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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuM Na€T TpPENCTaBICHUE O IENAX, OOIel CTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE CoJiepKaHue,
MpeayCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHUH, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaroluxcsi, ONpeaeNsieT BO3MOXKHOCTH MpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yapTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs MPEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JIEATELHOCTH O00yYalomerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XHUMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM i1 CaMOpa3BUTUSI U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4Jarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4uyeOHOM  JIeSTEIhHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B POPMHPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YyYaIOIIMUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUNH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XMMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3yueHuro. CoaepkaHue CKIAIAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCIIETIOBATEILHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKHUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W TOJYYCHUS
M3y4YaEeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU NPOUCXOJUT C MPHUBICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpYyKalUuUi MUpY,
«buosnorus. 5—7 kiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIbTYpHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHUI MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HAayKH, B

3



OpuOOIIEHNHM K HAy4YHBIM METOJaM T[IO3HAHUS TMPU HU3YUYEHHHM BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHun XMMHUHA Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHUE MPUOOPESTU TaKUE 1IeTH, KaK:

— (¢GOopMHUpOBaHHE WHTEIUICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
o0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYaIOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NIEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAUYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM UHCIE YMEHUU OOBACHITH U OICHUBATH SIBJICHUS
OKpY’KaIOIIEer0o MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBIC MPH HU3YUCHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TOBCEAHEBHON J>XH3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBanue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EeJIecO00pa3HOro TMOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

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

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUS XHMHU Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKA. XUMHS B CUCTEME HAYK.
Tena wm BemecTBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zesieHust cMecei.

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

Xumudgeckas ¢opmyna. BajJeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. (OTHOcHUTENbHAs aTOMHas Macca.
OTHOocuTenbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas pPEeakus U €€ MPU3HaAKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKkHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX peakluil (COCTMHEHM S, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM 00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O0O0pa3loOB HEOPraHMYECKHX BEILIECTB, HAOJIOJECHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKMCAHWE MPU3HAKOB MPOTEKAHMSI XUMHUYECKHX peaKlHil (pasiioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopoM conu meau (ID),
U3Y4YeHUE CIOCOOOB PAa3JCJICHUs] CMECEH: C MOMOIIbI0 MarHuTa, (puIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAaHUWE  pEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeline npeacTaBuTe 4 HCOPraHUYECKHUX BELIECTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BelecTBo. Haxoxknenue kucimopoia B OpupoAe, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
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MOJIYYCHHUST KUCIopoda B Jjabopatopuu W TpoMBIIUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — autoTportHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 deKTa, pazpylieHue 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopona B
npupoae, (GU3NYECKHE ¢ XUMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBAa BOJbl. Boma kak pactBoputesib. PacTBOpHI.
HacpilieHHbIE M HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpPOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUpPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyromiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [loyueHue okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousudeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEAECIICHUE COAECPKAHUS KUCIOPOAa B BO3AYyXE, MOJYyUEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmo)kapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojehcTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAIIOB),
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WCCJIEIOBAaHUE O0pa3IOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumMozeiicTBus okcupa menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peakUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajla JPYTHMM K3 PacTBOpa COJM, PEUICHUE
SKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCIMHECHUI.

IMepuonuueckuii 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHne aTroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUBI.

[lepnognueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. DOU3WYEecKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XMUMHUYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [leprnoanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MennpeneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (ToJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHusA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpornecchbl OKUCIIEHUs K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3yueHHe OOpasloB BEIIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakiu pa3noKeHusl, COSUHEHHUS ).

Mesicnpeomemnmnuie ceasu



Peanuzanust MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KaK OOIIMUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO01Me ecTeCTBEHHO--HAay4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNOoTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOJUIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT TUIIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuys XuMU4eCcKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeIrioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajlnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckOpocTH XUMHUYeCKOW peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. I[losaTrne 0 XumMruyeckoM paBHoBecuu. DakTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUW U TMOJOKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKUUH,  AJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI
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OKHUCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OaaHca.

Teopus 37€KTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakium noHHOTO OOMEHa. Y CIIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpalll€éHHbIE HMOHHBIC YypaBHEHHs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTAUIMYECKUX PEHIETOK HEOPTraHUYECKHUX
BCIIECTB — METAIOB W HEMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTU CKOPOCTU XUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIIEIOBAHUE BJICKTPOINPOBOJIHOCTHU
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocaaka, BbIJIEJICHHE Ta3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKeHUs, COSTUHEHMs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl U UX COeAMHEHUS

OOmast xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUUYECKHE CBOWCTBA HAa MNOpUMEpe  XJjopa
(B3aUMOJIEHiCTBHE C METaUIlaM{, HEMETaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosnsiHass KUCJIOTa, XMMHUYECKHUE CBOMCTBA, MOJy4YeHHUE, NpuMeHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHWe XJIOpUIbl U HX
HaXOXJICHUE B MPUPOJIE.

OO6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W cChenu(uyeckue). XHWMHUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKLMs Ha
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cyiabdaT-uoH. HaxoxaeHue ceppl u €€ COCOIUHEHHN B MpUpoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COEIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmiast xapakrepucTuka 3jeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEIEHU OKUCIEHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
duznyecKkrue u XMMHUUECKHUE CBOMCTBA, OMy4yeHue U npuMenenue. Conu aMMOHMUS,
uX pU3NYECKUE U XUMHUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuys Ha
MOHBl aMMOHMS. A30THasi KHMCIOTa, €€ MOoJydyeHHe, (U3NYECKUEe U XUMUYECKUE
CBOMcTBa (OOLIME Kak TMPEACTaBUTENS Kjacca KHUCIOT M cHenuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/lbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BoOJMOEMOB). dDocdop,
aJyoTpornHele Moaupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3N4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHUN.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTENEHW  OKHUCIECHUS.  YIVIEpOJA,  aAJUIOTPOIIHBIE
Moau(pUKalMM, PpacIpoCTpaHEHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriaepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBSA3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza r1y1006anbHOr0 MOTEIUIEHUS KIMMAaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ conM, uX (PU3NUecKue U XUMHYECKHUE CBOMCTBA,
noJiyueHue u npuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yraepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX MepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILIECTBAX: XKHUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacTtaBieHus o0
okcusie kpemuust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,
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CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MATEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajoreHOoB M HUX COCJUHEHUI (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, M3YY€HUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOU KUCIOTHI, MPOBEICHNE KAUeCTBEHHON PeaKIK Ha Cynbdar-
WOH W HAOJIOJIeHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), 00pa3aMu a30THBIX U POChHOPHBIX yIOOpPEHUM, MoJydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYEHHE MPU3HAKOB
UX IPOTEKAHUSI, B3AUMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHue, coOupaHue, pacrio3HaBaHUE M H3YyYCHHE
CBOMCTB YIJIEKHCJIOTO ra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOW MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelmme HeMeTauIbl U UX COCTUHEHUSD.

MeTaJuibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxkeHus B llepmogmyeckor cucreMe xumudeckux daemeHTtoB J[. W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanementoB /. MI. MenaeneeBa, CTpo€HHME MX aTOMOB, HaXOXJCHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
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TUJIPOKCUABl HaTpus MW Kanud. lIpuMeHeHne mEenouHbIX METAUIOB MW UX
COCIUHCHUM.

[[lenoyno3emenbHblE METAUIbI MarHMid W KalbLMH: IIOJIOXKEHHE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelue coequHEeHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ10’)keHUE B [leproindeckoi CUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mnpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aTfOMHHUSA. AM(POTEpHBIE CBOMCTBAa OKCHJIA U THIPOKCHIA
aJIIOMMHHUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenpneneeBa, CTpoe€HHE aroma, HaxoXJIeHUEe B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (I1) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHNE BHCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJEHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCA TOPEHUS KeEIe3a B KUCIOPOJE
(BO3BMOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), TPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIMM HA MOHBI: MAarHus, KJIbLKS, aJIIOMUHHS, [IHHKA, JKEJIe3a
(I1) u xeneza (III), meau (1), HaOMrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpusl, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a71a4 Mo TeMe «Baknenime
METAaJIJIbl U UX COCMHCHUS.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW XU3HM YelloBeKa. besomacHoe
WCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHYECKUX 0KOTaxX U OTPABJICHUAX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaroIeH cpeanl (MpeaeiabHas I0myCTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu
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Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYyYHbIE MOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOMBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CruiaBbl, (PU3MUYECKUE BEIMYMHBI, €AWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, IIUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPATbI, TOPHBIE MOPOJBI,
10JIE3HbIE UCKOIIAEMbI€, TOIIJIUBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATEJILHOMN JAESATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUICKUMHU
COLMOKYJIbTYPHBIMH U JYXOBHO-HPaBCTBCHHBIMU IICHHOCTSIMHU, TNPUHSATHIMU B
oOlllecTBE TMpaBWJIaMH W HOPMaMH IIOBEJCHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBAThCSI CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAllUM U
pacIlIMpEHUE OIbITa AEATEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprmoTH4eCcKOro BOCIMTAHUSA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKOM HAayKH B >KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEpPHOUM WH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaxJaaHCKOr0 BOCIMTAHUSA:

MPEJICTABICHUS O COIMAJIBHBIX HOPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOINIM B TIpOlleCC€ OTOW y4eOHOM eATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJAECHHWE M TIOCTYMKU CBOUX TOBApUIIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCTIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakiMH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH WU COCTABIISIONIUE
OCHOBY JIJI1 TIOHUMAaHMS CYIIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOJIBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(OPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU
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JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHWI0 U TMO3HAaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUs B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOUIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOT0Js, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAaKTHUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUs 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCuOHATBLHOM ASSTENHHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOM CpEIE;

6) ’K0JIOrHYEeCKOro BOCIUTAHHS:

HKOJIOTHYECKH 1E€JIECO00pa3HOE OTHOIICHHE K NPUPOJIEC KaK HCTOYHHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsIX,
YTPOKAIOIMIMUX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU M3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI ~ 3KOJIOTUYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeW UX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeAMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
TPUHITUT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
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HAyYHOW KapTHMHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE EWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPHIE O0OECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMHU TMOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MNPUUYUHHO-CIICICTBEHHBIE CBS3HM MEXIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHBIC, 10 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYeckas Gopmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIABJIATh  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUHS B U3y4aEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciie1oBaTe/ibCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHWE HaOmoaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABIISITH OTUET
0 MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETHUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHHE MPUMEHATh Pa3IUYHbIE METOJbI M 3allpOoChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3IMUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UHDOPMALIUN U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JHharpaMMmamy,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipoliecce Yy4eOHOH U
UCCJIEI0OBATENLCKON JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAKOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCH (B XOA€ Juajiora W (WiIM) JUCKYCCHM) IIO
CyLIECTBY  OOCYKJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeNaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOro OMNbITa,
nabopatopHOi pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrOo COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOM  JCATEIBHOCTH  IPU  PELICHHUH
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIy4YEHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUH 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pE3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS Hay4yHblE€ 3HAHMS, YMEHUS U CHOCOOBI
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NEUCTBUN, chenupuIecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro UHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PAa3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoniy oOydenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpPHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTA4, OCHOBAHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peakuus, KiacCUuPUKAUs peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMEHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIIIOBOU A((EKT peakiium,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSIpHAsh KOBAJICHTHAsl CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(MporieHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUH H
MPUMEHSITH 3TU TOHSTHUS MPU OMKUCAHUH BELIESCTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY JJISI COCTaBJICHUS (Qopmyn
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHIL;

e ONpPENENATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAasT M HOHHas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpeiBaThb cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCBHIBATh W XapakTepuszoBaTh TabMuUuHyr0 ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnma)y, maneie u
OOMNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diaemernToB J[. U
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsj sApa, 00IIee YHCIIO IEKTPOHOB
U pacTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KIacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpaALICHUNA B
Pa3TUYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OTIEPAIlMH MBICTUTEIBHON NEATCITLHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTH3aluIo, Kiaccu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — Il U3y4YEHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAONIOJACHUE, W3MEPCHHE, MOJICTUPOBAHHE, JKCIICPUMEHT
(peaJibHBINA U MBICIICHHBIN );

ClIieIoBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0oMl U
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKXKe IMpaBuUiiaM OOpallleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUIO U COOUPAHHIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYECH M KUCIIOT C IMTOMOIIBIO WHIUKATOPOB
(;rakmyc, dhenondranient, METUIOPAHXK U IPYTHUE).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHUM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHMOH, IPOCTOE BEIIECTBO,
CJI0KHOE€ BEIIECTBO, BAJCEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUIECKasi CBs3b, TEIUIOBOU ekt
peakuuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHUYECKAsT IUCCOLMALMSA, PEAKIHUU HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJIEHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMUYECKass CBs3b (KOBAJICHTHAs, WOHHAs,
MeTajuinueckas), KpHUCTAUIMYecKas pemeérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUSA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMy
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIHII;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmyiiaM, BUA XUMHUYECKOM
CBs3M (KOBAJICHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpeiBath cMbich llepuomnueckoro 3akona J[. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHYECKUX AIIEMEHTOB:
pasznuyaTh MOHATUA «rjaBHasg noArpynmna (A-rpynmna)»y U «modooyHas
noarpynmna (b-rpynma)», manbie u  OOJbIIME NEPUOIbl, COOTHOCUTH
0003HauYeHUsl, KOTOphIE HMEIOTCS B TIEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIIECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENIEHEH OKHCIICHUS
XUMHUYECKHUX IJIEMCHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHM;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO
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oOMeHa, YypaBHEHHUS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHii
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJISIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO JIOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  O0OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB TIO0 TOJYyYEHHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BEUIESCTB (aMMHUaKa M YTIIEKUCIIOrO ras3a);

MPOBOJUTh  PEAKIHMH, TOATBEP)KIAIOIINEC  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUII-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJLIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE OINEpAllMU MBICIUTEIBHON JEATeTbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOO0OIIEeHHEe, CHUCTEMATU3allMi0, BbISBICHHE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€H — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOoIeHNe, M3MEPEeHHe, MOJCIUPOBAaHUE, DKCIEPUMEHT (peanbHBbId U
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUS
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nmnoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 | bubnuoreka [JOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g | bubnmnorexka HOK
' U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 | 1 bubmuorexa [JOK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyveckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToOMOB.

Xumnueckas cBsizb. OKHCINTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu
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3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3JieMeHTOB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c
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9 KUIIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aeioB 1 TeM nu(ppoBbIe
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo M XMMHYecKHe peaKIIuu
L1 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [JOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnuotexa [HOK
’ peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnmnoreka [HOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [JOK
) aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
bu6nuoreka [IOK
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2

erMHI/Iﬁ 1 UX COCIUMHCHUA

https://m.edsoo.ru/7f41a636
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Uroro no pazgeny

25

Pazgen 3. MeTaJIbl M X COCIUHEHU S

N bu6nmoreka [IOK
3.1 Obmpae croficTBa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
. bubmnorexa [JOK
3.2 Baxueiime MeTauibl U UX CO€IAHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmmorera OK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
P 3 bubmmorexa [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
Koau4vecTBo yacoB
Ne TIpaktun  DJEeKTPOHHBIE HH(POBLIE
Tema ypoka KonTpoabHbie P P p
n/n Bcero yeckue oOpa3oBaTe/ibHbIE pecypchl
padoThI
padoThI
| IIpeamer xumuu. Ponb XUMUK B KU3HU YEIIOBEKA. Tena 1 bubnmnoreka HOK
U BelllecTBa https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 [TonsTHE O METO/IAX TIO3HAHUS B XUMUHU 1
https://m.edsoo.ru/ff0d227¢e
[TpakTrueckas padota Ne 1 «I[IpaBuia paboTsl B
3 JabopaTOpuM U MPUEMBI OOpAIICHHS C JJA00PATOPHBIM 1 1 bubmorexa HOK
patop p paitl patop https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UucTtsie BemecTBa u cMecu. CriocoOBI pa3iesieHust | bubnuotexa [JOK
cMecen https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas padbora Ne 2 «Paznenenue cmeceil (Ha | | bubmuoreka [JOK
[IpUMEpPEe OYUCTKHU TTOBAPEHHOW COJIN )» https://m.edsoo.ru/ff0d28c8
bu6nuoreka [IOK
6 A 1
TOMBLH MOJICKYIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHE DJIIEMEHTBI. 3HAKU (CUMBOJIBI) ] bubmuorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U crOXHBIE BEIIECTBA 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 bubmorexa HOK
YAPHOE YA https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKas 1 bubmmoreka [JOK
(dbopMmya. BanreHTHOCTh aTOMOB XUMUYECKUX https://m.edsoo.ru/ff0d2eae
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9JICMCHTOB

OrHocurensHas aroMHas Macca. OTHOCHTEIbHAS

bu6nuoreka [IOK

1 MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 70JIs1 XUMHYECKOTO DJICMEHTA B COEIUHCHUU buGnnorexa LHOK
https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Mosib. MouisipHast Macca ngj;if:g;gﬁif 0d5230

14 dOuU3nYeCKre 1 XUMUYECKUE SIBJICHUS. XUMHUYECKast bu6mmoteka [IOK
peakuus https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky U ycia0BUs MPOTEKAHUSI XUMHUUECKHUX bubnuoreka [JOK
peakuuii https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMUUYECKUE bubnuotexa [HOK
ypaBHEHUA https://m.edsoo.ru/ff0d3b88

17 Beruucnenus koandecTBa, Macchl BEIIECTBA MO bubmmoteka [IOK
YPAaBHEHUSAM XUMHUYECKUX PEaKIIAN https://m.edsoo.ru/ff0d5708

18 Knaccudukanmss XuMuueckux peakiuii (CoeTMHEHUS, bubnmnoreka [JOK
pa3oXKeHus, 3aMellleHns, oOOMeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JIOMOHOCOB — y4€HBIN-DHIUKIIOIEANCT. bubnmnorexka HOK
O0600611eHre U cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d40c4

20 KonTponbnas padora Nel no teme «Bemiectsa u bubmmoreka [JOK
XUMHUYECKUE PEAKIIUNY https://m.edsoo.ru/ff0d4290

21 Boznyx — cmecsk ra3os. CocrtaB Bo3ayxa. Kucinopomx — bu6nuoreka [IOK
3JIEMEHT M MPOCTOE BemecTBo. O30H https://m.edsoo.ru/ff0d448e

” PuU3NYECKUE U XMMUYECKUE CBOMCTBA KUCIOPOIa bubnuotexa [JOK
(peakuuu oxucienus, ropenne). [louarue o6 okcumax https://m.edsoo.ru/ff0d4614

3 CriocoObI TTOTy4eHHsT KUCIIOpOoa B JIA0OPaTOpUHU U bubnuoteka [JOK

MPOMBIIIIEHHOCTH. [IpuMeHenmne kuciopoaa

https://m.edsoo.ru/ff0d497a

27




TennoBoi 3 PeKT XUMUIECKON peaKIuu, TOHITHE O

bu6nmoreka [IOK

24 TEPMOXMMHUYECKOM YPaBHEHMH, IK30- U hitps://m.edsoo.ru/f0d4790
SHJOTEPMUUYECKHUX PEAKIUIX

’5 TormnuBo (HedTh, yroiab U MeTaH). 3arpsi3HeHHe bubnmoreka [JOK
BO3/1yXa, CIIOCOOBI €ro MPeI0TBPaICHUS https://m.edsoo.ru/ff0d4c4a

26 [TpakTuueckas pabora Ne 3 mo reme «llonydeHue u bubmmoreka [JOK
cOOMpaHHE KUCIIOPO/Ia, U3YUYECHUE €TO CBOWCTB)» https://m.edsoo.ru/ff0d4ae2

7 Bonopon — 351eMeHT H IpOCTOE BEIIECTBO. bubnuoreka [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0

73 du3nYecKre U XMMUYECKUE CBOMCTBA BOJIOPOIA. bu6mmoteka [IOK
IIpumenenne Boopoaa https://m.edsoo.ru/ff0d4dd0

bubnuorexa [HOK
29 Homsrie o wcsoTax i comix https://m.edsoll.ru/fdeSOdz

30 CriocoOblI ostyyeHust BOAOPOia B J1aOOpaTOpuu bubamorexa LHOK
https://m.edsoo.ru/ff0d4dd0

31 ITpakTuyeckas padora Ne 4 o teme «Ilonyuenue u bubnmnorexka HOK
coOupaHue BOAOPOJa, U3YUEHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4{42

N N bubmuotexa [JOK
32 MosnsipHblii 005EM ra3oB. 3ak0oH ABOTapo hitps://m.c dsoclfru /05426

13 Berancnenns 00pEMa, KoJIMIecTBa BEIIeCTBA Ta3a 1Mo but6mmoreka [IOK
€ro U3BECTHOMY KOJHMUYECTBY BEILIECTBA WIH 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brruucnennst 005EMOB Ta30B 10 YpaBHEHUIO PEAKITUN bubnmoreka [JOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHUH Ta30B https://m.edsoo.ru/ff0d5708

35 duznyeckre 1 XUMHUUECKHE CBOMCTBA BOJEI bubmorexa LOK
https://m.edsoo.ru/ff0d587a

. bubmmoreka [JOK
36 CocraB ocHoBanuid. [TonsiTue 00 nHIUKATOpaX hitps-//m.c dso(]fm /1045962

37 Bona kak pactBoputens. HacbiieHHbie u but6mmoreka [IOK
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HCHACBIIICHHBIC PAaCTBOPHI. MaccoBas J0JIi1 BEUIECCTBA B

https://m.edsoo.ru/ff0d5b40

pacTtBope
[IpakTrueckas padota Ne 5 o teme «lIpurorosieHue
38 aCTBOPOB C ONpEAEIEHHON MacCOBO JA0JIeH bubmorexa [IOK
PacTEOpoB © OTpEA A https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbHas padota Ne2 mo Teme «Kucnopos. bubmmoreka [JOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KiacCU(PUKAINS, HOMCHKIIATypa bubmorexa LHOK
' ’ : P https://m.edsoo.ru/f0d664e
41 [TonydyeHnne u XuMHUYeCKUE CBOWCTBA KUCIOTHBIX, bubnuoreka [JOK
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHMsI: COCTaB, KIacCU(pHUKAIHs, HOMEHKIIaTypa bubmmorexa LOK
' ’ T, M https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHE CBOMCTBA OCHOBAHUI bubmmorexa [TOK
e https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanusi, HOMEHKIATypa brbmmorexa [TOK
’ ’ ’ yp https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA KUCIIOT brbmmorexa [TOK
i https://m.edsoo.ru/ff0dfee2
46 Comnu (cpemnue): HOMEHKIATypa, CIIOCOOBI MOTyUeHUS, bubnuotexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padbora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «OCHOBHbBIE bubmorexa [TOK
p a . https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI
43 I'eneTnueckas CBsI3b MEXKIy Ki1accaMu bubnmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
. bu6muoreka [IOK
49 O06o01IeHre U cucTeMaTU3alus 3HaHUN 1

https://m.edsoo.ru/00ad9cb2
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50 Kontponbnas padota Ne3 o teme "OCHOBHBIE KIacChI bubnnoreka HOK
HEOPraHUYeCKUX CoeqMHEHUN" https://m.edsoo.ru/00ad9e1la
51 [lepBbie MONMBITKY KIACCU(PUKAIUU XUMUYECKUX bubnmoreka [JOK
37eMeHTOB. [IoHsATHE O Ipynmax CXOIHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
57 Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema bubnnoreka [JOK
xumuueckux ayemeHToB /1. . Meneneera https://m.edsoo.ru/00ada52¢
53 Ilepuoaml, IPyIIIEL, IO b1 Bubmaorexa ITOK
P » TPYHIIBL, ey https://m.edsoo.ru/00ada52c
bubnnoreka IIOK
54 Ctpoenne aromoB. CocTaB aTOMHBIX siiep. M30TOMbI
p Aep https://m.edsoo.ru/00ada342
55 CtpoeHue 3J1eKTPOHHBIX 000JI04€K aTOMOB 3JIEMEHTOB bubnmnoreka [HOK
[Tepuonnueckoint cucremsl [. . Menneneena https://m.edsoo.ru/00ada6bc
XapakTepuCcTUKa XUMUYECKOTO 3JIEMEHTA 10 €0
56 moJoxkeHuro B [lepuoandeckoit cucreme . U bubnmnorexa LIOK
p T https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoguyeckoro 3akoHa st pa3BUTHS
57 Hayku U npaktuku. [. 1. Menneneen EHBIN bubmmorexa OK
YK p v ya > https://m.edsoo.ru/00ada96e
MeJaror U rpaxaaHuH
53 DNEeKTPOOTPUIIATETLHOCTh aTOMOB XUMHUECKHUX bubnuotexa [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 HNonnasg xumMuueckas cBI3b
https://m.edsoo.ru/00adac34
60 KoBanenTHast noisipHas XuUMUYeCKas CBI3b bubnmorexa LOK
p https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HemonsapHas XUMHYECKas CBI3b bubmmorexa TIOK
P https://m.edsoo.ru/00adaab9
bubnunoreka IHOK
62 CrelneHns OKUCIEHUS I

https://m.edsoo.ru/00adae28
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bu6nmmoreka [IOK

63 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 hitps-//m.cdsoo.rw/00adb076

bubmmoreka [IOK
64 OxucauTenu 1 BOCCTAaHOBUTEIU 1 https://m.edSO(]fru 100adb076

65 Konrtponsnas padora Ne4 o reme «CtpoeHue aroma. | bubnumoreka [JOK
XUMHYECKas CBI3b)» https://m.edsoo.ru/00adb486

66 PezepBHblil ypok. O600111€HUE U cCCTeMaTH3alus 1 bubnuoreka [JOK
3HAHUU https://m.edsoo.ru/00adb33c

67 PezepBHblil ypok. O600111€HUE U cCTeMaTH3alus 1 bubnmnorexka HOK
3HaHUI https://m.edsoo.ru/00ad9cb2

68 PesepBHblil ypok. O600IIEHNE U CHCTEMaTH3aIHs 1 bubnuoreka [JOK
3HAHUU https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Kontpo IpakTu
Ne ni/m Tema ypoka P P o0pa3oBaTe/ibHbIE
Bcero JIbHbIE YecKue
pecypchl
padoThI padoThI
| [lepuonnueckuii 3akoH. [lepnonnueckas cucrema 1 bubmmoreka [JOK
XUMHYECKUX 31eMeHTOB [I. 1. MeHaeneeBa https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 1 bubmmoreka [JOK
XUMHMUYECKUX JJIIEMEHTOB IIEPBBIX TPEX MIEPUOOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIATypa | bubnuoreka [IOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMHYECKO# CBSI3U U THUIIBI 1 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme «IloBTOpenue
5 U yriiyOjieHue 3HaHUN OCHOBHBIX pa3JIeioB Kypca 1 1
8 Kkiacca»
6 Krnaccudukanys XuMHUECKUX peaklmi 1o | bu6nuorexa [IOK
Ppa3IMYHbIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHUYECKOM peaKIuu.
bubmuorexa [JOK
7 [ToHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peaKkuusx
[TonsiTue 0 xumMrueckoMm paBHOBecHH. DaKTOPHI,
8 BIIMAIOIINE HA CKOPOCTh XMMUYECKOH peakuu u 1 bubmmorexa [TOK
P P https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
9 OKUCIUTEIHHO-BOCCTAHOBUTEILHBIE PEAKIIUU 1 bubmmorexa [TOK
p https://m.edsoo.ru/00adcade
10 Teopust PIEKTPOTUTHUYECKON AUCCOIUALINH. 1 bu6mmoreka [IOK
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CuibHbBIE U cIa0bIe SJICKTPOJIHUTEI

https://m.edsoo.ru/00adcd68
bubmuoreka [JOK

11 HNoHnusle ypaBHEHUS peaKIIui
P pearh htps://m.edso0o.ru/00add448
XHUMHYECKHEe CBOMCTBA KUCIOT U OCHOBAHUH B
12 CBETE IPEACTABICHUN 00 IEKTPOIATAYECKON buGnnorexa LIOK
P P https://m.eds0o.ru/00add5d8
IUCCOLIAAIIAN
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 NPeACTaBIEHUI 00 DJIEKTPOIUTHYECKON bubmorexa LHOK
P P https://m.cds0o.ru/00add8b2
IUCCOLIAAIIAN
14 ITonsaTHe 0 THAPOIN3E COJICH bubmorexa LOK
P https://m.cds0o.ru/00add9d4
bubmuoreka [JOK
15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
- H hitps://m.edso0.ru/00addd12
16 [IpakTnueckas padora Ne 1. «Pemenue bubnnorexa [JOK
OKCIIEPUMEHTANIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme
17 «DIIEKTPOIUTHYECKAS JUCCOIHALNS. XUMUYECKUE bubmmorexa [IOK
p a THATI. https://m.edsoo.ru/00addec(
peaKIy B pPacTBOPAX»
13 OO1m1ast xapakTepUCTHKA raJIoTeHOB. XUMUYECKHE bu6nuorexa [IOK
CBOMCTBA Ha IIpUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBoaopoa. CoJisiHast KHCI0Ta, XUMUYECKHE bubnmoreka [JOK
CBOICTBA, OJIyYE€HHE, IPUMEHECHHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas padbora Ne 2 o reme «llomyyenue bubmuorexa [IOK
COJISTHOM KHCJIOTBI, U3yYEHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
)1 Brruncnenus mo ypaBHEHUSIM XUMHUECKUX bubmuoreka [JOK
peakIuii, eciii OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
Bubmmoreka IIOK
22 OOm1ast xapakTepuCcTHKA 31eMeHTOB VIA-rpymisl 1

https://m.edsoo.ru/00ade64a
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AmnotponHbie Moaudukanuu cepbl. Haxoxnenue

23 Cepbl U €€ COeTMHEHMI B Tpupoje. XUMUYECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00ade64a
CBOICTBa cepbl
24 CepoBonopo, ctpoenue, pu3nueckue u bubnmoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
)5 Oxcunel cepol. CepHas KUCIOTa, (U3HUECKUEC U bubnmoreka [JOK
XMMHYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XHMMHMYECKHUE PEAKIUH, JIEKALE B OCHOBE
26 MIPOMBIIIJICHHOTO CI0C00a MOTy4YeHUs CEpHOM bubnnoreka [JOK
KHMCJIOTbI. XMMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIlEH Cpelibl COETUMHEHUSIMH CEPbI
7 Brruucnenune mMaccoBoil 1011 BbIXOAa NPOAYKTA bubnnoreka [JOK
peakunu https://m.edsoo.ru/00adec8a
OO1m1ast XxapaKTepUCTHKA 3JIEMEHTOB V A-Tpymbl.
28 A30T, pacpocTpaHeHHe B IPUPOJIE, PU3NUECKUE Bubnrorexka LIOK
. https://m.edsoo.ru/00adeea6
U XMMHUYECKHE CBOMCTBA
79 AMMuak, ero Gpu3nyecKue 1 XuMU4eCKHe bubnnorexa [JOK
CBOWCTBA, MOJIYyYEHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
30 ITpaktryeckas padora Ne 3 o teme «Ilonyuenue bub6nuorexa [IOK
aMMHaKa, U3y4eHUe €ro CBOMCTB https://m.edsoo.ru/00adf180
31 A3oTHas Kuciora, e€ Gu3nvecKkre U XUMHIECKUe bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUSI B
1 KauyeCcTBe MUHEPATbHBIX YA0OpeHUH. XUMHUYECKOe bubnuorexa [JOK
3arpsAA3HEHUE OKPYXKAIOILIEN CPEebl COCTUHEHUAMU https://m.edsoo.ru/00adf518
azoTa
13 ®ochop. Oxeun dpocdopa (V) u pochopnas bubnmoreka [JOK

KHCJIOTa, GU3NYECKUE U XUMHYECKUE CBOMCTRA,

https://m.edsoo.ru/00adf68a
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IIOJIYYCHHE

Hcnonb3oBanue GpochaToB B Ka4eCTBE

34 MUHEPAJIbHBIX YI0OOpEHU. 3arpsisHEHUE buGnnorexa LIOK
p . yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTaMu
35 Yraepon, paclipocTpaHEHHUE B IPUPOJIE, bubnuorexa [JOK
(bu3nUecKre U XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux Gpusnveckre U XuMHUECKHe
N bubmuoreka [JOK
36 CBOMCTBA. DKOJIOTHYECKUE MPOOIIEMBI, CBS3AHHbIE
https://m.edsoo.ru/00adfebe
¢ okcugom yriepoaa (IV)
N bubmuoreka [JOK
37 YronpHasg KACIOTa U €€ COJIN
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o teme "lIlomyuenue
bubmuoreka [JOK
38 yriaekuciioro raza. Kauectsennas peakuus Ha
" https://m.edsoo.ru/00ac027¢e
KapOOHaT-MOH
39 [TepBoHayanbHbIE MOHATUS 00 OPTaHUYECKUX bubnuotexa [JOK
BEIIECTBAX KaK O COEAUHEHUAX YIiIepoaa https://m.edsoo.ru/00ae054e
40 Kpemunii u ero coequHEeHHUS bubmmorera [TOK
P https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue
41 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubmmorexa [OK
p . https://m.edsoo.ru/00ae0bf2
«BaxHeinme HeMeTaIbl U X COSAMHEHUS»
4 KonTponbnas padorta Ne3 no teme «Baxneiiue bubmuorexa [IOK
HEMETAJIbl M UX COCOUHCHUS https://m.edsoo.ru/00aeOe18
OO01mas xapakTepuCcTHKa XUMUYECKUX HJIIEMEHTOB
43 — MeTaJlJIoB. MeTaimuyeckas CBsi3b U bubnmoreka [JOK
METAJUINYECKasl KpUCTAJUINYECKas PEIIETKA. https://m.edsoo.ru/00ae103e
Pu3nyecKue CBOMCTBA METAIIOB
44 XUMUYECKHE CBOMCTBA METAJIJIOB. bubmuoreka [JOK
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DJIEKTPOXUMHUYECKUH Psijl HAIPSYKEHU METaJIoB

Oo6mue ciocoOb! monydeHus: MmeTauioB. CIiIaBbl.
BbruriciieHus mo ypaBHEHUSIM XUMUYECKHX

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

bubmuoreka [JOK

45
peaKuii, €CJI OJIMH U3 PEareHTOB COJICPIKUT https://m.edsoo.ru/00ael 156
MpUMECH
46 TTousaTue o0 KOpPPO3UU METATIIOB buGnnorexa LIOK
PP https://m.edsoo.ru/00ae1278
b K
47 Il{emoyHBIC METAILIBI nommorexa HO
https://m.edsoo.ru/00aec14b2
48 OKCHUIBI U TUAPOKCUIBI HATPHUS U KAIU Eubmorexa IOK
A P A P https://m.edsoo.ru/00aec14b2
49 IllenoynO3eMeIbHBIC METAJLIbI — KAJIbIUN 1 bubmuoreka [JOK
MarHum https://m.edsoo.ru/00ael5e8
50 BaxkHelnme coenMHEHNS KAJIbIUS bubmmorexa LHOK
A H https://m.edsoo.ru/00aec15e8
51 O00011IeHIE U CUCTEMATH3AIIU 3HAHUI
N N bubnuotexa [JOK
52 JKéctroc o) CcHocoObI €€ ycTpaHe
TROCTL BOABL H €I bl ce yCTpanetui https://m.edsoo.ru/00ae1 886
53 [IpakTuueckas padora Ne 6 o teme "KéctkocTh bubnnorexa [JOK
BO/JIbI U METOJIbI €€ yCTpaHEHU" https://m.edsoo.ru/00aelae8
54 N — bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBONCTBA OKCH/IA U TUIPOKCHA bubmmorexa [TOK
P g AP A https://m.edsoo.ru/00aelc64
bu6mmorekxa [IOK
56 XK
cI1es0 https://m.edsoo.ru/00ae1d86
57 Oxcupl, TuIpOKCUIBI U conn kene3a (1) n bubmuorexa [JOK

xenesa (I1I)

https://m.edsoo.ru/00ae35e6
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58 O0600611eHre U cucTeMaTu3alus 3HaHU! 1
[TpakTuyeckas padora Ne 7. Pemenue
59 3KCIIEPUMEHTAIIBHBIX 3a]1a4 [0 TEME 1 buGnnorexa LIOK
. https://m.edsoo.ru/00ae3de8
«BaxHennme MeTauibl 1 UX COSAUHEHUS»
Boruucnenust no ypaBHEHUSIM XUMHUYECKUX
60 peaxIuii, eciiu OJJUH U3 PEareHTOB JaH B U30BITKE | bubnmoreka [JOK
WM COAEPKUT IPUMECH. Bpruncinenus MmaccoBon https://m.edsoo.ru/00ael1750
JI0JIA BBIXOJ1a MTPOJIYKTA PEAKLUU
61 O06o0mieHne 1 cucTeMaTu3ays 3HaHUH 1
62 KonTponbnas padota Ne4 no teme «Baxneiiue 1
METaJUIbl U UX COCUHEHUSD)
63 BemectBa u Mmatepuanbl B TOBCETHEBHOM KU3HU 1 bubnmoreka [JOK
YyeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH Cpeabl 1 bubmmorexa [TOK
https://m.edsoo.ru/00ae4270
65 Ponb xumMum B perieHny 3K0JI0rHUecKUX IpoodaemM 1 bubmmorexa [OK
https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O600111€HNE U CUCTEMATH3alIHs | bubnnorexa [JOK
3HAHUU https://m.edsoo.ru/00ae0dOa
67 PezepHblil ypok. O600111€HHE U CCTeMaTH3alus ] bubnuorexa [IOK
3HaHUH https://m.edsoo.ru/00adb33c
63 PezepHblil ypok. O60011€HNE U CCTeMaTH3alus | bubnnoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68

37



YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI IS YYHEHHUKA
* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,
AxnronepHoe obmectBo «M3natenscTBo «IIpocBemienne»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI J1JISA YYUTEJIA

1. 'abpuensu O. C., Bockoboiinukona H. I1., SurykoBa A. B. HacronbHas
KHMTa yuutens. Xumus. 8 ki.: Meroaudeckoe rnocooue.

2. l'abpuensa, O. C. Metoaudeckoe nocobue k yueonuky O. C. ['abpuensna
«Xumus». 8 Kiacc.

3. I'abpuensn, O. C. Meroguueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumus». 9 kiacc.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. Enunas xomnexuus LIOP: IIpeameTtnas kostekusa «Xumus» http://school-
collection.edu.ru/collection/chemistry

2. EcrecTBeHHOHay4yHbIe dKcniepuMeHThI: xumus. Komnexkuus Poccniickoro
oOuieoOpa3oBareabHOro noprania http://experiment.edu.ru

3. lonynsipHas 6MOIMOTEKa XMMUUECKUX 3JIeMEHTOB http://n-t.ru/ri/ps

4. Caiit Alhimikov.net: ydeOHbIC U CIIPABOYHBIE MaTEPUAIIBI IO XUMUHU
http://www.alhimikov.net

5. Xumus 17151 BCEeX: WILTIOCTPUPOBAHHBIE MaTepUalbl IO OOIIEH,
OpraHu4ecKoil 1 Heoprannueckou xumuu http://school-sector.relarn.ru/nsm
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