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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON IPOrpaMMbl OCHOBHOTO 00I1IIEro 00pa3oBaHusl, MPEICTABICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (efepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnmm.

[Iporpamma 1o xuMuu Aa€T MOPEJCTaBICHUE O IENsAX, OOIIed cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiepKaHue,
npeaycMaTpUBaET paclpeielieHue €ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNPENENSICT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolIuxcs, OMNpeAesisieT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHHMM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH N3YUYEHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIILHOW JEATEIbHOCTU OOYYalolerocs IO OCBOCHUIO
y4e0HOTO co/iepKaHusl.

3HaHMEe XWMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromnierocsi, ero MpeACcTaBICHU O MaTepuaIbHOM E€IHMHCTBE MHUpPa, BAKHYIO
pOJIb UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPrUU U 00 DBOJIIOIIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIICIOBATEIHCKAX YMEHUH, HEOOXOIUMBIX KakKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUYN €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHMM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECIEUYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOpPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckrue 3HaHHS PACCMATPUBAKOTCA HA OCHOBE HAMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENHHO OT OJHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOT0 MPUMEHEHHUSI U TTOTYUYEHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAaHUSI B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPHUBJICUEHUEM 3HAHUN U3
paHee M3y4YEeHHBIX Y4YeOHBIX mpeaMeroB: «Oxkpyxkaromuii Mupy, «buonorus. 5—7
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbBHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a/1a4a
y4eOHOTro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOXKEHUM, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAayKd, B MPHOOIICHUU K



HAyYHBIM METOJIaM IMO3HAHUS MPU W3YYCHHH BEIIECTB U XUMUYECKUX pEaKUui, B
(GbopMUPOBAHUY U PA3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHOM U y4eOHO-UCCIEN0BATENbCKON JIEATEIbHOCTH, OCBOCHUH MPABHII
0€e3011acHOro 0OpaleHMsI C BEHIECTBAMH B IIOBCEHEBHON KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— ¢$opMUpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA CHUCTEMAaTHYECKOE MPUOOIICHHE
OoOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHue yciaoBHil, COCOOCTBYIOLIMX MPUOOPETEHUIO 00YUaIOIIMMHUCS
OMbITa PAa3HOOOPA3HON NEATETBbHOCTH, MO3HAHHUS W CAMOINO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATIBHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIoIller0o MHUpa, MCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUU
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
NesTEeIbHOCTH;

— (QopmupoBaHue y oOyyarommxcs T'yMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXpaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJIbHEUIIETO
oOy4eHuUs.

OO111e€e Yncio 4acoB, OTBEAEHHBIX IS U3YUEHHS] XUMUU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrabisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemectBa. dusnueckue CBOWCTBA BEHIECTB. ATrperaTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast oIl XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUM.

KommuecTBo BemectBa. Moisib. MonsipHas Mmacca. B3auMocBsi3p KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCIMHEHU.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XUMHUYeCKkHe ypaBHeHUsA. Kiaccudukanus
XUMUYECKUX pPEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKON IMOCYOMW, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHU, HAOII0ICeHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHMUsS XWMHYECKHX peaklMil (pasiioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
meau (1) mpu HarpeBanuu, B3aumoieicTBre *kene3a ¢ pactBopom cosd meau (II),
U3y4YeHUE CIOCOOOB PA3EJICHHUs] CMECEH: C MOMOIIBI0 MarHuta, puibTPOBaHUE,
BbIMIapMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH ITOBAPEHHOMN
CONMM, HaONIOCHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Ba:kueiie npeacTaBUTEIM HEOPIAaHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BemiecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
NOJIyYeHHUs] KUCIopoAa B JabopaTopud W NIPOMbIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennmoBoit 3¢ (heKkT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3]lyXa, YCWICHHE MAPHUKOBOIO 3(PeKTa, pa3pylIeHre 030HOBOT'O CIIOSI.

Bonopon — aneMeHT u mpoctoe BeulecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnors
Y COJIH.

Monsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnyeckre cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpEIL
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PacTBOpPE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4esoBeKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCHJIOB. [lonyueHne okcuaos.

OcHoBanus. Knaccupukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losmyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHYECKHE CcBoMcTBa KHCIOT. Pang axktmBHoctu MertamioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKEe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE CONEPKaHUs KUCIOpOAa B BO3AYyX€E, MOJyUEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCU0B U ONTMCAHKE
WX CBOMCTB, TIOJy4YeHHE, COOMpaHHME, pacClO3HaBaHHE M H3YYCHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3aumoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxxkHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEW pacTBOPEHHUsS BEIIECTB C PA3IHYHON
PacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IoB HEOPTAaHUIECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHNE B3aUMOJECHCTBUS



okcuna meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT C METajulaMu, peaKkiui
HEWUTpaIu3aluy, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOIO
MeTaJljla IPYyTrUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiilre KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
yaiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PeaAKIIUH

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnogmueckuit 3axoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
U. MenaeneeBa. KoporkonepuoaHas u JiuuHHonepuoanas popmel [lepuoaunueckoi
cucteMbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIIbL.
PU3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTomnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUS paJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyIIaM U NEPUOJaMm.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHasi W HEMOJSIpHasl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHYECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHHS. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IMAPOKCUIA LHMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHus, COSAUHEHHUS ).

Mesicnpeomemmnuie céasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYILECTBIISIETCS 4Yepe3 HCIONb30BaHHE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO1ue ecTecCTBEeHHO--HAyUHbIe MOHATHUS: HAYYHBINH (DaKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
HKCIIEPUMEHT, MOJICITUPOBAHKE, U3MEPEHHE, MOJIETb, SBJICHUE.

dwusuka: MmaTepusi, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJTUI, U30TOIIBI,
PaMOaKTUBHOCTh, MOJICKYJa, AJICKTPUYCCKUU 3apsiyi, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUECKHe BEIMYMHBI, €IMHULIBI
U3MEPEHHSI, KOCMOC, TIJIaHeThl, 3BE3/1b1, CoHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TIOPOIBI, ITOJIE3HBIC
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUMs

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XAMHUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KATBLUSA U UX COCTMHEHU
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaims 1 HOMEHKJIaTypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccuduxaiuys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKaM (110 YUCITY
W COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TeIioBoMYy 3(dekTy, 1o
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[OHITHEe 0 TOMOTE€HHBIX M TeTEPOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW pEaKUUMU M MOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKlUU,  JJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI

OKHUCIUTCIBbHO--BOCCTAHOBHUTCIIBHBIX peaKuHﬁ C HUCIIOJIBb30BaHHCM  MCTOJa
SJICKTPOHHOT'O OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y CioBus NpOTEKaHUs peakuil HOHHOTOo OOMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpoLEcca AUCCOLMAIIMH KUCIIOT, IeJI0ouel U cojiei (BO3MOMXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanbl U MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). XuopoBonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IMIOJy4Y€eHUE, NOpuMeHeHue. JleiictBue xjopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHeNIIME XJIOPUIbI U UX HAXOXKIECHUE B
IPUPOJE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue U (U3MUYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, U3NYECKUe U XUMUYECKUE CBOWCTBA (0011IMe KaK MpeCTaBUTeNs
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IPOMBIIIJIEHHOTO CIIOco0a IMOJIyYeHUsI CEpHOM KUCIOTHL. IIpuMeHeHue cepHOi
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue ceppl M €€ coenMHEHUWH B IIpupone. XUMHUYECKOE 3arpsA3HEHuE
OKpYXalolel Cpelbl COECOUHEHUSIMU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLICHHUS.



OOmast xapakTepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTEMEHH OKUCICHHS. A30T, paclpoCTpaHEHHE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MONMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ TMOodydyeHHe, (QU3NUECKUe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH AMMOHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XHUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COeIMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Docdop, alIOTpOMHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOUCTBA, MOJy4YCHUE.
Hcnonb3oBanue (hochaTroB B KauecTBE MUHEPATBHBIX YAOOPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosopor yriepona B mnpupoae. Okcuabl yriepona, UxXx (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPraHU3MBI, TMOJy4Ye€HUE U
npUMEHEHUe. DKOJIOTHYEeCKHe MpoOJIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KuciIoTa u e€ coid, ux (pu3MUeckrne W XUMHUYECKHE CBOWMCTBA, MOJIy4YCHHE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH M CEIbCKOM XO35UCTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOJYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: JKUPaAX, OCNKax, YriieBoJax — U UX
polu B OKM3HM 4YellOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCTMHCHUH.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNIYYCHHE W
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (IV) u kpemuueBoit kucinore. CUIUKATHI, UX UCIOJIbL30BaHUE B OBITY, B
POMBINUICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCcnepumenm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKre M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIOJB30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOI KUCIIOTHI, H3yUYE€HUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOI KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHUN (BO3MOKHO MCIIOJIb30BAaHUE BUICOMATEPUAIOB), 00pa3aMu a30THBIX
U GocopHbIX yAOOpeHUi, NoaydyeHue, coOupaHue, paclo3HaBaHUE U M3yueHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U HU3yYEHUE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAJUIMYECKUX pEMETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PacTBOPEHHBIX
BCILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHBOras3a, IOJIyYEHUE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOWCTB YIJIEKUCIIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIHUEH CUIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaHeWlne HEMETauIbl U HUX
COECTUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METaIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX MPUMEHEHUE B ObITY U IPOMBIIIIEHHOCTH.

[Ienounbie MeTambl: nonoxkeHne B [leproanueckoil cuCTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
THUAPOKCUIBI HAaTpusi W Kanus. [IpuMeHeHue WIeNOYHBIX METAIOB M HX
COEJIMHEHUMH.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
[lepnonuueckon cucreMe xumuueckux anemMenToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHne B npupoje. Pu3ndeckue 1 XUMUYECKHE CBOWCTBA MarHus U



KaJibIusl. BaxkHeiiime coeuHeHns! KanbIus (OKCUI, TUIPOKCU/I, colin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXxOXKJAeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THAPOKCUIBI U cou xkenesa (11) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHNE BHCOMATEPHAIOB), OCOOCHHOCTEH B3aWMOJCHCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIuii Ha MOHBI: MarHUs, KaJbIIHs, aTIOMUHUS, ITMHKA, xKeme3a (1)
u xenesa (III), menu (II), HaGmromeHHMEe W omHMcaHHE IPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a7ay No TeMe «Baxnenmme
METAJUIbI U UX COCTUHCHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTax U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemmnuwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU M3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 MCIOIB30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEeKYa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, — TUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas
pemeéTKa, CruiaBbl, (PU3MUYECKUE BEJIMYMHBI, €IUHUIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMHU M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTBIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMKI 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTHBHBIX LICHHOCTHBIX OPUEHTALUU W
pacILIMpEeHne OIIbITa ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUSA

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAHHsS 3HAYCHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popMaluen o
IIEPENOBBIX JOCTHMIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpa’aaHCKOr0 BOCIIMTAHUA:

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENLCKOM, TBOPYECKOW W JIPYTUX  BHJIAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCMEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aMOITOMOIITH B MPOIIECCE 3TOM Y4eOHOM JesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEAECHUE M NOCTYNKH CBOMX TOBAPHUILEH C IMO3ULIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIIEICTBUI TOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKM U COCTaBIISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS NPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()DOPMAIMOHHOW M YUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYCHHIO M TIO3HAHUWIO, JFO003HATEIHHOCTHh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOCKTHOM M  HCCIIEIOBATEIIbCKOMN
JIeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJICACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM JAEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAC KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIEeCTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJI 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN NTPUPOIHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphl, OCO3HAaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMmeranpeaMETHBIX pe3yJbTATOB BBIICISIOT 3HAYUMBbIC IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIIEHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TPOIECcC, OHKCIEPUMEHT U JPYyroe.), KOTOphIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETaxX W TO3BOJSIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAay4YHOW KapTHUHE MHUpPA, U YHUBEPCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YpaBHCHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0JIoJaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyUYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4Hble METObl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOI'O MCIIOJIBb30BAHMS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh U AaHAJIM3MpPOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHMsI 33]1aBaTh BOIPOCHI (B XOJ€ Auajiora 1 (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi Tembl, (POPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACATENIBHOCTH  IPU  pPELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHHBeEpCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSTh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEUIAracMble B YCIOBUU 331aHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMENICHUsl, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 2h(EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXPAHEHHWs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynmna)», manesie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckas cucrema xummudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YUCiIo SJIEKTPOHOB U
pacrnpezielieHue UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasl OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3IUYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIi, €eCTECTBEHHO-HAyYHbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICIECHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBIOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoia M KHCIIOpOJa), TPUTOTOBICHUIO PAaCTBOPOB C OMpeneIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (PeHONPTAICHH, METUIOPAHK

U pyTHE).

K xoHIiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BELIECTBO,
CJI0’KHOE BELIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcCTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBecHMe, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEID, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas penérka, Koppo3us METaIOB, CIUIABbI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMas KOHIIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS GopMyll
BEIIECTB M YPABHEHUN XUMUYECKUX PEAKITUA;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMYecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica Ilepuonmyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX DJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynna (A-Tpynma)» u «rnoOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIMEe 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COEIUHEHUHN B Mpejenax MajblX NEPUOJIOB U
[JIaBHBIX TOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
MpUMEPaMU MOJIEKYJISIPHBIX U HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa Mo ¢dopmylie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOIH30BAHUS XUMUYIECKOHN TIOCYA0H 1 Tab0paTOPHBIM
obopy/ioBaHMEM, a TaKXKe TMpaBuiaa oOOpalleHus C BeIleCTBaMH B
COOTBETCTBMM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEPAIIMK MBICIIUTEIILHOM IESITEIHFHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ITICHNEe, CHCTEMAaTH3aIINIO, BBISBIICHUE IPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABI TO3HAaHUS — HaOIIOICHHE,
U3MEpEeHUe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeabHbII U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbie IIpakTuyeckn
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI e padoThl
pecypchl
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE OHATUSA
L1 Xumus — BakHast 00J1aCTh €CTECTBO3HAHMS U 5 ) bubnunoreka LIOK
' MPAKTUYECKOU IeSITEILHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837¢
bubnunoreka LIOK
1.2 BemectBa €CKHE pea 13 1
HIECTBA M XHMITHCCKHIE peaKiiu https://m.edsoo.ru/7141837¢c
Uroro no pazneny 18
Pa3znen 2. BaxHeiiliue npeacTaBUTe I HEOPraHUYeCKUX BellleCTB
bubmnoreka IIOK
2.1 B .K ! o 6 1
O31YX. BHUCTOPOA. LIOHATHE 00 OKCHaX https://m.edsoo.ru/7141837¢c
bubmnoreka IIOK
2.2 Bonopoxn.Ilonarue o kuciaoTax U COJISIX 8 1
AOPOA https://m.edsoo.ru/7f41837¢
bubnunorexa LIOK
2.3 Boga. PactBopsl. [Torsarie 00 oCHOBaHUSX 5 1 1
g p https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 1 1 bubmuorexka [IOK
' COEIUHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. llepnonnyeckuii 3axkon u llepuoguyeckas cucrema xummuieckux 3j1eMeHToB /. . MenaesieeBa.

Xumuueckasi cBsizb. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE peakuuu

Crpoenne aToMoOB.



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

Ilepnonnueckuit 3akoH u Ilepuonnueckas

3.1 cHCTEeMa XMMHUYEeCKHUX snemMeHToB /. 1. 7 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
MenaeneeBa. CtpoeHue aToma
319 Xumuueckas cBsizb. OKHCIUTEIHLHO- 9 ) bubmuorexa [IOK
' BOCCTaHOBUTEJbHBIE pEaKLINU https://m.edsoo.ru/7f41837¢c
bu6nmmoreka [IOK
14 16
TOTO TO pasAety https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 4 bubmmorexa [IOK
PBHO® BP https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5 6
[TPOI'PAMME
9 KNIACC
KoanuectBo yacos DJIeKTPOHHbIE
ugposbie
Nen/m = HaumeHoBaHMe pa3fe/ioB H TEM NPOrpaMMbl Kourpoabusie IIpakTuyecku (pp )
Bcero o0pa3oBaTte/ibHbIE
padoThI e padoThbl
pecypchl
Paspnen 1. BemecTBo U XuMHu4ecKkHe peakun
11 [ToBTOpEeHue u yriny6ieHne 3HaHUH OCHOBHBIX 5 | bubmmnoreka HOK
' pasziesnioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLUALIMS. 2 ) 1 bu6muoreka [JOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gea 2. HemeTaaabl M HX COeAUHEHU ST

21 OO0m1as XxapakKTepuCcTUKa XUMHYECKUX 4 bubnmnoreka HOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
27 OO61mas xapakTepUCTHKa XUMUYECKUX 6 bubmmoreka [JOK
' sneMeHToB VIA-rpynmnsl. Cepa u €€ coeTuHeHus https://m.edsoo.ru/7f41a636
OO0mas XxapakKTepUCTUKA XUMHUYIECKHUX
23 3 eul\ieHTO]f VA f nnbl. A30T, pocdop u ux 7 bubmmorexa LIOK
' . Py ' ’ p https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO06111ast XapakTEPUCTUKA XUMHUYECKUX
24 on me IffTAer el YTaepoa U KpeMHUH 1 8 bubmmorexa LOK
' DJICMEHT PYHIIBL TIICPOL I Kp https://m.edsoo.ru/7f41a636
UX COEeIMHEHUS
Wroro no pazneny 25
Paznen 3. MeTaJIBI 1 HX COeIMHEHUS
bubnuoreka [{OK
. I 4
3.1 Obmpe CBOHCTEA METANIOR https://m.edsoo.ru/7f41a636
bubnmorexa LIOK
. % 1
3.2 Bakueiinme MeTauibl 1 UX COeIUHEHUS 6 hitps//m.cdsoo.ru/7f4 12636
Hroro no pazaeny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BemtecTBa 1 MaTepuaiisl B 5KH3HH YeJIOBEKA 3 bubmmorexa OK
) B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThbI
pecypchl

1 IIpeamer xumun. Poias XUMUHU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1 «IIpaBuna paGoTbl
3 B J1a00OpaTOpUM U IPUEMBI 00paIEHUS C 1 1 Bubmioreka IJOK
patop P P https://m.edsoo.ru/ff0d23dc
1a60paTOpPHBIM 000PYIOBAHUEM

4 UYuctele BemiecTBa U cMecu. CriocoOsl 1 bubnuorexa [JOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota Ne 2 «Paznenenue

5 cMmeceil (Ha mpuMepe OYUCTKH MOBApEHHON 1 1 bubmorexa HOK

P p P https://m.edsoo.ru/ff0d28c8
COJIN)»

6 ATOMBI U MOJIEKYJIBI. ATOMHO-MOJIEKYJISIPHOE | bubnmnorexa [JOK
y4yeHue https://m.edsoo.ru/ff0d2a6¢
XUMUYECKUE dTIEMEHTHI. 3HAKU (CHMBOJIBI)

7 XUMHUYECKUX AJIEMEHTOB. [IpoCThie U CI0KHbBIE 1 bubmmorexa [OK

P https://m.edsoo.ru/ff0d2be8
BEILIECTBA
3aK0H MTOCTOSTHCTBA COCTaBa BEIIECTB.
bu6mmorexa [IOK
8 Xumunyeckas popmyia. BaneHTHOCTh aTOMOB 1

XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae



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
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https://m.edsoo.ru/ff0d2eae

O30H

9 OTHOcUTENIbHAS aTOMHAs Macca. bubmuoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢

10 MaccoBasi 10711 XMMHAYECKOTO 3JIEMEHTa B bubmuorexa [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350¢

1 Konunuectso BemecrBa. Mosabs. MoinspHas bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230

12 du3nYeCKUe U XUMUYECKHUE SBICHUS. bubmuoreka [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa

13 [Ipu3Haky U ycinoBus NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6

14 3aKOH COXpaHEHMS MACCHI BEILIECTB. bubnnorexa [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88

L5 Beruucnenus koandecTBa, Macchl BEIIECTBA MO bu6mmorexa [IOK
YPABHEHUSAM XUMHUYECKUX PEAKIIAN https://m.edsoo.ru/ff0d5708
Krnaccudukanus XuMHYECKAX pPeaKIui
(coenuHeHus, pa3IoKeHHs, 3aMEIICHUS,

16 obmena). TemnoBoii 3QPeKT XuMHUUYECKON bubnuoteka [JOK
peaxkuu, MOHATHE O TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d3{34
YpaBHEHUH, YK30- U IHAOTEPMUIECKUX
peakuusx
M. B. JIoMOHOCOB — y4Y€HBIN-

17 sHnukIoneauct. O0o0mEeHne bubmmorexa LIOK

. https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIUs 3HAHUH

18 Konrtponsnas padora Nel no teme «BemecTa bubnuoreka [IOK
U XUMHUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Boznyx — cmecs razos. Coctas Bo3ayxa. Bu6mrorexa IOK

19 Kucnopos — 351eMEHT ¥ IPOCTOE BEILECTBO.

https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMUYECKHE CBOMCTBA

20 KHCJIOpoJia (peaKIuy OKUCIICHUs, TOPEHNE) buGnnorexa LIOK
poAa tp > TOPEHHE). https:/m.edsoo.ru/f0d4614
[TonsTre 06 okcumax
CrocoObI IOTYYCHUS KHCIIOPOJia B
21 J1a00paTOpUH Zlqn OMLIH_UIGHF;{OCTI/I bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
[IpakTrueckas padota Ne 3 o Teme
22 «Ilomyuenne u cobupanmne KuciIopoaa bubmmorexa [OK
yi . p posa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
TomnuBo (HedTh, yroib U MeTaH).
23 3arpsi3HeHHE BO3yXa, CIIOCOOLI €0 Bubmorexa ITOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
Bomopoa — a51eMeHT 1 MpoCcTOoe BEIIECTBO.

24 Haxoxnenue B npupone. dusnueckue u bubnuorexa [JOK
XMMHYECKHE CBOMCTBA BOIOPO/A. https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopona

)5 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnuoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme

26 «ITomyuenne u cobnpanue BoAOpoIa bubmorexa HOK

ya . P JlopoZa, https://m.edsoo.ru/ff0d4142
W3y4YEeHUE e€ro CBOMCTBY
MosnsipHblii 00BEM ra30B. 3aK0OH ABOTapoO.

57 Brruucnenus o00béMa, KOTUYECTBA BEIIESCTBA bubmuorexa [JOK
rasa 1o €ro U3BECTHOMY KOJIUYECTBY https://m.edsoo.ru/ff0d542¢
BEIIIECTBA W 00BEMY
Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO

N bubmuorexa [JOK

28 peaKiuy Ha OCHOBE 3aKOHA 0ObEMHBIX

OTHOIIICHUI ra30B

https://m.edsoo.ru/ff0d5708
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bubmuoreka [JOK

29 duznyeckue U XUMHUUECKHUE CBOICTBA BOJIbI
A https://m.edsoo.ru/ff0d587a
Bozaa xak pactBopurtens. HacrileHHEIE U
30 HEHACBI epHHBIe paCTBO bl. MaccoBast 1075 bubmmorexa [IOK
B PacTEOPRL A https://m.edsoo.ru/f0d5b40
BELIECTBa B pacTBOpE
[IpakTuyeckas pabora Ne 5 o Teme
31 «IIpuroroBiieHHE PACTBOPOB C ONPEACIEHHON bubmmorexa [IOK
p . . p p p https://m.edsoo.ru/ff0d5eba
MaccOBOH J0JIeil pacCTBOPEHHOTO BEILIECTBAY
1 KonTponbnas padora Ne2 o teme bubnuorexa [IOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
33 Oxcuppl: cocTaB, KiaccupuKaus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHUE CBOMCTBA
34 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa LOK
: P https://m.edsoo.ru/fl0d664e
OKCHJIOB
35 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bu6nmoreka [JOK
HoMeHKJatypa. [lonaTrue 06 nHAMKATOpAX. https://m.edsoo.ru/ff0d67ca
36 [TosnydyeHne u XUMHYECKHE CBOWCTBA bubnuoreka [IOK
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
37 [lonsiTHE O KMCIOTAX U COJAX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
38 Kucnotsl: coctas, kiaccudukanus, bubnnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
39 [Tonyuyenue u XMMUYECKHUE CBOMCTBA KUCIIOT bubmmorexa [OK
yi https://m.edsoo.ru/ff0dfee2
40-41 Comnu (cpemHue): HOMEHKIIATypa, CIIOCOOBI bubnuorexa [JOK

MOJIYYCHUS, XUMHUYCCKUC CBOMCTBaA

https://m.edsoo.ru/00ad9474
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Permrennie 3agaud o reMe «OCHOBHBIE KJIACCHI

bubmuoreka [JOK

42
HEOPraHWYECKUX COCAMHEHUMN https://m.edsoo.ru/00ad9b7¢c
[TpakTuyeckas pabora Ne 6. Pemenue
43 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [HOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKUX https://m.edsoo.ru/00ad9b7¢
COCINHCHHUI)
44.45 I'enernueckas cBsi3b MEXKy Kilaccamu bubnnoreka [HOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
46 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
B H https://m.edsoo.ru/00ad9cb2
47 KonTponbnas padota Ne3 mo teme "OCHOBHbIE bubnnoreka [JOK
KJIaCChl HEOPraHUYECKUX COCAUHECHUIT" https://m.edsoo.ru/00ad9¢la
[TepBbie TOMBITKY KIIACCHPUKAITUN
48 XUMHYECKHX 2JIeMeHTOB. IloHsATHE O TpyIIIax bubmorexa HOK
' 24 https://m.edsoo.ru/00ad9ffa
CXOOHBIX DIIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
bu6mmoreka [IOK
49 cucTeMa XUMMUYeCKux annemeHToB /1. U.
https://m.edsoo.ru/00adas52c
Menneneena
50 Ilepuoapl, rpynmel, Mo Bl bubmmorexa [IOK
p » TPYTTIBL, TIOATPYT https://m.edsoo.ru/00adas52c
51 Crtpoenue atomoB. CoCcTaB aTOMHBIX sIJIED. bubnmnorexa [JOK
N30TOomEI https://m.edsoo.ru/00ada342
CtpoeHue 3NIeKTPOHHBIX 000JI0YeK aTOMOB
52 anemMeHToB Ilepuoamdeckoit cucrtemsl . 1 bubmnorexa LIOK
p o https://m.edsoo.ru/00ada6be
Menneneena
XapaKkTepucTUKa XMMHUYECKOTO 3JIEMEHTA 10
. bubnmuotexa [JOK
53 ero nosioxkeHuto B [lepuoanueckoii cucreme

. 1. MenneneeBa

https://m.edsoo.ru/00ada824
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3nauenue [lepuoauyeckoro 3akoHa ajs

bubmuorexa [JOK
>4 PAsBUTHA HayKH H,_HpauK k. JI. 1. ! https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIU, MT€1aror U rpaKjaHuH
55 DNeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnnoreka [HOK
XUMHUYECKHX IJICMECHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
56 41 1
OHHATL XHMHIHECKAA CBASH https://m.edsoo.ru/00adac34
bubmuoreka [JOK
57 KoBanientHas mossipHasi XUMHUYECKasi CBSI3b 1
https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
58 KoBasieHTHas1 HEMOJIsIpHAsA XUMUYECKas CBSI3b 1
https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
59-60 2
Creneuy okucieHus https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
61-62 O - 2
KUCJIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIIUU hitps://m.cdsoo.rw/00adb076
bu6nmoreka [JOK
63 O 1
KHCTIHTEII 1 BOCCTAHOBITEH https://m.edsoo.ru/00adb076
64 KonrtponsHast padora Ne4 o reme «CtpoeHue 1 bubnnorexka [JOK
aToma. XUMHUYECKasl CBSI3b) https://m.edsoo.ru/00adb486
bu6mmoreka [IOK
65 00600 i 1
ODIHCHHE H CHCTCMATHIATI SHAHIH https://m.edsoo.ru/00adb33c
bu6nmoreka [JOK
66 00600 i 1
ODIHCHHE H CHCTCMATHIATI SHAHIH https://m.edsoo.ru/00ad9cb2
bubmuoreka [JOK
n . 1
67 TOrOBasi KOHTPOJIbHAs paboTa hitps:/m.edsoo.ru/f0d61c6
68 PezepBHblit ypok. O600111eHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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9 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Jlara uudposbie
Nen/m | Tema ypoka Kontpoabnbie  IlpakTuueckue
Bcero u3yyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
Ilepnonrueckuit 3aK0H.
| [Tepuoanueckas cucrema 1 bubnunoreka LIOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH
. bubnnorexa [IOK
2 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOTIOB
3 Krnaccudukanus 1 HOMEHKIATypa | bu6nmorexa LIOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMu4eckoi CBSI3U U TUIIBI | bubnuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpEHUe U yriydaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8
KJ1acca». BXOQHOU KOHTPOJIb.
6 Krnaccudukanus XuMuueckux | bubmmnorexka HOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmorexa LHOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIUSIX
2 IlonsaTne 0 XUMHYECKOM | bu6nunorexa LIOK

PaBHOBCCHUHU. q)aKTopBI, BIIHUAOIINEC

https://m.edsoo.ru/00adc28¢c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknumn
" IIOJIOKCHUE XUMHNYECCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6nuoreka [IOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

? peakunu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 muccouuanyi. CUIbHBIE U Ci1a0bIe Bubmaorexa ITOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHble ypaBHEHHUSI peakuit bubmorexa HOK
https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHMH B CBETE MPEACTABICHUI bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JUCCOITHAITUT
XUMUYECKHE CBOMCTBA COJICH B
13 CBETe MpecTaBleHut 00 bubmorexa HOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIIIN
14 [TonsTre o runponuse conen bubmmorexa OK
https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTU3aIus bu6moteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pemienne 3KCepuMEHTaIbHBIX brbmmorexa [TOK
https://m.edsoo.ru/00addbfa
3a1au»
KonTponbnas padota Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmnoreka [JOK

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

bubnunoreka LIOK

18 XUMHUUYecKre CBOMCTBA Ha PUMEPE
p p https://m.edsoo.ru/00addfe2
XJopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 nggqecxng CBOICTBA, IIOJIYUYCHUE bubmorexa [IOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTrueckas padota Ne 2 o Teme
20 «ITonydyeHne CONTHOM KHCIOTBI bubmorexa OK
yi . . ’ https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBOMCTB»
Boluucnenus no ypaBHeHUSIM
. bubmuoreka [{OK
21 XUMHUYECKUX PEaKIUi, €ClIu OJ1H
https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

” OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.

3 Haxosxxnenue cepsl u eé bubmuoreka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

P P P bubmuoreka [{OK
24 ¢bu3nuecKkrue 1 XuMHUYECKHe
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHasi KHCIIOTA,
25 ¢busznyecKkrue 1 XUMHUYECKHe bubmmorexa [OK
. https://m.edsoo.ru/00adea28
CBOICTBa, TPUMEHEHNE
XUMHYECKUE PEAKLINH, JICKALLNE B bubmuoreka [JOK

26 OCHOBE TIPOMBIIIUIEHHOTO criocoba https://m.edsoo.ru/00adec8a

IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bubmuoteka [IOK

XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COEIMHEHUSIMU cephl. Boruncnenue
MaccOBOM JOJIH BBIX0Ja MPOAYKTA
peaxkuuu.

OO1mas XxapaKTepUCTUKA 3JIEMEHTOB
VA-rpynmnsl. A3or,

bubnunorexa LIOK

27 acIpocTpaHeHUE B IPUPOJIE,
Pactpoctp pHpos https://m.edsoo.ru/00adeea6
(hU3UYECKHEe U XUMUYCCKUE
CBOMCTBA
AmMMHaK, ero Gu3nvecKue u
28 XUMHYECKHE CBOMCTBA, ITOIYUCHHE bubmorexa HOK
> OV https://m.eds0o.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padbora Ne 3 o Teme
29 «ITomyuenue amMmmuaka, H3ydeHue bubmmorexa LOK
- gt https://m.edso0.ru/00adf180
€ro CBOMCTB»

30 A3OTHas KUCIOTa, €€ (hu3ndecKkue u bu6nmorexa LIOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B KaUeCTBE MHUHEPATbHBIX

31 no0pennii. XUMHUUECKOE bubmmorexa OK
yAo0P ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLEl Cpebl
COEIMHEHHSIMH a30Ta.

1 KoHncrartupyromniasi KOHTpOJabHas

pabora.
Dochop. Oxcun dhochopa (V) u
dop docgopa (V) but6mmoreka [IOK
33 dbochopnas kucnoTa, PU3NIECKHUE U

XMMHYECKHE CBOMCTBA, MOJyYCHUE

https://m.edsoo.ru/00adf68a
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Hcnonp3oBanue gocdaToB B

KauecTBE MUHEPAIbHBIX YI0OpEHUH.

bubnunorexa LIOK

34
3arpsi3HEHUE NPUPOTHOMN Cpeibl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacipocTpaHeHE B
35 pu I; e g)mnlt){ecxie u bubmmorexa LIOK
pHpOAE, . https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOMCTBA
Oxcunel yriaeponaa, ux Gpusnveckue
U XUMHUYECKHE CBOMCTRA.
36 DKOJIOTHYECKHUE TPOOIEMBI bubmorexa HOK
P ' https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
Iv)
b K
37 VrojpHas KACIOTa U €€ COJIH nommorexa 110
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padota Ne 4 o Teme
18 "[losrydyeHue yrieKuciioro rasa. bubmmnoreka HOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027¢
kapOoHaT-uoH"
[TepBoHavabHBIC TOHATHUS 00
39 OpraHMYECKHUX BEIIECTBAX KaK O bubmorexa HOK
p m https://m.edsoo.ru/00ae054¢e
COCIMHEHHSIX YTIIepo/ia
b K
40 Kpemuuii u ero coeguHeHus nommorexa O
https://m.edso0o.ru/00ae080a
[TpaxTrueckas padota Ne 5.
41 Pemenne skcriepuMeHTaNbHBIX bubmuorexa [IOK

3aj1a4 110 TeMe «BakHenme
HEMCETAJJIBI U UX COCOUHCHU S

https://m.edsoo.ru/00ae0bf2
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KonrtponsHas padora Ne3 o reme

. bubnuorexa [JOK
42 «BakHelne HeMeTauIbl 1 UX
https://m.edsoo.ru/00ae0e18
COCITUHEHHUS
OOm1ast xapaKTepUCTHKA
XHUMHYECKHUX 3JIEMEHTOB —

13 METaJI0B. MeTaandecKkas CBsI3b U bubnunorexa LIOK
MeTaJUInYecKas KpUcTajuinyeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJJIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMUUECKUI PSII buGnuorexa LIOK

P . p https://m.edsoo.ru/00ael 156
HanpsH>KEHUHA METaJJIOB
OO6m1re cnocoObI MOTyYSHHS
MmetauioB. CriaBel. Beruucnenus
bubnunoreka LIOK
45 10 YPaBHEHUSIM XUMHYECKUX
. https://m.edsoo.ru/00ael 156
peakIuii, €clii OJIMH U3 PeareHTOB
COJIEPKUT MPUMECH
bubmmoreka IIOK
46 [TonsATHE O KOPPO3UH METAILIOB
https://m.edso0o.ru/00ael1278
bu6mmoteka IIOK

47 Illenounbie MeTamnbl. OKCUIBI U https://m.edsoo.ru/00ae14b2

TUAPOKCHU/IBI HATPUSI U KaJHs bu6nunorexa LIOK
https://m.edso0o.ru/00ael14b2
but6mmorekxa [IOK
[IemouHo3eMeNbHBIC METAJLIbLI —
o o . https://m.edsoo.ru/00aecl5e8
48 KaJablIU 1 Maruuii. Baxxaeiimue
bubnmnoreka LIOK
COEJIMHEHHS KaJIbIIHS
8 H https://m.edsoo.ru/00ael5e8
49 O000I11IeHNE U CUCTEMATHU3aIUs

3HAHUH
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KoHcratupyroniasi KOHTpOJIbHAsA

50 pabora.

51 JKEcTKOCTh BOJBI U CIIOCOOBI €€ bubmuorexa [IOK
YCTpaHEHUA https://m.edsoo.ru/00ae1886
[IpakTrueckas padorta Ne 6 o Teme

52 "YKECTKOCTL BOJBI 1 METOIEI €6 Bubmaorexa ITOK

" https://m.edsoo.ru/00aelae8
yCTpaHEHUs

53 N — bubmuoreka [{OK

https://m.edsoo.ru/00aelc64

54 AmMdoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64

bubnunoreka LIOK

33 Keseso https://m.edsoo.ru/00ae1d86

56 Okcupl, THIPOKCUIBI U COJTH bubmmoreka [JOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35¢6

57 O060061eHne U cucTeMaTHu3alus
3HAHUU
ITpakTuueckas padora Ne 7.

53 Pemenne skcriepuMeHTaIbHBIX bubmuoteka [IOK
3a7a4 no teme «BaxHeimme https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brruncnenus mo ypaBHEeHUSIM
XUMHUYECKHUX PEAKIIHii, €CIIU OJUH

50-60 U3 PEareHToB JIaH B U30BITKE WK bubmuorexa [IOK

COCPKUT MpuMecH. Beruncnenus
MacCOBOM J0JIM BbIXOJa IPOAYKTa
peakuuu

https://m.edsoo.ru/00ael1750
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O0001IeHYE ¥ CUCTEMATU3 AU

61 . 1
3HAHUU
KontponsHas padora Ne4 o reme
62 «BaxHeumme MeTaibl U uX 1
COCJIMHECHHU S
63 BemecTBa u maTepuaisl B 1 bubnmnoreka HOK
MOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arpsi3sHEHUE 1 bubmmoreka [JOK
OKpY’Karolllen cpeibl https://m.edsoo.ru/00ae4270
Ponp xumuu B perieHnn
65 9KOJIOTUYECKUX TTPOOIIEM. | bubmmoreka [JOK
O06o001IeHrEe ¥ cCHCTeMaTH3aIs https://m.edsoo.ru/00ae4270
3HAHUM.
bubnunoreka LIOK
66 Hrorosas KoHTpoOJIbHAS padboTa. 1 https://m.edsoo.ru/00ac0d0a
67 PesepBHblil ypok. O6006111eHNE U | bubmuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00adb33¢c
68 PezepBHblit ypok. O6o011eHNE U | bubmuoreka [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edso0.ru/00ad9cb2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumus, 8 kiace/ Kysnernosa H.E., Tutosa .M., I'apa H.H., Axumoneproe
obmiectBo «M3aarenscTBO «lIpocBemienne»

» Xumus, 9 kimace/ ,Kysuenosa H.E., TutoBa .M., I'apa H.H. Akuronepuoe
obmectBo «M3aatenbcTBo «lIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJIA

1. 'abpuensu O. C., Bockob6oiinukona H. I1., SmrykoBa A. B. HacronbHas
KHUTa yuurtend. Xumus. 8 ki1.: Mertoaudeckoe nocooue. - M.: Jlpoda, 2021.
2. T'abpuensn O. C., AmykoBa A. B. Tetpanp 1u1st 1a00paTOPHBIX OINBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. 'abpuensna «Xumus. 8 kiacey.
M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocoodue k yueonuky O. C. 'abpuensna
«Xumust». 8 kimace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 109.

4. T'abpuensn, O. C. Meronuueckoe nocooue k yueOnuky O. C. 'abpuensina
«Xumusi». 9 knace / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHosnorudeckue kaptel kK yueonuky O. C. 'abpuensna « Xumusl.
8 kimacey : metoaudeckoe nocoodue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHojorndyeckue kaptol K yueonuky O. C. I'abpuensna « Xumusi.
9 knace» : Mmerogudeckoe rmocooue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumust. 8 ki1.: KoHTpoapHBIE 1 TpoBepOoUYHBIe padboThl K yueOHuky O. C.



INabpuensna «Xumus. 8» / O. C. I'abpuenss, I1. H. bepeskun, A. A. YiakoBa

u ap. - M.: llpoda, 2022. nanHbie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

http://www.chemnet.ru I'azeta «XuMus» U cait 1jis yautens «5 uay Ha ypok
XUMHUHD

http://him.1september.ru Enunas komnexuust LIOP: [IpeameTHast KomieKus
«XUAMUD

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbBIE
skcniepuMeHThl: xumusi. Kommekuust Poccuiickoro o0nieo0pa3oBaTenbHOro
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onummnuaza mKoJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranuueckasi XuMus: JICKTPOHHBIM YUYCOHUK JIJIs1
CpPEIHEU IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHHU: 3JIEKTPOHHBIN Y4eOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUIEHK: XUMUS
http://www.chemistry.ru Jluctaniimonsasi OTuMIIMaa mo XuMuu:

TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHBIA MPOCKT
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