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MNOACHHUTEJBbHAA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHuUs
COCTaBJ€HA HAa OCHOBE TpeOOBaHMM K pe3yJdbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOTpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha ocHOBe (enepanbHOM paboyeil mporpamMmel
BOCIIUTAHUS U C YUETOM KOHIICTIIIMY MPETNOiaBaHusl y4eOHOro npeamMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit @eaeparuu.

[Iporpamma mo xumuu Aa€T MpeEACTaBICHUE O IENsAX, OOIIeil cTpaTteruu
oOy4yeHUs, BOCHUTAHUS W PaA3BUTUS OOYYAIOIIMXCS CPEACTBaMH Y4eOHOrO
nmpeamera, YCTAaHABJIUBAET o0s3aTeNIbHOE IPEAMETHOE COJIEpKaHue,
npeaycMaTpuBaeT pachpejielieHue ero Mo KiaccaM W CTPYKTypUpPOBaHHE TIO
pazieiiaM M TeMaM TMpPOrpaMMbl MO XUMHH, OMNPEACISIET KOJIMYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEePUCTUKHU CoJIepKaHusl, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS] XUMHUU €  YIETOM  MEXIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOEHHOCTEW O00y4aroluXcsi, OMNpeAeNsieT BO3MOXXHOCTH TNpeaMera  JUis
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakkKe TpeOOBaHUM K
pesynbrataMm oOy4eHHs] XMMHUU Ha YPOBHE LieJIeH M3y4YeHUs MPEAMETa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBHON JIEATETLHOCTH O00YyYalolerocs IO OCBOEHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHWEe XUMHH CIIYXKUT OCHOBOW [IJIi (POPMUPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeiCTaBICHU O MaTepuaIbHOM EAMHCTBE MHUpPA, BAXKHYIO
poiib UrparoT (GopMUPYEMbIE XUMHEH MPEACTABICHUS O B3aMMOIPEBPANICHUSX
SHEPrurd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MyTAX PEUICHUs TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PA3BHTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTrETHUECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MPoOIIeM 31paBOOXpaHEHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealM3aliii  BO3MOXKHOCTEH JUIsi  CaMOpa3BUTHS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (HOPMHUPOBAHNE MBIIIICHUS] M TBOPYECKUX CTIOCOOHOCTEMN
oOydJarommxcs, HABBIKOB WX CaMOCTOSITEIbHOM  y4eOHOW  JIEsITeNbHOCTH,
AKCHEPUMEHTAIBHBIX U HCCIEIOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MMOBCEIHEBHOM JKU3HM, TaK U B TPO(PECCHOHATBHOMN eI TeTLHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIIJICHUS, 3aKJIaJIbIBAET OCHOBBI
LIETIOCTHOTO B3TJIA/1a HA €JMHCTBO MPUPOJIbI U YEIIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0yUYaOIIHUXCS;



crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEGHHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA] B 9KOJIOTHYECKOE
oOpa3zoBaHuEe 00y4JarOIIUXCS.

JlanHble HampaBieHuss B OOyYEHHH XUMHUHU OOECHEUMBAIOTCS CIELUPUKON
COJIepKaHMsl ~ y4yeOHOTO  TpeaAMETa, KOTOpPBIM  SIBISETCS  IMEIaroruvecku
aJanTUPOBAHHBIM OTpa)keHUEM 0a30BOM HAyKH XMMHUM Ha ONPENEIEHHOM 3Tare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYaIOUIMMHCS CHUCTEMBI IMEPBOHAYAIBHBIX MOHITUNW XUMHHU, OCHOB
HEOPraHMYEeCKOM XUMHH W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHITUH
OpraHUYECKON XUMHUH.

CrpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUU C(HOpPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ u3yueHuro. CoaepikaHue CKIAIbIBACTCSI U3 CHUCTEMbI
MOHSATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATHI O XUMHUYECKON
peakiuu. OO0e O5TU CHUCTEMBI CTPYKTYpPHO OpPraHHW30BaHbl MO MPHUHIUITY
MOCJICIOBATEIILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKHUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— ATOMHO-MOJICKYJISIPHOTO YYEHHUsI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akoHa JI. I. MeHeneeBa kak OCHOBHOTO 3aKOHA XHUMUHU;

— YUYEHHS O CTPOCHHH aTOMa U XUMUYECKOU CBSI3H;

— TpeacTaBICHUN 00 AIEKTPOJIUTUYECKOM AHMCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUWA pacCMaTPUBAIOTCA HA OCHOBE OJMIIMPUYECKH
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JPYromMy, BBINONHAS (YHKIHH OOBSICHEHHMS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOJIYUYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (hOPMHPOBAHHIO
MIPEJICTABJIEHUS] O XUMHAYECKON COCTABJISAIOIIECH HAYyYHOU KAPTUHBI MHUPA B JIOTHKE
e€ CHUCTEeMHOW NpPUPOJbI, IEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAaHHUIO H
MEeToJaM TMO3HaHWUs B Hayke. M3yueHHe XUMUU OPOUCXOAUT C MPUBICYEHUEM
3HAHWA U3 paHee M3YYEHHBIX Y4eOHBIX MpeAMeToB: «OKpYyKaOMMA MHUPY,
«buonorus. 5—7 knaccel» 1 «Pu3nka. / Ki1accy.

[Ipy w3ydyeHWH XUMHUH TPOUCXOAUT (POPMUPOBAHHE 3HAHUH OCHOB
XUMHUYECKOW HAyKH Kak O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YEJIOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amaya y4eOHOTO mMpeaMeTa COCTOMT B (OPMHPOBAHUU CHCTEMBl XUMHUYECKHUX
3HAaHUN — BaKHEUIUX (PaKTOB, MOHSATHH, 3aKOHOB M TCOPETUUCCKUX IOJIOKSHHM,
JOCTYTMHBIX 0000IIEHNI MUPOBO33PEHUYECKOT0 XapaKTepa, s3blKa HAYKHU, B



OpuoOIIEHUH K HAyYHBIM METOJaM TIO3HAHMS TpU H3YYCHUH BEIIECTB U
XUMUYECKUX peakluuid, B GOPMHUPOBAHUH U PA3BUTUU MO3HABATEIbHBIX YMEHHH U
UX T[PUMEHEHWH B Yy4e€OHO-TIO3HABATEIBHOW U y4eOHO-HCCIEAOBATEIbCKOM
JEeSATENbHOCTH, OCBOEGHHUU NPAaBWII OE€30MacHOro OOpallleHHs C BEIIECTBAMHU B
MOBCETHEBHOM KU3HM.

[Ipy M3y4eHUH XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HaYeHUE NMPUOOpeNH TaKue LEeH, KaK:

— (opmMupoBaHHE MHTEJJIEKTyalIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH;

—  HampaBJICHHOCTh OOyYeHHs] Ha CHCTEMaTHYeCKOe MpUOOIleHue
oOydJaromuxcs K CamMOCTOSATEIbHOM IO3HABATENIbHONW NESITEbHOCTH, HAaYYHBIM
METOJlaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yCcIOBHi, CIOCOOCTBYIONINX MPUOOPETEHUIO 00yYarOIIMMUICS
OMbITAa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITETCHIIMI), WMEIONINX YHUBEpCaIbHOE 3HAUYCHUE IS
pa3IMYHBIX BUJIOB JCSITEILHOCTH;

— (¢dopmupoBanue oOmEH (QYHKIMOHAIBHOW M  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UHCJE YMEHHUHA OOBSICHATH M OILEHUBATH SBIICHUS
OKpPYXAaIOIEr0 MHpA, WCIOJIb3Ys] 3HAHUSA M OIBIT, MOJyYeHHbIE NPHU H3yYECHUU
XUMHH, TPUMEHATh WX MPU PEIICHUH NpoOJeM B TMOBCEIHEBHOM >XU3HU W
TPYIOBOM J1€ATETLHOCTH;

— ¢opMmupoBaHWE Yy OOYYaIOIIMXCA TyMAHUCTHYECKUX OTHOIICHH,
NOHMMAHHUS LEHHOCTH XUMHUYECKUX 3HAHUM Ui BBIPAOOTKH SKOJOTUYECKU
IEJIECO00pa3HOr0 TOBEJEHUSI B OBITY M TPYIOBOW JESITEIBHOCTH B IIENSIX
COXPAaHEHUS CBOETO 3/I0POBbSI U OKPYXKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOEHHUS OOIICYETIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(UiIS M HAIpPaBJIEHHOCTH JajbHEHIIero
o0yJeHHUSI.

OOmiee uuCIO 4YacoB, OTBEAEHHBIX [UISI M3YYCHHS XUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaiseT 136 gacos: B § kiacce — 68 dacos (2
yaca B HeJlelNo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEP)KAHUE OBYYEHHUA

8 KIIACC

IlepBoHayabHbIe XUMUYECKUE OHATHUS

[Ipenmer xumuun. Ponb XMMuK B KU3HU 4YENOBEKAa. XUMHUS B CUCTEME HAYK.
Tena wm BemecTBa. du3nyeckue CBOWCTBA BEMIECTB. ArpEeraTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeTO/axX MO3HAHUS B XUMUU. UHCThIE BEIIECTBA U CMECH.
Crioco0nI pa3jieneHus: CMeceH.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKUE dJeMEHThl. CHUMBOJIBI XHMHUYECKUX
31neMeHTOB. [IpocThie U ClOKHBIE BElleCTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XUMUUYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsT AaTOMHAas Macca.
OtHocuTEeNbHAS MOJEKYJIsIpHAsg Macca. MaccoBas J0JisI XUMAYECKOTO AJIEMEHTA B
COEJIMHECHUMU.

KomnnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHUI[ BemecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COSTUHCHHM.

dusnyecKkrue U XUMUUYECKHUE SBJICHHUS. XUMHUUECKass peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHUs Macchl BelIeCcTB. XuUMHUYeckue ypaBHeHus. Kiaccudukanms
XUMHYECKUX peaklnii (COeTMHEHUS, Pa3I0KEHHUs, 3aMeIleHus, OOMEeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpuu U
npuéMamMu oOpalieHus: ¢ 1abopaTOpHBIM 00OpPYIOBAHUEM, U3YUYEHUE U OINKCAHUE
bU3UYECKUX CBOMCTB OOpaslloB HEOPraHWYECKUX BEIISCTB, HAOJIOJICHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJbI) U XUMHYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTOM) SBJICHUM, HaOII0ICHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (pas3iioKEeHHE caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioKeHHE THUIPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoJeUCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4YeHHE CIOCOOOB pa3JeieHHs] CMeced: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, IpoBeeHNe OYUCTKU TTOBAaPEHHOU
comv, HaOJIOJEHWE U  ONKCAaHWE  PE3yJbTaTOB  MPOBEJCHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelinue npeacTaBuTeId HEOPraHUYECKHUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3myxa. Kuciopoa — anemMeHT u mpocToe
BemlecTBo. HaxoxaeHue Kuciopona B MOpUpoAe, (PU3HUECKHE U XUMHUYECKHE
cBoicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucnopona. CrocoObl



MOJIyYeHUs KHUCIOpoJa B Jlabopatopud ©  TIpombilieHHOCTH. Kpyrosopot
KHuciopoaa B mpupojie. O30H — amoTpornHasi MoAudUKaIUs KACTOPOa.

TermoBoil 3P(GeKT XUMHUYECKON peakuuH, TEPMOXUMUYECKHE YpABHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojdb M METaH. 3arpsA3HCHHE
BO3/1yXa, YCHJICHUE MapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CJIOS.

Bopopon — »memeHT M mpoctoe BemecTBO. Haxoxnenue Bomopona B
npuposie, (Quznueckue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kuciorel u conu.

Monsipabiii  00b€M  razoB. PacuéTel MO XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBOMCTBa BoAbl. Boaa kak pactBoputenb. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis1 BEILIECTBAa B pacTBOpE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BoAbl B IPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYUCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neoprannmdeckux coenuHeHuit. Oxcunbl. Kimaccuduxanus
OKCHUJIOB:  cosieoOpasyroinue  (OCHOBHBIE, KHUCIOTHBIE, aMQpOTEpHBbIE) U
HeconeoOpasyrmue. Homenknatypa oxcuaoB. Dusnueckue u XUMHUYECKHE
cBoiicTBa okcH10B. [TonyyeHrue okCumoB.

OcHnoBanusi. Knaccudukanuss ocHOBaHMM: MENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknaTypa ocHoBaHui. PU3MUECKHE U XMMHUYECKHE CBOWMCTBA
ocHoBaHu. [lonyyeHrne OCHOBaHUU.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duszndeckue u
XUMHYECKHE CBOMCTBAa KHUCHOT. Psan akruBHoctm meramnoB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa coneil. @u3n4eckue U XMMHYECKHE CBOMCTBA COJICH.
[Tomyuenue comei.

I'eneTnyeckast cBsI3b MEK/Y KJIACCAMU HEOPTaHMYECKUX COETUHEHUI.

Xumuueckuil IKcnepumenm:

KAUYECTBEHHOE ONPENECICHUE COAECPKAHUs KHCIOPOAa B BO3AyXE, MOIYUYCHHUE,
coOupaHue, pacno3HaBaHWE M U3YYCHUE CBOWCTB KHUCIOpOAa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJOM U YCJIOBHS BO3HMKHOBCHHS U
MpekpaiieHus ropeHus (mokapa), O3HaAKOMJIEHHE C oOOpasllaMH OKCHIOB U
OMHMCAHWE WX CBOMCTB, TOJy4YeHHE, COOHMpaHWEe, pACTO3HABAaHWE W H3YUYCHHE
CBOWCTB BOAOpoJia (TOpeHue), B3auMojerncTBUe Bojopoaa ¢ okcuaoMm meau (II)
(BO3MO’KHO HCIIOJIb30BaHUE BHJIEOMATEpHANIOB), HAaOJIOJIEHHE O0pa3loB BEUIECTB
KOJIMYECTBOM 1 MOJIb, HCCIIEOBaHUE OCOOEHHOCTEH pACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEN pacTBOPEHHOIO BEIIECTBA, B3AUMOACHCTBUE BOJbBI C METAJNIAMU
(HaTpuem M KanbllMeM) (BO3MOXKHO HMCIOJIb30BAaHUE BUACOMATEPHUAJIOB),



UcclieIoBaHUEe O00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHHUs OKPACKU MHAMKATOPOB B PACTBOpPAxX KUCIOT U IIENIOYEH,
u3ydeHue B3amMmojericTBus okcuaa Meau (I1) ¢ pacTBopoM CepHOM KHCIIOTEHI,
KUCJIOT C MeETaJUIaMH, pPEeaKkUui HEUTpalu3aluu, IIOJYy4YeHUE HEepPacTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METaJUla APYTMM M3 PACTBOpaA COJIM, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 33/a4 10 Teme «BakHellue KIacchl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuecknit 3axkoH u Ilepumoauyeckass cucreMa XUMHYECKHUX
ieMenToB JI. W. MengeneeBa. CtpoeHue aroMoB. XHMHYECKas CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEeaKIIMU

[lepBble TOMBITKH KiIacCU(PUKAIIMM XUMHYECKUX dJeMeHToB. [loHsTHe o
IPYINax CXOJHBIX D3JIEMEHTOB (IIEIOYHBIE U IIEJI0YHO3EMEIbHbIE METAaJIIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIE OKCHIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB 1.
N.  MenneneeBa.  KoporkonepuogHass W JUIMHHONEPUOAHAs bopmbl
[Tepunognueckoit cucreMbl xumuueckux aneMmeHToB 1. M. Menneneesa. llepuosl
u rpynmbl. OuU3MYECcKUil CMBICT TMOPSAKOBOrO HOMEpPA, HOMEPOB NEepuoja U
IPYIIIBI JIEMEHTA.

Crpoenune atomoB. CoctaB aToMHBIX sifep. M3otomnbl. DnekrpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0oueKk aroMoB TmepBbiX 20 XUMUYECKHX  DIIEMEHTOB
[Tepuonnueckoit cucremnl JI. M. MengeneeBa. XapakTepUCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero noJioxkeHnuto B [lepuognueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUSl pajJhyca aTOMOB XWMHYECKHUX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAIUIMYECKUX CBOMCTB MO IPYyIIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprpoandeckoil CUCTEMbl XUMUYECKUX
BJIEMEHTOB JUI pa3BUTUA Hayku W mnpaktuku. J[. WM. MengeneeB — yd€HbId U
rpaXkJIaHUH.

Xumunueckass cBsi3b. KoBajeHTHast (MoOJisipHas W HENOJsIpHAasi) CBSA3b.
DNEeKTPOOTPULIATEIBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHus. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporiecchl OKHUCIIEHHS U BOCCTAHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEHIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHAA LIMHKA C PACTBOPAMHM KHUCJIOT M UIEJIOYEH, IMPOBEAECHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropenue, peakuu paznoKeHus:, COeAUHEHUS).

Mexcnpeomemuvwie ceasu



Peanuzanus MexXnpenMETHBIX CBSI3€M MpW M3y4eHUHM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 MCIOJb30BAaHUE KaK OOIIMX eCTeCTBEHHO-HAYyUYHBIX
MOHSATUN, TaK W MOHSITHUH, SBISIOUIMXCS CUCTEMHBIMU JJIsl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: Hay4dHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukamus, TMNePUOJUIHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJEIb, IBIICHUE.

®dusnka: Martepus, aToMm, DJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYECKUIN 3apsj, BEIIECTBO, TENO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, a3, (PU3WYECKHE BEIMYUHBI, €TUHUIIBI
U3MEPEHHUs, KOCMOC, TIaHEeThI, 3BE€3/1bl, COJHIIE.

buonorus: ¢otocunres, neixanue, duocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpasbl, TOpPHbIE MOPOBI,
MOJIE3HBIE UCKOTIAEMbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBO 1 XMHYecKasi peaKIus

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMHYECKUX AIEMEHTOB /.
N. Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTU B HW3MEHEHHUU CBOWMCTB
XUMUYECKUX DJJEMEHTOB MEPBBIX TPEX NEPUOMNOB, Kalus, KalbLUs U HX
COCMHEHUI B COOTBETCTBUU C IIOJIOKEHUEM 3JeMEHTOB B I[lepuoamdeckoi
CUCTEME U CTPOCHHEM HMX aTOMOB.

CrpoeHue BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAJUNIMUYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKON PEIIETKU U
BUJIa XUMHUUYECKON CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAacCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKasl CBSA3b HEOPTraHMYECKUX BEILECTB.

Knaccudukaius XuMu4ecKux peakiuii Mo pa3IundHbIM MpU3HaKaM (110 YUCITY
M COCTaBy Yy4YaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
M3MEHEHHIO CTETEHEH OKHUCICHUS XMMHUYECKUX BJIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[lonsiTue o ckopoct xuMHueckoil peakuuu. [loHsiTue 00 OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstne o karammse. [loHsTre 0 XuMHUYeCKOM paBHOBECHH. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XUMHUYECKOW pEakUUH M TOJIOKEHHE XHUMHUYECKOIro
PaBHOBECHSI.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENIbHO-BOCCTAHOBUTENBbHOW peakuuu. CocTaBieHHE ypaBHECHUU



OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUMA C  HCHOJIB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIIUTHUECKON TUCCOLUUALIMU. DIIEKTPOINUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3Mm JUCCOLMALIMM BEIIECTB C Pa3IUYHBIMU BUJIAMU
xumuueckoi cBsa3u. Crenens aucconuanuu. CUiabHbIe U C1a0ble AIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y ciioBus MPOTEKaHUS peaKkuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpPAIIEHHBIE HWOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMA M COJEHd B CBETe MNPEJICTAaBICHUH 00  DIEKTPOIUTUYECKOU
nucconmanun. KauecTBeHHbIE peakuu Ha MOHBI. [IoHsATHE O THIPONIN3E CONEH.

Xumuueckuil IKCnepuMeHm:

O3HAKOMJICHHE C MOJICJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAUIOB W HeMeTauioB (rpadura W ajiMasza), CIOXKHBIX BEIIECTB
(x7mopua HaTpusl), HCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peaKIuu
OT BO3JEUCTBHUS Pa3IUYHBIX (DAKTOPOB, HCCIEAOBAHUE DJIECKTPOINPOBOJIHOCTH
pacTBOpPOB BEWHIECTB, MpolLecca AUCCOUMALMM KHCIOT, LIEJIOoYed M CcojeH
(BO3MOXKHO  WCIOJIb30BaHME  BHUJEO MaTEpPHANOB), IMPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHWUs  peakiuid  HOHHOro  oOMEHa
(oOpazoBaHme ocanaka, BbIJACICHHE Tras3a, OOpa3oBaHUE BOJBI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ NPUMEPBI  OKHUCIMUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIUI
(ropeHue, peakiuu paslioKeHHUs, COCIUHEHUs), pPaCllO3HABaHWE HEOPTaHWYECKUX
BCIIECTB C IIOMOIIBI0 KA4YECTBEHHBIX pEaKIUMd HAa HOHBI, pELICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerajiibl 1 UX COeAMHEHU S

OO6mast xapakTepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XHMMHUYECKHE CBOMCTBA Ha TNpPUMEpPE  XJopa
(B3auMoneiicTBUE C MeETaulaMHu, HEMETaJUIaMH, IejioyaMu). XJIOPOBOIAOPO.
CongHass KUCIIOTa, XUMUYECKHWE CBOMCTBA, MOJIydeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOAA HA OpPraHu3M 4YeJoBeKa. BakHenmume XJIOpUAbl U HX
HaXO0XJCHHUE B PUPOJIE.

O6mrast xapaktepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue M (Pu3MYecKue CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOA U Cephl. AJUIOTPOITHBIE MOIU(DUKAIIUYA KACTOPOAa
U cepbl. XUMHUYECKHE CBOMCTBa ceprl. CepoBOIOPOJ, CTpoeHHE, (U3HUECKUE U
XUMUYeckre cBorcTBa. OKCUABI cepbl Kak MPEICTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass xucnora, (U3MYECKHE W XUMHUYECKHE CBOWCTBa (00mue  Kak
NPEJICTABUTENST KJIacca KHUCJIOT W crhernuduieckne). XHUMHYCCKUE PEaKIuH,
JeXxanme B OCHOBE IMPOMBIILUIEHHOTO CHoco0a MOJIyYeHUsI CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUCIOTHL. CONMM CEpHOM KUCIIOTHI, KAYECTBEHHAsI PEaKLUs Ha



cynbdar-uoH. HaxoxaeHnue ceppl U €€ COCINMHEHUN B mpupoae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Ccpenbl COCAUHEHUSMH Cepbl (KUCIOTHBIE JOXK]IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, PacHpOCTpPaHEHHUE B MPHUPO/IE,
dbuznUeckue U XuMUYeckre cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
dbu3nYecKue 1 XUMUUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coiam aMMOHUS,
ux (pU3nYecKue U XUMHUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ TMoJyuyeHHue, (Pu3nueckue M XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpPEACTAaBUTENs Kjacca KHCIOT U crenuduyueckue).
Ucnonw3oBanne HUTPATOB W COJIGM aMMOHHS B KadyeCTBE MHUHEPAJIBbHBIX
ynoopeHuil. XMMUYECKOE 3arpsi3HEHUE OKPYXKaIolel cpe/ibl COeMHEHUSIMU a30Ta
(KUCIOTHBIE JOXAMW, 3arps3HeHUE BO3[yXa, NOuBbl U BoA0EMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gocdopa, GUMYECKHME U XUMUUYECKHE CBOWCTRA.
Oxkcun docdopa (V) u pochopHas kuciora, pu3NIecKue U XUMUIESCKHUE CBOWMCTRA,
nosydenue. McnonbzoBanue GocdaToB B KaueCTBE MUHEPAIBHBIX YI0OpEHUN.

O6mas xapakrepuctuka snemMeHToB [V A-rpynmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCICHHUA.  YTIEpol,  aJUIOTPOIHbIC
Moau(UKALMK, PACHpPOCTpPaHEHHE B TpPHUPOAE, (PUINYECKHE U XUMUYECKUE
cBoiicTBa. Ancop6iusi. KpyroBopor yriepoaa B npupoje. OKcuabl yriaepoja, ux
¢usznueckre W XMMHUYECKHE CBOICTBa, JCHCTBHE HA JKUBbIE OPraHU3MBI,
MOJIyYeHHE W TMpPUMEHEHHE. DKOJOTHYECKHe MpOOJIEeMBbI, CBSI3aHHBIE C OKCHIOM
yriiepoaa (IV), rumore3a r100aJbHOTO TMOTEIICHHUS KIUMAaTa, MapHUKOBBIHM
addekr. YronpHas KUCI0Ta U €€ colu, uX GU3NIeCKUe M XMMUYECKUE CBOWCTRA,
nojiyueHue u mnpuMeHenwe. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIUIEHHOCTH M CEIBCKOM
XO35MCTBE.

[lepBoHauanbHbIC MOHATHS 00 OPTAHMYECKHUX BEIIECTBAX KaK O COCAMHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, 3TaHOJ, TJIMLIEPUH, YKCYCHAs! KUCJIOTA).
[IpupoaHbie HMCTOYHUKHA YTIIEBOJIOPOAOB (yroiib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKTHl WX MepepaboTku (OCH3WH), MX POJb B OBITY W MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTUYECKHU BaKHBIX BEILIECTBAX: XKUPaAX, O€IKax, yrieBoAgax — U ux
polii B KM3HM 4eloBeKa. MarepuaibHOE€ €IWHCTBO OpPraHUYECKUX W
HEOPraHUYECKUX COCTMHEHUH.

KpemHunii, ero ¢usmdeckne W XUMHUYECKHE CBOWCTBA, TIOMYyYCHHE W
npuMenenne. CoeauHeHUs KpemHHUsT B mnpupoje. OOmme mnpeacraBieHus 00
okcune kpemuus (IV) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, B IPOMBILUJICHHOCTU. BakHelue cTpouTebHble MaTepUallbl: KEpaMuKa,



CTEKJIO, LIEMEHT, OeTOH, keyne300eToH. [IpobieMbl Ge30macHOro HUCMOIb30BaHUS
CTPOUTENBHBIX MAaTEPUAIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil Ha XJOPHUJ-UOHBI U HAOJIOJICHUE TTPU3HAKOB
WX TIPOTEKaHMSs, OMBITHL, OTpa)kawliue (QU3MUEeCKue M XUMUYECKHE CBOMCTBA
rajJjloreHOB M HX COEIUHEHHH (BO3MOXHO HCIOJb30BaHUE BHUIEOMATEPUATIOB),
O3HAKOMJICHHME C o0Opa3lamMu XJIOpUI0B (TaJOr€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl M €€  COCNMHEHUSMH  (BO3MOXKHO  KCIOJIb30BaHUE
BUJIeOMAaTepraoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IOoJ| JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJOTBI, U3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peaKIuu Ha Cylbdar-
MOH W HaOJIOJICHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBolicTBamMu a3oTa, (ochopa W MX COCNMHEHUN (BO3MOXKHO HCIIOJIb30BAHHE
BUJIEOMATEpUaoB), 0Opa3iaMu a30THBIX U (OCHOPHBIX yIOOpEHU, MOTydYeHHE,
coObupaHue, paclo3HaBaHME W U3YYEHHE CBOWCTB aMMHaka, TIPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUSA U (ochaT-uOH U M3ydeHHe MPU3HAKOB
UX MPOTEKaHUs, B3aMMOJICCTBHUE KOHIICHTPUPOBAHHON a30THON KHUCTIOTHI C MEJIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, QymiepeHa, O3HAKOMIEHHE C
IPOIECCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTUBOTa3a, MOJydyeHHue, cOOUpaHue, paclo3HaBaHUEe U HU3y4YeHHeE
CBOICTB YIJIEKHCIIOTO Tra3a, MPOBEJICHHE KAaueCTBEHHBIX peakKInii Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYCHUE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHUE C
OPOIYKIHUEN CUIMKATHOM TMPOMBIIUICHHOCTH, PEIIEHUE SKCIEPUMEHTAJIbHbBIX
3a71a4 o TeMe «BakHelIe HeMeTauIbl U UX COSTUHEHUS).

MeTaJuibl U UX COeAMHEHUSA

OO6mast XxapakTepUCTHKAa XUMHUYECKUX SJIEMEHTOB — METAJIOB HA OCHOBAaHUU
ux nosioxkeHus B llepuognueckor cucreme xumuueckux asnemMeHtoB J[. W
MenneneeBa u ctpoeHusi atomoB. CTpoeHre MeTamioB. Mertaminyeckasi CBSI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHKeHUH MeTaioB. PU3NYECKre W XMMHUYECKHUE CBOWMCTBA MeTaiuioB. O0mue
CIocOOBI TONy4deHUs MeTauioB. [loHSATHE O KOppO3UM METaioB, OCHOBHBIC
crocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTajdb, YYryH, AIOPAIIOMHUHHIM,
OpoH32a) U UX MPUMEHEHUE B OBITY U MPOMBINIJICHHOCTH.

[Ilenounble MeTauibl: NoJIOkKeHUE B [lepruoanyeckon cucteMe XMMUUYECKHUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPUPOJE.
dusnyueckue U XUMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHUABI HATpusd M Kanud. [IpuMeHeHHe WIETOYHBIX METAUIOB W HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAIBI MAarHMM MW KaJdblMH: MOJOXKCHUE B
Ilepuonnueckon cucreMe xumudeckux siemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B npupoae. PU3nueckue 1 XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelue coequHEHUs KaibIUs (OKCHJ, TUIPOKCUI, COJIH).
XKécTtkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUSI.

ANOMUHMI: TIOJIO)KEeHUE B [leproanueckoi CUCTeME XUMUUYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpoeHUME aroma, HaxoxIeHUe B npupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHUJIAa U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoanyeckoit cuctemMme XuMHUECKUX 3IIEMEHTOB [l.
N. MenneneeBa, CTpOCHUE aroMa, HaxoXAeHUE B mnpupoje. DPuznyeckue u
XUMUYECKHE CBOMCTBA Xkene3a. OKCUIbI, THAPOKCUIBI U conn kene3a (II) u xenesa
(1), ux coctaB, CBOMCTBA U MOJTYYCHHE.

Xumuyeckuii IKCnepumMenm:

O3HAKOMJICHHE ¢ oO0pa3llaMd METAIOB M CIUIaBOB, HX (PU3HYECKUMHU
CBOMCTBaMH, U3Y4Y€HHE  PE3YJbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCITOJIb30BaHUE BHUIACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KJIbI[M M HaTpusi C BOJOW (BO3MOXKHO HCIIOJb30BAHUE BHUIECOMATEPHUATIOB),
VCCIIEJJOBAHME CBOWCTB KECTKOW BOJIBI, MPOILIECCA TOPEHUS HKeEJe3a B KUCIOPOIE
(BO3MOXKHO  HCTOJIb30BAHUE  BHJICOMATEPHAIOB), TMPHU3HAKOB  MPOTEKaHUS
KAQYECTBEHHBIX PEAKIIMMA HA MOHBI: MarHus, KaJjblUs, AJTIOMUHMSA, IMHKA, JKEje3a
(I1) u xenesa (III), meau (II), HaGrOMEHNE M OIHCAHKME IIPOIECCOB OKPAITUBAHUS
IJJaMEHU MOHAaMM HaTpusi, Kajdud W KalblUs (BO3MOKHO HCIOJIB30BAHUE
BHJIEOMAaTepHaIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeunmue
METaJUIbl ¥ UX COCTUHCHUS.

XuMHSA ¥ OKpPY:KaOLIafA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM JKHM3HM 4YeIOBEKa. be3omacHoe
HCIIOJIb30BaHUE BEUIECTB U XMMHUYECKUX peakiui B ObiTy. IlepBas momomis npu
XUMHUYECKHX 0KOTax U OTPABJICHHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYKarouied cpenpl (mpenesibHas JOMyCTHMast
KOHIIeHTpanus Beulects, nainee — [IJIK). Ponbp xuMun B pelieHH 3K0I0TUYECKUX
mpooIeMm.

Xumuueckuil IKCnepumenm:

U3y4YeHHE O0pa3loB MaTEepHaIOB (CTEKIJIO, CIUIABBI METAJIOB, MOJIMMEPHBIE
MaTepuarbl).

Mexcnpeomemuvwie ceasu



Peanuzanmss MeXNpeaMETHBIX CBS3€H NMpH W3YYCHUHM XUMHH B 9 Kiacce
OCYIICCTBISICTCSI Yepe3 HCIOJb30BaHWE KaK OOIUX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHSATHUH, SBISIOMIUXCS CUCTEMHBIMU ISl OTACTBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHSA: HAyYHBIH (DakT, ruUmoTes3a, 3aKoH,
TEOpHUs, aHalu3, CHHTE3, KilacCUpUKANWsI, TEPHOIUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJEIb, SBJICHHE, MapPHUKOBBINA
s PeKT, TEXHOTOTHSI, MaTEpUATIBI.

dusnka: matepus, aToM, DJJCKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH]I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DSJCKTPUYCCKUN 3apsiji, MPOBOJIHHKH,
MOJIYTIPOBOJAHUKH, JTUAJICKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TeEJNO, OOBEM,
arperaTHOe COCTOSIHHE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTD, KpUCTATINICCKAs
peméTka, CruiaBbl, (U3MYCCKHE BEIMYUHBI, €IUHHUIIBI H3MEPEHHUS, KOCMHYECKOE
IPOCTPAHCTBO, TUTAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢ortocuHTE3, NBIXaHHWE, OWMocdepa, PKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHLHBIC BEIIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MuHEpayibl, TOPHBIC IOPOJIHI,
IOJIC3HBIC MCKOITaeMble, TOTUITMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA [NPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHMUA

JINMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHus JOCTUTAIOTCS B Xo0Ji¢ OOy4eHMS XMMHUHU B €IUHCTBE Yy4eOHOU u
BOCIUTATEIBHOMN AEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHUCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NIPUHATHIMU B
oOlllecTBE TMpaBWJIaMH M HOPMaMU TIOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COIIMATM3AINHN O0YyJaIOIHUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXXAOT  TOTOBHOCTH  OOYyYaroImMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TMO3UTHBHBIX IIEHHOCTHBIX OpUEHTAUUd U
pacuIMpeHue ONbITa JESITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mnaTpHOTHYECKOT0 BOCTIUTAHMS

LEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAy4YHOMY HACJIEJAWIO0, TOHUMAaHUS 3HAYCHUS XUMHUYECKOW HAyKU B KU3HU
COBPEMEHHOI'0 O0O0IIeCTBa, CIOCOOHOCTU BJIaAETh JAOCTOBEpPHOW WH(pOpMAIUEl O
NEPEIOBbIX JOCTMIKCHUSAX M OTKPBITUAX MHPOBOM M OTEUYECTBEHHOM XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTPOMCTBE MUPA U OOIIIECTBA;

2) TPAaKIAHCKOTO BOCIHTAHUSA:

IOPEACTaBICHUS O COLUAIBHBIX HOPMax M TMPaBWIAX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIe3HOM,  y4eOHOHMCCIIeNOBaTeIbCKOM, TBOPYECKOM W JOpYyrux  BHUAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOM COBMECTHOW NEATENBHOCTH TPH
BBIMIOJTHEHUU Y4eOHBIX, TIO3HABATEIBHBIX 3a/1a4, BBIOJHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/JaHNU YUEOHBIX TPOCKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIpOllecC€ OTOM Y4eOHOW JESITENbHOCTH, TOTOBHOCTU
OLICHUBAaThb CBOE TIOBEJECHHWE U TMOCTYNIKM CBOMX TOBApHUIIEH C NO3ULIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIICICTBUN IMOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABIEHUS O BEUIECTBE M XUMHUYECKOM pEaKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAYKH M COCTaBISIOLINE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPUPOJBI, B3aUMOCBSI3SX 4YEJIOBEKa C
MNPUPOTHOMN CPEION, O POJIU XMMHUHU B IIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHBBI, HANIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHWUU IO
XAUMHH, HEOOXOTUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SIBICHUH,
MO3HABATEIbHON, WH()DOPMAITMOHHOW W YUTATEIBCKON KYyIbTYpHl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATYpPOr, JOCTYIHBIMA TEXHHYCCKUMHU CpEJACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMI0 M MO3HAHUIO, JII0OO03HATEIBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, MPOCKTHOW W  HCCIEAOBATEIHCKOU
JEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOY4YCHHUS B
JIaTbHEUIIIEM;

4) (opMupoBaHHUSI KYJIbTYPbI 3I0POBbS:

OCO3HAHHWE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 37I0POBBI 00pa3 >KW3HHW, OCO3HAHUE ITOCIICICTBHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YHOTPEOJIICHHSI aTKOT OIS, HAPKOTHUKOB, KypEeHUs),
HEOOXOAMMOCTH COOJIIOACHUST TMpaBuil OE30MaCHOCTH TIpu  OOpallleHuH C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HH,

5) TpynoBOTO BOCHHTAHUSA:

UHTEPEC K MPAKTHUYCCKOMY M3yUYCHHUIO Tpodeccuii u Tpyaa pa3IndHoro poja,
YBOXCHUEC K TPYAy M pe3yibTaTaM TPYAOBOW ICATEIBHOCTH, B TOM 4YHCIIC Ha
OCHOBE IPUMEHEHUS TMPEAMETHBIX 3HAHMH 110 XHMHH, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHUH MPOJIODKCHHUS 00pa30BaHus C YIETOM JIMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIICCTBCHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIIeIHON MpodhecCUOHATBHON JEATEIHbHOCTU U PAa3BUTHSI HEOOXOJUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOdeCcCUOHATBHOU CpEJIe;

6) 9K0JIOrMYeCKOT0 BOCHHTAHHUS:

AKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMaHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nuecKoMy M TICUXHUYECKOMY 370pPOBbIO, OCO3HAaHHE IIEHHOCTH COOIIOACHUS
paBMJI 0€30MAaCHOTO MOBEACHUS TP padOTe C BEIIECTBAMM, a TAK)KE B CHUTYaIUAX,
YTPOKAIOIINX 37J0POBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMUH, IS
pELIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEHW MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIBbTYPBHI, OCO3HAHUSA TJIOOQJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M MyTeH WX pemieHus MOCPEJCTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBINUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTUBHOW W COLMAIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pE3YyIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHS (3aKOH, Teopus,
MPUHIINI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAHHMH U3 ITHX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOM



HAay4YHOW KapTHUHE MUpPA, U YHUBEPCAIbHbIC YUeOHBIC EUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJISTHUBHBIE), KOTOpble obecneunBaroT (OpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYILIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEpPCAIbHBbIE YUeOHbIE JeHCTBUS

ba3oBble Jornyeckue J1eMcTBUS:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICI XMUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEpPHbIC
MPU3HAKY, YCTaHABJIMBATh B3aUMOCBSA3b C APYTMMHU TOHSATHUSAMM), HUCIOIb30BaTh
MOHSTHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHUM, BHIOMPATh OCHOBAHUS U
KpUTEPUHU ISl KiIacCU(PUKAIMM XUMHYECKUX BEHIECTB U XUMHUYECKUX pPEaKIUi,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBECHHBIE CBSI3U MEXIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXACHUS (MHAYKTUBHBIC, JEAYKTUBHbBIC, TI0O AHAJIOTHH),
JienaTh BEIBOJIBI M 3aKJIFOUCHUS,

yMEHHE TPUMEHITh B TIPOIECCE IIO3HAHUS TMOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJICTH, UCIIOJIb3yeMbIC B XUMUU,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTbHbBIE TIPEJCTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI JJIEMEHTa), XuMuueckas QopMmyna W ypaBHEHHE
XUMHYECKOW peakiuy — MPU PEHIeHUH y4yeOHO-TI03HABATENIbHBIX 3a]1a4, C YUYETOM
ATUX MOJIETBHBIX TPE/CTABICHUN BBISIBISITH U XapaKTePU30BaTh CYIIECCTBEHHBIC
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMUYECKUX PEaKIIHA,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIEACTBEHHBIE CBSI3U |
IPOTUBOPEUHS B U3YHUAEMbIX MPOIIECCAX U SBICHUSX.

Ba3oBble uccieaoBaTebCKHe e CTBUA.

YMEHHE HCIIOJIb30BaTh TMOCTABIEHHBIE BOIPOCH B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TakKXkKe B KaueCTBE OCHOBBI il (DOPMUPOBAHHS THUIMOTE3bI IO
IPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOPETeHHE ONbITa M0 TUIAHUPOBAHUIO, OPraHU3allMil W MPOBEACHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaAONIOJaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3yNbTat, (GOPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIIECIOBAHUS, COCTABISTh OTUET
0 MpoIeTIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HWHTEPHPETHPOBATH WHGHOPMAIUIO
pPa3IUYHBIX BUJOB U (POPM NIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAST  JUTEpaTypa XHUMHUYECKOTO COJIEpXKAHUS, CIPaBOUYHBIC
mocoOusi, pecypcel VHTepHETa), KPUTHYECKH OIICHUBATh MPOTHBOPECUMBYIO H
HEJIOCTOBEPHYIO HHPOPMAIIHIO;



YMEHHE NPHUMEHSTh Pa3iIM4Hble METOJAbl U 3alpOChl MPU MOUCKE U O0TOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX [JISl BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J1a4 ONPENEIEHHOTO THIA, IPUOOPETEHUE OIbITA B
0o0JaCTH  UCHOJIb30BaHUS  HMH()OPMAMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O UCIOJb30BaHUS PA3IMUYHbIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMANIBHYIO (POPMY MpeACTaBICHUS UHPOPMALIUK U
WUIIOCTPUPOBATh pEIIaeMble 3a/layd  HECJIOKHBIMH CXEMaMH, JharpaMMmamu,
IpyruMu popMamu rpaduki U UX KOMOMHAIUSIMU;

YMEHHE MCIOJIb30BaTh M aHAIM3UpOBaThb B Ipolecce Yy4yeOHOW U
UCCJIEI0BATENbCKON AESTENBHOCTH MH(OPMAIUIO O BIMSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SMiCTBA M TPAHCIIOPTa Ha COCTOSIHME OKpYXarouled NpUpOAHON
Cpellbl.

KoMmyHuKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe JeiiCTBHS:

YMEHHS 3aJlaBaTh BOIPOCHl (B XOJe Juanora W (WJiu) AMCKYCCHH) IO
CyHIeCTBY  OOCyXJaeMod  TeMbl, (OPMYJIHPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHHS TIPEIJIOKEHHON 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  TOJYyYEHHbIE  PE3yJbTaThl  IMO3HABATEJIBHON
JESTENbHOCTA B YCTHBIX W THUCBMEHHBIX TEKCTax; JellaTh MPE3CHTAIHUIO
PE3YNIBTATOB BBHIMOJHEHUS XMMHUUYECKOr0 JKCIEepuMeHTa (J1abopaTopHOro OIbITa,
1abopaTOpHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO IPOEKTA);

yMEHHUS y4eOHOTO COTpYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOW  JIESITENBHOCTH  TNPU  PEUICHUU
BO3HUKAIONIMX MpoOJieM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3unui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JCHCTBHI, ONpEIEICHHE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM paOOTHI U IPYTHE).

PerysiTuBHbIC YHHBepCaJbHbIe y4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIU JESITEIbHOCTH, IUIAaHUPOBATh,
OCYLIECTBIISITh, KOHTPOJIMPOBATH U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(h(PeKTUBHBIC CIIOCOOBI pelieHusT Y9eOHbIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSITEIIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA AITOPUTM JECUCTBUM IIPU BBINOJHEHUM 3aJaHUA C  YYETOM
MOJTyYEHUs] HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaxX — BELIECTBaX M PEaAKIUAX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pE3yJIbTaTa 3asBICHHOW LEJIH, YMEHUE
MCITI0JIB30BaTh U aHAJU3UPOBATh KOHTEKCTHI, peylaraeéMble B YCJIOBUU 3aaHUI.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEILHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOW QeaepaibHOM paboyell MporpaMMoi,
BBIICJIAIOT: OCBOEHHBIE O0YYarOIIMMUCS Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI



neucTBuil, crnenudpuUyueckue A OpeaMeTHOM oOnacth  «XUMUS», BUIbI
JNEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHUS, €r0  HMHTEPIpETalNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX U HOBBIX CUTYyaIUsX.

K koHiry o0yudenus B 8 ki1acce npeIMeTHbIE pe3yJlbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUM:

e PACKpBIBATh CMBICII OCHOBHBIX XUMHUYECKHUX TOHSTUW: aTOM, MOJIEKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH
(omHOpPOHAST M HEOAHOPOHAS), BAJICHTHOCTb, OTHOCUTEIbHASI aTOMHAsl U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIIECTBa, MOJb, MOJISIpHAas Macca,
MaccoBasi 1011 XUMUYECKOTO JIEMEHTa B COCAMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHME, COJIb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHCJICHUS, XUMHUYECKasl peakius, KiIacCU(pUKAIUI PEaKIHi: peakiuu
COCIMHECHUS, pEaKIMU pa3O0KEeHUs, PEAKIMU 3aMEIICHUs, PEeaKuuu
oOMeHa, 9K30- U HHAOTEPMHUUECKUE PEAKIMH, TETIOBON 3P deKT peakuuu,
SAPO aToMma, JJICKTPOHHBIM CJIOW aroMa, aToOMHas OpOuTaab, pPaanycC
aToMa, XMMHYECKasi CBs3b, MOJISIPHAS U HEMOJISIpHAS KOBAJICHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAaCTBOp, MAacCOBas J0Js BEIECTBA
(poI1leHTHAsI KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XHMHUYECKHX IMOHATHH U
IPUMEHATH 3TU MMOHATHS IPU OMMCAHUU BEIIECTB U UX MIPEBPAILCHHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHHUS (HOPMYI
BEILECTB U YPABHEHU XUMUYECKHX PEAKIUN;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTeNeHb  OKUCIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSAX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIAcCy COEOUHEHHUM IO
dbopMynaMm, BHA XUMHUYECKON CBSI3M (KOBAJICHTHAass H HOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAHUE NEPUOAUYECKONM 3aBUCHUMOCTH CBOMCTB
XUMHUYECKHX JJIEMEHTOB OT UX MOJoXkeHUs B llepmoamyeckoil cucreme,
3aKOHOB COXPAaHEHUs MacChl BELIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUs, 3aKOHa ABOrapo;

e ONHUCHIBATH M XapakTepuszoBaTh Tabmuunyro Gopmy Ilepuoamdeckoit
CHCTEMBbl XHMHMYECKUX DJIEMEHTOB: pa3jauyaTh IOHATUS  «TJIaBHasd
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OompIIMe TEPHOJbI, COOTHOCHUTH OOO3HAYEHHS, KOTOpPhIE HWMEIOTCS B
tabmune «llepuoguyeckas cucTteMa XuMUYeckuxX odnemeHTtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sApa, O0IlIee YUCIO IEKTPOHOB
U pacnpeereHle uxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUYECKHE DIIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHYECKUE pEeaKUuu (IO YUCIy U COCTaBy YYAacTBYIOUIMX B peaKIUU
BELIECTB, 0 TEMIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIHME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE MPUMEpPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIINN;

IPOrHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAaHUS XUMUYECKUX IMpEeBpallleHU B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO — MaccChl
BEUIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »JJIeMeHTa 10 (dopmyie
COEIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMHUUYECKOU pEaKIIHH;

IPUMEHSITh OCHOBHBIE OIEpaliy MBICIIUTEILHON NIEATETbHOCTH — aHau3
U CUHTE3, CpaBHEHHE, 000O0IleHHEe, CHCTEMAaTU3alMIo, KiacCcu(dUKaIuio,
BBISIBJICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€d — JIJIi M3Y4YEHHUS CBOMCTB
BEIIECTB U XHMHUYECKHX pPEaKlHil, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, W3MEpPEHHEe, MOJETUPOBAHMUE, HKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleioBaTh ~ IpaBWJIaM  MOJb30BAaHUS ~ XUMHUYECKOW  MOCYIOMl M
nabopaTopHbiM 00OpYyIOBaHHMEM, a TakKkKe IMpaBWiIaM OOpalieHus: c
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKUUSIMH IO BBIIIOJTHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHHI0 U COOUpaHUIO
ra3oo0pa3HbIX BEIIECTB (BOIOpOJa W KHUCIOpOAA), TMPUTOTOBICHUIO
pPacTBOPOB C ONPEACIEHHOM MAacCOBOM JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAaHUPOBaTh M MPOBOJUTH  XUMHUYECKHE  DKCIEPUMEHTBHI IO
pacno3HaBaHUIO PACTBOPOB LIEJIOYEN U KHCIOT ¢ NOMOIIBIO MHIUKATOPOB
(maxkmyc, peHondTanenH, METHIOPAHXK U IPYTHE).

K xoniy o0ydenus B 9 kiacce mpeMeTHBIE PE3YJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUI:

PacKpbIBaThb CMBICA OCHOBHBIX XWMHYECKHX TMOHATHI: XUMUYECKUN
AJIEMEHT, aTOM, MOJEKyJa, HMOH, KaTUOH, aHWUOH, IMPOCTOE BEIECTBO,
CJIO’)KHOE€ BEIIECTBO, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PEaKI[usi, XUMUIECKasi CBA3b, TEIJIOBOU d(PHEeKT
peakiuu, MOJib,  MOJISIpHBIM  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTUYECKAs JUCCOLMAIUs, PEaKIHH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUYECKOEe pPaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHUCJIUTENh,  BOCCTAHOBUTEIIb,  OKHUCJICHHE W BOCCTaHOBJICHHUE,
amioTponus, am(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJICHTHAs, MOHHAs,
METAJUTMYECKasi), KpUCTAUIMYECKass pemérka, KOppo3us METaJIoB,
CIUIaBbI, CKOPOCTh XUMHUYECKOM pEaKIUH, TMPEIeSbHO JTOMyCcTHUMas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKUX TMOHATHH W
IPUMEHSATH 3TU MOHATHS TPU OMMCAHUHU BEIIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJICHUS (OpMys
BEIIECTB M YPABHEHUM XUMUYECKUX PEAKITUH;

OTIPENICNIATh BaJICHTHOCTh M CTETICHh OKUCIICHUS] XUMUYECKHUX DJIEMEHTOB B
COCMHEHUSAX Pa3JIMYHOTO COCTaBa, NPUHAIICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COeAMHEHUU 1o ¢dopmysiaM, BHJI XUMUUYECKOU
CBS3M (KOBaJCHTHAs, WOHHAs, METa/UIMueckas) B HEOPTraHMYECKUX
COCIMHEHUSX, 3aps]] MOHA MO XHUMHUYECKOW (opmysie, XapaKTep Cpeibl B
BOJHBIX PAacTBOPAaX HEOPTaHWYECKUX COCJAMHEHUMN, TUI KPUCTAITUYECKOM
PEMETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIca llepuompmyeckoro 3akona J[. M. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMaHWE: ONUChIBaTh M XapaKTepU30BaTh
Tabinunyto Gopmy llepuoanueckoil cHUCTEMBbl XUMUYECKUX 3JIEMEHTOB:
pasnuyarh TMOHATUA «TJIaBHas mnoarpynmna (A-rpymma)» U «mobo4yHas
noarpynmna (b-rpymnma)», manbie W OONBIIME TEPHOIbI, COOTHOCHUTH
0003HaueHUsl, KOTOpbIE MMEIOTCA B TNEPUOAUYECKON TabmuIEe, C
YUCJIOBBIMU  XapaKTEpUCTUKaMH  CTPOEHHUS  aTOMOB  XHMHYECKHUX
ANIEMEHTOB (COCTaB H 3apsin sAnapa, oOIee 4YHCIO DJIEKTPOHOB U
pacrpesieieHie WX IO JJEKTPOHHBIM  CJIOsIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB RJIEMEHTOB U HUX COCAUHEHUN B
npeaenax MallbIX NEPHOJOB M TJIABHBIX MOATPYHI ¢ YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluuu (MO YUCIYy M COCTaBYy YYACTBYIOIIUX B pEaKIUU
BEIIECTB, MO TEIIOBOMY 3 (EeKTy, M0 M3MEHEHHUIO CTEMCHEW OKHCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATh) OOmMMUE W CHEIUPUISCKHE XUMUYECKUE
CBOMCTBa NPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXkAasi OMNUCAHHE
npuMepaMyd MOJIEKYJISIDHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHUSI DJEKTPOJUTUYECKOM JUCCOIMAIMU  KHUCIIOT,
LIETIOYEHN U COJIEH, TIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMEHa, ypaBHCHHS pEaKIUW, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHYECKON CBSI3HM MEKY BEIIESCTBAMH PA3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MTOCPEJICTBOM COCTABJICHHSI DJICKTPOHHOTO OajaHca 3THX PeaKIIHii;
IIPOTHO3UPOBATh CBOWCTBA BEIIECCTB B 3aBUCHUMOCTH OT WX CTPOCHUSA,
BO3MOXXHOCTH TIPOTEKAHHWS XUMHUYECKHX TIPEBpPAlICHUH B Pa3IUIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJSPHYIO  MacChl
BEIICCTB, MAaCCOBYIO JOJII0 XHMHYECKOTO J3JIEeMEHTa 10 (opmyie
COCIMHCHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIIHH;

coONM0aTh  NpaBWiIa  MOJBb30BAHUS  XMMHUYECKOM  mocyaoin 51
1abopaToOpHBIM 000pYyIOBAaHHWEM, a TaKXKe TMpaBWja OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBHUM C MHCTPYKIUSIMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 1O TIOJYYCHHIO W COOHpaHUIO
ra3000pa3HbIX BEIIECTB (aAMMHaKa U YTJIEKUCIIOTO rasa);

NPOBOAUTL  PEaKIWMH, MOATBEPXKIAIONINE  KAYCCTBECHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITYTEM XJIOPHUA-, OPOMUI-,
uoaua-, kapOoHat-, ¢ocdar-, cUIMKaT-, Ccyibdar-, TUIPOKCHUI-UOHBI,
KaTHOHBI aMMOHHUS U WOHBI M3YYCHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAaX HEOPTAHMYECKUX BEIIECTR;

IPUMEHSATh OCHOBHBIC OIEpAIllUM MBICIUTEIIBHON JEATEIbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OO0O0OIIeHHE, CHUCTEMATHU3allii0, BBHISBIICHHE
MPUYMHHO-CIICICTBEHHBIX CBS3€d — IS M3Y4YCHHUS CBOWCTB BEIIECTB W
XUMUYECKUX pEakKIui, €eCTECTBCHHO-HAyYHbIE METOJbl IIO3HAHHS —
HaOII0JIeHHe, W3MEPEHHUE, MOJEIUPOBAaHUE, SKCIECPUMEHT (peajbHBId M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Bceero o0pa3oBaTesibHbIE pecypchl
padoTsbI padoThI
Pazpnen 1. [lepBonavanbHble XMMHYECKHE TOHSITHUS
XuMusg — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTUYECKOM I€ATEITIbHOCTH https://m.edsoo.ru/7f41837c
YyeJloBeKa
12 BemectBa 1 xuMu4yeckue 15 1 bu6mmorexa [IOK
' peaKIuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nen 2. Baxkneiimmue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosznyx. Kucnopoa. [Tonsitue 5 bu6mmoreka [JOK
' 00 oKcHIax https://m.edsoo.ru/7f41837¢c
Bopopoa.Ilonsarue o kucmotax bu6mmoreka [JOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COEAUHEHUMN https://m.edsoo.ru/7f41837c
Hroro no pazgeny 30

Pazpnen 3. llepnoanueckuii 3axkon u Ilepunoanyeckas cucrema xumuieckux 31eMeHToB /I, . MenaeneeBa. CTpoeHue aToMOB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIMU



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 bubnuorexa [JOK
XUMHUYECKHUX 31eMeHTOB []. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XumMu4decKkas CBS3b.

3.2 OKI/ICJ‘H/Ie":eJ'?LH((:)- : 8 Bubnnorexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTECIIBHBIC PECAKITNHN
bubmmoreka [IOK
Hroro o paszery 15 https://m.edsocl)_.I ru/7f41837c
PesepBHOE Bpems 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO HACOB I1O 68

I[TPOTPAMME



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

9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM uudpoBbIe
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (1ipp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIIUH
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3JIesIoB Kypca 8 kimacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmuorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTAYECKAS JUCCOLALIUS. 8 1 1 bu6mmoreka [IOK
' XUMHUYECKUE PEAKIIUHN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Pa3nen 2. Hemerasuibl 1 X COeAUHEHUS
21 OO011ast XapaKTepUCTHKA XUMUYECKIX 4 1 bubnunoreka [JOK
' anemeHToB VIIA-rpynnel. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast XapaKTepUCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa HOK
' I https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKUX
2.3 :meﬁeHTml: VA-Ir) bl. A30T, pochop u ux 7 1 bubmmorexa [JOK
' PYHIBL. ’ P https://m.eds00.ru/7f41a636
COCIMHEHUS
OO11as XapaKTepUCTHKA XUMUIECKIX
24 anemeHToB [VA-rpynmel. Yriepoa u 8 1 2 bubmotera [JOK
' B PYTUTRL. pos https://m.edsoo.ru/7f41a636
KPEMHUH U X COSAMHECHUS
Uroro 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

Pa3gen 3. Merajiibl 4 MX COeTUHEHU A

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxnei1e MetTaisl 1 UX COETUHEHUS 16 https://m.edsoo0.ru/7f41a636
Hroro mo pazaeny 20
Pasnen 4. Xumus u okpy:kawiias cpeaa
4.1 B CTBa ¥ MaTepHUajbl B )KU3HU YEJIOBEKA 3 bubnmorera [TOK
' ete p . https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 3
PesenBHOE BheMs 3 bu6mmorekxa [IOK
pBH p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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




IIOYPOYHOE IIJIAHUPOBAHHUE

8 KUIIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoabubie | IIpakTuyeckue
n/n Bcero H3ydeHusi  oOpa3oBaTeibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poib XUMUM B )KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METO/1aX TTO3HAHUS B XUMUHU 1 bubmorera [JOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuorexa [JOK
oOpailieHus ¢ 1a60paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 YucTteie BemecTBa U cMecu. CriocoObl 1 bu6mmoreka [JOK
pa3aeiieHusi cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Pa3znencHue cMmecelt (Ha mpuMepe 1 bubmorexa HOK
N https://m.edsoo.ru/ff0d28c8
OYKMCTKHU TIOBAPCHHOU COJIN)»
bubmuoreka [JOK
6 A 1
TOMBI M MOJCKYIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U COXKHBIE BEIIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYIISIPHOE yUCHHE 1 nommorexa L1O

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 IMOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X eckas ¢o a. BanentHoc
HIMIE A oy HCHTHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JJICMCHTOB
11 OTtHocuTenbHast aTOMHAas Macca. bubnuorexa [JOK
OTtHocuTenbHast MOJIEKYJIsIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmmoreka [IOK
3JIeMEHTa B COCMHEHUHU https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemniecta. MoJib. bu6mmoreka [IOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKnue 1 XUMUYECKHUE SBIICHUS. bu6mmorexa [IOK
XHUMHUUECcKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnnorexa [JOK
XUMHUYECKUX PEAKIIHI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacCChl BEIIECTB. bu6mmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoJudecTBa, MacChl
bu6mmoreka [JOK
17 BEIIECTBA IO YPABHEHUSAM XUMHYECKUX
N https://m.edsoo.ru/ff0d5708
peakuit
Kiaccudukanus XaMU4ecKuX peaKkiui
bu6mmoreka [JOK
18 (coemuHeHMs, pa3NoKeHus,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHUs, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHuMKIoneaucT. O0o0ImeHue U bubmorexa HOK
H AHCT: Hf https://m.edsoo.ru/ff0d40c4
cUcTeMaTH3allusl 3HAHUM
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa 1 XMMUYECKUE PEAKIIUN» https://m.edsoo.ru/ff0d4290
21 Bo3ngyx — cMmech razos. Cocras bu6mmoreka [JOK

Bo3ayxa. Kucinopoa — 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 BeuiectBo. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KuCI0poia (peakiuyu OKUCICHUS bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
CrocoOblI MOYYCHHUST KUCI0Poa B
23 1a00paTopHu Zq I OMI)IHIJ'IeHI:IOI(l)TI/I bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[TIpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckon
24 pEeaKuru, MOHATHE O bubmmoreka [IOK
TEPMOXHUMHUYECKOM YPABHEHUH, K30~ U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUSCKUX PEAKITHSIX
TommBo (HedTh, Yrojb U METaH).
25 3ar ﬂsHeI{(He(Eos yra CrocoObI gro Bubmmorexa LIOK
p Y%, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTuueckas padota Ne 3 o Teme
26 «[lonmyuenne n coOnpanme Kuciopoaa bubmiorexa LHOK
e . P poAa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHUE €r0 CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnuoreka [JOK
BeniecTBo. HaxoxaeHnue B npupo/ie https://m.edsoo.ru/ff0d4dd0
28 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
29 I1
OIPITHE O KHCTIOTAX H COJLIX https://m.edsoo.ru/ff0d50d2
30 Crnioco6bI nosryyeHus BOAOPOaa B bubnuoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 mo Teme
bu6mmoreka [JOK
31 «[Tomyuenue u cobupanue BoJA0poa,

HU3YUCHHUC CTO CBOMCTBY»

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
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MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienns o0béMa, KOJIM4eCcTBa
33 BEIllECTBA rasa 1o ero u3BECTHOM bubmorera [JOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
Boraucnenust 005EMOB ra3oB 110
34 ABHEHUIO PEAKLUU Ha OCHOBE 3aKOHA brbmmorexa [OK
P N peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUM Ta30B
35 du3nvecKrue U XMMHUYECKHEe CBOMCTBA bubmmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [Tonsitue 06 bubnmuotexa [JOK
36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopurenb. HacbilieHHbIe
37 Y HEHACBIIIICHHBIE pacTBOPBI. MaccoBas bubmorexa HOK
' https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PacTBOPE
[IpakTrueckas padota Ne 5 mo teme
38 «IIpuroToBieHne pacTBOPOB C bubnuoreka [JOK
OIpeeNEHHON MacCOBOM J10J1ei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas padora No2 o teme bubnunoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnuoreka [JOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
ITonyueHune u XUMHUYECKHUE CBOMCTBA
a1 i o bubmuoreka [JOK
KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
10 » OCHO oTep https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaH#us: COCTaB, KIIaCCH(PHUKAIHS, bu6nmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosyuenune u XUMUYECKUE CBOKCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHnue u XuMHUYECKHE CBOUCTBA bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaune): HOMEHKIATypa,
16 . oco((i P i )e ZS . bubmmoreka [IOK
I Bl TIOTYYEHHUSA, XUMHUYECKA
N yi https://m.edso00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME bu6mmorexa [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 ['eneTnueckas CBsI3b MEXTy KIIaCCAMHU bubmuorexa [JOK
HEOPraHUYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O00011IeH1E U CUCTEMATH3AlIU 3HAHUIA
m H https://m.edsoo.ru/00ad9ch?2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COEIUHEHUN
I1epBBle NOMBITKY KiIacCU(PUKALIUN
51 XHI\I/)[quCKI/IX DIIEMEHTOB $OHH?HC 0 bubmotera [JOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX JIEMEHTOB
Ilepunoanueckuii 3aK0H U
59 I PHOA bubmuoreka [JOK
epHoauYecKast CHCTeMa XUMHUUECKHX
pHroA https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. MeHeneepa
bubanoreka [IOK
53 Ilepropl, rpynmsl, MOATPYIIIBI i

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. Y3otomnsl https://m.edsoo.ru/00ada342
CrpoeHue 3IIeKTPOHHBIX 000JI0UEK
55 aToMOB 3J1eMeHTOB [lepuoauueckoit bubmorexa HOK
https://m.edsoo.ru/00ada6hbc
cucremsl . 1. Menpeneena
XapakTepucTuKa XUMHUYECKOTO
56 AJIEMEHTA TI0 €T0 TOJIOKEHHIO B bubnuorexa [JOK
[Tepuomnueckoii cucreme /. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepruoamdeckoro 3akoHa st
57 pa3BuUTHS Hayku U ipakTtuku. /1. . bubnmuotexa [JOK
MenneneeB — y4€HbIN, IEJaror u https://m.edsoo.ru/00ada96e
rpaXKJaHUH
58 DIEeKTPOOTPULIATEIEHOCTh ATOMOB bubmuorexa [JOK
XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
> Horiast ximirecias cBAsh https://m.edsoo.ru/00adac34
60 KoBanenTHas nosisipHasi XuMuyeckas bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenoJisspHas XUuMHUYECKas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Cremnetth OKHCIICHI https://m.edsoo.ru/00adae28
63 OKuCIUTETHLHO-BOCCTAHOBUTEIILHBIE bubmuoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OkucauTenu U BOCCTAHOBUTEIU bubmorexa HOK
https://m.edso00.ru/00adb076
65 KonTtponsHas padora Ne4 o teme bubnmnoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adaab8
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«Ctpoenne aroMa. XuUMUYECKask CBSI3b)»

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

66 PezepHblii ypok. O600mmenue u 1 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHEIit ypok. O000IICHHE H 1 bubnuorexa [JOK
CHUCTEeMaTU3alUs 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60011EHNE U 1 bubnuorexa [JOK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara uudposbie
Tema ypoka Konrpoiabubie | IIpakTHyeckue A op
n/n Bcero H3ydeHusi  oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnnorexa [JOK
XUMHUYECKHUX 31eMeHTOB []. W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XMMHUYECKUX AIIEMEHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX NEPUOIOB

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

4 Buaer XuMHudeckoil CBSI3M U THIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel mo teme

5 «IToBTOpeHue u yriyOneHue 3HaHuI 1 1
OCHOBHBIX pa3/IesioB Kypca 8 kiaccay

5 Kiaccudukanus XuMuueckux 1 bubnuoreka [JOK
peaKuii 1o pa3aIuyHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

bu6mmoreka [JOK
7 peakuuu. [IoHsTHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTepOTeHHBIX PEeaKIIMIX
[ToHsATHE O XMMUYECKOM pPaBHOBECHH.
P bu6mmoreka [JOK
8 @DakTOpBl, BIUAIOLINE HA CKOPOCTh 1

XUMHUYECKOU PCaKIMU U MTOJIOKCHUC

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYCCKOTO PABHOBCCHA

OKHCIIMTEIEHO-BOCCTAHOBUTEILHBIC

bubmmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3eKTPOIUTHIECKON
10 Hcfo na I/II/IpCI/IJII)HBIC u ciabbie bubmorexa HOK
A AT https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 MonHble ypaBHEHUS PEAKIINIT bubnmorexa LHOK
P peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUII B CBETE MPEJICTABICHUH bubnmorexa LOK
pv https://m.edsoo.ru/00add5d8
00 DIIEKTPOTUTHIECKOM TUCCOIUAITIN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpeNCTaBIEHHHA 00 bubmaorexa LJOK
p . https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUUECKOU AUCCOIMAITIH
14 TTousarue o runpoanse cojiei bubmorexa [TOK
P https://m.edsoo0.ru/00add9d4
15 O06o00IIeHNE B CHCTEMAaTH3aLIH bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/00addd12
[IpakTuueckas padorta Ne 1.
16 «Pemenue 2KCrIepuUMEHTATBHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3aa4uy
KounTtponsnas padora No2 o teme
17 «DIEKTPOTIUTHYECKAS TUCCOLIMALINS Bubmiorexa IIOK
p g AT https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX»
OO0111ast XapaKTEpPUCTHKA TaJIOTE€HOB.
18 XI/III-\]/I-II/ILIGCIS/IG CBIz)ﬁCTBa Ha IIpUMeEpe bubmotera [JOK
P P https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposojopoa. CoiisiHas KUCIOTa, bubnuorexa [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMUYECKHE CBOUCTBA, MOJIyUCHHE,

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

MIPUMECHCHHE
[IpakTtuyeckas padora Ne 2 mo Teme
20 «[Tomy4yeHne COJITHON KUCITOTHI bubamorexa LOK
P ’ https://m.edso0.ru/00ade348
U3y4YeHUE €€ CBONCTB»
Berurcnenus o ypaBHEHUSIM
21 XUMHUYECKUX peaIZ]II:HfI, €CJIM OJIUH U3 bubmiorexa HOK
https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA PJIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AnnoTpornHble MOAU(PHUKAIIUN CEPBHI.
23 Haxoxnenue cepbl 1 €€ coeTMHEHUI bu6mmorexa [IOK
B IIpupoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
o4 CepoBonopoa, CTpoEHuE, bubnuorexa [JOK
(bu3UYeCcCKre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHas KUCIIOTA,
25 (bu3nyYecKre ¥ XUMUYECKUE CBOMCTRA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIIni, JeKalIie B
OCHOBE MPOMBIIIIEHHOTO criocoba
26 MOJIYYEHUSI CEPHOM KUCIIOTBHI. bubnuorexa [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXaOIEH CpeJibl COETUHEHUAMU
cepbl
97 Brruncnenne MaccoBoM TOJIH BEIXOa bu6mmoreka [JOK
MIPOAYKTA peaKkLuu https://m.edsoo.ru/00adec8a
28 OOm1ast XxapaKTepUCTHUKA HJIEMEHTOB bubnuorexa [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpupoJe, hpuzndeckue u
XUMUYECKUE CBOMCTBA

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

AmMmuak, ero gpusnyeckue u

bubmmoreka [IOK

29 XUMHYECKHE CBOMCTBA, IOJIYYCHHE U
ya https://m.edso0.ru/00adf004
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 3 mo Teme
30 «[Tony4ueHne aMmmMHuaKa, H3y9eHHE €TO bubmorexa HOK
e itk https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucioTa, e€ pusnueckue u bubnnorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHMSI B Ka4eCTBE MUHEPAJIbHBIX

. bu6mmoreka [JOK
32 ynoopenuii. XuMu4eckoe
. https://m.edsoo.ru/00adf518
3arpsisHeHHE OKpYKarolel cpeibl
COEIMHEHUSIMU a30Ta
®ochop. Okecup dpochopa (V) u
33 Cpocgo pHa;I KHfﬂfTa (1)(1)1/11)3I/IEIG3JKI/IG u Bubmmorexa LIOK
P o https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCTBE MUHEPAIBHBIX YI0OpEHUH. bubnunoreka [JOK
3arpsi3HEeHUE NPUPOIHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepon, pacnpocTpaHeHue B

35 pu Ez[e (II))I/I3PI1‘316CK1:/IG U XUMHUYECKHE bubmorexa [IOK

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

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorn4ecKue npoOIeMsl,
cBsi3aHHBIE ¢ oKcHoM yraepona (1V)

37 VroipHas KACIIOTa U €€ COIn bubmorera [JOK
https://m.edsoo.ru/00ae006c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHune yriaekucsiaoro rasa. bubnnorexa [JOK
KauectBennas peaxius Ha kapOoHaT- https://m.edsoo.ru/00ae027¢
non"

[TepBoHauanbHBIC TOHATHS 00
39 OPraHNYECKUX BEIECTBAX KAK O bubnmorexa LOK
p https://m.edsoo.ru/00ae054¢
COCTMHEHUSX yIIIepoia
40 Kpemuuii u ero coequHeHUs bubmmorexa [TOK
p https://m.edso0.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue

A1 AKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
«Baxneimue HeMeTauIbl ¥ UX https://m.edsoo0.ru/00ae0bf2
COEIMHEHUS
KontponpHas padota Ne3 o teme

. bu6mmoreka [JOK
42 «Ba)kHeie HeMeTaUIBl B X
https://m.edso0.ru/00ae0el18
COEIMHEHUS
OO61ras xapaKTEePUCTHKA XUMHYECKUX
9JIEMEHTOB — METAJIJIOB.

43 Metannuueckas CBSI3b U bubmuoreka [JOK
METaJUIMYECKas KPUCTAIUTMYECKAst https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOKMCTBa
METaJNIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.

. bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN P

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edsoo.ru/00ae1156
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O0m1re cnocoObl MOTy4eHUs
metauioB. CiuiaBel. BerauciaeHus no

45 YPaBHEHUSIM XUMHUYECKHUX PEAKLUH, bubmorera [JOK
https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COJICPIKUT
MIPUMECH
46 [TonsaTHE O KOPPO3UU METAIIIOB bubmorera [JOK
https://m.edsoo.ru/00ael1278
bubmmoreka [IOK
41 [enorrie MeTanbt https://m.edsoo.ru/00ael4b2
48 OKCcHIBI ¥ TUIPOKCUIBI HATPUS U bubnmuotexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnnorexa [JOK
KaJIbIIMA U Maraum https://m.edsoo.ru/00ae15e8
50 Baxueime coetnHeHns Kb bubnmorexa LOK
https://m.edsoo.ru/00ae15e8
51 O0001IeHne U cucTeEMaTA3aIUA
3HaAHUH
52 JKéctkocTh BOJIBI M CIOCOOBI €€ bu6mmoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTnueckas paborta Ne 6 o Teme
53 "YKEcTKkoCTh BOABI U METOIBI €6 Bubmzorexa LIOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 PN bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOWCTBA OKCHIA U bubnunoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK

https://m.edsoo.ru/00ael1d86
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Oxcupl, TUAPOKCHUIBI U COJIH XKee3a

bubmuoreka [JOK

> () u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o00muIeHne U cUCcTeMaTH3aIs
3HaAHUH
[Ipaktudeckas padora Ne 7. Pemmenue
59 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnuorexa [JOK
«Baxnenmme MeTajibl 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHHSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
peareHTOB JIaH B U30BITKE WIIH bubnuorexa [JOK
60 COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccOBOM J10JIM BbIXOAa MPOIYKTa
peaxkuuu
61 O00011eHNE U CUCTEMATU3ALMS
3HaHUH
KontponbHas padota No4 o teme
62 «BaxHeimme MeTaibl 1 UX
COEJIMHEHUS
63 Bemectsa u marepuainsl B bubnunoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXarollen cpeibl https://m.edso0.ru/00ae4270
65 Poinb xumMuu B pelieHuu bubnuoreka [IOK
9KOJIOTHYECKUX MpolieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O6001eHNE U bubnuoreka [IOK
cucTeMaTu3alys 3HaHui https://m.edsoo.ru/00ae0dOa
67 PezepHblit ypok. O6001meHue u bubnuorexa [IOK



https://m.edsoo.ru/00ae35e6
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CUCTEMAaTU3alus 3HaHUU

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

68 PezepBHblii ypok. O6001mEeHNE 1

CUCTEMAaTHU3alus 3HAaHUU

bubmmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

* Xumus, 8 knacc/ Pynsutuc I'.E., ®enpaman @.I'., AkiinonepHoe 0011eCTBO
«M3narenscrBo «IIpocsemenne»
* Xumus, 9 xknacc/ Pynsutuc I'.E., ®enpaman @.I'., AkiimonepHoe 00111eCTBO

«H3parenbcTBO «HpOCBGH_IeHI/Ie»

METOJIUYECKHUE MATEPUAJIBI U151 YUUTEJISA
Xumus : ypoku B 8 kiacce : nocooue aist yuurens /H. H. T'apa

Xumust. Ypoku B 9 kiacce : nocooue nins yuurens /H. H. 'apa
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