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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIEro 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMBl OCHOBHOTO
obmero obpazoBanus, npenactaBieHHbBIX B @I'OC OOO, a takxke Ha OCHOBE (heaepabHOU
paboueii mporpaMMbl U ¢ Y4ETOM KOHIICTIIIMU MPENOJaBaHusl Y4eOHOTO MpeaMera «XuMus» B
oOpa3oBaTenbHbIX opranm3anusax Poccuiickoit deneparuu.

[IporpaMmma mo xXuMHUM [a€T MpEACTaBIEHHWE O LENsIX, OOmIel cTpareruu Oo0y4eHws,
BOCIIUTAHUS W Pa3BUTHs OOYYAIOIIMXCS CpPEACTBAMHM Y4eOHOro MpeIMeTa, YCTaHaBIIMBAET
00s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTPUBAET paclipellelieHnue ero mo kjaccaM U
CTPYKTYpPUPOBAHUE IO pa3jieJlaM U TeMaM MPOTrpaMMBbI 110 XUMHUHU, ONPEACIIIeT KOTMYECTBEHHBIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHMS, PEKOMEHAYEMYKO IOCIEA0BATEIbHOCTh
U3YYEHUS XUMUHU C YUYETOM MEXKIIPEJIMETHBIX U BHYTPUIIPEAMETHBIX CBs3€H, JOTHKU y4eOHOIro
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00y4aromuxcsi, OnpeaesisieT BO3MOKHOCTH MpeaMeTa JUIs
peanu3anuy TpeOOBaHUH K pe3y/lbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeNbHON MPOTrpaMMBbl Ha
YPOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHus, a TAaKKe TPEOOBaHUH K pe3yJbTaTaM 00yUeHUS] XUMHH
HAa YpOBHE LeJeil W3ydYeHHs NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIbHON
JeSITeIbHOCTH 00yUaloIIerocs 10 OCBOCHUIO Y4EOHOTO CO/IepIKaHUSL.

3HaHUE XUMUH CIYXKHUT OCHOBOU JUIs POPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
MPEJICTAaBICHUI O MaTepUAIIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIe XUMHUEN
MPEJICTaBICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 IBOJIIOLMU BEIIECTB B MPHUPOJE, O MYTSIX
pemieHus I00aIbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEJIOBEUYECTBA —  CHIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYecKOi 0€30acHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUS.

N3ydenune xumMuu:

CIOCOOCTBYET pealM3aliid BO3MOXKHOCTEH JJIsi caMmMOopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 0011ei 1 (PyHKIMOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUYECKUX CIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM ~ y4eOHOl  NeATeNbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KaKk B IIOBCEAHEBHOM JKHU3HM, Tak M B
npohecCHOHALHOM IS TEIILHOCTH;

3HAaKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO
B3IJIS1a HA €UHCTBO MPUPOABI U YEJIOBEKA, SBJISETCSI OTBETCTBEHHBIM 3TAalloM B (P OPMUPOBAHUU
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00Y4aIOIINXCS;

crocoOcTByeT (OPMUPOBAHHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HAaHUSM, K TPHUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHHE
oOydJaronuxcsi.

JlanHble HampaBieHUS B OOyYEHUM XMMHH OOCCTICUMBAIOTCS CHEIU(HUKON COpepKaHUs
yu4eOHOr0 TpeaMeTa, KOTOPBIA SIBISIETCS TEJAarorHuecKd aJalnTUPOBAaHHBIM OTPaKCHHUEM
0a30B0i1 HAyKH XMMHHU Ha OTpeACIEHHOM dTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JaroIMMHUCS CUCTEMbI NIEPBOHAYATIBHBIX MOHATUN XUMHUU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMbIX TOHSITHI OPraHMYE€CKON XUMHUH.

CrpykTypa conepkaHHs MMPOrpaMMbl 0 XUMHUH C(HOpPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
noaxoAa K €€ uszydeHuro. CopaepraHue CKIAAbIBACTCS W3 CHUCTEMBI MOHATHM O XUMHUYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYECKOoW peakuuu. OOe 3TH CUCTEMBI



CTPYKTYPHO OPraHU30BaHbl IO MPHUHILMIY IOCIEI0BATEIbHOIO Pa3BUTHs 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuonuueckoro 3akona J[. 1. MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MPECTaBICHUH 00 NEKTPOIUTUIYECKOM TUCCOIMAIINN BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PAcCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEJOBATEILHO OT OJHOTO YpPOBHSA K JApyromy,
BBIMOJHAS (YHKIUM OOBSICHEHUS U MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U MOJTYyYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XMMHHU CIIOCOOCTBYET (OPMHUPOBAHUIO TIPEACTABICHUS O
XHMHYECKOW COCTaBJISIIONIEH HAydyHOW KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI,
LEHHOCTHOTO OTHOILIEHHUS K HAayYHOMY 3HAHHUIO U METOJIaM MO3HaHus B Hayke. M3yuenue xumun
OPOMCXOMUT C TPUBJICUCHHEM 3HAaHUM M3 paHee M3YYCHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjaccy.

[Tpu u3yyeHN XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM NEATEIHHOCTH YeIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJbTYpbI. 3ajaya y4eOHOro MpeaMeTa COCTOUT B (hOPMUPOBAHHUU
CHCTEMBbl XUMHUYECKUX 3HAHUNH — BaXHEUIHMX (DAaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUHN, JOCTYMHBIX OO0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPUOOIIEHNHN K HaAyYHBIM METO/IaM MO3HAHUS MIPU U3YyYEHUH BEIIECTB U XMMUYECKUX PEaKIUii, B
(GopMHpOBaHMM W pPa3BUTHM [O3HABATEIbHBIX YMEHMM M HMX MPUMEHEHHMH B Yy4eOHO-
MIO3HABATEIBHOM U yueOHO-MCCIIEIOBATEIBCKOM 1eATEIbHOCTH, OCBOCHUH MPABUII O€3011acHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XMMUU Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs Ba)XHOE 3HAUCHUE
nproOpenu Takue ey, Kak:

— (hopMUpOBaHHE MHTEIUICKTYAIbHO PAa3BUTOH JMYHOCTH, TOTOBOH K CaM0OO0Opa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHIO pPEIIeHUH, CIOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTb OOYyYEHHUS Ha CHUCTEeMaTH4ecKoe NpuoOIIeHrne oO0ydarommxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JI€ATENbHOCTH, HAyyHbIM  METOJaM  I1O3HAHUf,
(GOpPMHUPYIONTUM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

— obecreueHrne YCIOBHH, CMOCOOCTBYIOIIMX TMPUOOPETCHUIO OOYYAIOIIUMHUCS OIBITa
pa3sHOOOpa3HON NEeATETbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIJIIOYEBBIX
KOMIIETEHIIHH ), UMEIOIIMX YHUBEPCAIBHOE 3HAUEHUE I Pa3IMUHbIX BUJOB JEATEIBHOCTH;

— ¢opmupoBaHue oOmel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATh SIBJICHUS OKPYKAIOLIEro MHpa, UCHOJb3ysl 3HAHUSA U
OMBIT, TOJYYEHHBIC MPH M3YYCHUH XUMHM, NPUMEHATH HMX MPH peleHHH mpodieM B
IIOBCEHEBHOM KU3HU U TPYIOBOH NEATECIBHOCTH;

— (opmupoBaHue y 00y4yaronmxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs IIEHHOCTH
XUMHUYECKHX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH LeJIecoo0pa3HOro MoBeAeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEIAX COXPAHEHUS CBOETO 3J0POBbA M OKPYKAOUIEH NPHUPOIHON
Cpelibl;

— pa3BUTHE MOTUBALMU K 00y4EHHUI0, CTOCOOHOCTEI K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBICHHOCTH AaJbHEUIIero 00yueHusl.



OO1miee 9nCiio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 136 dacoB: B § kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4Ye€lIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. dusnueckue CBONCTBAa BelIECTB. ArperarHoe coctosiHue BemiecTB. [loHsitue o
METO/ax Mo3HaHMs B XUMUU. UncThle BemecTBa U cMecu. CrocoObl pa3ienenHus cMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3J€MEHThl. CHUMBOJIBI XHMHYECKHX 3JIEMEHTOB.
[IpocTble u cioXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcTaBa BellecTB. OTHOCUTENbHAA aTOMHAas Macca. OTHOCHUTENIbHAST MOJIEKYJISIpHAst
Macca. MaccoBasi 10711 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

KomuuectBo BemectBa. Monbk. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl M
YHClia CTPYKTYPHBIX €AHHHUII BemecTBa. Pacu€Tel mo Gpopmynam XuMHUYECKIX COeTUHEHUH.

®usnyeckue M XUMHYECKHE SBICHUSA. XHMMHUYECKas peakuuss U e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIeCcTB. XumMuueckue ypaBHeHUs. Kinaccuduxanus XuMuyeckux peakuuit
(coenuHeHus, pa3I0oKEeHHsI, 3aMeITeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW IMOCYIOH, MpaBUiIaMu paboThl B JabopaTopuu U MpUEMaMu
oOpareHusi ¢ J1abopaTopHBIM O0OpPYJAOBAaHHEM, M3YYCHHE M OMUCAaHUE (DPU3NYECKUX CBOMNCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE (Pu3nUecKuX (TJIaBJICHUE BOCKA, TassHUE JIba,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJICHCALUs BOJbl) U XUMHUYECKUX (TOPEHHE CBEYH,
NPOKAJIMBAaHUE MEIHOMN MPOBOJIOKH, B3aMMOICHCTBHE Mella ¢ KUCIOTON) SABJICHUI, HaOII01eHe
U ONHCAaHWE TPU3HAKOB TMPOTEKAHMS XHUMUYECKUX peakuuid (pas3jokeHue caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue xene3a ¢ pactBopoM coimu menu (II), m3ydenume crmoco6oB
pa3felieHusT CMeCeil: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BBIIAPUBAHHE, IUCTHIUISAINS,
xpomaTtorpadusi, TpoBeIEeHHWE OUYUCTKA I[MOBApPEHHON COJM, HAONIOJACHHE U ONMCAHHE
pe3yabTaTOB MPOBEJIEHUS ONBITA, WJUIFOCTPUPYIOLIErO 3aKOH COXPAHEHMS] MAacChl, CO3JaHHUE
MoJieNeit MOJIeKYI (IapOCTEP KHEBBIX ).

Baskneiilue npeacTaBUTe I HEOPraHUYECKHUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3aeMEHT M IpOCTOE BEIIECTBO.
Haxoxnenue kuciopoja B mpupojae, GU3ndecKue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxcunpl. Ilpumenenune xucmopona. CrocoObl MOMy4YeHHS KHUCIOpoJa B JabopaTopud H
MPOMBINUICHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — alIoTpOIHAs MOAM(PUKAIUS
KHCIIOPOJA.

TennoBoit 3(pdekT XUMHUYECKOW peakluv, TEPMOXMMHYECKHE YypaBHEHHS, JK30- U
OHAOTEPMUUYECKUE peaKUUH. TOMIMBO: Yroib M METaH. 3arps3HEHHE BO31yXa, YCHIECHHE
NapHUKOBOTO 3P QeKTa, pa3pyluieHre 030HOBOTO CIIOS.

Bonopon — »neMeHT M mpocroe BewiecTBO. HaxokaeHue Bogopoga B NPUPOJE,
duznyecknue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI ofyueHus. KucioTsl u comnu.

MounsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®dusnueckue cpolicTBa BOoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBIIICHHBIE PAcTBOpPHI. PacTBOpUMOCTh BellecTB B BoJe. MaccoBasi A0 BELIECTBA B
pactBope. XUMHUUYECKUE CBOMCTBA BOAbl. OcHOBaHUs. Poyib pacTBOpPOB B MPUPOAE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
NPUPOTHBIX BOJI.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coyieoOpasyroriue (OCHOBHBIE, KUCIOTHBIEC, aM(poTepHBICe) U HeconeoOpa3yromue. Homenkiarypa
oKcHA0B. DU3NYECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okCuaoB.

OcnoBanus. Kiaccudukanuss ocHOBaHMN: IMIENOYM W HEPACTBOPUMBIE OCHOBAHMAL.
HomeHnknarypa ocHoBaHuii. Pusnyeckue U XHMHUYECKHE CBOWCTBAa OCHOBaHUU. llomydeHwue
OCHOBaHUH.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3nveckue U XUMHYECKUE
cBoiicTBa kUcHoT. P akruBHoctu metamuioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coieil. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenmn:

Ka4eCTBEHHOE OIPEICIICHUE COACPIKaHUs KUCIOpOoJa B BO3JyXe, MOMy4yeHHE, COOMpaHue,
pacro3HaBaHMEe M HM3YyY€HHE CBOMCTB KHCIOpOJa, HAOMIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpallleHUs TOpeHus (moxapa), O3HAaKOMIIEHUE C
o0pa3llaMyi OKCHJIOB M ONHMCAHUE HMX CBOWCTB, MOJy4Ye€HUE, cOOMpaHHE, pPaclO3HAaBaHUE H
W3YYCHHE CBOWMCTB BOAOpoaa (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOXXHO HCTIOJIb30BAaHUE BUIEOMATEPHAIIOB), HAOIIOCHHUE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Momb, uccnenoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPHUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOJBI C MeETaUIaMH (HAaTpUEeM M KayiblueM) (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMATEPHAJIOB), HCCIIEJOBaHNE OOPa3I[0B HEOPraHMUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHUE U3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEI0Yel, u3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHONM KHMCIOTBI, KHCIOT C METAJUIAMU,
peakuyMii HEWTpalau3alMH, IIOJIY4CHHE HEpPAaCTBOPUMBIX OCHOBAHUHM, BBITECHEHHE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelmue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanyeckass cucrema xumudeckux sjiementos JI. M.
Menpeseesa. Ctpoenne aToM0OB. XUMHYeCKas CBsA3b. OKNCIMTE]bHO-BOCCTAHOBHUTEIbHBIE
peakuumn

[lepBble TOMBITKA KJIACCU(PUKALUKM XUMHUYECKUX »dyieMeHToB. [loHsTHe o rpynmax
CXOJHBIX 3JEMEHTOB (IIE€JOYHBIE U IIETOYHO3EMENbHBIE METAIUIBI, TaJIOT€HbI, MHEPTHBIE I'a3bl).
DJeMEeHTHI, KOTOphIe 00pa3yloT aM()OTEpHBIE OKCUIBI H THAPOKCUIBI.

Ilepuonnueckuii 3akoH. llepmogmyeckas cucrema XuMUYecKuxX odiemeHtoB [, .
MenneneeBa. KoporkomepuoaHas W JyMHHONEpUOaHas ¢opmbl [leproanyueckoid CHCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HUECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. HM3orombl. OmekTpoHsl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JeMEHTOB [leproandeckoit CUCTEMBI
. M. MenneneeBa. XapakTepUCTHKa XMMHYECKOIO DJIEMEHTa II0 €ro IIOJOKEHUIO B
ITepuonnueckoii cucreme [I. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIIaM U IEPUOJAM.



3nauenue Ileprnonnueckoro 3akoHa u [lepuoauyueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKU U npakTuku. Jl. . Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanenrnas (monsipHast u HETOJISIpHAs ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp  okucineHus. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE  peakiuu. IIponecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIECHCTBUE THUAPOKCHUIA
LMHKAa C pacTBOpaMu KHUCIOT WM IIEJI0YEH, MPOBEACHUE OIBITOB, WILIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEAKIUii (TOpEHUE, PEaKIIUU PA3IOKECHHUS, COSTUHEHUS ).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE€ OCYIIECTBIIAETCS
yepe3 MHCMOIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, TaKk U TOHSATHI,
SBJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATHS: HAYYHBIA (aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaJIW3,  CHUHTE3,  KiIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIOIEHUE,  HIKCIEPUMEHT,
MOJICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ, HU30TOIMbI,
pPaIMOaKTUBHOCTh, MOJIEKYJNA, JJIEKTPUUYECKUN 3aps, BEIIECTBO, TeJIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemrecTBo M XMMH4YeCKasi peaKkIus

Ilepuonnueckuii 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtos [[. H.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XHUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajaus, KAIbLMUS U HMX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoil CuCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BewniecTBa: BHMJbl XMMHUYECKOW CBA3M. THIBI KPUCTAIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THNA KPHUCTAUIMYECKOM PEIIETKM W BUJA XUMHUYECKOU
CBS3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHWMYECKHX BEHIECTB. XHUMHUYECKHUE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHHM, TeHeTH4ecKas
CBSA3b HEOPraHNYECKHUX BELIECTB.

Knaccudukanus XuMU4YeCKUX peaklui Mo pa3InYHbIM MpHU3HAKaM (IO YHUCIY U COCTaBy
YYaCTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTETCHEeH
OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, MO OOPAaTUMOCTHU, MO YYaCTHIO KaTaiu3aropa). DK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTHe O CKOpPOCTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
karanuze. [loHsiTHE O XUMHUYEeCKOM paBHOBecHH. DaKTOPhl, BIMSIOUIME HA CKOPOCTh
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, 3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBl€HUE YPAaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii C UCIOb30BAHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust IEKTPOTUTAYECKON AUCCOIMUALIMKU. DJIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IUYHBIMU BHUAAMU XHUMHUYECKOH CBS3U.
Crenenb auccornuanuu. CHIBHBIC U CIA0BIC DIEKTPOIIUTHI.

Peakuuu noHHOro oOMeHa. YCIOBUS MPOTEKaHHUs peakiuil HOHHOro OOMEHa, MOJHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
NpEJCTaBICHU 00 3JIEKTPOIUTUYECKON auccoruanui. KadecTBeHHbIE peakIUud Ha HOHBL
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenn:

O03HAKOMJICHHE C MOJENSMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB M HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM peakuuu OT BO3JIECUCTBHUS PpPa3IMYHBIX
(akTOpOB, MCCIEIOBAaHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, MPOLECCAa TUCCOIMALNN
KHUCJIOT, IIejo4Yel M cojeil (BO3MOXKHO HCIIONb30BaHUE BUJIEO MaTEpUajoB), MPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX NPHU3HAKH MPOTEKAHUs pPEaKIMii MOHHOro oOMeHa (oOpa3oBaHUeE
ocajka, BbIJENIEHHE Ta3a, o0O0pa3oBaHUE BOJBI), OIBITOB, WJUIIOCTPUPYIONINX TMPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHHe, peaklud Pa3jIokKEHHS, COCIUHECHHS),
pacro3HaBaHMEe HEOPraHWYECKUX BEIIECTB C TMOMOIIbIO KaYeCTBEHHBIX pEakUWid Ha HOHBI,
pelIeHre YKCIIePUMEHTaIbHBIX 3aa4.

Hemetanibl 1 UX coeIUHEHUS

OO0masi xapakTepucTUKa TraloreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
crenieHn okucieHus. CTpoeHue M (pU3MUECKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XWMHYECKHE CBOKMCTBA Ha MpHUMeEpe XJyopa (B3aUMOACHCTBHE C MeETaJJlaMH, HEMETaJIaMH,
mienouamu).  XuopoBopopod. ConsiHasi KHCIOTa, XMMHMYECKHE CBOWCTBA, IOJIYYEHUE,
npuMeHeHue. [leicTBre X1opa U XJIOpOBOJOPO/a Ha OpraHu3M 4elloBeKa. BaxxHenmue XJopuasl
U UX HaXO0XJICHHE B IPUPO/IE.

OO6mas xapaktepucThka djeMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTerneHu okucieHus. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHUCTIOPOJIa M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYEeCKue cBoMcTBAa. OKCHIBI Cephl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, (U3NYECKUE M XUMHUYECKHE CBOWCTBA
(oOme Kak MpeNCcTaBUTENs Kiacca KUCIOT M crneunpudeckue). XUMHYECKHE pEaKIHH,
JeKallue B OCHOBE MPOMBIIUICHHOTO CIOco0a TMOMydeHusi cepHoil KuciaoThl. [IpumeneHue
cepHoii kucioTbl. Coi cepHOM KUCIOTHI, KaUeCTBEHHAs peakius Ha cyiabdaT-noH. Haxoxnenue
ceppl M €€ COeAMHEHH B Tpupoae. XUMHUUYECKOE 3arpsA3HEHHE OKPYKAOWIEH Cpebl
COCAMHEHUSIMHU Cepbl (KHCIOTHBIE NOXKIM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
pe0TBpAICHUSI.

OO0mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIEeHUs. A30T, paclpocTpaHeHHEe B Mpupone, QU3NYECKHe Hu
XUMHUYecKHe cBolicTBa. KpyroBopot azora B mpupojie. AMMUAK, ero GuU3n4eckue U XUMHISCKUE
CBOICTBa, Moy4deHue u npuMeHeHue. Comu aMMOHUS, X (PU3HYECKHe U XUMUYECKUE CBOMCTBA,
npuMeHeHrne. KadecTBeHHass peakuusi Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ IMOJIy4YeHHE,
bu3nveckue W XHMMHYECKHE CBOMCTBa (OOmMe Kak TPEICTAaBUTENS Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWe HUTPATOB M COJIGH aMMOHHSI B KAadyeCTBE MHUHEPATbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIeH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
TOXKIH, 3arps3HEHHE BO3/yXa, MOYBBI M BOAOEMOB). Docdop, ammoTporHbie MOIUDUKAIIH
doctopa, pusznyeckue u xummuueckue cporicta. Oxcua ¢ocdopa (V) u gochopHas KucioTa,
bu3nYecKkne W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ochaTroB B KadecTBE
MUHEPaIbHBIX YI0OpECHUH.

OOmas xapakrepuctuka 31eMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKUCIICHUS. YTJEpPOJ, alIOTPOIHbIE MOAU(DHUKAIINK, PACTIPOCTPAHCHHE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBocTBa. Ancopouus. KpyroBopor yriepoaa B mpupoe.
Oxkcupapl yraeposaa, ux ¢pu3nyecKkue U XMMUYECKHEe CBOWCTBA, JCWCTBHUE Ha KMBbIE OPTaHU3MBL,
NOJIy4eHUE U TPUMEHEHHEe. DKOJIOTUYECKHE MPOoOeMbl, CBsI3aHHbIE C OKcuaoM yriepoaa (IV),
TUIIOTe3a III00aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢ddexr. YrompHas kucinora u eé
coiu, UX (U3MYEeCKHMe M XHMMHUYECKHE CBOMCTBa, MONydeHHEe U NpuMmeHeHHe. KauecTBeHHas
peakmusi Ha  kapOoHaT-woHBL.  Mcmonb3oBaHme  KapOOHATOB B OBITY, MEAMIIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3SHCTBE.

[TepBoHauanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIAMHEHUSX YTIepoiaa
(MeTaH, JTaH, OSTWJEH, alETWIEH, STaHOJ, IJHUIEPUH, YKCycHas kuciota). [Ipupoansie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yrojib, MPUPOIHBIN ra3, HedTh), MPOAYKTHI HX MEpepadOTKH
(6eH3uH), UX pOJIb B OBITY M IPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeNOBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHUI.

Kpemunii, ero ¢usmveckne M XUMHUUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenunaenuss kpemMHuss B npupone. OOmme mnpeacraBneHuss o0 okcune kpemuaus (IV) u
KpeMHUEBOU kuciioTe. CHIIMKATHI, UX HCIOIH30BAHKE B OBITY, B IPOMBIIINIEHHOCTH. BaxkHeitmme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, jkeie300eToH. I[IpoGmemsl
0€30MMacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIOB B TIOBCETHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaYeCTBEHHBIX PEeaKIUi Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3MYecKue U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIUHEHUI (BO3MOXKHO
UCIIONIb30BaHNE BHUACOMATEPUAIOB), O3HAKOMIIEHHWE C 0O0pas3laMu XJIOpUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE ¢ o0Opa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMpolrecca OOyriauWBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YYCHUE XUMHUUYECKUX CBOMCTB Pa30aBICHHOW CEpHOU
KHUCTIOTHI, TIPOBEJICHHE KA4YeCTBEHHOUN peakiuu Ha cyib(paT-HOH W HaONOJeHUE TMpH3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKHMHU CBOWCTBAMM a30Ta, (ocdopa M HX COEAMHEHHM
(BO3MOXHO HCTIOJIB30BaHUE BUICOMATEPHATIOB), 0Opas3amMu a30THBIX B (GOCPOPHBIX yI0OpEHNUHH,
MoJlyueHue, coOupaHue, pacro3HaBaHUE M H3Y4YEHHE CBOMCTB aMMHaka, IpPOBEICHUE
KAUeCTBCHHBIX peaKknuid Ha HWOH aMMOHUA U ¢ocar-uOH U U3YYCHHE NPHU3HAKOB HX
NPOTEKaHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3yYEHUE MOJIENe KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJICGHHE C TPOIECCOM aACOpOIMU PacTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTUBOTA3a, MOMyueHUE, cCOOUpaHue, pacro3HaBaHUe
U U3YyYEHUE CBOWCTB YTIIEKHCIIOTO rasza, MPOBEJICHHE KAaYeCTBEHHBIX pEakIuii Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3y4YCHHE TMPU3HAKOB HX TMPOTEKaHMs, O3HAKOMJICHHE C NPOAYKLHEH
CHWJIMKAaTHOW TMPOMBIIIJICHHOCTH, PEUIeHHe SKCIEepUMEHTANbHBIX 337a4y Mo Teme «Baxueilmue
HEMETAIUIBI U MX COCTUHEHUS.



MeTajiibl M UX COeIHMHEHHS

OO0mass xapakTepUCTUKAa XHUMHYECKHX OJJIIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nosioxkenus B [lepuonnueckoit cucreme xumudeckux snemeHTos 1. . Menneneesa u crpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTalinueckas CBSI3b M METAJNIMYECKas KpUCTaUITMYecKas
peléTKa. DNEKTPOXUMUYECKUN ps HampsoKeHW MetauioB. Dusznueckne M XUMHYECKHE
cBoiicTBa MeTayioB. OOmue crocoObl MoMydeHus: MeTaioB. [IoHATHE O KOPPO3HH METAJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyT'yH, JIOPATIOMUHHUNA, OpOH3a) U
WX TIPUMEHEHHUE B OBITY ¥ IIPOMBIILICHHOCTH.

[llenounbie MeTasuibl: TTookeHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIECHHE B npupoae. PU3NUECKUEe U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIbI U THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAIIOB B UX COCTUHCHMI.

[[lenoyHo3emMenbHBIE METAUIBl MarHuii W Kajdblui: mosiokeHwe B Ilepuoanueckoit
cucreme xuMuueckux aemeHToB [[. M. MeHpneneeBa, CTpoO€HHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3nyecKue U XMMUYECKHE CBOMCTBA MarHus M Kajblus. BaxkHenmme coenrMHEHUs
KaJIbIHs (OKCHJI, THAPOKCHU/I, COJN). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AnmoMuHuii: nonoxkenue B llepumogmueckoil cucrteme Xumuyeckux snemeHToB [, U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXIAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKWCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHUSL.

Kenezo: mnonoxenue B Ilepumomnueckodr cucrtemMe xumuuyeckux osiementoB [l M.
MeHnneneeBa, CTpOEHHUE aTOMa, HaXxOXKAEHUE B Mpupojae. PU3NUecKue U XMMUYECKHUE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunbl u comu skene3a (II) m xenmesa (III), mx cocra, cBoiicTBa U
MOJIyYeHHE.

Xumuueckuil Ixcnepumenm:

O03HAKOMJICHHE C 00pa3laMd METaUIOB M CIUIABOB, WX (PU3WUYECKHMMH CBONCTBaMHU,
U3YYCHHUE PE3YNbTaTOB KOPPO3WU METAIOB (BO3MOXKHO HKCIIONH30BAaHHE BHUIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUS U HATPUS C BOJOW (BO3MOYKHO HMCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), KCCJICIOBAHUE CBONCTB >KECTKOW BOJBI, IMpOIECCAa TOPECHHS >Kele3a B
KHCIIOpoJie  (BO3MOXXHO  HWCITOJIb30BAaHWE  BUJIEOMATEPHAIIOB), TMPU3HAKOB  IMPOTCKAHUS
KAueCTBEHHBIX pPEaKlMi HAa MOHBI: MarHus, KaublUs, aIIOMUHUS, LUHKA, xene3a (II) u xenesa
(IIT), memu (II), HaGmroIeHNE W OMKCAHKE MPOIIECCOB OKpAIIMBAHUS TUIAMEHH MOHAMH HATpUS,
KaJIisg ¥ KaJbIUs (BO3MOXKHO HCIIOIB30BaHUE BUICOMATEPUATIOB), UCCIeAOBaHNE aM(OTEpHBIX
CBOWCTB T'MJIPOKCHA ATFOMUHUS M TUAPOKCH]IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeuIne MeTaJTbl U UX COSTUHEHU.

XuMus M OKpyxKamouas cpeia

BemectBa n Matepuanbl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BCIIECTB M XHWMHYECKHX peakiuii B ObiTy. IlepBas momMomp NpH XUMHYECKHX OXKOTax U
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOMICH Cpe/bl (TpeieNibHas OMyCTUMasi KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUX TTPOOIIEM.

Xumuueckuil Ixkcnepumenm:

u3ydeHue o0pa3IioB MaTepUaIOB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemnuie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU MU3YYCHUU XUMHUHM B 9 Kilacce OCYIECTBISETCS
4yepe3 HCIOJIb30BAaHME KakK OOIIMX EeCTECTBEHHO-HAyYHBIX TMIOHATHWA, TaK U TIOHSTHH,
SIBJISIFOLLIUXCSL CHCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.



OOme ecTecTBEHHO-HAYYHbBIC IOHITHSA: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHanu3,  CHHTE3,  Kiaccu(ukauus,  MEpUOJUYHOCTh,  HAOMIONEHHE,  SKCIEPUMEHT,
MOJIEIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBICHUE, TAPHUKOBBINA 3PPEKT, TEXHOJIOTHSI, MATEPHAIIBI.

Odwuszmuka: Martepus, aroM, OSJEKTPOH, TPOTOH, HEWTPOH, WOH, HYKJIHI, H30TOIIbI,
pPaZIMOaKTHBHOCTh, MOJICKYJIAa, JJIGKTPHUECKUH 3apsiji, TMPOBOJHUKH, MOIYIPOBOIHUKH,
JUBJICKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHWE BEIIECTBa, TIas,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMYECKas pemETKa, CIjiaBbl, (U3MYECKHE BEIUYHHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocuHTe3, npixanue, Omocdepa, SKOCHCTEMa, MHHEPAIbHBIE YIOOpPEHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOITaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJabTaThl OCBOEHHS MPOTpaMMbl OCHOBHOTO 0OOHIEro oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe O0YYEHHUsI XMMHUHU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JESITEIHHOCTH B
COOTBETCTBUM C TPAJAULHUOHHBIMU  POCCUMCKUMH  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIaMH U HOPMAaMH TMOBEACHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIMO3HAHUS, CAMOPA3BUTHUS U COL[UAIN3AIMH 00Y4aIOIINXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM NO3UTHBHBIX IIECHHOCTHBIX OPHUEHTALMH M PACHIMPEHUE OIbITa JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuoOTHYeCKOro BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOLIEHMSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UICTOPHUECKOMY M HAyYHOMY
HACJIeINI0, TIOHMMaHMs 3HAYCHHS XHMHYECKOW HAyKH B KM3HH COBPEMEHHOTO OOILECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOU MH(pOpMaIMell O MEePeNOBbIX TOCTHXKEHUSX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpoOMHCTBE
Mupa 1 o0IIeCcTBa;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUST O COILMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B 00IIECTBEHHO TOJIE3HOH,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATENbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH JEATEIbHOCTHU P BBIIOJIHEHUH YUeOHbIX, TO3HABATEIIbHBIX 3a/a4,
BBIMOJHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHUS K
B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOILM B MpoLecce 3TON y4yeOHOH AesTeNbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE IIOBEIECHUE U IIOCTYNKM CBOMX TOBApUIIEW C IMO3ULUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS IOCIEACTBUMN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTABIISIIOIIME OCHOBY IS
NOHUMAaHMUsS  CYIIHOCTM HAayyHOW KapTUHBI MHUpPA, MPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YEJIOBEeKa C MPUPOJHONU Cpeloi, O posu
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEI;

[IO3HABATEJIbHBIE MOTHUBBI, HAIIPaBICHHBIE HA IIOJYYEHHME HOBBIX 3HAaHUN IO XUMUH,
HEoOXonuMBbIE Uil OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SIBJICHUH, I0O3HABATEIILHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPhI, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHOM JUTEPaTypOM, NOCTYIMHBIMU TEXHUYECKUMHU CpEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYEHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaHuI0, IPOEKTHOM M MCCIEA0BATEIbCKOM NEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHUS B ajbHEHIIEM;

4) popmMupoBaHHSA KYJIbTYPHI 310POBbS:

OCO3HAHHWE IIEHHOCTU >KM3HH, OTBETCTBEHHOIO OTHOUIEHMSI K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 3/J0pOBbI 00pa3 JKW3HHM, OCO3HAHUE IMOCIEACTBUI U HENPHUSITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUS aJIKOToJsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS



mpaBu 0€30MaCHOCTH TPU OOpPAIICHUH C XUMHUYECKHMH BEIIECTBAMU B OBITY M peaIbHOU
KU3HU;

5) Tpy10BOro BOCIUTAHUA:

MHTEpPEC K MPAKTUUYECKOMY H3YUEHHUIO Mpodeccuil U TpyAa pa3InyHOro poja, yBaXeHHe K
TpyAy U pe3yibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAHMW 10 XUMHUH, OCO3HAHHBIM BBIOOP WHIWUBUIAYaTbHOW TPACKTOPUHU
MPOJOHKCHHUST O0pa3oBaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEMHON MPOPECCHOHAIBHONW NESITEIbHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATLCS B MPO(decCHOHANBLHOM cperie;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

IKOJIOTMYECKHU IIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0pPOBOr0 M 0e30macHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U IICHXHYECKOMY 30pPOBBIO,
OCO3HaHHE IIEHHOCTH COOIOCHUS TPaBUI 0€30MaCHOTO MOBEJCHHS P paboTe ¢ BEIIECTBAMU,
a TaKKe B CUTYaIUSX, YIPOXKAIOIINUX 37J0POBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IOJIydaeMble MPH H3YUYEHUU XUMHUH, JJs pelICHUS
3a/1a4, CBS3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPEOH, ISl TIOBBIICHHS YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPBI, OCO3HAHUS TJI00ATLHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTed MX pelIeHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM U COLIMAJIBHOW MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MmerampenIMETHBIX pPe3yabTaTOB BBLACISAIOT 3HAYUMBIC IS (HOPMHpPOBAHUS
MHUPOBO33PEHUS OOILICHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUNoTe3a, (akrt, cucrema,
MPOLIECC, KCIIEPUMEHT U APYTroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUHM U3 ATHX MPEeAMETOB (POPMUPOBATH NMPEACTABIECHUE O
[EJIOCTHOW HAy4YHOW KapTUHE MHpA, U YHHUBEpCaJIbHbIC yueOHbIE NEHCTBUs (TIO3HABATENbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3HaBaTeIbHbIE YHUBEpPCAJIbHbIE YUeOHbIe efiCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

YMEHHsI HCIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHHI:
pacKpbIBaTh CMBICT XUMHYECKMX TOHATUH (BBIIEIATH WX  XapaKTepHble IMPU3HAKH,
YCTaHABJIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSAMHU), UCIIOIb30BaTh MOHATUS ISl OOBSICHEHUS
OTIENbHBIX (DAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKALUN
XUMHUYECKHUX BEIIECTB M XMMHUYECKUX PEaKlUi, YCTAaHABIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE PacCyXAeHUs (MHIYKTUBHbBIC, J1ETyKTUBHBIEC,
10 aHAJIOTHH), eNIaTh BBIBOJBI U 3aKIIIOUEHUS;

YMEHHE MPUMEHITh B MPOIecCe MO3HAHUS MOHATUS (MPEAMETHBIE U METalpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOJIb3yeMble B XUMHUU, NPeoOpa3oBBIBATH MIUPOKO
IPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumMuueckass ¢GopMylia UM ypaBHEHHE XUMHYECKOW peakUWh — TpU pelIeHuu YydeOHO-
MO3HABATENBHBIX 33/a4, C Y4YETOM OTHX MOJEIBHBIX MPEICTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX OOBEKTOB — XUMHYECKHX BEIIESCTB U
XUMHYECKHX PEaKIUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHBIE CBSI3U U
POTUBOPEYHS B U3y4aeMbIX IIpOLEccaX U SBJICHUSIX.

ba3zoBble ucciienoBare/bCcKue 1eCTBUSA:



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HaHUA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

IpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHHUIO YYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JIOM IpOIecca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €TI0
pe3yibTar, (opMyIHpoBaTh 00OOLIEHHS W BHIBOJBI IO pe3yabTaTaM IpPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.

Pabora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHUYECKOTO COZCp)KaHHUs, CIPaBOYHbIE IMOcoOMs, pecypchl MHTepHeTa), KpUTHYECKH
OLICHUBATh MPOTUBOPEUUBYIO  HEJOCTOBEPHYIO MH(OpMaLINIO;

YMEHHE MPUMEHSATh Pa3IUYHbIE METO/IbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe UHPOpMAIK 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX ISl BBIITOJHEHHS YU€OHBIX U TIO3HABATENILHBIX 3a/1a4
OTIpeNIeNIEHHOr0 THUMA, MPHOOpPETeHHEe OIbITa B 00JacTH HUCIOIb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJla/IeHUuE KYJIbTYypOil aKTUBHOI'O HCIIOJb30BAHUS PA3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOUPATH ONTUMAIbHYIO (OpMYy MpeAcTaBlIeHUs
uH(pOpMAILMKM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 33/1a4yll HECJIOKHBIMU CXEMaMH, IUarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

YMEHHME HCMOJb30BaTh M aHAJIM3UPOBATh B MpolEcce y4eOHOW U HCCIeA0BaTEIbCKOM
JEeSTENIbHOCTH UH(POPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJIbCKOT0 X03sIiiCTBa U TpaHCIOpTa
Ha COCTOSIHUE OKPYKAIOILIEH IPUPOJHON CPELBI.

KoMMyHUKaTHBHBbIE YHHBepcaabHble y4eOHbIe qelicTBHA:

YMEHHUs 3aJaBaTh BOMPOCH (B XoJe auaiora W (WJIW) JIUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENHHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1auu;

YMEHUS NPEACTABIIATh OJyYSHHbIE Pe3yIbTaThl T03HABATEIBHOM e TENIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 Pe3yJbTaTOB BBIMOJIHEHUS XUMHYECKOIO
JKCTIEpUMEHTa (J1Ta0OpaTOPHOTO OMbITa, JTAOOPATOPHON pPabOTHI MO HCCIEAOBAHHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MMPOEKTA);

yYMEHUSl Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABAaTEIbHON U
HCCJIEIOBATEIbCKON NIeATEIbHOCTH MpPU PELICHUH BO3HMKAIOMIMX MNpoOJieM Ha OCHOBE yuéTa
O0IIMX WHTEPECOB M COIJIACOBAHMS IMO3UIUN (0OCYXKIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
LITYPMBI», KOOPAMHALIMS COBMECTHBIX ACHCTBHI, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauyecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasitTuBHble yHHBepPcaJlbHble yUeOHbIE 1eiiCTBHUS:

YMEHHE CAMOCTOSATEIBHO ONPENENSITh LeNU AesTebHOCTH, JIaHUPOBATh, OCYLECTBIISATD,
KOHTPOJIMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTb, BBIOMPAThH
HanOonee dS(QeKkTuBHBIE CIOCOOBI pelIeHHs Y4eOHBIX M IO03HABaTEJIbHBIX  3aad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alroOpuT™M NEeHCTBUN MpuU
BBIMOJTHEHUH 3aJaHUil ¢ Y4YETOM IMOJY4YeHHMs] HOBBIX 3HaHMM 00 H3ydyaeMbIX OOBEKTax —
BELIECTBAX U PEAKIUAX, OLIECHUBATh COOTBETCTBUE MOJIyUEHHOI'O pe3yjibTaTa 3asBJICHHON LENH,
YMEHHUE UCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIpe/yIaraéMble B yCIOBUU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO OO0S3aTE€IBLHOTO COACpKaHMUS,
YCTAHOBJICHHOTO JaHHOH (exepanpHO pabouell mporpamMMoM, BBIICISIOT: OCBOCHHBIC



0o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JeHCTBHIA, crenuduueckue s

HpeI[MeTHOﬁ O6J'IaCTI/I «XI/IMI/ISI», BUJblI JCATCIBHOCTU IO IMMOJYYCHUIO HOBOI'O 3HAHUSA, C€TO
UHTEpIpeTalnH, TPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K xonmy oOyueHus B 8 KJiacce mpeMETHBIC pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHHM:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUUYECKUX MOHSATUN: aTOM, MOJIEKYJa, XUMHYECKUI
AJIEMEHT, NPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OAHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJS XHUMHYECKOIO
9JIEeMEHTa B COEJUHEHUH, MOJSPHBIA OOBEM, OKCHJA, KHUCIOTa, OCHOBAaHHE, COJb,
3IIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMHYECKas peakiys, Kiaccudukanus
peaKkuuii: peakluy COEIUHEHUs, PEaKLIUU Pa3I0KEHHs, PEAKIIUM 3aMELICHMsI, PEaKIIUU
00MeHa, 2K30- U YHJIOTEPMHUYECCKHE PEaKINH, TEIIOBOM 3P (HEKT peakiuu, sapo aToma,
JJIEKTPOHHBIA CJION aToMa, aroMHas opOuTagb, paAuyC aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsE M HEMOJsipHash KOBAJIGHTHAs CBs3b, MOHHAsA CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBas JI0J1s1 BelecTBa (MPOLIEHTHAs KOHIIGHTPALUs) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHSTHI M NPUMEHSTH 3TH
MOHSTHUS MIPU ONMMCAHUU BEIIECTB U UX MPEBPALCHUN;

UCIIOJIb30BAaTh XMMMYECKYI0 CHMBOJIMKY JJIsi COCTaBJCHHS (QOpMYyT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

OTNpeeNATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHAPHBIX COECIUHEHUSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPUHAUIKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o d¢opmynaM, BHA XUMHYECKOH CBS3U
(koBaJIeHTHas! M MOHHAs) B HEOPraHUYECKUX COCTMHEHUSX;

packpeiBaTh cmbica llepuogmueckoro 3akona J[. M. MenaeneeBa: 1eEMOHCTpUPOBATH
NOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMICTB XHMHYECKHUX 3JEMEHTOB OT HX
nojioxkeHuss B Ilepumonnueckoil cucTeMe, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTABa, ATOMHO--MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTaJIpo;

ONMKCHIBATL M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoguueckoir cucTembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas moarpynmna (A-rpymma)» u
«mmobounass moarpynmna (b-rpymma)», Mameie W OOJBIIME TEPUOABI, COOTHOCHUTH
o0o03HaueHHsI, KOTopble UMetoTcss B Tabmune «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (COCTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacnpeeseHne ux Mo 3JIEKTPOHHBIM CII0SIM);

KJIaccu(UIUpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XMMUYECKHE
peakuuu (MO YUCIY U COCTaBY Y4YaCTBYIOHIMX B pPEaKLUUU BEIIECTB, MO TEMJIOBOMY
spdexry);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOICTBAa BELIECTB Pa3IMYHBIX
KJIaCCOB, NOATBEpPXKJas  ONUCAaHWE [pUMEpaMU  MOJICKYJISIPHBIX  YpaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALECHNUN B PA3JINYHBIX YCIOBHUSIX;
BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA M0 (hOpMyIie COeTMHEHHS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACYETHI 110 YPABHEHUIO XUMUYECKON PEAKIINH;



MPUMEHSATH OCHOBHBIE OTIEPAIMM MBICIUTEILHON ACATEIHPHOCTH — aHAW3 M CHHTE3,
cpaBHEHHUE, 0000IICHHE, CUCTEMATH3AINIO, KIACCH(DHUKAIINIO, BBISIBICHUE MPUYUHHO-
-CJIEJICTBEHHBIX CBSA3€H — Ui MU3YYEHUsI CBOWCTB BEIIECTB U XUMHUUYECKUX PEaKLUU,
€CTECTBCHHO-HAyYHBIE  METOJbI ~ TO3HAaHUS  —  HaAOMIOJAeHWe,  W3MEpEHHe,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEeasIbHBI U MBICIICHHBIN );

CIeoBaTh TMpaBWJaM TIOJIB30BAHUA XUMHUYECKOH TOCYIoM U J1ab0paToOpHBIM
0o0opyIOBaHHWEM, a TAKXe TMpPaBWJIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIIUSMHU T10 BBITTOJIHCHHIO JJAOOPATOPHBIX XMMHUYECKUX OIBITOB TIO MOTYYEHUIO
U CcOOMpaHUIO0 Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB C ONPEAEIEHHON MacCOBOM 0JIEM paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
Y MPOBOJUTh XMMHYECKUE IKCIIEPUMEHTHI 110 PACIO3HABAHHUIO PACTBOPOB INEIOYCH U
KHCJIOT C TIOMOIITBI0 HHAUKATOPOB (JTakmMyc, peHodTanernt, METUIOpaHK U IPYTUe).

K konmy obydenus B 9 kjacce mpeaIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSTHHA: XMUMHUYECKUU 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELLIECTBO, CJI0KHOE BELIECTBO, BAJIEHTHOCTb,
3IEKTPOOTPULIATENILHOCTh, CTENEHb OKUCICHHS, XUMUYECKash peakius, XUMHUYecKas
CBS3b, TEIUIOBON A(PEeKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOP, AJIEKTPOJIHUTHI,
HEDJICKTPOIUTHI, DJIEKTPOTUTHYECKAsT JTUCCOLMAIUS, pEaKlIUd HMOHHOTO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBIC pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKUCIHUTEIb,  BOCCTAaHOBUTEID,
OKHCJICHHE M BOCCTaHOBJICHHE, aJIOTponus, amMpOTepHOCTb, XHWMHYECKas CBS3b
(koBaJleHTHasl, WOHHAs, METAJUTMYecKas), KPUCTAIMYECKas pemérka, KOoppo3us
METaJVIOB, CIUIaBBl, CKOPOCTb XUMHYECKOM peaKIuu, TMPEeaeibHO JOMyCTUMAas
koHneHTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUH M NPUMEHSTH 3TU
MOHSTHS IIPH OMTMCAHUH BEILIECTB U UX MPEBPAICHHUI;

UCIIOJIb30BAaTh XMMMYECKYI0 CHMBOJIMKY JJIsi COCTaBJCHHS (QOpMYyT BEIIECTB U
ypaBHEHUN XMMHUYECKUX PEAKIIUN;

ONpENENsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX JJEMEHTOB B
COCIMHEHUSAX PA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONPEAeTIEHHOMY
KJIACCy COENMHEHUH Mo QopMmynaMm, BUA XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJUIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3apsj] HOHAa MO0 XHUMHYECKOM
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcCTBOpPaX HEOPTaHWYECKUX COCIUHEHUH, TUI
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. 1. MenaeneeBa U 1EMOHCTPUPOBATH
€ro NMOHMMAaHME: OINHUCHIBATh M XapakTepu3oBaTh TabianuHyio Gopmy [lepuonnyeckoii
CHUCTEMbl XMUMHUYECKHUX OJJIEMEHTOB: pa3nuyaTh MNOHATUS «TJIaBHas noarpynna (A-
rpynna)» u «mnoboyHas mnoxarpymnma (b-rpynma)», manbie W OonblINe TMEPHOMBI,
COOTHOCUTh O0O3HAuU€HUs, KOTOphIE MMEIOTCS B MEPUOJUYECKON Tabnuue, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo IEKTPOHOB U pacIipeielieHUue UX 10 IEKTPOHHBIM CII0SM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB JJIEMEHTOB M HX
COEMHEHUI B MpeJienax MalbIX MEepUOJIOB U TJIABHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUUYECKHE JIEMEHTBI, HEOPraHMYECKUE BELECTBA, XUMUYECKHE
peakiuu (1Mo 4YMCIy M COCTaBYy YYacTBYIOLIMX B PEAKLMU BELIECTB, N0 TEIIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCBHIBATh) OOLIMEe M cHenu(HUUecKrue XUMHUYECKHE CBOMCTBa
IPOCTBIX U CJIOKHBIX BEIIECTB, IOATBEPAKAAs ONMCAHNUE IPUMEPAMU MOJIEKYISPHBIX U
VOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX pEAKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUYECKONW TUCCOLUMAIIMU KUCIIOT, IEI0Ye U COJIeH,
NOJIHBIE U COKpAIIEHHBIC YPaBHEHUS pEeaKUUil MOHHOrO OOMEHa, YpaBHEHUS pEaKIuii,
NOATBEP)KJAIOIUX  CYIIECTBOBAHME TIE€HETUYECKOM CBA3M MEXAY BEILECTBAMU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa STHX PeaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT MX CTPOEHMS, BO3MOKHOCTH
IPOTEKAaHUs XMMUUYECKUX MPEBPAIEHUN B PA3JINYHBIX YCIOBHUSAX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJTF0 XMMUYECKOT0 JIeMEeHTa 1o (popMyiie COeTUHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMHUECKON PEaKIINH;

coOuoaTh IMpaBWja IIOJIb30BaHUS XUMHMYECKOW TOCYIOoW U J1aOOpaTOpHBIM
0o0opyIOBaHUEM, a TaK)Ke IpaBHia OOpalleHUs C BELIECTBAMH B COOTBETCTBHU C
UHCTPYKLHUSAMU 110 BBIIOJHEHHIO Ja00paTOPHBIX XUMHUYECKUX OMNBITOB IO MOIYYEHUIO
U coOMpaHuIo Tra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOro Trasa);

IPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaUYECTBEHHBIN COCTaB Pa3jIM4YHBIX BEILECTB!
pacro3HaBaTh ONBITHBIM MyTEM XJOpHI-, OpoMHI-, MOAMI-, KapOoHar-, ¢docdar-,
CHJIMKAT-, Cynab(aT-, THIPOKCUA-MOHBI, KATHOHbI aMMOHHMS M HOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKHUX BEUICCTB;
IIPUMEHATh OCHOBHBIE OIECpPALMU MBICIUTEIBHON NEATENbHOCTH — AHAIU3 U CHUHTE3,
CpaBHEHHE, O00O0OIIEHHEe, CHCTEMAaTU3aLUIO, BBIABICHHE PUYUHHO-CIIEICTBEHHBIX
CBA3CH — JUIA M3Y4YCHMs] CBOMCTB BEIIECTB M XMMHMYECKHX DEAKIMH, €CTECTBEHHO-
Hay4YHble METOAbl TMO3HAaHWs — HaOJIOJEHHE, U3MEpPEeHUue, MOJCIUPOBAHHE,
HKCIEPUMEHT (peaslbHbI M MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB daekTpoHHbIe (UU(pPOBHIE)
KouTtpoJabHbie [MpakTHyeckne
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC peCypChl
padoThI padoTsbI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
MPAKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyesjoBeKa
12 BemtectBa 1 XuMHU4eCcKue 15 | bubmunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Paznen 2. BaxHeilune npeacTaBUTe M HEOPraHMYECKHUX BelleCTB
’1 Boznyx. Kucnopon. [lonstue 6 Bbubmuotexa [JOK
00 okcugax https://m.edsoo.ru/7f41837¢c
9 Bonopoa.Ilonsitue o kucnorax g 1 but6moreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
’3 Bona. PactBopsl. [Tonsitue 06 5 | 1 bubmunoreka LIOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KIIACCHI 1 ) 1 bubmunoreka LIOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. llepunonnueckuii 3axkoH u [lepuognueckasi cucrema xumnueckux 3jeMeHToB Jl. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[Tepuoanueckuii 3aKOH 1
31 [Tepuonnueckas cucrema 7 bubmunoreka LIOK
’ XUMHYECKUX djieMeHToB /1. U. https://m.edsoo.ru/7f41837¢
Menaene-eBa. CTpoeHue aToma
XuMHUECKas CBSA3b.
3.2 OKHCIUTENBHO 8 bubmorexa [IOK
' https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIE PEAKIINH
bubmunoreka LIOK
1
Hroro no pasaeny > https://m.edsoo.ru/7f41837c
PesepBHOE BDEMs 3 bubmmoreka [IOK
PBHO® Bp https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5
I[MTPOI'PAMME
9 KIIACC
Konu4yectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne n/m Konrpoabusie IIpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypcbl
Pasnen 1. BemecTBo U XUMHYeCKHE PeaKIIUA
[ToBTOpEeHME U YIITyOJICHNE 3HAHUN bu6nuoreka [IOK
1.1 5
OCHOBHBIX Pa3/IeioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
’ peakiuii https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAS AUCCOLIALIHS. Bbubmuotexa [JOK
1.3 8 1 1
XHUMHYECKUE PEAKLIUH B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17




Pasznea 2. HemeTa/sIbI 1 UX COeNHEHUS

O61as XxapakTepUCTHKA XUMUYECKUX

but6mmoreka [IOK

2.1 4
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XapaKTepruCTUKa XUMHYECKHUX
2.2 sneMeHTOoB VIA-rpymmel. Cepa u eé 6 Bubmorexa OK
’ PYIIIBL. 2P https://m.edsoo.ru/7f41a636
COEIUHEHHNS
OO01mas XxapakTepuCTHKa XUMUYIECKUX
23 aneMeHToB VA-rpynnsl. A30T, pochop u ux 7 bubmorexa [IOK
' PYIIBL ’ p https://m.edsoo.ru/7f41a636
COEIUHEHHNS
OO01mas XxapakTepuCTHKa XUMUYECKUX
24 sneMeHToB [VA-rpymmnel. Yriepon u 8 bubmuorexa LIOK
' . by ' PO https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHUS
Hroro no pazneny 25
Pasznea 3. Meraiibl M X COeIUMHEHUS
but6mmoreka [IOK
3.1 06 7 4
HIHE CBOMCTRA METAILTOB https://m.edsoo.ru/7f41a636
bubmunoreka LIOK
32 B 7| 16
AXHEHNIINE METAJIIBL U UX COEIUHEHUS https://m.edsoo.rw/7f4 12636
Htoro no paszneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemiecTBa 1 MaTepHalbl B XKU3HHA YEJI0BEKA 3 Bubmzorexa LIOK
' - P https://m.edsoo.ru/7f41a636
Htoro no pasneny 3
PeszepBHoe Bpemst 3 bubmorera [IOK

https://m.edsoo.ru/7f41a636




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68 3

IHOYPOYHOE IVTAHUPOBAHUE
8 KIIACC

Ne

T
i eMa ypoka

Koan4yecTBo 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoTbI

[Ipenmer xumuu. Poiap XuMuu B 5KU3HU
yeJjoBeKa. Teja U BelnecTna

2 ITonstue o MCTOAaX IIO3HaHUA B XUMHNHU

[TpakTrueckas padota Ne 1 «IIpaBwia paboTh
3 B 1Ta0OpaTOpUH U MPUEMBI OOPAIIICHHS C
n1abopaToOpPHBIM 000PYTIOBAHUEM

Yucrele BemecTBa U cMmecu. CrocoOsl
paszaeneHus cMecen

[TpakTuyeckas padora Ne 2 «Pa3nenenue
5 cMmecelt (Ha mpuMepe OYUCTKY TOBAPEHHOM
COJIN)»

6 ATOMBI U MOJIEKYJIBI

XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI)
XUMHAYECKHX 3JIEMCHTOB

IIpocTsle U CIOXKHBIE BELIECTBA

ATOMHO-MOJIEKYJIIPHOE YUEHHE

3aKOH IOCTOSHCTBA COCTABa BEILECTB.
10 Xumuueckasi popmynna. BaneHTHOCTh aTOMOB
XUMHUYECKHX 3JIEMEHTOB

11 OTHOCUTEIbHAA aTOMHAasg Macca.




OrHocuTtenbHas MOJICKYJIsIpHad Macca

MaccoBas J0J XUMHYCCKOI'O 3JIEMCHTA B

12
COCIMHECHUH

13 KomnuectBo BemectBa. Monb. MossipHast
Macca

14 dOu3ndecKue U XUMUYCCKHC SIBICHUS.
XuMuHueckas peakuus

15 [Ipu3HaKy ¥ yCcIoBUs MPOTEKAHUS
XUMHYECKUX PEaKIUi

16 3aK0H COXpaHEHHUs MacChl BEIIECTB.
XUMUYECKUE YPABHEHUS

17 Brruncienus koaudecTBa, MacChl BEIIECTBA
110 YPAaBHEHUSIM XUMHUYECKUX PEaKIUil
Knaccudukanms XuMuaeckux peakiuit

18 (coenuHeHus, pa3ioKeHHs, 3aMELICHUS,
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-

19 sHukiIoneauct. O0o0mEenme
cucTeMaTH3allis 3HaHUI

20 KonTtpouabsnas pa6ora Nel mo Teme
«BemnrecTBa H XUMHYECKHE PeaKIHI»
Bo3nyx — cmech razoB. CocraB Bo3ayxa.

21 Kucnopos — 351€eMeHT M IpOCTOE BEIIECTBO.
O3o0H
du3nvecKkrue U XUMUYECKHE CBOMCTBA

22 KHUCJIOpo/ia (peaKIuy OKUCIEHUS, TOPEHHUE).
[TousTue 00 okcugax

23 CriocoObI TOTy4eHUsT KHUCIIOPO/ia B




nabopaTopuu ¥ MPOMBIIIUICHHOCTH.
[Ipumenenue kuciopoaa

TennoBoit 3¢h(pekT XUMUUeCKoi peakiuu,

24 MIOHATHE O TEPMOXUMHUYECKOM YPAaBHEHUH,
9K30- U SHIOTEPMUUYECKHUX PEaKLUsIX
TormmmBo (HeTh, yroas U MeTaH).

25 3arpsi3HEHHE BO3IyXa, CITIOCOOBI €T0
MPEeAOTBPALLECHUS
[TpakTrueckas padota Ne 3 o Teme

26 «[Tonydenne u coOMpanue KUCIOpPoa,
WU3y4YE€HHUE €r0 CBOMCTB)

7 Bonopoa — 31eMeHT U IPOCTOE BELIECTBO.
Haxoxnenue B mpupone

73 DU3NYECKUE U XUMUYECKUE CBOMCTBA
Bopopoza. [Ipumenenue Bogopoaa

29 [TonsiTHE O KMCIOTAX U COJIAX

30 CriocoOsI oTydeHus BOAOPOia B
naboparopun
[TpakTrueckas padota Ne 4 o Teme

31 «[lony4yenne u cobupanue BOAOPOA,
H3YyYEHHUE ETO CBOMCTB)»

32 Mosipablii 00bEM ra3oB. 3aK0H ABOTaIpPO
Brrunciienus 00bEMa, KOJIUYECTBa BEIECTBA

33 ras3a 1o €ro M3BeCTHOMY KOJIMUYECTBY
BEIIIECTBA UIIN 00BEMY
Brruncnenust 00bEMOB ra3oB M0 ypaBHEHUIO

34 peaKIuy Ha OCHOBE 3aKOHA 0ObEMHBIX

OTHOIIIEHNH ra30B




35

dusnueckre U XUMUYECKHUE CBOMCTBA BOJIBI

CocraB ocHoBauuii. [Tousarue 00

36
WHJIMKaTOpax
Bona kak pactBoputens. HacblieHHbie u

37 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 1015
BELIECTBA B pacTBOpE
[TpakTuyeckas pabora Ne 5 o Teme

38 «IIpuroroBiieHrE PaCTBOPOB C ONPEACIEHHON
MAacCOBOM J0JIel paCTBOPEHHOTO BEIIIECTBAY

39 KonTtpoabsnasi pabéora Ne2 mo reme
«Kucaopoa. Bogopoa. Bona»

40 Oxcuppl: cocTaB, KiaccupuKaLus,
HOMEHKJIaTypa
ITonyyenue u XMMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

4 OcHoBaHHUs: COCTaB, KJIaccU(UKAIIHS,
HOMEHKJIaTypa

13 [TonydyeHnue nu XuMHYECKHE CBOMCTBA
OCHOBaHHM

44 Kucnotsr: cocras, kinaccuduxarms,
HOMEHKJIaTypa

45 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA KUCIOT

46 Comnu (cpemnue): HOMEHKIATypa, CIIOCOOBI
MOJIy4YEHUs, XUMUYECKUE CBOWCTBA
[TpakTuyeckas pabora Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME

«OCHOBHBIE KJIACCHI HCOPraHNM4YCCKUX




COEIUHEHUN)

48

I'eneTnyeckas cBsI3b MEXKIy Kilaccamu
HEOPraHUYECKUX COCIUHEHUN

49

O0001IeHrEe 1 cCUCTEMaTU3aINs 3HAHUI

50

KonTtpouabnas padéora Ne3 mo reme
"OCHOBHBIE KJIACChI HEOPTAHMYECKHUX
coeqrHeHHit"

51

[lepBbie NOMBITKY KJIaCCUPUKAITUU
XUMHUYECKUX A1eMeHTOB. [loHsATHe 0 rpynmax
CXOJIHBIX 3JIEMEHTOB

52

[Tepuonuueckuii 3akoH u [lepuoanueckas
cHCTeMa XUMHUYEeCKuX sneMeHToB [l. 1.
Meunngeneena

53

Ilepuonsl, rpymnisl, MOATPYIIIILI

54

Crpoenne atoMoB. CocTaB aTOMHBIX SJIEP.
N3otomnsr

55

CtpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB [lepuoanyeckoii cuctemst . U.
Meunneneena

56

XapakTepucTuka XMMUYECKOT0 3JIEMEHTA 10
ero noJjioxkeHuto B [leproanueckoit cucreme
. . MenneneeBa

57

3nauenue [lepuonnueckoro 3akoHa Jist
pa3BuTus Hayku U npaktuku. . 1.
MenneneeB — y4EHBIM, IENArOT U
IpaKJaHUH

58

DNEeKTPOOTPULIATEILHOCTH ATOMOB
XUMHYECKUX DJIEMEHTOB




59

Monunag xumuyeckas cBsI3b

1
60 KoBaneHnTHas nosisipHas XMMHUYECKas CBS3b 1
61 KoBasneHTHast HenosspHas XUMUYECKasi CBS3b 1
62 CreneHb OKUCICHUS 1
63 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN 1
64 OxkucnuTenu u BOCCTAHOBUTEIHN 1
65 KonTpoabHas padora Ne4 mo teme 1 1
«CTtpoenue atoMa. XUMUYECKAsA CBA3b»
66 PesepBHeIit ypok. O600ICHHE 1 1
CUCTEeMaTHu3alus 3HAaHUI
67 PesepBubIil ypok. O600611IeHIE 1 1
cucTeMaTu3alus 3HaHU
68 PeseprubIil ypok. O600611eHIE 1 1
cucTeMaTH3allis 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 4
9 KJIACC
KosmuecTBo yacos
Nen/m  Tema ypoka B Kontpoabnbie IIpakTuueckue
cero padoTbI padoThI
[Tepnonnueckuit 3akoH. Ilepuonnueckas
1 CHCTEeMa XUMMHYECKuX 31eMeHToB J[. 1. 1
Mennenecena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMUYECKHX HJIEMEHTOB IEPBBIX TPEX 1
NEepPHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1




HCOPTaHUYCCKUX BCIICCTB

Bunpsl XuMu4ueckoil CBA3U U THIEI

4 KPUCTAJUIMYECKUX PELIETOK
CamocrosrenbHas paboTa 1o TeMe

5 «IloBTOpenue u yrioy0OaeHue 3HaHUI
OCHOBHBIX Pa3ZeiIoB Kypca 8 Kiacca»

6 Knaccudukanus XuMU4ecKux peakiuii mo
Pa3IUYHBIM PU3HAKAM
IToHsATHE O CKOPOCTH XUMUYECKON PEAKLUU.

7 [ToHsITHE O TOMOTEHHBIX U FE€TEPOTrE€HHBIX
peaxkuusax
[TonsiTHE 0 XUMUYECKOM PaBHOBECHH.

g @DaxTOopHl, BIUAIONIUE HA CKOPOCTh
XUMHUUYECKON PEAKINH U MOJI0KEHNE
XUMHYECKOI'0 PABHOBECHUS

9 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIC
peakuuu

10 Teopus 27IEKTPOIIUTUYECKON JUCCOLUALIUH.
CunbHble U cllabble 3IEKTPOITUTHI

11 HoHHbIE ypaBHEHHUsI peakui
XVMHYECKUE CBOWCTBA KMCIOT U OCHOBAaHUHI

12 B CBETE MpeACTaBICHUHN 00
INEKTPONIUTUYECKON JUCCOLUALNU
XHUMHUYECKUE CBOMCTBA COJIEH B CBETE

13 IpEeCTaBICHUN 00 IEKTPOIUTHUECKOM
JUCCOLUALNU

14 [TonsaTHEe 0 THApOIU3E CONE

15 O00011eHNEe U cCUCTEMATU3ALMS 3HAHUN




16

[IpakTuyeckas padora Ne 1. «Perenune
JKCIIEPUMEHTAIIBHBIX 3a7a9»

17

KonrtpoabHnas padora Nel mo teme
«JIEKTPOJIMTHYECKAS] TUCCOLHALHS.
XHMHYeCKHe PeaKIii B PACTBOPax»

18

OO61mast xapakTepUCTHKA raJOreHOB.
XUMUYECKUE CBOMCTBA HA MMPUMEPE XJI0pa

19

XnopoBoaopoa. ComnsiHast KUCIIOTa,
XUMUYECKHE CBOWCTBA, MOJTyYEHHUE,
MIPUMEHEHUE

20

[IpakTuueckas padora Ne 2 o reme
«IomydeHnue COITHON KUCIOTHI, U3YYCHUE
e€ CBOMCTB»

21

Borurcnenus o ypaBHEHUSIM XHMHYECKUX
peaKkuuid, eciii OJIMH U3 PEarcHTOB JaH B
U30bITKE

22

OO6m1as xapakTepucTruKa 3J1IeMeHTOB VIA-
TpyMIbI

23

AnnotpornHbie MOAU(DUKALIUY CEPHI.
Haxoxnenue cepbl U €€ COeIMHEHU B
npupojae. XMuMHUYECKHE CBOMCTBA CEPhI

24

CepoBoaopoi, cTpoeHne, GU3nIecKue u
XAMHYECKHUE CBOMCTBA

25

Oxcunpl cepol. CepHas KUCIOTA,
¢u3nueckre 1 XUMHUYECKHE CBOMCTBA,
HPUMEHEHHUE

26

XUMHYECKUE PEAKINH, JISKAITUE B OCHOBE
MIPOMBIIIUICHHOTO CTI0C00a MOTydYeHHS




CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HCHUE
OKPYXKAIOILEH CPellbl COCAUHEHUSIMH CEPbI

27

Briuucienne MaccoBOM JTOJIU BBIXOOA
MPOAYKTA PEAKIUU

28

OO0m1as XxapaKTepUCTUKa JIEMEHTOB V A-
rpynnsl. A30T, pacpocTpaHEeHHE B
npupoe, Gu3nyecKrue 1 XUMUYeCKue
CBOMCTBA

29

AMMHUak, ero pu3nuecKue 1 XUuMUYECKUe
CBOICTBa, MOJIy4eHUE U IPUMEHEHUE

30

[IpakTuueckas padora Ne 3 o reme
«[Tony4yeHue amMmmuaka, U3yu4eHHe ero
CBOMCTB»

31

A3OTHas KUCIOTa, €€ hu3ndecKue u
XUMHUYECKUE CBOMCTBA

32

Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHMS
B KaY€CTBE MUHEPAIbHBIX YI0OpEHUH.
XUMHUYECKOE 3arpsi3HEHUE OKPYKaroIIeH
CpeJlbl COEIMHEHUAMHU a30Ta

33

®dochop. Oxcua pochopa (V) u pochopnas
KHUCII0Ta, GU3NYECKUE U XUMUYECKUE
CBOICTBA, MTOJTy4YECHHUE

34

Hcnonb3oBanue hocdaToB B KauecTBE
MHUHEPaIbHBIX yIOOpEeHH. 3arps3HeHne
MIPUPOTHOM cpenbl pochaTamu

35

Yrnepon, pacupocTpaHEHHE B IPUPOJE,
¢u3nueckrue 1 XUMUYECKHE CBOMCTBA

36

Oxkcuppl yraepoaa, ux Gpusndeckue u




XUMUYECKHE CBOMCTBA. DKOJIOTUYECKUE
po0JieMbl, CBSI3aHHBIE C OKCHJIOM YIJiepoa
av)

37

VYroanHasg KUcCIoTa U €€ CoIn

38

[IpakTrueckas padota Ne 4 o Teme
"[TonydyeHue yrieKuciaoro rasa.
KauectBennas peakius Ha kKapOOHAT-HOH"

39

[lepBoHavanbHbIe MOHATHS 00
OpraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSIX yTiepoaa

40

Kpemnuii u ero coenunenus

41

[TpakTuueckas padota Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME
«BaxHeie HeMeTalIbl U UX
COCTMHEHUS»

42

KonTpoasnas padora Ne2 no teme
«BaskHeHIne HeMeTAJJIbI H X
coeINHEeHUA»

43

OO01mast XxapakTepuCTHKa XUMUIECKUX
3JIEMEHTOB — METaJUI0B. MeTtayunueckas
CBSI3b M METaJUTNYecKasi KpUCTAJUIMYECKas
peuérka. PU3nyecKnue CBOMCTBA METAJIIIOB

44

XUMHUYECKUE CBOMCTBA METAJIOB.
DIIEKTPOXUMUYECKUI Pl HANIPSIKEHU N
METaJUIOB

45

O061u1re cnocoObl MOTyYSHHsI METAJLIOB.
CnnaBel. Beruncnenus o ypaBHEHUAM
XUMHUYCCKUX peaKHHﬁ, €CJIi OJUH U3




pEareHToOB COAEPKUT IPUMECH

46 [TonsiTue 0 KOPPO3UU METAIIIOB

47 IllenounbIe METATIIbI

48 Oxcuapl ¥ THAPOKCHIBI HATPUSL U Kallus

49 [llenouno3eMeNbHBIC METAJIIBI — KAIBIIMHN 1
Maruui

50 Baxueiimme CoOeqUHCHNS KaIbIHs

51 O00011eHNEe U cUCTEMAaTU3aLNs 3HAHUN

52 JXKéctkocTh BOBI M CITOCOOBI €€ yCTpaHeHHS
[IpakTraeckas padota Ne 6 o Teme

53 "KECTKOCTE BOALI 1 METOIEI €6
ycTpaHeHUs"

54 AmroMuHUH

55 AmdoTepHbIe CBOICTBA OKCHJIA U
TUAPOKCHIA

56 Keneso

57 Oxkcuapl, TuApOKCUIbI U conu xkenesa (1) u
xenesa (II0)

58 O00011eHrEe U cUCTEMATU3aLNs 3HAHUN
[Ipaktrueckas padorta Ne 7. Pemenue

59 SKCIEPUMEHTAIBHBIX 3aJ]1a4 110 TEME
«BaxHeue MeTalljibl U KX COCIUHCHUS
Brruucnenust no ypaBHEHUSIM XUMHUECKUX
peakIuii, eciii OAMH U3 PEareHTOB JaH B

60 M30BITKE WK COJIEPKUT TIPUMECH.

Brruncinenns MaccoBoil 10U BBIXOIa
MIPOJIYKTA PEAKIIH




61 O06o001IeHre U cucTeMaTr3alus 3HaHHIA 1
KonTpoasHnas padora Ne3 no teme

62 «BakHeiine MeTa/UIbI M HX 1
COeTHHEHHSD»

63 BemectBa 1 maTepuainbl B IOBCEIHEBHOM |
JKU3HH YeI0OBeKa

64 XVUMHUYECKOE 3arpsi3HEHUE OKpYKaroIen 1
CpeIbI

65 PoJib XMMUU B pEIICHUH SKOJIOTUICCKUX !
npobiem

66 PesepBHbIit ypoK. O6o6111eHI/Ie u |
cUcTeMaTH3alus 3HaHUI

67 PesepBHBIi ypOK. O6061JleHHe " 1
CHUCTEMAaTH3alMs 3HAHHH

68 PesepBHBIil ypOK. O6061JleHHe " 1
CHUCTEMAaTH3aIMs 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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