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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OImIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yjbTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAECT 00s13aTeNbHOE MpeAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET pPACIpPENEICHUE €ro IO KiaccaM U CTPYKTYpPUPOBAHHUE IO
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4€OHOro mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yapTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1IeJIed M3yUeHUs MPeaMeTa 1 OCHOBHBIX
BUJIOB Y4EOHO-MTO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHPOBO33PECHUS
0o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
posib UrpatroT (GOpPMUPYEMbIE XUMHUEW MPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
SHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (OPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydYarommxcsi, HaBBIKOB HMX CaMOCTOSTCJIbHOW y4yeOHOW  JeATENbHOCTH,
OKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATLHOM S TEIHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yYarOIMnXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHONICHHSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAaJl B KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

Jlanuble HampaBiieHUs B OOYYEHMHM XMMHUM OOECIEUMBAIOTCA CIEHM(PUKON
collepKaHUsi ~ y4eOHOTro  MpeAMeTa, KOTOpBbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uszydeHuro. ColepiaHHUe CKIIIbIBAECTCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHS:

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

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

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TmpelcTaBieHUNd 00 AIEKTPOJUTHYECKOW JIMCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTndueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIMA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYy4YCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MPOUCXOIUT C MPHUBJICYECHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MHpY,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOU KYJIBTYPHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUYCCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIIEHH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B (GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOr0 OOpallleHusi C BELIECTBAMH B
MTOBCEITHEBHOM KU3HH.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBbHOMY IPUHATHIO PEIIEHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJICHHOCTb OOy4YeHUSs HA  CHCTEMaTHYEeCKOE MPUOOIIECHHE
oOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmEeld (QYHKIUMOHAIIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOLIEro MHUpA, MCHOJIb3Yyd 3HAHUS W OMbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHSATh MX MPU PEIICEHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOLLIEHU,
NOHUMAaHUSl LEHHOCTU XUMHUYECKHMX 3HAHUM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecOo00pa3HOro TMOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIEJIAX
COXPaHEHUS CBOETO 3/I0POBbsl U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAllUM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX JIsi HU3YYEHUS] XMMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YETOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMecei.

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

Xumudgeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTHOCUTENBbHAST MOJIEKYJIsSIpHAasi Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

PuU3NYECKUE U XUMUUYECKHUE SBICHUS. XUMHUECKasd pPeakus U €€ MpU3HaKH.
3aKOH COXpAaHEHUsI MAacChl BEIIECTB. XHUMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEeHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpaileHus: ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, U3YUYEHUE U OINKCAHUE
(Gu3MUecKux CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pactBopoM conu meau (1),
U3Y4YEHHUE CIOCOOOB Pa3JCJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIAPUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBENCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJENel MOJIeKYI
(IIapoCTEepPKHEBBIX ).

BaxHelline npeacTraBuTe M HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoxnenue kucimopoaa B Opupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xkuciopona. CrnocoObl



MOJIYYCHHUST KHUCIopoJa B JabopaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h(heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT u mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUE ¥ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

MonspHabiii 00bEM razoB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B pUpOJi€ U B KU3HU 4elioBeka. KpyroBopor Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBSA3b MEXKY KJIaCCaMU HEOPIraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEAECIICHUE CONECPKaHUS KUCIOpOAa B BO3AYyX€E, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus: TOpeHHs (MmoXkapa), O3HAKOMJIEHHEe C oOpasllaMH OKCHIIOB U
OMMHMCAHWE WX CBOWCTB, MOJYy4YEHHE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojehcTBre Bojoposa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 00pa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEILIECTBA, B3aWUMOJECHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXXHO HCIMOJIb30BAaHUE BUJICOMATEPUATIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydyeHue B3auMopeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHOW KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpah3aluH, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 pAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3aJ1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHUYECKHX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3ytoT aM(OTEPHBIE OKCHUIBI
Y TUAPOKCUJBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpUOAHAs  (POPMBI
[Tepuonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OHU3NYECKUI CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnel. Dnexkrtponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajnyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMBI XUMHUYECKUX
AJIEMEHTOB Ul pa3BuUTUs Hayku W mnpaktuku. [[. M. MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAss M HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHusA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl OKucCIeHUsI U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH ISl OT/EIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBEHHO--HAy4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usuka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: porocunres, Apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOpPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnogmueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLU U HX
COCMHEHUM B COOTBETCTBMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckou
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CrtpoeHue BellecTBa: BHUJIbI XMMUYECKOW CBSI3U. THIBI KPUCTAIITUYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMU4ecKux peakiuii Mo pa3auyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPATUMOCTH, IO
Y4aCTHUIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [lonsTe 0 XUMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOMN peaKIuu. CocraBiieHue ypaBHEHUI



OKHCJIUTEIbHO--BOCCTAHOBUTENbHBIX ~ PEAKUUM C HCHOJB30BAHHUEM  METOJAA
AJIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil cBsizu. Crenens aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIC YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O TMapONIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIENOBAHUE DJICKTPOIPOBOJIHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHCIOT, IIEJIOYed W  COJIeU
(BO3BMOKHO  HCHOJIb30BAHME BHUACO MaTE€pUaNIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuil  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasfioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTaJuibl 1 MX COeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHiCTBUE C METaUIaMU, HEMeTa/UlaMH, IIeJIo4aMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJy4YeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BakHEWIHWe XJIOpUIbl U HX
HAaXOXJICHUE B MPUPOJIE.

OO6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHune u (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE cBoMcTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIIME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenu(puieckne). XHWMHUYECKHE pPEaKIluHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS pEaKLUs Ha



cynb(dar-uoH. Haxoxmenue cepbl W €€ COCNMHEHHMA B MpUPOJe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIIECHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XuMu4yeckue cBoiictea. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoyyeHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUecKre U XMMUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMicTBa (0OIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMUYEeCKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arps3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aloTponHeie Moaudukammu (ochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaora, Pu3ndecKue U XMMHUIECKHUE CBOMCTBA,
nonyuenue. Mcnonp3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAU(UKALIUKA, PACHPOCTPAaHEHHE B Mpupojae, (U3NYECKUE U XUMHUYECKHE
cBoiictBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3NuecKkue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoresa riao6anbHOrO TOTEIJICHUS KiIWMaTa, MapHUKOBBIMA
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUeCKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3MCTBE.

[lepBoHaUasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KHUpaX, OeNKax, yrieBojax — U ux
poJii B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IMOJYyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmipe mnpeactaBieHus 00
okcuae kpemHusa (IV) u kpemuueBoi kuciaore. CHIMKAThl, UX HCIIOJb30BAHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpouTenbHbIe MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIb30BAHMUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYESCKHEe W XWMHUYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAaHHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3llaMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHOW peaklMK Ha Cyab(dar-
WOH W HaOJIOJeHHWE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zotra, (Gochopa M HUX COCAMHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U HM3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AUMOICICTBUE KOHIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHUE C
IpOLIECCOM  aACOpPOIMM pPAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHbl W W3YYEHHE MNPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTANIbHBIX
3a7a4 o teMe «BaxkHelnme HeMeTaJUIbI ¥ UX COEIUHEHU.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKAa XMMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TnonoxkeHus B llepmogmyeckor cucrteMe xumudeckux daemeHTtoB J[. W.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTauioB. OO0mue
CrocOOBI TIONy4eHUs] MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTYH, AIOPaTIOMUHUMU,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
sanementoB JI. M. MenaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbpHblE METAUIBI MarHMidi M KalbLMH: IIOJIOXKECHHE B
[Tepuomnueckon cucremMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoje. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelue coequHEeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJtoMUHUN: TIoJ103)keHue B [leproindeckoi cCUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE aTtoma, HaxoxiaeHue B mnpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aToMma, HaxOoXJIeHUE B mnpuporec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosn kene3a (I1) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
HCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCa TOPEHUS Kee3a B KUCIOPOJE
(BO3MOXKHO  HCITOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKM HAa WMOHBI: MAarHus, KaJdblUs, aJIIOMUHHS, LIUHKA, KEJe3a
(I1) u xeneza (I1I), mequ (I1), HaOGnrOEHUE M OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baknenime
METaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemecrBa m Marepuanbsl B MOBCEIHEBHOW JKM3HM uelioBeka. be3omacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakiuil B ObiTy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecT, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuasoB (CTEKJO, CIJIaBbl METAIOB, MOJIMMEPHBIS
MaTepualbl).

Mesrwcnpeomemmnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH W3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TMOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJECIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTH, KPUCTAIIMYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEPANbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATTM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOIIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAUI0, MOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU MH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKINYHOCTHBIX
OTHONIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW yuyeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEAECHUE W TOCTYNKM CBOMX TOBApPHUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUSI O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAHHS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0aeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TMO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KWU3HU, OTBETCTBEHHOTO OTHOUIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pOBbIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHoOro posa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeIHOM po(eCCUOHATBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B MPO(HECCUOHATIBHOM CpEIE;

6) ’K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU L€JIeCO00pa3HOE OTHOIIEHHWE K MpPHUpOJie KaK MCTOYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsIX,
YTPOXKAOIIMX 310POBBIO U )KU3HU JTIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIENH IPUPOJHON CPEOH, ISl TTOBBIIICHUS
YPOBHSI  AKOJIOTMYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX peuieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIIEISAIOT 3HAYUMBIC IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHbIE TMOHATHS (3aKOH, TEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHHIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTAHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKHA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJIAITE  OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKue AeiCTBUS:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [Jii (POPMHPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NMPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ynbTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(MOPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METOAbl U 3alpOChl NPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO KCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
IpyruMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJU3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEIOBATENLCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTh BONPOCHl (B XOA€ Jauanora M (WidM) JTUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOd  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI PEJI0KEHHOM 3a]a4H;

YMEHUSl  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOTO OMNbITa,
1abopaTopHOI pabOTHI O UCCIIEAOBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHUSI Y4E€OHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyrHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Yy4eOHbIe ACHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPEIENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CITOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEHUCTBUA NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUUA 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMbI€ B YCIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeAMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS Hay4yHbl€ 3HAHUS, YMEHHUS M CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO 3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiacCUPUKAIMs peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIoKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEII0BOU Ah(EKT peakiuu,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToma, aToMHasi OpOWTalb, PAaAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KaTMOH, aHUOH, PACTBOpP, MAaccoBas J10Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUU BELIESCTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUISI COCTaBJCHUS (HopMy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

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

e packpbiBaThb cMbIci Ilepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXpPAaHEHHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh TMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, mManeie U
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepumomnueckass cucTteMa Xumudeckux diaemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrciIo dJIEKTPOHOB
U pacTpeeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(UIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE pPeakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(uKkaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsi U3y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJECINPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaToOpHbIM  000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAAa M KHCJIOPOJAA), MNPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MaCCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT ¢ TTIOMOIIBIO WHIUKATOPOB
(;takmyc, dheHondTaiend, METUIOPAHXK U JIPYTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0KHOE€ BENIECTBO, BAJCEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIECHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasl CBs3b, TEIUIOBOU ekt
peakinuv, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTtop, XHMHUYECKOE€ paBHOBEcHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHME W  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKODOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHSA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJI COCTaBJeHHsS (HOpMys
BEILIECTB U YPABHEHU XUMHYECKUX PEAKIIHIA;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3akona JI. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATH W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XHMHUYECKUX AJIEMEHTOB:
pasznuyaTth MOHATUA «rjaBHasg noArpynma (A-rpynmna)y U «modoyHas
noarpynmna (b-rpymnma)», manbie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO OJJICKTPOHOB U
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOlIMe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npeaenax MaJblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, N0 TEIJIOBOMY 3P (hEKTy, 0 M3MEHEHUIO CTEMEHEH OKUCICHUS
XUMHUYECKUX DJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMHU PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYEHUI0O W COOMpPaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOrO ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OpOMU/I-,
uonu-, kKapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON NIEITeIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBSI3€H — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosau4yecTBo 4acoB
Ne HaumeHoBaHue pa3jiesioB U duekTpoHHbIE (LM (pPOBbLIE)
KoHnTpoabHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMusi — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 ) bubnuoreka [{OK

’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BertectBa 1 xuuMmudeckue 15 1 bubnunoreka LIOK

’ peaKiuu https://m.edsoo.ru/7f41837¢c

Uroro no pazneny 20

Pa3nes 2. Baskneiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

’ 00 okcuaax https://m.edsoo.ru/7f41837¢
) Bonopon.Ilonstue o kucnorax g 1 bu6nmnorexa LIOK

' U COJSAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonsitue 06 5 ) 1 but6mmoreka [IOK

' OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1acChl 1 | 1 bubnuotexa [JOK

' HEOPraHWYECKUX COCANHEHUIN https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsi3b. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
XuMu4decKas CBI3b.

3.2 OKHUCIUTENBHO- 8 bubmorexa OK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIIbHBIE PEAKIIUU
bubnunoreka LIOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BemecTBo 1 XUMHYeCKHEe peaKkul
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 | bubnmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaKkuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIMALIMS. 2 1 1 bubmmorexa [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
21 OO0m1as XxapakTepuCcTUKa XUMHUECKIX 4 | bubnuoreka [JOK
' aneMmeHToB VIIA-rpymmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIEL Lep https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
23 aneMeHTOB VA-rpynimsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mas XxapakTepruCcTUKa XUMHIECKUX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
' ) S pod https:/m.edso0o.ru/7f41a636
KPEMHHM U UX COETUHEHUSI
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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

bu6nmoreka [IOK
A i 4
3 Obmpae croiicTBa METIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHCHUS 6 hitps:/m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa LIOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnnorexa [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

ITOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

Tema ypoka

IIpeamer xumun. Poib
XHMHH B JKU3HU
yenroBeka. Tena u
BemiecTBa. BBOgHEIHM
WHCTPYKTaX I10
TEXHHUKE
0C30ITacCHOCTH.

KoanuecTBo 4acoB

KonTpo
Bcero JbHbBIE
padoThI

paxkTn
yeckune
padoThI

Jdara
H3yYeH
usi

ITo
IUIaHYy

paxry

3J'IeKTp0HHI>Ie III/I(l)pOBLIe HpHMeanHﬂ
06pa30BaTeJ’leLIe peCypcChI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d210c

Ilonstue o MeTomax
IIO3HAHHUA B XUMHUHU

ITpakTryeckas pabora
Ne 1 «IIpaBuna
paloThI B
naboparopuu u
puEMBbI 0OpaILIEHUS C
1a60paTOpPHBIM
000pyI0BaHUEM
IlepBuuHbIi
MHCTPYKTaX.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d227¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d23dc

YucTtele BEleCTBa U
cmecu. CriocoOsl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d26¢ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

paszaeneHus cMecen

[IpakTrueckas pabora
Ne 2 «Pa3pnenenue

5 cMmeceil (Ha mpumepe bubmmorexa LOK
P P . https://m.edsoo.ru/ff0d28c8
OUYKCTKHU MOBapEHHOU
COJIN)»
6 ATOMBI U MOJIEKYJIBI bubnnorexa LIOK
y https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHE
JJIEMEHTHL. 3HAKU
7 (covBoIED) bubnmoreka [JOK
https://m.edsoo.ru/ff0d2be8
XUMHAYECKUX
3JIEMEHTOB
g [IpocTeie U cioXHbBIE bub6nuorexa [IOK
BEIIeCTBa https://m.edsoo.ru/ff0d2a6¢
ATOMHO-
9 MOJICKVISPHOS bubmuorexa [JOK
yAp https://m.edsoo.ru/ff0d2d50
YUYCHHUE
3aKOH MOCTOSHCTBA
COCTaBa BEIECTB.
XuMuueckas
10 dbopmya bubnmoreka [JOK
pMyJa. https://m.edsoo.ru/ff0d2eae
BajenTHOCTE aTOMOB
XUMHAYECKUX
JJIEMEHTOB
OTtHOcHUTEeNbLHAS
1 aToMHas Macca. bu6mmoreka [JOK

OtHOCUTENbHAA
MOJICKYJISIpHAs Macca

https://m.edsoo.ru/ff0d323c¢



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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

MaccoBas gois

12 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTa B https://m.edsoo.ru/ff0d350c
COEIUHEHNH
KommuecTBo

13 BemecTBa. Moib bubmorexa LIOK

Heetsd. ' https:/m.edsoo.ru/f0d5230
MomnsipHast macca
dusunueckue u
bubmuoreka [JOK
14 XHUMHUYECKHE SIBJICHUS.
https://m.edsoo.ru/ff0d37fa
XuMuueckas peakuus
[Tpu3naku u ycioBus
15 DOTCKAHIS bubmuoreka [JOK
p . https://m.edsoo.ru/ff0d3al6
XUMHUYECKUX PEaKIU
3aKOH COXpaHEHUS

16 MacCHI BEIIECTB. bu6nmoreka [JOK
XUMHUYECKUE https://m.edsoo.ru/ff0d3b&8
ypaBHEHUS
Brruncnenus
KOJMYECTBA, MACChI

17 . bu6mmoreka [IOK

= https://m.edsoo.ru/ff0d5708
ypaBHEHUSIM
XUMHYECKUX PEAKIUN
Knaccudukanus
XUMHUYECKUX PEaKIUi
18 (coenmHenns bu6mmoreka [IOK
a ’ https://m.edsoo.ru/ff0d3134
paznoxXeHus,
3aMeIIeHHs, OOMeHa)
19 M. B. JlomoHoCcOB — bubmuorexa [JOK

Y4EHBIN-

https://m.edsoo.ru/ff0d40c4



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

SHIIUKIOIEINCT.
O06001enue u
CHCTEMAaTH3alHs
3HAHHUHI

20

KonrtponsHas pabora
Nel mo Teme
«BemecTBa u
XAMUYECKHE
peaKIm

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4290

21

Bo3nyx — cMech
razoB. CocraB
Bo3ayxa. Kucnopon
— 3JIEMEHT U IIPOCTOE
BemiecTBo. O30H

bubmuoreka [JOK
https://m.edsoo.ru/ff0d448e

22

dusnueckue u
XHUMHYECKHE CBONCTBA
KHCIopo/a (peakiuu
OKUCJICHUs, TOPEHNUE).
[TousTe 00 okcumax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

23

24

Crioco0sl nostyueHus
KHCJIOpOJa B
nabopaTopuu u
IIPOMBIIIJIEHHOCTH.
IIpumeHeHue
KHCII0pO/ia

TennoBoii a3 ekt
XUMHUUYECKON pEaKIINH,
MIOHSTHE O
TEPMOXUMHUYECKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

ypaBHEHUH, IK30- U
SHAOTEPMUUYECKUX
peaxkuusax

Tornmgo (HedTs,
YTOJIb U METaH).

bubmuoreka [JOK

25 3arpssHenne Bo3ayxa, https://m.edsoo.ru/ff0d4c4a
CITOCOOBI €T0
MPEAOTBPAIICHUS
[IpakTnueckas padbora
Ne 3 o Teme

26 «[lonyuyenue u bubmmorexa [IOK
cobupanue https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/ia, U3yueHUE
€ro CBOMCTBY
Bonopoxg — snemeHnt

7 Y TIPOCTOE BEIIECTBO. bu6mmoreka [IOK
Haxoxnenue B https://m.edsoo.ru/ff0d4dd0
pupoJie
dusnveckue u
XUMHUYECKHUE CBOMCTBA

73 BozOpOIa. bu6mmoreka [IOK

https://m.edsoo.ru/ff0d4dd0

IIpumeHeHue
BOJIOpOAA

79 IlonsTue o kucaoTax bu6mmorexa [IOK
H COJIAX https://m.edsoo.ru/ff0d50d2
CriocoObI mosryyeHust

30 BOZOpONa B bubnmoreka [JOK

https://m.edsoo.ru/ff0d4dd0

nmabopaTopun

31 [TpakTryeckas pabora bubnuorexa [IOK



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

32

Ne 4 o Teme
«Tonyuenue n
cobupanue Boopoa,
H3y4YeHHUE ero
CBOICTBY

MounsipHbiii 00BEM
ra3oB. 3aKOH
ABorajzipo

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0d542e

33

34

35

36

Brruncienusa o0néma,
KOJIMYCCTBA BEIICCTBA
rasa Io ero
U3BECTHOMY
KOJIMYECTBY BEIIECTBA
WIH 00bEMY.
IToBTOpHBIN
WHCTPYKTaX IO
TEXHHUKE
0E30ITacHOCTH.

Brrunciaenus o0MoB
ra3oB M0 ypaBHEHUIO
peakIuy Ha OCHOBE
3aK0Ha 00BHLEMHBIX
OTHOIIIEHUH Ta30B

duznueckue u
XUMHYECKHE CBOUCTBA
BOJIEI

CocrtaB OCHOBaHUMH.
ITonusTue 00
HHAUKATOpax

bubmuoreka [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bubmuoreka [JOK
https://m.edsoo.ru/ff0d587a

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0d59¢2



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

37

38

Boga xak
PacTBOPHTEIIb.
Haceinenusie u
HEHACHIILIEHHEIE
pacTBopbl. MaccoBast
JIOJISI BEIICCTBA B
pacTtBope

[IpakTrueckas pabota
Ne 5 o Teme
«IIpuroroBnenue
pacTBOPOB C
ONpeACIEHHON
MacCOBOM J0JIeH
pacTBOPEHHOTO
BEIIECTBAY

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5eba

39

KonTponbhas padota
No2 1o teme
«Kucnopoa. Bonopon.
Bonma»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

40

41

42

OKcHabl: COCTaB,
KJIacCUpUKaLus,
HOMEHKJIaTypa

ITonyuyenue u
XUMHUYECKHUE CBOICTBA
KHCIIOTHBIX,
OCHOBHBIX U
aM(pOTEpPHBIX OKCHJIOB

OcHOBaHUSA: COCTAB,
Knaccudukanus,

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa

[Tonyuenue u

43 XUMHUYECKHE CBOMCTBA bubmorexa LOK
. https://m.edsoo.ru/ff0d67ca
OCHOBaHHI
Kucnotsl: cocras,
44 KJIaccupuKaIms bubmorexa [TOK
’ https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
Ilonyuenue u
45 XI/IMdeCKI/Ie CBOMCTBa bubmorexa LHOK
https://m.edsoo.ru/ff0dfee2
KHCIJIOT
Conu (cpemanue):

46 HOMEHKJIATYpa, bubmmorexa [IOK
CHOCOOBI MOTYYEeHHUS, https://m.edsoo.ru/00ad9474
XHMHYECKHE CBOHCTBA
[IpakTnueckas padbora
Ne 6. Pentenue
AKCTIEPUMEHTAIIbHBIX

47 SAMAY TTO TeMe bu6mmoreka [IOK

https://m.edso00.ru/00ad9b7c
«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COCIUHCHMUID)
I'eneTnyeckas CBsI3b

43 MEXIy Ki1accamu bubnnoreka [JOK
HEOPTraHUYECKUX https://m.edsoo.ru/00ad9a50
COCIMHEHU N
O0006111EH1E U

bu6mmorexa [IOK
49 CHCTEMAaTH3aIHsA

3HAHUH

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



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

KonrtponsHas pabora
Ne3 o teme

bubmuoreka [JOK
50 "OCHOBHBIE KJIaCChI
https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX
coeauHeHMn"
IIepBble ONBITKH
KJIacCU(PUKAINH
51 XUMHYECKUX bubmuoreka [JOK
aj1eMeHTOB. IlonsATHE https://m.edsoo.ru/00ad9ffa
O TPYIIAX CXOJHBIX
3JIEMEHTOB
[Tepuoanueckuit
3aKOH U
5 [Tepuonnueckas bubnnoreka [JOK
CUCTEMA XUMUYECKUX https://m.edsoo.ru/00ada52c
anemeHToB JI. U.
Menneneena
53 IIepuonsl, rpymnisl, bubnnorexa [JOK
IIOATrPYIIIIBI https://m.edsoo.ru/00ada52c
CrtpoeHue aTOMOB.
bu6mmoreka [IOK
54 CocTtaB aTOMHBIX
https://m.edsoo.ru/00ada342
sanaep. M3oTonsl
Crtpoenue
AIIEKTPOHHBIX
000JI09eK aTOMOB
bu6mmorexa [IOK
55 3JIEMEHTORB
. https://m.edsoo.ru/00ada6bc
[Tepuonnueckon

cuctemsl /. W.
MeHaeneeBa



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

XapakTepucTuka

XUMHUYECKOTO
3JIEMEHTA 110 €r0
bubmuoreka [JOK
56 MOJIOKEHHUIO B
. https://m.edsoo.ru/00ada824
[Tepuonuueckoit
cucteme /1. W.
Menpeneena
3HaueHue
[Tepuoauueckoro
3aKOHA JIJIsl Pa3BUTHUS
57 HAYKH U IPAKTUKH. [] bubmorexa HOK
K P o https://m.edsoo.ru/00ada96e
. MenneneeB —
Y4EHBIN, IEAAror u
rpaKIaHUH
DNEeKTPOOTPULIATENbH
58 OCTb aTOMOB bubmuoreka [JOK
XUMHAUECKUX https://m.edsoo.ru/00adaab8
JJIEMEHTOB
59 Honnas xuMuaeckas bu6mmoreka [JOK
CBSI3b https://m.edsoo.ru/00adac34
KoBanenrnas
60 MOJApHAs XUMUYECKas bubmmorexa LOK
P https://m.edsoo.ru/00adaab8
CBS3b
KoBanentnas
61 - bu6mmorexa [IOK
p https://m.edsoo.ru/00adaab9
XUMHUYECKAS CBSI3b
b K
62 CteneHb OKUCICHUS nomorexa [0
https://m.edsoo.ru/00adae28
63 OKHCIUTETBHO- bu6mmoreka [IOK



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

BOCCTAHOBUTEJIBHBIC https://m.edsoo.ru/00adb076
peakuuu

64 Oxucnaureny u 1 bubmuotexa [JOK
BOCCTaHOBHUTEIHU https://m.edso0.ru/00adb076
KontponpHas padota

65 No4 110 Teme | bubmuorexka [JOK
«CTpoeHue aroma. https://m.edsoo.ru/00adb486
XumMuyeckas CBSI3b»

PesepBHbIii ypok.

66 O60061eHue u 1 bubnmoreka [JOK
cUCTeMaTH3ausl https://m.edsoo.ru/00adb33c
3HaHUI
PesepBHbIii ypok.

67 O06o00mmenue n | bubmuoreka [JOK
CHUCTEeMaTH3aIus https://m.edsoo.ru/00ad9cb2
3HaHUH
PesepBHBIii ypOK.

68 O06o00mmenue n | bubmuoreka [JOK
cCUCTEMaTHU3alusa https://m.edsoo.ru/ff0d61c6
3HaHUH

OBIIEE KOJIMYECTBO 5 |

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acoB

Bcer
0

Kontpo
JIbHbIE
padoThI

paxkTn
yecKue
padoThI

Jdara nzyyenus

ITo mnany | ITo pakry

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTe/ibHbIE PeCypPChI

IIpumeyanu
|

[Tepuoanueckuii
3aKOH.
[Iepnonnueckas
cHCcTeMa
XHUMHYCSCKHX
anemenToB . U.
Menneneesa.
BBoanbrit
WHCTPYKTaX I10
TEXHUKE
0€30IaCHOCTH.

bubnuorexa [IOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
M3MEHEHNHN CBOMCTB
XUMHYECKHX
3JIEMEHTOB TEPBbIX
TPEX MEPUOLOB

bu6nuoreka [IOK
https://m.edsoo.ru/00adb6b6

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHHYECKUX
BEIIIECTB

Bunpl XuMu4ecKkoi
CBSI3U U THUIIBI
KPUCTATAICCKUX

bu6nuoreka [IOK
https://m.edsoo.ru/00adb7e2

bu6nuoreka [IOK
https://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

pemeToK

KonTposbnas
pabota Nel mo Teme
«IIoBTOpEeHue n
yriayOJaeHe 3HAaHUHA
OCHOBHBIX Pa3/IeJIOB
Kypca 8 kiaccay

Knaccudukanus
XUMHUYCCKUX
peaKkuuii mo
pa3inyHbIM
MpU3HAKaM

bu6mmoteka [IOK
https://m.edsoo.ru/00adbcb0

ITonsTHE O CKOpOCTH
XUMHYECKON
peakuuu. [Tonstue o
TOMOTEHHBIX B
reTEPOTreHHBIX
peaKkuusx

bubmmoreka [IOK
https://m.edsoo.ru/00adbe9a

ITonstue o
XAMUYECKOM
PaBHOBECHUH.
dakTopsl,
BIHSIOIINC Ha
CKOpPOCTb
XUMHUYECKOU
peaKIuu u
IOJIOXKEHHE
XAMUYECKOr0
paBHOBECHUS

bu6nuorexa LIOK
https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

OKHUCIIUTETBHO-

pabora Ne 1.

9 BOCCTaHOBUTECIIbLHBIC bubmorexa HOK
https://m.edsoo.ru/00adcade
peakuuu
Teopus
3JIEKTPOJIUTUYECKON
10 N — bubmuorexa [{OK
https://m.edsoo.ru/00adecd68
CunbHBIC U c1a0bIe
BJIEKTPOIUTHI
1 Nonnsle ypaBHEHUS bubnuoreka [JOK
peakuuii https://m.edsoo.ru/00add448
XHUMHUYECKHE
CBOICTBA KUCJIOT U
12 OCHOBAHHUI B CBETE bubnuorexa [IOK
npeAcTaBiIeHUN 00 https://m.edsoo.ru/00add5d8
BIEKTPOIUTUYECKON
JIACCONAITAN
XHUMHUYECKHE
CBOMCTBA coJjiel B
13 CBETE bubmorexa [JOK
npeAcTaBiIeHUN 00 https://m.edsoo.ru/00add8b2
BJIEKTPOIUTUYECKON
JMCCOLMAIN
14 Ilonsarue o bu6nuorexa LIOK
TUIPOJIA3E COJIeH https://m.edsoo.ru/00add9d4
O06o00mmenue u
15 cUcTeMaTHu3aIus bubmorexa [IOK
. https://m.edsoo.ru/00addd12
3HAHUH
16 [IpakTnueckas bubnuoreka [JOK

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



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
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

17

18

«Pemenne
AKCTIICPUMEHTAIIbHBIX
3agau» [lepBuuHbIi
WHCTPYKTaX T10
TEXHUKE
0C30I1acCHOCTH.

KonTposbnas
pabota Ne2 o Teme
«DQIEeKTPOIUTHYECKA
s TUCCOLIMAITHS.
XuMHUYecKue
peakuuu B
pacTBopax»

OOmas
XapaKTEePUCTHKA
rajlor¢HoOB.
XuMuueckme
CBOMCTBA Ha
MpUMepe XJiopa

bubnuorexa [JOK
https://m.edsoo.ru/00addec0

bu6nuoreka [IOK
https://m.edsoo.ru/00addfe2

19

XJI0pOBOIOPOL.
ConsHast KUCII0Ta,
XUMHUYECCKUEC
CBOICTBA,
MOJTy4YeHUE,
MIPUMEHEHHE

bu6nuorexa LIOK
https://m.edsoo.ru/00ade104

20

[IpakTnueckas
pabota Ne 2 o Teme
«Ilonyuenne
COJISTHOM KHMCJIOTEHI,

bu6nuorexa LIOK
https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

n3yyeHue eé
CBOICTBY

21

Breraucnenus 1o
YpaBHEHUSIM
XUMHYECKHUX
peaKkuuii, €Ciii OJJUH
W3 PeareHTOB JaH B
H30BITKE

bubnuoteka LIOK
https://m.edsoo.ru/00ade488

22

Oo6mas
XapaKTEePUCTHKA
yneMeHToB VIA-

IPYIIIBI

bu6mmoteka [IOK
https://m.edsoo.ru/00ade64a

23

AutoTponHblie

MO (UKAIIIH CEPBI.
Haxoxnenue ceprl u
€€ COeINHECHUH B
MIPUPOJIE.
Xumuueckue
CBONCTBA CEpBI

bu6mmoteka [IOK
https://m.edsoo.ru/00ade64a

24

CepoBopopo,
CTpOCHHUE,
¢buznyeckue u
XUMHUYECKHE
CBOMCTBA

bu6mmoteka [IOK
https://m.edsoo.ru/00ade802

25

OKcupl Cephl.
CepHas KHUCIIOTa,
¢buznyeckue u
XUMHUYECKHE
CBOMCTBA,

bu6mmoteka [IOK
https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

IIPUMEHEHHE

26

27

28

XuMmudeckue
peakiuu, JIexKaIme B
OCHOBC
MIPOMBILIIIEHHOTO
croco0a Moyry4eHust
CEpPHOM KHUCIIOTHI.
XHUMHUYECKOE
3arpsi3HEHUE
OKpY’Karolllel cpeibl
COCJIMHEHUSIMU CEPBI
Brruucnenue
MacCOBOH JI0JIU
BbIX0/1a ITPOIYKTa
peakuumn

O6mmas
XapaKTEePUCTHKA
3JIeMEHTOB VA-
rpynmnsl. A3oT,
pacnpocTpaHEHuUE B
pupoie,
¢buznueckue u
XAMUYECKHE
CBOMCTBA

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

bu6mmoteka [IOK
https://m.edsoo.ru/00adec8a

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

29

AMMHak, ero
¢buznueckue u
XHMHYECKHE
CBOICTBA,
MOJTydCHUE U

bu6nuorexa LIOK
https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

IIPUMEHEHHE

30

[IpakTuueckas
pabota Ne 3 o Teme
«Tonyuenne
aMMHaKa, n3y4yeHue
€ro CBOMCTB)»

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

31

32

A30THas KHCIIOTa, €€
buznveckne u
XUMHAYECKHE
CBOMCTBA

Hcnonb3oBaHue
HUTPATOB U COJICH
aMMOHHUS B KA4CCTBE
MUHEPATbHBIX
yA0OpeHui.
XuMHu4deckoe
3arpsi3HEHUE
OKpY>Karollen cpeibl
COE€IMHEHMSIMU a30Ta

bubmuorexa [JOK
https://m.edso00.ru/00adf306

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

33

34

®dochop. Oxcun
docdopa (V) u
dbocdopHas Kucnora,
¢buznyeckue u
XUMHYECKHE
CBOICTBA,
MOJTyYeHUE
Hcnonb3oBanue

docdaros B
Ka4yecTBe

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

35

MUHEPATBLHBIX
yaoOpeHui.
3arpsi3HeHUe
MIPUPOJHON Cpeibl
dbocdaramu.
IToBTOpHBIN
WHCTPYKTaX IO
TEXHHUKE
0€30MacHOCTH.

Yraepon,
pacnpocTpaHeHue B
pupoie,
¢busnveckue u
XUMHYECKHE
CBOMCTBa

bubnuorexa [JOK
https://m.edsoo.ru/00adfd9c

36

37

Oxkcupl yriaepona,
ux Qunyeckue u
XAMUYECKHE
CBOICTBA.
OKOJIOTHYECKHE
pooIeMBI,
CBSI3aHHBIC C
OKCHUJIOM YTJIepo/ia
(IV)

VYronpHasg KHCI0Ta U
e€ cou

bubmmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6mmoteka [IOK
https://m.edsoo.ru/00ae006¢

38

[IpakTnueckas
pabota Ne 4 o Teme
"Ilonyyenue

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

YIJIEKUCIIOTO ra3a.
KauecTBennas
peakuus Ha
KapOoOHaT-MOH"

39

40

[TepBonauasibHBIE
MOHSTHSI 00
OpraHUYEeCKUX
BEILIECTBAX KAK O
COEJIMHEHUSIX
yriepoja
Kpemnwnii u ero
COEJIMHEHUS

bu6mmoteka [IOK
https://m.edsoo.ru/00ae054¢e

bu6mmoteka [IOK
https://m.edsoo.ru/00ae080a

41

42

43

[IpakTnueckas
paborta Ne 5.
Pemenne
AKCIEPUMEHTATBHBIX
3aJ1a4 110 TeMe
«Baxxneiimue
HEMETAIUIBI U UX
COCTUHEHUS

KoHntposbHas
pabota Ne3 o reme
«BaxHnenmmue
HEMETAJIJIbl U UX
COEIMHEHUS»
O61mas
XapaKTepUCTHKA
XUMHYECKHUX
JJIEMEHTOB —

bubmmoreka [IOK
https://m.edso00.ru/00ac0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0e18

bu6mmoreka IIOK
https://m.edsoo.ru/00ael03e



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

METAaJLJIOB.
Merannndeckas
CBS3b U
MeTaJuTndecKas
KpUCTaJUIMYeCKast
peIéTKa.
duznueckue
CBOICTBAa METAJIJIOB

XUMHUYECKHE
CBOIiCTBa METAJIOB.
44 DIEKTPOXUMHUUECKH Bubmiorexa IIOK
. P . https://m.edsoo.ru/00ael 156
W psifl HANPSDKEHUM
METAJJIOB
OO011e Croco0bl
MOJTy4YEeHUs
meTtaioB. CrjiaBbl.
Briuucienus mo
bu6nuoreka [IOK
45 YpaBHEHUSIM
https://m.edso00.ru/00aecl156
XUMHYECKAX
peakiuii, eciu O1H
W3 peareHTOB
COJIEPKUT MPUMECH
46 [TonsiTue o Koppo3uu bubmmoteka [JOK
METaJIOB https://m.edsoo.ru/00ael1278
bu6nuorexa LIOK
47 €JI0YHBIE METAJUIEI
m https://m.edsoo.ru/00ae14b2
OKcuabsl 1
bu6nuoreka LIOK
48 TUAPOKCUIBI HATPUS

" KaJlust

https://m.edsoo.ru/00ae14b2



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

[I{enoyHo3eMeNbHBIC

49 MeTaJlIbl — KaJIbITHHA bubmorexa LIOK
. H https://m.edsoo.ru/00ael5e8
1 MarHU#

50 Baxwnetimue bubmuorexa [JOK
COCJIMHCHHMS KaJIbIIU https://m.edsoo.ru/00ael 5e8
O0006111eH1E U

51 CUCTEMATHU3aIHA
3HaHUHU
JKécTkoCcTh BOOBI U

N bubnuorexa [JOK
52 CIIOCOOEI €€
https://m.edsoo.ru/00ae1886
YCTpaHEHUS
[IpakTnueckas
pabota Ne 6 1o Teme
53 "KécTtkocTh BOIBI U bubmmorexa OK
. g https://m.edsoo.ru/00aelae8
METOMEI €€
ycTpaHeHUs"
bubmmoreka [IOK
54 A 7|
TEOMHTHH https://m.edsoo.ru/00aelc64
AmMmdoTepHBIE
55 CBO(P'II)CTB: OKCHJIa U bubmmorexa OK
a https://m.edsoo.ru/00aelc64
TUAPOKCH]IA
bu6mmoreka [IOK
56 Keneso
https://m.edsoo.ru/00ae1d86
OKcusl,

57 TUAPOKCHUJIBI U COIIU bubnmnorexka HOK
xenesa (11) u xenesa https://m.edsoo.ru/00ae35¢e6
(I10)

58 O0006111EH1E U



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

CUCTEMATH3AIIIS
3HaHUU

59

60

[IpakTnueckas
pabora Ne 7.
Pemenue
AKCIIEPUMEHTAIIbHBIX
3a/1a4 110 TeMe
«Baxneitmue
METaJUIbl U UX
COEJIMHEHU S

Breraucnenus 1o
YpaBHEHUSIM
XHUMHYCSCKHX
peakuuii, €ciiv OJuH
W3 PEarcHTOB JaH B
n30BITKE MIIH
COACPKHUT MPUMECH.
Breraucnenus
MacCOBOM JOJIU
BBIXOJa IPOIYKTA
peakuuu

bubnuoreka LIOK
https://m.edsoo.ru/00ae3de8

bu6nuoreka [IOK
https://m.edsoo.ru/00ael1750

61

O06001IeHne 1
CHUCTEMAaTH3aIUsI
3HAHUH

62

KonTponsHas
pabota Ned4 o Teme
«Baxnenmme
METaJIJIbl U UX
COETUHEHUS»



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

BemectBa n

63 Marepuaibl B | bubnmoreka [JOK
OBCEIHEBHOMU https://m.edsoo.ru/00ae3f50
JKM3HHU YEI0BEKa
XHUMHUYECKOE

64 3arpsi3HeHUe 1 bubmmorexa LIOK

. https://m.edsoo.ru/00ae4270
OKpY>Karolleu cpeibl
Ponp xuMuu B

65 perieHnun i bubnuorexa [IOK
SKOJIOTUYECKUX https://m.edsoo.ru/00ae4270
pooem
PesepBHbIii ypoK.

66 O06o01eHue u i bubnuorexa [IOK
cucTeMaTu3alus https://m.edsoo.ru/00ae0d0a
3HaHUH
PesepBHbIii yPOK.

67 O06o06meHue u i bu6nuoreka [IOK
cucTeMaTu3alus https://m.edsoo.ru/00adb33¢c
3HaHUH
PesepBHbIii yPOK.

68 O06o006mieHue U 1 bu6nuorexa LIOK
CUCTEeMAaTH3aIusI https://m.edso0.ru/00ad9cb2
3HaHUH

OBIIEE KOJIMYECTBO
YACOBIIO 68

[NPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus, 8 knace/ Pymsuruc I'.E., ®enpaman @.I'., AkiinonepHoe 00IIECTBO
«3narensctBO «IIpocBenienre»
* Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I1eCTBO

«I/I3I[8,TCJ'IBCTBO ((HpOCBeHICHI/Ie»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

1. Xumus. 8-9 knacc. Yueonuk (I'.Y.Pym3utuc,
O.I".denpaman).

2. Meroauueckoe nocodue. 8 knacc (I'.E.Pyn3uruc, @.I'.®enpaman).
3. Pabouas terpanp. 8 knace (I'.E.Pymzutuc, ®.I'.denpaman).

4 Jlunaxktuueckuid marepuan Xumus 8-9 (A.M. Pagenkwii).

5. Iloypounslie pazpabdotku mo xumuu 9 kiacc (M. FO.I'opkoBeHko)
6. Xumus B TeCTax, 3a7ja4ax U yIpaxHEHUIX. § KI1acc

7. KoHTposbHbIE U poBepoUHbie paboThl o xumuu §-11 kmace (M.H.
['oponHnyesa).

8. Coopuuk 3anay u ynpaxkaenuit (M.I".XomueHko).
9. Xumus 8-9 (H.H.I'apa, H..I'aGpyceBa)

10. Coopuuk 3anau u ynpaxknennii (M.A.Ps00B).

11. 2500 3anau c pemenueM (H. E. Ky3menko, B.B.Epemun).

12. Metoauka pemieHus pacu€rubix 3aaa4 no xumuu (M. K.LluroBuy,
[1.N.ITpoTtacos)

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



. Poccuiickas anekTponHas mikodia. - https://resh.edu.ru/

. "Amxumuk" - http:/alhimik.ru

. Kypnan «Xumus u xu3Hby - https://hij.ru/

. [Togbopxka nureparypsl o XxuMuu- http://c-books.narod.ru/

. Kypnan " 1 cents0ps" - https://1sept.ru/

. Uudoypok - https://iu.ru/video-lessons

. COOpHUK cTaTelt 0 XUMHUYECKUX IJIEMEHTAX, WILTIOCTPUPOBAHHBIN
OMHMCaHHEeM KCIIepUMEHTOB. -http://www.periodictable.ru

8. MobOunsHOE 37eKTpoHHOE 00pa3oBanme-- https://mob-edu.ru/

~NON N kW~






