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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTelbHON NPOrpaMMbl OCHOBHOTIO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
paboueil mporpaMMbl BOCIUTAHUSA U € YY4ETOM KOHLENLUU IPEernojiaBaHus y4eOHOro mpeaMmera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[TporpamMa mo XumMuM Ja€T NpeACTaBICHHE O IeNsAX, OOIied cTparernu oO0ydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCSA CPEACTBAMH y4eOHOrO NpPEAMETa, YCTaHABIHUBACT
00s13aTeNIbHOE TPEAMETHOE COJIEpKaHKe, MpelyCMaTpUBaeT paclpeesieHHe ero mo Kiaccam u
CTPYKTYPHUPOBaHUE 110 pa3zeiaM U TeMaM IpOorpamMMbl [0 XUMHUH, OIPEAEISeT KOJUUYECTBEHHbIE
U Ka4yeCTBEHHBIC XapPaKTEPUCTUKH COJACPKAHUS, PEKOMEHIYEMYI0 IIOCIIEeI0BaTEIbHOCTh
U3YyYEHHs] XUMHUH C YYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH y4eOHOro
nporiecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeaesieT BOSMOXKHOCTH MPEeaMeTa JUIs
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOCHMsI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 001IIeT0 00pa3oBaHus, a TaKKe TPEOOBaHMIA K pe3yabTaTaM 00yYeHHUS XUMHUU
Ha YpOBHE Lelel H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JEeSITeTLHOCTH 00yUaIoMIerocs 0 OCBOCHUIO yU4EOHOTO COEPIKAHMSL.

3HaHuE XUMHUH CIYXKUT OCHOBOW U1 (YOPMUPOBAHMSI MUPOBO33PEHUSI 00YUaIOLIErocs, ero
NPECTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
IPECTaBICHUS O B3aMMOIPEBPALLCHUAX YHEPTUU U 00 SBOJIIOLIMY BEIIECTB B MPUPOJIE, O IMYTSIX
pemieHust TI00aNBHBIX MPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJOBEYECTBA — CBHIPHEBOM,
SHEPreTU4ecKoil, MUIIEBOM U 3KOJIOrHYecKor 6e30IacHOCTH, MPOOIEM 3JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYeT peajau3alM BO3MOXHOCTEH s caMopa3BUTHS U (OpPMUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 001Iel 1 PYHKINOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroLuxcs,
HaBBIKOB HMX  CaMOCTOSTEIbHOH  y4eOHOH  JeSTeIbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IOBCEJHEBHOH KHM3HM, Tak M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT €O CHEeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM ATAloM B (JOPMHPOBAHUHT
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIUXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAaHUSM, K TPHUPOJIE, K 4YeIOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOE 0Opa3oBaHME
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHHH XMMHU O00ECHEeuMBAIOTCS CleUu(UKON colaepxaHus
y4eOHOTO TIpeaAMEeTa, KOTOPBIM SBIISETCS TEJarornyeckd aJalTHPOBAaHHBIM  OTpPaKEHHEM
0a30B0il HayKM XMMHHU Ha ONpPeAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIIero oOpa3oBaHHs OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIKUMHUCS CUCTEMbI NTEPBOHAYAIBHBIX MOHATHI XMMHUH, OCHOB HEOPIraHWYECKONH XUMHUH U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHAa Ha OCHOBE CHCTEMHOTO
noaxona k e€ maydeHuro. CoJepkaHHWe CKIIAIBIBACTCS W3 CHCTEMBI MOHITHH O XHUMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OpPTaHHM30BaHBI MO TPUHIUITY ITOCIEAOBATEIFHOTO Pa3BUTHS 3HAHWHA Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUIN pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YU€HUS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuoaunueckoro 3akoHa /. . MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMMU;

— Y4€HUS O CTPOCHUH aTOMa U XUMHUYECKO CBA3H;



— IpEeJCTaBICHUN 00 ANIEKTPOIUTUUECKON AUCCOMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJTYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBIMOJHSAS (QYHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHue MNpoOrpaMMbl IO XUMHUHU CIOCOOCTBYET (HOPMHUPOBAHHIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 paHee MW3YYCHHBIX YUYEOHBIX IPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTYpbl. 3a/iladya y4eOHOro IMmpeaMera COCTOUT B (POPMHUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHYECKOr0 XapakTepa, S3bIka HayKH, B
IPUOOILIEHNHU K HAyYHBIM METO/IaM [TO3HAHUS IIPU U3YyYEHUH BEIIECTB U XUMUYECKUX PEaKLUii, B
dbopMUPOBaHUM ¥ PA3BUTHH [O3HABATEJIBHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMJI OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[lpy W3y4eHWM XMMHM Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs BaXHOE 3HAYCHHE
MpPUOOPEH TaKKe LeH, KaK:

— (popMHupoBaHUE MHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HANpaBJICHHOCTh OOYYEeHHS HaA CHCTEMaTHYeCKoe MpUOoOIIeHHe O0O0ydJaromuxcs K
CaMOCTOATEJIBHOM ~ ITO3HABATEJIBHOWM  JEATENBHOCTH, HAay4YHbIM  METOAAM  IIO3HAHUA,
(bopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecreyeHue YCIOBHM, CIIOCOOCTBYIOIIMX IPHOOPETEHHI0 OOYYaroIMMUCS OINbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHMS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHWBATh SIBICHUS OKPYXKAIOIIEro MHUpA, UCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE IPU M3YYEHUH XUMHUHU, TNPUMEHATh MX MpPU pElIeHUH MpoldieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTUYECKUX OTHOLIEHUH, TOHUMaHUs LIEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MmoBeleHus B OBITY U
TPYZAOBON JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXArOLIeW MPUPOJHOU
Cpensl;

— pa3BHUTHE MOTHUBAIIMHU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHHs OOIIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNPaBICHHOCTH JlalbHeHIIero ooyueHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanms, cocTaBiseT 136 JacoB: B 8 kimacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJlIOBEKa. XMMHS B CHUCTEME HayK. Tema u
BemecTBa. dusnueckue CBOMCTBA BEUIECTB. ArperarHoe cocrosiHue BemiecTB. [lonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHbIE BelleCcTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BeecTB. OTHOCHUTENbHAA aTOMHas Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3auMocBsi3b KOJIMYECTBA, Macchl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢hopMyniaM XUMHUECKUX COSAMHECHUN.

®u3nueckue M XHMHYECKHE SIBICHUSA. XUMHUYECKas peakuuss UM e€ IMpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYecKre ypaBHeHus. Kinaccupukanus XUMHYECKUX PEaKIIid
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAaKOMCTBO C XMMHYECKOM IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAHUEM, M3YUCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMI0AeHNE (PU3HUECKUX (TIJIaBJICHUE BOCKA, TASTHUE JIbJa,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONKCAaHWE TPHU3HAKOB NPOTEKAHUS XHUMHUUYECKHX peakiuuid (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHIOM Oapusi, pasnoxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmeau (ll), usydenwe crnocoOoB
pa3iesieHus CMeceil: ¢ MOMOIIBI0 MarHurta, (UIbTPOBAaHUE, BBIIAPUBAHHE, IUCTHUIUISALINS,
xpomaTtorpadusi, TMpPOBENECHHWE OYUCTKMA TOBAPEHHOW COJHM, HAOJNIOJICHUE U OIHCaHUE
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTraBuTe I HEOPraHUYECKUX BeleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (peaKluyd TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoje. O30H — alaoTporHas MOAU(PHUKAIUS
KHCIJIOPOJIA.

TemnoBoit >(hdexT XuMHYECKOW peakIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
NapHUKOBOTO AP deKTa, pa3pylIeHne 030HOBOTO CIIOA.

Bonopon — »snemeHT u mpocroe BemecTBo. HaxokIeHue BoxopoAa B IMpUPOJE,
buznyecKkrue 1 XuMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oyueHus. KucioTe! u comnu.

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

®usnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelmieHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemiecTB B Boje. MaccoBas 0sl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BoOAbI B mpHpoje. 3arps3HEHHE MPUPOJHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuasl. Krnaccudukamus OKCHIOB:
coneoOpa3yrolue (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
oKkcu10B. PU3NUECKHe U XUMHUYECKHUE CBOMCTBA OKCHIOB. [lomydueHue okcumos.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. dusznueckne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

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

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZiesieHUue CoJIepKaHusl KHCIopoia B BO3yXe, MOIydeHue, cooupaHue,
pacrno3HaBaHME€ M HM3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3laMyd OKCHJIOB M OINHMCAaHUE MX CBOWCTB, MOJy4eHHE, coOMpaHue, paclo3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPAacTBOPEHUS BEUIECTB C Pa3IMYHONW PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), MCCIEAOBAHNE OOpA3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiictBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHHE SKCIIEPUMEHTANIBHBIX 33Ja4 110 TeMe «Baxuelme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[lepBble TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHe O rpymnmax
CXOJHBIX 2JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOT€Hbl, UHEPTHBIE ra3bl).
DJeMEeHTBI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIIBI M THAPOKCU/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMUUeCcKHX 3eMeHToB [leproaudeckoil cCUCTEMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepnonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. 1. 1. MeHnenees — y4€HbIl U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanenrnas (monsipHas u HeMnoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

CreneHb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccer
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3loB BEIIECTB METANIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHIA
[MHKa C pacTBOpaMHU KUCJIOT U ILEJI0Yel, MPOBEIEHUE OIbITOB, WILIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHUE, pEaKIIUU PA3IOKESHUS, COSTUHEHUS ).

Meostcnpeomemnuwie ceasu



Peanu3zanus MeXnpeaMETHBIX CBSI3€M MPU M3YYEHHU XMMHMH B 8 Kjlacce OCYLIECTBIISETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATUH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MIPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTeCTBEHHO--HaY4HbIE IOHATHS: Hay4HbIM (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJA, HW30TOIIbI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuHepasibl, TOpPHbIE IOPOJIbI, IOJE3HbIE
MCKOIIa€MBbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peaKust

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHMM CBOWCTB XHUMHUYECKHX
3JIEMEHTOB MEPBbIX TPEX MEPUOJOB, KajMsl, KaJdblLMsl U HUX COCIAUHEHHH B COOTBETCTBUU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMIbl XHMHUYECKOH CBA3M. THIBI KPUCTANIMUYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKH W BHJIA XUMHYECKOU
CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIIESCTB. XMMHYECKHE CBOHCTBA
BEIIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJIAaCCAM HEOPraHMYECKHX COECIUHEHUH, I'eHeTHuYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKAM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, MO TEIIoBOMY 3(dexry, Mo H3MEHEHHIO CTeneHeu
OKHCJICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO YYacTHIO KaTajau3aTopa). JK30- U
SHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPaBHEHUSI.

[TonsitTue o cxopoctu xumuuecko peakuuu. IlonsTe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIUH, SJEKTPOHHBIH OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlIeHHE YPAaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakumii ¢ UCIOIb30BaHUEM METO/1a SJIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHbI,
QHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIoBHs MPOTEKAHUS PEaKIMil MOHHOrO OOMeHa, MOJHbIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIOT, OCHOBaHHWI M COJe B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HWOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYeCKHUX BEIEeCTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HaTpHs),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOH pEakIuu OT BO3ACHCTBHS PA3IUYHBIX
(akTOpOB, HCCIEI0BaHUE IJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpOIEcca IUCCOLMALUU
KHUCJIOT, IIeno4Yed W cojeil (BO3MOKHO HCIIOJIb30BAaHME BHUJEO MAaTepUalioB), IPOBEJIECHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajka, BblAelieHHe ra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpEHHE, pEaKLUU DPas3IoKEHUs, COSAMHEHHUS),
pacrno3HaBaHWE HEOPTraHMYECKHX BEUIECTB C IIOMOILIBIO KadyE€CTBEHHBIX DPEAKLUN Ha HOHBIL,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeraJuibl 1 MX COeJUHEHHSA

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUsT aTOMOB, XapaKTEpHBIE
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyYeHHE,
npuMeHeHue. JlelicTBue XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M uelloBeka. BaykHelme Xi10puibl
1 X HaXO0XJIECHUE B IPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MyecKue CBOWCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3MYeCKHMe M XMMUYecKHe cBoHcTBAa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIOTa, (U3NYECKHe M XUMHUYECKHE CBOICTBa
(oOume Kak MpeacTaBUTENs Kilacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPEeakluu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KUCIOThI, KAUeCTBEHHAs peaklus Ha cysbdar-uoH. Haxoxnenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmas xapakrepucTuka 3yeMeHTOB VA-rpymnmnbel. OcOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUEe Hu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMU4ecKHue
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
duznUeckue W XHUMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). McnonapzoBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAJIbHBIX
yno0peHuit. XuMHUYeCKOe 3arpsi3sHEHUE OKPYXKAIOMIEeH Cpebl COSTMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, ¢puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pochopnas kuciora,
¢u3nyeckue M XUMHMYECKHE CBOMcTBa, mosyueHue. Mcmonb3zoBanue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTJEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMU4eckue cBoicta. Ancop6ius. Kpyropopot yriepoaa B mpupoJe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe mpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a T100aIbHOTO MOTEIUIEHHs KJIMMaTa, NapHUKOBBIM 3QQeKkT. YroibHas KHUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MojydeHue U mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcnonp3oBaHue  kapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBaX KaK O COEJUHEHMSX YIiepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kkuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToOHATHE O OMONIOTHYECKH Ba)KHBIX BEILECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YelOoBeKa. MarepHalbHOE E€IHUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusuueckre U XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE M IPUMEHEHHUE.
Coenunenus kpemHuss B mnpupoje. OOmme mnpenctaBieHuss o0 oxcune kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue



CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOro UCMOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEITHEBHOM JKU3HH.

Xumuueckuii IKCnepumMenm:

U3y4eHrue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3NUeCKue U XUMHUYECKHE CBOICTBA TaJlor€HOB UM MX COEIUHEHHI (BO3MOXKHO
UCIIOJIb30BaHUE BUJACOMATEPUATIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOpPUAOB (TaJOTEeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEPHANIOB), HAONIOJeHHEe Tmpolecca OOyrauBaHUS — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHUE XUMHUUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peaklMu Ha Cyib(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MO’KHO HMCIIOJIb30BaHUE BUCOMATEPHAIIOB), 00pa3liaMy a30THBIX M (POCHOPHBIX yIOOpPEHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3yUYEHHE CBOMCTB aMMHUaka, IPOBEJCHHE
KAUeCTBCHHBIX peaknuid Ha HOH aMMOHUsA U Qocdar-nOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHHUs, B3aMMOJICHCTBHE KOHIIEHTPHUPOBAHHOM a30THON KHUCIOTHI C MEIbI0 (BO3MOXHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENEH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOTA3a, MOJIyYeHne, coOupanue, pacrio3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBI M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTANbHBIX 3aJad 1o Teme «BaxHeiimue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJIEMEHTOB — METAUJIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTtamMueckas CBs3b M METAIMYECKas KPUCTAJUITMYECKast
peméTka. DIEKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTawioB. PU3MUECKHEe U XUMUYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTaJlIoB. [IoHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT KOppo3uu. CIiaBsl (CTallb, YYT'YH, AIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXEHUE B TMpupoje. OPuznueckrue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUBI HATPpHs U Kamus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTMHEHUMN.

[IlenoyHo3eMenbHBIE METAUIBI MarHuii M KalbLUW: noNokeHue B Ilepuoamueckoit
cucreme xumMuudeckux anemeHToB [[. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HaXxOXICHUE B
npupoje. Pusnueckue U XMMUYECKHE CBOICTBA MAarHus W Kanblus. BaxHeimme coeanHEHUs
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. H.
MenneneeBa, CTpOCHHE aTOMa, HaxXOXJAeHHE B Tpupoje. Ouznyeckue U XMMHUYECKHE CBOWCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuUMUYeCcKHX a3nemeHTtoB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokeunsl u conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pas3llaMi METalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HKCIIOJIB30BaHHE BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPUS C BOJIOU (BO3MOYKHO UCTIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE CBOMCTB >KECTKOM BOJBI, IpoIlecca TOPEHUs xKeie3a B



Kucmopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha WOHBI: MarHus, Kajbllns, aIFOMUHUS, ITMHKa, xene3a (1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHSL,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS M THAPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BaxkHelre MeTaibl U UX COSAUHEHUSY.

XuMHA M OKpPY:Kalomas cpena

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momomis MpW XUMHUYECKHUX OXOrax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas J0MyCcTUMas KOHIIEHTPAIUs
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepralioB (CTEKIIO, CIIaBbl METAIJIOB, IOJIMMEPHBIE MAaTEPUAJIbl).

Mesxicnpeomemmuuie ceasu

Peanuzarus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIEeCTBISETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO IIUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THIIOTE3a, 3aKOH, TEOPHS,
aHalW3,  CHUHTE3,  KiIaccU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MAaTCPHUAITHI.

Ousuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJ, HU30TOIIbI,
paauOaKTUBHOCTh, MOJICKYJA, DJJICKTPUUECKUN  3apsifl, MPOBOAHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTAIIMYECKAss PEIIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHBI,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, MIaHEThI, 3BE3 b1, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocHUCTEMa, MHHEpAJIbHBIE YIO0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpabl, TOPHBIE TIOPOJbI, IOJE3HbBIE
MCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNabTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OJIe 00Y4EHUsI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATENbHOMN AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMH U JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM IOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYarOLIUXCSL.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYyYaroIIMXCS PYKOBOACTBOBAThHCS
CHCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OMNbITAa AEATENIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIeINI0, NOHUMaHMs 3HA4YeHHUs XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOIo OOILIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOM MH(pOpMALUEl O MEepeAOBbIX JOCTUKEHUSAX U OTKPBITHUSIX
MHUpPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

IIPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIE0BATENbCKOM, TBOPUYECKOM W JpYruxX BUAAX JEATEIbHOCTH, T'OTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH J1€ATEIbHOCTH IPHU BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIITOJIHEHNH XHMHUYECKHX OSKCIEPUMEHTOB, CO3JAaHUU YYEOHBIX IPOCKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce TOH y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUME M IOCTYNKH CBOMX TOBapHIlEld C MO3ULMM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BEIIECTBE M  XMMHMUYECKOM  pPEaKIMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKM M COCTAaBISIOIIME OCHOBY JUIS
NOHMMaHMs  CYIIHOCTM HayyHOW KapTHHBI MHpa, NpPEACTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOJAbI, B3aUMOCBA35X YEJIOBEKa C IMPUPOIHON Cpenoi, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HaIlpaBIICHHbIE Ha IIOJIyY€HHWE HOBBIX 3HAHUN MO XMMHH,
HEoOXoauMBble Ul OOBSCHEHHsS HaOJI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HABaTENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON pabOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpeACTBaMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
€caM000pa30BaHuI0, POEKTHOM M MCCIEA0BATEIbCKON NEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HalpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIeM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3/I0pOBbIi 00pa3 >KM3HMU, OCO3HAHHE IOCIEJACTBUII W HENpHUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKorojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBwil 0€30MacCHOCTU MpH OOpallleHMH ¢ XMMHYECKHMH BEleCTBaMH B OBITY U peallbHOMN
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpeC K MPAaKTUYECKOMY H3Y4EHUIO Mpodeccuil 1 Tpyaa pa3TudHOro pojia, yBaxXeHHe K
TpyAy M pe3yjibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAaHMH 10 XWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAJIBHOW TPaeKTOpUU



MPOJOHKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIENTHON MPO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHONICHHUE K MPUPOJIE KaK UCTOUYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHUE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS INI00ATBFHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM U IMyTel MX pellieHus
MOCPEJICTBOM METOJ0OB XMMUH, FKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMATIBbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIICISAIOT 3HAYMMbIE A (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HAa OCHOBE 3HAHUH M3 ATHX MPEIMETOB ()OPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHHM 3HAHHI:
pacKpblBaTh CMBICH XHUMHYECKHUX TMOHATHH (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHaBIUBATh B3aUMOCBS3b C JIPYTUMU MOHATHIMU), UCTIOIB30BaTh MOHITHS JIsI OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCU(PHUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHIYKTUBHbBIC, 1€ TyKTUBHBIC,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HUCIIOJIb3yeMble B XUMHHU, MPeoOpa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHMHYECKOW peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEICTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3yUAEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHUE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa TMO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AMH W TPOBEACHHUIO YUYCHHUECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJII0IaTh 32 XO0M MPOIECCa, CAMOCTOSITEIBHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJeslaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH MH(POPMAITHIO PA3THIHBIX BUIOB
1 HOpM IIPECTABICHHUS, MTOJIyIaeMYI0 U3 Pa3HBbIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS TUTEpATypa



XUMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIIPOCHI MPH MOUCKE U 0TOOpe MH(pOpMaUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTIpeNIeIEHHOr0 THUMA, MPHOOpPETEHHE OIbiTa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIB30BaHMsI PA3IUUHBIX
IIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpencTaBICHUS
UHPOPMALIMKM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCHOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M McCCiIe0BaTEeIbCKON
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed PUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIpPOCH (B Xoie jauajora M (WIM) JAUCKYCCUH) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIHFHO BBIIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh IPE3EHTALUI0 PpPe3yJbTaTOB BBINOJHEHUS XHMHUYECKOIO
IKCIIEPUMEHTa (JIA0OpATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCIEAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX HpoOjeM Ha OCHOBE yuéra
OOIMIMX WHTEPECOB W COTJACOBAaHMS NO3MLIUN (0O0CYXKIEHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JEHCTBHM, ONpeesIeHue KPUTEPUEB 10 OLICHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTuBHBIEe yHHBepcalbHbIe y4eOHbIe NeiicTBUA:

YMEHHUE CAMOCTOSITENIFHO ONPEACIATh eI JEATeIbHOCTH, INIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATENILHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATh MPEAJIOKEHHBIH alropuT™M ACUCTBUM NpU
BBIITOJIHEHUH 33JIaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, Ipe/ylaraeMble B YCIIOBUH 3aaHUH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHHMIO 00S3aTE€IBHOTO COAEpKaHMUS,
YCTAHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmol, BBIJIENAIOT: OCBOEHHBIE
oOydarolmuMucs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMETHON 00sacT «XUMUS», BUIBl JIEATEILHOCTH MO TOJTYYEHUI0 HOBOTO 3HAHHUSA, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYJAIOLINXCS YMEHHIA:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyjIa, XUMUUYECKUH

BJIEMEHT, MPOCTOE BEIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAs U
HEOJJHOPO/IHAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHas W MOJIEKYyJspHas Mmacca,
KOJINYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JOJii XHUMHUYECKOTrOo
JJIEeMEHTa B COEIWHEHHH, MOJISIPHBIA OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas peakiysl, Kiaccudukanus
pEaKIMiA: peaKkIiy COSANHEHHSI, PEAKIIH PA3JIOKECHHUS, PEAKIINN 3aMEIIEHHSI, PEaKIIH
o0MeHa, 9K30- ¥ SHO0TEPMUYECKHUE PEAKIMU, TEIIOBOM A (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYecKas CBS3b,



MOJISIPHAsE M HEMOJsipHasi KOBAJIGHTHAs CBs3b, MOHHAs CBs3b, MOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBasi J0JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPALKs) B pacTBOPE;

® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IMOHATHA W TPUMEHSATH 3TU
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYyT BEIIECTB U
YpaBHEHUI XMMHUUYECKUX PEAKIIUN;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCIMHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosnoxenus B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh TabianuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3nyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpymma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuie «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e iIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILUIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIaCCOB, NOATBEpP)KJas ONMCAaHUE I[pUMEpaMU  MOJIEKYJISIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAa4E€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIUUCIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [PUMEHATHh OCHOBHBIE ONEpPALUU MBICIUTEIBHON NESITEIbHOCTH — AaHAJIW3 U CUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEeMAaTH3aIMI0, KIacCU(UKALMIO, BBISBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJII M3Y4YEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHE,  HM3MEpEeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

e cleloBaTh MpaBWjIaM TMOJIb30BAHHUS XMMHUYECKOM TOCYAOH ©  J1a00paTOPHBIM
0o0OpyJIOBaHUEM, a TaKXe IpaBUiIaM OOpallleHUs C BELECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHIO
U coOMpaHUIO ra3000pa3HBIX BEHIECTB (BOAOPOJA M KHUCIOPOJA), NMPUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUEN U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHK U IPyTHUE).

K konuy oOyuenus B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

® PACKPBIBATH CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUN: XMMHYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
3EKTPOOTPHULIATENILHOCTD, CTENEHb OKUCICHMS, XMMUYECKas peakius, XUMHYecKas
CBsI3b, TETUIOBOM (P PEKT peakiuu, MOJb, MOJSPHBII 00BEM, PacTBOp, DNIEKTPOIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrOo OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHE, OOpaTUMble W HEOOpaTUMBbIE pEaKIIUU,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJNIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOH peakluu, MpeleibHO JOMyCTHMAas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSATH 3TH
HOHSITHS IIPH OIIMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BAaTh XHMHUYECKYI0 CHMBOJHUKY ISl COCTaBieHHs (OpMyd BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUSAX PpA3JIM4YHOIO COCTaBa, IMPUHAIJIECKHOCTh BEIIECTB K OINpEACIEHHOMY
KJIacCy COeIMHEHUH Mo QopmyiaMm, BUJ XUMUYECKOW CBsI3U (KOBaJIEHTHAsl, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKUX COCJAMHEHHUSX, 3apsi HOHA IO XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: ONHUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy Ilepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas mnoArpynna (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCUTh O0O3HAuUEHHUs, KOTOpbIE MMEIOTCA B MEPUOAMYECKOW Tadiuue, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AIEKTPOHOB U PACIIPESNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IpeJenax MajbIX IEPUOJIOB U TJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3peKTy, M0 U3MEHEHUIO CTENICHEW OKUCICHHUSI XMMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHUPUUYECKHE XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIMX XUMUYECKUX PEaKIHii;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKOM JUCCOUMAIMU KUCIIOT, IIEI0YEH U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pEeaKlMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BeELECTBAMU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIX DPEAKIMI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUH B Pa3IMYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peaklnu;

coOnrofaTh MpaBuia MOJb30BAHUS XHMMHUYECKOM TMOCyqol M J1abopaTopHBIM
o0opy/soBaHUEM, a TakKe MpaBuia oOpallleHHs C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYSHHIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM HyTEM XJIOpUA-, OpoMuia-, MoAMI-, KapOoHar-, ¢ocdar-,



CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI aAMMOHHS ¥ HOHBI H3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MPUMEHATh OCHOBHBIE OINEPALUHM MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, 0000IIEHHEe, CHUCTEMATH3allMi0, BBISABICHUE MPUUYMHHO-CIICCTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BEUIECTB M XUMHYECKHX PEAKLHI, €CTECTBEHHO-
Hay4YHbIE METOJAbl TO3HAaHWS — HAOMIJICHHUE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUJIACC
Kosn4yecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TeM NPOrpaMmbl Bcero KonrpousHbie IlpaxTaieckne o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 2 bubnuorexa [JOK
NPAKTHYECKOHN JIESITeIbHOCTH https://m.edso0.ru/7f41837c
YyeJI0BeKa
12 BemectBa 1 xumnueckue 15 1 bu6mmoreka [JOK
peaxiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYEeCKUX BelllECTB
21 Bosnyx. Kucnopon. I[lonsarue 6 bubnuorexa [JOK
00 oKcHaax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o kucnorax 8 1 bubnuorexa [JOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK
HEOPraHMYECKUX COCANHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoOB.
Xumnueckas cBsizb. OKMCJIANTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIUN

3.1

Ilepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKHX 31eMeHToB /1. H.
Mennene-eBa. CTpoeHue
aroma

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837¢c



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

Xumudeckas CBSI3b.

3.2 OKHUCIUTEILHO- 8 brbmuorexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCIILHBIC peaKHI/II/I
bu6mmoreka [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Eubmiorexa OK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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I[eﬂTeJILHOCTL yuuTead:

no0yXJeHue 00yJaromuxcsi co0M0aTh Ha ypoKe OOLIETIPUHATHIC HOPMBI ITOBEJCHUS

NOOYXXJCHUE yJaIuxcsi coOII01aTh MpaBuiia OOIEHHUS CO BCEMU YYaCTHHKAMHU 00pa30BaTeIbHOTO MpoLecca;

noOyXJeHue coOM0aTh TPUHIUIBI Y9eOHOW AUCIMIUIMHBI M CAMOOPTaHN3aI[iH

y4uTb coOmoaTh «[IpaBuia BHYTpEHHEro pacropsiika 00yqaromuxcs»;

BOCHHTHIBATH B3aMMOKOHTPOJIb U CAMOKOHTPOJIb 00YUJaIOIIUXCS;

NpUBJIECYs BHUMAaHHWE UIIKOJIBHUKOB K IIEHHOCTHOMY acleKTy H3y4aeMbIX Ha YpOKax SBJICHUI 4Yepe3 CO3JaHhe CIIEHHATIbHBIX
TEeMaTHYECKHUX ITPOCKTOB;

opranu3zaiys paboThl C MOJy4yaeMOi Ha ypOKe COIMAIbHO -3HAYMMON MH(POPMaIUei - THUIUUPOBAHKE €€ 00CYKICHHsI, BEICKa3bIBAaHUS
YYaIMMHUCS CBOETO MHEHHUS I10 €€ MTOBO/IY, BBIPA0OOTKH CBOETO K HEH OTHOILICHNS;

pa3BUTHE YMEHHUSI COBEPILATH IPABUIIbHBIN BHIOOD;

JEMOHCTpAIHs JETSAM IPUMEPOB OTBETCTBEHHOTO, TPAYKAAHCKOTO MTOBEICHUS, TPOSBICHUS Y€JI0BEKOIIO0US B JOOPOCEPICYHOCTH;
NIEPEBOJI COACPIKAHUS M3ydaeMOT0 MaTepraia Ha YpOBEHb IMYHOCTHBIX CMBICIIOB;

BOCIIPHSITHE IICHHOCTEH Yepe3 Mo 100p COOTBETCTBYIOIIUX TEKCTOB JJISl UTCHHS,

BOCHPUATHE IIEHHOCTEH uepe3 moa0op 3aaad Uil peIieHHUs;

BOCHPUATHE IIEHHOCTEH uepe3 moa0op MpoOIeMHBIX CUTYyaIMi A7l 00CYXK/IeHHS B KJIacce,

BOCIIPHSTHE IIEHHOCTEH uepe3 aHalIu3 MOCTYIKOB JIIOJIEH;

IPUMEHEHHE Ha YpPOKE HHTEPAKTHUBHBIX ()OpM pabOThl YYaIMXCS: HMHTEIJIEKTYAJIbHBIX WIpP, CTUMYJIHPYIOIIUX IO3HABATEIbHYIO
MOTHUBAIUIO IKOJILHUKOB;

MPOBEJCHUE JAMCKYCCUHM, KOTOpbIE MAlOT Yy4YallUMCs BO3MOKHOCTb HPHUOOPECTH OMNBIT BEACHHS KOHCTPYKTHUBHOrO auaiora (
WHTEJUIEKTYaJIbHOTO, HDABCTBEHHOTO, 3CTETHYECKOTO);

OpraHu3alys rpynnoBoil paboThl UM pabOTHI B Mapax ¢ LeNbio 00y4eHHs KOMaHIHOM paboTe U B3aUMOACHUCTBUIO C JPYTUMH JE€ThMH,
MOCTAaHOBKM OOILIEH Lenau, Ui JTOCTHKEHUS KOTOPOH KaXIbli OKEH BHECTH WHIMBHUAYaJIbHBIA B KIIAJ, paclpeieieHuI0 pojei,
pedrnexcueil BKiaaa Kaxxaoro B 00LIUN pe3ynbTar;

UCIIOJIb30BaHUE BU3YaJIbHBIX 00pa3oB (MPEIMETHO-3CTETHMUECKOW Cpelbl, HATJISAHOM aruTanus MIKOJIBHBIX CTEH/OB, MpPEeAMETHOMN
HalpaBJIEHHOCTH, COBMECTHO TPOM3BOIMMbBIE BHICOPOJIMKH 110 TEMaM YpOKa);

BKJIFOYCHUC HUTPOBBIX TMPOLCAYP, KOTOPBIC IIOMOTrarOT MNOAACPKATb MOTHBAHUIO )IeTeﬁ K TIIOJIYYCHHUIO 3HaHHI71, HaJIa> KUBaHUIO
MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOILICHUH B KJIacCe, YCTAHOBJICHUIO JOOPO’KENIaTeIbHOM aTMoc(hephbl BO BpeMs YpOKa;

opraHu3anusa Hle(i)CTBa MOTUBHPOBAHHBLIX W JPYAHWPOBAHHBIX YYalIUXCA HaJd HUX HCEYCICBAIOMIMMU OAHOKIIACCHUKaMH, OArOIICro
HOIKOJIBHUKAM COIIMaJIBHO 3HAYNMBII ONBIT COTPYAHUYCCTBA U B3anMHOMN IIOMOIIH,

ucrosnb3oBaHue TexHojoruu «lloprdonmo», ¢ 1enplo0 pa3BUTHS CAMOCTOSTENBHOCTH, pedIeKCHH W CaMOOILICHKH, IUIAHWPOBAHUS
JeSITeIbHOCTH, BUACHUS MPABUIIBHOTO BEKTOPA /IS TAIbHEHIIIEro pa3BUTHUS CIIOCOOHOCTEH;



¢ HWHUIUUPOBAHHUC U ITOAACPIKKA I/ICCJICI[OBaTeJIBCKOﬁ ACATCIIbBHOCTH HIKOJIBHUKOB B paMKax pCaiM3alliid UMW HWHIAUBUAYAJIbHBIX H
TPYIIIOBBIX UCCICAOBATCIIBCKUX ITPOCKTOB,

® JIaTh y4yaluMCsi BO3MOKHOCTh IPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PEHICHUS! TEOPETHUECKOM MPOOIEMBI;
¢ (opMupoBaHHE HaBBIKA TEHEPUPOBAHUSI U OPOPMIICHHUS COOCTBEHHBIX HIEH
e (opMupOBaHHE YBAKUTEIHLHOTO OTHOLICHUS K UY)KUM HIeM, 0QOPMIIEHHBIM B paboTax APYrHX HCCIEeI0BATENECH;
e (opMupoBaHHE HaBBIKA MyOJNYHOTO BBHICTYIUICHUS TIepe]l ayAUTOPUEH apryMEHTUPOBAHUS U OTCTAMBAHUS CBOCH TOUKH 3PEHHS.
9 KVIACC
KoJunyecTBo yacos DJIEeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3jiesioB U TeM K n (undposBbie)
) NMPOrpamMmbl Bcero O;Tpo‘ﬂbm’le %aKanecKne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3nen 1. BemecTBO 1 XMMHU4YeCKHe PeaKIUH
[ToBTOpEeHMe U yriayOieHne 3HaHuH bubnmnoreka [JOK
1.1 5 1 .
OCHOBHBIX pa3JIeNioB Kypca 8§ Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
' peaxui https://m.edsoo.ru/7f41a636
DIIEKTPONUTHYECKAsT JUCCOLIHAITHS. bubnmnoreka [JOK
1.3 8 1 1 .
XUMHYECKHE PEaKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHHS
21 OO11ast XxapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuorexa [JOK
' semeHTOB VIIA-rpymmel. ["amoreHs https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCcTUKa XUMHIECKIX
2.2 BHGHI\ICHTO]S VIA?F ninbl. Cepa u eé 6 bubmorexa I[IOK
' PYHIBL 6P https://m.edsoo.ru/7f41a636
COEJIMHEHUS



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

O6H_[a$I XapaKTCPUCTHKA XUMHUYCCKUX

but6mmoreka [IOK

2.3 anemMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 hitps://m.eds0o.ru/7f41a636
COeIHEHUS
I s ; B 10K
' . ) https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COCAMHCHUS
Wroro no pazueny 25
Pa3gen 3. MeTa/IbI M BX COeIUHEHU S
. bubmuorexa [IOK
31 Obume cBolicTBa MeTa/LIOB 4 https://m.edso0.ru/7f41a636
. bubnuorexa [JOK
3.2 BaxHeiilre MeTaIUIbl U UX COEIUHEHUS 16 https://m.edso0.ru/7f41a636
Hroro o pasneny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 Bubmaorexa LIOK
' https://m.edso0.ru/7f41a636
Hroro 1o pasneny 3
Pe3epBHOE Bpems 3 bubmorexa LJOK
p p https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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INOYPOYHOE IIJTAHUPOBAHUE

8 KVIACC
KoaunvecTBo yacoB
Ne Tema ypoka K I Aara JlaTa
/i yp Beero OHTPOJILHBIE PAKTHYECKHE | \ouyepyg
padoThI padoThI
[Ipenmer xumuu. Pons xumun
1 B JKM3HHM 4esioBeka. Tena u 1
BelIeCTBA
9 [TonsTHe 0 MeTOAaX MO3HAHUS 1
B XUMHH
[IpaxTnueckas padora Ne 1
«[IpaBumna paboTsl B
3 naboparopuu ¥ IPUEMBI 1 1
oOparieHus ¢ J1abopaTopHbIM
000pyTOBaHUEM
4 YucThle BemecTBa U CMECH. 1
CrniocoObl pazfieneHus: cMecei
[IpakTuueckas padora Ne 2
5 «Paznenenue cmecei (Ha 1 1
IIPUMEPE OYUCTKH ITOBAPEHHON
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1
XUMUYECKUE dTIEMEHTHI. 3HAKH
7 (CUMBOJIBI) XUMHYECKUX 1
AJIEMEHTOB
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE 1
yueHue
10 3aKOH MOCTOSIHCTBA COCTaBa 1

BelIeCcTB. XUMHUUECKast




¢dbopmyna. BaneHTHOCTh
ATOMOB XUMHUYECKHUX
AJIEMEHTOB

11

OTHOCUTENbHASA ATOMHA
macca. OTHOCUTEIbHAS
MOJICKYJISIpHAsI Macca

12

MaccoBas J0JI1 XUMHUYCCKOI'O
9JICMCHTA B COCIMHCHHUHA

13

KommuectBo BemecrBa. Moib.
MousipHast macca

14

duznyeckue 1 XUMHUUECKHUE
SIBICHHS. XUMHUYCCKast pCaKknud

15

[Ipu3naku u ycnosus
IIPOTEKAHNS XUMUYECKHUX
peakuuii

16

3aKOH COXpaHEHHUS MaCChl
BelIeCTB. XUMUYECKHE
ypaBHEHUS

17

BreaucneHns KoJIn4yecTBa,
MAacChl BEIIECTBA 110
YPaBHEHUAM XUMUYECKUX
peaxkuui

18

Knaccudukanus XumMuueckux
peakuuii (CoeuHeHus,
pa3noXKeHus, 3aMEeLEHUs,
oOMeHa)

19

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIKIoneaucT. O0o0IIeHHE U
cUCTEMaTH3aInsI 3HaHUHN

20

KonTponsnas pabora Nel no
Teme «BemecTBa u
XUMHAYECKHE PEAKIIAN)




21

Bo3ayx — cmech ra3os.
Cocras Bo3ayxa. Kucinopon —
AJIEMEHT U TPOCTOE BEIIECTBO.
O30H

22

duznyeckre 1 XUMHUUECKHE
CBOMCTBa KHCJIOpOJia (peaKkIuu
okucieHus, ropenue). [lonstue
00 okcugax

23

Crioco0sI mostyueHust
KHCJIOpO/Jia B 1ab0paToOpuu 1
MPOMBIIIIJICHHOCTH.
IIpuMeHeHne Kucnopoaa

24

TemnoBoit 3¢ ekt xumMuaeckoit
peakuuy, IOHATHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- M SHJIOTEPMHUUECKHX
peaKImsIx

25

Tonnuso (HedTh, yroib u
MeTaH). 3arps3HeHue Bo3/1yxa,
CHOCOOBI €ro NpeAoTBpaIlleHus

26

[IpakTnueckas padora Ne 3 o
teme «llonydyenue u
coOupaHue KUCIOpoa,
W3YyYEHHUE ETO CBOWCTB)

27

Bonopox — anemeHr u
MPOCTOE BELIECTBO.
Haxoxnenue B npupone

28

dusnuecKkue 1 XUMHIECKUE
CBOICTBa BOJIOPO/IA.
IIpumMeHeHne Bogopoaa

29

IlonsiTHE O KMCIIOTaX U COJIIX

30

Crioco0b! TTOTy4eHHsT BOJAOPO1a




B J1JaOOpaTOpUH

31

[IpakTrueckas padota Ne 4 o
teMe «llomydenue u
coOupaHue BOAOPOJa,
W3YYEHHUE ETO CBOMCTB)

32

Mousipablii 00BEM razos.
3akoH ABoraapo

33

Berancnenus 00béma,
KOJIMYECTBA BELIECTBA ra3a Io
€ro U3BECTHOMY KOJIHMYECTBY
BEMIECTBA MM 00BEMY

34

Bruruncienus 00bEMOB ra3oB
110 YPaBHEHHIO PEAKIIMU Ha
OCHOBE 3aKOHa 00BEMHBIX
OTHOIIIEHHUI Fa30B

35

dusnueckre U XUMHUECKHUE
CBOIICTBAa BOJIBI

36

CocraB ocHoBanuil. [lonstue
00 MHJIMKATOpax

37

Bopa kak pactBoputens.
Hacruimennsie n
HEHACBIIIEHHBIE PACTBOPBI.
MaccoBast 10115 BEIeCTBA B
pacTBope

38

ITpakTuyeckas pabora Ne 5 o
teme «IIpurorosnenue
pacTBOPOB C ONPEIEIEHHON
MacCOBOM J0JIen
PacTBOPEHHOI'O BEIIECTBAY

39

KonTtponsHas pabora Ne2 o
teme «Kucnopoa. Boaopon.
Bona»




40

OKcuIpBI: COCTaB,
Knaccudukanus,
HOMEHKJIaTypa

41

[Tonyuenue u XuMUYECKHE
CBOMCTBA KUCIIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

42

OcHoBaHUA: COCTaB,
Kiaccudukanms,
HOMCHKJIATypa

43

[Tonyuyenue u XumMu4ecKue
CBOICTBAa OCHOBAHUIA

44

Kucnotsr: cocras,
Knaccudukanus,
HOMEHKJIaTypa

45

[Tonyuyenue u xXumuyeckue
CBOMCTBA KUCIOT

46

Conu (cpennue):
HOMEHKJIaTypa, CIIocOObI
IMOJIYYCHHU A, XUMHUYCCKUC
CBOMCTBA

47

ITpakTruueckas padora Ne 6.
Pemenne skcriepuMeHTaTbHBIX
3a1a4 1o reMe «OCHOBHBIE
KJIaCChl HEOPTaHUUECKUX
COCIMHEHUI»

48

['enernueckas cBsA3b MEKIY
KJIacCaMU HEOPTraHUYECKUX
COeIUHEHUN

49

O0001IeHYE U CUCTEMAaTU3 AU
3HAHUH

50

KonTponbnas pabora Ne3 o




TeMe "OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX CoeAMHEHUN"

51

IIepBble mONBITKH
KJ1acCU(UKALUU XUMHUYECKUX
anemeHToB. [IonsaTue o
Ipynnax CXOJHbIX 2JEMEHTOB

52

[Tepuonuueckuii 3aKOH U
IIepunonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
MenaeneeBa

53

[lepuonsl, rpynimsl, NOATPYIIILI

54

Crpoenue atomoB. Coctas
aTOMHBIX siaep. M30Toms!

55

CrpoeHue 3JIeKTPOHHBIX
000JI0YeK aTOMOB 3JIEMEHTOB
[Iepnonnueckoi cucrems! /1.
. Menneneena

56

XapaKkTepuCcTUKa XMMUUYECKOTO
AJIEMEHTA 110 €ro MOJI0KEHUIO B
ITepunonnueckoii cucreme JI. U.
MeHeneena

57

3nauenue [lepuonnueckoro
3aKOHa JJI Pa3BUTHUS HAyKU U
npaktuku. J[. 1. MengaeneeB —
Y4E€HBIN, NEAArOr U rpakJaHUH

58

3J'ICKTpOOTpI/II_[aTCJ'ILHOCTB
dTOMOB XUMHYCCKHX
9JICMCHTOB

59

HMonHasg xuMuueckas CBI3b

60

KoBasienTHas nonsipHas
XUMUYECKas CBS3b

61

KoBanentHas HCIIOJIsIpHAasA




XHUMHUYECKasA CBA3b

62 CreneHb OKUCIIEHUS 1
63 OKuCINTEIIHFHO- 1
BOCCTAHOBUTEJIHHBIC PEAKIINH
64 OKuCIUTEIH U 1
BOCCTAHOBHUTEIHU
Kontponbnas padota Ne4 o

65 teme «CTpoeHHe aToMa. 1
XuMHYeECKas CBA3bY

66 PesepBHbIii ypoxk. O606HIE?HI/I€ 1
M CHCTEMATH3aIUs 3SHAHUH

67 PesepBHbIii ypok. O606m£:HI/Ie 1
U CHCTEMAaTH3allHs 3HAHUI

68 PesepBHbIii ypoxk. O606HIE?HI/I€ 1
M CHCTEMAaTH3aIUs 3SHAHUH

OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME




9 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

[Mara usyyenus

IIepnonnueckuint 3akoH. Ilepuonnueckas
cHCTEeMa XMMHUYEeCKHUX snemMeHToB /. 1.
Menpeneena

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHNYCCKHUX 3JICMCHTOB IICPBLIX TpéX
MIEPUOJIOB

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEIECTB

Buapl XUMHUECKOW CBA3U U TUIIBI
KPUCTAJUIMYECKUX PEHIETOK

KonTponbnas pabota Nel mo teme
«[loBTOpEHUE U yriuyOiaeHue 3HaHUM
OCHOBHBIX Pa3ZeiIoB Kypca 8 kiaccay

Knaccuukanus XuMU4ecKux peakiui no
pa3IMYHbBIM NPU3HAKAM

[TonsATHE O CKOPOCTH XMMHYECKOM pEaKIUK.
IToHsATHE O TOMOTE€HHBIX U I€TEPOrE€HHBIX
peaknmsx

IlousTHE 0 XUMHUYECKOM PpaBHOBECCHUMU.
cDa.I(TOpI)I, BJIMAIOIIUEC HAa CKOPOCTb
XHUMHYISCKOM PE€aKIMU U IMOJIOKCHUC
XUMHNYCCKOTI'O paBHOBCCUA

OKHUCIIUTENIbHO-BOCCTAHOBUTEIILHBIC
peakiuu

10

Teopus 27AEKTPOTUTUYECKON JUCCOIHAIIIH.
CunpHBIC U ClIa0bIe IIEKTPOIIUTHI




11

HNounbie ypaBHEHUS peaKkIuid

12

XUMHUYECKHE CBOMCTBA KUCJIOT Y OCHOBAHUN
B CBETE NPEACTaBICHUN 00
AJICKTPOJIUTUYECKON TUCCOIHAIIUT

13

XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
MIPEJICTABICHUA 00 IEKTPOIIUTUICCKOM
IUCCOLIMAIINN

14

[TonsiTue o runponuse conen

15

O000111eHIE U CUCTEMATH3aIlUs 3HAHUI

16

[IpakTuueckas padbora Ne 1. «Pemienue
SKCIEPUMEHTAJIBHBIX 33711

17

KonTponbnas padora Ne2 o teme
«DNEKTPOIINTUYECKAS TUCCOLIUALIHSL.
XUMHUYECKUE PEAKIH B PACTBOPAX)»

18

OOm1ast XxapaKTEpUCTHKA TaJIOTEHOB.
XVMUYEeCKUE CBOWCTBA HA MMPUMEPE XJI0pa

19

XnopoBoaopoa. CossiHas KUCIOTA,
XMMHYECKHUE CBOMCTBA, MOJyYEHUE,
MIPUMEHEHHE

20

[TpakTuyeckas pabora Ne 2 o Teme
«[lonmy4yeHnue cossiHON KUCIIOTHI, U3y4YEHUE
€€ CBOMCTBY»

21

Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
peaKIuii, eCIii OJIUH U3 PEarcHTOB JIaH B
U30BITKE

22

OO6mrast xapakTeprucTrKa 3J1eMeHTOB VIA-
TPYIIIIBI

23

ANOTpOITHBIE MOJU(PUKALIUN CEPBI.
Haxoxaenue cepbl 1 €€ coeTuHEeHUN B
IpUpoie. XMMUYECKHE CBOMCTBA CEPBI

24

CepoBo1opoJ1, CTpOEHHE, PU3HYECKUE U




XHMHYECKHE CBOMCTBA

25

Oxcunpl cepbl. CepHas KUCIIOTAa,
(u3nUecKre U XUMUYECKUE CBOMCTBA,
MIPUMEHEHHE

26

XUMUYECKUE peaKkliny, JIexKallle B OCHOBE
MPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS
CEpHOI KUCIIOThL. XUMUYECKOE 3arpsa3HEHHE
OKpY>Karollel Cpeibl COEUHEHHUSIMU CEPbI

27

BrlunciieHre MaccoBOil JOJIU BBIXOa
MPOYKTA PEaKLIKU

28

OO61mas xapakTepucTuka 31eMeHToB VA-
rpynnsl. A30T, pacipocTpaHEHHE B IPUPOJE,
(bu3nyecKrue 1 XMMHUYEeCKHe CBOMCTBA

29

AmMHaK, ero pu3n4ecKue U XMMUYEeCKHe
CBOMCTBA, NOJIYYEHUE U IPUMEHEHUE

30

[IpakTuueckas pabora Ne 3 o Teme
«[TomyueHune ammuaka, U3y4eHUe €ro
CBOMCTB»

31

A30THas KuCoTa, €€ (pru3ndeckue u
XMMHYECKHE CBOICTBA

32

Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHS
B KaueCTBE MUHEPAIbHBIX YA0OpEHUH.
XUMUYECKOE 3arpsI3HEHUE OKPYKAIOLIEN
CpeAbl COEIMHEHHSIMU a30Ta

33

®docdop. Oxcun pochopa (V) u dochopnas
KHCJI0Ta, (PU3NYECKHE U XUMHUECKUE
CBOMCTBA, NOJIyYEHUE

34

Wcnonbs3oBanue ¢pocdaTtoB B KauecTBe
MUHEpAIbHBIX YA00peHHii. 3arps3HeHne
IPUPOJHOM cpefibl hochaTamu

35

VYriepo, pacpocTpaHeHHe B PUPO/IEL,
(busnvecKkre 1 XUMHUYECKUE CBOICTBA




Oxcuppl yriaepona, ux pusndeckue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE

36 1
poOJIeMBbI, CBSI3aHHBIC C OKCHJIOM YIJIepoaa
(V)

37 VYroJbHas KUCIOTA U €€ COJIn 1
[TpakTuueckas padora Ne 4 mo Teme

38 "[TonyueHue yriaekucioro rasa. 1
KayecTBeHnHas peaxiysi Ha KapOOHAT-HOH"

39 [TepBoHaYaNIbHEIC MTOHATHUS 00 OPTAHUYECKUX 1
BEIIECTBaX KaK O COCTUHCHISX yriiepo/ia

40 Kpemnunii u ero coenqunenus 1
[IpakTnueckas padora Ne 5. Pemenue

41 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1
«BaxHeHIe HeMeTauIbl U MX COCTUHCHIS)

42 KonTponbnas padora Ne3 no teme 1
«BakHeime HeMeTalIbl U UX COSAUHCHHS
OO61mas xapakTepruCcTHKa XUMUYECKUX

43 3JIEMEHTOB — METaJIOB. MeTalinuecKas 1
CBSI3b M METAJLTUYECKAS] KPUCTAITNICCKAs
pemérka. PU3NYECKre CBOMCTBA METAJIIIOB
XHMHYECKHE CBOMCTBA METAJLIOB.

44 DNEKTPOXUMHUECKUN Psiji HAalpsKEHUH 1
METAaILJIOB
OOu11e crnocoObl MOTYyYEHHS METAILIOB.

45 CrnaBel. BeraucieHus mo ypaBHEHUSM 1
XUMHYECKHUX PEaKIIHii, €CIIK OJIUH U3
pPEareHTOB COICPKUT MPUMECH

46 [TonsTHE O KOPPO3UM METAIIIOB 1

47 I{emouHble METaJIIBI 1

48 Oxcupl U TUJIPOKCHIBI HATPUS U Kaust 1

49 [IemouHo3eMeNbHEIC METAJLIbI — KAIBIIHN 1 1




MarHuu

50 Baxueiinme coefMHEHNS KaJIbLIU 1

51 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1

52 JKécTkoCcTh BOJIBI M CTIOCOOBI €€ YCTPaHEHHS 1

53 [IpakTrueckas padota Ne 6 o Teme 1
"YKécTKkoCcTh BOJBI U METOJBI €€ yCTpaHeHus"

54 ATtoMUHUI 1

55 AMdoTepHbIE CBOMCTBA OKCHIA U 1
THJIPOKCHJIA

56 Keneso 1

57 Oxcupl, THAPOKCUIBI U cosn kene3a (1) u 1
xenesa (1)

58 O000111eHIE U CUCTEMATH3aIlUs 3HAHUH 1
[IpakTuueckas pabora Ne 7. Pemenue

59 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe 1
«BaxkHel1me MeTasibl U UX COSTUHEHHS
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
peaKIuii, eCIii OJIUH U3 PEarcHTOB JIaH B

60 M30BITKE WU COAEPIKUT MPUMECH. 1
BrruncieHust MaccoBOU 1O BEIXOZA
MIPOJYKTA PEaKuu

61 OO0o01IeHre U CHCTeMAaTH3aINs 3HAHUN 1

62 KonTponbnas padora Ne4 no teme 1
«BakHel1e MeTabl U UX COSIUHEHUSD)

63 BemecTBa 1 MaTepuansl B MOBCEAHEBHOU 1
YKU3HU YEJIOBEKA

64 XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIEH 1
Cpelbl

65 Ponb xumMun B perieHnn dKOJIOTHUECKUX 1

npo0emM




PesepBHbIil ypok. O60011eHIE 1

66 CUCTEMaTU3als 3HAHUI 1

67 PesepBHEIl ypOK. O606£I.[CHI/I€ u 1
crCTeMaTH3aIMs 3HAHUH

68 PesepBHBII ypOK. O6061116HI/Ie u 1
CUCTEeMAaTH3aIHsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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