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HHOACHUTEJBbHASA 3AIINCKA

[Tporpamma o XMMHM Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHus COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepabHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIUU MPENoaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHbIX opranu3anusix Poccuiickoit dexepanuu.

[IporpaMmma mo xumuM Ja€T MpEeACTaBICHUE O ILENAX, OoO0med cTparternu oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydalOIIUXCS CpelCTBaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEyCMATPUBAET paclpeesieHUe ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM IPOorpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
Y KaUEeCTBEHHBIE XapaKTEPUCTUKHU COAEPIKAHUSL, PEKOMEHAYEMYIO IIOCIE0BATEIbHOCTh U3YUEHUS
XUMHUH C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUaIOIINXCS, OMPEIEIIIeT BO3SMOXKHOCTH IPEAMETA IS peaTn3auu
TpeOOBaHUIl K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl HAa YPOBHE
OCHOBHOTO 0011ero obpa3oBaHus, a Takxke TpeOoBaHMI K pe3yinpTaTaM OOydeHUs XMMHUHU Ha
YpOBHE IIeNieil U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB yU4e€OHO-II03HABATEIbHON AESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO CONCPKAHUS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHpPOBAHUS MUPOBO33pEHUs 00y4arolerocs, ero
MPEJICTABICHUI O MAaTepUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (HOPMHUpPYEMbIE XUMUEH
NPECTaBICHUS O B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUM BEIIECTB B MPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CHIPHEBOI,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTUYECKOM 0€301acHOCTH, MPOOJIeEM 3ApaBOOXPaHEHHUSL.

N3yyenue xumuu:

CIOCOOCTBYET peau3alii BO3MOKHOCTEH JUIsl cCaMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ o01el U (PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM ~ y4eOHON  NeATelIbHOCTH, O3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
npodeccuoHaIbHOMN 1S TeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUIEHHS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3IJI511a HA €IUHCTBO MPUPOIBI U YEJIOBEKA, SIBJSETCSI OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K TMpPHUPOJAE, K 4YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOrH4Yeckoe oOpa3zoBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJISETCS MeJarorniecky alanTHPOBAHHBIM OTpaskeHHEeM 06a30BOi
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHUS.

Kypc xumuum Ha ypoBHE OCHOBHOrO O0ILEro 0Opa30BaHHS OPHUEHTHPOBAH HAa OCBOCHHE
00yYaroIKUMUCs CUCTEMbI NEPBOHAYAIBHBIX TMOHATHI XUMUHU, OCHOB HEOPIraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoAa K €€ uszydeHuro. CoaepiaHue CKIaJAbIBACTCS W3 CHUCTEMBI MOHATHM O XUMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHM30BaHbl MO MPUHLUITY MOCIEAOBATEIHHOIO Pa3BUTHS 3HAHWW HA OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUE€HHs KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— Y4YEHHS O CTPOCHUH aTOMa U XUMUYECKOHN CBSI3H;

— IPEJCTABICHUN 00 AJIEKTPOIUTUICCKON AUCCOIMAIINH BEIIECTB B paCTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYCHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEA0BATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSISA
GbyHKIIMN OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBocHHE TPOrpaMMBI 0 XHMHHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO IPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH Hay4yHOW KapTUHBI MUpa B JIOTHMKE €€ CHCTEMHOH HpPUPOIBL,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM I03HaHUs B Hayke. M3ydueHune xumun
MIPOUCXOAUT C IPUBJICUCHUEM 3HAHUI U3 paHee U3yUYCHHBIX yUeOHBIX MpeaMeTOB: «OKpyKaromuni
Mup», «buonorus. 5-7 knaccb» u «®Pusnka. 7 Kiaacey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTeCTBO3HAHUS, MMPAKTUYECKOM JEATENbHOCTH YEJIOBEKa U KaK OJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHN K HAYYHBIM METO/IaM MO3HAHUS TIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
(GOPMUPOBAHUM ¥ PA3BUTHH I[MO3HABATCIIBHBIX YMEHHUH M WX TNPUMCHCHHWH B Y4eOHO-
MO3HABATEJILHONW U Y4EOHO-UCCIEI0BATEIbCKON ACATENHPHOCTH, OCBOEHUHU MPaBUII 0€3011acCHOTO
oOpallieHus ¢ BEIeCTBaMU B TOBCETHEBHOM KU3HH.

[Ipy u3ydyeHWHM XUMUU Ha YpPOBHE OCHOBHOTI'O OOIIEro OO0pa3oBaHMs Ba)XHOE 3HAUYCHUE
NpPUOOPENTH TaKKue LIETH, KaK:

— (popMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETFHOMY TPUHATHIO DEIIeHUH, CIOCOOHON ananTUpOBaThCA K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OO0y4aromuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABAaTEIbHOW  JESATEIBHOCTH, HAy4YHBIM  METOJaM  IO3HAHUS,
(hOpPMUPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— ofecrieueHne YCJIOBHM, CHOCOOCTBYIOIIMX MPHOOPETEHUI0 OOYYAIOIIUMUCS OIbITa
Pa3HOOOpa3HOM NEeATETHLHOCTH, MO3HAHUS W CaMOTIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JICATEILHOCTH;

— ¢gopmupoBanue o6mIel PYHKIMOHATHHONW M €CTECTBEHHO-HAYYHONH TPAaMOTHOCTH, B TOM
qHCcIie YMEHHUH OOBSCHATH U OIICHUBAThH SIBICHUS OKPY KAIOIIET0 MUPA, UCIIONIb3Ys 3HAHHS U OTIBIT,
MOJTyYEHHBIC TIPH M3YyYSCHUH XUMHUH, MPUMEHATh MX MPH PEIICHUH TPOoOJieM B MOBCEIHEBHOMN
KU3HH U TPYJIOBOH JESITEIHHOCTH;

— (opMupoBaHue y 00y4aIONINXCS TYMAaHUCTHUECKUX OTHOILICHHUH, TOHUMAaHUsS IIEHHOCTH
XUMHUYECKUX 3HAHWHA i BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOIIIO ¥ CAMOBOCITUTAHHIO
HA OCHOBE YCBOGHUS OOIIEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
pod ISl ¥ HAPABICHHOCTH JAJIbHEHUINIET0 00yUeHHS.



OO01ee YUCIIO YacoB, OTBEASHHBIX I M3yYCHHS XUMHUHU Ha YPOBHE OCHOBHOT'O OOIIETrO
oOpa3oBanus, coctaisieT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YeJlOBeKa. XMMHS B CUCTEME HayK. Tema u
BelecTBa. dusnyeckre CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BeiiecTs. [loHsTue o metonax
no3HaHus B XuMuu. YucTeie BemecTBa u cMecu. CriocoObl pa3/iesieHus CMECei.

ATOMBI U MOJIEKYJbl. XHUMUYECKHE dJIeMEHThl. CHUMBOJIBI XHMHUYECKUX JIIEMEHTOB.
[IpocTsie U cllOKHBIE BEelecTBa. ATOMHO-MOJIEKYIIIPHOE yYEHUE.

Xumudeckast popmysa. BaTeHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
coctaBa BemiecTB. OTHocuTenbHas aToMmHas Macca. OTHOCUTENIbHAs MOJEKYJISIpHas Macca.
MaccoBas 10515 XUMHUYECKOTO 2JIEMEHTa B COSIMHEHUU.

KonuuecTBo Bemecta. Mosb. MonspHas Macca. B3auMocBs3b KOIMYECTBA, MAaCChl U YUCIIA
CTPYKTYPHBIX €IHHHII BeniecTBa. Pacu€Tel o hopMynaMm XUMHUYECKUX COCTUHEHHI.

dusnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XuMuUeckue ypaBHeHUs. Kiaccudukamus XUMHUECKUX peakiui
(coenMHEHUs, Pa3IOKESHUS, 3aMEIIIEHUS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYJOM, MpaBHIaMH pabOThl B JJAOOpaTOpPHH M MpUEMaMu
oOparieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YYCHHE W ONMUCaHUE (PU3NYECKUX CBOMHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHNE MEHOM MTPOBOJIOKH, B3aUMOJICUCTBUE MeJIa C KUCTIOTON) sIBJICHUH, HAaOI0IeHnE U
OTHCaHNe MPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peaklnii (pa3iokKeHne caxapa, B3auMoJIeHCTBUE
CEpHOI KHUCIOTBHI C XJOpuaAOM Oapusi, pasioxkeHue ruapokcunaa menu (ll) mpu nHarpeBanuw,
B3aUMOJICHCTBUE Kese3a ¢ pactBopoM conu Meau (1), mzydenue crnocoO0B pasjieneHus cMecei:
C TIOMOIIBI0 MarHuTa, QWIBTPOBAaHMWE, BHIIAPUBAHWE, MUCTWUIAIMSA, XpomaTtorpadwusi,
MPOBEJICHNE OYUCTKH MOBAPEHHOW COJM, HAONIOJACHHE U ONMUCAHHE PE3YNIbTaTOB MPOBEICHUS
OMNbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJENIEH MOJIEKYI
(IIapoCTepKHEBBIX ).

Ba:xuHeiiniue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kucinopoa — 3J€MEHT U IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B mpupoje, Gu3nuecKkue U XMMHUUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxkcuapl. Ilpumenenue xucmopona. CrocoObl MOMyYeHUS KHCIOpPOAa B JabOpaTopuul
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKAIAs
KHCIJIOPO/Ia.

TennoBoil 3G (deKkT XUMHUECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMHUYECKHUE peakIuu. TOMIMBO: Yroib M MeTaH. 3arps3HEHHE BO3IyXa, YCHIICHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CJIOSI.

Bonopon — aneMeHT 1 ipocToe BemecTBo. HaxoxaeHne Bogopoa B mpupoie, pusudeckue
U XUMUYECKUE CBOMCTBA, MIPUMEHEHHUE, CIIOCOOBI MoTy4eHust. KHCIOTH 1 comu.

MoutsipHbiii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.



®dusznueckue cBoicTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HackimeHusie u
HEHACBILLICHHBIE pPacTBOpPbI. PacTBOpUMOCTH BeElIECTB B Boje. MaccoBas [0Sl BEILIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BoOJbl B IpHUpOAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
cojieoOpa3zymomue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HecoeoOpa3yromue. Homenknatypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkiiarypa ocHoBanuii. @u3n4eCKHME M XHUMHYECKHE CBOMCTBa OCHOBaHuil. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckiue U XUMHYECKUE
cBoiicTBa kucior. Pan akrusnoctu metauios H. H. bekerosa. [lonydyenue Kucior.

Comu. Homenknarypa comneil. duznueckue U Xxumudeckue coictBa coseil. [lomydenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYyXE, [IOJIy4eHHUE, COOUpaHue,
pacno3HaBaHUE M HM3YyYEHUE CBOICTB KUCIOpOJA, HAOJIIOJEHUE B3aUMOJACHCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS U IMpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3llaMu OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOKHO MCIIOIH30BaHUE BHIEOMATEPUAIIOB), HAOIIOACHIE 00Pa3110B BEIIECTB KOJIUIECTBOM |
MOJIb, MCCJEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IUYHOW PAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM [J0JIEM PacTBOPEHHOIO BELIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUeM U KajiblieM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEpHUAJIOB), MCCIEAOBAHNE OOpPA3I[0B HEOPIaHWYECKUX BELIECTB Pa3IMUHBIX KJIACCOB,
HaOIO/IeHUE M3MEHEHHS OKPAacKH WHAMKATOPOB B PACTBOpPax KHCIOT U MIENIOYel, M3ydyeHHUe
B3anmoeiicTBus okcuaa Meau (1) c pactBopoM cepHOit KUCIOTHI, KUCIIOT ¢ METaJUIaMH, PEeaKIui
HEUTpAIU3alUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHH, BHITECHEHUE OJIHOTO METaJUIa APYTrUM
U3 PacTBOpa COJIM, PEIICHHE OHKCIEPUMEHTAIBHBIX 3aJad MO0 TeMe «BaxHenmme Kiaccsl
HEOPTraHUYECKUX COCTMHEHUI.

Ilepuoauuecknii 3axoH u Ilepuoanyeckass cucrema xumudeckux sjiementros JI. M.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTENIbHO-BOCCTAHOBUTEJIbHbIE
peakuuu

[TepBbie MOMBITKH KIaCCH(PUKAIIUN XUMUIECKIX dJIeMEHTOB. [IoHATHE O TpyIIax cXOIHBIX
AIIEMEHTOB (IIETIOYHBIE U MIET0YHO3eMENbHbIE METAILIbI, TaJIOTeHbl, HHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4yeckux »siemeHtoB J[. .
MenneneeBa. Koporkomepuoanas u JuMHHONEpHoaHas ¢opmbl [leproguueckoid cHCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuoast u rpymnmbl. DU3HYECKHA CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpOEHHE AIEKTPOHHBIX
o0Oomouek aroMoB mepBbix 20 XuMmMuueckux nsyemMeHTOB Ilepuoanmyeckoit cucremsr [ U.
MenpeneeBa. XapakTepUCTUKa XMMUYECKOTO 3JIEMEHTA MO €ro MoJIokKeHHto B [lepuoanueckoit
cucteme /1. V1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHHUs pauyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akoHa u Ileprognyeckoit CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. J1. 1. MenaeneeB — y4€HbIi U IpakIaHKH.

Xumuueckas CBA3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucienusi. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

M3YyYCeHHE OOpa3loB BEIIECTB METANIOB M HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHIA
[IMHKA C pacTBOpPaMHU KUCIOT W IIEJI0YeH, MPOBEACHHUE OIBITOB, WLTIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 8 KJIaCCE€ OCYIIECTBIISICTCS
Yyepe3 UCTOIb30BaHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TIOHATUM, TaK U TIOHSITHH, SBIISIOIINXCS
CHUCTEMHBIMU IS OTAENbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO61ure ecTeCTBEHHO--HAYYHbIE TOHATHS: HAyYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CHUHTE3, Kiaccu(UKanus, TMEePUOIUIHOCTh, HAOIIOIEHUE, HSKCIEPUMEHT, MOJACIUPOBAHHUE,
U3MEpPEHHE, MOJICIIb, SIBJICHHE.

®u3nka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TeJ0, O0bEM, arperaTHoOe
COCTOSIHME BEIEeCTBa, ra3, (U3NYECKUE BETUUYUHBI, CAMHUIIBI W3MEPEHHS, KOCMOC, TJIAHETHI,
383151, ComHIle.

buonorus: porocunres, neixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonnueckuii 3akoH. llepuoamyeckas cucrema xumudyeckux odiemeHtos [J[. .
MengeneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX TEPUOJOB, Kalus, KaTblHUs W WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM FJIEMEHTOB B lleproanueckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3U. THNBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCUMOCTH CBOMCTB BEIECTBA OT THIA KPUCTALTUISCKON PEIIETKN M BUIa XUMUUECKON CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHMM, TeHeTHYecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XuMHYECKUX PEaKIUi MO Pa3IunIHBIM MpHU3HAKaM (TI0 YHUCTy M COCTaBYy
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, M0 TEIIIOBOMY 3(PEKTY, 110 U3MEHEHHUIO CTETICHEH OKUCTIEHUS
XUMHUYECKHX JJIEMEHTOB, IO OOpPaTMMOCTH, TII0 VYYacCTHIO Karaau3aropa). OJK30- H
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKHE YPAaBHEHUSI.

[TonsiTie 0 ckOpocTH XUMHYECKOW peakiuu. [ToHsTHE 00 OOpaTHMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOTreHHBIX M TETepOTreHHbIX peakuusx. lloHstue o
katanuse. [lonsTue o xumMuueckoMm paBHOBeCcHH. DAKTOPBI, BIHSIOMIKE HA CKOPOCTh XUMUYECKOU
pEeaKLMH U MOJO0KEHUE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIMM, D3JEKTPOHHBIM OajaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakuuu. COocCTaBlI€HHE YPABHEHHUI OKUCIUTEIbHO--BOCCTAHOBHUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMUALMU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MeXaHMU3M TUCCOLIMAIIMU BEILIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOU cBsi3U. CTeneHb
nucconranui. CUIIbHBIE U CITa0bIe 3JICKTPOIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS MPOTEKaHUs PEAKIMii MOHHOTO OOMEHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAHUW U COJIEH B CBETE
MpEJCTaBICHU 00 AIEKTPONIUTUYECKON auccoruanuu. KadecTBeHHbIE pPEaKIMU Ha HOHBL.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpHAa HaTpHs),
UCCJIEJIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMMUECKOM peakluu OT BO3JACHCTBUS pa3iIMUHbIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JAUCCOLUALNU
KHCTIOT, IIeJ0Yel U cosiell (BO3MOKHO UCIIOJIb30BAHKUE BUECO MATEPUAIIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK TPOTEKAHUsS peakluuii MOHHOro obmeHa (oOpa3oBaHHE OcajKa,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX pEaKLUUN (FOpEHHE, peaKluu Pa3IoKEHUsI, COCAUHEHUs), pacliO3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TOMOINBIO KAuyeCTBEHHBIX pEaKUWid Ha MOHBI, pELIeHUE
DKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHUSA

OOmiass xapakTepucTUka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crernieHu okucieHus. CTpoeHue M (hU3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOrE€HOB.
XUMHUECKUEe CBOMCTBa Ha NpuMepe xyopa (B3aUMOJIEHCTBHE C MeTaUlaMH, HeMeTalslaMH,
nienoyamu).  XusopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HHE,
npuMeHeHue. JlelficTBue XJIopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xa0puabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJIOpPOA, CTpoeHHUe, (U3NYECKHe M XMMHUYecKHe CBOMCTBA. OKCHABI Cephl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHE M XMMHUYECKHE CBOMCTBA
(ob1mre Kak MmpeacTaBUTeNsl Kjlacca KUCIOT U crierupuyeckue). XuMHYECKHe Peakiuu, JeKalue
B OCHOBE IIPOMBILIUIEHHOTO CITOCO0a MOTy4eHus! CepHON KUCIOTHI. [IpriMeHeHre cepHON KUCTOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHasl peakuusi Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COEIMHEHUI B NpUpPOAE. XUMHUECKOE 3arpsA3HEHUE OKPY/KAIOLIEH Cpellbl COEAUHEHUSIMH CEPbI
(KUCIIOTHBIE AOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLIECHUS.

OO6mass xapaktepucTuka 3j1eMeHTOB VA-rpymnnbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpuUpoie, (HU3UYECKUue Hu
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckKue 1 XMMUYeCKHue
CBOICTBa, nonydyeHue u npumeHeHne. Conu aMMoHUs, UX (PU3HUECKHUE U XUMUYECKHE CBOMCTBA,
npuMmeHenue. KadecTBeHHas peakuys Ha WOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIyuyeHUe,
¢u3mueckue M XUMHUYECKHE CBOiicTBa (0OmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckne). Mcnonapb3oBaHWEe HHUTPATOB M COJEM aMMOHHS B KaueCTBE MUHEPAJIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HCHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC



TOKIIA, 3arps3HEHUE BO3/yXa, MOUBBI U BOAOEMOB). Docdop, aIOTPOMHBIE MOIUDHUKAIIAN
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas kucnora,
¢u3nueckue M XUMHYECKHE CBOWMCTBa, mosyueHue. Mcmomb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHIA.

O6mas xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTEpHbIE CTENICHH OKUCIEHHS. YTIEPOJ], aJUIOTPOIHbIE MOIU(BUKAIINH, PACIPOCTPAHEHUE B
npupoze, pusnueckue 1 XUMUIECKue cBoiicTBa. Ancopomus. KpyroBopor yriepoaa B mpupoe.
Oxkcuppl yriaeposaa, ux pU3NYecKue U XMMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPraHU3MBbI,
HOJTyYeHHE U MPUMEHEHHE. DKOJOTHYeCKUe MpoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TI00AIIEHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAsS KUCIOTa U e
CoNM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakiusi Ha KapOoHaT-HOHBL. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIUIEHHOCTH
U CEeIIbCKOM XO3SICTBE.

[lepBoHayanpHBIe TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHECHHUSAX YIIIepoja
(MeTaH, 3TaH, STHJICH, alleTUJICH, STAHOJ, TJIULEPUH, YKCYCHas KucioTa). [I[pupoaHbie HCTOUHUKI
YII€BOIOPOAOB (YyroJib, MPUPOIHBIN ra3, HedTh), IPOAYKTHI UX HepepaboTKu (OEeH3UH), UX POJIb
B OBITY U TPOMBIIUIEHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: JKUpPaxX, OelKax,
yIJIEBOAAX — W WX POJM B JKU3HU YeEJOBeKa. MarepuanbHOE EIUHCTBO OPTraHHUYECKUX H
HEOPTraHNYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckre U XUMHYECKHE CBOMCTBA, MOJY4YeHHE W TMPUMEHEHHE.
Coenunenus kpemHusi B mpupone. OOmme mnpencraBieHus o0 okcuae kpemuus (V) u
KpeMHHEBOH kucioTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBINIJICHHOCTH. BakHeiimme
CTpPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, TPOBEICHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPWA-WOHBI U HAONIOACHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCITOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE € O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAaKOMJICHHE ¢ o0pa3nmamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJh30BaHUE
BHUJICOMATEPHAIIOB), HAOMIOJCHWE TMporecca OOyriaWBaHUS  caxapa TIOJ  JICUCTBHUEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHCJIOTHI, MPOBEJICHHE KaYyeCTBEHHOW peakiMM Ha Cyiab(paT-HOH M HaOIIOJeHHE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKHMMM CBOWCTBaMHU a30Ta, (ocdopa U UX COEAMHEHUU
(BO3MOYKHO HCIIOJIb30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U POochHOpPHBIX yn0OpeHuH,
NoJydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hocaT-uOH U 3ydeHHUE MPU3HAKOB UX MPOTEKaHMS,
B3aMMOJIeIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MeAbI0 (BO3MOYKHO HCIOJb30BaHUE
BUCOMATEPHAJIOB), H3YYCHHE MOJETEeH KpPUCTAJUIMYECKHX pEHIETOK anmasa, Tpadwura,
¢ymepeHa, 03HAKOMIIEHHE € MPOLECCOM a/ICOPOIIMH PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
YIIJIEM U YCTPOHCTBOM ITPOTUBOTa3a, MojyueHne, coOnpanue, pacrio3HaBaHUe v U3y4EeHUE CBOMCTB
VIJIEKUCIIOro ra3a, MpPOBEACHHME KaueCTBEHHBIX peakiuil Ha KapOOHAT W CHJIMKAT-UOHBI H
U3Y4YeHHE TMPHU3HAKOB MX [MPOTEKaHHs, O3HAKOMJIEHHE C TMPOIYKIHUEH CHIUKATHOM
IPOMBIIIJICHHOCTH, pEIIeHHE IKCIIEPUMEHTAIBHBIX 331a4 110 TeMe «BakHelne HeMeTabl 1 UX
COCIIMHEHUS.

Metannbl M X cOeIMHEHUS



OO61as XxapakTepruCTUKa XUMUYECKIX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX MOJIOKEHUS
B Ilepuonnueckoii cucreme xumudeckux siaemMeHToB . 1. MenneneeBa U CTpOCHUS aTOMOB.
Crpoenue MeramioB. Meraminueckas CBs3b M METAUIMYECKAs] KPUCTALUIMYECKAs peHIETKa.
DNEKTPOXUMUYECKUN Pl HanpspkeHUHM MeTrauioB. Pu3MYecKne W XUMHUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl moyydyeHus MetaioB. [IoHsATHE O KOPPO3UK METAIJIOB, OCHOBHBIE
CHocoOBl 3almMTHl WX OT Koppo3uu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUH, OpoH3a) M HX
MPUMEHEHUE B OBITY U TIPOMBIIIUICHHOCTH.

[[{erounble MeTaNIBL: NIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXAeHHE B Ipupoje. Ou3nueckue U XUMUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpus U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTUHECHUMN.

[[{erouHO3eMeNnbHBIE METAIIBI MATHUM U KalbIUi: NoJI0keHue B [lepruonnueckoii cucteme
xuMuueckux 3neMeHToB Jl. M. MenaeneeBa, CTpoeHHE UX aTOMOB, HaXOXIEHUE B IPHUPOJE.
PuU3NyecKue U XMMHUYECKHE CBOMCTBA MarHusl W KajablHs. BaxkHeIMe COCAUHEHUS KaJlbIUs
(oxcua, ruapokcu, cosn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHto J[. H.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucrteMe XuUMUYeCKHX a3nemeHToB J[. H.
MeneneeBa, CTpOEHHUE aTOMa, HaxoXJeHue B npupojae. Ouznyueckue U XUMHUYECKUE CBOMCTBA
xkene3a. Okeuasl, Tuapokeunsl u conu skenesa (I1) m xenesa (lll), ux cocraB, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, X (PU3MUYECKUMH CBOWCTBAMU, U3YUEHUE
pPe3yNbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO MCIIONIB30BaHKE BUAEOMATEpUaioB), 0COOEHHOCTEN
B3aUMOJICHCTBUSL OKCHJIa KaJbI[Usi M HATPUsi C BOJOHM (BO3MOXXHO HCIOJIb30BAaHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IpoOIllecca TOPEHHUs >JKee3a B
KucToposie  (BO3MOXKHO — HCIIOJNB30BAaHME  BUACOMATEPHUANOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, IMHKA, *ene3a (l1) u sxenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJiisg ¥ KaJblus (BO3MOXXHO HCITOJIb30BAaHUE BUCOMATEPUAJIOB), UCCIEAOBaHNE aM(OTEpHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BaxkHeline MeTasulbl U UX COSTUHEHUSD.

XuMus M OKpyXKamouas cpeaa

BemectBa 1 Marepuansl B TOBCEIHEBHOM JKM3HU YellOBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax |
OTPABIICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeeibHas J0MyCTUMast KOHIIEHTPaIus
BeniecTs, gainee — [1/IK). Ponp Xxumuu B perieHuu 3K0I0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

U3ydeHre o0pa3IoB MaTepHANIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPHUAIIHI).

Meostcnpeomemnuwie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHHH XMMHUHU B 9 Kilacce OCYIECTBISETCS
Yyepe3 UCTIONB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISTFOIIIHXCS
CHUCTEMHBIMU ISl OTAENbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.



OOI111e eCTeCTBCHHO-HAYYHbBIC MTOHATHUS: HAYYHbIN (aKT, TUIIOTE3a, 3aKOH, TCOPHSI, aHAIIU3,
CHHTC3, KJIaCCI/I(bI/IKaL[I/ISI, NEpUOANYIHOCTD, Ha6JHOI[CHI/Ie, OKCIICPUMCHT, MOJACINPOBAHUC,
U3MEpEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTHSI, MAaTePHAIIBL.

dusnka: MaTepHs, aroM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJHJI, HW30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJa, JJICKTPUYECKUH 3apsja, MPOBOIAHUKH, TOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTATNYECKAsl PEIIETKA, CIUTaBbl, (PU3NUECKHUE BEIIMYNHBI, CTUHUIIBI
U3MEPCHHUs, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢dorocuHte3, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEPAIbHBIC YI0OpEeHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEGHUS NPOTrpaMMbl OCHOBHOro 0Omiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0O7Ie 00Y4YEHUsI XMMUHU B €JUHCTBE Y4e€OHOM M BOCIIUTATENbHOM JEATEIbHOCTH B
COOTBETCTBUU C  TPAJAULMOHHBIMU  POCCUMCKUMH  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILIECTBE MpaBUJIaMU U HOpPMaMH MOBEICHUS U
CHOCOOCTBYIOT MpoLIeccaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALNN 00yYarOIUXCS.

JIMYHOCTHBIE PpEe3yNbTaThl OTPa)Xal0T T'OTOBHOCTH OOYYarOIIMXCs PYKOBOJCTBOBATHCS
CUCTEMOMN NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMH M pacIIMpPEHHE ONbITAa ACSTEIbHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSI:

LIEHHOCTHOTO OTHOLIEHHsI K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPHUECKOMY U HAyYHOMY
HaCJIEAUI0, NMOHMMAHUS 3HAU€HUs XUMHYECKOM HayKH B J>KM3HH COBPEMEHHOro OOILEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MH(pOpManueil 0 MepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
MHpa 1 001IeCTBa;

2) rPaKIaHCKOr0 BOCIIMTAHMS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOIIECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JPYIMX BHIAX JESATENbHOCTH, TOTOBHOCTH K
pa3zHo0Opa3HON COBMECTHOM JEeSTEIbHOCTH MPH BBINOJHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJIEHHS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce ITON y4eOHOW AesTeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE ITOBEJCHHE U MIOCTYIKH CBOMX TOBAaPUILEH C O3UIIMH HPABCTBEHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HaHUS MOCJIEICTBUNA IIOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMHMUYECKOM  pEaKluH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YpPOBHIO Pa3BUTHsSI HAayKHM M COCTaBIIAIOIINE OCHOBY JUIS
IOHUMAaHMs CYIIIHOCTH HAy4YHOM KapTHUHBI MHUpa, IPEJCTABICHNS 00 OCHOBHBIX 3aKOHOMEPHOCTAX



pa3BUTHS IPUPOJIbI, B3AUMOCBA3SIX YeJIOBEKa C MPUPOJHON CPEoid, O POJIU XUMHUU B TMO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABaTeJIbHbIE MOTHUBBI, HANpPaBJICHHbIE HA TIOJYyYE€HHWE HOBBIX 3HAHUW IO XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEIILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITENIbHOI pabOThI
C Y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATYypOH, JOCTYMHBIMU TEXHUUYECKHUMH CPEACTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeCc K OOyYeHHI0 M TMO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHON U HCCIEAOBATEIbCKOM NEATEIBHOCTH, K OCO3HAHHOMY BBHIOOpY
HaIPaBJICHHOCTH U YPOBHS 00Oy4YEeHHS B JaJIbHEHIIEM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE [IECHHOCTH U3HU, OTBETCTBEHHOI'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHUE TMIOCIEACTBUN M HENPUSITHE BPEIHBIX MPUBBIYCK
(ynotpebneHuss ajKorojsi, HApKOTHUKOB, KYypeHHUs), HEOOXOIMMOCTH COOJIOJEHHS IpPaBUI
0€30MacHOCTH MPU OOPAIEHNH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY M pPEaIbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpPEC K MPAKTHUYECKOMY M3YUEHUIO MPOoQecCcHii U TpyAa pa3iIuyHOro pojia, YBaXXEHHUE K
TPYly ¥ pe3ybTaTaM TPYAOBOU AEATEILHOCTH, B TOM YHCJI€ HA OCHOBE TPUMEHEHUS MPEIMETHBIX
3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BHIOOP MHIUBUAYATHHON TPACKTOPUU TMPOAOIIKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
MHTEPECOB U TMOTPEOHOCTEH, ycCHemHoil mnpodecCHOHAIbHOW MAEATeIbHOCTH U Pa3BUTHUS
HEO0OXOMMBIX YMEHHUH, TOTOBHOCTH aIallTUPOBATHCA B MPO(GECCHOHATBLHOM CpeIe;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH I[eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 30POBOTO M 0e30MacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HMYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIOIEHUS TPaBHJI O€30MacHOTO MOBEAEHUS TIPpU padOTe C BEIIECTBAMH,
a TaK)Ke€ B CUTYAIUAX, YTPOKAOLIKX 30POBbIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TTOJTyJYaeMble IPU U3YYCHUH XUMHUH, AJIsl pEIICHUS 3a/a4,
CBSI3AHHBIX C OKPYXKAIOWIEW MPUPOJHON CPEeAOoH, JJIsI MOBBIIIEHUS YPOBHS 3KOJOTHYECKOU
KYJIbTYpbI, OCO3HAHUS TJIO0ATHHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIEM M MyTeH WX perieHus
MOCPEJICTBOM METOJOB XUMUH, FKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBATHCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLMATIBLHOM MPaKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yIbTaTOB BBIACISAIOT 3HAYUMBIC IJIsT (HOPMHUPOBAHHS
MHUPOBO33pEHHUsI OOIICHAYYHbIE TMOHATHUS (3aKOH, TEOPHS, MPUHIIUI, TUTOTE3a, (aKT, CHCTEMa,
MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeAMETaxX | MO3BOJISIOT HA OCHOBE 3HAHHWM M3 ATHUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[IEJIOCTHOW HAay4YHOW KapTHHE MHpa, U YHUBEpCaJIbHbIE ydeOHBbIC NEeWCTBHUS (TIO3HABaTEIbHBIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIE), KOTOpble o0ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUTAHHPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIHHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble Jiornyeckue AeicTBUA:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHHM 3HAHMI:
PacKpbIBaTh CMBICT XUMUUYECKUX TOHATUH (BBIIACISTH UX XapaKTepHbIC TPU3HAKH, YCTAHABINBATh
B3aMMOCBS3b C JAPYTUMHU TOHSTHSMH), WCIIOJIb30BATh TMOHATHS IJi1 OOBACHEHHUS OTAEIbHBIX



(bakTOB U SBJICHUI, BHIOMPATh OCHOBAHUS U KPUTEPUH AJIs KilacCu(PUKAIIMN XUMHUUYECKHUX BELIECTB
U XUMHYECKHX PEaKIMi, YCTaHaBIMBATh NMPUYUHHO-CIEJICTBEHHBIC CBSI3U MEXIY OOBEKTaMHU
U3yUYEHHsI, CTPOUThH JIOTUYECKUE PACCYXIEHUS (MHAYKTHUBHBIC, JEIYKTHBHBIC, 1O AHAJIOTHH),
JIeJIaTh BBIBOJIbI U 3aKJIIOUEHUS;

yYMEHHE MPUMEHSTHh B Mpoliecce MO3HAHUS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, HPeoOpa3OBHIBATH HIMPOKO
OpUMEHSEMbIE B XUMHH MOJEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMMBOJI DJIEMEHTA),
xumMuueckass ¢GopMylia M ypaBHEHHE XUMHYECKOW peakluud — TMpU pelIeHud YydeOHOo-
MO3HABATENIbHBIX 33/a4, C Y4€TOM OTHUX MOJEJbHBIX NPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHYECKUX BEIIECTB H
XUMHYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBSI3U H
MPOTUBOPEYHS B U3y4aE€MBIX IIPOIECCaX U SBICHUSIX.

Ba3zoBble uccienoBareibckue 1eiCTBUS:

YMEHHE HWCIOJIb30BATh MOCTABJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHHIA;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AMM M TPOBEIACHHUIO YYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €ro
pe3yabTar, (HopMyIHpOBaTh OOOOMICHHS W BBIBOJBI IO pPE3yJabTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJENaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3TMIHBIX BUIOB
1 QOpM MIPEICTABICHHS, TOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAsT TUTEpaTypa
XUMHYECKOT0 COJIepKaHus, CIIpaBOYHbIE TOcoOus, pecypchl IHTepHeTa), KpUTHYECKH OIIEHUBATh
IPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE PUMEHSTH Pa3IMYHbIe METOBI U 3aIPOCHI IPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JIsl BBITOJHEHHS Y4€OHBIX M MO3HABATEIILHBIX 32,144
OTpeNIeNIEHHOr0 TUMa, MPHOOpETeHHEe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHHE KYIbTYPOH aKTUBHOTO HCIIOJIIb30BAHUS PA3TUYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMYy TpencTaBICHUS
UHPOPMAIINM M WUTFOCTPHPOBATH pEIIaeMble 3a/1auid HECIOXHBIMH CXEMaMH, JharpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHUE HCIOJIb30BaTh U aHAIU3UPOBATh B Ipolecce y4eOHOW M MCCIIeq0BATENbCKOM
NEeSITeTHHOCTH WH(OPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CEITHCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KAIOMIeH TPUPOTHON CPEJIBI.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ el CTBHUS:

yMEHHUsl 3agaBaTh BOINPOCH (B XoJe Jauanora M (WiM) AMCKYCCHH) TIO CYIIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYTHPOBATH CBOM TPEUIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHsI IPEACTABIIATh MOMyUYEHHBIC PE3yIbTaThl MO3HABATEIHHON AEITETFHOCTH B YCTHBIX
U THUCHMEHHBIX TEKCTaxX; JeNaTh IPE3CHTAIUI0 PEe3yIbTAaTOB BBIMOIHEHUS XHUMHUYECKOTO
JKCTEpUMEHTa (Ja00OpaTOPHOTO ONBITAa, JA0OPATOPHON pPAOOTHI MO HMCCIICIOBAHHUIO CBOMCTB
BEIIIECTB, YUEOHOTO MPOCKTA);

YMEHUSI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
UCCIIEIOBATEIbCKON JICATENIbHOCTH TPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
0O0IIMX WHTEPECOB M COIVIACOBAHMS TMO3HMIMN (0OCYXICHUS, OOMEH MHEHHUSMH, «MO3TOBBIC



LITYPMBD», KOOPAMHALMS COBMECTHBIX ACHCTBHMU, ONPENEICHUE KPUTEPHUEB I10 OLICHKE KadecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHE CaMOCTOATEIBHO ONPEIENATh LU ACITEIbHOCTH, IIJIAHUPOBAaTh, OCYILECTBIIATD,
KOHTPOJMPOBAaTh M IpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIBHOCTh, BHIOMPATH
HanOosee 3P PeKTUBHBIE CIIOCOOBI pelIeH s y4eOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIHHO
COCTABJIAITH UM KOPPEKTUPOBATH IPEUIOKEHHBIN aJITOPUTM JEHCTBUM IIPY BBIIIOJHEHNUHN 3aJaHUI
Cc y4€TOM NOJy4YeHHs HOBBIX 3HaHUM 00 H3yyaeMbIX OOBEKTaX — BELIECTBAX M pPEaKLUsX,
OLICHMBATh COOTBETCTBUE IOIYYEHHOI'O PE3yibTaTa 3asBJICHHOM LI€JIH, YMEHHE HUCIOJIb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaracéMble B YCIIOBUU 3aJIaHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yJlbTaTOB IO OCBOEHHUIO O053aTEIIBHOTO COJEPIKaHMS,
YCTAHOBJICHHOTO JaHHOM (exnepanpHON pabouell MporpaMMmol, BBIJIENAIOT: OCBOCHHBIE
oOyyarlUMuUCs Hay4yHble 3HAHHUS, YMEHMs MU CHOCOObI JeHCTBUM, creuuduyeckue s
npeaMeTHOM oOnactu «XHUMHS», BUIBl ACATEIBHOCTH IO IOJYyYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalnu, IPeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHITHM: aTOM, MOJEKYJA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAS MAacca, MaccoBas JOJIsl XUMUYECKOTO AJIEMEHTa
B COCIUHEHHWH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHHE, COJIb,
AIIEKTPOOTPHULIATEILHOCTD, CTETIEHb OKUCICHMSI, XUMHUECKasl peakius, KjJacCupuKanus
peakuuii: peakliuyi COeAMHEHUS, peaKLUU pa3IoKEeHUs, PEaKI[Ui 3aMEeLICHUs, PEaKIU
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMU, TEINIOBOM 3P HEKT peaklny, sIpo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToOMHas OpOMTanb, PagUMyC aToMa, XUMHYECKas CBSI3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLeHTHAs! KOHIIEHTpAalMsl) B pacTBOPE;

® WUIIOCTPUPOBATHh B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHSITUM W NPUMEHSATH 3TH
MOHSITHS ITPH ONTMCAHUM BELLECTB U UX IPEBPAICHUN;

® CMOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBlieHUSI (OpMYyNl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OmpeneNisITh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEMEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(xoBaJIeHTHas! M1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE TMEPHOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiokeHuss B [lepumonmyeckoil cucTreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

e ONUCHIBATH M XapakTepuszoBaTb TabmuuHyro (opmy Ilepuonndeckoil cucTemsl
XUMHYECKHX AJIEMEHTOB: pa3jinyaTh IOHATUS «J1aBHas noarpynmna (A-rpynma)» u
«mmobounass moarpymnma (b-rpymma)», Manaeie W OoibIIME TEPHOMBI, COOTHOCHUTH
0003HaueHMsl, KOTOpble UMelTcs B Tabmune «llepuoanyeckas cucremMa XUMHUYECKUX
anemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XMMHMUYECKMX JJEMEHTOB (cocTaB M 3apsi sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeziesieHue X M0 3JIEKTPOHHBIM CII0SIM);

KJaccu(puUUpoBaTh XMMUYECKHE 3JIEMEHThl, HEOPraHUYECKHE BELIeCTBa, XUMUYECKHE
peakuuu (110 YKMCIy M COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
sddexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEILECTB PA3THUUYHBIX
KJIACCOB,  IIOATBEP)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIDHBIX ~ ypaBHEHHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUM;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKHUX ITPEBPALICHUN B Pa3JIMYHBIX YCIOBHIX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

IPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIbHON NEATENIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMAaTH3AIHNI0, KIacCU(UKAINIO, BBIABICHHE NPUYHHHO-
-CIEICTBEHHBIX CBSI3€M — JJISl U3YYEHHs CBOMCTB BEUIECTB M XMMHUYECKUX PEaKLUN,
€CTECTBEHHO-HAYUHbI€ METO/IbI [T03HAHUS — HAOII0IEHUE, U3MEPEHUE, MOJICTUPOBAHHE,
AKCIIEPUMEHT (peaibHbIN U MBICIIEHHBIH);

clleZloBaTh IpaBWIaM IIOJIb30BaHUS XMMHYECKOH mocynol u  1abopaTopHBIM
000py/s0BaHUEM, a TAaKXKe IpaBWIaM OOpAILEHHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKILHUSMU 1O BBIOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB MO MOJYUYEHUIO U
coOMpaHUIO Ta3000pa3HbIX BeIIEeCTB (BOAOpPOJAa M KHCIOPOJa), IMPHUTOTOBICHUIO
pPacTBOPOB C OINPENECIEHHON MacCOBOM 0JI€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJOYel U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, (heHoadTaaenH, METUIOPAHXK U JIPyTHUe).

K koHuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX IMOHATHUI: XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BEILIECTBO, BAJIEHTHOCTb,
3IEKTPOOTPHULIATENILHOCTh, CTENEHb OKUCIEHHS, XUMHUYECKas peakius, XUMHYecKas
CBSI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBIN 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PpeaklUd HOHHOrOo OOMEeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pPEaKIuHy,
OKHCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKHUCIUTENb,  BOCCTAaHOBHUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUUYECKAs CBA3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4ecKas pemérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pEaKUuu, MPEAeIbHO J0IyCcTUMAas
koHneHTpanus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MIOHSTHS ITPH ONTMCAHUM BEILECTB U UX IPEBPAICHUN;

UCTOJIb30BaTh XUMHUECKYI0O CHUMBOJIHMKY JJISI COCTaBICHHMS (OpMYT BELIECTB U
YpaBHEHUN XMMHUUYECKUX PEaKIUii;

ONpEACIATh BaJCHTHOCTh M CTENECHb OKUCICHHS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUAX PaA3JIU4YHOIO COCTaBa, MPUHANICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaccy CoelMHEHHMH Mo (opmMynam, BHJ XMMHUYECKOH CBS3M (KOBaJECHTHAas, MOHHa,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEAMHEHHMSX, 3apsi] HMOHA II0 XUMHUYECKOU



dbopMmyne, xapakTep Cpelpl B BOJHBIX PACTBOPAX HEOPraHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MennesneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAHHE: OINMMCHIBATH M XapakTepu3oBaTh TabnmuHyo Gopmy [lepuomudeckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoArpynmna (A-
rpymmna)» u «mobounas mnoxarpymnma (b-rpynma)», Mameie u OOJBIIME TIEPHUOJBI,
COOTHOCUTbH 0003HAYEHUSI, KOTOPBIE UMEIOTCS B IEPUOANUECKOM TabJInIIe, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij sapa,
oll1ee YuCio AIEKTPOHOB U paclpeieNieHue X MO 3JIEKTPOHHBIM CJIOSIM), OOBSCHATH
o0uiye 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUI B
npejesiax MajiblX IEPUOJIOB U TJIABHBIX MOJATPYII C Y4ETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIIECTBA, XUMUYECKUE
peakiuu (10 YMCIy W COCTaBy y4YaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TETUIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTCIICHEeH OKUCIICHHUS XUMHYECKHUX JJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHenu(UYecKrne XUMHUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsl ONMMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUALIMU KHUCIIOT, IIEJIOYEH U COJIEH,
MOJIHBIE U COKpAILIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIUid,
MOATBEPKJAIOMIUX  CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXIy BeIIeCTBAMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 0ajaHca 3TUX peaKuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUNA B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA M0 (hOpMyIie COeTMHEHHS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOM peaKkIuu;

coOMoIaTh TpaBWJIa TOJB30BAaHUS XUMHUYECKOM TIOCYIOM W J1aOOpaTOPHBIM
o0opy/moBaHHEM, a TakKe MpaBuia OOpalleHUs C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKITUSIMH TI0 BBITOJTHEHUIO JTa00PATOPHBIX XMMHUYECKUX OMBITOB IO MOTYYEHHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJIUTh PEAKIIMH, TMOATBEPIKIAIOIINE KAUeCTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpoMHa-, MOAWI-, KapOoHat-, ¢ocdar-,
CUJIHKaT-, Ccynb(dar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI HM3YUYEHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPTAHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJU3 U CUHTE3,
CpaBHEHHE, 0000IeHHEe, CHUCTEeMATHU3AINI0, BBISBICHHUE MPUUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YyYEHHS] CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4YHbIE METObI IO3HAHUS — HAOII0ICHHE, U3MEPEHNE, MOJIETTUPOBAHUE, IKCIIEPUMEHT
(peanbHBII U MBICTICHHBIH).
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