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INOACHUTEJIbHAS 3AIINCKA

[TporpammMa 1o XMMHUU Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOUM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma 1o XuUMHHM Ja€T NpEACTaBICHUE O LEsIX, OOmIel cTpareruu oO0ydeHws,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00sA3aTeNbHOE NIPEIMETHOE COAEpkKAHUE, IIPEIyCMAaTPUBAECT paclpeielieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fesiaM U TeMaM MPorpaMMbl 110 XMMHH, OIPEAEISAET KOIMUECTBEHHbIE
M KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEMYI0 IIOCIEeI0BaTEIbHOCTh
M3YYEHUS XUMUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeaesieT BOSMOXKHOCTH TPEAMETa IS
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a Tak)Ke TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YpOBHE I1eJeil W3y4eHHs TpeaMeTa W OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITEILHOCTH 00y4YaIoMIerocs 0 OCBOCHUIO yYEOHOTO COIEPIKAHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (pOpMHpPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTAaBICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHHS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 SBOJIIOIMH BEIIECTB B MPHUPOJIE, O MYTIX
pemieHus T00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTHUECKOH, MUILEBON U AKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peanu3alliil  BO3MOXHOCTEH JJs caMOpa3BUTHUS U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX Kak B TIOBCEIHEBHOM JKHM3HHM, TaKk U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIS1a HA €IUHCTBO MPHUPOIBI U Y€TIOBEKA, SIBIISIETCS OTBETCTBEHHBIM ATArioM B (JOPMHUPOBAHUU
€CTEeCTBEHHO-HAYYHOM IPaMOTHOCTH O00YYaIOLINXCS;

crocoOcTByeT (OPMHUPOBAHHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTrHYeckoe oOpa3oBaHUE
o0yJaronuxcs.

JlanHble HampaBlieHHUss B OOYYEHWU XUMHUHU 00ECTeUMBAIOTCS CHEIU(PUKON colepsKaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TENaroruuyeckd aJalnTHPOBAHHBIM OTpPaKEHHEM
0a30BOM HAyKW XMMUU Ha OMPEJCIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHMsS OPUEHTUPOBAH HAa OCBOEHUE
00y4JaOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATUN XUMUHU, OCHOB HEOPTaHUYECKOW XVUMHH U
HEKOTOPBIX OTAENIbHBIX 3HAYMMbIX MOHATHI OPTaHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XUMHHU C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAAbIBAETCSI U3 CUCTEMBI MOHATHH O XMMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTHS 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YUYEHHS O CTPOCHUH aToMa U XUMUYECKOHN CBSI3H;

— MPECTABICHUI 00 IEKTPOIUTUIECKOMN TUCCOIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHSA K JApPYromy,
BBIMOJHAS (QYHKIUN OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHHUS U3y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIOCOOCTBYET (POPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH HaydyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH MpUPOJIBL,
[IEHHOCTHOTO OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM I03HaHUs B Hayke. M3ydyeHne xumun
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjace.

[Tpu u3yyeHnr XUMUU IPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENTbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIBTYpHL. 3ajada y4eOHOTO IMpeaMeTa COCTOUT B (hOPMHPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, S3bIka HAyKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYSHHUH BEIIECTB U XMMHUUYECKUX PEaKIIUii, B
GOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUHW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1E€ATEeIbHOCTH, OCBOEHUH MpPaBUil OE30MacCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKHU3HH.

[Ipy m3ydyeHWHM XUMUU HA YpOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs Ba)KHOE 3HAYCHUE
MPUOOPENTH TaKHe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIeHHOCTh OOYy4YEHHs Ha CHCTEMaTHYecKoe MpuoOIIeHrne O00ydaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4YHbIM  MeETOJaM  IO3HaHUS,
(GOpPMUPYIOLTUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYarOIIMMUCS OIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETECHIIHH ), UMEIOIINX YHUBEPCATBHOE 3HAUCHHE JIJIS1 PA3TMYHBIX BUOB JIEATCILHOCTH;

— ¢popmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qrclie YMEHHA OOBSICHITh M OLIGHWBAThH SBICHUS OKPYXKAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TPHU pEHIeHHH TpodieM B
MTOBCEHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00yJarOMMXCs TYMAHUCTUYECKUX OTHOIICHU, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIeCO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIMHU K O0YUEHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIO i CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHHUS XUMHUHU HAa YPOBHE OCHOBHOT'O OOIIETrO
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezen0), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrosHue BeuiecTB. llonsrue o
METOJ[aX MMO3HaHUs B XUMUU. YucThie BeniecTBa U cmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE HiIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTsie u clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi J10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KomuuectBo BemiectBa. Monb. MomsipHast macca. B3auMoCBs3b KOMWYECTBA, MAacChl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHUM.

®usnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIEeCTB. XuMUueckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coenuHeHus, pa3IoKEeHHsI, 3aMeICHUs, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYJ0H, MpaBWiIaMu paboThl B Jaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HaOM0AeHne (PU3NUecKUX (TIaBJIeHUE BOCKA, TAsTHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEHOM MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) ABIEHU, HabIt01eHue
M ONHCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuuid (pa3lokeHHe caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (1), usydenwe crmocoOoB
pa3zieneHus CMeceil: C TOMOIIBI0 MarHuTa, (PUIbTpOBaHWE, BHITIAPUBAHUE, UCTUIUISAIUSA,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON COJHM, HAONIOJCHHE W ONHCAaHHE
pEe3yNbTaTOB MPOBEIAECHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3[aHuE
MoiesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYECKUX BElIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopong — 31eMEHT M IPOCTOE BEILLECTBO.
Haxoxaenne kucnopona B nmpupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peakiuyd TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MoOJlydeHHUs KucCIopoja B Jjaboparopuu u
MpOMBINUIEHHOCTH. KpyroBopoT kucimopoaa B mpupoje. O30H — aloTporHas MOAM(PUKAIUS
KHCIIOpO/a.

TermmoBoit A((PekT XUMHUYECKOW peakIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHAOTEPMUYECKHE peakuuu. TOoIauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. Haxokaenue BoxopoAa B INPUPOE,
buznUeCKre 1 XUMUYECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucioTer u comnu.

Moutsipabiii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbsl. HackimeHHeie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBast [10ysl BellecTBa B
pacTtBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUEe NpUPOIHBbIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukanus OCHOBaHMIA: MIENOYM ¥ HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3MYECKHME M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa xucinot. @usndeckiue 1 XUMHYECKHE
cBoiicTBa kuciot. Psan akruBaoctu metamwioB H. H. bekerosa. Ilomyuenue Kucior.

Conu. Homenknarypa cosneil. duznueckue U XuMudeckue cpoictBa coieil. [lomyuenune
COJICH.

['eneTnueckast CBA3b MEXKIYy KJIACCAMH HEOPIAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeIeNIEHNE COJEpKaHUsl KUCIOpOo/ia B BO3yXe, MOIyYeHHe, coOupaHue,
pacro3HaBaHHE€ M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (Imoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIMCAaHHE WX CBOWCTB, TOJy4YeHHE, COOWpPAHHE, PACIIO3HABAHHE W
W3y4eHUEe CBOWCTB Bojaoponaa (TopeHue), B3auMmozeiicTBue Boaopona ¢ okcugom menu (II)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEHM PACTBOPEHHUS BEIIECTB C Pa3jMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOpPa3I[0B HEOPTaHUYECKUX BEUIECTB PAa3TIMUYHBIX KJIACCOB,
HaOIO/IeHUE W3MEHEHUSI OKPAaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U IIENIOYeH, M3ydyeHHUe
B3aumojieiicTBusi okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKuuii HEUTpalIu3alru, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a]1a4 M0 TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiumn

[lepBrle TOMBITKA KIACCUPUKAUKA XUMHUYECKUX OdlieMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCHIBI.

Ilepuonuueckuii 3akoH. llepumoamyeckas cucremMa xumuueckux dnemMeHroB J[. M.
MengeneeBa. KopoTkomepuonnas u anuHHomnepuogHas ¢opmel [leprogudeckoid CHUCTEMBI
xumuueckux snemeHTtoB Jl. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpA, HOMEPOB MEPUOA U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbiX suaep. M3orombl. Onektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOIO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUs pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

XuMunyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aUMOJCICTBHE TMIIPOKCH]IA
LMHKAa C pacTBOpamMu KUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKLIUU Pa3JI0KEHNS, COETUHEHMUS).

Mesxcnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpHU U3YYEHUH XMMHUHU B 8 KJlIacCce OCYILIECTBISAETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK © MOHSTHH,
ABJISIOIIUXCSI CHCTEMHBIMHU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'0 LIUKIIA.

OOmme ecTecTBEHHO-HAYYHbIE IOHSTHA: HAy4YHBIM (DakT, TUIIOTE3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KilacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBJIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
paZMOaKTHBHOCTb, MOJIEKYJa, JJEKTPUYECKH 3apsi, BEIIECTBO, TeNo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNIbl, TOPHBIE TIOPOJBI, IOJE3HbIE
MCKOIIa€MBbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuUMHUYECKHX diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHX
DJIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KaJIbLUsA U UX COCAUHEHMH B COOTBETCTBHM C
M0JIO’KEHHEM 3JieMeHTOB B [leproauyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAUNIMYECKOW PEMIETKM M BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKUX peakUuil MO pa3IMuyHbIM MpH3HAKaM (110 YHCITY M COCTaBY
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(h@exTy, Mo H3MEHEHHMIO CTeleHen
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTauu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonarue o ckopoctn XxuMu4eckoi peakuuu. [loHsarne o6 0OpaTHMBIX W HEOOpPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. I[lonstme o
karanuse. I[loHsTme o0 XuMuyeckoM paBHOBecHHM. DakKTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMHYECKON pPEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBieHUE YPaBHEHUU OKHUCIHMTEIbHO-BOCCTAHOBUTEIbHBIX
pEaKIuii C UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOLMALNU. DNEKTPOJIUTHI U HEANIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JHMCCOIMAIlMM BELIECTB C pPa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEaKIMii HOHHOTO OOMEeHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakiuil. CBOWCTBa KUCIOT, OCHOBAHHMM M COJIE B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMy Ha HOHBI.
[TonsaTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEIISCTB (XJIOpHAA HATpHUs),
WCCJIC/IOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHUYECKOW PEAKIMU OT BO3JECUCTBHS Pa3IUYHBIX
(aKkTOpOB, MCCIEIOBAHKUE JJICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpoIlecca JAUCCOLHAITN
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIONBb30BAaHHE BUIEO MAaTepUaloOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKU MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocaJka, BBIJCIICHWE Ta3a, o0Opa3oBaHWE BOJBI), OIBITOB, WUTFOCTPUPYIONINX TMPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUN (FOpEHHE, PEaKIUU Pa3NIOKEHHs, COCIUHEHHS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre SKCIEPUMEHTAIbHBIX 33/1a4.

HemeTtasibl M MX coeIUHEHUSI

OO0miass xapakTepucThka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (pU3HUECKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XYMHYEeCKHE CBOWCTBA Ha MpHMepe Xjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaJlllaMu,
mienioyamu).  XjopoBoaopoa. ConsiHas KUCIOTa, XHUMHYECKHE CBOMCTBA, IOJy4YeHUE,
npuMeHeHue. JleficTBre Xjopa u XJIOPOBOJAOPO/Ia HAa OpraHr3M YelloBeKa. BaxxHen e XJIopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M Cephbl. AJUIOTPOIHBIE MOAU(PUKAIIMK KUCIOPOJia U cepbl. XMMHYECKHUE CBOMCTBA
ceppl. CepoBosIOpoa, CTpoeHHe, (U3MYECKHe W XUMHYeCKHe CBoicTBa. OKCHUIBI Cephl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(oOmme Kak TPENCTaBUTENS Kiacca KUCIOT W crernuduyeckne). XUMHUYECKUE PEaKInH,
JeKaIe B OCHOBE TMPOMBIIIICHHOTO CIMOCOo0a TOJYYSHHsS CEpHOWM KHUCIOTHL [Ipumenenue
cepHoit kucinoTel. CoM cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyibdaTr-uoH. Haxoxaenue
ceppl W €€ CcoequHEHUW B Tpupoje. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOUIeH cpefbl
COCTMHCHUSIMU CEpbl (KUCIOTHBIE MTOXKIH, 3arpsS3HEHHE BO3JyXa W BOJOEMOB), CIIOCOOBI €To
MIPEeI0TBPAICHUSI.

OO0mass xapakTepucThKa 3JeMEeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETMCHH OKHUCIECHUS. A30T, paclpoCTpaHeHHWEe B Tpupojne, Qusuveckue u
XUMUYECKHE CBOMCTBA. KpyroBopot a3zora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKHe
CBOICTBa, nony4yeHue u npumeHeHne. Conu aMMOHMSI, UX (HU3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peaklusi Ha MOHBl aMMOHHMS. A30THasi KUCIIOTa, €€ MOJIy4YEHUE,
dbuznyeckue W XUMHYECKHE CBOWCTBa (OOIIME Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIU(PUKAIIH
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucnoTa,
¢u3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3MYEcCKue U XMMUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUEe MPoOIeMbl, CBI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00AIIEHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAas KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, IOJy4eHHE M IpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uMoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWUJICH, AaUETUJIEH, ATAaHOJI, IJMLEPHH, YyKCyCHas kuciora). I[IpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(6eH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, Oelkax, yrjaeBoJax — M HMX pOJIM B KHU3HU YelOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOumme mnpencraBieHuss o6 okcuge kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKATHI, UX MCIIOJIb30BaHHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxHeiine
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHaIoB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenn:

U3y4eHHEe 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJIIHON KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOMIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATEpUAIOB), O3HAKOMIIEHHE C 00pa3llaMH XJIOPUIOB (TaJIOT€HUIIOB),
O3HAaKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTepHUasoB), HaOMIOJeHHEe Tpolecca OOYIJMMBaHUS — caxapa IOJX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOICTB pa30aBIeHHON CEpHOM
KHCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoOH U HaOIoJleHue IpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MO’KHO HCIIOJIb30BaHKE BUAEOMATEPHUAJIOB), 00pa3liaMH a30THBIX U (POCPOpHBIX y1oOpeHuit,
HojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaYeCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uOH U HU3YyYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), U3YyUYEHUE MOJENEH KPUCTAUIMYECKUX PEHIETOK aamasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJIy4eHue, COOMpaHue, paclio3HaBaHUE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHHME KadeCTBEHHBIX PEAKIMHi Ha KapOOHAaT U
CHWJIMKAaT-UOHbl M H3Y4YEHHME IPU3HAKOB MX IPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxkHenmue
HEMETAJIJIbl U UX COCIUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHUKAa XWMHUYECKHX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckoit cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeramMueckass CBA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTKa. DJIEKTPOXUMHUYECKUN psJ HanpshkeHUHM MeTauioB. (DU3MYECKHEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmuMe crocoObl MONMy4YeHHsT MeTa/UIoB. [[oHATHE O KOPPO3UH METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaIIBL: TIOJIOKEHUE B Ileproanueckoi cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXICHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI U THAPOKCU/IBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAVIOB U UX COCIMHEHUM.

[[{eouHO3eMenbHBIE METAUIBI MarHuid M KajabUui: mnoJoxxkenue B Ilepuogmueckoit
cucreme xumuueckux aemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimme coenuHeHus
KanmbpIus (OKCUM, TUAPOKCU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHS.

AnmtoMunuii: nonoxkenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjaemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupojae. Ousznyeckne U XUMHUYECKUE CBONCTBA
amrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHJIA U THIPOKCH/Ia ATFOMUHHUS.

Kenezo: mnonoxenue B Ilepumonnueckoir cucreme Xxumuueckux »siemeHtoB JI. .
MenneneeBa, CTpO€HHUE aTOMa, HaXxoXJaeHue B npupojae. Gusnyeckue U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeupl u conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMh MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCHA KaJbIUs U HATPHUS C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHWE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BAaHHE  BUICOMATEpUAaOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, alFOMUHUS, ITUHKa, xene3a (II) u xenesa
(I1I), meau (II), HaOmroieHNE W OMMCAHUE MPOLIECCOB OKpAIIMBAaHUS IUIAMEHW MOHAMH HaTpus,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxaouas cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMW3HU YelloBeKa. be3omacHoe Mcnosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax U
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIIEH cpespl (TIpenenbHas JOMyCTUMAasl KOHIIEHTPaIus
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAJIBI).

Meosricnpeomemmnnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU U3YYCHUU XUMHH B 9 Kilacce OCYIIECTBISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIUXCS] CACTEMHBIMM JIJIS1 OT/AEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.



OO0mme ecTecTBEHHO-HAYYHBIC MOHSTUS: HAay4dHbIH (akT, THIOTE3a, 3aKOH, TEOPHs,
aHaJ M3,  CHHTE3,  KIacCU(pHKAluWs,  MEPUOAMYHOCTh,  HAOIIOJCHHE,  JKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHONIOTHS, MaTepHaIbl.

dusuka: MaTepus, aTroM, O3JCEKTPOH, IPOTOH, HEHTPOH, HWOH, HYKJIHJ, H30TOIbI,
PaAMOaKTHBHOCTD, MOJICKYJA, JJICKTPHUYCCKUIl 3apsi[, NPOBOIHHMKH, IOJYIIPOBOIHUKH,
JIMJICKTPUKH, (OTOIIEMEHT, BEILECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHHE BEIIeCTBA, Ias,
pacTBOp, pacTBOPHUMOCTh, KPHCTAJUIMYECKAs pEHIETKA, CIUIaBbl, (PU3MYECKUE BEIUYHHBI,
CIIMHUIIBI H3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COIHIIE.

Buonorus: ¢orocuHTe3, AbIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpaJbHbIC YIOOpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BCIICCTBA.

['eorpadusa: armocthepa, rumpocdepa, MUHEpasbl, TOPHBIE MOPOIBI, MOJE3HBIE
MCKOIIaeMbIe, TOILUTUBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO 00IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0Y4YeHUsI XMMUHU B €IUHCTBE YUeOHOH M BOCIIUTATEIbHOMN JAEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUIaMU U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHS U COIIMAIMU3AIMH 00YJaIOIINUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITa JEATENIbHOCTH Ha e&
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HMHGpOpMAIUEil 0 MepeAoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTpOICTBE
MHpa 1 00IIeCTBa;

2) rpakIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUS. O COIMMAIBHBIX HOpPMax M MpaBHIIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTHBE, KOMMYHHUKAaTHBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHON JIEATEIBHOCTH MPHU BBIMOIHEHUH Y4eOHBIX, TO3HABATEIbHbIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMIJIEHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOM NesTeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUIIEH C IMO3WUIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUpPOBO33PEHUYECKHE  NPEACTAaBICHHUsS O  BEUIECTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTaBIISIOUINE OCHOBY JIJISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOABI, B3aMMOCBA3SX UYEIOBEKa C MPHUPOJHONU CPeoil, 0 poiu
XUMHHU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HAOIIOJAaeMbIX IIPOIECCOB W SIBJICHWH, IO3HABaTEILHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIBTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHOIN pabOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUUECKUMH CpEICTBAaMHU
WH(POPMAIIMOHHBIX TEXHOIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHONW M HCCIEN0BATEIbCKON JEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH M YPOBHsI 00yueHUs B JalIbHEHIIEM;

4) popMUPOBaAHUS KYJIbTYPHbI 310POBbSI:

OCO3HAHHWE IEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 >KU3HU, OCO3HAHME IIOCIEACTBUH W HENpPUATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJICHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl O€30TMaCHOCTH TIPU OOpAIICHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEalbHOU
KU3HU;

S) TPy/10BOr0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTHUECKOMY M3yUEHUIO Mpodeccril U TpyAa pa3iIudHOro poja, yBaXEHHE K
TpyAy U pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPacKTOPUU
MPOJODKCHUST 00pa3oBaHUs C YYETOM IJMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHOW NEeATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPeIE;

6) PK0JIOrMYeCKOro BOCIIMTAaHHUA:

IKOJIOTHUYECKHU TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3JJ0pPOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHUS TPaBUII OE30IMaCHOTO MOBEACHHS NIPU paboTe ¢ BEIICCTBAMH,
a TAaK)K€ B CUTYyaLUAX, YTPOKAOIINX 310POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS peIleHUus
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIeH MPUPOJAHOIN CPeIOi, /Ui MOBBIIIEHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYpPBI, OCO3HAHUs TJIO0ATFHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM M IyTeH MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbLHON, KOMMYHUKATUBHOM U COLIMATIbHOU MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrtase MCTAIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC IJIA q)OpMI/IpOBaHI/Ifl
MHPOBO33pEHUS OOIIEHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUNOTE3a, (PaKT, CUCTEMA,
MPOILIECC, IKCTIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MUpa, U YHUBEpCalbHblEe ydeOHble NEHCTBUS (I103HABaTENbHbIE,
KOMMYHUKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedyrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TENbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaATh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIPpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICT XHUMHYECKUX TOHATHHA (BBIOCNATH MX XapakTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATHSIMHU), UCTIOIH30BATh MOHATHUS i OOBSICHEHUS
OTIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCHUPHUKAIUU
XUMHWYCECKHUX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUINHHO-CIICACTBCHHBIC CBA3U
MEXy O0BEKTaMHU U3YUEHUsI, CTPOUTH JIOTHUECKUE PACcCYXICHUS (MHIYKTHUBHBIC, 1€ TyKTUBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMHUYecKkass (GopMylna M ypaBHEHHE XHMHYECKOM peakluuud — TpU pPELIeHUH Y4eOHO-
MO3HABATENbHBIX 3a/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIBIATH U
XapaKTepu30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaEeMBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKqu/i, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPUUYUHHO-CJICACTBCHHLIC CBA3U U
MPOTUBOPEYHNS B U3YYaEMBIX IIpOLlECcCaxX U SABICHUIX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHA:



YMEHHE HCIOJIb30BaTh MMOCTABJIEHHbIE BOMPOCHl B KaueCTBE WHCTPYMEHTa IMO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

MPUOOPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3AlMM M MPOBEICHHUIO yYECHHYECKHX
SKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJI0M MpoIlecca, CaMOCTOSTEIbHO IPOTHO3UPOBATH €ro
pe3yibTar, (opMyIHpoBaTh OOOOIICHHS W BBIBOABI MO pe3yibTaTaM HpPOBENEHHOTO OIbITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padoTe.

PatGora ¢ undopmaumeii:

YMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH MH(OPMALIMIO PA3TUYHBIX BUIOB
U OpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHUs, CIpPaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSTH Pa3IUYHbIE METOIbI U 3aMIPOCHI IPU MOUCKE U 0TOOpe MHPOpMAIH U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIIOJBb30BaHUS HH(DOPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OpMY MpeacTaBICHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduku U IX KOMOUHALIUSMUY;

YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATh B Ipollecce Y4eOHOM U HCCIeln0BaTEIbCKOM
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBILIUICHHOCTH, CEJIHCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMMmyHukaTHBHBIE yHHBepcaibHble yueOHble 1eHCTBHUSA:

yYMEHHUs 3agaBaTh BONpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYEHHBIE PE3YJIbTaThl TO3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
W THCBMEHHBIX TEKCTax; JeiaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBIIOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM NO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJlbHbIe y4eOHbIC 1eCTBHUSA:

YMEHHME CAaMOCTOATEIBHO ONPENEIATh LENN AEATENBHOCTH, INIAHUPOBATh, OCYLECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMPATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOObI peleHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIAITh WM KOPPEKTUPOBAaTh IPENJIOKEHHBIM alrOpUTM AEUCTBUN NpU
BBIIOJIHEHUH 33JaHUN C y4&TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIIUIX, OLICHUBATh COOTBETCTBHE MOJYUYEHHOTO pe3ysbTara 3asBIICHHON 1LIeNy,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIIOBUU 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTENBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIIACIAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIIOCOOBI JEHCTBUM, crnenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IMOJYYCHHUIO HOBOI'O 3HAHUA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyueHus B 8 Kiiacce mpeMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMCHHIA:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass MO XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUILATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peakuuii: peakliuyd COeAMHEHNUS, pEaKLUU Pa3IoKEeHUs], PEAKI[UHN 3aMEIlEHUs, peaKuu
0o0MEeHa, 9K30- ¥ 3HJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3((eKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOMTa b, paguyC aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl M HEIOJIApHAsi KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0J1s BellecTBa (IPOLEHTHAsI KOHLIEHTpalKsl) B PaCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHH U NPUMEHSATH 3TH
HOHSITHS IIPH ONTMCAHUU BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUsS (OpMyn BEIECTB U
YpaBHEHUN XMMHUYECKUX PEAKIIUN;

OTpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAasl U MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuoanueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiocxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢(opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMEe MEPHOABI, COOTHOCHUTH
0003Ha4YeHus1, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsija sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue X M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYEeCKHE BEIIeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY
apdekry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  TOJTBEp)KJas  ONWCAaHUE TpPUMEpaMH  MOJIEKYJSPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT MX KauyeCTBEHHOTO COCTaBa,
BO3MO>XHOCTH IPOTEKAHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MAcCChI BEILECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHNUS, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, IPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peaklnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CUCTEMATU3AINIO, KIACCU(DUKAIINIO, BBISBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI U3Y4YEHUs CBOMCTB BEIUECTB M XWMHYECKHX PEAKIUH,
€CTECTBEHHO-HAY4YHbIE METOJbl  IO3HaHUsA —  HaOIwAeHuE, U3MEpEHUE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAaHUS XWUMHUYECKOW TIOCYIOHM U J1TabOpaTopHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIlleHUsI C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOJOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAacCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI 10 PaClO3HABAaHUIO PACTBOPOB IIEIOUYEH U
KHUCIIOT C TIOMOIIbIO HHIMKATOPOB (JIakMycC, peHondTanenH, METUIIOPaHK U Jpyrue).

K xonmy oOyueHus B 9 kJjacce mpeIMETHBIC Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH HJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPULATENBHOCTb, CTENEHb OKHCIICHUS, XMMHYECKas pEeaklus, XUMUYECKas
CBsI3b, TEIIOBOM 3P PEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHMUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pEaKILIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONHs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYEcKas), KpUCTAJUIMUEcKas pEeIETKa, KOpPPO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOM peakluu, MpeleibHO JOMyCcTUMas
koHuentpauus [T/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U NPUMEHSATH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HHUS (OpMyNn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHS XUMHUYECKMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (dopMyrnaMm, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHWYeCKUX COEAMHEHHUAX, 3apsii HOHA 1O XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJ1aBHas mnoarpynma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPHOJBI,
COOTHOCHTb 0003HAu€HHs, KOTOpblE HUMEIOTCA B IEpPUOAMYECKOW Tabmuie, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHHue UX IO AJIEKTPOHHBIM CIIOSAM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MajbIX IEPUOJOB U TJIABHBIX NOAIPYNI C YYETOM CTPOECHHS
UX aTOMOB;



KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIIOBOMY
3 eKTy, 10 U3MEHEHHUIO CTENCHEeH OKUCICHUS XMMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U cHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE IIPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKLUi;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLUMALMU KUCIIOT, IIETOUYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIii HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKIUH,
NOATBEP)KJAIOIUX  CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIX DPEAKLMM ITOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKIuil;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3IMUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XMUMHUYECKOT0 3JIEMEHTA 0 (hOpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

coOyoaTh MpaBWa TIOJIB30BAaHMSI XUMHYECKOW TIOCYJOH U J1abOpaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUja OOpalleHUs C BEUIECTBAMU B COOTBETCTBHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYCHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHUAKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacno3HaBaTh OMNBITHBIM IYTEM XJIOpUA-, OpoMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CUWJIMKAT-, Cyab(dar-, TUJIPOKCHUI-UOHBI, KATHOHbI AMMOHHS M HMOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpaX HEOPraHUUECKUX BEILECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BELIECTB M XMMHMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl I[O3HAHUS — HaONIOJeHUEe, W3MEPEHUEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBHIE)
n/n TeM NPOrpaMmbl Bcero Kourpoaeunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubmuoreka [JOK
MPAKTUYECKOU JIeSITEIIbHOCTH https://m.edsoo.ru/7f41837c¢
YyeJIoBeKa
12 BemecTBa 1 xuMudeckue 15 | bu6mmoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopoa. [lonsarue 6 bu6mmoreka [JOK
00 okcHmax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax 2 | bubnnoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubnnorexka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl 1 | | bubmuorexa [JOK
HEOPraHUYECKUX COECIUHEHUI https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 31eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoOB.
XumMnueckas cBsizb. OKMCJIANTENbHO-BOCCTAHOBUTEIbHbIC 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

Ilepronnueckuii 3aKOH U

31 Ilepuoauueckas cucrema 7 bu6mmoreka [IOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMHu4ecKas CBI3b.

3.2 OKHUCIUTENBHO- 9 brbmiorexa HOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIC PEAKITUU
bubmuoreka [JOK
Hroro o pasxery 16 https://m.edsoo.ru/7f41837¢
PesepBHOe Bpems 2 Bubmmorexa LOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemecTBo U XUMHYeCKHEe peakuu
[ToBTOpenue u yriyOiaeHne 3HaHUHA Bu6mmoteka [JOK
1.1 5 1
OCHOBHBIX pa3/iesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
) peakui https://m.edsoo.ru/7f41a636
13 DNIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | 1 bubmmoreka [JOK
' XUMHUYECKUE PEakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
1 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
06
vy | e 6
' OTICMEHTO PYTHIRL &6pa H c& https://m.edsoo.ru/7f41a636
COEIMHEHUS
06
23 oneverron VAcrpymmu, Awor docgoprme 7 | buomoremlOK
' DYHIEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
06
24 oneeron IVA-rpymna, Vesepon : | ,  DubwmorelOK
' . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

3.1 OO011e CBOMCTBA METAJLIIO 4 bubnrorexa LOK
. W€ CBOICTBA MET B
= . https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxxueiinmue MeTamibl 1 UX COSTUHEHUSI 16 https-//m.edsoo.ru/7f412636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 4 bubmorexa HOK
' H p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbnsie IIpaxkrunyeckue oOpa3oBaTe/bHbIE
n/n Bceero U3YYeHUS
padoThbI padoTbI pecypcbl

1 [Ipenmer xumuu. Pons xumuu B | bu6mmoreka [IOK
JKU3HM YesoBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c

’ ITousTne o MeToIax IMO3HAHUS B 1 bu6mmoreka [JOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1

3 «[IpaBuna paboTsl B 1abopaTopuu u | | bubnnorexa [HOK
pUEMBI OOpAIICHHUS C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTOBAHUEM)

4 YucTele BemecTBa U CMECH. | bu6mmorexa [IOK
CrniocoOslI pa3aenenus cmeceit https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padora Ne 2

5 «1£)a3zleneHHe CI\IZeceﬁ (Ha mpumepe 1 1 bubmorexa HOK

. https://m.edsoo.ru/ff0d28c8
OUYMCTKU MTOBApEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0d2a6c

7 XuMHU4YecKue 3J1€MEHTHI. 3HAaK! | bu6mmoreka [IOK
(CMMBOJIBI) XUMUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTele u cnoxHBIE BELIECTBA 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubnmorexa HOK

https://m.edsoo.ru/ff0d2d50

10 3aK0H TOCTOSIHCTBA COCTaBa 1 bubnuotexa [JOK



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

BeIeCTB. XUMUYECKasi GopMyIia.
BaJleHTHOCTh aTOMOB XUMHUYECKHX

https://m.edsoo.ru/ff0d2eae

3JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca.
11 OTtHocHTENbHASI MOJIEKYJISIPHAS bubnmorexa IOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 1071 XUMHUYECKOT0 bu6mmoreka [IOK
AJIEMEHTa B COCUHECHUH https://m.edsoo.ru/ff0d350¢
13 KonnuectBo BemecTBa. MoJIb. bu6mmoreka [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DdU3NYECKUE U XUMUYECKUE SIBJICHUS. bu6mmorexa [IOK
XuMuyeckasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA bubnnoreka [JOK
XUMHUYECKHUX PEAKIIUM https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MaCChl BEILIECTB. bu6mmoreka [JOK
XHUMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Beraucienus konmuaecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM bubmorexa [TOK
. https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIui
Knaccudukanus XuMruIecKux
18 peaKuI/HgI) (coeHJJI/IHeHI/m pa3noXKEeHUS bubmmoreia LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoOMOHOCOB — yYEHBIN-
19 SHITUKJIOTIEUCT. OGOg;IleHHe u bubmorexa OK
. https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIrs 3HAHUH
20 KonTtponbHast padora Nel o teme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecsk razos. CoctaB bubnnorexa [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayxa. Kucnopon — aneMeHT u
npoctoe BeuiectBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKUE
CBOMCTBA KHCJIOpOJia (peakuu

bubmuoreka [JOK

22 okucieHus, ropeaue). [loustue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
CrniocoObI Moy4eHus KUCIopo/ia B
23 naboparopuu }I;qHPOMLIMHerH(iTH. bubmorexa IOK
https://m.edsoo.ru/ff0d497a
[IpumeHeHnue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUYICCKUX PEAKITUSIX
TomnuBo (He(Th, Yroiab U METaH).
25 3arpﬂ3HeIEHeq1;03’I[yyl;(a CIIOCOOBI z:ro bubmorexa [TOK
’ https://m.edsoo.ru/ff0d4cda
MPEIOTBPAIIICHHS
[Ipaktrueckas padota Ne 3 o Teme
26 «ﬁonyquHe u 206I/IpaHI/Ie bubmorexa HOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/Ia, U3YYEHHE €r0 CBOMCTBY
7 Bonxopon — anemeHT u mpocToe bubnnoreka [JOK
BenlecTBo. Haxoxenue B npupose https://m.edsoo.ru/ff0d4dd0
Ou3nyecKue 1 XUMUIECKHE
28 cBolicTBa Bogopoaa. [Ipumenenue bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
BOJZIOpO/A
bubmuoreka [JOK
2 Homsrite o KuesoTax it comix https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTydeHust BOAOPO/Ia B bubmuorexa [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[IpakTuueckas padora Ne 4 o reme

31 «[lonmydenne u coOupanure BoI0OpoIa Bu6mnorexa LIOK
N ’ https://m.edsoo.ru/ff0d4£42
M3Y4YEHUE €r0 CBOMCTBY»

3 MonsipHblii 00bEM Ta30B. 3aKOH bubmumoreka [IOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brruncnenus o6b€Ma, KonuuecTBa

33 BEILECTBA ra3a o ero’ U3BECTHOMY Bubmiorexa LIOK

i https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WK 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE Bubmiorexa LIOK
. = https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOILIEHUHN T'a30B

35 DU3NYECKUE U XUMUYECKHUE bu6mmorexa [IOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [TonsTue 06 bubnuorexa [JOK
MHAMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens.

37 HacpimeHHble 1 HeHaCBIIIIEHHBIC bu6mmoreka [JOK
pacTBOpbl. MaccoBas J0JIs1 BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[Tpaktuyeckas pabora Ne 5 o Teme

33 «IpurorosiieHrE PaCTBOPOB C bubnuoreka [IOK
onpencNnEHHON MacCOBOU J10EN https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOIO BELIECTBAY

39 KonTtponbHast padora Ne2 o teme bubnuoreka [IOK
«Kucnopox. Bonopox. Bona» https://m.edsoo.ru/ff0d6342

40 OKcuapl: COCTaB, KiIacCu(UKaIs, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [TonyuyeHue u XMMUYECKHE CBOMCTBA bubnuorexa [IOK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

KHCJIOTHBIX, OCHOBHBIX U
aM(OTEepHBIX OKCHIOB

https://m.edsoo.ru/ff0d664e

42 OcHoOBaHHUs: COCTaB, bubmmoreka [JOK
KJIacCU(UKaIMsl, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnune u XuMHYECKHE CBOMCTBA bubmuorexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarmus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHne n XuMU4eCKHE CBOMCTBA bubnnorexa [HOK
KHUCJIOT https://m.edsoo.ru/ffO0dfee2
Coiu (cpeaHue): HOMEHKIIATYpa,
46 cnoco((iblz l'IIi)J'Iy‘l)eHI/I}I XHMHI{ZSKI/IC Bubmmorexa LOK
_ ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6.
47 Penrenune skcriepuMeHTaNbHBIX 33124 bu6mmoreka [JOK
1o Teme «OCHOBHBIC KIIACCHI https://m.edsoo.ru/00ad9b7¢
HEOPraHUYECKUX COCAMHEHUII»
T'enermueckas CBI3b MEXK
48 KJIaccaMM HeOpFaHI/IquKI/II;y Brbmiorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCIMHEHUI
49 O00011eHNEe U CUCTEMATU3 AL bu6mmoreka [IOK
3HAHUHN https://m.edsoo.ru/00ad9cb2
KonTponbsHas padora Ne3 o Teme
50 "OCH(I))BHLIC Knl:;ccm HEOpPraHUYECKUX bubmorexa HOK
. https://m.edsoo.ru/00ad9ela
COCIUHCHUI
[TepBbIe MOMBITKY KIACCUPUKAITUU BuGmorexa [OK
51 XUMHYECKUX dJIeMeHTOB. [loHsATHE O

rpynmnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK

32 XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/00adas52c
Meunpeneena
53 [lepuoapl, rpynmsl, OATPYIIIbI Bu6mnorexa LIOK
https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubmuoreka [JOK
anep. M3oTomnbl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000I0YeK
55 aT(f)MOB BJIeMeHTI(jB ITepuonnueckoi bubmorexa [TOK
https://m.edsoo.ru/00adabbc
cucrtemsl J. 1. MeHaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 10 €ro MOJIOKEHHUIO B bubnnoreka [HOK
ITepuoanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL Pa3BUTHS HAYKU U MPAKTUKH. J]. bubnuoteka [JOK
N. MenneneeB — y4€HbIN, I1€1aror u https://m.edsoo.ru/00ada96e
rpakIaHUH
53 DIIEeKTPOOTPULIATETLHOCTh aTOMOB bubnuoteka [JOK
XUMHUYECKHUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHas xumuyeckas CBs3b bubmorexa LOK
https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMu4eckas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasteHTHas HenonspHas bubnnoreka [JOK
XUMHUYECKasH CBSI3b https://m.edsoo.ru/00adaab9
62 KonTtponbHast padora Ne4 o reme
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https://m.edsoo.ru/00ada52c
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«CtpoeHnue aroma. XuMU4ecKas

CSI3b)
bubmuoreka [JOK
1
63 Crenens okucneis https://m.edsoo.ru/00adae28
64 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC | bu6mmoreka [JOK
peakuu https://m.edsoo.ru/00adb076
buo OK
65 OKHUCINUTEIN U BOCCTAHOBUTEIN 1 hipf:l;ll(r):l.e;asgo.ru 100adb076
bu6mmorexa [IOK
u 1
66 TOTOBAs KOHTPOILHA padoTa https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O60011eHNE U | bu6mmoreka [JOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 Peseprublit ypok. O6001meHue u | bubnnorexa [HOK
cHCTEMAaTHU3aLUs 3HAaHUN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 63
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie IIpakrunyeckue oOpa3oBaTe/bHbIE
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema | bu6mmoreka [IOK
XUMHUYeCcKux 3iementoB /. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

) . p | bu6mmoreka [IOK
CBOMCTB XMMHUYECKHUX DJIEMEHTOB

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa | bu6mmoreka [JOK
HEOpPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XUMHY€ECKOU CBSA3U U THIIEI | bu6mmorexa [IOK
KPUCTAIINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo teme

5 «[ToBTOpEHUe n yrnyoaeHue | |
3HAaHWI OCHOBHBIX Pa3/elioB Kypca
8 kimacca»

Knaccudukanus XumMuueckux bu6mmoreka [JOK

6 . 1
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
TTonsTie 0 CKOPOCTH XUMHUUYECKOU

; - P | Bu6mmorexa [LIOK

eakud. IToHATHE O TOMOTI'CHHBIX U
peartl https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
TlousTe 0 XUMHYECKOM
bu6mmoreka [IOK
8 paBHOBecHH. DAKTOPHI, BIHSIOLINE 1

Ha CKOPOCTh XUMHUYECKOW PEaKIINH

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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1 IOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHS
9 OKHCTUTENBHO- bubmmoreka [JOK
BOCCTAaHOBUTEJIbHbBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust F1EKTPOTUTUYECKOIN
10 nncfounaunn.pCHﬂbHHe U ciia0ble bubmorexa [TOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HonHble ypaBHEHHUS peak it bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MPEICTABICHUI 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITTT
14 [TonsTne o runponuse conen bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAaHUU https://m.edsoo.ru/00addd 12
[TpakTuueckas padora Ne 1.
16 <<1£)€HICHI/IG 3KC1'IpepI/IMeHTaJ'II)HI)IX Brbmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1a4u»
KonrtponsHas pabora Ne2 o reme
17 «NEKTPOTUTHYECKAS bubnuorexa [JOK
nuccoruanus. XuMHUYECKHE https://m.edsoo.ru/00addecO
pEeaKIu B PaCTBOPaX»
18 OO01mast xapakTepuCTHKA TaJIOTeHOB. bubnmnoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XUMHUYECKHE CBOMCTBA HA PUMEPE

https://m.edsoo.ru/00addfe2

XJjopa
Xnoposogopoa. CoJissHas KHCIIOTA,
19 . €CK 5 CBOICTBA, ITOJIYYCHHEC Bubmmorexa LIOK
XAMHYECKHE CBOMCTBA, IIOIyUEHHE,
ye https://m.edsoo.ru/00ade104
MIPUMCHEHUE
IIpaktrueckas padora Ne 2 o teme
20 IEI) erite p . bu6mmoreka [IOK
«ITonydyeHnrie CONTHOM KUCIOTHI,
i . . https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBOMCTB»
BrruncieHus no ypaBHEHUSIM
)1 yp . bu6mmoreka [IOK
XAMUYECKHUX peaKLuii, €CIIM OJUH
peart a https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE
2 OO01mmas xapakTeprCcTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynimsl https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUA CEPHI.
Haxoxnenue cepbl u eé bubnnorexa [HOK
23 .
COCIMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHAMHYECKHE CBOMCTBA CEPBI
CepoBoa0OpO, CTPOCHHE,
24 o 13) ec pe P ccKiie bu6mmoreka [IOK
W3UUYECKHE U XUMHUYECKH
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuasl ceprl. CepHas KHCIIOTA,
)5 o g P P bubmuorexa [JOK
M3UYECKHE U XUMUYECKHE
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE IIPOMBIIIJIEHHOI'0 CII0c00a
P . bubnmoreka [JOK
26 MOJIyYEHUSI CEPHOM KUCIIOTBI.

XUMHUYECKOe 3arpsa3HEHUe
OKpY’Karolllen cpebl

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



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

COCAUHCHUAMU CCPbI

Brruncienue MmaccoBoy 10U

bu6mmoreka [IOK

27 BBIXOJia NIPOJIyKTa peakuu https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTUKa SJIEMEHTOB
VA-rpynmsl. A3oT,

28 pacnppo}:;paHeHHe B NPUPOJIE, bubmmorexa IOK

https://m.edsoo.ru/00adeea6
¢bu3znyecKkrue 1 XUMUYECKUE
CBOMCTBA
AMMuak, ero ¢puznueckue u
29 XMMHMYECKHE CBOICTBA, ITOJIyYEHHE Bubmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTuueckas padora Ne 3 o Teme
30 «TlionyquI/Ie aI\fMI/IaKa, U3y4yeHue Bubmiorexa LIOK
. https://m.edsoo.ru/00adf180
€ro CBOWCTB»

31 A3oTHas KUCOTa, e€ Pu3muecKue u bubnnorexa [HOK
XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 ynobpenuii. Xummuueckoe " Brbmiorexa LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKpY Karolel cpebl
COCIMHEHMSIMU a30Ta

. docop. Oxeun docdopa (V) u BuGmorexa IOK
pocopras KHCHUO T3, pusmcciie u https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHUE
Hcnonb3oBanue GocaToB B

34 KauecTBE MUHEPAThHBIX bubnmoreka [JOK

ynobpeHnuii. 3arps3HeHue
MIPUPOIHON cperbl hocdhaTamu

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



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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Yraepon, pacripocTpaHEHHE B

35 npupojie, Gu3nIecKue u Bu6mnorexa LIOK
8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcupel yriaepona, ux Gu3snveckue
Y XMMUYECKHE CBOMCTBA.
36 DKOJOTUYECKHE MPOOTIEMBI Bru6mnorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTjepo/ia
Iv)
37 VYronbHast KUCIOTA U €€ CONn bubmmoreia LIOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
"[lonyueHune yriaekuciioro rasa. bubnuoreka [IOK

38
KauecTtBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"

“ [lepBoHayanbHbIE TOHATHUS 00 BuGmmorexa LOK
OPFARMHCCRHR BEMIEUTRAX KAk O https://m.edsoo.ru/00ae054e
COEIMHEHMSX YTiiepoJia

40 Kpemnuuii u ero coequHeHus bubmorexa HOK

https://m.edsoo.ru/00ae080a
[IpaxTuueckas padorta Ne 5.

41 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3a1a4 o Teme «BakHeiime https://m.edsoo.ru/00ae0bf2
HEMETAIIJIbl U UX COCTMHEHUS
Kontponbnas padota Ne3 no teme

42 «Bamll){eﬁmne EeMeTaHJ'IBI " UX bubmmorexa LIOK

https://m.edsoo.ru/00aeOe18
COCTUHCHHU S
43 OO01mas xapakTepucThKa bubnmnoreka [JOK

XUMHUYCCKUX SJIEMCHTOB —

https://m.edsoo.ru/00ac103e



https://m.edsoo.ru/00adfd9c
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MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIN4ecKasi KpucTainyeckas
pemérka. Pu3nyeckue CBOMCTBA
METaJIJIOB

XUMHUYECKUE CBOUCTBA METAJLJIOB.

44 DNEKTPOXUMHUYUECKUN Psijt bubmorexa IOK
N https://m.edsoo.ru/00ael 156
HaIpsDKEHUH METaJlIOB
OO6u1re cocoObl MOTyYSHHS
MetaiuioB. CriiaBel. Beraucienus
45 110 YPAaBHEHHSIM XUMHYECKUX Bubmiorexa LIOK
. https://m.edsoo.ru/00ael 156
peakIuii, €ciii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [TonsATHE O KOPPO3UH METAILIOB Bubmiorexa LIOK
https://m.edsoo.ru/00ae1278
47 Il{enouHBIE METAILIBI Bubmmorexa LOK
https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuoteka [JOK
Kamnus https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaJbIIUA ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxkuelnme coenTMHEHNS KAJIbIUS bubmorexa HOK
https://m.edsoo.ru/00ael5e8
51 O06001IeHre U CUCTEMATU3AIIHS
3HaHUI
57 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmorexa [IOK
YCTpaHECHHS https://m.edsoo.ru/00ae1886
53 [IpakTuyeckas padora Ne 6 o Teme bubnuorexa [IOK

"YKECcTKOCTh BOABI 1 METOILI €6

https://m.edsoo.ru/00aeclae8
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ycTpaHeHUs"

54 J— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOMCTBA OKCHIA 1 bubmuorexa [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00ae1c64
56 TKeneso bubmuoreka [JOK
https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (I1) u xxenesa (1II) https://m.edsoo.ru/00ae35e6
53 O00011IeHIE U CUCTEMATU3AIUS
3HAHUH
[IpaxTuueckas padora Ne 7.
Pemenne skcnepuMeHTAIBHBIX bubnnorexa [HOK
59 .
3a7a4 o teme «Bakueimme https://m.edsoo.ru/00ae3de8
METAaJLIbI U UX COCAUHCHHUS
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
W3 pEeareHTOB JIaH B U30BITKE HIIN bubnuoteka [JOK
60
COJICPKUT MpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM J0JIM BbIXOJa IPOIYKTa
peakuuu
61 O06o001meHre U CHCTEMaTH3aIIHs
3HAHUH
KonrtponsHas pabora Ne4 o reme
62 «BaxxHemme MeTalIbl B UX
COCIUHCHHMS
63 BemecTsa u maTepuansl B bu6nmoreka [JOK

MMOBCEAHEBHOM KH3HU YEI0BEKa

https://m.edsoo.ru/00ae3f50
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XUMHUYECKOE 3arpsAI3HEHUE

bubmuoreka [JOK

o4 OKpY>Karolleu cpelibl ! https://m.edsoo.ru/00ae4270

bubmuoreka [JOK
65 HroroBas KoHTpoJIbHAsE paboTa 1 https-//m.c dsﬁ).ru 100264270

66 PesepBHbIil ypok. O60011cHIE 1 | bubmuorexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0dOa

67 PezepBHblit ypok. O6o001eHuE 1 | bubmumoreka [IOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00adb33c

68 PezepHblit ypok. O6o01eHue u | bubnnorexa [HOK
CHUCTeMaTH3aIrs 3HaHUI https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 68
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IIpoBepsiemble TpeGOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOM

o0pa3oBaTe/IbHOM MporpamMmmal (8 KJacc)

Kon [IpoBepsiemble  NOpEeAMETHBIE  PE3YJbTAaTbl  OCBOCHHS  OCHOBHOM

poBepsieMoro | o0pa3zoBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

pe3ynbTaTa

1 [To Teme: "llepBOHaYaIbHBIE XUMUYECKHUE MTOHSTHS"

1.1 pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IOHATHUI: aTOM, MOJEKYyJa,
XUMUYECKUM 3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BELIECTBO, CMECH
(ogHOpOJHAS UM HEOJHOPOJHAs), BAJIEGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs macca,
MaccoBast J0JIs1 XMMHUYECKOI0 3JIEMEHTA B COEIMHEHUU, MOJISIPHBIA 00beM,
XUMHUYECKash peakius, KiacCu(PHUKAIuUs PeaKiHil: peakluuud COCTUHEHHS,
peakuuu passIoKEHUs, pEeaklMM 3aMELIEHUs, peakluuu oOMeHa, 7K30- U
SHAOTEPMHUYECKUE pEeaKIHH, TemIoBoi ddGdeKkT peakiuu, pacTBop,
MaccoBasl 10Jis BellecTBa (IIPOLEHTHAs KOHIIEHTpalMsl) B pacTBOpe

1.2 WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHUYECKUX TIOHATUH U
MPUMEHSATH 3TU NOHATHUS IPU ONKUCAHUU BEIIECTB U UX MPEBPAICHUI

1.3 UCIONIb30BAaTh XUMHYECKYI0 CHMBOJHMKY JMJIs COCTaBieHUS GopMyll
BEILIECTB U YPABHCHUN XUMUYECKUX PEAKIINI

1.4 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUs MAacChl BEIIECTB, ITOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraapo

1.5 OTIpeNIeNIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX

1.6 KJIaCCU(PUIIMPOBATh XUMHUYECKHE peakuuu (10 YHCIy U COCTaBy
YUYaCTBYIOUIMX B PEaKIUH BELIECTB, 10 TEMIOBOMY 3P PEKTy)

1.7 BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB

1.8 BBIYUCIIATH MAacCOBYIO JIOJIO XHMMHUYECKOro 3JeMeHTa 1o (opmyine
COEIMHEHMS,

1.9 BBIYMCIIATh MAaCCOBYIO JIOJIO BELIECTBA B PaCTBOpE

1.10 NPUMEHSTh €CTECTBEHHO-HAayuHbl€ METOJAbl IO3HAHUS - HaOIIOJIEHHE,
W3MEpPEHHE, MOIEITUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBII U MBICIIEHHBIN)

2 ITo Teme: "BakHelimne npeacTaBUTENN HEOPTaHUUECKUX BELIECTB"

2.1 pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX TOHATHH: OKCHUJ, KHCIOTAa,
OCHOBaHHE, COJIb

2.2 ONpEAENATh IPUHAIIEKHOCTh BELIECTB K ONPEACIEHHOMY KJaccy
coeuHeHul no popmynam

2.3 KJIaCCU(UIIMPOBATh HEOPraHUYECKHUE BEIIECTBA
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XapaKTepu30BaTh (OMHUCHIBATh) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/1asi OMMCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YpaBHEHUU COOTBETCTBYIOIIMX XUMUUYECKUX PEaKIU

2.5

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT UX KaYECTBEHHOIO
COCTaBa, BO3MOXKHOCTH IIPOTEKAaHUs XHUMHUYECKMX IIPEBpAlICHUN B
Pa3IMYHBIX YCIOBUAX

2.6

cleoBaTh  MpaBWJIaM  TMOJb30BAaHUS ~ XUMHUYECKOW  MOCyIoM U
nabopaTopHBEIM 00OpYAOBaHHMEM, a TakKe TMpaBuiIaM oOpamieHus ¢
BEUIECTBAMH B COOTBETCTBHUM C HWHCTPYKUHSMU IO BBIOJIHEHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB [0 TIONYYCHHIO M COOMPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOAOpOAA U KHCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAECICHHON MAacCOBOM JOJIE pACTBOPEHHOI'O BELIECTBA,
IUIAHUPOBaTh M MPOBOJUTH  XMMHYECKHE  OIKCIHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIETOYEH M KHUCIOT C MIOMOUIBIO WHANKATOPOB
(makmyc, penondranenH, METUIOPAHX U APYTUe)

2.7

MMpOBOAUTD PACYCTHI I10 YPABHCHHUIO XUMHUYECKOM peaKnuu

I[lo Tteme: '"llepuommueckuit 3akoH U llepuoguueckas cucrema
xumuyeckux anemenToB .M. MenxaeneeBa. CTpoeHHE aTOMOB.
Xumnueckas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKUU"

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHMX IOHSATHH: SIpO aroma,
QIIEKTPOHHBIA  CJIOM aroMa, aroMHass oOpOuTallb, paauyc aroma,
XUMUYECKass CBs3b, IIOJIpHAs W HENOJsApHAas KOBAJICHTHAas CBS3b,
SJICKTPOOTPULATCIIBHOCTb, MOHHAA CBA3b, MOH, KAaTHOH, aHHWOH, CTCIICHb
OKHUCIICHUS

3.2

I(J'IaCCI/I(l)I/II_II/IpOBaTB XUMHUYCCKUC 3JICMCHTEI

33

ONMCHIBATh M XapakTepus3oBaTh TabiuuyHyro @opmy Ilepuonnyeckoit
CHUCTEMBl XMMMYECKMX OSJIEMEHTOB: pa3iuuyaTh MOHATHA "TJIaBHas
noarpynna (A-rpynna)" u "nodounas noarpynna (b-rpynna)", "maneie" u
"Oonpire" nepuoabl
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packpeiBath cmbicn Ilepuommyeckoro 3akona JI.MI. Menneneesa:
JIEMOHCTPUPOBATh NOHUMAaHUE TEPUOANYECKON 3aBUCHMOCTH CBOWCTB
XUMUYECKHX HJIEMEHTOB OT UX M0JI0KeHUs B [leproauyeckon cucreme

3.5

COOTHOCUTH 0003HAUEHUSI, KOTOpPBIe UMEIOTCs B Tabnuiie "llepuoanueckas
cucrema xumuuyeckux isnemeHtoB [[.M. MenneneeBa" ¢ 4YHCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsa  Aapa, oO0Ilee YMCIO JJIEKTPOHOB U pachlpefielieHne HX IO
AJIIEKTPOHHBIM CJIOSIM)

3.6

ONpeaACIAATh CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCINHCHUAX

3.7

ONpCACIIAATL BHUN XUMHUYECKOM CBS3U (KOBaJ'IeHTHaH n I/IOHHEUI) B
HEOPTaHUYCCKUX COCIUHCHUAX




IIpoBepsiemble 3J1eMeHTHI coiep:kaHus (8 Kiacc)

Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Poab XMMHUM B KU3HU YeloBeKa. XUMUS B CUCTeME Hayk. Tena
U BemecTBa. GU3MUecKre CBOMCTBA BEUIECTB. ATperaTHOE COCTOSTHUE BEILIECTB

1.2

ITousTue o METOJaxX ITIO3HAHHUA B XHMUH. Yucteie B€IICCTBA 1 CMCCH. CnocoObl
pa3saciICHUs cMmecent

1.3

ATOMBI M MOJEKylbl. XHUMUYECKHE deMeHThl. CHMBOJIBI XMMHUYECKHX
351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

1.4

Xumnueckas popmyna. BajgeHTHOCTP aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOcTaBa BelecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTENbHAS
MOJIEKYJIApHas Macca. MaccoBast 10JI1 XMMUYECKOIO JIEMEHTa B COCUHCHUH

1.5

KomnuectBo BemecrBa. Monb. MonsipHasg macca. B3anmoCBA3b KOJMYECTBA,
Macchl M YHUCIAa CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacuetsl mo ¢dopmynam
XUMHWYCCKUX COGI[I/IHGHI/Iﬁ

1.6

Ou3nyecKkue W XUMHUYCCKHE SBICHUS. XWMHUYECKas PEaKIus M €€ MPHU3HAKH.
3aKOH COXpaHEHHUs Macchl BellecTB. Xumuueckue ypaBHeHUs. Knaccudukanus
XUMUYECKHUX peakiuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCYJIOH, C MpaBUiIaMU
paboTel B Jaboparopuu MW TpueMaMu oOpalieHuss ¢ JabopaTOPHBIM
o0opy/noBaHUEM, H3y4Y€HUE U ONHucaHue (U3HUECKUX CBOMCTB 00pasloB
HEOpPraHMYEeCKUX BEIECTB, HaON0IeHHe pU3NUecKuX (TIaBlIeHHe BOCKA, TasHUE
JbJa, pAacTUpaHME caxapa B CTYyNKe, KHIIEHWE U KOHJEHCAlUsl BOJbI) H
XUMHUYECKHX  (TOpEHHE  CBeYd, NpPOKAIMBAaHUE  MEIHOW  MPOBOJIOKH,
B3aUMOJICCTBHE MeJla C KHCIIOTOM) sIBIICHUW, HAOMIOJEHUEe M OIHUCaHue
NPU3HAKOB  MPOTEKaHWs XMMHYECKHX peakuui  (pas3jokeHue caxapa,
B3aMMOJICIICTBHE CEPHON KUCIIOTHI C XJIOPHUAOM Oapusi, pa3iokKeHHe IHMAPOKCHIa
menu (II) mpu HarpeBaHuu, B3aUMOJIEMCTBUE JKell€3a C PACTBOPOM COJIM MeAU
(II), wuzyueHume cnocoOOB paszaeneHus cMmecell (C TOMOIIbIO MarHuTa,
¢wIbTpoBaHMEe, BBHIMAPUBAHUE, AUCTIIUIANMA, Xpomarorpadus), NpOBEICHUE
OUYMCTKU MOBApEHHOM couin, HAOII0IeHNe U OMHCAHHUE PEe3yJIbTaTOB MPOBEIECHUS
OMbITa, WIIOCTPUPYIOLIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHHUE MOAEIEN
MOJIEKYI (IIIapOCTEP>KHEBBIX )

Baxnelmme npencTaBuTeNM HEOPraHMYECKUX BEIIECTB

2.1

Boznyx - cmech razoB. CocraB Bo3nyxa. Kucnopox - 3I€MEHT M IIPOCTOE
BenlecTBo. Haxoxxnenuwe kuciaopojga B mpupojie, (pu3nueckue M XMUMHUYECKHe
cBoiictBa (peakuuu ropenus). Oxcunsl. Ilpumenenue kucnopoaa. CrocoObl
NOJY4YEeHUs1 KHUCIOpoJa B JIabOpaTopuu M TMPOMbINUIEHHOCTH. KpyroBopot
Kucinoposa B npupoje. O30H - atoTponHas MoAU(pUKAIUSA KUCIopoaa

2.2

TennoBoii 3¢ ekt XuMUIEeCcKol peakui, TEPMOXUMHUECKUE YPaBHEHUS, 9K30- U




9HJOTEPMHUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arps3HEHHE BO3IyXa,
yCcUJICHHE TTapHUKOBOTO 3(dekra, pazpyiieHne 030HOBOTO CI0s

2.3

Bonopoa - snemeHT U npocroe BemecTBo. HaxoxaeHue Bojopoaa B IPUPOJE,
bu3MYeCKHe W XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CIOCOOBI IMOIYYCHHUSI.
Kucnore! u conu
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MonsipHblii 00beM ra3oB. PacueTsl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

®dusnyeckue cBoicTBa BoJbl. Boma kak pactBopurelnb. PactBopsl. Hackiennsie
Y HEHACBILIEHHbIE pacTBOpbl. PacTBOpUMOCTH BeliecTB B Boje. MaccoBast A0
BEIIECTBA B pacTBope. XUMHUYECKHE CBoMcTBa BOJbl. OcHoBanus. Poib
pacTBOpPOB B IPUPOJE M B KU3HU uenoBeka. KpyroBopor Bonabl B NpUpOJE.
3arpsi3HEHUE TPUPOAHBIX BoA. OXpaHa M OYUCTKA MIPUPOTHBIX BOJT

2.6

Knaccudukanus neopranuveckux coeauHennid. Oxcuapl. Kiaccudukanus
OKCHJIOB:  coyieoOpasyroiire (OCHOBHBIE, KHCIOTHbIE, aM(]oOTepHble) U
HecojeoOpasyomue. Homenknatypa oxcuaoB. DuU3MUECKHME U XUMHUYECKHE
cBoMcTBa OKcUI0B. [lomyuenue okcuaoB

2.7

OcHoBanus. Kiaccudpukanuss OCHOBaHMH: IIETOYM UM HEPAaCTBOPHMBIE
ocHoBaHusA. HoMeHkiarypa ocHoBaHMil. PU3HUYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHMMU. [TonyueHnne ocHOBaHUN

2.8

Kucnotel. Knaccudukanus xucinor. Homenkimarypa kucior. ®usndeckue u
XUMHYECKHe CcBoMcTBa KHCIOT. Psam aktmBHOcTH MetainioB H.H. Bbekerona.
[Tosryuenue xkucnor
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Comu. Homenknarypa coseil. @usznueckue W XUMHYECKHE CBOWCTBA COJIEH.
ITony4yenue coien

2.10

I'eneTnueckas cBSI3b MEKAY KiIaCCaMU HCOPTraHUYICCKUX COE€IUHEHUI

2.11

XVWMHUYECKUH  DKCIIEPUMEHT:  KAueCTBEHHOE  OINPEACIEHUE  COACP KAHMS
KHUCIIOpOJla B BO3/yXe, IOJIyueHUE, cOOMpaHue, pacro3HaBaHHE U HU3y4eHUE
CBOWCTB KHCIIOpO/a, HAOJIIOJEHUE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOAOM H
yCIIOBUSI BO3HUKHOBEHUS M INpEKpallleHus TOopeHus (Iokapa), O3HAKOMJIEHUE C
o0pa3llaMu  OKCHJOB U OINHMCaHME UX CBOMCTB, MOJy4YeHHe, coOUpaHue,
pacrio3HaBaHME€ M M3y4€HHE CBOWMCTB BOJOpojAa (TOpeHHE), B3aUMOJEHCTBHE
BostopoJia ¢ okcuaoMm menu (II) (Bo3MOXKHO MCHOIB30BaHUE BUAEOMATEPHUATIOB),
HaOmo/leHue 00paslloB  BELIECTB KOJMYECTBOM 1 MoOib, HCClIEOBaHUE
0COOEHHOCTE  pacTBOpPEHHsI BELIECTB C  Pa3IMYHON  PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIICHHOW MacCOBOHM JOJEH pPacTBOPEHHOIO
BEIIECTBA, B3aUMOJICMCTBHE BOJABI C MeETaIaMH (HAaTpUeM U KaJbI[eM)
(BO3MOYHO HCIIOJb30BaHUE BUAEOMATEpUAlOB), ONPEeNIEHUE PACTBOPOB KUCIIOT
U IL[eJI0YEeH C MTOMOIIbIO HHAMKATOPOB, UCCIIE0OBaHNE 00pa3[0B HEOPTaHUUECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIO/IEHUE U3MEHEHUS OKPAaCKU MHAUKATOPOB B
pacTBOpax KUCIOT W LIeJoyeld, uydenue B3aumozencTBus oxcuaa meau (II) c
pacTBOPOM CEpPHOM KHUCIOTHI, KUCIOT C METalJlaMH, peaklHil HelTpanuszaiuu,
MOJIY4YCHHUEC HCPACTBOPHUMBIX OCHOBaHHﬁ, BBITCCHCHUC OAHOI'0 MCTAJlJIa APYTrUM
W3 pacTBOpa COJIM, PEUICHHE HKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Baxkueime




KJIACChl HEOPTraHUYECKUX COCAUHEHMIT"

ITepuonnueckuii 3akoH u [lepuoauueckas cucrema XumMu4eckux snemeHTon [1.M.
MenneneeBa. Crpoenne aTromMoB. XuUMHYEcKas CBsA3b. OKUCIUTENBHO-
BOCCTAaHOBHUTEJIbHBIC PEAKITUU

3.1

[TepBble MONBITKY KiIaccH(UKAIMU XUMUYECKUX 31eMeHTOB. [ToHsTre o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IEJIOYHBIE U IIEIO0YHO3EMEJIbHbIE METaslIbl, T'aJIOreHbI,
MHEPTHBIE Ta3bl). OJEMEHTbI, KOTOpble 00pa3yloT amdoTepHble OKCUIbl U
TUAPOKCHIbI

3.2

Ilepnonnueckuil 3akoH. [lepuoauueckas cucreMa XMMUYECKUX 31eMeHTOB J[.M.
MenneneeBa. Koporkonepuoanas u qimuHHONepuoaHas ¢hopmsl [lepuonnyueckoi
cucrteMbl xuMmuyeckux sneMeHToB J[.M. Menneneesa. llepuoasl um rpymnmsl.
@U3NYECKU CMBICI TOPSAJKOBOTO HOMEpPA, HOMEPOB IE€pHOJa W TPYIIIbI
JJIEMEHTa
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Crpoenue atomoB. CoctaB aToMHbIX snep. M3ortonbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX  000JOYeK aTOMOB MepBbIX 20 XMMHUYECKMX 3JIEMEHTOB
Ilepnonnueckorr cucremsl [I.J11. MenneneeBa. XapakTepuUCTMKAa XMUMHYECKOTO
3JI€MEHTA 10 ero nojoxxenuto B [lepuonnueckoii cucreme /.M. Menneneena
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3aKOHOMEPHOCTH H3MEHEHHs paguyca aTOMOB XUMHYECKHX DJJIEMEHTOB,
METAUIMYECKMX M HEMETAUIMYECKUX CBOMCTB II0 TIpynnaM H IMEepHOJaM.
3nauenue [lepmonnyeckoro 3axkoHa m Ilepuoanueckoil cUCTEMbl XMMHYECKHX
AJIEMEHTOB Ul pa3BUTHS Hayku W npakTtuku. J[.MI. MenneneeB - ydeHbI U
rpaXKAaHUH

3.5

XuMuueckas CBA3b. KoBanenThas (HOJ'ISIpHaSI 151 HCHOJ'IHpHaH) CBA3b.
3H€KTpOOTpI/IHaT€HI>HOCTI) XHMHYECKHX 3JIeMeHTOB. loHHAas CBSI3h

3.6

Crenenp okuciaeHusa. OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIC pCaKknuu. Hpoueccm
OKHCJICHHS B BOCCTaHOBJICHUS. OKHCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN AKCIEPUMEHT: H3ydeHHe OOpa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEWCTBUE TUAPOKCHAA IMHKA C pacTBOpaMU KHUCIOT U
LIeJI0YEH, IPOBENCHHUE OMNBITOB, WIIIIOCTPUPYIOIIUX IPUMEPBl OKUCIUTEIBHO-
BOCCTaHOBUTEINIbHBIX peakIiii (ropeHue, peakiiuu pa3iokKeH!s, COSTUHEHUS)




IIpoBepsiemble TpeGOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOM

o0pa3oBaTeibHOM Mporpammael (9 KJacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble  TNpeAMETHbIE  PE3yJbTaTbl  OCBOCHHUS  OCHOBHOM
00pa3oBaTeNbHON IPOTPaMMbI OCHOBHOT'O O0IIIEr0 00pa3oBaHHUS

1

ITo Teme: "BemmectBo u xumuyeckas peakius"

1.1

pacKkpbIBaTh  CMbBICI ~ OCHOBHBIX XMUMHUYECKUX TOHSTHUH: pacTBOD,
ANEKTPOJUTBI,  HEJJIEKTPOJHUTHI,  DJIEKTPOJIIUTHYECKAs  JUCCOLUALIMA,
peaknuy HMOHHOrO OOMEHa, Karaju3aTop, XHUMHYECKOE pPaBHOBECHE,
oOpaTtrMble U HeoOpaTHUMBIE PEAKITNH, OKHCIUTEIbHO-BOCCTAHOBUTEIILHEIC
peaKkIu, OKHCIUTEIb, BOCCTAHOBUTEIb, OKHUCICHHE U BOCCTAHOBJICHUE,
ajtoTponusi, aM(pOTepHOCTh, XUMUYECCKasi CBsI3b (KOBAJICHTHAs, WOHHAS,
MeTaJUIMuecKas), KPUCTAUIMYECKas  peIIeTKa, CIUIaBbl, CKOPOCTh
XUMHYECKON peaKun

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMMHUUYCCKHX MOHATHI |
MMPUMCHATD 9THU IOHATHA IIPU OIIMCAHHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh  YPABHEHUS 3JEKTPOJUTHYECKOW JIMCCOLMALIMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIlCHHBIC YPAaBHEHHS PEAKIIMA MOHHOIO
oOMeHa

1.4

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIuil
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakuil

1.5

MMPOBOAUTDL paCYCThI IO YPABHCHHUIO XUMHYECKOMN pCaknuun

[To Temam: "Hemeramiel M ux coenuHeHus" u "Metamasl U UX
coenqnueHusa”

2.1

XapakTepu30BaTh (OMUCHIBATH) OOmMIME M CHEIU(UUECKHE XMUMHYECKUE
CBOMCTBAa TMPOCTBIX M CIOXHBIX BEIIECTB, IOATBEPXKAasl OINHUCAHHE
npuUMepamMu MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKUX PeaKui

2.2

COCTaBJIATb YPaBHCHUS peaKHHﬁ, MNOATBCPKKAAOIMINX CYHICCTBOBAHUEC
TCHETHUYCCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHMS,
BO3MOXXHOCTM IIPOTEKAHUS XUMHUUYECKUX MPEBPALICHUNA B Pa3IMYHBIX
YCIIOBHSIX

2.4

CIeIOBaTh  MpaBWJaM  MOJIb30BAHUS  XMMHYECKOM  MOCYAOM |
nabopaTopHbIM 000pyZOBaHHMEM, a TakKe TpaBUiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSIMH TIO BBITIOJHEHHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB IO TONYYCHHI0 M COOMPAHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

2.5

IPOBOAMTH  pPEaKklUMH, IOATBEP)KIAIOIUE  KA4ECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABAThH OIMBITHBIM IyTeM XJOPHUI-, OpOMU-,




noaua-, kapOoHat-, ¢ocdar-, CHUIHMKAT-, CylabdaT-, TUIPOKCHUI-HUOHBHI,
KaTUOHBl aMMOHWS, HOHBI HM3YYCHHBIX METAJUIOB, MPHCYTCTBYIOIIUE B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIECTB

3 ITo Teme: "Xumus u okpy»xaronias cpeaa'

3.1 pacKkpbIBaTh CMBICII OCHOBHBIX xuMHuueckux mnousTui: IIJIK Bemectna;
KOppO3Usl METAIIIIOB

3.2 MPUMEHSATH OCHOBHBIE OTIEPALIMH MBICTUTEIBHON JESITEIIbHOCTU - aHAJIU3 U

CHHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEMAaTH3allhl0,  BBIIBICHHE
MPUYUHHO-CJICICTBEHHBIX CBS3€H - ISl U3YYCHUS CBOWCTB BEIIECTB H
XUMHYECKHX PEaKIMid; €CTECTBCHHO-HAyYHbIE METOJbI IIO3HAHUS -
HaOJIIO/ICHUE, U3MEPCHHE, MOJCIMPOBAHUE, JKCIICPUMEHT (pEaJbHBIN WU
MBICJICHHBIH )




IIpoBepsiemble 3j1eMeHTHI coep:kaHus (9 Kiacc)

Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

BemectBo u xummnueckas peakuus. [lopropenne

1.1

ITepuonnueckuii 3akoH. Ilepuoanyeckas cucrema xuMudeckux saemeHTon JI.1.
MengeneeBa. CrTpoeHue aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOWCTB
XMMHYECKUX DJIEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB, Kajaus, KajJblHUs W HX
COCMHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM 3JeMeHTOB B Ilepumoanueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHMIBI XMMHMYECKOM CBA3M. THIBI KPUCTAJIIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PELIETKH U
BUJa XUMHYeckod cBs3u. Kiaccudukauus M HOMEHKIATypa HEOpPraHMYeCKUX
BEUIECTB (MEXAYyHapoAHAs U TpUBHAJIbHAs). XHMMUYECKHUE CBONCTBA BEIIECTB,
OTHOCSAILIMXCA K  pasiMyHbIM  KjaccaM  HEOPraHMYECKUX  COEIUHEHUH,
TE€HETUYECKas CBSI3b HEOPTaHUYECKUX BEILECTB

1.3

Knaccugukanus XuMHUYeCKUX PEakIid M0 pa3IMYHbIM MPU3HAKaM (110 YUCIy U
COCTaBy YYaCTBYIOIIMX B pEaKLMU BEIIECTB, IO TemiaoBoMy 3ddekry, 1o
M3MEHEHHUIO CTETIEHEN OKHMCIEHUS XUMUYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, 110
Y4acTHIO KaTaJln3aropa). OK30- u SHIOTEPMHUUYECKHUE peakuuu,
TEPMOXMMHUYECKUE ypaBHEHM. [[OHATHE O CKOPOCTH XUMUYECKON PEAKLIUN

1.4

[TonsitTue 06 0OpaTHUMBIX M HEOOpaTHUMBIX XMMHUYECKUX peakuusx. [lonstue o
TOMOTE€HHBIX M T€TEPOreHHbIX peakuusx. [IoHsITHE 0 XMMHUYECKOM paBHOBECHH.
@akTophl, BIUAIONIME HA CKOPOCTb XHMHUYECKOM peakluh U MOJIOKEHUE
XUMHYECKOTO PABHOBECHUS

1.5

OKHCTUTENEHO-BOCCTAHOBUTEILHBIC peaxiuu, ANEKTPOHHBIN OamaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHONH  peaknuu.  CocTaBieHHE  YpaBHEHHU
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIMA C HUCHOJIB30BaHHWEM MeETOojIa
AJIIEKTPOHHOTO OanaHca

1.6

Teopust 3MEKTPONUTUYECKON AMCCOLUAIMH. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Karuvonsl, annonsl. MexaHu3M IMCCOLMALMM BEIIECTB C PA3JIMYHBIMU BUJAMU
xuMudeckor cBsizu. CreneHp auccoruanui. CUIbHBIE U CIa0bIe DJICKTPOIUTHI.
Peaknun noHHOro oOMeHa. YCIOBHS MPOTEKAHHUS PEAKIMd HOHHOTO OOMEHa,
MOJHBIE M COKpAallCHHbIE HWOHHBIE YpaBHEHUs peakiuid. CBOHCTBa KHCIOT,
OCHOBaHMH M COJe B CBETE NPEICTaBICHHA 00 JIEKTPOIUTUIECKON
nucconnanuu. KauecTBeHHbIE peakiinu Ha MOHEBL. [[oHsATHE O TUApOIH3E coneit

1.7

XUMHUYECKUN DKCIIEPUMEHT: O3HAKOMJICHHE C MOJICISIMH KPHUCTALTHYECKUX
pEIIeTOK HEOPTaHWYECKUX BEIIECTB - METaUIOB U HEMeTauioB (Tpadurta u
ajMasa), CJIOKHBIX BEIIeCTB (XJOpUAAa HATpus); HMCCIENIOBAaHUE 3aBUCHUMOCTU
CKOPOCTH XHMHYECKOM pEaklMd OT BO3JICHCTBUS PA3NIUUYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  AJIEKTPONPOBOJHOCTH  PacTBOPOB  BEIIECTB,  Ipoliecca
JUCCOIMAIMM  KUCJOT, IIejJoued M coned  (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIOB); TPOBEJCHHE OINbBITOB, HWUIIOCTPUPYIOIIUX  MPHU3HAKU
MPOTEKAaHUs peakluii MOHHOTO oOMeHa (0O0pa3oBaHME OCalKa, BBIJCICHHUE rasa,




o0Opa3oBaHHe BOJIbl); OMNBITOB, WLUIIOCTPUPYIOIIUX HPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pPEAKLUN (FOPEHME, pEaKLUU pPa3IOKEHUs, COEAMHEHUS);
pacrno3HaBaHUE HEOPraHWYECKUX BEIIECTB C IMOMOIIbIO KAYECTBEHHBIX PEAKLUN
Ha MOHBI; pELIEHUE IKCIIEPUMEHTAIbHBIX 3a7a4

Hemeramns u ux COCAUHCHUA

OOmass xapakrepucTuka ramoreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U pu3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB - TaJOreHoB. XUMHUYECKHE CBOMCTBA Ha IpPUMEpE  XJopa
(B3auMoJielicTBME C MeTa/llaMu, HeMeTaJUIaMM, MIelo4aMu). XJIOPOBOJOPOI.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, IIOJIyY€HUE, IpuMeHeHue. JlelicTBre
XJOpa U XJIOPOBOJOPOJA Ha OpraHu3M 4YelloBeKa. BakHeilline XJIopuipl U UX
HaXO0XJIEHHE B IPUPOJIE

2.2

O6mas xapakrepuctuka 371eMeHTOB VIA-rpynnel. OcoOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CTpoeHue M (huU3nUecKue CBOWCTBA
IPOCTBIX BEHIECTB - KHUCIOpOJAa M Cepbl. AJUIOTPONHBIE MOAUDUKAIUT
KHUCTIOpOJIa M cephl. XUMHUYECKHe CBOHCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
(1)I/I3I/I'~I€CKI/IC A XUMHWYSCKHE CBOMCTBA. OKCI/IIII)I CCPbl KaK MNpPCACTAaBUTCIIN
KHUCIIOTHBIX OKCHAOB. CepHas KucCIOTa, (PU3NYECKUE U XMMHUYECKHUE CBOMCTBA
(oOmue Kak TpeICTaBUTENS Kiacca KHUCIOT U crnenuduueckne). XUMHUYSCKUE
peakiuu, Jekallye B OCHOBE IPOMBIIUIEHHOTO CIoco0a MOJIyYeHUS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comnu cepHoﬁ KHCJIOTBI, Ka4C€CTBCHHAsA PpCAKIUA Ha
cynbdar-uoH. HaxoxaeHue cepsl U e€e COelMHEHMH B Ipupoje. XUMHUUECKOe
3arpsi3HEHUE OKPYXKAIOUIEH Cpeabl COCAMHEHUSIMU Cepbl (KUCIOTHBIE IO,
3arps3HEHUE BO3lyXa U BOJIOEMOB), CIIOCOOBI €0 Mpe10TBpaIeHHUs

2.3

OO0mass xapakTepucTuka d31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHBIE CTEIEHU OKUCIEHHUA. A30T, paclipoCTpaHEHHUE B MIPUPO/IE,
dbuznueckue u XxuMudeckue cBoiicTBa. KpyroBopor azora B mpupoje. AMMHAK,
ero (usnueckre M XMMHYECKHE CBOMCTBA, MoyiydeHHUe u mpumeHeHue. Comu
aMMOHHSI, UX (pU3MUecKre U XUMUYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHas
peakiusi Ha MOHBI aMMOHMs. A30THasi KHUCIIOTa, €€ MojydeHue, (puandeckue u
XUMHYECKHE CBOicTBa (00IIME Kak TMpeACTaBUTENsl Klacca KUCIOT H
crnenuduueckue). Mcnonb3oBaHWe HUTPATOB U COJEH aMMOHHUS B KadyeCTBE
MUHEPATBHBIX yH0OpeHuil. XuMHYeCKOoe 3arpsi3HEHUE OKpYXKalollel cpessl
COCTMHCHUSIMU a30Ta (KUCJIOTHBIE IO, 3arps3HEHHE BO3/1yXa, IMOYBHI M
BOJIOEMOB)
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®ocdop, amrorponHsle Moaudukamuu ¢docdopa, GUMUECKHE U XUMUYECKHE
ceorictBa. Oxcun docdhopa (V) u dochopnas kuciora, Qusnyeckue u
XUMHUYECKHE CBOWCTBa, mosyueHue. lcmosibp3zoBanue ¢ochaToB B KadyecTBe
MUHEPATBHBIX YA0OpEeHU

2.5

O6mass xapakrepuctuka 31eMeHTOB IVA-rpynnbel. OCOOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKUCIECHHA.  YTIEpOA,  auIOTPOIHBIE
Moau(UKaIMK, pPAcIpOCTpaHeHWEe B Mpupoje, (U3MUECKHe M XHUMHUYECKHe
cBoiicTBa. Ancopouus. Kpyroopot yriepona B npupojae. OKCuabl yriiepoaa, ux
¢u3nyeckue W XUMHUYECKHE CBOMCTBA, JCHCTBUE Ha JKUBbIE OPIaHU3MBI,
NOJy4YeHHUE U IpPUMEHEHHE. DKOJOTHUECKUE MPOOIEMBI, CBA3aHHBIE C OKCHJIOM




yrnepoga (IV); rumore3a rio0aibHOTO MOTEIUICHUS KJIMMAaTa; TapHUKOBBINA
addekt. YroapHas KHCIOTa U €€ COJIH, UX (PU3HUECKUE U XUMUYECKUE CBOMCTBA,
NOJyYeHHe U TnpuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEAUIIMHE, IIPOMBIIIJICHHOCTH M CEIILCKOM
XO035ICTBE

2.6

[lepBoHayanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COETUHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, AUETWIEH, S3TaHOJ, IJIMLEPHUH, YKCYCHas
kuciora). Mx cocrtaB u xumumyeckoe crpoeHue. [lonstue o Ouonornyecku
BAXKHBIX BEIECTBAX: JKUpaX, OCJKaX, yIriIeBOJaX - U UX POJIM B )KM3HU YEJIOBEKA.
MatepuanbHOe €IMHCTBO OPTAaHUYECKUX U HEOPTaHUYECKUX COSAMHEHUN

2.7

Kpewmuuii, ero ¢usnueckue 1 XUMUYECKUE CBOICTBA, MOTyYEHHE U TPUMEHEHHUE.
Coenunenus kpeMHus B npupoje. OOiue npeactaBieHuss 00 OKCHUie KpeMHUs
(IV) u xpemuueBoit kucnote. CUIMKAThI, UX UCIOIB30BaHUE B OBITY, MEJIUIINUHE,
MIPOMBINIJICHHOCTH. BakHEHIIMe CTPOUTEIIBHBIE MaTepUaNIbl: KepaMUKa, CTEKJIO,
IIEMEHT, OeToH, kene300eToH. IIpoGnembl  Oe30macHOTO  MCIOJIb30BaHUS
CTPOUTEIILHBIX MAaTEPUAJIOB B IOBCETHEBHOMN KU3HU

2.8

XVUMUYECKUN D3KCIEPUMEHT: H3ydeHHE O0O0pa3loB HEOPraHUYECKUX BEIIECTB,
CBOICTB COJIIHOM KHCJIOTHI; NPOBEACHHUE KAaYECTBEHHBIX PEAKLMUI Ha XJIOPHUI-
MOHbl M HAOJIOJEHUE TPU3HAKOB WX TPOTEKAHUS; OIbITHl, OTPAXKAIOIIUE
¢du3nyeckue U XMMUUYECKHE CBOMCTBA TaJOI€HOB M UX COEAMHEHHH (BO3MOKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB); O3HAKOMJIEHHE C O00pa3lamMu XJIOPHI0B
(raJloTeHUI0B); O3HAKOMJIEHHME C o0OpaslamMu cepbl U €€ COeIMHEHHSIMHU
(BO3MOXHO  HCIIOJB30BaHME BHUJACOMATEpHAIOB); HAOMIOJEHHE TMpoIecca
o0yriMBaHUs caxapa MoJ ACHCTBUEM KOHIEHTPHUPOBAHHOM CEpPHOM KHUCIOTBHI;
U3Y4YE€HHE XHMUYECKUX CBOMICTB pa30aBIEHHON CEpHON KHUCIOTHI, MPOBEACHUE
Ka4eCTBEHHOM peakluu Ha CyibpaT-uoH | HaOIIOJeHUWE TMpHU3HAKa ee
IPOTEKaHHUs; 03HaKOMJIEHHE ¢ (PU3MYECKHMMH CBOWMCTBaMH a3zoTa, gochopa u ux
COEMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEpUaANoB), 00pa3naMu
a30THBIX U (OCHOPHBIX yNOOPEHHI; MoTydyeHne, cooupaHue, paclo3HaBaHue U
W3Y4YEHHE CBOMCTB aMMHAaKa; IPOBEJIECHUE KAuyE€CTBEHHBIX pEaKIHWi Ha HOH
aMMOHMST U (QochaT-MOH W K3YYEHHME TPU3HAKOB HUX  IPOTEKAHUS,
B3aMMO/IEIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUAIOB); H3y4YEHHE MOJEIeH KpUCTAIITMYECKUX
pelIeToK anmasa, rpapurta, QynaepeHa; 03HaKOMJICHHUE C TPOLIECCOM acopOLUuu
pPacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHBOras3a;
NOJIy4eHue, COOMpaHue, paclio3HaBaHUE U U3yYEHHE CBOICTB YIJIEKUCIIOTO rasa;
[IPOBEJICHNE KaUYECTBEHHBIX PEaKIMil Ha KapOOHAT- U CUJIMKAT-UOHbI U U3y4YEHUE
IIPU3HAKOB MX IPOTEKAaHUS; O3HAKOMJIEHUE C NPOAYKIMEH CHIMKAaTHON
IIPOMBILUIEHHOCTH; PEUIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4y 10 TeMe ''BakHelmue
HEMeETaJUIbl U UX COeUHEHUs"

Mertamisl 1 UX COeIUHEHUS

3.1

OO0mrast XapakTepuCTUKa XMMUYECKHX AJIEMEHTOB - METAJIOB HA OCHOBAaHUH MX
nonoxenus B Ilepuonmueckod cucrteme XMMHUYecKuX anemeHToB J[.M.
Mengeneesa u ctpoeHust aromoB. CTpoeHue MeTamioB. MeTtannndeckas CBs3b U
METAZIMYECKAsT ~ KPUCTAUIMYECKAs  PEIIeTKAa.  OJIEKTPOXUMUYECKUH Pl




HaHpH)KeHI/Iﬁ METAaIJIOB

3.2

Ouznyeckue U XMMUYECKHEe CBOMCTBA MeTaioB. OOIIME CrocoObl MOTydYeHUs
MeTauioB. [IoHATHE O KOPPO3MM METAJIIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT
Koppo3uu. CriaBsl (CTallb, YyTyH, JOPATIOMUHUNA, OpOH3a) U X MPUMEHEHHUE B
OBITY ¥ IPOMBIIIIEHHOCTH

33

[Ilenounsle Merauibl: nosnoxeHue B [lepuoguueckoil cucTeMe XUMHUYECKHX
anementoB J[.Ml. MeHnzaeneeBa; cTpoeHHE UX aTOMOB; HAXOXJAEHUE B NPHPOJE.
duznyeckue U XUMUYECKUE CBOICTBA (Ha IpuMepe HaTpus U Kanust). OKCUabl u
THJIPOKCUABl HaTpus M Kaimus. [IpuMeHeHMe INEeNOYHBIX METalJIOB U HX
COCIMHEHUI
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[[lenoyHo3eMenbHbIE  METAUIbl  MAarHMii W KajJdblIMA:  IIOJIO)KEHUE B
Ilepuoauueckoil cucreme xumuueckux anemeHtoB .M. Menpaeneesa; ctpoeHue
WX aTOMOB; HaxoXjeHue B mnpupone. dusnueckne M XUMHYECKHE CBOMCTBA
MarHuss M Kajblus. BakHeWimme coequHeHUs Kaiablus (OKCHJA, THIPOKCHI,
coimn). XKecTKoCTh BOJIbI U CLIOCOOBI €€ YCTpaHEHUs

3.5

AmomuHuit: nonoxeHnue B lleproguyeckolt cucTeMe XMMHYECKUX 3JIEMEHTOB
.. MeHnneneeBa; CTpo€HUE aToMa; HaxoXXJAeHUE B mpupoje. Puzmdeckue u
XUMHUYECKHE CBOWCTBAa amOMUHUA. AMQDOTEpHBIE CBOWCTBAa OKCHAA W
TUJIPOKCHUIA ATTFOMUHUS

3.6

XKeneszo: monoxenue B Ileproandeckoil cucreme Xxumudeckux snemeHToB J[.U.
MeHzeneeBa;, CTpOCHHME aToMa; HaxoXAeHHe B mnpupone. Pusmueckue u
XMMHUYECKHe CBoOMcTBa jxene3a. OKcuabl, rHApoKcuasl U cosu sxenesa (II) u
xenesa (II), ux cocras, cBoiicTBa U NOTyYEeHUE

3.7

XUMHUYECKUH HKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMi METaIOB U CILIABOB,
uX (U3MUECKUMHU CBOWCTBAMH; H3yU€HHUE pPE3yIbTaTOB KOPPO3UU METAIIIOB
(BO3MOXHO HCIIOJIB30BAHUE BHICOMATEPHAIOB), OCOOEHHOCTEH B3aMMOICHCTBHS
OKCHJA Kalubllusi ¥ HaTpusi C BOJOM  (BO3MOXKHO  HCIIOJIb30BAaHHE
BUIEOMATEPHAJIOB); MCCIIEOBAHNE CBOMCTB JKECTKOHM BOJBI; MpOIlecca TOPEHHS
JKeneza B KHCIOopoae (BO3MOXHO HCIOIb30BaHUE BUACOMATEPUAIOB); MPU3HAKOB
MPOTEKAHUS KAYECTBEHHBIX pPEaKIMii Ha WOHBI (MAarHWs, KaJbIHs, AJFOMHHHUS,
nunka, sxkeneza (II) u xemeza (III), meam (II); HaGmromeHue W OMUCaHHE
MPOIIECCOB  OKpAIIMBaHUS ITUTAMEHW WOHAMH HATpUs, Kalusd W  KaJbIUs
(BOBMOXKHO HCIIOJIb30BAaHHE BUJICOMATEPHANIOB); HCCIeA0BaHHE aM(pOTEPHBIX
CBOWCTB  THJPOKCHJAa QIIOMHHHS W  THJIPOKCHAA  ITMHKA;  pEIICHHE
AKCIIEPUMEHTABHBIX 3a7a4 1o TeMe "BakHelre MeTaisl ¥ UX COeTMHEeHUs "

XHUMHS ¥ OKpYXkaromas cpeia

4.1

HoBble Marepuanbl M TeXHOJOTHH. BemecTtBa u maTepuanibl B MOBCEIHEBHOU
J)KA3HU 4YeJlOBeKa. XUMUS U 310pOBbe. be3onacHoe MCnoyib30BaHUE BEIIECTB U
XUMUYECKUX peaknuid B ObITy. [lepBas moMorms mpu XHMHYECKHX OXKOTax H
OTpPaBJIEHUSX

4.2

OCHOBBI 3KOJIOTHYECKOM IPAMOTHOCTH. XUMHUYECKOE 3arps3HEHUE OKpYXKarolen
cpenbl [IJIK. Ponp xuMum B pemieHUH 3KOJIOTHYECKUX mpobieM. [Ipupomnsie




UCTOYHUKU YTIJIEBOJOPOAOB (yrojib, MPUPOAHBIM ra3, HedTh), MPOAYKTHI HX
nepepadOoTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3 XUMHUYECKUN HKCIIEPUMEHT: U3ydyeHHEe 00pas3IloB MaTepuanoB (CTEKJIO, CILIABbHI

MCTaJIJIOB, ITOJIMMEPHBIC MaTepI/IaJ'IBI)

IIposepsiembie Ha OI'D o xumMuu TpedOBaAHUSA

K pe3yjabTaTaM O0CBOCHUS OCHOBHOM 06pa30BaTeJ’[LHOﬁ NnporpaMmmbIl

OCHOBHOI'0 00111er0 00pa30BaHUs

Kon
MIPOBEPSEMOTO
TpeOoBaHUs

[TpoBepsiembie TpeOOBaHUSA K MPEIMETHBIM pe3yJibTaTaM 0a30BOT0 ypOBHS
OCBOCHHSI OCHOBHOW 00pa30BaTEJIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro
obpazoBanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O T[I03HAaBa€MOCTHU SIBJIEHUH MPUPOJbI, IOHUMaHHE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMHYECKOH HayKh Kak OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOleld KyJabTyphl M IPaKTU4YECKOU
NeSITEIbHOCTH  YEJNIOBEKAa B  YCIOBUSIX COBPEMEHHOIO  OOIIEeCTBa;
IIOHUMAaHNE MECTa XMMUU CPEIU IPYIUX €CTECTBEHHBIX HAyK

1.2

0 HAYYHBIX METOJAaX IMO3HAHMS, B TOM YHCII€ SKCICPUMEHTAIBHBIX U
TEOPETUUECKUX METO/aX MCCIEAOBAHUS BEIIECTB U U3YYCHHS] XUMUYECKUX
peaKkiuii; yMEHUE HCIIOIb30BaTh MOJEIN I OOBSCHEHUS CTPOCHUS
aTOMOB M MOJIEKYJI

1.3

0 cepax mnpodeccuoHaTBLHON NEATENTHHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMEHHBIMH  TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha  JOCTHKEHHSIX
XUMHYECKOU HAayYKH, YTO IMO3BOJIUT O6y‘-IaIOHlI/IMC$I paccMaTpuBaTh XUMHUIO
Kak cdepy cBoeil Oyayieil mpodeccuoHANbHON AEITETbHOCTH U CIENaTh
OCO3HAHHBII BIOOp XMMUU KaK IPO(QUIBHOIO NMpeAMETa MPHU Mepexo/ie Ha
YPOBEHb CpeiHero o011ero o0pa3oBaHUs

Bnanenue cucreMol XMMHUYECKUX 3HAHUH U YMCEHUC IMPUMCHATHL CUCTCMY
XUMHUYCCKUX 3HaHI/II\/'I, KOTOpas BKIIKOYACT:

2.1

BaXHEHIINE XHUMHYECKHE TIOHSITHSA: XUMHUYECKUH JJIEMEHT, aToM,
MOJIeKyJa, BEIIECTBO, MPOCTOE M CIOXKHOE BEIIEeCTBO, OJHOPOAHAS H
HEOJHOPOJHAs CMECh, OTHOCUTEIBHBIE aTOMHAsi ¥ MOJICKYJISIpHAsi MacChl,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIH 00bEeM, OKCHUI,
KHCJIOTa, OCHOBaHHUE, COJIb (CpefHssl), XUMHUYECKas peakius, peakluu
COCIMHEHUS, PEAKIMU PA3JIOKEHUs, PEeaKIUH 3aMEIICHUs, pPeaKIuu
obMeHa, TertoBOM 3P heKT peakiuu, K30- U SHIOTCPMHUUECKHUE PEaKIUH,
pacTBOp, MaccoBast 10JIs1 XUMUYECKOT0 3JIEMEHTA B COEMHEHUH, MacCOBast
JIOJIsT ¥ TIPOIIEHTHAsT KOHIIEHTpAIMs BEIIeCTBa B PacTBOpE, SAPO aroma,
AIIEKTPOHHBIA  CIIOM aroma, aroMHas OpOHTal b, paAUyC aroma,
BAJICHTHOCTD, CTCIICHb OKHUCJICHHA, XUMHUYECKasd CBA3b,
SJICKTPOOTPULATCIIbHOCTL, MOJIApHAsA W HCIIOJISIpHAs KOBAJICHTHASA CBA3b,
WOHHAsl CBfA3b, MeTa/lIM4yeckass CBS3b, KpHUCTAJUIMYECKas pelIeTKa




(aToMHasi, MOHHAsA, METANINYECKasi, MOJIEKYJIApHAsl), MOH, KATUOH, aHUOH,
ANEKTPOJIUT U HEIJIEKTPOIIUT, NICKTPOIUTUIECKAs AUCCOLMALNS, PEAKIINU
HOHHOrO  OOMEHa,  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  pEaKLuH,
OKHUCIIUTEIb M  BOCCTAaHOBUTEIb, OKHUCIEHME U  BOCCTaHOBIICHUE,
JJIEKTPOJIM3, XMMHUYECKOE paBHOBECHE, OOpaTHMble M HeoOpaTHMbIe
peakuuu, CKOpOCTb XMMUYECKOW peakuuu, karainusarop, 11K, kopposus
METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBl XHUMHHU: 3aKOH COXpaHEHUsS MaccChl,
nepuoanyeckui 3akoH .M. MeHneneeBa, 3aKOH NOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJIpO

2.3

TCOPUU XUMHU: ATOMHO-MOJICKYJISIPHAA TCOpPH, TCOPUA
3JI€KTpOJII/ITI/I‘IeCKOI7I JUCCOorMalmn

Brnanenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILICH:

3.1

YMEHME NPaBUIBHO HCIOJb30BAaTh W3YUYEHHBIE BEIECTBA U MaTepuasbl (B
TOM YHCJI€ MHHEpaJbHbIE YHOOpEHHs, METaJIbl U CIUIaBbl, MPOIYKTHI
nepepaboTKU MPUPOAHBIX HCTOUHUKOB YIJIE€BOIOPOAOB (YIJIsl, IPUPOIHOTO
raza, HedTu) B OBITY, CEIbCKOM XO35HCTBE, Ha IPOU3BOACTBE U
NOHMMAHUE 3HAYEHUS JKUPOB, OEJIKOB, YIJIEBOJAOB U1 OpraHu3Ma
4eJI0OBEKa; YMEHHE IPOrHO3MPOBATh BIIMSHHUE BELIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPTraHM3M YEJIOBEKA U OKPYKAKOUIYI0 IPUPOIHYIO CpEly

3.2

YMEHUE HHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHHSAMHU JIPYTUX
yueOHBIX MPEIMETOB

3.3

HaJIMYMe OmbITa paboOThl C Pa3IMYHBIMM MCTOYHUKAMHU HMHPOPMALUHU IO
XUMUM  (HayyHas M  HAy4YHO-TIIOMYJIApHAs JIUTEparypa, CJOBapH,
CIPAaBOYHUKHU, HHTEPHET-PECYPCHI)
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YMCHUC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfIICCTBax, HX
MNPEBPAICHUAX U MPAKTUYCCKOM MPUMECHCHUHU U YMCHUC HCIIOJIb30BAThH €€
JJI pCIICHUA y‘I€6HO-H03HaBaT€J'IBHBIX 3aga4

BiraneHne ocHOBaMM MOHATHWHOIO amnmapara U CHUMBOJIMYECKOTO SI3bIKa
XUMHUH IS COCTaBIeHUS (POpMYJT HEOPTraHMYECKHX BEIIECTB, YPaBHEHUI
XUMUYECKHX peakiuii, ocHoBaMu xumudeckord HomeHkinatypsl (IUPAC u
TPUBUAJIBHOM )

VYMeHue OOBSACHAThL CBS3b IIOJIOKCHHS DJIEMEHTAa B HepHOl[quCKOﬁ
CUCTEMC C YHMCIOBBIMH XapPaKTCPUCTUKAMU CTPOCHUSA aTOMOB XMMHYCCKUX
9JICMCHTOB (COCTaB u 3apdaa dapa, 061_1_[66 qucCiIo BHGKTPOHOB),
pacnpeaciCHucM OJJICKTPOHOB II0 OJOHCPIECTHUYCCKUM YPOBHAM aTOMOB
MEPBLIX TPEX MCPUOAOB, KAJIWA U KAJIbIIUA

IIpencraBineHne O NMEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XUMHYECKHX
3JIEMEHTOB (paJuyc aToMa, »3JIEKTPOOTPULATENBHOCTh), MPOCTHIX H
CJIOXHBIX BELIECTB OT MOJIOKEHUS 31eMeHTOB B [leproaudeckoii cucreme
(B ManbIX mepuoAax M TJIaBHBIX MOATPYIIAX) U 3JIEKTPOHHOIO CTPOEHUS
aToma




7 YMeHue kiraccuuImpoBarh:

7.1 XHUMHYECKHE DJIEMEHTBI

7.2 HEOPraHWYECKHUE BEIeCTBA

7.3 XUMHUYECKHUE PEAKITUHI

8 YMeHue onpeaensiTh:

8.1 BaJICHTHOCTh M CTETICHb OKUCJICHUSI XUMHUYECKUX 2JIEMEHTOB, 3apsij] HOHA

8.2 BUJI XHMHMYECKOW CBSI3M U THUI KPUCTALIMYECKOH CTPYKTYphl B
COCAUHCHHAX

8.3 XapakTep Cpe/ibl B BOJHBIX pacTBOpaxX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHUCJIUTENb X1 BOCCTAHOBUTEIh

9 YMeHne XxapakTepru30BaTh PU3NUECKUE M XUMHUSCKHE CBOMCTBRA!

9.1 MPOCTHIX BEIIECTB (KHCIOPOJ, O30H, BOAOPOJ, TpaduT, aimas, KpEMHUH,
azot, (hocdop, cepa, XJIOp, HATPUH, KATUH, MAaTHUH, KaJIbIUH, ATFOMUHUH,
Kee30)

9.2 CJIOKHBIX BEILECTB, B TOM YHCJIE MX BOJHBIX PAcTBOPOB (BOJAa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOM, OKCHUIBI U TUApOKcHUbl MeTaiuioB I - ITA
rpynn, amomunusi, menu (II), nunka, sxenesa (II u III), okcunsl yraepona
(T u 1V), xpemuus (IV), azora u docdopa (IIl u V), cepst (IV u VI),
CEepHHCTasi, CepHas, a30THCTas, a3oTHasi, QocdopHas, yroibHas,
KpEMHUEBAs KUCIO0Ta U UX COJIH)

9.3 MIPOTHO3UPOBATH U XapaKTEPU30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
X COCTaBa U CTPOEHMs, IPUMEHEHUE BEIECTB B 3aBUCUMOCTH OT HX
CBOMCTB, BO3MOXXHOCTh TMPOTEKAHMSI XMMHYECKUX TPEBpAICHUNA B
Pa3IMYHBIX YCIOBUSIX

10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIE M HOHHBIC YPABHEHUS PEAKIIHi, B TOM
qucJe:

10.1 peakiuii HFOHHOro oOMeHa

10.2 OKHCIIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIMI

10.3 WLTIOCTPUPYIOIINX XUMHUYECKUE CBOWCTBA M3YYEHHBIX KIJIACCOB (TPyIIM)
HEOPTaHWYECKUX BEIIECTB

10.4 MOATBEPKIAOIINX TEHETUYECKYIO B3aUMOCBSI3b MEKly HUMHU

11 YMeHue BIYUCIATH (IPOBOAUTH PACUeThl):

11.1 OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO

JOJII0 XUMHUYECKOI'0 5JIEMEHTAa B COCJMHCHHUHN




11.2

MaCCOBYIO OOJIKO BEIIECTBA B paCTBOPE,

11.3

KOJIM4YCCTBO BCUICCTBA U €TI0 MacCCy, 00BeM ra3oB

11.4

10 YPaBHEHUSIM XUMHUYECKUX PEaKUUi U HaXOIUTh KOJIMYECTBO BELECTBA,
00BEM U MacCy peareHTOB WIN IIPOJYKTOB PEAKIIUI

12

Bunanenue (3HaHue OCHOB):

12.1

OCHOBHBIMM METOJaMU HAy4HOI'O I03HaHUs (HAOJIIOJEHUE, U3MEpPEHUE,
9KCHEPUMEHT, MOJEIMPOBAHUE) NPU HU3YYEHUHM BEIIECTB U XUMHYECKUX
SBIICHU; yMeHHe C(HOpMYIHpPOBATh NPOOJIEMYy M HPEUIOKUTH IMyTH €e
peuieHus

12.2

Oe3omacHOW pabOThl ¢ XUMUYECKHMH BEIECTBAMHU, XUMHUYECKOW MOCYI0i
1 1a00paTOPHBIM 000PYAOBaHUEM

12.3

mpaBHiiaMyd 0€30MacHOTO OOpaIleHUsI C BEIIeCTBaMH, MCIOJIb3YEMbIMU B
MOBCEHEBHON >KM3HHM, NpaBUIaMH TOBEICHUS B LEIAX COCpeKEHUS
3MI0pPOBbS M OKpYXAarolled MNpUPOAHON cpenbl; IMOHUMaHHE Bpenaa
(ormacHOCTH) BO3/IEUCTBUS HA KUBBIE OPTaHU3MBbI ONPEICTICHHBIX BEIIECTB,
Croco00B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS

13

Hamuuune MMPAKTUYCCKUX HABBbIKOB IINIAHUPOBAHUA W OCYHICCTBJICHUS
CICAYIOUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

U3Y4YE€HHE U OmucaHue (U3MYECKHUX CBOMCTB BELIECTB; O3HAKOMIIEHHE C
(GU3NYEeCKUMU M XMMUYECKUMU SIBICHUSIMH; OIIBITHI, MILTIOCTPUPYIOIINE
NPU3HAKU IPOTEKAHUS XUMUYECKUX PeaKuil

13.2

U3y4eHHe CIIOCOO0B pa3JieeH s cMecel

13.3

IOJIy4E€HUE KHUCIOPOJa U M3YYEHHE €r0 CBOWCTB; IOIY4YEHHE BOJOPOJA U
U3y4YEHUE €ro CBOMCTB; IIOJYyYEHHE YIJIEKHCIIOIO ra3a U HM3y4eHHE €ro
CBOMCTB; ITIOJy4YE€HNE aMMHAKa U U3y4ECHHE €r0 CBOMCTB

13.4

IIPUTOTOBJIEHUE  PACTBOPOB C  ONPEACIICHHOM  MAacCOBOM  JIOJIEH
pPacTBOPEHHOI'O BEUIECTBA

13.5

NpUMEHEHHE WHAMKATOpOB (JTakMyca, MeTHiiopaHka U (eHondTanenHa)
JUTSL OIIPEZINIEHNs XapaKTepa cpe/ibl B paCTBOPAxX KUCIIOT U IIeoyeit

13.6

HCCeIOBaHUE 1 ONKMCAaHUE CBOICTB HCOPTraHNYCCKUX BCHICCTB PA3JINYHBIX
KJIaCCOB; H3YUYCHHUC B3aUMOJICHCTBUS KHCJIOT C METaljiaMu, OKCHIAaAMH
MCTAJIJIOB, pACTBOPUMBIMU H HCPACTBOPUMBIMU OCHOBAHHAMH, COJISIMU;
IMOJIY4YCHHUE HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHEC OJHOI'O METajlia
ApyrumMm H3 pacTBOpa COJIM; HCCICAOBAHUC aM(l)OTepHBIX CBOICTB
TUAPOKCHUI0B aTFOMHUHUA 1 TUHKA

13.7

pelIeHHe SKCIEPUMEHTAIbHBIX 3a1ad 1Mo TeMaM: "OCHOBHBIE KJIACCHI
HEOPTraHWYECKUX COEIMHEHHU"; "DIEeKTpOoJIUTHYEeCKas AuCcCOLMALNS";
"BaxHeiimme HeMeTanabl ¥ X coennHennd'”; "BakHelmme MeTalIbl 1 UX




coenuHeHus"

13.8

XUMHYECKHE SKCIIEPUMEHTHI, WILTFOCTPHPYIONIUE TPU3HAKUA IMPOTCKAHHS
peakIuit HFOHHOTO OOMEHa; KaueCTBEHHBIC PEAKIIUU Ha MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPaxX MOHBI: XJIOPHUA-, OpoMuUa-, HOTUA-, Cyibdar-, hocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THJPOKCH]I-UOHBI, KaTHOHBI aMMOHHMS,
MarHusi, Kajbllds, aJIOMUHUA, kene3a (2+) um xene3a (3+), meau (2+),
[IUHKA

14

YMmenue:

14.1

OpPEACTaBIATh  pe3yabTaThl  dKCIIEpUMEHTa B (opme  BBIBOJOB,
JI0Ka3aTenbCcTB, TIpapuKoB © TaOAMIl W  BBIABIATH OSMIIMPUYECKHE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3U MEXJIY pPEalbHO HAOIIOJACMBIMH XUMHUYCCKIMH
SBJICHHSIMU M TIPOLIECCAMM, TPOUCXOIAIIMMU B MaKpO- M MHUKPOMHPE,
OOBSCHATH MPUUUHBI MHOTOOOpa3usl BEIIECTB




Hepeqenb JIEMEHTOB COACPKaHUSI, IIPOBEPACMbIX HA OCHOBHOM
rocyiapCcrB€HHOM 3K3aME€HE 110 XUMHUH

Kon [IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

1 [lepBoHaYaIbHBIE XUMUYECKUE MTOHSATUS

1.1 Uucreie BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei

1.2 ATOMBI M MOJEKyJIbl. XHUMHYECKHE d3jeMeHThl. CHMBOJIBI XHMHUYECKUX
31eMeHTOB. [IpocThie U coKHBIE BEILIECTBA.

1.3 Xumudeckas: popmysa. BaneHTHOCTh aTOMOB XUMHYECKHX 31eMeHTOB. CTEIeHb
OKHUCIICHUS

1.4 3aKoH TOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHas Macca.
OTtHOcuTeNnbHAs MOJIEKYJIApHas Macca. MaccoBast 107151 XUMUYECKOTO JIEMEHTA B
COCTMHCHUH

1.5 KonuyectBo BemiectBa. Mosb. MomsipHass mMacca. MoOISpHBIE 00BEM Ta30B.
B3anmMocBsI3b KOTMYECTBA, MACChI U YUCIIA CTPYKTYPHBIX €IMHHUI] BEIIECTBA

1.6 dusnyeckue U XUMHUYECKUE SIBJICHUA. XHUMHUYECKash PEaKIus U €€ IMPU3HAKU.
3aKOH COXpaHEHUs1 MacChl BEUIECTB. XUMUYECKUE YPAaBHEHUS

2 Ilepuoanueckuii 3akoH U [lepuoauueckas cucrema XuMU4YECKHUX dyeMeHToB [1.1.
MenneneeBa. CTpoeHHE aTOMOB

2.1 Ilepnonnueckuit 3akoH. [lepuoguyeckas cucreMa XMMUYECKUX 3y1eMeHTOB J[.M.
MenpneneeBa. Ilepuoasl u rpynmnbsl. @U3nyeckuii CMbICT TOPAIKOBOTO HOMEpA,
HOMEPOB MEepUOa U TPYMIIbI dJIEMEHTA

2.2 Crpoenune atomoB. CoctaB atoMHbIX sijiep. M3orombl. Dnmektponsl. CTpoeHue
DIIEKTPOHHBIX  000JI0YEK aTOMOB TepBbIX 20 XUMHYECKHX OSJEMEHTOB
ITepnonnueckoi cucrems! JI.11. Menneneena

2.3 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPeEX
NEepUOJIOB, Kalus, Kaiublusg (paadyca aTOMOB, 3JIEKTPOOTPHULATENBHOCTH,
METaJUTMYECKUX ¥ HEMETATNYECKUX CBOMCTB) U UX COCTMHEHHUI B COOTBETCTBUU
C TIOJIOKEHUEM 3JIEMEHTOB B [lepuoanueckoil cuctemMe U CTpPOEHUEM UX aTOMOB

3 Crpoenue BemecTsa

3.1 Xumuyeckass cBa3b. KoBajeHTHas (mosissipHass W HEMOJIApHAsi)  CBS3b.
DNEeKTPOOTPULIATETLHOCTh ~ XMMHYECKUX  3JIeMEHTOB.  MoHHas  CBs3b.
Merannuueckas CBs3b

3.2 Tunel KpUCTAIMYECKHX peIIeTOK (aroMHasi, MOHHAsA, MeTaJUIMdecKas),
3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMUECKOM pEHIeTKH U BUAA
XUMHYECKON CBSI3U

4 Baxnelmuye mnpeacTaBUTEeNM HEOPraHMYECKUX BemecTB. Hemeramnsl W ux

COCOAMHCHUS. MeTamisl 1 UX COCIUHCHUA




4.1

Knaccugpukanuss ¥ HOMEHKIATypa HEOPraHHYECKUX COCIUHCHUH: OKCHIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCIJIOTHBIE, amM(pOTEepHBIC) u
HecosieoOpa3yrone; OCHOBaHWM (IIETIOYM M HEPacTBOPHMBIC OCHOBaHUS);
KACIOT (KUCIOpOACOnepXKamue U OECKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX)

4.2

duznyueckre ¥ XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB: BOJIOPO/I,
XJIOpa, KUCIOPO/Ia, cephl, a30Ta, pocdopa, yriaepoaa, KpeMHHS

4.3

®u3nyeckue M XUMUYECKHE CBOMCTBA IIPOCTHIX BEIECTB-METAIIOB: JIUTHS,
HATpHs, KaJldsd, MarHus U KajabLus, QJIOMHHMS, Kele3a. DJIEKTPOXUMHUYECKUN
P HAIPSDKEHUM METAJLIIOB

4.4

dusznueckue M XMMHYCCKHE CBOMCTBA BOOOPOJHBIX COGILI/IHGHI/Iﬁ HEMCTAJJIOB:
XJIOpOBOAOpOda, CCPOBOAOPOAA, aMMHAKA

4.5

®dusnyeckue U XUMHUYECKHE CBOMCTBAa OKCHJIOB HemeTaiuioB: cepol (IV, VI),
aszota (II, IV, V), docdopa (111, V), yrnepona (II, IV), kpemuaus (IV). [lonyduenne
OKCHJIOB HEMETAIJIOB

4.6

XuMuyeckue cBoicTBa okcuoB: metamuioB IA - IIIA rpynm, nunka, meau (II) u
xenesa (11, IID). [Tony4yeHue OKCUI0B METAILIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAaHHMM U aM(OTEPHBIX THAPOKCUAOB (Ha mpuMepe
TUAPOKCHIOB  aJIOMHUHHMS, OKene3a, IuHKa). [lomydeHue OCHOBaHHWI H
aM(}OTepHBIX THAPOKCHU]IOB

4.8

OO0ue XMMHUYECKUE CBOWCTBA KHUCIIOT: XJOPOBOJOPOJHOH, CEpOBOAOPOAHOIA,
CEpPHUCTOM, CepHOM, a30THOH, (ochopHON, KpeMHHEBOU, yronbHOU. Ocobbie
XMMHUYECKHE CBOMCTBa KOHIIEHTPUPOBAHHOW CEpHOW UM a30THOW KHCIOT.
[Tony4yenue kuciaot

4.9

O6mue xumMuyeckue cBoicTBa cpennux coiet. [lonydenue coneit

4.10

[MonyueHue, coOupaHue, pacroO3HABAaHWE BOJOPOJA, KHUCIOPOJAa, aMMHAaKa,
YIJIEKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Tonyuenue amMMmuaka, CEpHON M a30THOM KHUCIOT B MPOMBIIIIEHHOCTH. OO1ue
CIOCOOBI TOTYYECHUSI METAJIJIOB

4.12

I'eneTmueckas CBI3b MCKIY KilacCaMU HEOPTaHUICCKUX COQJII/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukarus XuMHYECKUX peakifii Mo pa3IMyHbIM IpPU3HAKaM: MO YUCIY U
COCTaBy Y4YacTBYIOIIMX B peakUWU BEIIECTB, MO TeIioBoMYy 3¢¢eKTy, Mo
U3MEHEHUIO CTEIIEHEH OKHUCIICHHUS] XUMUUECKUX DJIEMEHTOB

5.2

TennoBoil 3¢ppextT XuMUIeckol peakiuu, TEPMOXUMHUYECKUE YpaBHEHUS. DK30-
U DHJIOTEpMUYECKHe peaklnu. TepMoXuMuiyecke ypaBHEHUS
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OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE peakuuu. OKUCINUTENN U BOCCTAHOBUTEIIH.
[Iporneccbl OKHUCICHUS U BOCCTAHOBICHHS. DIEKTPOHHBIN OalaHC OKUCIUTEIbHO-




BOCCTaHOBHUTEIBbHON pE€aKknuun
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TeOpI/IH BHGKTpOHHTquCKOﬁ Juccouranuu. KaTI/IOHbI, AHHWOHBI. BJ'ICKTpOJ'II/ITBI n
HEBJICKTPOJIUTHI. CubHbIC U cl1a0ble SJICKTPOJINUTHI. Crernenb JUucconranmmn

5.5

Peaknyn noHHOro OoOMeHa. YCIOBHS TPOTEKaHHS pEakluid MOHHOTO OOMEHa,
MIOJIHBIE U COKPAILICHHbIE HOHHBIE YPABHEHUS PEaKLIUi

XUMHUSA U OKpY>Karollas cpena

BemectBa M Marepuanbl B IIOBCEJHEBHOM JKM3HM 4elOBEKa. beszomacHoe
UCTIOJIb30BAaHUE BEIIECTB M XMUMHMYECKHX pEaKUuid B Jabopatopuu M OBITY.
IIepBast moMOLIb IPY XUMHUYECKHUX 0KOTaX M OTPABICHUAX

6.2

XUMUYECKOE 3arps3HEHHE  OKpYXKalollell  cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/lyXa W BOJOEMOB), CIIOCOOBI €ro MpeaoTBpaICHUS
[IpenenbHast momyctumas konueHTpauusi BemecTB (IIJIK). Ponp xumum B
pPEUICHHH O3KOJOTUYECKHX MpoOjeM. YCWIeHHWe MapHUKOBOro 3ddekxra,
pa3pyllieHHe 030HOBOT'O CII0A

6.3

[Ipumenenne cepsl, a3zora, ¢ocdopa, yriepoaa, KpeMHUSI U MX COCAMHEHHUH B
ObITY, MEOUIMHE, TPOMBIIUICHHOCTH W CEIbCKOM Xo3siicTBe. Ilpumenenue
METAJUIOB M CIUIaBOB (CTajb, YYryH, AIOPAITIOMHHUHN, OpoH3a) B OBITY U
INPOMBIIUICHHOCTH MX coenuHeHuil. [ToHsTHe 0 KOppO3UM METayuioB, OCHOBHBIC
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpuposnHblE HCTOYHUKH YTJIEBOJOPOAOB (Yroib, MNPUPOAHBIN ra3, HEPTb),
MPOIYKTHI X MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIILIEHHOCTH

6.5

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COSAMHEHHSIX
yriaepoaa (MeTaH, 3TaH, OJTWUJIEH, AaUETHIEH, S3TaHOJ, IJIMLEPHH, YKCyCHas
kucnora). [loHsATHE O OMONOTMYECKH BaXKHBIX BEIIECTBAX: >KUpax, OenKax,
YIJIEBOJIaX - U UX POJIH B )KU3HU YEJIOBEKA

PacueTnr:

7.1

o ¢popMyiaM XUMHYECKUX COSTUHEHUN

7.2

Macchl (MacCOBOM) JIOJIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE

7.3

M0 XUMHNYCCKUM YPaBHCHUAM




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Xumus. 8 kimacc: yae0. 1uist obmeoopa3oBarenbHbiX yupexaeHuit / O.C. 'abpuensH. - 3-
e u3M., ctpeotut. - M.: Ilpoda, 2022. - 286 c.

2. Xumus. Kiacc: yueo. s oomeoopazoBaTenbHbIx yupexkaenuii / O.C. 'abpuensH. - 3-¢
u31., cTpeotull. - M.: JIpoda, 2022. - 288 c.

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. 'abpuensn O. C., Bockoboitnukosa H. I1., SlmykoBa A. B. HactonbHast kHura yuutens.
Xumus. 8 ki1.: Metoauueckoe rmocodue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., AmyxoBa A. B. Tetpaap a5 1a00paTOPHBIX ONBITOB U IPAKTHYECKUX
pa6ort. 8 k. K yuebnuky O. C. I'abpuensna «Xumus. 8 xinace». M.: JIpoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocodue k yueoHuky O. C. 'abpuensna «Xumus». 8
knacc / O. C. I'abpuensn. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meroauaeckoe nmocodue x yuednuky O. C. ['abpuensna «Xumus». 9
kiacc / O. C. I'abpuensu. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHonorndeckue kaptol kK yueoHuky O. C. 'abpuensna «Xumus. 8 Kiace» :
metoauueckoe nocodue / JI. . Acanosa. — M. : [/Ipoda, 2020

6. Xumus : TexHosornyeckue kaptol K yueOHuky O. C. 'abpuensna «Xumus. 9 kimacey :
Meroandeckoe nmocoowue / JI. . Acanoa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KonTponbHble 1 mpoBepouHble paboThl K yueOHuky O. C. I'abpuensna
«Xumus. 8» / O. C. I'abpuensH, [1. H. bepe3kun, A. A. Ymakosa u ap. - M.: lpoda, 2022.
JTaHHBIE

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

1. Beepoccuiickue npoepounsle paboTsl 8 kinace. Xumus. OO0 "Sxmacc"

2. Xumus. 8 knace. PI'AOY NIIO "Axkanemuss Munnpocsenienust Poccun”

3. Xumus. 9 kiace. PI'AOY JI1O "Akanemus Munnpocsemenus Poccun"

4. Tpenaxep "OO6nako 3nanuit". Xumus 8 xkinacc. OO0 "®uzukon Jlad"

5. Tpenaxep "O6nako 3Hanuit". Xumus 9 kinacc. OO0 "Puzukon Jlad"



Ipuioxenne k padoveil nporpamMme

OneHoYHbIE IPOLEAYPHI 10 XMMHUHU

Bce onncanust u 06pasiel Bcepoccniickux mpoBEpOYHBIX pabOT MOYKHO ITOCMOTPETh Ha
camre https://fioco.ru/obraztsi 1 _opisaniya vpr

Bceepoccuiickasi npoBepouyHasi padoTa 1mo XumMmmuu 8 KJiace

Ha BrInonHeHne nmpoBepovYHOil paboThI M0 XMMHK OTBOJAUTCS JBa ypoka (He Oonee 45
MUHYT KaK]1bIi1). PaboTa cOCTOUT M3 BYX YacTei U BKIOYaeT B ceOst 9 3amanumii. O6e yactu
paboOTBI MOTYT BBITIOJIHATHCS B OJIUH JCHB C MIEpephiBOM He MeHee 10 MUHYT WU B pa3HbIE
TTHH.

[Ipu BeITIONTHEHUU PabOTHI pa3pelIaeTcs UCIOIb30BaTh CICAYIONMIUE TOMOJHUTEIIbHbBIC
MaTepUabl:

— Ilepnonnueckas cucrema xumudeckux dnemeHToB .M. Menneneesa;

— Ta0auIa pAaCTBOPUMOCTHU KUCJIOT, COJIeH U OCHOBAaHUH B BOJIE;

— pSAIl aKTUBHOCTH METAJIJIOB / 3JICKTPOXHUMHYECKUN PSIJT HANPSDKEHUH METAILJIOB;

— HETPOTrpaMMHPYEMbIH KaJIbKYIATOP.

B wactu 1 comepxkarcst 3amanust 1-5; B wactu 2 — 3amanus 6-—9. 3agaHusi npoBepsIoT
c(hOPMUPOBAHHOCTh CHUCTEMBI 3HAHUW O XMMHUYECKUX BEIIECTBAX M UX MPEBPALICHUSIX, a
TaKXK€ YMEHUM MPUMEHSITh XUMUUECKUE 3HAHUS MPU PEIICHUH MPAKTUYECKUX 3a1a4. 3aJaHus
1, 2, 7.3 ocHOBaHBI Ha M300PAKEHUAX KOHKPETHBIX OOBEKTOB W/WJIM MPOLIECCOB U TPeOYIOT
aHaM3a 3TUX M300pakeHMi. 3aJjaHne 5 MOCTPOSHO Ha OCHOBE CIPaBOYHON MH(OpMAIK U
MpeAnoaraeT aHajiu3 peaibHOW >KM3HEHHOM cuTyauuu. 3ananus 1, 3.1, 4, 6.2, 6.3, 8 u 9
TpeOyIOT KpaTkoro otrBeTa. OcrajgpHble 3aJaHUs TPOBEPOUYHONU PAOOTHI MPEATNOararoT
Pa3BEpHYTHII OTBET.
https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2027/VPR_XI-

8 DEMO 2027.pdf

Hmozoean Koumponwvhas paboma no xumuu
3a Kypc «Xumusa. 9 krace»

Bapuanm Ne 1
Al. Pacnipenenenue 37I€KTPOHOB MO SHEPTETUUYECKUM YPOBHSM 2¢€, 8¢, 2€ COOTBETCTBYET
qacrane 1) Mg’ 2) 0 3)Mg* 4) §*

A2. B psany anementoB Na — Mg — Al - Si
1) ymeHbIIAOTCA pagnyCchl aTOMOB
2) yMEHbILAETCS YHUCIIO MPOTOHOB B APaxX aTOMOB
3)  YBEJIMYMBAETCS YUCIIO JIEKTPOHHBIX CIOEB B aTOMax
4) yMeHbIIaeTcs BbICIIAask CTENEHb OKUCICHHS aTOMOB B COEIMHEHUAX
A3. ®akTop, HE BIMSIOIIMNA Ha CKOPOCTh XUMUYECKUX PEAKLUi,
1) npupoaa pearupyromux BEIIECTB
2) Temmeparypa
3) KOHIIEHTpalus pearupyromnx BEeIeCTB
4)Trn XUMHYECKON peakiuu
A4. Haunbosnee 371€KTpONPOBOAHBIM METAJUIOM U3 NEPEUUCICHHBIX SBISAETCS

1) 1mHK 3) cBuHEI]
2) Menb 4) xpom
AS. Mertaim, He OTHOCSIIUMCS K MIET0YHO3EMEIIbHBIM,
1 )maraui 3) cTpoHIMit
2)KanbIui 4) Gapuit

A6. Hanbomnee akTUBHO pearupyer ¢ BOJOM


https://fioco.ru/obraztsi_i_opisaniya_vpr
https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2027/VPR_XI-8_DEMO_2027.pdf
https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2027/VPR_XI-8_DEMO_2027.pdf

1) ckapguit 3) kanui
2) Maraui 4) KanbIui
A7. ArperaTHoe COCTOSTHUE HOJa TP HOPMAJIbHBIX YCIOBUSIX
1) xuakoe 2) TBEpIOE 3) razoobpasHoe
A8.Mertamn, ¢ KOTOPbIM HE B3aUMOJICHCTBYET KOHIIEHTPUPOBAHHAS CEPHAs KUCIIOTA,

1)xene3o 2)MarHui 3)uMHK 4)HaTpuii

Yacte B. TecToBble 3aqaHus Ha COOTBETCTBUE.
B1. YcraHoBuTe COOTBETCTBHE MEXKAY PEArdpyIOIIMMH BEIIECTBAMU M MPOIYKTAMU HUX
B3aUMOJICICTBHUA.

Pearupyrommue IIpoaykTel MX
BellecTBa B3alMOJAEHCTBUSA
A) Cu +Cl, 1) Cu(OH); u Cl,
b) CuO + HCI 2) CuCl
B) Cu ,0 + HCI 3) CuCl, u H,O
4) CuCl,
5) CuCl u H,O

B2. YcraHoBuTE COOTBETCTBHE MEXK/1Y TUIIAMU U YPABHEHUSIMU XUMUYECKUX PEAKIUH.
THUIBI XUMHWYECKHNX PEAKITUIA
A) coenunenus, OBP, neoOparumas
b) paznoxenus, OBP, snnorepmuueckas
B) coequnenus, OBP, romorennas
YPABHEHMUSI PEAKITUI
1) Nz(r) + 3H2(r) g 2NH3(F) + Q
2) 2KNO3 = 2KN02 + 02 +Q
3) FeO+C —Fe+CO-Q
4) 4Fe + 30, + 6H,0 = 4Fe(OH)3
5) 2Al+ Fe;O3 =2Fe + ALLOs +Q
Yacrtp C. 3aganus ¢ pa3BEPHYTHIM OTBETOM.
C1. 3anuiuTe ypaBHEHHS PEAKIUi, C TOMOIIBI0 KOTOPBIX MOYKHO OCYIIIECTBHUTH
npespatierus Zn — ZnCl, — Zn(OH), — ZnO
Jlna nepexoa 2 3anuiinTe HOHHOE YpaBHEHUE.
C2..K 34,8r cynbdara kajiusg OpUIWIA PacTBOp, coaepxkamuii 83,2 r xjmopuaa 6apus.
Omnpenenurte maccy oOpa3oBasierocs ocaaka. (50).
C3.PaccraBbTe KOO GUITUEHTH B ypaBHEHUH PEAKIIUU C TIOMOIIIBIO 3JIEKTPOHHOTO OanaHca.

CU+HNO3—>CU(NO3)2+NO +H,O

Hmozo6aa Konmpoavnas paboma no xumuu
3a Kypc «Xumuza. 9 knacey

Bapuanm Ne 2
Al. PacnipeneneHne 31€KTPOHOB 110 SHEPTETUYECKUM YPOBHAM 2€, 8¢, 6€ COOTBETCTBYET
aToMy

1) yrnepona 3) docdopa

2) cepsl 4) xnopa
A2. B pany snementoB C-N - O - F

1) ymeHbIaeTcs BbICIIAS CTENIEHb OKUCIEHUSI 3JIEMEHTOB B COEJUHEHUIX

2)  YBEJIMYMBAIOTCS PAJHYChl AaTOMOB

3) yMeHbIIaeTcs BOCCTAHOBUTENBbHAS CIIOCOOHOCTH MPOCTHIX BEIIECTB

4) yBenMYMBAETCS BBICIIAS CTCIICHb OKUCIICHMS 2JIEMEHTOB B COCIMHEHUAX



A3. ®akTop, HE BIUAIOIUN HA CKOPOCTh XMMHUECKUX PEAKLIUM,
1) karanuzatop
2) cnoco0 Moiay4YeHMs peareHTOB
3) npupoja pearupyroiux BelecTB
4) KOHLIEHTpalMs pearupyrouux BeIEeCTB
A4. MeTaim, He OTHOCSIIUMCS K IISTOYHBIM METaJlIaM,
1) xammit 3) nuTuit
2)  KajgbIui 4) Hatpuii
AS. CBOICTBO pTYTH, KOTOPOE OIPAaHUYUBACT €€ MPUMEHEHHUE B OBITOBBIX TEPMOMETPAX
1) arperatHoe cocTosiHUE 2)TemIlepaTypa IIaBICHUs

3) TOKCHUYHOCTb 4) BbICOKasl IJIOTHOCTb

A6. Bosiopoa Helb3s MOJYYUTh MTYTEM B3aUMOICHCTBUS METAJIJIOB C KMCJIOTOU
1) a3oTHOM 3) consiHOM
2) cepHou 4) dochopHoit

A’7. CBOHCTBO, XapaKTEpHOE JJISI 030HA,

1.xopo1i1o pacTBopsieTcsl B BOJIE

2.He uMeeT 3amnaxa

3.0aKkTepuIHICH

4.nerue Bo3ayxa
A8. Boja B3auMoIeliCTBYET ¢ KaXAbIM U3 BELIECTB, (POPMYIIbI KOTOPBIX
1)Cau Na,O 2) Na,O u Cu 3)CuO u N,Os 4)ZnO u SO,

Yacrp B. TecToBbIC 3a/1aHUS Ha COOTBETCTBUE.
B2. YcranoBuTe COOTBETCTBUE MEXTY UCXOIHBIMU BEIIECTBAMHU U MPOAYKTAMH PEAKITUH.

Hcxoanblie BelecTsa IIpoaykTsl peakuuun
A) Nawn HQO 1) NaQSO3 u Hzo
b) Na,O u H,O 2) NaOH un H,O
B)NaOH u SO, 3) NaOH u H,

4) NaOH

B2. YcraHoBuTe COOTBETCTBHE MEX/1y TUIIAMU U YPaBHEHUSIMU PEAKIIUM.
TUIIbI XUMUWYECKUX PEAKITUM
A) 3amemenus, OBP, sngorepmuyeckas
b) paznoxenus, OBP, sk3orepMuueckas
B) coequnenus, OBP, neoOpatumas
YPABHEHUSI PEAKIITUN
6) Nz(r) + 3H2(r) > 2NH3(F) + Q
7)  2KNO3 =2KNO; + 0, +Q
8) FeO+C —Fe+CO-Q
9) 4Fe + 30, + 6H,0 = 4Fe(OH);
10) 2Al + Fe,03 = 2Fe + Al,03 +Q
Yacrse C. 3aganus ¢ pa3BEPHYTHIM OTBETOM.
C1. 3anumuTe ypaBHEHMs peakui, C TOMOLIBI0 KOTOPBIX MOKHO OCYIIECTBUTH
npespauienuss MgO— MgCL—Mg(OH),— Mg(NOs),
Jns mepexona 3 3anuIINTe HOHHOE YPaBHEHUE.
C2. K pactBopy, coaepxkamiemy 63,9r HUTpaTa alfOMUHHUS, IPUWIWIA  PacTBOP, COAEPIKAIINM
39.,2r dochopHoii kuciaotel. Onpenenure Maccy docdara aTFOMAHUS.

C3. PaccraBpTe K03(DPUIIMEHTHI B YpaBHEHHH PEAKIIUHU C IIOMOIIBIO AIEKTPOHHOTO OaaHca.
Cu + HNO3;— Cu(NO3); + NO; + H,O

PexomeHaaunu o OeHUBAHUIO PA0OTHI
MaxkcuMaIbHOE KOJINUYECTBO 0aIoB — 21 Gaimn



3ananus 6a3oBoro ypoBHs (Al-AS), TOIbKO OMH MpaBUIBHBIN OTBET. (1 6amT)
3amanus noBsimeHHOTro ypoBHs (B1-B2), Halitn cooTBeTcTBHE. (2 Oaia)

3amanue C1, C2, C3 - TpeOytoT nmosHoro oreera. (3 6ama)

CooTBeTcTBHE 0ALT0B, MOJYYEHHBIX 32 BHINOJHEHHE 3aJaHUIl, OTMETKe/OLleHKe M0

NATHOAJILHOM IIKAJIe OICHUBaAHUA

OTMeTKa 2 4 5

Yucjio 02,1J10B 0-9 10-13 14-17 18-21

3a padorty

OtBerbl: HToroBas (cTaHmapTH3WpOBaHHAs) KOHTPOJbHAs paboTa MO XUMHHU 3a Kypc

«Xumus. 9 xinace

Bapmuanr 1.
Yacrts A.
1

Sed IS Sl
—_ N W = = B =

Yacrs B.
1. A-4, b-3, B-5.
2. A4,b-2,C-1.
Yacrs C.
1.
1. Zn+ CI2 =Z7ZnCI2
2. ZnCI2 + 2KOH = Zn(OH)2 + 2KCl
3. Zn(OH)2 =ZnO + H20

2.
3agaua

34,8r 83,2r X
K2S04 + BaC12 — BaSO4 + 2KClI
1*174r 1*208r  1*233
28-02 Z2=o04r

174 208

X = 0,2%233 = 46,61

3.
B CuC+8HN503(pas6.)=3Cu*2(NO3)2+2N*
D+4H20

Cu® - 2e” =Cu*? | 3 - BoccTaHOBUTEND

N*5 +3e"=N*" | 2 - okucaurens

Bapuanr 2
Yacrts A.
1.

i A o
— W W N R W W

Yacrs B.

4. A-3,b-4, B-1.

5. A-3,b-2,B-4.
Yacrts C.
1.
MgO+2HCl=MgCI2+H20
MgCI2+2KOH=Mg(OH)2+2KCl
Mg(OH)2+2HNO3=Mg(NO3)2+2H20

2.

3amaua

63,9r 39,2r X

AI(NO3)3 + H3PO4 — AlPO4 + 3HNO3
1*¥213r 1*98r  1*122r
22-03 98=04r

213

X =0,3*122 = 36,61

3.
Cu+4HN*503 (konm, )=Cu*2(NO3)242N*02+
2H20

Cu®-2e” =Cu* | 1 - BoccTaHOBUTEND
N**+e =N*" | 2 - okucnurens
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