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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHUs COCTABIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJapTaTaM OCBOEHHS OCHOBHOM 00Opa30oBaTeNbHOH INpPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenactaBieHHbIX B ®I'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHLENLUU IpPenojiaBaHus y4eOHOro mpeamera
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo XuMHUM Ja€T MPEACTABICHUE O IENIX, OOIIel CTpareruu OOYyYeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpEAMETa, YCTaHABIHWBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelyCMaTpUBaeT paclpeesieHue ero mo kiaccam u
CTPYKTYPUPOBAHHE 110 pa3ellaM U TEMaM IIPOrpaMMbl I10 XMMUH, ONIPEAEIAET KOIUYECTBEHHBIC
W KaueCTBEHHBIE XapaKTEPUCTUKH COIEP)KAaHUSA, PEKOMEHIYEMYIO IIOCIEIOBATEIBHOCTD
U3YUCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
npoliecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaensieT BO3MOKHOCTH MpeaMeTa JIs
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMsI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE Li€Jeil Wu3ydYeHHs NpeaMeTa U OCHOBHBIX BHJOB yu€OHO-IIO3HABATEIbHON
JEeSITeIbHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHuE XUMHUH CIYXKUT OCHOBOW U1 (YOPMUPOBAHMSI MUPOBO33PEHUS 00YUaIOIIErocs, ero
IPECTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMHUpPYEMbIe XUMHUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAIICHUSX SHEPTUU U 00 HBOJIIOLIMY BEILIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTU4ecKoil, MUIIEBOM U 3KOJIOrHYecKor 6e30acHOCTH, MPOOIEM 3JpaBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aly BO3MOXKHOCTEH JJIsi caMOpa3BUTUS U (OPMHUpPOBaHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILUIEHUS U TBOPYECKHX CIIOCOOHOCTEN 00ydaroluxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESATEIHHOCTH;

3HAKOMHUT €O CIEUU(UKON HAydyHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJI/1a Ha €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0yYaroIINXCs;

crocoOcTByeT (OPMUPOBAHHUIO I1IEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSIM, K MPHPOJIE, K 4YeOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOE 0Opa3zoBaHME
oOyJaromuxcs.

JlanHble HampaBiieHHs B OOyYEHHH XUMHUHU OO€CIEUMBAIOTCS CHelU(UKON copepixaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI IIEpBOHAYATIbHBIX MOHATUN XMMHUHU, OCHOB HEOPTraHMYECKONW XUMUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMbIX MOHSATHH OPraHNYEeCKOW XUMUH.

CrpykTypa cojepkaHHsl MPOrpamMMbl 110 XUMHH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
noxxoja kK €€ m3ydeHuro. CopepaHue CKJIAJbIBAETCSI U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
JJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUN O XuMuueckod peakiuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEA0BATEIHHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUM aToMa U XMMUYECKOH CBSI3H;

— IpeJCTaBICHUN 00 AJIEKTPOTUTHUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBSACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 PUMEHEHHUS U MTOJTYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHre MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (DOPMHPOBAHHUIO TNPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xumun
NPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUNW U3 paHee U3YYCHHBIX Y4YEOHBIX MPEJIMETOB:
«Oxpyxarommiit Mmupy, «buonorus. 5-7 knaccel» u «Pu3muka. 7 Kiaace.

[Tpu u3yueHnHn XUMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYJIbTYphI. 3a/iadya y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUYECKOTO XapakTepa, s3blIKa HAyKH, B
IPUOOILIEHNHU K HAyYHBIM METO/IaM [TO3HAHUS IIPU U3YyYEHUH BEIIECTB U XUMUYECKUX PEaKLUi, B
dbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATEIbHBIX YMEHUH M HMX TMPUMEHEHHH B Y4eOHO-
MO3HABATENIbHON U y4eOHO-UCCIIEA0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MpaBUil OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy M3y4eHWM XMMHM Ha YpOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs BaXHOE 3HAYCHHE
MpUOOPEN TaKKe LeH, KaK:

— (popMHupOBaHUE MHTEIJIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IHPUHATHIO PEIIEHUHN, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MMPHOOPETEHHIO OO0YYaloIIMMHUCSA OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAUE€HUE JUISl Pa3INYHbIX BUAOB JIEATEIIHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPYKAIOLIEro MUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX TMpH peleHuH npolieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEILHOCTH,

— (opmupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOUICHUH, MOHUMAaHUs IEHHOCTU
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON NEATENBHOCTH B LENISIX COXPAHEHHS CBOETO 370pPOBbS M OKPYXaroIleW MpUpOJHON
Cpelibl;

— pa3BUTHE MOTUBALMU K 00YUEHHIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH JajbHENUIero 00yueHHs.

OO11ee 4nCiIO 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanms, cocTaBiseT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperaTtHoe coctosiHue BemiecTB. llonarue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTeie u clloXKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MomnspHas macca. B3anMocBs3b KOJIMYecTBa, MacChl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coemuHeHus, pa3oKEeHHsI, 3aMEIICHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, NMpaBWIaMu Pa0dOTHI B J1a0OpaToOpuu M NMpHEMaMU
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HaOM0AeHHe (PU3NUECKUX (TIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0t01eHue
W ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKMX peakuuii (pa3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUIOM Oapusi, pasioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keje3a ¢ pactBopoM conu Mmeau (), usydenwe crnocoOoB
paszeneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIbTPOBAHUE, BbIAPUBAHME, AMCTUILISALMSA,
xpomarorpadus, NpOBEIECHHE OYUCTKH TOBapeHHONW CoiM, HaONIOJEeHHe W OINHCaHHe
pE3yJBTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopon — 3jIeMEHT M NMPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XMMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MMONydeHHs KHUCIOpoJa B JlabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aloTporHas MOAM(pUKAIUS
KHCIIOPO/JIa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoaa B INPUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0bI motydeHus. Kucinotel u conu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM yPaBHEHHSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBL. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XUMHYeckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B NpPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B mpupoje. 3arps3HEHUE MPUPOAHBIX BoA. OXxpaHa W OYHCTKA
MPUPOTHBIX BOJI.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Knaccudukamus OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenkiarypa
OKcUI0B. DU3nNUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanus. Knaccudukanus ocHOBaHMM: HIENOYM M HEPACTBOPUMBIE OCHOBAHMS.
Homenkiatypa ocHoBaHuid. Pu3nueckMe M XUMHUYECKHE CBOWCTBa OcHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue 1 XUMHUUECKUE
cBoicTBa KUCHOT. Panx akruBHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiarypa coneil. @uznyeckre U XMMUYECKUE cBOWcCTBa cosie. [lomyuenue
COJICH.

['eneTnyeckast CBA3b MEXKY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeesieHUue COoJep>KaHusl KUCIOpoJa B BO3yXe, MOJIydeHue, cobupaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIIOPOJA, HAOIIOJEHUE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IPEKpAIeHUsI TOpeHus (MoXkapa), 03HAKOMJICHHE C
o0Opa3lilaMu OKCHIOB U ONUCAHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, paclO3HaBaHUE U
U3ydeHHe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcuaoMm wmemu (1)
(BO3MOHO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 monb, uccneaoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C PAa3IUYHONW PAaCTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHWMYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOpaX KHUCIOT U IIEJIOYEH, M3ydeHUe
B3aumojeiicteus okcuga meau (ll) ¢ pacTtBopom cepHOW KHMCIOTBHI, KUCIOT C METallaMH,
peakuuii HeWTpaiau3alud, NOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajuia IpyruM U3 pacTBOpa COJIHU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Bakuenime
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBble TOMBITKK KJIacCU(PHUKAUM XUMHUUYECKHX dJeMeHTOB. [loHsaTHe o rpymnmax
CXOJHBIX DJIEMEHTOB (IIETIOYHBIE U IIETIOUYHO3EMENbHBIE METAUIbI, TaJIOTeHbl, MHEPTHBIEC Ta3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xuMmMuyeckux osiemeHtoB [l M.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [leproaudeckoid cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HUECKHN CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX sznep. HM3oromsl. Onektponbl. CtpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEeHTOB [leproandeckoil cucTeMpl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »JJEMEHTAa IO €ro IOJIOKEHUI0 B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Panyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETaJUTMYECKUX CBOMCTB MO TPYIITIaM U TIEPHOIaM.

3nauenue [lepuognmueckoro 3akona u Ilepuoguueckoil cCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIsl pa3BUTHS HayKU U npakTuku. J[. . Menaenees — y4€Hbll U IpaykJaHUH.

Xumudeckas CBSI3b. KoBanentnas (monsipHast u HETIOJISIPHAS ) CBSI3b.
DIIeKTPOOTPUIIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHAas CBS3b.



Crenenb  okucieHHs.  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu.  IIporecchl
OKHUCJICHUS U BOCCTaHOBJICHUS. OKHCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJEHCTBHE THIPOKCHA
[IMHKa C PacTBOpaMHU KHUCJIOT U ILEJI0Yel, MPOBEIECHUE OIBITOB, MILIIOCTPUPYIOIIUX MPUMEPDI
OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIHM (rOpeHre, Peakiiuy pa3ioKeHUs], COSUHEHU).

Mesxncnpeomemnuie ceasu

Peanuzanust MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XUMUU B § KJlacce OCYIIECTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TakK U IOHATHH,
SIBJISIFOLUXCSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTeCTBCHHO-HAyYHBbIC MOHSTHS: HAYYHBIA (DaKT, THIOTE3a, TEOPHs, 3aKOH,
aHaJIW3,  CHUHTE3,  KilaccupUKanus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJIeJIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTh, MOJICKYJIA, DSJICKTPHYSCKHNA 3apsiji, BEIIECTBO, TENO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIBI, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognueckuit 3axkoH. Ilepuommueckas cucremMa xumudeckux odaemeHtoB J[. M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJIbLUS U UX COCAUHEHHH B COOTBETCTBUM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJbI XUMHYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THIIA KPHUCTAUIMYECKOW PEMIETKM M BHJA XMUMHYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKMX BEIIECTB. XHMHYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPTaHWYECKUX COEIUHEHMM, TeHeTHdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYEeCKHX peakluil MO pa3Iu4yHbIM IpHU3HaKaM (IO YHUCIY U COCTaBy
YYaCTBYIOIIMX B pEaklUu BEIIECTB, MO TEIJIOBOMY 3(@exTy, M0 H3MEHEHHMIO CTENeHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[Tonsite o ckopocTH xumudeckoi peakuuu. [loHsTue 06 oOpaTUMBIX M HEOOPATHMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
karanuse. llonarne o XumuueckoM paBHOBecuU. PakTOphl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUU OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIX
peakiuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr o OanaHca.

Teopust 2IEKTPOIUTUUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIEKTPOJIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenens aucconuanuu. CHIIbHBIC U C1a0bI€ DIIEKTPOIUTHI.



Peakiun woHHOTO OOMEHA. YCIIOBHS MPOTEKAaHUs PEAKIWi MOHHOTO OOMEHa, MOJIHBIC U
COKpaIEHHBbIE MOHHBIE ypaBHEHUs peakiui. CBONCTBa KHUCJIOT, OCHOBAaHUM U COJEHl B CBETE
NpeJCTaBICHUNH 00 3JICKTPOTUTHUYECKON auccoluanuu. KadecTBEHHbIE peakiud Ha HMOHBI
[TonsiThe o0 rupoIn3e Cose.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauoB (rpadura W anMmasza), CIO0KHBIX BEIIECTB (XJIOpUAA HATpHs),
WCCIICOBAHUE 3aBUCUMOCTH CKOPOCTM XMMMYECKOM PEAaKIUM OT BO3ACUCTBHS PA3IUYHBIX
(akTOpOB, HCCIIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IpOLEcca AUCCOLMALUN
KHUCJIOT, ILIEJIOYe U cojeill (BO3MOXKHO HCIIONIb30BaHME BHUJEO MAaTEpUaioB), IPOBEIEHUE
OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs pEeakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOLUX [PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX pEAKIMi (rOpeHue, peakluu pasIokKeHUs, COEAMHEHUs),
pacrno3HaBaHME€ HEOPraHMYECKUX BEUIECTB C IIOMOIIBI0O KAauE€CTBEHHBIX PEAKLUIl Ha MOHBIL,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

Hemerauibl 1 MX COeJUHEHHSA

OOmast xapakrepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHue U (puU3MUecKue CBOMCTBA IMPOCTHIX BELIECTB — TraJOr€HOB.
XvMHYEeCKHEe CBOMCTBA Ha IpUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaM{, HEMETallaMu,
menoyamu).  Xsoposopopoa. ConsiHas — KMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIy4yeHHE,
npuMeHeHue. JlelficTBHe XJI0pa U XJIOPOBOAOPO/Ia HAa OPTaHM3M 4ejloBeKa. BaxkHelmue Xaopuasl
U UX HaXO0XJ/IEHUE B IPUPO/IE.

OO6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(HUKAIMKA KUCIOPOJa U cepbl. XUMHUECKUE CBOMCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHUMHUYECKHe CBoOMCTBa. OKCHIBI CEpbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KUCIOT M creunududeckue). XUMHUYECKHE peaKIHH,
Jekallue B OCHOBE HPOMBIIIICHHOTO croco0a MosyuyeHus: cepHoil KucnoTel. IlpumeHenue
cepHoll kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakliys Ha cyibgaT-uoH. Haxoxnenue
ceppl U €€ coelMHEHUM B TMpHUpoae. XHUMHUECKOE 3arpsi3HEHUE OKpYKalollell cpembl
COEMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6miass xapakrepucTuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpoCTpaHEHHE B Npupoje, (usmdeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4ecKHue
CBOWCTBA, MoylyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBRa,
npuMeHeHne. KauecTBeHHass peaknyss Ha MOHBI aMMOHMS. A30THas KUCIOTa, €€ IOJy4YEHUE,
dusznyecknue M XUMHYECKHE CBoOilcTBa (oOmMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
ynoOpeHnil. XuMHU4ecKoe 3arpsi3HeHUE OKpY»Karolleld Cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3JyXa, MOYBbI U BOA0EMOB). Docdop, amaoTponHble MOAUPUKALNUN
docdopa, dpuznueckne u xumudeckue cpoiicrBa. Okcup docdopa (V) u pochopnas kuciora,
¢u3mueckue M XUMHMYECKHE CBOWCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

O6mas xapakrtepuctuka 37eMeHTOB |VA-rpynmel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHHUS. YTJIepo/l, aJUIOTPOIHbIe MO (UKAINK, PacCIpOCTPAaHEHNE B



npupoje, Gu3ndecKkue U XMMUIeCKrue cBoicTBa. Ancopoumsi. KpyroBopor yriepoaa B mpupoe.
Oxcuapl yraepona, ux (GpU3MUecKue U XMMUYECKHE CBOMCTBA, IEHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMarta, NapHUKOBbIN 3¢ddekt. YroapHas kuciaora u eé
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBA, IOJy4deHHE U IpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-moHbL.  Vcmonmb3oBaHue ~ KapOOHAaTOB B OBITY, MEAWLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUAX YIiepoja
(MeTaH, 3TaH, ATWUJEH, AalETWIEeH, 3TaHOJ, IJIMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX TNepepabOTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [IOHATHE 0 OMOJIIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oeskax, yIrieBoJaXx — M MX pOJM B KM3HM YeloBeka. MarepuaabHOE €JUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4Y€HHE M MPUMEHEHHE.
CoenuaeHnss kpemMHusi B mpupone. OOmme mnpencrasicHus o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIIEHHOCTH. Baxuelme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIbHBIX MATEPHAIIOB B TIOBCEJHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3l0B HEOPraHUYECKHX BELIECTB, CBOWCTB COJITHOW KHCIIOTHI, IIPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromme (U3NIeCKUe W XUMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMJIEHHME C 00pa3llaMy XJIOPUIOB (TaJIOT€HU[IOB),
O3HaKOMJIEHHE ¢ oOpa3uamMu ceppl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepuaoB), HaOdIoleHUEe Ipolecca OOYrJMBaHMS — caxapa Iox  JeiicTBHEM
KOHLEHTPUPOBAHHON CEPHOI KUCIOThI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, MPOBEJACHUE KaueCTBEHHOM peaklMM Ha cynb(aT-uoH U HaOJ0JIeHuEe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHUAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpEeHNUH,
MoJlyueHue, coOMpaHue, paclo3HaBaHUE M HU3Y4YEHHE CBOICTB aMMMaka, IPOBEJIECHUE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUs U Qocdar-uOH M HU3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB), W3YUYE€HUE MOJETEeH KpUCTAIMUECKUX PEIETOK aiaMasa,
rpaduta, ¢ymepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U M3y4YeHHE CBONCTB YIJIEKHCIIOTO ra3a, NMPOBEJEHHE KAUeCTBEHHBIX PEaKIMid Ha KapOOHAT M
CHWJIMKAaT-HOHBl W W3Y4YEHHME IPU3HAKOB MX IPOTEKAHHS, O3HAKOMIICHHE C MPOLYKIHUEH
CHJIMKaTHOM IMPOMBINIJIEHHOCTH, PElIeHHE SKCIIEpUMEHTANbHBIX 3a/ad Mo TeMe «Baxnelmme
HEMETAJUIbl U UX COCTUHEHUS.

Metayibl M X COeIMHEHUS

OOmast xapakTepUCTUKA XHWMHYECKHX OJIEMEHTOB — METAJIOB HAa OCHOBAHHUU MX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux 3mnemMeHToB . 1. MenzaeneeBa u ctpoeHus
atoMoB. CTpoeHue MeTaioB. MeTalnueckas CBSI3b M METAJJIMYECKas KpUCTaIndyecKas
peméTka. OIEKTPOXUMHUYECKUH psA HanpspkeHMH MeraioB. dusnueckue M XUMHYECKHE
cBoiicTBa MeTayuioB. OO1Me crocoObl mosyyeHuss MetaioB. [IoHsATHE 0 KOPPO3UM METAIJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOoppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH32a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.



[Ilenounbie MeTauibl: TTookeHUe B [lepuoanueckoi cucteMe XMMUYECKUX 3JeMeHTOB [1.
N. Menpaeneesa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbICE METAIBI MarHWl M Kajublui: TmosokeHwe B Ilepuoanueckoit
cucremMe xumMuueckux aemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3nYecKue U XMMHUYECKUE CBOMCTBA MarHus M Kajblus. BaxkHeiune coelnHeHus
KaJIbIHs (OKCHJI, THAPOKCUI, COJH). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHCHHUSI.

AnmtoMunuii: nonoxkenue B llepumoamyeckoir cucteMe Xumudeckux snaemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHHE B mpupoje. Ousznyueckne U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THUPOKCH]IA ATTFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckoit cucrtemMe xumuyeckux osnementoB JI. .
MenneneeBa, CTpoeHUE aTOMa, HaxOXAeHUE B mpupoae. Ouznueckue 1 XMuMUYECKHUE CBOMCTBA
sxkene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIy4CHHE.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE ¢ O0Opa3liaMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUICOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBUS OKCUA KaJbIUs U HATPUS C BOJOM (BO3MOYXKHO UCIOJIb30BaHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHNE CBOMCTB JKECTKOM BOJBI, IpoIlecca TOPEHUS XKeile3a B
KHCIIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHHWE  BUICOMATEPHUANIOB), IPU3HAKOB  IPOTCKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblus, aFOMUHUS, [TUHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U OMMCAHKUE MPOIIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPUS,
KaJIMsg ¥ KaJblHsA (BO3MOYKHO HCIIOIB30BAaHUE BUICOMATEPUAIIOB), UCCIICAOBaHUE aM(DOTEPHBIX
CBOMCTB T'HJIpOKCHA alFOMUHUS U TUAPOKCUA IIMHKA, PEIICHHUE YKCIEPUMEHTAIBHBIX 3a7a4 10
TeMe «BakHeuIe MeTaJUIbI U UX COSTMHEHUS.

XuMus M OKpyxKamoLas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax U
OTPAaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIICH cpefbl (TpeebHas A0MyCTUMas KOHIICHTPaIUs
BeniecTs, qanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIE MATEPUAJIBI).

Meswcnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHBIX CBS3€H MpHU U3YYEHUH XUMHUHU B 9 Kilacce OCyIeCTBIISETCS
yepe3 HCMIOJb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSITHH,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTeCTBEHHO-HAYyYHbIE TOHSTHS: HAay4YHBIA (akT, THUMOTE3a, 3aKOH, TEOpHs,
aHanms3, CHUHTE3, KIaccudukanus, MEPUOIUYHOCT, HaOII0ICHUE, AKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE, TAPHUKOBBINA dPPEKT, TEXHOIOTHSI, MATEPUAIHI.

®dusnka: Marepus, aroMm, OJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaIMOAaKTUBHOCTh, MOJIEKYyJa, DSJEKTPUUECKUH 3apsij, TMPOBOAHHUKH, TOJYIPOBOIHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHME BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHCTAJUIMUECKass pEMmIETKa, CIJIaBbl, (U3UUYECKUE BEIUYUHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.



buonorus: dorocuHTe3, npixanwe, Omocdepa, IKOCHUCTEMA, MHUHEpAIbHBIC YIOOpECHHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadusi: armocdepa, rtuapochepa, MHHEpPAIbI, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZI€ O0Y4YEHHUSI XMMUU B €JMHCTBE YU4EOHOM M BOCITUTATEIBHOM 1EATEIIBHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOMIMXCSI PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATEIBHOCTH NP BBIMOIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW NesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNKHA CBOMX TOBApPHUINEH C MO3WIHMHA HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH M COCTABIISIONINE OCHOBY JIJIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

NIO3HABATENbHBIE MOTHBBI, HANPABJICHHBIE Ha IIOJIyY€HHE HOBBIX 3HAHUH IO XUMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB W SIBJICHUH, II03HABATEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4yeOHBIMH TEKCTaMHM, CIIPABOYHOM JHUTEpaTypoi, AOCTYMHBIMH TEXHHYECKUMHU CPEICTBAMU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUs] alKorojsi, HApKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOICHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy W pe3ylibTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE Ha OCHOBE IPHUMCHEHHSI
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJJalITUPOBATHLCS B MPO(ECCHOHAILHOU CPeJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHNE [IEHHOCTH 3J0pPOBOTO M 0E30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOEC OTHONICHWE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU HIOHCﬁ;

CHOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4aeMble TPU H3YUYCHHUH XUMUH, IS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJbTYPBI, OCO3HAHUS TNTOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX peIIeHUs
MMoCpeACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocrase MCTAIPECAMCTHBIX PEC3YJIbTATOB BbIACIAIOT 3HAYMMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUS, NMPUHLUI, FMIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUW U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[IEJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHUBEpCAIbHbIC y4eOHBIC JEHCTBHUS (IIO3HABATEIBHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOM JIeATEIIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOT0O MBIINUJICHUSA TIIPU OCBOCHUH 3HAHHUH:
pacKpbhIBaTh CMBIC] XHMHUYECKHX TIOHATHH (BBIIENATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SIBIEHUN, BBIOMpATh OCHOBAaHUS M KpUTEpPUM I KiaccU(UKalUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYIMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YUCHUS, CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIC, JICyKTUBHBIC,
10 QHAJIOTUH ), JIeJIaTh BBIBOJBI M 3aKITFOUCHHUS,

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHUS MOHATUS (MpPEIMETHbIE U MeTanpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM peakiMd — TP PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTE€PHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U W
NPOTHBOPEYHS B U3YYaEMBIX MPOLIECCAX U SIBICHUSX.



Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

YMEHHE HCIOIb30BaTh MOCTABJICHHBIC BOMPOCHl B KAueCTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3alMM M MPOBEICHHUIO YYECHHYECKHX
AKCIIEPUMEHTOB, YMEHHUE HAOIIOAATh 32 XOJ0M IIPOIIECCa, CAMOCTOSTENILHO IIPOrHO3UPOBATh €TI0
pe3yibTatr, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJIeNIaHHOM paboTe.

PatGora ¢ undopmaumeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3TUIHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIaeMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XUMHYECKOTO COJIep)KaHUs, CIpaBOYHbIE TmocoOus, pecypchl WHTepHeTa), KpPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIPOCHI IIPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
onpeAenéHHOr0 THIMA, MPUOOPETeHHE OMbITa B O0JACTH HUCHOIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO KCIIOJIb30BAHUS PA3IUYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBHYIO (HOpPMY IpenCTaBICHUSI
MH(pOpMallMl U WUTIOCTPUPOBATh pEIIaeMble 3a/ayd HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON W HCCIeI0BaTEIbCKOU
NEeSITeIbHOCTH HH(POPMAIIHIO O BIHSHUH MPOMBIIIUIEHHOCTH, CEIBCKOTO XO3SHUCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPYXKaroLIeH NPUPOIHON CPEIbL.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

yMEHHsI 3aJaBaTh BOMNPOCH (B XoJe auanora © (WiIu) OUCKYCCHU) MO CYLIECTBY
oOcyxxgaemMoil Tembl, (OPMYIMpPOBaTH CBOM IPENJIOKEHUS OTHOCUTENBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIIATH MOMyUYEHHBIE PE3YIbTaThl MO3HABATEIHHOMN AESITETFHOCTH B YCTHBIX
M THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 PEe3yabTaTOB BBIMOJHEHUS XHMHUYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPaTOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSl y4eOHOrO COTPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUHM BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIaCOBaHMs NO3UIMI (0OCyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JCUCTBHI, ONpeaesieHue KPUTEPHEB TI0 OIEHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasitTuBHbIe YHUBepcaJibHbIe yueOHbIe 1eiicTBHS:

YMEHHE CaMOCTOATEIbHO ONPENENSITh LIEeTU ACSTeNbHOCTH, MJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JESTEIBHOCTh, BBHIOMPATH
HaubOonee dD(PQEeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX H  TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA AITOPUTM JEHCTBUI MpU
BBHIITOJIHEHUH 33JaHUH C yYETOM TMONydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIECTBaX M PEaKIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1€y,
YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeMble B YCIOBUU 3aJaHUI.



HPEAMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3yabTATOB IO OCBOCHHIO OO0S3aTEIBHOTO COACPIKAHWS,
YCTaHOBJICHHOTO JaHHON (QenepanbHOil pabodeid TpOrpaMMoi, BBIICISIOT: OCBOCHHBIC
oOydJaromuMucs Hay4yHble 3HAHHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBl JAEATEILHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHHUSA, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYAIIHSIX.

K xonuy oOyuenus B 8 kJiacce nmpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIMXCS YMEHHUI:

® DaCKpBIBATh CMBICI OCHOBHBIX XMMHMYECKHX IIOHATHH: aTOM, MOJIEKYJd, XUMHUYECKHH
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIAPHBIM O00BEM, OKCHJ, KHUCIOTa, OCHOBaHME, COJb,
AIIEKTPOOTPHIIATENIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYEeCKas peaKiusi, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (eKT peakuuu, siApo aToMa,
JJIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOUTa b, paJuyc aromMa, XMMHUYECKas CBs3b,
NOJIIpHAasl M HEINOJIApHAas KOBAJICHTHAs CBA3b, MOHHAS CBSI3b, MOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacCTBOPE;

® WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX IIOHATHH M INPUMEHATH ITH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJHKY [UIS COCTaBJeHHs (OpMyNl BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

® OIIPEJENSATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COEJUHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

epackpsiBaTh cMbic llepnoanueckoro 3axona JI. M. MeHneneeBa: neMOHCTpHUpOBAThH
MOHMMAHHE TMEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX
nosiockeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

®ONMCHIBATh M XapakTepuzoBaThb TalOnuuHyio (opmy Ilepuoanueckoil cucrembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeeseHue UX M0 JIEKTPOHHBIM CII0SIM);

e kjlaccu(pUIMpPOBaTh XUMHUYECKHE 3JIEMEHTHl, HEOPraHWYECKHE BEIIEeCTBA, XUMHUYECKUE
peakuuu (IO YMCIYy M COCTAaBY y4YacTBYIOUIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY
apdexry);

® XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3IUYHBIX
KJIaCCOB,  NOJTBEp)KJasi  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;



® IPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTHM OT HMX Kay€CTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPALICHUHN B Pa3IUYHBIX YCIOBUSX;

® BBIUUCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYEO MAacChl BEILIECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMEHTa Mo (HopMylie COeAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUUYECKON PEAKLINK;

® [IPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON NEATEIbHOCTH — aHAJIW3 U CUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIHIO0, KIAacCU(UKALUIO, BBISBICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JUISl M3YYEHUs CBOMCTB BEIIECTB M XHMHUYECKUX PEaKUUU,
€CTECTBEHHO-Hay4YHbIE ~ METOJbl  MO3HaHWs  —  HaONMIOJAeHWe,  H3MEpeHHue,
MOJIEJUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

ecjeloBaTh IMpaBWJIaM TMOJb30BaHUS XMMHUYECKOM ToOcynoil U 1abopaTOpHBIM
000py/I0BaHHEM, a TAaKXe MpaBWIaM OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHUIO
U CcOOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOAAa M KHUCIOpPOJa), MPHUTOTOBICHHUIO
pacTBOPOB C ONPENECIEHHON MacCOBOM JI0JIEN pacCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
Y NPOBOJIUTh XUMMHUYECKUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIaKMYC, (PeHOIPTAICNH, METHIIOPAHXK U JPYTHE).

K konmy oOydeHus B 9 kjacce IpeaMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

® DaCKpbIBaTh CMBICJ OCHOBHBIX XMUMHYECKUX TMOHSTHI: XMUMHYECKHUU 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas peaklMs, XUMHUYecKas
CBSI3b, TEIIIOBOM 3(PEKT peaklnuu, MOJb, MOJSIPHBIH 00BEM, PacTBOp, ANIEKTPOIUTHI,
HEDJIEKTPOIIUTHI, DJIEKTPOJIUTHYECKAsT JUCCOLMAIMUS, pEeaKklUWd HOHHOrO OOMEeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE peaKluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAaHOBUTEIb,
OKHCIICHME€ M BOCCTaHOBJIEHHE, alJIOTPONus, aM(OTepHOCTh, XMMHYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, MeTaJUIM4ecKas), KpUCTaUIM4ecKas pemérka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, NpeaelbHO JIOIyCTHMas
koHueHTpauus [1/IK BemecTsa;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUH U TNPUMEHSTh 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHU;

® [ICIIOJIB30BAaTh XHMMUYECKYIO CHUMBOJIMKY [UIsl COCTaBJeHHS (OpMyNT BEIIECTB H
YPAaBHEHUN XMMUYECKUX PEAKIUH;

® OIIPEIENISITh BAJIEHTHOCTh M CTENEHb OKUCIIEHUSI XUMHUYECKUX 3JIEMEHTOB B COETUHEHUSIX
pa3IMYHOTO COCTaBa, IMPHUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
coeMHEeHUH 1o (¢opMmynaM, BHJ XUMHYECKOM CBsS3M (KOBaJEHTHas, WOHHa,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HMOHA IO XUMHUYECKOMH
dbopMmyre, xapakTep Cpelbsl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COENUHEHUH, TUI
KPUCTAIIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbich [lepuoanueckoro 3akona [[. 1. MenaeneeBa u AeMOHCTPUPOBATH €TI0
NOHMMAaHME: ONKMCHIBATh M XapakTepu3oBaTh TabiauuHyto (opmy Ilepuonnyeckoit
CHCTEMBl XMMMYECKHX OHJIEMEHTOB: pa3iHuaTh MOHATHS «TjaBHasg mnoxarpymma (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOphlE MMEIOTCS B MEPUOAUYECKON Tabnuue, ¢



YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsia sizipa, oo1ee YuCiIo MEKTPOHOB U pacIpeiesieHHe X 10 JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COCIMHEHUH B IpeJeax MalbIX MMEPUOJIOB U TJABHBIX MOATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

¢ KiIacCU(UIMPOBATh XUMHUYECKHE 3JEMEHTHI, HEOPTraHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (110 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHX dJIEMEHTOB);

® XapaKTepu3oBaTh (OMUCHIBATh) OOIME W crHeuu(pUUIecKue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, IOATBEPAK/Ias ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

® COCTaBJIATh YPABHEHMSI 3JIEKTPOIUTHUUECKON AMCCOLMAIMM KHUCIOT, ILIEJI0YeN U cojei,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKlMii HOHHOr0 OOMEHa, YpaBHEHUS PeaKIIUid,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHME TE€HETHYECKOW CBS3M MEXIY BeElIeCTBAaMU
Pa3INYHbIX KJIACCOB;

® PaCKpBIBaTh CYIIHOCTh OKHCJIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHUNA IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKuil;

® [[POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT HX CTPOEHHUS, BO3MOXKHOCTH
POTEKaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

® BLIYKCIISATE OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILLECTB, MacCOBYIO
JIOJIF0 XMUMHUYECKOT0 3JIEMEHTA 0 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMHUUYECKOM peakluu;

ecoOMIOIaTh  MpaBHWJA TIOJB30BAHMS XUMHUYECKOW TOCYAOH ©  J1TaOOpaTOpPHBIM
o0opy/soBaHUEM, a TakKe IMpaBuiIa OOpallleHUs C BEIIeCTBAMHU B COOTBETCTBHH C
MHCTPYKIUSMHU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO Ta3a);

® [IPOBOJUTH PEAKIMM, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB PAa3JIMYHBIX BEIIECTB:
pacno3HaBaTh OMNBITHBIM IMYTEM XJIOpPHA-, OpoMuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHJIMKAT-, cyiab(aT-, TMIPOKCHUA-MOHBI, KATHOHbI AMMOHMS W HOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PaCTBOPaX HEOPraHUUECKUX BEILECTB;

® [PUMEHATh OCHOBHBIE OIEpPAlMM MBICIUTEIBHON ACSITEIBHOCTH — aHalW3 M CUHTES,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3allUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSA3€M — JUISI M3YYEHMsS] CBOMCTB BEIIECTB M XUMHUYECKHX PEaKLMi, €CTECTBEHHO-
HayyHble METOJbl I[O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peasbHbI ¥ MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne Haumenosanue @ KoanuecTBo 4acoB DJIeKTPOHHbIE Crnoco0ObI HTOTOBBIX Cnoco0 oneHkn
n/ pa3esioB U TeM Bcer  KoHTpoabH IpakTHyeck (undposbie) IUIAHMPYEMbIX HTOTOBBIX
n NPOrpaMMmbl 0 bIe paGoThI e paGoTb o0pa3oBaTe/ibHbIE pe3yJbTaToB ¢ IUIAHUPYeMBbIX
pecypchl yKa3aHHeM 3TanoB Ux pe3yJibTaToB
¢popmupoBanus
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
11 Xumus — 5 2 bubnuotexa [HOK pacKpbIBaTh CMbICIT IIpakTnueckas
Ba)kHast 00J1aCTh https://m.eds00.ru/7f418 =~ OCHOBHBIX XUMHYIECKHX pabora, yCTHBII
€CTEeCTBO3HAHUSA U 37c MOHATHI: aTOM, MOJIEKYJa,  OIpOC,
MPAKTUYECKON XUMHUYECKUN DIIEMEHT, TECTUPOBAHUE
eI TEIbHOCTH MIPOCTOE BEILIECTBO,
YeloBeKa CJI0HOE BEIIECTBO, CMECh
1.2 BemecrBa n 15 1 bubnuorexa [HOK YMeTp nenosib30BaTh YcrHblii onpoc,
XHUMHUYECKHUE https://m.edsoo.ru/7f418 =~ xuMHUYECKHE HIEMEHTHI TEePMHHOJIOTHYECK
peakuuu 37c CUMBOJIUKY ISt Ui TUKTaHT
cocTaByieHUs popMyIl
BEIIIECTB U YpaBHEHUH
XUMHUYECKHUX peaKIuii
Hroro no pasneny 20
Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HEOPraHUYECKHUX BelEeCTB
2.1 Boznayx. 6 bubmuorexa [JOK KJ1IacCu(UIIMpoBaTh TepmuHOIOTHYECK
Kucnopoz. https://m.edso0o.ru/7f418 XUMUYECKHE PEeaKiuu (T10 W TUKTAHT,
[Tonsarue 06 37c YUCITY U COCTaBY YCTHBIN OIpOC,
OKCHJIaX YUYaCTBYIOUIUX B PEaKIUU TECTUPOBaHUE
BEIIECTB, 110 TEIUIOBOMY
sddexry)
2.2 Bognopon. 8 1 bubnmoreka [IOK KJaccu(puIpoBaTh TepMuHonornueck



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

Ilonsatue o https://m.edsoo.ru/7f418 XUMHUYECKUE peakiuu (1o UM JUKTAHT,
KHCIIOTaX M COJISX 37c YHCITy U COCTaBY YCTHBIN OIpoC,
YYaCTBYIOIIMX B PEAKIUH TECTUPOBAHUE
BEIICCTB, 110 TEIJIOBOMY
apdexry)

2.3 Bopa. PactBopsl. 5 bubmmoreka [IOK KJaccu(puIpoBaTh TepmuHONIOTHYECK
ITousTue 00 https://m.edso0.ru/7f418 = xummyeckue peakuuu (10 U JUKTAHT,
OCHOBaAHHAX 37c YHCITy U COCTaBY YCTHBIN OIpoC,

YUYACTBYIOLIMX B PEAKIIUU TECTUPOBAHUE,
BEIIIECTB, 110 TEIUIOBOMY PaKTHYECKast
s dekry) pabora

2.4 OcHOBHbBIE 11 bu6nuoreka [IOK MPUMEHSATh OCHOBHBIE TepMuHoOJIOrHYECK
KJIACCBI https://m.eds00.ru/7f418 = onepauuu MBICIUTEILHOM Ui JUKTAHT,
HEOPraHMYECKUX 37c JIEATEILHOCTH — aHAIU3 U YCTHBIN OIPOC,
COCIMHEHUI CUHTE3, CpaBHEHHUE, TECTUPOBAHUE,

000011eHue, IpaKTHYECKast
CHUCTEMaTH3AITHIO, pabora
BBISIBIICHUE TPHYUHHO-
CIIEACTBEHHEIX CBS3CH —
JUTSL U3yYEHHS CBOWCTB
BEIIIECTB U XUMHYECKUX
peaKLuii;
€CTECTBEHHOHAYYHbBIC
METO/IbI TO3HAHUS —
Ha0II0IeHNE, U3MEpPEHNUE,
MOJICJTMPOBaHUE,
AKCIIEPUMEHT (peaibHbIN U
MBICJICHHBIN )

Hroro no paznery 30

Paznen 3. Ilepuoanuecknii 3axoH u [lepuoguueckas cucrema XuMmm4eckux 3jemMeHToB /1.


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

H. MenpaeneeBa. CTpoe}me aToMoOB. XMMHYeCKas CBsA3b. OKHCIUTEILHO-

BOCCTAHOBUTC/IbHBIC PCAKIITUHN

3.1 [lepuoanueckuii 7
3aKOH U
[Iepnognueckas
cucremMa

XUMUYECKHUX
snemenToB . 1.
Menneneena.
Crpoenue atoma

3.2 XumMmnueckas 8
CBSI3b.

OKHUCIMTEIIFHO-
BOCCTAHOBUTEJIbH

bIC pEaKIUU

bubnnoreka LIOK
https://m.edsoo.ru/7f418

37c

bu6mmoteka [IOK
https://m.edsoo.ru/7f418

37c

PacKpeIBaTH CMBICIT
ITepuonnueckoro 3akona /1.1.
Meneneesa:
ACMOHCTPpUPOBATh IOHNUMAHUC
NEPUOANYECKON 3aBUCHMOCTH
CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT UX IOJIOKEHUS
B [lepuoaunueckoii cucreme

pacKpbIBaTh CMbICIT
[Tepnonuueckoro 3akona JI.1.
Menneneena:
JIEMOHCTPHUPOBATh TOHUMAHUE
MEePUOINYECKON 3aBUCUMOCTHU
CBOMCTB XUMHYECKUX
3JIEMEHTOB OT UX IOJ0XKCHUS
B [Iepnoanueckoii cucreme

Tepmunosiorny
€CKMI INKTaHT,
YCTHBIH OIIpoC,
TECTUPOBAHUE,
MIpaKTUYECKast
pabora

Tepmunosiorny
€CKHMI IMKTaHT,
YCTHBIH o1poc,
TECTUPOBaHUE,
MpaKTH4ecKast
pabora

Hroro no pasneny 15 bubnuoreka [JOK
https://m.edsoo.ru/7f418
37c

PeszepBHOe Bpemst 3 bubnmnoreka [JOK
https://m.edsoo.ru/7f418
37c

OBIIEE 68

KOJIMYECTBO

YACOB IIO

I[TPOTPAMME



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
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9 KUIIACC

Ne HanvmenoBanne @ KojandecTBo 4acoB DJIeKTPOHHbIE Cnoco0nl Cnoco0 oneHkun
n/m pasesioB U TeM Becer Koutponbn Ilpakrtnueckn  (umdpoBbie) HUTOTOBbIX HUTOTOBbIX
NPOrpaMmbl 0 ble paGoTbl e paGoThI o0pa3oBare/ibHbIE IVIAHMPYeMbIX IVIAHMPYeMbIX
pecypcsl pe3yJbTaToB ¢ pe3yJbTaToB

yKa3aHHeM 3TaNoB
ux (popMHUPOBAHUS

Pa3znea 1. BemmecTBO M XUMH4YeCKHEe peakul

11 IToBTOpEeHue n 5 1 bubnmoreka [JOK pacKpbIBaTh CMbICI TepMuHosiornye

yriayOnenue
3HAHHUHI
OCHOBHEBIX
pazzienoB Kypca 8
Kjacca

https://m.edsoo.ru/7f41a

636

OCHOBHBIX
XUMHYECKHX
IIOHATUI: PacTBOD,
AIIEKTPOIIUTHI,
HEJJIEKTPOJIUTHI,
ANEKTPOITUTUIECKAS
JMCCOLIMAIINS,
peaKIyu HOHHOTO
oOMeHa,
KaTaim3arop,
XUMHYECKOe
paBHOBecCHE,
oOpaTumble U
HeoOpaTUMble
peaKIu,
OKHUCITUTEITEHOBOCCT
AHOBUTEIILHBIC
pEaKInH,
OKHCITUTEITb,
BOCCTAaHOBHUTEIb,
OKHCIICHHE U
BOCCTaHOBJICHUE,
AJUTOTPOTIHA,

CKUil TUKTaHT,
YCTHBIN OITPOC



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

1.2

OCHOBHBIE
3aKOHOMEPHOCTHU
XUMHYECKHAX
peakuuii

bubnuoreka [JOK
https://m.edsoo.ru/7f41a
636

amM(OTepHOCTH,
XAMHYECKas CBI3b
(xoBasIcHTHaA,
HOHHA,
MeTayuTnIecKas),
KpHUCTaJUIMYECKas
pEILIETKA, CIJIABbI,
CKOpOCTh
XUMHUYCCKOU
peakiumn
COCTaBJIATh
ypaBHEHUS
ANEKTPOIUTUYECKOMN
JIACCOIHAITAN
KHCJIOT, IIeI0YeH 1
CoOJIEH, IMOJTHEBIEC U
COKpaIlEHHBIE
YpaBHEHUS peakLHi
HOHHOTO OOMEHa,
COCTaBJIATh
YPaBHEHUs pEaKItii,
MTOATBEPKTAFOIIIHNX
CyIIIECTBOBaHUE
TCHETHYSCKOM CBS3U
MEXy BellleCTBaMHU
Pa3IMYHBIX KJIACCOB;
MPOTHO3UPOBATH
CBOICTBA BEIIIECTB B
3aBHCHUMOCTH OT UX
CTPOCHHS,
BO3MOXKHOCTH
MIPOTEKAHUS
XAMHYECKHX

TepmuHosiornue
CKUil TUKTaHT,
YCTHBIH OIpoC,
TECTUPOBAHUE,
MpaKTUYECKast
pabora



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

IIPEBPALLCHN B

pa3IMYHBIX
YCIIOBUSAX
1.3 DNEKTPOIUTHYEC 8 1 bubmuorexa [IOK IIPOBOAMTH peakuuyu, TepMuHOIOrMYE
Kas https://m.edsoo.ru/7f41a MOATBEPKIAIOIIKE CKHMH TUKTaHT,
JHCCOIMAlIUS. 636 Ka4eCTBEHHBIN YCTHBIU OITPOC,
XuMu4eckue COCTaB Pa3IMYHbIX TECTUPOBAHUE
peaxkuuu B BELIECTB:
pacTBopax pacro3HaBaTh
ONBITHBIM ITYTEM
XJIOpHUI-, OpOMHUI,
noau, kKapOoHar,
docdar, cunmkar,
cynbdar,
THJIPOKCHUINOHBI,
KaTHOHBI aMMOHHSI,
MOHBI U3YUYEHHBIX
METaJIJIOB,
MPHUCYTCTBYIOIIUE B
BOJIHBIX pacTBOpax
HEOPTaHUUYECKUX
BEIIICCTB
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
2.1 Oo6as 4 bu6mmoreka [JOK Hcnoab3oBaTh Tepmunonoruue
XapaKTepHCTHKA https://m.edsoo.ru/7f4la = xumuueckyro CKHI TUKTaHT,
XUMHYECKHUX 636 CUMBOJIUKY JJIsI YCTHBIH OIpoc,

3meMeHToB VIIA-

TPYIIIIBL.
T"amorens!

COCTaBJICHUS
dbopmys BEIIeCTB U
ypaBHEHUU
XUMHUYECKHX
peaxkuuii;

TEeCTUPOBAHUE,
MIpaKTUIeCKast
pabora



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

2.2

2.3

Oomas
XapaKTEePUCTHKA
XUMHUYECKUX
sneMmeHToB VIA-
rpynnsl. Cepa u
€€ COCIMHEHUS

Oobmas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB VA-
rpymmsl. A30T,
docdop u ux
COETMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a
636

ONpPENEATh
BaJICHTHOCTh U
CTENEHb OKUCIICHUS;
ONpENENATh
IIPUHAJIEKHOCTh
BEILECTB K
OIPEIEIEHHOMY
KJIACCY COCIMHEHUI
o Gopmynam
XapaKTEpU30BaTh
(ormuchIBaTH) O0IIHE
XUMUYECKHE
CBOIICTBA BEILIECTB
Pa3IMYHBIX KJIACCOB,
MOATBEPIK IS
OIucaHue
npuMepamMmu
MOJIEKYJIIPHBIX
YPaBHEHUHU
COOTBETCTBYIOILINX
XUMUYECKHUX
peakuui
XapaKTEepU30BaTh
(omuchIBaTh) OOIIIHE
XUMUYECKHE
CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB,
MTOATBEPIKIAs
OTMCaHue
npuMepamMmu
MOJIEKYJIIPHBIX
YPaBHEHUHU
COOTBETCTBYIOIINX

TepMunosiornye
CKHH JUKTaHT,
YCTHBIH OIpoC,
TECTUPOBAHUE

Tepmunosiornye
CKHMH TUKTAaHT,
YCTHBIH OIpoC,
TECTUPOBAHUE



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

XUMHNYCCKHUX

peakuui
24 OO6mas 8 1 bubnuoteka [JOK XapaKTEePU30BaTh Tepmunoorunyie
XapaKTepPUCTHKA https://m.edsoo.ru/7f4la = (ommceiBaTh) 0OMIIHE CKHIi IUKTAHT,
XUMHYECKHUX 636 XUMHYECKHE YCTHBIN OIpoC,
as1eMeHTOB |V A- CBOMCTBA BEILIECTB TECTUPOBAHUE
TPYHIIBL. YTIEPOX pa3IMYHBIX KJIACCOB,
U KPEMHH U UX MOJATBEPKIast
COEIMHEHUS OIMKCaHue
npuMepamMu
MOJICKYJISIPHBIX
YpaBHEHUU
COOTBETCTBYIOIIUX
XUMHYECKHX
peakuui
Htoro no paznemny 25
Pa3nen 3. MeTauiibl U UX COeIMHEHUS
3.1 OO01mue cBoiicTBa 4 bu6mmoreka [JOK XapaKTEepU30BaTh Tepmunonoruue

MCETAIJIOB

https://m.edsoo.ru/7f41a
636

(onuceIBaTh) o0IIHE
XUMHUYECKHE
CBOMCTBA BEIIECTB
Pa3INYHBIX KJIACCOB,
MOJATBEPIK1ast
ONMCAHHE
puMepamMu
MOJIEKYJISIPHBIX
YPaBHEHUHU
COOTBETCTBYIOIIUX
XUMHUYECKHUX
peaKkumii;
COCTaBJIATh
YpaBHEHHUS

CKH#l TUKTaHT,
YCTHBIH OIpocC,
TECTUPOBAHUE,
MpaKkTUYecKast

pabota



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

3.2

Baxxueiiniue
METaJUIbI U UX
COEIMHEHUSI

Hroro no pasgeny

16

20

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

AJIEKTPOJIUTUYECKON
JIHCCOIHAIIAN
KHCJIOT, IIeJIoUeH 1
COJIEH, ITOJTHEBIC U
COKpaIlEHHBIE
ypaBHEHUS peaKkIuid
HOHHOT'0 OOMEHA;

XapaKkTepUu30BaTh
(ormuchIBaTH) 00IIHE
XUMUYECKHE
CBOIICTBA BEILIECTB
Pa3IMYHbIX KJIACCOB,
MOATBEPIKIast
ONHUCaHue
npuMepamMmu
MOJIEKYJIIPHBIX
YpaBHEHUU
COOTBETCTBYIOIINX
XUMHUYECKUX
peakumii;
COCTAaBJISTh
ypaBHEHUS
AIEKTPOIUTUYECKOMN
JIMCCOIMAlun
KHCJIOT, IIeJI04el U
COJIeH, MOIHEIE U
COKpAILIEHHBIE
YPaBHEHUS PEaKIni
HOHHOr0 OOMeEHa;

TepMunosiornye
CKHH JTUKTaHT,
YCTHBIH o1poc,
TECTUPOBAHUE



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

Pa3nen 4. Xumus u okpyxkaonias cpeaa

4.1 BemecrBa u
MaTepuajbl B

JKHN3HH 4YCJIOBCKA

3

but6mmoreka [JOK
https://m.edsoo.ru/7f41a
636

XapaKTepUu30BaTh
(ormuchIBaTH) 00IIHE
XUMUYECKHE
CBOIICTBA BEILIECTB
Pa3IMYHBIX KJIACCOB,
MOATBEPIKIase
ONuCaHue
puMepamMmu
MOJIEKYJIIPHBIX
YpaBHEHUU
COOTBETCTBYIOIINX
XUMUYECKHUX
peaKuuii;
COCTaBJISITh
YpaBHEHUS
ANEKTPOJIUTUYECKON
JUcconManuu
KHCJIOT, IIeJI04el U
COJIEH, TIOJTHBIE U
COKpAaIIEHHBIE
YpaBHEHUS PEaKIUi
HOHHOr0 OOMeEHa;

TepMunosiornye
CKHH JUKTaHT,
YCTHBIH OIIpOC,
TECTUPOBAHUE

Hroro no pasneny

PeszepBHOE Bpems

but6mmoreka [IOK
https://m.edsoo.ru/7f41a

636

OBILEE
KOJIMYECTBO
YACOB IO
[IPOTPAMME

68
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IHHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne Tema ypoka Kosaun4vecTBo 4acoB Hara JJIeKTPOHHbIE
n/n Bcero Kontpouns [paktuueckue  HM3yYeHMsi  HH(ppOBHIe
HbIE paboThI o0pa3oBaTejibHbIE
paboThI pecypcsbl
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 bubmuoreka [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [Tonsatre o MeTogax MO3HAHUSA B XUMUU 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227e
3 [Tpaktuueckas padota Ne 1 «[IpaBuna 1 bubnuorexa [JOK
paboThI B 1a00paTOPHH U IPUEMBI https://m.edsoo.ru/ffod23dc
oOparnieHus ¢ 1a00paTOPHBIM
000pyIOBaHUEM
4 Yuctele BemecTsa U cMecu. CIIocoOb! 1 bu6mmoreka [IOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
5 [TpakTryeckas padora Ne 2 «Pa3nenenue 1 bubnuoreka [IOK
cMmecelt (Ha mpuMepe OYMCTKH OBAPEHHOM https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE dTIEMEHTHI. 3HAKU (CHMBOJIBI) 1 bubnunorexa [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cnoKHBIE BENIECTBA 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubnuorexa [JOK
https://m.edsoo0.ru/ff0d2d50
10 3aKO0H IOCTOSIHCTBA COCTaBa BEILECTB. 1 bu6mmoreka [IOK

Xumunueckas popmyna. BaneHTHOCTD
aTOMOB XMMHMYECKHUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae
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11 OtHocuUTeNbHAS aTOMHAs Macca. bubmuoreka [JOK
OTHOCHTETBHAS MOJIEKYJISIpHAST Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 1011 XUMAYECKOTO DJIEMEHTA B bu6mmoreka [IOK
COEAMHEHHUU https://m.edsoo.ru/ff0d350c

13 KonunuecTBo BemectBa. Mois. MosnspHas bubmuorexa [JOK
Macca https://m.edsoo.ru/ff0d5230

14 DOU3NYECKUE U XUMUUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuueckas peakuus https://m.edsoo.ru/ff0d37fa

15 [Ipu3HaKy U yCcIoBUs MPOTEKAHUS bubmuorexa [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHMS MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88

17 Borauciiennst kommuecTBa, MacChl BEIIECTBA bu6mmorexa [IOK
[0 YPABHEHUSIM XUMHUYECKUX PEaKIUN https://m.edsoo.ru/ff0d5708

18 Knaccudukanmss XuMHUECKUX peaKIIHi bu6mmoreka [IOK
(coenuHeHus, pa3oKeHHs, 3aMEIICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

19 M. B. JIoMmOHOCOB — y4€HBIii- bubnuoreka [IOK
sHIKIoneaucT. O0o0IIeHHE U https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH

20 Kontponbnas padota Nel o teme bu6mmoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUNY https://m.edsoo.ru/ff0d4290

21 Bo3ayx — cmech rasos. Cocras Bo3ayxa. bubnmoreka [IOK
Kucnopoa — ameMeHT 1 mpocToe BEUIECTBO. https://m.edsoo.ru/ff0d448e
O30H

22 du3nYecKre U XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
KHUCIIO0poAa (peakuy OKUCIIEHUs, TOPEHHUE). https://m.edsoo.ru/ff0d4614
ITonsarme 00 okcumax

23 CriocoObl osTyyeHHs KUCIOPOaa B bub6nuorexa [IOK

71a00paTOPUU U IPOMBIIUIEHHOCTH.
IIpumenenue kucaopoaa

https://m.edsoo.ru/ff0d497a
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24

TemnoBoit 3¢ ekt XUMUIECKOH peakiuu,
MOHATUE O TEPMOXMMUYECKOM YPaBHEHUH,
9K30- ¥ SHJIOTEPMHUUECKHUX PEAKIIUIX

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4790

25 TorumBo (HedTh, yroiab U METaH). bubmumoreka [IOK
3arpsi3HeHue BO31yXa, CIIOCOObI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS

26 [IpakTrueckas padota Ne 3 o Teme bubmuorexa [JOK
«[lony4yenue u cobupanue KUCIOPO/Ia, https://m.edsoo.ru/ff0d4ae2
W3YyYEHHUE ETO CBOMCTB)

27 Bomopoa — 351eMeHT 1 MpoCTOe BEIIECTBO. bu6mmoreka [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0

28 dusnueckre 1 XMMUIECKHE CBOMCTBA bubnuorexa [JOK
Bojiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsITHE O KUCIIOTAX U COJISIX bubmuorexa [JOK

https://m.edsoo.ru/ff0d50d2

30 Crioco0sI MoTydeHust BOAOPOIa B bubmmoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0

31 [IpakTuueckas padora Ne 4 mo Teme bubnunorexa [JOK
«[Toxydenue u cobupanue Bogoposa, https://m.edsoo.ru/ff0d4f42
H3YyYEHHUE ETO CBOMCTB)

32 Monsipabiii 00BEM ra3oB. 3akoH ABOrajgpo bubmmnoreka [JOK

https://m.edsoo.ru/ff0d542e

33 Brrunciienus 00bEMa, KOJIMUECTBA BEIlECTBA bu6mmoreka [JOK
rasa 1o ero M3Be€CTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITU 00BEMY

34 Brruucnennst 005EMOB Ta30B 10 ypaBHEHUIO bubnuotexa [JOK
peaKiuy Ha OCHOBE 3aKOHA 00bEMHBIX https://m.edso0.ru/ff0d5708
OTHOIIICHUH T'a30B

35 dusnueckre U XUMUYECKUE CBOMCTBA BOJIBI bu6mmoreka [IOK

https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [ToHsTrHe 00 bubmmoreka [JOK
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HHAUKATOpax https://m.edsoo.ru/ff0d59e2

37 Bona xak pactBoputens. Hacwimennsie u bu6mmoreka [IOK
HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 101 https://m.edsoo.ru/ffod5b40
BEILIECTBA B pacTBOPE

38 [IpakTrueckas padota Ne 5 o Teme bubmuorexa [JOK
«IIpuroroBiieHHE PaCTBOPOB C https://m.edsoo.ru/ff0d5eba
onpeaeIEHHON MacCOBOM JT0IeH
PacTBOPEHHOTO BELIECTBAY

39 KontponbHas padota No2 o teme bubmuorexa [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcupel: cocTaB, KiacCH(PUKALIUS, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [TonydyeHnue U XUMHUYECKUE CBOWCTBA bubnuoreka [IOK
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHHUA: COCTaB, KJIacCCH(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyyenue u XMMHUYECKHE CBOMCTBA bubnuoteka [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, kinaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonydyenue u XuMHUECKHE CBOMCTBA KUCIIOT bubnunorexa [JOK

https://m.edsoo.ru/ffOdfee2

46 Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bubmuorexa [JOK
MOJIyYECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474

47 [IpakTuueckas padbora Ne 6. Pemenue bubnnoreka [JOK
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KIIACChl HEOPTAHUYECKUX
COEIUHEHUIN»

48 I'eneTnveckas CBsSI3b MKy KiIaccaMu bubnmuotexa [JOK

HEOPraHWYECKUX COCTMHEHUIN

https://m.edsoo.ru/00ad9a50
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49 O06o001IeHre U crcTeMaTH3alus 3HaHUN bubnmoreka [JOK
https://m.edso00.ru/00ad9ch2

50 KonTpomnbnas padota Ne3 mo Teme bubmmoreka [JOK
"OCHOBHBIE KJIACCHI HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
COEIMHEHMIT"

51 [TepBbie MOMBITKY KIACCHPUKAITUN bubnmoreka [JOK
XUMHYECKHUX 31eMEHTOB. [loHsTHE O https://m.edsoo.ru/00ad9ffa
IpyMmax CXOIHBIX 3JIEMEHTOB

52 [Tepunoanueckuii 3akon u [lepuoanueckas bu6mmoreka [IOK
cucTeMa XUMMU4YecKux 3nemeHToB /. U. https://m.edsoo.ru/00ada52c
Menneneena

53 [lepuropl, TPYMIIbI, MOATPYIIIBI bubnnoreka [JOK

https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. COCTaB aTOMHBIX sI/IEP. bubnunoreka [JOK
N3otormsr https://m.edsoo.ru/00ada342

55 CtpoeHue 3JIeKTPOHHBIX 000JI0YEeK aTOMOB bubnnoreka [JOK
aneMeHnToB llepuoanyeckoii cucremsr . W. https://m.edsoo.ru/00ada6bc
Menneneesa

56 XapakTepucTuKa XUMHUECKOTO 2JIEMEHTA TI0 bubnuoteka [JOK
ero nosioxkeHuro B Ilepunoguyeckoit cucreme https://m.edsoo.ru/00ada824
. 1. MenneneeBa

57 3navenue [lepuoauyeckoro 3akoHa ajs bubnuotexa [JOK
pa3BuUTHUA HAyKu U npaktuku. /. 1. https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HBIN, IEJArOT U
IpaX<TaHuH

58 PesepBHEIit ypok. O000IICHHE 1 bubmmoreka [JOK
cucreMmarusanus 3HaHui / Beepoccuiickas https://m.edsoo.ru/00adb33c
IpoBepoyHas pabora

59 KonTponbnas padota Ne4 mo Teme bubnmoreka [JOK

«Ctpoenue aroma. XUMUYECKas CBSA3bY /
Bcepoccuiickast mpoBepouHas paboTa

https://m.edso0.ru/00adb486
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60 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnmoreka [JOK
XAMHUYECKUX DJIEMEHTORB https://m.edso0.ru/00adaab8
61 HMoHHas XuMHu4deckas CBsI3b 1 bu6mmoreka [IOK
https://m.edsoo.ru/00adac34
62 KoBaneHnTHast nosnsipHasi XUMUYECKasi CBS3b 1 bubmumoreka [IOK
https://m.edsoo.ru/00adaab8
63 KoBasienTHast HenosipHask XUMUYECKast 1 bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CteneHb OKUCICHUS 1 bu6mmoreka [IOK
https://m.edsoo.ru/00adae28
65 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
66 OKucnauTeny U BOCCTAHOBUTEIIH 1 bubmuorexa [JOK
https://m.edso0.ru/00adb076
67 PesepBHrlit ypok. O600111eHNE U 1 bu6mmoreka [IOK
cUCcTEMAaTH3allMs 3HAHUI IO TEME https://m.edsoo.ru/00ad9cb?2
«CtpoeHre aToMa. XUMUYECKas CBS3bY
68 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KITIACC

Ne Tema ypoka Kouun4yecTBo yacos Hara DJIeKTPOHHbIE
n/n Bcero Kourpoabubie IIpakrnueckume M3Yy4YeHHs — nugpobie
paGoThI paGoThI o0pa3oBaTe/bHbIC
pecypcsl

1 [Iepnonrueckuit 3aKoH. 1 bubmumoreka [IOK
Ilepronnueckas cucrema https://m.edsoo.ru/00adb59
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa

2 3aKOHOMEPHOCTH B U3MEHEHUU 1 bubnuorexa [JOK
CBOMCTB XMMHYECKHX AJIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoOMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bunel XuMHu4ecKkoil CBSI3U U TUIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6

5) Kontponbnas padota Nel o teme 1 1
«IloBTOpenue u yriayOiaeHne 3SHaHUI
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6 Knaccudukamnms xumuaeckux 1 bubnuoteka [JOK
peaKIui Mo pa3INnyHbIM IIPU3HAKAM https://m.edso0.ru/00adbch0

7 [ToHsiTHE O CKOPOCTH XUMHUECKOU 1 bubnunorexa [JOK
peakuuu. [IoHsTHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX

8 [ToHsITHE O XUMUYECKOM PaBHOBECHH. 1 bubnuotexa [JOK
@DakTOopBl, BIUSIOLIAE HA CKOPOCTh https://m.edsoo.ru/00adc28¢c
XUMUYECKON PEaKLIUU U MOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCITHTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnmuotexa [JOK
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peakiuu https://m.edsoo.ru/00adcade

10 Teopus 31eKTPOIUTHUECKON bubmumoreka [IOK
mucconuanyy. CHiIbHBIE U ClIa0bIe https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI

11 Wonnble ypaBHEHUS peakMii bubmumoreka [IOK

https://m.edsoo.ru/00add448

12 XUMHYECKUE CBOMCTBA KUCIIOT U bubnmoreka [JOK
OCHOBAHUH B CBETE IIPEACTABICHUI https://m.eds00.ru/00add5d8
00 AJIEKTPOIUTUYECKON JUCCOIUAIIUN

13 XuUMHUUYECKHEe CBOMCTBA COJICH B CBETE bu6mmorexa [IOK
MIPEJICTaBICHHIA 00 https://m.edso0o.ru/00add8b2
AIIEKTPOJIMTUICCKOU TUCCOITUAITUT

14 [TonsiTHE O TUIPOIU3E CONCH bu6mmoreka [IOK

https://m.edsoo.ru/00add9d4

15 O06001IeHNEe U CHCTeMAaTU3aHs bubnuorexa [JOK
3HaAHUU https://m.edsoo.ru/00addd12

16 [TpakTuueckast paborta No 1. bubnmnoreka [JOK
«Pelenue SKCepUMEHTAIbHbBIX https://m.edsoo.ru/00addbfa
3a/1a4»

17 Kontponbnas padota No2 o teme bu6mmoreka [IOK
«DNEeKTPOJIUTUYECKAS TUCCOLIAALIUSL. https://m.edsoo.ru/00addecO
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»

18 OO0m1as XxapakTepucTHUKa rajJoreHoB. bubnuotexa [JOK
XHUMHUYECKUE CBOMCTBA HA IPUMEPE https://m.edsoo.ru/00addfe2
xJjopa

19 XmopoBogopoa. CoJisiHast KHCIIOTa, bubnuorexa [JOK
XUMUYECKHE CBOWCTBA, ITOIyYEHUE, https://m.edsoo.ru/00ade104
MIPUMCHCHUE

20 [IpakTudeckas pabora Ne 2 o Teme bu6mmoreka [JOK

«lTonyueHue COIIIHON KUCIIOTHI,

https://m.edso0.ru/00ade348
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M3y4EHHE €€ CBOMCTBY»

21 Boluncnenus o ypaBHEHUAM bubmumoreka [IOK
XUMHYECKUX PEaKIUi, €CIIU OAUH U3 https://m.edsoo.ru/00ade488
peareHTOoB JIaH B U30bITKE

22 OO01m1ast XxapaKTepUCTHKA 3JIEMEHTOB bubmumoreka [IOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a

23 AJI0TpOTTHBIE MOJU(DUKAITUN CEPBHI. bubmuorexa [JOK
Haxoxnenue cepbl U €€ COeTMHEHUIN https://m.edsoo.ru/00ade64a
B IIpUpoOJIe. XMMUYECKHUE CBOWCTBA
cepsl

24 CepoBoaopoj, cTpoeHue, hu3ndecKkue bu6mmoreka [IOK
U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

25 Oxkcuapl cepbl. CepHast KMCIIOTA, bubnuorexa [JOK
(bU3HYEeCKHEe U XUMHUYECKHE CBONCTBA, https://m.edsoo.ru/00adea28
pUMEHEHUE

26 XUMHYECKUE pPeaKluy, JIexkKalllue B bubnnorexa [HOK
OCHOBE MIPOMBIIIIEHHOTO CIT0co0a https://m.edsoo.ru/00adec8a
MIOJIy4EHUS CEPHON KMCIIOTHI.

XUMHUECKOE 3arps3HeHue
OKpY’Karollel cpebl COeAMHEHUSIMU
cepsl

27 Brranciierne MaccoBoit 107U BBIXOJ1a bu6mmoreka [IOK
IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a

28 OO11ast XapaKTepUCTHKA 3JIEMEHTOB bubnuoreka [IOK
VA-rpynmsl. A30T, paclipocTpaHeHHe https://m.edsoo.ru/00adeea6
B IIpHUpojie, PU3NYECKue u
XUMHYECKHUE CBOMCTBA

29 AMMHuak, ero pusnuecKue u bu6mmoreka [JOK

XUMUYECKHUE CBOWCTBA, ITOJy4YEHUE U
IIPUMEHEHHE

https://m.edso0.ru/00adf004
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30

[IpakTrueckas padora Ne 3 o Teme
«[lony4yenne aMMuaka, U3y4eHHue ero

bu6mmorexa [IOK
https://m.edsoo.ru/00adf180

CBOMCTB»

31 A3oTHas Kucaora, e€ GusndecKkue u bubmuorexa [JOK
XUMUYECKHUE CBOKCTBA https://m.edso00.ru/00adf306

32 Hcnonp3oBanre HUTPATOB U COJIEH bubnmoreka [JOK
aMMOHUS B KQ4€CTBE MUHEPAIBHBIX https://m.edso00.ru/00adf518
ynoopeHuit. XuMu4eckoe
3arpsi3HEHNE OKPY KaIoLIel cpebl
COETMHEHUSIMU a30Ta

33 ®dochop. Okcun dpocdopa (V) n bubmmoreka [JOK
docdopHas kuciora, pusndeckue u https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MMOITYYCHHE

34 Hcnonb3oBanne pocdaTtos B bubmuoreka [JOK
KayeCTBE MUHEPAJIbHBIX y100pEeHUI. https://m.edso00.ru/00adfc20
3arpsi3HeHue NPUPOJHON CpeIbl
docharamu

35 VYrnepon, pacnpocTpaHEeHUE B bubnmnoreka [JOK
npupose, GU3NYECKue 1 XUMUYECKHE https://m.edsoo.ru/00adfd9c
CBOMCTBA

36 Oxkcupsl yraepoaa, ux Gpuandeckue u bubnmnorexa [JOK
XAMHUYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKojoruyeckue npooIemsl,
CBsI3aHHBIE C OKCcHOM yriiepoaa (1V)

37 VYronbHast KUCHOTA U €€ CONu bubnmoreka [JOK

https://m.eds00.ru/00ae006¢c
38 [IpakTuueckas padota Ne 4 o Teme bubnmnoreka [JOK

"ITosrydeHune yrieKucioro rasa.
KauectBennast peakuus Ha KapOoHaT-

noH"

https://m.edsoo.ru/00ae027¢
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39

[TepBoHavanbHbIE MOHATHS 00
OpPraHMYECKUX BEIIECTBAX KakK O
COEIMHEHUSX YIiepoaa

bu6mmorexa [IOK
https://m.edsoo.ru/00ae054e

40 KpemHunii u ero coequHeHus bu6mmoreka [IOK

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

41 [TpakTuueckas padora Ne 5. Pemenue bu6mmoreka [IOK
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME https://m.edso00.ru/00ae0bf2
«Baxneliie HeMeTaIbl U UX
COCTUHEHHUS»

42 Kontponbnas pabota Ne3 o reme bubnnoreka [JOK
«BaxHeie HEMETaIbl U UX https://m.edso0.ru/00ae0e18
COCAUHCHHMS

43 OO0m1as XxapakTepuCcTUKa XUMHUYECKUX bu6mmoreka [IOK
3JIEMEHTOB — METAJIJIOB. https://m.edso0.ru/00ae103e
Mertamm4eckas CBs3b U
MeTaJUTMYecKask KpUCTAIMIeCcKas
pemérka. @u3nmvecKre CBOMCTBa
METaJIJIOB

44 XUMHYECKHE CBOMCTBA METAJIIOB. bu6mmoreka [JOK
DIEKTPOXUMHUYECKUH Psifl https://m.eds00.ru/00ae1156
HaANPSDKEHUH METaJlIoB

45 OO0mue cnocoOb! MOTyYeHUs bu6mmoreka [IOK
MeTaioB. CiiiaBel. BeIauciaeHus Mo https://m.edso0.ru/00ae1156
YPaBHEHUSAM XUMHUYECKUX PEaAKIIN,
€CJIM OJIMH U3 PEareHTOB COJAEPKHUT
npuUMecH

46 [TonsiTHE O KOPPO3UU METATIIOB bu6mmorexa [IOK

https://m.edso0.ru/00ae1278

47 [llenounbIe METATIbI bu6mmoreka [JOK

https://m.edso0.ru/00ael4b2



https://m.edsoo.ru/00ae054e
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48 OKcuabl ¥ THAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJIus https://m.edsoo.ru/00ae14b2
49 IllenoyHo3eMeIbHBIC METAILIBI — bu6mmoreka [IOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxueiiiune coequHeHNs KalbIUs bubnmoreka [JOK
https://m.edsoo.ru/00ael15e8
51 O0001IeHNE U CHCTEMATH3AIUS
3HAHUMN
52 JKEcTKoCTh BOIBI M CIIOCOOEI €8 bu6mmoreka [IOK
YCTPaHEHHUS https://m.eds00.ru/00ae1886
53 [TpakTiueckas paborta Ne 6 o reme bubnnoreka [JOK
" KECTKOCTL BOABI U METOMEI €8 https://m.edsoo.ru/00aelae8
ycTpaHneHus"
54 AtoMUHUT bubnuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmmoreka [JOK
https://m.edsoo0.ru/00ae1d86
57 OKcuIbl, THAPOKCUIBI U COJIM JKeJle3a bu6mmoreka [IOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O000I11IEHNE U CUCTEMATHU3AIU
3HAHUMN
59 [TpakTuueckast pabota Ne 7. Pemenue bubnunoreka [JOK
JKCIIEPUMEHTAIBHBIX 3a1a4 10 TEME https://m.edsoo.ru/00ae3de8
«Baxxueime MeTajIbl U UX
COEIMHEHNS
60 Boruncnenus no ypaBHEHUAM bub6nuorexa [IOK

XUMHUYCCKUX peaKuHﬁ, €CJIM OAUH U3
PCarcHToOB 1aH B M30BITKE UIIH

https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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COJIEP’KUT puMecH. Brruncienus
MacCOBOH JOJIH BBIX0OJIa MPOAYKTA
peakiuu

61 O00011eHrEe U cCUCTEMATU3 AL 1
3HAHUI
62 KonTponsHas padora Ne4 o Teme 1
«BaxkHenmme MEeTaJlJIbl U UX
COETUHEHUS
63 BemectBa u matepuansl B 1 bubnmoreka [JOK
MMOBCEIHEBHOMW KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHUE 1 bubnnoreka [JOK
OKPY’KaroIllel cpebl https://m.eds00.ru/00ae4270
65 Posib xumuu B pemieHnn 1 bubnuorexa [JOK
9KOJIOTHYECKUX MpobdIemM https://m.eds00.ru/00ae4270
66 PesepBHeIit ypok. O600IICHHE 1 1 bubmmoreka [JOK
cucTeMaru3anus 3HaHUM https://m.edso00.ru/00ae0dOa
67 PesepBuslit ypok. O60011eHNE U 1 bubnunorexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O600IICHHE 1 1 bubmmoreka [JOK
cucTeMaru3anus 3HaHUM https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

8 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOT'0 00111eT0 00pa30BaHUs

1

ITo Teme: «HepBOHaLIaJ'IBHBIG XUMHUYCCKUEC ITOHATHA»

11

1.2

pacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKMX TMOHSTHH: aTOM,
MOJIEKYJIA, XMMHUYECKUH DJIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCUTEIIbHAs aTOMHAas M MOJIEKYJISIpHAs Macca, KOJUYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasl J0JsI XUMHUYECKOro
DJIEMEHTA B COCIMHEHUU, MOJIAPHBIA O0BEM, XMMHUYECKAs pPEaKIus,
Kiaccuukanus ~— peakiui:  peakuuH — COSAUHEHHUS,  PEaKIUH
pa3joXKeHUs, peaKkluyd 3aMEelICHHs, PEaKIuu OO0MeHa, JK30- |
SHJOTEPMUUYECKHE PEAKIMH, TEIUIOBOM 3(P¢EeKT peakiuu, pacTBOp,
MaccoBas J10JIs BEIIeCTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHWMHNYCCKHUX MOHSATHUA H
MMPUMCHATD OTHU ITOHATHUA IIPU OIIMCAHHUU BCHICCTB U UX npeBpameHI/Iﬁ

1.3

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (OpMYyIl
BEUIECTB U YPABHEHUN XUMHUYECKUX peaKLni

14

packpbhIBaTh  CMBIC]  3aKOHOB  COXpPAHEHHUS MacChl  BEIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPDHOTO YY€HHs, 3aKOHa
ABoraapo

1.5

1.6

ONpeNeNiATh  BaJIEHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHApHBIX
COETMHEHUSIX

KJIaCCU(UIUPOBATh XMMHUYECKHE pPEaKIUU (M0 4YHCIy U COCTaBYy
YUYacCTBYIOUIMX B peaKkIMH BELIECTB, 110 TEII0BOMY 3 dekTy)

1.7

1.8

BBIUUCIISATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJSPHYIO MAaccChl
BEIIECTB

BBIYHUCIISATH MAacCOBYIO JIOJIO XHMHUYECKOTO JJIEeMEeHTa 1o (opmyre
COEIMHEHMUS,

1.9

1.10

2.1

BBIYUCIISATH MACCOBYIO JIOJIFO BEUIECTBA B PACTBOPE

MPUMEHATH €CTECTBEHHOHAYUHBIE METOJbI MTO3HAHHS — HAOJIOCHHE,
U3MEpEHNUE, MOJIETIMPOBAHUE, DOKCIEPUMEHT (peanbHbII u
MBICJICHHBIN)

ITo Teme: «BaxxHeiiue npeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XWUMHYECKUX TOHSATHM: OKCHJ,
KHCJI0Ta, OCHOBAHHE, COJIb

2.2
2.3

ONpPEAEIATh NPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
coelMHeHu! 1no popmMynam

KJ'IaCCI/I(bI/II_II/IpOBaTB HCOPTaHUYCCKUC BCIICCTBA

2.4

XapakTepu30BaTh (OMUCHIBATh) OOIMME XHWMHUYECKHE CBOIMCTBA
BEIIIECTB PA3IUYHBIX KJIACCOB, TOJTBEPXkIasi OMHCAHHWE MPUMEpaMu
MOJIEKYJIIPHBIX YPAaBHEHUU COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLIUA

2.5

IMPOTrHO3UPOBATH CBOIMCTBa BEIIECTB B 3aBHCHUMOCTH OT HX



KauC€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IIPOTCKAHHA XHUMHUYCCKHUX
HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CIENOBaTh MpaBUJaM I[OJb30BAaHHS XUMHUYECKOM TIOCYyIOW H
1a00paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEILIECTBAMH B COOTBETCTBUU C HMHCTPYKIHUSAMU TIO BBINOJTHEHHUIO
71a00pPaTOPHBIX XMUMHUYECKHUX OIBITOB MO MOJYYEHUI0 U COOMpPaHHIO
ra3000pa3HBIX BEIMIECTB (BOAOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpeAeNEHHOW MAaccoBOM Jloyiel  pacTBOPEHHOTO
BEILIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PACTBOPOB IIENOYed U KHUCIOT C TMOMOIIbIO
MHINKATOPOB (JIaKMycC, (eHOIPTATCHH, METUIIOPAHK U APYTHE)

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkiuu

ITo Teme: «llepuoguueckuii 3akoH u Ilepuonnueckas cucrema
xumudeckux snemeHTtoB J[. M. MennpeneeBa. CtpoeHue aTOMOB.
Xumudeckasi cB3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIHBIC PEAKIIUI

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHUMHWYCCKHUX MMOHSATHUH: AApO aroma,
3J'IeKTp0HHBII71 clIoM aToMa, aTOMHa:d Op6I/ITaJ'IB, paanuyc aroma,
XUMHYCCKas CBA3b, IOJIKIpHAd W HCIOJIKIPHAA KOBAJICHTHAsA CBA3b,
QJICKTPOOTPpUIATCIbHOCTb, HWOHHAsA CBA3b, HWOH, KaTHOH, aHHOH,
CTCIICHDb OKHCJIICHUA

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

3.3

3.4

OIKCHIBATh U XapaKTepPH30BaTh TaOM4Hy0 (Gopmy Ilepuoaudeckoit
CUCTEMBl XHMHYCCKUX D3JIEMEHTOB: pa3U4aTh MOHITHS «TJIaBHAsS
noarpynna (Arpymma)» u «mnoOouHas mnoarpymma (brpymma)y,
«MaJbie» U «OOJBIINE)» TePUOIBI

packpsiBaTh cMmbica [lepunonnueckoro 3akona .M. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT HX TIIOJOXKCHHUSA B HepHO}lHHGCKOﬁ
CUCTEME

3.5

COOTHOCUTH  O0O3HAuU€HUs, KOTOpble HMMEITCI B  TabiuIe
«Ilepmoanyeckass  cucrema  XUMUYECKuUX  snemeHtoB [N
MenneneeBa» € YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (coCTaB M 3apsia  sjapa, oOliee 4YHcio
AIIEKTPOHOB U pacIpeieNICHHE UX M0 AJIIEKTPOHHBIM CIIOSIM)

3.6

3.7

OTpeAeNnsaTh CTENeHb OKHUCJICHHUS DOJEMEHTOB B  OMHapHBIX
COETUHEHUIX

ONpCACIIAITL BUJ XUMHYECKOH CBS3U (KOBaJ'IeHTHaSI u I/IOHHaH) B
HCOPTaHNUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

1
11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUS)

PaCKpeIBaTb CMBIC]I OCHOBHBIX XHMHWYCCKHUX MMOHSTHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJHUTBI, 3SJICKTPOJIUTHYCCKAA AHUCCOIUAINA,



peakuu MOHHOTO OOMEHa, KaTajlu3aTop, XMMHYECKOEe paBHOBECHE,
oOparumble u HeoOpaTUMbIe peakuuy,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIC peaxium, OKHUCIJIUTETb,
BOCCTAHOBUTENb, OKHMCJIEHHE U BOCCTAaHOBJIEHUE, aAJJIOTPOIMS,
aMm(pOTepHOCTh,  XUMHUYECKass  CBA3b  (KOBaJEHTHas, HOHHas,
MeTaJUIMuecKas), KpUCTAIMYECKas pemeTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peaKInu

1.2

13

14

HIUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHWMHYECKHUX MMOHATHH H
IMPUMCHATDH 3TU IMMOHATHSA ITPU OIMMUCAHUHN BCUICCTB U UX HpeBpaH_leHI/Iﬁ

COCTABJIATH ypaBHeHI/IH BHGKTPOJII/ITI/I‘-ICCKOI\/II Jucconuanuu KHUCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DPEaKIUil
HOHHOI'0 0OMeHa

paCKpBIBaTB CYH_IHOCTB OKHCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
IIOCPEICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OallaHCca dTHX PeaKIuii

1.5

IMPpOBOAUTH paC‘léTH 110 YPaBHCHHIO XHUMHYCSCKOHN pCaKnuu

Ilo temam: «Hemeraiuibl U uUX coeauHeHUs» U «MeTajibl U HUX
COEIUHEHUS

2.1

2.2

XapaKTePU30BaTh (OMUCHIBATh) OOITUE U ClIeHU(PHUISCKUE XUMUYCCKHE
CBOIMCTBAa NPOCTBIX W CJIOKHBIX BEIIECTB, MOATBEPKAAs OIKHCAHUE
MpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHH COOTBETCTBYIOIINUX
XUMHYECKHUX PEaKUi

COCTAaBJIATb YPAaBHCHUA peaxunﬁ, MMOATBCPKAAIOIINX CYIICCTBOBAHUC
IeHETHYSCKOM CBSI3U MCKAY BCHICCTBAMU PA3JIMIHBIX KIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKUX HpCBpaHICHI/Iﬁ B PA3JIMYHBIX
YCJI0BUAX

2.4

clenoBaTh MpaBWJIaM TIOJMB30BaHUS XUMHUYECKOW TIOCYIOM U
1abopaTOpPHBIM 00OPY/IOBAHHEM, a TaKXKe IpaBUJiaM OOpAIEHUS C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU IO BBIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO MOJYYCHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (aAMMHUAKa U YTIIEKUCIIOTO Ta3a)

2.5

3.1

MNpOBOAWUTL PC€aKUHM, MMOATBCPKIAIONINEC Ka4eCTBEHHBIA COCTaB
pa3JMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cymnbdar,
THJIPOKCUINOHBI, KaTHOHBl aMMOHUS, WOHBI HM3YYCHHBIX METAIJIOB,
MPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPIaHUUECKUX BEILIECTB

[To Teme: «XuMHUS 1 OKpYKarOIas Cpear

pacKpbIBaTh CMBICII OCHOBHBIX XuMu4eckux mnonstui: [IJK
BEILIECTBA; KOPPO3US METAILIIOB

3.2

MPUMEHSTh OCHOBHBIC OIEpAIlMH MBICTUTENLHON ACSITENbHOCTH —
aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEeMaTHU3aIHIo,
BBISIBJICHHE TPUYMHHO-CIC/ICTBEHHBIX CBSI3€H — JUIS  W3YYCHHUS
CBOWMCTB BEIIECTB M XHMHYCCKHX pEaKIHi; eCTECTBCHHOHAYJYHBIC
METOJIbI TIO3HAHHWS — HaONIOJICHHWEe, W3MEpEHUe, MOJEIHpPOBAHUE,
HKCIIEPUMEHT (peajbHbI U MBICICHHBIN )




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Ipenver xumuu. Ponb XUMUU B JKM3HM 4eloOBeKa. XUMHUS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ArperarHoe COCTOSTHUE
BEIICCTB

1.2

1.3

[TonsTue o MeToaax mo3Hanusi B Xumuu. Yucteie BemectBa U cmecu. Crocoobl
paszeleHus cMecen

ATOMBI WH MOJICKYIJIBL. Xumuueckue dyeMeHThl. CHMBOJBI XHMMHYECKHX
31eMeHTOB. [IpocThie U cioKHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

14

Xumnueckas popmyna. BaneHTHOCT, aTOMOB XMMHYECKUX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOCHUTENbHASA MOJIEKYJIIpHAs Macca. MaccoBas 0J1sl XUMUYECKOro 2JI€MEHTa
B COCIMHCHUU

1.5

KomnuectBo BemectBa. Moisib. MomsipHas macca. B3auMoOCBs3b KOJIMYECTBA,
Macchl M YHCIAa CTPYKTYPHBIX €IWHUI] BemiectBa. Pacu€rel mo Qopmynam
XUMHUYECKHX COCIUHEHUM

1.6

®u3nueckue U XUMUYECKUE SIBICHUS. XUMUYECKAs peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYeCcKHe ypaBHeHus. Kinaccupukarus
XUMHUYECKHUX PeaKIuii (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, 0OMeHa)

1.7

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOI MOCYI0, C ITPaBUIIaMH
pabotel B maboparopum ¥ TpuéMaMu OOpamieHWs ¢ J1ab0paTOpHBIM
o0Opy/sOBaHMEM, H3YYE€HHE M ONUCAaHUE (UIMUYECKHX CBOWCTB 00pasLoB
HEOPraHMYECKUX BEHIECTB, HaOmoJeHne (u3ndecknx (IUIaBIieHHE BOCKa,
TastHUE JIbJIa, pacCTUPAHHUE caxapa B CTYIKe, KUTICHUE W KOHJCHCANUs BOJbBI) U
XUMHYECKHX  (TOpEeHWe CBEYM, NPOKAIMBAHWE METHOW  IPOBOJIOKH,
B3aMMOJICIICTBUE MeJa C KHUCIOTOW) SBJICHUHM, HAONIONEHHWE M ONHCAaHue
NPU3HAKOB MPOTEKaHWs XHMUYECKHX peakuuil (pa3jiokeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTBI C XJOpPUIOM Oapusi, pa3jioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJICHCTBUE Kelle3a C PacCTBOPOM
conu meu(ll), u3yuenue cnocoO6oB pazaeneHus: cMeceil (C MOMOIIbI0 MarHUTa,
¢unbTpOoBaHUE, BbIMAPUBAHUE, TUCTHLISALMSA, Xpomartorpadus), NpoBeaeHUE
OYHUCTKH [TOBapE€HHOH COJIM, HAOJIIO/ICHHE U OMTUCAHUE PE3yJIbTaTOB MPOBEIECHUS
OTBITA, WILTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHs] MacChl, CO3JaHHe MoJelei
MOJIEKYJ (I1apOCTEPKHEBBIX )

2.1

2.2

2.3

Baxuelime npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmecph razoB. CoctaB Bo3zmyxa. Kucnopon — aneMeHT M mpocToe
BemecTBo. HaxoxkeHne Kuciopoja B NMPHPOJE, (PU3NYECKHE M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnopoaa. CrocoOsbl
MOJY4YEeHUs] KHUCIOpoJa B JIAOOpaTOpUM U MPOMBIIIICHHOCTH. KpyroBopoT
Kucaopoja B mpupojie. O30H — a1oTporHas MoAupuKalys KUCIopoia

TeroBoit 3P pekT XuMHUUECKON peakuu, TEPMOXUMHUECKHUE YPaBHEHHUSI, K30~
Y DHI0TEPMUYECKUE PEAKIUU. TOIUIMBO: yrojib U METaH. 3arps3HEHNE BO3/1yXa,
YCWJICHHE TTApHUKOBOTO 3¢ (deKTa, pa3pylieHHne 030HOBOTO CIIOs

Bogopon — anemMeHT u mpoctoe BelecTBO. HaxoxeHre Bomopoza B MPUPO/IE,




busndyeckue W XUMHYECKHE CBOMCTBA, MPHUMEHEHHUE, CIOCOOBI TOTYYCHHUS.
Kucinors! 1 comu

2.4

2.5

MonsipHblii 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM

®usnyeckue CcBoWcTBa BOAbl. Boma kak  pactBopuTenb. PacTBOpBL
HacplieHHble 1 HEHACBILIEHHBIE PacTBOPHI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBass nons Bewecrsa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHus. Ponb pacTBOpoB B MpUPOJE U B KM3HU uenoBeka. Kpyroopor
BOABl B Ipupoje. 3arpsA3HEHHe NpUpPOAHBIX BoA. OxpaHa M OYMCTKA
MIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanust Heopranmueckux coeauHenuid. Oxcunbl. Knaccuduxarus
OKCHJIOB:  cojieoOpa3ymomue (OCHOBHBIC, KHCJIOTHBIC, aM(OTepHbIE) U
HeconeoOpazyromue. Homenknarypa okcuioB. dusznueckue U XUMHUECKHE
cBolicTBa OKCHAOB. [loiryyeHne okcuaoB

OcuoBanus. Knaccudukanus ocHOBaHMIA: MIETOYM M HEPACTBOPHUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHUI. PU3NYECKUE U XUMUYECKUE CBOWMCTBA
ocHoBaHui. [losrydenne ocHOBaHMM

Kucnotsl. Knaccudpukanus xucnor. Homenknatypa kucinor. ®@usuueckue U
XUMUYECKHE CBOMCTBAa KUCHOT. Pan aktuBHoctm MerawwioB H.H. bekerosa.
[Tosryuenue Kucnor

2.9
2.10
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Comu. Homenknarypa coneil. ®usznueckue M XMMHUYECKHUE CBOMCTBA COJIEH.
ITonyuyenue conen

I'eneTmueckas CBI3b MCKAY KilaCCaMH HCOPraHU4CCKUX COCIII/IHCHI/Iﬁ

XWMHUYECKUN  ODKCIIEPUMEHT: KAa4eCTBEHHOE  OINPEIEICHUE  COAEpKaHUsA
KHCJIOpO/ia B BO3JyXe, MOJy4deHHe, coOupaHue, paclio3HaBaHUE M H3ydEHUE
CBOICTB KHCIOpOJa, HAOIIOEHUE B3aUMOJAECUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M MpPEKpallleHUs] ropeHus (1moxkapa), 03HaKOMIICHHE C
oOpa3lilaMu OKCHJOB U ONHMCAHME WX CBOWCTB, IOJIy4€HHE, COOUpaHHE,
pacrio3HaBaHME M M3y4YE€HHE CBOWCTB BOJOpOAa (rOpeHue), B3auMoJieiicTBHE
Bozoposaa ¢ okcugom Menu(ll) (BO3MOXKHO HUCTIOIB30BAHKE BHIEOMATEPHAIIOB),
HaOrofleHne 0oO0paslloB  BEIIECTB KOJWYECTBOM 1 MOJb, HCCIIEJOBAaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJEWCTBHE BOJbI C MeETalJIaMU (HaTpUeM M KaJbI[HEM)
(BO3MOKHO HCIIOJIb30BaHME BHJEOMATEpPHAIOB), OIPENIEIEHUE pPacTBOPOB
KUCJIOT W IIEJOYEed C TOMOIIBI0 HMHJMKATOPOB, HCCIEIOBaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB pA3IUYHBIX KJIAcCOB, HAOJIOJAECHHE H3MEHEHUs
OKpaCKM HHJHMKAaTOpPOB B pPAacTBOPAaxX KHCIOT M IIEJIOYeH, H3ydeHue
B3auMoieiictBua okcuga menu(ll) ¢ pacTBopom cepHOM KHCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIN3allli, IT0Ty4YEeHUE HEPACTBOPUMBIX OCHOBAHUMH,
BBITECHEHHUE OJHOIO0 METaula JpPYTMM M3 pacTBopa COJIM, pELICHHE
SKCHEPUMEHTAIBHBIX 337ad N0 TeMe «BaxxHeHmme KiIacchl HEOPraHWYECKHX
COCIMHEHUN»

3.1

ITepnonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIE PEAKIIUU

[lepBble TOMBITKM KIACCU(UKAIMU XUMHUYECKUX 2JyieMeHTOB. [loHsatue o
rpynmnax CXOJHBIX 3JEMEHTOB (IEJIOYHBbIe U IIEIOYHO3EMENbHBIE METaJlIbI,
raJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT ampOTepHBIC
OKCHU/JIbI U TUPOKCHIbI



3.2

ITepuoanueckuii 3akoH. [lepronnueckas cucteMa XMMUYECKUX 3yeMeHToB . 1.
Meneneesa. Kopotkonepuognas 51 JUIMHHOIIEpUOHAS bopmbl
[lepuoauueckoit cuctembl xuMuueckux osnemeHtoB J[[.M. Menneneena.
IIepuoasl m rpynnbl. PU3MYECKUH CMBICI HOPSAKOBOIO HOMEpPA, HOMEPOB
MeproJia U TPYIIIbI AJIEMEHTa

3.3

3.4

3.5

Ctpoenune atomoB. CoctaB aTOMHBIX sijiep. M3oromnbl. DnekTpoHbl. CTpoeHue
DJIGKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX OSJIEMCHTOB
ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA IO ero noyuoxenuto B llepuoanueckoi cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETAIUIMYEeCKHX CBOICTB MO TIpynmaM M IepuojaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit CUCTEMbl XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUsI Hayku U mnpakTuku. .M. MenzaeneeB — y4€Hbld U
rpakJIaHUH

Xumuueckass cBsizb. KoBaneHTHas (MOJsipHasT W HEMOJIAPHAsi) CBS3b.
DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

3.6

3.7

Crenenp okucieHusa. OKHUCIMTEIIFHOBOCCTAHOBHUTEIIbHEIC pE€aKuuu. HpOHCCCBI
OKHCJICHHUS B BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIHN

XUMHUECKUH 3KCIIEPUMEHT: M3y4eHHe OO0pa3lioB BEIIECTB METAIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE TUAPOKCHAA LUHKA C pacTBOpaMU KHUCIOT U
LIEJI0YEH, NPOBEAEHUE OIBITOB, WIUTHOCTPUPYIOLIUX IIPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKlUil (TOpeHue, peakluu pa3yioKeHNs, COETUHEHHS)

9 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

BeniecTBo 1 xuMuueckas peaKnu. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucremMa XUMHUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOICTB
XUMHUYECKUX DJEMEHTOB IMEpPBbIX TPEX MNEPUOAOB, Kalus, KalblUsi U HX
COCMHEHHII B COOTBETCTBUHM C MOJIO)KEHHEM 3JeMEeHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne BelecTBa: BHJABI XUMHMYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
pEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKU
U BUJa XUMUYecKol cBsa3u. Knaccudukanus 1 HOMEHKIIATypa HEOpPraHUYECKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3JMYHBIM  KJaccaM HEOPraHWYECKUX  COCAUHEHUH,
TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEILECTB

13

Knaccugukanus XMMUYECKUX peaklUid 10 pa3IMyHbIM MpU3HAKaM (110 YUCITY U
COCTaBY YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
M3MEHEHMIO CTENeHEH OKMCICHHS XMMHUYECKHX 3JIEMEHTOB, MO0 0OpaTHMOCTH,
[0 y4acTHUIO KaTaiu3aTopa). OK30- U DHIOTEPMUYECKHE pEeakluH,
TEPMOXUMHUYECKHE ypaBHEHHUs. [IoHITHE O CKOPOCTH XMMHUUYECKOM peakliuu

14

1.5

[Tousitue 00 06paTI/IMBIX u HeO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IlonsaTue o
TOMOT'CHHBIX U I'€TCPOrCHHLIX PECAKIUAX. IlonsiTe 0 XUMHYECKOM PaBHOBCCHUU.
CDaKTOpLI, BJIMAIOIIUEC Ha CKOPOCTb XUMHUYECKOH pCakiiun MW IMOJOXKCHUC
XUMHYCCKOT'O paBHOBECHUA

OKHCIUTETEHO-BOCCTAHOBUTEILHBIE pCaKkuu, 3H€KTpOHHI)II>'I OanaHc




OKHUCIIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBlieHME  YpaBHEHUH
OKHCJIINTCIbHO-BOCCTAHOBUTCIBHBIX peaKquI C HCIIOJIB30BaAHHUEM MCTOAAa
AJIEKTPOHHOTO OasaHca

1.6

Teopus 3JIEKTPOIUTUUECKON AUCCOLMALMHU. DJIEKTPOIUTHl U HEIJIEKTPOJIUTHI.
Karnonsl, annoHbl. MexaHU3M JUCCOLMALMU BELIECTB C Pa3IUYHBIMU BUAAMU
xumuueckoi cps3u. Crenensb aucconuanui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peakuuu noHHOrO0 OOMEHAa. YCIIOBUS MPOTEKAaHUs PEaKIUii MOHHOTO OoOMeEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YpaBHEHHs peakiui. CBOWCTBa KHUCIOT,
OCHOBAaHMH U COJE€M B CBETE NPEIACTaBICHUM OO0 3JIEKTPOIUTUYECKON
nucconuanuu. KauecTBeHHbIE peakiny Ha MOHBL. [loHsATHE 0 ruapoau3e coneit

1.7

2.1

XUMUUYECKUI SKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMA KPUCTATMYCCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB W HeMeTaioB (rpadwura u
alMasa), CJIIOXKHBIX BELIECTB (XJIOPHUAA HATPHs); HCCICIOBAHHUE 3aBHCUMOCTH
CKOPOCTH XUMHYECKOH pEaKIUh OT BO3JICHCTBHS PAa3IUYHBIX (HaKTOPOB;
UCCIIEIOBAHME  JJICKTPOIIPOBOJHOCTH  PAacTBOPOB  BELIECTB,  Ipolecca
JAWCCOLMAINN  KUCIIOT, Imeno4ell W coield (BO3MOXKHO —HCIIOJIb30BAHHE
BUJICOMATEPHAIOB); IPOBEIACHHE OIBITOB, WUIIOCTPUPYIOIMX HPU3HAKA
MPOTEKaHHs PeaKIuii HOHHOTO oOMeHa (00pa3oBaHUE OcajKa, BBIICICHHUE Ta3a,
o0pa3oBaHUE BOIbI); OINBITOB, HJUTFOCTPUPYIOIIUX IPHUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKUUi (TOpeHHE, PEAKLUM Pa3IOKEHUs, COCTUHEHUS);
pacrno3HaBaHWEe HEOPTaHUYECKHUX BELIECTB C MOMOIIBIO KAUeCTBCHHBIX PEAKIIMI
Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramie! u ux COCAMHCHUA

O6mass xapakrtepuctuka rajgoreHoB. (OCOOEHHOCTH CTpPOEHHUS AaTOMOB,
XapakTepHbIe CTereHu okuciaeHus. CTpoeHne u GU3NIecKre CBOWCTBA MPOCTHIX
BELIECTB — TrajoreHoB. XHMHUYECKHME CBOICTBa Ha MpUMEpe XJopa
(B3auMozielicTBUE C MeTalylaMH, HEMETa/llaMH, IIejlouaMu). XJIOPOBOAOPO/I.
ConsiHas KuCIIOTa, XMMUYECKHE CBOMCTBA, MOJIyYeHUE, MpUMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M 4YeJoBeKa. BakHeimme XIopuabl U UX
HAaXO0X/JEHUE B IPUPOJIE

2.2

2.3

OOmast xapaktepuctuka 31eMeHToB VIA-rpynmnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTepHbIe CTereHn okucieHus. CTpoeHne u (HHU3MIECKUe CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAIUN
KHCJIOpOJia U cephl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOMOPOJ, CTPOCHHE,
¢usnyeckue W XUMHYeCkHe CBOMCTBA. OKCHIBI cepbl Kak IpeACcTaBUTENH
KHCJIOTHBIX OKCHIIOB. CepHas KMCIIOTa, (PU3NIECKHEe M XUMHUYECKHE CBOMCTBA
(oOmrue Kak MpencTaBUTENs Kjacca KUCIOT U crneuupuyeckue). XuMHUECKUe
peakiuu, JeKalre B OCHOBE MPOMBIIIICHHOTO croco0a IMOydeHHsI CepHOU
kucioTel. Ilpumenenne. Conu CepHOM KHCIIOTHI, KaueCTBEHHAas peaklus Ha
cynbdar-uoH. HaxoxneHue cepel U €€ COeAMHEHUI B mpupoae. XUMHUYECKOe
3arps3HEHUE OKPY’KAIOIIeW Cpelibl COCAMHEHUSIMH Cepbl (KHCIOTHBIE TOXKIH,
3arpsi3HEHUE BO3yXa U BOAOEMOB), CIOCOOBI €T0 TPEIOTBPAIICHHS

OObmiass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIIEHUA. A30T, paClIpOCTPaHEHUE B IPUPOJIE,
¢dusnueckrue U XuMHYeckue cBoiictea. Kpyrosopot azora B npupojie. AMMUaK,
ero (u3MvecKue U XMMHUYECKHE CBOMCTBa, MOdydyeHue M mpumeHeHue. Comu
aMMOHHUA, UX (QU3NYECKHe U XHMMHYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHas peakuus Ha MOHbI aMMOHHA. A30THas KUCIOTa, €€ MOJIy4EHHE,
¢bu3nMvYecKkne W XHUMHUYECKHE CBOMCTBa (0OIIMe Kak MPEICTaBUTENS Kiacca




2.4

KHCIIOT W crnernuduieckue). Mcnoap30BaHue HUTPATOB M COJIEH aMMOHHS B
KaueCTBE MHHEPAIbHBIX yn0oOpeHuil. XUMUYECKOe 3arpsi3HEHUE OKPYKAIoIIeH
Cpe/bl COCTUMHCHUSAMH a30Ta (KUCIOTHBIC JOXIH, 3arPA3HEHHUE BO31yXa, MOYBBI
1 BOJIOEMOB)

®ocdop, ammorponusie Mogudukamuu docdopa, puU3NUECKHe U XUMHUUECKUE
ceorictBa. Oxcupa dochopa(V) u docdopHas kuciora, Qunyeckue u
XUMHYECKHE CBOHCTBa, moiydeHue. Mcrmonb3oBanue (ochaTtoB B KadecTBe
MUHEPAIBHBIX YI00pEHUI

2.5

O6mas xapakrepuctuka smemMeHTOB |V A-rpynmel. OcoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTEpPHBIE CTCNEHUW OKUCIEHUS. YTJIepol, auIOTPOITHBIC
MOIUGUKAIMK, PACIPOCTPAHEHUE B MPHPOJE, (U3NYECKHE H XUMHUYECKHE
cBoiictBa. Ancop6iusi. Kpyrosopot yriepoaa B npupone. OKcuabl yriepoaa,
uX (U3MYecKHe M XUMHUYECKUE CBOWCTBA, JICHCTBHE HAa JYKUBBIC OPraHU3MBI,
MOJIy4eHUE U TIPUMEHEHHUE. DKOJIOTUYECKUE TPOOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yriaepona(lV); rumoresa rino0anbHOTO MOTEIUICHHWS KIWMAaTa; ITapHUKOBBINA
apdekr. YrompHas KUCIOTa W €€ CONMM, WX (PUINICCKUE H XUMHYCCKHE
CBOWCTBA, TMOJYYCHHUE W NpUMEHeHWe. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIWUIIMHE, TPOMBIIUICHHOCTH H
CEIIbCKOM XO3SICTBE

2.6

2.7

2.8

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COCIMHCHHSIX
yriepona (MeTaH, 3TaH, JTHJICH, alleTWUJIEH, 3TaHOJ, TJUIEPUH, YKCYCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTHe O OHMOIOTHYECKH
BAXXKHBIX BCIIICCTBAX: )KI/Ian, 6em<ax, yrneBoz{ax — U HUX pOJII/I B JKH3HHUN
yejoBeka. MarepuaibHOe €IUHCTBO OPraHMYECKMX M HEOPraHWYECKUX
COCIMHEHHUH

Kpemuuii, ero ¢usnyeckue ¢ XUMHYECKHE CBOWCTBA, TIOJIYYCHUE U
npumenenue. CoenuHeHus KpemHusi B npupojge. OOmue mnpeacTtaBieHus o0
okcuae kpemuus(1V) u kpemaueBoi kucnote. CUIUKATHI, UX UCIOJIb30BAaHUE B
OBITY, MEJUIIMHE, MPOMBIIINICHHOCTH. BaskHEHTIIHEe CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMuKa, CTEKJO, IIeMeHT, OeToH, jxene300eroH. I[Ipobiembl OGe3omacHOTO
WCIIOJIb30BAHUS CTPOUTEIIHHBIX MAaTEPHUAJIOB B IIOBCEIHEBHON KU3HU

XUMUYECKUI SKCIIEPUMEHT: U3y4eHUE 00pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTHI; MPOBE/IEHNE KaueCTBEHHBIX PEAKIMH Ha XJIOpH]I-
HMOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX IMPOTEKAHUS; OIMbBITHL, OTpa)Karollue
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHHH (BO3MOXKHO
HCIOJIb30BaHNE BUJEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasllaMy XJIOPUJOB
(rayloreHN1I0B); O3HAaKOMJIEHME C oOpa3namMM cepbl U €€ COEeTUHEHUSIMHU
(BO3MOKHO HCIIOJIb30BAaHWE BHUJECOMATEPUATIOB); HAOJIOJIEHUE TIpoliecca
oOyIJIMBaHUs caxapa MoJ JAEHCTBHEM KOHUEHTPHUPOBAHHOM CEPHOM KHUCIIOTHI,
M3Y4YEHHE XMMHUYECKUX CBOICTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuu Ha Ccynb(par-uoH U HaOJIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMAaTEepHaloB), 0OOpas3laMu
a30THBIX U (OCHOPHBIX YAOOpPEHUH; TIOyYeHHe, cCOONpaHne, paclo3HaBaHue U
H3yueHHE CBOMCTB aMMMaKa; IPOBEJACHHE KAUYeCTBEHHBIX pPEaKIUH Ha HOH
aMMOHUA U ¢ocdar-uOH U U3yYEHUE TPU3HAKOB HUX TPOTEKaHMUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHONW a30THOM KUCIIOTHI C MEIbIO (BO3MOXKHO
WCIIOJIb30BaHNUE BHJEOMATEPHUATIOB); H3yYE€HHUE MOJIENed KpHUCTaNINYECKUX
pemiéTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM
a7copOLMU PacTBOPEHHBIX BEIECTB aKTUBHPOBAHHBIM YIJIEM MU YCTPOHCTBOM




MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHe, PACMO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IpOBEACHHWE KAUYeCTBEHHBIX pEaKkUWid Ha KapOoHAaT- u
CHJIMKAT-HOHBl M W3yYeHHE NPHU3HAKOB MX TPOTEKaHUsS; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX
3aja4 110 TeMe «BakHelIe HeMeTaubl U X COSAMHEHUS

Merannsl 1 BX COCOAUHECHUA

3.1

OO1w1ast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUM UX
nonoxeHuss B Ilepuonuueckod cucreMe XUMHYECKUX dieMeHToB J[.H.
Menpeneesa u crpoeHus atoMoB. CTpoeHue MeTauioB. Metauueckas CBA3b U
METAJJIMYECKasi ~ KpUCTalNIMyecKass pemérka. OJIEKTPOXUMHUYECKUH  psif
HaIPSDKCHUN METAIITIOB

3.2

3.3

duznyeckue 1 XUMUYECKUE CBOICTBa MeTayuioB. OO0Iue croco0bl MONTy4eHHUS
MeTauioB. [loHATHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
kopposuu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY U IPOMBIIUICHHOCTH

[[lenounsle MeTayuibl: nonoxeHue B llepmoanueckoil cuctemMe XMMHUYECKUX
aemeHToB .M. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXOXJEHHE B IPUPOJE.
du3nyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kaiusi). OKCUIbI U
TMJIPOKCUABl HAaTpus W Kaius. [IpuMeHeHHe IIEeJOYHbIX METaJUIOB U MX
COETUHEHUN

3.4

[lenouHo3eMenbHbBIE  METAIBl MarHuii M KajblLMH: IOJOXEHHe B
[Iepnonnueckoit cucreme xumudeckux 3neMeHToB [[.1. MenzeneeBa; ctpoeHue
X aTOMOB; HaxokJeHue B mnpupoje. dPusznyeckue M XUMHUYECKHE CBOWMCTBA
MarHus W Kanplius. Baxueilmme coeauHeHUsi Kaiblus (OKCHUI, THUIAPOKCHI,
coin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!

3.5

3.6

AmoMuHui: nonoxenue B Ilepuoauueckoil cucreMe XMMHUYECKHX 3JEMEHTOB
JI.1. MenneneeBa;, cTpoeHuE aroma; HaxoxKAcHHE B npupone. dusnueckue u
XMMHYECKHE CBOMCTBA AIFOMUHUS. AM(pOTEpHBIE CBOMCTBA OKCHIA U THIIPOKCHIA
AJITFOMUHUA

Keneszo: nonoxenne B [lepuonnueckoi cucremMe XUMU4YecKkux 3iaeMenToB [ 1.
MenzeneeBa; CTpO€HHE aTroMma; HaxoXAeHHe B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBa »kene3a. Okcuipl, ruapoxkcunbl u conu sxenesa(ll) u
xene3a(lll), ux cocras, cBO¥CTBa U MOTyUeHHE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pa3ljaMHi METaJIOB U CIUIABOB,
X (u3nuecKkUMH CBOMCTBAMHU; H3YYEHUE pE3yJIbTaTOB KOPPO3UHM METAIIJIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAJIOB), 0COOEHHOCTEN
B3aMMOJICHCTBUSL  OKCHJA KalblUsi W HATpus C BOAOM  (BO3MOXKHO
UCMOJIb30BAaHUE BUJEOMATEPHAIIOB); MCCIEJOBAaHUE CBOMCTB JKECTKOW BOBI;
mporecca TOpeHHsl Kele3a B KHCIOpOoJe (BO3MOXKHO HCIOJIB30BaHHE
BUJICOMATEPHAJIOB); NMPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMHA Ha MOHBI
(MarHusi, Kanblsi, amoMmuHus, 1uHKa, xkene3a(ll) u sxemesa(lll), memu(ll);
HaOJI0ICHNEe M OMHMCAHUE MPOLIECCOB OKPALIMBaHUA IJIAMEHU MOHAMH HaTpus,
Kamuss M Kauplusg  (BO3MOXKHO  HCIIOJIb30BAaHHWE  BUIAEOMATEPUAJIOB);
uccieioBaHre aM(pOTEPHBIX CBOWCTB THUAPOKCHIA AJIOMHHHUA W THUIAPOKCHIA
LIMHKA; pelIeHNEe dKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxxHeine MeTamisl 1
UX COEAVHEHUSD)

4.1

XHMHS M OKpYXaromas cpeaa

HoBbie maTepuansl u TexHonoruu. BemectBa m marepuanbl B MOBCEIHEBHOM
JKA3HU 4YelloBeKa. XUMHUs U 310pOBbe. be3ornacHoe UCIonp30BaHNUE BELIECTB U



XUMHUYECKHUX peakiuii B ObiTy. IlepBasg momomip npu XUMHYECKHUX OXKOTax M
OTpaBJICHUSX

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHUMHYECKOE  3arps3HEHUe
okpyxatomei cpeasl [T/IK. Pons XxumMun B perieHUN 3KOJIOTHYECKUX MPOOIIEM.

4.2 .
[TpupoaHble WCTOYHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBINA ra3, HE(Th),
MIPOJYKTHI UX MEePepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

43 XUMUYECKUI SKCIEPUMEHT: U3yueHue o0pa3oB MAaTepHalIOB (CTEKIIO, CILIaBbI

METAJIJIOB, [TOJINMEPHBIE MaTEPUAIIbI)




ITPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

1.1

0 TI03HABAaEMOCTH SIBJICHHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak obactu COBpPCMCHHOTI'O
€CTECTBO3HAHHUsA, KOMIIOHCHTa 06meﬁ KYJIBTYPbI H HpaKTI/I‘ICCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBUAX COBPEMCHHOI'O O6H.[€CTB3.;
IIOHUMaHHUEC MECTAa XUMHH CPEAN APYIUX €CTCCTBECHHBIX HAYK

1.2

1.3

0 HAY4YHBIX METOJaxX IIO3HAHHUA, B TOM YHUCJIEC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX pCaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOICIHN JJIA
00BICHCHUSA CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKECHHSIX
XMMHUYECKON HayKd, 4YTO MO3BOJIUT OOYyYalOIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoeit Oynymeii mpodeccHoHaIbHOM NesITeIbHOCTH
U ceNaTh OCO3HAHHBIM BBHIOOP XMMHUU KaK MPOGUIBHOIO IMpeaMera
MIPU TIEPEXO0/I€ HA YPOBEHB CPEITHET0 00IIero 00pa3oBaHMs

Brnagenue cucteMoill XMMHYECKMX 3HAHMM M yMEHHUE INPUMEHSITh
CUCTEMY XMMHYECKUX 3HAHUU, KOTOpPast BKIIOYAET:

2.1

BAOXHEHIINE XUMUYECKUE TIOHATHUS: XUMHUYECKUH BJIEMEHT, aTOM,
MOJIEKYJIa, BELIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJHOPOAHAs CMECh, OTHOCHUTENIBHBIE aTOMHAas ¥ MOJEKYJISpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb (CpeiHss), XUMHUEecKas
peaKiys, peakUUuH COEOUHEHHUS, PEAKIHMU Pa3JIOKEHUS, pEeaKIun
3aMeIleHUs, peakluu OOMeHa, TEIuIOBOM 3((eKT peakuuu, 5K30- U
SH/IOTEPMHUYECKHE DPEaKIIMH, PAcTBOpP, MaccoBas JOJS XUMHUYECKOTO
DJIEMEHTA B COEIMHEHUH, MacCOBas J10JI U MIPOLEHTHAs KOHLEHTpaLHs
BEILIECTBA B pPaCTBOPE, PO ATOMA, AIEKTPOHHBIN CIION aTOMa, aTOMHas
opOuTanb, paguyc aTroma, BaJEHTHOCTb, CTENEHb OKHCJIECHUS,
XUMHUECKasl CBSI3b, AJIEKTPOOTPULIATEIbHOCTD, OJISIPHASL U HETIOJIIpHAS
KOBQJICHTHAs  CBsI3b, MOHHAas  CBsI3b, METAJNIMYECKas  CBS3b,
KpUCTaNIM4ecKass pemeérka (aToMHasi, WOHHAs, MeTauIndecKas,
MOJIEKYJISIpHas), MOH, KaTHOH, aHMOH, DJEKTPOJIUT M HE3JIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs ~ JUCCOIMALMS, pEeaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCIIEHUE W  BOCCTAHOBIICHHE, JJIEKTPOJIN3,
XMMHYECKOe paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XMUMHUYECKOW peakuuu, katammsarop, I[IJIK, xopposus
METAJUIOB, CILIABbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XHMMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoanueckuii 3axkoH .M. MengeneeBa, 3aKOH MOCTOSHCTBA
COCTaBa, 3aKOH ABOTaJpo



2.3

TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIDHAasE ~ Teopus,  TEOpHus
AIEKTPOJUTUYECKON JUCCOLIMAIIII

3.1

Biianenne ocHOBaMM XMMUYECKON TPaMOTHOCTH, BKJIFOYAIOLLICH :

YMEHHE TPAaBWJIBHO HCIIOJB30BaTh W3YYEHHBIE BeEHIECTBA U
Matepuaibl (B TOM 4YHCIE MHHEPAJbHBIC YHOOpPEHHs, METaUIbl U
CIUTaBbl, MPOAYKTHl  MEPepadOTKH  TPHUPOJIHBIX  HCTOYHUKOB
YTJIEBOJOPOAOB (YIJIs, IPUPOTHOTO Ta3a, HEPTH) B OBITY, CEIBCKOM
XO03SICTBE, Ha MIPOM3BOICTBE M TIOHMMAaHUE 3HAYCHUS KHUPOB, OCIIKOB,
VIJIEBOAOB JUIsl OpPraHW3Ma 4YellOBeKa, YMEHHE IPOrHO3UPOBAThH
BIIUSTHUE BEIIECTB U XMMHYECKHUX MPOIECCOB HA OpraHU3M YeJIOBEKa U

OKPYXKAIOIIYIO IPUPOJHYIO CPEy

3.2

3.3

3.4

YMEHHE WHTErpUPOBATh XUMHUYECKHE 3HAHUA CO 3HAHUSMHU JAPYTUX
y4eOHBIX MPEIMETOB

HaJIMYKME OMbITa pabOTHl ¢ Pa3NTUYHBIMA MCTOYHUKAMH HWH(pOpMAIUU
N0 XUMHMM (Hay4yHas M Hay4yHO-TIONYJSpHas JHUTeparypa, CIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMeHUE OOBEKTUBHO OLIEHMBATh WH(MOPMALMIO O BELIECTBAX, HX
IIPEBPAIICHUAX W IPAKTUYECKOM  IPUMEHEHUM U yMEHHUE
UCIOJIb30BaTh €€ JJIs pelIeHusl y4eOHO-I03HABATENbHBIX 3314

7.1

Brnanenue ocHoBaMM NOHATUIHOIO ammapara U CHUMBOJIMYECKOTO
A3blKa XUMHUU JJI COCTaBlieHUS (OpMYJl HEOPraHMYECKUX BELIECTB,
YPaBHEHMH  XMMHMYECKMX  pEaKLuH; OCHOBaMH  XHMHYECKOH
HomeHkJarypsl (IUPAC u TpuBHabHOi)

YMeHne oOBSACHATH CBsI3b MOJOXKEHHS djeMeHTa B llepmomudeckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAaMHM CTPOCHMS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB H 3apsia  sAapa, oOIee Yucio
AJIEKTPOHOB), pAaclpelleIeHUEM HJIEKTPOHOB II0 3HEPreTHYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KIS U KaJbLUs
[IpencraBnenne O  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XMMHUYECKHUX AJIEMEHTOB (paJuyc aToMa, 3JIEeKTPOOTPHUILATEIbHOCTS),
IIPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUs DJIIEMEHTOB B
[Tepuonuueckoit cucreme (B MalblX MEpUOAAaX U TIABHBIX
MOJArpyNnax) v 3JeKTPOHHOTO CTPOEHUs aTOMa

YMeHnue kinaccupuuupoBarh:

XUMHUYCCKHUC 3JICMCHTLI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCaKIINU

YMeHHEe OnpenensiTh:

8.1

8.2

8.3
8.4

9.1

BAJICHTHOCTb U CTCICHb OKHUCJICHUA XUMHYCCKUX IJICMCHTOB, 3apsn
HOHa

BUJI XUMHUYECKOM CBSA3M M THUIIl KPHUCTAUIMYECKONM CTPYKTYpHl B
COETUHEHUIX

XapakTep Cpe/ibl B BOJHBIX PaCTBOpPaX BEMIECTB (KUCIOT, OCHOBAHHH)
OKHCJIMTENh U BOCCTAHOBUTEb
YMeHne xapakTepru30BaTh (PU3NUECKHE U XUMUYECKHE CBOMCTBA:

MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, anmas,
KpeMHUH, a3oT, docdop, cepa, XJIOp, HATPUM, Kanuii, MarHUi,



KaJIBIIMIA, aTFOMHHUH, JKEJIE30)

CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJl, OKCHUIbI U THUIAPOKCHIBI
metamwioB |-IA rpynm, amomunus, meau (1), muaka, xenesa (Il u

9.2 I11), oxcuasl yraepona (Il u 1V), kpemuus (1V), azota u dpocdopa (111
u V), ceppl (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B

9.3 3aBHCHMOCTH OT MX COCTaBA U CTPOCHHS, HPUMEHEHHE BELIECTB B
3aBHCHMOCTH OT UX CBOMCTB, BO3MOXHOCTbH MPOTCKAHUS XUMUYIECKIX
MIPEeBpAICHUI B Pa3JIMYHBIX YCIOBHUIX

10 YMeHHue coCTaBIsATh MOJIEKYJIIpPHbIE U HOHHBIE YPABHEHUS peaKkiuil, B
TOM YHCIIE:

10.1 peakiuii HFOHHOTo 0OOMeHa

10.2 OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUi

103 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
(rpynm) HeOpraHU4EeCKHX BELIECTB

10.4 MOITBEPKAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH

11 YMeHue BBIYUCISTD (IIPOBOUTH PACUETHI):

111 OTHOCUTEIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH

11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB

114 M0 YpaBHCHUSM XHMHUYCCKHX PEAKIUH W HaXOJUTh KOJIUYECTBO
BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIuu

12 Bnanenue (3HaHHE OCHOB):

OCHOBHBIMH  METOJAaMH  HAy4YHOTO  TMo3HaHUS (HaOIromeHHe,

191 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNE) IPU U3YUECHUH BEIIECTB U
XUMHUYECKUX SBIICHUH; yMeHUe chopMynupoBaTh MpolieMy U
MPEITIOKUTE MYTH €€ PEIICHUS

122 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOMH
MOCYAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBUjIaMu O€30MacHOTO OOpaIeHHs C BEIIECTBAMHU, UCTIOIb3YEMBIMHU
B TMOBCEHEBHOM JKU3HH, MPABUJIAMH TTOBEJICHUS B LIESIX cOepeKeHUs

123 3I0POBbSI M OKpYXKAlOLIEH IPUPOIHON Cpeabl; MOHMMaHUE Bpena
(omacHOCTH) BO3ACHCTBHS HAa >KMBBIE OPTaHU3MBI OMPEACNEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEJAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA

13 Hannuue mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:

W3YYCHHE M ONMHUCaHWe (PU3MUECKUX CBOWCTB BEIIECTB; 0O3HAKOMIICHUE

13.1 ¢  (U3NYECKUMH M  XUMUYECKHUMH  SIBICHUSMHU;  OMBITHI,
WLUTIOCTPUPYIOIINE MTPU3HAKH MTPOTEKAHUS XUMHUSCKUX PEaKIIni

13.2 H3y4YeHHUe CIIOCOOOB Pa3CICHHs CMeCei
MOJTyYeHUE KHCIIOpOJa ¥ HW3YYCHHE €ro CBOWMCTB; ITOJIyYCHUE

13.3 BOJIOPOJIa U M3YYEHHE €r0 CBOMCTB; MOJYYECHHUE YTIIEKHCIOrO ra3a u

HN3YUCHHUEC €TO CBOI\/’ICTB; IMOJIYYCHHNEC aMMHAKa U N3YUCHUC €TO CBOICTB




13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MaccoBOM JI0JeH
PacTBOPEHHOIO BEIIECTBA

135

13.6

13.7

MPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHUJIOpaHkKa u
dbeHondTanenHa) I ONPEICIICHUS XapaKTepa CpeIbl B PAacTBOpax
KHUCJIOT U LIeJI0oYei

WCCIIC/IOBAHME U  OMNHMCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YyYCHUE B3aUMOAEUCTBUS KHCIOT C METaJlIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH U HEPACTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMH; TIOJIY4YEHHE HEpPaCTBOPUMBIX OCHOBAHUIA;
BBITECHEHHWE OJHOTO MeTaula JPYrMM U3  pacTBopa  COJH;
uccleoBaHlEe aM(OTEPHBIX CBOMCTB TUIAPOKCUIOB AalIOMUHUSA U
[UHKA

PCIICHUC SKCIICPUMCHTAJIBHBIX 3ada4 10 TCMaM: «OCHOBHBIE KJIACCHI
HEOPTaHNUYCCKUX COC,Z[HHGHHﬁ»; «:‘)J'IGKTpOJ'II/ITI/ILIeCKaﬂ
JUCCOLIMAITHS), «BaxkHelmme HEMETaIbI U HX COCOAUHCHUA»,
«Baxnenne MeTaJIbl U UX COCAUHCHUA»

13.8

XUMUYECKHE AKCIIEPUMEHTHI, WLTIOCTPUPYIOIINE MPU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOrO OOMEHA; KaueCTBEHHBIC pEaKlUd Ha
NPUCYTCTBYIONIME B BOJHBIX PACTBOpax HMOHBI: XJOPHI-, OpOMUJI-,
wonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHHUOHBI,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHUS, MarHusl, KaJIbIIHsI, aIFOMHHHUS,
kenesa (2+) u xenesa (3+), menu (2+), IMHKA

14

YmMmenue:

141

NpEACTaBIATL PE3YJIbTATbl OSKCIICPUMCHTA B (bopMe BBIBOJOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB u Ta6JII/III U BBIABJATH OMIIMPHUYCCKUC
3dKOHOMCPHOCTH

14.2

YCTAaHABJIMBATDL CBA3U MCKAY PCAIbHO HaGHIO,HaCMBIMI/I XUMHNYCCKHNMH
SABJICHUSAMMH H IMPOLECCaMU, MPOUCXOJAINIMMHA B MaKpO- 1 MUKPOMHPE,
00BSACHATH IMPUYHNHBI MHOFOO6pa3I/I$I BCIICCTB



INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbBIX HA OCHOBHOM
IoCYJAPCTBEHHOM 9K3AMEHE 11O XUMHUHU

Koxa
1
1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
[IepBoHavyaibHbIE XUMUYECKUE MTOHSATUS
Uuctsie BemecTBa U cmecu. CriocoObl pa3zienenus cMmecei

AToMBI U MOJICKYJIBI. Xumuyeckue daeMeHTBEl. CHMBOIJBI  XUMHYECKHX
3JICMCHTOB. HpOCTble " CJIOXKHBIC BEICCTBA.

1.3

14

Xumuaeckas (bopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTeleHb
OKHCJICHHUA

3aKOH TOCTOSHCTBA COCTaBa BCIICCTB. OTHOcHTENbLHAsE aToOMHAas Macca.

OTtHOCHUTEILHAS MOJICKYJISIpHAasA Macca. MaccoBas J0JIsI XUMHYECKOr0 dJIEMECHTa
B COCAMHCHUU

1.5

1.6

KonnyectBo BemectBa. Monbk. MomnsipHas macca. MomsipHblid 00bEM Ta3oB.
B3anmMocBsI3b KOMYECTBA, MAaCChl U YUCIIA CTPYKTYPHBIX €IMHHI] BEIIECTBA

dusznyeckrue M XUMHUYCCKHE SBICHHSA. XHUMUUCCKas pCaknusa u eé IMPU3HAKH.
3aKoH COXpPaHCHHA MACChI BEIICCTB. XUMHYECKHE YpaBHCHUA

2.1

2.2

[Mepuonuueckuii 3akoH u Ilepuogudeckass cUCTEMa XHMHUYECKHUX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB

[Iepnoanueckuii 3akoH. Ilepuonnueckas cucreMa XuMA4YeCcKuX 3iemeHToB J[.M.
Menneneesa. Ilepuonsl u rpynnbsl. @U3HUECKUN CMBICI MOPSAKOBOIO HOMEpa,
HOMEPOB IIEpHOA U IPYIIIBI JIEMEHTA

Ctpoenune aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBhIX 20 XUMHUYECKHUX DJIIEMEHTOB
Ilepuoauueckoit cucremsl /.. Mennaeneena

2.3

3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaus, Kaiabllug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METAIJIMYECKUX W  HEMETAJUTMUYECKUX CBOMCTB) © WX COCAMHEHHHA B
COOTBETCTBUU C TIOJIO)KEHHEM J3JieMeHTOB B llepuoamyeckoil cucreme u
CTPOCHHUEM HX aTOMOB

Crpoenue BemecTna

3.1

XuMHueckasi CBS3b. KoBanenTrnas (HOJ'ISIpHaSI 151 HCHOJ'IHpHaH) CBA3b.
3H€KTpOOTpI/IHaT€HI>HOCTI) XHUMHUYCCKUX OJICMCHTOB. Honnas CBA3b.
Mertannuueckas CBI3b

3.2

Tumnsr KPpUCTATINIMICCKUX peH_IéTOK (aTOMHaH, HMOHHAas, MeTaJ'IJ'II/I‘IeCKaH),
3aBUCHMOCTh CBOMCTB BC€IIECTBA OT THIIA KpI/ICTamHJII/I'-IGCKOI\/JI peHIéTKI/I n BUJa
XUMHYECKOM CBA3U

Baxneiime MMPEACTAaBUTCIIN HCOPraHUYCCKUX BCHICCTB. Hemeramnel u ux
coequHEHMs. MeTajibl U MX COeAUHEHUS

4.1

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHUX COEJAMHEHHH: OKCHIOB
(coneobpasyromuiue: OCHOBHBIE, KHCIIOTHBIE, amoTepHbIE) u
HecoseoOpa3yrole; OCHOBaHMK (IIETOYM M HEPacTBOPHMBIE OCHOBAHMSA);
KUCTIOT  (KHCIIOpoAcoAepXkalue ¢ OEeCKUCIOPOAHbIE, OJIHOOCHOBHBIE H
MHOTOOCHOBHBIE); COJ€H (CPEIHUX U KUCIBIX)

4.2
4.3

dusnueckue W XUMHUYECKHE CBOWCTBA MPOCTBIX  BEIECTB-HEMETAIUIOB:
BOJIOPO/Ia, XJIOpa, KACIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS
dusnyeckue WU XUMHYECKHE CBONMCTBA IIPOCTBIX BCHICCTB-MCTAJUIOB: JIMTHUA,




HATpHsA, KaIusl, MarHUS M KaJbLHs, AJIIOMHUHMS, Kejle3a. DJIEKTPOXUMUYECKUI
psA HAIPSDKEHUM METAJLIIOB

4.4

du3znyeckue U XMMHUYECCKHE CBOMICTBA BOAOPOAHBIX COC,Z[I/IHGHI/Iﬁ HCMCTAJIJIOB:
XJIOpoBOAOpPOda, CEPOBOAOPOAA, aAMMHAKA

4.5

dusnuecKkne W XMUMHUYECKHE CBOMCTBA OKCHIOB HemeTamuioB: cepol (IV, VI),
azora(ll, 1V, V), docoopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenune
OKCHJIOB HEMETAJIOB

4.6

4.7

4.8

4.9
4.10

Xumudeckue cpoiictBa okcunoB: MetauioB IA-IIIA rpymn, nmaka, memu(ll) u
xenesa(ll, 11). [TonyueHne OKCHIOB METAILIIOB

XUMHUYECKUE CBOWCTBA OCHOBAaHHWH M aM(pOTEPHBIX THAPOKCUAOB (Ha TpUMEpe
THUAPOKCUIOB  alIOMUHUS, JKene3a, uuHKa). [lomyueHume ocHOBaHUM U
aM(OTEPHBIX TUIAPOKCH]IOB

OO0mue XUMHYECKHUE CBOMCTBA KHCIOT: XJIOPOBOIOPOIHOM, CEPOBOIOPOIHOM,
CEpHHUCTOM, CEepHOU, a30THOU, (HochopHOW, KpeMHUEBOH, yrompbHOU. Ocolbie
XUMHYECKHE CBOMCTBA KOHIIGHTPUPOBAHHOW CEpHOM M a30THOW KHUCJOT.
[Tonyuyenue kucior

OO61mue xuMHyecKue cBoicTBa cpenHux coieil. [lonydenue coneit

[lonyuenue, cobupanue, paclo3HaBaHUE BOJOPOJAA, KHCIOpOJa, aMMHaKa,
YIIIEKUCIIOTo Ta3a B 1abopaTopuu
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4.12

[Tonmyuenue amMMuaka, CEpHONM U a30THOM KUCJIOT B IMPOMBIIUIEHHOCTH. OOmue
CIOCOOBI MOJTYUYECHUS] METAJIJIOB

I'enernueckas cBI3b MCXKAY KilaCCaMH HCOPraHUYCCKUX COCIII/IHGHI/Iﬁ
XUMHYECKHE pCaKuu

5.1

Knaccugukarus XuMHUUECKUX peakLui 10 pa3IuyHbIM MPU3HAKaM: 110 YUCIy U
COCTaBy YYaCTBYIOIIMX B pPEAaKIHMU BEIIECTB, MO TemioBoMy 3ddekry, 1o
W3MEHEHHUIO CTENECHEN OKHUCICHHSI XUMUYECKUX YIEMEHTOB

5.2

5.3

5.4

TennoBoil 3¢ pexT XMMUUYECKON peakIuy, TEPMOXUMUYECKHE YpaBHEHUS. DK30-
U DHJI0TEpMUYECKHUe peakunu. TepMoXuMuiyecke ypaBHEHHUs

OKHUCIUTETEHOBOCCTAHOBUTEIbHBIE peakiui. OKUCIUTENN U BOCCTAHOBUTEIH.
[Tpomiecchl  OKWCIEGHHWSI W BOCCTAaHOBIIGHHUS.  ODJEKTPOHHBIM  OamaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopust aneKTpoIUTHYECKON nuccoruanui. KaTHoHbl, aHMOHBI. DJIEKTPOIHUTHI U
HEeANIeKTPoNuThL. CUTbHBIE U clla0ble 2NeKTPoIuThl. CTeneHb AUCCOIUAIIH

5.5

Peakiun moHHOro oOMeHa. YCIOBHS NMPOTEKaHUs PeaKkUUidl MOHHOTO OOMEHa,
IIOJIHBIE Y COKPAIllEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XUMHS U OKpY>KaroIlas cpena

6.1

Bemecrsa M Marepuansl B IOBCEIHEBHOM JKHM3HM YeloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuil B J1abopaTopuu U OBITY.
IIepBas moMoIIbs Ip¥ XUMHUYECKUX 0KOTaX U OTPABJICHUSIX

6.2

XUMHUYECKOE 3arpsA3HEHUE OKpYKawlled cpeapl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €r0 MPEeAOTBPAIICHUS
[IpenenvHas momyctumass kouuneHTpanus BemectB (ITJK). Pomp xumuum B
pPEIICHUH DKOJOTHYECKUX TpoOsieM. VYCWICHHEe MapHUKOBOTO A deKTa,
paspylIeHHE 030HOBOT'O CII0s

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COEAUHEHHH B
ObITYy, MeNWLIMHE, MPOMBIIIJIEHHOCTH M CelbCKOM Xo3sicTBe. [IpumeHenue
METAJUIOB M CIUIAaBOB (CTallb, YYT'yH, JIOPAJIOMUHUM, OpoH3a) B OBITY U



HNPOMBIIIUICHHOCTH UX coefnHeHuil. [loHsaTre 0 KOppo3nu MEeTaioB, OCHOBHBIC
CHOCOOBI 3aIIUTHI UX OT KOPPO3HHU

[IpupogHble UCTOYHUKU YTIIEBOAOPOAOB (Yrosib, MNPHPOIHBIA Ta3, HEPTh),

6.4 MIPOJIYKTHI MX MepepaboTku (OEH3HMH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH
[lepBoHavanbHble TOHATHA OO0 OpPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHSX

6.5 yriiepoaa (MeTaH, 3TaH, STWIEH, alleTUIeH, STAaHOJI, TIIMIEPHUH, YKCYCHAs! KUCIIOTA).
[TousiTie 0 OGMONOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeJKax, yriieBoJax — U Ux
POJIH B )KU3HH YEJTIOBEKA

7 Pacuérnr:

7.1 1o (opMyIaM XUMUYECKHX COSIUHEHHUH

7.2 Macchl (MacCOBOM) J0JIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE

7.3 [0 XUMUYECKUM YPaBHEHUSIM
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