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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OImero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eiepalbHON padoyeil porpaMMbl BOCITUTAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpazoBaTeIbHbIX opraHuzanusax Poccuiickoit deneparnum.

[Iporpamma 1mo Xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEeH cTpareruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIMXCS CpPEACTBAMU y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
MpeayCMaTPUBAET pPACIPENEICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHAYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, OMNpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzainuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTEIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWE XUMHUHU CIY>KUT OCHOBOM it (OPMUPOBAHHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0AThHBIX
npo0JjieM yCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW y4uyeOHOM  JIEeSTEIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIILCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B (pOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;




CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanuble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHUHU Ha ONPEIEIEHHOM JTare €€
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 110 TMPUHIUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

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

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TMpeacTaBieHUd 00 ANEKTPOJUTHYECKOW JMCCOLMAlUMU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSASI PYHKITUU OOBSICHEHUS U IIPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJIYUYECHUS N3yYaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHUYECKOW COCTABIAIOIIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM TPUPObI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHMUS B Hayke. M3ydeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3Y4YEeHHBIX Y4YEOHBIX mpeameToB: «Okpyxaromuid mup», «buonorus. 57
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbBHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBI. 3a/1aua
y4e0HOTO TMpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUU —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAayKd, B MPHOOIICHHUU K




HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB U XMMHUYECKUX PEaKIui, B
GbOopMHPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMECHHUI U X TPUMEHEHUH B Y4€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B IIOBCETHEBHOM KU3HH.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1, KaK:

— (dopmMupoBaHHE MHTEIJIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJICHHOCTh OOy4YeHUST HA  CHUCTEMaTHYECKOE MPUOOIICHHE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUi, CITOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOITO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBIACHATH M OIICHUBATH SIBJICHUSA
OKPYXAaIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W OMbBIT, MOJIYYCHHBIC MPH H3YYCHHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBON
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroummxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHUMAHUS IICHHOCTH XUMWYECKUX 3HAHWN IS BBIPAOOTKH HKOJIOTHYCCKU
1eeco00pa3HOro TOBEICHUS B OBITY W TPYJOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H

CAaMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY NpO(uUiIs U HaMpaBlIEHHOCTU JAajbHeHIIero
oOy4eHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).




COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemectBa. dusnueckue CBOWCTBA BEHIECTB. ArperaTHOE COCTOSTHHE
BemlecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CrniocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
MOCTOSTHCTBAa cOocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAsS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3p KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTMHEHUH.

@u3NYECKUEe U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYecKue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu pabOoThl B JIAOOpAaTOpPUH U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMHCAHUE
bu3nYecKuX CBOWCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE
¢usnueckux (IJaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUN, HAOII0IeHUE U
ONMMCaHWE TMPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMOJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOIIBI0 MarHuTa, (puiIbTPOBAaHUE,
BBITIAPUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPoBEACHNE OYNCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapOCTEepPKHEBBIX ).

BaxHelline npeacTraBuTe M HCOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT u mpocroe
BenlecTBo. Haxoxxaenwe kuciaopoga B TOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KUCIopoAa B JabOpaTopud W IPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.




TennoBoit 3¢ (deKT XUMHUECKONW peaklud, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUue
BO3/yXa, YCHJIEHHE TApPHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnors
Y COJIH.

MounsipHbIit 00BEM Ta30B. PacdéThl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckne cBoWcTBa BOAbl. Boma kak pacrtBopurenb. PacTBOpEIL
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI BElIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpUpOZI€ ¥ B XKU3HU 4esIoBeKa. KpyroBopor BoAbl B mPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcupapl. Knmaccudukaims
OKCHUJIOB:  coyieoOpa3yromiye  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHYECKHE cBoMcTBa KHCIOT. Pan axktmBHocTu MeramioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3MYECKHE U XMMHYECKHUE CBOWMCTBA COJIEH.
[Tomydyenue conen.

['eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEECIICHUE CONEP)KaHUs KUCIOpOAa B BO3AYyX€E, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOPOJa, HAOIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropeHus (moxkapa), 03HaKOMJIEHHE C 00pa3iaMy OKCHJIOB U OTTUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHME, paClO3HaBaHHE M W3YYCHHUE CBOWCTB
BOJIOpo/a (TOpeHwue), B3auMoieiicTBre Bogoposa ¢ okcuaom meau (1) (BozmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEM pAcTBOPEHHUS BEIIECTB C PA3IHMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbllu€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAHUIECKUX BEIICCTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MCHEHUS
OKpAacCKH UHJIMKATOPOB B PACTBOPAX KUCIOT U NIENOYEH, U3YUEHNE B3aUMOJECHCTBUS




okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KACIOT ¢ METANIAMH, PEAKIUil
HEUTpAIN3alMY, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO
MeTajula JPYTUM U3 PacTBOPA COJIM, PELICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KJIacchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHne aromMoB. XHMHYECKasi CBAA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTHe o0
rpynmnax CXOJIHBIX JJIEMEHTOB (IEJIOYHbIE M UIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHJIbI
Y TUJIPOKCUIBI.

[lepnomnueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiiuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menpaeneesa. Ilepuonsl u TpyImimbl.
OU3NYECKNN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paguyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIiaM v NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs)  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAS CBS3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchbl OKMCIEHUs U BOCCTaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuyeckuui IKCnepumenm:

M3y4yeHHe OOpasloB BEIIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiu pa3aoKeHusl, COSTUHEHHUS).

Mescnpeomemmnoie ceazu

Peanuzanus MeXNpeaIMETHBIX CBA3€d MPU M3YYEHHM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOJIb30BaHME KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHATUHN, TAK U MOHSATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.




OO1ue ecTecTBEeHHO--Hay4HbIe MMOHATHUS: HAY4YHbIN (pakT, TUIIOTE3a, TEOpus,
3aKOH, aHalnu3, CHUHTE3, Kilaccu(ukaius, TMNEepUOJUIHOCTh, HaOIIO/ICHNUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHHE.

duznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHoe COCTOSHHUE BEIECTBAa, Tra3, (U3MUECKHe BEIHYMHBI, €IMHHULIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3BE€3/1b1, CoNHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOIbI, MTOJIE3HBIE
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepuognuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuoauueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIAaTypa HEOPraHMYECKUX BEUIECTB. XMMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanys XuMUYeCcKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCITY
¥ COCTaBy YYacCTBYIOIIMX B pEAKIMHM BEIIECTB, MO TEIUIOBOMY 3(deKkrty, 1o
VU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xXumMruyeckoM paBHoBecuu. DakTOpBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PpEaKUUH M TMOJIOKEHUE XUMHYECKOTO
pPaBHOBECHSI.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIC ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ pPEAKIIMH. CocraBieHue  ypaBHEHMIl
OKHUCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUA C  HCIOJIB30BAHUEM  METOJA
AJIEKTPOHHOTO OaJiaHca.




Teopus 3NEKTPOIUTHUECKON JUCCOLUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTBHI.
Karnonbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xumu4ueckoi cBsizu. Crenens auccoruanuu. CUIbHbIC U ClIa0ble AIEKTPOIUTHIL.

Peakuny noHHOro oOMeHa. Y cioBusl POTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha HOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(Xxopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEAKIIMHU OT
BO3JICHMCTBHSL  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpoLEcca AUCCOLUAIINH KUCIIOT, HIeJI0uel U cojiel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIINX
NPU3HAKM TMPOTEKAHHMs peakuil HMOHHOro ooOmeHa (oOpa3oBaHuE OcCalka,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUl (FOpEeHUe, pPEeaKIUuu pas3lIoKeHUs,
COCUHEHMsI), pAaclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAuECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 337a4.

HemeTauibl 1 X cOeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3MUecKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, Hiesnodamu). Xuopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IIOJy4YeHUE, NOpuMeHeHue. JleiictBue xjopa u
XJIOPOBOJIOPOJIa HA OPTaHU3M 4YesioBeKa. BaskHelme X10puabl U UX HAX0XKICHUE B
IIPUpPOJE.

O6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBoOpO, CTpOCHUE, (PU3HUECKHE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (0011IKe KaK MpeCTaBUTeNs
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CIOco0a MOMy4YeHUsi CepHOM KUCHOThl. [IpumeHeHue cepHoit
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue ceppl M €€ COeIMHEHUN B IIpupone. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMH cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLICHMS.




OOmast xapakrepucTuka 37aeMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHbIC CTETNIEHH OKHUCIEHHUSA. A30T, paclpocTpaHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
¢uznyecKnue U XMMHUUYECKHUE CBOMCTBA, NOJyyeHue U npuMeHeHue. Coyn aMMOHMUS,
uX (pu3nyeckue U XuMHYECKUEe CBOWCTBA, MpUMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ TMoiydyeHue, (U3MUECKue U XUMUYECKUE

cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHrue HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCJIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOWUCTBA, MOJYy4YCHUE.
Hcnonb3oBanue (hochaTroB B KauecTBE MUHEPAIBHBIX YAOOPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DHUKALUH,
pacnpocTpaHeHUe B IPUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLUSL.
Kpyrosopor yrinepona B mnpupoae. OKcuisl yriepoaa, uUX (U3MYECKUE U
XUMUYECKHE CBOMCTBA, JEHCTBUE HA J>KHUBBICE OpPraHuW3Mbl, [OJyYCHHUE U
npUMEHEHUe. DKOJIOTHYEeCKHe MPoOJIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUTIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ CONM, UX (PU3NYECKHEe W XHMMHYECKHE CBOWCTBA, MOJyYEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH M CEIbCKOM XO35HCTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, Oelkax, yriieBojax — U X
poid B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHwmii, ero ¢usnyeckue W XHUMHUYCCKHE CBOKMCTBA, IIOJNIYYCHHE W
npuMmeHnenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus o0 OKcHe
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IMPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHbIE MaTepuasbl: KepaMHKa, CTEKIIO,
[eMEeHT, OeToH, kene300eToH. I[lpobiembl 6€30macHOrO  MCIOJIb30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHUE 0Opa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN HAa XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB




UX TPOTEKaHMs, OMBITHI, OTpa)karouiue (QU3MUYecKue U XUMHUYECKHE CBONCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE BHUECOMATEPHUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COEAUHEHUSMU (BO3MOXXHO HCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCIIOTBI, U3YYEHUE XUMUUECKIX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakly Ha CyJb(haT-uOH U HAOII0eHIe TpU3HaKa e
MpPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U GocopHbIX yAOOpEeHUH, NodydeHue, coOupaHue, paclo3HaBaHUE U M3yueHUe
CBOICTB aMMMaKa, IMPOBEJACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-uOH W H3yYEHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUATIOB), H3Y4YEHHE MOJENEH KPUCTAIUIMUECKUX PEETOK anMmasa,
rpadura, (ymiepeHa, O3HAKOMJICHHE C MPOILECCOM aJICOPOLIMU PaCTBOPEHHBIX
BEILECTB AKTHMBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTHBOras3a, IOIYUYEHUE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKHUCIOTO rasa, MpOBEICHUE
KayeCTBEHHBIX peakluil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUEHUE NMPU3HAKOB UX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIHMEH CHIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHre 3KCIEPUMEHTANBHBIX 3a7a4 1Mo Teme «BaxHelme HemeTabl U HX
COETUHEHUSD).

MeTtasiibl M MX COCAUHEHUS

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHtoB . U.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTauioB. OO0mue
criocoObl mMosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounble MeTaJIbL: MoNoXkeHue B llepuoguueckoil cucreMe XMMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue WIeNIOYHBIX METAIOB M HX
COCJIMHEHUMH.

[[leno4yHO3EMENBbHBIE METAJUIBI MarHuid W KaJbLM: IOJIOXKEHUE B
[lepnonnueckon cucreMe xuMuueckux anemMeHnToB /1. . Menneneesa, crpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKrue U XUMHUYECKHE CBOKWCTBA MarHus U




KaJibl[usl. BaxkHeiire coefuHeHus Kanblus (OKCU, TUAPOKCHI, o). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJi0keHue B [lepuoandeckoit cucteMe XMMUYECKHUX SJIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOoXAcHWE B mpupoae. DPusumueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHHSA. AM(OTEpHBIE CBOMCTBAa OKCHAA M THIPOKCH]IA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3MUYEcKue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbl, THIPOKCUIBI U cou xkenesa (11) u xenesa
(III), ux cocraB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBaAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, ITPOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIuii Ha MOHBI: MarHus, KaJablHs, A TIOMUHUS, [TUHKA, xKese3a (II)
u xenesa (III), menu (II), HaGmromeHUEe W omHMcaHWE IPOIECCOB OKpAIWBAHUS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'UAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PELICHUE AKCIIEPUMEHTAIBHBIX 3a7a4d Mo TeMe «Baxknenime
METaJUJIbl U KX COCTUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW XKU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUel cpeanl (MpeaenbHasl TO0IMyCTUMAs
KOHIIEHTpalus BemecTB, nainee — [1/1K). Ponb xumMuu B peneHun dK0JIOrHYeCKUX
npo0iaem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemmoie ceazu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU M3YYEHHM XUMHUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONh30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUHN, TAK U MOHATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.




OO1ue ecTeCTBEHHO-HAyUHbIe MOHATHA: HAYYHBIH (DaKkT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupUKalusi, MEepUOJUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: MaTepus, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHI, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIIEKTPUUYECKUI 3apsi, MIPOBOHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEILIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAJUITMUECKast
peméTKa, CruiaBbl, (PU3MUYECKUE BEIUYUHBI, €IUHULBI U3MEPEHUSI, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yIOOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPasbl, TOPHBIE TOPOAbI, IOJIE3HbIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHbIE PECYPCHI.




IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIIeCTBE MpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CHOCOOCTBYIOT Mpoleccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMH 00YUYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIHUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUM H
pacCIIMpPEHUE OIBITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMainuei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax U MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NEesATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIBbHOCTH MPH
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMOITOMOIITH B MPOIIECCEe 3TOM Yy4eOHOM JesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBO€ TOBEJACHHWE W TMOCTYNKM CBOUX TOBApUIICH C TO3UIMHA HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHMSI TIOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TIPEICTABICHUSA O BEIIECTBE M XMMHYECKOW pPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Da3BUTHA HAyKHM U COCTaBISIOLINE
OCHOBY JIJIi TIOHUMaHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOMuMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbI, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN




JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HWH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaIbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0POBbIA 00pa3 *KU3HH, OCO3HAHUE TOCIEJICTBUNA U
HEIPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH NpH  OOpalieHuu ¢
XUMHUUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3aTuyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AESATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX  3HAaHMM MO  XUMHH, OCO3HAHHBIK  BBIOOP
WHJUBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalITUPOBATHCS B MPOGECCUOHAIBHOU Cpeie;

6) PK0JIOrHYEeCKOro BOCIUTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIEeCTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOoro oOpas3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3nYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 6€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy9aeMble TPU M3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHbIX C OKPYKAIOILIEH MPUPOJIHON CPEOH, JJIs MOBBILIECHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHUS TJIOOAJIBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON IIPAKTHKE.

METANIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX PpE3YJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TIOHTHS (3aKOH, TSOPHsI, TPUHITHTI,
runore3a, ¢akT, CUCTEMa, TIPOIECC, OIKCIEPUMEHT U JPYyroe.), KOTOPHIC
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOU




HAyYHOW KapTUHE MHPA, U YHUBEpPCAIbHbIC yUeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPHIE oOecreunBaioT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornuyeckue aAelcTBUA:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUU: PACKPBIBATh CMBICT XUMHUUYECKUX TMOHSATUM (BBIACISATH UX XapaKTePHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIBbHBIX ()aKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHYECKUX PEaKIIHM,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUYECKUE PACCYyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TPOIECCEe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENH, UCTIOJb3yEMbIE B XUMUHU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUUYECKON PEeakIMM — MPH PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3aJ1ad, ¢ y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BaAThb CYIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEYUMS B U3YUAEMbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

PUOOPETEHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTraHU3aIllMd W IIPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOaJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nnopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABJICHUS, MOTYyUYaeMyH0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHUBOPECUYMUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;




YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJBb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOIB30BAHUS PA3IMYHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJayl HECIO0XHBIMA CXEMaMH, JHarpaMMaMH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBEPCAJIbHBbIC Y4eOHbIC 1eHCTBHA:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIKN) TUCKYCCUH) IO CYIECTBY
oOcyxnaeMoi Tembl, (POPMyIUpPOBaTH CBOU TMPEIJIOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yibTaThl  IO3HABATEJIBbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XHMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O HCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4EeOHOTro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIUHAIUSI
COBMECTHBIX JEHCTBUM, OINPENCICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpCaJbHbIe yYeOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTD, BBIOUpaTh Hanbosee 3PGeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJUIOKEHHBIM  QJITOPUTM JEUCTBUA NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUUW 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO PE3yJIbTaTa 3asBICHHON 1I€JIM, YMEHUE
UCITIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3aJIaHUN.

MNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO MJaHHOM (QeaepanbHON paboyeilt mporpamMmon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIIOCOObI




NeucTBUM, crnenuduyYecKue I TpeAMETHOM o0macth  «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYAIlHsX.

K konIy oOyuenus B 8 ki1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JI0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, dK30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 3 EKT peakiuu,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KaTWOH, AaHUOH, pacTBOp, MaccoBas JIOJs BeIEeCTBa
(MporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU TIOHSTHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJB30BaTh XUMHYECKYI0O CHMBOJIUKY JUISI COCTaBJIeHUS (opmy
BEIIECCTB U YPABHEHUN XMUMUYECKUX PEAKIIHM;

OTIPEJIENISITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbica [lepmogmueckoro 3akona JI. M. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHa ABOTraJipo;

OMMMCHIBATh M XapakTepu3oBaTh Tabmuunyio Gopmy [lepuoamueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juvaTh IMOHATHUS «TJIaBHAs

noarpynmna (A-rpymmna)» u «mnobounas noarpynna (b-rpymma)y, maneie u
OonbllIe TEPUOAbl, COOTHOCHUTH OOO3HAYEHHs, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuueckmx osaementoB I .
MengeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB




XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 0011Iee Yuciio SJIEKTPOHOB U
pacmnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHWYECKHUE BEICCTBA,
XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
YpaBHEHHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4y€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHUMHUYCCKHUX IIPEBpaAllleHUH B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MAacCCOBYIO JIOJI0 XHMHYECKOro JJieMeHTa Mo ¢GopMmylsie COCIMHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEeaKIuy;

MIPUMEHSATh OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHE, CHUCTeMaTH3aluio, KiacCudUKaIuio,
BBISIBJICHUE MPUYUHHO--CJICJCTBEHHBIX CBS3EH — ISl U3YyUYCHHUS CBOMCTB

BCIICCTB M XHUMHYCCKHX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTObI
IIO3HaHUA — Ha6J'IIOI[CHI/I€, HN3MCPCHUEC, MOACINPOBAHUC, ISKCIICPUMCHT

(peanbHBIN U MBICIEHHBIN);

CJIeIOBaTh MPaBUJIaM MOJIb30BaHUS XUMHUUECKOM MTOCY10M 1 J1abopaTOPHBIM
o0OpyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBUM C HWHCTPYKLUUSMU IO BBINOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BomopoJia M KHCIIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMPENEIEHHON
MacCoOBOM JI0JIE PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH W MPOBOAUTH
XUMHUYECKHE 3KCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHUCJIOT C IOMOILbIO UHJIUKATOPOB (JaKMYC, (eHONPTAICHH, METUIOPAHK

U ApyTHe).

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

pPacKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYEeCKasi CBsI3b, TEIIOBOU 3(PdeKT
peakuuu, MOJb, MOJSIpHBIM  00BEM,  PAcCTBOp,  BJICKTPOJIMTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U




HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIHHO-BOCCTAHOBUTEILHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas peneéTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEaKIUM, NPEJACTbHO JIONMYCTUMas KOHILEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYII
BEIICCTB M YPABHCHUN XUMHUYECKUX PEAKIIN;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIMYecKasi) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH U XapaKTepHU30BAThH
Tabnuunyo Gopmy Ilepuogmdyeckol CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paziuuath MOHATHUS «rJ1aBHas mnoarpynmna (A-rpynmna)» U «moOouyHast
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U paclpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIUHEHUH B Mpejenax MajblX MNEPUOJIOB U
[JIaBHBIX HOJATPYMH C YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME WU CHEIUPUICCKUE XHUMHUYCCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, TMOJTBEPXKIAs OMUCAHUE
NpUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO




oOMEHa, ypaBHEHUS PEaKIWid, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIH;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO JjeMeHTa 1o (opMysie COeIUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJTI0IaTh TIPAaBHUIIA MTOIB30BAHUS XUMUYECKOHN TIOCYA0N 1 Ta00paTOPHBIM
o0opyJoBaHMEM, a TaKXke TMpaBuia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBIMOJHEHUIO J1TAOOPATOPHBIX
XUMHUYECKUX OIBITOB T10 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka U yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, IOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOpUI-, OpOMUI-, HUOAMI-,
kapbonat-, docdar-, cunukar-, cynbdar-, TUAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMK MBICIIUTEIILHOM JIEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHUE, 0000ICHNE, CHCTEMATH3aIIHIO, BBISBIICHUE IIPUUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YUYEHUS] CBOMCTB BEIIECTB U XUMHYCCKHX
peakiuii, €CTECTBEHHO-HAYYHBIC METOJABl IO3HAHWS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICIICHHBIN).




TEMATHUYECKOE IINTAHUPOBAHHUE

8 KVIACC

No HaumeHoBaHue pa3jie/ioB U
n/n TeM MPOrpaMMBbl

Pazpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

DJIeKTpOHHbIe (LM (POBbIe)
o0pa3oBaTe/bHbIE pecypChl

XuMusa — BaxkHas 00J1aCThb
11 €CTECTBO3HAHUS U
' MPAaKTUYECKOM IEATEILHOCTH

YCJIIOBCKaA

bubnunoreka LIOK
https://m.edsoo.ru/7f41837¢c

12 BemecTBa 1 xuMuueckue

peakiuu

Hroro no pasneny

15

20

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB

Boznyx. Kucnopog. [lonstue

2.1
00 okcugax

29 Bonopon.Ilonsatue o kucinorax
' U COJISIX

6

bu6nmorexa LIOK
https://m.edsoo.ru/7f41837¢c

bubmmoreka IIOK
https://m.edsoo.ru/7f41837¢c

)3 Bopa. PactBopsl. [lonsitue 06
' OCHOBAHMSAX

24 OCHOBHBIC KIIACCHI

HCOPTraHNUYCCKUX CO€IUHEHUI

11

bu6nunorexa [IOK
https://m.edsoo.ru/7f41837¢c

bu6nunorexa LIOK
https://m.edsoo.ru/7f41837¢c

Hroro no pazneny

30

Paspnea 3. llepunoanueckuii 3axkoH u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIHU




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.

Mennene-eBa. CTpoeHue

aToMa

bu6nmorexa [IOK
https://m.edsoo.ru/7f41837¢c

Xumuueckas CBS3b.
3.2 OKHUCIIUTEIBLHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

Hroro no pazneny

PesepBHOE Bpemst

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME




9 KUIIACC

HaumeHoBaHue pa3aeioB U TeM
NPOrpaMmblI

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

1.1

1.2

. BelecTBo U XUMHY€ECKHE peaknumn

[ToBTOpEHME U yriyOJIeHHE 3HAHUH
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX
peakiui

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

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

1.3

DNEKTPOIUTHYECKAs JUCCOLUAIIM.
XUMHUYECKUE PEAKIIMU B PACTBOpaAxX

Hroro no pasneny

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636

Paznen 2.

2.1

HemMeTanabl M X cCOeTUHEHUS

O6ma51 XapPaAKTCPUCTHKA XUMHUYCCKUX

anemeHToB VIIA-rpynmsl. ['anorenst

OO0m1as XxapakTepuCcTUKa XUMHYECKUX
anemeHToB VIA-rpynmsl. Cepa u eé
COEIMHEHUS

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a636

bu6mmoteka IIOK
https://m.edsoo.ru/7f41a636

OO0m1as XxapakTepuCcTUKa XUMHYECKUX
aneMeHToB VA-rpynnsl. A30T, pocdop u ux
COCIIMHEHUS

bu6mmoteka IIOK
https://m.edsoo.ru/7f41a636

2.4

OO11ast XapaKTepUCTHKA XUMHYECKUX
anemeHToB IVA-rpynnsl. Yriepon n
erMHI/Iﬁ 1 UX COCIUHCHU S

Hroro no pazneny

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




Paznen 3. MeTaJIBI M BX COETUHEHUS

3.1 OO01e CBOMCTBA METAJLIOB

3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI

Hroro no pazneny

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

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

Paznen 4. Xumus u okpyxamomas cpeaa

4.1 BemectBa 1 MmaTepraisl B )KM3HU YEJIOBEKa

Hroro no pasneny

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

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




IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIIACC

KoauuecTBO 4acoB 3ﬂeRTp0HHBIe

Ne uudgposbie
Tema ypoka KonTpoabubie IIpakTnueckue
o0pa3oBaTe/ibHbIE

n/n Bcero
padoThI padoThI
pecypcsbl

[Ipenmer xumuu. Posib XMUMHUHM B KU3HU bubmumoreka [IOK
yeJioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227¢e

Ilonstue o METOAaX IIO3HAaHUA B XUMHHU

[TpakTryeckas padora Ne 1 «IIpaBumiia paboTs
bu6mmorexa [IOK

aboparo éMbl o0Oparlie C
B JIabopaTopuu 1 IIpUEMbl OOpalliCHUS https://m.edsoo.ru/ff0d23dc

1a00paTOPHBIM 000PYIOBAaHHEM

Yucrelie BemecTBa 1 cMecu. CiocoObl bubmuorexa [JOK

pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca

[TpakTuueckas paborta Ne 2 «Paznenenue
cMmeceil (Ha mpuMepe OYUCTKH MMOBAPEHHOMN
COJIN)»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢
XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) bu6mmoreka [IOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2d50

ATOMEI 1 MOJICKYJIbL

HpOCTLIC 1 CJIIOKHBIC BCIICCTBA

ATOMHO—MOJICI(YJ'I}IpHOC Y4CHUC




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 Xumnueckas (o a. BaneHTHOCTH aTOMO
v A bopmyn HTHOCTL ATOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX HJIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNnbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
2 MaccoBas 105151 XUMHAYECKOTO JIEMEHTa B bubmuorexa [JOK
COEIMHEHNU https://m.edsoo.ru/ff0d350c
13 KommmuectBo BemecrBa. Mounb. Moisipaast bubnnoreka [HOK
Macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus koimuecTBa, MacChl BEIIECTBA bubnuoteka [JOK
10 YPAaBHEHUAM XMUMHUUYECKUX PEaKIIUi https://m.edsoo.ru/ff0d5708
Knaccudukanmsi XuMUueCcKuX peakiuii
bu6mmoreka [IOK
18 (coemuHeHus, pa3IoKEeHHs, 3aMEIICHUS,
https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O6o0uieHue u bubmmorexa LOK
et Hj https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHast padora Nel mo reme bubnuorexa [IOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUMY https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. Cocras Bo3ayxa.
X v bu6mmorexa [IOK
21 Kucnopos — ay1eMeHT ¥ IPpOCTOE BEILECTBO.

O30H

https://m.edsoo.ru/ff0d448e




dusnueckre U XUMHUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliMKM OKUCIIEHUS], TOPEHUE) bubmmorexa LHOK
poa (peart » TOPEHHE). https://m.edsoo.ru/ff0d4614
INousarue 06 oxcugax
CriocoObI oTydeHusT KHCIIOPOia B
23 J1a00PaTOPHUU U IIPOMBIIIIEHHOCTH bubmmnorera [IOK
patop P ‘ https://m.edso0o.ru/ff0d497a
[IpumeneHnue kuciopoa
TermmoBoit 2 hEKT XUMHUUESCKON PEaKITNH,
24 MOHSITHE O T(i)(bMOXHMquCKOM paBHeHI/II/I bubmorexa LOK
P P ’ hitps://m.edso0.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIUIX
Tomnmuso (HedTh, YTOJIb U METAH).
25 3ar $I3H€I§I/I€ql;03 ” a, CIIocoObI Zro bubmmorera [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonmyuenne u cobupanue Kucjiopoaa bubmorexa LIOK
ya . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bonopox — 35meMeHT U IPOCTOE BELIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
)% dusnvecKkue U XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 ITo € 0 KHCJIOTaX 1 CO
TUTTHE O KHCHOTAx H COMAX hitps://m.edso0.ru/f0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnuotexa [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTruyeckas padora Ne 4 o Teme
31 «ITonyuenne u cobupanme BogOPOIa bubmorexa LOK
vt oHp FOPOA, hitps://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
.. b K
32 MossipHblii 005EM ra3oB. 3ak0oH ABOTaPO nomorexa LO

https://m.edsoo.ru/ff0d542e




Brrancnenus O6’béMa, KOJIMYECTBA BECIICCTBA

33 rasa o ero u3BECTHOMY KOJUYECTB bubmmorexa [TOK
. Y M https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIIN 00BEMY
Boruncnenust 00bEMOB ra3oB M0 ypaBHEHHUIO
34 €aKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HOK
peaidii 1 https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
35 Du3NYECKUE U XMMUYECKUE CBOMCTBA BOJIbI bubmmorexa [IOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [Tonstue 06 bubnnorexa [HOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbleHHbie U
37 HEHACBIIICHHbIE paCcTBOPBL. MaccoBas 1071 bubmorexa HOK
H PacTBOpEL A https://m.edsoo.ru/ff0d5b40
BEIIECTBa B pacCTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «IIpuroroBiieHHE PACTBOPOB C ONPEACIEHHOMN bubmmorexa [TOK
p . . p p el https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIIECTBAY
39 KonTtponbHas pabota Ne2 o reme bub6nuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KjIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHMCIJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Bubmmorexa LHOK
: P https://m.edsoo.ru/f0d664e
OKCHJIOB
4 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnoreka [JOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca




m Kucnotsr: cocras, kmaccudukanms, bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHue u XuMHUUYECKHE CBOMCTBA KUCTIOT bubmorexa HOK
e https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bubmmoreka [JOK
MOJy4YEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33724 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
43 I'enernueckas cBsi3b MEKy KilacCaMu bubnuorexa [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o001IeHNEe ¥ CHCTeMAaTH3alns 3HAHUN
t t https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmmorexa [TOK
o P https://m.edsoo.ru/00ad%ela
COCTMHEHU I
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMHUYECKUX 1eMeHTOB. [loHaTue o rpynnax bubmmorexa [TOK
) pyn https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Tepuoanueckuii 3akoH u [leprnonnueckas
52 CI/I(ll?TeMa XAMHUYECKUX BHeMeII;TOB pIm 1 bubmorexa HOK
T https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepuonsl, TpyIIIbL, TOATPYIIHEL bubmorexa LOK
p - TPY ’ Py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubnmuotexa [JOK

30TONEI

https://m.edsoo.ru/00ada342




CTpOCHI/Ie SJICKTPOHHBIX 000J104YEK aTOMOB

bu6mmoreka [IOK

55 I1 7| ..
anemeHToB llepuoanyeckoit cucrtemMsr /| hitps-//m.cdsoo.ru/00adabhe
Menpeneena
XapakTepucTUKa XUMUYECKOTO AJIEMEHTA 110
. bu6mmoreka [IOK
56 ero noJjioxkeHuto B [lepuoanueckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuTHUs HayKu U npaktuku. . 1. bubnmoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpak1aHuH
53 DNEeKTPOOTPHUIIATEIILHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honua ecKas CBA3
HIFET XHMITCCRas CBA3H https://m.edsoo.ru/00adac34
60 KoBasienTHAas OIApHAST XUMHUYECKAs CBI3b bubmaorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenonapHasg XuMHuueckas CBI3b bubmorexa LHOK
P https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 C
TCTEHb OKRUCCHIA https://m.edsoo.ru/00adae28
63 OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIINU Bubmorexa ITOK
peaxtl https://m.edsoo0.ru/00adb076
64 OKUCINTEIN U BOCCTAHOBUTEIN bubmmnorexa LIOK
https://m.edsoo.ru/00adb076
65 KonrtponbHast padora Ne4 o reme «CtpoeHue bubmuoreka [IOK
aToMa. XuUMHUYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o011eHNE U bubmmoreka [IOK

CHCTeMaTHu3alus 3HaHu’

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




67 PesepBHbIil ypok. O6001IeHIE 1 | bubnnoreka [HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
68 PesepBHelil ypok. O600611eH1E 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KUIIACC

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

[Iepnoanueckuit 3akoH. Ilepuonnueckas
CcUCTEeMa XUMMUYECKUX ieMeHToB /1. 1.
MenneneeBa

bubnunoreka LIOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHYCCKUX 3JICMCHTOB IICPBBIX TpéX
MIEPHOIOB

Knaccugukarus u HoMeHKIaTypa
HEOPraHMYECKUX BEIICCTB

Bunpr XHUMHYECKOM CBSI3U M THUIIBI
KPpHUCTATINYCCKUX peIJ_IéTOK

bubmuoreka [{OK
https://m.edsoo.ru/00adb6b6

bubmuoreka [{OK
https://m.edsoo.ru/00adb7e2

bubnunoreka LIOK
https://m.edsoo.ru/00adbac6

KonTpoasHnas padora Nel no Teme

«IToBTOpeHue u yriay0iaeHrne 3SHaHUI
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»

Knaccugukaius XuMUuecKux peakuui no
Pa3IUYHbBIM IpPU3HAKAM

ITonsTue o CKOpPOCTH XUMHYECKOH PpCaKkIuu.

IToHsiTHE O TOMOT€HHBIX U reTCPOrcHHBIX
pCaKknusax

bu6nmorexa LIOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka IIOK
https://m.edsoo.ru/00adbe9a

ITonsTHE O XUMHYECKOM PaBHOBCCHHU.
@DakTOpBI, BIUAIOIINE HA CKOPOCTh
XUMUYECKON PEAKLUU U ITOJIOKEHUE
XUMHUYECKOIO PAaBHOBECHUS

but6mmorekxa [IOK
https://m.edsoo.ru/00adc28c




OKHCITUTEIBHO-BOCCTAHOBUTEIBHEIE
peakiuu

Teopus SAEKTPOIUTUYECKON TUCCOIHAITIH.
CwibHBIC U CITa0bIe AJICKTPOTUTHI

bu6nmoreka [IOK
https://m.edsoo.ru/00adcade

bubnunoreka LIOK
https://m.edsoo.ru/00adcd68

HNounble ypaBHEHUS peaKInid

bubnunoreka LIOK
https://m.edsoo.ru/00add448

XMMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUN

B CBETE NpEACTaBICHUN 00
ANEKTPOIUTUICCKON TUCCOLMAIINT

bubnunoreka LIOK
https://m.edsoo.ru/00add5d8

XMMHYECKHE CBOMCTBA COJIEN B CBETE
MIPEJICTABICHUIA 00 IEKTPOIIUTUYCCKOM
UCCOLIMAINU

bubmuoreka [{OK
https://m.edsoo.ru/00add8b2

ITonsiTue o ruapoaU3e colien

bubmuoreka [{OK
https://m.edsoo.ru/00add9d4

O0001IEHHE U CUCTEMATU3ALIUS 3HAHUN

bubnunoreka LIOK
https://m.edsoo.ru/00addd12

[IpakTuueckas pabora Ne 1. «Pemenue
SKCIICPUMCHTAJIBHBIX 3aa4»

Konrtponsnas pabora Ne2 o treme
«OIIEKTPOINTUYECKAS TUCCOLMALINS.

XUMUYECKUE PEAKIIUU B PaCTBOPAX)

OO011ast XxapakTepUCTHKA raJOr€HOB.
XVMMHYECKHE CBOWCTBA HA IIPUMEPE XJI0pa

bu6nmorexa LIOK
https://m.edsoo.ru/00addbfa

bu6nmorexa LIOK
https://m.edsoo.ru/00addecO

bu6mmoreka IIOK
https://m.edsoo.ru/00addfe?

Xnoposogopoa. CoJisiHast KUCIOTA,
XUMHYECKHUE CBOMCTBA, MOJyYCHUE,
IIPUMEHEHNE

but6mmorexa [IOK
https://m.edsoo.ru/00ade104




[TpakTuueckas padota Ne 2 o Teme
«IomydeHnue COITHON KUCIOTHI, U3Y4CHUE
€€ CBOMCTB»

BbruucieHus Mo ypaBHEHUSAM XUMHYECKUX
peaKIui, €CIM OJMH U3 PEarcHTOB JIaH B
n30BITKE

OO01mas xapakTepucTrka 3eMeHToB VIA-
TPYIIIbI

bu6nmoreka [IOK
https://m.edsoo.ru/00ade348

bu6nmoreka [IOK
https://m.edsoo.ru/00ade488

bubnunorexa LIOK
https://m.edsoo.ru/00ade64a

AJTOTpOTTHBIC MOTU(DUKAIINH CEPHI.
Haxoxenue cepbl U €€ COETMHEHU B
npupozae. XuMHYECKHE CBOMCTBA CEPbI

CepoBoaopoi, ctpoenue, Gpu3nieckue u
XUMHYECKHUE CBOMCTBA

Oxkcuabl cepsl. CepHas KMCIIOTA,
buznyecKkne 1 XuMHUYEeCKHe CBONCTBA,
MIPUMEHEHUE

bubnuoreka [{OK
https://m.edsoo.ru/00ade64a

bubmuoreka [{OK
https://m.edsoo.ru/00ade802

bubnunoreka LIOK
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE

MMPOMBIINIJICHHOT'O crocoba MOJIYYCHUA

CEpPHOM KUCIOThI. XUMUYECKOE 3arpsiI3HEHHE
OKpY’KaloIllel cpebl COEAMHEHUSIMU CEPBI

bubmmoteka IIOK
https://m.edsoo.ru/00adec8a

Brramcinenre MaccoBOM JOIH BRIXOIa
MPOAYKTA PEaKIuu

OO01mas xapakTepucThKa 3JIeMEHTOB V A-
rpynmsl. A30T, paCIpOCTPAHEHHUE B
npupoje, Gu3nIecKue 1 XUMHIECKUE
CBOMCTBaA

AMMHUak, ero Gpu3nuecKue 1 XUMUIECKUE
CBOWCTBA, ITOJIyYEHUE U IPUMEHEHUE

bu6nmorexa LIOK
https://m.edsoo.ru/00adec8a

bu6nunoreka LIOK
https://m.edsoo.ru/00adeea6

bubnunorexa LIOK
https://m.edsoo.ru/00adf004




[TpakTrueckas padota Ne 3 o Teme
«ITonydyenne aMmmuaka, u3yueHue ero
CBOWCTB»

A3oTHas KucioTa, e€ husndeckue u
XUMHUYECKHE CBONCTBA

bu6nmoreka [IOK
https://m.edsoo.ru/00adf180

bubnunoreka LIOK
https://m.edsoo.ru/00adf306

Hcnons3oBanue HUTPATOB U COJIEH aMMOHUS
B KaUECTBE MHUHEPAIBHBIX YI0OpEHUH.
XUMHUYECKOE 3arpsi3HEHUE OKPYKaAIOIIEH
CpeIbl COeTMHEHUSAMHU a30Ta

bubnunorexa LIOK
https://m.edsoo.ru/00adf518

®dochop. Okcun pocdopa (V) u pochoprast
KHCJIOTA, (1)I/I3I/I‘-ICCKI/IG U XUMHWYCCKHUEC
CBOMCTBA, IIOJIy4CHHUE

bubnunoreka LIOK
https://m.edsoo.ru/00adf68a

Hcnonb3oBanue hocdaToB B KauecTBE
MUHEpAJIbHBIX YI0OpeHHIA. 3arpsi3HeHue

PHUPOIHON cpeapl hocharamu

VYriepon, pacipoCTpaHEeHUE B IPUPO/IE,
du3nueckre U XMMUYECKHE CBOWCTBA
Oxkcuppl yraeposa, ux pusndeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE

HpO6J’ICMBI, CB3aHHBIC C OKCUIOM YTJICPOda
V)

bubmuoreka [IOK
https://m.edsoo.ru/00adfc20

bubnmorexa LIOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka IIOK
https://m.edsoo.ru/00adfebe

YroapHasg KUClIoTa U €€ COoJIn

[TpakTrueckast padota Ne 4 o teme
"ITosrydeHune yrieKucioro rasa.
KauectBenHas peaxius Ha KapOOHAT-HOH"

bu6mmoreka IIOK
https://m.edsoo.ru/00ae006¢c

but6mmorekxa [IOK
https://m.edsoo.ru/00ae027¢e




[lepBoHavanbHbIe MOHATHS 00
OpraHUYECKUX BEIECTBAX KAK O
COEIMHEHUSX YIiepoaa

Kpemuuii u ero coeaHeHust

[TpakTuueckas padora Ne 5. Pemenne
SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME
«BaxkHenume HeMeTallbl U UX
COCTMHEHUS»

Kontponbnas paborta Ne3 mo teme
«Baxxnelime HeMeTaIbl U UX
COCTUHEHUS

O6ma;1 XapaKTCPHUCTUKA XUMHUUCCKUX
3JIEMEHTOB — METaJNIOB. MeTamndeckas
CBA3b 1 MCTAJNIMYCCKAA KPUCTAJUINUCCKAA
peméTKa. duznyeckre CBOMCTBAa METAJIOB

bu6nmoreka [IOK
https://m.edsoo.ru/00ae054¢e

bu6nmoreka [IOK
https://m.edsoo.ru/00ae080a

bu6nmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bubnuoreka [IOK
https://m.edsoo.ru/00ac0e18

bubnunoreka LIOK
https://m.edsoo.ru/00ae103e

XUMHYECKHE CBOMCTBA METAJLJIOB.
DNEKTPOXUMUYECKUN P HAIPSHKEHUM
METaJJIOB

bu6mmoteka IIOK
https://m.edsoo.ru/00ael 156

OO6mue cnocoObl MOTYYEHUS METAJLIOB.

CnnaBel. Beruncnenus no ypaBHeHUsIM

XAMHYECKUX PEaKIUi, €CIIU OJUH U3
pPEareHTOB COAEPKUT IIPUMECH

bu6mmoteka IIOK
https://m.edsoo.ru/00ael 156

ITousTue o KOppO31uHu METAJIJIOB

but6mmoreka [IOK
https://m.edsoo.ru/00ae1278

IIenounkie METaIIbI

but6mmorekxa [IOK
https://m.edsoo.ru/00ae14b2

OKCI/I,[[BI U TUAPOKCUIBI HATPUA U KaJIUA

but6mmorekxa [IOK
https://m.edsoo.ru/00ae14b2




[llenoyno3eMeNnbHBIC METAJIIbI — KAIbILIHN 1
Maruum

Baxkueiinine coefMHEHNS KaJIbIU

O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI

bu6nmoreka [IOK
https://m.edsoo.ru/00ael5e8

bu6nuoreka [IOK
https://m.edsoo.ru/00ael5e8

KécTkocTb BOBI U CLIOCOOBI €€ yCTpaHeHUs

bubnunoreka LIOK
https://m.edsoo.ru/00ae1886

[IpakTuueckas padora Ne 6 o reme
"KECTKOCTL BOABI 1 METOIEI €6
ycTpaneHus"

bubnunoreka LIOK
https://m.edsoo.ru/00aelae8

AJTIOMAHAN

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

AmpoTepHbIe CBOICTBA OKCHJIA U

TUAPOKCHIA

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

Kemezo

bubnuoreka [{OK
https://m.edsoo.ru/00ae1d86

Oxkcupl, TuApPOKCU B U conn xenesa (1) u
xenesa (111)

O000111eHHE U CUCTEMATU3ALNS 3HAHUM

bu6nmorexa LIOK
https://m.edsoo.ru/00ae35e6

[IpakTuueckas pabora Ne 7. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
«BaxkHeiime MeTaibl U UX COeTUHEHUSD)

bu6mmoteka IIOK
https://m.edsoo.ru/00ae3de8

Brrunciienus no ypaBHEHUSIM XUMHUYECKHX
pEaKIHii, €CJIM OJIUH U3 PEAareHTOB JaH B
M30BITKE UK COJICPKUT TIPUMECH.
Brrancienns MaccoBoil 10U BBIXO1a
MPOAYKTA PEAKIUU

but6mmoreka [IOK
https://m.edsoo.ru/00ae1750

O0001eHne 1 cucTeEMaTU3aINs 3HAHUI




63

Kontposbnas padota No4 o teme
«Baxxueime MeTaylIbl U UX COCIUHEHUS

BemiecTBa u maTepuaibl B TOBCEITHEBHOM
JKHU3HH YEJI0BEKA

bubnunoreka LIOK
https://m.edsoo.ru/00ae3f50

64

65

66

XUMHUYECKOE 3arpsi3HEHUE OKPYKaIOIIeH
Cpensl

PoJib XMMHH B pEIICHUN YKOJIOTHYCCKUX
npoOaemM

PesepBuslit ypok. O60011eHNE U
cHUCTeMaTH3alMs 3HAHUI

bu6nmoreka [IOK
https://m.edsoo.ru/00ae4270

bu6nmoreka [IOK
https://m.edsoo.ru/00ae4270

bubnunoreka LIOK
https://m.edsoo.ru/00ae0d0Oa

67

68

PesepBHeIit ypok. O600IICHHE 1
crucTeMaTu3alurs 3HaHUI

PesepBuslit ypok. O60011eHNE U

CUCTCMAaTHU3alusia 3HaHHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

bubmuoreka [{OK
https://m.edsoo.ru/00adb33c

bubmuoreka [{OK
https://m.edsoo.ru/00ad9cb2







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 kinacce/ O.C. I'abpuensin, U. I'. Octpoymos, C.A. CraakoB

«3marensctBo «lIpocBemienre»

» Xumus, 9 kimace/ O.C. I'abpuensa, N.I'. Octpoymos, C.A. Cnagkos

«3narensctBO «lIpocBemienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Xumus noypouHsie miansl no yueonuky I'.E. Pym3utuca, ®@.I'. denpamana §-9
kiaccel/ ABTOp-coctaButenb M.B. KusizeBa. MznarensctBo "Yuurens"
COopHuK 33724 U ynpaxxHeHu# o xumuu 8-9 kinaccel/ M.A. Pa60B,
HNznarenscTBO "OK3amen"

3anaunuk ¢ "momomraukoM" 8-9/ H.H. I'apa, H.W. I"'abpycosa, 3naTenscTBO
"IIpocBemenue"

Tectsl mo xumun 8-9 kimaccel/ T.A.bopoBckux, U3aarenbcTBo "Dk3ameH"

A PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
HOC Mos IlIkona (https:/myschool.edu.ru/)

Poccuiickas snekrponHas mkouia (https://resh.edu.ru/)
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