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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHO MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo xuMuM NHa€T MpEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PaA3BUTHUS OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
peaMeTa, YCTaHaBIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeayCMaTPUBAET pPACIPENEICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYarolmuxcsi, ONpeneNsieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUU K
pe3yapTaraM o0y4YeHUs] XUMUU Ha YPOBHE lieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
00yy4aroIerocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 001IeH U (PYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHME MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM y4yeOHOM  JIEeSTEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPOPECCUOHATILHOM JCSITEIBHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaroImuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMHUMU OOECIEUYMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeaMeTa, KOTOPbIA  SBISIETCS  MEJaroruvyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUH O XUMUYECKOU
peakiuu. O0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. I. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICJICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO
YPOBHSI K JPyromy, BBITIONHIS (GYHKIMA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
IPEJICTABJICHNUS O XUMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpYyKalIUi MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHHN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH 4YEJOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIbTYPBHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETUUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM IIO3HAHUS TMPU M3YUYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI Ba)KHOE
3HaYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOy4YEeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
OoOy4JaronmMxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHOM JE€ATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHNUIO 00YyYaIOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM UYHCIE YMEHUU OOBACHITH U OICHUBATH SIBJICHUS
OKpPYXaIOIIEr0 MHpA, MCIHOJIb3ys 3HAHUS W OMBIT, MOJYYCHHBIC MPU H3YYECHUU
XUMUHU, TPUMEHATh WX TMPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESITEIBHOCTH;

— ¢opmupoBaHHEe y OOy4YalOIIMXCA T'YMAHUCTHYECKUX OTHOILICHUM,
NOHUMAaHUsl LEHHOCTH XUMHUYECKUX 3HAHMM I BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecCO00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BHUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOoGuis U HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena wm BemectBa. DHU3MYECKHE CBOWCTBA BEHIECTB. ArperaTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BajJeHTHOCTP aTOMOB XWUMHUYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3b KOIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKHUE SBJICHUS. XUMHUECKas pPEeakus U €€ MPU3HaAKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHMMHUYECKUE ypaBHeHMs. Knaccudukaius
XUMHUUYECKUX PeaKui (COCTUHEHUS, PA3I0KEHUs, 3aMeIeHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu 0oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O0pa3l0oB HEOPraHMYECKUX BEUIECTB, HAOJI0JIEHUE
¢u3nueckux (MJaBJIEHUE BOCKA, TasHUE JbJA, pPAaCTUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoJIeCTBHUE kele3a ¢ pactBopoM conu meau (1),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIAPUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYUCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelllne npeacTaBuTe M HEOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Bo3nyxa. Kucmopoa — 3neMeHT U mpocToe
BelecTBo. Haxoxnenue kucimopoaa B mpupoae, (U3MUECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCTopoda B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOI0 3 eKTa, pazpyluieHue 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBa BOJbl. Boma Kak pactBoputesib. PacTBOpHI.
HacepilieHHbIE M HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOJI€ U B JKU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHre NpUpOaHbIX BoJA. OXpaHa U OYMCTKA IPUPOIHBIX BO/I.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywmiue (OCHOBHBIC, KHCJIOTHbIE, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHYECKUE CBOMCTBAa KHCIOT. Psp axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnueckas CBs3b MEXKY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEEICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojehcTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MIPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUWE  BHUEOMATEpHAIIOB),



WCCJIEIOBAaHNE OO0pa3IOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
u3ydyeHue B3auMopeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pEeakUWil HEUTpalU3aluH, IOJIYYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METajla JPYTMM M3 PacTBOpa COJU, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3aJlad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COCTUHEHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHA

[lepBble MOMBITKK KIACCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. l[loHsiTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTteMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. DOU3NYEecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Dnexktponsl. CtpoeHne
AJIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUs paanyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIiaM ¥ NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl OkuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3y4yeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHHUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHHE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAay4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNOTEe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MepPUOIUIHOCTh, HAOIOICHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOpPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnognueckuit 3aKoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPHOJOB, Kalus, KaJIbLUI U HUX
COCMHEHUN B COOTBETCTBHUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAIUIMYECKOW PEIIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanys XuMAYeCKUX peakIvii Mo pa3InyHbIM MpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeroBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHHSI.

[Tonsitue 0 ckopocTH XuMU4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTe 0 XumMruyeckoM paBHoBecuu. DakTOpBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUW U TMOJOXKEHUE XHUMHYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpall€éHHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoOWCTBa KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJICIISIMA KPUCTALNIMYECKUX PEMETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALNMA KHCIOT, WIEIOYEd U COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHMUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIBbHBIX 3a]1a4.

HemeTauibl 1 MX cOeIMHEHU S

OO6mast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMETaUlaMU, IIeJI04aMH). XJIOPOBOJOPO/I.
CosnsiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJy4YeHHUE, NpuUMeHeHue. [lelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HaXOXJCHUE B PUPOJIE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST KJjacca KHCIOT W cChenu(puyeckne). XHUMHUUYECKHE pPEaKIluu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOcO0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKLUs Ha



cynabdaTt-uoH. Haxoxaenue ceppl M €€ cCoeauHEHUH B mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIECHHS. A30T, pacnpOCTpaHEHUE B MPUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKUE U XUMHUYECKUE
CBOMicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yn00peHnil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsA3HEHUE BO3AyXa, MHOuYBbl U BonoéMoB). docdop,
aoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3N4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocharoB B KaueCcTBE MUHEPAIBHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PpPACIpOCTpaHEHHE B MpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
s dekr. YronpHas KucaoTa U €€ coM, uX (PU3HYECKHEe U XMMHUYCCKHE CBONCTBA,
noJlyueHue U mnpuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThI WX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: )KHMpaX, OeJKax, yriieBoJgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IMOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupozge. OOmume mnpeacraBieHust 00
okcusie kpemaust (IV) u kpemuueBoi kucinore. CHUIMKAThl, X UCIOJIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
rajoreHoB M HX COCIWHEHUI (BO3MOXKHO MCIOJIb30BAHUE BHACOMATEPHUAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHON pEaklMK Ha Cyab(dar-
WOH W HaOJIOJieHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX YI0OpEHUH, MOJydEHHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3Yy4YCHHE MOJEeNen
KPUCTAUIMYECKUX peIIETOK anMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTas3a, MoJyuyeHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pPEakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MNPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUSY.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxkeHus B llepmogmyeckor cucrteMe xumuueckux daemeHTtoB J[. N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTtaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIETKAa.  DJIEKTPOXUMUYECKUU  psil
HamnpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHUEe CBOMCTBAa MeTauioB. OO0Iue
CHOoCcOOBI TIONy4eHHUs MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyT'yH, JIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY W MPOMBIIIJICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanementoB JI. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJCHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



TUJIPOKCUABI HaTpus W Kanusa. [IpuMeHeHne 1IEeIOoYHBIX METAUIOB M HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueiliue coequHEHHUs Kanblus (OKCHJA, TUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucremMe XMMHUECKUX 3JIEMEHTOB /1.
. MenpgeneeBa, CTpoEHHE aTroMma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (I1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3UUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbIIUSl W HATpus C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE BHJIEOMATEPHUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), mequ (1), HaOGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 Mo Teme « Baxxnenme
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS M OKpPY:KaoUas cpeaa

BemecTtBa M marepuansl B INOBCEAHEBHOW XU3HM YelloBeKa. besomacHoe
WCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUel cpeanl (MpeaenbHasl ITO0MyCcTUMAst
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaIMeTHBIX CBs3€d MpH W3YYeHHMM XUMHHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HayYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHbIH (pakT, rumores3a, 3aKoH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJECIHPOBAHUE, HM3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiyi, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KPUCTAITUIECKAs
peméTka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €IWHULBI U3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
I10JIE3HbIE UCKOIIaeMbI€, TOIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydYeHHsT XMMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS M COIMAIIA3AITIN 00yJarOIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUM H
pacCIIMpPEHUE OIBITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUSA:

[IEHHOCTHOT'O OTHOIIIEHUSA K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxJaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax H MPaBUIAX MEKINYHOCTHBIX
OTHONIIECHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIIENOBATENIbCKOM, TBOPUYECKOW M JAPYTHX  BHAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOIIM B TIPOIlECC€ OTOM y4eOHOM NESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMIOBEAECHUE W TOCTYNKHM CBOMX TOBApPUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUSI O BELIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY [IJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIMOHHOW M YUTATENbCKOW KYJBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4E€OHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEILIECTBAMU B OBITY U PEAbHOU KU3HH;

S) TpPyAOBOro BOCIIUTAHUS:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO MTpodeccuil U Tpyia pa3iudHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIemHOM Npo¢eCCUOHAIBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU II€JIECOO0PAa3HOE OTHOIICHHWE K MpPHUpOJie KaK HCTOYHHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(buU3MYEeCKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEMIECTBAMH, a TAKKE B CUTYALIMSIX,
YTPOKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJIydaeMble NMPU U3yUYEHUU XUMUH, NI
peneHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJHON CPENOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS MM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYUMBIE ISt
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHblEe TMOHATUS (3aKOH, TEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTePU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCAX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTar, GopMyIUpoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
0 MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AaHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATHh MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONU JEATEIbHOCTH UH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juaiora M (WJIM) IUCKYCCHM) IIO
CyllIecTBy  oOcykgaemMol  Tembl, (GOPMYJIUpPOBATH CBOU  MPEIJIOKCHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]auH;

YMEHUSl  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IMO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpPUMEHTa (J1a00paTOpHOTO OIbITa,
1abopaTopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB U COTJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSITENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CaAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUW TNPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
MCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMble B YCJIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe nmnpeaMETHBIX peE3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, crHenupuIecKue JUisi TpPeAMETHOW o0mact «XUMHS», BUIBI
JNESATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETAlNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoHiy o0yueHus B 8 ki1acce rnpeaMeTHbIC pe3yJbTaThl Ha 0A30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIITUXCS YMEHUMN:
PacKpbhIBaTh CMBICII OCHOBHBIX XWMHWYECKUX IIOHSATHUW: aTOM, MOJIEKYJa,
XAMHUYECKUU  3JIEMEHT, TMPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOMHAs W HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCHUTEIbHAs aTOMHas |
MOJICKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas
JIOJIST XMMHUYECKOTO AJIEMEHTa B COCJMHEHUHU, MOJISIPHBIN 00bEM, OKCHI, KUCJIOTA,
OCHOBAaHHUE, COJb, EKTPOOTPULATEIBHOCTh, CTEIECHb OKHCIICHUS, XWMHUYECKas
peakius, KiaccuuKalus peakiuii: peakiiuy COCAUHEHUS, PEAKIIUU Pa3JIOKEHNUS,
peakIuy 3aMeIleHHs, peaKkIud OOMEHa, 3K30- M JIHIOTCPMHYCCKHE PEaKIIHH,
TeI1oBoM A(PeKT peaknuu, Sapo aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IMOJSpHAsS U HENOJsIpHAs
KOBAJICHTHAsI CBSI3b, MOHHAS CBS3b, MOH, KATUOH, aHWOH, PACTBOP, MACCOBAs JOJIS
BelllecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;
WUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MTOHITUN U IPUMEHSTH 3TH
TOHATHS TIPU ONIMCAHUM BEIIECTB U UX MIPEBPAIICHUN;
UCIIOJb30BaTh XMMHUYECKYI0O CUMBOJIMKY JJISI COCTaBlieHUs (OpMyJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
OTPENICNIATh BaJICHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCAMHEHUSX, CTCIICHb
OKHCJICHHSI DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPHUHAJJICKHOCTh BEIIECTB K
OMpeeIEHHOMY KJacCy COEAWHEHHM 1o (opMysiaMmM, BHJI XUMHYECKOW CBS3HU
(KOBaJICHTHAsl U MOHHAs1) B HEOPTraHUYECKUX COCTUHCHUSX;
packpeiBath  cMbicn  I[lepmoamueckoro  3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh  MOHMUMAHWUE  IEPUOAUYECKOW  3aBUCHUMOCTH  CBOWCTB
XMMHUYECKHUX 3JIEMEHTOB OT MX MOJOXEHUs B [lepuomnyeckoi cucreme, 3aKOHOB
COXPAaHEHHS] MacCChl BEHIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--MOJIEKYJISIPHOTO
Y4E€HUs, 3aKOHAa ABOTAIpO;
OMHUCBHIBATh MU XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepronnueckoil cucTeMbl
XUMHUUYECKUX 3JIEMEHTOB: Pa3inyaTh MOHATHUS «TJaBHAs MOArpymmna (A-rpymnmna)» u
«mmobounas moarpymma (b-rpymnma)», Manbie U OOJBIINE MEPUOABI, COOTHOCHUTH
o003HayeHusi, KOTOphle wuMewTcs B Tabmune «llepuonuueckas cucrema
xumuueckux syeMeHToB [[. Y. MeHnneneeBay € 4HMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsja sjapa, oOImee Yuciio
AJIEKTPOHOB U PACIIPEICIICHUE UX T10 3JICKTPOHHBIM CIIOSIM);



KJIACCU(PUIIMPOBATh  XUMHUYECKHE DJIEMEHTBl, HEOPraHMYeCKHe  BEIIEeCTBa,
XUMHYECKHUE PEakiuu (M0 YUCIy U COCTaBy YYaCTBYIOUIUX B PEAKIIUU BEIECTB, 1O
TerioBoMy 3G deKTy);

XapaKTepu30BaTh (ONMUCHIBATDH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3INYHBIX
KJIacCOB, TOATBEPKAas OMNHMCAHUE TMPUMEpPaMH MOJICKYJSPHBIX ypaBHEHHA
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHil;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT WX KaU€CTBEHHOTO COCTaBa,
BO3MOYKHOCTH NMPOTEKAHMUS XUMHUECKUX MIPEBPAIEHUH B PA3IMYHBIX YCIOBHSX;
BBIYUCIIATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIeMEeHTa Mo (HopMylie COeIMHEHHS, MaCcCOBYIO
JIOJII0 BEIIECTBA B PacTBOpPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHYECKOU

peakmuu;
NPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEIILHOW ACSITEIbHOCTH — aHalu3 M|
CHHTE3, CpaBHEHHE, 0000IIeHNE, CUCTEeMaTH3AIHIO, KIACCU(PUKAINIO, BBISIBICHHE
NPUYNHHO--CJICZICTBEHHBIX CBSI3¢M — JIII W3YYCHHUS CBOMCTB BEIIECTB W

XUMHUUYECKUX PEaKIUi, €CTECTBEHHO-HAYyUHbIE METOAbl MTO3HAHUSI — HAOJIOJICHHUE,
U3MEpEHUe, MOACIUPOBAHUE, IKCTICPUMEHT (PEAJIbHBIM U MBICIICHHBIN );
CJIeIOBaTh TMpaBWIAM TIOJIb30BAHUS XHMHUUYECKOW TMOCYAOM U JTa0OpaTOPHBIM
00OpyZ0BaHUEM, a TaKXKe MpaBUiiaM OOpaIlleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMUA TIO BBINIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMNBITOB IO
MOJYYEHUIO W COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOAOpPOAA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OINPEICIEHHON MacCOBOM J0JIEd PaCTBOPEHHOIO
BEILIECTBA, IUIAHUPOBaTb W MPOBOJAWTh XHMHUYECKHE OSKCIIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IWIENOYEH W KHUCJIOT C TOMOIIBIO HWHIUKATOPOB
(;rakMmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoH1y 0OydeHus B 9 kiiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSTHH: XMUMHUYECKHI >SJIEMEHT,
aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEIECTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEILHOCTb, CTENEHb OKUCIEHUS, XUMHUYECKas
peakiys, XMMUYECKasl CBSA3b, TEIUIOBOM 3(PPEKT peakinu, MOJIb, MOJSPHBIA 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEAJIEKTPOJUTHI, SJIEKTPOJIUTUYECKAs IHCCOLMAIUS,
peakiuu MOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIC U
HEeoOpaTuMbIe peakiuu, OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIE peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCIEHHE W BOCCTAHOBJIEHUE, aJJIOTPONHUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAS, METAJTMYECKas),
KpUCTAJUIMYECKasl pelETKa, KOPPO3us METAJUIOB, CIJIABbl, CKOPOCTh XMMUYECKOU
peakuuu, npeaenpbHo qonycrumas konueHTpanus [I/1K BemecTsa;



WJUTIOCTPUPOBATH B3AaMMOCBS3b OCHOBHBIX XUMHUUYECKUX MOHATUA U IPUMEHSIThH 3TH
MOHSATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN’;

UCIIONb30BaTh XMUMHUYECKYIO CHMBOJHKY JUJIsi COCTaBlieHHS (OpMYJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONPEENATh BAJEHTHOCTh W CTENEHb OKUCIEHUS XUMUYECKHX DJEMEHTOB B
COEIMHEHUAX Pa3JIU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COCAMHEHHWH 1o (opmyiaM, BHJ XHMHYECKOW CBs3M (KOBaJieHTHA,
WOHHAs, MeTaJUIMuecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3aps] HOHA 110
XUMHUYECKON (hopmysie, XapakTep Cpellbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COEJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBath cMbIci  [lepmogmueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro MOHMMAHHUE: OIMUCHIBATh M XapaKTepPHU30BaTh TAOIUYHYIO
dbopmy Ilepuoguyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHUS
«riaBHas noArpymnna (A-rpyrrma)» u «mnobouynas noarpymnmna (b-rpymma)y», mansie u
OONbIIME TEPUOJIbl, COOTHOCUTh OOO3HAUYEHMs, KOTOpPbIE HMEIOTCS B
NEPUOJINYECKON TaOIMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMHU CTPOECHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsAl sApa, oOILIee YHUCIO 3JIEKTPOHOB U
pacrpeiesieHue UX IO JIEKTPOHHBIM CIIOSIM), OOBIICHATH OOIIUE 3aKOHOMEPHOCTHU
B U3BMEHEHUH CBOWCTB 3JIEMEHTOB U MX COCAMHEHUN B MpE/ENiax MajbIX MEPHOJIOB
Y TJIABHBIX MOJTPYII ¢ Y4ETOM CTPOCHHS UX aTOMOB;

KJIacCU(PHUIMPOBATh  XMMHUYECKUE  DJIEMEHThI, HEOPraHMYECKHE BELIECTBA,
XUMUYECKUE peakiuu (10 YUCIIY U COCTaBY YYaCTBYIOUIUMX B PEAKIMU BEUIECTB, [0
TerioBoMy d(hQeKxTy, M0 HUZMEHEHUIO CTEINEeHEW OKHUCICHUS XUMHYECKUX
AJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBAThH) OOIIME U CHEeU(UUESCKUEe XUMUYECKHUE CBOMCTBA
NPOCTBIX M CJOXHBIX  BENIECTB, TMOJTBEpXKJas OMUCAHUE MpUMEpaMu
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;
COCTaBIISAITh YPaBHEHUS JJIEKTPOJUTHUECKON IUCCOLMAIIMU KHUCIOT, IIEJIIOYEd U
COJIEH, TIOJIHBIE ¥ COKPAILIEHHBIE YPABHEHHSI pEaKI[Mii HOHHOTO 0OMEHa, YpaBHEHHUS
peakluii, MOATBEPKIAIOIIMUX CYIIECTBOBAHUE TIE€HETUYECKOM CBA3UM MEXAY
BEILECTBAMHU PA3JIMYHBIX KIIACCOB;

PacCKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajlaHCca ATHX PEaKIInii;

NPOTHO3UPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCMMOCTH OT MX CTPOECHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAICHUNA B Pa3IUIHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJSIPDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COSAMHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUEThI MO YPABHEHUIO XUMHYECKOU
peakIuu;



coOJIIoaTh TMpaBHJIa MOJb30BAHUS XUMHUYECKOM MOCYJ0H U Ja0OpaTOPHBIM
o0opyZ0oBaHUEM, a TAaK)Ke MpaBuiIa OOpaIIeHUs ¢ BEMIECTBAMH B COOTBETCTBHH C
UHCTPYKIMUSIMUA TIO BBIMOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX ONBITOB IO
MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa U yIIEKUCIIOro ra3a);
MPOBOJIUTh PEAKIUM, IOATBEPKAAIOIMINE KAaYEeCTBEHHBIM COCTaB Pa3JIMYHBIX
BEII[ECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUA-, KapOOHAT-,
docdar-, cwmkar-, cynbdar-, THIAPOKCUA-HOHBI, KaTHOHBI aMMOHHS ¥ HOHBI
M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOAHBIX PACTBOpPAX HEOPraHUYECKHUX
BEIIISCTB;

IIPUMEHATh OCHOBHBIE OIEPAIIMU MBICIUTEIBHON JACATCIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHHWE, CUCTEMATHU3allUI0, BBIIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBS3€W — JJISI N3yYEHUsI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINM,
€CTEeCTBEHHO-HAyYHbICE  METOJbI TIO3HAHHMS — HAONIOZIeHHWEe, HW3MEepeHue,
MOJICITUPOBAHUE, IKCIIEPUMEHT (pEeaJIbHBIM ¥ MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KounyecTBO 4acoB
Koutp IIpakr
Ne HanMeHoBaHHe PA31eTI0B 1 TeM IPOrPaMMbL 0JILHBI Hyeckn  JJIeKTPoHHbIE (LG poBbie) 00pa3oBaTeIbHbIE
n/n Bceero e e pecypcbl
padot padot
bl bl
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
1.1 Xumus — Ba}j(Ha}I 001acTs ECTECTBOSHANMS 1 5 2 bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
MPaKTUYECKON JeATEIbHOCTH YEIOBEKa
1.2 BewecTBa 1 XuMu4eckue peakuu 15 1 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Boznyx. Kucnopon. ITonsitue 06 okcunax 6 bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
22 Bonopon.Ilonsitue o kuciorax u cossix 8 1 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢
2.3 Boga. PactBopsl. [lonsiTHE 00 OCHOBaHUSX 5 1 1 bubnnorexa [HOK https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSIUHEHUMN 11 1 1 bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
Hroro nio pazgeny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuonuyeckasi cucrema xumudeckux d1emenToB /I, M. Menneneesa. CTpoenune aToMoB.

Xumun4deckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBHUTEIbHBIE pe€aKnuu

[Iepnoanueckuii 3axoH u [lepnoanueckas

3.1 cucTeMa XuMu4eckux snementos [1. U. 7 bubnuoteka I{OK https://m.edsoo.ru/7f41837¢
Mengene-eBa. CTpoeHue aTroma
Xumuyeckas CBsizb. OKHUCTUTENBHO-
3.2 8 1 but6mmoreka [{OK https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEIIbHBIC PEaKIIHN
Hroro no pazneny 15 bubnmnoreka [{OK https://m.edsoo.ru/7f41837¢
PesepBHOe Bpems 3 bu6muoteka L{OK https:/m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 1 5




9 KUIIACC

KosauvecTBo
4yacoB
Ko IIp
HT aK
Ne po ™ dieKkTpoHHbIe (LM POBbLIE)
HaunmeHoBaHHe pa3aejioB M TeM MPOrPaMMBbI JIb yec
n/n Be oOpa3oBaTe/ibHbIE pecypchl
Hbl  KH
ero
e e
pa pa
oot = OoT
bl bl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIIuu
[ToBTOpEeHME M yriIyOJIeHHE 3HAHWI OCHOBHBIX Pa3J/ieoB Kypca 8
1.1 p yrLy pasit yp 5 1 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
KJ1acca
1.2 OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX PEaKIIUN 4 bubnnorexa LHOK https://m.edsoo.ru/7f41a636
DICKTPOIUTHYECKAS AUCCOIUAIUA. XMMUUYCCKUE PEaKIIMH B
1.3 p a Hat peakt 8 1 1 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
OO0mias xapakKTepUCTHKA XUMUYECKUX dJIeMeHTOB VIIA-rpynms.
2.1 tHas xapaxrep pyn 4 | Bubmuorexa LIOK hitps:/m.edsoo.ru/7f41a636
I'anmorensr
OO01as xapakTepuCcTUKa XUMUYECKHUX JIEMEHTOB VIA-rpynmsl.
2.2 . 6 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
Cepa u e€ coemuHEeHUs
OO01mast xapakTepruCTUKa XUMUYECKUX AIIEMEHTOB V A-TPYIITIBL.
2.3 B P P Py 7 1 bubmuoreka IIOK https://m.edsoo.ru/7f41a636
A30T, hocdop 1 uxX coeAMHEHU
OO0mias xapakKTepUCTHKA XUMUYECKUX 3JIeMeHTOB [V A- TIBI.
2.4 tHast Xapaxreprct Rl 8 1 2 Bubmaorexa LIOK hitps://m.cdsoo.ru/7f41a636
VYrnepoa u KpeMHUN U UX COSTUHEHHS
Wroro no pazueny 25




Pa3zgen 3. MeTa/sIbI M BX COeTUHEHU S

3.1 OO01ue cBOlicTBA METAILIIOB 4 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxueiinme MeTaibl 1 UX COSIUHEHUS 16 bu6nmoteka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasznea 4. Xumus 1 oOKpyskamomas cpeaa
4.1 BemectBa u Marepurainsl B )KU3HU 4EJIOBEKA 3 bubmmoteka LIOK https:/m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOe Bpems 3 bubmmoteka LIOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
KosmuecTBo yacos
Kou TIIpa  [art
a
Ne TPOT KM DJIeKTpOHHbIe N (poBbIE
Tema ypoka Bcer  BbHBI 4yeck  M3y4
n/n o0pa3oBaTe/bHbIE PeCypChl
0 e ue eHH
pado pabo A
ThI ThI
IIpeamer xumuu. Poiab XMMUHU B KHU3HU Y€JIOBEKA.
1 e 1 Bu6morexa LIOK https:/m.edsoo.ru/ff0d210c
Tena u BemecTna
2 IlonsTre 0 MeTOAaX MO3HAHUS B XHMHH 1 bubmuoreka I{OK https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpaBuna paGoTsl B
3 naboparopuu U IpuEMBI OOpaIeHHUs C 1 bubnunoreka L{OK https://m.edsoo.ru/ff0d23dc
1ab0paTOpPHBIM 000PYIOBAHUEM
UucTtsie BemecTBa u cMecu. CriocoObl pa3iesieHust
4 N HI pasit 1 bubmnoreka IHOK https://m.edsoo.ru/ff0d26ca
cMmecei
[TpakTuueckas paborta Ne 2 «Paznenenue cmeceit
5 P P A 1 Bu6maorexa LIOK hitps://m.cdsoo.ru/ff0d28c8
(Ha mpUMepe OYUCTKHU TTOBAPEHHOU COJIH )»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmuoreka L{OK https://m.edsoo.ru/ff0d2a6¢
XUMHYECKHUE DJIEMEHTHI. 3HAKU (CHMBOJIBI
7 ( ) 1 bu6mmoteka IIOK https://m.edsoo.ru/ff0d2bed
XUMUYECKUX DJIEMEHTOB
8 [IpocTeie U ClOKHBIE BEIECTBA 1 bu6nunoteka LIOK https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 bubnnoreka LHOK https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas
10 ¢dbopMyia. BaneHTHOCTh aTOMOB XUMUYECKUX 1 bu6mmoreka L{OK https:/m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS
11 1 bubmuoreka I{OK https://m.edsoo.ru/ff0d323¢
MOJIEKYJIsIpHasl Macca
MaccoBas 10711 XUMHUYECKOTO dJIEMEHTA B
12 8 1 Bubmiorexa LIOK hitps://m.edsoo.ru/ff0d350c
COCTMHCHUH
13 KonnuectBo BemectBa. Monb. MosnspHas macca 1 bu6muoteka L{OK https://m.edsoo.ru/ff0d5230




duznyeckre 1 XUMUYECKUE IBJIEHUA. X UMHUYECKaS

14 bu6nunoteka LIOK https://m.edsoo.ru/ff0d37fa
peakmus
[Ipu3Haky U yCia0BHS MIPOTEKAHHUS XUMHUYECKHX

15 PHSHAKI H Y P Bu6mnorexa LIOK https:/m.edsoo.ru/ff0d3al6
peakuui
3aK0H COXpaHEHHUs MACChI BEIICCTB. XUMUUYCCKHE

16 P m Bu6miorexa LIOK hitps://m.edsoo.ru/ff0d3b88
YpaBHCHHS
BerurciaeHus: KOIMYeCTBa, MAacChl BEIICCTBA 10

17 Bett BuGmorexa LIOK hitps:/m.edsoo.ru/ff0d5708
YPaBHCHHUSM XUMHUYCCKHX PEAKIIHIA
Knaccubukanus XMMHUECKHUX PeaKIIii

18 Puican peaxt Bbu6nuoteka LIOK https://m.edsoo.ru/ff0d3f34
(coenuHeHus, pa3oKeHHs, 3aMelIeHUsI, 0OMEHA)
M. B. JIoMOHOCOB — y4EHBIA-2HIIUKIONECNUCT.

19 yi H . a bu6nuoteka LIOK https://m.edsoo.ru/ff0d40c4
O0600111IeHNEe U CUCTEMATU3AIUs 3HAHHMA
KonTponbsras pabora Nel o Teme «BemecTBa u

20 p p - Bu6morexa LIOK https:/m.edsoo.ru/ff0d4290
XUMHAYECKHE PEAKIIAN)
Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa.

21 % ax BuGmorexa LIOK https:/m.edsoo.ru/ff0d448e
Kucnopox — aneMeHT u mpoctoe BemecTBo. O30H
dusnyecKkue ¥ XUMUYECKHE CBOMCTBA KUCIOPOAa

22 (peaxuu okucnenus, ropenue). [loustue 06 bub6muoteka LIOK https://m.edsoo.ru/ff0d4614
OKCHJIax
CniocoOFbI TTOTydeHHS KHCIOpoAa B 1a00paTOpru U

23 i PO patop bu6muoreka LIOK https:/m.edsoo.ru/ff0d497a
MPOMBINICHHOCTH. [IpuMeHeHne Kuciopoia
TemnoBo# 3 PeKT XUMUIECKON peaKIuu, MOHSITHE

24 0 TEPMOXMMHYECKOM ypaBHEHUH, 3K30- U bubnnorexa LHOK https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKIIUAX
Tormaueo (HedTh, Yroib ¥ MeTaH). 3arps3HeHue

25 (HegT®, yr ) P bubmuoreka ITOK https://m.edsoo.ru/ff0d4c4a
BO3/IyXa, CIIOCOOBI €r0 MPEIOTBPAIICHHS
IIpakTuueckas padota Ne 3 mo teme «IloaydueHue u

26 P p 211{ bu6nunoteka LIOK https://m.edsoo.ru/ff0d4ae2
coOupaHue KUCIOPO/ia, U3yUYEHUE eT0 CBOWCTBY»
Bomopoa — 351eMeHT H MPOCTOE BEIIECTBO.

27 AOPOA P - Bu6miorexa [JOK hitps://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoe
dusnyecKkue ¥ XMMHYECKHE CBOMCTBA BOJOPO/IA.

28 HOpOA bubmuoreka I{OK https://m.edsoo.ru/ff0d4dd0

[Ipumenenue Bonopoaa




29 ITonsiTHE O KUCHOTAX U COJIAX bubmuoreka I{OK https://m.edsoo.ru/ff0d50d2

30 Crioco0bI TToTy4eHHsT BOAOPO1a B Tab0OpaTOpun bubnuoteka I{OK https://m.edsoo.ru/ff0d4dd0

31 lpaxiecias padora Ne 4 no rewe llonyuerne n Bu6muorexa LIOK hitps://m.edsoo.ru/ff0d4f42
coOupaHue BOAOPOJa, U3YUEHHUE €r0 CBOMCTBY

32 Momsipublii 00bEM ra30B. 3aK0oH ABOTaIPO bu6mmoteka LIOK https://m.edsoo.ru/ff0d542e
Boruncnenus o6bpEMa, KOIMuecTBa BEIIeCTBA ra3a

33 0 €ro0 U3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH bubnuoreka IIOK https://m.edsoo.ru/ff0d55a0
00BEMY
Brruncnenus 006EMOB ra30B M0 ypaBHEHUIO

34 peaKIy Ha OCHOBE 3aKOHA O0OBEMHBIX OTHOIICHHHA bu6nmoteka IIOK https://m.edsoo.ru/ff0d5708
ra3os

35 DOu3nyecKue U XMMHUUIECCKHE CBOMCTBA BOIBI bubmuoreka IHOK https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [TonsTue 00 MHIUKAaTOpax bu6numoteka LIOK https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBoputens. HacbleHHubie u

37 HEHaCBILIEHHbIE PacTBOPHI. MaccoBasi 101 bubnnorexa LHOK https://m.edsoo.ru/ff0d5b40
BEIIECTBa B pacTBOPE
[Ipaktrueckas padota Ne 5 o Teme

38 «IIpurotoBiieHHE PACTBOPOB C OMPENETEHHOM bubnuoteka [{OK https://m.edsoo.ru/ff0d5eba
MAacCOBOM J0JIeH paCTBOPEHHOTO BEIIECTBA»

39 Konrposeras pabora Ne2 1o Teme «Kucnopon. Bu6mnorexa LIOK hitps:/m.edsoo.ru/ff0d6342
Bonopoa. Boga»

40 Oxcupsl: cocTaB, knaccuuKalys, HOMEHKIIATypa bu6nunoteka LIOK https://m.edsoo.ru/ff0d664e

41 gcfg';;zz11;1“3?:;;1;2{6:;3:;;52a KHCHOTHPIX, Bu6miorexa LIOK https://m.edsoo.ru/ff0d664e

42 OcHopamm: COCTaB, KIaccHUKAIMA, bu6nuoteka LIOK https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tonyyenue n XMMHUYECKHE CBOMCTBA OCHOBAaHUH bu6muoreka [{OK https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: coctas, kinaccudukaius, HOMEHKIATypa bu6mmoteka L{OK https://m.edsoo.ru/ff0dfee2

45 [Tonyuyenue n XMMHUYECKHE CBOMCTBA KUCIIOT bubmmoreka [{OK https://m.edsoo.ru/ffOdfee2

46 Conn (CpeAHe): HOMCHKTATYPa, CrI0CO0H bubmuoteka [{OK https:/m.edsoo.ru/00ad9474

IMOJIYYCHH A, XUMHUYCCKUC CBOMCTBaA




[TpakTuyeckas padora Ne 6. Perenue

47 AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «OCHOBHbBIE 1 but6mmoreka [{OK https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYECKUX COCAMHEHUN»
48 gzz;::lj;?;:i;:izber;ii};ﬁﬂaccahm 1 Bbu6nuoteka LIOK https://m.edsoo.ru/00ad9a50
49 O000111eHIE U CUCTEMATHU3AIIUS 3HAHUI 1 bu6nmoteka LIOK https://m.edsoo.ru/00ad9cb2
50 Konrposenas pabora Ne3 no reme "(?,?‘HOBHHG 1 bu6nuoteka LIOK https://m.edsoo.ru/00ad9ela
KJIACChl HEOPTAaHUYECKUX COSAMHEHUM
[TepBbie MOMBITKY KIACCHPUKAITUTU XUMUYECKUX
51 anemMeHTOB. [IoHsATHE O IrpynIax cXOqHbIX 1 bu6mmoteka LIOK https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
52 Hepuommieckuii sakow u llepuopurieckas cucrema 1 bu6nunoteka LIOK https://m.edsoo.ru/00ada52¢c
xumuyeckux 3iemeHToB /1. . MeHneneeBa
53 [Iepuonsl, rpynimsl, MOATPYIIILI 1 bubnnorexa LHOK https://m.edsoo.ru/00ada52c
54 I(/:Iz:(e)ize aTomOB. COCTaB ATOMHBIX SACP. 1 bubmunorexa IIOK hitps:/m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YEeK aTOMOB
55 anemeHToB llepuoguyeckoit cucremsr /. U. 1 bubnmnoreka [{OK https://m.edsoo.ru/00ada6be
Menneneesa
XapakTepucTuKa XUMUUECKOT0 AJIEMEHTA TI0 €T0
56 nonoxenuto B [lepuoguyeckoit cucreme /1. U. 1 bu6nuoteka LIOK https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoaudyeckoro 3akoHa Jjisi pa3BUTH
57 Hayku 1 npaktuku. [[. . MenaeneeB — y4€Hblil, 1 bubnnoreka [HOK https://m.edsoo.ru/00ada96e
MeJIaror ¥ rpaxkJIaHuH
58 ?;;f:g;);rpnumenwocm ATOMOB XHMHHCCIIX 1 bu6muoteka L{OK https://m.edsoo.ru/00adaab8
59 HMonHas xumMuieckas CBs3b 1 bubmuoreka IIOK https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHast XMMUYECKas CBA3b 1 bu6muoreka L{OK https://m.edsoo.ru/00adaab8
61 KoBasienTHast HemomsipHask XUMUYECKasi CBSI3b 1 bubnmoreka [{OK https://m.edsoo.ru/00adaab9
62 CteneHb OKUCICHUS 1 but6moreka [{OK https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU 1 bubnmoreka [{OK https://m.edsoo.ru/00adb076




64 OKuCIUTEN 1 BOCCTAHOBUTEIIH 1 bubmuoreka [{OK https://m.edsoo.ru/00adb076
KontponsHas padora Ne4 o teme «CtpoeHue

65 HTPOJIBHA pabot 110 TeMe (- TpoeiH 1 bu6nunoteka LIOK https://m.edsoo.ru/00adb486
aToma. XUMHUIECKasl CBSI3b)
Pese 7 . O0001IeHne e

66 3 pB:HHH YpOK ODIHCHHC H CHCTCMATH3AMI 1 bu6nmoteka LIOK https://m.edsoo.ru/00adb33¢c
3HAHUNA
Pese i ypok. O000IIEHNE U CUCTEMATHA3A

67 vaHHH P HICHHE 7 cHeTeMatisatine 1 Bbu6nunoteka LIOK https://m.edsoo.ru/00ad9cb2
3HAHUI
Pese 7 . O0001IeHnE e

68 3 pBLHHH YPOK ODIHCHHC H CHCTCMATH3AII 1 bu6nmoteka LIOK https://m.edsoo.ru/ff0d61c6
3HAHUI
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9 KUIIACC

KoandyecTBo 4acoB

Kon Jar
IIpax
TPO a
Ne THYeC JJIeKTPOHHBbIE LU (PPOBHIE
Tema ypoka Be JbH H3Y4
n/n KHe o0pa3oBaTe/ibHbIE PECYPCHI
ero  bie eHH
padot
pad A
bl
OTBI
] Ilepnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMUMUYECKUX | bubnunoreka [IOK
anemeHToB /1. 1. Menaeneena https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XUMUYECKHX JIEMEHTOB 1 bubnuoreka [IOK
IIEPBBIX TPEX NEPUOA0B https://m.edsoo.ru/00adb6b6
3 Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 1 bubmmorexa LHOK
yp p https://m.edsoo.ru/00adb7e2
. N bubmuorexa [JOK
4 Bunbl XuMu4ecKon CBA3M U TUIBI KPUCTAJIIMYECKUX PEIIETOK 1
https://m.edsoo.ru/00adbac6
5 Kontponbnas padora Nel o teme «IloBropenue u yrimyoieHnue 1 |
3HAHUH OCHOBHBIX Pa3/eiIoB Kypca 8 Kiacca»
6 Knaccudukanms XuMuueckux peakiiyii mo pa3audHbIM | bubnuotexa [JOK
IIpU3HaKaM https://m.edsoo.ru/00adbcb0
7 [TonsiTre o ckopocT XuMHUueckoil peakuuu. [lonarue o | bubnuoreka [IOK
TOMOTI'€HHBIX U T€TEPOr€HHBIX peaKIuIX https://m.edsoo.ru/00adbe9a
[TonsaTre 0 XUMHUYECKOM paBHOBECUH. PaKTOPBHI, BIUAIOLIME HA
8 CKOPOCTb XUMUYECKOW PEAKIIUH U NTOJIOKEHUE XUMHUECKOTO 1 bubmmorexa LIOK
p p https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 bubmmorexa [TOK
P https://m.edsoo.ru/00adcade
10 Teopust snexTponuTHaeckoit quccormanui. CUIbHBIE U Cl1a0ble | bubnnoreka [JOK
DJIEKTPOIUTEL https://m.edsoo.ru/00adcd68
. bubnuotexa [JOK
11 HoHHbIe ypaBHEHHUS peakui 1
https://m.edsoo.ru/00add448
12 XUMHYECKUE CBOMCTBA KUCIOT U OCHOBAaHUI B CBETE | bubnuotexa [JOK

Hpe,Z[CTaBJ'IeHI/Iﬁ 00 BHCKTPOHHTHHCCKOﬁ JUucconranumn

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




13 XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00 | bubnmoreka [JOK
BJIEKTPOIUTUYECKON AUCCOIUALINHT https://m.edsoo.ru/00add8b2
. bubmmoreka [JOK
14 Howsrite o ruzpomse coneit : https://m.edsogru/OOadd9d4
. bubmmoreka [JOK
15 O060011eHEe ¥ cucTeMaTh3alus 3HaHUI 1 hitps-//m.c dsogru 100addd12
16 [TpakTuueckas pabora Ne 1. «PenieHne 3KCiepUMEeHTaTbHBIX 1 bubnmoreka [JOK
3aJ1a49» https://m.edsoo.ru/00addbfa
17 Konrtponbnas padora Ne2 1o teme «NeKTpOIUTUYECKAs | bubnuoreka [IOK
aucconyanys. XMMAYECKHE peakliui B pacTBOpax» https://m.edsoo.ru/00addecO
13 OO01as xapakTeprcTUKa raJloreHoB. XUMHUECKHUEe CBOICTBA Ha 1 bubnuorexa [JOK
puMepe xXJiopa https://m.edsoo.ru/00addfe2
19 XnopoBoaopoa. CossiHas KUCIOTa, XUMUYECKHUE CBOMCTBA, | bubnuorexa [JOK
II0JIyYEHUE, IIPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas pabota Ne 2 no teme «llomyuenue constHon | bubnnoreka [JOK
KHUCJIOTBI, U3y4YECHHUE €€ CBOMCTB) https://m.edsoo.ru/00ade348
)1 Boeluucnenus no ypaBHEHUSIM XUMHUYECKUX PEAKIIMi, €CIIU OJIUH 1 bubnuorexa [JOK
W3 PEareHTOoB JiaH B U30BITKE https://m.edsoo.ru/00ade488
bubnnorexka [JOK
22 OOm1ast xapakTepucTHKa 31eMeHTOB VIA-rpymisl 1 hitps://m.c dso<I)_.Iru [00ade64a
3 AnnorpornHbie MoAuUKaIU cepbl. HaxoxaeHue cepol u e€ | bubnuotexa [JOK
COCIMHEHM B IpUpoAe. XUMUYECKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
24 CepoBonopoi, cTpoeHue, GpU3NYECKue 1 XUMUYECKHE CBONCTBA 1 bubmmorexa [OK
https://m.edsoo.ru/00ade802
)5 Oxcupl cepbl. CepHast KUCIIOTa, GU3HUYECKUE U XUMHUECKUE | bubnuoreka [JOK
CBOICTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIUH, JeKAIME B OCHOBE IPOMBIIIEHHOT'O
26 croco0a MoJiy4eHus: CEpHON KUCIOThl. XUMUYECKOE 3arpsi3HEHUE 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adec8a
OKpY’KaroIlen cpesibl COeTUHEHUSIMU CepPhI
27 Boruucnenune MaccoBoii 1011 BBIXOAa MPOAYKTA PEAKIIMU 1 bubmorexa [IOK
https://m.edsoo.ru/00adec8a
)3 OO1as XxapakTepucTUKa dJIEMEHTOB VA-Tpymibl. A30T, | bubnmnoreka [JOK

pacrpocTpaHeHHe B Ipupoe, PU3NUecKue 1 XMMUYEeCKHe

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




CBOMCTBA

79 AMMHak, ero (pU3nYecKrue 1 XUMHUIECKHUE CBOMCTBA, MTOTyYCHUE bubnnorexka [HOK
Y IPUMEHEHNE https://m.edsoo.ru/00adf004
30 [IpakTuueckas padbora Ne 3 no teme «llonyyenne ammuaka, bubnmoreka [JOK
HU3YyYEHHUE €ro CBOMCTBY https://m.edsoo.ru/00adf180
31 A3oTHas KuCI0Ta, e€ GU3NIECKHUEe U XMMUYECKHE CBOHCTBA bubmmorexa [IOK
’ https://m.edso0.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS B KAUECTBE
32 MUHEPAJIBbHBIX YI00OpeHu. XUMAYECKOE 3arpsI3HEHUE buGnnorexa LIOK
PAILHBIY yAODPEHHH. P https://m.edsoo.ru/00adf518
OKpY’Karolllel Cpeibl COEAMHEHUSIMHU a30Ta
3 dochop. Oxeun pocdopa (V) u pochopHas kucnora, bubnnoreka [JOK
(du3HUYecCKre U XUMUICCKUE CBOMCTBA, MTOTYICHHE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanne GocdaToB B KAYECTBE MUHEPATHHBIX bubnnoreka [JOK
ynobpenuii. 3arpsisHeHne IpUPOIHOM cpeabl hocharamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacnpocTpaHeHUE B IpUpoJe, pusnueckue u bubnuorexa [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux (GU3NIecKre U XUMHYECKHE CBOMCTBA.
36 DKoJoru4eckue npoOIeMbl, CBSI3aHHBIE C OKCHJIOM YIiiepoJa Bubmmorexa LHOK
P ’ yrep https://m.edsoo.ru/00adfebe
Iv)
37 VYronbHas KUcioTa U €€ coiau Bubmmorexa LHOK
https://m.edsoo.ru/00ae006c
18 [IpakTuueckas padbora Ne 4 o teme "llomyuenue yriekuciaoro bubnuoreka [IOK
ra3a. KauectBenHas peakius Ha kapOoHaT-MOH" https://m.edsoo.ru/00ae027e
39 [TepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O bubnuotexa [JOK
COEIUHEHUAX yTIepoaa https://m.edsoo.ru/00ae054e
bu6mmorekxa [IOK
40 Kpemnnii u ero coequuenust
p A https://m.edsoo.ru/00ae080a
41 [TpakTruyeckas pabora Ne 5. PemieHue sKkcriepuMeHTalbHbIX bubnnoreka [JOK
3a7a4 1o TeMe «BakHelme HeMeTalIbl U UX COSAUHECHU» https://m.edsoo.ru/00ae0bf2
4 Kontponbnas padota Ne3 no teme «Bakneime HeMeTaubl U bubnmoreka [JOK
HUX COCITUHEHUS» https://m.edsoo.ru/00ae0el8
43 OOm1ast xapaKTepUCTHKA XUMUYECKHX 3JIEMEHTOB — METAJLIOB. bubnuorexa [IOK

Merannuyeckas CBSI3b U MeTaJInYeCcKas KpUCTAJNINYCCKAA

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




pemiéTka. PU3HUECKUE CBOMCTBA METAIIIOB

XHUMHUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUIN PSJT

bu6mmoreka [IOK

44
HaIpsHKEHUN METaJUIOB https://m.edsoo.ru/00ael1 156
OO6mume crmocoOs! mosrydeHus: MeramuioB. CruraBel. Beraucinenus
45 10 YPaBHEHUSIM XHUMHYECKUX PEaKIIHil, €CIIH OIUH U3 pPearcHTOB bubmorexa LOK
yp PCAKIHH, A p https://m.edsoo.ru/00ae1156
COACPKUT IPUMECH
46 IToHsATHE O KOPPO3UH METAIIIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47 e € Me
[lenounnie meramet https://m.edsoo.ru/00ae14b2
48 OKcHabl ¥ THAPOKCUIBI HATPUS U KaJIHs bubnnorexa LIOK
A P A p https://m.edsoo.ru/00aec14b2
49 [lenrouno3emMenbHBIE METAIIIBI — KAJIbIUNA U MarHUi bubmmorexa [TOK
1 https://m.edsoo.ru/00aecl5e8
50 Baxuerinme coenuHEHNS Kb bubnnorexa LIOK
A H https://m.edsoo.ru/00ael5e8
51 O000111eHIE U CUCTEMATH3ALU 3HAHUI
bubmuorexa [JOK
52 JKécTkoCTh BOMBI M CIOCOOLI €€ yCTpaHEHUS
A yerp https://m.edso0o.ru/00ac1886
53 [TpakTryeckas padora Ne 6 mo Teme "YKECTKOCTH BOJIBI U METO/IBI bubnuoreka [IOK
e€ ycrpaHeHus" https://m.edsoo.ru/00aelae8
b K
54 AJFOMUHMI nommorexa IO
https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U THIPOKCHIA bubmmorexa LIOK
p A b A https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso
n https://m.edsoo.ru/00ae1d86
bubmuorexa [JOK
57 Oxc OKC co enesa (11 enesa (111
KCHUILBL, THAPOKCHIBL I COJH e (ID) w e (I https://m.edsoo.ru/00ae35e6
58 O0001IeHre 1 cucTeMaTh3aus 3HaHUH
59 ITpakTruyeckas pabora Ne 7. PemieHne sKkCriepuMeHTalbHbBIX bubnnorexa [JOK
3a7a4 o TeMe «BakHelmue MeTaibl 1 UX COSIUHECHUS https://m.edsoo.ru/00ae3de8
60 Beruucnenus no ypaBHEHHUSIM XUMHUYECKUX PEAKIHM, €CIIU OJIUH bubnnorexka [JOK




W3 PEareHTOB JIaH B U30BITKE WU COJCPKUT MPUMECH.
Brruucnenus MaccoBO# 0IM BBIXOJa TPOIYKTA PEAKITUN

https://m.edsoo.ru/00ae1750

61 O0001Ienre 1 CUCTEMATH3AMS SHAHUH 1
& Kontponbras padota Ne4 o teme «BakHelITne METauIbl U UX 1
COEIMHEHUS
63 BemtecTBa 1 MaTepHalbl B TIOBCEIHEBHON KHU3HU UeI0BEKA 1 bubmorexa LIOK
B P a https://m.edsoo.ru/00ae3f50
64 XuMHYecKoe 3arpsA3HeHNne OKpYKaIoIed cpeabl 1 bubmorexa LIOK
p Py B peAl https://m.edsoo.ru/00ae4270
bu6mmoreka [IOK
65 Poibp XxumuM B pelieHny 3KOJI0THYECKUX TTPOOIeM 1
https://m.edsoo.ru/00ae4270
bubmuorexa [JOK
P % . 7 1
66 e3epBHBIN ypok. O000IIEeHNE 1 CHUCTEMAaTH3AIUS 3HAHUI hitps-//m.cdsoo.ru/00ac0d0a
bubmuorexa [JOK
P % . 7 1
67 e3epBHBIN ypok. O000IIeHNE U CHCTEMAaTH3AIUS 3HAHUI hitps-//m.cdsoo.ru/00adb33c
bu6mmoreka [IOK
68 P % . 06006 I 1
€3EpBHBIN YPOK OOIICHUE U CUCTEMAaTH3alMs 3HAaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 kinacc/ Epemun B.B., Ky3emenko H.E., JIpo3noB A. A. u apyrue; o peaakiuuei
Jlynuna B.B., Akuronepnoe o6miectBo «M3marenbetBo «IIpocBemenney
» Xumus, 8 xinacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKIHOHEpHOE 0OIIECTBO
«M3narenscTBO «IIpocBenieHue»
» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AknimonepHoe o0miectBo «M31aTenbcTBo
«Ipocsemienne»
» Xumus, 9 xinacce/ I'abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBenieHue»
» Xumus, 9 kinacc/ Epemun B.B., Ky3emenko H.E., [Ipo3noB A. A. u apyrue; o penakimuen
Jlynuna B.B., Akuronepnoe o6miectBo «M3marenbctBo «IIpocBemenney
» Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AkiimonepHoe obmiectBo «M31aTenbcTBO
«IIpocsemenue»
METOIUYECKHUE MATEPHUAJIbBI VIS YUUTEJISA
8 KIIACC
1. B nomoup mkoasHOMY yuutento. M. 0. I'opkoBenko «Iloypounsie pa3paboTKu 0 XMMHH K
yuebnukam: O. C. I'abpuensna; H. . Conuna, M. I1. Canuna; I'. E. Pymsutuca, ©. I'. ®enpamana»
9 knacc. «Bako», Mocksa 2005 .
2. B nomouts abutypuenty. O. C. I'abpuensn, 1. I'. OctpoymoB «Xumus». [locodue nns
LIKOJIBHUKOB CTapIlIuX Kjaccos U nocrynatomux B BY3s1. [Ipoda, Mocksa 2005 r.
3. B momours abutypuenty. P. A. Jluaun, B. A. Monouxo, JI. JI. AunpeeBa «Xumusi». s
LIKOJIbHUKOB CTapIlIuX KjaccoB U nocrynatouux B BY3s1. Teopetnueckue ocHoBbI. Bompockl.
3amaun. Tectol. [log pegakuueit mpodeccopa P. A. Jluguna 3 — e uznanue, uctpasiennoe. [poda,
Mocksa 2004 1.
4. I'abpuensan O.C. [Iporpamma kypca xumun 1iist 8-11 kiaccoB 0011eo06pa3oBaTenbHBIX
yupexxaenuid. — M.: Jlpoda;
5. I'abpuensu O.C. Xumus: 8 kiace : yueOHHK A7l 0011e00pa30BaTeNbHBIX YUpexkAeHUn. — M.:
Hpoda.
6. I'abpuensn O.C. N3yuaem xumuio B 8 ki1.: tuaakrudeckue marepuaisl / O.C. 'abpuensn, T.B.
CmupHoBa. — M.: biuk mutoc
7. I'abpuensn O.C., BuckoOoiinukosa H.I1., SlmykoBa A.B. HacronpHast kHura yuaurtens. Xumus. 8
KI1.: Meroauueckoe nmocooue. — M.: Jlpoda;
8. I'abpuensn O.C., Pynos H.H., Tonkynos B.W. XuMndeckuii 5KCIEpUMEHT B ILIKOJIE. 8 Ki1acc. —
M.: Ipoda
9. MunuctepctBo obpazoBanus Poccuiickoit @enepanuu. [Iporpammel 1151 06111e00pazoBaTeIbHbIX
yupexnaenuit. Xumus 8§ — 11 knaccel. -3-e uznanue, crepeoruntoe - Mocksa; poda, 2002 r. (cTp.
26 —-37).
10. Pa6ouas mporpamma. Xumusi. kK YMK O. C. I'abpuensina Jlabupunrt. py. Uznarensctso "Bako"
2016 .
11. ®enepanbHOro KOMIIOHEHTA TOCYIaPCTBEHHOTO CTaHIapTa 001Iero oopa3oBaHus 0 XUMUHU
(Yacts 1. OcHOBHOE 001I€€ 00pa30oBaHMUE) 71 OCHOBHOM 00IIe00pa30BaTeIbHOM MIKOJIBI B
COOTBETCTBHH C CYIIECTBYIONIEH KOHIEMIUEH XUMHUECKOTo 00pa30BaHusl.
12. Xumus: 8 kjiacc: KOHTPOJIbHBIE U TpoBepoyHbIe padoThl K yueoHuky O.C. ['abpuensna «Xumus.
8 xmace» / O.C. I'aGpuensn, I1.H. bepeskun, A.A. YmakoBa u ap. — M. : JIpooda;
13. Xumus 8 knacc. Xumus 8 kiacc: yue6nuk / O. C. 'abpuensn. — 8-e uza. mpepad. — M. : llpoda,
—2019r1.287 c. [1] c. : . - (Poccuiickuii yaeOHUK).
ISBN 978-5-358-21272-5
14. Xumus B Tabnunax 8 — 11 knaccsl. CnpaBounoe nocodue. ABrop — cocraButens A. E. Haconoa
10 — e m3nanue, crepeorunnoe. Jpoda, Mocksa 2007 r.
9 KJIACC
1. B nomous mkonsHOMy yuutento. M. FO. 'opkoBenko «Iloypounsie pa3paOoTKH 10 XUMUU K
yaueonukam: O. C. I'abpuensina; H. U. Conuna, M. I1. Canuna; I'. E. Pynsutuca, ®©. I'. ®enpamanay



9 kiacc. «Bako», Mocksa 2005 T.

2. B nomours abutypuenty. O. C. I'abpuensu, U. I'. Octpoymon «Xumusy». [Tocobue ams
ITKOJIFHUKOB CTapIIKMX KJ1accoB U nmocTymarmux B BY 31 JIpoda, Mocksa 2005 T.

3. B momomrs abutypuenty. P. A. Jlugun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». Jls
IIKOJIBHUKOB CTApIIMX KJIACCOB U nocTynaromux B BY3s1. Teopernueckue ocHOBbI. Bonpocsl.
3anaun. Tectsl. [lon penakuueit npodeccopa P. A. Jlunauna 3 — e uznanue, ucnpasierroe. Jpoda,
Mocksa 2004 r.

4. T'abpuensu O.C. IIporpamma kypca xumun Juist 8-11 kiaccoB 001eoo6pa3oBaTebHBIX
yapexaeHuii. — M.: Jlpoda;

5. Xumus 9 knacc: yuebnuk / O. C. ['abpuensia. — 7-e 3. npepad. — M. : Ilpoda — 2019 1. 319, [1]
c. wi. (Poccutickuii yaeOHMK)

ISBN 978-5-358-21507-8

6. N'abpuensu O.C. M3yuaem xumuro B 9 ki1.: munaktudeckue marepuaisl / O.C. I'abpuensn, T.B.
CmupHoBa. — M.: biuk mutoc

7. I'abpuensu O.C., Bucko6oiinukosa H.I1., AmykoBa A.B. HacTonbHas kaura yuutens. Xumus. 9
KI1.: Metoaudeckoe nocodue. — M.: JIpoda;

8. I'abpuensu O.C., Pynos H.H., TonkyHo B.M. XuMuueckuii SKCIIEpUMEHT B IIKOJIE. 9 Kjacc. —
M.: Ipoda

9. MunucrepctBo obpazoBanus Poccuiickoii @eneparnuu. [Iporpammel ams o01ieo0pa3oBaTenbHBIX
yupexaenuit. Xumus 8 — 11 knaccsl. -3-e uznanue, crepeoruntoe - Mocksa; Ipoda, 2002 r. (cTp.
26 —37).

10. Pabouast mporpamma. Xumust kK YMK O. C. I'abpuensaa Jlabupunr. py. M3narensctro "Bako"
2016 .

11. ®eaepanbHOro KOMIIOHEHTA TOCYAAPCTBEHHOTO CTaHAapTa o0Iero 0opa3oBaHus MO XUMUH
(Yactp 1. OcHoBHOE 00111ee 00pa3oBaHKe) AJii OCHOBHOM 00111€00pa30BaTeIbHOMN MIKOJIbI B
COOTBETCTBHUH C CYIIECTBYIOIIEH KOHIICTIIIMEH XUMUUECKOTO0 00pa30BaHus.

12. Xumust: 9 xacc: KOHTPOJIbHBIE U MPOBEpOUHbIe paboThl K yueOHuky O.C. 'abpuensHa «Xumusi.
9 kiacce» / O.C. I'abpuensy, [1.H. bepe3kun, A.A. Ymakosa u 1p. — M. : JIpoda;

13. Xumus 9 xnacc: yue6nuk / O. C. 'abpuensin. — 7-e uza. npepad. — M. : Ipoda — 2019 1. 319, [1]
c. wi. (Poccutickuit yueonuk) ISBN 978-5-358-21507-8

14. Xumus B Tabaunax 8 — 11 kinaccel. CnpaBounoe nocodue. ABTop — cocraButenb A. E. Haconora
10 — e u3nanue, crepeoruntoe. Ipoda, Mocksa 2007 r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

8 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caliT 11t yuuTens XMMUU U OHOJIOTHN)
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa_v_nedelju/1-
1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xacc)

9) http://chemistry. narod.ru XuMuK.py: caiit o xumuu

10) https://skysmart.ru/articles/chemistry

11) Ilopran Beepoccuiickoit onummnuabl IKOIbHUKOB. http://rusolymp.ru/

12) Pycckuii oOpa3oBarenbHblii mopTai. http:/ www.gov.ed.ru

13) denepanbHbIid poccuiickuii o0ieo0pa3oBarenbHbIi mopTai. http://www.school.edu.ru
14) ®enepanbubiit mopran «Poccuiickoe obpazoBanuey. http://www.edu.ru

15) Ioptan xomnanun «Kupumn u Medoauii». http://www.km.ru

16) O6pazoBarenbHbIil mopran «Ydebay. http://www.uroki.ru

17) Kypuan «Kypnep oOpazoBanusi». http://www.courier.com.ru

18) Kypnan «BectHuk obpazoBanus». http://www.vestnik.edu.ru



19) Uznarenwsckuit nom «lIpodxuuray. http://www.profkniga.ru

20) Uznarensckuii oM «1 ceHTsIOps». http://www.1september.ru

21) ®ectuBanp negarorudeckuii uaeh «OTKPBITHIN YPOK» (M3AaTeNbCKUil 1oM «1 CeHTSIOps»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Nnrtepuet nopran [polllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MUHHCTEPCTBO 00pa30BaHUS U HAYKH.

26) Caiit CIAM I'MA: PEIILY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiit myist yaurenss XMiMUU U OUOJIOTHH )
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa_v_nedelju/1-
1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 kiacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) IToptan Beepoccuiickoit onumnuaasl IIKOJILHUKOB. http://rusolymp.ru/

12) Pycckuii obpa3zoBatenbHblil moptai. http://www.gov.ed.ru

13) ®enepanbHblil poccHiickuii 001eoopazoBaTenbHblil moptai. http://www.school.edu.ru
14) ®enepanbublii nopran «Poccuiickoe odpasoanue». http://www.edu.ru

15) Iopran xkommanuu «Kupun u Medoauit». http://www.km.ru

16) O6pazoBarenbHbIi mopTan «Ydebday. http://www.uroki.ru

17) Kypnan «Kypbep oOpazoBanus». http://www.courier.com.ru

18) Kypnan «BectHuk odpazoBanus». http://www.vestnik.edu.ru

19) Uznarensckuit gom «IIpodxuuray. http://www.profkniga.ru

20) Uznarenbckuit nom «1 ceHtssOpsi». http://www.1september.ru

21) ®ectuBanb negaroruueckuit uaeit «OTKpBITHIA ypok» (M31aTeNbCKui 1IoM «1 CEHTAOp»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrepuet nopran [Ipolllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHHCTEpCTBO 00pa30BaHMs U HAYKH.

25) Caiit CAAM I'MA: PEIILY BIIP, OI'D, EI'D, I'BD u LT. https://sdamgia.ru
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