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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma Mo XMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs COCTaBIICHA Ha
OCHOBe TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTENbHON MPOrpaMMBI
OCHOBHOTO o01ero o6pazoBanus, npenacraBieHHbIXx B GI'OC OO0, a Takke Ha OCHOBE
dbenepasibHOM paboyeil mporpaMMbl BOCHUTAHUS W C YYETOM KOHIEHIUU TPETNoaBaHUs
yuebHOro npeaMera « XuMus» B 00pa3oBaTelbHbIX opranuzamusax Poccuiickoii @epeparui.

[Iporpamma mo xumuu Na€T MpEACTaBICHHUE O LENAX, OOIIeH cTpareruu oOy4eHus,
BOCIIUTAHUSI U PA3BUTHUSL OOYYAIOIIMXCS CPEACTBAMHU Y4€OHOIO MpeaMeTa, YCTaHABIUBAECT
00s3aTeIbHOE TIPEIMETHOE COJIEP’KaHKE, MPEyCMaTPUBAET pacipeiesieHue ero mno Kjaccam
U CTPYKTYpUpPOBaHHME [0 pa3deiaM MU TeMaM MpoTrpaMMbl IO XUMHH, OMPEACISIET
KOJIMYECTBEHHBIE M KAYECTBEHHBIE XApPAKTEPUCTUKU COJCPKAHUSA, PEKOMEHIYEMYIO
MOCJIEA0BATEILHOCTh M3YUCHHUSI XUMUU C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBS3EH, JIOTUKU y4eOHOTO MPOIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUaroImuXcsl, OMPEesieT
BO3MOXKHOCTH TIpEeIMETa JJisi peann3aluyd TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIlEro oOpa3oBaHUs, a TaKke
TpeOOBaHMIM K pe3yJibTarTaM OOy4YeHUs] XMMHUU Ha YpPOBHE LI€JIeH W3yudeHUs] TpeameTra U
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHON JIEATENbHOCTH OO0YYaloIlIerocsi 1Mo OCBOCHHIO
y4e0HOTO COIepKAHUSI.

3HaHWE XUMUU CIIYKUT OCHOBOH 1Jisi (hOPMHUPOBAHUS MUPOBO33PEHUS 00yUaIOMEerocs,
€ro MpeICTaBICHUN O MaTEPUATILHOM €IMHCTBE MHUPA, BAXXHYIO POJIb UTPAIOT (PopMUpYEMBIE
XUMHUEH TMPEJCTABICHUSI O B3aUMOIIPEBPAICHUSIX SHEPIMU W 00 HSBOJIIOIMU BEIIECTB B
MPUPOJIE, O MYTSIX PEHICHUs TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA —
CBIPbEBOM, DSHEPreTHYECKOW, TMHINEBOW ¢ HKOJOTHYECKOM Oe30MacHOCTH, MpodsieM
31paBOOXPaHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peain3allid BO3MOXHOCTEH JUIsi caMopa3BUTHS U (HOPMHUPOBAHUS
KYJIbTYPBI IMYHOCTH, €€ 00111el U (YyHKIIMOHATFHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (QOpPMUPOBAHWE MBIIUICHUS W TBOPYECKUX CHOCOOHOCTEH
oOyyJarommxcs, HABBIKOB ux CaMOCTOSITeIIbHOM y4ueOHOM JeATEeIIbHOCTH,
AKCIIEPUMEHTAJIbHBIX U HCCIIEIOBATEILCKUX YMEHHM, HEOOXOIUMBIX KaK B TMOBCEIHEBHOM
KU3HU, TaK U B MPOGECCUOHATBHON JIEATEIHLHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIAIbIBAET OCHOBBI IIEIOCTHOTO
B3MUIsSiIa Ha EIWHCTBO MPUPOJLI W YEJIOBEKAa, SBISETCS OTBETCTBEHHBIM HTAlloM B
(hopMUPOBAHUM €CTECTBEHHO-HAYYHON IPaMOTHOCTH O0YYarOITUXCS;

crocoOCTBYET (HOPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHbIM
3HAHWSAM, K TPHUPOJAE, K YEIOBEKYy, BHOCUT CBOM BKJaJ B JKOJOTUYECKOE OOpa3oBaHUE
00yJaroIXCS.



JlaHHble HampaBieHUsI B 00yUYeHUH XUMUHU 00€CIIeUnBaIOTCs CrieUpUKON coep KaHus
y4eOHOro mpeaMeTa, KOTOPBIA SBISETCA MEJAarOrMuecKd aJarnTUPOBAHHBIM OTPaKEHHUEM
0a30BOI1 HAYKM XMMHU HA ONIPE/ICTIEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro 00Opa3oBaHUsi OPUEHTUPOBAH HA OCBOCHUE
OOy4arOIIMMUCS CHCTEMBI IEPBOHAYAIBHBIX TMOHITHI XHMHH, OCHOB HEOPIaHHUYECKOM
XUMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAYUMbIX MOHATHI OPraHUYECKON XUMUHU.

CrtpykTypa cofepkaHusi IpOrpaMMbl 10 XUMUHU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOIO
noaxona k €€ usyuennro. ConepkaHue CKIIAIBIBAETCS U3 CUCTEMBI IMOHATHI O XUMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XUMHUecKo peakuuu. O0e ITH CHUCTEMbI
CTPYKTYPHO OPraHM30BaHbl IO MPUHUUITY ITOCIEA0BATEILHOIO PA3BUTHS 3HAHUI Ha OCHOBE
TEOPETHYECKUX MPEACTABICHUI PA3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguyeckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHMMHU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— IPEJICTAaBICHUN 00 3IEKTPOJUTUYECKOMN TUCCOLUALIUN BEIIECTB B pacTBOpaXx.

Teopernyeckrue 3HaHHUS PacCMATPHUBAIOTCA HAa OCHOBE SMIIMPUYECKH IMOJIYYEHHBIX H
OCMBICJIEHHBIX (PaKTOB, pPa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYromy,
BBITNIOJHSAS (PYHKIIMHM OOBSCHEHUS U MPOTHO3MPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH
MPAKTUYECKOIO IPUMEHEHUS U MOJIYYEHHS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMmbl MO XMMHUH CIOCOOCTBYET (POPMHPOBAHUIO TNPEACTABICHUS O
XMMHUYECKOU COCTABIISIONIEM HAYYHOM KapTUHBI MUPaA B JIOTMKE €€ CUCTEMHOM IMPUPOIBI,
LIEHHOCTHOT'O OTHOILIECHMSI K HAYYHOMY 3HAHMIO M METOJAM IO3HaHus B Hayke. M3yueHue
XUMHH MPOUCXOJUT C MPUBJICYECHUEM 3HAHMHA U3 paHEe M3YUYECHHBIX yUEOHBIX NMPEAMETOB:
«Oxpyxaromuit Mupy», «buonorus. 5—7 kinaccb» u «duszuka. 7 kimaccy.

[Ipu u3ydyeHUn XUMHUM MPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKON HAYKH
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOMN JEATEIIbHOCTH YeIOBEKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHPOBOH KyJbTyphl. 3ajaya y4eOHOro MpeAMETa COCTOUT B
(bOpMHUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUN — BaKHEHUIINX (PAKTOB, MOHATUMN, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUN, TOCTYMHBIX OOOOIICHUN MHMPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAyKW, B MPUOOIIEHWU K HAYYHBIM METOJAM IMO3HAHUS MPU MU3YYEHHM BEIIECTB U
XUMUYECKUX pEakiuid, B (POPMHUPOBAHWW U PA3BUTUU I[TO3HABATEIBHBIX YMEHHH W WX
NPUMEHEHUH B Yy4eOHO-TIO3HABATEIbHON U y4eOHO-HCCIIEeIOBATEIbCKON JIeATEIbHOCTH,
OCBOCHMH MPaBUJI O€30I1aCHOTO OOpaIlleHHs C BEIIECTBAMU B TOBCEAHEBHOM KU3HU.

[Ipu M3ydyeHnn XMMHUHU Ha YPOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs BaXKHOE 3HAUCHHE
MpUOOpENH TaKue Meld, Kak:

—  (opmupoBaHME  HMHTEJUIEKTYalbHO  pa3BUTOM  JMYHOCTH, TOTOBOM K
camM000pa30BaHuUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY NPUHATHIO PEIICHUH, CITIOCOOHON
aJanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HH;

— HAMpaBJICHHOCTh OOYyYEHMs] HAa CUCTEMATHYECKOE MpUOOIIeHHEe O0yJaroumxcs K
CaMOCTOSATENIbHOM  ITO3HABATEJIbHOM  JEATEIbHOCTH, HAyYHbIM METOJaM IO3HaHUA,
(hOpPMUPYIONTUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMHH,



— obecrnieyeHne yCJIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO OOYYArOITUMUCS OIbITa
Pa3HOOOpa3HOM JEATETLHOCTH, IO3HAHKS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMITETEHIIMI ), UMEIOLIUX YHUBEPCATbHOE 3HAUCHHUE JJIs1 PA3JIMUYHbIX BUAOB JIEATEIbHOCTH;

— (opMupoBanue o0miel PyHKIIMOHAIBHON M €CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH, B
TOM YHCJI€ YMCHHA OOBSCHATH W OIICHUBAThH SIBIICHUS OKPY)KAIOIIETO MHpPA, HCIOIB3YS
3HAHUS U OIIBIT, TOJIYYCHHBIC TIPU U3YICHUHN XUMUU, IPUMEHSATh UX TIPH PEIICHUH TPOoOIeM
B ITOBCEHEBHOM JKU3HU U TPYAOBOMU JAEATEIBHOCTH;

— (opmupoBanue y oOydarOHMXCs TYMaHUCTHUYECKHX OTHOIICHHWM, MOHUMAaHUS
[IEHHOCTH XMMHYECKUX 3HAHUU ISl BBIPAOOTKU SKOJIOTUUYECKH 11eJIeCO00PA3HOT0 MOBEICHUS
B OBITY M TPYJOBOU NESITEIHHOCTH B IECIIAX COXPAHECHUSI CBOETO 3/I0POBBS U OKPYKAIOIICH
IIPUPOHOU CPENIBI;

— pa3BUTHE MOTHBAIlMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHUIO HAa OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JaJIbHEHIIIEr0 00yUeHMUS.

OO6m1ee yncIo 4acoB, OTBEACHHBIX I U3yUYEHUS XUMUW Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlent0), B 9 kiacce —
68 yacoB (2 Jaca B HEJIEIO).

COILEPKXAHUE OBYUYEHUA

8 KUIACC

ITepBoHaYa/IbHbIC XUMHUYECKHE TIOHATHS

[IpenmeT xumuun. Ponb XMMHUM B JKM3HU 4Y€JIOBEKA. XMMHUS B CUCTEME HaykK. Tena u
BeniecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATrperaTHoe COCTOsiHHME BemlecTB. [lonsaTne o
METOJIaX MOo3HaHUs B XuMuU. YucThie BemiecTBa U cMecu. CiocoObl pa3ieneHus cMecei.

ATOMBI U MOJEKYJIbl. XHUMHYECKUE 3JeMEHThl. CUMBOJIBI XMMHUUYECKUX AJIEMEHTOB.
IIpocTbie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckas Qopmyrna. BaneHTHOCTP aTOMOB XHUMHUUYECKHX DJEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BelmlecTB. OTHOcUTEIbHAA aromMHas Macca. OTHocHUTenbHaAs
MOJIEKYyJIsipHasg Macca. MaccoBasi 10J1s1 XUMHYECKOTO JIEMEHTA B COCIMHEHHH.

KomunuectBo BemectBa. Monbs. MoisipHas macca. B3auMoCBs3p KOIIMYECTBA, MACCHI U
YHCiIa CTPYKTYPHBIX €UHUIL BemecTBa. PacuéTel o dhopmynamMm XUMHYECKUX COSAMHEHUH.

OU3NYECKUE U XUMUYECKHE SIBJICHUS. XUMHUYECKas peakuus U €€ MpU3HaKU. 3aKOH
COXpaHEHHMS MacChl BelIecTB. XuMuyeckue ypaBHeHHs. Kiaccudukammss XUMHUECKUX
peakiuii (CoeMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuyeckuii IKCnepumMeHm:

3HAKOMCTBO C XUMHYECKOU TIOCYI0M, TIPaBIIIaMH PabOTHI B JIA0OPATOPUH U MPUEMAMHU
oOpaitieHust ¢ 1a00paTopHLIM 000PYI0OBAaHHEM, U3YYCHUE U ONMKCcaHue (PU3NYECKUX CBOMCTB
00pa3IoB HEOPraHWYECKUX BEIIECTB, HAOMIOAeHNE Pu3NUecKux (TIJIaBICHHE BOCKA, TasHUE
JIbJla, pacTUpaHHE caxapa B CTYIKe, KHUIIEHHWE M KOHJEHCAlUs BOJAbl) M XUMHUYECKUX
(ropeHue cBeuu, MPOKAIMBAHUE MEJAHOW MPOBOJIOKH, B3aUMOJIEHCTBHE MeJNla C KHUCJIOTOM)



SBJICHUM, HAONIOJICHUE ¥ OINWCAHWE TPHU3HAKOB TMPOTEKAHUS XUMUYECKUX PEaAKITUi
(pasznmokeHue caxapa, B3aMMOJCHCTBHE CEPHON KHUCIOTHI C XJOPHUAOM Oapusi, pa3ioxeHHe
ruapokcuna menu (1) npu HarpeBanuu, B3auMOJCHCTBUE *Keje3a ¢ paCTBOPOM COJU MEIU
(I), u3yuenue cmocoOOB pa3feieHus CMECCH: ¢ IOMOIIBbI0 MarHuTa, (UILTPOBAHUE,
BBIITApUBAHUE, AUCTHIUISIMSA, XpoMarorpadus, MPOBEACHUE OYKMCTKUA IOBAPEHHOW COJIH,
HaOIIOZCHUE W ONHMCAHUE PE3YJbTAaTOB IPOBEACHUS ONbITA, WIUIFOCTPUPYIOLIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHue MOJIeNIeld MOJIEKYJT (IIIapOCTEPIKHEBBIX ).

Bakneiume npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kucimopon — 37€MEHT U MPOCTOE BELIECTBO.
Haxoxnenue xuciaopoma B mpuponae, (U3NUECKHE W XUMHYECKHE CBOWCTBA (peaKIuu
ropenusi). Oxcuapl. Ilpumenenue xkuciaopoaa. CnocoObl TOJMYYEHHS KHUCIOpOJIa B
nabopaTopud ¥ TpoMbIIUIEHHOCTH. KpyroBopoT kucimopoga B mnpupoae. O30H —
aJUTOTpoITHAsA MOAUUKAIIIS KACIOPO/a.

TernoBoit 3 (PEeKT XMUMHUECKOW peaklnH, TEPMOXMMHYECKHUE YPAaBHEHHMs, 3K30- U
DHAOTEPMHUYECKUE pEaKUMU. TOIUIMBO: Yroib M METaH. 3arpsA3HEHHUE BO3AYyXa, YCHICHHE
MapHUKOBOTO 3 (PeKTa, pa3pylieHUE 030HOBOTO CIIOS.

Bonopon — asmeMeHT M IpocToe BemlecTBO. HaxoxkaeHue BOIOpoJa B IIPUPOJE,
(bu3nUecKue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI osrydyeHus. Kuciotel u comnm.

Monsipabiii 00BEM ra3oB. Pacy€Tsl M0 XUMUYECKUM YPAaBHEHUSIM.

®usnueckne cBOMCTBa BOAbl. Boma kak pactBopurenb. PactBopsl. HacelmieHHble u
HEHACBIICHHbIE PACTBOPBI. PacTBOpUMOCTH BewlecTB B BoJe. MaccoBasi 0y1sl BEIIECTBA B
pactBope. XUMUYECKHE CBOMCTBA BOJibl. OCHOBaHUs. PoJib pacCTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Boabl B npupoze. 3arpsi3sHeHUE NpUPOIHbIX BoJ. OXpaHa U OYMCTKA
MPUPOJHBIX BOJI.

Knaccuduxanus Heopranmyeckux coeauHenuit. Oxcuanl. Knaccudukanus oKCUIOB:
cosieoOpaszyromue (OCHOBHBIC, KHCJIOTHBIE, aMOTEpHbIE) U  HECOJIe0Opa3yroIIHe.
Homenknarypa oxcupoB. ®Pusnyeckue M XMMHYECKUE CBOWCTBA OKCUIOB. [lomyueHue
OKCH/JIOB.

OcHoBanusa. Knaccudukanuss ocHOBaHM: MIENOYM W HEPACTBOPUMBIE OCHOBAHUSL.
Howmenkiatypa ocHoBanuii. ®U3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUU. [lomyueHue
OCHOBAHHM.

Kucnorer. Knaccudpukammst xucmor. Homenknatypa kucnor. @DOusmueckue U
XAMUYECKHE CBOMCTBA KUCIOT. Pan axktuBHocT merayuioB H. H. bekerosa. Ilomyuenue
KHUCJIOT.

Conu. Homenknatypa coseil. dusnueckue u XxumMuueckue cBoiictBa coiied. [lomyduenue
COJIEH.

I'eneTnyeckas CBsI3p MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumMenm:

KAUECTBEHHOE OIpPEAECICHUE COJEPkKAHUS KHCIOpPOJAa B BO3MAyXE, IOJIyYEHHUE,
coOupaHue, pacno3HaBaHUE U U3yUYE€HUE CBOMCTB KHCIOPO/1a, HAOII0IeHNE B3aUMOICHCTBUS
BEIIIECTB C KHUCIOPOJOM M YCJIOBHUS BO3HUKHOBEHHUS W NPEKpalIEHUsS TOpeHHs (Moxapa),
O3HAaKOMJIEHHWE C 00pa3laMu OKCHIOB M ONHMCAHUE HUX CBOWCTB, MOJy4YeHUE, COOMpaHUE,



pacrio3HaBaHWEe M HM3yYEHUE CBOMCTB BOJAOpOJAa (FOPEHHE), B3aUMOJICUCTBUE BOJOpPOJA C
okcugoMm meau (1) (Bo3MOXXKHO UCTIONIb30BaHUE BUAEOMATEPHUATIOB), HAOIOIEHHE 00pa3IoB
BELIECTB KOJIMYECTBOM | MOJIb, HMCCIIEIOBAHHE OCOOEHHOCTEH pacTBOPEHHS BEIIECTB C
Pa3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OMPEAECIEHHON MacCOBOM J101€EMN
PacTBOPEHHOIO BEILECTBA, B3aUMOJEHCTBUE BOJbLI C METAIaMU (HATPUEM U KaJIbI[UEM)
(BO3MOXKHO HCITOJIB30BAHUE BUICOMATEPUANIOB), MCCIICOBAHUE O0pa3llOB HEOPTAHWYCCKUX
BEILIECTB PA3IMUHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS OKPACKU MHAMKATOPOB B pacTBOpax
KUCIIOT U 1Iesnoyel, usydeHue B3aumojenctBusi okcuaa menu (II) ¢ pactBopom cepnoit
KHCJIOTBI, KHCJIOT C METajulaMH, PEakUUil HEUTpalM3aluH, IMOJyYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHUE OJIHOTO METaJula JAPYTMM U3 PacTBOpa COJIM, PEUICHHE
AKCIIEPUMEHTAIIBHBIX 33]1a4 10 TeMe «BaKHEHIINe KJIacChl HEOPTaHUYECKUX COCUHEHUI.

IMepuognueckuii 3axkoH U [lepuognueckass cucremMa xummuieckux 3nemenros /. U.
MenpeJieesa. Crpoenne  aromMoB. XHMHYeCKasi  CBA3b. OxucanrtenbHo-
BOCCTAHOBHUTEJIbHbIE PEaKIUU

IlepBbrie MOMBITKK KiIacCU(DUKALMKM XUMUYECKUX 3yieMeHTOB. [loHsTHe 0 rpymmax
CXOJIHBIX JJIEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMEIbHbIE METAIIbI, TaJIOr€Hbl, UHEPTHHIC
rasbl). DJIIEMEHTHI, KOTOPBIE 00pa3yroT aMGOTEPHBIE OKCUIBI U THAPOKCHU/IBI.

[Tepuonnueckuit 3akoH. Ilepuomnueckas cucrema XuMuueckux siemeHToB /I U.
MenpneneeBa. Kopotkonepuonnas u anuHHonepuoaHas ¢opmbl [lepuonnyeckoid cucTeMbl
xumudeckux sneMeHToB J[. WM. MenneneeBa. Ilepuonst m rpynmbl. DU3NYECKUN CMBICT
MOPSAIKOBOIO HOMEpPA, HOMEPOB NIEPUOJIA U TPYIIIBI SJIEMEHTA.

Crpoenue aromoB. CocrtaB artoMHbIX siaep. HM3orombl. OnexktpoHbl. CTpoeHHE
AJIIEKTPOHHBIX 000J704YeK aTOMOB TepBbiX 20 XUMHUYECKHX 3JIeMeHTOB llepuomuyeckoit
cucremsl /1. 1. MenneneeBa. XapakTepuCTHKAa XMMUYECKOTO 3JIEMEHTA MO €r0 MOJOKEHUIO
B [lepuonnueckont cucreme /. 1. MeHnneneena.

3aKOHOMEpPHOCTM  HM3MEHEHUsT  paJuyca  aTOMOB  XMMHUYECKHX  DJIEMEHTOB,
METAINTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyNnaM U Mepuoaam.

3nauenune llepuomuueckoro 3akoHa u IleproaMYecKOW CHUCTEMBI XHUMHYECKUX
AJIEMEHTOB IS pa3BUTHUS HAyKU U npakTuku. [[. 1. MenneneeB — yu€HbIN U rpaXKJaHNH.

Xumudeckass  cBsi3b.  KoBajeHTHas  (MOJispHAasT W HEMOJIApHAsl)  CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucneHus. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl
OKHCJIEHUS U1 BOCCTAaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEU.

Xumuyeckuii IKCHepuUMeHm

M3ydeHue 0Opas3IoB BEIIECTB META/NIOB M HEMETAJUIOB, B3aUMOJICHCTBUE TUIPOKCHIA
LIHMHKA C paCTBOPAMH KHUCJIOT U LIEI0YEH, IPOBEICHUE ONBITOB, MITFOCTPUPYIOIINX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peakiuuii  (TopeHue,  peakuuud  pas3siokKEHHs,
COCIMHEHUA ).

Mescnpeomemmnuwie ceasu

Peanuzanusi MEXNpeIMETHBIX CBA3€M MNpH U3YYEHUHM XUMUA B 8  Kjacce
OCYIIIECTBIISIETCSI Yepe3 UCIOIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U



MOHATUH, SIBJISIOIIMXCS CUCTEMHBIMH JUISl OTIEIBHBIX NPEIMETOB E€CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC IMOHSATHSA: HAYYHBIM (pakT, TUIOTE3a, TEOPHUs, 3aKOH,
aHalIW3, CHUHTE3, KJIacCUpUKALMSI, NEPUOJUYHOCTb, HAOIIOJACHUE, DKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHNUE.

®usuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIWJI, H3O0TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJa, SJIEKTPUUYECKUN 3apsll, BEUIECTBO, TENO, 00bEM, arperarnoe
COCTOSIHME BEIIECTBA, ra3, GU3NUeCKUe BEIIMYUHBI, €AUHUIBI U3MEPEHUsI, KOCMOC, TUIAHETHI,
3BE3161, ComHILE.

buonorus: porocunTes, apixanue, bunocdepa.

['eorpadus: armochepa, ruapochepa, MUHEpaNbl, TOPHBIE TOPOMABI, IIOJEC3HBIC
HCKOIIa€MBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M xXuMu4ecKas peakiuus

Ilepnogmueckuit 3akoH. Ilepmoamdeckass cucrema xumudeckux snemeHtoB /[I. WM.
MenneneeBa. CtpoeHne aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKUX
AJIEMEHTOB IEPBBIX TPEX NEPHOJOB, KaIMs, KAIBLHSI U UX COCAVUHEHUI B COOTBETCTBUU C
IIOJIO’KEHUEM DJIEMEHTOB B [Iepruonueckon cCucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHne BeniecTsa: BHIbl XMMHUYECKOW CBS3M. THUIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOWMCTB BEHIECTBA OT TUIA KPUCTALINYECKOW PEMIETKH M BUAA XUMHYECKON
CBSI3U.

Knaccudukanus u HOMEHKIaTypa HEOPTraHMYECKUX BEIIECTB. XMMHUUYECKHE CBOWCTBA
BEILIECTB, OTHOCSIINXCS K Pa3JINYHBIM KJaccaM HEOPraHUYECKUX COCIUHEHNN, TeHETUYECKas
CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XUMHUYECKHMX pEakUMid MO pa3duyHbIM OpH3HAKaM (M0 YUCIYy H
COCTaBy YYAaCTBYIOLIMX B PEAKIMH BELIECTB, MO TEIIOBOMY 3(G(EKTy, M0 H3MEHEHHIO
CTETNIEHEW OKHUCIIEHUS XHMHUYECKUX OJJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO
Katajau3aTopa). JK30- U S9HIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu xuMuueckor peakiuu. [louarue o0 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHsATHEe O rOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
katanuse. [loHsatne o Xxummuyeckom paBHOBecUM. PaAKTOpBI, BIHSIOIIME HA CKOPOCTh
XUMHYECKOU PEAKLIHN U ITOJI0KEHUE XMMUYECKOTO PABHOBECHS.

OKHCIIUTENFHO-BOCCTAHOBUTEINLHBIE PEAKIMU, AJEKTPOHHBIA OalaHC OKHUCIUTEIbHO-
BOCCTAHOBUTENBHOM peakri. COCTaBICHUE YPABHEHUN OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a JJIEKTPOHHOTO OajaHca.

Teopuss 2IEKTPOJUTUYECKON AUCCOLMALMM. JEKTPOIUTBI W HE3JIEKTPOJIUTHI.
KarnoHnsl, aHnOHBl. MexaHu3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMH XUMUYECKON
cBs3u. Crenenp guccounanuu. CUibHbIE U CI1a0bIE JIEKTPOJIHTHI.

Peakiuu nonHoro oomMeHa. Y cioBHs NPOTEKAHUS peaKuii HOHHOTO OOMEHA, TIOJIHbIE U
COKpalIEHHbIE HOHHbIE YpaBHEHUs peakinil. CBONCTBA KUCIIOT, OCHOBAHUI U COJIEH B CBETE
MIPEACTABICHU 00 SJIEKTPOJMTHYECKOW auccoranui. KadecTBeHHbIE peakIui Ha WOHBI.
[TonsATHE O TUIPOIIU3E COJIEH.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPUCTAUIMYECKHX PEIIETOK HEOPTraHWYECKHUX BELIECTB —
METAJJIOB M HeMmeTauioB (Tpadura W anMasza), CIOXKHBIX BEIICCTB (XJIOpHIa HATpPHs),
UCCIIEOBAHNE 3aBHCUMOCTU CKOPOCTHM XMMHUYECKOW pEakUMH OT BO3IACHCTBUS Pa3IUYHBIX
(bakTOpoB, UCCIIEJIOBAaHME  OBJCKTPOMPOBOJAHOCTH  PAaCTBOPOB  BEIIECTB, Ipoliecca
JUCCOLIMAIIMN KUCIJIOT, IEI0Yeld U coyieid (BO3MOXKHO MCIIOJIb30BAaHUE BUAEO MaTEPHUAIOB),
IPOBEJICHUE ONBITOB, WJUTIOCTPUPYIOUIUX MPU3HAKU MPOTEKAHUS PEaKIMi HOHHOTO 0OMeHa
(oOpazoBanue ocajka, BblAeNICHHE Tra3a, 00pa3oBaHHME BOJIbl), OINBITOB, WLIIOCTPUPYIOMIUX
IPUMEPHl OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKlui (TOpeHHe, PeaKIuu paslIoKeHHUS,
COCIMHEHHSI), PACIO3HABAHME HEOPraHUYECKUX BEHIECTB C IMOMOIIBI0 KAaueCTBEHHBIX
peaklMii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a4a4.

HemeTansbl 1 X coeIMHEHUS

OOmias xapakTepucTUKa rajaoreHoB. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHBIE
creneHu okucieHus. CTpoeHre W (PU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOT€HOB.
XHUMHUUYECKHE CBOWCTBA Ha MpUMeEpe Xjopa (B3aMMOJACHCTBUE C METallIaMH, HEMETAJJIAMH,
niesnoyamu).  XjgopoBoaopon. CoiisiHas KHUCIIOTa, XUMHUYECKHE CBOMCTBA, MOJy4YEHUE,
npuMeHeHue. [leficTBue XJopa M XJIOPOBOJIOpPOZA Ha OpPraHU3M 4YesoBeKa. BakHeninue
XJIOPUJBI U UX HAXOXKACHUE B IPUPOJIC.

O6mas xapakrepuctuka 31emMeHTOoB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUsT aTOMOB,
XapaKTepHbIE CTENeHU OKUcieHus. CTpoeHrne U (U3NYECKUE CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpPOJila U Cephbl. AJOTPONHBIE MOIU(PHUKAIMUA KHUCIOPOJAa M CEpbl. XHUMHUUYECKHE
cBoricTBa cepbl. CepoBOIOPOa, CTpOeHUE, (DU3UUECKHUE W XUMHUUYECKHE CBOMCTBA. OKCHIBI
Cepbl Kak TMPEJCTAaBUTEIN KHUCIOTHBIX OKcumoB. CepHas KucioTa, (¢GU3HUYECKHE U
XUMHUYECKHE CBOMCTBa (0OIIME KaK MPEACTaBUTENS Kilacca KUCIOT W CHelUu(pUYEecKue).
XUMHUUYECKUE pPEaKInM, JeKallhue B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJy4YeHUs] CEpHOM
KUCHOTHL. [IpuMeHenue cepHoit Kuciaotsl. CoJid CEpHOU KUCIOThI, KAYECTBEHHAsI peaKkvs Ha
cynb(dar-uon. HaxoxmeHnue cepbl U €€ COeUHEHUN B NpHUpoje. XUMUYECKOE 3arpsi3sHEHHE
OKpYXalollel cpeAbl COCAMHEHUSIMU cepbl (KUCIOTHBIE IOKIW, 3arpsi3HEHHE BO3AyXa U
BOJIOEMOB), CITOCOOBI €r0 MPEI0TBPAIISHUS.

OO6mas xapaktepucThka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHs. A30T, paclpoCTpaHeHHE B MPHUPOAE, (U3NYECKUE U
xuMHuueckue cBoiictBa. KpyroBopor aszora B mnpupoge. AMMHaK, ero (Qusnueckue u
XUMHUYECKUE CBOMCTBa, MoiydyeHue U npumeHeHue. Coju aMMOHMs, UX (U3MYECKUEe U
XUMHUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHasl peakius Ha MOHbl aMMOHUA. A30THas
KHCIIOTa, €€ MoJy4YeHue, pU3nueckrue U XMMHUUeCKHe CBOMCTBa (00IIMe KaK MpeacTaBUTeNs
KJ1acca KUCJIOT u cnernuduyeckue). Mcmonb30BaHne HUTPATOB U COJICH aMMOHHUS B KAUECTBE
MUHEPAIbHBIX yI0OpeHHd. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTMHCHUSIMU
azota (KHUCIOTHBIE JOXIHM, 3arpsi3HEHHE BO31yXa, MNouBbl U BoJMOoEMOB). Docdop,
ajtoTpornHblie Mogudukanuu Qocdopa, Quznueckre M XUMHUECKUE cBoicTBa. OKcua
docdopa (V) u dochoprHas kucinora, GU3NIECKUE U XUMHUUYECKHE CBOMCTBA, MOIYYCHUE.
Hcnonp3oBanue hochaTtoB B KaueCTBE MUHEPATBLHBIX YI0OPCHHIA.



Obmas xapakrepuctuka 31eMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEpHbIE  CTENEHW  OKUCJICHHWS.  YTIEpoJ,  aUIOTPONHBIE  MOJIU(DUKAIUH,
pacnpocTpaHeHue B TNpupojae, (¢GU3MUECKME U XUMUYECKHE CBOMCTBA. AnmcopOuus.
Kpyrosopor yraepoga B mnpuponae. Okcuabl yriepoaa, UX (QU3WYecKrue W XUMHYECKUE
CBOWCTBa, JCHCTBHE Ha >KUBbIC OPraHU3MBbI, MOJYyYEHUE U MPUMEHEHHUE. DKOJIOTUYECKUE
npoOJieMbl, CBsi3aHHbIE ¢ OkcuaoM yriepoaa (l1V), rumoreza rio0anbHOr0 MOTETUICHUS
KJIMMaTta, MapHUKOBBIM »(dexkT. YrojgpHas KucioTa W €€ coiM, uX (U3UYECKUE W
XUMHUYECKHUE CBOMCTBA, MOJydeHUE M NpuMmeHeHue. KauecTBeHHas peakuus Ha kapOOHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHMSIX yriepoaa
(MeTaH, 2TaH, STWJEH, AalleTWICH, ATAHOJ, TJHUIEPUH, YKCycHas kucinota). [IpupomHbie
WMCTOYHHUKHU YTIEBOJOPOAOB (Yrojb, MPUPOJHBIA Ta3, HEDTh), MPOIYKTH UX MEpPepadOTKU
(6eH3uH), UX podab B OBITY W MNPOMBINUICHHOCTH. [loHSATHE O OMOJIOTMYECKH Ba)KHBIX
BEIIECTBAX: KUpPax, OelmKax, yrieBoJax — M MX POJHM B JKU3HH ueloBeka. MarepuambHOe
€IMHCTBO OPTAHWMYECKUX W HEOPTAaHWISCKUX COCITUHCHUM.

Kpemnunii, ero ¢usmyeckne u XUMHUYECKHE CBOWMCTBA, MOJYyYE€HHWE U MPUMEHEHHE.
Coenunenusi kpemHusi B mpupojge. O6mue npencraBienus o6 oxcuae kpemuus (IV) u
KpeMHHEeBOW KucioTe. CWIMKAThl, WX WCIIOJB30BaHWE B OBITY, B TPOMBIIUICHHOCTH.
Baxxneiimme crpoutenbHbIE MaTepHAalbl: KEPaMHUKa, CTEKIJIO, IIEMEHT, OETOH, JKEIe300€TOH.
[IpoOnemMbl 0€30MaCHOTO HCIOJIb30BAHUSI CTPOUTEIBHBIX MATEPHAIOB B TOBCEIHEBHOU
KU3HH.

Xumuueckuii IKCnepumenm:

M3yueHre oOoOpas3lOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHOW  KHUCJIOTHI,
MIPOBEICHAE KAUYeCTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI W HAONIOJACHHE TPU3HAKOB WX
MPOTEKAHUS, OMBITHI, OTPAKAIOININE (DUINUECKUE U XUMUYECKHE CBOMCTBA rajJOT€HOB M UX
COEIMHEeHMI (BO3MOKHO HCIOJIb30BAaHUE BUIEOMATEPHUATIOB), O3HAKOMJICHHE C OOpaslamu
XJIOPUAOB (TajJOr€HUuJ0B), O3HAKOMJIEHME C o0Opa3mamMu cepbl U €€ COEIMHEHHSIMHU
(BO3BMOXKHO MCIOJIb30BaHUE BHUACOMATEpPHATIOB), HAOJIOIEHHE IIpoliecca OOYIIIMBAHUS
caxapa MOJ JEHCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KHCIOTHI, HW3YYCHHE XHUMHYECKHX
CBOMCTB pa30aBICHHON CEPHOU KHUCIOTHI, MPOBEICHNE KaYeCTBEHHON peaKIlnu Ha Cyibdar-
MOH M HaOJIIO/ICHNE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHNE ¢ (DU3NYECKUMH CBOWCTBAMU
azora, ¢ochopa M HUX CcoeAMHEHUU (BO3MOXKHO MCIOJIb30BAHUE BUIEOMATEPUAIIOB),
obOpasnaMu a30THBIX U (HocPOpHBIX yIOOpeHUH, MmoTyuyeHue, CoOOupaHue, pacrno3HaBaHue U
M3y4eHUE CBOMCTB aMMHaKa, MPOBEJCHUE KAYECTBEHHBIX pEaKIMi HAa WOH aMMOHUSA M
dbocdar-uoH U M3yyeHHEe NMPU3HAKOB UX MPOTEKAHUS, B3aUMOJCHCTBIE KOHIICHTPUPOBAHHOM
a30THOW KHCIOTHI C MeIbI0 (BO3MOXXHO HCIIOJIB30BAHUE BUICOMATEPUATIOB), W3YUYCHHE
MoJIeNiell KpUCTAUIMUECKUX pemETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
IPOLIECCOM aJCOPOILIMU PACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM
NPOTUBOTa3a, MOJIy4YeHHE, cOOMpaHue, paclo3HABAaHUE M M3YYE€HHE CBOWCTB YIJIEKHUCIIOTO
ra3a, NpOBE/ICHWE KAaYeCTBEHHBIX pEaKIWii Ha KapOOHAT W CUJIMKAT-UOHBI U HW3YYCHUE



MIPU3HAKOB UX MPOTEKaHMs, 03HAKOMJIEHUE C MPOJIYKIMEH CUIMKATHON MPOMBIIUICHHOCTH,
pelIeHrEe SKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHel e HeMeTalTbl U UX COSTUHEHUS.

MeTaJsibl 1 X COeITMHEHUS

OO6miast xapakTEepUCTUKA XUMHUYECKHX DJIEMEHTOB — META/VIOB Ha OCHOBAaHUM HUX
nonoxxenuss B llepuomnueckoin cucreme xmmuueckux dsyeMeHToB [l 1. MenneneeBa u
ctpoeHus artomoB. CTpoeHwe MeTauioB. MeTaliMyeckas CBA3b M MeTajuInyecKas
KPUCTAIIMYECKAS PEIIETKA. DIEKTPOXUMUUYECKUN P HANPSHKEHUN MeTauioB. Ou3nueckue
U XMMUYECKHE CBOMCTBA MeTayuioB. OOmmMe crnocoObl nonydeHuss metawioB. [lonarue o
KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTaslb, YYT'yH,
TIOPATIOMUHNN, OpOH3a) U UX MPUMEHEHUE B OBITY U TIPOMBITIUICHHOCTH.

[I{esrouHBIE METAILIIBL: MTONOKEHUE B [leproandeckoi CUCTEME XUMUYECKHUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHHME HX AaTOMOB, HaXOXJIeHUE B Impupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIBI M TUAPOKCUIBI HATPUS U
kanus. [[ppuMeHeHne MEeT0YHbIX METAJUIOB U UX COCIMHEHUM.

[I{eroyHO3EeMENBbHBIE METAJIBI MAarHWid M KalbLWi: TNoJIokeHue B llepumommueckon
cucreMe xumuueckux snemeHToB J[. M. MenneneeBa, cTpoeHue UX aTOMOB, HAXOXKJICHUE B
npupone. Du3MYecKMe W XHUMHUYECKHE CBOMCTBA MarHusi M Kaiblus. Baxheimme
COCIMHEHUS KalbIMs (OKCHI, THAPOKCUM, coiu). JKECTKOCTh BOJBI M CIOCOOBI €&
YCTpPaHEHHS.

AmomuHuii: nonoxxenne B lleproanueckoi cucreme XUMUYECKUX 3yemeHToB [l U.
MengeneeBa, CTpO€HHME aroma, HaxoxaeHue B npupoae. dusznueckue M XUMHYECKHUE
CBOMCTBa aTIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHAA U TUAPOKCH 1A AJTFOMUHHUS.

Kenezo: monoxenue B Ilepuommueckon cucrteme XuMudeckux jsnemeHTtoB JI. U.
MeHnpneneeBa, CTPOCHHE aTOMa, HAaxOXAEHUE B mpupoge. PU3NUECKHEe U XUMHUYECKHE
cBoicTBa kemneza. Okcuawl, ruapokcuasl U coiu keneza (II) u xeneza (lll), ux cocras,
CBOWCTBA U NOJyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHME C 00pa3laMy METaJUIOB M CIUIaBOB, UX (U3MYECKUMHU CBOWCTBAMH,
U3Y4YEHUE PE3yIbTaTOB KOPPO3UH METAILIOB (BO3ZMOXHO UCIOJIb30BAaHUE BHIEOMATEPHUAIIOB),
OCOOCHHOCTEH B3aMMOJCUCTBUSI OKCHAAQ KajbllUs M HATpUs C BOJAOW (BO3MOXKHO
HCIIOJb30BaHUE BUICOMATEPUAJIOB), HUCCIEAOBAHUE CBOMCTB JKECTKOM BOJbI, Ipoliecca
TOPEHHUS Keje3a B KUCIopoJie (BO3MOXKHO HCMOJb30BAHUE BUACOMATEPHUAIIOB), MPU3HAKOB
MPOTEKAHMS KQU€CTBEHHBIX PEaKIIMi Ha MOHBI: MarHus, KaJabllvs, aIFOMUHUS, [ITHKA, JKeJie3a
(I u xenesza (111), meau (11), HaOmoaeHUE KU ONMKMCAaHUE MPOIIECCOB OKPAIIMBAHUS IJIAMCHH
MOHAMH HATpHUs, Kalhs M Kaublus (BO3MOXKHO HCIOJIb30BAHUE BHUIECOMATEPHUATIOB),
uccaenoBaHre aM(pOTEPHBIX CBOWCTB THUAPOKCHAA ATIOMHHHS W THAPOKCHIA ITUHKA,
pelIeHrEe SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHel e MeTalibl U KX COSUHEHUS.

XuMHA 4 OKpPYKaKIas cpeaa

Bemectea u Marepuansl B IOBCEAHEBHOW JKM3HM 4eloBeKka. be3omacHoe
MCIIOJIh30BAHUE BEIECTB U XUMUYECKUX peakiuii B ObITy. [lepBast moMOIh Mpy XUMUYECKHIX
05KOTax U OTPABJICHUSX.



XUMHUYECKOE  3arpsi3HEHUE  OKpyKarollled cpelabl  (mpenesibHash — JOMycTUMas
KOHIIeHTpaIus BemecTs, ganee — [1JIK). Pons xumun B pemeHnn 3KOJ0THIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

U3ydeHue O0Opa3loB MarepuajoB (CTEKIO, CIUIaBbl METauIOB, IOJIMMEPHBIC
MaTepuabl).

Meostcnpeomemmnule ceazu

Peannzannss MeEXNpeIMETHBIX CBA3€H MNpH U3YYEHHMHM XUMUA B 9 Kjacce
OCYIIECTBJISIETCSL Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U
NOHSATUN, SABJISIOMIUXCA CHUCTEMHBIMU ISl OTHAEJIBHBIX IPEAMETOB E€CTECTBEHHO-HAyYHOTO
[UKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TMOHSATHSA: HAYYHBIA (PakT, THIOTE3a, 3aKOH, TEOpHS,
aHaliu3, CHUHTE3, KiIacCUpUKAIMs, TMEPUOJUYHOCTb, HAOIIOJCHUE, IKCIIEPUMEHT,
MOJICIUPOBAHUE, HU3MEpPEHUE, MOJIelNb, SBJIICHHE, MapHUKOBBIA H(P(PEKT, TeXHOIOorus,
MaTepualbl.

®dusuka: Marepus, aToMm, OHJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJIEKTPUYECKUM 3apsii, MPOBOJHHUKH, TOTYIPOBOJIHUKH,
JUDJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, Ta3,
pacTBOp, PacTBOPUMOCTb, KPUCTAIMYECKas PEmETKa, CIUIaBbl, (PU3NYECKHUE BEIUYUHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢porocuntes, npixanue, Ouocgepa, IKOCUCTEMA, MUHEPAIbHBIE YI00pEHHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, IUTATEIIbHBIE BEIIECTBA.

['eorpadusi: armochepa, ruapochepa, MUHEpaibl, TOPHBIE TOPOJABI, IOJIE3HBIC
HCKOTIaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTPAMMBI 11O XUMUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIE pe3yabTaThl OCBOEHHUS IMPOTpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUS
JOCTUTAIOTCSI B XOJ€ OOy4YeHuss XHMHH B €IWHCTBE Y4YeOHOW U BOCHHTATEIHLHOMN
JESITETPHOCTH B COOTBETCTBHUHM C TPAJAUIIMOHHBIMU POCCUMCKUMHU COIUOKYJIBTYPHBIMH H
JyXOBHO-HPABCTBEHHBIMH I[EHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWJIAMH M HOPMaMu
MOBEJICHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOMO3HAHMS, CaMOPAa3BUTHUSA W COIMAIN3AINN
00yJarommxcs.

JIM9HOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTUBHBIX IIECHHOCTHBIX OPUECHTAIIMIA U PACIIUPEHUE OMBITA JIEATETLHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

[ICHHOCTHOTO OTHOIICHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAy4YHOMY HACJICJHI0, TTOHMMAHHS 3HAYEHUsS XUMWUYECKOW HAyKW B JKU3HU COBPEMEHHOTO
o01ecTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHGOPMAIIHEH O IEPETOBBIX JOCTHIKEHUIX U
OTKPBITHSIX MUPOBOM M OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00
yCTPOMCTBE MUpa U OOIIECTBA;



2) TPAKIAHCKOT0 BOCTIMTAHMSA:

MIPEACTABJICHNUS] O COIMATBLHBIX HOPMaX WM TMPABHIAX MEXJIMYHOCTHBIX OTHOIIECHUW B
KOJUICKTUBE,  KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKON, TBOPUYECKOH M JAPYTrUX BUIAX AEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHOW MEATEIBHOCTH MPHU BBIMOJHEHUU Y4eOHBIX, MO3HABATEIbHBIX
3a/a4, BBIMOJTHCHUM XUMUYECKUX OKCIEPHUMEHTOB, CO3JaHUU YYCOHBIX MPOCKTOB,
CTpEMJICHHsI K B3aWMMOIIOHMMAHHWIO ¥ B3aWMOIIOMOIIM B TPOIECCe OTOW y4eOHOM
JESTEIbHOCTH, TOTOBHOCTH OIIGHWBAaTh CBOE TMOBEJCHHE M IMOCTYIKH CBOMX TOBApHIIEH C
MO3UIIMH HPABCTBEHHBIX M MIPABOBBIX HOPM C YUETOM OCO3HAHMSI TOCIIECCTBUI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMA:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pPEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKW U COCTABIIAIOIIME OCHOBY IS
MOHUMAHUSI CYIIHOCTH HAyYHOM KapTUHBI MHUpa, TMPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TMPHUPOABI, B3aUMOCBS3SIX UYEJIOBEKa C MPUPOTHOM CPEIOH, O
POJIM XMMUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MMO3HABATEIIbHBIC MOTHUBBI, HAIIPaBJICHHBIC HA TOJYYCHHE HOBBIX 3HAHWH IO XHMHH,
HE0OXOaUMbIEC JUIsI OOBSICHEHUs HAOIIOJaeMBIX MPOILIECCOB U SIBJICHUM, MMO3HABATEILHOM,
MHO)OPMAITMOHHOW W YMTATENIbCKOW KYJIBTYpbl, B TOM YKCIJIE HAaBBIKOB CaMOCTOSITEIIbHON
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOHN JIUTEPATypOH, MOCTYITHBIMH TEXHHYECKUMH
cpencTBaMu HHGOPMAITMOHHBIX TEXHOJIOTHI;

MHTEpEC K O0YUECHUIO U MMO3HAHUIO, JIFOOO3HATEIIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTD K
caM000pa30BaHUIO, TMPOEKTHOW U MCCIEA0BATEIbCKOM JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIIEHHOCTH M YPOBHS OOYYCHHUS B JaJIbHEHUIIIEM;

4) dpopmMupoBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHWE IICHHOCTH J>KW3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO,
YCTAaHOBKM Ha 370POBBIM 00pa3 *KU3HHU, OCO3HAHUE IOCJIECACTBUI U HEMPHUSITHE BPETHBIX
MPUBBIUEK (YIMOTPEOICHUS aJIKOTOJIs, HAPKOTUKOB, KYpPEeHHs ), HEOOXOAMMOCTH COOJIIOICHHUSI
npaBusl 0€30MaCHOCTH MPHU OOpaIICHNH C XMMHUYECKUMHU BEIIECTBAMU B OBITY W peaTbHON
KU3HH,

5) TpyA0BOro BOCIIUTAHUSI:

WHTEpPEC K TPAKTUYECKOMY H3yUYeHHIO mpodeccuii W Tpylda Ppa3iudHOrO pPOJIa,
yBaXEHUE K TPyAy U pe3yiabTaTaM TPYAOBOW ACSATEIHHOCTH, B TOM YHCIIE Ha OCHOBE
MPUMEHEHUST TPEIMETHBIX 3HAHWW 10 XWMHH, OCO3HAHHBIH BBIOOP WHIWBHUIAYATbHOM
TPACKTOPUH MPOJIOJDKEHUST 00pa30BaHUs C YUYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XUMHH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, ychemHoi mnpodeccruoHambHOM
JESTETPHOCTY W Pa3BUTHUA HEOOXOJUMBIX YMEHMH, TOTOBHOCTb aJaliTUPOBATHCS B
poeCCUOHATILHOM Cpeie;

6) 3K0JIOrNYeCcKOro BOCTIMTAHNS

AKOJIOTHUYECKU IIeTIECO00pa3HOe OTHOIICHHWE K MPHPOJAE KaK HMCTOYHHUKY >KU3HHM HA
3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHKUE [IEHHOCTH 3J0pPOBOTO M O6e30macHoro odpasa
’KU3HU, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (U3UYECKOMY U TCHUXUYECKOMY



3I0POBBIO, OCO3HAHME IIEHHOCTH COOIOZCHUS MPABHII O€30MacHOTO TTOBEJAEHUS pu padboTe
C BEIIECTBAMHU, a TAKKE B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U )KU3HU JIIOJIEH;

CITIOCOOHOCTH NMPUMEHSTh 3HAHUSA, MOJTyYaeMble MPH M3YUYECHUH XUMHH, JJIS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEW TMPUPOAHOM CpeAoi, Il TOBBIIICHUS YPOBHS
HKOJIOTHYECKON KYJIbTYPhI, OCO3HAHMSI TJIOOATLHOTO XapakTepa IKOJOTHIECKUX MPoOIeM U
MyTE€ KX PEUIEHUS MOCPEICTBOM METOJ0B XUMHHM, SKOJIOTHYECKOrO0 MBIILICHUS, YMEHUS
PYKOBOJICTBOBATbCSl UM B TTIO3HABATEILHONM, KOMMYHHKATUBHOM M COIMAJIBHOM MTPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B coctaBe MeranpenMETHBIX Pe3yJbTAaTOB BBIACIISIIOT 3HAYUMBIC IS (POPMHUPOBAHUS
MHPOBO33pEHHUs OOIEHAyYHBIC TOHATHS (3aKOH, TEOpHs, NPUHIIMI, THIOTe3a, (axT,
CUCTE€Ma, NPOIIECC, IKCIEPUMEHT U JPYTroe.), KOTOPhIE€ HCIOIb3YIOTCS B €CTECTBEHHO-
Hay4YHBIX Y4YeOHBIX IIpeAMETaxX M II03BOJISIOT Ha OCHOBE 3HAHWM M3 3THX NPEIMETOB
dhopMUpOBaTh MPEJICTABICHUE O IIEOCTHOM HAy4YHOM KapTUHE MHUpa, U YHUBEPCAJIbHBIC
y4eOHbIC JeCTBUS (TO3HABATEIbHbIE, KOMMYHHMKATUBHBIC, PETYJISATUBHBIC), KOTOpHIE
obecrnieunBalOT (OPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIIbHOMY IUIAHUPOBAHUIO U
OCYILIECTBJICHUIO YUYEOHOU e TEILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornueckue JeiicTBUA:

YMEHUS HCHOJIb30BaTh NPUEMBI JIOTMYECKOTO MBINUIEHUS MPU OCBOCHUU 3HAHUIA:
pacKpbIBaTh CMBICT XUMHUUYECKUX TOHATUM (BBIACISATH HX XapaKTepHbIE MPU3HAKU,
YCTAHABJIMBATh B3aUMOCBSI3b C JIDYTUMH TIOHSTHSIMH), HCMOJIb30BaTh MOHSATUS JJIs
OOBSICHEHUS OTHEIbHBIX (PAKTOB M SBJICHHWH, BBIOMpATh OCHOBAHUS W KPHUTCPHUH IS
KJIacCU(UKAIIUA XUMHUYECKUX BEIICCTB U XUMHUYCCKUX PEAKIIMK, YCTaHABIMBATH IPUINHHO-
CJIICAICTBEHHBIC CBSI3M MEXAY OOBEKTaMH HM3Y4YEHUS, CTPOUThH JIOTUYECKHE PACCYKICHUS
(MHIYKTUBHBIC, IETYKTUBHBIE, TIO AHAJIOTUH), 1€JIaTh BBIBOJBI U 3aKJIIOUCHUS;

YMEHHE MPUMEHSITH B IIPOIECCE MTO3HAHUS TTOHITHSA (PEAMETHBIE U METAIIPEIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICIIH, MCIOJIB3yEeMbIe B XHMMHUHU, MIPE0OpPa30BLIBATh MTUPOKO
MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC TPEACTABICHUS — XUMHUYECKUN 3HAK (CUMBOJ
dJIEMEHTa), XuMHuueckas ¢Gopmysia U ypaBHEHHE XUMHYECKOW peaKIuh — MNPU PEIICHUU
y4eOHO-TI03HABATENIBHBIX 3aJ]a4, ¢ YYETOM STUX MOJECIBHBIX MPECTABICHUN BBISBISATH U
XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKN U3YyYaEeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U
XUMHUYECKUX PEAKIIUH, BBIABIATH OOIIHME 3aKOHOMEPHOCTH, IPUUYNHHO-CIIC/ICTBEHHBIC CBSI3U
Y IPOTUBOPEYMS B U3YyUAEMbBIX MPOLIECCAX U SIBICHUSX.

ba3oBble ucciienoBarTe/IbCKHe IeiiCTBUS.

YMEHHUE HCTOJIb30BaTh MMOCTABJICHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaK)XK€ B KayeCTBE OCHOBBI I (DOPMHUPOBAHMS THIIOTE3BI IO IMPOBEPKE IMPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

pUOOpPETEHHE OMBITA MO TJIAHUPOBAHUIO, OPTAHU3AIMKU U MPOBEICHUIO YUYEHUUECKUX
AKCIIEPUMEHTOB, YMEHHUE HAaOJI01aTh 3a XOJA0M IPOIIEcca, CaMOCTOSTEIHLHO TPOTHO3UPOBATh
€ro pe3ynbTar, (POpMyIHpPOBaTH OOOOIIEHHS W BBIBOJBI IO pe3yJabTaTaM MPOBEAEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABJISATH OTUET O MPOJIEIIAHHOM padoTe.

Pabora ¢ undopmaumeii:



yYMEHHE BBIOMPATh, AHAIM3UPOBATH M HHTEPIPETUPOBATH HHPOPMAIMIO PATUYHBIX
BUJIOB U (DOPM TPE/ICTABICHHUSI, MTOJIy4aeMyI0 U3 Pa3HbIX UCTOUYHUKOB (HAYUHO-TIOMYJIsIpHAs
JuTEpaTypa XUMHUYECKOTO COJEp)KaHMsl, CIpaBOuYHbIE MocoOus, pecypchl HMuTepHera),
KPUTHUYECKU OIIEHUBATh MIPOTUBOPEUUBYIO U HEAOCTOBEPHYIO MH(OPMAIIHIO;

YMEHHE MPUMEHSITH Pa3UYHbIE METOBI U 3aIIPOCHI MIPH MOUCKE U 0TOOpE HHPOpMAIHH
¥ COOTBETCTBYIOIINX JAHHBIX, HEOOXOIMMBIX IS BHIITOJIHEHUSI yU€OHBIX U TTO3HABATEIbHBIX
3alady  ONpEACNEHHOTO THUMA, MPUOOPETeHHE OmNbiTa B 00JACTH  HMCHOJb30BaHUS
MH(OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJAJCHUE KYJIbTYpOH aKTHUBHOTO
UCIIOJIb30BAHUS PA3JIMYHBIX MOUCKOBBIX CUCTEM, CAMOCTOATENHLHO BHIOMPATh ONTUMAIBHYIO
dbopMy mpencraBieHuss HHGOPMAIUU U WIUTIOCTPUPOBATH pPElIaeMble 3a/1a4ll HECIO0KHBIMU
CXeMaMu, Thuarpammamu, IpyrumMu popmamu rpaduky U uX KOMOMHAIIHSIMUY;

YMEHHE UCHOJb30BaTh U aHAIU3HPOBATh B Ipolecce yueOHOM M HcCie10BaTeNbCKON
JESTEIbHOCTY HMH(POPMAIMI0 O BIMSHUU TPOMBIIUIEHHOCTH, CEIbCKOTO XO3siicTBa U
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOTHOMN CpeIbl.

KoMMmyHuKkaTuBHBIE YHUBeEpPcadbHble yueOHbIe 1eiiCTBHA:

YMEHHS 3a/JaBaTh BOMPOCHl (B XoJe auanora u (Wiau) AUCKYCCHM) MO CYILECTBY
oOcyxnaeMol TeMbl, (HOPMYIMpPOBaTH CBOM MPENJIOKEHUS OTHOCUTEIBHO BBIOJHEHUS
NpeJIOKEHHON 3a1auu;

YMEHUS MPEACTABIATh MOJYyYECHHBIE pPE3YyJIbTaThl MO3HABATEIBHON NEATEIbHOCTH B
YCTHBIX M THCHMEHHBIX TEKCTax; JelaTh TMPE3CHTAIUI0 PE3yIbTaTOB BBIMOIHCHHS
XUMHUYECKOTO OKCIepUMeHTa (JIabopaTOpHOro OmbITa, JabopaTopHOl pabOTHI IO
MCCJICIOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO MIPOEKTA);

YMEHHUsI Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMM B COBMECTHOW MO3HAaBATEIbHOU
U HCCIEAO0BATENIbCKOM NESITeIbHOCTU MPHU PEIICHUH BO3HUKAIOMIMX MPOOJEM Ha OCHOBE
yu€Ta OOIIMX HHTEPECOB U COTJIACOBaHMS MO3ULUMA (0OCyXIeHus, OOMEH MHEHUSIMH,
«MO3TOBBIE€ HITYPMBD», KOOPAMHALIMS COBMECTHBIX JIEHCTBUH, ONpENEICHUE KPUTEPUEB IO
OIICHKE KaueCTBa BBHITTOJIHEHHON PabOThI U IPYTHE).

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIC 1eliCTBUSA:

YyMEHUE  CaMOCTOSATENIbHO  ONpEeNeisaTh  LEeNH  JIeATeNbHOCTH, IJIAaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJUPOBATH M MpPHU HEOOXOJUMOCTH KOPPEKTHPOBATH  CBOIO
JeSTebHOCTh, BBIOMpaTh HambOosiee d(PQeKkTuBHBICE CMOCOOBI perieHus y4eOHbIX W
MO3HABATENIbHBIX 33/1a4, CAMOCTOATEILHO COCTABIISATh MM KOPPEKTUPOBATH MPEI0KEHHBIN
QITOPUTM JCHCTBUN TMpPHU BHIOJHEHUM 3aJaHUN C YYETOM MOJYYEHHS] HOBBIX 3HAHUU 00
M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKUHUAX, OLUEHUBATH COOTBETCTBUE IMOIYYEHHOTO
pe3ynbTaTa 3asBJICHHOM €M, yMEHHE HCIOJb30BaTh W AaHAJIW3UPOBATh KOHTEKCTHI,
npeyiaracMbi€ B YCIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pPE3yJbTaTOB MO OCBOEHHUIO O0SA3aTENIBHOIO COJEp KAHMS,
YCTAaHOBJIGHHOTO JaHHOW (enepanbHOl paboyell NporpaMMoi, BBIACISAIOT: OCBOCHHBIE
OoOy4arolMMUCSl Hay4YHble 3HAHUSA, YMEHHUS M CHOCOObI JEHCTBHM, crenuduueckue s
npeIMeTHOM o0iacTu «XUMHUS», BUIBI ACSITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €ro



MHTEpIIPETalluY, NPeoOpa3oBaHUI0O U TMPUMEHEHHIO B PA3JIUYHBIX YYEOHBIX M HOBBIX
CUTYaLUSIX.

K koHiy o0yuenus B 8 kiiacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUH:

PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHIA: aTOM, MOJIEKYJIa, XUMHUYECKUI
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXXHOE BEIIECTBO, CMECh (OJHOpPOAHAS H
HEOJIHOPOJIHAsI), BaJICHTHOCTb, OTHOCHTENIbHAsI aTOMHasi W MOJIEKYJIIpHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJS XHUMHUYECKOTO
AJIeMEeHTa B COEIWHEHUHU, MOJISIPHBIM OO0BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJIb,
ANEKTPOOTPHULIATENIBHOCTh,  CTENEHb  OKUCJIEHUS,  XHMHYECKas  peakuus,
KJacCU(pUKaLMs peaKlMid: PEeaKMu COCTUHEHUS, PEaKIUH Pa3I0KECHHS, PEaKIHH
3aMEIIEHUs, peakuu OOMEHa, H5K30- M HHAOTEPMUYECKUE pPEaKLUH, TEIUIOBOM
3d¢deKT peakuuu, SAPO aroma, IEKTPOHHBIN CJIOW aToMa, aroMHas OpOuTalb,
paauyc aToma, XMMHYECKasl CBS3b, NOJISIPHAs M HEMOJISIpHAs KOBAJEHTHAsl CBS3b,
MOHHAasl CBs3b, HWOH, KaTHUOH, AaHWOH, pPAcTBOpP, MaccoBas JIOJsl BeIleCcTBa
(TIpolieHTHAsl KOHIIEHTpAIs1) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX NOHATHH U MPUMEHATH 3TU
NOHATHS IIPU ONMCAHUN BEIIECTB U UX MPEBPAILECHUN;

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY MJI COCTaBJIEHHUS (OPMYJd BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/EIATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHHUSAX, CTEIEHb
OKHCJIEHUSI 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, NMPUHAAJIC)KHOCTh BEUIECTB K
onpeAeNéHHOMY KJIacCy COEIMHEHUM 1o QopmyiaM, BUJ XUMHYECKOH CBS3U
(KoBaJIeHTHAs! U MIOHHAsI) B HEOPTAHMYECKUX COCANHEHUSX;

packpeiBath cmbich [lepuoanueckoro 3akona J[. M. MenaeneeBa: 1eMOHCTPUPOBATH
NOHUMAaHHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HMX
noyioxkeHuss B llepuonnueckoll cCUCTEME, 3aKOHOB COXPAaHEHHSI MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHMs, 3aKOHA ABOTaipo;
ONMKCHIBATHL M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cuctembl
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHATHUS «IJaBHas nmoArpynna (A-rpynmna)» u
«moboyHass moxarpymnmna (b-rpynma)», maneie u OoiblIMe MEPUOIbI, COOTHOCHUTH
0003HauYeHHUs, KOTOphIe NMetoTes B Tabnuue «llepuonnyeckas cucTeMa XUMHUYECKIX
aneMeHToB Jl. Y. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKUX BJEMEHTOB (COCTaB M 3apsan sApa, OOIIee YHUCIO JIIEKTPOHOB U
pacupeiesieHue uX Mo AIEKTPOHHBIM CIOSIM);

KJIAaCCU(PUIMPOBATh  XMMHUYECKHE  D3JEMEHTHl, HEOpPraHWYeCKHUEe  BELIECTBa,
XUMHUYECKUE peaKUuu (TI0 YUCITY M COCTaBY YYacCTBYIOLIMX B PEAKLIUHU BELIECTB, IO
TerioBoMy b dexTy);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMUYECKUE CBOMCTBA BEIIECTB Pa3IUUYHBIX
KJIACCOB, MOATBEPXkJasi ONUCAHWE NPUMEPAMH MOJIEKYJSIPHBIX  ypaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;



MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUuE€CTBEHHOTO COCTAaBa,
BO3MO>KHOCTH MPOTEKAHHSI XUMUYECKHUX MPEBPALICHUI B Pa3JIMUHBIX yCIOBUSX;
BBIUKCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJIO XMMHYECKOTO 3JieMEHTa Mo (opMmyJie COECIUHEHHUS, MaCCOBYIO
JIOJII0 BEIIECTBa B PAcTBOpE, MPOBOAUTH PACUETHI MO YPAaBHEHUIO XUMHUYECKOU
peaxiuy;

IPUMEHSTh OCHOBHBIE OIEPAIllMU MBICIUTEIBLHOU JIEATEbHOCTH — aHAJIM3 U CUHTE3,
CpaBHEHHE, O0000IleHHe, CHUCTEMaTU3aluio, KIacCU(UKAIMIO,  BBISIBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€M — NIl U3yUYEHUs] CBOMCTB BEILIECTB U XMMHUYECKUX
peakiuii, eCTeCTBEHHO-HayYHbIE€ METOJbl IMO3HAHUS — HAOIIOICHUE, W3MEpEHUeE,
MOJICTTUPOBAHUE, SKCIEPUMEHT (pPeanbHbII U MBICIICHHBIN);

ClIeIoBaTh IpaBWJIaM TOJb30BAaHUS XUMHUYECKOW TMOCYyIOH U J1abopaTOpHBIM
00Opy/I0BaHUEM, a TaKXe MpaBHJIaM OOpaIleHHs C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKIMSAMU TI0 BBIMIOJHEHUIO JTA0OPATOPHBIX XMMHYECKHUX OIBITOB TIO
MOJIYYCHUI0O W COOMpPaHUIO Ta3000pa3HBIX BEHIECTB (BOJOPOJA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OINpPENEIEHHOM MacCOBOWM J0JIEW PacTBOPEHHOTO
BEIIECTBAa, IUIAHUPOBATb UM  MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 110
pacrno3HaBaHHUIO PACTBOPOB LIEJIOUEH M KHUCIIOT C MOMOIIBI0 MHIUKATOPOB (JIAKMYC,
(deHondTanienH, METUIOPAHK U IPYTHUE).

K xoHiy oOyuenus B 9 kijacce mpeIMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTh y 00YUAIOIINUXCST YMEHUM:

PACKpBIBATh CMBICJI OCHOBHBIX XMMUUYECKUX TMOHSITUN: XUMUUYECKUU JIEMEHT, aTOM,
MOJIEKYyJla, HMOH, KaTHMOH, AaHHWOH, IPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO,
BaJICHTHOCTb, SJIEKTPOOTPUIIATEILHOCTD, CTETICHh OKUCIICHUS, XUMUYECKasl peaKIus,
XUMUYECKasi CBSI3b, TEIJIOBOU 3 (DEKT peakiiuu, MOJb, MOJISIPHBIA 00BEM, PacTBOp,
AJIEKTPOJIUTBI, HEAJNEKTPOJUTHI, AJICKTPOJUTHYECKAsT JUCCOLMAIUS, PpPEaKIuu
HOHHOTO OOMEHa, KaTajau3aTop, XHMHYECKOEC pPaBHOBECHE, OOpaTUMbIE H
HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINHU, OKUCIUTED,
BOCCTAHOBUTE/Ib, OKHCJEHHWE U BOCCTaHOBJICHWE, aJUIOTPONUs, aM(pOTEPHOCTD,
XUMUYECKasi CBsI3b (KOBAJICHTHas, HWOHHAs, METa/UIMYecKas), KpUCTaLTHYecKas
pelI€TKa, KOPPOo3Husi METAJIOB, CILJIaBbl, CKOPOCTh XMMHUUYECKON PEAKIINH, MPEIeIbHO
nonyctumas konueHtpauus 111K BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN U MPUMEHSTh 3TH
MOHSTHUSI TIPU OTIMCAHUU BEILIECTB U UX MPEBPAIICHUN;

WCIIOJIH30BaTh XUMUYECKYI0O CHUMBOJIMKY JJI COCTaBlIeHHUS (OPMYyJ BEIIECTB H
YPABHEHHUN XUMUUYECKUX PEAKIINM;

ONpeAesiATh BAJEHTHOCTh M CTEMEHb OKHUCJICHUS XUMHYECKHX DJJIEMEHTOB B
COEJIMHEHUAX Pa3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHUN 1o (popMysiaM, BUJ XUMHUUECKON CBSI3U (KOBaJEHTHAsI, HOHHAs,
METAJJINYECKasi) B HEOPraHUYECKUX COCTUHEHUSX, 3apsii MOHA MO XHUMHYECKOUN
dbopmyre, xapakTep cpeabl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COSAMHEHUH, TUTT
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;



packpeiBath  cmbici  llepuommueckoro 3akona . WM. MeHnngeneeBa u
JEMOHCTPUPOBATh €r0 TMOHUMAaHWE: OMHCHIBATh M XapaKTePU30BaTh TaAOIMYHYIO
dopmy Ileproguyeckoil cUCTEMBbl XUMHYECKUX SJEMEHTOB: pa3iMyaTh MOHSITHS
«rnaBHas noArpynmna (A-rpynma)» u «nodounas noarpynna (b-rpymnma)», Maibeie u
OOJIBITINE TIEPUOIBI, COOTHOCUTH 0003HAYCHHUSI, KOTOPHIC UMEIOTCS B TIEPUOTUIECKON
TaONMUIle, C YHUCIOBBIMU XapPaKTEPUCTUKAMHU CTPOCHUS AaTOMOB XHUMHYECKUX
AJIEMEHTOB (COCTaB U 3aps sapa, 0011Iee YUCIIO AIEKTPOHOB U pACTIPEEICHUE UX IO
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIHME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB
AJIEMEHTOB U UX COCIMHEHHMM B Mpejiesiax MaJibIX TEPUOJI0B U TJIABHBIX MOATPYHI C
YYETOM CTPOECHUS UX aTOMOB;

KJIacCU(PUIIMPOBATh  XMUMHYECKHUE  DJIEMEHThI, HEOPTraHWYECKHUE  BEIIECTBA,
XUMHUYECKUE PEeaKuu (10 YUCITY U COCTaBYy yYacCTBYIOIIUX B PEAKIIMU BELIECTB, IO
TerioBoMy d(M@exTy, N0 M3MEHEHHIO CTElEHEeW OKHUCICHHUS XUMHYECKUX
3JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBaTH) OOIMIKME U crneludUUecKue XUMHYECKHE CBOMCTBA
MPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPK1asi OMUCAHUE PUMEPAMHU MOJIEKYJISIPHBIX
Y MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

COCTaBJIATh YPABHEHUS DJIEKTPOIUTUYECKOW IUCCOLUMALNM KHUCIOT, IIEJIOYEH H
COJIEH, TIOJIHBIE M COKPAILEHHBIE YPAaBHEHUS PEAKIMi HOHHOTO 0OMEHa, YpaBHEHUS
peakiui, TMOATBEPXKAAOUIUX CYIIECTBOBAHWE TEHETUYECKOW CBSI3M  MEXKIY
BEILIECTBAMU PA3JINYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajiaHca ITHX PEaKInii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHHS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B PA3JIMUHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJPHYIO W MOJISIPHYIHO MAacChl BEILECTB,
MAacCOBYIO JIOJIO XMMHYECKOTO 3JieMeHTa Mo (opMmyJie COCIUHEHHUS, MaCCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHl MO YPABHEHUIO XUMHUUYECKOUN
peaKkIuu;

coOyrofaTh TMpaBuia TOJb30BaHUS XUMHYECKOW TOCYI0H U J1abopaTOpHBIM
o0opy0BaHUEM, a TaKXKe MpaBHiia OOpaIeHUsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSIMA TIO BBITIOJIHGHUIO JTAOOPATOPHBIX XHUMHYECKUX OMNBITOB TIO
MOJIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIOro rasa);
NPOBOJNTh PEAKIUU, TOATBEPKAAIONIMEe KAYeCTBEHHBIA COCTaB Pa3IMUHBIX
BEIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPUI-, OpOMUI-, HOAUA-, KapOOHAT-,
docdar-, cwimkar-, cynbdhar-, THIAPOKCUI-UOHBI, KAaTHUOHBI AMMOHHS U HWOHBI
M3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX
BEIECTB;

IPUMEHSTH OCHOBHBIE OIEPAllMi MBICIUTEIBHON IEATeTbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IICHNE, CHUCTEMATU3AlUI0, BBHISBICHUE MPUINHHO-CIICICTBEHHBIX
CBSI3€M — JUISI U3YYCHUSI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKUUN, €CTECTBEHHO-



Hay4yHblE METOJAbl NO3HAaHWA — HAOIIOJEHUE, HU3MEpPEHUEe, MOJEIUPOBaHHUE,
AKCIIEPUMEHT (pEeaJIbHbIN U MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumeHoBaHue pa3ieioB U TeM DJiIeKTpoHHbIE (HH(POBHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHbIe XHMHYECKHE MOHITHS
XuMus — BaKHast 00J1acTh
11 €CTECTBO3HAHUS U MIPAKTUYECKOU 5 2 bubmorexa HOK
' P https://m.eds00.ru/7f41837c
JIeITSIIbHOCTH YEIOBEKA
bubmuoreka [{OK
1.2 B 1
CHLCCTBA H XHMHACCIHE peaiiin > https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelIeCTB
21 Bo3zayx. Kucnopon. Ilonsitie 00 5 bubmuoteka [IOK
' OKCHIaX https://m.eds00.ru/7f41837c
99 Bonopoa. Ilonatue o kuciorax u 8 1 bubmmnoreka HOK
' COIAX https://m.eds00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 bubmuoteka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIaCChl 1 1 bubmuoreka [{OK
' HEOPraHUYECKUX COECIUHEHUN https://m.edso00.ru/7f41837c
Hroro mo pasneny 30

Paznen 3. llepunonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /[. . MenaeneeBa. CTpoeHne aToMOB. XHMHYeCKast

cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE Pe€akIuu

3.1

Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema

7

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. Ctpoenue aroma

Xumudeckas CBSI3b.

bu6nmoreka [IOK

32 OrucamTenbio- 8 2 https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEIIbHBIE PEAKLIUU
bu6nmoreka [IOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837c
PesepBHOe Bpems 3 bubamorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5 5
I[TPOI'PAMME
9 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3iesioB U TeM uu(poBbIe
Ne ni/nt P Konrpoasnbsie IIpakTnueckue (1udpp )
MpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XMHuyeckme peakuumn
11 [ToBTOpEeHME U yriayOneHue 3HaHUH 5 1 bubnmnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 kiacca https://m.eds00.ru/7f41a636
19 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnnoreka [JOK
' peaKIuit https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS TUCCOLUALIHS. 8 1 1 bubnuotexa [JOK
' XHWMHYECKHUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pasneny 17
Paspnen 2. Hemera/uibl M X COeIMHEHUSA
51 OO1m1ast xapakTepUCTHKA XUMUYECKHX 4 1 bubnuorexa [IOK

aneMeHToB VIIA-rpynmsl. ["anorenst

https://m.edsoo0.ru/7f41a636
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OO01mmas xapakTepuCcTHKa XUMUIECKUX

N bu6mmoreka [IOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 httos://m.edsoo.ru/7f41a636
COEIMHEHNS
OO01mmas XxapakTepuCcTHKa XUMHUIECKUX
2.3 sreMeHToB VA- nbl. A30T, Gocdop 1 ux 7 bubmmorexa LIOK
' TPYTHIBL ’ p https://m.edso0o.ru/7f41a636
COEIMHEHNS
OO01mmas XxapakTepuCcTHKa XUMHUIECKUX
2.4 snemeHToB IVA-rpynnel. Yrnepon u 8 bubmmorexa [IOK
' . Py ’ poa https://m.edso00.ru/7f41a636
KPEMHHUH ¥ UX COCIUHCHHUS
Wroro mo paszneny 25
Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S
N bubnuorexa [JOK
3.1 Obmpe cBofiCTBa METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxxuelnme Metajuibl 1 UX COSIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro no pasneny 20
Paznen 4. Xumus u okpy:kaiomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B JKU3HH YeJI0BEKA 3 bubmmorexa [IOK
' B p https://m.edso00.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl

1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6nmorexa LIOK
yejgoBeKka. Tera 1 BemecTsa https://m.edsoo.ru/ff0d210c

2 [Toustre 0 MeTOAAaX MO3HAHUSI B XUMHUHU 1 bubmorexa HOK

A https://m.edsoo.ru/ff0d227e
IIpaktrueckast padora Ne 1 «I[IpaBuita paboThI
3 B §a6o aro I/II/IpI/I MpUEMBI 00 'j) eHI/I}II:: 1 bubmorexa HOK
patop p patt https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTIOBAHUEM)

4 Yucrele BemecTBa u cMech. CriocoObl 1 bubmmoteka IIOK
paszeleHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 «Paznenenue

) cMmeceil (Ha mpuMepe OYMCTKHU MOBapeHHON 1 bubmmorexa LIOK

pHMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmorexa LIOK
A 1

6 TOMBLH MOTICKYJIBT https://m.edsoo.ru/ff0d2a6¢

7 XHUMHUYECKHUE DJIEMEHTHI. 3HaKH (CUMBOJIBI) 1 bubmuorexa [{OK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThle U C10KHEBIE BEMIECTBA 1 bubnnorexa [JOK

p H https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYIIIPHOE YUEHUE 1 bubmorexa LIOK

YIApHOE yH https://m.eds00.ru/ffod2d50
3aKOH ITOCTOSIHCTBA COCTABa BEIIIECTB. Bu6 OK

10 Xumunyeckas popmyina. BaneHTHOCTh aTOMOB 1 nomorexa I

XUMHUYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae
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11 OtHocHTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1071 XUMHYECKOTr0 DJIEMEHTA B bu6nmorexa [IOK
COCIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BeniectBa. Mosb. Mossipras bubmmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 ®@U3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [{OK
XuMHUYecKask peaKLus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BHUS IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XHUMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BrerunciieHus KoaM4uecTBa, MacChl BEIIECTBA MO bubnuoreka [{OK
YpPaBHEHUSM XUMHUYECKHX PEaKIUl https://m.edsoo.ru/ff0d5708
Knaccudukanus XaMUYECKHX peaKIini
18 (coemuHeHus, pa3IoKeHHs, 3aMEIICHUS bubmorexa HOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKIIOTIETUCT 0606yq eHHUE U brbmmorexa LTOK
H T, Hvl https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 KonTponsnas padora Nel no teme «Bermecta bubmmoreka HOK
Y XUMHYECKHE PEAKIIUN) https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa.
21 Kncf?;xo — 3JIEMEHT U TIPOCTOE Beﬂy:CTBO bubmmorexa [IOK
pon P - ' https://m.edsoo.ru/ff0d448e
O30H ( 3amanne Ha OI')
du3nyecKkrue 1 XMMUYECKHe CBOMCTBA
22 KUCIopoa (peakinu OKUCICHHS, TOPEHUE) bubmmorexa [JOK
poAia {peatt > TOP ' https://m.edso00.ru/ff0d4614
[TonsaTHe 00 okcHumax
93 CriocoObI MOTy4eHUs KHCIOPO/Ia B bubnuotexa [JOK

na6opaTopI/H/1 U MPOMBIINIJICHHOCTH.

https://m.edsoo.ru/ff0d497a
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IIpumeHeHue kucnopoaa

TennoBoii 3 PekT XUMUIECKON peaKInu,

24 MOHSATHE O TEPMOXHUMHYECKOM YPaBHCHUH bubmorexa LOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUYECKHUX PEAKIIUIX
TormBo (HedTh, yroib 1 METaH).
3arpsizHeHue BO3/1yXa, CIOCOObI ero bubmmoreka [JOK
25
MIPEeAOTBpPALLEHUS https://m.edsoo.ru/ff0d4c4a
( mon.marepuat, 3axanue Ha OI")
[IpakTrueckas padora Ne 3 o teme
26 «[lonydyenne u coOupaHue Kucaopoaa bubmmorexa [JOK
7 oip poad, https://m.edsoo.ru/ff0d4ae?
U3YYEHHUE €ro CBOMCTB)
97 Boxopon — 351eMeHT 1 IpOCTOE BELIECTBO. bubnuoreka [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4ddo
28 du3nyecKrue U XUMUYECKHE CBOMCTBA bubnuoreka [{OK
Bojsiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoteka IIOK
29 IT
OIUITHE O KHCTOTAX H COTIX https://m.edsoo.ru/ff0d50d2
30 CniocoObI moy4eHus BOA0poia B bubmuorexa [IOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o reme
31 «[lomyuenue u cobupasme BOLOPOIA bubmorexa HOK
v N P poaa, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOMCTBY
N bubmuoreka [IOK
32 M i 00 .3 A
OJAPHEIM ODBEM TA30B. SAKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
Beruncnenus 00bEMa, KOJIMYeCTBa BEIIECTBA
33 ra3a 1o ero u3BeCTHOMY KOJIHYECTB bubmorexa [IOK
n Y Y https://m.edsoo.ru/ff0d55a0
BElIeCTBa UIIH 00BbEMY
Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
34 peakLyy Ha OCHOBE 3aKOHa 0ObEMHBIX bubmuoteka [IOK

oTHomeHui ra3oB ( 3amanue Ha PI'-1, 3ananve
Ha ®I-2)

https://m.edsoo.ru/ff0d5708
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bubnunoreka LIOK

35 o i
W3WYECKUE U XUMUYECKUE CBOWCTBA BOJIBI https://m.edsoo.ru/ff0d587a
bu6nunorexa LIOK
36 C i. 11 0
octaB ocHOBaHUU. [loHATHE 00 MHAMKATOpaX https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbllieHHbIE U
37 HEHAChI epHHLIe paCTBO bl. MaccoBast 1oist bubmmorexa [JOK
H PACTBOPEL. A https://m.eds00.ru/ff0d5b40
BEIIECTBA B paCTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «[IpuroToBiieHHE PACTBOPOB C OMPEACIEHHON bubmmorexa [JOK
P . . P p P https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JICH paCTBOPEHHOTO BEIIESCTBAY
39 KonTtponbsHast padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: coctaB, kiaccupuKanus, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITomydyeHnue 1 XMMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmmorexa [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosrydyeHne U XUMHUYECKUE CBOKCTBA bubmuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, bu6mmoteka IIOK
HoMeHkIarypa ( 3azanue Ha OI) https://m.edsoo.ru/ffOdfee2
45 [Tonydyenune u XuMHU4YECKHE CBOMCTBA KUCIOT bubmorexa I[JOK
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubmmoreka [JOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTANIbHBIX 33/a4 110 TEME bubnmnorexa [JOK

«OCHOBHBIE KJTACCHI HEOPTAHUUECKHIX
COCIUHEHUI)

https://m.edsoo.ru/00ad9b7c
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48 I'enernueckas cBsA3b MEXKIY KiIaCCaMU bubmuoreka [IOK
HEOPraHUYECKUX COCIUHEHU https://m.edsoo.ru/00ad9a50
bu6nmorexa [IOK
49 O0001Ienne U cucTeEMaTH3alNs 3HAHAN
= H https://m.edsoo.ru/00ad9ch2
50 Kontposbnas padora Ne3 no teme "OCHOBHBIC bubnmnoreka HOK
KJIACChl HEOPTraHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbIie MOMBITKH KiIacCUPUKAITTN
51 XUMHYECKHX d1eMeHTOB. [lousiTre o max bubmorexa LIOK
' pyH https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 2JIEMEHTOB
ITeprnonnuecknii 3axoH u Ileproamueckas
52 CI/IfTeMa XUMHYECKHX aneMegTOB AU bubmorexa OK
T https://m.edsoo.ru/00ada52¢
MenneneeBa
53 ITepuonnl TIIBI, TOATPYIIIEI bubmorexa HIOK
p » TPYIIBL, pyn https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubmmorexa [JOK
H3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue IEeKTPOHHBIX 000I0YEK aTOMOB
55 sanemeHToB [lepuoauyeckoit cuctemsr J{. U bubmmorexa [TOK
PHOA o https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuka XMMHUECKOTO dJIeMEHTa 10
56 ero nonoxxkeHuro B Ileproamyeckoi cucreme bubmorexa LIOK
pHOA https://m.edsoo.ru/00ada824
JI. 1. MennaeneeBa
3nauenue [lepuoanueckoro 3akoHa Jist
57 a3BUTHS Ha pI/I u npaktuku. JI. 1 bubmorexa I[JOK
P YiH 1 Tpat A https://m.edsoo.ru/00ada9d6e
MenzeneeB — y4€HbIN, IEAArOT U TPAKIAHIH
PesepBurrii ypok. O000111€HIE U
58 CI/ICTIe)MaTI/ISZIII)I/IH 3Hannii / Beepoccutickas bubmmorexa TIOK
P https://m.edsoo.ru/00adb33c
poBepouHas pabora
KonTponbhas padota Ne4 o reme «CtpoeHue
. bubmuoreka [{OK
59 aToma. Xummuueckas cBsi3b» / Bcepoccuiickas

npoBepovHas paboTa

https://m.edsoo.ru/00adb486
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DNEKTPOOTPULIATEIBHOCTh AaTOMOB bubnuoreka [IOK
60 1
XAMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoteka [IOK
61 Monmas xummeckas CBAzb 1 https://m.edsoo.ru/00adac34
62 KoBanienTHas moiisapHasg XuMH4YECKast CBI3b 1 bubnnorexa LOK
p https://m.edsoo.ru/00adaab8
63 KoBasieHTHAs HEMONAPHAS XUMHUUYECKAS CBA3b 1 buGnnorexa [IOK
p https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
64 Crenens, oxkucienns 1 https://m.edsoo.ru/00adae28
65 OKHUCIIUTENHFHO-BOCCTAHOBUTEILHEBIE PEAKIIUU 1 bubmorexa HIOK
peakt https://m.edso0.ru/00adb076
bubnuoreka [{OK
66 1
OKHCIUTENH 1 BOCCTAHOBHTE M https://m.edso0.ru/00adb076
PesepBHEblil ypok. O0001IIEHHE U
67 CI/ICTEM&TI/IBZP usa ?,HaHI/H;j1 o teme «CTpoeHue 1 bubnnorexa [JOK
H p https://m.edsoo.ru/00ad9cb?
aroMa. XAMHAYECKas! CBSA3b»
68 PesepBHblit ypok. O60011eHNE 1 1 bubmmoreka HOK
cCUCTeMaTHu3anus 3HaHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5 4
9 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kourpoabsubie IIpakTnyeckue
n/n Bcero u3ydyeHusi  obOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Ilepnoanueckuii 3akoH. Ilepunonnyeckas
pHOZ puon bubmuoreka [{OK
1 cucTeMa XUMMHYeCKux aneMeHToB J[. H. 1

Meunpgeneena

https://m.edsoo.ru/00adb59e
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3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB

2 XUMUYECKHUX AJIEMEHTOB MEPBBIX TPEX Bubmmorexa [IOK
p p https://m.edsoo.ru/00adb6b6
MEepHOJIOB

3 Knaccudukanust 1 HOMEHKIaTypa bubmuorexa [IOK
HEOPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buabsl XuMHUYECKON CBSI3U U THUIIBI bubnunorexa LIOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsnast padora Nel o reme

5 «[loBTOpEHUE U yriayOieHne 3HaHUI
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6 Kitaccupukanusi XMAMUYECKHX PEAKIIHHA 110 bubnnorexa [JOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHEe 0 CKOPOCTU XUMHUYECKOM peaKkuu.

7 [ToHsITHE O TOMOTEHHBIX U T€TEPOTEHHBIX bubmmorexa [JOK

P https://m.edsoo.ru/00adbe9a
peaKusax
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

3 ®DakTOpBl, BIUAIOIINE HA CKOPOCTh bubmmnoreka HOK
XAMHUYECKON PEAKIMU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE bubnmnoreka HOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 31eKTPOTUTHUECKOMN TUCCOLMALINN. bubmuoteka [IOK
CunpHbI€ U cl1abble JIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HonHble ypaBHEHNS peaKInii bubnnorexa [JOK

P P https://m.edsoo.ru/00add448
XUMHUYECKUE CBOWCTBA KUCIOT U OCHOBAaHMI
12 B CBETE PECTaBICHUN 00 bubnnorexa [JOK
p . https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON JUCCOIHAIIHI
XUMHUYECKUE CBOWCTBA COJIEN B CBETE
. . bubnuotexa [JOK
13 IpeJCTaBICHUN 00 PIEKTPOTUTHUECKON

JUCCoanu

https://m.edso0.ru/00add8b2
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bubnunoreka LIOK

14 ITo €eo 0JIM3¢ COJIeH
HATHE O THAPOTH e https://m.edsoo.ru/00add9d4
bu6nunorexa LIOK

15 O06001enue e i

ODHICHHE M CHCTCMATH3AMHA SHAHUH https://m.edsoo.ru/00addd12

16 [Ipaktuyeckas padora Ne 1. «Pemenue Bbu6muotexa [JOK
AKCIEPUMEHTAIBHBIX 3aJ1a4» https://m.edsoo.ru/00addbfa
KonTtponsnast padora Ne2 o reme

17 «ODNEKTPOJIUTHYECKAS UCCOLHAIIUS bubmmorexa [IOK

p A HHATA. https://m.edsoo.ru/00addecO
XVUMUYECKUE PEaKIUU B PACTBOPAX)»

18 OO0m1as xapakTeprucTHKa rajJoreHoB. bu6nmoreka LIOK
XUMHYECKUE CBOMCTBA HA MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnoposogopoa. ConsHast KUCIIOTa,

19 XI/IMII/DI‘ICCKI/I: CBOICTBA, MIOJIyUYEHNE bubmorexa OK

i yd i https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTudeckast padota Ne 2 1o Teme
20 «ITonyyenue coJIsTHON KUCIIOTHI, U3YYEHHUE €6 bubmorexa [IOK
. v gtk https://m.edsoo.ru/00ade348
CBOICTB»
Brrarcnenus mo ypaBHEHUSIM XUMHUYECKUAX

21 €aKI[1H, eCJIM OJUH U3 PEareHTOB JaH B bubmorexa [JOK
PCEAKIIH, A p A https://m.edsoo.ru/00ade488
H30BITKE

29 OO6mmas xapakTepucTrka 31emMeHToB VIA- bubanorexa [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
Anorponsbie MOIU(GHUKALIUN CEPHI.

23 Haxo>1<p €HHUE Ccephl Hq;é coe I/IHeII)-II/Iﬁ B bubmorexa I[JOK

A p ;H https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOMCTBA CEPBI

24 CepoBoaopoj, cTpoeHue, (pu3ndeckue u bubnuotexa [JOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00ade802

o5 Oxcunst cepol. CepHast KHCIOTa, (GHU3HUECKHe bubnmnorexa [JOK
Y XMMUYECKHE CBOMCTBA, IPUMEHEHNE https://m.edsoo.ru/00adea28

26 XHUMHUYECKUE PEAKIUH, JIEKALUE B OCHOBE bu6muoreka [JOK

MMPOMBIIIJICHHOT'O crocoba MMOJIY4YCHUA

https://m.edsoo.ru/00adec8a
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CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHUE
OKpYKaroIIEH Cpelibl COEAUHEHUSIMH CEPbI

Brrancnenune maccoBoit JOJIM BbIXOJa

bu6nmorexa [IOK

27
MPOAYKTa PeaKiuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucThKa 3J1eMeHTOB VA-

28 rpynnsl. A30T, pacpocTpaHeHHe B IPUPOE bubmmorexa [JOK

PYHHRL > PACiipocID . PHPOIE, https://m.edsoo.ru/00adeeab
buznyeckue 1 XuMHU4YeCcKre CBONCTBA

29 AMMHaK, ero Gu3n4ecKue 1 XUMUYECKHE Bu6muotexa [JOK
CBOICTBA, MTOJIYYECHUE U TPUMEHEHUE https://m.edso0.ru/00adf004
[TpakTiueckas paborta Ne 3 o reme

30 «[Tomyuenmne ammuaka, U3ydeHUe €ro bubmmorexa [JOK

. yi  13YH https://m.edso0.ru/00adf180
CBOMCTBY»

31 A3oTHas KucaoTa, e€ Gu3ndecKkue u bubnunoreka LIOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH aMMOHUS

39 B KQ4e€CTBE MUHEPAJIbHBIX YI00OPEHUH. bubmuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAOLLEH https://m.edsoo.ru/00adf518
Cpenbl COeIMHEHHUSIMU a30Ta
®docdop. Oxcua pocdopa (V) u pochopnas

33 KHCIIOTa, GU3NIECKHE U XUMHUECKHUE bubmorexa LOK

L https://m.eds00.ru/00adf68a
CBOIICTBa, MOJIy4E€HUE
Ucnonb3oBanue pocdaToB B KauecTBe
34 MUHEPAIBHBIX yI0OpeHM. 3arps3HeHne bubmmorexa [JOK
P . yA00P - arp https://m.edsoo.ru/00adfc20
NpUPOIHOI cpeabl hochaTamu

35 VYrnepon, pacnpocTpaHE€HUE B IPUPOJIE, bubmmoreka [JOK
¢du3nueckre 1 XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaepoaa, ux Gpu3ndeckue u

36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubmmoreka [IOK
po0JIeMbl, CBS3aHHBIE C OKCUAOM YIepoJia https://m.edsoo.ru/00adfebe
(V)

37 VYronpHas KUCIOTa U €€ COu but6mmoreka [IOK
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https://m.edso0.ru/00ae006¢

[IpakTuueckas padora Ne 4 o reme

38 "[MTonyuyeHue yriieKuciaoro rasa bubmotexa [IOK
ya yr ) . https://m.edso0.ru/00ae027e
KauectBennas peakuust Ha kapOOHAT-UOH

39 [TepBoHavabHBIC TOHATHS 00 OPTAaHMYECKUX bubnmnoreka HOK
BEILECTBAX KAK O COCAUHEHUSX YIiIepoaa https://m.edsoo.ru/00ae054e

40 KpeMHuii 1 ero coeqMHeHus bubmmorexa LOK

P g https://m.edso0.ru/00ae080a
[TpakTuueckas pabota Ne 5. Pemenue
41 SKCIIEpPUMEHTAIbHBIX 33134 110 TEME bubmorexa [JOK
p . s https://m.edsoo.ru/00ae0bf2
«BakHelnye HeMeTauIbl U UX COCTUMHCHHU)

42 KonTponbnas paborta Ne3 o teme bubmmoreka [JOK
«Baxxuenime HeEMETAJUIBI U UX COEIUHEHUS) https://m.edsoo0.ru/00ae0el8
OO6m1as XxapakTepucTUKa XUMHUUECKUX

43 3JIEMEHTOB — METaJIJIOB. MeTamnueckas bubnuorexa [{OK
CBSI3b M METAJUIMYECKAS KPUCTAILUINYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3n4ecKre CBOMCTBA METAJUIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUI PsiA HANIPSHKEHUH bubmorexa LHOK

P PR p https://m.edso0.ru/00ae1156
METaJI0OB
O6111e cnocoObl MOTYyYSHHsI METaJLIOB.

45 CnniaBel. Beruncnenus no ypaBHEHUAM bubmuotexa [IOK
XAMHYECKUX PEaKIUi, €CIIU OJUH U3 https://m.edso0.ru/00ae1156
peareHTOB COJIEPKUT MPUMECH

46 IToHsATHE O KOPPO3UU METAIOB bubmorexa [JOK

pp https://m.edsoo.ru/00ael278
bubnunorexa LIOK

a7 €IIOYHBIC METAJIJIBI
- https://m.edsoo.ru/00ael14b2

48 OKcHUIbl ¥ THAPOKCHUIBI HATPUS U KAJTUS bubmmorexa TIOK

P p https://m.edsoo.ru/00ael14b2

49 IllenouyHO3eMeIbHBIC METAIIIBI — KATbIHH 1 but6mmoreka [IOK
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Mar"Hum

https://m.edso0.ru/00ae15e8

bu6nmoreka [IOK

50 Baxkueiime coeTuHEHUS KAJIbLIUSA
. H https://m.edsoo.ru/00ael5e8
51 0O0001eHre U cUcTEMaTU3ALNS 3HAHUI
bubnunorexa LIOK
52 JKécTkocTh BOABI 1 CLIOCOOBI €€ YCTpaHEHUSI
A yerp https://m.edso0.ru/00ae1886
53 [TpakTuueckas pabota Ne 6 o Teme bubmmoreka [JOK
"YKEcTKOCTh BOABI U METO/IbI €€ yCTpaHEeHHS" https://m.edsoo.ru/00aelae8
bubnunoreka LIOK
54 AroMuHUR
https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHA U Bbu6motreka [JOK
55
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
Bbubnuoreka IIOK
56 Keneso 1
https://m.edsoo.ru/00ael1d86
57 Oxkcuapl, TuapoKcuabl u con xenesa (1) u bubnnorexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
[IpakTuueckas padbora Ne 7. Pemenue
59 DKCIHEPUMEHTAIBHBIX 3a/1aY 10 TEME bubmorexa HOK
p . https://m.edso00.ru/00ae3de8
«Baxxnennine MeTaIbl U UX COEIUHEHUS
Brrarcnenus mo ypaBHEHUSIM XUMHUYECKUAX
€aKIIMH, eCITM OJTUH M3 pearcHTOB JIaH B
60 5136I)ITK6 WA COLE )KI/ITI:'I HMeECH bubnmorexa IOK
p N p ) https://m.edsoo.ru/00ae1750
BrrunciieHns MaccoBOI TOJIX BEIXOA
MPOJYKTA PEaKIuu
61 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN
62 KonTtponbHas padora Ne4 o reme
«Baxknennne MeTaIbl U UX COEIUHEHUS
63 BemectBa 1 maTepuanbl B TOBCEIHEBHOM but6mmoreka [IOK

JKHM3HHU 4YCJIOBCKA

https://m.edsoo.ru/00ae3f50
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XUMHUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEN bubmuoreka [IOK
64 1
cpenbl (Jlon.MaTepuall YYUTes ) https://m.edsoo.ru/00ae4270
65 Ponb XuMHUM B pEIICHUH SKOJIOTUYECKHUX 1 bubnmnoreka HOK
npo0em https://m.edsoo.ru/00ae4270
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbI

8 KJIACC
Koa .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
MPOBEPAEMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJbTara
1 [To Teme: «IlepBoHaYaIbLHBIC XUMUYECKUE TTOHSATHUS
pacKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKHX IIOHSATUH: aTOM, MOJEKYIa,
XUMUYECKUM DJIEMEHT, MPOCTOE BEHIECTBO, CIIOKHOE BEIIECTBO, CMEChH
(omHOpOMHAST W HEOJHOPOJIHASA), BAJICHTHOCTh, OTHOCHTCIIBHAS aTOMHas H
MOJICKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBast
1.1 JOJII XMUMHYECKOTO JJIEMEHTa B COCAMHEHUH, MOJISIPHBIA O0BEM, XMMHYECKas
peakius, Kiaccupukanus peakuid: peakiiuu COeANHEHUS, PEaKIIUK PA3I0KEHUS,
peakuu 3aMelICHUs, peakIMu OOMEHa, 3K30- M JHIOTCPMHUYCCKHE PEaKIIHH,
TEII0BOM 3 (dEKT peakiuu, pacTBOpP, MaccoBasi JOJs BellecTBa (MPOICHTHAs
KOHIIEHTpAIlUs) B pacTBOpE
12 WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMHYECKUX TOHATHNW W MPUMEHATH
' STHU NOHATHS IPU ONKMCAHUU BEIIECTB U UX MPEBPAILICHUIA
13 HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY HJISi COCTaBJICHHUS (OPMYIN BEIIECTB U
' YPaBHEHUN XUMHYECKUX PEAKIUI
14 PacCKpBIBAaTh CMBICII 3aKOHOB COXPAHEHHSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
' aTOMHO-MOJIEKYJISIPHOTO YUYEHHs], 3aKOHAa ABOTaApo
15 OTIPEETISATH BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSIMHEHMSIX
16 KJIacCCU(PUIIUPOBATH XUMUYECKUE PEAKIIUU (TI0 YUCITY M COCTaBY yYACTBYIOIIUX B
' peaxkiuy BElIeCTB, 0 TEII0BOMY 3 (DEKTY)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB
1.8 BBIYHCIISATH MAaCCOBYIO JIOJI0 XUMUYECKOTO dJIEMEHTA 10 POopMyIie COSANHECHHUS,
1.9 BBIYHUCIISITH MAaCCOBYIO JIOJIO BEILIECTBA B paCTBOPE
110 MPUMEHSITh €CTECTBEHHOHAYYHBIE METO/IbI TTO3HAHUS — HAOMIOICHHE, U3MEPEHHUE,
' MOJICIMPOBAHNE, IKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN )
2 [To Teme: «BaxkHeiimue npeACTaBUTEINM HEOPTAHUYECKUX BEILIECTBY
21 pacKpbIBaTh CMBIC OCHOBHBIX XHWMHYECKUX TIOHATH: OKCHI, KHCJIOTa,

OCHOBAHUE, COJIb




2.2

OTIPEICIATh TPUHAIIICIKHOCTD BEIIECTB K OMPEACIEHHOMY KJIacCy COSUHEHUH 10

bopmynam

2.3

2.4

KJIACCU(UIIUPOBATH HEOPTAHUYECKUE BEIIECTBA
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBAa  BEIIECTB
pa3IMYHBIX KJIACCOB, IMOATBEPXK/asi OINHMCAHHE MPUMEPAMU MOJEKYIISPHBIX

YpaBHEHH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKLUn

2.5

IIPpOrHO3UPOBAThb CBOMCTBa BCIIECCTB B 3aBHCHMOCTH OT HX Ka4€CTBCHHOI'O
COCTaBa, BO3MOXXHOCTHU MNPOTCKAHHUA XHUMHUUYCCKHUX HpeBpaH_IeHI/Iﬁ B Pa3JIMYHBIX

YCJIOBHUAX

2.6

2.7

3.1

3.2

3.3

3.4

3.5

ClIeZIoBaTh MpPaBUJIaM TIOJb30BAHUS XHUMHYECKOW IOCYIOH W J1abOpaTOpPHBIM
000pyI0BaHUEM, a TAK)KE MPaBUIaM OOpAIICHHS C BEIIECTBAMH B COOTBETCTBHHU C
WHCTPYKIUSMU IO BBIOJHEHHUIO JIAOOPATOPHBIX XHUMHUYECKHUX OIBITOB TIO
MOJIYYCHUIO M COOMPAHUIO0 Ta3000pa3HBIX BEMICCTB (BOJOPOJA M KHCIOPOJA),
MPUTOTOBIICHUIO PACTBOPOB C OMPEACIEHHON MacCOBOW JIOJIeH pacTBOPEHHOTO
BCIICCTBA, IUIAHUPOBATbL W IMPOBOAWUTH XHMMHUUYCCKHUC OKCIHCPUMCHTBHI 110
pacro3HaBaHUIO PACTBOPOB INEIOYEH W KHUCIOT C TOMOIIBIO HWHAUKATOPOB

(;makmyc, ¢penondranent, METUIOPAHK U APYTHE)
MPOBOMTH PACYETHI TI0 YPABHEHUIO XUMHUYECKOI PeaKIiuu

[To teme: «Ilepunonnueckuii 3akoH u Ilepuognueckass cuUCTEMa XUMHUYECKUX
snementoB JI. WM. MenneneeBa. CTpoeHne aToMOB. XUMHYECKas CBSA3b.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE peakunumn»

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHUH: PO aToMa, 3JIEKTPOHHBIHI
CJION aTOMa, aTOMHasi OpOUTallb, PauyC aToMa, XUMUYECKasl CBSI3b, MOJSpPHAS U
HENoJIIpHasl KOBAJICHTHAs CBA3b, DJIEKTPOOTPULIATEIBHOCTh, HOHHAS CBS3b, MOH,

KaTHOH, aHHMOH, CTCIICHb OKUCJICHU A
KJ'IaCCI/I(i)I/IIII/IpOBaTI) XUMHUYECKHUEC DJICMECHTHI

OMUCHIBATh M XapaKkTepu3oBaTh TabnuuHyo Qopmy llepuoanueckoil cuctembl
XUMHAYECKHX AJIEMEHTOB: Pa3IM4aTh MOHATHUS «TJIaBHAs MOArpynna (Arpymma)» u

«mmobounas moarpynmna (brpymma)y, «Maasie» U «00IbIIHIe) TEPUOIBI

packpeiBaTh  cmbicn  Ilepuogmueckoro  3akona .M.  MeHnneneena:
JEMOHCTPUPOBATh  MOHUMAHUE  MEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB

XHUMHUYCCKUX JJIEMCHTOB OT UX ITOJIOXKCHHUA B HepI/IOJIHLIeCKOﬁ CHCTEMCE

COOTHOCUTh OOO3Ha4YeHUs, KOTOphle HMEITCsS B Tadmuime «llepuognyeckas
cucteMa xuMHYeckux oneMeHTtoB .M. MenzgeneeBa» ¢ YHCIOBBIMHU
XapPaKTEPUCTUKAMHU CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB W 3apsl

A1pa, 00IIee YUCIIO AIEKTPOHOB U PACHIPEENICHHE UX MO AIEKTPOHHBIM CIIOSIM)




3.6

OIPEACIIATh CTCIICHb OKUCIICHUA 3JICMCHTOB B 6I/IHapHHX COCOAUHECHUAX

OTpeAENATh BUA XUMHUYECKOMN CBSI3U (KOBaJCHTHAs U MOHHAs) B HEOPTaHUYECKUX

3.7
COEJIMHEHUSIX
9 KUIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
MPOBEPAEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJjbTara
1 [To Teme: «BemecTBO U XUMUYECKAsT PEAKLIUSD)
pPacKphIBaTh CMBICT OCHOBHBIX XMMHYECKHX TMOHSATHUH: PAacTBOpP, DJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AMEKTPOIUTHYECKAs AUCCOIMAINS, PEaKlMd MOHHOTO OoOMeHa,
KaTajanu3aTop, XUMUYECKOE paBHOBECHE, OOpaTHMbIe W HEOOpPATHMEBIC PEaKIuH,
1.1 OKHCJIUTEIbHOBOCCTAHOBUTEIIbHBIE  PEAKLUU, OKHUCIUTEIb, BOCCTAHOBUTEID,
OKHCJICHUE M BOCCTAHOBIICHHE, aJIOTPOIUs, aM(POTEpHOCTh, XUMHUUECKAsI CBS3b
(xoBaJleHTHAsi, MOHHAS, METaJUIMYEeCKas), KPUCTAJUIMUECKas pemérka, CIUIaBbl,
CKOPOCTb XUMHUYECKON PEAKLIUH
1 WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHYECKUX TOHATHNA W TPUMEHATH
' STH NOHATHS IPU ONKMCAHUU BEIIECTB U UX MPEBPAILICHUA
13 COCTaBJISITh YPABHEHUS SJIEKTPOIUTHYECKON JUCCOLMAIIMM KHUCIOT, LIEI0Yed U
' COJICH, TIOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIIUii HOHHOTO OOMEHa
14 pacKkpbIBaTh CYIIIHOCTh OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX peaxkuuit
' MOCPEACTBOM COCTaBIIEHUS NIEKTPOHHOTO OanaHca STUX peakiui
1.5 MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOUN peaKInu
2 ITo Temam: «HemeTamibl u ux coequHeHus» 1 «MeTauibl U UX COSTUHEHUS
XapakTepU30BaTh (OMUCHIBATH) O0MKE U CHelu(DUUecKue XUMUYECKUE CBOMCTBA
2.1 MPOCTBIX U CIIOXKHBIX  BEIIECTB, MOATBEP)KJAs ONHUCAHHE MpPUMEPAMHU
MOJICKYJIIPHBIX ¥ HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKHX PEAKIIHA
25 COCTAaBJSITh ~ YpPaBHEHUS]  PEaKIMi,  TOATBEPKIAIOIUX  CYIIECTBOBAHHE
' TEHETUYECKOM CBSI3M MEX/y BEIIECTBAMU PA3IUYHBIX KJIACCOB
23 MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCUMOCTH OT UX CTPOCHMUS,
' BO3MOKHOCTH TIPOTEKAHUS XUMHUYECKUX MPEBPALEHUN B PA3TUYHBIX YCIOBUAX
clieIoBaTh IMpaBWJIaM TOJb30BaHUS XUMHUYECKOW TMOCYIOoH U J1abopaTOPHBIM
24 o0opynoBaHuEM, a TAKXKE MPaBUIIaM OOpAIICHUS C BEIIECTBAMHU B COOTBETCTBUU C

HUHCTPYKIUAMH 110 BBIIIOJIHCHUIO na6opaTopHHx XHUMHUYECKHX OIIBITOB IIO

MOJTYYEHUI0O M COOMPAHMIO Ta3000pa3HBIX BENIECTB (aMMHakKa W YIJIEKHUCIOTO




rasa)

MPOBOJIUTh PEAKIIUU, TOATBEP)KIAIONINE KAYECTBEHHBIM COCTAaB Pa3IMYHBIX

BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OPOMUJ, MOIWJ, KapOOHAT,

2.5 docdar, cwimkar, cynbhar, THUIPOKCHUIANOHBI, KATHOHBI aMMOHHS, HOHBI
U3Y4YEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PacTBOpax HEOPraHUYECKHUX
BEILIECTB

3 ITo Teme: «XuMusA U OKpyXKarolas cpeaa»

31 pacKpbIBaTh CMBICII OCHOBHBIX XUMHuueckux nousarui: I1/IK Bemecrsa; koppo3us

' METaJUIOB

MIPUMEHATh OCHOBHBIE OINEPALUU MBICIUTEIBHON [EATEIbHOCTH — AaHAIU3 U
CHHTE3, CpaBHEHHE, OOOOIIeHWE, CHUCTEeMAaTH3aIMI0, BBISIBICHUE NPUYMHHO-

3.2 CJIEJICTBEHHBIX CBA3EH — JIJISl U3YUEHUS! CBOMCTB BEILIECTB U XUMUUYECKUX PEAKLIUN;

CCTCCTBCHHOHAYYHBIC MCTOJBbI IIO3HAHUA - HaGJIIOIICHI/Ie, HU3MCPCHUC,

MOJIETTUPOBAHUE, SKCIIEPUMEHT (peasbHbIN U MBICIICHHBI)

HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

8 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
1 [IepBoHaYaJIbHBIE XUMUYECKHE ITOHATHUS
11 [Ipenmer xumun. Poiap XMMHM B KU3HU 4YEIOBEKAa. XMMHS B CUCTEME HayK. Tena u
' BeniecTBa. Pu3NUeCKne CBOMCTBA BEIECTB. ArperaTHOE COCTOSIHUE BEILIECTB
19 [lonatne o Merojnax mo3HaHWs B XWMUH. YucTele BemiectBa U cMecH. CrnocoObl
' pasaeneHus cMecen
13 ATOMBI M MOJEKYJIbl. XUMHUYECKHE dIeMEeHThl. CHMBOJIBI XHMHYECKHX JJIEMEHTOB.
' IIpocTeie U cil0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE
Xumuueckass Qopmyna. BameHTHOCT aTOMOB XMMHUYECKMX 3JEMEHTOB. 3aKOH
1.4 IIOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHas aroMHasg Macca. OTHOCUTENbHAs
MOJIEKYJIApHas Macca. MaccoBas 10JIs1 XUMUYECKOTI0 DJIEMEHTA B COEAMHEHUU
L5 KonunuectBo BemectBa. Moisb. MousipHas Macca. B3anMocBsi3b KOJIMYECTBA, Macchl U
' quclla CTPYKTYPHBIX €IMHUI BenlecTBa. Pacy€rsl o hopMynaM XUMHUECKUX COSTUHEHHM
@u3nyeckue M XUMUYECKHE SBICHMS. XHUMHUUYECKas peakuuss U €€ NpU3HAKH. 3aKOH
1.6 COXPaHEHHS MaccChl BEIIECTB. XHMMHYECKHEe ypaBHeHUs. Krnaccuduxamus XUMHUYECKUX
peakiuii (CoeInHEHHsI, PA3NIOKEHHS, 3aMeILeHHs], 0OMEHA)
1.7 XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMUMHUECKOW MOCY/JIOH, ¢ MpaBmiiaMu pabOThI B




nabopaTopur U TpUEMaMH OOpaIIeHUs C JIA0OPATOPHBIM O00OPYIOBAaHUEM, MU3YYCHUE H
ornucaHue (U3NYECKUX CBOMCTB 00pa3loB HEOPraHMYECKUX BEIIECTB, HAOIIOJICHHE
¢u3nyeckux (IUIaBJI€HUE BOCKA, TasHUE JIbJla, pacTHUpaHHE caxapa B CTYIIKE, KUIIEHUE U
KOH/ICHCAIIU BOJBI) U XUMUYECKHX (TOpEHHE CBEYH, NMPOKAJIMBAHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHICTBME Me€Ja C KHUCIOTOH) SBJIEHUH, HaOJIOEHHE M ONHUCAHHWE IPU3HAKOB
IIPOTEKAHUA XMMHUUYECKUX peakuuil (pas3lokeHHe caxapa, B3aMMOJIECHCTBHE CEpHOI
KHCJIOTBI C XJIOpUAOM Oapus, pasnoxkeHue ruapokcuna memu(ll) mpu HarpeBaHuw,
B3auMoJIeiicTBHE JKene3a ¢ pactBopoMm conu meau(ll), m3yuenune crnocoOoB pasiencHHs
cMecel (C  IIOMOINBIO  MarHuTa, (UIBTPOBAHWE, BBINAPUBAHUE,  AMCTUILIALMS,
xpomarorpadusi), MPOBEACHUE OYHMCTKM TOBAPEHHOW COJHM, HAOJIOJEHHWE W OIMCAHHE
Pe3yabTaTOB MPOBEJCHUS ONbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/1aHUE

MoJIeNIe MoKy (1LIapOCTEPKHEBBIX )

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 3jeMEHT U IIPOCTOE BEIIECTBO.
Haxoxnenue kuciopoga B mpupoje, (U3HUECKHEe M XHUMHUYECKHE CBOWCTBA (pEakiuu
roperusi). Oxcuapl. [lpumenenune xkucnopoga. CrnocoObl MOTYYEHHS KHCIOpOAa B
nabopaTopud M TNpOMBIIUIEHHOCTH. KpyroBopor kucinopoma B mnpupoxe. O30H —

AJJIOTPOITHAA MOI[I/I(i)I/IKaI_II/ISI KHCIIOpOJa

2.2

TennoBoil 3¢ddekr xumuyeckol peakuuu, TEPMOXMMHUYECKHE YpaBHEHMs, HK30- H
SHIOTEPMHUUECKUE PeaKUUU. TOMIMBO: Yroib U METaH. 3arpsi3HEHHE BO3/yXa, YCUICHHE

MapHUKOBOTO 3 deKTa, pa3pyLIeHne 030HOBOTO CII0s

2.3

2.4

2.5

Bonopon — anemeHT u npocroe BenecTBo. HaxoxaeHne Bojjopoaa B npupose, pusznueckue u

XMMUYECKHE CBOMCTBA, TPUMEHEHHUE, CII0COObI oTydeHus. Kucnorsl u conu
MounsipHbiii 00BEM ra3oB. Pacuérsl 10 XUMHUYECKUM YpaBHEHUSIM

®dusnueckue cBoicTBa BOABL. Boma kak pactBoputenb. PactBopel. Hacklmennsle un
HEHACBIIICHHBIE PAaCTBOPBLI. PacTBOPUMOCTH BEIIECTB B BOAE. MaccoBas 10 BELECTBA B
pactBope. XuMuyeckue coiicTtBa Bojbl. OcHoBaHus. Ponb pacTBOpoB B IpHupoae U B
YKU3HM 4enoBeka. KpyroBopoT Bozbl B pupoie. 3arpsi3HEHUE NMPUPOIHBIX BoA. OxpaHa U

OYHCTKA NPHUPOAHLIX BOJ

2.6

2.7

Knaccupukanus Heopranmdyeckux coenuHeHuid. Oxcunpl. Kiaccudukanus OKCHIIOB:
cojeoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) M HECOJIeoOpasyrouue.
Homenknarypa okcumoB. Pu3MuecKue MW XMMHUYECKHE CBOMCTBa OkcuzioB. [lomyueHue

OKCHIIOB

OcnoBanus. Knaccubukamuss ocHOBaHWH: MIENOYM W HEPACTBOPHMBIC OCHOBAHUSA.
Howmenxkinarypa ocHoBanuii. ®u3nyeckue U XMMUYECKUE CBOMCTBA OCHOBaHUi. [lomyuenune

OCHOBaHUU

2.8

Kucnotel. Kmaccudukamust kucinor. Homenknatypa kucinor. OU3HUeCKue ¥ XUMUUYECKHE




cBorictBa kucioT. Psg akruBHoctu metaiuioB H.H. bekerosa. [Tonydyenue kucior

2.9

2.10

Comu. Homenknarypa coseil. @uszndeckue U XMMHYECKHUE CBOMcTBa cosied. [lomyuenue

conent

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

211

XUMUYECKUN OSKCIEPUMEHT: KaueCTBEHHOE OIpe/AeiieHHUEe COAep)KaHUS KHUCIopoJa B
BO3/yXe, TMOJY4YeHHE, cOOMpaHHe, pAaclO3HABaHUE M H3YYEHHE CBOMCTB KHCIOpOJa,
HaOJI0/IeHue B3aMMOJICUCTBUS BEIIECTB C KHUCJIOPOJOM U YCJIOBHS BO3HUKHOBEHUS U
MIpeKpaleHus: ropeHus (moxapa), 03HaKOMJICHHE C O0pa3llaMu OKCHIOB M OINHCAHUE HUX
CBOMCTB, MOJy4YeHHE, cOOMpaHue, paclo3HaBaHWE U M3y4YCHHE CBOMCTB BOAOPOJA
(ropenue), B3aumojencTBue Bojopoaa ¢ okcuaoM meau(ll) (Bo3aMOXHO HCMOIB30BaHME
BUJIEOMATEpHAIOB), HAOIIO]eHHEe 00pa3[0B BEUIECTB KOJIMUYECTBOM | MOIIb, UCCIIEIOBAaHHE
0CcOOEHHOCTEH PACTBOPEHHSI BEHIECTB C PA3IUYHOM PACTBOPUMOCTHIO, MPUTOTOBIICHHE
PacTBOPOB € OMpeeNIEHHON MacCOBOM J0Niel pacTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE
BOABI C  MeTajulaMd  (HaTpueM M KajublueM)  (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPHAIIOB), OIMpECIEHHe pPacTBOPOB KHUCIOT M IIEJNOYeH ¢ TOMOIIbIO
WH/IMKATOPOB, HMCCIEI0BaHNE OOpa3IOB HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaONIo/IeHne W3MEHEHHUsS OKpacKH HWHAMKATOPOB B pacTBOpax KHUCIOT M IIeNoueH,
n3ydeHue B3ammonencTBusi okcuga meau(ll) ¢ pactBopom cepHOM KHUCIOTBI, KHCIOT C
METalJaMH, peakluil HeWTpalu3aluu, TOJyYeHHe HEpPacTBOPHUMBIX OCHOBaHUH,
BBITECHEHHE OJHOTO METajula JPYIMM M3 PacTBOpa COJH, PEHICHHE HKCIEPUMEHTAIbHBIX

3aJ1a4 mo TeMe «BakHeHIe KiIacchl HCOPTaHNYCCKUX COECTUHECHUI

[Tepuonnueckuii 3akoH u [lepruonnueckas cucteMa XUMHUYECKUX dieMeHToB 1. 1.
Menneneea. CTpoeHre aTOMOB. XUMHUUecKas CBA3b. OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC

peakuuu

3.1

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaHI/II/I XUMHYECKUX 3JeMeHTOB. IloHsaTue o rpymmnax CXOoJHbIX
9JICMCHTOB (HIGJ'IO‘-IHI)Ie U IOCITOYHO3CEMEIIBHBIC METAJlJIbl, TaJIOTCHBI, WHCPTHBLIC ra31;1).

3J'ICMCHTBI, KOTOPELIC 06p8.3y}0T aM(I)OTCpHLIe OKCHUIBI U TUAPOKCHUIBI

3.2

[lepnonnueckuit  3akoH. Ilepmoguueckas cuctema XuUMHYeCKMX 23yeMeHToB J[.U.
MenneneeBa. KopoTkonepuoanas u amuHHonepuoHas Gopmsel [lepuonudeckoit cucreMsl
xumuueckux sneMeHToB JI.VMI. MenneneeBa. Ilepuoasl u rpynmbl. OU3NYECKUN CMBICI

MOpAAKOBOI'O HOMEpPA, HOMEPOB IICPUOJa U I'PYIIIILI 3JICMCHTA

3.3

Crpoenne aromoB. CocraB aromHbIXx saep. M3ortombel. Onektponsl. CtpoeHue
ANEKTPOHHBIX 000JI04eK aTOMOB MepBbIXx 20 Xumuyeckux sneMeHToB Illepuoanueckoit
cucremsl J[.11. MenneneeBa. XapakTepuCTUKa XUMUYECKOIO DJIEMEHTA I10 €r0 IOJ0KEHUIO

B [lepnoanueckoii cucreme .M. Menneneena

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA pajuyCa aTOMOB XUMHWYCCKUX 3JICMCHTOB, MCTAJUIMYCCKUX U

HEMETAJJIMYECKUX CBOMCTB IO TpymnaM U nepuoaaM. 3HaueHue Ilepuonndeckoro 3akoHa




n Hepnom&quKoﬁ CUCTEMBbI XUMHUUYCCKHX JJICMCHTOB JIA Pa3BUTHUA HAYKH W IIPAKTHKH.

J.1. MenneneeB — yd€HbIN U TpaXKJaHUH

3.5

Xumuueckas CBSI3b. KoBanenTtHas (nonsipHast u HETOJIsIpHAsT) CBSI3b.

BHGKTpOOTpI/IHaTCJIBHOCTB XHMHYECKHX 31eMeHTOB. MloHHas CBI3b

3.6

Crenenp okuciieHus. OKHUCIUTEILHOBOCCTAHOBUTEIILHBIC pCaKknuu. Hpoueccm OKHCJICHUA

" BoccTaHOBJIEHHI. OKHUCIIMTEIM U BOCCTAHOBHUTEIIH

3.7

XUMUYeCKUH OKCIICPUMCHT. H3YUCHHUC 06pa3u03 B€IICCTB MCTAJZIOB M HEMCTAJIIIOB,
B3aHMMOJICHCTBHE THAPOKCHUAA HHHKa C pacTBOpaMu KHCIIOT H menoqeﬁ, IIpOBCACHUC
OIIbITOB, W/UIOCTPUPYIOIIUX HPUMEPBI OKUCIUTEIbPHO-BOCCTAHOBUTECIBHBIX peaKHI/Iﬁ

(ropenue, peakiu pa3ioKeHUs, COCTUHCHHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

BemiectBo u xuMuueckas peaKnusi. HOBTOpeHI/Ie

11

[lepnognueckuit 3akoH. llepuommueckas cucremMa Xxumudeckux dsiemMeHToB .U
MengeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTHM B M3MEHEHUHU CBOWCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KN, KaIblUsi U UX COCIUHEHUI B COOTBETCTBUH C

IMOJIOKCHHUEM JJICMCHTOB B Hepnonnqecxoﬁ CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CTpOCHI/IC BCIICCTBA: BUBI XUMHYECKON CBSI3U. THIIBI KPpUCTAITNINYCCKUX peIlIéTOK,
3aBUCHMOCTH CBOMCTB B€IICCTBA OT THUIIA KpPICTaHJIquCKOfI pGHIéTKI/I n BHUOA XHUMHYECKOM
CBs3H. KJ'IaCCI/I(bI/IKaLII/ISI U HOMCHKJIATypa HCOPraHUYCCKUX BCHICCTB (MC)KIIYHB.I)OI[HEISI n
TpI/IBI/IaJ'IBHaSI). XUMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIIMUXCA K pa3jMyHbIM KiacCcaM

HCOPTaHNYCCKUX COG,HHHCHHP'I, TCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMMUYECKHX PeaKIMi MO pa3IMYHbIM IpU3HAKaM (110 YHUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIMIOBOMY 3G (eKTy, 0 U3MEHEHHUIO CTereHel
OKHCIICHUSI XMMUYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, 110 YYacCTHIO KaTaiaus3aropa). JK30-
U DHJOTEpPMUYECKHE peakluu, TepMoXuMuyeckue ypaBHeHHs. [loHsiTHE O cKopocTH

XUMHYECKOMN pCaknuun

1.4

[Tousitue 00 06paTI/IMBIX u HCO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. IloHsiTHE O TOMOI'€HHBIX
N TCTCPOTCHHBIX PCAKIIUAX. IloHsTHE O XUMHUYECKOM PaBHOBCCHHU. CDaKTopI)I, BJIMAOIIKUE HA

CKOpPOCTH XUMHYECKOMN PCaKnn U MOJIOKCHUC XUMUYICCKOTO PaBHOBCCH A

1.5

OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE pcaKknuu, 3JI€KTpOHHBIﬁ 6aJ1ch OKHCIUTCIBbHO-
BOCCTAHOBUTEIBbHOU peaKkIuu. CocraBnenue YpaBHEHHI OKHCJIUTEIBHO-

BOCCTaAaHOBHUTCIIbHBIX peaKHI/Iﬁ C UCITIOJIB30BAHUEM METOAA SJICKTPOHHOI'O OajaHca

1.6

Teopust 2JIEKTPOJUTUYECKON AUCCOIUALIMM. DJIEKTPOJHUTHI U HEDJIEKTPOJUTHL. KaTHOHBI,




1.7

2.1

aHMOHBI. MEXaHU3M AMCCOLHUAIMM BEIIECTB C PA3JIMYHBIMM BUIAAMU XUMHUYECKOM CBS3H.
Crenenp auccounanuu. CuibHBIE M Cla0ble 3JIEKTPOJIUTHI. Peakiuu MOHHOrO oOMEHa.
VcinoBusl NpPOTEKaHUS PEAaKUUMid HOHHOTO OOMEHa, MOJHbIE M COKpalEHHbIE HOHHbIE
ypaBHeHHs peakuuii. CBoicTBa KHCIOT, OCHOBAaHMI M COJIEH B CBETE MpEACTaBICHUN 00
NEKTPOIUTUYECKON aucconuanuu. KadecTBeHHble peakiquu Ha HOHBL. [loHsATHE O

TUAPOIIN3E COJIEU

XUMUYECKUN DSKCIIEPUMEHT: O3HAKOMJICHHE C MOJECISMH KPUCTAUIMYECKUX PEMIETOK
HEOpPraHMYECKUX BEIIECTB — METAUIOB U HEMETauioB (rpadurTa W anmasza), CIOKHBIX
BEIIECTB (XJIOpHUIA HATPHs); UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEaKIuu
OT BO3JCHCTBHS pa3IMYHBIX (PAKTOPOB; HUCCIEIOBAHUE SJIEKTPOIPOBOAHOCTH PACTBOPOB
BELIECTB, MpOIecca TUCCOLMALNN KUCIIOT, 1IEN0Yed U cojeil (BO3MOMXKHO MCIOIb30BaHUE
BUJICOMATEPHAJIOB); IPOBEJIEHUE OIBITOB, WIIIOCTPUPYIOIIUX TMPU3HAKH TMPOTEKAHUS
peakuuii MOHHOTO oOMeHa (0Opa3oBaHME OCaaKa, BBHIICICHHE ra3a, 0Opa30BaHHUE BOJIBI);
OMBITOB, WJUIIOCTPUPYIOLIUX TMPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIMA
(ropeHue, peakluy pa3lioKeHUs, COSTUHEHHS); PACO3HABAHUE HEOPTaHMUYECKUX BEILECTB

C IIOMOIIIbIO KAYCCTBCHHBIX peaKuHﬁ Ha MOHBI; pCHICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramns u nx COCIMHCHUA

OOmast xapakTepucTuka TajgoreHoB. (OCOOCHHOCTH CTpPOCHHUSI aTOMOB, XapaKTepHBIC
crerneHu okucieHus. CtpoeHune U pu3nyeckre CBONCTBA MPOCTHIX BELIECTB — TaJOr€HOB.
XvMHYecKue CBOMCTBA HAa MpUMeEpe Xjopa (B3aUMOJAEHCTBHE C METallJlaMU, HEMETallJlaMH,
menoyamu). XiopoBopopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyuyeHHE,
npuMeHeHue. J[elcTBue XJopa M XJIOPOBOJOPOJA HA OpraHM3M dYesoBeka. Bakueimme

XJIOpUAbI U UX HAXOXKICHUC B IIPUPOJC

2.2

OO6mas xapakrepuctuka smeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHbIe cTeneHn okuciaeHus. CtpoeHue u (pU3n4ecKkrue CBOWCTBA MPOCTHIX BEIIECTB —
KHUCTIOpOJIa U Cephbl. AIUIOTPOIHBIE MOAUGUKAIUUA KHUCIOpOAa M Cepbl. XUMHYECKHE
cBoiicTBa cepbl. CepoBOIOPOI, CTPOCHUE, (PU3NIECKUEe U XUMHUUECKHE CBOMCTBA. OKCHIBI
Cepbl KaK TPEJICTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas KucIoTa, (uU3MYECKHe W
XUMUYECKHE CBOMCTBA (00IIMe KaK MPEACTAaBUTENS Kjacca KUCIOT W CHEru(UUEcKue).
XVUMUYECKUE PeaKIliH, JIeXKAIIMe B OCHOBE MPOMBIIUICHHOTO CIoco0a MOTy4eHUs] CEpHOM
kucyoThl. [Ipumenenne. Comy cepHOUM KMCIOTHI, KAYECTBEHHAs peaKIlusl Ha Cylb(aT-uoH.
Haxoxnenue cepbl U €€ coeqMHEHUI B pUpoAe. XUMUUYECKOE 3arpsi3HEHUE OKPYKAKOLLIEH
Cpenbl COCTUHEHUSIMH Cephbl (KUCIOTHBIC MOXIH, 3arpsA3HEHHE BO3AyXa U BOJOEMOB),

CIIOCOOBI €0 NpeaAOTBPAILICHHUA

2.3

OOmast xapakrepucTuka 3yeMeHTOB VA-rpynmnsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKMCIEHMA. A30T, PacHpoCTpaHEHUE B IpUpOAe, (pU3MUecKue u

XUMHYecKHre cBoiicTBa. KpyroBopor aszora B mpupoje. AMMHAaK, €ro (u3Hyeckue u




2.4

2.5

2.6

2.7

XUMHYECKHE CBOMICTBa, MojlyueHue U mpuMeHeHue. Coilu aMMOHHUA, UX (U3NYECKUE U
XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiysi Ha HOHbl aMMOHHUSI. A30THas
KHCII0Ta, €€ MoJlyuyeHue, (pu3nueckue U XuMUYecKue cBOcTBa (001Ire KaK MpeICTaBUTeNs
KJlacca KHCIOT ® crnenuduueckue). Vcmonb30BaHWEe HHUTPATOB M COJIEH aMMOHHS B
KayecTBE MUHEPAIBHBIX YAOOpeHHH. XHMHUYECKOE 3arpsi3HEHUE OKPYKaIoLIeH cpelibl

COCAMHCHUAMHU a30Ta (KI/ICHOTHBIC AO0XIH, 3arpA3HCHUEC BO3yXa, ITIOYBbI 1 BOIIOéMOB)

®ocdop, amtorponHsie Moaudpukamuu Gocopa, GpuU3MUECKUE W XUMHUYECKHE CBOICTBA.
Okcun docdopa(V) u dochopHas kuciora, (U3MUESCKHE M XHUMHUYCCKHE CBOMCTBA,

nonydenue. Mcnonp3zoBanue ¢pocdaToB B KayecTBE MHHEPAIBHBIX YI0OpeHUN

OOmast xapakrtepuctuka 37eMeHTOB IVA-rpynmbl. OCOOCHHOCTH CTPOSHHSI aTOMOB,
XapakTepHbIE  CTETMEHM  OKHCICHHA.  YTJIEpOJ,  aUIOTPOIHBIE  MOTU(PHUKAINH,
pacrpocTpaHeHHe B MpHPOJE, (PHU3MUECKUE M XUMHUYECKHUE CBOWCTBA. AJcopOIus.
Kpyrosopot yriepona B mpupone. OKcuapl yriepoaa, ux (GU3NYECKHe M XHUMHUYECKHE
CBOICTBa, JCMCTBHE Ha XKUBbIE OPraHU3MBI, MOIYyYEHHE U MPUMEHEHHE. JKOJIOTHYECKHE
npoOJeMbl, CBsi3aHHbIE ¢ OKcuaoMm yrieponaa(lV); rumore3a rio0aabHOTO MOTEIUICHUS
KIIUMaTa; MapHUKOBBIM 3¢¢ekr. YronbHas Kucinora U e€ colu, UX (U3NYECKUE H
XUMHNYCCKUC CBOﬁCTBa, MOJIYUYCHHUEC U NTPUMCHCHUC. KauecTBennas pCaKknuug Ha Kap6OHaT'
uoHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUICHHOCTH H CEIHCKOM

XO03IUCTBE

HepBOHa‘-IaJ'IBHBIG MOHATHSA 00 OpTraHN4YCCKUX BEIICCTBAX KAK O COCAMHCHUAX YIJICpOJa
(MCTaH, 9TaH, 3TUJICH, AUCTUIICH, 2TAHOJ, TJIHLCPUH, YKCYCHadA KI/ICJ'IOTa). Hx cocraB u
XUMHYECKOE CTPOCHHC. Ilonsatre o OHMOJIOTUYECKH BayKHBIX BCIICCTBAX: XKHUpax, 6en1<ax,
YrieBogax — U HUX pPOJIM B KHU3HHU YCIIOBCKA. MaTepI/IaHLHOG CANHCTBO OPraHUYCCKUX U

HEOPraHWYECKUX COECIUHEHUI

Kpemuuii, ero ¢@usuueckue M XUMHUYECKHE CBOMICTBa, MOJIyd€eHHE U TNPUMEHEHHUE.
Coenunenus kpeMHus B mpuponae. Ob6mmue mnpenctaBienus o6 okcuae kpemuus(lV) u
KpeMHHEBOW  kucimore. CHIIMKATBI, WX HWCHOJBb30BaHWE B  OBITY, MEIUIMHE,
IPOMBIIIJICHHOCTH. Ba)kHeHIne cTpouTeNnbHble MaTepuaibl: KepaMHUKa, CTEKJIO, LIEMEHT,
6eToH, xene300eToH. [IpoOaembl 6€30MacHOTr0 UCIIOIB30BaHUS CTPOUTENBHBIX MAaTEPUAJIOB

B IIOBCEIHEBHOM KU3HU

2.8

XVUMUYECKUN OSKCIEPUMEHT: H3ydeHHe O0Opa3lloB HEOPraHWYEeCKUX BEIIECTB, CBOWCTB
COJISHOW KHUCJIOTHI; TIPOBE/ICHNE KAYeCTBEHHBIX PEAKIM Ha XJIOPUJ-WUOHBI M HAOII0ICHNE
MPU3HAKOB MX MPOTEKAHMsI; OMBITHI, OTpaKalomue (U3NYECKUe U XMMHUYECKHUE CBOWCTBA
TaJIOTCHOB W HMX COCIWHECHWUH (BO3MOXXHO HCIOJH30BaHHUE BHICOMATECPHAIIOB);
03HAKOMJICHHE C 00pa3IaMH XJIOPHIOB (TATOTCHHUIOB); O3HAKOMJICHHE C 00pa3aMu Cephl
n e€ coenuHEHHSIMHU (BO3MOXXHO HCIIOJIh30BaHUE BHJICOMATEPUAIOB); HAOJIOICHNE

nporecca OOyrIMBaHUS caxapa MOJ JeHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI;




W3y4eHUE XUMHUYECKUX CBOWCTB pa30aBICHHON CEPHOM KHUCJIOTHI, IIPOBEICHHE
Ka4eCTBEHHON peakiuu Ha cyabpaT-uoH W HaONIIOJEHHE NpU3HaKa e€ NpPOTEKaHWUS;
O3HAKOMJIEHHE C (PM3UYECKUMU CBOMCTBAMHU a30Ta, (pocdopa U ux coeAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHJCOMATEPHANIOB), OOpa3laMHu a30THBIX U (POCHOPHBIX YHOOpEeHMIA;
HOJIy4eHHe, coOupaHMe, PACIO3HABAHWE U HU3yYEHHE CBOICTB aMMHuaka; IIpPOBEIECHHUE
Ka4eCTBEHHBIX pEaKUuil Ha MOH aMMOHHUS U ¢ochaT-MOH W H3ydYeHHE NPU3HAKOB HX
IIPOTEKAaHUs, B3aUMOJEHCTBUE KOHLEHTPUPOBAHHOW Aa30THOM KHCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIb30BaHUE BHUAECOMATEPUAJIOB); HU3YYEHHE MOJENIEH KpPUCTaNIMYECKUX
pewérok anmasza, rpadurta, (¢QyuIepeHa; O3HAKOMIIEHHE C IIPOLIECCOM  aAcopOuLuu
pPacTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIIEM M YCTPOMCTBOM IIPOTUBOrasa;
HoJy4eHue, coOupaHue, paclo3HaBaHWE M H3yY€HHE CBOMCTB YIVIEKUCIIOIO rasa;
IIPOBEJCHUE KAuyeCTBEHHBIX peakuil Ha KapOOHaT- M CHJIMKAT-UOHbBI M H3y4YCHHE
IIPU3HAKOB UX NMPOTEKaHMs; O3HAKOMJIEHUE C IPOAYKIIMENH CUIMKATHOW MPOMBIIUIEHHOCTH;
pelIeHHe SKCIEpUMEHTAIbHBIX 3aJad 1o TeMme «BaxHelme HeMeTalipl M HUX

COCIUHCHU A

3.1

Mertamisl 1 uX COCAMHCHUA

O6Hla$I XapPaKTCPUCTHKA XWUMHYCCKUX DJJICMCHTOB — MCTAJIOB Ha OCHOBAaHHMU HX
IIOJIOKCHUA B Hepnozu/lqecxoﬁ CHUCTCMC XHMHUYCCKHUX JJICMCHTOB HI/I MenaeneeBa u
CTPOCHUA AaTOMOB. CTpOGHI/IC MeTaluIoB. MeTtamindeckas CBS3b M METalNIMYSCKas

KpHUCTa/NTNYecKas perérka. DNeKTPOXUMHUYECKHH psil HaNpsHKeHUH MeTalljoB

3.2

dusnyeckrue U XUMHUYECKHE CBOMCTBA METAJIIOB. O6IJ_II/Ie CITOCOOBI MOJIY4YCHUA MCETAJIIIOB.
Ilonstue o KOppO3nn MCTAJIJIOB, OCHOBHBLIC CIIOCOOBI 3alIUTEI UX OT KOPPO3UH. CraBsl

(cTasb, 4yryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH

3.3

3.4

[[{enounble MeTamibl: noyiokeHue B llepuoanueckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB
HI.N. MengeneeBa; CTpOCHHME WX aTOMOB; HaxoXxjaeHue B mnpuponae. dusznueckne u
XUMHYECKHE CBOWCTBA (Ha mpuMmepe HaTpus U Kajius). OKCUABI U TUAPOKCUABI HATPUS U

Kajaus. HpI/IMeHeHI/Ie HICJIOYHBIX METAJIJIOB U UX COG)II/IHGHI/II\/’I

[IlenoyHO3eMENBHBIE METAJUIBI MATHUM M KAJIBIIMI: TT0JI0’KeHUE B [lepuoandeckoi cucreme
XUMH4YECKUX 351eMeHTOB [[.11. MenneneeBa; CTpOCHUE UX aTOMOB; HaX0XKJICHUE B IIPUPOJIE.
duznyueckre W XUMHYECKHE CBOMCTBA MarHus W KaiabOusd. BakHeHWIne coeamHEeHHs

KambIus (OKCUI, TUAPOKCU, CONn). JKECTKOCTD BOJIBI U CITOCOOBI €€ YCTpaHeHUs

3.5

AmromuHuit: monoxkenue B Ilepmoguueckoit cucteme xumuyeckux anemeHtoB [
Menpeneesa; CTpOCHHE aroMa; HaxOXKIeHHEe B Ipupoac. Pusnyeckue U XUMUYECKUE

CBOMCTBa aTFOMUHMS. AMDOTEpHBIE CBOMCTBA OKCH/IA ¥ TUAPOKCH/IA AITFOMUHUS

3.6

Kenezo: mnonoxenue B llepuogmyeckoir cucrteMe XUMUYECKMX dyemeHToB J[.U.
MeneneeBa; CTpOCHHE aroMa; HaxoXJeHue B mpupoae. PuznuecKue U XUMUYECKUE

cBoricTBa xkene3a. Oxcunmpl, ruapokcuabl u comu kenesa(ll) m sxemesa(lll), ux cocras,




CBOICTBA U MOJyYCHUE

3.7

XUMHUYECKUH OSKCIIEPUMEHT: O3HAKOMJIEHHE C O0pa3llaMd METaUIOB W CIUIABOB, HX
(UBHYECKUMU CBOWCTBAMU; H3YYCHHE PE3YJIbTaTOB KOPPO3HH METAIUIOB (BO3MOYKHO
UCIIOJIb30BaHUE BUCOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA KAJIbIUS W
HATpUs C BOJOW (BO3MOXKHO HCIOJIB30BAHUE BHICOMATEPUAIIOB); MCCIIEJIOBAHHE CBOWCTB
XKECTKOM BOJBI; TIpoOIlecCa TOPEHHS Kelie3a B KHCIOpoJe (BO3MOXHO HCIIOJIb30BAaHHE
BUJICOMATEPHAJIOB); TPU3HAKOB MPOTEKAHWsI KAYECTBEHHBIX PEAKIMi Ha WOHBI (MarHws,
KaJblus, anroMunus, uHka, sxenesa(ll) u xenesa(lll), menu(ll); Habmonenne u onucanue
MIPOIIECCOB OKpalIMBaHUS IUTAMEHU HWOHAMHM HATpHUs, Kauusd W KaiubIus (BO3MOXKHO
UCITIOJIb30BaHUE BHJICOMATEPUANIOB); HCCIICOBAaHUE aM(OTEPHBIX CBOWCTB THUIAPOKCHIIA
ATIOMUHUS W THAPOKCHAA IIMHKA; PEIICHWE OJKCICPUMEHTAIBHBIX 33/ad 10 TeMe

«Baxknelnire MeTaiabl U UX COSIAMHECHMS

4.1

4.2

XHUMHS ¥ OKpYXKarolas cpena
HoBeie maTepuansl u TexHoOJIOrMU. BelmiectBa M Marepualibl B MOBCEAHEBHOM KU3HU
YyesjoBeKa. XHUMHUS M 310pOBbe. be3omacHoe HCHOJIb30BaHUE BEHIECTB M XUMHYECKHUX

peakiuii B ObiTy. [lepBast mOMOIIb TPU XUMHUECKUX 0XKOTaX M OTPaBICHUSIX

OCHOBBI 3KOJIOTUYECKOW I'PAMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIeH cpelibl
I[TAK. Pomp xumuM B pelieHHM 3Kojlorndeckux npobieM. IIpuponHble HCTOUHUKH
YIJI€BOIOPOAOB (Yroyb, MPUPOIHBINA ra3, HEPTH), MPOIYKTHl UX MEPEPadOTKHU, UX POJIb B

6LITy " MIPOMBIIJIICHHOCTHU

4.3

XHUMHUYECKUMN SKCIICPUMCHT. U3YUCHUC 06p33L[OB MaTepruajioB (CTeK.]'IO, CIlJtaBbl MCTAJIJIOB,

MOJIMMEPHbIE MaTepUaIIbl)

HNPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM NPOT'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K NPEIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
NpoBePsIeMOro 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOI'0O 00111eT0
TpeOoOBaHuUs o0pa3zoBanusi Ha ocHoBe PI'OC

IIpencraBnenue:

0 TI03HABAE€MOCTH SIBJICHUN NPUPOJIBI, TTOHMMAaHHE OOBEKTUBHOW 3HAUYMMOCTH
OCHOB XUMHYECKOW HayKu Kak oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHWS,
KOMIIOHEHTa OOIIed KyJIbTypbl M MPAKTHUECKON EeATENIbHOCTH 4YEJIOBEKa B
YCIIOBUSX COBPEMEHHOTO OOIECTBA; MOHUMAHHE MECTa XUMHUU CPEIu JIPYTUX

C€CTCCTBCHHBIX HAYK

O HAy4YHbIX MCTOJAaX IIO3HAHHA, B TOM YHCIC OSKCIHCPUMCHTAJILHBIX U




TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCHICCTB W HM3YUCHUA XUMHUYCCKUX
peaKum”I; YMCHHC HUCIIOJIB30BATH MOACIN JIA 00BSICHEHHS CTPpOCHUA aTOMOB U

MOJICKYIJI

1.3

2.1

2.2

0 cdepax mnpohecCHOHAILHOW JEATENBHOCTH, CBS3aHHBIX C XUMHEH U
COBPCMCHHBIMU TCXHOJOIUAMHU, OCHOBAHHBIMU Ha JOCTUKCHUAX XUMHYECKOU
HAYKH{, YTO TIO3BOJHT OOYYArOIIUMCSI pacCMaTpUBaTh XUMHIO Kak chepy cBoeit
Oynymeii mpodeccHoHAIbHON JESITeNbHOCTH W CAeNaTh OCO3HAHHBIN BEIOOD
XUMHHU KaK MPO(QUIBHOTO TpeaMeTa IPU Nepexoie Ha YPOBEHb CPEIHETO OOIIEro

00pazoBaHus

BJ'Ia,I[eHI/IC CHUCTEMOM XWMHUUYECKHUX 3HAHUH U YMCHHUEC IPUMCHATH CHUCTEMY

XUMHUYCCKUX 3H3.HI/II‘/JI, KOTOpasd BKJIKOYACT:

BOXHEHIINE XUMHUYECKUE TIOHATHUS: XUMHUYECKHH DJJIEMEHT, aroM, MOJIEKYIa,
BEIIECTBO, MPOCTOC U CIIOKHOE BEIIECTBO, OAHOPOJHAS M HEOAHOPOJHAS CMECH,
OTHOCHUTEJIbHBIC aTOMHAasi ¥ MOJICKYJISIPHAasE MAacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MOJISIPHBINA 00BbEM, OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb (CpeIHss),
XUMUYECKasl PEaKiusi, PEaKluyd COCAUHECHMS, DPEAKIMH pPa3IoKEHUs, PEaKIuu
3aMeIIeHUs, pPEeakIuu OOMeHa, TerioBod d3(¢eKT peaknuu, 5K30- U
SHIOTEPMUYECKUE PEAKIMU, PAaCTBOP, MAcCOBasl JIOJISI XUMHUYECKOTO DJIEMEHTA B
COEIMHEHUH, MAacCOBasl 10JIs1 U MPOLIEHTHAs! KOHIIEHTpAIls BEIIECTBAa B PACTBOPE,
SAIpO aroMa, JJIEKTPOHHBIA CJIOM aroma, aTOMHas OpOWTalb, PaJUYC aroma,
BaJICHTHOCTh, CTENEHb OKUCJIECHUS, XUMUYECKasl CBS3b, JIEKTPOOTPULATENIBHOCTD,
MOJISIpPHAs ¥ HEMOJISIPHAsi KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b, METAITUYECKAs CBSI3b,
KpUCTA/NTUYeCKasi peni€Tka (aToMHasi, MOHHAs, METAIMYECKas, MOIEKYIsSpHas),
WOH, KaTHOH, AaHHUOH, OJJEKTPOJIUT U HEIIEKTPOJIUT, DIEKTPOTUTHUECKAs
JUCCOIMALIMS, PEaKIMd HMOHHOTO OOMEHa, OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIC
peakuyy, OKHUCIUTENIb W BOCCTAHOBHUTENb, OKHUCICHHE W BOCCTAHOBJICHUE,
AIIEKTPOJIU3, XUMHUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTHUMbIE DPEaKIvu,

CKOPOCTh XUMHUYECKOM peakunu, katanusarop, ITJIK, koppo3us MeTamios, CIIaBbl

OCHOBOIIOJIararomuye 3aKOHbI XUMHU: 3aKOH COXpPaHCHUA MacCChI, nepnonnqecm/lﬁ

3aKOH I[I/I MCHI{CJ’ICCBa, 3aKOH ITOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po

2.3

TCOpHUU XUMHU: ATOMHO-MOJICKYJIApHAsA TCEOpUA, TCOPHUA BHCKTpOHHTHqCCKOﬁ

JUCCOIMalun

Brnanenne ocHoBaMM XUMHUYECKOM T'paMOTHOCTH, BKJIIOYAIOIISH:

3.1

YMEHHUE TPaBUWIBHO HCIIOJIb30BAaTh M3yYCHHbIE BEIIECTBA U MaTepUalbl (B TOM
YHCIIe MUHEPAIbHBIE YIOOpPEHHS, METAJUIBl U CIUIaBbI, MPOAYKTHI IEpPepadOTKU
NPUPOIHBIX HCTOYHUKOB YIJIEBOJOPONOB (YIJis, MPUPOIHOTO Tasza, HEPTH) B

6BITy, CCIBCKOM XOSHﬁCTBe, Ha IMPOU3BOJACTBC W INOHMMAHUC 3HAYCHUA KHUPOB,




OeNIKOB, YIJIEBOAOB JUIsl OpraHM3Ma 4ejoBeKa; YMEHUE MPOTHO3UPOBAThH BIMSHUE

BCIICCTB U XHUMHUYCCKHUX MPOLCCCOB HAa OPraHu3M 4YCJIOBCKA U OKPYXKAIOIIYIO

MPUPOJIHYIO CPEy

YMCHHUEC HUHTCIPUPOBATh XHMHUUCCKHE 3HAHUA CO 3HAHUAMU OPYIrux yLIe6HBIX

3.2
PEeIMETOB
HAJIMYUE OMbITa PabOThl C Pa3jIMYHBIMH MCTOYHMKAMH MH(OPMALUU MO XUMHH
3.3 (Hay4Has ¥ HAyYHO-TIOMYJISpHAS JIUTEPATypa, CIIOBAPH, CIIPABOYHUKH, HHTCPHET-
pecypcehl)
yMeHHE 0OBbEKTHUBHO OI[CHUBATh MH(MOPMAIIHIO O BELIECTBAX, UX MPEBPAILICHUAX U
3.4 MPAKTUYECKOM MPUMEHEHUH UM YMEHHE HCIOJB30BaTh €€ IS pelneHus y4eOHo-
MO3HABATENIbHBIX 33724
Brnagenne ocHOBaMH MOHSTHMHOTO ammapara U CHMBOJIUYECKOTO S3bIKa XUMHH
4 JUTSL COCTaBJICHUS (HOPMYJI HEOPTaHWYCCKUX BEIICCTB, YPABHCHHH XHMHUYECKUX
peakiuii; ocHoBamu xuMudeckoit HomeHknatypsl (IUPAC u TpuBuanbHON)
YMenue oOBSCHATH CBSA3b MOJOXKEHUs anneMeHTa B I[lepuoamueckoi cucreme c
. YUCIIOBBIMH XapaKTCPUCTUKAMU CTPOSHUS aTOMOB XHMHYCCKHX DJIEMEHTOB
(cocTaB u 3apsn siapa, 00IIee YUCIO AIEKTPOHOB), PaCHpeIeICHUEM dIIEKTPOHOB
10 YHEPTrEeTUICCKUM YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KATUS U KATBIIHS
IIpencraBinenne O TEPUOAUYECKON 3aBUCHUMOCTH  CBOWMCTB ~ XMMHYECKHX
5 9JIEMEHTOB (paJMyC aTroMa, SJIEKTPOOTPUIATENLHOCTH), MPOCTBIX U CIOXKHBIX
BEIIECTB OT IIOJIOKEHUs 3yieMeHToB B Ilepuoguueckoit cucreme (B MabIX
nepuoAax M riIaBHBIX MOATPYIINAX) U AIEKTPOHHOTO CTPOEHUS aToMa
7 YMenue knaccuuuupoBarh:
7.1 XUMHYECKHE 3JIEMEHTHI
7.2 HEOpraHUYEeCKUe BEllecTBa
7.3 XUMHYECKHE PeaKIun
8 YMeH#ue onpenensrs:
8.1 BaJICHTHOCTH M CTETIEHb OKHCIECHUSI XUMUYECKUX IIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUT KPUCTAJUTMUECKOM CTPYKTYPHI B COSTMHEHHSIX
8.3 XapakTep Cpeibl B BOJAHBIX PacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)
8.4 OKUCIUTENb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBarh (pU3NUEeCKre U XMMUUYECKHUE CBOMCTBRA:
91 MPOCTBIX BEMIECTB (KHCIOPOMA, 030H, BOJIOPOJ, TpaduT, aliMa3, KpeMHUHU, a30T,
' dbocdop, cepa, XJI0p, HATPHUM, KU, MarHUH, KaJIbIIUNA, ATFOMAHAN, KEJIE30)
92 CIIOHBIX BEIIECTB, B TOM YHCIE HUX BOJIHBIX pPAcTBOPOB (BOAa, aMMHAK,

XJIOPOBOJIOPOJI, CEPOBOAOPOJ, OKCHUABI M TUIAPOKCHUABI MeTauioB I-IIA rpymm,




amomunust, meau (I), muaka, xenesza (I u 1), okcuasr yrimepoga (Il u V),
kpemuus (1V), azora u docdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,

a30THCTast, a30THas, pochopHas, yrojipHas, KpeMHHEBAsi KUCJIOTa U UX COJIN)

IIPOrHO3UPOBATh U XapPaKTCPU30BATH CBOICTBa B€IICCTB B 3aBUCUMOCTH OT HX

9.3 CcocTaBa M CTPOCHUS, NMPUMECHECHHE BEIISCTB B 3aBUCHUMOCTH OT UX CBOWCTB,
BO3MOXXHOCTh MPOTEKAHHsI XUMUYECKUX MPEBPAIICHUH B Pa3IMUHbIX YCIOBHIX
10 YMeHue COCTaBIISITh MOJICKYJISIPHBIC i HOHHBIC YPABHEHUS PEAKIIHIA, B TOM YUCJIC:
10.1 peakxiuii HOoHHOTO 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIINX ~ XMUMHYECKUE CBOMCTBA M3YYEHHBIX KIACCOB  (TPYII)
' HEOPraHMYECKUX BEIIECTB
10.4 MOJITBEPXKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXKI1Y HUMHU
11 YMeHue BHIYHCIATE (IPOBOIUTH PACUETHI):
111 OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYEO MacChl BEIIECTB, MAaCCOBYIO JIOJIIO
' XUMHYECKOT0 JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHHSIM XMMHUYECKUX PEaKINil 1 HaXOAUTh KOJTUYECTBO BEIIECTBA, 00BEM
' ¥ MacCy peareHTOB WJIH MPOJYKTOB PEaKInU
12 Bnanenue (3HaHuEe OCHOB):
OCHOBHBIMH  METOJIaMH HAY4YHOTO TIOo3HaHHWS (HAONmIOJeHUEe, HU3MEpEeHue,
12.1 OKCIIEPUMEHT, MOJICITUPOBAHUE) TIPU HU3YUCHHUH BEIICCTB M XUMUYCCKUX SIBIICHHUIA;
yMeH#e chopMyIHpOBaTh MPOOIEMY U MPEUIOKHUTH MTYTH €€ peleHHs
192 Oe30macHON pabOThl C XMMUYECKHMMH BEIIeCTBAMH, XMMHYECKON MOCyIoil H
' 71a00paTOPHBIM 000PYIOBaHHEM
mpaBujaMu  0€30MacHOTO OOpalieHusi C BEMIeCTBAMH, WCIOJB3YEeMBbIMH B
MOBCEIHEBHOM KHM3HH, MPaBUIAMH TOBEJCHUS B IENISIX COSPEKESHHsS 3A0POBhS U
12.3 OKpY’Karollled MPUPOJHOIN cpeibl; TOHUMaHue Bpena (OMacHOCTH) BO3JAEWUCTBUSA
Ha JKMBBIE OPTraHMU3MBI OMPENECIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHS H
MIPEIOTBPAICHHS UX BPEITHOTO BO3ICHCTBHS
13 Hanugaue npakTHYecKUX HaBBIKOB IIAHHUPOBAHUS M OCYIICCTBICHUS CIICTYFOIINX
XUMHYECKHUX IKCIIEPUMEHTOB:
U3y4YeHHEe W ONucaHue (PU3UYECKHMX CBOWCTB BEIIECTB; O3HAKOMIICHUE C
13.1 GU3MYECKUMA H  XUMHYECKUMHU  SBJICHHUSAMH; ONBITHl, WJUTIOCTPUPYIOLINE
MPU3HAKY POTEKAHUS XUMUYECKUX PEAKITUi
13.2 M3y4eHHUe CIIOCOOO0B pa3eICHHs cMecei




13.3

MOJIyYeHUE KHUCIOpPOJa U U3YYEHHE €ro CBOMCTB; MOJy4yeHUE BOJOpoAa H
M3y4YEHUE €ro CBOMCTB; MOJYUYEHHUE YIJIEKUCIOrO ra3a M U3y4eHHE €ro CBOICTB;

IMOJIY4CHHUEC aMMHAKa U U3YUCHHUEC €T0 CBOICTB

13.4

13.5

13.6

13.7

[IPUTOTOBJICHHE PACTBOPOB C ONPEACNEHHON MaccOBOM noyiell pacTBOPEHHOTO

BC€IICCTBA

MpUMEHEHHUE WHIUKATOPOB (JIakMyca, MeTWiIopaHka W (eHondTanenHa) s

OIIpEJICTICHHUS XapaKTepa Cpe/ibl B PACTBOPaX KUCIIOT U LIeTI04eH

HCCIICAOBAHUC U OITMCAHHC CBOMCTB HCOPraHnM4YCCKUX BCIICCTB PA3JIMIHBIX KIJIACCOB;
HN3Yy4YCHHUC B3aHMOH€ﬁCTBHﬂ KHucior ¢ MerajuiaMM, OKCHAaMH  METaJUIOB,
paCcTBOPUMBIMH U HCPACTBOPUMBIMH  OCHOBAHHSMMU, COJISIMH, IMMOJIy4YCHHC
HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHE OJHOTO MCTa/Ia APYI'UM U3 pacTBOpa

COJIW; UCCIIeJIOBaHHE aM(DOTEPHBIX CBOMCTB TMAPOKCUIOB aTFOMUHUS M [IMHKA

pelieHue JKCIEePUMEHTAIbHBIX 3a7ad 1o TemaMm: «OCHOBHBIE KJIACCHI
HEOPTraHUYECKHX COCITUHEHHI; «INEKTPOIUTUYECKAS JIMCCOLIMAITUY,;
«Baxkaennmne HeMeTaAUIBI M HMX COCAMHEHMA», «BakHeWInmme MeTaaiabl U HUX

COCIUHCHU A

13.8

XMMHYECKHE IKCIIEPUMEHTHI, WILTFOCTPUPYIOIIUE TPU3HAKH IPOTEKAHUS PEaKIUit
MOHHOTO OOMEHa; KadeCTBEHHBIE PEaKIMH Ha MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HOHBI: XJOpHI-, OpOoMHI-, HOAMI-, cynbdar-, docdar-, kapOoHaT-,
CHIINKAT-aHUOHBI, THIPOKCUA-UOHBI, KAaTHOHBI aMMOHUS, MAarHHs, KaJlbIus,

AMIOMUHMUS, kene3a (2+) u xkenesa (3+), meau (2+), IUHKA

14

YMmenne:

141

NpEaACTaBJIAThL PE3YJIbTAThl 3KCIICPUMCHTA B q)opMe BBIBOJAOB, JOKa3aTCIbCTB,

Fpa(bI/IKOB n Ta6J'II/II_I H BBIABJIATH SMIIUPUYCCKUEC 3aKOHOMCPHOCTH

14.2

YCTaHAaBJIMBATb CBiA3M  MCXKAY  PCalibHO Ha6J'IIOI[aeMBIMI/I XUMHNYCCKHUMH
SABJICHUSAMH H ITPOLECCaAaMU, IPOUCXOAINIUMU B MaKpO- 1 MUKPOMHPE, 00BACHATH

MNPUYIUHBI MHOT 006pa31/151 BC€IICCTB

HEPEYEHDB 3JIEMEHTOB COJAEPKAHMUA, ITPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii JJIEMEHT COePIKAHUS
1 [TepBoHaYaIbHBIC XUMUYECKUE TTOHSATHS
1.1 UYucteie BemecTBa u cMecu. CiocoOBI pa3ziesieHus: cMecei
19 ATOMBI U MOJIEKYJIbI. XUMUYECKUE dTIEMEHThl. CUMBOJIBI XUMHUYECKHX 3JIeMEHTOB. [IpocThie

1 CJIOKHBIC BEIICCTBA.




1.3

Xumuyeckas popmyiia. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIeMEHTOB. CTeNeHb OKUCTICHUS

3aK0OH NIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTeNbHAasg aToMHass Macca. OTHOCHUTEIbHAsS

L4 MOJIEKYJIsIpHasl Macca. MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHUHT
15 KomnuecTBo BemectBa. Mok, Mossipaas macca. Mossipablii 00b€M Ta30B. B3auMocBsizb
' KOJIMYECTBA, MAaCChl U YUCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 @u3nyeckue MU XHUMUYECKUE SBJICHUSA. XHMMMUECKas peakuuss U €€ NpHU3HaKu. 3aKOH
' COXpaHEHUs MACChI BEUIECTB. XUMUYECKHUE YPABHEHUS
[lepmonnueckuit 3axkoH u Ilepuoanueckas cucremMa XuMHUEeCKUX dieMeHToB J[.M.
2
MenneneeBa. CTpoeHHe aTOMOB
[lepnonnueckuin  3akoH. Ilepmommueckas cucrema Xumudeckux anementos [I.U.
2.1 MenpeneeBa. [lepuoast u rpymnibl. @U3NUECKUN CMBICH MOPSAKOBOTO HOMEpa, HOMEPOB
Iepuoja U rpymimbl AJIEMEHTa
Crpoenue aromoB. CoctaB aToOMHBIX siaep. M3oronbl. DnexkTponbl. CTpoeHue 31€KTPOHHBIX
2.2 obosouek aToMoB TMepBbix 20 xumuueckux sjemMeHToB [lepmomuueckoirt cucremsr J[.H.
Menneneena
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPHUOJOB,
o5 Kanus, Kajblus (paauyca aTroMoOB, 3JIEKTPOOTPULATEIBHOCTH, METAUNIMYECKUX U
' HEMETAITMYEeCKUX CBOMCTB) M MX COSAMHEHUN B COOTBETCTBHHU C MOJOKEHUEM DJIEMEHTOB B
[leproanueckoit cucTeMe U CTPOEHUEM UX aTOMOB
3 CrtpoeHue BemecTBa
31 Xumuaeckas CBSI3b. KoBanentnas (momnsipHast u HEMoJIIpHas) CBSI3b.
' DNIeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas cBsi3b. MeTamnnueckas cBs3b
3.9 Tunsl kpucTanIndeckux pemérok (aromMHas, WOHHAs, MeTaJUIn4yecKas), 3aBUCHMOCTb
' CBOMCTB BEIIIECTBA OT THIA KPUCTAIUINYECKON PEIIETKN U BUJA XUMUYECKOU CBSI3H
4 Baxneifmme npencTtaBUTeN HEOPTaHMUYECKUX BelIecTB. Hemerayuibl M UX COEAMHEHUSI.
Mertasibl U UX COeAMHEHUS
Knaccupukanus ©  HOMEHKIATypa  HEOPTaHWYECKUX  COCIMHEHUH:  OKCHJIOB
41 (comeoOpa3yromye: OCHOBHBIE, KHCJIOTHBIE, aMm(OTepHble) U  HecoleoOpas3yrolue;
' OCHOBaHUH (IIETOYM W HEPaCTBOPHUMBIE OCHOBAaHMS); KUCIOT (KHUCIOPOJCONEpKalIie M
OECKHUCIIOPOIHbIE, OMHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEeTHUX U KHCIBIX)
12 du3znueckue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJOPOJA, XJOpa,
' KHCJIOPOJIa, CEPHI, a30Ta, hocdopa, yriaepoaa, KpeMHUS
43 Puznyueckue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIECTB-METAIIIIOB: JINTHSI, HATPUS, KaJus,
' MarHus U KaJIbLIMsl, aIFOMUHUS, JKelle3a. DIeKTPOXUMUYECKUU psAJl HAaPsHDKEHU METaJIOB
44 Ou3nyeckue W  XMMHYECKHE CBOMCTBA  BOJOPOJHBIX COCAMHEHUN  HEMETAJIOB:

XJIOPOBOIOPOIa, CEPOBOAOPO/IA, AMMHAKA




dusnueckne U XMMHUYECKHE CBOMCTBA okcuaoB HeMeramwioB: cepsl (IV, VI), azora(ll, 1V,

4 V), dochopa(lll, V), yraepoma(ll, 1V), kpemuusa(1V). [TonyueHne okCHI0B HEMETAIIIOB
46 Xumundeckue cBoicTBa OKCHI0B: MeTaiwioB |IA—IIIA rpymn, muaka, meau(ll) u sxenesa(ll, 11).
' [TonydyeHne OKCHI0B METAIIIIOB
47 XUMHUYECKHE CBOMCTBA OCHOBAHHI U aM()OTEPHBIX THAPOKCHUIOB (Ha MPUMEPE THAPOKCHIOB
' AIIOMUHMS, JKene3a, HuHKa). [lonyyenne ocHoBaHui U aM(OTEPHBIX THIPOKCUIOB
OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOAHOM, CEPOBOIOPOIHOMN, CEPHUCTOM,
4.8 CepHOM, a3oTHOU, (ochopHOH, KpeMHHEBOH, yronpbHOU. OcoOble XMMHYECKHE CBOMCTBA
KOHIIEHTPUPOBAHHOM CEpHOM U a30THOM KucioT. [lomydeHue kuciaor
4.9 OO6mue xuMUYeCKue CBOMCTBA cpenHux coneil. [lomyuenue comeit
410 [Tonyuenue, coOupaHue, pacro3HaBaHHE BOAOPOA, KUCIOPOJa, aMMHAaKa, YTJIEKUCIOTO
' rasza B JlabopaTopuu
411 [losnyueHne ammuaka, CEpHOM M a30THOM KMCIOT B NPOMBbIIUIEHHOCTH. OOIMe crnocoOsbl
' MOJIy4YEHHUs] METAIIJIOB
4.12 ['eneTnyeckast CBSI3b MEXKIY KJIaCCAMH HEOPTAaHUYECKUX COCTMHECHUM
5) XHWMHMYECKUE PEAKLUN
Krnaccudpukanus XuMHUYECKHX PEAKIUi 10 pa3jMYHbIM MPU3HAKAM: TI0 YUCIIy M COCTaBY
5.1 YYaCTBYIOIIMX B pPEaKIMH BEUIECTB, MO TEMIOBOMY 3(h(dEKTy, M0 HU3MEHEHUIO CTeleHen
OKHCJICHUSI XUMHUYECKUX DJIEMEHTOB
5 TennoBoit 3(p¢deKkT XUMHUYECKOM peakIuu, TEePMOXMMHUYECKHE YpaBHEHHsS. OK30- U
' SHIOTEPMUUYECKHE peaKiuu. TepMOXUMUYECKHE YPAaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTENbHBIE peakiuu. OKUcIuTenn U BoccTaHoBUTENU. [Ipouecchr
5.3 OKHCJICHUSI M BOCCTAHOBJICHUS. DJIEKTPOHHBIN OajaHC OKHCIUTEIbHOBOCCTAHOBUTEIHHOM
peakuumn
£ 4 Teopus snekTponuTHueckod aucconuanvu. KaTHOHBI, aHUOHBL. DIEKTPOJIUTHl U
' HEedIeKTPoUThl. CUIIbHBIC U ca0bIe AIeKTPOIUTHI. CTEneHb JUCCOIHAITIT
- Peakunu moHHOTO OOMEHa. YCIIOBUS MPOTEKaHHs PEaKIUi MOHHOTO OOMEHa, MOJHbBIE U
' COKpaII¢HHBIC HOHHBIC YPABHEHUS PEAKIIHA
6 XuUMHS ¥ OKpYXKaromas cpeaa
BemectBa u Marepuansl B MOBCETHEBHOW >KM3HHU YeJOBEeKa. be3omacHoe HMCIob30BaHUE
6.1 BEIIECTB U XHMHUYECKHUX peakuuid B nabopatopuu u ObiTy. IlepBas momoms mpu
XUMHUYECKHUX 0’KOTaX U OTPABIICHUSIX
XUMUYECKOe 3arps3HEHHE OKpYKarolled cpeabl (KUCIOTHBIE JA0XKAU, 3arpsA3HEHUE MOYBBI,
6.9 BO3JlyXa M BOJOEMOB), CHocoObl ero mpenorBpamieHus [IpexenvHas momycTuMas

konneHtpanus BemectB (IIJIK). Pomp xuMum B pemieHWH SKOJOTUYECKHX MPOOIIEM.

Ycunenue napHUKOBOro 3pQexTa, pa3pyieHne 030HOBOTO CII0s




[Ipumenenne cepwi, azora, (ocdopa, yriepoma, KpeMHUS U UX COCAUHEHUU B OBITY,

MCIUIHUHC, IMTPOMBIINIJICHHOCTH U CCIILCKOM XO3SUCTBE. HpI/IMeHeHI/Ie MCTAJIOB M CIIJIaBOB

03 (cTanb, 4YyryH, TIOpaTIOMHHHA, OpoH3a) B OBITY W MPOMBIIUICHHOCTH WX COCIUHEHUH.
[ToHATHE O KOPPO3UU METAILIIOB, OCHOBHBIE CLIOCOOBI 3aLTUTHI HX OT KOPPO3UH
6.4 [TpupoaHbIe MCTOYHUKH YTIIEBOAOPOJOB (yroiib, MPUPOAHBINA ra3, He(PTH), MPOTYKTHl HX
' nepepaboTku (OEH3HH), UX POJIb B OBITY U MMPOMBIIIJICHHOCTH
[lepBOHaYasIbHBIC MOHATHS 00 OPTAaHWYECKHUX BEIIECTBAX KaK O COSAMHEHUIX yrieposa (MeTaH,
6.5 9TaH, STWJICH, alleTWICeH, 3TaHOJI, TIIMIEPUH, YKCycHas kuciota). [loHstue o Ouonoruyecku
Ba)KHBIX BELIECTBAX: JKUPaX, OEJIKaX, YIIEBOJAaX — M UX POJIU B KU3HU YEIOBEKa
7 Pacuérsr:
7.1 1o hopMynamM XUMHUYECKUX COCIMHEHUI
7.2 Macchl (MaccoBOM) T0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYICCKUM YPABHCHHSIM




YYEBHO-METOJAWYECKOE  OBECIEYEHUE  OBPA3OBATEJLHOI'O
MPOLIECCA
OBSI3BATEJBHBIE YYEBHBIE MATEPUAJIBI JJISI YYEHUKA

1. Xumus: 8- kmacc: 6a30BBIM ypOBEHB: YUeOHUK; S5-¢ m3gaHue, mepepadboraHHoe, §
knacc/ T'abpuensn O.C., OctpoymoB W.I'., CnankoB C.A. AkunoHepHoe 0OIIECTBO
«3narensctBo «lIpocBemienue»

2. Xumus: 9-i knacc: 0a30BbI ypoBeHb: yueOHUK; 5-€¢ u3gaHue, nepepadoranHoe, 9
knacc/ T'abpuensan O.C., OctpoymoB N.I'., CnankoB C.A. AkuuoHepHOe 00IIECTBO

«3narensctBo «lIpocBemienue»

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1.

SUNCEE I

MGTOI[I/I'-IGCKI/IC PEKOMCHOAITNHN I10 HU3YYCHUIO TCMBI «OKUCIUTEIHLHO-

BOCCTAHOBUTCJIBHBIC PCAKIIMN B IIIKOJBHOM KYPCC XMMHNHU

yLIe6HO'MeTOI[I/I‘l€CKOC oOecreueHue IponcCCOB MPCIoJAaBaHuA XHWMHH, 6PIOJIOFI/II/I,

bu3uKkn Ha VPOBHAX OCHOBHOIO OOIIEr0 M CPEOHEro oO0mero o0pa3oBaHUS C

BKJIIOYCHUCM JOIMOJHHUTCIBbHOI'O MHXXCHCPHOI'O KOMITIOHCHTA

bank 3aI[aHHfI JJI TCKYIIICTO OLICHUBAHUMA 10 V‘-IC6HOMV npeaMEeTy «XHUMUS

KoHTeKkcTHBIE 3aJa4H. 3aI[aHI/IH K V‘IC6HOMV KYpPCY «XuMHs». 8 Kitace

MeToanuyecKuii Kec. XuMUYecKas CBA3b. Kpuctaummueckue peniétku. 9 kinace

[MpakTuueckue (;1a00paTtopHbIE) PA0OTHI IO VYEOHOMY OpeaAMETY « XuMusy». 8-11 kiacchl

MeToanueckoe mocoOue. JIOCTMIKEHME METAIpEAMETHBIX PE3YJbTAaTOB B paMKax

U3VUYEHUS MPEIMETOB €CTECTBEHHO-HAYYHOr0 0J10oKa. 5-9 kiaccel

M@TOI[I/I‘ICCKI/IC PEKOMCHOAIIH. Cucrema OLICHKH I[OCTI/I)KeHI/Iﬁ IJITAHUPYCEMBIX

OPEIMETHBIX PE3VIILTATOB OCBOCHHUS YUeOHOro npeaMera “Xumus”’. 8-9 kiiaccel

HUAD®POBBIE OBPA3ZOBATEJIBHBIE PECYPCblI W PECYPCbl CETH
HUHTEPHET:

A A A

HOC «Mosg nikoJsiay

Ennnas xosuiekims nmndpoBbIX 00pa30BaTEILHBIX PECYPCOB

JKypHan « XuMusa U XUMHUKWA))

CrpaBOYHUK XUMHUKA

[HIxoJbHBIE OJTUMITHAABI IT0 XUMHH
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https://edsoo.ru/2025/02/07/metodicheskie-rekomendaczii-po-izucheniyu-temy-okislitelno-vosstanovitelnye-reakczii-v-shkolnom-kurse-himii-2024g/
https://edsoo.ru/2025/02/07/uchebno-metodicheskoe-obespechenie-proczessov-prepodavaniya-himii-biologii-fiziki-na-urovnyah-osnovnogo-obshhego-i-srednego-obshhego-obrazovaniya-s-vklyucheniem-dopolnitelnogo-inzhenernogo-komponent/
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https://edsoo.ru/2025/02/07/bank-zadanij-dlya-tekushhego-oczenivaniya-po-uchebnomu-predmetu-himiya-2024g/
https://edsoo.ru/2025/01/16/kontekstnye-zadachi-zadaniya-k-uchebnomu-kursu-himiya-8-klass-2024-g/
https://edsoo.ru/2025/01/14/metodicheskij-kejs-himicheskaya-svyaz-kristallicheskie-reshyotki-himiya-9-klass-2024-g/
https://edsoo.ru/2024/12/28/prakticheskie-raboty-po-uchebnomu-predmetu-himiya-8-9-10-11-klassy-2024-g/
https://edsoo.ru/2023/12/20/dostizhenie-metapredmetnyh-rezultatov-v-ramkah-izucheniya-predmetov-estestvenno-nauchnogo-bloka-5-9-klassy-2023-g/
https://edsoo.ru/2023/12/20/dostizhenie-metapredmetnyh-rezultatov-v-ramkah-izucheniya-predmetov-estestvenno-nauchnogo-bloka-5-9-klassy-2023-g/
https://edsoo.ru/2024/07/22/metodicheskie-rekomendaczii-sistema-oczenki-dostizhenij-planiruemyh-predmetnyh-rezultatov-osvoeniya-uchebnogo-predmeta-himiya-8-9-klassy-2023-g/
https://edsoo.ru/2024/07/22/metodicheskie-rekomendaczii-sistema-oczenki-dostizhenij-planiruemyh-predmetnyh-rezultatov-osvoeniya-uchebnogo-predmeta-himiya-8-9-klassy-2023-g/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://chemistry-chemists.com/
http://www.chem100.ru/
http://www.chem.msu.ru/rus/olimp/

		2025-06-03T10:10:39+0400
	‎00f05e9c562827c72c
	Телегин А.В.




