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ITOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMUUM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTenbHO MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMsl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takxke Ha ocHOBe ¢enepalibHOH paboyelt mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIIENIMU NPENoIaBaHus Y4eOHOTro MpeaMeTa « XUMHUSI»
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O ILENSIX, OOIIeH cTpareruu
oOydeHusi, BOCIHMTAHHA W PA3BUTUS OOYyYAIONIUXCA CPEACTBAMU y4eOHOTO
npeamera, YCTaHABIIMBAET 00s13aTeIbHOE IPEAMETHOE COJIepKaHue,
npeAycMaTpUBAET pAaCIpEeleeHue €ro Io Kiaccam M CTPYKTYPUPOBAHHE IO
pazielnaM M TeMaM MpPOrpaMMbl MO XUMHH, OMNPEACISET KOJIMYECTBEHHBIE M
KaueCTBCHHBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHUS XHMHUU C YU4E€TOM  MEXKIPEAMETHBIX W
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO IMpollecca, BO3PACTHBIX
0COOEHHOCTEW O00yYaroluXxcsi, OIpeAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHSI OCHOBHOW 0Opa3oBaTeIbHOU
MpoTrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, a TakKe TPeOOBaHUM K
pe3yibTataM 00y4YeHHs] XUMUU Ha YPOBHE ILI€JICH U3ydeHUsl MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-IIO3HABATEILHON JIEATEILHOCTH O00yYaromerocs IO OCBOCHUIO
y4eOHOTr0 COJIep)KaHMS.

3HaHWE XHUMHHM CIY>KUT OCHOBOM Jyisi (OPMHUpPOBAHUS MHPOBO33PEHUS
oOydaromierocsi, ero MnpejcTaBiIeHU O MaTepUATbLHOM EIUHCTBE MUpPA, BAKHYIO
posib urparot GopMUpPYEMbIE XUMHUEW MPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUu W 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUSCTBA — CBHIPhEBOHM, YHEPreTHUYSCKOM,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MPOOJIEeM 3IpaBOOXPaHEHUSI.

N3ydyeHne xuMuu:

CIOCOOCTBYET  pealiM3allud  BO3MOXKHOCTEM  JJII  CaMOpa3BUTUS |

dhopMUpOBaHUS KYJIbTYPhI JUYHOCTH, €€ 001IeH 1 (QYHKITMOHATILHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH
0o0yYarolmmxcsi, HaBBIKOB HMX CaMOCTOSITCNIbHOW  y4yeOHOW  JIeSTEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK U B MPOHECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBaeT OCHOBBI
LIEJIOCTHOTO B3IJIsia HA €IMHCTBO MPUPOJIbI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YUYarOIINXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
Hay4HbIM 3HAaHUSAM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
o0pa3oBaHUE 00YYAIOIITUXCS.

JlanHble HampaBlieHUS B OOy4YEHHH XHMHHM OOECIIEUMBAIOTCS CIEHU(pUKON
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOpPbIM  SBISETCS  MEAaroru4ecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKU XMMUHU HA ONPEACIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX NOHSITHI XUMHUHU, OCHOB
HEOPraHMYECKOM XUMHM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUU
OpraHUYECKON XUMUH.

CtpykTypa cojiepskaHus MPOTpaMMbl MO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 mnoaxona k €€ uszydeHuro. ColepikaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHSATUH O XUMHUYECKOM 3JIEMEHTE M BEUIECTBE U CUCTEMBI MMOHATUN O XUMHYECKOU
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl IO TMPUHIUIY
[IOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX IPEIACTaBICHUI
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCErO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akona /. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUMU;

— YUYEHHUA O CTPOECHUHU aTOMa U XUMUYECKOU CBA3H;

— TNpenCTaBleHUH 00 DIIEKTPOIUTHYECKOW JUCCOLMAIIMM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJHOIO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBIACHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXHOCTEW MPAKTHYECKOrO0 NMPUMEHEHHUS U MOJYYECHUS
U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl IO XHMHUHU CHOCOOCTBYET  (DOPMUPOBAHHIO
MPEACTABIICHUS] O XUMUYECKOM COCTABIIAIOIIEN HAYYHOM KAPTHUHBI MUPA B JIOTHUKE
e€ CHCTEMHOW MNpUpOJbl, LIEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHHUIO U
METOJaM MO3HaHUS B Hayke. M3ydeHune XMMUU NPOUCXOAUT C IMPUBJICUCHUEM
3HAHUM W3 paHee M3YUYEHHBIX Yy4eOHBIX NpeaMeToB: «OKpYKalOMMUA MUDPY,
«buonorus. 5-7 xkimacce» n «du3znka. 7 Kinacey.

[Ipy wu3yyeHUH XUMHUU TNPOUCXOAUT (QOpPMUpPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NESTEIbHOCTH 4YeJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHPOBAHHUM CUCTEMBI XMUMHYECKUX
3HAaHUH — BaKHEUINX (haKTOB, MIOHIATHI, 3aKOHOB U TEOPETUYSCKHUX IOJI0KCHHUH,
JOCTYMHBIX O0000IIEHNH MHPOBO33PEHUYECKOIO XapakTepa, f3blka HayKu, B



OpUOOIIEHMM K HAyYHbIM METOJaM T[IO3HAHUS TP HW3YYEHUU BEIIECTB U
XUMUYECKUX PEaKIuii, B ((OPMUPOBAHUH W PA3BUTUHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-IO3HABATEIBHOW M y4eOHO-UCCIIEI0BATENbCKON
JeSTEIbHOCTH, OCBOCHHUM TNPaBWJI 0O€30MacHOr0o OOpallleHusi C BEIIeCTBAMHU B
MMOBCEIHEBHOM KU3HU.

[Ipu M3ydeHnn XUMUU HAa YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KAK:

— (opmupoBaHHe MHTEIUIEKTYalbHO pPAa3BUTON JHMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIIbBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIEHHUE
00y4aromMXcsi K CaMOCTOSTEIbHOM IMO3HABATEIbHOU JAESATEILHOCTH, HAyYHBIM
METOJilaM TO3HaHUS, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecreueHue ycilIoBuil, CHOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YUYatOIIMMHUCS
OTbITa Pa3sHOOOPA3HOM NESITEIBLHOCTH, MO3HAHMS M CAaMOIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIIMI), MMEIONIUX YHUBEpPCAJIbHOE 3HAUCHUE ISt
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeNd (QYHKIIMOHAIBHOW M E€CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCI€ YMEHHM OOBSICHATH U OIEHUBATH SBJICHUS
OKPY’KAIOIIEr0 MHUpa, UCIOJb3ys 3HAHUS U OMBIT, MOJYYCHHBIE MPU U3YUYECHUU
XUMUHU, TPUMEHATh WX MPU PEHICHHH MPOOJIeM B TOBCEIHEBHOW JKWU3HH H
TPYJOBOM JEATEIbHOCTH;

— ¢opMmupoBaHHEe Yy OOYYAIOIIMXCS TyMAaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH DKOJIOTHUECKH
LIEJIECOO0PA3HOTr0 MOBEACHUSI B OBITY W TPYAOBOW JAESATENBHOCTH B UENIAX
COXPaHEHMS CBOETO 340POBbS U OKPYKAOLIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIIMTAaHUIO Ha OCHOBE YCBOCHHSI OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(uis M HAMpaBIECHHOCTH AaJbHEHIIIEro
oOy4eHwusl.

OO0miee 4YMCIO YacoB, OTBEACHHBIX [JIi HW3YYEHHUS XHUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocrapisieT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHa4Ya/IbHbIE XUMHYECKHE IOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemecTtBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeTonax MO3HaHWS B XUMHU. UMCThIE BELIECTBA U CMECH.
CniocoObl pa3esieHust CMECei.

ATOMBI U MOJICKYJIbl. XHUMHYECKHUE BJIeMEHTbl. CHMBOJIBI XUMHUYECKUX
sneMeHTOoB. [IpocThie U CloKHbBIE BellleCTBA. ATOMHO-MOJEKYISIPHOE YUCHHE.

Xumudaeckass (opmyna. BaaeHTHOCTP aTOMOB XWMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAsT AaTOMHAas —Macca.
OTtHOcuTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 10JisE XUMHUYECKOr0 3JIEMEHTa B
COCIMHECHUH.

KonnuectBo Bemectsa. Mosb. MonsipHas macca. B3anmocBsi3p KoInyecTBa,
MacChl W 4YHUCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUH.

Du3NYeCKUe U XUMUUYECKHUE SBJICHUS. XUMHUUECKasl Peakius U €€ MPU3HAKHU.
3aKOH COXpaHEHHUS MacChl BelleCcTB. XUMHUYeckue ypaBHeHus. Kiaccuduxanus
XUMUYECKUX PEAKINI (COeMHEHUS, PA3IOKEHUS, 3aMEILIEHUsA, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/IOH, MpaBUiaMu padOThl B J1aOOpaToOpuu U
npuémMamu 0o0palleHus: ¢ JJabopaToOpHBIM O00OPYAOBAaHUEM, U3YUCHUE U OINMCAHUE
(dU3UYECKNX CBOWCTB O0OO0pa3lloB HEOPraHMYECKUX BEIIECTB, HaOJIOJCHUE
dbu3nyeckux (IJIaBJICHHWE BOCKa, TasHUE JbJla, pacCTUpPaHHME caxapa B CTYIIKE,
KUTICHWE W KOHJCHCAIMS BOJABI) U XUMHYECKUX (TOpPEHHME CBEYM, MPOKAJTUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCTIOTOMN) SIBJICHUH, HAOMIOCHUE U
OTMMCaHUE TPU3HAKOB MPOTEKAHUs XUMHUYECKUX peaKkiuid (pasyioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOU KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE THUIIPOKCUJIA
Menu (II) mpu HarpeBaHuu, B3auMOJICUCTBUE Kelie3a ¢ pacTBopoM coiiu meau (1),
U3Y4YCHHE CIOCOOOB Pa3JCJICHUs] CMECEH: C MOMOIIbI0 MarHuTa, (uiIbTPOBAHUE,
BbITIApUBAHUE, UCTHWUISAIMA, XpoMaTorpadusi, MPOBEJICHUE OYUCTKU TTOBAPEHHOU
CoJiM, HaOJIOJICHWE W  OMNHCAaHWE  PE3yJbTaTOB  MPOBEJACHUSA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENeH MOJEKYII
(IIapOCTEP>KHEBBIX ).

Ba:xHeiiniue npeacTaBuTe M HEOPraHUYECKUX BeLeCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucimopon — 3J€MEHT U IpoCcToe
BemecTBO. HaxokneHue kucimopoia B TpHUPOAE, (PU3MYECKHEe U XUMUUYECKHE
cBoiictBa (peakmuu ropenus). Oxcupawl. [lpumenenme kucnopona. CrocoOsl



MOJIYYCHHsS] KUclopoAa B JabopaTOpud W IPOMBIINUIEHHOCTH. KpyroBopor
Kucnopoa B mpupojie. O30H — aJIoTpoIiHas MOIU(UKAIIHS KUCIOPO/A.

TeroBoit 3¢ (deKT XUMHUYECKOW peakluu, TEPMOXUMHUYECKUE YpPaBHEHMS,
9K30- U HHAOTEPMUYECKHE pEaKUHUH. TOIUIMBO: Yrojb M METaH. 3arps3HEHue
BO3/lyXa, YCUIIEHHE MapHUKOBOTO d(deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — nsnemMeHT um mpoctoe BemecTBo. Haxoxaenwe Boaopoja B
npupoae, (Qumyeckne W XUMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnorsl u conm.

Momnsipabiii 00bE€M ra3oB. PacuéThl 10 XUMHUYECKUM YPABHEHUSIM.

dusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBOpsl.
HacelilieHHbIE W HEHACBHIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas [0Jis BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpoB B IpupoZie U B KU3HU 4YeloBeKka. KpyroBopoT BoJbl B IPUPO/IE.
3arps3HeHne NpUpOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcuabl. Kiaccuduxanus
OKCHUJIOB:  cojieoOpaszyroniue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIE) U
HecoseoOpazyronme. Homenknatypa oxcujioB. dusnyueckue W XUMHUUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHune okcuaos.

OcunoBanusa. Knaccudukanuss ocHOBaHMM: IIETOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHui. DuU3NUECKHE M XMMHYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucnor. Ousndeckue u
XHMHUYECKHE CBOHCTBa KHUCIOT. Psan aktuBHOocTH MetauioB H. H. bekerona.
[lonydyeHne KUCIOT.

Conu. Homenknatypa cosneid. @u3nueckue 1 XMuMUYECKUE CBOWCTBA COJIEH.
[Tonyuenue conen.

['eHeTndeckast CBsI3b MEX/Ty KJlacCaMu HEOPTaHWYECKUX COCTUHEHUH.

Xumuueckuii IKCnepumenm:

Kaue€CTBEHHOE OMPENIEIICHUE COJIEPkKAHUS KUCIOpOaa B BO3/IyX€E, MOJTyUYCHUE,
coOupanue, pacrno3HaBaHWE M U3YYCHHE CBOWCTB KHUCJIOpO/aa, HaOI0IeHNe
B3aMMOJICUCTBUSL BEIIECTB C KHUCJIOPOAOM U YCJIOBUSI BO3HUKHOBEHUS W
npeKpaileHus TopeHust (Mokapa), O3HaKOMJIEHHE C O0O0pa3liaMH OKCHUJIOB H
OTMMCaHUE WX CBOWCTB, MOJydeHUE, COOMpaHHE, pACIO3HABAHUE M H3YYCHUE
CBOMCTB BOJiopojia (TopeHue), B3auMojelcTBUe Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BAHUE BUEOMATEPUATIOB), HAOIIOeHHE 00pa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHHE OCOOCHHOCTEM pPACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3AUMOJCHCTBUE BOJAbI C METAILNIAMU
(HaTpueM ©  KaiublueM) (BO3MOXHO UCIIOJIb30BaHUE BUIECOMATEPHUATIOB),



UCCIIEJOBaHUE O00pa3lloB HEOPraHMYECKHUX BEIIECTB pa3IMYHbIX  KJIACCOB,
HaOJII0eHUE U3MEHEHHSI OKPACKU MHAMKATOPOB B pacTBOpax KUCIOT U HIEJIOYEH,
u3ydyeHue B3auMmonencTBusa okcuaa meau (II) ¢ pacTtBopom cepHOW KHCIOTHI,
KHCIIOT C METaulaMH, PEaKkUuid HEUTpaIU3aliH, IOJIYyYEeHUE HEPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJUIA IPYTMM K3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3aJad o TeMe «BaxHedmme KiIacchl HEOPraHMYeCKUX
COCIMHEHUI.

IMepuognueckuid 3axkoH u Ilepuoguueckasi cucremMa XUMHYECKHX
jaemenToB JI. U. MengesneeBa. CtpoeHue aroMoB. XHMHYECKasi CBf3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PUKAUIUKA XWMHYECKHX 3JeMeHTOB. [loHsthe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METAJUIbL,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(POTEpHbIE OKCUIBI
U THUJIPOKCUJBI.

ITepnonnueckuii 3akoH. [leproanueckas cucreMa XUMAYECKHUX 3JIEMEHTOB /1.
N.  MenneneeBa.  KopoTkomepuoanass W JUIMHHONEpHOAHAs  (POpMBI
[lepnogmueckont cucrteMsl xumuueckux iemMeHToB . . Menneneesa. [leprnossr
u rpynnsl. DHU3NUECKUH CMBICI TMOPSAIKOBOIO HOMEpPA, HOMEpPOB Iepuoaa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000JI0OYeK aToMOB NepBbIX 20 XHMHYECKMX  3JIEMEHTOB
Ilepnonmueckonn cucremnl [[. 1. MenaeneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHMsI pajJuyca aTOMOB XHUMHUYECKHUX HIIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMUYECKUX CBOMCTB M0 TpyNIaM U nepuoaam.

3nauenue [leproanueckoro 3akoHa u Ilepuoandeckoi CUCTEMbl XUMUYECKHUX
AJIEMEHTOB I pa3BUTHs Haykh W npaktuku. /. M. MenneneeB — y4€Hbld u
IpaXKIaHHH.

Xumunyeckasi cBs3b. KoBaneHTHast (TosisipHass W HETMOJSIpHAsi)  CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX AIEMEHTOB. MIOHHas CBA3b.

Crenenp  okuciieHHs.  OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE  PEAKLIHH.
IIpoueccsl OKHCIIEHNS U BOCCTAaHOBJIEHHSI. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe OO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICUCTBHE
TUAPOKCUIA LHHKA C PACTBOPAMH KHUCJIOT M UIEJNOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUIUX ~ IPUMEPBl  OKUCIIUTEIBbHO-BOCCTAHOBHUTENBHBIX — pPEaKLUN
(ropeHue, peakiuu pa3noKeHusl, COSIUHEHHUS).

Mesxcnpeomemmoie céazu



Peannzanuss meXnpeaMETHBIX CBS3€HM NpPU HM3YYEHUM XUMHUHA B § Kilacce
OCYLIECTBJISIETCS 4epe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUN, TAK U MOHATUH, SBISIOMIUXCSA CUCTEMHBIMU JJIS1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmIue ecTecTBEHHO-HAYUYHbIE MOHATHA: HAYyYHBIA (akT, TUMOTE3a, TEOPHUs,
3aKOH, AaHaJlW3, CHUHTE3, KIacCHU(PHUKaAIuUs, TMEePUOJNIHOCTh, HAOIIOACHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aTroM, OIJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIIBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUM 3apsii, BEIIECTBO, TEJIO,
00BbEM, arperaTHOE COCTOSIHHE BEIECTBA, T'a3, PU3NYECKUE BETUUYUHBI, €AUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1bI, COonHIIE.

buonorus: dotocuntes, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEPATBI, TOPHBIE MOPOJBI,
ITOJIE3HBIE NCKONAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUuMHYeCKas peakums

[Tepnonnueckuii 3akoH. [lepronnyeckas cucTteMa XUMHYECKUX IEMEHTOB /.
N. Menpeneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHWUH CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX TNEPUONOB, Kauus, KalblUsid M HX
COCAMHEHUNA B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B llepmoamyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJbl XMMHUYECKOW CBS3U. THUMBl KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUINA KPUCTALIMYECKOW PEIIETKU U
BHJIa XUMHUYECKOU CBA3H.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHWYECKUX BELIECTB. XHUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPraHNYECKUX BELIECTB.

Knaccudukanus XuMHUYECKHX peaKLMil MO pa3InyHbIM IpHU3HAKaM (10 YUCITY
M COCTaBy YYacTBYIOIIMX B pEakUUu BEUIECTB, MO TEIUIoBOoMY 3¢ (deKTy, Mo
MU3MEHEHUIO CTETEHEN OKHMCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajlu3aTtopa). JK30- U SHAOTEPMUYECKHUE PEAKIIMH, TEPMOXUMHUECKUE
YpaBHEHUSL.

[lonsiTue 0 ckopocTu XUMUYecKOW peakiuu. [loHsiTue 00 00paTUMbBIX U
HEOoOpaTUMBbIX XMMHUYECKUX peakuusx. [loHATHe 0 TOMOreHHBIX U TeTepPOreHHbIX
peakuusx. [lonarue o karanusze. [lonsitne 0 xumMuyeckom paBHOBecHU. DAKTOPBI,
BIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUA M TOJIOKEHHE XHUMHUYECKOTO
PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  pEaKLMH,  JJEKTPOHHBIM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENbHOW  peakiuu.  CocraBineHue  ypaBHEHUU



OKHCIIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJb30BAHUEM  METOJa
AJEKTPOHHOTO OajaHca.

Teopust PNEKTPONUTUIECKON TUCCOUUALIMHN. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
Katnonsl, annonel. MexaHu3m auccolMalydy BELIECTB C PA3JWYHBIMU BHIAMU
XUMHU4ecKoil cBsizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHA. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHA,
MOJIHBIE M COKpAaIEHHbIE HMOHHBbIE YypaBHEHUs peakuuid. CBoWcTBa KHUCIOT,
OCHOBaHMM W coJeil B CBeTe MPEACTaBICHUNH 00 AJIEKTPOIUTHUECKOM
nucconuanvu. KauectBeHHbIE peakiny Ha MOHBL. [[oHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTraHMYECKUX
BEILIECTB — METAUVIOB U HEMETaIoB (rpagura MW ajiMasa), CIOXKHBIX BEIIECTB
(XxJopuga HaTpHs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakuuu
OT BO3JCHCTBUS pa3IUYHbIX (DAKTOPOB, HCCIEJOBAHUE AIIEKTPONPOBOHOCTU
pacTBOpPOB  BELIECTB, Ipoliecca JUCCOLMALMM KHUCIJIOT, IIEJI04Yer U  CcoieH
(BO3MOKHO  HMCIOJIb30BAaHUE  BHJIEO  MATEpPUAJIOB), IMPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOUIMX ~ NPU3HAKM  NPOTEKaHWs  peakuuii HMOHHOro  oOMEHa
(oOpa3oBaHue ocajaka, BbIIEJIEHHE ra3a, O00pa30oBaHHE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUi
(ropeHue, peakiuu pas3ioKEHUsI, COCIUHEHUS), PACTIO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C IIOMOLIBIO KAYECTBEHHBIX pEAKUMA HA HOHBIL, PEIICHHE
AKCIIEPUMEHTAIIBHBIX 3a]1a4.

HemeTauibl 1 X cOeIMHEHUSA

OOmiasi xapakTepucTHKa rajoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue M (U3NUYECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHYECKHE CBOMCTBAa Ha IpPUMEpPE  XJopa
(B3aMMOJEHCTBHE € METallaMHU, HEMEeTaulaMH, Ueno4YamMu). XJIOpPOBOAOPO/I.
ConsHass KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJIydeHUE, NTpUMEHEHHE. JlercTBue
XJIOpa W XJOPOBOJOPOAA HAa OpPraHM3M YeJIOBeKa. BakHeWlune XJIOpuabl U UX
HAaxO0KJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENeHH okucieHus. CTpoeHue M (pu3MyecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOITHBIE MOIU(MDUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (QU3UYECKUE U
XxuMuueckue cBorctBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (Qusnueckue M XUMHYECKHE CBoMcTBa (OOIlIME  Kak
IOpeICTaBUTENd Kjlacca KHCIOT W crneurduyeckue). XHUMHUYECKHE pPEeakluu,
JeXalMe B OCHOBE IMPOMBIIUIEHHOTO CHOC00a TMOMY4YeHHUsS] CEpHOM KHCIOTHI.
[Tpumenenue cepHoit KUCIOTHI. CONMM CEPHOM KUCTOThI, KAUECTBEHHAS peaKlys Ha



cynbdar-uoH. Haxoxnenue cepbl U €€ COEAUHEHUM B TpHUpPoJe. XUMHUUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COECIMHEHUAMH Cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHUS.

OOmiasi xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUsS. A30T, pacIpOCTpaHEHUE B IPHUPOJE,
dusnueckre U xumMuueckue cBoiictsa. KpyroBopor azora B nmpupoje. AMMHUakK, ero
bu3nuecKrue 1 XUMHUYECKHUE CBOMCTBA, MOJydeHHe U npuMeHeHue. Coilu aMMOHUS,
uX pU3NYECKUE U XUMHUECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THasi KUCJIOTa, €€ MOoJIydeHue, (PU3UYEeCKHe U XUMHUYECKHE
CBOMCTBa (00IIME Kak NPEICTaBUTENd Kjacca KHCIOT W crenudpuyeckue).
Hcnonb3oBaHne HUTPATOB U COJEH aMMOHHUA B KauyeCTBE MHUHEPAIbHBIX
ynoopenuil. XuMu4ecKoe 3arpsi3HeHUEe OKPY Karolel cpellbl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIU, 3arpsS3HCHHE BO3[yXa, IMOYBBI U BOJOEMOB). Docdop,
ajutoTpornHele Mogudukanuu Qgocdopa, Pu3NUEecKHe U XMUMHYECKUE CBOMCTBA.
Oxkcup dhochopa (V) u bochopHas kuciora, GuzndecKkue 1 XUMUIESCKHUE CBOMCTBA,
nonyuyenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YIOOPEHU.

OO6mas xapakrepucTuka 31eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUsA.  YTIEpoJ,  aJUIOTPONHbIE
MOAU(DUKALIMKM, PACHPOCTPAHEHUE B TMPUPOAE, (PU3MYECKHE M XHUMHUYECKHE
cBorictBa. Ancopouusi. Kpyrosopot yriaepona B npupoae. OKCUabl yriaepojaa, ux
du3nueckue W XMMHUYECKHE CBOMCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3MBI,
MOJyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHe MpoOJIeMbl, CBA3aHHBIE C OKCUIOM
yriepona (IV), rumore3a T17100adbHOTO TMOTEIUICHHWS KJIMMAaTa, MMapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiu, uxX (U3NYECKHe U XMMUYECKUE CBOWCTRA,
noiiyueHue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIULMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavasIbHBIE MMOHATHSA 00 OPTAaHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, 3TaHOJI, TTIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble MCTOYHUKH YIJIEBOJOPOAOB (Yroyib, MNPUPOIHBIN Ta3, HEPTh),
MPOJYKThl UX MepepaboTku (O€H3MH), UX poJib B OBITY U IPOMBIIUICHHOCTH.
[TonsiTHe 0 OMONOTMYECKM BaXKHBIX BEIIECTBAaX: XKUpPaX, OeJKax, yriaeBojgax — U ux
poiM B OKM3HM 4elloBeKa. MarepuaabHOE€ €IUHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IOJy4YEeHUE U
npumenenue. CoeauHeHus: KpeMHusi B mpupojge. OOmiue mpeacTtaBieHus 00
okcuae kpemuusa (IV) u kpemuueBoi kuciore. CHIMKAThI, UX HCIOJb30BAHUE B
OBITY, B TIPOMBIIINICHHOCTH. BakHeilme cTpouTenbHbIe MaTepUaNbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 6e30mMacHOTO HUCMOJIb30BAHUS
CTPOUTENHHBIX MATEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3lloB HEOPraHMYECKHX BEILECTB, CBOMCTB COJISTHON KHCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMii Ha XJOPUJI-MOHBI U HAOJIOJICHUE TPU3HAKOB
UX TPOTEKAHMSI, OIBIThI, OTpAKAIOIIME (PU3NUECKHE M XHUMHUYECKHE CBOMCTBA
TaJIOTEHOB U HUX COCJAMHEHHH (BO3MOXXKHO MCIOJB30BAHUE BHUIECOMATEPUAIIOB),
O3HAaKOMJIEHHE ¢ oO0pa3uaMu XJOpUIOB (TaJOTEHHUIIOB), O3HAKOMJICHHUE C
oOpasnaMu  ceppl W €€  COCINUHEHUSIMH  (BO3MOXKHO  HCHOJIb30BAHUE
BHJICOMATEPHAIIOB), HAOIIOACHHUE TIpoliecca OOYTIMBAaHMSI caxapa TOJ eHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCIOTBI, M3YYE€HUE XHMHUYECKHX CBOMCTB
pa30aBIIEHHOMN CEPHON KUCIIOTHI, MPOBE/ICHUE KAYECTBEHHOM peakIuu Ha CyibQaT-
WOH U HAOJIOJICHUE TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHUE C (PU3MUYECKUMHU
CBOMCTBaMH a30Ta, (ochopa M HX coeAMHEHUH (BO3MOXKHO HCIIOIb30BaHUE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U QOCPOPHBIX yIOOpEHUIA, TOIyYCHHE,
coOupaHue, pacrno3HaBaHME€ U HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U PocdaT-uOH U M3ydYeHHE MPU3HAKOB
UX IPOTEKaHHUsl, B3aUMOJCHCTBHE KOHIIECHTPUPOBAHHON a30THOM KUCJIOTBI C MEIBIO
(BO3MOKHO WCTIOJIb30BAHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoOJIeIen
KPUCTAUIMYECKUX PEImIETOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIICHUE C
IPOLIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPONCTBOM NPOTHBOTa3a, MoJydeHHe, COOMpaHue, pacrio3HaBaHUE W U3YYCHUE
CBOMCTB YIJICKUCIIOTO Tasa, MPOBEICHUE KAYECTBEHHBIX PEaklMii Ha KapOOHAT U
CUJIMKAT-UOHBl U H3YyYCHUE TMPU3HAKOB MX MPOTEKaHUs, O3HAKOMJICHHE C
OPOAYKIIMEN CUJIMKATHOM NPOMBIIIJIEHHOCTH, PENICHUE HKCHEPUMEHTAIbHbBIX
3a7a4 1o TeMe « BakHeulre HeMeTaulbl U KX COCIMHEHUS.

MeTaJiibl ¥ UX COeTUHEHUS

OO6mas xapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — META/UIOB HA OCHOBaHUU
ux mnoyiokeHuss B llepuommueckor cucreme xumuyeckux siemeHtoB [ .
MenpaeneeBa u ctpoeHusi arToMoB. CTpoeHHEe MeTaioB. Metanueckasl CBA3b U
METANIMYECKass ~ KPUCTAJUIMYECKass  PEmETKA.  DJIIEKTPOXMMHYECKUU  psif
HarpsHDKeHUN MeTauioB. GU3NUYecKre W XMMUYECKHE CBOMCTBA MeTaiuioB. O0mmume
CIOCOOBI TMOMy4YeHHUsT MeTauioB. [loHSATHE O KOpPpO3WHM METaIOB, OCHOBHBIC
CrocoOBI 3amuThl X OT Koppos3uu. CriaBbl (CTaib, YyTyH, JIOPATIOMHHUM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY ¥ IPOMBIIIJICHHOCTH.

[llenounsle mMeTaibl: moj0XKeHUE B lleproanueckor cucTeMe XHUMUYECKUX
snemenToB JI. M. MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKICHUE B IPHUPOJIE.
®u3nuecKre 1 XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHHWe IIeNOYHBIX METAUIOB U HX
COEUHECHHUI.

[IlenoyHO3EeMENbHBIE METAJUIBI MarHMil W KaJbUUW: IIOJIOKEHHE B
Ilepnoguueckon cucreme xuMmuueckux 3yeMeHToB [[. M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJeHUE B Ipupoe. Pu3ndyeckre 1 XUMUYECKUE CBOMCTBA MAarHUs
U Kanpuuda. Baxdeiilive coeauHEHUs Kaiblusg (OKCHUJI, TUIPOKCHA, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIFOMHHUNA: NIOJIO)KEHUE B [leproindeckoil CHCTEME XUMUYECKUX AJIEMEHTOB
JI. . MenneneeBa, crpoeHue aromMa, HaxokaeHue B npuponae. dusnueckue u
XUMHUYECKUE CBOMCTBA amtoMUHMs. AMGOTEpHbIE CBOMCTBA OKCUIA U TUIPOKCUAA
AIFOMUHUS.

Keneso: nonoxxenue B Ilepuoandeckoi cucteMe XuMAYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpoeHHE aToma, HaxXOXKICHHE B mpupone. Puznueckue Hu
XMMHUYECKUE CBOMCTBA keme3a. OKcubl, THAPOKCUABI U con xkenesa (II) u xenesa
(I1I), ux coctaB, CBOWMCTBA U MOTYYCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ o0pa3llaMd METaJUIOB U CIUIaBOB, HUX (PU3HMUECKUMU
CBOMCTBAMHU, U3YYEHHE  PE3YyJIbTAaTOB  KOPPO3UM  METALUIOB  (BO3MOXKHO
WCTIOJb30BAaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHAA
Kalbllid W HATpUs C BOJOM (BO3MOXKHO WCHOJB30BAHUE BHJIEOMATEPHAIIOB),
VICCIIEIOBAHNUE CBOMCTB KECTKOM BOJIbI, IIPOLECCA TOPEHHUS XKejle3a B KUCIOPOJIE
(BOBMOKHO  HCHOJIb30BAHME  BHJIEOMATEPHAIIOB), MPHU3HAKOB  IMPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KaJblMs, allOMUHUS, [IUHKA, JKelie3a
(IT) u xeneza (I1I), meau (1), HaGnroAEeHNE U OMUCAHUE TPOIECCOB OKPAITUBAHMS
IUTAMEHU HWOHAMHM HATpus, Kaiuus ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS
Y TUIPOKCHUJIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 N0 TeMe «Baxuenime
METAJUJIbl K KX COCUHEHHUS.

XuMus ¥ OKpPYKAKOLIAA cpeaa

BemecTtBa m marepuansl B INOBCEIHEBHOM >KM3HM 4YenoBeka. be3omacHoe
UCIOJIb30BAHUE BEIIECTB U XMMHUYECKUX peakuuid B ObiTy. [lepBas momoip npu
XUMUYECKUX 0KOrax U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolled cpenl (mpenesibHas AOmycThUMast
KOHIIeHTpaius BemecTB, aanee — [1JIK). Poibp xuMun B pelmieHUN 3KOJOTUUECKUX
pooIIeM.

Xumuueckuui IKcnepumenm:

M3ydeHue 00pasIoB MaTEPHAIOB (CTEKIIO, CIIJIaBbl METAJIOB, MOJMMEPHbIE

Marepuabl).



Meoscnpeomemmnbwie ceasu

Peasmmzannss mMeXnpeaMETHBIX CBSA3EHM NPU HM3Y4YEeHMM XUMHHA B 9 Kiacce
OCYLIECTBJISIETCS 4epe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
HNOHATUMN, TaK U NOHATUMN, ABJISIOLUXCA CUCTEMHBIMU JUIsl OTIENIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmiue ecTecTBEHHO-HAayuYHble NMOHSTHSA: Hay4YHbIA (pakT, FMIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, Kilaccudukamus, TMNEePHUOJUUYHOCTb, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJECIMPOBAHUE, H3MEPEHHE, MOJIEIb, SBJICHHE, MNapPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTEPHAIIHI.

®dusuka: Marepus, aroMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ,
M30TONBI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKHM 3apsil, MPOBOIHUKH,
MOJIYIIPOBOJHUKH, JUDJIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TENO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAs
pelmérka, CIuiaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusa: ¢orocunHTes, npixaHue, Ouocdepa, 3KOCHUCTEMA, MUHEPAIbHBIC
yA00pEHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMbI€, TOIIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrPAMMbl OCHOBHOIO OOILEro
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHMs XMMHHM B €IWHCTBE Y4eOHOU u
BOCIUTATEIBHOMN JIESITEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMHU M JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHM, HPHHSATHIMU B
oOlliecTBe MpaBWJIaMd M HOPMaMH TOBEACHHS U CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAaHUSsI, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JIMdHOCTHBIE  pe3yJabTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOITUXCS
PYKOBOJICTBOBaTbCS CHUCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
paciIMpeHre OMnbITa ASSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpMOTHYECKOT0 BOCTIMTAHUA:

LEHHOCTHOT'O OTHOIIEHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAyYHOMY HACJEIWI0, TMOHUMAHMS 3HAYCHUS XHUMHUYECKONW HAYKH B JKU3HU
COBPEMEHHOr0 O0IECTBa, CIIOCOOHOCTHU BIAJETh JOCTOBEPHOU HHpOpMAaIUed o
MEePEOBbIX JIOCTMXKEHUSIX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XHUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rpa:kIaHCKOr0 BOCTIMTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMAaX M MPaBWIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJIJICKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCNEAOBATENIbCKOM,  TBOPYECKOM W JOpPYrux  BUJAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW [ESITEIBHOCTH MPHU
BBITIOJIHEHUN YYEOHBIX, TIO3HABATENBHBIX 3a7a4, BBINOJIHCHUH XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MTPOECKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIPOIIECCE OTOM Y4YeOHOW MAESATENBHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TIOBEJICHHE U TOCTYNIKM CBOMX TOBApHIIEH ¢ MO3ULIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEICTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHYECKHE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKON peaKUuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTaBJISIOIINE
OCHOBY JIJI1 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHPA, TPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPHUPOJIbI, B3aUMOCBS3SIX YEJIIOBEKa C
IIPUPOTHOMN CPENOM, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

M03HAaBaTEJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUHU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMaeMbIX TMPOIECCOB U SIBICHUH,
MMO3HABATENIbHON, WH()OPMAIMOHHOW W YUTATEIBCKON KYJIbTYpHl, B TOM YHCIIE
HaBBIKOB CaMOCTOSTEJIbHOW padOThl C Y4eOHBIMM TEKCTAMH, CIPABOYHOU



JUTEPATypOM, JOCTYIIHBIMM TEXHUYECKUMU CPEACTBaMH HHQPOPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAaHMIO, JTIO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHUIO, MPOEKTHOM U  HMCCIEAOBATEILCKOU
NEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH U YPOBHS OOyYCHHS B
JlaJbHEHIIEM;

4) popmupoBanusi KyJbTYpPbl 3[I0POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3/I0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIECACTBUNA U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOJICHUS aTKOTr0Jisl, HAPKOTUKOB, KypEHHSI),
HEOOXOJIUMOCTH COONIOJIEHUS] TMpaBuia 0€30IacHOCTH TIpu  OOpalieHuu ¢
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PEaIbHOMN KU3HMU;

S) TPyA0BOr0 BOCIIMTAHUS:

HMHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodecchil U Tpyaa pa3IuuyHOIo poja,
YBOKEHUE K TPYAy U pe3yjbTaraM TPYJIOBOW JESITEIHHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHUS TPEAMETHBIX 3HAHMM MO XHUMHH, OCO3HAHHBIA BBIOOP
WHIMBHUIYAJbHONW TPACKTOPUHU IPOJIODKEHUS 00pa30BaHUsI ¢ YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHEenHoN npodeccunoHaabHON eITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHATILHOM CpeJIe;

6) ’K0JI0rHYeCcKOro BOCIIUTAHUSA:

OKOJIOTHYECKH IIeJIECOO0pa3HOe OTHOIICHHE K TMPUPOJAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAaHUS, IOHUMAHKE LIEHHOCTH 3JJ0POBOTO U
O0e3zonmacHOro oOpa3a KU3HH, OTBETCTBEHHOE OTHOUIEHHUE K COOCTBEHHOMY
bU3UYECKOMY M TMCUXHYECKOMY 3J0POBbIO, OCO3HAHUE I[EHHOCTU COOJIIOACHUS
paBUJI OE30ITaCHOTO TTOBEICHMS TIPU PabOTe ¢ BEIICCTBAMM, a TAK)KE B CUTYyaITUsX,
YIPOKAIOIINX 37J0POBBIO U KU3HU JIIOACH;

CITOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU U3YUYEHUH XUMHH, JJIS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKaIOLIEeW MTPUPOTHON CPEAOU, JISI TIOBBILIECHUS
YPOBHSI  DKOJIOTHYECKOHW  KYJIbTYPhl, OCO3HAHHUS TJI00AJIbHOTO  XapakTepa
AKOJIOTHYECKUX TPOOJIEM M MyTeH HUX PEMICHHS TOCPEICTBOM METOJIOB XHUMUH,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanpeaMeTHBIX PE3yIbTATOB BBIICISIOT 3HAYUMBIE JIJIS
dbopMHupoBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHSATUS (3aKOH, TEOopus,
MIPUHITUT, TUIIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYTOe.), KOTOPhIC
UCIIOJB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HAHMM M3 ITUX MpeAMEeTOB (OPMUPOBATH MPEACTABICHHUE O IIEJIOCTHOM



HAy4YHOM KapTUHE MUpa, U YHUBEpCAIbHbIC YUCOHBIC IEUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATUBHBIC, PETYJISATHBHBIC), KOTOpPhIE 00€CIeunBaOT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHWIO M OCYIIECTBICHUIO y4eOHOMU
JIESITCIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHSI HCHOJIb30BaTh MPUEMBI JIOTUUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHUW: PACKPBIBATh CMBICI XUMHUYECKUX TMOHSATUM (BBIACIATH UX XapaKTEPHBIC
NPU3HAKH, YCTaHABJIMBATh B3aUMOCBS3b C APYTUMHU TOHSATHSIMH), MCIOJIb30BAThH
MOHATHUS I OOBSICHEHUS OTAEIbHBIX (DaKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS H
KpUTEPUU IJIs1 KJIACCU(PUKAIMN XUMHUYECKUX BEIIECTB M XUMUYECKUX PEaKIIHi,
yCTaHABJIMBaTh MPUYUHHO-CIICJICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH HW3y4YCHHS,
CTPOHTH JIOTUUECKHE PacCCYKJICeHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKJIIOUCHUS

YMEHHE TMPUMEHSATh B TMPOLECCE IMO3HAHUS TMOHATUS (MPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHIEMbIE B XUMHUHM MOJICJIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMMBOJ JJIEMEHTAa), XUMHUYeckas (opMyna u ypaBHEHHE
XUMUYECKON peakly — MpHU PEIICHUU y4eOHO-II03HABATENIbHBIX 3a/a4, C Y4ETOM
ATUX MOJICNIbHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BATh CYIIECCTBEHHBIC
MPU3HAKKU U3YyYaeMbIX O0BEKTOB — XUMHUUECKUX BEHIECTB U XMMUYECKUX PEaKIIUH,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJICTBEHHBIC CBSI3H M
MIPOTHUBOPEUHS B U3yYAEMBbIX IIPOIIECCaX U SBJICHUSIX.

ba3oBble ucciienoBaTe/IbCKue AeiiCTBUS:

YMEHHME HCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KadyeCTBE MHCTPYMEHTA
MO3HAHMUS, a TakKXe B KadeCTBE OCHOBBI Il (DOPMHUPOBAHMS THIIOTE3BI IIO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETeHHE OIbITa IO TUIAHUPOBAHHUIO, OPTAaHU3AIMH M IMPOBEICHUIO
YYCHUYCCKHX OKCIICPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yiabTar, GopMyIUpoBaTh 000OIIECHUS U
BBIBO/IBI TI0 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBHIOWpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TOIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsL  JIUTEpaTypa XHUMHYECKOTO COJIEpKAHUS, CIPABOYHbIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIIEHHWBATh IPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



yMEHUE MPUMEHSATh Pa3IMyHble METOJbI M 3aMpPOChl MPHU MOUCKE U OTOOpE
UH(GOPMALIMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIUMBIX [JIsl BBITOJHEHHS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 OMPENeNEHHOTO THIa, TPUOOPETEHUE OIbITa B
0o0JIaCTH  UCMOJIb30BaHUSI  HMH(POPMAIMOHHO-KOMMYHHMKATUBHBIX ~ TEXHOJIOTHA,
OBJIAJICHUE KYJbTYpPOW aKTUBHOT'O UCIIOJIb30BAaHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBHIOMPATh ONTUMANIBbHYIO (JOpMY TpeCTaBICHHUs WHGOPMALUU U
WUIFOCTPUPOBATh pElIaeMble 3aJa4dl HECJIOXKHBIMM CXEMaMH, JHarpaMMaMH,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

yMEHUE UCIOJIb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU
HCCIIEIOBATENIbCKON IEATEIbHOCTH MH(POPMAIUIO O BIUSHUHU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTa HA COCTOSHUE OKPYKAIOWIEH MPUPOIHON
CpEIbl.

KoMMmyHuKaTHBHbBIE yHUBepcaIbHbIe Y4eOHbIe 1eiCTBHA:

YMEHHS 3aJlaBaTh BOINPOCHI (B XOJe Juanora W (WJIM) JTUCKYCCHHU) TIO
CylIeCTBY  OOCyXJaeMol  TeMbl, (QOpPMYyJIHpPOBAaTH CBOM  NPEIJIOKECHHUS
OTHOCUTEJIBLHO BBIIOJIHEHUS MPEJIOKEHHON 3a1auH;

YMEHUS  NOPEACTaBIATh  IOJIYYEHHbIE  pPE3yJbTaTbl  IMO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTax; JeNaTh MPe3eHTALHUIO
pE3yNbTaTOB BBINOJHEHHUS XMMHYECKOrO SKCIIEpUMEHTa (Ja0OpaTOPHOIO OIbITa,
1ab0paToOpHOI pabOThI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

YMEHHsI y4eOHOrO COTPYAHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
NO3HABATEJILHO M MCCIIEIOBAaTEIbCKOM  JAESATENBHOCTH  NPU  PELICHUU
BO3ZHUKAIOLIMX NPOOJIEM Ha OCHOBE YYE€Ta OOIIMX HHTEPECOB M COrJIacOBaHUS
no3uuuii (00CyxkaeHusl, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbD», KOOPJAWHALUSA
COBMECTHBIX JCHCTBUM, OIPEHCICHHNE KPUTEPUEB [0 OLEHKE KayecTBa
BBINIOJIHEHHOMN paboThI U JpyTHeE).

PerynsituBHbIe yHUBepCaJIbHbIC ydeOHbIE 1eHiCTBHUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIU ACSITeNbHOCTH, IUIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOKO
NeSATEIbHOCTh, BIOUPATh Hanbosee 3(PPeKTUBHBIE CIIOCOOBI pelIeHUsl YYeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM aJITOPUTM JEUCTBUM TIPU BBINOJHEHUU 3aJaHUM C YUYETOM
MOJIy4YEHHUsI HOBBIX 3HAHMHA 00 M3ydaeMbIX OOBEKTaX — BELIECTBaX U PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO PE3YJIbTAaTa 3asBJICHHON LU, YMEHUE
UCIOJIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIOBUU 3aJJaHUH.

HPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPe3yNbTaTOB IO OCBOEHHUIO 0053aTE€NbHOTO
collepKaHMs, YCTAHOBJIECHHOTO JaHHOW ¢enepasibHON pabodeil mporpaMMon,
BBIJICIISIIOT: OCBOEHHBbIE OOYy4YalOIIMMUCS Hay4yHbI€ 3HAHUS, YMEHHUS U CIIOCOOBI



nercTBul, crnenuduueckue A TpPeAMETHOM 001acTh  «XHUMHUS», BHUJBI
NEATEIBHOCTH 10 IOJYYEHWI0 HOBOIO  3HAaHMS, €ro  HHTEPIPETalNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsIX.

K xoniy oOydenus B 8 kyiacce npeIMeTHbBIE Pe3yJIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHUWA: aTOM, MOJEKYJIa,
XUMUYECKUH DIIEMEHT, MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJTHOPOHAS), BAJICHTHOCTb, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIAIpHAs Macca,
MaccoBas J0Js1 XUMUYECKOTO 3JIEMEHTA B COETMHEHHUH, MOJIAPHBII 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi pPeakius, KJIacCHU(pUKALM PpPeaKIuil: peaxkiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pPEaKUUUd 3aMEILICHUs, PEaAKIUU
0oOMEHa, 7K30- U PHJIOTEPMHUUYECKUE PEAKINH, TEIIOBON 3 PekT peakuuu,
AIpO aToma, JJIEKTPOHHBIM CIIOM aroMa, aToMHas OpOWTadb, paguyc
aToMa, XUMHUYECKasl CBSA3b, MOJSIPHASI U HEMOJSIPHAsI KOBAJECHTHAs CBSA3b,
WOHHas CBA3b, UOH, KaTUOH, aHUOH, PacTBOP, MaccoBasl JOJIis BELIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH U
MPUMEHSITH ITU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBb30BaTh XHWMHUYECKYIO CHUMBOJHMKY JJIS COCTaBJICHUS (HOpMyI
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OMNpEAeNATh BAJICHTHOCTb aTOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHUSX,
CTENEHb  OKUCIEHUS  DBJEMEHTOB B  OWHApHBIX  COEAUHEHUSX,
IIPUHAJICKHOCTh BEIIECTB K OIPEAEIEHHOMY KJIACCy COCAUHEHHMH II0
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpbiBaThb cMmbica Ilepunomamueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh ITOHUMAHUE TEPUOJNYECKON 3aBUCHUMOCTH CBOWCTB
XMMHUYECKUX DJIEMEHTOB OT UX MOJOXKeHHs B llepmommyeckoil cucreme,
3aKOHOB COXPAaHEHHs MacChbl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTajpo;

e ONUCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢Gopmy Ilepuoanueckoit
CUCTEMBbl XMMHMYECKHMX DJEMEHTOB: pa3inyaTh MOHITUS «IJIABHAA
noarpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-rpynmna)», mansie u
OoJbIlIMe MEPHOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCA B
tabmune «llepmomuueckas cucremMa Xumudeckux osnemenroB JI. U.
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 3IeKTPOHOB
U pacTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIEeCTBA,
XUMHUYECKHE peaknuu (10 YUCIY W COCTaBy YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOATBEPIKAAs OMMCAHUE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKaHUS XHUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJIAPHYIO MAacChl
BCII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »3JIeMEeHTa 10 ¢dopMmyIe
COCIMHEHHUS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OTEpAllMK MBICIUTEIILHON JIEATEIbHOCTH — aHaJIN3
U CHUHTE3, CpaBHEHUE, 0000IleHHE, CUCTEMAaTHU3allluio, KiacCU(pUKAIHIO,
BBISIBJICHUE TPUYMHHO-CIEACTBEHHBIX CBS3€H — I M3YYCHHUS CBOWCTB
BCIIECTB M XHMHYCCKHUX PEAKIUH, eCTECTBCHHO-HAYYHBIE METOIbI
MO3HAHUA — HaAONIOZCHUE, W3MEPEHHE, MOJICTUPOBAHHUE, HKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  IMpaBUjaM  MOJIb30BAaHUS ~ XMMHYECKOW  TOCYyAOM |
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakXKe IMpaBWwiaM OOpalieHus: C
BEI[ECTBAMH B COOTBETCTBHM C MHCTPYKUIUSIMH TIO BBIIIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB IO TIOJYYCHHI0 M COOUPaHUIO
ra3oo0pa3HbIX BEMIECTB (BOIOpOJAa U KHUCIOpOAa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEACIEHHON MACCOBOM JOJEH PaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBHI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C TOMOIIBI0 WHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K xoHiry o0ydenus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHATHU: XUMWYECKUI
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUECKasi pPeaKIMsi, XUMUYEeCKasi CBsI3b, TEIUIOBOM 3¢ ekt
peakuuu, MOJb, MOJSIPHBIE  00BEM,  pacTBOp,  DICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOIUTHYECKAS NUCCOLMALMSA, PEAKIMU HOHHOIO
oOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBecHE, OOpaTuMble U



HEOOpaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKLNH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENb,  OKUCIEHWE M  BOCCTAHOBJICHHE,
aloTponusi, aM(poTepHOCTh, XUMUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEAKUUH, MPEAEIbHO JTOMYCTUMAs
xoHuenTpanus [1/IK Bemecrna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IOHATHA U
NPUMEHSATH 3TH NOHATHS P ONMCAHUU BELIECTB U UX MPEBPALICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (opMyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIHII;

ONPENEATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUSI XUMUYECKUX AJIEMEHTOB B
COCIMHEHUAX pa3JIMYHOIO COCTaBa, IPUHAMIECKHOCTh BEIIECTB K
OINpeNeNEHHOMY KJIacCy COEIMHEHU 1o (opMmynaM, BUA XUMHYECKOM
CBA3M (KOBaJE€HTHAs, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COEJIMHEHHUSX, 3apsij MOHA M0 XUMHUYECKOW (hopmyJsie, XapakTep cpeisl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCAMHEHHUM, THUI KPUCTAUINYECKOU
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbichn llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHME: OIUCHIBATh M XapaKTEepU30BaTh
TabnnuHyo ¢opmy Ileprognueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTth MOHATHUA «TJaBHAs mnoArpynna (A-rpynma)» " «1noOo4Has
noarpynna (b-rpynmna)», mansie W OoOJNbIIME TEPUOMBI, COOTHOCHUTH
0003HaueHUsl, KOTOpbIE MMEIOTCA B MEPUOAMYECKON Tabnuie, ¢
YUCJIIOBBIMM  XAPAaKTEPUCTHKAaMU  CTPOEHHS  aTOMOB  XMMHYECKHUX
3JIEMEHTOB (cocTaB M 3apsiAg  sjapa, oOIlIee 4YHCIO DSJEKTPOHOB U
pacrpefielieHue HMX 0 JJIEKTPOHHBIM CJIOSIM), OOBSICHSATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB 3JIEMEHTOB U UX COEIWHEHUN B
npenesax MajlblX EPUOAOB M IJIaBHBIX MOATPYII C YYETOM CTPOCHMS MX
aTOMOB;

KJIaCCU(PHUIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMUYECKUE peakuuu (0 YUCIy U COCTaBy YYacTBYIOUIMX B pEaKIMH
BEIIECTB, MO TEIUIOBOMY 3(PPEKTy, O U3MEHEHUIO CTEICHEW OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEIU(PUUECKHE XUMHYECKHE
CBOMCTBAa NPOCTBIX W CJOXHBIX BEIIECTB, MOATBEPXKIasi OMKHCAHUE
IpUMEPAMH  MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHMH COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIIHI;

COCTABJISITH YPaBHEHHUS 3JEKTPOJUTUYECKOM JMCCOLMALMHA  KHUCIIOT,
LIEJI0YEHN U COJIEH, IOJIHbIE U COKPALLEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMeHa, YypaBHEHUs PEAKIMi, MOATBEPKIAIONINX CYIIECTBOBAHHE
TEHETUYIECKOM CBSI3M MEXK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIIMTEIHbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
MOCPEZICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TIPEBPAIIEHUH B Pa3IUIHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYIO M MOJSPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEHTa 1o (dopMmyIie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECCTBA B PACTBOPE, MTPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coONI0JaTh  MpaBWja  MOJB30BAaHUA  XUMHUYECKOW  TOCYAOM
7abopaTOpHBIM  O0OpY/IOBaHMEM, a TaKXKe IMpaBuia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSAMH [0 BBIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TOJYYECHHUIO W COOMPAHHIO
razo00pa3HbIX BEUIECTB (aMMHUaKa M YTIIEKUCIIOTO Ta3a);

OPOBOJUTh  PEAKIMM, TMOJATBEPKIAIONINE  KauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PAcMO3HABATh OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uoIuI-, KapOoHar-, (ocdar-, cunukar-, cyinbdar-, THIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI M HWOHBI M3yYCHHBIX METAJUIOB, NMPHCYTCTBYIOIINE B
BOJIHBIX PacTBOPaX HEOPTAHUUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTEpAIlUK MBICTUTEIBHON JIEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHECHHE, OO0OOIICHHE, CHCTEMAaTHU3allii0, BBISBICHHE
MIPUYUHHO-CJICICTBCHHBIX CBS3€H — I M3yYCHUS CBOWCTB BEIIECTB W
XUMUYECKAX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOMbI TIO3HAHUS —
HaOJII0ICHUE, W3MEpPEHHe, MOJEIHPOBAHUE, SKCIEPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacoB
Ne HaumeHnoBanue pa3ienoB u DJIeKTPOHHBIE (LM (ppoBHIE)
KounTtposbHbie IIpakTnueckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThbI padoTsI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHUE TOHSITHSI
XuMus — BakHas 00J1aCTh

L1 €CTCCTBO3HAHUS U 5 ) bubmuoreka [IOK

’ MPAKTUYECKOU JIeITEIbHOCTH https://m.edsoo.ru/7f41837c¢

YesoBeKa

12 BemecTBa 1 XuMuueckue 15 1 bubnnorexa [IOK

' peaxkuuu https://m.edsoo.ru/7f41837¢

Wroro no pazneny 20

Pa3nes 2. BaikHelimme npeacTaBuTe/ M HEOPraHMYeCKHUX BellleCTB
21 Bosayx. Kucnopoa. Ilonsitue 6 bubnuoteka [IOK

) 00 oKcuIax https://m.edsoo.ru/7f41837¢
29 Bogopon. [Tonsitue o kucinorax 3 | bu6muoreka LIOK

' ¥ COISIX https://m.edsoo.ru/7f41837c
73 Bona. PactBopsl. [Tonsitue 06 5 1 | bubnuoteka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 1 | | bubnuoteka [IOK

) HEOPraHWYECKNX COECIMHEHHI https://m.edsoo.ru/7f41837c

Hroro no pazzneny 30

Pa3nen 3. [lepuoguyecknii 3akoH u [lepuoanyeckas cucrema xumudeckux 3jieMmenToB /I. . MenaeneeBa. CTpoeHue aToMoB.
XuMmnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIEC PeaAKIIUU




[lepuoauueckuii 3aKOH U

31 Ilepuoanueckas cuctema 7 bubnmnoreka [LIOK
’ XAMHUYECKHX 31eMeHTOB []. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XHUMHYECKAsI CBSI3b. BuG 10K
nonnoTeKa
32 0] - 8
KHCIMTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIMU
bub OK
Utoro no pazneny 15 nommorexa 1
https://m.edsoo.ru/7f41837c
bubnnorexa [IOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I1IO 63

[TPOI'PAMME




9 KJIACC

Kosau4vecTBOo 9acoB DJIEeKTPOHHbIE
HaumeHnoBaHue pa3ejioB H TeM uugpoBbie
Ne i/ P Kontpoabnbie | IIpakruyeckue (uubp )
NMPorpaMmbI Bcero o0pa3oBaTesibHbIE
padoThbI padoTsI
pecypchbl
Pa3nen 1. BeuecTBo U XUMHYECKHE PeaKIUU
11 [ToBTOpEHME 1 yrayOaeHne 3SHAaHUI 5 1 bubnmoreka [IOK
' OCHOBHBIX pa3JIeJIoB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6mmoreka [IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNIEKTPOIUTHYECKAS JUCCOIHAITHS. 3 1 1 bubnnorexa [IOK
’ XUMHUYECKUE PEAKIIMU B PACTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazaeny 17
Pa3nen 2. Hemerauibl 1 UX coeIMHEHUS
21 OO611as xapakTepruCcTUKa XUMUIECKIX 4 1 bubnmnoreka [IOK
' anemeHToB VIIA-rpynmel. ["aorensr https://m.edsoo.ru/7f41a636
OO011as XxapakTepUCTHKA XUMHUYECKIX
2.2 BJICMGHTOII: VIAI-)F nel. Cepa u € 6 bubmorexa [OK
' PyHipL. -P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepUCTUKa XUMUYECKUX
23 aneMeHTOB VA-rpynmnsl. A30T, pocdop 1 ux 7 1 bubmorexa [OK
' PYIIRL ASOT, P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61ras xapakTepruCTUKa XUMUIECKIX
24 yeMeHTOoB IVA-rpynnel. Yriepoa u 8 1 2 Brbmaorexa HOK
' ) PYIHBL. FHACP https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCIUHEHUS
Hroro no pazzneny 25




Pa3zgen 3. MeTa/LIbl M X COeTUHEHUS

bu6nmoreka [IOK
3.1 06 I 4
HIHE CBOMCTEA METAILIOB https:/m.cdsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiniie MeTamibsl 1 UX COETUHEHUS 16 hitps://m.edsoo.ru/Tf41636
Hroro no pazneny 20
Pa3nen 4. Xumusi u okpy:Kamomas cpeaa
bubnnorexa [IOK
4.1 BemectBa 1 Marepuaisl B )KU3HH YEJIOBEKA 3
https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
bubnnorexa [IOK
PesepBHoe Bpems 3
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBo yacoB DJIEKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IIpakruyeckue
n/n Bcero U3y4eHH st odpa3oBaTebHbIE
padoThbI padoTsbI
pecypcbl

] [Tpeamet xumuu. Poibs XuMUU B )KU3HU | bubnuorexa [IOK
yesjoBeKka. Terna 1 BemecTsa 01.09.2026 | https://m.edsoo.ru/ff0d210c

) IlonsaTne 0 MeTO1aX MO3HAHUS B 1 bubmuorexa [IOK
XUMHUHU 04.09.2026 | https:/m.edsoo.ru/ff0d227e
[TpakTuueckas pabora Ne 1 «IIpaBuna

3 paboThI B 1a0OpaTOpUH U IPUEMBI | 1 bubnmnoreka [IOK
oOpaitieHus ¢ 1abopaTOpHBIM 08.09.2026 | https://m.edsoo.ru/ff0d23dc
000pyI0OBaHIEM)

4 Yuctele BemecTBa U cMecu. CriocoObl 1 bubnnorexa [IOK
pasneneHus cMecei 11.09.2026 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2

5 «Pa3nenenue cmeceil (Ha mpumepe 1 1 bubmorexa LIOK

8 . puMep 15.09.2026 | https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bubmmotexa [IOK
6 Ato oJe 1
TOMBI H MOIICRYJIR 18.09.2026 | https://m.edsoo.ru/ff0d2a6¢

7 XuMHU4YeCcKue dJI€MEHTHI. 3HAK! 1 bubmuorexa [IOK
(CMMBOJIBI) XUMUYECKHX JIEMEHTOB 22.09.2026 | https://m.edsoo.ru/ff0d2be8

8 [IpocTeie 1 ClOKHBIE BEIIECTBA 1 bubmorexa [IOK

P 25.09.2026 | https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 1 buomorexa [IOK

YPIPHOE YA 20.09.2026 |  https://m.edsoo.ru/f0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIICCTB.

bu6nmoreka [IOK

10 X e . Bane
HMiecicas Gopmysia. BateHTHOCT, 02.10.2026 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMUYECKHX JIEMEHTOB
1 OTHOCHUTEIBHAS aTOMHAs Macca. bubmmoreka [IOK
OTtHocUTeNbHAs MOJIEKYJIIpHAs Macca 06.10.2026 |  https://m.edsoo.ru/ff0d323¢
12 MaccoBas 105151 XUMHYECKOTO bub6nmoreka [IOK
3JIEMEHTA B COEIMHEHUU 09.10.2026 | https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. MoJib. bubmnorexa [IOK
Momnspras macca 13.10.2026 | https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHE SIBICHUS. bubnmoreka [IOK
XuMHYecKas peakuus 16.10.2026 | https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky 1 yCIOBUS TPOTEKAHUS bubnmoreka [IOK
XUMHYECKUX peaKIui 20.10.2026 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKHE YPAaBHEHUS 23.10.2026 | https://m.edsoo.ru/ff0d3b88
Brruucnenust KoaudecTBa, MacChl
17 BEIIECTBA 10 YPaBHEHUSAM XUMHUYECKUX bubmmorexa TIOK
. P 06.11.2026 | https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanms XuMu4eckux peakiun
18 (coenuHeHus, pa3oKeHUS bubnmorexa [TOK
’ ’ 10.11.2026 | https://m.edsoo.ru/ff0d3f34
3aMeINIeHHs, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHImKIoneucT. O0o0IeHne u bubmorexa LHOK
) B 13.11.2026 | https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHU T
20 KonTponbnas padorta Nel o teme bubmuoreka LIOK
«BelecTBa 1 XUMHUYECKUE PEAKITAN 17.11.2026 | https://m.edsoo.ru/ff0d4290
71 Boznyx — cmecsk razos. Cocras bu6mmoreka LIOK
Bo3yxa. Kucinopon — anemenT n 20.11.2026 | https://m.edsoo.ru/ff0d448e




IMPOCTOEC BEIIECTBO. Os3o0H

dusnyeckue U XUMHYECKUE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCIICHUS bubmmorexa [IOK
poAa (peartt ’ 24.11.2026 | hitps://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcuaax
Croco0Bb! MOJIydeHHsT KUCIIOPOJa B
23 J1adopaTopuu Zq g OMLIHJJIeHII){OI([:TI/I bubmmorexa [IOK
paTop p ' 27.11.2026 |  https:/m.edsoo.ru/ff0d497a
[IpumeneHnue Kkuciopoia
TerutoBoii A3 hekT XuMHIECKOM
4 PEaKIIMH, IIOHATHE O bubnnorexa [IOK
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- U 01.12.2026 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKHUX PEAKIIUIX
TormmBo (HedThb, YTOJIb U METAH).
25 3a 913He}fne (113)03 yra CIIOCOOBI gro bubmoreia OK
rp AyXxa, 04.12.2026 | https://m.edsoo.ru/ff0d4c4a
MIPEOTBPALICHHS
[IpakTrueckast padora Ne 3 mo Teme
26 «[TonmyueHue 1 coOupaHue KUCIOPOa bubmotexa [IOK
i . P oA, 08.12.2026 | https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
7 Bonopon — aneMeHT u mpocToe bubnmnoreka [IOK
BelecTBo. Haxoxienue B mpupoze 11.12.2026 | https://m.edsoo.ru/ff0d4dd0
73 ®du3nvecKue 1 XUMUYECKHE CBOMCTBA bubmmotexa [IOK
Bosiopoza. [Ipumenenue Bogopoaa 15.12.2026 | https://m.edsoo.ru/ff0d4dd0
29 IToHsgTHE O KHCIIOTAaX M COIIX bubmorexa [IOK
18.12.2026 | https://m.edsoo.ru/ff0d50d2
30 Crioco6sbI moTyueHus BOI0PO/Ia B bubnmnoreka [IOK
nabopaTtopuu 22.12.2026 | https://m.edsoo.ru/ff0d4dd0
[Ipaxtrueckas padora Ne 4 1o Teme
31 «I'P}on eHHUEe U 5061/1 aHue BOAOPOJA. bubmiorexa [IOK
i p AOpoa, 25.12.2026 | https://m.edsoo.ru/ff0d4{42

HU3YUCHHUC €TO CBOMCTB»




MoutsipHbIi 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABorajpo 29.12.2026 | https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIUIecTBa
33 BEIIIECTBA T'a3a 0 €r0 U3BECTHOM bubmorexa [OK
B MY 12.01.2027 | https//m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILIECTBA U 00BEMY
Brruucnenust 00EMOB ra3oB 1o
34 ABHECHMIO PEaKIIMKM Ha OCHOBE 3aKOHA bubmorexa [OK
YPaB DA 1 15.01.2027 | https://m.edsoo.ru/f0d5708
00BEMHBIX OTHOIICHUH ra30B
du3nuecKue 1 XMMUYECKHUE CBOMCTBA bubmmoreka [IOK
35
BOZBI 19.01.2027 | https://m.edsoo.ru/ff0d587a
36 CocraB ocnoBanuii. [lonstue 00 bubmmoreka [JOK
HHMKATOpax 22.01.2027 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. Hacklennble
37 u HeHaCHEIeHHHI; aCTBOPBI bubmorexa OK
pacTROpHL- 26.01.2027 | https://m.edsoo.ru/ff0d5b40
MaccoBast 10Jisl BEIIeCTBa B pacTBOPE
[IpakTrueckast padbora Ne 5 mo Teme
o «ITpuroroBieHue pacTBOPOB ¢ bubmuoreka [IOK
oTpeieNIEHHON MaccoBOM J10J1ei 29.01.2027 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
19 KonTponbnas pabora Ne2 o teme bubnmnoreka [IOK
«Kucnopoa. Bomoposa. Bonga» 02.02.2027 | https://m.edsoo.ru/ff0d6342
40 OKcuppl: cocTaB, KiacCUpUKaIUs, bu6nuorexa [JOK
HOMEHKJIaTypa 05.02.2027 | https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHE CBOMCTBA
41 KI/ICJ‘IY;FHBIX OCHOBHBIX 1 aM(OTEPHBIX buburorexa LIOK
: P 09.02.2027 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: COCTaB, KJIacCUPUKAIHS, bubnuoteka [IOK
HOMEHKJIaTypa 12.02.2027 | https://m.edsoo.ru/ff0d67ca




[Tonydyenue u XMMUYECKUE CBOMCTBA

bubmuorexa [IOK

43
OCHOBaHUI 16.02.2027 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccudukanms, bubmmoreka [IOK
HOMEHKJIaTypa 19.02.2027 | https://m.edsoo.ru/ff0dfee2
[TomydyeHue 1 XUMHUYECKHE CBOMCTBA bubmmoreka [IOK
45
KHUCJIOT 26.02.2027 | https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIATypa
46 é et )e eyp ’e bubGnmoreka IIOK
CHOCODRT MOMYHCHIT, XHMHUACCKH 02.03.2027 | hitps://m.edsoo.ru/00ad9474
CBOIiCcTBa
[IpakTrueckas padota Ne 6. Pemenne
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmnoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 05.03.2027 | https://m.edsoo.ru/00ad9b7c
COEIMHEHUN)
43 ['eneTrueckas CBA3b MEX]1y KJIacCaMH bubnnorexa [IOK
HEOPraHUYECKUX COCAMHEHUM 09.03.2027 | https://m.edsoo.ru/00ad9a50
49 O000111IeHNE U CUCTEMATU3AIMS bu6nuorexa [JOK
3HAHUU 12.03.2027 | https://m.edsoo.ru/00ad9cb2
KoutponsHaasa pabora Ne3 mo teme
50 "OCH(l:))BHLIe KJ'IIZ.CCBI HEOpraHMIeCKUX bubmmotexa [IOK
o p 16.03.2027 | https://m.edsoo.ru/00ad9ela
COeIMHEHUIT
[TepBbIe MOMBITKY KIacCHPUKAITTT
51 XUMHYECKHX 3JIeMeHTOB. IloHaTHE O bubmiorexa [IOK
' 19.03.2027 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHBIX JIEMEHTOB
Ilepronnueckuii 3aKOH U
bu6nuoreka [JOK
52 [lepuoanyeckasi cucTeMa XUMUIECKUX
23.03.2027 | https://m.edsoo.ru/00ada52¢c
anemenToB 1. Y. MenneneeBa
53 ITepuonsl, rpymnnel, IOATPYIIIEL bubnnorexa [IOK
PHOAEL TPY » HOATPYH 26.03.2027 | https://m.edsoo.ru/00ada52¢c




Ctpoenne aroMoB. CocTaB aTOMHBIX

bubmuorexa [IOK

>4 saep. M3oTormbl 06.04.2027 |  https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UYEK
. bub6nmorexa [JOK
55 aToMOB 3J1eMeHTOB [lepuonyeckoit
09.04.2027 | https://m.edsoo.ru/00adabbe
cucremsl [[. 1. Menaeneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 10 €ro TMOJI0KECHUIO B bubnuoreka [IOK
[Tepuonnueckoii cucreme /1. 1. 13.04.2027 | https://m.edsoo.ru/00ada824
Menneneesa
3unauenue [lepuoanueckoro 3aKoHa
57 JUIS pa3BUTHUS HAyKU U NpakTuku. 1. WM. bubnmnoreka [IOK
MemnpeneeB — y4€HbIi, le1aror u 16.04.2027 | https://m.edsoo.ru/00ada96e
rpaXIaHUH
PesepBubIit ypok. O60011cHNE 1
58 CI/ICTEM&TI/ISZII_:I)I/I}I 3HaHI/II7IIlI / bubmmotexa [IOK
_ 20.04.2027 | https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas padboTa
Konrtponbnas padora Ned o teme
59 «Ctpoenue aroma. XUMHUYECKas bubnmnoreka [IOK
cBs3b» / Beepoccuiickas npoBepoyHas 23.04.2027 | https://m.edsoo.ru/00adb486
pabota
60 DNEeKTPOOTPULIATEIBHOCTh aTOMOB bubmuoreka [IOK
XUMHUYECKHUX JIEMEHTOB 27.04.2027 | https://m.edsoo.ru/00adaab8
61 HNonHas xumuueckast CBs3b brommorexa HOK
30.04.2027 | https://m.edsoo.ru/00adac34
KoBaneHnTHast nonsipHas XuMHUECKas bu6muoreka LIOK
62
CBSI3b 04.05.2027 |  https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossipHas XUMUYECKast bubmmoreka LIOK
CBSI3b 07.05.2027 | https://m.edsoo.ru/00adaab8




bubmuorexa [IOK

o4 CTerens okHcieHIs ! 11.05.2027 |  https://m.edsoo.ru/00adae28

65 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE 1 bubmmoreka [IOK
peaKIuu 14.05.2027 | https://m.edsoo.ru/00adb076

bubmmoreka [IOK

66 ORHCIHTEIH 1 BOCCTAROBHTEII ! 18.05.2027 https://m.edsoc{.lru/OOadbO76
PesepBHbIil ypok. O0001ICHNE U

67 CHCTEeMAaTU3alus 3HaHUH 10 TEME | bubnuoreka [IOK
«CtpoeHnue aroma. XuMu4eckas 21.05.2027 | https://m.edsoo.ru/00ad9cb2
CBSI3b)»

63 Pesepruriit ypok. O60011eHNE 1 | bubmmoreka [JOK
cucTeMaru3anus 3HaHuil 25.05.2027 | https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KounvecTBO 4acoB DJIEeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrposabubie | Ilpakrudyeckue
n/n Bcero HU3y4YeHUsI o0pa3oBare/ibHbIE
padoThbI padoTsbI
pecypcbl

[Iepnonnueckuit 3aK0H.

| [lepuoanueckas cucrema 1 bubnmnoreka [IOK
XUMHYECKUX d71eMeHTOoB []. U. 02.09.2025 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XUMUYECKUX DIIEMEHTOB 1 bubmorexa IOK

. 03.09.2025 | https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPHOIOB

3 Knaccudukanus u HOMeHKIaTypa 1 bubnnorexa [IOK
HEOPraHWYECKUX BEIIECTB 09.09.2025 | https://m.edsoo.ru/00adb7e2

4 Buasl XuMuueckoi CBSI3U U TUIIBI 1 bubnnorexa [IOK
KPUCTAINIMYECKUX PEIIETOK 10.09.2025 | https://m.edsoo.ru/00adbac6
KonTponbnas pabora Nel o teme

5 «IToBTOpenue u yriryoiienue 3HaHUN 1 1

P yry 16.09.2025

OCHOBHBIX pa3JIeJIoB Kypca 8 Kjaccay

6 Krnaccudukanuss Xumuueckux | bubnmnoreka [IOK
peaxkuui 1o pa3IndHbIM IPU3HAKAM 17.09.2025 | https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 cakuu. IIoHATHE O TOMOTE€HHBIX U 1 Bubmaorexa LIOK
p ’ 23.09.2025 | https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
ITonsiTHE O XUMHUYECKOM

8 aBHOBecud. DakTOpLI, BIUIIONIINAE 1 bubnnorexa [IOK
p ) PBI, 24.09.2025 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTH XHUMHYISCKOM pCaKunu u




IIOJIOKCHHUE XUMHNYCCKOI'O
PaBHOBECHA

OKHCIINTENHHO-BOCCTAHOBUTEIILHEBIC

bubmuorexa [IOK

9
peaKIuu 30.09.2025 | https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 ncconuanuy. CUIbHBIE U C1a0ble bubmorexa [OK
AMCCOUHATIHI. 07.10.2025 | hitps://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HMounrie ypaBHEeHUS peakuil bubnnorexa [IOK
yp P 08.10.2025 | https:/m.edsoo.ru/00add448
XHUMHUYECKUE CBOIICTBA KUCIIOT U
12 OCHOBaHUH B CBETE MPEACTABICHUI bubnmnoreka [IOK
00 2JIEKTPOIUTUYECKON 14.10.2025 | https://m.edsoo.ru/00add5d8
IUCCOLIAAIINHT
XHUMHYECKHE CBOIICTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubnnorexa [IOK
pea . 15.10.2025 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON TUCCOLMAIINN
14 TToustie o TmapoOIN3E cojeit bubnmorexa [OK
P 21.10.2025 |  https:/m.edsoo.ru/00add9d4
O060011eHNEe U CHCTeMaTH3aIHs bubnmoreka [JOK
15
3HAHUHI 22.10.2025 | https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Perenne sKCIIEpUMEHTAIBLHBIX bubnmorexa [OK
p 05.11.2025 | hittps://m.edsoo.ru/00addbfa
3amau»
KonTponbnas pabora Ne2 o teme
17 «DIEKTPOIIUTHYECKAS JUCCOLUAINS bubnmorexa [OK
p A TEATIHA. 11.11.2025 | https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX»
13 OO01as xapakTepUCTHUKA TaJIOT€HOB. bubnuoteka [IOK
XHUMHUYECKUE CBOMCTBA HA IIpUMEPE 12.11.2025 | https://m.edsoo.ru/00addfe2




xJiopa

XnopoBogopoa. CoJisiHasi KACIIOTa,

bu6nmorexa [IOK

19 FUMHHCCIHE CBOMGTRH, TIOMyHeHHe, 18.11.2025 | https://m.edsoo.ru/00ade104
IpUMEHEHHE
[IpakTuueckas padora Ne 2 o Teme
20 «[TonmyueHune COISTHON KHCIIOTHI bubmorexa LIOK
N N ’ 19.11.2025 | https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTB»
Brruncnenus no ypaBHEeHUSIM
21 XUMHUYECKHUX PEaKIUii, €CIIi OJIUH U3 bubmorexa [OK
25.11.2025 | https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE
» OO11as xapakTepUCTHKA HIIEMEHTOB bubmmoreka [JOK
VIA-rpynmnst 26.11.2025 | https://m.edsoo.ru/00ade64a
AmnoTponHbsle MOIUGUKALIUN CEPHI.
7 Haxoxnenue cepbl 1 €€ coeIMHEHUI bubnnorexa [IOK
B [IpUpoJie. XMMUYECKHE CBOWCTBA 02.12.2025 | https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo1, CTpOEHHUE, bubmuoreka [IOK
bu3HYecKre U XUMUYECKHE CBONCTBRA 03.12.2025 | https://m.edsoo.ru/00ade802
Okxcuapl cepbl. CepHasi KMCIIOTA,
25 buznyecKkue 1 XuMUYECKHe bubmorexa [OK
. 09.12.2025 | https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHCHHE
XHUMHUYECKUE PEaKIVH, JIEKAIIUE B
OCHOBE MPOMBIIIIEHHOTO crocoda
2% MIOJIy4EHUS CEPHOW KUCIIOTHI. bubnmnoreka [IOK
XHUMHYECKOE 3arps3HEHNE 10.12.2025 | https://m.edsoo.ru/00adec8a
OKPY’KAIOIIEH Cpebl COETUHEHNUSAMU
cepsl
27 Brrunciaenne MaccoBoO# 40U BBIX0Oa but6mmoreka [IOK




MPOIYKTa peakuu

16.12.2025

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

OO01as xapakTepUCTHKA HJIIEMEHTOB
VA-rpynmsl. A3or,

bub6nmorexa [IOK

28 pacIpocTpaHEHHE B IPUPOJIE, 17.12.2025 | https://m.edsoo.ru/00adeea6
buznYecKre U XUMHYECKHE CBOHCTBA
AMMHuak, ero ¢puznueckue u

29 XUMHYECKHE Ci)OﬁCTBa IIOJIyYEHUE U bubmioreia LOK

’ 23.12.2025 | https://m.eds00.ru/00adf004
pUMEHEHHE
[TpakTrueckas paborta Ne 3 o teme
30 «lomyyenne aMMuaka, U3y4eHue ero bubamorexa LIOK
N i 24.12.2025 | https://m.edsoo.ru/00adf180
CBOWCTB»

31 A30THas KHCIIOTa, € (PU3NIECKUE U bubmmoreka [JOK
XUMHUYECKHE CBONCTBA 30.12.2025 | https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aMMOHHSI B KAYECTBE MUHEPATHHBIX

32 ynobpenuit. XumMuueckoe buGnnorexa [IOK

. 13.01.2026 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLEH CpeIbl
COCTMHEHUSIMU a30Ta
®ochop. Oxenn pocdopa (V) u
33 @ocgof))ﬂaﬂ Kchg)Ta,(ﬁapinflec):KHe u bubmmorexa TIOK

. 14.01.2026 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, TIOTyUYEeHUE
Hcnonb3oBanue GocdaTos B

34 KaueCTBE MUHEPAIBbHBIX yI00pEHUI. bubmuoreka [IOK
3arpsi3HeHue NPUPOIAHOMN CPEIBI 20.01.2026 | https://m.edsoo.ru/00adfc20
dbocharamu
Yruepon, pacopocTpaHeHHE B

35 npnpsﬂs clfmsnzecxfle 1 XUMHYECKHE Bubmroreia LIOK

’ 21.01.2026 | https://m.edsoo.ru/00adfd9c

CBOICTBa




Oxkcuppl yriuepoja, ux pusndeckue u
XUMHUYECKHE CBOMCTBA.

bu6nmoreka [JOK

36 DKOJIOTUYECKHE POOIEMBI, 27.01.2026 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriaepoja (IV)
37 VYronpHas KUCIIOTa U €€ COTN bubmmorexa [IOK
28.01.2026 | https://m.edsoo.ru/00ae006¢
[TpakTrueckas padbora Ne 4 1o Teme
38 "[TonydyeHue yrieKucaoro rasa. bubnmnoreka [IOK
KauectBenHnast peaxiust Ha KapOOHAT- 03.02.2026 | https://m.edsoo.ru/00ae027¢
noH"
ITepBoHavabHBIC TOHATHS 00
39 Oplg.HI/I‘IeCKI/IX BEIIECTBAX KaK O bubamorexa LIOK
04.02.2026 | https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepo1a
40 Kpemuunii u ero coenHeHUs buGnnorexa [IOK
10.02.2026 | https://m.edsoo.ru/00ae080a
[TpakTuueckas paborta Ne 5.
4l Pemmenne sxcriepuMeHTaIbHBIX 33124 bu6nuoteka [JOK
o teme «BaxHennire HeMeTauIbl U 11.02.2026 | https://m.edsoo.ru/00ae0bf2
WX COCTMHCHMUSI
KoHnTtponbHas padota Ne3 o Teme
42 «Ba>1<l:1){e171mne EeMeTaHHLI H UX bubmorexa [OK
17.02.2026 | https://m.edsoo.ru/00ae0e18
COCTMHCHUS»
OO01mas xapakTepucTHKa
XAMHYECKHUX JIEMEHTOB —
43 MeTauioB. MeTtannuueckas CBSI3b U butmoreka [IOK
MeTauIMYecKasi KpUCTauIndecKast 18.02.2026 | https://m.edsoo.ru/00ae103e

pemérka. PuU3n4ecKre CBOMCTBA
METAJIJIOB




XUMHUYECKHE CBOMCTBA METAJIIOB.

bu6nmoreka [IOK

44 6 I
HeKTpOXHl\queCKHH P 24.02.2026 | https://m.edsoo.ru/00ae1156
HANPSDKEHUH METaJlIOB
OO6mue cnocoObI MOTYYEHUS
MeTauioB. CiuiaBel. Beraucnenus mo
. bu6nmorexa [JOK
45 YpaBHEHUAM XUMHUYECKUX PEaKLIUM,
25.02.2026 | https://m.edsoo.ru/00ael1156
€CJIM OJTMH U3 PEareHTOB COJECPIKHUT
IpUMECH
46 IToHsiTHE O KOPPO3UH METAIIOB bubmorexa LIOK
pp 03.03.2026 | https://m.edsoo.ru/00ac1278
bubnuorexa [IOK
47
Ilenoumpie MeTamib! 04.03.2026 | https://m.edsoo.ru/00aec14b2
OKcubl U THAPOKCUABI HATPUS U bubnmnoreka [IOK
48
KaJius 10.03.2026 | https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METATIIBI — bubmmoreka [JOK
KaJIbIIMHA 1 Maroui 11.03.2026 | https://m.edsoo.ru/00ael5e8
50 Baxxneme coeinHeHNs KaIbIAs bubmaorexa [IOK
A H 17.03.2026 | https://m.edsoo.ru/00ae15e8
51 O0001IEHNE U CUCTEMATH3ALIS
3HaHuM .Pemenne 3amau 18.03.2026
5 KécTrkocTh BOBI U CLIOCOOBI €€ bubmuoreka [IOK
yCTpaHEHHUs 24.03.2026 | https://m.edsoo.ru/00ae1886
IIpakTrueckas padota Ne 6 o TeMe
53 ")IlzéCTKOCTb Bop bl 1 METOMBI €8 bubmorexa [OK
| a A 25.03.2026 | https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bubnunorexa [JOK
54 ATIOMUHUNA
07.04.2026 | https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOICTBA OKCHIA U bubnmnoreka [IOK




TAPOKCHIA 08.04.2026 | https://m.edsoo.ru/00ae1c64
bub6nmoreka [IOK
3 Keneso 14.04.2026 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIM XKeje3a bubnuorexa [IOK
(IT) u »xene3a (I1I) 15.04.2026 | https://m.edsoo.ru/00ae35e6
53 0O0001IeHrE U CUCTEMATU3aLlUI
3HaHUH 21.04.2026
[TpakTuueckas padota Ne 7.
59 Peuienne skcnepuMeHTaIbHBIX 33184 bubnmnoreka [IOK
1o TeMe «BakHele MeTalIbl ¥ UX 22.04.2026 | https://m.edsoo.ru/00ae3de8
COCTUHCHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKIINH, €CIIH OJTUH U3
60 pEareHToB JIaH B U30BITKE WITH bubnnorexa [IOK
COIEPKUT IpUMeCH. Beruncnenus 28.04.2026 | https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTa
peaKiuu
61 O0600111IeHHE B CHCTEMaTH3aIUs
3HaHUH 29.04.2026
KonTponbnas pabora Ne4 o teme
62 «BaxkHeue MeTallIbl ¥ UX 05.05.2026
COCTMHCHUS»
63 BemectBa u marepuaisl B bubnmnoreka [IOK
TOBCETHEBHOM JKM3HU YeJI0BEKa 06.05.2026 | https://m.edsoo.ru/00ae3f50
64 XHUMHAYECKOE 3arpA3HEHUE bu6muoreka LIOK
OKpPY’KaloIlel cpebl 12.05.2026 | https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pelieHuu bu6mmoreka LIOK
HKOJIOTUYECKUX TIPpobIeM 13.05.2026 | https://m.edsoo.ru/00ae4270




PesepBHbIii ypok. O6001IeHNE 1

bubmuorexa [IOK

06 cucTeMaru3anus 3HaHuil ! 19.05.2026 | https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O0001IeHIE 1 1 bubmmoreka [IOK
cucTeMaru3anus 3HaHuil 20.05.2026 | https://m.edsoo.ru/00adb33c
63 PesepBHblit ypok. O0001IeHIE 1 1 bubmmoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMH

OBPA3OBATEJBLHOM ITPOT'PAMMBI

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHUA

1

ITo Teme: ((HCpBOHaLIaJH)HI)IG XUMHNYCCKUEC IIOHATHA»

1.1

pacKpbhIBaTh CMBICII OCHOBHBIX XHMMHYECKUX TIOHATHUNA: aTOM,
MOJIEKYJIa, XUMHUYECKUH JJIEMEHT, IPOCTOE BEHIECTBO, CIOXKHOE
BELIECTBO, CMECh (OJHOPOAHAsT WU HEOJHOPOJAHAsA), BaJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHAas W MOJEKyIspHas Mmacca, KOJIUYECTBO
BEUIECTBAa, MOJb, MOJIIpHAs Macca, MaccoBasl JOJs XUMHUYECKOTro
AJIEMEHTa B COEAMHEHUU, MOJSPHBIA O0BbEM, XMUMHUYECKas peaKius,
KIacCU(UKANMSA  PEaKIUi:  peakiuh  COCIAWHCHHUS,  PEaKINH
pa3joXKEeHUs, peaklUd 3aMelIeHHs, peakuuu oOMeHa, D5K30- W
SHIOTEPMUUYECKHE PEAKINH, TEIIOBON 3(PeKT peakiuu, pacTBop,

MaccoBas J10J1s BellecTBa (MPOIEHTHAsT KOHIIEHTPAIIs) B paCTBOPE

1.2

HIUTIOCTPpUPOBATH B3aNMMOCBA3b OCHOBHBIX XHWMHYCCKHUX TIOHATHH W

MNPUMCHATH 3T ITOHATHUS ITPU OITMCAHUU BCUICCTB U UX HpCBpaHICHI/Iﬁ

1.3

HCIOJIb30BaTh XUMHUYCCKYHO CHUMBOJIMKY IJII COCTABJICHUS q)OpMy.]'I

BEILIECTB M YPABHEHU XUMHUUYECKUX PEaKIUI

14

PacKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCcChI BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOI'O  Y4YCHHSA, 3aKOHa

ABorajipo

1.5

OIpEaCIATD BaJICHTHOCTH aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COEIMHEHUSIX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUEC PCAKINU (1'[0 YucCjl1ly U COCTaBy

Y4YaCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEIII0BOMY 3(deKkTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJEKYJISAPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB




1.8

BBIUHCIISTH MacCOBYIO JIOJIIO XMMHUYECKOTO 3JIeMEHTa Mo Qopmylie

COCIMHCHNA,

1.9

BBIYUCJIATh MAaCCOBYIO OOJIFO BEIIECTBA B paCTBOPE

1.10

MPUMEHSITh €CTECTBEHHOHAYUHBIC METO/IbI MO3HAHUSI — HAOIIOICHUE,
U3MEpeHue,  MOJETUPOBaHME,  OKCIEPUMEHT  (peajbHbId U

MBICJICHHBIH )

ITo Teme: «BaxkHelmme MNpEaACTAaBUTCIIN HCOPIraHNYCCKUX BCIICCTB»

2.1

paCcKpbIBaTb CMBICI  OCHOBHBIX XHMHYCCKHUX TIOHSITHIA: OKCHI,

KHCJI0Ta, OCHOBAHHUC, COJIb

22

ONpEAENATh IPUHAUIEKHOCTh BELIECTB K ONPEIEIEHHOMY KIaccy

coenuHeHu 1o popmynam

23

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

24

XapaKkTepu3oBaTh (ONMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BEIIECTB pa3IMYHBIX KJIAcCOB, MOATBEPXKJas ONMUCAHUE MPUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH MNPOTCKAHHUA XUMHYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIENOBaTh MpaBWJaM MOJIb30BAHUS XUMHYECKOM TOCYAOM H
1abopaTopHBIM O0OpYyIOBaHMEM, a TaKXkKe TMpaBUiaM OOpalleHUs ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSIMH IO BBITTOJIHEHUIO
71ab0paTOPHBIX XMMHUYECKUX OMBITOB MO TOJYYEHUIO M COOMpaHHIO
ra3oo00pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBIEHUIO
pacTBOPOB € ONPEACIEHHOM MacCOBOW JOJIEM PpacTBOPEHHOTO
BEIIIECTBA, MNIAHUPOBATH W TPOBOJUTH XUMUUECKHE IKCIIEPUMEHTHI 10
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C IOMOIIBIO

MHAMKATOPOB (JJakMyc, (heHon(Tanent, METUIOPAHK U APYTHE)

2.7

IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMHUUYECKOW PEAKIINH

Ilo Teme: «llepmomnueckuit 3axkoH W Ilepumommueckas  cucrema
xumudeckux snemeHtoB JI. M. MenneneeBa. CTpoeHHe aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHbBIEC PEAKIIUN)

3.1

PaCKpbIBATb CMBICIT OCHOBHBIX XUMHUYCCKUX TOHSTHM: AApO aroma,
3J'IeKTp0HHBII71 clioit aToMa, aToMHasd Op61/ITaJ'IB, paauyc aroma,

XUMHUYCCKasd CBA3b, IIOJISIpHAA W HCHOJSIPHAsA KOBAJICHTHAA CBA3b,




ANEKTPOOTPHUIIATEILHOCTh, HMOHHAs CBSI3b, HOH, KAaTHOH, aHWOH,

CTCIICHb OKUCJICHUA
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KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUEC JJICMCHTHI

3.3

OINHKCHIBATh M XapaKTepu3oBaTh TabimuuHyio ¢opmy I[lepuoanyeckoit
CHUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3jivuyaTh IOHATHUSA «IJIaBHas
noarpynna (Arpymnma)y U «obounas mnoarpynmna (brpymma)y,

«MaJIpley» U «OOJIBIIHEY IIEprUOAbl

3.4

packpsiBaTh cMmbica [lepuoanueckoro 3akona JI.M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX DJJEMEHTOB OT WX MojoxeHus B Ilepuoanueckoit

CUCTEMC

3.5

COOTHOCUTH  O0O3HAU€HHUs, KOTOpble HMEITCSI B  Talnwuie
«Ilepuonuyeckass  cucremMa  XuUMHUYeckux  osnemeHtoB  J[.H.
MenpeneeBay C YHUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (COCTaB M 3apsal sapa, oO0Ilee YUcio

AJIEKTPOHOB M PacHpeiesIEHUE UX 110 3JIEKTPOHHBIM CJIOSM)

3.6

OIIpCACIIATD CTCIICHb OKHCJICHUA 3JICMCHTOB B 6I/IHaprIX

COCAMHCHMUAX

3.7

OIIPCACIIATh BHUA XHUMHYECKOH CBS3HU (KOB&J’ICHTH&H u I/IOHHaﬂ) B

HCOPraHN4CCKUX COCAUHCHUAX

9 KVIACC

Kon
NpoBePsieMOro
pe3yabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHusA

1

ITo Teme: «BemiecTBo 1 XuMHUYECKask PEAKIIUS»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX IIOHATHUH: pacTBOD,
AIIEKTPOJIUTHI, HEDJIEKTPOIUTHI, IIEKTPOIUTHYECKasT TUCCOLMAIN,
peaknMu MOHHOTO OOMEHa, KaTaluu3aTrop, XMMHUECKOE pPaBHOBECHE,
oOparumbie u HeoOpaTHUMBbIe peaxuumu,
OKHUCIIUTEIbHOBOCCTAHOBUTEIIBHBIE peaKiuu, OKHCIIUTETD,
BOCCTAHOBUTENIb, OKHUCIIEHME M BOCCTAaHOBJICHUE, aJIOTPOIMS,
aMpOTEepHOCTh,  XUMHMYECKas  CBsA3b  (KOBaJICHTHAas, HOHHaf,

MeTaJ’IJ’II/I‘-IeCKa}I), KpucTallinyecKasd peméTKa, CIIIaBbl, CKOPOCTbH




XUMHUYECKON peaKuu

1.2

HIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MMOHATHH W

IIPUMCEHATH 3TH IIOHATUS ITPU OITMCAHUK BCHICCTB U UX HpCBpaH_[CHI/Iﬁ

1.3

COCTaBJISITh YPABHEHUS DJICKTPOIUTHUYECKON HUCCOIMALMN KHUCIIOT,
miesiouel U coJied, MOJIHbIE M COKpall€HHbIE YpPaBHEHHS pPEaKIIHii

WOHHOI'0 0OMeHa

1.4

PaCKpbIBaTh CYHIHOCTb OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

MMOCPEACTBOM COCTABJICHUA 3JICKTPOHHOI'O OajaHca 3TUX peaKuHﬁ

1.5

IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU PEaKIINH

IIo Temam: «Hemeraiipl M HMX cOeOUHEHHUSI» U «MeTaibl U UX

COCAUHCHUA»

2.1

XapaKkTepu30BaTh (OMUCHIBATH) 00IIME U CHEU(PUIECKIE XUMUYECKUE
CBOMCTBAa TPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPKIasi OMHMCAHHUE
IpUMepaMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX

XUMHNYCCKHX peaKI_II/Iﬁ

22

COCTaBJIATb YPABHCHUA peaKHI/If/'I, MMOATBCPKAAIOIMINX CYIICCTBOBAHUC

TCHETHYCCKOU CBSA3H MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXHOCTH IMPOTCKAHWUA XUMHUUYCCKHUX HpeBpameHHﬁ B pa3IMYHbIX

YCIIOBUSIX

24

CIENOBaTh MpaBWJaM MOJIb30BAHUS XUMHYECKOM TOCYAOM H
nabopaTopHbIM 00OpyAOBaHMEM, a TaKXke MpaBuUiiaM oOOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUHU C HMHCTPYKUHUSIMHU II0 BBIITOJTHEHUIO
71a060PaTOPHBIX XMMHUYECKUX OMBITOB MO MOMYYEHHUIO U COOMPAHUIO

ra3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO ra3a)

2.5

HpOBOI[I/ITI) pCaKHI/II/I, HO}ITBCp)KI[aIOHII/IC KaquTBeHHLIﬁ COCTaB
pa3jMYHBIX BEIIECTB: pACMO3HABaTh OMNBITHBIM MYTEM XJIOPHI-,
Opomun, womun,  kapbonart, d¢ocdar, CcwIHMKaT, Cyibdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHUS, HOHBI U3YYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIHE B BOJHBIX PACTBOPAX HEOPTAHNYECKUX BELIECTB

ITo Teme: «Xumus u OKpyKarouias cpeaar»

3.1

pacKkpbIBaTb  CMBICI  OCHOBHBIX xumuueckux nonsatuil: [IJK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB
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MNPUMCHATH OCHOBHBIC OIICpannun MBICJIUTEIIBHOM JI€ATEIbHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, O0000IIeHne, CHUCTEeMAaTU3AIIHIO,
BBISIBJICHHE TPHYMHHO-CICICTBEHHBIX CBSI3CH — JUISI  HM3YUYCHHS
CBOMCTB BEIIECTB M XUMHYECKHX PEAKIMi, eCTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHUS — HAOJIOJICHHWEe, M3MEpPEHUE, MOJCITUPOBaHUE,

HKCIIEPUMEHT (peabHbIN U MBICIICHHBIN)




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaAHUA

1

HepBOHaanBHBIC XHUMHUYCCKUC ITOHATHA

1.1

[Ipeamer xumun. Poiab XUMHHM B JKU3HHM 4YEJIOBEKAa. XHMHUSI B CHCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsTHE O METOAAX MO3HAHUS B XUMUH. YHCTHIC BENIECTBA U CMECH. CriocoOsbl

pasaciICHus cMmecen

1.3

ATOMBI W MOJICKYIJIBI. Xumuyeckne 3eMeHTBl. CHMBOJIBI  XMMHYECKHX

JJICMCHTOB. HpOCTHe U CJIOXXHBIC BCIICCTBA. ATOMHO—MOJ’ICKYJ'IHpHOG Y4€HUC

1.4

Xumnueckas Gopmyna. BalneHTHOCT aTOMOB XMMHYECKUX IIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocraBa  BemiecTB.  OTHOcUTenbHass ~ aTOMHas — Macca.
OTtHocHTenbHAsE MOJIEKYJISIPHAsA Macca. MaccoBasi 10J11 XMMHUYECKOT 0 3JIEMEHTa

B COCINMHCHUHU

1.5

KommuectBo BemectBa. Monb. MonsipHas Macca. B3anMocCBsA3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IUHHI] BellecTBa. Pacué€rsl mo ¢opmynam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

1.6

dusznyeckue U XUMHUYECKHE SBICHUS. XHUMHYSCKas peaknus nu ec IIPpHU3HAKH.
3akoH COXPAaHCHUSA MACChI BCIICCTB. XHMUYECKHUE YpaBHCHUH. KJ'IaCCI/I(I)I/IKaI_II/I}I

XUMUYECKHUX peakiuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

1.7

XUMHUECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOH MOCYJ0H, C MpaBUIIaMU
pabotrel B Jyabopatopuu W npuéMaMud OOpamieHuss ¢ J1abopaTOPHBIM
00OpyJOBaHUEM, H3y4YE€HHE U ONUCaHHe (U3NYECKUX CBOHCTB 00pa3IoB
HEOpPraHMYECKUX BeUlecTB, HaOmroneHue Qu3nuecKkux (TUIaBJICHHE BOCKa,
TasHHUE JIbJ1a, paCTUpPaHHUE caxapa B CTYIKE, KUIIEHHE U KOHJEHCAIUS BOJbI) U
XUMHYECKHX  (TOpeHHe CBEeYM, TMPOKAIMBAHME  MEIHON  IPOBOJIOKH,
B3aUMOJICIICTBHE MeNa C KHUCIOTOM) sBICHWH, HAOIIOJCHHWE U ONHCAHHE
NPU3HAKOB MPOTEKaHHWsS XUMHUYECKUX peaknwid (pa3liokeHHe caxapa,
B3aUMOJICHICTBUE CEPHOM KHCIOTHI C XJIOpHAOM Oapus, pasiiokeHHe
ruapokcuaa Meau(1l) mpu HarpeBanuu, B3auMOJEHCTBHE Keje3a ¢ pacCTBOPOM

conu menu(1l), uzydeHnue crnoco0oB pazeneHus: cMecel (¢ MOMOIIBI0 MarHUTA,




¢wibTpoBaHMe, BBHINApUBAHHE, NUCTHIULALUSA, Xpomarorpadus), MpoBeAcHUE
OUYMCTKH NTOBAPEHHOM COJIM, HAOJIIOIEHUE U ONIMCAaHUE PE3YJIbTaTOB IPOBEACHUS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHs MAacChl, CO3JaHUE MOJIEIeH

MOJIEKYJI (IIApPOCTEPIKHEBBIX )

Baxneiimme IpEACTAaBUTCIIN HCOPraHMICCKUX BEIICCTB

2.1

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopog — 3je€MEHT U MPOCTOe
BemecTBo. HaxoxneHue kucimopona B MpUpoAe, GU3HUSCKHE W XMUMHUYECKUE
cBoiicTBa (peaknuu ropeHus). Oxcuapl. [Ipumenenue xuciopoma. CriocoObl
NOJYYEeHUsI KHUCIOopoJga B JIaOOpaTOpHUH M MPOMBIIUIEHHOCTH. Kpyroopor

Kucaopo/a B mpupoae. O30H — autoTponHast MoIuGUKaIMs KUCIOpoaa

22

TernoBoii 3¢ HeKT XUMHUECKON PeaKIInU, TS PMOXUMHUECKUE YPABHEHHSI, IK30-
U DHIOTEPMUYECKUE peakuuu. TOIUIMBO: Yyroyib U METaH. 3arpsi3HEeHHE BO3/1yXa,

YCHJICHUE TTAPHUKOBOTO 3 (eKTa, pa3pyIIeHHe 030HOBOTO CIIOS
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Bopmopox — sanemenT u npocroe BeniecTBo. HaxoxeHue Bogopoia B Ipupoe,
¢u3nveckne M XMMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI MOITYyYCHUSI.

Kucnoter 1 conun
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Monsipablit 00bEM razoB. Pacu€Tsl Mo XMMHYECKUM YpaBHEHUSIM

2.5

®uznyeckue cBoicTBa BoAbl. Boma kak  pactBoputenb.  PacTBopbl.
HacelinieHHbple 1 HEHACBIILIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBass nons Bemectsa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Ponb pacTBOpoB B mpupoje W B XKM3HM denoBeka. Kpyrosopot
BOABI B TIpUPOJE. 3arps3HeHHE NpUpOAHBIX BoA. OxpaHa U OYMCTKA

MMPUPOAHBIX BO

2.6

Knaccudukanuss neopranmueckux coeauHenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: coJjieoOpa3yomue (OCHOBHbBIE, KHCIOTHbIE, aM(pOTEpHbIE) W
HecoseoOpasyromue. Homenknatypa oxkcujgoB. ®@u3nyeckue U XUMHYECKUE

cBoiicTBa OKCUI0B. [lomyueHne okcuioB

2.7

OcnoBanus. Knaccudpukanuss ocHOBaHMM: HIENOYM M HEPaCTBOPHUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHuid. U3NUECKUE U XUMUYECKHE CBOMCTBA

ocHoBaHMH. [TonyueHne ocHOBaHUI

2.8

Kucnoter. Knaccugpukanusa kucnor. Homenknarypa xucnot. dusznueckue u
XUMHYECKHE cBoiicTBa KuCIOT. Psag aktuBHocTH MeTamiaoB H.H. bekerosa.

HonyquHe KHUCJIOT

29

Comu. HomeHnknatypa coneil. ®@u3nyeckue M XUMHUYECKHE CBOWCTBA COJIEH.

ITony4yenue conen




2.10

I'eHeTnueckas cBSI3b MCXKIY KillaCCaMH HCOPraHU4CCKUX COGI[I/IHCHI/Iﬁ

2.11

XVUMUYECKUH  DKCHEPUMEHT: KAueCTBEHHOE  ONPEICIIEHUE  COJEp/KaHus
KUCJIOPOJIa B BO3JyX€, IOJIydEHUE, COOMpAHUE, PACIO3HABAHUE U M3Y4EHHE
CBOWCTB KMCJIOPOAA, HAOIIOJEHUE B3aMMOJEHCTBHS BEILECTB C KUCIOPOAOM U
yCIIOBUSL BOBHUKHOBEHUS U IPEKpalleHUs ropeHus (1moxapa), 03HaKOMJIEHHUE C
o0pa3llaMu OKCHJIOB M OINMCAaHUE MX CBOWCTB, IOJIyueHHe, coOupaHue,
pacro3HaBaHME€ M M3y4YEHHE CBOWMCTB BOJOpoJa (IOpPEHHE), B3aUMOJACHUCTBHE
Bostopozia ¢ okcusioM Meau(Il) (Bo3mMoXkKHO HCIOIB30BaHUE BUAEOMATEPHAIIOB),
HaOmoeHne O00pa3IoB BEIIECTB KOJMYECTBOM | MoOjb, HCCIEIOBaHHE
0COOEHHOCTE  pacTBOPEHHUs BEIIECTB C Pa3IMYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MAaCcCOBOM J0JEH pacTBOPEHHOTO
BEIIECTBA, B3aUMOJICMCTBHE BOJABI C MeTaUIaMU (HaTpUeM M KaJbIMEM)
(BO3MOKHO HCIIOJIb30BaHME BHUIEOMATEPUANIOB), OIPEICIEHUE PacTBOPOB
KACIOT M IIeJOYed C TOMOIIbI0 HHAMKATOPOB, HCCIIEAOBaHME 00pa3LoB
HEOPraHMYECKUX BEIIECTB pA3JIMYHbIX KJIAcCOB, HAOJIOJEHUE W3MEHEHUs
OKpPAacCKM WHJMKATOPOB B PACTBOpPAax KUCIOT M IIENOYEH, H3y4YECHHE
B3aumozeiicteus okcuga meau(ll) ¢ pactBopoM cepHOM KHCIOTHI, KHCIOT C
MeTaJlJIaMH, PeaKIMi HEUTpanu3aluy, NoIy4YeHHe HEPaCTBOPUMBIX OCHOBaHMIA,
BBITECHEHHE OJHOT0 MeTajla JpYrMM U3 pacTBOpa COJH, pEIIEHHE
SKCIIEPUMEHTAIBHBIX 337ad 10 TeMe «BaxHellne Kiacchl HEOPraHUYECKUX

COEIMHEHUI)

[lepnonnueckuii 3akoH u [lepnonnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHue aToMOB. XUMUYECKast CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCJIbHBIC PCAKIINN

3.1

[lepBple TOMBITKMA KIACCH(PHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsTHe O
rpynmnax CXOJHBIX SJEMEHTOB (IIETOYHBIE M IIEJI0YHO3EMENbHbIE METaJlbl,
raJioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyroT aMmQoTepHbIE

OKCHUAbI U TUAPOKCHUIBL
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Ilepuoanueckuii 3akoH. [lepuoguueckas cucrema XUMUYECKUX diieMeHTOB J1.1.
Menpaeneena. KopoTkonepuonnas u JUTMHHOIIEPUOTHAS bopMBI
Ilepuoauueckoit cucrembl xuMmuueckux dnaeMmeHtoB .M. Menneneesa.
Ilepuonbr u rpymnmbl. DU3UYECKUHA CMBICI TOPSJIKOBOTO HOMEpa, HOMEpOB

nepruoaa U rpynIibl 3JICMCHTA

33

Crpoenue atomoB. CoctaB aroMHbIX saep. M3oronel. Dnextponsl. CtpoeHne

JNIEKTPOHHBIX 000J04YeK aToMOB MepBbIX 20 XMMHUYECKHX 3JEMEHTOB




ITepuoanueckoit cuctemsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTA 10 ero nosioxkenuto B [lepuoauueckoii cucreme J1.1. Menaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHHs paJuyca aTOMOB XHMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TrpynnaM MU [EPHOJAM.
3nauenue [lepuoanueckoro 3akoHa u Ilepmonnyueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB I pa3BUTHS Hayku U npakTuku. .M. MenaeneeB — y4éHblid U

I'paxxIaHH

3.5

Xumuueckass cBsi3b. KoBaneHTHas (mOjdsipHas U HEMOJSpHAsi)  CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTb XHMHYECKHX 3JIeMeHTOB. MloHHas CBA3b

3.6

Crenenp okucieHusa. OKHCINTEILHOBOCCTAHOBUTEIIHLHBIE p€aKknu. Hpoueccm

OKHCJICHMSA 1 BocCTaHOBIEHHUA. OKHCIUTEIN U BOCCTAHOBUTEIIHN

3.7

XVUMUYECKUN HKCHEPUMEHT: H3Y4eHHE OOpasLoB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHUCTBUE THMIAPOKCHAA LMHKA C PACTBOPAMH KHCIOT H
LIeJI0YEH, MPOBEACHUE OIBITOB, WIIOCTPUPYIOIIHUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peaKLUi (TOpEeHUE, peaKLUu pa3oKeHUs, COETUHEHNS)

9 KVIACC

Kon

HpOBepﬂeM blii 3JIeMEHT CoAepKaHus

BemectBo n xumnueckas peakuus. [ToBropenue

1.1

Ilepnonnueckuit 3akoH. Ileproanueckas cuctemMa XUMAYECKUX 3J1eMeHTOB J[. 1.
MenneneeBa. CtpoeHue aTroMoB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB
XUMUYECKUX DJIEMEHTOB IEPBBIX TPEX NEPUOJAOB, KaJIMs, KaJIbIMS W HX
COCIMHEHUN B COOTBETCTBHUM C IOJIOXKEHUEM JJIEMEHTOB B [lepuognueckoin

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrtpoeHue BemiecTBa: BHUABl XUMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
pEelIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKH
U BHUJa XuMudeckoi cBsizu. Kiaccuduxanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX
BEUIECTB (MEXAYHapoAHas U TpUBUAJIbHAsA). XMMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCSIIMUXCA K Pa3IW4yHbIM  KJaccaM HEOPraHMYECKUX COEIMHEHHH,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BEUICCTB

1.3

Knaccudukanus XuMHUECKUX peakluii 0 pa3INyHbIM NPU3HAKaM (110 YUCIY U
COCTaBY Y4YaCTBYIOUIMX B PEaKIMH BEIIECTB, MO TEIIOBOMY 3(hdexTy, Mo

W3MEHEHHIO CTEIECHEH OKHUCICHHS XHMMHYSCKHX 9JICMCHTOB, I1IO 06paTI/IMOCTI/I,




0 yYacTUIO KaTajam3aropa). OK30- H  JHIOTCPMHYECKHAE  PEaKIIHH,

TEPMOXUMHUYCCKUEC YPAaBHCHU. ITousrue o CKOpPOCTH XHUMHYCCKOHN peakInun

1.4

[TonsitTue 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U I€TepPOreHHbIX peakuusax. [[oHaTHe 0 XUMUYECKOM PaBHOBECUH.
@DakTophl, BIMSIONIME HAa CKOPOCTb XUMHUYECKOW pEaKIUU U IOJIOKEHHE

XUMHYECKOI'O PaBHOBECHU

1.5

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAaKLMU,  JJEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocraBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA C HCIOJIb30BaHMEM METO/a

QJICKTPOHHOI'O Oananca

1.6

Teopust ANEKTPOIIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHl U HEIIEKTPOJIUTHL.
Karnonsl, aHnoHbl. MexaHU3M TUCCOLMALMU BEIIECTB C PA3IUYHBIMU BUIAMU
xummuueckoi cBsizu. CreneHs aucconnanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOIUTHI.
Peaknun moHHOrO OOMEHA. YCJIOBHS NMPOTECKAHHS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpall€éHHbIE HMOHHBIE ypaBHEHHMs peakuuid. CBOICTBa KHCIIOT,
OCHOBaHUW H COJICM B CBETE TMPEIACTABICHUNH OO0 OIEKTPOIUTHUUECKON

Jucconuanuu. KauecTBeHHbIE PCaKl Ha HOHLI. ITonsatue o TUAPOJIN3C coJiei

1.7

XI/IMI/I‘-IGCKI/If/'I BKCHepI/IMeHTI O3HAKOMJICHHUEC C MOACIISIMHU KpI/ICTaJIJII/I‘-ICCKI/IX
pPEIIETOK HEOPTaHWYECKHUX BEIIECTB — METAUIOB M HEMeTauioB (Tpadura u
anMasa), CIOXHBIX BEIIECTB (XJIOpHUIA HATPHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XMMMYECKON peakuuu OT BO3JAEHCTBUS PA3IUYHBIX (HAKTOPOB;
UCCIIEIOBAaHNE  DJIGKTPOMPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Mpolecca
JUCCOLMAITMN  KHUCIIOT, IHeJIoYel W coieid (BO3MOXHO WCIOJIh30BAHUE
BUJICOMATEPHAIIOB); TPOBEACHHE OIBITOB, WUIIOCTPUPYIOIINX MPU3HAKU
MPOTEKAHUs PEaKuii HOHHOTO oOMeHa (0Opa3oBaHUE OCajKa, BHIICICHUE Ta3a,
o0pa3oBaHHE BOJIbI); OMBITOB, WJUTIOCTPUPYIOMIUX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTENBbHBIX pEaKIMi (FOpeHHe, peakluu pa3ioXKeHHs, COCIUHEHMS);
pacro3HaBaHHe HEOPTaHMYECKHUX BEIIECTB C TOMOIIbIO KAYECTBEHHBIX PEaKIuil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannsl u ux coeguHEeHNU

2.1

OO6mass xapakrepucTuka ramoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE cTereHu OKuciIeHus. CTpoeHne U PU3NIECKUE CBOMCTBA TIPOCTHIX
BEIIECTB — TaJOreHoB. XWMHUYECKHME CBOWMCTBA Ha MOpUMEpE XJopa
(B3auMOJICHiCTBHE C MeTa/IlaMH, HeMeTalaMU, Ieno4aMu). XIOPOBOIOPO.

ConsiHast KUCIIOTa, XUMUYECKHE CBOICTBa, MOIy4YeHHe, MpuMeHeHue. JleiicTBue




XJIOpa U XJIOPOBOJOPO/Ia HAa OPraHU3M 4YelloBeKa. BakHeilne XJIOpUIbl U UX

HaXO0XIACHUEC B ITPUPOAC
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OO6mas xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHne U PU3NIecKrue CBONCTBA
MPOCTBIX BEUIECTB — KHUCIOpPOAa M cepbl. AJIIOTPOIHbIE MOAUUKALNUN
KHCIIOpoJia U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOM, CTPOCHHUE,
dusznyeckue U XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KakK MpPEeACTaBUTEIU
KHUCIIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKHE M XUMHYECKHE CBOHCTBA
(o0mme Kak MpeICcTaBHTENs Kilacca KUCIOT U crenupuieckre). XuMUIECKUe
peakuu, JeKalue B OCHOBE MPOMBIIUICHHOTO CII0CO0a MOIYYeHUs: CEpHOM
kucnotel. [Ipumenenue. Conu cepHOM KUCIOTHI, KaueCTBEHHAs peakius Ha
cynb(ar-uoH. HaxoxmeHue cepbl U € COSAMHCHHWH B MPHUPOJAC. XUMHUIECKOES
3arpsi3HEHUE OKPYXKAIOUIEH Cpelbl COeAMHEHUSIMH Cepbl (KHCIOTHBIE JTOXIIH,

3arps3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALIICHHS
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OO6mass xapakrepucTtuka 3jeMeHTOB VA-rpymnmnbl. OcCoOE€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKHCICHUS. A30T, paclpoCTpaHEeHHUE B IPUPOJE,
¢usnueckue U XuMuueckue cBoiictBa. Kpyrosopor azora B npupozae. AMMuax,
ero ¢u3nyeckue U XUMHUUYECKHE CBOMCTBa, MoyiydyeHue U npumenenue. Conum
aMMOHUs, ux (1)I/ISI/I‘IGCKI/I€ u XUMHNYCCKUEC CBOﬁCTBa, IMPUMCHCHUC.
KauecTBeHHast peakuusi Ha MOHbI aMMOHMs. A30THasl KMCIIOTa, €€ TOJIydeHHE,
buznveckue M XUMHUYECKHME CBOMCTBa (00IIME Kak MpEACTAaBUTENsI Kjacca
KUCIOT U cnenuduyeckue). Mcnonp3oBaHMe HUTPATOB U COJNEH aMMOHHUS B
KayeCcTBE MMHEPAIbHBIX yl00peHuil. XUMHUECKOe 3arpsi3HEHUE OKpYKarolen
Cpezbl COeIMHEHUSIMH a30Ta (KUCIOTHBIE 0K/, 3arpsi3HEHNE BO3/1yXa, TOUBI

1 BOJIOEMOB)
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®ocdop, amrorponHele Mogudukau Gocdopa, hpuznyeckre U XMMHUYECKHE
cBorictBa. Oxcupn ¢ochopa(V) u dochopHas Kucimora, QU3NUECKHE U
XMMHUYECKHE CBONCTBa, moiydeHue. Mcmonb3oBanue ¢ocdaroB B KauecTBe

MHUHEpaJIbHBIX y100peHHiH

2.5

O6mas xapakrepuctuka smeMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHHA. YTIEpOJ, aJUIOTPOIIHBIE
Moju(UKaMK, paclpoCTpaHEHHE B NpHUpoJe, (PU3NYECKHEe U XMMHUYECKHe
cBoiicTBa. Ancop6uus. Kpyrosopor yriepona B npupoge. OKcuabl yriepoja,
nux @Hanecm/le U XUMHUYECKUE CBOﬁCTBa, )ICfICTBPIC Ha XHMBBIC OPraHU3MBbI,

MOJIYYCHHUE U ITPUMCHCHUC. DKOJIOTUYECKHE HpO6J’IeMBI, CBA3aHHBIC C OKCHIOM




yraepona(lV); rumore3a T1100ambHOTO TOTEIUICHHUS KJIMMATa; MapHUKOBBIMA
addekr. YrompHas KucioTa W €€ Colu, MX (U3MYECKHEe W XUMHYECKUE
CBOIicTBa, moiyueHue U npumeHeHue. KadecTBeHHas peakuust Ha KapOOHAT-
noHbl. Mcrmonp3oBanre KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH H

CEILCKOM XO3SCTBE

2.6

[lepBoHayanbHBIC TMOHATHS 00 OPraHWYECKHX BEIECTBAX KAaK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, OJTHJIEH, AlEeTUJICH, 3TaHOJ, IJIMLEPUH, YKCYCHas
kucnota). Ux cocraB m xmmuueckoe crpoenue. Ilonstue o Ouosormyecku
BOXHBIX BEIECTBAX: HpaX, OCNKax, YriIeBoJaX — M HUX pOJIH B >KU3HHU
yejnoBeka. MaTepualbHOE €JMHCTBO OPraHMYECKUX M HEOPraHMYECKHX

COEIMHEHNN

2.7

Kpemuuii, ero ¢usnyeckue © XHMHUYECKHE CBOWCTBA, TMOJIYYCHHE U
npumenenue. CoenuHeHus KpemHHs B rpupoje. OOmme mnpeactaBieHus 00
okcuze kpemuusa(IV) u xpemuueBoit kuciore. CHIMKATBI, MX MCIIOJIb30BAaHKE B
OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH. Ba)kKHEHUIIINE CTPOUTEIIBHBIC MaTepUaIbL:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, »ene300eToH. IIpobiembr Ge3omacHOTO

HCIIOJIB30BAHHUA CTPOUTCIIbHBIX MATCPHUAJIOB B HOBCGI[HCBHOﬁ KH3HHU

2.8

XUMHUUECKUN SKCHEPUMEHT: H3y4eHHE OO0pa3lloB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJITHOM KHCJIOTHI; ITPOBEACHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPHJI-
WOHbl M HaOJIOJICHHE IPHU3HAKOB MX IMPOTEKAHUsS; OIbITHI, OTpa)Karolue
¢buznyecKkne ¥ XMMUYECKHE CBOICTBA raJlOT€HOB U MX COEIUHEHHM (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJICHHE € OOpa3llaMu XJIOPHJIOB
(rajoreHuI0B); O3HAKOMIIGHHE C oOOpa3llaMH Ccepbl U €€ COCTUHEHUSIMHU
(BO3MOKHO  HCIIOJIb30BaHME BMJIEOMATepUANIOB); HAONIOJIEHHE Ipolecca
oOyrnauBaHus caxapa IMOJ JEWCTBUEM KOHILIEHTPUPOBAHHOW CEPHOW KHCIOTHI;
U3y4yeHHe XMMUYECKHUX CBOMCTB pa30aBIEHHOW CEpHOW KHUCIIOTHI, IPOBEIECHUE
KaueCTBEHHOW peakuuu Ha CcynbpaT-uoH U HaOMIOJeHHe TMpu3HaKa €
NPOTEKaHMs; O3HAKOMIIEHHE C (PU3NYECKMMHU CBOMCTBaMU a30Ta, ¢ochopa u ux
coeIuHEHUN (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEpUaIoB), o0Opa3lamMu
a30THBIX U (POCPOPHBIX yA0OpEHMIA; OTydeHne, coOupanue, paclo3HaBaHue U
U3y4YE€HHE CBOMCTB amMMHaKa; IPOBEJEHUE KAaYeCTBEHHBIX peakUuid Ha HOH
aMMOHUS U ¢ochaT-uOH W  H3y4YeHHE T[PHU3HAKOB UX IMPOTEKaHUS,
B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUIEOMATEPUAIIOB); HM3yYEHHE MOJeNeld KpPUCTAUINYECKUX
peméTok anMasa, rpaguta, QyuIepeHa; O3HAKOMIIEHHE C IPOLECCOM

azcopOLMU PAacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YITIEM U YCTPOMCTBOM




POTHBOra3a; MOJy4YeHHEe, COOMpaHUe, pacloO3HABaHHUE U H3YyuYeHHE CBOWCTB
YIJIEKUCIIOro ra3a; IpPOBEICHHWE KaueCTBEHHBIX pEakuil Ha KapOoHaT- U
CWJIMKAaT-UOHBl M MW3Y4YE€HUE IPU3HAKOB HX MPOTEKaHHs; O3HAKOMJICHHE C
IPOAYKIMEN CHUIMKATHOM IPOMBILIUIEHHOCTH; PEIIEHUE 3KCIEPUMEHTAIbHbIX

3aJa4 1o TeMe «BaykHele HeMeTalTbl M UX COCUHCHUA»

MeTtamisl 1 ux COCIMHCHUA

3.1

OO01as XapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nosnoxenuss B Ilepuoanueckoil cucremMe XuMHYecKMX anemeHToB J[.M.
Menneneesa u ctpoeHus atomoB. CTpoeHHe MeTaioB. Meranndeckas CBs3b U
METAJIMYECKasl  KPUCTAUIMYECKAass PpelETKA.  ODJIEKTPOXUMHUYECKUM sl

HaIpSKEHUN METaJIOB
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®uznyeckue U XUMHUYECKUE CBOMCTBAa MeTauioB. O01ue crnocoObl MOMydeHus
MeTauioB. [IoHATHE 0 KOPPO3HH METANIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI KX OT
koppo3un. CruiaBsl (CTallb, YyTyH, TIOPATIOMUHIHN, OpPOH3a) U UX PUMEHECHHE B

OBITY M IPOMBIILIIEHHOCTH

33

[lenouynsle MeTayuibl: mojoxeHue B [lepuoguueckoil cucreMe XUMHUYECKHX
anemeHntoB [[.M. MenaeneeBa; CTpoeHHE UX aTOMOB; HAaXOXKAECHUE B MPHUPOJIE.
duznyeckue U XUMUYECKUE CBOMCTBA (HA MpUMepe HATpus U Kajwus). OKCUIIBI U
TUAPOKCUABI HATpUsd W KaJiusd. HpI/IMeHeHI/IG MICJIOYHBIX MCTAJIJIOB U HX

COoeqMHEHNN

3.4

[IlenoyHO3EMENBHBIE  METAUIBI  MarHMii M KajJbLMil: IIOJOXKEHUE B
Ilepnonnueckoi cucreme xumuaeckux aeMeHToB J[.M. Menneneesa; crpoenue
X aTOMOB; HAaxOXXJeHHE B npupone. Puznueckne M XMMHUUYECKUE CBOMCTBA
Mar"Hyss U KaJlbIUs. Baxxneimme COCIUHCHUSA KaJlbIIUA (OKCI/IJI, THAPOKCHUI,

conn). JKEcTkocTh BOABI U CIOCOOBI €€ yCTpaHEeHHs
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AmroMuHui: nonoxxenue B [lepuonudeckoil cucTeMe XMMHUYECKHX DIJIEMEHTOB
J.1. Menneneesa; cTpoeHHe aToMa; HaXOXAECHWE B Npupone. Puznueckue u
XUMHYECKHE CBOMCTBA aTFOMUHMSL. AM(OTEpHbIE CBOWCTBA OKCU/IA U TUAPOKCH 1A

AJIFOMUHUA

3.6

Kenezo: nmonoxenue B Ileproguyeckoit cucteme xumMuueckux snemeHton J[. .
MeHnneneeBa; CTpOEHHWE aTOMa; HaXOXJIEHWE B mpupone. Dusnyeckue u
XUMUYECKHE CBOWCTBa kene3a. Okcuapl, ruApokcuabl u conu xeneza(ll) u

xene3a(Ill), ux cocras, CBOMCTBA U MOTY4YECHUE

3.7

XUMUYeCKUM OKCIICPUMECHT. O3HAKOMJICHHUEC C O6p33HaMI/I METAJJIOB U CIIJIaBOB,

nx (I)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3YUCHUC PE3YJIbTATOB KOPPO3UHU MCTAIJIOB




(BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aUMOJICCTBUSL OKCHJAa KajblMsg M HATpusi C BOJOM  (BO3MOXHO
HCIOJIb30BaHUE BHUAEOMATEPUANIOB); HMCCIECIOBAHUE CBOMCTB KECTKOM BOMIBI;
mpoliecca TOpEeHHs Kejlne3a B KUcIopoAe (BO3MOXKHO — HMCIOJb30BaHHUE
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAaHUS! KAUeCTBEHHBIX PEaKlMii Ha MOHBI
(MarHusi, Kanblusi, anoMuHus, nuHka, sxeneza(ll) u »xenmesa(Ill), memu(Il);
HaOJI0/IEHUE U OMMCAaHUE IMPOLIECCOB OKPAIIUBAHUS IJIAMEHH MOHAMHU HATpUs,
Kaug ¥ Kaubluus  (BO3MOXKHO  HCIIOJb30BAHHE  BUICOMATEPUAIIOB);
uccieoBaHle aM(OTEPHBIX CBOWCTB THAPOKCHA ATIOMUHUS U THUIPOKCHUIA
[IMHKA; PEIlIEHNE IKCIIEPUMEHTANIbHBIX 3a/a4 110 Teme «BaxkHeillre MeTaiisl u

HuxX COCANHCHUA

X¥UMHS U OKpYXKarolas cpena

4.1

HoBsie mMaTepuanbl u TexHojgoruu. BemecTtBa U marepuainbl B MOBCEIHEBHOMN
J)KU3HU 4YesioBeKa. XUMHUS U 3[I0poBbe. be3omacHoe MCmoJib30BaHUE BEIIECTB U
XUMUYECKUX peakuuid B ObITy. IlepBas moMouis mpu XMMHUYECKHX OXKOTrax U

OTPAaBJICHHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  IpaMOTHOCTH.  XHMMHMYECKOE  3arpsi3HEHUE
okpyxatomierd cpensl [1/IK. Posib XxumMuu B pelieHnn 3K0J0rM4eCKUX MpooIIeM.
[TpupoaHble UCTOYHUKH YIIEBOJOPOJOB (Yroiib, MPUPOIHBIA ra3, HeQTb),

MMPOAYKTHI UX nepepa60TKH, HX poJib B 6BITy " IPOMBINIIVICHHOCTHU
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XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC O6p8.31_IOB MaTcpHraJioB (CTCKJIO, CIIJIaBbI

MCTAaJIJIOB, TIOJIUMCPHBIC MaTepI/IaJ'ILI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kon
MpoBePsIeMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0a30BOro ypOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBaHusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SIBJICHHUHU npupoabl, ITOHHUMAaHHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHUYECKOM HAayYKHU Kak obnactu COBPEMCHHOI'O
CCTCCTBO3HAHHUA, KOMIIOHCHTA O6H.[€I‘/'I KYJIbTYPBI U HpaKTquCKOﬁ
ACATCIIBHOCTH 4YCJIOBCKAa B YCIOBUAX COBPCMCHHOI'O O6HICCTBa;

IMNOHUMAHHEC MECTAa XUMHUH CPEAU APYI'UX CCTCCTBCHHbBIX HAYK

1.2

O HAY4YHBIX MCTOAAX ITO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKquI; YMCHHUE  HUCIIOJB30BATH  MOACIHU  UIA

00BIACHEHHS CTPOCHUA aTOMOB U MOJICKYIJI

1.3

0 cdepax mpodecCHOHATBFHON IeATEIbHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMHM TEXHOJOTMSIMHM, OCHOBAaHHBIMM Ha JIOCTH)KEHUSAX
XUMHUYECKONH HayKH, 4TO TMO3BOJUT OO0yYaromMMCsS paccMaTpUBaTh
XMMHUIO KakK cepy cBoeil Oyayeit npodeccnoHaabHON AesTeIbHOCTH
U clenaTh OCO3HAHHBIM BBIOOP XMMHUHU Kak MpO(UIBLHOTO IMperMera

TIPH MepEeX0/ie Ha YPOBEHB CPEIHEr0 00111ero 00pa3oBaHUs

Bnanenune cuctemMoll XMMHYECKHX 3HAHUH U YMCHHUEC MNPUMCHSATH

CUCTEMY XUMHUUYCCKHX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XUMHUYECKHE TOHATUSA: XUMUYECKHH DIIEMEHT, aTOM,
MOJIEKYJIA, BEILECTBO, IIPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HEOJIHOPO/IHAs CMECh, OTHOCUTEJIbHBIE aTOMHAasi U MOJIEKYJIsIpHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCJIOTa, OCHOBAHME, COJb (CpedHss), XUMHUYECKas
peakiuusi, peaklUHd COEIUHEHMS, PEaKLUUU pas3IoKEHUs, PpPEaKLHUH
3aMelIeHMs], PeaKkIuy oOMeHa, TerIoBOM 3(¢eKT peakuuu, 3K30- U
OHAOTEPMUUYECKUE PEAKLUU, PAaCTBOp, MAccOBas J0JII XMMHUYECKOTO
AJIEMEHTA B COEJMHEHNH, MacCcoBasi 1011 U TPOLIEHTHAs! KOHLIEHTPAIHs

BCIIICCTBA B paCTBOPE, AAPO aTOMA, BJICKTpOHHLIf/'I clioit aToMa, aTOMHas




opbutanb, paadyc aroma, BaJEHTHOCTb, CTENEHb OKHCICHHMS,
XUMHYECKaAs CBS3b, JJIEKTPOOTPULATEIILHOCTD, ITOJISIPHAS U HETIOJIIpHAs
KOBaJCHTHAas  CBSA3b, MOHHAs CBS3b, METAUIMYECKas  CBS3b,
KpUCTAJIZIMYECKasi pemérka (aToMHas, WOHHAas, MeTajuIndyeckKas,
MOJIEKYJISIpHAsi), UOH, KaTUOH, aHUOH, DJIEKTPOJIUT M HEIJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT JAMCCOLMAIMS, pPEaKIMd HOHHOrO OOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIMM,  OKUCIMTEIb U
BOCCTAHOBUTENb, OKHUCICHME M  BOCCTAHOBIICHUE, DIJIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE peakluH,
CKOpOCTb XMMHMYECKOM peakuuu, karamusartop, IIJK, kopposus

MCETAJLJII0B, CILJIaBbl
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OCHOBOITOJIATAIOLINE 3aKOHbl XMMMHU: 3aKOH COXPAHEHUS Macchl,
nepuonnueckuil 3akoH J[.M. MeHnneneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOFaI[pO
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TCOpHUH XHUMHH: ATOMHO-MOJICKYJIApHAsA TCOpU:, TCOpUA

BHGKTpOHHTH‘IGCKOﬁ Jucconranuu

Bnagenue ocHOBaMH XMMHUYECKOM I'paMOTHOCTH, BKJIIO‘IaIOHlCﬁi

3.1

YMEHME MPAaBUIILHO UCIIOIb30BaTh U3yUEHHbIE BELIECTBA U MAaTEPHUAIIbI
(B TOM uuclle MUHEpaJlbHblEe YIOOPEHMs, METalbl M CIUIABBI,
HOPOAYKTHl NEepepabOTKU MPHUPOIHBIX HMCTOYHHKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTH) B OBITY, CEIbCKOM XO3siiCTBE, Ha
MPOM3BOJICTBE M IMOHHMMAaHHE 3HAYEHUs KHUPOB, OEIKOB, YIJIEBOIOB
JUIsL OpraHKu3Ma 4eJI0BeKa; yMEHHE MPOTHO3UPOBAThH BIHUSHUE BEILIECTB

H XUMHUUYCCKHUX IIPOHCCCOB Ha OPraHU3M YCJIOBCKA U OKPYKAIOMIYHO

TPUPOIHYIO CPEry
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YMCHHUEC UHTCIPUPOBATH XUMUUCCKHUEC 3HAHUA CO 3HAHUAMH APYIrUux

yueOHBIX MTPEAMETOB
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HaJIN4YMeE OIbITa paboThl C pa3IMYHBIMU UCTOYHUKAMHU HH(pOpMaIUU
0 XUMUU (HaydHass M HAy4YHO-TIONYJISIpHAs JUTeparypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATh I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HX
MMPEBPAIICHUAX n MPAKTUYICCKOM INPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aaad

BJ'IaJIeHI/Ie OCHOBAMH ITOHATHIHOI'O arrmapara U CHMBOJIMYCECKOIO

A3bIKa XUMHUHU JJIsA COCTaBJICHHUA (I)OpMy.]'I HCOPTaHNYCCKUX BCIICCTB,




YpPaBHEHUM  XUMHUYECKHX  pEaKIMi; OCHOBaAaMH  XUMHYECKOH

HomeHknatypsl (IUPAC u TpuBHaiibHO# )

VYMeHne OOBICHATL CBS3b MOJIOKEHHS DJIEMEHTA B HCpHOI{H‘ICCKOfI

CUCTCMC C YHCIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XHMHUYECKHX DJEMEHTOB (COCTaB M 3apsn sjapa, oOIiee 4Yucio
AJIEKTPOHOB), PACHpPE/CICHUEM JJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSM aTOMOB NEPBBIX TPEX MEPUOIOB, KU U KaIbIUA
IIpencraBienue O  NMEPUOJUYECKOM  3aBUCHUMOCTHM  CBOWCTB
XUMHUYECKUX BJIEMEHTOB (pajiiyC aroMa, 3JEKTPOOTPULIATEIBLHOCTH),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuonunueckoir cucteme (B MalbIX [EPUOJAX M  IJIABHBIX
MOJArPYMIax) U AIEKTPOHHOTO CTPOCHUS aTOMa
7 YMeHue KiaccupuIupoBaTh:
7.1 XUMHYECKHE DJIEMEHTHI
7.2 HEOpraHWYeCKHUe BEIIeCTBA
7.3 XUMHYECKHE pEaKIU
8 YMeHue onpeaensTh:
o1 BAJICHTHOCTh U CTENEHb OKHUCJICHUS XUMHUYECKUX SJIEMEHTOB, 3apsl
’ 1OHa
9o BHUJI XMMHYECKON CBSI3M W THUN KPUCTALIMYECKOH CTPYKTYpbl B
' COCTMHCHUSX
8.3 XapakTep Cpellbl B BOJHBIX paCTBOpaXxX BEIIECTB (KUCIOT, OCHOBAHUA)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIh
9 YMeHune xapakTepu3oBarth (PU3HMUECKUe U XUMHUECKHUE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPO, rpadur, anMmas,
9.1 KpeMHu#l, a30T, Qocdop, cepa, XJoOp, HATpUil, Kamuii, MarHHii,
KaJIbIIM, ATFOMUHUH, KEJIe30)
CJIOKHBIX BEILECTB, B TOM 4YHUCJIE€ HX BOJHBIX pacTBOPOB (Boja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHABI W THAPOKCHIIBI
9.9 metainoB [-IIA rpynn, amomunusa, meau (II), munka, xenesa (I u
' I1I), okcunpr yruepoaa (I u 1V), kpemuaus (IV), azora u gocdopa (111
nu V), ceppt (IV u VI), cepHucras, cepHas, a3oTucras, a30THasi,
dbocdopHas, yronbHas, KpeMHHEBas KUCJIOTA U UX COJIH)
9.3 MPOTHO3UPOBaTh M XapaKTepu30BaTh  CBOMCTBAa  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUS, IPUMCHCHUC BCIICCTB B
3aBUCUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTD ITPOTCKAHUA XUMHUYCCKUX

MIPEBPAICHHI B PA3IMYHBIX YCIOBHIX

VYMeHue cocTaBiIsITh MOJICKYJISIPHBIC 1 HOHHBIC YPaBHCHUA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peaKkIyii HOHHOTO OOMEHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMIA
103 WUTIOCTPUPYIOIIUX ~ XMMHUYECKHE CBOWCTBA M3YYEHHBIX KJIacCOB
' (Tpyrim) HEOpraHUYECKUX BEIIECTB
104 MOJITBEP K IAOIIUX T€HETUUECKYIO B3aUMOCBSI3b MEX1y HUMU
11 YMeHue BIYUCIATh (IPOBOAUTH PACUETHI):
o OTHOCUTEJIbHYIO MOJIEKYJISIDHYI0O ¥ MOJIIDHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJTF0 XUMUYECKOTO 2JIEMEHTa B COESTUHEHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00BhEM razoB
114 M0 YypPaBHCHUSM XUMHUYECKUX PEAKIUA M HAXOAUTH KOJIUYECTBO
' BEIIIECTBA, 00BEM M MacCy peareHTOB WM MPOJAYKTOB peaKluu
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH ~ METOJaMH  HAy4yHOro  TMO3HaHuUA  (HaONoJeHue,
01 U3MEpEeHHe, SKCIIEPUMEHT, MOICTTUPOBAaHNE) PU U3YUYECHUHU BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMeHHE Cc(HOpMyIUpoOBaTh NpoOeMy U
MIPEVIOKUTH ITYTH €€ PEeIIeHUs
1o Oe3omacHOil paboOThl C XUMHUYECKUMHU BEIIECTBAMH, XHUMHYECKOU
' MOCY/10¥ 1 TaOOPaTOPHBIM 000PYTI0OBAaHHEM
npaBHJIaMu 0€30MacHOro o0palleHus ¢ BEeIIeCTBaMH, UCIIOIb3yeMbIMU
B MOBCEHEBHOW JKM3HU, IPABUIIAMU MTOBEACHUS B LIETSAX COepeKeHUS
123 3JI0pOBbSI M OKPYXKAlOIIEW MNPUPOJHON Cpelibl; MOHUMAHHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHUS Ha JKUBBIE OPTAHH3MBI OMpPEIEIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBINIEHUS U TPEIOTBPAIICHHS X BPEIHOTO
BO3JEHCTBUS
3 Hannune mpakTH4ecKuX HaBBIKOB TUTAHUPOBAHMS U OCYIIECTBICHUS
CJICTYIONINX XUMHYECKUX IKCIIEPHUMEHTOB:
51 W3YYEHHE U ONMcaHue (PU3MUECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE

C (I)I/I3I/IIICCKI/IMI/I u XUMHWYCCKUMHU SABJICHUAMU, OIIBITHI,




WUTIOCTPUPYIOIINE MPU3HAKY MPOTEKAHUS XUMUUECKUX PeaKLIUi

13.2

HU3Yy4YCHUC croco0oB pasaciICHuA cMmecer

133

NOJYy4YeHHE KHUCIOPOAAa M H3YYEHHE €ro CBOMCTB; IIOJIY4EHUE
BOJIOPOJIa U U3YYEHHE €r0 CBOMCTB; IOJY4YEHUE YIVIEKHCIOrO rasa u

HU3YUCHHUC €TO CBOfICTB; MOJIYUYCHHUEC aMMHaKa U U3YUYCHUC CT'0 CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEHEIEHHOM MAacCOBOM  J10JIeH

pacTBOPEHHOTO BEIIEeCTBA

13.5

IIPUMEHEHHE MH/UKAaTOpOB (;lakmyca, METHJIOpaHKa U
¢denondranenna) A ONpeneNeHUs] XapakTepa cpelbl B pacTBOpax

KHMCJIOT U LIeJIouei

13.6

UCCJIEOBAHUE U ONMCAaHUE CBOMCTB HEOPraHUYECKHX BEIIECTB
Pa3JIMYHBIX KJIACCOB; U3YYEHUE B3aUMOJICHCTBUS KUCIIOT C METaJIaMU,
OKCHJAaMU  METajuIOB,  PacTBOPUMBIMM U HEPACTBOPUMBIMU
OCHOBAHMSIMH, COJISIMH; T[OJY4YEHUE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHME OJHOIO MeTajula JPYrMM U3  pacTBopa  COJIHM;
UCCIIeI0BaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIIOB QIIOMUHUSA W

[IUHKA

13.7

PCHICHUC SKCIICPUMCHTAJIbHBIX 3a4a4 IO TEMaM: «OCHOBHEIE KJIACCBI
HCOPraHNn4CCKuX COGI[PIHGHHﬁ»; <<3JICKTpOJII/ITI/I‘-I€CKa$I
JAUCCOILIM AL, «Baxkneimue HemeTamsIbl U HUX COCAUHCHU,

«Bakneiiyie MeTajabl U UX COSINHEHUS

13.8

XUMHYECKHE  OKCHEPUMEHTHI,  WDIIOCTPHPYIOIIUE  MPH3HAKH
NPOTEKaHHUS PEaKIii MOHHOTO OOMEHa; KayeCTBEHHBIC PEaKIMH Ha
NPUCYTCTBYIOLIIME B BOJHBIX PAacTBOpax HOHBIL: XJIOPUI-, OpOMHI-,
uonua-, cyiabgar-, ¢ocdar-, kapOOHAT-,  CHUIMKAT-aHUOHBI,
I'MJIPOKCHUI-UOHBI, KATUOHBI aMMOHUSI, MarHus, KaJabIHsl, aTIOMUHUS,

kene3a (2+) uxkenesa (3+), menu (2+), IMHKA

14

VYmMmenue:

14.1

MIPENICTABIATh  PE3YNbTAaThl  JKCIEPUMEHTa B (GOpME BBIBOJIOB,
JIOKa3aTeNIbCTB, TPAUKOB W TAOJHI] U BBIABISTH dMITHPUUECKHEC

3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATH CBA3H MEXKAY PCAJIBHO Ha6J'IIO)IaeMI)IMI/I XUMHYCCKUMHU
SABJICHUSAMMU U TpOoHcCCaMiu, IPOUCXOAAIINMU B MAKPO- 1 MUKPOMUPE,

O0OBSACHSITH IMPpUYUHBI MHOT 006pa31/151 BCIICCTB




HEPEYEHDB 3JIEMEHTOB COAEPXKAHUA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUA

HepBOHaanBHBIC XHUMHUYCCKUC ITOHATHA

1.1

UYucTele BemecTBa u cmecu. CriocoObl pa3aeneHus cMecei

1.2

ATOMBI W MOIJICKYIJIBI. Xumuyeckne dyeMeHThl. CHMBOJIBI  XMMHYECKUX

3JICMCHTOB. HpOCTI)IC " CJIOKHBIC BCIICCTBA.

1.3

Xumnueckas popmyna. BaJeHTHOCTE aTOMOB XUMHYECKHX 3JIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OtTHOocHTENbHAS aTOMHAas Macca.
OTtHOCHUTEILHAS MOJICKYJIApHas Macca. MaccoBas 1011 XUMHYECKOI'0 JIeMEHTa

B COCIUMHCHNU

1.5

KomuuectBo BemectBa. Monb. Momsipaas mMacca. MomsipHblii 00BEM Tra30B.

BzanMocss3n KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAWHUIL BCIICCTBA

1.6

duznyeckre W XUMUYECKHE SBIICHHUS. XHUMHUYECKas pCakuuga u eé IIPU3HAKH.

3aKkoH COXpaHCHU MACChI BEIICCTB. XuUMHUYEeCKre YpaBHCHHA

Hepnozmqecxl/lﬁ 3aKOH H Hepnozu/lqe(:Ka;I CUCTEMAa XHUMHUYCCKHUX 3JJICMCHTOB

J .. MenneneeBa. CTpoeHue aTOMOB

2.1

Ilepuoanueckuii 3akoH. [lepuoguueckas cucremMa XUMUYECKUX 31eMeHTOB J[. 1.
MenneneeBa. Ilepuoabr u rpynnsl. U3nUEeCKUd CMBICIT TOPSAAKOBOTO HOMEDA,

HOMCPOB II€pHOJa U TPYHIIbI 3JICMCHTA

22

CTpOCHI/Ie atromoB. CocTaB aTOMHBIX AAEP. H3oTomsbI. 3J'IeKTp0HBI. CTpOCHI/Ie
SJICKTPOHHBIX 000JI0YeK aTOMOB MEPBLIX 20 XHMMHYECKHMX DJIEMEHTOB

ITepuoauueckoit cucremsl /.. Menneneesa

23

BaKOHOMepHOCTI/I B M3MEHEHHH CBOMCTB XMMHYECKHUX 3JIEMEHTOB IEPBLIX TpéX
NnepruoaoB, KaJivid, KaJlbIUA (paL[I/cha ATOMOB, 3JICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTAIIMYCCKUX CBOP'ICTB) n wux COG)IHHGHHI;'I B
COOTBCTCTBHH C TIIOJOXKCHUEM OJICMCHTOB B HepHOﬂHqCCKOﬁ CUCTEME H

CTPOCHUEM UX aTOMOB

CrpoeHue BeliecTna

3.1

XumMuueckas CBA3b. KoBanenrnas (HOJ'ISIpHaSI u HCHOJ'I}IpHa}I) CBA3b.
SHCKTpOOTpI/II_IaTeJ'ILHOCTL XUMHYCCKUX OJICMCHTOB. Honnas CBA3b.

Meramnudeckas CBI3b




32

Tumel KpUCTAIMUECKUX PEMETOK (aTOMHAsi, MOHHAs, MeTaJuIMn4ecKasi),
3aBHCHUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAUIMYECKOM PEIEéTKU U BUIA

XHUMHYECKOU CBSI3H

Baxuneimme NpEaACTaBUTCIIM HCOPraHMYCCKUX BCHICCTB. Hemeranner m ux

COCAMHCHUS. MeTamisl 1 UxX COCIMHCHUA

4.1

Knaccugpukanuss ¥ HOMEHKIATypa HEOPraHMYECKMX COCAMHEHHWI: OKCHIIOB
(comeobpa3yroriue: OCHOBHBbIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yromiye; OCHOBaHMK (IIENOYM W HEPACTBOPUMBIC OCHOBAHMS);
KHACIOT (KHCIOpOACOAEp)KallMe W OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPETHUX M KUCIIBIX )

4.2

duznueckue M XHUMHYECKHE CBOMCTBA IMPOCTHIX  BCHICCTB-HCMCTAJIJIOB!:

BOJIOPOJIa, XJIOpa, KUCIOPOAa, CEPhI, a30Ta, hocdopa, yriaepoaa, KpeMHHUs

43

duszndyeckue M XMMHYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJluid, Mardiusad W KajJlblHsA, aJIFOMHUHHA, KCIIC3a. 9HCKTpOXHMH‘IeCKI/Iﬁ

A HAIIPSKEHUN METaJIOB

4.4

dusznueckne M XMMHUYECCKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHCHI/Iﬁ HEMCTAIIOB:

XJIOpOBOAOpOaa, CEPOBOAOPOAA, AMMHAKA

4.5

du3nyeckue U XMMHUYECKUE CBOMCTBA OKCHAOB HemeTauioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrnepona(Il, IV), kpemuus(IV). [Tonyuenue

OKCHJIOB HEMECTAJIJIOB

4.6

Xumunyeckue cBoiicTBa okcuaoB: metauioB IA-IIIA rpynn, nunka, megu(ll) u

xeneza(Il, II). [Tonyuenne okCHIOB METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAaHUN M aM(OTEPHBIX THAPOKCUIIOB (Ha MpUMEpe
THJIPOKCUIOB  aMIOMHUHHS, Kene3a, [HuHKa). [lomydeHue OCHOBaHUU W

aM(pOTEpHBIX TUAPOKCHU]IOB

4.8

OO0mue XMMHUYECKHE CBOMCTBA KHCIOT: XJOPOBOIOPOIHOM, CEPOBOAOPOIHOM,
CEpPHHUCTOM, CEpHOM, a30THOH, (ochopHO, KpeMHHEBOH, yroibHOU. OcoObie
XMMHUYECKHE CBOWCTBAa KOHLIEHTPUPOBAHHON CEPHOM M a30THOH KHCIOT.

HOJIy‘ICHI/IC KHUCJIOT

4.9

OO0mre XuMUYeCKre CBOMCTBA cpenHuX coseil. [lomyuenue comneit

4.10

[Monyuenue, coOupaHue, pacro3HaBaHWE BOJOPOJA, KHCIOPOJaa, aMMHAKa,

YIJICKUCIIOTO Ir'a3a B J'Ia60paTOpI/II/I

4.11

[ToryueHne amMmmuaka, CEpHOM M a30THOM KUCJIOT B MPOMBINIIEHHOCTH. Ob1ue

CIOCOOBI TTOTYYEHUST METAIIIIOB




4.12

I'eHeTmueckas CBI3h MECXKAY KilaCCaMH HCOPIraHUYCCKHUX COGI[I/IHCHI/Iﬁ

Xumudaeckue pe€akuuun

5.1

Knaccudukanus XuMu4ecknux peakiyii o pa3InyHbIM MIPU3HAKAM: 110 YHCITY U
COCTaBy y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TerioBoMy 3¢ddekry, mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUUECKUX DJIEMECHTOB

52

TennoBoii 3¢ hekT XMMUYECKON peaknuy, TePMOXUMHUYECKIE YpaBHEHUS. JK30-

N OHAOTCPMHUUCCKUE PCAKIIUH. TCpMOXI/IMI/I‘IeCKI/Ie YpaBHCHUA

53

OKHCIUTEIFHOBOCCTAHOBUTEIbHEIE pCaKknuu. OKHCINUTEIN U BOCCTAaHOBUTEIIN.
[Ipomeccsl  OKMCIEHHMS M BOCCTAaHOBIIGHHMSA.  ODJEKTPOHHBIA  OanaHc

OKHUCIIUTEILHOBOCCTAHOBUTEILHOM pcaKkunun

54

TeopI/m BHGKTPOHHTHHGCKOﬁ Aucconnualnuu. KaTI/IOHLI, AHHUOHBI. :‘)HGKTpOHI/ITH nu

HEOJICKTPOJIMTLI. CuibHbIe U caa0bIe QJICKTPOJIUTEI. CreneHn Jucconuranumn

55

Peaknuu woHHOTO OOMEHA. YCIOBHS NMPOTEKAHHS PEAKIMii MOHHOTO OOMEHA,

IIOJIHBIC 1 COKpaH_IéHHLIe HOHHBIC YPABHCHU peaKHI/Iﬁ

X¥UMHS U OKpYXKarolas cpena

6.1

BemecrBa 1 Marepuansl B IIOBCEIHEBHOM >KM3HM 4elloBeKa. be3zomacHoe
MCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX PEaKIUil B jgaboparopuu U OBITY.

HepBaﬂ moMoumb IIpu XUMHUYICCKUX O0KOIraX MU OTPABJICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE OKpyKaroled  cpeibl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro INperoTBpAIIEHUsS
[Ipenenvnas nomycrtumass konueHtpauus BemiectB (ITJK). Pons xumum B
PELICHUH SKOJIOTMYECKUX NpobieM. YcCuieHHe MNapHUKOBOro 3ddexra,

pa3pylieHue 030HOBOTO CIIOSI

6.3

[Ipumenenue cepsl, a3ora, ¢ocdopa, yriepoaa, KpeMHUS U UX COEAUHEHUN B
OBITY, MEAWIIMHE, TPOMBIIIJICHHOCTH H CEIbCKOM XO03siicTBe. [IpumeneHue
METaJUIOB W CIUIaBOB (CTanb, YYyryH, AIOPAJIOMUHUI, OpoH3a) B OBITY H
HPOMBIIIJICHHOCTH MX coequHeHui. [ToHaTHe 0 KOppo3un MeTaljIoB, OCHOBHBIE

CITOCOOBI 3alUTHI KX OT KOPPO3UU

6.4

[IpupoaHble MCTOYHUKH YIJIEBOJOPOJOB (yroib, MPHUPOIHBIA ra3, He(Th),

MPOAYKTHI X NepepaboTkH (0€H3MH), UX POJb B OBITY U IPOMBIILIEHHOCTH

6.5

[lepBoHavanbHBIE MOHATHS 00 OPTraHWYECKUX BEIMIECTBAX KAaK O COCTUHEHHUSIX
yriepoja (MeTaH, 3TaH, TUJICH, alleTUJIEH, 3TaHOJ, TJIUIEPUH, YKCYCHAsi KUCIIOTA).
[TonsiTHE 0 OMOIOTHYECKH Ba)KHBIX BEIIECTBAX: KUPaX, OeJKax, yriaeBoaax — U UX

POJIA B ’)KU3HU YCTIOBCKA




Pacuérrr:

7.1 1o hopmMysiaM XUMHUYECKUX COSTMHEHUIN
7.2 Macchl (MaccoBO) J10JIM PaCTBOPEHHOIO BEILIECTBA B PACTBOPE
7.3 110 XMMUYECKUM YPaBHEHUAM




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» Xumusi: 8-# kitacc: 6a30BBIN YPOBEHb: YICOHUK; 5-€ U3AaHNE, TepepaboTaHHOe
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» Xumusi: 9-i kitacc: 6a30BBIN YPOBEHb: YUeOHUK; 5-€ U3/IaHNE, TIepepabOTaHHOE
I'abpuensa O.C., OctpoymoB W.I'., CnaakoB C.A. AKiIMOHEpHOE 0OIIECTBO

«3narensctBO «IIpocBemenue

METOINUYECKHUE MATEPHUAJIbI JUIA YYUTEJIA
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