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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XMMHU Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pasoBaTenpbHOM MpOTrpaMMBbl OCHOBHOT'O o01ero oOpaszoBaHus,
npeacraBiaeHHbIX B PI'OC OO0, a takxke Ha ocHOBe (enepaabHON paboueit
IpOrpaMMbl BOCTIMTAHUS M C y4ETOM KOHIICTIIIMM TPENO/IaBaHusl y4eOHOTO
npeamera «XUMHS» B 00pa3oBaTelbHBIX OpraHuzanusx Poccuiickoi
denepaunu.

[Iporpamma mo XuMuM 1aéT MpPECTaBICHUE O IENsIX, O0Imeld cTpareruu
oOydeHHMs, BOCIUTAHUS M Pa3BUTHUS OOYYaAIOUIUXCS CPEACTBAMH Y4e€OHOTO
MpeaIMeTa,  yCTaHaBIWMBaeT  00s3aTebHOE  NPEIMETHOE  COJAEpKaHUE,
NIPEAYCMATPUBAET PACHPENCIICHUE €r0 MO KJIaccaM M CTPYKTYPUPOBAHHUE IO
pazzesiaM M TeMaM MPOrpaMMbl MO XUMHUH, ONPEACISIET KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTepUCTUKU COJIepXKaHUsI, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh M3YYEHUSI XUMHH C YYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM y4e€OHOro TMpoIecca, BO3PACTHBIX
0COOCHHOCTEW OO0y4aromuXxcsi, OMNpeNeNsieT BO3MOXKHOCTH MpeaMera  Jyis
peanu3anuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHUs, a Takke TpeOOBaHUM
K pe3yipTaTaM OOy4YeHUs XUMHH Ha YPOBHE IIeJIed W3Y4eHHs MpeaMeTa u
OCHOBHBIX BHJIOB Y4€OHO-IO3HABAaTEIbHON JEATEILHOCTH 00YydYaromerocs Mo
OCBOCHHIO y4E€OHOTO COACPIKAHMUS.

3HaHUE XUMHUH CIY)KUT OCHOBOM sl (hOPMUPOBAHUS MUPOBO33PECHUS
00ydJaromerocs, ero NpeACTaBICHU 0 MaTEPUATLHOM €UHCTBE MHUPA, BAXKHYIO
POJb UTPAOT (HOPMHUPYEMBIE XUMHUEH MPEICTABICHUS O B3aMMOTIPEBPAIICHUSIX
SHEPruud M 00 SBOJIOIMHU BEIIECTB B MPUPOE, O MYTAX PEIICHUS TI00aTbHBIX
po0JieM yCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, IHEPrETHUUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacCHOCTH, TPOOIIEM 31paBOOXPAHECHHUS.

N3yyenne xumuu:

CIIOCOOCTBYET  peaiv3alldd BO3MOXHOCTEH [IJI1  CaMOpa3BUTUS U
dbopMupoBaHUS KyJIbTYphl JUYHOCTH, €€ oOmed u (GyHKIHOHAILHON
IPaMOTHOCTH,;

BHOCHUT BKJIaJl B (POPMUPOBAHUE MBIIUICHHUS U TBOPUECKUX CIIOCOOHOCTEN
0o0ydJaromuxcs, HABBIKOB UX CaMOCTOSITEJILHONH Y4eOHOW JeATEebHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEIOBATEILCKUX YMEHHM, HEOOXOIUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B TPOHECCHOHATBHON e TEIHHOCTH;



3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOIO B3IJIA/[a Ha €AWHCTBO TMPUPOABI M  YEIOBEKA, SABISIETCS
OTBETCTBEHHBIM 3TanoM B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTU
o0yyJarommxcs;

CrocoOCTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBCHHO-
HAay4YHbIM 3HAHUAM, K TPUPOAEC, K UEJIOBEKYy, BHOCHUT CBOM BKJIaJ B
AKOJIOTHYECKOE 00pa3oBaHNE 00 yJatOIIUXCS.

JlanHble HanpaBjieHUs B OOYYEHUH XUMHUU 00€CIeUnBaIOTCS Crielu(pUuKon
colepkaHusi y4yeOHOro TpeAMeTa, KOTOPBIA  SIBJISIETCS  IEIaroruuecKu
aJanTUPOBAHHBIM OTpaK€HHWEM 0a30BOM HAyKU XMMHU Ha ONPEJICTEHHOM dTare
€€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPUCHTHPOBAH
Ha OCBOEHHE OOYYArONIMMHUCS CHUCTEMbl TEPBOHAYAJBHBIX MOHATUN XUMHH,
OCHOB HEOPraHWYECKOW XMMUM U HEKOTOPBIX OTNIEJIbHBIX 3HAYUMBIX MOHSITUN
OPraHU4EeCKON XUMUH.

CrtpykTypa copepKaHus MporpaMMBbl 1o XUMHUHU c(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 Moaxoja K e€ uzydeHuto. CojiepxaHue CKJIAJIbIBACTCS U3 CUCTEMBbI
NOHATUM O XUMHUYECKOM 3JJIEMEHTE M BEUIECTBE M CHUCTEMbl MOHSATHUUA O
xuMuueckol peakiuu. OO0€ 3TH CUCTEMBI CTPYKTYPHO OPraHWU30BaHbI 110
NPUHIIUAIY TOCJIEA0BATEIbHOTO PAa3BUTHUSI 3HAHWW HA OCHOBE TEOPETHUUYECKUX
MpPEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO Y4€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— llepmognueckoro 3akona J[. M. MenaeneeBa Kak OCHOBHOI'O 3aKOHa
XUMUU;

— YYEHHS O CTPOEHUH aTOMA U XUMUYECKOW CBSI3H;

— TPENCTaBICHUN 00 DIIEKTPOIMTUYECKON JUCCOIMAIMA BEUIECTB B
pacTBopax.

Teopernueckue 3HaHHUS PACCMATPUBAIOTCS HAa OCHOBE AMIUPUUYECKHU
MOJIYUCHHBIX M OCMBICIEHHBIX (DaKTOB, pPa3BUBAIOTCS IOCIIEA0BATEIBHO OT
OJTHOTO ypOBHA K JAPYroMy, BBINOJHAS (QYHKUMH OOBSICHEHUS U
MPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS H BO3MOXKHOCTEM MPAKTUYECKOIO
MPUMEHEHUS U MOTYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHne mnporpaMMbl 1O XUMHUHU CHOCOOCTBYET (DOPMHUPOBAHUIO
IIPEACTABJICHUS. O XMMHUYECKOM COCTABJISIONIEM HAyYHOM KapTUHBI MHUpa B
JIOTUKE €€ CUCTEeMHOM MPUPO/IbI, ICHHOCTHOTO OTHOIICHUSI K HAYYHOMY 3HAHUIO
¥ METOJIaM TMO3HaHUA B Hayke. M3yueHue XuMuu NporuCXOIUT C MPUBJICUCHUEM
3HAHWM W3 paHee HM3YYCHHBIX YUE€OHBIX TpenMeToB: «OKPYKAOMIHH MUY,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 KIaccy.



[Ipy wu3ydeHUHM XUMUU TPOUCXOAUT (OPMHPOBAHWE 3HAHWN OCHOB
XUMUYECKOM  HAayKM Kak  o00JIaCcTU  COBPEMEHHOTO  €CTECTBO3HAHMS,
MPAKTHUECKON JEATEeIHbHOCTH YEJIOBeKa M KaK OJHOIO0 W3 KOMIIOHEHTOB
MUPOBOW KyJNbTYphl. 3afada ydeOHOro MpeaMeTa COCTOMT B (hopMHUpOBaHHUU
CHUCTEMBl XMMHYCCKUX 3HAHUM — BaXHEUIIMX (haKTOB, MOHATHUM, 3aKOHOB H
TEOPETUUYECKUX TOJIOKEHHUH, JOCTYMHBIX OOOOIIEHU MHUPOBO33PEHYECKOTO
XapakTepa, s3blKa HAyKd, B MPHOOIICHUU K HAyYHBIM METOJIaM TO3HAHUS MPHU
U3YYCHUHM BEIICCTB M XMMHUYECKUX peakiuii, B (HOPMHPOBAHUU W PA3BUTHU
MO3HABATEIbHBIX YMEHHUH W WX NPUMCHCHHH B Yy4eOHO-TIO3HABAaTEIHLHOU W
y4eOHO-UCCIIEA0BATENBCKON EATEIbHOCTH, OCBOCHUHU TPaBUi OE€30MacHOro
oOpallleHHUsI C BEIIeCTBAMH B TIOBCEIHEBHOM JKU3HH.

[Ipy w3ydyeHMH XUMHHM Ha YPOBHE OCHOBHOrO 00Iero oOpa3oBaHUs
BaXHOE 3HAUYCHHE MPUOOPEITN TaKue 1EIH, Kak:

— ¢opMuUpOBaHUE HHTEIUICKTYaJbHO pPa3BUTOM JMYHOCTH, TOTOBOW K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOUTUMCS YCIOBUSIM SKU3HU;

— HampaBICHHOCTh OOy4YeHUS Ha CHCTEMaTHYEeCKoe MPHUOOIICHHE
o0y4Jaromuxcs K CaMOCTOSITEIbHON MO3HABATEJILHON JCSITENIbHOCTH, HAyYHBIM
MeToAaM IMO3HaHus, POPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHUE CIIOCOOHOCTEH K
XUMUU;

—  o0ecrieyeHue  YCJIOBHMM,  CIIOCOOCTBYIOIIMX  IPUOOPETCHUIO
0oOyJarolmMUMHUCA  OMNbITa  Pa3HOOOpPA3HOM  JACATEIBHOCTH, TIO3HAHHUS U
CaMOTIO3HAHMS, KIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTEHIINN), WMEIOIINX
YHUBEpCAIBbHOE 3HAUYCHUE JJIS1 PA3IUYHBIX BUIOB JACSTCILHOCTH;

— (opmupoBanue oOImEeH (QYHKIIMOHATLHOH W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSICHATH W OICHUBATH SIBJIICHUS
OKpPYKaIOUIEro MUPA, UCHOJb3Ysl 3HAHUS U OIbIT, MOJYYCHHbIE MPU U3YYCHHUU
XUMUH, TPUMEHATh UX TPU PEUICHUU MPOOJEM B TOBCEIHEBHOW J>KH3HU H
TPYAOBOMU JEATEIbHOCTH;

— (QopmupoBaHue y O0O0y4arolUMXCS TyMAaHUCTUYECKUX OTHOIIEHUH,
MMOHUMAaHUS IIEHHOCTH XWMHWYECKUX 3HAHWH I BBIPAOOTKH SKOJOTHUYECKU
I€JIECOO0PAa3HOr0 TOBEJIEHUSI B OBITY M TPYIOBOM JEATENBHOCTH B IENAX
COXPAHEHHS CBOETO 370POBbsI M OKPYKAKOLIEH TPUPOTHON CPEBI;

— pa3BUTHE MOTHBALMM K OOYUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCITUTAaHMIO HA OCHOBE YCBOCHHS OOIICYETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY TIpoduiasi W  HaNpaBJICHHOCTU
JaTbHEHUIIEero 00y4eHusl.



OOmiee yucIO 4YacoB, OTBEAEHHBIX JUIsI WM3YYEHUsS] XUMUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTabisgeT 136 JyacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezen), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COILEPKAHUE OBYUEHUA

8 KJIACC

IlepBoHauanbHbIE XUMUYECKUE IOHATHSA

IIpenmer xumuu. Poinp XMMuM B )KM3HU 4€JIOBEKA. XUMHS B CUCTEME HaYK.
Tena un BemecTtBa. PU3NYECKHME CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemecTB. [ToHaTHE 0 MeTOIaX MO3HAHUS B XUMUU. YUCThIE BEIIECTBA U CMECH.
CnocoObI pa3eieHus: CMECEH.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHYECKUX
a1eMeHTOB. [IpocThie U clioKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckass gopmysna. BalleHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAsT AaTOMHasl Macca.
OtHOcuTenbHAs MOJEKYJsIpHasl Macca. MaccoBast OISl XUMUYECKOTO AJIEMEHTA
B COCIMHEHUH.

KomnuectBo BemectBa. Mons. MorsipHas  Macca.  B3auMocBs3b
KOJIMYECTBA, MAacChl M 4YHUCIa CTPYKTYPHBIX €IMHUI] BellecTBa. Pacu€rsl mo
dbopMysiaM XUMHUYECKUX COCTMHEHUM.

@u3nuecKkue M XUMHUYECKHUE SBJIICHHUS. XHUMHUYECKas peaknuss U €€
NPU3HAKKA. 3aKOH COXPAHEHHMS MacChl BEIIECTB. XUMHUYECKHE YpaBHEHUSI.
Knaccudukarus XUuMUYECKUX peakiuil (COeAMHEHUS, PA3I0KEHHUS, 3aMEIICHMUSI,
oOMeHa).

Xumuyeckuui IKChepumMenm:

3HaKOMCTBO C XUMUYECKOHW TMOCYAOHU, MpaBuiaMu padoThl B JabopaTopuu
U mpuéMamMu oOpalieHus ¢ JIabopaTOpHBIM O0OpYAOBAaHUEM, H3YUYCHHE U
omucanne (U3MYECKUX CBOWCTB OOpasllOB HEOPraHWYECKUX  BEIIECTB,
HaOmoaeHne pu3ndyeckux (MJIaBICHUE BOCKA, TasTHUE JIbla, PACTHPAHUE caxapa
B CTYIKE, KUMEHHE M KOHJEHCALMsS BOJbI) M XMUMHUYECKUX (TOpEHHE CBEYH,
MPOKAJIMBAHUE MEJAHOW TMPOBOJOKH, B3aUMOJCUCTBUE MeJIa C KHUCIIOTOM)
SABJICHUW, HAOJIO/IEHUE M ONUCAaHUE MPHU3HAKOB TNPOTEKAHUS XUMHUYECKHUX
peakiuii (pa3ioKeHue caxapa, B3auMOACHCTBUE CEPHOU KUCIOTHI C XJIOPUIOM
Oapusi, paznoxkenue ruapokcuaa meau (II) mpu HarpeBanuu, B3auMoOEHCTBHE
xenesa ¢ pactBopoM coiu meau (1I), uzydenue cnocoboB pasyieneHus cMecei: ¢
MOMOIIBI0O  MarHuta,  (QUIbTPOBAHUE,  BBIMApPUBAHUE,  JAUCTHIUIALIMS,
xpomatorpadusi, TPOBEICHUE OUYMCTKH TIOBAPEHHOW COJIM, HAONIOJCHHE U
OMHMCaHWE PE3YJbTATOB TMPOBEACHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHS MACChI, CO3JJaHUE MOJIeTIeH MOJIEKYJ (IIapOCTEPKHEBHIX).

Baxneilune npeacTraBuTe/ Id HEOPraHMYEeCKUX BellecTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3J1eMEHT U TpoCcToe
BenecTBO. Haxoknenue kuciopona B mpupone, GU3MYecKue U XUMHYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [Ipumenenue kuciaopoga. CrocoObl
MOJIyYEHHUs KHUCJopoAa B jabopaTopuu U MpOoMbIILIeHHOCTH. Kpyroopot
Kuciopojaa B npupoje. O30H — atoTpornHas MOAU(PUKALINS KUCIOPOIa.

TemmoBoil 3pHeKT XUMUYECKON peaKkuu, TEPMOXMMHUUYECKUE yYpaBHEHHUS,
9K30- U JHJOTEPMHUYECKHE PEeakiuu. TOIUIMBO: yrojib M METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOI0 d(PdekTa, pa3pylieHrue 030HOBOTO CJIOS.

Bopopon — snemMeHT u mpoctoe BemecTtBo. HaxoxaeHnue Boaopona B
npupone, (GuU3NYECKUEe W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nosyyeHusa. Kucinotsl u conu.

Monsipablit 00bE€M ra3oB. Pacuérsl Mo XMMHUYECKUM YpaBHEHUSIM.

dusnyeckue CBOMCTBAa BOJBL. Boma kak pactBoputelnb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAaCTBOPBL. PaCTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast fonst BemecTtBa B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Poib pacTBOpPOB B MpUPOJAE U B KU3HU uenoBeka. KpyroBopor
BOJIbI B IIPUPO/IE. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa M OYHUCTKA MIPUPOIHBIX
BOJL.

Knaccudukarnus neoprannueckux coenquneHuit. Oxcuanl. Knaccudukarms
OKCUJIOB:  cojieoOpa3ytoiue (OCHOBHBIC, KHUCJIOTHbIE, aM{QOTEpHbIE) U
HeconeoOpasyromue. Homenknarypa okcugoB. DPu3nyueckue W XUMHUUYECKHE
cBoMCTBa OKCUIOB. [losryueHne okCuos.

OcHoBanusi. Knaccudukanusi OCHOBaHWW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHknarypa ocHoBaHui. Duznyeckue U XUMUYECKUE CBOMCTBA
ocHoBaHui. [lomyyeHue oCHOBaHUM.

Kucnotel. Knmaccudukarnus xkucnor. Homenkmarypa kucnor. Ousndeckue
Y XMMHWYECKHE CBOMCTBA KUCJOT. Psn aktuBHOCcTH MetaiuioB H. H. bekerosa.
[lonyuyeHnne Kucnor.

Comu. Homenknatypa coneil. PU3NYECKHME U XUMHUYECKHE CBOMCTBA
coneu. [lonydeHnue comnen.

I'eneTnueckas CBS3b MEXKAY KJIACCAMHU HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaQueCTBEHHOE OMNPEACICHUE COJIEpPKAHUSA KHUCIOpOJa B  BO3AYXE,
nojiyueHue, coOupaHue, paclo3HaBaHUE M HM3YUYCHHE CBOWMCTB KHUCIOPOJA,
HAOIOJICHUE  B3aMMOJICUCTBUSL  BEIIECTB C  KHUCJIOPOJOM U  YCJIOBUS
BO3HMKHOBEHUSI M TIpEKpalieHus TopeHus (moxkapa), O3HAKOMJICHUE C
oOpa3iilaMd OKCHJIOB UM ONHCAaHWE WX CBOWCTB, TOJy4Y€HUE, COOUpPAHHE,
pacro3HaBaHWE M HW3y4YEHHE CBOMCTB BOjOopoja (TrOpeHue), B3auMOCHCTBUE



Bozopoja ¢ okcuaoM menu (1) (Bo3MOXKHO HCTOIB30BaHUE BUIECOMATEPUATIOB),
HaOmrofieHre OoOpas3loB BEIIECTB KOJIWYECTBOM | MO, HCCIEIOBaHUE
OCOOCHHOCTEW pPACTBOPEHHUS BEUIECTB C Pa3IMYHOM  PacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCCOBOW JIOJEM PacTBOPEHHOIO
BEIIECTBA, B3aUMOJIECHUCTBUE BOJBl C MeETalaMd (HATPUEM U KaJbLIUEM)
(BO3MOKHO HCIOJIb30BAHME BHJIEOMATEpPHANIOB), HCCIEJOBaHUE 00pa3loB
HEOPraHMYeCKUX BEIECTB pa3jMYHbIX KJIACCOB, HAOJIIOJACHUE HN3MEHEHUS
OKpacKM WHAMKATOPOB B pPACTBOpPaX KHCIOT MW IIEIOYEH, H3YyYEHUE
B3aumozeiicTBust okcuna meau (II) ¢ pacTBopoM cepHOM KHUCIIOTHI, KUCIIOT C
METAJJIaMU, PEAKLINA HEUTPAIU3alMH, ITI0JTy4YEHNE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHECHME OJHOIO MeTaula JpyrdM H3 pacTBOpa COJIM, pEIICHHE
DKCIEPUMEHTAIBHBIX 337a4 MO0 TeMe «Baxuenmme Kiacchl HEOPTaHUYECKHUX
COEIUHEHUI.

Ilepuoanueckuii 3akoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
jaemeHToB JI. . MenneneeBa. CrpoeHne aroMoB. XHMHYECKas CBS3b.
OKHCIUTETBbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBble MOMBITKH KIaCCU(PUKALMK XHUMHUYECKUX 3JeMeHTOB. [loHaTHE O
IPYNIax CXOAHBIX 3JIEMEHTOB (ILEJIOYHBIE M UIEIOYHO3EMENbHbIE METaJLIBL,
raJIoreHbl, WHEPTHBIE Tra3bl). DJIEMEHThI, KOTOpble 00pazyloT am(pOoTepHbIE
OKCHJIbI U TUAPOKCHIBI.

Ilepnonnuecknii 3akoH. Ilepuonnueckas cucTeMa XUMUYECKUX DJIEMEHTOB
H. W. MenneneeBa. KoporkonepuonHas ¢ JJIMHHONEpUOHAS (DOpPMBI
[lepuoguueckoit cucrtembl xumuueckux odiemeHToB JI. WM. Menneneena.
[Tepuonsr u rpynmsl. OU3NYECKUN CMBICH IOPSAKOBOIO HOMEpa, HOMEPOB
IIEPHOZA U TPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sjaep. HM30Tombl. DJIEKTPOHBI.
CrtpoeHue 3MeKTPOHHBIX 000JI04€K aTOMOB MEPBBIX 20 XMMHYECKUX AJIEMEHTOB
Ilepmonnueckon cucremsl J[. . MenneneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 ero noyioxkeHutro B [lepuoanueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS pajanyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAUUIMYECKUX U HEMETAIUINYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenne Ilepuoguueckoro 3akoHa u Ilepuogumyeckoil cHCTEMBI
XUMHAYECKUX DJIEMEHTOB I pa3BUTHA Hayku u npaktuku. /. 1. MenneneeB —
YUEHBIN U TPaXKJaHNH.

Xumuueckasi cBs3b. KoBaneHTHast (moJisipHass M HEMOJIApHAsA) CBS3b.
DJIEKTPOOTPULIATENBHOCTD XUMHUUYECKUX DJIEMEHTOB. MIOHHAsA CBA3b.

Crenenp  okucieHusa. OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE — PEAKIIMH.
[Ipouecchl okucaeHus U BocCTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.



Xumuueckuii IKcnepumenm:

HM3y4eHHe 0Opa3IloB BEIIECTB METAUIOB U HEMETAJJIOB, B3aUMOICHCTBUE
TUAPOKCHAA IIMHKA C PacTBOpaMU KHUCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIIHUMA
(ropeHue, peaKkIuy pas3JIokKEHUs, COSTUHCHHMS ).

Mesricnpeomemmnvie ceasu

Peanuzanus MeXnpeIMETHBIX CBSI3€Ml MPU U3YYEHWH XMMHUU B 8 Kiacce
OCYIIECTBIIICTCS 4Yepe3 MCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
IIOHSATHH, TaK M IIOHATHH, SBIAIONINXCS CHCTEMHBIMHM JUIS OTACIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OOmue ecTecTBEHHO-Hay4YHbIE TIOHSATHUS: Hay4dHBIM (akT, THUIOTE3a,
TEOpHWs, 3aKOH, aHaldW3, CHHTE3, KiIacCU(PUKalUs, TMEePUOIUIHOCTD,
HaOII0/ICHHE, SKCIIEPUMEHT, MOJICTTMPOBaHUE, U3MEPEHHE, MOJICIIb, SIBJICHHUE.

®dusuka: Marepus, aToMm, 3JEKTPOH, MPOTOH, HEHUTPOH, HMOH, HYKIIHI,
M30TONBI, PaJAHMOAKTUBHOCTh, MOJEKYJa, AJIECKTPUUECKUN 3apsill, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSHHE BEIECTBa, ra3, (PU3MUEeCKHe BEJIMYUHBI,
€IUHUILIBI U3MEPEHUsI, KOCMOC, IIaHETHI, 3BE3/1b1, COJHIIE.

buonorust: horocunTes, npixanue, onocdepa.

['eorpadus: armocdepa, ruapocpepa, MHHEpanbl, TOPHbIE TOPOIBI,
MOJIE3HBIE UCKOIMAEMbI€, TOILJIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BelecTBo U XUMHUYeCKasi peaKkuus

[Tepuoanueckuii 3akoH. [leproanyeckas cucTeMa XUMHUYECKHX 3JIEMEHTOB
J1. 1. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kaaus, KaIbIUs M HX
COCAMHEHUN B COOTBETCTBUM C IOJOXKEHUEM 3JeMEHTOB B llepuognueckon
CHUCTEME U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUAbI XUMUYECKOW CBA3U. THUIBI KPUCTAIIMYECKUX
PEUIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAULINYECKON PEIIETKI
1 BHJIa XUMHYECKOM CBSI3H.

Knaccudukamus u = HOMEHKJIaTypa  HEOPraHMYECKUX  BEIECTB.
XUMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMUXCS K pa3IMYHBIM KjaccaM
HEOPraHMYECKUX COCAMHEHUM, TeHETUUECKas CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKMX peakIuid MO pa3IMYHbIM Hpu3HakaMm (110
YUCy U COCTaBYy Y4acCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEMIOBOMY d(PdeKTy,
II0 HW3MCHEHHUIO CTEIEHEH OKHUCIEHHS XHMHYECKHX DJJECMEHTOB, IIO
o0paTUMOCTH, 1O YYAaCTHIO KaTajau3aTopa). OK30- M DHIOTSPMHUECKHUE
pEeaKIu, TEPMOXUMHUYECKUE YPaBHEHHUS.



[lonsitue o ckopoct xumMu4eckoil peakiuu. llonarue 06 oOpaTuMbIX U
HEOOpaTUMBIX ~XUMHMYECKHUX peakuusax. I[loHATHE O TOMOreHHBIX U
rereporeHHblx peakuusx. [lonstue o kartanmze. IloHATHE O XMMHYECKOM
paBHOBecuu. DakToppl, BIUSAIOIIME HA CKOPOCTh XWMHUYECKOW pPEAKIUU U
NIOJIO)KEHUE XMMUYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE — PEAKIIUU, AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEJIbHO-BOCCTAHOBUTEJIBHOM  peakund. CocTaBl€HUE  ypaBHEHMI
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIbHBIX PEaKIUH C HCIOJIb30BAaHUEM METoAa
AJICKTPOHHOTO OajiaHca.

Teopuss ~ SMEKTPOJUTHUYECKON  JUCCOLMALIMM.  ODJIEKTPOJIHUTBHI  H
HEVIEKTpouThl. KaTuoHbl, aHMOHBI. MeXaHM3M AUCCOLMALMM BEIIECTB C
pa3IMYHBIMHA BUAAMHU XUMHUYECKOUM cBA3U. Crenenp nuccouuanuu. CUIbHBIE U
cJ1a0ble HJIEKTPOIIUTHI.

Peakiiuu wmoHHOro oOMeHa. YCIOBHA NPOTEKAaHUS pEaKUHl HOHHOIO
oOMEHa, TOJIHbIE W COKpPAIEHHBIE HOHHBIE ypaBHEHUs peakuuid. CBolcTBa
KHCJIOT, OCHOBAaHUN M COJI€ B CBETE MPEACTABICHUN 00 3JEKTPOIUTHYECKOU
nucconnanuu. KauectBeHHbIe peakiuy Ha HOHBL. [IoHsATHE O TUApONIN3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C MOJEISMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKUX
BEIIECTB — METAUIOB M HEMETAUIOB (rpaduTa M amMasa), CIOKHBIX BEIECTB
(xyopua HaTpusi), MCCIEJOBAaHME 3aBHUCHUMOCTH CKOPOCTH XHMHYECKOM
peakuMd  OT  BO3JEHCTBHS  pPa3IMYHbIX  (PAKTOPOB,  MCCIIEOBAaHUE
3JEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCAa JMCCOLMALMM KHUCIOT,
iesiouen 1 coseil (BO3MOXKHO MCIIOJIb30BAaHUE BUJIEO MATEPUATIOB), ITPOBEICHUE
OIBITOB, WJUTIOCTPUPYIOIIMX MPU3HAKU MPOTEKAHUS PEAKLM MOHHOro oOMeHa
(oOpa3oBaHMe oOcajka, BBIICIEHHWE Tas3a, O0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIHUX PUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEaKIIMM
(ropenue, peakuuu pa3IoKeHus, COEIMHEHUS ), pacrno3HaBaHue
HEOPraHMYECKUX BEUIECTB C IOMOLIbIO KAaYECTBEHHBIX pPEAKLUUK Ha HOHBI,
pELICHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

Hemertanibl n X coeIMHEHUSs

OOmias XapakTepucTHka rajaoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHbIE CTeNeHU OKucaeHus. CTpoeHue u (pU3nYecKkrue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHOoB. XHMHYECKHE CBOMCTBA Ha MpPUMEpPE Xjopa
(B3auMoOACICTBIE C MeETaulaMH, HEMETaJUlaMH, IIeJIo4aMH). XJIOPOBOIOPO/I.
ConsiHasg KUCI0Ta, XUMHYECKHE CBOMCTBA, MOJYy4YECHHE, PpUMEHEHUE. JleiicTBre
XJIOPAa ¥ XJIOPOBOJOPOAA HA OpPraHU3M 4esoBeKa. BakHehmme XJIOpuabl U UX
HaX0XJ/ICHHE B MPUPO/IE.



OO6mas  xapakrtepuctuka d3ieMeHToB  VIA-rpynmbel.  OcobGeHHocTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHU OKuciaeHus. CTpoeHue u puznyeckue
CBOMCTBAa TPOCTBIX BEHIECTB — KHUCIOpOAAa U Cepbl. AJUIOTPOIHBIE
MOJU(PUKALMK KUCIOPOAA U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOAOPO/I,
CTpoeHue, (¢u3nYeckue U XuUMU4yeckue cBorcTBa. OKCUABI cepbl  Kak
OPEJICTABUTENM KHUCIOTHBIX OKcuaoB. CepHas Kucinora, (¢QU3HUECKUE U
XMMHUYECKHE CBOWcTBa (00IIMEe Kak TpPeACTaBUTENs Kjacca KHUCIOT U
cnenupuyeckre). XMMUYECKUE PEaKIUu, JIeKallllie B OCHOBE MPOMBIIIIEHHOTO
crnocoba mostydeHusi cepHou KucnoThl. [Ipumenenue cepnoil kucnotel. Conu
CEpHOI KHUCIIOTHI, KaYECTBEHHAs peakiusi Ha cyiabdaT-uoH. Haxoxnenue cepbl
U €€ COCAMHEHUN B MPUPOAEC. XUMHUYECKOE 3arpA3HEHUE OKPYKAKOILIEH CPEIbl
COEIMHEHUSAMH Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €ro MPeJOoTBPALECHUS.

OO1as xapakTepuCcTHKa 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTE€pHbIE CTENEHU OKUCIEHUs. A30T, pacnpoCTpaHEHHE B
npupoje, puznuecKkue U XuMuueckue cBorctBa. Kpyropopor azora B npupoJe.
AMMMaK, ero pu3nYecKre U XUMHYECKUE CBOICTBA, MOIYYEHUE U TPUMEHEHUE.
Comu amMMoHMs, HX (U3MYECKHE U XMMHUYECKHE CBOICTBA, IpPUMEHEHUE.
KauecTtBeHHast peakuusi Ha MOHBI aMMOHUSI. A30THAasl KUCIIOTa, €€ MOJydeHue,
dbu3nYecKkue W XMMHYECKHE CBOMCTBa (0OIME Kak TMpeaCTaBUTENs Kiacca
KUCJIOT M crneuuduueckue). Vcrnonp30BaHHE HUTPATOB U COJEM aMMOHUS B
KauyeCTBE MUHEPAIbHBIX YyIO0OpeHH. XUMHUYECKOE 3arpsi3HEHUE OKpYXKarolen
Cpelbl COEIMHEHUSAMU a30Ta (KUCIOTHBIE JOXK]IM, 3arpA3HEHUE BO3/1yXa, ITOYBBI
u BojoémMoB). Docdop, amwiorponHsie Mogudukanuu dochopa, Guznueckue u
xumuueckue cBorctBa. Oxcun  ¢ochopa (V) u  dochopHas kuciora,
¢u3nyeckue U XMMHYECKUE CBOMCTRA, nonyueHue. Mcnonb3oBanue docdaros B
KauyeCTBE MUHEPAIbHBIX YI00OpEHUM.

OOmas  xapakrtepuctuka 3jgeMeHToB IVA-rpynmel.  OcobeHHocTH
CTPOEHHUSI aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIECHUS. YTIEPOJ, AJUIOTPOITHbBIC
MOAU(UKALUK, PACTIPOCTPAHEHHWE B MpuUpone, (U3MYECKHEe U XUMUYECKHE
cBoiictBa. Ancopomusi. KpyroBopot yriepona B npupojge. Okcuasl yriaepoja,
X (U3NYECKHe M XUMUYECKHE CBOMCTBA, JNEHCTBUE HA KUBbIE OpPraHU3MBI,
MOJIyYEHHE U MPUMEHEHNE. DKOJIOTMYECKHe MPOOJIEMBbI, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumoresa riao0aqbHOr0 MOTEIUICHHWS KIMMaTa, NMapHUKOBBIN
adpdexr. YrompHas kuciaora u e€ Cold, UX (PU3NUECKUEe U XUMHYECKUE
CBOICTBA, Mony4yeHue U npuMmeHeHue. KauecTBeHHas peakuusi Ha KapOOHAT-
noHbl. Vcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.



[lepBoHauanbHble TOHATUS 00 OpPraHMYECKUX BEIIECTBAX Kak O
COEIMHEHHUSX yriepoja (MeTaH, dTaH, TUJICH, alleTHJICH, 3TaHOJ, TIUIEPUH,
yKCcycHas kuciora). IlpupoaHpie HCTOYHUKH  YIJIEBOJOPOAOB  (YroJib,
OPUPOJIHBIN ra3, HePTh), IPOAYKTHI UX NMEepepadOTKH (OEH3UH), UX POJb B OBITY
U TpOMBINUIEHHOCTH. [IoHSITHE O OMOJIOrMYeCKH BaKHBIX BEIIECTBAX: KUpPaX,
Oenkax, yrieBoJax — U UX POJIM B KM3HU 4YelioBeKa. MarepuaibHOE €IUHCTBO
OpPraHUYECKUX U HEOPTraHUYECKUX COCIMHEHUMN.

KpeMuuii, ero ¢usnueckue M XUMUYECKHE CBOWCTBA, MOJYyYEHUE H
npumenenne. CoeauHeHus KpeMHHs B mipupojie. OOuiue mnpeacTaBieHus o0
okcujie kpemuus (IV) u kpeMuuneBoil kucinore. CUIMKAThI, UX UCIIOJIb30BAHUE B
OBITY, B IPOMBIIIJIEHHOCTH. Ba)kHeillre cTpouTesbHbIE MaTEpUalibl: KEpaMuKa,
CTEKJIO, IIEMEHT, OETOH, kene300eToH. [IpobiaemMbr 6€301acHOTO UCTIONb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCcnepumenm:

u3ydeHne oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM
KHUCIIOTHI, IPOBE/ICHNE KaY€CTBEHHBIX PEaKIIMi Ha XJIOPUI-UOHBI U HAOIIOJICHUE
MIPU3HAKOB UX MPOTEKAHUs, OMBITHI, OTpaXKarome (PU3NIECKUE U XUMUYECKUE
CBOMCTBA TaJlOTEHOB M MX COCIUHEHHH (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB), O3HAKOMJIEHHE C O0O0pa3laM XJIOPUIOB (TajJoreHujIoB),
O3HAKOMJICHHE C oOpa3mamMu cepbl U €€ COeQUHEHHSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJECOMATEpPUAJIOB), HAOIOJeHNE TMpollecca OOYyrIIMBaHUS
caxapa IMOJ JCWCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KHUCJIOTHI, H3Yy4YECHUE
XUMUYECKUX CBOMCTB  pa30aBICHHONM CEpPHOM  KHUCJIOTHI, IPOBEICHUE
KaueCTBEHHOM peakiuu Ha Cyiab}ar-uoH U HaOMIOJCHUE TMpU3HaKa e
POTEKAaHUsI, O3HAKOMJIEHUE ¢ (PM3MUECKMMU CBOMCTBAMH a30Ta, ochopa u ux
COeMMHEHUN (BO3MOXHO WCIOJB30BAHUE BUICOMATEPUATIOB), oOpa3iaMu
a30THBIX U (pocopHBIX yIO0OpEeHHi, MOJydeHre, coOOMpaHne, paclio3HaBaHue U
VM3y4YECHHE CBOMCTB aMMHUaKa, MPOBEJACHUE KAUYECTBEHHBIX pEaKIMii Ha HOH
aMMoHusi U ¢ochaT-MOH U U3Y4YCHHE TMPU3HAKOB UX MPOTEKaAHUS,
B3aMMO/ICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI ¢ MEIbIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPUATIOB), HU3YyYEHUE MOJACICH KPUCTAUIMYECKUX
pem€rok anmasa, rpadura, ¢yIepeHa, O03HAKOMJIGHHE C IIPOIECCOM
a7IcopOIMi paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIEM U YCTPOUCTBOM
POTUBOTa3a, MOJydeHue, CoOMpaHue, paclo3HaBaHUE W M3YYCHHE CBOMCTB
YIJEKUCIIOr0 Tras3a, NPOBEJACHUE KAueCTBEHHBIX peakiuii Ha KapOoHaT U
CUJIMKAT-UOHbl W HW3yYE€HHE MPU3HAKOB HX MPOTEKAHMS, O3HAKOMJICHUE C
OPOJIYKIIMEN CHIMKATHONM MNPOMBIIUIEHHOCTH, PEIICHUE SKCIEePUMEHTATbHBIX
3a71a4u o TeMe «BakHelIe HeMeTalJIbl U UX COCIUHEHUS .



Mera/iibl 1 X COCAMHEHUA

OOmiasi xapakTepuCTUKAa XHWMHUYECKHX OJJIEMEHTOB — METAUIOB Ha
OCHOBAHWHU UX NOJIOKeHUS B [leprognueckon cucreMe XUMUYECKUX JJIEMEHTOB
J1. 1. MenneneeBa u ctpoeHusi atTomoB. CTpoeHHEe METAIIOB. Metaimyueckas
CBSA3b U METAJUIMUECKasl KPUCTAJUIMUECKas PElIETKa. DICKTPOXUMUYECKUIN P
HaIlpSDKEHU MeTauioB. PU3MYECKHE M XMUMHUYECKHE CBOMCTBA METAJUIOB.
OO6mme crnocoOsl ToNydeHUs MeTauoB. [loHATHE O KOPPO3WMU METAILIOB,
OCHOBHBIE CMOCOOBI 3alllUThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTYyH,
JTIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBIIIJIEHHOCTH.

Illenounsle  Mertannel: nonokeHue B llepuogumueckon — cucreme
xuMuueckux snemeHToB /. 1. MenneneeBa, CTpoeHUE UX aTOMOB, HAXOX ICHUE
B mpupoje. Puznueckue U XUMUYECKHE CBOWCTBA (Ha OpUMEPE HATPUS U
kamusi). OKcHIbl U TUAPOKCUIBI HaTpus U Kanmus. [IpuMeHeHue HIenoYHbIX
METAJIOB U UX COCTUHECHUM.

[IlenouHO3eMEIbHBIE METaIbl MAarHuii W KaJbLMW: IIOJIOKCHHE B
[lepuognueckor cucreme xumuueckux odiemeHtoB JI. WM. Menneneesa,
CTPOCHHE HMX aTOMOB, HAXOXKJIECHUE B Ipuponae. PHU3NYECKUE U XUMHYECKHE
CBOMCTBA MarHusi W Kajbliusa. Baxuelmme coeauHeHUs Kaiablus (OKCHUI,
TUAPOKCU, COJH). ZKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHuil: nonoxkenue B llepuognueckoi cHCTEME XUMHUYECKHUX
anemeHToB JI. M. MenaeneeBa, CTpoeHHE aroMa, HaxOXICHHUE B IIPUPOJE.
dusnyueckre M XUMUYECKHE CBOWCTBA amOMUHUA. AMDOTEpHbIE CBOMCTBa
OKCHJIa U TUAPOKCHUIA AITFOMUHUSL.

Keneso: nonoxxenue B [leppoanyeckon cucTteMe XUMHUYECKUX JIEMEHTOB
. . MenaeneeBa, CTpoeHHE aTOMa, HAXO0XKIACHUE B Ipupoae. Ousndeckue u
XUMUYECKUEe CBOICTBa kene3a. Okcuabl, TUAPOKCUIbI U conu xene3a (II) u
xenesa (III), ux cocras, cBolicTBa M MOJTy4CHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C oOpasllaMH METaUIOB U CIJIaBOB, WX (DU3HUYECKUMU
CBOMCTBaAMH, U3Y4YEHHE pE3yJbTaTOB KOPPO3UU METAIOB  (BO3MOXHO
HCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBHS OKCHAA
KaJbllMd U HATpHUs C BOJOM (BO3MOXKHO HCIOJIb30BAaHHE BHUICOMATEPUAIIOB),
HCCIIEOBAHNUE CBOMCTB KECTKOM BOJIbI, ITPOLIECCA TOPEHHUSI KENE3a B KUCIOPOJE
(BO3MOKHO MCIOJIb30BAHME BUJIEOMATEPUAJIOB), MPU3HAKOB IPOTEKAHUS
KAQUECTBEHHBIX PEaKIIMi HA MOHBI: MArHUS, KaJIbLKs, aJFOMAHUS, IMHKA, JKEJe3a
(I u xenesa (III), memu (II), HaOmOIEHHE MW OMHCAHUE MPOIECCOB
OKpalllMBaHUsI IJJAMEHHM HWOHAMHM HATpUs, Kajaus M Kalblus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), HCCIEAOBaHUE aM(OTEpPHBIX CBOMCTB



TUJPOKCHIA ATIOMUHHS W THAPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe « BaxxHenmue MeTauibl U UX COCIUHEHUS».

XUMHA U OKpPY/KaIOLIas cpeaa

BemectBa u marepuanbl B MOBCEIHEBHOW KM3HM 4elioBeKa. be3ormacHoe
UCIOJIb30BaHME BEIIECTB U XUMUUYECKHUX peakiuii B ObITy. [lepBas momorib mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYKarollen cpeibl (MpeaeabHas J0MyCTUMas
KOHIIeHTpauus BemiectB, pgainee — [IJIK). Ponp xumuum B pemeHuu
AKOJIOTUYECKUX MPOOIIEM.

Xumuyeckuii IKCnRepumMenm:

U3y4eHue o0pas3IoB MaTEpUaNIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MMOJIUMEPHbIE
MaTepHabl).

Mesxcnpeomemmnbnie ceasu

Peanmm3anus MeXnpeIMETHBIX CBS3€M IIPU M3YYEHHH XMMHUHU B 9 Kiacce
OCYIIECTBIIICTCS. 4Yepe3 MCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAaK W TOHATHUM, SBIBIIOIIMXCS CHUCTEMHBIMU JUISL OTHCIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01mume ecTecTBEeHHO-HAYUYHbIC MMOHATHS: HAYYHbIN (DaKT, TUMOTE3a, 3aKOH,
TEOpUsi, aHallu3, CHUHTE3, KiIacCU(pUKaALUs, TEePUOAUYHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, WU3MEPEHHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
a(dexT, TeXHOIOT U, MaTepralIbl.

dusnka: marepus, aroM, 3JJIEKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKIHI,
M30TOIbl, PAAMOAKTUBHOCTh, MOJICKYJA, JJICKTPUUYECKUN 3apsijl, MPOBOJHHKH,
MOJIYTPOBOJAHUKH, JTUDJICKTPUKH, (DOTODJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€  COCTOSIHME  BEIECTBA, TIa3,  pacTBOp, pPacTBOPUMOCTb,
KpUCTA/UTMYECKass pemeTKa, CIUIaBbl, (PU3WYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: porocunTes, apixanue, 6mochepa, IKOcUCcTEMa, MUHEPATHHBIE
yI00peHUsI, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATE/IbHBIC BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpadbl, TOPHbIE TOPOIBI,
TMOJIE3HBIE UCKOMAEMbIE, TOILUIUBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMDBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4uHOCTHBIE pe3yJbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOI'O OOIIEro
o0pa30oBaHUsl JIOCTUTAIOTCS B XOA€ OOY4YEeHHsS] XMMHUU B €IMHCTBE y4EOHOW U
BOCIIUTATEJIbHOM  JIEATEIbHOCTH B  COOTBETCTBUM €  TPAAULUOHHBIMH
POCCUIMCKMMU COLIMOKYJBTYPHBIMU U JAYXOBHO-HPAaBCTBEHHBIMHU II€HHOCTSAMH,
OPUHATHIMU B OOILECTBE MpPaBUJIAMU U HOPMAaMH MOBEIEHUS U CIIOCOOCTBYIOT
MpoIeccaM CaMOMO3HAHUS, CAMOPA3BUTHS U COLIMATM3AIUN 00 y4JaOIUXCA.

JIM4HOCTHBIE  pe3yNbTaThl  OTPaKalOT TOTOBHOCTh  OOyYaroUIUXcs
PYKOBOJICTBOBAaTbCS CHCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpUEHTAlUd U
paclIupeHne OMbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) mnaTpMOTHYECKOro BOCIIUTAHMSA

LHEHHOCTHOIO  OTHOWIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY W HAy4yHOMY HACIEAUI0, NOHMMAaHUS 3HAYEHUS XUMHYECKOU
HayKd B )KU3HU COBPEMEHHOI0 OOLIECTBA, CIOCOOHOCTH BJIAJETh JIOCTOBEPHOM
uHpopMaIel O TMEepeloBbIX JOCTHKEHHUSAX M OTKPBITHSIX MHPOBOM U
OT€YECTBEHHON XUMUH, 3aUHTEPECOBAHHOCTH B HAy4YHbIX 3HAaHUAX 00
yCTpOWCTBE MUpPa U OOIIECTBA;

2) rpakIaHCKOr0 BOCIIUTAHNS:

MPEJICTABIICHUS O COLMAJIbHBIX HOPMax MW MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHMI B  KOJUIEKTHMBE, KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMOJIE3HOM, y4yeOHOMCCIEA0BATENbCKOM, TBOPUYECKOW M JIPYrHX
BUJAX JESATENbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM NIEATEIbHOCTH
MIPU BBIMTOJIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3a/1a4, BHIMOJIHEHUH XUMUYECKUX
SKCIIEPUMEHTOB,  CO3JaHMM  Y4eOHbIX  IPOEKTOB,  CTPEMJIEHHS K
B3aMMOIIOHUMAHUIO W  B3aUMOIIOMOIIM B  Mporecce JTol  y4eOHOU
JESITENIbHOCTH, TOTOBHOCTU OLICHMBAaTh CBOE IOBEJIEHUE U IOCTYIKHU CBOUX
TOBApUILIEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
MOCTIEACTBUNA MOCTYIKOB;

3) HEHHOCTH HAYYHOT O MO3HAHUSL:

MHUPOBO33PEHUYECKUE MPEACTABICHHUS O BEIIECTBE U XUMHUYECKON PEaKIIH,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTABISAIOLINE
OCHOBY JJI IOHUMAaHHMS CYLITHOCTH HAyYHON KapTUHBI MUpPA, IPEICTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPHUPOJBI, B3aHMOCBS34X 4YEJIOBEKA C
MIPUPOHOU CPEOU, O POJIU XMMHUH B MO3HAHUM STHX 3aKOHOMEPHOCTEM;



MO3HABATEJIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyY€HUE HOBBIX 3HAHUU
IO XUMHUHU, HEOOXOAMMBIE ISl OOBSCHEHHs] HAOJIOJAaeMbIX IPOLIECCOB U
SABJICHUW, IMO3HABATEIHbHON, MH(POPMALMOHHON M YUTATEIbCKOW KYJIbTYpHI, B
TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM pabOThl C YYEOHBIMH TEKCTaMHU,
CIIPaBOYHOM  JINTEpAaTypod, JOCTYIHbIMHU  TEXHUYECKHMMHU  CpPEICTBaAMU
WH(OPMALIMOHHBIX TEXHOJIOTHIA;

WHTEpEeC K OOYYEHHMIO W TIO3HAHMIO, JFOOO3HATEILHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K  CamMOOOpa3oBaHUIO, TMPOEKTHOM M  HCCIEA0BATENbCKOM
NESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBJIECHHOCTHU M YPOBHS OOY4YEHUS B
JlabHEHNIIIeM;

4) popMupoOBaHNUA KYJIHTYPbI 310POBbSI:

OCO3HAaHNE LIEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3]I0pOBbIO, YCTAHOBKHU Ha 37I0POBBIM 00pa3 >KM3HU, OCO3HAHUE IMOCIEICTBUA U
HENPUATUE BPEOHBIX MPUBBIYEK (YHOTPEOJEHUS aJKOrojisi, HApKOTHUKOB,
KypeHHs), HEOOXOAUMOCTH COOJIOACHUS NOpaBW  O€30MAaCHOCTH  MpHU
oOpallleHUH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U peajibHOM >KU3HU;

5) TpynoBoro BocniuTaHusi:

MHTEpEC K MPAKTHUECKOMY HM3y4EHHUIO mpodeccuit U Tpyaa pa3iuyHOro
pona, yBaKEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU IEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHHUs MPEAMETHBIX 3HAHUM MO XMMHUHU, OCO3HAHHBIN BBHIOOP
WHIUBUYyaJTbHOM  TPACKTOPUU TPOAOIDKEHHS 00pa3oBaHHs C  Y4ETOM
JUYHOCTHBIX UHTEPECOB U CITOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX UHTEPECOB U
noTpeOdHoCTel, ycmemHon mnpodecCuOHaNbHOU JESTENPHOCTH W Pa3BUTHUSA
HEOOXOJUMBIX YMEHHI, TOTOBHOCTh aJallTUPOBAThCS B MNpodeccHoHaIbHOU
cpene;

6) KO0JIOrH4eCcKOro BOCIIUTAHHUS:

HKOJIOTMYECKHU 11e1ec000pa3HOe OTHOIIEHUE K MPUPOJIE KaK HUCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYILECTBOBAaHUS, TOHMMAHUE LIEHHOCTH 310POBOIO
u Oe3omacHoro odpasa *U3HHU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
Gu3MUEeCKOMY U TICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTU COOJIIOICHUS
nmpaBujl 0€30MaCHOTO TMOBEICHUS NpU padoTe ¢ BEIIECTBAaMU, a TaKKe B
CUTYaLHsIX, YTPOXKAIOIINX 30POBBIO U JKU3HU JIFOJIEH;

CIIOCOOHOCTHU MPUMEHATH 3HAHUS, MTOJIy4aeMble TPU U3YUEHUN XUMUU, JJIS
pelIeHUsT 3ajady, CBS3aHHBIX C OKPYXAIOWIEW MPUPOAHON CpENoH, I
NOBBILIEHUSI YPOBHS 3KOJOTMYECKOW KYyJNbTYPbl, OCO3HAaHUSA TIJIOOATBLHOTO
XapakTepa SKOJOTMYECKUX MpoOJeM W MyTell uX peuieHus MOCPEeICTBOM
METOAOB XMMHH, FKOJOTHYECKOTO MBIILJICHHS, YMEHUSI PYKOBOACTBOBATHCS UM
B [103HABATEIbHONW, KOMMYHUKATUBHOU U COLMAIBHON IIPAKTHUKE.



METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe meTanpeaMETHBIX pE3YIbTaTOB BBIACISIOT 3HAYMMBbIC IS
dbopMUpOBaHUS MHPOBO33PEHUS OOIICHAYYHbIE TOHATUSA (3aKOH, TEOpHs,
OPUHIMI, TUNOoTe3a, (GakT, CUCTeMa, NPOLECC, AKCIEPUMEHT U JPYroe.),
KOTOPbIE€ HCIIOJIb3YIOTCS B €CTECTBEHHO-HAyYHBIX YUE€OHBIX MpeAMeTax u
NO3BOJISIIOT HA OCHOBE 3HAHMM M3 H3THX NpeIMeToB  (opMHUpPOBATH
NpEACTaBJICHUE O IEJIOCTHOM HAay4dyHOM KapTUHE MHUpPA, U YHUBEpPCAJbHbBIC
yuyeOHble JeWcTBUs (TMO3HaBaTElNbHbIE, KOMMYHUKATHUBHBIE, PETrYyJISTHUBHBIC),
KOTOpbIe 00€ecreynBaloT (POPMUPOBAHME TOTOBHOCTU K CaMOCTOATEIILHOMY
MJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHON AESITETbHOCTH.

Ilo3naBare/ibHbIE YHHBEpPCAJbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBrblie 1oruyeckue JeHCTBUA:

YMEHHS KCIIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJICHUS NP OCBOCHUU
3HAHUMU: PACKPHIBATh CMBICI XUMUYECKUX MOHATHH (BBIACIATh UX XapaKTEPHBIE
MIPU3HAKH, YCTAHABIIMBATH B3aMMOCBS3b C IPYTMMU MOHATHIMU), UCIOJI30BATh
MOHSTHS JJIsl OOBSICHEHUS OTACIbHBIX (DaKTOB U SIBICHUM, BRIOUPATh OCHOBAHUS
U KpUTepuH il KiIacCU(PUKAIUM XUMHUYECKUX BEIIECTB M XUMHUYECKHX
peaKiuii, yCTaHaBIIMBATh MPUYUHHO-CICJACTBEHHBIC CBSA3M MEXIY OOBEKTaMHU
U3Y4YEHUs, CTPOUTH JIOTMUECKUE pACCYKJEHUs (MHAYKTUBHBIEC, AETYKTHUBHBIE,
10 aHAJIOTUN), 1€JIaTh BBIBOJBI U 3aKIIOUECHMUS;

YMEHHE TMPUMEHSITh B MPOIECCe IO3HAHUS TOHATUS (MIPEAMETHBIC U
METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOIb3yeMble B
XUMUH, TPeoOpa3oBbIBaTh IMUPOKO IMPUMEHSEMbIE B XUMUHU MOJICTbHBIC
IPEJICTABIICHUS — XUMHUYECKHI 3HaK (CUMBOJI 3JIeMEHTa), XUMHUUeckast hopMyra
U ypaBHEHHE XMMHUYECKOM peakuuu — MpHU PEIICHUH y4eOHO-TT03HABATEIbHbBIX
3aja4, C Y4ETOM OTUX MOJEIbHBIX MPEACTaBICHUN  BBIABIATH U
XapaKkTepu30BaTh  CYIIECTBEHHbIE MPHU3HAKU M3Yy4a€MbIX OOBEKTOB  —
XUMUYECKAX BEMIECTB W  XHMHYECKHUX  PEaKIHil, BBIABIATH  OOIIHE
3aKOHOMEpPHOCTH, MPUYUHHO-CJIEJICTBEHHBIC CBSI3M W TPOTUBOpEYHUS B
U3Y4aeMbIX MPOIECCaX U SIBICHUSIX.

Bba3oBble ucciienoBare/ibcKue AeiCTBHA:

YMEHHME UCIOJIb30BaTh IIOCTABJICHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TaKK€ B KAuyeCTBE OCHOBBI M1 (DOPMUPOBAHMSI THUIOTE3BI MO
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

NPUOOPETEHHUE OMbITA MO IUIAHUPOBAHUIO, OPraHU3alMd U TMPOBEACHHIO
YYEHUYECKHX SKCIEPUMEHTOB, yMEHHE HaOI0JaTh 3a XOJIOM Mpollecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATH €r0 PE3ynbTar, (HOpMyIupoBaTh 0000IIEHNS



Y BBIBOJBI MO pe3yJibTaTaM MPOBEIEHHOIO OIbITA, UCCIEIOBAHUS, COCTaBISATh
OTYET O MpoJIeTaHHON padoTe.

Pabora ¢ undopmanmei:

yMEHHE BBIOMpATh, AHAIU3UPOBATH W HHTEPHPETUPOBATH WH(POpPMAILIUIO
pa3IMYHBIX BHAOB U (GOpPM TPEICTABIICHUSA, TMOJYy4aeMyl) €3 Pa3HBIX
HMCTOYHUKOB (HAYYHO-TIOMYJIApHAs JIUTEepaTypa XUMHUYECKOrO COJepKaHus,
CIpaBouYHbIE mocoOusi, pecypchl VHTepHETa), KpUTUYECKH OIICHUBATH
MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POpMAITHIO;

yMEHHE TPUMEHSTh Pa3IMYHbIE METObI U 3alPOCHI MPU TTOUCKE U OTOOpE
nH(pOpPMAIIM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMUMBIX JIJISl BBITIOJHEHUS
y4eOHBIX U NTO3HABATEILHBIX 33/1a4 ONpPeNeNEHHOr0 TUIa, TPUOOPETEHHUE ONbITa
B 00JIaCTH WCIOJIb30BaHUS WH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJbTYPOM AKTUBHOI'O MCIIOJIB30BAHMS PA3JIMUYHBIX IMOMCKOBBIX
CHUCTEM, CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIbHYIO (OPMY TIPEACTABICHUS
nH(pOpMaIM ¥ WUTIOCTPUPOBATH PEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
auarpaMMamu, IpyrumMu gopmMamu rpaduku U 1X KOMOWHAIMSIMU;

YMEHHE UCHOJb30BaTh W aHAJIU3UpPOBAThb B IIpollecce Y4eOHOU U
U CCJIEI0BATENbCKON NEeATENIbHOCTH uHdopmaruio 0 BIIUSIHUU
IPOMBIIIEHHOCTH, CEJIbCKOTO XO3fAWCTBA M TpaHCIOpPTAa Ha COCTOSHUE
OKpY>Karoler MPUPOIHON CPEIbI.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

yYMEHHUS 3a/laBaTh BOIPOCHI (B Xoie auaiiora U (WiM) TUCKYCCHH) IO
CYIIECTBY 0OCYXmaaeMoil TeMbl, (GOPMYIUPOBaTH CBOM  MPEIJIOKCHUS
OTHOCUTEJILHO BBITTOJTHEHUS MPEITIOKEHHOM 3a1a4u;

YMEHUSA TMPEACTABIATh IOJIYYEHHBIC PE3yJbTaThl IO3HABATEIbHOM
JNEATEIbHOCTA B YCTHBIX W MHCbMEHHBIX TEKCTaX; JIeJaTh MPE3CHTAIUIO
pE3yNbTATOB  BBIMOJHEHUS XHMHUYECKOrO0 JKclepuMeHTa (1abopaTopHOro
OIIbITa, JTa0OpaTOPHOU PabOTHI MO MCCIICAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
MIPOCKTA);

YMEHHUSI y4e€OHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENbHOM W  MCCIEAOBATENbCKOM  JEATENBHOCTH MpPU  pPEHICHUH
BO3HUKAIONIMX MPOOJIEM Ha OCHOBE y4y€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS
no3unuii  (00CyXkaeHus, OOMEH MHEHHMSIMH, «MO3IOBBIE  IITYPMBI»,
KOOpPJIMHAIIUSI COBMECTHBIX JIEMCTBUI, OINpEAEICHUE KPUTEPUEB MO OLICHKE
KaueCTBa BBIMIOJIHEHHOW paOOThI U IPYTHE).

PeryasiTuBHbIC YHUBEpcaIbHbIe y4eOHbIC 1eHCTBUA:

YMEHUE CaMOCTOSITENIbHO OMPENEATh LENN JNEATebHOCTH, MJIaHUPOBATh,
OCYIIECTBIIATh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO



JesTENbHOCTD, BBIOMpaTh HanboJiee 3(hPeKTUBHBIE CITIOCOOBI pelIeHUsT Y4eOHbBIX
U TI03HABATEIBHBIX 3a/1a4, CAMOCTOATENIBHO COCTABIISATh WM KOPPEKTHUPOBATh
MPEVIOKEHHBIA aJNTOPUTM JCUCTBUUA NPH BBINOJHEHHHM 33aJaHUM C Y4ETOM
MOJIyYE€HHUSI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaxX — BEILECTBAX M PEAKIUSAX,
OLICHMBAaTh COOTBETCTBHUE MOJYYEHHOI'O PE3YNbTaTa 3asBJICHHOM LIEJIH, YMEHUE
UCIIONIb30BAaTh M AHAJM3UPOBATH KOHTEKCTHI, MpEjaracMbleé B YCIOBUU
3aJaHUM.

MHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pPe3ydbTaTOB IO OCBOCHHUIO O0S3aTEILHOIO

COJZIEpaHMsI, YCTAHOBJIEHHOTO JaHHOM (QenepaibHO paboueil mporpaMmMmoii,
BBIJIETISIIOT: OCBOCHHBIE 00YYaIOIMMHUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
NneicTBUi, crenuduueckue A MPeAMETHOW o0nacTh  «XUMHS», BHUIBI
NEATEIbHOCTA IO TOJYYEHHID HOBOIO 3HAHUSA, €ro HHTEPIPETalnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSIX.

K koHmy oOyueHus B 8 KJjiacce TpeaMETHBIE Pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTH y OO yJAIOLIUXCS YMEHHIA:

e pacKpbIBaThb CMbBICI OCHOBHBIX XMMUYECKUX MOHSATUNA: aTOM, MOJIEKYJa,
XUMUYECKUHN DIIEMEHT, IIPOCTOE BEIECTBO, CI0KHOE BEILECTBO, CMECH
(omHOpOIHAS M HEOJTHOPOHAs ), BAJICHTHOCTh, OTHOCUTENbHAS aTOMHAas
U MOJIEKYJIIpHas Macca, KOJWUYECTBO BEUIECTBA, MOJb, MOJSpPHAs
Macca, MaccoBas JIOJII XHMHMYECKOrO 3JIEMEHTa B COEIWHEHHH,
MOJISIPHBIN 00BEM, OKCH/I, KHUCJIOTA, OCHOBAHHE, COJlb,
ANEKTPOOTPULIATEIILHOCTh, CTEIIEHb OKUCJIEHHS, XUMHUYECKasl peaKUus,
KJIacCU(UKAIUS PeaKUi: peakllui COSAUHEHUS, PEAKIIUU PA3I0KEHUS,
peakiuy 3aMelleHMs, peakiMu OOMEHa, 3K30- U SHIOTEPMUYECKHUE
pEaKInu, TEIIOBOM 3PEKT peakiuu, Sapo aToMa, JIEKTPOHHBIA CIION
aToMa, aToOMHas OpOuTalb, PAIUYC aToMa, XUMHUYECKas CBA3b,
NOJISIpHAsT W HEMNOJIApHAs KOBAJICHTHAs CBA3b, WOHHAs CBs3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BellecTBa (MpPOIEHTHAs
KOHIIEHTpAIKs) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSATHH H
IIPUMEHSATH 3TU IOHATHS IIPU ONMCAHUM BEIIECTB U UX IIPEBPALLICHUI;

e HCIOJNb30BaTh XWMHYECKYI0 CHMBOJIUKY JMJII COCTaBJIEHUS (POpMYyI
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENEsITh  BAICHTHOCTh aTOMOB  JJIEMEHTOB B OMHapHBIX
COCIMHEHUAX, CTENEHb OKHUCJIEHHMS DSJEMEHTOB B  OMHApHBIX
COCIMHEHUAX, MPUHAIIEKHOCTh BELIECTB K ONPEAEIEHHOMY KIIACCy



coeMHEHUN mo ¢dopMynaaM, BUJ XUMHYECKON CBS3M (KOBaJEHTHAs U
MOHHAs) B HEOPTaHUUYECKUX COCTUHEHUSIX;

packpbiBaTh cMbIci l[lepmoamueckoro 3akona J[. WM. Menneneena:
JIEMOHCTPUPOBATh MOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIIEMEHTOB OT UX MojoxeHus B [lepuoauueckoil cucreme,
3aKOHOB COXPaHEHHUs MacChl BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTraapo;

OMKCHIBATh M XapakTepu3oBaTh TabiuuHyto ¢Gopmy [lepuogmdeckoit
CUCTEMbl XHMHUYECKMX DJIEMEHTOB: pa3jiMyaTh TMOHATHUS «IJIaBHAs
noarpynmna (A-rpynmna)» u «nobouynas noarpymnmna (b-rpynmna)», mansie
1 OOoJIbIlIME MEePUO/bl, COOTHOCUTh 0003HAUEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepmomnueckas cucrema xummueckux siaemeHToB JI. .
MeHneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DHJIEMEHTOB (COCTaB M 3apsAn sApa, oOllee YHCIo
AJIEKTPOHOB U PACHPEICIICHUE UX IO AICKTPOHHBIM CJIOSIM);
KJIacCU(UUUPOBATh  XUMUYECKHE  DJIEMEHTHI,  HEOPraHUYECKHe
BEILIECTBA, XUMUUYECKUE PEaKInu (110 YUCTY U COCTAaBY YYacCTBYIOIIUX B
PEaKIMy BEIECTB, MO TeIIOBOMY d(PdeKTy);

XapaKTepu30BaTh (OMUCKHIBATH) OOIIME XUMUUYECKHUE CBOMCTBA BEIIECTB
pa3IUYHBIX  KJIAacCOB,  TOATBEpXKAash  OMHCaHWE  MPUMEPAMH
MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;
MPOTHO3UPOBATh  CBOMCTBAa BEIIECTB B  3aBUCUMOCTH OT UX
KaueCTBEHHOI'O COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XHUMHUYECKHUX
MIPEBpaICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTEIIbHYIO MOJEKYJISPHYIO W MOJSPHYKO MAaccChl
BEIIECTB, MAaCCOBYIO [IOJI0 XHMHYECKOTO JJeMeHTa 1o GdopMmyse
COCIMHEHUS, MAacCOBYIO JOJII0 BEUIECTBA B PACTBOPE, IMPOBOAUTH
pPacy€Thl MO YpaBHEHUIO XUMUYECKOU peaKIuu;

IIPUMEHSATh OCHOBHBIE OIEPALMN MBICIUTENbHON ESITEIBbHOCTH —
aHaIM3 M CHUHTE3, CpaBHEHUE, OO0O0OIlEeHUe, CUCTEMaTHU3AIIHIO,
KJIacCCU(UKAIUIO, BBISIBIICHUE MPUUYUHHO-CIICICTBEHHBIX CBSA3EH — st
M3YYEHHUSI CBOWCTB BEIIECTB M XMMHYECKUX PEAKIUW, €CTECTBEHHO-
Hay4YHble  METOAbl  TO3HAHMS —  HAOJMIOJCHUE, HU3MEpPEHHUE,
MOJEINPOBAHUE, IKCIIEPUMEHT (pEAIbHBIA U MBICIICHHBIN );

CI€AOBaTh IMpaBWwiaM TMOJB30BAaHUS XMMHUYECKOM TMOCYIOM U
nabopaTopHbIM O00OpYAOBaHMEM, a TaKXke MpaBuiiaM oOOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUMSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHHUIO U COOUPAHUIO



K

ra3zoo0pa3HbIX BEHIECTB (BOAOpOAA W KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOpPOB C  ONPEACIHEHHOW MAacCOBOM  JOJIEM PacTBOPEHHOTO
BEILIECTBA, MJIAHUPOBATh U MPOBOJAUTH XUMHUYECKUE IKCIIEPUMEHTHI 1O
pacrno3HaBaHUIO PACTBOPOB IIEJIOYEH M  KHCIOT C TOMOUIBIO
WHIUKATOPOB (TakMyc, dheHondTanenH, METUIIOPaHX U IPYTue).

KOHIly 00y4yeHusi B 9 KJjiacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YpOBHE JIOJHKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO yUAIOIIUXCS YMECHHUI:

PacKpbIBaTh CMBIC OCHOBHBIX XHUMHUUYECKUX TOHSATUM: XUMUYECKHUI
AJIEMEHT, aTOM, MOJIEKYJa, WUOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEILIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKUCJIEHUS, XUMHYECKas peaklUus, XUMHUYECKass CBfA3b, TEIIOBOM
a3 ¢deKT peakuuu, MOJIb, MOJSPHBIA O0BEM, PacTBOpP, 3JIEKTPOIUTHI,
HE3JIEKTPOJIUTBL, SJIEKTPOJIUTUYECKAs JTUCCOLUALIUS, PEAKIUA UOHHOTO
oOMeHa, KaTalu3aTrop, XUMHUYECKOE paBHOBecHE, OOpaTUMbIE U
HeoOpaTUMBbIE PEaKINH, OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEaKIIHH,
OKUCIIUTENb, BOCCTAHOBUTEIIb, OKHCIEHWE M  BOCCTAaHOBJICHUE,
ajytoTpornusi, amM@OTepHOCTh, XUMHUUECKas CBI3b (KOBaJCHTHas,
WOHHAs, METaJUIMYeCKas), KpHUCTAUIMYECKas pemeTka, Koppo3us
METAJUIOB, CIUIaBbI, CKOPOCTh XUMHUUYECKOM peakluu, MpeaesibHO
nonyctumas konueHtpausa [IJIK Bemiectna;

WJUTEOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATHU H
MIPUMEHSTH 3TU TTOHSATHUSI IPU OMKMCAHUU BEIIECTB U UX MPEBPAILICHUIH;
WCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY [IJIi COCTaBlieHUs] (hopmyn
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

ONpENENATh BAJICHTHOCTb M CTENEHb OKHUCIEHUS XUMHYECKHUX
AJIEMEHTOB B COCIMHEHUSAX Pa3JIU4YHOrO COCTaBAa, MHPHUHAMJIC)KHOCTD
BELIECTB K OMNpPEAeIEHHOMY KJIacCy COEAUHEHUM 1Mo (opmysiam, BUJ
XUMUYECKON CBsI3W  (KOBaJ€HTHAs, WOHHAs, MeETaInuecKas) B
HEOPraHUYECKUX COCIUHEHUSX, 3apsl MOHA 10 XUMHUYEeCKoh (Gopmyie,
XapaKkTep Cpeabl B BOAHBIX PAaCTBOPAX HEOPraHMYECKUX COEAUHEHHIA,
TUT KPUCTATUIMYECKON pEelIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbici llepuognueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAHUE: OMHUCHIBATH M XapaKTepu30BaTh
tabmmunyio popmy [leproauyeckoit CHCTEMbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarh MOHATHUS «JIaBHas noArpynna (A-rpynmna)» u «noOodHas
noarpynna (b-rpynma)», Manbie u OOJbIIME TEPUOMBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPhIE MMEIOTCA B INEPHOJMYECKON Tabmuie, ¢
YUCJIOBBIMM  XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB XMMHUYECKHX



AJIEMEHTOB (COCTaB M 3apsii sAlipa, OOIIEe YKCIO DJIECKTPOHOB U
pacripesiefieHe HX MO DJJIEKTPOHHBIM CJIOAM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB JIEMEHTOB U WX COCAMHEHHH B
npeaenax MajbIX MEePHOAOB M TIaBHBIX MOATPYII ¢ YIETOM CTPOCHHS
UX aTOMOB;

KIacCUPUIIMPOBATh ~ XUMUYECKHE  DJIEMEHTBI,  HEOPraHWYECKHe
BEIIECTBA, XUMUYECKHE PEeaklUU (IT0 YUCTY U COCTaBy YUacTBYIOIIUX B
pEaKIy BEIIECTB, MO TETUIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTereHeH
OKHCIICHUS] XUMUYECKUX JICMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME U CleHU(DUUECKUE XUMHUUECKUE
CBOMCTBA MPOCTBIX U CJIOXKHBIX BELIECTB, MOJATBEPXKIas OMUCAHUE
npUMepaMu MOJIEKYJSIPHBIX M MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIIHil;

COCTaBJISITh ypPAaBHEHUS DJICKTPOIUTUYECKOW IHUCCOIHMAIMA KHUCIOT,
IIEJIOYEd M COJIEH, IOJIHBIE M COKPAIIEHHBIE YPaBHEHHS PEAKLIHAN
MOHHOTO  OOMEHa, ypaBHEHHUS  peaklUuid,  HOATBEPKAAIOIINX
CYIIECTBOBAHNE T€HETUYECKON CBSI3M MEXY BEIIECTBAMU Pa3IMUHBIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIIHA
MOCPENICTBOM COCTABJICHHS DJIEKTPOHHOTO OaaHca ITHX PeaKIlnii;
IPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS,
BO3MOYKHOCTH TPOTEKAHUS XMMHUYECKUX TPEBPAIICHUN B Pa3ITMUHBIX
YCIOBUSIX;

BBIUNCIISITh OTHOCHUTEIBHYIO MOJEKYJISIPHYI0O U MOJSPHYIO MaccChl
BEIECTB, MAacCOBYIO JIOJI0 XHMMHMUYECKOro 73JeMeHTa mo ¢dopmyse
COCAMHEHMS, MacCOBYIO JOJIO BEIIEeCTBAa B PacTBOpE, MPOBOIUTH
pacué€Thl MO0 YPABHEHUIO XUMUYECKON peaKIlnu;

coOnrofaTh MpaBWJIa [OJb30BAHMS  XUMHUYECKOHM MOCYylIOM U
nabopaTopHbiM O0OPYJOBaHUEM, a TaKXe IMpaBuia oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBINOJTHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHHUI0O U COOMpaHUIO
ra3o00pa3HbIX BEHIECTB (AMMHUAKa U YIJIEKUCIIOTO rasa);

OPOBOJIUTh pEaKIMM, TOATBEPKAAIOIINE KAuyeCTBEHHBIM COCTaB
pa3IMYHBIX BEIECTB: pPACIO3HABATh ONBITHBIM MYTEM  XJIOPUI-,
Opomuna-, wuoaua-, kapbonar-, docdar-, cuaMkar-, cyibdar-,
THJIPOKCHU/I-MOHBI, KATHOHBI aMMOHHWSI W HOHBI M3YYCHHBIX METAJUIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;



e TMPUMEHATH OCHOBHBIE OIEPALUHU MBICIUTEIILHON JESITEIbHOCTH —
aHalu3 M CHUHTE3, CpaBHEHUE, 0000IIeHue, CUCTEeMaTU3aluIo,
BBISIBJICHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€W — I U3yYEHUsI CBOICTB
BEUIECTB M XUMHUYECKHX PEaKIMil, €CTECTBEHHO-HAyYHbIE METOMbI
NO3HaHUsI — HAOJIOJEHUE, U3MEPEHHE, MOJAEIUPOBAHHUE, IKCIIEPUMEHT
(peanbHBINA U MBICTICHHBIN).



TEMATHNYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koan4yecTBO 4acoB
Ne HaunmeHoBaHue pa3iesoB u JIeKTPOHHBIE (LM (] POBHIE)
KoHnTpoJbHbIe IIpakTHyeckue
n/n TeM MPOrpaMMblI Bcero o0pa3oBaTeibHbIE PecypChl
padoThI padoThI
Paznea 1. [lepBoHayajibHble XMMUYECKHE TOHATHS
XuMus — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS H 5 9 bubmoteka [JOK
' MPaKTUYECKOHN AeATeIbHOCTU https://m.edsoo.ru/7f41837¢
yernoBeKa
19 BemecTBa 1 XuMHuueckue 15 1 bu6moreka [JOK
' peaKknuu https://m.edso0.ru/7f41837c
Wroro no pazneny 20
Pa3nen 2. Baxknelnue npeacTaBuTe 1M HEOPraHUYECKUX BelECTB
91 Bozayx. Kucnopon. Ilonsitue 6 bu6mmoreka [JOK
' 00 oKcHIax https://m.edso0.ru/7f41837¢c
Bonopon.Ilonstue o kuciorax bubmioreka [IOK
2.2 8 1
U COJISAX https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [Tonstue 06 bu6moreka [JOK
2.3 5 1 1
OCHOBAHMUSIX https://m.edso0.ru/7f41837c
24 OCHOBHBI€ KJIACCBI 11 1 1 bu6moreka [JOK
' HEOPraHUYECKUX COEIMHEHUI https://m.edsoo.ru/7f41837¢
Hroro mo pazneny 30



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

Paspnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 3jieMeHToB /[. U. MenpgeseeBa. CTpoenne aToMoB.

Xumuueckas cBA3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbHbBIE pP€aKknuu

[Tepuognueckuii 3aK0H 1

31 [lepnonnueckas cucrema 7 bubmmotexa [IOK
XUMHUYecKux 3emeHToB /. 1. https://m.edsoo0.ru/7f41837c
Menneneea. CTpoeHHE aTOMa
XuMHYECKas CB3b. BuGmorexa LIOK

32 OxucamTeLHO- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIBHBIE PEAKIIUU

bu6moreka [JOK
Hrorono pasaeny 15 https://m.edsog ru/7£41837¢
Pe3epBHOE Bpems 3 bubmmorexa [IOK

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

KoanuecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM uupposbie
Ne i/mt P KonrTpoasnbie | IlpakTuyeckue (1upp )
NMPorpamMmabI Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BenmecTBO M XuMHYeCKHe PeaKIIMH
[ToBTOpEHUE U yriybiieHue 3HAaHU I bubmmorexa [IOK
11 5 1
OCHOBHBIX Pa3JIeJ0OB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6motexa [IOK
' peaximit https://m.edsoo.ru/7f41a636
13 DNIEKTPONIUTUYECKAS TUCCOLUALINSL. 8 1 1 bu6morexa [IOK
' XUMHUYECKHE PEaKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nen 2. HemeTra/iibl M MX COeAMHEHUS
21 OO01mas xapakTepuCTUKa XMMHYECKHX 4 1 bu6mmoteka [IOK
' anemeHToB VIIA-rpynmel. ['anorens https://m.edsoo.ru/7f41a636
06
22| snevierron VIA-rpymni. Cepa i e : bumiorexa LOK
' PYHIBL -€P https://m.edsoo.ru/7f41a636
COCIMHEHHUS
OO0m1ast XxapaKTepuCTUKAa XUMUYECKIX
2.3 anemeHToB VA-rpynmnsl. A30t, pocdop u 7 1 bubamorexa LIOK
' YR ’ https://m.edsoo.ru/7f41a636
WX COCAMHECHUS
54 OO01mas XxapakTepucTUKa XHMHYECKHX 8 1 9 bu6morexa [IOK
' anemenToB [VA-rpynmnel. Yriaeposa u 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
https://m.edsoo.ru/7f41a636

KPEMHUU U UX COCIUHEHUS

Wroro no pazneny 25
Pa3znen 3. MeTasIbI M UX COeAMHEHUS
bu6moreka [JOK
3.1 i 4
Obmpe CBOHCTBA METAILIOB https://m.edsoo.ru/7f41a636
but6moreka [JOK
3.2 B 7| 16
AKHENIINE METAIIBI U UX COEIUHEHUS httos://m.edsoo.ru/7f41636
Hroro no pazueiy 20
Pa3znen 4. XuMus u okpy:Kamwmias cpeaa
4.1 BermiecTBa 1 MmaTepuasl B )KU3HU YEJIOBEKA 3 Enbmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Uroro mo pazneny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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




ITIOYPOYHOE IINTAHUPOBAHHME

8 KUIACC
KoanuecrBo yacos DJIeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Kontpoasbnsie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumuu. Posb xumun B 1 bu6mmoreka [JOK
’KU3HHU YelloBeKa. Tela U BeliecTna https://m.edsoo.ru/ff0d210c
[TorsATHE O METOAAX ITO3HAHHUS B bubmioreka [IOK
2 1
XUMHH https://m.edsoo.ru/ff0d227e
[TpakTuueckas pabota Ne 1
3 «IIpaBuiia paboTHI B 1a00OpaTOpHH U 1 bubmmorexa [IOK
npuéMBI 0OpaIeHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOpHBIM 000PYIOBAHHEM
4 YucTele BEIIeCTBa U CMECH. 1 bu6mmoreka [JOK
Crioco0sI pa3zenieHus: cMecel https://m.edsoo.ru/ff0d26ca
I1 6ota Ne 2
5 lf AITITAECKA pa OVT a( 1 bubmuotexa [JOK
(rasaelIene CMeceHv fa pAMEpe https://m.edsoo.ru/ff0d28c8
OUYKMCTKHU IMOBAPEHHOM COJIN)»
bubmioreka [IOK
6 A 1
TOMBLH MOTICHYTH https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHE DJIEMEHTHL. 3HAKU 1 bubmoteka [JOK
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u clIOKHBIEC BEIIECTBA 1 bubmorexa [JOK
p m https://m.edsoo.ru/ff0d2a6c



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

bu6moreka [JOK

o ATOMHO-MOJICKYJIAPHOC yCHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BEIIECTB. XUMUUecKas Gopmya. bubmotexa [JOK
BaneHTHOCTh aTOMOB XUMHUUYECKUX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTtHOCHUTENbHAsA aTOMHAs Macca.
11 OTHOCHTENbHASI MOJIEKYJISIPHAS butmmorexa [IOK
https://m.edsoo.ru/ff0d323c
Mmacca
1 MaccoBas 7071 XHMHYIECKOT' O bubmioreka [IOK
AJIIEMEHTA B COSAMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuecrBo BemecTBa. Moib. bubmoteka IJOK
MomsipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DU3NUECKUE U XUMUYESCKUE bu6mmoreka [JOK
ABJICHUSA. XUMHUYECKasl peaKkus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycnoBusi IpOTEKaHUs bubmoteka IJOK
XUMHUYECKUX PEAKLINI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubmotexa [JOK
XUMHUYECKHE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienus Koimm4ecTBa, MacChl
17 BEIIECTBA 110 YPAaBHEHUIM bu6amorexa [IOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIuit
Knaccudukamnusa xuMudecKkux
18 peaKumg) (coélzmHeHHs[, pa3loKeHus, bubmioreia LIOK
https://m.edsoo.ru/ff0d3f34
3aMeleHus1, 0OMeHa)
19 M. B. JIoMOHOCOB — yu€HBIi- bu6mmoreka LIOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHiukionequct. O6o0eHne u
cucTeMaTHu3alus 3HaHu!

https://m.edsoo.ru/ff0d40c4

Kontponpehas pabora Nel mo teme

bu6mmoreka [JOK

20
«BemecTBa 1 XUMHUYECKHE pPEAKIIUN https://m.edso0.ru/ff0d4290
Boznyx — cmechk razos. Cocras
21 Bo3nyxa. Kucnopog — anemeHT u brbmorexa [TOK
A POA https://m.edsoo.ru/ff0d448e
npoctoe BemniecTBo. O30H
dusnueckre 1 XuMUYECKue
99 CBOICTBA KUCJIOPOJA (pEeaKIu bubmuorexa [IOK
oKucieHus, ropenue). [Tonstue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaxX
CriocoObI TOJIYYCHHS KUCIIOpO/ia B
23 nabopaTo Hni 1} OMLImneHI;oIE:TH bubmmorexa [IOK
parop P ' https://m.edsoo.ru/ff0d497a
IIpumMeHnenue kucnopoaa
TenoBoii 3¢ eKT XUMHUECKOH
24 peakiu, MOHSATHE O bu6mmoreka [JOK
TEPMOXUMHUYECKOM yPABHEHUH, https://m.edso0.ru/ff0d4790
9K30- M YHJTOTEPMHUUYCCKUX PEAKITUAX
TornmBo (HePTh, yTOIb U METaH).
25 3ar H3H€I£I/IC(1];03 y:(a CHOCOOBI lro brbmorexa [TOK
P AV, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[TpakTuueckas padora Ne 3 o Teme
26 «ITonyuenue u cobupanue bubmorexa [JOK
y p . https://m.edsoo.ru/ff0d4ae2
KHUCIIOPOAA, U3yYEHHE €T0 CBOHCTB
97 Bonopon — aieMeHT u mpocroe bubmuorexa LIOK

BemecTBo. Haxoxnenue B mpuponae

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
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
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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dusnyeckue U XUMHUYECKUE

bu6moreka [JOK

28 i N
CBOUCTBA BOROPOAA. LIPUMEHEHHE https://m.edsoo.ru/ff0d4dd0
BOZIOpOJIa

bu6mmoreka [JOK
29 IT
OFPITHE O KHETOTaxX 1 comix https://m.edsoo.ru/ff0d50d2

30 CriocoObI OJTy4eHHS BOJIOPO/Ia B bubmuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[TpakTueckas padota Ne 4 o teme

31 «ITomyuenue u coOupanue bubmorexa TIOK

i P . https://m.edsoo.ru/ff0d4f42
BOJOPO/Ia, U3YYEHHUE €r0 CBOMCTBY»

39 MoutsipHbIii 00BEM ra30B. 3aKOH bubmuoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncnennst o00bE€Ma, KOIMYECTBA

33 BEIIECTBA T'a3a MO €ro M3BECTHOM bubmorexa TIOK

. , Y https://m.edso0.ru/ff0d55a0
KOJINYECTBY BEILIECTBA UK 00BEMY
Boruucienust 00bEMOB ra3oB 1o

34 ABHEHHUIO PEaKIIUU Ha OCHOBE bubmorexa TIOK
yp "p H N https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUM ra30B

35 DOU3NYECKUE U XUMUYECKUE bubmotexa [JOK
CBOVICTBA BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [lonsitue 00 bu6mmoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpUTENb.

37 Haceimmennsie 1 HeHaChIIIEHHBIS bubmoteka [JOK

pacTBOpbl. MaccoBas 015 BeliecTsa
B pacTBOpE

https://m.edsoo.ru/ff0d5b40
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[TpakTuueckas pabota Ne 5 mo Teme
«IIpurorosiieHre pacTBOPOB C

bu6moreka [JOK

38 onpenenéHHON MacCOBOM J10JIeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 Kontponenas pabora Ne2 mo teme bubmmorexa [IOK
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupipl: cocTaB, KaaccupuKaius, bubmioreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHue u XMMHYECKHE CBOICTBA
41 KHUCIOTHBIX, OCHOBHBIX U bubmmorexa [IOK
’ https://m.edsoo.ru/ffod664e
aM(OTEpHBIX OKCHIOB
42 OcHoBaHus: coCTas, bubmuoreka LIOK
KJ1accu (pUKaIys, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 ITonyyeHnue u XuMH4YeCKHe CBOMCTBA bubmmorexa [IOK
OCHOBAaHMI https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: coctaB, kiiaccudukanus, bubmoteka IJOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XuMH4YecKHe CBOMCTBA bubmmorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 cnocoéblz HI([)JIyII)eHHﬂ XI/IMI/I‘IZEKI/IG bu6amorexa [IOK
N ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas pabora Ne 6.
47 Pemenune s3xcnepuMeHTanbHbIX bubmmoreka [IOK

3aJ1a4 110 TEMC «OCHOBHBIE KJIACCHI
HCOPraHNu4CCKUX COGHHHGHHﬁ))

https://m.edsoo.ru/00ad9b7c
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I'enernyeckas cBA3b MEXKIY

bubmoteka [JOK

48 KJIaCCaMH HEOPraHMYECKUX
. p https://m.edso0.ru/00ad9a50
COeIMHCHH I
49 O06o01mIeHre 1 CUCTEMATH3AIIHS bubmotexa [JOK
3HaAHUH https://m.edsoo.ru/00ad9ch2
KontponbeHas pabora Ne3 o teme
50 "OCHOBHBIE KJIACCHI bubmorexa HOK
. https.//m.edsoo.ru/00ad9%1la
HEOPraHUYECKUX COCTUHEHUN
[TepBbIie MONBITKN KJIaCCU(PUKAITUN
51 XUMHUYECKHUX DJIEMEHTOB. [ToHsATHE O bubmrorexa ITOK
' https://m.edso0.ru/00ad9ffa
rpynmnax CXOAHBIX JIEMEHTOB
[Tepuonnyeckuii 3aKoH U
52 [Tepuonnueckas cucrema bubmmorexa [IOK
XUMHUYECKUX 311eMeHToB J[. U. https://m.edsoo.ru/00ada52c
MenpgeneeBa
53 Ilepronapl, rpynIIbl, MOATPYIIIE bubmorexa LIOK
P > TPYTITEL, Py https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubmuotexa [JOK
sanep. U3otorbl https://m.edsoo.ru/00ada342
CtpoeHHe JISKTPOHHBIX 000J10Y€eK
55 aTOMOB 3j1eMeHTOB [lepronuueckoi bubmmorexa LHOK
P https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapaKTepucTUKa XUMHYECKOTO
56 3JIEMEHTA 110 €ro MOJIOXKEHUIO B bubmoteka [JOK

[Tepuonunueckoii cucreme JI. U.
MenpeineeBa

https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ada52c
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3nauenue [leproanueckoro 3akoHa
JUTSL pa3BUTHSL HAYKU U TIpakTuku. /.

bu6moreka [JOK

>7 N. MenneneeB — y4€Hblii, negaror https://m.edsoo.ru/00ada96e
U TPaKJaHUH
DIEKTPOOTPHUIIATEIHFHOCTh ATOMOB
58 XUMHYECKUX DJIEMEHTOB/ bu6mmoreka [JOK
Bcepoccuiickas mpoBepouHas https://m.edso00.ru/00adaab8
pabora
bubmioreka [IOK
59 Horiast ximireckas cossb https://m.edsoo.ru/00adac34
60 KoBasieHTHas MOJSIpHAsE XUMHYECKAs bubmuoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HemosnsipHas bubmmorexa [IOK
XHUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 (CTenetth OKHCIeHIs https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEILHbIEC bubmuotexa [JOK
peaKIuu https://m.edso00.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIN brbmorexa [TOK
https://m.edsoo.ru/00adb076
KonTponsHas padora Ned o Teme
65 «CtpoeHue aToma. XMMUYECKas bubmorexa [JOK
https://m.edsoo.ru/00adb486
CBSI3b)
66 Pe3epBHblii ypok. O000111eHUE U bubmuoreka LIOK
CHUCTEMaTH3alMsl 3HAHUH https://m.edsoo.ru/00adb33c
67 PesepBHbiii ypok. O0o0menue u bromrorexa LIOK

https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
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cucTeMaTu3anusa 3HaHuu

68 PesepBHbIii ypok. O600meHue u 1 bubmotexa [JOK
CHCTEeMaTH3aIs 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka KonrTpoasnbie | IlpakTuyeckue
n/n Bcero H3ydeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypchl
Ilepuonuyecknii 3aK0H.

1 Ilepuonuyeckas cucrema 1 bub6mmorexa IIOK
XUMHUYecKkux ayementos 1. U. https://m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEpPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKHX JIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB

3 Krnaccuduxanus u HoMeHKIaTypa 1 bubmotexa [JOK
HEOPraHMYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMHu4uecKoi CBSI3M M TUTTBI 1 bubmoteka IJOK
KPUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponenas padora Nel mo teme

5 «IToBTOpEHUE U yrayoaeHue 1 1
3HaHUM OCHOBHBIX Pa3/eJIOB Kypca
8 Kiacca»

Krnaccuduxanus xumudaeckux

6 €aKI[Uil [10 pa3IMYHbBIM 1 bubmorexa HOK
p p https://m.edsoo.ru/00adbch0
MpU3HAKaM
IToHsTHE O CKOPOCTH XUMHUYECKOU

bu6mmoreka [JOK
7 peakiuu. [ToHsATHE O TOMOT€HHBIX 1

N ICTCPOr CHHBIX PEAKIUAX

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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IToHsTHE O XUMUYECKOM
paBHOBecur. DakTopbl, BIUSIONINE

8 Ha CKOPOCTHh XUMHUYECKOH peakInu buGmrorexa ITOK
p pearh https://m.edsoo.ru/00adc28c
U TIOJIOKEHUE XUMUIECKOT' 0
paBHOBeCHS
9 OKHUCIUTEIBHO- bu6mmoreka [JOK
BOCCTAaHOBUTEIbHBIE PEAKIIMHI https://m.edsoo.ru/00adcade
Teopus 31eKTPOIUTUIECKON
10 nccoruanuy. CHILHEIE U cl1a0ble bubmorexa HOK
A T{MAILIH. https://m.edso0.ru/00adcd68
AEKTPOITUTHI
11 Honunie ypaBHeHH peaKuil bubmorexa HOK
yp p https://m.edsoo.ru/00add448
XHUMHUYECKHE CBONMCTBA KUCJIOT U
12 OCHOBAHHMI B CBETE bubmoteka IJOK
MIpeICTaBJICHU 00 https://m.edsoo.ru/00add5d8
AIEKTPOIUTHIECKON T CCOLMAITIN
XHUMHYECKHE CBOMCTBA COJIEH B
13 CBETE IIPENCTABIEHUNA 00 bubmorexa LHOK
p . https://m.edsoo.ru/00add8b2
MEKTPOITUTHIECKOM JTUCCOITUAIIAN
14 [TousiTre 0 rUapPOIM3E COJIE bubmorexa TOK
AP https://m.eds00.ru/00add9d4
O06o001IeHNEe U CHCTEeMaTH3 AT bu6mmoreka [JOK
15 .
3HAHUHI https://m.edsoo.ru/00addd12
[TpakTuueckas pabota Ne 1.
16 «Pemmenne sxcnepuMeHTaIbHBIX Bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3aJauy
17 KontponeHas pabora Ne2 mo teme bubmmorexa LIOK



https://m.edsoo.ru/00adc28c
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«ONeKTPOIUTHYECKAs
nucconuanusa. XUMHUYECKHUE
peakiuu B pacTBOPax»

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

OO61mas xapakTepucTuKa

bu6mmoreka [JOK

18 rajjorecHoB. XMMHYECKHE CBOHCTBA
https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJopa
Xnopoonopoa. ConsiHast KUCIIOTA,
19 XUMHUYECKHE CBOMCTBA bubmorexa TIOK
’ https://m.edsoo.ru/00ade104
MOJTyYeHH e, TPUMEHCHUE
[TpakTuueckas padora Ne 2 o
20 teme «lloydenne constHOM bubmiorexa LTOK
A . N https://m.edso0.ru/00ade348
KHCJIOTBI, U3YYCHUE € CBOWCTBY
Bpraucienus mo ypaBHEHUSAM
21 XUMUYECKUX PEAKIIUM, €CIIN OUH bubmorexa [TOK
peadiH, A https://m.edso00.ru/00ade488
W3 PEarcHTOB JIaH B N30BITKE
9 OO0m1ast XxapakTepuCTHKa bubmotexa [JOK
anemMeHToB VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTpormHbie MOIUPUKAIINN
23 cepnl. Haxoxaenue cepsl u €€ bubmuorexa [JOK
COEIMHEHUI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKHE CBOMCTBA CEPBI
CepoBo10pO/I, CTPOCHHUE,
24 d)HEI/I‘leCKI/II)e u XI/IiII/I‘lGCKI/IC bubmorexa [JOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcunpl cepsl. CepHas KMCIIOTA,
bu6mmoreka [JOK
25 buznuecKre 1 XMMUYECKUE

CBOMCTBa, IPUMEHEHHE

https://m.edsoo.ru/00adea28
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XUMHUYECKHE PEAKIINH, JIeKAIIE B
OCHOBE TPOMBIIIUIEHHOTO CI1oco0a
MOJIYYEHUSI CEPHOM KHUCIIOTHI.

bu6moreka [JOK

26
XHUMHUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KarOIlEen Cpeibl
COCJIMHEHUSIMU CEPbI

97 Brruncienre MacCoBOM 10U bubmotexa [JOK
BBIXOJIa MPOJYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTuKa
a7eMeHTOB VA-rpynmnbl. A30T,

28 acCIpoCTpaHEHUE B IPUPOE bu6amorexa LIOK
Pasiposip PHPOAE, https://m.edsoo.ru/00adeeat
buzHUecKre U XUMUYECKUE
CBOWCTBa
AmMmuax, ero pusndeckue u

29 XUMHUUYECKUE CBOWMCTBA, MOJTYYECHHE bubmorexa [JOK

> HOTYH https://m.edsoo.ru/00adf004
Y IPUMCHEHHUE
[TpakTrueckas pabora Ne 3 mo
30 teme «Iloyuenne ammuaka brbmorexa [TOK
e . ’ https://m.edsoo.ru/00adf180
M3Y4YEHHE €ro CBOMUCTBY»

31 AzoTHas kuciora, e€ pu3ndecKue bubmmoreka [IOK
Y XMMUYECKHEe CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHHe HUTPATOB U COJIEH
aMMOHWUSI B KaU4€CTBE

39 MUHEpaJIbHBIX YA0OPEHUH. bubmuoreka LIOK

XUMHUYECKOE 3arpsi3HEHNE
OKpYXaroIlen cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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®ocdop. Oxcua dpocdopa (V) u
docdopHas kucaoTa, GU3NIECKue

bu6moreka [JOK

33 1 XUMHUYECKHE CBOMCTRA, https://m.edsoo.ru/00adf68a
MOJIy4eHHu e
Hcnonp3oBanue gpocdatos B
34 KaueCcTBE MUHEPAJIbHBIX bubmmoreka LIOK
ynoOpeHuii. 3arpsa3HeHue https://m.edso00.ru/00adfc20
npupoaHou cpeasl pocharamu
Yraepon, pacipocTpaHeHHUE B
35 npﬂpﬁz{e, z)mnljlecxl;e u bu6amorexa [IOK
8 https://m.edsoo.ru/00adfd9c
XUMUYECKUE CBOWCTBA
Oxkcunpl yriaepozaa, ux Gu3nuecKue
Y XMMUYECKHE CBOWCTBA.
36 DKOJIOTUYECKHE MTPOOTIEMBI, bubmorexa [JOK
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YyTJIepoja
(Iv)
N bu6moreka [JOK
37 YTOMGHAS KHCIIOTA i &€ cortit https://m.edsoo.ru/00ae006¢
[TpakTuueckas padora Ne 4 o
38 teme "[losyueHune yriekucioro bu6mmorexa IIOK
ras3a. KauectBeHHas peakuus Ha https://m.edso0.ru/00ae027e
KapOoHaT-uoH"
[TepBoHavanbHBIE TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O Bubmiorexa IOK
https://m.edsoo.ru/00ae054e
COCAMHEHHSIX yTiepoa
40 Kpemnuii u ero coenunenus bubmorexa HOK

https://m.edso0.ru/00ae080a



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

[TpakTuueckas pabota Ne 5.
Perienne sxcnepuMeHTaIbHBIX

bu6moreka [JOK

4 3a7a4 1o reMe «BakHenmme https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl M KX COETMHEHUS
Kontponenas pabora Ne3 mo teme

42 «BaxkHenme HeMeTaJUTbl U X bubmorexa IIOK

https://m.edsoo.ru/00ae0el8
COCITMHCHHUS
OO61as xapakTepucTuKa
XUMHUYECKUX IJIEMEHTOB —

43 MeTaJIoB. MeTamdyeckas CBSI3b U bu6mmoreka [JOK
METaJUTMYeCKasi KPUCTALUTUY eCKast https://m.edsoo.ru/00ae103e
pemérka. dusznveckue cBONCTBA
METaJJIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMHYECKHUH PsT brtmmorexa [IOK

. https://m.edsoo.ru/00ae1156
HaIpsHKCHU METaIOB
OObumwe crmocoObl MOMyYeHUs
MetasuioB. CriaBbl. Beruncnenus
45 10 YPAaBHEHUSIM XUMUYECKHUX brbamorexa [OK
. https://m.edso0.ru/00ae1156
pEaKIuid, eCIM OJIUH U3 pearceHTOB
COJIEP>KUT MPUMECH
46 [TonsiTHE O KOPPO3UH METAILIIOB bubmiorexa LTOK
https://m.edsoo.ru/00ael278
bu6moreka [JOK
41 [enortrbte meTaubt https://m.edsoo.ru/00ae14b2
48 OKcHuAbl M THAPOKCH/IBI HATPUS U bubmotexa [JOK

KaJms

https://m.edsoo.ru/00ael4bh2
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49 IIenouHO3eMENbHBIE METAIIIBI — bubmoteka [JOK
KaJIbIUHA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxuelinme coequHeHNs KaabIus bubmorexa HOK
https://m.edsoo.ru/00ael5e8
51 O06o00IIeHNEe U CHCTEMaTH3aIHS
3HaHUI
52 JKEcTKOCTH BOMIBI M CITOCOOBI €€ bubmotexa [JOK
YCTPaHEHHUS https://m.edso0.ru/00ae1886
[TpakTuueckas padora Ne 6 1o
53 TeMe "JKECTKOCTh BOIBI U METOIBI Bubmiorexa OK
. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHUs
. bubmotexa [JOK
>4 ATIOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIiCTBA OKCHIA U bubmmorexa [IOK
TUJIPOKCHUA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Kemeso https://m.edsoo.ru/00ae1d86
57 OKcubl, THIPOKCUIBI U COJTH bubmotexa [JOK
xenesa (II) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o001IeHe U CHCTeMaTH3AIHS
3HAHUH
ITpakTuueckas pabora Ne 7.
59 Pemenune s3xcnepuMeHTanbHbIX bubmuorexa [IOK
3a7ad4 1mo reMe «Baxxuenmme https://m.edsoo.ru/00ae3de8
METaJUJIbl U UX COSTUHCHUS
60 Brruncnenus no ypaBHEHUsIM bubmotexa [JOK
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XUMHUYECKUX PEAKI[U, €CITU OJUH
13 PEarcHTOB JaH B U30BITKE UK

COEPXKUT NpUMECH. Bruucienus
MacCOBOM JI0JIM BBIXO/1A MPOAYKTa

https://m.edsoo.ru/00ael750

peaxkiuu
61 O06o0mIeHre U CHCTEeMaTH3aIUS 1
3HaHUU
Kontponpnas pabora Ned o reme
62 «Baxueiime MeTauIbl U UX 1
COCIMHEHHUSD)
63 BeectBa n MaTtepuaisl B 1 bub6mmorexa IIOK
MMOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubmmorexa [IOK
OKpY’KaIOILEN CpeIbl https://m.edso00.ru/00ae4270
65 Ponp xumnu B penieHun 1 bubmmorexa LIOK
HKOJIOTUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O6001meHne u 1 bubmmoreka LIOK
cucTeMaTu3alusd 3HaHuU https://m.edsoo.ru/00ae0d0a
67 PesepBHbIii ypok. O0o0menue u 1 bubmmorexa [IOK
cucTeMaTH3alus 3HaHU I https://m.edso00.ru/00adb33c
68 PesepBHblii ypok. O00011eHUE U 1 bubmuoreka LIOK
CHCTEeMaTu3allus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

» Xumus: 8- kinacc: 6a30BbIN YPOBEHB: YUCOHUK; 5-¢ U3aHNUE,
nepepaborannoe, 8 knacc/ I'abpuensia O.C., Octpoymon N.I'., Cnaakos C.A.
AxnnonepHoe obmiectBo «M3narenscTBo «lIpocBenienue»

» Xumus, 9 kiacc/ 'adpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.

Axunoneproe oomectBo «M3narenpctBo «IIpocsemnienuey

METOINYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

https://edsoo.ru/Predmet_Himiya.htm

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET

https://resh.edu.ru/subject/29/






