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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XuMHM Ha YpOBHE OCHOBHOTO O0IET0 00Opa30BaHMsI COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOIH 00pa30BaTeNbHON HpPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIx B PI'OC OO0, a Takke Ha OCHOBe (erepabHOIM
paboueil mporpaMMbl BOCHUTAHUS U C YUYETOM KOHIIETIIMU NPEnoJaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pa3zoBaTeIbHBIX Opranuzanusx Poccuiickoit @enepanun.

[Iporpamma mo xwMuM Aa€T TpenCTaBlIeHHE O MHEJsIX, o0mel crparermu oOydeHus,
BOCIIMTAHUS W Pa3BUTUS OOYUYAIOMIMXCS CPEICTBAMH Y4eOHOTO IpeaMeTa, YCTaHABJIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIepKaHKe, MPEAyCMaTPUBAET PACIPEICICHUE €ro M0 KiaccaM H
CTPYKTYpHUPOBaHHUE TIO pa3ziesiaM M TeMaM MPOTrpaMMBbl [0 XUMHH, ONPEACIIseT KOJTUISCTBEHHbIE
W KaueCTBEHHBIE XApPAaKTEPUCTHKH COACP)KaHUS, PEKOMEHIYeMYIO TI0CIeI0BaTEIbHOCTh
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX ¥ BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKHA Y4eOHOTO
mpoIiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcs, ONMpeaesieT BOZMOKHOCTH MTPEeaMeTa JUTst
peanu3anu TpeOOBaHUH K pe3ysbTaTaM OCBOCHHS OCHOBHOUM 00pa3oBaTeNbHON MPOrpaMMBI Ha
YpOBHE OCHOBHOTO O0IIETr0 00pa3oBaHMs, a TAK)Ke TPEOOBAaHUI K pe3ylbTaTaM 00ydeHHsS] XUMUHU
Ha YpPOBHE TIleNiell W3ydeHHsT TIpeAMeTa W OCHOBHBIX BHJOB YUeOHO-TIO3HABATEIHHOU
NEeSITENIbHOCTH 00yUYaIoLIerocs o OCBOCHUIO YUeOHOT0 COJIepKaHusl.

3HaHUe XUMUH CITY)KUT OCHOBOH JIJIsl ()OPMHUPOBAHUSI MUPOBO33PEHUS 00YJAIOIETOCs, €T0
MIPEJCTAaBICHUI O MaTEPUAITEHOM €JMHCTBE MHpPA, BAXXHYIO POJIb UTPAIOT POPMHUPYEMbIE XUMHUEH
MIPEJICTAaBICHHUS O B3aMMOIPEBPALICHHUSIX YHEPTHU U 00 SBOJIIONIUHU BEIIECTB B IPUPOJIE, O MYTSIX
peumieHus TH0OANbHBIX MpOOJIeM YCTOMYMBOTO pPa3BUTHSI YEIOBEYECTBA — CBHIPHEBO,
AHEPTEeTUYECKOM, TUIIIEBOM M SKOJIOTHYECKOW 0€30IacHOCTH, MPOOJIeM 3ApaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3alil BO3MOKHOCTEM Jjsi caMmopa3BUTUs U (OPMHUpPOBAHUS
KYJIbTYpPbI IMYHOCTH, €€ 00111el 1 GYHKLIHOHAIBHON I'PaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIILICHUS] U TBOPUYECKUX CIMOCOOHOCTEHN 00yJaromumxcs,
HAaBBIKOB UX  CaMOCTOATEJIbHONW  y4yeOHOW  JEesATeNbHOCTH,  OKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX Kak B IIOBCEJHEBHON JKM3HHU, TaK U B
npodeccruoHalIbHOM 1eATeIbHOCTH;

3HAKOMHUT €O CIenu(pUKOil HAydyHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIs1a HA €IMHCTBO MPUPOIBI U YEIIOBEKA, SBISETCSI OTBETCTBEHHBIM 3TArioM B ((OPMUPOBAHUN
€CTECTBEHHO--HAYUYHOU! TPaMOTHOCTH O0y4aIoLUuXCS,;

crocoOcTByeT (OPMHUPOBAHHIO I[EHHOCTHOTO OTHOIIEGHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSM, K TIPUPOJIE, K YeNOBEKYy, BHOCHUT CBOW BKJIaJ B OKOJOrH4eckoe oOpa3zoBaHHE
oOyuaromuxcs.

JlanHble HampaBiieHUs B OOy4E€HUH XUMHUHU 00ECHedMBarOTCS CHEHU(UKON COAep KaHUS
y4eOHOro TmMpeaMeTa, KOTOPBIA SBISETCS NEAarorMYecKd aJalTUPOBAHHBIM  OTPaKEHUEM
0a30B0il HAYKW XMMHHU Ha ONPEETEHHOM 3Tane €€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUS OPHEHTUPOBAH HAa OCBOEHHE
00y4aroIMMUCs CUCTEMbI NEPBOHAYATIBHBIX MOHATHH XMMHHU, OCHOB HEOPraHMYECKOW XUMUU U
HEKOTOPBIX OT/IEIbHBIX 3HAUUMBIX MMOHITUN OPraHUYECKOW XUMUU.

CtpykTypa cojaepkKaHHUsl MPOrpaMMbl MO0 XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mzydenuro. CojepikaHue CKIAJbIBACTCSI U3 CHUCTEMbI MOHATHUH O XUMHYECKOM
AJIEMEHTE U BEIECTBE U CHUCTEMbI NMOHATUNA O XUMHUYECKO peakiuu. OOGe 3TH CUCTEMBI



CTPYKTYpPHO OPraHM30BAHbI IO MPUHIIUILY IOCJIEJOBATEIBHOTO PA3BUTUS 3HAHUWA Ha OCHOBE
TEOPETUUECKUX MPEJCTABICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,

— [lepuonnueckoro 3akona /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— Y4YEHMsI O CTPOEHUH aToMa U XUMHUYECKOU CBSI3H;

— IPEJCTABIEHUH 00 3JIEKTPOIUTHUECKOMN AUCCOLMALUY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pPacCMaTPUBAIOTCS HA OCHOBE AMIMPUYECKH IMOJIYyYEHHBIX U
OCMBICTICHHBIX (DaKTOB, pPa3BHBAIOTCS IIOCJIEIOBATENBHO OT OJHOTO YPOBHS K JpPYroMmy,
BBIMIONTHAS (DYHKIMU OOBSICHEHUS M IMPOTHO3MPOBAHHS CBOMCTB, CTPOCHHUS M BO3MOKHOCTEH
MIPaKTUYECKOrO MIPUMEHEHMS U MTOJIy4YEHUS] U3Y4aeMbIX BEILIECTB.

OcBoeHMe MporpaMMbl MO XHMHUU CHOCOOCTBYET (OPMHUPOBAHUIO MPEJICTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEN HAy4HOM KAPTUHBI MHpa B JIOTMKE €€ CHCTEMHOW NPHUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAaHUIO U METOJ[aM TO3HaHUs B Hayke. M3yueHue xumun
MIPOUCXOJUT C MPUBJICUEHUEM 3HAHUM W3 paHee U3YUYEHHBIX yUeOHBIX IMPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 knacce» u «dusuka. 7 Kiaacey.

[Ipyn u3yyeHUn XUMUU MPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XUMHUYECKOI HayKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUYECKOH /EATEIbHOCTH YeJOBEeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOI KyJIbTypbl. 3ajada y4eOHOTO NpeAMEeTa COCTOUT B (POPMUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — BaKHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKUX
MOJIOKEHUM, JOCTYMHBIX OOOOIIEHUI MHMPOBO33PEHUECKOT0 XapakTepa, s3blka HayKH, B
MPHOOIIEHNN K HayYHBIM METOJaM MO3HAHUS MPH U3yYEHUH BEIIECTB U XMMHUECKUX PEaKlUii, B
(GOopMHUpPOBaHMM M PA3BUTUM IO3HABATEJIBHBIX YMEHUH W HUX TNPUMEHEHUH B Yy4eOHO-
[I03HABATEIbHON M y4eOHO-UCCIEN0BATENbCKON NEATENbHOCTH, OCBOEHUH MPaBHJI OE30I1aCHOTO
oOpaleHHs C BEECTBAMU B IOBCEIHEBHOM KHU3HHU.

IIpy u3ydeHUM XMMHMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYECHHE
puoOpeNH Takue 1eH, Kak:

— (hopMHpOBaHNE MHTEIJIEKTYAJIbHO PA3BUTOM JIMYHOCTH, FOTOBOM K CaMO0Opa30BaHMIO,
COTPYIHUYECTBY, CaMOCTOSITEIbHOMY IPHUHATHIO pPELICHUH, CIOCOOHON aJanTHpOBaTBCA K
OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HU;

— HaIpaBJICHHOCTh OOY4YEHUS Ha CHCTEMAaTH4YeCKOe IPHOOLICHHE OO0YydYarolmMXCs K
CaMOCTOSITEJIBHOM ~ ITIO3HABAaTEIbHOM  AEATEIBHOCTH,  HAydyHbIM  METOJAM  IIO3HaHMI,
(GopMUPYIOLIUM MOTUBALMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— olecrieyeHue YCIOBHM, CHOCOOCTBYIOIIMX HPUOOpETeHHI0 OOy4arolMMUCS OIbITa
pa3sHOOOpa3HON NeATENBbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIHOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIHI1), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUJIOB JEATEIbHOCTH;

— (hopmupoBanue oO1el pyHKIMOHAIBHOM U €CTECTBEHHO-HAyYHON I'PAMOTHOCTH, B TOM
quciae YMEHMH OOBACHATh M OLIEHMBATh SBJICHHS OKPY)KAIOLIEr0 MHpPA, UCHOJb3Yys 3HAHUS U
OMNBIT, TOJYyYEHHbIE INPU M3YYEHUU XUMHM, NPUMEHSATh HUX @pPU peUleHuu npolieM B
ITOBCEIHEBHOM KU3HU U TPYAOBOU AEATEIbHOCTH;

— (hopMupoBaHue y 00y4arOnMXcsl T'yMaHUCTUYECKUX OTHOLIEHUH, MOHUMaHMsI IEHHOCTH
XUMUYECKUX 3HAHUM I BBIPAOOTKM 3KOJOTMYECKH IeJIeCOOOpa3HOro MOBEICHHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHS CBOETO 3J0POBBbS U OKPY)KAIOWIEH MPUPOTHON
Cpelsl;

— pa3BUTHE MOTHBALMU K O0YYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npo(uIIs ¥ HaPaBJICHHOCTHU JAajbHEUIIero 00yueHus..



OOr1iee YMCIIO YacoB, OTBEACHHBIX IS M3YYCHHUS XMMHU Ha YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, coctaniser 136 yacos: B 8 kinacce — 68 "acoB (2 yaca B Hefelnto), B 9 kiacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHME OBYYEHUA

8 KUIACC

IlepBoHa4Ya/IbHBbIE XMMHYECKHE TOHSATHUS

[Ipenmer xumuu. Ponb XMMHUM B KM3HU 4ejOBeKa. XHMMHUA B CHCTEME HayK. Tena u
BemiecTBa. Pu3MuecKre CBOWCTBA BEHIECTB. ArperatHoe coctosHue BemlecTB. [loHsatue o
METOJIaX MO3HAHMs B XUMUU. YK CThIE BelecTBa U cMecu. CrocoObl pa3ieieHus: CMeceil.

ATOMBI U MOJEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJBI XHMHUYECKHX 3JIEMEHTOB.
[IpocTsie u ciioX)HBIEC BelecTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckass (opmyna. BalleHTHOCTP aTOMOB XHMHYECKUX D3JEMEHTOB.  3aKOH
MOCTOSTHCTBA cocTaBa BeniecTB. OTHOCUTENbHAS aToMHasi Macca. OTHOCHTENIbHAS MOJICKYJIsIpHAas
Macca. MaccoBasi 07151 XUMHUYECKOTO 3JIEMEHTA B COCTUHEHUU.

KonnuectBo BemectBa. Moisib. MomsipHass macca. B3auMocBsi3b KOJM4YecTBa, MacChl U
YHUCJIa CTPYKTYPHBIX €IUHUIL BemecTBa. Pacuérel mo popmMynaM XuMUUECKUX COETMHEHUH.

dusznyeckue M XMMHUUYECKHE SIBJICHUS. XHUMHUYECKas peakius W e€ NpHU3HaKU. 3aKOH
COXpaHEHHUs MacChl BEMIECTB. XUMUYECKHE ypaBHEHHUs. Knaccupukamms XUMUIECKUX PEAKITUI
(coenuHeHMs, pa3I0KEHUs, 3aMEIICHHS, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0H, IpaBuiaamMu paboOThl B Ja0OpaTOpUU U MPUEMAMH
oOparieHus ¢ jJabopaTOpHbIM O00OPYIOBAaHWEM, M3YYCHHE M OMHCaHUE (U3UYECKUX CBOWCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HAOMIOIeHHE Pr3nuecKuX (TUTaBJICHUE BOCKA, TasHUE JIbA,
pacThpaHue caxapa B CTyNKe, KUIIEHHE U KOHJACHCAIUs BOJbl) U XUMUYECKHX (TOpEeHHE CBEUH,
MPOKaJUBaHUE MEIHON MPOBOJIOKH, B3aMMOJICHCTBHE MeNa ¢ KUCJIOTOM) SIBICHUM, HaOIIOCHUE
U ONHUCaHMEe TPU3HAKOB TNPOTEKAaHUS XUMHUECKHUX peakiuil (pas3okeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCJIOTHI C XJIOPHUAOM Oapwsi, paznoxeHue ruapokcuna meau (I1) mpu
HarpeBaHHWM, B3aMMOJICHCTBHE Keime3a ¢ pactBopom comu Mmeau (1), msydenwme crmoco6oB
paszenieHuss cMecedl: ¢ TOMONIbI0 MarHurta, (QWIbTPOBAHHE, BbIIAPUBAHME, JUCTUIUISIINS,
xpomatorpadus, MpoBeJeHHE OYHCTKH TIOBAPEHHON COJM, HaONIOJICHUE U  ONHCAHUE
pe3yNbTaTOB MPOBEACHUS OIbITA, WUTIOCTPUPYIOUIETO 3aKOH COXpPaHEHHs] MacChl, CO3JaHHe
Mozeneil MoJieKy: (IIapoCTEeP>KHEBBIX).

BaxHeiinmue npeacTaBuTe/ M HEOPraHMYeCKMX BellecTB

Bo3nyx — cmech razoB. CoctaB Boznyxa. Kucimopon — 3jeMeHT M HpOCTOE BEIIECTBO.
Haxoxnaenue kuciaopona B npupoje, Gpu3ndeckue U XuMUYeCKHe CBOMCTBA (peaKluu TOPEHHUs).
Oxcuppl. [lpumenenue kuciopona. CrnocoObl MOJy4eHHs KHCIOpoAa B Jaboparopuud u
npoMelieHHocTu. KpyroBopot kucnopoga B mpupoge. O30H — amIoTponHas MoauduKanus
KHCTIOpO/Ia.

TemoBoit 3pdexT XuMUUEecKol peakiuu, TEPMOXMMUYECKHUE YPaBHEHMS, 5K30- U
SHAOTEPMHUUYECKUE peakuu. TOIIMBO: Yroib M MeETaH. 3arpsA3HEHUE BO3AyXa, YCHUIICHUE
MapHUKOBOTO 3¢ eKTa, pazpylieHHe 030HOBOTO CIOS.

Bomopon — »snemeHT u mpocroe BemiecTBO. HaxoxkaeHwe Boaopoja B - MPHUPOJE,
(buznuecKkrue 1 XUMUYECKHe CBOWCTBA, IPUMEHEHHE, CIIOCOOBI MmorydeHus. Kucinotsr u comnu.

MonsipHblii 00bEM razoB. Pacuérsl M0 XUMHUYECKUM YPaBHEHUSM.

®dusnueckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopel. HacelieHnsle u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpMMOCTH BemiecTB B BojJe. MaccoBasi 10js BEIIECTBA B
pactBope. XumMuueckue cBoicTBa BoAbl. OcHOBaHuA. Poib pacTBOPOB B MpHUPOJIE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B HpHpoje. 3arps3HeHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOJIHBIX BOJI.

Knaccudukanuss Heopranmdeckux coemuHeHuit. Oxcuapl. Kimaccudukanus OKCHIOB:
coneoOpa3yromiue (OCHOBHBIC, KHCIOTHBIE, aM(poTepHbIe) U HeconeoOpa3yromue. HomeHnkatypa
okcus10B. Dusnyeckre U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydeHue okcuIoB.

OcHoBanms. Kriaccudukanuss OCHOBaHWH: IMETOYM W HEPACTBOPUMBIC OCHOBAHUSL
Homenknarypa ocHoBanuil. du3ndeckue M XMMHUYECKHME CBOMCTBAa OCHOBaHMU. [lomydueHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3n4eckiue U XUMHUYSCKUE
cBoiicTBa Kuciaot. Pan aktuBHoctn metamioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenkinarypa coneil. @u3znueckue U XUMHUUECKHe cBoicTBa coseil. [lomyuenue
COJIEH.

['eneTnveckast CBA3b MEXKIYy KIaCCaMH HEOPTaHUYECKUX COCTUHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMUsI KHCIOPOJa B BO3yXe, MOJIydeHHE, COOMpaHue,
pacro3HaBaHUE W W3YYCHHE CBOWCTB KHCIIOPOJa, HAONIOJACHHE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBHUSI BOSHHMKHOBEHHMS W TPEKpAIEHUS TOpeHHUs (ToXapa), 03HaKOMJIEHHE C
oOpasraMu OKCHJIOB M OTHCaHWE WX CBOWCTB, IOJIyueHHE, COOMpaHWe, paclio3HaBaHUE W
H3yYeHHe CBOMCTB Bojopoja (ropenue), B3aumozercTBue Bogopoma ¢ okcumom wmeau (1)
(BO3MOXHO HCIIOJB30BaHNE BUACOMATEPUAJIOB), HAOIOACHIE 00pa3IloB BEIIECTB KOJIAYECTBOM
1 Mousb, WccliemoBaHNe OCOOCHHOCTEH pPACTBOPEHHS BEIIECTB C PA3JIMYHON PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHOW MAacCOBOM JI0JIed pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHICTBHE BOJBI C MeETaulaMH (HAaTpUeM M KajblieM) (BO3MOXXKHO HCIIOJIh30BAHHE
BHJIEOMATEPUANIOB), HCCIEIOBAaHUE 00pa3l0OB HEOPraHMYECKHX BEIIECTB PA3IUYHBIX KJIacCOB,
HaOJ0/IeHNe W3MEHEHHs] OKpPacKu HMHAWKATOPOB B PAacTBOpax KUCIOT W IEJIOoYell, M3yuyeHue
B3aumojeiicteus okcuma memu (II) ¢ pacTBOpoM cepHON KHCIOTBI, KHCIOT C MeETalaMHu,
peakuuii HEeUTpaau3aluu, IOJIYyYEeHHE HEPaCTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajuia IPYruM M3 pacTBOPA COJIU, PELIEHUE IKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «BaxHelmue
KJIaCChl HEOPTraHUYECKUX COCTUHEHUI.

Ilepuonuveckuii 3akoH u Ilepuoguyeckass cucrema xumu4veckux jiementos /. H.
MenpaeseeBa. CtpoeHune aroMoB. XumMu4eckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHTEIbHbIE
peakuuu

[lepBpie MOMBITKH KIAacCU(PUKAUU XUMHYECKUX »dleMeHTOB. [loHsTHE 0 Trpymmax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIC U MIETIOYHO3EMENbHbIE METAJUIbI, TaJOreHbl, UHEPTHBIEC T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHBbIE OKCUIBI M TUAPOKCUIBI.

Ilepuonnueckuit 3akoH. llepuommueckass cucremMa XuMHYECKMX dsneMeHToB /[l .
MenneneeBa. KopoTkonepuonnas u imHHONepuoaHas Qopmbl Ileproguueckoit CHUCTEMbI
xumuyeckux snemeHToB [[. W. Menneneesa. Ilepuoast u rpynnbl. Dusmyeckuid cmbic
MOPSAAKOBOTO HOMEPA, HOMEPOB NIEPHOJIA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX sfep. M3orombl. OnektpoHsl.  CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKHX dNIeMeHTOB [lepuoandeckoil CUCTEMbI
J. W. MenneneeBa. XapakTepUCTHKAa XHWMHUYECKOTO 3JIEMEHTA IO €ro IMOJOXKEHUIO B
ITepunoanueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS Pajinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJNINYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IpyIIiaM U Mepuoam.



3nauenue [lepuoanyeckoro 3axkoHa u lleprogudyeckoi CUCTEMbI XUMHUECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npakTuku. J1. 1. MenneneeB — yd€HbIN U IpayKJaHUH.

XuMHuueckass  CBSI3b. KoBanentnas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIEeKTPOOTPULIATEIILHOCTh XUMHYECKUX 3JIEMEHTOB. MloHHAas CBS3b.

Crenenp  okucieHusi.  OKHCIHUTENbHO--BOCCTAHOBHUTENIbHBIE — peakuuu. [Iporieccsr
OKHCIICHUS U BOCCTaHOBJICHHS. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumeHnm:

n3ydeHue oOpasllioB BEUIECTB METANIOB M HEMETAIOB, B3aMMOJIEHCTBHE THAPOKCHUIIA
LIMHKA C PAacTBOPaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WITIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX Peakluii (rOpeHue, Peakiiuy pa3ioKeHUsl, COCMHCHUS).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXIpeAMETHBIX CBSI3€H MPU M3YUYEHHH XUMHH B 8 KJIacCE€ OCYIIECTBIISICTCS
Yepe3 MHCIOJB30BaHME KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TIOHSATHUH, TaK U TOHSATHUH,
SIBJISTIOLIIAXCSI CACTEMHBIMH IS OTACIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHSTHS: HAy4YHBIM (akKT, TUMOTE3a, TEOpPHUs, 3aKOH,
aHanW3, CHWHTE3, Kilaccuukanus, TEpPUOANYHOCTb,  HAOIIOJEHUE, IKCIIEPUMEHT,
MO/IETUPOBAHNE, U3MEPEHHE, MO/IENb, SIBJICHUE.

dusnka: Marepus, aroMm, DO3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWI, W30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJa, DSJEKTPUUYECKUN 3aps, BEIIECTBO, TeIO0, OO0BEM, arperatHoe
COCTOSIHME BEIIECTBa, ra3, (pu3WyecKkue BEIWYUHBI, €TUHUIIBI U3MEpPEHHUs, KOCMOC, TUIAHETHI,
3BE31161, COJTHIIE.

buonorus: porocunTes, npixanue, onocdepa.

l'eorpadus: armocdepa, rtuapocdepa, MHHEpaIbl, TOPHBIE TIOPOJBI, TOJIE3HBIC
HCKOIIaeMbl€, TOTIUBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTtBo 1 XuMHYecKas peaKusi

[lepuonnueckuii 3akoH. Ilepuonuueckass cucrema XuMuU4Yeckux osaemeHtoB J[. .
MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB XHMHYECKUX
AJIEMEHTOB TMEPBBIX TPEX MEPHOJOB, KalMsl, KaIbLIUg M MX COCAUHEHUH B COOTBETCTBUH C
MOJIOKEHHUEM 3JIeMeHTOB B [lepuoinyeckoii cucteme U CTPOCHUEM UX aTOMOB.

CrpoeHnue BemiecTBa: BHUABI XUMUYECKOW CBsI3U. THIBI KPHUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BeELIECTBA OT THUIA KPUCTAIUIMYECKOW PEMIETKH M BHUIA XUMHYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUYECKHE CBONCTBa
BEIECTB, OTHOCAIIMXCS K Pa3jMYHbIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHX BEIIECTB.

Knaccudukanuss XuMUYECKHX peakiuil Mo pa3liuYHbIM MPU3HAKaM (110 YHCIY U COCTaBy
YYaCTBYIOIIMX B pEAKIUU BELIECTB, MO TEIUIOBOMY 3(G(deKTy, M0 H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, MO0 OOpPAaTUMOCTH, MO YYaCTHIO KaTaiu3aropa). JK30- U
SHAOTEPMHUUYECKHE PEAKIINHU, TEPMOXUMHUYECKNE YPABHEHUSI.

[TonsitTne o ckopoctu xumuueckoil peakuuu. [loHsTe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTepOoreHHbIX peakuusx. llonstue o
karanuze. lloHsTne o XuMuueckoM paBHOBecHH. @DakTopbl, BIMUSIOIINE HAa CKOPOCTh
XUMHUYECKON PEaKlUU U MOJI0KEHNE XMMUYECKOTO PaBHOBECHSI.



OKHCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMM, JJIEKTPOHHBIM OajgaHC OKUCIMTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBlieHUE YpaBHEHMH OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkuuil ¢ UCI0JIb30BaHUEM METOJA IEKTPOHHOIO OasaHca.

Teopust 3MEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTEL U HEIEKTPOJIUThI. KaTHOHBI,
aHUOHBI. MeXaHu3M JUCCOLMAlMU BELIECTB C PA3IMYHBIMU BUIAMH XHMHUYECKOM CBSI3H.
Crenenp aucconuanyu. CHUIIbHbIE U cIa0ble 3JIEKTPOIUTHI.

Peakiun noHHOTO OOMEHA. YCIIOBUS MPOTEKaHHUS PEaKIUii MOHHOTO OOMEHa, MOJHBIE U
COKpaIlEHHbIE MOHHBIE ypaBHEHHS peakuuil. CBoICTBa KUCIIOT, OCHOBaHUI M COJeil B cBeTe
MIpPEICTaBICHU 00 >3JIEKTPOIUTUYECKON auccouuanuu. KayecTBeHHbIE peaklUUMHd HAa HOHBI.
[TonsiTue 0 runponu3e conen.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJENIAMHM KPUCTAJUNIMYECKHX PEIIETOK HEOPraHWYEeCKHUX BELIECTB —
METaJJIOB W HeMeTauloB (rpadgura W anmasza), CIOKHBIX BELIECTB (XJIopuaa HaTpus),
HCCIIEIOBAaHUE 3aBUCHUMOCTU CKOPOCTH XUMUYECKOM peakIUuu OT BO3JACHCTBUS pa3IMYHbIX
(akTOpOB, HCCIEIOBAHUE AIEKTPONPOBOJHOCTH PAaCTBOPOB BELIECTB, MpOIECCa JAUCCOLUAIMH
KHUCJIOT, Iejo4Yel u cosel (BO3MOXHO KCIIOJIb30BaHUE BHUEO MaTEepUalioB), IPOBEACHUE
OTIBITOB, WIIIOCTPUPYIOIIUX MPHU3HAKU MPOTEKaHHs peakiuil MOHHOro oOmeHa (oOpa3oBaHUe
ocaJika, BBIJIEJICHHE Ta3za, o00pa30BaHHWE BOJbI), OMBITOB, WJUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIMi (TOpeHue, peakiuu pa3iokKeHHs, COCIUHEHHS),
pacrno3HaBaHHe HEOPraHWYEeCKUX BEIIECTB C IMOMOIIbI0 KAaueCTBEHHBIX pEaKIUil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HeMeTa/uibl M UX COeAUHEHHS

OOmiass xapakTepucThka rajoreHoB. OCOOCHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHbIE
creneHn okuciaeHus. CTpoeHHe M (PHU3NYECKHE CBOWCTBA MPOCTHIX BEUIECTB — TaJIOTE€HOB.
XWMHYECKHE CBOMCTBA Ha MpUMEpe Xjopa (B3aUMOJEHCTBHE C MeETajUlaMH, HEMETaJUIaMH,
menouamu).  XmopoBojopon. CosssHas KUCIOTa, XWMHYECKHE CBOWMCTBA, TOJydeHUE,
npuMeHeHue. JleiicTBre xjiopa U XJ0pOBOJA0POAa HA OPraHU3M yesoBeka. BaxkHenmme Xiaopuabl
U UX HaXOXJICHHE B IPUPOJE.

OO6mrass xapakrtepucTrka 3JeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOSHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue U (U3HUECKHUE CBOICTBA MPOCTHIX BEUIECTB —
KHCIIOpO/ia M cepbl. AJJIOTPOIHbIE MOAU(DUKAIIMKM KUCIOPOAa U cepbl. XMMHUYECKHE CBOICTBA
ceppl. CepoBojopoA, cTpoeHue, (pusmueckue M XUMUYeCKHe cBOWcTBAa. OKCHUIBI CEpbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKcuoB. CepHas KHCIOTa, (pu3MUeckue W XUMHYECKHE CBOMCTBA
(oOmme kak mpeAcTaBUTENS Kiacca KUCIOT W crenuduyeckune). XHUMUYECKHE PEaKIHH,
JeKalMe B OCHOBE MPOMBIIUICHHOTO croco0a MONydeHHs] CepHOM KHUCIOoThl. [IpumeHeHue
cepHOM kucaoTel. Conu cepHON KHCIOTHI, KAUECTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue
ceppl U €€ COENMHEHMH B mpupoae. XHUMHUECKOE 3arpsA3HEHUE OKpYXarolled cpembl
COCIMHEHUSIMU Ccepbl (KUCIOTHBIC IO, 3arpsi3HEHUE BO3JAyXa U BOAOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTHKa 3JeMeHTOB VA-rpymmnbel. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKkTepHble CTENEHM OKHUCIEeHHs. A30T, paclpoCcTpaHEeHHE B MpUpoje, (uU3HUecKHe U
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, ero Gpu3n4eckue U XMMUYeCKHue
CBOICTBA, NoTyueHHe U npuMeHenue. Coiau aMMOHHUS, UX PU3NUECKUE U XUMUYECKHUE CBOICTBa,
npuMeHeHne. KaduecTBeHHas peakuusi Ha MOHBI aMMOHMs. A30THas KHCIOTa, €€ IOJIydyeHHE,
¢u3nyeckue M XMMHYECKHe CBoWcTBa (OOIIME Kak TMpeJICTaBUTENsl Kiacca KHUCIOT U
cneuupuyeckue). Mcrnonp3oBaHe HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MHMHEpPAIbHBIX



ynoopeHuii. XuMHYeCKoe 3arps3HCHHE OKPYKAIOIICH CPeIbl COCTUHEHHSIME a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHUE BO3JyXa, MOYBBHI U BonoEéMOB). Dochop, amioTpomHbie MoAM(UKAIUU
dochopa, duznyeckne n xumuueckue cpoiicrsa. Okcuna ¢ocdopa (V) u dochopnas kuciorta,
¢u3nveckue M XUMHYECKHE CBOWCTBa, moiydyeHue. lcmosb3oBanme ¢QocdaroB B KauecTBe
MUHEpaJIbHBIX YI0OpEHU.

OO6mass xapakrepuctuka 31eMeHTOB I[VA-rpynmbel. OCOOEHHOCTHM CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENCHH OKUCIEHHS. YTIEepO[, auIOTPOIHbIE MOAN(DUKAIIINK, PACIPOCTPAHEHUE B
npupoje, GU3NUecKue u XUMHUYecKre cBoicTBa. AncopOius. KpyroBopor yriepona B mpupoe.
Oxcuppl yriaepoaa, Ux pU3NYECKUE U XMMUYECKHE CBOWCTBA, JEHCTBHE HA KUBBIE OPraHU3MBI,
MOJIyYCHUE W MPUMEHEHHE. DKOJIOTHUYECKUE MPOOJIEMBI, CBA3aHHBIE ¢ OKcHaoM yriepoaa (IV),
TUIOTe3a I100aJbHOTO MOTEIJIEHUs KIMMaTa, NapHUKOBBIA 3¢ ¢eKkT. YToiapHas KUCIoTa U €€
COJIM, UX (U3NYECKHMEe U XMMHUYECKHE CBOMCTBA, MOJydeHHME U NpuMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHarT-umoHbl. Mcnonb3oBaHue  kapOOHaTOB B OBITY,  MEIUIUHE,
MIPOMBIIIIJIEHHOCTH U CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TOHATUS 00 OpraHMYECKUX BEIECTBAaX KaK O COEAMHEHUSX yriepoia
(MeraH, »TaH, STWIEH, AalleTWJIEH, 3TaHOJI, TJMIEPUH, YKCycHas kuciota). I[IpuponHsie
HUCTOYHUKU YIJIEBOJOPOJIOB (yroJib, NMPUPOIHBIN ra3, He(Th), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBITIUIEHHOCTH. [oHATHE 0 OMOTOTHYECKH BaKHBIX BEIIECTBAX:
KUpax, Oenkax, YriaeBoJax — M HMX pOJM B JKU3HM 4eJoBeKa. MarTepuaabHOE €IWHCTBO
OpraHMYECKUX U HEOPTaHUUECKUX COEAMHEHUN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHME CBOWCTBA, IMOJY4YEHHE M MPUMEHEHHE.
Coemunenuss kpemHus B npupoje. OO6mume mnpencrtaBieHuss o0 okcuge kpemuus (IV) u
KpeMHHEBOU kuciote. CUIIMKATHI, KX UCIIOIh30BaHNE B OBITY, B MPOMBIIIJICHHOCTH. BaxHenme
CTPOMTENIbHBIE MaTepHalbl: KepaMHKa, CTEKJIO, ILIEMEHT, OeToH, xene300eToH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MaTEPHAIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

M3y4eHHue oO0pas3I0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIOTHI, IPOBEICHHE
KAaueCTBEHHBIX PEaKUUil Ha XJIOPUI-HOHBI U HAOIIOJCHHWE MPU3HAKOB HUX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3n4eckue U XMMUYECKUE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOXKHO
UCII0JIb30BAHME BUJICOMATEPHANIOB), O3HAKOMJICHHE ¢ oOpa3lamMu XJIOpUAOB (TaJOreHUIIOB),
O3HaKOMJIEHHE C oOpasmamMu cepbl U €€ COEIUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpUANIOB), HaONoJIeHue Tmpolecca oOyriMBaHUS  caxapa TMOJ  JeHCTBHUEM
KOHILIEHTPUPOBAHHON CEPHOM KHUCIOTHI, U3y4YEeHHUE XMMHUYECKUX CBOMCTB pa30aBIIEHHOUN CepHOI
KHUCIIOTBI, TIPOBEJICHHE KAa4eCTBEHHOW peakiuy Ha cyib(paT-MOH M HAOIIOJeHHE NpuU3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3MYECKHMMH CBOMCTBaMH a30Ta, ¢docdopa M MX coearHEHUH
(BO3MOKHO HCHOJIB30BaHUE BUACOMATEpUAIOB), 00pa3aMu a30THBIX U GOCPOPHBIX YIOOPEHHUI,
MoJIyueHue, coOupaHue, paclo3HaBaHWE U M3yUYEHUE CBOICTB aMMHaka, I[POBEICHUE
KaueCTBEHHBIX pEaKIUil Ha WOH aMMOHHMS M ¢ocar-uOH U HU3Y4YEeHHE MPHU3HAKOB HX
MPOTEKaHMsl, B3aMMOJECHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEAbI0 (BO3MOXHO
HCIOJb30BAHNE BUIECOMATEPHATIOB), U3y4EHHE MOJENEeH KpPUCTAJUIMYECKUX PEHIETOK anMasa,
rpaputa, ¢ymiepeHa, O3HAKOMJIEHHE C TIPOLECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOTrasa, MOIydyeHHe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKUCIIOTO Ta3a, MpOBEIEHHE KaYeCTBEHHBIX peakifii Ha KapOOHAT H
CWIMKAT-HOHBl M W3y4EHHE NPU3HAKOB HUX IMPOTEKAaHUs, O3HAKOMIICHHE C MPOAYKIHEH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PELICHHE SKCIEPUMEHTAIbHBIX 3a1au Mo Teme «Baxueiimme
HEMETaJUIbl ¥ UX COEAUHEHUS.



MeTaibl M UX COeTUHEHUS

OOmass xapakTepUCTHKAa XUMHYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU UX
noJioxkeHusd B [lepuoanueckoi cucreMe xumuueckux anemMeHtoB /. M. MeneneeBa u crpoeHus
atoMoB. CTpoeHue MerauioB. Meraminyeckass CBSI3b W METAJUIMUECKas KpUCTAJLIIMYEcKas
peméTka. DIEKTPOXUMUYECKUM Psii HANPSHKEHUH MeTasioB. Du3nueckne U XUMHYECKUE
cBoiicTBa MeTauioB. O0mue crnocoOsl mosydeHus MmetTaiuioB. [loHATHE O KOPPO3UH METAJUIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX MIPUMEHEHHUE B OBITY U MPOMBIIIJICHHOCTH.

[[lerounble MeTaIBL: MOJ0KEeHUE B [leproinueckoi CHCTEME XUMUYECKUX JIEMEHTOB [l.
N. MenneneeBa, cTpoeHHE X aTOMOB, HaxOXJeHUE B mpupojae. PuU3ndyeckre U XUMHYECKUE
CBOMcTBa (Ha puMepe HaTpus U Kanusi). OKCUIBI M TUAPOKCUIBI HATpHs U Kanus. [Ipumenenue
IIEJTOYHBIX METAJUIOB U UX COCTUHEHU.

[IlenoyHO3eMENBbHBIE METAJIBI MarHuid M KaJbLMi: ToJIOKeHHEe B Ilepuonmueckon
cucreme xumuueckux sneMeHToB J[. M. MenpeneeBa, CTpoeHHWE WX aTOMOB, HAXOXJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHuWs U Kaiblud. BakHelmiume coearuHEeHUs
Kanpus (OKCHUII, TUAPOKCU, coir). JKECTKOCTD BOJIBI U CIIOCOOBI €€ YCTpaHEHUS!.

AmomuHMil: nonoxenue B Ilepmoamueckoil cucreme xumMuueckux snemeHTtoB JI. .
MenneneeBa, CTpoeHHe aTroma, HaxoKJeHue B npupojie. dusnueckue U XMMHUYECKHE CBOWCTBA
aTFOMUHUSI. AM(OTEpHBIE CBONCTBA OKCHIA M THIPOKCUIA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepuommyeckoid cucremMe XuMHYecKux diaeMmeHToB JI. .
MenneneeBa, CTpoeHHE aToMa, HaXOKJeHUe B npupojae. Puznyeckue U XUMHUYECKUE CBOICTBA
xene3a. Oxcuasl, ruapokcuasl u conu keme3a (1) u xemeza (Ill), ux cocras, cBoiicTBa u
MOJTy4YEeHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJIeHHE ¢ oOpa3laMy METaUIOB U CIUIaBOB, UX (QHU3NYECKHUMH CBOMCTBAMH,
U3Y4YEHUE Pe3yNlbTaTOB KOPPO3HHM METAIIOB (BO3MOXHO HCIOJIb30BAaHHE BUICOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUsl U HATPUs C BOAON (BO3ZMOKHO HMCIIOJIb30BaHHE
BUJICOMATEPUANIOB), HCCIIEOBAHHE CBONCTB >KECTKOM BOJBI, IMpollecca TOPEHMs Kelie3a B
Kuciaopoae  (BOSMOXKHO — HCIHOJIb30BaHME  BHUAEOMATEpUaioOB), IPU3HAKOB  IPOTEKaHUs
KAaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJlblLus, allOMUHUS, [IUHKA, xene3a (II) u xenesza
(I11), memu (I1), HaGmrogeHWE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS IUIAMEHH MOHAMH HaTpPHS,
Kamusi U Kajbls (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEpUasoB), UccieloBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCUJA AJIFOMUHUS U TUAPOKCUJIA [IMHKA, PELIEHUE SKCIEPUMEHTAIbHBIX 3a4a4 10
TeMme «BaxkHellne MeTallyIbl U UX COCTUHEHUSD.

XuMHUS U OKPYXKawLIas cpeaa

BemectBa n marepuansl B MOBCEIHEBHOW JKU3HU 4ellOBeKa. bezonmacHoe MCIoJIb30BaHUE
BEIIECTB M XWMHUYECKUX peakiuii B ObiTy. [lepBas momomp mpu XUMHYECKUX OXKOrax H
OTpPABJICHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpYKaroIIen cpefpl (MpeAenbHas T0MyCcTUMasi KOHIIEHTPaIus
BemecTs, naiee — [1JIK). Ponb xumMuu B penieHnu 5KOI0rH4ecKux npooiem.

Xumuueckuii 3kcnepumenm:

M3y4eHHe 00pa3lioB MaTepuasoB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE MaTEpUaIbl).

Mescnpeomemmuuoie céaszu

Peanuzaiust MeXnpeaAMETHBIX CBS3€M MPU U3YUYEHHH XUMHH B 9 KJacce OCYILECTBISIETCS
4yepe3 HCMONB30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W  TOHSITHIA,
SIBJISIFOLLMXCSI CACTEMHBIMH ISl OTACIIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.



OOme ecTecTBEHHO-HAyYHbIE TOHSATHS: HAY4HbIH (hakT, THUIOTE3a, 3aKOH, TEOpus,
aHanM3, CHHTE3,  Kiaccu(ukamus, MEepUOAUYHOCTH, HaOJII0ICHUE, AKCIEPUMEHT,
MO/ICTIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHHUE, TAPHUKOBBIH 3(PPEKT, TEXHOIOTHS, MAaTCPHAIIBL.

dwusmuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaiMOaKTUBHOCTb, MOJIEKYJA, JJIGKTPUYECKUI 3apsil, IPOBOJAHUKH, IOJIYIIPOBOJHUKH,
TMRJIEKTPUKH, (POTORIIEMEHT, BEHIECTBO, TEJO, 00BEM, arperarHoe COCTOSHHE BEIIECTBa, ras,
pacTBOp, PpacTBOPUMOCTb, KpPUCTAJNIMYECKas pEIIETKa, CIUIaBbl, (U3NYECKUE BEJIUYUHBI,
€IMHULIBI U3MEPEHHUS, KOCMUYECKOE ITPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢oTtocunTes, npixanue, O6uocdepa, KOCHCTEMa, MUHEpPAIBHBIC YIOOpPEHHS,
MHUKPO3JIEMEHTBI, MaKpPO3JIEMEHTHI, IUTATEIbHbBIE BELLIECTBA.

l'eorpadus: armocdepa, rtuapocdhepa, MHUHEpadbl, TOPHBIE TOPOJBI, TOJE3HbIE
HCKOIIaeéMbl€, TOIINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMS ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00miero oOpa3oBaHuUs
JOCTUTAIOTCS B X0/i¢ 00y4eHHsI XUMHHU B €IMHCTBE Y4eOHOW U BOCIIUTATEIILHOMN JCATCIHHOCTH B
COOTBETCTBUM C  TPAJAMIUOHHBIMH  POCCUHCKMMH  COLHOKYIBTYPHBIMH M  JYXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPHHATHIMH B OOIIECTBE MPAaBUJIAMH U HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT ITPOIIECCAM CaMOTIO3HAHMS, CAMOPA3BHUTHS M COIMATN3ALNH 00yJarOINXCSl.

JIMYHOCTHBIC pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CHCTEMO} MO3MTUBHBIX IIEHHOCTHBIX OPUEHTAIIMH M PACIIUPEHHE OMbITA JNCATENILHOCTH Ha e
OCHOBE, B TOM YHCJIEC B YaCTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHUS XUMHYECKOW HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMAIUel O MepeoBbIX JOCTHKCHUSIX M OTKPBITHSIX
MHUPOBO U OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 yCTpoiicTBe
MUpa 1 oOlIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHUS:

MPEJCTABICHUS O COIMAIbHBIX HOPMaxX W MpPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE, =~ KOMMYHHKATHBHOH  KOMIIETCHTHOCTH B  OOINECTBEHHO  MOJIE3HOIA,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW W JAPYrHMX BHUIAX MACATEIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HOI COBMECTHOM NEsATEIBHOCTH MPY BBIMOJHEHHN yYeOHBIX, TIO3HABATEIBHBIX 3314,
BBITIOJTHCHUN XUMHYECKHX OKCICPHMEHTOB, CO3JaHUHM YYEOHBIX IPOCKTOB, CTPEMJICHUS K
B3aMOIIOHUMAaHHIO ¥ B3aUMOIIOMOIIM B IIpoLiecCe ITOM y4eOHOH AEATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE M IIOCTYIKH CBOMX TOBApHIUEH C TMO3HMIHMH HPABCTBCHHBIX H
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEACTBHII MOCTYIIKOB,

3) HEeHHOCTH HAYYHOT0 NMO3HAHMS:

MHPOBO33pCHYECKHE  IPEJCTABICHUS O  BEHIECTBE M  XHUMHYCCKOM  peakluw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAYKH U COCTABIIIIOIIUE OCHOBY JUIS
HNOHMMAHUS  CYIIHOCTH HAay4YHOW KApPTUHBI MHpPa, MPEACTAaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3AUMOCBS3IX YEJIOBEKA C HMPUPOJHOU CPEelod, O posin
XUMHH B TO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHUBBI, HAIIPABICHHBIC HA MOJy4YCHHE HOBBIX 3HAHUH 110 XHMHUH,
HEOOXOIMMBIe ISl OOBSICHEHUs] HAONIOACMBIX IPOLECCOB U SIBJICHHM, I[T03HABATEIBHOIL,
UH()OPMAIIMOHHON M YUTATEIBCKON KYJIBTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIBHOI paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOW JHUTEPATYPOil, HOCTYIHBIMH TEXHHUYECKUMH CPEACTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYYCHHUIO W TMO3HAHUIO, JF0003HATENBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOM M HCCIENOBATENLCKON NIESITENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH U YPOBHS 00y4YEHUS B JabHEHIIEM;

4) ¢popMHPOBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKHM3HH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3JI0POBEIO,
YCTAaHOBKM Ha 37I0pPOBBI 00pa3 »KHM3HM, OCO3HAHHWE TMOCIEACTBUN W HENPHITHE BPEIHBIX
NPUBBIYEK (YIIOTPEOICHHSI aIKOTO0JIsl, HAPKOTUKOB, KypeHHsI), HEOOXOIUMOCTH COOIOICHUS



mpaBwI 0E30MacCHOCTH TpHU OOpalICHUH C XMUMHUYECKMMHU BEIIECTBAMHU B OBITYy U pealbHOU
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHMUS:

HMHTEPEC K MPAKTUIECKOMY MU3YUCHHUI0 Mpodeccuii U Tpyaa pa3IndHOro poja, YBaXKCHHE K
Tpylly ¥ pe3yjbTaraM TPYJOBOM [EATEIbHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
MpEAMETHBIX 3HAHUM 10 XUMHUM, OCO3HAHHBIA BHIOOP HHAUBUAYAIBHOW TPAECKTOPUHU
MPOJOJDKEHHUST 00pa3oBaHUsi ¢ Y4E€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, ycrmenrHoi mpodecCHOHaIbHON AEATEIHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHHH, TOTOBHOCTh aJalITUPOBATHCS B TPO(HECCUOHAILHOM Cpejie;

6) 3K0JIOrHYeCKOT0 BOCTIMTAHMS

9KOJIOTMYECKHU 11e1eco00pa3Hoe OTHOIIEHNWE K MPUPOJIe KaK NCTOYHUKY KU3HU Ha 3eMie,
OCHOBE €€ CyIIECTBOBAHMS, MOHUMAaHUE I[EHHOCTH 3J0pOBOro M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3UYECKOMY U TICUXHUYECKOMY 370pPOBBIO,
OCO3HAHHE 1IEHHOCTH COOIIOICHUS PaBUJ 0€30IIaCHOTO MOBEJAEHUS MpHU paboTe ¢ BeleCTBaMH,
a TaK)Ke B CUTYAIIUSIX, YTPOXKAIOIINX 3/I0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHWS, TOJydaeMble TMPU H3YyYEHUU XUMHH, I PEHICHUS
3a7a4, CBSI3AHHBIX C OKPYKAOUIEH TPUPOJTHON CPEIOi, I OBBIIIEHUS YPOBHS SKOJIOTHYECKOU
KYJIbTYpbI, OCO3HAHUA TJI00aTLHOTO XapaKTepa dKOJOTHYECKUX MPOOJIEM U MyTeH WX PEIICHHS
MOCPEJCTBOM METOJIOB XUMHUHU, SKOJOTHUUECKOTO MBINIJICHUS, YMEHHS PYKOBOJCTBOBATHCS UM B
ITO3HABATENbHOM, KOMMYHUKAaTUBHON U COLIMAIIBHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe meranpeaMETHBIX pPe3yJabTaTOB BBIACIAIOT 3HAUMMBble s (OPMHUPOBAHUS
MHPOBO33pEHHUs OOIIeHayYHbIEe TIOHATHS (3aKOH, TEOpHsl, IPUHLMII, TUIIOTe3a, (PaKT, cucrema,
MPOLIECC, PKCIEPUMEHT U JPYToe€.), KOTOPbIE UCIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YU4e€OHBIX
MpeIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUMN U3 3TUX MPEAMETOB (hOPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOM HayyHOM KapTHHE MHUpa, U YHUBEpCaJbHbIC yuyeOHbIE AEWCTBUS (IIO3HABATENbHEIE,
KOMMYHHMKATHBHBIE, PETrYISITUBHBIE), KOTOpble OOecreynuBaloT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY IJITAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHOM JesITeNbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

Ba3oBble JJornueckue 1eidcTBUA:

YMEHUSI HCHOJIb30BaTh NPHUEMBI JIOTMYECKOTO MBIIIJICHUS MPU OCBOCHUM 3HAHUM:
pPacKpblBaTh CMBICT XHMHUYECKHUX TOHATUH (BBIIGISATH UX XapaKTepHble  MPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JPYTUMU MOHSITHIMH), UCIOJIB30BaTh MOHATUS ISl OOBSICHEHUS
OTIENbHBIX (PAKTOB U SBICHUI, BHIOMpATh OCHOBAHHS M KPUTEPUM I KIACCH(PUKAIUU
XUMUYECKUX BEUIECTB U XUMHUYECKUX PEaKLUW, YCTAHABIMBATH IPUUNHHO-CIEACTBEHHBIE CBSI3U
MeXay 0OBEKTaMU U3YUEHHUS, CTPOUTH JIOTHUYECKHUE PACCYXACHUS (MHIyKTUBHbBIC, IEIYKTUBHEIE,
10 aHAJIOTUH), JIe1aTh BHIBObBI M 3aKIIOUCHUS;

yYMEHHE MPUMEHSITh B MpoIlecce MO3HAHUS MOHATHS (MpPEAMETHbIE U METalpeJAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJENHU, HCIOJB3yeMble B XHMHUHU, MPEOOPa30BHIBATH HIUPOKO
MpPUMEHSIeMbIe B XUMHUH MOJENbHBIE MPEICTABICHUS — XUMHUYECKHI 3HAK (CUMBOJ DJIEMEHTA),
XxuMuueckas ¢GopMylna W ypaBHEHHE XUMHUYECKOW peakIuu — TMpH pPEelIeHuH Yy4eOHO-
MO3HABATENbHBIX 337a4, C Y4YETOM OTUX MOJIENbHBIX MPEACTAaBICHUN BBIABIATH WU
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH U3Y4aeMBIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHUYECKUX DPEAKIHH, BBISBISATH OOIIHEe 3aKOHOMEPHOCTH, MPUYHUHHO-CIICJACTBEHHBIE CBS3U U
MPOTUBOPEUUS B U3YyUaEMBIX IIPOIIECCaX U SBJICHUSX.

ba3zoBble uccienoBare/bcKue 1eMCTBUA !



YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KayecTBE OCHOBBI s (DOPMHUpPOBAHMS THUIOTE3bl IO MPOBEPKE NPABUIBHOCTU
BBICKa3bIBAEMBIX CYKICHUI;

npuOoOpeTeHUE OIbITa MO IUIAHUPOBAHUIO, OPraHU3AIlMM M TPOBEICHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOI0OAaTh 32 X00M MpPOIlecca, CaMOCTOSATEIFHO TPOTHO3UPOBATH €T
pe3ynbTar, (GOopMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCIIEIOBAHUS, COCTABIISTH OTYET O MPOACTAaHHOM padoTe.

Pa6ora ¢ undopmanueii:

yMEHHUE BbIOMPATh, aHATTM3UPOBATh M HHTEPIIPETUPOBATh MHPOPMALIUIO PA3INIHBIX BUOB
1 (OpM TpeACTaBICHUS, MOJTyYaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JTUTEpaTypa
XAMHUYECKOTO COJCp)KaHMsl, CIpPaBOYHbIC TI0COOMs, pecypchl IHTepHeTa), KPHUTHYECKH
OIICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSATh Pa3JInYHbIE METObI M 3alIPOCHI MIPH TIOUCKE U 0TOOpe MHPOPMAITUN U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOIMMBIX ISl BBITOJIHEHUS YU€OHBIX U TIO3HABATENIBHBIX 33144
OTIPENIENIEHHOTO THUIIA, TPHOOpETeHHE OTMbITa B OOJACTH MCIIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIaJICHHE KYJIbTYpOi aKTHBHOTO WCIOJIB30BAHUS PA3ITMUHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSATENBHO BBIOMpATh ONTHUMAJIbHYIO (OopMy TpeacTaBICHUS
nHGOpMAIIMK W WILTIOCTPUPOBATh pelIaeMble 33aJadd HECIOKHBIMH CXEMaMH, TuarpaMMamu,
npyruMu popmamu rpa@uku 1 X KOMOUHAIUSMUY;

YMEHHE HWCIOJb30BaTh M AaHAIM3MPOBATH B Tporecce y4eOHOW W WMCCIeNoBaTeIbCKOU
JeSTeTbHOCTH WH(OPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CEITLCKOTO X03SCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPY>KAIOIIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE yYeOHbIe 1eliCTBHS:

YMEHUSI 3aJlaBaTh BOMPOCHI (B XoAe sauanora U (WIM) AWCKYCCHHM) IO CYIIECTBY
oOcyxgaemMoil Tembl, (QOPMYIHPOBATH CBOU MPEIIOKEHHUS] OTHOCUTENIBHO BBITIOJHEHUS
MPEeI0KEHHOH 3aa4H;

YMEHHUSI IPEJICTABIIATD MOJyYEHHBIE PE3Y/IbTaThl IO3HABATEILHOM JIEATEIBHOCTH B YCTHBIX
U THUCHBMEHHBIX TEKCTaX; JeNlaTh MPEe3CHTALMI0 Pe3ylIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCrepuMeHTa (1adopaTOpHOro OIBITa, JabOpaTOpHOM pabOThl MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, YI€OHOTO MPOEKTA);

YMEHHsI YUeOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM IO3HABATEIbHOU U
UCCIIEIOBATENIbCKON AESITETbHOCTH MPH PEIICHWH BO3HUKAIOIIUX MPOoOJeM Ha OCHOBE yuyéTa
oOLIMX HMHTEPECOB U COTJIACOBaHUS MO3ULUN (0OCYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC
IITYPMBI», KOOPJMHALIMS COBMECTHBIX JIEHCTBUH, ONpe/eNieHue KPUTEPHEB MO OIEHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IpYyTHe).

PeryasiTuBHbIe YHHBepPCaJbHbIE y4eOHbIe IeiicCTBUS:

YMEHHE CaMOCTOSITENILHO OMpPENEeNTh eI AeSATeNbHOCTH, IIIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJHUPOBaTh M MpPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO JESITENBLHOCTh, BBHIOMPATh
HauOosiee 3ddexTuBHbIE CcHOcOoObl  pemeHus y4eOHBIX M IO3HABaTENbHBIX — 3ajad,
CaMOCTOSITENILHO COCTABJISATh WM KOPPEKTHUPOBATh MPEUIOKEHHBIN alrOpUTM IEHCTBUI MpuU
BBIMIOJIHEHUHM 33aJaHUi C Y4E€TOM TMOJY4YEeHUS HOBBIX 3HaHUN 00 H3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEaKLUAX, OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pe3ysbTara 3asBICHHON LenH,
YMEHHUE HMCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPe/ylaraeMble B YCIIOBUH 3aJaHUH.

NHNPEIMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMETHBIX pe3yJIbTaTOB IO OCBOCHHUIO 00s3aTEIbHOTO COJAEpIKaHUS,
YCTaHOBJICHHOTO JaHHOW (heaepanbHON paboueil mporpamMMmoi, BBIIENSIOT: OCBOECHHBIE



oOyJaromuMHUCs Hay4YHbIE 3HAHWS, YMEHUS M CHOCOOBl JEWCTBHH, cHenupuyeckue Ui
npeaMeTHO obmact «XuMus», BUABI ACATEIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIpPETAINH, TPEOOPA30BAHHIO U TPUMEHEHUIO B PA3IMYHBIX yIEOHBIX U HOBBIX CUTYaIHIX.

K koHmy oOydeHus B 8 kJjiacce mpeaMeTHbIE pe3yabTaThl Ha 0Aa30BOM YPOBHE JIOJIKHBI
oTpakaTh c(POPMUPOBAHHOCTH Y OOYUAFOIIUXCS YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX MOHITHI: aToM, MOJIEKYJa, XUMUYECKUI
AJIEMEHT, MPOCTOE BELIECTBO, CJOKHOE BEIIECTBO, CMeCh (OJHOPOAHAS U
HEOJHOPOJHAsI), BaJCHTHOCTb, OTHOCHUTEIbHAs aTOMHAas W MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas J0Js XUMHUYECKOTO
JJIEMEHTAa B COEIUHEHUH, MOJIIPHBIA OOBEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJIb,
ANIEKTPOOTPHULIATENLHOCTb, CTENIEHb OKUCIICHUS, XUMUYECKasl peakiysl, Kiaccuukanus
peakuuii: peakliui COeAMHEHUS, peaKLUU Pa3IoKEHUs], PEaKIMN 3aMEIEHHs], PEaKINU
0o0MeHa, 9K30- U SHIAOTEPMHUECKUE peaKlnu, TeIUIOBOM 3 (eKT peakuuu, sIpo aToMa,
ANIEKTPOHHBIA CJION aToMa, aTOMHas OpOUTallb, paAUyC aTOMa, XWMHUYECKas CBS3b,
MOJISIpHAsl M HEMOoJIsipHAsi KOBaJ€HTHas CBsI3b, MOHHAs CBA3b, MOH, KaTHOH, aHMOH,
pacTBop, MaccoBas J0JIs BelllecTBa (MPOLIEHTHAs: KOHIIEHTPAIKsl) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHX MOHATHI M NPUMEHSTh 3TH
MIOHSTHS IPU OMMCAHUM BEILIECTB U UX MPEBpAIlCHU;

WCIOJIb30BATh XMMHUYECKYI0 CHUMBOJIMKY JJIi COCTaBJIeHHS (OpPMYyNT BEUIECTB U
YPABHEHUN XUMUYECKHUX PEAKIUH;

OTIPEIeNIATh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OMHApPHBIX COEAMHEHHUAX, CTENEHb
OKHCIICHHMSI JIEMEHTOB B OWHApHBIX COEIUHEHUSX, IPUHAAIEKHOCTb BEIIECTB K
ONpeneNnéHHOMY KJIacCy COeAMHeHMH 1o QopmynaM, BUA XHMHUYECKOH CBS3U
(xoBaJIeHTHAsl U MOHHAs1) B HEOPIraHUYECKUX COEIMHEHHUSX;

packpsiBaTh cMmbica [lepuoaunueckoro 3akona J[. M. MeHneneeBa: neMOHCTPUPOBATH
IIOHMMAaHHUE IMEPUOJNYECKON 3aBUCUMOCTH CBOWCTB XMMHMYECKHX DIIEMEHTOB OT HX
nonokeHus B Ileproauueckodl cucTeme, 3aKOHOB COXPAaHEHHUS MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO y4€HHs, 3aKOHa ABOrazipo;
ONMCBHIBATh M XapakTepus3oBaTb TabmuuHyo (opmy Ilepuoauueckoir cucTeMsl
XUMUYECKUX 3JIEMEHTOB: Pa3/IMyaTh NOHATHS «TJIaBHas NoArpynna (A-rpymnmna)» u
«obouynas mnoxarpynna (b-rpynma)», Manbsle W OoJibIIME IEPUOABI, COOTHOCUTH
o0o03HaueHusl, KoTopele uMeroTcs B Tabmune «lleproauueckas cucreMa XMMHUYECKUX
aneMmeHToB JI. 1. MenzaeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX 3JEMEHTOB (COCTaB M 3aps] sjapa, oOIlee YUCIO 3JIEKTPOHOB U
pacrpeielIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBaTh XUMHUECKUE 3JIE€MEHThI, HEOPraHUUECKUE BEIIECTBA, XUMHUECKUE
peakuuu (M0 YHMCIy U COCTaBy YYaCTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapaKTepu30BaTh (OMHCHIBaTh) OOIIME XMMHMYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX
KJIaCCOB,  IOATBEPXkJAAas  OIMCAHME IpPUMEpaMU  MOJEKYJISAPHBIX  YpPAaBHEHMMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIINi;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Ka4€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH IPOTEKAHUS XUMUYECKUX IIPEBPALLICHUN B Pa3JIMYHbIX YCIOBHIX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIeMEeHTa 1o (popMysie COeTUHEHUs, MaCCOBYIO JOJIO BEIIECTBA B
pacTBOpe, MPOBOIUTH PACYETHI IO YPABHEHUIO XMMUYECKON PEAKIINY;



MPUMEHSATh OCHOBHBIE€ OIEpAllMU MBICIUTEIBHON NIEATETbHOCTH — aHAJM3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHEe, CUCTEeMATH3AINIO, KJIACCU(UKAILIUIO, BBISBICHHE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€M — JUIA U3Y4YEHUs CBOWCTB BEUIECTB M XMMHYECKHUX PEAKIUU,
€CTECTBEHHO-HAyYyHble  METOAbl  TO3HaHUS —  HaAOJIOJCHHUE, U3MEpPEHHUE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (peaibHbIN U MBICIIEHHBIN);

CleoBaTh MpaBWJaM I[IOJB30BAHUS XUMUYECKOW TIOCYIOM H  JaOOpaTOPHBIM
o0opy/oBaHMEM, a TaKXe IMpaBWIaM OOpAIleHUs C BEIMIECTBAMHU B COOTBETCTBHH C
WHCTPYKIIUSMH TI0 BBITIOJTHCHHUIO JTAOOPATOPHBIX XHMHUYECKUX OIBITOB IO TIOTYICHHUIO
U COOMpaHMIO Ta3000pa3HBIX BEMIECTB (BOAOpOJA W KHCIOpPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEIETEHHON MACCOBOM J0JIEH PACTBOPEHHOTO BEILECTBA, IUIAHUPOBATH
Y MPOBOJUTH XUMHUYECKUE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB HIENOYEH U
KHCJIOT C TIOMOIIBIO MHIANKATOPOB (TakMyc, peHoTanent, METUIOPAHK U APYTHUe).

K xoniry oOydeHust B 9 kijiacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIINUXCS YMEHHM:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHATUNA: XMMHMUYECKUN 3JIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, NMPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BaJICHTHOCTD,
ANIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHMCIEHUS, XMMUYECKas peaklus, XUMUYecKas
CBSI3b, TEIUIOBOM A(EKT peakluu, MOJb, MOJSPHBIA 00BbEM, pacTBOpP, IIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] JUCCOLMALUs, pEeaKIud MOHHOIO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBecHE, OOpaTUMble W HEOOpaTUMbIe pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ pEaKUWH,  OKUCIHUTENIb,  BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTaHOBJICHHE, aJUIOTPONHs, aM(OTEpPHOCTh, XHMHUYECKas CBA3b
(KoBajieHTHasi, HWOHHAs, MeTAJIMYecKas), KpHUCTaUIMYecKash pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOH pEaKIuH, MpeleNbHO J0MyCcTUMAas
koHueHtpamus [1/IK Beniectna;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHX MOHATHI U MPUMEHSTH 3TH
MIOHSATHS IIPU OMMCAHUM BEILIECTB U UX MPEBpAIlCHU;

HCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JJIi COCTaBlieHHUs (OpMyN BEHIECTB H
YpaBHEHUH XUMHUUYECKUX PEAKIINI;

OTPENeNATh BaJEHTHOCTh U CTEHNEHb OKHCICHUS XHMHUYECKHUX DJIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOIO COCTaBa, NPUHAUICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU 1o (opmynam, BUJ XUMHUYECKON CBS3U (KOBaJIGHTHAsi, MOHHAf,
MeTajinyeckas) B HEOPTraHMUYECKUX COCIUHEHUSX, 3apsA]l HOHa IO XUMHUYECKOU
dbopmyre, XxapakTep cpellbl B BOJHBIX PAacTBOPaX HEOPTraHUYECKUX COCAMHEHWM, THII
KPUCTAIIIMYECKON PEelIETKU KOHKPETHOTO BEIIECTBA,

packpsiBaTh cMbicn [lepuognueckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBAThH
€ro MOHUMAaHHE: OINHUCHIBATh U XapakTepu3oBaTh Tabmuunyto Gopmy [lepuonnyeckoit
CHCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3jindyaTh MOHATUS «IJIaBHas noarpynmna (A-
rpynna)» u «mnobounas mnoxarpymnna (b-rpynma)», Manble ¥ OoJibIIME HEPUOJIBI,
COOTHOCHTH 0003HAU€HHUs, KOTOpblE MMEIOTCS B MEpUOJMYEcKOil Talmuue, cC
YHUCIOBBIMHM XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsi si/pa, o0Iee YKCio 3JIEKTPOHOB U paclpeiesieHUue UX M0 IEKTPOHHBIM CII0SM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB »HJIEMEHTOB U HX
COEIMHEHUH B NpeAenax MajbIX NEPUOJOB U IVIABHBIX NOATPYII C Y4ETOM CTPOCHHS
UX aTOMOB;



KHaCCI/I(bI/H_[I/IpOBaTB XUMHUYCCKHUEC 3JICMCHTBI, HCOPraHM4YCCKNUEC BCIICCTBA, XUMHUYCCKUC
pCakuuun (HO YUCIY U COCTaBy YYAaCTBYIOIIUX B PCAKIUH BCUICCTB, MO TCIJIOBOMY
3¢ deKTy, 0 U3MEHEHHIO CTENIEHEH OKUCTICHHUSI XUMHUYECKUX SJICMEHTOB);
XapakTepu30BaTh (OMHUCHIBATh) OOIKME M CHeUU(PHUECKHE XUMHYECKHE CBOWMCTBA
IMPOCTBIX U CJIOXHBIX BCUICCTB, MOATBCPKAAA OMMUCAHNUEC IIPUMCPAMU MOJICKYJIAPHBIX U
HMOHHBIX YPAaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIU;

COCTaBJISITh YPABHEHUS DJIEKTPOJIUTHYECKON TUCCOUMALIMU KUCIIOT, WEJI0YEH U COJICH,
MIOJIHBIE ¥ COKPAUIEHHBIC YPABHEHUS PEaKIUil HOHHOTO OOMEHa, YpaBHEHHS PEaKIIHid,
MNOATBCPXKAAIOIUX  CYHICCTBOBAHUC T'€HETUYECKOU CBSI3HU MCXKY BCUICCTBAMU
Pa3IMYHBIX KJIacCOB;

PaCKpheIBaTh CYIIHOCTb OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ mocpeaAcTBOM
COCTaBIICHUS 3JICKTPOHHOTO OajaHca dTUX PEAKIIHIA,

IIPOTHO3UPOBATH CBOMICTBA BC€UICCTB B 3aBUCHUMOCTHU OT HUX CTPOCHHUSA, BO3MOKHOCTU
MMPOTCKAHUA XUMHWYCCKUX npeBpameHI/Iﬁ B PA3JIMYHLIX YCIIOBHAX,

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAacCChl BEIICCTB, MaCCOBYIO
JIOJTF0 XUMHUYECKOTO dJIEMEHTA 1Mo (popMyIie COeTUHEHHS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW PEAKIINH;

coOrofaTh TMpaBWia TIOJB30BAaHUS XHMHUYECKOH TIOCYIOH W J1abopaTOpHBIM
o0opy/IoBaHHWEM, a TaKKe TNpaBWja OOpalleHHs C BENICCTBAMH B COOTBETCTBHH C
HUHCTPYKIUSAMH 110 BBITIOJTHEHHUIO na60paTopHHx XUMHUYECKHUX OIIBITOB IO ITOJYYCHHIO
1 cOOMpPaHMIO Ta3000pa3HbBIX BEMIECTB (aMMHAaKa W YTIECKUCIIOTO rasa);

MIPOBOJUTH PEAKIMH, MOATBEP)KIAIONINE KAaYeCTBEHHBIH COCTaB Pa3IUYHbBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOpHI-, OpOMHI-, WMOAMI-, KapOoHat-, (docdar-,
CWIIMKAT-, cynab(dar-, THUAPOKCHI-UOHBI, KAaTUOHBI aMMOHHUS U HOHBI H3Y4YECHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTraHUUECKUX BEILIECTB;
MPUMEHSITh OCHOBHBIE OMNEPALUU MBICIUTEIBHON JESTENbHOCTH — aHaU3 U CHHTE3,
CpaBHEeHME, 0000IIeHHe, CHUCTEMAaTH3alUIO, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBs3€M — JUIsi M3y4yeHUS CBOMCTB BELIECTB M XUMHMYECKUX PpPEaKLUH, €CTeCTBEHHO-
HayyHble METOJbl TO3HaHWS — HaAOMIOJEHUE, HW3MEpPEHUE, MOJICIHPOBaHUE,
AKCIIEPUMEHT (peaNbHbIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbHIE)
n/n TeM MPOrpaMmabl Bceero Konrpoapurre Tpakriteckue o0pa3oBaTte/ibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATHSA
XuMus — BakHas 00J1acThb
11 €CTEeCTBO3HAHUS U 5 0 5 bu6moteka [IOK
MPaKTHYECKOHN eI TEIbHOCTH https://m.edsoo0.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4geckue 15 1 0 bu6moreka [IOK
peaknuu https://m.edso00.ru/7f41837c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ i HEOPraHNYeCKUX BellleCTB
21 Bosznyx. Kucnopoa. [Tonsitue 6 0 0 bu6mmoreka [IOK
00 okcHaax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 0 1 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYeCKUX COCIMHECHUI https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoanueckuii 3akoH u llepuoguyeckasi cucrema xummudeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHne aToMOB.
Xumuueckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN



https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [IOK
31 XHMHIECKHX S1EMEHTOB J]. 1. ! https://m.edsoL(I).ru/7f41837c
Memnnene-eBa. CtpoeHue
aToma
XuMudeckasi CBSI3b.
3.2 OKI/ICJ‘II/Ie"l(“:eJ'?I)HCO- ’ 8 bubmmorexa LIOK
https://m.edso00.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITNHN
bubmmoreka [{OK
Hrroro no pasziey 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 Bu6nmorexa [IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIACC

KosnuuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBO M XMMHMYecKHe peaKIIuu
[ToBTOpEHue u yriyorieHne 3HaHUN bubnnorexa [JOK
1.1 5) 1 0
OCHOBHBIX Pa3JeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS TUCCOLIHAIINSL. 8 1 1 bu6moreka [IOK
' XUMHUYECKUE PEaKIMK B PacTBOpax https://m.edso00.ru/7f41a636
Hroro mo pazneny 17
Paznen 2. HemeTanibl M MX coeJUHEHUSA
21 OO6m1ast XapakTEePUCTHKA XUMUYECKUX 4 0 1 bubmuoreka [JOK
' anemeHToB VIIA-rpymimsl. ['agoreHs https://m.edso00.ru/7f41a636
2, Oo6mas xapa{I;Iszncha X(I/;MI/I‘IeCK'I./IX . ) . Bu6morexa LIOK
' OTICMCHTOB FPYIIEL Lepa # £e https://m.edso0.ru/7f41a636
COeIMHEHUS
s Obmas xapif;epncmxa )X/IMI/I‘I;)CKI;X , . . BuGmorexa [OK
' OTICMEHTOB TPYHIIEL. ASOT, QOCHOP 1 HX https://m.edso00.ru/7f41a636
COEIMHEHUS
y Oomas xapellirzpncmxa X;/IIMI/ILIGCKI/IX . . , BuGmiorexa 1IOK
' aneMeHTVOB TPYHHRL. STEpos H https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCAMHEHUS
Hroro no pazneny 25
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Paznen 3. MeTa/iIbl H HX COCINHCHU A

bubmmoreka [{OK
. 7 4
3.1 Obmpe CBOUCTBA METAIOR https://m.edsoo0.ru/7f41a636
bubmmoreka [{OK
. 7 1
3.2 Bakneline MeTaJUIbl U KX COCAMHECHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 20
Pazjnen 4. Xumus u okpy:xamomas cpeaa
4.1 BemiectBa u MmaTepuansl B )KU3HU YEITOBEKA 3 bubmmorexa [JOK
' e p https://m.edso0.ru/7f41a636
Hroro mo pazmeny 3
PesenBHOE Bbe 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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