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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 0011Ier0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (pefepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMHM TIPETOJaBaHus ydeOHOTO TMpeaMeTa «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnum.

[Iporpamma 1mo XxuMuu Oa€T MNPENCTABICHHWE O MLENAX, OOIIEeW CTpaTeruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTrO
npeamerTa, yCTaHaBJIMBAET 00s13aTENbHOE MPEeIMETHOE coJiepKaHue,
IpPEeIyCMaTpUBAET PpACIpEAEICHHE €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COJIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuxcsi, OMNpPEAeNSeT BO3MOXXHOCTH TMpeaMera st
peanu3aiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHMs, a Takke TpeOOBaHU K
pe3ynbpTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH M3YUYEHUs MPEeMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHOM JEATEIbHOCTH OOYyYarolerocs IO OCBOCHHIO
y4e0HOT0O Co/IepKaHUsI.

3HaHUWE XUMHUHU CIYKUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPIUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPTrEeTUUYECKOM,
MUIIEBOMN M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealiM3allid  BO3MOXXHOCTEH  JJii  CaMOpa3BUTUSA |
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIHHOW  Y4EOHOUM  JIESITENIbHOCTH,
DKCIIEPUMEHTATLHBIX M HCCIICIOBATEICKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH E€CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YJaroIIuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHUs B OOyYE€HUM XHMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbIA  SBIAETCA  MEAArOrMYeCcKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI IMEPBOHAYAIBHBIX NOHATHUNA XWMHH, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPbIX OTIEIbHBIX 3HAYMMBIX MOHSITHUI
OpraHUYECKON XUMUHU.

CtpykTypa coiepkaHus MpPOrpaMMbl MO XMMUU CPOPMHUpOBaHA HAa OCHOBE
CUCTEMHOro nojaxoaa k €€ m3ydeHuro. CoaeprkaHue CKIAJIbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHYECKOU
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUYECKHUX INPEICTaBICHUI
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHUSI KAK OCHOBBI BCEIO €CTECTBO3HAHMS;

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

— YUYEHHU O CTPOECHUU aTOMa U XUMUYECKOH CBS3H;

— TMPEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKONW JAUCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPHUYECKH
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIIEIOBATENBHO OT OJJHOTO
YPOBHSI K IpyromMy, BBINOJIHAS (PYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH TPAKTUYECKOTIO IPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUM  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOI MPUPO/IbI, IEHHOCTHOI'O OTHOLIECHHSI K HAYYHOMY 3HAHHUIO U METOZaM
NO3HaHUsA B Hayke. M3yyeHue XUMUHM MPOMCXOAMT C MPHUBJIICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Oxpyxkaromuii Mupy, «buomnorus. 5-7
KJIacchy U «Pu3nkKa. 7 Kiacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMUPOBAHME 3HAHMI OCHOB
XMMHUYECKOM HAayKHd KakK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3aa4a
y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUUA —
BOKHEUIIUX (PAKTOB, MOHITH, 3aKOHOB M TEOPETHUECKUX MOJOKEHUMN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPU U3YYEHUH BEIIECTB M XMMHUYECKUX pPEaKIHil, B
(GbopMHpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHHUM U X TPUMEHEHUU B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENHCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e30MmacHOro o0paIieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Ipu m3ydeHnn XMMUU HAa YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HauYEHHUE MPUOOPENH TaKHUE 11U, KaK:

— (dopmMupoBaHHE WHTECIUICKTYaIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM IO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIMMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIOMNX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JICATCIHHOCTH;

— (opmupoBanue oOmEeNd (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCJI€ YMEHHUH OOBSCHITHP W OICHUBATH SBICHUS
OKPYXKAIOMIEr0 MHpA, MCHOJB3YysS 3HAHWUS W OMBIT, MOJYYCHHBIC MPH H3YUYCHHH
XUMUH, IPUMEHATH UX MPHU PEIICHUU POOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
NEeSTEeIbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIIMXCA T'yMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI LEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKU
1[€JIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM NEATEITBHOCTH B IEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHsI OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUiIsS M HAMPaBICHHOCTH JIaTbHEHIIIETO
oOy4eHus.

OO111ee Yncio 4acoB, OTBEAEHHBIX JJISI M3YUYCHHS] XUMUU Ha YPOBHE OCHOBHOTO
oOmero oOpasoBanus, coctaBisieT 136 dacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poiib XMMUU B KU3HU 4YeJOBEKa. XUMHS B CUCTEME HaykK.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemlecTB. [loHsiTHe 0 MeTojax Mo3HaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJICKYJIBI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMHUUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOocTaBa BemlecTB. OTHOcHUTENbHAsT aToOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B COSUHEHUH.

KonuuectBo BemectBa. Monbs. MonspHas Macca. B3auMocBsi3b KOJIMYECTBA,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHUYECKUX COCTUHEHUH.

du3nyecKre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius U e¢ MPU3HAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUECKHUe ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEaKIHi (COeqMHEHUS, Pa3JIOKEHUS, 3aMEIlIeHHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHN MOCY0M, mpaBWjiaMu paboThl B Ja0OpaTOpUu U
npuémMamMu oOpalleHus ¢ J1abopaToOpHbBIM 00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
¢bu3nYecKuX CBOWCTB OOpa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJIEHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJBI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTOMN) SIBICHU, HAOII0ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
menu (I1) mpu HarpeBanuu, B3auMOJISHCTBHE Kele3a ¢ pacTBopoM coiu meau (1),
U3y4YeHHE CIOCOOOB pa3felieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BEITIAPUBAHUE, AUCTHLIAINSA, XpoMaTorpadusi, MPOBEACHNUE OYNCTKH TTOBAPESHHOMN
COJIM, HAONIOJIECHUWE W  ONHWCaHuE  pe3yJbTaTOB  TMPOBEICHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE MOJIENEd MOJIEKYJI
(IIapoCTEepKHEBBIX ).

Baxueimme npeacTaBuTe M HEOPraHUYECKUX BEUIeCTB

Bo3ayx — cMech razoB. CoctaB Boznmyxa. Kucimopoa — aieMeHT U MpocToe
BemecTBO. HaxoxjeHnue kuciopoaa B Mpupojae, (U3MUEeCKue M XHUMHYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl
MOJIYYCHHUST KUCIOpoJa B JabOpaTOpuud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupojie. O30H — aioTporiHasi Moau(UKaIus KUciaopoa.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMeHT u mpoctoe BemiecTBo. HaxoxaeHue Bogopoaa B mpupoe,
bu3nYecKue 1 XUMUIECKHIE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. KucimoTs
U COJIH.

Monsipabiii 00bEM ra3oB. Pacd€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTtBOpHI.
HacplllieHHbIE M HEHACBIIIEHHbIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpOJI€ U B KU3HU 4YeloBeKka. KpyroBopor BoAbl B MpUPOJE.
3arps3HeHne NpUpOIHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcugoB. Duzmyeckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocCHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucnor. @usnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Commu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyecKkas CBSI3b MEXKY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTPEICNICHUE COJepKaHusl KUCIOpOoJa B BO3yXe, MOTyUeHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOI0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus ropeHus (rmoxkapa), 03HakKoMJIEHUE ¢ 00pa3IaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpaHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozmoxxHo
MCIIOJI30BaHME BUJIEOMATEPUAIIOB), HAOIIOJIEHHE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, uccienoBaHME OCOOCHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3THMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEICIEHHON MACCOBOM A0Jel
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJABI C METaUIaMu (HaTpUEM H
KaJbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHEOMATEpUANIOB), HCCIICIOBaHUE
00pa3IloB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOUYEH, U3YyUEHNE B3aUMOJEHCTBUS



okcuza meau (II) ¢ pacTBOpoM cepHOW KHUCIIOTHI, KHCIOT C METaJUIaMHU, peaKUuil
HEUTpaIN3alUy, IOJYyYEHUE HEPACTBOPHUMBIX OCHOBAHHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 PacTBOPA COJIM, PEIICHNE dKCIIEPUMEHTAIBHBIX 33a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanuyecknint 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasl CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3JeMeHTOB. IloHsTHE O
IPYINIIaX CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
TaJIOT€HbI, THEPTHBIE Ta3bl). JIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEepPHBIE OKCHIBI
Y TUIPOKCHUIBI.

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. Menneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. Mengeneea. llepuonsl u rpymisl.
PuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUO/Ia U TPYIIIILI HIIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckon cucremsl [[. 1. MenneneeBa. XapakKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA M0 ero noynoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOIAM.

3nauenue [leprnonnueckoro 3akoHa u [leproandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuTuA Hayku W npaktuku. . M. MenneneeB — yd€Hblii u
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (moJisipHass M HENOJSpHAas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTEIBHO--BOCCTAHOBUTENIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHHS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCIIOT M IIEJIOYEH, IIPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUU
(ropenue, peakiiy pas3ioKeHUs, COSTUHEHU).

Mesicnpeomemmuoie ceéazu

Peanuzanuss MeXIpEeAMETHBIX CBS3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.



OO11ue ecTecTBEHHO--HAayUHbIE MMOHATHS: HAY4YHbIN (akT, TUIIOTE3a, TEOpus,
3aKOH, aHaJlu3, CHUHTE3, KilacCU(UKaIMs, M[EePUOJUYHOCTb, HaONIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBJIICHHE.

®dusznka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUH 3apsil, BEIIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSTHUE BEILECTBA, TIa3, (PU3MUECKHE BEIUYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUIAaHETHI, 3BE€3/b!, ConHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIC
MCKONAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKasi peaKIHs

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX NEPHUOOB, KAJINS, KaJbLU U UX COCAUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonnueckon cucreMe u
CTPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BEIIECTB.

Knaccudukanusa XuMuYeckux peakuuid Mo pa3andyHbIM MpU3HAKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETIeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUECKUE PEAKLIUHU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpAaTUMbIX XUMHUYECKUX peakiusaxX. [IoHATHE O TOMOT€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO

paBHOBECHSL.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHOM peaKunu. CocraBienue YpPaBHEHUU

OKHUCJTUTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIMA C  HWCIOJIb30BAaHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPEICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIH3E CONEil.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKIIMHU OT
BO3JICUCTBUSl  Pa3MYHBIX  (PAKTOPOB, HCCIEAOBAHHE  AJIEKTPONPOBOIHOCTU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMY KUCIIOT, IIEJIOUEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIHUX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OoOpa30oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKkUUid (TOpeHue, peakluu pasiioKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKMX  BEIIECTB C  MOMOIIBIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a1a4.

HemeTayibl 1 MX cOeIMHEHHU S

OOmiast xapakTepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HAa MMPUMeEpE XJIopa (B3auMOEICTBIE
C MeTajulaMH, HeMeTalllaMu, uienodamu). XuopoBojopord. ConsiHas KUCIOTa,
XUMHYECKUE CBOMCTBA, IIOJy4YE€HUE, IMpuUMEHeHue. JlelictTBue Xxiopa u
XJIOpPOBOZOPOJa HA OPTaHU3M 4eJloBeKa. BaxkHenme XJI0puabl U UX HAX0XKICHUE B
IIPUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (u3NYecKue CBOMCTBA
IPOCTBIX BELECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOia
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHUYECKUEe cBOMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
CepHas kucnoTa, pu3nuecKkrue 1 XUMUYECKHUe CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJlacca KHUCIOT M crneruduueckue). XUMUYECKUE pPEaklru, JEKAallue B OCHOBE
MIPOMBIIIUICHHOTO CIHOco0a TMOMy4YeHUsi CEpHON KHUCIOTHL. [IpumeHenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAs peaklus Ha CyJab(}aT-HOoH.
Haxoxnenue cepsl M €€ COCOMHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



OO6mast xapakrepuctuka 37JeMeHTOB VA-rpymnmnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEPHBIE CTENIEHU OKUCIEHHUS. A30T, pacnpOoCTpaHEHHE B MPUPOJE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, €ro
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MOMy4yeHHe U mpuMeHnenue. Conu aMMOHMUS,
uX pU3NYECKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KadecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U chenudpuyecKue).
Hcrnonb30BaHuEe HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpellbl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOUBBl U BoAoEMOB). docdop, amioTpomHbie
Moaudukauu docdopa, uznueckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kucnora, pU3MUECKUE U XMUMHUYECKHUE CBOMCTBA, MOJYYCHHE.
Hcnonb3oBanue (ochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHIA.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. Y TIEpO/], JFIOTPOIIHbIE MOAU(PUKALIUH,
pacnpocTpaHeHue B MpUpoje, PU3NUECKHEe U XMMHUECKHUE CBOICTBA. AJcopOuus.
Kpyrosopor yraepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJy4YEHUE U
IpUMEHEHUE. DKOJIOTMYECKUEe MPOOJIeMbl, CBsI3aHHbIE ¢ OKcUaoM yraepona (IV),
TUIOTEe3a TJI00AJBHOrO TMOTEIUIEHUSl KiuMaTa, MapHUKOBBIM 3ddexT. YronpHas
KACIOTa U €€ CcoJid, UX (PU3MUEeCKHe U XUMHUYECKHE CBOMCTBA, MOJIy4YEHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-HOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIILJIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHHUSX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMLEPHUH, YKCYCHAsl KUCIIOTA).
[TpuponHble HCTOYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U HPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OeJIKax, yriieBoJax — U UX
poJiM B JKH3HM UEJIOBEKa. MaTepuanbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npumeHenue. CoelMHEeHHs KpeMHHMs B pupojie. O01re npeicTaBieHus 00 OKcHuie
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATBI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBILIUIEHHOCTH. BaXkHeine CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. Ilpobiiembr 6€30macHOrO  MCIOIL30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHEe 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMil Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThI, OTpa)Kalwllue (QU3NYECKHe W XHMMHUYECKHE CBOMCTBa
raJIOTeHOB M UX COEIMHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHIOB), 03HAKOMIIEHHE C 00pa3iiamMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOII0/IeHNE Tpoliecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHON
CEpHOM KHUCIIOThI, U3YyYEeHUE XUMUUECKUX CBOMCTB pa30aBI€HHON CEpHOIN KUCIIOTHI,
MIPOBE/ICHNE KAaYEeCTBEHHON pEaKIMU Ha CyJIb(aT-uoH U HAOMIOICHUE MTPU3HaKa e
pOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBamMH a3ota, ¢ocdopa U HX
COEIMHEHUI (BO3MOKHO MCIIOJIb30BAaHUE BHUECOMATEPHUATIOB), 00pa3iaMu a30THBIX
u ¢GochopHBIX yaoOpeHui, moydeHne, coOnpaHnue, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKUWM HA HOH aMMOHHUS U
dbochar-uoH U U3yyEeHUE MPU3HAKOB MX TMPOTEKAHMsS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbI (BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HM3Y4YEHHE MOJENel KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEILIECTB AKTHMBUPOBAHHBIM YIIEM M YCTPOWCTBOM IIPOTHBOrasa, IIOIYYEHUE,
coOupaHue, pacro3HaBaHUE U U3yYEHUE CBOMCTB YIJIEKUCIIOIO rasa, poBEICHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
NPOTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHUE SKCIEPUMEHTANBHBIX 331a4d MO TeMe «BakHelmme HeMeTajulbl U uX
COCIMHEHHUSD.

MeTtasiibl 1 MX COeAUHEHUS

OO01ast XxapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxeHus B llepmoamyeckor cucrteMe xumudeckux daemeHTtoB J[. W.
MenpneneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METaJUIMYecKas  KpUCTAUIMYECKass  pelETKa.  JJEKTPOXMMUYECKHM  psl
HaMpspKeHU MeTaiioB. u3nueckue U XUMUUECKHE CBOMCTBA MeTayioB. OO0uue
CrocoObl MONy4eHus: MeTayioB. IloHATHE O KOpPpPO3UH METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX OT KOoppo3uu. CriiaBsl (CTallb, UyTYH, TIOPATIOMUHUM, OpOH32)
U UX IPUMEHEHUE B OBITY U POMBILIIEHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. . MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXJIECHHE B IPUPOIE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TMAPOKCUIBl HaTpuss W Kanus. lIpumMeHeHue IIEeNOYHbIX METAUIOB M HX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, cTpoeHue ux
aTOMOB, HaXOXJeHUE B npupoje. Pu3nueckue U XMMUYECKUE CBOMCTBA MarHus u



KaJibITusl. BaxkHeiime coeuHeHusl KanbIus (OKCHI, TUIPOKCU/I, coJn). JKECTKOCTH
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUS.

AJtoMUHUN: TIo10)keHue B [leproinueckor cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOICTBA OKCHAA U TUIPOKCHU]IA
AJTIOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoii cucremMe XMMUUECKUX 3J€MEHTOB /1.
N. MeHnneneeBa, CTpOE€HHE aroMa, HaxOXAeHue B npupoae. Dusznueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. OKcubl, ruipokcuibl U conu xxenesa (II) u sxenesa
(IIT), ux cocras, CBOMCTBA U MOJTYyYCHHUE.

Xumuyeckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpa3llaMd METAJJIOB U CIUIABOB, HUX (HU3NYESCKUMU
CBOMCTBaMH, M3Y4YEHHUE  PE3YyJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
KIBIIUS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCJICIOBAHUE CBOMCTB KECTKOM BOJIbI, IpoIlecca TOPEHUS Kejie3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
KaueCTBECHHBIX PEaKIMii HAa UOHBI: MarHus, KaJblMsl, aTFOMUHUS, ITMHKA, xkese3a (II)
u xenesa (II), menu (II), HaOmiomeHUe M omMHMCaHUE MPOIECCOB OKpaIllIMBaHUs
IJJaMCHH HWOHAMU HATpHsl, Kalusd U Kalblus (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB), HCClIeI0BaHNE aM(OTEPHBIX CBOMCTB I'UAPOKCHUIA ATFOMUHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay 1o Teme «Baxueiue
METaJUIbl U KX COCTMHEHUS.

XHUMHUS ¥ OKpPY:KaoUIas cpeaa

BemectBa m Marepuanibl B ITOBCEIHEBHOM KXHU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BaHNE BEIIECTB M XMMHYECKUX peakiuii B ObITy. IlepBas momoinp npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeabl (MpeaeiabHas TOomycTUMast
KOHIIEHTpaius BemiecTs, nainee — [1/IK). Ponb xuMun B pelieHnn 3KOJIOTMYECKUX
po0aem.

Xumuueckuii IKcnepumenm:

H3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesricnpeomemmnuwle céasu

Peanuzanust MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO LHKJIA.



OOuIre ecTeCTBEHHO-HAyYHbIC MOHTHSA: HAyYHBIH (PAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukanus, MEepUOAUYHOCTh, HaOIIO/EHuE,
OKCIEPUMEHT, MOJECIUPOBAHUE, H3MEpPEHUE, MOJEIb, SIBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, HJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PanMOaKTUBHOCTb, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHU, JIUAIIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, Telo, O0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, Ia3, pacTBOP, paCTBOPUMOCTb, KpHCTANINYECKast
pemérka, CIuiaBbl, (U3MUECKUE BEIMYUHBI, CIUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bl, COHIIE.

buonorusi: ¢otocunres, apixanue, O6uocdepa, 3KOcHCTEMa, MHUHEPAIHHBIC
yIoOpeHus, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbL, TOPHBIE IOPO/JIbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOU H
BOCIIUTATEILHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOIO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPAXAlOT  TOTOBHOCTh  OOYyYaroIIMUXCs
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPUOTHYECKOT0 BOCTIMTAHMSL:

LIEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACJEIUI0, MOHUMAaHHS 3HAYCHUS XUMHUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMAaIUe o
MEPEJIOBbIX JOCTUXKEHUSX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaxaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUSI O COLMAIbHBIX HOpPMax MW MpaBUiIaX MEXKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NESATEeTLHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM NEATENbHOCTH TpU
BBITIOJIHGHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOIIECCE ITON yueOHOM AesTeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBOE MOBEACHUE M MOCTYNKH CBOUX TOBApPHILEH C MO3ULMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHMSI TIOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MUPOBO33PEHYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEakivH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH U COCTABISIOLINE
OCHOBY I IOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJbHbIE MOTHBBI, HAlPABJICHHBIC HA TOJIyYEHUE HOBBIX 3HAHUU TIO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKHUMH CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3oBaHWIO, TPOEKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUN U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuid O€30MacHOCTH TIpuU  OOpallleHUuH ¢
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEaIbHON KU3HU;

S) TpyA10BOro BOCIIUTAHUS:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPodeccril U Tpy1a pa3IudHOTo poja,
YBa)KECHHE K TPYAY U pe3ysbTaTaM TPYJI0BOMU AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  TPEIMETHBIX 3HAaHUH 1O  XUMHH, OCO3HAHHBIM  BBIOOP
WHUBUyaIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npo(eccuoHaaIbHON IeSITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 7K0JIOrHYecKOro BOCIIMTAaHHS

HKOJIOTHUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIICCTBOBAHMS, IOHHMAaHUE IIEHHOCTH 3JI0POBOTO U
O0e3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MaCHOTO MOBEJEHUS TTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOKAIOIINX 30POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJy4YaeMble MPU U3YYECHUU XUMHH, JJIS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpbl, OCO3HaHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell UX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHMKATUBHOW U COIMAJIBHOMN TTPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHU S, PUHIIUII,
runoTe3a, (akr, cucTema, TpoIecC, OHKCIOEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIE, DPETYJISTHUBHBIE), KOTOpble 0OecneuynBaroT (POpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicCTBUS

Bba3oBble Jjornueckue JeicTBUA:

YMEHUSI MCMOJb30BaTh NPHUEMBI JIOTMUECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HAHWI: PACKPBIBAaTh CMBICI XMMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (P)AaKTOB M SBJICHU, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMM XUMHUYECKUX BEIIECTB U XMUMHUYECKUX PEaKLUi,
yCTaHaBIMBATh MPUUMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHAYKTUBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUSA TOHATHS (NIPEIMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XuMudeckas (opmylia W YypaBHEHHUE
XUMUYECKON PEAKIUU — TMPHU PEIICHUN YIeOHO-TI03HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITH U XapaKT€PU30BaTh CYIICCTBEHHbIE
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBEISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3H U
MPOTUBOPEYHS B U3YIAEMBIX TIPOIIECCAX U SIBICHUSIX.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHHUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBHICKA3bIBAEMBIX CYKJICHHUIA

MpUOOpPETEHUE OMNbITa M0 IJIAHUPOBAHUIO, OpPraHU3aIllMd W TPOBEIACHUIO
YUYCHMUECKUX JKCIIEPUMEHTOB, YyMEHHWE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, HCCIICOBAHUS, COCTABISATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJECpXKaHUS, CIPABOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIEHWBATh IMPOTHBOPCYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHME MPUMEHATh PA3IMYHbIE METOJbI M 3aIllpOChl MPU IOUCKE U OTOOpE
UHPOpPMAILlMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4€OHBIX U MO3HABATEIBHBIX 33/1a4 ONPEEIEHHOTO TUIIA, IPUOOPETEHHE OIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PpEIIAEMbIE 3aJa4d HECIOXXHBIMH CXEMaMH, JAHarpaMMaMu,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSIHME OKPYKAIOIIEH NPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

YMEHHUSI 33]1aBaTh BOMPOCHI (B XO€ ruaora u (Min) IUCKYyCCUM) MO CYIIECTBY
oOcyxgaemMol Tembl, (POPMYIHPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NIPEIOKEHHON 3a/1a4K;

YMEHUS  NPEJICTABIATH  IOJYYECHHBIE  pPE3yJbTaTbl  ITO3HABATEJIBHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJlaTh MpPE3EHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHYECKOTO IKCIEPUMEHTa (J1a00paTOPHOroO ONBITA,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHMsSI Y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBHOCTH  MpPU  PELIECHUU
BO3HHMKAIOIIMX NpOOJIEM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COIrJIACOBAHMS
no3uuuid (00cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OIpEACICHUE KPUTEPUEB II0 OLEHKE KayecTBa
BBINIOJIHEHHOM pabOThI U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPENENsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTh, BBIOMpaTh Hanbosee 3pdeKTUBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVCTBUWA TPU BBINOJHEHUHM 33JaHUA C YYETOM
MOJIYYEHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIT0JIB30BaTh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMble€ B YCIOBUU 33JIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOCHHUIO 00s3aTEIbHOrO
COJIep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHON paboyeil mnporpaMMoH,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JNeucTBul, crnenuduueckue I TpeAMETHONM o0nactu  «XUMHS», BB
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHUS, €ro  MWHTEpPIpETalUH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYaIUSX.

K xoHiy 00yuenus B 8 kiiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPEeakKiuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakiuu,
AJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTAlIb, PAJINYC aTOMA,
XUMUYECKasl CBSI3b, NMOJISIPHAS W HEMOJIApHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KAaTWOH, AaHWOH, pacTBOp, MaccoBas [JOJs BEIIEeCTBa
(TpolieHTHAs! KOHIICHTPAIlUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHS MPU OMKMCAHUY BELIECTB U X MPEBPALLICHUII;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpPENETSATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTEMCHb  OKWUCJICHMS  DJIEMEHTOB B  OMHApHBIX  COCIUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh TMOHMMAHHE MEPUOJANYECKOM 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B lleproanueckoil cucreme,
3aKOHOB COXPAHEHUs MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTaipo;

e OINKCHIBATh W XapakTepu3oBaTh TabIuuHyo ¢opmy Ilepuonuueckoit
CUCTEMbl XMMHMYECKHUX JJIEMEHTOB: pa3auyaTh TMOHATUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Maneie u
OOJIbIlINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HUMEIOTCA B
tabnune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [, U.
MeHneneeBay C YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l Apa, OOIIEE YUCIIO JIEKTPOHOB U
pacrpeiesieHie UX MO JIEKTPOHHBIM CIOSM);

KJIacCU(PUIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKHE PEaKIUH (M0 YUCIYy M COCTaBy YYacTBYIOIIMX B pPEaKIHUU
BEIIECTB, [0 TEIJIOBOMY 3D (]PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXKIasi ONMMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpAICHUNd B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMmyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHSATHh OCHOBHBIE ONIEPALIMU MBICIUTEIbHON ACSITENLHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOOOIICHHEe, CHCTeMaTH3aIuio, KiIaccu(UKaIuio,
BBISIBJICHUE TPUYHMHHO--CIEACTBEHHBIX CBSI3€d — JIJISI M3YYECHHS CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKklud, €eCTECTBEHHO-HAYYHBIE METOIBI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CJIEI0OBATh IMPAaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0M U JIa0OPaTOPHBIM
o0opyZoBaHMEM, a TaKXe NpaBuwiaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBHM C HWHCTPYKIMUSIMH TI0 BBIIIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYUYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Booposia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M INPOBOIUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IEIOYEH U
KHUCIIOT C TIOMOIIIbIO UHJIUKATOPOB (JaKMyC, (eHON(PTAICHH, METUIOPAHK

U Jpyrue).

K koHiy oOyueHus B 9 kiacce npeMeTHbIE pe3yIbTaTbl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacCKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHMX MOHATHWA: XHWMHWYECKHU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, AaHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, DJJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYeCcKas CBs3b, TEIUIOBOU >PdeKT
peakiuuu, MOJib, MOJSIpHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] OUCCOLUUALMS, PEaKUUA HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTauInYecKasi ), KpUCTAIINYEeCKas pelETKa, KOPPO3HUsl METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pEeaKInH, MPEAEIbHO JOIMYCTUMAas KOHLEHTpauus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH H
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONB30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, WOHHAsA, MeETaJuIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpebl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCIMHEHUM, TUN KPUCTAIIUYECKOU
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbich Ilepuoamueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoarpynna (A-rpymma)» U «mododyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJIBI, COOTHOCHUTH
0003HaYeHus1, KOTOPbIE UMEIOTCA B IEPUOIUYECKON TAOIULE, C YACTOBBIMH
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  Aapa, oOllee Yuciao 3JEKTPOHOB M paclpesesieHHe UuX 1o
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUH B Mpelesax MajblX NEPUOJI0B U
IJIABHBIX MOJATPYMH C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (M0 YHCIy M COCTaBy YYaCTBYIOLIMX B peaKlUu
BELIECTB, MO TEIUIOBOMY 3(PQEKTy, O M3MEHEHUIO CTENIEHEW OKHUCIICHUs
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOJTBEP)KIas OMHCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITh  YPaBHEHUS AJIEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEaKIui, MOATBEPKAAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXKY BEIECTBAMH PA3INYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca ITUX PEeaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXXHOCTH TIPOTCKaHUS XHUMHYECKHX IMPEBPAIICHUH B pa3IMIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JeMeHTa Mo (opMmyse COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHYECKOHN peaKInu;

COOJTFOIaTh TIPaBHIIA TIOJB30BAHUS XUMUYECKOM MOCYI0N U JIAOOpaTOPHBIM
o0opy/ioBaHMEM, a TakKXe TMpaBwia oOOpalleHHuss C BEIIECTBAMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1abOpaTOPHBIX
XUMHUYECKUX OMBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucloro rasa);

MIPOBOJIUTH PEAKIUH, MTOATBEPKIAIOIINE KAUeCTBEHHBIN COCTAB Pa3TUYHBIX
BCIIIECTB: PACMO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OpOMUI-, HOAWI-,
KapOoHart-, (ocdar-, cunmkar-, cyabdar-, TUAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN IEATeTLHOCTH — aHATN3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYUHHO-
CJICICTBEHHBIX CBSI3€H — JIJIT M3YyYCHHS CBOWCTB BEIIECTB M XMMHYECCKUX
peakiuii, €CTECTBEHHO-HAYYHbIE METO/bl IO3HaHUS — HaOI0ICHHE,
U3MEpPEHUEe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
XuMust — BakHas 00J1acThb

11 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAaKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢c

YyeJIOBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nuoreka [IOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
)1 Boznyx. Kucnopon. ITonstue 6 bubmuoreka [JOK

’ 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonsatue o kucinorax 2 | bubnmnorexka HOK

' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 I bu6nuoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACChI 1 | 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paznea 3. llepnoanueckuii 3axkoH u llepuoguyeckas cucrema xumuideckux 3j1eMeHToB /. . MenaesneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

bubmmorexa [JOK
31 XMHiI;ZZ‘;K:::HC?pZT}f;eH 1. ! https://m.edsof)l.ru/7f4l8370
aToMa
XUMUYECKas CBA3b. BuGmorexa LIOK
3.2 Oxucurenbro- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTEJIBHBIC PEAKIINU
Hroro mo paszery 15 ngﬁgjﬁgﬁ}imgyc
PeszepBHoe Bpemst 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




9 KUIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun
L1 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 | bubnuoreka [IOK
’ OCHOBHBIX pa3/JeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro o pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoteka [IOK
’ anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [IOK
. . PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEANHEHUS
Hroro no paszneny 25




Paznen 3. MeTaJJIbI M UX COeAUHEHUS

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
’ m P https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
PesepBHOE BpeMms 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ungpoBbie
Tema ypoka Konrpoabnbsie IIpakTuueckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
| [Ipeamer xumun. Pons xumuu B 1 bubnunoreka LIOK
’KU3HU YesloBeKa. Teila U BelecTBa https://m.edsoo.ru/ff0d210c
) ITonsiTe 0 MeTO1aX MO3HAHUS B | bubnuoreka [{OK
XUMHHU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpasuia
3 paboTHl B 1a00paTOPUU U IPUEMBI | bubnnorexa [JOK
oOpareHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bubmmoteka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorera [OK
8 . PHMEP https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHOM COJIN)»
but6mmoreka [IOK
6 ATto oJe 1
TOMBL H MOICRYIH https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuoreka [IOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u clnoKHBIE BENIECTBA 1 bubmmorexa [IOK
p m https://m.edsoo.ru/ff0d2a6c¢
bub6 OK
9 ATOMHO-MOJIEKYJISIPHOE YUECHHUE 1 nosmorexa I

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6nmmoreka [IOK

10 X eckas (o a. BaientHoc
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHUYECKHUX 3JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OtHocuTeNbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XHMAYECKOr0 bubnunorexa LIOK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubnuoreka [IOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 dusnyeckrue 1 XUMHYCCKHUE SIBJICHUS. bubmmoreka [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
s [Ipu3Haky U ycinoBUs MPOTEKAHUS Bbu6mmotreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubnmnorexa [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamuecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM brbmmorexa [TOK
yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIU
Knaccudukanms xumuuecknx
18 €aKIui (COeTMHEHMS, PA3I0KEHUS bubmmorexa OK
P P : https://m.edsoo.ru/ff0d334
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubnunorexa LIOK
19 sHukIoneauct. O0o0mEeHne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo reme bubmuorexa [IOK

«BCIIIeCTBa U XUMHUYCCKUC PCAKITU

https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razos. Coctan

bu6nmmoreka [IOK

21 .K —
BOSAYXa, BHCIOPOI — SJICMEHT 1 https:/m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYeCcKre U XMMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubamorexa LOK
POAA Lpeaith . https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 06 okcumgax
CriocoObl MoTy4eHust KUCIOPOa B
23 nabopaTopuu iqn OMBII_HJ'IerHOCTI/I bubmorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, MOHATHE O bubnunoreka LIOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUYECKHUX PEAKIIHIX
TomnuBo (HedTh, yroib U METaH).
25 3ar HSHGI—EHeql:OS . a, CIIOCOOBI Zro bubmmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIIECHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «ITonyuenue u cobupanue bubmmorexa LIOK
ya p . https://m.edsoo.ru/ff0d4aec?2
KHCJIOPOJIa, U3YYCHHE €T0 CBOMCTBY»
7 Bonopox — anemeHT u npocroe bubnuotexa [JOK
BelecTso. HaxoxaeHnue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)3 dOusndecKknue U XUMHUYECKHE CBOMCTBA but6mmorekxa [IOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
but6mmorekxa [IOK
29 IlonsiTHE O KMUCIOTAX U COJIAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK

nmabopaTopun

https://m.edsoo.ru/ff0d4dd0




[IpakTrueckas padota Ne 4 o Teme

bu6nmmoreka [IOK

3 «lonyuenne n cobuparne so10pona, https://m.edsoo.ru/ff0d442
W3Yy4YEHUE €ro CBOMCTBY

0 Mounsipabiii 00BEM ra3oB. 3aKOH bubmmoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
Brruucienunsa o0béMa, KOJIMYECTBA

33 BEIIIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [IOK

0 Y https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10

34 ABHEHHIO PEaKIUd Ha OCHOBE bubmmorexa [TOK

BH

P "p B o https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH Ta30B

35 dOu3nvecKrue 1 XUMUYECKHE CBOMCTBA bubnuoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHuil. [Tonstue 06 bubmmnoreka HOK
WHIAKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

37 HacsImieHHble ¥ HEHACHIIIICHHBIE bu6mmoteka IIOK
pactBOpbl. MaccoBas 10Jis BEHeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas pabora Ne 5 o Teme
«IIpuroroBieHne pacTBOPOB C bubnmoreka [JOK

38 . . .
OIpeAEIEHHON MacCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 KonTponbhas padora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcunsl: cocTaB, KacCupUKaIs, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHue 1 XuMHYECKHUE CBOICTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnunorexa LIOK
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA Bu6muoteka [JOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocras, kinaccudukaus, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [losyyeHne u XUMHUYECKUE CBOWCTBA Bbu6mmotreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SBI;) 101 )eHI/ISI nganIc)KI/Ie bubmorexa [IOK
N YACHI, https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJTUHEHMIN»
I'enetnyeckas CBS3b MEKIY
48 KJaccaMy HEOPTraHUYECKHUX bubmmorexa [IOK
. p https://m.edsoo.ru/00ad9a50
COETMHEHUI
49 O06001IeHre U CUCTEMAaTU3 A bubmuoreka [IOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonTponbhas padorta Ne3 mo teme
" but6mmoreka [IOK
50 OCHOBHBIE KJ1acChl HEOPTaHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela




[lepBbie NOMBITKY KJIaCCUPUKAITUU

51 XUMHYECKUX 3IeMEHTOB. [IoHsaTHE O bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
50 [Tepuonuueckas cucrema bubnmnoreka HOK
XHUMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/00ada52c
Menaeneena
53 Ilepmronarl, TPyNIIIBEI, TOATPYIIIEI bubmmorexa [TOK
PHOJBL, TPYIIIBL, TOATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToMoB 31eMeHTOB [leproanueckoit bubmorexa OK
pHOA https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MeHpeneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTUS HAYKU U MPaKTUKU. []. bubmuoreka [IOK
N. MenaeneeB — y4€HbIH, MeIaror 1 https://m.edsoo.ru/00ada96e
TpaKIaHUH
53 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnmoreka [JOK
XAUMHUYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 HMonHas xuMuueckas CBI3b &
https://m.edsoo.ru/00adac34
60 KoBaneHTHast nomnsipHas XUMHYECKast bubmuorexa [JOK

CBA3b

https://m.edsoo.ru/00adaab8




61 KoBanentHas nenosnsipHas 1 bubnmnoreka HOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bubnmorexa [IOK
62 C 1
TCMCHb OKUCIICHHIA https://m.edsoo.ru/00adae28
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC | bubnuorexa [IOK
peakuunu https://m.edsoo.ru/00adb076
bubnunoreka LIOK
64 1
OKUCHMTENN W BOCCTAaHOBHTEIH https://m.edsoo.ru/00adb076
KourponsHas padora Ned o reme
65 «Ct (I'))eHI/Ie aT(I))Ma XuMu4yeckas 1 bubmorexa HOK
p ' https://m.eds00.ru/00adb486
CBSI3b)
66 PezepBHblit ypok. O6001eHue u 1 Bbu6mmotreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o011eHNE U | bubmuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHelIit ypok. O6001IeHNE 1 | bubnmoreka [JOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KUIACC

XUMHUYECKOM PCaKMn U MOJIOKCHUC
XUMHYCCKOI'0 paBHOBCCHUS

KoanuectBo yacos DJIeKTPOHHbIE
uugposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
[Iepnoanueckuit 3akoH. Ilepuonnueckas
bubmnoreka IIOK
crucTemMa XMMu4decKkux annemeHToB /1. U. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
N bubmuorexa [JOK
2 XAMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MEepPHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnmnoreka HOK
HEOpPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Buasl xuMuueckoil CBA3U U TUIIBI | bubmmoteka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTpoasHnas padora Nel no Teme
5 «IToBTOpeHue u yriay0iaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanuss XMMHUYECKHX PEAKIIHA 10 | bu6nuoreka [IOK
pa3In4HBIM IIPpU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMUYECKON pEeaKIUU.
but6mmoreka [IOK
7 [ToHATHE O TOMOTEHHBIX U T€TEPOTE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peakumsx
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
g @DakTOpPBI, BIUSIOIINE HA CKOPOCTh | bu6muoreka [JOK

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




OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6nmoreka [IOK

IMPUMCHCHUC

9
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 3IEKTPOIIUTUYECKON JUCCOLMALIH. bubnmoreka [JOK
CwibHBIC U CITa0bIe DJICKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HNounble ypaBHEHUS peaKnid brommorexa LIOK

P P https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U OCHOBAaHMI
12 B CBETE IpeACTaBICHUMN 00 bubamorexa LOK
p ! https://m.edsoo.ru/00add5d8
3JIEKTPOJINTUYECKON JUCCOLMALIIHI
XUMHUYECKUE CBOWCTBA COJIEN B CBETE
13 MIPEJICTABICHUIA 00 IEKTPOIIUTUYCCKOM bubmmorexa LOK
ped P https://m.edsoo.ru/00addsh2
JIUCCOIUAIINT
14 ITonsiTue o ruapoaU3€e coJien bubnmorexa LIOK
P https://m_edsoo.ru/00add9d4
bubmmoreka [IOK
15 O06o01eHre 1 cucTeMaTu3aIus 3HaHUI
B t https://m.edsoo.ru/00addd12

16 [IpakTuueckas pabora Ne 1. «Pemenue bubmuoreka [JOK
DKCHEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
Konrtponsnas pabora Ne2 o treme

17 «INEKTPOIUTHIECKAS TUCCOITUAIIHS bubmmorera LOK

P 8 HHATHA. https://m.edsoo.ru/00addecO
XHWMHUYECKUE PEAKIINN B PACTBOPAX)

13 OO1ast XxapakTepUCTHKA raJIOr€HOB. bubmmoreka [JOK
XHUMHUUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComnsiHast KUCIIOTa,

. bubnuotexa [JOK

19 XUMHYECKHUE CBOMCTBA, MOJyYCHUE,

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




[TpakTuueckas padota Ne 2 o Teme

20 «lTonyueHue COJIAHON KUCIIOTHI, U3YYEHUE bubmmorexa [TOK
B yjl » 13YH https://m.edsoo.ru/00ade348
e€ CBOWCTB»
Brruncnenus no ypaBHEHUSIM XUMHYECKUX
21 €aKI[Uii, eCJIX OOUH U3 PEarcHTOB JaH B Bubmaorexa ITOK
P ’ P https://m.edsoo.ru/00ade488
n30BITKE
” OO6mias xapakTepucTuka 3J1eMeHToB VIA- bubnuotexa [HOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
AmoTponHble MOIU(UKALIUY CEPBHI.
23 Haxoxcr;eﬂne CepPEI I/Iq;é COGIII/IHGII){I/Iﬁ B bubnnorexa LIOK
p . https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHUE CBOICTBA cepbl
o4 CepoBoaopoi, ctpoenue, Gpu3nieckue u bubnmnoreka HOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KMCIIOTa
25 (1)1/1314%01(1/12 u XI/II\EI/I‘IGCKI/IG CBOI;ICTBa bubamorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
2% IIPOMBIIIIIEHHOTO CII0C00a MOJIy4YeHUs bubnmnorexka HOK
CEPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHHE https://m.edsoo.ru/00adec8a
OKpYXKaroIllel Cpelibl COETUHEHUSIMHU CEPBI
7 Brraucienrne MaccoBo JOJIH BBIXOIA bu6nuoreka [IOK
NPOIYKTa PEaKInu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa dJIeMEHTOB V A-
)3 rpynnsl. A30T, pacpocTpaHEHHE B bubmuoreka [JOK
npupoje, Gu3nYecKrue 1 XUMHYECKHEe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHaK, ero GuU3n4ecKue 1 XUMUYECKHe bubmuoteka [JOK

CBOMCTBA, IIOJIy4YCHUE U IIPUMEHEHUE

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




[TpakTrueckas padota Ne 3 o Teme

30 «lTomyuenne aMmMuaKka, U3y4eHHE €ro bubmorexa HOK
. v 13X https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTta, e€ Gu3ndecKkue u bu6nuoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanue HUTPATOB U COJIEH aMMOHUS

0 B KQ4e€CTBE MUHEPAJIbHBIX YI0OPEHUH. bubnuotexa [HOK
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOILIEH https://m.edsoo.ru/00adf518
Cpellbl COeIMHEHUSIMU a30Ta
®dochop. Okcun pocdopa (V) u pochoprast

33 KHCITI0Ta, GU3NUYCCKUE M XUMUICCKHEC bubmmorexa HOK

L https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIYYCHUE
Hcnons3oBanue GochaToB B KauecTBE
34 MHUHEPATBHBIX YA00peHH. 3arps3HeHne bubmorexa HOK
P . yAoop - 2arp https://m.edsoo.ru/00adfc20
MIPUPOIHON cpenbl pochaTamu

35 VYrnepon, pacnpocTpaHEeHUE B IPUPOJIE, bubnmnoreka [JOK
dbuznyecKkue 1 XUMHUYECKHEe CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcupl yriaepojaa, ux puznyeckue u

36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubmmoreka [IOK
po0JIeMbl, CBS3aHHBIE C OKCHAOM YIJepoJia https://m.edsoo.ru/00adfebe
IV)

37 YronbpHas KUCIOTa U €€ COU Bubnmorexa [IOK

https://m.edsoo.ru/00ae006c
[TpakTrueckast padota Ne 4 o teme
" bubnuotexa [JOK
38 [lony4yenue yraekucnoro rasa.

KauectBenHas peaxius Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027¢e




HCpBOHa‘IaJIBHBIe MOHATHS 00

39 OpraHUYECKUX BEIECTBAX KaK O bubmmorexa IOK
p https://m.edsoo.ru/00ae054¢e
COEMHEHUSX YIIepoIa
40 Kpemuuii u ero coequHeHust Bubmaorexa ITOK
P https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5. Pemenne
A1 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6nmoreka [IOK
«Baxknaenne HeMeTalIbl 1 UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
Kontponbnas paborta Ne3 mo teme
. bubmuorexa [JOK
42 «BaxkHelne HeMeTaIbl U UX
https://m.edsoo.ru/00aec0e18
COEIMHEHU
OO0m1as XxapakTepuCcTUKa XUMHYCCKUX
43 3JIEMEHTOB — METAJUIOB. MeTauinueckas bubnuotexa [JOK
CBSA3b U METAJUIMYECKAsl KpUCTAJUIMYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA METAJIOB
XUMHYEeCKHE CBOMCTBA METAIIOB.
44 DIEKTPOXUMHUUECKHUH PSII HAIPSOKEHUI bubmmorexa OK
p p p https://m.edsoo.ru/00ael1156
METAaJJIOB
OO6mme crnocoObl MOTYYEHUS METAUIOB.
45 CrutaBbl. BeranciieHns o ypaBHEHUSAM bubmmoreka [JOK
XUMHYECKHUX PEAKIUi, €CITU OJUH U3 https://m.edsoo.ru/00ael1156
PEareHToB COJAEPIKUT MPUMECH
46 ITounsTHE O KOPPO3UH METAJIIIOB bubmmorexa TIOK
pp https://m.edsoo.ru/00ael1278
but6mmoreka [IOK
47 €JIOYHBbIC METAJIJIBI
m https://m.edsoo.ru/00ae14b2
but6mmoreka [IOK
48 Oxcuapl ¥ THIPOKCHIBI HATPUSI U Kaus

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




[llenoyno3eMeNnbHBIC METAJIIbI — KAIbILIHN 1 bubmuorexa [JOK
49 .
MAarHum https://m.edsoo.ru/00ael5e8
50 Bakuetimme coefMHEHUS KaJIbITHI bubnmorexa HOK
8 a https://m.edsoo.ru/00ael5e8
51 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI
bu6nuoreka [IOK
52 JKécTkocTh BOABI M CLIOCOOBI €€ yCTpaHEHUs
8 yerp https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne 6 o reme
53 "KECTKOCTL BOABI 1 METOEI €6 bubmorexa LOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHUS
N bubmnorexa [IOK
54 AroMuHUR I
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOCTBA OKCHIA U bubnmnorexka HOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
Bubnuoreka I1IOK
56 Keneszo H
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI U conn xkene3a (1) u bubnmnoreka [JOK
xenesa (I10) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
[TpaxkTrueckas pabota Ne 7. Pemenue
59 SKCIIEPUMEHTAJIBHBIX 3a71a4 II0 TEME bubmorexa LOK
p . https://m.edsoo.ru/00ae3de8
«BaxxHel1re MeTaiIbl 1 UX COSTUHEHUI
Brruucnenust mo ypaBHEHUSIM XUMHUYECKUX
€aKIINH, eCITH OJMH 13 pearcHTOB JIaH B
60 5136I)ITK6 WK COJIE }KI/ITI:'I HMECH bubmmorexa OK
p N p ’ https://m.edsoo.ru/00ae1750
BreruaucieHrns MaccoBOM JIOJIM BBIXOA
MPOJIYKTa Peakluu
61 O0001eHre U cUCTEMaTU3ALNS 3HAHUI




Kontposbnas padota No4 o teme

62 «Baxxueime MeTaylIbl U UX COCIUHEHUS !
63 BemiecTBa u maTepuaibl B TOBCETHEBHOM | bu6nuoreka [IOK
JKW3HU YEJI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN | bubanoreka HOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponbs xuMuu B pelieHU 3KOJIOTHUECKUX 1 bubnmnoreka HOK
npo0emM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U | bubnnorexka HOK
cUCTeEMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PesepsHblit ypok. O6001ieHue 1 | bubnuoreka [JOK
CUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o01IeHNE U | bubmuoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



9 Knacc (BeuepHAnA WKONA)

N KouunyecTBO 4acoB AyauTopHa Camocrost JJIeKTPOHHbIE
; sl HAarpy3Ka T eJIbHOE uudgposbie
n/ Tema ypoka Bcer KoHTpoabHBI IpakTnyecku
H3yYeHHe o0pa3oBaTe/ibHbIE
1| 0 e padoThl e padoThl pecypes!
[Iepunonnueckuin 1
3aKOH.
| [lepuoanueckas | bubnnorexa [HOK
CUCTEMA XUMUUYECKUX https://m.edsoo.ru/00adb59e
anemenToB 1. U.
MenneneeBa
3aKOHOMEPHOCTH B 1
HW3MEHEHHUU CBOMCTB bu6mmoreka [JOK
2 XUMHYICCKHX 1 https://m.edsoo.ru/00adb6b
DJIEMEHTOB IIEPBBIX 6
TpEX MEPUOIOB
Knaccudpukanuus n 1
3 HOMEHKJIaTypa 1 bubnnorexka [JOK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEIIECTB
Bunn xumnueckoit 1
4 CBSI3U 1 THUIIBI 1 bu6mmorexa [IOK
KPUCTAINIMYECKUX https://m.edsoo.ru/00adbac6
peLETOK
KontponbHas padota 1
5 Nel o teme 1 1

«IToBTOpEHUE U




yriyOJieHHe 3HAaHUT
OCHOBHBIX Pa3JIeIOB
Kypca 8 Kiacca»

Knaccudukanms
XAMHUYECKHUX
peakuuii mo
pa3IMIHBIM
MpU3HAKaM

[TonsTHE O CKOpOCTH
XHUMHYECKOH
peaknuu. [lonstue o
TOMOTE€HHBIX U
TeTEPOreHHBIX
peaKIusx

Ilonsatue o
XHMHYSCKOM
PaBHOBECHUH.
@DakTopsl,
BJIMAIOIINE Ha
CKOPOCTH
XUMHUYECKON
peakuuu u
IIOJIOXKCHHUE
XAMUYECKOrO
paBHOBECHs

OKHUCIIUTELHO-
BOCCTAHOBUTEIHHEBIE
peakuumn

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

bubmuorexa [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c

bu6mmorexa [IOK
https://m.edsoo.ru/00adcade




Teopust

3JIEKTPOJIUTUYECKON
10 - bu6mmoreka [IOK
A HHATH. https://m.edsoo.ru/00adcd68
CuiibHBIE U cl1a0bIe
ANEKTPOJIUTHI
bu6mmoreka [IOK
NonHsble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakmuit g
XUMHUYECKHUE
CBOMCTBA KUCIOT U
. bu6mmoreka [IOK
OCHOBAaHUI1 B CBETE
12 . https://m.edsoo.ru/00add5d
IpeicTaBIeHU 00 3
BJIEKTPOIUTAYECKOMN -
JIUCCOLTHAINA
XUMHUYECKUE
CBOIICTBa coJieil B
bu6mmoreka [JOK
CBETE
13 . https://m.edsoo.ru/00add8b
Mpe/icTaBIeHU 00 >
BJIEKTPOTUTHYECKON -
JIUCCOLTHAINA
bubmuorexa [JOK
Ilonstue o
14 . https://m.edsoo.ru/00add9d
THIPONU3E CoMeit 4
O6o00mmenue n bubmuoreka [JOK
15 cucTeMaTHu3alus https://m.edsoo.ru/00addd
3HAHUN 2
[IpakTrnueckas BuG OK
nOInoTEKA
16 pabora Ne 1. 1

«Perenne

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




17

18

OKCIICPUMCHTAJIBHBIX
3aga4»

KontponbHas padota
Ne2 o Teme
«NEKTPOIUTUYECKA
s TUCCOLMAIIHS.
XHUMHYECKHE
peakuuu B
pacTBopax»

OOmas
XapaKTepUCTUKA
rajlor¢HoOB.
XHUMHYECKHE
CBOMCTBA Ha
MpUMepe XJiopa

bu6mmoreka [IOK
https://m.edsoo.ru/00addec0

bubmuorexa [JOK
https://m.edsoo.ru/00addfe2

19

XJI0pOBOZOPOL.
ConsHast KHCI0Ta,
XUMHUYCCKUEC
CBOMCTBA,
MOJTy4YeHUeE,
MIPUMEHEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/00ade104

20

[IpakTnueckas
pabota Ne 2 o Teme
«Ilonyuenne
COJISTHOM KHCJIOTHI,
n3y4yeHue eé
CBOWCTB»

bu6mmorexa [IOK
https://m.edsoo.ru/00ade348

21

Brruncnenus mo
YpaBHEHUSM

bubmuoreka [JOK
https://m.edsoo.ru/00ade4 88




22

23

XUMHYECKHX
peaKkuuii, €Ciii OJJUH
W3 peareHTOB JaH B
n30bITKE

O61mas
XapaKTEPUCTHKA
3y1eMeHTOB VIA-

TPYIIIIBI
AJITOTPOIIHBIC
MOAU(UKAIIIH CEPBI.
Haxoxnenue cepsl u
€€ COCIMHECHUH B
MIpUpPO/IE.
XUMUYECKUE
CBOMCTBA CEpHI

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a

24

CepoBoaopon,
CTpOCHHUE,
¢buznueckue u
XUMHUYCCKHE
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00ade802

25

Oxcuppl cepsl.
CepHas KHUCIIOTa,
¢buznueckue u
XUMHYECKHE
CBOICTBA,
IIPUMEHEHNE

bubmuorexa [JOK
https://m.edsoo.ru/00adea28

26

XuUMHYECKHUE
peaKkuuH, JIeKalue B
OCHOBE

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a




MIPOMBIIIIJIEHHOT'O
croco0a Mmoyry4eHust
CEpPHOM KHUCIIOTBHI.
XuMH4YeCcKoe
3arpsi3HeHUE
OKpY>KaloIleu cpelibl
COETMHEHUSIMHU CEPBI

27

Breraucnenue
MacCOBOM JOJIH
BBIX0/1a TTPOJIYKTa
peakuuu

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

28

29

30

O0mas
XapaKTepUCTHKA
371€MEHTOB VA-
rpynmnsl. A30T,
pacrpocTpaHeHHe B
pUpoe,
¢busnyeckue u
XUMHUYECKHE
CBOMCTBA

AMMHax, ero
¢buznyeckue u
XUMHUYECKHE
CBOICTBa, IIOJIy4E€HUE
U IpUMEHEHUe
IIpaxTrueckas
pabota Ne 3 o Teme
«Ilonyuenue

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

bu6mmorekxa [IOK
https://m.edsoo.ru/00adf004

bu6mmorexa [IOK
https://m.edsoo.ru/00adf180




31

32

aMMHaKa, U3y4eHue
€r0 CBOICTB»

A3oTHas KucioTa, eé
dbuzuveckue u
XUMHYECKHE
CBOICTBA

Hcnonb3oBanue
HUTPATOB U COJIEH
aMMOHUS B KQUeCTBE
MHUHEpaIbHbIX
yI10OpeHuit.
XuMH4YecKoe
3arpsi3sHEHUE
OKpY>Karolleu cpeibl
COCIMHEHHSIMU a30Ta

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

bubmuorexa [JOK
https://m.edsoo.ru/00adf518

33

®ochop. Oxeun
docdopa (V) u
dbocdopnas kucnora,
¢buznueckue u
XUMHUYCCKHE
CBOMCTBa, MOJyYeHHE

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

34

Hcnonb3oBanue
(dbocdaroB B kauecTBe
MUHEPATLHBIX
yaoOpeHui.
3arpsi3HeHue
MIPUPOTHON Cpeibl
dbocharamu

bu6mmorexa [IOK
https://m.edsoo.ru/00adfc20




35

Yraepon,
pacnpocTpaHeHue B
pupoie,
¢buznveckue u
XHUMHAYECKHE
CBOMCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

36

37

Oxcunpl yriaepona,
ux (puzndyeckue u
XUMHUYCCKHE
CBONCTBA.
DKOJIOTUYECKHUE
poOJIEMBI,
CBSI3aHHBIE C
OKCHJIOM yIJyiepoja
Iv)

YronpHas KUCIIOTa U
eé€ conu

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

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

38

39

[TpakTnueckas
pabota Ne 4 o Teme
"Ilonyuenue
YIJIEKHUCIIOTO Ta3a.
KauecTtBeHHnas
peakius Ha
kapOoHaT-uoH"
[TepBoHavasibHBIE
IMOHATHUS 00
OpraHUYECKUX
BEIIECTBAX KaK O

bu6mmorexa [IOK
https://m.edsoo.ru/00ae027¢e

bu6mmorexa [IOK
https://m.edsoo.ru/00ae054¢e




40

COETMHEHUSIX
yriaepoaa
Kpewmuuii u ero
COETMHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/00ae080a

41

42

43

[IpakTnueckas
pabora Ne 5.
Pemenue
AKCIEPUMEHTAIbHBIX
3a/1a4 10 TeMe
«Baxneitnue
HEMETaJUIbl U UX
COCJIMHECHHU S

KontponbHas pabota
Ne3 mo teme
«Baxxneiimue
HEMETaJJIBI U UX
COCITUHCHHUS)

OOmas
XapaKTEPUCTUKA
XUMHUYECKUX
SJIEMEHTOB —
METAaJJIOB.
Merannudeckas
CBSI3b U
MeTaJTHIecKas
KPUCTAJUIMYECKast
peleTKa.
duznueckue
CBOMCTBA METAJIJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ac0e18

bubmuorexa [JOK
https://m.edsoo.ru/00ae103e




XUMHYECKHE
CBOIICTBa METAJLIOB.

44 DIIEKTPOXUMUYECKUIT bubmmnorexa [IOK
p . https://m.edsoo.ru/00ael 156
pAI HAPSDKEHU
METAJIIOB
O061me criocoObl
MOJTyYECHUS
mertauioB. CrjiaBbl.
Brluucienus mo
bu6mmoreka [IOK
45 YpaBHEHUSAM
https://m.edsoo.ru/00ael 156
XUMHUYECKUX
peaKuii, €ciiv OJuH
W3 pearcHToB
COJIEPKUT MPUMECH
46 [TonsiTre o Koppo3uu bubnnoreka [JOK
METAJIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 €JIOYHBIE METAILIIbI
1 https://m.edsoo.ru/00ae14b2
OKcuabsl 1
48 THAPOKCUABI HATPUSI Bubmorexa [IOK
P A P https://m.edsoo.ru/00ae14b2
U KaJIusg
Illenoyno3eMenbpHbBIC
49 METaJUIbI — KaJIbIIUNA Bubmiorexa HOK
. . https://m.edsoo.ru/00ael5e8
W Marauu
50 Baxwnetimue bubmuoreka [JOK
COCOUHECHUS KaJIbIIUI https://m.edsoo.ru/00ael5e8
O06001IeHne 1
51 cUCTEMATHU3AIUA

3HAHUH




52

53

54

55

56

57

58

59

YKécTkocTh BOABI U
CII0COOEI €é
yCTpaHEHUs

[IpakTnueckas
pabota Ne 6 1o Teme
"YKEcTKOCTL BOIBI U
METOABI €€
ycTpaHeHus"

AJTOMUHAN

AmdoTtepHbIe
CBOWCTBA OKCHJIA U
THJIPOKCH]IA

Kemeso

Oxcupl,
THIPOKCHUJIBI M CONU
xenesa (II) u xenesa
(1)

O06o06meHue u
cUcTeMaTH3aIus
3HAaHUM

[TpakTrueckas
pabota Ne 7.
Pemenue
AKCIEPUMEHTAIbHBIX
3aJ1a4 I10 TeMe
«Baxnenmme

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1886

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae8

bubmuoreka [JOK
https://m.edsoo.ru/00aelc64

bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK
https://m.edsoo.ru/00ac1d86

bu6mmoreka [JOK
https://m.edsoo.ru/00ae35e6

bu6mmorexa [IOK
https://m.edsoo.ru/00ae3de8




60

MCETAaJlJIbl U UX
COCANHCHUA»

Brrancnenus no
YpPaBHEHUAM
XHMHYCSCKHX
peaKkuuii, €ciii OJuH
W3 peareHTOB JaH B
HU30BITKE WIIN
COJICPKUT TIPUMECH.
Breraucnenus
MacCOBOH JI0JIU
BBIX0/1a ITPOJIYKTa
peakuuu

bubmuorexa [JOK
https://m.edsoo.ru/00ae1750

61

O06001IeHne 1
CHUCTEMATH3AINA
3HaHUH

62

KonTponbhas padota
Ned o reme
«Baxnenmue
METAJIJIBI U UX
COEIMHEHUS»

63

BemecTBa n
MaTepualibl B
TIOBCETHEBHOM
JKU3HU YeI0BeKa

bubmuorexa [JOK
https://m.edsoo.ru/00ae3f50

64

XuUMHUYECKOe
3arpsi3HEHUE
OKpY>Karolleu cpeibl

bubnmoreka [JOK
https://m.edsoo.ru/00ae4270




Ponrs xumMuu B
EIICHUN
65 P

9KOJIOTHUECKUX
pooem

Pe3epBHbIil ypok.
66 O60061eHue u

cucreMarmni3anuia
3HAHUH

PesepBHbIil ypok.
67 O0600111eHE U
CUCTEeMAaTH3alIUs

3HAHUH

PesepBHbIii ypok.
68 O06o0enue u
CUCTeMAaTH3aIIHs

3HaHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

34

34

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c

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




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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