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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XMMUU Ha YPOBHE OCHOBHOIO OOIIero oO0pa3oBaHMs COCTaBJIEHA HAa OCHOBE
TpeOoBaHUM K pe3yJbTaTaM OCBOCHUS OCHOBHON 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOILEro
obpaszoBanus, npexacraBieHHelx B ®I'OC OOO, a Ttakxke Ha OCHOBE (herepaybHONM paboueit
MPOrpaMMBbI BOCITUTAHUS M C yY4ETOM KOHIEHIUH MPENOoJaBaHusl y4eOHOTrO mpeameTa « XuMUush» B
oOpasoBarenbHBIX opranmu3anusiax Poccutickoit deaepanum.

[IporpamMma o xumuu Ja€T MpeIcTaBiIeHHE O LesIX, O0IIel cTpaTeruu 00y4eHus, BOCIIUTaHUS
U pa3BUTUA OOYYaIONIMXCS CPEACTBAMU YYEOHOTrO IMpeiMeTa, YyCTaHAaBIUBAeT 00s3aTeNbHOE
MIPEeIMETHOE COJICpKaHUE, TIPEyCMaTPUBACT PACIIPEICIICHHIE €T 0 KJTaccaM U CTPYKTYPUPOBAHUE T10
paszmenaM W TeMaM MPOrpaMMbl MO XHUMHH, OMNpPENENsIeT KOJIWYECTBEHHbIE W KAaueCTBEHHBIC
XapaKTePUCTUKHU COJIEP>KaHUsl, PEKOMEHYEMYIO IOCIIE0BATEIbHOCTh U3YUYEHHUS] XUMHUU C y4ETOM
MEXIPEIMETHBIX W BHYTPHUIIPSJAMETHBIX CBS3CH, JIOTMKHM Y4YeOHOTO TIPOIEcca, BO3PACTHBIX
O0COOCHHOCTEH 00YyJaroIIMXCsl, ONPEISISICT BOZMOKHOCTH MPEAMETa I peaau3aiun TpeOOBaHHUN K
pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW NPOrpaMMbl HAa YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHMs, a Takxke TpeOOBaHUU K pe3yibTaraM OOyYeHHsS XMMHHM Ha YPOBHE IeJeld WU3y4YECHUS
MpeIMeTa U OCHOBHBIX BHJIOB YU4€OHO-ITO3HABATEIIBHON JIEATEIBHOCTH 00yYalomerocs: o OCBOCHHIO
Y4eOHOTO CO/IepIKaHMsL.

3HaHHE XMMHUU CIY>KUT OCHOBOU i (POPMHUPOBAHUS MHPOBO33PEHHUS 00YYaIOIIErocs, ero
MPEJICTABICHU O MaTepUaJIbHOM €IUHCTBE MHUpA, BAXHYIO POJIb UTPalOT (OpMHUpyEMbIe XHUMHEH
MIPEJICTABJICHHSI O B3aUMOIIPEBPAIICHUSAX DHEPTHA W 00 3BOJIONUU BEIICCTB B MPHPOJC, O IMYTAX
pelIeHUs TJI00ATBHBIX TIPOOJIEM YCTOMYHNBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SJHEPTCTUUICCKOM,
MUIIEBON U IKOJIOTUYECKON O€30MacHOCTH, MPOOIEeM 3IpaBOOXPAaHEHHUSI.

N3yyenne xumuu:

CIOCOOCTBYET peain3alliii BO3MOXKHOCTEH JUIsI caMOpa3BUTHS U (POPMHUPOBAHUS KYJIBTYpPhI
JTUYHOCTH, €€ 001Iel U (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH OO0ydarommxcs,
HABBIKOB MX CAMOCTOSATEIbHON yueOHON NeATeTbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEI0BATENbCKUX
YMEHHH, HEOOXOIMMBIX KaK B IIOBCEAHCBHON KHU3HU, TaK U B TPO()ECCHOHATILHON e TSIILHOCTH,

3HAKOMHT CO CHCTIH(UKON HAYYHOTO MBIIIJICHHS, 3aKJIaJIbIBACT OCHOBBI IISJIOCTHOTO B3TJIS/1a Ha
€IMHCTBO TPUPOJIBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM STanoM B (OPMHUPOBAHUU €CTECTBEHHO-
HAy4YHOU rPaMOTHOCTU O0YYaOIIUXCS;

Croco0CTBYeT (POPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
MPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B AKOJOTHYECKOE 00pa30BaHKE 00yUJaIOIIUXCS.

JlanHble HampaBleHUS B OOYYCHHH XUMHUU O0O0ECNedMBArOTCS CHEIU(PUKON Coaep:KaHus
y4e0HOro TpeaMeTa, KOTOPBIA SBISIETCS TMEAarorH4eckKd aJanTHPOBAHHBIM OTpaKeHHUEM 0a30BOi
HayK{ XMW Ha ONPEICIIEHHOM JTare e€ pa3BUTHSL.

Kypc xuMum Ha ypOBHE OCHOBHOI'O OOIIEro OOpa30BaHWS OPHCHTHPOBAH HAa OCBOCHHUE
00yJarONUMHUCS CUCTEMBI IEPBOHAYAIBHBIX TOHATHHA XWUMHH, OCHOB HEOPTaHHYECKON XHMHH H
HEKOTOPBIX OTJEIBbHBIX 3HAYUMBIX TIOHATUN OPTaHUYECKON XUMUH.

CTpyKTypa coaepKaHus POrpaMMBbI IO XUMUHU cHOPMUPOBAHA HA OCHOBE CHCTEMHOTO TTOJIX0/1a
Kk e€ m3yueHnto. CojepkaHWe CKIAIBIBACTCS M3 CHUCTEMBl MOHATHHA O XUMHYECKOM JJIEMEHTE H
BEIECTBE U CUCTEMBI TIOHATHN 0 XUMUYECKOU peakiun. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI
[0 TPUHIUIY MOCIEAOBATEIHHOTO PAa3BUTHSI 3HAHWNW HA OCHOBE TEOPETUYECKUX MPEICTABICHHIMA
pPa3HOTO YPOBHSI:



— aTOMHO-MOJIEKYJISIPHOT'O YUEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;

— YU€HHUS O CTPOECHUHU aTOMa U XUMHYECKOU CBS3H;

— MPEICTaBICHUH 00 AJIEKTPOIUTHIECKON TUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HAaHMS pacCMaTPUBAIOTCS HA OCHOBE SMIMPHYECKH MOJIYYEHHBIX H
OCMBICJICHHBIX (D)aKTOB, PA3BUBAIOTCS IMOCJIEIOBATEIbHO OT OJHOIO YPOBHS K JAPYTrOMY, BBIIIOJIHSASA
GyHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS W BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MOJTYUYCHUS U3yUaeMbIX BEILIECTB.

OcBoeHue mporpaMmbl MO XHUMHUU CIOCOOCTBYET (DOPMUPOBAHMUIO MPEJCTABICHUS O
XUMHUYECKOHM COCTABJIAIOIIECH HAYyYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM IPUPObL, IECHHOCTHOI'O
OTHOIIEHUS K HAy4YHOMY 3HAHUIO M METOJaM IO3HaHUs B Hayke. M3yuyeHue XUMHUHM MPOUCXOAUT C
MPUBJICYCHUEM 3HAHUH U3 paHee N3YUCHHBIX YUeOHBIX TPeIMETOB: « OKpy KaroImuii Mup», «buosnorus.
57 kiaccel» U «Pu3nKa. 7 Ki1accy.

[Ipy u3ydyeHUu XMMHHU NPOUCXOIUT (HOPMUPOBAHHME 3HAHMM OCHOB XMMHUYECKOM HAayKHU Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JEATEIILHOCTH YelOBeKa M KaK OHOTO U3
KOMITOHCHTOB MHPOBOW KYJIbTYpHI. 3a/1aya y4eOHOTrO MpeMeTa COCTOUT B (JOPMUPOBAHUN CHCTEMBI
XUMHYECKUX 3HAHUN — BaKHEHIIMX (aKTOB, MOHATHI, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUH,
JOCTYIHBIX 000011IeHNIT MUPOBO33PEHYECKOT0 XapaKTepa, S3bIka HaAyKU, B IPUOOIIEHUU K HAyYHBIM
METOJaM MO3HAHUS IIPU U3YyUECHUU BEIIECTB U XMMHUYECKUX pEaKinii, B JOPMUPOBAHUU U PA3BUTUU
MMO3HABATEJIPHBIX YMEHUM W HUX TNPUMEHEHHHM B  y4eOHO-TIO3HABATEILHOW H  y4eOHO-
HCCIIEIOBATENLCKON JIESTEIIbHOCTH, OCBOSHUM MpPaBHJI 0€30MacHOro oOpalieHHsl C BElECTBAMHU B
[MOBCETHEBHOM KU3HU.

[Ipy wW3yyeHMM XMMHMHM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa30BaHUS Ba)KHOE 3HAUEHUE
npuoOpenn Takue e, Kak:

— (dopMUpOBaHHE HHTEUIEKTYaJIbHO PAa3BUTOM IJIMYHOCTH, TOTOBOW K CamMo00pa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOATEIHLHOMY MPUHSATHIO PEIICHH, CIOCOOHON amanTHpOBaThCS K OBICTPO
MEHSFOUIUMCS YCIIOBUSIM KH3HU;

— HalpaBJICHHOCTb OOyuYeHUsi Ha CHCTEMaTH4ecKoe TMpuoOlIeHne oO0ydaroumxes K
CaMOCTOSATENIbHON TMO3HABATEIHHOU NESITEIbHOCTH, HAYYHBIM METOJaM TMO3HaHUs, (OPMHUPYIOIIUM
MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrieyeHue yCIOBUM, CHOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YyYalOUMMHCA — OIbITA
pa3HOOOpa3HOW NeATeNbHOCTH, TMO3HAHUS W CaMOMO3HAHMS, KIIFOYEBBIX HABBIKOB (KIFOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3JIMYHBIX BUOB JIEITEIBHOCTH;

— (hopmupoBanue oOuIel GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPAaMOTHOCTH, B TOM UHUCIIE
YMEHHI OOBICHATH M OILIEHWBATH SIBICHUS OKPYXKAIOLIETO MHUpPA, HCIONb3Yys 3HAHUS U OIIBIT,
MOJTy4YEHHBIE MTPH U3YYEHUH XUMHH, TPUMEHSTh UX MIPH PEIICHUU MPOoOIeM B MOBCEAHEBHON KU3HU U
TPYZIOBOM JEATENBHOCTH;

— (¢opMupoBaHue y OOyYaOMIMXCS TYMAHHUCTHYECKHUX OTHOIICHWUW, TIOHMMAaHHS IIEHHOCTH
XUMUYECKUX 3HAHUU JIJI BEIPAOOTKU IKOJIOTHIYECKH II€JIeCO00pa3HOTO MOBEJACHUS B OBITY U TPYA0BOM
NESATEIbHOCTH B IEJISIX COXPAHEHHUS CBOETO 370POBbS U OKPY>KAIOIIEH MPUPOTHON CPEbl;

— pa3BUTHE MOTUBAIIMU K 00YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCITHUTAHUIO Ha
OCHOBE YCBOEHHS OOIIEUeTOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY Ipoduis u
HaIpPaBJIEHHOCTH JaJIbHEHIIEro 00yUYeHUsI.

OO1mree 4mMCIO YacoB, OTBEACHHBIX M WM3YYCHHs] XMMHHM HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, coctaBnsieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B He/IeN0), B 9 kiiacce — 68 yacos
(2 yaca B HezeIO).

COJAEPKAHUE OBYYEHUA
8 KUIACC



IlepBoHaYa/IbHbIE XMMUYECKHE TOHSATHSA

[Ipenmer xumuu. Ponb XuMuu B )KU3HU 4eloBeKa. XUMHUS B CUCTEME HayK. Tena U BelecTsna.
du3nyuecKue CBOMCTBA BEIIECTB. ArperarHoe cocTossHue BemecTB. [IoHATHE 0 MeToaax MO3HAHUS B
xumud. Yucreie BemecTBa 1 cMecu. CrocoObl pa3ienieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThI. CUMBOJIBI XUMHUYECKHUX 3JIeMeHTOB. [IpocThie 1
CJIOXKHBIE BEIIeCTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuyeckas (opmyna. BajeHTHOCTh aTOMOB XMMHMYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeniecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJIIpHas Macca. MaccoBast
JI0JI1 XUMHUYECKOT0 3JIEMEHTA B COCIUHEHHH.

KommuectBo BemiectBa. Monbs. MoisipHass macca. B3anMoCBsI3b KOJIMYECTBA, MAacChl U YUCIIA
CTPYKTYPHBIX €AMHHUII BeulecTBa. Pacy€rel mo hopMynaM XMMHUUYECKUX COESTUHEHH.

Pu3nuecKne U XUMUYECKUE SIBJICHUSA. XUMUYECKAsl pEakLMsl U €€ MPU3HAKU. 3aKOH COXPaHECHHUS
Macchl BEHIECTB. XHUMHUYECKUE ypaBHeHUs. Kiaccudukamuss XUMUYECKHX PEaKIMil (CoenIuHEHUs,
pas3ioKeHus, 3aMelIeHns, OOMEHa).

Xumuueckuii s3xcnepumenm:

3HAKOMCTBO C XHMHUYECKON MOCyAOH, mpaBuiamMu pabOThl B Jaboparopuu U mpuéMamu
oOpariieHus ¢ 1a0opaToOpHBIM 000pYAOBaHUEM, U3YUYEHHE U ONUcaHue (PU3HUECKUX CBONCTB 00pa3iioB
HEOPTaHMYECKUX BEIICCTB, HAOMOIeHNEe GU3NUISCKUX (TUIABJIICHUE BOCKA, TASTHUE JIbJa, PACTUPAHUE
caxapa B CTYIIKE, KUIIEHUE W KOHJIEHCAIUsl BOJAbI) U XUMUYECKUX (TOPEHHE CBEUH, MPOKAIMBAHUE
MEIHOW TPOBOJOKH, B3aMMOJEWUCTBHE MeJa C KHCIOTON) SBJICHWM, HaONIOJCHHE U OINHUCAHHE
MPU3HAKOB MPOTEKaHUS XUMHYECKHX peakluil (pa3oKeHue caxapa, B3aUMOJICHCTBUE CEpPHOM
KHCIIOTHI ¢ XJIOPUAOM Oapwsi, paziiokenue ruapokcuaa meau (I1) mpu HarpeBaHuu, B3aMOJICHCTBHE
xkenes3a ¢ pactBopoM cou meau (1), nzydenune cnocoOoB pa3esieHus: CMecei: ¢ MOMOIIbI0 MarHUTa,
¢buIbTpOBaHUE, BBINAPUBAHUE, AUCTUIUIALUA, XpoMaTorpadus, MpOBEACHHE OYHCTKU IMOBAPEHHOM
CONM, HaONIOJICHWE W OINHUCaHHE pPe3yJIbTaTOB IPOBEIEHHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH
COXPAHEHHUS MacChl, CO3/IaHUE MOJIETeH MOJIEKYJI (IIapOCTEPKHEBBIX ).

Ba:kueiinue npeacTaBuTe I HEOPraHUYeCKMX BellleCTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — 31€MEHT M IPOCTOE BEILIECTBO.
Haxoxnenue kucimopona B mpupoje, U3MYecCKUe M XUMHUYECKHE CBOICTBa (peakiuu TOpeHus).
Oxcunpl. [lpumenenune kucinopoma. CrHocoObl NOMydeHHUs KHCIOpoJa B JlabopaTopuu H
npombinuieHHOCTH. KpyroBopor kucnopoma B mpupoge. O30H — amiorpomHas MoauduKanus
KHCJIOPO/JIa.

TemnmoBoit »d¢dekr XUMHYECKOH peakiuu, TEePMOXUMHUYECKHE YypaBHEHHUS, DOK30- U
SHJO0TEPMUUYECKHE peakiuu. TOMINBO: YToJib U METaH. 3arpsi3HEHUE BO3/1yXa, yCHICHHE TAPHUKOBOTO
s dexra, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT 1 npoctoe BemecTBo. HaxoxaeHue Bogopoaa B mpupoje, pusudeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOBI MoTy4YeHus. KUCIOThI U comm.

Mossipabiii 00bE€M ra30B. Pacu€Thl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopel. HacelmeHHbsle wu
HEHACBIIIEHHbIE PacTBOPHI. PacTBOPMMOCTH BeliecTB B BojJe. MaccoBast 10l BEIIECTBA B pacTBOpE.
Xumunueckue cBoiicTBa Boabl. OcHoBaHHMs. Poib pacTBOpOB B MPUPOAE UM B JKU3HU UEIOBEKA.
KpyroBopoT Bojibl B ipupoe. 3arps3HeHre NpupoaHbix Bo. OXpaHa U OYMCTKA MPUPOTHBIX BO/I.

Knaccudukanmmss Heoprannueckux coenuHenuid. Oxcunpbl.  Knaccudukanus — OKCHIOB:
cosieoOpa3ymomue (OCHOBHBIE, KUCIOTHbIe, am(poTepHble) U HecoseolOpasyroume. HomeHnknaTypa
okcu0B. duznyeckue U XMMUYECKHE CBOMCTBA OKCHIOB. [lomyyeHue okcuaos.

OcnoBanusa. Knaccudukamuss ocHOBaHWI: MIENOYM W HEPACTBOPUMBIE  OCHOBAHMS.
Homenkmarypa ocHoBanuii. ®Du3nyeckne W XUMHYECKHE CBOMCTBA oOcCHOBaHuW. [lomydenue
OCHOBAaHHI.



Kucnorsl. Knaccudukamus kucnor. Homenxiatypa kucnor. dusnyeckue U XUMHUYECKHE
cBorictBa kucinor. Psan akruBaoctu metamuioB H. H. bekerosa. [lomyyenue Kucior.

Comu. Homenkiarypa coneil. @uznueckue u XuMu4eckue cBoicTBa cosieid. [lomyyenue comnen.

['eneTnueckas cBsSI3b MEXKIYy KiacCaMu HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE ONpeJeNiCHHE COJCepKaHUs KHUCIOpoJa B BO3AyXe, IOJIy4eHHE, COOHMpaHHe,
pacrmo3HaBaHHE€ W M3yYEHUE CBOMCTB KHUCJIOpOJa, HAOIOJIEHUE B3aUMOJICHCTBUSL BEIIECTB C
KHCIIOPOJIOM M YCIIOBHS BO3HMKHOBEHHS U TpEKpallleHusi TopeHus (moxkapa), O3HAKOMIIEHHE C
o0pa3iaMu OKCHJOB U ONHMCAaHUE UX CBOMCTB, MOJyYCHHE, COOMpaHHE, PACIIO3HABAHUE M M3YUYCHUE
CBOMCTB BojJOpoaa (ropeHue), B3aumojeicTBue Bojopona c¢ okcugom wmeau (II) (BozmoxkHO
WCIIOJIb30BaHUE BUJEOMATEpPHANIOB), HaOIoJeHHe O00pa3loB BEUIECTB KOJWYECTBOM | MOIb,
UCCIIeIOBaHHE OCOOEHHOCTEN PACTBOPEHHMSI BEIIECTB C PA3IIMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE
pacTBOpPOB C OMPEAETEHHON MAacCOBOM J0JIE pAacTBOPEHHOIO BEIECTBA, B3aWUMOJIECHCTBHUE BOJBI C
MeTaulaMHu (HaTpUEM M KallbIleM) (BO3MOXHO HCIIOJIb30BAHHME BUJIEOMATEPHAIIOB), UCCIICIOBAHUE
0o0pa30B HEOPraHMYECKHX BEIIECTB PAa3IUYHBIX KIJIACCOB, HAONMIOJEHHE W3MEHEHUS OKpPaCKU
WHIUKATOPOB B pacTBOpax KHCIOT W IIeNouel, u3yudeHue B3aumojeicTBusi okcuaa meau (II) c
pacTBOPOM CEpPHOM KHCIIOTBhI, KHCJIOT C MeETallaMHM, pPEaKUUid HeWTpalu3aluuu, I[OJyUYeHUe
HEpPACTBOPUMBIX OCHOBAaHMM, BBITECHEHUE OJIHOTO METaJla JPYTMM M3 PacTBOPA COJIM, PELICHHE
AKCIIEPUMEHTAJIBbHBIX 33/a4 10 TeMe «BakHelne Ki1acchl HEOPraHMUECKUX COEAMHEHUI».

IMepuonuueckuii 3akon u Ilepuogmueckasi cucrema xuMudeckux 3jementoB JI. H.
MenpeneeBa. CtpoeHne aroMoB. XHMHYECKas CBf3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBble MONBITKK KiIacCU(UKAUU XUMHUYECKHUX 3JIeMEHTOB. [loHSATHE O Tpymmax CXOJHBIX
AJIEMEHTOB (ILIEJOYHbIE U LIENIOYHO3EMEIbHbIE METAJIbl, TaJIOT€Hbl, MHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yioT aM(pOTEepHbIE OKCUABI U TUIPOKCUJIBI.

[Iepnonnueckuit 3akoH. Ileprnoanueckas cucrema xumuyeckux snemenToB J1. 1. Menneneesa.
Koportkonepuoanas u nimuaHonepuoanas Gopmsl [leproauueckoil CUCTEMbl XMMHUUECKHUX 3JIEMEHTOB
H. U. Menneneesa. Ilepuonsl u rpynnbl. DU3MYECKUN CMBICH INOPAIKOBOIO HOMEPA, HOMEPOB
IIepHoja U rpyNIbl DJIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX siep. M3otonbl. DnekTpoHbl. CTpOEHHE ANEKTPOHHBIX
00010uek aToMOB TepBbIX 20 xumMudeckux 3meMeHToB [lepuoaudeckoii cuctemsr Jl. . Menneneena.
XapaKkTepuCTUKa XUMUYECKOTO 3JIEMEHTa IO ero mnosoxxkeHuto B Ilepuogmueckoi cucreme 1. U.
Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHS pajuyca aTOMOB XMMMYECKHUX 3JIEMEHTOB, METAIMYECKUX U
HEMETAJJINYECKUX CBOMCTB I10 TPYIIaM U MEepUoJIaM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoguueckoil CUCTEMbl XUMUYECKUX JIEMEHTOB IS
pa3BuTHUA HayKU U npakTuku. [[. . MenneneeB — y4€HbIN U TpaXXJaHUH.

Xumudeckas cBsi3b. KoBasieHTHas1 (MOsIpHAS ¥ HETIOJISIPHAs) CBSA3h. DJIEKTPOOTPUIIATETLHOCTh
XUMHYECKUX 3JIeMeHTOB. VloHHasI CBSI3b.

Crenenp oxucieHus. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipoueccel okuciennus u
BOCCTaHOBJIEHMS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

n3y4deHue oOpas3loB BEUIECTB METAJIJIOB M HEMETAIJIOB, B3aUMOJIEHCTBHE THIPOKCH A LIMHKA C
pacTBOpamMH KHMCIIOT M LIEJI0YEH, TPOBEIEHUE ONBITOB, MWILTIOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakIuil (ropeHue, peakliuu pa3aokKeHus, COeTUHEHHS).

Meostcnpeomemnwie ceasu

Peanusanus MexnpeaMeTHBIX CBA3EH IPU U3yYEHUH XUMHH B 8 KJIACCE OCYIIECTBIISIETCS Yepes
UCTOJb30BaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TOHATHH, TaK U TOHATUH, SBISIOMIUXCS
CUCTEMHBIMH JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.



OOmue ecTecTBeHHO-HAy4YHbIC MOHSATHS: HAay4YHBIA (DAaKT, TUMIOTE3a, TEOPHUS, 3aKOH, aHAJW3,
CUHTE3, KIaccu(uKaIms, mepuoInIHOCTh, HAOI0JeHUE, SKCIIEPUMEHT, MOACITMPOBAHNE, U3MEPECHHE,
MO/JIETIb, SIBJICHUE.

®uzuka: wmarepusi, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWA, H30TOIbI,
PaMOAKTUBHOCTH, MOJICKYJIA, SJICKTPUUCCKUIA 3apsi], BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHUE
BEIIECTBA, ra3, PU3NYECKUE BEIIMUUHBI, €IMHULIBI U3MEPEHUsI, KOCMOC, TUIaHEThI, 3BE3/161, COITHIIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPOJBI, MOJIE3HbIE UCKOMaeMble,
TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakiusi

[Tepuonuueckuii 3akoH. [lepuoauueckas cucteMa xumudyeckux anementoB Jl. 1. Menaeneena.
Crpoenue aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHUYECKHUX DJIEMEHTOB NEPBBIX TPEX
MEPUOJIOB, KalMs, KaJbLUS U HUX COCAUMHEHUH B COOTBETCTBUHM C IIOJOKEHHUEM DJIEMEHTOB B
[leproanueckoit cucTeMe U CTPOCHHEM UX aTOMOB.

CtpoeHue BemecTBa: BHUIbl XUMHUYECKOW CBA3M. THUIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBHCHMOCTh CBOMCTB BEIIIECTBA OT THIIA KPUCTAITMYECKON PEIIETKU U BIIa XUMHUYECKOM CBSI3U.

Knaccudukanms 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XMMUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIIUXCS K Pa3IUYHBIM KJIacCaM HEOPTaHUYECKUX COCAMHEHUN, TEeHETHYecKas CBs3b
HEOPraHMYECKUX BEILECTB.

Knaccudukanus XMMHUYECKHMX peaklMid MO pa3IuYHbIM MpHU3HaKaM (M0 YHCIy M COCTaBy
YYaCTBYIONINX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 H3MEHEHHUIO CTCTICHEH OKHCIICHHS
XUMHYECKHUX JIEMEHTOB, 10 OOPATUMOCTH, MO YYaCTHUIO KaTalln3aTtopa). JK30- U IHIAOTCPMHUYCCKUE
peaKkuuu, TepMOXUMUYECKUE YPAaBHEHHUSI.

[TonsTe o ckopoctu xumuueckor peakuuu. Ilonstue 00 oOpaTUMBIX W HEOOPATUMBIX
XUMUYECKUX peakuusix. [[oHATHE 0 TOMOTEHHBIX U TeTepPOTreHHBIX peakiusix. [loHsTue o xKaramuse.
[Tonsitne o xumudeckoMm paBHOBecHuU. DaKTOPHI, BIUSAIONINE HA CKOPOCTh XUMUYECKOW pEaKIuu U
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLMU, JJIEKTPOHHBIM  OajaHC  OKHUCIUTEIHHO-
BOCCTAHOBUTENBHON peakuuu. CocTaBieHHWE YpaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii C UCTIOIB30BAaHUEM METO/Ia JIEKTPOHHOTO OayiaHca.

Teopus >IEKTPONUTHUECKOW [UCCOLUMALMU. DIEKTPOIUTBI M HEAIEKTPONUThL. KaTHoHBI,
aHMOHBL. MeXaHu3M [IMCCOLMAllMM BELIECTB C Pa3IMYHBIMU BUAAMH XMUMHUYECKOU cBs3U. CTeneHb
nuccoruanuu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakuuu moHHoro obmeHa. YciloBUS NpPOTEKaHUS pPEaKIMd HOHHOTO OOMEHa, IOJHBIE U
COKpallléHHblE HOHHBIE ypaBHEHHUs peakuuil. CBONCTBAa KHUCJIOT, OCHOBAaHMW M COJEH B CBETE
MIPEJICTAaBICHHUIA 00 IEKTPONUTUYECKON nucconanuu. KauecTBeHHbIe peakiinu Ha HOHBL [ToHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHUE C MOJEIISIMU KPUCTAINIMYECKUX PEIIETOK HEOPTAHMUECKUX BEIIECTB — METAJIIIOB
u HemeTauioB (TpaduTa ¥ anmasza), CIOXKHBIX BEHIECTB (XJIOpUIa HATPHs), HCCIECIOBaHUE
3aBUCUMOCTH CKOPOCTH XHUMHUYECKOU PEaKIIMu OT BO3JCHCTBUS Pa3INUHbIX (PAKTOPOB, HCCIEOBAaHNE
AJIEKTPONPOBOAHOCTA PACTBOPOB BEIECTB, IPOIECCa TUCCOIMAIIMNA KHCIOT, IIEJIoued U cojied
(BO3MOIKHO HCTIOIB30BaHKUE BUAEO MATEPUAJIOB), TPOBEICHUE OIBITOB, MILTFOCTPUPYIOIIUX MPU3HAKH
MPOTEKaHUs peakluii HOHHOTO oOMeHa (00pa3oBaHUe OCa/iKa, BBIICICHHUE ra3a, 00pa3oBaHue BObI),
OTIBITOB, WJUTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX pEaKIuii (ropeHue,
peaKIuu Pa3JIOKEHUsSI, COCTUHEHHUS), PACIO3HABAaHWE HEOPTaHWYECKUX BEHIECTB C IOMOIIBIO
KaueCTBEHHBIX PEAKIIUN HAa MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTasibl M MX COeUHEHUS



OOmiast xapakTepucTuka rainoreHoB. OcCoOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE CTEMEHU
okucneHus. CTpoeHne M (U3NYECKHE CBOMCTBA NPOCTHIX BEIIECTB — TaJOr€HOB. XHMHUYECKHE
CBOWCTBA Ha IIpUMepe XJopa (B3aMMOAEHCTBUE C METAUIaMH, HEMeTallaMH, ILeJI04aMu).
Xnoposogopos. CosnsiHast KUCIIOTa, XUMUYECKHE CBOWCTBA, MOJIydyeHue, npuMeHeHue. [leiictBue xmopa
1 XJIOPOBOJIOPO/1a HA OPTaHM3M uelloBeKa. BaykHelme XxJ1I0pyu/ibl U UX HaX0XAEHUE B IPUPOJIE.

OOmast xapakrepuctuka »dneMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (pu3ndeckue CBOMCTBa MPOCTHIX BEIECTB — KUCIOPOJIa
U cepbl. AJUIOTPOIIHBIE MOAM(UKALMK KUCIOpOJa U cepbl. XHMHUYECKHE CBOMCTBA CeEphbl.
CepoBonioponi, cTpoeHue, GU3NIecKre U XUMUYECKUe cBOMCTBAa. OKCHABI cepbl KaK MPECTaBUTENIN
KHCIOTHBIX OKcuaoB. CepHas KucioTa, (U3MYECKHEe M XHMHUYECKHE CBOiicTBa (0oOmime Kak
IIPEJCTaBUTEN KJlacca KHUCIOT M crenuduueckue). XUMHUECKUEe pPEeaklyu, JIeXkKallde B OCHOBE
IIPOMBIIIICHHOT'0 crioco0a NoJy4YeHUs cepHOi KucioThl. [Ipumenenune cepHoit kucaoThl. Conu cepHoit
KHCJIOTHI, KaYeCTBEHHAsI peakius Ha Cyibdar-uoH. HaxoxaeHue cepsl U €€ COeMHEHUH B MIPUPO/IE.
XUMHUYECKOE 3arpsi3HEHUE OKpY)KAIOIIEH Cpeapl COECIMHEHUSIMU Cepbl (KHUCIOTHBIE JIOK]H,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPeI0TBPALLIECHUS.

OOmast  xapakTepucTuka 3y1eMeHTOB VA-rpynnbl. OCOOEHHOCTM CTPOEHHS aTOMOB,
XapaKTepHble CTENCHU OKHCICHMs. A30T, paclpoCTpaHEHHE B MPUPOJE, (Pru3nUecKkrue U XUMUYECKHUE
cBorictBa. KpyroBopor azora B mpupoze. AMMHAK, €ro (U3NYEeCKHe W XHUMHYECKHE CBOMCTBA,
noJiyueHue 1 npuMmenenue. Coau aMMOHUS, UX (PU3MUECKUE U XMMHUYECKUE CBOMCTBA, IPUMEHEHHUE.
KayecTBeHHast peakius Ha HMOHBI AMMOHMA. A30THas KHCJIOTa, €€ MoylyuyeHue, (U3M4ecKue U
XMMUYECKHe CBoMcTBa (00lIMe Kak MpeAcTaBUTENs Kilacca KHUCIOT U creuupuyeckue).
Vcnonp30BaHne HUTPATOB W COJIEH aMMOHHMS B KaueCTBE MHHEPAIBHBIX yI0OpeHHH. XHUMHUYECKOe
3arpsi3HEHUE OKPY’KAIOLIEH cpesibl COeAMHEHUAMHU a30Ta (KUCIOTHBIE JOXAH, 3arpsA3HEHHE BO3/yXa,
Mo4BBI ¥ BoAoEéMOB). Docdop, amorponHbie Moaudukanuu Gocdopa, Gpu3nIecKkrue U XUMHUICCKUE
cBoiictBa. Oxcua ¢ochopa (V) u docdopHas kucnora, pusnueckue U XUMUYECKUE CBOICTBA,
nosydenue. VMcnonb3zoBanue pochaToB B KaUeCTBE MUHEPATIBLHBIX YI00PEHHIH.

OO6mass xapakrtepuctuka »diemMeHTOB I[VA-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble CTEMEHU OKUCIEHUS. YTIepoJ, aJUIOTPOMHbIE MOJU(PHKAIMU, PACIPOCTPAHEHHE B
npupoje, Gpu3nUecKue M XUMHUYeckue cBoicTBa. Ancopbums. KpyroBopor yriepoja B mpHpoje.
Oxcuapl yriaeposaa, ux (pusMyeckue W XMMHUYECKHE CBOMCTBa, JECTBHE Ha KUBBIE OpraHU3MBI,
MOJTy4YeHue W TpUMEHEHHEe. DKOJIOTHYECKHE MpoOJIeMbl, CBsi3aHHBIE ¢ okcujaoMm yriepoaa (IV),
TUII0TE3a IN100aIbHOrO MOTEIICHHS KIIMMAaTa, apHUKOBBIN 3¢ dekT. YroapHas KUcioTa 1 e€ coiu, ux
¢usnyeckue M XUMHUYECKHE CBOICTBa, MONydYeHHWe M HpuMeHeHue. KauecTBeHHas peakuus Ha
KkapOoHaT-uoHbI. Mcnonb30BaHue KapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

IlepBoHauanbHbIe MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COAMHEHMIX yriepoia (MeTaH,
9TaH, OTWJIEH, aleTWIEH, 3TaHOJ, IJIMIEpPUH, YKCyCcHas Kuciora). [IpupoaHble HCTOUYHUKH
YIJI€BOIOPOAOB (yroib, IPUPOJHBINA ra3, HePTh), MPOAYKTHl UX MepepadboTku (O€H3UH), UX pOJIb B
ObITY ¥ pOMBILIUIEHHOCTHU. [ToHSATHE 0 OMOIOrHYECKU BaXKHBIX BEIIECTBAX: KUPAX, OENKax, yriieBojax
— W UX pOJM B KU3HM 4eJoBeKa. MaTepuanbHOE €IMHCTBO OPraHMYECKHX W HEOPraHMYECKHX
COCIMHECHUM.

Kpemuuii, ero ¢pusndeckue u XuMu4yeckue CBOMCTBA, odyyeHue u npumeHenune. CoeTuHeHUs
KpeMHusi B npupoje. Ob6mue npencrasieHuss o0 okcuae kpemHus (IV) u xpemHHEBOW KHUCIIOTE.
CunMkatel, X UCIOJIb30BAHUE B OBITY, B IPOMBIIUIEHHOCTH. BaxkHel1e cTpouTenbHbIe MaTepHaIb:
KepaMHKa, CTEeKJIO, IIeMEHT, OeToH, xkene300eToH. IIpobieMbl 0e30MacHOro HCIOJIb30BAHUA
CTPOMTENIbHBIX MaTepUajIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3ydyeHue oO0pa3loB HEOPraHWYECKHUX BEIIECTB, CBOWMCTB COJSTHONW KHCIIOTHI, IMPOBEICHUE
KayeCTBEHHBIX PEAKIMH Ha XJOPHI-MOHBI M HAOJIOACHUE TNPHU3HAKOB HMX NPOTEKAHUS, OIIBITHI,



oTpaxkamue (U3MUeCKHe W XHUMHYECKHE CBOWCTBA TAJIOTCHOB W WX COCNUHEHUN (BO3MOXKHO
WCIOJIb30BaHNWE BHJCOMATEPHANIOB), O3HAKOMJICHHE C o0Opas3lmamMu XJIOPUAOB (TaJOreHUIOB),
O3HaKOMJIeHHEe ¢ oOpa3uamMu cepbl U €€ COeOUHEHUSMU (BO3MOXKHO  HCHOJb30BaHHE
BUJICOMATEpHANIOB),  HaONIoJeHHWe  Tpolecca  OOyriuMBaHUsA ~ caxapa  [OA  JEHCTBUEM
KOHIICHTPUPOBAHHOW CEpHOW KHCIIOTHI, M3YYCHHE XUMHUYECKUX CBOMCTB pPa30aBICHHOW CEpHOM
KHCIIOTBI, TPOBEJCHHEC KAa4eCTBCHHOW pEakiuu Ha Ccynb(arT-uoH U HAONIOJCHHE TpU3HAKa e
MPOTEKaHUs, O3HAKOMJIEHHE C (U3MYECKHMHU CBOMCTBaMHU a3oTa, ¢ochopa U HUX COEIUHEHUN
(BO3MOXHO HCIIOJIL30BAaHUE BHUICOMATEPUATIOB), 00Opa3laMu a30THBIX M (OCHOPHBIX YI0OpEHUH,
MOJIy4eHUe, COOMpaHue, paclio3HABaHUE U M3yYEeHUE CBOWCTB aMMHAKa, MPOBEICHNE KaYeCTBCHHBIX
peakuuii Ha OH aMMOHHUS U (pocdaT-NOH ¥ U3YUCHHE MTPU3HAKOB UX MPOTEKAHUs, B3aUMO/ICHCTBUE
KOHIIEHTPUPOBAHHON a30THOM KHCIIOTBHI C MEJbI0 (BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEPUAIIOB),
M3y4YeHHE MOJeliell KpUCTAUTMYECKUX peméToK anmasa, rpadura, QymiepeHa, 03HAKOMIICHHE C
MpOIECCOM  acOpOLMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM
MPOTHUBOTa3a, MOJydyeHue, coOupaHue, paclo3HABaHWE M HW3YUYCHHE CBOMCTB YTIEKUCIOrO Tasa,
MPOBEJICHUE KAYECTBEHHBIX pEaKkIuil Ha KapOOHAT M CHIIMKAT-UOHBl U HM3yYeHUE MNPU3HAKOB HX
MIPOTEKaHUs, O3HAKOMJIEHME C MPOAYKIHMEH CHJIMKATHOW  IPOMBIIUIEHHOCTH, PEIICHUE
SKCIEPUMEHTANIbHBIX 33/a4 110 TeMe «BaxkHelnme HeMeTaulbl U X COSAUHEHUS».

MeTa/uibl M UX COeTUHEHUSI

OO6mrast xapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJVIOB HA OCHOBAHUHU MX TOJIOKEHUS B
[lepuoanueckoii cucreme xumuueckux snemeHToB . . MenzeneeBa u crpoeHust atomoB. CTpoeHue
METaJUI0B. MeTalmnyeckas CBsA3b U METAINYECKAst KPUCTAIUINYECKAs! PEIIETKA. DIIEKTPOXUMUYECKU I
psaa HanpspkKeHUd MeTaiioB. Pu3MyYecKWe UM XMMHUYECKHE CBOMCTBAa MeTauioB. OOmume crocoObl
MOJTy9eHUs MeTAIIOB. [TOHATHE 0 KOPPO3UH METAJIJIOB, OCHOBHEIE CITOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
Cnnagsl (CTallb, 4yT'yH, JIOPATIOMUHUI, OPOH3a) U UX MPUMEHEHUE B ObITY U MPOMBIIUIEHHOCTH.

[{enounble MeTamibl: nonoxenue B [lepuoanueckoil cucreme xumudeckux sneMmentoB /1. U.
MenpeneeBa, CTpOEHUE UX aTOMOB, HAXOXJIEHHUE B nipupojae. Ou3znueckne U XMMHUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIIBI U TUAPOKCHUABI HATpusl U Kanus. [IpuMeHeHne MIeTOYHbIX
METaJUIOB U UX COEIMHEHUM.

[llenouyHO3eMeNnbHBIE METAJIBl MarHUW W KanblMil: mosioxkeHue B Ilepumonnueckoin cucreme
xumuueckux snemeHTtoB . M. MeHnaeneeBa, CTpoeHHME WX AaTOMOB, HaxOXJAEHUE B MPHUPOJIE.
dusnyueckre U XMMHUYECKUE CBOMCTBAa MarHus U KaybIus. BaxkHelme coeTMHEHUS Kalblus (OKCH]I,
THAPOKCH, coln). JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuoamueckoil cucremMe xumuueckux osnemeHtoB . WM.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXXAeHUe B mnpupoae. PHU3MUECKHEe M XUMHUYECKHUE CBOMCTBA
ATIOMUHUS. AMGOTEpPHBIE CBOMCTBA OKCHIA M TUIPOKCUIA AITFOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xumuueckux snemeHToB /. 1. Menneneena,
CTPOEHHE aToMa, HaxoxJeHue B npupoje. Gusnveckne u XxuMuyeckre cBOMCTBa xene3a. OKCHUBbI,
ruapokcuabl u comu xxenesa (1) u xxenesa (II1), mx coctas, CBOMCTBA U TTOJTyIEHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMIJIEHHE ¢ 00pa3llaMHi METaJUIOB M CIUIABOB, UX (DU3MYECKMMH CBOWCTBAMH, U3YUYCHHE
PE3yNBTaTOB KOPPO3UHM METANIOB (BO3MOXKHO HCIIOJIb30BAHHME BUJECOMATEPHANIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCH/Ia KAJIBIIUS U HATPHS C BOAOU (BO3MOKHO MCITOJIb30BAaHNE BHICOMATEPHAIIOB),
WCCTIEIOBAaHUE CBOMCTB JKECTKOW BOJIBI, MpoIlecca TOPEHMs JKeje3a B KHCIOpoJe (BO3MOXKHO
WCIOJIb30BaHNE BUCOMATEPHUATIOB), MPHU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX PEaKIUHd Ha HOHBI:
MarHusi, KaJiblivs, ATFOMUHYS, UHKa, xkene3a (I1) u xxenesa (I1I), mequ (II), nabmtoienue u onucanue
MPOIIECCOB OKpAIIMBaHUs TUIAMEHH WOHAMHU HATPHUA, Kajdus W KaJblus (BO3MOXHO HCIOJIb30BAHUE
BHJICOMATEPHAIOB), HCCIeAOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMHUHUS W THUAPOKCH]IA
LIMHKA, pelIEHUE IKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHeil1ne MeTansibl U UX COCTUHEHUSD.

XuMus M OKpyxKamoLias cpeaa



BemecTtsa u martepuansl B NOBCEIHEBHOM XU3HU 4YeEJOBEKA. be3omacHoe HUCnosib30BaHUE
BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBas mOMOIIb MPU XUMUYECKUX 03KOTaX M OTPABICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpY’Karollell cpeabl (MpeaenbHas AONMycTHMas KOHIEHTpalus
BemecTs, ganee — [1/1K). Ponb XxumMun B peneHur S3KOJIOTHISCKUX TIPOOIIEM.

Xumuueckuit 3xcnepumenm:

M3y4deHHE 00pa3IloB MAaTepUAIOB (CTEKIIO, CIIJIaBbI METAJUIOB, TOJIMMEPHBIC MAaTEPUAJIBI).

Meosicnpeomemnvwie ceazu

Peanuzanus MexnpeaMeTHbIX CBA3EH IPU U3yYEHUH XUMHH B 9 Kitacce OCYyIIECTBIISIETCS Yepes
UCIOJIb30BaHWE Kak OOIIMX EeCTCCTBCHHO-HAYYHBIX TIIOHSATUH, TaK W TIOHATUH, SIBJISFOIIUXCS
CHUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01ue ecTecTBEHHO-HAy4YHbIe MOHATHS: HAay4yHBIA (DaKkT, rumoresa, 3aKOH, TEOPHsl, aHAJM3,
CUHTE3, KJIaccuukalus, nepuoIn4YHOCTh, HAOI0JeHIE, SKCIIEPUMEHT, MOJCIIMPOBAHNE, U3MEPEHHE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIHN 3(DPEKT, TEXHOTIOT S, MATEPHAIIBI.

®dusuka: wmarepusi, aToM, OJJICKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHJA, H30TOIIbI,
PaauOaKTUBHOCTh, MOJIEKYJIA, AIEKTPUUECKUH 3apsil, IPOBOJHUKH, TOJYIPOBOJHUKH, TUIIEKTPUKH,
(OTORIEMEHT, BEIIEeCTBO, TeNO, OO0BbEM, arperarHoe COCTOSHUME BeEIIeCcTBa, Ta3, pPacTBOD,
PacTBOPUMOCTD, KpUCTAITNYecKas peléTKa, CIiiaBbl, (pU3NUeCKre BEIUYUHBI, SIMHHUIIBI H3MEPEHUs,
KOCMHMYECKOE MPOCTPAHCTBO, TJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: QorocuHTe3, apixaHwe, Owocdepa, 3KocCHCTEMAa, MHUHEPAIBHBIC YyIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPOJBI, MOJIE3HbIE UCKOMaeMble,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA ITPOI'PAMMBI 11O XUMHH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE ~ pe3yJbTaThl OCBOEHHS IPOTPaMMBl OCHOBHOTO  00mero o0Opa3oBaHUs
JIOCTUTAIOTCSL B XOA€ OOYYEHUS XMMHHU B €JMHCTBE y4eOHOW M BOCIHTATEIFHOW JESTEIHHOCTH B
COOTBETCTBUH C TPAAMIUOHHBIMH POCCHUCKUMH COLMOKYJIBTYPHBIMH U JIyXOBHO-HPAaBCTBCHHBIMU
[CHHOCTSIMH, TPHHSATHIMH B OOIIECTBE TNpaBWJIAMH M HOPMAMU TOBEJCHUS M CIIOCOOCTBYIOT
MPOIIeCCaM CaMOITO3HAHUS, CAMOPA3BUTHS M COLUATIM3AINN 00YYarOIIUXCS.

JIMYHOCTHBIE PE3YNBTAThl OTPAXKAIOT TOTOBHOCTH 00YYaIOUIMXCS PyKOBOJICTBOBATHCS CUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUCHTAIMI M PACIIMPCHUE OMbITA JEITEILHOCTH Ha €€ OCHOBE, B TOM
YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCITUTAHMSI:

[IEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPUYECKOMY H HAYyYHOMY
HACJICMI0, TOHMMAHWS 3HAUCHHS XHMHYECKOW HAyKH B IKM3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEPHON HH(MOpMALUE O MEepeAOBBIX JOCTHKCHUSAX W OTKPBITHSIX
MHPOBO U OTEUECTBEHHOH XMMHUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MUpa U
o01IecTBa;

2) rpaKIaHCKOT0 BOCIIMTAHUS:

NpPEJICTABICHUS O COLHUAIBHBIX HOPMax U TMPaBWIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE, KOMMYHHUKATHBHOM KOMITETEHTHOCTH B 00IIIECTBEHHO IOJIC3HOM,
y4eOHOMCCIIeI0BATEIbCKON, TBOPYECKOM M JAPYIMX BHAAX JESATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW JEATEIBHOCTH IPH BBINOJHEHUH y4YeOHBIX, MMO3HABAaTENbHBIX 3ajad,
BBIITOJHCHUM XUMHYECKHX OSKCICPHUMEHTOB, CO3JaHUM YYEOHBIX IIPOCKTOB, CTPEMJICHUS K
B3aMMOITIOHMMAaHHIO W B3aWMOIIOMOIIM B IIpollecce 3TOW Y4YEeOHOW MAeATENbHOCTH, TOTOBHOCTH



OLICHUBATh CBOE ITOBEJCHUE U IOCTYIKHA CBOUX TOBAPUILEH C ITO3ULUU HPABCTBEHHBIX U IPABOBBIX
HOPM € YYETOM OCO3HAHHMS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABIECHUS O BEUIECTBE U XMMHYECKON PEakLUU, COOTBETCTBYIOIUE
COBPEMEHHOMY YPOBHIO DPAa3BUTHUs HAayKH M COCTABJIIOLIME OCHOBY JUIsl ITIOHUMAaHUS CYIIHOCTH
HAyYHOM KapTHHBI MHUpA, MPEICTABICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX DPa3BUTHS HPUPOBI,
B3aMMOCBA35X YEJIOBEKA ¢ IPUPOIHOM CPENOH, O POJIM XUMHUH B IIO3HAHNUU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HAa IIOJyYEHHWE HOBBIX 3HAHMM II0 XHMHUH,
HEOOXOAUMBIE Il  OOBSICHEHUS HAONIONAaeMBIX IPOLECCOB M SIBICHUM, I03HABAaTEIbHOM,
MH(POPMALIMOHHON M YUTATENBCKOW KYJIbTYPHI, B TOM YHCJIE HAaBBIKOB CaMOCTOSATEIBHON PabOThI ¢
yu4eOHbIMH TEKCTaMM, CIPABOYHON JIMTEpaTypoH, JAOCTYHHBIMM TEXHMUYECKUMM CpEICTBaAMU
MH(GOPMALIMOHHBIX TEXHOJIOTHH;

UHTEpEC K OOYYEHHUIO W TO3HAHMIO, JIOOO3HATENFHOCTh, T'OTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHHIO, MPOCKTHOH M HCCIEAOBATENbCKOW JEATEIIFHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4€HUs B lalbHEHIIIEM;

4) ¢popMupoBaHHs KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LIECHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLLIEHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3/10pOBBIM 00pa3 KU3HU, OCO3HAHME MOCIEICTBUN U HEMPUATUE BPEAHBIX IPUBBIYEK (YHOTPEOICHUS
QJIKOTOJISI, HAPKOTUKOB, KYPEHHUs), HEOOXOIUMOCTH COONIONEHHUS TMpaBUi OE30MacHOCTH MpH
O0palleHnU ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peaJIbHOM KU3HH;

5) Tpy/10BOr0 BOCIIUTAHUS

MHTEPEC K MPAKTHYECKOMY M3yUSHHIO IPOQeccuii U Tpyaa pa3IndHOro poaa, yBaXKEHUE K TPYLY
U pe3yJIbTaTaM TPYLOBOM JIEATEIBbHOCTH, B TOM YMCJIE Ha OCHOBE IPUMEHEHMS IPEIMETHBIX 3HAHUU
10 XUMHH, OCO3HAHHBIN BbIOOp MHAMBUIYAIbHON TPAEKTOPUU MPOJOIKEHHUSI 00pa30BaHMs C YUETOM
JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HMHTEPECOB U IMOTPEOHOCTEH,
yCHeImHON NpoeCcCUOHAIbHOW NEATENbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTH
a/JlanTHPOBaThCs B MPo(eccHoHAIbHOM Cpefie;

6) IK0JIOTHYECKOT0 BOCTIHTAHUS:

HKOJIOTUYECKU 11eJIecCO00pa3HOe OTHOIIEHHE K MPHPOJIe KaK HCTOYHUKY XH3HM Ha 3eMile,
OCHOBE €€ CyIlEeCTBOBAaHUS, MOHMMAHHWE ILIEHHOCTH 370pOoBOro M Oe3omacHOro obpasza >KHM3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DPM3MUECKOMY U MCHUXUYECKOMY 370POBbIO, OCO3HAHHE
LIEHHOCTH COOJIIOJIeHHs MpaBUJl 0€30MacCHOr0 MOBEAEHUS MpH paboTe C BEIIeCTBAMH, a TAKKE B
CUTYaLUAX, YTPOXKAIOLUX 340POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHMS, MOJydaeMble MPH HW3YYEHUM XUMHHM, JJI PELIeHUs 3ajaad,
CBA3AHHBIX C OKpPYXKaroLEel IPUPOTHON CPENOH, VISl TIOBBIILIEHNS YPOBHS SKOJOTHYECKON KYJIBTYPBI,
OCO3HaHMA TJI00AIBHOIO XapakTepa 3KOJOTMUYECKUX MpoOjeM W MyTel MX peleHHs MOCPeICTBOM
METOJIOB XMMHH, 3KOJOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOACTBOBATHCS MM B ITO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOM U COLIMAJIBHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIIENAIOT 3HAUYUMBbIE [UIs  (OPMHPOBAHUS
MHUpPOBO33pEHUsI OOIIeHAyYHbIE MOHATHS (3aKOH, TEOpHWs, NPUHIMI, THIOTe3a, (akt, cucrema,
MPOLIECC, AKCIIEPUMEHT U JPYroe.), KOTOpbI€ MCIOIb3YIOTCS B E€CTECTBEHHO-HAYUYHBIX Y4EeOHBIX
IpeaMeTax W MO3BOJIAIOT HAa OCHOBE 3HAHUM M3 3TUX MPEAMETOB (OPMHUPOBATH MPECTABICHHUE O
LIEJIOCTHOM HayyHOW KapTHMHE MHUpPA, U YHUBEpcalbHble ydeOHbIE AEWCTBUS (TO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PEryJATUBHBIE), KOTOpble o00OecrednBaoT (OpMHUpPOBAaHHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TENbHOCTH.

Ilo3HaBaTebHBIC YHHMBEPCAJIbHbIC YUeOHbIEe 1eHCTBUSA

ba3oBble JlorHYecKue AeiCTBUA:



YMEHHMSI UCIIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBILIUIEHUS IIPY OCBOCHUU 3HAHUM: PACKPHIBATh
CMBICII XUMHYECKUX MOHATUHN (BBIACIATh UX XapaKTepHbIe MPU3HAKHU, YCTAaHABIMBATH B3aMOCBSI3b C
OPYTMMH TOHSTHUSIMH), MCIIONb30BAaTh MOHATHS JUIsi OOBACHEHUS OTIENIbHBIX ()aKTOB M SIBIICHUM,
BBIOMpATh OCHOBAHHUS M KPUTEPUM JUIsl KJIACCU(UKAIMU XUMHUYECKHUX BEIIECTB UM XUMHUYECKUX
peaKiuii, yCTaHABIMBATh NMPUYNHHO-CICACTBEHHBIC CBA3H MEXIY OOBEKTaMH H3y4eHUs, CTPOUTHh
JIOTUYECKUE pacCyXAeHUs (MHAYKTUBHBIE, NEAYKTUBHBIC, II0 aHAJIOIMM), JAEJaThb BBIBOABI U
3aKJIIOYEHUS;

yMEHHE TMPUMEHSATh B MpOIecCe IMO3HAHUA MOHATUS (IpEeaIMETHbIE U MeTalpelIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJENHU, MWCIONb3yeMble B XHMHUH, MPeoOpa3oBHIBATh UIMPOKO
IIPUMEHSIEMbIE B XUMHUHU MOJEIIbHBIE IPEACTABICHUS — XWMHUYECKUH 3HAK (CHMMBOJ 3JIEMEHTA),
XUMH4Yeckas GopMyJia U ypaBHEHHUE XMMHUECKON PEeaKIM — MPU PEelICHUH y4eOHO-TI03HaBaTeIbHbIX
3a/1a4, ¢ y4ETOM 3THX MOJEIbHBIX MPEICTABICHUN BBISBIATh U XapaKT€PU30BATH CYIIECTBEHHbIC
MPU3HAKH U3yYaeMbIX 00bEKTOB — XMMHUYECKHX BEUIECTB M XUMUYECKUX PEAKIINM, BBIBIATH OOIIUE
3aKOHOMEPHOCTH, NPUYMHHO-CIECTBEHHBIE CBSI3M U IPOTUBOPEUUS B M3yYaeMbIX IIpolLeccax U
SIBJICHUSIX.

Ba3oBble ucciaenoBare/bCKue 1eHCTBUA:

YMEHHUE UCI0JIb30BATh IIOCTABIEHHBIE BOIPOCH] B KAUECTBE MHCTPYMEHTA IMO3HAHUS, a TAK)KE B
KAuecTBE OCHOBBI JJIs1 (POPMUPOBAHUS TUIIOTE3bl IO IPOBEPKE MPABUIBLHOCTU BBICKA3bIBAEMbBIX
CYKJICHUN;

MpUOOpETEeHHEe OMNbITa M0 IUIAHUPOBAHUIO, OPraHU3allMd U TPOBEACHHUIO YUYCHHYECKHX
SKCIIEPUMEHTOB, YMEHUE HAOIIOAaTh 32 XOIOM IMPOIECcca, CaMOCTOSITENbHO IMPOTHO3UPOBATH €r0
pe3ynbTar, (QopMynupoBaTh OOOOIICHHWS ¥ BBIBOABI IO pe3yJjbTaTaM MPOBEAEHHOTO OIIbITA,
UCCIIEIOBaHMs, COCTABIJIATh OTUET O MPOJIEIaHHOM padoTe.

Pabora ¢ undopmanmueii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIMIO PA3IMYHBIX BUAOB U
¢bopM TmpencTaBiIeHMs, IMOJY4aeMyl0 U3 pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJISIpHas JUTepaTypa
XUMHUYECKOTO COJIEp KaHMsI, CIIpaBOYHbIE MOCOOUsI, pecypchl VHTepHEeTa), KpUTUYECKU OIICHUBATh
MPOTUBOPEYUBYIO U HETOCTOBEPHYIO HH(POPMALIUIO;

yMEHUE MPUMEHSTh pa3jInYHble METOJbl W 3alpochl MPU MOMCKE W 0TOOpe MH(pOpMALUH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JAJIs BBIIOJHEHUS Y4eOHBIX M MO3HABATEIbHBIX 3aj]ad
ONpeAeNéHHOr0 THIA, NPUOOpETeHHE OmnblTa B OOJACTH MCIONb30BaHUS HHPOPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOTUHM, OBIAJCHHE KYJbTYpOW AKTUBHOIO HCIIOJNB30BAHUS Pa3IUYHBIX
MIOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BEIOUPATh ONTUMAIbHYIO (hOpMY MpesicTaBIeHUs] MH(DOpMaIUK
U WUIIOCTPUPOBATH pELIaeMble 3a/ladyll HECIOXHBIMU CXeMaMH, AuarpaMMaMH, JApYyruMu (Gopmamu
rpa@uKy U UX KOMOMHAIUSIMU;

yYMEHUE HCIONb30BaTh M aHAIM3UPOBaTh B Ipolecce y4eOHOW M HCCeI0BaTeIbCKON
JesITeIbHOCTH MH(POPMALIUIO O BIUSHUHM MPOMBIIIJICHHOCTH, CEIbCKOT0 X03s5iCTBa M TpaHCIOpTa Ha
COCTOSIHME OKPY>Kalollel MpUPOTHON Cpeibl.

KoMmyHukaTHBHbBIEe yHUBepcaibHble yueOHbIe 1eiCTBUS:

YMEHHsI 3a/1aBaTh BOMPOCH (B XOJe Auayiora U (WiIK) AUCKYCCHH) MO CYIIECTBY 00CYyXIaeMoit
TeMBbI, (POPMyIIMPOBATH CBOM MPEIOKEHUS OTHOCUTENFHO BBIMOJIHEHHS MTPEI0KEHHON 3a1aui;

YMEHHS MPEICTaBIATh MOJyUYEeHHBIE pe3ysbTaThl O3HABATENbHON AESITETbHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JAeNaTh MPE3ECHTAIMIO PE3YJIbTAaTOB BBIMOJIHEHNS XUMUYECKOTO 3KCIIEPUMEHTA
(;1rabopaTopHOro OIBITa, JTAOOPAaTOPHOM PabOTHl MO HCCIEIOBAaHHMIO CBOMCTB BEIIECTB, Y4eOHOIrO
IIPOEKTA);

yMEHHUSI y4eOHOTrO COTpPYJIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM I1O3HaBAaTEIbHOW U
HCCIIEIOBATENbCKOM IEATEIbHOCTH NIPU PEIIEHNH BO3HUKAIOLIUX MPOOJIEM Ha OCHOBE Y4ETa 00LIUX
MHTEPECOB U COTJACOBaHMs MO3UIMHA (00CYXIeHHsS, OOMEH MHEHHSIMH, «MO3TOBBIC IITYpPMBD»,



KOOPJAMHALIMS COBMECTHBIX JNEHUCTBUM, ONMpEIesiEHUe KPUTEPUEB MO OILEHKE KauecTBa BBHITIOJHEHHOU
paboThl U ApyTHE).

PeryasiTuBHble yHHBepcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOATENIbHO OIpPEAENATh LEIN JeATEIbHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIATH,
KOHTPOJIHPOBATh U TIPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESATECILHOCTD, BEIOUpATh Hanbomee
3¢ (heKTHBHBIE CIIOCOOBI pelieHrs] Y4eOHBIX U TIO3HABATEIBHBIX 337]a4, CAMOCTOSTEIILHO COCTABIISITh
WM KOPPEKTUPOBATH MPEMJIOKEHHBIM aJrOpUTM JIEUCTBUI MPU BBIIOJHEHUH 3aJaHUM C y4ETOM
MOJIyYeHUs HOBBIX 3HAaHUN 00 uU3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEaKIUsAX, OICHUBAThH
COOTBETCTBHE MOJYUYEHHOI'O Pe3yJibTaTa 3asBJICHHON 11€J1M, YMEHHE UCIOIb30BaTh U aHAIM3UPOBATh
KOHTEKCTBI, MIPEeJIaraeMble B YCIIOBUU 3aJIaHUM.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX PE3yNbTaTOB IO OCBOCHHUIO O00S3aTENILHOTO  COJEpKaHus,
YCTaHOBJICHHOTO JaHHOW  (¢efepanpbHOM  pabodell  mpOrpaMMO,  BBIACISIOT:  OCBOCHHBIE
00yJaromMMUCsl HAyYHbIC 3HAHUS, YMEHHS U CIIOCOOBI NEHCTBU, crienupuIecKue Ui MPeIMETHOM
obnactu «XuMHs», BUABI JNEATEIHLHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUSA, €r0 HMHTEPIpeTaIuH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CHUTYAIUX.

K xoHIry 00yueHus B 8 kj1acce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y 00yUAIONIUXCS YMEHHIH:

® PACKpPBIBATH CMBICI OCHOBHBIX XMMHYECKUX MOHATUM: aTOM, MOJIEKYJIa, XUMHUYECKUIN JIIEMEHT,
IIPOCTOE BEIECTBO, CI0KHOE BELIECTBO, CMECH (OJHOPOAHASI U HEOITHOPOAHAS), BAJICHTHOCTb,
OTHOCUTEJIbHASA aTOMHAsl U MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBasi JI0JIsl XMMUYECKOTO JIEMEHTa B COCTUHEHUH, MOJISIPHBIM 00BEM, OKCH]I,
KHCJIOTa, OCHOBAHHE, COJIb, dJIEKTPOOTPUIIATEILHOCTD, CTETIEHb OKHCIICHUSI, XUMUYECKas
peaxius, KiaaccuGuKaIus peakiuii: peakui COSAMHCHUS, PEAKIINH Pa3I0KCHHUS, PEaKIIuu
3aMelIeHHs, peakliui oOMeHa, 9K30- U YHJI0TEPMUYECKUE PeaKluu, TeIoBoi 3G (deKT peakuumu,
SJIPO aTOMa, DJIEKTPOHHBIN CIIOM aToMa, aTOMHAas OpOUTAllb, PaIUyC aTOMa, XUMHUYECKas CBA3b,
TOJISIPHAST ¥ HETIOJISIpHAs! KOBAJICHTHAs CBSI3b, MOHHAS CBsI3b, HOH, KATHOH, aHUOH, PAaCTBOD,
MaccoBas JI0JIsI BEMIeCTBa (MPOIEHTHASI KOHIICHTPAIINsI) B paCTBOPE;

® JUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKHUX MOHATUN U TPUMEHSTH 3TH OHITHS TIPU
OTMCAHUU BEIIECTB U UX MPEBPAICHU;

®  ICIIOJIb30BAaTh XMMHYECKYIO CUMBOJIUKY IS COCTaBNIeHUs! ()OpMYII BEIIECTB U YpaBHEHUN
XUMHYECKUX PEAKIIU;

® ONpeNeNsTh BaICHTHOCTH aTOMOB 2JIEMEHTOB B OMHAPHBIX COSIMHEHUSX, CTENICHh OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, MPUHAICKHOCTh BEIIECTB K OMPEIEIEHHOMY KIIAcCy
cCoeIMHEHMH 1o popMyiaM, BUI XUMHUECKOH CBSI3U (KOBAJICHTHASI M HOHHAS) B HEOPraHUYECKHUX
COCIMHECHHUSIX;

e packpbiBaTh cMbIcH [lepuogunueckoro 3akona J1. 1. MenneneeBa: 1eMOHCTpUPOBATh MOHUMAHUE
MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMUYECKUX DJIEMEHTOB OT MX MOJIOKEHHUS B
[leproanueckoit cucreme, 3aKOHOB COXpaHEHUsI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HHsI, 3aKOHa ABOTaApo;

® ONUCHIBATh U XapaKTepH30BaTh TaONUYHYI0 Gopmy [leproandeckoit cHCTEeMbl XUMHUYECKUX
AJIEMEHTOB: Pa3InyaTh MOHATHUS «IJIaBHAS moArpymnmna (A-rpynmna)» u «nobounas noarpynna (b-
rpynmna)», Majable U 00bIINe TEPUOIBI, COOTHOCUTH 0003HAUEHUS, KOTOPBIE HMEIOTCS B TA0IHIIE
«ITepnoanueckas cucrema xumuiyeckux 3imemMeHToB J1. 1. MenneneeBay ¢ 4MCIOBBIMU
XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMUYECKHX AJIEMEHTOB (COCTaB U 3aps spa, ooIee
YUCJIO AJIEKTPOHOB U PacHpeieNIEHUe UX MO IEKTPOHHBIM CIOSIM);

e iIaccU(UIMPOBATH XUMHUUECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA, XMMUUECKUE PEAKITHH
(TI0 UMCTy ¥ COCTaBY YYacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3 (dEKTy);



XapaKkTepu30BaTh (OMUCHIBATH) OOIINE XHMHUECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPK/1asi ONIMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIIHNX
XUMHYECKUX PEAKIIUI;
MPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3IUYHBIX YCIOBUAX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB, MACCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEHTa 10 (hOpMYyJie COSTUHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKIuu;
MIPUMEHATH OCHOBHBIE OIEPALlMU MBICIIUTEIIbHOM ACSITEIIbHOCTA — aHAIN3 U CUHTE3, CPABHEHHUE,
0000111eHIEe, CUCTEMATH3AINIO, KIacCU(DUKAIINIO, BHISIBICHUE PUYMHHO-CIIEICTBEHHBIX CBSI3EH
— JJI U3yYEHHUSI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIMil, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHMS — HAOMIOZICHUE, U3MEPEHUE, MOJIETTUPOBAHHE, SKCIIEPUMEHT (peaibHbIN U
MBICJICHHBIN );
CJIeI0BaTh MPaBUIIaM I0JIb30BAHMSI XUMHUYECKOHN MOCY10H 1 T1ab0paTopHbIM 000pyI0BaHUEM, a
TaKKe IPaBUIaM OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIHSIMHU IO BBIITOJIHCHUIO
1a60PaTOPHBIX XUMUYECKHUX OIBITOB IO MOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BoOpO/Ia M KUCIOPO/a), TPUTOTOBIECHUIO PACTBOPOB C OIpeIeIEHHON MacCOBOH J0Iei
pPacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U MTPOBOUTH XUMUYECKHE IKCIIEPUMEHTHI T10
pacro3HaBaHUIO PACTBOPOB MIEIOYEH M KUCIOT C MOMOIIBI0 HHIUKATOPOB (JTAKMYC,
benondraner, METUIOPAHK U IPYTHUE).

K koHI1y 00yueHus B 9 kjiacce npeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTH Y OOYJAIOIINXCSI YMEHHIH:
PacCKpbIBAaTh CMBICII OCHOBHBIX XUMUUYECKHUX MOHATUN: XUMUYECKUM FJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTUOH, aHUOH, TPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKAs] PEAKLIMS, XUMUYECKas CBSI3b,
TEII0BOM 2(PEKT peaKInu, MOJIb, MOJISIPHBIA 00BEM, PACTBOD, IIMEKTPOIUTHI, HEINEKTPOIUTHI,
ANEKTPONIUTHYECKAS TUCCOIHMAIINS, PEAKIITH HOHHOTO 0OMEHa, KaTanu3aTop, XUMHIECKOe
paBHOBecHE, 00paTHMbIEe U HEOOpPATUMBIE PEAKIIUU, OKUCITUTEIIbHO-BOCCTAHOBUTEILHBIE
peaKuru, OKUCIUTEh, BOCCTAHOBUTENb, OKHCJIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIIHS,
amM(pOTepHOCTh, XMMHUUYECKas CBSA3b (KOBAaJICHTHASI, NOHHAS, METAITNYEeCcKas ), KpUCTAIITNIECKast
penéTKa, KOppo3usi METAILIOB, CIUIABBI, CKOPOCTh XUMHUYECKOU PEaKLIMH, PEAEIIBHO
nonyctumas konuentpanus [1JIK Bemectsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUN U IPUMEHSATH 3TH TTOHSATHUS TIPH
OTMCAHUU BEIIECTB U UX MPEBPAICHU;
MCIOJIb30BaTh XMMHUECKYIO0 CUMBOJIMKY JJIsi COCTaBJICHHs OPMYJTT BEIIECTB U ypaBHEHU I
XUMHYECKUX PEAKIU;
ONPENEIATh BaJICHTHOCTh U CTETIEHb OKUCIICHUS] XUMUUYECKHUX JIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIACCY COCIMHEHUM 10
dbopMynaM, BUJ XUMUYECKOW CBS3M (KOBAaJICHTHASI, MOHHASI, METAILITUYECKAs) B HEOPTaHHUUECKUX
COCIMHEHUSX, 3apsij] HOHA 110 XUMUYECKOH popMmyTie, XxapaKkTep cpebl B BOAHBIX pacTBOpax
HEOPTraHUYECKUX COCAMHEHHH, TUIT KPUCTATHISCKON PEeMETKH KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMbici [lepuonnueckoro 3akona [[. . MeHnneneeBa u 1eMOHCTPUPOBATH €TI0
MMOHWMAaHHUE: OMUCHIBATh U XapaKTepu3oBaTh TabimuHyto hopmy [leproandeckoit cucTeMsl
XUMUYECKUX DJIEMEHTOB: pa3JIMuaTh MOHATUS «TJIaBHAs MoArpyIa (A-Tpynma)» u «modoyHas
noarpynna (b-rpynmna)y», Maneie 1 60JbIINE IEPUOABI, COOTHOCUTH 0003HAUEHUSI, KOTOPBIS
UMEIOTCS B IEPUOANYECKON TaOIHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOSHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB U 3apsiJI sApa, 0011Iee YUCIIO AIEKTPOHOB U pacipeiesieHne ux
IO 3JICKTPOHHBIM CJI0SIM), OOBSICHITH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB



U UX COEIMHEHUH B Npeeiax MajblX MEPUOI0B U IIIaBHBIX MOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJ1accu(UIUPOBATh XMMUYECKHE AJIEMEHThI, HEOPraHMUECKUE BELIECTBA, XUMUUECKUE PEaKIUH
(110 YMCITy ¥ COCTaBY YYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEINIOBOMY (P (deKTy, 1o
W3MEHEHMIO CTETEHEH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U crIeU(PHUUECKUE XUMHUUECKUE CBOICTBA IPOCTHIX U
CJIOXKHBIX BEILLECTB, IOATBEPKAAs ONIUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUH;

COCTaBJIATh YPaBHEHUS 3JIEKTPOIUTHUECKOMN AUCCOLMALIMM KUCIIOT, IIEJI0Ued U COJIEeH, OJIHbIE U
COKpalIEHHbIE YPaBHEHUS pEaKLIM HOHHOIO 0OMEHA, YpaBHEHMsI peakLUid, TOATBEPKIAOIINX
CYILLECTBOBAHHE F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMU Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIHOCTb OKACIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN IOCPEACTBOM COCTABIICHUS
3NIEKTPOHHOTO OajlaHCa 3TUX PEaKIHIA;

IIPOrHO3MPOBATh CBOKWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3SMOKHOCTH ITPOTEKAHUS
XUMHUUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO JOJIIO0
XMMHYECKOI'0 3JIEMEHTA 10 GOpMyJie COEMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUUYECKOM pEaKLu;

CO0JII0/1aTh ITPAaBUIIA TTOJIB30BAHUS XUMUYIECKOH OCYA0H 1 J1abOpaTOpHBIM 000pyI0BaHUEM, A
TaKXe MpaBuiia 0OpallleHus ¢ BEIIeCTBAMH B COOTBETCTBUU C HHCTPYKIMSIMU IO BBITTOJIHEHHIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB IO MOJYYSHHUIO U COOMPAHHIO ra3000pa3HBIX BEUIECTB
(aMMHMaKa ¥ yriaeKucioro rasa);

IIPOBOAUTH PEAKLIUY, IOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHI-, OPOMHI-, HOUA-, KapOoHaT-, pocdaT-, CHITUKAT-,
cyibdar-, THAPOKCUI-UOHbI, KATUOHBI aMMOHUS M HOHBI U3YYEHHBIX METAIJIOB,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPIraHUUYECKUX BEILECTB;

MIPUMEHSTh OCHOBHBIE ONEPAIIMH MBICIUTEIBHOM 1EATEIbHOCTH — aHaJIN3 U CUHTE3, CPABHEHHE,
0000111eHIEe, CUCTEMATH3alIHIO, BBISBICHHE TPUUMHHO-CIIEICTBEHHBIX CBsI3€i — 1JIs1 U3y4YeHus
CBOMCTB BEILLIECTB M XUMUYECKUX PEAKIMI, €CTECTBEHHO-HAy4HbIE METO/IbI [IO3HAHUS —
HabJt0/IeHne, U3MEPEHNE, MOJICITUPOBAHKE, SKCIIEPUMEHT (pealbHbId U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
' peakuuu https://m.edso00.ru/7f41837¢c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
21 Bosnyx. Kucnopon. [lonsatne 6 bubmmnoreka HOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bognopon. ITonstue o bubmuoteka [IOK
2.2 8 1
KHMCJIOTaX U COJSAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBaHHSX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso00.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1emeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XHMHYECKUX dj1eMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHne aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunoreka LIOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6moteka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro mo pazneny 25



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

Paszgea 3. MeTauibl M HX COeTUHEHUA

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



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutposabubie IIpakTnueckue
n/n Bcero u3ydyeHusi o0Opa3oBaTesibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponb xumun B 1 bu6nunorexa LIOK
JKU3HM 4esioBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

5 [lonsTre o MeToax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia

3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000py0BaHHEM)

4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2

5 «Pazgenenue cmecelt (Ha mpumepe 1 bubmmorexa [IOK

a . bHuMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU OBapEHHOM COJIN)»
bubnmnoreka LIOK
6 A 1
TOMBE 1 MOTICIYIIH https://m.edsoo.ru/ff0d2a6c

7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmorekxa [IOK
(CUMBOJIBI) XUMUYECKUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u Cl10XKHBIEC BEIIECTBA 1 bubmorexa [TOK

P - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK
10 X .B
uMmecKas opmya. Banentocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOrO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubnuoreka [{OK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpOTEKaHUS bubnnorexa [JOK
XUMHUYECKUX peaKiui https://m.edsoo.ru/ff0d3al16
16 3aK0oH COXpaHEHHUs MaCcChl BEIIECTB. bubmuoreka [IOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEILIECTBA [0 YPAaBHEHUSIM bubmorexa HOK
= M . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
Knaccudukanus XumMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peard A P ’ https://m.edsoo.ru/ff0d3f34
3aMeINIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IeHne u Bubnmorexa [IOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAaHUU
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BemiecTBa 1 XuMHU4eCKHe peakuumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucimopom — ameMeHT u bubmorexa HOK
Hyxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XUMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
p P ’ https://m.edso0.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI TOTy4YeHUsT KHCIIOPOia B
23 71a00paTOPHUH U IIPOMBIIIIECHHOCTH bubmotexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXHUMHYECKOM YPAaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroiab U MeTaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €T0 bubmorexa LOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOupanue bubmorexa [OK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOpPO/1a, U3yUYeHHUE er0 CBONCTBY
97 Bonopon — anemeHT u nipocroe bubmuoreka [IOK
BelecTBO. HaxoxxaeHnue B nmpupojie https://m.edsoo.ru/ff0d4dd0
08 dOu3nuecKkue U XUMUYCCKHE CBOMCTBA bu6nunorexa LIOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 I1
OTPITHE O RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHust BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

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

31 «ITonyuenne u cobnpanue Bogopoia bubmorexa HOK
y N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE e€ro CBOKWCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus 06béMa, KoaudecTra
33 BEIIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
» n Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEILECTBA WIIU 00BEMY
Brrunciienus 00EMOB ra30B 110
34 ABHCHUIO PEaKIIMU HAa OCHOBE bubmorexa HOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 06 bubmuoreka [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTeb.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
ITpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHrE pacTBOPOB C bu6muoreka [JOK
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBAY
39 KonrtponbHas padora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUpUKAI, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCHUJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHUNI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenue n XMMHU4ECKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYPA,
46 CHOCO((SBI;) I'IIE)J'I q)eHI/Iﬂ XHMHqZSKHe bubmorexa HOK
. y ’ https://m.eds00.ru/00ad9474
CBOMCTBa
IIpakTryeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 337a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonrtponbHast padora Ne3 o reme
| bubnmnoreka LIOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coenuHeHun"

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

bubnunoreka LIOK

51 XUMUYECKUX AIeMeHTOB. [loHsATHE O https://m.edsoo.ru/00adgffa
TPYIIIax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [lepuoaunueckas cucrema Bbu6mumotexa [JOK
XUMHYECKUX 3eMeHTOB [I. U. https://m.edsoo.ru/00ada52c
Meunneneena
53 [lepuoapl, rpynmsl, MOATPYMIIIBI bubmorexa HOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6hc
cucremsl /. . Menneneena
XapakTepucTuKa XUMHYECKOTrO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
58 DIIEKTPOOTPHULIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
59 Hontast ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XUMUYECKast bu6muoreka [IOK

CBA3b

https://m.edso0.ru/00adaab8
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61 KoBanientnas nenomnsipuas 1 bubmmoreka [JOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
62 Creneup okncneris . https://m.edSO(I)_.[rUIOOadanB
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKHCIIMTEIN U BOCCTAHOBUTEIIH 1 https://m.e dso:)l.ru 100adb076
KonTponbnas padora Ne4 o teme
65 «Ctpoenue aroma. XUMU4ecKast 1 bubmrorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHrlit ypok. O6o01ieHue u 1 bubnnoreka [JOK
cucTeMaTu3als 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBubIiil ypok. O6001eHIE 1 1 bubmuoreka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/00ad9cb?
68 PesepubIiil ypok. O6001eHIE 1 1 bubnmnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakTHueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKUX DJICMEHTOB 1 bubmorexa HOK

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

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

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

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

5 Knaccugukanus XuMmuaeckux 1 bu6muoreka [JOK
peaKLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa TTOK
P ’ https://m.edso0.ru/00adbe9a
TeTEPOreHHBIX PEAKLIUSIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

paBHOBecHH. PaKTOPHI, BIUSIOLINE

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

paBHOBECHs
9 OKucCIUTEeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nccorranu. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
o HHALHIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMoHHbIe YpaBHEHUS peaKil Bubmiorexa OK
yp peakit https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XHUMHU4YeCKHUe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnmorexa HOK
ped o https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 ITonsaTue o THApOIN3E CONEH bubnmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTU3aIus bu6moteka [JOK
3HaHUHU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenue skcriepuMeHTaIbHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3aga9dy
KonTponbnas padota Ne2 o teme
17 «INEKTPOIUTHYECKAS bubmmnoreka [JOK

nucconuanusg. XuMu4ecKue
pEaKIUK B paCTBOpax»

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

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

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

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

24 q)nrs)nqecmlje u xnimqecxne bubmmorexa LIOK

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

MOJIyYEHUSI CEPHOU KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

OKpYKarolleu cpeibl
COCTUHEHUSIMH CEPBI

Briuucienne MaccoBoOi 101U

bub6nmoreka [IOK

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

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
(du3HUYeCcCKre U XUMUYICCKUE
CBOICTBa
AMMHaK, ero GU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYUYEHUE Bubmiorexa OK

’ y https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[Tonyuenne aMmuaka, U3y4eHUE buGnuorexa [IOK
y . 13y https://m.edsoo.ru/00adf180
€ro CBOIMCTBY»

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

32 00peHnii. XUMHUYECKOE bubnmorexa [IOK
yAoobp ’ . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [IOK

p . https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJTyICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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yaoOpeHuit. 3arpsi3HeHHe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

35 npupoje, Gpuzndeckue u bubmmorexa LIOK
pHpOAE, . https://m.edsoo.ru/00adfd9c
XAMHAYECKHE CBOICTBA
Oxkcuapl yraeponaa, ux pusnyeckue
1 XUMHUYECKIE CBOKUCTBA.
36 DKOJIOTHYECKUE IPOOIEMBI bubmorexa [JOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYroapHas KUCIIOTa U €€ COJIH bubmorexa HOK
https://m.edso00.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
38 "[losydyeHne yriekucioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpPraHNYEeCKHUX BEIIECTBAX KaK O bubmorexa [JOK
P m https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoaa
40 Kpemuunii u ero coequHEeHHUS bubmorexa [JOK
P https://m.edsoo0.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenne skcriepuMeEHTAIBHBIX bubmuoreka [IOK
3a7a4 o TeMe «Baxkaelmue https://m.edsoo.ru/00ae0bf2
HEMETAJLIBI U UX COCIUHEHUS
KonTponbHas pabota Ne3 mo Teme
. bubmuoreka [{OK
42 «Baxuenime HeEMeTaUIBI U UX

COCIUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metaunieckas CBsi3b U

bubnunorexa LIOK

43
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMUYECKUH DS, buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPABHEHUAM XUMUYECKUAX buGnuorexa [IOK
yp . https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnmorexa HOK
pP https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 €JIOYHBIE METAJIbI
= https://m.edsoo.ru/00ael4b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
Kanus https://m.edsoo.ru/00ael4b2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KanbIIUM 1 Maraui https://m.edsoo.ru/00ael15e8
50 Baxkueiime coeUHEHNUS KaJIbIAA Bubmorexa OK
a H https://m.edsoo.ru/00ael5e8
51 O0001IeHrEe 1 CUCTEMAaTU3aIIHS
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

yCTpaHEHUS

https://m.edsoo.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOoCTh BOJIBI M METOMEI €6 buGnuorexa [IOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUS
. bubnuorexa [{OK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U Bbu6muotexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 eeso bubnuoreka [IOK
https://m.edso0.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJTH bubnnoreka [JOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS
3HAHUI
[IpakTnueckas padora Ne 7.
59 Pelenne skciepuMeEHTAIBHBIX bubmmnoreka HOK
3a7a4 1o Teme «BakHelmue https://m.edsoo.ru/00ae3de8
METaJJIbI U UX COCMHEHUSI»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIIUH, €CIIH OJUH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JIM BBIXOJa IPOYKTa
peakiuu
61 O06o001meHre U CHCTEMAaTH3aIIH
3HaHUI
Kontponbnas padota Ne4 o teme
62 «Bakueime MeTaIbl U UX

COCAUHCHUA»
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63 BemectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnmnoreka HOK
OKpYKaroIleH cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHeIil ypok. O600ICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PesepBHeIil ypok. O600ICHHE 1 1 bubnnorexa [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O6o0mienue u 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBULIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI JJI51 YHEHUKA

Xumus. 8 kinacc/I"'abpuensu O.C., Octpoymos W.I'., Cnagkos C.A., AKIIHOHEPHOE 00IIECTBO
, U3natensctBo «IIpocBerieHue»;
Xumus 8§ knace: yaeonuk O.C.I'abpuensia.-3-¢ uzj., nepepad.-M.: poda, 2014.

METOINYECKHUE MATEPHUAJIBI JISA YUYUTEJIA

Tabpuenam, O. C. Xumusl. § kinacc: yueOHHUK A1 0011eodpa3oBarenbHbIX yupexkaeHuit O.
C. TI'abpuensn. -M.: [Ipoda, 2007.

CbopHuk MaTepualoB Mo peau3anuu heaepaasbHOro KOMIIOHEHTA FOCYAapCTBEHHOTO
cTaHapTa od1ero oopasoBanus B 001e00pa3oBaTENIbHBIX yUpexIeHusAx Bonrorpaackoii
obnactu -Bonrorpan: Yuutens, 2006.

Tabpuenan, O. C. Xumus. 8 kiacc: KOHTPOIbHBIE U TpoBepouyHbie padoTsl O. C.
IMabupuensu u ap. - M.: Jlpoda, 2003.

Tabpuenan, O. C. Xumusi. 8 knacc: paboyas rerpanb k yueOnuky O. C. I'abpuensna O. C.
I'abpuensn, A. B. SlurykoBa. - M.: [Ipoda, 2007.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBHI

CETHU UHTEPHET

MynbTUMeEANITHBIE 00pa30BaTEIbHBIE PECYPCHI.
http://www.chemnet.ru

[azera «Xumusi» u callT i yuutens «5 uay Ha ypok xumum» http://him.1september.ru.

Enunas xomtekuus [IOP: Ipenmernas xoiekius «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DOnexkTpoHHas OnbIMoTeKa Y4eOHBIX MaTepHaIOB 110 XUMHUH Ha noptane Chemnet.
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