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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o XMMHUH Ha ypOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUsl COCTABIEHA HA OCHOBE TPEOOBAaHUI K pe3yJbTaTaM
OCBOCHHMSI OCHOBHOM 00pa3oBaTelbHOM MpOrpaMMbl OCHOBHOTO 00IIero obpa3oBanus, npeacraBieHHbix B ®I'OC OO0, a
TaKkkKe Ha OCHOBE (QeaepainbHON pabouell mporpaMMbl BOCHUTAHUS M C YYETOM KOHILEMIMM MPENoJiaBaHusl y4eOHOro
npeaMera « XuMus» B 00pa3oBaresibHbIX opranuszanusax Poccuiickoit denepanumn.

[Iporpamma mo XUMHUM [a€T NPEICTABICHUWE O UENAX, OOWEed cTparerud OOydYeHHs, BOCHUTAHUS U Pa3BUTHUSA
oOyJaroluxcs CpefCcTBaMH Y4eOHOro MpeIMeTa, yCTaHaBIUBaeT 00s3aTeIbHOE MPEAMETHOE COJIEpKaHne, IPelyCMaTpUBaeT
pacupeneseHue ero Io KiaccaM M CTPYKTYPUPOBAaHHME IO pa3fesiaM M TeMaM [pOrpaMMbl MO XHMHH, OIPEAEIISIET
KOJIMYECTBEHHBIE U KAUECTBEHHBIE XAPAKTEPUCTUKH COAECPIKAHUS, PEKOMEHAYEMYIO MOCIEN0BATEIbHOCT U3YUEHUS XUMUU C
y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4Y€OHOro TMpoIecca, BO3PACTHBIX OCOOEHHOCTEU
oOy4Jaronmxcsi, OnpeneaseT BO3MOXKHOCTH MpEeAMETa Ui pealu3alud TpeOOBaHUN K pe3yJibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTenbHOIN MPOTpaMMbI Ha YPOBHE OCHOBHOTO OOIETO 00pa30oBaHus, a TaKkKe TpeOOBaHUH K pe3ysibTaTaM O0ydeHUSs
XMMUU Ha YPOBHE IIeJIel U3yUeHHUs MpeMEeTa U OCHOBHBIX BUJIOB Y4eOHO-TI03HABATEIHHOM ACSITEIHBHOCTH 00YYaIoerocs mno
OCBOCHHMIO YUE€OHOTO COJEPIKAHMUS.

3HaHWE XHUMHH CIIYXKUT OCHOBOM [Uisi (OPMHPOBAHHUS MHUPOBO33PEHHUS OOyYaroUIerocs, €ro MNpeACTaBICHUN O
MaTepualbHOM €IUHCTBE MHUPA, BAXKHYIO POJb WUIPAIOT (POPMHUpPYEMbIE XMMHUEH MPEICTaBICHHUS O B3aWMOIPEBPAICHUAX
SHEPrUM U 00 FBOIIOLMH BELIECTB B IPUPOJIE, O MYTAX peUIeHHsI II100aIbHBIX TPOOJIEM YCTOHYMBOIO Pa3BUTHUS YEJIOBEUECTBA
— CBIPBEBOM, IHEPTETUUECKOM, MUILIEBON U IKOJIOTHYECKON 0€30MacHOCTH, TPOOJIEM 3ApaBOOXPAHEHUS.

N3yyeHnne xumuu:

CIIOCOOCTBYET peaiM3alii BO3MOKHOCTEH ISl CaMOpPa3BUTHUA M (DOPMUPOBAHMS KYJIbTYpbl JUYHOCTH, €€ 00IIel u
(YHKIIMOHATBHON TPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHWE MBILIUIEHUS W TBOPYECKUX CIOCOOHOCTEH OOydaroluxcs, HaBBIKOB HX
CaMOCTOATENbHON Y4eOHOU JesATEeIbHOCTH, SKCIIEPUMEHTAJIbHBIX W HCCIENOBATEIbCKUX YMEHHUH, HEOOXOIUMBIX KaK B
NOBCEAHEBHOM KM3HU, TaK U B MPO(PECCUOHATILHOMN JESITEIbHOCTH;



3HAKOMHUT CO CIEeHU(PUKON HAYYHOT'O MBIIUICHUS, 3aKIabIBAET OCHOBBI IIEJIOCTHOTO B3TJIsa HA €AUHCTBO MPUPOJBI U
YeJI0BEKa, SIBISIETCS OTBETCTBEHHBIM 3TAOM B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOUM TPAaMOTHOCTU 00y4YaronIuXcs;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJIC, K YETOBEKY,
BHOCHT CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHKe 00yJarOIIUXCA.

JlanHbIe HaIpaBJICHUS B 00YUYCHHH XUMHUHU 00E€CTICYMBAIOTCS CIEHU(GUKON ColepKaHUsl Yy4eOHOTo MpeaMeTa, KOTOPhIi
SIBJISIETCSA MEIaroru4eckKy alanTUPOBAHHBIM OTPaKEHHEM 0a30BOM HAYKU XMMHUU Ha ONPEACIEHHOM dTane e€ pa3BUTHS.

Kypc xumMumn Ha ypoBHE OCHOBHOTO 00IIE€ro 0Opa30BaHUsS OPUEHTHUPOBAH HA OCBOCHUE OOYUYAIOIIUMUCS CUCTEMBI
MEPBOHAYAIBHBIX MMOHATHUHA XWMHH, OCHOB HEOPTaHWUYECKOM XWUMHHW W HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TTOHSATHI
OPraHNYEeCKON XUMHUHU.

CrpykTypa cojaepKaHHs MporpaMMbl MO XUMUM C(POpMHpOBaHA HAa OCHOBE CHUCTEMHOTO MOAXOJa K €€ H3Yy4YEHHIO.
ConepxkaHue CKIIAIBIBACTCS U3 CUCTEMbI IOHATHI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMUYECKOMN
peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI MO MPHUHIIMIY MOCIEI0BATEILHOTO PAa3BUTHUSI 3HAHUW HA OCHOBE
TEOPETUUECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS,

— [lepuomnueckoro 3akona /1. . MeHneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— IpeJICTaBIEHU 00 IEKTPOIUTUICCKOM AUCCOIUAIINN BEIIECTB B pACTBOPAX.

Teoperndeckne 3HAHUS pacCMATPHBAIOTCS HA OCHOBE DSMIUPUYCCKH IIOJYYEHHBIX M OCMBICICHHBIX (DaKTOB,
pa3BUBAIOTCS IOCJIENAOBATEIFHO OT OJHOTO YPOBHS K JPYroMy, BBITIONHSS (QYHKIHH OOBSICHEHUS W IMPOTHO3WPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEN MPAKTUUECKOTO TPUMEHEHHUSI U TTOTYYCHUS U3Yy4aeMbIX BEUIECTB.

OcBoeHHe mOporpaMMbl MO XHMHH CHOCOOCTBYET (DOPMHUPOBAHUIO MPEJACTABICHHUS O XUMHUUYECKON COCTaBISIOINICH
HAay4YHOW KAapTHHBI MHPA B JIOTHUKE €€ CHCTEMHOW MPUPOJbI, HEHHOCTHOIO OTHOUICHHS K HAYYHOMY 3HAHHUIO MU METOJAM
MO3HAaHUSA B Hayke. M3ydeHHe XMMHUU MPOUCXOJHWT C IPHUBJICUYCHHUEM 3HAHHMHM W3 paHee M3YYEHHBIX YUEOHBIX IPEIMETOB.
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» u «dusuka. 7 Kiacc.

[Ipy u3ydeHUU XUMHUU MPOUCXOAUT (HOPMUPOBAHUE 3HAHUM OCHOB XMMHUYECKOW HAYKHW KaK O0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTHYECKOW IEATEIBHOCTA YEIOBEKAa M KaK OJHOIO W3 KOMIIOHEHTOB MHPOBOM KYJbTYpbIL. 3agada



y4eOHOro TpeMeTa COCTOUT B (JOPMUPOBAHUHU CUCTEMBI XUMUYECKUX 3HAHUN — BaXKHEUIIUX (HAaKTOB, MOHATHH, 3aKOHOB 1
TEOPETHUYECKHUX TOJOXKEHUH, JOCTYMHBIX 0000IEHUIT MHUPOBO33PEHUECKOTO XapakTepa, si3blKa HayKd, B MPHOOIMICHUH K
HayYyHbIM METOJIaM TIO3HAHMS TMPH M3YYCHUH BEIIECTB M XUMHUYECKHX peakiuii, B (opMHpOBaHMM U pPa3BUTUHU
[O3HABAaTEIbHBIX YMEHUH W HMX NPUMEHEHMHM B y4eOHO-IIO3HABAaTEIbHOM M Y4eOHO-HCCIEA0BATENbCKON AESITEIbHOCTH,
OCBOCHHH MPaBUJI O€30I1aCHOTO OOpAIlleHHsI C BEIIECTBAMHU B TOBCEAHEBHOM KU3HHU.

[Ipu n3yvyeHnn XMMHUH Ha ypOBHE OCHOBHOT'O 001Iero o0pa3oBaHUs BAXKHOE 3HAUEHHUE MPUOOPENTH TaKue 1EeNH, Kak:

— (opmupoBaHME WHTEIIEKTYyallbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K C€aM00Opa3OBaHHIO, COTPYJHHYECTBY,
CaMOCTOSITEIbHOMY MIPUHSITUIO PEIICHUH, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSM KU3HU;

— HaANpPaBJICHHOCTh 00YYEHHUs HAa CHUCTEMAaTHYECKOEe MPUOOIIEeHNE 00YyYaromUXCsl K CaMOCTOSTENIbHON MO3HABATEIHHON
JEeSTEIHbHOCTH, HAYYHBIM METO/IaM MO3HaHUs!, GOPMUPYIOLUTIUM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieueHne ycCJIOBHUH, CMOCOOCTBYIOMMX MPUOOPETEHHIO OOYYarOIIMMHKCS OIbITa Pa3HOOOpPA3HOM JesATEeIbHOCTH,
TIO3HAHUS ¥ CaMOITO3HAHHMS, KJIFOUEBHIX HABBIKOB (KIFOYECBBIX KOMIICTCHIIMI), MMEIONINX YHUBEPCAJIbHOE 3HAUCHHE IS
pa3IMYHBIX BUJOB JEATEIBHOCTH;

— (popMupoBanue o01Ieill PYHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM YHUCJIE YMEHUU OOBACHSITH U
OILICHMBATH SIBJIICHUSI OKPY’KAIOIIETO MHUPA, MCIONB3Yys 3HAHUS W OMBIT, OJyUYEeHHBIC MPU W3YYCHUH XUMUHU, IPUMEHATh UX
IPU pelIeHUH MpoOIeM B TIOBCETHEBHOM KU3HU U TPYA0BOM JI€ATEIHHOCTH,

— ¢opMupoBaHUEe y OOYYAIOUIMXCS T'YMaHUCTUYECKHX OTHOIICHWM, MOHMMAHUA LIEHHOCTH XUMHUYECKHX 3HAHUU IS
BBIPA0OTKH 3KOJIOTMUYECKU 11€71eco00pa3HOro MoBeACHUsI B ObITY M TPYJIOBOM JESATENBHOCTH B LIEISX COXPAHEHUS CBOETO
3JI0pPOBbS M OKpPYKaIoUeH TPUPOAHON CPEIbI;

— pa3BUTHE MOTUBALMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIHUTAHHWIO HAa OCHOBE YCBOEHUS
001IeYeI0BEYECKUX IEHHOCTEM, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPO(MIIS U HANIPABIEHHOCTH JajJbHENUIIEro 00y4YeHUsl.

OO111ee YuCIIO YacoB, OTBEIEHHBIX JUIsl M3YYCHHS] XMMHUH Ha YPOBHE OCHOBHOIO 001miero oOpa3oBaHus, coctapiseT 136
yacoB: B 8 kiacce — 68 yacoB (2 yaca B Henelnto), B 9 kiacce — 68 yacos (2 vaca B HeeII0).



COILEPKAHUE OBYUEHUSA

8 KJIACC

IlepBoHaya/ibHbIC XUMHUYECKUE MOHATUSA

[Ipenmer xumuu. Poinb XUMuUM B KU3HU 4YeloBeKa. XUMHs B cUCTeMe HayK. Tena u BemecrBa. PU3NUYECKUE CBOMCTBA
BEIIECTB. ATperaTHoe cocTosiHue BemiecTB. [loHATHEe 0 MeToAax Mmo3HaHusS B XuMuU. YncTteie BemecTBa u cMecr. CrocoObl
pa3IeyICHUs] CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHUE 3JI€MEHThl. CHUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. IIpOCThie M CIIOKHBIE BEIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYECHUE.

Xumuyeckass (Gopmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocutenbHass aTtomHas Mmacca. OTHOCUTENbHAs MOJIEKYyJsipHas Macca. MaccoBas [0Sl XMMHUYECKOrO 3JIEMEHTa B
COCMHECHUM.

KomuuectBo BemecTtBa. Monb. MosgpHasi macca. B3auMOCBsI3b KOJMYECTBA, MACChl M YHMCJA CTPYKTYPHBIX €IMHUIL
BelecTBa. Pacuérel mo popmysiaM XUMHUUECKUX COCTMHEHUH.

OU3NYECKNEe U XUMHUYECKUE SIBICHUS. XUMHYECKas pPeakuus W €€ NPU3HAKU. 3aKOH COXPaHCHHS MAacChl BELIECTB.
Xumudeckue ypaBHeHus. Kilaccupukanus XMMHUYEeCKHX peakiuid (COeTUHEHMS, pa3IoKeHUs, 3aMeIIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH IMOCYJ0M, mpaBUiiaMu paboThl B 1abopaTopuu U nmpuéMaMu oOpalieHus ¢ JadopaToOpHbIM
o0opynoBaHuEM, H3y4YeHHE M onucaHue (U3MYECKUX CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢usnyeckux (MIaBjacHUE BOCKA, TasHUE JIbJa, pACTUPAHUE caxapa B CTYIKE, KMIICHHE ¥ KOHACHCAINS BOJIBI) M XHMHUCCKUX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHOMN IIPOBOJIOKH, B3aUMOICHCTBHE MEJa C KUCIOTOM) SIBJICHUM, HAOIIOACHUE U OMKMCAHKE
MPU3HAKOB MPOTEKAHUS XUMHUCCKUX peakiuii (pa3siokeHUe caxapa, B3auMOJICHCTBHE CEPHON KUCIOTHI C XJIOPHUIOM Oapwsl,
pazioxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMmojeicTBHE JKene3a ¢ pacTBopoM coiu Meau (I1), mzydenue
CrocoOOB pas3fieNIeHuss CMECE. ¢ TMOMOIIbI MarHuTta, (UIBTPOBAHME, BBINIAPUBAHUE, TUCTUIUIAIMS, Xpomartorpadus,
MPOBEJICHNE OYUCTKH MOBApPEHHOUN COJIM, HAOIIOJICHUE W ONHUCAHUE PE3YJIbTATOB MPOBEJCHUS OIbITA, WLIHOCTPUPYIOIIETO
3aKOH COXPaHCHHS MACChl, CO3JaHIE MOJIeIIeH MOJIeKy (IapoCTep>KHEBHIX).



Baxueimue npeacTaBuTe M HEOPraHUYeCKMX BelIeCTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kuciopong — 3neMeHT M mpocToe BelecTBO. HaxoxaeHwe Kuciopona B
npupojie, (U3NYSCKUEe M XUMHUYEeCKue cBoicTBa (peakmuu ropeHus). Oxcuabl. [lpumenenue xuciopoma. CrocoObl
MOJIYYeHHSI KHCIIOpOJa B J1a0OpaTopuu M MPOMBINIIEHHOCTH. KpyroBopor kuciopona B npupojge. O30H — algoTpomHas
MOAU(UKALINS KUCIOPOIA.

TennoBoit 3h(PEeKT XUMHUUECKOW peakluH, TEPMOXHMHUUECKHWE YPaBHEHHS, JIK30- U DHJOTEPMUUYECKUE DPEaKIIHH.
TomnuBo: yrois U MeTaH. 3arpsa3HeHUE BO3yXa, yCUIEHUE MapHUKOBOIO 3(hPeKTa, pa3pylieHue 030HOBOIO CIIOS.

Bogopon — snemeHT u npocToe BemiecTBo. Haxoxxenue Boopoaa B npupoje, pu3nueckue 1 XUMUYECKUE CBOMCTBA,
npUMEHEHHUE, CIOCOOBI MoTydeHusi. KucinoTsl u comnu.

MonsipHbiii 00BEM ra3oB. Pacy€Tel M0 XUMHYECKUM YPaBHCHUSIM.

®usnueckne cBoMcTBa BOAbl. Boma kak pactBoputTenb. PacTBopel. HachlleHHbIE W HEHACBHILIEHHBIE PACTBOPHI.
PactBopuMocCTh BemiecTB B BoAe. MaccoBasi 10111 BEIIECTBa B pacTBope. XHUMHUYECKUE cBoiicTBa BOAbl. OcHOBaHusA. Poib
pacTBOPOB B IPUPO/JIE U B KU3HU YesnoBeka. KpyroBopot Boabl B Ipupojie. 3arpsi3HEHUE MPUPOIHBIX BOA. OXpaHa U OYMCTKA
IIPUPOIHBIX BOJ.

Knaccudukanus Heopranmyeckux coeamHenuii. Oxcuapl. Kitaccudukamnms OKCHIOB: cojieoOpasytonirie (OCHOBHBIE,
KUCJIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. HomeHknaTypa okcuaoB. Pu3ndeckne U XUMUYECKHE CBOHCTBA OKCHIIOB.
[Tomyyenne okcuaoB.

OcHoBanusa. Krnaccudukarusi ocHOBaHWI: MIENOYM W HEPACTBOPUMBbIE OCHOBaHUS. HoMeHKmarypa OCHOBaHUM.
dusnyeckre U XMMUYECKHE CBOMCTBA OCHOBaHUM. [loryueHne ocHOBaHUH.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucinor. Pu3MUECKME M XHMHUYECKHE CBOMCTBA KHUCIOT. Pan
aktuBHOcTH MetaioB H. H. bekerosa. [lomyyenue kucnor.

Conu. Homenknatypa cosneil. @u3ndeckrue U XuMHYecKre cBoicTBa coneil. [lonmyuenue comneit.

['eneTnueckas cBsA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumMenm:

KauyeCTBEHHOE OMNpEJIETICHUE COAEpkKaHUS KUCIOPOJa B BO3AYXE, MOJy4YeHHE, COOMpaHNEe, pAClIO3HABAHUE U U3YyUYCHHE
CBOMCTB KHCIJIOPOJa, HAOJIIOJICHHE B3aUMOJEHCTBUSA BEIIECTB C KHUCIOPOAOM M YCJIOBHS BO3HMKHOBEHUS U MPEKpaLICHUS



ropenus (rmoskapa), 03HaKOMJICHHE ¢ 00pa3laMy OKCHJIOB U OIMCAHUE X CBOMCTB, MOJy4YeHHE, COOMpaHKe, Paclio3HaBaHUE 1
U3ydeHHe CBOMCTB Boaopoaa (ropenue), B3aumojneictBue Bopopoaa ¢ okcumoMm Mmeau (I1) (BO3MOXKHO HCIONB30BaHHE
BUJICOMATEPHAJIOB), HAOIIOJICHUE OOpPA3IOB BEIISCTB KOJMYECTBOM 1 MOJb, HCCICIOBAaHHUE OCOOCHHOCTCH PpacTBOPEHUS
BEILIECTB C PA3JIMYHOM PAaCTBOPUMOCTHIO, NMPUTOTOBIIEHUE PACTBOPOB C OMNPEAECIEHHOW MAaCCOBOM JIOJIEW pPAaCTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBUE BOJABI C MeTaulaMu (HaTpueM M KalbllieM) (BO3MOXKHO HCIOJb30BAaHHE BHICOMATCPHAIIOB),
UCCIIeIOBaHUE 00pa3loB HEOPraHUYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB, HAOIIOJIEHUE U3MEHEHUSI OKPACKH MHAUKATOPOB B
pacTBopax KHUCJIOT W IIEI0YeH, u3ydeHue B3ammojieicTBus okcuaa meau (Il) ¢ pacTBopom cepHO# KHCIOTBHI, KHCIOT C
METAUIAMH, PEAKLUHUN HEUTPAIU3ALNK, MTOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJHOTO METalla APYyTUM U3
pacTBOpa COJIM, PELIEHUE YKCIIEPUMEHTAIBHBIX 3aa4 110 TeMe « BaykHenmme Kiaccbl HEOPraHUUYECKUX COEIUHECHUN.

Iepuoanuecknii 3axkon u Ilepumoamyeckass cucrema xumuuyeckux iemMeHToB [I. M. MenneneeBa. Crpoenue
aToMOB. XMMHYeCKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIMU

[TepBble MONBITKH KiIacCH(PHUKAIIMN XMMHYSCKHAX JJIEMEHTOB. [IOHATHE O Tpymmax CXOIHBIX AJIEMEHTOB (IIEJTOYHBIC H
II€JI0YHO3EMENIbHBIC METaJlIbl, TaJOreHbl, MHEPTHBIC Ta3bl). DJIIEMEHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIC OKCHIbI U
TUIPOKCUBL.

[Tepnonnueckuii 3akoH. Ilepuoanyeckas cucrema xumuueckux snemeHToB JI. . MenneneeBa. KoporkonepuoaHas u
muHHONIepuoaHas (gopwmbl Ilepronuueckoit cucrembl xumudeckux snemeHToB [[. WM. Menpaeneesa. Ilepuonbl U rpynimsl.
DU3NYECKNN CMBICI TOPSAIKOBOIO HOMEPA, HOMEPOB NIEPUOJA U TPYNIIBI AJIEMEHTA.

Crtpoenne aromoB. CoctaB aToMHBIX sifep. M3oTombl. DnekTpoHbl. CTpoeHHE IEKTPOHHBIX 000J0UEK aTOMOB MEPBBIX
20 xumuueckux 3reMeHToB Ilepuonnueckoit cucremsl Jl. Y. MenneneeBa. XapakTepucTuka XUMUYECKOTO AJIEMEHTA IO €ro
nojoxeHuro B Ilepuoanueckon cucreme 1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHS Paauyca aTOMOB XMMHYECKUX JIEMEHTOB, METAINIMYECKUX U HEMETALUIMYECKUX CBOMCTB
10 TPyINIaM U NEPUOAAM.

3nauenue Ilepuoaunueckoro 3axkoHa u llepmoandeckoil CHUCTEMbl XUMUYECKHX 3JIEMEHTOB [JIS Pa3BUTHS HAyKU H
npaktuku. . 1. MeHnneneeB — y4€HbINA U TPaXIaHUH.

Xumudeckass cBs3b. KoBanmenTHas (mojisipHass W HEMOJSPHAs) CBS3b. OJIEKTPOOTPHMIATEIBHOCTh XHMHYCCKUX
31neMeHTOB. lOHHas CBA3b.



Crenenp oxucieHus. OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. IIponecchl OKHCIEHHS W BOCCTAHOBIICHHS.
OKucauTENM U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4eHrne 00pa3loB BELIECTB METAJIOB M HEMETAJUIOB, B3aMMOJEICTBHE THAPOKCHIA [IMHKA C pacTBOpaMH KUCIOT U
IIeNIOYeH, MPOBEJCHUE ONBITOB, WLTFOCTPUPYIOMIMX TPHUMEPHl OKHCIHUTEIHFHO-BOCCTAHOBUTENBHBIX peakinuil (ropeHue,
PCaKIuyU Pa3IoKEeHHUs, COCTUHCHHUS).

Mesxcnpedmemmnuwie ceasu

Peanuzanus MeXnpeIMeTHBIX CBsI3ed MpU M3yUYEHUU XMMHUHU B 8 Kilacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAHHE Kak
OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHM, TaK W TOHATUH, SBIAIOIIMXCS CHUCTEMHBIMU Ul OTIENbHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO0muMe ecTeCTBEHHO-HAYYHbIE MOHATHUS: HaY4YHbIM (DAaKkT, rUmoresa, TeOpus, 3aKOH, aHAJIU3, CUHTE3, Kiaccu(ukaims,
NEPUOJUYHOCTD, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, U3MEPEHHE, MOJIEIIb, SIBJICHHUE.

®usuka: marepus, aToOM, DJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIWJ, H30TOIIbI, PAJAMOAKTUBHOCTH, MOJIEKYJIA,
AIIEKTPUYECKUI 3aps]l, BEIIECTBO, TEIO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, Ia3, (pU3MUeCKHe BEITUYMHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TUTAaHETHI, 3BE€3bl, COnHIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpadbl, TOPHbIE MOPOABI, IOJE3HbIE HCKOMAeMble, TOIUIMBO, BOJHBIC
pecypchlL.

9 KJIACC

BemecTBo U XUMHYeECKasi peaKkuusi

[Iepnogmueckuit 3akoH. Ilepuogmueckas cucrema xumuueckux snemeHToB . M. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaIHs, KaJblUs U UX COCIUHEHUN
B COOTBETCTBHUU C IIOJIOKEHUEM IEMEHTOB B [leproanueckoii cucteMe U CTpPOEHUEM UX aTOMOB.

Crpoenue BeecTsa: BUAbl XUMUYECKOW CBA3U. THIIBI KPUCTAIUIMYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT
TUIA KPUCTAJUIMYECKON PEIIETKU U BUAA XUMUUECKOU CBS3H.



Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XMMHUYECKHE CBOMCTBA BEIECTB, OTHOCSIIMXCA K
Pa3JIMYHBIM KJIACCaM HEOPTAHUYECKHUX COCIUHEHHM, T€HETHYECKasl CBSA3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukanuss XUMUYECKHX pPEaKIuil MO pa3IUYHBIM MpH3HAKaM (IO YHCIY W COCTaBy yYacCTBYIOUIMX B PEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO U3MEHEHMIO CTENEeHEW OKHMCIEHHUS XMMHUYECKHUX 3JIEMEHTOB, IO OOpPaTHMOCTH, IO
YUYaCTHUIO KaTaiu3aTopa). DK30- ¥ SHIOTEPMUIECKUE PEAKIINU, TEPMOXHUMUYCCKUE YPABHCHHUSI.

[lonsitTue o ckopocTH XuUMUYecKOM peakuuu. lloHsTHe 00 OOpaTUMBIX M HEOOPATHUMBIX XUMHUYECKHX PEaKUUsX.
[IoHATHE O TOMOTEHHBIX U T€TEPOreHHbIX peakuusax. [lonstue o karammse. [lonstue 0 xumnueckom paBHOBecun. PaKTOpHI,
BIIMSIOLIME HA CKOPOCTh XUMHUUYECKOU PEAKLIUH U MOJI0KEHNE XUMAUYECKOTO PAaBHOBECHSL.

OKHCIANTENBbHO-BOCCTAHOBUTEIbHBIE PEAKLUHU, 3JIEKTPOHHBIA OalaHC OKHMCIUTEIbHO-BOCCTAHOBUTEIBHOM pPEaKIIMH.
CocraBiieHHEe ypaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C UCIIOJIB30BAaHUEM METOA dJIEKTPOHHOr0 OanaHca.

Teopust SAEKTPONUTHYECKONW NHCCOLMAUMU. OJNEKTPOJMUTBI M HEIJNEKTpOiuThl. KarvoHsl, aHWOHBL. MexaHu3M
JUCCOIMAIIMN BEUIECTB C pPAa3MYHBIMH BUIAAMH XUMHYeCKOW cBs3u. Crenensp auccorumainuu. CuiabHbIE U cladble
JJIEKTPOJIUTHI.

Peakunn MoHHOro oOMeHa. YcCIOBHsS MPOTEKAHHS pPEAaKIM HMOHHOrO OOMEHAa, TOJHBbIE M COKpPALIEHHBIE HOHHBIC
ypaBHeHUs peakuuid. CBOMCTBAa KUCIOT, OCHOBAHUN U COJIEH B CBETE NPEICTABICHUN 00 IEKTPOJIUTUYECKON AUCCOLMALIMH.
KauecTBeHHbIE peakiuu Ha HOHBI. [loHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJICJIIMU KPUCTAJLUTUUECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAIIIOB U HeMeTasuioB (rpadura
M aiMasa), CIIOXKHBIX BellecTB (XJIopuaa HATpHsi), MCCICIOBAaHHE 3aBHCUMOCTH CKOPOCTH XHMHUYECKOW PEaKIUU OT
BO3JECMCTBUS pPa3IMYHBIX (PAKTOPOB, HCCIEIOBAHHE 3JIEKTPOIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpoOIEcca IUCCOLMALUN
KUCIIOT, IIenodedl M coield (BO3MOXKHO HCIOJBb30BaHME BHJIEO MATEPHAJIOB), MPOBEICHUE OIBITOB, HILTIOCTPHPYIOLIHX
NpU3HAKKA MPOTEKAHMS PEaKIMii MOHHOTO oOMeHa (0Opa3oBaHME OCalKa, BBIIEICHHE Ta3a, 00pa3oBaHUE BOJbI), OMBITOB,
WUTFOCTPUPYIOIIUX MTPUMEPhI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIMil (TOpeHKe, Peakiui Pa3ioKeHHs, COCAMHEHHS),
pacno3HaBaHWE HEOPTaHWYECKHMX BEIIECTB C IOMOIIBI0O KAYECTBEHHBIX PEaKLUMW HAa MOHBI, PEIICHHUE JKCIIEPUMEHTAJIbHBIX
3az1ad.

Hemertauibl 1 X COeIMHEHUS



OO6mast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENeHU okucieHus. CTpoeHue u
(u3udecKkue CBONCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XHMMHUYECKHE CBOWCTBA Ha MpuUMepe Xyopa (B3amMOACHCTBUE C
MeTaJlIaMH, HEeMeTaUlaMH, Ienodamu). XiopoBomopoa. ColissHas KHCIIOTa, XHMHYECKHAE CBOWCTBA, ITOJIyYCHHE,
npuMeHeHue. JledcTBue Xjopa M XJIOPOBOJOPOJA HA OpPraHM3M 4eloBeKa. BakHeWlne XJIOpHUIbl U UX HAXO0XICHUE B
IPUPO/IE.

O6mias xapaktepuctuka 31eMeHTOB VIA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHUS.
Crpoenue u Qu3nMvecKre CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOJAA U Cepbl. AJUIOTPONHBIE MOAU(UKALNNA KHUCIOpOaa U
cepbl. XuMHUYeCKUe CBOMCTBa cepbl. CepoBOAOPO, CTpoeHUE, (PU3NUECKHEe U XUMHUYecKHe cBOMCTBA. OKCHUIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHI0B. CepHas KHCJI0Ta, (PU3UYECKUE U XUMHUYECKUE CBOMCTBA (OOIIME KaK MpPECTaBUTEIS
KJ1acca KUCJIOT U crnienududeckne). XUMUYECKHE PEaKIINH, JISKAIHE B OCHOBE MPOMBIIIICHHOTO CII0C00a MOTYYCHUS CEPHOM
kucnoThl. [lpumenenue cepHoit kuciaoTel. Cosld CEpHOM KHCIIOTHI, KAYECTBEHHAsI peaklus Ha cyinb(aT-uoH. HaxoxneHue
cepbl W e COSAMHCHHWU B TPUPOJE. XUMHUYECKOE 3arps3HEHUE OKPYKAIOMIEH Cpeibl COSAUHCHHSIMH Cepbl (KHUCIIOTHBIC
JOXK[TH, 3aTPS3HCHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHUS.

O6mmas xapakrepuctuka snemMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepPHbIE CTEIIEHU OKUCIICHUSI.
A3oT, pacnpocTpaHeHre B Mpupoje, pusmyeckue m XuMuueckue cBoicTBa. KpyroBopor azora B mpupoge. AMMHUAK, €ro
(u3nuecKre 1 XUMUYECKHE CBOMCTBA, NOJydeHHe U npuMeHeHue. Coiau aMMOHus, X (PU3NUECKUE U XUMHUYECKHE CBOICTBA,
npuMeHeHne. KauecTBeHHass peakiys HAa MOHBI aMMOHHUSA. A30THasl KHCIOTa, €€ MonydeHue, QU3NYeCKue U XUMHUYECCKUE
cBoiicTBa (0OIIMe Kak MPEACTaBHTENs Kjacca KUCIOT M crnenupuyeckue). Vcnonp3oBaHne HUTPATOB M COJICH aMMOHUS B
Ka4eCTBE MUHEPAJIbHBIX YJI0O0peHuil. XUMHUYECKOe 3arps3HCHHE OKPYIKAIOIIeH CpPelbl COCTUHECHUSAMHU a30Ta (KUCIOTHBIC
JOXIM, 3arps3HEHUE BO31yXa, MO4BBI U BOJ0EMOB). Docdop, amrorpomusie mMomudurammuu ¢ocdopa, (u3NYECKHe |
xumudeckrne cBoiictBa. Okcua docdopa (V) u dochopHas kucinora, GusHdecKrue W XUMHUYECKUE CBOWCTBA, IMOJTyYCHHUE.
Ucnonp3oBanue hochaTtoB B kauecTBE MUHEPATBHBIX YI00OPEHUH.

O6mmas xapakrepuctuka 31emMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHbIE CTETICHH OKUCIICHUSI.
VYriepon, alnoTponHbie MOAU(PUKALKMY, pPACIPOCTPAHEHUE B MPUPOJE, PU3NYECKUEe U XUMUYECKHUE CBOMCTBA. AJCOpOLus.
Kpyrosopotr yrinepona B npupoge. Okcunbl yriepoaa, ux (U3MUYECKHE M XHMHYECKHE CBOICTBA, JECUCTBUE Ha >KHUBBIC
OpPTaHU3MBI, TOJlyYeHHE W TPUMEHEHHE. DKOJIOTWYECKHE MPOOJIeMbl, CBs3aHHbIE ¢ okcuaoM yriepona (IV), rumoresa



r7100aJIbHOr0 MOTEIJICHUS KJIMMaTa, MapHUKOBBIA 3P ¢eKT. YrojabHas KUCIOTa U ¢€ COJIM, UX (PU3NYCCKUE U XMUMHYCCKUE
CBOWCTBa, IMOJIyYCHHE W NpUMeHEeHHe. KauecTBeHHas peakiusi Ha KapOOHAT-WOHBI. Mcmosibp3oBaHue KapOOHATOB B OBITY,
MEIMIIMHE, TIPOMBIIUICHHOCTH U CEIbCKOM XO3SHCTRBE.

[TepBoHauanbHbIC MOHATHS OO0 OPraHMYECKHUX BEIIECTBAX KaK O COCJAMHEHHSX yriepoja (MeTaH, 3TaH, 3THIICH,
alleTUJICH, ATAHOJI, TJIUICPUH, YKCYyCHas KucioTa). [IpupoiHbie HCTOYHUKH YTIIEBOIOPOIOB (YToJib, IPUPOIHBIN Ta3, He(Th),
OPOAYKTHI UX TepepaboTku (OCH3UH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMOIOrMYECKH BaKHBIX BEIIECTBAX:
XKHUpax, Oelkax, yriaeBoJaXx — U MX POJIM B XKU3HU YeloBeKa. MaTepualbHOE €IUHCTBO OPraHWMYECKUX W HEOPTraHUYECKHX
COCIMHEHU.

Kpemuuii, ero ¢usndeckue U XUMHUYECKUE CBOWCTBA, MOJIydeHHUE W NpuMeHeHne. CoeTuHEeHHs] KpEMHHUS B MPHUPOJIC.
Oome mpencraienuss o6 okcuae kpemuus (IV) u kpemuueBoit kuciiore. CHUIMKATBI, WX HCIIOJIb30BaHHE B OBITY, B
IPOMBIIUICHHOCTH. BakHEHIIne CTPOUTEIIbHBIC MaTepuaibl. KepaMUKa, CTEKIIO, IIEMEHT, OeTOH, ene300eToH. [Ipobiembl
0€30I1acCHOTO HMCITOIH30BaHUS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCEIHEBHOM JKU3HH.

XumuuecKkuii IKCnepuMeHm:

U3ydeHre 00pa3lloB HEOPraHWYCCKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, IPOBEJACHNUE KAYSCTBEHHBIX PEaKIMi Ha
XJIOPUJI-UOHBI W HaOJIOJCHHE MPU3HAKOB MX IPOTEKAHHWsA, OIBITHI, OTpakaroliue (pU3MYeCKHe W XUMHYCCKHE CBOMCTBA
raJIorTeHOB M WX COCIUHEHHWH (BO3MOXKHO HCITOJIb30BAHHE BHICOMATEPHAIOB), O3HAKOMJICHHE ¢ oOpas3laMu XJIOPHJIOB
(raJToreHHI0B), O3HAKOMJICHHE C OOpa3lamMu cepbl M €€ COCAMHEHUSAMHU (BO3MOXHO HCIIOJIh30BAaHUE BHJICOMATECPHAIIOB),
HaOJI0IeHIE TIpoIecca OOYTIIMBaHMS caxapa Mol JEHCTBUEM KOHIICHTPUPOBAHHOMN CEPHOI KHUCIIOTHI, H3yUYEeHUE XUMHUECKUX
CBOWCTB pa30aBJICHHON CEPHOM KUCIIOTHI, MPOBEICHIE KAaUeCTBEHHON PeaKIMy Ha Cylb(haT-uoH U HAOJI0ICHUE IPU3HAKA ¢
NPOTCKAHUs, O3HAKOMJICHUE ¢ (DM3MUSCKMMH CBOMCTBaAMH a30Ta, Gochopa M uxX coeauHeHUH (BO3MOMXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), 00pa3IiaMi a30THBIX M (HOCHOPHBIX YIAOOPECHHH, MOIyUYCHHE, COOMpaHHe, paclio3HaBAaHUE W M3yYCHUE
CBOWCTB aMMHaKa, NPOBEJCHWE KAYCCTBCHHBIX pEakIuid Ha HOH aMMOHHS M ¢Gocdar-nOH M U3yYCHHE IMPHU3HAKOB HX
NPOTEKAHUs, B3aMMOJCHCTBHEC KOHIICHTPUPOBAHHOW a30THOM KHCJIOTBI C MeEObl0  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), M3YYCHHE MOJCICH KPUCTAUIMYCCKUX peImETOK anMasa, rpadura, dyiepeHa, O3HAKOMIICHHE C
IPOIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEINECTB AKTUBHPOBAHHBIM YIJEM M YCTPOWCTBOM IPOTHBOra3a, IOJyYCHHUE,
coOupaHue, pacro3HaBaHUE W M3yYCHUE CBOWCTB YIJICKHCIIOTO ra3a, MPOBEJICHWE KAYeCTBCHHBIX PEAKIMi Ha KapOOHAT U



CUJIMKAT-UOHbl M W3YyYEHUE TMPU3HAKOB UX MPOTEKAHMS, O3HAKOMJICHHWE C TPOAYKIHMEH CHIMKATHOM MPOMBIIIJICHHOCTH,
pEIICHUE IKCIIEPUMEHTAIIBHBIX 3a]1a4 M0 TeMe « BaKHEenIIne HEMETaIbl U UX COCUHEHUS».

MeTaiibl 1 UX COeAMHEHUS

OO6mas xapaKTepUCTHKAa XUMHUECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHWH MX IMOJIOKEHUS B [leprnoanueckoit cucreme
xumudeckux snaemeHTtoB JI. M. MengeneeBa u crtpoeHusi aTtomMoB. (CTpoeHue MeTauioB. MerajuiMyeckass CBsI3b U
METAUIMYECKAST KPUCTAJUITMYECKAsd PEIIETKA. DNEKTPOXUMUYECKUN Pl HANPSAKECHUN MeTaUIoB. DU3NYECKUE U XUMHYECKUE
cBoiicTBa MeTaioB. O0muMe cnocoObl NOJydYeHHs] METAIIOB. [IoHATHE O KOPPO3UK METANIOB, OCHOBHBIE CIIOCOOBI 3aIUThI
uX oT Koppo3un. CriaBsl (CTallb, YyTyH, JIOPATIOMHHME, OPOH3a) M X IPHUMEHEHHUE B OBITY M IPOMBIIIJICHHOCTH.

[[lenounsie MeTaiUibl: NoJioxkeHue B Ileproandeckoit cucreme xumuueckux snemeHToB . M. MenaeneeBa, cTpoeHue
X aTOMOB, HaxO)kJIeHHEe B mpupojc. dusndueckre M XUMHYCCKHE CBOMCTBa (Ha mpuMepe HaTpus W Kajus). OKCHABI U
TUIPOKCUABI HATPUA U Kanusl. [[puMeHeHne MEeT0UHbIX METAIUIOB U UX COCIMHEHUM.

[[lenouyHO3€MENBHBIE METAIIIBI MATHUHM U KAJIBLWN: MOJIOXKEHNE B [leproandeckon cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa, CTpOCHUE UX aTOMOB, HaXO0XJICHUE B npupoae. Pu3nyeckne U XMMHUYECKUE CBOMCTBA MarHusl M KaJbLIUSL.
Bakueiiime coenuHeHus Kajabius (OKCHI, THAPOKCH I, COJn). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHHS.

AnroMuHUA: nosioxkeHue B Ilepuonnueckord cucreme xuMudeckux snemMeHtoB . M. MenpaeneeBa, CTpoe€HHUE aToOMa,
HaxoXJIeHHe B mpupoje. Ou3ndeckue U XMMHUUYECKUE CBOMCTBA amtOMUHUSI. AM(OTEpHbIE CBOMCTBAa OKCUIA U TUIPOKCH]IA
AJIIOMUHHUS.

Keneszo: monoxenue B lleproamueckor cucreme xumuueckux sneMeHToB Jl. M. MenpaeneeBa, crpoeHue aroma,
HaXOXKJIeHUE B Ipupoje. PU3NYeCKUe U XUMUYECKHE CBOMCTBA sene3a. OKCHabl, THAPOKCH bl U conu keiesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3IlaMu METAJIOB M CIUIaBOB, MX (PM3MYECKUMHU CBOMCTBAMHU, U3YYCHHE PE3YyIHTATOB KOPPO3UHU
MeTaI0B (BO3MOYKHO HCIIOJIH30BAaHUE BHICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICHCTBHMS OKCHAA KajbI[HMS W HATPHUS C
BOJI0H (BO3MOYKHO HCITOJIb30BaHKME BHICOMATEPHUAJIOB), HCCICIOBAHNE CBOWCTB JKECTKOM BOJIBI, MPOIECCa TOPEHUS JKelle3a B
Kucaopoje (BO3MOXKHO HCIOJb30BAaHUE BHCOMATEPHAIIOB), MPU3HAKOB MPOTCKAHUS KAYECTBEHHBIX PEAKI[MH Ha HOHBI
MarHus, Kajblus, amoMmuHus, uHka, xeneza (1) w sxenesa (IIl), megu (1), HaOmomeHue W omucaHuWe MPOIECCOB



OKpAITMBaHUs IJIAMCHH MOHAMHU HATPHs, Kalusd ¥ KajabIus (BO3MOXKHO HCIOJIb30BAaHUE BHUICOMATEPHAIIOB), MCCICIOBAHUE
aM(OTepHBIX CBOWCTB THAPOKCHIA ATIOMUHUA M THAPOKCHAA IMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 3a7ad IO TeMe
«BaxxHenre MeTaJTbl U UX COCTUHEHUSD.

XuMHuS U OKpPYKAOLIAA cpeaa

BemecTtBa u Marepuasibl B MOBCEAHEBHOW MKW3HU 4YeJIOBEKAa. be30macHOe HCMOJb30BaHHWE BEMIECTB U XUMHUYECKUX
peakiuii B ObITy. [lepBasi mOMOIIs TPU XUMMUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUYECKOe 3arps3HEeHUE OKpysKaroleld cpenbl (IpeaeiabHas JONmycTHMas KOHIEHTpalus Bemiects, nainee — I1JIK).
Ponp xuMuu B pelieHNH 3K0JI0TUYECKUX MPOOIEM.

Xumuueckuit IKCnepumenm:

u3ydeHre 00pas3IioB MaTePUAIIOB (CTEKIIO, CIUIABBI METAJIOB, OJUMEPHBIC MATCPHAIIBI).

Mescnpeomemmuoie ceazu

Peanuzanmsi MEXMpeaIMETHBIX CBA3EH MpPU M3YYCHUH XMMHH B 9 Kilacce OCYIIECTBISCTCS Yepe3 HMCIOJIb30BAHHUE KaK
oOIMX €CTeCTBEHHO-HAYYHBIX TIOHSTHM, TaK W TOHATUN, SBISIONMIMXCA CHUCTEMHBIMU IS OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHbIM (DakT, rUmores3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTE3, KiaccuuKams,
NEePUOJAUYHOCTh, HAONIOJCHUE, SKCIEPUMEHT, MOJICTUPOBAHUE, HM3MEPEHUE, MOJIeNb, SBJICHUE, MapPHUKOBBIN 3 dekT
TEXHOJIOTUsI, MAaTEPUAJIBI.

@dusuka: marepus, aTroM, 3JIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIWJ, HW30TONbl, PaAUOAKTUBHOCTBH, MOJICKYyJa
ANEKTPUYECKUH 3apsijl, TPOBOJHUKH, MOJIYIMPOBOJHUKH, TUAIEKTPUKHU, (POTOAIEMEHT, BEIIECTBO, TE€IO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBa, T'a3, pacTBOP, paCTBOPUMOCTh, KpUCTAIIIMYECKAs peléTka, CIijiaBbl, PU3NUYECKHUE BETUYUHBI, STUHUIIBI
MU3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COJIHIIE

buonorusa: ¢otocunte3, apixaHue, Ouocdepa, OSKOCHCTEMa, MHUHEPATbHBIE YAOOPEHHS, MHUKPOIJIEMEHTHI,
MAaKpOJJIEMEHTBI, IUTATEIIbHBIE BEILIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MuUHEpasibl, TOpHbIE MTOPOABI, MOJIE3HbIE HCKOIMAaeMble, TOIUIMBO, BOJHbBIE

pecypchl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBLIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHUS MPOTrPaMMBl OCHOBHOI'O OOIIEro oOpa3oBaHHUS JOCTHUTAIOTCS B XOJ¢ OOyYCHHUS
XMMHH B CIUHCTBE Y4YCOHOH M BOCIHTATCIIBHON JEATEIBbHOCTH B COOTBETCTBHH C TPAJUIUOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMH, MPUHATHIMU B OOIIECTBE MPaBUIIAMH U HOPMaMH TIOBEICHUS
U CIIOCOOCTBYIOT TMPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMATN3AIIUN 00yJaOITHUXCS.

JIMYHOCTHBIC PpE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIONIMXCS PYKOBOJCTBOBATHCS CHCTEMOM TMO3MTHBHBIX
IICHHOCTHBIX OPUCHTAIIMIA U PACITUPEHHUE OIBITA JICATSIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUA

IICHHOCTHOTO OTHOIIEHUS K OTCUECTBEHHOMY KYJIBTYPHOMY, MCTOPHYCCKOMY W HAYYHOMY HACICIHIO, TIOHUMaHUS
3HAYCHHUS XMMHYECKOH HAayKd B >KM3HH COBPEMEHHOTO OOIIecTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHON HMH(MOpManuend o
IEPEIOBBIX JOCTHIKCHHUSIX M OTKPBITHAX MHPOBOH M OTCUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MUpa U OOIIECTBA,;

2) TPa’kIaAHCKOT0 BOCTIMTAHMS

NPEJICTABJICHUS O COIMAIIHBIX HOPMaxX M MpaBWIaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUICKTHBE, KOMMYHHUKATHBHON
KOMIIETCHTHOCTH B OOIIECTBEHHO IOJIE3HOH, y4eOHOMCCIIeNOBATEIbCKOM, TBOPUYECKOW M JAPYTUX BHUIAX AESITEIHHOCTH,
TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOM JIEATEILHOCTH MPH BBIMOJHEHUN YY€OHBIX, TIO3HABATEIBHBIX 3a/1a4, BBITOJIHEHUN
XUMHUYCCKHUX 3KCIICPUMEHTOB, CO3JaHHHM YYEeOHBIX MPOCKTOB, CTPEMIICHHS K B3aMMOIIOHMMAHHIO M B3aUMOIIOMOIIU B
IpOIeCCe ITOW yueOHON NeATeIbHOCTH, TOTOBHOCTH OIICHWBATh CBOE MOBEJICHUE M MOCTYIIKA CBOMX TOBAPUIICH C IMO3UIIUN
HPaBCTBEHHBIX U TIPABOBBIX HOPM C YUETOM OCO3HAHHUS MTOCIICIICTBUI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUS

MHUPOBO33PEHYCCKHUE MPEACTABICHHUS O BEIIECTBE U XUMUYCCKOW PEaKI[MH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH WM COCTABIIAIOIIAE OCHOBY JUIS TIOHUMaHHUS CYNIHOCTH HAyYHOW KapTHHBI MHUpA, NPEICTABICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IMPUPOJIBI, B3AMMOCBS3SIX UEJIOBEKA ¢ MPUPOIHON CPEOH, O POJIM XUMHUHU B TIO3HAHUHU
ATUX 3aKOHOMEPHOCTEM;

MO03HABATENFHBIC MOTHBBI, HAPABICHHBIE HA TMOJTYYE€HHWE HOBBIX 3HAHWUW MO XWMUU, HEOOXOIUMBIE I OOBSICHCHHUS
HAOJII0TAEMBIX TPOIIECCOB U SIBICHWH, MO3HABaTEIbHOW, WHMOOPMAIIMOHHOW M YUTATEIBCKON KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEILHOM pabOThl € Y4YEOHBIMM TEKCTaMHM, CIPABOYHOM JIUTEPATypOH, AOCTYNHBIMH TEXHHUYECKUMU
cpencTBaMu HH(GOPMAIIMOHHBIX TEXHOJIOTHH;

WHTEPEC K 00YUCHUIO U TMO3HAHUIO, JTI0O03HATEIIPHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMO0OPa30BaHUIO, POCKTHON 1
UCCJIeIOBATEILCKON JESTENHPHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPaBICHHOCTH U YPOBHS O0yU€HHUS B JTaJIbHEHIIIEM,

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHMUE IIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3JI0POBbIN 00pa3 >KU3HHU,
OCO3HAaHWE TMOCICJACTBUH M HENPUATHE BPEIHBIX MNPHUBbIUCK (YIMOTPEOJICHUS aJIKOrOoJisl, HApPKOTHKOB, KyPCHHS),
HEOOXOIMMOCTH COOJIOICHUS TMPaBUJI 0€30MacHOCTH MpU OOpalleHWH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY M pealbHON
KU3HH;

5) Tpy/10BOIr0o BOCIIUTAHUS .

WHTEPEC K MPAKTHUYCCKOMY H3YUYCHHIO Tpodeccwii W TpyJa pa3IMdHOTO POja, YBOKEHHWE K TPYAy H Pe3yibTaTam
TPYIOBOM ACSATEIBHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUN IO XWMHH, OCO3HAHHBIA BBIOOD
WHIAVNBUYATEHON TPACKTOPHUH TPOJIOJDKEHUS O0pa30BaHUS C yYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX WHTEPECOB W TMOTPEOHOCTEH, yCHenrHoi NpodecCHOHaTbHON IeATENHPHOCTH W Pa3BUTHS HEOOXOIMMBIX
yYMEHUH, TOTOBHOCTb aJIalITUPOBATHCS B MTPO(PECCUOHATILHOM CpeIe;

6) IK0JIOrH4eCKOr0 BOCIIUTAHUA:

AKOJIOTMYECKH 11eJIECO00pa3HOe OTHOIIECHUE K MPUPOJIC KaK UCTOYHUKY KU3HU HAa 3emiie, OCHOBE €€ CyIIECTBOBAHMUS,
MOHUMAaHUE IEHHOCTH 3I0POBOT0 M O€30macHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY (DHU3HUECKOMY
U TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUS MPaBUIl 0€30M1aCHOT0 MOBEACHUS TP paboTe C BEIIECTBAMH,
a TaKXe B CUTYAIMIX, YTPOXKAIOMIMX 3I0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHMSI, TIOJydaeMble TTPU U3YUCHUN XUMUH, IS PEIICHUS 3a/1a4, CBI3aHHBIX C OKPY KAFOIICH
IPUPOTHON CPEIOM, SISl TIOBBIIIICHUST YPOBHSI 3KOJIOTHUECKON KYJIbTYpPbI, OCO3HAHHS TII00aTEHOTO XapaKTepa SKOJIOTUUECKHUX



npo0JieM U MyTel WX PelIeHHs] TOCPEICTBOM METOJ0B XUMHUH, SKOJIOTHYECKOTO MBIIICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM
B [I03HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAJILHON MTPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeaMETHBIX pe3yJlbTaTOB BBIACISIOT 3HAUMMBbIE ISl (POPMHPOBAHUS MHUPOBO33PEHMS OOILEHAYUYHBIE
NOHATHS (3aKOH, TEOPHsl, IPUHIIMI, TUTIOTe3a, (PaKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIe UCIONB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUY€OHBIX MpeaMeTax M TO3BOJISIOT Ha OCHOBE 3HAHUM M3 3TUX MNPEIMETOB (POPMUPOBAThH
NpeACTaBICHHE O MEIOCTHONH HAay4YHOW KapTHHE MHUpPA, W YHHUBEPCAIbHbIC Yy4YeOHbIe JeHCTBHs (IIO3HABATEIBHEIE,
KOMMYHHUKATHBHBIC, DPETYJISTHBHBIE), KOTOpble obOecrnednBaoT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIHHOMY
IUTAaHWPOBAHUIO U OCYLIECTBIICHUIO YU€OHOU NESATENBHOCTH.

Ilo3HaBaTeJbHBIC YHHBEPCAIbHbIC YUeOHbIE AeHCTBUSA

ba3oBblie jlornueckue 1eicTBus:

YMEHHsI MCHOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJICHHS NPU OCBOCHHWM 3HAHUW. PACKPBIBATH CMBICI XUMHUYECKUX
NOHATUN (BBIACISATh MX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JPYTUMH IOHSATHUSIMH), HCIOJIb30BATh
HNOHATUA ISl OOBSCHEHUS OTIENbHBIX (PAKTOB U SBJICHUH, BbIOMpaTb OCHOBAaHUS W KPUTEPUM IS KIAcCU(pUKALUU
XUMUYECKUX BEUIECTB M XUMHUYECKUX PEAKIUH, YCTaHABIMBATh PUUYUHHO-CIECIICTBEHHBIE CBSI3U MEXIYy OO0bEKTaMu
U3yUYeHUsI, CTPOUTD JIOTHYECKHIE pacCyXIeHHs (MHIyKTHBHBIC, ICIyKTHBHBIE, IT0 aHAIIOTHN), JIeJIaTh BHIBOJIBI U 3aKITFOUYCHUS;

YMEHHUE MPHUMEHSATh B MpOIecce MO3HAHUS MOHSTHS (MIPEIMETHBIE W METalpeIMETHBIC), CHMBOJIUYECKHAE (3HAKOBEIC)
MOJIEJIM, HUCHOJb3yeMble B XUMHUH, MPEOOpPa3OBHIBATh MIMPOKO MPUMEHSEMbIE B XHMHUU MOJENbHBIE TNPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMBOJI 3JIeMEHTa), XUMHUUecKast (JopMyJia U ypaBHEHHE XUMHUYECKON Peaklu — IPU PEUICHUH y4eOHO-
NIO3HABATEJIBHBIX 33/1a4, C YYETOM 3TUX MOJENBHBIX MPEACTABICHUN BBISIBISATDh U XapaKTEPU30BaTh CYLIECTBEHHBIE TPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKMX BEIIECTB M XMMHYECKUX PEAKUUH, BBIABIATH OOLIME 3aKOHOMEPHOCTH, MPUYHUHHO-
CJIEZICTBEHHBIE CBSI3U U IIPOTUBOPEUNs B U3YYAEMBIX IIPOLIECCAX U SIBJICHUSX.

Ba3oBble ucciienoBarejbcKye 1eMCTBUA.

YMEHHUE UCIOJIb30BaTh IIOCTABJICHHBIE BOIIPOCH! B KAUYECTBE MHCTPYMEHTA IO3HAHUSA, a TAKXKE B Ka4E€CTBE OCHOBBI IS
(opMHpOBaHUS TUNIOTE3BI 110 TPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CYKICHUN;



NpuoOpeTeHUE OIbITa MO TUIAHMPOBAHUIO, OPTaHM3AlMKd W MPOBEACHUI0 YYCHHYECKHX DKCICPUMCHTOB, YMEHUEC
HaOJIFO/IaTh 32 XOJIOM IPOIIECCa, CAMOCTOSTEIBHO MPOTHO3UPOBATE €ro pe3ysbTaT, (opMyInpoBaTh 00OOIIECHUS W BBIBOJIBI
0 pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICAOBAHUS, COCTABIATh OTUET O MPOJICIIAHHON padoTe.

Pabora c nndopmanueii:

yMeHHUE BBIOMpaATh, aHAIM3UPOBATH U MHTEPIPETUPOBATH MHPOPMALMIO PAa3IMYHBIX BUIOB U (OPM TpEACTaBICHUS,
MOJIy4YaeMyt0 M3 Pa3HbIX UCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa XUMHUYECKOTO COJEPIKaHMUs, CIIPABOYHBIC ITOCOOMS,
pecypcbl UHTepHETA), KPUTUYECKH OIIEHUBATH MMPOTUBOPEUNBYIO M HEAOCTOBEPHYIO HHPOPMAIIHUIO;

yYMEHHUE MIPUMEHSTh PA3JIMYHBIE METOIBI U 3alPOCHI TIPU MOUCKE M 0TOOpEe MHPOPMALIMU U COOTBETCTBYIONINX JaHHBIX,
HEOOXOIMMBIX ISl BHITIOJHEHUSI YYeOHBIX U MO3HABATEIBHBIX 33/1a4 ONPENEIEHHOr0 THIIA, IPHOOPETEHNE OMbITa B 00JIaCTH
UCIIOJIb30BaHUsl MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBJIQJCHUE KYyJIbTYpOW aKTUBHOTO HCIOJIb30BAHUSA
pa3INYHBIX TMOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIBHYIO (opMy mpencTaBieHuss WHPOPMALUU |
WLTIOCTPUPOBATh peEIlaeMble 3aJaud HECIOKHBIMU CXEMaMH, [IuarpaMMmamMu, JApyrumu QopmamMu Tpadukd U UX
KOMOWHAIASIMU,

yYMEHHE HCIOJBb30BaTh M aHAIM3UPOBATH B Mpollecce YYeOHOW M MCCIEI0BATENbCKOW AEATENbHOCTH MH(DOPMAIUIO O
BJIMSIHUY TIPOMBIIIJICHHOCTH, CEITLCKOTO X03S1CTBA M TPAHCIIOPTA HA COCTOSHUE OKPYKAFOIIEH MPUPOTHOM CPEIBI.

KoMMyHUKaTHBHbIE YHUBEPCAJIbHBIE yUeOHbIe TeiiCTBHS:

YMEHUS 3371aBaTh BOMPOCH (B Xoje auanora u (Miu) TUCKYCCHH) IO CYIIECTBY OOCYXKTaeMOW TEMbI, (OPMYITHPOBATH
CBOU IPEJIOKEHUS] OTHOCUTEIHFHO BBIITOJIHEHUS MPEII0KESHHOM 3a/1a4H;

YMEHUS TPEACTABISATh MOJYYCHHbIE Pe3yJIbTaThl MMO3HABATEIHHON NEATENILHOCTH B YCTHBIX M NHUCHBMEHHBIX TEKCTaX;
JeNaTh TMPE3CHTALUIO PE3YyJIbTATOB BBIMOJHEHHS XUMHUYECKOTO SKCIEpUMEHTa (Ja00opaTOpPHOTO OIbITa, JIAO0OPATOPHOM
paboTHI TTO HCCIICIOBAHUIO CBOMCTB BEIECTB, Y4EOHOTO IIPOEKTA);

YMEHUSI Yy4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH ITO3HABATEIbHOH W HCCIIEI0BATEIBCKON
IESTEeIbHOCTH TMPH PEHICHWH BO3HUKAIOMIMX NpoOJeM Ha OCHOBE ydéTa OOIIMX HMHTEPECOB M COTJIACOBAHUS IO3UIIHIA
(oOcyxneHus, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS COBMECTHBIX JCHCTBHM, ONPE/ICIICHUEe KPUTEPUERB T10
OLICHKE KAa4eCTBa BBITOJHECHHOMN pabOTHI U IpyTHE).

PeryisiTUBHBIE YHHBepPCAJIbHbIE YUeOHbIEe 1€l CTBHS:



YMEHHUE CaMOCTOSITENIbHO OMNPEAENITh LEIN JEATEIbHOCTH, TUIAHMPOBATh, OCYIIECTBIIATH, KOHTPOJIUPOBATH U MPHU
HEOOXOIMMOCTH KOPPEKTHPOBATH CBOKO JIEATEILHOCTh, BBIOMpaTh Hanboiiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUS YYEOHBIX U
NO3HABATEJBHBIX 33Ja4, CaMOCTOSTEIBHO COCTAaBJISATh WM KOPPEKTHPOBATh IPEUIOKEHHBIM aJIrOPUTM JEHCTBHNA IpU
BBIMOJIHEHUHU 33JJaHUI ¢ y4E€TOM IOJyYEHHsI HOBBIX 3HAHUI 00 M3yyaeMbIX O0OBbEKTaX — BEILIECTBAX M PEaKIMsIX, OLEHUBAThH
COOTBETCTBHE IIOJyYEHHOIO pe3yJbTaTa 3asBJICHHOM 1€, YMEHHE HCIOJb30BaTh U AaHAJIU3UPOBATh KOHTEKCTHI,
npeajaraemMbie B YCIOBUM 3aJaHUM.
HPEAMETHBIE PE3YJIBTATBI
B cocraBe mnpeaMeTHBIX pe3yNbTaTOB [0 OCBOCHHUIO 00S3aTENBHOTO COAEPIKAHMS, YCTAHOBJICHHOTO JAHHOU
(penepanbHOll pabouell MPOrpaMMOl, BBIIEISIIOT. OCBOEHHBIE OOYYarOIIMMMCS HAay4YHbIE 3HAaHUS, YMEHHMS M CIOCOOBI
AecTBUM, criennduyeckue Uil IpeaMETHON 00JacTH «XUMHUS», BUIBI EATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIpPETAlny, TPeoOpa30BaHUIO U PUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYaLUAX.
K xoniy oOydenus B 8 Kiacce nmpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JTOJKHBI OTpaxkaTh COPMUPOBAHHOCTD Y
o0y4Jaronmxcs yMEHUH:
e PACKpBIBAaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUI. aTOM, MOJIEKYJa, XUMHUUYECKUNA 3JIEMEHT, IPOCTOE BEILECTBO,
CJIO)KHOE BEIIECTBO, CMECh (OTHOPOHASI K HEOJHOPO IHAS), BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsI U MOJICKYJISIpHAs
Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca, MAaccOBasl JIOJISI XUMUYECKOTO 3JIEMEHTA B COEAMHEHHH,
MOJIIPHBIN O0BEM, OKCHUJ, KUCIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHHS, XUMAYECKAsI
peakuusi, KiacCUPUKAIMA peakUUid: peakluu COCTUHEHMs], peaklUUu PA3JIoKEHUs, PEaKIUU 3aMEIICHUs, PEeaKIUH
o0MeHa, 3K30- U dHJOTEPMHUUECKHE pEaklu, TEIIOBOU 3(PpPeKT peakuuu, 11Ipo aToMa, FIEKTPOHHBINA CIOH aToMa,
aTOMHasi OpOUTalb, paInyC aTOMa, XUMHUYECKAas CBS3b, MOJIAPHAS U HEMOJspHas KOBAJIEHTHAs CBSI3b, MOHHAS CBS3b,
WOH, KaTHOH, aHUOH, PaCTBOP, MaccoBas JIOJIS BeliecTBa (MPOLEHTHAS KOHIICHTPAIIUsI) B PaCTBOPE;

e WIIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U IIPUMEHATH 3TU IOHATHS IIPU ONMCAHUU BEILECTB
Y UX NPEeBpaICHNH;

e HCIOJIH30BATh XUMUYECKYIO CUMBOJIMKY JJI COCTaBJICHUS (hOPMYJT BEIIECCTB U YPABHEHUM XUMUYECKUX PEAKITUH;



OMpEeNeNsITh BAJICHTHOCTh ATOMOB 3JEMEHTOB B OWHApPHBIX COEIMHEHHUSAX, CTENEHb OKHCIEHUS 3JIEMEHTOB B
OMHAPHBIX COEIWHEHUAX, MPUHAMJICKHOCTh BELIECTB K ONpPENEIEHHOMY KJacCy COE€OUHEHUH Mo (opmyiiaM, BUA
XHUMHAYECKOH CBsI3U (KOBaJCHTHAS ¥ MOHHASI) B HEOPTAHWYECKUX COSAMHEHUSX;

packpsiBaTh cMmbIca [lepuomnueckoro 3akona [[. 1. MenmeneeBa: 1eMOHCTPUPOBATh MOHUMAHUE TEPUOIAYECKON
3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT UX MOJIOKEHUA B [leproanyeckoil cucteMe, 3aKOHOB COXPaHECHUS
MAaCCHhI BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUYE€HUS, 3aKOHa ABOraipo;

OTHUCHIBATh M XapaKTepu3oBaTh TabauuHyro ¢opmy [leprogudeckoli CUCTEMbl XUMHUUECKUX 3JIEMEHTOB. pa3iinyaTh
NOHATHS «TjaBHas moarpymmna (A-rpymma)» u «nobounas noarpynmna (b-rpymma)», Maabsie U OOJIBIINE MEPHO/IBI,
COOTHOCHUTH 0003HaUEHUs, KOTOpble uMetoTcs B Tabmuie «lleprognueckas cucreMa XuMudeckux dnmeMmentoB [[. .
MenpeneeBay ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHS aTOMOB XHMHYECKUX JJEMEHTOB (COCTaB M 3apsi sapa,
00I11Iee YUCIIO SJICKTPOHOB M PACIPEICICHNE X 10 3JCKTPOHHBIM CIOSIM);

KJIaCCH(PHUIIMPOBATH XUMHUYCCKUE IIEMEHTBI, HCOPTaHMUSCKHUE BEIIECTBA, XUMUUICCKUE PEAKIIMH (ITO YHUCITY U COCTABY
YUYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, IO TEIIOBOMY 3D deKTy);

XapaKTCPU30BaTh (OHI/ICBIBaTB) O6H_II/I€ XMMHUYECKHUE CBOMCTBA BCUICCTB PA3JIMYHBIX KJIACCOB, IIOATBCPIKAAA OIIMCAHHC
IMpUMEpPaMu MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOININX XUMHUUYCCKUX peaKHHﬁ;

IIPOTHO3UPOBATh CBOWMCTBA BEILECTB B 3aBUCUMOCTH OT HX Ka4E€CTBEHHOI'O COCTaBa, BO3MOYKHOCTHU IIPOTEKaHUs
XUMHYECKUX MPEBPALICHUI B PA3JIMYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTCIIBHYIO MOJICKYJISIPHYIO U MOJISPHYIO MacChl BEIIECTB, MaCCOBYIO JIOJIFO XUMHUYECKOTO AJIEMEHTA
1o (hopMyJie COSAUHEHUS, MAaCCOBYIO JOJIIO BEIICCTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XMMHUYCCKOM
peaxiuuy;

IMPUMCHATHL OCHOBHBIC OIICpallU MBICIIUTEIbHOM ACATCIbHOCTH — daHAJIN3 MW CHHTC3, CPABHCHHUC, O606HIGHI/IG,
CHUCTCMAaTHU3alHIO, KJIaCCI/I(i)I/IKaHI/II-O, BBIAABJICHUC ITPUYUHHO-CICACTBCHHBIX CBSI3CH — IS N3YUCHUA CBOMCTB BCHICCTB



U XHUMHYCCKUX PEaKIMi, €CTCCTBCHHO-HAYYHBbIC METOJIbI IMO3HAHUS — HAOJIOJCHHE, M3MEPEHHE, MOJICIMPOBAHHE,
SKCIIEPUMEHT (peabHBIA U MBICIICHHBIN);

CIICIOBATh TPaBHJIAM IOJb30BAHUS XMMUYECKOW MOCYI0M M JTabOpaTOPHBIM 00OPYIOBAaHHEM, a TAKXKE IMPaBUIAM
oOpallleHHs ¢ BEIIECTBAMHM B COOTBETCTBHH C MHCTPYKIUSMH IO BBIMOJIHEHHIO 1a00pATOPHBIX XUMHUYECKUX OIBITOB
10 TMOJYYCHUIO M COOMPAHUIO ra3000pa3HbIX BellecTB (BOAOPOAa W KHCIOPOMAA), MPUTOTOBICHHIO PACTBOPOB C
OTpeIeIEHHON MacCOBOM J10JICH PacTBOPEHHOTO BEIIECTBA, MJIAHMPOBATH M MPOBOIUTH XUMHUYECKUE IKCIIEPUMEHTHI
10 PAacIO3HABAHHIO PACTBOPOB IIEJI0YCH U KUCIIOT C MOMOIIBIO HHAMKATOPOB (JTakMyc, (heHOoIPTaTICHH, METHIOPAHIK
U IpyTue).

K koHiry oOydeHus B 9 kjacce nmpeaMeTHBIC pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y
o0y4Jaronmxcs yMEHUH:

PACKpBIBATh CMBICI OCHOBHBIX XUMUUYECKUX MOHATUI: XMMUYECKUM PJIEMEHT, aTOM, MOJIEKYJIAa, MOH, KAaTUOH, aHUOH,
MPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPUIIATEIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas
peakius, XUMHUYECKasl CBSI3b, TEIUIOBOM J(P(DEKT peakiuu, MOJib, MOJSPHBI 00BEM, pPacTBOp, DJIEKTPOJIUTHI,
HESJICKTPOJIMTHI, DJICKTPOJIUTHYECKAs] JAUCCOLMAIMS, PpEAKIMH HOHHOrO oOOMEHa, KaTajlu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaThMMble M HEOOpaTHMbIC PEaKIuH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, OKHUCIUTENb,
BOCCTAHOBHUTEIIb, OKHMCICHHE W BOCCTAHOBIICHHE, aJUIOTPOINHs, aM(pOTepHOCTh, XUMHUYECKass CBs3b (KOBaJCHTHad,
WOHHAs, MeTaJTi4yecKas), KpHUCTa/NIMYecKas pemeéTka, KOpPpO3Ws METaUIOB, CIUIABbI, CKOPOCTh XHMHYECKOU
peakuuu, npeaenabHo qonycrumas konueHtpauusa 111K BemecTsa;

WJUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX MTOHATHN U IPUMEHSATD OTU IOHATHUSA IIPU ONMCAHUU BEIICCTB
Y UX [PEBpaICHUH;

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJISl COCTABJICHHs (POPMYJT BEIIECTB M YPAaBHEHUN XUMUYECKUX PEaAKIIHil;

ONPENEIIATh BAJEHTHOCTh U CTENEHb OKHMCICHUS XUMUYECKHX JJIEMEHTOB B COCIMHEHMSIX PA3IUYHOIO COCTaBa,
NPUHAUICKHOCTh BEIIECTB K OMPEACIEHHOMY KIAcCy COeIMHEHHWH 1o QopmyrnaMm, BHI XHUMHYECKOH CBS3U



(koBayieHTHasI, HOHHAsI, METAJNTNYECKAasi) B HCOPraHMYECKUX COCJAMHEHUSX, 3apsj MOHA MO0 XUMHUYECKOH (opmyie,
XapakTep Cpensl B BOJAHBIX PACTBOPAX HEOPTaHWMYECKUX COCIMHEHUM, TUI KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA,

packpsiBaTh cmbIch [leprnoanueckoro 3akona /. 1. MenaeneeBa u 1EMOHCTPUPOBATh €r0 MOHUMAHUE: OIUCHIBATH U
XapakTepu3oBaTh TabMuuHyo ¢opmy llepronuueckoil CUCTEMbl XHMHUYECKHUX HJIEMEHTOB. pa3iudaTh MOHSATHUS
«rnaBHas oarpynmna (A-rpymma)» u «mobouHas nmoarpynmna (b-rpymma)y, Maibie U 0OJbIITHE IEPHOABI, COOTHOCHTD
0003HaYCHUS, KOTOPHIE UMEIOTCS B NMEPUOANYCCKON TaOJIMIIEC, C YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOSHHSI aTOMOB
XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sAapa, OOIIee YMCIO DIICKTPOHOB M PACIpPEICICHHE UX IO 3JICKTPOHHBIM
CJI0SIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUN CBOMCTB AJICMEHTOB M UX COSJAMHCHUH B MpeeiaX MallbIX
MIEPUOJIOB U TJIABHBIX NOATPYIIN C YYETOM CTPOEHHUS UX aTOMOB;

KJIaCCH(PHUIMPOBATh XUMHUUYCCKUE DIIEMEHThI, HEOPraHMYECKHE BEIIECTBA, XUMUYCCKUE PEeaKIMH (10 YHUCIY U COCTaBY
YYaCTBYIOIIMX B PEakldU BEHICCTB, MO TEILIOBOMY 3(M(EKTy, M0 M3MEHCHHMIO CTCIICHEH OKHCICHHS XHMHYCCKUX
3JIEMCHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE M CHeNU(UUIECKUE XUMHYCCKHE CBOWCTBA MPOCTHIX U CIIOXHBIX BEIIECTB,
NOATBEPKAAsl ONUCAHWE NPUMEPAMU MOJEKYJSIPHBIX M HOHHBIX YPAaBHEHUM COOTBETCTBYIOUIMX XHUMHUYECKHX
peaKkuui;

COCTaBJIATh YPAaBHCHUA 3JI€KTpOJIHTI/I‘{CCKOﬁ Aucconuanmn KHUCIIOT, I[IGJ'IO“IGﬁ )41 coneﬁ, ITIOJIHBIC H COKpaHIéHHBIe
YpaBHCHUA peaKHI/Iﬁ HOHHOTI'O O6MeHa, YPaBHCHHUA peaKHHﬁ, MOATBCPKAAIOMINX CYHICCTBOBAHNC TCHETUYECKOM
CBS3HU MCXKY BCIICCTBAMH PA3JIMYHBIX KIIaCCOB,

pPacKpbIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IOCPEACTBOM COCTABJICHUSI 3JIEKTPOHHOIO
OanaHca ATUX PEAKIINIA;

IIPOrHO3UpPOBaATh CBOMCTBA BCIICCTB B 3aBHCUMOCTH OT HX CTPOCHHUSA, BO3MOXHOCTH IIPOTCKAHHUA XHMMHUYCCKUX
HpeBpaHIeHI/Iﬁ B PA3JIMYHBIX YCJIOBUIX,



BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEILIECTB, MACCOBYIO JIOJII0 XUMUYECKOTO AJIEMEHTa
1o (opmyJsie COEUHEHUS, MACCOBYIO JOJI0 BEUIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM
peakuuy;

coOMroAaTh MpaBWiIa IOJIB30BAHUA XUMHUYECKOM IOCYAOM M J1abopaTOpHBIM OOOpYAOBAaHMEM, a TAKXKE IpaBUIIa
oOpalieHus ¢ BeUECTBAMUA B COOTBETCTBUM C MHCTPYKLUHUSIMHU IO BBINOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB
0 TIOJYYCHHIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa M yIIIEKHCIOrO Ta3a);

MPOBOJIUThE PEAKLMH, IMOATBEP)KIAIOIINE KauyeCTBEHHBIM COCTaB pPa3JIMYHBIX BEIIECTB. PACIO3HABATH OIBITHHIM
nyTéM XJIOpUA-, OpOoMUI-, UOIUI-, KapOoHat-, pocdar-, cunukar-, cyiabdar-, THIAPOKCUI-UOHBI, KATUOHBI AMMOHUS
Y MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB;

NPUMEHSITh OCHOBHBIC OICPAIlMM MBICIUTEIBHON NEATCILHOCTH — aHAIW3 W CHHTE3, CpPaBHEHHE, 0000IICHHE,
CHUCTEMAaTH3AIIMIO, BBISIBICHUE MPUYMHHO-CICACTBEHHBIX CBSI3eH — JUIS M3yYCHHUS CBOMCTB BEIISCTB M XUMHYCCKHX
peaKIuii, eCTeCTBEHHO-HAYYHbIC METOJbl IO3HAHMS — HAOJIOJICHUE, M3MEPCHHE, MOJICITHPOBAHKE, SKCIICPUMCHT
(peasTbHBIN U MBICIICHHBIH).



HeHeBbIe INPHOPUTETHI BOCIIUTAHUSA IIKOJIBHUKOB HAa YPOBECHb OCHOBHOI'O Oﬁmero 06p33OBaHI/Iﬂ
B BocnuTanum nerei moapoCTKOBOTO BO3pacTa MPUOPUTETOM SIBIISICTCS CO3JaHHE OJIATOTPUSTHBIX YCIOBUM JJIS Pa3BUTHUS
COIMAJIBHO 3HAYMMBIX OTHOIIICHUN MTKOJIHHUKOB, U, TIPEKIE BCETO, IIEHHOCTHBIX OTHOIICHUH:
1. K ceMbe Kak TJIaBHOW OTIOpE B KU3HM YEIOBEKA U UICTOYHUKY €r0 CYACThS;
2. K Tpymy Kak OCHOBHOMY CITOCOOY JOCTHIKCHHS >KH3HEHHOTO OJIArOMOydYrs 4YeJIOBEKa, 3ajJ0ry €ro YCIEeNTHOTO
po(eCCHOHATBEHOTO CaMOOTIPECIICHHSI M OIIYIICHNS YBEPEHHOCTH B 3aBTPAIITHEM JIHE;
3. K cBoemy oTedecTBy, CBOCH Majioi U 0oJbmioi PoauHe kak MecTy, B KOTOPOM YEJIOBEK BBIPOC M TTO3HAJ MEPBBIC PAJOCTH
W HEYJIauH, KOTOpas 3aBelllaHa eMy IpeJaKaMu U KOTOPYIO HY>KHO oOeperaTh,
4. K npupojie Kak UICTOYHUKY JKU3HHU Ha 3eMJIe, OCHOBE CaMOro €¢ CyIIeCTBOBaHUS, HYK/IAIOIICHCS B 3aIIUTE U MMOCTOSHHOM
BHMMaHUU CO CTOPOHBI YEJIOBEKA;
5. K Mupy kak riaBHOMY IPHHIIUITY YEIOBEYCCKOTO OOIIEKHUTHS, YCIOBUIO KPEIKON IPYKObI, HATAXKWBAHUS OTHOIIECHUM C
KOJUIeTaMu 110 paboTe B OyAyIIeM B co3AaHus 01aronpusITHOrO MUKPOKJIMMATa B CBOCH COOCTBEHHOM CEMbE,
6. K 3HaHMSM Kak MHTEIUIEKTYaJIbHOMY pecypcy, odecreunBaronemMy Oyayiiee YeIoBeKa, Kak pe3yJbTaTy KPOTOTIAUBOTO, HO
yBJIEKATEIHLHOTO YU4eOHOTO TPYa;
7. K KymbType Kak TyXOBHOMY OOTaTCTBY OOIIECTBA M BAYKHOMY YCJIOBHIO OIIYIICHHS YEJIOBEKOM IOJHOTHI MPOKHBAECMOM
KU3HH, KOTOPOE JAl0T €My YTE€HHE, My3bIKa, HCKYCCTBO, T€aTp, TBOPUYECKOE CAMOBBIPAKCHHUC;
8. K 3mopoBbI0 Kak 3aj10Ty J0JITON U aKTUBHOM JKU3HH YEJIOBEKA, €r0 XOPOIIETr0 HACTPOCHUS M OMTUMHUCTUYHOTO B3TJIsAAa Ha
MHUD;
9. K okpykaronum JIIoAsIM Kak 0e3yCIIOBHON M aOCOIIOTHOHM IICHHOCTH, KaK PaBHOMPABHBIM COIMAJIBHBIM IapTHEpaM, C
KOTOPBIMH HEOOXOJHMMO BBICTpPaMBaTh JOOpOKEIATEIbHBIC W B3aUMOIIOJICPKUBAIONIUE OTHOIICHUS, JAIOINIUC YCIIOBEKY
PagoCTh OOIIECHHS M ITO3BOJISIONINE N30eraTh YyBCTBA OJIMHOYECTBA,
10. K camumMm cebe kak X035i€BaM CBOEH CyIb0bI, CAaMOOIIPEACIISIOMMNMCS U CaMOPEATU3YIOIUMCS JIMYHOCTSM, OTBEUYAOIINIM
3a CBOE€ COOCTBEHHOE OyayIee.



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KUIIACC

Ne

HauMeHoBaHHe pa3iesioB

KoandyecTBO 4acoB

KonTpoJabnbie

IIpakTH4eckue

DjekTpoHHbIe (MppPOBbIE)

n/m TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTsbI
Pa3nes 1. IleppoHavyanbHble XUMHUYECKHE NOHATHS
XuMusi — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bu6mmoreka [IOK
MIPAKTUYECKOU IEATENBHOCTH https://m.edso0.ru/7f41837¢c
YyeJioBeKa
12 BemiecTBa 1 XuMuueckue 15 1 bu6mmoreka [{OK
peaknuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3jnen 2. BaxkHeiilne npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 1 bubnuoreka [IOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Boaopoa. [lonsitue o kucnorax 8 1 bu6mmoreka [IOK
U COJIAX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6mmorexa [IOK
OCHOBaHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCcChI ) 1 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCIMHEHUI https://m.edso00.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. Ilepuoanueckuii 3axon u Ilepuoguyeckas cucrema xumudeckux 3jaeMeHToB J[. 1. MennesneeBa. CTpoeHHe aTOMOB.
Xumuyeckas ¢Bsi3b. OKHCIHUTEIbHO-BOCCTAHOBUTE/IbHbIEC PeaKIIUU
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[lepronnueckuii 3aKOH 1

31 [lepuonnueckast cucrema 7 bubmmorexa [IOK
XUMHUYECKUX djiemeHnToB 1. U. https://m.edso00.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4deckas CBs3b.

3.2 OKUCIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837¢
BOCCTAHOBHUTEIIBHBIC PEaKIIUN
bu6nmnoreka [JOK
Hroro no pasneny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

Kosn4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu¢poBbIe
Ne n/m P Kontpoabusie | I[IpakTuueckue (npp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. BemecTBO M1 XMuMHYeCKHe PeaKIuu
11 [loBTOpeHnue u yrinyOneHue 3HaHUH 5 1 bubnuorexa [IOK
' OCHOBHBIX Pa3JIelIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAs AUCCOLIMALIUS. 3 1 1 bubmuorexa [JOK
' XUMHUYECKUE PeaKIluu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemera/iibl M UX COeIMHEHUS
21 OO6m1as XxapakTepucTUKa XUMHYECKUX 4 1 bubnmoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [JOK
' PYHHRL &P https://m eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepuCcTHKa XUMUYECKUX
2.3 anemeHToB VA-rpynisl. A30T, pochop u ux 7 1 bubmmorexa [TOK
' PYTHEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUISCKUX
24 anemeHToB |VA-rpynnsl. Yriaepoa u 8 1 2 brbmmorexa [TOK
' . py ' post https://m.edso0.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
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Hroro no pazneny
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Pasznea 3. Merauiibl M MX COeANHEHNHA

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxkneiiine MeTajuIbl U UX COSTUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BeirecTBa 1 MaTepHalibl B )KU3HH YEJIOBEKA 3 bubmmorexa [TOK
' = p https://m.edso0.ru/7f41a636
Hroro o pasneiny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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MMPOBEPSAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOH

OBPA3OBATEJIbHOI ITPOT'PAMMBbBI

8 KJIACC
Kon . .
IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHNUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPAMMbI OCHOBHOTI'0 00111€T0
NMPOBEPSAEMOro oBpazoBams
pe3yJabTara
1 ITo Teme: «IlepBoHauambHbIE XUMHYECKUE TTOHITHS
pPacKpbIBaTh CMBIC OCHOBHBIX XMMHYECKUX TMOHSITHH. aTOM, MOJIEKYJIa, XMMHUYECKUN SJIEMEHT, MPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, CMeCh (OJHOPOJIHAS W HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAsi ¥ MOJICKYJISIpHAs
11 Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl JOJS XMMHYECKOTO 3JIEMEHTa B COEIWHEHUH,
' MOJIApHBIA 00BEM, XMMHUYECKas peakius, Kiaccu(uKalus peakluid: peakiuu COSAMHEHMS, PEaKIUU Pa3lIoKeHUs,
peakuy 3aMelIeHHs, peakuhu OOMEHA, JK30- W DHIOTECPMHUYECKUE PEAKINH, TEIIoBOH 3((EeKT peakiuu, pacTBop,
MaccoBast J0Jis BelecTBa (MPOIEHTHAS KOHIIEHTPAIIKs) B PaCTBOPE
1 WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMUMHUYECKUX MOHSATUM W IPUMEHSThH 3T MOHATHUS MPHU ONMKUCAHUHU BEUIECTB U
' UX IPEBPALLECHAN
1.3 WCIOJIb30BaTh XUMHUYECKYIO0 CUMBOIIUKY JJIsi COCTABICHUS (POPMYJT BEIICCTB U YPABHEHUN XUMHUYECKUX PEaKIIUi
14 pPacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHS MAaCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHS,
' 3aKkoHa ABoraapo
15 OTIPEJICIIATH BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX




KHaCCI/Iq)I/IIII/IPOBaTI) XUMHWYECCKUEC PCAKIUU (HO YUCITYy W COCTaBy Y4YaCTBYIOIIUX B PCaKLUH BCIICCTB, IO TCILIOBOMY

1.6
addexry)
1.7 BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELLIECTB
1.8 BBIYHUCIISATH MACCOBYIO JI0JII0 XMMHUYECKOI'0 3JIEMEHTA 110 (OpPMYJie COEJUHEHUS,
1.9 BBIYHCIIATH MAaCCOBYIO JOJIIO BELIECTBA B PaCTBOPE
110 IIPUMEHATh €CTECTBEHHOHAYUYHbIE METO/bl IMO3HAHMUSA — HAOIIOAEHUE, H3MEpPEHUE, MOJEIMPOBAHUE, SKCIEPUMEHT
' (peanbHBIN ¥ MBICTICHHBIN)
2 ITo Teme: «Baxnenmue npeacTaBUTENId HEOPraHUYECKUX BEILECTB)
2.1 PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MTOHATHI OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb
2.2 OTIpeIeNIATh PUHA/IEKHOCTh BEILIECTB K OMpeAeIEHHOMY KJ1acCy COeIUHEHUH 1o popmynaM
2.3 KJIaCCU(PUITMPOBATh HEOPTAHMYECKUE BEIIECTBA
24 XapakTepHu30BaTh (OMUCHIBATH) OOIIME XMMHYECKUE CBOWCTBA BEIIECTB PAa3lIMYHBIX KJIACCOB, MOATBEPIKIAs ONMUCAHHE
' IIPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIUX XUMHUUECKUX PEAKIIUM
25 IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX KAauyeCTBEHHOIO COCTaBa, BO3MOXHOCTH IIPOTEKaHUS
' XMMHMYECKHX TPEBPAILCHNAN B PA3JIMYHBIX YCIOBHAX
clleIoBaTh MpaBUaM IOJb30BAaHUS XMUMHUYECKON MOCyAoW M JabOopaTOpHbIM OOOpYyJOBaHUEM, a TaKXkKe MpaBUiam
oOpalleHus ¢ BeIIECTBAMU B COOTBETCTBUU C MHCTPYKIMAMU IO BBIOJHEHUIO TAOOPATOPHBIX XUMHUECKUX OMBITOB 110
26 MOJYYECHHIO M COOMpaHUIO Ta3000pa3HbIX BemiecTB (BOAOpOJa M KHUCIOPOAA), MPHUTOTOBICHUIO PACTBOPOB C
' ONpeeIEHHON MacCOBOM JOJIEH paCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IIPOBOJUTE XUMHUUYECKUE HKCIIEPUMEHTHI 110
pacro3HaBaHHUIO PACTBOPOB INEJIIOYECH M KUCIOT C MOMOIIBI0 WHAUKATOPOB (lakMyc, (eHONPTaICHH, METUIOPAHK U
IpyTHeE)
2.7 IIPOBOAUTH PACUEThI 110 YPAaBHEHUIO XUMUUYECKOM peakunuu




[To teme: «Ilepuonnueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux snemeHToB . . Menneneera. Ctpoenue

3 aTOMOB. XUMHUY€ECKasi CBsI3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMI)
PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHATHUH: SIPO aToMa, IEKTPOHHBIM CIIOM aToMa, aTOMHas opOuTaib,
3.1 paadyc atoMa, XUMHUYECKas CBSI3b, MOJIAPHAS W HEMOJSpPHAs KOBAJICHTHAs CBS3b, AJIEKTPOOTPHUIATEILHOCTh, HOHHAS
CBS3b, MOH, KaTHOH, aHUOH, CTEIICHh OKUCIICHHS
3.2 KJIACCU(PHUITMPOBATh XUMUUYECKHE DJIEMEHTHI
33 OTHCHIBaTh M XapaKTEpH30BaTh TabIuuHyio ¢dopmy Ileprmomnyueckold CUCTEMBbI XUMHUYECKHX JJIEMEHTOB. pasiindyaTh
' MOHATHUS «riaBHas nmoarpymnmna (Arpymmna)y u «mnobouHas noarpymnmna (brpymmna)y», «maibiey» U «00JbIINE» TEPUOIBI
3.4 packpbiBaTh cwmbica Ilepuonmueckoro 3akona J[.M. MenneneeBa: IEMOHCTPUPOBATH IIOHMMAaHUE IEPUOIUYECKOU
' 3aBUCUMOCTH CBOMCTB XMMHUYECKHX AJIEMEHTOB OT UX IMOJ0KeHUs B [lepuoandeckoi cucreme
COOTHOCUTH O0OO3HauYeHUs, KOTOpble MMeroTcs B Tabmuue «llepuoguveckas cucrtema Xxumudeckux siemeHToB J[.U.
3.5 MeHieneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsj sjpa,
o0I11iee YMCII0 3JIEKTPOHOB M PACIIPEICIICHUE UX IO SJIEKTPOHHBIM CIIOSIM)
3.6 OTIPEIEIIATH CTENEHb OKHUCIICHUS AJIEMEHTOB B OMHAPHBIX COSTUHEHUX
3.7 OTIPEIENIATh BUI XMMUYIECKOH CBSI3U (KOBAJICHTHASI M HOHHAsI) B HEOPTaHMYECKUX COCAMHEHHUSIX
9 KJIACC
Kon . .,
IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pPa30BaTe/IbHOI MPOrPaMMbl OCHOBHOIO
MIPOBEPSEMOTO 0011ero o6pa3oBaHus
pe3yJbTaTa
1 ITo Teme: «BelecTBO 1 XMMUYECKasi peaKIus)




PaCKpBIBATE CMBICII OCHOBHBIX XUMHWYCCKUX THOHSTHH. PacTBOP, IJICKTPOJIUTEI, HEOJICKTPOJIUTEI, JICKTPOJIUTUICCKAA

aucconnanusda, peakuunu HOHHOI'O O6M€Ha, KaTaJin3aTop, XUMHUUYCCKOC PABHOBCCHC, 06paTI/IMBIe n HCO6paTI/IMBIe

1.1 peakiuu,  OKHUCIIHTEIHLHOBOCCTAHOBHTEIBHBIC  pPEAKIWH, OKHUCIWTENIh, BOCCTAHOBHUTENIb, OKHCICHHE U
BOCCTAHOBJICHHE, aJ/UIOTPOIHUs, aM(OTEpHOCTh, XHMMHYECKas CBs3b (KOBAJCHTHAs, HWOHHAs, METaJTHYecKas),
KpUCTAJTUYECKAs pEIIETKA, CIIaBbI, CKOPOCTh XUMUICCKOU PEAKITUN
19 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYCCKUX IMOHATHH WM MPUMEHSITH 3TH TOHSTHS IPU OINUCAHUU
' BEIIECTB M UX MPEeBpalleHui

13 COCTaBIISITh YPABHEHUS AJIEKTPOJIIUTUUYECKONW TUCCOLMAIMU KUCJOT, IIeNIoYed M COJei, MONHbIE M COKpaIIEHHbIE
' ypaBHEHUS peakluii HOHHOTO OOMeHa

14 pacKphIBaTh CYIIHOCTh OKHUCIHTEIHLHO-BOCCTAHOBHTEIBHBIX PEAKIUN IMOCPEJCTBOM COCTABJICHHS DJICKTPOHHOTO
' OaJlaHca ATUX peaKIui

1.5 MIPOBOAUTH PACUEThI 110 YPaBHEHUIO XUMUYECKOM peakuuu

2 ITo Temam: «HemeTayuibl M BX COSTUHEHHS» U «METaJTBI U UX COCTUHEHUS)

XapakTepu30BaTh (OMUCHIBATH) OOIIME W CIEIU(PHUUCCKUE XUMHUYCCKHE CBOMCTBA MPOCTHIX M CIIOXHBIX BEIIECTB,
2.1 MOATBEPK/Ias OIMUCAaHUE MPUMEpPaMU MOJIKYJISIPHBIX M HWOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX XHUMHUYECKUX
peakuuii
99 COCTaBIISITh YpPaBHEHUS PEaKIWW, TOATBEP)KIAIONIMX CYIICCTBOBAHHE TCHETHYCCKOW CBSI3U MEXKIY BEIIECCTBAMHU
' Pa3IUYHBIX KJIACCOB

23 MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HMX CTPOEHHS, BO3MOXXHOCTH MPOTEKAHUS XHUMHUYECKUX
' MIPEBPAIICHUH B PA3TUYHBIX YCIOBUIX

Y CJIEIOBATh MPaBWJIaM TOJIH30BAHUS XUMUYECKOW TOCYI0N U JIaDOopaTOPHBIM OOOPYIOBAHUEM, a TAKXKE MpaBHUIIAM

06paHIeHI/I$I C BCIICCTBAMHU B COOTBETCTBHUU C HHCTPYKIUAMHU 110 BBIITOJTHCHHIO J'Ia60paTOpHBIX XHUMHUYECCKUX OIIBITOB




IO TTOJY9YEHHIO ¥ COOMPAHHIO ra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIIICKHCIIOro Ta3a)

MIpOBOAWTEL PECAKIHH, MOATBCPKIAAIOUINC Ka4yeCTBEHHEIM COCTaB Pa3iIM4YHBIX BCIICCTB. pPaCO3HABAThH OIIBITHHIM

2.5 MyTEéM XJIOpUII-, OpoMuU, Hoau, kKapOoHat, pocdat, CUIUKAT, Cylab(aT, THAPOKCUAUOHBI, KATHOHBI aMMOHUS, HOHBI
M3YYCHHBIX METAJUIOB, PUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTraHNIECCKHUX BEIICCTB
3 [To Teme: «XuMUs U OKPYIKAOIIAsL CpEay
3.1 pacKpbIBaTh CMBICII OCHOBHBIX xuMHuueckux nousatuil: [1/IK BemecTBa; koppo3ust MmeTaaioB
MIPUMEHSITh OCHOBHBIC OIEpAIH MBICTUTEILHON AESITENTbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
3. CHUCTEMAaTHU3AIINIO, BBISBICHUE MPUINHHO-CIICCTBEHHBIX CBS3€H — JUIsl M3YYCHHUSI CBOMCTB BEIIECTB M XUMHUYECKHUX

peaKuHﬁ; CCTCCTBCHHOHAYUYHBIC MCTOJAbI TMO3HAHUA — Ha6JHOZ[€HI/IC, HU3MCPCHUC, MOACIINPOBAHUC, SKCIICPUMCHT

(peanbHBIN ¥ MBICTIEHHBIH)




IMPOBEPAEMBIE SJIEMEHTBI COAEP KAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 [lepBoHayanbHbIE XUMUYECKUE MTOHATHUSA
11 [Ipeamer xumuun. Ponb XuMHM B )KU3HU 4YelOBeKa. XUMHS B cucTeMe Hayk. Tena u BemecTBa. @u3nyecKre CBOMCTBA BELIECTB.
' ArperatHoe COCTOSIHHE BEIIECTB
1.2 [TonsTHe 0 MeTOAaX O3HAHUS B XUMUU. UnCThIe BemecTBa U cMecH. CriocoObl pasienieHus cMeceit
13 ATOMBI U MOJICKYJIbI. XUMUYECKHE AIEeMEHTbl. CUMBOJIBI XUMHUYECKHUX 3JIEMEHTOB. [IpocThie U clloKHBIE BeliecTBa. ATOMHO-
' MOJIEKYJIIPHOE YUEHUE
14 Xumundeckasi popmyia. BaleHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA cOCTaBa BellecTB. OTHOCUTENNbHAS
' aTomHasi Mmacca. OTHOCHUTENIbHASI MOJIEKYJIsipHast Macca. MaccoBasi JoJisi XUMUYECKOTO AJIEeMEHTa B COCIMHEHUH
L5 KonunuecTtBo BemiectBa. Moib. Mossipaas macca. B3auMoCBsI3b KOJIMYECTBA, MACChl M YMCIIA CTPYKTYPHBIX €IUMHUI] BELIECTBA.
' Pacuérel o popmyiiaMm XuMHUYECKUX COSTMHEHUI
16 dusznueckre U XUMUYECKUE SIBJICHUS. XUMHUYECKash peakius U €€ mpu3HaKku. 3aKOH COXPAaHEHHsI MacChl BEIIECTB. XUMHUECCKUE
' ypaBHeHus. Kiiaccuukaryss XAMHYECKUX peakinil (COeTUHEHNs, pa3JIokKCHNUs, 3aMeIICHHsI, OOMCHA)
XUMUYECKUN JKCHEPUMEHT: 3HAKOMCTBO C XHMMHMYECKOH TOCYAOH, C MpaBuUiaMH paboThl B J1a0OpaTopuu U TpUEMaMU
1.7 oOpareHust ¢ JTaOOpaTOpPHBIM OOOPYJOBAaHUEM, HM3YUYCHHE W ONHCAHWE (U3MYECKUX CBOWCTB OOPa3IOB HEOPTraHUYCCKHX
BEIIECTB, HaOmoaeHue (pusnveckux (MIaBICHUE BOCKA, TasHUE JIbJa, paCTUPAHHE caxapa B CTYIKE, KMIIEHHE U KOHICHCAITHSI




HAOIO/ICHUE W ONHUCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYCCKHX peakuuil (pasiokeHue caxapa, B3aUMOJCHCTBHE CEpHOM
KUCJIOTHI C XJIOPUAOM Oapus, pasnoxkenue ruapokcunaa meau(ll) mpu HarpeBanum, B3auMOJICHCTBHUE jKele3a ¢ paCTBOPOM COJIU
menu(ll), m3yuenue crnoco0OB paszaerneHus cMmeceil (C MOMOIIBIO MarHuTa, (UIBTPOBAHME, BbIAPUBAHUE, AUCTHIUISAINS,
xpoMmarorpadusi), IPOBEJCHUE OYMUCTKH MOBAapEHHOH COJIM, HAONIOJNCHHE M ONKCaHWE pe3yJbTaTOB MPOBEICHUS ONbBITA,

WLTIOCTPHUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3JIaHNE MOJIENIei MOJIeKyJI (IIapOCTEePIKHEBBIX)

2 Baxneiimme npeacTaBUTeIN HEOPraHUIECKUX BELIECTB
Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kucimopoa — anemeHT u mpocTtoe BeulecTBo. HaxoxkneHue kucinopoja B MpUPOAE,
2.1 bu3nyeckre u XuMU4ecKue cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenune kucnopoaa. CriocoObl MONYYESHHUs KHCIOPO/Ia
B JIaDOPAaTOPUH U POMBIIIIIEHHOCTH. KpyroBopoT kucnopona B npupojae. O30H — alIoTponHas MoIupUKAIHs KHCIOpoaa
9 TenoBoit 2P PeKT XUMUIECKON peakiuy, TEPMOXUMUYECKUE YPaBHEHHsI, 3K30- U SHAOTEPMHUYECKUE peakluu. TOmIMBO: yrojib
' U MeTaH. 3arpsA3HeHue Bo3/lyXa, yCUJICHUE NapHUKOBOIo 3(pdekra, pa3pylieHne 030HOBOTO €05
23 Bonopon — anemeHT u npocroe BemectBo. Haxoxxaenue Bogoposa B mpupoje, GpU3HIecKue 1 XMMUYECKHe CBOIMCTBA, PUMEHEHHE,
' crocoOb! noyueHus. Kucnorsl u conu
2.4 MonsipHblii 00bEM ra30B. PacuéTsl M0 XUMHUYECKUM YpaBHEHUSIM
®dusnueckue cBoucTBa BOAbl. Boga kak pactBopurens. PacTBopel. HachllieHHbIE M HEHACHIIICHHBIE PACTBOPBL. PacTBOpUMOCTD
2.5 BEIIIECTB B BOJIe. MaccoBasi J10Jis BEIIECTBA B pACTBOPE. XUMUUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Poib pacTBOpOB B mpupoie
Y B )KM3HM 4esloBeka. KpyroBopot Bobl B IpUpoie. 3arpsA3HEHNE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BOJ
Knaccudukanus Heopranundeckux coeaunenunit. Oxeuapl. Knaccudukanums okcuaos: coneodpasymomine (0OCHOBHbIC, KHCIOTHBIE,
2.6 amdoTtepHbie) u HeconeoOpasyromue. Homenknarypa okcunoB. dusnveckue U XUMHYECKUE CBOWMCTBA OKCHIOB. [lomy4eHue
OKCHJIOB
27 OcnoBanust. Knaccuduxauus ocHoBaHMIA: MIENOYN M HepacTBOpHUMBbIe OocHOBaHMsl. HomeHknaTypa ocHoBaHMM. Pu3nyeckue u

XUMUYECKHE CBOWCTBA OCHOBaHMMU. [lonmyuenne ocHOBaHUI




2.8

Kucnotel. Knaccudukamust kucinor. Homenknatypa kucinor. Ou3nveckne U XMMHUUECKHE CBOMCTBA KUCIOT. PsAn akTUBHOCTH

MertaiioB H.H. bexerosa. [lonyyenue kucinor

2.9

Comu. Homenkunarypa coneit. dusnuecknue 1 XUMUYeCKue cBorcTBa coiel. [lonyuenue conei

2.10

I'eneTnyeckas CBA3b MECKAY KiIaCCaMH HCOPIraHUYICCKUX COCI[I/IHCHI/Iﬁ

2.11

XUMHUECKUI 53KCIIEPUMEHT. KauyeCTBEHHOE OIpEeNeHHE COJepKaHUs KHCIOpoJa B BO3AyXe, IOJy4YeHHE, COOHMpaHMe,
pacno3HaBaHME€ M M3yYEHUE CBOMICTB KHUCIOpOJa, HAOIIOJAEHME B3aUMOJEHCTBUS BELIECTB C KHUCIOPOJOM U YCIOBHS
BO3HUKHOBEHHS U MMPEKpaIleHus TopeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3liaMy OKCUIOB U OIIMCAHUE UX CBOICTB, MOTy4YCHHE,
coOupaHKe, pacro3HaBaHHUE W H3YyYEeHHE CBOWCTB Bojopoaa (ropeHue), B3ammojeicTBue Bogopomaa ¢ okcugom meau(ll)
(BO3MOYKHO HCIOJIB30BaHKE BHACOMATEPUATIOB), HaOJIOJEHHE OOpa3IOB BELICCTB KOJIMYECTBOM 1 MOIIb, HCCIECIOBAHUEC
0COOEHHOCTEH pacTBOPEHHUSI BEUIECTB C Pa3IMYHON PaCTBOPUMOCTHIO, IPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHONW MacCOBOM
J0JIei PacTBOPEHHOTO BELIECTBA, B3aWMOJCIHCTBHE BOJBI ¢ MeTaulaMH (HaTpHeM M KaiblueM) (BO3MOXXHO HCIIOJIb30BaHUC
BUJICOMATEPHAJIOB), OMNPEACICHUE pPACTBOPOB KHUCIOT M IIEJIOYEH C TOMOIIBI0 HMHAMKATOPOB, HMCCJIEIOBaHHE O0pa3loB
HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KJIACCOB, HAOJIIOJCHME HM3MEHEHUS OKPACKM HMHIUKATOPOB B PACTBOpAxX KUCIOT U
niesnodel, u3ydenue BlaumopenctBusi okcunma Mmeau(ll) ¢ pacTBopom CcepHOI KHCIIOTBHI, KHCJIOT C METaUlaMH, pEeaKIui
HEUTpaIU3aluy, NOJy4YEeHUE HEPACTBOPUMBIX OCHOBAHMH, BBITECHEHHE OJHOIO MeTajljla APYTUM M3 PAacTBOPA COJH, PELICHHE

SKCIIEPUMEHTAJIBHBIX 3a/J1a4 110 TeMe «BakHelune Kinacchl HEOPraHM4eCKUX COCIMHEHUIN»

[Tepuoanueckuii 3akon u [lepuoanueckas cucrema xumudeckux 3nemeHToB [[.1. Menaeneea. CtpoeHue aroMoB. XUMUYECKas

CBsA3b. OKHCIUTEIRHO-BOCCTAHOBUTEILHEIC pCaKknuun

3.1

HepBBIC IOIIBITKH Knaccmi)mcaunn XHMHYECKHX JJIeMEHTOB. lloHsATHE O Irpynmnax CXOJHBIX 3JICMCHTOB (HIGJ'IO‘IHI)IC n
IICJIOYHO3CMCIIBHBIC MCTAJUIbI, TaJIOI'CHBbI, HWHCPTHBLIC Fa3LI). QHCMCHTH, KOTOPBIC 06pa3y}oT aM(bOTepHI:IC OKCHUAbBI H

THAPOKCUIBI

3.2

Ilepuonnueckuii 3akoH. Ilepmommueckas cucrema xumuyeckux d3nemeHToB J[.M. MengeneeBa. Koporkonepuoanas u

mmHHOnepuoHas Qopmbl [leproanueckoit cucrembl xumudeckux siaemeHToB [I.M. MenneneeBa. Ilepuonbl W Tpymnisl.




DU3NYECKUI CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI AJIEMEHTA

3.3

Crpoenne aromoB. CoctaB aToMHBIX sizep. M3oTombl. DnekTpoHsl. CTpoeHHE 3JeKTPOHHBIX 0005i0uek atomoB mepBbix 20
XUMHUYecKuX 3ieMeHToB llepmommueckoit cucremsl J[.M. MenneneeBa. XapakTepuCTHKAa XUMHUYECKOIO 3JIEMEHTA IO €ro

nonoxeHnuto B [lepuonugeckont cucreme /.M. Menneneena

3.4

3aKOHOMepHOCTI/I N3MCHCHHA paguyCa aTOMOB XHUMHYCCKUX JBJICMCHTOB, MCTAINIMYCCKUX U HEMCTANIMYCCKUX CBOMCTB IIO
Ipynmnam u rnepuogam. 3HayeHHne HepI/IOI[I/I‘-IeCKOFO 3aKOHa 1 HepI/IO,Z[I/I‘leCKOﬁ CUCTCMbI XUMHWYCCKHX 3JICMCHTOB IJIA PAa3BUTUA

Hayku ¥ npaktuku. [J.1. MenneneeB — yu€HbIN U rpaXJaHuH

3.5

Xumudeckasi cBs3b. KoBaneHTHas (NOJNSpHAs M HEMOJSPHAs) CBsI3b. DJIEKTPOOTPHUIATEIILHOCTh XUMHUYECKHX HJIEMEHTOB.

HMonnas cBsa3b

3.6

Crenenn okuciieHns. OKHCINTEILHOBOCCTAHOBUTEIIHLHBIE pPEaKmuu. Hpoueccm OKHUCIICHHS M BOccTaHOBICHUA. OKUCIHTEIIN U

BOCCTAaHOBHTCIIN

3.7

XUMUYECKUH SKCICPUMCHT. H3y4YCHHC O6p33LIOB BCIICCTB MCTAIJIOB M HEMCTAJLJIIOB, BSaHMOHCﬁCTBHC TUAPOKCHUJa UHKaA C
pacTBOpaMH KHUCJIOT H menoqeﬁ, MMPOBEACHUE OIIBITOB, HWIUIIOCTPUPYIOIMUX HNPUMEPBLI OKHUCIHUTCIbHO-BOCCTAHOBHUTECIIBHBIX

peakiuii (ropeHue, peakiuu pas3ioXKeHUs, COSTUHEHISI)

9 KJIACC




Kon

HpOBepﬂeMblﬁ JIEMEHT COACPRKaHUSA

BemectBo 1 XuMuueckas pcaKuus. HOBTOpCHI/IC

11

HepI/IOI[I/ILICCKI/Iﬁ 3aKOH. Hepno;mquKaﬂ CUCTCMa XHMHUYCCKUX OJJICMCHTOB I[I/I MeHI[eneeBa. CTpOCHI/Ie aTOMOB.
3aKOHOM€pHOCTI/I B U3MCHCHHUH CBOMCTB XMMHYCCKHUX IJICMCHTOB MEPBBIX TpéX NEprUoOaO0B, Kajluia, KaAJIbUOWUA U UX COGI[I/IHGHI/Iﬁ B

COOTBECTCTBHHU C IMOJOKCHUCM 3JICMCHTOB B Hepnonnqecxoﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CTpO@HI/IC BEIIeCTBA. BUALI XUMHYECKON CBSI3U. THIIBI KpUCTAJUINYCCKUX peI_HéTOK, 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUIA
KpHCTEU'[J'[H‘ICCKOfI pGHIéTKI/I U BHJA XHUMHUYECKOM CBS3H. KJ’IaCCI/Iq)I/IKaIII/ISI U HOMCHKJIATypa HCOPraHM4YCCKHUX BCIICCTB
(MC)KIIYHapOI[HaSI n TpI/IBI/IaJ'IbHaH). XHUMHYECKHE CBOMCTBA BEIECTB, OTHOCSIIUXCS K pa3IMdYHbIM KJIaCCaM HEOPraHHUYCCKHUX

COGI[PIHGHI/IfI, FCHCTUYCCKAaA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Kraccudukaiysi XMaMUYIECKUX PEaKLUil 10 pa3InYHbIM Npu3HaKaM (0 YMCITy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BELICCTB, 110
TeIoBoMy 3((dekTy, MO0 HM3MEHEHHIO CTENeHEW OKHUCIEHHs XUMHMUYECKHX 3JIEMEHTOB, MO0 OOpaTUMOCTH, IO YYacCTHIO
KaTanu3aropa). DK30- U SHAOTCPMUYCCKUE PEaAKIUH, TEPMOXUMHUYECKUE ypaBHEHUs. [IOHSATHE O CKOPOCTH XUMHYECKOIl

peaKnuu

1.4

[Tonsite 00 0OOpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakuusx. [IoHATHE O TOMOTeHHBIX M TETEPOreHHBIX PEAKIIHIX.
[TonsiTie 0 XMMHUYECKOM paBHOBeCHH. PaKTOPHI, BIUSIONIME HA CKOPOCTh XUMUYECKON PEAKIMH U IMOJO0KEHUE XUMHUUYECKOTro

paBHOBECHS

1.5

OKHCIUTETBHO-BOCCTAHOBUTEIBHEIE pc€aKknuunu, BHeKTpOHHLIﬁ OanaHc OKHUCIINTEIIFHO-BOCCTAHOBHUTEIILHOM peaKkiunu.

CocraBncHue ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKLII/Iﬁ C UCIIOJIb30BAHUCM MCTOAA SJICKTPOHHOT'O Oananca

1.6

Teopust ANEKTPOIUTUUECKON JUCCOLMAIMU. DJIEKTPOIUTHI U HEAIEKTPOIUThl. KaTuoHbl, aHMOHBI. MexaHu3M AMCCOLMALNU
BEIIECTB C PA3IMYHBIMH BHJIAMH XHUMHYECKOUW cBsi3u. CreneHb nucconuanuu. CUIbHBIE W CJIa0ble AJIEKTPOIUTHI. Peakmmu
MOHHOTO OOMeHa. YCJIOBHS MPOTEKAHUS PEaKIUil MOHHOTO OOMEHa, MOJHBbIE M COKpAII€HHbIE MOHHBIC YPaBHEHUS PEaKIIUM.
CBoiicTBa KHCIIOT, OCHOBAHHUI U COJICH B CBETE MPEACTABICHUIN 00 3JIEKTPOJIMTUUECKON aucconmanun. KadecTBeHHble peakuun

Ha noHbI. [ToHsTHE O TUAPOJIN3C coyen




1.7

XUMHIeCKIH BKCHCpI/IMeHT: O3HAKOMIJICHHUE C MOACIIAMU KPUCTATINIMYCCKUX peIHéTOK HCOPTaHNYCCKUX BCIICCTB — MCTAJIJIOB U
HeMeTaJuIoB (rpadura M aamasa), CJIOXKHBIX BellecTB (XJIOpuaa HATpHs); MCCICIOBAaHUE 3aBUCHMOCTH CKOPOCTH XUMHYECKOM
pEeaKkIuu OT BO3IACHCTBHSA DPA3MMYHBIX (DAKTOPOB; HCCIEAOBAHHE HIICKTPOIIPOBOAHOCTH PACTBOPOB BEHIECTB, IpoIecca
JAMCCOLMALMK  KHCJIOT, INeNouei W coned  (BO3MOXKHO —HCIOJIB30BAaHME BHEOMATEpUANIOB); TIPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKH MPOTEKaHHs PEakKiuii HOHHOro oOMeHa (0Opa3oBaHWe OcajKa, BBIJCICHHE ra3a, o0Opa3oBaHHUE
BO/JIbI); OIBITOB, WITFOCTPUPYIOIIMX MPHUMEPHI OKUCIUTEIbHO-BOCCTAHOBHUTEIIFHBIX peakuuil (ropeHue, peakiuu pas3iokKeHus,
COCI[I/IHCHI/IH); pacrio3HaBaHUEC HCEOPraHM4YCCKUX BCHICCTB C IIOMOUILIO KAa4YC€CTBCHHBIX peaKHI/Iﬁ Ha HOHBI, peICHUC

SKCIICPUMCHTAJIbHBIX 3a/1a4

HemeTannsl 1 uX cOeTMHEHUS

2.1

OObmast xapaktepuctuka ramoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTtpoeHue u
¢u3nueckre CBOMCTBA MPOCTHIX BEIIECTB — TaJlOTeHOB. XHWMHYECKHE CBOMCTBA Ha MpHMepe Xjopa (B3auMoJeicTBHE ¢
MeTalJlaMd, HeMeTallJlaMu, 1ieso4aMu). XiopoBoaopoa. CosisiHas KUCIIOTa, XMMHUYECKHE CBOWCTBA, MOJTyYeHHEe, PHMEHECHHE.

JleiicTBHE XJIOpa U XJIOPOBOJIOPO/Ia HA OPTaHM3M YelloBeKa. BajkHelme XJI0pyuIpl U UX HaX0XACHNUE B IPUPOJIE

2.2

Obmas xapaktepuctuka 31eMeHTOB VIA-rpynmel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTePHBIE CTEIMEHH OKHCICHUS.
Crpoenue u ¢pu3nyecKre CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOAA U cephl. AJIJIOTPOIIHbIE MOAU(UKAIIMKM KUCTIOPOIa U CEPHI.
Xumudeckue CBoOWcTBa cephl. CepoBOIOpPOM, CTpOeHHE, (QU3MYECKHe M XUMUYECKHe CBoicTBa. OKCHIBI CEphl Kak
NpPE/ICTABUTENIM KUCIOTHBIX OKCHaOB. CepHas KHCIOTA, (pu3nMveckue WM XUMHUYECKHe CBoWcTBa (0OIIME Kak MpeacTaBUTEIs
KJjlacca KUCIOT U crenuduyeckue). XUMUYECKUAE PEaKIUH, JCKAIIUE B OCHOBE MPOMBIILIICHHOTO CIIOCO0a MOJYUYCHHS CEPHOM
KucIOThI. [Ipumenenue. Conu cepHOM KUCIOThI, KAYeCTBEHHAs peakius Ha cyibdar-uoH. Haxoxxnenue cepol u €€ cOeTMHEHHI
B MpHUpOJie. XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOIICH CPEe/Ibl COSTUHEHUSAMH cepbl (KUCIIOTHBIC J0XK/IH, 3arpsA3HECHUE BO3/AyXa U

BOJIOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHHUS

2.3

OO6mrast xapakTepucTuka 3y1eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTE€pPHBIE CTEMEHW OKUCICHHS. A30T,

pacnnpoCTpaHCHUC B IIPUPOAL, (I)I/I3I/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTRA. prrOBOpOT a30Ta B IpUPOAC. AMMI/IaK, €ro (pmnqecxne n




XUMHUYECKUE CBOMCTBA, MoJiydeHHe u npumeHeHue. Conu aMMOHUS, WX (PU3NYECKHE U XUMHUYECKHE CBOMCTBA, MPUMECHEHHE.
KavecTBeHHast peakiiyisi Ha HOHbI aMMOHUS. A30THasI KHCJIOTa, € mony4eHue, Gu3nyeckre 1 XuMUIeCKUe CBOMCTBa (00IIHe Kak
NPEICTaBUTEIIS Kjacca KUCIIOT U creiduueckue). Mcmonp30BaHne HUTPATOB U COJICH aMMOHHS B Ka4eCTBE MHHEPAIbHBIX
ynoOpeHuit. XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpellbl COCAMHEHUSIMH a30Ta (KUCIOTHBIC 0K, 3arPsS3HCHUE BO3yXa,

MOYBBI U BOJJOEMOB)

2.4

dochop, ammorponabie moaudukanuu dochopa, dpusndeckue u xummudeckue cBoictBa. Oxcun docdopa(V) u dochopnas

KHCJIOTA, (I)I/ISI/IIICCKI/IC 1 XUMHYECKHE CBOMCTBA, TIOJIYyUCHHUC. Hcnonp3oBaHue Q)OC(l)aTOB B KaU€CTBC MHUHCPAJIBbHBIX y,[[O6pCHHﬁ

2.5

Obmass xapakrtepuctuka 37aeMeHTOB |VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEMEHH OKHCICHUS.
VYraepon, amnoTponHble MOAWGDUKAIUNK, PACHPOCTPAHEHUE B NPUPOAE, (PU3MUECKHE W XUMHUYECKHE CBOMCTBA. AICOPOIHS.
Kpyrosopor yraepoga B mpupoae. Okcuisl yriepoaa, uX (u3Hueckue M XUMHUYECKHME CBOMCTBA, ACWCTBHE HAa >KHUBbBIE
OpPraHM3Mbl, TIOJyYeHHE W TPHMEHEHHE. JKOJIOTHYeCKHe NpoOiieMbl, cBs3aHHbIe ¢ okcuaoMm yriaepoxa(lV); rumoresa
r7100aJpHOTO TMOTEMJICHUS KJIMMaTa, MapHUKOBBIM 3¢ ¢dekT. YronpHas KUCIOTa U €€ CoNM, MX (PU3NYECKHUE U XUMUYECKUE
CBOWCTBa, MOJlyueHHEe W TNpuMeHeHue. KauecTBeHHas peakuuss Ha KapOoHaT-wOHBI. lcmomb3oBanue KapOOHATOB B OBITY,

MCAOUIHUHE, IPOMBIIIJICHHOCTH U CCJIIbCKOM XO35MCTBE

2.6

[TepBoHayanbHbIe TOHATHS 00 OpPraHMYECKUX BEINECTBAX KaK O COCAMHEHHMAX yriepona (MeTaH, dTaH, 3THJIEH, alETHIICH,
3TAHOJI, TJIUIIEPHH, YKCYCHas KUCIOTa). X cocTtaB W XuMu4eckoe crpoeHue. [ToHsITHEe 0 OMOJOTHYECKH BaXKHBIX BEIICCTBAX:
XKupax, Oenmkax, yrJieBoJax — M WX POJM B JKU3HHU YeJIOBeKa. MarepuaabHOE €IWHCTBO OPraHMYECKUX W HEOPTaHUYECKUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢gusuveckne u XuMUYECKHE CBOICTBa, MoilydeHue U npuMmeHeHHe. CoenuHeHus KpeMHus B mpupoze. Obuiue
npencraBiacaus o0 okcuae kpemuus(lV) u kpemameBoit kucimore. CHIMKATBI, WX HCIOJIL30BAaHHE B OBITY, MEIAMIIUHE,
MPOMBINIJICHHOCTH. BaskHEHIHe CTPOUTENbHBIE MaTepHalbl. KepaMuKa, CTEKJIO, IIeMEHT, OeToH, ene300eToH. [Ipobiembl

0e30IacHOro MCIOIL30BaHUS CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCG)IHGBHOI\/’I KHU3HHU

2.8

XUMUYECKUH JKCIEPUMEHT: HW3yYeHHe OO0pa3loB HEOPTraHMYECKHX BEIIECTB, CBOWCTB COJSHON KHCIIOTHI, MpPOBEICHUE




KAueCTBEHHBIX pEaKlUUi Ha XJOPUA-UOHBI U HAOIIOJAEHHE MPU3HAKOB UX MPOTEKAHHUS; OMNBITHI, OTpaxaromue (pusnueckue u
XMMHUYECKHE CBOWMCTBA TAJIOr€HOB W WX COCOMHEHHH (BO3MOXKHO HCIOJB30BaHHE BHACOMATEPHAIOB); O3HAKOMJICHHE C
oOpa3iaMu XJIOpUIOB (raJOreHUIOB); O3HAKOMJIEHHE C OOpa3iaMu cepbl M €€ COeNMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHHE
BU/ICOMATEPHAJIOB); HAOIIO/ACHHE Mpollecca OOyIIMBaHHUS caxapa MOJ JEHCTBUEM KOHIEHTPHPOBAHHON CEpPHOH KHCIIOTHI;
M3yYeHUE XHUMHUYECKUX CBOMCTB Pa30aBICHHOW CEpHON KHCIOTHI, NMPOBEICHHE KAa4YeCTBEHHOW peakiuu Ha Cyiab(arT-uoH
HaOJroleHne TNpu3HaKka e€ MpPOTEeKaHMs; O3HAKOMJICHHE ¢ (pU3MYecKMMM CBOMCTBaMH a3oTa, (ocdopa M HMX COeAMHEHUI
(BO3MOKHO HCIOJIb30BaHUE BHUICOMATEPHAIOB), oOpasiamu a30THBIX U (ocHOpPHBIX yIOOpEeHHH; TOIyueHHe, COOMpaHue,
pacro3HaBaHME W M3y4YCHHME CBOMCTB aMMHaKa; NPOBEJCHHE KAadeCTBEHHBIX peakIMii Ha MOH aMMOHHMS M (ocdaT-uoH U
U3y4YCHHE MPU3HAKOB HMX IPOTCKAHUsS, B3aWMOJICUCTBHE KOHICHTPUPOBAHHOW a30THOM KHCIOTBI € MeAbl0 (BO3MOXHO
UCIIOJIb30BAHUE BHJICOMATEPUAIOB); M3YYCHHUE MOJENCH KpUCTAIMYECKHX pemeToK anmasa, rpadura, ¢yuiepeHa;
O3HaKOMJIEHHE C MPOLIECCOM aAcOpOLMU PAcTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM IpPOTUBOTrasa;
MoJly4yeHue, coOupaHue, pacro3HaBaHHE U W3YYEHHE CBOMCTB YITIEKHUCIOTO ra3a, MPOBEIACHHE KAueCTBEHHBIX peakluil Ha
KapOOHaT- W CHJIMKAT-UOHBI M U3yYEHHE TMPU3HAKOB HUX MPOTEKaHHs; O3HAKOMJIEHWE C MPOAYKIMEH CUIMKaTHOM

IIPOMBIIIJICHHOCTH, PCIICHHUE 3KCIICPUMEHTAJILHBIX 3a/1a4 110 TEME «Baxknelnine HeMeTalIbl U UX COSIMHEHUS

3 Mertaiisl 1 X COEIUHEHUS
OOwiast XxapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAUIOB Ha OCHOBaHMM UX NojoxeHus B Ilepumonmueckoil cucreme
3.1 xumuueckux anementoB /.M. MenneneeBa u crpoenus atromoB. CTpoeHue MetamioB. MeTtainueckast CBsA3b U METalInyecKas
KPUCTAJIJIMYECKAs] pEIIETKA. DJIEKTPOXUMHUYECKUN PsJ] HANIPSHKCHUA METaJlIOB
duznueckre U XUMUYECKHE CBOMCTBa MeTa/uioB. OOmue crnocoObl MoJy4eHus: MeTauioB. [loHATHE O KOppPO3WH METaslIoB,
3.2 OCHOBHBIE CITIOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBbl (CTayb, YyryH, AIOPAJIOMHHUMA, OpOH3a) M MX NMPHUMEHEHUE B OBITY H
IIPOMBIIITIEHHOCTH
33 [llenounbie metamibl: monoxkeHue B Ilepumomnueckoi cucreme xumuueckux snemeHToB .M. MenpaeneeBa; cTpoeHue HUX

aTOMOB; HaxOXJeHUE B pupoje. Pu3ndyeckrue 1 XMMUYECKUE CBOICTBA (Ha MprMepe HATpus U Kanusi). OKCHIIBI U TUAPOKCHUJIBI




HaTpuA U KaJius. HpI/IMeHCHI/Ie IICJIOYHBIX METAJIJIOB U UX COG}II/IHGHHIX

3.4

[IlesrouHO3eMENBbHBIE METAJUIBI MarHWii M KalbLWW: NosioxkeHue B llepuogmyeckod cucreme xuMuudeckux aemeHtos [I.U.
MenpeneeBa, CTpOE€HHE MX aTOMOB; HaxoXIcHHE B npupone. dusnueckne M XMMHYECKHE CBOMCTBA MarHus M KaJIbLUS.

Baxneitme coeuaeHns Kanbiys (OKCHIT, THIPOKCH, CoiH). JKECTKOCTh BOBI M CIIOCOOBI €€ yCTpaHeHHUs

3.5

Amomunuii: nonoxenue B [lepuoanueckoi cucteme xumudeckux 3nemeHToB [[.M1. MenaeneeBa; cTpoeHne aTOMa; HaXOXKICHUE B

pupoac. Ddusnueckue U XMMHYSCKHUE CBOMCTBA AITIOMUHUSL. AM(bOTepHHe CBOMCTBa OKCHaa U THAPOKCHUAA aJ IFOMHUHUA

3.6

XKeneso: monoxenue B [leproauueckoii cucreMe XMMUUYECKuX 3eMenToB .M. MeneneeBa; CTpOCHHE aTOMa; HAXOXKICHHUE B
npupoje. Pusnveckne U XMMHUYCCKHE CBOMCTBA skene3a. Okcuabl, ruapokcuasl u conu xenesa(ll) u sxenesza(lll), ux cocras,

CBOMCTBa 1 IIOJIY4YCHHUC

3.7

XUMHYECKUN DKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3liaMd METaJIOB M CIUIABOB, MX (DU3UYECKHMH CBOMCTBAMM; H3y4YEHHUE
pE3yJIbTATOB KOPPO3WH METAUTOB (BO3MOXKHO HMCIIOJIB30BAaHHE BHICOMATEPHUAIOB), OCOOEHHOCTEH B3aMMOJICHCTBHUS OKCHIA
KaJIbLUS U HATPHUS C BOAOM (BO3MOKHO HMCIOJIB30BAaHKME BHIEOMATEPUAIIOB); MCCIIEIO0BAHNE CBOMCTB KECTKOM BOIBI; IIpoIecca
ropeHwus Kele3a B KUCIopoae (BO3MOKHO HCIIOJIb30BAHUE BHICOMATEPUAIIOB); IPU3HAKOB MPOTEKAHUS KAUE€CTBEHHBIX PEAKITHi
Ha WOHBI (MarHus, Kajablus, adromunus, nuHka, sxenesa(ll) u sxemesa(lll), memu(ll); HabmogeHMEe W OMKMCAaHUE MPOIIECCOB
OKpaI_HI/IBaHI/Iﬂ IIJ1IaMCHHU HOHaAMH HanI/Iﬂ, Kajllugd MU KaJlbOUus (B03MO)KHO HCITIOJIBb30BAHHUC BI/II[COMaTepI/IaHOB); HUCCICOIOBAHUC
aM(OTEPHBIX CBOMCTB THAPOKCHIA AalOMHHUS M THIAPOKCHAA IMHKA, pEIICHHE OSKCIIEPUMEHTAIBHBIX 3alad [0 TEME

«Baxuelnme MeTaIbl U UX COSTUHCHUI»

X¥MHS U OKpYyXKarolas cpesa

4.1

Hosrie MaTepHraJbl U TCXHOJIOTHH. BemectBa u MaTepuajibl B MOBCEAHEBHOM JKHU3HU YEJIOBEKA. XUMHUS U 310pPOBLE. bezomacHoe

HCIIOJIB30BaHHUEC BCIICCTB U XUMHNYCCKUX peaKHI/Iﬁ B 6I>ITy. HepBas[ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

4.2

OCHOBBI 3KOJIOTUYECKONW TPaMOTHOCTH. XHUMHUYECKOe 3arps3HeHue okpyxaromeid cpensl ITJAK. Ponp xumuu B pemeHun
IKOJIOTHYECKUX MpolieM. [IpupoaHble HCTOYHUKH YIIIEBOAOPOAOB (Yroib, MPHPOAHBIN Tra3, He(PTh), MPOAYKTHI HX

nepepaboTKH, UX POJIb B OBITY U IPOMBILUIEHHOCTH




4.3 XUMUYECKHUiT SKCTICPUMEHT: U3yUYCHHE 00pa3IoB MaTepHaIoB (CTEKIIO, CIIaBbl METAJIOB, MOJIUMEPHBIC MATEPUAIIBI)

MPOBEPSIEMBIE HA OI'D I10 XUMWHM TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIBHOI MPOT'PAMMBI OCHOBHOI'O OBIIETO OBPA3OBAHUA




Kon

IIpoBepsiemble TPeOGOBaHMSA K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS OCBOCHHUSI OCHOBHOI

WIPOBEPHEMOTO o0pa3oBaTeIbHOM NMPOrpaMMbI OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PI'OC
TpeOoBaHUs
1 [IpencraBnenue:
0 MO3HABAa€MOCTH SBJICHUH npupoabl, MOHUMAaHHUC O0OBEKTUBHOM 3HAYMMOCTH OCHOB XHMHYECKOM HAayKHN Kak
1.1 00J1aCTH COBPEMEHHOI'O €CTeCTBO3HAHMS, KOMIIOHEHTa OOIIeld KyJIbTypbl U MPAKTUYECKOH AEATeNbHOCTU
YeJI0OBEeKa B YCIOBHIX COBPEMEHHOTO OOIIECTBA; TOHMMaHUE MECTa XUMHHU CPEIH JPYTUX eCTECTBEHHBIX HAYK
0 HAY4YHBIX METOJAaX IMO3HAHHA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U TCOPECTUUCCKUX MCTOAAX HMCCICAOBAHUA
1.2 BEIIECTB U M3YyYEHUS] XUMUYECKUX PEaKLUii; yMEHUE UCIOJIb30BaTh MOJIENH Uil OOBSICHEHUSI CTPOCHUS aTOMOB
U MOJIEKYJI
0 cdepax npodeccuOHATBHON ACATENBHOCTH, CBS3aHHBIX C XUMHEH W COBPEMEHHBIMH TEXHOJIOTHSIMHU,
13 OCHOBaHHBIMH Ha JOCTHKCHHUSIX XUMHUYECKOW HAyKH, YTO MO3BOJIUT 00yUYaIOIIUMCSl pacCCMATPUBATh XUMUIO KaK
' chepy cBoeil Oymymield TpoheCCHOHATBHOM JIEATCIIBHOCTH W CAENAaTh OCO3HAHHBIM BBIOOP XUMHH Kak
npoUIBLHOTO MpeaMeTa pU MePexo/ie Ha YPOBEHb CpeiHero o01ero oopa3oBanus
) Bnagenue cucteMoil XMMHUYECKUX 3HAHMM M yMEHHE MPUMEHSTh CHUCTEMY XMMHUYECKUX 3HaHUH, KOTOpas
BKJTIOYAET:
BaXXHEUIINE XUMHUYECKUE IIOHATHUSA. XUMHUYECKHHU OJICMCHT, aTOM, MOJICKYJI4, BCIICCTBO, HPOCTOC U CJIOKHOC
BEIIECTBO, OJTHOPOJHASI U HEOAHOPO/HASI CMECh, OTHOCUTEIbHBIE AaTOMHAsA U MOJIEKYJISIpHAsI Macchl, KOJTMYECTBO
91 BEIIIECTBA, MOJIb, MOJIIPHAS Macca, MOJIIPHBIH 00BEM, OKCHJI, KUCIIOTA, OCHOBAHKE, COJIb (CPEIHSIS), XUMHUYCCKast

peaKIysl, peakiuy COSAMHEHHS, PEAKIIUU PA3JIOKECHHSI, PEAKIIUU 3aMEIIeHHs, peaklui 0OMEHa, TETUIOBOM 3P dexT
peaxiuuu, 3K30- U 3HJOTEPMUUECKHE PEaKIIUU, PACTBOP, MACCOBasi JOJIsl XMMHUYECKOIO 3JIEMEHTa B COCMHEHUH,

MaccoBasi JIOJIsl M TPOIICHTHAs KOHIIEHTPAIMs BEIIECTBA B PAcCTBOPE, SAPO aToMa, 3JEKTPOHHBIM CIIOW aTtoma,




EKTPOOTPHULIATEILHOCTD, NOJSAPHAS. U HENOJIIpHAasi KOBAJICHTHAs CBS3b, MOHHAS CBSI3b, METAJUIMYECKAs CBA3b,
KpUCTaUTMYecKast peméTka (aToMHas, MOHHAs, METAJUINYECKasi, MOJICKYJISIpHAst), MOH, KAaTUOH, aHUOH, DJICKTPOJIUT
U HEWIEKTPOJMT, DJIEKTPOIUTHYECKAas  JUCCOLUALUS, PEAKUUd HMOHHOTO OOMEHa, OKUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIC PEAKLMM, OKHUCIIUTEIb U BOCCTAHOBUTENb, OKHUCIIEHHE M BOCCTAaHOBIICHUE, DJJICKTPOJIM3,
XUMHYECKOE paBHOBECHE, 00paTUMble U HEOOpAaTHUMbIE PEaKLUH, CKOPOCTh XUMHUECKOM peakiiy, KaTalin3arop,

[TIK, xoppo3usi METAJJIOB, CILIABbI

OCHOBOIIOJIAralOIIMe 3aKOHbI XMMHH. 3aKOH COXpaHCHHA MACCHI, HCpI/IOIII/I‘ICCKI/Iﬁ 3aKOH I[I/I Menneneena,

22 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo
2.3 TEOPHUH XUMHUH: ATOMHO-MOJIEKYJISIpHAsI TEOPHUS, TEOPHSI DIIEKTPOITUTHUECKON TUCCOIUAIIUN
3 Brnanenune ocHOBaMM XMMUYECKOW IPAMOTHOCTH, BKIIFOUAIOLLEH
YMEHHUE NPaBUIIBHO MCIIOJIb30BaTh H3YUYCHHBIC BEIICCTBA U MaTepHAJIbI (B TOM YKCIIC MUHEPATIbHBIC YI0OPEHUS,
METaJUTbI M CIUTIAaBbI, MMPOAYKTHI IIEPEPabOTKH MPUPOIHBIX HCTOUHUKOB YIIIEBOIOPOI0B (yIJIst, IPUPOIHOIO Iasa,
3.1 He(TH) B OBITY, CEIIBCKOM XO35HCTBE, HA MPOU3BOICTBE M MOHMMAaHUE 3HAYCHHS KHPOB, OCIIKOB, YIIICBOJIOB IS
OopraHu3Ma 4YeJjOBEKa; yMEHHE MPOTHO3UPOBATH BIMSHHE BEIIECTB M XMUMHYECKHX IPOIECCOB HA OpPraHU3M
YEJIOBEKA U OKPYKAIOLLYIO IPUPOIHYIO Cpeay
3.2 yMEHHE UHTETPUPOBATh XMMHUYECKHE 3HAHUS CO 3HAHHUSIMU JIPYTUX yYeOHBIX MPEIMETOB
33 HaJIMYHUE OTbITa paOOTHI ¢ PA3THYHBIMU HCTOYHHKAMU HH(DOpMAIIUH 110 XUMUH (HAyIHAS ¥ HAYIHO-TTOMYJIsIpHAsT
' JUTEpATypa, CJAOBAPH, CIIPABOYHHKH, HHTEPHET-PECYPCHI)
34 yMeHHEe O0BEKTUBHO OIICHUBATh WH(OPMAIIHIO O BEIIECTBAX, X MPEBPANICHUSIX W MPAKTHYSCKOM NMPUMCHCHHH
' Y YMEHHE UCTIOIb30BaTh €€ ISl pelleHns yueOHO-TT03HaBATEIbHBIX 33/1a4
Brnanenue ocHoBaMU TOHATHHHOTO amnmapara U CHMBOJUYECKOTO S3bIKA XUMHH JIJII COCTABJICHHS (HOPMYIT
4 HEOPraHUYECKUX BEIIECTB, YPABHCHUH XMMHUYECKUX PEaKLUil; OCHOBaMK XuMmudeckoit Homenknarypsl (IUPAC

U TPHUBHAIIBLHO)




VYMeHHne 00BsCHATE CBA3b IOJIOKEHHUS DJIEMEHTA B Hepnozmqecxoifl CUCTCME C YHUCJIOBBIMH XapaKTCPUCTHUKAMHA

5 CTPOCHHUSI aTOMOB XMMUYECKHX JJIEMEHTOB (COCTAaB U 3apsia spa, 00IIee YUCIIO JIEKTPOHOB), pacipeaecHHEM
AJICKTPOHOB I10 SHEPTETUICCKIUM YPOBHSIM aTOMOB ITEPBBIX TPEX MEPUOJIOB, KAIHS U KaTbITHS
[MpencraBaeHre O MEPUOJUYECKON 3aBUCHMOCTH CBOWCTB XHMHYECKHX 3JEMEHTOB (paaudyc aroma,
6 3IIEKTPOOTPHIIATETBHOCTD), TMPOCTHIX M CIIOKHBIX BEHICCTB OT MOJOKEHHs 3JIeMEHTOB B Ilepuoanyeckoit
cucreMe (B MaJIbIX TIEPUO/IaX M INIABHBIX MOATPYIINAX) U 3JCKTPOHHOTO CTPOCHHS aTOMa
7 YMeHnue kinaccupuuupoBarh:
7.1 XUMHYECKHE DJIEMEHTHI
7.2 HEOpPraHWYECKHE BEIIeCTBA
7.3 XUMUYECKHE peakluu
8 YMeHue ornpenensiTh:
8.1 BaJICHTHOCTh M CTENEHb OKHCIECHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BHJT XUMUYECKOM CBS3H M THIT KPUCTALITUYCCKON CTPYKTYPBI B COSTUHEHUSX
8.3 XapakTep Cpeiibl B BOJHBIX PaCTBOpaX BellecTB (KKUCIOT, OCHOBAHUI)
8.4 OKHCJINTENh U BOCCTAHOBUTEIH
9 YMeHue xapakTepu30BaTh (PU3NYECKUE U XUMUYECKHUE CBOWCTBA!
91 NPOCTHIX BEHIeCTB (KMCIOPOI, 030H, BOAOPO, rpadut, anMas, KpeMHH, a30T, ¢ochop, cepa, XJIop, HATPHIA,
' KaJIui, MarHui, KaJblUni, aTFOMHUHHAMN, )KeJIe30)
CITOKHBIX BEIIECTB, B TOM YHCJIE UX BOAHBIX PacTBOPOB (BOAA, aMMHAK, XJIOPOBOJIOPO/I, CEPOBOTOPOI, OKCHIBI
92 u ruapokcuapl MetaioB |1-1IA rpynm, amromununs, meau (11), nuaka, xenesa (11 u 1), oxcuasr yrinepoaa (Il u

V), kpemuus (IV), azora u dochopa (Il u V), cepsr (IV u VI), cepuucras, cepHas, a30THCTasi, a30THas,

dochopHas, yroyibHas, KpeMHHEBas KUCIOTA U UX COJIH)




IMPOTrHO3UPOBAThE M XaPaKTCPHU30BATH CBOMCTBA BCIICCTB B 3aBHCHMOCTH OT HX COCTaBa M CTPOCHMH,

9.3 MPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BOBMOKHOCTh MPOTEKAHUS XMMHUYECKUX MPEBPAILCHUH B
Pa3IMYHBIX YCIOBUSIX
10 YMeHue coCTaBIsATh MOJICKYJISIPHBIC M HOHHBIC YPAaBHEHUS PEAKIIH, B TOM YHUCIIE:
10.1 peaxkiuii MFOHHOTO OOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTEIbHBIX PEaAKIIUI
10.3 WLTIOCTPUPYIOIINX XMMHYECKHE CBOMCTBA U3YyUCHHBIX KJIacCOB (IPYII) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPKIAIOIINX TEHETUUECKYI0 B3aUMOCBSI3b MEX]ly HUMU
11 YMeHHe BRIYUCIATH (IPOBOIUTH PACUEThI):
111 OTHOCHUTENIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIF0 XMMHUYECKOTO DJIEMEHTa B
' COCTMHEHUU
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHUMHUYECKHX PEAKIUi U HAXOIUTh KOJMYECTBO BEIIECTBA, 00BEM M Maccy pearcHTOB WIIU
' MPOJYKTOB PEaKIUN
12 Bragenue (3HaHUE OCHOB):
OCHOBHBIMH METOJAaMHU HAyYHOTO MO3HaHHs (HAOIIOACHUE, M3MEpPEHHE, YKCICPUMEHT, MOJCIUPOBAHKE) MPU
121 M3YYCHUU BEIIECTB U XUMHUYECKHX SBJICHUN; YMEHHE CPOpPMYITUPOBATH MPOOIEMY U MPEATOXKUTH MyTH €&
pelreHus
12.2 6e30macHOM paboThl ¢ XUMHUYECKMMH BEIIECTBAMH, XUMUUECKOU MOCYI0M U JTa0OpaTOPHBIM 000pyI0BaHUEM
1.3 npaBwJIaMyd 0€30MacHOTO OOpaIlIeHUs C BEIISCTBAMH, MCIOJIb3yEeMbIMU B IOBCEIHCBHOW JKU3HHU, MPAaBHIIAMHU

MOBE/ICHHS B IESIX COEPERKEHUS 370POBbsI M OKPYIKAIOIIEH PUPOTHOM Cpelibl; MOHUMaHue Bpeaa (OMacHOCTH)




B03I[€I>'ICTBH$I Ha XMBBIC OpPraHU3MbI OHpCHGHéHHBIX BCIICCTB, croco0oB YMCHBIICHUA W NPCAOTBPAIICHUA HX

BPEIHOT'O BO3JICUCTBUS

13 Hannune npakTH4ecKkux HaBbIKOB IUIAHUPOBAHMSI U OCYILIECTBICHHS CIEIYIOIUX XUMUYECKUX SKCIIEPUMEHTOB:
131 U3yuyeHHe U OINucaHue (U3NYECKUX CBOMCTB BELIECTB; O3HAKOMJIEHHE C (PU3MUECKUMH U XUMHUYECKUMU
. SIBJICHUSIMU, OIIBITHI, HWITIOCTPUPYIOIIUE NPU3HAKU MIPOTCKAHNUA XUMHUYCCKHUX peaKuHﬁ
13.2 u3ydeHue crnocoOO0B pa3aeseHus cMecen
133 MOJIYYCHHUEC KUCIIOpOAa U U3YUYCHUC CT0 CBOfICTB; MOJIyUYCHHUEC BOAOpPOJa U U3YUYCHHUE €TI0 CBOfICTB; IMOJIy4YCHHC
' YTJIEKHUCIIOrO T'a3a U U3yYeHHE €ro CBOICTB; MOJyYeHHe aMMHMaKa U U3yYeHHE ero CBOICTB
134 IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM J0JIel PACTBOPEHHOIO BEILIECTBA
135 NPUMEHEHHE MHAMKATOPOB (JTakMyca, MeTWIOpamka U (eHosdranenHa) Ui onpeiesieHus XapakTepa cpe/bl B
' pacTBopax KHMCJIOT U IIes0uei
UCCIIEZIOBAHUE M OINMCAaHHE CBOWCTB HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB; M3y4€HHE B3aUMOAEHCTBUS
136 KUCJIOT C MCTalllaMH, OKCHIaMHU MCTAJIOB, PAaCTBOPMMBLIMU HW HCEPACTBOPUMBIMH OCHOBAHUAMU, COJISIMU,
' NOJyYeHHe HEpacTBOPUMBIX OCHOBAHHM; BBITECHEHME OJHOrO MeTalja JpyrdM M3 pacTBOpa COJIH,
uccieoBanre aM(pOTEPHBIX CBONCTB THIAPOKCHIOB ATFOMUHUS U IIHKA
pellleHrne HSKCHEpPUMEHTANbHbIX 3a7ad 1o TemaM: «OCHOBHBIE KJacChl HEOPraHWYECKUX COEIUHEHUI;
13.7 «ONeKTpOoNUTHYECKasl TUccouanusa»; «BaxHele HeMeTaulbl U UX COeIUHEHUs»; «BaxkHeimue MeTauibl 1
UX COEIMHEHUS»
XMUMUYECKHE OHKCIEPUMEHTHI, MUIIOCTPUPYIOIIME MPHU3HAKK MPOTEKaHWs pPEaKUuid HMOHHOrO OOMEHa,
13.8 KayeCTBEHHbIE DPEAKLMU Ha IPUCYTCTBYIOLIME B BOJHBIX PAacTBOpPAaxX HOHBI. XJOPHUI-, OpOMMI-, HOAWI-,

cynedar-, docdar-, kapboHAT-, CHIMKAT-aHUOHBI, THIPOKCH]I-UOHBI, KATUOHBl aMMOHUS, MarHus, KaJIbIIUf,

almoMuHus, xenesa (2+) u kenesa (3+), meau (2+), nuHKa




14 VYMmeHnue:

141 MIPEJICTABIISTh PE3YJIBTATHI IKCIIEPUMEHTa B ()OpME BBIBOJIOB, JJOKA3aTEIbCTB, TPA()UKOB U TAOJHII U BBISIBJIATH

SMIIUPUICCKHUE 3aKOHOMCPHOCTHU

14.2 yYCTaHaBJIMBATh CBA3U MCKIAY PCAILHO Ha6J'IIO,I[aeMBIMI/I XUMHUUYCCKUMHU SABJICHHAMHM MW IIPOLCCCAMU,

MPOUCXOSAIIMMHU B MAKPO- 1 MUKPOMHUPE, OOBSICHATH IPUYUHBI MHOT0O00Pa3Hsl BEIIECTB

IHHEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM
IK3AMEHE 110 XUMHNHU



Kon

IIpoBepsieMblii 3JIeMEHT COiep:KaAHUS

1 [IepBoHayaIbHBIE XUMUYECKHE ITOHATHUS

11 Uuctele BemecTBa U cMecr. CriocoObI pa3esieHus: CMecei

1.2 ATOMBI U MOJIEKYJIbI. XUMUYECKUE 371EMEHTHI. CHMBOJIBI XUMHUYECKUX JIEMEHTOB. IIpoCThie U CII0’KHBIE BELLIECTBA.

1.3 Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMHUECKUX 3JIeMEHTOB. CTereHb OKUCIICHUS

14 3aKOH MOCTOSIHCTBA cocTaBa BeniecTB. OTHOcUTENbHAs aTroMHas Macca. OTHOCUTENIbHAs MOJIEKYJIIpHas Macca. MaccoBast 10
' XUMHUYECKOIO IJIEMEHTA B COCTMHEHUH

15 KonnuectBo BemectBa. Monbs. MomnsipHass Macca. MossipHblii 00b€M Ta30B. B3auMOCBs3b KOJIMYECTBA, Macchl U 4YHCIa
' CTPYKTYPHBIX €IUHUL[ BELIECTBA

16 dusnyeckue U XUMHUYECKUE SBICHUSA. XUMHUUECKAs peaklys U €€ MPU3HAKU. 3aKOH COXPAHEHHUs MACChl BEIIECTB. XUMHUYECKUE
' yYpaBHEHUS
2 [lepuoanueckuii 3axoH u Ilepuoauueckas cucrtema xumudeckux neMeHToB .M. Menneneea. CtpoeHne aToMOB

91 ITepnonnueckunt 3akoH. [lepuoguueckas cucrema xumuueckux iemMeHToB [I.1. Menneneesa. [lepuons! u rpynnst. Gusndyeckui
' CMBICJI IOPSIAKOBOIO HOMEPA, HOMEPOB MEPHOJA U IPYIIIBI AJIEMEHTa

25 Crpoenune aromoB. CoctaB aTOMHBIX sfep. M3orombl. DnexkTpoHbl. CTpoeHHE SJEKTPOHHBIX 000J0YeK aToMoB mepBbix 20
' XuMu4eckux ieMeHToB [lepuonuueckoit cucremsl JI.1. Menzaeneesa

3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB XMMHYECKUX 3JIEMEHTOB INEPBBIX TPEX MEPUOIOB, Kaius, Kanblus (paanyca aTOMOB,
2.3 ANIEKTPOOTPHUIIATEILHOCTH, METAUIMYECKUX U HEMETAUIMYECKUX CBOWCTB) M UX COCAMHCHHUH B COOTBETCTBUH C IOJIOKECHHUEM
371€MEHTOB B [leprnoanueckol cucreMe U CTPOCHUEM X aTOMOB

3 CrpoeHue BeniecTBa

3.1 Xumuueckas cBsi3b. KoBanenTHas (MOJsipHAsi U HEMOJSIPHAS) CBSA3b. DJIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX dIIeMeHTOB. MoHHas




CBs3b. MeTalmmdeckas CBI3b

Tunel KpUCTAIMYECKUX PpemIETOK (aTOMHAs, HWOHHAs, METa/UTMuecKas), 3aBUCHUMOCTh CBOMCTB BeEIIECTBA OT THIA

32 KPUCTAJUTMUECKOHN PEelIETKU U BUIa XUMUYECKOM CBSI3U

4 Bakneiimve npencraBuTeN HEOpPraHMUECKUX BeliecTB. HemeTanssl u ux coequHeHus. MeTaibl U UX COeAMHEHUS
Krnaccudukaimss ¥ HOMEHKJIATypa HEOPraHHYECKHX COCJAMHEHUI: OKCHUIOB (COJIe00pa3yroliue: OCHOBHBIC, KHCIOTHbIE,
4.1 am(oTepHbIe) U HecoJieoOpasyrolre; OCHOBaHMM (IIET0YM U HEPACTBOPHMBIC OCHOBaHUS); KHCIOT (KHUCIOPOJCOACPKAILIUE H
OECKHUCIOPOIHbIC, OTHOOCHOBHBIC © MHOTOOCHOBHBIE); COJICH (CPEIHUX U KUCIIBIX)

42 Oduznyeckne U XMMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB-HEMETAUIOB: BOJOPOJA, XJIOpa, KHUCIOpOIa, Cepbl, a3oTa, (ocdopa,
' yriepojia, KpeMHUS

43 ®u3znueckue U XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-METAJUIOB. JIUTHSA, HATPHsl, KaJlMs, MarHus U KajJblus, aJIFOMUHUS,
' xKene3a. DIEeKTPOXUMHUYECKUH Psiji HANIPSYKEHNH METaJlIOB

4.4 duznyeckre 1 XMMUYECKHE CBOMCTBA BOJIOPOJAHBIX COEIMHEHUN HEMETAJUIOB: XJIOPOBOIOPOAA, CEPOBOAOPO/IA, aMMHUAKA

45 dusnyeckue U XUMHUUYECKHE cBoicTBa okcuaoB HemetaiuioB: cepsl (1V, VI), asora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V),
' kpemuusi(1V). IToaydyeHne OKCHIOB HEMETAIIIOB

4.6 Xumuueckue cBorcTBa okcuaoB: MeTawioB |A-IA rpymm, muaka, meau(ll) u xemnesa(ll, 111). [TonydyeHue oKCHI0B METAIIIOB

47 XUMHUYECKHE CBOMCTBA OCHOBaHUM M aM(OTEPHBIX THUAPOKCHAOB (Ha MpUMepe THUAPOKCHIOB ATIOMHHUS, )Kee3a, IHHKA).
' [Toydyenue ocHOBaHUH M aM(POTEPHBIX THAPOKCHIOB

48 OO0mue XUMHUYECKHE CBOWCTBA KHCJIOT: XJIOPOBOIOPOJHOW, CEpOBOJOPOIHON, CEPHUCTOW, CEpHOW, a30THOH, (ocopHOH,
' KpPEeMHHEBOH, yrojbHOH. Oco0ble XMMHUECKHE CBOMCTBA KOHIIGHTPUPOBAHHOM CEPHOM M a30THOM KUCIOT. [lomydeHne Kuciaor

4.9 OO6mme XxuMHUUIECKHe CBOMCTBA cpenHux coiieid. [lomyuenue conei

4.10 [Tonyuenue, cobupanue, pacmo3HaBaHUE BOJOPOA, KUCIOPOIa, aMMHAKa, YTIIEKUCIIOTO Ta3a B JabopaTopuun

411 [Monmyuenne amMmmuaka, CEpHON M a30THOM KUCIIOT B IPOMBIIIIIEHHOCTH. O0IIHe CIIoco0B! TOTYYEeHUSI METAIIOB




4.12

I'enermueckas cBSI3b MCXKIY KiIacCaMM HEOPTaHUYCCKUX COG)II/IHGHI/Iﬁ

5 XHWMHUYECKUE PEAKLINN
- Knaccudukanus XMMHUECKUX peaklMid 0 pa3IMyHbIM MPU3HAKAM: 110 YHCIY U COCTaBY Y4acTBYIOLIUX B PEAKLMHU BEILIECTB, IO
' Ter10BOMY 3G (eKTy, 0 U3MEHEHHUIO CTETIEHEH OKUCIIEHUS] XUMHUECKUX JIEMEHTOB
55 TennoBoit >pdexT XuMUUeCKOH peakuuu, TEPMOXMMHUYECKME YpaBHEHHUS. OK30- U HHIOTEPMHUUYECKHE PpEaKLUH.
' TepMoxuMuyeckue ypaBHEHUS
5 3 OKHCANTENBHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENIN U BoccTaHOBHUTENHW. Ilpoliecchl OKUCIEHHMS W BOCCTAHOBJICHUS.
' DNEeKTPOHHBIN 0aaHC OKUCIUTEIIPHOBOCCTAHOBUTEIILHON PEAKITUN
c4 Teopust snexTponurnyeckoil aucconuanuu. KaTHOHBI, aHUOHBI. OJIEKTPOJIUTHl M HEANEKTpoJauThl. CuHilbHbIE W cladble
' 31eKTposInThl. CTENEHb UCCOLMALUT
£ g Peakium noHHOro oOMeHa. YciIoBHUS NPOTEKAHUS pEaKUUil MOHHOrO OOMEHA, MOJIHbIE M COKpAalIEHHBIE MOHHBIC YPaBHEHUS
' peakuuii
6 XUMHS ¥ OKpYyXKaromias cpeia
6.1 BemectBa u maTtepuanbl B ITOBCEIHEBHOM KM3HU 4YeEJOBEKa. be3onmacHOe HCIOJb30BaHHE BELIECTB M XMMUYECKUX peakuuil B
' naboparopuu u ObITy. IlepBas moMolIb NPU XUMUUYECKUX 0KOTaX M OTPABJICHUAX
XHUMHUUECKOE 3arpsi3HEHHE OKpYKaromen cpensl (KHCIOTHBIC MOXK[IH, 3arps3HCHUE MOYBBI, BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro
6.2 npepotBpamenus [IpenensHas gonycrumas konueHtpanus seuiect ([1JK). Pons xuMuu B pelieHU# 3KOJIOTMYECKUX TPOOIIeM.
Ycunenue napHUKOBOro 3pQexTa, pa3pylmieHue 030HOBOIO CIIOSI
IIpumenenue cepsl, azota, dpochopa, yriaeposa, KpeMHUS U UX COCTUHEHUN B OBbITY, MEULIMHE, IPOMBIIUIEHHOCTH U CEJIbCKOM
6.3 xo3siictBe. [IpuMeHeHHe MeTauloB W CIUIaBOB (CTallb, YyTyH, IIOpaTIOMUHHNA, OpOH3a) B OBITY M HPOMBIIUICHHOCTH HX
coeauHenuil. [loHaTHE 0 KOPPO3UU METANITIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UHU
6.4 [TpupoaHble HICTOYHUKH YTIEBOAOPOI0B (Yroiib, MIPUPOAHBIN ra3, HeTh), MPOAYKTHI UX NepepaboTku (OCH3MH), UX POJIb B OBITY U




MIPOMBIINIJICHHOCTH

[epBoHauanbHBIC MOHATHA 00 OPraHUYECKHUX BEIECTBAX KaK O COCAMHEHMAX yriaepojaa (MeTaH, 9TaH, 3THIICH, alleTUIICH, STaHO,

6.5 [JIMIEPHH, YKCyCHas Kuciota). [ToHsTHe 0 OMONOrMYecKH BayKHBIX BELIECTBAX: )KUpAX, OCNKax, YIieBOJax — U MX POJH B YKHU3HU
YeJIoBeKa
7 Pacuérsr:
7.1 1o hopMysiaM XUMHUYECKUX COCTMHEHUI
7.2 Macchl (MaccoBO#t) J0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUAM
























