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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpamMma 1Mo XMMHUHM Ha YpOBHE OCHOBHOT'O OOIIEro OOpa3oBaHMs COCTAaBJICHA Ha OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacrabieHHbIx B DI'OC OO0, a Takke Ha OCHOBE (eepalbHON pabouel mporpaMMbl
BOCIIUTAHMS M C YIETOM KOHIICTIIIUH TPENoJaBaHus y4eOHOro mpeamera « XuMus» B 00pa3oBaTeIbHbBIX
opranusanusax Poccuniickoit denepanun.

[IporpamMma 1o xumMuu Ja€T NpeAcTaBICHUE O LETAX, 001Iel cTpaTeruu 00y4eHusl, BOCIIUTAHUS U
pa3BUTHA OOYYAIOIIUXCS CPEICTBAMHU YU4e€OHOIrO MpEeAMEeTa, YCTaHABIMBAET 00s3aTeNbHOE MPEIMETHOE
coJiepyKaHue, MpeaycMaTpUBaeT paclpe/IesIeHue ero o KjiaccaM M CTPYKTypUpOBaHHUE IO pa3jesiaM U
T€MaM I@POrpaMMbl [0 XHMHH, OIPEAEISET KOJUYECTBEHHBIE M KaueCTBEHHBIE XapaKTEPUCTHKHU
COJIep>KaHusl, PEKOMEHYEMYIO MOCIEA0BATEIbHOCTh M3YYCHUS XUMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOIro Ipolecca, BO3PACTHBIX OCOOCHHOCTEH 00ydaromuxcs,
OIpeJiesIieT BO3MOKHOCTH MPeMEeTa Ul peasin3aluu TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOU
o0pa3oBaTeNbHON MPOTpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsA, a Takke TpeOOBaHUI K
pe3ynbrataM 00y4YeHHS XMMUU Ha YPOBHE IleNiell M3y4eHHs MpelMeTa U OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEJBHOM IEATEILHOCTH 00YUYaIOUIErocs 0 OCBOCHUIO YUeOHOTO COIEeP KAHMUS.

3HaHWE XUMHUHM CIYXHT OCHOBOW JUIi (POPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOIIETOCS, €ro
IIPE/ICTAaBICHU O MaTepualbHOM €IMHCTBE MHpA, BAXKHYIO POJb WUrparoT (popMHpyeMble XUMHUEH
MIPEJICTABJICHHUS] O B3aMMOINPEBPAIICHUAX SHEPrUU U 00 HBOJIOLUU BELIECTB B MPUPOJE, O MYTAX
pelieHus TI00anbHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOU, SHEPTeTUUECKOM,
MUIIEBOH 1 YKOJOTHYECKON 0€30MacHOCTH, POOIIeM 3paBOOXPAHECHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealu3alud BO3MOXKHOCTEM Ml caMOpa3BUTUS U (OPMUPOBAHUS KYIBTYpPhI
JUYHOCTH, €€ o011el U (yHKIIMOHATIBHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (OPMHPOBAHWE MBIIUICHUS M TBOPYECKUX CHOCOOHOCTEH OO0yJaromuxcs,
HaBBIKOB WX CaMOCTOSITEIbHOM Y4e€OHOW AESITEeTbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIEI0BATENbCKUX
yMeHUH, He0OXOAUMBIX KaK B MIOBCEHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON NeATETbHOCTH;

3HAaKOMHT CO CIEHU(PHUKON HAYYHOIO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IVIAa Ha
€IMHCTBO MPHUPOABI U YEIOBEKa, SIBJISIETCS OTBETCTBEHHBIM AITalioM B (POPMHUPOBAHUU €CTECTBEHHO-
Hay4YHOM rPaMOTHOCTH O0y4aroOUINXcs;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHMSI K €CTECTBEHHO-HAyYHBIM 3HAHUAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B SKOJIOTMUECKOE 00pa3oBaHNe 00yUYaIOIIUXCSl.

JlanHbIe HAMpaBJeHUsI B 00YYEHUN XUMUH 00ECTI€UMBAIOTCS CTICIMGUKON CoMlep KaHusl y4eOHOTO
IpeMeTa, KOTOPbIH SABJISETCS MeJarornuecky aaanTHPOBAaHHBIM OTpakeHHEM 0a30BOM HAyKH XMMUU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc Xxumum Ha ypoBHE OCHOBHOTO 0OLIero oOpa30BaHUS OpPUEHTHPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI IE€PBOHAYAIbHBIX IOHATHUM XMMHH, OCHOB HEOPraHMYECKOW XHMHUH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUN OPTraHUYECKON XUMUH.

CtpyKkTypa colep:kaHus IporpaMMbl 0 XUMHH ¢(hOpMHUpPOBaHA HA OCHOBE CHCTEMHOIO MOJX0Ja
K e€ mn3ydeHuro. ConepikaHuE CKJIAABIBAETCS U3 CUCTEMBI IMOHATUH O XUMHYECKOM JJIEMEHTE U
BEIIECTBE U CHCTEMBI MOHATUNA O XUMHUECKON peakiuu. O0e 3T CUCTEMbI CTPYKTYPHO OpraHM30BaHbI
[0 TPHUHIMILY [OCJIEA0BATEIbHOTO pPAa3BUTUS 3HAHMM Ha OCHOBE TEOPETHUECKHUX MpeACTaBICHUI
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XMMH;

— Y4YEHHSI O CTPOEHHH aTOMa U XMMHUYECKOH CBSI3U;



— IpEeCTaBICHU 00 AIIEKTPOTUTHICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHMS pacCMaTPUBAIOTCA HA OCHOBE OSMIHMPUYECKH TOJYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BHBAIOTCS IOCIEAOBATEIBHO OT OJHOTO YPOBHSI K JIPYTOMY, BBITIOJIHSS
GyHKIIMM OOBSICHEHHS] M TMPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMSI M BO3MOXKHOCTEH MPAKTUYECKOIO
MIPUMEHEHHUS U MOTYYEHUS U3y4aeMbIX BEILECTB.

OcBoeHHE TTPOrPaMMBI 110 XUMHUHU CTIOCOOCTBYET (DOPMHUPOBAHUIO MPECTABICHUS O XUMHUYECKON
COCTaBJIAIOLIEH HAYyYHOU KapTHUHBI MUPA B JIOTHUKE €€ CUCTEMHOM MPHUPOJIbI, HEHHOCTHOIO OTHOLIEHUS K
Hay4HOMY 3HAHHUIO M METOJaM IMO3HaHUs B Hayke. V3yueHue XMMHUM NPOUCXOIUT C MPUBIICYEHUEM
3HaHUH U3 paHee U3YYCHHBIX yU4eOHBIX MpeaMeToB: «Okpyxkaronuid Mupy», «buomorus. 5—7 kimacce» 1
«®Dusuka. 7 Kmacey.

[Ipy u3y4eHHHM XUMHH TNPOUCXOAMUT (POPMUPOBAHHE 3HAHHMI OCHOB XMMHUYECKOW HAYKH Kak
00JacTh COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKOM NEATEIILHOCTH YEJIOBEKa M KaK OJHOIO U3
KOMITIOHEHTOB MHUPOBOH KyJIbTYphl. 3ajaya y4yeOHOTro MpeIMeTa COCTOUT B (POPMHPOBAHUM CHCTEMBI
XUMHYECKUX 3HAHUW — BaXXHEUIIMX (AKTOB, TMOHSATHH, 3aKOHOB M TEOPETHUECKUX TMOJIOKEHUH,
JOCTYIHBIX O0OOIICHUY MHUPOBO33PEHUYECKOTO XapaKTepa, SI3bIKa HAyKH, B MPUOOIICHUH K HAYIHBIM
METOJIaM TIO3HAHHS MPU M3YUYEHUU BEIIECTB U XMMHUYECKHUX peakiuii, B (JOPMUPOBAHUHU U PA3BUTUHU
MO3HABATENBHBIX YMEHUN U UX MPUMEHEHUH B y4eOHO-MTO3HABATEIBHON U y4eOHO-UCCIIEI0BATENBCKON
JESTeTbHOCTH, OCBOCHUH TPABUII O€30IIACHOTO OOpAaIleH!s ¢ BEIIECTBAMH B ITOBCETHEBHOM JKU3HHU.

[Tpu u3yuyeHnn XUMHUH HA YPOBHE OCHOBHOT'O OOIIETr0 00pa30BaHUs BAKHOE 3HAYCHUE ITPHOOPETH
TaKue 1eNH, Kak:

— (¢dopMUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYJHUYECTBY, CAMOCTOSTEIHHOMY MPHUHITUIO PELICHUHN, CIOCOOHOW alanTUpOBaThCA K OBICTPO
MEHSIOIITUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOYYEHHSI Ha CHCTEMAaTHYeCKOe TPUOOIICHHE OO0ydJalommxcs K
CaMOCTOSITENILHOM TO3HABATENIbHOW NEATEIbHOCTH, HAyYHBIM METOJaM IO3HAaHUA, (HOPMHUPYIOIIUM
MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecneyeHHe YCJIOBHH, CIIOCOOCTBYIOIIUX MPUOOPETCHHIO OOYYaIOIIUMHCS  ONBITA
Pa3HOOOpa3HOM JEATENHHOCTH, TO3HAHWA M CaMOIO3HAHMSI, KIIOUEBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3JTMYHBIX BUIOB JICATEILHOCTH;

— ¢opmupoBanue o01Iei GyHKINOHAIBHON U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCIE
YMEHUI OOBSICHATh U OLEHUBATH SIBICHUS OKPYKAIOIIETO MHpA, HCIONb3ys 3HAHUS M OIIBIT,
MOJTYYEHHBIC TPU U3YUCHUU XMUMHH, IPUMEHSTh X MPHU PEIICHUU MPoOIeM B TTOBCEAHEBHOMN XU3HU U
TPYZIOBOM AESATEIBHOCTH;

— ¢dopmupoBaHre y O0OYyYarOIMIMXCSd TYMAaHUCTUYECKUX OTHOIICHUH, MOHMMAaHHWS IIEHHOCTH
XUMHYECKHUX 3HAHUH N7 BBIPAOOTKU AKOJIIOTUYECKH I1€IeCO00pa3HOro MoBeIeHUs B OBITY U TPYAOBOI
JESATEIbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBBS U OKPYKAIOIIEH MPUPOIHOM CPEIbI;

— pa3BUTHE MOTHBAIMHK K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO U CaMOBOCIUTAHUIO Ha
OCHOBE YCBOEHHMsI OOIIEUEIOBEUECKUX IEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOpY mpoduis u
HAMpPaBIEHHOCTH JAIbHEHIIIETO 00YUICHHUSI.

OOmiee YuCIO YacoB, OTBEACHHBIX I W3YYEHUsS XHMHUU Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanmsi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heflen0), B 9 kiracce — 68 qacoB
(2 yaca B HeziEMIO).



COILEPKAHUE OBYYEHUSA

8 KIIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XMMHM B KU3HU 4YEJIOBEKAa. XHMMHUS B CHCTEME HayK. lena M BEIECTBA.
dusnueckrue CBOMCTBA BEUIECTB. ATperatHoe cocrosinue BeriecTB. [loHsTHE O MeTo/ax MO3HAHUS B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3eMeHThl. CHMBOJIBI XMMHUUYECKHX 3JIeMEHTOB. lIpocteie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas Gpopmyna. BaJeHTHOCTh aTOMOB XMUMHUECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BewlecTB. OTHOCUTENbHAsE aroMHas Macca. OTHOCHUTENbHAsE MOJIEKYJIApHas Macca. MaccoBast 10t
XUMHUYECKOT'O 3JIEMEHTA B COCIMHEHHH.

KomnyectBo Bemectsa. Mousb. MousipHass Macca. B3auMOCBS3b KOJIMYECTBA, MAacChl M 4HCIIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopmynamMm XMMHUYECKUX COSAMHEHHH.

®u3nueckue U XUMHYECKUE SIBICHUS. XHMMHUYECKass peakuus U €€ NMPU3HAKU. 3aKOH COXPAHEHUS
Macchl BellecTB. XuUMHUYeckue ypaBHeHHs. Kiaccudukanus XUMUYECKHX peakIuil (CoequHEeHHs,
pa3NoKeHus, 3aMeleHus1, 0OMEHaA).

Xumuueckuii IKCnepumMenm:

3HaKOMCTBO C XMMHUYECKOH MOCyA0H, IpaBuiaMu paboThl B 1aOOpaTOpUH U IpuéMaMu OOpaIeHus C
nabopaTopHbIM  000pyZOBaHHEM, H3y4YeHHE U ONHCaHHe (PUIUYECKHX CBOWCTB  00pa3loB
HEOPTraHMYECKUX BEIIECTB, HaOMOAeHHEe (U3NYecKuX (ITUIaBJICHHWE BOCKA, TasHUE JIbJIa, pACTUPAHUE
caxapa B CTYNKEe, KUIIEHWE M KOHJICHCAIUs BOJbI) M XUMHUYECKUX (TOPEHUE CBEUH, MPOKATUBAHHE
MEIHOW MPOBOJOKH, B3aMMOJICHCTBHE MeNla C KHUCJIOTOW) sIBICHUI, HAOMIOJCHHE W OINKCAaHUE
MPU3HAKOB MPOTEKaHUS XUMHYECKHX peakuuid (pa3joKeHHe caxapa, B3aUMOJICHCTBUE CEpHOMU
KHUCJIOTBHI C XJIOpHJIOM Oapwsi, pazioxkenue ruapokcuaa meau (ll) mpu HarpeBanuu, B3auMoCHCTBUE
xenes3a ¢ pactBopoM cosi Meau (1), u3yuenue cnocoOoB paszenieHust CMecei: ¢ TTOMOIIBI0O MarHUTa,
¢buabTpOBaHUE, BBIMAPUBAHUE, AUCTUIUISLMS, XpoMaTorpadus, MPOBEICHHE OYMUCTKUA MOBAPECHHON
CONM, HaOJIIOJICHWE M OINHMCAHUE pe3yJIbTaTOB TMPOBEACHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUs MacChl, CO3/IaHNE MOJIENeH MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Boznyx — cMech razos. Cocras Bo3nyxa. Kuciaopon — anemeHT u npocroe BemecTBo. Haxoxnenue
KHCIIOpo/la B mpupojae, (u3nueckue M XUMHUYECKHe CBoilcTBa (peakiuu ropeHus). OKCHIBL
[Ipumenenue xucmopoma. CrocoObl TMONMYYEHUs KUCIOpPOAa B JAaOOpPATOPUU M TPOMBIIIIICHHOCTH.
Kpyrosoport kucnoposa B npupojae. O30H — alsIoTponHas MOAU(PUKALIS KUCIOPOa.

TemnoBoit 3 heKkT XUMUIECKON peaklui, TEPMOXUMUYECKHE YpaBHEHUS, SK30- U dHAOTEPMUUYECKUE
peakiuu. TOMIMBO: Yroiab W MeETaH. 3arps3HEHHE BO3[yXa, YCHIEHHWE MapHUKOBOTO d(ddexTa,
pa3pylIeHre 030HOBOIO CIIOSL.

Bonopon — anemeHT u mpoctoe BemlecTBo. HaxoxieHue Bojgopoaa B NpUpoae, (U3NYECKHE U
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI momydeHus. KucmoTsl u conu.

MosnsipHblil 00bEM ra30B. Pacu€rbl Mo XUMHUECKUM ypaBHEHUSIM.

®dusnueckue cBoiicTBa BoAbl. Bona kak pactBoputens. PacTBopsl. HackillieHHbIE U HEHACHIILIEHHbBIE
pacTtBOpbl. PacTBOpUMOCTh BelIeCTB B Boj€. MaccoBasi J0JisI BEIIECTBA B PacTBOpe. XHUMHYECKHUE
cBoricTBa BoJbl. OcHOBaHusA. Poib pacTBOpOB B MpHUpOJAE M B KU3HM 4YenoBeka. KpyroBopoT BojbI B
npupojie. 3arpsi3HeHHe NPUPOIHBIX BoJI. OXpaHa U OUMCTKA TPUPOIAHBIX BOJI.

Knaccudukanus  Heopranumdeckux  coenuHeHuid.  Oxcuapl.  Kiaccupukauuss — OKCHIOB:
cosieoOpasyromre (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) M HecoseoOpasyronme. Homenkiarypa
okcu10B. dusnueckre U XMMUYECKHe CBOMCTBAa OKCHI0B. [lomydyeHne okcuaoB.

OcHoBanwms. Knmaccudukanusi ocHOBaHU: MIENOYM W HEpacTBOPUMBIE OCHOBaHUA. HomeHkiatypa
OCHOBaHMM. PU3HUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne ocCHOBaHUN.



Kucnotsl. Knaccudukanus kucinor. Homenknarypa kucior. @usnyeckue U XMMHYECKHE CBOWCTBA
kuciaot. Psang aktuBHoctu metauioB H. H. bekerosa. [lonyyenue Kucior.

Conu. Homenkiarypa coseit. @u3ndeckue 1 XuMUYecKre cBoMcTBa cosied. [lomydyenue comnen.

I'eneTndeckas CBA3b MEXKIy KJIACCAMU HEOPTAaHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeAeNiCHUE COAEpKaHMsI KHUCIOpoJa B BO3AyXe, I[OJIy4YeHHEe, coOHupaHue,
pacro3HaBaHHE€ U HW3Y4YEHHE CBOMCTB KHCJIOPOJa, HAOIIO/IEHUE B3aUMOJCHCTBUS BELIECTB C
KHCIIOPOJIOM UM YCJIOBUS BO3HMKHOBEHMSI M IIPEKpaLICHHs TOpeHMs (moxkapa), O3HAKOMJIEHHE C
o0Opa3laMu OKCHIOB M ONHCAHHE WX CBOWCTB, MOJIyueHHE, COOMpaHHEe, pAcIO3HABAHHE U HM3Y4YCHUE
CBOHICTB Bojiopojaa (ropeHue), B3ammojelicTBue Bomopona ¢ okcuaom Mmenu (1) (Bo3moxkHO
UCIIOJIb30BaHUE BUJECOMATEpHUaIOB), HaOIo/eHne OoOpa3loB BEIIECTB KOJIMYECTBOM 1 MOJIb,
HCCIIEIOBAaHNE OCOOCHHOCTEH paCTBOPEHHUS BEIIECTB C PA3IMYHON pAaCTBOPUMOCTBIO, IPUTOTOBIICHHE
pacTBOpPOB € OMNPEACIEHHON MAacCOBOM JOJIEM pacCTBOPEHHOIO BEILIECTBA, B3aUMOIECHCTBUE BOJABI C
MeTaJylaMi (HaTpueM M KajbI[eM) (BO3MOXHO HCIOJIb30BAaHHUE BHUJCOMATEPHANIOB), HCCIEIOBAHUE
0o0pa3oB HEOPraHUYECKUX BEIIECTB pa3IUYHBIX KIJIACCOB, HAOJIOJCHHE HW3MEHEHHUS OKpacKu
MHIMKAaTOPOB B pacTBOpax KUCIOT U IuejIoueil, m3yueHue B3aumojeincTBus okcuga meau (I1) c
pacTBOPOM CEpPHOM KHCIOTBI, KHCIOT C METAUIaMHM, pPEaKUUW HEUTpaM3aluy, I0IyYeHue
HEpPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOIO METajlla JPYrUM M3 pacTBOpa COJIM, pEUICHUE
SKCIEPUMEHTANIbHBIX 3a/a4 110 Teme «BakHelue Ki1acchl HEOPraHUYECKUX COSAMHEHUIN».

Hepuoauveckuii 3axkoH wu Ilepuoguyeckas cucremMa xumMuyeckux »Ijemenros JI. M.
MenpeneeBa. Crtpoenne aTroMoB. XuMH4YecKasi CBsi3b. OKHCIMTEJbHO-BOCCTAHOBHTEJbHbIE
peakuun

[lepBrle TOMBITKK KiaccU(UKAIIMK XUMHYECKHX dSJeMeHTOB. lloHATHEe O Tpynmax CXOAHBIX
3JIEMEHTOB (ILLEJOYHbIE U ILEJIOYHO3EMENIbHbIE METalIbl, TaJIOT€Hbl, UHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEPHbIE OKCUABI U TUIAPOKCUIBL.

[lepuonnueckuii 3akoH. llepuonnueckass cucrema xumuueckux snemeHToB [[. M. Menneneesa.
Kopotkonepuoanast u pnmunHonepuoanas Gopmsl [lepuoauueckoit cuCTeMbl XUMUYECKUX 3JIEMEHTOB
. W. Menneneesa. Ilepuoasl m rpynnel. PHU3NYECKUN CMBICH IOPSAKOBOIO HOMEpAa, HOMEPOB
[IEPUOJIAa U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX szaep. M3orombl. OnexkTpoHbl. CTpO€HHE 3IIEKTPOHHBIX
o0osoyek aToMoB nepBbIx 20 xumuueckux >nemMeHToB [lepuoanyeckoit cuctems! [l. . Menneneesa.
XapakTepucTuka XMMHYECKOrO 3JIEMEHTAa MO ero mnojoxxkeHuto B Ilepmommueckoit cucreme I, .
Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI paauyca aToMOB XHMHUYECKHUX DJJIEMEHTOB, METAJUIMUECKUX H
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IEPUOIAM.

3nauenue Ilepuoanueckoro 3axkoHa u Ilepuoanueckoil CUCTEMBI XUMHYECKHX 3JIEMEHTOB IS
pa3BuUTHS HayKu U npakTuku. [. . MeHeneeB — yu4€HbIN U rpak JaHUH.

Xumuyeckasi cBsi3b. KoBaneHTHas (MOJNspHAs W HEMOJSApHas) CBs3b. DJIEKTPOOTPUIATENHHOCTD
XUMHUYECKUX 3JIeMEHTOB. MIOHHas CBS3b.

Crenenp oxucneHus. OKHCIUTENBHO-BOCCTAHOBUTENBHbIE peakuuu. IIporeccsl okuciaeHus Hu
BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumMenm:

u3ydeHHe OOpa3llOB BEHIECTB METAIIOB M HEMETAJJIOB, B3aMMOJEHCTBHE THUIPOKCHIA ILIMHKA C
pacTBOpamMH KHCJIOT U LIEN0YEH, IPOBENECHUE ONBITOB, WIIIIOCTPUPYIOIIUX MPUMEPBl OKHCIUTEIBHO-
BOCCTAaHOBUTENBbHBIX peaKkluil (TropeHue, peakiuu pa3iokKeHHsl, COeTMHEHUS).

Meswcnpeomemnnie ceasu

Peanuzanus MEXNpeaAMETHBIX CBSA3€M NMPU HM3YYEHMM XMMHMHM B 8 KJIacC€ OCYILIECTBIISIETCS 4epes3
UCIIONIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, TaK U TOHSATHH, SBISIONUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYUHOTO IHKIIA.



OO0ue ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIH (DaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAIN3, CUHTE3,
KJaccuukanus, NepuoANIHOCTb, HAOIIOIEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIEIIb,
SIBJICHUE.

®uznka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIMJ, U30TOIbI, PaJUOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPUYECKUI 3apsj, BELIECTBO, TENO, 00BEM, arperaTHOE COCTOSHUE BEILECTBA, ras,
¢bu3nyeckre BEIIMYUHBI, €AUHULIBI U3MEPEHHsI, KOCMOC, TUIaHeThl, 3BE31b1, COoNHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadusa: armocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TMOPOABI, IMOJE3HBIE HMCKOIMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasl peaKIus

Ilepnonnueckuil 3akoH. llepuonuyeckas cucrema xumuyeckux snemeHTtoB [[. M. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XHMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
NEpUOJIOB, KajMsl, KalbLUsid M HUX COEAUHEHUH B COOTBETCTBUM C IIOJIOKEHHUEM »3JIEMEHTOB B
[lepuonuyeckoil cuctemMe U CTPOEHUEM UX ATOMOB.

CrtpoeHue BellecTBa: BUAbl XMMHYECKOM CBsI3U. THIBI KPUCTAUIMYECKUX DPEIIETOK, 3aBUCHMOCTD
CBOMCTB BEILIECTBA OT THIIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccugukanus ¥ HOMEHK/IAaTypa HEOPraHMYECKHUX BelIecTB. XMMHUYECKHE CBOWCTBA BELIECTB,
OTHOCALIMXCS K Ppa3IMYHBIM KJlaccaM HEOPraHMYeCKUX COCJMHEHMH, TeHeTU4ecKas CBA3b
HEOpPraHMYECKUX BEIECTB.

Knaccupukanuss XUMHYECKHX pPEaKIUid MO Ppa3IMyHBIM MpH3HAKaM (10 YHCIYy M COCTaBy
Y4YacTBYIOIIMX B pEaKLMM BEIIECTB, [0 TEIUIOBOMY 3((eKTy, IO U3MEHEHHIO CTENEeHEH OKUCIIEHUS
XUMHUYECKHUX 3JEMEHTOB, 110 0OpaTHUMOCTH, [0 YYacTHUIO KaTajluzaropa). DK30- U 3HIOTEPMUYECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUSL.

[TonsiTHE O cKOpOCTH XUMHUYECKOU peakiuu. [loHsaTrHe 00 0OpaTUMBIX 1 HEOOPATHUMBIX XUMHUYECKUX
peakiusx. IIoHsATHE O TOMOIeHHBIX U IeTepOreHHbIX peakuusx. [lonstue o xatanuze. Ilonstue o
XUMHUYECKOM paBHOBecUHU. PaKTOpBI, BIUSIONIME HA CKOPOCTh XMMHUYECKOH peakluu M MOJOKEHHE
XUMHUYECKOTO PaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peaxuuu, ANEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBlIeHUE YPABHEHUM OKUCINTENBHO-BOCCTAHOBUTENBHBIX PEAKIINN
C UCIIOJIb30BaHUEM METO/1a 3JICKTPOHHOT 0 OaaHca.

Teopust ANEKTPOIIUTUYECKONW NHUCCOUMALNU. DIEKTPOJIUTHl U HEIIEKTPONUTHI. KaTHOHBI, aHHOHBI.
MexaHu3m JaMccOlMallMM  BEIIECTB C PA3IMYHBIMM  BHJAMU XUMHUYecKod cBs3u. CTeneHb
aucconnanuu. CUIbHbBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakiun wmoHHOro oOMeHa. VYCIOBUS TPOTEKAaHUS peakIMid HOHHOrO OOMEHa, IIOJIHBIE W
COKpalI€HHbIE HOHHBIE ypaBHEHHs peakiuil. CBoHCTBa KHCJIOT, OCHOBaHMM W coOJeil B cBeTe
MPEACTABICHUIN 00 JEKTPOIMTUUECKON aucconuanui. KauectBeHHbIe peakiini Ha MOHBL. [loHsITHE O
TUJIPOJIN3E COJIEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJEISIMM KPUCTAJUIMUECKUX PEUIETOK HEOPraHMYECKHX BELIECTB — METANIOB U
HeMeTallsIoB (TpaduTa U aJiMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATpHUsl), UCCIeI0BaHUE 3aBUCUMOCTHU
CKOPOCTH XHUMHYECKOW peakIuud OT BO3JACHCTBUS pa3iuYHbIX (PAKTOpPOB, HCCIEIOBAaHUE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLECCA AUCCOLMALMM KHUCIOT, ILIENOYed H coJel
(BO3MOYKHO MCIIOJIB30BaHHME BHJIEO MAaTEpUANIOB), IPOBEACHHUE ONBITOB, WIIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKaHUs PeaKIii HOHHOTO oOMeHa (0Opa3oBaHME OcajKa, BBIJICJICHUE Ta3a, 00pa3oBaHUE BOJbI),
OTBITOB, WJUIIOCTPUPYIOIINX MPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIHi (ropeHue,
peaKkIMM pa3joXKeHHUs, COEJMHEHHUs), PpAClO3HAaBaHHE HEOPraHMYECKHX BELIECTB C IOMOIIbIO
KAaueCTBEHHBIX PEAKLIMH HA MOHBI, PEIIEHNE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHUS



OOmast xapakTepucThKa rajoreHoB. OcCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHH
okucienusa. CTpoeHne U (pU3MUECKHE CBOMCTBA MPOCTBHIX BELIECTB — TaJOreHOB. XHMHYECKHE
CBOMCTBa Ha ImpuMepe Xxjopa (B3aUMOJAEHCTBHE C MeTaUlaMHM, HEMeTajulaM{, MIeJI0YaMH).
Xnoposojopoa. ConsiHast KUCJIOTa, XMMUYECKHE CBOMCTBA, II0JyuyeHue, npuMeHeHue. [leiictBue xiaopa
1 XJIOPOBOJIOPO/1a HA OPTaHU3M uelloBeKa. BaxkHelume XJ10pyu/ipl 1 UX HaX0XAEHUE B IPUPOJIE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpynnbel. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE
crennieHn okucieHus. CtpoeHue u (uU3MUecKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA M CEpHI.
AmnoTponHbie MOAM(PUKAIMK KHCIOPOJa U Cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOmOpO,
cTpoeHue, (QU3MYECKue M XUMHUYECKue CcBoWCTBA. OKCHIBI Cepbl KakK IMPEICTABUTENIM KHCIOTHBIX
okcuoB. CepHas KuciIoTa, PU3NYECKHEe U XUMUYECKHE CBOMCTBA (0OIIMe KaK MpeACcTaBUTENs Kilacca
KHCIIOT U crieuuduueckue). XUMHUECKUE peakluH, JeKallie B OCHOBE MPOMBIILIEHHOTO crocoba
MoJtydeHus: cepHoil kucioThl. [Ipumenenne cepHoi KUCIOTh. COMM CEPHOU KUCIOTHI, KaueCTBEHHAS
peakius Ha cynbhar-uoH. Haxoxaenue cepsl U e€ coequHeHUI B Ipupoie. XMMHUYECKOE 3arpsi3HEHUE
OKpYy>Karollen cpeibl COeAMHEHUSIMH Cepbl (KUCIOTHBIE IO, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CHOCOOBI ero NMpeA0TBPAaIlECHUS.

OO6mas xapakrepuctuka 371eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEpHbBIC
CTETIEHN OKHCIICHHUSA. A30T, pacIpoCTpaHEHHWE B Npupozae, (PU3NYECKHe W XHMHUYECKHE CBOWMCTBA.
KpyroBopor a3ora B mpupoae. AMMHAaK, ero (pu3ndeckrue U XUMHUYECKHUE CBOMCTBA, MOJyuYeHUE U
npuMeHeHure. Coar aMMOHUS, UX (U3NYECKUe U XMMUYECKHe CBOWCTBa, NpuMeHeHue. KauecTBenHas
peakius Ha MOHBl aMMOHHS. A30THAsi KUCIIOTa, €€ MoIydYeHue, (U3nYecKrne 1 XUMHUECKUE CBOICTBA
(oOmue Kak mpeacTaBUTENs Kjacca KUCIOT U crenuguyeckue). Mcnoap3oBaHue HUTPATOB U CoJie
aMMOHHS B KayeCTBE MHHEPAIbHBIX YAOOpeHUH. XUMHYECKOE 3arpsi3HEHUE OKpY)KAIoIIeH cpenbl
COCIMHEHUSMHU a30Ta (KUCIOTHBIC IOXKIH, 3arps3HEHHE BO3]yXa, MOuYBbl U BOAo&éMOB). Docdop,
amotporHbie Mogudukanyu pocdopa, husnueckue u xummudeckue cporictsa. Okcun dochopa (V) u
dbocdopHas kucinora, GU3NIECKUEC U XUMUIESCKHE CBOWCTBA, mmoryueHue. Vcmonb3oBanne Gpocdaros B
KauecTBE MUHEPAIbHBIX YI0OpEHUH.

OOmas xapakrepuctuka 31eMeHToB IV A-rpymnmnbel. OCOGEHHOCTH CTPOSHMsI aTOMOB, XapaKTEpHbIE
CTETIEHU OKHUCJIEeHMs. YTJIepoJ, aUIOTPONHbIE MOAM(PUKAIMHN, PpaCHpPOCTpPaHEHHWE B IPUPOJIE,
¢u3znueckue M XuUMHUYeckue cBoiicTBa. Ancop6buus. Kpyrosopor yrieposa B mpupoae. Oxcuis
yriepoja, ux (u3M4eckue U XMMHUYECKHe CBOMCTBA, JIeMCTBUE Ha >KHUBbIE OpPraHU3MbI, OJIYYEeHUE U
IpUMEHEHHEe. OKOJIOTHUECKHEe TMpoOJieMbl, CBs3aHHble ¢ okcuaoMm yriaepoga (1V), rumoresa
rJ1I00aJIbHOTO MOTEIUIEHUS KJIMMAaTta, MapHUKOBBIM 3@¢ekT. YroinpHas KuciaoTa U €€ COlM, HuX
¢u3nueckne M XUMHYECKHE CBOMCTBa, MoJydyeHue U npuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-MoHBL. Vcronb3oBaHue KapOOHAaTOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH M CEJIbCKOM
XO35HCTBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COEIUHEHUSX yriepoja (MeTaH, 3TaH,
STWIIEH, alleTUJIEH, 3TAHOJI, TJULEPUH, YKCyCHasl KucioTa). [IpupoaHble HCTOUHUKH YTJI€BOJOPOI0B
(yronp, mpupoAHBIM Tra3, HedTb), MPOIYKTHl HX MepepaboTku (OEH3MH), WX pOJb B OBITY H
POMBIIIIEHHOCTH. [ToHATHE 0 GMOJIOrMUYECKH BaXKHBIX BEIIECTBAaX: KUPaX, Oenkax, yriieBoiax — U ux
poJIu B )KM3HM uelloBeKka. MaTepuanbHOE €AMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢usmueckre M XUMHYECKHE CBOWCTBA, IMONydeHHE M TpuMeHeHue. CoeauHeHHs
KpemMHusi B mpupone. OOmue npencrasienus o0 oxcuae kpemHus (IV) u kpemMHueBoil kucnore.
CunMkatel, UX MCIIOJIb30BaHKUE B OBITY, B IPOMBIIUIEHHOCTH. BajkHelne cTpouTeibHbIe MaTepHallb:
KepaMHKa, CTEKJIO, LIeMEeHT, OeTOoH, kene300eroH. [Ipobimembl 06€30MacHOrO HUCMOIb30BAHUS
CTPOMUTENbHBIX MaTepUaIOB B MOBCEIHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

u3yuyeHrue oOpas3loB HEOPraHMYECKUX BEUIECTB, CBOWCTB COJISHOM KHCIOTBHI, IpOBEIEHHE
KayeCTBEHHBIX pPEAKLUMH Ha XJOPHA-MOHBI M HAONIOJEHHE NPU3HAKOB HUX IPOTEKAHUs, OIBITHI,
oTpaxawlue (QU3NYeCKue M XHUMHUYECKHE CBOMCTBA TaJOT€HOB U HMX COETUHEHHI (BO3MOXKHO



UCIOJIb30BAaHNE BHJIEOMATEPHANIOB), O3HAKOMJIEHHE C oOOpa3lamMu XJIOPUIOB (TAJIOTCHHIOB),
O3HaKOMJIEHHE C oOpa3mamMu ceppl H €€ COeOUHEHHSIMH  (BO3MOXHO  HCIOJB30BaHUE
BHJICOMATEPHAJIOB), HaOJIFOIeH1E npoiecca oOyTITUBaHUS caxapa 3 (o) IEWCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KHCIJIOTBI, M3y4Y€HUE XHMHUUYECKUX CBOWCTB pPa30aBIEHHOM cepHOMU
KHCIIOTHI, TPOBEJACHHE KAUECTBEHHOW peakuuud Ha Cyab(paT-UOH W HAONIOJACHHE MpU3HAKa &
MPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMHU CBOMCTBamMH a30Ta, (ochopa UM UX COEAMHEHUU
(BO3MOXHO HCIIOJIL30BAaHUE BHUICOMATEPUATIOB), 0Opa3laMu a30THBIX M (OCHOPHBIX YIAOOpPEHUH,
MoJIy4eHue, coOupaHue, paclo3HaBaHWE M W3YYCHHE CBOWCTB aMMHUaKa, MPOBEICHHUE KAa4eCTBEHHBIX
peakiuii Ha UOH aMMOHHS U (hocdaT-HOH U M3ydeHUE MPHU3HAKOB UX MPOTEKAHUS, B3aMMOICHCTBHE
KOHIEHTPUPOBAHHON a30THOW KHCIOTBHI C MeAbl0 (BO3MOKHO HCIIOJIb30BAaHHE BHJIEOMATEPHAIIOB),
U3Y4YeHHE MOJeNiell KPUCTAIUIMYECKUX pelEToK anMasza, rpagura, QyiiepeHa, 03HAKOMJICHHE C
MPOIECCOM  aJIcCOPOLMU  PAcTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIIEM M YCTPOMCTBOM
MPOTHBOTra3a, IMOJYyYeHUE, COOMpaHHe, PACHO3HABAHUE W H3YUYECHHE CBOWMCTB YIJIEKHCIIOrO rasa,
MIPOBEJICHUE KAueCTBEHHBIX peakUuii Ha KapOOHAT M CUJIMKAT-HOHBI U U3YyYEHHE IMPU3HAKOB HX
MIPOTEKaHUsl, O3HAKOMJIEHME C  MNPOAYKIMEH  CWIMKATHOM  IMPOMBIIIJIEHHOCTH,  PEIICHUE
SKCIIEPUMEHTAJIbHBIX 3a/a4 10 TeMe «BakHeile HeMeTallIbl U UX COCTUHECHHUS.

MeTajibl M UX COeTUHEHUSI

OO0mass xapakTepUCTUKa XUMHUYECKHX SJIEMEHTOB — META/JIOB HA OCHOBAaHWU HX TMOJIOKEHUS B
[lepuonnueckoii cucteme xumuueckux aemeHToB JI. . MenaeneeBa u crpoenust atomoB. CTpoeHue
METaJUI0OB. MeTalmnyecKkas CBsI3b U METAJUIMYECKAsl KPUCTATNYECKAs PEeIIETKa. DIEKTPOXUMUYECKUN
psaa HampsbkeHud metayuioB. du3nueckue M XMMHUYECKHE CBOMcTBa MeTayuioB. OOmue crnocoOsbl
noJiyueHus: MeTauioB. [IoHsITHE 0 KOPPO3HH METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
Crnnagsl (CTallb, 4YyT'YH, JIOPATIOMUHUMI, OpOH3a) M UX MPUMEHEHHUE B ObITY U IPOMBIIIIIEHHOCTH.

[Ilenounbie Metamibl: mosiokeHne B llepumoamueckoir cucrteMe xumuyeckux siementoB [I. WM.
MenpneneeBa, CTpOeHHME MX aTOMOB, HaXoXJeHue B npupoje. Ousnyeckue u XMMHUUECKHE CBOWCTBA
(na mpumepe HaTpus U Kanusg). OKCUABl U TUAPOKCUABI HATpUs M Kanus. [IpuMeHeHue MIenouHbIX
METAJUIOB U UX COCIMHEHUM.

[IlenoyHO3eMeENbHBIE METAJJIBI MAarHUd MW KajublMil: nosokeHwe B Ilepumoanueckoi cucreme
xumuueckux sneMmeHToB JI. M. MengeneeBa, cTpoeHHE HUX aTOMOB, HAaXOXICHHUE B MPUPOJE.
duznyeckue U XUMUYECKUE CBOMCTBA MAarHUs M Kanblus. BaxkHelmue coeMHeHNs KaiabIusl (OKCHI,
THIPOKCH, cONH). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHHUS.

Amomunuit: onoxkenue B Ilepuogudeckoit cucreme xumuueckux snemeHToB [[. M. Menneneesa,
CTPOEHHE aToMa, HaxOoXJeHue B Tmpupoje. DPuznueckue M XUMHUYECKHE CBOICTBA aTIOMUHHS.
AmMdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: monoxenue B llepuogumyeckoit cucreme xumuueckux snemeHToB [[. M. Menneneesa,
CTpPOEHHE aToMa, HaXxOJeHHe B npupoje. Ousznyeckue U XUMUYECKHUE CBOMCTBa xkene3a. OKCUIBI,
ruapokcubl U conu xxenesa (1) u sxenesa (111), ux cocras, cBoWCTBA U MOTyYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oOpa3lamMi METaJJIOB W CIUIaBOB, WX (DM3MUECKUMU CBOWCTBAMH, H3y4YCHHE
pPE3yNbTaTOB KOPPO3HH METaNIOB (BO3MOXKHO HCIIONH30BaHUE BHICOMATEPUAIIOB), OCOOEHHOCTEH
B3aUMOJICHCTBHUS OKCHJIA KaJbIIUsS U HATPHS C BOJION (BO3MOXKHO HCITOJIb30BAHUE BUIEOMATEPHATIOB),
WCCTIEIOBAaHME CBOWCTB KECTKOM BOJIBI, TIpOIleccCa TOPEHHUsS JKele3a B KUCIOpoae (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPUAIOB), IMPU3HAKOB MPOTEKAaHUs KAueCTBEHHBIX pPEaKUWid Ha HOHBIL:
Marausi, Kajabllus, aTFOMUHMS, ITMHKA, xene3a (1) u xenesza (I11), menu (1), Habnronenne u onvcanue
MPOIIECCOB OKPAIIMBAHUS TJIAMEHW MOHAMU HATPHUS, KU W KaIbIHs (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHAIIOB), HCCJeAOBaHHEe aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHUHHS W THIPOKCHIA
LIMHKA, pEeIEHUE YKCIIEPUMEHTAIIbHBIX 33/1a4 10 TeMe «BakHei1ne MeTasibl U UX COCTUHEHUS.

XuMus M OKpyKamoLas cpeia



BemectBa 1 Marepuansl B IOBCEJHEBHOM JKM3HU YeJIOBEKA. be3omacHOe HUCIIOIb30BAHNUE BEILECTB U
XMUMUYECKHUX peakiuii B ObITy. [lepBas momorb Mpu XMMUYECKUX 0XKOI'axX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKarolei cpelpl (mpeaenabHas JoIycTUMasi KOHIEHTpalts BEIIECTB,
nanee — [1/1K). Posib XUMuM B pelieHHH SKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAUIOB, TOJUMEPHBIE MaTEPHUAIbI).

Mesricnpeomemmnuwie ceasu

Peanuzanus MeXNpeaMETHBIX CBSA3€M NMPU HM3YYEHMM XUMHMM B 9 Kilacce OCYILIECTBISIETCS 4epes3
HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAayYHbIX IIOHATHUN, TaK U TOHATUH, SBIAIOLIUXCA
CUCTEMHBIMU JJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO011e ecTecCTBEHHO-HAy4HbIe TOHATUSA: HAY4HBIH (DaKT, TUIOTE3a, 3aKOH, TEOPUs, aHAJIU3, CUHTE3,
Kiaccu(uKanus, NepuoANIHOCTb, HAOIIOIEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIEIb,
SBJICHHUE, TAPHUKOBBIN 3((EKT, TEXHOJIOTUS, MATEPUAIIBI.

®dusnka: Marepus, aTOM, JIEKTPOH, IIPOTOH, HEMTPOH, MOH, HYKJIHUJ, U30TOIBI, PaJUOAKTUBHOCTD,
MOJIEKYJIa, 3JIEKTPUUYECKHH 3apsiyl, MPOBOJHUKHU, HOJYHPOBOIHUKHU, IUIJIEKTPUKH, (HOTOAJIEMEHT,
BELIECTBO, TE€JO, O0BEM, arperaTHOe€ COCTOSIHME BELIeCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTANTMYECKass peméTka, CIUIaBbl, ()M3WYECKHE BEIMYMHBI, CIUHHIBI M3MEPEHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COMHIIE.

buonorus:  ¢dorocuntes, npixaHue, Ouocdepa, SKOCHCTEMa, MHUHEpalbHbIE YAOOpEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHbIE BELLIECTBA.

['eorpadusa: armocdepa, ruapochepa, MHHEpabl, TOPHBIE TOPOIBI, IOJIE3HBIE HMCKOIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUS MPOrpaMMbl OCHOBHOTO O0ILEro 0Opa3oBaHMs JOCTUTAIOTCS B
Xo0Jle OOy4eHHs XMMUU B €IMHCTBE Y4eOHON M BOCIUTATEIBLHON ACSITENLHOCTH B COOTBETCTBUHU C
TPAAUIIMOHHBIMH POCCUMCKUMHU COLIMOKYJIBTYPHBIMU UM J1YXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH,
OPUHATHIMU B OOLIECTBE MpaBWJIaMd KM HOPMaMu TMOBEJACHHS U CIOCOOCTBYIOT —Ipolieccam
CaMOIIO3HAHUsI, CAMOPA3BUTHUS U COLUAIM3AINH 00Y4aIOIIHUXCS.

JIM9HOCTHBIE PE3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMUXCS PYKOBOACTBOBATHCS CHUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMH U PACHIUPEHHE OMbITa JACSITEIIBHOCTH HAa €€ OCHOBE, B TOM
YHCclie B YaCTH:

1) nIaTPHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAy4YHOMY
HacjeAWI0, TMOHUMAHHUS 3HAYCHHS XUMHUYECKOW HAyKM B JKM3HHM COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BIIAJeTh JOCTOBEPHON HHQpOpMAIMEl O MEepeloBBIX AOCTHKEHHUSIX U OTKPBITHIX
MHUPOBOH U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAayUHBIX 3HAHUSX 00 YCTpOICTBE MUpa U
o01ecTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHHUS O COLIMATIBHBIX HOPMaxX M MPaBUIAX MEXKINYHOCTHBIX OTHOIICHUH B KOJIJICKTUBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, YyueOHOMCCIIeI0BATENbCKOM,
TBOPYECKOM U APYrUX BUAAX EATEIbHOCTH, TOTOBHOCTH K PA3HOOOPa3HOM COBMECTHOU JIEATEIbHOCTH
MIPU BBIMOJTHEHUU Y4YEOHBIX, MO3HABATENBHBIX 3a/1a4, BBIMOJHEHUU XUMHYECKHUX DKCIIEPUMEHTOB,
CO3/1aHUU Y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIH B TIpOIlecce 3TON
y4eOHOU JesTeNbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEJEHUE M MOCTYNKH CBOMX TOBapHINEH C
MO3UIIMHA HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBHI TTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKHE TPEACTABICHUS O BEIIECTBE M XHWMHUYECKOM pPEaKIMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO pa3BUTUSl HAyKU M COCTaBIIAIONIME OCHOBY [UJIi MOHUMAHHUS CYUIHOCTH
HAyYHOW KapTHHBI MHpa, TPEICTABICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTH MPHUPOJIBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOIHOM CPEIoil, O POJIY XMMHUH B IIO3HAHNHU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIC MOTHBBI, HAMPABJIEHHBIC HA MOJYyYE€HUE HOBBIX 3HAHUUM MO XUMHHU, HEOOXOIUMBIE
Ui OOBSICHEHHS HaONIOJIaeMBIX TPOIECCOB M SIBICHHM, IMO3HABATENbHON, WH(MOPMAIMOHHONW H
YUTATEIbCKON KYNbTYPhl, B TOM YHCII€ HaBBIKOB CAMOCTOSTETFHOM PabOThI ¢ y4EeOHBIMU TEKCTaMU,
CIIPaBOYHOM JIUTEPATYPOH, JOCTYITHBIMH TEXHUUECKHUMH CPEJICTBAMH MH(OPMAIIMOHHBIX TEXHOJIOTHII;

UHTEpeC K OOy4YeHHI0 M IMO3HAHWUIO, JI0OO3HATEIbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW M WCCIIEAOBATEIbCKON JEesITeNbHOCTH, K OCO3HAHHOMY BBIOOpY
HAMpPaBIEHHOCTH U YPOBHS 00y4YEHHS B HajbHEHIIIEM;

4) opMuUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTU >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKH Ha
3I0pOBBIN 00pa3 KU3HHU, OCO3HAHHE MOCIEICTBUN W HEMPHITHE BPEIHBIX MPUBHIYEK (YHOTpeOIeHUs
QJIKOTOJIsl, HAPKOTHUKOB, KYpEeHHs), HEOOXOAMMOCTH COONIIOJIEHUs TpaBuUil 0€30MacHOCTH TpHU
oOpaInieHnu ¢ XUMHYECKUMU BEIIECTBAMU B OBITY U PEATbHOU KU3HH;

5) TPy10BOT'0 BOCIIMTAHMS:

MHTEpPEC K MPaKTUIECKOMY M3y4eHUIo mpodeccuil U Tpyaa pa3indHOTO poja, YBaXKEHUE K TPYAY H
pe3yabTaTaM TPYAOBOW AESATENbHOCTH, B TOM YUCIIE Ha OCHOBE MPUMEHEHHUsSI MPEAMETHBIX 3HAHUU 1O



XUMHUHU, OCO3HAHHBIM BBIOOP HWHAMBUAYATBHOW TPACKTOPHUU MPOJODKCHHS OOpa3oBaHUS C y4ETOM
JTUYHOCTHBIX WHTEPECOB M CIOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
YCHEMHOW MPOPECCHOHATBHON JEATSILHOCTH W Pa3BUTHUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
aJanTUPOBATHCS B TPO(ECCHOHATILHOM Cpelie;

6) 3K0JIOrM4eCKOro BOCIIATAHMA:

IKOJIOTHUYECKH TIeJIECO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK NCTOYHHUKY JKM3HU Ha 3eMIie, OCHOBE €€
CYIIECTBOBAHHMSI, TOHMMAaHUE IIEHHOCTH 370pOBOr0 M Oe3omacHoro obpa3a >KH3HHU, OTBETCTBCHHOE
OTHOIIIEHWE K COOCTBEHHOMY (HU3MYECKOMY M IICHXUUYECKOMY 370pPOBBIO, OCO3HAHHUE IICHHOCTH
coOro/IeHHs TIpaBUJI 0€301TaCHOTO TIOBEACHHS IPU padoOTe C BEIIECTBAMH, & TAKXKE B CUTYyaIHsX,
YIPOKAKUIUX 3I0POBBIO U )KU3HU JIFOJEH;

CIIOCOOHOCTH NPHUMEHSTh 3HAHUS, MOJydyaeMble MPU M3YYCHHH XUMHM, IS DPEIICHUs 3ajaad,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJTHON CPelioM, JUIsl TOBBIIIEHUS] YPOBHS SKOJOTMYECKOU KYJIBTYPHI,
OCO3HAHUS TJIOOAIBHOTO XapaKTepa AKOJOTHYECKHX MNPOOJIeM M IMyTeH MX PEIICHHs MOCPEICTBOM
METOJIOB XUMHH, 3KOJOTMYECKOrO MBILIJIEHUS, YMEHUS PYKOBOACTBOBATbCA MM B I03HABATEJIbHOM,
KOMMYHUKATUBHOM U COLIMAJIbHOM MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B coctaBe mMetanpeMeTHBIX Pe3yabTaTOB BBIACIAIOT 3HAUUMBIE /17151 (JOPMUPOBAHUS MUPOBO33PEHUS
oOIICHAYYHBIE TIOHATHUS (3aKOH, TCOPHSI, IPUHIIMIL, THITOTE3a, PaKT, CHCTEMA, IPOIIeCC, IKCIIEPUMEHT U
JpyTOE.), KOTOPhIE HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYCOHBIX MPEAMETaX W ITO3BOJISIOT HA
OCHOBE 3HaHUW U3 ATUX MpeaAMeTOB (OPMHUPOBATH IMPEACTABICHHE O IEJIOCTHOW HAyYHOW KapTUHE
MUpa, U YHUBEpcaJbHble yueOHbIe NeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIC),
KOTOpBIe oObOecrneunBaroT (POPMHUPOBAHME TOTOBHOCTH K CaMOCTOSATEIRHOMY IUIAHUPOBAHHUIO U
OCYIIECTBIICHUIO YYCOHOU NEATEIHLHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornyeckne aelcTBHSA:

YMEHHS UCMOJIb30BATH MPUEMBI JIOTUYECKOTO MBILIJIEHUS TPU OCBOCHUM 3HAHUI: PACKPBIBATH CMBICIT
XUMUYECKUX TTOHATUH (BBIIETATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3h C APYTUMHU
MOHATHUSIMH), UCTIONB30BaTh TOHATUSA Ui OOBSACHEHHUS OTIENbHBIX (PAKTOB M SBICHUH, BHIOMPATH
OCHOBaHUSI U KPHUTEPUU M KIACCH(PHUKAIMU XUMHUYECKUX BEIIECTB M XHUMHUYECKUX peaKui,
yCTaHABIIMBATh NMPUYUHHO-CIICJICTBEHHBIEC CBA3U MEXKAY OOBEKTaMU U3YUYEHUS, CTPOUTH JIOTUYECKUE
paccyxienus (MHIyKTUBHbBIC, JETYKTUBHBIC, 110 aHAJIOTHH), JIeJIaTh BEIBOIBI U 3aKITFOUCHHUS;

YMEHHE TPHUMEHSITh B TMPOLIECCe TMO3HAHUA TOHATUS (TpPEeaIMETHBIE M MeTampeIMeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, WCIOJIb3yeMble B XHUMHHU, NPeoOpa3oBHIBATh MIMPOKO
MPUMEHSAEMbIE B XHMHUHM MOJICIIbHBIE TPEJICTABICHUS — XWMHUYECKHM 3HAK (CHUMBOJI DJIEMEHTA),
XuMu4ecKkas GpopMyiia U ypaBHEHHE XUMUYECKON PEaKIMU — P PEIICHUU yu4eOHO-TI03HABATEIbHBIX
3a7a4, C y4€TOM 3TUX MOJEIBHBIX INPEACTABICHUN BBIABIATH U XapaKTEPHU30BaTh CYLIECTBEHHBIE
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUi, BBISBISTH OOIINE
3aKOHOMEPHOCTH, TPUYMHHO-CJIEICTBEHHBIE CBSI3M W MPOTUBOPEUHS] B HM3Y4ae€MbIX IMpOIEccax |
SIBIICHUSX.

ba3oBble nucciiegoBarebckue JeMcTBYA.

YMEHHE HCIIOJb30BaTh IOCTABJIEHHBIE BOIPOCHI B KAayeCTBE MHCTPYMEHTA MO3HAHMSA, a TaKXKE B
KadyecTBe OCHOBBI I (DOPMHUPOBAHUS TUIOTE3Bl MO TPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;

OpUOOpETEeHNE OMNbITa M0 TUIAHUPOBAHWIO, OPTaHHW3alMM H  IPOBEICHUI0  YUYEHUYECKUX
OKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM MIPOIECCa, CaMOCTOSITENHO IMPOTHO3HPOBATH €ro



pe3yabTar, (opMyaHpoBaTh OOOOMIEHMS M BBIBOABI IO Ppe3yJbTaTaM MPOBEAEHHOIO OIIbITA,
WCCJICTOBAHMSI, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ unopmanmeii:

yMEHUue BbIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATh UHPOPMALUIO PA3IMYHBIX BUJOB U (OpPM
IPEJCTAaBICHUS, I[OJYyYaeMyK U3 pa3HbIX MCTOYHUKOB (Hay4yHO-IIOMYJsIpHas JMUTeparypa
XUMHAYECKOTO COJEpXKaHMA, CIpPaBOYHBIE MOcoOus, pecypchl MHTepHETa), KPUTUYECKH OICHUBATH
MPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE IPHUMEHATh pa3IMYHbIe METOABI W 3alpochl IpU IMOUCKE U 0TOOpe HH(pOpMALUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJUMBIX JUIS BBINOJIHEHUS Y4eOHBIX M IO3HABaTEIbHBIX 3a/ad
ONpeAeNEHHOr0 THIA, NPUOOpETeHWEe omnbiTa B 00JACTH HCIIOJB30BaHHUS HMH(DOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAZICHUE KYJIbTYpOM AaKTHUBHOIO HCIIOJIb30BAHMS PaA3IUYHBIX
IIOUCKOBBIX CHCTEM, CAMOCTOATENIBHO BBIOMpATh ONTUMAIBbHYIO (OpPMY IpeAcTaBIeHUs HHPOPMALUU
U WUIIOCTPUPOBATh pellaeMble 3aJaud HECIOKHBIMU CXEMaMH, JuarpaMMamu, ApyruMu (opmamu
rpaduKu 1 UX KOMOMHAIMSIMH;

YMEHME HCIO0JIb30BAaTh U aHAJIM3UPOBATh B MpoOIecce yueOHOW M MCCIEA0BATEIbCKOM 1eATEIbHOCTH
MHGOPMALIMIO O BJIMSHUM INPOMBIIUIEHHOCTH, CEIbCKOIO XO3iHCTBAa M TPAHCHOPTa HA COCTOSHUE
OKpY’Karollel MPUPOTHON Cpeibl.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUS:

YMEHUS 3aJ1aBaTh BOIIPOCHI (B X0/1€ quanora U (WiIM) AUCKYCCHUHN) TIO CYIIECTBY OOCYKIaeMOil TeMBI,
(bopMyIMpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEATI0OKEHHOM 3a/1auu;

YMEHMsI IPEACTABIATh IOJIYYEHHBIE PE3YJIbTAaThl I103HABATEIBHOW JACSITEIBHOCTH B YCTHBIX H
MIMCBMEHHBIX TEKCTaX; JejaTh MPE3EHTALMI0 PE3YIbTAaTOB BBIIOJHEHUS XMMHUYECKOIO SKCIIEPUMEHTA
(JtabopaTopHOTrO OMbBITa, JTAOOPATOPHOW pPAOOTHI MO WCCICAOBAHUIO CBOMCTB BEIIECTB, y4EOHOTO
MIPOCKTA);

YMEHHUS Y4eOHOro COTpPYAHHMYECTBA CO CBEPCTHHUKAMM B COBMECTHOM IIO3HABATENbHOM WU
HCCIJIEIOBATENbCKON JIEATENbHOCTH MPU PEIICHUH BO3HUKAIOLIUX IPoOJieM Ha OCHOBE Y4€Ta OOLIMX
MHTEPECOB M COIJIACOBaHMS MO3ULMH (00CYXIeHus, OOMEH MHEHUSMH, «MO3TOBBIE ILITYPMBI»,
KOOpJAMHAILMSI COBMECTHBIX JIEHUCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KA4eCTBA BBHINIOJHEHHON
paloThI U ApyTHE).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHME CaMOCTOSATEIbHO ONpPENENsTh LEIN JAEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATEIBHOCTh, BEIOMpPATh Hambolee
3¢ deKTUBHBIE CIIOCOOBI peleHHs] Y4eOHbIX M MO3HABATENIbHBIX 3a/1a4, CAMOCTOSATEIBHO COCTaBIAThH
WM KOPPEKTHPOBATh IPEUIOKEHHBIM AJITOPUTM JEWCTBUM IPU BBINOJIHEHUU 3aaHUM C Y4ETOM
MIOJIyYEHUs HOBBIX 3HAHMHW 00 H3y4yaeMbIX OOBEKTaX — BEUIECTBAX M peaKUusiX, OLIEHUBATH
COOTBETCTBHE IOJIyYEHHOI'O PE3yJbTaTa 3asBJICHHOM LIENH, YMEHUE HCIIOJIb30BAaTh U AHAIU3UPOBATH
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO OCBOEHHIO 00S3aTEIBLHOTO COJEP)KaHUs, YCTAaHOBIEHHOTO
TaHHOM (enepanbHON paboyell NMporpaMMoM, BBIIENSIOT: OCBOCHHBIE OOYYaIOUIMMUCS Hay4yHbIE
3HaHUs, YMEHUS U CIOcOObl AeWCTBU, crnienupuyeckue Ui MpeAMETHONH obmacTu «XUMHS», BUABI
JeSITeIbHOCTH TI0 MOJTYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPHpEeTalui, IpeoOpa3oBaHUIO U IPUMEHEHUIO
B Pa3IMUHBIX YYEOHBIX U HOBBIX CUTYallHsIX.

K xoHuy oOyueHus B 8 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXKaTh
Cc(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:



® pacKpbIBaTb CMBICI OCHOBHBIX XMMHMYECKHMX IIOHSATHI: aTOM, MOJEKYJa, XUMHUYECKHH JJIEMEHT,
IIPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAs M HEOJHOPOJHAs), BAJCHTHOCTH,
OTHOCHUTEJIbHAsl aTOMHas M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBasi JOJS XHMHYECKOTO 3JEMEHTa B COCAWHEHHH, MOJAPHBIA OOBEM, OKCHI, KHCIOTA,
OCHOBaHHUE, COJIb, OJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKUCICHMS, XHMHYECKas peakuus,
KiIaccu(uKaluus peakuuid: peakUuu COEAMHEHMs, PeakUUH pas3JIoKeHMs, peaklUM 3aMeleHHUs,
peakimu oOMEHa, PK30- U IHJIOTEPMHUUYECKHE PEAKIMH, TEIJIOBOH 3((deKT peakuuu, sapo aroma,
AJIGKTPOHHBIA CJIOH aroMa, aTOMHas OpOUTalb, PAagUyC aToMa, XUMHUYECKass CBSA3b, MOJSpHAs W
HENoJIIpHAasl KOBAJICHTHAsl CBsA3b, MOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MaccoBas JOJIA
BelleCTBA (IIPOLEHTHAs! KOHLIEHTPALHsI) B paCTBOPE;
WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX IOHATUH M NPUMEHATH OTU IOHATHS IpU
OIMCAaHNU BELIECTB U UX NIPEBPALLECHUM;
UCMOJb30BaTh XHMMHYECKYH0 CHMBOJIMKY JJIsi COCTaBJIeHUs (OpPMYJ BELIECTB U ypaBHEHUH
XUMHYECKHUX PEAKIIM;
OIpENIeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OHHAPHBIX COCIMHEHMSX, CTEHNEHb OKUCIICHUS
AJIEMEHTOB B OHMHApHBIX COEAUHEHMSIX, INPUHAIICKHOCTh BELIECTB K ONpPEIEIEHHOMY Kiaccy
COeMHEHUI 1o (opmynaMm, BUJ XUMHUYECKOW CBSI3M (KOBAJIEHTHAs M MOHHAs)) B HEOPraHMYECKHUX
COCIMHEHUSX;
packpsiBaTh cMbIca llepumogmueckoro 3akona /[[. M. MeHnpaeneeBa: N€MOHCTPUPOBATh IMOHWMAaHUE
NIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHUX DJIEMEHTOB OT UX MojoxkeHus B [lepuonnueckon
CUCTEME, 3aKOHOB COXPAHEHHs MacChl BELIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOIO
Y4EHMs, 3aKOHAa ABOTraapo;
ONUCBHIBaTh M XapakTepu3oBaTh TabauuHyro Qopmy Ilepmoauueckoil cucTeMbl XMMHUYECKHUX
AJIEMEHTOB: pPAa3IMyaTh MOHATUS «rjaBHas noiarpynna (A-rpynna)» u «moboyHas noarpynmna (b-
rpyIa)», Majible ¥ OOJNBIINE TEPUOJbI, COOTHOCHUTh O0O3HAYCHHS, KOTOPHIE MMEIOTCS B TaOIUIle
«Ilepnonnyeckas cucrema xumudeckux odiemeHtoB JI. M. MenzgeneeBa» ¢ 4YUCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHsI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, oOliee 4ucio
AJIEKTPOHOB U paclpeieNieHUue UX 0 AIEKTPOHHBIM CIIOSIM);
KJaccu(UIUpoBaTh XMMHUYECKUE 3JIEMEHThI, HEOPraHMYECKHe BeIeCTBa, XMMUYECKHE peakuuu (1o
YHCIIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, [10 TEMJIOBOMY 3D PEKTY);
XapakTepu3oBaTh (OMHMCHIBaTh) OOLIME XHMUYECKHE CBOICTBAa BEIIECTB pPAa3IMYHBIX KJIACCOB,
MOATBEPK/asi ONHCAaHWE NPUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHHUH COOTBETCTBYIOIIUX XHUMHUYECKHX
peaKuuii;

® IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HMX KAauye€CTBEHHOI'O COCTaBa, BO3MOXXHOCTHU
IIPOTEKAHNS XMMUUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSX;

® BBLIYUCISATH OTHOCUTEJBHYIO MOJIEKYJISPHYI0O U MOJIIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIO
XMUMHYECKOI0 3JIEMEeHTa Mo (popMyJie COEMHEHNUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH
pacuéTel [0 YpaBHEHUIO XUMUYECKON peaKkuy;

® IPUMEHATH OCHOBHBIE OIEPAllMM MBICIUTEIBHON IESATENIBHOCTH — aHAIM3 U CHHTE3, CPABHEHHUE,
00001IeHHEe, CUCTEeMATH3AINI0, KIIACCU(PUKAIINIO, BRISIBJICHUE MPUYNHHO-CIICICTBEHHBIX CBSI3EH — IS
M3YYEHHUs CBOMICTB BEIIECTB M XMUMHUYECKHUX pEaKUUH, €CTeCTBEHHO-HAYYHbIE METOJbI NO3HAHUS —
Ha0JI0IeHNe, U3MEPEHNE, MOIETMPOBAHNUE, IKCIIEPUMEHT (PeabHbIi U MBICIIEHHBIN);

e CJIeJIOBaTh MpaBUJIaM IOJIb30BAHUS XUMUYECKOU MOCY 101 1 1a00paTOpHBIM 000pYIOBAaHUEM, a TAKKE
npaBUjgaM OOpaIlleHHsT C BEIIeCTBAMM B COOTBETCTBUM C HWHCTPYKLHUSMH 110 BBIMOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJIYYEHHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB (BOAOPOIa



W KHUCJIOpOJa), TMPUTOTOBJICHUIO PACTBOPOB C OMPEAENEHHON MacCOBOM J0JiIed pacTBOPEHHOTO
BEILIECTBA, TUIAHUPOBATH U MPOBOAUTH XUMHUYECKHUE IKCIIEPUMEHTHI 0 PACHO3HABAHHIO PAaCTBOPOB
IeJI0YeH ¥ KUCIIOT C MIOMOIIBI0 HHANKATOPOB (JakmMyc, (heHon(TanenH, METHIOPAHK U APYTHUE).

K koHiy oO6y4yenus B 9 kiacce mpeIMeTHbIE pe3yJabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OPMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHHUIA:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHATUA: XMMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, UOH,
KAaTHOH, aHWOH, NIPOCTOE BELIECTBO, CIIOXHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD,
CTENEHb OKHCJICHMS, XMMUYECKas PEaKIHs, XMMHUYEeCcKast CBs3b, TEIUIOBOW 3((eKT peakuuu, MoJb,
MOJIApHBIA O00BEM, PACTBOP, AJIEKTPOJIUTHI, HEINEKTPOJIMTHI, DJIEKTPOIUTHYECKAs AUCCOIMALIMS,
peakuyu HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOEe paBHOBECcHE, OOpaTHMble W HEOOpaTUMBbIE
peaxkiuy, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, OKUCINUTENIb, BOCCTAHOBUTEIND, OKUCIEHUE U
BOCCTAQHOBJICHHE, QJJIOTPONUs, aM(OTEepHOCTb, XUMHUYECKas CBs3b (KOBAJIEGHTHAs, WOHHA,
MeTaJlJI4ecKasi), KpucTaindeckasi pemérka, KOppo3usk METaJUIOB, CIJIaBbl, CKOPOCTh XUMHUYECKOU
peakuuu, npeaenbHo gonycrumas konuentpanus 111K Bemectsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHX IMOHATHUM M NPUMEHATh 3TH HOHATUS IPHU
ONMCAHUU BEUIECTB U UX MPEBPALICHU;
UCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY [UJIsi COCTaBleHHS (OpMyN BEIIECTB W ypaBHEHUH
XUMHUYECKUX PEAKIUH;
ONpeJEeATh BaJIEHTHOCTh U CTENEHb OKUCICHHUS] XUMUYECKHUX 3JIEMEHTOB B COCIMHEHUSX Pa3IuYHOIrO
COCTaBa, NPUHAMJIEKHOCTh BEIIECTB K OINpEAEIEHHOMY KJIACCy COEIMHEHUH 1o (opmysnaMm, BHJ
XUMHUYECKOHN CBSA3M (KOBaJIeHTHAasl, HOHHAs, METAJUIMYECKasl) B HEOPraHUUYECKUX COEIMHEHUSX, 3apsi
MOHA M0 XUMUYECKOH (opMyIie, XapakTep Cpebl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COEAUHEHUM,
TUI KPUCTAIUIMYECKOMN pEelIETKY KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMbIci [lepuogunueckoro 3akona /. 1. MenaeneeBa u 1EMOHCTPUPOBATH €r0 NOHUMAHUE:
OMKCHIBATH W XapaKTepu3oBaTh TabmuuHyto ¢opmy llepuoanyueckoil CUCTEMBl XUMHYECKHX
AJIEMEHTOB: pPa3InyaTh MOHATUS «TJaBHas noiarpynna (A-rpynmna)» u «mobouyHas noarpynmna (b-
rpynmna)», Majible U OoJblIME MEpUOAbl, COOTHOCUTH OOO3HAu€HUs, KOTOpblE MMEIOTCS B
MepUOANYECKON TabmuIe, C YHCIOBBIMU XapaKTePUCTHKAMH CTPOCHHUS aTOMOB XUMHYECKHX
3JIEMEHTOB (COCTaB U 3apsij A1pa, 00Ilee YUCIO 3JIEKTPOHOB U PACHpPEesIeHUEe UX MO AJIEKTPOHHBIM
CJIOSIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB DJIEMEHTOB M MX COCIMHEHHUH B
IpeJienax MajbIX EPUOJO0B U IVIaBHBIX MOATPYII € YUETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(UIUPOBATh XMMHUECKHUE 3JIEMEHTbHI, HEOPraHMYECKHE BEIIECTBA, XMMHUECKHE peakuuu (1o
YHUCIy M COCTaBy YYacTBYIOLIMX B PpEaKLUMU BEIIECTB, MO TEMIOBOMY 3((EeKTy, MO0 HU3MEHEHUIO
CTENEHEH OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);
XapaKTepPU30BaTh (OMUCHIBATH) 00IIKE U crienn(PUUecKiue XUMUYECKUE CBOMCTBA MPOCTHIX U CIOKHBIX
BELLIECTB, MOJATBEpPXkAasi ONUCAHWE TpPUMEpPaMU  MOJEKYISPHBIX W  HMOHHBIX  ypaBHEHM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;
COCTABJISITh YPABHEHHS AJIEKTPOJUTUUYECKON AMCCOLMALIMM KUCIOT, LIEJIOYEH W COJIeH, MOJHBIE U
COKpalI€HHbIE YpaBHEHHUS peakUuii HOHHOro OOMEHa, ypaBHEHHUS peakUui, MOATBEPKAAOIINX
CYLIECTBOBAHHME F€HETUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3IUNYHbBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIUI IOCPEACTBOM COCTaBICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKluil;
MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXHOCTH IPOTEKaHUs
XUMHUYECKUX TPEBPAIICHUIA B Pa3JIMUYHBIX YCIOBUSIX;



BBIYHCIIATh OTHOCHUTEIBHYIO MOJIGKYJSPHYIO M MOJSPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIO
XUMHUYECKOT'0 JIEMEHTa 10 GopMyJie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOpE, IPOBOJAUTH
Pacy€Thl IO YPAaBHEHHUIO XUMHUYECKON PEAKIINY;

coOII0AaTh MPaBUiIa MOJIb30BAHUS XUMUYECKON MOCYI0H U 1a00paTOpPHBIM 00OPYJOBAaHHEM, a TAKKe
mpaBwia OOpamieHus C BEIIeCTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH 10 BBITOJHEHHUIO
1ab0PaTOPHBIX XUMHUYECKUX OIBITOB MO TIOJYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAKa
U YTJIEKHUCIIOTO rasa);

MPOBOANTH PEAKIUU, MOATBEPKAAIONINE KAYECTBCHHBI COCTAaB PA3JIMYHBIX BEIISCTB: PACIIO3HABATH
OTBITHBIM IYTEM XJIOPHUA-, OpOMUA-, HOIUI-, KapOoHaT-, pocdar-, cunmukar-, cyiabhar-, THAPOKCHI-
MOHBI, KATUOHBl aMMOHHSI U HOHBI M3YyYEHHBIX METAJJIOB, NMPUCYTCTBYIOLIHME B BOJHBIX pacTBOpax
HEOPTaHMYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIC ONEpAlMU MBICIUTEIbHON NEATENbHOCTH — aHaJu3 M CUHTE3, CpaBHEHUE,
0000111eHIe, CUCTEMATH3AIUIO, BEISIBJICHHE PUYHHHO-CIICJICTBEHHBIX CBSI3EH — JIJISl M3YYCHUS CBOWCTB
BEUIECTB M XUMHYECKHX pEaKIHil, €CTeCTBEHHO-Hay4YHbIE METOAbl MO3HAHUS — HaOII0IeHHE,
U3MEepeHue, MOACTUPOBAHUE, SKCIIEPUMEHT (pEaIbHbIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne HanmMmenoBanue
(undposbie)
n/ pa3aesioB U TeM KoHTposbH IMpakTHyec
Bcero oOpa3oBaTejibHbIE
n NMPorpamMmbl bie padoThI KHe padoThl
pecypchl
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
XUMHSA — BaKHas
o0OJiac
CC;ICC”:]:OSHaHI/I}I u bubmmorexa [IOK
1.1 . 5 2 https://m.edsoo0.ru/7f4183
MPaKTUYECKON 7c
JEATENLHOCTH -
YyeJIOBEKa
BemectBa u bubnuorexa [JOK
1.2 XUMHUYECKUE 15 1 https://m.edsoo.ru/7f4183
peaKIuu ic
Wroro mo paszneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Ezii};:'oﬂ. bubnmoreka [IIOK

2.1 6 https://m.edso0.ru/7f4183
[TonsiTHe 00

ic

OKCHJIaX
Bonopon.Ilonstue bubnmnoreka [JOK

2.2 0 KUCJIOTaX U 8 1 https://m.edso0.ru/7f4183
COMAX 7c
Bopna. Pacteopsl. bubnmnoreka [JOK

2.3 [Tonsitue 06 5 1 1 https://m.edsoo0.ru/7f4183
OCHOBAHMSIX 7c
OCHOBHBIE KJIACCHI bubnuoteka [JOK

2.4 HEOPraHUYECKUX 11 1 1 https://m.edso0.ru/7f4183
CO€IUHEHHUI 7c

Hroro no paznery 30

Pasznea 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuuyeckux 3jaementon /1. U.

MenaeneeBa. CTpoeHne aToMoOB. XuMHYecKas cBsA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE

peaknuu
m .
Saiizojmecm“ Bu6morexa [IOK
3.1 Meproueckas 7 https://m.edso0.ru/7f4183

CHUCTEMA

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

XUMUYECKHUX
anemenToB 1. U.
Meunneneesa.

Ctpoenue aToma

[10 ITPOI'PAMME

XumMmuyeckas
CBSI3b. bubnmoreka [JOK
3.2 OKHUCIIUTENBEHO- 8 https://m.edsoo.ru/7f4183
BOCCTAHOBUTEIIbH 7c
bIC PEaKIIUU
bubmuoreka [JOK
Wroro no pazneny 15 https://m.edsoo.ru/7f4183
ic
bubmuoreka [JOK
PesepBHoe Bpemst 3 https://m.edso0.ru/7f4183
7c
OBLLIEE
KOJIMYECTBO YACOB 68



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

9 KJIACC

KoumnuectBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue
(undposbie)
n/ pa3aesioB U TeM IIpakTHyeck
Bcero oOpa3oBaTejibHbIE
n NMPOrpamMmbl He padoThl
pecypchl
Pa3ned 1. BemecTBo U XuMH4yecKkme peakiun
[ToBTOpEHME U
yIIIyOJIeHHE bubmuorexka [JOK
1.1 3HaHU#H OCHOBHBIX 5 https://m.edsoo.ru/7f41a6
paszernoB Kypca 8 36
KJlacca
O
3a(1:<I:)(1){]i)P11\:eI:e HOCTH bubmmorexa LIOK
1.2 P 4 https://m.edso0.ru/7f41a6
XUMHUYECKUX
y 36
peakmuit
DNEKTPOIUTUUECK
ast TUCCOLMAaIus. bu6mmoreka [JOK
1.3 XuMuueckue 8 https://m.edsoo0.ru/7f41a6
peakiuu B 36
pacTBopax
Uroro no pazneny 17

Pasznea 2. Hemeraibl 1 HX coeIMHEHUS

O61mmas
XapaKTePUCTHKA
XAMUYECKHUX
aneMenToB VIIA-

TPYIIIBL.
T"anorens!

2.1

O61mmas
XapaKTepUCTHKA
XUMHUYECKUX
as1eMeHTOB VIA-
rpynnsl. Cepa n eé€

2.2

COCIUHECHUA

O06as
XapaKTepUCTHKA
XUMHUYECKUX

2.3
351eMeHTOB VA-

rpynmnsl. A30T,
dbocdop n ux

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6
36

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a6
36
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https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636

COCOUHCHUA

O61mas
XapaKTEePUCTHKA
XUMHYECKHX

24 snemeHToB |VA-
IpyIIBL. YTIEpos
Y KPEMHHUM U UX
COETMHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f41a6
36

Uroro no pazneny

25

Pa3gen 3. MeTaajabl M HX COeAUHEHUA

OO6mue cBoiicTBa

3.1
METAJUIOB
Baxueiinue
3.2 METaJUIbl U UX
COEIMHEHUS

Uroro no pazneny

16

20

Pa3znen 4. Xumus u okpyxaomas cpeaa

bubmuoreka [JOK
https://m.edsoo.ru/7f41a6
36

bubmuoreka [JOK
https://m.edsoo.ru/7f41a6
36

BemectBa u bubnmoreka [JOK
4.1 MaTepHabl B 3 https://m.edsoo.ru/7f41a6
JKHU3HU YCIIOBCKaA E
Hroro mo pazneny 3
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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ITHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
Ne Jara Tema ypoka

1 IIpenmer xumuu. Ponp XuMuu B )KU3HM YeJIOBEKA. 1eJia U BEMIECTBA

2 [TonsiTrie 0 MeTOAaX MO3HAHMS B XUMUU

3 [TpakTueckas padora Ne 1 «I[IpaBusia paboThl B 1a0OpaTOPUH U MPUEMBI
oOpaiteHus ¢ 1adopaTOPHBIM 000PYTOBAHUEM

4 YucTeie BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

5 [Tpaktuyeckas padora Ne 2 «Pa3nenenue cMmeceil (Ha mpuMepe OYUCTKU
MOBAPEHHOI COIM)»

6 ATOMBI U MOJIEKYJIBI

7 XHUMUYECKHUE PIIEMEHTHI. 3HAKH (CUMBOJIbI) XUMHUECKUX 2JIEMEHTOB

8 [TpocThie U CIIOKHBIE BEIIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE

10 3aKOH MMOCTOSIHCTBA COCTaBa BelIecTB. XuMudeckas ¢popmyina. BageHTHOCTh
ATOMOB XMMHYECKHUX DJIEMEHTOB

11 OtHocutenbHast aroMHast Mmacca. OTHOCHTENIbHAS MOJICKYJISIpHAs Macca

12 MaccoBasi 10J1s XUMHUYECKOTO JI€MEHTa B COSIMHEHUHT

13 KonnuecTtBo BemectBa. Monb. MonspHas macca

14 Du3nUecKre U XUMUYECKHE SBICHUs. XUMUYECKask peakius

15 [Tpu3Haky U yClIOBUS MPOTEKAHUS XMMHUECKHUX PeaKIMii

16 3aKOH COXpaHEHMsI MacChl BeNECTB. XMMHUECKHUE YPAaBHEHUS

17 quncnveﬂpm KOJINYECTBA, MACCHI BEIIECTBA [0 YPABHEHHUSIM XHMHUYECKIX
peaxui

18 Knaccugukarus XuMHUECKUX peakunil (COSTNHEHNUS, Pa3I0KEeHUs, 3aMEIICHHS,
oOMeHa)

19 M. B. \J‘IOMOHOCOB — yuéHbIi-3HIMKI0Ne1uCcT. O000IIeHnEe U CUCTeMaTHU3aIus
3HAHUU

20 Kontponbnas pabora Nel o teme «BerecTBa 1 XUMHUYECKHE PEAKITUI

21 Bo3ayx — cmech razoB. CocraB Bo3nyxa. Kuciaopog — aseMeHT u npocroe
BeniectBo. O30H

29 Ou3nyuecKkre 1 XUMUYECKHe CBOWCTBA KHCIOpo/a (peakiuy OKUCICHNUS,
ropenue). [lonstue 06 okcumax

23 CrniocoObl nostydeHus KUCaopo/ia B 1a00paTOPUU U MPOMBIIUIEHHOCTH.
ITpumeHeHue Kuciopoia

24 TemnoBoit 3 PekT XuMUIEeCKON peaKIiuu, MOHATHE O TEPMOXUMUYECKOM
YPaBHEHMH, 3K30- U SHAOTEPMHUUECKUX PEAKIUIX

o5 TonnuBo (He(dTh, yroiab U MeTaH). 3arpsi3HeHue BO3AyXa, CIOCOObI €ro
PEJOTBPALICHUS

26 [TpakTuueckas pa(EOTa Ne 3 o Teme «Ilomydenne u coOupanue Kuciaopoaa,
U3y4YEHHE €r0 CBOMCTBY

27 Bonopon — anemeHT u nnpoctoe BeuecTBo. Haxoxnenue B npupoje

28 dusnueckue U XMMUYecKue cBoiicTBa Bogopoaa. [IpumMenenne Boiopoa

29 [loHsiTHE O KUCIOTAX U COJSAX

30 Crioco0bI morydeHus BOZOPOa B 1a00OPaToOpuu

31 [TpakTraeckas pa6VOTa Ne 4 o reme «Ilonmyyenue u cobupanue Boopo/a,
M3YYEHHE €ro CBOMCTB

32 ModnsipHblii 00bEM ra3oB. 3ak0H ABOTaapo

33 Boruncnennst 00b€Ma, KOJIMUYECTBA BEIIECTBA ra3a M0 €ro M3BECTHOMY




KOJIMUECTBY BELIECTBA WK 00BEMY

Brrancnenus 00bEMOB ra3oB 10 YpaBHEHHIO PEaKIMH HA OCHOBE 3aKOHA

34 00BEMHBIX OTHOIIICHUH ra30B

35 dusnyeckue U XUMUYECKHUE CBOMCTBA BOJIBI

36 CocraB ocHoBaHui. [ToHsiTHE 00 MHAUKATOpaX

37 Bopa kak pactBopurens. HachlllieHHbIE M HEHACBIILIEHHBIE pacTBOpbl. MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE

38 HpaKTHq“eCKa;f pabota N:_) S o TeMe «HprFOTOBJIeHI/IC pacTBOPOB C
ornpeaenéHHON MacCcOBOM JI0JIEi paCTBOPEHHOTO BEIIECTBAY

39 Kontposbnas padora No2 o teme «Kucmopoa. Bogopoa. Boga»

40 Oxcuppl: cocTaB, Ki1accu(UKaIysi, HOMEHKIIATypa

a1 [TomyueHnue M XuMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB

42 OcHoBaHMsI: COCTaB, Kiaccuukalys, HOMEHKJIAaTypa

43 ITonydyeHne 1 XuMHUYECKUE CBOMCTBA OCHOBAHUM

44 Kucnotsr: coctas, knaccudukaiiyisi, HOMEHKIATypa

45 [Toryuenue 1 XuMHUYEeCKHEe CBOMCTBA KUCIIOT

46 Conu (cpennue): HOMEHKIIATypa, CIOCOOBI MOJTYyYeHUsI, XHMUYECKHUE CBOWCTBA

47 [TpakTuueckas paborta Ne 6. Perienne skcriepuMeHTaIbHBIX 3a7a4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHCHHIN

48 ['eHeTnyeckas CBSI3b MEXKAY KJacCaMH HEOPTraHMUECKUX COCTUHEHHM

49 O06001IeHNEe U CHCTeMAaTU3alns 3HAHUN

50 KOHTpOJILHi;'I pabota Ne3 o teme "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COCTMHCHU I

51 [TepBble MOMBITKY KIacCUPHUKAITUN XUMUYECKUX AyieMeHTOoB. [loHsTHE O Tpymmax
CXOJIHBIX JIEMEHTOB

52 Ilepunonnueckuii 3akoH u Ilepuonnueckas cucreMa XMMUYECKUX 2J1EMEHTOB /1.
N. MenneneeBa

53 [Tepuonpl, rpymnmbl, TOATPYIIITHI

54 Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl

55 CtpoeHnue 2JIeKTPOHHBIX 000JI04€K aTOMOB 3J1eMeHTOB [lepronnueckoi
cuctemsl J[. 1. Menaeneena

56 XapakTepucTuKa XUMHYECKOTO0 dJIEMEHTa 0 ero noJioxkeHuto B [lepuoanueckoii
cucteme /1. 1. MenaeneeBa

57 3nauenue [lepuonnyeckoro 3aKoHa JUIsl pa3BUTHS HAyKHu U npaktuku. J[. W.
MeneneeB — y4€Hbl, IEAAror U rpakJaHuH

58 DJIEKTPOOTPUIIATETLHOCTh ATOMOB XUMHUYECKHX JIEMEHTOB

59 WNonnas xumudeckas CBs3b

60 KoBasieHTHast monsipHast XMMUYECKas CBS3b

61 KoBasieHTHast HeMoOsIpHAsT XUMUYECKasi CBSI3b

62 CreneHb OKUCIEHUS

63 OKHCINTENEHO-BOCCTAHOBUTENBHBIC PEAKIINN

64 OKHCIHUTENN U BOCCTAHOBUTEIHN

65 KonTponbnas pabota Ne4 o teme «CtpoeHue atoma. XUMHUECKask CBS3b)

66 PesepBHEIi ypok. O000IICHNE U CHCTeMAaTHU3alNs 3HAHUN

67 PesepBHeIil ypok. O600ITIEHHE U CUCTeMAaTH3alHs 3SHAHUHA

68 PesepBHEIi ypok. O000IICHNE U CHCTeMAaTH3alNs 3HAHUN




9 KJIACC

Ne Jara Tema ypoka

1 [Iepnoanueckuii 3akoH. Ilepuonnueckas cuctemMa XMMHU4ECKUX 3J1eMeHTOB [1. .
Meunpeneena

9 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUUYECKUX 3JIEMEHTOB IIEPBBIX TPEX
NIEPHOJIOB

3 Knaccudukanus u HOMEHKIIaTypa HEOPraHUYEeCKUX BEIIECTB

4 Bu bl XMMUYECKON CBA3U U TUIIBI KPUCTAJUIMYECKUX PELIETOK

5 Kontpoinbnas padora Nel o teme «IloBTOpenue u yriyoiaeHrue 3HaHUI
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»

6 Knaccudukanus XuMHUUECKUX peaklui Mo pa3IyHbIM PU3HAKAM

v ITonsiTHE O CKOPOCTH XUMUYECKOMN peakuu. [IoHsATHE O TOMOTEHHBIX U
TE€TEPOre€HHBIX PEAKIMIX
[TonsTHe 0 XMMHUYECKOM paBHOBECHH. PAKTOPBHI, BIUSAIOLIUE HA CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUUYECKOT0 PABHOBECUS

9 OKHCINTEIbHO-BOCCTAHOBUTENbHBIE PEAKIINU

10 Teopus snekTponuTudeckoil qucconpanui. CHIbHBIE B CTa0bIe SJIEKTPOIUTHI

11 Honnble ypaBHEHHsI peaklui

12 XuMH4YecKue CBOfIC;[‘B& KHUCJIOT MU OCHOBAHHI B CBETE MPEICTABIICHUN 00
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI

13 XUMHYECKHE CBOMCTBA COJIEH B CBETE MPEICTABICHUM 00 3JIEKTPOITMTHIECKOM
JUCCOIMAlIU

14 ITonsiTe 0 ruapoIM3e coen

15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

16 [TpakTnueckas paborta Ne 1. «Pemienue sKciepuMeHTaIbHbBIX 33124

17 KonTponbnas padora Ne2 no teme «JIEKTPOIUTUYECKAS JUCCOLUALIMS.
XHUMHYECKUE PEAKIIUN B PACTBOPAX»

18 OO6m1as XxapaKTepruCTHUKa raJJor€HOB. XMMUUYECKHE CBOMCTBA Ha MPUMEPE XJIopa

19 Xnoposogopoa. ConsHast KUCIIOTa, XMMUUYECKHAE CBOMCTBA, NOJyUYEHHE,
MIPUMEHEHUE

20 H"paKTI:I‘{eCKaSI pabota Ne 2 o teme «IlomydyeHue ConsHOM KMCIOTHI, U3ydeHHE
e€ CBOWCTB»

21 Bbruncnenys o ypaBHEHUAM XUMUYECKUX PEaKLUi, €CIIM OJIMH U3 PEareHTOB
JIaH B U30BITKE

22 OO6mas xapakrepucTuka 31eMeHToB VIA-rpynmnst

23 AnnotponHsle Moaudukanuu cepsl. Haxoxaenue cepbl U €€ coelMHeHUH B
npupoje. XMuMHYECKHE CBOKCTBA CEPBI

24 CepoBosiopoJ1, cTpoeHHe, GU3NIecKrue U XMMUYECKHE CBOMCTBA

o5 Oxkcuppl cepbl. CepHas KUCIIOTa, (U3MUECKHE U XUMUYECKHE CBOMCTBA,
MIPUMEHEHUE
XUMHYECKUE peakilny, JieXalllle B OCHOBE IPOMBIIIIIEHHOTO Cllocoba

26 MIOJIyYEHUS CEPHOM KUCIIOTBI. XMMHUECKOE 3arps3HEHNE OKPYXKArOIIeH Cpeibl
COEJTMHEHUSIMU CEPBI

27 Briuncnenue MmaccoBoil 1011 BbIXOa NPOAYKTA PEAKITUU

28 OO61as xapakTepucTHKa 3JeMeHTOB VA-Tpymnnbl. A30T, paclipocTpaHeHHE B
npupoze, Gu3nyeckue 1 XMMUYECKHe CBOMCTBA

29 AMMHak, ero Gpu3nYecKre 1 XMMUYECKIEe CBOMCTBA, MOJTYYCHHE U MPUMEHEHNE

30 [Tpaktdeckas padora Ne 3 mo Teme «[loyueHne aMmmuaka, M3ydeHUe €ro




CBOMCTB»

31 A30THas KUCIOTa, € Pru3nyeckre 1 XUMHUYECKUE CBOMCTBA
Hcnonp30BaHne HUTPATOB U COJICH aMMOHUS B KAUYECTBE MUHEPAIbHbBIX

32 yno0peHuit. XuMHU4YeCKOe 3arpsi3HEHHE OKPYKAIOIIEH CpeJibl COeTMHEHUSIMU
azoTa

33 ®dochop. Okcun iboubopa (V) u pochopnas kuciota, pusndeckue u
XUMHUYECKHE CBOICTBA, MOJIyYeHHE

34 Hcnonb3oBanue GpocaToB B KaueCTBE MUHEPATBHBIX yI0OpeHuil. 3arps3Henue
MIPUPOTHON cpenbl pochaTamu

35 Yrnepon, pacupocTpaHeHue B IpUpoJie, PU3NIECKIE U XMMHUECKHUE CBOMCTBA

36 Oxkcuppl yriaepojaa, ux pu3uveckre U XUMHIECKHUE CBOMCTBA. DKOJIOTHYECKHE
po0JIeMBI, CBsA3aHHbIE ¢ OKcuaoM yriepoaa (1V)

37 YroapHas KucioTa v €€ Coau

38 [Tpaktuueckas padora Ne 4 o teme "llosmydeHue yriieKucioro rasa.
KauecTtBeHHast peakuius Ha KapOOHaT-HOH"

39 [lepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHHIX
yriaepojaa

40 KpemHuwii u ero coetuHeHus

a1 [TpakTideckas paborta Ne 5. Perenne sSKkCIepuMEHTATBHBIX 33724 110 TeMe
«Baxknelme HeMeTaubl U UX COCAMHEHUS

42 Kontposbnas pabora Ne3 no teme «Bakneime HeMeTauibl M UX COSIMHEHUS
OO0m1as XxapakTepucTUKa XUMHUECKUX 3JIEMEHTOB — METaUI0B. MeTayuinueckas

43 CBSI3b M METaJTNYecKas KpucTauinyeckas pemérka. dusndeckre cBONCTBa
METAJIJIOB

44 XUMHYECKUE CBOWCTBA METAIIJIOB. DIEKTPOXUMHUUECKHM Pl HAIPSKECHUIA
METAJIJIOB

45 O6mmue criocoObl NOJY4EHHs METAILIOB. CmnaBel. Beruncnenus mo ypaBHEeHUsIM
XUMUYECKHUX PEaKIUid, €CITM OJIMH U3 PEareHTOB COJEPKUT MPUMECH

46 [TonsiTHE O KOPPO3UH METAIIIIOB

47 [Ilenounbie METATIIBI

48 OKCHJIBI ¥ THIPOKCHIBI HATPHS M Kalus

49 [IenoyHo3eMeIbHBIE METAIUIBI — KAIbIUM U MarHui

50 Baxueimre coeTMHEHUS KATBITUS

51 O060011eHre U crcTeMaTu3alus 3HaHu|

52 JKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUS

53 HpaKTI/IquK';aﬁ pabota Ne 6 mo Teme "JKEcTKOCTH BO/IBI U METO/BI €€
YCTpaHECHUSI

54 AMOMUHUN

55 AMdoTepHbIe CBOMCTBA OKCHJIA U THIIPOKCHUIA

56 Kenezo

57 Oxcuipl, runpokcupl u cou xenesa (1) u sxxenesa (111)

58 O00011IEHNE U CUCTEMATU3ALMs 3HAHUN

59 [TpakTudeckast pabota Ne 7. Perenne sKkcriepuMeHTaIbHBIX 3a7a4 0 TeMe
«BaxkHenmme MEeTaJJTbl U UX COCIUHEHHUS»
Brrurcnenus o ypaBHEHUSIM XHMHUYECKUX PEAKIIUN, €CIIM OJIMH U3 PEareHTOB

60 JIaH B W30BITKE WK COJNEPKUT MPUMECH. Brruncienus MaccoBO# J0IU BBIXO/1a
MPOJYKTA PEaKIIuu

61 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN

62 Kontponbnas pabora No4 o teme «BakHenme MeTauibl M UX COCTUHEHUS




63

BemiecTBa u MmaTepuaibl B TOBCETHEBHOM KU3HU YEJIOBEKA

64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl

65 Posip XxuMum B pelieHun SKOJIOTHYECKHUX MTPOoOIeM

66 PesepBHbIil ypok. O000IICHHE U CUCTEMATH3AIIHSI 3HAHHHA
67 PesepBHbIil ypok. O000IICHNE M CHCTEeMAaTH3allus 3HAHUT
68 PesepBHbIit ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHHA




YYEBHO-METOJNYECKOE OBECIHHEYEHUE OBPA30BATEJIBHOI'O IMTPOLECCA
OBSI3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

» Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A., AKIIHOHEPHOE OOIIECTBO
«M3parenbcTBO «lIpocBemenune»

» Xumus, 9 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKInOHEpHOE 0OIIECTBO
«M3narenbcTBO «lIpocBeenne

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1. I'a6puensu O. C., Bockoboitnukosa H. I1., fmykoBa A. B. HacTonbHas kHura yuutens. Xumus. 8
Ki1.: Metoauueckoe nocobue. - M.: Ipoda, 2021.

2. l'abpuensn O. C., Aurykosa A. B. Tetpanas aiist 1a00paTOPHBIX OMBITOB U MPAKTHYECKHUX padoT. 8
k1. K yuebnuky O. C. 'abpuensna «Xumus. 8 knace». M.: [Ipoda, 2022.

3. IN'abpuensu, O. C. Metoauueckoe nocodue k yueonuky O. C. ['abpuensna «Xumusy». 8 kiacc / O.
C. I'abpuensu. — M. : Jlpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe rnocodue k yueOnuky O. C. ['abpuensna «Xumus». 9 knace / O.
C. I'abpuensu. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHonorndeckue kaptol Kk yaeOnuky O. C. 'abpuensna «Xumus. 8 kiaacey :
Metonudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHoiorndeckue kapTol K yueoHuky O. C. ['abpuensna «Xumus. 9 kiacey :
Metonudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KonTposnbpHble U IpoBepouHble padoThl K yueOHuky O. C. 'abpuensna «Xumus. 8»
/ O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u jp. - M.: JIpoda, 2022. nanusie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

http://www.chemnet.ru I'azera «Xumus» u calt 11 yuurens «5 Uy Ha ypoK XUMUN
http://him. 1september.ru Equnas komnexus L{OP: IlpenMerHast KoImeKus « X UMM
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTBI: XUMHSL.
Komnexmus Poccuiickoro o61ieo6pazoBareabHOro nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onumnuana mkoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Oprannyeckast XuMusi: SIEKTPOHHBIN YIEOHUK I CPEAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3JIEKTPOHHBIN Y4eOHUK

http://www hemi.nsu.ru OTKpbITBIN KOJUTEK: XUMHUS

http://www.chemistry.ru JluctaHiMOHHasE OTMMITHAIA 110 XUMUU: TEICKOMMYHUKAIIMOHHBIN
00pa3zoBaTeNbHBIN MPOEKT


















