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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3yiabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBe (enmepanpHO paboueil mporpammbl
BOCIIUTAHUS U C YUYETOM KOHIEIIIUHU MPEnoaaBaHusl yaeOHOTo npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MpEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE MpeAMETHOE CoJiepKaHue,
MpEeAyCMaTPUBAET PACIPENECIECHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
Ka4ueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XHUMHU C YYE€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4YEOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBAHUU K
pe3yJibTataMm 00y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3yYeHUs PEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JEATETLHOCTH O00yYaromerocs IO OCBOCHHIO
y4eOHOTO COJIepKaHUsI.

3HaHME XWMHH CIYXUT OCHOBOW i (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUM O MaTePUATBLHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIOIUMU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHune xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIEeSTEIbHOCTH,
AKCIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B pOPMHUPOBAHUHU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH OOyYaIOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHUYECKOE
oOpa3oBaHHe 00YUYaIOIIUXCSI.

JlanHble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHUEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTpaMMbI IO XUMHUU CPOpMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAECTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEACTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— TmpelcTaBieHUd 00 AIEKTPOJUTHYECKOW JIMCCOIMAIlMU BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBINONHAS (GYHKIUM OOBSICHEHHS M MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS] O XUMHUYECKONW COCTABIAIOLICH HAYyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyX alooluid MUpy,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kmacey.

[Ipy wW3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHWK OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYpHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,
JIOCTYITHBIX O00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH H3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuid, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUN H
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENbCKON
NeATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM KU3HU.

[Tpu u3yueHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHE€ HHTEIJIEKTYaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTb OOy4YEeHUSI HA  CHUCTEMaTHYECKOE MPUOOIIECHHE
oOydaromuxcss K CaMOCTOSTEIbHON IMO3HABATEIbHON JESTEIbHOCTH, HAay4YHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBuil, CHOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUS, KIIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHBEpPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JI€ATEIbHOCTH;

— (opmupoBanue oOmEeNd (QPYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYAIOIIEr0 MHpA, MCHOJIb3Ysl 3HAHUS U ONBIT, MOJYYEHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHATh MX MPU PEIICHUH MNpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIeco00pa3HOro MOBEACHHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKArOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY NpOQuiIs W HANpaBICHHOCTH JalbHEHUIIETo
oOyueHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHUMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€NIOBEKA. XUMHS B CUCTEME HAYK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSTHHE
BellecTB. [loHsATHE 0 MeTogax MO3HaHHWS B XUMHH. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CoXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CoOcCTaBa BemecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OTHocuTeNnbHAsT MOJIEKYJsIpHAast Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmysam
XUMUYECKUX COCTMHEHUM.

Pu3NYeCKUEe U XUMHUYECKUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XUMUYeckHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYy/IO0H, MpaBUjaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MYecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3oKeHHE THAPOKCH]IA
meau (1) npu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (II),
U3y4YEeHHUE CIOCOOOB pa3lesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BhITIAPUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPOBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONHUCAaHUE  pEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXpaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEePHKHEBBIX ).

BaxxHeliue npeacTaBuTe M HCOPraHUYECKHUX BeLIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT u mpocroe
BelecTBo. Haxoknenuwe kucimopoaa B mIpupoae, (U3MUYECKUE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrocoOsbl



MOJIyYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOTO 3 eKTa, pazpyluieHue 030HOBOTO CIIOSI.

Bopopon — snemMeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHHUE, CIIOCOObI
noxy4yeHus. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pacy€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBAa BOJbl. Boma Kak pacTtBoputelib. PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IIpUPOJI€ U B KU3HU 4deloBeKka. KpyroBopot Bonbl B IPUPO/IE.
3arps3HeHHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyromue. Homenknatypa oxcujoB. duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [loyueHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[Tomy4yeHune KUCIoT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue comen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMNPEECICHUE COAECPKaHUs KHUCIOpOAa B BO3AYXE, MOJYUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYEHHE CBOMCTB KHUCIOpPOJa, HAOJI0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
ONMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACNO3HABAHME W H3yUCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3IlOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIIEJJOBAaHUE OCOOCHHOCTEM pAaCTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE PpPACTBOPOB C OMNPEEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAIIOB),



WCCJICIOBAaHUE OO0pa3I0OB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJTFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3yuyeHue B3aumozeiicTBusa okcupa menud (II) ¢ pacTBOpoM cepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peaklWil HEUTpal3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METAJIa IPYTHMM W3 PacTBOpa COJM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3aJ1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYEeCKHX
COEIMHECHUI.

IMepuoauueckuii 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOTMBITKM KIACCU(PHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIHbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aMpOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuognyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAs  (OPMBI
[Teproanueckoit cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoast
u rpynnbl. OuU3nUecKuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otomnel. Dnektponsl. CtpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
[lepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajhuyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMHYECKUX
AJIEMEHTOB Ui pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass CcBsa3b. KoBajieHTHast (TMOJIIpHAsT W HEMOJISIPHAsl)) CBSI3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpornecchbl OKMCIIEHUs U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COEAUHEHHUS).

Mexcnpeomemmoie ceazu



Peanuzanust MeXNOpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B § KJacce
OCYILIECTBIISIETCS 4Y€pe3 MKCIOJIb30BaHHE KaK OOIIMUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE MOHATHS: HAYyYHbIN (akT, TUNOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
W30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (PU3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

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

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. Ilepuoandeckast cuCTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUI U HX
COCMHCHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeIoBomMy Hddekty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHUIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKINH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[TonsitTue 0 ckopocTH XUMHUYecKOW peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHATHE 0 XMMHUYECKOM paBHOBeCcUU. DAKTOPBI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAaKIUH M TOJIOKEHUE XUMHYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUUA C  HCHOJIB30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3ME€KTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu nonHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKITUH HOHHOTO OOMEHa,
MOJHBIE U COKpallI€HHbIE HMOHHBIC YypaBHEHUs peakinuil. CBoOICTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHUE C MOJICIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIIECTB — METALIOB W HeMeTauioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(x7opuna HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BENIECTB, MpOLECCAa JUCCOLUMALMU KHUCIOT, MIEJIOYEeH U COJIEH
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLINX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapaktepuctuka rajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaIlaM{, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosnsiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBA, MOJydeHUEe, NMpumeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEeWIHWe XJIOpUIbl U HX
HaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpO, CTpOCHUE, (PU3HYECKHE U
XUMHUYECKUE cBoMcTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (HU3WYECKHE W XHUMHUYCCKHE CBOMCTBa (0OIIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenu(puieckue). XHWMHUYECKHE PEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKLUs Ha



cynb(dar-uon. Haxoxmenve cepbl U €€ COCAMHEHWH B TpHUpoOjaE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIU,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILECHUSI.

OO6mmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKHUCIEHUS. A30T, pacIpOCTPAaHEHHE B MPUPOJE,
busznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux QU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJlydeHHe, (PU3MUYEeCKUEe U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA00peHuil. XuMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, HOYBbl U BonoEMOB). Docdop,
aloTponHeie Moaudukammu Gochopa, U3MUECKHE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaora, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosydyenue. Mcnonp3oBanne GpocdaToB B KaUeCTBE MUHEPATBHBIX YIOOPEHUN.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIEHHS.  YTIEpoHd,  auIOTPOIHBIE
MOAU(UKALIUKA, PACHPOCTPAaHEHHE B MpuUpojae, (U3UUYECKUE U XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B npuponae. Okcuabl yriepoja, ux
¢u3MuecKkue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUEe MPOOJEMBbl, CBA3aHHBIE C OKCHJIOM
yriepona (IV), rumoresa riao6albHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekt. YronpHas KUCI0Ta U € COMH, X (PU3MYECKUEe W XMMHYCCKHE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SUCTBE.

[lepBoHaUaNbHBIE TTOHATHSI 00 OPTaHUYECKUX BEIECTBAX KaK O COSTMHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: KUpax, OelKaxX, yIiIeBo/Iax — U X
poJiM B JKM3HM 4YeJlOBeKa. MarepualibHOE €IWHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IMOJyYEHHE W
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacTtaBieHus o0
okcuae kpemHusa (IV) u kpemuueBoi kuciore. CHIMKAThI, UX MCIOJb30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUE 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAUECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalIMue (PU3NUECKHEe W XWMHUYECKHE CBOMCTBA
rajoreHOoB M HX COEJUHEHHI (BO3MOXKHO HCIOJIb30BAaHUE BHUICOMATEPHUATIOB),
O3HAKOMJIEHWE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEIEHNE KAaUeCTBEHHON PEaKIiu Ha Cybdar-
WOH W HaOJIOJeHHWE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HocOpHBIX ya0oOpeHul, MoayyeHue,
coOupaHue, pacrno3HaBaHUE U W3YyYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uOH U M3YUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), U3YyUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, paclo3HaBaHUE U U3yuUCHUE
CBOMCTB YTJICKMCJIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYEHHE TMPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHKa XMMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TnonoxkeHus B llepmoamyeckor cucrteMe Xxumuueckux daeMmeHTtoB . U.
MenaeneeBa u ctpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mue
CrocoObl TONTydeHus: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTYH, AIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B IMPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCuasl u



TUJIPOKCUAB HaTpuss W Kanusa. l[IpuMeHeHWe mmEeno4YHbIX METANIOB M HUX
COC/IMHCHUU.

[[lenoyHno3emenbpHblE METAUIbI MarHMid M KalbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoje. PU3NUeCKUe 1 XUMUUECKUE CBOMCTBA MarHusl
U Kaublus. BaxHelmiuve coequHEHUs KalblUs (OKCHI, THUAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJTIOMUHUN: TI0J10’)keHuE B [leproandeckoi cCUCTeME XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxoxAcHWEe B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(POTEpHBIE CBOMCTBA OKCHIA M THIPOKCH]IA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepnoguuecko cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkenesa (11) u xenesa
(IIT), ux cocra, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, WX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJbTAaTOB KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJb30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
KAQYECTBCHHBIX PEAKIMM HA MOHBI: MarHusl, KIbIHS, aJIOMHHUS, [IMHKA, JKEJe3a
(IT) u xenesza (III), menu (1), HaOGrOEHNE M OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a71a4 Mo TeMe «BaxkHeunime
METAJUIbI U UX COCTUHCHUS.

XHMUA ¥ OKpPY:KaOUIas cpeaa

BemecTtBa m marepuanbsl B IMOBCEAHEBHOW XKM3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoip npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HECHHE OKpYKaromieh cpeanl (MpeaeiabHas I0ImyCTHMAas
KOHIIeHTpalus BemecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemuuwie céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMH XUMHUU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
NOHSTUN, TaK U TOHATHUH, SIBISIFOIIUXCS CUCTEMHBIMH JIJISl OTACNIBbHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NEpUOAUYHOCTb, HAOIIOCHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHUE, MOJIEb, SIBICHHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Mmarepus, aTroM, O3JIEKTPOH, TNPOTOH, HEHUTPOH, HOH, HYKIH],
U30TONBI, PaAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUH 3apsi, MPOBOJHUKH,
MOJYTPOBOJHUKU, AUDICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOpP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPATBLHBIE
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, IIUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPANbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIIAEMbI€, TOIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COLIMOKYJIBTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIeCTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOITUXCSl.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOY4YarOUIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCTIUTAHMS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABJICHUS] O COLUMAIBHBIX HOpPMax M MPABAJIAX MEXKIWYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOW [EATEIHbHOCTH MPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJlay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW Yy4eOHOM JeATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TIOCTYIIKM CBOMX TOBAPHUILNECH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUSI O BELIECTBE M XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKH M COCTAaBIISIOLIUE
OCHOBY I TIOHUMAHUS CYIIHOCTH HAy4YHOM KapTHUHBI MHUpA, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIbHBICE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4YeOHBIMM TEKCTaMM, CIPABOYHOMU



JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHWIO, JIF0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUsS B
JlaTbHEHIIIEM;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KH3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMMOCTH COOJIONEHUS TIpaBUI OE€30MacCHOCTH TMPH  OOpaleHuu ¢
XUMHUUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TTpodeccuii 1 TpyJa pa3auyHoro poja,
YBOKEHUE K TPYyIAy M pe3yjibTaraMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHUHM, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIBHOW TPACKTOPUHU MPOIOHKEHUS 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEenHo! npodeccuoHaIbHON AESTENbHOCTA U Pa3BUTHS HEOOXOAMMBIX YMEHHU,
TOTOBHOCTH aJalITUPOBATHCS B MTPOGECCUOHAIBHON Cpee;

6) K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
O6e3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOXKAIOIMINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIENH IPUPOJHON CPEOH, IS OBBIILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M IMyTEeH UX PEIICHUS MOCPEICTBOM METOJOB XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
PUHITUT, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIS
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEeaMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCaJIbHbIC yYUeOHbIE NEUCTBUS (IIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 00OECIeunBarOT (GopMUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUSI TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHUM (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PAaKTOB U SBJICHUH, BBIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMKA XUMHUYECKUX BEIIECTB W XUMHUYECKHX PEAKIUH,
YCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHAYKTHBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHME TMPUMEHSATH B TPOIECCEe IMO3HAHUS TOHATUS (NIPEAMETHBIE U
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUHU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUKM — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBISATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBJIAT,  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SABJICHUSX.

ba3oBble ucciieoBare/IbCKHue AeiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CYKJICHU;

MPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IMPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ nunpopmanmueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIC
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl M 3alpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 ONpPEIEIEHHOTO THIIA, MPUOOPETEHHUE OIbITa B
00JaCTH  MCHOJBL30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOM aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJa4d HECIOKHBIMU CXEMaMH, JharpamMmaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B TIpolecce y4yeOHOH U
HCCJIEI0OBATENLCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOI0 XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOLIEH IPUPOIHOU
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJie¢ auanora W (Wiu) JUCKYCCHM) IIO
CyllecTBy  oOCyXJaeMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3aa4H;

YMEHUsI  NPEACTaBIATh  MOJYYEHHbIE  pe3yJbTaTbl  IMO3HABATEIbHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBIIOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOro OMbITa,
1abopatopHOi pabOThI O UCCIIEI0BAaHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEOBAaTEIbCKOM  JACATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHuss, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM PaOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIE NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJ[yYEHUS! HOBBIX 3HAHHUU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBIICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB [0 OCBOCHHUIO 0053aTEIHHOTO
Collep KaHMs, YCTAHOBJIECHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crnenupuIecKue I TpeAMETHOW obmactn  «XuMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO  3HaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO M MPUMEHEHUIO B PA3IMUHBIX YYCOHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOydenus B 8 ki1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKyJa,
XUMHUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTA4, OCHOBaHUE, COJb, DJIECKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCu(pUKalus peakuid: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BON Ah(EKT peakium,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aToOMHasi OpOUTalb, PAJAUYC
aToMa, XUMHUYECKasi CBs3b, MOJSIPHAS W HEMOJISIpHAs KOBAJCHTHasi CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITH 3TU TIOHSTHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJISI COCTaBlieHHs (popMyn
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

e ONpPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAacCy COEAMHEHHM Mo
dbopmyiaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpeiBaTb cMbIci Ilepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mnojioxkeHus B [lepuomnueckoil cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCBHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoanyeckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuvaTh T[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnodounas noarpynna (b-rpymnmna)y», manbsie u
OOJNbINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepumomnueckas cucTeMa XuMHYeckux diemernToB J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sAapa, 00IIee YUCIIO IEKTPOHOB
U pacTpeeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTAaBY YYAaCTBYIOUIMX B PEAKIHUH
BEIIIECTB, 0 TETIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIMHA MBICTUTEIBHON JEATCILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsi U3Y4YEHHUS CBOICTB
BEIIECTB M XHUMHUYECKUX pEaKIUil, EeCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJICITUPOBAHHUE, SKCIEPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYJI0oM U
7abopaToOpHBIM 000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpaIleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYECHUIO W COOMPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JI€W pPacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT ¢ TIOMOIIBIO WHIUKATOPOB
(;makmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00ydenus B 9 kJjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, SJIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUIECKasi CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHUYECKAsT IUCCOLMALMSA, PEaKUUH HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, MOHHAs,
MeTaJuIMuecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BELIECTB U UX NPEBPALICHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUs (opMy
BEILIECTB ¥ YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX Ppa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy CO€IMHEHHM 1o ¢dopmyliaM, BUA XHUMHYECKOU
CBs3M (KOBAJICHTHAs, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpsiBath cMmbica Ilepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATH U XapaKTepU30BaTh
Tabnuuynyto (popmy Ilepuoamdeckoil CUCTEMBbl XHMHUYECKUX DJIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHag noArpymma (A-rpynma)y U «modouyHas
noarpynmna (b-rpynma)», maibie ¥ OOJdbIIME TMEPUOABI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpesieieHue HX MO0 DJIGKTPOHHBIM CJIOsIM), OOBSCHSATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB U TIaBHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIIUU
BEII[ECTB, MO TEIIOBOMY 3(P(HEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHMCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJIOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMKA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEAICTBOM COCTaBIICHHS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1O ¢dopMyIie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBWja  MOJB30BAaHUA  XMUMHYECKOM  MOCyAod |
7ab0paTOpHBIM  00OpY/JOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TIOIYYEHUI0O WU COOMpaHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTJIECKUCIIOro ras3a);

MPOBOJUTh  PEAKIHMH, TOATBEPKTAIONINE  KAuyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonu-, kapoonar-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPAX HEOPTAHMYCCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIliI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHNe, MOJCIMPOBAHUE, IKCIICPUMEHT (peanbHBIA |
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM pPOBbLIE)
KoHTpoJibHbIe IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMUYECKHE MOHATHSA
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 ) bubmuorexa [JOK
) MPAKTUYECKOU ESATETbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BemiecTBa 1 XuMuueckue 15 1 0 bubmnoreka IIOK
) peaKIuu https://m.edsoo.ru/7f41837¢c
Hroro no pazgeny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
)1 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubnmnorexka HOK
| 00 okcugax https://m.edsoo.ru/7f41837¢
)9 Bonopon.Ilonstue o ? 1 bubmuoreka [JOK
’ KHCIIOTaX U COJISIX https://m.edsoo.ru/7f41837c
)3 Bopna. Pacteopsl. [lonstue 5 ) 1 but6mmoreka [IOK
' 00 OCHOBaHHUSAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJ1aCChI EuG OK
2.4 HEOPraHUYECKUX 11 1 1 nommoreka [
. https://m.edsoo.ru/7f41837¢c
COCTMHECHU I
Hroro no pazneny 30

Paznen 3. llepuoagnueckuii 3axoH u Ilepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MengeneeBa. CTpoeHue aToMoB.



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

Xumunueckas cBsi3b. OKHCIUTENbLHO-BOCCTAHOBHUTEIbHbIE pe€aKkuu

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

bu6nmoreka [IOK
3.1 XHMHUYECKUX dJIEMEHTOR /1. 7
https://m.edsoo.ru/7f41837¢c
N. Mennene-ea. CtpoeHue
aroMma
XuMuyeckas CBS3b.

39 OKuCIUTEIbHO- 2 bubmuorexa [JOK
BOCCTAaHOBHUTEIILHEIC https://m.edsoo.ru/7f41837¢
peakiumn

bubmuorexa [JOK
Hroro no pasaesy 15 https://m.edsoo.ru/7f41837¢
PesepBHOe Bpemst 3 bubmmorexa HOK
https://m.edsoo.ru/7141837¢c
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME



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

9 KUIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbie IIpakTuueckue (itpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3znesn 1. BemecTBO 1 XUMHYECKHE PeaKIun
11 [loBTOpEeHue u yriyoneHue 3HaHUM 5 | 0 Bbu6mmoteka [JOK
' OCHOBHBIX pa3/IeJioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnnorexa [JOK
' peaxkuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAs JUCCOLIMALIHS. 2 1 1 bubmmoreka [JOK
) XHUMHUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HemeTaJ1JIBI M HX COeTMHEHHUS
)1 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 0 | bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCcTHKa XUMHUYECKUX 0
2.2 sneMeHToB VIA-rpynmsl. Cepa u eé 6 0 bubmmorexa LIOK
' PYTHIRL &-ep https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas xapakTeprucTUKa XUMUIECKIX 0
23 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mias XxapakTepruCcTHKa XUMHUECKUX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
. . by ' pol https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUS
Uroro no pazgeny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

bu6nmmoreka [IOK
A i 4
3 Obmpae croficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7| 1
3 aKHEUINe MeTaJUIBI U UX COeIUHCHUS 6 hitps//m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontposabubie IlpakTnyeckue
n/n Bceero u3yuyeHusi oOpasoBaTejbHbIE
padoThI padoThbI
pecypchl

1 [Ipeamer xumun. Posb XMMUM B KU3HA 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BemiecTna https://m.edsoo.ru/ff0d210c

) [lonsTre o MeTomax MO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMUAU https://m.edsoo.ru/ff0d227¢
[IpakTuueckas pabora Ne 1 «IIpasuiia 0 0

3 paboThl B 1a00paTOPUU U IPUEMBI 1 bubnuorexa [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 Yucteie BemecTBa U cMech. CIocoObl | 0 0 bu6mmoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
[TpakTruyeckas padora Ne 2 0 0

5 «Pazgenenue cmecelt (Ha mpumepe 1 Bubmmorexa LHOK

s . PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKYU MTOBapEHHOM COJN)»
0 0 bubnmoreka [JOK
6 A 1
TOMPIH MOJICKY BT https://m.edsoo.ru/ff0d2a6c

- XuUMHUYECKHE PJIEMEHTBI. 3HAKU | 0 0 bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U COXHBIE BEIIECTBA 1 0 0 bubmmorexa [OK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 0 0 bubmmorexa [IOK

yp Y https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK

10 X e . Bane
uMmtecKas opmya. Barentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 107151 XUMHAYECKOrO bubmuorexa [JOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mouib. bu6mmoreka [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoOTEKaHUS bubnnoreka [JOK
XUMHUUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUs MaCcChl BEIIECTB. bubnuoteka [JOK
XHWMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koamdecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHCHUSIM XUMHYCCKHUX bubmorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamus xuMruuecKux peakiui
18 (coe I/IH(I;HI/ISI a3JI0KEHUS ’ Bubmmorexa LIOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeMNIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O0o0IeHne u bubmmorexa [OK
H et Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIU https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Coctas bubnuoreka [IOK

Bo3ayxa. Kucimopon — sneMeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHIE CBOMCTBA

22 KHCII0po/ia (peakliuyi OKUCIIEHUS bubmmorexa LOK
poJa (peaKi ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoOslI Moyy4eHus KUCI0po/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
parop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoi 3 PeKT XUMUIECKOM
4 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKLIUIX
TorumBo (HedTh, yroib U METaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €T0 bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALLECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonmydenue u cobupanme KUCIopoia bubmmorexa [TOK
y . P poad, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY»
7 Bonopon — anemeHT u pocroe bubnuoreka [IOK
BelecTBO. Haxoxxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 Du3nvecKknue U XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 IT
OUITHE O KHCTOTAX 1 COMLIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTydeHus1 BOAOPO/Ia B bubnuorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bubmuoreka [JOK
31 «ITonmydenne u coOupanue BOIOPOa,

HU3y4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4{42



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

ModnsipHblii 006EM ra30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruncienusa o0béMa, KOJIMYECTBA
33 BELIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa LOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA WK 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo
34 ABHEHMIO PEAKLIMM HA OCHOBE 3aKOHA bubmmorexa [JOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
15 duznueckre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. HacbiieHHbIE
37 " HeHaCLIpeHHI)IS aCTBOPBI bubmmorexa [TOK
B p PPI- https://m.edsoo.ru/ff0d5b40
MaccoBas 71071 BEIIeCTBa B pacTBOpe
ITpakTruyeckas pabora Ne 5 o Teme
18 «IIpuroroBieHne pacTBOpoB C bubnuoreka [IOK
ONpeAeIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0dSeba
PAacTBOPEHHOTO BEIIECTBA»
39 KonrtponsHast pabora Ne2 o reme bubnnorexka [HOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KiIacCupUKaIus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue u XMMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX Bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XuMHYECKHE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
(cp ) b bu6mmoreka [IOK
46 CHOCOOBI MOTYYEHHS, XUMHUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33724 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7¢
COCTUHEHUN
43 ['eneTnveckas CBsI3b MEXKIYy Kiaccamu bu6mmoreka [JOK
HEOPraHNYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
49 O06o011eHne U cucTeMaTU3alus bubmmorexa [IOK
3HAHUU https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 no teme
" bubnuoteka [JOK
50 OcHOBHBIE KJIacChl HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MOMBITKH KIacCUPUKAITIT
bubmuorexa [JOK
51 XUMHYECKUX 31eMeHTOB. [loHsiTHEe 0O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[Iepuoanueckuii 3aKOH U
bubmuorexa [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00adas52c
anemenToB /1. . MenaeneeBa
bubmuoreka [JOK
53 [Tepuonpl, rpyniibl, TOATPYIIIBI

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCcTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3NIeKTPOHHBIX 000JI09eK
55 aTOMOB 3J1eMeHTOB [lepuoanueckoii bubmmorexa [OK
https://m.edsoo.ru/00adabbe
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOIrO
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHUs HAYKU U npakTuku. 1. W. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUuH
53 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuoteka [JOK
XAMUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
>9 HMonHas xumueckas caise https://m.edsoo.ru/00adac34
60 KoBasieHTHAs1 monsipHas XUMUYECKas bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMSIpHAS XUMHUYECKast bubnmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OxkuciuTenu u BOCCTAHOBUTEIHN bubmmorexa [TOK
https://m.edsoo.ru/00adb076
65 KonTponbHas padota Ne4 mo Teme bubnmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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«Ctpoenue aroma. XuMudeckas

https://m.edsoo.ru/00adb486

CBSI3b)»

66 PesepBHeIil ypok. O6o00meHHE 1 | bubnnoreka HOK
CHCTeMaTHu3alus 3HaHUH https://m.edsoo.ru/00adb33c¢c

67 PesepBHrlil ypok. O6o0mienue u | bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb2

68 PesepBHeIil ypok. O600ICHHE 1 | bubnuorexa [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KosauvecTBOo 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydyeHuss  oOpa3oBaTeJIbHbIEC
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aKOH. 0 0
1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTHU B U3MEHEHUU 0 0
. bubmuorexa [JOK
2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus 1 HoMeHKIaTypa | 0 0 bubnuoteka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XuMUYeCKOM CBSI3U U TUITBI | 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas pabora Nel no reme
5 «IloBTOpEHUE U yriTyOieHre 3HaHU 1 1 0
OCHOBHBIX Pa3JIeJoB Kypca 8 Kiiaccay
6 Knaccugukanus XumMuaeckux 1 0 0 bubnnoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOU 0 0
bu6mmorexa [IOK
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX
[ToHsATHE O XUMUYECKOM PaBHOBECHH. 0 0
bubmuoreka [JOK
8 @DaKTOpBbl, BIUSIOIIAE HA CKOPOCTh 1

XUMHYSCKOHU PE€aKIMU U IMOJIOXKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XUMHYCCKOI'O paBHOBECUA

OKMCINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKON
10 nccorranu. CHIbHBIE U ci1a0ble buGnnorexa LIOK
8 HHATHH. https://m.edsoo.ru/00adcd68
BJICKTPOJIUTHI
11 Hounrle ypaBHEHUS PEAKIINI bubmmorexa LHOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAaHUI B CBETE NPEACTABICHUN bubmorexa LHOK
peA htps://m.edsoo.ru/00add5d8
00 PJIEKTPOJUTHYECKON JUCCOIHAITTT
XHUMHUYECKHUE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUHA 00 bubmmorexa LHOK
el . https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON JUCCOLIMAIIIN
14 Tlonstue o ruapoanse coje bubmorexa LHOK
AP https://m.edsoo.ru/00add9d4
15 O06o001eHNe U CHCTEMAaTH3aIIHs bubmuorexa [JOK
3HAHUI https://m.edsoo.ru/00addd12
ITpakTruueckas padora Ne 1.
16 «Perrenue DKCrepuMEHTAILHEIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a9dy
KontponsHast pabora Ne2 o teme
17 «DNEKTPOIIUTHUECKAS TUCCOIIUALIUI bubmorexa LOK
p 8 HHATHL https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO6m1ast XxapakTepruCTHKA TaJOTeHOB.
18 XMMHYECKHE CBOUCTBA Ha IIpUMeEpPE bubmmorera [TOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnopooaopon. ConsiHasi KUCIIOTa, bu6mmoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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https://m.edsoo.ru/00addd12
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XUMHUYECKHUE CBOMCTBA, MOyUYECHUE,
MIPUMEHCHHE

https://m.edsoo.ru/00ade104

[Tpaktuyeckas padora Ne 2 o Teme

bu6mmoreka [IOK

20 «ITomydeHne COISTHON KUCIIOTHI,
Y . . https://m.edsoo.ru/00ade348
u3yuyeHue e€ CBONUCTB»
Brruucnenus no ypaBHeHUSIM
. bubmuorexa [JOK
21 XUMUYECKUX PEAKLUM, €CIIH OUH U3
https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01as xapaKTeprCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKALIUN CEPHI.
3 Haxoxnenue cepbl 1 €€ coeMHEHUI bubnuorexa [JOK
B IIpUpoJie. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
Cephl
24 CepoBoiopo/1, CTpOeHHUE, bubnmnoreka [JOK
¢u3nyeckrue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,
25 ¢bu3nuecKkre 1 XUMHUYeCKre CBOMCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEaKLIUU, JIEKAIINE B
OCHOBE ITPOMBIIIJIEHHOTO crIocoba
26 MIOJIy4YEHUSI CEPHOMN KUCIIOTHI. bubnuorexa [IOK
XHUMHYECKOE 3arps3HEHUe https://m.edsoo.ru/00adec8a
OKpYKaloIlIeu cpeibl COETUHEHUSIMU
cepbl
7 Brruucnenue MaccoBoil 40JIM BBIXO/A bu6mmorexa [IOK
MPOAYKTA pEeaKIUU https://m.edsoo.ru/00adec8a
28 OO6m1ast xapaKTepuCTHKA SJIEMEHTOB bubmuorexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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VA-rpynmnsl. A30T, pacipocTpaHeHue
B IIpHupoae, Gu3nyecKue u
XUMHYECKHE CBOICTBA

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

AMMHaK, ero Gu3n4ecKue u

bubmuoreka [JOK

29 XUMHYECKHUE CBOMCTBA, IIOJYUYCHUE U
Y https:/m.edsoo.ru/00adf004
MIPUMCHECHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «ITonyuenne ammuaka, U3y4eHHUE €ro bubmorexa HOK
. Y 13y https://m.edsoo.ru/00adf180
CBOMWCTBY»

31 A3OTHas KUCIOTa, €€ (hu3ndecKue u bubnuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MUHEPAJIbHBIX

32 noOpennii. XUMHUYECKOE bubmmorera [TOK
yAoOp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLIEH Cpebl
COEMHEHMSIMHU a30Ta
Dochop. Oxcun dhochopa (V) u

33 (poc:li))o pHaH KI/ICJ'I((l))Ta q)(blfm(qe)cxne " bubnrorexa LIOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOKCTBA, MOITYyUYEHUE
Ucnonbs3oBanue ¢pocdaTos B

14 KaueCcTBe MUHEPATLHBIX YI00pEHUH. bubnuorexa [JOK
3arpsi3HEHUE TPUPOTHOU CPEIBI https://m.edsoo.ru/00adfc20
dbocharamu
VYriepond, pacopoCcTpaHEeHHUE B

35 apu zﬂe, g)mnlzleciie U XUMHAYECKHE bubnnorexa LIOK

P P ’ https://m.edsoo.ru/00adfd9¢
CBOMCTBA
36 Oxcunsl yraepoaa, ux pusudeckue u bubmmoreka [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
CBsI3aHHBIC ¢ OKcHIoM yrieponaa (IV)

bubmuoreka [JOK

37 VYronbHast KUCiI0Ta U €€ CoNn
https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o reme

o "[losyyeHne yriekucioro rasa. bubmumoreka [IOK
KagecTBeHHast peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavasibHBIC TOHATHUS 00
bubmuorexa [JOK
39 OpPraHUYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIJIepoaa
. bubmuorexa [JOK
40 Kpemuuii u ero coequHeHus
https://m.edsoo.ru/00ae080a
[Tpaktrueckas padota Ne 5. Pemenue

41 AKCTIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME bubnnoreka [JOK
«BaxkHenmme HeMeTalulbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHECHHU S
KonTponbnas pabota Ne3 mo Teme

. bubmuorexa [JOK
42 «BaxkHenme HeMeTalulbl U UX
https://m.edsoo.ru/00ae0e18
COCTUHCHHU S
OO01mas xapakTeprucTUKa XUMUIECKUX
3JIEMEHTOB — METAILJIOB.

43 Meramnuueckas CBs3b U bubnmoreka [JOK
METAJUINYECKas] KpUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3ndYecKue CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHYECKUN Psift

HanpsHKEHUHA METaJIOB

https://m.edsoo.ru/00ael 156
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OO6u1re cnocoObl MOTYYSHHS
meTaiuioB. CiuiaBel. Beruncienus mo

45 aBHEHUSIM XUMHYECKUX pEeaKIIni bubmorexa LOK
yp peaKiui, https://m.edsoo.ru/00ael1156
€CJIM OJINH U3 PEareHTOB COJICPKHUT
MpUMECH
bu6 OK
46 [TonsiTuE 0 KOPPO3UK METAILIIOB nommoreka L
https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47 eJIOYHbIE METAJIIbI
m https://m.edsoo.ru/00ae14b2
43 OKcHUIbI ¥ TUAPOKCUIBI HATPUS U bu6mmoreka [IOK
Kallusg https://m.edsoo.ru/00ae14b2
49 [lenrouHo3eMeNbHBIE METAILIIBI — bubnuorexa [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael5e8
. bubnuoteka [JOK
50 Bakueimme coeTMHEHNA KLU
https://m.edsoo.ru/00ael5e8
51 O0001IeHrEe U CUCTEMATU3AIUS
3HAaHUHU
5 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK
yCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOIBI M METOJEI €6 bubmmorexa [TOK
" 8 A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmorexa [IOK
54 An I
FOMIHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnorexka [HOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86
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Oxcuipl, THIPOKCHUJIBI U COJIH JKEJIe3a

bubmuoreka [JOK

> (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O06o0mIeHne U cucTeMaTU3aIUs
3HaHUI
[IpakTrueckas padota Ne 7. Permenue
59 SKCIEPUMEHTAIBHBIX 33714 10 TEME bubnnoreka [HOK
«Baxuelmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCJIUHECHHU S
Boruncnenus no ypaBHeHUsIM
XUMHYECKHUX PeaKIIHii, €ClIi OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bubnnoreka [JOK
COJICPXKUT TpUMecH. Beruucnenus https://m.edsoo.ru/00ael1750
MAaCCOBOM J0JIA BBIXOJA MTPOAYKTa
peakiumn
61 O06o011eHne U cucTeMaTU3alus
3HaHUI
KonTponbnas padora Ne4 o teme
62 «BaxHenme MeTajiIbl U UX
COEJIMHEHU S
63 BemecTBa 1 Marepuansl B bubnuorexa [IOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKpYKarolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHnn bubnnorexka [JOK
IKOJIOTHUECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O6o0mieHue u bubmuorexa [IOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHelit ypok. O600IeHNE 1 bubnmoreka [JOK
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cUCTeEMAaTHU3alusd 3HaAaHUU

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

68

PesepBHbIil ypok. O600mIeHHE 1
cucTeMaTu3auus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
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68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» Xumusi, 8 kimacce/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»
» Xumus, 9 kimacce/ ['abpuensa O.C., Octpoymon U.I"., Cnaakos C.A.,

AxnmonepHoe obmectBo «M3aaTensctBo «IIpocBerienne»

METO/IUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA
https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/09

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://www.alhimik.ru/

http://him.1september.ru/

http://kontren.narod.ru

https://www.yaklass.ru/

https://table-mendeleev.ru/

https://obrazavr.ru/
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