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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCIIUTAHUSA U € YU4ETOM KOHIICTIIUU MPENoJaBaHus Y4eOHOTrO MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xuMHUHM Ja€T MpEACTaBICHUE O LENsIX, OOmIel cTpareruu OoO0y4eHHs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE IPEIMETHOE COAEpPKAHUE, IIPEIyCMAaTPUBAECT PaclpeAesieHUE ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOorpaMMbl 110 XUMHH, OIPEAEISAET KOIMUECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 TIOCIEeI0BaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, IOTUKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAesieT BOSMOXKHOCTH TPEAMETa IS
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TAaK)Ke TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YpOBHE ILelieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-NO3HABATEIbHON
JEeSITeIbHOCTH 00yUYaIoMIerocs 10 OCBOCHUIO yYEOHOTO CONEPIKAHMS.

3HaHME XUMUH CIIY’)KUT OCHOBOH i1 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4aroLIEerocs, ero
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 SBOJIIOIMH BEIIECTB B MPHUPOJIE, O MYTIX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTUUECKOH, MUIEBON U AKOJIOTUYECKON 0€30IacHOCTH, MPO0JIeM 31paBOOXPAHEHUS.

N3yuenune xumunu:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH /s caMopa3BUTHUS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el ¥ PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHUE MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOH  NeATeNbHOCTH, OKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKWU3HU, TaK U B
poeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIS1a HA €IUHCTBO MPHUPOIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM TArioM B ()OPMUPOBAHUU
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH O0YyYarOIINXCS;

crocoOcTByeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYecKoe oOpa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHUss B OOYYEHHHM XUMHUU OOECIIEYMBAIOTCS CHEU(UKON COAep KaHUS
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroriueckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOM HAyKW XMMUU Ha OMPEJEIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTaHMYECKONH XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHI OPTaHUYeCKOW XUMHUH.

CtpykTypa coaep:kaHMsl MPOTpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoAa K €€ uaydenuto. ConaepaHue CKIAJbIBAETCS U3 CHUCTEMbl MOHATHH O XUMUYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI IMOHATUH O XuUMHUYecKod peakiuu. O0e 3TH CHCTEMBI



CTPYKTYpHO OpPraHM30BaHbl MO MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTHUSl 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHaeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHS O CTPOCHUH aTOMa U XMMUYECKOHN CBSI3H;

— MPECTaBICHUH 00 AIEKTPOIUTUIECKOHN TUCCOIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHS K JpPYromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U MOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH Hay4yHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH MpPUPOJIBL,
[IEHHOCTHOTO OTHOIIIEHUSI K HAYYHOMY 3HAHUIO U METOJIaM MO3HAHUs B Hayke. M3yuenue xumun
MPOUCXOAUT C TPHUBJICYCHUEM 3HAHUW W3 PAHEC W3YYCHHBIX YUYEOHBIX MPEIAMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 knaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUYECKOM JESITEbHOCTH YeJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYJIBTYpHI. 3aaada y4eOHOTO IMpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATENBHBIX YMEHUHW W WX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJIbHON M y4eOHO-UCCIIE0BATEIbCKOMN 1€ATEIbHOCTH, OCBOEHUH MpPaBUil OE30MaCHOTO
oOpallieHus ¢ BEIeCTBAMU B MTOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOT'O O0IIEro 0oO0pa3oBaHMs Ba)XHOE 3HAUYCHUE
MPUOOPENH TaKKue LIEIH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY TPUHATHIO pEIIEHUHN, CMOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOYy4YEeHMs Ha CHCTEMaTHYecKoe MpuoOIIeHrne O00ydaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4YHbIM  MeETOoJaM  IO3HaHUS,
(GOpMUPYIOLTUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHUH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaIOUIMMHCS OIIbITa
pa3zHOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KIFOYEBBIX
KOMITETECHIINH ), UMEIOIINX YHUBEPCAITbHOE 3HAUCHUE ISl PA3JIMYHBIX BUIOB JIEATEILHOCTH;

— ¢popmupoBanue o6mIel PyHKIMOHATHHON M €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBAThH SBICHUS OKPYXKAIOIIETO MHpA, WCIONb3Yys 3HAHHS U
OTIBIT, TIOJYYCHHBIC TPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TMPU pEHIeHHH TpodieM B
MTOBCEJHEBHOM KU3HU U TPYJAOBOU JI€ATEIBHOCTH;

— (opmMupoBaHue y 00y4aroMuXCcs TYMAHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA i1 BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHS CBOETO 3J0POBBS M OKPYXAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIMU K 00Y4EHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITHTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOOpY
poQ WISl ¥ HAPABIIEHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHHUS XMMHUHU Ha YPOBHE OCHOBHOT'O OOIIETrO
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefIelN0), B 9 kiacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE ObYYEHUA

8 KUIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poib XMMUM B KM3HM 4YellOBeKa. XUMHUS B cUCTeMe Hayk. Tena u
BenlecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMecu. CriocoObl pa3ieieHust CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTsie u clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumuyeckass Qpopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KonunuectBo BemectBa. Monb. MounspHas macca. B3aumMocBsI3bp KOJIMYECTBa, MacChl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacd€rel o hopMyraM XMMHUYECKHX COCTUHCHHIM.

dusnyeckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMHUUeckre ypaBHeHUs. Kinaccudukamus XUMUYECKUX peaKiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYJ0M, MpaBwiaMu paboThl B jaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, HM3YYCHHE U OINUCAaHUE (PU3NYECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOMoAeHne pu3nuecKux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
IPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMO/IEICTBHE Mela ¢ KUCIOTOM) SIBJICHUM, Ha0t0AeHNE
W OMNHCAaHHWE TMPHU3HAKOB TMPOTEKAHUS XUMHUYECKHMX peakuuid (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (1), usydenwe crocoOoB
pas3zieneHus CMeceil: C TOMOIIBI0 MarHuTa, (PUIbTpOBaHWE, BHIAPUBAHWE, AUCTHILIALINS,
xpomaTtorpadusi, TMpoOBeNEHHWE OUYUCTKA TOBAPEHHON COJHM, HAOMIOJCHHEe U ONHCAaHHE
pEe3yNbTAaTOB MPOBEIAECHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHUE
MojIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopony — 31eMEeHT M IPOCTOE BELIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUE CBOWCTBA (peaKiud TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl TOJNydyeHHUS KHUCIOpOJa B Jlaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kucimopona B mpupoje. O30H — alioTporHas MOAU(PUKAIUS
KHCIIOpOJa.

TemnoBoit A(PekT XUMHUYECKOW peakIuH, TEPMOXMMHUYECKHWE YypaBHEHUS, 5K30- H
SHAOTEPMUYECKUE peakuuH. TOmaMBO: yroib M MeTaH. 3arps3HEHUE BO3AyXa, YCHJIEHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. Haxokaenue BoxopoAa B IMPUPOJE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®dusznueckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklimeHHeie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi [10ysl BellecTBa B
pacTBope. XUMHYecKkue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HeHUuEe NpUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJ.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. PU3NUYECKHe U XUMUYECKHE CBOKMCTBAa OKCUAOB. [lonyueHnne okcuoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. Ousndeckue U1 XUMHUECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoictBa coieil. [lomyuenune
COJICH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHUeE,
pacrmo3HaBaHWEe M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOSHHUKHOBEHHS U IMpEKpalleHusi ropeHus (mokapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OIUCAaHWE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
M3y4eHUEe CBOMCTB Bojopona (TopeHue), B3auMmozeiicTBue Boaopona ¢ oxcugom menu (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHNE OOpPa3I[0B HEOPTaHMUYECKUX BEIIECTB PA3IHYHBIX KJIACCOB,
HaOIO/IeHUE M3MEHEHUS OKPacKM WHAMKATOPOB B pPAcTBOpAxX KHCIOT M IIeNouYed, h3ydeHHe
B3aumoieicTBusi okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMu,
peaKuuii HEUTpalIu3alnu, MOJYYEHUE HEpPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIEPUMEHTANIbHBIX 3a]1a4 110 TeMe «BaxHenme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoamyeckasi cucremMa xummuuyeckux iemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XMMH4YECKasA CBSA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux ssemeHTtoB Jl. M. MenneneeBa. Ilepuonsl u rpynmbl. DuU3nYeCKHid CMBICH
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI JIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX snuep. HM3otombsl. Onexktponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . MeHnenees — y4€HbIl U IPaKJaHUH.

XuMunyeckas CBS3b. KoBanenrnas (nonsipHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHMMOJCHCTBHE THIIPOKCH]IA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEl, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX HMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEeHUE, peaKLUU Pa3JI0KEHNSI, COETUHEHUS).

Mesxxcnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpPHU U3YYEHUH XMMHUHU B 8 KJlacce OCYILIECTBISAETCA
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK H MOHSITHH,
ABJISIOIIMXCSI CHCTEMHBIMHU U1l OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIUKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIH (akT, THUHOTe3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KilaccUpUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JIEKTPUYECKUN 3aps], BELIECTBO, TEJIO0, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIBI U3MEPEHHUS, KOCMOC, IJIaHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKust

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCcKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHMHM CBOWCTB XUMHYECKHX
DJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
M0JIO’KEHHEM 3JieMeHTOB B [leproanyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPHUCTAUIMYECKOW PEHMIETKHM M BHJA XUMHYECKON
CBSI3H.

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

Knaccudukanus XuMHYeCKHX peakUuil MO pa3IMYHbIM MpHU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(hdexTy, Mo H3MEHEHHMIO CTeleHen
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTajau3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[lonarue o ckopoctu xuMuueckoil peakiuu. [Tonsatue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. I[lonstne o
karanuse. IloHsTme o xuMuyeckoM paBHOBecHH. DPakTOpBI, BIHSIONIME HA CKOPOCTH
XUMHUYECKON pPEaKIMU U TI0JI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMU, S3JCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBieHUE YPaBHEHUU OKHUCIHMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOIB30BAaHUEM METO/1a SJICKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOJIUTHL U HEIJIEKTPOIUThL. KaTnoHsI,
AQHUOHBI. MexaHH3M JAHCCOIMAIlMM BELIECTB C pPa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenenp qucconnanuy. CuiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakumu noHHoro o6MeHa. YCIIOBHUS MPOTEKaHUs peakluii HOHHOTO OOMEHa, MOJHBIC U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW MU COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakIMy Ha HOHBL.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIeCTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
MCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAKIUU OT BO3JCHUCTBHS Pa3IUYHBIX
(akToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB, IMpOLiEcca AMCCOLUALUU
KHUCTIOT, IIeNo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakirii MOHHOTO oOMeHa (oOpa3oBaHHE
ocaJka, BBIACIICHHE Ta3a, oOpa3oBaHWE BOJBI), OIBITOB, WUIIOCTPUPYIONIUX TMPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENLHBIX PEAKIUN (FOpeHue, pPeakiMu pPa3jioKEHHUs, COCTUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBIL,
pelleHre SKCIEPUMEHTAIbHBIX 33/1a4.

HemeTtasibl M UX coeIUHEHUS

OO0mass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XvMHYEeCKHE CBOWCTBA Ha MpHMepe xjopa (B3aUMOACHCTBHE C MeTajllaMd, HEeMeTallllaMHu,
mienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPO/ia Ha OPraHu3M uesoBeka. BaskHelmme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue M (U3MUECKHE CBONCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M Cephbl. AJUIOTPOIHBIE MOAU(PUKAIIMKA KUCIOPOJa M Cepbl. XUMHUYECKHE CBOMCTBA
ceppl. CepoBosiopoa, CTpoeHHe, (U3MYECKHe W XUMHYecKHe CBoicTBa. OKCHUIBI Cephl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M croenuduueckue). XHUMHUYECKUE peakiuH,
JeXallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoiaydeHus cepHod Kuciotrel. I[Ipumenenue
cepHot KucinoTel. CoM cepHON KUCTIOTHI, KaueCTBEHHAs peakius Ha cyibdaT-uoH. HaxoxaeHue
ceppl W €€ COeQUHEHUW B TpuUpoje. XHUMHUYECKOE 3arps3HEHUE OKPYXKAIoIIEeW Cpeabl
COETMHEHUSIMU cepbl (KHUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MIPEeI0TBPAICHUSI.

OO0mass xapakTepucTHka 3JeMEeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETIICHH OKHUCICHHS. A30T, pPaclpoCTpaHeHHWEe B Tpupojne, Qusuveckue u
XUMUYECKHe cBOMCTBA. KpyroBopot a3zota B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKHe
CBOICTBa, nonydyeHue u npumeHeHne. Coau aMMOHHUsL, UX (HU3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHbl aMMOHHMS. A30THas KUCIIOTa, €€ MOJy4YEHUE,
duznueckue W XUMHYECKHE CBOWCTBa (OOIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaJbHBIX



ynoOpeHui. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponHbie MOIUPHUKAINNA
docthopa, pusznyeckne u xummuueckue cBorictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,
¢u3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 35eMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTENCHH OKHCICHHS. YTIIEPO, aJUIOTPONHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoicTBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3MYECKUe U XMMUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJTy4eHUE U MPUMEHEHHE. DKOJOTHYECKUEe TPoOieMBbl, CBSI3aHHBIE ¢ OKcuaoM yriepona (IV),
TUIOTE3a TJI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3(pQekT. YrombHas Kuciora U eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NoJydyeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uMoHbL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TlepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCyCHas Kuciora). IIpuponHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(O6eH3uH), UX POJb B OBITY U MPOMBINIIEHHOCTH. [ToHSATHE 0 OMOJIOrMYEeCKH BaKHBIX BEIIECTBAX:
KUpax, Oeskax, yriaeBoJax — W MX pOJIM B JKU3HU 4YeJIOBEKAa. MarepuallbHOE €IUHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COEAUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyu€HHE M IpPUMEHEHHE.
Coenunenus kpemHusi B mnpupoje. OOume mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHUeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, ene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenn:

U3y4eHHe 00pa3lioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEIECHNE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-WOHBI U HAOJIOJEHHE NMPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakaromue (QU3NYecKue U XMMUYECKHE CBOMCTBA T'aJOT€HOB M UX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEpUAOB), O3HAKOMJIEHHME C 00pasliaMu XJOpUAOB (TajJOreHUI0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTepuaoB), HaOdIofeHHWEe Tpouecca OOYIJIMBaHUS — caxapa TMOJA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYEeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue IpHu3HaKa eé
MPOTEKaHus, 0O3HAKOMJIEHHE ¢ (DPU3MYECKMMM CBOMCTBaAMHU a30Ta, gocdopa M UX COeAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAJIOB), 00pa3liaMy a30THBIX M (POCHOPHBIX y1oOpEeHHUH,
HoJydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaYeCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdarT-uOH M HU3Yy4YEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOMCTBOM NPOTUBOras3a, MoJydeHHue, coOupaHue, paclo3HaBaHue
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHUE KAaueCTBEHHBIX PEaklMi Ha KapOOHAT U
CIWJIMKaT-UOHbl W W3Y4YEHHME IPU3HAKOB MX IIPOTEKAaHUs, O3HAKOMIIEHHE C MPOLyKIHEH
CUJIMKATHOM IPOMBIIICHHOCTH, PELICHUE JKCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «BakHenmue
HEMETAJLJIbl U UX COCIUHEHUSY.



MeTtajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckoit cucreme xumuiyeckux 3semMeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHHe MeTauioB. MerauiMueckass CBA3b M METAIMYECKas KPUCTAIUIMYECKas
peméTka. DIEKTPOXUMHUYECKUN psJ HanpsDKeHUH MeTauioB. PU3MUECKME U XUMUYECKHE
cBoiicTBa MeTayioB. OOIMe crocoObl MONMy4YeHHsT MeTa/UIoB. [[oHATHE O KOPPO3UU METaIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyryH, JIOPATIOMUHNN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[{erounble MeTAIIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXJCHUE B mpupoje. Puznueckue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI U THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUN.

[[{eouHO3eMenbHBIE METAJUIBI MarHuid M KajabUui: noJoxeHnue B Ilepuogmueckoit
cucreme xumuueckux anemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XICHUE B
npupozae. OU3NYECKUE U XMMHYECKUE CBOMCTBA MarHus W Kajblus. BaxkHeimue coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe XuMHUYeCKHX sjeMmeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaXOXACHHE B Mpupoje. Puznueckrue U XMMHUYECKHUE CBOMCTBA
amroMUHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckoir cucreme Xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpOEHHUE aToMa, HaxoJeHue B npupozae. Gusnyeckue U XUMUYECKHE CBOWCTBA
xene3a. Oxkcuapl, Tuapokeunpl u conu skenesa (II) m xenesza (III), ux cocraB, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMh MEeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBHS OKCUIA KaJbIUs U HATPHUS C BOJOM (BO3MOYXKHO UCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEJOBAaHUE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEHHUs Keie3a B
KucIopose  (BO3MOXKHO — HCIIOJNB30BAaHME  BUACOMATEpUaoB), MPU3HAKOB TMPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (II) u xenesa
(I1I), meau (II), HaGmroieHNE W OMMCAHUE IMPOLIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMH HaTpus,
Kamusl U KaJibliusg (BO3MOXKHO HCIIOJIb30BAHHME BUIEOMATEPUAIIOB), UCCIIENOBaHHE aM(POTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyKamouas cpeaa

BemectBa u Marepuaibl B MOBCETHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax U
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3HEHUE OKPYKAIOIICH cpeapl (MpeaenbHas J0MyCcTHMAas KOHIIEHTPAIs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPHAJIBI).

Mesricnpeomemmnle ceasu

Peanuzanusi MeXInpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/AEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.



OO1Me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  KilaccH(UKalus,  MEePUOAMYHOCTh,  HAONIONEHHE,  AKCICPUMEHT,
MOJIEIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJ1a, JJICKTPUYECKUH 3apsij, MPOBOJAHUKH, TOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTAUIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
CIMHUIIBI U3MEPEHHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocunte3, apixaHue, Ouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe 00Y4YEHHUsI XMMUHU B €JUHCTBE YU4EOHOM M BOCIIUTATEIBHOMN IEATEIILHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMANIU3ALUN O0yUYaOLIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITa JEATEIbHOCTH Ha e&
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJI/INI0, TIOHMMAaHMS 3HAYCHUS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW MHGpOpMAIUEil 0 MepeAoBhIX JOCTUKEHHUSIX U OTKPBITUAX
MHUPOBON M OTEYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YyCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpakIaHCKOr0 BOCIIUTAHMS

MPEJICTABICHUS. O COIMAIBHBIX HOpPMax M MpaBHIIaX MEXIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTUBE, KOMMYHHUKAaTHBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHON J1€ATENbHOCTH MPHU BHIIOJHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOINIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJIEHHE W TIOCTYNKHM CBOMX TOBApHUIIEH C TO3WUIMH HPABCTBEHHBIX M
MPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUpPOBO33PEHUYECKHE NPEACTAaBICHHUS O BEUIeCTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH WM COCTABIISIOUINE OCHOBY JIJISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHsS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aUMOCBA3SIX UYEIOBEKA C MPHUPOJHON CpPeoil, 0 poiu
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEHH;

TIO3HABATENbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHWE HOBBIX 3HAHWH MO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIOJAaeMbIX IIPOIECCOB U SIBJICHWH, I03HABaTEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIBTYphl, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEpaTypol, AOCTYHMHBIMH TEXHUUYECKUMH CpPEIACTBAMHU
WH(POPMAIIMOHHBIX TEXHOIOTHIA;

WHTEpEC K OOY4YCHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM0o00pa30BaHMIO, MTPOSKTHONW M HCCIIEN0OBATEIbCKON JEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) popMUPOBaAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3[0pPOBBbIM 00pa3 JKM3HU, OCO3HAHME TOCJIEACTBUNA W HENPUATHE BPETHBIX
NpUBbIUEK (YMOTPeOJSECHHUsI ANKOTroJs, HApKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOIIOAECHUS



nmpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMHU BEIIECTBAMU B OBITY M pEalbHOU
KU3HU;

S) TPy10BOr0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTHUECKOMY M3yUeHUIO Mpodeccril U TpyAa pa3IuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yjibTaTaM TPYIOBOW [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPacKTOPUU
MPOJODKCHHST 00pa3oBaHUs C YYETOM JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpodecCHOHaIbHOW NeATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) PK0JIOrMYeCKOro BOCIIUTAHHUA:

IKOJIOTHUYECKH 1IeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3JJ0pPOBOro0 U Oe3omacHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30pPOBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHUS TPaBUII OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIICCTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOUIUX 3J0POBbIO U JKU3HHU JHOIIGIZ;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, IMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PeIlleHUs
3a]a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS YKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIOOATLHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM H IyTeH MX PEIIeHUs
MMoCpeaACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATEJILHON, KOMMYHUKATUBHOM U COLIMAIbHOU MTPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Ifl
MHUPOBO33pEHHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JPYTOeE.), KOTOPhIE UCMONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMeToB (OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (I103HaBaTENbHbIE,
KOMMYHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecneurnBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTENIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM NeSTEIbHOCTH.

ITo3HaBaTebHBbIE YHHMBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble jornyeckue AefcTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHU 3HAHWUU:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHHA (BBIACNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSTHSIMHU), UCTIOIH30BaTh MOHATHUS I OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHAaBJIMBATh NMPUYINHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIYKTHUBHBIC, 1€ TyKTUBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMHUYecKass (GopMylna M ypaBHEHHE XHMHYECKOM peaklud — TpU pELIeHUH Y4eOHO-
MO3HABATENIbHBIX 3a/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH M3YyYaEMBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKqu/i, BBIABIIATH OGI.].[I/IG 3aKOHOMCPHOCTHU, NMPUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUAX.

Ba3oBrble ucciaenoBareLCKUe AeCTBHSA:



YMEHHME HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE WHCTPYMEHTa IMO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl MO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

MpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJI0M MpoIlecca, CaMOCTOSATENBHO IPOTHO3UPOBAThH €T0
pe3ynbTatr, (GopMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBENEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padorTe.

PabGora ¢ undopmaumeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BHIO0B
¥ OpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTUYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSATH Pa3IUYHbIE METO/IbI U 3aMPOCHI IPU MOUCKE U 0TOOpe MHPOpPMAIUH U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX /ISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OpPMY MpencTaBICHUS
uH(pOpMalMd U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/ladyl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHOM U HCCIeN0BaTeIbCKOM
JEeSTENIbHOCTH UH(POPMAIIMIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJILCKOT0 X031UCTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYXKarollel MpUpOAHON CPeIbl.

KoMMmyHuKkaTHBHBIE yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

yYMEHHUsl 3aJaBaTh BOIpPOCH (B XoJe jauanora M (WiM) AUCKYCCHH) IO CYILIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATH CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH MOJMyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN 1E€ATEIbHOCTH B YCTHBIX
W THCBMEHHBIX TEKCTax; JelaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBIIOJIHEHUS XUMUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OPaTOpHOW pPaOOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM NO3HABaTEJIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUHM BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLHUN (0O0CYyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbI», KOOPAMHALIUS COBMECTHBIX JACMCTBUIA, ONpe/ieJieHe KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eCTBHA:

YMEHHME CaMOCTOATEIBHO ONPENEIATh LENN AEATENBHOCTH, NIAHUPOBATh, OCYLECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAWMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATENbHOCTh, BBHIOMpATh
HaubOonee HS(PQeKkTuBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBAaTh IMPENJIOKEHHBIM alrOpUTM AEWCTBUN IIpU
BBIMOJIHEHUH 33JaHUN C y4€TOM TMONy4YeHHMs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX U PEaKIIMIX, OLICHUBATh COOTBETCTBUE MOJNYUYEHHOTO pe3ysbTara 3asBIICHHON 1LIeMu,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIIOBUU 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOCHHUIO O0S3aTEIBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIICIAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHs M CIIOCOOBI JCHCTBUM, crnenuduueckue s

OpeIMETHOW 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHI: aTOM, MOJIEKYJa, XUMHYECKUN
JJIEMEHT, NPOCTOE BEIECTBO, 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,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKast peakius, Kiaccuukanus
peakuuii: peakliy COeAMHEHNUS, pEaKLUU Pa3IoKEeHUs], PEAKIUK 3aMEILEHUs, PEeaKuu
0o0MeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIMH, TeIIOBON 3((eKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl M HEIOJIApHAs KOBAJIEHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0J1s BellecTBa (IIPOLEHTHAsI KOHLIEHTpAalKsl) B PaCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX IOHSATUN M MPUMEHSTH 3TU
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIIECHU;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyn BEIECTB U
YpaBHEHUN XMMHUYECKUX PEAKIIUN;

OTpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMYECKUX COCTUHEHUSX;

packpbiBaTh cMmblca llepnoanueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHnss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3iMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHHsI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUYECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsia  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 dJIEKTPOHHBIM CII0SIM);

KJIaccu(UIUpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIeCTBA, XUMHUUECKUE
peakuuu (IO YMCIY M COCTaBY y4YacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB,  TOJTBEp)KJas  ONWCAaHUE TpPUMEpaMH  MOJIEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHMOCTH OT MX KAauyeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJTF0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COSMHEHNUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, IPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peaklnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CUCTEMATU3AINIO, KIACCU(DUKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI MU3Y4YEHUs CBOMCTB BELUECTB M XWMHYECKHX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METOJbl  IO3HAHUsA —  HaOIwAcHue, U3MEpEHUE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAaHUS XWUMHUYECKOW TIOCYIOM W  J1TabOpaTopHBIM
o0opyIoBaHHWEM, a TAaKXKE IMpaBHJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAacCOBOM J0JIEW paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
Y NPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI IO PaClO3HABAaHUIO PACTBOPOB IIEIOYEH U
KHCIIOT C TIOMOIIbIO MHIMKATOPOB (JIakMyc, peHondTanenH, METUIIOPaHK U Jpyrue).

K xonmy oOyuenust B 9 kJjiacce mpeIMETHBIC Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKHH HJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IPOCTOE BEILLECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTEIEHb OKHCIICHUS, XMMHUYECKash pPEeaKlus, XUMUYECKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOTO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pEaKIIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONHs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, METAJJIMYEcKas), KpPUCTAJUIMUECKas pEIETKa, KOpPPO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, MpelelbHO JOMyCcTUMas
koHueHtpauus [T/IK BemecTsa;

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

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyNn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PaA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
MeTaJIJIMYecKasl) B HEOPraHWYEeCKUX COEAMHEHHUAX, 3apsii HOHA MO XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTpUPOBAThH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo ¢opmy Ilepuoandeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJ1aBHas mnoArpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJEBI,
COOTHOCHTHb 0003HAu€HHs, KOTOpble HUMEIOTCd B MEpPUOAMYECKOW Tabmuie, ¢
YHMCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIo IEKTPOHOB U paclpeiesieHUue UX IO AJIEKTPOHHBIM CIIO0SAM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HUX
COEIMHEHUI B IpEJeNax MalbIX IEPUOIOB U TJIABHBIX HNOAIPYNI C YYETOM CTPOECHHS
UX aTOMOB;



KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHHUIO CTENICHEW OKUCICHUS XMMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U crHeuupuyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE IIPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKLUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKOM JUCCOLMALMU KUCIIOT, IIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEakIii HIOHHOTO 0OMEeHa, YpaBHEHHS PEaKIUH,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BEIECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIX DPEAKIMM IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKLuil;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3INUHbIX YCIOBUSX;

BBIUNCIISTh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 0 (OopMyJie COEIMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKlty;

coOuoaTh MpaBWja IOJIB30BAHHMSI XMUMHYECKOW TIOCYJOH U J1TabOpaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBUja OOpaIleHUs C BELIECTBAMU B COOTBETCTBHU C
UHCTPYKLHUSAMH I10 BBIIOJIHEHHUIO JJA0OPATOPHBIX XUMHUUYECKHX OIBITOB I10 MOJYYCHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacno3HaBaTh OINBITHBIM IYTEM XJIOpUA-, OpoMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CUWJIMKAT-, Cylab(dar-, TUJIPOKCHUI-UOHBI, KATHOHbI AMMOHHS M MOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpaX HEOPraHUUECKUX BEILECTB;
IPUMEHSTh OCHOBHBIE ONEpAlMU MBICIUTEIbHON NEATEIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O00OOIIEeHHE, CHUCTEeMAaTH3allUI0, BBIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJEHUEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIIEPUMEHT (peanbHbIN U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u JeKkTpoHHbIe (HU(POBHIE)
n/n TeM NPOrpaMMbl Bcero Konrpoaeunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢
YyerIoBeKa
12 BemecTBa 1 xuMudeckue 15 | bu6mmorexa [IOK
peakuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Bosnyx. Kucnopoa. [lonsarue 6 bu6mmoreka [JOK
00 okcHmax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax 2 | bubnnorexka [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 KJIaCcChl 1 | | bubmuorexa [JOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCJIANTEIbHO-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

[lepronnueckuii 3aKOH U

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

3.2 OKHUCITUTENBHO- 9 brbmiorexa HOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKITUN
bubmuorexa [JOK
Hroro o pasxery 16 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 2 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO YACOB I10 63

I[TPO'PAMME



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 pa3aesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wicpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. BemmecTBo M XUMHYeCKHEe peakul
[ToBTrOpenue u yriyOiaeHue 3HaHHUHA Bu6muoteka [JOK
1.1 5 1
OCHOBHBIX pa3/esioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [JOK
) peakuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAs JUCCOIHAITHSI. g | | bubmmoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubnuoreka [IOK
’ anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
06
r | e 6
' OTICMEHTO PYTHIRL &-6pd H c& https://m.edsoo.ru/7f41a636
COEIMHEHUS
06
23 oneverron VAcrpymmu, Awor, docgop i 7 | beomoremlOK
' DYHIBL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
06
24 oneeron IVA-pymma, Vesepon ; | ,  DubmorelOK
' . PYHIEL poat https://m.edsoo.ru/7f41a636
KPEMHHUHN M 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 ST

3.1 OO0I11e CBOMCTBA METAILIIO 4 bubnrorexa LOK
. W€ CBOICTBA MET B
= . https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiimue MeTanibl 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 IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHHS
padoThbI padoTbI pecypcbl
1 [Ipenmer xumuu. Pons xumun B | bu6mmoreka [IOK
JKU3HM yesioBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c
’ ITousTne o MeTo1ax IMO3HAHUS B 1 bu6mmoreka [IOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[IpakTrueckas padora Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu u | | bubnnorexka [JOK
pUEMBI OOpAIICHHS C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM
4 YucTele BemecTBa U CMECH. | bu6mmorexa [IOK
CrniocoOslI pa3aenenus cmeceit https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
5 «1£)a3zleneHHe CI\IZeceﬁ (Ha mpumepe 1 1 bubmorexa HOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1€MEHTHI. 3HAK! | bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle U cnoxHBIE BELIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa 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 (opMyIia.
BaJleHTHOCTh AaTOMOB XMMHUYECKHX

https://m.edsoo.ru/ff0d2eae

3JIEMEHTOB
OtHoOcHTENbHAS aTOMHAs Macca.
11 OTtHocuTeNbHASI MOJIEKYJISIPHAS Bubmorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 107 XUMHUYECKOT0 bu6mmoreka [IOK
AJIEMEHTA B COCMHECHUH https://m.edsoo.ru/ff0d350¢
13 KonnuectBo BemecTBa. MoJIb. bu6mmoreka [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bu6mmorexa [IOK
XuMuyeckasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKu U yciI0BHUS IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKHUX PEAKIIUM https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MaCChl BEILIECTB. bu6mmoreka [IOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Beranciienus konmmaecTBa, MacChl
17 BEILIECTBA [0 YPABHEHUSIM bubmorexa [OK
. 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 SHITUKJIOTIEIUCT. OGOg;IleHHe u bubmorexa OK
. https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIrs 3HaHUH
20 KonTtponbHas padora Nel o teme bubnuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecsk razos. CoctaB bubnnoreka [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. Kucinopon — aneMeHT u
npoctoe BemiecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKUE
CBOMCTBA KHCJIOpOJia (peakuu

bubmuoreka [JOK

22 okucieHus, ropeaue). [lonstue o6 https://m.edsoo.ru/ff0d4614
OKCHJIaX
CniocoObI MoTy4eHus KUCIopo/ia B
23 naboparopuu }:npOMmmnerH(im. bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XUMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXHUMHYECKOM YPaBHEHUH, FK30- https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUICCKUX PCAKITUSIX
TonnuBo (He(dTh, Yroiab U METaH).
25 3al"p}13HeI§I/qu];03ijyl;(a CIIOCOOBI zzro bubmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
[Ipaktrueckas padota Ne 3 o Teme
26 «ﬁonyquHe u €O6I/IpaHI/Ie bubmorexa HOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YYEHHE €r0 CBOMCTBY
7 Bonmopon — anemeHT u mpocToe bubnnorexka [JOK
BenlecTBo. HaxoxneHnue B mpupose https://m.edsoo.ru/ff0d4dd0
Ou3nyecKue 1 XUMUIECKHE
28 cBolicTBa Bogopoaa. [Ipumenenue bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
BOJZIOpOA
bubmuorexa [JOK
2 Homsrite o KuesoTax it comix https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI TToTydeHusT BOAOPO/Ia B bubnuotexa [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 BoI0poaa BuGmnorexa LIOK
N ’ https://m.edsoo.ru/ff0d4£42
U3Y4YEHUE €r0 CBOMCTBY»

1 MonsipHblii 00bEM Ta30B. 3aKOH bubmuorexa [IOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brruncnenus 00b€Ma, KOIMuecTBa

33 BEILECTBA ra3a o erc; U3BECTHOMY Bubmiorexa LIOK

i https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Boruncnenus 006EMOB ra3oB 1Mo
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE Bubmiorexa LIOK
. i https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOIIIEHUH 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 HacpimieHHble 1 HeHACHIIIIEHHBIC bu6mmoreka [JOK
pacTBOpbl. MaccoBas 70JIs1 BelecTa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTuyeckas padora Ne 5 o Teme

33 «IpurorosiieHHE PaCTBOPOB C bubnuoreka [IOK
onpenenEéHHON MacCOBOU 101eN https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOIO BELIECTBAY

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

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

41 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubnuoreka [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(pOTEpHBIX OKCHIOB

https://m.edsoo.ru/ff0d664e

42 OcHoBaHHUs: COCTaB, bubmmoreka [JOK
KJIacCH(UKaIMs, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune u XuMHYECKHE CBOMCTBA bubnuorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarmus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHne n XuMU4ECKHE CBOMCTBA bubnnorexka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Couu (cpeaHue): HOMEHKIIATYpa,
46 cnoco((iblz l'IIi)J'Iy‘l)eHI/I}I XI/IMI/I‘IZ(I:)KI/IC Bubmmorexa LOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTrueckas padora Ne 6.
47 Pentenne skcriepuMeHTaNbHBIX 33124 bu6mmoreka [IOK
1o Teme «OCHOBHBIC KIIACCHI https://m.edsoo.ru/00ad9b7¢
HEOPraHUYECKUX COCAMHEHUIN»
T'enermueckas CBI3b MEXK
48 KJIaccaMH HeOpFaHI/IquKI/II;y Brbmiorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCIMHEHUI
49 O00011eHNEe U CUCTEMATU3 AL bu6mmorexa [IOK
3HAHUHN https://m.edsoo.ru/00ad9cb2
KonTponbsHas padora Ne3 o Teme
50 "OCH(I))BHLIC Kﬂl:;ccm HEOpPraHUYECKUX bubmorexa HOK
. https://m.edsoo.ru/00ad9ela
COCIUHCHUI
[TepBbIe MOMBITKY KIIACCH(PUKAITUU BuGmorexa LOK
51 XUMHYECKUX dJIeMeHTOB. [ToHsATHE O

rpynmnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

[lepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK

32 XHUMHYECKHX dj1eMeHToB JI. 1. https://m.edsoo.ru/00adas52c
Meunpeneena
53 [lepuoasl, rpynmsl, OATPYIIIBI BuGmnorexa LIOK
https://m.edsoo.ru/00ada52c
54 Ctpoenue aromoB. CocTaB aTOMHBIX bubnuorexa [JOK
anep. M3oTomnbl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000I0YeK
55 aT(f)MOB BJIeMeHTI(jB ITepuonuueckoi bubmorexa [OK
https://m.edsoo.ru/00adabbc
cucrtemsl J. 1. MeHnaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEeMEHTa TI0 €ro MOJIOKEHHUIO B bubnnoreka [JOK
ITepuoanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL Pa3BUTHS HAYKU U MPAKTUKH. []. bubnuorexa [JOK
N. MenneneeB — y4€HbIH, I1€1aror 1 https://m.edsoo.ru/00ada96e
rpaXkIaHUH
53 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnuotexa [JOK
XUMHUYECKHUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHas xumuyeckas CBs3b bubmorexa OK
https://m.edsoo.ru/00adac34
60 KoBanenTHast nosnsipHast XuMu4ecKas bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenonspHas bubnnorexka [JOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab9
62 KonTtponbHas padora Ne4 o reme
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«CtpoeHnue aroma. XuMUYeCcKas

CSI3b)
bubmuoreka [JOK
1
63 Crenenp okucneis https://m.edsoo.ru/00adae28
64 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC | bu6mmoreka [IOK
peakuu https://m.edsoo.ru/00adb076
buo OK
65 OKHUCINUTENIN 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. O60011eH1E U | bu6mmoreka [IOK
cHUCTEMaTH3allisl 3HaHUH https://m.edsoo.ru/00ad9cb2
68 Peseprusblit ypok. O6001menue u | bubnnorexa [JOK
cHCTEMAaTHU3aLUs 3HAaHUN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 63
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9 KJIACC

KoanuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

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

1 [Tepuonuueckas cucrema | bu6mmoreka [IOK
XUMUYeCKux 3ementoB /. 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 [IOK
HEOpPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XMUMHYECKOU CBSA3U U THIIEI | bu6mmorexa [IOK
KPUCTAIIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme

5 «[ToBTOpEHUe u yrnyoaeHue | |
3HAaHUM OCHOBHBIX Pa3/elioB Kypca
8 Kimacca»

Knaccudukanus XumMuueckux bu6nmoreka [JOK

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

; o P | Bu6mmorexa [LIOK

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

Ha CKOPOCTh XUMHUYECKOU 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
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1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHS
OKHCTUTENBEHO- bubmmoreka [JOK
9
BOCCTAaHOBUTEJIbHbBIE PEAKIINU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 ILI/IC(IJDOHI/IaI_II/II/I.pCI/IJ'II)HLIC U ciiabble bubmorexa [TOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HonHble ypaBHEHHUSI peakuit bubmmorexa IOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MPEICTABJICHUI 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTAYECKON JUCCOIHAITTT
14 [TonsiTHe o0 runponuse conen bubmorexa HOK
https://m.edsoo.ru/00add9d4
I O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAaHUU https://m.edsoo.ru/00addd 12
[TpakTuueckas padota Ne 1.
16 <<1£)€HICHI/IG 3Kcnpep1/1MeHTaanmx Brbmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1au»
KonrtponsHast pabota Ne2 o reme
17 «INEKTPOTUTHYECKAS bubnuotexa [JOK
nucconuanus. XUMHIECKHE https://m.edsoo.ru/00addecO
pEeaKIu B pacTBOPax»
18 OO01mas xapakTepuCTHKA TaJIOTeHOB. bubnnoreka [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 CBOIICTBA, ITOJIYYCHHEC Bubmmorexa LOK
XAMHYECKHE CBOMCTBA, IIOIyUEHHE,
v https://m.edsoo.ru/00ade104
MIPUMCHECHUE
IIpaktrueckas padora Ne 2 o teme
20 IEI) crite p . bu6mmoreka [IOK
«ITonydyeHne CONTHOM KHCIIOTHI,
i . . https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Brruncienus no ypaBHEHUSIM
)1 yp . bu6mmoreka [IOK
XAMUYECKHUX peaKIuii, €CIIM OJUH
peaxt a https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE
2 OO01mmas XxapakTeprcTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynisl https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
Haxoxnenue cepbl u eé bubnnorexka [JOK
23 .
COCIMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHUYECKHE CBOMCTBA CEPBI
CepoBoa0pO, CTPOCHHE,
24 o 13) ec pe P ccKiie bu6mmoreka [IOK
W3UYECKHE U XUMHUYECKU
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcuasl ceprl. CepHas KHCIIOTA,
)5 o g P P bubmuorexa [JOK
M3UYECKHE U XUMUYECKHE
. https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE IIPOMBIIIJIEHHOI'0 CII0c00a
P . bubnmnoreka [JOK
26 MOJIy4YEHUSI CEPHOM KUCIIOTBI.

XUMHUYECKOe 3arps3HEHNe
OKpY’Karolllen cpeibl

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 MmaccoBoU 10U

bu6mmoreka [IOK

27 BBIXOJIa IPOJIyKTa peakLuu https://m.edsoo.ru/00adec8a
OO01as xapakTepuCcTUKa SJIEMEHTOB
VA-rpynmsl. A3oT,

28 pacnppo}:;paHeHHe B NIPUPOIE, bubmmorexa LIOK

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

31 A3oTHas KUCOTa, e€ Pu3nuecKue u bubnnorexka [JOK
XUMHUYECKHUE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 ynobpenuii. Xumuueckoe " Brbmiorexa LIOK

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

. docop. Oxeun dochopa (V) u BuGmorexa OK
pocopuas KHCHUO T3, pusmcciie u https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTyYEHUE
Hcnonb3oBanue GocaToB B

34 KauecTBE MUHEPATbHBIX bubnmoreka [JOK

ynobpenuii. 3arps3sHeHue
MIPUPOIHOM cperbl hocdaTamu

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



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

35 npupojie, Gu3nIecKue u BuGmnorexa LIOK
8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcunel yriaepona, ux pu3snveckue
Y XMMUYECKHE CBOMCTBA.
36 DKOJOTUYECKHE MPOOTIEMBI BruGmnorexa 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 pabora 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
OPFARMHCCIHR BEMIEUTRAX KAk O https://m.edsoo.ru/00ae054e
COEIMHEHMSX YTiepoJia

40 KpemHuuii u ero coenuHeHus bubmorexa HOK

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

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

42 «Baxcll){eﬁmne EeMeTaHJ'IBI " UX bubmmorexa IOK

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

XUMHUYCCKUX JJIEMCHTOB —

https://m.edsoo.ru/00ac103e
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https://m.edsoo.ru/00adfebe
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MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIN4ecKasi KpucTajinyeckas
pemérka. Pu3nyeckue CBOMCTBA
METaJIJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUUECKUN PsijL bubmorexa IOK
N https://m.edsoo.ru/00ael156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MetaiuioB. CriiaBel. Beraucienus
45 110 YPAaBHEHUSIM XUMHYECKUX Bubmiorexa LIOK
. https://m.edsoo.ru/00ael 156
peakIuii, €ciii OJIMH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 [TonsATHE O KOPPO3UH METAILIOB Brbmiorexa LIOK
https://m.edsoo.ru/00ae1278
47 Il{enouHBIC METAILIBI Bubmmorexa LOK
https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
Kamus https://m.edsoo.ru/00ae14b2
49 [lenouHo3eMeNbHBIC METAJIIBI — bu6mmorexa [IOK
KaJbIIUA ¥ MarHui https://m.edsoo.ru/00ael5e8
50 BaxxHelnme coenMHEHNS KAJIbIUS bubmorexa HOK
https://m.edsoo.ru/00ael5e8
51 O06001IeHNe U CUCTEMATU3AIIHS
3HaHUI
57 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmoreka [IOK
YCTpaHECHHS https://m.edsoo.ru/00ae1886
53 IIpakTuyeckas padora Ne 6 o Teme bubnuorexa [IOK

"YKEcTKOCTh BOABI 1 METOOLI €6

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

54 J— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOMCTBA OKCHIA U bubnuorexa [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
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 [JOK
59 .
3a7a4 1o teme «Bakueimme https://m.edsoo.ru/00ae3de8
METAaJLIbI U UX COCAUHCHHUS
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
W3 pEeareHTOB JIaH B U30BITKE HIIN bubnuotexa [JOK
60
COJICPKUT MpUMecH. Berancnenus https://m.edsoo.ru/00ael1750
MacCOBOM J0JM BbIX0OJa IPOIYKTa
peakuuu
61 O06o001meHre U CHCTEMaTH3aIIHS
3HAHUH
KontponsHast pabora Ne4 o reme
62 «BaxkHewmme MeTalIbl B UX
COCIUHCHHUS»
63 BemecTsa u maTepuansl B bu6mmoreka [JOK

MMOBCEAHEBHOM KM3HU YEI0BEKA

https://m.edsoo.ru/00ae3f50
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XUMHUYECKOE 3arpsA3HEHUE

bubmuorexa [JOK

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

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

66 PeszepBubIil ypok. O600111eHIE 1 | bubnuorexa [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0dOa

67 PezepHblit ypok. O6o01eHue 1 ! bubmuoreka [IOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00adb33c

68 PezepHblit ypok. O6001eHne u | bubnnorexka [JOK
CHCTeMaTH3aIrs 3HaHUI https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 63
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IIpoBepsiemble TpeGOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOM

o0pa3oBaTe/ibHOM MporpamMmmal (8 KJacc)

Kon [IpoBepsiemble  TOpEeAMETHBIE  PE3YJbTATbl  OCBOCHHS  OCHOBHOM

poBepsieMoro | 00pa3zoBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

pe3ynbTaTa

1 [To Teme: "llepBOHauYaNbHBIE XUMUYECKUE MTOHITHS"

1.1 pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IOHSATHUI: aTOM, MOJEKYyJa,
XUMUYECKUM 3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BELIECTBO, CMECH
(ogHOpOJHAS ¥ HEOJHOPOJHAs), BAJIEGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs macca,
MaccoBast J0JIs1 XMMHUYECKOI0 3JIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00beM,
XUMHUYECKash peakius, KiIacCU(PHUKAIUs PEaKIHid: peakluuu COCTUHEHHUS,
peakuuu pas3yIoKEHUs, PEeakUMM 3aMELIEHHs, peakluuu oOMeHa, IK30- U
SHAOTEPMHUYECKHUE pEeaKIHH, TemIoBoi ddGdeKkT peakiuu, pacTBop,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs KOHIIEHTpalMsl) B pacTBOpe

1.2 WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHUMHUYECKUX TIOHATUH U
MPUMEHSATH 3TU NOHATHUS IPU ONKUCAHUU BEILIECTB U MX MPEBPAICHUI

1.3 UCIIONIb30BAaTh XUMHYECKYI0 CHMBOJHMKY JJIs COCTaBi€HUS GopMyll
BEILIECTB U YPABHCHUN XUMUUYECKUX PEAKIINI

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

1.5 OTIpeNieNIATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX

1.6 KJIaCCU(UIMPOBATh XUMHYECKHE peakuuu (110 YHCIy M COCTaBy
YUYacCTBYIOUIMX B PEaKIMH BELIECTB, 10 TEMIOBOMY 3P PEKTy)

1.7 BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB

1.8 BBIYUCIIATH MAacCOBYIO JIOJIO XHMMHUYECKOro 3JeMeHTa 1o Qopmyine
COECIMHEHMS,

1.9 BBIYUCIIATh MAaCCOBYIO JIOJIO BELIECTBA B PaCTBOpE

1.10 NPUMEHSTh €CTECTBEHHO-HAayYHbl€ METOJAbl IO3HAHUS - HaOIIOJIEHHE,
U3MEpPEHHE, MOJIETUPOBAHNE, SKCIIEPUMEHT (PEaJIbHBII U MBICJIEHHBIN)

2 ITo Teme: "Baxnelinme npeacTaBUTENN HEOPraHUIECKUX BELIECTB"

2.1 pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX TOHATHH: OKCHUJ, KHUCIOTA,
OCHOBaHHE, COJIb

2.2 ONpEACNATh INPUHAIIEKHOCTh BEIIECTB K ONPEACICHHOMY KJaccy
coeMHeHu no popMynam

2.3 KJIaCCU(UIIUPOBATh HEOPraHUYECKHUE BEIIECTBA
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XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/Iasi OMUCAHUE TPUMEPAMH MOJICKYIISIPHBIX
YpaBHEHUU COOTBETCTBYIOIIMX XUMUUYECKUX PEaKIIU

2.5

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOIO
COCTaBa, BO3MOXXHOCTM IIPOTEKAaHUs XHUMHUYECKMX IIPEBpAlCHUN B
Pa3IMYHBIX YCIOBUAX

2.6

clefoBaTh ~ MpaBWJIaM  TMOJb30BAaHUS ~ XUMHUYECKOW  MOCyIOoM U
nabopaTopHBEIM 000OpYZOBaHHMEM, a TakKe TMpaBuiaM oOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBHUM C HWHCTPYKUHSMU IO BBIOJHEHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB [0 TIOIYYCHHIO M COOMPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAA U KHCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAECICHHON MAaCCOBOM J0JIE pACTBOPEHHOI'O BELIECTBA,
IUIAHUPOBaTh M MPOBOJUTH  XMMHYECKHE  DKCIHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIETOYEH M KHUCIOT C MIOMOUIBIO WHANKATOPOB
(makmyc, peHondranenH, METUIOPAHX U APYTUe)

2.7

MpOBOAUTD PACYCTHI I10 YPABHCHHUIO XUMHUYECKOM p€aKnuu

I[Io Tteme: '"llepuommueckuit 3akoH U llepuoguyeckas cucrema
xumuyeckux anemeHToB .M. MenxaeneeBa. CTpoeHHE aTOMOB.
Xumnueckas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKUn"

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHMX IOHSATHH: SIpO aroma,
QIIEKTPOHHBIA  CJIOM aroMa, aroMHas oOpOuTallb, paauyCc aroma,
XUMUYECKass CBs3b, IIOJIpHAas W HEMNOJsApHAs KOBAJEHTHas CBA3b,
SJICKTPOOTPULATCIIBHOCTh, MOHHAA CBA3b, MOH, KaTHOH, aHHWOH, CTCIICHb
OKHCIICHUS

3.2

I(J'IaCCI/I(l)I/IHI/IpOBaTB XUMHUYCCKUC 3JICMCHTEI
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ONMCHIBATh M XapaKkTepus3oBaTh TabinuyHyro @opmy Ilepuonnyeckoit
CHUCTEMBl XMMMYECKMX OSJIEMEHTOB: pa3iuuyaTb MOHATUA "TiIaBHas
noarpynna (A-rpynna)" u "nodounas noarpynmna (b-rpynna)", "maneie" u
"Gonpire" nepuoabl
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packpeiBath cmbicn Ilepuommyeckoro 3akona .M. Menzeneesa:
JIEMOHCTPUPOBAaTh IOHUMAaHUE IEPUOANYECKON 3aBUCHMOCTH CBOMCTB
XUMUYECKHX HIEMEHTOB OT UX M0J0KeHUs B Ileproauyeckon cucreme

3.5

COOTHOCUTH 0003HAUEHUS, KOTOpPBhIe UMEIOTCs B Tabnuiie "llepuoanueckas
cucrema xumuuyeckux a3nemeHTtoB [[.W. MennpeneeBa" ¢ 4YHCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsa  Aapa, o0Iiee YHCIO JJIEKTPOHOB U paclpefielieHue HX 10
AJIIEKTPOHHBIM CJIOSIM)

3.6

ONpCACIIAATh CTCIICHD OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCAMHCHUAX

3.7

ONpCACIIAATb BHUI XUMHUYECKOM CBS3U (KOBaJIeHTHa}I n I/IOHHEUI) B
HCOPTaHUYCCKUX COCIUHCHUIAX




IIpoBepsiemble 3J1eMeHTHI coep:kaHus (8 Kiacc)

Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Posb XMMHM B KU3HU YelOBeKa. XUMUS B CUCTeMe Hayk. Tena
U BelecTBa. GU3NUecKre CBOMCTBA BEUIECTB. ATperaTHOE COCTOSTHUE BEILIECTB

1.2

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

1.3

ATOMBI M MOJEKylbl. XHUMUYECKHE 3eMeHThl. CHMBOJBI XMMHUYECKHX
351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumnueckas popmyna. BajgeHTHOCTP aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOcTaBa BewecTB. OTHOCUTENbHAS aTOMHAas Macca. OTHOCUTENbHAS
MOJIEKYJIApHas Macca. MaccoBast 10JI1 XMMUYECKOIO JJIEMEHTa B COCUHCHUH

1.5

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmoCBA3b KOJMYECTBA,
Macchl M YHUCIAa CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacuersl mo ¢dopmynam
XUMHNYCCKUX COGI[I/IHGHI/Iﬁ

1.6

Ou3nYecKue W XUMUYCCKHE SIBIICHUS. XWMHUYECKas PEaKIus M €€ MPHU3HAKH.
3aKOH COXpaHEHHUs Macchl BellecTB. Xumuueckue ypaBHeHUs. Knaccudukanus
XUMUYECKHUX peakiuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

1.7

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCYJI0H, C MpaBUIaMU
paboTel B Jaboparopuu U TpueMaMu oOpalieHuss ¢ JabopaTOPHBIM
o0opy/soBaHUEM, H3yY€HUE U oONHucaHue (U3MUECKUX CBOMCTB 00pasloB
HEOpPraHMYECKUX BEIECTB, HaON0IeHHe pU3NUecKuX (TIaBlieHHe BOCKa, TasHUE
JbJa, pAacTUpaHME caxapa B CTYyNKe, KHUIIEHHE UM KOHJEHCAllWsl BOJbI) H
XUMHUYECKHX  (TOpEHHE  CBEeYd, NpPOKAIMBAaHUE  MEIHOW  NPOBOJIOKH,
B3aUMOJICCTBUE MeJla C KHCIIOTOM) SIBIIEHUW, HAOMIOJEHHEe U OINUCaHue
NPU3HAKOB  MPOTEKaHWs XHMMHYECKHX  peakuui  (pas3jokeHue caxapa,
B3aMMOJICIICTBHE CEPHON KUCIOTHI C XJIOPHAOM Oapusi, pa3iokKeHHe IHMIpPOKCHIa
menu (II) mpu HarpeBaHuu, B3aUMOJIEHCTBUE JKell€3a C PACTBOPOM COJIHM MEAU
(II), wuzyuenme cnocoOOB paszaeneHuss cmeceil (C TOMOIIbIO MarHuTa,
¢mIbTpOBaHMEe, BBIMAPUBAHUE, AUCTIILIANMA, Xpomarorpadus), NpOBEICHUE
OUYMCTKU MOBAPEHHOM coJin, HAOIOIeHNEe U OMHCAHKUE PE3yJIbTaTOB MPOBEIECHUS
OMbITa, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHHUE MOAEIEH
MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxnelmme npencTaBuTeNn HEOPraHMYECKUX BEIIECTB

2.1

Boznyx - cmeck razoB. CocraB Bo3ayxa. Kucmopox - 3I€MEHT M IIPOCTOE
BenlecTBo. Haxoxxnenuwe kuciaopoga B mpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropenus). Oxcunsl. Ilpumenenue kucnopopa. CrocoOb
NOJY4YEeHUs1 KHUCIOpOoJa B JIabOpaTopuu M TMpOMbIIUIEHHOCTH. KpyroBopot
Kucinopoaa B npupojae. O30H - atoTponHas MoAU(pUKAIUSA KUCIopoaa

2.2

TennoBoii 3¢ pekT XMMHUIECKOH peakIuy, TEPMOXUMHUECKUE YPaBHEHUS, 9K30- U




9HJOTEPMHUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arps3HEHHE BO3IyXa,
ycUJIeHHEe TapHUKOBOTO 3¢ ekra, pazpyiieHne 030HOBOTO CI0s

2.3

Bonopoa - snemeHT u npocroe BemiectBo. HaxoxaeHue Bomopoaa B IMPUPOJE,
bu3MYecCKue W XUMHUYECKHE CBOKMCTBA, INPUMEHEHHE, CIOCOOBI IOIYYCHHUSI.
Kucnore! u conu
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MonsipHblii 00beM ra3oB. PacueTsl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

®dusnyeckue cBoicTBa BoJbl. Boma kak pactBopurenb. PactBopsl. Hackiennsie
Y HEHACBILIEHHbIE pacTBOpbl. PacTBOpUMOCTH BeliecTB B Boje. MaccoBas A0Js
BEIIECTBA B pacTBope. XUMHUYEeCKHWe CBoMcTBa BOJbl. OcHoBanus. Poib
pacTBOpPOB B IPUPOJE M B KU3HU ueinoBeka. KpyroBopor Bonabl B NpUpOJE.
3arpsi3HeHUE TPUPOAHBIX BoA. OXpaHa M OYUCTKA MIPUPOTHBIX BOJT

2.6

Knaccudukanus neopranwveckux coeauHennid. Oxcuabl. Kiaccudukanus
OKCHJIOB:  coyieoOpasyromiue (OCHOBHBIE, KHCIOTHbIE, aM(oOTepHble) U
HecojeoOpasyomue. Homenknatypa oxcuaoB. DuU3MUYECKHME U XUMHUYECKHE
cBoMcTBa OKCUI0B. [lomyueHue okcuaoB

2.7

OcHoBanus. Kiaccudpukanuss OCHOBaHMH: IIEJTOYM UM HEPAaCTBOPHMBIE
ocHoBaHus. HoMeHkiarypa ocHoBaHMM. PU3HUYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHMU. [Tonyuenne ocHOBaHUN

2.8

Kucnotel. Knaccudukanus xucinor. Homenkiarypa kucior. ®usndeckue u
XUMHYECKHe CcBoMcTBa KHCIOT. Psam aktmBHOcTH MetaiuioB H.H. Bbekerona.
[Tosryuenue xkucnor
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Comu. Homenknarypa coseil. @usznueckne W XUMHYECKHE CBOWCTBA COJIEH.
ITony4yenue coiuen

2.10

I'eneTnyeckas CBSI3b MEKAY KiIaCCaMU HCOPIraHUYICCKUX COE€IUHEHUI

2.11

XVMMUYECKUN  DKCIIEPUMEHT:  KAueCTBEHHOE  OINPEACIEHUE  COACP KAHMS
KHUCIIOpOJla B BO3JyXe, IOJIyueHUE, cOOMpaHue, paclo3HaBaHHE U HU3y4eHUE
CBOWCTB KHCIIOpO/a, HaOJIIOJ€HUE B3aUMOJECHCTBUS BEIIECTB C KUCIOPOAOM H
yCIIOBUSI BO3HUKHOBEHUS! M TpEKpallleHus TOpeHus (Iokapa), O3HAKOMJIEHUE C
o0pa3llaMl  OKCHJOB U OINHCaHME UX CBOMCTB, MOJy4YeHUe, CcoOUpaHue,
pacrio3HaBaHME€ M M3y4EHHE CBOWMCTB BOJOpojAa (TOpeHHE), B3auMOJEHCTBHE
BostopoJia ¢ okcuaoM menu (II) (Bo3MOXKHO MCHOIB30BaHUE BUAEOMATEPHUATIOB),
HaOmo/leHue 00pa3lioB  BELIECTB KOJMYECTBOM 1 MoOib, HCCIEIOBaHUE
0COOEHHOCTE  pacTBOpPEHHsI BEIIECTB C€  Pa3IMYHONM  PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACICHHOW MacCOBOM JOJEH pPacTBOPEHHOIO
BEIIECTBA, B3aUMOJICMCTBHE BOJABI C MeETaIaMH (HATpUeM U KaJbI[EeM)
(BO3MOYHO HCIIOJb30BaHUE BUAECOMATEPUAIIOB), ONPEENIEHUE PACTBOPOB KUCIOT
U I1[eJI0YEeH C MOMOIIBIO HHAMKATOPOB, UCCIIE0BaHNE 00pa3I[0B HEOPTAaHUUECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIO/IEHUE U3MEHEHUS OKPAaCKU MHAUKATOPOB B
pacTBOpax KUCIOT W LIeJoyel, u3ydenue B3aumozencTBus okcuaa meau (II) c
pPacTBOPOM CEpHOM KHUCIOTHI, KHUCIOT C METalJlaMH, peaklHuil HelTpanuszaiuu,
MOJIY4YCHHUEC HCPACTBOPHUMBIX OCHOBaHI/If/'I, BBITCCHCHUC OAHOI'0 MCTAJlJIa APYTrUM
W3 pacTBOpa COJIM, PEUICHHE HPKCIEPUMEHTAIBHBIX 3a7a4 1Mo Teme "Baxueimme




KJIACChl HEOPTraHUYECKUX COCAUHEHMIT"

ITepuoanueckuii 3akoH u [lepuoauueckas cucrema XuMu4eckux snemeHTon [1.1.
MenneneeBa. Crpoenne aTromMoB. XuUMHYEcCKas CBsA3b. OKUCIUTENBHO-
BOCCTAaHOBHUTEJIbHBIC PEAKITUU

3.1

[TepBble MONBITKY KiIacCU(DUKAIMM XUMUYECKUX 3J1eMeHTOB. [ToHsTre o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIO0YHO3EMEJIbHbIE METalIbl, T'aJIOreHbI,
MHEPTHBIE Ta3bl). OJEMEHTbI, KOTOpble 00pa3yloT amQoTepHble OKCUIbl U
TUAPOKCHIbI

3.2

Ilepnonnueckuil 3akoH. [lepuoauyeckas cucreMa XMMUYECKUX 31eMeHTOB J[.M.
MenpeneeBa. Kopotkonepuoanas u ajuHHonepuoHas Gopmel Ilepuoanueckoit
cucrteMbl xuMmuyeckux sneMeHToB J.M. Menneneesa. llepuoasl u rpymnmsl.
@U3NYECKU CMBICI IOPAJKOBOTO HOMEpPA, HOMEPOB IE€pHOJAa M TPYIIIbI
JJIEMEHTa
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Crpoenue atomoB. CoctaB aToMHbIX snep. M3ortonbl. Dnekrponsl. CTpoeHue
JJIEKTPOHHBIX  000J04YeK aTOMOB MepBbIX 20 XMMHUYECKMX 3JIEMEHTOB
Ilepnonnueckor cucremsl [I.J1I. MenneneeBa. XapakTepuUCTHKAa XMUMHYECKOTO
3JI€MEHTa 10 ero nojoxeHuto B [lepuonnueckoii cucreme /.M. Menneneena
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3aKOHOMEPHOCTH H3MEHEHHs paguyca aToOMOB XUMHYECKHX DJJIEMEHTOB,
METAUIMYECKMX M HEMETAUIMYECKUX CBOMCTB II0 TIpynnaM H IMEepHOJaM.
3nauenue [lepumonnueckoro 3axkoHa m Ilepuoanueckoil cHUCTEMbl XMMHUYECKHX
AJIEMEHTOB Ul pa3BUTHS Hayku W mnpakTtuku. J[.MI. MenneneeB - ydeHbI U
rpaXKIaHUH

3.5

XuMuueckas CBA3b. KoBanenTras (HOHHpHaH 151 HCHOJ'IHpHaH) CBA3b.
3H€KTpOOTpI/IHaT€HI>HOCTI) XHMHYECKHX 3JIeMEeHTOB. loHHAas CBSI3h

3.6

Crenenp okuciaeHusa. OKHCINTEIbHO-BOCCTAHOBUTEIBHBIC pCaKknuu. Hpoueccm
OKHCJICHHUS B BOCCTaHOBJIEHUS. OKHCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XYUMUYECKUN OKCIEPUMEHT: H3ydeHHe OO0pa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHUCTBUE TUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
LIeJI0YE, IPOBENCHHUE OMNBITOB, WIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEINIbHBIX peakIfii (ropeHue, peakliuu pa3iokKeH!s, COSTUHEHUS)




IIpoBepsiemble TpeGOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOM

o0pa3oBaTe/ibHOM Mporpammal (9 KJacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble ~ TNpeAMETHbIE  PE3yJbTaTbl  OCBOCHHS  OCHOBHOM
00pa3oBaTeNbHON IPOTPaMMbl OCHOBHOT'O OOIIEr0 00pa3oBaHMUS

1

ITo Teme: "BemectBo u xumuyeckas peakius"

1.1

pacKkpbIBaTh  CMBICI ~ OCHOBHBIX XMUMHUYECKUX TOHSTHUHA:  pacTBOD,
ANEKTPOJUTBI,  HEJJIEKTPOJHUTHI,  DJIEKTPOJIUTHYECKAs  JUCCOLUALIMA,
peakIMy HMOHHOTO OOMEHa, KaTaju3aTop, XHUMHYECKOE pPaBHOBECHE,
oOpaTtuMble U HeoOpaTUMBIE PEAKITUH, OKHCIUTEIEHO-BOCCTAHOBUTEIILHEIC
peaKkIu, OKHCIUTEIb, BOCCTAHOBUTEIb, OKHUCICHHUE U BOCCTAHOBJICHHUE,
ajtoTponusi, aM(pOTEPHOCTh, XUMUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAS,
MeTaJUIMYecKas), KPUCTAUIMYECKas  peIlIeTKa, CIUIaBbl, CKOPOCTh
XAMHYECKON peaKkuu

1.2

HIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMMHUUYCCKHX MOHATHI |
IMPUMCHATD 9THU IOHATHA IIPU OIIMCAHHWU BCHICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS 3JEKTPOJUTHYECKOW JIUCCOLMALIMU  KHUCIIOT,
LIEJIOYEN U COJIEH, ITOJHBIE U COKPAIlCHHBIC YPAaBHEHHS PEAKLIMA MOHHOIO
oOMeHa

1.4

pacKpbIBaTh  CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEaKIuil
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKiuil

1.5

MMPOBOAUTDL paCYCThI IO YPABHCHHUIO XUMHYECKOMN pCaknuuun

[To Temam: "Hemeramipl M ux coenuHeHusa" u "Metawisl U UX
coenqnueHusa”

2.1

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

2.2

COCTaBJIATb YPAaBHCHUS peaKI_II/IP’I, MOATBCPKKAAOIMINX CYHIECCTBOBAHUEC
TCHETHUYECKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH IIPOTEKAHUS XUMHUYECKUX MPEBPALICHUA B Pa3JIMYHBIX
YCIIOBHSIX

2.4

CIeIOBaTh  MpaBWJaM  MOJIb30BAHUS ~ XMMHYECKOM  MOCYAOM |
nabopaTopHBEIM 000pyZOBaHHMEM, a Takke TMpaBUiaM oOOpalleHus C
BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIHUSIMH TIO BBITIOJHEHHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB IO TOIYYCHHIO M COOHpPaHUIO
ra3z000pa3HbIX BEMIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

2.5

IPOBOAMTH  pEaKklUMH, IOATBEP)KIAIOIUE  KA4ECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABAThH OMBITHBIM IyTeM XJOPHUI-, OpOMU-,




noaua-, kapOoHat-, ¢ocdar-, CHUIHMKAT-, CyJabdaT-, TUIPOKCHI-HUOHBHI,
KaTUOHBl aMMOHWS, MOHBI HM3yYCHHBIX METAJUIOB, MPHCYTCTBYIOIIUE B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIECTB

3 ITo Teme: "Xumus u okpyxkaromnias cpeaa'

3.1 packpbIBaTh CMBICII OCHOBHBIX xuMHueckux monsTui: IIJIK BemectBa;
KOppO3Usl METAIIJIOB

3.2 MPUMEHSATH OCHOBHBIE OTIEPALIMHA MBICTUTEIBHOMN JESITEIILHOCTHU - aHAJIU3 U
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IIpoBepsiemble 3j1eMeHTHI coep:kaHus (9 Kiacc)

Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

BemectBo n xummnueckas peakuus. [lopropenne

1.1

Ilepuonnueckuii 3akoH. Ilepuoamyeckas cucrema XxuMudeckux snemeHToB JI.1.
MengeneeBa. CrTpoeHue aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOWCTB
XUMHYECKUX DJIEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB, Kajdus, KaJblHUs W HX
COCMHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM 3JeMEeHTOB B Ilepumoanueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHMIBI XMMHMYECKOM CBA3M. THIBI KPUCTAJNIMYECKHUX
PELETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKONU PELIETKH U
BUJa XUMHYecKod cBs3u. Kiaccudukauus M HOMEHKIATypa HEOpPraHMYeCKUX
BEUIECTB (MEXAYyHapoaHAs W TpUBHAJIbHAs). XMMUYECKHUE CBONCTBA BEIIECTB,
OTHOCAILIMXCA K  pasiIMyHbIM  KjaccaM  HEOPraHMYECKUX  COEIUHEHUH,
TE€HETUYECKas CBSI3b HEOPTaHMYECKUX BEILECTB

1.3

Knaccugukaus XuMHUYECKUX peakifid M0 pa3IMYHBIM MpPU3HAKaM (II0 YUCIy U
COCTaBy YYacTBYIOIIMX B pEaKLIMU BEIIECTB, IO TemiaoBoMy 3ddekry, 1o
M3MEHEHUIO CTETIEHEN OKHMCIEHUS! XUMUYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, 110
Y4acTHIO KaTaJln3aropa). OK30- u SHIAOTEPMHUUYECKUE peakuuu,
TEPMOXUMHUYECKUE ypaBHEHM. [IOHATHE O CKOPOCTH XUMUYECKON PEAKLIUN

1.4

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

1.5

OKHCTUTENEHO-BOCCTAHOBUTETIHHBIC peaxiuu, ANEKTPOHHBIN OamaHc
OKHUCJIUTEIILHO-BOCCTAHOBUTENIbHONH  peaknuu.  CocTaBieHHE — YpaBHCHHU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIM C HUCHOJIB30BaHHWEM MeETOojIa
AJIIEKTPOHHOTO OanaHca

1.6

Teopust 3MEKTPONUTUYECKON AMCCOLUAIMU. DIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Karunonsl, annonsl. MexaHu3M IMCCOLMALMU BEIIECTB C PA3JIMYHBIMU BUJAMU
xuMu4eckor cBsizu. CreneHp auccoruanui. CHUIbHBIE U CIa0bIe DJIEKTPOIUTHL.
Peaknun noHHOro oOMeHa. YCIOBHS MPOTEKAHHUS PEAKIM HOHHOTO OOMEHa,
MOJHBIE M COKpallCHHbIE WOHHBIE YpaBHEHHUs peakiuid. CBOHCTBa KHCIOT,
OCHOBaHMH M COJe B CBETE MPEJICTaBICHHA OO0 JIEKTPOIUTUIECKON
nucconnanuu. KauecTBeHHbIE peakiiiy Ha MOHEL. [loHsATHE O TUApOIM3E coneit

1.7

XUMHUYECKUN DKCIIEPUMEHT: O3HAKOMJICHHE C MOJICISIMH KPHUCTALTHYECKUX
pEIIeTOK HEOPTaHWYECKUX BEIIECTB - METaUIOB U HEMeTauioB (Tpadurta u
ajMasa), CJIOKHBIX BEIIECTB (XJOpUAAa HATpHs); HMCCIENOBAHUE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOM pEaklMd OT BO3JICHCTBUS PA3NUUYHBIX (HAaKTOPOB;
UCCIIEJIOBAaHUE  AJIEKTPONPOBOJHOCTH  PacTBOPOB  BEIIECTB,  Ipoliecca
JUCCOIMAIMM  KUCJIOT, IIejJoued M coied  (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHUANIOB); TPOBEJCHHE OMNbITOB, HWIUIIOCTPUPYIOIIUX  MPHU3HAKU
MPOTEKAaHUs peakluii HOHHOTO oOMeHa (0O0pa3oBaHME OCalKa, BBIACICHHUE rasa,




o0pa3oBaHHe BOJIbI); OMNBITOB, WUIIOCTPUPYIOIIUX HPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKLUN (FOPEHHME, pPEaKLUU pPas3oKEHHs, COCAMHEHHUS);
pacrno3HaBaHUE HEOPraHWYECKUX BEIIECTB C IMOMOIIbI0 KAYECTBEHHBIX PEAKLUN
Ha MOHBI; pELIEHUE IKCIIEPUMEHTAIbHBIX 3a7a4

Hemeramns! u ux COCAUHCHUA

OOmas xapakrepuctuka ramoreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u Gu3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB - TaJOreHoB. XUMHUYECKHE CBOMCTBA Ha NpPUMEpEe  XJopa
(B3auMoJielicTBME C MeTa/llaMu, HeMeTaJUIaMM, MIelo4aMu). XJIOPOBOJOPOI.
ConsiHast KMCIIOTa, XUMHUYECKHE CBOMCTBA, IIOJIy4€HUE, IpuMeHeHue. JlelicTBre
XJOpa M XJIOPOBOJOPOJA Ha OpraHuW3M 4YelloBeKa. BakHeilline XJIOopuisl U MX
HaXO0XJIEHNE B IPUPOJIE

2.2

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnel. OcoOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTepHbIE CTereHUu okucieHus. CTpoeHue M (hU3NUEcKue CBOWCTBA
IOPOCTBIX BEHIECTB - KHUCIOpOJAa M Cepbl. AJUIOTPONHBIE MOAUDUKAIUT
KHUCTIOpOJIa M cephl. XUMHUYECKHE CBOHCTBa cepbl. CepoBOJOpOJ, CTPOCHHE,
(1)I/I3I/I'~I€CKI/IC A XUMHWYSCKHE CBOMCTBA. OKCI/IIII)I CCPbl KaK MNpPCACTABUTCIIN
KHUCIOTHBIX OKCcHAOB. CepHas KuUCIOTa, (PU3NYECKHE U XMMHUYECKHUE CBOWCTBA
(o0mue Kak TpeICTaBUTENS Kiacca KHCIOT U crnenuduueckne). XUMUYSCKUE
peakiuu, Jekallyue B OCHOBE IPOMBIIUIEHHOTO CIoco0a MOJIyYeHHUs CEpHOM
KHCJIOTHI. HpI/IMCHeHI/Ie. Comnn cepHoﬁ KHCJIOTBI, Ka4C€CTBCHHAsA PpCAaKIUA Ha
cynbdar-uoH. HaxoxaeHue cepsl U €e COeIMHEHMH B Ipupoae. XUMHUECKOe
3arpsi3HEHUE OKPYXKAIOUIEH Cpeabl COCAMHEHUSIMU CEpbl (KUCIOTHBIE IO/,
3arps3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €0 Mpel0TBpaIeHHUs

2.3

OO6mass xapakTepucTuka d31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHBIE CTEIEHU OKUCIEHUA. A30T, paclpoCTpaHEHHUE B MIPUPO/IE,
duznueckne U xuMudeckue cBoiicTBa. KpyroBopor azora B mpupoje. AMMHAK,
ero (usnueckre M XMMHYECKHE CBOMCTBA, MoyiydueHHue U mpumeHeHue. Comu
aMMOHHSI, UX (pU3MUecKre U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas
peakiusi Ha MOHBI aMMOHMsI. A30THasi KHUCIIOTa, €€ MoJydyeHue, (puandeckue u
XUMHYECKHE CBOiCcTBa (00IIME Kak TMpPEeACTaBUTENsl Klacca KUCIOT W
crnenuduueckue). VMcnonbp3oBaHWe HUTPATOB M COJEH aMMOHHUS B KadyeCTBE
MUHEPATBHBIX yH0OpeHuil. XuMHYECKOoe 3arpsi3HEHUE OKpYXKalollel cpessl
COCTMHCHUSIMU a30Ta (KUCJIOTHBIE JIOXKIHM, 3arps3HEHHE BO3/1yXa, TMOYBHI M
BOJIOEMOB)
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®ocdop, amnrorponHsle Moaudukamuu ¢docdopa, GUMUECKHE U XUMUYECKHE
cBorictBa. Oxcun docdhopa (V) u dochopnas kuciora, Quznyeckue u
XUMHUYECKHE CBOWCTBa, mosyueHue. lcmosnb3zoBanue ¢ochaToB B KadyecTBe
MUHEPATBHBIX YA0OpEeHUI

2.5

OO6mass xapakrepucTuka 31eMeHTOB IVA-rpynnel. OcCOOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKUCIECHHA.  YTIEpOA,  auIOTPOIHBIE
Moau(UKaIMK, pPACIpOCTpaHEHHEe B Mpupoje, (U3MUeCKhe U XUMHUYECKHe
cBoiicTBa. Ancopouus. KpyroBopot yraepona B npupoje. OKCHabl yriepojaa, ux
¢u3nyeckue M XUMHUYECKHE CBOMCTBA, JCHCTBUE Ha JKUBBIE OPIaHU3MBI,
NOJy4eHHUE U NpPUMEHEHHE. DKOJOTHYECKUE MPOOIEMbl, CBA3aHHBIE C OKCHJIOM




yrnepoga (IV); rumnore3a rno0ajdbHOTO MOTEIUICHUS KJIMMATa; TapHUKOBBINA
addekt. YroapHas KHCIOTa U €€ COJIH, UX (PU3HUECKUE U XUMUIECKUE CBOMCTBA,
NoJydeHHe U mnpuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEAUIIMHE, IIPOMBIIIJICHHOCTH M CEIILCKOM
XO035ICTBE

2.6

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COETUHEHUSIX
yraepoaa (MeTaH, 3TaH, 3TWUJIEH, AUETWIEH, S3TaHOJ, IJIMLEPHUH, YKCYCHas
kucnora). Mx cocrtaB u xumumyeckoe crpoenue. I[loHstre o Ouonornyecku
BAXKHBIX BEIIECTBAX: JKUpaX, OCJKaX, yIIeBOJAX - U UX POJIM B )KM3HU YEJIOBEKA.
MatepuanbHOe €AMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COSAMHEHUN

2.7

Kpemuuii, ero ¢usnueckue 1 XUMUYECKUE CBOICTBA, MOTyYEHHE U TPUMEHEHHUE.
Coenunenus kpeMHus B npupoje. OOiue npeactaBieHuss 00 OKCHUie KpeMHUs
(IV) u xpemuueBoit kucnore. CUIHKAThI, UX UCIOIB30BaHUE B OBITY, MEJIUIIUHE,
MIPOMBINIJICHHOCTH. BakHEHIIINe CTPOUTEIIBHBIE MaTepUANIBl: KepaMUKa, CTEKJIO,
IIEMEHT, OeToH, xene300eToH. IIpoGiembl  0e30macHOTO  MCIOJIb30BAHUS
CTPOUTEIILHBIX MAaTEPUAJIOB B IOBCETHEBHOMN KU3HU

2.8

XVUMUYECKUN D3KCIEPUMEHT: H3ydeHHE O0O0pa3l0oB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJIIHOM KHCJIOTHI; MPOBEACHHUE KAaYECTBEHHBIX PEAKLUI Ha XJIOPHUI-
MOHBl M HaOJIOJEHHE TIPU3HAKOB HX TMPOTEKAHUS; OIbITHl, OTPAXKAIOIIUE
¢du3nyeckre U XMMHUYECKHE CBOMCTBA TaJOr€HOB M UX COEJAMHEHHH (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUAIOB); O3HAKOMJICHHE C 00pa3lamMH XJIOPHI0B
(raJloTeHUI0B); O3HAKOMJIEHHME C o0OpaslamMu ceppl U €€ COeIMHEHHSIMHU
(BO3MOXHO  HCIIOJB30BaHME BHUJACOMATEpUAIOB); HAOMIOJEHHE MpoIecca
oOyriIMBaHUs caxapa MoJ ACHCTBUEM KOHIEHTPHUPOBAHHOM CEPHOH KHUCIOTBHI;
U3Y4YE€HHE XHMUYECKUX CBOMICTB pa30aBIEHHON CEpHON KHUCIOTHI, MPOBEAECHUE
KayeCTBEHHOM peakiuu Ha CyibpaT-uoH | HaOIIOAEHUWE TMpU3HAKa ee
IIPOTEKaHUs; 03HaKOMJIEHHE ¢ (PU3MYECKHMMH CBOWMCTBaMH a3zoTa, gochopa u ux
COEMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEpUANoOB), 00pa3naMu
a30THBIX U (OCHOPHBIX yIOOPEHHI; MOTydyeHne, coOupaHue, paclo3HaBaHue U
W3Y4YEHHE CBOMCTB aMMHAaKa; IPOBEIEHUE KAauyeCTBEHHBIX PpEaKIMi Ha WOH
amMMOHMST U (QochaT-MOH W W3YYEHHME TPU3HAKOB HUX  IPOTEKAHUS,
B3aMMO/IEHICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB); H3y4YEHHE MOJEIeH KpUCTAIITMYECKUX
peleToK anmasa, rpadura, QpyniepeHa; 03HaKOMJIEHHE C IPOLIECCOM aacopOLUuu
PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHBOras3a;
NOJy4eHue, COOMpaHue, paclio3HaBaHUE U U3yYEHHE CBOICTB YIJIEKUCIIOTO rasa;
[IPOBEJICHNE KaYECTBEHHBIX PEaKIMil Ha KapOOHAT- U CUJIMKAT-UOHBI U U3y4YEHUE
IIPU3HAKOB MX IPOTEKAaHUS; O3HAKOMJIEHHWE C NPOAYKIMEH CHIMKAaTHON
IIPOMBILUIEHHOCTH; PEUICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4y 10 TeMe ''BakHelmue
HEMeTaJUIbl U UX COeuHEHUs"

Mertamisl 1 UX COeIUHEHUS

3.1

OO0mrast XapakTepuCTUKa XMMUYECKUX AJIEMEHTOB - METAJIOB HA OCHOBAaHUH MX
nonoxenus B Ilepuonmueckod cucrteme XMMHYecKMX anemeHToB J[.M.
Mengeneesa u ctpoeHust aroMoB. CTpoeHue MeTamioB. MeTtanandeckas CBs3b U
METAZIMYECKAss ~ KPUCTAUIMYECKAs  PEIIeTKAa.  OJIEKTPOXUMUYECKUH Pl




HaHpH)KeHI/Iﬁ METAaIJIOB

3.2

Ouznyeckue U XUMUYECKHEe CBOMCTBA MeTaioB. OO0IIMe CrocoObl MONyuYeHUs
MeTauioB. [loHsATHE O KOPPO3UH METaIOB, OCHOBHBIE CITOCOOBI 3aIlUTHI UX OT
Koppo3uu. CriaBsl (CTallb, YyTyH, JOPATIOMUHUNA, OpOH3a) U X MPUMEHEHHUE B
OBITY U IPOMBIIIIIEHHOCTH
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[Ilenounsle Merauibl: mnosnoxeHue B Ilepuoguueckoil cucTeMe XUMHUYECKHX
anementoB J[.Ml. MeHnzaeneeBa; cTpoeHHE UX aTOMOB; HAXOXJAEHUE B NPHPOJE.
duznyeckue U XUMUYECKUE CBOMCTBA (Ha IpuMepe HaTpus U Kanust). OKCUabl U
THIPOKCUABl HaTpus M Kainus. [IpuMeHeHHe INEeNOYHBIX METaJIOB U HX
COCIMHEHUN
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[[lenoyno3eMenbHbIE  METa/UIbl  MAarHuii W KajJdblIMA:  IIOJIO)KEHUE B
Ilepuoauueckoil cucreme xumuueckux anemeHtoB .M. Menpaeneesa; ctpoeHue
WX aTOMOB; HaxoXjeHue B mnpupone. dusnueckne M XUMHYECKHE CBOMCTBA
MarHuss M Kajblius. BakHeWimme coequHeHUs Kaablus (OKCHJ, THIPOKCHI,
coimn). XKecTKoCTh BOJIbI U CLIOCOOBI €€ YCTpaHEHUs

3.5

AmomuHuit: nonoxeHnue B lleproguyeckoit cucTeMe XMMHUYECKUX 3JIEMEHTOB
J.N. MeHnneneeBa; CTpo€HUE aToOMa; HaxoXKJAeHUE B mpupoje. Puzmdeckue u
XUMHUYECKHE CBOWCTBAa aMIOMUHUA. AMQDOTEpHBIE CBOWCTBAa OKCHAA W
TUJIPOKCHUIA ATTFOMUHUS

3.6

XKeneszo: monoxenue B Ileproandeckoil cucreme Xxumudeckux snemeHToB J[.U.
MeHzeneeBa; CTpOCHHME aToMa; HaxoXaAeHHe B mnpupone. Pusmueckue u
XMUMHUYECKHE CBoOMcTBa jxene3a. OKcuabl, THApoKcuasl U conu skenesa (II) u
xenesa (II), ux cocras, cBoiicTBa U NOTyYEHUE

3.7

XUMHUYECKUH HKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMi METalIOB U CIUIABOB,
uX (U3MYECKUMHU CBOWCTBAMH; H3yU€HHUE pPE3yIbTaTOB KOPPO3UU METAIIOB
(BO3MO>XHO HCIIOJIB30BAHUE BHIEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOICHCTBHS
OKCHJA Kalupllusi ¥ HaTpusi C BOJOM  (BO3MOXKHO  HCIIOJIb30BAHHE
BUIEOMATEPHAJIOB); MCCIEOBAHNE CBOMCTB JKECTKOH BOJBI; MpOIlecca TOPEHHS
JKene3a B KHCIOpoae (BO3MOXHO HCIIOIb30BaHUE BUACOMATEPUAIOB); MPU3HAKOB
MPOTEKAHUS KAYECTBEHHBIX pPEaKIMii Ha WOHBI (MAarHus, KaJbIHS, ATFOMHHUS,
nunka, sxkeneza (II) u xemeza (III), meam (II); HaGmromeHue W OMHUCaHHE
MIPOIIECCOB  OKpAIIMBaHUS ITUTAMEHW WOHAMH HATpUs, Kalusd W  KaJbIUs
(BOBMOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHANIOB); HCCIEA0BaHHE aM(pOTEPHBIX
CBOWCTB  THJIPOKCHJAa QIIOMHHHS W  THJIPOKCHIA IIMHKA;  pEIICHHE
AKCIIEPUMEHTAIBHBIX 3aa4 1o TeMe "BakHelre MeTaisl U UX COeAMHEeHUs "

XHUMHS ¥ OKpYXaromas cpeia

4.1

HoBble Marepuanbl M TeXHOJOTHM. BemecTtBa 1 maTepuanbl B MOBCEIHEBHOM
J)KA3HU 4YeJlOBeKa. XHMMUS U 310pOBbE. be3ormacHoe MCnob30BaHUE BEIIECTB U
XUMUYECKUX peakuuid B ObITy. [lepBas moMorms mpu XHMHUYECKHX OXKOrax H
OTpPaBJIEHUSX

4.2

OCHOBBI 3KOJIOTHYECKOW IPAMOTHOCTH. XUMHUYECKOE 3arps3HEHUE OKpYXKarolen
cpenbl [IJIK. Ponp xuMum B pemieHuH 3KOJIOTHYECKUX mMpobdieM. [Ipupomnsie




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

4.3 XUMHUYECKUN HKCIIEPUMEHT: U3yuyeHHEe 00pa3lloB MaTepualioB (CTEKJIO, CILIABbHI

MCTaJIJIOB, ITOJIMMEPHBIC MaTepI/IaJ'IBI)

IIposepsiembie Ha OI'D o XxumMuu TpeOGOBAHUA

K pe3yjabTaTaM 0CBOCHUS OCHOBHOI 06pa30BaTeJ’[bH0ﬁ NnporpaMmmbl

OCHOBHOI'0 00111er0 00pa30BaHUs

Kon
MIPOBEPSEMOTO
TpeOoBaHUs

[TpoBepsiembie TpeOOBaHUSA K MIPEIMETHBIM pe3yJibTaTaM 0a30BOT0 YpOBHS
OCBOCHHSI OCHOBHOW 00pa30BaTEJIbHOM MPOrPaMMbl OCHOBHOTO OOIIEro
obpazoBanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TII03HAaBa€MOCTHU SIBJIECHUH MNPUPOJbI, IOHUMaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHYECKOH HayKh Kak OOJIACTH COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTa OOleld KyJabTypbl M IPaKTU4YECKOU
NeSITEIbHOCTH  YEJIOBEKAa B  YCIOBUSIX COBPEMEHHOIO  OOIIEeCTBa;
IIOHUMAaHNE MECTa XMMUU CPEIU IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAYYHBIX METOJAaX IMO3HAHUS, B TOM YHCII€ SKCICPUMEHTAIBHBIX U
TEOPETUYECKUX METO/IaX MCCIEAOBAHUS BEIIECTB U U3YYCHHS] XUMUYECKUX
peaKkiuii; yMEHUE HCIIOIb30BaTh MOJEIH IS OOBSCHEHUS CTPOCHUS
aTOMOB M MOJIEKYJI

1.3

0 cepax mpodeccuoHaTBLHON NEATETHHOCTH, CBS3aHHBIX C XUMHUEH U
COBPEMEHHBIMH  TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha  JOCTHKEHHIX
XUMHUYECKOU HAayYKH, YTO IMO3BOJIUT O6y‘-IaIOHlI/IMC$I paccMaTpuBaTh XUMUIO
Kak cdepy cBoeil Oyayiieil mpodeccHOHANbHON AEITeTbHOCTU U CIENaTh
OCO3HaHHBII BBIOOp XMMUU KaK IPO(QUIBHOIO MpeAMETa MPHU Mepexo/ie Ha
YPOBEHb CpeiHero o011ero o0pa3oBaHus

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

2.1

BaXHEHIINE XHUMHYECKHE TIOHSITHSA: XUMHUYECKUH JJIEMEHT, aToM,
MOJIeKYJa, BEIIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAS H
HEOJJHOPOHAsI CMECh, OTHOCUTEIBHBIE aTOMHAsI ¥ MOJICKYJISIpHAsi MacChl,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIH 00bEeM, OKCHUJI,
KHCJIOTa, OCHOBaHHUE, COJIb (CpefHssl), XUMHUYECKas peakius, peakluu
COCIMHEHUS, PEAKIMU PpaA3JIOKEHUs, PpEeaKIUH 3aMEIICHUs, pPeaKIuu
obMeHa, TertoBOM 3P heKT peakiuu, K30- U SHIOTCPMHUUECKUE PEaKIuH,
pacTBOp, MaccoBast 101 XUMUYECKOT0 3JIEMEHTA B COEMHEHUH, MacCOBast
JIOJIsl ¥ TIPOIIEHTHAsT KOHIIEHTpAIMs BENIeCTBa B PacTBOpE, SAPO aTroma,
ANIEKTPOHHBIA  CIIOM  aroma, aroMHas OpOHTal b, paaAUyC aroma,
BAJICHTHOCTbD, CTCIICHb OKHUCJICHUA, XUMHUYECKasa CBA3b,
SJICKTPOOTPULATCIIbHOCTL, MOJIApHAasA W HCIIOJISIpHAs KOBAJICHTHASA CBA3b,
WOHHAsl CBfA3b, MeETa/NIMYecKkass CBS3b, KPHUCTAJUIMYECKas pelIeTKa




(aToMHasi, MIOHHAsA, METANINYECKasi, MOJIEKYJIApHAsl), MOH, KATUOH, aHUOH,
ANEKTPOJIUT U HEDJIEKTPOJIUT, NICKTPOIUTUYECKAs AUCCOLMALNS, PEAKIINU
MOHHOrO  OOMEHa,  OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIE  pEaKLuH,
OKHUCIIUTEIb M  BOCCTAaHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBIICHUE,
JJIEKTPOJIM3, XMMHUYECKOE paBHOBEcHE, OOpaTHMble M HeoOpaTHMbIe
peakuuu, CKOpOoCTb XMMUUYECKOW peakuuu, kKaraiausarop, 11K, kopposus
METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBl XHUMHHU: 3aKOH COXpPaHEHHUsS MaccChl,
nepuoauueckui 3akoH .M. MeHnneneeBa, 3aKOH NOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJIpO

2.3

TCOPUU XUMHU: ATOMHO-MOJICKYJISIpHAsA TCOPHU, TCOPUA
3JI€KTpOJII/ITI/I‘IeCKOI7I JUCCOIIHMal 1

Brnanenue ocHOBaMM XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILICH:

3.1

YMEHHE MPaBUIbHO HCIOJb30BAaTh M3YYEHHBIE BEIIECTBA U MaTepuasbl (B
TOM YHCII€ MHHEpaJbHbIE YHOOpEHHs, METaIbl U CIUIaBbl, MPOIYKTHI
nepepaboTKU MPUPOAHBIX HCTOUHUKOB YIJIE€BOIOPOAOB (YIJIsl, IPUPOIHOTO
raza, HedTu) B OBITY, CEIbCKOM XO35HCTBE, Ha IPOU3BOACTBE U
NOHMMAHHUE 3HAYEHHUS JKUPOB, OEJKOB, YIJIEBOJOB U1 OpraHu3Ma
4eJI0OBEKa; YMEHHE IPOrHO3MPOBATh BIIMSHHUE BELIECTB MU XUMHYECKHX
IIPOLIECCOB HA OPTraHM3M YEJIOBEKA U OKPYKAIOLIYI0 IPUPOIHYIO CpEely

3.2

YMEHUE WHTETPUPOBATh XUMHUYECKUE 3HAHUS CO 3HAHUSAMHU JIPYTUX
yueOHBIX MPEIMETOB

33

HaJIMYMe OmbITa paboOThl C Pa3IUYHBIMH MCTOUYHUKAMH MHPOPMALUHU IO
XUMUM  (HayyHas ¥  HAy4YHO-TIONMYJIApHAs JIUTEparypa, CIOBapH,
CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATh I/IH(bOpMaHI/IIO O BfIIECTBax, HX
MMPEBPAICHUAX U MPAKTUYCCKOM MPUMECHCHUHU U YMCHUC HCIIOJIB30BATh €€
AJI pCIICHUA y‘I€6HO-H03HaBaT€J'IBHBIX 3aga4

Bilanenne ocHOBaMM INMOHATHWHOIO anmapara U CHUMBOJIMYECKOTO SI3bIKa
XUMHUH IS COCTaBIeHUS (POpMYJT HEOPTraHMYECKHX BEIIECTB, YpaBHEHUI
XUMUYECKUX peakinii, ocHoBaMu xuMmuueckord HomeHkinarypsl (IUPAC u
TPUBUAIBHOMN )

VYMeHue OOBSACHAThL CBS3b IIOJIOKCHHS DJJIEMEHTAa B HepHOl[quCKOﬁ
CUCTEMC C YHMCIOBBIMH XapPaKTCPUCTUKAMU CTPOCHUSA aTOMOB XMMHYCCKUX
9JICMCHTOB (COCTaB H 3apdaa dapa, o61uee quCII0 SHCKTPOHOB),
pacnpeaciC€HucM OJICKTPOHOB II0 OJOHCPIETHUYCCKUM YPOBHAM aTOMOB
MEPBLIX TPEX MCPUOIOB, KAJIWA U KAJIbIIUA

IIpencraBineHne O NEPUOAUMYECKON 3aBUCHMOCTH CBOMCTB XUMHYECKHX
3JIEeMEHTOB (paJuyc aToMa, »3JIEKTPOOTPULATENBHOCTb), MPOCTHIX H
CJIOHBIX BELECTB OT MOJIOXKEHUS 3eMeHTOB B [leproauueckoii cucreme
(B ManbIX mepuoAax M TJIaBHBIX MOATPYNIAX) U 3JIEKTPOHHOIO CTPOEHUS
aToma




7 YMeHue kiraccupuIpoBarh:

7.1 XUMUYECKUE FTIEMEHTHI

7.2 HEOPraHWYECKHE BEIECTBA

7.3 XUMHUYECKHUE PEAKIIUU

8 YMeHue onpeaensiTh:

8.1 BaJICHTHOCTh M CTEIIEHb OKHUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA

8.2 BHUJI XHMHMYECKOW CBSI3M U THUI KPUCTALIMYECKOH CTPYKTYphl B
COETMHEHUSIX

8.3 XapakTep Cpeibl B BOJAHBIX PacTBOpax BeUIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBarh (HU3HMUECKHE U XUMUYECKUE CBOMCTBRA:

9.1 MPOCTHIX BEIIECTB (KHCIOPO, O30H, BOJAOPOJ, TpaduT, anMas, KpeMHH,
azot, hocdop, cepa, XJIOp, HATPUH, KATUH, MAarHUH, KaJIbIUH, ATFOMUHHH,
Kee30)

9.2 CJIOHBIX BEIECTB, B TOM YHCII€ X BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOM, OKCHUIBI U TUApOKcHbl MeTaiuioB I - ITA
rpynn, amomunusi, menu (II), nunka, sxenesa (II u III), okcunsr yroepoaa
(I u 1V), xpemuus (I1V), azora u docdopa (IIl u V), cepst (IV u VI),
CEepHHCTasi, CepHas, a30THCTas, a3oTHas, QocdopHas, yroabHas,
KpEMHHUEBAsi KUCI0Ta U UX COJIH)

9.3 MIPOTHO3UPOBATH U XapaKTEPU30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
UX COCTaBa W CTPOEHMs, NPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT HX
CBOMCTB, BO3MOXXHOCTh TMPOTEKAHMS] XMMHUYECKUX TIPEBpAIIECHUNA B
Pa3IMYHBIX YCIOBUSIX

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

10.1 peakiuii HOHHOTo 0OOMeHa

10.2 OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMI

10.3 WUTIOCTPUPYIOIINX XUMUYECKUE CBOWCTBA M3YYEHHBIX KJIACCOB (IpyIIM)
HEOPTaHWYECKUX BEIECTB

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 COCITMHCHUHN




11.2

MacCCOBYIO OOJIIO BEIIECTBA B paCTBOPE,

11.3

KOJIM4YCCTBO BCUICCTBA U €I'0 MacCCy, 00BeM ra3oB

11.4

110 YPaBHEHUSIM XUMHUYECKUX PEaKUUi U HaXOIUTh KOJIMYECTBO BELECTBA,
00BEM U MacCy peareHTOB WIN IIPOJYKTOB PEAKLIUU

12

Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMM METOJIaMU HAy4HOI'O I103HaHUs (HAOJIIOJEHUE, U3MEpPEHUE,
9KCHEPUMEHT, MOJEIMPOBAHUE) NPU HU3YYEHUHM BEIIECTB U XUMHUYECKUX
SBIICHUI; yMeHHe C(HOpMYIHpPOBATh NPOOJIEMYy M MPEUIOKUTH MyTH €e
peuieHus

12.2

Oe3omacHOl pabOThl ¢ XUMUYECKHMH BEIIECTBAMHU, XUMHUYECKOU MOCYI0it
1 1a00paTOPHBIM 000PYAOBaHUEM

12.3

mpaBHJiaMd O€30MacCHOTO OOpAaIlEHUsI C BEIIECTBaMH, UCIOJIb3YEeMbIMU B
MOBCEHEBHON >KM3HHM, NpaBUIaMH TIOBEICHUS B LEIAX COEpeKEeHUs
3MI0pPOBbSI M OKpYXAalolled MNpUPOAHON cpenbl; IMOHUMaHHE Bpeaa
(ormacHOCTH) BO3/IEUCTBUS HA KUBBIE OPTaHU3MBbI ONPEICTICHHBIX BEIIECTB,
CIoco00B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3CHCTBUS
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Hanuuune MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA W OCYHICCTBJICHUS
CICAYIOUX XUMHYCCKUX IKCIICPUMCHTOB:

13.1

U3Y4YE€HHE U OlNucaHue (PU3MUECKHUX CBOMCTB BELIECTB; O3HAKOMIIEHHE C
(GU3NYEeCKUMU M XMMUYECKUMHU SIBICHUSIMH; OIIBITHI, WILTIOCTPUPYIOIINE
NPU3HAKU IPOTEKAHUS XUMUYECKUX PeaKuil

13.2

U3y4eHHe CIIOCOO0B pa3JieeH s cMecel

13.3

IOJIy4E€HUE KHUCIOPOJa U M3Y4YEHHE €r0 CBOWCTB; MOIY4YEHHE BOJOPOJA U
U3y4YEHUE €ro CBOMCTB; IIOJYyYEHHE YIIIEKHCIIOIO ra3a U HM3y4eHHE €ro
CBOMCTB; ITIOJy4YE€HUE aMMHAKa U U3y4ECHHE €r0 CBOMCTB

13.4

IIPUTOTOBJIEHUE  PACTBOPOB €  ONPEACIICHHOM  MAacCOBOM  JIOJIEH
pPacTBOPEHHOI'O BELIECTBA

13.5

NpUMEHEHHE WHAMKATOpOB (JlakMyca, MeTHiopaHka U (eHondTanenHa)
JUTSL OIIPEJIENIEHNs XapaKTepa cpe/ibl B pacTBOpaxX KUCJIOT U IIeIoyeit

13.6

HCCIeIOBaHUE 1 OIMCAaHUE CBOICTB HEOPTraHNYCCKUX BCHICCTB PA3JINYHBIX
KJIaCCOB; HU3YUYCHHUC B3aUMOJICHCTBUSI KHCJIOT C METaljiaMu, OKCHIAaAMH
MCTAJIJIOB, pACTBOPUMBIMU H HCPACTBOPUMBIMU OCHOBAHHAMH, COJISIMU;
IMOJIY4YCHHUE HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OJHOI'O METalljia
ApyrumMm M3 pacTBOpa COJIM; HCCICAOBAHUC aM(I)OTepHBIX CBOMCTB
TUAPOKCHUI0B aTFOMHUHUA 1 TUHKA

13.7

pelIeHHe SKCIEPUMEHTAIbHBIX 3a1ad 1Mo TeMaM: "OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COEIMHEHUU"; "DIEeKTpOoIuTHYeCcKas AUCCOLMALNS";
"BakHeiimme HeMeTanabl ¥ X coennHennd'”; "BakHelmme MeTalIbl 1 UX




coenuHeHus"

13.8

XUMHYECKHE SKCIIEPUMEHTHI, WILTFOCTPHPYIONIUE TPU3HAKUA IMPOTCKAHHS
peakuit HFOHHOTO OOMEHA; Ka4eCTBEHHBIC PEAKIIUU Ha MPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPaX MOHBI: XJIOPHA-, OpoMuUa-, HOTUA-, Cyibdar-, hocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THJPOKCH]I-UOHBI, KaTHOHBI aMMOHHWS,
MarHusi, Kajbllds, aJIOMUHUA, kene3a (2+) um xene3a (3+), meau (2+),
IUHKA

14

VYMmenue:

14.1

OpPEICTaBIATh  pe3yiabTaThl  dKCIIEpUMEHTa B (opMe  BBIBOJOB,
JI0Ka3aTenbCcTB, TIpapuKOoB M TaOAMIl W  BBIABIATH OSMIIUPUYECKHUE
3aKOHOMEPHOCTH

14.2

YCTaHABIMBATh CBSI3U MEXIY pPEallbHO HAOIIOJACMBIMH XUMHUYCCKHUMH
SBJICHHSIMU M TIPOLIECCAMM, TPOUCXOIAIIMMHA B MaKpO- M MHKPOMHPE,
OOBSCHATH MPUUUHBI MHOTOOOpa3Hsl BEIIECTB




Hepeqenb JIEMEHTOB COACPKaHUS, IIPOBEPACMBIX HA OCHOBHOM
rocyaapCcrB€HHOM 3K3aME€HE 110 XUMHUH

Kon [IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

1 [lepBoHavaIbHBIE XUMUYECKUE MTOHSATHUS

1.1 Uucrele BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei

1.2 ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKHUX
31eMeHTOB. [IpocThie U cl1oKHBIE BEILIECTBA.

1.3 Xumudeckas popmysa. BaneHTHOCTh aTOMOB XMMHYECKHX 371eMeHTOB. CTeIeHb
OKHUCIICHUS

1.4 3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTENbHAas aTOMHas Macca.
OTtHOcuTeNnbHAs MOJIEKYJIApHas Macca. MaccoBast 107151 XUMUYECKOTO JIEMEHTA B
COCTMHCHUU

1.5 KomnyectBo BemiecTtBa. Mosb. MomsipHass mMacca. MoOISpHBIE 00BEM Ta30B.
B3anmMocBsI3b KOMYeCTBa, MAaCChl U YUCIA CTPYKTYPHBIX €IMHHI] BEIIECTBA

1.6 dusnueckue U XUMHYECKUE SIBJICHUA. XHUMHUYECKash PEaKIus U €€ IMPU3HAKU.
3aKOH COXpaHEHUs1 MacChl BEUIECTB. XUMUUYECKHE YPaBHEHUS

2 Ilepnoanueckuii 3akoH U [lepuoauueckas cucrema XuMHU4YeCKUX 3seMeHToB [1.1.
MenneneeBa. CTpoeHHe aTOMOB

2.1 Ilepnonnueckuil 3akoH. [lepuoguyeckas cucreMa XUMUYECKUX 3j1eMeHTOB J[.M.
MenpneneeBa. Ilepuoasl u rpynmnbsl. @U3nyeckuii CMbICT TOPAIKOBOTO HOMEpA,
HOMEPOB MEepUOa U TPYMIIBI dJIEMEHTA

2.2 Crpoenue atomoB. CoctaB atoMHbIX sijaep. M3orombl. Dnektponbl. CTpoeHue
DIIEKTPOHHBIX  000JI0YeK aTOMOB TepBbIX 20 XUMHYECKHX OSJEMEHTOB
ITepnonnueckoit cucrems! .M. Menneneena

2.3 3aKOHOMEPHOCTH B W3MEHEHUHU CBOMCTB XMMMUECKUX 3JIEMEHTOB MEPBBIX TpeX
NEepUOJIOB, Kalus, Kaiuplusg (paaMyca aTOMOB, 3JIEKTPOOTPHUIATENbHOCTH,
METaJUIMYECKUX ¥ 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 (mosisipHass W HEMOJIApHAsi)  CBS3b.
DNEeKTPOOTPULIATETLHOCTh ~ XMMHYECKUX  2JIeMEHTOB.  MoHHas  CBs3b.
Merannuueckas CBs3b

3.2 Tunel KpUCTAIIMYECKHX pelIeTOK (aroMHasi, HMOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTh CBOMCTB BELIECTBAa OT THUIIA KPUCTAUNIMYECKOM pEHIeTKH U BUAA
XAMHYECKON CBSI3U

4 Baxnelmye mnpeacTaBuTEeNM HEOPraHMYECKUX BemecTB. Hemeramnsl W ux

COCOAMHCHUS. MeTamisl 1 UX COCIUHCHUA




4.1

Knaccugpukanuss ¥ HOMEHKIATypa HEOPraHHYECKUX COCIUHCHUH: OKCHIOB
(comeobpasyrormiue: OCHOBHBIE, KHUCIJIOTHBIE, amM(pOTEepHBIC) u
HecosieoOpa3yrolye; OCHOBaHWM (LIEIOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KUCIOpOACOepXKamue U OECKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJICH (CPEIHUX M KUCIIBIX)

4.2

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

4.3

®u3nueckue M XUMUYECKHE CBOMCTBA IIPOCTBIX BEIECTB-METAIIOB: JIUTHS,
HaATpHUs, KaJldsd, MarHus U KajabLus, aJIOMHHMS, Kele3a. DJIEKTPOXUMHUYECKUN
P HAIPSDKEHUM METAJLIIOB

4.4

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

4.5

®dusnyeckue U XUMHUYECKHE CBOMCTBAa OKCHJIOB HemeTaiwioB: cepol (IV, VI),
aszota (II, IV, V), docdopa (111, V), yrnepona (II, IV), kpemuaust (IV). Tlonyduerue
OKCHJIOB HEMETAIJIOB

4.6

XuMuyeckue cBoicTBa okcuoB: MetamioB IA - IIIA rpynm, nunka, meau (II) u
xenesa (I, IID). [Tony4yeHne OKCUI0B METAILIIOB

4.7

XUMUYECKUE CBOMCTBA OCHOBAaHHMM U aM(OTEPHBIX THAPOKCUAOB (Ha mpuMepe
TUAPOKCHIOB  aJIOMHUHMS, OKene3a, IuHKa). [lomydeHue OCHOBaHHW u
aM(OTepHBIX THAPOKCHUJIOB

4.8

OO0ue XMMHUYECKUE CBOWCTBA KHUCIIOT: XJOPOBOJOPOJHOH, CEpOBOIOPOAHOIM,
CEpPHUCTOM, CepHOM, a30THOH, (ochopHOM, KpeMHHEBOU, yronpHOU. Ocobbie
XMMHUYECKHE CBOMCTBa KOHIIEHTPUPOBAHHOW CEpHOW W a30THOW KHCIOT.
ITomy4yenue kucaor

4.9

OO61mue xuMuyeckue cBoicTBa cpenHux coiel. [lonyuenue coneit

4.10

[MonyueHue, coOupaHue, pacroO3HABaHWE BOJOPOJA, KHUCIOPOJAa, aMMHUAaKa,
YIJIEKHCIIOTO Ta3a B JIa00opaTopuu

4.11

[Tomyuenne amMMmuaka, CEpHON M a30THOW KHUCIOT B MPOMBINIIEHHOCTH. OO1ue
CIOCOOBI TIOTYYECHUSI METAJIJIOB

4.12

I'ereTmueckas CBI3b MCKIY KilaCCaMU HEOPTaHUYCCKUX COGJII/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukarus XuMHYECKUX peakIil Mo pa3IMyHbIM IMpPU3HAKaM: [0 YUCITY U
COCTaBy Y4YacTBYIOIIMX B peakUWU BEIIECTB, MO TeIIoBOMY 3¢¢eKTy, Mo
U3MEHEHUIO CTEIICHEH OKHUCIICHHUS] XUMUUECKUX DJIEMEHTOB

5.2

TennoBoil 3¢ppexT XuMUIeckol peakiuu, TEPMOXUMUYECKUE YpaBHEHUS. DK30-
U DHJIOTEpMUYECKHE peaklunu. TepMoXuMuiYecKkie ypaBHEHUS
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OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. OKUCINUTENN U BOCCTAHOBUTEIIH.
[Ipornecchl OKHUCICHUS U BOCCTAHOBICHHS. DIEKTPOHHBIN OalaHC OKUCIUTEIbHO-




BOCCTaHOBHUTEIBbHOU p€aKknuun
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TeOpI/IH BHGKTpOHHTquCKOﬁ Jucconranuu. KaTI/IOHBI, AHHWOHBI. BJ'ICKTPOJ'II/ITBI n
HE3JICKTPOJIUTHI. CubHbIC U cl1a0ble SJICKTPOJINTHI. Crernenb JUucconranumn

5.5

Peaknuu noHHOrOo OOMEHa. YCIOBHS TMPOTEKaHHS pPEaklUidi MOHHOTO OOMEHa,
IIOJIHBIE U COKPAILICHHbIC MOHHBIE YPABHEHUS PEaKLIUN

XUMHUS U OKpY>Karollas cpena

BemectBa M Marepuanbl B IIOBCEJHEBHOM JKM3HM 4elOBEKa. beszomacHoe
UCTIOJIb30BAaHUE BEIIECTB M XMUMHMYECKHX pEaKUuid B Jaboparopuu M OBITY.
[IepBast moMoOIIb IPY XUMHUYECKHUX 0KOTaxX M OTPABICHUIX

6.2

XUMUYECKOE  3arps3HEHHE OKpYXKalollell  cpeapl  (KUCIOTHBIE  JOXKIM,
3arpsi3HEHUE TIOYBBI, BO3/lyXa W BOJOEMOB), CIIOCOOBI €ro MpeaoTBpaICHUS
[IpenenbHast momyctumas konueHTpauusi BemectB (IIJK). Ponp xumum B
pPEUICHUH O3KOJOTUYECKMX MpoOjeM. YCWIeHHWe MapHUKOBOro 3ddekra,
pa3pyllieHne 030HOBOTO CII0A

6.3

[Ipumenenue cepsl, a3ota, docdopa, yrieposa, KpeMHUSI U UX COCAMHEHHUH B
ObITY, MEOWIMHE, TPOMBIIUICHHOCTH W CEIbCKOM Xo3siicTBe. [lpumenenue
METaJUIOB M CIUIaBOB (CTalb, YYyryH, AIOPATIOMHHUHN, OpoH3a) B OBITY U
INPOMBIIUICHHOCTH MX coenuHeHuil. [ToHsTHe 0 KOppO3uM MEeTayuioB, OCHOBHEIC
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

6.4

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

6.5

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COEAMHEHHSIX
yriaepoaa (MeTaH, 3TaH, O3TWUJIEH, AUETHIEH, S3TaHOJ, IJIMLEPHH, YKCyCHas
kucnora). [loHsATHE O OMONOTMYECKM BaXKHBIX BEIECTBAX: >KUpax, OenKax,
YIJIEBOJAX - U UX POJIH B )KU3HU YEJIOBEKA

PacueTnr:

7.1

o ¢popMysiaM XUMHYECKUX COSTUHEHUN

7.2

Macchl (MacCOBOM) JIOJIM PaCTBOPEHHOTO BEIIIECTBA B PACTBOPE

7.3

M0 XUMHWYCCKUM YPaBHCHUAM




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Xumus. 8 kiace: yae0. st oomeoopa3oBarenbHbiX yupexaeHuit / O.C. 'abpuensH. - 3-
e u3M., ctpeotut. - M.: Ilpoda, 2022. - 286 c.

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

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

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

2. I'abpuensan O. C., AmyxoBa A. B. Tetpaap a5 1a00paTOPHBIX ONBITOB U IPAKTHYECKUX
pa6ort. 8 k1. K yueonuky O. C. I'abpuensna «Xumus. 8 xinace». M.: JIpoda, 2022.

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

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

5. Xumus : TexHonorndeckue kaptol k 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 npoepounsie paboTs 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 "O06nako 3nanuit". Xumus 8 kinacc. OO0 "®uzukon Jlad"

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



Ipuioxenne k padoyeil mporpamMmme

OneHoYHbIE IPOLEAYPHI 10 XUMHUHU

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

Bceepoccuiickasi npoBepoyHasi padoTa 1mo XuMmuu 8 KJiace

Ha BrInonHeHne mpoBepovYHOil paboThI M0 XMMHK OTBOJAUTCS JBa ypoka (He Oonee 45
MUHYT KaK]IbIi1). PaboTa cCOCTOUT M3 IBYX YacTel M BKJIOYAeT B ceOst 9 3amanumii. O6e yactu
paboOThI MOTYT BBITIOJIHATHCS B OJIUH JCHB C MIEpephiBOM He MeHee 10 MUHYT WU B pa3HbIE
TTHH.

[Ipu BeITIONTHEHUU PabOTHI pa3pelIaeTcs UCIOIb30BaTh CICAYIONMINUE JTOMOJIHUTEIIbHBIC
MaTepUabl:

— Ilepnonnueckas cucrema xumudeckux dnemeHToB .M. Menneneesa;

— Ta0auIa pacCTBOPUMOCTHU KUCJIOT, COJIeH U OCHOBAaHUH B BOJIE;

— Pl aKTUBHOCTH METAJIJIOB / AJICKTPOXUMHUYECKUN PSIJT HANPSDKEHUH METAILIOB;

— HEMPOTrpaMMHPYEMbIH KaJIbKYIATOP.

B wactu 1 comepxkarcst 3amanust 1-5; B wactu 2 — 3aganus 6—9. 3agaHusi npoBepsIOT
c(OpPMUPOBAHHOCTh CHUCTEMBI 3HAHUW O XMMHUYECKUX BEUIECTBAX M HX MPEBPALICHUSIX, a
TaKK€ YMEHUM MPUMEHSITh XUMUUECKUE 3HAHUS MPU PEIICHUH MPAKTUYECKUX 3a1ad. 3aJaHus
1, 2, 7.3 ocHOBaHBI Ha M300PAKEHUAX KOHKPETHBIX OOBEKTOB W/WIJIM MPOLIECCOB U TPeOYIOT
aHaM3a 3TUX M300pakeHMi. 3aJjaHne 5 MOCTPOSHO Ha OCHOBE CIIPaBOYHON MHMOpMAIK U
MpeAnoJaraeT aHajau3 peaibHOW >KM3HEHHOM cuTyauuu. 3ananus 1, 3.1, 4, 6.2, 6.3, 8 u 9
TpeOyIOT KpaTkoro otrBeTta. OcrajgbHble 3aJaHUS TPOBEPOUYHONU pPAOOTHI MPEATOIAraroT
pPa3BEpHYTHII OTBET.
https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2026/VPR_XI-

8 DEMO_ 2026.pdf



https://fioco.ru/obraztsi_i_opisaniya_vpr
https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2026/VPR_XI-8_DEMO_2026.pdf
https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2026/VPR_XI-8_DEMO_2026.pdf

