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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuM Ha YpOBHE OCHOBHOT'O O0IIEro 00pa3oBaHUs COCTaBJIeHA Ha OCHOBE TpeOOBaHUM K pe3ysbTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTesibHOM MPOTpaMMbl OCHOBHOTO 0011ero oopaszoBanus, npeactaBieHHbix B PI'OC 000, a
TakkKe Ha OCHOBe (eaepalbHON pabouel MporpaMMbl BOCIHMTAHHMS U C Y4ETOM KOHUEMIMU MpenofaBaHus y4yeOHOro
npenMera « XMMHUs» B 00pa3oBaTeIbHbIX oprannsanusix Poccuiickoit denepamuu.

[Iporpamma mo XWUMHM Ja€T NPEICTAaBIECHUWE O UENsIX, OOHmed cTpaTeruy OOy4YeHUs, BOCHUTAHUS M Pa3BUTHUSA
oOyuJaroluxcs CpeACcTBaMHi Y4EeOHOT 0 MpeIMeTa, yCTaHABIUBAET 0053aTeIbHOE NMPEAMETHOE COJIEpKaHUE, IPEyCMaTPUBACT
paclpeneneHue ero Mo Kjaccam M CTPYKTYpUpPOBAaHME II0 pasfesnaM M TeMaM IIpOorpaMMbl IO XUMHH, OIPEHEIseT
KOJINYECTBEHHBIE U KAUECTBEHHBIE XAPAKTEPUCTUKHU COAEPKAHUS, PEKOMEHAYEMYIO MOCIEA0BATEIBHOCTD U3YUEHUS XUMHUH C
Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€M, JIOTMKM YYEOHOro IMpolecca, BO3PACTHBIX OCOOEHHOCTEH
oOy4Jaronuxcsi, onpenenaseT BO3MOKHOCTH IMpeAMeTa I peaju3alud TpeOOBaHMM K pe3yjbTaTaM OCBOECHHUS OCHOBHOM
oOpa30BaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero o0pa3oBaHUs, a TakKe TpeOOBaHUI K pe3ysbTaTaM 00ydeHHUs
XUMHH Ha YPOBHE LeJIel U3yYeHHs PEMETa U OCHOBHBIX BHIOB yue€OHO-TI03HABATEIbHON JESTEIBHOCTH 00YYaroerocs mno
OCBOCHHIO Y4EOHOTO COJEPKAHMUS.

3HaHUE XHMHUHM CIYXUT OCHOBOW [JIsi (OPMHUPOBAHMS MHUPOBO33PEHHUS OOyYaroUIErocs, €ro MNpPeACTaBIECHUN O
MaTepUaJIbHOM €IMHCTBE MHpa, BAXXHYIO pOJIb UTPalOT (OpMUPYEMblEe XMMHUEH MPEICTaBICHHUS O B3aMMONPEBPAIICHUAX
SHEPrUM U 00 FBOJIIOLIMU BELIECTB B MPUPOJE, O MYTAX PELICHUS INI00aTIbHBIX POOJIEM YCTONYUBOIO Pa3BUTHUS YEJIOBEUECTBA
— CBIPbEBOM, YHEPTETUYECKOM, MUIIIEBON U IKOJIOTHIECKON 0€30MacHOCTH, MPOOJIeM 3paBOOXPaHEHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET peaiM3alii BO3MOXKHOCTEH JUIsl caMOpa3BUTUA U (OPMHUPOBAHUS KYJIbTYPhl JIMYHOCTH, €€ OOleld u
(GyHKIIMOHATBLHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH OO0y4aroumxcs, HaBBIKOB HX
CaMOCTOSATENIbHON Y4eOHOU IesTeNbHOCTH, IKCIEPUMEHTAIbHBIX W MCCIEI0BATEIbCKUX YMEHHM, HEOOXOAMMBIX KakK B
MOBCETHEBHOM )KM3HU, TaK U B MTPOPECCUOHATILHOM JESITEIbHOCTH;



3HAKOMUT CO CHEenu(UKON HaydHOrO MBIIUICHHUS, 3aKIa/IbIBAET OCHOBBI I[EJIOCTHOTO B3TJIsAa HA €UHCTBO MPUPOJBI U
YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM 3TAloM B (OPMUPOBAHUH €CTECTBEHHO-HAYYHOW IPAMOTHOCTH O0YJArOIITIXCS;

CrocoOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K TIPUPOJIC, K YETOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTMYECKOE 00pa30BaHUE O0yUarOIINXCS.

JlaHHble HampaBlieHUsI B 00YYEHUU XUMHUHU 00ECIEeYMBAIOTCS CIEU(PUKON coliepKaHusl Y4eOHOro MpeaMeTa, KOTOPHI
SBJISIETCS MIEIarOTUUYECKU aJIalTUPOBAHHBIM OTPaKeHHEM 0a30BOM HAYKHU XMMUU Ha ONPEJETIEHHOM dTane e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHUsI OPUEHTUPOBAH HAa OCBOCHHE OOYYAIOIIUMUCS CUCTEMBI
MEPBOHAYAJBHBIX TOHATUMA XUMHH, OCHOB HEOPTaHMYECKOM XHMHUU W HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TOHSITUN
OPTraHUYECKON XUMHUH.

CtpykTypa cojliepKaHUsi MPOTpaMMbl 1O XUMHH C(OpMUpOBaHA HAa OCHOBE CHUCTEMHOTO MOJXO0Ja K €€ H3YUYEHHIO.
ConepxaHue CKIIAIBIBACTCS U3 CUCTEMbI OHATUI O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MOHATHUN O XUMHYECKOU
peakiuu. O0Ge 3T CUCTEMBI CTPYKTYPHO OpPTraHM30BaHbl MO MPHUHIMITY IMOCIEAOBATEIBHOTO Pa3BUTHSA 3HAHUM Ha OCHOBE
TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS,

— [lepuonnueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— MPEJCTaBICHUIN 00 AIEKTPOIUTUIECKON JUCCOIMALIMY BEIIECTB B paCTBOPAX.

Teopernyeckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKH TOJYYEHHBIX U OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS TIOCIEOBATENIBHO OT OJHOTO YPOBHS K JIPYroMy, BBINOJHSS (PYHKIIMM OOBSICHEHHS M TIPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEN IMPAKTUYECKOTO IPUMEHEHHUSI U TTOTyUYCHUS N3YYaEMbIX BELIECTB.

OcBoeHMEe TporpaMMbl MO XHMHHM CIOCOOCTBYET (DPOPMHUPOBAHUIO MPEJCTABICHHUS O XUMHUYECKON COCTaBJISIONICH
HAYyYHOW KApTUHBI MHpa B JIOTUKE €€ CHUCTEMHOW MPHUPOIbI, IEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAaHUS B Hayke. VM3ydeHuwe XMMHUM MPOUCXOAUT C MPUBIICYCHUEM 3HAHWM M3 paHee M3YYEHHBIX Y4EOHBIX MPEIMETOB:
«Oxpyxaromuiit Mup», «buonorus. 5—7 kinaccb» U «dusuka. 7 Kiaccy.

[Ipy M3ydYeHUM XUMUU MPOUCXOIUT (POPMHUPOBAHUE 3HAHWNA OCHOB XMMHMYECKOW HAayKH Kak 00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMS, MPAKTUYECKON IEATEIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJbTYpbl. 3ajaya



y4eOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN — BaXKHEUIIUX (DAKTOB, MOHSATUHN, 3aKOHOB U
TEOPETHUECKUX TOJIOKEHUH, TOCTYIMHBIX OOOOICHUI MHPOBO33PEHUECKOTO XapakTepa, S3blKa HAYKH, B MPHOOIICHUU K
HAy4YHBIM METOJAM TO3HAHUS TIPH W3YyYCHUHM BEIIECTB M XUMUYECKHX pEakiuid, B (HOPMUPOBAHWH W PA3BUTHH
MO3HABATENbHBIX YMEHUM W HMX NPUMEHEHHH B Y4eOHO-MO3HABATEIbHOM U Y4eOHO-MCCIIENOBATENbCKOW JESITEIbHOCTH,
OCBOCHHH TMPaBUJI O€30MIaCHOTO OOpaIlleHHs C BEIIeCTBAaMH B TIOBCEHEBHOM JKU3HHU.

[Ipu n3ydyeHnn XMMUU Ha ypOBHE OCHOBHOT'O O0IIEro 00pa30BaHus BaXKHOE 3HaUYE€HUE TPUOOPENH TaKHE 11, KaK:

— (opMUpOBaHME WHTEIUICKTyaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEJIbHOMY IIPUHATUIO PEIICHUM, CTIOCOOHON aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HH;

— HaIpaBJIECHHOCTh O0YUYEHHUS HA CUCTEMATHUECKOE MPUOOIIEHNE 00YyJaromuXCcsl K CaMOCTOSITEIbHON MMO3HABATEIIbHON
JeSTEIbHOCTH, HAYYHBIM METO/IaM MO3HaHUSs, (POPMUPYIOIIUM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreuyeHne yCJIOBUHM, CMOCOOCTBYIOMIMX MPUOOPETEHHIO OOYYAIOUIMMUCS OIbITa Pa3HOOOPA3HOU AEATEIbHOCTH,
MO3HAHUSI U CAMOIIO3HAHUSI, KJIIOUEBBIX HABBIKOB (KJIOUEBBIX KOMIIETEHIIMI), MUMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJIOB JIEATEIBHOCTH;

— (opMupoBaHHe 00IICH (PYHKIIMOHAIBHOM U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHUCJIE YMEHUN OOBICHATH U
OIICHUBATh SBJICHUSI OKPYKAIOIIET0 MUPA, UCMHOJb3Yysl 3HAHUS U OIBIT, MOJYYCHHbIC MPU U3YUYCHUH XUMUH, PUMEHSTH UX
MIpU pelIeHUH MpoOJieM B MOBCETHEBHOM KU3HU U TPYAOBOU 1€ TEIHHOCTH;

— (gopmupoBaHue y oOy4aromuxcsi TYMaHUCTUYECKUX OTHOIICHWM, MOHUMAHUS IIEHHOCTH XUMHUUYECKUX 3HAHUU IS
BBIPAOOTKM SKOJOTUYECKU 1IEeTIECO00Pa3HOTO TOBEACHHUS B OBITY M TPYJIOBOHM JESITEIIBHOCTU B IEJISX COXPAHEHUSI CBOETO
3J10pOBbS U OKPYKAIOLIEN IPUPOAHOM CPEbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U CaMOBOCIMTAaHHUIO Ha OCHOBE YCBOCHUS
00111eueI0BeYeCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TTPOGUJIS M HAIIPABJIICHHOCTH JaJIbHEUIIIET0 00yUYeHHUs.

OO61iee 4KCIIoO YacoB, OTBEIEHHBIX JJIA U3YUYEHUs] XUMHUHM Ha YPOBHE OCHOBHOTO 00IIIero o0pa3oBaHusi, cocTaBisieT 136
yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezelto), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COIEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHauya/ibHbIE XUMHYECKUE IOHATHSA

[Ipeamer xumuu. Ponb XuMHUM B JKU3HU YelloBeKa. XUMHs B cucTeMe Hayk. Tena u BemectBa. Pu3nueckue CBOMCTBA
BEIIECTB. ArperatHoe cocTosinue BemlecTB. [loHsTHe 0 MeTo/1ax Mo3HaHUS B XUMUU. YHCThIe BemiecTBa U cMmecu. CriocoObl
pa3aeIeHUs] CMECEH.

ATOMBI U MOJEKYJIbl. XUMUYECKUE AIeMEHThI. CHUMBOJIBI XUMUUYECKUX 3JIEMEHTOB. IIpoCThie M CIIOKHBIE BELIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYCHHUE.

Xumuyeckass (opMyna. BaleHTHOCTH aTOMOB XHUMHUUYECKUX JJIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocutenbHas atomHas Macca. OTHOCUTENbHAs MOJIEKYyJsipHas Macca. MaccoBas J0Jis XMMHUYECKOrO dJIEMEHTa B
COC/IMHEHUHU.

KomnuectBo BemiectBa. Moib. MosipHast Macca. B3auMOCBsI3b KOJNMYECTBA, MACChl M YHMCJA CTPYKTYPHBIX €IUHUIL
BelecTBa. Pacuérel mo hopmynamM XUMHUYECKUX COSTUHEHUH.

duznveckue U XUMUYECKUE SIBJICHUs. XUMHUYECKas peakuus U e€ Mpu3HaKh. 3aKOH COXPAHEHHUS MacChl BEIECTB.
Xumnueckue ypaBHeHus. Knaccupukanmss XuMUYeCKUX peakuuid (COeIMHEHUs, pa3IoKEeHUs, 3aMEeIeHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0¥, MpaBmiiaMu padOThl B JTa0OpaTOpuu M NMpuéMaMu OOpalieHus ¢ J1adbopaTopHbIM
o0opyoBaHHEM, H3y4YCHHE W ONHCaHUE (PUBMYECKUX CBOMCTB OOpa3IOB HEOPTaHWMYECKUX BEIICCTB, HAOIIOJICHUE
(dbuznyeckux (TaBjaeHUe BOCKa, TasHUE JIbJla, pACTUPAHKUE caxapa B CTYIKE, KUTICHUE U KOHJICHCAIUS BOJbI) 1 XUMHUUECKUX
(ropeHue cBeuH, MPOKaJIUBaHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C KUCIIOTOM) SIBJICHUM, HAOJIIOICHUE U OTIMCAHUE
MPU3HAKOB MPOTEKAHUA XUMUYECKUX PEaKIuil (pa3joKeHHue caxapa, B3aMMOJICHCTBUE CEPHOU KHUCIOTHI C XJIOPUIOM Oapus,
paznoxenue ruapokcuga meau (ll) mpm narpeBanuu, B3ammopeiicTBue xeneza ¢ pactBopom coiu meau (ll), nzyuenwue
CrocoOOB pa3fiefieHuss CMEeCe: ¢ TMOMOIIbI MarHuTta, (GUILTPOBAHUE, BBIMAPUBAHME, AUCTUIULAIMSA, XpomaTorpadus,
MPOBEJICHUE OYMCTKHU TMOBAPEHHOM COJIM, HAOJIOJICHUE W OIMUCAHUE PE3YJIbTAaTOB MPOBEACHHUS OIbITA, WLIIOCTPUPYIOIIETO
3aKOH COXPAaHEHUSI MacChl, CO3JIaHUE MOJIeNIeld MOJIEKYJI (IIIapOCTEePKHEBBIX ).



Bakueiiuue npeacraBuTe M HCOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucnopon — snemeHT W mpoctoe BemiecTBo. HaxoxkaeHwe Kuciopoja B
npupone, ¢Gu3NYECKUe U XUMHUYecKue cBoiicTBa (peakiuu ropenusi). Oxcuabl. Ilpumenenue xkucnopoma. CrocoOsl
MOJIYYEHHsI KHCIIOpOoJa B J1ab0OpaTopuu W MpoMbIieHHOCTH. KpyroBopoT kuciopoja B npupoae. O30H — atoTpomHas
MOAU(pUKALIUS KUCIOPOIA.

TeroBoit 3h(deKT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS, JK30- U DHIOTEPMHUUYECKUE PEaAKIUU.
TomnuBo: yronb u MeTaH. 3arpsa3HeHue BO3yXa, yCUIIEHHE MapHUKOBOIO 3(deKTa, pa3pyluieHue 030HOBOTO CIIOSL.

Boaopoa — anemeHT u npocTtoe BemecTBo. Haxoxaenue Bojopoia B npupoje, GU3nuecKue 1 XMMUYECKHE CBOMCTBA,
IpUMEHEHHe, cnocoObl nonyyeHus. Kucnotsl u conu.

Mousipablit 00BEM ra3oB. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSIM.

dusnueckne CcBoMcTBa BOAbl. Boma kak pactBoputrenb. PacTBopel. HachlleHHBIE W HEHACBIIIEHHBIE PACTBOPHI.
PacTtBopumocTh BemiecTB B Boje. MaccoBasi 10Jig BEHIECTBA B pACTBOpPE. XMMHUYECKUE CBOWCTBA BOAbl. OcHOBaHus. Ponb
PacTBOPOB B IPUPOJIE U B )KU3HU 4esloBeKa. KpyroBopot Boasl B Ipupoie. 3arpsi3HEHUE TPUPOIHBIX BoA. OXpaHa U OYMCTKA
IIPUPOJHBIX BOJL.

Knaccudukanus Heoprannyeckux coenuHeHuit. Oxcunbl. Knaccudukanus okcuaoB: cojieoOpasyroine (OCHOBHBIE,
KHCIIOTHBIE, am(poTepHbIe) U HecodeoOpasytomue. HoMenknarypa okcuoB. Pu3nueckue U XMMHUYECKHUE CBOMCTBA OKCHJIOB.
[Tomy4yeHnne okcuaoB.

OcHoBanusa. Krnaccudukarusi ocHOBaHWW: IWIENTOYM W HEPACTBOPUMBIE OCHOBaHHS. HomeHklaTypa OCHOBaHHIA.
du3nyecKkrne U XMMUYECKHE CBOMCTBA OCHOBaHUU. [loiryyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucior. Pu3nueckue M XMMHUYECKHE CBOWCTBA KHUCIOT. Psif
aktuBHOCTH MeTaiuioB H. H. bekerosa. Ilonyyenue kucinor.

Conu. Homenknatypa coneil. @u3ndeckrue 1 XuMH4YecKue cBoiicTBa coneil. [lonyuenue conei.

I'eneTnueckas CBsI3b MEXKAY KJIaCCAMU HEOPTAHUYECKUX COCAUHEHUN.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEe/eNIEHUEe COACpPKaHUs KUCIOPOoJia B BO3JyXe, MOJIyYeHHE, COOMpaHKe, paclio3HaBaHUE U U3Y4YCHHE
CBOMCTB KHCJIOPOJa, HAOJIOIEHUE B3aWMOJECHCTBUS BEIIECTB C KUCIOPOJOM U YCIIOBHUSI BO3HMKHOBEHMS M MPEKpPAILCHUS



ropenus (moxkapa), 03HaKOMJIEHHE ¢ 00pa3liaMi OKCHJIOB U OMMCaHUE UX CBOWCTB, MOJTYy4YeHUE, COOMpaHUE, paclio3HaBaHUE U
M3y4EHUE CBOMCTB BOJOpoAa (ropeHHe), B3auMojeicTBue Bogopoaa ¢ okcuaoM menu (l1) (BO3MOXHO HCMONIB30BaHHE
BHJICOMATEPHAIIOB), HAOJIOMCHUE OOPA3IOB BEIIECCTB KOJIMYECTBOM | MOJb, HCCIEOBAaHWE OCOOCHHOCTEH pPACTBOPEHUS
BEILIECTB C PAa3JIMYHOW PACTBOPUMOCTHIO, MPUTOTOBIECHHUE PACTBOPOB C OMPEAEIEHHOW MACCOBOU JI0JEN pAaCTBOPEHHOTO
BEIIECTBA, B3aMMOJCHCTBUE BOJbI C METaulaMH (HATpUEM W KaybleM) (BO3MOKHO HMCIOJb30BaHUE BUIEOMATEPHUATIOB),
UCClIeIoBaHUE 00pa3IlOB HEOPTAHMUYECKUX BEIIECTB PA3IMYHbIX KJIACCOB, HAOIIOACHUE U3MEHEHUS OKPACKU WHIUKATOPOB B
pacTBopax KHUCIOT U IIesnoued, uzydeHue B3aumozeicTBus okcuaa meau (ll) ¢ pacTBOpoMm cepHON KHUCIOTBI, KUCIOT C
MEeTaJlJIaMH, PEaKuii HEeUTpanu3aluu, MOJTyYeHUEe HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJHOTO METajula APYTUM U3
pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelme Ki1acchl HEOPraHMYECKUX COEIUHEHUID.

Hepunoanyecknit 3akoH u Ilepumoanmyeckasi cucrema xumudeckux 3jiemMeHToB /. M. MenneneeBa. CtpoeHue
aTOMOB. XMMHUYeCKaf CBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[lepBbie MOMBITKK KIacCU(PUKALIMU XUMHUUYECKUX 3JeMEHTOB. [loHSTHE O Tpynmax CXOAHBIX JIEMEHTOB (IIEJIOYHBIEC U
IEJI0OYHO3EMETBHBIE METaJUIbl, TaJOTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(OTEpHBIC OKCHUIbI U
TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanueckas cucrtema xumudeckux siemeHToB . 1. MenneneeBa. KopoTtkonepuonnas u
muHHOTIeproaHas (Gopmbl Ilepuonuueckoit cucrembl xumudeckux seMeHToB JI. M. MenaeneeBa. [lepuoasl u rpymnmsi.
Du3NYECKU CMBICII TOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIBI AJIEMEHTA.

Ctpoenne aromoB. CoctaB aToMHBIX sifiep. M3oTomnbl. DnekTponbl. CTpOEHUE AIEKTPOHHBIX 00070YEK aTOMOB MEPBBIX
20 xumuueckux 3rmeMeHToB [lepuonnueckoil cucremsl [. 1. MenaeneeBa. XapakTepucTuka XUMUYECKOTO JIEMEHTA IO €0
nonoxeHuro B [lepuogunueckon cucreme J[. 1. Meneneesa.

3aKOHOMEPHOCTH M3MEHEHHS paJnyca aTOMOB XMMHUYECKUX AJIEMEHTOB, METANTMYECKUX U HEMETAUIMYECKUX CBOWCTB
10 TPYIIIaM U TIEPUOJIaM.

3nauenue Ilepuonuueckoro 3akoHa u Ilepuoanveckoi CHCTEMbI XUMUYECKMX JJIEMEHTOB ISl Pa3BUTHS HAyKU H
npaktuku. [{. 1. MenaeneeB — yu€Hbli U TPaKIaHUH.

Xumudeckass cBs3b. KoBajneHTHast (TOJIIpHAsT W HEMOJISIpHAS) CBS3h. DJEKTPOOTPUIATEILHOCTh XUMHUUYECKHUX
aneMeHTOB. IoHHas CBs3b.



Crenenp oxucieHusd. OKHUCIHMTEIBHO-BOCCTAHOBUTENBHBIE peakuuu. lIpomecchl OKHUCIEHHS M BOCCTAaHOBJICHMS.
OxHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB BEUIECTB METAIIIOB U HEMETAJUIOB, B3aUMOJACHCTBHE TMAPOKCUAA IIMHKA C PACTBOPAMU KHUCIIOT U
IIeJI0ue, MPOBEJCHUE OIbITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIMI (TOpeHue,
peaKkiuy pas3yioKeHUs, COSTUHEHMUS).

Mesicnpeomemmuboie cea3u

Peanm3zannst MEXIpEIMETHBIX CBS3€W NMPU M3YYEHHHM XMMHHM B 8 KJIACCE OCYIIECTBISAETCS 4Y€pe3 HCIOJb30BAHHUE Kak
OOLIMX €CTECTBEHHO-HAYYHbIX MOHATHM, TaKk M TOHSATHH, SBISIOIUXCS CUCTEMHBIMU JJIsi OTHENIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (DaKT, TUNOTE3a, TEOpHUs, 3aKOH, aHAJIN3, CUHTE3, KilacCU(pUKALMS,
MEPUOINYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIEITUPOBAHNE, U3MEPEHHE, MOJEIIb, SIBIICHUE.

@®usuka: Marepus, aToOM, DdJEKTPOH, IMPOTOH, HEWTPOH, HOH, HYKIWJ, H30TOIbI, PAaJAMOAKTUBHOCTb, MOJIEKYJIA,
AIIEKTPUYECKUI 3aps]l, BEIIEeCTBO, TENO, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MUECKUE BEIMUYUHBI, €IMHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COMHIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaANbl, TOPHbIE MOPOJIbI, IMOJE3HBIE MCKOMAEMblC, TOIUIMBO, BOJHBIC
pecypchl.

9 KUIIACC

BemecTBo M XuMHuYecKas peakiuus

[lepnogmueckuit 3akoH. Ilepnommueckas cucrema xumuueckux simeMmeHToB [[. M. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XMMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KNS, KAJIBLMSA U UX COCTUHEHUIN
B COOTBETCTBUU C ITOJIOKEHUEM IEMEHTOB B [leproanueckoit cucteMe U CTpPOEHUEM UX aTOMOB.

Crpoenue BemecTsa: BUAbl XUMUYECKOUW CBA3U. THUIBI KPUCTAIUNIMYECKUX PEUIETOK, 3aBUCUMOCTh CBOKCTB BELIECTBA OT
TUIA KPUCTAJUINYECKON PEIIETKU U BUAA XUMUYECKOU CBA3H.



Knaccudukanus v HOMEHKJIATypa HEOPraHWYECKHUX BeIIeCTB. XHUMHUYECKHME CBOMCTBA BEIIECTB, OTHOCAIIUXCS K
Pa3JIMYHBIM KJIACCaM HEOPTAHUYECKUX COCAUHEHNUN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XUMHUECKUX PEAKIMA MO pa3IMYHBIM MpHU3HaKaM (MO YHCIy U COCTaBy YYaCTBYIOIIMX B pEaKlUU
BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, M0 M3MEHEHUIO CTENEHEH OKUCICHUS XUMUYECKHUX SJIEMEHTOB, MO OOpaTUMOCTH, IO
YUYaCTHIO KaTaanu3aTropa). IK30- U SHJOTEPMUUYECKHUE PEAKIINU, TEPMOXUMHUECKUE YPABHEHHUS.

[lonsitTue o ckopoct xuMuyeckod peakiuu. [loHsarne 00 0OOpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX PEAKIUSX.
IloHATHE O TOMOTEHHBIX U I€TEPOreHHbIX peakuusax. [londarue o karanuse. [IoraTHe 0 XUMUYECKOM paBHOBeCHH. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTh XUMUYECKON PEAKIIMU U TIOJIOKEHNE XMMUYECKOTO PABHOBECHSL.

OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUHU, AJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOW PpPEAKIINU.
CocTraBieHre ypaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI ¢ UCIIOJIB30BaHUEM METOA 3JIEKTPOHHOr0 OanaHca.

Teopust BAEKTPONUTHYECKONW NHCCOLMALMU. OJEKTPOJMUTBI M HEINEKTPONuThl. KaThoHbl, aHMOHBL. MexaHu3Mm
JUCCOLIMAIIMM BEIIECTB C pa3IMYHbIMU BUJAMU XUMHUYecKOW cCBsi3H. CreneHp auccounanuu. CunpHble U clia0ble
DIEKTPOJIUTHI.

Peakuuu moHHOro oOMeHa. YcCJOBHMsSI NMPOTEKaHHs pPEaKIMid HMOHHOTO OOMEHa, IMOJHbIE U COKpAalIEHHbIE HWOHHbBIE
ypaBHeHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAHUHN U COJIEH B CBETE MPEICTABICHUM 00 JIEKTPOJUTUYECKON TUCCOIUAIINU.
KauecTBeHHbIe peakiiuu Ha HOHBI. [IoHATHE O THApONM3E COoNEl.

Xumuueckuii IKCnepumMenm:

O3HaKOMJIEHHE C MOJENISIMHU KPUCTAINIMYECKUX PEIIETOK HEOPIaHUYECKUX BEIIECTB — METAJIIOB U HEMETaJlJIoB (rpadura
U anaMmasza), CIOXKHBIX BEIIECTB (XJIOpHAa HATpHsl), HMCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTM XUMHUYECKONW peakuuud OT
BO3JCHCTBUS PA3NUYHBIX (DAaKTOPOB, HCCIEIOBAaHHE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MpoIecca IUCCOLMALUU
KHUCIIOT, LIeJoYeldl U coJjied (BO3MOXKHO MCIOJIb30BaHUE BHJIEO MaTEpHUalioB), MPOBEACHHE OMBITOB, WLIIOCTPUPYIOLIUX
MPU3HAKU TPOTEKAHUS peakuuid MOHHOTO oOMeHa (0Opa3oBaHUE OcaliKa, BbIAEJIEHUE raza, 0Opa3oBaHHE BOJbl), OIbBITOB,
WJUTFOCTPUPYIOIIUX HPHUMEPBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIMN (TOPEHHE, PEAKIMU Pa3I0KEHUs, COCAUHEHU),
pacIlio3HaBaHWE HEOPraHWYECKUX BELIECTB C MOMOIIBIO KAaYECTBEHHBIX PEAKUMH HAa MOHBI, PEIICHHUE SKCIIEPUMEHTAIBHBIX
3a1ad4.

Hemerauibl 1 X coeIMHEHUS



OO6mas xapaktepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTepHbIE CTeNeHu okuciaeHus. CTpoeHue u
(U3UYECKHEe CBOWCTBA MPOCTHIX BEMIECTB — TaJOreHOB. XMMHYECKHE CBOWCTBA Ha MpUMEpe Xjopa (B3auMOICHCTBHE C
METaJUlaMH, HEMEeTalaMH, Iiesnodamu). XiopoBoaopod. CoiiiHas KHCIIOTa, XUMHYECKHE CBOMCTBA, IIOJyYEHHE,
npuMeHeHue. JlelicTBue Xjopa M XJOpPOBOJOPOJA Ha OpraHU3M 4YesoBeka. BaxHeiinne XJIOpuibl U UX HAXOXKJICHHUE B
pupoe.

O6mmas xapaktepuctuka 31emMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHHUS.
Crpoenne u QuanyecKne CBOWCTBA MPOCTBIX BEUIECTB — KUCIOPOJAA U Cepbl. AJUIOTPOIHBIE MOJIU(DHUKAIMU KHCIOpoAa U
cepbl. XUMHUUYECKHE CBOMCTBa cepbl. CepoBOOPOA, CTPOCHHE, (PU3NYECKHE M XMMHYECKUE CBOMCTBA. OKCUABI CEpbl Kak
IPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, GU3NYECKUE U XMMUYECKUE CBOMCTBa (0OIIME KaK MpPEACTaBUTENS
KJ1acca KUCJIOT U crienupuyeckue). XMMUYECKUE peaKklinu, JIEXkKaIIUe B OCHOBE MIPOMBIIIJIEHHOTO ClI0c00a MOJIy4eHUs CEpHOM
KUCIOThL. [Ipumenenue cepHoit kucnotel. CoJld CEpHOM KHMCIIOTHI, KaYECTBEHHAsl peakuusl Ha cyibdaTr-uoH. HaxoxneHnue
cepbl U €€ COeAMHEHUN B MNpUpOjE. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpeibl COENMHEHHMSIMU Cepbl (KUCIOTHBIE
JOK]1, 3arpsI3HEHNE BO3/lyXa U BOJOEMOB), CITOCOOBI €r0 MPEIOTBPAILIECHHUS.

OOmas xapakrtepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUS.
A30T, pacnpocTpaHeHue B mnpupoje, pusnueckue u XuMudyeckue cBoiicTBa. KpyroBopor azora B mpupoae. AMMHAK, €ro
(du3nUecKue 1 XUMUYECKHUE CBOMCTBA, OJydeHHe U puMeHeHne. Conu aMMOHUS, X PU3HUECKHE U XUMUYECKUE CBOWCTBA,
npuMeHeHue. KauecTBeHHasi peakiusi Ha MOHbl aMMOHHUA. A30THAsl KUCJIOTA, €€ MONydeHue, PU3HUEeCKue U XUMHYECKHUE
cBOMCTBa (00IIME KaK MPEICTABUTENS Kiacca KUCIOT u cneruduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEH aMMOHHS B
KauecTBE MUHEPAJIbHBIX YAOOpeHHid. XMMHUYECKOE 3arpsi3HEHUE OKPYXKaloUlell cpeabl COSAMHEHUSMU a30Ta (KUCIOTHBIE
JIOKTM, 3arps3HEHUE BO3AyXa, MOYBBI U BOMOEMOB). Docdop, ammoTponHbie Moaudukamuu (ochopa, dbusmdeckue u
xumuyeckue cporictBa. Oxcun dochopa (V) u dochopnas kucinora, pu3nMuecKue U XMMUYECKHE CBOWCTBA, MOJy4YEHUE.
Hcnonb3oBanue pochaTtoB B kKauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mras xapaktepuctuka 31emMeHToB |V A-rpynmbel. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTETICHU OKUCIICHHS.
Yrnepos, annoTponHbie MoaUu(UKALMY, PaCIpOCTpaHEHUE B MpUpoje, GU3NYECKUe U XUMUYECKHe CBOMCTBa. AncopOuusi.
Kpyrosopor yraepona B mpupone. OKcuasl yriiepona, ux (QuU3MUecKrhe U XUMUYECKHUE CBOWCTBA, NEHCTBUE HA KUBBIE
OpraHu3Mbl, MOJYYEHUE U MNPUMEHEHHE. DKOJOTHYeCKHe MpoOieMbl, CBsi3aHHbIE ¢ okcuaoMm yriaepona (lV), rumoresa



rJ1I00aJIbHOTO TOTETUICHUS KJIMMAaTa, MapHUKOBBIN 3PdekT. YronpHas KucioTa U e€ coiiu, ux (U3HUYeCKUe U XUMUYECKUE
CBONCTBa, TIOJIydeHHE U mpuMeHeHue. KadecTBeHHast peakiusi Ha kapOoHAT-MOHBL. Vcronp3oBaHne KapOOHATOB B OBITY,
MEUITNHE, TIPOMBIIIIEHHOCTH B CEILCKOM XO035HCTBE.

[lepBoHavasibHbIE TIOHATUSL 00 OPraHUMYECKUX BEIIECTBAX KaK O COEIMHEHHUSX yriepoja (MeTaH, 3TaH, STHJIEH,
aleTUJICH, TAHOJ, TIUIEPHUH, YKCYCHas kucnoTa). [IpupoiHble HCTOUHUKHU YTIEBOAOPOOB (YTojb, IPUPOAHBINA ra3, HeQTh),
IPOJYKTHI UX TIepepaboTKu (OEH3UH), UX POJIb B OBITY U MPOMBINIICHHOCTH. [IoHSITHE 0 OMOTOTHYECKH BaXKHBIX BEIECTBAX:
XKupax, Oenmkax, yrieBojax — U UX POJU B JKMU3HM YeloBeKa. MarepuanbHOE SAMHCTBO OPTaHWYECKUX M HEOPTAaHUICCKUX
COCTMHEHU.

Kpemuuii, ero ¢usznueckrue U XMMHUYECKUE CBOMCTBA, MoydeHUEe U mpuMmeHeHue. CoelMHEeHUs] KPEMHUS B TIPUPOJIE.
O6mme npencraBineHuss 06 okcuae kpemuus (IV) um kpemuHueBoil kuciore. CWIMKaThl, UX HCIIOJb30BaHUWE B OBITY, B
MIPOMBINUICHHOCTH. BakHEHIe cTpouTENbHbIE MaTepUalIbl: KEpaMUKa, CTEKJIO, IIEMEHT, OETOH, kene300eToH. [Ipobiembl
0€30MacHOT0 MCIIOIL30BAHMS CTPOUTEIIBHBIX MAaTEPHUAJIOB B TTIOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3ioB HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEACHUE KAUECTBEHHBIX PEAKIUN Ha
XJIOPUI-UOHBI U HAOJIOJICHHE TMPU3HAKOB MX MPOTEKAHUS, OIBITHI, OTpaxkaromue (U3NYECKMe M XUMHUYECKHE CBOWMCTBA
TaJIOT€HOB U WX COEAMHEHUH (BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJTIOB), O3HAKOMJIEHHME C 0O0pa3uaMu XJIOPHUOB
(rajloreHuI0B), O3HAKOMJIEHHE C 0Opa3laMu cepbl U €€ COeIUHEHUSIMU (BO3MOKHO HCIOJIB30BAHUE BHUIEOMATEpPUAIIOB),
Ha0Ir0ICHUE TIpoliecca O0yTIMBaHUs caxapa IMoj ACHCTBUEM KOHIICHTPUPOBAHHOW CEPHOU KHUCIIOTHI, U3yUYE€HNE XUMUYECKHUX
CBOMCTB pa30aBJIICHHON CEPHOI KHCIIOTHI, MPOBEJEHNE KAUECTBEHHOM PEeaKIuu Ha CyIb(})aT-uoH U HAOJIOICHHE TTpU3HaKa e€
MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKUMH CBOWMCTBaMH a30Ta, Gocdopa M MX coenMHEHH (BO3MOXKHO HCIOJIb30BAHHE
BHJICOMaTEpHAIOB), 00pa3aMu a30THBIX U (OChHOPHBIX yAOOpEeHUM, MOTydeHue, COOMpaHue, pacrlo3HaBaHUE U U3YYCHUE
CBOMCTB aMMHaka, MPOBEACHHUE KAYCCTBCHHBIX PEaKIMA HAa WOH aMMOHHS W ¢ocdaT-uOH W H3yYEHUE TMPU3HAKOB WX
MPOTEKaHUsS, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeEIb0 (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HM3yUYCHHE MOJENEH KPUCTAUIMUECKUX PENIETOK anMmasa, rpaduta, (ysuiepeHa, O3HAKOMIICHUE C
MIPOIIECCOM  aJCOPOIMU PACTBOPEHHBIX BEIICCTB AKTUBHUPOBAHHBIM YIVIEM W YCTPOMCTBOM MPOTHUBOTA3a, IOJIy4YCHUE,
coOupaHue, pacro3HaBaHUE M M3y4YeHUE CBOMCTB YIVIEKHCIIOTO rasa, MPOBEJCHHE KAaYeCTBEHHBIX PEaKIUi Ha KapOoHAT U



CUJIMKAT-UOHBl M W3YYCHHUE IMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C MPOAYKIHUEH CHUIMKATHOW MHPOMBIIUIEHHOCTH,
pEIICHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaKHEUIlIne HEMETAUIbI U KX COCTUHECHUSD).

MeTaJiibl 4 UX COeTUHEHUS

OO6mas xapaKTepUCTHKAa XUMUUECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHHMH MX MOJIOKEeHUs B [leprnoanueckoit cucreme
xumudeckux snaemeHToB . M. MenaeneeBa u crpoeHust atromoB. CTpoeHHe MeTauioB. MeTannuyeckas CBS3b H
METAJUIMYECKasT KpUCTAIUIMYECKasl PEIETKa. DJICKTPOXUMUYECKUN PsAJl HANPSHKEHUN METaIIoB. PU3NUECKUE U XUMUYECKUE
cBoiicTBa MeTayuioB. O0muMe crnocoObl NoaydyeHuss MeTayioB. [IoHATHE 0O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI
uX OT Koppo3uu. CruiaBsl (CTalb, YyTyH, TIOPATIOMUHUMN, OpPOH3a) U UX TPUMEHEHUE B OBITY U MPOMBIILIIEHHOCTH.

[Ilemounble MeTasuIbl: MoJiokeHUE B [lepuoauueckon cucreme xumuueckux siemeHtoB JI. M. MenaeneeBa, ctpoeHue
HUX aTOMOB, HaxoXJeHHe B mpupoje. dusznueckne m XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusd U Kaius). OKCuabl U
TUJIPOKCHUABI HATPUA U Kalusl. [[puMeHeHne MEeN0UYHbIX METAIJIOB U UX COCTUHEHUM.

[[lenouyHO3eMENBHBIE METAIJIBI MATHUN U KAJIBLWN: MOJ0KEHNE B [leproinueckor cCucTeMe XUMUYECKUX AIIEMEHTOB /1.
N. MeHnneneeBa, CTpOCHUE UX aTOMOB, HaXOXJICHHUE B mpupoae. Pu3ndyeckue U XUMUYECKHE CBOMCTBA MarHusl U KaJbIUSL.
Baxxnetinme coequHeHns Kaablusl (OKCHI, THIPOKCHI, CONTH). JKECTKOCTD BOJIBI M CITIOCOOBI €€ yCTpaHEHHS.

AnroMuHUN: nosioxkeHue B Ilepuoanueckoit cucteme xumuueckux snemeHtoB JI. M. MenaeneeBa, cTpoeHrue aToma,
HaxoXJeHue B npupoje. Gu3ndyeckrue U XMMHUUYECKUE CBOMCTBA alFOMUHMS. AM(POTEpHBIE CBONCTBA OKCHJA U TUIIPOKCU]IA
AJTFOMUHUSL.

Kenezo: monmoxenue B llepuommueckor cucreme xumuueckux syeMeHToB [[. M. MennpeneeBa, crpoeHue aroma,
HaxoXKJIeHUE B npupojae. Pu3ndeckne 1 XUMHUYECKUE CBOMCTBA kele3a. OKCUIbI, THAPOKCUABI U cou xkene3a (I1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIyYCHHUE.

Xumuueckuii IKCnepuMeHm .

O3HaKOMJIEHHE C o0pa3llaMu METaUIOB M CIUIaBOB, MX (PU3NYECKUMHU CBOWMCTBAMH, M3YYEHUE PE3YJIbTATOB KOPPO3UU
METAJJIOB (BO3MOYKHO HCIIOJIB30BAaHHE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJECHCTBHS OKCHJIA KalbIUsS W HATPHS C
BOJI0M (BO3MOYKHO HCIIOJIb30BAaHUE BHUJIEOMATEPHAJIOB), UCCIICIOBAHUE CBOMCTB JKECTKOM BOJBI, MpOIlecca TOPEHUS JKeje3a B
KUcjopoAe (BO3MOXXHO HCIIOJIb30BaHUE BHUIACOMATEPHATIOB), MPU3HAKOB IMPOTEKAHMUS KAYECTBEHHBIX PEAKIMA HA HOHBIL:
MarHusi, Kajgblius, adroMuHus, nuHka, keneza (1) u xemeza (Ill), memu (1), HaGmromEeHHME W oOMHMCaHWE MPOIECCOB



OKpAalIMBaHUs IUIAMEHM MOHAMU HATpHUs, KaJlusi U KalblMs (BO3MOXHO MCIIOJNb30BAHUE BUAEOMATEPUAJIOB), UCCIIEIOBAHUE
aM(pOTEepHBIX CBOMCTB THAPOKCHAA AIOMUHHUS W THIPOKCHIA IMHKA, PEIICHUE SKCIEPHUMEHTANbHBIX 3a/ad 10 TeMe
«BakHenmme MeTauibl U UX COCTUHEHUSD.

XUMHA U OKPYKAKOIIAA cpeaa

BemectBa 1 Marepuansl B IIOBCEJHEBHOM >KM3HM 4eJIOBEKAa. be3omacHoe HCIIONb30BAaHME BEIECTB M XMMHYECKHUX
peakuuii B ObITy. [lepBast momMolis npyu XMMHUYECKHUX 0XKOTaX U OTPABICHUSIX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYyXkKarolleld cpeabl (ImpenenbHas TonmycThUMas KOHUeHTpauus Bemiects, aainee — [1/IK).
Ponb XuMHM B pelIEHUN SKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKCnEpuMeHm:

n3ydeHue o0pa3LoB MaTepualoB (CTEKIIO, CIIJIaBbl METAJIOB, OJIMMEPHBIE MAaTEPHUAIIBI).

Mesicnpeomemmnuoie céa3u

Peanm3zannst MEXIpEIMETHBIX CBS3€U NMPU M3YYEHHHM XMMHH B 9 Kilacce OCYIIECTBISETCS 4Yepe3 HCIOJb30BAHHUE Kak
OoO0LIMX €CTECTBEHHO-HAYYHBIX TMOHATHM, TaK M TMOHATUN, SBISIOMIKUXCA CUCTEMHBIMU JJisi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO011ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHbIM (DaKT, TUIOTE3a, 3aKOH, TEOpHs, aHAIU3, CUHTE3, KiacCupUKalus,
MEePUOJIMYHOCTh, HAOJIOJEHUE, 3KCIEPUMEHT, MOJECIUPOBAHHE, H3MEPEHHE, MOJENb, SIBICHUE, MAPHUKOBBIA 3(DPEKT,
TEXHOJIOTHsl, MATEPHUAIIBI.

®usuka: marepus, aTroM, DJEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKIWZ, H30TOIbI, PAaJIMOAKTUBHOCTb, MOJIEKYJIA,
AIIEKTPUYECKUI 3aps], MPOBOAHUKH, MOJIYPOBOJHUKU, JUIIEKTPUKH, (OTORIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHME BEIIEeCTBa, ra3, pacTBOp, PACTBOPUMOCTh, KPUCTAIIMUECKAsl peIETKA, CIUIaBbl, (PU3NUECKUE BEIUYUHBI, €IUHUILIBI
MU3MEPEHNUSA, KOCMUYECKOE MMPOCTPAHCTBO, IIJIAHETHI, 3BE€3/1b1, CONHIIE.

buonorusa: ¢otocunTe3, aAbixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPATbHbIE YyIOOPEHMS, MHUKPOIIIEMEHTHI,
MAaKpO3JIEMEHTBI, IUTATEIIbHBIE BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOAbI, IOJIE3HbIE HCKOMAEMbIE, TOIUIMBO, BOJHbBIE

pPECypCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBLI 110 XUMHWHN HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC PE3yJbTaThl OCBOCHHUS IPOrPaMMBI OCHOBHOIO OOIIEro oOpa3oBaHHUS JOCTUTAIOTCS B X0 OOydYeHHs
XMMHH B ©IUHCTBE YYCOHOH M BOCIHUTATECILHOW JEATSIBHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMH POCCHUCKHMHU
COLIMOKYJIbTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMH IICHHOCTSAMH, MIPUHATHIMU B OOIIECTBE MTPaBHUIIAMUA M HOPMaMH ITOBECHMSI
1 CITIOCOOCTBYIOT IIPOIIECCaM CAMOITO3HAHHMS, CAMOPA3BUTHS M COIMAIN3AINH 00YyJarOUXC.

JIMIHOCTHBIC pE3yJbTaThl OTPAXKalOT TOTOBHOCTH OOYYaIOIIHUXCS PYKOBOJCTBOBATHCS CHUCTEMOH ITO3UTHBHBIX
IIECHHOCTHBIX OPUCHTAIIMIA U PACITUPEHHUE OIBITA JICATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIEHUS K OTCUECCTBEHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY M HAYYHOMY HACICIHUIO, MTOHUMAHUS
3HAYCHHUS XMMHYECCKOM HAyKH B KU3HH COBPEMEHHOrO OOINECTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOM HHGOpMAIUCH O
MEPEAOBBIX JOCTIKCHUSX M OTKPBITUSIX MHPOBOM M OTCYCCTBCHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHpa U OOIIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MIPEACTABIICHUS] O COIMAJIBHBIX HOPMax M MPaBHJIaX MEKIUYHOCTHBIX OTHOIICHHH B KOJUICKTHBE, KOMMYHUKATHBHOM
KOMITIETCHTHOCTH B OOIIECTBEHHO IIOJIC3HOM, y4eOHO-HCCIIEIOBATEIBCKOM, TBOPUSCKOW M JPYrUX BHIAX JCSITCIBHOCTH,
TOTOBHOCTH K pa3HOOOPa3HON COBMECTHOM JCSITCIIBHOCTH MPHU BBITIOJIHCHUH YUCOHBIX, IT03HABATEIbHBIX 3a71a4, BHIITOJTHCHUH
XUMHUYCCKHUX SKCIICPUMEHTOB, CO3JaHMHM YYEOHBIX MPOCKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHWIO M B3aMMOIIOMOIIU B
MPOIIECCEe ITOM yueOHOU JeaTeIbHOCTH, TOTOBHOCTH OLICHWBATh CBOE MOBEICHUE M MOCTYIIKA CBOMX TOBAPHILIEH C MO3UIUH
HPABCTBCHHBIX M MTPABOBBIX HOPM C YUETOM OCO3HAHHMSI ITOCIICICTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYCCKUE MPEACTABICHUS O BEIIECTBE U XUMHUYCCKOM PEaKI[ii, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHM M COCTABIIAIOIIME OCHOBY JUIS IMOHUMAaHHs CYIIHOCTH HAy4YHOH KapTHHBI MHpa, IMPEACTaBICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPUPOABI, B3aUMOCBA3X YEIOBEKa C IPUPOIHOMN CpEao, O pOoJIM XUMHUH B TO3HAHUU
ATHUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHBIE MOTHBBI, HApPABICHHBIC HA TMOJyY€HHWE HOBBIX 3HAHUN MO XMMHUHU, HEOOXOAWMBIE Ui OOBSICHEHUS
HaOJI0JaEMbIX IPOLIECCOB U SIBICHUM, MO3HABATEIbHOW, MH()OPMALIMOHHOW M YHUTATEIbCKOM KyJIbTYpbl, B TOM 4YHCIIE
HaBBIKOB CAaMOCTOSITEJIbHOM paboThl C Y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM JHUTEpaTypoH, JOCTYINHBIMH TEXHUYECKUMHU
CpeaCcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUM;

HMHTEpeC K 00YUEHUIO U MO3HAHUIO, JII0O03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOpa30BaHUIO, TPOCKTHON U
MCCJIEI0BATENbCKON NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIlPaBJIECHHOCTH U YPOBHS 00y4Y€HUs B JaJbHEHIIEM;

4) hopMUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHUE LIEHHOCTH KM3HHU, OTBETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH Ha 3/J0POBBIN 00pa3 *KHU3HHU,
OCO3HAaHWE TIOCJIEJICTBUA H HENPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJICHUs alKOTOJs, HApPKOTHKOB, KYypEHHs),
HEO0OXOJAMMOCTH COOJIIOICHHS MPAaBHJI 0€30MAaCHOCTH MpPU OOpAlIEHWH C XMMHUYECKUMHU BEIIECTBAMH B OBITY M peaabHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPAKTUYECKOMY H3yueHHUI0 npodeccuil M Tpyda pa3iudHOTO pojia, YBaXEHHE K TPyAy M pe3ysibTaTaM
TPYJAOBOW JESATENBHOCTH, B TOM YHCIE Ha OCHOBE NMPHUMEHEHHWsS MPEIMETHBIX 3HAHWW MO XWMHHU, OCO3HAHHBIA BBIOOD
WHANBUAYAIBHON TPAaCKTOPHH TPOAOJDKEHUS 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, yCHemHod NpodeccuoHaNbHON AESITENbHOCTH M Pa3BUTHUS HEOOXOAUMBIX
YMEHHM, TOTOBHOCTb aJallTHPOBATHCA B MPO(ecCHOHAIBHOM cperie;

6) IK0JIOrHYeCKOro BOCIIMTAHUSA:

HKOJIOTHUYECKH 1e1eco00pa3Hoe OTHOILICHUE K MPUPOJIe KaK NCTOYHUKY JKU3HH Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMSI,
MOHMMAaHKE [IEHHOCTH 3JI0POBOTO U 0€30MacHOr0 00pasa KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (pU3MdecKoMy
U TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOIOICHHSI MpaBril 0€30M1aCHOTO MOBEJACHUS MPU padOTe C BEIECTBAMH,
a TaK)Ke B CUTYaLIUAX, YTPOXKAIOIIUX 3/I0POBBIO U XKU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TTOJydaeMble MPU U3YYCHUN XUMHUH, JIJIsl pEIIeHHs 3aa4, CBA3aHHBIX C OKPYKAIOIIEH
MIPUPOTHON CpeAoH, ISl IOBBIIICHHS YPOBHS SKOJIOTHUECKOH KyJIbTyphl, OCO3HAHMS TIIO0ABHOTO XapaKTepa SKOJIOTHUECKUX



npo0JieM U MyTeil uX pelieHus TOCPEICTBOM METOJA0B XUMUH, SIKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA UM
B [I03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLIMAJIBHON MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeranpeaMeTHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMbBIC UIsI POPMUPOBAHUS MUPOBO33PEHUSI OOIIEHAYYHBIE
NOHATHS (3aKOH, TEOpUsl, MPUHIIUII, TUTIOTE3a, (PAKT, cUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOPbIE UCIIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax M TO3BOJISIIOT HAa OCHOBE 3HAHUM U3 ATUX MpeAMETOB (HOpMUPOBATH
MPEJCTAaBICHUE O IEJOCTHOM Hay4HOM KapTHUHE MHpA, U YHHUBEpPCAIbHBbIC Yy4yeOHbIE JEUCTBUSA (I1O3HABATEJIbHBIC,
KOMMYHUKAaTUBHBIE, PpEryJSATUBHBIE), KOTOpble OO€CneunBalOT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIBHOMY
IUTAHUPOBAHMIO U OCYLIECTBIICHUIO YU€OHOU JESTEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe eiiCTBUSA

Bba3oBble Jiornyeckne AeiicTBUA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHUS NPU OCBOCHUM 3HAHUU: PACKPBIBATH CMBICH XUMHUYECKUX
MOHATUM (BBIACIATh MX XapaKTEepHbIE MPU3HAKH, YCTAHABJIMBATH B3aUMOCBS3b C JPYTMMU MOHSTHUSMH), UCIOIb30BaTh
MOHATUSL JIJIT OOBSICHEHUS! OTACNbHBIX (DaKTOB M SIBIICHHM, BHIOMpATh OCHOBAaHUSA M KPUTEPHUH I KiacCUpUKAIUU
XUMUYECKUX BEIIECTB U XHUMHYECKUX PEaKIMi, YCTaHaBIIMBATh MPUYWHHO-CJICIICTBEHHBIC CBSI3U MEXKIYy OOBEKTaMU
M3YYEHUsl, CTPOUTH JOTUUECKUE pacCyKAeHUs (MHAYKTUBHBIE, T€YKTUBHBIE, 10 aHAJIOTUH), I€JIaTh BBIBOJIBI M 3aKJIFOUCHUS;

YMEHUE NPHUMEHSTh B MPOLECCE MO3HAHUS MOHSATHS (IIPEAMETHBIE U METANpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBHIC)
MOJICNIA, MCIOJIb3yeMble B XHMHH, TPEOOPa30BBIBATH IIUPOKO MPUMEHSEMbIE B XUMHH MOJCIbHBIC TPEICTABICHUS —
XUMUYECKUN 3HaK (CHMBOJI JIEMEHTA), XUMU4eckast (hopMyJia U ypaBHEHHE XUMHUYECKON peakiMi — MPU PEIIeHu:d yueOHo-
MMO3HABATEIbHBIX 33/1a4, C YYETOM 3TUX MOJEIbHBIX MPEICTABICHUN BBISIBISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU
M3y4yaeMbIX OOBEKTOB — XMMHMUYECKHUX BEIIECTB M XUMUUYECKUX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIEICTBEHHBIE CBSI3U U IPOTUBOPEUHUS B M3y4aeMbIX MPOIECCaX U SABICHUSIX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHE UCIO0JIb30BATh MOCTABJIECHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS, & TAKXKE B KQUECTBE OCHOBBI IS
(GbopMHUpPOBaHUS TUTIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBHICKA3bIBAEMBIX CYKJICHUM;



OpUOOpPETEHUE OMbITa MO IUIAHUPOBAHUIO, OPraHU3allid U IPOBENCHUI0 YYEHUUECKHX SKCIIEPUMEHTOB, YMEHHE
HAOJII0IaTh 32 XOJOM IMPOLIECCa, CAMOCTOATEIBHO MPOTHO3UPOBATh €r0 pe3ynbTar, GOpMyIUpoBaTh 0OOOIIECHUS U BBIBOJIBI
0 pe3yJbTaTaM IPOBEIEHHOIO ONBITA, UCCIEA0BAHMS, COCTABISATh OTUET O MPOACIIaHHON padoTe.

Pabora ¢ nnpopmaunmeii:

YMEHHE BBIOMpATh, aHAJIM3UPOBATh U MHTEPIPETUPOBATH MH(POPMALUIO Pa3IMUHBIX BUJOB M (OPM MpEICTABICHUS,
HOJy4yaeMyl0 U3 Pa3HbIX UCTOYHHMKOB (HAyYHO-TIOMYJIApHAs JIUTEpaTypa XUMHUYECKOTO COAEpPMaHUs, CIIpaBOYHbIE MOcoOus,
pecypcbl IHTepHEeTa), KpUTUYECKU OLIEHUBATh TPOTUBOPEUYMBYIO U HEOCTOBEPHYIO HH(POPMALIHIO;

YMEHUE MPUMEHSTh Pa3Iu4YHbIe METOJIbI U 3aIIPOCHI MPU MOUCKE U 0TOOpE MHPOPMALIMA U COOTBETCTBYIOUIUX JAaHHBIX,
HEOOXOUMBIX JUIsl BBIMOJIHEHUS YUYEOHBIX U MO3HABATEIbHBIX 33J1a4 ONPEAESIEHHOrO TUIa, IPUOOPETEHHE OIbITa B 00J1acTH
UCIOJIb30BaHUsl MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH, OBJAJIEHUE KYJbTypOl aKTUBHOTO HCIOJIb30BaHUS
pPa3IMYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITEIBHO BBIOMpPATh ONTUMANbHYIO (OpMY TMpEACTaBICHUS HHPOPMALUU H
WUTIOCTPUPOBATh pEUIaeMble 3aJayd HECJIOKHBIMH CXE€MaMH, JuarpaMmamu, ApyrumMu (opmamu rpaduku U UX
KOMOMHAIIUSIMU;

YMEHHE HCIOJIB30BaTh U aHAIM3UPOBAThH B Mpolecce y4eOHOM M MCCIeN0BaTENbCKONW AEATEIbHOCTH UHPOPMAIUIO O
BIIMSIHUH ITPOMBILUIEHHOCTH, CEJIBCKOTO XO35MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH TPUPOJHON CpEbl.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

YMEHUS 3a/1aBaTh BOMPOCHI (B X0/€ auajora u (Win) AUCKYCCUU) MO CYIIECTBY 00CYyX)AaeMoil TeMbl, (hOpMYIUPOBAThH
CBOM MPEIJIOKEHNS OTHOCUTEIIBHO BBINIOJHEHUS MPEJIOKEHHOM 3a1a4H;

YMEHUS MPEACTABIISTH IOJYyYEHHBIE PE3YyJIbTaThl MO3HABATEIBHOW JEATEIBHOCTH B YCTHBIX W IHCBMEHHBIX TEKCTaX;
JeNlaTh MPE3EHTALMIO PEe3ybTaTOB BBINOJHEHUS XMMHUYECKOTO HKCIEpUMEHTa (J1abopaTOPHOTO OIbITa, J1a00paTOPHOM
paboOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

YMEHUSI Yy4ye€OHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IIO3HABATEIIbHOW M HCCIIEO0BATEIbCKON
JESITEIbHOCTU TNPU PEIICHWH BO3HUKAIOMIMX MpoOJieM Ha OCHOBE Yy4yéTa OOUIMX HWHTEPECOB U COIJIACOBAHUS MO3UIIHI
(o6cyxnenusi, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMbD», KOOPJIMHAIUS COBMECTHBIX JIEHCTBUH, ONpEEIEHNE KPUTEPUEB T10
OLICHKE KaueCTBA BBIITOJIHEHHON PabOThI U JIPYTHUE).

PeryisiTuBHbIE YHHBepPCAJbHbIE Yy4eOHbIe 1eHCTBUS:



YMEHHUE CAMOCTOSITEJIbHO OIpPENENsATh LENHU JAEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIISATh, KOHTPOJMPOBATh U IpHU
HEOOXOUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIBHOCTh, BHIOMpATh Hambosee 3(P(EeKTUBHBIE CIIOCOOBI pEHICHHs YYEeOHBIX U
MO3HABATENBHBIX 3a]lad, CaMOCTOSTENIbHO COCTaBISATh WM KOPPEKTUPOBATH MPEAJIOKEHHBIM ajIrOpuT™M ACHCTBHM MpH
BBINIOJIHEHUN 33JJaHUI ¢ y4ETOM IOIY4YEHHsI HOBBIX 3HAHUI 00 M3ydaeMbIX OOBEKTAaX — BELECTBAX U PEaKUMSIX, OLIEHUBAThH
COOTBETCTBUE IIOJYYEHHOTO pe3yjbTaTa 3asBJICHHOM I€JIM, YMEHHE UCIOJIb30BaTh U AaHAIU3UPOBATh KOHTEKCTHI,
IpeiaracMple B yCJIOBUM 3aJaHUM.
NPEIMETHBIE PE3YJIBTATbBI
B coctaBe mnpenMeTHBIX pE3yJbTAaTOB [0 OCBOCHHIO O0S3aTEIbHOIO COJEpKaHUs, YCTAHOBJIEHHOTO JaHHOU
¢denepanbHOi paboueld NMPOrpaMMOM, BBIIESAIOT: OCBOECHHBIE OOYYAalOUIMMHCS HAay4YHbIE 3HAHUSA, YMEHHUSI M CIIOCOOBI
JAEUCTBUM, BUABI NEATEIBHOCTH IO MOJTYYEHHIO HOBOTO 3HAHUSA, €r0 MHTEpIpETaIH, IPeoOpa30BaHUI0 U NPUMEHEHUIO B
pa3INYHBIX yUYEOHBIX U HOBBIX CUTYAIHSIX.
K xoH1y oOydenus B 8 kiacce npeIMETHBIE PE3YIbTaThl HA 0a30BOM YPOBHE JAOJIKHBI OTpaXaTh C(OOPMHUPOBAHHOCTD Y
oOy4JaronmMxcs yMEHUM:
e pacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKUX MOHATUI: aTOM, MOJIEKYJIa, XUMUUECKUN AJIEMEHT, IIPOCTOE BEILECTBO,
CJIOKHOE BEIECTBO, CMECh (OITHOPO/IHASA U HEOAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASL aTOMHAsI U MOJIEKYJIIpHast
Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JI0JIsl XMMHUYECKOIO AJIEMEHTa B COEAMHEHHH,
MOJIApHBIA 00BEM, OKCHI, KUCIOTa, OCHOBAaHHUE, COJIb, DJIEKTPOOTPHUIIATEILHOCTh, CTETIEHb OKWUCIICHUS, XUMHUECKast
peakuusi, KjlacCU(PUKAIUSA peaKklMii: peakluu COCAUHEHMs], PEaKlUU Pa3JIoKEHHUs, PeaKIMH 3aMeIleHus, peakluu
oOMeHa, 3K30- U SHJOTEPMHUECKHE peakluu, TeIIoBoi 3((PeKT peakuuu, sapo aToMa, JIEKTPOHHBIA CJIOW aTtoma,
aTOMHasl OopOUTalb, pailyCc aToMa, XMMUYECKasl CBSI3b, MOJISIPHAs U HEMOJIIPHAs KOBAJIGHTHAs CBsI3b, MOHHAS CBS3b,
MOH, KaTHOH, aHUOH, PacTBOP, MAacCOBasl I0JIs BelIeCTBa (ITPOLIEHTHAS KOHIICHTPAIIHsI) B PaCTBOPE;
e WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUECKUX MOHITHIA W MPUMEHATH ITH MOHSATHUS TIPU OMUCAHUH BEIIECTB
Y UX MPEBPALICHU;
e HCIOJIb30BAaTh XMMHUYECKYIO CUMBOJIMKY JJIsi COCTAaBIEHUS (POPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUH;



ONpEAEIATh BAJIECHTHOCTh aTOMOB JJEMEHTOB B OWHApHBIX COEIUHEHMSX, CTENEHb OKHCIEHHUS DIIEMEHTOB B
OMHAPHBIX COCTUHEHMSX, MPHUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy COEAMHEHUH Mo (opmyiiaMm, BUJ
XUMHUYECKOM CBSA3M (KOBAJIEHTHASI U HOHHAS) B HEOPTaHUYECKNUX COECIUHEHUSAX;

packpbsiBaTh cMblch Ilepuoanueckoro 3akona Jl. 1. MenneneeBa: 1eMOHCTpUpOBaTh MOHUMAHUE NEPUOANYECKOM
3aBHCHMOCTH CBOMCTB XMMHMUYECKHX AJIEMEHTOB OT UX MOJ0XeHUs B [lepuonnueckoil cucreme, 3aKOHOB COXpaHEHUS
Macchl BEUIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOIO yU€HUs, 3aKOHa ABOraapo;

OMKCHIBATh M XapaKTepU30BaTh TaOIUUHYyI0 (popmy lleproanyeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB: Pa3iNyaTh
MOHATUSL «rJaBHasg noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpynma)», manbie U OonblIMe MEPUOJIBI,
COOTHOCUTH 0003HAUEHHUs, KOTOpble uMeroTcsl B Tabmune «llepuognueckast cucrema xumuyeckux snementoB 1. .
MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsl sAAapa,
o011ee YuCIIo 3JIEKTPOHOB U PACIIPEACIIEHNE UX MO0 AIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATh XUMUYECKHE SJIEMEHThI, HEOPrAHUYECKUE BELIECTBA, XUMUYECKUE PEAKIINH (110 YHCILY U COCTaBy
YYACTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY 3P EKTY);

XapaKTepU30BaTh (OMUCHIBATh) OOIINE XMMHUUECKHE CBOMCTBA BEIIECTB PA3IMYHbIX KJIACCOB, MOATBEPXK/as ONMMCAHNE
IpPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT MX KAau€CTBEHHOIO COCTaBa, BO3MOYKHOCTH MPOTEKAHMS
XUMHUYECKUX MPEBPALICHUIN B Pa3JIMYHbBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO JTOJIFO XMMHUYECKOTO 3JIEMEHTA
1o ¢popMyJie COeAUHEHNUS, MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUEThI IO YPAaBHEHUIO XUMUYECKON
peakuuy;

OPUMEHSTh OCHOBHBIE ONEpPAllMd MBICIUTENIbHON JESITENbHOCTH — aHaJIM3 M CHHTE3, CpaBHEHHE, 000OIIeHUE,
CUCTEMATHU3ALIMIO, KITACCU(UKAIUIO, BHISBICHUE IPUUYMHHO-CIICCTBEHHBIX CBS3E€M — JJIs1 U3YUEHUs] CBOMCTB BEILIECTB
U XMMHYECKUX PEaKIMi, eCTECTBEHHO-HAyYHbIE€ METOMbI MO3HAHMS — HAOJNI0JIEHUE, U3MEPEHHEe, MOJIEIUPOBaHUE,
AKCIEPUMEHT (PeanbHbII U MBICIICHHBIN);

CJIeIoBaTh IMpaBUjaM MOJIb30BAaHUSI XMMHUYECKON MOCyA0l M J1abopaTOpHBIM OOOpYAOBaHHEM, a TAaKXKe MpaBHUIIaM
oOpalieHus ¢ BEUECTBAMU B COOTBETCTBUU C MHCTPYKUHUSAMHU IO BBITOJIHEHHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB



[0 TOJYYEHUIO M COOMpPAHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOAA), MPUTOTOBIEHUIO PACTBOPOB C
ONPENEIEHHON MacCOBOW JOJIEW PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U IPOBOJAUTH XUMHYECKHAE DKCIIEPUMEHTBI
M0 pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCITIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, (heHo(TaaernH, METHIOPAHK
U Jpyrue).

K xonIity oOydenus B 9 kiacce npeIMeTHbIE PE3YNIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y
oOy4Jaronuxcst yMEHUM:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KATUOH, aHHUOH,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAICHTHOCTbD, AJIEKTPOOTPUIATEIIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKas
peakius, XUMHYecKasi CBSI3b, TEIUIOBOM AS(QPEKT peakiuu, MOJib, MOJISAPHBIA 00BEM, pPacTBOP, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJMTUYECKAsT JIUCCOIMAIMS, PEaKIMM HMOHHOTO OO0MEHa, KaTalu3arop, XUMHUYECKOe
paBHOBecue, OOpaTUMble U HEOOpPATUMBbIEC PEAKIIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE DPEAKIIMH, OKUCIUTENb,
BOCCTAHOBUTEJb, OKUCJICHUE M BOCCTAHOBJICHUE, AJUIOTPONUsi, aM(OTEPHOCTh, XUMHUYECKAs CBs3h (KOBaJEHTHAas,
WOHHAsl, MeTaJUIM4YecKas), KpUCTAIUIMYECKas pemeETka, KOPpO3Us METaUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOU
peakumu, npeaenapbHo gonycrumas konueHntpauus 111K BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX MOHATUA Y TPUMEHSThH 3TU MOHATHS [IPU OMMCAHUU BEILIECTB
U UX IIPEBPALCHUN;

HCIIOJB30BaTh XUMHUUYECKYH0 CUMBOJIMKY JIJISI COCTaBJICHUST (DOPMYJT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIUM;
ONpPENEIIATh BaJE€HTHOCTh U CTENEHb OKHCICHUS XUMHUYECKUX 3JIEMEHTOB B COCIUHEHUSIX PA3IMYHOTO COCTaBa,
NPUHAIJICKHOCTh BEIHIECTB K OMPEACNEHHOMY KiacCy COEAMHEHWH 1o QopMyliaM, BHJ XWMUYECKOW CBSI3U
(koBaJieHTHAs, UOHHAS, METAITMYECKAsi) B HEOPTaHUUECKUX COCIUHEHHUSX, 3apsi/i MOHA M0 XUMHUYECKOH (opmyiie,
XapakTep Cpelibl B BOJHBIX pACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUI KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO
BEIIIECTBA;

packpbIiBaTh cMbICi [leprnoanueckoro 3akona /. . MenaeneeBa u 1€eMOHCTPUPOBATh €ro MOHUMAHKE: ONUCHIBATH U
XapakTepu3oBaTh TabmuuHyro ¢dopmy Ilepuomamueckold CHCTEMBl XMMHYECKUX OSJEMEHTOB: pa3iuyaTh MOHSITHS
«rnaBHas noarpynna (A-rpynmna)» u «rnodbounas noarpyinmna (b-rpymnmna)y, Majnbie U 00JbIINe TEePUOIbl, COOTHOCUTD
0003HaYEHUs, KOTOPbIE UMEIOTCS B MEPUOANMYECKON TabJIMIle, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij siapa, oOlee YUCIO JIEKTPOHOB U paCIpEACNICHUE UX MO0 JIEKTPOHHBIM
CJIOSIM), OOBSICHATH 00IIIE 3aKOHOMEPHOCTH B M3MEHEHHUHY CBOWMCTB 3JIEMEHTOB M MIX COSAMHEHUI B MpEJeiax MaJlbIxX
MEPUOJIOB U TJIABHBIX MOJATPYII C YIETOM CTPOCHHS UX aTOMOB;

KJ1acCU(DUIIMPOBATH XUMUYECKUE PJIEMEHThI, HEOPIraHUUECKUE BEUIECTBA, XUMUYECKUE PEaKIMU (110 YHCIIy U COCTaBy
YYaCTBYIOIIUX B PEAKIIMU BEILIECTB, MO TEIUIOBOMY 3G (EKTy, MO0 M3MEHEHUIO CTEIECHEW OKUCICHHS XMMHYECKUX
AJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(DUUECKUE XUMUYECKHE CBOMCTBA MPOCTHIX M CIOXHBIX BEIECTB,
MOATBEPKIAs OMHCAaHUE TIPUMEpPAMHU MOJICKYJISAPHBIX W HWOHHBIX YpPaBHEHUH COOTBETCTBYIONMINX XHMHYECKHX
pEeaKLHnii;

COCTaBJISITh YPABHEHUS DJIEKTPOJUTUYECKON JUCCOIMUAIMN KHUCIOT, IIEJoued W COJIeH, MOJHBIE M COKpalIEHHbIC
YpaBHEHUS peaKIii MOHHOTO OOMEHa, YpaBHCHHS DPEAKIHUN, MOATBEP)KIAMOIINX CYIICCTBOBAHHUE TE€HETHYCCKOMN
CBSI3U MEXK/TY BEIIECTBAMH PA3INIHBIX KIJIACCOB,;

PacKphIBaTh CYIIHOCTh OKHCIHUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIMi TOCPEICTBOM COCTABJICHHS AJIEKTPOHHOTO
OanaHca dTUX PEaKIINA;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS, BO3MOXHOCTU MPOTEKAHUS XMUMHYECKUX
MIPEBPAIICHUN B PA3JIMYHBIX YCIIOBHSIX;

BBIYHMCIISITH OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChI BEIIIECTB, MACCOBYIO IO XUMUYECKOTO AJIeMEHTa
o ¢hopmysie COeMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI TTO YPABHEHUIO XUMHUYECKOM
peakiuu;

coOMI0/IaTh TpaBUjia TOJB30BaHUS XMUMHUYECKOM IMOCYNON W J1abopaTOpHBIM OOOpYJAOBaHHEM, a TAKXKE MpaBHIIA
oOpareHus ¢ BEIIECTBAMHA B COOTBETCTBUH C MHCTPYKIIUSMH IO BBITTOJTHCHHIO JJAOOPATOPHBIX XMMHUYECKUX OMBITOB
0 TOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIIMH, TOITBEPKAAIONINE KAYSCTBEHHBIM COCTaB PAa3jIMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM
myTéM XJIOpUI-, OpOMHUII-, HOTUA-, KapOoHAT-, hocdaT-, CUIUKAT-, CyIb(}aT-, THIPOKCUI-UOHBI, KATHOHBI aMMOHUS
Y MOHBI U3YYCHHBIX METAJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAaX HEOPTAHHMYECKUX BEIIECTB;



e TIPUMCHSITh OCHOBHBIC OINEPAIMU MBICTUTEIHFHOW JEATEIBHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, 000OIIeHHE,
CHUCTEMAaTHU3AIHIO, BBISBICHUE MPUYNHHO-CIICICTBEHHBIX CBS3€H — JJISI M3YYEHUS CBOMCTB BEIIECTB M XUMHUYCCKUX
peaKkiuii, eCTeCTBEHHO-HAYYHBIC METOJABl MO3HAHWUS — HAOIIOJEHHE, U3MEpPEHHEe, MOJACIUPOBAHUE, IKCIICPUMEHT
(peayIbHBIN W MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u JuaexkTpoHHbIe (HU(pOBbHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumusi — BaxkHast 00J1aCTh
11 eCTGCTBOSHaHUHH 1 5 2 https://m.edso0.ru/YNVJIX660G
MPAKTUYCCKOHN ACATCIbHOCTU
YeJIoBeKa
B
1.2 CHLECTER 1 XHMIHCCKHe 15 1 https://m.edso0.ru/ONNXRIVEQ
peakuuu
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe Il HEOPIrAaHMYECKHUX BELECTB
Bosznyx. Kucnopon. I1o e
2.1 AYX. BHCHOPOA. LLOmATH 6 https://m.edsoo.ru/DSBORTY30
00 okcHuaax
B Nl
2.2 OAOPOA. LIOHATHE O 8 1 https://m.eds00.ru/5D61JZ6PS
KHCJIOTaX U COJISIX
Boga. P !
2.3 ona. Pactsope. Towsrie 0 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBaHMSIX
OcHoBHBIE KJ1acc
2.4 HOBHPIC KTaCCRT . 11 1 1 https://m.edsoo.ru/0T5A5MOWT
HCOPTraHNYCCKUX COCANHCHUHN
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XUMHYECKUX d1eMeHTOB J[. U. 7 https://m.edsoo.ru/TCBIBVWFZ
MenaeneeBa. CtpoeHue
aToma
XumMuyeckas CBS3b.
3.2 OKHCIIUTETTEHO- 8 https://m.edsoo.ru/FEAOABDPF
BOCCTAHOBUTEJIBHBIE PEAKITUN
Hroro no pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (POBbLIE)
Ne i/ Konrposbusie  IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpeHue u yriay6ienue 3HaHUN
1.1 P T 5 1 https://m.eds00.ru/EQETUT35Z
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 . P 4 https://m.eds00.r/AFNALWG7U
peakuuii
DNEKTPOIUTHYECKAS AUCCOIUAITHS.
1.3 P 8 Hat 8 1 1 https://m.edsoo.ru/KODUR50VV
XHUMHUYECKUE PEAKIIUU B PACTBOPAX
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO61mas xapakTepruCcTHKa XUMUYECKUX
2.1 B P P 4 1 https://m.eds00.ru/ZTN1F700I
anemeHToB VIIA-rpynmnsl. ["anorenst
OO6m1ast xapakTepruCTUKa XUMUUYECKHIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COCIMHEHUS
OO61mas xapakTepruCcTHKa XUMUYECKIX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u 7 1 https://m.edso0.ru/VOXDOUX2S
UX COCTUHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.4 aneMeHToB |V A-rpynnsl. Yriepoa u 8 1 2 https://m.edso0.ru/JPJ200VJIX
KPEMHUH ¥ UX COCAMHCHHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01me CBOMCTBAa METAJLIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Bakneiiine MeTauibl ¥ UX COCIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro no pazueny 20
Pa3nes 4. Xumus n okpy:kapmasi cpeaa
B
4.1 CIICCTRA H MATCPHAIIH B M 3 https://m.edsoo.ru/TENBWEF7Y
YeJIoBeKa
Hroro no pazueny 3
PesepBHOe Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE INTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacos
Ne Hara JIeKTPOHHBbIE N (pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi ~ oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
[Ipenmer xumuu. Pois xumuu B
1 JKM3HU 4YeoBeka. Tena u 1 https://m.edso00.ru/L62DS2CZR
BEIIECTBA
I1
2 OFUTTHE O METOAAX HOSHAHIA B 1 https://m.edso00.ru/9ZJAEW050
XUMHUHI
[IpakTuueckast padora Ne 1
11 0 0
3 (1 'paBILia paboTE! b JabOpatopHH 1 https://m.edsoo.ru/L5EW4353D

U IpUEMBI 0OpalleHus ¢
1a0opaTOpHBIM 000PYIOBAaHUEM

YucTele BemecTBa U CMECH.
4 B 3 1 https://m.edsoo.ru/6TME21FW8
Crnioco0nI paznieneHus cMecen

[TpakTuyeckas padora Ne 2

5) «Pa3znenenue cmeceli (Ha nmpumepe 1 https://m.edso0.ru/K3LSSMCRY
OUYMCTKH MOBApEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTBS
XUMHUYECKUE IJIEMEHTHI. 3HAKU

7 (CHMBOJIBI) XUMHYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
JJIEMEHTOB

8 [IpocTbie 1 clOXKHBIE BEHIECTBA 1 https://m.edsoo.ru/DXJBSTJ95

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.eds00.ru/IMOBJ3QZ5

10 3aKOH MOCTOSTHCTBA COCTaBa 1 https://m.edsoo.ru/IMC496F X6



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BeIeCTB. XUMUYECKasi hopMyIia.
BasieHTHOCTh aTOMOB
XHUMHYECKUX JICMEHTOB

11

OTtHocuTeIbHAsE ATOMHAs Macca.
OTtHocHTENbHASI MOJIEKYJISIPHAS
macca

https://m.edsoo.ru/PIZPCIMDX

12

13

MaccoBas J0JI XUMHYECKOI'O
9JICMCHTa B COCJMHCHHUU

KonuuectBo BemecTBa. Mob.
MounsipHas mMacca

https://m.edsoo.ru/GHV58QMVE

https://m.edsoo.ru/368UNL5Y2

14

duznyueckre 1 XUMUUECKHE
sIBIIeHUS. XUMHYecKas peakuuga

https://m.edsoo.ru/YZM8S6ATH

15

16

[Ipu3Haku U ycaoBusi NIpOTEKaHUs
XUMHYECKHUX PEaKui

3akoH COXpaHCHHA MACChBI
BEIIECTB. XUMHUYECKHUE YpaBHCHUA

https://m.edsoo.ru/N6DVNJKQ5

https://m.edso0.ru/M8DS4IHVM

17

Brluncnenus Koau4ecTsBa, MacChl
BEIL[ECTBA 10 YPABHEHUAM
XUMUYECKHUX PEaKLui

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukamnms xumuaeckux
peakiuit (CoeTnHeHus,
pa3oKeHus1, 3aMEICHN,
obmMmeHa)

https://m.edsoo.ru/L4807LAGB

19

20

M. B. JIoMOHOCOB — y4€HBIN-
sHukiIoneaucT. O0o0IEeHne
cUCTeMaTH3alus 3HaHUH

KonTtponbHast padora Nel o reme
«BemecTBa 1 XMMHUYECKHE

https://m.edsoo.ru/P1IWARH3AB

https://m.edsoo0.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

peaxium»

21

22

23

24

25

Bo3ayx — cMmech razon. CoctaB
BOo3ayxa. Kucnopon — aneMeHT u
npoctoe BeuiecTBo. O30H

dusnueckue 1 XUMHYECKUE
CBOMCTBA KMCIIOpOaa (peaKIuK
OKHCJICHUs, TopeHue). [TonsaTue
00 okcHaax

CriocoOblI Moy4eHus KUCIopoia
B J1a0OpaToOpuu U
NPOMBIIIICHHOCTH. [IpuMeHeHne
KHCJIOpO/a

TennoBoii 3G PeKT XMMUIECKOM
peaKLuy, OHATHE O
TEPMOXMMHUYECKOM YPaBHEHUH,
9K30- U SHJIOTEPMUYECKHUX
peaKknuax

TomnuBo (HedTh, yroib U METaH).
3arpsi3HEHUE BO3]lyXa, COCOOBI
€ro NnpenoTBpaIleHus

https://m.edsoo.ru/XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

https://m.edsoo.ru/USNY5UUW?2

26

[IpakTuueckas padbora Ne 3 o
teme «Ilonydyenue u cobupanue
KHCJIOPO/ia, U3yYEeHHE ero
CBOMCTB»

https://m.edsoo.ru/5516 UHX3R

27

Bonmopon — anemeHT u npocToe
BemecTBo. Haxoxxnenne B
npupojie

https://m.edsoo.ru/WD392ACWB

28

dusnyeckrue U XUMHUYECKUE

https://m.edso0.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

cBolicTBa Bogopoxa. [Ipumenenue
BOJIOpOJIA

29

30

IloHATHE O KUCIIOTAaX U COIIX

CriocoOb!I MoTydeHust BOJOPO/Ia B
nabopaTopuu

https://m.edsoo.ru/TMWNIVC43

https://m.eds00.ru/C9TO9UCIP

31

[IpakTuueckas padora Ne 4 o
teme «llomydenue u cobupanue
BOJIOPO/Ia, U3YYCHHE €TO
CBOMCTB»

https://m.eds00.ru/SSSWAX33K

32

33

34

35

MonsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Brruncienus o0béMa, KOJIHYECTBA
BEILECTBA ra3a Mo €ro U3BECTHOMY
KOJINYECTBY BELIECTBA WIIN
00BEMY

Brruncienus o0bEMOB ra3os 110
YPaBHEHUIO PEAKLIUA Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
ra3oB

Ddusnyeckue U1 XUMUYECKHE
CBOMCTBA BOJIBI

https://m.edso0.ru/M3KS0O10DQ

https://m.edsoo0.ru/MXGOY304M

https://m.eds00.ru/9TQ8AXABY

https://m.edsoo.ru/7AOGFZK4R

36

Cocras ocuoBanuii. [Tloasarue 00
WMHJIAKATOpax

https://m.edsoo.ru/IXB2W6I1VL

37

38

Bona kak pactBoputes.
HaCLIHIeHHBIe 1 HCHACBIIIICHHBIC
pactBopbl. MaccoBas 10Jist
BEIIIECTBA B pacTBOpE

[IpaxTuueckas padora Ne 5 o

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/WXUKPAUOA



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

teme «IIpuroroiieHrE pacCTBOPOB
¢ onpeAeIEHHON MacCOBOM J0JIel
PacTBOPEHHOTO BEIIIECTBAY

39

40

41

KonTtponsnast padora Ne2 o reme
«Kucnopoa. Bogopoxn. Boga»
Oxkcuppl: cocTaB, KiaccupuKarms,
HOMEHKJIaTypa

[ToyueHnue u XuMu4YecKkue
CBOICTBA KHCIIOTHBIX, OCHOBHBIX
U aM(pOTEPHBIX OKCHUJIOB

https://m.edsoo.ru/JM7935DRY

https://m.edsoo.ru/5TFSJINAY

https://m.edso0.ru/8JAZ9YWS2

42

OcHOBaHUS: COCTaB,
KJaccu(uKaIus, HOMEHKIATypa

https://m.edsoo.ru/5U397HU5SC

43

44

[ToryueHnue u XuMU4YeCKue
CBOMCTBAa OCHOBaHUI

Kucinotsl: cocTas,
KJlaccu(UKaIys, HOMEHKIaTypa

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK?Y

45

46

47

48

HonyquHe U XUMHUYCCKUC
CBOMCTBA KUCJIOT

Conu (cpenHue): HOMEHKIIATYpA,
CHOCO6I)I HOJ'IyLIGHI/Iﬂ, XUMHUYCCKHUC
CBOWCTBA

[TpakTnyeckas padora Ne 6.
Penienune sxcriepyMeHTaIbHBIX
3a1a4 1o Teme «OCHOBHBIE
KJIaCChl HEOPTaHUIECKUX
COECTUHEHUI)

I'enernueckas cBs3b MCKIY
KJIaCCaMH HCOPIraHUYICCKUX

https://m.edso0.ru/Z2GCRN45W

https://m.edsoo.ru/JSNUIM9TJ

https://m.edso0.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31

COEIUHEHUI

49

50

O000111eHrE U CUCTEMATU3 AL
3HAHUI

Kontponbnas padora Ne3 o teme
"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUN"

https://m.edsoo.ru/STBUOEEYN

https://m.edsoo.ru/AFA7IDULD

51

IIepBble ONBITKU
KJIaccu(pUKaui XUMUYECKUX
aneMeHToB. [lonsaTue o rpynmnax
CXOJHBIX 2JIEMEHTOB

https://m.edsoo.ru/CO0V3CC214

52

Ilepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema
XUMHYECKHX 31eMeHTOoB /1. H.
MenneneeBa

https://m.edsoo.ru/X9F1NR3U8

53

54

[Iepuoasl, rpynnel, MOATPYIIIBI

Crpoenue atomoB. CoctaB
aTOMHBIX safep. M3oTormbl

https://m.edsoo.ru/NOMWWJIRXN

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue IeKTPOHHBIX
000J109€K aTOMOB AJIEMEHTOB
ITepuoanueckoit cucremst /. 1.
Menpeneesa

https://m.edso0.ru/T95YNV8B2

56

XapakTepucTuKa XUMHYECKOTO
3JIEMEHTA MO €T0 MOJIOKEHHUIO B
ITepuonnueckoii cucreme /1. U.
Menneneesa

https://m.edsoo.ru/YIPO4OMDX

57

3nauenue [lepuoandeckoro
3aKOHa Jid paSBI/ITI/IH HaYKI/I nu
npaktuku. J[. 1. MenaeneeB —

https://m.edso0.ru/SZD8XEQ0P



https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P

Y4€HBIN, IENAror U rpakJIaHuH

PesepBHbIil ypok. O0001ICHNE U
CUCTEeMAaTH3aIHsI 3HAHWH /

58 N 1 https://m.edsoo.ru/ZCQTRP0O8Y
Bcepocculickas npoBepoyHas
pabora
Kontposbnas padota No4 o teme

C . X

59 «Tpoctie atoma . HmMecKas 1 https://m.edsoo.ru/FTIZF99WF
cBsi3b» / Beepoccwuiickas
poBepoyHas pabora
c)

60 JICKTPOOTPHIIATCALHOCTE aTOMOB 1 https://m.edsoo.ru/HZA110ED8
XUMHUYECKHUX 3JIEMEHTOB

61 HMonnas xumudueckas cBI3b 1 https://m.edso00.ru/3SY1RJKVI
K

62 OBAJICHTHAA HOIpHal 1 https://m.edsoo.ru/EOL3MT2AE
XUMHNYCCKas CBsA3b
K

63 OBATICHTHAA HENOLApHad 1 https://m.eds00.ru/9YVR3FUXI
XUMHYECKASI CBA3b

64 CreneHp OKUCIECHUS 1 https://m.edsoo.ru/RA6CVXM66
0 -

65 KHCTHTEIRHO 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTaHOBUTENBHBIE PEAKIIUU

66 OKUCINTEIN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/QPS46Z5PU
PesepBHslit ypok. O60011eHNE U

67 CHCTEMATHSAMHA SHAHMH IO TeMe 1 https://m.edsoo.ru/4RH7M35NF
«Ctpoenune atoma. XUMHYECKast
CBA3bY»
P % . 06006

68 CSCPBHBIN YPOX. LIDODIICHHC H 1 https://m.eds00.ru/7DNRBZ948
CUCTEMATH3AaLUs 3HAHUH

OBIIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

[Iepnonrueckuit 3aKoH.
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Menneneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHYECKUX DJIEMEHTOB
MIEPBBIX TPEX MEPUOLIOB
Knaccudukanms u
HOMEHKJIaTypa HEOPTaHUYECKUX
BEILIECTB

Buapl xuMuueckoil CBSI3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo.ru/WTOIWRA2Q

https://m.edsoo.ru/UI4Y5CFRV

KonTponbnas padora Nel no
teMe «lloBTOpeHune n
yriyoJieHne 3HaHUH OCHOBHBIX
pasziesnoB Kypca 8 Kiacca»

https://m.edso0.ru/J4X8ZN212

Knaccudukamnms xumuaeckux
peaKIui 1o pa3InYHbIM
pU3HaKaM

ITonsatue o ckopoctu
XAMHUYECKOM peakiuu. [lonarue
0 TOMOTEHHBIX U TE€TEPOTr€HHBIX
peaKumsax

https://m.edsoo.ru/X8XAE7E2J

https://m.eds00.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

IToHATHE O XUMHUUECKOM
paBHOBecHuU. DaKTOPHI,
BIIUSIIOIIIME HA CKOPOCTh
XUMHYECKON peaKIuu U
ITOJIOKEHHE XMMHYSCKOT0
paBHOBECHS

OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

https://m.edsoo.ru/H4FH7NZNM

https://m.edso0.ru/648V11026

10

Teopust 2NEKTPOITUTHYECKON
nuccounanuu. CunbHbIE U
ci1a0ble AIEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

12

13

14

Honnble ypaBHEHHS peaklnii

XHUMHUYECKHE CBOMCTBA KMCIIOT U
OCHOBaHHH B CBETE
MpeACTaBICHUIN 00
AJIEKTPOJIUTUYECKON
JHUcCcOoLalnu

XHUMHYECKHE CBOMCTBA COJIEH B
CBETE MpeACTaBIeHU 00
AJIEKTPOJIUTHYECKON
JHUccoLalu

[TonsiTe o TuApOIU3E CoJen

https://m.edsoo.ru/VN2SBIN1R

https://m.edsoo.ru/8HH81YVXI

https://m.eds00.ru/ETD5QTS4G

https://m.edsoo.ru/9JFRAVESW

15

16

O000111eHHE U CUCTEMATU3 AL
3HAHUH

[IpakTuueckas padora Ne 1.
«Pemienne sxcriepuMeHTaTBHBIX
3a/1au»

https://m.edsoo.ru/FEEIZRMBG

https://m.edsoo0.ru/7VXTFEHJT4

17

KonTponbnas padorta Ne2 no

https://m.edsoo.ru/9RKLZDNUX



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «DJIEKTPOIUTHYECKAS
aucconuanus. XuMu4eckue
pEaKLMU B PacTBOPAX»

18

OO0m1ast xapaKTepUCTHKA
rajoreHoB. XuMHUYECKHE
CBOICTBa Ha IPUMEPE XJIOpa

https://m.edsoo.ru/NNYKYZF12

19

20

21

XnopoBogopoa. ComnsiHast
KHCJIOTa, XUMHYSCKHUE CBOIMCTBA,
MOJIy4eHHUE, MPUMEHEHUE

[TpakTiueckast pabota Ne 2 o
teme «[lonyduenue consHoi
KHUCIIOTHI, U3y4eHHE €€ CBOMCTBY

Beruunciienus mo ypaBHEHUsIM
XUMHUYECKHX PEAKIIHMH, eCIIn
OJIMH U3 PEarcHTOB JiaH B
HN30BITKE

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BI5H070F

22

OO61as xapakTepucTUKa
sneMeHToB VIA-Tpynmns

https://m.edsoo.ru/VMWKERSEP

23

AmoTponHsle MoU(UKaLIUK
cepbl. Haxoxnenue cepsl 1 €€
COCIMHEHUH B IPUPOJIE.
XHUMHYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8SPO

24

25

CepoBoaopoji, CTpOEHHUE,
q)HSquCKl/Ie U XUMHUYCCKHUEC
CBOMCTBaA

Oxkcuabl cepbl. CepHas KMCIIOTA,

(I)I/I3I/I‘{CCKI/IC 1N XUMHUYECCKHEC
CBOﬁCTBa, IMPUMCHCHUEC

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

27

XUMHYECKUE PEAKIUH, JIeKAITUE
B OCHOBE IIPOMBIIIJICHHOT'O
crocoba Moyiy4eHus CepHon
KHUCTIOThI. XUMHUYECKOE
3arpsi3HEHUE OKPY Karolei
Cpeibl COeIMHEHUSIMU CEPbI

Breruncnenue MaccoBou 10U
BBIXO/Ia TIPOJIYKTA PEAKIIUH

https://m.edsoo.ru/H7FT3NON4

https://m.edso0.ru/HSJE186WN

28

OO61as xapakTepucTUKa
aneMeHToB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
bu3nyeckrue 1 XUMHUYECKHE
CBOMCTBa

https://m.edsoo.ru/WAHRMB976

29

AMMHaK, ero pu3nvIecKue u
XUMHYECKHE CBOMCTBA,
MOJIy4YCHUE U TPUMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

31

32

33

[Tpaktuyeckas padora Ne 3 o
teMme «llonyuenne ammuaka,
MU3Y4YEHUE €r0 CBOMCTBY»

A3OoTHas KHCIO0Ta, €€
buznyecKrue 1 XUMUYECKHE
CBOMCTBaA

Hcnonb3oBaHne HUTPATOB U
CoJIeld aMMOHUS B KAYECTBE
MUHEPATBHBIX YIO0OPCHHIA.
XUMHYECKOE 3arps3HEHNE
OKpYKaroIlei cpebl
COEIMHEHUSIMU a30Ta

®ochop. Okcun docdopa (V) u

https://m.edsoo.ru/JORP641FJ

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB

https://m.edso0.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

docdopHas kuciora,
bu3ryecKre ¥ XUMUYECKHE
CBOMCTBA, MOJyYCHHUE

34

Hcnons3oBanue pochatos B
Ka4eCTBE MHUHEPAIBbHBIX
ynoOpeHuii. 3arps3HeHue
MIPUPOHON cpenbl pochaTamu

https://m.edsoo.ru/UAZ3HUGB5V

35

36

37

Yraepon, pacipoCcTpaHEHHUE B
npupoe, GU3NIECKUE U
XUMHYECKHUE CBOMCTBA
Oxkcupsl yriaepoaa, ux
buznyecKkue 1 XUMUYECKHE
CBOMCTBA. DKOJIOTHYECKHE
poOJIEMBbI, CBSI3aHHBIE C
okcuzoMm yriepoaa (1V)

VYroapHasg KUCIoTa U €€ COJIN

https://m.edsoo.ru/DWOM6SUUL

https://m.edsoo.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDGIPA

38

[IpakTuueckas pad6ora Ne 4 o
teme "[lonydyenne yriekucnoro
ra3a. KauectBeHHast peakius Ha
KapOoHaT-HOH"

https://m.edsoo.ru/G2HZXQGC8

39

[TepBoHavabHBIC TOHATHS 00
OPraHMYEeCKHUX BEIIECTBAX KaK O
COEMHEHUSAX YIIIepoaa

https://m.eds00.ru/30T12109Z

40

41

Kpemuuii u ero coenuHeHust

[IpakTuueckas padora Ne 5.
Pemienne skcnepuMeHTAbHBIX
3a7a4 no TeMe «Bakaeime
HEMETAJLIBI U BX COCAUHCHUS

https://m.edsoo.ru/75JXNHO0I8

https://m.edso0.ru/O7E8DOD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

KontponsHas padora Ne3 mo
TeMe «BakHelnine HeMeTauibl U
UX COCIUHEHUI»

https://m.edso00.ru/S85J9UGH3

43

OO0m1ast xapaKTepUCTHKA
XMUMHYECKHUX 3JIEMEHTOB —
MeTa/uIoB. Metaiunyeckas CBs3b
¥ METAJUTNYECKast
KpUCTAITHYECKask PeIIeTKa.
duznyecKkre CBOWCTBA METAIIIOB

https://m.edso0.ru/XK1GYPCO1

44

XHUMHYECKUE CBOMCTBA
METAJIJIOB. DJIEKTPOXUMHUUECKHM
psi HaNpsKEHUH METallIoB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mrme crnocoObl MoTydeHHs
MetaiuioB. CiutaBel. Beraucienus
10 YPaBHCHUAM XUMHWYCCKUX
pEeaKuuii, €CIIM OJIUH U3
pPEareHTOB COJIEPKHUT IIPUMECH

https://m.eds00.ru/G54GDQI2D

46
47

IlonsiTre o KOppO31uHu MECTAJIJIOB

[Ienounbie METAIIBI

https://m.edsoo.ru/4AFIGDOWOW

https://m.edsoo.ru/X1B4BPUW?2

48

49

50

OKcubl U THAPOKCUIBI HATPHUS U
KaJis

[Ienoyno3eMeIbHBIE METAIIBI —
KaJBLIIUA U MarHui

Baxueiinme coequHeHUA
KaJIbIUS

https://m.edsoo.ru/Q4DX0G3U9

https://m.edsoo.ru/REOCDYO0K6

https://m.edsoo.ru/CJIR96CMZA

51

52

O00011eHNEe U CUCTEMATU3ALIS
3HAHUU

JKEcTkoCTh BOIBI U CIIOCOOEI €8

https://m.edso0.ru/O5PXGG1BE

https://m.edsoo.ru/WFMBFTTTP



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP

YCTpaHEHUS

53

54

[TpakTrueckas padora Ne 6 mo
teme "JKECTKOCTh BOJIBI U
METO/Ibl €€ ycTpaHeHus"

AmroMuHUNR

https://m.edsoo.ru/NFIROKB8J

https://m.eds00.ru/9Z2J8RD1TV

55

AmdoTepHbIe CBOICTBA OKCHA U

TUAPOKCHIA

https://m.edsoo.ru/NI5KI10J5

56

57

Keneso

OKCHIIBI, THAPOKCHUJIBI B COJIU
xenesa (1) u xemesa (1)

https://m.edsoo.ru/F20NJR5SR

https://m.edsoo.ru/ARTUBLAMP

58

59

60

O0001eHUE U CUCTEMATU3 AL
3HAHUI

[TpakTrueckas padorta Ne 7.
Peuienne skcnepruMeHTaIbHBIX
3a7a4 no reme «BaxHeimue
METAJJIbI U UX COCTUHEHUS

Boluncnenus o ypaBHEHUAM
XUMHUYECKHUX PEAKLMN, ECIIN
OJIMH U3 PEareHTOB JIaH B
M30BITKE U COAEPKUT
npuMecu. Berancienns
MacCOBOM JIOJIM BEIXOJIa
IIPOJIYKTa PEaKIIUH

https://m.edsoo.ru/NAON6HGKZ

https://m.edsoo.ru/ZN7G0QSMX

https://m.edsoo.ru/AYD2HESIY

61

62

O000111eHHE U CUCTEMATU3 AL
3HAHUH

KonTtponsHas padora Ne4 o

TeMe «Baxnenmmne MeTanibsl U
WX COCIUHEHUI

https://m.edso0.ru/B8T9VTKOP

https://m.edsoo.ru/703C804GN



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

BemecrBa u marepuainsl B

63 . 1 https://m.eds00.ru/OFI132JMTO0
[IOBCEIHEBHOM KU3HU YeJIOBEKA
X

64 HMquCKerSan ASHCHIE 1 https://m.eds00.ru/SANGYEYQI
OKpYIKaroIIen cpeibl
P

65 e 1 https://m.edsoo.ru/18Q203Y 28
9KOJIOTHYECKHX TIPOOJIeM
P i . 06006

66 CSEPBHBIN YPOI. LIDODILEHHE # 1 https://m.eds00.ru/DT 1BAS5U4
CHCTEMATH3alMs 3HAHUI
PesepBHeIit ypok. O000IICHHE 1

67 . 1 https://m.eds00.ru/P52TJZNXV
cucreMaTtni3anuda 3HaHUN
PesepBuslit ypok. O600111eHIE U

68 . 1 https://m.edso0.ru/TMK36TJZG
CHCTEMAaTU3aLMA 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM

OBPA3OBATEJBHOM MTPOIT'PAMMBI

8 KUIIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O 00111ero
NpoOBEPSIEMOro oGpasoBanus
pe3yJbTara
1 Ilo Teme: «IlepBoHavanbHBIE XUMUYECKHUE TOHITHS
PacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHUX IOHATHUH: aTOM, MOJIEKYJAd, XUMUYECKHI DJIEMEHT, MPOCTOE BELIECTBO,
CJI0)KHOE BELLECTBO, CMECh (OJJHOpPOJIHASI U HEOJHOPOJIHAs), BaJIEHTHOCTb, OTHOCUTENbHASL aTOMHAsl U MOJIEKYJISIpHAs
11 Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJISIpHAas Macca, MaccoBas [O0JIsI XMMHMUYECKOIO DJIEMEHTa B COCAVHEHUW,
' MOJIApHBIA 00BEM, XMMHUYECKas peakuus, Kiaccu(puKalus peakluil: peaklUH COEAUHEHHUS, PEaKIHH pa3IoKeHus,
peaKkIMM 3aMelleHus, peakui OoOMeHa, 9K30- U 3HJOTEPMUYECKHE PEaKLMH, TEIIOBOM 3¢ (eKT peakuuu, pacTBop,
MaccoBas J10Jis BeulecTBa (IIPOLeHTHAs! KOHIIEHTpaIlHsl) B pacTBOpe
1 UJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMUUYECKUX MOHATUN U IIPUMEHATDH 3TH IOHATHSA IPU ONMCAHUU BEUIECTB U
' UX TIPEBPALLECHAN
13 HCI0JIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJIEHMs (OPMYJI BEIIECTB U ypPaBHEHUIN XUMUYECKUX peaKuil
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHs MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YYEHHS,
' 3aK0Ha ABOraJpo
1.5 OIpeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUIX
16 KJaccu(UIUpoOBaTh XMMUYECKHUE peakiuu (M0 YMCIY U COCTaBY YYACTBYIOIIMX B PEAKLUHU BELIECTB, MO TEIJIOBOMY
. addexry)




1.7

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAaCChbl BECIICCTB

1.8 BBIYUCIISATH MAaCCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTA 10 POpMYyJie COSAMHECHMUS,
1.9 BBIYMCIISITH MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE
110 MPUMEHSTh €CTECTBEHHOHAayYHble METOJAbl TMO3HaHUS — HaOOJIEHUE, HU3MEpPEHUE, MOJEIMPOBAHUE, IKCIEPUMEHT
' (peanbHBIN 1 MBICIICHHBIN)
2 [To Teme: «BaxkHeimme npeACTaBUTEIM HEOPTaHUYECKUX BEILIECTBY
2.1 PacKpbIBAaTh CMBICII OCHOBHBIX XUMUUYECKHUX MOHSATUN: OKCU/I, KUCIIOTa, OCHOBAHHUE, COJIb
2.2 OTpeEATh MPUHAIIICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COeAMHEHUH 10 popMyiam
2.3 KJIacCCU(PUITUPOBATh HCOPTAHMYECKUE BEIIECTBA
24 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAas OMUCAHUE
' MIpUMEpaMu MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKHUX PEAKIIUM
’5 MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX Kauye€CTBEHHOI'O COCTaBa, BO3MOXHOCTH TPOTEKaHUS
' XUMHUYECKUX MPEBPAILECHUN B pAa3JIMYHBIX YCIOBUSIX
ClIle[IoBaTh MpaBUaM TOJb30BaHUS XMUMHUYECKOH ToCynoil u 1abopaTOpHBIM OOOpYIOBAaHUEM, a TaKXkKe MpaBUIIaM
oOparieHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU 11O BBIMIOJHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB TIO
26 MOJIYYEHUI0O U COOMpAHUI0 Ta3000pa3HbIX BeHIeCTB (BOIOpPOAAa M KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
' ONpeeIEHHON MacCOBOM J0JIEH paCTBOPEHHOTO BEIIECTBA, INIAHUPOBATh U IPOBOJUTH XUMHUUYECKHE IKCIIEPUMEHTHI 110
pacrmo3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C MOMOIIBIO WHAMKATOPOB (TakMyc, GeHOIPTaNIenH, METUIOPAHXK U
Jipyrue)
2.7 MPOBOJIUTH PACUYETHI IO YPABHEHHUIO XMMHUYECKON peaKInu
3 [To teme: «llepuoanueckuit 3akon u [lepuonnueckast cucrema xumuueckux snemeHToB [[. 1. MenneneeBa. Ctpoenue

aTOMOB. XMMHYECKas CBA3b. OKHCIUTEIHFHO-BOCCTAHOBUTEIHHEIC PECaKIumn»




PACKpPBIBATH CMBICII OCHOBHBIX XUMHYCCKUX MMOHSATHUH: AApO aroma, BJIGKTpOHHBIﬁ clioi aToMa, aTOMHas1 Op6I/ITaJIb,

3.1 paguyc aroMa, XMMHUYECKas CBs3b, MOJISIPHAS M HEMNOJSApHAs KOBAJIEHTHAs CBS3b, 3JEKTPOOTPULATENIBHOCTh, HOHHAS
CBS13b, NOH, KATUOH, aHUOH, CTENIEHb OKUCIICHUS
3.2 KJIaCCU(PUITUPOBATh XUMHUECKHUE JIEMEHTHI
33 ONMCHIBATh U XapakTepu3oBaTh TabmuuHyio ¢opmy [leproguyeckoll CHCTEMbl XMMHUYECKHX 3JIEMEHTOB: pa3inyaTh
' MOHSATHS «TJIaBHas noArpymnna (Arpynna)» u «rnodounas noarpynmna (brpynna)», «manbsie» u «00JbIINE) NEPUObI
34 packpsiBaTh cmbica [lepuogmueckoro 3akona JI.JMI. MenneneeBa: NEeMOHCTPUPOBATH NOHUMAHHUE MEPUOIAYECKON
' 3aBUCUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT UX MosioxkeHus B [lepnoanueckoii cucreme
COOTHOCUTH 00O3HaueHUs, KOTOpble uMeroTcss B Tabnuue «llepuoanueckas cucrema XuMuueckux snemeHToB [I.U.
3.5 MenzeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XHMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsl s1pa,
o011ee YuCIo 3JIEKTPOHOB M PACIPEICICHNE UX 0 3JIEKTPOHHBIM CIO0SM)
3.6 OIpEeJIeNIATh CTENIEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUIX
3.7 OTIpEeEIATh BUJ XUMUYECKON CBSA3H (KOBAJEHTHAs U MOHHAS) B HEOPTAaHUYECKUX COETMHEHUSAX
9 KUIIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O
MIPOBEPSEMOTO 0011ero o0pa3oBaHus
pe3yJbTara
1 Ilo Teme: «BemecTBo 1 XUMUYECKasi pEaKLIMs»
11 PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATHI: pacTBOP, JIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AIEKTPOIUTHYECKAs

aucconranys, peakurnu HOHHOI'O O6M€Ha, KaTajJm3aTop, XUMHYECKOC PABHOBECHC, O6paTI/IMBIe n HeO6paTI/IMI)Ie




pcaKknuu, OKHCIINTCIbHOBOCCTAHOBUTCIILHBIC pcaKkuuu, OKHCIINTCIIb, BOCCTaAaHOBUTCIIb, OKHCJICHHUC n
BOCCTAHOBJICHUC, aJZIOTPOIIH, aM(bOTepHOCTB, XUMHYECKasx CBA3b (KOBaJ'ICHTHaH, HMOHHAa, MeTaJ’IJ’II/I‘ICCKaH),

KpucTaJlIn4eCKasa peméTKa, CIIJIaBbI, CKOPOCTb XHUMHYCCKOMN pcakuuu

HUIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATUH H IPUMCEHATh OTU IOHATHA MHOPH OIKMCAaHHUKN

12 BEILIECTB U UX MPEBPALLCHUI
13 COCTaBJIATh YPABHEHHMS BJIEKTPOJUTHUYECKON TUCCOUMALIMU KUCIIOT, IIEJOYEH M COJIEH, MOJIHBIE U COKPAIEHHBIC
' ypaBHEHUS peakIuii HOHHOTO OOMeHa
14 PacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUMH MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIO
' 0anaHca 3TUX peaKIui
15 MPOBOJUTH PACYETHI IO YPABHEHUIO XMMUYECKON peaKIu
2 ITo Temam: «HemeTanibl ¥ UX COEMUHEHUI» U «MeTaJUIbI U UX COeIUHEHUS)
XapaKkTepu30BaTh (OMUCHIBATH) O0IIME U crenu(HruecKkue XMMHUECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB,
2.1 MOJATBEPKJIasi ONMUCAHUE MNpPUMEpPAMHU MOJEKYJISPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIMX XHMHUYECKHUX
peakuui
95 COCTaBJIAATh yPaBHEHHUsI PEAKLUM, NOATBEPXKAAIOIINX CYIIECTBOBAHUE I€HETHMYECKOM CBSA3M MEXIY BELIECTBAMU
' Pa3IMYHBIX KJIACCOB
23 MPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOMXHOCTH MPOTEKAHUS XHUMHUYECKUX
' MPEBPALLECHUH B PA3JIMYHBIX YCIOBUAX
CJIeIOBaTh MpaBHIIaM IMOJIH30BAHUS XMMHYECKON MOCYI0i M 1aO0paTOpHBIM 00OPYIOBaHHEM, a TaKXKe IMpaBUIIaM
2.4 oOpaleHus ¢ BEIeCTBaMu B COOTBETCTBUH C MHCTPYKITUSMHU TI0 BBIMIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OTBITOB
IO MOJTYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHUAKA U YTJIEKHCIIOTO rasa)
2.5 MPOBOJUTh PEAKLMH, IMOATBEPKIAIOIIME KAYECTBEHHBI COCTaB PA3JIMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM




myTéM XJI0puI-, OpoMu, noaua, kapoonar, gpocdar, cCuIuKat, cyabpaT, THIPOKCUAMOHBI, KATHOHBI AMMOHHS, HOHBI

HU3YUYCHHBIX METAJIJIOB, IPUCYTCTBYIOIIHE B BOJHBIX paCTBOpPAaX HCOPraHMICCKUX BECIICCTB

3.1

3.2

[To Teme: «XuMHS U OKpYKarOILIAsl Cpea

pacKpbIBaTh CMbICII OCHOBHBIX xuMHuueckux nousatuil: [1/IK BemecrBa; koppo3usi MeTaaioB

MIPUMEHSITh OCHOBHBIC OICPAIMH MBICTUTEILHOW ACSITEIbHOCTH — aHallu3 M CUHTE3, CpaBHEHHE, O0OOIICHHE,
CUCTEMaTHU3alNIO, BbISBICHUE MPUUMHHO-CIEICTBEHHBIX CBSA3€M — JJIsl U3YUYEHHUS] CBOMCTB BEILECTB M XUMHYECKHX

peaKIII/If/'I; CCTCCTBCHHOHAYYHBIC MCTOAbI IO3HAHUA — Ha6JHOIIeHI/IC, HU3MCPCHUC, MOACIUPOBAHUC, SKCIICPUMCHT

(peanbHBIN U MBICJICHHBIH)




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 [lepBoHavya/IbHBIE XUMUYECKHE TTOHATUSA
11 [Ipeamer xumun. Poinp XuMuK B )KU3HU 4ellOBeKa. XUMHUs B cUCTeMe HayK. Tena u BemectBa. @U3MUECKUE CBOMCTBA BELIECTB.
' ArperatHoe COCTOSIHUE BEILIECTB
1.2 [TonsTre o MmeToAax mo3HaHus B XuMuu. UncTelie BemecTBa U cMecu. CrocoObl pa3aeneHus: cMecei
13 ATOMBI M MOJIEKYJIbl. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. IIpocThie U cioHbIE BelecTBa. ATOMHO-
' MOJIEKYJISIPHOE YUYECHHE
14 Xumunyeckas Gpopmyina. BareHTHOCTh aTOMOB XMMUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA cOCTaBa BellecTB. OTHOCUTENbHAS
' aToMmHas Macca. OTHOCHUTEeNIbHAsI MOJIEKYJIsIpHAs Macca. MaccoBasi 107151 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUN
L5 KonuuectBo BemectBa. Monb. MonsipHas macca. B3anMocBsI3b KOJUYECTBA, MAacChl U YUCHA CTPYKTYPHBIX €IMHMI] BEIIECTBA.
' Pacuérel mo popmynaM XuMHUYECKUX COCTMHEHUI
16 du3nuecKrue U XUMUYECKUE SIBJICHUS. XUMHUYECKasi peakiusl U €€ Mpu3Haku. 3aKOH COXPAHEHHUsI MAcCChl BEIIECTB. XUMUYECKHE
' ypaBHeHus. Knaccudukaiys XuMHUYECKUX peaklunil (COeAMHEHUS], Pa3IokKEeHMs, 3aMEeILeHUs, 0OMeHa)
XWMHYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TIOCYJOM, C TpaBWIaMH pabOThl B JlabopaTopuu W TpUEMaMU
oOparieHuss ¢ Ja00opaTOpHbIM O0OpYJOBAHMEM, H3YUY€HHE U ONHUCAHHWE (PU3HMUECKUX CBOWCTB 0Opa3l0B HEOPraHUYECKUX
1.7 BEIIECTB, HaOMoIeHne Pu3nyecknx (TJIaBJICHUE BOCKA, TAasHHE JIbJla, PACTHPAHHME caxapa B CTYNKe, KUTIEHWE W KOHJICHCAIIHS

BOIILI) N XUMHYCCKHUX (FOpeHI/IC CBCUHU, IIPOKAIMBAHUC MEJIHOM ITPOBOJIOKH, B3aHMMOJCHCTBHE MeJla C KHCHOTOﬁ) HBJ'ICHPIfI,

HaOJlloJIeHne M ONHCAaHWE INPU3HAKOB MPOTEKAaHHS XMMUYECKUX peakiuil (pa3jiokeHHe caxapa, B3aHMOJEICTBHE CepHOM




KHCJIOTBI ¢ XJIOpHIOM Oapusi, pasnoxenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOACHCTBHE KeJie3a C paCTBOPOM COJIU
menu(ll), m3ydenue cmocoOOB pasnmeneHus cMecel (C TMOMOIIbI0 MAarHuTa, (UILTPOBAHHUE, BBITAPUBAHKE, TUCTHIUISIIMS,
xpomatorpadusi), TpoOBeJCHHE OYHCTKH IOBAPEHHOW COJIM, HAOJIOJICHWE W OINHMCAaHWE pPE3yJbTAaTOB IMPOBEICHUS OIIBITA,

WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3JaHUE MOJIeNiell MOJIEKY (I1IapOCTEPKHEBbIX )

2.1

2.2

Bakneiine npeacraBuTeIM HEOPraHM4ECKUX BELIECTB

Boznyx — cmech rasos. CocrtaB Bo3ayxa. Kucinopon — anemeHT u mpoctoe BemiecTBo. HaxokeHue Kuciopoga B MPUPOAE,
¢dusnyeckue U XMMU4Yeckue cBoiictBa (peakuuu ropenus). Okcuasl. [lpumenenne kucnopoaa. CriocoObl NOIyYEeHUS KUCIOPOAA
B JIa0OPaTOpUH U MPOMBIIUIEHHOCTH. KpyroBopot kucinopoaa B mpupozae. O30H — amioTponHast Mo (UKAIIS KHCIOPOoIa
TermnoBoit 3P PeKT XUMUUECKOH peaKkIiy, TEPMOXUMUYECKHE YPAaBHEHHS, SK30- U SHAOTEPMHUUECKUE peakuu. TOmImMBO: yroib

1 MCTaH. 3anH3HeHI/Ie BO3yXa, YCUJICHUC ITAapHHUKOBOI'O 3(1)(1)CKT21, paspymieHue 030HOBOT'O CJIOA

2.3

24

2.5

BO,I[OpO,I[ — OJICMCHT U IIPOCTOC BCIICCTBO. Haxoxnenue BOJOpOAa B IIPUPOAC, (1)I/I3I/I‘{CCKI/IC H XUMHYCCKUC CBOﬁCTBa, IIPUMCHCHUC,

crocoObI noydeHus. Kucnorsl u comu
MounsipHbiii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

dusnyeckue cBoiicTBa Boabl. Boxa kak pactBopurens. PacTBopbl. HackllieHHBIE 1 HEHACHIILIEHHBIE PacTBOPHI. PacTBOpUMOCTH
BELIECTB B BoJie. MaccoBas /101 BellecTBa B pacTBope. XUMHUECKHUEe cBoWcTBa BOJbl. OcHOBaHUS. Posib pacTBOpOB B mpupojie

M B XXU3HU YCJIOBCKA. prTOBOpOT BOJBI B IpUPOJC. 3al"p513HeHI/Ie IMPpUPOAHBIX BOI. OxpaHa " OUYUCTKA MPUPOJAHBIX BOJ

2.6

Knaccudukanus Heopraunueckux coeaunenuil. Oxcuapl. Knaccudukanus okcuioB: coneoOpasyromiye (0CHOBHbIE, KUCIOTHBIE,
am@oTepHble) U HeconeoOpasyromue. HoMmenknarypa okcnioB. @usnueckue U XMMUYECKHE CBOWCTBA OKcuAOB. [lonyuenue

OKCHUI0B

2.7

2.8

OcHoBaHus. KJIaCCI/I(bI/IKaLII/IH OCHOBaHHUM: IIEIOUN U HEPAaCTBOPUMEBIC OCHOBAHMHA. HOMGHKJIaTypa OCHOBaHU#l. PU3UYECKHE U

XUMHUYECKHE CBOKCTBA OCHOBaHMM. [lonyuenne ocHOBaHUI

Kucnorel. Knmaccudukammst kucinor. Homenknarypa kuciot. @u3ndeckne U XUMHYECKHE CBOMCTBA KUCIIOT. Psin akTMBHOCTH




2.9

MerauioB H.H. bekerosa. IToiydenue kuciaor

Conu. Homenkiarypa coseil. duznueckue U XUMHUYECKHe CBOMCTBa coJield. [lonmyuenue comnei

2.10

I'enernueckas cBA3b MCXKIY KilaCcCaMU HEOPTaHUYCCKUX COG,Z[I/IHCHI/Iﬁ

2.11

XUMUYECKUH JKCHEPUMEHT: KauyeCTBEHHOE OINpeJelIeHue COJIep)KaHus KHCIOpOoAa B BO3AyXe, IOJIy4eHHEe, COOMpaHHe,
pacrio3HaBaHME€ W U3yYEHHE CBOMCTB KHUCIOpOAa, HAOIIOJEHHE B3aUMOICWCTBUS BEIIECTB C KHCIOPOJOM U YCIOBHUS
BO3HUKHOBEHHUS U MPEKpaleHus TopeHus (1oxapa), 03HaKOMJIEHHE ¢ 00pa3aMi OKCHJIOB U OIMCAHUE UX CBOICTB, MOITYYCHHE,
coOupaHue, paclo3HaBaHHE W H3yuyeHHE CBOWCTB BOAOpoAa (ropeHue), B3ammojeiictBue Bojopoaa ¢ okcuaom wmemu(ll)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUANOB), HAOMIOACHHE OOPa3OB BELIECTB KOJUYECTBOM | MOIb, HCCIEAOBaHUE
O0COOCHHOCTEH PAaCTBOPCHHS BEIICCTB C PA3IMYHON PACTBOPUMOCTBHIO, MIPUTOTOBJICHUE PACTBOPOB C ONMPEACIEHHON MacCOBOM
J0JIell pacTBOPEHHOTO BEIIECTBA, B3aMMOJCWUCTBHE BOJBI C METAUIaMU (HATPHEM M KajiblleM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), OIPEJCIICHUE PAaCTBOPOB KHUCIOT M IIEJOYEH C IMOMOILBIO HMHIUKATOPOB, HCCIEIO0BaHUE 00pa3lloB
HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX KIACCOB, HAONIOJEHHE W3MEHEHHS OKPACKH WHIMKATOPOB B PACTBOpAX KHUCIOT U
miesoyel, u3ydenne B3zaumojiercTBus okcuaa menu(ll) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C METaJJIaMH, pEeaKiuin
HEWTpanu3aluu, MOJy4YeHne HEPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOI0 METallla JPYyruM M3 pacTBOpa COJIM, pEUICHUE

OKCIICPUMCHTAJIBHBIX 3aJla4d 110 TEME «BaxaeHIme K1accel HEOPTraHNYCCKUX COGHHHGHHﬁ)}

[Tepuonnueckuii 3akon u [lepuoanueckas cuctema xumudeckux aemenToB [[.1. MenneneeBa. CtpoeHue aToMoB. XUMUYECKas

cB13b. OKHCIUTEIbHO-BOCCTAaHOBUTEIHHBIC peaknuuu

3.1

3.2

[lepBrie MOMBITKU KiIacCU(UKAIMU XUMHYECKUX dJeMEHTOB. [loHSATHE O Tpymnmax CXOAHBIX JJIEMEHTOB (IIETOYHBIE U
IIEIOYHO3EMETbHBIE METAJIIbI, TaJIOT€HBl, WHEPTHHIE Ta3bl). DJEMEHTHI, KOTOpbIe O0O0pa3yloT aM(OTepHBIE OKCHUIBI U
TUIPOKCHJIBI

[Tepuonuueckuii 3akoH. Ilepuomnueckas cuctema xumuyeckux i3nemeHToB J[.M. Mengeneea. Koporkonepuognas u

AJIMHHOIICPUOHAA (I)OpMBI Hepﬂonnqecxoﬁ CHUCTCEMBI XHMHYCCKHUX JJICMCHTOB I[I/I Menpeneena. HepI/IO,Z[BI U TPYIIIBIL.

®U3NYECKUI CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOA U TPYIIIIBI AJIEMEHTA




Crpoenne aromoB. CoctaB aroMHbBIX sjep. M3orombl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI0YeK aToMOB mepBbiX 20

3.3 XUMHUYECKUX aieMeHToB Ilepuoanueckoit cucrembl J.M. MenpaeneeBa. XapakTepuUCTHUKAa XMMHUYECKOI'O 3JEMEHTa MO €ro
nosoxkeHuto B Ilepuonuyeckon cucreme .M. Menneneesa
3aKOHOMEPHOCTH H3MEHEHMSI pajuyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB, META/UIMYECKUX M HEMETAJIMYECKUX CBOWCTB IO
3.4 rpymnmnam u nepuojam. 3Hayenue llepuoauyeckoro 3akona u Ileprognyeckoit CUCTEMbI XUMUYECKUX JIEMEHTOB JJISI Pa3BUTH
Hayku U nipaktuku. J[.M. MenaeneeB — yu€Hblil U rpaskJJaHuH
35 Xumudeckas cBs3b. KoBaneHTHas (MOJIIpHAs W HEMOJSPHAs) CBsA3b. DJICKTPOOTPHUIATEIHPHOCTh XWMHUYECKHX 3JIEMEHTOB.
' HNonnas cBI3b
36 Crenenn okucneHus. OKUCIUTEIPHOBOCCTAHOBUTENbHBIE peakinu. [Iporecchl okucineHus U BoccTaHOBIEHUsA. OKUCIUTETN U
' BOCCTaHOBHUTEIIH
XUMUYECKUN IKCHEPUMEHT: U3y4YeHHE OOpa3lOoB BEIIECTB METAIIOB M HEMETAJUIOB, B3aMMOJICHCTBUE THIPOKCHUIA IUHKA C
3.7 pacTBOpaMH KHUCIOT M IIEJ0Yei, MPOBEIACHUE OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHl OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHHsl, COSTMHEHUS)
9 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
1 BemectBo n xumunueckas peakuus. [lopropenue
[lepuonunueckuit 3akoH. Ilepmomnueckas cucrema xumuueckux osiemeHToB J[.M. MenneneeBa. CTpoeHue aTOMOB.
1.1 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPHOIOB, KaJHs, KAIBIUSI U UX COSTMHEHHUI B
COOTBETCTBHUHU C MOJOKEHUEM 3JIeMEHTOB B [lepuoandeckoil cucremMe U CTpPOEHUEM UX aTOMOB
1.2 CrtpoeHue BellecTBa: BUJIbI XUMUYECKON CBSI3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA



1.3

14

1.5

KPUCTAUIMYECKON pPEemETKH M BUAAa XHUMHYECKOW cBs3u. Kimaccupukanuss M HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB
(MexnyHapogHas U TpUBUAJIbHAS). XMMHUUYECKHE CBOMCTBA BEILECTB, OTHOCSIIUXCSA K Pa3IMYHBIM KJIaccaM HEOPraHWYECKHX

COCHHHGHHﬁ, TCHCTUYCCKAA CBA3b HCOPTAaHNYCCKUX BCIICCTB

Krnaccudukanys XuMu4ecKux peakiuii o pa3IMyHbIM MpU3HAKaM (110 YHCIY U COCTaBy YYacTBYIOIIUX B PEAKIMH BEILECTB, MO
TerioBoMy 3G (deKTy, Mo H3MEHEHHWIO CTCICHEeW OKUCICHHS XWMHUYECKHX JJIEMEHTOB, 1O OOpaTUMOCTH, MO YYaCTHIO
Karajau3aTopa). DK30- U DHAOTEPMUYECKHE pEaKlUU, TePMOXHMMHUYECKHE YypaBHeHHs. [loHSATHE O CKOpPOCTH XMMHYECKOM
peakiumn

[TonsiTe 00 OOpaTUMBIX M HEOOPATUMBIX XUMHYECKHX peakinusx. [TOHSITHE O TOMOTCHHBIX W TeTCPOTCHHBIX PEaKIHUsX.
[lonsiTe 0 XMMHUUYECKOM paBHOBECHH. DaKTOPbI, BIUAIONIME Ha CKOPOCTh XMMUYECKOW PEAKIMU U IMOJOKEHUE XUMUUYECKOIro

paBHOBECHs

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BJIGKTpOHHBIfI OanaHc OKHCIIMTEILHO-BOCCTAHOBUTEILHOM pCaKkuru.

CocraBneHue ypaBHeHI/II\/’I OKHCIINTCIBbHO-BOCCTAHOBUTCIBHBIX peaKI_lI/Iﬁ C UCIIOJIB30BAHUCM MCTOAA JICKTPOHHOT' O OamaHca

1.6

Teopus 2IEKTPOIMTUYECKONW IUCCOLMALUU. DJIEKTPOIUTHI U HEIEKTPOJINTHI. KaTHOHBI, aHMOHBL. MexaHu3M OuccoLUaliu
BCIICCTB C PA3JIMYHBIMHU BHUIAMU XUMHYECKOH cBs3u. CTeneHn Jucconuanuu. CuibHBIE U clla0ble OJICKTPOJIUTHI. PeaKIII/II/I
HMOHHOr0 oOMeHa. YCIOBHS NMPOTEKAHUs PeaklUil MOHHOro oOMeHa, MOJHbIE U COKpALIEHHbIE MOHHBIE YPABHEHUS peaKIuil.
CaoiicTBa KMCIIOT, OCHOBAHUN U COJIEH B CBETE MPEACTABICHUN 00 3JIEKTPOIUTHUECKOHN qucconuanui. KauecTBeHHbIE peakuu

Ha HoHHI. [loHsaTHE O TUAPOJIN3C cojieit

1.7

XUMHUECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C MOJIEISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX BEIECTB — METAJUIOB U
HeMeTa/uIoB (rpaduTa W ayMasa), CIOKHBIX BEIIECTB (XJIOpHUAA HATpPHsl); UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakiMu OT BO3JAEHCTBHA pa3IMYHBIX (PAKTOPOB; HCCIEIOBAHUE 3JIEKTPONPOBOAHOCTH PAcTBOPOB BEIECTB, Ipoliecca
JIUCCOLMALMM  KUCIIOT, INeido4ed W cojedl (BO3MOXKHO HCHOJb30BAaHUE BHUIEOMATEPUANIOB); TPOBEJIEHHE OIBITOB,
WUTIOCTPUPYIOIINX MPHU3HAKU MPOTEKAaHUs peakluil MOHHOTO oOMeHa (0oOpa3oBaHHE OCaJKa, BbLAEJIEHHE raza, o0pa3oBaHME

BOIILI); OIIBITOB, WINIIOCTPUPYIOINHUX IMPUMECPBI OKHUCIHUTCIBHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ (FOpeHI/Ie, pCaKknun pasjioKCHUs,



COC[[I/IHGHI/ISI); pacrio3HaBaHUC HCEOPraHMYCCKUX BCHICCTB C IMOMOIIBIO KaYCCTBCHHBIX peaKLII/If/'I Ha HOHBI; PCHICHUC

OKCIICPUMCHTAJIbHBIX 3aj1a4d

2.1

HewmeTamis! u ux COCAUHCHUA

OOmast xapakTepucTuka TranoreHoB. OCOOEHHOCTHM CTPOCHHMS AaTOMOB, XapaKTEpHbIe CTeneHW okucieHus. CTpoeHue u
¢u3nueckue CBOWCTBAa MPOCTHIX BEIIECTB — TaJIOTEHOB. XHMMHUYECKHE CBOWCTBA Ha IMpUMEpe XJopa (B3auMOJEHCTBUE C
MeTaJlJlaMH, HEMETallaMy, 1iesodyaMu). XiopoBoaopos. CossiHas KUCI0Ta, XMMUUYECKHUE CBOICTBA, MOITYYEHHUE, IPUMEHEHHUE.

HeﬁCTBHe XJIopa U XJI0pOBOAOPOJa Ha OpraHu3M YCJIOBCKaA. Baxneiiniue XJIOpUAbI 1 UX HAXOXKACHUC B ITPHUPOIAC

2.2

2.3

2.4

OOmas xapakrepuctuka 3meMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHMSL.
Crpoenne u (pu3NIECKHE CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPO/Aa U Cephl. AJUIOTPOITHBIE MOAM(UKALINN KHCIOPOJa U CEpHI.
Xumnueckue cBoiictBa cepbl. CepoBOAOpON, CTpoeHHe, (u3MyYecKHMe W XHUMHUYecKue CBoHcTBa. OKCUABI Cepbl Kak
MIPEICTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KHUCIOTa, (PU3NYECKUE U XMMUYECKUE CBOMCTBa (0OLIME KaK IMPEICTaBUTEIS
KJlacca KUCIOT U cnenupuyeckne). XUMHUUECKUE peakiuy, JeKallue B OCHOBE MPOMBIIIJIEHHOTO CIIoco0a MOJydYeHUs: CepHOU
kucnoThl. [Ipumenenune. Conu cepHOM KUCIOTHI, KaueCTBEHHAs peaklus Ha cynb(ar-uoH. Haxoxnenue cepsbl u €€ coenMHEHNI
B Mpupoje. XUMHUUECKOE 3arpsi3HEHNE OKpY’Karollel cpesibl COSMHEHUSAMH cepbl (KUCIOTHBIE 0K/H, 3arpsi3HEHHE BO3/1yXa U

BOJIOEMOB), CITOCOOBI €r0 TIPEI0TBPAICHUS

OO6mras xapakTepucTuka 3yeMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpPHBIE CTEIEHU OKUCIEHUsS. A30T,
pacmpocTpaHeHue B pupoe, pusndeckre U XuMuieckue cBoicTBa. KpyroBopot a3ora B mpupoie. AMMHAK, ero (hu3ndeckue u
XUMUYECKHE CBOMCTBA, MOJiydeHHe U mpumeHeHue. Conu aMMOHUS, UX (pU3NYECKUe U XUMUYECKUE CBOMCTBA, IPUMEHEHUE.
KauecTBeHHas peakiys Ha MOHBI aMMOHUsS. A30THAsI KUCIIOTa, €€ onyueHue, pu3nieckre U XMMHUECKHUe CBOMCTBa (001Iue Kak
MpEACTaBUTENS Kacca KUCIOT W crnenududeckue). Mcnonb3oBanne HUTPATOB M COJEH aMMOHHS B KaueCTBE MHHEPATbHBIX
ynoopenuit. XUMUYECKOE 3arpsi3HEHUE OKPYKaIOIIeH cpeabl COSTUHEHHMSIMH a30Ta (KUCIOTHBIE T0XK/IU, 3arPsS3HEHHUE BO3/IyXa,

TTOYBBI U BOJJOEMOB)

®ocdop, amtorpornusie Monudukauu Gocdopa, dpuznyeckrne u xumudeckue cpoiictBa. Oxcun pochopa(V) u docdopnas



2.5

KHCJI0Ta, (PU3NYECKHE U XUMUUECKUE CBOICTBA, monydeHue. Mcnons3zoBanue ¢pochaToB B Ka4yecTBE MUHEPAIBHBIX Y10OpeHUI

OOmrast xapakrepuctuka 3y1eMeHTOB |VA-rpynnbl. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC CTEHEHU OKHCIICHUS.
VYraepon, amioTponHble MOAW(DUKALMKU, PACHPOCTPAHEHUE B MPUPOAE, (U3UYECKUE U XUMHUYECKHE CBOMCTBA. AICOpPOIMSL.
Kpyrosopor yrinepoma B mpupone. Oxcuisl yriepoaa, ux (HU3MUECKHE M XHMHYECKHE CBOMCTBA, JCHCTBHE Ha IKHUBBIC
OpPTraHU3MBbl, TOJYYCHHE M INPUMEHEHHE. OKOJOTHMYECKHEe TNpoOIeMbl, CBsA3aHHBIE ¢ okcugoMm yriaepona(lV); rumoresa
r7100abHOTO MOTEIUICHHUsI KJIMMAaTa; MapHUKOBBIA 3(dexr. YroiapHas KucioTa U e€ coiM, X (u3nyeckrue U XMUMUYECKHE
CBOWCTBa, IMOJIyueHHEe M mnpuMeHeHHe. KauecTBeHHas peakiusi Ha KapOoHAT-MOHBL lcmomb3oBaHue KapOOHATOB B OBITY,

MCAUIHUHEC, IIPOMBIINIJICHHOCTH U CCIIbCKOM XO3SHCTBE

2.6

2.7

[lepBoHayanbHbIE MOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHUSX yrieponaa (MeTaH, 3TaH, TUJICH, aleTHJIEH,
ATaHOJI, TIMIEPHUH, YKCYCHasl KucioTa). VX coctaB u xumudeckoe crpoeHue. [loHsTre o OMOIOTHYECKH BaKHBIX BEILIECTBAX:
KHUpax, OelKax, yrieBoJaX — U HUX POJHM B JKU3HHM 4YeloBeka. MaTepuaiabHOE €IWHCTBO OPraHMYECKUX W HEOPraHMYeCKHX

COE€IUHEHUN

Kpemuuii, ero gusnyeckre u XMMHUYECKHE CBOMCTBA, MOJdy4yeHHEe U npuMeHeHue. CoequHeHUs] KpeMHus B npupone. OOmue
npencrasieHus o6 oxcuzae kpemHus(lV) m kpemHueBoil kucnore. CuiMKarhl, UX HCIIOJIB30BaHME B OBITY, MEAMIIUHE,
MIPOMBIIIJIEHHOCTU. BakHelne cTpouTeNnbHbIE MaTepHalibl: KEpaMHUKa, CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiemsl

0€30ITaCHOTO HCIIOJIb30BAHMS CTPOUTCIIBHBIX MATCPUAJIOB B MOBCEAHEBHOM JKU3HU

2.8

XUMUYECKUH HKCIEPUMEHT: H3y4eHHEe OOpa3l0OB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI; IPOBEICHUE
KaueCTBEHHBIX PEAKIUi Ha XJIOPUA-HOHBI M HAOIOJICHUE MPU3HAKOB UX MPOTEKAHMS; OIBITHI, OTpakaromue (Qpu3ndeckue u
XUMHYECKHE CBOWCTBAa TaJOT€HOB W HX COEAMHEHUN (BO3MOXKHO WCHOJIb30BAaHUE BHIEOMATEPHANIOB); O3HAKOMIICHHE C
oOpasmamMu XJOpUJ0B (TAJTOTEHUIOB); O3HAKOMJICHHE C OOpasmamMu cepbl M €€ COCNMHEHHSMHU (BO3MOXXHO HCITOJIb30BaHUE
BUJICOMATEPHANIOB); HaAOIIOJIEHUE Mpolecca OOyIIMBaHUS caxapa MOoJ JEHCTBHEM KOHIIEHTPUPOBAHHON CEPHON KHUCIOTHI;
M3y4eHNEe XHUMHUYECKHUX CBOMCTB pa30aBICHHOW CEPHOM KHCJIOTHI, MPOBEJAECHHWE KAYECTBEHHOW PEaKIUM Ha Cylb(aT-uoH M

Ha6HIO,Z[CHI/Ie [MpU3HaKa et MPOTCKAHUSA; O3HAKOMIJICHUC C (I)I/I3I/I‘-ICCKI/IMI/I CBOMCTBaMH a30Ta, (1)0C¢)opa U HUX COCIUHCHHUU



3.1

3.2

3.3

3.4

(BO3MOXHO WCTOJB30BAHUE BUICOMATEPHATIOB), OOpa3lamMu a30THBIX W (PochOpHBIX YIOOPEHHMIt; MOTyUYCHHE, COOMpaHue,
pacro3HaBaHHe M H3y4CHHE CBOMCTB aMMHaKa;, MPOBCICHHE KAueCTBEHHBIX PEaKIMii HA HOH aMMOHHUS Hu (ochaT-HOH U
W3yYCHHE IMPHU3HAKOB HMX NPOTCKAHHUS, B3aUMOJACHCTBHEC KOHIICHTPHUPOBAHHOW a30THOW KHUCIOTHI C MEAbIK (BO3MOXKHO
UCIIOJIb30BAHUE BHICOMATEPHATIOB); HM3YYCHHE MOJCICH KPUCTAUIMYECKUX pemEToK anmasa, rpaduta, ¢ysuiepeHa;
O3HAKOMJICHHE C TPOIIECCOM aJCOPOIMHM PACTBOPEHHBIX BEINECCTB AKTHBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOTa3a;
nojydeHue, coOUpaHue, paclo3HaBaHHE W M3yYCHHE CBOWCTB YIVICKUCIOrO ras3a; MPOBEICHHUE KAYECTBCHHBIX PEaKIUi Ha
Kap6OHaT' N CWJIHMKAT-UOHbBI W H3YUCHUC IIPU3HAKOB MHX IIPOTCKAHUA; O3HAKOMIICHUC C HpOIIyKIII/Ief/'I CHJIMKATHOU

MPOMBIINIJICHHOCTH; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «Baxxuenmme HeMeTauIbl B UX COCAUHCHUS
Mertamisl 1 uX COCIUHCHUA

O6111a91 XAPaKTCPUCTHKA XUMHUUYCCKUX DJJICMCHTOB — MCTAJIJIOB Ha OCHOBAaHUHU HUX IIO0JIOKCHHA B Hepnoanqecxoﬁ CHUCTEMCE
XUMHNYCCKHX 3JICMCHTOB [[I/I MeHz[eJIeeBa U CTpOCHUA aTOMOB. CTpOGHI/Ie MeTaJlJIoB. MeTrainyeckas CBsA3b U METalIndecKas

KpUCTAJIIINYECKasl peléTka. DIEKTPOXUMUUECKUM sl HAaIPSHKEHUI METaIOB

duznyeckue U XMMUYECKHE CBoicTBa MeTaiioB. OOmme crnocoObl moiaydeHus: MeTayioB. [loHsATHE O KOppO3WH METaoB,
OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT Koppo3uu. CriaBsl (CTajdb, YyTyH, JIOPATIOMHUHUNA, OpOH3a) U UX NPUMEHEHUE B OBITY U

IMPOMBINIJICHHOCTH

[llenounble meTamibl: nonoxkeHue B llepumoamdeckoid cucreme xumudeckux 3nemeHToB .M. MenpaeneeBa; cTpoeHue uX
aTOMOB; HaXOXJAeHUe B npupoje. Puznueckue U XMMHYECKHe CBONCTBA (Ha mpuMepe HaTpus U Kajus). OKCHIBI U THUIPOKCH IbI

HaTpus U Kanus. [I[ppuMeHneHne nenoyHpIX METauIoB U UX COCIMHEHNN
[IlerouHO3EMENBHBIE METAUIBI MATHUW W Kajplui: nosioxkeHue B [lepmoandeckoil crucreMe XUMUYECKHX 3ieMeHToB J[.U.

MCHI[CJ]CCB&; CTPOCHUC HUX aATOMOB; HAXOXJACHUC B IMPUPOLICL. ®du3nyecKknue M XMMHYECKHE CBOMCTBA MarHus M KalbIIHS.

Baxxneiime coennHeHust KaabIus (OKCUI, TUAPOKCU, coyin). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEeHUS

3.5

ANIOMHHUI: TIOJIO)KECHHE B HepHOﬂHQCCKOﬁ CUCTEMEC XUMHUUYCCKUX DJICMCHTOB I[I/I MCHIICJ'ICeBa; CTPOCHUC aTOMA, HAXOXICHUC B

npupoze. duznyeckne 1 XMMUYECKHE CBOICTBA allOMUHMSL. AMQOTEpHBIE CBOMCTBA OKCUAA M THIIPOKCHU/IA ATFOMUHHUS




3.6

3.7

4.1

Keneszo: nonoxenue B Ilepuognueckoin cucreMe xuMuueckux aemeHToB [[.M. MeHneneeBa; CTpoeHME aTOMa; HaXOXKJICHUE B
npupojie. Puznveckue U XUMHUECKHE CBOMCTBA kene3a. Okcunbl, ruapokcunbl u conu xene3a(ll) u xenesa(lll), ux cocras,

CBOMCTBA U IIOJIy4YCHUE

XUMHUECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMHM METalIOB M CIUIABOB, MX (U3UYECCKUMH CBOMCTBAMHU; H3y4YCHHE
pe3yabTaTOB KOPPO3UH METAJUIOB (BO3MOXKHO HCIOJB30BaHHME BUAEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOCWCTBHUS OKCHIA
KaJIbIMsI U HATPUS C BOJOH (BO3MOXKHO HCIIOJIb30BAaHHE BUICOMATEPUAIIOB); HCCIICOBAHUE CBOMCTB )KECTKOM BOJIBI; IpoIecca
TOPESHMS Kelle3a B KUCIopoie (BO3MOKHO UCIIOIL30BaHUE BUICOMATEPHAIIOB); TIPU3HAKOB MPOTCKAHUS KAUYECTBCHHBIX PEAKIIHIA
Ha WOHBI (MarHus, Kajablus, amomuHus, nuHka, xkenesa(ll) u xenesa(lll), menu(ll); HabnroneHue u ommcaHUe MPOIECCOB
OKpAITMBaHUs IUIAMEHU WOHAMH HATpPUS, KAIUS W KaIblUsA (BO3MOXHO WCIIOJIh30BAaHUE BHCOMATEPHAIIOB); UCCIICIOBAHUEC
aM(OTEpHBIX CBOWCTB TUAPOKCHIA AQIIOMUHHS M THIPOKCHAA IWHKA; PEHICHWE OSKCIICPHUMEHTAIBHBIX 3a/a4 [0 TeMe

«Baxuelnine MeTayuibl U KX COCIUHEHUS))
XHMHMS ¥ OKpYXKarolas cpeaa

HoBble MaTepuansl 1 TeXHOJIOIMH. BenecTsa 1 Matepraisl B TOBCEHEBHOM KU3HM YeJIOBEeKa. XUMUS U 310poBbe. besonacHoe

HUCIOJB30BaAHHEC BCIICCTB U XUMHUYCCKUX peaKI_lI/Iﬁ B 6HTy. HepBa;I IOMOIIb IIPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XUMHUYECKOe 3arpssHeHHe okpyxaromend cpensl IIJIK. Ponp xumum B pemeHun
9KOJIOTMUECKUX TpobsieM. IlpupoaHble HCTOYHMKHM YITIEBOAOPOAOB (Yyroyib, MNPUPOAHBIA Ta3, HEPTb), MPOIYKTHl HUX

nepepa60TI<H, HX POJIb B 6I>ITy W NPOMBIIINICHHOCTU

4.3

XUMUYECKUH OKCIICPUMCHT: U3YUCHUC O6p33LIOB MaTcpHuaJioB (CTGKJ'IO, CIIJIaBbl MCTAJIJIOB, ITIOJIMMCPHBIC MaTepI/IaJIBI)



IMPOBEPSIEMBIE HA OI'D 11O XUMWHM TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJBHOM MTPOI'PAMMBI OCHOBHOT'O OBIIIEI'O OFPA3OBAHMSI

Kon
NpoBepsieMoro
TpedoOBaHMS

1

IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30BOro YPOBHS 0CBOEHMSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

Hpe,I[CTaBJ'IeHI/IeZ

11

0 NO3HABAEMOCTH SIBIICHUM NPUPObI, TOHUMaHUEe OOBEKTHMBHON 3HAYMMOCTH OCHOB XMMMYECKOH HAayKH Kak
00JacT COBPEMEHHOI'O €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJabTypbl M NPAKTUYECKOM NeATEIbHOCTU

YCJIOBCKA B YCJIOBUAX COBPEMCHHOI'O O6H.[€CTB3; IIOHUMAHHUE MECTa XUMHUH CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCETOMAAX IIO3HAHHA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U TCOPECTHUYCCKUX METOHaX HCCICAOBAHUS
BCIICCTB U U3YUYCHHA XUMHUYCCKUX peaKuMﬁ; YMCHHUE HUCIIOJb30BATh MOACIN IJId 00BACHEHHS CTPOCHUA aTOMOB

" MOJICKYII

1.3

0 chepax mnpodeccMOHANBHON AESITENTPHOCTH, CBSI3aHHBIX C XUMHEH M COBPEMEHHBIMH TEXHOIOTHUSMU,
OCHOBAHHBIMH Ha JIOCTHIKCHHUSX XUMUYECKON HAYKH, UYTO MO3BOJUT O0YUYaAIOIIUMCS pacCMaTpUBaTh XUMHUIO KaK
chepy cBoeil Oynymeit mpodheccCHOHANBHOM NEeSATeNbHOCTH U CAENaTh OCO3HAHHBIM BHIOOP XUMHH Kak

npo(UIBLHOTO MpeIMeTa IpU MEPEX0/Ie Ha YPOBEHb CPeIHEro 00IIero 00pa3oBaHUs

Bianenne cucteMoill XMMWYECKMX 3HAHUHW M yMEHHE INPUMEHATh CHCTEMY XHMHMUYECKMX 3HAHHM, KOTOpas

BKJIIOYaAcCT:

2.1

BOXHEHIINE XUMHYECKHE TOHSATHS: XUMHUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO, MPOCTOE M CIIOKHOE
BEIIECTBO, OJJHOPO/IHAS U HEOJHOPOAHAS CMECh, OTHOCUTEIIbHBIE aTOMHAsI U MOJIEKYJISIPHAsE MacChl, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, OKCHI, KHCIIOTa, OCHOBAHHE, COJIb (CPEIHSs), XUMHUIECKas

pCakuusd, p€akiuuu COCANHCHUS, pCAKIIUU PA3JIOKCHUA, pCAKIINU 3aMCIICHUS, PCAKITNN 06MeHa, TEILJI0OBOM B(I)(I)CKT




peaxkuuy, 3K30- U dHIOTEPMHUYECKHE PEaKLUU, PACTBOP, MACCOBas JOJs XMMHUYECKOIO DJIEMEHTa B COCIUHEHUU,
MaccoBasi 10JI1 U NPOLICHTHAs KOHLIEHTpPALMs BEILECTBA B PACTBOPE, SIPO aToMa, IEKTPOHHBINA CJIOM aroma,
aToMHasi ~ opOuTaylb, paguyc  aToMa, BAJEHTHOCTb, CTENEHb  OKUCIEHUS, XHUMHUYECKas  CBs3b,
3JIEKTPOOTPULATENILHOCTD, NOJIIPHAs U HENOJIApHAs KOBAJICHTHAs CBA3b, MOHHAS CB3b, METAJUIMYECKAs CBA3b,
KpUCTa/LIM4ECcKasi peli€Tka (aToMHasl, MOHHAs, METAIIMUECKasi, MOJIEKYJIIpHAst), UOH, KATUOH, aHUOH, JIEKTPOJIUT
U HEIEKTPOJMT, 3JCKTPOJIMUTHYECKas JUCCOLMAllMs, PpEaKUUd HMOHHOrO OOMEHa, OKHUCIHUTEIbHO-
BOCCTAHOBUTEIIbHBIC PEAKIMM, OKHUCIUTEIb W BOCCTAHOBUTENb, OKHCICHHE W BOCCTAaHOBIICHUE, JJIEKTPOJIN3,
XHUMHYECKOE PaBHOBECHE, OOpaTUMbIe M HEOOpAaTHMbIE PEAKIH, CKOPOCTh XMMUYECKOW PEaKI|H, KaTaau3arop,

ITJIK, koppo3usi MeTauioB, CIIJIaBbl

2.2

2.3

3.1

3.2

3.3

3.4

OCHOBOIIOJIATaloIMe 3aKOHBbl XMMHHU: 3aKOH COXpaHEHHUs Macchl, nepuoaudeckuil 3akoH .M. Menzeneesa,
3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABOraJpo

TEOPUU XUMHUHU: ATOMHO-MOJIEKYJIIpHAsi TEOPUsL, TEOPUS IEKTPOJUTHUECKON JUCCOLUALITI

Bianenne ocHOBaMU XMMUYECKON TPAMOTHOCTH, BKITIOYAIOIIEH:

YMEHHE MPaBUIbHO HUCIIOJIb30BATh U3YyUEHHbIE BEIIECTBA U MaTepHalIbl (B TOM YHCIIe MUHEPATIbHBIE YA00pEHUs,
METaJUIbl U CIUIaBbI, IPOAYKTHI IepepabOTKH MPUPOIHBIX HCTOUHUKOB YTI€BOAOPOAOB (YIJis, MIPUPOJHOrO Iasa,
He(TH) B OBITY, CETTLCKOM XO031CTBE, HA MPOU3BOICTBE U IOHUMAaHNE 3HAYEHUSI )KUPOB, OEJIKOB, YIIEBOJIOB /IS
OpraHM3Ma 4YeJIOBEKa; YMEHHE NPOTHO3MPOBATH BIMSHHME BELIECTB U XMMHUYECKHX IPOLIECCOB HA OPraHHU3M
YeJIOBEKA U OKPYXKAIOILYI0 IIPUPOJHYIO CpEy

YMEHHE HHTErpUPOBATh XUMHUECKHUE 3HAHUS CO 3HAHUSIMH IPYTUX y4EOHBIX MPEIMETOB

HaJIMYME OTbITAa PA0OTHI ¢ PA3TUYHBIMU UCTOYHUKAMU MH(POPMALIUU IO XUMUH (HAaydHAs U HAYYHO-TIOMYJIsipHas

JauTepaTypa, CJIoBapH, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 BCHICCTBAX, UX MPEBPAIICHUAX U IPAKTHYCCKOM IMPUMCHCHHUN

U YMCHHC UCIIOJIB30BATh e€ mis peuicHu-d y‘{e6HO-HO3HaBaTCJ'IBHBIX 3aga4




BJ'IaI[eHI/Ie OCHOBaMH IIOHSATHIHOI'O arrapara 1 CHUMBOJIMYCCKOI'O A3blKa XUMHU JIsI COCTAaBJICHHA q)OpMyJ'I

4 HEOPraHWYECKHUX BEIIECTB, YPAaBHCHUM XMMUYECKUX PEaKIMil; OCHOBaMU XUMH4ecKoil HoMeHkiatypsl (IUPAC
Y TPUBUAJILHOMN)
YMmeHne o0bACHATH CBSI3b MOJIOKEHUs deMeHTa B [leproanueckoil cuctemMe ¢ YMCIOBBIMU XapaKTepUCTUKAMU
5 CTPOCHUSI AaTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sAjipa, 001ee YUCIO FIECKTPOHOB), paCIpPEICICHHEM
3JIEKTPOHOB 10 YHEPTETUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KAJIUS U KaJIbIHs
[IpencraBinenre O NEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XHUMHYECKHX DJJIEMEHTOB (paguyc aroma,
6 AJIEKTPOOTPHUIIATEIILHOCTE), MPOCTHIX W CIOXKHBIX BEHICCTB OT IOJIOKEHUsS 3JeMeHTOB B [lepmommdeckoit
cucteme (B MaJbIX MEPHOJaX U TJIABHBIX MOJATPYIINAX) U SJEKTPOHHOTO CTPOSHUS aToMa
7 YMenue kinaccupuuupoBarh:
7.1 XUMHUYECKHE JIEMEHTHI
7.2 HEOPraHWYECKHE BEIEeCTBA
7.3 XUMHUUYECKHE PEAKIUN
8 YMeHue ornpenensrs:
8.1 BaJICHTHOCTH M CTEIICHb OKHMCIICHUS XUMUYECKUX JICMEHTOB, 3apsii HOHA
8.2 BUJ] XUMUYECKOU CBSI3U M TUTI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpaxX BEMIeCTB (KUCIOT, OCHOBAHHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBHUTEIh
9 YMeHue xapakTepu3oBath (pU3NUecKre U XMMUYECKHUE CBOMCTBA:
91 MPOCTBIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOA, TpaduT, aiMas, KpeMHHi, a30T, pocdop, cepa, XJop, HATPHUIA,
' KaJIWii, MarHu#, KaJabIlui, ATFIOMUHUHN, )KEJIe30)
9.2 CJIOXHBIX BEIIECTB, B TOM YHCIIC HX BOJHBIX PacTBOPOB (BOJIa, aMMHUAK, XJIOPOBOIOPOJI, CEPOBOAOPOI, OKCHIBI




u rugpokcuasl MmetawioB I-11A rpynn, amomunus, meau (1), munka, xenesza (1l u 11), okcuner yrnepona (11 u
IV), xpemuus (1V), azora u docdopa (Il u V), cepsr (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHas,

docdopHasi, yroibHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

IIPOrHO3UPOBAThE M XapaKTCPHU30BaATh CBOIMCTBa BCIICCTB B 3aBHCHUMOCTH OT HX COCTaBa M CTPOCHH,

9.3 MPUMEHEHUE BEIIECTB B 3aBUCHMOCTH OT WX CBOMCTB, BO3MOKHOCTh MPOTECKAHMSI XUMHUECKUX MIPEBPAIICHUHA B
Pa3IMYHBIX YCIOBHIX
10 YMeHue cocTaBiIsITh MOJIEKYSIPHbIE M HOHHBIE YPABHEHUS PEAKIIUil, B TOM YHUCIIE:
10.1 peaKkIMii HOHHOTO 0OMEHa
10.2 OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIUi
10.3 WUTIOCTPUPYIOMINX XUMUYECKUE CBOMCTBA N3YUEHHBIX KJIACCOB (IPYII) HEOPraHMYECKUX BEIIECTB
104 MOITBEPIKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXK/TY HUMH
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThl):
111 OTHOCUTEIIEHYIO MOJICKYJISIPHYIO W MOJISIPHYFO MAacChl BEIIECTB, MAaCCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa B
' COETMHEHUU
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHHUSIM XHUMHUECKHUX PEaKIUil U HAaXOIWTh KOJIWYECTBO BEIIECTBA, OOBEM M MAacCy peareHTOB WU
' MIPOJYKTOB PEAKITUN
12 Brnagenwue (3HaHUE OCHOB):
OCHOBHBIMHM METOJaMH HAYYHOTO IMO3HaHUs (HAOIMIOJAeHUE, U3MEPEHUE, IKCIEPUMEHT, MOJICIHPOBAHUE) MPHU
12.1 W3yYEHUW BEIIECTB M XUMHUYECKHUX SIBICHHUH; yMEeHHE c)opMyIHpoBaTh NpoOiIeMy U MPEIJIOKUTH MyTH e

pelieHus




12.2 6e30macHOi paboThl C XUMUYECKHMHU BEIIECTBAMH, XMMUYECKOH MOCY10i 1 1ab0opaTopHbIM 000pyJ0BaHUEM
npaBUiIaMy 0€30I1aCHOrO OOpalleHusl ¢ BEIEeCTBAaMM, MCIOJIb3yEMbIMU B IOBCEJHEBHOH >KHU3HHU, IPaBUIAMHU
123 NOBEJICHUS B LEJSIX COEpEeXEHUS 310pOBbs M OKpY’Karollel IPUPOAHOM Cpeibl; TOHMMAaHHUE Bpeaa (OIacHOCTH)
' BO3/ICHCTBUS Ha >KUBbIE OPraHU3Mbl ONPEENEHHBIX BEILECTB, CIIOCOOOB YMEHBIICHUS U MPEJOTBPALICHUS UX
BpPEIHOT'O BO3JICUCTBUS
13 Hannumne npakTuyecKux HaBBIKOB IIJIJAHUPOBAHUS U OCYIIECTBICHUS CIEAYIOINUX XUMUYECKUX SKCIIEPUMEHTOB:
131 U3y4eHHE W OINUCaHue (U3NYECKUX CBONCTB BEUIECTB; O3HAKOMIICHHWE C (DU3MYECKUMH W XUMHYECKUMHU
' ABJICHUSIMU; OIIBITHI, WIJIIOCTPUPYIOIINE IPU3HAKU IIPOTEKAHUS XUMUYECKUX peaKui
13.2 U3Yy4eHHEe CIIOCOO0B pa3eNieHus: cMeceit
133 IIOJIyYE€HUE KHCIOpPOJa U M3YyYEHHUE €r0 CBOMCTB; MOJIyYEHUE BOJOPOJA U U3YYCHHME €r0 CBOMCTB; NOJIyYECHHE
' YTJIEKUCIIOTO Ia3a U U3yYEHHUE €ro CBOMCTB; II0Jy4Y€HHEe aMMHAKa U U3YYEHHUE €T0 CBOMCTB
13.4 [IPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JIE€H PACTBOPEHHOIO BEILIECTBA
135 IpUMEHEHHEe MHIUKATOPOB (JIakMyca, METUJIOpaHXka U (eHondTanenHa) A OnpeaeseHus XapakTepa cpesl B
' pacTBOpaX KUCIOT U IIEIOYEH
WCCIICZIOBAaHUE U OIMCAaHWE CBOWCTB HEOPTaHMYECKHX BELIECTB PA3JIMYHBIX KIIACCOB; U3YyYEHHE B3aMMOJCHCTBUS
136 KHACJIOT € METaUlaMM, OKCHJAaMH METaJUIOB, PAacTBOPUMBIMH M HEPACTBOPUMBIMH OCHOBAHUSMH, COJISIMH;
' IIOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM; BBITECHEHHME OJHOTO MeETajula JpPyruM H3 pacTBopa COJIM;
UCClieIoBaHHE aM(POTEPHBIX CBOWCTB T'MAPOKCH/IOB AIIOMUHUS M LIWHKA
pellIeHNe DSKCIEPUMEHTAIbHBIX 3a7ad 1o TeMaM: «OCHOBHBIE KJIacChl HEOPraHUYECKHX COEOUHEHMI;
13.7 «DNEKTPOIUTHYECKAs TUCCoUManusy; «BaxkHelme HeMeTaJUTbl U UX COECAUHEHUS»; «BaxHenie MeTamibl 1
UX COCIMHEHUS»
13.8 XUMHUYECKHE HKCIEPUMEHTHI, WUIIOCTPUPYIOIIUE TMPH3HAKK MPOTEKaHWs peakuuid HMOHHOro OOMeEHa;




KAueCTBCHHBIC PEAKIMM Ha MPHUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HWOHBL XJIOPHI-, OpOMHI-, WOIU-,
cynbdart-, docdar-, kapOOHAT-, CHIIMKAT-aHUOHBI, TUIPOKCHA-HOHBI, KAaTHOHBl aMMOHHS, MarHus, KaJbIIHs,

aTIOMUHMS, Kene3a (2+) u xenesa (3+), menu (2+), HUHKA

14 YMmenue:

141 MPEJICTABIISTh PE3yJbTaThl FIKCIIEPUMEHTA B (hOpME BBIBOJIOB, JOKA3aTEIbCTB, TPpa)MKOB U TAOJHMII U BBISIBIIATH
' IMIUPUYECKHE 3aKOHOMEPHOCTH

14 2 YCTaHaBJII/IBaTI) CBsSI3H Me>1<11y peaJ'II)HO Ha6J'IIOI[aeMI>IMI/I XUMNUYCCKHUMU SABJICHUAMU U HpOHGCC&MI/I,

MMPOUCXOIAINNMHA B MAKPO- 1 MUKPOMHUPE, OOBSACHATH IMPUYNHBI MHOFOO6pa3PI$I BCIICCTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OCHOBHOM I'OCYJIAPCTBEHHOM

9K3AMEHE 110 XUMHUH
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 [TepBoHavanbHbIE XUMUYECKHUE ITOHATHUS
11 YucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 37IEMEHTHI. CUMBOJIBI XUMUYECKUX 3J1EMEHTOB. [IpocThie U CI0KHBIE BELIECTBA.
13 Xumnueckas popmyna. BaleHTHOCTb aTOMOB XUMHUYECKUX 3J1eMeHTOB. CTeneHb OKUCICHUS
v 3aKOH MOCTOSIHCTBA cocTaBa BenlecTB. OTHOCUTENBHAsA aToMHast Macca. OTHOCUTENbHAs MOJEKYJIsIpHas macca. MaccoBast 10
' XUMHUYECKOI'0 JIEMEHTA B COCMHEHUU
L5 KommyectBo BemectBa. Monb. MonsipHass mMacca. MomsipHblii 00bEM ra3oB. B3amMoCBs3b KOJMMYECTBA, MAacChl M YHCIA
' CTPYKTYPHBIX €IMHHI] BEIECTBA
16 ®uznyeckue U XUMUYECKUE SIBICHUSA. XUMHUYECKasl peaklMs U €€ MPU3HAKU. 3aKOH COXPAHEHHs MAacCChl BEIIECTB. XUMUYECKUE
' ypaBHEHUS
2 [Tepuoanueckuii 3axoH u Ilepuoanueckas cuctema xumudeckux nemenToB .M. MenneneeBa. CtpoeHue aToMOB
91 Ilepnonnueckuil 3akoH. Ilepuoanueckas cucrema xumMuyeckux sieMeHToB .M. Menneneesa. Ilepuoast u rpymnmnsl. Gusndeckui
' CMBICT MTOPSIAKOBOIO HOMEpPA, HOMEPOB MEPHOa U IPYMIIbI AJIEMEHTa
95 Crpoenue aromoB. CocraB atoMmHbIX siaep. M3orombl. DnexTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI04eK aTOMOB mepBbIx 20
' XUMHYecKHX ieMeHToB [lepuonuyeckoit cucremsl .M. Menzaeneesa
3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB XMMMUECKHX 3JIEMEHTOB IEPBBIX TPEX MEPUOJOB, KalWs, Kauplus (paauyca aTOMOB,
2.3 JEKTPOOTPULIATENBHOCTH, METANIMYECKUX M HEMETaJUIMYECKUX CBOMCTB) M MX COEAMHEHHUH B COOTBETCTBHH C IOJIOKEHUEM

9JICMCHTOB B Hepnozu/mecxoﬁ CUCTCMC U CTPOCHUCM UX aTOMOB



Crpoenue BelecTsa

Xumuaeckas cBiI3b. KoBaneHTHas (HOHHpHaﬂ n HCHOJ’IﬂpHaﬂ) CBA3b. :‘)HGKTpOOTpI/IHaTeHBHOCTB XHMHYECKHX dJIeMeHTOB. MloHHas

3 cBA3b. MeTauinueckas CBsi3b

3 Tunel KpUCTAIUIMUECKUX pEmETOK (aroMHasi, MOHHAs, METaUIMYecKasi), 3aBUCHUMOCTb CBOWCTB BeUleCcTBa OT THIIA
' KPUCTAJUIMYECKON PEMIETKU U BUJIa XUMUYECKOM CBS3U
4 BaxxHeiilve npeAacTaBuTeN HEOPraHM4ecKux BemiecTB. HemeTtamibl 1 ux coeiuHeHusl. MeTaibl U UX COeAUHEHUS

Knaccudukanus u HOMEHKIATypa HEOPraHHMYECKUX COCIMHEHUH: OKCHUIOB (coyieoOpa3yrolue: OCHOBHBIE, KHCIOTHBIE,
4.1 am(poTepHBIC) U HecolieoOpa3yromnue; OCHOBaHMN (IIENOYM W HEPACTBOPUMBIC OCHOBAHUS); KHUCIOT (KHCIOPOJICOACpKAIIUE U
0OeCKUCIOPOAHBIE, OJJHOOCHOBHBIE © MHOTOOCHOBHBIE); COJICH (CPEIHUX U KHCIIBIX)

45 Ouznyeckue U XMMHUYECKHE CBONCTBA MPOCTHIX BEIIECTB-HEMETAIOB: BOJOPOJA, XJIOpa, KUCIOpOIa, cephl, a3ora, (ocdopa,
' yriaepojaa, KpeMHUs

43 ®u3nyecKkue U XUMHUYECKUE CBOMCTBA IPOCTHIX BEIIECTB-METAUIOB: JIMTUS, HATpHsl, Kajus, MarHus W KaJbLUs, aJIIOMHUHHA,
' xKenesza. DIEeKTPOXUMUYECKUM psijl HallpsHKEHUH METalIoB

4.4 duznyeckue 1 XMMUYECKHE CBOMCTBA BOJOPOIHBIX COETMHEHUIN HEMETANIOB: XJIOPOBOIOPO/Ia, CEPOBOIOPOA, aMMHUaKa

A dusnyeckre U XUMUYECKHE cBoicTBa okcuaoB HemeTamwioB: cepbl (1V, V1), azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V),
' kpemuus(1V). [TonyueHne OKCHIOB HEMETAILIOB

4.6 Xumuueckue cBoicTBa okcuaoB: MeTawioB |A-IA rpymm, ruaka, mequ(ll) u sxesesa(ll, 11). TTonydeHne oKCHIO0B METAIIIOB

47 XUMHUECKUE CBOWMCTBA OCHOBAaHMM M aMQOTEPHBIX TMJIPOKCHAOB (Ha HpUMEpe THAPOKCHIIOB AIIOMUHUS, Keje3a, IIMHKA).
' [Tonryuenue ocHoBaHUI 1 aM(OTEPHBIX THIPOKCHIOB

48 OO0mue XUMHUYECKHE CBOMCTBAa KHCIOT: XJOPOBOJOPOJIHOHM, CEPOBOOPOIHOMN, CEPHUCTOM, CEpHOM, a30THOU, (ochHOpHOMH,
' KPEMHHUEBOM, yroibpHOi. Oco0ble XUMUYECKHE CBOMCTBA KOHIIECHTPHUPOBAHHOM CEpHOI 1 a30THOM KucHOT. [lomyyeHue Kuciot

4.9 OO0mre XuMHYECKUe CBOMCTBA cpenHux coneit. [lomyuenue coneit




4.10 [onmyuyenue, cobupanue, pacrio3HaBaHUE BOJOPO/Ia, KUCIOPOIa, aMMHaKa, YIIIEKUCIOro raza B JIabopaTopuu

411 [Toryuenue amMmmuaka, CepHOM U a30THOM KUCJIOT B MPOMBIIUIEHHOCTH. OO0IIHe CrIOCOOBI MOMyYEHUSI METAILIIOB

412 ['eHeTnyeckas cBsI3b MEXAY KJacCaMHU HEOPTaHUUYECKUX COCTUHEHHM
5 XUMUYECKUE PEeaKINU

£ 1 Knaccudukanus XuMHUIECKUX peakluil MO pa3IuyHbIM IMPU3HAKaM: IO YHCIY U COCTaBY YYacCTBYIOIIMX B PEaKIMH BEILIECTB, 110
' TerI0BOMY 3G (HEKTy, 10 U3MEHEHHUIO CTETICHEH OKUCIICHUSI XUMHUYECKHIX DJIEMEHTOB

52 TermnoBoit  >PQexT XUMUYECKOH peakuuu, TEPMOXMMHUYECKHE YpaBHEHUS. OK30- W JOHAOTCPMHUECKHE PEaKIUH.
' TepMoxuMuyecKkue ypaBHEHUS

53 OKHUCINTEIFHOBOCCTAHOBUTEIHHBIE pPCaKkmuu. OKUCIUTENN W BOCCTAHOBUTEIIH. Hpoueccm OKHCJICHUS W BOCCTAHOBJICHUS.
' DNEKTPOHHBIN 0anaHc OKUCIUTEILHOBOCCTAHOBUTEIHHON PEAKIIHH

£ 4 Teopust SIEKTPOIUTUYECKON Aucconuanui. KaTHOHBI, aHUOHBI. OIEKTPOIUTHl M HEANEKTPoauThl. CHllbHBIE U cradble
' AIeKTPOSIUTHI. CTEMeHb AUCCOIUAIIH

c5 Peakuyu nonHoro oOMmeHa. YcioBHS NMPOTEKaHUs peaKlIMi MOHHOTO OOMEHa, MOJIHbIE M COKpAIlEHHbIE HOHHBIE ypaBHEHUS
' peaxkuuii
6 XuMHUS U OKpYKarolas cpena

61 BemecTBa 1 mMatepuanbl B MOBCEAHEBHOW KHM3HU 4YeJoBeKa. be3omacHoe MCHOIb30BaHUE BEIIECTB M XUMHUYECKHX PEaKIuil B
' nabopaTopuu u ObITy. [lepBasi MOMOIIb MPU XMMUYECKUX 0’KOTAaX U OTPABIICHUAX

XVAMHYECKOE 3arps3HCHUE OKPYKAIOMIEH Cpebl (KUCIOTHBIC JOXKIH, 3arpsA3HEHHE MMOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
6.2 npenotBpatienus [IpegensHas gomyctumas kouueHTpanus Bemiects ([1JK). Poias xuMuu B perieHu# SKOJIOTHYECKUX Mpooem.
VYcunenne napHUKoBoro 3 pexra, pazpyiieHne 030HOBOTO CIIOS
63 [Ipumenenwne cepsl, azora, dhocdopa, yriepoaa, KpeMHUSI U UX COSAMHEHUN B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEITECKOM

xo3siiicTBe. [IpuMeHeHHe MeTalioB M CIUIaBOB (CTallb, YYTyH, JIOPAJIOMHHMHA, OpoH3a) B OBITY W MPOMBILIUIEHHOCTH HX




6.4

6.5

7.1
7.2
7.3

COGI[PIHCHI’Iﬁ. Ilonsarue o KOppO31uu MCTAJIJIOB, OCHOBHBLIC CIIOCOOBI 3al0UThI KX OT KOPPO3UU

[TpupoHbIe HCTOYHUKH YTIIEBOIOPOIOB (YrOJib, IPUPOIHBINA ra3, HePTh), MPOIAYKTHI UX MepepaboTku (OEH3MH), UX POJb B OBITY H

IMPOMBIIIJICHHOCTH

[lepBoHaYaNbHBIC TOHITHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCMUHEHUSX yriepona (MeTaH, 3TaH, TWICH, alleTHUIICH, TaHOJM,
TJIMIEPUH, YKCycHas kuciota). [loHsaTre o OMONIOTMYeCKH Ba)KHBIX BEIIECTBAX: JKUPax, OelKaxX, YrieBOJIaX — W MX POJH B >KU3HU

YyeJ0BeKa

Pacuérnr:

1o opmMyIaM XUMUYIECKIX COCTUHEHUI

Macchl (MaccoBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE

N0 XUMHUYCCKUM YPAaBHCHUAM









