dusznueckue M XUMHUYECKHE CBOWCTBAa (Ha mpumepe Hatpus U Kaius). OKCUIbl U
TUAPOKCUBI HATpUS U Kanus. [I[puMeHeHre meI0uYHbIX METaIIOB U X COECTUHEHMUIA.

[IlemoyHO3EMENBHBIE METAJIIBI MATHUM U KaJIbLMK: TI0JI0)KEHUE B [leproanueckon
CHUCTEME XUMHUYECKUX AeMeHTOB /1. 1. MenpaeneeBa, CTpoeHHE UX aTOMOB, HAX0KICHUE
B npupoje. Ouznueckne U XUMUYECKHE CBOMCTBA MarHus M Kaiblusd. Baxueumue
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COCIMHEHUS Kalblus (OKCHA, THIPOKCHUA, coiii). JKECTKOCTh BOABI U CHOCOOBI €€
YCTPAaHEHHUS.

AroMuHAN: TT00KeHMeE B [leproandeckon cucteMe XuMu4yeckux anemeHTos /1. .
MeHneneeBa, CTpOCHHE aTOMa, HaXOXKJECHHE B Npupoje. PU3NUecKrne U XUMUYECKHE
CBOMCTBa aTtOMUHUS. AMQOTEpPHBbIE CBOMCTBA OKCUAA U TUAPOKCH]IA AJTFOMUHUS.

Kenezo: nonoxenne B llepuoguueckon cucremMe xuMuueckux simemeHToB /[l U.
MenpeneeBa, CTpOEHUE aTOMa, HaxoKJaeHue B npupoae. dusnyeckne U XUMUYECKUE
cBoiicTBa xene3za. Oxeupl, ruapokcubl U conu xenesa (1) u xxenesa (I11), ux cocras,
CBONCTBA U NOJIyYEHUE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJIEHHE ¢ 00pa3llaMH METAJJIOB U CIUIABOB, MX (PU3NYECKUMHU CBONCTBaMH,
U3YyYEHUE  pe3yJbTaTOB  KOPPO3MM  METAUIOB  (BO3MOXHO  HMCHOJIB30BaHUE
BUJIEOMATEPUAITIOB), 0COOCHHOCTEW B3aUMOCHCTBHUS OKCH/IA KAJIbLIUS M HATPHUS C BOJOU
(BO3MOKHO HCIIOIH30BAHUE BUIEOMATEPUAIIOB), UCCIIEIOBAHUE CBOMCTB JKECTKOM BO/IBI,
Mpoliecca rOpeHus Kele3a B KUCI0poie (BO3MOKHO UCIOJb30BaHUE BUIEOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMI Ha MOHBI: MarHusl, KaJIbIIUs, aTFOMUHUSI,
nunka, sxenesa (1) u xenesa (l11), mequ (Il), HaOnrOMEHME W omKMcaHUE MPOLIECCOB
OKpallluBaHMs MJIAMEHU MOHAMU HATpUs, Kalus U KaJbIUs (BO3MOXKHO HCIOJIb30BaHHE
BHJIEOMATEPHUAIIOB), UCCIeNOBaHUE aM(pOTEPHBIX CBOMCTB THAPOKCHUIA ATIOMHHHS U
TUAPOKCUIA IIMHKA, PELICHHE SKCIEPUMEHTANbHBIX 3a7ad 1o Teme «Baxueiue
METAJLIbI U KX COCTUHECHHUS.

XuMHS M OKPYKAKOLIAA cpelaa

BemectBa u wmartepuansl B NOBCEJHEBHOM JKM3HM 4YeJoBeKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB M XMMHYECKUX peakiuii B ObiTy. IlepBas momois mpu
XUMHUUYECKUX 0KOTraxX U OTPaBJICHUSIX.

XVWMHUYECKOE 3arpsi3HEHUE OKpyXKaroled cpeasl (mpenenbHas JOMycTUMast
KOHIeHTpalusi Bemects, aanee — [I[JIK). Ponp Xumum B pemieHMH 3KOJIOTHYECKHUX
mpo0em.

Xumuueckuii IKCnepumenm:

u3yyeHue oO0Opa3lloB MaTepuajgoB (CTEKJIO, CIUIABbl METAJUIOB, MOJIUMEpPHbIE
MaTrepuabl).

Mesxcnpeomemmnuwie ceasu

Peannzanust MeXnpeIMETHBIX CBsI3€d NpU HM3YYEeHUHM XHUMUU B 9 Kiacce
OCYUIECTBJISIETCS UepPE3 UCIOJIH30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK
U TIOHATUM, SBIISIOMIMXCS CUCTEMHBIMU JJISi OTHAEJIBHBIX MPEIMETOB €CTECTBEHHO--
Hay4YHOTO IMKJIA.

OO0mme ecTecTBEHHO-HAYYHbBIC TTOHSTHUS: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHsI,
aHalMM3, CHUHTE3, KiacCUUKAIMsA, TEePUOJANYHOCTh, HAOIIOEHNEe, DSKCIEPUMEHT,
MOJICTUPOBAaHUE, M3MEPEHHE, MOJENb, SBJICHUE, MAPHUKOBBIM 3(P(EKT, TEXHOJOTHS,
MaTepuallbl.

®usuka: Marepusi, aToOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHU], U30TOIMBI,

PaIHOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUN 3apsil, IMTPOBOJHUKH, MOJYIIPOBOIHUKH,
19



IVDJICKTPUKH, (POTOIIIEMEHT, BEIECTBO, TENIO, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA,
ra3, pacTBOp, PAaCTBOPUMOCTh, KPHUCTAUIMYECKas pEHI€TKa, CIUIaBbl, (U3UUYECKHE
BEJIMYUHBI, €AMHUIBI M3MEPEHUsS, KOCMHYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
CounHie.

buonorusi:  ¢dorocuntes, apixaHue, Ouocdepa, HSKOCUCTEMa, MHHEpaIbHbIC
yIOOpEeHUS, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, rumpochepa, MUHEpanIbl, TOPHbIE MOPOJBI, MOJIE3HBIE
HICKOTIaeMbl€, TOTIUBO, BOJIHBIE PECYPCHI.

Tunbl pacyeTHbIX 321a4:

1. Boluncnenus xonuuecTtBa, 0o0beMa, Macchl BelllecTBa 3adauu Ha
cmecu 2a308.
2. Brraucnenre MaccoBOW TOMM XUMHUYECKOTO JJIEMEHTa 1Mo (Gopmyiie

COCUHEHUs. Ycmanosenenue npocmetiwiell opmynvl eewecmea no Macco8biM
00AM XUMUHECKUX dlleMeHmo8. Pewienue 3a0au no8bIUEeHHOU CTIONCHOCTI.

3. Beraucinennss 1Mo XMMHYECKHM YpaBHEHHUSM KOJIMYECTBa, 00BeMa,
MacChl BEIECTBA MO KOJHYECTBY, OOBEMYy, Macce pEeareéHTOB WM MPOIYKTOB
peakiuu. 3adauu Ha u3ObIMOK U HeOOCmamokx. 3a0aqyu Ha 8blXx00 NPOOYKMA Om
meopemuyecKu 803MOAHCHO20. 3a0ayu Ha cMecu U NPUMeCH.

4, PacueT MaccoBol 0JIM pacTBOPEHHOTO BELIECTBA B PacTBOPE.
Pacuem monapnot konyenmpayuu pacmeopa. 3aoauu Ha cmewugarue pacmeopos u
npueomosieHue pacmeopos. Peutenue komounuposannvix 3a0au.

Tembl npakTHYeCKHUX padoT:
1. U3zyuenue crpoenus ninamenu. HarpeBanue Ha cnuproBke. [IpaBuia 6e3omacHoit
paboOThl B XMMUUYECKOU JTaOOpaTOPHUHU.
OuncTka 3arpsi3HEHHON OBAPEHHOM COJIH.
3. IlpuroTtoBneHue pacTBOPOB C OMpPENEICHHON MAacCOBOW J0JEeH PacTBOPEHHOTO
BELIECTBA.
Peakimu noHHOro oOMeHa.
I'maponus conent.
Pelenune sxcriepuMeHTaIbHBIX 337124 0 TeMe «OCHOBHBIE KJIaCcChl

N

o ok

HCOPIraHNYCCKHUX COGI[HHGHHﬁ»

7. KauecmeeHnnvle peakyuu Ha UOHbL 8 PACEODE.
8. Ilonyuenue 6000pooa u uzyuenue e2o c8OUCM8

9. lonyuenue consinou KUciomol, u3yueHue e€ colUCma.

10.11onyuenue kucnopoda u uzyuenue e2o c0UCMa.

11.l1onyuenue ammuaxa u uzyuerue e2o C80UCMS.

12.1lonyuenue yenexucnoeo 2aza u uzyueHue e2o c8OUCMS.

13.Pemmenue skciepuMeHTanbHbIX 3aAa4 no reMe «Hemeramnst 1V — VII rpynn u ux
COCIMHEHUN.

14.7K€cTkocTh BOJIBI U METOBI €€ YCTPAHEHHUS.

15.Pemenune sKcriepuMEHTaIbHBIX 33/1a4 M0 TeMe «MeTalibl U UX COEITUHEHUSD.
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3.TemaTu4eckoe IVIAHUPOBAHME

(8 kiacc) -102 gyaca

Ne Paznen/ rema Ko-Bo yacos, Kontpo | ITpakTuuec
n/n OTBOJIMUMBIX Ha | JIbHas | Kasg pabota
U3y4YeHHUE TeMbl | paboTa
1. ITepBoHauanbHbBIC XUMHUYECKHE 13 1 2
MOHSITHSL.
2. Crpoenue atoma. Ilepunonnueckuii 1
3aKOH W TIEPUOJUYECKas CcHcTemMa 18
XUMHUYECKUX  dieMmeHtoB .M.
Menngeneena
3. CtpocHHE BEMIECTB. XUMHUYECKAS 17
CBSI3b
4. Knaccudukanus CJIOKHBIX 14
HEOPTraHWYECKUX BEIIECTB.
S. XHUMUYECKHUE PEAKIUU. 4 1
6. PactBopbl.  DnekTposiMTHYECKas 16 1 2
muccormanma. PUO.
7. Baxwueiimue KJIaCChl 20 1
HEOpPraHM4eCKUX coenuHeHnii. Mx
KJ1accuuKaIus.
CnocoObl MOJTy4eHUsI U CBOMCTRBA.
Uroro 102 5 4
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(9xaacc) -1024.

Ne Paznen/ rema Ko-Bo yacos, Kontposs | [Ipaktuy
n/n OTBOJIUMBIX HA | Has eckas
W3y4YeHHEe TeMbl | paboTa paboTta
1. IToBTOpEeHue kypca 8 kiacca. 5 1
OkucnuTenbHo- 6 1
BOCCTAaHOBUTEJIbHbBIC peaKkIuu.
Meron snexkTpoHHOro OajnaHca.
DJIEKTPOJIN3.
2. CnocoObl TOyYeHHs] U CBOMCTBA 12 1 3
OCHOBaHMI, KUCJIOT, COJICH.
I'mapomu3 coneit. KauecTBeHHBIE
peaKIMy Ha KaTHOHBI M AaHWOHEI.
OCHOBBI TEPMOTMHAMUKH. 6
3. OcHoBbl xuMHueckoit Kunetuka 6
Kiaccuduxanus XUMHUYECKHUX 2 1
peaKUHnil.
4, Bomopon wu ero BaxkHewiue 4 1
COCTMHCHMSI.
5. I"anorenst 8 1
6. [Toarpynma kuciaopoaa 10 1 1
7. [Toarpynma azora 10 1
8. [Toarpymnma yrieponaa 8 1 2
9. MeTtaibl 1 KX COSTUHEHUS 20 1 2
10 [lepBoHavanbHbIE CBEACHHS 00 5
OpTraHUYECKUX BEIIECTBAX
Hroro 102 7 11
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