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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIETIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OO0Ied cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAECT paclpee/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM POTrpaMMbl 110 XUMUH, ONPEAEIAET KOIUUECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEeMYI0 IOCIEI0BaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroIUXCs, OMPEaesieT BO3MOKHOCTH MPpeaMeTa JIs
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl Ha
YpOBHE OCHOBHOTO OO0IIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301macHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yyenue xumuu:

CIOCOOCTBYeT peanu3alii BO3MOXHOCTeM M camMopa3BUTHS U (OpMUpOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHOM  yuyeOHON  JesATEeNbHOCTH,  JKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs1/1a HAa €JMHCTBO MPHUPOJIBI U YEJIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTMYeckoe oOpa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHHMH XMMHUU 00ecnedrBaroTCs creuu(ukoil coieprkaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIyUMUCs CUCTEMBI NEPBOHAYATIBHBIX MOHATHI XMMHUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHM c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxoja kK €€ m3ydeHuro. CopepaHue CKJIAAbIBAETCS U3 CHUCTEMBI MOHATUH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHNS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYyYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMHU CIIOCOOCTBYET (POPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuu
MPOUCXOAUT C TPHBJICYCHHEM 3HAHUH W3 paHee M3YYCHHBIX YYEOHBIX IPEIAMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHI. 3ajada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IIPU U3YYCHHUH BEIIECTB U XUMUYECKUX PEaKlnid, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOIO OOIIEro OOpa3oBaHMs Ba)KHOE 3HAUYCHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX IPUOOPETEHUIO OOYYAIOIUMHUCS OIIbITA
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢gopmupoBanue o01Iel PYHKIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qrclie YMEHUA OOBSICHITh M OLIGHWBATH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aronuxcs TYMAaHUCTHUECKUX OTHOIIECHUH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEHN K CAMOKOHTPOIIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacos (2 gaca B Hesieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMEe HayK. Temna u
BeulecTBa. dusnueckue cBOWCTBAa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUH. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHus: CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAsST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KonuuectBo BemecrBa. Monb. MousipHast macca. B3auMocBsi3b KOJIMUECTBA, Macchl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHM.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccupukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMI0AeHHEe (PU3HUECKUX (TIJIaBICHHUE BOCKA, TasTHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t01eHue
U ONUCaHHWE TPU3HAKOB TNPOTEKAHUS XHMHYECKHX peakiuil (pasnokeHwe caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (), usydenme crmocoOoB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (pUIBTPOBaHUE, BBIIAPUBAHHUE, IUCTUIUISLINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pE3yJbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baxuelinue npeacraBuTe/ M HEOPraHM4YeCKNX BellecTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 32JIeMEHT M NMPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcunpl. Ilpumenenue xkucinopoga. CrnocoObl MONydeHHs KHUCIOpoJa B JlabopaTopuu U
npoMbIUIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/a.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — »nemeHT M mpocroe BemecTtBo. Haxokaenue Bomopoia B IMPUPOIE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0bI motydeHus. Kucinotel u conu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pacTtBope. XuMuyeckue cBoicTBa Bojabl. OcHOBaHUA. Ponb pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUuE NpUPOAHbIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lomyueHne okcuioB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB M OIKMCAHHE WX CBOMCTB, MOJy4YeHHE, COOMpaHHME, pacliO3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PAa3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEJOBaHHE OOpPa3I[0B HEOPTaHMUECKHUX BEIIECTB PA3TUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalIu3aluu, MOJIYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CtpoeHue aToMOB. XUMH4YeCKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJTIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepumoamyeckas cucremMa xumuueckux osnemeHtos J[. H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHUE, PEAKIIUU Pa3JI0KEHUS, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSTHIA,
ABJISIOLUXCSI CHCTEMHBIMHU U1l OT/AEIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aTOM, OJJIEKTPOH, HIPOTOH, HEUTPOH, HWOH, HYKJIWJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIC IMOPOJBI, IOJC3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUINA KPUCTAUIMYECKOM PEIIETKM M BHJIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMUYECKUX peakuil M0 pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUECKNUE YPABHEHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMH U NOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHoro oOMeHa. YCIIOBHUS MPOTEKaHUs pEaKIHii MOHHOrO OOMEHa, MOJHBIC U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIEeCTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoOB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMPOLIECca AUCCOLUALUU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WILIIOCTPUPYIOIIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO0mass xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJIEHiCTBHE ¢ MeTallaMH, HeMeTallJIaMH,
nienoyamu).  XsopoBogopod. ConsiHas KHCIOTa, XHMHYECKHE CBOWCTBA, IOJIY4YEHHUE,
npuMeHeHue. JlelficTBue XJIopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaskHelre Xia0pHuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYecKrue CBOWCTBA IMPOCTHIX BEIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (GU3MYECKUe M XMMUYECKHE CBOICTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynb¢aT-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpoCTpaHeHHE B MpuUpoae, (U3NYECKUEe H
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuyss Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usnueckue M XUMHUYECKHME CBoOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSAMHEHUSIMU a30Ta (KHCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyueHue. Mcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoicTBa. Axcop6ouus. Kpyropopot yriepoaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TII00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIH 3P QeKT. YrolbHas KHCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAUHEHHUSX yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [[OHATHE O OMOIOTHYEeCKH BaXKHBIX BEIIECTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuus (IV) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii Ixcnepumenn:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00pasllaMd XJIOPUAOB (TaJOT€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, M3y4€HHE XUMHUUECKUX CBOMCTB pa30aBIeHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YAOOpEHHUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO rasa, IPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OO0mas xapakTEepUCTHKA XWMHUYECKHX DJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCuAbl U TUAPOKCUABI HaTpus U Kanus. IIpumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus W KalblMs. BaxkHelmume coenruHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHto J[. H.
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoae. OPU3NUYeCKUe U XMMUYECKHUE CBOMCTBA
aTrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH 1A AITFOMHIHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUA KallbILUs U HATPUsS C BOJIOM (BO3MOKHO MCIOJIB30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, alFOMUHUS, IUHKA, xene3a (1) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHHE SKCTIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnbwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepus, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMUECKas PpEMIETKA, CIUIaBbl, (U3MYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE TMOPOJBI, TOJE3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOrO o00miero oOpa3oBaHuUs
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMM NOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMsI, CAMOPA3BUTHSA U COLMATIM3ALMN 00yYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCITUTAHMS:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(OpMaLueil 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HaHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTAaBICHNUA O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKHUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHHUIO U B3aUMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBAPHUIICH C IO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SX UYEIOBEKA C MPHUPOJHON Cpenoil, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEBHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH MO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB UM SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKOM KYJIBTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHON pabOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPAaTypOM, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHONW M HCCIIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 3/I0POBbI 00pa3 JKU3HU, OCO3HAHME IOCIEACTBUN W HENpUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs! alKOrojsl, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO Mpodeccil U TpyAa pa3InyHOro poja, yBaXeHHE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B PO EeCCHOHAIBHON CPeIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKHU 11eJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHUS TPaBUII OE30MMaCHOTO MOBEACHHS NIPU paboTe ¢ BEIICCTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIEM H IyTeH MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BbIACIAIOT 3HAYUMBIC JIA q)OpMHpOBaHI/Iﬂ
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OpPMUPOBATH MPEACTABIECHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMHU), UCIOIH30BaTh MOHATHUS i1 OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHABJIMBATb MPUYWMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTHUECKUE PACCYX ACHUS (MHIYKTHUBHBIC, 1€ TyKTUBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}IMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XuMudeckas ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 00BEKTOB — XMUMHYECKHAX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYHNS B U3YYaEMBIX IIPOIlECCaxX U SABICHUIX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE WHCTPYMEHTa IMO3HAHHUA, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
SKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CAaMOCTOSTEIbHO MPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs! TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSTh Pa3IUYHbIE METO/IbI U 3alIPOCHI IPU MOUCKE U 0TOOpe UHPOpMAIH U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh M aHAIM3UPOBATH B Ipollecce Y4eOHON U HCCiIed0BaTeIbCKOM
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIe MPUPOAHON CPEIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yYMEHUs 3agaBaTh BOINpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYE€HHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOIO
JKCIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OpPaTOpHOW PabOTHI MO HCCIETOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPENEIATh LENN AEATEIBHOCTH, INIAHUPOBATh, OCYILECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBAaTh IPENJIOKEHHBIM alrOpUTM AEWCTBUH NIpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 11enu,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIIOBUU 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHUIO O0O0S3aTEIBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



o0y4aroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBUH, cnenuduueckue A
OpeaMETHOW 00sacTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydeHus B 8 kJjacce NpeaMETHBIE pe3yibTaThl HA 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHas M MOJIEKYyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUILIATEIEHOCTh, CTENICHb OKUCIICHUS, XUMUYECKast peakiius, Kiaccuduxanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl U HEIOJIIpHAsi KOBAJIECHTHAsl CBs3b, MOHHAsl CBsSI3b, MOH, KAaTMOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUISI COCTaBi€HMUsI (POpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COeIMHEHMH 1o ¢opMynaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsSI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jiMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsii  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALEHUI B PA3JIMYHbIX YCIOBUSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



MPUMEHSATh OCHOBHBIE ONEPALIMU MBICIUTEILHON AESITENIBHOCTU — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBEHHO-HAY4YHbIE METOJbl  IO3HAHUsA —  HaOIAcHUuE, M3MEpEHHE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB IO MOJYYEHHUIO
U COOMpaHUIO Ta3000pa3HBIX BENMIECTB (BOJOPOJAA M KHCIOPOJAa), MPHUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JTakMyc, peHodranernt, METUIOPaHK U IPYTHUe).

K konny oOyueHus B 9 kiacce NpeIMETHBIE pe3ylbTaTbl HA OA30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJIOKHOE BEILIECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMAIMS, pPEaKIUd HOHHOTO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasl, WOHHAs, MeETalNIM4yecKas), KpUCTAJUIMYECKas pelETKa, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JIOIyCcTHUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U MPUMEHSTH 3TH
MIOHSITHS IIPH ONIMCAaHUM BELLIECTB U UX IIPEBPALICHMUI;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HHUS (OpMyn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeNMHEHUH 1o ¢dopmysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, HOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u OONbBIINE TIEPUOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuue, C
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHMS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJbIX IEPUOJIOB U IJIABHBIX MNOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIYy M COCTAaBy Y4YacTBYIOIIMX B pPEaKLUU BELIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUIN COOTBETCTBYIOILUX XUMUYECKUX PEaKLUii;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IMYHBIX KIJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOnrofarh MpaBuja [OJb30BAHUS XMMHUYECKOM TMOCyIol U J1abopaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO J1JA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KAaYECTBEHHBIN COCTaB Pa3jIM4YHBIX BEILECTB!
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M MOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpPAlMU MBICIUTEIBbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHUE, MOJECIUPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KIIACC
KoaundecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U
KoHTpoJibHbIE
n/n TeM NPOrpaMMbl Bcero
padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumust — BakHas 00J1acThb
€CTECTBO3HAHUS U
1.1 . 5
MPAKTUYECKOU JIeSITEIbHOCTH
yeJoBeKa
BemecTBa 1 xuMu4eckue
1.2 15 1
peaKkuu
Hroro no paszneny 20

Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

51 Boznyx. Kucnopog. [lonstue

2.2

00 okcumax 6
Bonopoa.llonsitue o kucnorax 3

U COJIAX

Boga. PactBopsl. [lonsitue 06 5 1

2.3

OCHOBAHHUAX

OcHOBHBIE KJ1acChl
2.4 . 11 1
HEOPraHUYECKUX COEAVNHEHUN

Hroro 1o pasuery 30

IIpakTH4eckue
padoThI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPCHI

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [JOK
https://m.edso00.ru/7f41837c
bu6mmoreka [IOK
https://m.edso00.ru/7f41837c
bu6mmoreka [IOK
https://m.edso0.ru/7f41837¢c
bu6mmoreka [JOK
https://m.edso00.ru/7f41837c

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.

Xumunueckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE pPe€aKIuu


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

3.1
XHUMUYECKHX dj1eMeHToB JI. 1.
MenneneeBa. CtpoeHue aToma
XuMHYecKasi CBSI3b.

3.2 OKHCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITUN

Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Ne i/

Pa3zpea 1.

11

1.2

1.3

HaumeHoBaHue pa3/iesioB M TeM
NMPorpamMmbl

BemecTBo M XMMHYeCKHE PeaKIUH
[ToBTOpeHue u yriydsieHne 3HaHUuH
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peaxkiun

DNEKTPOIUTHYECKAs JUCCOLUAIIHS.
XHUMHUYECKUE PEAKLIUU B PACTBOPAX

Hroro no paszneny

Pasznea 2.

2.1

2.2

2.3

2.4

HeMeTanabl 1 UX cOeTUHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX
snemeHToB VIIA-rpynmnsl. ['anorenst
OO0mas XxapakTepuCTUKa XUMHUECKUX
snemeHToB VIA-rpynmsl. Cepa u eé
COEZIMHEHUS

OO0mas XxapakTepuCTUKa XUMHIECKIX

anemeHToB VA-rpynmsl. A30T, pochop u ux

COECTUHEHUS

OO11ast XxapaKTepUCTHKA XUMHUYECKUX
anemeHToB |VA-rpynnel. Yraepoa u
KPEMHUI U UX COEANHEHUS

Hroro no paszneny

KoanuecTBo 4acoB

Bcero

17

25

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/7f41a636
bubnuorexa [JOK
https://m.edsoo.ru/7f41a636
bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

but6mmorekxa [IOK
https://m.edso0.ru/7f41a636

but6mmorexa [IOK
https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO1re cBOMCTBAa METAIJIOB

3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS

Hroro no pazgeny

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa 1 MmaTepraisl B )KM3HU YEJIOBEKa
Uroro no pazgeny
PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

16

20

68

but6mmoreka [IOK
https://m.edso0.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo0.ru/7f41a636

bubnunoreka LIOK
https://m.edsoo0.ru/7f41a636

bubnuoreka [{OK
https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC

Ne
n/n

10

Tema ypoka

[Ipenmer xumuu. Poiap XuMuu B 5KU3HU
yejoBeKa. Tea u Bemecrsa

ITonsaTHe 0 MeTOAaX MO3HAHUS B XUMUH

[TpakTruyeckas pabora Ne 1 «IIpaBumiia paboTs
B J1a0OpaTOpuu U MPUEMBI 0OpaIeHHs ¢
1a00paTOPHBIM 000PYIOBAaHHEM)

Yucrele BemecTBa 1 cMecu. CriocoObl
pas3aeneHus cMecen

[TpakTuueckas pabota Ne 2 «Paznenenue
cMmeceil (Ha mpuMepe OYUCTKH MMOBAPEHHOMN
COJIN)»

ATOMBI U MOJIEKYJIBI

XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI)
XUMHUYECKHUX 3JIEMEHTOB

HpOCTLIC 1 CJIIOXKHBIC BCIICCTBA

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumunyeckas popmyia. BaneHTHOCTh aTOMOB
XUMHYECKHUX 3JIEMEHTOB

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d227e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bubmuorexa [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6c
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2d50

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

11

12

13

14

15

16

17

18

19

20

21

22

OtHOCUTEIbHAA aTOMHAd Macca.
OTHOCHUTEBHAS MOJICKYJIIpHAs Macca

MaccoBas 107181 XUMHYECKOI'0 2JIE€MEHTa B
COCINHCHNHN

KomnuectBo BemecrBa. Moisb. Mousipaast
Macca

Pu3nYecKue U XUMHYECKUE SIBJICHUS.
XHUMHUUECKas peaKLus

[Ipu3Haku u yCcioBUS MPOTEKAHUSA
XUMHYECKUX PEAKIUI

3aKoH COXpaHCHHUA MACChbl BEHICCTB.
XUMHYECKHE YpaBHCHUA

Brrunciienust KoJimuecTBa, MacChl BEIIECTBA 10
YPaBHEHUSAM XUMUYECKUX PEAKINN

Knaccudukanmsi XuMUuecKux peakimia
(coenuHeHus, pa3IoKeHHs, 3aMEIICHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHImKIoneaucT. O0o0IIEeHnE U
cucTeMaTu3alus 3HaHui

KonTponpnas padora Nel mo Teme «BerectBa
Y XUMUYECKUE PEAKIIMH

Bo3nyx — cmech razos. Cocras Bo3ayxa.
Kucnopox — s3nemMeHT U IPOCTOE BEIIECTBO.
O30H

dusnueckue U XUMHUYECKHE CBOIICTBA
KHCIIOpo/ia (peakIuy OKUCIICHHS, TOPCHHE).
[Tonsarme 00 okcumax

bubmuorexa [JOK
https://m.edsoo.ru/ff0d323c
bubmuoreka [JOK
https://m.edso0.ru/ff0d350c
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6
bubmuorexa [JOK
https://m.edsoo.ru/ff0d3b88
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d448e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

23

24

25

26

27

28

29

30

31

32

33

CriocoOpl MostydeHus: KMUCI0poia B
71a00paTOPUX M MTPOMBIIUICHHOCTH.
[Tpumenenue kucmopoaa

TemnoBoii 3¢ (HeKT XUMUIECKOH peaKIuH,
MOHATHE O TEPMOXUMHUIECKOM ypaBHEHUH,
9K30- ¥ SHJOTEPMHUYECKHUX PEaKIIHSIX

TomuBo (HedTh, yroib U METaH).
3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €T0
MIPEIOTBPALICHUS

[IpakTrueckas padota Ne 3 o Teme
«[lony4yenue u cobupanue KUCIOPO/Ia,
W3Y4YE€HHE €ro CBOMCTBY

BOI[OpO,I[ — QJICMCHT U ITPOCTOC BCUICCTBO.

Haxosxnenue B mpupojie

duznueckre 1 XUMUYECKHE CBOMCTBA
Bojopoaa. [Ipumenenne Bogopoaa

IlonsTHE 0 KMCIIOTaX U COJIAX

Crioco0bl TToTy4eHust BOAOPO/Ia B
nabopaTtopuu

[TpakTrueckas padota Ne 4 o Teme
«[lonydyenue u cobupanue Bogopoaa,
W3y4YEHUE €r0 CBOMCTB)

MossipHblii 00bEM ra3oB. 3ak0oH ABOTaIpPO

Brruncienus O6’béMa, KOJIHMYCCTBA BEIICCTBA

rasa 1o €ro M3Be€CTHOMY KOJIMUECTBY
BEIIECTBA UIIN 00BEMY

bubmuoreka [JOK
https://m.edsoo.ru/ff0d497a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4ae?

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d?2
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d542e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

34

35

36

37

38

39

40

41

42

43

44

45

Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO
peaKuy Ha OCHOBE 3aKOHA 00bEMHBIX
OTHOIIIEHUI Tra30B

dusndeckre U XUMHUYCCKUE CBOMCTBA BOJIBI

CocraB ocHoBanui. [TonsTue 00 nHIUKAaTOpaX

Bona kak pacTBOPHUTELIIb. Hacriiennsie u
HCHACBIIICHHBIC PACTBOPLI. MaccoBas nons
BCHICCTBA B paCTBOPEC

[IpakTuueckas padbora Ne 5 o teme

«IIpuroToBiIeHHE PACTBOPOB C OIPEAEIEHHON

MAacCOBOM J0JIei paCTBOPEHHOTO BEIIIECTBAY
Kontponbnas padota No2 o teme
«Kucnopoa. Bonopoa. Boga»
Oxcunsl: cocTaB, KaccupUKalus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcHoBaHuUs: cCOCTaB, KJIacCH(PUKAIIHS,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
OCHOBaHUM

Kucnotsr: cocras, kmaccudukanms,
HOMEHKJIaTypa

[TonydyeHnne nu XuMHYECKHE CBOMCTBA KUCTIOT

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

bubmuoreka [JOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5b40

bu6mmorexka [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d67ca
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca
bu6mmorexa [IOK
https://m.edsoo.ru/ff0dfee2
bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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52

53

54

55

56

Comnu (cpenHue): HOMEHKIATypa, CoCOObI
MOJTYYeHHS, XUMHYECKUE CBOMCTBA

[TpakTuyeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHX
COCIMHECHUI»

TlousTue 0 reHeTUYECKON CBSI3U.
['eneTndeckue psiabpl METaIa U HEMETaJIA.

I'eneTnyeckas cBs3b MCXKAY KilaCCaMu
HCOPIraHUYCCKUX CO@ﬂHHeHHﬁ.

O000111eH1E U CUCTEMATH3aIMsl 3HAHUN 110
TeMe "OCHOBHBIE KJIACChl HEOPTaHUUECKUX
coenuHeHun"

Kontponbnas padota Ne3 no teme "OcHOBHBIE
KJIACCHl HEOPTAaHUYECKUX COCTMHEHHI"

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XUMHYECKHUX 3JIeMEHTOB. [IoHATHE O rpyniax
CXOOHBIX 3JICMCHTOB

[Tepuonnueckuii 3akoH u [leprnonnueckas
CHCTeMa XMMHYECKHUX 3eMeHTOB JI. H.
Menpeneena

[Iepuonsl, rpynmsl, MOATPYIIIBI

Crpoenue atomoB. COCTaB aTOMHBIX SIZIED.
N30To118!

CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB llepuoanueckoii cucremst . U.
MenneneeBa

bubmumoreka [IOK
https://m.edsoo.ru/00ad9474

bubmuoreka [JOK
https://m.edso0.ru/00ad9b7c

bu6mmoreka [JOK
https://m.edso0.ru/00ad9a50

bubmuorexa [JOK
https://m.edso0.ru/00ad9ch?2

bu6mmorexka [IOK
https://m.edso0.ru/00ad9ch?2

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ela

bu6mmoreka [JOK
https://m.edso0.ru/00ad9ffa

bu6nmoreka [JOK
https://m.edsoo.ru/00ada52c

bu6mmorexa [IOK
https://m.edsoo.ru/00ada52c

bubmuorexa [JOK
https://m.edso0.ru/00ada342

bu6nmoreka [JOK
https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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66

67

68

XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA 10
ero noyioxkeHuto B [leproaudeckoit cucrteme
. . MenneneeBa

3nauenue [lepuoauyeckoro 3akoHa ass
pa3BuTUA HAayKu U npaktuku. . 1.
MeHeneeB — y4€HbIU, IEAATOT U IPAKIaHUH

DIEeKTPOOTPULIATEIBHOCTH ATOMOB
XUMHYECKHX 3JIeMeHTOB/ Beepoccuiickas
poBepouHas paboTa

HMonnas xumu4deckas CBs3b

KoBanenTHas noJjrsipHad XuMHUYCCKasa CBA3b

KoBanenTHas HEMOJIsIpHasd XUMHUYCCKasA CBA3b

CreneHb OKUCICHUSA

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pcakuuu

OKHUCIINTEIIN U BOCCTAHOBUTEIN

O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110
teme "CtpoeHue atoma. XMMH4ecKas CBA3b."

KonTponbnas padota Ne4 o teme «CtpoeHue
atoma. XMMHUYECKasl CBSI3b)»

VYPOK KOppeKIMH 3HaHUH 110 XUMUH 32 Kypc 8
KJ1acca.

bubmuoreka [JOK
https://m.edso0.ru/00ada824

bubmuoreka [JOK
https://m.edso0.ru/00ada96e

bu6mmoreka [IOK
https://m.edso0.ru/00adaab8

bubmuorexa [JOK
https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
https://m.edso0.ru/00adaab8
bu6mmoreka [IOK
https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
https://m.edso0.ru/00adae28
bu6mmorexa [IOK
https://m.edso00.ru/00adb076
bu6mmoreka [IOK
https://m.edso00.ru/00adb076
bubmuorexa [JOK
https://m.edso0.ru/00adb33c
bu6mmorexa [IOK
https://m.edsoo.ru/00adb486
bubmuorexa [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Tema ypoka

[Tepuonuueckuii 3aK0OH.
[Tepuonnueckas cucrema
XUMHUYECKUX dieMeHToR /I, M.
MenaeneeBa

3aKOHOMEPHOCTHU B U3MEHEHUU
CBOMCTB XMMHUYECKUX HJIEMEHTOB
MEPBBIX TPEX MEPUOTOB
Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

Buibl XUMU4YeCKOM CBSI3W U THUIIBI
KPUCTAJUTMYECKUX PEIIETOK
KonTtponbHas padora Nel no reme
«[ToBTOpEHUe u yrnyoaeHue
3HaHWI OCHOBHBIX pa3/elioB Kypca
8 kacca»

KJ'IaCCI/I(I)I/IKaI_II/IH XUMHNYCCKHUX

peaKLIPII:I 110 pa3JINYHbIM IMPU3HAKAM

[ToHsATHE O CKOPOCTH XMMHYECKOU

pCaKkuu. IToHsATHE O TOMOTEHHBIX 1

TETEPOreHHBIX PEaKLUAX
[TonsiTHE O XNMHYECKOM

paBHOBecHH. DAKTOPBI, BIUAIONINE
Ha CKOPOCTh XUMHUYECKOW PEAKIINH

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

bubmuorexa [JOK
https://m.edsoo.ru/00adb7e2
bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bu6nmoreka [JOK
https://m.edsoo.ru/00adbcb0

bu6mmorexa [IOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

1 MOJIOKCHUEC XUMHNYCCKOT'O
PaBHOBECHUA

OKHUCIIUTEBHO-
BOCCTAHOBUTCJILHEBIC peaKI_II/II/I

9JI€KTpOJ'II/ITI/I‘ICCKaH Jucconuanus.
9JI€KTpOJ'II/ITBI M HEOJICKTPOJIUTEI.

Teopus 3NEKTPOIUTUYECKON
nuccouuanuu. CHUIbHbBIE U c1a0ble
ANEKTPOJIUTHI

HoHnHbIe ypaBHEHHsI peakui

XUMHUYECKHE CBOWCTBA KUCIIOT U
OCHOBaHHI B CBETE MPEACTABICHUI
00 DJIEKTPOIUTUICCKON
JIMCCOUAIINT

XHMUMHUUYECKHUE CBOMCTBA COJIEH B
CBETe MpeicTaBIeHut 00
AJIEKTPOJIUTUYECKON JUCCOLMALINI

[TonsTre o0 runponuse conen

O0001IeHe B CUCTEMATH3 A
3HAHWH 110 TEME
"DnexkTpoauTrIecKas
nucconuanud. Peaknuu B
pactBopax".

[IpakTnueckas padora Ne 1.
«Pemienne 3KCIepuMEHTAIbHBIX
3a7a49»

bubmuorexa [JOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edso0.ru/00ae0d0a

bu6mmoreka [IOK
https://m.edso0.ru/00adcd68

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

bubmuorexa [JOK
https://m.edso0.ru/00add5d8

bu6nmoreka [JOK
https://m.edsoo.ru/00add8b2

bu6mmorexa [IOK
https://m.edsoo.ru/00add9d4

bu6mmorexa [IOK
https://m.edsoo.ru/00addd12

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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19

20

21

22

23

24

25

26

KonrtponsHas padora Ne2 o reme
«IIEKTPONUTHYECKAS
auccoranus. XuMUIeCKnue
pEakKLuy B PaCTBOPaX»

OO01mas xapakTepuCTHKA TaJIOTCHOB.
XUMHUYECKHE CBOMCTBA HA PUMEPE
xJjopa

XnopoBoaopoa. CossiHast KUCIIOTA,

XMMHYECKHUE CBOMCTBA, MOJYYEHUE,
MIPUMEHEHHE

[IpakTuueckas padbora Ne 2 o Teme
«IlonydeHne consiHON KUCIOTHI,
H3y4YEHHE €€ CBOMCTBY»

Brraucnenus 1o YpaBHCHUAM
XUMHUYCCKUX peaKHHﬁ, €CJIM OAMH
U3 pCarcHToB J1aH B H30BITKE

OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VIA-rpynmst

AnnoTponHbie MOIU(UKALIUN CEPBHI.

Haxoxnenue cepol u eé
COEMHEHHH B IIPUPOJIE.
XHWMHYECKHE CBOMCTBA CEPBI
CepoBonopoJi, CTpOEHHUE,
¢bu3nyeckrue 1 XuMU4YeCcKHe
CBOMCTBA

Oxcunppl cepbl. CepHas KHCIIOTA,

(bI/ISI/ILIeCKI/IC U XUMHWYCCKHE
CBOI\/'ICTBE[, MMPUMCHCHUC

bu6mmoreka [IOK
https://m.edsoo.ru/00addecO

bubmuorexa [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK
https://m.edso0.ru/00ade104

bubmuorexa [JOK
https://m.edso0.ru/00ade348

bu6nmoreka [JOK
https://m.edso0.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmorexa [IOK
https://m.edso0.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

27

28

29

30

31

32

33

34

XUMHYECKUE PEAKLIUH, JICKAINE B
OCHOBE IMPOMBIIIJIEHHOTO CIIoco0a
MOJyYECHUSI CEPHOM KUCIIOTHI.
XUMUYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpeibl
COCJIMHEHUSIMU CEPBI

Brrancinenune maccoBoii 10H
BbIX0/1a TPOJIYKTA PEaKLUU
OO01mmas xapakTepucTHKa SJICMCHTOB
VA-rpynmnsl. A3o0T,
pacmpocTpaHeHue B IPUPO/IE,
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBa

AmMHEaK, ero Gu3nvecKue u
XMMHYECKHE CBOMCTBA, MOJTyYCHUE
U IPUMEHEHUE

ITpakTruyeckas pabora Ne 3 o Teme
«IlonydyeHne aMMHaKka, U3y4eHue
€ro CBOMCTB»

A30THas KuCnoTa, € husnyeckue u
XUMHUYECKHE CBOICTBA

Hcnonb30BaHre HUTPATOB U oIl
aMMOHUS B KQU€CTBE MUHEPATIbHBIX
ynoOpeHuit. XuMuieckoe
3arpsI3HEHUE OKPYKAIOLIEH Cpebl
COEMHEHUSAMH a30Ta

®docdop. Oxcun pochopa (V) u
dbocdopHas kucnora, pusndeckue u
XMMHYECKHE CBOMCTBA, IMOJyYEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adeeab

bu6mmoreka [IOK
https://m.edso0.ru/00adf004

bu6mmoreka [IOK
https://m.edso0.ru/00adf180

bu6nmoreka [JOK
https://m.edso0.ru/00adf306

bu6mmoreka [JOK
https://m.edsoo0.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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42

43

Hcnonb3oBanue GocdaToB B
KauecTBE MUHEPATbHBIX
ynoOpeHui. 3arpsa3HeHue
MIPUPOTHOM cpenbl hochaTamu
Yraepon, paclipocTpaHEHHE B
npupoje, Gpuzndeckue u
XUMHUYECKHE CBOICTBA

Oxcunel yriaepona, ux Gu3nveckue
Y XMMHYECKHE CBOMCTBA.
DKoJoru4eckue npoOIemsl,
CBSI3aHHBIE C OKCUJIOM YyTJepo/ia
(V)

VYrospHasa KUCIIOTa U €€ COJIU

ITpakTuyeckas pabora Ne 4 o Teme
"[losrydeHne yrieKucioro rasa.
KauecTBeHHas peakuus Ha
KapOoHaT-MOH"

[lepBoHauyanbHbIE TOHATHUS 00

OpraHNYCCKUX BCIIECCTBAX KaAK O
COCAUHCHUAX YIIIepoda

Kpemuuii u ero coeguHeHus

O0001IeHe B CUCTEMaTH3 A
3HaHUH 110 TeMme "Baknaeiimme
HeMeTaJlJIBl ¥ UX COSINHEHN".
Pemenue pacueTHbIxX 3a1a4.

[TpakTuyeckas pabora Ne 5.

bu6mmoreka [IOK
https://m.edso0.ru/00adfc20

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢c

bu6nmoreka [JOK
https://m.edso0.ru/00ae027e

bu6nmoreka [JOK
https://m.edso0.ru/00ae054e

bu6mmorexa [IOK
https://m.edsoo.ru/00ae080a

bu6mmorexa [IOK
https://m.edso0.ru/00ad9ch?2

bu6nmoreka [JOK


https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ad9cb2

44

45
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48

49

50

51

Pemrenne skciepuMeHTaIBHBIX
3a7ad4 1o teMme «Baxneiimune
HEMETAJIJIBI U UX COEIUHEHUI

KonrtponsHas padora Ne3 o reme
«BaxxgeuIme HeMeTaJIbl U UX
COEIMHEHU

OO61as xapakTepucTHKa
XUMHUYECKUX IJIEMEHTOB —
MeTaJUIOB. MeTtajuinueckas CBs3b U
METAJUINYECKast KpUCTAJUINYecKas
pemérka. Pu3nYecKue CBOMCTBA
METaJJIOB

XHUMHUYECKHE CBOMCTBA METAJLIIOB.
DNEeKTPOXUMHUYECCKUN P
HaIpsHKEHUN METaJUIOB

OO1u11e crnocoObl MOTyYSHHS
metaioB. CriaBbl. Berauciaenus
110 YPAaBHCHUAM XUMHWYCCKUX
peaKIyii, €CIIM OJJH U3 PEarcHTOB
COZEPKUT IPUMECH

Ilonstue o KOppO31uHn MCTAJIJIOB

Ilenouynble MeTaIbI

OKCI/I)IBI U TUAPOKCHUJIBI HATPUA U
KaJInust

Ilenoyno3eMeabHbIe METaJIbI —
KaJILIIUA Y MarHui

https://m.edso0.ru/00ae0bf2

bubmuorexa [JOK
https://m.edso0.ru/00ae0e18

bu6mmoreka [IOK
https://m.edso0.ru/00ae103e

bu6mmoreka [IOK
https://m.edso0.ru/00ae1156

bu6mmoreka [IOK
https://m.edso0.ru/00ae1156

bu6nmoreka [JOK
https://m.edso0o.ru/00ae1278

bu6mmoreka [JOK
https://m.edso0.ru/00ael14b2
bu6mmorexa [IOK
https://m.edsoo.ru/00ae14b2
bu6mmoreka [JOK
https://m.edso00.ru/00ae15e8



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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62

Bakueiinme coefuHESHNAS KLU

O0001IeHYE ¥ CUCTEMATU3 AU
3HAHUH

JKEcTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHECHUS

[IpakTuueckas padbora Ne 6 o Teme

"YKECTKOCTh BOABI I METOIEI €6
yCTpaHeHus"

AJTOMUHAN

AMdoTepHbIe CBOMCTBA OKCHIA U
THIPOKCHIA

Kemeso

OKCI/II[I)I, TUAPOKCUABI U COJIN
xenesa (1) u xenesa (1)

O0001IeHE U cCUCTEMAaTU3 AU
3HaHUH

[IpakTnueckas padora Ne 7.
Pemenue skcnepuMeHTaIbHBIX
3ajJa4 no teMe «BakHeuIme
METaJUIBI U UX COEJTMHEHUS)Y

Beruucnenus no ypaBHeHHSIM
XUMHUYECKHX PEAKLUH, €CIIH OUH
U3 PEareHToB JIaH B 30BITKE WIN
COJIEPKUT IpUMeECH. Brruncienus
MacCOBOM J0JIU BbIXOJa IPOLYKTa

bubmuoreka [JOK
https://m.edso0.ru/00ae15e8

bu6mmoreka [IOK
https://m.edso0.ru/00ae1886

bu6mmoreka [IOK
https://m.edso0.ru/00aelae8

bu6mmoreka [IOK
https://m.edso00.ru/00aelc64
bubmuorexa [JOK
https://m.edso00.ru/00aelc64
bu6mmoreka [IOK
https://m.eds00.ru/00ae1d86
bu6mmorexa [IOK
https://m.eds00.ru/00ae35e6

bubmuorexa [JOK
https://m.edsoo0.ru/00ae3de8

bubmuorexa [JOK
https://m.edsoo.ru/00ael1750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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peakuuu
O0001IeHrEe U cUCTEMaTU3aLUs

3HAHUH

KontponbHas padota Ne4 o teme
«BaxHeime MeTalIbl U UX
COETUHEHUS»

BemectBa u marepuassl B
MTOBCEIHEBHOM )KM3HU UeIOBEKa
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

Ponb xumum B periennu
HKOJIOTHYECKUX MPOOIEM
PesepBHeIi ypok. O000IICHHE 1
cUcTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

bu6mmoreka [IOK
https://m.eds00.ru/00ae3f50
bu6mmoreka [IOK
https://m.eds00.ru/00ae4270
bubmuorexa [JOK
https://m.eds00.ru/00ae4270
bu6mmoreka [IOK
https://m.edso0.ru/00adb33c



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00adb33c




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 9 knacc/ I'abpuensua O.C., Octpoymon U.I"., CnaakoB C.A. AKIMOHEpHOE 00IIECTBO
«3narenscTBO «lIpocBemenune»

Xumus. 8 kiace. ['abpuensn, Octpoymos, Cnankos. [Ipocsemenue. 2021t

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

-IIporpamma kypca xumuu ans 8—9 kiaccoB 0011eo0pa3oBaTeNnbHbIX yupexaeHuil (aBTopsl O.
C. I'abpuensu, U. I'. Octpoymos, C. A. Cnankos

-Meroaunueckoe nocodue. 8 kiacc (aBropsl O. C. ['abpuensu, W.I'. Octpoymos, C.A.
Crnaakos).

-Pabouas terpans. 8 kiacc (aBropsl O. C. I'abpuensan, C.A. Crankos).

-Terpanp s 1a60OpaTOPHBIX OMBITOB U MpakTU4Yeckux padot. § kinacc (aBTopsl O. C.
["abpuensn, 1.B. Axcénosa).

-XuMus B TecTax, 3a/1a4ax 1 ynpaxHeHusx. 8 kinacc (aBropsl O.C. ['abpuenss,

N.B. Tpury6uax).

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

OI'MC "Mos mikona" https://myschool.edu.ru
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