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HOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma 1O XMMHUHW Ha YpPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMW K pe3yJbTaTaM OCBOEHHMSI OCHOBHOM
00pazoBaTebHON MPOTPAMMBbl OCHOBHOT'O 0011IEro 00pa3oBaHus, MPEICTaBICHHBIX
B OI'OC OOO, a Takke Ha ocHOBe (denepanpbHON paboueld MPOrpaMMBbl
BOCHHTAHUS U C YIETOM KOHLEIIUH MTPENo1aBaHus y4eOHOT0 MpeaMeTa « XUMUS»
B o0OpazoBarenbHbIX opranu3anusiax Poccuiickoit deneparym.

[Iporpamma mo xumMuu Ja€T MPEACTaBICHUWE O IENsAX, OOIIel cTpareruu
oOydeHHsl, BOCIHUTAaHUS W Pa3BUTUI OOYYaIONIMXCS CpPEACTBAMHU Y4eOHOTO
npenaMera,  YCTaHaBIMBAaeT  O0s3aTelibHOE  MPEAMETHOE  COJIepIKaHMUE,
NpEeIyCMaTpUBAET paclpeie]ieHne €ro Mo KiaccaM M CTPYKTYPUPOBaHHUE IIO
pazienaM W TeMaM MPOrpaMMbl MO XUMHH, OTPENEsieT KOJMYECTBEHHbIE U
KayeCTBEHHbIE XapaKTEPUCTUKHU COJIepKaHus, PEKOMEHAYEMYIO
MOCJICIOBATEIbHOCTh ~ M3YYEHUS XHMHH C y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBA3€H, JIOTHMKM Yy4ye€OHOTO TIpoOIlecca, BO3PACTHBIX
0COOEHHOCTE OOydJarommxcsi, OMNpeAeNsieT BO3MOXXHOCTH MpeaMeTa IS
peanm3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOU
IIpoTrpaMMbI Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, a TakKe TPEOOBAHHUH K
pe3yibTataM 00y4YeHUsI XUMHUH Ha YPOBHE II€JIel U3y4eHUs MIPeaMETa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHON ACATENLHOCTA OOYYaIOIIErocsi Mo OCBOEHUIO
y4e0HOTO COJEpIKaHusI.

3HaHWEe XUMUHU CIY)KHUT OCHOBOM 1Jis1 (POPMHUPOBAHHUS MHUPOBO33PEHUS
00ydJaroIierocs, ero MpeACTaBICHUN O MaTepUALHOM €IWHCTBE MUPA, BAKHYIO
poabp urparT GopMHUpYEMbIe XMMHUEH MPEACTABICHUS O B3aUMOIIPEBPAICHUIX
SHEPTUU U 00 DBOJIIOIHMH BEIIECTB B MPHUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
npo0JIeM yCTOMYMBOTO pPa3BUTHUSI YEIOBEUYECTBA — CHIPHEBOM, SHEPrEeTUUECKOM,
MUILEBOM U SKOJIOTUYECKOM 0€30MacHOCTH, MpoOIIeM 3paBOOXpaHEHHUS.

N3yyeHnue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEM 1l  caMOpa3BUTUA U
dbopmMupoBaHUs KyJIbTypbl JUMYHOCTH, €€ 0011l 1 (PYHKIIMOHATHHOU TPaMOTHOCTH,

BHOCHT BKJIaJ B ()OPMHUPOBAHHE MBINICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB WX CaMOCTOSITEIbHOW y4eOHOW JCSITENbHOCTH,
AKCIIEPUMEHTAILHBIX M MCCJIEAOBATEIbCKUX YMEHUH, HEO0OXOJIMMBIX KaK B
MOBCETHEBHOM KU3HH, TaK U B MPO(PeCcCUOHATLHOMN eI TELHOCTH;

3HAKOMUT CO CHEeUU(UKON HAYIHOTO MBINUICHUS, 3aKJIaJbIBaeT OCHOBBI
1EJIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUP OJIbI U UEJIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
9TaroM B (JOPMHUPOBAHHUH €CTECTBEHHO--HAYIHOW TPaMOTHOCTH OOYJarOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO -
-Hay4YHBIM 3HAHUSM, K PUPOJIE, K YE€TIOBEKY, BHOCUT CBOH BKJIa]l B IKOJIOTHIECKOE
oOpa3zoBaHue 00y4arOIUXCS.

JlanHple HampaBjieHUs B OOYYEHHMHM XMMHUW OOECTIEYMBAIOTCS CHEU(PUKO
coZiepkaHus  ydeOHOTO TMpeaMeTa, KOTOPBIM  SBISIETCS  TEIaroTHYeCcKu
aIalTUPOBAHHBIM OTPKEHUEM 0a30BOI HAYKH XMMHH Ha OTIPEICIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001IeT0 00pa30BaHusl OPUESHTHPOBAH HA
OCBOCHHE OOYYaIOIMMUCS CHUCTEMbI MEPBOHAYAILHBIX MOHATHA XWUMHH, OCHOB
HEOPTaHWYECKOW XUMHUU W HEKOTOPHIX OTIACIbHBIX 3HAUYMMBIX IMOHATHA
OPraHUYECKOU XUMUHU.

CtpykTypa coaepkaHus IpOoTpaMMBbI 10 XUMHUH C(HopMHUpOBaHA HA OCHOBE
CHUCTEMHOTO Moaxo/a kK e€ m3ydeHnuto. CoaeprkaHue CKIAIbIBACTCS U3 CHCTEMBI
MOHSATHA 0 XUMHUYECKOM DJIEMEHTE M BEILICCTBE U CUCTEMbI HOHSATHH O XUMUYSCKOU
peakiuu. OO0e O3TH CHUCTEMBI CTPYKTYpPHO OpPraHU30BaHbI 110 MPHUHITUITY
MOCJIEIOBATEILHOTO PAa3BUTHS 3HAHUI Ha OCHOBE TEOPETHUCCKUX MPEACTABICHUH
pa3HOTO YpOBHS:

— aTOMHO--MOJICKYJIIPHOTO YYCHHSI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /1. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHUMUH;

— y4eHHs O CTPOCHHH aToOMa M XUMUYECKOU CBSI3H;

— TpencTaBleHUH 00 DSJIEKTPOJUTHYECKON JUCCOIMAIMK BEIIECTB B
pacTBopax.

Teoperndyeckne 3HAHUA pPacCMATPUBAIOTCS HA OCHOBE AMITUPUYECKU
MOJTy4€HHBIX M OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJICA0BATEILHO OT OJTHOTO
YPOBHS K JAPYromy, BBITIONHAS (GYHKIHH OOBSCHEHHUS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHS M BO3MOXHOCTEH MPAKTUICCKOTO MPUMEHCHHSI U TIOJTydCHUS
M3Y4acMbIX BEIIECTB.

OcBoeHHE TMpoOrpaMMbl TI0O XHMHH CIOCOOCTBYeT (HOPMHUPOBAHUIO
MIPEICTABJICHUS O XUMHYECKON COCTABIISIONICH HAYIHOW KapTUHBI MUpPa B JIOTHKE
e€ CHCTEMHOW TPHPOJIbI, IIEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHHUIO |
METOJIaM TIO3HaHWs B Hayke. M3ydeHWe XWMHU TMPOUCXOIUT C TPHBIICUCHUEM
3HAHUA W3 paHee M3YUYCHHBIX Yy4eOHBIX NpeaMeToB: «OKpYKaIOUWid MHUPY,
«buonorus. 5-7 xknacce» u «dusnka. 7 Kmaccey.

[lpy wW3ydeHWH XUMHUU TPOUCXOIUT (POPMHUPOBAHWE 3HAHUK OCHOB
XUMHYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHIECKOM
JESTCIILHOCTH YeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KYJbTYpPHI.
3amaya y9eOHOro MmpeaMeTa COCTOUT B (OPMHUPOBAHUH CHCTEMBI XUMHUYECKHX
3HAHUWA — BaXHEUIMX (DAKTOB, MOHATHN, 3aKOHOB U TEOPETUICCKUX MMOJIOKCHHUH,
JTOCTYITHBIX O0O0OOIICHNH MHPOBO33PEHYCCKOTO XapakTepa, sI3blka HayKd, B



OpUOOIIEHUM K HAayYHBIM METOJaM I[O3HAHUS TPU H3YYCHHU BELIECTB H
XUMUYECKUX Peaklui, B GOPMUPOBAHUU U PA3BUTUH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHMH B Y4eOHO-TIO3HABATEIbHOW U Yy4eOHO-HCCIEI0BaTENbCKOMN
NEeSITebHOCTH, OCBOCHMM MpaBui Oe30macHOro oOpalieHus ¢ BEIIeCTBaMH B
IIOBCETHEBHOM KU3HHU.

[Ipn n3yyeHun XMMUM Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs BaXKHOE
3HaueHHe MPUOOpeNr TaKue LeNH, KakK:

— (opMHUpOBaHME WHTEICKTYaJbHO pPAa3BUTON JIMYHOCTH, TOTOBOU K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSITHIO PEIICHU,
CIIOCOOHOM aIaNnTUPOBATHCS K OBICTPO MEHSIONIMMCSI YCIIOBHSIM JKU3HH,

— HalmpaBJICHHOCTh OOyYEHHST HAa CHUCTEMAaTHYECKOE NPHOOIICHUE
oOydJarnmxcss K CaMOCTOSTEIILHON TO3HABATEIbHOW JEATEIbHOCTH, HAyYHBIM
METOJIaM TIO3HaHUsI, (POPMHUPYIONIMM MOTHUBAIMIO U Pa3BUTHE CTIOCOOHOCTEH K
XUMUH;

— o0ecIieueHne yCIIOBHM, CTIOCOOCTBYIOIHX IPHOOPETECHUIO 00 yIaOIIMUCS
OMbITa PAa3HOOOpPa3HOUN AEATENbHOCTH, MO3HAHUS U CAMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMN), MMEIOUIMX YHUBEpCAIbHOE 3HAUYCHUE IJIs
Pa3IMYHbBIX BUJOB JESITEIbHOCTH;

— ((dopmupoBanue o0miel (QYHKIMOHAIBHOW U ECTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBACHATH U OLIEHUBAThb SIBJICHUS
OKpPYKAIOIIETO MHUpPA, UCIOJIb3Yys 3HAHUS W OIBIT, MOJYYEHHBIE MPHU HU3YYCHHUU
XUMUHM, TPUMEHATh MX IPU PEIICHWH NpoOJeM B MOBCEIHEBHOW >KU3HU H
TPYILOBOM JAEATENbHOCTH;

— (¢opmupoBaHHe Yy OOy4aroOUMXcsi TYMAHUCTUYECKUX OTHOIICHHM,
NOHUMAaHUS [EHHOCTH XHUMHYECKUX 3HAaHUM I BBIPAOOTKH IKOJIOTHYECKU
1eNIecO00pPa3HOTO TIOBENEHUSI B OBITY M TPYAOBOW JEITETHHOCTH B IIETISX
COXPAHEHUSI CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOTHOU CPEIBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAMOBOCTIMTAHUIO HAa OCHOBE YCBOCHHS OOIICYENIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIS U HANPABICHHOCTH JAILHEHINETO
00y4eHus.

OOmiee 4YmMciioO 4YacoB, OTBENEHHBIX JUII HM3y4YEHHsS] XVMHH Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, cocTapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B He/lenmo), B 9 kimacce — 68 yacoB (2 yaca B HEJENIO).



COAEP>KAHUE OBbYYEHUA

8 KJIACC

IlepBoHayaibHbIE XUMHYECKHE MOHATUSA

IIpenmer xumuun. Posb XUMUK B KU3HU 4YEJIOBEKA. XUMHUS B CUCTEME HayK.
Tena um BemecTBa. PU3NYECKUE CBOMCTBA BEILIECTB. ATrpPEraTHOE COCTOSHUE
BemiecTB. [loHATHEe 0 MeTOoAaxX MO3HAHUS B XUMHH. UHCTHIC BEIIECTBA U CMECH.
Cnoco0bI pa3iesieHus CMECEH.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U C0KHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE YUCHHUE.

Xumuueckas Gopmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX DJJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcCHUTENbHAA MOJIEKYJIsipHas Macca. MaccoBas 40151 XMMUUYECKOTO 2JIEMEHTA B
COEJIMHEHUHU.

KomuuectBo BemectBa. Mok, MosisipHas Macca. B3auMoCBSI3b KOJIMYECTBA,
Macchl M YHCJAa CTPYKTYpHBIX €IMHMII BemiectBa. Pacuérel mo Qopmymnam
XUMUYECKUX COECTUHEHUI.

OU3NYECKUE U XUMUYECKHUE SBJICHUS. XUMHUYECKAsd PEAKIMS U €€ MPU3HAKHU.
3aKoH COXpaHEHHs MaccChl BellecTB. XuMuuyeckue ypaBHeHHs. Knaccuduxamms
XUMHUYECKUX PEaKIuil (COeMMHEHUS, PA3JIOKEHUS, 3aMeIIeHHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYI0M, IpaBMWIaMy pabOThI B TaOOpaTopuu 1
npuéMaMu oOpareHus ¢ J1adopaTopHBIM 000PYA0BAaHUEM, H3YICHUE M OTIMCAHNE
(GU3UYECKUX CBOMCTB 0Opa3I0OB HEOPTAHWYECKUX BCIIECTB, HAOJIOICHNE
dbusnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pAaCTUpaHHE caxapa B CTYIIKE,
KUIIEHHE W KOHJIEHCAIUSl BOJIbl) U XUMUYECKUX (TOPEHUE CBEYM, MPOKAIMBAHUE
MEIHOM TPOBOJIOKH, B3aMMOICUCTBUE MeJia C KUCIIOTOM) SIBJICHHUM, HA0II0ICHNE U
ONMCAHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiui (pasyioKeHue caxapa,
B3aUMOJICCTBUE CEPHON KUCIIOTHI C XJIOPUAOM Oapus, pa3yioKeHHe THAPOKCHA
menu (1) mpu HarpeBaHuu, B3auMoIeCTBHE XKere3a ¢ pactBopoM cosm menu (11),
U3y4eHHE CTIOCOOO0B pa3/eieHus] CMEeCceii: ¢ TOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BBINTAPUBAaHUE, JUCTUUBALMSA, XpoMarorpadusi, IpOBECHNE OUYUCTKU TOBAPECHHOU
CONMM, HAOJIOJICHWE W  ONMCaHWE PE3YJbTaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIONIETO 3aKOH COXPAHEHUS MAaCChl, CO3J/[aHUE MOJENeH MOJIEKYJ
(IIapOCTEPKHEBBIX).

BaxuHeiilme npeacTaBuTe M HEOPraHUYEeCKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3J€MEHT U mpOCTOE
BelecTBo. HaxoxmeHnue kuciopoaa B TpHUpone, (PU3MUECKUE W XUMUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kuciopona. CrocoObl



NOJIyYEHUsI KHUCJIOpoJa B Jaboparopuu W MNpOMBIIUIEHHOCTH. Kpyroopor
Kucaopoza B npupoje. O30H — aioTponHas MoAuGHUKaIMI KUCIOPOIa.

TennoBoit 3pQekT XUMUYECKON peaklnu, TEPMOXUMHUYECKUE ypaBHEHMUS,
DK30- W DHIAOTEPMHUUYECKUE peaKUuu. TOIUIMBO: yrojb M METaH. 3arpsi3HEHHE
BO3/1yXa, YCUJICHUE MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bomopon — snemeHT M mpocToe BewmecTBo. HaxoxaeHue Bomopona B
npupone, (uznueckue W XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE, CIOCOOBI
noxydyeHus. Kucyiotel u comu.

MonsipHblii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM YPaBHEHU M.

du3znueckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBL
HacelieHHbIE M HEHACHILLEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIECTB B BOJE.
MaccoBas 10151 BelmecTsa B pacTBope. XUMHUYECKHE CBOKWCTBA BOJIbI. OCHOBAHMSI.
PoJib pacTBOpOB B IPUPOJE U B )KU3HU YEJIOBEKA. KpyroBopoT BOJbI B IPUPOJE.
3arpsi3HeHue NpUpPOAHbIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukarus neoprannueckux coenuHenuil. Okcuanl. Knmaccudukanus
OKCHUJIOB:  coJiecoOpazywomme (OCHOBHbBIE, KHUCIOTHbIE, aM(OTepHbIE) U
HecosieoOpazytoume. HomeHknarypa okcumoB. Du3MUecKue M XUMUUYECKUE
CBOMCTBA OKCHUIOB. [losrydeHne OKCHI0B.

OcnoBanus. Knaccudpukanuss oOCHOBaHUM: IIENOYM U HEPACTBOPHUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHui. Du3nM4eCcKUEe M XMMHUYECKUE CBOKCTBA
ocHOBaHui. IloyyeHne ocHOBaHUM.

Kucnotel. Knaccuduxamus kucinot. Homenknarypa kucior. ®usnyeckue u
XUMHUYECKHE CBOWCTBA KuCJIOT. Psapx akrtuBHoctn merawioB H. H. bekerosa.
Ilonyyenue Kucor.

Coim. Homenknarypa coneil. @PU3n4ecKUe U XUMUYECKUE CBOMCTBA COJIEH.
[lonyuenue conei.

['eneTnueckas CBA3b MEXAY KJIacCaMU HEOPTraHUYECKUX COCTMHEHHM.

Xumuueckuit IKCnepumenm:

Ka4ECTBEHHOE OIPEEICHUE COAEPKaHUs KHUCIOPO1a B BO3yX€E, NTOTYUEHUE,
coOupaHue, pacrno3HaBaHWE W H3YyUYEHUE CBOICTB KHUCIOPOJA, HAOJIOJIEHUE
B3aMMOJICUCTBUS BEUIECTB C KUCJIOPOAOM U YCIOBHUS BO3HUKHOBEHUS U
npeKpaiieHus ropeHust (mokapa), O3HaKOMJIEHHE C 0oOpa3laMu OKCHIOB H
OMHMCaHUEe HMX CBOWMCTB, MOJyd€HHUE, COOUpaHUE, paclo3HaBaHHE U H3y4YEHHUE
CBOMCTB Bojgopoaa (ropeHue), B3auMo/ieiicTBrue Bogopoaa ¢ okcugaom meau (11)
(BO3MOXHO HCIIOJh30BaHUE BUEOMATEPUAIOB), HAOMIOAEHIUE 00Pa3Il0B BEIICCTB
KOJIMYECTBOM | MOJb, HCCIEeIOBaHME OCOOCHHOCTEH pPAcTBOPEHMS BEIIECTB C
Pa3IMYHON pPacCTBOPUMOCTHIO, MPUTOTOBIEHUE PACTBOPOB C OMNPEAEIEHHOU
MacCOBOM JOJIEN PACTBOPEHHOIO BEUIECTBA, B3AUMOJCHCTBUE BOAbI C METAIIAMU
(HaTpyeM W KajbIeM) (BO3MOXKHO HCIIOJIb30BAaHHWE BHUACOMATEPHATIOB),



UCCe0BaHe OOpa3lOB HEOPTaHWYECKUX BEIIECTB PAa3JMYHBIX KJIACCOB,
HaOJII0/ICHHEe U3MEHEHUsS] OKPACKH MHAMKATOPOB B PACTBOPAaX KUCJIOT U ILEIOYEH,
u3ydeHue B3aumojeicTBusa okcuaa meau (ll) ¢ pactBopoM cepHOIl KHUCIIOTHI,
KHCJIOT C METaUlaMH, PEaKIMh HEUTpAIU3alMH, IOJIy4EHUE HEPACTBOPHUMBIX
OCHOBAHMUM, BBITECHEHUE OJHOTO METAUIA APYTMM U3 PacTBOPA COJIH, PEIICHUE
DKCIEPUMEHTAIBHBIX 334a4 10 Teme «BaxHelnmme KiaacChl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanyecknit 3axkoH u Ilepuoamyeckass cucTeMa XHMHYECKHX
y1eMenToB JI. U. MenaeseeBa. CrpoeHne aTtoMoB. XMMHYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIMU

[lepBble MOMBITKM KIACCU(PUKALIMM XUMUYECKUX 3yeMeHTOB. [loHsTne o
IpyINIax CXOJHBIX 3JEMEHTOB (LIEJOYHbIE U UIEJIOYHO3EMENbHBIE METalIbl,
raJIOr€Hbl, UHEPTHBIE T'a3bl). DJIEMEHTbI, KOTOPbIE 00pa3yroT aM(POTEPHBIE OKCUIBI
U TUAPOKCUIBI.

[lepnoanueckuii 3akoH. [ lepronueckas cucteMa XUMUYECKHUX JIEMEHTOB /.
. Menneneea. KopoTkonepuonHas Y JJIMHHONEPHOAHAA  (POpPMBI
Ilepuoanueckoyt cucteMbl XumMudeckux dieMeHToB [[. M. Menpaeneesa. Ilepuoabl
yu rpymnnbl. OU3MYECKU CMBICI MOPSAKOBOIO HOMEpPA, HOMEpPOB IEpUoJa M
CPYIIBI 3JIEMEHTA.

Ctpoenne atromoB. CoctaB aroMHbIX siziep. M3oTonel. Diektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aToMOB IMepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepnoguueckor cuctemsl . M. MenneneeBa. XapakTepuUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 €ro 10JIoKeHuto B llepuonanueckon cucreme 1. . Mennaeneesa.

3aKOHOMEPHOCTM HM3MEHEHHUS paJhyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUTMYECKUX U HEMETAIUIMYECKUX CBOMCTB MO IPYIIIAM U MIEPUOIaM.

3Hauenue [lepuoanueckoro 3akoHa u lleproanueckoil CUCTEMbBI XUMHUYECKHUX
AJIEMEHTOB JUIA pa3BUTUS Hayku U npaktukd. [[. V. MenneneeB — y4€HbI U
rpakJIaHWH.

Xumuyeckass cBs3b. KoBalieHTHast (MOJsIpHass M HEMOJISIpHAsi) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMHUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  oxkucieHuss. OKHUCIUTETbHO--BOCCTAHOBHUTEIBHBIE  PEAKLUU.
[Ipouecchl OKUCIEHUST U BOCCTAHOBJIEHU. OKUCIMTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpas3lloB BEUIECTB METALIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LIMHKA C PAacTBOPAMH KHUCJIOT W WIEJIOYE, MPOBEAECHUE OIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPBI  OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX  PEAKIIHMA

(ropeHue, peakiuy pa3ioKeHUs, COSTUHEHN ).
MesrcnpeomemHnule ceasu



Peammzanms MeXnpenMETHBIX CBSI3€M NMPU M3YYEHUM XMMHMM B 8 Kiacce
OCYILECTBIIIETCSI 4YEpPE3 UCIOJIb30BaHHE KAaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATHUM, TaK U MOHITUH, SIBISIOIMIMXCA CUCTEMHBIMU I OTAEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'0 LIKJIA.

OO01me ecTeCTBEHHO--HAYUHbIE MOHSATHUS: HAYYHbIN (PaKT, THUIIOTE3a, TEOPHs,
3aKOH, AaHaJdM3, CHHTE3, KIaCCU(PUKAIMA, NEPUOJUYHOCTb, HAOIIOJCHHUE,
DKCIEPUMEHT, MOJEIAPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

@dusnka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIMUJ,
M30TOIBI, PAAUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUECKUMN 3apsl, BELIECTBO, TEIO,
00BbEM, arperartHoe COCTOSIHHE BEIIECTBA, I'a3, (PU3NUECKUE BEIMUUHBI, €IUHULIBI
U3MEpEHUs, KOCMOC, IIJIaHEThI, 3BE€3/b1, CoHIIE.

buosorus: otocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEPATbI, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOTIAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo n XuMHYeCcKasi peaKus

[lepnoanueckuii 3akoH. [leproinueckas cucteMa XUMUYECKHUX JIEMEHTOB /.
N. Menneneea. CtpoeHue aroMoOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB
XUMUYECKUX DJJIEMEHTOB IEPBBIX TPEX IMEPUOJOB, KaIWsA, KaJIbLHUSI M UX
COCOUMHEHUI B COOTBETCTBMU C IIOJIOKEHHEM 3JIEMEHTOB B Ilepmoamueckoint
CHUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHre BemecTBa: BHIBI XMMHUYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIIA KPUCTALUIMYECKON PEIIETKU U
BHUJ1a XUMUYECKOU CBS3H.

Knaccuduxaiuss 1 HOMEHKIIaTypa HEOPTAHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBAa BEUIECTB, OTHOCSIIMXCS K PpAa3jJU4YHBIM KJIaccaM HEOPTaHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEILIECTB.

Knaccuduxaryst XaMu4ecKuX peakiyii o pa3JIuyHbIM pU3HaKaM (110 YUCITY
U COCTaBYy Yy4YaCTBYIOLIMX B pEaKlMU BEIHIECTB, MO TEIIOBOMY 3(ddekry, Mo
U3MEHEHHUIO CTEMEHEH OKUCIIEHUS] XMMHUYECKUX 3JIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTUIO KaTaln3aropa). DK30- U SHJIO0TEPMUUYECKUE PEaKIIUU, TEPMOXUMHUUECKIE
YpaBHEHUS.

[lonsitue o ckopocTu xumuyecko peakuuu. [lonsitue 06 oOpaTUMBIX U
HEOOpATUMBIX XUMHUUECKUX peakiusx. [IoHsATHE O TOMOTEHHBIX U IeTepOTeHHBIX
peakuusax. Ilouarue o karammse. [lonstue o xumuueckom pasHoBecun. dDakTopsl,
BIIMSIIOIIME HA CKOPOCTh XMMHUYECKOW PEAKIMH M IMOJIOKEHHE XUMHYECKOTO
paBHOBECHS.

OKHCIIUTENILHO-BOCCTAHOBUTEbHBIE ~ PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENbHON  peakuuu.  CocTaBiieHME  ypaBHEHUU



OKHCJIUTENbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C HCIOJb30BAHUEM METOJA
AIIEKTPOHHOTO OajaHca.

Teopust 2nEKTPOIUTHUECKOH TUCCOLUUAIMH. DIEKTPOIUTHI U HEIJIEKTP OJIUTHI.
KarnoHnsl, aHnoHsl. MexaHu3M JIHUCCOLMALMK BEIIECTB C Pa3jJMYHBIMU BHJIAMHU
XUMHUYECKOH CBsI3U. CTeneHnp auccounanui. CUIbHBIE U CJIA0BIE AIEKTPOIIUTHI.

Peakunn noHHOTO OOMEHA. Y CII0BUS POTEKaHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE W COKpAlEHHbIE HMOHHBIE ypaBHEHUs peakuuil. CBoiicTBa KHUCIOT,
OCHOBaHMHM M COJIEH B CBET€ MPEACTABICHUA OO0 DIEKTPOJUTHUYECKON
nucconmanuu. KauecTBeHHbIE peakiuy Ha HOHBI. [IoHSITHE O THAPOII3E COJEH.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEETOK HEOPTAHMYECKUX
BEUIECTB — METAUIOB M HEMETAUIOB (rpadura U anMasa), CJIOKHBIX BEIIECTB
(xJlopuaa HaTpHsl), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTH XUMUYECKOU PEeaKIUU
OT BO3JEUCTBUS PA3MYHBIX (DAKTOPOB, HCCIECAOBAHUE HIIEKTP OMPOBOJAHOCTH
pacTBOPOB BEIIECTB, IpOILECCa JAUCCOLUMALMU KHUCJOT, IIENOYEed U COJIeU
(BO3MOKHO  HKCIOJb30BAaHUE BUAECO MaTrepUaOB), TMPOBEJICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKKM MNPOTEKaHWs  peakiuii HMOHHOro oOMeHa
(oOpazoBaHMe oOcaJKa, BBIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ IPUMEPBI  OKUCJMUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKLIHN
(ropeHue, peakluy pa3yIoKEHHsI, COEIMHEHUS ), PacllO3HABaHUE HEOPTAHUYECKHUX
BEIIECTB C TMOMOUIBI0 KAUYECTBEHHBIX PEAaKUMi HA HOHBI, PELICHHE
DKCIEPUMEHTAIIBHBIX 33]1a4.

HeMmeTanbl 1 UX cOeITUHEHUS

OOmas xapakrtepucThka TajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHue u (pusmyeckne CBOMCTBA MPOCTHIX
BEIIECTB — TaJloOreHoB. XHMHYECKHE CBOWCTBA Ha MPHUMEPE XJOpa
(B3aMMOJEHCTBHE C METAUIAaMH, HEMETaUlaMH, Ieoyamu). XJIOPOBOJOPO/I.
CoJisiHasE KMCJIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHUE, MpUMeHeHue. [leicTBue
XJIOpa U XJOPOBOJOPOJAa HA OPraHU3M 4YeJoBeKa. BaxHeHuime XJIOpuabl U UX
HaXOK/JIEHUE B MIPHUPO/IE.

O6mras xapakrepuctuka 371eMeHTOB VIA-rpymmbl. OcoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue W PU3MUECKUEe CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJaH CEPbl. AJNIOTPOIHBIE MOAUPHUKAIIMN KUCIOPOIa
U cepbl. XUMHUUeckue cBoiicTBa cepbl. CepoBOaOPOI, CTpOeHUE, HU3NUEeCKue U
XUMUYECKHE CBOMCTBA. OKCUABI CEPBI KAK MPEACTABUTENN KUCIOTHBIX OKCUIOB.
CepHast kucioTa, (QU3MYECKHE W XUMHUYECKHE CBOMCTBa (0OIME Kak
NpeICTaBUTENsl Kilacca KUCIOT M creuupuueckue). XUMHUUECKHE peakiHH,
JeXallie B OCHOBE IMPOMBIIUICHHOTO CHoco0a MOJy4eHUs CEPHON KHUCIOTHI.
[Ipumenenue cepHoi KUCHAOThI. COJIM CEpHOM KUCIIOThI, KAYECTBEHHAsI PEAKIUS Ha



cynbdar-uon. HaxoxxnaeHue cepbl U e€ COCAUMHEHUH B MpUpoJe. XUMHUECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpelbl COENMHEHUSMH Cepbl (KUCIOTHBIE OK[IU,
3arps3HEHUE BO3AYyXa U BOJIOEMOB), CIIOCOOBI €ro Npe0TBPAICHUS.

OO6mras xapaktepucTka 3yeMeHTOoB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIC CTENEHU OKUCIIEHHS. A30T, paCIpOCTPAHEHUE B MPUPOJE,
duznueckue U XumMuIeckue cBoiictea. KpyroBopotazora B mpupojae. AMMHUAK, €ro
du3ryeckre U XMMUYECKHUE CBOMCTBA, MoJTydyeHre U npuMmeHneHune. Com aMMOHUS,
ux (pu3MYecKue 1 XUMHYECKHe CBOMCTBA, MpuMeHeHue. KauecTBeHHas: peakius Ha
MOHBl aMMOHUS. A30THas KHCJIOTa, €€ MOJydyeHUe, (PU3NYecKHe U XUMUYECKUE
cBOMcTBa (00IME Kak TMPEACTAaBUTENSA Kiacca KHUCIOT W cruenuduyueckue).
Hcnonp30BaHne HUTPATOB M COJICM aMMOHHUSI B KAayeCTBE MUHEPAIbHBIX
ynoOpeHuil. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOILIEH Cpebl COEIUHEHUSIMU a30Ta
(KMCJIOTHBIE JOXAM, 3arpsi3HEHHE BO3AyXa, MOYBbI M BOJN0EMOB). Docdop,
auoTponHble Moaupukauun (ocdopa, puanUecKkue U XMMHUYECKUE CBOMCTBA.
Oxkcun hocdopa (V) u pochopHas kuciaota, puznueckre 1 XUMHUIECKHUE CBOMCTBRA,
nosyuenue. Mcnonb3oBanue pocdaroB B KaUeCTBE MUHEPATILHBIX Y100pEHUIA.

OO6uras xapakrepuctuka 371eMeHTOB |VA-rpymnmbel. OcoOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCJIEHUS.  YTJEpOd,  aUIOTPOIHbIE
Moau(UKalMy, pPacupoOCTpaHEHHWE B MpUPOAE, (PUIUYECKHE U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosoport yraepoaa B npupoge. OKCubl yriepoaa, ux
busznueckue M XUMUYECKHE CBOWCTBA, JCHCTBUE Ha JKHUBbIE OPraHU3MBI,
NOJIyY€HHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUAOM
yraepoaa (1V), rumore3a TI00aTbHOTO TMOTEIICHHWS KJIMMara, MapHUKOBBIN
s dekt. YronbHas KucioTa U e€ coyid, uX (PU3NIEeCKUue U XMMUYECKHE CBOMCTRA,
nojyueHue u npumeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUILIMHE, IPOMBIIIJICHHOCTH U CETbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE NOHATHS 00 OPraHUUECKUX BEILIECTBAX KAK O COCIUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIECH, alleTUJICH, STaHOJ, TJMLEPUH, YKCYCHAs! KHCJIOTA).
[IpupoHbIE HMCTOYHHUKU YIJI€BOJOPOJOB (Yyrojb, MNPUPOAHBIN Tra3, HePTh),
OPOAYKTHI UX TepepaboTku (O€H3WH), UX POJiIb B OBITY M MPOMBIIIIEHHOCTH.
[lonsiTne 0 OMONOTUYECKHU BAKHBIX BEILIECTBAX: JKUPaX, OeNKax, yrieBoJax — U ux
poIM B OKM3HM 4YelloBeKa. MarepuaibHO€ €IMHCTBO OpPraHUYEeCKUX U
HEOPTaHNYECKUX COCITUHCHHM.

Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOWMCTBA, IMOJy4Ye€HUE U
npuMmenenre. CoeauHeHus KpeMHuss B mpupoie. OOmme mpeactaBieHus 00
okcuae kpemuans (1V) u kxpemHueBout kuciore. CHUIMKATBI, X HCIIOJIh30BaHUC B
OBITY, B MPOMBIIUICHHOCTH. BaxkHeHIlne CTpOUTENIbHbIE MaTepualibl: KepamMuKa,



CTEKJIO, IIEMEHT, O€eTOH, kene300eToH. [Ipobiiembr 6e30MacHOTO UCIIOIb30BAHUS
CTPOUTENbHBIX MAaTEPUAIIOB B IIOBCEAHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

u3ydeHne o0pa3oB HEOPTAaHUIECKUX BEIIECTB, CBOMCTB COJISTHOM KUCTIOTHI,
MPOBE/IEHUE KaYECTBEHHBIX PEAKINI HA XJIOPUI-UOHBI U HAOIIOJEHUE IPU3HAKOB
WX TPOTEKAHUS, OMbITHI, OTpakawlue (PU3NYECKHUE U XUMUYECKHE CBOMCTBA
TAJIOTEHOB U MX COEAUHEHUI (BO3MOYKHO HCIIOJIb30BAaHHE BHJIEOMATEPHATIOB),
O3HAKOMJIEHHME C oOOpa3suamMu XJOpUAOB (TaJOT€HUAO0B), O3HAKOMIICHHE C
oOpasuamMu  ceppl M €€ COEAMHEHHAMH (BO3MOXKHO  MCIIOJIb30BaHUE
BUJICOMATEpUAOB), HaOMOAEHUE IIpoliecca OOYTJIMBaHUs caxapa MoJ AeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, H3YYECHHUE XHUMHUYECKUX CBOWCTB
pa30aBIIEHHOM CEpPHOM KUCIIOTHI, IPOBECHUE KaU€CTBEHHOW PEaKlMu Ha CyJb(hart-
VMOH U Ha0IOJICHHE MpU3HAKa €€ MPOTEKaHHs, 03HAKOMJIEHUE ¢ (PU3NUYECKUMU
cBoiicTBaMM a3oTa, ¢ocdopa M MX COENMHEHUH (BO3MOMXKHO HCMOJBL30BAHUE
BHJIEOMATepUaIoB), oOpa3iaMu a30THBIX U (HOChHOPHBIX yIOOpEHU, MOTyUYeHuE,
coOupaHue, pacrno3HaBaHME U U3YYEHUE CBOWCTB aMMHakKa, HPOBEICHUE
Ka4eCTBEHHBIX PEaKUil Ha MOH aMMOHUS U PocdaT-uOH U U3y4YEHUE MPU3HAKOB
UX MPOTEKaHMs, B3aUMOICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO  HCIIOJIb30BAaHUE  BUACOMATEPUAIOB),  H3yYE€HUE  MOJeENeH
KPUCTAUTMUYECKUX PEIIETOK anMasa, Tpadura, ¢yiepeHa, O3HAKOMIIEHHE C
IPOLECCOM aJCOPOIMM PACTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOra3a, NOJyuyeHUuEe, COOMpaHue, pacno3HaBaHUE U U3yUEHUE
CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHNE KaueCTBEHHBIX PEaKIMid Ha KapOoHAT U
CUJIMKAaT-UOHbl M W3YyYEHHE NPU3HAKOB MX IMPOTEKAHHS, O3HAKOMIICHHE C
MPOAYKUMEN CWIMKATHOW TPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 Mo TeMe « BaxHenlme HeMEeTaIuIbl U X COCIMHEHHUS .

MeTanibl M X COeTUHECHUS

OO6u1as xapakTepUCTHUKAa XUMUYECKUX AJIEMEHTOB — METAIUIOB HA OCHOBAHUU
UX noyoxeHus B llepuonnueckon cucreme xumuueckux osnemeHtos /I, .
MenpeneeBa u ctpoenust aroMoB. CTpoeHue MeTauioB. Metauimueckas CBSI3b U
METAUIMYECKAd  KPUCTAUIMYECKAs  PEIIETKA.  DJIEKTPOXUMHUYECKHU  PsJl
HanpsHKeHU MeTauioB. OU3nUecKkrue U XUMUYECKHe CBOcTBa MeTaiuioB. Oo6me
CIoCcOoObI ToJlydeHus MeTauioB. [loHsTHE O KOPPO3MHM METAUIOB, OCHOBHBIE
CIOCOOBI 3alUThl UX OT Koppo3uu. CruiaBbl (CTajb, YYryH, JIOPaTIOMUHUM,
OpoH3a) U UX IPUMEHEHHE B OBITY M IPOMBIITUIEHHOCTH.

[[lenoyHble MeTaJUIBL: MOJOXKEHUE B [lepnoanyeckoil cucTeMe XUMUYECKHUX
anemeHtoB . M. MenpaeneeBa, CTpOCHUE MX aTOMOB, HaXOXXJACHHUE B MPUPOJIE.
du3nueckrue U XMMHUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCuabl U



TUAPOKCUABI HaTpuss M Kanud. [IpruMeHeHHe IIEeNOYHBIX METAUIOB W HX
COEJIMHEHUH.

[lemoyHO3eMeENbHBIE METAIBI MarHWd W KaJIbLMW: IIOJIOKEHHE B
Ilepnognueckor cucteMe xuMudeckux aeMeHToB 1. M. MenaeneeBa, ctpoeHune
MX aTOMOB, HaX0XeHue B npupoae. Guzndyeckue 1 XuMU4eCKue CBOMCTBA MAarHUs
U Kanbuus. BaxHeilmme coenuHeHUs Kaiblus (OKCHJI, THAPOKCHUI, COJH).
XKécTKoCTh BOABI U CITIOCOOBI €€ YCTpaHEHHUS.

AnroMuHMIN: 0JI0keHUE B [leproinueckoi cucTeMe XUMHUYECKUX JIEMEHTOB
J. . MenneneeBa, CTpOCHHE aroMa, HaxOXJeHUE B Npupone. Pusnyeckue u
XUMUYECKUE CBOMCTBA amoMUHus. AMbOTepHbIE CBOWCTBA OKCHUA U TUAPOKCHUAA
AITFOMUHUSL.

Keneso: nosoxenue B [leproinueckoit cUCTEME XUMUYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE AaTOMA, HAXOXKAEHUE B mpupoae. Pusnyeckue u
XUMUYECKHE CBOMCTBaA keme3a. OKCHibl, TUAPOKCH B M coin xkene3a (1) u sxenesa
(1), ux cocTaB, CBOWCTBA U MOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHME C oOpa3llaMM METAUIOB M CIUIABOB, UX (PU3UUECKUMU
CBOWMCTBaMM, U3Y4YEHHE pE3yJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCHUAA
KaJdblMsl W HATpHsl C BOJAOM (BO3MOXKHO HCIIOJb30BaHHE BUIECOMATEPUANIOB),
UCCJIEJOBAaHUE CBOMCTB KECTKOW BOJIBI, IPOLIECCA TOPEHHUS JKEIE3a B KUCIOPOE
(BO3MOKHO  MCIIOJIb30BaHUE  BUIEOMATEPUAIOB), MPU3HAKOB MPOTEKAHUS
KAYECTBEHHBIX PEaKUWii HA MOHBI: MarHus, KaJblUs, aJIOMUHMS, LIMHKA, Kele3a
(I u xene3a (111), mexau (I1), HaGnroEHNE M OMUCaHKE TIPOIIECCOB OKPAIMBAHUS
IUIAMEHU HOHAaMU HATpUs, Kalusig W Kaiblug (BO3MOXHO MCIOJb30BaHNE
BUJIEOMATEpUAIIOB), UCCIIeIOBaHUE aM(OTEPHBIX CBOMCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCHUA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe « Baxnenmme
METAJUIbI U KX COECTUHEHUS .

XuMHUA U OKpY:KAKOLIAs cpeaa

BemectBa u marepuansl B IOBCEIHEBHOM XU3HU 4elloBeKa. besomacHoe
UCIIOJIb30BaHKUE BEILECTB U XUMHUYECKUX peakiuii B ObITy. [lepBas momous npu
XUMUYECKUX 0KOrax U OTPABJICHUSX.

XUMHUYECKOEe 3arpsi3HEHUE OKpY»Karollel cpefpl (MpeaenbHasi JoImyCcTuMast
KOHIIEHTpauus BewecTs, gaiee — [1JIK). Poas XuMum B pemieHnH 3K0JI0THY €CKUX
npooJiem.

Xumuueckuut IKCnepumenm:

u3ydyeHue o0pa3LoB MarepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEpPHbIE
Marepuabl).

Mescnpeomemnwle ceasu



Peammzanms MeXnpenMEeTHBIX CBSI3€M NMPHU M3YYEHUM XMMHMM B 9 Kiacce
OCYILECTBIIIETCSI 4epe3 KCIOJb30BaHUE KaKk OOIMX €CTeCTBEHHO-HAYyYHBIX
MOHSATHUM, TaK U MOHITUH, SIBJISIONIMXCS CUCTEMHBIMU JIJI OT/ICILHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO LHKJIA.

OO6mnme ecTecTBEeHHO-HAYYHBIC TOHSTHS: HAYYHBIN (PaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHaiu3, CHUHTE3, KiIaccupuKalus, NEPUOAUIHOCTb, HAOIIOCHNUE,
DKCIIEPUMEHT, MOJECIMPOBAHKUE, W3MEPEHUE, MOJENIb, SBJICHHUE, MAPHUKOBBIN
3¢ deEKT, TEXHOJIOTHSI, MaTepUabI.

duzuka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJA, JJEKTPUUECKHM 3apsifi, MPOBOJHHUKH,
MOJTYIPOBOJHUKHY, JUDJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperarHoe COCTOSTHUE BEILIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KPUCTAILTNYECKAs
pemérka, CruiaBbl, (PU3NUECKUE BEIUMYMHBI, CIMHUIIBI U3MEPEHHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: dborocunres, apixanue, 6muocdepa, 3KocucTeMa, MUHEPATIHHBIE
yI0OpEeHUs, MUKPOAJIEMEHThI, MAaKpO3JIEMEHTBI, MUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaTbl, TOPHBIE MOPOIHI,
MOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, BOJHBIEC PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaTbl OCBOEHHUS MPOTPAMMBI OCHOBHOT'O OOIIETOo
oOpa3oBaHusl JOCTUTAIOTCA B XOJA€ OOy4YeHHs] XMMUU B €IUHCTBE Y4EOHOU U
BOCIIUTATEIbHOU JEATEIbHOCTH B COOTBETCTBUU C TPAAUIUOHHBIMU POCCUNCKUMH
COILIMOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH IEHHOCTSIMU, MPHUHITHIMH B
oOIleCTBE TMpaBWJIAMH W HOPMaMHu TOBEIAEHHUS W CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHHUSA, CAMOPA3BUTHUS U COIMATIM3ALNN 00YyYaIOIIXCS.

JIudHOCTHBIE  pE3yNbTaThl  OTPAKAIOT TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBATbCSI CUCTEMOW TO3UTHUBHBIX LEHHOCTHBIX OpPHUEHTAUUHd W
pacCIIMpPEHUE OIbITA AESITEIILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCITUTAHMS:

LEHHOCTHOT'O OTHOUIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAyYHOMY HACJIEJIMIO, TMOHMMAaHWs 3HAYECHHUS XUMHUYECKOW HAYKH B >KU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHBOpPMAIIUEH O
NEPEAOBbIX JOCTHKEHUSAX U OTKPBITUSAX MHUPOBOW M OTEUECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA,

2) TPa’KIAHCKOT0 BOCTIMTAHUS:

MPEACTABICHUS O COUMAIbHBIX HOpPMax M MPaBWIAX MEKIMYHOCTHBIX
OTHOILUEHUN B KOJUIEKTUBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCIICOBATEIbCKON, TBOPYECKOM ©  JIPYrUX BHAAX
JeSTEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM ACSITEIHHOCTH MPHU
BBITIOJTHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/a4, BBIMOJHCHUA XHUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU Y4E€OHBIX IPOCKTOB, CTPEMJICHHS K B3aMMOTIOHUMAHUIO
U B3aMMOIIOMOIIM B TPOLIECCE OSTOM Y4eOHOH JesITETbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IIOBEACHUE W IIOCTYNKA CBOUX TOBAPHUILEM C NO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMUS !

MHPOBO33PEHUECKHE MPEACTABICHUS O BEIIECTBE M XMUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH M COCTABJISAIOIINE
OCHOBY JUJI1 IOHMMAHUSI CYIIHOCTH HAay4HOM KapTHHBI MUpA, IIPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS MPUPOJIBI, B3aUMOCBA3SIX YEJIOBEKA C
MIPUPOJHOU CPEAOH, O POJIM XUMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATE/IbHbIE MOTHUBBI, HAMPABJICHHBIC HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAMMBbIE N1 OOBSACHEHUs HAOIIOJAEMbIX MPOLIECCOB U SIBJICHUH,
NO3HABATENbHOM, MH(MPOPMALMOHHON M YMTATEICKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOATEIbHOM paboOThl C Y4YEOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, JOCTYIMHBIMH TEXHHUYECKUMHU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

WHTEpEeC K OOYYEHUWIO W TO3HAHWIO, JIIO003HATEIhHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CamM000pa3oBaHMIO, TPOEKTHOW U  HCCIEA0BATEIHCKOM
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBICHHOCTH W YPOBHSA 00y4YeHUS B
JlabHEUIIeM;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI.

OCO3HAaHUE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
370pOBBIO, YCTAaHOBKM Ha 370POBBIN 00pa3 >KU3HU, OCO3HAHUE TMOCICACTBUN U
HEMPUSITHE BPETHBIX MPUBBIYEK (YIOTPEOICHUS AIKOT0JIsI, HAPKOTUKOB, KypEHUs),
HEOOXOJIMMOCTH COOJIIOJICHUS] TpaBWi O€30MacHOCTA MpU  OOpalIeHUu C
XUMUYECKUMU BEIIECTBAMU B OBITY U PEATbHOM XKU3HH;

5) Tpy10BOTO BOCTIMTAHMSA:

MHTEPEC K MPAKTUYECKOMY U3Yy4eHHIO podecCHii U Tpya pa3IMuHOTO PoJia,
YBOKEHUE K TPYJLy U pe3yibTaraM TPYAOBOW AEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUU 10 XHUMHH, OCO3HAHHBIM BBIOOD
WHIMBUIYATbHO M TPACKTOPUH MTPOIOHKEHHS 00pa30BaHUsI C YUETOM JIMYHOCTHBIX
UHTEPECOB U CTIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCIIEITHOM TTPO(HEeCCUOHATBHOM IS TEIIbHOCTH U PA3BUTHUSI HEOOXOTUMBIX YMEHUH,
TOTOBHOCTh aJaTUPOBATLCS B MPOhECCUOHATLHOM CpejIe;

6) IKOJIOrHYEeCKOro BOCIUTAHUA:

AKOJIOTUYECKH IIeJIECOO00pa3HOE OTHOIICHUE K MPUPOJIE KaK HCTOYHUKY
JKU3HU Ha 3emiie, OCHOBE €€ CYyIIIECTBOBAHUS, IOHUMAaHUE [ICHHOCTH 3JI0POBOTO U
0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY
bu3UYEeCKOMY U TMCUXUUECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHUS
paBuil 0€30TIaCHOTO MOBEICHUSI TP pab0Te C BEIIECTBAMHU, a TAKXKE B CUTYaIUsX,
YTPOKAIOIIMX 3I0POBBIO U KU3HU JIIO/ICH;

CIOCOOHOCTH MPUMEHATh 3HAHUS, TOJTy4aeMble TIPU U3YUYCHUHM XUMUH, JJIS
pELICHUS 3a/1a4, CBI3aHHBIX C OKPYXKAIOLIEH PUPOTHOU CPEIOH, I TTOBBILIEHUS
YPOBHS  DKOJIOTHYECKON  KYyJbTypbl, OCO3HAHMUS TJIOOAIHLHOTO XapakTepa
AKOJIOTHYECKHUX MPOOJIEM U MyTel MX peIieHUus MOCPEACTBOM METOJ0B XHMUH,
AKOJIOTHYECKOTO MBINUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS M B ITO3HABATEIHHOM,
KOMMYHUKATUBHOU U COLMAIIbHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocTtaBe wMeranpeaMeTHBIX Pe3yJbTAaTOB BBIJACSAIOT 3HAYUMBIC IS
bopMHUpOBaHUS MHPOBO33PCHHS OOIICHAy4YHBbIC TMOHATHS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, GaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOpPbIE
UCTIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX yUEOHBIX IpeaMeTax M IO3BOJIIIOT Ha
OCHOBE 3HAHWM U3 ATHX MPEAMETOB (HOPMHPOBATH MPEACTABICHUE O ICIIOCTHOM



HAy4YHOU KapTUHE MUPA, U YHUBEPCAIbHbIC yUeOHbIC JCHCTBUS (TI03HABATENbHBIE,
KOMMYHUKATHUBHbIC, PETYIATUBHBIE), KOTOpble 00ecneduBaroT (OopMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IJITAHUPOBAHUIO U OCYILECTBJICHUIO y4eOHOM
JEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHBIE NeiiCTBUSA

ba3oBble JlornyecKkue 1eCTBUA:

YMEHHUS UCIIOJIb30BaTh NMPUEMBI JIOTUYECKOTO MBIIUICHUS IIPU OCBOCHUU
3HAHUU: PACKPBHIBATH CMBICI XUMUYECKUX MOHITHI (BBLACISATh UX XapaKTEPHbIC
NPU3HAKY, YCTAaHABJIMBATh B3aUMOCBS3b C APYTUMU MOHATUSMHU), UCIIOIb30BaTh
HOHSITUSA JIJIs1 00BbSICHEHUS OTACIBHBIX (PAKTOB U SBJICHUIA, BHIOMPATH OCHOBAHUS U
KpUTEPUH IJi KJIacCU(UKALMM XUMHUYECKUX BEUIECTB M XMMUYECKHUX PEaKLUH,
YCTaHaBIMBAaTh MPUYUHHO-CJIEICTBEHHbIE CBA3U MEXAY OOBEKTAMH H3Y4YEHUS,
CTPOUTbH JIOTUYECKHE PACCYKJIEHUS (MHIYKTUBHbIE, 1ETYKTUBHBIE, 10 aHAJIIOTHH),
JI€NaTh BBIBOJIBI U 3aKIJIFOUCHHS;

YMEHHE MPUMEHATh B TMPOLECCE IMO3HAHWS NOHATHS (MpEIMETHbIE H
METaInpeaMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENHU, UCTIOIb3YEMbIE B XUMUH,
npeoOpa30BbIBaTh MIMPOKO MPUMEHSIEMBIE B XUMUU MOJIENIbHbBIC TTPEICTABICHUS —
XMMHUYECKUN 3HaK (CHMBOJI 3JIEMEHTAa), XMUMHUYecKas ¢Gopmyja U ypaBHEHHE
XUMHUYECKON peakluu — MPU PelIeHNH y4eOHO-TI03HABATENbHBIX 33/1a4, C YUYETOM
TUX MOJEJIbHBIX MPEACTABICHUN BBIABISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE
NPU3HAKY U3YYaEMbIX 00BEKTOB — XMMHUECKUX BEILIECTB U XUMHUYECKUX PEaKIuil,
BBISIBISITh  OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJIECICTBEHHBIE CBS3U W
MIPOTUBOPEYHS B U3y4aEMbIX ITPOLIECCAX U SIBJICHUSX.

ba3oBble ucciienoBaTeIbCKUe 1eMCTBUSA

YMEHHUE MCIIOJIb30BATh IMOCTABIIEHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUA, a TaKK€ B KaueCTBE OCHOBBI [Jis1 (DOPMUPOBAHHUS THUIIOTE3BI IIO
IIPOBEPKE NPaBUILHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

NpUOOpeTEeHUE OMbITa MO IUIAHUPOBAHUIO, OPTraHU3allMM U TPOBEJECHUIO
YUEHHYECKHX OSKCIEPUMEHTOB, yMEHHE HaOmoJaTh 3a XOJ0M IMpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €0 pe3ynbTar, POpMyIupoBaTh 0000IIEHUS U
BBIBO/JIBI [10 PE3YyJIbTaTaM MPOBEIEHHOTO OIbITA, HCCIIEN0BAaHUS, COCTABISATh OTUET
O MPOJIeTTaHHOU padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, AHAIM3UPOBATh U HWHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3JIMYHBIX BUAOB U (OPM MPEICTABICHHUS, TIOJy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB
(HaydyHO-TIOMYJISIpHAsl  JIUTepaTypa XUMHUYECKOTO COJEpKaHUsl, CIpPaBOYHbBIC
nocobusi, pecypchl VHTepHeTa), KpUTUYECKUA OIICHUBATH IMPOTHUBOPEUHBYIO U
HEI0CTOBEPHYIO HHPOPMAIIHIO;



YMEHHE NPUMEHATh PA3JIMYHbIE METOJbI U 3aPOChl MPHU MOUCKE U OTOOpE
UHPOpPMAIIUM U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJUMBIX JJI BBINOJHEHUS
y4€OHBIX U MTO3HABATENbHBIX 33/1a4 ONPEIEIEHHOTIO THUIIA, TPUOOPETEHUE OMbITA B
o0jacTl HCMOJb30BaHUS HUH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYPOUH aKTUBHOTO UCITOJIb30BaHMSI PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSTENBbHO BIOUPATh ONTUMATIBHYIO (POpMY MPEACTABICHUS HH(DOPMALUU U
WUTIOCTPUPOBATh PEIIAEMbIE 33JauyMd HECJIOKHBIMU CXEMaMH, JuarpaMmMaMu,
apyrumu popMamu rpaduky ¥ UX KOMOMHALUSMU;

YMEHHE HCHOJIb30BaTh M aHAJIM3UPOBATH B IMpoOLECCE Y4YeOHOU H
UCCIIeIOBATENIbCKON e TEIbHOCTH MHGOPMALIUIO O BIMSHUU MPOMBIIIIEHHOCTH,
CEINbCKOTO XO35MCTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYXKAKOLIEH MPUPOIHOU
Cpepbl.

KomMMmyHMKaTHBHBIE YHUBEpPCaJIbHble Y4eOHbIE 1eHCTBHS:

YMEHHs 3a7aBaTb BONPOCHI (B XOJ€ Auaiora W (WiIM) OUCKYCCUHM) IO
CyLIECTBY  OOCyXmaeMol TeMbl, (OpPMYIMpPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEJIbHO BBINIOJIHEHUS MTPEAJIOKEHHON 3a/1a4H;

YMEHHUS  TPEJCTABIATh  IOJyYEHHBIE  PE3yJIbTaThl  O3HABATEIbHOM
NESITEIbHOCTU B YCTHBIX M TNHCBMEHHBIX TEKCTaxX; JIe€JaTh MPE3EHTALUIO
PE3YyIbTATOB BBIMOJHEHUS] XUMHUECKOTO 3KCIIEpUMEHTa (JIaDOpaTOpPHOTO OIBITA,
J7a00paTOpHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEUIECTB, Y4€OHOTO MIPOEKTA);

YMEHHUS Y4eOHOrO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEIbHOM M HCCIEAOBATENIbCKOM  JESITENbHOCTH NPU  PELICHUU
BO3HUKAIOIMX MpoOJIeM Ha OCHOBE yué€ra OOIIMX MHTEPECOB M COIJIACOBAHMS
no3uIui (00CyXKaeHuss, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHALIUS
COBMECTHBIX JCHCTBUM, ONpelNeJeHUe KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U IPYTHE).

PeryasiTuBHble YHHBepCcaJIbHbIEe YUeOHbIE JeCTBUA:

YMEHHUE CaMOCTOSITEIbHO OMNpPEACNsATh LEeNH AESITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIIATh, KOHTPOJMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NesITeNIbHOCTh, BbIOUpaTh HanboJiee 3pPekTrBHbIE CIOCOODBI pElIeHUs! YUeOHbIX U
MO3HABATENbHBIX 337]a4, CAMOCTOSITEIbHO COCTaBJISITh WM KOPPEKTUPOBAThH
MPEJIOKEHHBI AITOPUTM JEHUCTBUUA IIPU BBINOJHEHUM 3aJaHUM C YYETOM
MOJIy4Y€HHS HOBBIX 3HAaHUWA 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEaKLUsX,
OIICHUBAaTh COOTBETCTBHE IOJYYEHHOTO pe3yibTara 3asBJICHHOW 1M, YMEHHUE
UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEAJIaraéMble B YCJIOBUU 3a/IaHUM.

INPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe mnpeaMeTrHbIX peE3yabTaTOB IO OCBOEHHUIO O0053aTEIbHOTO
COJIep>KaHUs, YCTAaHOBIIEHHOTO JaHHOUW (deaepanbHON paboueld mporpammoi,
BBIJICIISIIOT: OCBOCHHBIE OOYUYAIOIIMMUCS HAy4YHBbIC 3HAHUSA, YMEHHUS U CIOCOOBI



neucTBul, cnenuuyeckue s OpeIMETHOM 001acTu  «XUMUsD», BUJBI
JNEATENIbHOCTH MO  IOJYYEHUID HOBOTO 3HAHWSA, €ro  MHTEPIpETaluu,
npeoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMIHBIX YICOHBIX M HOBBIX CUTYaITUSX.

K koniry oOy4enusi B 8 kj1acce nmpeIMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD Y 00YUAIONMXCS YMEHUM:

e PpacKpbIBAThb CMBICI OCHOBHBIX XMMHWYECKUX MOHSATHI: aTOM, MOJIEKYJIA,
XUMHAYECKUM DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oIHOpOIHAS 1 HEOJHOPO/IHAA ), BAIGHTHOCTh, OTHOCUTENIbHAS. aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BENIECTBA, MOJIb, MOJSIpHAsl macca,
MacCcoBas JI0JIs1 XUMHYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJIIPHBIN 00BEM,
OKCHUJl, KHCJOTa, OCHOBAaHUE, COJb, JIEKTPOOTPHULATEIBHOCTh, CTEICHb
OKHUCJICHUSI, XUMUYECKas peakius, KilacCU(pUKalusg Peakiuii: peakiuu
COCIMHEHUSI, PEAKIMU pAa3JIOKEHUs, PEAKIMU 3aMCIICHUS, PEaKIUU
00MeHa, 9K30- U SHAOTEPMUUYECKHUE PEAKIUH, TEIIOBOM 3P dEeKT peakiiuu,
PO aToma, DJEKTPOHHBINM CJIOM aTroma, aroMHas OpOUTalb, paauyc
aToMa, XMMHYECKasi CBS3b, MOJISIPHAS U HETOJISIpHAsT KOBAJICHTHAS CBS3b,
MOHHAs CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAsl JOJISI BEIIECTBA
(MpOILIEHTHAs KOHIIEHTpAIKs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TMOHSATAU U
MPUMEHSTh 3TU MOHATHUS NPU ONMKUCAHUHU BEIIECTB U UX MPEBPALLCHUN;

e HCTOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY I COCTaBJICHUS (opMyll
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIIUN;

e OIpPEIEIATh BAICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHUCJICHHMsS  DJIEMEHTOB B  OHWHApHBIX  COCHMHECHHSX,
MPUHAJIEAKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCY COCAUHECHUM 10
dbopMynaM, BHUJ XUMHUYECKOW CBA3M (KOBAJCHTHAas W WOHHAasi) B
HEOPTraHUYECKUX COCTUHCHUSX;

e packpsiBatb cmbica llepuomnueckoro 3akona JI. W. Menpneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX DAJIEMEHTOB OT MX MOJIOKEeHUA B [lepuoanueckon cucreme,
3aKOHOB COXPAHEHUSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HHUsI, 3aKOHa ABOTajipo;

e ONUCHIBATh M XapakTepu3oBaTh TaOiuuHyro ¢opmy Illepuoanyeckoit
CUCTEMBl XMMHUYECKHUX DJIEMEHTOB: pa3ivyaTh IOHATHS «TJIABHAs
noarpynna (A-rpymnmna)» u «nodounas noarpymnmna (b-rpynmna)», mansie u
OoJbIIE TEPUOJIBI, COOTHOCHTH OOO3HA4YEHHUS, KOTOPHIC HMMEIOTCS B
tabmuie «lleproguueckas cuctema xumudeckux smementoB JI. W
MenpeneeBa» C YHUCJIOBBIMM XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB



XUMHUYECKHX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YUCIIO IIEKTPOHOB
Y pacupesiesIeHUE UX MO AIEKTPOHHBIM CJIOSAM);

KJIacCU(UUMPOBATh XUMHUYECKUE DJIEMEHThI, HEOPTaHUYECKUE BEUIECTBA,
XMMHUYECKUE pEaKkUMU (IO YUCIY U COCTaBY YYacCTBYIOUIMX B PEAKLMH
BEIIECTB, MO TEIIIOBOMY P EKTY);

XapakTepU30BaTh (ONMUCHIBAaTh) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, OATBEPIK/asi OMUCAHUE NPUMEPAMU MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOUIMX XUMUYECKUX PEAKLINN;

IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOTO
COCTaBa, BO3MOYKHOCTM IIPOTEKaHHWsI XHMHYECKUX MPEBPALICHUN B
Pa3IMYHBIX YCIOBUSAX;

BBIYUCJISITh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO U MOJISIPHYIO MaccChl
BEUIECTB, MACCOBYIO JOJIO XHMHUYECKOrO »dJeMeHTa 1o ¢dopmyJe
COEIMHEHHU S, MaCCOBYIO JI0JIIO BELLIECTBA B PACTBOPE, NPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKOU peaKlnu;

IPUMEHSITh OCHOBHBIE OIEPAIIMA MBICIUTEIBHOM IEATENbHOCTH — aHAIIU3
U CHHTE3, CPaBHEHHE, 0000IIeHNEe, CUCTEMAaTU3alMI0, KJIACCU(UKALIHIO,
BBISIBIICHUE MPUYMHHO--CJICICTBEHHBIX CBA3EU — JJI1 U3yYEHUSI CBOMCTB
BEUIECTB M XUMHMUYECKUX PEAKIHUM, €eCTECTBEHHO-HAYYHBIE METObI
NO3HAHUA — HaOMIOJEHUE, U3MEPEHUE, MOJIEIUPOBAHHUE, SKCIIEPUMEHT
(peanbHbIN U MBICJICHHBIN);

ClIeAoBaTh  IIpaBWIaM  [OJIb30BAHUSA  XMMHUYECKOM  IOCYyIOHM U
Ja0opatopHbIM O00OpYJOBaHWEM, a TaKXKe MpaBUiIaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKLUMSIMU TIO BBIMIOJHEHUIO
Ja00paTOPHBIX XWMHUYECKUX OIBITOB MO MOJYYEHHI0 U COOMpaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOJAOPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
PAcTBOPOB C ONPEAECIEHHON MAaCCOBOU JI0JIEW PACTBOPEHHOTO BEUIECTBA,
IUIAaHUPOBaTh W MPOBOJUTH  XUMHUYECKHE  HKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C TOMOIIBIO HHIUKATOPOB
(maxmyc, peHondTaner, METUIOPAHX U IPYTHE).

K koHity oOyuenusi B 9 kj1acce npeiMeTHbIE pe3yabTaThl HA 6a30BOM YpOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUAIOUMXCS YMEHHI:

PACKpBIBATh CMBICI OCHOBHBIX XWMHUYECKHUX MOHATHI: XUMHYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, AHHMOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIILHOCTh, CTENEHb
OKHUCJICHHSI, XUMUUECKasi peaKiysi, XUMUIeCcKasi CBsI3b, TEIIOBOM 3¢ ekt
peakiuu, MOJb, MOJSIpHBIH  O0O0BEM, pacTBOp,  DIEKTPOJHUTHI,
HEDJIEKTPOJIUTBI, 3JEKTPOJIMTUYECKAsT JUCCOLMALNS, PEAKIUA HOHHOTO
oOMeHa, Karaqu3aTop, XUMHYECKOE€ paBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE pPEaKUUH, OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCJITENb, BOCCTAHOBUTENIb, OKHUCJIEHWE H  BOCCTaHOBJICHHE,
aJuIoTponus, aM(pOTEePHOCTb, XUMHUUECKas CBA3b (KOBaJECHTHAs, MOHHAs,
METAJUINYECKAsA), KPUCTAUIMYECKAsT PEIIETKA, KOpPpPO3Usl METAJUIOB,
CILIaBbl, CKOPOCTb XHMHYECKOM PpEAKIUH, MPEIEIbHO IOIyCTUMAs
koHueHrpauus 111K Bemectsa;

WUTIOCTPUPOBATh B3aUMMOCBSA3b OCHOBHBIX XMMHUYECKUX IOHATUM U
IIPUMEHATH 3TU MOHATUS NPU ONMCAHNH BEIIECTB U UX MIPEBPALLECHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY Uil COCTaBJIE€HUA (POpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEaAKIINA;

ONPEAEIISATH BAJICHTHOCTD U CTETIEHb OKUCJICHHUSI XUMHUYECKUX JJIEMEHTOB B
COCIMHEHUAX pAa3JMYHOTO COCTaBa, IPUHAIJIEKHOCTh BELIECTB K
ONpeNENEHHOMY KJIACCy COEAMHEHMH MO (QopMynaM, BUJA XUMHUYECKOU
CBSI3M (KOBA&JIEHTHAs, HMOHHAsA, METALIMYECKasi) B HEOPraHUYECKUX
COEMHEHHUAX, 3apsi] MOHA [0 XUMUYECKOU (opMyJie, XapakTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTAHMYECKUX COCAMHEHUMN, TUIT KPUCTAILIMYECKOU
PEETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cMbIci Ilepunogunueckoro 3akona JI. WM. Menpgeneesa u
JIEMOHCTPUPOBATh €ro IOHHMAaHHE: OIKCBHIBATh W XapaKTEPU30BaTh
tabimunyto ¢opmy llepuoguueckoid cUCTEMBbl XUMHUYECKUX 3JIEMEHTOB:
pasziuyarh TNOHATHS «rjaBHas mnoArpymnmna (A-rpynna)» U «mnododHas
noarpynna (b-rpynma)», maneie W OOJIbLIME NEPUOABI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpPbIE UMEIOTCA B MEPUOAMYECKON Tabmiuie, ¢
YUCJIOBBIMM ~ XapakTEPUCTHKAMU  CTPOEHUSI aTOMOB  XHMHYECKHUX
AIIEMEHTOB (COCTaB M 3apsj] sapa, oOIlee YHCIO JJIEKTPOHOB U
pacmpenenieHue WX 0 JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIMe
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COEIUHEHUH B
npeaenax MajblX NEPUOJA0B U INIABHBIX MOJATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

KJacCU(UUMPOBATh XUMHUUYECKHE 3JIEMEHThI, HEOPraHMUYECKUE BEIIECTBA,
XUMHYECKHE peakluu (MO YMCIy M COCTaBy YYacTBYIOIIMX B pEaKLUU
BEIIIECTB, IO TEIUIOBOMY 3(PEKTy, 0 U3MEHEHHUIO CTENECHEW OKUCIICHUS
XUMHUYECKHUX AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMME W CIENU(PUUICCKUE XUMUYECKUE
CBOMCTBA MPOCTBIX W CJOXHBIX BEHIECTB, IOATBEPXKAAs ONKHCAHUE
pUMEpPaMH MOJIEKYJSIPHBIX M WOHHBIX YpPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINM;

COCTABJIATb YPABHEHMS DJIEKTPOJUTHYECKOW AUCCOUMALMU KHUCIIOT,
LIEJIOYEH U COJIEN, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINA HOHHOTO



oOMeHa, YypaBHEHHMS pEaKlUWd, MOATBEPKIAIONIUX CYIIECTBOBAHHE
TeHEeTUYECKON CBSI3M MEXK/Y BEILIECTBAMU PA3JIMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIX —PEAKIHIA
NOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OajaHCca ITUX PEeaKIIHii;
NPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHHS,
BO3MOKHOCTH TPOTEKAHUS XUMHUYECKUX MPEBpPALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIUHMCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJIPHYIO MAacChl
BEIIECTB, MACCOBYIO [IOJI0 XUMHUECKOTO JJIeMeHTa 1o QopMmyre
COEIMHEHMSI, MACCOBYIO JI0JIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOH peakiuy;

coOoaTh  MpaBWia  TOJb30BaHHUA  XUMHYECKOW  TOCYIOoH U
Ja00paTOpHBIM  O00OpYyIOBaHMEM, a TaKXkKe IMpaBuwia OOpaleHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH II0 BBITIOJHEHHUIO
JTa00paTOPHBIX XUMHUYECKHX OMNBITOB MO IMOJYYEHUIO M COOMpPaHHUIO
razoo0pa3HbIX BEIIECTB (AaMMHUaKa U YTIJIEKUCJIOTO ra3a);

OPOBOJUTh  PEAKIWH, IOJTBEPXKIAIONIME KAYeCTBEHHBIH  COCTaB
Pa3NMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPU[ -, OPOMHUI-,
uoaua-, kapOoHar-, ¢ocdar-, cuimkar-, cynbdar-, TUIPOKCH]I-UOHBI,
KaTHOHbI aMMOHHS M WOHBI U3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOLHE B
BOJHBIX PaCTBOPaX HEOPTAaHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIC OTIEPAIMU MBICIUTEIbHON JASSITEIbHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEMATH3allUi0, BBISBIICHUE
NPUYUHHO-CIIEICTBEHHBIX CBSI3€W — JJII M3y4Y€HHs] CBOMCTB BEIECTB U
XAMUYECKUX PEaKIUil, €CTeCTBEHHO-HAyYHBIE METOAbl TIO3HAHHUS —
HaOJFO/ICHNE, M3MEPEHUE, MOJISIMPOBAHKUE, SKCIIEPUMEHT (pEalbHbIN U
MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
KoauvecTrBo yacos
Ne HaumeHoBaHMe pa3nesioB U JJleKTpoHHbIE (LU poBHIE)
KouTpoJsbHbI€ IIpakTnueckue
n/n TeM IPOrpaMMbl Bceero o0pa3oBareJ/ibHbIE peCypChl
padoThI padoThI
Paznean 1. [lepBonayajibHbIe XUMUYeECKHE OHSTHS
Xumusi — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubmmoreka [IOK

' MPAKTUYECKOUN NIeATEIbHOCTH https://m.edsoo.ru/7f41837¢

YeJioBeKa

12 BemecTtBa u xumMmuueckue 15 1 bubmuoreka [IOK

' peaKuu https://m.edso0.ru/7f41837¢

Hroro mo pazneny 20

Pa3znen 2. BakHelime npeacTaBuTe/ M HEOPraHU4e CKUX BelleCTB
21 Boznyx. Kucnopoa. [lonstue 5 bu6mmoreka [IOK

' 00 OKcHIax https://m.eds00.ru/7f41837¢
99 Bonopon.Ilonsitue o kucmorax 8 1 bu6mmoreka [IOK

' 1 COJISIX https://m.eds00.ru/7f41837¢
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka LIOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KITaCChI 11 1 1 bu6mmoreka [IOK

' HEOPTraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pasneny 30

Paznean 3. [lepuoanuecknii 3akoH u Ilepuoguyeckas cucrema xumudeckux 3jaeMeHToB /. U. Menneeea. CTpoeHne aToMOB.
Xumuyeckas cBsi3b. OKHUCINTEIBbHO-BOCCTAHOBUTEIbHBIE PeaKIUH



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

[Tepyuoauuecknii 3aK0H 1

31 [lepronnueckas cucrema 7 bu6mmoreka [JOK
' XUMHUYECKuX 3jeMeHToB 1. U. https://m.edsoo.ru/7f41837c
Meniene-eBa. CTpoenue aroma
Xu )
3.2 OKII:I/I(I;IJI[;GTC;?:HC()B-%B 8 Bromroreia LIOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIILHBIC PEAKIIUU
Bbu6munoreka [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOEe Bpems 3 En6morera HOK
P p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O 68

[NIPOTPAMME



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

9 KVJIACC

KoJunuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uug posbie
Ne n/nt P Kontpoabnsie | IpakTHuyeckue (mpp )
MPOrpaMMbI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcsbl
Pazned 1. BemecTBo 1 XUMH4YeCKHe peaKIUH
11 [ToBTOpeHue u yriryoneHue 3HaHUI 5 1 bubnnoreka LIOK
' OCHOBHBIX pa3/IeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [IOK
' peakuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] JUCCOIUALIHSI. 3 1 1 bubmmoreka [IOK
' XUMUYECKHE PEAKIMH B PACTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTasIbI M X COeTHHE HUS
21 OO0mas xapakTepucTHKa XUMHUYECKUX 4 1 bubnmnoreka [IOK
' snemenToB VIIA-rpynmbl. Tanorens https://m.edsoo.ru/7f41a636
OO0ms XapakTepucTUKa XMMHUYECKUX
R bubnuoreka [IOK
2.2 anemeHTOB VIA-Tpynmel. Cepau e€ 6 httos//m.edsoo.ru/7f41a636
COCTMHEHUS — '
OO0mas XapakTepucTUKa XUMHYECKAX BuG 10K
noIMoTeKA
2.3 aneMeHTOB VA-Tpynmbl. A30T, dochop u ux 7 1 https2/m.edsoo.ru/7f41a636
COCAMHEHUS
OO0mas XxapakTepuCTHKa XUMHUYIECKUX
bu6mmoreka [IOK
2.4 sneMeHTOB |VA-rpynnsl. Yriepoa u 8 1 2 https://m.eds00.ru/7f41a636
KPEMHUI1 U MX COeIMHEHHS — '
Hroro no pazneny 25



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

Paznen 3. MeTasljibl M UX CO€TUMHE HUS

. bubmnoreka IIOK
3.1 Obmpe cofCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
3.2 Baxxnelnme MeTaibl U X COSAMHECHU S 16 https//m.edsoo.ru/7f41a636
Hroro mo paznmeny 20
Paznen 4. Xumus u okpyskamomas cpeaa
41 B 3 bu6mmoreka [IOK
: eIIeCTBa M MaTepPUAIb B )KU3HU YEIIOBEKa https//m.edsoo.ru/7f41a636
Hroro no pasneny 3
p 3 bu6nunoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIHIEE KOJIMYECTBO YACOB I10O I[TPOIT'PAMME 68



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




IHHOYPOYHOE INTAHUPOBAHHUE

8 KUIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara @ poBbIE
Tema ypoka KonTpoabnubie | IlpakTuueckne
n/n Bceero u3ydeHusi | oOpa3oBaresibHbIE
padoThI patdoThI
pecypcebl
1 [Ipenmer xumnu. Posib XuMuM B )KU3HH 1 bubmuotexa IIOK
yenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c
2 [lonsTre o MeToax MO3HAHUS B XUMUH 1 bubmorexa TIOK
A https://m.edsoo.ru/ff0d227e
Ipakruueckas pabota Ne 1 «lIpaBuna
3 paboThI B 1a00OpaTOPUH U TIPHUEMBI 1 bubnunoreka LIOK
oOparteHust ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyIOBaHUEM
4 Yucrtele BerecTBa 1 cMecH. CriocoObl 1 bubmnorexa [IOK
pazneneHus cMecein https://m.edsoo.ru/ff0d26ca
I 6ota Ne 2
5 <§;m;ZZC§ZHc£:c§;iHa npumepe 1 bubmmorera LIOK
a N PHMEP https://m.edsoo.ru/ff0d28c8
OUYHCTKU ITOBAPEHHOM COJN )»
bu6nunoreka [JOK
6 ATOMBI H MOTIEKY LI . https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHAE JIEMEHTHI. 3HAKH 1 bubmuoreka [IOK
(CUMBOJIBI) XHMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 COXKHBIE BElecTBa 1 bubmmorexa [IOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 A i 1 bubmuoreka IIOK
TOMHO™MOJICKYILIPHOE YACHHE https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB.

bubmmoreka [IOK
10 Xumuueckas gopmyna. BaneHTHOCTB https/m.edsoo.ru/ffod2eae
ATOMOB XUMHYECKHX JIEMCHTOB
OTHOCHUTENIBHAs aTOMHAs Macca. bubmuoreka [IOK
11
OTHOCHUTENbHAsA MOJIEKYIISIpHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 40JIsI XHMHYECKOTO bubmuoreka [IOK
JJIEMEHTA B COEUHEHU U https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. Mok, bu6nmoreka [IOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
Du3nyuecKkrue U XUMUYECKUE SIBJICHUSL. bubmmoreka [IOK
14
XruMuUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBuUs IPOTEKaHUS bu6muotexa LIOK
XUMUYECKUX PEAKIHM https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUsI MACChl BEIIECTB. bubnmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
B cle KO €CTBa, Macc
17 BIUMCIICHU S KOJTUYECTBA, MACCHI Bu6miorexa LIOK
Bemecnfa 11O YPABHCHHAM XHMHIACCIHX https://m.edsoo.ru/ff0d5708
peakuit
Kinaccudukanuss XMUMHUECKUX PEaKIU
18 (coe I/IHqéHI/Ifl A3JI0KEHU S ’ Bromorera LIOK
o - pasil ’ https://m.edso0. ru/ffod3f34
3aMelleHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHuuknoneauct. O6odIEHNEe U bubmorexa TIOK
' B https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alus 3HaHU I
20 KonTponbHas padora Nel o reme bubmuotexa LIOK
«BermiecTBa ¥ XUMHUYECKHE PEAKITUI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. Cocras bubmuotexa LIOK

Bo3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeecTso. O30H

dusnueckre 1 XMMUUECKUE CBOWCTBA

99 bu6nmoreka [IOK
KACIIOPOAA (peaiuu OkiCHeHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsrue 06 okcuaax
CriocoObI oTydeHus KUCIOpoa B
23 71a00paTOPUH ¥ TIPOMBIIITICHHOCTH bubmoreia OK
patop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopona
TennoBoii 3exr xumuueckon
24 peakiuu, NOHATUE O bubmmoreka [IOK
TEPMOXMMHUYECKOM YPABHEHHH, K30~ U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHYECKUX PEAKITHSIX
TonnuBo (HedTh, yroib U METaH).
25 3a 513HeH(I/qu:oz . CIIOCOOBI Zro bubmorexa LIOK
P X3, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAICHUS
[Ipa eckasi padota Ne 3 mo Teme
26 <1?I e p 6 ' HO TeM bubmuoreka [IOK
«loysere 1 COqu AHHe KHCI0posd, https://m.edsoo.ru/ff0d4ae2
U3y4eHHUE ero CBOMCTB»
Bonopon — anieMeHT u mpocrtoe bu6muotexa LIOK
27
BelecTBo. Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
o8 DU3NYECKHEe U XUMUYECKIE CBOMCTBA bubmuoreka IIOK
Bosopona. [I[pumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
29 I bubmuoreka [IOK
OHATHE O KHICITOTax 1 COILX https://m.edsoo.ru/ff0d50d2
30 CniocoObI TOTydeHust BOJOPO/Ia B bubmuoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipakrtuueckas pabora Ne 4 o Teme
bubmuoreka IIOK
31 «lonyuenue u cobupanue BOIOPOa,

U3y4EHHUE €T0 CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MossipHbIii 00EM Ta30B. 3aKOH

Bu6nunoreka [JOK

32 ABorajzpo https://m.edsoo.ru/ff0d542e
Berunciienus o0béMa, KOJIUUeCTBa

33 bubmunorexa [IOK
BCIECTBA Ta3a To €10 HBBeCTH?W https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILECTBA WJIH 00BEMY
Brerauciiernst 00EMOB Ta3oB 110

34 Bu6nunoreka [JOK
ypaliHeHmO peatu Iia OCHOBE 3aKoHa https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUM T'a30B

35 dusnueckre U XUMHYCCKAEC CBOMCTBA Bu6nunoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [lonsrue 06 bubmuoreka IIOK
WHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputenab. HacelmeHHbIe

37 g P P I\T bubmuorexa [IOK
Y HEHACBIICHHBIE PacTBOPHI. MaccoBast https://m.edso0.ru/ff0d5b40
JIOJISI BEIIECTBA B PACTBOPE
[Ipaktuueckas pabora Ne 5 o Teme

38 «[IpurotoByieHuEe pacTBOPOB C bubnuoreka [IOK
onpenenéHHON MacCOBOM J101EN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEILECTBA»

39 KonTponbHas padora Ne2 o reme bubmuotexa LIOK
«Kucnopoa. Bomopona. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcupl: coctaB, KiaccupuKkaus, bu6nunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
TlonyyeHre u XMMHUYECKHE CBOMCTBA

41 C 3i)qTHbI OCHOBHBIX U aM(POTEPHBIX bromorera LIOK
et % p https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHOBaHWUS: COCTaB, KIIACCH(UKAITHS, bubmunorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [lonydyeHne u XuMHUUYECKHE CBOMCTBA bu6muotexa LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnots: cocras, knmaccupukanus, bu6nunoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [lonydyeHue u XuMUyecKre CBOMCTBA bubmuotexa LIOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIATYpa,

46 cnoco(61)l:1) jon )eHI/IH XI/IMI/I‘IZSKI/I@ buomorexa LIOK

. ¥ ’ https://m.edso00.ru/00ad9474
CBOICTBa
[Ipakrtuueckas pabdora Ne 6. Pemenue
SKCIIEPUMEHTAIIBHBIX 337a4 10 TEME bubmuotexa LIOK

47
«OCHOBHBIE KI1aCChl HEOPTAHMYECKUX https://m.edsoo.ru/00ad9b7c
COCAUHECHUIN»

48 I'enetnueckas CBSA3b MEXKIY KIaccaMu bubmuotexa LIOK
HEOPTaHUYECKUX COSTMHEHU I https://m.edsoo.ru/00ad9a50

. bubnnoreka LIOK

49 O00011IEHE U CUCTEMATU3AI A 3HAHU I https://m.eds00.ru/00ad9ch?
KontposnbHas padora Ne3 no teme

50 "OCHOBHBIE KITaCChl HEOPTaHUYECKUX bubmorera HOK

o P https://m.edsoo.ru/00ad%ela
COCTMHEHUI
[lepBbIe TONBITKN KIACCH(HKAITAH
51 xmrf)mqecmx AJIEMEHTOB ?[OH?[L;I/IC 0 buomorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TpyIIax CXOMHBIX AJIEMEHTOB
[Tepuoanuecknii 3aK0H 1
59 I pHox N i bubmuoreka IIOK
CPUOIMHCCKAT CHCTEMA XHMHIHCECKIX https://m.edsoo.ru/00ada52c
aneMeHToB 1. 1. Menaeneera
53 [epronpl, TPYIITBI, TTOATPYIIIIEI bubmaorexa HOK

https://m.edsoo.ru/00ada52c
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Ctpoenue atomoB. COCTaB aTOMHBIX

Bu6nunoreka [JOK

>4 snep. N3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 0007I04YeK
55 P P I . bubmunorexa [IOK
4TOMOB 3IICMCHTOB LICPHOAMHCCKON https://m.edsoo.ru/00adatbc
cuctemsl JI. 1. MenaeneeBa
XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA 110 €T0 MOJ0KEHUIO B bubmmoreka [IOK
56 .
[lepnonuueckoit cucreme /. W. https://m.edsoo.ru/00ada824
Menneneena
3unauenue [leproauyeckoro 3akoHa Jjist
57 pa3BUTHUS HAyKu W npakTtuku. 1. M. bubmuoreka [IOK
MenpeneeB — y4€HbIi, IeAaror 1 https://m.edsoo.ru/00ada96e
rpaxaaHuH
58 DJIEKTPOOTPULIATENEHOCTH aTOMOB bubnuoreka [IOK
XUMHUUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 " bubmuoreka IIOK
OHHAA XUMHIHCCKAA CBAD https://m.edsoo.ru/00adac34
60 KoBanenTHas mossipHas XaMudeckas bubmuotexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HemoisipHas XuMHUYeCcKas bubnunoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nmmoreka [JOK
62 Crenens okncienus https://m.edsoo.ru/00adae28
63 OKHUCIUTENBHO-BOCCTaHOBUTEIIBHBIC bubmuoreka IIOK
peaxkuuu https://m.eds00.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIHN bubmorexa IOK
https://m.edso0.ru/00adb076
65 KonTponbHas padota Ne4 o reme bubmuotexa LIOK
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«CtpoeHue atoMa. XUMHUYECKasi CBSI3b»

https://m.edsoo.ru/00adb486

66 PezepBHbIii ypok. O6001mCcHNE 1 1 bu6motexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PezepBHbIii ypok. O6001ICHNE 1 1 bubmuotexa LIOK
cCUCTEMaTH3alns 3HaHU I https://m.edso0.ru/00ad9cb?2
68 PezepBHblii ypok. O6001ICHUE 1 1 bubmuotexa LIOK
cCUCTEMaTH3alns 3HaHU I https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB IIO 68

I[TPOTPAMME
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9 KVJIACC

KounuecTrBo yacos DJIeKTPOHHbIE
Ne Hara nu¢poBbIe
Tema ypoka Kontpoabubie | IlpakTuyeckue op
n/m Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcebl
[leprnonnuecknii 3aK0H.

1 [lepnonuueckas cucrema 1 Bbu6nunoreka [JOK
XUMHYEeCKuX dneMeHToB /1. U. https://m.edsoo.ru/00adb59
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XUMHYECKUX HJIEMEHTOB 1 bubmorexa TIOK

N https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Krnaccudukanust 1 HoMEHKIaTypa bubnnoreka LIOK

3 1 _

HEOPTraHWYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMudeckol CBS3H U TUIIHI 1 Bu6nunoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbsHas padora Nel o reme

5 «[ToBTOpEHME U yriydJaeHUe 3HAHUH 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
Knaccuduramus XuMuaeckux bubnnoreka LIOK

6 . 1 .
peaKuii 0 pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMUMHUYECKOU

7 €aKIU1 HOHSII")I‘I/Ie 0 TOMOT€HHBIX U 1 buomorera LIOK
PCAKIHH. https://m.edsoo.ru/00adbe9a
TeTEPOTrEeHHBIX PEAKIIUSAX
[TonsTHE O XMMUYECKOM PaBHOBECHU.

P bu6nmmoreka [IOK

8 @®akTopsbl, BIUSIONME HAa CKOPOCTh 1

XUMHYECKON PE€aKurn U IMOJIOXKECHHUEC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOTO paBHOBECHUA

OXUCIUTEIIBPHO-BOCCTAHOBHUTEIBHEIC

Bbu6nunoreka [IOK

9 peakuuu https://m.edsoo.ru/00adcade
Teopus 211E€KTPOIUTUYECKON
10 mucconuanuu. CHIILHBIE U clIa0bIe Brbmorexa HOK
' https://m.edsoo.ru/00adcd68
AJICKTPOJTUTHI
11 " . bubmuoreka IIOK
OHHBIC YpaBHCHHA peakiini https://m.edsoo.ru/00add448
XUMHYeCcKHe CBOMCTBA KUCIOT U
12 N . bubnuoreka [IOK
OCHOBAMHH B CBETC prHCTaBHeHHH https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHYECKON TUCCOLHAIIUH
Xu €CKHe CBOMCTBA COJICH B CBETE
13 M 13 Ig 1B CONE B CBET bu6mmoreka [IOK
TIPCACTABIICHUI O . https://m.edsoo.ru/00add8b2
AIEKTPOTUTHUCCKON JUCCOITAAITIHI
14 TlousTue o ruaponn3e coien bubmorexa TIOK
P https://m.edsoo.ru/00add9d4
15 O06001meHne U cCUCTEMaTH3aAI S bubmmoreka [IOK
3HAHUU https://m.edso0.ru/00addd12
IIpaxktnueckas padota Ne 1.
16 «Il’)emeijle 3K;clnpe I/II\ICHTaJIBHBIX bubmoreia IOK
p https://m.edsoo.ru/00addbfa
3371219
Kontponsuas padora Ne2 1o teme
17 5 P P Bu6nunoreka [JOK
«DEKTPONIUTHYCCKAS THCCOIIHAIIHSL. https://m.edsoo.ru/00addecO
XUMUYECKHE PEAKIUH B PACTBOPAX»
06 XapaKTePHUCTUKA TaJIOT€HOB.
18 XHHIM Pkt ppi THIE TATIOTEHoD bubmuoreka IIOK
MHYECKHE CBOMCTBA HA IIPUMEPE https://m.edsoo.ru/00addfe2
xjopa
19 Xnoposogopon. CossiHast KUCIIOTa, bu6muotexa LIOK
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XAMUUYECKUE CBOMCTBA, IOJIyYCHUE,
MPUMEHEHUE

https://m.edsoo.ru/00ade 104

Ipakruueckas pabota Ne 2 o reme

20 I cHIe . bubmunorexa [IOK
«lomyt HH" COHfHOH KHCITOTH, https://m.edsoo.ru/00ade 348
n3ydeHue e€ CBOHCTBY»

Beruncnenus no ypaBHeHUAM

21 MUYECKUX PEAKIHH, €CJIU OJIUH U3 buomorexa LIOK
X KX PEAKIHH, CCII O https://m.edsoo.ru/00ade438
peareHTOB J1aH B U30BITKE

29 OO0mas xapakTepuCcTHKa 3JIEMEHTOB bubmmoreka [IOK
VIA-rpynmnbt https://m.edsoo.ru/00ade64a
AnnotponHbie MOIU(PUKAIINN CEPHI.

23 Haxoxnenue cepbl 1 €€ coeMHEeHU I bu6nunoreka [JOK
B IIpUPOJIe. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
Cephl
CepoBoi0po, CTpOCHHUE, bubnunoreka LIOK

24 .

(dv3rYecKue U XMMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcu sl cepbl. CepHast KUCIoTa,
25 ¢usnyeckue U XMMUYECKUE CBOICTB Bronmoreia LIOK
% https://m.edsoo.ru/00adea28
MpUMEHEHHE
XUMHUYECKUAE PEAKLUU, JISKALME B
OCHOBE MPOMBIITIEHHOTO criocoba

26 MOJTy4EHU s CEPHOMN KUCIIOTHI. bubnnoreka LIOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY)KaIoIlel CpeJibl COeTUHEHUSIMU
cepbl

97 Brruncienne MaccoBoi 10U BBIXO4a bu6nunoreka [JOK
MPOAYKTa peaKIuu https://m.edsoo.ru/00adec8a

28 OOmas xapakTeprucTUKa DJIEMEHTOB bubmoreka [IOK
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VA-rpynmbl. A30T, pacrpocTpaHeHue
B Mpupoe, Gpusnveckue u
XUMHUYECKHE CBOWCTBA

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

Ammuak, ero ¢pusn4eckue u

29 . bubmuoreka IIOK
XUMITACCKIE CBOUCTRA, TOMIYHEHHE 1 https://m.edsoo.ru/00adf004
MPUMEHCHHE
[Ipa eckast pabota Ne 3 o Teme

30 <1?I freckas pavor 1O T bubmuoreka IIOK
) oinqune aMMHaia, H3YIeHie ero https://m.edso0.ru/00adf180
CBOMCTB»

31 A30THast KHCIIOTa, e€ uanyeckue u bubmuotexa LIOK
XUMHWUYECKNE CBOUCTBA https://m.edsoo.ru/OOadf306
Hcnons3oBanue HUTPATOB U COJEH
aMMOHHS B KQU€CTBE MUHEPaAIbHbIX

32 TI00OpeHn. XUMHUYECKOE bubmuorexa [IOK
YROOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl
COEIMHEHUSIMU a30Ta
doc . Oxcun doc a u

33 (bOC(g())O pHa;{ KI/ICJ'I((i))"(F)aq)(;)ESI/IEI\e/()IKI/Ie " bubmoreia IOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, IOTYICHUE
Hcnons3oBanue gocdaToB B
Ka4eCTBE MUHEPAIILHBIX YI0OOpCHUH. bubnuoreka [IOK

34 o :
3arpsi3HEHHUE IPUPOIHOM CpeIb https://m.edsoo.ru/00adfc20
(docaramu
VYrnepon, pacnpocTpaHeHHE B

35 pu I()) Iel (Il))nmzecmli)le U XUMUYCCKHE buomorexa LIOK

p P AC, https://m.edsoo.ru/00adfd9c
CBOICTBA
36 Oxcupl yriaepoaa, ux Gu3ndecKue u bubnnoreka LIOK

XAUMHUYECKUE CBOICTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKOJIOTHYECKUE TTPOOIIEMBI,
cBsi3aHHBIE ¢ OKcHIoM yriepoaa (1V)

37 VYronpHas KACIOTa U €€ COu bubmorera HOK
https://m.edsoo.ru/00ae006¢c
[Ipakrraeckas padorta Ne 4 o Teme
38 '"Tlomydenue yriekuciaoro rasa. bubnuotexa LIOK
KauectBeHHas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[lepBoHauanbHbIE TOHATHS 00
39 OpraHMYECKUX BEIIECTBAX KaK O bubmorexa [OK
p - https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIIIepo/ia
40 KpeMHwuii u ero coeauHEHUS bubmorexa [TOK
p o https://m.edsoo.ru/00ae080a
[Ipaktuueckas pabdora Ne 5. Pemenue
41 SKCIIEPUMEHTANIBHBIX 33/1a4 110 TEME bubnmnoreka [IOK
«BaxHelmme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COCAMHCHU S
KonTponsHas padota Ne3 mo teme
42 «Baxueme HeMETaIbl U UX bubmorexa IOK
https://m.edsoo.ru/00ae0e18
COCTUHEHHU S
OOmas xapakTepucTuka XHMUYECKUX
3JIEMEHTOB — METAJIJIOB.
Metannudeckas CBSI3b U bubmuoreka [IOK
43 _
MeTaJlJIn4yecKasl KpyucTaJlJIndecKas https://m.edsoo.ru/00ae103e
pemerka. dusnyeckue CBOMCTBA
METaJLIOB
XUMHYECKHE CBOMCTBA METAJLIIOB.
. bu6nmmoreka [IOK
44 DJIEKTPOXUMUYECKUN PSIJT

HANPsDKEHU I METaJUIOB

https://m.edsoo.ru/00ae1156
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O6ume crnocoObl MoTydeHUs
meTauioB. CrtaBel. Beruncienus no

Bbu6nunoreka [JOK

45 YPaBHEHHAM XHMHUTCCRUX peartiut, https://m.edso00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
MpUMECcH
16 I Bu6nunoreka [IOK
OHATHE O KOPPOSHI METAIIIOB https://m.edsoo.ru/00ae1278
bu6nmoreka [JOK
47 Wlenotmsie MeTans: https://m.edso0.ru/00ae14b2
48 OKcuIbl ¥ THAPOKCUIBI HATPUS U bubnnoreka LIOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [TlerouHO3EMENBHBIE METAILIBI — bubnunoreka LIOK
KaJILIIUHA U MarHui https://m.edsoo.ru/00ae15e8
50 B . Bu6nunoreka [JOK
WKHCHIIIE COCINHCHHA KATIBITIA https://m.edsoo.ru/00ae15e8
51 OO0o01IeHe U CUCTEMAaTH3AIUS
3HAHUU
59 JKécTtkocTh BOJIBI M CIOCOOBI €€ bubmuoreka IIOK
YCTpaHEHHUS https://m.edso0.ru/00ae 1886
[Ipakrrdeckas padorta Ne 6 mo Teme
53 "YKécTKOoCTh BOJBI U METOJIBI €€ Bubmuorera IIOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHU st
. bubmuoreka IIOK
>4 AJIOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUA U bubmuotexa LIOK
TMAPOKCHIA https://m.edsoo.ru/00ae1c64
56 Heneso bubmuoreka [IIOK

https://m.edso0.ru/00ae1d86
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OKCI/II[BI, THAPOKCUBI U COJIM KEJIC3a

Bu6nunoreka [JOK

S (I u xene3a (M) https://m.edsoo.ru/00ae35e6

58 O0o01eHre U cucTeMaTUu3alus
3HaHUI
[Ipakrrdeckas padora Ne 7. Pemenue

59 AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnnoreka LIOK
«BaxHeHIIMe METaUIbl U UX https://m.edsoo.ru/00ae3de8
COCITMHEHUSDY
Beraucnenus no ypaBHEHU M
XUMUYECKUX PEAKIUii, €CITH OJIUH U3

60 pEareHTOB JIaH B U30BITKE WJIH bu6nmoreka [JOK
COJIEPKUT pUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIA BBIXO/A IIPOJYKTa
peaxkuuu

61 O0o01eHne U cucTeMaTu3alus
3HaHUI
KonTponbHas padora Ne4 o reme

62 «BakHe#me MeTayuTbl ¥ HX
COCAMHCHHSD)

63 BemectBa 1 Marepuaiibl B bubnnoreka LIOK
MTOBCETHEBHOM JKMU3HU YEIOBEKa https://m.edsoo.ru/00ae3f50
XUMUYECKOe 3arpsi3HEeHHE bubnnoreka LIOK

64 .

OKPYKAIOILLEH Cpebl https://m.edso0.ru/00ae4270

65 Ponp xumuu B pereHnun bubnnoreka LIOK
9KOJIOTUYECKUX MPOoOeM https://m.edsoo.ru/00ae4270
PezepHbIii ypok. O6001meHNE U bubnunoreka LIOK

66 .
cucTeMaTHu3alusg 3HaHui https://m.edso0.ru/00ae0d0a

67 PezepBHblii ypok. O6001mICHNE U bu6muotexa LIOK
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cHUCTEMAaTHU3al U 3HAHUU

https://m.edsoo.ru/00adb33c

68 PezepBHbIii ypok. O6001mCeHNE U

CHCTEMAaTHU3alys 3HaHU

bubmnoreka [IOK
https://m.edsoo.ru/00ad9ch2

OBLIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

68
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https://m.edsoo.ru/00ad9cb2




YYEBHO-METONYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V1A YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI JIUVIA YUUTEJIA

MNMepeyeHb KOHTPO/IbHO — U3MeEpPUTENIbHbIX MaTepuanos

Nen/n ABTOp®I, Ha3BaHWe KOHTPO/bHO —OLLEHOYHbIX loapl M3paTtenbcTso
MmaTepuanos, 3agaHuii (KMMos) ENETRIE!
COCTaBUTENN

1 U.l.MpucarnHa KOHTpObHbIE M c 2017r

J1.B.Komuccapos NpoBepoYHble PaboTbl MO XMMUM «IK3ameH»
2 E,B.CaBMHKMHA C60pHMK 33434 M ynpaxKHEeHU No c 2017r «IK3ameH»

XUMUK

H.[.Csepanosa
3 E.MN.Kum Xummna. TecTbl c 2017r «Jlnuen»
5 0O.C.lrabpuensH KoHTponbHbIe U c 2017r «dpoda»

MN.H.bepéskunH

npoBepoYHble paboTbl MO XMMUM

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

UHTEPHET

https://uchitel.pro/xumusi-npeamet/

https://reshak.ru/tag/8klass him.html



https://uchitel.pro/химия-предмет/
https://reshak.ru/tag/8klass_him.html

https://yabs.yandex.ru/count/

https://megaresheba.ru/publ/reshebnik/khimija/9 klass gabrieljan/30-1-0-2072

https://gdz.ru/class-9/himiya/gabrielyan-9/



https://yabs.yandex.ru/count/
https://megaresheba.ru/publ/reshebnik/khimija/9_klass_gabrieljan/30-1-0-2072
https://gdz.ru/class-9/himiya/gabrielyan-9/
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