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MNOSACHUTEJBHASA 3AIIMCKA

[IporpaMma 10 XMMHM Ha YpPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus, MPECTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe (enepalbHON paboueld MPOrpaMmbl
BOCIIUTAHUS U C YUETOM KOHIICTIIIUHU MPENOaBaHusl Y4eOHOT0 mpeaMera « XuMUs
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Ha€T TMpEJCTaBICHUE O IENAX, OOl cTpareruu
oOy4yeHUs, BOCHUTAHUS U PaA3BUTUA OOYyYaIOIMUXCA CPEACTBAMU Yy4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE MPEIMETHOE cojiep>KaHue,
peaycCMaTpUBACT PACHPEACICHUE €ro Mo KilaccaM M CTPYKTYpPUPOBAaHHE IO
pazienaM M TeMaM TMPOrpamMMbl MO XUMHUH, ONPEACISIET KOJIMYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEPUCTUKHU CoJIepKaHusl, PEKOMEHIYEM YO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS] XUMHU C y4€TOM  MEXKIPEIAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKU  y4eOHOro  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOy4YaromIuxcsi, ONpEeACsIET BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETo 00pa3oBaHMs, a Takke TpeOOBaHUN K
pesynbrataMm oOy4eHHs] XMMHUHU Ha YPOBHE LieJiel M3ydeHUs NMpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaromIerocss MO OCBOCHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHWE XUMHUHU CIY)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0Oy4aromerocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHUPA, BAXKHYIO
poJiib UrpatoT (QopMUpyeMble XUMHUEW MPEJCTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTrurd M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEUICHUS TI00aTbHBIX
mpoOJieM yCTOWYHMBOTO PA3BHTHS UYEIOBEUYECTBA — CBHIPhEBOH, SHEPreTHUYECKOM,
MUIIEBON M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IPAaBOOXPAHCHHS.

N3yuenne xumun:

CIIOCOOCTBYET  pealid3allii  BO3MOXKHOCTEH NI CaMOpa3BUTHS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHPOBAHUE MBITINICHUS] M TBOPYECKUX CIIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB HX CAMOCTOSTEIBHOW  y4eOHOW  JIESITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(ECCHOHAIBHOMN NESITETbHOCTH;

3HAKOMHUT CO CHEeIUGUKONW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LETTIOCTHOTO B3TJIA/1a HA €UHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoMm B ((OPMUPOBAHUM €CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00YyYaroIIUXCS;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJOTUUECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHble HampaBieHUss B OOYYEHHH XUMUU OOECHEUMBAIOTCSA CIELUPUKON
COJIepKaHMsI ~ Y4eOHOro mpeaMeTa, KOTOPBIM  SIBISETCA  IeJarorMuecKu
aJanTUPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMUMHH Ha OTNPEEIEHHOM 3Tare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOrO OOIIEro 00pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOUIMMHCS CHCTEMBI TMEPBOHAYANBHBIX TMOHSATHUN XHWMHH, OCHOB
HEOPraHMYeCKOM XUMHUM W HEKOTOPBIX OTHAEIBHBIX 3HAYUMBIX TMOHSITUN
OpraHUYeCKOM XHUMUHU.

CtpykTypa coAep:kaHHusl MPOTPpaMMbl IO XUMHUHU cPopMHpOBaHa HAa OCHOBE
CUCTEMHOro mojaxona k e€ uzyudeHuto. CojaepiaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI TOHATUN O XUMUUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl [0 MPHUHITUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoguueckoro 3akona [[. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpencTaBlieHUd 00 AIEKTPOJIUTHYECKOM AHMCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUA pPAacCMATPUBAIOTCS HA OCHOBE OJMIIUPUYECKH
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJTHOTO
YPOBHS K JIpyromMy, BBINONHSA GYHKIHH OOBSACHEHHS W IMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHH CHOCOOCTBYeT  (HhOpMHUPOBAHUIO
MPEJCTABIEHUS] O XUMHAYECKON COCTABJISAIOIIECH HAYYHOU KapTUHBI MHUPA B JIOTUKE
e€ CHUCTEeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAHUIO H
MeToJaM TMO3HaHUsS B Hayke. M3yueHune XUMUU NPOUCXOAUT C MPHUBICYEHUEM
3HAHWA W3 paHee HM3yYEHHBIX yUEOHBIX MpeaMeToB: «OKpYX oMU MUp»,
«buonorus. 5—7 kinacce» u «Puszuka. 7/ Kiacey.

[Ipy wW3yyeHWM XUMHUHM TPOUCXOAUT (POPMUPOBAHHE 3HAHWUH OCHOB
XUMHUYECKOW HAyKM KakK OO0JIaCTH COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAKTHUYECKOU
NEATENIbHOCTU YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI.
3amauya ydyeOHOro mpeamMera COCTOUT B (DOPMUPOBAHUU CUCTEMbl XHUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHATHUM, 3AKOHOB M TEOPETHUYECKHUX TMOJ0KEHUM,
JOCTYTHBIX 0000IIEHUN MUPOBO33PEHUYECKOI0 XapaKTepa, sI3bIka HAYKH, B



OpuoOIIEHU K HAayYHBIM METOJaM T[IO3HAHUS TMPH HW3YYCHHH BEIIECTB H
XUMHAYECKUX peakuuid, B (POPMUPOBAHUU U PA3BUTUH TO3HABATEIBHBIX YMEHHUH H
UX TPUMEHEHUH B Yy4eOHO-TIO3HABATENbHOW M Y4YEOHO-UCCIEA0BATEIbCKOU
AESITeFHOCTH, OCBOCHHMM TPaBUJ 0€30MacHOro OOpaiieHus C BEIIeCTBaMHU B
MOBCETHEBHOM KU3HM.

[Ipy M3y4yeHUM XMMHUM HAa YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKue IIeNd, KaK:

— (dopMHpOBaHHE WHTEIJIEKTYalbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEIICHUH,
CIIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOY4YeHHss Ha CHCTEMaTH4eCcKoe MpUOOIIeHHNEe
OO0yJaroUIMXcs K CaMOCTOSITENIbHON MO3HABATENIBHON JCSITENbHOCTH, HAaYYHBIM
METOJlaM TO3HaHUs, (GOPMUPYIOIIUM MOTHBALMIO U PA3BUTHE CIOCOOHOCTEH K
XHMHWH;

— o0ecreyeHue yCciIoBHM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00 Yy4arOIIMMUCS
OIbITa Pa3HOOOpPA3HOW JEATEeITHPHOCTH, TMO3HAHUS W CAMOIO3HAHWS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WMEIONIUX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUIOB JESATCIbHOCTH;

— (QopmupoBanue oOmeld QYHKIMOHAIBHOW M E€CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSICHATH M OIEHUBATH SIBIICHUS
OKpPYXAaIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYeHHBbIE MPHU H3YyUYEHUU
XUMHH, TPUMEHSATh HX MPU PEIIEHUU Mpo0JeM B IOBCEIHEBHOW >XU3HU W
TPYZOBOU AEATEIBHOCTH;

— (dopmupoBaHne y OOy4YaOIIMXCA TyMaHUCTHYECKUX  OTHOIICHHA,
NOHUMAHUS [EHHOCTH XHUMHUYECKUX 3HAHUM HJi BBIPAOOTKH DKOJOTHYECKHU
IeJIeCO00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM NEATEIBHOCTH B IEJNAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPY>KAIOLIEH IPUPOTHON CPEIbI;

— pa3BHUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOGHMS OOILEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIS U HANPaBICHHOCTH JaJIbHEHIIETO
o0yJeHHUS.

OOmiee uMCIO YacoB, OTBEACHHBIX JUISI H3YYCHHS XUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisaeT 136 yacoB: B 8 kinacce — 68 yacoB (2
gaca B HeJlel), B 9 kinacce — 68 yacoB (2 Jaca B HEJENIO).



COAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayanbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Poinb XuMuK B KU3HU 4ellOBEKAa. XUMHUSA B CUCTEME HAYK.
Tena u BemecrBa. PU3NYECKUE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSIHUE
BemiecTB. [loHsiTHEe O MeTOoAaxX MO3HAHUS B XUMUU. UUCTBHIE BEIIECTBA U CMECH.
Crioco0nI pa3aeneHust cMecei.

ATOMBI ¥ MOJICKYJIBl. XHUMHYECKUE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
anemMeHTOB. [IpocThie U CIIOXKHBIE BElIeCTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuueckass ¢dopmyia. BaleHTHOCT, aTOMOB XHMHUYECKHUX JJIEMEHTOB.
3aKkoH TIOCTOSIHCTBa cocTaBa BemlecTB. (OTHOCUTENbHAs aToMHash Macca.
OtHocuTenpHAs MOJICKYJISIpHas Macca. MaccoBasi 10Ji1 XUMHUYECKOTO DJIEMEHTA B
COCTMHEHUH.

KonuuectBo BemectBa. Moabs. MonsipHast macca. B3auMocBsi3b KOIMYeCTBa,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHHI] BemiectBa. Pacu€tel mo Qopmymnam
XUMUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMUYECKHUe SBJICHHUS. XUMHUUECKash peakius U e€ MpPU3HaKHU.
3aKOH COXpaHEHHs MacChl BellecTB. XuUMudeckue ypaBHeHus. Kiaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMS, PA3I0KEHHUs, 3aMEIICHHsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiaMu paboThl B J1abOpaTopuu U
npuéMaMu oOpaleHusi ¢ 1abopaTOPHbIM O00OPYI0BAaHUEM, W3yUYCHHUE U OINHUCAHHUE
bU3UYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJAbI) U XMMHUUYECKUX (TOPEHUE CBEYM, MPOKAJIUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOM) SBICHUHN, HAOIIOACHNE U
ONMMCaHUE MNPHU3HAKOB MPOTEKAHUS XUMHYECKUX peakuui (paslioKEeHHE caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwisi, pa3oKeHHE THAPOKCHIIA
menu (II) mpu HarpeBaHuu, B3auMoAeHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4YeHHE CIOCOOOB PA3CICHHs] CMECEH: C MOMOIIBI0 MAarHuTa, (PUILTpOBAHUE,
BbITIApUBAHUE, AUCTWUIAIUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA TMOBAPEHHOM
conmv, HaOJIOJEHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHWS MAaccChl, CO3/IaHHE€ MOJENEeH MOJEeKYI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe 1M HCOPraHUYECKUX BelleCTB

Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kuciaopoa — 3Ja€MEHT U OpoOCTOE
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kuciopoaa. CrnocoObl



MOJIy4YeHUsT KHUCIOpoJa B Ja0opaTopud H MOpoMbIIIeHHOCTH. Kpyrosopot
Kuciopozaa B mpupojae. O30H — aJuloTpoIHas MOAU(UKALUS KUCIOPOAa.

TermoBolt 3P(GeKT XUMHUYECKOW peakUuH, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojdb M METaH. 3arpsA3HCHHE
BO3/1yXa, yCWJICHUE TapHUKOBOTrO 3 dekTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — »memeHT uM mpocroe BemecTBOo. HaxoxaeHnue Bomopona B
npupojie, GuMyeckue MW XMMHYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nosnyyeHus. Kuciorsl u comnu.

Monsipabiii  00b€M  Ta3oB. Pacuérbl 1O XUMHUYECKUM  YpPaBHCHHSIM.

dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputelnb. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10J1 BeUIeCTBa B pacTBOpe. XMMHUYECKUE CBOMCTBA BO/Abl. OCHOBAHMUS.
Ponb pacTBOpOB B mpupojie U B KU3HU yesnoBeka. KpyroBopoT BoAbl B MPUPOJIE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neoprannmdeckux coenuHeHuit. Oxcunbl. Kimaccuduxarms
OKCUJOB:  cosieoOpa3ytoniue (OCHOBHBIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecosneoOpasyromue. Homenknatypa oxcuaoB. Du3udyeckue W XUMHUYECKHE
cBoMcTBa OKCUI0B. [lonydyeHne oKcuI0B.

OcHoBanusi. Knaccudukanus ocHOBaHHMM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknaTypa ocHoBaHuil. PuU3NUECKHE U XHMHYECKHE CBOKCTBA
ocHoBaHui. [lonydyeHre oCHOBaHUM.

Kucnotsl. Knaccudukanus kuciaor. Homenknatypa kucnoT. duszndeckue u
XUMHUYECKHUE cBoMcTBa KHcCIOT. Psn aktmBHocth MetayioB H. H. bexertosa.
[Tomyuenue KUCIOT.

Conu. Homenkiatypa cosneil. @u3nyeckue U XMMHUYECKHUE CBOMCTBA COJICH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXKY KilacCaMU HEOPTAHUYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KA4YECTBEHHOE ONPEAEIIEHNUE COJIEPKAHUS KUCIOPOIa B BO3AYyXE, MOIYUYCHHE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOJAa, HabOIo/IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHE C 0Opa3llaMHd OKCHJIOB U
OMMCaHUWE HUX CBOWCTB, MOJy4eHUE, COOMpAaHHE, PACMO3HABAHME U HU3Yy4YEHHUE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojieicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOXKHO HCIIOJIB30BAaHUE BUIACOMATEPUAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIM4YecTBOM 1 MOJb, HCCII€IOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, IPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOU
MACCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METANIAMHU
(HaTpuem M KanblueM) (BO3MOXKHO HCIIOJIB30BAHUE BUJIEOMATEpPUAIIOB),



uccieqoBaHue  oOpas3lloB  HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0/IeHNEe U3MEHEHUSI OKPACKU MHJIMKATOPOB B PacTBOpax KUCIOT U IIEIOYEH,
u3ydeHue B3ammojerictBus okcuaa meau (1) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C MeTajllaMM, PEaKkUuid HEUTpajlu3alyy, [OJIyYEHUE HEepacTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METajjla APYTrMM M3 pacTBOpa COJIA, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/lad N0 TeMe «BaxHelmme Kiaaccbl HEOPraHUYECKUX
COCMHECHUN.

IHepuoagnuecknit 3axkoH u Ilepumoaumyeckas cucTeMa XMMHYECKHX
ieMenToB JI. W. MenaeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHuCIUTEBHO-BOCCTAHOBUTE/IbHbIE PEaKIUU

[lepBble TOMBITKK KiIacCU(PUKAMK XUMHYECKUX dJeMeHToB. [loHsaTue o
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJIIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3ytoT aMbOTEPHBIE OKCHJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XMMHUUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  KoporkonepuonHas W JJIMHHONEPUOJHAs bopmbl
[Tepunoguueckoit cucrteMbl xumuueckux 3yeMeHToB Jl. 1. Menneneesa. [lepuoabt
u rpynmbl. OU3MYECKUi CMBICT TMOPAAKOBOTO HOMEpa, HOMEPOB MEpuoAa M
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sigep. M3otonsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 00o0Jouek atoMoB TmepBbiX 20 XMMHUYECKUX  DIIEMEHTOB
[Tepuognueckoit cucremsl JI. M. MenneneeBa. XapaKTepHUCTUKAa XUMHYECKOTO
3JIEMEHTA I10 €ro MojoxeHuto B [lepuonnueckon cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB IO TPYIIIaM U MEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoaudeckoil CHCTEMbI XUMHUYECKUX
BJIEMEHTOB JUIS pa3BUTUA Hayku W npaktuku. J[. M. MenneneeB — y4€HbIA U
rpaXkIaHUH.

Xumuueckass cBs3b. KoBaneHTHast (MmoJsipHas W HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX PJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENBHBIE  PEAKIIMH.
[Iporuiecchl okucieHus: 1 BOcCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OOpa3IOB BEHIECTB METANIOB M HEMETAJUIOB, B3aWMOJCHCTBUE
TUAPOKCHAA LHMHKA C PacTBOPAMHM KHUCJIOT M WIEIOYEH, IMPOBEAECHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLHMI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mexcnpeomemunle cea3u



Peanuzanus MeXnpenMETHBIX CBs3€M NMpU HM3ydYeHHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 MCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO--HAYUHBIX
MOHATUH, TaK U MOHSATHM, SBIISIOIINXCS CUCTEMHBIMU JJII OTIEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAYYHBIM (PakKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTe3, KiIaccupukauus, MNEePUOJAUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, UBMEPEHUE, MOJIENb, ABJICHUE.

®usuka: Marepusi, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH],
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PU3MUECKHUE BETUYUHBI, €IIMHUIIBI
U3MEPEHHUs, KOCMOC, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MUHEpaNbl, TOPHbIE TOPOJBI,
MOJIE3HBIE UCKOTIAEMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO 1 XUMHYECKAs peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOICTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, KalHs, KaJIbIUI U HX
COEMHEHUII B COOTBETCTBUM C TOJIOKEHHEM »3yeMeHTOB B Ilepuoamueckoit
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUABbI XUMHUUYECKOW CBS3U. THIBI KPUCTANIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKUA U
BUJIa XUMHUYECKOH CBS3U.

Knaccudukaius 1 HOMEHKJIATYypa HEOPTraHUYECKUX BEIHIECTB. XUMUUYECKUE
CBOMCTBAa BEILIECTB, OTHOCAILIMUXCA K Pa3JIWYHbIM KJlaccaM HEOPraHMYeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX PeakIuii 0 pa3IudHbIM MIPU3HAKAM (TI0 YHUCTY
M COCTaBy Yy4YacCTBYIOIIMX B pEAKIIMH BEIIECTB, MO TEIUIOBOMY 3ddekTy, 1o
M3MEHEHUIO CTENIEHENW OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKINHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctn xuMuueckoil peakuuu. lloHsitue 006 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKUX peakiusX. [IoHITHe 0 TOMOTEHHBIX M TeTePOreHHBIX
peakuusx. [lonstue o karanuse. [loHaTHE 0 XMMHUYECKOM paBHOBeCUU. DAKTOPBHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW PEAKUMU M IIOJO0KEHHE XUMHUYECKOrO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OayiaHc
OKHCJIMTENbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBieHHE ypaBHEHUH



OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX  PEAKUUM C  HMCHOJB30BAHHEM  METOJIA
AIIEKTPOHHOTO OajaHca.

Teopust IEKTPOIUTHYECKON AUCCOUALIAN. DIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALMM BEIIECTB C PA3JIMYHBIMU BUIAAMHU
xumuueckoi cBsizu. CreneHs aucconuanuu. CuiabHbIe U C1adble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBus MPOTEKaHUs PEaKIIMi HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YpaBHEHMs peakuuil. CBolcTBa KHUCIOT,
OCHOBaHMW M COJEHd B CBET€ MPEACTaBICHUNA 00  BIEKTPOJUTUUYECKON
nucconmanuu. KauecTBeHHbIE peakiuy Ha HOHbL. [IoHsTHE O THIpONIN3€E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEJISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHMYECKUX
BEI[ECTB — METAJIOB M HEMeTauioB (Tpadura W anMasa), CI0XXKHBIX BEIIECTB
(xmopua HaTpUsl), HCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUUYECKON peakinu
OT BO3JEHUCTBUS Pa3UUYHBIX (PAKTOPOB, HCCIEIOBAHUE JJICKTPONPOBOTHOCTH
pacTBOpOB BEUIECTB, IMpoliecca AUCCOLUMAIMUA KHUCJIOT, WIEI0Yed U cojeu
(BO3MOXKHO  WCIOJIb30BAaHHE BHUJEO MAaTEpHUAJIOB), IPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  pEakluii  HMOHHOro  OOMeHa
(oOpazoBaHme ocanaka, BbIICICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEaKIUi
(ropeHue, peakuuu pasioKEeHHs, COSIUHEHUs), pacllO3HaABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIbIO KAauyeCTBEHHBIX pEaKIUid HAa HOHbI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a7a4.

HeMmeTa/ibl U UX COeTUHEHUS

OO6mast xapakTepucTuka TanoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue u (HU3NYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTCHOB. XWMHYECKHE CBOWCTBA Ha IIpUMEpPe  XJopa
(B3auMoOJEiCTBUE C METaJUIaMH, HEMETajulaMH, UIeJI0o4YaMu). XJIIOPOBOJIOPO/I.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOPOJA Ha OpPraHU3M YeEJIOBEKA. BaxHelmne XJIOpuUIbl U UX
HaXO0XICHHUE B PUPOLE.

O6miast xapakrtepuctuka snmeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOAa U CepPbl. AJUIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XMMHUYECKHE CBOWMCTBa cepbl. CepoBOIOPOJ, CTpoeHHE, (U3HUECKHE U
XUMUYeckre cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENN KHUCJIOTHBIX OKCHUIOB.
Cepnass kuciora, (QuU3HUECKHWe W XHMHYECKHEe CBOWCTBa (oOmue  Kak
MpEeACTAaBUTENI KJlacca KHUCIOT W crneuuduueckue). XUMHUECKUE PEAKIINH,
JeXalme B OCHOBE MPOMBIIUICEHHOIO CMOco0a MOMYy4YeHUS] CEPHOW KHCIOTHI.
[Ipumenenune cepHoit KUCIOThL. COM CEPHOM KUCIIOThI, KAUECTBEHHAsI PEAaKLUs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHHN B TpuUpoje. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIoled Cpellbl COCIMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPAILCHUS.

OO6mas xapakrepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIIECHHUS. A30T, PacHpOCTpaHEHHE B MPHUPO/IE,
dbuznueckue U XuMudeckue cBorcTra. KpyroBopotT azora B npupoje. AMMHUAK, €r0
dbu3nUecKue U XUMUUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coam aMMOHUS,
ux (pU3nYecKue U XUMUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ ToiydeHue, (PU3nyeckue M XUMHYECKUE
cBoiicTBa (0OlIME Kak MpPEACTAaBUTENs Kjacca KHCIOT U crenuduueckue).
Ucnonw3oBanne HUTPATOB W COJIGM aMMOHHUS B KadyeCTBE MHUHEPAJIbHBIX
ynoopeHuii. XMMUYECKOe 3arpsi3HEHHE OKPYXKalollel cpejibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arpsA3HEHUE BO3JyXa, MouBbl M BojxoéMoOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gocdopa, GUMUECKHUE U XUMHUYECKHE CBOWCTRBA.
Oxkcun docdopa (V) u pochopHas kuciaoTa, puznueckue 1 XUMUIECKUE CBONCTBA,
nonydenue. Mcnonb3zoBanue pocharoB B kauecTBe MUHEPATBHBIX yIOOPEHUI.

O6mas xapakrepuctuka aieMeHToB [VA-rpynmnbel. OCoOOEHHOCTH CTPOCHHMS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHHUSA.  YTJEpol,  aJUIOTPOIHbIC
MoIU(UKALMK, PACHpPOCTPAaHEHHE B TNpHUpPOAE, (PU3NYECKHUE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCuabl yriaepoja, ux
¢uznueckre W XUMHUYECKHE CBOWMCTBa, JEWCTBHE HA J>KHUBBIE OpPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHUE. DKOJOTHYECKHE TMPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), runore3a rmo0anbHOrO TMOTEIUICHUS KJIMMAara, MMapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CoNU, UX (PU3NUECKUE U XUMHUUYECKUE CBOMCTRBA,
nojiyueHue W npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJI, IIUIEPUH, YKCYCHas KUCIIOTA).
[IpupoaHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEQTH),
MPOAYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY W MPOMBIIICHHOCTH.
[lonsiTe 0 OMONIOTMYECKHN BaXKHBIX BEUIECTBAX: XKUpaX, OelIKax, yrieBoaax — U Ux
poJii B KM3HM 4YeJoBeKa. MarepuaibHOE €JAMHCTBO OPraHHYecKUX U
HEOPraHUYECKUX COCAMHEHU.

KpemHunii, ero ¢usmueckne W XUMHYECKHE CBOWCTBA, TMONy4YeHUE U
npuMenenne. CoeauHeHus KpemHUsi B mpupoge. OOmue mnpeactaBieHus 00
okcuse kpemuus (IV) u kpemuueBoit kuciore. CUIMKaThl, UX HCIOJIb30BAaHHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeilllre CTpoUuTeNbHbIE MaTepHalbl: KepamMuKa,



CTEKJIO, IIEMEHT, O€TOH, xene300eToH. [IpobieMbl 0e30MacHOTO MCMHOIb30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B MIOBCEAHEBHOMN KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHe 00pa3liOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAY€CTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TIPOTEKaHWs, OMBITHI, OTpa)kalwiue (QU3NYeCKue U XUMHUYECKHE CBOWCTBA
rajjoreHOB M HUX COEIUHEHUH (BO3MOKHO HCIIOJIb30BaHUE BHUEOMATEPHATIOB),
O3HAaKOMJICHHE ¢ oOpa3naMu XJOpPUAOB (TajJOTr€HHUJIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl W €€  COCNMHEHUSIMU  (BO3MOXKHO  HCIOJb30BaHUE
BUJIeOMaTepuasnoB), HaOMOICHUE Mpoliecca oOyIrJIMBaHUS caxapa Ioj JelCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3YYCHUE XUMHYECKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEJICHUE KaueCTBEHHOM peaKIuu Ha cylbdar-
MOH W HaOIIOJIeHHe Mpu3Haka e€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3UUYECKUMHU
cBoicTBamMu azora, ¢ochopa W HUX COCAUHECHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUaIoB), oOpa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHHH, MOTyUYEHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHHE CBOWCTB aMMHaka, IMPOBEJICHUE
KaueCTBCHHBIX peakiuii Ha MOH aMMOHUsS U docdaT-uoH U U3ydeHue MPU3HAKOB
UX TPOTEKaHUs, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C ME/IbIO
(BO3MOXHO UCIIOJIb30BaHUE BHUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, Tpadura, QymiepeHa, O3HaAKOMIEHHE C
IPOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOTa3a, MoJydyeHue, cOOMpaHue, paclo3HaBaHUE U H3yUEHHUE
CBOICTB YIJIEKHCIIOTO Tra3a, MPOBEJIEHHE KaueCTBEHHBIX peakluii Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYEHHE IMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIUEN CHUIMKATHON MPOMBIILIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxxHeuime HeMeTallyIbl U UX COCAUHEHUS.

MeTauibl 1 MX COeTUHEHUS

OO6mrast XxapakTEPUCTHKA XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux nosioxeHuss B llepuognueckorn cucreme xumuueckux a3nemMeHtoB J[. W
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTalioB. MeTauinueckasl CBA3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HampspKeHu MeTaioB. dusnyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0mue
crocoObl ToNy4yeHus MeTamioB. [IoHSATHE O KOPPO3HH METANIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmiiaBbl (CTaib, YYryH, IIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY ¥ IPOMBIILICHHOCTH.

[Ileounble MeTauibl: MoJiokeHUE B [lepuognyeckon cucreMe XMMHYECKHX
sanemeHToB J[. 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHHUE B IMPUPOIE.
dusnyueckue U XUMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaiausi). OKCUuasl 1



TUAPOKCHUABI HATpusd M Kanus. [IpuMeHeHue mIeNOYHBIX METauIOoB M X
COCIMHECHUM.

IllenouyHO3EMENBHBIE METAIBI MAarHUM M KaJdbIUM: IIOJOKECHHE B
Ilepuonnueckon cucrteMe xumudeckux diaemeHToB JI. 1. Meunneneesa, ctpoeHue
MX aTOMOB, HAaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxueilmue coequHeHHs KaublUs (OKCHI, TUIPOKCUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanyueckoi cuCTeME XUMUYECKUX SJIEMEHTOB
J. . MenneneeBa, cCTpoeHuMe aToma, HaxoxaeHue B mnpupone. dusznueckue u
XUMUYECKHE CBOMCTBA altOMUHMSI. AM(OTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XUMUYECKUX 3JIEMEHTOB /I,
. MengeneeBa, CTpOEHHE aToOMa, HaxoXkiaeHue B mpupoge. dusznueckue u
XUMHUYECKHE CBOMCTBA kele3a. OKCHUabl, THIPOKCUIBI U conu xene3a (I1) u xeneza
(1), ux coctaB, CBOMCTBA U MOJyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pasllaMd METaJUIOB M CIUIaBOB, HX (PU3MYCCKUMU
CBOMCTBaMH, U3Y4Y€HHE  PE3YJbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJECHCTBUS OKCHIA
KaJIbLIUSI M HATpusi C BOJOM (BO3MOYKHO HCIOJb30BAaHUE BHUAEOMATEPHAIIOB),
UCCIIEIOBAaHNE CBOMCTB JKECTKOM BOJBI, IPOLIECCA TOPEHUS XKEJNe3a B KUCIOPOAE
(BOBMOXHO  HCIIOJIB30BAaHHWE  BUAEOMATEpPUAJTIOB), TMPU3HAKOB  IMPOTEKAHUS
KAUYECTBEHHBIX PEaKUMW HA WOHBI: MarHus, KaJIbLUs, aJIFOMUHUS, LIMHKA, Keje3a
(I u xenesa (III), meau (II), HaGnrOAEHME U OMUCAHKE MPOIECCOB OKPAIIMBAHMUS
IUIJAaMEHU HMOHAMHU HATpUs, Kalud U KalblUs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB T'MIPOKCHIA AIFOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE IKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxkHeimue
METAJUIBI U UX COCTUHEHHUSIY.

XuMHSA ¥ OKpY KaOUIas cpeaa

BemecTtBa m Marepuasnibl B ITOBCEIHEBHOM >KM3HM 4YeJIOBeka. be3omacHoe
HCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakiui B ObITy. IlepBas momomis npu
XUMHUYECKHX 0KOrax U OTPABJIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYKarouled cpenpl (mpenenbHasi AOMycTUMast
KOHIIeHTpanus Bemiect, nanee — [1/IK). Poip xuMuu B pelieHNn 3K0IOTHUEeCKUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

M3yueHHe oOpaslloB MaTepuanoB (CTEKJIO, CIUIABbI METAUIOB, MOJUMEpPHbIC
MaTepualbl).

Mexcnpeomemunle cea3u



Peanuzanmst MeXNpeaMETHBIX CBs3€H NMpu W3y4eHHMM XuMud B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJb30BaHWE KakK OOMIMX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme eCTECTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KilacCUPUKANWsI, TEPHOIUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJEIb, SBJICHHE, MapHUKOBBIN
3¢ eKT, TeXHONOTHS, MaTEPUAIIBI.

dusnka: marepus, aToM, OJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKIU]I,
M30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, OSJCKTPUYCCKUN 3apsia, TPOBOIHHUKH,
MOJIYTIPOBOJAHUKH, JTUAJICKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAIUTHYECKAs
peméTka, CIuiaBbl, (PU3WYCCKHUE BEIUYHMHBI, CAMHHIBI U3MEPEHUS, KOCMHUYECKOC
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocuHTe3, NbIXaHHWe, OMocdepa, PKOCUCTEMA, MHHEPATLHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMCHTHI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpPANbl, TOPHBIE  TOPOIHI,
MI0JIC3HBIC NCKOITaeMbIe, TOTUIUBO, BOIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IMPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3ylbTaThl OCBOCHMS MPOrPAMMBI  OCHOBHOI'O  OOIIETo
o0pa3oBaHus JOCTUTAIOTCSI B Xo0Ji¢ OOy4YeHMS XMMHUHU B €JAMHCTBE Y4YeOHOW u
BOCMUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAJULIIMOHHBIMUA POCCUNCKUMU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWIaMH W HOPMaMHU TMOBEACHUS M CIIOCOOCTBYIOT TIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLIMAIIU3ALIUUA O0YUarOIITUXCS.

JIn4HOCTHBIE  pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTUBHBIX IIEHHOCTHBIX OpUEHTAUUN U
paclIMpeHue OMbITa JESITEILHOCTA HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTPpHOTHYECKOTO BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
U HAy4YHOMY HACJEIWI0, MOHUMAHUS 3HAYEHUS] XUMHYECKOM HAyKH B >KU3HHU
COBPEMEHHOI'0 O0OIIEeCTBa, CIIOCOOHOCTH BIAACTh JIOCTOBEPHON HMH(pOpMaIuen o
NEPEIOBbIX JOCTMXKEHUSAX M OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPONUCTBE MHpa U 00OIIECTBa;

2) TpaKIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M MpaBUJaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOW MW JIPYTHMX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOW JEATEILHOCTH TPH
BBIMIOJTHEHUU YYEOHBIX, TIO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XWMHUYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOW Yy4eOHOW NeSITeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IIOBEACHHUE U IIOCTYIIKM CBOMX TOBApPHUILEHM C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHMS MTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSI:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEUIECTBE M XMMUYECKOM PEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKHM M COCTaBIIAIOLINE
OCHOBY JIJIsl TOHUMAaHHS CYIIIHOCTH HAYyYHOW KapTUHBI MHUpA, MPEACTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPUPOJBI, B3aUMOCBSI3SX 4YEJIOBEKA C
MPUPOTHOMN CPEION, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO03HABaTEJIbHbIE MOTHBBI, HAMPABICHHbIC HA MOJYyYEHHUE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOJMMBIC MJISI OOBSICHEHUS HaAOJI0JaeMBIX IPOIIECCOB U SBICHHUH,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATEIbCKON KYyJNbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHON PabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHHUYECKUMH CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa30OBaHHIO, TMPOCKTHOM W  HMCCIIEIOBATEIBCKON
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOy4YCHHUS B
JIATbHEUIIIEM;

4) dpopmMupoBaHHS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HH, OTBETCTBCHHOT'O OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha 3J0POBBI 00pa3 XWU3HHU, OCO3HAHWE TOCICJICTBUHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTO0JIsSI, HAPKOTHKOB, KYPCHHS ),
HEOOXOAUMOCTH COOJNIIOAICHUST TpaBwi O€30MacHOCTH TpU  OOpalieHuu ¢
XHMHYECKUMU BEIICCTBAMU B OBITY U PEAIbHOM KU3HU;

5) TpyA0BOT0 BOCIUTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO TIpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHHEC K TPYAY U pe3yibTaTaM TPYIAOBOHW JEATCIbHOCTH, B TOM 4YHCIIC Ha
OCHOBE IPUMEHEHUS TMPEAMETHBIX 3HAHUW 10 XHWMHH, OCO3HAHHBIM BBIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOKCHHUS 00pa30BaHUs ¢ YIETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPoeCcCHOHAIBHON NESITEIbHOCTU U Pa3BUTHSA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPelIE;

6) 3K0JIOrM4€ecKOro BOCIIUTAHMS:

HKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, MTOHMMAaHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXHYECKOMY 30POBbIO, OCO3HAHUE IIEHHOCTU COOIIOICHUS
npaBMJI 0€30MaCHOTO TOBEACHUS IPU paboTe C BEIIECTBAMHU, a TAK)KE B CUTYaI[UsX,
YIPOKAIOIINX 37J0POBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJyYaeMbIe MPU U3YYCHUU XUMHH, IS
peLICHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHON CPEIO, sl TOBBIICHUS
YPOBHS  JKOJOTUYECKOHW  KYJIBTYpPhl, OCO3HAHUS TJIOOQIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTed HMX PEIICHUS MOCPEICTBOM METOJ0B XHUMHUH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B MMO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW M COMAIIBHON TPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaqMeTHBIX pPE3YIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupOBaHUS MHUPOBO33PEHUST OOIIECHAYYHBIE TMOHATHA (3aKOH, TEOpHS,
MIPUHIINT, TUTIOTe3a, (aKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JAPYTOE.), KOTOPhIC
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMETaX W IMO3BOJSIOT Ha
OCHOBE 3HAHWM W3 ITUX MPEAMETOB (POPMUPOBATH MPECTABICHUE O IETOCTHON



HAay4YHOW KapTUHE MUPA, U YHUBEPCAIbHbIC YUeOHBIC IEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIE, DPETYJISTHBHBIE), KOTOpblE 00OecHeunBarOT (HOPMHUPOBAHUE
TFOTOBHOCTH K CaMOCTOSITEIbHOMY IJIAHUPOBAHHUIO M OCYILIECTBICHUIO YYEOHOU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAIbHbIE YUeOHbIE [1eliCTBUSA

ba3zoBble JJornueckue 1eMcTBUs:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS] MPU OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XMUMHUYECKHX MOHSATUN (BBIACIATh WX XapaKTEpPHbIC
NPU3HAKH, YCTAHABIWBATh B3aMMOCBS3b C JPYTHMMHU TOHSITHUSMH), HCIOJIL30BaTh
MOHSITHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHU, BRIOMPATh OCHOBaHUS U
KpUTEPUU ISl KiIacCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIIUi,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHBIC, ICAYKTUBHBIC, 10 aHAJIOTHUN),
JienaTh BBIBOJBI U 3aKIIFOUCHUS

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (TPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIIH, UCIIOIb3yEeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOW peakiuy — MpU pelIeHUH y4yeOHO-TI03HABATENIbHBIX 3a71a4, C YUYETOM
ATUX MOJIETBHBIX TPEJICTABICHUN BBIABISATh U XapaKTepPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInu,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBA3UM U
IPOTUBOPEUHS B U3yYaEMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble ncciiefoBarebCcKHe JeiCTBYUA.

YMEHHE HCIIOJIb30BaTh IMOCTABJIECHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAadyeCTBE OCHOBBI I (POPMUPOBAHUS TUIIOTE3Bl IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

NpUOOPETeHHE OMBITa IO TUIAHUPOBAHWIO, OPTaHU3AINH W TMPOBEIACHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOIoAaTh 3a XOJIOM TMpoliecca,
CaMOCTOSATEIIFHO MPOTHO3UPOBATH €T0 PEe3yNbTaT, (OPMYIUPOBATH 00OOIICHHS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABISTh OTUET
0 MpoJIeTTaHHOM padore.

Pabora ¢ unpopmanmueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH WHGHOPMAIUIO
pPa3IUYHBIX BUJOB U (POPM NIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJIEpXKAHUS, CIpPaBOUYHBIC
nocobusi, pecypcbl HWNHTepHeTa), KpUTHUYECKU OLECHHUBATHh MPOTUBOPEYUBYIO U
HEJIOCTOBEPHYIO HH(POPMALIHIO;



YMEHHE MPHUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX [JIsi BBINOJIHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 ONPEIENEHHOTO TUIIA, TPUOOPETEHHE OMbITA B
00JaCTH  MCHOJB30BaHMS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOIl aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATH ONTUMANIbHYIO (DOpMY IIpescTaBieHuss HHGOPMAIUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECIOXHBIMU CXEMaMH, JAuarpaMMaMu,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

YMEHHE MCIOJIb30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH U
UCCJIeI0BATENbCKON JIESTENIbBHOCTH MH(GOPMAIUIO O BIMSHUU MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIMiCTBA M TPAHCIIOPTa Ha COCTOSIHME OKpYXarouled MNpUpOJAHON
Cpelibl.

KommyHuKaTHBHBIE YHHBEPCcAJIbHbIE Y4eOHbIe 1eCTBUA:

yMEHHsS 3a7aBaTh BONPOCHI (B XOJe Auaiiora W (Wiu) JHUCKYCCHM) MO
CylmecTBy  oOcyxkmaemMol  TeMmbl, (OPMYIUPOBATb CBOU  MPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPEJIJIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  MO3HABATEIbHON
JESTENBbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTax; JeJaTh MpPe3eHTAIUI0
PE3YJITATOB BBIMIOJHEHUSI XMMUYECKOI0 JIKCIEpUMeHTa (J1abopaTopHOro OIIbITa,
1ab0opaTOpHOM pabOTHI 1O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHMKAMU B COBMECTHOMU
NO3HABATEJIbHOM W MCCIEAOBATENIbCKOW  JESATENBbHOCTH  INPU  PELICHUH
BO3HUKAIONIUX MPOOJIEeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uiui (00cyXIeHus, 0OMEH MHEHUSMH, «MO3TOBBIC HITYPMBI», KOOpPIUHAIWS
COBMECTHBIX JCHCTBHI, ONpENEICHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PeryisiTuBHbIC YHHBepCaJbHbIEe Y4eOHbIE AeCTBHSA:

YMEHHE CaMOCTOSATEIBHO ONPENENATh LEIN JAESITEIbHOCTH, IUIAHHPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSITEIbBHO COCTAaBIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM  JECUCTBUM NIPU BBINOJHEHUHM 33aJaHUA C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUU 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUsX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOIO pe3ysbTaTa 3asBICHHOW LEJIHM, YMEHHE
MCII0JIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracéMbl€ B YCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHHIO O0SA3aTEIBHOIO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOW (enepanbHOll pabouell mporpamMMmon,
BBIJICJIAIOT: OCBOEHHBIE O0YYarOIIMMUCS HAY4YHbIEC 3HAHUS, YMEHUS U CIIOCOOBI



NeHcTBUM, creuupuyeckue s NOpeAMETHOM o0mact  «XUMHS», BHJIbI
NEATeIbHOCTH [0  TOJIYYEHHIO HOBOTO  3HAHHUSA, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSX.

K xoHny o6yuenus B 8 kjiacce npeaMeTHble pe3ybTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYJaIOIIUXC YMEHUI:

e PACKpPBIBaTh CMBICI OCHOBHBIX XHMHYECKHUX TMOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpPOHASE M HEOJHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIpHAasi Macca, KOJMYECTBO BEIIECTBa, MOJIb, MOJISIpHash Macca,
MaccoBasi JOJIsl XUMUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJIIPHBIA 00BEM,
OKCHUJI, KHCJIOTA4, OCHOBaHUE, COJb, ICKTPOOTPHUIIATECIBHOCTh, CTETIECHb
OKHCJICHUS, XUMHUYECKasl peakius, KiacCu(puKalus peakiui: peakiuu
COCMHEHUS, PpEeaKIUu Pa3JIOKEHUs, PEaKIUu 3aMelleHus, peaKkIuu
oOMeHa, HK30- ¥ SHJOTEPMUYECKHE PEaKIIMH, TEIUIOBOU A (EeKT peakiuu,
SAPO aroMma, DJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOUTal b, PaJaUYC
aToMa, XMMHYECKasl CBs3b, MOJSIPHAs W HEMOJsIpHAas KOBAJICHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, PAacTBOP, MAaccoBas JIOJs BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHITUH H
OPUMEHATH 3TH MOHITHUS MIPU OMMCAHUU BEIIECTB U UX NPEBPALLICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJHKY JUIsl COCTaBJICHHS (HOpMym
BEILECTB U YPAaBHEHUI XUMHUYECKUX PEAKIIMIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNIeHb  OKHCJEHUS  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COEAUHEHUW MO
dopMynaMm, BHA XUMHUYECKOM CBsI3M (KOBaJieHTHAas W WOHHAs) B
HEOPraHNUYECKUX COCTMHEHUSAX;

e packpeiBaTh cMbica Ilepuommueckoro 3akona JI. M. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojioxkeHus B llepuoguyeckoil cucreme,
3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTaipo;

e OIHKCHIBATH M XapakTepuzoBaTh TaOmuuHyo Qopmy Ilepuonnueckoit
CUCTEMbl XUMHMUYECKUX OJJIEMEHTOB: pa3nuyaTh TMOHATHUS  «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», manbie u
OombIIMEe TEPHOIBI, COOTHOCHTh OOO3HAYCHHUS, KOTOPHIE HMEIOTCA B
tabnuie «llepumonnyeckas cucrema XuMuueckux osnemenToB JI. U.
MeHnneneeBay ¢ YHCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij siapa, oOlee YUCIo IEKTPOHOB
U pacnpeereHle uX Mo 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(HUIIMPOBATh XUMUYECKUE BJIEMEHTHI, HEOPraHUYECKUE BEILECTBa,
XUMHYECKUE PEAKUUU (IO YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIHUU
BEULIECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIHME XWMHUYECKHE CBOWCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE MPUMEpPaMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

POrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX KaY€CTBEHHOT'O
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMUYECKHUX MPEBpallleHUd B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENIbHYIO MOJIEKYJSIPHYI0O W MOJSIPHYIO  MAacchl
BEUIECTB, MAacCOBYIO JOJII0 XMMHYECKOro DdJeMeHTa 1o Qopmyie
COEIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

NPUMEHSITh OCHOBHBIE OIEpAaIlMU MBICIUTEIbHON NEATEeIbHOCTH — aHaJIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CUCTeMaTH3alrI0, KIaCCHU(pUKAIIHIO,
BBISIBJICHUE NMPUYMHHO--CIEICTBEHHBIX CBSI3€M — ISl U3y4YEHUs CBOMCTB
BEIIECTB W XHMHUYECKMX pEaKLUHil, €CTeCTBEHHO-HAy4YHbIE METOMbI
MO3HAHUS — HAOJIOJIEHHE, W3MEpPEHHEe, MOJICTUPOBAHUE, HIKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

cleioBaTh ~ IpaBWJiaM  [OJB30BaHUSA  XMMHUYECKOM  TOCYyIOW U
nabopaTopHbIM 00OpyAOBaHHMEM, a TaKXKe IIpaBuWjIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKUMSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BemIeCTB (BOAOpOAa M KHUCJIOPOJa), IPHUTOTOBICHHUIO
pPacTBOPOB C OINPEAECIEHHON MAaCcCOBOM JIOJIEW PacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHI MO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C TOMOIIBIO NHIUKATOPOB
(makmyc, peHondTarenH, METHIOPAHK U JPYTHE).

K xoniy oOydenus B 9 kjacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaThb CMBIC OCHOBHBIX XWMHUYECKHUX MOHSATHUM: XUMHUYECKUM
AJIEMEHT, aTOM, MOJEKyjla, HWOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIlIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, CTEINEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlis, XUMUYIECKas CBSA3b, TEIIOBOU d(deKT
peakiuu, MOJib, MOJSIpHBIM ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJUTUYECKAs] IUCCOLMAIUS, PEaKIUH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUYECKOE€ pPaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE peaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKUCITUTEIb,  BOCCTAHOBUTENIb, OKHCJIEHHE U  BOCCTAaHOBJICHUE,
amotponusi, aMmGpOTEPHOCTh, XMUMHUUECKasi CBsI3b (KOBAJICHTHAsi, MOHHAS,
METAJUTMYECKasi), KpUCTAJUTMYECKass pemérka, KOppo3us METasUIoB,
CIUIaBbI, CKOPOCTh XUMHUYECKOM peaKIHUH, TMPeleSbHO JTOMyCcThUMas
koHueHtpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX TMOHATHM U
IPUMEHSATH 3TU MOHSTHUS TIPU OMMCAHUU BEIIECTB U UX MPEBPAIICHU;
UCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJIUKY [IJIi COCTaBjieHUs Gopmyl
BEIIECTB M YPaBHEHUN XUMHUYECKUX PEAKIIHi;

OTIPENICNIATh BAJICHTHOCTh U CTETICHb OKUCJICHUS XUMUUECKUX DJIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, TMPUHAJJIEKHOCTh BEIIECTB K
OTIPENICIEHHOMY KJIacCy COEIMHEHUH 1o QopmMmysnaM, BUJ XUMHUYECKOU
cBs3u (KOBaJICHTHAs, WOHHAs, MeETaUTMYecKas) B HEOPraHUYECKHUX
COCIMHEHUSAX, 3aps]] MOHA M0 XUMHUYECKOU Gopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTaHWYECKUX COCIMHEHUH, TUI KPUCTATUITMUECCKON
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMmbici llepuonnueckoro 3akona JI. . MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHUE: OIHChIBAaTh W XapaKTePHU30BaATh
Tabiuunyto ¢opmy Ilepuonnueckoid CUCTEMbl XMMHYECKUX 3JEMEHTOB:
pasznuyaTth MOHATUS «TJaBHasg mnoArpynna (A-Tpymnma)y W «1moOouyHas
noarpynmna (b-rpynma)», maneie u OoJbIIME MEPUOABI, COOTHOCUTH
0003Ha4YeHUS, KOTOpPhIE MMEIOTCS B TMEPHOJWYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHUS  aTOMOB  XUMHUYECKUX
ANEMEHTOB (cocTaB M 3apsij  sapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpenieiieHie MX TI0 DJICKTPOHHBIM  CJIOSM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MajiblX MEPUOJIOB U TIaBHBIX MOATPYII C YYETOM CTPOECHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (M0 YUCIY M COCTaBYy Y4YAaCTBYIOLIMX B pEaKkIuu
BEIIECTB, MO TEIIOBOMY 3 (EeKTy, M0 M3MEHEHHUIO CTENEHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) O0mMMUE W CrHenu(PUIECKHe XUMHYECCKUE
CBOMCTBa MPOCTBHIX U CIOXKHBIX BEIIECTB, MOATBEPKIAsl OMUCAHUE
npuMEpaMy MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOLIHUX
XUMUYECKUX PEaKIUid;

COCTaBJSITb YPaBHEHUS BJCKTPOJMTUYECKONW JHUCCOLUMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, ypaBHCHHS pEaKIUW, MOATBEPKIAIONINX CYIIECTBOBAHUC
TCHETHYECKOW CBSI3M MEXKy BEIIECTBAMH PA3IMIHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MOCPEJICTBOM COCTABJICHHSI DJICKTPOHHOTO OaJlaHCa dTUX PEaKIINi;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHWS XUMUYECKUX TMPEBPAIICHUN B Pa3IMIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJISAPHYIO W MOJSIPHYIO  MacChl
BEIIECTB, MAacCCOBYIO JIOJIO XHMHYECKOrO0 3JIeMEHTa 10 (opmyIie
COCIMHCHHUS, MACCOBYIO JIOJIFO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEAKIINU;

coOnoaTh  MpaBWJIa  MOJIB30BAaHUS  XMUMHUYECKOW  MOCynou u
1abopaTopHBIM 00OpYyIOBaHWEM, a TaKkKe IMpaBuUja OOpaleHus C
BEIICCTBAMH B COOTBETCTBUHM C HWHCTPYKIHUSMH 110 BBITIOJHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYECHUIO H COOUPAHHIO
ra3000pa3HbIX BEIIECTB (AaMMHaKa M yIICKHUCIIOro Ta3a);

NPOBOJAUTL  PEaKIMM, MOATBEP)KIAIONINE  KAYeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHI-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiIukar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS U WOHBI M3YyYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEpPAIlMA MBICIUTEILHON JEATeIbHOCTH — aHaJIU3
U CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHCTEeMAaTU3aIlui0, BBISBICHUC
NPUYMHHO-CIICICTBEHHBIX CBS3€d — JIJI1 M3YyYCHHUS CBOWCTB BEIICCTB H
XUMUYECKUX PEaKIUi, €CTEeCTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaOII0JIeHHe, W3MEPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
Koaun4yecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN(POBbHIE)
n/n TeM MPOrpaMmbl Bceero Kontpoaruere Tpakriteckue o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. [lepBoHayanbHble XMMUYECKHE MOHATUSA
XuMusa — BaxkHas 00J1acThb
11 €CTEeCTBO3HAHUS 1 5 5 bu6mmoreka [{OK
MIPAKTUYECKON IEATEIbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6mmorexa [IOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHNYeCKUX BelleCTB
21 Bosznyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837c
29 Bopopon.Ilonsarue o kuciorax 8 1 bu6mmoreka [JOK
U COJISIX https://m.edso0.ru/7f41837c
23 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHMSIX https://m.edso0.ru/7f41837c
524 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pazpnean 3. Ilepuoanueckuii 3akoH u llepuoguveckasi cucrema xumnieckux 3j1eMeHToB /I. . MengeneeBa. CTpoenne aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexka [JOK
XUMHUYECKUX diemMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Memnpene-esa. CTpoeHue atoma

32| oo . EuGorexa LIOK

https://m.edsoo0.ru/7f41837c
BOCCTAHOBUTCJIbHBIC PCAKITNN
bubnuorexa [JOK
Hroro no paszeny 15 https://m.edsocl)_.I ru/7f41837c
PesepBHOE Bpems 3 Bubmiorexa LIOK
https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME



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

9 KJIACC

Konu4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuH
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3JieioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmuorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS TUCCOLINALIUSL. 8 1 1 bu6mmorexa [IOK
' XUMHUYECKUE PEAKIIMU B pacCTBOpPAX https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HemeTanibl M UX coeJUHEHUSA
21 OO6m1ast XapakTEPUCTHKA XUMUYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTUKa XUMUYECKUX
2.2 3ne$eHTO§ VIAI-)r el Cepa u e€ 6 bubmmorexa [JOK
' S https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCcTUKa XUMUYECKIX
2.3 BHC§CHTO§ VA-Ir) mbl. A30T, hocdop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as xapakTepuCTUKa XUMHUYECKUX
2.4 BHCHI\ieHTO]f IVAl?r nbl. YTIIepoa u 8 1 2 bubmorexa HOK
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHUS
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. MeTa/iIbl H HX COCIUNHCHU A

. bubnmoreka [JOK
3.1 Obuue CBOHCTBA MeTAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime Metamisl ¥ UX COEAUHEHNS 16 https://m.edsoo0.ru/7f41a636
Wroro mno pazmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepHasl B )KU3HU YeJI0OBEKa 3 bubmmorera [TOK
) m p https://m.edsoo0.ru/7f41a636
Hroro mo pazmeny 3
PesepBHOE Bpemst 3 bubmmorexa LOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
w/n Tema ypoka Beero Konrtpoiasbubie | IlpakTHyeckue mayueH s | 06paOBATEIbHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena u BellecTra https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE 0O METOJAaX ITO3HAHKS B XUMHH 1 bubmorera [JOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[Ipasuia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 1 bubnnorexa [JOK
oOpailieHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yucteie BemectBa U cMecu. CriocoObl 1 bu6mmoreka [IOK
pa3aeiieHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 bubmmorexa [JOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPEHHOU COJIH)»
bubnuoreka [JOK
0 ATOMBL 1 MOTIEKYIEL L https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubnuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U clHOXKHBIE BEllleCTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 bubmiorexa 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 MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X eckas po a. Banenrnoc
HIMIH A bopuyn HCHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTenbHAasE MOJIEKYIISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J11 XMUMHUYECKOT0 bubmmoreka [IOK
3JIEMEHTA B COCTUHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemecra. MoJib. bubmmoreka [IOK
Mounsipaast macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKnue 1 XUMHUISCKUE SBIICHUSI. bu6mmorexa [IOK
XHUMHUUECcKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnnorexa [JOK
XUMHUUYECKUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus KojandecTBa, MacChl
17 BEIIECTBA [10 YPABHEHUSAM XUMUUYECKUX bubmiorexa LOK
m N P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMU4IecKux peakiuit
18 (coenuHEeHMS, pa3JIOKEHUS Eubmrorexa ITOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4JEHBIIi-
19 SHIUKJIONEIUCT 060(21q eHUE U bubmorexa LOK
H AHCT. Hvl https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alMs 3HAHU I
20 KonTposnpHas padota Nel o teme bubnuoreka [IOK
«BelecTBa 1 XUMHUYECKUE PEAKLIA) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucinopoa — sneMeHT u

https://m.edsoo.ru/ff0d448¢
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npocroe BeuecTBo. O30H

duznueckre 1 XUMHUYECKUE CBOUCTBA

bu6mmoreka [IOK

22
KHCIOPOJA (PCAKLIHH OKHCIICHIHA, https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 006 okcuaax
CrocoOblI MOYYCHHUS KUCI0PoJa B
23 1a00paTopHu Zq 1} OMLImneHI:IOI(l:TH brbmmorexa LOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoin
24 peakIuu, MOHSITHE O bubmmoreka [IOK
TEPMOXUMHUYECKOM YPABHEHUH, IK30- https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYECKUX PEAKITHSIX
To o (HedTh, yro €TaH).
25 3arH Ziieéie?;z ’ aHI()Jl'II/IOIZJ/IO;B? iro bubmmorexa [OK
p X, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 mo Teme
26 «ITonmyyenne u coOupaHue KUCIOPOIa bubmorexa HOK
e . P PORa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Bopaopon — sneMeHT u mpoctoe bubnmuorexka [JOK
BeniecTBo. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nYeCcKre U XMMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
29 [ToHsTHE O KUCIIOTAX M COJISIX
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOPOIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 mo Teme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4c4a
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCcTBa
33 BEII[ECTBA ra3a II0 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmiorexa HOK
P .. P o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHH Ta30B
35 du3nvecKkrue U XMMUYECKHEe CBOMCTBA bubmmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [lousitue 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHbie
37 ¥ HEHACBIIIEHHBIE pacTBOPEL. MaccoBast bubmorexa LOK
m P Pl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PacTBOPE
[IpakTrueckas padota Ne 5 mo teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [JOK
onpeaeIEHHON MacCOBOM 10Je https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota No2 nmo teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KiaccuduKamus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenne u XuMu4deckue CBOMCTBA
41 KI/ICJ'I}:ITHLIX OCHOBHBIX U aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHusI: cOCTaB, Ki1accuuKaius, bu6mmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TosydyeHne u XUMUYECKHUE CBOKMCTBA

bubmuoreka [JOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, Kimaccudukamnms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XuMHUYECKHE CBOMCTBA bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATypa,
46 . oco((S P i )e ZE . bubmmoreka [IOK
I Bl IIOJIYYEHUSA, XUMHUYECKA
. ¥ https://m.edso0.ru/00ad9474
CBOMCTBaA
[IpakTuueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bu6mmorexa [IOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 ['eneTnyeckas CBA3b MEXIy KJIaCCaMHU bubnuoreka [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
. bubnuoreka IIOK
49 O00011IeHIE U CUCTEMATU3ALUS 3HAHUI nommorexa I1
https://m.edsoo.ru/00ad9ch2
KontpoabHasg padora Ne3 o teme
50 "OCH(I'_))BHBIG KJ'IIE)ICCLI HEOPraHUYECKUX bubmorexa LOK
. P https://m.edsoo.ru/00ad9ela
COEIUHEHUI
I1epBBle NONBITKY KiIacCU(PUKALIUN
P Purcan bubnuoreka [JOK
51 XUMHAYECKUX diieMeHTOB. [loHsaTue o
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJAHBIX AIEMEHTOB
Ilepnoanueckuil 3aK0H U
pHOA bubmuoreka [JOK
52 [lepuoanueckas cucTeMa XUMHUYECKHUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. MenneneeBa
Bbubmmoreka IIOK
53 Ilepuropl, rpynmsl, HOArPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

o4
sanep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. bubnuorexa [JOK
55 aTOMOB 3J1IeMeHTOB [lepuoanueckoii
https://m.edsoo.ru/00ada6hbc
cucremsl [. . MenneneeBa
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA IO €T0 MOJIOKEHUIO B bubnnorexka [JOK
[Tepnoanueckoii cucreme . 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTHUS Hayku U ipakTuku. /. 1. bubnuotexa [JOK
MenneneeB — y4€HbIN, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEKTPOOTPULIATENBHOCTh ATOMOB bubnuoreka [JOK
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 WNonnas xumudeckast cBsi3b bubmmorexa [OK
https://m.edsoo.ru/00adac34
60 KoBanentnas noJyisipHasi XuMu4eckast bubnmuorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenonsipHasi XuMu4eckas bubmuorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 C
TEHEHb ofreem https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubmuoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OkucauTenu U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KonTtponpHas padota Ne4 o teme bubnuorexa [IOK
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«CtpoeHne atoMa. XuMUUYECKasl CBS3bY

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

66 PesepBHeiit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
cucTeMaTru3anus 3HaHU1 https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
cUCTEeMaTH3alMs 3HAHU N https://m.edso0.ru/00ad9ch2
68 PesepBHblit ypok. O60011IEHNE U 1 bubnnorexka [JOK
cHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoiabubie | IlpakTHyeckue o op
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoandeckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnnorexa [JOK
XUMHUYECKUX 3ieMeHToB [l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOICTB XII/)IMI/I'-IGCKI/IX 3JIEMEHTOB 1 bubmorexa [JOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus u HomeHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buaer XuMHU4ecKoil CBSI3U M THIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnaas padorta Nel mo teme

5 «[ToBTOpEHUE U YriyOJICHHE 3HAHHIMA 1 1
OCHOBHBIX pa3J/ieioB Kypca 8 Kkiacca

5 Knaccudukanus XuMuaeckux 1 bubnunorexa [JOK
peaKuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOI

7 eakiu. [ToHsITHE O TOMOT€HHBIX U 1 bubmorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEaKIUIX
[ToHATHE O XUMUYECKOM PaBHOBECHUHU.

p bu6mmoreka [JOK

8 @DaxTOopBl, BIUAIOLIME HA CKOPOCTh 1

XUMHUYECKOU PCaKIUU U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIRHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3eKTPOIUTHIECKON
10 Hcfo na I/II/IpCI/IJII)HLIC U cia0ble bubmmorexa [IOK
A THHAITHH. https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HMonHble ypaBHEHUS peaKIIUNA bubnmorexa LHOK
P peaxi https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUH B CBETE IIPEICTABICHUN bubmmorera [IOK
pvn https://m.edsoo.ru/00add5d8
00 PIEKTPOJIUTHYECKON TUCCOITUAITNN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHNHA 00 bubmmorera [TOK
pelt . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON AUCCOMAITIH
14 ITousarue o ruaposm3se cojiei bubmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o001IeHre U cucTeMaTrU3aIus bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuueckast padota Ne 1.
16 «Perienne sxciepuMeHTAITLHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3aa4uy
KounTtponsnas padora No2 o teme
17 «DIEKTPOIIUTHYECKAS JUCCOUAIINI brbmiorexa [JOK
p ' https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO0111ast XapaKTEPUCTHUKA TaJIOTE€HOB.
18 XI/III-\]/I-II/ILIGCIfI/Ie CBlf)I\/'ICTBa Ha IpuMepe bubmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposojopoa. CoisiHast KUCIOTA, bubnuorexa [IOK
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XUMUYECKHE CBOMCTBA, MOJyYEHHUE,

https://m.edsoo.ru/00ade104

MIPUMECHCHHE
[IpakTnueckas padora Ne 2 o teme
20 «[lomyyenne COnTHON KUCIIOTHI, bubmmorexa LIOK
N https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBONCTB»
Berarcnenust o ypaBHEHUSIM
21 XUMHYECKUX peazlll)nﬁ, €CJIA OINH U3 bubmmorexa [TOK
https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast xapakTepUCTUKA PJIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
ANnoTpornHble MOJU(PUKAIIUU CEPBI.
23 Haxoxnenue cepbl 1 €€ coeTMHEHUI bu6mmorexa [IOK
B NpHpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
o4 CepoBonopoa, CTpoeHHE, bubnnorexa [JOK
(bu3UYeCKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 (u3HYeCKre ¥ XUMUYECKHE CBOMCTRA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInH, JekKaIlie B
OCHOBE MPOMBIILIIEHHOTO criocoba
26 MOJyYEHUSI CEPHOM KUCIOTBHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY>KAIOILEN CPebl COCTMHEHUSAMU
cepbl
97 Brruncienue maccoBoil J0JIM BEIXOAa bu6mmoreka [JOK
MIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
28 OOm1ast XxapakKTepUCTHUKA HJIEMEHTOB bubnuorexa [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpupoJe, Gpu3ndecKkue u
XUMUYECKUE CBOUCTBA

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

AmMHaK, ero pu3nvecKue u

bu6mmoreka [IOK

29 €CKHE CBOMCTBA, MOJIyYECHHE
HUMIFCCIHE CBOTCTEA, HOJYHEHHE 1 https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[Ipaktuueckas padota Ne 3 mo Teme

30 «IPIO eHHue aleMHaKa M3Yy4eHHUE eTro brbmmorexa [OK

JTydeHU ,
. - v https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucioTa, e€ pusnueckue u bubnnorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHME HUTPATOB M COJICH
aMMOHWMSI B KAUECTBE MHHEPATbHBIX

32 oOpenuil. Xummuueckoe ’ Bubnmorexa LIOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEeH CpeJibl
COEIMHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u

33 o ((11)) P nb (b(bp V) bu6mmoreka [IOK

ecKue
ocooprai KHCH?Ta’ HSIHCCRHC 1 https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIy4EeHUE
Hcnonws3oBanue docdaToB B

34 KaueCTBE MHUHEPAIbHBIX yI0OPEHHIA. bubnunorexka [JOK
3arpsi3HEeHUE NPUPOTHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHHE B

35 u I(j Ie[ (I;)I/IBI/IE)IGCKI;)/IC U XUMUYECKHE bubmiorexa LIOK
1}

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckrue mpooIeMsl,
CBsI3aHHbIE C OKcHoM yriepoja (IV)

37 VYroJibHAsI KUCOTA U €€ CONU bubmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o teme

38 "[loydeHue yriaekucioro rasa. bubnnorexka [JOK
KauectBennas peakiiust Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIE IOHATUS 00
39 OpPraHNYECKUX BEIEeCTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yIIIepo/ia
. bu6morekxa [IOK
40 Kpemnuwnii u ero coenquneHus i
https://m.edsoo.ru/00ae080a
[IpakTueckas padota Ne 5. Permenue

41 SKCIIEPUMEHTAIBHBIX 3aa4 MO TEME bubnnorexa [JOK
«BaxxHeinmme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KontponbHas padota Ne3 mo teme

. bu6mmoreka [IOK
42 «BaxxkHeWme HeMeTalTbl U UX
https://m.edso0o.ru/00ae0el8
COCTMHCHUS
OO6mras XapakTepUCTHUKA XUMUYECKUX
AJIEMEHTOB — METAJLIOB.

43 Metannuueckas CBS3b U bubnuoreka [JOK
MeTaJUInyecKasi KpUCTaNInuecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.

. bubmuoreka [JOK

44 DNEeKTPOXUMHUYECKUH Psif

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edsoo0.ru/00ael1156
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OOm1re cnocoObl MOTyYeHUs
metauioB. CruiaBel. BerauciieHus mo

bu6mmoreka [IOK

45 i,
YPABHCHIIM XHMITCOIIX pearinti https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbmmorexa [OK
https://m.edsoo.ru/00ael1278
bubmmoreka [IOK
47 eJno € MeTan
[enorrie MeTab! https://m.edso0.ru/00ael4b2
48 OKcHIbI ¥ THAPOKCHUIBI HATPUS U bubnuotexa [JOK
Kajust https://m.edso0.ru/00ael4b2
49 Illenoyno3eMeNbHBIE METATIIBI — bu6morekxa [IOK
KaJIBIIUM U MarHU# https://m.edso0.ru/00ae15e8
50 Baxuelmue coeTMHCHUS KaTbITUS bubmorexa HOK
A t https://m.edsoo.ru/00ae15e8
51 O0001IeHne U cUCTEMATU3 AN
3HAaHUU
52 JKéctkocTh BOJIBI M CIOCOOBI €€ bu6mmoreka [IOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
S . bu6mmoreka [JOK
53 JKEcTKOCTh BOJIBI M METOBI €6
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keseso bubmuoreka [JOK

https://m.edsoo.ru/00ael1d86
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Oxcupl, TUAPOKCHUIBI M COJIU JKEJle3a

bubmuoreka [JOK

> (1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O606HUICHI/IG Y CHCTeMAaTH3aIus
3HaAHUH
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bubnuorexa [JOK
«Baxnenmme MeTaJlibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnnorexa [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JTM BBIXOa MPOTYKTa
peaxkuuu
61 O6o6nvleHI/Ie A CUCTEMAaTU3AIIN
3HaHUH
KontponbHas padota Ne4 o teme
62 «Baxnelimue MeTauIbl U UX
COEJIMHEHUS
63 BemectBa u matepuainsl B bubmuoreka [JOK
HOBCEIHEBHOM KU3HU YeIOBEKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunorexka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHnn bubnuoreka [IOK
9KOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O6001meHue u bubnuoreka [IOK
cucTeMaTHu3als 3HaHu https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o0mmenue u bubnuorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeMaTH3alus 3HaHUU

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

68 PezepHsblii ypok. O600mmenue u

cUCTeEMAaTHU3alus 3HAaHUU

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YYEHUKA

* Xumus, 8 knacc/ Pynsurtuc I'.E., ®enpaman @.I'., AkiimoHepHO€E 00IIECTBO
«3narenscrBo «lIpocsemenue»
» Xumus, 9 knacc/ Pynszutuc I'.E., ®enpaman O.I'., AKiinoHepHOE 0OIIIECTBO

«H?:I[&TCJIBCTBO «HpOCBeLLIeHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI AJI51 YUUTEJISA

1. Pymsutuc I'.E. Xumus: 8 xi1.: yue0. s obmeodpasosat. Yupexaeunuii / I'.E.
Pymszutuc, @.I'. ®enpaman. — M.: [Ipocsenienue.2016

2. Xumus: 8 KI1.: dJIEKTPOHHOE MPUIIOKEHHUE K YUCOHUKY.

3. Pymsuruc I'.E. Xumust: 9 ki1.: yue0. mis odiieoopaszosar. Yupexaenuii / I'.E.
Pymzutuc, @.I'. ®enpaman. — M.: [Ipocsenienue.2017

4, Xumust: 9 KI1.: 2JIGKTPOHHOE MPUIIOKEHUE K YICOHUKY.

5. I'apa H.H. Xumus: 3agaunuk ¢ «momorHuKoM»: 8-9 kiaccel / H.H. I'apa. —
M.: IIpocBenieHue.

6. 'apa H.H. Xumus. Paboune nporpammel. [Ipenmernas nuaus yueounkos I.E.
Pynsutuca, @.I'. ®enpamana. 8-9 knaccel/ H.H. I'apa. — M.: IIpocBenienue.

7. Pageukuii A.M. Xumus: nuaaktudeckuid marepuain: 8-9 k. / A.M. Pagenkwuii.
— M.: IIpocBenieHue.

8. 'apa H.H. Xumus. Ypoku: 8 k1. / H.H. I'apa. — M.: [IpocBemenue.



9. I'apa H.H. Xumus. Ypoku: 9 k1. / H.H. I'apa. — M.: [IpocBemienue.

10. bopoBckux T.A. Tectsl no xumuu. [lepBoHadanbHble XUMUYECKHUE MOHATHU.
Kucnopon. Bogopoa. Bona, pactBopsl. OCHOBHBIE KJTaCChl HEOPTAHUYECHUX
coenuHeHui: 8 Ki1.: Kk yueOHuky I'.E. Pym3utuca, @.I'. ®enpamana «Xumus. 8

kimace». — M.: M3marenscTBO «OK3ameny, 2010.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HMHTEPHET

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241___4 .pdf

1.
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_sprav
ochnik_dlya_podg/read_online.html?page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-
olja.narod.ru/EGE.htm

10. www.olimpmgou.narod.ru.
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11. http://mirhim.ucoz.ru/index/khimija_8_3/0-41
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