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MOSCHUTEJIBHAS 3AITUCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTeNIbHOW NpOrpaMMbl OCHOBHOTO
obmiero oOpaszoBanus, npencrtaBieHHbIX B GI'OC OO0, a Taxke Ha OCHOBE (enepalbHON
paboueil mporpaMMbl BOCHUTAHUSA U C Y4ETOM KOHLENLUHU IpPernojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpamMa mo XumMuM Ja€T NpeACTaBICHHE O IesaX, oOmeidl crparernu oOydeHus,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCcMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYPHUPOBAHHUE TI0 pa3zesiaM M TeMaM IMPOTrpaMMbl 10 XUMHH, OTPEACISIET KOJTMUECTBEHHBIC
Y Ka4eCTBEHHbBIE XaPaKTEPUCTUKH COAEPIKAHUS, PEKOMEHIyEMYIO II0CJIE0BATEIbHOCTh U3YYEHUS
XUMHHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOIMKH y4eOHOTO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEN 00yUaIOLINXCs, ONPEIeIieT BO3MOXKHOCTH IpeAMETa AJIs peaan3auu
TpeOOBaHUI K pe3yabTaTaM OCBOEHHsSI OCHOBHOH 00Opa30BaTeNbHOW IMPOrpaMMBl Ha YpPOBHE
OCHOBHOro 00Im1ero obpa3oBaHus, a Takke TpeOOBaHUI K pe3ynbTaTaM OOY4YEeHHs XUMHMU Ha
YPOBHE IIeJIel M3y4eHHs MpeIMeTa U OCHOBHBIX BUIOB y4eOHO-TIO3HABATEIBHOMN NIESTETHHOCTH
00yYaroIerocs Mo OCBOCHUIO y4eOHOTO COJIepKaHMSL.

3HaHUEe XUMHUH CIY)KHT OCHOBOW T (DOPMHUPOBAHHSI MUPOBO33PEHHS 00YUAIOIIETOCs, €T0
IpeCTaBIeHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUpPYEMbIe XUMHUEH
NPEJICTAaBICHUS O B3aMMOIIPEBPAIICHUSIX YHEPTUU U 00 SBOJIOIUH BEIIECTB B MPHPOJIE, O MYTAX
pemeHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO pa3BUTHSI YEJOBEYECTBA — CBHIPHEBOH,
HHEPreTUUECKOM, MUILEBON U KOJIOTUYECKON 0€30MacHOCTH, TPO0JIEM 31paBOOXPAHEHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3alii BO3MOKHOCTEH JUIsl CaMOPa3BUTHUSA U (OPMHUPOBAHUS KYIbTYpPbI
JMYHOCTH, € o01iel u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOH  y4eOHOH  JEeSATeThbHOCTH,  OKCIIEPUMEHTAIBHBIX |
UCCIIE/IOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HM, TaK M B
poeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOTO
B3IJISA/1a HAa €IMHCTBO MPHUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM JTarioM B (POPMUPOBAHUH
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSM, K TPHUPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE 0Opa3oBaHME
oOydJaronuxcs.



JlaHHble HampaBieHHS B OOYyYEHMHM XMUMHH O0ECIIEUMBAIOTCS CHEIM(UKON coaepx aHUs
y4eOHOTr0 NpeIMeTa, KOTOPBIN ABJISETCS MeJarorn4ecky alaiTHPOBAHHBIM OTpayKeHHEM 0a30BOM
HayKU XMMHUU Ha ONPEJEIEHHOM dTarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OLIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4arolUMuUCs CUCTEMbI [IEPBOHAYAIbHBIX MOHATUN XUMUHU, OCHOB HEOPraHMYECKOH XUMUU U
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XMMUH.

CrpykTypa conepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHA HAa OCHOBE CHCTEMHOTO
noxxoja kK eé msydeHuro. CozpepkaHue CKIaAbIBACTCS U3 CUCTEMBI NOHATUH O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIbHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX NPEIACTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuoanueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— IPEACTaBIEHUN 00 AJIEKTPOJUTHUECKON AUCCOLMAIIMM BELIECTB B pACTBOPAX.

Teopernueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IIOJYYEHHBIX U
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IOCIEOBATEIBHO OT OJJHOTO YPOBHS K APYTOMY, BBITTOJTHSS
(GyHKLIMU 0OBSICHEHUS U IPOrHO3UPOBAHMSI CBOIMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAaKTUYECKOTO
INPUMEHEHHUS U TIOJTYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMmbl IO XMMHH CIIOCOOCTBYET (OPMHPOBAHUIO IIPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydyeHne xumun
IPOMCXOUT C MIPUBIICICHNUEM 3HAHHI U3 paHee H3YYCHHBIX yU4eOHBIX MpeaMeToB: «OKpyKaromun
MHUp», «buomnorus. 5—7 kiacce» U «Pu3nka. 7 Kiiaccy.

[Tpu u3yyeHUH XUMUU IPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATETbHOCTH YelloBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHMPOBOW KyJIbTYphl. 3ajladya y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CHUCTEMBbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO)KEHUH, JOCTYMHBIX O0O0OOIIEHWH MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKH, B
OpUOOIIEHNH K HAyYHBIM METOaM MMO3HAHMS TP N3YYEHHUH BEUIECTB U XUMUUECKUX PEaKIHii, B
(GOpMUPOBAHMM M DPA3BUTHH [O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHMH B Y4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIBCKOM J1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy M3ydyeHuM XMMHUU Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUS Ba)XHOE 3HAUYEHUE
NPUOOPENTH TaKKe LIETH, KaK:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSIM >KU3HHU;

— HaNpaBJIeHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYecKoe MpuoOIIeHrne O00ydaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOAAaM  IIO3HAHUS,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYarOIMMUCS OIbITa
pa3HOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEpCAbHOE 3HAUEHUE JUISl Pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciIe YMEHHUHM OOBACHATH U OLIEHUBATD SIBJICHUS OKPY’KAIOIIETO MUPA, UCIIOJIb3YsI 3HAHUS U OTIBIT,
MOJIyYE€HHBIE MPU U3YyYEHUU XHUMHUH, MPUMEHATh MX MPHU PEIICeHUH MpoOsieM B MOBCEIHEBHOM
JKU3HU U TPYIOBOH ACATEIBHOCTH;

— (opmMupoBaHue y 00y4aronuxcs r'yMaHUCTHUECKUX OTHOILIEHHUH, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U



TPYIOBOM JEATEIBHOCTH B LIEIAX COXPAHEHMs CBOETrO 3I0pPOBbA U OKPYXKAIOLIEH MPUPOAHOU
Cpeapl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYEIOBEYECKUX LEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodis ¥ HaNIPaBICHHOCTU AaJbHEUIIeTro 00yUeHHS.

OO1ee 4nciIo 4acoB, OTBEAEHHBIX Ul M3YYEHUS XMMUU HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanmus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 gaca B Hezleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIENIO).

COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHavyajbHBIEe XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B cUCTeMe HaykK. Tena u
BenlecTBa. du3nueckne cBONCTBA BELIECTB. ATperatHoe coctosiuue Bemects. [lonsTue o meronax
no3HaHus B XuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3/iesieHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIbI XMMHYECKUX 3JIEMEHTOB.
[IpocTsie U clloKHBIE BelIecTBa. ATOMHO-MOJIEKYIIPHOE yUEHUE.

Xumnaeckas hopmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BemecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEAMHEHUH.

KonuuecTBo Bemecta. Mousb. MonspHas Macca. B3auMocBs3b KOIMUYECTBA, MAacChl U YUCIIA
CTPYKTYPHBIX eIMHUII BerecTBa. Pacyérel mo GpopMynamMm XUMHUECKUX COCAMHEHUI.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HaKU. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XuMuueckue ypaBHeHus. Kiaccupukanus XuMUYeCKUX peakuuit
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHUYECKOW MOCY/I0M, MpaBWiIaMu pabOThl B J1abOpaTopuu U NMpUEMaMU
oOpareHusi ¢ J1abopaToOpHbIM O0OpPYJAOBaHUEM, M3YYCHHE M ONMUCAHUE (DU3UYECKUX CBOMCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (TUIaBJIeHNEe BOCKA, TassHUE JIbJA,
pacTHpaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IPOKaJIMBaHUE MEAHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIIOTO) siBIeHUH, HaOIro1eHue u
OMMCAaHNE NMPU3HAKOB NPOTEKaHUsI XUMUUYECKUX peaKlMii (pa3ioKeHue caxapa, B3auMOIEHCTBHE
CepHON KHUCIIOTHI C XJOpHJIOM Oapus, pasznoxkeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3aUMOJICHCTBUE Kese3a ¢ pactBopoM conu Meau (1), m3ydenue crocoO0OB pasieneHus cMecei:
C TOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BHIMApUBaHUE, ITUCTWIULANMS, Xpomarorpadus,
IIPOBEJICHNE OYUCTKM MOBApEHHOM COJM, HAONIOJAEHHE U ONUCAHHME PEe3yJIbTaTOB IPOBEICHUS
OMbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHME MOJeNel MOJIEKYT
(I1apocTepKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYeCKMX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopong — 31€MEHT M IIPOCTOE BEILECTBO.
HaxoxnaeHnue kuciaopoja B mpupoje, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluyd TOPEHHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — alioTporHas MOAU(pUKAIUS
KHCIIOpO/a.

TemoBoil 3(dexT XuUMHYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHHUS, 3K30- H
OHIOTEPMUYECKUE peakuMU. TOmaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — snemenT u mpocrtoe BeriecTBo. Haxoxxaenne Bogopoaa B npupoie, hpuzndeckue
U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOOBI MostydyeHus. Kuciotsl u comnu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM.



®dusnueckue cBolicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelennsie u
HEHACBIIICHHbIE PAcTBOpbI. PacTBOpMMOCTh BellecTB B BOAE. MaccoBas 10is BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOoAbl. OcHOBaHus. Poib pacTBOpOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOAbl B mpHpoAe. 3arpsA3HEHUE NMPUPOAHBIX BOJA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauneHuit. Oxcunpl. Kitaccubukanus OKCHIIOB:
coneoOpa3yroline (OCHOBHBIE, KHCIOTHEIE, aM(OoTepHbIe) U HeconeoOpasyromue. HomeHnkiarypa
OKCHJI0B. PU3NUECKHEe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lonyueHue okcuios.

OcHoBanmsi. Knaccudukanuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHUYECKHE
cBoiicTBa kucaot. Psan akruBHoctu metamioB H. H. bekerosa. [lomyuenue Kucior.

Conu. Homenknatypa coisieid. @u3nueckue U XUMHUUYECKHE cBoicTBa cojied. [lomydyenue
COJICH.

['eneTnueckast CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OINpeieNieHue CoJIepKaHusl KUCIopoJia B BO3yXe, MOIydeHue, cooupaHue,
pacrio3HaBaHUE W HM3YUYECHHE CBOMCTB KHCJIOPOJA, HAOIIOJEHHWE B3aWMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINUCAaHHE WX CBOWCTB, MOJydeHUE, COOMpAHWE, PACIIO3HABAHHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcugaoM wmemu (1)
(BO3MOYKHO MCIIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOJCHIE 00pa3IIOB BEIIECTB KOJIHMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH PpACTBOPEHHUS BEILECTB C PAa3IMYHON PacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJ€d pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljamMH (HaTpueM M KalblueM) (BO3MOXKHO HCIOJIBL30BaHUE
BHJIEOMATEPHAIIOB), MCCJIEIOBaHUE OOpa3llOB HEOPTraHWYECKHX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOI0/IeHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHCIOT U IIENIOYel, M3ydyeHHUe
B3auMojiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOI KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEWUTpanu3aluu, MoJy4YeHUEe HEPAaCTBOPUMBIX OCHOBAHMI, BEITECHEHUE OJHOTO METajuia APYyruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BakHeimme Kiacchl
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiuun

[TepBbie MOMBITKH KIacCUPHUKAIIUN XUMUYECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHBIX
AJIEMEHTOB (II[EJIOYHBIC U MIETIOYHO3EMETHHBIE METAJUIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUIBI M TUAPOKCHUIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMH4Yeckux a3neMmeHtoB [l M.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX s11ep. M30Tombl. DnekTpoHbl. CTpOEHHUE 3IEKTPOHHBIX
o0osiouek aromMoB TmepBbix 20 xuMuyeckux osneMmeHToB Ilepumonmyeckoit cuctemsr J[. .
MenneneeBa. XapakTepucTHKa XUMHYECKOTO JJIEMEHTA MO €ro MoJIoKeHHuto B Ilepuoanyueckoi
cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH MU3MEHEHHUS paguyca aTOMOB XUMHUYECKHUX JIEMEHTOB, METAJUTMUECKUX 1
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u I[leprogudyeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. JI. . Mennenees — yd4€HbIN U IPaKJaHUH.



Xumuueckas CBSI3b. KoBanentnas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenb okucneHus. OKMCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuu. [Iporeccsl okucaeHus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKa C pacTBOpaMU KUCJIOT U ILEJIO0YEH, MPOBEIECHUE OIBITOB, WILIIOCTPUPYIOIUX PUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEeHHE, PEaKIIUU Pa3I0KEHUs, COSIUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3E€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYIIECTBISAETCA
Yyepes3 UCII0JIb30BaHNE KaK OOLIUX €CTECTBEHHO-HAYUHBIX IIOHATUH, TaK U IOHATUH, SIBIISIFOILIUXCS
CHUCTEMHBIMU ISl OTAEJbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO011me ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHBIN (PaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHHE, MOJICIIb, SIBJIICHHE.

®u3uka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
383161, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpAIbl, TOPHBIC TOPOJBI, IOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peakuust

Ilepnonnueckuii 3akoH. Ilepmommueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHYECKHX
AJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdblUs U UX COEAMHEHUH B COOTBETCTBHM C
IIOJIO’KEHUEM DJIEMEHTOB B [leproandeckoli CucTeMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTB CBOMCTB BEILIECTBA OT THIIA KPUCTAIUINYECKON PEIIETKN U BUAA XUMUYECKON CBS3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHWYECKUX COEIUHEHMM, T€HEeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUuil MO pa3IM4yHbIM MpHU3HaKaM (110 YUCIY M COCTaBY
Y4acCTBYIOIIMX B PEAKIIMH BEILIECTB, 10 TEMIOBOMY 3 (DEKTY, IO U3MEHEHHIO CTENICHEH OKHCIIEHUs
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTHM, IO Y4YacTHIO KaTajaus3aropa). OJK30- H
SH/I0TEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKNE YPAaBHEHUSI.

[TonsiTue o cxopoctu xumuueckoi peakuuu. IlonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xuMnyeckoMm paBHOBECUH. DaKTOpPBI, BAUSAIOLINE HA CKOPOCTh XUMHUYECKON
peaKuy U MOJI0KEHHE XMMHUYECKOI0 PABHOBECHSI.

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH, SJEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBiIEHUE YPaBHEHHUHW OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopust 2NEKTPOIIUTUYECKON TUCCOLMALMU. DIEKTPOJIUTH U HEINEKTPOJnThl. KaTHOHBI,
aHUOHBI. MexaHW3M JMCCOLMAIINH BEIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOH CBsA3H. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuuu moHHOro o6MeHa. YcClIOBHsS NMPOTEKaHUs pEeakIMii HOHHOTO OoOMeHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJIEH B CBETE
NpeACTaBiICHUN 00 3JIEKTPOTUTHUYECKON auccolranuu. KadyecTBEHHbIE peaklIud Ha HOHBL
[TonsiTHe 0 ruIpoONIN3€E CONEN.



Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPUCTAJUIMYECKHX PEIIETOK HEOPraHMYECKHUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
WCCIICJOBAHUE 3aBUCUMOCTH CKOPOCTM XMMMYECKOM PEAKLUM OT BO3ACUCTBHS DPA3IUYHBIX
(axTopoB, MCCIEIOBAHHE IEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, MpOIEcca TUCCOLHALUU
KUCIIOT, IIeJ04el 1 cojiel (BO3MOKHO HCIIOIb30BAHNE BUJIEO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs PEaKUUMii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJICJIEHUE Ta3a, 00pa30oBaHUE BOJbI), OINBITOB, WILIIOCTPUPYIOIIUX HPUMEPBl OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEAKLUN (FOpEHME, peaKluu PA3JI0KEHUs], COEAUHEHUs), pacllO3HAaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAYECTBEHHBIX pEaKkUMid Ha HOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeraJuibl 1 MX COeJUHEHHA

OO0mass xapakTepucTHKa TajJoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crernieHu okucineHusi. CtpoeHue M (U3MYECKHE CBOWCTBA IPOCTBHIX BELIECTB — TaJOTE€HOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEMETajulaMu,
menoyamu). XsopoBopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyYyeHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaykHelme Xia0puabl
U MX HaXO0XJECHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (u3nyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOJIU(UKALUKA KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (uU3MYecKue M XUMUYeckue cBoMcTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oO1e Kak MpeacTaBUTeNs Kiacca KUCIOT U crieruduueckue). XUMUYECKUEe peakLuy, JexKalue
B OCHOBE IIPOMBIIIUIEHHOT'0 CII0CO0a MOJy4eHus CEpHOM KUCIOThI. [IpriMeHeHne cepHOi KUCIIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUH B IpHUpojae. XUMUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl COCIUHEHUSIMH CEpPbI
(KMCIIOTHBIE 10K, 3arps3HEHUE BO3TyXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBpaILCHHS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpocTpaHeHHe B MpHpoJe, (U3NYECKHEe WU
XUMHUeckne cBoiictBa. Kpyrosopot azora B mpupojie. AMMUaK, ero pu3ndeckue 1 XMMHUYECKHe
CBOWCTBA, MoylyueHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTRa,
npuMmeHeHre. KauecTBeHHas peaklyds Ha MOHBI aMMOHHS. A30THas KHCIIOTa, €€ IOJIy4YeHHE,
¢u3mueckue M XUMHUYECKHE CBoOilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHME HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX
ynoOpeHnil. XUMHU4ecKoe 3arpsi3HeHHE OKpY Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNU
doctopa, pusznyeckue u xummuueckue cporctBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,
¢dusznyeckne M XHMMHUYECKHE CBOWCTBa, moiyueHue. lcmonb3zoBanue @ochaTroB B KadecTBe
MHUHEpaJIbHBIX Y100pEHHHA.

O6mass xapaktepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHs. YTIEpOoJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XMMUIeCKrue cBoicTBa. AncopOrus. KpyroBopot yriepoia B mpupo/ie.
Oxcuapl yraepona, ux GpU3N4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJTyYeHHE U TPUMEHEeHHEe. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kucinora u eé
conu, UX (U3MYECKHMe M XHMMUYECKHE CBOMCTBA, IMOJIydeHHE U TNpuMeHeHue. KauecTBeHHas
peaknus Ha KapOOHAT-MOHBIL. Mcnonb30BaHue KapOOHATOB B OBITY, MEJUIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[TepBoHayanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCOUHEHHUSAX YIiIepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHas KuciaoTa). [IpuposHble HCTOUHUKI



YIII€BOAOPOAOB (Yroib, MPUPOAHBINA ra3, HePTh), IPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb
B OBITY U TPOMBIIUIEHHOCTH. [loHSATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpPax, OelKax,
YIJIEBOJAaX — W HUX POJIM B KM3HM YeEIOBEKa. MarepuaabHOE €IUHCTBO OPraHUYECKHUX H
HEOPraHWYECKUX COETUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupojge. OOmume mnpexacraBieHuss o6 okcume kpemuus (1V) u
KpeMHHEBOM kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimne
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30MacCHOr0 UCNOJIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B IIOBCEIHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOPUIOB (TalOT€HUIOB),
O3HAaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpHaNoB), HaOmOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ — JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOMN
KHUCTIOTHI, TIPOBEJCHUE KAueCTBEHHOM peaklMu Ha cynb(ar-uoH W HaONIOJIeHHE MpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOYKHO HCIIOJIb30BAaHHE BHIEOMATEPUANIOB), 00pa3iaMu a30THHIX U (PochHOpHBIX YAOOpEeHUH,
[OJIyueHue, coOMpaHue, pacro3HaBaHHWE W U3YYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KauyeCTBEHHBIX peakluii Ha MOH aMMOHUA U GocaT-uoH U U3yUeHHE TPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C ME/IbI0 (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIOB), HW3YYEHHE MOJENel KPUCTAJUIMUECKUX pemeEToK anMmasa, rpadura,
¢dyiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOHCTBOM MTPOTUBOra3a, MojlyueHue, coOupaHnue, paclio3HaBaHUe U U3y4eHHe CBOMCTB
VIJIEKUCIIOro ra3a, MpOBEJACHHME KaueCTBEHHBIX peakiuil Ha KapOOHAT M CUJIMKAT-UOHBI U
W3Y4YEHHE IIPU3HAKOB MX IPOTEKaHHs, O3HAKOMJIEHME C TPONYKIUEH CHIMKATHOU
MPOMBIIIIIEHHOCTH, PEIlIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHeillne HeMeTasulbl U UX
COCIMHEHUA Y.

MeTajliibl M X COCIUHEHUS

OO11ast XapaKTepUCTHKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMHU UX TOJ0KEHUS
B Ilepmoanueckoin cucreme xumuueckux snemeHToB . M. MeHneneeBa u CTpOEHHs aTOMOB.
Crpoenne MmertamnoB. Metamnueckas CBA3b M METaUIMYECKas KPUCTAJUIMYECKAs PEIIETKA.
DNEeKTPOXUMUYECKUN PSSl HampsokeHUW MerayuioB. DU3MYECKWe W XUMUYECKHE CBOMCTBA
MetauioB. O0Iue crnocoObl NoMydYeHus: MeTaioB. [ToHATHE O KOPPO3UU METaIOB, OCHOBHbBIE
CrocoObl 3auUThl UX OT Koppo3uu. CruaBbl (CTaib, YYryH, AIOPATIOMUHHUNA, OpOH3a) M HX
IpUMEHEHHE B ObITY U POMBIIIJICHHOCTH.

[I{erounble MeTAIIBL: TIOJIOKEHUE B Ileproanyueckoi cucreMe XMMUYECKUX 31eMEHTOB [1.
H. Menpgeneesa, CTpO€HHE UX aTOMOB, HaXOXICHUE B Ipupoje. Puznueckue U XMMHUYECKUE
cBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHUH.

[[{erouHO3EMENBHBIE METAUIBI MATHUN M KaIbIUI: NOJI0KEeHNE B [leprnonnueckoii cucteme
xuMuueckux diaeMeHToB JI. M. MenneneeBa, cTpoeHHEe MX aTOMOB, HAXOXICHHUE B IPUPOJE.
duznyueckrie W XUMHYECKHE CBOMCTBA MarHUg W Kalblugd. BakHeHWmne coenMHEHUS KaJbIIHs
(oxcua, THAPOKCHUL, o). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHSHHS.

AmomMuHuii: nonoxenue B Ilepumonuyeckoil cucteme xumudeckux osnemeHto [ U.
MeneneeBa, CTpOCHUE aTOMa, HaxOXKJAeHUE B Ipupoae. Pusznyeckue U XMMUYECKUE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCUAA U THJIPOKCH/Ia AITFOMUHHUSL.

Kenezo: mnonoxenue B Ilepumonuueckoit cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpOEHUE aTOMa, HaxOXAeHUE B mpupoae. Ouzndeckue 1 XuMUYECKHUE CBOMCTBA



xkene3a. Okcupnwl, Tuapokcunsl u comu skene3a (I1) m xenesa (lll), ux cocra, coiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUYEHUE
pe3yIbTaTOB KOPPO3HH METAIIOB (BO3MOXKHO HCIOJIB30BAHNE BHIEOMATEPUAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSl OKCHJA Kajbl[Usi M HATpUs C BOJAOM (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, IpoIlecca TOPEHHUs xKeje3a B
KUCcIoposie  (BO3MOXKHO — KCIIOJNb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMrOICHKE U OMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATPHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA AJIFOMUHUS U THUIPOKCUJA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 33Ja4 110
TeMme «BakHeWIme MEeTalljibl U UX COCIMHEHUS.

XuMHSA U OKpYsKaKOLIas cpeaa

BemectBa u Marepuaibl B MOBCETHEBHOW JKHU3HU YelioBeKka. be3omacHoe MCmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEeHNE OKPYXKarollel cpelbl (MpeaenbHas T0MyCcTUMAas KOHLIEHTPALHs
BeulecTs, gainee — [1/IK). Ponp XxuMuu B penieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepHaIOB (CTEKIIO, CIUIaBbl METAJIJIOB, ITOJIMMEPHBIE MAaTEPUAIIbI).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 UCIOB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U IOHATUHN, SIBIISIFOIIIMXCS
CHUCTEMHBIMU ISl OTACBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01ure ecTeCTBEHHO-HAYYHbIE TIOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KJiaccu(UKalus, TMMePUOJUIHOCTh, HAOIIOIEHUE, DKCIEPUMEHT, MOJCIUPOBAHUE,
U3MepeHHe, MOJIETh, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOTOTHS, MaTepHAIIbI.

®dusnka: Marepus, aToMm, OdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUN 3apsj, MPOBOAHUKH, MOJYIPOBOJHUKH,
JTURIIEKTPUKH, (POTO3TIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOE€ COCTOSIHME BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KpUCTAIITHYECKAsl PeIIETKA, CIUIaBbl, (PU3NUECKHe BETUYUHBI, € TUHUIIBI
WU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YIOOPEHHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOpPHbIE TMOPOIBI, TOJE3HBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

MJMIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS INPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS NPOTpaMMbl OCHOBHOTO 0OIIero o0Opa3oBaHus
JOCTUTAIOTCS B X0J1e¢ 00YYeHHsI XMMHUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON JIEATEIHHOCTH B
COOTBETCTBUM C TPAJAULMOHHBIMH  pPOCCHUMCKMMHM  COLMOKYJIBTYPHBIMM U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHITHIMU B OOILECTBE MpaBUJIaMU U HOPMaMH MOBEICHUS U
CHOCOOCTBYIOT MpOIIeccCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATTU3AIIMH 00yUYarOIIUXCSl.
JIn4HOCTHBIE pE3yJbTaThl OTPAXXKAIOT TOTOBHOCTh OOYYarOMMXCS PYKOBOACTBOBAThHCS
CHUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMN M PACIIMPEHHUE ONBITA ACSITEIBHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:
1) naTpHOTHYECKOT0 BOCTUTAHUS:



[IEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIEIUIO, MOHMMAHUS 3HAUEHUS XMUMHYECKOM HayKH B J>KM3HHM COBPEMEHHOro OOILEeCTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW MH(OpMAINUE O MEPeAOBhIX ITOCTUKECHUSAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUSIX 00 YCTpOICTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIMTAHUS:

NPEICTaBICHUA O COIHUAIBHBIX HOpPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOILICHHN B
KOJUICKTHBE, KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIeIOBATENbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESATEIbHOCTH MPHU BBIMOJIHEHUN YU4eOHBIX, TO3HABATEIbHBIX 3314,
BBIMOJIHEHNH XMMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpPOLIECCe 3TON y4yeOHOW IesTeIbHOCTH, TOTOBHOCTHU
OLIGHUBATh CBOE IIOBEJICHHE U MTOCTYIKH CBOMX TOBAPHUILEH C O3UIIMU HPABCTBEHHBIX U ITPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY ISt
MOHMMAaHHUS CYLITHOCTH HAYYHON KapTUHBI MUPA, IIPEJICTABICHHS] 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHS MIPUPOJIBI, B3AaUMOCBS3AX YEIOBEKA C MPUPOAHOIN CPEeIoi, O pOJIM XUMHH B TIOZHAHUH
9TUX 3aKOHOMEPHOCTEI;

MIO3HABATEIbHBIE MOTHBBI, HAlpaBJICHHBIE Ha IOJyYCHHE HOBBIX 3HAHWH IO XHMHH,
HEoOXoauMble I OOBSCHEHUS HaOJI0IaeMBbIX MPOLIECCOB U SIBICHUH, MO3HABATEIBHOM,
UH(POPMALMOHHON M YUTATEIBCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIBHON paboTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpPaTypOl, MOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEepeC K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW U HMCCIIEIOBATEIBCKONU JEATEILHOCTH, K OCO3HAHHOMY BBIOOpPY
HalpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPHI 3/10POBbSI:

0CO3HaHME IIEHHOCTH KU3HU, OTBETCTBEHHOI'0 OTHOLIIEHUS K CBOEMY 3/10pPOBBIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHWE TIOCIEACTBUH W HENPUSATHE BPEAHBIX MPUBBIUEK
(ynorpeOyieHUsl aJKOrojisi, HApKOTHUKOB, KypeHHs), HEOOXOTUMOCTH COOJIOJIEHUS IpaBHI
0€30IaCHOCTH MTpH OOPAIEHUN C XUMHUECKUMH BEIIECTBAMH B OBITY U pealIbHOW KHU3HH;

5) TpynoBoro BocnuTaHus:

MHTEpEC K MPAKTUYECKOMY M3YYCHHUIO MPO(ECCHii H Tpya pa3IudHOTO PoJia, YBAKEHHUE K
TPYAY U pe3yibTaTaM TPYyI0BOH JeSATEILHOCTH, B TOM YHCJIE Ha OCHOBE TPUMEHEHMS PEAMETHBIX
3HAHUH TI0 XUMHH, OCO3HAaHHBIH BBIOOp WHIMBHUIYATbHOH TPAaeKTOPUH TPOIOJIKECHUS
0o0pa3oBaHus C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTeH, ycnemHod mnpodeccnoHalbHON MAEITeIbHOCTH W Pa3BUTHUS
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHAILHON Cpeie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHUECKH 11eJIeCO00pa3Hoe OTHOILEHHE K MPUPOe KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBe €€ CYIIeCTBOBAHMs, IMOHWMaHHE IIEHHOCTH 3J0pPOBOTO W 0E30MacHOTO o0pa3a >KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXHMUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil 0€30MacHOTO MOBEACHUS IPU paboTe ¢ BellecTBaMH,
a TaK)Ke B CUTYAIUX, YIPOKAIOIIMX 3710POBBIO U KU3HU JIIOJICH;

CIOCOOHOCTH MTPUMEHSTh 3HAHUS, TIOJTyJIaeMbIe PU N3YUYESHUH XUMUH, IJIs1 pEIICHHs 3a71ad,
CBSI3aHHBIX C OKpYKAIOUIeW MNPUPOIHON Cpenoil, Uis MOBBILIEHUS YPOBHS 3KOJIOIMYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOIeM U MyTeH WX pelIeHus
MOCPEICTBOM METO/I0B XMMUH, SKOJIOTUYECKOTO MBIIIJICHHUS, YMEHUS PYKOBOACTBOBAThCA UM B
M03HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAJIbHOW MPAKTHUKE.



METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeranpenMeTHBIX pPE3YyJIbTAaTOB BBIIENIAIOT 3HA4YMMBble A (POPMHUPOBAHUS
MHUPOBO33PEHUST OOILIEHAYYHbIE TOHATHUS (3aKOH, TEOPHs, MPUHIIMI, TUHOTe3a, (akrt, cucrema,
IpoIiece, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOJb3YIOTCS B €CTECTBEHHO-HAYYHbBIX YU4EOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATUX MPEAMETOB (POPMUPOBATH MPEICTaBICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yyeOHble AEHUCTBUS (IIO3HABATENIbHBIE,
KOMMYHHUKATHBHBIC, PETYJISTHBHBIE), KOTOPBIE OOECIeYHBAaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHO! J€ATEIbHOCTH.

ITo3HaBaTe/bHBIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBuA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOI'O MBIIIJIEHUS I[P OCBOCHHMM 3HAHMIAL:
PACKpBIBATH CMBICT XMMUYECKHUX ITOHITUHN (BBIICIATh UX XapaKTepHbIE IPU3HAKH, YCTAHABIMBATh
B3aUMOCBSI3b C JIPYTMMHU TOHSATHUSIMH), UCIOJIB30BaTh MOHATHS ISl OOBSCHEHHS OTACIbHBIX
(akTOB U SBJIEHUH, BBIOUPATh OCHOBaHMS U KPUTEPUH JUTSL KIacCU(UKALMN XUMUYECKHUX BEIIECTB
U XUMUYECKUX PEAKIMM, yCTaHABIMBATh MPUYUHHO-CIICACTBEHHBIE CBSI3U MEXKIY OOBEKTaMU
U3y4YEHHsI, CTPOUThH JIOTUYECKUE PACCYXIEHUS (MHAYKTHUBHBIC, JEIyKTHBHbBIC, [0 AHAJIOTUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYCHHS;

yMEHHUE NPUMEHATh B MpoLEecce MO3HAHUS MOHATHS (IPeIMETHbIE M MeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCHOJb3yeMble B XHMHH, NPe0oOpa3OBHIBATH HIMPOKO
IpUMEHSeMble B XUMHM MOJEJIbHbIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA),
XUMH4YecKass (GopMylna M YpaBHEHHE XHMHYECKOM peakiud — TpU pPEIIeHHH Y4eOHO-
IIO3HABATEJIBHBIX 3alad, C Y4€TOM OTHUX MOJEIBbHBIX NPEICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKUA H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKUX DPEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYUS B U3yYaEMBIX IIPOLECCAX U ABJICHUSIX.

ba3oBble uccienoBaTebCKue 1eHCTBHA!

YMEHHUE MCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAa4€CTBE MHCTPYMEHTA IO3HAHHUs, a
TaKkKe B KadecTBE OCHOBBI JUIsI (OPMHMPOBAHUS THMIIOTE3bl 110 MPOBEPKE IMPABHILHOCTH
BBICKA3bIBAEMBIX CYKJICHMI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OPraHM3allid U TPOBEJCHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHUE HAOII0AATh 3a XOJ0M Ipoliecca, CaMOCTOSTEIbHO TPOrHO3UPOBATh €r0
pe3yibTar, (opMyIMpoBaTh OOOOIIEHHS W BBIBOJBI MO pe3ylbTaTaM IPOBEAEHHOTO OIbITA,
UCCJIEIOBAHMsI, COCTABIISATh OTUET O MPOJEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO PAa3INYHBIX BUI0B
U GOpM MPEACTABICHUS, TOTYIAEMYIO U3 pa3HbIX HCTOYHUKOB (HAy4HO-TIONYJISIpHAst TUTepaTypa
XUMHUYECKOI'0 COJIepKaHus, CIIpaBOYHbIe MocoOus, pecypchsl MHTepHeTa), KpUTHYECKH OLIEHHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPUMEHSATh Pa3INdHble METObI U 3aIIPOCHI MPU MOUCKE U 0TOOpe UHGOpMaUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIMMBIX JJIsi BBIOJIHEHHS YUeOHbIX U MO3HABATENbHBIX 3a/1a4
OnpeAeNéHHOr0 THIMA, MPUOOpPETeHHE OMbITa B 00JACTH HUCHOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJ€HUE KYIbTYPOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (opMy MpeacTaBlIeHus
UHPOpPMALIMU U WUTIOCTPUPOBATH pEIlaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku U X KOMOUHALUSAMU;

YMEHHUE HCMOJIb30BaTh U aHAIU3UPOBaTh B Ipolecce y4yeOHOW M MCCIIeq0BaTENbCKOM
JEeSTENIbHOCTH UH(POPMAIIUIO O BIMSHUU IPOMBIIIIEHHOCTH, CEIbCKOTI0 X03sIiiCTBa U TpaHCIOpTa
Ha COCTOSIHME OKPYXKarOLEeH IPUPOJHON CPEbI.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:



yMEHHUsl 3aJaBaTb BOINPOCHl (B XoJe JAuaiora W (Wiu) JOUCKYCCHUU) MO CYIIECTBY
oOcyxxgaeMoll TeMmbl, (OPMYIHpPOBaTh CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS MPEACTABIAThH MOJYYEHHBIE PE3YJIbTaThl I03HABATEIBHOU JIEATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JAejaThb I[PE3CHTALUI0 PE3YJbTAaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO ONbITA, JIAOOPATOPHOW pPAaOOTHI MO MCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO0 COTPYIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM MO3HABATEJILHON U
UCCIIEIOBATEIbCKON JICATENIbHOCTH TPH PEIICHHH BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
o0LIMX HMHTEPECOB W COIJIacoBaHMs MO3UIUi (0OCyxaeHus, 0OOMEH MHEHUSIMHU, «MO3TOBBIE
LITYPMbI», KOOPAUHALIUS COBMECTHBIX ACHCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJIHCHHOW pabOThI U IpyTHe).

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHUE CaMOCTOSITEIbHO ONPEAEINIATh LENH AESITeIbHOCTH, NIAHUPOBAaTh, OCYIIECTBIISTD,
KOHTPOJIMPOBaTb W MpPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
Haubosee 3¢ PeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 TO3HABATENbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJIATh WJIH KOPPEKTHPOBATH MPEITTI0KEHHBINA AJITOPUTM JICMCTBUM ITPU BHIIOJHEHUY 3aJaHUI
C y4éTOM TOJIyuYeHHUs HOBBIX 3HAHUN 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUsX,
OLICHUBATh COOTBETCTBUE MOJIYYEHHOI'O Pe3yjIbTaTa 3asBJICHHOM LI€JIH, YMEHHE UCIIOJIb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCJIOBUU 3a/IaHUM.

HPEAMETHBLIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO O0S3aTE€IBHOTO COACpIKAHMS,
YCTAHOBIICHHOTO JaHHOW (exepanbHOW pabodell mporpamMMol, BBIIENSAIOT: OCBOCHHBIC
0o0y4JaroIMMUCs HAay4YHbIE 3HAHHS, YMEHUS U CIOCOOBI JCHCTBUI, BUABI JIEATEIHHOCTH IO
MIOJIy4YEHUIO HOBOI'O 3HAHUS, €r0 MHTEPIPETALUH, IPEOOPa30BAHUIO U IPUMEHEHHIO B Pa3IMUHBIX
y4€OHBIX U HOBBIX CUTYaIUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3ylbTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHM: aTOM, MOJEKYJa, XUMUYECKHM
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJITHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJIMUECTBO BEILIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBas A0Jsl XUMUYECKOTO JIEMEHTa
B COCIUHEHHWH, MOJSIpHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHULIATEILHOCTD, CTEIEHb OKUCICHMSI, XUMHUECKasl peakius, KjJacCupuKanus
peaKuuii: peakluu COCIMHEHUS, PEAKIIUU Pa3JI0KEHNS], PEaKIIMM 3aMEIICHUs], peaKklun
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM 3P deKT peakuuu, SApo aToMa,
AJIEKTPOHHBIN CJION aTroma, aTOMHas OpOMTanb, PagUyC aToMa, XUMHYECKas CBSI3b,
NOJIIpHasl M HEMOJIApHAas KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBas JI0J1s1 BelecTBa (MPOLIEHTHAsS KOHIIEHTPALUs) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX MOHATHH W MPUMEHSATH 3TH
MOHSITHS IIPH ONTUCAHUH BEILECTB U UX MPEBPAIICHUN;

® UCMOJb30BATh XUMHUYECKYI0O CHUMBOJHMKY JJISi COCTaBIeHHS (OPMYyT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

e ONpeneNisaTh BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHHSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHAPHBIX COEIMHEHUSX, NPUHAJUIEKHOCTh BEIIECTB K
onpefeNéHHOMY Kjaccy COeAUMHEHMH 1o QopmyrnaM, BHJ XUMHUYECKOM CBSI3U
(KOBaJICHTHasi U MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

e packpsiBaTh cmblch Ilepmoanueckoro 3akona [[. M. MenzeneeBa: n1eMOHCTpUPOBATh
MIOHUMAaHUE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT MX



nojoxenus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHUs, 3aKOHa ABOTaIpo;

ONHKCBHIBATh M XapakTepu3zoBaTh Tabmuunyo (opmy Ilepuonndeckoid cucTeMbl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IOHATUS «IJIaBHas noarpynna (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», Mamble W OonbLIME TEPHOABI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcs B Tabauue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa  sapa, oOllee YUCIO 3JIEKTPOHOB H
pacripesielieHUe UX 10 3JICKTPOHHBIM CIIOSIM);

KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHThI, HEOPIraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YUCIYy M COCTAaBy Y4YacTBYIOUIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY
dbdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIAacCOB, IOATBEpXKJas  ONMCAHUE MPUMEPaMU  MOJIEKYJISIPDHBIX  YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKITHIA;

IPOTHO3UPOBATh CBOICTBA BEILIECTB B 3aBUCHMMOCTH OT UX KAayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH IPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHIX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKOHN peakiui;

NPUMEHATh OCHOBHBIC OIEPAIMY MBICIUTEIBHON JESATEIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMAaTH3AIHIO0, KIAaCCU()UKALUIO, BBISBICHUE MPUYUHHO-
CJICZICTBEHHBIX CBsI3eM — JUI1 M3Y4YEHUS CBOICTB BEIECTB M XUMMUYECKUX PpEaKIHi,
€CTeCTBEHHO-HAYYHBIC METO/IbI TO3HAHUS — HAOII0IeHUE, U3MEPEHUE, MOJICTUPOBAHHE,
9KCHEPUMEHT (peaJIbHbIA U MBICJICHHBII);

CIIeZIOBaTh TMpaBWJaM TIOJB30BAHUS XMMHUYECKOH TOCYyIOW © JIaOOpaTOPHBIM
000pyIOBaHUEM, a TaKXKe MpaBWJIaM OOpallleHUs C BENIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMHU T10 BBITOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB I10 MOJYYEHUIO U
coOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJA W KHUCIOpPOAA), MPHUTOTOBJICHHUIO
PacTBOPOB C OINPEAECIEHHON MacCOBOM 0JIEW paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U TIPOBOJUTH XMMHYECKHE SKCIIEPHUMEHTHI M0 PACIIO3HABAHHUIO PACTBOPOB MIETOYEH U
KHCJIOT ¢ IOMOIIBIO MHIMKATOPOB (JIaKMyc, peHoN(TaIenH, METUIOPAHXK U APYTrHe).

K koHny oOyueHus B 9 kiacce ImpeIMETHbIE pe3ylbTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKUX MOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHHs, XMMHYECKas pEeaklus, XUMUYECKas
CBSI3b, TEIUIOBOU 3((EKT peakinu, MOJIb, MOJISIPHBIM 00BbEM, PACTBOP, AIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUs, peaklUWd HOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKIluHy,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKIUM,  OKHCIHATEIb,  BOCCTAHOBMTEIb,
OKHCIICHME€ M BOCCTaHOBJECHHE, AJIOTPONUs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTaJUIMUecKas peleéTKa, KOppOo3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pEaKUUu, NPEIeNbHO JIOIyCTHUMas
xoHueHTpauus [T/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUH M MPUMEHSTh 3TH
MOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAIIECHUN;

HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUISI COCTaBi€HHUsS (OpMyn BelIecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;



ONpEACNATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIACCy COCNMHEHUH 1o GopmynaMm, BUJ XUMUYECKOW CBsI3W (KOBAJICHTHAs, MOHHAS,
METaJIJIMYecKasl) B HEOPraHMYEeCKHX COCJIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dopmyre, xapakrep cpelsl B BOAHBIX PAaCTBOPAaX HEOPTraHMYECKHX COCIAWHEHWH, THUI
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepuoanueckoro 3akona . . MenneneeBa U 1€MOHCTPUPOBATh
€ro TOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo ¢opmy Ilepuoanyeckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linuaTh MOHATUSA «TJaBHas mnoiarpynmna (A-
rpymnmna)» u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPHOBI,
COOTHOCUTbH 0003HAUEHUS, KOTOPBHIE UMEIOTCS B IEPUOINYECKON TaOIHIIE, C YUCITOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsj] sA1pa,
oOl11ee YuCIo AIEKTPOHOB U paclpeieNieHue X MO 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH
o01Ire 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB SJEMEHTOB W HUX COCAMHEHHUI B
npeJienax MaJbIX MEePHOJIOB U TJIABHBIX MOJATPYII ¢ Y4ETOM CTPOCHHUS UX aTOMOB;
KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XMMUYECCKHE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOMIME W cHenu(UYecKne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, OATBEPAK/1as ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJIATh YPABHEHHUS HJICKTPOJIUTHUYECKON JUCCOUUALMU KUCIIOT, HIEJI0YEH U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKlMi HOHHOIO OOMEHa, YpaBHEHHs peakiiuii,
MOJATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXKAY BelleCTBaMU
Pa3INYHbIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX PeaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
MPOTEKaHUs XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 1Mo (opMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLny;

coOnrofarh MpaBuia MOJb30BAHUS XHMMHUYECKOM TMOCyIoM M JabOpaTopHBIM
o0opy/soBaHUEM, a Tak)Ke IMpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHUH C
WHCTPYKIUSMU TIO BBIMOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB MO MOIYUYEHUIO U
coOMpaHuIo Ta3000pa3HbIX BEIIECTB (AaMMHAKa U YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB!
pacrio3HaBaTh OINBITHBIM HYTEM XJOpUA-, OpoMuia-, HMoAMI-, KapOoHatr-, ¢ocdar-,
CHJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBLHON NEATENbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABIECHUE MPUUYMHHO-CIIEACTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BELIECTB M XMUMHUYECKHUX DEAKIMM, €CTECTBEHHO-
Hay4yHbI€ METObI IO3HAHUS — HAOJII0IeHHE, U3MEPEHNE, MOIETUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN ¥ MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
Ne HanmenoBanmue pa3jiesioB u Kl(f;:“quTBo atos n JyiekTpoHHbBbIE (U (POBLIE)
n/n TeM NMPOrpaMMbl Bcero POJILHBIC PaKThHHecKue o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pasnea 1. [lepBoHayaibHble XUMHUYECKHE OHATHS
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe Il HCOPraHHYECKHUX BelIECTB
21 Bosnyx. Kucnopona. [lonsatue 6 bubnnoreka [JOK
00 okcHIax https://m.edsoo.ru/7f41837c
29 Bonopoa. Ilonstue o 8 1 bu6nmoreka [JOK
KHCJIOTaX M COJISX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6nmoreka [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK
HEOPraHUYECKUX COCTUHCHUI https://m.edso0.ru/7f41837c
Hroro 1o pasuery 30

Paznea 3. [lepuoanyecknii 3axkon u Ilepuognyeckas

cucreMa xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbLHDBIE PC€AKIHH

3.1

[lepronnueckuii 3aKOH U
Ilepuoauueckas cucrema
XUMHYECKHX 3eMeHToB JI. H.

7

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



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

MenneneeBa. CtpoeHue
aToma

Xumudeckas CBSI3b.

3.2 OKHCIUTEIBHO- 8 bubmorexa LIOK
https://m.edso0.ru/7f41837c
BOCCTAaHOBUTCIIbHBIC PCAKIIUN
Bbubanoreka [IOK
Hroro no pasaeny 15 https://m.edS(I)_E).ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa HOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

[10 [IPOT'PAMME



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

9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne n/m NPOrpaMMEI Beero KOHTpﬁOJIBHLIe HpaKT6I/I‘lGCKI/Ie 06pazOBATETbHBIE
padoThI padoThI pecypei
Pa3nes 1. BemecTBO 1 XMMHYeCKHE PeaKIUu
11 [ToBTOpEeHue U yriayonenue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DNEeKTPONUTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnuorexa [JOK
' XUMHUECKUE PEAKIMH B PACTBOPAx https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO6mrast XxapakTepruCTUKa XUMUYECKHIX 4 1 bubnuotexa [JOK
' anemenToB VIIA-rpynmesl. ["anorenst https://m.edsoo0.ru/7f41a636
o | o o ; B LOK
' PYIIIBL. L¢P https://m.eds00.ru/7412636
COEAMHEHUs
OO01mmas XxapakTepruCTHKa XUMHUIESCKUX
bu6mmorexa [IOK
2.3 aneMeHToB VA-rpymnmsl. A3ot, pochop u 7 1 https://m.eds00.ru/7f41a636
WX COCJIMHCHUS
TR IV — : ) 2 ubanorexa IOK
' N PYTIIBI: oAl https://m.edso0.ru/7f41a636
KPEMHUH U UX COSMHECHUS
Hroro no pazneny 25
Pa3zgen 3. MeTa/JILI M BX COeTUHEHU ST
3.1 OO61mue cBoiicTBa METAIIIOB 4 bubmorexa [IOK

https://m.edso0.ru/7f41a636
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bubmuorexa [JOK

3.2 Baxxselnme Metayuibl 1 UX COEIUHEHUS 16 https://m.eds0o.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BentecTtBa 1 Marepualisl B )XKU3HU YeEJIOBEKA 3 bubmoreka LJOK
' B P https://m.eds00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 Bronmotexa LIOK
p p https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KoJsnyecTBo 4acoB Jara JIeKTPOHHBbIE HU(POBHIE
wn Tema ypoka Beero Kontpoabubie | IlpakTuueckue wysenus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
1 [Ipenmer xumun. Posb xumuu B 1 Bubnmnoteka LIOK
JKM3HM 4YeIoBeKa. Tena u BeEnecTna https://m.edsoo.ru/7efb3c3c
2 TomsTye 0 METONAX MO3HAHKS B 1 https://m.edsoo.ru/9f459e9a
XUMUHU
[TpakTuueckast padorta Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu 1 Bnbanoteka LIOK
U IPUEMBI 0OpaIlEHHS C https://m.edsoo.ru/ab2a57ch
71a00paTOPHBIM 000PYIOBAaHUEM
4 YucTeIe BEllecTBa U CMECH. 1 Bubnumoteka LLOK
CriocoObI pasjiesieHus CMecei https://m.edsoo.ru/8dffeead
S Pasterome cvecel (na mprvepe 1 Gutorex UOK
e N PUMEP https://m.edsoo.ru/d9adcf25
OUYHMCTKHU MTOBAPEHHOM COJIN)»
6 ATOMBI I MOJIEKYJIBI 1 https://m.edsoo.ru/434a3592
7 XuMHYECKrEe dJIEMEHTBI. 3HAKU 1 Bubnumoteka LLOK
(CHMBOJIBI) XUMHUYECKUX JIICMEHTOB https://m.edsoo.ru/3a97f7e6
8 N 1 Bubnumoteka LLOK
POCTRIC 1 CTIOMHPIC BELICCTRA https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJISIPH HU 1 bubauoreka LIOK
OMHOTMOIICKYIBIPHOE YHCHHE https://m.edsoo.ru/b44af747
3aKOH MOCTOSHCTBA COCTaBa
10 BEIIECTB. XUMHUUecKas popmyIa. 1 Bnbanoteka LIOK

BaneHTHOCTE aTOMOB XMMHYECKHAX
9JICMCHTOB

https://m.edsoo.ru/3adc28cl
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OrHOCUTEIbHAA aTOMHAs Macca.

Bubnnoteka LIOK

11 OTHOCUTENBHAS MOJICKYJISIpHAs hitps://m.edsoo.ru/fac67eel
macca
12 MaccoBas 10J1s1 XUMHYECKOIO Bubnunoteka LLOK
3JIEMEHTA B COCTMHECHUU https://m.edso0.ru/95bch8f5
13 KonmuectBo BemniecTBa. Mob. Bbubanoteka LIOK
MossipHast macca https://m.edsoo.ru/668edb4a
14 duznyueckre 1 XUMHUUECKHE Bubnnoteka LIOK
SBJICHHS. XUMHYECKast PEaKIIus https://m.edsoo.ru/8b878fcf
15 IIpr3Haku U yci0BUS NIPOTEKAHUSA Bubnnoteka LIOK
XUMHYCCKHX PEaKIUii https://m.edso00.ru/84214963
16 3aKOH COXpaHEHUs MaCChl BEILIECTB. Bnbnnoteka LIOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/aalc152d
Brrunciaenus koinmyecTBa, MacChl
17 BEIL[ECTBA 10 ypaBHeHI/IHN; bubnuoreka LIOK
. https://m.edsoo.ru/b1656492
XUMUYECKUX PeaKlui
Knaccndukamus XuMA4eCKHX
18 peaKumgI) (coeu)mHeHm bubnuoreka LIOK
’ https://m.edsoo.ru/fe58191f
pa3JIoXKeHUs, 3aMelleHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOIEIHCT. O60g;16HHe u bubanoreka LIOK
o https://m.edsoo.ru/213bbeaf
CHCTEMAaTU3alys 3HaHUH
KonTpoabnas padora Nel mo Tem
20 «]gempe(éTBa i fngzlqegme o bubamoreka LIOK
https://m.edsoo.ru/cc95e5ed
peaKInmn
Boznyx — cmech rasos. Cocras
21 Bosfy};xa. Kucmopox — aneMeHT u bubnuoreka LIOK
https://m.edso0.ru/237315cf
npoctoe BeuectBo. O30H
du3nyeckrue U XUMUIECKHE
29 CBOICTBa KHCIIOpOaa (peaKiuu Bubnunoteka LIOK

okucnenus, ropenue). [lonsrue 06
OKCHJIaX

https://m.edso0.ru/67245d2f
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Crioco0bl MosTy4eHus KUCI0Poa B

Bubnnoteka LIOK

23 71a00paTOPUH U TPOMBIIICHHOCTH. hitps://m.eds00.ru/896247ch
[IpuMeHeHue Kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoi
24 PCAKIIHIH, HOH;{E/IG © Bubnunoteka LIOK
TCPMOXHMHHCCKOM YPaBHEHHi, https://m.edsoo.ru/4d71febb
3K30- U SHJOTEPMHYECKHUX
peaKIusIx
TomnuBo (He(dTh, Yroiab U METaH).
25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €r0 bubanorexa LIOK
P Ayxa, https://m.eds00.ru/62a61752
MIPEAOTBPALLICHUS
. Hﬁamﬂqecxaﬁ pa(gOTa Ne 3 o reme Bubamorexa LIOK
(LIOTYHCHHC 1 CODHpanne https://m.edso0.ru/329545c9
KHCJIOPOJIa, U3YYEHHUE €T0 CBOMCTBY
27 Bonxopon — anemeHT u mpocToe Bubnnoteka LIOK
BeniecTBo. HaxoxeHue B mpupojie https://m.edso0.ru/2325645f
25 Cbngvnqecmxle 5 XI/IMI/I‘ll_[eCKI/Ie BubnvoTexa LIOK
CBOMCTBA BOAOPOAA. LIPHMEHCHHC https://m.edsoo.ru/ae9eb4b5
BOZOpOAA
29 n Bubnumoteka LLOK
OFUITHE © KHCIOTAx 1 CoMLIX https://m.edsoo.ru/d743bf8d
30 Crioco0bI ostyyeHust BOA0poia B Bubnnoteka LIOK
naboparopuun https://m.edsoo.ru/8dbbbc9b
yy | Sommeras pators 1o 1o e
1 P . https://m.edsoo.ru/37a3324a
BOJIOPO/Ia, U3yUEHHUE €r0 CBOKWCTBY
32 MomnsipHblii 00bEM ra30B. 3aKOH Bubnmoteka LLIOK
ABorazipo https://m.edsoo.ru/714a252d
Brruncnenus o0béMa, KoJIMUeCcTBa
Bubnnoteka LIOK
33 BEII[ECTBA ra3a M0 €ro U3BECTHOMY

KOJINYECTBY BEUIECTBA MM 00bEMY

https://m.edso0.ru/25858514
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Beruucnenus 00bEMOB ra3oB o
YPaBHECHHIO pEaKIMi Ha OCHOBE

Bubanoteka LLOK

34 3aKO0HA 00BEMHBIX OTHOIIECHUI https://m.edsoo.ru/ae3d2633
ra3oB

35 dusznueckre 1 XUMUYECKHE Bubnumoteka LLOK
CBOWCTBA BOJIbI https://m.edsoo.ru/272b514c

36 Cocras ocuoBanuii. [lonsitue 00 bubnnoteka LLOK
WHIMKAaTOpax https://m.edsoo.ru/3d2634ef
Bopa kak pacTBopHUTENb.

37 Hacpnnennnie 1 HeHaChIIIEHHBIS Bubanoteka LIOK
pacTBOpbl. MaccoBast 107151 https://m.edsoo.ru/2b19b4el
BEILIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o reme

38 «lIpuroroBneHne pacTBOPOB C Bubnnoteka LIOK
OTpeIeIEHHOM MacCOBOM J0eH https://m.edso00.ru/9f55a219
PacTBOPEHHOIO BEILLIECTBAY»

39 KonTponbHnas pabora Ne2 no teme Bubaunoteka LLOK
«Kucnopoa. Bogopon. Bonay https://m.edsoo.ru/c1c97fe3

40 OKcupl: COCTaB, KiIaccuUKaIus, Bubnumoteka LLOK
HOMEHKJIaTypa https://m.edsoo.ru/c321335¢
HonuyquHe A XUMUYECKHE Bubavotexa LIOK

41 CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U ]

https://m.edsoo.ru/bce52bca

aM(pOTEpPHBIX OKCHJIOB

42 OcCHOBaHUS: COCTaB, Bubnunoteka LLOK
KJaccu(uKalus, HOMEHKIaTypa https://m.edsoo.ru/cad9bc8a

43 [Tonyyenue n XumMu4eCcKue Bubanoteka LLOK
CBOMCTBAa OCHOBaHUM https://m.edsoo.ru/eb3b238b

a4 Kucnotsl: cocras, kinaccuduxarmus, Bubnumoteka LLOK
HOMEHKJIaTypa https://m.edsoo0.ru/c589a687

45 [Tonyuenue u xummudeckue Bnbanoteka LIOK

CBOMCTBA KHUCJIOT

https://m.edsoo.ru/d2cc4664
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https://m.edsoo.ru/cad9bc8a
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/d2cc4664

Conu (cpennue): HOMEHKIATypa,

Bubnnoteka LIOK

46 CHOSO6I>I MTOJTYYEHUS, XUMHUYECKHE hitps://m.eds00.ru/66bad57a
CBOIiCTBa
[IpakTuueckas padora Ne 6.
47 Penienune sxcnepuMeHTAIbHBIX Bubanoteka LIOK
3a1a4 1m0 TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/ef5f5b6d
HEOPTraHUYECKUX COCTMHCHHIN
T'enernueckas CBI3b MEXK
48 KJaccamu HeopraHquCKnﬂxy bubanorexa LIOK
. https://m.edsoo.ru/3eafb436
COCIMHCHUI
49 O000I11IeHNE U CUCTEMATU3AIUS Bubnunoteka LLOK
SHAHHHA https://m.edsoo.ru/aedf982e
Kourponpnas Ta Ne
50 "OOCHgl(s)gbleaKnI;iiil A moeue bubamorexa LIOK
on https://m.edsoo.ru/53e93cf2
HEOPTraHUYECKUX COCTMHEHUI
IlepBble MONBITKH KiIaccudrKa
51 XI:I\I/)[HII:CKEX BJ'IGMCHT(():;. I@IOHSII”;IEZI bubamoreka LIOK
https://m.edso00.ru/45ch955f
0 IPYIIAX CXOJIHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH 1
52 Ilepunonnueckas cucrema Bnbanoteka LIOK
XUMHYECKHX di1eMenToB [1. 1. https://m.edsoo.ru/acfe3f3c
MeHnpaeneeBa
53 [lepuoael, rpynmnsl, OATPYIIIBI bub/morexa LIOK
’ ’ https://m.edsoo.ru/dd7cc851
54 Ctpoenne atomoB. CocTaB Bubnmoteka LLIOK
aTOMHBIX sfep. M3oTombl https://m.edsoo.ru/b34e5fbl
CTpoeHue AIIeKTPOHHBIX 000I0YEK
55 aTOMOB JJIEMECHTOB Bubnnoteka LIOK
[Mepuonnyeckoii cucremsl J1. 1. https://m.edsoo.ru/fb64d6ef
Meupaeneena
56 XapakTepucTuKa XUMUYECKOTO Bubnnoteka LLOK

3JICMCHTA I10 €I'0 ITOJIOXKCHHIO B

https://m.edsoo.ru/3627afb4
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[Tepnonnueckoii cucreme /1. U.
Meupeneena

3nauenue [leproanueckoro 3akoHa
JUTSL pa3BUTUSI HAYKH U TPAKTHKU.

Bubanoteka LLOK

>7 . U. MennesneeB — y4EHbIH, https://m.edso0.ru/83762e95
MeAaror U rpakJaHuH
PesepBHbIil ypok. O0001ICHNE U
58 CUCTEeMaTH3alus 3HAHUH / bubnuorexa [IOK
Bcepoccuiickas mpoBepoYHas https://m.edsoo.ru/00adb33c
paborta
KoHntpoisbhas padora Ne4 o teme
59 «CTtpoenne aroma. XuMUUIeCKast bubnunoreka LIOK
cBsa3by» / Beepoccwuiickas https://m.edsoo.ru/00adb486
poBepovHasi paboTa
60 DIIEeKTPOOTPUIIATETLHOCTH aTOMOB Bubnunoteka LIOK
XUMHUYECKHUX DJIEMEHTOB https://m.edso00.ru/2667a766
61 Honnast xuMHuueckas CBsI3b bubamorexa LIOK
https://m.edsoo.ru/2628cf49
62 KoBasienTHas nonsipHas Bbnbanoteka LIOK
XHUMHYECKas CBS3h https://m.edso00.ru/67fb6476
63 KoBasentnas HenossipHas Bbnbanoteka LIOK
XHUMHYECKas CBS3h https://m.edsoo.ru/f32e6211
Bubnnoteka LIOK
64 | Crenens oxucnenus https://m.edsoo.ru/fe73bdc
65 OKHUCINTENIBHO- Bubnnoreka LLOK
BOCCTAHOBUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/665e2d2d
66 OKHUCIIUTEIN U BOCCTAHOBUTEIH bubamorexa LIOK
https://m.edsoo.ru/eb264264
PesepBHrlit ypok. O600IICHHE U
67 CHUCTEMAaTH3alMs 3HAaHUH 10 TEME Bubnumoteka LLOK

«CTtpoenue aroMa. XuMUUecKast
CBS3bY

https://m.eds00.ru/62539d2c
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68

PesepBHeiit ypok. O600ICHHE 1
CHCTeMaTH3aIlusl 3HAHUH

Bubnnoteka LIOK
https://m.edsoo.ru/c8769b1b

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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https://m.edsoo.ru/c8769b1b

9 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (POBbIE

N Tema ypoka K 1 Aara o0pa3oBaTe/bHbIE
n/n Yp Beero OHTPOJIbHbIE PaKTH4YecKHue u3yuenus |Y
padoThbI padoTbI pecypcbl
[lepuoauueckuii 3aK0OH.

1 Ilepronnueckas cucrema 1 Bubnnoteka LLOK
XUMHYECKHX di1eMenToB JI. 1. https://m.edsoo.ru/ac197bf5
Menpeneena

2 cootcrs ximmmccrn srovenros | 1 GuEorera UOK

. https://m.edsoo.ru/44bdf4b2
MEPBBIX TPEX NMEPUOOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 Bubnnorteka LOK
HEOPraHMYECKUX BEIICCTB https://m.edsoo.ru/d96e16b9
Buasl XxuMHu4ecKol CBSI3U 1 THIIBI bubanoteka LLIOK

4 N 1 .

KPUCTAJUTHIECKUX PEIIETOK https://m.edsoo.ru/e39821fc
Konrtponsnas padora Nel o treme
«IloBTOpenue u yrnyoaeHue Bubnnoteka LIOK

5 . 1 1 .
3HAHUH OCHOBHBIX Pa3/IeliOB https://m.edsoo.ru/2a531ece
Kypca 8 Kiacca»
pea p https://m.edso0.ru/61f97329
MIpU3HAKaM
[Tonsatue o ckopoctu
XUMH4YeCKor peakuuu. [lonstue o Bubnnoteka LLIOK

7 1 .
TOMOTEHHBIX U T€TePOreHHbIX https://m.edsoo.ru/e73c3ef4
peaKIusIxX
[Tonsarue o xumMu4eckom

3 paBHOBecHH. DakTOpHI, 1 Bubnunoteka LLOK

BIIMAKOIIINUC HA CKOpOCTB
XUMHYECKOW PEaKIuu U

https://m.edsoo.ru/afbc35b2
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IMOJIOKCHHUE XUMHUYCCKOI'O
paBHOBECUA

9 OKHUCIUTEIHLHO- Bubnnoteka LLOK
BOCCTAHOBUTEJIbHBIC PEAKIINU https://m.edsoo.ru/16ddaal?
Teopus 31EKTPOITUTHUESCKOMN

10 I[I/ICEOI_II/IaI_[I/II/I.pCI/IJILHBIe 5 bubsmorexa LIOK

https://m.edso00.ru/965c6a66
c1a0bIe JICKTPOTUTHI

11 HoHHbIE ypaBHEHHS peakuui bub/worexa LIOK

https://m.edsoo.ru/43f4b85¢c
XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBAHMI B CBETE
12 MIPEJICTaBICHHUIA 00 bubnmorexa LIOK

. https://m.edsoo.ru/9adee23c
AJICKTPOJIUTUYECKON
JIHCCOIHAIAN
XHUMHYECKHE CBOMCTBA COJIEH B

13 CBETE MpeACTaBICHU 00 Bubnunoteka LLOK
JIIEKTPOTUTUICCKON https://m.edsoo.ru/339ae525
JIHCCOIHAIAN

14 ITonsiTe 0 TuApOIU3E CoJien bubnuoreka LIOK

https://m.edsoo.ru/be3c2519

15 O0o001IcHNEe U CHCTEMATH3aIINS Bubnmoteka LOK
SHAHMH https://m.edsoo.ru/78322bfb
IIpakTrueckas padora Ne 1.

16 «I?GHIGHI/IeeCC)KCl'Ipep6I/IOMeHJIaJ'IBHBIX bubnuorexa LIOK

https://m.edsoo.ru/c172d37d
3a1auy
KonTtponbHas padora Ne2 o reme

17 «DNEKTPOIUTHIECKAS Bubnmoteka LLIOK
nucconuanys. XuMUYeCKue https://m.edsoo.ru/2b5a2162
peaKIu B PaCTBOPaAX»

OO01mas xapakTepucTHKa Bubamorexa LIOK

18 rajJoreHOB. XHMUYECKHE

CBOMCTBA Ha IIPUMEPE XJI0pa

https://m.edsoo.ru/c3eaeb47
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XnopoBogopoa. CossiHast

Bubnnoteka LIOK

19 ecKue i
KHCIIOTA, XHMIHCCIHIT CBOMCTRA, https://m.edsoo.ru/daf6b6e7
MOJIy4eHUE, MPUMEHEHUE
20 | rove Tlomyasine commioh GG norea LIOK
Y1 . https://m.edsoo.ru/9a2bd4de
KHCJIOTBI, U3y4eHUE €€ CBONCTBY»
B e e
21 xummccinx peaktui, cem o GG orewa LUOK
peakiu, A https://m.edsoo.ru/fa37c94c
13 PEarcHTOB JIaH B M30BITKE
29 OO0m1as xapakTepuCTUKa Bubanoteka LIOK
asieMeHToB VIA-rpymis https://m.edsoo.ru/e79ebfa3
AJoTponHbie MOIU(UKAITUN
23 cepbl. Haxoxnenue cepol 1 €€ Bubnmoteka LIOK
COEMHEHUI B IPHPO/IE. https://m.edsoo.ru/5e3339bd
XHUMHYECKUE CBOMCTBA CEPBI
2 Grimaconne n ammmsecnne GG orexa LOK
. https://m.edso0.ru/384dcc68
CBOMCTBA
s | Sucua oo, opuus o
. https://m.edsoo.ru/ae5652f6
CBOICTBa, MPUMCHCHHE
XUMUYECKUE PEAKIINH, JIeKAIINE
B OCHOBE ITPOMBINIIICHHOTO
26 croco0a MoJTy4eHUs] CEPHOU Bubnnoteka LIOK
KHMCIIOTBI. X MMHYECKOE https://m.edsoo.ru/acc7d4bf
3arpsi3HEHNE OKPYKArOLIEH CpeJIbl
COCTUHEHUSIMU CEPBI
Brrancaenne MmaccoBoii 10 Bubnumoteka LLOK
27 .
BBIX0/J1a MPOJYKTA PEAKLIUU https://m.edsoo.ru/7dac2b46
OO01mas xapakTepucTHKa Bubnnorexa LOK
28 anemMeHToB VA-Tpynmsl. A30T,

pacnpocTpaHEHUE B IPUPOJIE,

https://m.edsoo.ru/6bfdf145
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¢du3nveckre 1 XUMHYECKHE
CBOMCTBA

AMMHuak, ero ¢puznueckue u

Bubanoteka LLOK

2 K i
9 XHMIHCCKHC CBOUCTRA, https://m.edsoo.ru/e69bfb89
MOJIy4YeHHUE U IPUMEHEHHE
o | Mlarmnoas o o3 o
YHCHHE ’ https://m.edsoo.ru/f4c23a53
U3YYEHHUE €r0 CBOWCTBY»
31 A30THas KUCI0Ta, €€ GU3nIEeCKre Bubnumoteka LLOK
U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/f2d85456
Hcnonp3oBaHue HUTPATOB U
coJieil aMMOHUS B KAYECTBE
32 MUHEPAIbHBIX YI0OPEHHA. Bnbanoteka LIOK
XUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/7fbdef49
OKPYKaIOIIE Cpebl
COEIMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u
33 dochopHas kucnora, pusnueckue Bubanoteka LLIOK
Y XUMHYECKHE CBOICTBA, https://m.edsoo.ru/c8af5f46
MOJIYYeHHE
Ucnonb3oBanue pocdaTtos B
34 Ka4e€CTBE MUHCPAIbHBIX Bbnbanoteka LIOK
yao0peHuii. 3arpsisHeHIe https://m.edso0.ru/79¢51b82
OpUpOIHOI cpenbl hocharamu
s | amoon prepoctpeenmes
PHPOAE, o https://m.edsoo.ru/eal6ee43
XUMUYECKHUE CBOMCTBA
Okcunipl yraeponaa, ux
(I)PIBfI‘ICCKPIC U XUMUYECKHUE Bubnmorexa LIOK
36 CBOICTBa. DKOJIOTHYECKUE

HpO6HeMBI, CBsI3aHHBIC C OKCHUIOM
yriepona (1V)

https://m.edso0.ru/a6915c71
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Bubanoteka LLOK

37 YroiLHas KCIIOTa 1 ¢€ COMu https://m.edsoo.ru/36a13d99
[IpakTuueckas padora Ne 4 o
38 teme "llonyyenue yriekucioro Bubnmnoteka LLIOK
raza. KagectBeHHast peakiiust Ha https://m.edsoo.ru/4de4a8dc
KapOoHaT-HOH"
IlepBoHavanbHbIC TOHATHS 00
39 OplPaHI/IIIeCKI/IX BeIlleCTBax Kak O bubanorexa LIOK
https://m.edso0.ru/822fb263
COCIMHEHUSIX YTIIepoia
40 KpemHuuii u ero coequHeHus bubnmorexa LIOK
https://m.edsoo.ru/1e94ee3a
[TpakTuueckast paborta Ne 5.
a1 Pemenne skcnepuMeHTaIBHBIX Bnbanoteka LIOK
3aj1a4 1o teMe «Baxnelmme https://m.edsoo.ru/d72fa3e8
HEMETAJUIBI M X COCTUHEHUS
KonTponrHas padora Ne3 1o TeM
42 <<]E(3)a>1<l:1){(;171mne flefd(;Tali\j.IBI Honxe ) bubamoreka LIOK
https://m.edsoo.ru/f5bae73d
COCIMHEHHUS
OO01mas xapakTepucTHKa
XHUMUYECKHX DJIEMEHTOB —
43 MeETaJUIOB. MeTannuueckas CBSI3b Bubnumoteka LLOK
U MeTa/lInIecKast https://m.edso00.ru/83192917
KpUCTaJUTMYECKasi peléTka.
dusndeckre CBOMCTBA METAJIOB
XHUMHYECKHE CBOMCTBA METAIJIOB.
44 DIIEKTPOXUMUYECKHUN P bubnuorexa LIOK
. https://m.edsoo.ru/5a41d1d4
HaIpsKEHUH METalJIOB
O61mure crnocoOb! MOTyYeHUs
MeTaioB. CiuiaBel. BeranciaeHus
45 M0 YpaBHEHUSIM XUMHYECKHX bubnuoreka LIOK
. https://m.edsoo.ru/435b87d4
peaKkIui, eclid OAUH U3
pEareHTOB COJIEPKUT MPUMECH
46 [TonsiTHE O KOPPO3UU METAJLIOB Bubnnoteka LIOK
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https://m.edsoo.ru/2c28f427

Bubanoteka LLOK

47 [lenoumsie merame! https://m.edsoo.ru/c86edb4a
48 OKCHUIbI U TUAPOKCUIBI HATPUS U Bubnnoteka LIOK
KaJIus https://m.edsoo.ru/4fdeelae
49 [llenoyno3eMeNnbHBIC METAJIIbI — Bbubnnoteka LOK
KaJIbIUI ¥ MarHHi https://m.edsoo.ru/2bb5cf7b
50 Baxwueiimme coequHESHUS Bubnnoteka LLOK
KaJIbIIHs https://m.edsoo.ru/85c2cal6
51 O0001IeHNE U CHCTEMATH3AINS Bubnunoteka LLOK
3HAHMIH https://m.edsoo.ru/593a4ab7
52 JKEcTKOCTh BOIBI M CLIOCOORI €€ Bubnnorteka LOK
yCTpaHEeHUS https://m.edso0.ru/869f76b9
53 Eef;?: fl;lggjsgcﬁi(?s;bjl\i ?\/[1;;)0}1131 bubnmorexa LIOK
o yerpateHs" https://m.edsoo.ru/669f6cdd
. Bubnnoteka LIOK
>4 Amomumuii https://m.ed;loo.ru/37e792ee
55 AMpoTepHbIe cBOMCTBA OKCHIA U Bubnnoteka LIOK
THJIPOKCHIA https://m.edsoo.ru/82b7fa7d
Bubnumoteka LLOK
56 | Neneso ttpe.im edson.ru/h39962a
57 OKcubl, THAPOKCUIBI U COJIH Bubnnoteka LIOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/c3f79221
58 O00011eHNEe U CUCTEMATU3ALIS Bubnunoteka LLOK
SHAHHH https://m.edsoo.ru/dbd9af72
[TpakTiueckast paborta Ne 7.
59 Peuienne skciepuMeEHTAIBHBIX Bnbanoteka LIOK
3a/1a4 110 TeMe «Baxueiimme https://m.edsoo.ru/462adf7f
METAaJIBl U UX COSANHECHUSI
60 Brruncnenns no ypaBHEHUSIM Bubnunoteka LLOK

XAMHUYECKHUX PEaKIUi, €CIU OAUH

https://m.edsoo.ru/a7a5913a
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U3 PEAareHTOB J]aH B N30BITKE WU
COJEPKUT IpUMecH. Beruncienus
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu

O000111eHrE U CUCTEMATU3 AL

Bubnnoteka LIOK

61 3HaHHUU . https://m.edsoo.ru/eed7f912
2 | e e 1 GuEorera UOK
COCITHHEHISY https://m.edsoo.ru/5b499218
63 BemecrBa u marepuainsl B 1 Bubnnoteka LIOK
MIOBCEIHEBHOM KU3HHU YCIIOBEKA https://m.edsoo.ru/483adc3a
64 XUMHUYECKOE 3arpsI3HEHHNE 1 Bubanoteka LIOK
OKpYIKaroIIen cpebl https://m.edsoo.ru/f3f919fd
65 Ponb xumuu B permeHumn 1 Bubnnoteka LIOK
9KOJIOTHYECKUX MPOOIIEM https://m.edsoo.ru/a98127b9
66 PesepBHblit ypok. O0001IeHNE U 1 Bubanoteka LIOK
CHCTeMaTH3alus 3HaHUI https://m.edso0.ru/1c364847
67 Peseprublit ypok. O60011eHIE U 1 BubnmoTeka LIOK
CHCTEMaTH3aIlHs 3HAHUH https://m.edso0.ru/56f46bf5
68 Pesepsublil ypok. O60011eHNE 1 1 Bubnnoteka LIOK
CHCTEMAaTH3aLMsA 3HAHUI https://m.edsoo.ru/b221b45c
OBUIEE KOJIMYECTBO YACOB I10 68
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

8 KUIACC
Kon .
HpOBepsIEMOro IIpoBepsiembie NpeMeTHbIE Pe3yJIbTaThl 0CBOEHHs OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJbTara
1 [To Teme: «IlepBoHaYanbHBIE XUMHUYECKUE TIOHSATUS)

PacKpbIBaTh CMbIC]I OCHOBHBIX XUMUYECKUX MIOHATUI: aTOM, MOJIEKYJIa,
XUMHUYECKUH 3JIEMEHT, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH
(omHOpOIHAsT MW HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENIbHAS
aTOMHasi M MOJIEKYJIsIpHash Macca, KOJMYECTBO BEILIECTBA, MOJb,

11 MOJIIpHasT Macca, MaccoBas [J0Js XUMHYECKOI'O DJJIEMEHTa B
COE/IMHEHHH, MOJISIPHBIN 00BEM, XUMHYECKAs peakuus,
KJIacCUpUKALUg ~ peakUMil:  peakuMu  COECOUHEHMs,  pPEaKIHU
pa3NoXKeHUsl, pEeaKuu 3aMeIleHHus, peakuuu oOMeHa, HK30- U
SHAOTEPMHUYECKUE PEaKIUU, TEIUIOBOH 3(deKT peakmuu, pacTtBop,
MaccoBasi J10JiA BellecTBa (MPOLIEHTHAsI KOHIICHTPAIHs) B pacCTBOPE

19 WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATUN R
MIPUMEHSTh 3TU MOHATHUS IPU ONMCAHUU BEUIECTB U UX MPEBpaIleHU

13 HCIIONb30BATh XMMUYECKYIO CHMBONMKY JUIS COCTABICHHA bopmyn
BELIECTB U YPAaBHEHUN XUMHUECKUX peaKLui
pacKkpblBaTh  CMBICI  3aKOHOB COXpPAaHEHMsI MacChl  BELIECTB,

1.4 MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIDHOTO YYE€HUs, 3aKOHA
ABorazapo

15 ONpeAeNsiTh BaJEHTHOCTh AaTOMOB  3JIEMEHTOB B  OWMHApHBIX
COEIMHEHUSIX

16 KJaccu(uIupoBaTh XMMUYECKHE peakuuu (10 YHUCIy M COCTaBy
Y4acTBYIOUIMX B PEaKIMH BEIIECTB, M0 TEIUIOBOMY 3D (DEKTY)

17 BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacchl
BELIECTB

18 BBIUUCIIATE MAacCOBYIO JIOJIO XMMHUYECKOIO 3JeMeHTa Mo (opmyIe
COETUHEHMUS,

1.9 BBIYHCIISITH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE

110 IPUMEHATh €CTECTBEHHOHAYUHbIE METO/Ibl MTO3HAHUS — HAOIIOJICHHUE,
H3MepeHue, MOJIETUPOBAHUE, IKCIIEPUMEHT (peabHbIN U MBICTICHHBIN )

2 ITo Teme: «BaxkHeime npeACTaBUTENN HEOPTaHUYECKUX BEIIECTB)

21 PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHITHI: OKCU, KUCIIOTA,
OCHOBAaHUE, COJIb

29 OINpEAEIATh MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY Kiaccy
coeuHeHui no popmynam

2.3 KJ1accu(UIIMPOBaTh HEOPraHMUECKUE BEIIECTBA
XapaKkTepu30BaTh (OMHUCHIBATh) 00IIMe XMMUYECKHUE CBOIICTBA BEIIECTB

2.4 pa3IMYHBIX  KJAccoB,  TMOATBEpXKAass  OMNHCAHHWE  MpUMEpaMH
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM
IIPOTHO3UPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX

2.5 KaueCTBEHHOI0 COCTaBa, BO3MOYKHOCTM NPOTEKAHUS XHMHYECKUX

HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX




2.6

ClIeZIOBaTh TPaBWJIaM IMOJIb30BAaHHUS XUMHUYECKOW TMOCYIOH W
nabopaTopHbIM 00OpYIOBaHHEM, a TaK)Ke MpPaBUIaM OOpAIICHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSMHU I10 BBITOJHCHHIO
71a00paTOPHBIX XUMUYECKUX OIBITOB IO TOJYyYEHUIO M COOUPAHUIO
ra3000pa3HbIX BEIIECTB (BOJOPOJAa M KUCIOPOJa), MPUTOTOBICHHIO
pacTBOpOB C OMNpPEAEHEHHOW MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, INITAHUPOBATH U MPOBOJUTH XMMUYCCKHE IKCIICPUMEHTEHI 110
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO
WHIUKATOPOB (JIakmyc, heHoadTaaeuH, METUIOPAHX U IPYTHe)

2.7

MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKuu

I[To Tteme: «llepunonnueckuit 3akoH u Ilepuoguueckass cucrema
xumuyeckux snemeHtoB . W. MenneneeBa. CtpoeHue aToOMOB.
Xumudeckas CBs3b. OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKITUM

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHX IOHATHH: SIpO aroma,
ANIEKTPOHHBIA CJIOH aToMa, aToMHas oOpOuTalb, paguyc aroma,
XUMHMYECKas CBs3b, IOJSAPHAs M HENOJSIpHAs KOBAJICHTHAs CBA3b,
JJIEKTPOOTPULIATEIILHOCT, HOHHAs CBsI3b, WOH, KAaTHOH, AaHWOH,
CTETIEHb OKUCIICHHUS

3.2

3.3

KJ'IaCCI/Iq)I/IL[I/IpOBaTB XUMHNYCCKHEC 3JICMCHTBI

OIMCHIBATh M XapakTepu3oBarh TabiamuHyio ¢opmy lleprommueckoii
CHCTEMbl XHMHYECKUX OJJIEMEHTOB: pa3iMyaTh IOHATUS «TJIaBHAs
nonrpynmna (Arpymma)y u  «mobounas monrpymma (brpymma)y,
«MaJble» U «O0JIbLINE» MEPHOAbI

3.4

packpbeiBaTh cMmbica Ilepuoguueckoro 3akona JI.M. Mennaeneena:
JIEMOHCTPUPOBATH MOHUMAaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHMYECKHX AJIEMEHTOB OT UX I0JI0kKeHU B [Iepruonnueckon cucreme

3.5

COOTHOCUTh  O00O3HA4YeHHUS, KOTOpblE HWMEIOTCS B  Taliuie
«Ilepmognyeckas  cucrema  XUMHYeCKHX  anemeHtoB  [[.M.
MenpeneeBa» € YUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHUSI aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COcTaB W 3apsj sjapa, oOlee Yucio
ANIEKTPOHOB U pacnpeAeNieHUue X MO0 AIEKTPOHHBIM CIIOSIM)

3.6

OMPCACIIATL CTCIICHb OKHUCJICHUS 3JIECMCHTOB B 6I/IHapHI:>IX COCOAUMHCHUAX

3.7

OMPCACIIAITE BUJ XUMHYECKOH CBSI3U (KOB&J’ICHTH&H u I/IOHHaH) B
HCOPTraHNYCCKUX COCANHCHUAX

MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

8 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [IepBoHaYaIbHBIE XUMUYECKUE TOHATHUS

11 [Ipeamer xumun. Poie XMMHH B )KA3HU 4eIOBEKa. XMMHUS B CUCTEME HayK. Temna
U BemecTBa. PU3NUYECKUE CBOMCTBA BELIECTB. ATpEeraTHOE COCTOSIHUE BELLIECTB

12 IlonsTHe o METOAX II03HAHHS B XHMHUH. Yucrtele BemecTBa U cmecu. Criocoosl
pasfeleHus cMecen

13 ATOMBI M MOJIEKYJIbl. XHUMHUecKHe dJeMeHThl. CHMBOJBI XUMHYECKHX
a51eMeHTOB. [IpocThie U c0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

14 Xumuyeckasi popMyina. BaneHTHOCTh aTOMOB XHMUYECKUX 3J€MEHTOB. 3aKOH

IIOCTOAHCTBA cocCTaBa BCIICCTB. OrHocuTenbHAs aTOMHasa mMacca.




1.5

1.6

1.7

OTHOCHUTENbHAS MOJICKYJISIpHAas Macca. MaccoBas J0JI1 XUMHUYCECKOI'o 3JIEMCHTA
B COCAMHCHUN

KommuectBo BemectBa. Mosib. MonsipHass macca. B3auMoCBsI3b KOJIMUECTBA,
Macchl M 4YMCIa CTPYKTYPHBIX €AMHHMII BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKHUX COCIUHEHUN

OU3NYECKUE U XUMHUYECKHUE SIBJICHUS. XUMUYECKass peakuus U €€ NMPU3HAKU.
3aKOH COXpaHEeHHsI MacChl BelleCcTB. XUMHUUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX peakiui (COeIMHEeHMs], pa3JIOKEeHUs, 3aMelIeHuUsI, 0OMEHa)

XUMUYECKU SKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MTOCYI0W, C TPaBUIIAMH
paboTel B JjabopaTtopur HW npuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
000pyIOBaHWEM, H3YYCHHE W ONUCaHHE (PU3MUECKUX CBOMCTB 00pa3IoB
HEOpPraHMYECKUX BEILIECTB, HabOmoaeHue Gu3nueckux (IUIaBIIEHHE BOCKA,
TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUMIEHUE U KOHJCHCALUs BObI) U
XUMHUYECKUX  (TOpeHHe CBEYM, NPOKAJTUBAHUE METHOM  IPOBOJIOKH,
B3aMIMOJICHCTBHE MeJa C KHCIOTOH) SIBJICHWH, HAONIOJACHHE W OIHMCaHUE
MPU3HAKOB TMPOTEKaHHWs XUMHYECKMX peakuuil (pasiokeHue caxapa,
B3aMMO/ICHCTBHE CEPHOM KUCIIOTHI C XJIOPHIOM Oapusi, pa3iioKEHHE THAPOKCHIA
Menu(ll) mpu HarpeBaHHMHM, B3aMMOJICHCTBHE JKelie3a C PacCTBOPOM COJIH
meau(ll), usyuenue crnocoboB paszzpeneHUss cMeced (C MOMOIIBI0 MarHuTa,
¢bunbTpoBaHUe, BhINApUBaHUE, AUCTWUIALMUSA, XpoMarorpadus), MpoBeIecHUE
OYHUCTKH IOBAPEHHOM COJIM, HAOJIOJICHHE U ONICAHUE PE3YIIBTATOB IPOBEICHIS
OTbITa, WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHuE MOjelnei
MOJIEKYJI (II1apOCTEP>KHEBBIX )

Baxneiiniue IpeaACTaBUTCIM HCOPraHMUCCKUX BCIICCTB

2.1

Bosnyx — cmecp rasos. CocraB Bo3ayxa. Kucimopon — sneMeHT M IpocToe
BeulecTBo. HaxoxneHue kuciaopoja B mpupone, GU3NYECKHE U XUMUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcunsl. [Ipumenenue xucnopona. CrocoOsl
NOJy4EeHUs1 KUCIOPOAa B J1adOpaTopuu M INpoMblIUIeHHOCTH. KpyroBopot
Kuciopoaa B npupoze. O30H — amoTponHast MoAM(pUKAILMS KHCIOpoJa

2.2

TennoBoii 3¢ ekt XuMUUECKOH peakliuu, TEPMOXUMUYECKHE YPABHEHUS, IK30-
Y 3HJ0TEpMUYECKHE peakuu. TOMINBO: Yyroib U MeTaH. 3arpsa3HeHUE BO3yXa,
yCcUJIeHHEe TapHUKOBOTO 3(dekTa, pazpylieHrne 030HOBOTO CI0s

2.3

Bonopon — snemeHnTt u npoctoe BemiectBo. Haxoxnenue Bogopoaa B MPHUPOIE,
dusnyeckne M XUMHUYECKHE CBOWMCTBA, MPHUMEHEHHE, CIIOCOOBI IOy4EHHUSI.
Kucmaote! u comu

2.4

MossipHblii 00bEM ra30B. Pacy€Tbl 1o XUMHUECKUM YPaBHEHUSIM

2.5

dusnyeckue CcBoWicTBa BOAbL. Boma kak pactBoputens. PacTBOpBI.
HacellieHHble 1 HEHACHILLIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEILLIECTB B BOJE.
MaccoBass Joyisi BemecTBa B pacTBOpe. XHUMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpHUpoOAe M B KU3HU uenoBeka. Kpyrosopor
BO/IbI B IpUPOE. 3arpsi3HEHNE TPUPOIHBIX BOA. OXpaHa U OYMCTKA MPUPOTHBIX
BOJI

2.6

Knaccugukanus Heopranmdeckux coenuHeHuid. Oxcupabl. Kiaccuduxanms
OKCHJIOB: coyieoOpa3ytonre (OCHOBHBIE, KHCIOTHbIE, aM(pOTepHbIE) U
HeconeoOpasyrome. Homenkiatypa okcunoB. duznyeckue M XUMHYECKUE
CBOIiCTBa OKCHAOB. [loryueHne okcu0B




2.7

OcHoBanus. Kiaccudukanmsi ocHOBaHWW: WIENOYM H  HEPACTBOPHUMBIC
ocHoBaHusA. HoMmeHknatypa ocHoBaHUN. PU3NYECKHE U XUMUUYECKUE CBOWCTBA
ocHoBaHMH. [TonyueHne ocHOBaHUI

2.8

Kucnorel. Knaccudukamms kuciaor. Homenkiarypa kuciaor. duszndeckue u
XMMHYECKHE cBOMCTBA KUCIOT. Psp aktuBHoctn MmetamuioB H.H. bekerosa.
[Tonydyenue kuciaor

2.9
2.10

2.11

3.1

Comu. Homenkiarypa cosieil. PU3MYECKUEe U XMUMHUYECKHE CBOMCTBA COJICH.
IToy4yenue conen

I'eneTnueckas CBSI3b MCKAY KilaCCaMH HCOPIraHUYCCKUX COCZ[I/IHGHI/Iﬁ

XUMHUYECKUH  SKCIIEPUMEHT: KAuyeCTBEHHOE OIPENEICHUE  COACpIKaHUS
KHCIIOpOJia B BO3AyXe, MOJy4YeHHe, coOMpaHue, paclio3HaBaHWE U H3y4eHUE
CBOWCTB KHUCIIOpOJIa, HAOIIOACHNE B3aMMOACHUCTBUS BEUIECTB C KHCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHHMSI M TIPEKpAICHHs TOpeHUs (110kapa), 03HAKOMIICHHUE C
o0pa3laMi OKCHJOB M ONUCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHUeE,
pacrno3HaBaHHE M W3Y4YE€HHE CBOWCTB BOJOpoja (FOpEHHE), B3aUMOJICHCTBUE
Boziopoaa ¢ okcuaom meau(ll) (Bo3MoXKHO UCTIOIB30BaHUE BUIEOMATEPUATIOB),
HaOmoleHue O00pa3loB BEIIECTB KOJMYECTBOM | MOIb, HCCIEIOBaHUE
OCOOEHHOCTEHl pacTBOPEHMsI BEUIECTB C Pa3jIMYHOM PACTBOPUMOCTBIO,
MIPUTOTOBJICHHE PACTBOPOB C OINpPEAeIEHHOW MacCOBOW JOJIEH pacTBOPEHHOTO
BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeTalaMd (HAaTpUEM U KaJlbIIMEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OINPEIEIIEHUE pPacTBOPOB
KHCIIOT ¥ IIEJNOYed C TMOMOIIBI0 HHIMKATOPOB, HCCIEIOBaHHE 00pa3loB
HEOPTraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHHE W3MEHEHHUS
OKpackl WHAMKATOPOB B pPAacTBOpax KHUCIOT U MIENOYei, H3ydyeHUe
B3aumozeiicTBus okcuaa Meau(ll) ¢ pactBopoM cepHOM KHCIOTHI, KUCIOT C
MeTaJulaMH, peakLuil HelTpain3alum, NoIy4eHue HepacCTBOPUMBIX OCHOBaHU,
BBITECHEHHE OJIHOTO MeTajlla JpYrMM M3 pPacTBOpa COJIM, pEIIEeHue
HKCIEPUMEHTANbHBIX 33734 Mo TeMe «BakHeilne kinacchl HEOPraHMYECKUX
COECTUHEHUI

IIepnonnueckuii 3akoH u [lepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUH

[lepBble TOMBITKM KiIacCU(PUKAIIUU XUMUYECKUX DJIeMEHTOB. [loHsTHE O
TpyMIax CXOAHBIX AJIEMEHTOB (IIETOYHBIE W IIETOYHO3EMENbHBIE METAIIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT amdoTepHbIE
OKCH/JIbI U TUIPOKCHUIBI

3.2

ITepuoanueckuii 3axoH. [lepuoanueckas cucreMa XuMHIECKUX 351eMeHTOB J[. 1.
Menpeneesa. Kopotkonepuonnas 51 JUTMHHOTIEPUOIHAS (hopMbI
Ilepuognueckoit cucremsl xumuyeckux dnemeHtoB .M. Menneneesa.
ITepuonsr n rpynnsl. PU3MYECKHH CMBICT TOPSAKOBOIO HOMEpAa, HOMEPOB
MepUOJa U TPYIIIIBI AJIEMEHTA

3.3

3.4

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3otomnbl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB MepBBIX 20 XUMHUYECKUX JIJIEMEHTOB
ITepuoanueckoit cucremsl .M. MenneneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA Mo ero nosoxkenuto B [lepuoanyeckoii cucreme [[.11. Menneneena

3aKOHOMEPHOCTH H3MEHEHHs paguyca aTOMOB XUMHYECKHX DJIEMEHTOB,
METaJUIMYECKUX W HEMETaJUIMYECKUX CBOWCTB IO TPYNIAM M IEPUOJAM.
3unauenue llepuoanueckoro 3akoHa u Ileproauueckoll CUCTEMBI XMMHUECKHUX




AJIEMEHTOB I pa3BUTHS Hayku U npakTuku. .M. MenneneeB — y4€HbIN U
IpaXx TaHUH

Xumunueckass cBa3b. KoBaneHTHas (moJjispHas W HEMOJISIpHAs)  CBS3b.

35 DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. MloHHAas CBA3b
36 Crenenp okucienus. OKUCINTENbHOBOCCTAHOBUTENBHbBIE peakinu. [Ipomecchl
OKHCJIEHMS U BOcCTaHOBJIEHHA. OKHUCIUTENIN U BOCCTAHOBUTEIIHN
XUMHUYECKUH HKCHEPUMEHT: H3y4eHHEe OOpas3loB BEIIECTB METAIOB U
37 HEMETAJIJIOB, B3aMMOJECHCTBUE THAPOKCHIA LIMHKA C pPAacTBOPAMHU KHUCIOT H

11eJI04el, IPOBEJCHUE OIBITOB, UIUIIOCTPUPYIOLUINX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUil (TOpEHUE, pEaKlluu pa3ioKeHUs, COSTUHEHHS])

MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

9 KUIACC

Kon

NPOBEPAEMOT0
pe3yJbTara

1

11

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

[To Teme: «BermiecTBO 1 XUMUYECKasi peaKLMsI»

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IIOHATUH: PpPacTBOp,
JJIEKTPOJIUTBI, HEDJIEKTPOJIUTHI, 3JICKTPOJUTUYECKAs AUCCOLMALINS,
peakuuyu MOHHOTO OOMEHa, KaTaliu3aTop, XMMHUYECKOE pPaBHOBECHE,
o0paTumble u HeoOpaTHMbIe peakuuu, OKHCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIE  PEAKLMM,  OKHUCIMUTENb, BOCCTAHOBUTEIb,
OKHCJICHME€ M  BOCCTAHOBJIEHHME, aJUIOTPONHUs, aM(OTEpPHOCTb,
XUMHUYECKass CBSI3b  (KOBaJIeHTHAs, MOHHAs, MeTajlIn4yecKas),
KPUCTAIIIMYECKAs PEIIETKA, CIUIABbI, CKOPOCTh XUMHUUYECKOU PEaKLIUU

1.2

1.3

14
1.5

WJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKHMX MOHITHH H
MIPUMEHSTh 3TU MOHATHUS IPU OMMCAHUY BEUIECTB U UX MpPEBpallleHui
COCTABJISITh YPAaBHEHHsI DJIEKTPOJUTHUYECKOW JUCCOLMALUU KHCIIOT,
LIEJI0YEH M COJIEH, IMOJHBIE U COKPALUEHHBIC YPAaBHEHUS DPEaKLHN
HMOHHOr0 0OMeHa

PacKpbIBaTh CYIIHOCTh OKHCIWTEIBHO-BOCCTAHOBUTENIBHBIX PEaKLUN
MIOCPEACTBOM COCTaBIIEHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peakUuit
IIPOBOJIUTH PACYETHI [0 YPABHEHUIO XMMUYECKON pEeaKIun

ITo Temam: «Hemertamisl m mxX coenwHeHHs» W «MeTamiabsl M WX
COCIMHECHUS»

2.1

2.2

XapaKTepu30BaTh (OMUCHIBATh) OOIINE U CIIEIU(PHUECKIE XUMUUYECKHIE
CBOMCTBA MPOCTBIX M CJOKHBIX BEIIECTB, MOJATBEPXKAAsl OMUCAHUE
IIpUMEpaMu MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUM COOTBETCTBYIOIIUX
XUMHUYECKHX PEaKLUn

COCTaBJISITb YPABHCHUSA peaxunﬁ, MOATBCPKAAIOINUX CYIICCTBOBAHUC
TeHETHYSCKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUS XMUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX
YCIIOBUSIX

2.4

CIe0OBAaTh IIpaBUJIaM MOJB30BAHUS XMMHYECKOM TIOCYAOW U
na0opaTOpHBIM 000pyIOBaHMEM, a TaK)Ke MpaBUIaM OOpAIIECHUs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKLIMSMHU I10 BBITOJHEHHIO




2.5

3.1

71a00paTOPHBIX XUMHUYECKUX OMBITOB TI0 IMOJYYECHHIO U COOUpPAHUIO
ra3000pa3HbIX BEHIECTB (AMMHUAKA U YTIIEKUCIIOTrO ra3a)

IIPOBOJUTH PEAKIUHU, I[OATBEPKAAIOIIUE KAUYECTBEHHBIH COCTaB
pa3UYHBIX BEIIECTB: pAClO3HABAaTh OMBITHBIM MYTEM XJIOPHU]I-,
Opomuna, womun, kapbonar, Qocdar, cunmmkar, cynbdar,
THIPOKCHUIMOHBI, KaTHOHBI aMMOHUS, MOHBI H3yYCHHBIX METAJUIOB,
IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIraHUYECKUX BELIECTB

ITo Teme: «XuMUs U OKpYXKaroLas cpeaay

PacKpbIBaTh CMBICII OCHOBHBIX XMMHU4eckux nonsatui: I1/IK Bemecrsa;
KOppO3HUsl METAJIJIOB

3.2

MIPUMEHATh OCHOBHBIE OIEpPAlUU MBICIUTEIBHON AEATENbHOCTH —
aHaM3 MW CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHUCTEeMaTH3AIHIO,
BBISIBIICHUE TPUUMHHO-CIIEACTBEHHBIX CBSI3€1 — JJIsl U3yYEHHUSI CBOWCTB
BEIIECTB W XHUMHYECKHX pEAKUU; €CTECTBEHHOHAYYHBIE METOJbI
MO3HAHUS — HAOIIO/IEHUE, U3MEPEHHE, MOACTUPOBAHNE, SIKCIIEPUMEHT
(peanbHBIN U MBICIIEHHBIN)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
9 KUIACC
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1.2

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
BemectBo 1 xumunyeckas peakuus. [losropenue

IIepnonnueckuit 3akoH. [lepuoanueckas cucremMa XUMHUYECKHUX 31eMeHTOB J[.1.
MenpeneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHUM CBOMCTB
XUMHUYECKHX DJIEMEHTOB IEPBBIX TPEX IEPUOAOB, Kalusd, KajdbLUsd U HX
COCIMHEHUI B COOTBETCTBUU C IIOJIOXKEHUEM DJIEMEHTOB B llepuomuyeckoin
CUCTEME U CTPOECHHUEM UX aTOMOB

CrpoeHne BemiecTBa: BHUIbl XHUMHUYECKOH CBSI3U. THIBI KPHUCTaNIMYECKUX
PELIETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U
BHUJAa XUMHYECKOM cBsi3u. Knaccudukanus v HOMEHKJIATypa HEOPraHWYECKUX
BEIIECTB (MEXAyHapoJHas M TpUBHaJbHas). XMMHUYECKHE CBOICTBa BEIIECTB,
OTHOCAIIMXCSA K PpAa3IMYHBIM  KJIACCaM  HEOPraHMYECKUX  COCIUHEHUH,
T€HETUYECKAs CBSI3b HEOPTaHUYECKUX BEILECTB

1.3

14

Krnaccudukanys XuMUYeCKUX peakiuil Mo pa3auyHbIM MpU3HAKaM (110 YUCILY U
COCTaBy YYacCTBYIOLUIMX B pEaKIUHM BEIIECTB, MO TemIoBOMY 3(¢eKTy, Mo
M3MEHEHHUIO CTENeHEe OKUCIEHUS! XMMUUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, IO
y4acTHIO  KaTajau3aropa). OK30- M DHAOTEPMUYECKHE  PEAKIUH,
TepMOXMMHUYECKHE ypaBHEHUS. I [OHATHE O CKOPOCTH XMMHUYECKON PEAKIINH

[Tonsite 06 0OpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKHX peakiusx. [lonsrue o
TOMOTE€HHBIX U F€TEPOreHHbIX peakiusax. [loHaTne 0 XMMUYECKOM PaBHOBECHH.
@DaxToppl, BIMSIONIME HA CKOPOCTh XWMHUYECKOM pEaKIMH U IOJO0KEHHE
XMMHUYECKOTO PABHOBECUS

1.5

1.6

OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE peaxuumy, AIIEKTPOHHBIN OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTENBbHON  peakiuu.  CoCTaBlIeHHE  ypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKIMM C HCIOJB30BaHUEM METOAA
AJIEKTPOHHOTO OajaHca

Teopus 3MEKTPOIUTUYECKON JMCCOLMALMH. DJIEKTPOJMUTBHI U HEIJIEKTPOJIMTHI.
Kartunonsl, annonsl. MexaHu3M AMCCOLMALMKM BEUIECTB C Pa3jIMYHBIMU BUJAMU
xuMudeckoi cBs3u. Crenenb nucconuanuu. CHiibHbIE U c1a0ble 3JIEKTPOJIUTHL




1.7

Peakiun woHHOTO OOMEHA. YCIIOBHS TPOTEKaHHWS PEakIMii MOHHOTO OOMEHa,
IIOJIHBIE UM COKpallEHHbIE HOHHBIE YypaBHEHMs peakuuil. CBoicTBa KHUCIIOT,
OCHOBaHMH MW cCcoJiedi B CBeTe€ TMpeACTaBICHUH 00 3JICKTPOJIUTHUYECKON
nucconuanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [loHsITHE O THapONU3e coneit

XUMHUYECKUN HKCHEPUMEHT: O3HAKOMJIEHHE C MOJAEISAMHU KPUCTAIIMYECKUX
PEIIETOK HEOPraHMYECKUX BEUIECTB — METaUIOB U HeMeTaioB (Tpadurta u
azMasa), CJIOXKHBIX BEILECTB (XJOpuJa HATpHs); MCCIEI0BAHUE 3aBUCHMOCTH
CKOPOCTH XHMMMYECKON peakIuu OT BO3ACUCTBUA Pa3IUYHbIX (AKTOPOB;
HCCIIEIOBAaHUE  3JIEKTPOIPOBOAHOCTH  pPacTBOPOB  BEILECTB,  IpolEecca
JIUCCOLMAIMN  KHCIIOT, Imejaoyeil u cojeil  (BO3MOXKHO —HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB); IIPOBEJCHUE ONbBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKaHUs peakiii HoHHOro oOMeHa (0O0pa3oBaHUE OcajKa, BhIJEICHUE Ta3a,
o0pa3oBaHHe BOJbI); OIBITOB, WLIIOCTPUPYIOIIUX TNPHUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEaKIUil (TOpeHue, peakuu pa3ioXKeHHs, COCTUHEHHUS);
pacrno3HaBaHHE€ HEOPraHUYECKUX BELIECTB C MOMOUIbI0 KAUECTBEHHBIX PEAKIIU
Ha MOHBI; pelIeHHE SKCIIEPUMEHTAIBHBIX 3a71a4

Hewmertannsl 1 ux coeIMHEHUS

2.1

OO6mass xapakrepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIe cTereHn okuciacHus. CTpoeHue U (PU3MIeCcKre CBOWCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XHMMHYECKHME CBOMCTBAa Ha IpUMEpe XJopa
(B3auMozielicTBUE C MeTaUlaMM, HEMETaJUlaMH, IIelo4amu). XJIOPOBOJIOPOA.
ConsiHass KUCIIOTa, XMMUYECKUE CBOMCTBA, MONIyYeHUe, npuMeHenue. Jleiicteue
XJIOpa U XJIOPOBOJOPOJIa HA OPraHu3M 4YeJoBeKa. BaxkHelmume XJIopuibl U X
Hax0JIEHUE B IIPUPOJIE

2.2

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U puznyeckre CBOMCTBA
MPOCTBIX BEIIECTB — KHUCIOpOAa M cepbl. AJIOTPONHbIE MoOAU(UKALMH
KHCIIOpOZla U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOJOpOX, CTPOEHUE,
¢u3znueckue M XuUMHYECKHe cBoiicTBa. OKCHIBI cepbl Kak IpeCTaBUTENIN
KHUCJIOTHBIX OKCHA0B. CepHasi KUCIOTa, (PU3NYECKHEe U XMMUYECKHE CBOWMCTBA
(obmue Kak IMpencTaBUTENs Kiacca KUCIOT M crnenuduueckue). XuMHUUECKHUe
peakIyy, JieXalle B OCHOBE MPOMBIIUICHHOTO CIOC00a MOJY4YeHHs CepHOU
kucnotel. Ilpumenenne. Conu cepHOM KHUCIIOTHI, KaueCTBEHHas peakuus Ha
cynbdar-uoH. HaxoxzaeHue cepsl U €€ COeIUHEHUN B MpUpojae. XUMUYECKOE
3arpsi3HEHUE OKPY’KaIoLed Cpeibl COCTUHEHUSIMHU Cephbl (KHUCIOTHBIE TOKIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPeI0TBPAILEHUS

2.3

OObmass xapakrepuctuka 3meMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHBIC CTEIICHH OKHCIECHUS. A30T, pacClipOCTpaHEHUE B MIPUPOJIC,
¢busznueckue U XuMudeckue cBoricTBa. KpyroBopor a3zoTa B mpupoae. AMMHUAK,
ero (usmveckre W XUMHUYECKHE CBOWMCTBA, TMOJydeHHe W npumeHeHue. Coym
aMMOHUS, UX (PU3HUECKUE U XUMHUYECKHE CBOICTBa, MpruMeHeHne. KauecTBeHHas
peakIvs Ha MOHBI aMMOHHS. A30THas KHCIIOTa, €€ ToaydeHue, QU3HUECKUue H
XUMHUYECKHE CBOMCTBa (0OlIMEe Kak MPENCTaBUTENS Klacca KHUCIOT H
cnenuduaeckue). Vcrnonp3oBaHne HUTPATOB M COJIEM aMMOHHUS B KadeCTBE
MUHEPAIBHBIX YAOOpeHud. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIoUIeH cpembl
COCTMHEHHUSAMHU a30Ta (KHUCJIOTHBIC IO, 3arpsA3HCHHWE BO31yXa, IMOYBBI U
BOJIOEMOB)

2.4

®ocdop, amnorponnsie Moaudukanuu docdopa, puznUecKre U XUMHUECKHUE
ceoiictBa. Oxcun dochopa(V) u  dochopnas xkucmora, ¢u3HUECKUEe U




2.5

2.6

2.7

XMMHYECKHE CBOWCTBa, mMoiydeHue. lcmomp3oBanme ¢ocdaroB B KadecTBE
MUHEPAIbHBIX YA0O0peHHit

OOmas xapakrepuctuka si1eMeHToB IVA-rpynmel. OcoOEHHOCTH CTpOCHUS
aTOMOB, XapakTepHbIE CTENEHH OKHUCIEHUS.  YTIEepoi, aUIOTPOIIHbIE
MOTUGUKAINK, PACIPOCTPAHEHUE B MpHpOJE, (U3MYecCKHe W XHUMHUYECKUE
cBoiicTBa. Ancop6mus. KpyroBopot yrieposna B npupoae. OKCHabl yriepojaa, ux
¢du3nueckne W XUMHYECKHE CBOWCTBA, JCWUCTBHE HA IKUBHIC OPTaHU3MBI,
MOJIy4E€HUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl, CBSI3aHHBIE C OKCHUIOM
yraepona(lV); rumoreza ri00albHOTO TOTEIUICHUS KJIMMAaTa; MapHUKOBBIN
a¢dekt. YronpHas KUCIOTa U €€ CONH, UX (PU3NYECKUE U XUMUYECKHE CBONCTBA,
nojydyeHne M mnpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIILIEHHOCTH U CEIbCKOM
XO03SIICTBE

[lepBoHayasibHbIE TOHATUSA 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSIX
yriepoga (MeTaH, 3TaH, 3TWIEH, AalleTWIEH, 3TaHOJ, IJIMLIEPUH, YKCyCHas
kuciora). Mx cocraB m xummdeckoe crpoeHue. Ilonstue o Omonormuecku
Ba)XXKHBIX BEIIECTBaX: XkKHUpax, Oenkax, yriaeBoJax — U UX POJIM B )KU3HU YEJIOBEKA.
MatepuraibHOE €IMHCTBO OPTaHUYECKUX U HEOPIaHUYECKUX COEAMHEHUN

Kpemunid, ero puznyeckre 1 XMMUIECKUE CBOMCTBA, TIOIYYCHUE U TPUMEHEHHE.
Coenunenus kpemMHus B npupoge. OOmme mnpeacTtaBieHUs 00 OKCHAE
kpemuus(1V) u xpemaueBoit kuciore. CUITMKaTBI, X UCIIOIb30BaHUE B OBITY,
MEIULMHE, MPOMBIIUIEHHOCTH. BakHeilline CTpOUTENbHBIE MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, jkene300eroH. [IpoGmembr Ge3omacHOTro
HCIIO0JIb30BAaHUSI CTPOUTENIBHBIX MATEPHAJIOB B IOBCEJHEBHON KU3HU

2.8

XUMUYECKUN SKCHEPUMEHT: HU3yuyeHue oOpa3lloB HEOPTaHWYECKUX BEIECTB,
CBOWCTB COJISIHOM KHUCIIOTBI, NMPOBEJCHUE KAadeCTBEHHBIX pEaKIMil Ha XJIOpHI-
MOHBl M HaOMIOJEHNE NPU3HAKOB WX IMPOTEKAHHUS; OIbITHI, OTpaXKaroIIue
¢u3nyeckre 1 XUMHUYECKHE CBOMCTBA TaJOT€HOB M UX COETUHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BHJIEOMATEPHANIOB); O3HAKOMJIEHHE C oOpa3lam XJIOpPUIOB
(raJloreHN1I0B); O3HAKOMJIEHHE ¢ oOpa3laMu cepbl U €€ COEIUHEHUSMU
(BO3MOHO  HCIOJB30BAHHE BHUICOMATEpUATIOB); HAONIOJCHHE TMpoliecca
oOyrJIMBaHUs caxapa MOj JAEUCTBHEM KOHILIEHTPUPOBAHHON CEPHOM KHCIIOTHI;
M3Y4YEHHE XMMHUYECKHX CBOWMCTB pa30aBIEHHON CEpHOM KHUCIOTHI, IPOBEIACHHE
KayecTBEHHOW peakuuu Ha cynbdaT-MoH M HaONoJeHHe MpHU3HaKa eé
MIPOTEKaHUS; O3HAKOMJIEHUE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, ocdopa U ux
coelMHEeHUI (BO3MOXXKHO HCIIOJIb30BaHUE BHUJIEOMATEpUANOB), OOpa3zLaMu
a30THBIX U (pocopHBIX yHOOpeHUIt; MOTydeHHe, COOMpaHue, paclo3HaBaHue U
U3yuyeHHe CBOICTB aMMHUaKa; MpPOBEICHUE KAUYECTBEHHBIX pPEAKIMH Ha HOH
aMmmMOHHMA U (QochaT-MOH W  U3YYEHHE [MPHU3HAKOB UX IPOTEKaHMUS,
B3aMMOJICHCTBHE KOHLEHTPUPOBAHHOIN a30THOM KUCIIOTHI ¢ MEAbIO (BO3MOXKHO
HCIOJIb30BaHNE BHUAEOMATEPUANIOB); HM3yY€HUE MOJeNeld KpHUCTaINYECKUX
pemeTok anMasa, rpapura, QyuiepeHa; 03HaKOMJIEHHE C MPOLIECCOM a/1copOLun
PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHMCTBOM MPOTHUBOTa3a;
NoJIy4eHue, cooupaHue, paclio3HaBaHUE U U3Y4YE€HUE CBOMCTB YIIIEKUCIIOTO rasa;
MIPOBE/ICHNE KaUECTBEHHBIX PeakIuili Ha KapOOHAT- U CHJIMKAT-UOHBI U U3yUCHHE
NPU3HAKOB HUX [MPOTEKaHMS; O3HAKOMJICHME C TPOJIYKIMEH CHIMKATHON
MIPOMBIIIJIEHHOCTH; PElIeHNE SKCIIEpUMEHTANIbHBIX 3a/1a4 1o Teme «Baxkneiiue
HEMETaJIbl U UX COCTUHEHUSD»

MerTaibsl 1 uX COCIUHCHUA




3.1

OOw1ast XapakTEepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHMM MX
nonoxenusd B llepuogumyeckod cucreMe xumuyeckux anemeHtoB .U
Menpeneesa u ctpoeHus atoMoB. CTpoeHue MeTauioB. MeTtandeckas CBsA3b U
METAJNIMYECKasl ~ KpUCTAJUIMUECKas  pemérka.  ODJIEKTPOXUMHYECKMH  psf
HaIPSDKEHUN METAJITIOB

3.2

3.3

3.4

3.5

3.6

Ouznyeckue U XUMHUYECKHe CBOMcTBa MeTauioB. OO0me crnocoObl Moy4eHus
MeTauioB. [IoHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTalb, YyTyH, TIOPATIOMUHUI, OpOH3a) U X IPUMEHEHUE B
OBITY U IPOMBIIIUICHHOCTH

[Ilenounsle MeTaybl: nojiokeHHe B llepuoanueckoil cucremMe XHMHUYECKHX
antemeHToB [I.M1. MenzeneeBa; cTpoeHue UX aTOMOB; HaXOKICHHUE B IPUPOJE.
duznyeckue 1 XUMUYECKUE CBOMCTBA (HA IpuMepe HaTpus U Kaius). OKkcuasl u
TMJIPOKCUABI HaTpusi M Kanusa. [IpuMeHeHHe MLIeNOYHBIX METalIoB M MX
COCIMHEHUN

[IlenmoyHo3eMeNbHBICE ~ METAJJIBI MarHuii W KaJbIMWA: IIOJOKEHHE B
Ilepuonuueckoi cucteMe xumMuueckux 3mneMeHToB /.M. MeHneneeBa; ctpoeHue
WX aTOMOB; HAaXOXJEHHUE B mpupone. PuU3MyUecKue U XUMUYECKHE CBOMCTBA
MarHus v Kajablis. BakHeimme coeTMHeHNS KabIns (OKCHI, TUAPOKCHI, COJH ).
XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS

AmomuHMiL: osoxkenue B [leproanyeckoit cucremMe xummuieckux anementon .M.
MeHeneeBa; CTPOCHHE aTOMa; HAXOXKJIEHUWE B mnpupone. Dusznueckue u
XUMHYECKHUE CBOWCTBA allOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCHIA
ATFOMUHUS

Keneszo: nmonoxenue B [leproanueckoi cucremMe XuMUYeCKux anemeHToB 1.
MeHieneeBa; CTpoeHHE aToMma; HaxoJIeHue B mpupoje. Pusuueckue u
XUMHUYEcKHue cBoicTBa kene3a. Oxcuabl, ruapoxkcuabl u conu xkeneza(ll) u
xene3a(lll), ux cocras, cBo¥CTBa U MONTyuYEeHUE

3.7

4.1

XUMHUECKUI SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METaJUIOB U CILIABOB,
X (PU3WYECKMMH CBOWCTBAMH; HW3YyY€HHE DPE3yJbTaTOB KOPPO3UH METAJUIOB
(BO3MOXXHO HCIIOJIb30BaHKE BUI€OMATEPUAIIOB), 0COOEHHOCTEH B3aUMOACHCTBUS
OKCHJa KaJIbIUsi © HATpuUs C BOAOHM (BO3MOXKHO  HCIOJBb30BAHUE
BUJIEOMATEPHAJIOB); UCCIIE0BAaHUE CBOMCTB MKECTKOM BOJIBI; MpOIECCa TOPEHUs
’KeJe3a B KHCI0po/ie (BO3MOKHO HCIIOIb30BaHUE BHICOMATEPUAIIOB); IIPH3HAKOB
NPOTEKaHHUs KaYeCTBEHHBIX pEakIMil Ha MOHBI (MarHus, KalbLMs, aJIFOMUHUS,
uuHka, xeneza(ll) u xxenesa(lll), menu(ll); HabmroaeHNE U OMKMCcaHUE MTPOLIECCOB
OKpalllMBaHUS IUIAMEHM HMOHAMM HATpUs, Kaaus M KaJblus (BO3MOXKHO
WCTIOJb30BaHUE BHUACOMATEPHAJIOB); HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB
THJIPOKCUAA ATIOMHHHUS U THIPOKCHAA LUHKA; PELICHHE SKCIEPUMEHTAIbHBIX
3aJa4 110 TeEME «BaxHelmme MeTanIbl U UX COCIMHCHUA»

XHMHS M OKpyXaromas cpeaa

HoBble mMarepuanbl U TexHosoruu. BemectBa u Marepuaibl B MOBCEIHEBHOU
JKA3HU 4YeJIOBeKa. XMMHS U 370poBbe. be3omacHoe HCHoIb30BaHUE BELIECTB U
XUMUYECKUX peakiuii B ObiTy. [lepBas momMoIip MpU XUMHUYECKHX OXKOTaX H
OTPABJIEHUAX

4.2

OCHOBBI HKOJIOTUYECKOM IPaMOTHOCTH. XUMHUYECKOE 3arpsA3HEHNE OKPYXKArOIEeH
cpeas! IIJIK. Ponp XxumuM B pemieHMH 3KOJOTHUecKuX mpobiem. IIpupoaHsie
WCTOYHUKU YTIIEBOAOPOJOB (yroijib, MPUPOIHBIA ra3, HEPTb), MPOAYKTHI HX
nepepadoTKU, UX POJIb B OBITY U IPOMBIIIICHHOCTH




4.3

XUMUYECKUH HKCIIEPUMEHT: U3ydeHHe oOpa3loB MaTepualioB (CTEKJIO, CILJIaBbI
METAJIJIOB, ITOJINMEPHBIE MaTEPHaJIbl)

IMPOBEPAEMBIE HA OI'D 1O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kox
NPoBePSIEeMOro
TpeOOBaHNS

1
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1.2

1.3

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOCHUS OCHOBHO# 00pa30BaTeJIbHOM MPOrpaMMBbI
OCHOBHOT0 0011ero oopaszoBanus Ha ocHoBe PI'OC

IIpencraBnenue:

O II03HAaBAaEMOCTU SBJIEHUM MPUPOJbI, NOHUMAaHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMYECKOW HAyKH KakK O0JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOHIeH KyJbTypbl M MpaKTH4YECKON
NEeSITeIbHOCTH YeJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOILECTBa;
IIOHUMAaHHE MECTa XUMHUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

0 HAaYYHBbIX MCTOHAX IMO3HAHUS, B TOM YHUCIIC DKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAX HCCICAOBAHHA BCHICCTB U HU3YUYCHUA
XUMHNYCCKHUX peaKuHﬁ; YMCEHHE UCITOJIb30BaATh MOACIN IJIS 00BsACHEHHS
CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax nmpoPpecCHOHATHHON EATEIHPHOCTH, CBSI3aHHBIX C XUMHUCH H
COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHIKECHHUSIX
XUMHAYECKONH HAyKH, YTO IO3BOJIUT OOYYaroIIUMCS paccMaTpUBaTh
XMMHUIO Kak cepy cBoei Oyayiiei mpodecCHOHaTbHOM IeITeIbHOCTH
W ClleNaTh OCO3HAHHBIA BHIOOP XMMHHM Kak MPO(HUIBLHOTO MpeaMera
MIpH MEepEX0/ie Ha YPOBEHb CPEAHETO 00111ero o0pa3oBaHus

2.1

BJ'Ia,Z[eHI/Ie CHUCTEMOHM XHUMHYECKMX 3HaHUU U YMCHHUC IIPUMCHSATH
CUCTEMY XUMHNYCCKUX 3HaHI/II\/'I, KOTOpas BKIIKOYACT:

BaXHEHITNE XUMHUUYECKHE TIOHATHS: XWMHWYECKHMN 3JICMEHT, aTroM,
MOJIEKYJIA, BELIECTBO, IIPOCTOE M CIIOKHOE BEILECTBO, OJHOPOJIHAS U
HEOJHOPOJHAs CMECh, OTHOCUTENIbHBIE aTOMHAs U MOJIEKYJIsIpHas
Macchl, KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb (CpEIHssA), XMUMHUYECKas
peaKkysi, peaKkuuu COEAVHEHUS, pPEaKLUU pas3JIoKEHUs, pEeaKkLuu
3aMeIIeHus, peakuu oOMeHa, TeroBoM 3(deKT peakuuu, 3K30- U
SH/IOTEPMHUUECKUE PEAKLIUU, PACTBOP, MAaccoBas AOJsS XUMHYECKOTO
3JIEMEHTa B COEIMHEHUH, MacCcOBasi J0JIsI M MPOLIEHTHAs KOHIEHTpaIHsI
BEIIECTBA B paCTBOPE, SAPO aTOMA, SJIEKTPOHHBIN CII0M aToMa, aTOMHast
opbutanb, paguyc aroMa, BaJEHTHOCTb, CTENEHb OKHCICHHUS,
XUMHUECKAsI CBA3b, AIEKTPOOTPHULIATENILHOCTD, MTOJIIPHAs U HETIOJIApHAs
KOBaJICHTHAas CBsA3b, HOHHaA CBA3b, METaJULIMYECKas CBA3b,
KpUCTAJUIMYECKass pemeETKa (aTOMHas, WOHHAs, METaJlJIMYecKas,
MOJ'IeKy.]'IHpHaSI), HWOH, KaTHOH, aHHWOH, JJICKTPOJUT KW HEIJICKTPOJIHT,
ANIEKTPOJIUTUYECKAs]  JUCCOLMAlMs, pEaKUMd HOHHOTO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBHUTCIBHBIC pEaKkinu, OKHCIIUTEIIb nu
BOCCTAaHOBUTENb, OKHCIEHHME U  BOCCTaHOBJIEHHE, JJIEKTPOJIM3,
XMMHYECKOE pPAaBHOBECHE, OOpaTUMble U HEOOpaTHMbIE pEeaKIuHy,
CKOpOCTb XMMHYECKOM peakumu, Karanuzarop, IIJIK, xopposus
METaJlJIOB, CILIABBI




2.2

OCHOBOIIOJIATAlOIINE 3aKOHBI XWUMHHU: 3aKOH COXPAaHEGHHSI MacChl,
nepuoanueckuii 3akoH J[.1. MenneneeBa, 3akOH IOCTOSIHCTBA COCTaBa,
3aKOH ABOraapo

2.3

3.1

TCOpHUU XUMHU: ATOMHO-MOJICKYJIsIpHasd TEOpus, TEOpHUL
BHGKTpOHHTI/I‘{eCKOﬁ JUCCoanmn

Brnanenue ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOLLICH :

YMEHHE MIPABUIILHO MCIIOJIH30BATh N3YYCHHBIE BEIIECTBA M MATEPHAIIBI
(B TOM 4mclIe MUHEpAIbHbIE YIOOPEHHWs, METaIbl M CIUIABBHI,
MPOAYKTHl TepepabOoTKU MPUPOTHBIX HCTOYHHKOB YTIIEBOJAOPOJIOB
(yrmst, mpupoHOTO Trasza, HedTH) B OBITY, CEIHCKOM XO3SIMCTBE, Ha
MIPOU3BOJICTBE ¥ TOHMMAHUE 3HAYCHHUS KUPOB, OCIIKOB, YIIICBOOB JISI
OpraHu3Ma YeJIOBeKa; YMEHHE IMPOTHO3HPOBAThH BIIMSHUE BEIIECTB H
XUMHYECKHUX TIPOIIECCOB HA OPTaHM3M YEJIOBEKA W OKPYKAIOIIYIO

MIPUPOJHYIO CPEIY

3.2

3.3

YMEHHE HMHTETPUPOBATh XUMHYECKUE 3HAHHS CO 3HAHUSAMHU JPYTHX
y4eOHBIX TPEAMETOB

HaJIMYUEe ONbITa pabOTHI C pa3IMYHBIMU UCTOYHHKAMHU HH(OpPMAIIUHU 1O
XUMHAW (Hay4YHas W HAYYHO-TIONMYJISIpHAsl JIMTEparypa, CIIOBapH,
CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OLICHUBATb HH(bOpMaI_[I/IIO O BCHICCTBAX, HX
MpEeBpalICHUAX U ITPAKTUICCKOM IPUMCHCHUU U YMCHUEC UCITI0JIb30BATh
eé JJIA PCHICHUA y‘le6HO-H03HaBaTeJ'IBHBIX 3aJa4

Bnanenne ocHoBaMM NOHATHMHOIO ammapaTa ¥ CHMBOJUYECKOTO
S3bIKa XMMUH JUISI COCTaBJICHUS (OPMYJI HEOPTaHUYECKUX BEIIECTB,
YPaBHEHHH  XMMHMYECKHX  DPEaKIHUi; OCHOBAMM  XHMHYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBACHATH CBA3b MOJIOKEHUS anneMeHTa B [lepuoauueckoit
CUCTEME C YHCIOBBIMH XapaKTEpUCTUKaMU CTPOCHUSA AaTOMOB
XMMHUYECKHX DJEMEHTOB (COCTaB W 3apsA] sjapa, o0lee Yucio
JIEKTPOHOB), pAacCIpele/ieHUeM 3JEKTPOHOB IO 3HEPreTHYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJIOB, KU U KAJIbLIHUS

[IpencraBnenue o NepuoOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
JNIEMEHTOB (paguyc aroma, DJIEKTPOOTPUIIATEIbHOCTH), MPOCTHIX H
CJIOKHBIX BCIHICCTB OT IIOJOXCHUA JJIEMCHTOB B Hepnonnqecxoﬁ
cucTeMe (B MaJbIX EPUOAAX U TTIABHBIX MOATPYIIAX ) U AJIEKTPOHHOTO
CTPOEHHSI aTOMa

YMmeHue kinaccupuIpoBaTh:

7.1

XUMHUYCCKUC 3JICMCHTEI

7.2

HCOPraHNYCCKUC BCIICCTBA

7.3

XUMHNYCCKUC pCAKIINUN

YMeHue OnpeneisarTh:

8.1

BAJICHTHOCTb U CTCIICHb OKHCIICHHA XHMHUUYCCKHX JJICMCHTOB, 3apsan
HOHa

8.2
8.3

BUJ XUMHUYECKOM CBS3M MU THUIl KPUCTAUIMYECKOW CTPYKTYphl B
COETUHEHUIX

XapakTep cpeiibl B BOJHBIX pacTBOpax BellecTB (KUCIOT, OCHOBAHUH)

8.4

OKHCIINTEIIb 1 BOCCTAHOBHUTCIIb




YMeHue xapakTepu3oBath GU3NUECKHE U XUMUYECKUE CBOMCTRA:

9.1

MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOpOA, Trpadur, amMmas,
KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPHA, KaJIWW, MarHHMH,
KaJIBIMH, ATFOMUHUH, JKEIIe30)

9.2

9.3

CJIO’KHBIX BEIIECTB, B TOM YUCIIC UX BOJHBIX PACTBOPOB (BO/Ia, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOAOPO/, OKCHUJIBI U TUIPOKCHABI MeTauioB |—I1A
rpyn, amomunusa, meau (1), munka, xemesa (11 u I), oxcums
yraepoaa (1l u 1V), xpemuus (1V), azora u pochopa (111 u V), cepsr (IV
u V1), cepHucras, cepHas, a30TUCTas1, a30THas, pochopHas, yrojbHas,
KpEeMHHUEBasi KUCIIOTa U X COJIH)

MPOTHO3MPOBATh M  XapaKTEpU30BaTh CBOMCTBAa  BEIIECTB B
3aBHUCHUMOCTH OT HMX COCTaBa U CTPOCHHS, NMPHUMEHEHHE BEIIECTB B
3aBUCUMOCTH OT MX CBOMCTB, BO3MOXKHOCTb MPOTEKAHUSI XUMHUECKUX
MIPEBPALICHUI B PA3TUYHBIX YCIOBUSIX

10
10.1

YMeHue coCTaBIsITh MOJICKYJISIPHBIC U HOHHBIC YPABHCHUA peaKHHﬁ, B
TOM YHCIJIC:

peakIuii HFOHHOTO OOMeHa

10.2

OKHUCINTCIIPHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

10.3

10.4
11

111

11.2
11.3

11.4

WUTIOCTPUPYIOIIMX XMMUYECKHE CBOMCTBA H3YYEHHBIX KJIacCOB
(TpyI) HEOPraHU4YECKUX BELIECTB

MIOATBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
YMeHue BIYUCIATh (IPOBOAUTH PACUEThl):

OTHOCHUTCIIbHYIO MOJICKYJIIPHYHO W  MOJEIPHYKHO MacCChbl BCHICCTB,
MaCCOBYIO OO XUMHUYCCKOI'0 3JICMCHTA B COCANMHCHUUN

MacCOBYIO JIOJIFO BEIIECTBA B pacTBOpE,
KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00beM T'a30B

[0 YpaBHEHHUSIM XHMHUYECKUX pEaKUMd U HaXOJUTh KOJIUYECTBO
BEIIECTBA, 00BEM U MacCy peareHTOB WJIM MPOAYKTOB PEAKIIUU

12

Brnanenue (3HaHuE OCHOB):

121

12.2

12.3

OCHOBHBIMH METOJIaMH HAYYHOT0 MI03HaHU (Ha0JII0/JleHe, U3MEpEHue,
9KCIIEPUMEHT, MOJICIMPOBAaHUE) MpPU H3YYEHHHM BELIECTB W
XUMHUYECKHX SIBJICHHUH; yMeHue cQopMynupoBaTh HpolieMy Hu
MIPEIOKUTh MYTH €€ peIIeHUs

Oe3omacHOil PabOThl ¢ XUMHUYECKHMMH BEIIECTBAMH, XWMHUYECKOM
MOCYI0H M JIA0OPAaTOPHBIM 00OPYIOBAHHEM

MpaBuUjiaMy 0€30MacCHOTO OOpAIIeHUS C BEMIECTBAMH, UCIIOJIb3YEMBIMU
B TMOBCEHEBHOM JKU3HHM, MPABUIIAMH TIOBEJICHUS B IEISAX COePEKEHUS
370pOBbSl U OKPYKAIOWIEW NPUPOIHOW Cpelbl; MOHMMAHHUE Bpena
(omacHOCTH) BO3ACHCTBHSI Ha KUBBIE OPTAHU3MBI OMPEICIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIIIEHUS M TPEAOTBPAIIECHUS HX BPEIHOTO
BO3JEHUCTBUSA

13

131

Hanuuwne MPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA U OCYHICCTBJIICHHUA
CICAYIOMIUX XUMHYCCKUX SKCIICPUMECHTOB!

M3Yy4YeHHE U OMHCaHHe (PU3NYECKUX CBOMCTB BELIECTB; O3HAKOMIICHHE
C  ¢u3MYecKMMH U XUMHUYECKUMH  SIBICHUSIMH;  OIIBITHI,
WUTIOCTPUPYIOIINE MPU3HAKY MMPOTEKAHNUSI XUMHUUECKUX PEaKIUi

13.2

n3ydeHue crnocoOOB pa3aeieHus cMecen




13.3

MOJIy4eHHUE KUCIOPOa U U3yYeHHUE ero CBOMCTB; MOJIyYeHHEe BOJIOPOa
U U3Y4YE€HHE €T0 CBOMCTB; IIOJyYEHHUE YTIIEKUCIIOT0 I'a3a U U3Y4EHUE €ro
CBOICTB; MOTy4eHHE aMMHUAaKa U U3yUYEHUE er0 CBOWCTB

13.4

135

13.6

MPUTOTOBJIEHUE PACTBOPOB C OMNpeAeNEHHOM MaccoBOW JoJeit
pacTBOPEHHOTO BEIIECTBA

MIPUMEHEHHE WHUKATOPOB (ytakmyca, METUJIOpaHIKa u
dbenondTanenHa) I ONpPEACIICHHs] XapakTepa Cpelbl B pacTBOpax
KHUCJIOT U ILEJI0OYEN

WCCIICZIOBAHUE U OINKCAaHUE CBOMCTB HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3y4YEHUE B3aHMOJICHCTBUS KUCIOT C METaIaMHu,
OKCHJIaMH METAJUIOB, PACTBOPUMBIMHU U HEPACTBOPUMBIMUA OCHOBAHUSIMHU,
COJISIMH; TTOJTy4€HHE HEPACTBOPUMBIX OCHOBAHHI; BHITECHEHHE OHOTO
MeTajula APYTUM M3 pacTBOpa COJH; HCCIeJOBaHHE aM(OTEpHBIX
CBOMCTB THAPOKCUIOB aTIOMUHUS U IIMHKA

13.7

13.8

14

141

14.2

PCUICHUC OKCIICPUMCHTAJIBHBIX 3a/a4 I10 TECMaM: «OCHOBHEBIE KJIACChI
HCOPraHNYCCKUX COGHHHGHHﬁ)); ((9JICKTpOJII/ITI/I‘-IGCKa$I JUCCOLIM ALY,
«BaxHelmuye HeMeTalJIbl ¥ UX COCAUHCHUA, «Baxueie MeTaibl
1 UX COCIUHCHUS)

XMMHYECKHE  OKCIIEPUMEHTBI,  HWUIIOCTPUPYIOUIME  TPU3HAKH
MPOTEKaHHUs PEaKIMii MOHHOTO OOMEHa; KayeCTBEHHBIC PEaKLUU Ha
NPUCYTCTBYIOLIME B BOIHBIX pacTBOpax HMOHBI: XJIOPHI-, OpOMUJ-,
nonua-, cyiabdar-, pocdar-, kapooHaT-, CHITMKAT-aHUOHBI, THPOKCH/I-
MOHBI, KATHOHBI aMMOHWSI, MarHus, KaJbLus, aTFOMUAHUS, Keme3a (2+)
u xene3a (3+), menu (2+), nuHKa

Ymenue:

MPECTAaBIATh PE3yAbTaTHl OAKCIEpUMEHTa B (opMe BBIBOJIOB,
JI0Ka3aTeNbCTB, IpaUKOB W TaOJNUI U BBIABIATH SMIHUPUYECKHE
3aKOHOMEPHOCTH

YCTaHABJIMBATH CBSI3U MEXKIY PEaTbHO HAOIIO1aeMBIMU XUMUIECKUMHU

SBJICHUSIMU U MPOLIECCAMHU, TPOUCXOJAIMMHA B MAaKpO- 1 MUKPOMMPE,
OOBSICHATh NPUYMHBI MHOTO0Opa3Hsl BELIECTB

MNEPEYEHDB 2JIEMEHTOB COAEPKXAHMUSA, TIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 IlepBoHayaJIbHbIE XUMUYECKUE TTOHATUS

1.1 Uuctele BemecTBa U cMecu. CrocoObl pa3fieNieHus: cMeceit

19 ATOMBI M MOJEKYJIbl. XHUMHUYECKHE dIeMEHThl. CHMBOJBI XMMHUYECKUX
aneMeHTOB. [IpocThie U ClI0XKHbIE BEIIECTBA.

13 Xumunyeckas popMmyiia. BareHTHOCT aTOMOB XMMHUYECKUX AJIeMEeHTOB. CTeneHb
OKHCJICHUS
3aKkOoH TMIOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHas Macca.

14 OTtHocuTenbHAsE MOJIEKYJIsIpHAs Macca. MaccoBast 10J11 XUMHUYECKOTO DJIEMEHTA B
COETMHEHUU

15 KonnuectBo BemectBa. Monb. Momsipaas Macca. MoJisipHbIii 00BEM Ta30B.

B3anmocBs3n KOJMYCCTBA, MACChI U YKUCJIda CTPYKTYPHBIX CAUMHUI] BEIICCTBA




1.6

Ou3nYecKue U XUMHUYECKHE SBICHMs. XUMHUYECKAs PEakuus U €€ NPU3HAKHU.
3aKOH COXpPAaHEHMS MACChl BEILIECTB. XMMHYECKHE YPaBHEHHUS

IIepnonnueckuit 3akoH u Ilepuoanueckas cucreMa XUMHYECKHX 3J1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHHe aTOMOB

2.1

[Tepuonuueckuii 3akoH. [lepuoandeckas cucteMa XuMuueckux smemeHToB J[. M.
Menpeneesa. Ilepuoas! u rpynmnsl. @U3NYECKHUIl CMBICI IOPSAIKOBOIO HOMEPA,
HOMEPOB MEPHOJIa U TPYMIILI JJIEMEHTA

2.2

Ctpoenne aroMoB. CoctaB aroMHbIX siaep. M3otomnbl. DaekTpoHbl. CTpoeHUe
JNEKTPOHHBIX 000JOYEeK AaTOMOB TepBbIX 20 XUMHYECKHX DIJIEMEHTOB
[Tepuonuueckoit cucremsl [I.1. Menaeneena

2.3

3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kaylusl, Kaublus (paadyca aTOMOB, 3JEKTPOOTPUIATEIBLHOCTH,
METANTUYECKUX ¥ HEMETAITTNYECKUX CBOWCTB) U UX COCTUHEHHUH B COOTBETCTBUU
C TIOJIOKEHHUEM 3JIeMEHTOB B [leproandeckoil cucTemMe U CTpOSHUEM WX aTOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xumuyeckass cBsa3b. KoBasieHTHass (moysipHass ¥ HEMOJIsApHAs)  CBSA3b.
DNEeKTPOOTPULIATETLHOCTh ~ XMUMHYECKHUX  2JIeMEHTOB.  MoHHast  CBs3b.
MerTannndeckas CBS3b

3.2

Turnsr KpUCTAJUINICCKUX peH_IéTOK (aTOMHaSI, HOHHas, MeTaHHI/I‘ICCKaﬂ),
3aBHCHMOCTh CBOMCTB BCIICCTBA OT THUIIA KpHCTaJIHI/I‘ICCKOfI pGIHéTKI/I n BUJa
XHUMHYECKOH CBI3U

4.1

4.2

4.3

4.4

Baxwneimue MNpCACTAaBUTCIIMN HCEOPraHNMYCCKHUX BCIICCTB. Hemetamnel u ux
COeIMHCHHS. MeTamibl U HX COCTUHCHUS

Knaccupukanuss m HOMEHKJIAaTypa HEOPraHHMYECKHUX COCIWHEHHN: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHUCIIOTHEIE, am(pOoTepHBIE) u
HecoJieoOpa3yroliye; OCHOBaHWM (IIEIOYM M HEpPacTBOPUMBIE OCHOBAaHUS);
KHUCIOT (KHCIOpOJCOAEp)KallMe U OEeCKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); coJiel (CpeIHUX U KUCIIBIX)

dusnueckue 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB: BOAOPOAA,
XJIopa, KHCIOPOAa, CepHl, a30Ta, (pocdopa, yriiepoaa, KpeMHHUs

dus3nueckue W XWMHUYECKHE CBOHCTBA MPOCTHIX BEIIECTB-METAUIOB: JIUTHS,
HaTpus, Kajusl, MarHusl W KajibLus, aJIOMHUHUS, XkKele3a. DIEeKTPOXUMUYECKUN
PsI HAIPSKEHUN METAJUIOB

dusnueckue U XUMUYECKHE CBOWCTBA BOJOPOJHBIX COEAMHEHUH HEMETaJlIOB:
XJIOPOBOAOPO/A, CEPOBOIOPO/IA, AMMHUAKA

4.5

dusnueckue U XUMHUECKUE CBOWMCTBA OKCHAOB HeMeTayuioB: cepol (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). Tonyuenune
OKCHIIOB HEMETAILIOB

4.6

4.7

Xumnueckne cBoiictBa okcuaoB: metamioB |A-IIIA rpymm, nuaka, memu(ll) u
xeresa(ll, 11). [TomydeHre OKCHIOB METAIIIIOB

XUMHUYECKHE CBOMCTBA OCHOBAHMM M aM(OTEPHBIX THAPOKCUIOB (Ha MpUMeEpe
THJIPOKCHJIOB ~ ATIOMHUHHS, JKeile3a, [HWHKA). [lollydeHWe OCHOBaHWUH |
aM(OTEePHBIX TUIPOKCUIOB

4.8

OOme XMMHUYECKHEe CBOIMCTBAa KHUCIOT: XJOPOBOJOPOJIHON, CEPOBOIOPOTHOMH,
CEePHHCTOM, CEepHOM, a30THOU, (hochopHOU, KpeMHUEBOH, yroabHOU. OcoObie
XMMHYECKHE CBOMCTBA KOHLUEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[TonydyeHue KuCiIoT




4.9

OO6mme XuMHIECKHE CBOMCTBA cpenHux coiier. [Tomyduenue coneit

4.10

411

[Tomyyenue, coOupaHue, pacno3HABaHUE BOAOPOJA, KHCIOPOAA, aMMHUAKa,
YTJIEKUCIIOrO Ta3a B 1abopaTopuu

[TonyueHne amMmmuaka, CEpHOM M a30THOW KHUCIOT B IPOMBILUIEHHOCTH. O01ue
CIOCOOBI NOJTYYEHUsI METAIIIOB

4.12

I'enernueckas cBA3b MCXKIY KilaCCaMU HEOPTraHUYCCKUX COC,Z[I/IHCHI/Iﬁ

XuMmudeckue p€akuuu

5.1

5.2

Knaccuukanus XuMHUECKUX peakuil M0 pa3IuYHbIM MPU3HAKAM: 1O YUCITY U
COCTaBY Y4YaCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIJIOBOMY 3(deKTy, Mo
W3MEHEHHUIO CTENIEHEN OKUCIEHUS! XUMUYECKUX IEMEHTOB

TennoBoit >3 PeKT XUMUIECKOH peakni, TEPMOXUMHUYECKHE YPaBHEHUS. DK30-
U DHIOTEPMUYECKUE peakMU. TepMOXUMUYECKUE YPaBHEHUS

5.3

OKHCIUTENTBHOBOCCTAHOBUTENbHBIE peakiuuu. OKUCIUTEIN U BOCCTAHOBUTEINH.
[Ipoueccel  OKMCHEHMSI U BOCCTAHOBJICHMS.  OJIEKTPOHHBIM  OajaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIILHON PEaKLIUU

5.4

5.5

Teopus snekrponuTrdeckoi ruccounanny. KaTnonsl, aHUOHBI. DJIEKTPOJIUTHI U
HE3IeKTPOoJIUThl. CHUIIbHBIC U cIa0bIe ANEKTPOIUTHL. CTeneHb qUCCOHAIIN
Peakiun noHHOro oOMeHa. YcCloBHUsI MPOTEKAHMS PEaKlUii MOHHOTO OOMEHa,
MIOJIHBIE U COKpAIIEHHbIE MOHHBIE YPABHEHUS PEaKLIM

6.1

6.2

6.3

6.4

Xumus 1 OKpYy’Karomiasa cpela

BemecrBa m marepuanbl B IIOBCEJHEBHOM JKM3HM 4YelOBeKa. be3omacHoe
UCIOJIb30BaHUE BEILECTB M XUMUYECKUX peakluil B 1aboparopuu u ObITy. IlepBas
IIOMOIIB ITPHU XUMHUYCCKUX OKOI'aX U OTPABJICHHUAX

XUMHUYEeCKOe 3arps3HEHHE OKpyXKawolled cpeabl (KUCIOTHBIE — JTOXK[IH,
3arps3HEHUE TOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpeaoTBpAIlECHUs
[IpenensHass nomyctumas koHueHtpauusi BemiectB (ITJK). Ponp xumuu B
pelIeHNH 3KOJOTMYECKMX TMpoOsieM. YCHUJIeHHE MapHUKOBOTO 3(deKTa,
paspyleHre 030HOBOTO CJIOS

[Ipumenenue cepsl, azorta, Gocdopa, yriepoaa, KpeMHUSI U UX COCIUHEHUH B
ObITY, MEIUIMHE, MPOMBIIICHHOCTH M CeNbCKOM Xo3sicTBe. [IpumeHeHue
METAJJIOB U CIUIAaBOB (CTallb, YyTyH, IIOPAJIIOMHHHM, OpoH3a) B OBITY U
IIPOMBIIIJIEHHOCTH UX COeAMHEHUN. [[oHATHE 0 KOPPO3UM METAIITIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOPPO3UHU

[IpupoaHble MCTOYHHKHM YIJIEBOJOPONOB (yrojb, HPUPOJHBIM ra3, HedTh),
MPOAYKTHI MX NepepaboTKu (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH

6.5

[lepBoHavanbpHbIE TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KAK O COEIHMHEHHSIX
yrieposaa (MeTaH, 3TaH, STUJIEH, alleTUJIeH, 3TaHOJ, TJIULEPUH, YKCYCHAs KUCIIOTA).
[TonsiTHE 0 OMONOTUYECKU BAKHBIX BEIIECTBAX: )KHUpPax, OeNkax, yriaeBojax — U ux
POJIH B KU3HH YEJIOBEKA

PacuéTrr:

7.1

110 (I)OpMYJ]aM XUMHYECKHUX COCIMHECHUM

7.2

Macchl (MaccoBOii) JOJIM PaCTBOPEHHOIO BEILIECTBA B pACTBOPE

7.3

10 XUMHUYCCKUM YPABHCHUAM




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MMPOLECCA:

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

O.C. TI'abpuensu, .I'. Octpoymos, C.A. CnagkoB. YueOHuk Xumust 8 kiacc. ba3oBbiid
YPOBEHb.

O.C. I'abpuensu, N.I'. Octpoymos, C.A. CinankoB. YueOHuk Xumwus 9 kiacc.

METOAUYECKHUE MATEPHUAJIBI VI YYUTEJIA:

Tpoery6osa H.I1. Xumus 8, 9 kiracc. KOHTpOJIbHO-U3MEPHUTEIIbHBIC MAaTEPHAITHI.
Kopomenko A.C., fmykoBa A.B. Xumus 8, 9 kiiacc KoHTposibHO-U3MEpUTEIbHBIE
matepuaisl (OI'OC).

INabpuensu O.C. Xumusa. Meroaudeckoe nocooue. 8-9 Kiacchl.

I'a6puensu O.C., bepeskun I1.H., YmakoBa A.A. KoHTposibHBIE ¥ TIPOBEPOYHBIE PAOOTHI.
Xumus 8, 9 knace. K yuebnuky O.C. I'abpuensna Xumus 8. Xumust 9.

I'a6puensn O.C., Bocko6oiinukosa H.I1., SlmykoBa A.B. HactonpHas kHUra y4uTes.
Xumus 8 Kiacc.

I'a6puensu O.C. Xumus. Meroguueckoe nocodue. 8-9 kiaccol.

I'a6puensu O.C., OctpoymoB WN.I'. HactonbHast kHura yuutens. Xumus 9 kiacc.
Kasepuna A.A., UBanosa P.I'., Kopomenko A.C. Xumus. Jlugaktuueckue Marepuasl. 8-
9xnacc.

Cru6unesa E.I1., CxaukoB A.B. CoBpeMeHHbIE OTKPBIThIE YPOKU XUMHUU. 8-9 KI1acChI.
Tarnosa E.B. MccnenoBarenbckas AeATEIbHOCTD yUAIIUXCS IO XUMUU.

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
bu6nuoreka [IOK



