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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma y4yeOHOro mnpeamera «XUMHS» Ha YpPOBHE OCHOBHOIO OOILEro
o0pa3oBaHMsl COCTaBjeHa Ha OCHOBE TpeOOBaHUI K pe3ylibTaTaM OCBOCHHUS (eaepalbHON
o0pa3oBaTeNbHON MpPOTrpaMMbl OCHOBHOTO 00ImIero oOpas3oBanus, mnpeacraBieHHbXx B OI'OC
00O, B cooTBeTcTBUH C (heaepaibHON padoyei mporpaMMoi Mo y4eOHOMY MpeaMETY « XUMUS»,
a TaKke Ha OCHOBE ¢eepanbHON paboueii mporpaMMbl BOCITUTAHHUSL.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, oO0med cTpareruu oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHMBACT
00s3aTeNbHOE NPEIMETHOE COZEpkKaHUE, IPEIyCMAaTPUBACT paclpeielieHue ero mo Kiaaccam U
CTPYKTYpUPOBAHHUE T10 pa3fieliaM U TeMaM MPOrpaMMBbl 110 XUMHH, OMpeesieT KOJINYECTBEHHbIE
M KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHAYEeMYI0 IOCIEI0BaTEIbHOCTh
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesseT BO3SMOKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM O0O0yUYeHHs] XUMUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHOMN
JEeSITeTLHOCTH 00YUYaIOMIerocst II0 OCBOCHUIO y4eOHOTO COAEpIKaHusI.

3HaHME XUMUU CIIY’)KUT OCHOBOH A1 (pOpMHpOBaHUS MUPOBO33pEHUsT 00y4daloIerocs, ero
IpeCTaBIeHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUpPYEMbIe XUMHUEH
MPEJICTABICHUS O B3aUMOINPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIUU BEILIECTB B IPUPOJIE, O MYTSIX
pelieHus T00albHBIX MPOOJEeM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOI,
HHEPreTUYECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, TPO0JIEM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJIsi camMopa3BUTUS U (OPMUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 (YHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOOUMBIX KaKk B IIOBCEJIHEBHOM JKHM3HM, TaK U B
poeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaroM B (POPMHPOBAHUHU
€CTECTBEHHO--HAYYHON TPAMOTHOCTH O0yYaIOIIUXCS;

crocoOcTByeT (OPMHUPOBAHHMIO I[EHHOCTHOTO OTHOIICHHWS] K €CTECTBEHHOHAYYHBIM
3HAaHUSM, K TMPHPOJIE, K 4YeNOBEKY, BHOCHUT CBOH BKJaJ B SKOJOTHYECKOE 0Opa3oBaHME
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4YE€HHH XUMHUHU OOecredyMBaroTCsl CHelU(UKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS IENaroruuyeckd aJalTUPOBAaHHBIM OTpPakKeHHEM
0a30B0il HAyKH XMMHHU Ha ONPEACIEHHOM dTare e pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHHs OPUEHTUPOBAH Ha OCBOCHUE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHMYECKONH XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHUH OPTaHUYECKOW XUMUH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHpPOBaHAa Ha OCHOBE CHCTEMHOTO
noaxoja kK eé m3ydeHuro. CopepxaHHe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBI TOHATHH O XUMHUYECKOW peakmuu. OO 3TH CHUCTEMBI



CTPYKTYPHO OpPTraHH30BaHbl MO MPUHIUIY MOCIEAOBATEIHHOIO Pa3BUTUS 3HAHWW HA OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIHLHO OT OJHOTO YpPOBHSA K JApPyromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKON COCTaBISIONICH HAy4yHOW KapTUHBI MHpa B JIOTHKE €€ CHCTEeMHON MpPUPOJIBI,
[IEHHOCTHOTO OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM 03HaHUs B Hayke. M3ydueHne xumun
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kiacce» u «Pu3uka. 7 Kiaccey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHI. 3ajada y4eOHOTO IMpeaMeTa COCTOMT B ()OPMHPOBAHHH
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS TIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHUM W PA3BUTUM TIO3HABATEIbHBIX YMEHUH W HMX TNPUMEHEHMH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMUU HA YpOBHE OCHOBHOTO O0IIEro o0pa3oBaHMS BaXKHOE 3HAUCHHE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJIEHHOCTh OOYYEeHHsS Ha CHUCTEMAaTHYEeCKoe MpuOOIIeHNne O00ydaroluxcs K
CaMOCTOSITENIbHOM ~ [MO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(hOpPMUPYIOLTUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHUCS OIIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAaMOIO3HAHHUS, KJIIOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— (hopmupoBanue o0mel HYHKIIMOHATHFHOW U €CTECTBEHHOHAYYHOH TPAaMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPY’KAIOIIErO MHUpPA, WCIONB3ysS 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opmMupoBaHue y 00y4aromuXxcs TYMAaHHCTUYECKUX OTHOIICHHA, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA i1 BBIPAOOTKM JKOJOTHYECKH I1€71ecOo00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YuCIIO YacoB, OTBEACHHBIX IS M3ydCHUS XUMHUHU Ha YPOBHE OCHOBHOT'O OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIENIO).

COJAEPKAHUE OBYYEHUSA
8 KUIACC

IlepBoHauya/ibHbIe XMMHUYECKHE TOHSATHUSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJIOBEKa. XUMHA B CUCTEeME HaykK. Temna u
BelecTBa. dusnueckue CBOWCTBAa BeLIECTB. ArperarHoe coctosHue BemniecTtB. lloHsatue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTsie U clloKHBIE BelIecTBa. ATOMHO-MOJIEKYIIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemiectBa. Monb. MomnspHas macca. B3anMocCBsI3b KOJIWYECTBa, MAacchl U
Yrclia CTPYKTYPHBIX €IMHUIL BerecTBa. Pacu€rel mo hopMynaM XMMHUYECKUX COCTUHEHHIA.

®uznyeckue M XUMHUYECKHUE SBICHHUS. XHUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMUueckue ypaBHeHUs. Kiaccudukanys XUuMUYECKUX peakuuil
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCyI0i, mpaBwiaMu paboThl B jabopaTropuu U mpuéMaMu
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYJAOBaHUEM, M3YYEHHE M ONMUCAHUE (DU3UYECKUX CBOMCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAO0JeHne (GU3NUECKUX (TUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYNKE, KHUTIEHUE M KOHJIEHCAIIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SABJIEHU, Habt01eHue
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapus, paznoxenue rugpokcuna menu (1) mpu
HarpeBaHuu, B3auMoJjeicTBue sxenesa ¢ pactBopoM coiau meau (), m3ydenue crnoco6oB
paszienieHns cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKH TMOBApPEHHON COJM, HAONIOJICHHE U ONHCAaHUE
pE3yJbTaTOB IPOBEJIEHUS OIIBITA, WUIIOCTPUPYIOIIErO0 3aKOH COXPAHEHHWS MAacChl, CO3/laHuE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3J€MEHT W IPOCTOE BEIIECTBO.
Haxoxnenue kucnopona B mpupoje, Gu3ndeckue U XUMHUYECKHe CBOMCTBA (peaKkIi TOPEHus).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMy4deHHs KHUCIOpoJa B J1abOpaTopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(PUKAIUS
KHCIIOpO/1a.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuMU. TOoIaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bomopon — »snemeHT u mpocroe BemiecTBO. HaxoxneHue BojxopoAa B IMPUPOJE,
¢u3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI orydeHus. Kucnoter u conu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM.



®dusnyeckue cBoWcTBa BoAbl. Boma kak pactBoputTenb. PactBopbl. HackimeHHeie u
HEHACBIIICHHBIE PAcTBOpBI. PacTBOpMMOCTH BellecTB B BojJe. MaccoBas 10Js BELIECTBA B
pactBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpoAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeaumHeHud. Oxkcunpl. Kiaccupukamnus OKCHIOB:
cojeoOpa3ymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmy4yeHue okcuaoB.

OcHoBanus. Knaccudukanus ocHOBaHM: HIENOYM M HEPACTBOPUMBIE OCHOBAHMUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. @usndeckiue U XUMHYECKHE
cBoiicTBa kucioT. Pan akrusnoctu metauios H. H. bekerosa. [lonyduenue Kucior.

Conu. Homenknarypa coneil. duznueckue U Xxumudeckue cpoiictBa cojeil. [lomydenue
COJICH.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, MIOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHe W W3YYEHHUE CBOWCTB KHCIIOPOJA, HAONIOJIEHHE B3aMMOJICHUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3llaMid OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3amMmojeiicTBue Bojopoga ¢ okcuaom wmeau (1)
(BO3MOXHO HCTIOJIB30BaHUE BUCOMATEPUATIOB), HAOIIOACHHE 00pa3IOB BEMIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAacTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM [0JIEW PAacCTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHUAJIOB), MCCIEAOBAHNE OOpPAa3I[0B HEOPIaHWYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PAaCTBOpPAx KHUCIOT U INEJIOYell, M3ydeHue
B3anmojeiictBust okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeETajlaMH,
peaKuHuii HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «Baxunenmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Ilepuoauueckuii 3axoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKN XUMHUECKUX dleMeHToB. [loHsTHE O Trpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U HIEJIOYHO3EMETbHBIE METAILIbI, TaJIOTE€HbI, UHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4Yeckux »siemeHtoB J[. .
MenneneeBa. Koporkonepuognas W JUmMHHoOmepHoAHas ¢Gopmbl lleprnoanueckoil cUCTEMBI
xumuueckux siemeHToB Jl. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. MW3otombl. InekTpoHbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKUX AieMeHTOB [leprnoandeckoil CUCTEMBI
. W. MenneneeBa. XapakTepUCTHKAa XHMHMYECKOIO DJJIEMEHTa [0 €ro IIOJIOKEHUIO B
ITepuoanueckoii cucreme JI. 1. Mengeneena.



3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAITMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKu U npakTuku. J1. 1. MenaeneeB — y4€HbI U TpakIaHKH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMoJIsIpHast) CBSI3b.
DIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIeMEHTOB. MloHHas CBs3b.

Crenenb  okucieHus. OKHUCIUTEIHLHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Ipoieccs
OKHCJICHUS U BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3YyYCeHHE OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBHE THUAPOKCHUIA
[IMHKA C pacTBOpPaMHU KUCIOT W IIEJI0Yed, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS).

Mesxicnpeomemmuoie ceasu

Peanuzanusi MeXIpeAMETHBIX CBS3€H MPU U3YYCHHH XUMHH B 8 KJIACCE OCYIIECTBIISIETCS
4yepes MCIOIb30BaHUE KaK OOIIUX €CTCCTBCHHOHAYYHBIX MOHITHMA, TaK W TIOHATUH, SBIISIONITIXCS
CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHOHAYYHOIO [IUKJIA.

OO01ure ecTeCTBEHHOHAYYHbIE TIOHATHUS: Hay4HbIN (akT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJU3,
CUHTE3, KIacCHU(pUKaAIUs, TEPHOANIHOCTh, HAOIIOJCHUE, OKCIICPUMEHT, MOJICIUPOBAHNE,
U3MEpPEHHE, MOJICIIb, SIBJICHHE.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIMBI,
pPaZMOaKTUBHOCTb, MOJIEKYyJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TeJ0, O0bEM, arperaTHOe
COCTOSIHME BEIEeCTBa, ra3, (U3WYECKHUE BEIUYHHBI, CAMHHUIIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIie.

buonorus: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaANbl, TOpPHBbIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XMMHYeCKas peaKkuus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMU4YeckKux diemeHtoB J[. .
MenneneeBa. CTpoeHrne aToOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB XUMHYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPUOMAOB, Kalus, KaIbLHUsI U HUX COCAUHEHUN B COOTBETCTBUM C
IIOJIOXKEHUEM DJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKON CBA3M. THNBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT TUNA KPHUCTAUIMYECKON PEMIETKM W BUJA XUMHUYECKOH
CBS3U.

Knaccugukanus 1 HOMEHKJIAaTypa HEOPraHMYECKUX BeIIeCTB. XMMHUYECKHE CBOWCTBA
BEILECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COECIMHEHMM, Ie€HEeTH4eCcKas
CBSI3b HEOPTraHNYECKHUX BELIECTB.

Knaccugukarus XUMUYECKUX PeakUil Mo pa3IuuHbIM MpHU3HAKaM (IO YUCIY U COCTaBY
YYacTBYIOUIMX B PpEaKIUH BEUIECTB, IO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO YYacTHIO KaTaau3aTopa). DK30- U
SHJOTEPMHUUYECKHE PEAKIIMH, TEPMOXUMHUYECKHE YPABHEHUS.

[TonsiTue 0 ckopocTu XuMHUUecKo peakiuu. [lonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o



karanuse. llomarne o XxumudeckoM paBHOBecHH. DaKTOpbI, BIUAOIINAE HA CKOPOCTb
XUMHUUYECKON pPEeaKIMU U TI0JI0KEHNUE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIH, SJCKTPOHHBIA OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBlIeHHE YPAaBHEHMHM OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKMii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3IEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHBI,
QHUOHBI. MexaHM3M JHUCCOLMAllMM BELIECTB C pa3IMYHbBIMU BHJAAMU XHMHUYECKOH CBS3U.
Crenenb qucconnanuu. CuiabHbIE U CIIA0bIe SIEKTPOIUTHI.

Peakiun moHHOro oomeHa. YcioBHsI IPOTEKAHUS PEaKIMi MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
IpEeJCTaBICHUH 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUU Ha HOHBI.
[TonsiTvie 0 TUAPONIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIUIMUECKUX PEHIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura W anmasza), CIOXKHBIX BEIIECTB (XJIOpUAa HaTpusi),
UCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUM OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, HCCIIE0BaHUE 3JIEKTPOIIPOBOJIHOCTU PACTBOPOB BELIECTB, IMpOLECcCa IUCCOLMALUN
KHUCJIOT, ILIEeNo4Ye U coseil (BO3MOYKHO HCIIOJIb30BAHME BHUIEO MaTepUalioB), IPOBEIEHUE
OMBITOB, WIIIOCTPUPYIOIIMX IPU3HAKU NPOTEKaHMs Peakiuil MOHHOro oOMeHa (oOpa3zoBaHHE
ocajika, BblACJICHME Tra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX [PUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIUil (FOpeHue, peakiuH pasjiokKeHUs, COEAMHEHUS),
pacro3HaBaHMEe HEOPraHMYECKMX BEIIECTB C IMOMOIIbIO KAa4eCTBEHHBIX pEaKlUi Ha HOHBI,
pelIeHre IKCIIepUMEHTaIbHBIX 3a/1a4.

HemeTtauibl 1 MX COeJUHEHHSA

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne U (U3MUECKHe CBOICTBA MPOCTHIX BELIECTB — TraJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTaJulaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4yeHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/a Ha OPraHM3M UelloBeKa. BaykHelmme XiI0puabl
U X HaXO0XJEHHE B IPUPO/IE.

O6mas xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MYECKHe CBOWCTBA MPOCTBHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbBIE MOJAU(PHUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHIBI CEphI Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kilacca KUCIOT M crenuduueckue). XUMHYECKUEe pPeakluu,
JeKallue B OCHOBE MHPOMBIIUICHHOTO crocoba IMONydeHUs cepHoil KucioTsl. IIpumenenue
cepHoll kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE MOXAM, 3arpsa3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
[IPEIOTBPALLEHUS.

OO6mas xapaktepuctuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHEHHWE B MpUpoAe, (U3UYECKUue Hu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUaK, ero (u3ndeckue U XuMHYECKHIe
CBOWCTBA, MoJlyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYecKre U XMMUYECKHE CBOMCTRA,
npuMeHeHne. KadecTBeHHass peaknys Ha MOHBI aMMOHHS. A30THas KHUCIIOTA, €€ IOJIy4EHHE,



bu3MYecCKe W XUMHUYECKHE CBOMCTBa (00mMe Kak TIPEACTaBUTENS Kiacca KHCIOT |
cneuuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoopenuit. XuMUYECKOe 3arpsi3HEHHE OKpPYKaroleh cpeibl COeIUHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docdopa, puznueckue u xumuieckue cpoiictBa. Okcun dochopa (V) u dhochopHas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosiyueHue. Mcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIbHBIX YI00PEHHA.

O6mas xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTETIIEHU OKUCIICHUA. YTJIEepo/, alFIOTPOIIHbIE MOAU(UKAIINK, PACIPOCTPAHEHHE B
npupoje, Gusndeckne u XUMUIECKUEe CBOMCTBa. Ancopbuus. KpyroBopotT yriepona B mpupoe.
Oxcuppl yraepona, ux GU3NUecKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBIL,
HOJTyYeHHE U TPUMEHEHHE. DKOJOrHYecKre MpoOaeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTEe3a TI00AIbHOTO TMOTEIUICHUS KJIMMAaTra, MapHUKOBBINA 3QQeKT. YTonbHas KUCIOTa U e
CoNM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIHIIMHE,
MPOMBINIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSAMHEHMSIX YIiiepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, JTaHOJ, IJMIEpPUH, YyKCcycHas Kkuciora). Ilpuponnsie
UCTOYHUKH YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HEPTH), HMPOAYKTHl HX TNepepadbOTKh
(OeH3uH), uX poJib B OBITY U MPOMBIILIEHHOCTH. [IOHATHE 0 OMONIOrMYECKH BaKHBIX BEIECTBAX:
xKHUpax, OesKax, yrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX W HEOPTaHMUECKUX COCAMHEHUI.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmme mnpencraBieHus o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTpPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, jkene300eToH. I[IpoGiembl
0€30I1aCHOT0 MCIIOJIb30BAaHMS CTPOUTEIHHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEaKIUii Ha XJIOPWUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakaromme (U3NIeCKue W XMUMUYECKHE CBOMCTBA TaJOTCHOB M WX COCAMHEHUI (BO3MOXHO
UCIOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMIJIEHHE C O0pa3liaMu XJIOPUAOB (TaJIOTEHHUJIOB),
O3HaKOMJICHHE ¢ o0pa3namu ceppl M €€ COeIMHEHMAMH (BO3MOXHO HCIIOJIb30BaHHE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMporecca OOyrauBaHMsS — caxapa TMOJ  JCUCTBHUEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHCJIOTHI, TPOBEJICHHE KauyeCTBEHHOW peakiy Ha Cyiab(paT-HOH M HaOI0JeHHe MpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUH
(BO3MOYKHO HCIIOJIb30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U (POochHOpPHBIX yn0OpeHuH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMHaka, IPOBEJCHHE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA U (ocdar-uoH M H3ydYeHHE MPHU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KpUCTANIMYECKUX PEeHIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJICGHHE C TMPOIECCOM aACOpPOIMU PaCTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHBOra3a, NoJydeHrue, COOUpaHue, paclo3HaBaHue
U M3y4YCHHE CBOMCTB YIJIEKMCIIOTO ra3a, NMPOBEJCHHWE KAYEeCTBEHHBIX pEaklUui Ha KapOoHAT U
CHWJIMKAT-UOHbl U H3Yy4YEHHE TMPU3HAKOB MX TMPOTEKaHHs, O3HAKOMIICHHE C MPOAYKLHEH



CHUJIMKATHON IMPOMBIIIJIEHHOCTH, PEIICHHE 3KCIIEPUMEHTAIbHbIX 3aja4 no Teme «BakHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/ibl M UX COeTUHEHUS

OO0mass xapakTepUCTHKAa XHUMHUYECKHUX DJJIEMEHTOB — METa/lIOB Ha OCHOBAaHUU UX
nosioxkenus B [lepuonnueckoit cucreme xumuyeckux snemeHToB Jl. 1. MenneneeBa u crpoeHust
atoMoB. CTpoeHue MeTaioB. MeTaluyeckas CBsI3b M MeETaJNIMYecKas KpUCTalIndecKas
pemiéTka. DIEKTPOXUMHUYECKUN psifl HanpsbDKeHUH MeTamioB. Du3nueckue U XUMHUYECKHE
cBoiictBa MetayyioB. OOiue crnocoObl mony4deHus: MetaioB. [loHATHEe O KOPPO3UM METAJUIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CiiaBsl (CTalb, Yyr'yH, AIOPaTIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilenounbie MeTauibl: OJIOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B Mpupoje. OPuznueckrue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTUHECHUMN.

[[{emroyHO3eMENBbHBIE METAJUIBI MarHui M KainbUui: mnojoxkeHue B [lepmoandeckon
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpO€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoje. Pusnueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeilmue coeanHeHUs
KaIbIUsl (OKCH, TUAPOKCU, COJN). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

AmoMuHuii: nonoxxenue B llepumonnueckoil cucreme Xxumudeckux aeMeHToB [l U.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHUHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucrteMe xumuyeckux osnementoB J[. U.
MenpeneeBa, CTpoeHHE aToma, HaxokJaeHue B npupoje. dusnueckne U XUMHUYECKHE CBOMCTBA
xkene3a. Okcunsl, Tuapokeunsl u conu skenesa (II) m xenmesa (lll), ux cocraB, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMM METalIoB M CIUJIaBOB, MX (PU3MUECKUMU CBOMICTBaMH,
U3YYEHUE PE3YNbTAaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONB30BAHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOJOU (BO3MOYKHO UCTIOJIb30BaHUE
BUJICOMATEpHUAIOB), HCCIEIOBAHUE CBOWCTB JKECTKOWM BOJIbI, NpOIlECCa TOPEHMs XKeje3a B
KHCIoposie  (BO3MOXKHO — MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHUs, KaJbIlHs, alFOMUHUA, [TMHKA, xkene3a (l1) u xenesa
(1), meau (1), HaGMIOIEHNE U OMKMCAHUE MPOIIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATPHS,
KaJusl U KaJbliig (BO3MOXKHO MCIIOJIb30BaHHME BHAEOMATEPUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BakHeline MeTasulbl U UX COSTUHEHUSD.

XuMus M OKpyxKamouas cpeia

BemectBa 1 maTepuanbl B MOBCEJHEBHOM JKHU3HM uYeloBeKa. bezomacHoe Mcrosib30BaHue
BEIIECTB M XWMHUYECKHX peakiuii B ObiTy. [lepBas moMomp NpW XUMHYECKHX OXOTax |
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl (MpeaenbHas A0MyCcTUMas KOHIEHTpaIUs
BemecTs, ganee — [1J1K). Poib xuMuu B penieHur 3KOJTOTHISCKUAX TIPOOIIEM.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3IoB MaTepHAIIOB (CTEKIIO, CIUIABBl METAIIJIOB, MTOJIMMEPHBIC MATEPHUAITHI).

Mesicnpeomemmuuie ceasu



Peanu3anus MeXNPEIMETHBIX CBSA3CH MPHU U3yYCHUH XMUMHUHU B 9 Kilacce OCYIIECTBIISCTCS
4Cpe3 UCHOJIB30BAHUC KAK O6H_[I/IX CCTCCTBCHHOHAYYHBIX HOHHTHﬁ, TaK " HOHﬂTHﬁ, ABJIAFOITUXCA
CUCTCMHBIMH IJId OTACJIbHBIX NPCAMETOB €CTCCTBCHHOHAYUYHOT'O [IUKJIA.

OOr11re ecTeCTBEHHOHAYYHbBIC TIOHSITHS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TCOPHs, aHAIIU3,
CHHTE3, KiacCHUKAIUsA, TEPUOTUYHOCTh, HAONIOJCHUE, SKCICPHUMEHT, MOJCIUPOBaHHE,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA YPPEKT, TEXHOJIOTHSI, MaTePHAIIBI.

®dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3UUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUTaHEThI, 383161, COHIIE.

buosorus: ¢orocunre3, apixaHue, Ouocdepa, 3KOCHCTEMa, MHHEpPAIbHBIC YI0OpCHHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATE/ILHBIC BEIIECCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HACKOIIaEMBIE, TOTUIMBO, BOIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yIbTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIEro 00pa30BaHUA
JIOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATENbHOM €ATEIbHOCTH B
COOTBETCTBUM C TPAJAULMOHHBIMH  POCCHUMCKMMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILIECTBE MpaBUJIaMU MU HOpPMaMH MOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALUN O0yUYaIOIUXCSL.

JIMYHOCTHBIE PpEe3yNbTaThl OTPa)XKal0T T'OTOBHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALlMH M PACIIMPEHHUE ONBITA ACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTHU:

1) naTPHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIe/IMI0, TIOHMMaHMA 3HAYeHHUsS XMMHUYECKOM HAyKd B JKM3HH COBPEMEHHOTO OOILECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpManueil 0o mepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOM XHWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
MHpa 1 001IecTBa;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE, KOMMYHHKaTUBHOM KOMIIETEHTHOCTH B 00IIECTBEHHO TTOJIE3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOO0Opa3HOI COBMECTHOH /IE€ATEIbHOCTH MPH BBIITOJHEHUH YUEOHbIX, TO3HABATEIbHBIX 337124,
BBIIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YUYEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOINIOHMMAHUIO M B3aMMOIIOMOIIY B IpoLEecce TOM y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJEHUE M TOCTYNKHM CBOMX TOBApHUINEH C NO3UIMM HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUs IMOCIEACTBUM IIOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHMSA:



MHUPOBO33PEHUYECKUE  NPEJICTaBICHUS O  BEHIECTBE M  XHMHUYECKOM  peakluu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBISIONINE OCHOBY JUIS
NMOHWMAHUS  CYINIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJBI, B3aUMOCBS3SIX YeJIOBEeKa C MPUPOIAHON CpeAod, O poiu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIGHBIE MOTHUBBI, HAIPABJIICHHBIC HA IIOJIYYCHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOaeMbIX TMPOIECCOB U SIBICHUMN, IO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITENIbHOIN pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypoOl, NOCTYMHBIMH TEXHHUYECKHMMH CpPEICTBaAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JHO003HATEIHbHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON M HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAINPaBIEHHOCTU U YPOBHS 00y4YEeHHUS B IajbHEHILIEM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH JKM3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3JIOPOBBIO,
YCTaHOBKHM Ha 3J0pOBbI 00pa3 JKW3HHM, OCO3HAHUE MOCIEACTBHI U HEMPHUSITHE BPEIHBIX
NpuUBBIYEK (YHOTpPEeONEHUS alKorojs, HAapKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJECHUS
npaBwI 0E30MacHOCTH TPH OOpalIeHUH C XMUMHYSCKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpPEC K MPAKTHUYECKOMY H3YUEHUIO MPOPECcCCHl M TPpyAa pa3lIuyHOro pojia, YBaXKEHHE K
TPYAy H pe3yibTaTaM TPYIOBOW JEATEIHLHOCTH, B TOM 4YHCIIE Ha OCHOBE IPUMCHEHUS
MPEIMETHBIX 3HAHWW 110 XWUMHH, OCO3HAHHBIM BBIOOP WHIWBHUIYATbHOW TPACKTOPHUU
MPOJOHKEHUST 00pa3oBaHUs C Y4ETOM IUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCuoHaIbHOU NeATENbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHU, TOTOBHOCTh aJIalITUPOBATHCS B IPO(EeCCHOHAILHOM cpejie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH I1[eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOr0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY W IICHXHUYECKOMY 370POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIOICHHUS TIPAaBIIJI O€30MacHOTO MOBEAEHUS TP padOTe C BEMIECTBAMH,
a TaKKe B CUTYaIIUAX, YTPOXKAIOIINX 30POBBIO M KU3HU JTFO/ICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPHU H3yYEHUW XUMHH, JJIS PelleHus
3a/1a4, CBSA3aHHBIX C OKPYXAIOUIEH NMPUPOTHON CPEIOi, AJIsl TOBBIIEHUS] YPOBHS SKOJIOTMYECKOU
KYJIBTYpPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa SKOJIOTHYESCKHX MPOOJIeM W MyTed WX PemeHUs
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHUECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanmpeaMETHBIX PE3yJIbTaTOB BBIJICISIIOT 3HAYMMBIC JUIS (OPMHUPOBAHUS
MHUPOBO33pEHHUSI OOIICHAYYHbIC MOHSATHUS (3aKOH, TECOPHSs, MPUHIIUI, THUMOTE3a, (aKT, CHCTEMA,
MPOIIECC, PKCIEPUMEHT M JPYTOE.), KOTOPBIE HCIONB3YIOTCS B €CTECTBEHHOHAYYHBIX YYEOHBIX
npeaMeTax U MOo3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMeTOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NeHCTBUS (TIO3HaBaTEIbHbIC,
KOMMYHHUKATHBHBIC, PETYJSTUBHBIE), KOTOpble 00ECNednBarOT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUTAHHPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS



Ba3oBble Jlornueckue AeicTBHA:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOI'O MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pPacKpheIBaTh CMBICA XMMUYECKMX THOHATHH (BBIACIATH HMX XapakTepHbIE MPU3HAKH,
yCTaHaBIIMBATh B3aUMOCBSI3b C JIPYTUMU MOHATUSAMHU), UCIIONH30BaTh MOHATHUS U1 OOBACHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHUPHUKAIUU
XUMHUYECKHX BEILECTB U XMMHUECKUX pEaKlui, YyCTAaHABINBATh PUYNHHO-CIIECTBEHHBIE CBSI3U
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, I€AYKTUBHBIE,
10 aHAJIOTHH), eNIaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, MPEOOpPa3OBBIBATH IIHPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumMu4ueckas ¢GopMylia M ypaBHEHHE XUMHUYECKONW pEakiuu — TMpU pElIeHud YydeOHO-
MO3HABATENIBHBIX 33/a4, C Y4Y€TOM OTHX MOJENBHBIX MPEACTABICHUI BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKMA H3YyYaeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB H
XUMHYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
MPOTUBOPEYHS B M3y4aEMBIX IIPOIECCAX U SBICHUSIX.

Bba3zoBble uccienoBareibckue 1eiCTBUSA:

YMEHHME HCIOJb30BaTh IOCTABJIIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa I1O3HAHUS, a
TaKK€ B KayeCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXJICHHIA;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAaHHMIO, OPraHMU3allMd M TPOBEJICHUI0 YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJO0M Ipoliecca, CaMOCTOSTENIbHO TPOrHO3UPOBATh €r0
pe3ynbTatr, GopMmynupoBaTh OOOOIIEHUS W BBIBOJABI IO pe3ylbTaTaM IPOBENEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOETaHHOM padore.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO Pa3INYHBIX BUI0B
1 (GOpM IPECTaBICHUS, TOJIyYaEMYI0 U3 Pa3HbIX HCTOYHUKOB (Hay4YHO-TIONYJISIpHAsl IUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MocoOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO NH(OPMAIIHIO;

YMEHHE MPUMEHSATh Pa3INuHbIe METO/bI U 3aIIPOCHI IIPU MOUCKE U 0TOOpe MH(pOpMaUU U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JIJIsl BBINIOJHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTpeNIeNIEHHOr0 THUMA, MPHOOpPETeHHEe OmblTa B 00JACTH HCIOJIBb30BaHUS HH(OPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOI'O MCIIOJIB30BaHMS PA3TUUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATh peEIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSMUY;

YMEHHUE HCMOJIb30BaTh U aHAIU3UPOBATh B Mpolecce y4yeOHOW M MCCIIe0BATENbCKOM
JEeSTeNIbHOCTH MH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHME OKpYXarolel MpupoaHON Cpebl.

KoMMyHUKAaTHBHBbIE YHMBepcaabHbIe Y4eOHbIe qelicTBHA:

yMEHHUsl 3aJaBaTb BOIpPOCHl (B XoJe Auaiora W (Wiu) JOUCKYCCHUU) MO CYIIECTBY
oOcyxxnaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENHHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4uu;

YMEHUS NPEACTABIATh MOJYUYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN NESTEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JAejJaTh IMPE3CHTALUI0 PE3YJIbTAaTOB BBIIOJHEHUS XHMHUYECKOTO



JKCTIEpUMEHTa (Ja00OpaTOPHOTO ONBITAa, JA0OPATOPHOM pPabOTHI MO HCCICIOBAHHIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOHM IMO3HABATEIbHOW U
MCCJIEIOBATENILCKON NIeATEIbHOCTH MPU PEUICHUH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE yuéTa
Oo0LIMX HMHTEPECOB U COIJIacoBaHMs MO3UIMI (0OCykIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONpEeNICHHEe KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI M IPYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOATEIbHO ONPENENSTh LeNU ACSTeNbHOCTH, IJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJHMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BHIOMPATH
HanOonee dS(QQeKkTuBHBIE CIMOCOOBI pemieHHs YYeOHBIX W IO3HABATEIbHBIX  3aad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH IMPEAJIOKEHHBIA AITOPUTM JIEHCTBUN MpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4E€TOM IMIOJIy4eHHUsS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIUIX, OLIEHUBATh COOTBETCTBUE TMOIYYEHHOTO PE3yJbTaTa 3asBICHHON LIENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMbIe B YCIOBUH 3a/1aHUH.

HPEAMETHBIE PE3YJIbTATHI
B cocraBe mnpenMeTHBIX pe3yJabTaTOB IO OCBOCHMIO O0S3aTEIBLHOTO COAEpKaHMUS,
YCTAHOBJICHHOTO JaHHOW (enepanbHOH paboduell mporpamMMmoii, BBIJEISIOT: OCBOCHHBIC
oOydJalmuMuUCs Hay4YHble 3HAHUS, YMEHHS U CHOCOObI JeWCTBUHM, creuuduyeckue s
OpeaMEeTHOM 00sacT «XUMUS», BUIBl JEATEIbHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUSA, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalIUSX.
K xonmy oOydeHust B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:
® PacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHMX MOHATHUN: aTOM, MOJIEKYJa, XUMHUYECKHM
BJIEMEHT, MPOCTOE BEIECTBO, CIIOXKHOE BELIECTBO, CMech (OJHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JA0JdS XHUMHYECKOTO
JJIEMEHTAa B COEAMHEHHMM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
3JIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxanus
peaKkuuii: peakluu COEIMHEHUS, PEAKIIUU Pa3JI0KEHNs], PEaKIIMM 3aMEIICHUs], peaKkliun
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIu, TEIUIOBOM 3P deKT peakuuu, SApo aToMa,
JJIEKTPOHHBIA CIIOM aTtoma, aromMHas opOuTanb, pajuyc aroMa, XMMUYECKas CBS3b,
MOJISIPHAsE M HEMOJsipHash KOBAJIEHTHAas CBs3b, MOHHAs CBs3b, WOH, KaTUOH, aHUOH,
pacTBOp, MaccoBas JI0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B paCTBOPE;
® MJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX IIOHATUH U TNPUMEHATH ITH
MOHSTHUS MIPU ONMCAHUM BEIIECTB U UX MPEBPALICHUN;
® ICTIOJIb30BAaTh XMMUYECKYI0 CHUMBOJMKY [UIi COCTaBieHUs (OpMyN BeIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;
® OTIpE/ICTIATh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApPHBIX COCOUHEHUSX, CTEIECHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIKHOCTh BEHIECTB K
onpeAenéHHOMY Kiaccy COeAUMHEHMH 1o QopmyrnaM, BHJ XUMHUYECKOM CBS3U
(xoBaJIeHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCIMHEHUSIX;
e packpbiBaTh cMbIch llepuommueckoro 3akona /[[. M. MenpaeneeBa: IeMOHCTpUpPOBATh
[IOHMMAHHE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX D3JIEMEHTOB OT HX



nojoxeHus B [lepuoanyeckoll cucreMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaIpo;

®ONMCHIBATh M  XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoil cucremsl
XUMHYECKMX AJIEMEHTOB: pa3jinyaTh IOHATUS «J1aBHas noArpynna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble U OonblIMe NEPHOAbI, COOTHOCHUTH
o0o03HaueHusl, KOTopele UMeroTcs B Tadauue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHMS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa sapa, oOIIee YWCIO 3JIEKTPOHOB U
pacripesielIeHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

e Klaccu(pUIMPOBAaTh XUMHUYECKHE 3JIEMEHTHl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
sddexry);

e XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XMMUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX
KJIAacCOB, IOATBEpXKJas  OMNKMCAHUE IPUMEPaMU  MOJIEKYJISIPDHBIX  ypaBHEHUH
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUil;

® [I[POrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMSI XUMUYECKUX MTPEBPALLICHUM B pa3JIMUHbIX YCIOBUSIX;

® BLIYKCIISATE OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XMUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MIPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKON peaKkIuy;

® IPUMEHATh OCHOBHBIE OIEpallM MBICIUTEIbHON AESITEIbHOCTH — aHaJu3 M CHHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEeMAaTH3aINI0, KIAacCU(UKALMIO, BBIBICHUE MPUYUHHO-
-CIEICTBEHHBIX CBSI3€M — NIl M3YYEHHs CBOMCTB BELIECTB M XMMMUYECKUX PEaKIMM,
€CTECTBEHHOHAyUYHbIE METO/bI I03HAHUS — HAa0I0/IEHNE, U3MEPEHNE, MOJCINPOBAHHE,
AKCIIEPUMEHT (peaibHbIN U MBICIIEHHBIH);

ecjeloBaTh IpaBWIaM I[IOJIb30BaHMSI XHMMHUYECKOM TMOCYyI0oM M J1abopaTOpPHBIM
00opy/sOBaHUEM, a TaKXke IpaBWiIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHM C
UHCTPYKLHUSMH 10 BBIIOJHEHUIO JTa0OPATOPHBIX XUMHUUECKUX OINBITOB IO MOTYYEHHUIO
U CcOOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOpPOJA W KHCIOPOJa), MPHUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IEToUYel U
KHCJIOT C TOMOIIBIO MHIMKATOPOB (JIaKMycC, PeHON(PTaTeHH, METUIOPAHXK U APYTHE).

K xonuy oOyuenus B 9 kJjacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

® DacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKUX IOHATUH: XMMHUYECKUH DIIEMEHT, aToM,
MOJIEKYJa, NOH, KATHOH, aHHOH, ITPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XMMHUYECKAs pPEaKlMs, XUMUYecKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOoJib, MOJSIPHBIA 00BEM, pPacTBOp, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JTUCCOLMAIMS, peaklUd HOHHOrO OOMeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHE, OOpaTUMble U HeoOpaTUMbIE pEaKluy,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUU,  OKUCIHUTENb,  BOCCTAaHOBUTEIb,
OKHCIICHHE€ M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJleHTHasl, HOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pELIETKA, KOpPPO3Us
METaJUIOB, CIIJIaBbl, CKOPOCTh XHMMYECKOW pPEaKIMH, MPEIeIbHO JOMycTUMAast
koHneHnTpanus [1JIK BemecTna;



® JUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATUA U TPUMEHSTh 3TH
MOHSTHS IIPU OMUCAHUU BEILIECTB U X MPEBPAICHHIA;

® [ICIIOJIB30BAaTh XHMMHUYECKYI0 CHUMBOJIMKY [UIsl COCTaBJeHHS (OpMyNT BEIIECTB H
YpaBHEHUN XUMUUYECKUX PEaKIIUi;

® OIIPEICNISITh BAJICHTHOCTh M CTENICHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B COCTUHEHUSIX
pa3IMYHOTO COCTaBa, IMPUHAJUICKHOCTh BELIECTB K ONPEACIEHHOMY KIAcCy
coequHEHUN 10 ¢opMynaMm, BHUJ XHUMHYECKOH CBs3M (KOBAJICHTHAs, WOHHAs,
METaJUIN4YecKas) B HEOPraHMYECKUX COCOMHEHUSX, 3apsii HMOHAa N0 XHUMHUYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAIIIMYECKON PEeIIETKH KOHKPETHOT'O BEIIECTBA,

e packpbiBaTh cMbich [lepuoanueckoro 3akona /1. V1. MenaeneeBa u JeMOHCTPUPOBATH €TO
NOHMMAaHME: ONKMCHIBATh M XapaKTepu3oBarh TabiamuHyto Qopmy Ilepuonnyeckoit
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3linyaTh TOHATHS «rjaBHas moarpynma (A-
rpynna)» u «mnobounas mnoarpymnmna (b-rpymma)», maneie U GoiblINe MEpPUOJIBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPhIE HMEIOTCS B MEPHOJUYECKON Tabnuie, ¢
YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOSHHSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsij sizipa, o0Iee YHuCiIo IEKTPOHOB U PACIIpEIesIeHUe X 110 JIEKTPOHHBIM CII0SIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB DJJIEMEHTOB U HX
COCIMHEHUH B MpeJenax MalbIX IMEPUOJIOB U TJABHBIX MOJATPYMIN C YYETOM CTPOCHUS
UX aTOMOB;

¢ Ki1acCU(UIIMPOBATh XUMHUYECKHE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (MO YHCIY W COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO TETUIOBOMY
3 eKTy, Mo HI3IMEHEHUIO CTENIEHEeH OKUCIICHHSI XUMUYECKHIX DJIEMEHTOB);

® XapaKTepu30BaTh (ONMUCHIBATh) OOIMME U crneuuduueckue XHUMHYECKHEe CBOWCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iast OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® COCTABJISITh YPABHEHHUS AJIEKTPOJUTUYECKON TUCCOLUMAIMU KUCIOT, LIEJI0Yed U COJEH,
MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS peaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOJATBEPXKJAIONIUX CYIIECTBOBAHME TE€HETUYECKOM CBS3M MEXAYy BEIIeCTBAMU
pa3IMYHBIX KJIACCOB;

® DaCKpBIBaTh CYIIHOCTh OKHCIHMTEIHHO-BOCCTAHOBUTENBHBIX PEAKIMNA IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

® [[POrHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT WX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUS XHMHUYECKUX MPEBPAIICHUH B PA3IMYHBIX YCIIOBHSX;

® BEIYUCIIATE OTHOCHTENBHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKON peakInu;

ecoOMIOaTh MpaBWia IMOJIb30BAHMS  XMMHUYECKOH TMOcynoll u  1abopaTOpHBIM
o0opy/soBaHHEM, a TakKe MpaBuiIa OOpalleHUs C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

® [IPOBOJUTH PEAKIINH, MOATBEPKAAIONINE KAueCTBEHHBIH COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPHA-, OpoMHa-, MOAHMI-, KapOoHat-, ¢ocdar-,
CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHS ¥ HOHBI H3YyUYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHMYECKHUX BEIICCTB;



® [IPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATEIBHOCTH — aHAINW3 M CHHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATHU3aIlMl0, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — I HW3yYEHUS CBOWCTB  BEIIECTB W  XMMHYECKHX  PEaAKIUU,
€CTECTBCHHOHAYYHBIC METOJIbI IO3HAHUS — HAOIOICHNE, U3MEPEHHUE, MOJICIIUPOBAHHE,
AKCTIIEPUMEHT (PEabHBIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBO yacon
Ne HaumeHoBaHue pa3ieioB dyeKkTpoHHbIE (LM (pPOBbLIE)
n/m U TeM NMPOrpamMmbl Bcero Kourpoanueie Hpaxruyeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3zgea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATH
Xumusi — BaxHas 00J1aCTh
11 €CTECTBO3HAHUS U 6 5 bubmuoreka [{OK
MPAKTHYECKOM https://m.edsoo.ru/7f41837c
JEATEeIIbHOCTH YEJIOBEKA
12 BemtecTBa 1 XuMHU4ECKHE 16 1 bubnunoreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 22
Pa3nen 2. BaxkHeiiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 5 bu6nunorexa LIOK
ITousatue 06 okcugax https://m.edso0.ru/7f41837¢c
59 Bonopon. Tlonsitue o 8 1 bu6mmoteka IIOK
KHMCIIOTax M COJISIX https://m.edsoo.ru/7f41837¢c
53 Bopna. Pacteopsl. [lonstue 5 1 1 bu6nunorexa LIOK
00 OCHOBaHUSAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIacChI
2.4 HEOPraHUYeCKUX 11 1 1 bubmmorexa LIOK
. https://m.edsoo.ru/7f41837c
COCMHEHMI
Hroro 1o pasneny 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
S1 o omewenton : biorera LIOK
' https://m.edsoo.ru/7f41837c
.. Menneneena.
Ctpoenue atoma
XuMHueckas CBS3b.
3. OKHCIUTEIHBHO- 3 1 bub6nmmoreka [IOK
' BOCCTaHOBHTEIILHbIC https://m.edsoo.ru/7f41837c
peaxkuuu
Hroro mo pazueny 16
OBIIEE KOJIMYECTBO YACOB 68 4 5
[10 ITPOIT'PAMME
9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uugpoBbie
Ne ni/m P Konrpoabnubie IIpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThI
pecypcsbl
Pa3nen 1. BemecTBO 1 XMMHU4YecKHe peaKuu
[ToBTOpEeHue u yrioyOnenue 3HaHUN bubmmnoreka [HOK
1.1 5 1
OCHOBHBIX pa3JIeNioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
DIEKTPOIUTHYECKAs! JUCCOLIHAITHSL. bubnmnoreka [JOK
1.3 9 1 1
XUMHUECKUE PEaKIM B PacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 18

Pasnena 2. Hemerausibl 1 X COeIUHEHUSA



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

51 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubmmoreka [JOK
' snemeHToB VIIA-rpymmsl. ["amoreHs https://m.edsoo.ru/7f41a636
' TPYHIIBL. -€p https://m.edso0.ru/7f41a636
COEUHEHUS
- Oimeem xap'c\ljiepncmxa );I/IMI/I‘I;CKI;X . BuGmorexa [IOK
) 3JIEMEHTOB -rpyrnsl. A3ot, hochop U ux
pYy ’ p https://m.edso0.ru/7f41a636
COEUHEHUS
| Cmmeme—
' . TPYIHEL pos https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COCAMHECHUS
Hroro mo pazueny 28
Pa3zgen 3. MeTa/ILI M BX COeIUHEHU S
bubnunoreka LIOK
3.1 00 I 6
HIHE CBOHCTBA METAILIOB https://m.edso0.ru/7f41a636
3.2 Baxueiiime MeTamuibl 1 UX CO€IUHEHUS 13 bubmmorexa [IOK
' g https://m.edsoo.ru/7f41a636
Hroro mo pazueny 19
Pa3nen 4. Xumus n okpy:kawmasi cpeaa
4.1 BemecTBa 1 MaTepuaisl B >KU3HU 4EJIOBEKA 3 bubmmorexa [OK
' m P https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

INOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KounyecTBO 4acoB JIeKTPOHHBbIE HU(POBHIE
/i Tema ypoka Beero Konrpoabnbsie  IIpakTnyeckue o0pa3oBaTe/bHbIE
padoThbI padoTsI pecypcbl
1 [Ipenmer xumuu. Poiap XuMuU# B KU3HU 1 bubnmoreka [IOK
yestoBeka. Tena v BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsTHE 0O METOMAX MO3HAHUS B XUMHUH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
3 ArperaTHble COCTOSIHHSI BEIIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/00adb33c
| P o le | S | . Bk
https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
5 YucTtele BemecTBa U cMecd. CIocoObl 1 bu6nmorexa LIOK
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTrnueckas padora Ne 2 «Pa3nenenue
6 mfeceﬁ (Ha npnrl)wepe OYHMCTKH H()):;apeHHOﬁ 1 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmmoteka IIOK
! ATOMBI H MOJICKYIIbI L https://m.edscL)E).ru/ff0d2a6c
3 XHUMHUYECKHUE JIEMEHTBI. 3HaKH (CUMBOJIBI) 1 bu6nunorexa LIOK
XUMHYECKHUX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
9 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
10 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d2d50
11 3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB. 1 bu6nunorexa LIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumnueckas popmyia. BareHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

12 OTHoOcHTENbHAS aTOMHAs Macca. bubnnorexa [{OK
OTHOCUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
13 MaccoBast 1011 XUMHYECKOTr0 DJIEMEHTA B bub6nmoreka [IOK
COCTMHEHHU https://m.edsoo.ru/ff0d350c
bubnunoreka LIOK
14 KomnuectBo BemecrBa. Monb. Mousipast Macca https://m.edsoo.ru/f0d5230
15 Pacuétrl cBs3annbIie ¢ noHsaTHeM «KoamdecTBo bubnunoreka LIOK
BEIIIECTBAY https://m.edsoo.ru/ff0d5230
16 dusnyecKkrue U XUMHUYECKUE SIBICHUS. bubmuoreka [IOK
XUMHYECKasT peaKIus https://m.edsoo.ru/ff0d37fa
17 [Ipu3Haky n ycioBUs NPOTEKAHUSI XUMAYECKHUX Bbu6mmotreka LJOK
peakiuii https://m.edsoo.ru/ff0d3al6
18 3aK0OH COXpaHEHHUsI MaCcChl BEIIECTB. bubmmoreka [JOK
XUMHYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
19 Brruucnenus koamvecTBa, MacChl BEILIECTBA 110 bubnnorexa [JOK
YpPaBHEHUSIM XUMHUUECKHX PEaKInit https://m.edsoo.ru/ff0d5708
Knaccudukamnms XumMruaeckux peakiuit
20 (COG)II/IHqﬁ)!HI/ISIHpa?;J'IO)KeHI/IS{ 3a1\I/1)emeILH;1 bubnuorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
21 M. B. JIoMOHOCOB — y4€HBIH-IHIUKIIONEIUCT. bubmmnoreka HOK
O0001IEeHrE U cUCTEMATU3ALNS 3HAHUMN https://m.edsoo.ru/ff0d40c4
99 KonTtponbHas padora Ne 1 mo teme «Bemecta bubmuorexa [JOK
U XUMUYECKUE PEaAKIIUM» https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocTaB Bo3ayxa. BuGnorexa LIOK
23 Kucnopon — sneMeHT u npocToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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duznueckre 1 XUMUYECKHE CBOMCTBA

24 KHCJIOpO/Jia (peaKI[uu OKUCIICHUS, TOPCHHE). bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
[TonsiTHe 00 OKCHIAX
Crioco0BbI MOTy4eHHS KHCIIOPO/Ia B
25 naboparopuun prOMLII_HJIe}?H(iTI/I. Bubmmorexa HOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenmoBoii 3 PeKT XUMHISCKON peaKInu,
26 HOHSITHE O T(ZE)MOXHMH%CKOM yII))aBH:HI/II/I Bubmmorexa HOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX
97 TomnuBo (HedTh, yroiab U MeTaH). 3arpsisHeHHe bubnnorexa [JOK
BO3JlyXa, CIIOCOOBI €r0 MPeA0TBPAICHHUS https://m.edsoo.ru/ff0d4c4a
[TpakTudeckas padora Ne 3 o Teme
28 «ﬁonyquHe u 206I/IpaHI/Ie KHCJIOpOJIa brbmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
U3YyUYEHHE €TI0 CBOHCTBY
29 Boxopon — 351eMeHT U IpOCTOE BELIECTBO. Bbu6moteka [JOK
Haxoxenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
30 dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6nunorexa LIOK
BojiopoJia. [IpumeneHue Boopoia https://m.edsoo.ru/ff0d4dd0
31 [ToHsITHE O KHCIIOTaX U COJISIX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
bubmmoteka IIOK
32 CriocoObI MmosTydeHus BOAOPO/Ia B J1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 mo Teme
33 «HponyquHe " Eo6npaHHe BOZOPOJa, U3yUEHHE Bubmmorexa HOK
. ’ https://m.edsoo.ru/ff0d4f42
€r0 CBOMCTB)
. , bubmuoreka [{OK
34 MonsipHblii 00bEM ra3oB. 3aK0H ABOTaapoO https://m.edsoo.ru/f0d542e
35 Brruucienus o0b€Ma, KOIMYECTBA BEIECTBA but6mmoreka [IOK
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rasa o ero U3BeCTHOMY KOJINYECTBY BEIIECTBA
WM 00BEMY

Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO

https://m.edsoo.ru/ff0d55a0

36 €aKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LIOK
peardt . https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Tra30B
37 du3nyecknue 1 XUMUYECKHE CBOMCTBA BOJIBI bubnrorexa LIOK
A https://m.edsoo.ru/ff0d587a
38 CoctaB ocHoBaHuii. [lonarre 00 nHAMKAaTOpax bubmroreia LIOK
' A P https://m.edsoo.ru/ff0d59e2
B .H
3 nemacomermse pactaope. Maceosas 71 buGmoexa LIOK
= p PPl A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
IT 6ota Ne 5
o | MR e
WTOTOBJICHU TBOPOB C OIT TEHHOU
P . N P p per https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBAY
41 Konrtponsnas padora Ne 2 no teme «Kucmopoz. bubmuoreka [IOK
Bonopon. Bona» https://m.edsoo.ru/ff0d6342
42 OKcupl: COCTaB, KiIaccuUKaIms, bubmmoteka IIOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e
43 [TonyueHne n XuMU4YeCKHE CBOMCTBA bubmmnoreka HOK
KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX OKCUIIOB https://m.edsoo.ru/ff0d664e
OcHoBaHMsI: cOCTaB, Ki1accupuxaus, bu6nunorexa LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
45 [Tonmy4yeHue u XMUMHUYECKUE CBOMCTBA bu6muoreka [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxarmus, bubnunorexa LIOK
46
HOMECHKJIATypa https://m.edsoo.ru/ff0dfee2
47 [TonyuyeHnue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmuotexa [IOK
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48 Conu (cpennue): coctaB, HOMEHKJIATypa bubmorexa LIOK
’ https://m.edsoo.ru/00ad9474
49 [Tomy4yeHue u XMUMHUYECKHE CBOMCTBA COJICH bubnrorexa LIOK
https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
50 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmmoreka [JOK
«OCHOBHBIC KJIACCHI HEOPTAaHUYECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
51 I'eneTndeckas cBsI3b MEXIy Kilaccamu Bbu6mmoteka [JOK
HEOPraHUYECKUX COCITMHCHUI https://m.edsoo.ru/00ad9a50
59 Kontponbnas padota Ne 3 o reme "OcHOBHBIE bubanoreka [JOK
KJIaCChl HEOPTaHUYECKUX COeTUHEHNI" https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKH KIACCUPUKAUNA XUMHIECKUX
53 3nepMeHTOB. [Tonstue o rp%)lnnag CXOJHBIX bubamorexa LIOK
https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
ITepuonnueckuii 3akoH u [lepuoanueckas
54 cnfTeMI; XUMHUYECKHX BHGMCETOIJSI . N. bubnuorexa LIOK
https://m.edsoo.ru/00ada52c
Menneneena
55 EcrecTBeHHBIE CeMECTBA XUMUYECKUX bu6mmorexa [IOK
3JIEMEHTOB. AM(OTEPHOCTh https://m.edsoo.ru/00ad9cb?2
56 [Tepuonsl, TpymIIbL, MOATPYIIIBI Bubmmorexa IOK
’ ’ https://m.edsoo.ru/00ada52c
57 Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP. bubnuotexa [JOK
N3oTons https://m.edsoo.ru/00ada342
CrpoeHnue 31eKTPOHHBIX o6v0n0qe1< aTOMOB BuGmiorexa [IOK
58 aneMeHToB [lepuoguueckoit cucremst /1. U.

Menneneena

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHMHUYCCKOI'0 5JICMCHTA I10

bubnunoreka LIOK

59 IC/IF-OI\ZIZIJ{IZ:;IZ?  Heproriccioit ccreme J. 1 https://m.edsoo.ru/00ada824
3nauenue [lepuogudueckoro 3akoHa s
60 pa3BUTHSA HayII)q/I Ii[ npaxktuku. J. W. ;[/IGHI[CJICCB 1 Bubmmorexa IOK
- yadHBi, TENATOT i rpANIAHHE https://m.edsoo.ru/00ada96e
61 DJIEKTPOOTPUILIATETLHOCTh ATOMOB XMMUYECKUX 1 bubmuorexa [JOK
HJIEMEHTOB https://m.edsoo.ru/00adaab8
62 HonHasg xuMHuJecKkas CBsA3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adac34
63 KoBanenTHast mosisipHasi XUMUYeCKasi CBSI3b 1 Bubmmorexa IOK
https://m.edsoo.ru/00adaab8
64 KoBasieHTHast HeMOsIpHAs XMMHUYECKas CBS3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adaab9
65 KonTponbnas padorta Ne 4 no reme «CtpoeHue 1
aroMa. XMMUYECKas CBSI3b»
bubmnoreka IIOK
66 CTeneH, okucIeHHs L https://m.edscL)E).ru/OOadae28
67 OKHCIINTEIN U BOCCTAaHOBUTEIN 1 bubmmorexa [TOK
https://m.edsoo.ru/00adb076
68 OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU 1 bubmmorexa [TOK
https://m.edsoo.ru/00adb076
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

9 KJIACC

KoanyecTBo 4acosB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema YpoOKa KOHTpOJ‘IbHLIe HpaKanecKne oﬁpasosaTe.ﬂbnue
Beero padoTshI padoTsbI pecypchbl
[lepuonnueckuit 3akoH. [lepuonnueckas
1 CHfTeMI; XUMHYECKHUX aneMIe):HT(I)[B 1. . 1 bubamorexa LIOK
https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB
2 XI/IMI/I‘leCKiX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb6b6
MIEePHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunanr XuMu4yeckoil CBA3U U THIEI 1 bu6nmoreka LIOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Ne 1 mo teme

5 «IToBTOpEHUE U yrirybaeHue 3HaHu 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»

6 Knaccudukanms XuMuueckux peakiiuii mo 1 bubmuoreka [IOK
Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XMMUYECKOUN pEeaKIvu.

7 [TonsTne o FOMIZ)FGHHI)IX " FeTepOFGI:)HHI)II)I( 1 bubmmorexa LIOK

https://m.edsoo.ru/00adbe9a
peaKIusx
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.

8 @akTOpBI, BIUSAIOIINE HA CKOPOCTh 1 bubmuotexa [JOK
XMMHUYECKON PEaKIMu U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

bu6nunorexa LIOK
9 OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1

https://m.edsoo.ru/00adcade
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Teopus 371EKTPOIUTUYECKON JUCCOLIHAITIH.

bubnunoreka LIOK

10
CubHBIE U ClTa0bIe SIEKTPOJIHTHI https://m.edsoo.ru/00adcd68
OcHoBHble nono0xkeHus Teopuu Bu6muotexa [JOK
11 .
JIEKTPOJIMTUICCKOM TUCCOIAIINN https://m.edsoo.ru/00adcd68
12 Honnble ypaBHEHUS peakiuii bubmmorexa LIOK
P peard https://m.edsoo.ru/00add448
. XuMHUYeCKue CBOﬁCT]fa IgI/ICJIOT Y OCHOBaHUU 13 Butmorexa LIOK
CBETE NPEACTABICHUN 00 JICKTPOIUTHUESCKON
pea P https://m.edsoo.ru/00add5d8
T CCOIIMAITUH
16 npeserasmesn o8 srexrponmeckol bimorers L1OK
pedt P https://m.edsoo.ru/00add8h2
JMCCOLMAITUH
15 [TonsiTre o ruagponuse conen Bubmmorexa LIOK
P https://m.edsoo.ru/00add9d4
o | e m——
P P https://m.edsoo.ru/00addd12
JTCCOITUAITUI
[IpakTnueckas padora Ne 1. «Pemenue bubmmnoreka [HOK
17
IKCIIEPUMEHTAIBHBIX 33129 https://m.edsoo.ru/00addbfa
K 6ota Ne 2
18 Ouermponmusces amccouas biorera LIOK
P AHCCOTHALIT. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIMH B PACTBOPAX)»
19 Oomas xapakrepuctuka VIIA-rpymnimsl. bubmuorexa [IOK
XUMHUYECKHEe CBOMCTBA Ha IPUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
X .C ,
o | K. o
CCIHC CROHCTRA, HOMYHCHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
21 [IpakTuueckas pabora Ne 2 o Teme bu6muoreka [JOK
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«Ilonmyyenue ConsTHOM KUCIOTHI, U3y4CHHE €€
CBOWCTBY»

Breraucnenus 1o YpaBHCHUAM XUMHNYCCKUX

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

22 €aKIIMii, €CITM OJIMH U3 PEareHTOB JIaH B Bubmorexa IOK
DAL, A P 8 https://m.edsoo.ru/00ade488
n30bITKE
OO6mras xapakTeprucTuka 3J1eMeHTOB VIA- bubmuorexa [JOK
23
TPYIIIBI https://m.edsoo.ru/00ade64a
A .
24| Hanongpenne ospt o8 soesmanc Brmorer LIOK
A P f[ https://m.edsoo.ru/00ade64a
npupoae. XMMHUYECKHE CBONCTBA CEPBI
o5 CepoBoniopoi, cTpoeHue, GU3NIecKue 1 Bbu6mmotreka LJOK
XHUMHAYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
26 Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE bubnnorexa [JOK
Y XUMUYECKUE CBOWCTBA, IPUMEHCHUE https://m.edsoo.ru/00adea28
XUMUYECKHE peaklinu, JIexKallue B OCHOBE
97 MIPOMBIIIIJIEHHOTO CIIOCO0a MOTY4YeHHs CepHON bubnnorexa [JOK
KHCJIOTHL. XMMHUYECKOE 3arps3HeHHe https://m.edsoo.ru/00adec8a
OKpY’KaroIen cpeibl COeTMHEHUSIMHU CEPhI
)8 Brrauciierne MaccoBoi 1071 BEIXO/a bubmmoteka IIOK
NPOJIyKTa PEaKInu https://m.edsoo.ru/00adec8a
06 VA-
29 rpym, Ao, pacnpoctpaneic n mpipoie buomoexa LIOK
PYIEL > Pactipoctp '© B IPHPOLC, https://m.edsoo.ru/00adeea6
(du3nYecKre U XUMUIECKIE CBOHCTBA
AmMmMuak, ero pu3nUecKue U XUMUYECKUE bubnunorexa LIOK
30 .
CBOMCTBA, MOJYYCHUE U MPHMEHCHUE https://m.edsoo.ru/00adf004
IT 6ota Ne 3
pakTudeckas pabora o TeMe Bumiorexa 1IOK
31 «[lony4yenne aMMuaka, U3y4eHUE €ro

CBOWCTB»

https://m.edsoo0.ru/00adf180
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bubnunoreka LIOK

32 Kucnopoacoaepxkaiiue COeTUHEHMS a30Ta https://m.edso0.ru/00ae0d0a
33 A3oTHas kuciora, e€¢ Gu3ndeckKue u bubnunoreka LIOK
XHUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIE aMMOHUSI B
34 Ka4yeCcTBe MUHEPATLHBIX YA0OpPEHUH. bubmuorexa [JOK
XUMHUECKOE 3arPsA3HEHUE OKPYKAFOIIEH https://m.edsoo.ru/00adf518
CpeIbl COSTMHEHUSIMU a30Ta
®ochop. Oxeun docdopa (V) u pochopnas
35 KI/ICJIq())Tz @mnjeg)xnz:b I/IpXI/I(MI/I)‘lejI)(I/qu) ’ bubnroreia LIOK
. https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
36 MHUHEpaJIbHbIX yﬂq())Gp(le)HHﬁ. 3arpsi3HEeHUE Bubmmorexa HOK
. https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTamMu
OO0mas xapakrepucTuka 31eMeHToB 1V A- bubmmoreka [JOK
37
TPYIIIIBL. https://m.edsoo.ru/00adfebe
38 Yruepon, pacipocTpaHeHUe B IPUPOJIE, bubmuoreka [IOK
¢du3MuecKre 1 XMMUYECKHE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux Gu3nveckue u
39 XAMHYECKHE CBOMCTBA. DKOJIOTHUSCKHUE bu6nunorexa LIOK
POOJIEMBI, CBSI3aHHBIC C OKCUIOM YTIIepoia https://m.edsoo.ru/00adfd9c
(V)
. bubnuoteka [JOK
40 YTOMBHAS KHCNOTa 1 €€ cOTi https://m.edsoo.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
41 "I'Il)onyquHe yriexncnoro ra3za. KauectBennas bubmmorexa LOK
https://m.edso0.ru/00ae027¢
peakmus Ha KapOoHaT-uoH"
42 IlepBoHayaIbHBIE TOHATHUS 00 OPraHUYECKUX bubmuotexa [IOK
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BCIICCTBAX KAK O COCAUMHCHHUAX YIJICpOJda

https://m.edso0.ru/00ae054e

43 Kpemnuuii u ero coenuuenus bubnrorexa LIOK
https://m.edsoo.ru/00ae080a
44 CunikaTHast TPOMBIIIUICHHOCTh bubnrorexa LIOK
https://m.edsoo.ru/00adb33c
IIpaktrueckas pabora Ne 5. PereHue
45 BKiHepI/IMeHTaﬂiHHX 3aJ1a4 110 TeMeE bubmmorexa LIOK
. https://m.edsoo.ru/00ae0bf2
«Baxunelnme HeMeTauTbl ¥ MX COSAMHEHUS
46 KonTponbnas padora Ne 3 o teme Bbu6mmotreka [JOK
«BaskHelie HeMETaJUIbI K UX COCIMHEHUSD) https://m.edsoo.ru/00ae0el8
OO6m1ast XxapakTepruCcTHKa XUMHYECKHUX
47 3JIEMEHTOB — METAJJIOB. MeTannndueckas bubmuoreka [{OK
CBSI3b U METAJIMYECKAs KPUCTAITHYCCKAsT https://m.edsoo.ru/00ae103e
perérka
48 ®du3nyecKre CBOMCTBA METAJIJIOB bubmroreia LIOK
https://m.edsoo.ru/00ad9cb2
XUMHYECKHE CBONCTBA METAJIJIOB.
49 DNEKTPOXUMHUECKUN Psiji HAlPsHKEHUH Bubmmorexa [OK
https://m.edsoo.ru/00ae1156
METaJIJIOB
50 OO6mme crmocoOb! MOTYYEHUsT METAJIOB. bubmuoreka [IOK
CruiaBsl. https://m.edsoo.ru/00ae1156
Brruncnenus mo ypaBHEHUSIM XUMUYECKUX
51 peaxIuii, ey OJJUH U3 PEareHTOB COJACPIKUT
IpUMECH
52 [TonsTHE O KOPPO3UH METAIIIOB bubamoreta LIOK
https://m.edsoo.ru/00ae1278
53 [I{emouHbBIC METAILIIBI bubnmorexa LOK

https://m.edso0.ru/00ae14h2
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bubnunoreka LIOK

54 Oxkcubl ¥ TUAPOKCUIBI HATPUS U KU https://m.edso0.ru/00ae14b2
55 [I{enoyHO3eMENIbHBIC METAIIIBI — KAIBIUN U bubnnorexa [{OK
MarHui https://m.edsoo.ru/00ael5e8
56 Baxueiinme coefMHEHNS KaJIbLIU bubmorexa [IOK
https://m.edsoo.ru/00ae15e8
o7 JXKécTrocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS bubmmorexa LIOK
https://m.edsoo.ru/00ae1886
58 [IpakTuueckas padbora Ne 6 o Teme Bbu6mmotreka [JOK
"X&cTkocTh BOJIBI U METO/BI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
59 J— bubmuoreka [IOK
https://m.edsoo.ru/00aelc64
60 AmdoTepHbIe CBOWCTBA OKCHA U THAPOKCHIA Bbu6mmotreka LJOK
ATIOMHUHUS https://m.edsoo.ru/00aelc64
bubmmoreka [JOK
61 Aeneso https://m.edscL)E).ru/Oan1d86
62 Oxcunsl, TUIPOKCH B U conu xxene3a (1) u bubnuoreka [{OK
xeresa (1) https://m.edsoo.ru/00ae35e6
S bitGmnorera LIOK
«BaxxHennme MeTaIbl ¥ X COSAMHEHUS hitps://m.eds00.u/00ae3de8
Beruncnenus mo ypaBHEHUSIM XHMHUECKHAX
o | o oo e
BhIuncieHns MacCOBOIl TOJIM BBIXOAA https://m.edsoo.ru/00ae1750
MIPOJYKTa PEaKiuu
65 KonTponbnas padora Ne 4 o Teme

«Baxuelnime MeTayibl U UX COCTUHEHUS)
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66 BemiecTBa u maTepuansl B TOBCEITHEBHOM
JKM3HH YeJI0BeKa

67 XUMHUYECKOE 3arpsAI3HEHUE OKPYKAOUIEH
cpeasl

68 Posib xvMKM B pelIeHUH SKOJIOTHYECKUX
npobiem

‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubnunoreka LIOK
https://m.edso00.ru/00ae3f50
bubnunoreka LIOK
https://m.edsoo.ru/00ae4270
bub6nmoreka [IOK
https://m.edsoo.ru/00ae4270
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
o Xumus. 8 ki1.: Yue6. /O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos. — M.:
IIpoceenienue, 2020.
o Xumus. 9 xi.: Yue6. /O.C. I'abpuensn, N.I'. Octpoymos, C.A. CnaakoB. — M.:
[Ipocsemenue, 2021.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e Tabpuensu O.C., SAmykosa H.B., BockoboiinukoBa A.B.: Xumus. HactonpHas kHura
y4auTens. § KJIacc: METOJIMYECKOe ocoone

e bubmmoreka I{OK: caiit — URL: https://lesson.edu.ru/04/08 - Tekct: 3eKTpOHHbBII

e Ta6puensu O.C., Smykosa H.B., Bocko6oiirukoBa A.B.: Xumus. HactonpHas kaura
yuutens. 9 Kiacc: METOMYECKOe ITOCO0He

e bubmunoreka [IOK: caiit — URL: https://lesson.edu.ru/04/09 - TekcT: 31eKTpOHHBIIH

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
e PDIII: caiitr — URL: https://resh.edu.ru/subject/29/8/ - TekcT: 3neKTpOHHBIIA
e Sxuacc: caiir - URL: https://www.yaklass.ru/p/himija#program-8-klass - Texkcr:
3JIEKTPOHHBIN
e PDIII: caiitr — URL: https://resh.edu.ru/subject/29/9/ - TekcT: 3neKTpOHHBIIH
e Sxiacc: caiir - URL: https://www.yaklass.ru/p/himija#program-9-klass - Texkcr:
JJIEKTPOHHBIN
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