


HOACHUTEJBHASA 3AIINCKA

[TporpaMmMa Mo X¥MMHKA HA YPOBHE OCHOBHOIO O0WIEro 00pa3oBaHUsl COCTABICHA HA
OCHOBE TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBareibHON MpPOrpamMbl
OCHOBHOTro 001ero odpasoBanus, npeacrapieHHbix B GI'OC OO0, a Takke HA OCHOBE
denepanpHOi pabouell mporpaMMbl BOCOUTAHUS U C YUETOM KOHUEMIMU MPENOAaBaHuUs
yueOHOro mpeaMeTa «Xumusi» B 00pa3oBaTeNbHBIX —OpraHuzanusx Poccuiickoit
denepauuu.

[Tporpamma 1mo XuMuM AAET MPEACTABICHUE O LIEAX, OOILIeH cTpaTerun o0yuyeHus,
BOCIMTAHUS U PA3BUTHUSI O0YYAIOLIMXCS CPEACTBAMU y4eOHOTO MPEAMETA, YCTAHABIMBAET
00s3aTeNIbHOE TPEAMETHOE COAEPKAHUE, NPEAYCMATPUBACT PACHPEICICHHE €ro 0
KJIacCaM M CTPYKTYPUPOBAHUE MO Pa3jieyiaM U TeMaM MPOrpaMMbl 10 XUMUHU, OTIPEACseT
KOJIMYECTBEHHBIE M KAUECTBEHHBIC XaPAKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO
MOCJIENOBATEIbHOCTh U3YUEHHS XUMUH € YUETOM MEXMPEAMETHBIX U BHYTPUIPEAMETHBIX
CBS3CH, JIOTMKM Yy4YeOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydYaromuxcs,
OTMpeNeNsieT BO3MOXKHOCTH NpEAMETa [yis peaau3auuu TpeOOoBaHWN K pe3yJsibTaTaM
OCBOCHHUSI OCHOBHOH 0Opa3oBaTeNbHOM NpOrpaMMbl HAa YPOBHE OCHOBHOIO OOLIETO
oOpa3zoBaHus, a Takke TpeOOBAHMA K pe3yjbTataM OOYyUYCHHMS XMMHWHM Ha YPOBHE LEei
U3yUEHUsT TpPEeIMEeTa M OCHOBHBIX BHJOB Y4Y€OHO-IO3HABATECIBLHONH JEATETBHOCTH
00y4aromerocs o OCBOCHUIO YU4EOHOTO COJEP>KAHMUSI.

3HaHWEe XMMHUU  CIIYKUT OCHOBOM i (pOpMUpOBaHUS  MUPOBO33PECHUS
00y4aroIIErocs, €ro MpeACTABICHUI O MaTepUaIbHOM CAWHCTBE MHpPA, BAXKHYK POJb
urpatoT (popMupyemMbie XUMHUEH MPEACTABICHUS O B3AUMONPEBPALICHUIX SHEPrUU U 00
ABOJIIOLMM BELIECTB B MPUPOJE, O MyTAX PEIICHUS MIOOATBHBIX MPOOJEM YCTORYMBOTO
Pa3BATHS 4YEJIOBEYECTBA — CBIPHEBOW, DJHEPreTUYECKOW, MHUINEBONM M OKOJIOTMYECKOMN
0€30MacHOCTH, MPOOJIEM 3IPABOOXPAHECHMUSI.

H3yueHne XuMuu:

CMOCOOCTBYET peanu3alii BO3MOXKHOCTEH Ui camMOpa3BUTUs M (HOpMUPOBAHMS
KYJIbTYPbI JMYHOCTH, €€ 001Iei U (PyHKIIMOHAJILHONH TPaMOTHOCTH;

BHOCUT BKJIaA B (OPMUPOBAHME MBIILICHUS U TBOPUYECKMX CHOCOOHOCTEH
oOyuaronmxcsi,  HABBIKOB  HMX  CaMOCTOSTEIbHOH  yueOHOH  JEeATEeNbHOCTH,
AKCIEPUMEHTAIILHBIX U UCCIIEAOBATENIbCKUX YMEHUH, HEOOXOAUMBIX KaK B TIOBCEHEBHOM
YKU3HU, TAK U B MPO(PECCUOHANBHOM NeATEILHOCTH,

3HAKOMUT CO CHEUU(PUKON HAyUHOTO MBILUICHUS, 3aKIaAbIBAET OCHOBBI 1IEIOCTHOTO
B3[JIsiIa HA €IMHCTBO TNPUPOAbI M YENOBEKA, SBISETCS OTBETCTBEHHBIM JTAllOM B
(OpMUPOBAHUYU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH 00y YaOLINXCS;

CcnocOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUSI K €CTECTBEHHO--HAY YHBIM
3HAHUSAM, K TPUPOJIE, K UYEJIOBEKY, BHOCUT CBOH BKJIAaJ B JKOJIOTMYECKOE 0Opa30BaHUE
00y 4arommxcsl.

JlaHHBIE HampaBJICHUsT B OOYYEHMM XMMHH OOECHEYMBAKOTCS  Ccrenu(pUKoi
coJiepkaHus yueOHOro MpeaMeTa, KOTOPbIi SBISETCS MEAArornyeckd aJaanTHPOBAHHBIM
OTpaskeHHeM 0a30BOI HAYKW XMMUU Ha OMPEECIIEHHOM JTare €€ pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOrO 0O0wIEro 00pa3oBaHWsi OPUEHTHUPOBAH Ha
OCBOCHME OO0Yy4YarOIMUMHUCS CHCTEMbI TECPBOHAYAIBHBIX TOHSATHH XWUMHH, OCHOB
HEOPraHWYECKOW XUMHHU U HEKOTOPBIX OTACIBHBIX 3HAYUMBIX MOHATUH OPraHU4eCKOM
XUMHH.

Crpykrypa coaepKaHHWs MPOrpaMMbl MO XHMHM CHOPMUPOBAHA HA OCHOBE
CUCTEMHOTO MOAXO0AA K €€ n3yueHuto. CoaepykaHne CKIAAbIBACTCA U3 CUCTEMBI IIOHATHNA O
XUMHUYECKOM BJIEMEHTE M BEIIECCTBE U CUCTEMBI MOHATUH O XUMHUYECKOH peakumu. O0e 3Th
CUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPUHIUITY MTOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUI
Ha OCHOBE TEOPETUYECKUX MPEICTABICHUI PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIAPHOrO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— I lepuommnyeckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUH,

— YYEHHS O CTPOECHUH aTOMa U XUMUYECKOM CBA3H,

— MPEACTABIIEHUH 00 3JEKTPOIUTHYECKOMN TMCCOLMALIAN BEIIECTB B PACTBOPAX.

TeopeTHyeCcKkre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IMOTYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BHBAIOTCS MOCIEAOBATENIBHO OT OAHOIO YPOBHS K JPYrOMY,
BBIMIONHASL (PYHKIMHA OOBICHEHHST W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOYKHOCTEN MPAKTHYECKOTO MPUMEHEHUS U NTOJTYUYEHUS U3y YAEMBbIX BELIECTB.

OcBOCHHE MPOrpaMMbl MO XHUMHHU CIIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XAMHUYECKON COCTABIIAIOIIEH HAYYHOW KapPTHHBI MAPA B JIOTHKE €€ CUCTEMHOUN IPUPOMIBL,
LIEHHOCTHOI'0 OTHOLIEHUS K HAYYHOMY 3HAHHWIO M METOJaM NO3HAaHWsA B Hayke. M3yueHue
XUMUM MPOUCXOUT C MPUBICYCHUEM 3HAHUI U3 PAHEE U3YUYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpy>xaroumii Mup», «bronorus. 5—7 kiacce» u «PuU3MKa. 7 KIacey.

[Ipn m3yyeHMH XWMUW MPOUCXOAUT (POPMHUPOBAHME 3HAHWUKA OCHOB XMUMHUYECKOH
HAyKl KaK o0O0JacTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKOH AEATEIBHOCTH
YeJIOBEKA U KaK OJJTHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIBTYPBI. 3aAada yueOHOro npeaMeTa
COCTOMT B (DOPMHUPOBAHMM CHUCTEMBl XMMWYECKMX 3HAHWA — BAKHEHIIMX (DAKTOB,
NOHATHHA, 3aKOHOB W  TEOPETHMYECKUX  MOJIOKCHWH, JOCTYMHBIX  0000IIEHWH
MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKA HAYKW, B MPHOOIICHWM K HAyYHBIM METOJaM
NO3HAHUS NTPU U3YUYECHUH BEIIECTB U XUMUYECKHAX PEAKLUi, B POPMUPOBAHUM U PA3BUTHH
NO3HABATEIIBHBIX YMEHUH W HMX NPUMECHCHWM B Y4YeOHO-NO3HABATENIBHOM M y4eOHO-
UCCIICIOBATENIbCKON  IEATENBHOCTH, OCBOCHMHM TMpaBwil O€30MacHOTO OOpalicHus C
BEILIECTBAMU B TOBCEIHEBHOM JKU3HU.

[Ipn w3yYeHWMM XWMUU Ha YPOBHE OCHOBHOrO 0OWIEro oOpa3oBaHWs BAKHOE
3HAQUYEHUE NPUOOPENH TAKHUE LENTH, KAK:

—  (opMHpOBaHME  MHTEIJIEKTYAIbHO  PAa3BUTOM  JMYHOCTH, TOTOBOH K
caM000pa30BaHUIO,  COTPYJHHUYECTBY, CAMOCTOSTEIIBHOMY  MPUHATHIO  PELICHUH,
CHOCOOHOM a1anTUPOBATHCSA K OBICTPO MEHSFOIIUMCS YCIIOBHSIM >KU3HU,

— HAaMpaBJIeHHOCTh OOYYEHHS HA CUCTEMATHMYECKOE MPHOOIICHUE OO0Yy4YarOIUXCs K
CaMOCTOATENBHONM IMO3HABATENIBHOW  JACATENBHOCTHA, HAYYHBIM METOJAaM ITO3HAHWA,
(OPMUPYIOIIMM MOTHUBALIAIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH,

— o0ecreueHne yCIOBUi, CIIOCOOCTBYOIIMX MPUOOPETEHUIO O0YUYAOIIMMHUCS OTBITA
pPa3HOOOpPa3HOH NEATENBHOCTH, TO3HAHHWS W CaMOMNO3HAHWsS, KITFOUEBBIX HABBIKOB






COIEP/KAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHSTHSA

[Ipeamer xumuu. Pojib XUMUM B )KMU3HUA YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BemecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOsIHME BewecTB. [ToHsATHE 0O
MeToAaxX MO3HAHUS B XUMUU. YHCThIE BeIECcTBA U cMech. CriocoObl Pa3Ae/ICHUs] CMECEH.

ATOMBI U MOJICKYJIBI. XUMHUYECKHE 3IEMEHThI. CHMBOJIBI XUMHUYECKHAX 3JIEMEHTOB.
[TpocThie U CIOMXKHBIC BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuyeckas (popmyna. BaJeHTHOCTP aTOMOB XMMHUYECKMX 3JIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTENbHAs aroMHas wmacca. (OTHOCHTEIbHAs
MOJIEKYJIsIpHAs Macca. MaccoBasi 10JIsl XMMUYECKOTO JIEMEHTA B COCAMHCHHH.

KonnyectBo Bewectsa. Monib. MosisspHas Mmacca. B3auMOCBs3b KOJIMYECTBA, MACCHI
W 4YUCIIa CTPYKTYPHBIX €IWHHWL[ BellecTBa. Pacuétel mo QopMynaMm XHUMHYECKHAX
COCIMHEHNH.

OU3NYECKUE U XUMUYECKHUE SBJICHUS. XUMUYECCKash PEAKIMS U €€ MPU3HAKH. 3aKOH
COXPAHCHHUs MAacChl BEIIECTB. XMUMUYECKME ypaBHeHHWs. Kiaccupukanms XUMHYECKHX
peakiuii (COeTMHEHUS, PA3JIOKCHUS, 3aMelIEHUsI, OOMEHA).

Xumuueckuii yJKkcnepumenm:

3HAKOMCTBO C XHMHWYECKOW TOCYAOH, mpaBwiiaMM padoThl B JabOparopud W
npuéMaMu oOpanicHuss ¢ Ja00paTopHbIM  OOOpPYAOBAHUEM, HM3YUYEHHUE M OMUCAHUE
(U3MYECKUX CBOHCTB 0Opa3llOB HEOPraHWYECKUX BEIICCTB, HAONIOACHUE (PU3NUYECKUX
(TUTaBIEHUE BOCKA, TASHUE JIbJA, PACTUPAHUE caxapa B CTYNKE, KHNIEHUE W KOHJACHCALHs
BOABI) M XUMHUYECKMX (TOPEHHME CBEYM, MPOKAIMBAHWE MEAHOH MPOBOJIOKH,
B3aMMOJCICTBUE Mella C KHCIOTOH) SIBJICHHNA, HAOIOJCHUE M ONHCAHWUE NPU3HAKOB
NPOTEKAHUS XUMUYECKMX Peakuuil (pa3ino’KEHUE caxapa, B3auMOJCHCTBHE CEPHOM
KHCIIOTBI C XJIOpUAOM Oapusi, pasznokeHue ruapoxkcuaa meam (II) mpu HarpeBanmu,
B3aUMOJICHCTBHUE Jkene3a ¢ pacTBopoM coyid meau (II), uzyueHue cnocoOOB pasacieHus
CMECEl: ¢ TOMOLIBKD MarHuTa, (WIBTPOBAHHWE, BBINTAPUBAHKWE, IUCTHILISALMS,
xpomarorpadus, MPOBEACHUE OYMCTKUA MOBAPEHHON COMM, HAONIOACHUE W OMHCAHWE
pPE3yJIbTaTOB MPOBEACHUS ONbITA, WIIHOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacChl,
CO3aHUE MOJIEEH MOJIEKY (INAPOCTEPHKHEBBIX ).

Baxueiimime npeacraBuTe/ M HEOPraHN4eCKNUX BEIIECTB

Boznyx — cmeck razos. CocraB Bo3ayxa. Kuciopoa — 3nEMEHT M IPOCTOE BELIECTBO.
Haxoxxaenune kuciopoga B NpUPOJE, (PU3NYECKUE M XMMHUUYECKME CBOMCTBA (peakuuu
ropenust). Okcuabl. [Ipumenenne kucimopoaa. CrnocoObl TMONYYEHHsT KUCIOPOAA B
naboparopud W OpOMbIIIEHHOCTH. KpyroBopor kucinopoma B npupoae. O30H —
AJTOTPOINHAS MOAA(PHUKALINS KUCIOPOAA.

TennmoBoil 3PPEKT XMMUYECKONH peakuuu, TEPMOXMMHUYECKHE YPaBHEHHS, DK30- U
SHAOTEPMHUYECKHE PEAaKUMU. TOMMBO: Yyrojib U METAH. 3arps3HEHHUE BO3/AyXa, YCUICHUE
NapHUKOBOTO 3((PeKTa, pazpyluieHHEe 030HOBOTO CJIOSI.



Bomopon — sneMeHT W mpocToe BewlecTBO. HaxoskaeHue BoaopoAa B MPUPOIE,
(pU3AYECKME U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, COCOOBI MoJiy4eHus. Kuciorsl u
COJIH.

MoutsipHbiii 00BEM ra3oB. Pac4éThl MO0 XUMUYECKUM YPABHEHUSIM.

dusnyeckre CBOiCcTBa BOABI. Boma kak pactBopuTtenb. PacTBopsl. HackimeHHbie u
HEHACBILICHHBIE PACTBOPBL. PaCTBOPUMOCTD BEIIECTB B BOJAC. MaccoBas 10JIsl BEILIECTBA B
pactBOope. XUMUYECKUE CBOMCTBA BOAbl. OCHOBaHWs. POib pacTBOPOB B MPUPOJE U B
JKU3HM YesloBeKa. KpyroBOpoT BOABI B IPUPOAE. 3arps3HEHHUE NMPUPOAHBIX BoA. OxpaHa u
OYMCTKA MPAPOJHBIX BOI.

Knaccuukanms Heoprannueckux coeauaennii. Oxcuapl. Kimaccupukanms OKCHIIOB:
cojicoOpa3yrolre (OCHOBHBIE, KHCIOTHbIE, aM(OTECPHBIE) W HECOJICOOpazyroUIue.
Homenknarypa OkcuaoB. DU3MYECKUE U XUMHUYECKUE CBOMCTBA OKCUIOB. [lomydeHue
OKCHJIOB.

OcHoBannda. Knaccudukanust OCHOBaHWH: MIENOYM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHuil. DOU3MYECKHUE U XUMUUYECKHME CBOMCTBA OCHOBAHWMA.
[TosntyueHne OCHOBAHUMA.

Kucnorel. Knaccudukanuss kucinor. Homenknatypa kucnor. Dusznueckue u
XAMUYECKUE CBOMCTBA KUCIOT. Pan aktuBHoctd MetauioB H. H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Howmenkmarypa cosicii. DOU3NYECKHE W XUMHUYECKUE CBOHCTBA COJICH.
ITomy4yeHue conei.

['eneTnyeckas CBsI3b MEXKAY KJIACCAMHU HEOPraHUYECKUX COCIMHEHUA.

Xumuueckuii IJKCnepumenm:

KAUECTBEHHOE OINPEACIICHAE CONCPKAHMS KHUCIOPOJa B BO3JyXeE, MOJYYEHHUE,
coOuMpaHHMe, PpACMO3HABAHWE M  HKM3YUYCHHE  CBOMCTB  KMCJIOPOAa, HAOMIOICHUE
B3aUMOJICHCTBUSL BELIECTB C KUCIOPOAOM M YCIOBUS BO3HMKHOBEHMS M TPEKpPALICHUS
ropenus (moskapa), O3HAKOMJIEHUE € 00pa3laMu OKCUJOB W ONHCAHME WX CBOWCTB,
MOJIy4eHUE, COOMpPAHHME, PAcCNO3HABAHUE W M3YUYEHUE CBOKMCTB BOAOPOJA (TOPECHUE),
B3aumojiciictBue Bojaopoma ¢ okcuaoM Mead  (II)  (BO3MOKHO  MCHOJB30BAHME
BHJICOMATEPHUAIIOB), HAOIIOACHUE 00PA3IOB BEIIECTB KOJMYECTBOM 1 MOJIb, UCCIEA0BAHUE
OCOOCHHOCTEN PACTBOPEHHS BEIICCTB C PA3TUYHON PACTBOPHUMOCTBIO, MPUTOTOBJICHHUE
PacTBOPOB € ONPEAECIEHHON MAaCCOBOM JI0JIEN PACTBOPEHHOIO BEIIECTBA, B3AUMOAECUCTBHE
BOABI C MeTa/ulaMH  (HAaTPUEM W KaJlbUuMeM) (BO3MOXKHO  MCHOJIb30BAHUE
BHJICOMATEPHAIIOB), HWCCIEN0BAHUE OOPa3LOB HEOPraHWYECKUX BEUICCTB Pa3IMYHBIX
KJIACCOB, HAOIOJICHUE M3MEHEHMSI OKPACKM HMHIMKATOPOB B pAacTBOpPax KHCIOT U
HIeJIOYEH, U3ydeHue B3aumonachcTBus okcuaa mean (II) ¢ pacTBOpoM CEpHOH KHCIOTHI,
KHCJIOT ¢ METAJUIAMH, PEAKIINA HENTpAIU3alUY, [OJIyYCHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOI0 METAJIA APYTMM M3 PACTBOPA COJIM, PELICHUE DKCIIEPUMEHTATIBHBIX
3aja4 no teMe « BayxHeHIre KiIacchl HEOPraHUYECKUX COCTMHEHUID) .

Hepnoan4yecknii 3axkoH U Ilepuognyeckass cucreMa XUMHYECKHX 3j1eMeHTOB /1.
N. MenpgeneeBa. CrTpoeHne aroMoB. XuMHYECKass CBsi3b. (OKHCINTEIBHO-
BOCCTAHOBHUTE/IbHbBIC PEAKLINH



[lepBbic MOMBITKK KJIACCU(PUKALMKA XUMUUYECKUX AJIEMEHTOB. [loHATHE O rpynmax
CXOIHBIX 3JIEMEHTOB (ILEJIOYHBIC U IIECTOYHO3EMENBHBIE METAIIBI, TAJOTCHBI, UHEPTHBIE
rasbl). DJIEMEHTBI, KOTOPbIE 00pa3yroT aM(POTEPHBIE OKCUABI U TUPOKCH/IBL.

Ileproanyeckuii 3akoH. llepuoanyeckas cucreMa XHUMHUYECKHX dieMeHToB J[. U.
MenpeneeBa. Koporkonepuoanas v anuHHoneproaHas Gopmel [leproanyeckoil cucteMsl
xumuyeckux aneMeHToB J[. M. Menaeneesa. [lepuoasl u rpynmbsl. OUIHYECKUAN CMBICIT
MOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOJA U TPYTIIIBI STIEMEHTA.

Crpoenne aromoB. CocTtaB arOMHBIX saep. M3oronel. OnekTpoHbl. CTpoeHHE
BJEKTPOHHBIX O0O0JIOUEK aTOMOB MEPBBIX 20 XMMHUYECKUX 3JEMEHTOB lleproanmueckoi
cucreMel /. WM. MeHnneneeBa. XapakTepucTUKa XWMHYECKOIO DJJIEMEHTA MO €ro
nojoxkenuto B [lepuoamueckoii cucreme 1. M. Menneneesa.

3aKOHOMEPHOCTH  W3MEHEHMS  PaJMyca arOMOB  XMMHWYECKHUX  DJIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB I10 TPyNIaM U MEPUOIaM.

3naueHue llepuoamueckoro 3axkoHa M 1IepUONMYECKOW CUCTEMBI XUMHUUYECKHUX
3JIEMEHTOB IS PA3BUTHS HAYKU U npakTuky. . 1. MenaeneeB — y4éHbIA U TPOKIAHUH.

Xumuueckass  cBsa3b.  KoBajieHTHass  (MOJisspHAss WM HEMOJIIpHAsi)  CBSI3b.
DNEKTPOOTPULIATENBHOCT XUMUUECKHUX JJIEMEHTOB. MOHHAs CBA3b.

Crenenp okucneHus. OKHCIMTENBHO--BOCCTAHOBUTENBHBIE peakumu. [Ipouecch
OKHMCJIEHUS U BOCCTAHOBJICHUS. OKUCIUTENA U BOCCTAHOBUTEIM.

Xumuueckuii Ikcnepumenm:

U3y4eHrEe 00pa3LoB BEIICCTB METAIJIOB M HEMETAIIOB, B3aUMOICHCTBUE THAPOKCH 1A
LIMHKA C PacTBOpPaAMM KHCIOT M LIEJNOYEH, MPOBEACHHUE OIBITOB, WIUIFOCTPUPYHOLIUX
NPUMEPbl OKUCIIATEIBHO-BOCCTAHOBUTENBHBIX PEAKIMNA (TOPEHUE, PEAKIIMM PAIIOKECHHUS,
COCTUHECHMUS).

Mescnpeomemnoie ceasu

Peamuzanuss MEXNPEIMETHBIX CBS3€H TMPUM  M3YYEHMM XMMHA B 8  Kjacce
OCYUICCTBIISICTCS. YEPE3 MCIIOJIB30BAHUE KAaK OOIMX E€CTECTBECHHO--HAYYHBIX MOHATHIA, TaK
W TOHATHHA, SBISIOIIUMXCSA CUCTEMHBIMU JJIs OTACNIBHBIX IPEAMETOB E€CTECTBEHHO--
Hay4YHOTO LIAKJIA.

OO0mue eCTeCTBEHHO--HAYYHbIE MOHATUS. HAYYHBIA (AKT, rMnoTe3a, TEOPHUs, 3aKOH,
aHaJIW3, CUHTE3, KiIacCHPUKAUUs, TMEPUOJNYHOCTh, HAONMKOACHHUE, HKCIEPUMEHT,
MOJEIIMPOBAHUE, U3MEPEHUE, MOJIETD, IBJICHUE.

@u3nKa. Marepus, aroM, SJIEKTPOH, NMPOTOH, HEWTPOH, WMOH, HYKIHJ, W30TOMBI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, AIEKTPUUYCCKUI 3apsjl, BEUIECTBO, TENO, 00BEM, arperaTHoe
COCTOSSHME BEIIECTBA, Ta3, (PM3MYECKUE BEIMYMHBI, CIUHULBI HM3MEPEHHUS, KOCMOC,
IUIAHETHI, 3BE3 b1, COJIHIIE.

buonorus: ¢porocuntes, npixanue, orocdepa.

I'eorpadus: armocepa, ruapochepa, MUHEpPanbl, TOPHBIC MOPOIBI, MOJIC3HBIE
MCKOIIAEMBIE, TOIIJIUBO, BOJHBIE PECYPCHI.

9 KUIIACC

BewecTBo 1 XUMHYECKasI peakuus

Ileproanueckuii 3akoH. llepuoanyeckas cucreMa XHUMUYECKHX dieMeHtoB J[. U.
Menpeneesa. CTpoeHHME aroMOB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB XMMMYECKHX



3JIEMECHTOB MEPBBIX TPEX MEPUOJOB, KU, KAJIBIUA U UX COCTMHCHUI B COOTBETCTBUH C
MOJIOYKEHUEM 3JIEMEHTOB B [ leproanUeCcKOi CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BEmIECTBA: BUbI XUMHUYECKOW CBSI3H. THIBI KPUCTAUIMUYECCKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEMIECTBA OT TUNA KPUCTAUTMYCCKON PEMIETKA U BUIA XUMUYECCKON
CBSI3H.

Kinaccudukanus 1 HOMEHKJIaTypa HEOPraHMYEeCKUX BEIIECTB. XMMUYECKUE CBOHCTBA
BEIICCTB, OTHOCAIIMXCA K Pa3IWYHbIM KJIACCAM HEOPraHWYECKHX COCAMHEHUM,
TEHETUYECKAs CBA3b HEOPraHMYECKUX BELLECTB.

Knaccudukanus XUMHYECKUX pEaKIUil MO Pa3MYHbIM MPU3HAKaM (IO YHCIY W
COCTAaBY YYaCTBYIOIIMX B PEAKIMU BEIICCTB, MO TEIJIOBOMY 3(D(PEKTY, MO HM3MEHEHUIO
CTENEHEH OKHUCIICHUS XUMHYECKHUX OJJIEMEHTOB, MO OOpPaTMMOCTH, MO YYacTHIO
KaTajiu3aTopa). IK30- U SHAOTEPMUYECKUE PEAKIIUN, TEPMOXUMUUYECKUE YPABHEHUSI.

[TonsTue o0 cKopocTH xuMmMUyeckodW peakiuu. [loHstue 00 oOpaTUMbIX U
HEOOpAaTUMBIX XUMHWYECKUX peaknusX. [IoHsITHE O TOMOT€HHBIX W TE€TEPOTCHHBIX
peakuusx. lloHsatue o karaymse. [loHATHE O XMMUYECKOM paBHOBECUU. DaKTOpHIL,
BJIASIFOIIAEC HA CKOPOCTh XUMUYECKON PEAKIIMU U MOJIOKEHNE XUMHUYECCKOTO PABHOBECHSL.

OKHCITUTENBHO-BOCCTAHOBUTEILHBIE PEAKIIUH, SJIEKTPOHHBIN OalaHC OKUCIUTEIBHO-
BOCCTaHOBUTEBHOMN peaKkuuu. CocrasicHue YPABHEHUM OKUCJIUTEIBHO--
BOCCTAaHOBUTENBHBIX PEAKIMI C HCIOJIB30BAHUEM METO/IA JJICKTPOHHOTO OajaHca.

Teopus DBIEKTPOJIMTUYECKON AMCCOUMALMU. OJIEKTPOJUTBHL W HEJJIEKTPOJIMTHI.
Karnonbl, anmoHbl. MexaHu3M JAWCCOIMAIMA BEMIECTB C PA3JUYHBIMU  BHJIAMH
XUMUYECKOH CBs3U. CTeneHb aucconuanui. CUIIbHBIE U CIA0BIE SJIEKTPOJIATHI.

Peakiun woHHOTO OOMEHA. YCIOBHMS MPOTEKAHUS PEaKIMi WOHHOrO OOMEHA,
MOJTHBIE W COKPAIIEHHBIE MOHHBIE YPAaBHCHUs peaknuid. CBOWCTBA KUCIOT, OCHOBAHUNA U
COJICH B CBETEC NPEACTABIICHUN 00 SBJEKTPOJIMTUYECKON aucconuanuu. KadecTBEHHbBIC
peakumu Ha MOHBL. [TOHITHE O TUAPOIJIU3E COTIEH.

Xumuueckuii yJkcnepumenm:

O3HAKOMJICHUE C MOJIEIISIMU KPUCTAUIMYECKUX PELIETOK HEOPraHMYECKUX BEIIECTB —
METAJIOB U HEMETAIOB (rpadura w ajMasa), CIOKHBIX BELIECTB (XJIOPUAA HATPHS),
WCCJICTOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKIIMKM OT BO3IACHCTBHS PA3IMUYHBIX
(akTOpoB, MCCIEAOBAHHUE AJICKTPONMPOBOJHOCTA PAcCTBOPOB  BEIIECTB, Mpolecca
JUCCOLMALIAN KHACIIOT, MIET0YEH U cosiel (BO3MOXKHO HCIOJIb30BAHUE BUJIEO MATEPUAIIOB),
MPOBCJICHAE OIBITOB, WUIFOCTPUPYIOIIMX MNPU3HAKKM NPOTCKAHWUS PEAKIUiA WOHHOTO
oOMeHa (0Opa3oBaHME OCajKa, BBIICACHUE Ta3a, OOpa3OBaHUE BOJIbI), OMBITOB,
WJUTIOCTPUPYIOUX TPUMEPHl  OKUCIUTENBHO-BOCCTAHOBUTEILHBIX PEaKIUil (TOpeHHUE,
pEaKIUU  PA3JIOKCHHSI, COCAVMHEHMS), PACNO3HABAHUE HEOPraHWMYECKUX BEUIECTB C
MMOMOIIBIO KAYECTBEHHBIX PEAKIMIA HA UOHBI, PCIICHUE SKCIICPUMEHTAIBHBIX 3a1a4.

HemeTanbl 1 X COCTMHCHUS

OO01as xapakTepucTuka raTloreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHBIE
creneHu okuciaeHus. CTpoeHue U (PU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajOreHOB.
XUMHUYECKUE CBOMCTBA HAa MPUMEPE XJIopa (B3aUMOJICHCTBUAE ¢ METAJJIAMHU, HEMETAUTAMH,
uiesioyamu).  Xjopoogopona. ComnsiHas KWCIOTa, XUMHYECKHE CBOMCTBA, MOJYYEHUE,



npuMeHeHue. JleiicTBre XJIopa M XJIOPOBOAOPOJA HAa OPraHuM3M ueloBeKa. BakHelmue
XJIOPHJIbI U UX HAXOKICHHUE B PUPO/IE.

OOmas xapakrepucTuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapAKTEPHBIC CTENECHU OKUCIICHUs. CTPOeHUE U (PU3MUYECKUE CBOKMCTBA MPOCTHIX BEIIECTB
— KHMCIIOpPOAA W CEpbl. AJUIOTPONHBIE MOAU(PUKALMU KUCIOPOAA U CEPbl. XUMHUUYECKUE
cBoiicTBa cepbl. CepoBOOPOA, CTPOCHHE, PU3NUECKUE U XUMUYECKUE CBOHCTBA. OKCHIBI
Cepbl KAk NPEICTABUTENIM KHCIOTHBIX OKCHAOB. CepHas KHCIO0Ta, (PU3HYECKUE W
XUMHUYECKHE CBOWCTBA (0OUIME KaK MPEACTABHTENS KIacca KUCIOT M CHELH(PUUECKHE).
XHAMHAYECKUE PEAKIIUH, JICKAIME B OCHOBE MPOMBIIIECHHOTO C0CO0a MOMy4YECHUsT CEPHOM
KHCTOTHL. [IpriMeHeHne cepHoil KucnoThl. COJIM CEPHOM KHCTIOTHI, KAYECTBEHHAS PEaKUs
Ha cyubdar-uoH. HaxoxxaeHwe ceppl W €€ COSAMHECHWH B mnpupoac. XHUMHUYECKOE
3arpsI3HEHUE OKPY KAKOUICH CPeabl COEAMHEHUSIMHU CEPBI (KHUCIOTHBIE JOMIN, 3arPS3HEHUE
BO3/lyXa M BOJIOEMOB), CITOCOOBI €r0 MPEAOTBPALLICHHUSI.

OO01as xapakTepucThKa IeMEHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XAPAKTEPHBIC CTENEHU OKWCIICHHS. A30T, PaclpOCTPAaHEHHWE B MPUPOIE, (PUBMUYECKUE U
XUMHUYECKHE CcBoicTBa. KpyroBopoT azora B mpupoae. AMMHMAaK, €ro (pu3nyeckue wu
XUMHUYECKHE CBOMCTBA, MOJyYeHHE M MpuMeHeHue. Colln aMMOHMS, UX (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA, MpuMeHeHNe. KauecTBEHHAs peakiysi Ha MOHBI aMMOHHUS. A30THas
KHCJIOTa, €€ TMojayudeHue, (U3MYECKUE M XHUMHYECKHE CBOMCTBA (00mIME Kak
NPEACTABUTENS KIacca KUCIOT M cnenu@uyeckue). Mcnonp30BaHuE HUTPATOB U COJIEH
AMMOHHSI B KQUECTBE MUHEPAIbHBIX YA0OPEHUI. XUMUYECKOE 3arpsI3HEHUE OKPYKAKOLICH
Cpeldbl COCAMHECHHMSIMH a30Ta (KUCJIOTHBIC JOKIW, 3arps3HCHHE BO3/yXa, MOYBBI H
BOJI0EMOB). Docdop, autorponHsie Moaudukanuu pochopa, GU3NIECKUE U XUMHUECKUE
ceoiictea. Okcun ¢ocdopa (V) u docdopHas kuciaora, PU3NYECKUE U XUMUUYECKUE
CBOIiCTBa, nostyueHue. Mcnonbs3zoBanue Gpocharos B KAYECTBE MUHEPAIIbHBIX Y TOOPEHHUIA.

OOmas xapakrepucTuka 31eMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapAKTEPHbIE  CTEMEHM  OKUCIICHWS.  YTJIEPOJA,  AUIOTPONHbIE  MOAM(UKALNH,
pacnpocTpaHEeHUE B MpUpoje, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA. AncopOuus.
Kpyrosopor yraepoaa B mpupoae. OKCHUIbl yriiepoja, ux (PU3HUECKHe W XUMHUYECKUE
CBOICTBA, NCHCTBUE HA JKUBBIE OPraHU3MBI, MOJYYCHHE U MPUMEHECHUE. DKOJIOTHYECKUE
npoOJIEMBI, CBI3aHHbIE C OKcUaoM yriepona (I1V), runmoresa rio0aabHOrO MOTEIUICHHUS
KJIUMaTa, NapHUKOBBIM >(dekT. YrojgpHas KucaoTa W €€ Ccold, MX (PUHYECKUE U
XUMHUYECKHE CBOICTBA, MOJYyUYECHUE U MpUMEHEeHNE. KauecTBeHHas peakuys Ha KapOOHAT-
noHbl. Mcnone3oBanne kapOOHATOB B OBITY, MEIMUMHE, MPOMBIIIEHHOCTH W CEIBCKOM
XO3SIHCTBE.

[lepBoHauabHBIE TOHATHS 00 OPraHMYeCKMX BEIIECTBAX KaK O COCAMHECHHSX
yraepoga (METaH, 3TaH, 3TWJICH, AUETWICH, 3TAHOJ, TJMLEPUH, YKCYCHAas KHUCIIOTA).
[TprpoHbIE UCTOYHUKH YTJIEBOAOPOAOB (YrOJib, IPUPOAHBIN a3, HEPTh), MPOAYKTHl UX
nepepaboTku (OCH3UH), UX POJIb B OBITY W MPOMBIIUICHHOCTHU. [loHATHE 0 OMOJIOrNYECKH
BAKHBIX BEIICCTBAX: KUpax, OeliKkaxX, YIIeBOJaX — M WX POJIM B JKM3HU YEJIOBEKA.
MarepuanbHoe €AMHCTBO OPraHMYECKUX U HEOPraHMYECKUX COCAMHECHHA.

Kpemuuii, ero gusnvyeckue u XMMHYECCKHE CBOMCTBA, MOJYYCHHE W NMPUMCHEHUE.
CoennHenus KpemHus B npupoae. O0mue npeacraBieHus o0 oxkcuae kpemuus (1V) u



KpeMHUEBOM KucimoTe. CHIMKAThl, MX MCHOJIB30BAHUE B OBITY, B MPOMBIIIJIEHHOCTH.
BaxHelmme  CTpOMTENBHBIE  Marepualibl.  KEpaMHKa, CTEKJIO, LEMEHT, OCETOH,
xkene300eToH. [IpoGnembl 0€30MacCHOTO0 MCHOIB30BAHUS CTPOUTENBHBIX MATEPUATIOB B
[TOBCEHEBHOM JKA3HU.

Xumuueckuii IKCREpUMeHm:

U3ydeHUue OOpa3lloB HEOPraHWYECKUX BEUIECTB, CBOWCTB COJSHOM KHCIIOTHI,
NPOBEJICHUE KAYECTBCHHBIX PEAKIMNA HA XJIOPUI-MOHBI M HAOMIOJCHUE NPU3HAKOB HX
NPOTEKAHUS, ONBITHI, OTPAKAOIIUE (PUMUECKAE U XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX
COCIMHEHM (BO3MOYKHO MCMOIB30BAHUE BUACOMATEPHAATIOB), 03HAKOMJIEHHE ¢ 00pa3iaMu
XJIOPUAOB (TrajJOr€HUI0B), O3HAKOMJIEHME C oOpaslaMu Cepbl U €€ COCAUHEHUSIMU
(BO3MOKHO MCHOJIb30BAHUE BHUJCOMATEPUAIOB), HAOJIOJACHHUE Mpolecca OOYIIIMBaHUS
caxapa noJ JACHCTBUEM KOHUECHTPUPOBAHHOW CEPHOW KHUCIIOTHI, M3YYEHHE XUMHUYECKUX
CBOMCTB pa30aBJICHHON CEPHON KHUCIIOTHI, MPOBEACHUE KAYECTBECHHONW PpEaKkIMW Ha
cyJib(har-uoH U HAOMIOACHHUE NMPHU3HAKA €€ MPOTECKaHMsI, O3HAKOMJICHHE C (PU3NYECKUMU
cBoiicTBaMu a3ota, (ochopa M WX COeAMHEHUH (BO3MOXKHO MCHOJIb30BAHHUE
BHJICOMATEPHAIIOB), oOpa3namMu a30THbIX H  (POCcPOpHBIX YIAOOPEHHMI, TOMyUYEHUE,
coOupaHHe, PAclO3HABAHUE W U3YYCHHUE CBOIMCTB aMMHAaKa, MPOBEACHUE KAYECTBEHHBIX
peakuuii Ha MOH aMMOHHUS M (Qocar-uOH W W3YUYECHHE NPHU3HAKOB MX NPOTEKAHUS,
B3aMMOJECHCTBUE KOHLICHTPUPOBAHHOW A30THOH KHUCIOTBI C MEIObI0  (BO3MOXKHO
UCIOJIb30BAHUE BUACOMATEPHUATIOB), M3YUYEHUE MOJCICH KPUCTAUIMYECKUX PEIIETOK
anmasa, rpadura, QyJIepeHa, 03HAKOMJIEHUE C MPOLECCOM aacopOlUU PACTBOPEHHBIX
BCIIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTHUBOTrasa, MOJy4YECHUE, COOMpaHuE,
pacro3HaBaHWE W W3YUYEHHE CBOWCTB YIJIEKHCIOTO Ta3a, MPOBENCHUE KAYECTBEHHBIX
peakuuii Ha KapOOHAT W CUJIMKAT-WOHbI M M3yYCHHWE MPU3HAKOB HMX MPOTEKAHWS,
O3HAKOMJICHUE C  IpPOAyKUUEH CHJIMKATHOW  TIPOMBIIUICHHOCTH, peLieHue
AKCIEPUMEHTAIIBHBIX 33724 M0 TeMe « BakHEHIINe HEMETATbI U UX COSAMHECHUS .

MeTtayuibl M X COeTHHEHUSA

OO0mast XxapakTepuCTHKa XMMWYECKUX BJIEMEHTOB — METAJJIOB HA OCHOBAHWU WX
nonoxkeHus B Ilepuommyeckoi cucreMe xummyeckux anemMeHToB . M. Menneneesa u
cTpoeHHs aroMoB. CTpocHHE METAUIOB. MeTaninuyeckas CBSi3b W METAUIMYECKas
KPUCTAINIMYECKasT — PEIIETKA.  ONEKTPOXUMHUUECKHA  pAl  HaNpsHDKCHUH — METalIoB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA MeTaioB. OO01IKe cnocoObl MOMyYEHHs METAIIIIOB.
[ToHsiTHE O KOPPO3WM METAJUIOB, OCHOBHBIE CHOCOOBI 3AIIMTHI UX OT KOPPOo3uH. CIulaBbl
(cTanp, 4yTyH, JIOPATFOMUHAN, OPOH3a) U UX MPUMEHEHHUE B OBITY W MPOMBIIIJIEHHOCTH.

[Ilenouneie MeTauibl. TONMOKEHUME B llepmomnmyeckoil cHCTEME XUMUYECKHX
anemeHToB JI. WM. MeHaeneeBa, CTpOEHUE UX arOMOB, HAXOXKIACHUE B IIPUPOJE.
OuU3nYecKue W XMMUYECKME CBOHCTBA (HAa mpumepe HAatpuss U Kaiuus). OKCUObl |
THAPOKCUIBI HATPUS U KaJius. [ [pUMEHEHUE ETOYHBIX METAJIJIOB U UX COCIMHEHUI.

[IlenouHO3eMeENbHbBIE METATUIBI MATHWA W KaJbLMid: nojokeHue B Ileproanyeckoi
cucTeMe XUMUYeCcKuX dieMeHToB J[. M. MenzeneeBa, CTpOCHUE UX aTOMOB, HAXO0XKJIEHHUE B
npupone. DOU3NYECKUE W XUMHUYECKHE CBOWCTBA MarHus W Kaiblusi. BakHehmue
COCIMHCHMS KablMs (OKCHUJ, TUAPOKCHA, cojik). JKECTKOCTH BOJBI WM CHOCOOBI €€
YCTPaHEHUSI.



ANOMUHMIA: NOJ0KeHHE B [IeproIMUECcKOi CUCTEME XUMUYECKUX 3NIEMEHTOB 1. K.
MeHnpeneesa, CTPOCHHE aTOMA, HAXOXKACHHE B Npupone. DU3HUYECKUE U XUMUUYECKHE
cBOiCTBa amoMuHus. AM(POTEPHBIE CBOMCTBA OKCHA U TUAPOKCUAA ATFOMUHUSL.

Keneso: nonoxkenue B [IepuoaMYECKON CUCTEME XMUMUYECKUX dBiieMeHTOB 1. WM.
MeHnpneneesa, CTPOCHHE aTOMa, HaXOXKACHHWE B Npupone. DU3MYECKME U XUMHUYECKHE
cBoiicTBa xeneza. Okcuabl, TUAPOKcUanl U conu skene3a (1) u sxenesa (III), ux cocras,
CBOMCTBA U IOy YEHHE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHUE C 00pa3liaMyd METAJJIOB M CIUIABOB, MX (PU3UYECKMMH CBOWCTBAMM,
U3YYCHHE  PE3yJbTaTOB  KOPPO3MM  METAUIOB  (BO3MOXKHO  MCHOJBb30BAHWE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOACHCTBHSI OKCHJAA KAJIbLIAS U HATPUs C BOAOH
(BO3MOKHO HCIIOJIb30BAHME BHJICOMATEPUAIIOB), UCCIIECIOBAHUE CBOWCTB KECTKOW BOBI,
NPOLECCA TOPEHMS JKEIE3a B KUCIOPOAE (BO3MOKHO HMCIOJIB30BAHUE BUACOMATEPUATIOB),
NPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMII HA MOHBI. MArHus, KaJabLUsl, ATFOMUHUS,
nuHka, skenesa (1) m xenesa (II), meam (II), HaOmrogeHME W OMHMCAHWE MPOLIECCOB
OKpaIIWBaHUsl TUIAMEHW WOHAMM HATPHs, KAIWS W KalbLusl (BO3MOKHO MCMOIb30BAHHUE
BHJICOMATEPHAIIOB), HCCIEAOBaHUE aM(OTECPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS W
T'MJAPOKCUIA IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe « BakHelre MeTaibl
U UX COCTMHEHUS .

XHMHA ¥ OKPYKaOLIAs cpeaa

Bemectsa u  Mmarepuanbl B MOBCEAHEBHOW JKM3HM 4elloBeKa. be3omacHoe
WCIOJIb30BAHME BEIIECTB M XUMUYECKMX peakumid B ObiTy. IlepBas momois mnpu
XUMHUYECKHX 05KOTaX U OTPABIECHUSIX.

XAMUYECKOE 3arpsa3HEHHE OKpy»Karoulel cpelapl  (MpeaenbHas — J0MyCcTUMast
KOHUEHTpauus: BewecTs, ganee — [[JIK). Poib XuMuM B PEMICHUM SKOJIOTMYECKUAX
npoliieM.

Xumuueckuii ykcnepumenm:

U3yuyeHUe o0pa3loB MaTepuaioB (CTEKJIO, CIJIaBbl METAUIOB, MMOJIMMEPHBIE
MaTEpUAIIBI).

Mescnpeomemnoie ceasu

Peanuzanuss MEXNpPEeAMETHBIX CBA3CH MNpU M3YYEHHMM XUMHM B 9 Kiacce
OCYUIECCTBIISICTCS YEPE3 UCIIOJIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHATHIA, TaK U
NOHSTHIMA, SIBJISFOIIMXCS CUCTEMHBIMU ISl OTAEIBHBIX PEAMETOB €CTECTBEHHO--HAY YHOTO
LUKJIA.

OOmue eCTeCTBEHHO-HAYYHbIC TOHATHS: HAY4YHBIA (DaKT, TMIOTE3A, 3aKOH, TEOPUS,
aHaJIW3, CUHTE3, KilacCHPUKAMs, TMEPUOJUYHOCTh, HAOMIOJACHHUE, JKCIEPHUMEHT,
MOJICTTUPOBAHUE, W3MEPEHHE, MOJCIb, SBJICHHE, MAPHUKOBBIA 3(PQeKT, TexHomorus,
MAaTEPHAIIBL.

duznKa: Marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIW[I, W30TOIbI,
PAIMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKHANA 3apsii, MPOBOJHUKH, MOJYITPOBOIHUKH,
JOUDJIEKTPUKH, (POTOSIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, PacTBOPHMOCTb, KPUCTAUIMYECKAs PEIIETKA, CIJIABbl, (PU3NUYECCKHUE



BEJIMYMHBI, €AWHMIIBI WM3MEPEHHUs, KOCMHUYECKOE IMPOCTPAHCTBO, IIJIAHETHI, 3BE3MI,
Connue.

buonorus:  QorocuHTe3, apixaHue, Owocdepa, OSKOCUCTEMa, MHHEpPAIbHBIE
yA00peHu s, MUKPOIJIEMEHTHI, MaKPORJIEMEHTHI, TMTATECILHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocepa, MHUHEPAJIbl, TOPHBIE MOPOJbL, MOJE3HBIE
MCKOMIAaeMbI€, TOTUTMBO, BOJHBIE PECYPCHI.



IHHJIAHUPYEMBIE PE3YJBTATBI OCBOEHUA TPOI'PAMMBI 10O XUMHNHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBbTATHBI

JIMYHOCTHBIE PE3ybTaThl OCBOCHUS MPOrPAMMBI OCHOBHOTO OOILIEr0o 0Opa3oBaHUs
JOCTUTAOTCS B XOA€ OOyYEHUsT XWMUM B EIUHCTBE YUYeOHOH W BOCIHTATEIBHOMN
JESATENIBHOCTH B COOTBETCTBUHM C TPAJULMOHHBIMA POCCUICKAMHU COLMOKYJBTYPHBIMH U
JYyXOBHO-HPABCTBEHHBIMHU LICHHOCTSIMH, MPUHATHIMA B OOLICCTBE MPABWJIAMH U HOPMaMu
NOBEJACHUS U CIIOCOOCTBYIOT MPOLIECCAM CAMONO3HAHMS, CAMOPA3BUTHUS U COLIMATMN3ALUU
00y 4arommxcsi.

JIMYHOCTHBIE PE3YIBTaThl OTPAKAKOT TOTOBHOCTh 00YYAKOIIAXCS PYKOBOACTBOBATHCS
CUCTEMOH MO3UTUBHBIX IEHHOCTHBIX OPUECHTALMI U PACIIMPEHUE ONbITA AEATEIILHOCTH HA
€€ OCHOBE, B TOM YHCJIE B YaCTH.

1)naTpuoTH4YeCKOro BOCIUTAHMS .

LHEHHOCTHOTO OTHOLIEHHWSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJICOUIO, TOHUMAHUS 3HAUCHUS XUMHUYECKON HAYKW B JKU3HH COBPEMEHHOTO
oOmecTBa, CHOCOOHOCTH  BIAQACTh  JOCTOBEPHOW HMHQOpMALMEd O TEPEaOBBIX
JOCTHKECHHUSX M OTKPBITUSX MHUPOBOH M OTEUECTBEHHOW XWMHWH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MHUpa U O0IIECTBA;

2)rpa:kIaHCKOro BOCIMTAHUS:

NPEJCTABICHUS O COLMAIBHBIX HOPMAaX W MPaBHJIaX MEKIMYHOCTHBIX OTHOLICHUH B
KOJUICKTHBE, KOMMYHWMKATHBHOH  KOMIIETEHTHOCTH B  OOLICCTBEHHO  MOJIC3HOM,
y4eOHO-MUCCIEI0BATENIBCKOM, TBOPUECKONH M APYTMX BUAAX ACATEIBHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HON COBMECTHOM AESITENLHOCTH MPU BBHIIOJIHEHUN YYEOHBIX, MO3HABATEIBHBIX
3a/1a4, BBINOJHEHUM XUMHWYECKHX OJKCIHEPUMEHTOB, CO3JAHMHM YUYEOHBIX MPOCKTOB,
CTPEMJICHHSI K B3aUMOMOHMMAHWIO W B3aMMOIMOMONIM B MPOLECCE OTOM y4YeOHOMU
JESATENIBHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHUE W MOCTYIKKA CBOMX TOBAPUIICH C
NO3UIMN HPABCTBEHHBIX M NPABOBBIX HOPM C YYETOM OCO3HAHMS TOCIICICTBUI
NOCTYIIKOB;

3)LEHHOCTH HAYYHOI'0 O3HAHUSL:

MUPOBO33PEHUYECKME MPEACTABJICHUS O BEUICCTBE M XWMHUYECKOH peakuuw,
COOTBETCTBYIOIAE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHA U COCTABJISIOIINE OCHOBY JJIS
NOHMMAHWs CYIIHOCTM HAy4YHOHW KapTUHbI MUpa, NOPEIACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PA3BUTHUS MPHUPOJbI, B3AUMOCBA3SIX UYEJIOBEKA C MPUPOIHOM CPEeaoH, O
POJIM XMMUU B MO3HAHUK 3THX 3aKOHOMEPHOCTEH;

NO3HABATENIbHBIE MOTUBBI, HATPABIICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUI MO XUMHH,
HEOOXOMMBIC 1715l OOBICHEHUSI HAOJIIOAAEMBIX MPOLIECCOB U SIBIICHUM, MO3HABATEIIBHOM,
WH()OPMALMOHHONW W YMTATENIbCKOW KYJIBTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIbHOM
paboThl ¢ yYEOHBIMH TEKCTAMHM, CIIPABOYHOMN JIMTEPATYPOH, JOCTYNHBIMU TEXHUYECKUMU
CpeacTBaMu MHPOPMALMOHHBIX TEXHOJIOTH;

UHTEPEC K OOYUEHUIO W TO3HAHUIO, JTHO003HATEbHOCTh, TOTOBHOCTh U CIOCOOHOCTH
K caMOOOpa30BaHMIO, MPOCKTHONH M HMCCIEA0BATEIBCKONW NEATEIILHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABJIEHHOCTH U YPOBHS OOYUYCHHS B TATbHEHIIEM;



4)popMupoBaHus KyJbTYPHI 310POBbSI:

OCO3HAHUE LEHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOILIECHUS K CBOEMY 3I0POBBIO,
YCTAaHOBKHM Ha 3I0POBBIA 00pa3 *M3HU, OCO3HAHWE MOCICACTBUI U HEMPHUIATHE BPEIHBIX
npuBblYeK  (YMOTPEOJICHHS — aJKOroJisl, HAPKOTHKOB, KyPEHHs), HEOOXOAUMOCTH
COOJTI0ICHUS MPaBUJT OE€30MACHOCTH MPU 00palIEHUH C XUMHUYECKUMU BEIIECTBAMU B OBITY
Y pPeanbHON KU3HH,

S)TpynoBoro BocnuTaHusi:

MHTEPEC K MPAKTUYECKOMY H3YUYCHHIO Tpodeccnii W TpyJa Ppa3IuyHOro poja,
YBOKEHHE K TPYAy M pe3yJbTaTaM TPYIOBOW ACATEIBHOCTH, B TOM YHMCIIE HAa OCHOBE
NPUMEHECHUST MPEAMETHBIX 3HAHWI 10 XWMHWHW, OCO3HAHHBIA BbIOOP WHIAMBUAYAIBHON
TPACKTOPUM MPOJOKCHHsST O00pa3oBaHMsl €  yYETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XWUMHUH, OOIIECTBEHHBIX MHTEPECOB M NOTPEOHOCTEH, YCHEIIHOM
npo(PeCCHOHATBHOM ACATEIPHOCTA W PA3BUTHS HEOOXOJMMBIX YMEHWH, TOTOBHOCTH
aJaNTAPOBATHCS B MPO(PECCHOHAIIBHOMN Cpeac;

6)3K0/I0rH4eCKOT0 BOCIIMTAHUSA:

SKOJIOTHYECKH LENeCO00pa3HOEe OTHOLWIEHWE K MPHUPOJE KaK MCTOYHMKY YKU3HW Ha
3emiie, OCHOBE €€ CYLICCTBOBAHMWS, MOHMMAHHME LICHHOCTH 3J0POBOT0 M O€30MaCHOro
oOpa3a J>KHM3HHM, OTBETCTBEHHOE OTHOLIEHHME K COOCTBEHHOMY (DU3WYECKOMY H
NCUXUYECKOMY 370POBBIO, OCO3HAHUE ILIEHHOCTH COONMIOACHHUS NpaBuil OE30MaCHOrOo
NOBEACHUS TPHA PAdOTE C BEIIECTBAMH, & TAKXKE B CUTYAUMUSX, YTPOKAOMIMX 3J0POBBIO U
JKU3HU JIFOJICH

CHOCOOHOCTH MPUMEHSTh 3HAHMS, TIOJYYAEMbIC TP U3YUYEHUN XUMHAU, TSl PEIICHUS
3a/a4, CBSA3AHHBIX C OKPYXKAIOWIEW NPUPOMAHON Cpenoil, Ui TMOBBIMICHUS YPOBHSA
3KOJIOTHYECKOH KyJIBTYPBI, OCO3HAHUS MIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIEM
Y NYTEH UX PELICHUS TOCPEACTBOM METOJIOB XMMHUH, 3KOJOTUYECKOTO MBIIIJIEHUS, YMEHUSI
PYKOBOJCTBOBATbCS UM B TIO3HABATENIbHOM, KOMMYHUKATUBHOW U COLMATIBHONW MTPAKTHKE.

METAINIPEJIMETHBIE PE3YJ/IbTATBI

B cocraBe MeTanpeIMETHBIX PE3YJIBTATOB BBIACISAIOT 3HAUUMBIEC AJ11 (POPMUPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHbBIE TOHATHS (3aKOH, TEOpHsS, MPUHIUI, TUNOTe3a, (aKT,
CUCTEMA, MPOLECC, SKCIEPUMEHT W JAPYIro€.), KOTOPhIE HCIOJIB3YIOTCS B E€CTECTBEHHO-
HAyYHBIX YYE€OHBIX MPEAMETAX W MO3BOJSIOT HA OCHOBE 3HAHWI M3 3THX NPEIMETOB
(opMUPOBATH MPEACTABICHAE O LEIOCTHOW HAYYHOW KapTHMHE MUPA, U YHUBEPCATBHBIC
y4eOHbIe ACHCTBHS (ITO3HABATENIBHBIE, KOMMYHUKATUBHBIC, PETYJISATUBHBIE), KOTOPBIE
o0ecneynBarOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEILHOMY IUIAHHPOBAHHUIO M
OCYUICCTBIICHUIO YUECOHOU ACITETBHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUS

ba3osble Jornyeckue aeiicTBus:

YMEHHMS HCIOJIB30BATh MPUEMBI JIOTHYECKOIO MBILUICHUS NPH OCBOCHHWH 3HAHWN:
PacKpbIBaTh CMBICI XWMHYECKUX MOHITHNA (BBIACNIATh WX XAPaKTEPHbIE MPH3HAKH,
YCTaHABJIMBATh B3aWMOCBSI3b C APYTHMH TOHSATHSMH), WCIOJNB30BaTh MOHITHS IS
OOBSACHEHUST OTACIBHBIX (PAKTOB W SIBIICHWH, BBIOMPATh OCHOBAHMS W KPUTECPUM IS
KITaCCU(PUKAIMKA XAMHYECKAX BEIIECTB M XUMHUYECKMX PEAKIMH, yCTaHABIUBATh
NPUYMHHO-CIEACTBEHHBIE CBSI3W MEXKIY OOBEKTAMH W3YUYEHHMs, CTPOUThH JIOTHYECKUE



paccyacHus (MHAYKTUBHbIC, JCAYKTUBHBIE, MO AHAJIOTWM), JENarb BBIBOABI U
3aKITHOYCHHS,

YMEHHE TMPUMEHATH B  MPOLECCE TO3HAHWUS  MOHATUS  (OPEAMETHBIE W
METANPEIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJCIHW, HCIOJB3YEMBIE B XWUMUH,
npeoOPa3OBbIBATh MIMPOKO MPUMEHSEMBIE B XHMHUW MOJEIBHBIE MPEACTABICHUS —
XUMHUYECKHI 3HaK (CHMBOJI 3JIEMEHTA), XUMHUUYECKas popMyrna U yPaBHECHHE XUMUYECKON
peaKuun — NPH PEUICHUH Y4YeOHO-MO3HABATENbHBIX 33/a4, C YUYETOM 3THX MOJACTBHBIX
NPEACTABICHUIA BBISIBIIATh M XapPaKTEPHU30BATh CYILIECTBCHHBIE MPU3HAKKA HM3YYaeMbIX
OOBEKTOB — XMMHMYECKHX BEIIECTB W XUMHWYECKMX PpEaKUWiH, BBIABIATH OOIIME
3aKOHOMEPHOCTH, NPHYMHHO-CICACTBEHHBIE CBS3M M MPOTUBOPEYMST B HW3Y4YaCMbIX
NPOLECCAX U SBICHUSIX.

ba3oBbie ucciaenoBarebckue aelicTBUS:

YMEHHE UCTOJB30BaTh MOCTABICHHBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHHUS,
a TAKXKE B KQYECTBE OCHOBBI [UIsl (POPMUPOBAHUS TMUIOTE3BI MO MPOBEPKE MPABUIIBHOCTH
BBICKA3bIBAEMbIX CY>KICHMIA,

OpUOOpPETEHUE  OMbITa TO  IJIAHUPOBAHWIO, OpPraHM3alMd W OPOBEICHUIO
YUYCHUUYECKUX SKCIIEPUMEHTOB, YMEHHE HAOIIOIATh 32 XOA0M MPOLECCA, CAMOCTOSATEIBHO
NPOrHO3MPOBATH €r0 Pe3yabTar, (POpMyIHpoBaTk 000OIIEHUS W BBIBOJIBI IO PE3yJIbTaTaM
NPOBEAEHHOTO OMBITA, HCCIEAOBAHMUS, COCTABIATh OTYET O MPOACIAaHHON padoTe.

Pabora ¢ nnpopmanueii:

YMEHHE BBIOMPATh, AHAJM3UPOBATh U MHTEPIPETUPOBATh HHPOPMALMIO PAITAYHBIX
BUJOB W (OPM NPEACTABICHHS, TMOIYYaEMYK) W3 Pa3HbIX MCTOYHHUKOB (HAy4HO-
NOMyJsIpHAs JHUTEparypa XUMHUYECKOTO COACP:KAHWS, CIPABOYHBIE MOCOOWS, PECYPCHI
HHTepHeTa), KPUTHYECKH OLIEHUBATH TPOTUBOPECUMBYIO H HEAOCTOBEPHY 10 HH(OPMALUIO;

YMEHHE NPHMCEHITh Pa3JIMYHbIE METOAbI W 3ampochl NPH MNOWCKE M 0TOOpE
WH(}OPMALMK U COOTBETCTBYIOLIMX JAHHBIX, HCOOXOIMMBIX JJIsl BBITIOJTHEHHS YUEOHBIX U
NO3HABATENIBHBIX 337a4 ONPEACIIEHHOTO THUMNA, NPUOOPETEHHE OnbiTa B OOJACTH
MCIOJIb30BaHUSI WH(POPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH, OBNIAJICHUE KYJIBTY PO
AKTUBHOTO MCMOJb30BAHUS PA3JIMYHBIX MMOMCKOBBIX CUCTEM, CAMOCTOSITENIBHO BbIOMpPATh
ONTUMAJIBHYIO (OpMY MPEACTABICHUS WH(GOPMAUMU W WUIKOCTPAPOBATh PEIIACMBIE
3ala4yl HECTIOKHBIMH CXEMaMH, auarpaMmamu, IpyruMu (Qopmamu rpapukd H KX
KOMOWHAIUSIMU,

YMEHHE UCMOIb30BaTh U AHAIM3UPOBATE B MPOLECCE YUEOHOH U UCCIIETI0BATEbCKOM
JEATENIbHOCTH HMH(MOPMALMIO O BIUSHUM NPOMBILUICHHOCTH, CEIbCKOTO XO34HCTBA W
TPAHCIOPTA HA COCTOSTHUE OKPY>KAFOLIEH MPUPOJHON CPEIBL.

KomMmyHuKaTnBHBIC YHHBEPCAIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHMs 33JaBaTh BOMPOCHl (B XOJ€ AMAIOra M (WMiau) JUCKYCCHH) MO CYLIECTBY
00Cy>k1aeMoi TeMBbI, (POPMYJIMPOBATH CBOM MPEMIOKEHUS OTHOCUTEIBHO BBIMOTHCHHS
MPEUI0KEHHOM 3a1a4H;

YMEHHMS MPEACTABIIATH MOJYYCHHBIE PE3YIbTAThl TO3HABATEIILHOM NEATEIBHOCTH B
YCTHBIX W TMCBMEHHBIX TEKCTaxX; JE€Narb MNPE3CHTALMIO PE3YJIbTaTOB BBIOJIHEHUS
XUMHYECKOTO HKCIEPUMEHTA (JJaOOpAaTOPHOIO OMbITA, JA0OpaTOPHOH padOTHl MO
WCCJIEIOBAHUIO CBOMCTB BEIIECTB, YUYEOHOTO MPOEKTA),



YMEHHMS ~ y4eOHOr0  COTPYJHMYECTBA CO  CBEPCTHUKAMH B COBMECTHOM
NO3HABATEIIBHON M WCCIIEI0BATENIbCKONH NEATEIBHOCTH MPU PEUICHHH BO3HUKAFOIIMAX
npoOJIEM HAa OCHOBE YyuéTa OOIIMX MHTEPECOB M COIIACOBAHUS MO3MIMI (0OCYKICHUS,
OOMEH MHCHHSIMH, «MO3TOBBIC IITYPMbI», KOOPAWHALMS COBMECTHBIX JICHCTBHIA,
OMPEACIICHUE KPUTEPUEB MO OLICHKE KAUECTBA BBIMOJHEHHON Pa0OThI M IPYTHE).

PeryasiTuBHbIC YHHBEpPCAJIbHbIC y4eOHbIC AeiicTBUSI:

YMEHHE CaMOCTOSTENIBHO  ONPEICNATh UEAM  JEATEIbHOCTH, IUIAHAPOBATH,
OCYUICCTBIISAT, KOHTPOJIAPOBATh M TMPU HEOOXOAMMOCTHM KOPPEKTHPOBATh CBOKO
JESATENBHOCTh, BbIOMpaTh HamOonee S(PPEKTHBHBIE CIOCOOBI pEIICHUS Y4YEOHBIX U
NO3HABATEJIBHBIX ~ 33Ja4,  CAMOCTOSITEIBHO  COCTABJIATh WM  KOPPEKTUPOBATh
[IPEUIOKEHHBIN QJITOPUTM JEUCTBUI IIPU BBIMIOJHEHUN 3aJaHUW C YYETOM IIOJTYUYCHHUS
HOBBIX 3HaHWH 00 H3yyacMbIX OOBEKTAX — BEIIECTBAX M PEAKUMAX, OLEHUBATh
COOTBETCTBUE TMOJYUYEHHOIO Ppe3ysbTara 3asBICHHON WEIH, YMEHUE HCIONb30BaTh W
AHAIM3UPOBATH KOHTEKCTHI, MPEAJIaracMbI€ B YCJIOBHH 3a1aHUH.

HPEJMETHBIE PE3YJBbTATHI

B cocraBe mpeaMETHBIX PE3yNbTATOB MO OCBOCHUIO 00SA3aTEIBHOrO CONEPIKAHUS,
YCTAHOBJICHHOTO JaHHOW (enepanbHOi padoueii mporpaMMoid, BBIAEISIOT: OCBOCHHBIC
00y4YarOIMMUCS HAYYHbIC 3HAHWS, YMEHUS M CIOCOOBI NEHCTBUI, cnienuuuueckue uis
NPEAMETHOM 00nacTh « XUMUsD», BUABI IEATEIBHOCTH MO NOJYYEHUIO HOBOTO 3HAHMS, €T0
WHTEPIPETALMH, NPEeOOPA30BAHUI0 M MPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX M HOBBIX
CUTYaLUSIX.

K konny oOyueHus B 8 kjacce NpeaIMETHBIE pe3ysbTarbl HA Oa30BOM YPOBHE
JOJKHBI OTPaXkaTh C(OOPMHUPOBAHHOCTD Y O0YYAFOIIUXCS] YMEHUI:

e PAacCKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKMX [MOHSTHHA: aroMm, MOJIEKYJIa,
XUMHYECKANA BJIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(OTHOpOJHAST W HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCHTEJIbHAS aToOMHas M
MOJIEKYJISIPHAsT Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
J0JIS1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM, OKCUA, KACIIOTA,
OCHOBAHHE, COJIb, JJICKTPOOTPULIATEILHOCTh, CTEMECHb OKHUCICHUS, XUMUYECKas
peaKys, KIacCu(puKanusl peakuuii: peakiui COCAMHEHUS, PEAKIIUN PA3TIOKEHUS,
PEAKIMM 3aMCEIICHUS, peakuuu OOMEHa, DK30- M JHAOTEPMHUYECKUE PEaKIMH,
TEmI0BOM A(PeKT peakiuu, sapo aroma, SICKTPOHHBIA CIIOH aroMa, aToOMHas
opOuTaidb, pamuyc aroMa, XUMHYECKas CBsA3b, NOJSAPHAsI W HENOJIIPHAs
KOBAJICHTHAs CBSI3b, HOHHAS CBSI3b, HOH, KATUOH, aHUOH, PacTBOP, MaccoBas A0
BelEeCTBA (MPOLICHTHAS KOHIICHTPAIKs ) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMWYECKWX MOHITHA W MPUMEHSTH
3TH MOHATHUS MPU OMACAHWUY BEUICCTB U UX MPEBPALLEHUIA,

e WCHOJB30BATh XUMHUYECKYK) CHMBOJMKY JUIsl COCTABJICHUS (POPMYJ BELIECTB U
YPABHEHAN XUMHUYECKAX PEAKIINN;

e ONPEACIATH BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTENEHD
OKHCIICHUSI 3JIEMEHTOB B OMHAPHBIX COCAMHCHUSX, MPUHAJIC)KHOCTh BEHIECTB K
ONPEACTEHHOMY KJIACCYy COENMHEHWH MO (QopMyJiam, BHJI XUMWUYECKOWH CBS3H
(KOBAJICHTHAs! U HOHHAs) B HEOPraHMYECKUX COCTUHEHMSIX,



e packpeiBatb cMmbicn  [lepuommueckoro 3akonma JI. WM. Menaeneesa:
JEMOHCTPAPOBaTh ~ NOHMMAHWUE  MEPUOJMYECKOM  3aBHCHMOCTH  CBOMCTB
XUMHYECKHAX 3JIEMEHTOB OT WX MOJOXKEHHs B [lepnoanueckoil cucreme, 3aKOHOB
COXPAHEHUS MAacCChl BEUICCTB, MOCTOSHCTBA COCTABA, ATOMHO--MOJIEKYJISIPHOTO
YYEHMS, 3aKOHA ABOraipo;

e ONHCHIBATH W XapaKTepu30BaTh TabMuuHyr ¢opmy llepmoamueckoil cucTemsl
XUMHYECKHX 3JIEMEHTOB: Pa3Iu4aTh MOHITHS «TJIABHAs moarpynna (A-rpynmna)» u
«moboynas noarpynna (b-rpynmna)», maneie u OonbpLIME MEPUOIbI, COOTHOCUTH
0003HAYCHHUsI, KOTOpble WMEIOTCS B Tabmuue «llepuoanueckas cucrema
XUMHUYECKUX 31eMeHTOB [[. M. MeHnneneeBay ¢ YUCIOBBIMUA XapPaKTEPUCTUKAMHU
CTPOECHMSI aTOMOB XMMHWYECKUX SJIEMEHTOB (COCTaB M 3apsij sapa, OOLIEE YMCIIO
AJNIEKTPOHOB U PACTIPEACTIEHUE X MO JICKTPOHHBIM CIIOSIM ),

e KiHacCMPUUMPOBATH XUMHUYECKME OJIEMEHTHI, HEOPraHWYECKUE BEIICCTBA,
XUMHYECKHAE PEakuuu (10 YUCIY M COCTaBY YYACTBYIOIIMX B PEaKLWH BEIICCTB,
1o TemoBomMy 3hdekry);

e XapakTepu3oBaTh (OMUCHIBATH) OOIMME XUMHYECKHUE CBOWCTBA  BEHIECTB
PA3IAYHBIX KJIACCOB, MOATBEPKAAs ONWUCAHUE TNPUMEPAMH  MOJIEKYJISIPHBIX
YPABHEHHAN COOTBETCTBYIOIINX XUMUUECKAX PEAKIINN,

e MPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT WX Kay€CTBEHHOIO
COCTaBa, BO3MOKHOCTH TPOTEKAHUS XUMHYECKHX MPEBPALICHHA B PA3IMUYHBIX
YCIIOBUSIX;

e BBIYHCJATH OTHOCUTEIIBHYIO MOJEKYJISPHYHO M MOJIIPHYE) MAcCChl BEIIECTB,
MAaCCOBYIO JIOJIFO XMMHUYECKOTO 3JIEMEHTA MO (POPMyJe COCOMHEHHS, MACCOBYHO
JOJIF0 BEIIECTBA B PACTBOPE, MPOBOAWUTH PACUETHI MO YPABHCHHIO XMMHUYECKOHN
PEAKINH,

e TMPHUMEHATH OCHOBHBIC OINEPALlMM MBICIUTEIBHON JEATEIILHOCTH — aHalu3 W
CUHTE3, CPaBHEHUE, 000OIIEHUE, CUCTEMATU3AIINIO, KIACCH(DUKAIIUIO, BBISIBJIEHUE
NPUYUHHO--CIICACTBEHHBIX CBA3CH — [UIsl M3yYEHUsT CBOHCTB BEIIECTB U
XUMHYECKHAX PEAKLMMA, ECTECTBEHHO-HAYYHbIE METO/IbI MO3HAHUS — HAOIIOICHHE,
U3MEPEHNE, MOJCTTUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICTIEHHBIN );

e CJICIOBATh TMPaBWUJIAM TMOJIB30BAHMSI XUMUYECKOW NOCYI0W W J1TabopaTOPHBIM
000pPyIOBAaHUEM, A TAK)KE MPaBUIaM OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUM C
WHCTPYKUMSMU TIO BBIMOJIHCHAID J1a00PATOPHBIX XHMHUYECKUX OMBITOB IO
MOJIYYEHUID U COOMPAHUI0 Ta3000pa3HbIX BEUIECTB (BOJAOPOAA M KHCIOPOJA),
[IPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOW MacCOBOW HOJIEWM PaCcTBOPEHHOIO
BCUICCTBA, I[UIAHUPOBATh M MPOBOJUTh XUMHUYECKHE SKCHEPUMEHTHI IO
PACMO3HABAHUIO PACTBOPOB WIEJIIOYEH M KUCJIOT C MOMOUIBK) WHIMKATOPOB
(;rakmyc, peHoadranert, METUIIOPAHK U JPYTHE).

K konny oOyueHus B 9 kjacce NpeaIMETHBIC pe3ynbTarbl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTD Y 00YYAFOIINXCS] YMEHUI:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHIA: XUMWYECKHHA BJIEMEHT,
aToOM, MOJIEKYJIa, MOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CIOXHOE BEUIECTBO,
BAJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTD, CTENECHb OKHUCICHUS, XUMHYECKas



peaKIusl, XUMHYECKas CBS3b, TEIUIOBOH 3((EKT peakuuu, MOib, MOJSPHBIA
00BEM,  PACTBOP,  DJEKTPOJUTBL,  HEAJICKTPOJIATHI,  SJIEKTPOJUTHYECKAS
JUCCOLMALMS, PEAKIIMA MOHHOTO 0OMEHA, KaTau3arop, XUMAYECKOE PABHOBECHE,
oOparuMble ¥ HEOOpaTUMBIE pEAKUUH, OKUCIUTEIbHO-BOCCTAHOBHTEIBHBIE
peaKkumu, OKHUCIUTENb, BOCCTAHOBHUTENDb, OKHCICHHE M  BOCCTAHOBIICHUE,
aIOTpONus, aM(POTEPHOCTb, XWUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHA,
METAJJINYECKast), KPUCTAUIMYECKAs PEIIETKA, KOPPO3US METAUIOB, CIUIABBHI,
CKOPOCTh XMMHYECKON pEaKLMH, NPEaeiibHO aomyctuMmas KoHieHTpauus [1JIK
BEILECTBA,

WUTKOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XUMHUUYCCKUX TOHSTHUHA W TPUMEHSTH
3T MOHATHS PU ONMCAHUM BEIICCTB U UX MPEBPALICHUM,

UCIOJIb30BaTh XUMUYECKYI) CHMBOJMKY JUIsl COCTABJIEHUS (POPMYJT BEIIECTB U
YPABHEHAN XUMHUYECKAX PEAKIINN;

ONMPEAENAT BAJICHTHOCTb M CTENEHb OKHUCIIEHUS XUMWYECKHX DJIJIEMEHTOB B
COCIMHEHHUSX PA3JIMYHOTO COCTABA, MPUHAJICKHOCTD BELIECTB K ONMPEACIEHHOMY
KJIACCy COCIMHEHW 1Mo QopMmyJsiaM, BUA XUMHUYECKOH CBS3M (KOBAJICHTHAS,
WOHHAsA, METAUIMYECKAas) B HEOPraHMYECKUX COCIUHEHMSX, 3apsij HOHA [0
XUMHYECKOH (OpMyJIE, XapakTep CPellbl B BOAHBIX PACTBOPAaX HEOPraHMYECKHX
COCIMHEHHWMN, TUIT KPUCTATUIMYECKON PEIIETKM KOHKPETHOTO BELIECTBA,
packpeiBate cMmbica  Ilepuomuueckoro 3axkona [, WM. MeHngeneesa wu
JEMOHCTPAPOBATh €r0 MOHUMAHUE. OMKMCHIBATH M XAPAKTEPU30BaTh TAOIMYHYHO
¢dopmy llepromnyeckoid CUCTEMBI XUMHYECKHX JJIEMEHTOB. Pa3ivyarh MOHSITHS
«rmaBHas nmoarpynna (A-rpynna)» u «nobounas noarpynmna (b-rpynma)», mansie
u OonblIME TEPUOABI, COOTHOCUTH OOO3HAUEHUS, KOTOPBIE MMEITCA B
NEPUOAMYECKON TAONHIlE, ¢ YHACIOBBIMU XAPAKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHYECKHAX BJIEMEHTOB (COCTAaB M 3apsj sjapa, OOLIee YMCIO BICKTPOHOB M
pacipeieICHUE WX O AJICKTPOHHBIM CJI05IM), OOBACHATH OOLIUE 3aKOHOMEPHOCTH
B U3MEHEHUM CBOMCTB BJIEMEHTOB M UX COCIMHEHUN B IIPEAETIAX MAIBIX MIEPUOIOB
Y TJIABHBIX MOATPYII C YYETOM CTPOCHHS MX aTOMOB;

KIaCCU(PUIMPOBATh  XUMUYECKHE JJIEMEHTHI, HEOPraHMYECKUE  BEILIECTBA,
XUMHYECKHAE PEakuuu (IO YUCIY M COCTaBY YYaCTBYIOIIMX B PEaKLWH BEIICCTB,
no TemioBoMy 3(Q(PEKTy, MO HM3MEHEHHMIO CTCMECHEH OKHUCICHUS XHMHYECKUX
3JIEMEHTOB);

XapaKTEPU30BaTh (OMUCHIBATH) OOIIME M CHEU(PUUECCKUE XUMUYECKUE CBOMCTBA
NPOCTBIX W CIOXKHBIX  BELIECTB, MOATBEP)KAAs ONKMCAHUE IPUMEPAMU
MOJIEKYJISPHBIX M1 HOHHBIX YPABHEHUM COOTBETCTBY FOILUX XMMUAYECKAX PEAKLIUIA,
COCTABJIAITh YPABHEHUS JJIEKTPOJIMTHYECKOW AUCCOLMALMMA KHUCJIOT, LIETOYEH M
COJIEHl, TMOJIHBIE M COKPAIIEHHBIC YPABHEHMS PEaKkUWii WOHHOrO OOMEHa,
VPABHEHUS PEAKUMI, MOATBEPKAAOIIMX CYIIECTBOBAHUE T'€HETHMYECKOW CBSI3U
MEXIY BEIECTBAMM PA3JIMUHBIX KJIACCOB,

pacKpeIBaTh CYIHOCTb OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakumii
NOCPEACTBOM COCTABIIEHUS SJIEKTPOHHOTO OajaHca STUX PeaKiui;



MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHMMOCTH OT HWX CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHUSI XUMHUYECKUX TIPEBPAIICHUI B PA3IMUHBIX YCIOBHIX;
BBIYMC/IATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MaCCOBYIO JIOJIF0 XUMHYECKOTO 3JeMEHTA N0 (POPMYJIE COCAMHEHUS, MACCOBYHO
JIOJII0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHHMIO XMMHMUYECKOMN
PEaKITnH,

coOII0IaTh MpaBWia MOJB30BAHUS XUMUYECKOH Mocyaod Hu 1abopaTOpHBIM
000pyIOBAaHUEM, & TAKXKE MpaBuiia 0OpALEHUS C BEIIECTBAMH B COOTBETCTBHUM C
UHCTPYKIIMSAMH TIO BBIMOJHEHUIO J1a00PAaTOPHBIX XUMHUYECKUX OTMBITOB IO
NOJYYECHUI0O M COOMPAHMIO Ta3000pa3HBIX BEUIECTB (aMMHMAKa W YIJIEKHCIIOrO
rasa);

MPOBOAUTh PEAKIMW, TMOATBEP)KIAIONINEG KAueCTBECHHBI COCTaB Pa3IAUHBIX
BEICCTB. PACIO3HABATh OMBITHBIM MYTEM XJIOPHA-, OPOMHUI-, HOAWI-, KapOoHAaT-,
dochar-, cunmkar-, cyiabdar-, THAPOKCUI-MOHBI, KaTHOHBI aMMOHHMS W HMOHBI
M3YYECHHBIX METAJUIOB, MPUCYTCTBYIOMIME B BOAHBIX PACTBOPAX HEOPraHMYECKUX
BEIIECTB;

NPUMEHSATh OCHOBHBIC OTEpAIlMM MBICTUTEILHON JCATEILHOCTH — aHaiu3 M
CUHTE3, CpaBHEHHWE, OOOOIICHHME, CUCTEMATU3AIMIO, BBISBICHUEC MTPUYUHHO-
CJIEICTBEHHBIX CBS3€M — U U3YUYEHHUS CBOWCTB BEIIECTB U XUMHUYECKAX PEAKIIAM,
€CTECTBEHHO-HAYYHBIC  METOJIbI  MO3HAHUST —  HAONIOACHUWE, M3MEPEHMUE,
MOJICTIMPOBAHUE, SKCIIEPUMEHT (PEATbHBINA U MBICTICHHBIN ).
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