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INOACHUTEJIBHASA 3AIINCKA

IIporpaMMa 1o XuMuu Ha YpOBHE OCHOBHOI'O OOIIIETO 00Opa30BaHUs COCTABIIEHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOECHHUS OCHOBHOM 00pa3oBaTeNbHOM MpPOrpaMMbl OCHOBHOTO
obmiero obpaszoBanus, npenacraBieHHbx B PI'OC OO0, a Taxke Ha OcHOBe (henepanbHOM
pa0oueil mporpaMMbl BOCIUTAHUS U € Y4ETOM KOHLEMIUK MpenojaBaHus y4eOHOro npeaMera
«Xumus» B 00pazoBaTenabHbIX opranuzanusax Poccuiickoit deneparum.

[Tporpamma mo XumMuM Ja€T NpeACTaBICHUE O LEIIX, oOled cTpaTeruu oOydeHus,
BOCIIUTaHUS M PAa3BUTHUA OOYYAIOIIMXCS CPEACTBAMH Yy4eOHOro NpeaMeTa, yCTaHABIMBACT
00s13aTeNIbHOE TPEMETHOE COJIepKaHKe, MpelyCMaTpUBaeT pacipeesieHHe ero mo Kiaccam U
CTPYKTYpHUpOBaHHE I10 pa3fiesiaM U TeMaM NPOrpaMMBbl [0 XUMUHU, ONPEEINISIET KOJUYECTBEHHBIE
U KaueCTBEHHBIE XapaKTEPUCTUKU COJECpPKaHUS, PEKOMEHJIYEMYIO I0CIIEI0BaTEIbHOCTD
U3YYECHUS XUMUU C YUYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JJOTUKU y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, OnpeaessieT BO3MOXKHOCTU NpeIMeTa A
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOEHMsI OCHOBHOM 00pa3oBaTeIbHOH MporpamMmbl Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a Takke TpeOOBaHUHN K pe3ysbTaTaM 00y4eHUsI XUMUHU
Ha YpOBHE Leleld HW3ydyeHUs TMpeaMeTa U OCHOBHBIX BHJIOB Yy4eOHO-TIO3HaBaTEIbHOMN
JeSITeTLHOCTH 00yUaloIIerocs 0 OCBOCHUIO yUYEOHOTO COJIEpIKaHMUS.

3HaHUE XUMHH CIYKHUT OCHOBOU il (HOPMUPOBAHHUS MUPOBO33PEHHUSI 00yUaIOMIerocs, ero
MIPEJICTaBICHUNA O MaTEPUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT GOPMUPYEMBIE XUMHEH
MIPEJICTaBICHHS O B3aUMOINPEBPAIICHUAX SHEPTUU U 00 DBOJIOLMHU BEIECTB B MPUPOJE, O MYTAX
pemieHuss I00aIbHBIX MPOOJIEM yCTOMUMBOIO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOH,
HHEPIreTUUECKOM, MUILEBON U 3KOIOTHYeCKOi 0e30I1acHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3y4yenne xumuu:

CHOCOOCTBYET pealu3alii BO3MOXHOCTEH s caMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI IMYHOCTH, €€ 0011el U (yHKIMOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B )OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CITOCOOHOCTEH 00ydarommxcs,
HaBbIKOB ~HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUI, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOM JKU3HH, TaK U B
npodecCHOHATIBHON J1eTENbHOCTH;

3HAaKOMHUT CO CHEIU(PUKONH HAyYHOTO MBIIUICHHS, 3aKJIa/JbIBAE€T OCHOBBI LEJIOCTHOTO
B3IJIs/1a HA €JMHCTBO MPHUPOJIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TANlOM B (POPMHUPOBAHUU
€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOCTBYeT (POPMUPOBAHUIO I[IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAayYHBIM
3HaHUSAM, K MPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOHl BKJaJ B 3KOJOrMueckoe oOpa3oBaHHE
o0yyJaronmxcs.

JlanHble HampaBiieHHs B OOy4YEeHHH XUMHUH 0OeCredMBaroOTCs CHEIU(PHUKON colep:kaHus
y4eOHOro mpeaMeTa, KOTOpBIH ABISETCA MEAAroTHYecKd aJalTHPOBAHHBIM OTpPa)KEHUEM
0a30B0Oi HAYKM XMMUU Ha ONIPe/IeIEHHOM JTarle e€ pa3BUTHS.

Kypc xuMuum Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHUE
00yYaroMKUMHUCS CUCTEMbI NEPBOHAYATIBHBIX MOHATHH XHUMUHU, OCHOB HEOPTaHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIBbHBIX 3HAUMMBIX IOHATUN OPraHNYECKON XUMUH.

CtpykTypa colepKaHHs MPOTpaMMbl 10 XMMHU COPMHPOBAHA Ha OCHOBE CHUCTEMHOTO
nonxona kK e€ mzydenuro. CopepkaHHe CKJIaIbIBACTCSI U3 CHCTEMbI MOHITHH O XHMHUYECKOM
AJIIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATHH O XUMHuYecKod peakiuu. O6Ge 3TH CHUCTEMBI



CTPYKTYpPHO OpraHM30BaHbl 10 NPUHIUIY MOCJIEAOBATEIBHOIO PAa3BUTUS 3HAHUN HAa OCHOBE
TEOPETUUECKUX NPEICTaBICHUN PA3HOTO YPOBHS:

- a@TOMHO-MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCET'O €CTECTBO3HAHUS;

- Ilepuonnueckoro 3akona /[[. . MenzeneeBa kKak OCHOBHOI'O 3aKOHA XUMHH;

- YU€HUS O CTPOEHUH aTOMa U XUMUYECKOM CBS3H;

- IPEJCTaBICHUNA 00 AJIEKTPOIUTUUECKON JUCCOLUAIIMH BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE OMIIMPHYECKN IIOIYYECHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IOCIEAOBAaTEIbHO OT OJHOTO YPOBHSA K Jpyromy,
BBINOJIHASA (YHKIMU OOBSACHEHHS] W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOIYUYEHHS U3yUaeMbIX BEILECTB.

OcBoenne mnporpaMMbl MO XHUMHUH CHOCOOCTBYET (POPMUPOBAHHUIO IPEICTABICHHUS O
XUMHUYECKON COCTABIIAIONIECH HAay4YHOW KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOW INPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METO/laM MM03HaHUs B Hayke. M3yuenne xumun
INPOUCXOAUT C TMPHUBJIICYEHHMEM 3HAHUN U3 paHee UW3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buonorus. 5—7 knaccbe» u «Dusnka. 7 Kiacey.

[Tpu n3yueHnH XUMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUM OCHOB XMMHUUECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON NEATETbHOCTH YeJIOBeKa U KaK OJHOTo
U3 KOMIIOHEHTOB MHPOBOH KyJbTYphl. 3a7aya yueOHOro mpeaMeTra COCTOMT B (pOpPMUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEHIIMX (aKTOB, MOHATHUH, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B
MPUOOILEHNHN K HAyUYHbIM METO/IaM [TO3HAHUS IPU N3YYEHHUH BELECTB M XUMUYECKUX peaKluil, B
GOpMUPOBAHUM M PAa3BUTHH IMO3HABATENIbHBIX YMEHUH H HX MPUMEHEHHMH B Yy4eOHO-
[IO3HABATEJILHOM U y4eOHO-HUCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl OE€3011aCHOTO
oOpaleHus C BelECTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipy M3ydyeHUM XMMHU Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Ba)KHOE 3HAUYEHUE
npuoOpenu Takue 1e, Kak:

- (hopMupoBaHHE MHTEIIEKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYAHHUYECTBY, CaMOCTOSTEIIbHOMY IPHHATUIO PpEIIeHUH, CHOCOOHOW aJanTHpOBaThC K
OBICTPO MEHSIOIIUMCSI YCIIOBHSM KHU3HH;

- HampaBJIEHHOCTh OOYYEHHs Ha CHUCTEMaTHYeCKOoe MpHOoOIIeHHe o0yyaromuxes K
CaMOCTOSITCJIBHOM ~ ITO3HABaTEJIbHOM  JEATENBHOCTH, HAy4YHbIM  METOJaM  IO3HaHUS,
(bopMHPYIOIIUM MOTUBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMMU;

- o0ecreyeHue YCIIOBHM, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OO0YYaroIMMKCS OIbITa
pa3sHOOOpa3HOM NEsTEeIbHOCTH, MO3HAHHUS M CaMOIO3HAHUS, KIHOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI), UMEIOIINX YHUBEPCAIIbHOE 3HAYEHUE JUISl Pa3INYHbIX BUAOB J€ATEIbHOCTH;

- (opmupoBanue oOmiel GyHKIIMOHAIBHOM M €CTECTBEHHO-HAYYHOM ITPaMOTHOCTH, B TOM
YyHUClie YMEHUI OOBSCHATH M OLICHHWBATDH SIBIICHUS OKPY’KAIOLIETO MUPA, WUCIOJIb3Yys 3HAHUS U
OMNBIT, TOJYyYEHHBbIE INPU H3YYEHUH XUMMH, NPUMEHATh MX IpH peleHHH npolieM B
MIOBCEIHEBHOM JKU3HU U TPYAOBOH IEATEIBHOCTH;

- (opmupoBanue y o0yyaromuxcs I'yMaHUCTHUECKUX OTHOUICHUH, TOHUMaHMs [IEHHOCTH
XMMHMYECKMX 3HAHUHU Ui BBIPAOOTKU SKOJIOTMYECKU LIEIeCO00pa3HOro MOBEACHUS B OBITY U
TPYZLOBOW [JEATEIBHOCTH B LEIAX COXPAHEHHs CBOErO 30POBbS M OKPY’KAKOLIEH IPUPOIHOU
Cpelbl;

- pa3BUTHE MOTHBALUU K O0YUYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEUETOBEYECKHUX IIEHHOCTEH, T'OTOBHOCTU K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HalIPaBJICHHOCTH AaJbHEHIIero 00yueHus..



OO1ee 4nCno 4acoB, OTBEACHHBIX M M3YYCHHsS] XMMHUU HA YPOBHE OCHOBHOTO OOIIETO
obOpa3oBanus, coctanisier 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heflen0), B 9 kinacce — 68
qacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHbIe XMMHYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUM B KM3HM 4YeJOBEKa. XUMHS B CHUCTEME HayK. Tenma u
BemiecTBa. PuU3MYECKHE CBOMCTBAa BEIIECTB. ArperatHoe coctositHue BemiectB. [loHsTue o
MeTOJIaX MOo3HaHus B XuMUU. YucTeie BemiecTBa U cMecu. CriocoObl pa3ielieHnus cMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
IIpocTeie U cl10KHBIE BEMECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckass (¢opmyna. BalleHTHOCTH aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJISIpHASI
Macca. MaccoBast 1011 XUMHUYECKOTO AJIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Monbs. MonsipHass macca. B3auMocCBsI3bp KOJIMYECTBA, MAacChl U
quciia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacu€Tel mo popMysiaM XUMHUYECKUX COSAMHEHUH.

du3znueckre M XUMUYECKHUE SABJICHMS. XHMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHHS MAacChl BEIIeCTB. XUMHUUeckre ypaBHeHHs. Knaccudukanus XUMHUUECKUX PEaKIIHii
(coenuHeHUs, pa3IOKEeHHUs, 3aMEILLICHHS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOW MOCYJIOW, MpaBWIaMU pabOTHl B J1a0OPaTOpUU M MpHEMaMHU
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYAOBaHHEM, M3YyUYCHHE U ONMUCaHUE (U3HMYECKUX CBOMCTB
00pa310B HEOpraHMYECKHX BEIIEeCTB, HaOMIoAeHHE (U3NYECKUX (IUIaBIEHUE BOCKA, TasiHHUE
JbJa, pacTUpaHUE caxapa B CTYINKE, KUIIEHUE U KOHJIEHCAIUS BOJAbI) U XUMHYECKHUX (FOpeHHE
CBEYM, MPOKAJIMBAHHE MEIHON MPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KHUCJIOTOW) SIBIICHUH,
HaOII0/IEHUE U OMHCAHKUE MPU3HAKOB MPOTEKAHMsS XMMHUUYECKUX PEaKIui (pa3ioKeHHe caxapa,
B3aMMO/ICHCTBHE CEpHOU KUCIIOTHI C XJIOPUAOM Oapusi, pasnoxenue ruapokcuna meau (1) mpu
HarpeBaHWH, B3auUMOJeHcTBUE jxene3a ¢ pactBopoMm comu Mmeau (II), m3yuenume crmoco6oB
pa3fiesieHus CMeceil: ¢ IMOMOIIbI0 MarHura, (QUIbTPOBaHME, BbIApUBAHUE, IUCTUILIALUA,
XxpomaTtorpadusi, IMpPOBEIEHUE OYUCTKM MOBAPEHHOM coONM, HaAOJIOJEHUE U OINHCaHUE
pEe3yabTAaTOB IMPOBEJACHUS OMNbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHUE
MoIeJIel MOJIEKYJT (IITapOCTEPIKHEBBIX ).

BaskHeiilmue npeacTaBuTe/ I HEOPraHUYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kucinopon — 371eMeHT M NpOCTOE BEUIECTBO.
Haxosxnenue kucinopoja B npupoje, pu3HuecKkue 1 XUMHUYECKUE CBOMCTBA (PEaKLUU TOPEHHS).
Oxcunpl. Ilpumenenue kuciaopoga. CrocoObl TONXy4eHHUS KHCIOpoJa B JabopaTopuu |
npoMbIIIIeHHOCTH. KpyroBopot kucinopona B mpupojae. O30H — alIOTpONHAs MOAU(DUKAIUSL
KHCIJIOPOJA.

TeroBoit 3¢ddekT XuMHUUEeCKONW peakluH, TEePMOXMMHUYECKUE YpaBHEHHS, B5K30- U
SHAOTEPMUYECKHE peakluu. TOIUIMBO: Yrojllb M METaH. 3arpsA3HEHUE BO3[yXa, YCHICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOsL.

Bomopon — omeMeHT M mpocToe BemiecTBO. HaxoxkzaeHwe Boaopona B IIPUPOZE,
¢du3nUeckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0BI oTy4yeHus. Kucinotel u conu.

Mounsipablii 00bEM ra30oB. Pacy€Thl 10 XMMUYECKUM ypaBHEHUSIM.

dusnueckre CcBOMCTBA BOAbL. Boma kak pactBopurens. PactBopsl. HacwllieHHble
HEHACBILICHHbIE pacTBOphl. PacTBopuMOCTh BemiecTB B Bojae. MaccoBasi 0l BELIECTBa B
pactBope. XUMHYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Ponp pacTBOpoB B IPUPOAE M B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsisHEHUE NPUpOAHBIX BoA. OXpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHuid. Oxcuapl. Krmaccudukanus OKCHIOB:
cosieoOpa3yronue (OCHOBHBIE, KUCIIOTHBIE, aM(OTEpHBIE) U HecosieoOpasyromue. Homenknarypa
okcu10B. du3nueckre U XMMHUYEcKre cBoiicTBa okcuoB. [loyueHne okcumos.

OcnoBanusa. Krnaccudukanus ocHOBaHWM: IMIETOYM W HEPACTBOPHUMEBIE OCHOBAHUS.
Homenknarypa ocHoBanuid. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBAaHMH.

Kucnotsl. Knaccudpukanus xucnor. Homenkinarypa kucinoT. @uszndyeckue U XUMUYECKHE
cBorcTBa KUCNOT. P akruBHocTH MetaiioB H. H. bekerosa. [1osydenue kuciuor.

Conu. Homenknarypa coneit. dusnyueckne U xumudeckue cBomctBa coneil. [lomyuenue
COJIEH.

['eneTnyeckas cBSI3b MEX/1y KJIacCaMU HEOPraHUYECKUX COEAMHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTpeeNIeHUue COJepKaHUs KUCIOpoJa B BO3AyXe, MOIyUYeHHe, COOMpaHue,
pacro3HaBaHME W HU3yuY€HHE CBOICTB KHCIOpOJa, HAOMIOJCHHE B3aWMOJICHCTBHS BELIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHMSI M NPEKPAILEHUs] TOpeHus (Iokapa), 03HaKOMJIEHHE C
o0Opa3llaMu OKCHJOB M ONHCAaHUE MX CBOMCTB, IOJyuyeHHE, COOMpaHHE, paclio3HaBaHUE U
M3y4YeHUEe CBOMCTB BojoOpona (TopeHue), B3auMojeicTBue Bojaopona ¢ okcuaoMm meau (II)
(BO3MOHO HCTIOJB30BaHUE BUICOMATEPHUATIOB), HAOIOACHHE 00pa3IlloB BEIIECTB KOJTMYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEW PacTBOPEHMS BEIIECTB C Pa3jIMYHON pacTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOM MAcCOBOMl J0Jiell pPacTBOPEHHOTO BEIIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTalUlaMH (HaTpueM M KajbIleM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIEA0BaHHE OOpa3l0OB HEOPraHMUYECKUX BEIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0IeHHEe M3MEHEHMs OKpAacKd WHAMKATOPOB B PacTBOpax KUCIOT U MIEJOoYel, M3ydeHue
B3aumozeiictBus okcuga Mmeau (II) ¢ pacTtBopom cepHOM KHUCIOTBHI, KHUCIOT C METallaMH,
peakuuii HEUTpaIU3alUM, IOJyYEeHUE HEPACTBOPHUMBIX OCHOBAHHM, BBITECHEHHE OIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIeHHE SKCIIEPUMEHTAIBHBIX 3aau 1o TeMe «Baxnelime
KJIACChl HEOPTAHUYECKUX COCTUHEHUI.

[epuoaunyeckuii 3axkon u Ilepuoanueckasi cucrema xumudeckux jiementon JI. H.
MenpeneeBa. Ctpoenune aroMoB. XUMHYeCKasi CBA3b. OKMCINTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuumn

[lepBpie TOMBITKA KIACCUPUKALUK XUMHUYECKUX dJeMeHToB. [loHsATHE O Tpymmax
CXOJHBIX 3JIEMEHTOB (ILIE€JIOYHBIE U IIEJTOYHO3EMENIBHBIE METAJUIbI, TAJIOI€Hbl, HMHEPTHBIE T'a3bl).
DJIeMEHTBI, KOTOphIe 00pa3yIoT aM(pOoTepHBIE OKCUIBI M THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMHU4Yeckux »dieMeHtoB /[[. .
MenneneeBa. Koporkonepuognas u junmHHONepuoaHas ¢opmsl [lepuoanueckoit cucteMbl
xumudeckux siemeHToB J[. M. MenneneeBa. Ilepuonst m rpynmnbl. PU3HYECKHI CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMmHbIX sfep. HMszoronel. OnekTponsl. CTpoeHHe
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMHUECKUX 31eMeHTOB [leproandeckoit cuctembl
. W. MenngeneeBa. XapakTepUCTHKA XUMHUYECKOIO »JJEMEHTa IO €ro MOJIOKEHUIO B
ITepnonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS pauyca aTOMOB XUMUYECKHX IEMEHTOB, METAJUTMUECKUX U
HEMETAJIMYECKUX CBOMCTB IO IPyIIaM U Mepruoiam.



3nauenue [lepuonnyeckoro 3akoHa u Ileproanueckoil CUCTEMbI XUMHUYECKUX IJIEMEHTOB
JUIsl pa3BUTHA Hayku U npakTuku. J[. . MenzeneeB — yd€HbIN U TpaXKJaHUH.

Xumuueckas CBSA3b. KoBasieHTHas (monsipHas u HENOJISIpHAsT) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKHUX JIEMEHTOB. MloHHAas CBS3b.

Crenenp  okucieHHs.  OKHCIMTENIBHO-BOCCTAHOBUTENBHbIE  peakiuu. [Ipomecchr
OKHCJICHHA U BOCCTaHOBJICHH. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

u3yuyeHue oO0pa3loB BEIIECTB METAIOB M HEMETAJJIOB, B3aUMOJEHCTBHE THAPOKCHIA
IIMHKA C pacTBOPaMHU KHUCJIOT M IIENOYEH, IPOBEJEHUE OMBITOB, MIUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHUE, PEAKIIUU Pa3JI0KEHNUS, COSTUHEHMS).

Mescnpedmemmnie ceasu

Peanuszanus MeXnpeaMeTHbIX CBA3€H MPU M3yYEeHUU XMMHUHU B 8 KJIacCe OCYIIECTBISAETCS
yepe3 HCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TOHATUH, TaK U MOHSTHIH,
ABIIAIOIIUXCS] CACTEMHBIMHU JUISL OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OOme ecTecTBEHHO-HAyYHbIE MOHATHUS: HAay4dHbIH (akT, TUIOTe3a, TEOpHs, 3aKOH,
aHauu3, CHUHTe3,  KilaccupUKaAIMs,  IMEepPUOJAWYHOCTb,  HAOIIOAECHUE,  DKCIIEPUMEHT,
MOZCIINPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aToM, OJJEKTPOH, IIPOTOH, HEWTPOH, HOH, HYKIHWJ, HW30TOIIbI,
pPaZMo0aKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUH 3apsij, BEIIECTBO, TeNO, O0BEM, arperatHoe
COCTOSTHUE BEIECTBa, ra3, (pU3MUECKHE BEIUMYMHBI, €AMHUIIBI W3MEPEHUs, KOCMOC, IUIAHETHI,
3BE31161, ComHITE.

buonorus: ¢orocunTes, npixanue, ouocdepa.

I'eorpadusa: armocdepa, runpocdepa, MHHEpaldbl, TOpPHbIE TOPOAbI, IOJIE3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo m XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMu4yeckux »dieMeHroB J[. .
MenneneeBa. CrTpoeHHe aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB XMMHMUYECKUX
AJIEMEHTOB IEPBBIX TPEX INMEPHOJOB, KaIMs, KajdblUid M WX COCIWHEHHH B COOTBETCTBHUH C
IIOJIO’KEHUEM DJIEMEHTOB B [lepnondeckol CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenune BemecTBa: BHIbl XMMHYECKOM CBSI3U. THIBI KPHUCTAUIMYECKUX PEIIETOK,
3aBHCHMOCTb CBOMICTB BELIECTBA OT THUIA KPUCTAIIIMYECKONW PEIIETKM M BUAA XUMHUYECKOU
CBSI3U.

Knaccugukamuss ¥ HOMEHKJIATypa HEOPraHHMYECKHMX BEIIeCTB. XHWMHYECKHE CBOWCTBA
BEILIECTB, OTHOCAIIMXCS K pa3jIMYHBIM KJIaCCaM HEOPraHWYECKUX COCIUHEHUN, T€HETHYECKast
CBSI3b HEOPTraHNYECKHUX BEIECTB.

Knaccudukanus XuMHUUECKUX Peakuil Mo pa3inyHbIM MpU3HAKaM (110 YHCIy U COCTaBy
YYacTBYIOLIMX B pEaKIUH BEUIECTB, MO TEIUIOBOMY 3((dekTy, Mo H3MEHEHMIO CTeleHeil
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacTHIO KaTajau3aTopa). DK30- U
SHIOTEPMUYECKHUE PEAKLMHU, TEPMOXUMUYECKUE YPABHECHMUS.

[TonsTHe O ckopocTH XuMHUecKo peakuuu. IloHsTHE 00 OOpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakuusx. [[oHATHE O TOMOIeHHBIX M TI'eTEepOreHHbIX peakuusax. llonsatue o
karamuse. llonstme o xumudyeckoM paBHOBecuH. @DaxkToOpbl, BIUAIOIIME HA CKOPOCTh
XUMHYECKON PEAKLIUU U MTOJIOKEHUE XUMUYECKOTO PABHOBECHSL.



OKHUCITUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMK, JJIEKTPOHHBIA OalaHC OKHUCIMTEIbHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlieHHE ypaBHEHHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ NCIOIb30BaHUEM METO/A HJIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALMU. DIIEKTPOJIUTHI U HEINEKTPoIUThl. KaTtnonst,
aHUOHBI. MeXaHHU3M JIMCCOLIMAlMM BEIIECTB C PA3JIMYHBIMU BUIAMH XUMHUYECKOW CBS3H.
Crenenp auccounanuy. CuibHbIE U ClIa0ble SIEKTPOIMTHI.

Peakiun moHHOro oOMeHa. YCloBHs NMPOTEKAaHUS PEaKUUi MOHHOTO OOMEHA, MOJIHbIE U
COKpAILLEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBAHMM M COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOIUTHYECKON Jucconuanui. KauecTBeHHblE peakIMM Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJENSMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BEIIECTB —
METAJJIOB M HEeMeTa/uioB (rpagura M anmasza), CJIOXKHBIX BEUIeCTB (XJIOpHJa HaTpus),
UCCIIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XHUMMYECKOW PEaKIMH OT BO3AECHUCTBHS Pa3IMUHBIX
(bakTOpOB, UCCIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, IMpOLEcca JUCCOLMALUN
KHCJIOT, Ienodyed M coned (BO3MOXKHO MCIIOJIb30BAaHME BHJIEO MAaTepHaloB), IMpPOBEACHUE
OTBITOB, WIIIOCTPUPYIOIIUX NPU3HAKU MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajJka, BBIJCNICHHE Tra3a, oO0pa3oBaHHWE BOJbI), OIBITOB, HUIIOCTPUPYIOIUX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX pEaKklUUil (FOpeHHEe, peakluu pPA3I0KEHUs, COCAMHEHUs),
pacro3HaBaHME HEOPraHMYECKHX BEIIECTB C IIOMOIIBI0 KAaueCTBEHHBIX pEaKIMi Ha HOHBI,
pellIeHre YKCIEPUMEHTaIbHBIX 3a/1a4.

Hemertayuibl 1 UX coeJUHEHHUS

OOmiast xapakrepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHMsS aTOMOB, XapaKTEpHbIE
crenieHu okucieHus. CtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — TIaJOI'€HOB.
XHUMHYECKHE CBOMCTBA HAa IpHUMeEpe Xjopa (B3aMMOAECHCTBHE C MeETalllaMH, HEMETallllaMH,
menoyamu).  XsopoBopopon. CossHasg KUCIIOTa, XMMHWYECKHME CBOMCTBA, IIOJy4YEHHUE,
npuMeHeHue. JlelicTBre XJiopa 1 XJIOPOBOAOPOa Ha OpraHu3M 4esloBeka. Baxkneimume xjiopuisl
U X HaX0XJIEHHE B IPUPO/IE.

OObmiast xapaktepuctuka s1eMeHTOB VIA-rpynmbl. OcoOE€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue M (U3NYECKHe CBOMCTBA MPOCTHIX BEILECTB —
KHCJIOPO/ia U cepbl. AJUIOTPOINHBIE MOAM(DUKALMU KUCIOPOAa M cepbl. XMMUYECKHE CBOMCTBA
cepel. CepoBOJOpOJ, CTpoeHHe, (U3MYECKHe U XUMHUUEcKue cBoicTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, (pU3MUYECKUE U XUMHUYECKHUE CBOMCTBA
(oOme Kak MpPeACTaBUTENS Kiacca KHUCIOT M CHeruduuecKkue). XUMHUYECKHE peakiuH,
JeKAIMe B OCHOBE IPOMBILIUIEHHOTO croco0a IMOMy4eHHsI CEepHOM KHUCIOThL. [IpumeHeHue
cepHol KucnoTel. Conu cepHOM KUCIOThI, KaUeCTBEHHAs peaklys Ha cyibgaT-uoH. Haxoxnenue
ceppl U e€ coelMHEHUN B mpupone. XHUMHUYECKOE 3arps3HEHHE OKpYXarollel Cpelsl
COEJMHEHUSIMH Cepbl (KMCIOTHBIE JOXAU, 3arpsA3HEHUE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
HpPEJOTBPALICHHUS.

OOmiast xapakTepucTHKa 53JeMEeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEeHM OKUCICHUS. A30T, pacnupocTpaHeHue B Tpupojae, Quznueckue u
XUMHUYecKHe cBoiicTBa. KpyroBopor a3ota B npupojae. AMMHaK, ero (pu3nyeckiue 1 XUMHYECKUE
CBOWCTBA, MOJy4YeHue u npuMeneHne. Conu aMMoHUs, UX (GU3NIECKHE U XUMUYECKHE CBOWCTBA,
npuMmeHeHre. KauecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IMOJIyYeHHE,
¢dusznyeckue M XUMHYECKHE CBoilcTBa (oOmiye Kak TMpeAcTaBUTENs Kiacca KUCIOT H
cneuuduyeckue). Vcnonap3oBaHne HUTPATOB M COJEH aMMOHHMS B KadeCTBE MHHEPAIbHBIX



ynoOpeHuil. XUMHU4ecKoe 3arpsi3HEHUE OKpY Karollel cpeibl COeIMHEHUAMHU a30Ta (KHCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOA0EMOB). PDocdop, ammorpomnHble MoaMpUKALIUU
docthopa, ¢pusnveckne n xumudeckne cpoictBa. Oxeup docdopa (V) u pocdopnas xucnora,
¢uznyeckne M XMMUYECKHE CBOWCTBa, moiyuyeHue. lcmonb3oBanue ¢(ochaToB B KadecTBe
MUHEPAIBHBIX Y100pEHHI.

OO6mrast xapaktepuctuka smeMeHToB I[VA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble CTENIEHW OKUCICHUA. YTIEepOol, aJuIOTPOIIHbIe MOAU(DUKALINY, PACIPOCTPAHEHUE B
npupoze, pusnueckue U XuMuueckue cBoictra. Ayncopobuus. KpyroBopot yrieposa B npupose.
Oxcunpl yriaepona, ux pusnyeckue U XUMHUYECKHUE CBOMCTBA, JICHCTBUE HA KUBBIE OPTaHU3MBI,
MOJyYeHHE U TPUMEHEHHE. DKOJIOTHYECKUEe MpoOJIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIIOTE3a TJI00ATBHOTO TMOTEIJICHNsI KIMMAaTa, MapHUKOBBIA 3¢ ¢eKkT. YroiapHas KUCiIoTa U eé
cony, WX (pU3MUECKHMe M XMMHUYECKHE CBOWCTBA, TMOJNy4YeHHE W TNpuMeHeHue. KadecTBeHHas
peakuusi Ha  KapOoHaT-moHbl. Mcmonb3oBaHnue  kapOOHaTOB B OBITY, MeIHULUHE,
IPOMBIIIJICHHOCTH U CEIIbCKOM XO3HCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUAX yriepoja
(MeraH, 3TaH, JTWJEH, AalleTWIEH, O3TaHOJ, IJIMLEPUH, YKCycHas Kuciota). I[IpuponHsie
UCTOYHUKU YTJIEBOJOPOIOB (yroib, MPUPOAHBIA ra3, HEPThb), MPOAYKTH HUX TNepepabOTKu
(OeH3uH), UX POJIb B OBITY U MPOMBIIIICHHOCTH. [ToHATHE O OMOIOrMYECKH BasKHBIX BEIIECTBAX:
JKUpax, Oelkax, yriaeBoJax — M WX pOJU B JKM3HM 4YelloBeKa. MarepuasbHOE €IMHCTBO
OpPraHUYECKUX U HEOPTaHMYECKUX COCAMHEHUM.

Kpemuuii, ero ¢Qusnueckre M XUMHYECKHE CBOWCTBA, IOJy4YeHHE M IpPHUMEHEHUE.
Coenunenuss kpemHus B npupozae. OOmmue mpeacraBieHus o0 oxcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, IIEMEHT, OeTOH, jxene300eToH. IIpobiembl
0€30IacHOT0 UCIOJIb30BaHUS CTPOUTENIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM HKHU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHne oOpa3loB HEOPTaHMYECKHX BEIIECTB, CBOWCTB COJSTHOW KHCIOTHI, IPOBEICHHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPUA-UOHBI M HAONIOJEHUE TPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpakarome (U3NIECKNe W XUMUYECKHE CBOWCTBA TaJIOTEHOB M WX COCAMHEHHUH (BO3MOXHO
WCIIOJIH30BaHNUE BHJICOMATEpPHAIOB), O3HAKOMJIEHHE ¢ 0OpasmamMu XJOpHUIOB (TaJOTCHHIIOB),
O3HaKOMJICHHE ¢ oOpa3uamu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJEOMaTEepHaIoB), HaOdIofeHHWe Tpoluecca oOOyINIMBaHUS — caxapa TIoJA  JeicTBHEM
KOHIIGHTPUPOBAHHON CEPHOM KHMCIIOTHI, U3yUueHHE XMMHUYECKHX CBOMCTB pa30aBIeHHON cepHOI
KHCJIOTHI, TIPOBEJICHHE KaueCTBEHHOM peakiM Ha Cyiab(paT-uOH W HaAOII0JEeHUE TpU3HaKa ed
NPOTEKaHUs, O3HAKOMJICHHE C (PU3MUYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa M MX COSAMHEHHH
(BO3MOYKHO MCIIOJIb30BAHHUE BHIEOMATEPUANIOB), 00pa3iaMH a30THBHIX U (hOCHOPHBIX y100peHuil,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W HU3YYEHHE CBOICTB aMMMaka, IpPOBEJIECHUE
KayeCTBEHHBIX pPEaKUMid Ha HMOH aMMOHUA M ¢ocdar-MoH M H3y4YeHHE MPHU3HAKOB UX
NPOTEKaHUs, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHOM a30THOW KUCIOTBI C MEIbI0 (BO3MOXKHO
UCTOJIb30BaHUE BHJIEOMATEPUANIOB), M3Y4YEHHE MOJENCH KpUCTAIUIMYECKHX pPEUIETOK aiMasa,
rpapura, ¢yiepeHa, O3HAKOMJICHHE C IPOLIECCOM aJcopOLMU PAaCTBOPEHHBIX BEILECTB
aKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOrasa, MOIy4YeHUE, COOMpaHKe, paclio3HaBaHHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHHE KaueCTBEHHBIX pEaKklMi Ha KapOOHAT U
CHIIMKAaT-HOHBl M W3Y4YCHHWE TPU3HAKOB MX NPOTEKAHWS, O3HAKOMIIEHHE C MPOAYKIHUECH
CHIIMKaTHOW TPOMBIIIJICHHOCTH, PEIICHHE JKCIIEPUMEHTAIBHBIX 33134 1o TeMme «Bakneimme
HEMETaJJIbl U UX COCIUHEHUS».



MeTa/uibl M UX COeIUHEHUS

OOmiasi XapakTepuCTHKa XWMHUYECKUX DJJIEMEHTOB — METAaUIOB Ha OCHOBAaHWUU WX
nonoxkeHus B [lepronnueckoit cucreme XxumMuieckux 3yemMeHToB . 1. MeHneneeBa u CTpoeHUs
atomoB. CTpoeHue MeTaioB. MeTainyeckas CBsi3b W MeETaUIMUecKas KPUCTaJUTHYECKast
peméTKa. OJEKTPOXUMHUYECKUN PsJ HAnpsDKEHUM MeTauioB. PU3MYEeCKHe U XUMHUYECKHE
cBoiicTBa MeTayyioB. OOmmMe crnocoObl nonydeHus mMetauioB. [IoHsATHE 0 KOPPO3UM METAIJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyTYH, TIOPATIOMUHHMI, OpoH3a) U
UX MMPUMEHEHHE B OBITY U MTPOMBIIIIJICHHOCTH.

[[lenounble MeTalIbl: TIONIOKEHUE B [lepronnueckoi cucreMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpo€HHE WX aTOMOB, HaXxOjaeHHE B mpupoze. dusnyeckue U XUMUUYECKHE
CBOMCTBA (Ha mpuUMepe HaTpus U Kanusi). OKCUAbI U TUAPOKCUABI HaTpUs U Kanus. [I[puMenenue
IIEJIOYHBIX METAJUIOB U UX COCIMHECHUM.

[[lenouyHo3emMenbHBIE METAUIBl MarHuidi W KajdblMil: mojoxkeHue B llepmoamdeckoi
cucreMe xumudeckux sneMeHToB JI. M. MeHnneneeBa, cTpoeHHME MX aTOMOB, HAXOXKJICHHE B
npupoge. Pu3nueckue U XMMUYECKHUE CBOMCTBA MArHUs M Kanblus. BaxHeilline coennHEHUs
KanbIus (OKCUM, TUAPOKCHU, cOoNn). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHeHUS!.

Amomunuii: nonoxenue B Ilepumonuueckoid cucreMe xumudeckux snementoB [ .
MenneneeBa, CTpOEHHE aTOMa, HaxoXJAeHUe B npupoje. Ou3znueckue U XUMUYECKUE CBOMCTBA
ATIOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCH/IA U THIPOKCHUA ATTFOMUHUSI.

Kenezo: mnonoxenue B Ilepuomnueckoil cucreme XuMHueckux daemeHToB [[. U.
MenneneeBa, CTpoeHHE aTOMa, HaxoXJaAeHue B npupoje. Ousznueckne 1 XMMUYECKUE CBOMCTBA
xene3a. Oxcunpl, ruapokcuabl U conu skeneza (1) m xemeza (III), mx cocras, cBoiicTBa U
MOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METalIOB M CIJIaBOB, WX (PU3NYECKUMH CBOWCTBaMH,
M3Y4YEHUE PEe3yJIbTAaTOB KOPPO3UH METAIOB (BO3MOXKHO HCIIOJIb30BAHHME BUICOMATEPUAIIOB),
OCOOCHHOCTEH B3aMMOJICHCTBYS OKCUIA KaJIbIMs U HATPHS C BOJOW (BO3MOXHO HCIIOIH30BAHHE
BHUJICOMATEPHAJIOB), KCCIICIOBAHUE CBOMCTB JKECTKOM BOJBI, Tpollecca TOPEHHUs jKele3a B
KHCIIOpoJie  (BO3MOXXHO  HWCIIOJIb30BAaHWE  BUICOMATEPHANIOB), TMPU3HAKOB  MPOTECKAHUS
KauyeCTBEHHBIX peaKlMii Ha MOHBI: MarHus, KaJblius, aTlOMUHUS, [IMHKA, kene3a (1) u xenesza
(I11), meam (1), HAOMrOICHME W OMKMCAHUE MPOIIECCOB OKPAITMBAHMS TUIAMEHU MOHAMHU HATPHS,
Kamusl U KaJblidg (BO3MOXHO HCIIOJIb30BaHKME BHAEOMATEPUAIOB), UCCIEN0BaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS U TUJIPOKCUA LIMHKA, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a]a4 MO0
Teme «BaxkHelIme MeTallyIbl U UX COCTUHEHUSD.

XuMHuS M OKPYKaOLIasA cpeaa

BeniecTtBa m maTtepuansl B MOBCEIHEBHOM XKU3HU 4YeloBeKa. be3omacHoe MCrnoab30BaHUE
BEIIECTB M XHMHUYECKHX peaknuii B ObITy. [lepBas momomp Nmpu XUMHUYECKHX OXKOTaxX H
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarollen cpeipl (MpeaeabHas JOmycTUMasi KOHIEHTpaus
Beniects, nanee — [1/IK). Pons xuMuu B pemieH# KOJI0THYECKUX poodIeM.

Xumuueckuii Ixcnepumenm:

n3yuyeHue o0pasioB MaTeprasoB (CTEKIIO, CIIaBbl METAJIJIOB, TOJUMEPHBIE MATEPUAIIbI).

Mescnpedmemnnie ceasu

Peanuzamus MeXNpeIMETHBIX CBSI3€H MPU U3YyUYEHUU XUMHUHU B 9 KIlacce OCYIIECTBISETCS
yepe3 MCIOJIb30BAaHHWE KaK OOIIMX ECTECTBEHHO-HAYYHBIX TIOHSATHW, TaK U TOHATHH,
SBJISIFOLIIUXCS] CACTEMHBIMM JIJIS1 OT/I€IIbHBIX PEMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.



OOIIre ecTeCTBEHHO-HAYYHbIC TOHSATHS: HAyudHBId (DaKT, THIOTE3a, 3aKOH, TCOPHS,
aHaJIu3, CUHTE3, KITaccuQuKaIus, NIEPUOAUYHOCTD, HaOJII0IeHUE, JKCIIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(h(eKT, TEXHOIOTHS, MaTepHUaIbl.

®usuka: Marepus, aToMm, D3JJIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIWJI, HW30TOIbI,
pPaaOaKTUBHOCTD, MOIJICKYIJIa, 3HeKTpI/I‘IeCKI/II\/'I 3apsanm, IIPOBOAHUKU, MOJIYITPOBOAHHKH,
JIMDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSHHE BEIIECTBa, Ias,
pacTBOp, pPacTBOPHUMOCTh, KPUCTAJUTHYECKAss pEIIETKA, CIUIAaBbl, (U3UYECKHE BETMUYHHBI,
CIIMHUIIBI K3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, TUIAHEThI, 3BE3]1b1, COIHIIE.

buonorusi: ¢orocuntes, apixanue, Ouocdepa, dKocHcTEMa, MHUHEPATIbHBIC YI0OpEHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MATATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpAIb, TOPHBIE MOPOJABI, IMOJIC3HBIC
HACKOIAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IMPOI'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3YyJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO 0O0IIEero o0pa3oBaHUs
JIOCTUTAIOTCS B X0Z€ 00Y4YEHUsI XMMUU B €JUHCTBE YUYE€OHOM M BOCIIUTATEIbHON JIeATETbHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCUMCKMMH  COLMOKYJIBTYPHBIMH U  JYXOBHO-
HPaBCTBEHHBIMHU LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE MpPaBUIAMU U HOpPMaMH MOBEICHHS U
CHOCOOCTBYIOT IpOIIEcCaM CaMOIIO3HAHUSA, CAMOPA3BUTHUS M COLIMAIN3ALIUN 00YYarOIUXCS.

JIMYHOCTHBIE pe3yNbTaThl OTPaXAalOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CUCTEMOI NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALlMi M paCIIMpPEHHE ONbITA ACSITEIbHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HayYHOMY
HacJle/Il0, TIOHUMAaHMs 3HA4YeHUs XMMHUYECKOH HayKd B JKU3HH COBPEMEHHOro OOLIEeCTBa,
CHOCOOHOCTH BIIaJIETh JOCTOBEpHOU HMH(pOpMaiueil o mepeaoBbIX JOCTHKEHUSX U OTKPBITHAX
MHUpPOBOW M OTE€UYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOWCTBE
MUpa 1 00IIEeCTBa;

2) rpaKIaHCKOI0 BOCIINTAHMSA:

IPEJICTABICHUS] O COLMAIbHBIX HOpPMax M MpPaBUJIAX MEXJIMYHOCTHBIX OTHOILIEHUN B
KOJUJIEKTHBE, KOMMYHUKATHBHONM KOMIIETEHTHOCTH B OOILIECTBEHHO TIOJIE3HOM, YyueOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYTUX BUJAX NEATEIbHOCTH, TOTOBHOCTH K Pa3sHOOOPa3HOM
COBMECTHOHM JIESTEIbHOCTH IPU BBIOJHEHUN Y4eOHBIX, MO3HABATENIbHBIX 3ajay, BHIMOJIHEHUU
XMUMHUYECKUX HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAaHHIO
U B3aMMOIIOMOIIM B IpoLEecCe 3TOH yuyeOHOM AeATeNbHOCTH, TOTOBHOCTHU OLIEHMBATH CBOE
MIOBE/ICHNE M IOCTYIIKM CBOMX TOBApUIIEH C MO3ULUU HPABCTBEHHBIX M IPAaBOBBIX HOPM C
y4€TOM OCO3HAHMS MOCJIEICTBUN OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHHUA:

MHUPOBO33PEHYECKUE  NPEJACTABICHHS O  BEUIECTBE M  XHMHUYECKOM  peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABISIOLIME OCHOBY IS
[IOHUMaHMs  CYIIHOCTH HAy4yHOW KAapTMHbI MHpa, IPEACTaBIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS NMPHUPOJIbI, B3aUMOCBA3AX YEJIOBEKAa C MPUPOAHOM cpenoi, o poiau
XMMHH B TIO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJIICHHbIE Ha IIOJyY€HHWE HOBBIX 3HAaHWM 10 XHMMHUH,
HEOOXonUMBIE Uil OOBSCHEHHS HAOMIOZAEMBIX MPOIECCOB M SBJICHUH, IO3HABATEIHHOMH,
MHPOPMALMOHHON M YUTATEIBCKON KyJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIEHOW PabOTHI
C y4eOHBIMH TEKCTaMHM, CIIPABOYHOH JUTEpPaTypod, NOCTYHNHBIMU TEXHHYECKHUMH CpPEICTBaAMHU
MH(POPMALIMOHHBIX TEXHOJIOTHA;

UHTEepec K OOyYeHMIO M TO3HAHMIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh U CHOCOOHOCTBH K
camM0o00pa30BaHUI0, MIPOCKTHOM U HMCCIEI0BATENbCKON NEATEITbHOCTH, K OCO3HAHHOMY BBIOOpPY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHIIeM;

4) popmMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKHU3HHM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 30POBbIO,
YCTAaHOBKM Ha 3JI0pOBBbIM 00pa3 »U3HU, OCO3HAHME TIOCJIEICTBUN U HENPUSATUE BPEAHBIX
NpUBBIYEK (YHNOTPEOSEHUsI alKorojisi, HapKOTUKOB, KypEHHs), HEOOXOAUMOCTH COOJIOICHUS



npaBuJl 0€30MacHOCTH TpPH OOpalIeHHMH C XUMHUYECKUMHU BEIIECTBAMHU B OBITY U PEabHOM
JKU3HH;

5) TpyA0BOro BOCIMTAHMSA:

HWHTEpEC K MPAKTUYECKOMY M3YUYeHHUI0 TTpodeccuil u Tpyaa pa3iudyHOro poja, yBaKeHHE K
TPyAy H pe3yJbTaraM TPYIOBOM JACSITEIBHOCTA, B TOM 4YHCJI€ HAa OCHOBE INPUMCHCHHS
MpPEAMETHBIX 3HAHUW TO XHWMHH, OCO3HAaHHBIM BBIOOP WHAMBUAYAIBHONH TPACKTOPUHU
MPOJIOJDKEHHsST 00pa30BaHMsI C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATBHON NESTENbHOCTH U
pa3BUTHSI HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJaITHPOBATHCS B MPOPECCHOHATBHOMN Cpe/IE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHMS:

AKOJIOTUYECKHU 1EJIECO00Pa3HOE OTHOIICHHE K MPUPOIC KaK UCTOUYHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0POBOr0 M Oe30macHOro olOpasa >KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICHXHYECKOMY 3/I0POBBIO,
OCO3HAHUWE IIEHHOCTU COOTIOJICHUS MPaBHII 0€30MacHOT0 TMOBEJACHUS MPU pabOTe C BEIIeCTBaMH,
a TaKXKe B CUTYAITUAX, YIPOXKAIOUINX 370POBBIO M KU3HU JIFO/ICH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MONydyaeMble MPU HM3YYCHUH XUMHH, ISl PEIICHUS
3a/1a4, CBA3aHHBIX C OKpYKaroleH MPUPOTHOUN CpesloH, AJis MOBBIIEHUS! YPOBHS IKOJIOTHYECKOM
KyJbTYPBbl, OCO3HAHUS TJI00ATBFHOTO XapaKTepa dKOJIOTHUECKUX MPOOIeM U MyTel WX pelicHHS
MOCPEJICTBOM METOJIOB XMMHH, KOJIOTMUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAJIBHOMN NPAKTUKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX Pe3yibTaTOB BBIJICISIOT 3HAYMMbBIC IS (POPMHUPOBAHUS
MHPOBO33pCHHUS OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHsl, MPUHIIMII, THIOTe3a, (PakT, cucTema,
MIPOIIECC, IKCIIEPUMEHT U JIPYTO€.), KOTOPhIE UCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHHM U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O
[[EJIOCTHOW HAYyYHOW KapTUHE MHpa, U YHHBEpPCAIbHBIC Y4eOHbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOPhIE OOECIEUMBAIOT (POPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOH JESITEIIbHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAJbHbIE YUeOHbIE TelCTBUS

ba3oBble JJornyeckue aelicTBUSA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TIPU OCBOCHHHM 3HAHHM:
pacKpblBaTh CMBICT XMMHUYECKUX TOHSTHNA (BBIACNATh HMX XapakTepHble MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHATUSMHU), UCTIOIH30BATh MOHATHUS I OOBICHEHUS
OTNIENbHBIX (DAKTOB W SIBICHUMN, BBIOMPATh OCHOBAHUS M KPUTEPUU IS Kiaccuuxanmm
XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIMM, yCTaHABIMBATH MPUUUHHO-CIICICTBEHHBIC CBS3H
MEXIy 00BEKTaMU U3yUYEHHUsI, CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTUBHBIC, IEAYKTUBHEIE,
10 aHAJIOTHH ), JIETaTh BHIBOJIBI M 3aKIIFOUCHHS;

yMEHHE TIPUMEHSATH B IMPOIECCE MO3HAHUS MOHATHS (TIPEIMETHBIE M METalpeIMETHEIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH, HCIIOJNB3yeMble B XHUMHUH, MPEOOpPa3OBBHIBATH IIHPOKO
MPUMEHSEMbIE B XUMHUU MOJIEIbHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK (CMMBOJ JJIEMEHTA),
XUMHUYecKas ¢opMyla M YpaBHEHHE XHMHUYECKOM peakIuu — TpU peHIeHHH Y4eOHO-
MO3HABATENIbHBIX 33/lay, C Y4YETOM OTUX MOJENIbHBIX MPEACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBECHHBIC MPU3HAKA H3yYaeMBIX OOBEKTOB — XMMHUYECKUX BEIICCTB H
XUMUYECKUX PEaKIUi, BBIABISATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICJICTBEHHBIEC CBSI3U U
MPOTUBOPEYHS B U3YUaEMBIX MPOIIECCaX U SBICHUSX.

ba3oBble ucciaenoBaTeabCKue AeiiCTBUS:



YMEHHE HUCIOIB30BaTh MOCTABJICHHBIE BOMPOCHl B KaueCTBE MHCTPYMEHTa MO3HAHUS, a
Takke B KadecTBE OCHOBBI sl (DOPMHpPOBAHUS THUIOTE3BI MO TPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

MPUOOPETEHUE OIBITa TIO IIAHUPOBAHUIO, OPTAHHM3AIMH M TPOBEACHHUIO YUCHUYCCKHX
AKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 3a X0JI0M IMPOIIEcca, CAaMOCTOATEILHO MTPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyIUpoBaTh OOOOIIEHHS M BBIBOJBI 1O pe3yJbTaTaM NPOBEAEHHOIO OIBITA,
MCCJIETOBAHMsI, COCTABIIATh OTUET O MPOAETaHHOM padoTe.

Padora ¢ unpopmanmeii:

yMEHHE BBIOUPATh, aHATHU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMAIIUIO PA3TUYHBIX BUIOB
1 (hOpM TIPEJICTABICHHUS, TTOTyYaeMyI0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JTUTEpaTypa
XUMHYECKOTO COJIEp’KaHusl, CIpPaBOYHBIE TOCOOWs, pecypchl HMHTepHETa), KPUTUYECKH
OIICHUBATH MMPOTUBOPECUUBYIO M HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE PUMEHSATh Pa3IUYHBIC METOJIBI M 3aIIPOCHI TIPH ITOUCKE W OTOOpE MHPOPMAITUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAUMBIX ISl BHITTOJIHEHUS! YUEOHBIX U MTO3HABATENIbHBIX 33/1a4
OTpeAeNEHHOr0 THIA, MPUOOPETEHHE OMbITa B OOJACTH MCMHOJIB30BaHUS HHGOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBIIaJIeHHE KyIbTYpPOi aKTUBHOTO MUCIOIB30BAHUS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHMAIbHYIO (OpMY TMpeacTaBICHUS
uH(GOpMAIIMU W WLTIOCTPUPOBATH pEIIaeMble 3a/ladll HECIOXKHBIMU CXEMaMH, JuarpaMmmami,
IpyrumMu GpopmMaMu rpaduKe U 1X KOMOMHAIIUSAMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Tpollecce YUEeOHOM W HCCIe0BaTEIbCKOM
JIESATSIIbHOCTH HH(POPMAIIMIO O BIUSHUH MPOMBIITUICHHOCTH, CEIbCKOTO XO035SHUCTBA M TPAHCTIOPTA
Ha COCTOSIHME OKPY>KarOLIEeH MPUPOTHON CPEdbI.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHS 3aJaBaTh BOMPOCH (B Xoie Auanmora u (WJIM) JOUCKYCCHH) TO CYIIECTBY
obOcyxmaemMoil Tembl, (HOPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCHUTEIBHO BBITIONHEHUS
MPEJI0KEHHOM 3a/1auu;

YMEHHUS MPECTABIISATH MOMyUYECHHBIC PE3yIbTAThI TO3HABATEIILHOM IEATETHHOCTH B YCTHBIX
U TMCHbMCHHBIX TEKCTaxX; JejaTh MPE3CHTAIUI0 pPE3YyJIbTaTOB BBITIOJHEHUS XUMUYECKOTO
JKCIIepUMeHTa (71ab0paTOPHOTO OMbBITa, JIAOOPATOPHOM PabOTHI TO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

yMEHHS y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATENbHON U
MCCIIEIOBATENILCKON NIeATENbHOCTH MPHU PEIICHHH BO3HUKAIOIIUX MPOOJeM Ha OCHOBE Yu€Ta
0o0IIMX HMHTEPECOB W COTIACOBAHMS TO3UIMKA (0OCYXKICHHS, OOMEH MHEHHUSMH, «MO3TOBBIC
MITYPMBD», KOOPAWHAIIUS COBMECTHBIX JICWCTBUMN, ONPEICIICHUE KPUTEPUEB 110 OLIEHKE KadyecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryisiTUBHBbIE YHHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOSTEIBHO ONPECSISTh MEeU JAeITeIbHOCTH, TUTAHUPOBATh, OCYIICCTBIIATD,
KOHTPOJIMPOBATh W MPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOKO JESTEIBHOCTh, BHIOUPAThH
HanOosiee 3(G(dEKTUBHBIE CMOCOOBI  peIIeHHs y4YeOHBIX W TO3HABATENBHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WJIM KOPPEKTUPOBATH MPEIONKECHHBIH aNrOpUTM ACHCTBHIA TpH
BBITIOTHEHUH 3aJaHUil ¢ Y4ETOM TMONy4YeHHsS HOBBIX 3HAHMNA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIIMAX, OIICHUBATh COOTBETCTBUE IMONYUYEHHOTO pe3yibTaTa 3asiBICHHOU IIelH,
YMEHHE HCII0JIb30BATh U aHAIM3UPOBATh KOHTEKCTEHI, IIPE/IJIaraeMbIe B YCIIOBUU 3aJaHUIA.

MNPEIMETHBIE PE3YJbTATHBI

B cocraBe mpeaMETHBIX pPE3yibTAaTOB IO OCBOCHHIO 00S3aTEIBHOTO COJICPKaHMUS,
YCTAHOBJICHHOTO JaHHOW (¢enepalibHOM pabodeidl mporpaMMoil, BBIICIAIOT: OCBOCHHBIC



o0OyyaromuMHUCsl HayyHble 3HAaHUS, YMEHUS M CIOCOOBI JeicTBUHM, cnenuduueckue s
IpeIMETHOW 00nacTH «XUMUs», BHUIBl JEATEILHOCTH MO IOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNN, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyalMsIX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y 00YYAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATHH: aTOM, MOJIEKYJd, XUMUYECKUN
3JIEMEHT, MPOCTOE BEIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAs U
HEOJJHOPO/HAs), BaJEHTHOCTh, OTHOCHTEIbHAas aTOMHas M MOJIEKYyJsipHas Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSpHAs Macca, MaccoBas [JO0JII XUMHYECKOTO
JJIEMEHTa B COCIMHEHHMH, MOJIIPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBaHHUE, COJb,
AIIEKTPOOTPHIIATENIEHOCTh, CTENICHh OKUCIICHHSI, XUMUYECKast PEaKIns, KIacCuPUKaIIHS
peakumii: peakiui COCIMHEHHUSI, PEAKLIUN PA3JIOKEHUS, PEAKIIMK 3aMEILECHUs, PEaKIUU
oOMeHa, 3K30- ¥ IHI0TEPMUYECKUE PEAKINH, TeII0BOM 3 (eKT peakuuu, 11po aToma,
JIEKTPOHHBIN CJIOH aToma, aTOMHas OpOMTanb, PaJUyC aToOMa, XUMHUYECKas CBS3b,
NOJIIpHAasl M HENOJIIpHas KOBAJICHTHAsl CBS3b, MOHHAs CBA3b, MOH, KaTHOH, AHHOH,
pacTBOp, MaccoBast J0J1sl BelecTBa (MPOLEHTHAs: KOHIIEHTPAIUs) B PaCTBOPE;
WJUIFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMWYECKUX IOHATUW M MPUMEHATH JTU
MIOHSATUS IIPU ONMCAHUM BEIIECTB U UX MIPEBPALCHUM;

WCTIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHKY JJISI COCTaBJeHHUsS (HOPMYJT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTIpE/ENATh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OMHApPHBIX COEAMHEHHUSX, CTEIEHb
OKHMCJIEHHs DJIEMEHTOB B OMHApHBIX COCIMHEHMSAX, MPHUHAMJICKHOCTh BEIIECTB K
OIpeNIeIEHHOMY KJlacCy COEIUHEHHH 1o QopMynam, BUA XUMHUYECKOH CBA3M
(KOBaJIeHTHas! U MOHHAs) B HEOPTAaHUYECKUX COCTUHECHUSAX;

packpbiBaTh cMbIc Ilepuoguyeckoro 3akona JI. M. MeHneneeBa: 1eMOHCTpUPOBATH
[IOHUMaHUE IEPUOANYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKUX JJIEMEHTOB OT HX
nosioxkeHuss B Ilepuonnueckoil cucTeMe, 3aKOHOB COXPAaHEHMsST MAacChl BELIECTB,
ITIOCTOSIHCTBA COCTABA, AaTOMHO-MOJIEKYJIIPHOTO YYEHHs, 3aKOHa ABOTaIpo;

ONHUCHIBATH M XapakTepuzoBaTh TabmuuHyo ¢opmy Ilepuoanueckoil cucreMsl
XMMUYECKHX 3JE€MEHTOB: pa3lnyaTh MOHATHUS «rJaBHas noarpymnna (A-rpymma)» u
«mobounass noarpynna (b-rpynma)», Mmanele u OojblIMe MNEPUOIbI, COOTHOCHUTH
0003HaYeHUs, KOTopble UMeroTcsl B Tabnuue «llepuognueckas cucteMa XUMHUECKUX
anemenToB J[. 1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUsS aTOMOB
XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsii sijpa, oO0Iee 4YHCIO DIEKTPOHOB H
pacnpesiesieHue UX M0 3IEKTPOHHBIM CIIO0SIM);

KJIaCCU(PUIIMPOBATh XMMHUUYECKHE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YHCIy M COCTaBy YYacTBYIOIIHMX B PEAKIMHM BEUIECTB, IO TEIJIOBOMY
s dexry);

XapaKkTepu30BaTh (ONMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEILECTB PA3IHMUHBIX
KJIaCCOB, IOATBEpP)KJas  ONUCAaHUE IpUMEpPaMU  MOJIEKYJIDHBIX  ypPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAauye€CTBEHHOI'O COCTAaBa,
BO3MOKHOCTH IIPOTEKAHUS XMMUYECKUX MPEBPAIECHUN B Pa3JIMYHBIX YCIOBHUSAX;
BBIYMCIIITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEIIECTB, MAaCCOBYIO
JOJTF0 XUMUYECKOTO AJIEMEHTa 110 (OpMyJie COEAMHEHHs], MACCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOJUTH PACUYETHI 10 YPAaBHEHUIO XUMHUYECKON peaklnu;



MPUMEHSTh OCHOBHBIE OMEPAIUU MBICTUTEIHLHOW NEATETHbHOCTH — aHaJu3 U CHUHTES,
cpaBHEHHE, 0000IIeHNE, CHCTEMATU3aIMI0, KIACCU(UKAIINIO, BBISIBICHUE MPUYHHHO--
CIICJICTBEHHBIX CBSI3€H — I M3yYEHUS CBOWCTB BEINECTB M XHUMHUYECKUX PEAKITHH,
€CTECTBEHHO-HAyYHbIE  METOJbl ~ TO3HAaHUS  —  HAOJIOJeHHWEe,  H3MEpEHHUeE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEasbHBIM U MBICICHHBIN);

clie[oBaTh MpaBWJIaM T[OJb30BaHUS XUMHUYECKOM TMOCyIoM U 1abopaToOpHBIM
o0opy/loBaHUEM, a TaKKe MpaBHJIaM OOpalleHHs] C BEIIeCTBAMU B COOTBETCTBUHU C
WHCTPYKUHUSMHU TIO BBITIOTHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO TMOTYYEHHUIO
U CcOOMpaHUI0 Ta3000pa3HBIX BEIMIECTB (BOAOPOAA M KHCIOPOJa), MPHUTOTOBICHHUIO
pacTBOPOB € OMPEACIEHHON MaCCOBOM J0JIEW PACTBOPEHHOIO BEUIECTBA, INIAHUPOBATH
Y TIPOBOJMTH XUMHUYECKHE IKCIICPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIETOUeH U
KHCJIOT C TIOMOIIIBI0 HHJIUKATOPOB (JIakmyc, (peHomdTanenH, METHIOpaHX U IpyTHe).

K konny oOydeHus B 9 kjacce mpeaMEeTHBIE pe3yibTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIONTUXCS YMECHHM:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TMOHSATHUN: XUMHYECKHHA DJIEMEHT, aTOM,
MOJIeKyJa, UOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAIGHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTh, CTENEHh OKHUCIICHUS, XUMHUYECKas pPeakKIHs, XUMUYecKas
CBSI3b, TEIUIOBOU 3(PPEKT peakiuu, MOoJb, MOJSPHBIA 00BEM, paCcTBOP, IICKTPOIIHTHI,
HEDJICKTPOIIUTHI, DJIEKTPOJTUTHYCCKAS IUCCOIMAIUS, PEaKIMd HMOHHOTO OOMEHa,
KaTajan3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble W HeoOpaTHMBIE pEaKIuw,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIGHBIC ~ PEAKIMHM,  OKHCIUTENIb,  BOCCTAaHOBHTEIb,
OKHCIIEHHE M BOCCTAHOBJICHHME, aJUIOTPOMus, aM(pPOTEpPHOCTh, XHUMHUYECKas CBS3b
(koBaJleHTHAsi, MOHHAs, MeTa/NIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHMHUECKON pEakiuu, NpeaeNbHO IOMyCTHMAas
koHuentpauus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHSATHH M TPUMEHSTH ITH
TIOHSITHSI TIPY OMTMCAHUH BEIISCTB M MX TPEBPAIICHHUI;

UCIIOJIb30BAaTh XHMHYECKYI0 CHMBOJIUKY JIJIi COCTaBJICHHS (OpPMyJ BEIIECTB U
YpPaBHEHUN XUMUYECKUX PEAKIUH;

OTpE/ENATh BaJCHTHOCTh M CTENEHb OKHUCJIEHHS XHUMHUYECKHX DJIJIEMEHTOB B
COCIMHEHHSIX Pa3jIMYHOTO COCTaBa, MPHUHAJJIKHOCTh BEIIECTB K OIpeneIéHHOMY
KJIacCy COeIMHEHUH mo QopmynaMm, BUA XUMHUYECKOW CBS3M (KOBaJIEHTHAasl, MOHHA,
METaJJINYeCcKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3aps]l HWOHA IO XHUMHYECKON
dbopMyIie, XapakTep Cpelabl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHHM, THUI
KPUCTATMYECKON PEeMIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuonnueckoro 3akona JI. M. MeHneneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMAaHWE: ONMHUCHIBATh W XapaKTepHU30BaTh TaOIW4IHy0 Gopmy [lepronndeckoit
CUCTeMBbl XMMHMYECKUX D3JIEMEHTOB: pa3iuyaTh MOHITHS «rJiaBHasg mnoarpymnmna (A-
rpymnma)»y u «mobounas mnoxarpymnmna (b-rpymma)», manele u OONbIIME TEPUOIBI,
COOTHOCUTh O00O3HA4YeHHs, KOTOpbIE HWMEIOTCS B TEPUOJUYECKON Tabnwie, ¢
YHCIOBBIMUA XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsiy sAapa, 00IIee YUCIIO AIEKTPOHOB M PACIIPEICTICHUE UX TI0 SJEKTPOHHBIM CIIOSM),
OOBSICHATH OOIIUME 3aKOHOMEPHOCTH B W3MEHEHUU CBOHCTB DJJIEMEHTOB H UX
COCIIMHEHHH B TIpEJIesIaX MaJIbIX MEPHOJOB M TJIABHBIX MOATPYIIT C YIETOM CTPOCHHUS
UX aTOMOB;



KJIaCCU(PUITMPOBATH XUMHUYECKUE AJIEMEHTHI, HEOPTaHNUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YUCIY M COCTaBYy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY
3¢ ey, Mo N3MEHEHUIO CTETICHEeH OKUCIICHHUS XUMHYECKHUX 3JIEMEHTOB);
XapaKkTepu30BaTh (ONMUCHIBATh) OOLIME M crHeuuduuecKkue XHUMHUYECKHE CBOMCTBA
MIPOCTHIX W CIIOKHBIX BEIIECTB, MOATBEPIKIAsl ONMMCAHUE TPUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIINH;

COCTaBJISITh YPABHEHUSI EKTPOIUTHUECKON AUCCOIMAIIMK KUCIIOT, IIeJo4eil u comeil,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKlnii MIOHHOTO 0OMeHa, YpaBHEHHs peakiui,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXKJYy BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OanaHca ATUX PEaKIIHii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTU OT WX CTPOEHHUS, BO3MOXKHOCTH
MPOTEKAaHUsI XMMUUYECKUX MPEBPAIllEHUH B pa3INYHbIX YCIOBUSX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJII0 XUMHUYECKOT0 dJIeMeHTa 1o popMyIie COSAMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKkIuu;

cOONIONaTh TpaBWJIa TMIOJIb30BAHHMS XUMHUYECKOW TMOCYJoi u  1ab0paTOpHBIM
00OpyJIOBaHUEM, a TaKXKEe NpaBWiIa OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIIMSMH T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB MO MOJYYEHHUIO
¥ COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO Ta3a);

MIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaUeCTBEHHBII COCTaB Pa3IMYHBIX BEUIECTB:
pacro3HaBaTh ONBITHBIM IMyTEM XJIOPHI-, OpOMHUI-, MOIUA-, KapOoHaT-, docdat-,
CWIIMKAT-, Cynb(}ar-, TUAPOKCUI-HOHBI, KATHOHBI aMMOHHUS U HOHBI M3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJAHBIX paCTBOpPaX HEOPTAHMUECKUX BEILIECTB;
MIPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBLHON ACATENIBHOCTU — aHAIU3 U CUHTE3,
CpaBHEHHE, O0O0O0OIIEHUE, CHCTEMAaTU3allMI0, BBISBICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3€M — JUISI M3YYEHHs] CBOWCTB BEHIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHbICE METOABl TIO3HAHWS — HAOJIOJEHWe, W3MEpPEeHHE, MOJCIUPOBAHUE,
AKCTIEPUMEHT (peaIbHBIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuyecTBo yacos DJIEKTPOHHBIE OcHoOBHBIE BUIBI
Ne HaumenoBaHue pa3jieioB u Kontpo IpakrTu (un¢posbie) NEATEJbHOCTH 00YyYaI0IIMXCst
n/n TeM MPOrpaMMBbl Bcero JAbHBIE YyecKHe o0pa3oBaTe/ibHbIE € y4eToM HanpaBJIeHu
padoThI padoThI pecypchl padoueii nporpamMmsI
BOCHUTAHUS
Pasnea 1. IleppoHayanbHble XHMHYECKHE IIOHATHS
YpoKu-npakTUKyMbl  (COTJIACHO
IJIAHUPOBAHMIO)
Xumust — BaxkHas 00J1acTh bubmorexa LIOK | Bupryansnas skckypeus «B
1.1 €CTECCTBO3HAHUA U 5 ) http MHPE BEIICCTB U DJICMCHTOB)
' MPAKTUYECKOU JeATETLHOCTH s://m.edsoo.ru/7f41
YeJI0OBEKa 837¢c Ypok-koHdepeHius
«Duznyeckrue U XUMUYECKHE
SIBJICHUSI»
AYKIIMOH 3HAaHUU «Tumbr
XUMHUYECKUX PpeaKkUuid B KHU3IHU
bubnuoreka [JOK
YeloBeKay
12 BemtecTBa 1 xumnueckue 15 1 http
' peakiumn s://m.edsoo.ru/7f41 | 3amuTa TPYNIOBBIX IPOCKTOB
837¢ «MeToabI XUMHUM
Hroro no pazgeny 20
Pa3nes 2. BaskHelinne npeAcTaBUTe M HEOPraHUYECKUX BellecTB
2.1 Bosnyx. Kucnopon. Ilonstue 6 bubnnorexa [IOK | BuptyanbsHas s3kcKypcus




http

((KI/ICJ'IOpOI[Haﬂ CTaHL U

00 okcugax s://m.edsoo.ru/7f41
837¢
YpOoKU-TIpaKTUKYyMBbl  (COTJIaCHO
TIJTAHUPOBAHUIO)
bu6nmoreka [IOK
2 Bognopon.Ilonsarue o kucmorax g http BupryanpHas IKCKYPCHS
' U COJISIX s://m.edsoo.ru/7f41 | «Bomopon — — TOTUTMBO
837¢c Oyymero»
YPOKU-TIPaKTUKYyMBbl  (COTJIACHO
Bubnnoreka [JOK | IUIaHUPOBAHHUIO)
Bopa. PactBopsl. [Tonsitue 00 http
23 5 B Bona-
OCHOBaHMSX s://m.edsoo.ru/7f41 pTYAIbHai SKCRypewa «Bona
VAMBUTEILHOE BEIIECCTBOY»
837¢
2.4 OCHOBHBIE KJIaCChI 11 bubmuorexa [IOK | Ypoku-npakTUKyMbl  (COTJIacHO
HEOPraHWYECKUX COCIMHEHUIM http TUTAHUPOBAHHUIO)
s://m.edsoo.ru/7f41
837¢ 3amuta npoekta  «CozmaHue

WHTEJUIEKT-KapT 10 OCHOBHBIM
KjaccaMm HEOPTaHUYECKUX
COETUHEHUI

Aykunon 3HaHuil  «lIpumepsl
BEIIECTB Pa3JIMYHBIX KJIACCOBY




Hroro no pazneny

30

Pazgea 3. [lepuoguveckuii 3axon u [lepuoanyeckas cucrema xumudeckux iementon /1. U.
MenneneeBa. CTpoeHue aToMOB. XUMHYECKAs CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
Bupryansnas
[Tepronnueckuii 3aK0H U but6mmoreka [{OK skckypeus«Mukpomup.  Teopust
[lepuoanueckas cucrtema http CTpOCHH: aTOMa»
3.1 7
XUMHYECKUX 31eMeHTOB J[. U. s://m.edsoo.ru/7f41
Ypok — urpa «XuMHUYECKOE JIOTO»
MenaeneeBa. CTpoeHue aToma 837¢
YPOKU-TIPaKTUKYMBI (COTJIaCHO
TIJIAHUPOBAHUIO)
Bu6muorexa [[IOK | Ypok-koHbepeHuusa« Turbl
XMMHICCKast CBA3D. htt KPUCTAJUIMYECKHMX PEIIETOK U
http
3.2 OKuCIUTETHbHO- 8
s://m.edsoo.ru/7f41 .
BOCCTAHOBUTEILHBIE PEAKITUU 237c XUMHYECKUX CBSI3CH»
BupryansHas sxckypeusi«B
MHpE XUMUYECKUX PEAKIUN»
bubnuoreka [JOK
http
Hroro no pazaen 15
pasAeiy s://m.edsoo.ru/7f41
837¢
PesepBHOE Bpems 3 bubmoreka [JOK
http

s://m.edsoo.ru/7f41
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9 KJIACC

KoanuyecTBO 4acos

OcHoBHBIE BUIEI

AeATeJIbHOCTH
DJIEeKTPOHHbIE
00y4arouuxcs ¢
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/mt KoHTpoabHbI IIpakTnyeckn yuyeTrom
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbI .
e padoThI e padoThI HANPaBJICHUH
e pecypchbl .
padoueit
NpOrpamMmblI
BOCIIUTAHUS
Pa3zpnen 1. BemecTBo 1 XUMHYeCKHE peaKIIUA
Ypok-
nuckyccusa«YenoBex
bubmmoreka LIOK | _ COBOKYITHOCTB
11 IToBTOpeHue u yriyoieHue 3HaHuil 5 1 http XEMHUECKHX
' OCHOBHBIX Pa3JIeJIoB Kypca § Kiacca s://m.eds00.ru/7f4 | peaxwmii?»
12636
Ypok-urpa
«3HATOKH XUMUU»
Bupryanbnas
bubnmorexa [IOK IKCKypend
12 OcHOBHBIE 32aKOHOMEPHOCTHU 4 http «B MHpe
' XHUMHUYECKUX PEaKInii s://m.edsoo.ru/7f4 | XMMHHICCKIX
12636 pCaKkum»
Ypoxku-
bu6mmoreka [JOK P
MIPAKTUKYMBI
DNEKTPOIUTHYECKAS UCCOITUAITHS. http
1.3 8 1 1 (cormacHo
XHWMHYECKUE PEAKIIUU B PACTBOPAX s://m.edsoo.ru/7t4
12636 TUTAHUPOBAHMS )
a




AYKIHMOH 3HaHUHI

«HoHbBIB BOJTHOM
pacTtBope»
Ypok — urpa
«PactBopumoe-
HEPaCTBOPHUMOE»
Wtoro no pazaeny 17
Pasznen 2. HeMeTaJlJIBI M HX COeTHHEHUS
Ypoku-
MPAKTUKYMBI
(cornmacHo
IUTAHUPOBAHMSL)
bubmnoreka [IOK BupTyansHas
)1 OO6m1as XxapakTepruCTUKa XUMUUYECKHUX 4 http SKCKYPCHCPA3HOOG
anemeHToB VIIA-rpymmesl. ["amorens: s://m.edsoo.ru/7t4 pA3HE HEMETATTIOR
12636
Jlebatel «[ ajoreHsl
—  BpeaHbIe
WM TIOJIC3HBIC)
bu6mmoreka [IOK
OO6mras XxapakTeprucTUKa XUMUUYECKHUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 htp
' PyHHpL. -P s://m.edsoo.ru/7f4

COCTUHEHUSI

12636




Ypoxku-

MPAKTUKYMBI
(cormacHo
bubmmoreka [IOK IUIaHUPOBAHNA)
OO61as xapakTepucTUKa XUMUYECKHX ht
http
2.3 s3eMeHTOB VA-Tpynimsl. A30t, pocdo 7
- by dochop s://m.edsoo.ru/7f4 | BHPTYalbHas
1 UX WHCHUS
A 12636 SKCKYpCHS
«KpyroBopoTsi
azota u ¢ochopa B
ouochepe»
Ypoku-
MPAKTUKYMBI
(cormacHo
TUTAHUPOBAHMS )
bubnunorexa [IOK -
OO6w1as XapakTePUCTHKA XUMUIECKHX it 1 Ypoxk-KoH(epeHus
24 aneMeHToB [VA-rpynnsl. Yriaepon u 8 : «JKonornyecKkue
. s://m.edso0.rw/7f4 | ppoGnemsr
KPEMHHUH U UX COCTUHEHHUS ’
12636 CBSI3aHHBIC c
HaXO0XJIEHUEM
VTIEKUCIOro Ta3a B
aTMocdepe»
Hroro no pazneny 25
Pa3nes 3. MeTasiibl U X COeIMHEHUS
. bubnnorexa [IOK | Bupryanbhas
3.1 OO01me CBONCTBA METAJLIOB 4 a pTY
http HKCKYpCHsI




«Pa3Hoobpasue

s://m.edsoo.ru/7f4 | METAIIOB)
1a636
Ypoxku-
MPaKTUKYMBI
(cormacHo
TJTAHUPOBAHMS )
bu6nuoreka [JOK .
39 Baxxneime MeTaiibl 1 UX 16 h_ttp AyKIHOH 3HaHUA
' COeIMHEHUS s://m.edsoo.ru/7f4 | «MeTamisr B
12636 OpUpoJie U >KU3HU
YEIIOBEKAY
Hroro no pazneny 20
Pazgea 4. Xumus 1 oKpyKammas cpeia
VYpox - urpa
«IlytemectBue 10
MHUPY BEIIECTBY
bu6mmoreka [JOK
BemiectBa 1 MmaTepuanbl B )KH3HU http Ypok —
4.1 3
YyeJoBeKa s://m.edsoo.ru/7f4 | KoHpepeHuus
1a636 «be3omacHoe
HCIIOJIb30BAHHEC
BEIIECTB U

XUMHUYCCKUX




peakmuii B OBITY»

Hroro no pazneny 3
Bbu6muoreka [JOK
http

Pesepsroe Bpews 3 s://m.edsoo.ru/7f4
12636
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IHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka KonTtpoubnbie | IIpakTnueckmue | H3y4eHH
n/n Bcero oOpa3oBaTesibHbIE
padoThI padoThI s
pecypcsbl
IIpenmer xumuu. Ponp xumuu B Ku3-
HU 4yenoBeka. Tena u BemecrBa. Bup- bubmmoreka [JOK
1 TyalbHass JKCKypcus «B wMupe Be- 1 http
ICCTB H 3JIEMCHTOB) s://m.edsoo.ru/ff0d210c
[TonsiTHe O MeTOMaX MO3HAHUS B XH- Bu6mmorexa LOK
5 MUHU. 3aluTa TPYHIOBBIX IPOEKTOB | http
«MeToabl XUMUH
s://m.edsoo.ru/ff0d227¢
IT 6ota No 1 «IT
pakTuieckas pabora « "paBI/IJ'Ia BuGmorexa LIOK
paboTHI B 1ab0OpaTOPUU U IPUEMBI
3 oOpareHus ¢ 1abopaTOpHBIM : hup
part PATop s://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
bu6 OK
4 UucTeie BemecTBa u cMecH. CrIocoObI ! h:tl nmoreica L
. http
pasfelci cMeced s://m.edsoo.ru/ff0d26ca
[TpaxTnueckas padota Ne 2 bubnnorexa [IOK
5 «Paznenenue cmecelt (Ha mpumepe 1 http
OUYMCTKU MTOBAPEHHOM CONM)» s://m.edsoo.ru/ff0d28c8
bubmnoreka [IOK
6 ATOMBI U MOJIEKYJIBI 1 http

s://m.edsoo.ru/ff0d2a6¢




XYUMUYECKUE IIEMEHTHI. 3HaKHU (CUM-

bu6mmoreka [IOK

7 BOJIbI) XUMUYECKHUX 3JIEMEHTOB. http
s://m.edsoo.ru/ff0d2be8
bu6mmoreka [{OK

8 [IpocTeie U ClOKHBIE BENIECTBA http
s://m.edsoo.ru/ff0d2a6¢
bubmnoreka [IOK

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE http
s://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB. bubmuoreka [JOK

10 Xumnueckas popmyna. BaneHTHOCTD http

aTOMOB XHMHYECKHX 3JICMECHTOB s://m.edsoo.ru/ff0d2eae
bu6mmoreka [JOK

1 OTHOCHTENIbHAS aTOMHAs Macca. hitp

OTtHocuTenbHAs MOJIEKYJISIpHas Macca <-//m.edsoo.ru/ F0d323e
bu6mmoreka [JOK

2 MaccoBas 10151 XHMHYECKOTO hitp

PJICMCIHTa B COCAMHCHIH s://m.edsoo.ru/ff0d350¢

13 KonmuectBo BemecTra. Mojib. ESHHORK& HOK

Mouspras macca s://m.edso0o0.ru/ff0d5230
®usnueckue U XUMHUYECKUE SBICHUS. Bu6miorexa [JOK

14 Ii(;;l\;{;t;ecxaﬂ peakiusi. Ypok-KoHbe- htp

«DU3NYECKHEe U XUMUYCCKUE SBIICHHS s://m.edsoo.ru/ff0d37fa
[lpu3Hakn W  yCIOBHS  TPOTEKaHUS Buborexa LIOK
15 XMMHYECKUX peaKuid. AYKIIMOH 3HAHUI http
«Tumel XUMUYECKUX DPEAKIUNA B JKU3HHU o //m.edsoo.ru/ffod3als

YCJIOBCKaA»




3aKoH COXpPaHCHUA MaCChl BEIICCTB.

bu6mmoreka [JOK

16 http
XUMIHECKAC ypaBHCHiLs s://m.edsoo.ru/ff0d3b88
Beruucnenus koanyecTBa, Macchl bu6mmoreka [IOK
17 BEIIIECTBA 10 YPABHEHUSIM XUMHYECKUX http
peaKImii s://m.edsoo0.ru/ff0d5708
Krnaccudukanus XHMHYECKAX PeaKIIni bubnuorexa [JOK
18 (coennHeHuUs, Pa3I0KEHHUS, http
3aMelIeHus], 0OMeHa) s://m.edsoo.ru/ff0d334
M. B. JIOMOHOCOB — y4€HBbIii- bubnuorexa [JOK
19 sHIuKIoneauct. O6o0menue u http
cucTeMaTu3aius 3HaHU I s://m.edsoo.ru/ff0d40c4
20 Konrpomnsnas padora Nel no treme ESHHOTGM LHOK
«BemiecTBa 1 XUMUYECKUE PEAKITUI «-//m.edsoo.ru/f0d4290
Bo3nyx — cmecsk razos. Cocrtas bu6nmoreka [JOK
21 Bo3nyxa. Kucnopon — snemeHT u http
npocrtoe BewectBo. O30H s://m.edsoo.ru/ff0d448e
DOU3NYECKUE U XUMHUYECKHUE CBOMCTBA bu6mmoreka [JOK
22 KHCIIOpOJia (peaKIuu OKUCIICHHUS, http
ropenue). [lonstue 06 okcuaax s://m.edsoo.ru/ff0d4614
23 CrnocoObl  MONMy4YeHUs KHUCIOpoaa B bubmmorexa [JOK
nabopaTopud W TPOMBIITUICHHOCTH. http
[Ipumenenue kucnopona. BuprtyanpHas s://m.edsoo.ru/ff0d497a

AKCKYpPCHS

«Kucnoponnas cranuus»




TennoBoii 3pPexT XuMUIecKoi

bu6mmoreka [JOK
24 peaKIyu, TOHSITHE O http
TEPMOXUMHUYECKOM yPaBHEHHH, 3K30- U <-//m.edsoo.ru/ff0d4790
SHJIOTEPMHUYECKUX PEAKIUIX
Tonnuso (He(Th, yrojab U METaH). bubnnorexa [HOK
25 3arpsi3HEHHE BO3/yXa, CIOCOOBI €T0 http
MPEIOTBPALICHUS s://m.edsoo.ru/ff0d4c4a
ITpaxTnueckast padorta Ne 3 o reme bubnnorexa [JOK
26 «Ilony4yenue u cobupanue KUciIoposa, http
M3Yy4YEHUE €r0 CBOMCTB» s://m.edsoo.ru/ff0d4ae2
Bbu6mmorexa [JOK
Bonopon — sneMeHT u mpocToe
27 http
BemiecTBo. Haxoxxaenue B npupojie «-//m.edsoo.ru/f0d4ddo
dusnueckue M XHUMHUYECKHE CBOMCTBA
Bojopona. Ilpumenenue  Bomopoza. bubmorexa LIOK
28 Buptyanbnas sxckypeus «Bogopon — http
TOILIMBO GYJLyLLIEroy» s://m.edso0o.ru/ff0d4dd0
bu6mmorekxa [{OK
29 [ToHsiTHE O KUCIOTAX U COJAX http
s://m.edsoo.ru/ff0d50d2
bubmnoreka [IOK
CriocoObI mosTyueHHst BOOPOIa B
30 nmabopaTopuu hup
s://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme bubnumorexa [IOK
31 «Ilonyuenue u cobupanue BoJI0poa, http
U3YYCHHE €T0 CBOMCTBY» s://m.edsoo.ru/ff0d4{42
32 Monsipablit 00BEM ra3oB. 3aKOH bubnnoreka [JOK

ABoraapo

http




s://m.edsoo.ru/ff0d542¢

Brruncienus o6néMa, KOJIMYeCTBa bubmnoreka [IOK
33 BElIEeCTBa ra3a 1o €ro M3BECTHOMY http
KOJIMYECTBY BEILIECTBA WK 00BEMY s://m.edsoo.ru/ff0d55a0
Brruncinenus 006M0OB ra3oB I10 Bbu6nmoreka [JOK
34 YPAaBHEHUIO PEAKLIMM HA OCHOBE 3aKOHA http
00BEMHBIX OTHOIIICHUH T'a30B s://m.edsoo.ru/ff0d5708
du3nyecKkue U XMuMHUUYECKHE CBOMCTRA bu6mmoreka [JOK
35 BOJbl. BupryanbHas skckypeus «Bona- http
YAUBUTEIILHOE BEIIECTBO» s://m.edsoo.ru/ff0d587a
. bu6mmoreka [JOK
CocraB ocHoBanuii. [Tonstue 00
36 http
HHAKaTOpax s://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbieHHbie bu6mmoreka [IOK
37 Y HEHACBIIIEHHbIE pacTBOPHL. MaccoBas http
JIOJISI BEIIECTBA B PaCTBOPE s://m.edsoo.ru/ff0d5b40
[TpakTrueckas padota Ne 5 mo Teme BuGmorexa LOK
18 «HpI/IFOTf)Bneime paCTB(poB c ) hitp
onp eHeH?HHOH MAccoBor fosier s://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
19 Kontponbhas padota Ne2 o teme zgnnomxa LHOK
«Kucropox. Bogopoz. Boza» s://m.edsoo.ru/ff0d6342
bubmnoreka [IOK
OKcuppl: coCcTaB, KacCUPUKALIUS,
40 http
HOMEHICTATyPa s://m.edsoo.ru/ff0d664e
41 ITonyyenue u XMMUYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX http




OKCH/IOB s://m.edsoo.ru/ff0d664¢
bubmnoreka [IOK
4 OcHoBaHWMsI: COCTaB, KJIacCU(DUKAIIHS, ht
HOMEHKJIaTypa
P s://m.edsoo.ru/ff0d67ca
. bubmmorexa LIOK
[TomydeHre U XUMHUYECKUE CBOWCTBA
43 . http
OCHOBaHHI
s://m.edsoo.ru/ff0d67ca
bu6mmoreka [JOK
Kucnotsr: coctas, knaccudukarus,
44 http
HOMEHKJIaTypa
P s://m.edsoo.ru/ff0dfee2
. bu6mmoreka [JOK
[TonydeHne M XUMHUYECKUE CBOKMCTBA
45 http
KHCIIOT
s://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATYypa, bubmuorexa [JOK
46 CIIOCOOBI TIOJTYyUYCHUS, XAMUYECKHE http
CBOIiCTBa s://m.edsoo.ru/00ad9474
IIpaxkTueckas padora Ne 6. Pemenne
P P bu6mmoreka [{OK
SKCIIEPUMEHTAIBHBIX 33124 110 TeME
47 OcHo € KJ1acChl HEOpraHuvec bl
«OCHOBHBIE KJIACCHI HCOPraHUYECKUX P
5 p s://m.edsoo.ru/00ad9b7c
COCTMHEHUIN
['eHeTndeckass CBSI3b MEXKAY KilaccaMu
HEOPTaHMYECKUX COCTUHCHHH. 3arura
npoekta «Co37aHNe WHTEIUIEKT-KapT 110 bubimoreka LIOK
48 OCHOBHBIM  KJlacCaM HEOPTaHWYECKUX http
COEIMHEHHI» s://m.edsoo.ru/00ad9a50
49 O0o00meHre U cucTeMaTU3aIus 3HAHUH. bu6mmoreka [{OK
Aykunon 3HaHuil «IIpumepbl BeniecTs http




Pa3IUYHBIX KJIaCCOB»

s://m.edsoo.ru/00ad9cb2
Kontponbnas pabota Ne3 o teme bubnnorexa [IOK
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX http
coeHeHun" s://m.edsoo.ru/00ad9ela
[lepBple  TOMBITKH  KJIACCHU(UKAUU
XUMHUYECKHX dJeMeHTOB. [loHsiTHE O
rpymmax CXOIHBIX DJIEMEHTOB. bubmmnorexa LIOK
51 BupryanpHas skckypeus «MHKpOMHP. http
Teopusi CTPOCHHUS aTOMay» s://m.edsoo.ru/00ad9ffa
[Tepuoanuecknii 3aKOH U bubnnorexa [OK
52 [leproanueckas cucTeMa XUMHYECKUX http
anemenTtoB JI. 1. Menaeneesa s://m.edsoo.ru/00ada52c¢
bu6moreka [JOK
53 ITeproasl, TpymnIIbl, MOATPYIIIEI http
s://m.edsoo.ru/00adas52c
bu6nmoreka [IOK
54 Crpoenue atomoB. CocTaB aTOMHBIX hitp
anep. Hsoromt s://m.edsoo.ru/00ada342
CTtpoeHHe IEKTPOHHBIX 0007I0UeK bubmuoreka [{OK
55 aTOMOB 3J1eMeHTOB [lepuoanyeckoit http
cucremsl J[. . Menpaeneena s://m.edsoo.ru/00ada6bc
XapakTeprucTuka XMMHYECKOT 0 Butmorexa OK
56 AJIEMEHTA 1O eri) TMOJIO’KEHUIO B hitp
HMepnomaaeckoii cuereme JI. 1. s://m.edsoo.ru/00ada824

Menpeneesa




3nauenue Ilepuoanyueckoro 3akoHa s
pa3Butus Hayku W npaktukud. J[. HW.

s bu6mmorexa [IOK
57 MenneneeB — yuéHBI, memaror u http
rpaxaaHuH. YPoK — urpa «XUMHYECKOe s//m.edsoo.ru/00ada%6e
JOTO»
DIIEeKTPOOTPULIATETLHOCTh aTOMOB bubmorexa [IOK
58 XUMHUYECKHUX JJIEMEHTOB. http
s://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HonHas XumMuuecKas CBs3b. http
s://m.edsoo.ru/00adac34
bubmuoreka [{OK
KoBaneHnTHas nonspHas XuMu4decKkas
60 http
RIS s://m.edsoo.ru/00adaab8
KoBajneHTtHas HemomisipHas XUMHUYECKas
CBSI3b. ypOK-KOH(l)epeHHI/I‘}{ «Tuner Bu6maorexa LIOK
61 KPUCTAIITMYECKHUX ) pEIIETOK u htp
XUMIHCCKHX CBAZCH s://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CrerneHb OKUCIICHHS http
s://m.edsoo.ru/00adae28
OKHUCIATETbHO-BOCCTAHOBUTEIHHBIC bubnuorexa [[OK
63 peakuuu. BupryansHas skckypens «B http
MHUpPE XUMHUYECKHUX PEeaKInii» s://m.edso00.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIH bu6mmoreka [{OK

http




s://m.edsoo.ru/00adb076
65 KonTponbras padorta Ne4 o Teme 1 | ESHHOTGK’& LOK
«Ctpoenue atoMa. XUMHUYECKask CBA3b) «-//m.edsoo.ru/00adbAS6
66 Pe3epBHBIii ypoK. 0606iueHHe u | ESHHOTGKE‘ HOK
CHCTEMATIZALITE SHATHH. s://m.edso0o.ru/00adb33c
67 PesepBHBIi ypOK. 0606111eHI/Ie 51 1 ESHHOTGM LOK
CHCTEMATIBAITE SHAtH s://m.edso00.ru/00ad9cb2
68 Pe3epBHBII ypOK. O606{116Hne u | ESHHOEK& HOK
CHETEMATHEAMILA SHAHHH s://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
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9 KJIACC

Kosmn4yecTBo yacos DJIeKTPOHHbIE
Jara
Ne undposbie
Tema ypoka Kontpoasbnbie | IlpakTnyeckue | H3Y4E€HH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypcsbl
IIeproarueckuit 3aKoH.
[Iepuoanueckas cucrtema
P bubmuoreka [{OK
| XUMHYECKUX d1eMeHToB /1. H. 1 htt
http
MenneneeBa. YpOK-IUCKYyCCHUs
P y s://m.edsoo.ru/00adb59e
«YenmoBeK — COBOKYITHOCTD
XUMUYECKHUX HJIEMEHTOB?»
3aKOHOMEPHOCTH B U3MEHEHHUH bubnuorexa [IOK
2 CBOMCTB XUMHUUYECKHUX DIIEMEHTOB 1 http
IIEPBBIX TPEX NEPUOAOB s://m.eds00.ru/00adb6b6
Knaccudukanus u HoMeHKIIaTypa bubmuoreka [{OK
3 HEOPraHWYECKUX BEIIECTB. Y POK- 1 http
urpa «3HaTOKH XUMHK) s://m.edsoo.ru/00adb7e2
. bubmmnoreka IIOK
4 Buapl XuMU4eCcKoil CBS3HM M THUITHI 1 hit
N http
KPUCTAJUTMYECKUX PEMIETOK
P P s://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IloBTOpEHue U yrirybieHue 3HaHHUM 1
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca»
Knaccudukanus xumMmuueckux
(Ub bubmnorexa IIOK
peaKIuii Mo pa3aTuYHbIM MMPU3HAKAM.
6 B B 1 http
UpTyaibHas AKCKYPCHUS «
pry P s://m.edsoo.ru/00adbcb0

MHUPEC XUMHUYCCKHUX peaKuHﬁ»




[ToHsTHE O CKOPOCTH XUMUYECKOM bubmuorexa [JOK
7 peakuuu. [ToHsTHE O TOMOTE€HHBIX U http
TeTEPOTEeHHBIX PEAKIIUIX s://m.edsoo.ru/00adbe9a
[ToHsATHE 0 XUMUIECKOM PaBHOBECHH. BuGmorexa LIOK
2 ®DakTopsl, Bi'H/IS[IOIHI/Ie Ha CKOPOCTh http
XUMHUYECKOH PEeaKIMK U TIOJI0KEHUE <-//m.edsoo.ru/00adc28¢
XUMHYECKOTO PABHOBECHS
bubmnoreka [HOK
OKHCIUTENEHO-BOCCTAHOBUTEIILHBIC
? peakuuu http
s://m.edsoo.ru/00adcade
Teopus 27IEKTPOIIUTUYECKON bubnuorexa [IOK
10 nuccorranui. CUIbHBIE U Cl1a0ble http
AIIEKTPOJIUTHI s://m.edsoo.ru/00adcd68
HoHHbIE ypaBHEHHS peaKLUil. bubnuoreka [IOK
11 AykuuoH 3HaHu# «oHBl B BOAHOM http
pacTBope» s://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHCIIOT U bu6mmoreka [JOK
12 OCHOBaHHH B CBETE MPEICTABICHHUM http
00 PIIEKTPOTUTUIECKON AUCCOIUAIIH s://m.edsoo.ru/00add5d8
XuMHYECKHE CBOMCTBA COJICH B CBETE bu6mmoreka [IOK
13 MIPEICTABICHHUHN 00 http
AJICKTPOJIUTUYECKON JUCCOIHAITIT s://m.edsoo.ru/00add8b2
bu6mmorexa [IOK
14 [MonsaTne o ruaponu3e conen http
s://m.edsoo.ru/00add9d4
O06o0061mIeHre U CUCTEMAaTH3aIIHs bu6mmoreka [{OK
15 3HaHUU. Ypok — urpa «Pactsopumoe- http
HEPACTBOPUMOE) s://m.edsoo.ru/00addd12




[IpakTuueckas padota Ne 1. bubmuorexa [JOK
16 «PelieHne 3KCrnepuMeHTaIbHbIX http
3aJauy s://m.edsoo.ru/00addbfa
KontponbHas padota No2 o teme bubnuorexa [JOK
17 «ONEeKTPOIIUTUYECKAS TUCCOIHALINS. http
XVMUYECKHE peakllii B pacTBOPaxX» s://m.edsoo.ru/00addecO
OO6m1as XxapakTepuCTUKa rajJoreHoB.
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE Bu6morexa L[OK
13 xJjopa. BupryanbHas 3KkCKypcust http
«Pa3noo0pasue HeMeTaIoBY. «//m.edsoo.ru/00addfe?
Jebatsl «I'amoreHsl — BpeIHbIC WIH
MOJIE3HBIC)
XnopoBogopoa. CossiHast KUCIIOTa, bu6mmoreka [JOK
19 XMMHYECKHE CBOICTBA, MOJIyUYEHNE, http
IIPUMEHEHNE s://m.edsoo.ru/00ade104
[IpakTrueckas padota Ne 2 o Teme bubmuorexa [JOK
20 «ITonyueHue CONIHON KUCITOTHI, http
H3y4deHue e€ CBOMCTBY s://m.edsoo.ru/00ade348
Brruncnenus no ypaBHEHHUSIM bubnnorexa [IOK
21 XUMUYECKHUX PEAKIUM, €CIIM OUH U3 http
peareHToB /1aH B U30BITKE s://m.edsoo.ru/00ade488
bubmnoreka [IOK
OO6m1as XxapakTepuCTHKa 3JIEMEHTOB
22 VIA-rpymsl hup
s://m.edsoo.ru/00ade64a
AIOTpOTHBIC MOI[I/I(l)I/.I.KaI_[I/II/I cepm.v BuGmiorexa LIOK
Haxoxnaenue cepsl 1 €€ coeTuHEeHU I
23 B IIpupoJie. XUMHUYECKHE CBOKCTBA hittp
s://m.edsoo.ru/00ade64a

cepsl




CepoBoaopo1, CTpOeHHUE,

bu6mmoreka [IOK

24 buszngeckue €CKHE CBOMCTBA ht
W3WYECKUE U XUMUICCKUE CBOWCTB =D
s://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KMCIIOTA, bubnnorexa [IOK
25 ¢duznyecKkue 1 XuMUYECKHE CBOMCTBA, http
NpUMEHEHNE s://m.edsoo.ru/00adea28
XHUMHWYECKUE PEAKIUH, JIEKAIUE B
OCHOBE IIPOMBIIIIEHHOTO cIoco0a
.. p ceDHOM KICIO bubmnoreka [IOK
MIOJTyYCHUST CEPHOM KUCIIOTHI.
26 . P http
UMHUYECKOE 3arpsi3HEHHUE
. P s://m.edsoo.ru/00adec8a
OKpPY>KaIOIIeH cpeibl COeAMHEHUSIMU
cepbl
. bubmanoreka LHIOK
Brrurcnenue MaccoBOi 10K BBIX0/1a
27 http
MPOJIyKTa peakiuu
PORyKIap s://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa dJIEMEHTOB
Hl P P bubmuoreka [JOK
73 VA-rpynmnsl. A30T, paclipocTpaHeHHE htt
hitp
B IIpupoJie, PU3NIECKUE U
pHb ¢ . s://m.edsoo.ru/00adeeab
XUMHUYECKHE CBONCTBA
AMMHUak, ero puznyeckue u bu6nmoreka [JOK
29 XUMHYECKHE CBONCTBA, MOYYCHHUE U http
PUMEHEHUE s://m.edso00.ru/00adf004
[TpakTrueckas padora Ne 3 mo Teme bubmuoreka [{OK
30 «ITonyyeHne aMMuaka, U3y4eHue ero http
CBOMCTB» s://m.edso00.ru/00adf180
. bu6mmoreka [IOK
A30THas KuCi0Ta, €€ pusnueckue u
31 http

XUMHUYECKUE CBOWCTBA

s://m.edso0.ru/00adf306




Hcnonp3oBaHre HUTPATOB U COJIECH

aMMOHMS B KAYECTBE MUHEPATIbHbBIX bubmuorexa [JOK

32 yaoOpeHuit. XuMudeckoe http
3arps3HEHUE OKPYIKAIOIIEH CpeIbl s://m.edsoo.ru/00adf518
COETMHEHUSIMH a30Ta
®dochop. Oxcua pochopa (V) u bubnuorexa [JOK

33 dbocdopnas kuciora, GU3nIecKue u http
XUMUYECKHUE CBOWUCTBA, IMOTyYEHNE s://m.edsoo.ru/00adf68a
Hcnonn3oBanue gochaTos B
Ka4yecTBe MI/IHepaJ'II)HBIXVYJIO6peHI/II/I. BuGmiorexa LIOK
3arpsi3HeHUe NPUPOTHON CPEIbI

34 docharamu. BupTyanbHas s3KCKypcus htp

s://m.edsoo.ru/00adfc20

«KpyrosopoTs! a3ota u pocdopa B
ouochepe»
Yraepon, pactipocTpaHEHHE B bubnuorexa [JOK

35 npupojie, PU3NYECKUE U XUMHUUECKHE http
CBOICTBa s://m.edsoo.ru/00adfd9c
Oxcupl yraepona, ux pusnyeckue u
XMMHYECKHE CBOMCTBA.
DKOJ0Tu4€eCcKHe NMpoOIeEMBI, BuGmorexa LOK

36 CBsI3aHHBIE ¢ okcuaoM yraeposa (IV). http
¥poK-KoHGeperiuLs s://m.edsoo.ru/00adfebe
«DKoJIorHYeCKUe IpoOIEMBL,
CBSI3aHHBIE C HAXOXKJICHHEM
YTIIEKHUCIIOTO Ta3a B aTMocdepe»

Bbu6nmoreka [JOK
37 VYronbHas KucioTa U €€ coau http

s://m.eds00.ru/00ae006¢




[Ipaktruueckas padora Ne 4 mo Teme

" bubamnoreka LIOK
18 [Tonyuenue yriaexkucioro rasa. hitp
Ka‘ISCTBeHHaH peakmus Ha KapOoHaT- <-//m.edsoo.ru/00ac02 7
HOH
[TepBoHauanbHBIC TOHATHS 00 bubnuorexa [JOK
39 OpPraHNYECKUX BEHIECTBAX KaK O http
COCTMHECHUSX YTIIepOIa s://m.edsoo.ru/00ae054¢
bubmnoreka [HOK
40 KpemHuii u ero coenuHeHus http
s://m.edsoo.ru/00ae080a
[Ipaxtuyeckas padora Ne 5. Pemenue BuGmiorexa [IOK
HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeME
4 «Baxueiye HeMeTaIbl U UX hup
s://m.edso00.ru/00ae0bf2
COCTMHECHHUSI»
KonTponbHas padota Ne3 mo teme bu6nmoreka [JOK
42 «BaxHelmue HeMeTalIbl U UX http
COCTUHEHUS s://m.edsoo.ru/00ae0e18
OO0m1as XxapakTeprucTHKa XUMHYECKUX
3JIEMEHTOB — METAJIJIOB.
Mertannuyueckas CBI3b U bu6nmoreka [JOK
43 MeTaJUIMuecKasi KpUCTaNINYeCKast http
peméTka. Pu3nuecKue CBOCTBa s://m.edsoo.ru/00ael03e
MeTauioB. BupryanbHas sKkcKypcus
«Pa3Hnoo0pasue MeTaioBy
XHMMHYECKHE CBOMCTBA METAJLIOB. bubmuoreka [{OK
44 DNEKTPOXUMHUYECKHUN PsiL http
HaNpsUKEHUN METAIUIOB s://m.eds00.ru/00ael1156
45 OO6mmue crmocoOb! MOTyYeHUS bu6mmoreka [IOK




MetaiuioB. CiuiaBbl. Beraucienus mo

YPaBHEHUSM XUMUYECKHUX PEAKIIUH, http
€CJIM OJIMH U3 PEareHTOB COJICPIKUT s://m.edsoo.ru/00ael 156
IpUMECH

bu6mmorexa [IOK

46 [TonsiTHE O KOPPO3UK METAILIOB. http
s://m.edsoo.ru/00ael1278
bubmnoreka [HOK

47 [IlenouyHble METAILIBI http
s://m.edsoo.ru/00ae14b2
Bbu6mmorexa [JOK

Oxcuapl ¥ TUIPOKCUIBI HATPUS U

48 KaJIist hitp
s://m.edsoo.ru/00ae14b2
bu6mmoreka [JOK

IllenouyHO3eMeIbHBIC METAILIBI —

49 KaJbIIUNA U MarHui http
s://m.edsoo.ru/00ael5¢e8
bu6mmoreka [JOK

50 Baxnelme coeIMHEHNS KaJIbIIU http
s://m.edsoo.ru/00ael5e8

51 O0001IeHre U cucTeEMaTU3aIH

3HAHUH
5 JKEcTkoCTh BOMIBI U CITOCOOBI €€ zgnnomxa HOK
yCTpaner s://m.edsoo.ru/00ae1886
[IpaxTuyeckas padora Ne 6 o Teme bubnnorexa [JOK
53 "YKécTkocTh BOABI M METOBI €€ http
ycTpaneHus" s://m.edsoo.ru/00aelae8
54 AJroMUHHI bubmuoreka [JOK




http

s://m.edsoo.ru/00aelc64
. bubmmnoreka LIOK
55 AmMoTepHBIC CBOHCTBA OKCHIA U http
raAporeHia s://m.edsoo.ru/00aelc64
bubmnoreka [IOK
56 XKeneso http
s://m.edsoo.ru/00ae1d86
bu6nmoreka [JOK
Oxcupl, THIPOKCHIIBI U COIU JKele3a
> (IT) n xxenesa (I1I) hutp
s://m.edsoo.ru/00ae35¢6
O000I11IeHNE U CUCTEMATHU3AIUS
58 3HaHUM. AYKIIMOH 3HaHUU «MeTabl
B IIPUPOJIC U KU3HH YEIOBEKA»
[IpakTuueckas padora Ne 7. Pemenne
AKCTICPUMEHTAIIBHBIX 3a]1a4 110 TEME bubamorexa LHOK
59 . http
«BaKHEHIINE METATTEL H HX s://m.edsoo.ru/00ae3de8
COCIUHCHHS
Brruncnenus mo ypaBHeHHUSIM
XUMUYECKUX PEAKITUN, €CITH OJUH U3 BuGmorexa LIOK
60 peareHTOB J1aH B U30BITKE WIIN hitp
coz[epxm“T npuMecH. Berauciienus «//m.edsoo.ru/00ae1750
MacCOBOH JIOJIM BBIXO/A MPOAYKTA
peaKIuu
61 O06o00mIeHNEe U CHCTEMAaTH3aIIHS
3HAHUH.
62 Kontponbnas padota Ne4 o reme

«BaxHenime MeTajuibl 1 UX




COCAUHCHU A

BemectBa u matepuainsl B

B bubanoreka IIOK
[MOBCEIHEBHON XU3HU YeIOBEKA.
63 VYpo a «IIyremecTBHe 110 ! hitp
K—H TEIECTBUE IO MU
p P Y Py s://m.edsoo.ru/00ae3f50
BELECTBY»
XUMHUYECKOE 3arpsi3HEHUE
OKpYKarolleu cpepl. Y POk — bubnuorexa [JOK
64 koH(pepeHus «be3onacHoe 1 http
HCIIOJIL30BAaHUE BEIIECTB U s://m.edsoo.ru/00ae4270
XUMHUYECKHUX PEaAKIHid B OBITY»
Bbu6mmorexa [JOK
Ponp xumun B pereHnu
65 SKOJIOTHYECK 00ne ! hitp
JIOTUYECKUX TTPOOIIEM
p s://m.eds00.ru/00ae4270
bu6 OK
66 PezepBHblit ypok. O0001IEHNE U 1 h_‘;Ip mmorerca L
CHCTEMATHSAHA SHAHIH s://m.edsoo.ru/00ae0d0a
bub OK
67 PeseprubIil ypok. O6001IeHNE 1 | h_:tlp mwotexa [
CHCTEMATHAMILT SHAHIH s://m.edsoo.ru/00adb33c
bub OK
68 PeseprubIil ypok. O6001eHue 1 ! h_:tlp nmorexca L
CHCTEMATHSAMHA SHAHIH s://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O
MPOILIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» Xumus, 7 kiacc/ I'abpuensa O.C., OctpoymoB W.I'., Cnaakos C.A., AKnoHEpHOE
obmectBo «M3marenscTBo «IIpocBenieHne

* Xumus, 8 xinacce/ I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AKIHOHEpHOE
obmectBo «M3narenscTBo «IIpocBenieHne

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

Beeautel. Xumus. 8 knacc. YueOnuk (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos, C.A.
CrnankoB).

2. «Xumus». Paboune nporpammsl. [Ipeamernas nunust yueOnukoB O.C. 'abpuensna, U.
I'. OcTtpoymosa,

C.A. CnankoBa. 8-9 kiaccel: yue0. mocobue ajis 0011e00pa3zoBaTeIbHBIX OpraHUu3aIHii:
0a30BbIil YPOBEHB /

O.C. l'abpuensin, C.A. CnagkoB 3. Pabouas Tetpanb. 8 kiacc (aBropsl O. C. I'abpuensn, C.
A. Cnagkos).

4. Tetpanp At 1TaOOPAaTOPHBIX OMBITOB U MPaKTHUECKUX paboT. 8 kimacc (aBropsl O. C.
I'abpuensu, 1. B.

AKcEéHOBa).

5. [IpoBepounbie 1 KOHTpOIBbHBIE padboThI. 8 Kiace (aBTopsl O. C. [N'abpuensn, U. B.
Tpury6uax).

6. XuMHus B TECTaxX, 3a/1auax u ynpaxHeHusx. 8 kiacc (aBropsl O. C. I'abpuensy, U. B.
Tpury6uax).

TTaHHbBIE

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

bu6mmoreka [IOK:

https://lesson.academy-content.myschool.edu.ru/04/11

http://school-collection.edu.ru - Exunas xosutekmus udpoBeix 00pa3oBaTeIbHBIX
pecypcoB

Sdamgia.ru — O0Gpa3oBaTeNbHBIN MTOPTAT IS TOATOTOBKHU K 3K3aMEHaM:
https://sdamgia.ru/

https://soc-ege.sdamgia.ru

https://neznaika.pro

http://www.alleng.ru/ - DnexTponHas 6ubIMOTEKa yueOHOU TUTEPaTyPhI
http://chemistry-chemists.com/Libraries. — OnexTponHas OubimoTexa o XuMun, (husnke.
http://windows.edu/ru - «EnuHoe 0KHO TocTyma K 00pa3oBaTeNbHBIM PECypcam)
(6ecriatHas 37eKTpoHHAs OMOIMOTEKA)

http://www.chem.msu.su/rus/elibrary/ - DnexTponHas 6uGIHOTEKa yUeOHBIX MaTEPHAIOB
10 XUMUU

http://www.nehudlit.ru/books/subcat352.html - HexynoxectBennas 6ubanorexka. XuMus.
«DenepanbHBIl HHCTUTYT MEAarOTHUECKUX U3MEpeHui» - http:// www.fipi.ru
«DenepanbHbi HEHTP HHGOPMALIMOHHBIX 00pa30BaTENbHBIX pecypcoBy - http://fcior.edu.ru
https://proshkolu.info —«2nekTpoHHOE MEPHUOTUIECCKOS U3TAHUCH

college.ru - pazaen "OTKpBITOro KOIEIKa" MO XUMHUH.



