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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XWMHM Ha YypPOBHE OCHOBHOTO 00mero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00IIEr0 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBE (QenepanbHOM paboueld MporpaMMebI
BOCTIUTAHUS U ¢ YIETOM KOHIEMIIMU MPENoiaBaHusl y4eOHOTO npeameTa «XuMuUs
B 00pa3oBaTenbHbIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo XuMHUHU JaéT TPEJCTaBICHHE O IENIAX, OOlIeld CTpaTeruu
OoOy4eHHs, BOCIHMTAHHMS M Pa3BUTHUA OOYYAIOIIUXCS CpPEICTBAMH y4eOHOTO
npeaMeTa, YCTaHABJIMBAET o0s3aTeNbHOE  TPEIMETHOE coziepKaHue,
npelycMaTpUBAET paclpeelieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE 10
pazznenaM M TeMaM MpPOrpaMMbl MO XHUMHH, OMNPEIEIseT KOJUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTepUCTUKU COJZlepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ U3YYEHUSI XUMHM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM y4eOHOro TMpollecca, BO3PACTHBIX
0COOEHHOCTEW O00ydwarouuxcsi, OmnpenensieT BO3MOXKHOCTU —MpeaAMeTa IS
peanm3anuy TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHON
nporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKKe TPeOOBaHUN K
pe3yabTatam 00y4YeHUs] XUMUU Ha YPOBHE IIeJIeH n3ydeHus mpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATENbHOCTH OOYYAIOMIErocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepKAHMUS.

3HaHUWE XUMHHM CIYKUT OCHOBOM uisi (OPMUPOBAHMS MHUPOBO33PEHUS
00yyJarolerocsi, ero MpeACTaBICHUN O MaTEepPUATBHOM EIUHCTBE MHpPA, BAXKHYIO
poiib UrparoT (QopMUpYEMble XUMHUEU TMPEJCTABICHUS O B3aUMONPEBPAIICHUAX
SHEPrUd M 00 HSBONIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHHUS TI00aTbHBIX
npo0jieM YCTOMYMBOTO PAa3BUTHSI UYEIOBEYECTBA — CBIPhEBOM, HHEPTETHUUECKOMH,
NUIIEBON U 3KOJIOTMYECKON O€30MacHOCTH, MPOOIEM 3PABOOXPAHEHHUSI.

N3yueHnne xumun:

CIIOCOOCTBYET  pealm3alid  BO3MOXKHOCTEH  IJIT  CaMOpasBUTHUSL W
dbopMupoBaHUs KyJIbTYPhl IMYHOCTH, €€ 00111ei 1 (YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (DOpPMHUpPOBaHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEM
OoOy4YarommMxcs, HABBIKOB HUX CAMOCTOSTEIBHOM  y4yeOHOM  JesTeNbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCETHEBHOM KM3HU, TaK U B MPOGECCUOHATILHON JIeATEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKOW HAYYHOIO MBIIIJICHUS, 3aKJIaJIbIBAET OCHOBBI
L[EJI0OCTHOTO B3TJISIIa HA €IMHCTBO MPUPO/IBI U YETOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUH E€CTECTBEHHO-HAYYHON TPaMOTHOCTH 00 YyJaroIuXcs;



crocoOCcTBYyeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K E€CTEeCTBEHHO-
HAy4HBIM 3HaHUSAM, K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJOTHYECKOE
o0Opa3oBaHuEe 00yJarOUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
COoep)KaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SABJISETCA  MEJaroruyecKu
aJanTHUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XUMHH Ha ONPEEIEHHOM dTare eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I111€eT0 00pa30BaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYalOUIUMHCSI CUCTEMBI IEPBOHAYAIBHBIX TMOHSITHH XUMHH, OCHOB
HEOPraHMYEeCKOM XHUMHM W HEKOTOPBIX OTHENbHBIX 3HAYUMBIX MOHITUH
OpPraHUYECKON XMMUHU.

CtpykTypa coiepkaHusi MpOrpamMmbl 0 XUMUU CPOpMHpOBaHA HA OCHOBE
CHUCTEMHOr0 moaxoja kK €€ uzydeHuro. ColepixaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— [Iepunonnueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YUEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBSI3U;

— TpEeACTaBlIeHUN 00 DIIEKTPOIUTHYECKON TUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OAMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHA K JIpyromy, BBINOJHAS (PYHKIUU OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHUS M BO3MOXHOCTEW MPAKTUYECKOrO0 MPUMEHEHUS U TMOIy4YEeHUs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
NPEACTABIECHUS O XUMHUYECKON COCTABIAIONIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NpHUPOJbI, EHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOoAaM TMO3HaHUA B Hayke. M3ydeHue XMMHU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaloMUi MUY,
«buomnorus. 5-7 xinacce» u «dusnka. 7 Kaacey.

[Ipy w3ydyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOM HAayKu Kak 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOTo mpeamMeTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEHUIHX (PaKTOB, MOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIOKEHUM,
JOCTYMHBIX O0OOIIEHWI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B



npuoOIIEHNH K HAayYHbIM METOJaM TMO3HaHUSA T[IPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTHH MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4e€OHO-MCCIIEI0OBATEIhCKON
NEeSATeTbHOCTU, OCBOCHUM TIpaBUJ O€30MacHOro oOpallleHusi C BEIIECTBAMHU B
ITIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs Ba)KHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (QopMHpOBaHNE HWHTEIUIEKTYaJIbHO pAa3BUTOW JIMYHOCTHU, TOTOBOM K
caM0o00pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHSITHIO PEUICHUMH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIONUMCS YCIIOBUSIM JKU3HU;

—  HaNpaBJIICHHOCTh OOYy4YeHWS HA  CHCTEMAaTHYECKOe TMpUOOIIeHUE
0o0y4Jarommxcsi K CaMOCTOSATENIbHOW TMO3HABATEIbLHOM JIESITENHbHOCTH, HAYYHBIM
METOJIaM TO3HAHMS, (POPMUPYIOIIUM MOTHBAILMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUUY;

— o0ecrnieueHne yCIOBHA, CIOCOOCTBYIOINIUX MTPUOOPETEHUIO 00YJIArOIITUMUCS
OMbITa Pa3HOOOPA3HOU JEATEIbHOCTH, TMO3HAHUS M CAMOIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIESITEILHOCTH;

— QopmupoBaHue o0mEeH (QYHKIMOHAIBHOM U €CTECTBEHHO-HAyYHOU
rPAaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSCHATH U OLECHUBATH SIBJICHUS
OKpPYXAaIOIEr0 MHpA, UCIHOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU U3YUCHHUU
XUMHUH, TPUMEHITh HMX MPH PEIICHWHW MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOM JNEATEIBHOCTH;

— (opMupoBanre y OOydYarOIUXCAd TYMAHUCTHUYECKUX  OTHOIICHUH,
NOHUMAaHUSI 1EHHOCTH XHUMHWYECKUX 3HAaHUW 7 BBIPAOOTKH DKOJIOTMYECKH
IeIeCO00pa3HOr0 TOBEJEHUST B OBITY W TPYAOBOM JEATENHHOCTH B IEIIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH TPUPOIHON CPEbI;

— pa3BUTHUE MOTHMBALIUM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M
CaMOBOCTIMTAHMIO Ha OCHOBE YCBOEHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUiIs M HAMPaBIEHHOCTH JaIbHEHIIIETO
o0y4eHusl.

OO0miee YmMCIIO YacoB, OTBEAEHHBIX /I H3YYEHUS] XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanHus, cocTaBiser 136 yacos: B 8 kiracce — 68 gacoB (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJEIIO).



COILEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHauaILHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiab XUMHUM B J)KM3HU 4YeJIOBEKa. XUMUS B CUCTEME Hayk.
Tena u BemecTBa. PU3HMUECKHWE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BeuecTB. [loHsiTHE O MeTOAax MO3HAHUSA B XMUMUU. UHCThbIE BEIIECTBA U CMECH.
Cnoco0OnbI pa3jieieHus: CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHUX
sneMeHTOB. [IpocThie U COKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢GopMmyna. BaleHTHOCTh aTOMOB XHMHYECKHUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHUHU.

KomnuecTBo BemectBa. Moinb. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

@u3NYEeCKUe U XUMHUYECKHUE SIBIICHUSI. XUMHUECKasd peakiusi U €€ MpU3HAKH.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMHYECKHUE ypaBHeHHs. Kiaccudukarus
XUMUYECKUX PEaKIUi (COSTUHEHMS, Pa3JI0KECHMS, 3aMEIIICHHS, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBWiIaMu pabOThl B JTaOOpPaTOpUU |
npuéMamMu oOpanieHusi ¢ J1adOpaTOpHBIM O00OpPYAOBAHUEM, U3YUEHHE U ONUCAHUE
bU3MYECKUX CBOMCTB 00pa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHUE
busznuecknx (TUIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOEHCTBUE MeJIa ¢ KUCIIOTOMN) SABJIECHUN, HAOIIO/ICHUE U
OMKMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIIOM Oapusi, pa3ioxKeHUue THIPOKCUaA
menu (1) nmpu HarpeBaHwuy, B3aUMOICHCTBHE Kene3a ¢ pacTBopoM coiu meau (I1),
U3y4YEHHE CTMOCOO0O0B pa3/eliCHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BbINIApUBAHUE, NTUCTUIUIAIMS, XpoMaTorpadus, MPOBEICHUE OYUCTKU MMOBAPEHHOM
conmu, HaOMIOJEHWE W  ONMUCAaHWE  PEe3yIbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIONIEr0 3aKOH COXPAHEHHMS MACChl, CO3/JaHUE MOJeNed MOJIEKY
(IapocTepKHEBBIX).

Ba:xHeiilmue npeacTaBuTe/ i HEOPraHMYECKUX BelECTB

Bo3nyx — cMech razoB. CoctaB Bo3nmyxa. Kuciaopon — ajeMEHT U IPOCTOe
BeIecTBO. HaxoxmeHue Kuciopoma B mpupone, (PU3HUECKHE W XUMHYCCKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIyYEHUsI KHUCJIOpoJia B Ja0OpaTOpud U MPOMBIIUIEHHOCTH. Kpyropopor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOro 3¢ (deKTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — »snemeHT u mpoctoe BeniecTBo. HaxoxkneHue Bopopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MossipHbiii 00BEM ra3oB. Pacy€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 1074 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTtBOpoB B IpupoZie U B KU3HU 4eIoBeKa. KpyroBopoT BoAbI B MPUPO/IE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpaszyromue. Homenkinatypa okcuaoB. Duznueckue W XUMHUYECKHE
CBOKCTBa OKCUIO0B. [lonyueHne OKCUuIoB.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxanus xkucnor. Homenknarypa kucnor. Ousndeckue u
XUMHYECKUE CBOMCTBAa KHCHOT. Psn aktuBHOocTm MmertamioB H. H. bekerosa.
[Tony4yeHue KUCIIOT.

Comu. Homenknatypa coseil. @u3ndeckue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOACHHE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHus ropeHus (mokapa), O3HaAKOMJIEHME C oOpa3laMH OKCHIIOB U
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumMojaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCIIeIOBAaHUE OO0pa3lOB HEOPraHWYECKHUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METaulaMH, PEaKUWd HEUTpaau3aluy, NOJyYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
AKCIEPUMEHTAJIbHBIX 33/ad MO TeMme «BakHeilne Kiacchl HEOPraHMYECKHX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aromMoB. XMMHYECKasi CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
IPYINaxX CXOJHBIX DJIEMEHTOB (IIEOYHbIE U IIEJIOYHO3EMEIbHBIE METaIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB NEpUOIA U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA 10 ero nonoxeHuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTA HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETATMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku M npaktuku. . M. MenneneeB — yd€Hbld U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIEKTPOOTPULATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBS3b.

Crenenp  okucieHua.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Iponecchl okucaeHns U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuyeckuii IKCnepumMenm:

U3y4YeHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aHMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIFOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnuie ceasu



Peanu3annsa MeXnpeIMETHBIX CBSI3€d INPU U3YYEHHM XUMHHM B 8 KJlacce
OCYILIECTBIISIETCSl 4epe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAayUHBIX
NOHATUN, TaK U IOHATHUM, SBIAIOIIMXCS CUCTEMHBIMU I OTIAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO6mme ecTeCTBEHHO-HAY4YHBIE MOHATHUSA: Hay4dHbIN (DakT, rumoresa, Teopus,
3aKOH, aHalu3, CHUHTE3, KilacCUPUKalMs, TEePUOJUYHOCTh, HAOIIOACHUE,
JKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®usuka: MaTepus, aToM, D>JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKAN 3apsil, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, ra3, (pU3NuecKue BEIUYUHBI, €IUHULIBI
U3MEpEHUs1, KOCMOC, IIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, aApixanue, ouocdepa.

I'eorpagus: arMmocdepa, ruapocdepa, MHUHEpalbl, TOPHbIE MOPOJBL,
II0JIE3HBIE UCKOIIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BewecTtBo M XUMHYeCKas peakuus

ITepuoanueckuii 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBONCTB
XUMUAYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kalausd, KAIbIUA H HX
COCUHEHUN B COOTBETCTBUU C IIOJOXKEHHEM DJJieMeHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BelmecTBa: BHJBI XMMHUYECKOM CBSI3U. THIBI KPHUCTaUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHX BEUIECTB. XUMHUYECKHE
CBOWCTBA BEIIECTB, OTHOCAIIMXCSA K PAa3JIMYHBIM KJIacCaM HEOPTaHUYECKHUX
COCIMHEHNH, TEHETUYECKas CBsI3b HEOPIraHNYECKUX BELIECTB.

Knaccudukanms XuMUYeCKUX peaklyid Mo pa3auvyHbIM MPU3HAKaM (10 YHCITy
U COCTaBy YYacTBYIOIIUMX B PEaKIMM BEIIECTB, IO TEIUIOBOMY 3(dekTy, 1o
U3MEHEHUIO CTENEeHEH OKUCICHHSI XMMHYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YPaBHEHHS.

[Tonsitue o ckopoctu xumuuecko peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [[oHATHE O TOMOT€HHBIX M T'€TePOreHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTue 0o xumMuueckoM paBHOBeCUH. DaKTOPBHI,
BIUAIOIIME HA CKOPOCTh XHMMHUYECKOW pPEAaKIUU U II0J0KECHUE XUMHUYECKOIO
PaBHOBECHS.

OKHCIANTETbHO-BOCCTAHOBUTEIbHBIE  pEAKLMH,  JJIEKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON  pPEaKLUH. CocraBienue YPaBHEHU I



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJIb30BaHUEM  METOAA
AJIEKTPOHHOTO OallaHca.

Teopust 3MEKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOrO oOMeHa. Y CIoBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJACISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETaUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIPOBOIHOCTHU
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3oBaHue ocajika, BbIIEJICHUE Ta3a, oO0pa3oBaHUE BOJbBI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKIUU
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HemeTtasiibl 4 MX COeAMHEHMS

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QuU3nYecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YEHHE, NpUMEHEHHe. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YejoBeKa. BakHellme XJIopuabl U HX
HaXO0KJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue M (pu3MyecKue CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPO/AA U Cephl. AJIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOAd, CTpoeHue, (puznyueckue u
XUMHYECKue CBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kucioTa, (Qu3MyUecKHMe M XUMUYECKHE CBoHcTBa (00lmue Kak
OpeCTaBUTeNsl Kjlacca KHUCIOT M crneuunpuuyeckue). XUMHUECKHUE peakluu,
JeXallie B OCHOBE IPOMBIIUIEHHOIO CHOCO0a MOJNy4YEHHS] CEPHOM KHCIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxnaeHue ceppl U €€ COCIUHEHUH B MpUpOAE. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeibl COCNUMHEHUSIMU cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHs. A30T, PacCHpOCTPAHEHHE B MPHUPO/IE,
dbusznueckne U XxuMu4ueckue cBoiictBa. KpyroBopot azora B nmpupoze. AMMHUakK, ero
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3MYECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl AMMOHMS. A30THasg KHUCIOTa, €€ MoiydyeHue, PU3nYecKkrue U XUMHUYECKHEe
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
yno0peHnii. XuMU4eCcKoe 3arpsi3HEeHHE OKPY KaloIlel Cpe/ibl COeTMHEHHUSIMHU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonbs3zoBanue pochaTtoB B KaUeCTBE MUHEPATIBHBIX YA0OPEHUIA.

OO6mas xapakrepuctuka sneMeHToB |IVA-rpynmbl. OcoOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJIepoi,  aJUIOTPOITHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npupojge. Okcunbl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao0anbHOrO MOTEIUIEHUS KIUMaTa, MapHUKOBBIM
addekrt. YronpHas Kuciaora v €€ coiid, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojyueHrue U mnpuMeHeHue. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, dTaHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOUYHUKH YIIEBOIOPOAOB (yrojb, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKH BaXKHBIX BEIECTBAX: KUpaX, OeNKkax, YriieBoJiax — U ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoenuvHeHUs KpeMHHs B mnpupone. OOmme mnpeacTaBieHUs 00
okcuzae kpemuus (IV) u kpemuueBor kucimore. CHIMKATHI, KX UCIOJIb30BAaHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTEINIBHBIX MAaTEPUAIIOB B OBCEHEBHOM KU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaKaOIUE (QUINYECKHUE U XHMMHUYECKHE CBOMCTBa
rajoreHoB M WX COEQUHEHHI (BO3MOXKHO MCIOJIb30BAHUE BHIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, M3y4YEHHUE XUMHUUYECKUX CBOWCTB
pa30aBiIEHHOMN CEPHON KUCIIOTHI, MPOBEAEHNE KAUECTBEHHON PEaKIMK Ha Cyabdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyYSHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJIECTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MENIBIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoOJemen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, Mojdy4yeHue, COOMpaHue, paclio3HaBaHUE W HU3y4YEHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJEHNE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHUE C
NPOAYKIIMEN CHJIMKATHOW MPOMBINUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETAIUIbl U UX COSTUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepuCTUKa XMMUYECKUX PJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
uxX mnonoxeHus B llepuomnueckor cucreme Xumuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaiuioB. MeTtayuindeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKas  PEMIETKA.  JJNEKTPOXUMUYECKUH  PAl
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TMONIydeHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposwu. CrutaBel (CTalb, YYryH, MIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B [lepuoanyeckoil cucteMe XMMUYECKHX
sanemeHntoB JI. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIbI HATpusd M Kanus. [I[puMeHeHue IIEeNOYHBIX METauIOB U HX
COE€IMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
WX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3NYECKUe U XUMUYECKHUE CBOMCTBA MarHus
U Kajplus. Baxuelimue coenuHeHHs] Kanblusi (OKCUJA, TUIAPOKCHI, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBbIE CBOMCTBA OKCUAA U THAPOKCH]IA
ATIOMUHUSL.

Kene3o: nonoxenue B [lepuoanyeckoil cucteMe XUMAYECKUX 3IEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XMMHUYECKHEe CBOMCTBA xene3a. OKcubl, TuApoKCcHIbl U comu xxenesa (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUJAEOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJEUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HAa WMOHBI: MATHUS, KAJIbLUS, AIFOMUHUA, [IMHKA, JKEJe3a
(1) u xenesa (1), mequ (1), HaOIIOACHUE U ONMCAHUE MTPOLIECCOB OKPAIIMBAHHMS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCUA IMHKA, PEIICHUE YKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe «BaxkHenmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecTtBa m Marepuanbl B IMOBCEIHEBHOW >KM3HU 4YelloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMHYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpenenbHas JOMyCTUMAast
KOHIIeHTpalus BeuecTs, nainee — [1/IK). Ponp xumuu B pelieHnn 3K0JI0rM4ecKuX
npoosIeM.

Xumuueckuit IKCnepumMenm:

U3y4YeHHe o0pa3lloB MaTEepUAIOB (CTEKJIO, CIUIABhI METAJUIOB, MOJIUMEPHBIE
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAy4YHBIM (pakT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KiIaccuukanus, MEepUOIUYHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJEIb, SBJICHUE, IMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PagUOAKTUBHOCTh, MOJIEKYJa, B3JIEKTPUYECKUW 3apsAll, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JUIJCKTPUKUA, (POTORIEMEHT, BEIIECTBO, Telo, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunTes, nprxanme, Omocdepa, PKOCUCTEMA, MHUHEPATHHBIC
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
MOJIE3HBIE MCKOIAEMbIE, TOIIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pE3yNbTaThl OCBOEHHSI MPOrpaMMbl OCHOBHOI'O OOINIETo
o0pa30BaHUs JOCTUTAIOTCS B XOJI¢ OOYyYEeHHMS XMMHUU B €IUHCTBE y4eOHOU W
BOCIUTATEIbHOUN JIESITEILHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMHU POCCUIUCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSATHIMU B
oOlIecTBE MpaBUJIaMU M HOPMaMU IIOBEJIEHUS M CIOCOOCTBYIOT IMpolleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMN 00YyUYarOIIUXCSl.

JIMYHOCTHBIE ~ pE3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYyYaroOUIMXCs
PYKOBOJICTBOBATbCSl CHUCTEMOM TMO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTALMN U
paclIMpEeHUE OIbITA IEITEILHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoOTHYECKOr0 BOCIIMTAHUS

LIEHHOCTHOI'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICIWI0, TOHUMAHWA 3HAYEHUS XUMHYECKOM HAayKh B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HH(pOpMAIMEH O
IEPEIOBbIX JOCTHKEHUSAX W OTKPBITUSAX MHPOBOM M OTECYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOUCTBE MHUpa U O0IIECTBA;

2) TPa’KIAHCKOT0 BOCITUTAHUSI:

IIPEACTABJIEHUS. O COLMAJbHBIX HOPMax M MPABUJIAX MEXKIMYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  y4eOHOMCCIIeNOBAaTEIbCKOM, TBOPUECKOM M JPYTUX  BHJAX
JeSATENbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM MAEATENbHOCTU MPHU
BBITIOJTHEHUW Y4E€OHBIX, T[IO3HABATEIbHBIX 3a/1ay, BBINOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3[JaHUN YYEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOILIM B TpoOLEcce HTOW Yy4yeOHOW JesATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHUE U IIOCTYIIKM CBOMX TOBApHUILEW C TO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSI .

MUPOBO33PEHUYECKHAE TMPEACTABICHUS O BEIIECTBE M XMMHMYECKOM pPEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU U COCTaBIAIOLIUE
OCHOBY JIJI1 TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS NPUPOIBI, B3aUMOCBA3AX 4YEIOBEKA C
IIPUPOJTHOMN CPELION, O POJIM XMMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[I03HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA IIOJYYEHHUE HOBBIX 3HAHUU I10
XUMHUHU, HEOOXOMUMBbIE NJisi OOBSICHEHHS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHOW M YHUTATEIbCKON KYJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOATENbHOM paboThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYCHHI0O M TIO3HAHHIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, MPOCKTHOW H  HCCIEI0BATEIHCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JaJIbHEHIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHW, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHUE TOCICACTBUN U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOTOJIsl, HAPKOTHKOB, KypeHUsl),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY M pEaTbHOU KU3HH,

5) Tpya0BOr0 BOCTIMTAHUSI:

HMHTEpeC K MPaKTUICCKOMY M3YUYCHHUIO TTPodeccrii U Tpy/ia pa3IudHOro poja,
yBOXEHUE K TPYAYy W PE3yIbTaraM TPYAOBOU MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
WHUBUIYaJbHOU TPAEKTOPUHU MPOJOKEHUST 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUHM, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHUS, TOHUMAaHHUE [IEHHOCTH 3JJ0POBOTO U
O0e3zomacHOoro o0Opa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY M TCHUXHYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIOJICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU M3YYCHHH XUMUH, IS
penieHus 3a/1a4, CBA3aHHBIX C OKPY>Karolled MPUPOTHON CPEIOM, JJIs TOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00adbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSA MM B ITO3HABATEILHOM,
KOMMYHHKAaTUBHOM U COITMATILHOMN MTPaKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMupOBaHUs MHUPOBO33PEHHUSI OOIEHAy4YHbIE TOHATHUA (3aKOH, Teopus,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAY4YHOW KapTUHE MUpa, U YHUBEpCaAJIbHbIC YuyeOHbIE NCUCTBUS (IT03HABATEIbHEIC,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnuBalOT (QopMUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
NEeSATENTbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1efiCTBUSA

ba3oBble jjornueckue aeiicTBus:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS NPH OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHITUN (BBIICTSATH UX XapaKTEpHbIC
NPU3HAKU, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMU MOHSITHUSMH), UCIOIH30BATh
MOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KPUTEpHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEAKIUH,
yCTaHABJIMBATh MPUUYUHHO-CIIEJICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YeHHs,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

YyMEHUE TMPUMEHITh B TPOILlECCE€ TMO3HAHMSI TMOHITUS (MpPEIMETHBIE W
METanpeMETHbIE), CHUMBOINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh IMMPOKO MPUMEHSEMbIE B XUMUU MOENIbHbIEC MTPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJEMEHTAa), XHUMHUYeckas ¢opMylina U ypaBHEHHUE
XUMUYECKON peakluu — MPU PEelIeHUH Y4eOHO-TI03HABATENbHBIX 33J1a4, C y4ETOM
ATUX MOJEIBHBIX MPEJCTABICHUIN BBISIBISATh U XapaKTEPU30BATh CYIIIECTBEHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
MPOTUBOPEUHUS B U3YyUAEMbIX MIPOIIECCaX U SIBIICHUSX.

ba3oBble ucciaeaoBare/ibCKue 1eiiCTBUS !

YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne OIbITa MO TUIAHUPOBAHUIO, OPTraHU3allMd W TMPOBEIACHUIO
YUEHUYECKHX DJKCIIEPUMEHTOB, yMEHUE HaOJoJaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (GOPpMYIUPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH WM HWHTEPIPETUPOBATH HHGOPMAIUIO
pPa3JIMUHBIX BUJIOB U (POPM MPE/ICTABICHUS, MOTYYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHUs, CIpPaBOYHbBIE
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJABI U 3aIlPOChl MPU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MO3HABATENIBHBIX 3a7a4 ONPEAeTIEHHOT0 TUIIA, MPUOOPETEHUE OTbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPON aKTUBHOT'O UCTOJb30BAHUS PA3JTUYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATH ONTUMAIBHYIO (pOpMyY TpeacTaBieHus: nHpopMaluu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAJIM3UPOBAThL B Tpolecce Yy4eOHOH U
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHl (B Xole Juanora W (Wiu) AUCKYCCHH) IO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHS  MPEICTaBIATh  IOJNYYEHHBIE  pE3yJNbTaTbl  I[03HABATEIbHOU
NEATETbHOCTU B YCTHBIX M TMHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUI0
pPEe3yJAbTATOB BBHIMIOJIHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIbHOCTH  IPU  PEHICHUH
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JECHCTBHI, OIpEAEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITEeNHHOCTh, BHIOUPATh HarbOonee d3(PPEeKTUBHBIC CITOCOOBI pEIIeHUsT YUeOHBIX U
MO3HABATENBHBIX 33J]a4, CAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCIIOJIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3a1aHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeameTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4dHbIe 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NESITEIbHOCTH  II0  TOJIYYEHHI0O HOBOTO  3HAHWS, €ro HHTEPIpPETALUU,
peoOpa3oBaHUIO M IPUMEHSHUIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYaIIUSX.

K koHiy oOydenusi B 8 kiacce npeiMeTHbie pe3ysibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PACKpBIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSTHUN: aTOM, MOJIEKYJa,
XUMUYECKHM 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAs Macca,
MaccoBas JOJIsl XUMUYECKOro 3JIeMEeHTa B COCIMHEHUH, MOJIIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJb, JIJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHYECKasi peakius, KiaccuPuKamus peakiuil: peakiuu
COCIUHEHMS, PEaKUUHU PA3JI0KEHUSA, pPEAKUUH 3aMEIICHUS, pPEaKUuu
oOMEHa, 2K30- U DHJIOTEPMHUUECKHE PEAKIINH, TEIUIOBOM d(PpdeKT peakiuu,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
VOHHAs CBS3b, MOH, KaTHOH, aHWOH, PaCTBOP, MaccoBas JOJIS BEIIECTBA
(TpolleHTHAs KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JJi1 COCTaBlieHUs (QopMyin
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIICHMS]  DBJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIUHEHUU IO
dbopmynamM, BHA XHMHYECKOW CBS3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cmbich Ilepuomumueckoro 3akona J[I. M. Mengeneesa:
JNIEMOHCTPUPOBATh IIOHUMAHUE TMEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XMMUYECKHX 3JIEMEHTOB OT WX MOJOXKEHHUs B llepumommueckoil cucreme,
3aKOHOB COXPAHEHWsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTapo;

e OIMCHIBATh W XapaKTepu3oBaTh TabmuuHyo ¢opmy [lepuoanueckoit
CUCTEMBl XHWMHYECKHX JJEMEHTOB: pPa3juyarh MOHATUA «TJIaBHas
noarpymnmna (A-rpynmna)» u «mnodbouyHas noarpynna (b-rpynmna)», maneie u
OOJBIIIE TEPHUOJbI, COOTHOCUTh OOO3HAYCHUs, KOTOPbIE HMEIOTCA B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daementoB 1. U.
MenpgeneeBa» C YHUCIOBBIMHA XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pacrpeelieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIAy U COCTaBY YYAacCTBYIOLIUMX B pEaKIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIUMCIIATh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBJICHUE TPUYMHHO-CJICACTBEHHBIX CBSI3ed — JJII M3YYEHHsS] CBOMCTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMH B COOTBETCTBUU C€ HWHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BEHIECTB (BOAOpPOJAa M KHCIOpOJa), MPUTOTOBIECHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOAWTH  XMUMHYECKHME  DKCIIEPUMEHTHI MO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, henondTanenH, METUIIOPAHK U JPYTHE).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbiBaTh CMBICI OCHOBHBIX XWMHYECKHUX MOHSATHUWA: XHUMHYECKHUM
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEILIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHSI, XUMUUYECKasi peaKilysi, XUMUUECKasi CBS3b, TEIIOBOM 3dexT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKHCIINUTENIb,  BOCCTAHOBHUTEIb, OKHCJICHHE H  BOCCTAHOBJICHHE,
ajutorponusi, aMm(GpOTEPHOCTh, XUMHYECKas CBSA3b (KOBAJICHTHAs, MOHHAs,
METaJUTMYECKasi), KPUCTAUIMYECKAss peleTrka, KOppo3usi METalIoB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHneHnTpanus [TJIK Bemiectna;

WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKUX IIOHSITHM U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIIOJIb30BaTh XHMMHYECKYI0O CHMBOJIMKY [JIi COCTaBjieHUs Gopmyl
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

ONPENECIISITh BAJICHTHOCTh U CTENICHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOrO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIACCy COEIMHEHUN 1o (opMyraMm, BHUI XUMHYECKOH
CBs3W (KOBWJICHTHAs, WOHHAs, METANIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOPax HEOPraHWYECKUX COCIAMHEHHM, THUIl KPUCTAJUIMYECKOMN
PEIETKM KOHKPETHOTO BEIIECTBA;

packpsiBath cMbIich llepuommnueckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
pa3Iuyuarth TMOHATHS «rjaBHas mnoarpynmna (A-Tpymnma)» H  «1moOodYHast
noarpynna (b-rpymnma)», Manble W OOJNBIIME TEPUOMBI, COOTHOCHTH
00O3HAUYEeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAMYECKONM Tabiuie, C
YUCJIOBBIMM  XapaKTEPUCTHUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpeieicHie HX 10 D3JICKTPOHHBIM CJIOSM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB JJIEMEHTOB M HUX COCAUHEHUN B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(UIIUPOBATh XUMHUUYECKHE DJIEMEHTHI, HCOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 U3MEHEHHUIO CTEMEeHEW OKHUCIICHUS
XUMUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKAAS OIHUCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIUii;

COCTABJIATh YPABHEHUS DJIECKTPOJUTHYECKOW JUCCOLMALUM  KHUCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKAHUS XHUMHYECKUX TPEBpaIlleHud B Pa3IuIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJISIPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

coONoaTh  MpaBWwia  MOJb30BAaHUS  XUMHUYECKOM  TOCyAOM U
nabopaTopHBIM  O0OpYJOBAaHMEM, a TaKXe TNpaBuia oOpamlieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PAaclO3HABATh OMBITHBIM MyTEM XJIOpUJI-, OpOMU/I-,
nonua-, kapbonar-, ¢ocdar-, cuIMkKar-, Cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON NEATEIbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEMaTU3AIUIO, BBISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3y4YeHHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAy4YHbIC METOAbl TIO3HAHHUS —
HaOII0JICHHE, MU3MEPEHHE, MOJCSIMPOBAHUE, SKCICPUMEHT (pealbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KJIACC
KoandecTBO 4acoB
Ne HanmeHnoBanue pa3jenoB u DJIEKTPOHHBIE (uudposbie)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Paznen 1. IlepBoHayajbHble XMMUYECKHE TIOHATHUSA
XuMmusgs — BaxkHasd o00JacThb
11 €CTECTBO3HAHUS u 5 5 bubnuoreka LHOK
' MPAKTUYECKOW  JIESTEIbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJI0BEKA
12 BemectBa ®W = XUMHYECKHE 15 1 Bubnuoreka LHOK
' peakiuu https://m.edsoo.ru/7f41837¢c
Hroro no pazueny 20
Paznen 2. BaxHeilune npeacTaBuTe/ i HEOPraHM4eCKUX BellecTB
91 Bo3nyx. Kucmopon. Ilonstue 5 Bubnuoreka LHOK
' 00 okcumax https://m.edso0.ru/7f41837¢c
29 Bonopoa.Ilonstie o xucmorax 8 1 bubnuoteka HOK
' U COJIAX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. Ilonstue o0 5 1 1 Bbubnuoreka LHOK
' OCHOBAaHMSX https://m.edso00.ru/7f41837c
OcHOBHEBIC KJI1aCChI bubnnoreka HOK
2.4 . 11 1 1
HEOPraHUYECKUX COCAUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuommueckmii 3axkon u Ilepumoamueckasi cucrema xummuuyeckux 3djemMeHToB JI. M. MenneneeBa. CTpoeHHe aToOMOB.

Xumu4yeckas ¢cBsizb. OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE Pe€aKIuu



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

[Tepuognueckuit 3aK0H u

31 [lepuoanueckas cucrema | bubnnoreka [HOK
XUMH4YECKUX 3yemeHtoB J. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
Xumuueckas CBSI3b. EnBimoTexa 10K

32 ORACHTENbHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTCJIBHBIC PCAKIITNN

Hroro no pasaery 15 ]r?tlfr)GsJ:I/P/Ix:;(:)o.ru/7f41837c e
PesepBHOE Bpemst 3 bubamorexa HOK

https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOI'PAMME



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

9 KVIIACC

KoanuectBo yacos JIeKTPOHHBbIE
HaumenoBanue a3ieJioB M TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3pen 1. BemecTBo 1 XMMH4ecKkne peakuuu
11 [loBropenne u  yriyOjeHHe  3HAHUM 5 1 bubnuoreka HOK
' OCHOBHBIX pa3JIesIoB Kypca § Kiacca https://m.edsoo0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka HOK
' peakumii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAS JACCOLMALUS. 8 1 1 bubnuoreka HOK
' XHWUMUYECKUE PEAKIIUU B pacTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3zgen 2. HemeTasibl M X COeANHEHUSA
21 OOmass ~ XapakTepUCTHKAa  XUMHYECKHX 4 1 bubnmnoreka HOK
' anemeHToB VIIA-rpynmebl. ["anorenst https://m.edsoo0.ru/7f41a636
OOmass ~ XapakTepUCTHKAa  XUMHUYECKHX
2.2 anemeHTOB VIA-rpynmer. Cepa u e€ 6 bubmmorexa HOK
' pyHBE P https://m.edso0.ru/7f41a636
COEJIMHEHUS
OOmiass ~ XapakTepuUCTHKAa  XUMHYECKHX
2.3 aneMeHTOB VA-rpynmsl. A3ort, pochop n ux | 7 1 bubmmorexa LHOK
' PYTHIAL ’ P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OOmiass ~ XapakTepUCTHKAa  XUMHYECKHX
24 anemeHtoB  IVA-rpynmel.  Yriepo u 8 1 2 bubamorexa LOK
' . PYHTIRL. pos https://m.edso0.ru/7f41a636
KPEMHHI ¥ UX COeTUHEHHUS
Hroro no pazueny 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. Merauibl 1 X COeIMHEHUA

3.1 OOm1re cBO¥CTBAa METAIIOB 4 E’[I:L?sjzjll;lr?f:é(s?)o.ru 75 41‘:12;;
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 E::fg;lr(::;i)ow 175 4&8312
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepuanbl B )KM3HU 4YeJIOBEKa 3 bubnnorexa HOK
https://m.edso0.ru/7f41a636
Htoro mo pazneny 3
PezepBHOE Bpems 3 bubmotexa HOK
https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME | 68



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

HNOYPOYHOE IIVTAHUPOBAHHUE
8 KUIACC

Kosan4vecTBo 4acoB JIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabnbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcbl
1 [Ipenmer xumuu. Ponb XuMHM B KU3HU 1 bubnuoteka LHOK
yeJjioBeKa. Tea U BelecTna https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOAX MO3HAHUS B XUMUHU 1 bubsmorexa LOK
A https://m.edsoo.ru/ff0d227e
IIpaktrueckas padorta Ne 1 «IIpaBua paboTb
3 BpJ'Ia6O aTo 1/1112 U TPUEMBI p06 a :HI/I}I c 1 bubmorexa LIOK
PATOp P pat https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM)
UucThie BelecTBA U CMECH. bubanoreka HOK
4 . 1
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckass pabora Ne 2 «Pazgenenue
) cMmeceil (Ha mpuUMepe OYMCTKU MOBapeHHo#l | 1 bubmmorexa LOK
PEMEP P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnunorexa LHOK
6 ATOMEI H MOTIEKyJIb! 1 https://m.edsoo.ru/ff0d2aéc
7 XWMHUYECKUE DJIEMEHTHl. 3HAKH (CHMBOJIBI) 1 bubnnorexa LHOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIC BEIIECTBA 1 bubmmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa LIOK
YAp v https://m.edsoo.ru/ff0d2d50
10 3aKOH TIOCTOSHCTBA  COCTaBa 1 bubmmorekxa LHOK



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

Xumunueckas ¢popmyna. BageHTHOCTH aTOMOB
XUMUYECKHUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OtHocuTenbHas aToMHast macca. bubnmorekxa HOK
OTtHOcuTENbHAS MOJIEKYJISIPHASI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasg HoJsI XUMHUYECKOrO »JJIEMEHTA B Bubnuoreka HOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuyectBo BemectBa. Monb. MomsipHast bubnuoteka [HOK
macca https://m.edsoo.ru/ff0d5230
14 ®uznueckue M XUMHYECKUE  SIBJICHMS. bubnmnoreka HOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
[Tpuznaku u YCJIOBHS MPOTEKAHUS bubnuoreka HOK
15 o
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH  COXpaHEHMs  MacChl  BEUIECTB. bubnmnoreka HOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brranciienuss koinn4yecTBa, MacChl BEIIECTBA bubnmoreka [HOK
10 YPaBHEHUAM XUMHUUYECKUX PEaKIUi https://m.edsoo0.ru/ff0d5708
Knaccudukanusa  XumMuyecKux eaKIuin
18 (coe I/IHq;HI/IHu a3JI0KCHUS 3aME eII{lI/I;[ bubamorexa LOK
A > P : HHCHITE, https://m.edsoo.ru/ff0d3f34
oOmMmeHa)
M. B. JlomoHOCOB — Y4EHBIN-
19 SHIUKJIONETUCT O60061eHne u bubmorexa LIOK
H AHCT. . H https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIus 3HAaHUI
20 Kontponbaast pabora Nel mo  Teme bubnuoreka [TOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIMM https://m.edsoo.ru/ff0d4290
Bos — cMech razoB. CocrtaB BO3ayXa.
21 KI/IC?I}(])XO — DJIEMEHT U MPOCTOE BE eHc}szo bubmorexa LIOK
poa p H ' https://m.edsoo.ru/ff0d448e
O30H
22 Ou3pueckue HW  XUMHYECKUE  CBOMCTBaA bubauoreka HOK



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

KHCJIOpoJia (peaKkuu OKHCIICHHs, TOPEHHUE).
Tlorarue 00 oxkcumax

https://m.edsoo.ru/ff0d4614

CrocoObl  mony4eHus KHUCIIOpola B

bubnunoreka LHOK

23 nabopaTopuu u MIPOMBIIIJIEHHOCTH. httos://m.edsoo.ru/ff0d497a
[IpumeneHue kuciaopoaa
TennoBolr 3(hPeKT XUMHUYECKON peaKIuH,
24 MOHITHE O TEPMOXUMHUYECCKOM YpaBHCHUU bubmmorexa LIOK
P P ’ https://m.edso00.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHIX PEAKITUIX
Tomnuso HE(TH, Olb U  METaH).
25 3ar ;{3HeHI/Ie( (bBo3 Zr CHOCOOBI er)o bubamorexa LIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[lpaktuyeckas pabora Ne 3 mo Teme
26 «[lonyuenne wu cobupaHue KHUCIOPOJA bubmorexa LIOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTB
97 Bomopon — »nemMeHT W mpocToe BEmecTBO. bubnuoreka HOK
Haxoxnenue B npupoae https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMHUYECKHE  CBOMCTBa bubnuoteka [HOK
BoJiopoa. [Ilpumenenue Bogopoa https://m.edsoo.ru/ff0d4dd0
bubmmoreka LHOK
2 I1
) OIVITHE © IHETOTax 1 COBIX https://m. edso0.ru/ff0d50d2
30 CriocoOsr MOJTY4ECHHS BOZIOpOAA B bubnuoteka L[TOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[IpakTtuueckass pabora Ne 4 mo Teme
31 «Ilonyuenne u  coOupaHue  BOJIOPOJIA bubamorexa LOK
i . P AOPOAd, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
i bubnuoreka LHOK
32 M i . A
OJISIpHBIN 00BEM Tra30oB. 3aKOH ABOTaIPO httos://m.edsoo.ru/Ffod542e
33 Boeruucnenust 06bp€mMa, KOJIMUECTBA BEIIECTBA bubnuoteka LHOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa 10 €ro W3BECTHOMY KOJHYECTBY
BEIIECTBA WU 00BEMY

https://m.edsoo.ru/ff0d55a0

Beruncnenus 00bEMOB ra3oB M0 YpPaBHEHHIO

bubnunoreka LHOK

34 0bé
peakiuu uHa OCHOBE 3aKOHa OOBEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIEHUH Ta30B
35 DOU3NIECKUE U XUMHUYECKHUE CBOMCTBA BOJIbI bubmorexa LOK
A https://m.edso0.ru/ff0d587a
36 Cocras OCHOBaHUM. [lonsitue 00 bubnuoteka LHOK
MHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. Haceimennsie u
37 HEHACBIIIEHHBIE PAcTBOpPBL. MaccoBasi A0S bubmorexa LOK
B PactBoOpeL. A https://m.eds00.ru/ff0d5h40
BEILIECTBA B pacTBOpE
Ilpaktuyeckas pabora Ne 5 mo Teme
38 «IIpuroroBneHue pacTBOPOB C ONPEACIEHHON bubmotexa LOK
p . N p p e https://m.edsoo.ru/ff0d5eba
MacCOBOH JI0JIeH paCTBOPEHHOTO BEIIECTBAY
39 Kontponbaast  pabora Ne2 mo  Tteme bu6nuoreka [TOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
Oxcunsr: COCTaB, KJaccuukanms, Bubnuoreka HOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenne ¥ XMMHYECKHE  CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M  aM(OTEpHBIX bubmmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUS: COCTaB, KJIaccu(puKaIus, bubnuorexa HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonyuenue W XMMHYECKHE  CBOMICTBa bubnuoreka [TIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 KucnoTsr: COCTaB, KJIacCU(pUKAIIUS, bubnuorexa HOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee?
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bubnmoreka LHOK

45 [TonydeHne u XMMHUYECKHUE CBOMCTBA KUCIOT
ya https://m.edsoo.ru/ff0dfee2
46 Comu (cpenHme): HOMEHKIATYpPA, CIIOCOOBI bubnuoteka HOK
MOJIy4YECHUS, XUMAYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckass pabota Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX ~ 3aJad 0  TeMe bubnmoreka HOK
«OCHOBHBIC KJIACCHI HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHU I
48 l'enernueckass CBsI3b  MEXAy  Kjaccamu bubnuoTtexa [HOK
HEOPraHUYECKUX COCAUHEHMI https://m.edsoo.ru/00ad9a50
bubmmorexa [HOK
49 O06o001IeHre U CUCTEMAaTH3alUsl 3HAHHUH
- 1 https://m.edso0.ru/00ad9cb?2
Konrponsaas  paGora Ne3 mo  Teme
50 "OCHOBHEIE KJIaCCHI HEOPraHUYeCKHUX bubsmorexa LIOK
. P https://m.edsoo.ru/00ad9ela
COCIUHCHUI
[lepBoie MTOIBITKH KJIacCU(UKAIINN
51 XUMHYECKHNX 3eMeHTOB. IloHaTHe 0 rpymmax bubmotera LOK
' py https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JICMEHTOB
[Tepuonnueckuii 3axkoH u llepuoamdeckas
52 cucremMa xuMuueckux oanementoB . U bubamorexa LOK
o https://m.edsoo.ru/00ada52c
MeHneneesa
53 Ilepuonsl, rpymmbl, HOATPYIIIILI bubmotera 1OK
PHOEL, TPYIHEL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenune atomoB. CocTaB aTOMHBIX SIEP. bubnmnoreka HOK
M3oTorbl https://m.edsoo.ru/00ada342
CrtpoeHne 53JIEKTPOHHBIX OOOJOYEK AaTOMOB
. bubnmnorexa HOK
55 snemeHToB llepuognueckoit cucremsr J[. WM.

MenneneeBa

https://m.edsoo.ru/00ada6bc
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XapaKTCpI/ICTI/IKa XHUMHUYECKOro 3JIEMEHTa II0

56 ero nonoxeHuro B Ileproandeckoii cucreMe bubnnorexa HOK
proa https://m.edsoo.ru/00ada824
. 1. MeHnneneesa
3nauenue llepuogmueckoro 3akoHa It
57 pasButus Hayku W npakrtuku. [ W bubnuoreka [TOK
MenneneeB —  y4€HbId, megaror u https://m.edsoo.ru/00ada96e
IpaKIaHUH
DneKTpOOTPULATENIBHOCTD aTOMOB bubnuoreka L[IOK
58
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka LHOK
59 Homnas XuMHIECKas CBA3k https://m.edsoo.ru/00adac34
60 KoBanenTHas moisapHas XuMHU4ecKas CBI3b bubnmorexa HOK
p https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HEMOIApHAS XUMHUUECKAS CBI3b Eubmiorexa HOK
p https://m.edsoo.ru/00adaab9
bubanoreka HOK
62 Crenens oxucnennus https://m.edsoo.ru/00adae28
63 OKHUCIIUTEBHO-BOCCTAHOBUTEIBLHBIE PEAKIINT Bubmiorexa HOK
peaKtt https://m.edsoo.ru/00adb076
64 OKHCIIUTEIA U BOCCTAHOBUTEIN bubmorexa HOK
https://m.edsoo.ru/00adb076
65 Kontponbaast pabora Ne4 mo  Tteme bubnuoreka I[TOK
«CtpoeHue aroma. XuMUYECKAsI CBA3bY https://m.edsoo.ru/00adb486
66 Pe3epBHblii YPOK. O06o01eHue " bubnuoreka HOK
cucTeMaTH3aIHsI 3HAHUI https://m.edsoo.ru/00adb33c
67 Pe3epBHblii YPOK. O060061eHne u bubnuoreka [TOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch?2
68 Pe3epBHbIii YPOK. O0006111EHNE u bubnuoreka LHOK
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cHCTeMaTH3aIus 3HaHUH

https://m.edsoo.ru/ff0d61c6
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9 KVIIACC

KoanuectBo yacos JJIeKTPOHHbIE
uugposBbIe
Nenn/m | Tema ypoka Konrtpoabubie | IlpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
Ilepuonnueckuii  3akoH. llepuogmdeckas
1 cucreMa Xumuueckux asnementoB J[. U 1 buommorexa LOK
B https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
2 XUMUYECKHX DJIEMEHTOB mepBbIx Tpéx | 1 bubmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
MEepPHOJIOB
3 Knaccuduxanus " HOMCHKIATYpa | bubnmoreka HOK
HEOPTraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buael  XUMHYECKOM  CBS3M W THIIBI 1 bubnuoreka HOK
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrponsHas pabora Nel mo Teme
5 «IloBTopenne wu  yrioybnenue 3HaHmid | 1 1
OCHOBHBIX Pa3/€J0B Kypca 8 Kiaccay
6 Knaccudukanus XUMHUECKAX peakiuil 1o 1 bubnuoteka HOK
Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[loHsiTHE O CKOPOCTH XMMHYECKON PEAKIIMH.
7 [loHaTe O TOMOTr€HHBIX W TeTeporeHHnIx | 1 bubmmorexka LHOK
p https://m.edsoo.ru/00adbe9a
peaxiusax
[lonsiTME © XMMHUYECKOM PpPaBHOBECHH.
3 @akTophl,  BIUAIONIME HA  CKOPOCTH 1 bubnmoreka [HOK
XMMHYECKOW  peaklMu W MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS
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9 OKHCIUTENTBHO-BOCCTAHOBUTEJIbHBIE bubnmoreka HOK
peaxkuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIUTUYECKON AUCCOLMALIMH. buGnuoreka [HOK

10
CubHbIE U clTabble 3JEKTPOIUTHI https://m.edso0.ru/00adcd68

11 HonHble ypaBHEHHUS PEAKIIAI bubmorexa HOK

P peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIOT U OCHOBAaHUH
12 B CBETE NpeJcTaBICHUN 00 bubmorexa HOK
. pest https://m.edso0.ru/00add5d8
ANEKTPOJIUTUYECKON AUCCOLMAIIIHI
XUMHYECKHE CBOWCTBA COJEHM B CBETE
13 MNpeACTaBIEHU 00  DJIEKTPOIUTHYECKOHN bubmmorexa HOK
pedl P https://m.edsoo.ru/00add8b2
JIUCCOIIAAIINHT
14 ITonsaTue o ruapoan3e coneu bubmmorexa HOK
AP https://m.edso0.ru/00add9d4
bubnnoreka HOK
15 O060011IEHNE U CHCTEMATH3a 3HAHHH
HHCHHE 1 CHCTCMATHSAMHA SHAMHH https://m.edso0.ru/00addd12

16 [lpaktuueckas pabora Ne 1. «Pemenue buGnuoreka [HOK
HKCIEPUMEHTAJIBHBIX 3a7aW) https://m.edsoo.ru/00addbfa
KontponbHas pabGora Ne2 1o Teme

17 «DIEKTPOIUTHYECKAS HCCOLIHALIUS bubmmorexa HOK

P a HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIUU B PACTBOPAX»

18 Ob6mas XapaKTePUCTUKA rajoreHoB. bubnuoteka LHOK
XuUMHUYECKHEe CBOMCTBA HA MpUMEPE XJIopa https://m.edsoo.ru/00addfe2
XJ10pOoBOAOPO. Consanas KHCJIOTA,

19 XUMHUYECKHE CBOICTBa MOJIyUYEHHUE bubnmorexa HOK

’ ya ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
20 [lpaktnueckass pabora Ne 2 mo Teme bubnmoreka HOK

«lTonyyeHne CONSHOW KHUCJIOTHI, MU3Y4YEHUE

https://m.edsoo.ru/00ade348
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€6 CBOUCTB»

Breraucnennst 1o YpaBHCHHUAM XHMHUUYCCKHUX

21 €aKIUil, eclIM OJWH M3 PEarcHTOB JaH B bubmmorexa LOK
p ’ P https://m.edsoo.ru/00ade488
U30BITKE
29 OO6mas xapakrepucTtuka syeMeHToB VIA- bubnmoreka [HOK
TpYIIIbI https://m.edsoo.ru/00ade64a
AnnoTpomnHbIe MO (UKAITIH CEpBL.
23 HaXO)KI,)I[eHI/Ie cepel U (Eé coenHHeHI/Iﬁp B bubnnorexa HOK
p . https://m.edsoo.ru/00ade64a
npupoze. XMMUYECKHe CBOMCTBA cephl
CepoBogopon, cTpoeHue, ¢Gu3MUecKue u bubnmoreka HOK
24 N
XUMUYECKHE CBOWCTBA https://m.edso0.ru/00ade802
Oxcuppl CEPBI. Cepnas KHCJIOTA,
25 bu3uvecKkue ¢ XUMHYECKHE CBOWCTBA bubamorexa LOK
’ https://m.edsoo.ru/00adea28
pPUMEHEHHE
XHWMHWYECKUE PEaKIMM, JIEKAIUEe B OCHOBE
26 OPOMBIIIJICHHOTO ~ CHoco0a  MOJy4eHUs buGnuoreka [HOK
CEpPHOM KHUCIOThl. XUMHUUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpPYXKaroIlei cpeibl COEAMHEHUSIMHU CEPbI
97 Brruncienue  MaccoBOM  JOJNM  BBIXOJA bubnuoreka LHOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO0mass xapakTepucTuka »dJeMeHTOB VA-
08 rpymmbl.  A30T,  pacnpoCTpaHEHHE B bubnmoreka HOK
npupose, GU3MYECKUEe U XUMHUYECKHE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMHaK, ero (¢u3MYecKue M XHUMHYECKHE bubnuoreka [HOK
CBOMCTBA, ITOJIY4YEHUE U IPUMEHEHHE https://m.edso0.ru/00adf004
30 [Ipaktuueckass pabora Ne 3 mo Teme bubnmoreka HOK

((HOqueHHe aMMHakKa, HU3YyUCHUC €ro

https://m.edsoo.ru/00adf180
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CBOHCTB»

A3oTHass kuciora, €€ (¢uU3NUeCKue W

bubnuoteka HOK

31
XUMUYECKHE CBOWCTBA https://m.edsoo0.ru/00adf306
Hcnionp30BaHUE HUTPATOB U COJICH aMMOHHUS
39 B KAuyecTBE MHUHEPAJIbHBIX YIOOpEeHUi. bubnmoreka [HOK
XHWMHUYECKOE 3arps3HEHHE OKPYKaroIleu https://m.edsoo.ru/00adf518
CpeIbl COSTMHCHUSIMH a30Ta
®ochop. Oxcua pochopa (V) u docdopHas
33 KUCTIOTa, (HU3MYECKHe W  XUMHUYECKHE bubamorexa LOK
o https://m.edso0.ru/00adf68a
CBOIICTBa, MOJIy4YeHUE
Hcnons3zoBanue (QochaTtoB B KadyecTse
34 MUHEpaJIbHBIX oOpeHmii. 3arpsi3HeHUE bubmmorera LOK
P . yAOOP ’ p https://m.edso0.ru/00adfc20
NpUPOAHOH cpenbl pocdaTamu
35 VYriepoa, pacnupocTpaHeHUE B IPHUPOJE, bubnmoreka HOK
¢buznyeckre U XUMHUYECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcunel  yriepona, wux (Qusmdeckue u
36 XUMUYECKHE  CBOMCTBA.  DKOJOTMYECKHE bubnmoreka HOK
po0JieMbl, CBA3aHHBIE C OKCUAOM YIJiepoja https://m.edsoo.ru/00adfebe
(V)
37 VYronbpHas KucnoTa u €€ coiu bubmmorexa HOK
https://m.edso00.ru/00ae006¢
[Tpaktnueckas pabora Ne 4 mo Teme
38 "TTomyuenue JIEKHCIIOTO rasa bubamorexa HOK
v - . https://m.eds00.ru/00ae027e
KauecTBenHas peakuus Ha kapOOHAT-UOH
[lepBoHayanbHBIE TIOHSITHSI 00
39 OpPraHuYECKUX BEIECTBaX KakK 0 bubnnorexa HOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoaa
40 Kpemuwnii u ero coennHeHust bubnuoteka HOK



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

[Ipaktuueckast pabora Ne 5. Pemenue
9KCIICPUMCHTAJIBHBIX 3aJa4d 10 TEMC

https://m.edso0.ru/00ae080a

bubnuoreka LHOK

41
«Baxueime HeMeTaJlJIbl u ux https://m.edso0.ru/00ae0bf2
COETUHEHUS
KontponbHas pab6ora Ne3 1o Teme

42 «Bakuenmme HEMETaJIJIbI " ux bubnmotexa HOK

https://m.edsoo0.ru/00ae0el18
COETUHEHUS
Oo61as XapaKTepUCTHKA XUMHYECKUX

43 3JIEMEHTOB — MeETauIoB. MeTammnyeckas bubnmoreka HOK
CBSI3b M METAJUIMYECKasl KpHUCTAJLIMYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA METAIOB
XUMHUYECKHE CBOMCTBa METAJIJIOB.

44 DIIEKTPOXUMHUUECKHUH s HaANPSOKEHUN bubnnorexa HOK

P P p https://m.edso0.ru/00ae1156
METAJLIOB
OO0mue crmocoObl TONyYeHUS METaJUIoB.

45 CnnaBpl. Belunciaenuss 1no  ypaBHEHMSIM bubnuoreka I[MIOK
XUMUYECKHX pEaklUMi, €eclid OIUH U3 https://m.edso00.ru/00ael1156
pEareHTOB COJEPIKHUT MPUMECH

46 ITousiTHE O KOPPO3UHU METAIIOB bubnmotexa HOK

PP https://m.edso00.ru/00ael278
bubnuoreka LHOK

47 €JIOYHbIE METAJIIbI
1 https://m.edsoo.ru/00ael14b?2

48 OKcuabl ¥ TUAPOKCUIBI HATPUS U KaTUs bubnmorexa HOK

P p https://m.edso0.ru/00ae14b2

49 [llenouyHo3eMebHBIE METAUIBI — KabIUNA U bubnuoreka HOK

Mar"uu https://m.edso0.ru/00ae15e8
. Bbubnuoreka OK
50 Baxneliime coeTUHEHNS KAJIbIIHAS 1

https://m.edsoo.ru/00ael15e8
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o1

O00011eHNEe U cUCcTEMATU3aLMs 3HAHUN

52 JKécTkocTh BOIBI M CIOCOOBI €€ YyCTpaHEHUs bubnuorexa HOK
A yerp https://m.edso00.ru/00ae1886
[lpaktuueckas pabora Ne 6 1o Teme
53 "KécTtkocth  BOABI U METOJBI eé bubmorexa HOK
| A A https://m.edso0.ru/00aelae8
yCTpaHCHUS
bubnuoreka LHOK
54 ATroMuHAN
https://m.edsoo.ru/00aelc64
55 AmdorepHble ~ CBOHCTBa  OKCHIa U bubnuoreka [HOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnnoreka [HOK
56 Keneso
https://m.edso00.ru/00ae1d86
57 Oxcunel, ruapokcunsl u comu xeneza (1) u bubnuoteka [HOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011eHrEe U cUCTEMATU3aLMsl 3HAHUN
[lpaktuueckas pabora Ne 7. Pemenue
59 DKCHEPUMEHTAILHBIX  3aJa4 10  TEME bubsmotera [OK
p . https://m.edso0.ru/00ae3de8
«BaxHeime MeTaIbl ¥ UX COETUHEHUD)
BbruncieHuss Mo ypaBHEHUSM XHMHYCCKUX
eaKIMH, eclIM OAWH W3 pPearcHTOB JaH B
60 i:sGHTKe AN coJie fKI/IT MIPUMECH bubmorexa HOK
ﬂvp p ’ https://m.edso00.ru/00ae1750
Brruncienuss MaccoBoii  JOIHM  BBIXOZA
NPOJIYKTA PEaKIHU
61 O00011eHe U cUcTEMATU3ALMs 3HAHUN
62 KonrponsHast pabGora Ned mo Teme
«Baxuelniue MeTalIbl U UX COSTUHEHU
63 BemectBa u maTepuanbl B IOBCEIHEBHOMU Bubnuoreka HOK

JKHU3HH 4YCJIOBCKaA

https://m.edso0.ru/00ae3f50
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64 XHUMHUYECKOE 3arps3HEHHE OKpYKaroIleu 1 bubnmoreka HOK
cpenbl https://m.edso0.ru/00ae4270
65 Ponp xumum B pemieHMM SKOJIOTMYECKHX 1 buGnuoreka [HOK
npobiem https://m.edsoo.ru/00ae4270
Pe3epBHblii YPOK. O6061eHue u bubnmoreka [HOK
66 . 1
cucTeMaTH3aInsI 3HAaHUH https://m.edso0.ru/00ae0d0a
67 PesepBHbIit YPOK. Oo6o06menne noy bubmmoreka [HOK
CHUCTEMaTHU3alMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHbIii YPOK. O6061ieHne ny bubnmoreka HOK
CUCTEMAaTH3alMs 3HAaHUN https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIbBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI UL YHEHUKA

* Xumus, 8 wimacc/ INabpuenssa O.C., Octpoymo WN.I'., CrnagkoB C.A., AKIHMOHEpHOE
obrmrectBo «M3narenbcTBo «IIpocBerieHne

* Xumus, 9 xmacc/ INabpuensu O.C., OctpoymoB W.I'., CnaaxoB C.A., AKIMOHEpHOE
obmectBo «M3narenscTBo «IIpocBemenue» I'abpuensn, O. C. Meronudeckoe

nocoboue Xumus 8-9 kitacc

https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobiel1461/

METOJUYECKHNE MATEPUAJIbI AJIS YUUTEJIA
OU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPChI CETU UHTEPHET

https://resh.edu.ru https://lesson.edu.ru



https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/
https://lesson.edu.ru/

Peanu3anus moayJsi «YpouHasi 1eiTeJIbHOCTD)» 10 XuMuM B 8-9 kiaccax

Hcnonb30BaHie BOCIHUTATEIBHBIX BO3MOXKHOCTEH OpraHU3allMyd YpOKa HAa YPOBHE OCHOBHOI'O
o01Iero 00pa3oBaHUS MPEAIIOIATACT:

1. HOI[I[Cp}KaHI/Ie HHTEPECA K YUCHUIO, K MMPONECCY IMO3HAHWA, aKTUBHU3allu1 IMO3HaBaTEILHOMN
JCATCIIbHOCTH O6yanOHIHXCH.

2. Bocrnuranue CO3HATENBbHON AMCHMILIUHBI (YMEHHE YYHMTENs IMOKa3aTh BaXKHOCTh y4eOHO-
MO3HABATEIbHOMN NEATEeIbHOCTH, YI€OHOM U TPYAOBOI TUCHUIUIMHEI).

3. ®opmupoBaHHE YMEHHMM M HABBIKOB OpPraHM3allMy YYallUMUCS CBOCH JESATEIHHOCTU
(opraHuzanusi CaMOCTOSITEIBHOM pa0OThl ydaluxcs, COONIOJEHNE TEXHUKU O€30MacHOCTH H
TUTHUEHUYECKUX MPaBUII, CBA3aHHBIX C OCAHKOM M OpraHu3anueil pabouero MecTa).

4. BocnutaHue KynbTypbl o0OIIeHHUS (OpraHu3anus OOUIEeHHs Ha Ypoke, (OpMHUPOBAHUSA
YUUTEIEM YMEHUM CIylIaTh, BBICKAa3bIBaTh U apryMEHTUPOBATh CBOE MHEHHUE).

5. ®opMupOBaHHE M PA3BUTHE OIIEHOYHBIX YMEHUH (KOMMEHTHUPOBAaHUE OIEHOK YUYUTENIEM,
00CyX/IeHHE OIICHOK C yYaIUMUCS, KOJJIEKTHBHOE OIICHUBAaHUE, B3aMMOIIPOBEPKA M OIICHUBAHUE

IPYT OpyTa yYaliuMHUCs).

6. Bocnutanue ryMaHHOCTH (XapaKTep OTHOIIEHUN «Y4HUTENb — YYEHHK», PETYJIMpPOBaHHE
YYHUTEJIEM OTHOIICHUH MEXy YUaIIUMUCH).

7. BociuraHue rpa’kA1aHCTBEHHOCTH, AaTpHOTU3Ma. Vcronp3oBaHue 60raToro HCTOpUIECKOTO,
KpaeBeUeCKOro COJAEpKaHUsd XUMHUYECKOro 0Opa3oBaHMs, 3HAKOMCTBO C JKM3HBIO BBILAAIOIIUXCS
OTE€UYECTBEHHBIX YUEHBIX-XMMHKOB, SBUBIIHUX IMPUMEPHI TPAKJAHCKOTO CIYXEHHS, HUCIIOTHEHMS
MaTPUOTUYECKOTO JIOJTra, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBAKEHHUS K T'€pPOMYECKOMY IMPOIUIOMY U
HacTosimeMy Hamero OtedecTBa, (POPMUPOBAHMIO MPEACTABICHUH O PAa3BUTHUM HAYKU XMUMHUU U
XMMHUYECKHX MPOU3BOACTB B Poccuu, 00 UX poiiy U 3HaU€HUH B KHU3HU OOLIECTBA U FOCYJapCTB



