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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa 1o XMMHHU Ha YpPOBHE OCHOBHOTO 00IIeT0 00pa3oBaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YYETOM KOHIICTILUU NPENoJaBaHus y4eOHOro MpeaMera
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, oO0mel cTparernu OOydeHHs,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIUXCS CpEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE NIPEIMETHOE COJEpPKAHUE, IPEyCMaTPpUBAET paclpelesIeHUe ero mo Kjiaccam u
CTPYKTYpHUpOBaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XUMHHU, ONPEAEISAET KOJIUYECTBEHHbIE
Y KQUeCTBEHHbBIC XapaKTEPUCTUKU COACPKAHUS, PEKOMEHIYEMYIO ITOCIIeIOBATEIbHOCTD U3yUeHUs
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHMKH Y4eOHOTO mpoliecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaIOUINXCs, ONPEAENISIET BO3SMOKHOCTHU MPEAMETA JIJIS peaiu3alun
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero oOpa3oBaHus, a Takke TpeOOBaHMI K pe3ylbTaTaM OOy4YeHHS XMMHUU Ha
YpOBHE IIeJiel M3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB y4eOHO-II03HABATEIbHON AESITENbHOCTU
00yyJaromierocs o OCBOCHUIO0 y4eOHOTO COACpIKaAHUS.

3HaHUEe XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €0
MPEJICTABICHUI O MAaTepUAIILHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMHUPYEMbIE XUMHUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIUU BEIIECTB B MPUPOJIE, O MyTIAX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTHUECKOM, MUILEBOM U HKOJIOTUYECKON 0€3011acHOCTH, MPOOJIeM 3paBOOXPAHEHNUS.

N3yuenne xumMuu:

CIOCOOCTBYET peau3aliii BO3MOKHOCTEH JUIsl CaMOPa3BUTHUS U GOPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001Iel U (QYHKIIMOHATIEHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaroumxcs,
HaBBIKOB  HMX  CaMOCTOSITE€IbHON  y4eOHOH  JesATEeIbHOCTH,  OKCIEPUMEHTAJIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaroM B ()OPMHUPOBAHUU
€CTEeCTBEHHO--HAyYHON TPAMOTHOCTH 00yYarOIIUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO--HAyYHBIM
3HAaHUSAM, K TPHUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJaJ B D3KOJOTMYECKOoe OOpa3oBaHUE
00ydaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH OOECHEUMBAIOTCS CHEeUU(UKON comeprkaHus
y4eOHOT0 MpeIMeTa, KOTOPbIH SIBIISIETCS EAarorn4ecky aJanTHPOBAaHHBIM OTpakeHHEM 0a30BOM
HAyKH XMMUU Ha ONPEeIEHHOM dTarle €€ pa3BUTHUSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs OPUEHTHPOBAH HAa OCBOCHUE
00yYaroIKUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHI OPraHUIeCKON XUMHH.

CtpykTypa coiepxaHHsl MPOrpaMMbl MO XMMHHU C(HOpPMHUPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé msyueHuro. CopepxaHUe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpraHM30BaHbl IO NPHUHIMITY IOCJIEI0BATEILHOIO PAa3BUTHS 3HAHUW HAa OCHOBE
TEOPETHUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHsI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

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

— YYEHHSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTUICCKON JUCCOIMAIINH BEIIECTB B pACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIHLHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSS
GbyHKIUN 0OBSICHEHHS U TPOTHO3UPOBAHUS CBOMCTB, CTPOSHUS U BOZMOKHOCTEH MPaKTUYECKOTO
MPUMEHEHUS U MOTYUYEHUS U3yYaeMbIX BEIIECTB.

OcBocHHE MPOrpaMMBI 0 XUMHUHU CIIOCOOCTBYET (DOPMHPOBAHHUIO TPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIEH HAYyYHOM KapTUHbI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOLLIEHUSI K HAyYHOMY 3HaHHUIO U METOJIaM M03HaHus B Hayke. M3yueHue xumuu
MPOUCXOAUT C MIPUBJICUCHUEM 3HAHUM U3 paHee U3yUCHHBIX YUeOHBIX MPeaMeToB: « OKpyKaromun
Mup», «bronorus. 5-7 xnacced» n «dusnka. 7 Kiace.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIBTYpHI. 3aada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CUCTEMBl XUMHYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpPMUPOBAHUM ¥ PA3BUTHH I[MO3HABATEIBHBIX YMEHHW ¥ WX NPUMEHEHUU B Y4eOHO-
MO3HABATEJILHOW U Y4EOHO-UCCIE0BATEILCKON ACATENHPHOCTH, OCBOEHUHU MPaBUII 0€3011acCHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKHU3HH.

[Ipy u3ydyeHHM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NpPUOOPENTH TaKue LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYEHHUs] Ha CHCTEMAaTHYECKOE TMPUOOIICHUE OO0yJYaromuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATEIIbHOW  JESATENBHOCTH, HAay4YHbIM  METOJaM  IO3HAHUS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— ofecrieueHre YCJIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
Pa3HOOOpa3HOM JEeATETHLHOCTH, MO3HAHWS U CaMOIO3HAHMSI, KIIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATHHOE 3HAUCHHE [IJIS1 PA3TMIHBIX BUIOB JICATEIHOCTH;

— ¢gopmupoBanue o6mIel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qrCIie yMEHHUH OOBSICHATH U OIICHUBATH SBJICHUS OKPYKAIOIIETO MUPA, MCIIOIb3Ysl 3HAHUS U OIIBIT,
MOJIyYEHHBIE MPU W3YUYEHUU XUMHUHU, MPUMEHATh WX TPH PEHICHUH MPoOJIeM B MOBCETHEBHON
KU3HH U TPYJIOBOH JCSATEIHHOCTH;

— (opMupoBaHue y 00yUarOMUXCs TYMaHUCTHUECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HaHWHA I BBIPAOOTKM SKOJOTHUYECKH IeJeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpenpbl;

— pa3BUTHE MOTUBAIMU K 00YyYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHUS OOINEYEIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOpY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO01ee YUCIIO YacoB, OTBEACHHBIX I M3yUCHUS XUMHUHU Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B § kimacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHS B CUCTEME Hayk. Tena u
BeniecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
no3HaHus B xumuu. Yucteie BemectBa u cMecu. CriocoObl pa3/iesieHus CMECEi.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XHMHUYECKUX JJIEMEHTOB.
[IpocThie u clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA
cocraBa BewlecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBas 105151 XUMHYECKOTO 2JIEMEHTa B COSIMHEHUU.

KonuuecTBo BemectBa. Moib. MonspHas Macca. B3auMocBs3b KOJIMYECTBA, MAcChl U YK CIia
CTPYKTYPHBIX €IMHUII BellecTBa. Pacuérel mo popmyiiaMm XuMUYECKUX COCTMHEHUH.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukamus XuMUYecKuX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCyJ0#, npaBuwiaMu paboThl B jaboparopuu U npuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBJIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHHE W KOHJACHCAIMS BOJAbI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOECHCTBHE MeJla C KUCIOTOM) SIBJICHUH, HAOII0IeHIE U
OTKCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakluii (pa3iokKeHne caxapa, B3auMOJIeHCTBHE
CepHOW KHUCIIOTHI ¢ XJOpHAOM Oapusi, pasznoxkeHue rujapokcuaa menu (ll) mpu HarpeBanuw,
B3aUMOJICHCTBUE kKese3a ¢ pactBopoM conu Meau (1), mzydenue crocoOoB pasjieneHus cMecei:
C TIOMOIIBIO MarHuTa, QWIBTPOBAaHMWE, BHIAPUBAHUE, IUCTWUIAIMS, Xpomartorpadusi,
MPOBEJICHNE OYUCTKU TMOBApEHHOH CONM, HAOIIOJACHHE W OMUCAaHHE Pe3yJIbTaTOB IMPOBEICHUS
ONbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsSI MAacChl, CO3JaHUE MOJEIEeH MOJIEKYJ
(1rapocTep’KHEBBIX).

BazkHeiinue npeacTaBuTe/ I HEOPraHUYECKUX BelIECTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35eMEHT M NIpPOCTOE BELIECTBO.
Haxoxnaenue kuciaopoja B nmpupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrocoObl MMOJydeHHs KHCIOpoJa B Jlaboparopuu U
npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alIoTporHas MOAU(pUKALus
KHCIIOpO/a.

TermmoBoit >(PekT XUMHUYECKONW pEeaKIuH, TEPMOXMMHUYECKHE YpaBHEHUS, 53K30- H
OHAOTEPMUYECKHE peakuuu. TOoImauBO: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopox — snemeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B npupoje, Gpuzndeckue
¥ XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoNTydeHus. KuciaoTel u comu.

Mousipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusznyeckue cBoMcTBa BOAbL. Boma kak pactBoputTenb. PactBopbl. HackimeHHele u
HEHACBIIICHHBIE PAcTBOpPHI. PacTBOpUMOCTh BelIeCTB B BojJe. MaccoBasi J0Js BEIIECTBA B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranuvecknx coeauHeHnid. Oxcunpl. Kimaccupukamus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukaius OcCHOBaHMA: MIENOYM W HEPACTBOPUMBIC OCHOBAHHUSI.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBoMcTBa KUCIOT. P akruBHocTH MetaiuioB H. H. bekerosa. Ilosrydenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBCHHOE OIpeelICHUE COJCpKaHUsI KUCIOPOoJa B BO3AYyXE, IMONYYCHHE, COOMpaHHE,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, IOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U
U3yYeHHE CBOWCTB BOOpoAa (ropeHue), B3aumojeiicTBue Bogopoaa ¢ okcuaom wmemu (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IMYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PAacTBOpAaxX KHUCIOT W IIEIOYel, M3ydyeHue
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOI KMCIOTBI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAIU3allUH, TTOJYYEHHE HEPACTBOPUMBIX OCHOBAaHM, BBITECHEHUE OJIHOTO METaJIa APYTUM
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTANBHBIX 3a/lauy Mo TeMe «Baxuelmme kKiaccsl
HEOPTraHWYECKUX COCTUHEHUID.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKY KIAaCCH(PUKAIIUN XUMUIECKUX JIeMEHTOB. [[oHsATHE 0 Tpynmax CXOAHBIX
AJIEMEHTOB (I[EJIOYHBIC U MIEIOYHO3EMETHHBIC METaJUTbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonHnas u anuHHomepuonHas ¢opMmbl [lepuonndeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX s1iep. M3oTormbl. DnekTpoHbl. CTpoeHuE 3IeKTPOHHBIX
o0osiouek aromMoB TmepBbIx 20 xuMudeckux osnemeHToB Ilepmonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojoxeHuto B llepuoanyeckoi
cucteme /1. V1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUs pajuyca aTOMOB XUMUUYECKHUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenmn.

U3y4YeHHe OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE T'HAPOKCHAA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanms MexnpeaMeTHbIX CBA3EH IMPU U3YYEHHH XUMHH B 8 KJIACCE OCYIIECTBIISETCS
yepes UCMOIb30BaHNE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHATHIH, TaK U MOHSATHH, SIBISIOUINXCS
CHUCTEMHBIMU IS OTJCJIBHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOTO [IUKJIA.

OO01mure ecTeCTBEHHO--HAYYHBIC TOHATHS: HAYYHBIA (aKT, THIIOTE3a, TCOPHS, 3aKOH, aHAIH3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUN 3aps]l, BELIECTBO, TeJN0, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
MCKOIIaeMbl€, TOIUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYeCKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KaJIbLHMS U HUX COCJUHEHUNW B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM WX aTOMOB.

Ctpoenue BemecTBa: BHABl XUMUYECKON CBA3U. THMBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEILIECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIeCTB. XUMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMYECKUX COCIMHECHHM, TeHETHYECKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKHX PEakUi MO pa3IUYHbIM MpHU3HaKaM (TI0 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 ()EKTy, 0 N3MEHEHHUIO CTENIEHEH OKMCIIEHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TI0O YyYacTUIO KaTaium3aTopa). OK30- H
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKIE YPaBHEHUSI.

[TonsiTe O CKOpOCTH XUMHUYecKoi peakiuu. [loHaTHEe 00 OOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonsrue o
karanuze. [lonaTue o xumMuueckoM paBHOBecud. DaKTOPHI, BIUSIONINE Ha CKOPOCTh XUMUYECKON
pEeakLMM U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIFHBIC PEAKIMH, DSJCKTPOHHBIA OallaHC OKUCIUTEIhHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBleHHE YPAaBHEHHM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PIEKTPOTUTUYECKON AUCCOIMALUH. DIEKTPOIUTH U HEAIEKTPOJUTHL. KaTHOHBI,
AHUOHBI. MeXaHMU3M IMCCOLMALIMKU BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOU CBsA3HU. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakuuu moHHOro oomeHa. YciaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMEeHa, MOJIHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHHUs peakuuil. CBOMCTBAa KUCIOT, OCHOBAaHUM M COJIEH B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakuud Ha HMOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEIIAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB —
METAJIOB M HEMeTaUIoB (TpaduTa H anmasza), CIOXKHBIX BEHIECTB (XJIOpHAA HATPHS),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON pEeakUuu OT BO3ICHCTBUS pPa3IMUHBIX
(bakToOpoB, UCCIIEJOBAHUE SJEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIEcca JAUCCOIUAINH
KHCTIOT, IeJ0Yel U cojiell (BO3MOKHO UCIIOJIb30BAHKE BUIEO MAaTEPUATIOB), IPOBEICHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHHWsS PEaKIWii MOHHOrO oOMeHa (oOpa3oBaHHE Ocalka,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOLIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENbHBIX peakluil (TOpeHHe, peakluu pPa3iokKEeHHS, COSAUHEHUs), paclio3HaBaHUE
HEOPraHWYECKHX BELIECTB C IOMOLIbI0 KAaueCTBEHHBIX pPEAKUWA Ha HOHbI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U X coeJUHEHHSA

OO0miass xapakTepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIC
crenenn okucieHus. CTpoeHne U (PU3MYECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha IMpHUMeEpe Xjopa (B3aMMOJEHCTBHE C METaulaMH, HEMETaJulaMu,
nienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJIopa U XJIOPOBOAOPOJa HAa OPTaHU3M 4YeIoBeKa. BaxxHelue Xmopuisl
Y UX HaXO0XJIECHUE B IPUPOJIE.

O6mas xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PUKAIMK KUCIOPOJa U cepbl. XUMHUYECKHE CBOICTBa
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKhe cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(ob1mre Kak MmpeacTaBUTeNs Kilacca KUCIOT U crienupuyeckue). XuMUYEeCKUe peaklinu, Jiexaline
B OCHOBE IIPOMBIIIJICHHOT 0 ClI0co0a NOTy4YeHUs: CEpHOI KUCIoThI. [[puMeHenne cepHoi KUCIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHasl peakuus Ha cyibdar-uoH. Haxoxxnenue cepbl u eé
COEIMHEHUH B IpHUpoJAe. XUMUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpeabl COCIUHEHUSIMU CEpbl
(KUCJIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/TyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPALLIEHUS.

OO6mas xapaktepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XuMH4eckue cBoiictBa. KpyroBopot azoTa B mpuposie. AMMHUAK, ero GU3NYecKUe U XMMHUECKHe
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHME CBoOiicTBa (0OmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaJIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI M BOAOEMOB). Docdop, amroTpornHbie MOAU(DUKAITUH
doctopa, puznyeckue u xummuueckue cporctBa. Oxcun ¢ocdopa (V) u pochopHas kuciora,



bu3nYecKue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonp3oBanue ¢ocdaToB B KadecTBe
MUHEPAJIbHBIX YA0OPEHHIA.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENCHU OKHUCICHUs. YTIEepOoJ, alUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictpa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux GU3N4YecKue U XMMUYECKHE CBOMCTBA, IEHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJIYYCHHUE W NMPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
COJM, UX (PU3MUECKHE M XUMHUYECKHE CBOMCTBA, IOJyYeHME M IpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHue KapOOHATOB B OBITY, METUIIMHE, IPOMBIIUICHHOCTH
U CEIbCKOM XO35IHCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COCIUHEHUAX yIiepoja
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJI, IIMLEPUH, YKCYCHas KucioTa). [IpupoiHbie HCTOUHUKU
YTIIEBOIOPOAOB (YTOJib, IPUPOIHBIN ra3, He(PTh), MPOAYKTH UX MepepadboTku (OEH3MH), UX POJIb
B OBITY ¥ MPOMBINUICHHOCTH. [oHSATHE O OMONOTHYECKH Ba)KHBIX BEIIECTBAX: JKUpax, Oenkax,
yII€BOAAX — W HUX pOJIM B JKU3HU 4eJoBeKa. MarepuaiabHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHMYeCKUX COEUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE MU IPUMEHEHHUE.
CoenuaeHnss kpemMHusi B mpupojne. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. Baxkuelue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3yueHne o0pa3lloB HEOPraHMUYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEIECHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (pU3NYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMIIEHHE C 00pa3llaMH XJIOPUIOB (TaJIOT€HUIIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIoleHHe Tpolecca OOYIVIMBaHUS  caxapa IOx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKHUX CBOWCTB pa30aBiIeHHON CEpHOM
KHUCJIOTBI, TPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX M POCHOPHBIX YA0OpEHMIA,
NoJlydyeHue, coOupaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMuaka, IpOBEJCHHE
KayeCTBEHHBIX peakluii Ha MIOH aMMOHUA U GpocaT-noH U U3ydeHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJIEMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTBHI C MEAbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJEOMATEPHUAJIOB), H3Y4YCHHE MOJENeH KpUCTAJUIMYECKUX pemEéTOK anmasa, rpadura,
¢ynnepeHa, 03HaKOMIJIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM B YCTPOMCTBOM ITPOTHBOTA34, TIOTyYeHHE, COOMpaHue, Paclio3HaBaHNUE U N3YYCHHE CBONCTB
YIJIEKUCIOro Ta3a, MPOBEACHUE KAueCTBEHHBIX peaklUuWi Ha KapOoOHAT M CHIIMKAT-UOHBI H
U3y4eHHE IIPU3HAKOB MX MPOTEKaHHs, O3HAKOMJIEHHE C MPOAYyKLUUEH CHJIMKATHON
MIPOMBIIIIIEHHOCTH, PEllIeHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxkHeiline HemeTasuibl U uX
COEIMHEHUS.

MeTtaJu1bl M MIX COeIMHEHHS

OO11ast XapaKTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenue MeramioB. Meramuyeckass CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUNA psiJl HampshkeHUd MertaiuioB. dusnmyeckue M XHMHUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MetaioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (cTaib, YyTyH, JIOPAIIOMHHMNA, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[Ilenoynbie MeTauIbL: NTOJOKEHUE B [leproanueckoil CUCTEME XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, cTpo€HUE MX aTOMOB, HaXOXJEHUE B Ipupojae. OPU3NYECKHUE U XUMUYECKHUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCIUHEHHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN M KalIbLUHI: I0JI0KeHKE B [leprnoanueckoi cucreme
xuMuueckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
®du3nyeckue U XMMHYECKUE CBOMCTBA MarHusi M KajiblMsl. BaxkHelnine cCOeIUHEHHUs KalbIus
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumuueckux syemeHTo [l U.
MenpeneeBa, CTpoeHHE aTomMa, HaxoXKJeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
amoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/Ia ATFOMUHUS.

Kene3zo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpoeHHE aTomMa, HaxoKJeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJUIOB H CILIABOB, UX (PU3NIECKUMHU CBOMCTBAMH, U3YUCHUE
Pe3yIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO MCIIOIH30BAHKUE BUIEOMATEPHAIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUSl OKCHJA Kajbl[Usi M HATPUS C BOJOM (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaGarOIEHKME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THUIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BakHelme MeTaibl U UX COCTUHEHUSD.

XuMus M OKpyKamouias cpeia

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcnoib30BaHUE
BEIIECTB M XHWMHUUYECKHX peaknuii B OwiTy. [lepBas momMomp NpH XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHUYECKOE 3arps3HEHNE OKPYXKAIOIIeH cpe/bl (MpeaenbHas T0MyCTUMAasi KOHIICHTPAIIHS
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3ioB MaTepralioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBA3€H NMPU M3YYEHHH XUMHH B 9 Kilacce OCYIIEeCTBIISETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHATHH, TaK ¥ TIOHATHH, SBJISTFOIITAXCSI
CHUCTEMHBIMU Il OTAENBbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O IUKJIA.

OO01mure ecTecTBeHHO-HAYYHbIE MOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUSI, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QEeKT, TEXHOTIOTHS, MaTepHAaIbI.



@dusmka: MaTtepus, aroM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIHJI, HW3O0TOIBI,
pPaIMOaKTUBHOCTh, MOJIEKYyJa, OJJCKTPUYECKHHA 3apsAl, NPOBOJHHUKH, IOJXYHPOBOJHHKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, PACTBOPHMOCTH, KPUCTAJUTNYECKAsl PEIIETKA, CIUIABBI, (PU3NYECKHIE BETMYHHBI, €IHHULIBI
U3MEpEeHHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ComHIIe.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MHHEpAIbHbIC yIOOpEHHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIEC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIE IOPOJIBI, IIOJIE3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrpPaMMBI OCHOBHOTO OO0IIEro 0o0pa30BaHUA
JOCTUTAIOTCS B X0JIe O0YYECHHUsI XMMHUHU B €IUHCTBE YU€OHOH U BOCIIUTATEIHHON JACATEIBHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMHU  COLMOKYJIBTYPHBIMHU W  JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IpOLIECCaM CAMOIMO3HAHUS, CAMOPA3BUTHUS M COLUAIM3AIMH 00YYarOIIUXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPa)XKal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMpPEHHE OIbITAa ACATEIbHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOWIEHHS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIICINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKM B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUSIX 00 YCTPOMHCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHUKAaTHBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIeIOBATEbCKON, TBOPUYECKOW M JAPYTHMX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHON JIEATENBHOCTH NP BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce 3TOW yuyeOHOM esTeTbHOCTH, TOTOBHOCTU
OILIEHUBATh CBOE TIOBEJICHHE U ITOCTYTIKH CBOMX TOBAPHUIIIEH C TO3UIIMK HPABCTBEHHBIX U ITPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33PDEHUYECKHE  NPEACTaBICHUS O  BEUIECTBE M  XUMHYECKOM  peakiud,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
MOHWMAaHUS CYITHOCTH HAYYHOW KapTHHBI MUPA, IPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3sBUTHSI IPUPOBI, B3aMMOCBS35X YEJIOBEKA C MPUPOJHON Cpesoi, O POJIM XMMUU B NMO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IPOIECCOB W SIBJICHWH, I03HABATEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOATEIBHOM pabOThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, JOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOyYeHHI0 M TMO3HaHMIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOCKTHONH M HCCIEI0BATENbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B aJIbHEHILEM;

4) ¢popMHUpPOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HaHHE [ICHHOCTH U3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/10pPOBbIO, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME TIOCIEACTBUNH M HENPUSATHE BPEAHBIX MPUBBIUCK
(ynorpeOyieHusT aJKOTrojisi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIOJEHHS IPaBHI
0€30MacHOCTH MPU 0OPAIEHUH ¢ XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOM KH3HU;



5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuii u Tpyaa pa3iIudHOro pojia, yBaXEHHE K
TPYZy U pe3yJIbTaTaM TPYAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX
3HAHUW 1O XHUMHUHU, OCO3HAHHBIA BBHIOOP WHIUBUAYAJIbHOW TPACKTOPUU MPOJOIKEHUS
o0pa3oBaHusl ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOopEeCCHOHANBHONW MAEATENbHOCTH U Pa3BUTHUSA
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHATILHON Cpeie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOLICHHE K MPUPOJIe KaK HCTOYHUKY JKU3HM Ha 3emie,
OCHOBe €€ CYIIeCTBOBaHMs, IMOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (H3MUYECKOMY M TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpaBUi OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLIUX 3J0OPOBbIO U JKU3HU JIFOCH;

CIIOCOOHOCTH NMPUMEHSATH 3HAHUS, MOTyYaeMble IPU U3yUYEHUH XUMUHU, JJIs pEeLICHUS 3a/1a4,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOM
KyJbTYPBbl, OCO3HAHUS TNI00ATFHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJOB XMMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATbCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAJIbHOM MPAKTUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJibTaTOB BBIIESIOT 3HAYMMBIE 71 (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOPUS, MPUHIUI, THUIOTe3a, (akT, cucTeMa,
IIPOLIECC, IKCIIEPUMEHT U APYTO€.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPE/ICTABICHHUE O
LIEJIOCTHOM Hay4HOH KapTHHE MHpa, U YHUBEpCalbHble yueOHble ACWCTBUS (ITO3HABATENbHBIE,
KOMMYHHUKATHBHbIE, PETyJsATHUBHBIE), KOTOpble OOecneynBaroT (OPMHPOBAHHWE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILIECTBICHUIO YU€OHOU 1€ TEIbHOCTH.

ITo3naBaTebHbIE YHMBepPcaJIbHbIe YUeOHblIe AelicTBUS

ba3oBble JlornyecKkue AeicTBUA:

YMEHHUs UCIOJI30BaTh IPUEMBI JIOTUYECKOIO MBIIUIEHU IIPY OCBOCHUU 3HAHUM:
PacKpbIBATh CMBICII XMMHUYECKUX MTOHATHH (BBIACNIATH UX XapaKTEepHbIE IPU3HAKU, YCTAHABIINBATD
B3aMMOCBSA3b C JAPYTMMHU TOHSATHSIMHU), HCIIOJIB30BATH TOHATHUS Ui OOBSICHEHHS OTAEIbHBIX
(bakTOB U SABJICHUI, BRIOUPATh OCHOBAHHS U KPUTEPHH IS KITacCU(DUKAIIMI XUMUYECKUX BEIIECTB
U XUMHMYECKHX PpEaKIi, yCTaHaBIMBATh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXKIY OOBEKTaMHU
U3YYEHHUSI, CTPOUTH JIOTUYECKUE paACCYKICHHsS (MHIYKTHBHbBIC, JIE€IyKTHUBHBIC, MO aHAJIOTUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

yYMEHHE NPUMEHATh B MpOLEecce MO3HAHUS MOHATHS (IpeAMETHbIE M MeTarnpeMEeTHbBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMHHU, MPEOOPa30OBBIBATH IIHPOKO
NPUMEHSIEMbIE B XUMHUU MOJIENbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumMuueckass ¢GopMysia M ypaBHEHHE XHMHYECKOM peakluuu — TMpU pelIeHud YydeOHo-
[O3HABATEJIBHBIX 3a/1a4, C YYETOM OTUX MOJENBHBIX IPEACTABICHUNA BBIABISITE U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BELIECTB U
XUMHYECKHX PEaKIUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3YUAEMBIX MPOIECCaX U SABJICHUSIX.

ba3oBble uccienoBarebCKue 1eHCTBHA:



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHIA;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHHUIO YUEHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XUMHUYECKOI'0 COZIEpKaHUs, CIIpaBOYHbIE T0co0us, pecypchl IHTEpHEeTa), KpUTUUECKH OLIEHUBATD
MPOTUBOPEUYUBYIO M HEJJOCTOBEPHYIO HH(POPMAIHUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBITIOJHEHUS YICOHBIX M TIO3HABATEIBHBIX 3a/1a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIOJIB30BaHUS HH(POPMALHUOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallUl U WJUIIOCTPUPOBATh pEIIaeMble 3a/ladyll HECIOXKHBIMU CXEMaMH, JAUarpaMMaMu,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:

YMEHHS 3aJaBaTh BOIPOCH (B XOJe Auamora u (WiIu) ANCKYCCHH) MO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBATH CBOM TMPEATOKEHUS OTHOCUTEIHHO BBITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPEJCTABIATh MOJYYSCHHBIE PE3YIbTaThl I03HABATEIBLHOMN JACSITEIILHOCTU B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3yJIbTATOB BBIMOJIHEHUS XUMHUYECKOIO
DKCIIEpUMEHTa (J1adopaTOpPHOrO OMbITa, JAOOPATOPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHSI y4eOHOT0 COTPYJIHHUYECTBA CO CBEPCTHMKAMHU B COBMECTHOH I103HABAaTEIbHOU U
HCCIIEIOBATENLCKON NIeATEeIbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OoOIIMX MHTEPECOB U COTJIACOBaHMS MO3UIUN (0OCYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBbD», KOOPAUHALIUS COBMECTHBIX JEUCTBUM, OIMpeeseHe KPUTEPHUEB M0 OI[EHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PerynsiTuBHbIe yHUBepCAJIbHbIC YUeOHbIE 1efiCTBUS:

YMEHHE CaMOCTOSITEIbHO ONPEAENITh UENN ACSITENbHOCTH, MNIAHUPOBATh, OCYLIECTBIATh,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
Haubosee 3 PeKTUBHBIE CIOCOOBI pellIeHns Y4eOHbIX 1 T03HABATENbHbIX 33/1a4, CAMOCTOSTEILHO
COCTAaBJISITh UM KOPPEKTUPOBATH MPE/JIOKEHHBIN aATOPUTM JEHCTBUM IIPU BBITIOJHEHUU 3aJaHUI
C y4€TOM TONy4eHHUs HOBBIX 3HAHUN 00 HM3yuaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUsX,
OILICHUBAaTh COOTBETCTBUE MOJIYUYEHHOI'O pPe3yJbTaTa 3asiBICHHON 11€JH, YMEHHE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPeJiaraeéMble B YCIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (enepalibHOM pabouyell TpOrpaMMoi, BBIJCISIIOT: OCBOCHHBIC



oOydJalomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObl JAeWCTBUM, creuuduyeckue s
npeaIMeTHOW o0nacTu «XUMHUS», BHIBI ACSITEILHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHMSI, €r0
UHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CHTYAIUSX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs: Macca, MaccoBasi J0JIs1 XMMUYECKOTO JIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTAa, OCHOBaHUE, COJlb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUS, PEaKIUU
o0OMeHa, ’K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs! KOHILIEHTpAalMsl) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTIpEe/IeNIATh BAJIEHTHOCTh aTOMOB SJEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbicha llepuoamyeckoro 3akona [[. M. MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaipo;
ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble u Oonblie NEpUOIbI, COOTHOCHUTH
o0o3HavYeHus1, KOTopble UMeroTcsl B Tabnuue «lleproguueckast cuctemMa XUMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sjapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XMMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIeCTBa, XUMHUUYECKHE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
addexry);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONUCAaHUE TMPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IPEBPALLICHUN B Pa3IMYHBIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IeHNE, CUCTEMaTH3alllI0, KIACCU(UKALIMIO, BBIIBICHHE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHUs CBOKCTB BEILIECTB U XMMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAY4YHBIC METOIbI IO3HAHWSI — HAOIIOICHHE, U3MEPEHHE, MOJICIINPOBAHUE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BaHUS XUMHUYECKOW TOCYyJOH U J1abopaTOpHBIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIMOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB IO MOJIYYEHUIO U
coOMpaHHIO Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHCIOPOJa), MPHUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TarenH, METUIIOPaHX U APYyTHe).

K koHny oOydeHus B 9 kiacce IpeIMETHbIE pe3ysbTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHUS, XMUMHYECKasi peakius, XUMUYecKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE PpEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHME€ M BOCCTaHOBJIEHUE, AIJIOTPONMs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakluu, MpeneiabHO JOMyCcTuMas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUM U MPUMEHATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB U X MPEBPAIICHUI;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COCIMHEHHWH 1o ¢opMysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHWYeCKUX COEJAMHEHHUAX, 3apsii HOHA 1O XUMHYECKOH
dopmyIe, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro TOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyto ¢opmy [leproanueckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynma)» u «mnobouHas moxarpymma (b-rpynma)», Mameie W OOJBIINE TIEPUOJIBI,
COOTHOCHUTbH 0003HAUEHUS1, KOTOPbIE UMEIOTCS B IEPHUOMUECKOM TabuuIe, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3apsij sapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0uiye 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUI B
npejesiax MajblX MePUO0B U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 H3MEHEHUIO CTENICHEW OKUCICHUS XMMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUYECKON JUCCOLMAIMU KUCIIOT, IEI04Yel U COoJeH,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
HNOJATBEPXKJAIONIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBAMHU
pas3INYHbIX KIIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI IMOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX PeaKIuil;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEIMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMUYECKOW TOCYJIOM W J1abOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHSAMHU T10 BBIIOJIHEHUIO Ja0OPAaTOPHBIX XUMUYECKUX OIIBITOB I10 MTOJYYEHHIO U
coOMpaHuIo0 Ta3000pa3HBIX BEIIECTB (AMMHUAKa U YTJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBIN COCTaB PAa3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM MYTEM XJOpUA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CWJIMKaT-, cylnbdar-, THJIPOKCHJ-UOHbI, KAaTHOHbBI AMMOHMS M HOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPAllUU MBICIUTEIBHON NEATENbHOCTH — aHAJIW3 M CHHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHHUs CBOMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4YHbIE METObI IO3HAHUS — HAOII0ICHUE, U3MEPEHNE, MOIETTUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



Bocnuranue Ha ypokax XUMHHU

OOyueHue U BOCIIUTAHKUE — ATO JIBA pa3HbIX npoiecca. OJHAKO OHU OYEHb TECHO
B3aMMOCBSI3aHbI JIpYT ¢ ApyroM. M 11000 HIKOTBHBIN MPEAMET TOJKEH BKIIIOYATh B ce0s 9TH
JIBE COCTaBJISIONINE. XUMHUS KaK IIKOJIbHBIN MpeIMeT UMeeT O0IbI0i 00yJarouuii u
BOCIHTATEIbHBIA NOTEHIUAN, (GOPMUPYSI OPraHUYHO PA3BUTYIO JMYHOCTH IIKOJIbHUKA.

B pamkax nepexosia Ha HOBbIE (eiepanbHbIe TOCYJapCTBEHHbBIE 00pa3oBaTeIbHbIC
CTaHJapThl BbIACIICHBI IIECTh OCHOBHBIX HAMPABIEHUNA U IEHHOCTHBIX OCHOB JIyXOBHO —
HPABCTBEHHOT'O Pa3BUTHUS U BoclUTaHus oOyuaromuxcs. ClienaB aHaau3 coJlepsKaHus
XHUMHYECKOT0 00pa30BaHMsI MOKHO CKa3aTh, YTO BCE 3TH HAINIPABICHUS YCIIEUIHO PEAIN3yIOTCS,
KaKue-TO B OOJIbIIIEH CTENEHU, KaKhe-TO B MeHblIe. Ha ypokax mpu usyueHuu tem,
IIPEAYCMOTPEHHBIX IIPOrPAMMON, MBI HEOJTHOKPATHO BCIIOMUHAEM MMEHA BEJIMKUX YUYECHBIX,
BHECIIMX HEOLIEHUMBIN BKJIaJ B pa3Buthe xumun: M.B.Jlomonocosa, JI.11.Mennerneena,
A.M.bytneposa u ap. [Ipu 3TOM Beerna nogquepkuBaeM UX NPUHAAIEKHOCTh BeJIMKOM Poccun,
oOpailiaeM BHUMaHUE, YTO HAPsIAy C BHIAAIOIIMMHUCS YUEHBIMH IPYTHX CTPaH, BHECIIMX
HEOCTIOPUMBIH BKJIa/ B Pa3BUTHE XUMHUU B MUPOBOM MaciuTabe, y HCTOKOB MHUPOBOM XUMHUH KaK
HAYKH CTOSUIH U pyccKue yueHble: JIOMOHOCOB — co37aTellb KOPIYCKYJISPHOTO (ATOMHO-
MOJIEKYJISIPHOT0) Y4YE€HHUS, KOTOPOE YTBEPAUIIO MAaTEpUAIbHYIO IIPUPOAY MHPA U BEUHOCTb
MaTepUU B MHOTOI'PAHHBIX €€ MPOsBICHUAX; MeHeneeB, OTKPhIBIINN OIMH U3
($yH1aMEHTaJIbHBIX 3aKOHOB IIPUPOJIbI — IEPUOANYECKUIN 3aKOH XUMUYECKUX JIEMEHTOB;
Bbytnepos, co3gaBimunii 1 000CHOBABIIUI TEOPHIO XUMUYECKOTO CTPOEHUS, JIEXKAIIYIO0 B OCHOBE
COBPEMEHHOM OPraHMYECKOM XUMHH. BakHyIO pOJIb B ONPEAEICHUH JINYHOCTBIO LIEHHOCTHBIX
OPUEHTHPOB MOXKET ChI'PaTh “TIPUKOCHOBEHUE K MHOM Cy/1b0e” - pacckas o JII0JIX, JOCTOHHO
MPOLIEAIINX CBOU KU3HEHHBIN ITyTh, Pa3MBILIJICHUS aBTOPOB, BBI3BIBAIOIIUX JTOBEPUE, O CMBICIIE
KHU3HH, 0 100pe U 371e, 00 OTHOIEHUSAX MEeXIY JtobMU. V3yduenue Ouorpaduil yueHsIx, UX
TBOPYECKOM NEATEIBHOCTH, )KU3HEHHBIX IPUHIIAIIOB, HDAaBCTBEHHBIX MIOCTYIIKOB BBI3BIBAECT
0O0JIBIION UHTEpEC Y yUYaIMXCsl, CTUMYJIMPYET UX MOBEJCHHUE U JAeSITeNbHOCTD. [1010)KUTEIbHBIN
Y OTPULIATEIIbHBIE IPUMEPHI U3 KU3HH BEJIMKUX JIFOJIEH, OLICHEHHBIE BPEMEHEM, MOTYT IIOMOYb
CETOAHSIIHNUM HIKOJbHUKAM ONPEENIUTh CBOM BBIOOP, CBOE OTHOILIEHUE U, ITIABHOE CBOU
nOoCTYNKU. 1Ipy 5TOM y y4aiuuxcs BO3HUKAET BIIOJIHE €CTECTBEHHOE YyBCTBO FOPAOCTH 3a CBOIO
CTpaHy ¥ CBOMX BEJIIMKHX COOTE€UYECTBEHHUKOB. OJTHaKO /Ui (POPMHUPOBAHUS CTOHKOTO YyBCTBA
[aTPUOTHU3MA TOT'0, K COYKAJICHUIO, HEJOCTATOYHO, HYKHBI HOBBIE IIPUMEPHI C YK€ U3BECTHBIMU
Y HOBBIMH MMEHAaMU, MHOTO IIPUMEPOB U MHOI'O UMEH.

B noapoTrckoBoM BO3pacTe pa3BUBAIOTCS TAKUE LIEHHOCTHBIE OTHOLICHUS KaK
HPABCTBEHHBIN BBIOOP, )KM3Hb U CMBICIT )KM3HH, CIIPaBEAJIUBOCTb, MUJIOCEPANE, YECTb,
JIOCTOMHCTBO, TOJIEPAHTHOCTH U JIpyrue. HpaBCTBEHHBIM KadecTBaM, OTPAXkKAOIUM OTHOIICHHE
K JpyroMy 4YeJIOBEKY, OTHOILIEHHE K caMOMy ce0e Hellb3sl HayuuTh. Hukakue quaakTuueckue
npueMbl He JaayT 3gdexra. ITo BOCHUTHIBAaETCS 0011ei aTMoc(epoil KOIbl, HPABCTBEHHBIM
npumepoM yuutens. A.I1.HexoB nucai, 4To B 4eJIOBEKE BCE JIOJKHO ObITh MPEKPACHO: U JIUILIO, U
OZIeK/1a, U Aylla, U MbICIH. MCIIoIb30BaHNE TIOITUYECKOIO CI0BA MIO3BOJISET CAEIATh YPOK
XUMHHU O0JIee SIMOIMOHAEHBIM, 3HAUMMBIM. Tako# ypoK JIydIlle 3alIOMUHACTCS U OCTaBIISET
CBOH CJIeJ] B yMax M cep/ax pedsT. Yuaiuecs, He TOJIbKO Ha ypOKax JIMTepaTyphl, 1€ OHU
HaMHOT'O Yallle CONPUKACAOTCS C MPEKPACHBIM, C KPACOTOU MO33HUH, HO M HA YPOKaX XUMUH,
MOJTy4at0T BO3MOKHOCTh MPUOIU3UTHCS K MUPY TApMOHHUH, COBEPILIEHCTBA, POMAHTHKH,



KpacoThl MOATHYECKOT0 CJI0Ba. Bce 3T0 cmocoOCTBYET 3CTETUUECKOMY U HPABCTBEHHOMY
BOCITUTAHUIO MOJIOJIBIX JIFO/IEH, BCTYIAIOIIUX B KU3Hb. XUMUKHA UMEIOT BO3MOKHOCTD
MCIIOJIB30BATh XYJI0KECTBEHHOE M MIO3TUYECKOE CJIIOBO 0JIaroiapsi TOMy, YTO MHOTHE TTUCATENH U
MO3THI BKJIFOYAIIM B CBOM MTPOU3BEICHUsI 00pa3bl, HABESHHBIC PAa3MBIIIJICHUSIMH O BEIIECTBE U €r0
MpPEBPAICHUX, CPABHEHUSI, SMOIIMOHAIbHBIC ONTUCAHUS SIBJICHUM, TPOLIECCOB, MPOUCXOISIINX B
npupoje. M. B. JIoMoHOCOB ObLT yUE€HBIM B MI033UU U UCKYCCTBE, U MIOTOM, U XyJI0KHUKOM B
Hayke. [Ipu n3yueHun nepruoandeckoro 3akona u nepuogndeckoi cucremsl .M. MenaeneeBa
obs3arenpHO unTaro ctuxu Crenana [l{unauéra «HYurtas MenaeneeBay [[pyroro Hudero B
IPUPOJIC HET HU 3/1eCh, HU TaM, B KOCMUUYECKUX ITyOMHaX: BCe — OT MECYMHOK MaJbIX JI0
IUTAaHET —U3 AJIEMEHTOB COCTOUT eauHbIX. Kak ¢opmyina, kak rpaduk TpynoBoit Ctpoii
MeHieneeBcKoil cucTeMbl cTporoil. Bokpyr Te0st TBOpUTCSI MUD KUBOW, BXOJIM B HETO, BJIbIXal,
pykamu Tporaii. A.C. Ilymkus ObU1 yOEXKIeH, YTO IOATHYECKOE CIIOBO OyIET BCeraa
pOOYKAATh «I00pbIe UyBCTBa». BaXHYIO poJib B HPABCTBEHHOM BOCIIMTAHUU O0YYaIOIUXCS
UTPAIOT HAay4YyHBIe OTKPBITHS. Hayky XuMuio co3gaBaiu 101 HeoObIYHOM cyApObI — BHaYalIe
AIXUMUKH, 3aTE€M BpPayu U alTeKapH, U, HAKOHEIl, COOCTBEHHO XUMUKU. OHH BEpUIIH B CBOE
MpeHa3HAYEHUE U HE 1A IUIIU 3I0POBbsI, a IOPOM U KU3HU B CTPEMJICHUU OTKPBITH JIBEPH B
HEU3BeJIaHHOE, MOJyYUTh HOBBIE BEIIECTBA, HEOOX0oAuMbIE It 1aM. [IpocnenuTs myTh ux
WCKaHUH, Y3HaTh MOJIPOOHOCTH UX KU3HHU HE TOJIBKO HHTEPECHO, HO U MOJIE3HO. ITO MOMOTAaeT
JydIle TOHTh, KaK COBEPIIAIOTCS HAYYHBIE OTKPBITHS, KaK IOPOM TPYAHO U MYyUUTEITHEHO
MO3HACTCSI HCTUHA. Y Yalluecs JOJHKHBI TOHUMATh, YTO JII000€ OTKPBITUE 3aBEPIIACT
KpPOMOTJIMBYIO, MHOTOJIETHIOIO JIESTEILHOCTh MHOTUX YUYEHBIX. [IpH H3ydeHNH XUMHUUYECKHUX
peakiMii, Hy’HO 3aAyMaThCsl, KAKOW MyTh HAYYHOTO TOMCKA CTOUT 32 XMMHUYECKUMU
dbopMynamu, yyamuecs: JOHKHBI 3HATh, YTO K TIOOOMY 3HAKY B YpPaBHEHUU XUMUYECKOM
PEaKIuu HaJI0 OTHOCUTHCS C OONIBIINM YBaKEHUEM, KaK K PE3yJIbTaTy uy>Koro Tpynaa. HyxHo
MIOHUMATh, YTO CYIIECTBYET MOpaJIbHAsI MEPa OTBETCTBEHHOCTHU 3a HAYYHOE OTKPBITHE,
VYyamuecs 10KHBI aHATU3UPOBATH MOCTYNKU U MOTHUBBI JIPYTUX JIFOAEH, OLIEHUBATH
MOCJIEJICTBHS THX MOCTYNKOB. EC/IM Ha ypoke XUMUHU ydamyecs X0Tsi Obl HEMHOTO TPUKOCHYTCS
K MHPY TIPEKPacHOro, 100poro, TO MOXHO CKa3aTh, YTO B KAKOM-TO MEPE UX JYIIa U MBICIIH
CTaHyT YuIlle, HpaBCTBEHHEE. MOKHO J00OaBUTH TOJIBKO OJHO. «HenoBeuecTBO OyieT U3BJIEKaTh
13 HOBBIX OTKPBITUH OOJIbINE OJ1ara, 4eM 371a», €CJIM MBI TIOCTapaeMcsi 00bSICHUTh CBOUM
ydeHuKaM - xurensm XXI Beka, 94To Takoe 100po U 4TO — 3710, HAYyYUM TOHKOMY HCKYCCTBY
OTJIMYATh OJHO OT JIpyroro. HayunM ieHUTh U yBaXkaTh UCTOPUIO CBOECH PoIMHBL.

[Tpu u3yueHNN UMEHHBIX peakiuii B Kypce xuMuu 9-11 knacca, mpaBuil 1 3akoHOB B 8-11
KJIaccax Mpejjiararo, B KaueCTBE MHIMBHUAYAIbHBIX JOMAIIHUX 33/IaHUN, TOATOTOBUTH
co001IeHNsT 00 yUEHBIX-XUMHUKAX, KOTOPBIC MBI 3a4UThIBaEM Ha ypokax. JIJis1 yaeHnkoB 8 -9
KJIacca MpeJiarar 3aIaHus Mo COCTABICHUIO XMMHYECKUX CKa3oK. [Ipu 3ToOM BoJel-HEBOJIEH,
M0 aHAJIOTHH C PYCCKUMH HAPOJAHBIMH CKa3KaMH, YYEHUKH CTAIKHUBAIOTCS C MPOOJIEMOH «100pa
1 371ay». VIcmonp3yss XuMUYECKUE TTOHSATHS U 3HAHUS, CKa3Ka 3aBEPIIACTCS HE TOJIBKO peleHueM
XUMHUYECKON TIPOOJIeMbl, HO U HpaBCTBEHHOU. Takue cka3ku yMecTHBI B TeMax «CepHas
kuciotay, «llenoun», «Peakuun 3amenieHus».

Emé oqauM HHCTPYMEHTOM ISl pa3BUTHS MATPUOTHYECKUX YyBCTB MOXKHO CUUTATh
teMbl «Metamibsl»y u «Hemetamey. B naHHBIX TeMax JenaeM akIeHThl Ha paclipoCTPaHEHHOCTh
BEIIECTB 00Pa30BaHHBIX ATUMH dJeMEeHTaMU. Takke MOXHO UCIIOIb30BaTh 3TOT MPUEM MpU
u3ydeHuu TemMbl «HepTh 1 MpoyKThl ee nepepaboTKm». YToObI MpOoAEeMOHCTPUPOBATD



MECTOHAXO0XACHHS ITOJIE3HBIX HCKOMIAEMBbIX MHOTO BPEMEHH HE TPATHUTCSA, 3aTO YyBCTBA
NIaTPUOTU3MA IIOBBIILIACT.

Eme B 1peBHOCTH OBUT C(HOPMYITHPOBAH MPUHIUIT BOCIIUTHIBAIOIIETO OOYUECHUS: «MBI
Y4MMCS He I IIKOJIBL, a JAJI )KU3HW». [0 HElTaBHETO BPEMEHU COJIepKaHUE ITOrO IPUHIIMIIA B
OTEYECTBEHHOH MeJaroruke ObUI0 OTPAaHUYCHO UCKAKECHHBIM MPEJICTABICHHUEM O KOHEUHOM
pe3yibTare 00pa30BaHMs KaK O [10JIy4€HUH 3HaHUM, yMEHUH U HaBBIKOB, a HE Pa3BUTUHU
an4HOCTH. [103TOMY Tak 4acTO MOYKHO YCIIBIIIATH OT YYEHUKOB U UX POJIUTEINICH: 3a4EM HaM
YUUTh XUMHIO UM (PU3KMKY WIIM MaTeMaTUKY, OHM HaM He IpUrosaTcs B xxu3Hu. Koraa
CJIBIINIID TAKUE PACCYKIACHUS, IOHUMACIb, YTO YYUTEIb HE CMOT PACKPBITh BOCIIUTATEIbHBIE U
pa3BUBAIOIINE BO3MOKHOCTH CBOETO IPEAMETA, HE CMOT JIOHECTH JI0 YYEHHUKOB, UTO Jr00ast
HayKa M3y4aeT, B KOHEYHOM CUETe, YEJIOBEKA, OIIPEICICHHYIO CTOPOHY YEJIOBEYECKOM KU3HHU, B
100011 HayKe 3aJ105KEH OTPOMHBIN HPAaBCTBEHHBIH 'YMaHHUCTUYECKUNA TOTEHIIMAN, HE CMOT
M0Ka3aTh 3HAYMMOCTb CBOETO IIPEMETA, B MTOJHON Mepe IOMOYb (POPMUPOBAHUIO
KOMIIETEHTHOCTHOM JIMUHOCTH, KOTOPasi 0CO3HaNa BCIO LIEHHOCTh CBOET'0 00pa30BaHMsL.

Kaxxaplii 4en0BeK, caM TOro He MO03pEBasi, €KEJHEBHO OCYLIECTBIIAET XUMUUECKUE
peaxkLuy, 1aXXe He BBIXOs U3 I0Ma: HAMbUIMBAs PyKH, 32)KUras CIIMYKYU U ra3, IpUroTaBIuBas
nuiny. Jla u caM 4enoBedeckuil opranu3M — OoJibllIas XUMUYecKas 1abopaTopusi, B KOTOpOH
IIPOUCXOUT MHOKECTBO XUMUYECKUX peakuuil. [1o3xe, 4ToObI OTBETUTH HAa BOIIPOC: 3a4EM
HY’KHO M3y4yaTh XUMHUIO?, pacCCMaTpUBAEM U PACKPHIBAEM €€ 3HAUE€HUE B IIPOMBIIIJIECHHOCTH,
CEIIbCKOM XO3SICTBE, OCBOCHUH KOCMOCA, MEUIIMHE. 3HAKOMUMCS C MTPOPECCUIMH,
TPEOYIOIMMH 3HAHUNU XUMUHU.



DopmupoBaHve PYHKIHUOHAJIbHOU IPAMOTHOCTH HA YPOKAX XUMHUHU

Oco0oe MecTo B npeacrasieHu 0 @I 3aHUMaeT 1eATeNbHOCTHAS TPAMOTHOCTb, WU
CHOCOOHOCTh CTaBUTh U U3MEHSATH LIEJIU U 3a/1a41 COOCTBEHHOM JESITEIBHOCTH, OCYIECTBISATh
KOMMYHHKAIIUIO, PEaTM30BbIBATh IPOCTEHIIINE aKThI JEATEIILHOCTH B CUTyallUH
HEOIpeAeNIEHHOCTH, IPUMEHSISI XMMHUECKYIO0 TPaMOTHOCTh. Tak, B Y4eOHBIX CTaHIapTax IIKOJ
Poccuu (1998) BBOOUTCS MOHATHE XMMUYECKON TPAMOTHOCTH, O] KOTOPHIM IIOHUMAETCSI HE
TOJIBKO BJIa/ICHUE YUYAIIUMUCS TPAJIULIMOHHBIMU YMEHUSMU IPOU3BOIUTH BHIYUCICHUS U PEIIaTh
3aJ]a4uM Ha OIpe/ieNICHUEe MacCOBOM JI0JIM BEIIECTBa B paCTBOPE WJIM KOJIMUYECTBA BEILIECTBA,
HaXO0X/IEHNE MacChl BELIECTB, HO U MTOJIyYEHUE TEOPETUUECKUX 3HAHUI, YCBOCHUE OCHOB
XHUMHYECKOTO 53bIKa, OBJIQJICHUE 3JIEMEHTaMH JIOTMYECKOT0 MBIIIICHHS . Takumu sxe OyayT
TpeOOBaHUS 3a IPEEIaMH IIKOJIbI: B )KU3HU HAZI0 YMETh YUTATh UHCTPYKLUMUU U ITUKETKH 110
MCIIOJIb30BAHUIO Pa3IMYHBIX XUMUYECKUX BEILECTB, CTUPAIbHBIX [TOPOIIKOB, YUCTAILUX CPEJICTB
B OBITY, IPUTOTOBIICHUE PACTBOPOB B KOHCEPBUPOBAHUU, COJICHUH U T. [I., YATATh HHCTPYKIIUU
10 MPUMEHEHHIO JIEKApCTB.

3anaun o GopMUPOBaHUIO (PYHKIIMOHAIBHON IPAaMOTHOCTH y O0YYAIOIIMXCS Ha YPOKax
XUMUH B 8-X KJlaccax.:

®opMupoBaHUE IICUXOJIOTMYECKON YCTAHOBKM Ha CTPOrO€ U HEYKOCHUTEIbHOE
BBITNIOJIHEHHE BCEX MPaBUil 0€3011aCHOCTH.

[TproOperenne yMeHuit aHaIM3UpOBaTh pa3INyHbIe CUTYallud B y4€OHOM IIPOLIECCE C
TOYKHU 3PECHUS
0€30MaCHOCTH KHU3HEIEATEIbHOCTH YUALIUXCS U OBICTPO MPUHUMATh COOTBETCTBYIOIINE
peIIeHus.

[TproOperenue onbiTa 6€30MaCHON MOCTAHOBKU SKCIIEPUMEHTA U IPUHATHS PELLICHUS B
YCIOBUSAX MOJAETMPOBAHUS UPE3BbIUAHBIX CUTYAIMH U OKa3aHUe MEePBON MeTUITMHCKON

ITOMOIIIH.
DOopMHUpPOBAHUE y YUAIIUXCS ITOJOKUTEIBHON MOTHUBALMU U3YUYEHUS XUMUH.
Tema ypoka 3YH DopMbI U METObI ®opmupyembie ¢.r.
1 .YcrpoiictBo 3HaTh AnroputMm, ipaktudeckas | [IpaBuna paGoTs ¢
CITUPTOBKHU U CTpPOCHHE. paborta, c/pabora, HarpeBaTeIbHBIMH
IIJIAMEHMU. YMmerb KOHTPOJIbHO-OLIEHOYHAasl | MpuOopamu, OKa3aHUs
paboTars, .JIeATEIILHOCTD [IEPBOM MeJl. IIOMOILHU IIpU
UCIIOJIb30BaTh 0’KOrax.
npasuia Th
2. O30H. 3HaTh WNHIyKTUBHBIN, IIpumenenune aspo3oien,
CTpPOCHHE, JEYKTUBHBIN, TPEHHUHT, | 9KOJOTMYECKAs OMACHOCTb.
3HAYCHHUE, KOHTp.OLICHOYHAas
npaBuia JIeATEIIbLHOCTh
3aIUTHI U
OXpaHbI




O30HOBOI'O

npasuia Th,

CJOA.

3. DHeprus 3HaTh AnroputwM, c/padora, I'openue rasa,

XUMUYECKHUX MIPOILIECCHI, KOHTPOJIBHO- TOIUTUBO,II0XKAPOTYIIUTEIH.

peakuuii YMETh OLICHOYHAA. IEATEIbHOCTb.
MIPOBOJIUTH
SHEPreTUYECKUe
IIPOLIECCHI,
npaswia Th

4. KucnoTel. 3HaTh AnroputMm, ipaktudeckas | [IpaBuna Th mpu pabote ¢
CTpPOEHHUE, paboTa, TPEHHHT, KHCJIOTaMU, OKa3aHHE
dbopMybI, KOHTPOJIBHO-OIICHOYHAsA | MEJULMHCKOW MOMOIIH IIPU
Ha3BaHU, JIEATEIbHOCTD. 0’KOrax YTEHUE ITUKETOK.
npaswia. Th

S.11enoun. 3HaTh AnroputM, npaktuueckas | [Ipas. T6 mpu pabote ¢
CTpPOEHHUE, paboTa, TPEHHHT, 1eJ109aMu, OKa3aH Me/I.
dbopMybI, KOHTPOJIBHO-OLICHOYHAsA. | IOMOILY, YTEHUE 3TUKETOK
CBOICTBA, JIeATETbHOCTh
npaswia Th

6. ['asioreHsl. 3HaTh AJNTOpUTM, IPaKTHY. PaGora corGenuBarensimu,
CTpPOEHHUE, paboTa, TpeHUHT, BBIBEJICHUE TISITEH,
CBONCTBA, KOHTPOJIbHO-OLICHOYHAsl | HCTIOIb30BaHKUE OBITOBOMA
MIPUMEHEHUE, JIeATEIbHOCTD. XUMUU, YTEHHE ITUKETOK.

7. MeTtamibl.

3HaTh
CTPOEHHE,
CBOICTBA,
IIPUMEHEHUE,
npasuia Th

ANTOpUTM, IPAKTUY.
paboTa, TPEHHHT,
KOHTPOJIbHO-OIIEHOYHAsI
JIeATETLHOCTh

PaboTa ¢ okcumamu,
Hien04aMu, MpeMETOB
CTPOUTENICTBA.

8. Pemenne 3amau
Ha MaccoBYIO
JIOJIIO DJIICMEHTA.

YMers pemath
3aa4u
IIPUKIIATHOTO
Xapakrepa

Anroputwm, c/pabora,
KOHTPOJIbHO-OLIEHOYHAS
JeSITeTbHOCTD

Pabota no uHcTpYKIMH,
pacyeTsl BELIeCTB B
IPOAYKTaxX U T.J.

9.Pemrenue 3amau
10 YpaBHEHUAM
XUMHUYECKUX

peaKuui.

YMers pemath
3a7auu
IIPUKIIATHOTO
Xapakrepa.

AnroputMm, ¢/ paborTa,
KOHTPOJIBHO-OIICHOYH.
eI TEILHOCTD

Pabota no uHcTpYKIMH,
pacdeT Macchl BEIECTB B
ObITY.

JlnarHocTHuecKuil MaTepual o u3y4eHuro copMupoBaHHOCTH (PYHKIIMOHATIEHON

IPaMOTHOCTH Y yYalIUXCs IO XUMUM B 8-0M KJ1acce (IPUBOJIATCS IPUMEPBI JUATHOCTHK).




Jluaenocmuyeckuii mamepuan k meme: *° O3Haxomaenue ¢ yCmpoucmeom CnUpmosKu, niamenu’”’
1. ITpu HarpeBaHUHU KUAKOCTU B IIPOOUPKE BHI. ..

a/ HaJMBaeTe KUAKOCTH 1MOO0IIbIIe, YTOOBI MOCUIIbHEE TIECKAIOCh U OPBI3rallo, 3aJIHBaJI0 CTOM
U TeTPaJIH,

0/ HarpeBasi, 3aryisAIpIBaeTe BHYTPh MPOOUPKH B HAJIEXK/IE YBUICTh CKOpEiiIee 3aKuanue,

B/ IOMHHTE, YTO JIEPKATh TOPSIUYI0 MPOOUPKY MalIblIaMU, HEYTOOHO, BbI I0OJKHBI 3aCTaBUTh
KOro-HUOYAb U3 coceiel cAeNaTh 3TO WK MOJOKUTE MPOOUPKY Ha CBOIO TETPAb.

2. [IpencraBbTe, uTO paboTaeTe B XUMHUUECKOH 1a00paTOpUu U MOJpyTa MpUHECa MUPOKHOE U
npeJiaraeT MonuTh YalKy- BBI. ..

a/ 3aBapuBacTe YacK HA CIIMPTOBKE B XMMHUYECKOM CTAKaHE U “‘pacyuinaere” MecTo JJIs
NUPOKHOTO Ha paboueM cTole,

0/ mpuriamaere 3aiiTH B APYryI0 KOMHATY, TJI€ HE IPOBOSTCS OTIBITHI.

B/ IPEJIO’)KUTE CBOM BapHaHT.

3. BbI mOMy4Ymiid 03KOT OT IJIaMEHH CITIUPTOBKH

a/ cMa3bIBaeTe 0KOT 3€eJIEHKOM,

0/ mpomoeTe pacTBOPOM MapraHIIOBKH,

B/ CMa)keTe PacTUTEIbHBIM MacIliOM ,

I/ IPOMOETE | MOJIOKUTE CTEPUIIBHYIO TTOBS3KY.

Ilo meme: “I'anozensi.”

1. Bam Haf0 yamTh MATHA Pa3IMYHOTO MPOUCXO0XKICHUS: p)KaBUMHA, CIIMBOYHOE Macio, Kode,
110/1, MOPKOBHBI! COK, BUIIHEBBIM COK MACHOM cOycC. B BameM pacnoyioxKeHuu: epcodlb,
CTUpAJIbHBINA MOPOIIOK, Y - Tamma, 3yOHOI MOpOIIoK, OEH3MH, TUMOHHas kucnoTa. [Tondepure
CpEeICTBA BBIBEICHUS I KaXKIOTO MSATHA.

2. B pe3ynbrare npoBeACHHS ONBITOB BBIISIHUICS Ta3- XJI0p. UTOOBI HE HAABIIIATHCS, HYKHO

a/ IMPEKPATUTD MTPOBCACHHUC OIIbITA 0/ BBI3BATh YUUTCIIA

B/ OTKPBITH OKHO r/ OICTb BATHO-MApPJICBYIO IOBA3KY

3. IloueMy BOKpYT ra300TBOJHON TPyOKH MOMEIAIOT BaTKy pHU MOJIYYEHUH XJIOPOBOIOpPOIa:
a/ yToOBI ObUIAa TepMETHUYHA

6/ 4TOOBI XJIOPOBOJIOPO]T HE BHIIEISIICS B BOAY

ITo Teme “ DHEprus XUMUYECKUX peaKkLnui”

1. BEIYMCIUTh KOJIMYECTBO TEIIOTHI, KOTOPOE BBIIEIHIIOCH PU OKUCIEHUN90 Ip. IIIIOKO3BI.

2. Yenosek B Teruion koMHate cheaaeT 100 rp. coipa ( sHEpreTryeckas IIEHHOCTh €r0
cocraiusieT 15,52 x/[>/r). Ecnu npeanonoxxure, 4To B OpraHu3Me He IPOUCXOAUT HAKOIUIEHHE
SHEPruH, TO KaKyl Maccy BOJIbI OH UCHapui C TOBEPXHOCTU KOXKH, YTOOBI YyCTaHOBHIIACh
nepBOHayalibHas TeMneparypa?

3. Ha kakyIo BBICOTY MOXHO IOJHATHCS YEIOBEKY Maccoi 75 Kr, €CIM CUMTaTh, YTO HA paboTy
Tpatutbes 25 % sHeprun?



KPUTEPUM 1 HOPMbI OLIEHKH 3HAHUI OBYYAIOIIUXCS IO XUMUH
OueHka yCTHOT0 OTBeTA.
OtmeTKa «5» : OTBET MOJIHBIN U TPaBUJIbHBIN HA OCHOBAHWU U3Y4YE€HHBIX TEOPUH;
MaTepHuaJl U3JI05KEH B ONPEIEICHHOM JIOTMYECKOU ITOCIIEN0BATEIBHOCTH, JINTEPATyPHBIM
SA3BIKOM;
OTBET CaMOCTOSTEIIbHBIN.
OTtBeT «4» : OTBET OJIHBII U NTPaBUIIbHBIN HA CHOBAaHUM U3YUYEHHBIX TEOPUIL;
MaTepuai U3JI0KEH B ONPEIECIIEHHOM JIOTHYECKOU MTOCIEN0BATEIbHOCTH, IIPU 3TOM JOITYIEHBI
JIBE-TPU HECYIIECTBEHHbIE OIIMOKHU, UCIIPABICHHBIE 10 TPEOOBAHUIO YUUTEIS.
Otmetka «3» : OTBET MOJIHBIM, HO IIPU 3TOM JOIYIEHA CYLECTBEHHAs OIMOKA WK OTBET
HEIOJIHBIN, HECBA3HBIN.
Otmetka «2» : ipu 0TBETe 0OHAPYKEHO HEMOHUMAHKE YUaIUMCSI OCHOBHOTO COJICPKAHUS
y4eOHOro MaTepHasa Win JOMYIIEHbI CYIIeCTBEHHbIE OMMOKH, KOTOPBIE YUaIUICsS HE MOKET
WCIIPAaBUTH ITPU HABOJSIIMX BOIIPOCAX YUUTENS, OTCYTCTBHE OTBETA.

OuneHka IKCIEPUMEHTATbHBIX YMEHUIA.

OreHka CTaBUTCS HA OCHOBAHUHU HAOIIOICHUS 32 YUYaIllUMUCS U TUChbMEHHOTO OTYeTa 3a paboTy.
OtmeTka «5»: paboTa BBIIIOJIHEHA TOTHOCTHIO U MIPABUIIBHO, CHENaHBI IPaBUIIbHBIE
HaOIIO/IEHUS ¥ BBIBOJBL;

HKCIIEPUMEHT OCYIIECTBIIEH I10 IJIaHY C YUYE€TOM TEXHUKH 0€30IMacHOCTH M MPaBUiI paboTHI ¢
BEIIECTBAMH U 00OPYOBaHUEM; IPOSBICHBI OPTAaHU3AMOHHO TPYAOBBIC YMEHMUS,
MOJIEP’)KUBAIOTCS YUCTOTA pabouero Mecra v MopsiIoK (Ha CTOoJIe, 9KOHOMHO HCIIOIB3YIOTCS
PEaKTHUBBI).

OtMeTKa «4» : paboTa BBINTOTHEHA PABWIIHHO, CACIaHbI TPABUIIbLHBIC HAOTIOICHUS U BBIBOJIBI,
HO IIPU ATOM SKCIIEPUMEHT ITPOBECH HE MOJHOCTHIO MIIM JIOMYIIEHbBI HECYIIECTBEHHBIE OIIMOKU
B paboTe ¢ BeIIeCTBaMH U 000PYJOBAHUEM.

OtmeTka «3»: paboTa BBIMIOJIIHEHA IPABUIBLHO HE MEHEE YeM HAIOJIOBUHY WIIH JOIMyIIeHA
CyIIIECTBEHHAs OIMOKa B X0/Ie DKCIIEPHUMEHTa B 00BsCHEHUH, B 0(OPMIICHHH PaOOTHI, B
cOOI0OICHUH MTPaBUJI TEXHUKH 0€30MacCHOCTH Ha paboTe C BEeleCTBaMU U 000pYI0BaHUEM,
KOTOPAst UCTIPABIISIETCS TI0 TPEOOBAHHIO YUUTEIIS.

OtMeTKa «2»: IOmyIIeHb! aBe (1 00Jiee) CyIeCTBEHHBIE OITMOKN B X0/1€: SKCIICPUMEHTA, B
00BsICHEHUH, B 0popMIICHUHU PabOThI, B COOTIOCHUH MPABWII TEXHUKH 0€3 OMAaCHOCTH TIPH
paboTe ¢ BelecTBaMu U 000PYI0BaHHEM, KOTOPBIC YUAIIHIICS HE MOKET UCTIPABUTh JaKe O
TpeOOBAHUIO YUUTEIS,

paboTa He BHITIOTHEHA, Y YYaIIerocs OTCYTCTBYET IKCIIEPUMEHTAIbHBIE YMEHHUSI.



OneHka yMeHHii pemiaTh pacuyeTHbIe 3aJ1a4M.

OTMeTKa «5»: B JIOTHYECKOM PACCYKICHHH U PEIICHUU HET ONMIMOOK, 3a/1aua perieHa
parroHaIbHBIM CIIOCOO0M;

OTMeTKa «4»:B JJOTHUECKOM PACCYKIACHUHU M PCIICHHSI HET CYIIECTBEHHBIX OIIMOOK, HO 331aua
peleHa HepaloHaIbHBIM CIIOCOO0M, HITH JOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIHOOK.
OTMeTKa «3»: B JIOTHYECKOM PACCYICHUH HET CYIIECTBEHHBIX OIIMOOK, HO JOMyIIIeHa
CYIIECTBEHHAsl OIIMOKA B MATEMAaTHYECKUX pacyeTax.

OtMeTKa «2»: UMEETCS CYIIECTBEHHBIC OIMOKH B JIOTHYECKOM PACCYKICHUH U B PEIIICHUH.
OTCYTCTBHE OTBETA Ha 3aJIaHHE.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT.

OtmeTka «5»: OTBET NMOJIHBIN U MPAaBUIIbHBINA, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.

OTMmeTKa «4»: OTBET HEMOJIHbIM WK JONMYLIEHO He OoJiee IByX HECYIIECTBEHHBIX OIIHUOOK.
Otmetka «3»: paboTa BBIIIOJHEHA HE MEHEE YeM HaAIlOJOBUHY, JONYILIEHA OJJHA CYILIECTBEHHAs
oLIMOKa U P 3TOM JBE-TPU HECYIIECTBECHHBIE.

Otmetka «2»: paboTa BBIIIOJHEHA MEHbILIE YEM HAIOJIOBUHY WM COJAEPKUT HECKOIBKO
CYLIECTBEHHBIX OIMOOK, pab0oTa HE BBIITOJIHEHA.

[Tpu onieHKe BBINOIHEHNS TMCbMEHHOW KOHTPOJIBHON pabOThl HEOOXOAUMO YUUTHIBATh
TpeOoBaHuUs eMHOTO OporpadhuIeckoro peKuma.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE OHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
' peakuuu https://m.edso00.ru/7f41837¢c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
21 Bosnyx. Kucnopon. [lonsatne 6 bubmmnoreka HOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubnmorexa LIOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK
' OCHOBAHUSAX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1emeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbLHBIE pPe€aknumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 bubmorexa HOK

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

Mengaene-eBa. CtpoeHue
aToma

XUMHYeCKas CBA3b.
bubnunorexa LIOK

3.2 Oxucanrenso- 8 1 https://m.edso0.ru/7f41837c

BOCCTAHOBUTCIIbHBIC PCAKIINH

Htoro 1o pasaen 15 bubnunoreka LIOK
pasaeiy https://m.edso0.ru/7f41837¢
PesepBHOE Bpemst 3 2 Bubmrorexa LIOK

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

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 08 0 >



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
11 [loBTOpEeHue u yriy0OneHue 3HaHUM 5 1 Bbu6moteka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro mo pazneny 25



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. MeTaajabl M HX COeTMHEHUA

. bub6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIINEe METAIIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutposbubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumun B 1 bu6nunorexa LIOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonsTre o MeToax MO3HAHUS B 1 bubnunoreka LIOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
000py0BaHHEM)
Uucteie BemecTBa U cMech. CIocoObl bubnmorexa LIOK
4 . 1
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Il’ja JICHUE cﬁeceﬁ (Ha mpumepe 1 bubmmorexa [TOK
e . bHuMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU OBapEHHOM COJIN)»
bu6nmorexa LIOK
0 ATOMEL H MOIICKY TEL 1 https://m.edsoo.ru/ff0d2a6c
XuUMHUUYECKHE PJIEMEHThI. 3HAKU but6mmorekxa [IOK
7 1
(CUMBOJIBI) XUMUYECKUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 I1 bIC M CIIOKHBIC B TBa 1 bubmorexa [IOK
POCTRIC 1 €10 © pemee https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK
10 X .B
uMmecKas opmya. Banentocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOrO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUUYECKUE SIBIICHUS. bubnuoreka [{OK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpOTEKaHUS bubnnorexa [JOK
XUMHUYECKUX peaKiui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubmmoreka [JOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koaudecTBa, MacChl
17 BEILIECTBA [0 YPAaBHEHUSIM bubmmorexa [JOK
= M . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
Knaccudukanus XumMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peardl A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IeHne u Bubmmorexa [IOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAaHUU
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BemiecTBa 1 XuMHU4eCKHe peakuumn»

https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucimopoa — aimeMeHT u bubmorexa HOK
Ayxa. POA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XUMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
p P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI TOTy4YeHUsT KHCIIOPOia B
23 71a00paTOPHUH U IIPOMBIIIIECHHOCTH bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXHUMHYECKOM YPAaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroiab U METaH).
25 3ar ;13He1§1/1e(11;03 yxa CITOCOOBI iro bubmmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOupanue bubmorexa [OK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOpPO/1a, U3yUYeHHUE er0 CBONCTBY
97 Bonopon — anemeHT u nipocroe bubmuoreka [IOK
BelecTBO. Haxoxxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 dOusnuecKknue U XUMUYECKHE CBOMCTBA bubnmorexa LIOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 I1
OTPITHE O RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHust BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas padora Ne 4 o Teme

31 «[Tonyyeune u cobupanue BOAOPOIa bubmorexa HIOK
y N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE e€ro CBOKWCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béma, KoJIM4yecTBa
33 BEIIECTBA ra3a o €ro N3BECTHOM bubnnorexa HOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEILECTBA WIIU 00BEMY
Brrunciaenust 006M0B ra3os I10
34 aBHEHUIO PEAKIMH Ha OCHOBE bubmorexa HIOK
vP "p B " https://m.edsoo.ru/ff0d5708
3aK0Ha 00HLEMHBIX OTHOIIEHUI ra30B
35 AJIMUHHUCTpPATUBHASI KOHTPOJIbHAS bubnunoreka LIOK
pabota 3a nmoxyroaue https://m.edsoo.ru/00adb33c
36 du3nvecKue 1 XUMUYECKHUE CBOMCTBA bubmuoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
37 KonTtponbHast pabota Ne2 o reme bubmmnoreka HOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
38 CocraB ocHoBanuii. [Tonsitue 00 bubmuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kxak pactBoputens.
39 Hacrkimenasie ¥ HeHACHIIICHHEIS bu6nmorexa LIOK
pacTtBOpbl. MaccoBas 0Jis BEIeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
IIpakTuyeckas pabora Ne 5 o Teme
40 «IIpuroToBiieHHE PaCTBOPOB C bubmmoreka [JOK

onpeeaEHHON MacCOBOU 10JIEH
PAacCTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/ff0d5eba
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Oxcunpl: cocTaB, KIacCU(pUKaIs,

bubnunoreka LIOK

41
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
42 KHCJIOTHBIX, OCHOBHBIX U bubmorexa LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
43 OcHoBaHuUs: cOCTaB, KiIacCH(pUKAIIHS, bubmuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [losyyeHne u XUMHUYECKHE CBOWCTBA Bbu6mmoteka [JOK
OCHOBaHM https://m.edsoo.ru/ff0d67ca
45 Kucnotsl: cocras, kinaccudukaus, bu6nmnorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 [TonyueHnue u XMMHUYECKHE CBOMCTBA bubnuorexa [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
47 CHOCOéBI;) oI q)eHI/Iﬂ XI/IMI/I‘IZ(I:KI/IC bubmorexa HOK
. y ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTnueckas padora Ne 6. Pemenue
48 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEJTMHEHMI»
I'eneTnveckast CBSI3b MEKIY
49 KJIacCaMH HEOPTraHUIECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COCIMHCHMI
50 O06001IeHre U CUCTEMATU3 A bubmuoreka [{OK
3HAHUU https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 mo teme
" P P but6mmoreka [IOK
51 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCH(PUKAITUN

bubnunoreka LIOK

52 XUMUYECKUX AIeMeHTOB. [loHsATHE O https://m.edsoo.ru/00adgffa
IpyIIax CXOAHBIX AIEMEHTOB
[Tepuoanueckuii 3aKOH U
53 [lepuoaunueckas cucrema Bbu6mumotexa [JOK
XUMHYECKUX 3eMeHTOB [I. U. https://m.edsoo.ru/00ada52c
Meunneneena
o4 [Iepuonsl, rpynnel, MOATPYIIIBI bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
55 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
56 aTOMOB 3J1eMeHTOB [lepuoanueckoii bubmmorexa [JOK
https://m.edsoo.ru/00ada6hc
cucremsl /. . Menneneena
XapakTepucTuKa XUMHYECKOTrO
57 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
58 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaKJaHUH
59 DIIEKTPOOTPHULIATETLHOCTh aTOMOB bubnuotexa [JOK
XAMUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
60 Hontast ximireckas cosisb https://m.edsoo.ru/00adac34
61 KoBasieHTHas1 monsipHas XUMUYECKast bu6muoreka [IOK

CBs3b

https://m.edso0.ru/00adaab8
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62 KoBanientnas nenomnsipuas 1 bubmmoreka [JOK
XHMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
63 Creneup okncneris . https://m.edSO(])_.[ ru/00adae28
64 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
bub6numoreka [IOK
65 OKucauTen 1 BOCCTAHOBUTEIN 1 https://m.e dsog)l.ru 100adb076
KonTponbnas padora Ne4 o teme
66 «Ctpoenue aroma. XUMU4ecKast 1 bubmroreia LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
67 PesepBHrlit ypok. O6o01ieHue u 1 bubnnoreka [JOK
cucTeMaTu3als 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrpoabnsie IIpakTHueckue
n/n Bceero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKUX DJICMEHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «IToBTOpEHUE U yriIyONneHue 1 1
3HaHUI OCHOBHBIX Pa3/elioB Kypca
8 kmacca»

5 Knaccugukanus Xxummuaeckux 1 bubmmnoreka HOK
peaKLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa TTOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKLIUSIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIHUAOIINC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIUTEeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nccorranu. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
o HHALHIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMoHHbIe YpaBHEHUS peaKil Bubmiorexa IOK
yp peakit https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHHH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XHUMHU4YeCKHUe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubmmorera HOK
ped o https://m.edso0.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 ITonsaTue o THApOIN3E CONEH bubnmorexa HOK
b https://m.edso0.ru/00add9d4
15 O06o011eHne U cucTeMaTU3alus bu6moteka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenue skcriepuMeHTaIbHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3aga9dy
KonTponbnas padota Ne2 o teme
17 «INEKTPOIUTHYECKAS bubmmnoreka [JOK

nucconuanusg. XuMu4ecKue
pEaKuH B paCTBOpax»

https://m.edso0.ru/00addecO
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OO01mmas xapakTeprCcTHKA TaJIOTCHOB.

18 XuMHYeCKHe CBOMCTBA Ha IPUMEPE bubmorexa [IOK
pUMEp https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XHMquCKHS CBOMCTBA, ITOJIyUYEHUE bubmorexa LIOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «ITonyyenue CoJITHON KHUCIIOTHI bubmorexa HOK
JHCHIE €07 ’ https://m.edsoo.ru/00ade348
M3Y4YCHHE € CBOMCTBY»
Boruncnenus no ypaBHeHUsIM
21 XUMHUYECKUX PEaKIUI, €CIIU OJIUH Bubmiorexa IOK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

99 OO01as xapakTeprCcTHUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxoxnenue cepsl u eé bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u xnzmqecxne bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢busnyeckre 1 XUMHYECKHE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO crIocoba bu6muoreka [JOK

MOJIyUCHUA CCpHOI71 KHUCJIIOTBI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpYKarolleu cpeibl
COCTUHEHUSIMH CEPBI

Briuucienne MaccoBoOi 101U

bub6nmoreka [IOK

27
BBIXOJA MPOJYKTa PEaKLIMU https://m.edsoo.ru/00adec8a
OO6m1ast xapaKTepruCTHKA JIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactipoctp PHPOAC, https://m.edsoo.ru/00adeea6
(du3HUYeCcCKre U XUMUYICCKUE
CBOMCTBA
AMMHaK, ero GU3nYecKue u

29 XUMHUYECKHE CBOMCTBA, IIOJIYUEHNE bubnnorexa [IOK

’ y https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[Tonyuenne aMmMuaKa, H3ydeHue bu6morexa HOK
y . 13y https://m.edsoo.ru/00adf180
€ro CBOIMCTBY»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHnii. XUMHYECKOE bubnmorexa [IOK
yAoobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COEIMHEHHUAMM a30Ta
AJIMUHHUCTpAaTUBHAs! KOHTPOJIbHAS bubnunoreka LIOK

33
pabota 3a moayroaue https://m.edsoo.ru/00ae0dOa
docdop. Oxcun dochopa (V) u

bop Pociopa (V) but6mmoreka [IOK
34 ¢dochopHas kucnora, pUMUECKUe U

XHUMHUYCCKUC CBOﬁCTBa, MOJIYUCHUC

https://m.edsoo.ru/00adf68a



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/00ae0d0a
https://m.edsoo.ru/00adf68a

Hcnonp3oBanue GocaToB B
Ka4eCcTBE MHHEPAIbHBIX

bubnunorexa LIOK

3 yAoOpeHuid. 3arpsi3HeHNEe https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu
VYraepon, pacipocTpaHEeHUE B
36 Hpnpzﬂe, gmmlt){ecxie u bubmmorexa [JOK
8 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOICTBA
Oxcunel yraeponaa, ux pusnveckue
Y XMMHYECKHE CBOMCTBA.
37 DKOJOTUYECKHE MPOOIIEMEI, bubmmorexa [JOK
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
N bubnnorexa [IOK
38 YrombHas KHEIOTa 1 e€ corlit https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
39 "[losydyeHne yriekucioro rasa. bubmmnoreka HOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHaYaIbHBIE TOHATHS 00
40 OpPraHUYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoaa
. bubnuoreka [{OK
41 Kpeinit 1t ero coeaers https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
4 Pemenne skcriepuMeHTaNIbHBIX bubmuorexa [IOK

3aj1a4 110 TeMe « Bakuenue
HEMCETAJJIBI U UX COCIUHCHU )

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



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/00ae0bf2

KonrtponsHas padora Ne3 o reme

43 «BaxxHeinyne HeMeTaIbl U UX bubmorexa [IOK
https://m.edso0.ru/00ae0el8
COCIUHCHHMS
OOm1ast xapaKTepUCTHKA
XUMUYECKHUX DJIEMEHTOB —

44 METaJI0B. MeTaaudecKkas CBsI3b U bubnunorexa LIOK
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. Gu3ndyeckre CBOMCTBA
METAILJIOB
XHWMHUYECKHE CBOMCTBA METAJIJIOB.

45 DNEKTPOXUMHUYECCKUI PSIJI bubmotexa [IOK

P N p https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re ciocoObl MOTYyYSHHS
MeTaiioB. CriaBel. BerauciaeHus
46 10 YPaBHCHHUSAM XUMHYCCKUX bubmorexa [IOK
yp . https://m.edsoo.ru/00ae1156
peakIuii, €ciii OJIMH U3 PearcHTOB
COJIEPKUT MPUMECH
47 [ToHsiTHE O KOPPO3UU METAILIIOB bubmorexa LOK
pp https://m.edso0.ru/00ae1278
bu6mmoteka IIOK

48 €JIOUHBIEC METAJIBI
i https://m.edsoo0.ru/00ael14b2

49 OKcubl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
Kanus https://m.edsoo.ru/00ael4hb2

50 [IlemouyHO3eMeTbHBIC METAILIBI — bubmuoreka [{OK
KaIbIINM U MarHui https://m.edsoo.ru/00ael15e8

51 Bakneiinmme coeUHEHNS KaIbIIH bubmrorexa LHOK

g t https://m.edsoo.ru/00ae15e8

59 O0o0011IeHNEe U CHCTEMATH3aLIH

3HAHUH



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

JKEcTKOCTh BOABI U CIIOCOOKI €8

bubnunoreka LIOK

53 YCTpaHECHUS https://m.edsoo.ru/00ae1886
[IpakTuyeckas pabora Ne 6 o Teme
54 "YKEcTKOCTL BOABI 1 METOJEI €6 bubnmorexa LHOK
" https://m.edso00.ru/00aelae8
yCTpaHEHUs
. bub6nmoreka [IOK
> Admtomuiii https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
56
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
> AKeneso https://m.edsoo.ru/00ae1d86
58 Oxkcuapl, THAPOKCUIBI U COJIH bubnnoreka [JOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
59 O06o0meHne 1 cucTeMaTU3aIUs
3HaHUU
KonTponbnas padora Ne4 o teme
60 «BakHeWIe MEeTalTbl U UX
COETMHEHUS
ITpakTuyeckas padora Ne 7.
61 Pemenue skcriepuMeHTaNIbHBIX bubmuoreka [IOK
3a1a4 no teme «Baxueimne https://m.edsoo.ru/00ae3de8
METAJUTBI ¥ UX COCIMHEHUS
Brruncnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIIHid, €CIIU OJUH
62 U3 pEareHToB JIaH B U30BITKE WU bubmuoreka [IOK

COCPKUT mpuMecH. Berancnenus
MAacCOBOM J0JIA BBIXOJa MTPOJAYKTa
peakmuu

https://m.edsoo.ru/00ae1750



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

63 AJIMUHUCTpATUBHAS KOHTPOJIbHAS 1
pabora 3a roa

64 BemecTsa u maTepuaisl B 1 bubnmnoreka HOK
[MOBCEJHEBHOW KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50

65 XHUMHUECKOE 3arpsi3HEHUE 1 bubmmoreka [JOK
OKpYKarlolleu cpeibl https://m.edsoo.ru/00ae4270

66 Ponp xumuu B perieHun 1 Bbu6mumotexa [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270

67 PesepBHeIil ypok. O600ICHHE 1 1 bubnnorexa [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c

68 PesepBHrlit ypok. O6o0mienue u 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YUEHUKA

» Xumus, 8 knacce/ Pymsuruc I'.E., ®enpaman @.I°., AKIioHepHOE 0OIIECTBO
«3narenbctBo «IIpocBemenuey, 2023
* Xumus, 9 kinacc/ Pynsutuc I'.E., ®enpaman @.I°., AKiimonepHoe 00IIeCTBO

«M3narenbctBo «IIpocBemenuey, 2023

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






