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MHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma MO XUMHUM Ha YPOBHE OCHOBHOIO OOINIEro O0Opa3oBaHUS
COCTaBJICHAa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOCHHS OCHOBHOMU
o0pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs, MPEICTaBIECHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (enmepanbHONW paboueld MPOrpaMMbI
BOCIIUTAHUS U ¢ YIETOM KOHIIEHIIMHU TPETogaBaHusl yaeOHOro npeamera « XuMus»
B 00pa3oBaTeIbHBIX OopraHu3aiusiax Poccuiickoit deneparumu.

[Iporpamma mo xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel cTpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET o0s3aTenpHOe MPEAMETHOE COJIEpP)KAHHE,
MPEIYCMaTPUBAET pacHpeAesieHHe €ro o KiaccaM W CTPYKTYPHUpPOBaHUE IIO
pazmesraM M TE€MaM MpPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUST XUMHH C Y4ETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4e€OHOro TMpoOIlecca, BO3PACTHBIX
OCOOEHHOCTEM OOydJarouuxcsi, OMNpPENeNIIeT BO3MOXKHOCTH MpeaMera s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHMM K
pe3ynbTaraM OOy4eHHs] XUMHUHU Ha YPOBHE IIeJIel U3yUeHUs IPEAMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-MO3HABATEIbHOM JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMUSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM g (opMUpOBaHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MnpeACcTaBICHU O MaTepuaIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOIPEBPAIECHUSIX
SHEPrud M 00 SBONIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOrO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUTIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOIIeM 31paBOOXPAHCHHUSI.

N3ydyenune xumun:

CIOCOOCTBYET  peaiu3alliil  BO3MOXKHOCTEM  JJii  CaMOpPa3BUTHS U
dbopMUpoBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS W TBOPUECKUX CIIOCOOHOCTEH
OoOy4JaromMXxcs, HaBBIKOB KX CaMOCTOSTEIbHOM Y4eOHOH  JI€SATENbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEIOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B MPOPECCHOHATLHON NeATebHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3rJIsia Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJIIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOU I'PAMOTHOCTH O0YUaIOIIUXCS;



crocoOCcTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-Hay4HbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJOTMYECKOE
o0Opa3oBaHuE 00 yJarOIINXCS.

JlaHHble HampaBieHUsT B OOYyYEHUM XUMHUU OOECIEUMBAIOTCS CHEUU(PHUKOM
colepXaHusi  y4yeOHOro IpenMera, KOTOpbIM  SBISIETCS  MEJarornyecku
aJanTHUPOBAHHBIM OTpaK€HWEM 0a30BOM HAYKH XMMHH Ha ONPEICIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TOHSITUNH XUMHUH, OCHOB
HEOPraHMYECKOW XMMHHM M HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHITHI
OpraHUYECKOW XMMUHU.

CtpykTypa coaep:KaHUsl MPOrpaMMbl N0 XMMHH C(OPMHUPOBAHA HAa OCHOBE
CUCTEMHOro nojaxoja K e€ msydeHuro. CopepaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATHUN O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI TOHATHN O XUMHUYECKOM
peakiuu. OO0e OSTH CHUCTEMBI CTPYKTYpHO OpraHM30BaHbl 10 TMPHUHIUILY
MIOCJIETIOBATEIBHOTO PA3BUTHUSI 3HAHWM HAa OCHOBE TEOPETUYECKHUX IPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOI'O YUEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepnonnueckoro 3akoHa Jl. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— y4E€HUS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3U;

— TMpeICTaBiICHUH 00 DSJIEKTPOJUTHYECKOM JHCCOIMAllMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA PpPAacCCMATPUBAIOTCS HA OCHOBE OSMIUPHUYECKU
MOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIO0BATEIILHO OT OJJHOTO
YPOBHA K JpYyromMy, BBINOJHSSA (YHKIUU OOBSICHEHUS W MPOrHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOIO NPUMEHEHUS WU IMOIy4EHHUS
M3y4aeMbIX BELIECTB.

OcBoeHne mporpamMmbl IO XUMHUHU CHOCOOCTBYET  (hOPMHUPOBAHUIO
MPEACTABIICHNS] O XUMHUYECKOM COCTABJIAIOIIEN HAYyYHOW KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEMHOW MpUPOABI, LIEHHOCTHOIO OTHOILICHHUS K HAYyYHOMY 3HAaHHIO U
METO/JaM IIO3HaHUsA B Hayke. M3ydeHue XUMUU NPOMCXOAUT C MPUBICYEHUEM
3HAHMM W3 pPaHee HU3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaromuid MUpy,
«buonorud. 5—7 xknacce» u «Puszuka. 7 Kinaccy.

[Ipy wW3yyeHUH XUMHHM MPOUCXOJUT (POPMHPOBAHUE 3HAHUKA OCHOB
XMMHUYECKON HayKM Kak 00JacTH COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUUYECKON
NEATEIIbHOCTA YEJIOBEKa M KAk OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBI.
3amaya yd4eOHOro mpeamMeTa COCTOUT B (DOPMUPOBAHMHM CHUCTEMBI XUMUYECKHUX
3HAHUN — BaKHEUIIHMX ()aKTOB, MOHATHH, 3aKOHOB M TCOPETHYCCKHUX IOJIOKEHHUM,
JOCTYIHBIX OOOOIEHW MHUPOBO33PEHUYECKOrO XapakTepa, s3blka HayKd, B



MPUOOIIEHNM K HAyYHBIM METOAAaM I[IO3HAHWUS TIPU M3YYCHUU BEIIECTB W
XUMUYECKUX PEAKIUi, B (POPMUPOBAHUU U PA3BUTUM MO3HABATEIHHBIX YMEHHUUN U
UX TPUMEHEHHU B Y4YEOHO-TIO3HABATENIHLHON U Yy4eOHO-HCCIEI0BATEIhCKOU
NEeSTENbHOCTH, OCBOECHHMU NPABWJI O€30MACHOr0 OOpallleHHs ¢ BEIIeCTBAaMHU B
ITOBCEIHEBHOM KU3HMU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOIO OOILEro 0Opa3oBaHUs BaXKHOE
3HaY€HUE MPUOOPENN TaKHE LI, KaK:

— (GOpMHUpOBAaHME HWHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIICHHM,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOLUIUMCS YCIOBUSIM SKU3HU;

—  HAmnpaBJIEHHOCTb OOy4Y€HHS Ha  CUCTEMAaTHYECKOe MPUOOIICHHE
Oo0y4JarmMXcsd K CaMOCTOSTEIbHOW TMO3HABATEIbHOM AEATEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHMs, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecreueHre yCclIoBUi, CIIOCOOCTBYIOMIMX MPUOOPETEHHUIO 00yYarOIIUMUCS
OIbITA PAa3HOOOPA3HOM MEATEIBHOCTH, MO3HAHHUS U CAMOMNO3HAHUS, KIFOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIIMM), MMEIOIIUX YHHUBEpPCAIbHOE 3HAYCHHUE JIS
Pa3IMYHBIX BUAOB ACATEIbHOCTH;

— (dopmupoBanue o0meH (YHKIMOHATBHOW UM  ECTECTBEHHO-HAYYHOMU
rPAMOTHOCTH, B TOM UHCIIE YMEHUW OOBICHATH M OIICHUBATh SIBICHUS
OKPYKaIOIIEro MUpa, UCIOJIb3Yysl 3HAHUS WM OIbIT, MOJYYEHHBIE MPU HU3YyYECHUH
XUMUHU, TPUMEHSATh WX TPU PEIICHUH MpoOJeM B TOBCEAHEBHOM JXU3HU U
TPYAOBOM JAEATEIILHOCTH;

— (QopMupoBaHue y 0O0y4arolUMXCsi TYMaHHUCTUYECKHX OTHOLIEHUH,
MOHWMAaHUSI TEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH DKOJIOTHYECKH
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYAOBOW JEATEIBHOCTH B LEJSAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHON CpeIbl;

— pa3BUTHE MOTHBALUU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIMTAHMID HA OCHOBE YCBOGHHS OOLICYEIOBEYECKHX LEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BbIOOpY MpOGuiIsi U HAMPaBICHHOCTH JajJbHEHIIEro
o0yJeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UJII M3Y4YEHUS XHMHH HAa YpPOBHE
OCHOBHOT0 00111€T0 00pa3oBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJIeq0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COJAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauaNbHbIE XUMUYECKUE TIOHATHSA

[Ipenmer xumuu. Ponb XUMUU B )KM3HHU YE€IOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBA BEHIECTB. ATperaTHOE COCTOSHUE
BelecTB. [loHssTHE O MeTOmaxX MO3HaHUA B XMUMHUU. UMCThIE BEUIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEei.

ATOMBI W MOJEKYJbl. XHUMHYECKHE 3JIEeMEHTbl. CHMBOJBI XUMHUYECKUX
371eMeHTOB. [IpOCThIE U CIIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKkOH TMOCTOSHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT AaTOMHas Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAas Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCMHCHUM.

KonunuectBo BemecrBa. Monb. MonsipHass macca. B3anmocBsi3p KoIn4uecTBa,
MacChl M YHCIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacu€rel mo dopmynam
XUMUUYECKUX COCTUHEHUH.

PuU3NYECKUE U XUMHYECKUE SIBICHUS. XUMHUUECKas PEakius U €€ MPU3HAKHU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKECHUS, 3aMeleHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY0M, MpaBmiiaMu padOThl B J1abOpaTopuul u
npuéMamMu oOpaIlieHus1 ¢ JIabopaTOPHBIM 000PYIOBaHWEM, U3yUYCHHE M OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHUE
¢usnueckux (TJIaBJICHHE BOCKA, TAasHUE JIbJla, pAacTHUpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCALUsI BOJbI) U XUMUYECKUX (FOpEHUE CBEYH, MPOKAIMBAHHE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCIIOTOW) SIBJICHUH, HAOTIOIEHNE U
OMMCaHUE MPU3HAKOB MPOTEKAHUSI XMUMHUYECKUX peakuuil (pas3jokeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOW KHCIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE TUIPOKCH]IA
Menu (II) mpu HarpeBanuu, B3auMojeicTBHE Keme3a ¢ pactBopoM cou Menu (1I),
U3Y4YEHHE CIOCOOOB pa3/iefieHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BbITIApUBAHUE, AUCTUUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBAPEHHOM
colid, HaOJIOJEHWEe W  ONHWCAaHUE  pEe3yJbTaTOB  IMPOBEICHHUS  OIbBITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilne npeacTraBuTe/Id HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctraB Bo3ayxa. Kuciopom — 371€eMEHT U IpoCcToe
BelecTBo. HaxokaeHue kuciopoja B mOpupoae, (U3HMUYECKUE U XUMHYECKUE
cBoiictBa (peakiuu rtopeHus). Oxcuzawl. [Ipumenenune xucnopoma. CrocoObl



MOJIyYEHHSI KHCIOpOJa B JIa0OpaTOpHUM M MPOMBIIUIEHHOCTH. Kpyroeopor
KHciopoza B mpupojie. O30H — ajuioTponHas MogupUKaIus KUCI0poIa.

TemmoBoit >gdekT XUMHUYECKON peakiuu, TEPMOXMUMHUYECKHUE YpaBHEHUS,
JK30- U JHAOTEPMHUUYECKHE pEaKIUU. TOILUIMBO: Yroib W METaH. 3arpsi3HEHUE
BO3/yXa, yCUJIEHHE MTapHUKOBOTO 3 (DeKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bomopon — snemeHT m mpoctroe BemiecTBo. Haxoxaenwe Boaopoja B
npupone, (GU3MYECKHE M XUMHUYECKHME CBOWCTBA, NPUMEHEHHE, CIOCOObBI
nosydeHus. Kucnotsl u conu.

MouspHblil 00bEM Ta30B. Pacuérbl N0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue CcBoWCTBa BOAbL. Boma Kkak pactBopurelnb. PacTBOpBL.
HachllieHHble M HEHACBIEHHBIE PacTBOpPbl. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBast 10751 BellecTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUA.
Ponb pacTBOpOB B mpupoJie U B KU3HU yenoBeka. KpyroBopor Boabl B pUpPO/IE.
3arps3HeHue NpUpoaHbIX BoA. OXpaHa U OYMCTKA TPUPOAHBIX BOJ.

Knaccudukarmus neopranndeckux coeauHeHuid. Oxcuanl. Kmaccudukaruys
OKCHJIOB:  cosieoOpasyromiue  (OCHOBHBIE, KHCJIOTHBIC, aM(OTEepHbIE) U
HeconeoOpasyroue. Homenknarypa okxcugoB. ®Pusznueckue M XUMHYECKHE
CBOMCTBA OKCUIOB. [loryueHnne okcuios.

OcHoBanusi. Knaccudukanus ocHOBaHMM: IMETOYM U HEPACTBOPUMBIC
ocHoBaHusA. Homenkiarypa ocHoBaHui. du3znueckne M XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHHUM.

Kucnorsl. Knaccudukanus xkucnor. Homenknatypa kucior. Gusndeckue u
XMMHUYECKHE CBOMCTBa KHCIOT. Psan axktuBHoctu MeTamyioB H. H. bekerona.
ITonyyeHnne KucCoT.

Comu. Homenknarypa comeil. uzndeckue u XMMHUYECKUE CBOMCTBA COJICH.
[Tonyuenune comnen.

I'eneTnueckas CBSI3b MEXAY KJIACCAMU HEOPraHUYECKUX COETUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPENEIICHNE COACPKAHUSA KUCIOPOAa B BO3AYyXE, IOJTYyYEHHUE,
coOupaHue, paclo3HaBaHWE M M3YYEHHUE CBOMCTB KHCIOPOJa, HAOIIOACHUE
B3aUMOJICHCTBUSA BEIIECTB C KHCIOPOJOM M YCJIOBHS BO3HUKHOBEHHS H
IpeKpaileHus ropeHus (Mmokapa), O3HAKOMJIEHHE C O00pa3llaMH OKCHJIOB U
OMKMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpPAHME, pACIO3HABAHUE W HW3YUCHUE
CBOMCTB Bojopoja (ropeHue), BaumonaeucTsue Boaopoaa ¢ okcugom meau (II)
(BO3MOXXHO MCIIOJIb30BaHUE BHJIEOMATEPHANIOB), HAOIOIEHUE 00pa3lioB BEILECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAHHE OCOOEHHOCTEW PACTBOPEHHSI BEUIECTB C
pa3IMyHON  pAaCTBOPUMOCTBIO, IPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHOMN
MacCOBOM JI0JIEH pacTBOPEHHOI'O BEILIECTBA, B3aUMOJEHCTBHE BOJIbI C METaIaMHu
(HaTpueM ©  KanmpuueM) (BO3MOXHO  HMCIHOJB30BAHHE  BUJEOMATEPUAIIOB),



UCCIIEZIOBaHNE O00pa3lOB HEOPraHMYECKHUX BEIIECTB Pa3lIMYHBIX KIACCOB,
HaOJII0/ICHNE U3MEHEHHUS OKPACKHW MHIMKATOPOB B PACTBOpPAaX KUCIOT W IIEJIOYEH,
u3ydeHue B3aumojeicTBus okcuaa meau (II) ¢ pacTBopomM cepHOM KHUCTOTHI,
KMCJIOT C METajulaMHd, DPEAKUUW HEUTpadu3aluy, IOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHMWM, BBITECHEHME OJHOI0 METajula JPYrMM M3 pacTBOpa COJM, PELICHUE
SKCIIEPUMEHTANIBHBIX 3ajad 1o TeMme «BaxkHelmme Kiacchl HEOPraHUYECKHX
COCTMHEHUI.

Hepuonuuyecknit 3axkoH u Ilepuoagmuyeckass cucremMa XHMHYECKHX
iemenToB JI. WU. MengeneeBa. CtpoeHue aromMoB. XHMMHYECKAsl CBS3b.
OKHCINTENTbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKH KIACCU(PUKAIMK XUMHUYECKUX 3JeMeHTOB. lloHsTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIENIOYHbIE M IIEJOYHO3EMEIbHbIE METaJUIbl,
TaJIOTeHbI, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEPHBIE OKCHIBI
U TUAPOKCHIBIL.

Ilepuonnuecknit 3akoH. [lepuoguueckas cucremMa XUMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuojgnas W JJIMHHONEPUOIHAs  (QOPMBI
[Tepuoanueckor cucremsl xumuueckux 3semeHToB JI. . Menneneesa. [lepronsl
n Tpynnbl. PHU3NYECKUN CMBICI IOPSAKOBOIO HOMEpa, HOMEPOB IEepuoAa H
CPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oronsl. Dnektponsl. CtpoeHne
ANEKTPOHHBIX  000J0YeK aroMOB TepBbIX 20 XUMUYECKUX  DIIEMEHTOB
Ilepmonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTUKa XUMHYECKOTO
AJIEMEHTA 10 €ro MoJokeHuIo B [lepuonnueckon cucteme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUs pPaJnyca aTOMOB XUMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB MO IPyInaM U NepUoaam.

3nauenue [lepuoanueckoro 3akona u [lepuonnueckoil cucTeMbl XUMUYECKHUX
DJIEMEHTOB JJIi pPa3BUTUA Hayku W Tipaktuku. [[. M. MenneneeB — y4€HbIM U
IPaKIaHWH.

Xumuueckasi cBs3b. KoBaneHTHast (moyisipHasl M HEMOJISIpHASs))  CBSI3b.
DIIEKTPOOTPUIIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHusa.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpouiecchl oOkucaeHus: U BocCTaHOBJIEHUS. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenn:

U3y4eHUE OOpa3lOB BEUIECTB METAUIOB M HEMETAUIOB, B3aWMOJICHCTBUE
TUIPOKCHAA LMHKA C PAacTBOPAMU KHUCJIOT M IIEJIOYEH, ITPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuy pa3ioKEHUsI, COSTUHEHUS).



Mesicnpeomemmuoie ceaszu

Peamm3anus MeXNpeIMETHBIX CBA3CH IIPU M3YYEHMH XUMHHM B 8 KIacce
OCYILECTBJISIETCSI 4Y€pe3 HCIIOJIb30BAHUE KaK OOLIUX €CTECTBEHHO--HAayYHBIX
MOHSATHM, TaK U MOHITHUH, SBISAIOMIMNXCS CUCTEMHBIMM JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO011Me ecTeCTBEHHO--HayYHbI€ MOHATHS: HAyYHbIN (akT, rUnoresa, Teopus,
3aKOH, aHalu3, CHHTE3, KiacCUpUKaLMs, NEPUOAUYHOCTb, HAOJIOJEHUE,
JKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHNUE, MOJIEIIb, SIBIICHUE.

®u3uka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TONBI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYECKUN 3apsii, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEILLECTBA, ra3, (pU3NUECKUe BEIUYMHBI, €IUHUIIBI
U3MEpEHUs, KOCMOC, IUIaHEThI, 3BE3/1b1, COJIHLIE.

buonorus: horocunrtes, nprxanue, ouocdepa.

['eorpagus: armocdepa, ruzapochepa, MUHEpalbl, TOPHBIE MOPOABI,
ITOJIE3HBIE UCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BewecTtBo 1 XUMHYeCKas peaKkuus

Ilepnonnuecknii 3akoH. Ileprnonnueckas cuCTeEMa XUMUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CTtpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHUM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPUOAOB, KaIWsl, KaIbLHUs W UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHMEM DJJIeMEHTOB B llepuomnueckoit
CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUIbl XUMHYECKOM CBA3U. THIBI KPUCTAJUIMYECKUX
PEWETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3H.

Knaccudukanus m HOMEHKIAaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIECTB, OTHOCAUIMXCA K Ppa3JIMYHbIM KJIACCaM HEOPraHMYECKUX
COCIMHEHNN, TEHETUYECKAs CBA3b HEOPIraHUYECKUX BEIIECCTB.

Knaccuduxarms XuMruuecKux peakiuii Mo pa3InyHbIM MpU3HAKaM (110 YHUCITY
U COCTaBy YYacTBYIOIIUMX B PEaKIMM BEIIECTB, IO TeEIIOoBOMY 3(ddekty, 1o
M3MEHEHUIO CTENEHEN OKHMCIEHUS XMMHUYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
YJacCTHIO KaTaiau3aropa). DK30- U SHAOTEPMUUYECKUE PEAKINH, TEPMOXUMHUUYECKUE
YPaBHEHUS.

[lonsiTue o ckopoctn Xxumudeckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOPaTUMBIX XUMHUYECKUX peakuusx. [IoHsITHEe O TOMOreHHBIX U TeTepOreHHBIX
peakuusax. [lonstue o xkartanuse. [lonstue o xumnueckom paBHoBecHH. DAKTOPHI,
BIMSIOIIME HAa CKOPOCTh XMMHUYECKOW pEaKUUH U IOJOKEHUE XUMHUYECKOTO
paBHOBECHS.



OKHCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMHU,  DJIEKTPOHHBIM  OamaHc
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocrasiieHue YPaBHEHUU
OKHUCIIMTEIIbHO--BOCCTAHOBUTEINIBHBIX ~ PEAKLIMH C  HMCIOJB30BAaHUEM  METOJA
3JIEKTPOHHOT O OanaHca.

Teopus 37EKTPOAUTUYECKON TUCCOUUALNN. DIEKTPOINUTHI U HEANEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHn3M AHMCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BHUIAMU
xuMuueckont csizu. CreneHn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oomeHa. Y coBus MPOTEKaHUSI pEaKIMii HOHHOTO OOMEHa,
IOJIHBIE W COKpAllEHHbIE WOHHBIE ypaBHEHUs peakunii. CBOMCTBA KHCIIOT,
OCHOBAaHMM W COJ€ B CBETE TMPEACTABICHUN 00 JJICKTPOIMTHYECKOU
nucconuanny. KauectBeHHbIE peakiuy Ha HOHBL. [IoHsATHE 0 THApOIN3E CONE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB UM HEMeTauIoB (rpaduTa M aimMasza), CIOXKHBIX BEIECTB
(x7opuaa HaTpHsi), UCCIAETOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHYECKOW peakuuu
OT BO3JIEUCTBUSI PA3IUYHBIX (HAKTOPOB, MCCICAOBAHUE DIECKTPOIMPOBOJHOCTH
pacTBOpPOB  BEILECTB, IPOLECCAa AUCCOLMALMU KHUCIOT, WICIOYEed U COJIeU
(BOBMOKHO  HCIIOJNIb30BaHWE BHUAEO MAaTEepUajoB), TMPOBEICHHUE  OIBITOB,
WUIIOCTPUPYIOIIUX —~ MPU3HAKKM  TPOTEKAaHUS  PEeaKkluil  HMOHHOro  OoOMeHa
(oOpa3zoBaHuMe oOcajaka, BBIJIEICHUE Ta3a, O0Opa3oBaHUE BOJbI), OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuuu pa3iokKEHHUs, COSAMHEHUS), pacliO3HABAaHUE HEOPraHWYECKHUX
BEIIECTB C TOMOIIBK) KAaYECTBEHHBIX pPEAKUHWM HAa  HOHBI, PEIICHUE
AKCIIEPUMEHTAIbHBIX 3a/a4.

HeMmeTaibl 1 MX COeIUHEHUA

OOmrass xapaktepucTuka TajloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJEICTBUE C METAJUIaMH, HEMETaJUIaMH, IIejao4aMu). XJIOpPOBOIOPO.
ConsiHasg KucnoTa, XUMUYECKHE CBOICTBA, IMOJy4YEHHE, MpUMEHEHue. JleiicTBue
XJIOpa U XJIOPOBOAOPOJIA HAa OpPraHM3M 4YeNoBeKa. BaxkHelmue XJIOpuAbl U HUX
HaxXO0XKJICHHUE B IIPUPOLE.

OOmiast xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTeneHu OokucieHus. CTpoeHue U (U3HYECKHE CBOKCTBA
IPOCTHIX BEIIECTB — KHCIOPOJa U cepbl. AJUIOTPOITHbIE MOIU(UKALIMYA KHUCIOPOAA
U cepbl. XuMHUYecKUe cBoicTBa cepbl. CepoBOAOpON, CTpOEHUE, (PU3nyYecKue u
XUMUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IMPEACTABUTENIN KUCJIOTHBIX OKCHUIOB.
Cepnast kucnorta, (Qu3uyeckue W XUMHUYECKHE CBOMCTBa (0Omme Kak
IOpe/CTaBUTENsl Kjacca KUCIOT U cheudduueckue). XUMHUYECKHUE PpPEeaKIMH,



JeXKallie B OCHOBE MPOMBIIIICHHOTO CIOco0a MOJIyY€HUS CEPHON KHCIIOTHI.
[Ipumenenue cepHor KUCTOTBL. CONMM CEPHOM KUCIIOTHI, KAUYECTBEHHAS PEaKIUsI Ha
cynbdar-uod. Haxoxnaenue cepbl U €€ COCNMHEHHA B mpupojie. XUMHUYECKOE
3arpsi3HEHUE OKPY’KaIOIIEeW Cpellbl COEIMHEHUSIMU Cepbl (KUCIIOTHBIE JOXKIH,
3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPALCHUSI.

OO6mast xapakTtepucTuka 31aeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIIECHUS. A30T, paclpOCTpPAaHEHHE B MPHUPOJE,
dbusznueckre u XuMuIeckre cBoricTBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
bu3nYecKre 1 XUMUUECKHE CBOMCTBA, MOTydeHHe U npuMeHenre. Com aMMOHUs,
uX pu3NUECKre U XUMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiius Ha
MOHBbl aMMOHMS. A30THasg KHCIIOTa, €€ MOoJydyeHue, PU3nYecKrue U XUMHYECKUE
cBoiicTBa (0OIIMEe KaK TMPEICTaBUTENsl Kjacca KHUCIOT W crenuduyueckue).
Ucnionp3oBaHue HUTpATOB M COJEH AaMMOHHUS B KayeCTBE MHHEPAIbHBIX
yno0peHuii. XuMHUYECKOE 3arpsi3HEHUE OKpPYKaIolleh cpebl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOKIIW, 3arpsS3HCHHE BO31IyXa, MOYBBI W BomoéMoOB). Docdop,
aioTponHeie Moaudukauuu (ocdopa, puzmUeckue M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kucinora, Pu3nuecKue U XUMUIECKHUE CBOWCTRA,
nonydenue. Mcnonb3zoBanue (pocharoB B KaUECTBE MUHEPAIbHBIX yIOOPEHUH.

OO6mas xapaktepuctuka 3yeMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEepHble  CTENEHU  OKHUCJIEHHS.  YTJepond,  auIOTPOIHBIE
MOIU(PUKALUKA, PACIPOCTPAHEHHWE B TMPUPOAE, (GU3NYECKHE U XUMHYECKUE
cBoiictBa. Ancopouus. Kpyrosopor yriepoaa B npupoje. OKCuabl yriaepoja, ux
dbu3Myeckue M XUMUYECKHE CBOWMCTBA, JICUCTBME HA JKUBBIE OPraHU3MBbI,
MOJIYYCHUE W TPUMEHEHUE. JKOJOTHYECKUE MPOOJIEeMBbl, CBS3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T1100adbHOrO TMOTEIUICHUS KJIMMAaTa, IMapHUKOBBIM
s dexT. YronapHas KUCIOTa U €€ COMM, X PU3NIECKHNE U XMMUYECKUE CBOMCTBA,
nojyueHue u npuMmeHenwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHMYECKUX BEUIECTBAX KAK O COCAUHEHUSX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, 3TaHOJI, TNINLIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPOJOB (yrojib, NPUPOJIHBIA Tra3, HEePTb),
IPOAYKThl MX MepepaboTku (OEH3UH), UX pPOJib B OBITY U MPOMBIINIJICHHOCTH.
[ToHsiTHE 0 OMONOrMYECKN BaKHBIX BEHIECTBAX: JKHUpaX, O€NKaX, YrieBoJax — U UX
pojii B JKM3HHM UENOBEKa. MaTepHallbHO€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHUN.

KpemHunii, ero d¢usnueckue W XUMHYECKHE CBOICTBA, TOJIyYeHUE U
npumeHeHue. CoenuHeHHs KpeMmHHs B mpupoge. OOmue mnpencraBieHus 00
okcuse kpemaust (IV) u kpemHueBoi kuciore. CUIMKATBI, UX HCIOJIB30BAaHHE B



OBITYy, B TIPOMBINNICHHOCTH. BakHelIne CTpouTenbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobdaeMbl 0€30MacHOTO MCHOIb30BAHUS
CTPOUTEIIbHBIX MATEPUAJIOB B IOBCEIHEBHOW KU3HU.

Xumuueckuii Ixcnepumenm:

M3y4eHHE 00pa3I0B HEOPraHWYECKUX BEIICCTB, CBOHMCTB COJISHOW KHCIIOTHI,
MPOBEICHUE KaUuE€CTBEHHBIX PEaKIMid HAa XJIOPUJI-UOHBI U HAOIIOICHUE MPU3HAKOB
UX TIPOTEKAHUsI, OMBITHI, OTPAKAIOIIUE (PUMUECKHE U XUMUYECKHE CBOWCTBA
rajJloreHOB M WX COEAMHEHUM (BO3MOXHO MCIOJIb30BAHUE BHJIEOMATEPUATIOB),
O3HAKOMJICHHE ¢ oOpas3lamMy XJOpPUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasilaMmu  ceppl W €€  COCOUHEHUSAMH  (BO3MOXKHO  HCIOJB30BAaHHE
BUJIEOMATEepUAJIOB), HAOIIOIeHHE Mpoliecca OOYIIIMBaHUS caxapa MoJ JIeUCTBHEM
KOHLICHTPUPOBAHHOW CEPHOM  KHCIIOTBI, H3YYEHHUE XUMHUYECKUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHUE KaUeCTBEHHOM peaklnu Ha cyabdart-
WOH U HaONIoZieHWE Mpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
CBOWCTBaMH a30Ta, Qochopa U UX COEIUHEHUN (BO3ZMOXKHO HCIOJIb30BAHHE
BUJIEOMAaTepHaJIOB), o0pasliaMu a30THBIX U (PocPOpHBIX yI0OpeHUH, MOIyUYeHHE,
coOupaHue, paclo3HaBaHWE M M3YYCHHUE CBOWMCTB aMMMaKa, IPOBEJICHUE
KaueCTBEHHBIX peaklnil Ha MOH aMMOHUSI U (ochaT-uOH U U3YyUYECHHUE MPU3HAKOB
UX IPOTEKaHUs, B3aUMOJCHCTBUE KOHLICHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEB IO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAJIOB), U3y4YEHUE Mozenen
KPUCTATMYECKUX PEIETOK anMasza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOUCTBOM MPOTHBOrasa, MojiydueHue, coOnupaHue, pacrio3HaBaHUE U M3yYCHHE
CBOMCTB YIJIEKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKIuii Ha KapOoOHAT |
CUJIMKAT-UOHBl W W3yYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEN CHUJIMKATHOW MPOMBIIUIEHHOCTH, PEHIEHUE SKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHenme HeMeTaJIbl U UX COEUHEHUS.

MeTa/iibl 1 MX COeAMHEHUA

OO6mras xapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noynoxeHus B llepuoamueckor cucrteme XuMUYecKnx diemeHtoB J[. H.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTaioB. MeTramnueckas CBsI3b U
METAJUIMYECKass  KPUCTAUIMYECKass  pElIETKa.  DJIEKTPOXUMUYECKUH  pAll
HanpspKeHu MetaiioB. dusnyeckrue U XMMUYECKUE CBOMCTBA MeTauioB. O01Ime
CrocoObl ToJIydeHuss MeTawioB. [loHATHE O KOppO3WHM METAIOB, OCHOBHBIC
CrocoObl 3ammThl UX OT Kopposuu. CraBel (CTalnb, YYryH, AIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIILICHHOCTH.

Illenounsle MeTambl: nojioxkeHue B lleprnonnueckor cucTeMe XMMHUYECKHUX
sanemeHnToB JI. V. MeHnpaeneeBa, CTpOEHHME MX aTOMOB, HaXOXJICHUE B MPUPOJE.
du3nYecKre U XUMHUYECKHE CBOMCTBA (HAa mpuMepe HaTpus U Kanus). OKCUIBI U



TUJIPOKCHABI HaTpusd MW Kanusa. lIpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COCTMHEHNH.

IllenoyHo3eMeNnbHbIE METAUIBI MAarHUM U KaJbLUHM: IIOJIOKEHUE B
[lepmonnueckon cucreMe xumudeckux 3yeMeHToB [[. 1. MenneneeBa, ctpoenune
MX aTOMOB, HaXOXJIeHUE B pupoae. Pu3nyeckue U XUMUYECKHUE CBOMCTBA MarHus
U Kanblusa. Baxuelinve coequHEHUS KalblUs (OKCHUI, THAPOKCHUA, COJIH).
XKécTkocTh BOABI M CLTOCOOBI €€ YCTpaHEHMUS.

AmomMuHU: ionoxkeHue B Ileproanueckoil cucteMe XUMUYECKHUX JIEMEHTOB
. 1. MenneneeBa, CTpoeHUME aroMa, HaxoxjaeHue B npupone. duszmueckue u
XUMUYECKHE CBOMCTBA AMIOMUHUA. AM(OTEpPHBIC CBONCTBA OKCHUIA U THAPOKCUIA
ATFOMHUHUSL.

XKenezo: nmonoxenue B [lepuoguyeckord CUCTEME XUMUYECKUX 3JIEMEHTOB [I.
N. MenneneeBa, crpoeHHe aroMa, HaxoxiacHue B mpupone. Dusnueckue u
XUMUYECKHE CBOMCTBA Xkelne3a. OKCuabl, THAPOKCUIBI U conu xkenesa (1) u xxene3a
(IIT), ux cocTaB, CBOWMCTBA U MOIYYCHHUE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJICHHE C o00pa3llaMd METAJUIOB M CIUIABOB, MX (HUINYECKUMHU
CBOMCTBaMH, M3Yy4Y€HHE  PE3YJbTATOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIOJIb30BaHUE BUJCOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJCUCTBHUS OKCHJA
KaJIbIIUST W HATpUs C BOJOM (BO3MOXKHO WCIOJIb30BAHUE BHUIEOMATEPUATIOR),
VICCIIEIOBAHUE CBOMCTB JKECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BO3MOKHO  HUCIOJB30BaHUE  BUICOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMN HAa WOHBI: MarHud, KajblWs, aJlOMUHMUS, I[IUHKA, jKeje3a
(IT) u xene3a (III), mequ (1), HaOnrOACHNE W ONMUCAHUE TIPOIECCOB OKPANTUBAHUS
IJJaMEHU WOHAMU HaTpusl, Kajlusg U Kaiblusig (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), UCCIIEOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHUS
Y TUJIPOKCUJA IMHKA, pEHIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 1o Teme «BaxkHeimmue
METAJUIbl U UX COETUHEHUS.

XuMus ¥ OKpy:KRawInas cpeaa

BemectBa u marepuansl B IOBCEIHEBHOM JKM3HM 4enoBeka. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObITy. [lepBas momolns mnpu
XUMHUYECKUX 0KOrax U OTPaBIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAroIIew cpenl (MpenesibHas J0mycThUMast
KOHIIeHTpaius BemecTs, aanee — [1JIK). Pons xumuu B perieHuu 3K0JI0rHYeCKuX
pooJIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuaioB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHBIC
MaTepuasbl).



Mesicnpeomemmuoie ceaszu

Peanmm3anus MeXNpeIMETHBIX CBA3€H IIPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI 4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAaYyYHBIX
MOHATUM, TaK W MOHATUH, SBJSIOIIUXCS CUCTEMHBIMU I OTAEIbHBIX MMPEAMETOB
€CTECTBEHHO--HaY4HOI'0 LIUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHalIM3, CHUHTE3, KiIaccu(ukanus, MEePUOJUYHOCTb, HaOII0IEHNUE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHUE, MOJEINb, SBJICHUE, IaPHUKOBBIN
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
U30TOIBI, PaJMOAaKTHUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsl, NPOBOJHHUKM,
HOJYIPOBOAHUKHU, JUDJIEKTPUKH, (OTODJIEMEHT, BELIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHME BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
peléTKka, CIiaBbl, (U3MYECKHUE BEIWYUHBI, €AMHMIIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJIHLIE.

buonorusi: ¢orocunTes, apixaHue, Omochepa, SKOCHCTEMA, MHUHEPAIbHBIE
ya00peHMsI, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, MUTATE/IbHbIE BEILIECTRA.

['eorpadus: armocdepa, rugpochepa, MHHEpPaNbl, TOPHBIE MOPOJIBI,
IIOJIE3HBIE UCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIugyHOCTHBIE pe3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOyUYeHHS] XUMUU B €IUHCTBE Y4EOHOU W
BOCIIUTATEJILHOW AESATEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIIeCTBE TpaBWUIaMU W HOPMAMHU TMOBEACHUS W CIOCOOCTBYIOT IMpoOIleccam
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJCTBOBAThCSl CHUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAlUd W
pacuIMpeHue OnbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOr0 BOCIUTAHNS:

LIEHHOCTHOI'O OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HaCJIEuI0, TMOHUMAaHMS 3HAUYCHUS XUMHUUYECKOM HAyKH B KU3HU
COBPEMEHHOI0 00IlIeCTBA, CIOCOOHOCTH BIAJETh JIOCTOBEPHON HH(MOpMaIuein o
NEPENOBBIX JOCTHKEHUAX M OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHUMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHMSI:

MPEACTaBICHUSI O COIMAIbHBIX HOpPMax MW MpaBUIaX MEKIUNYHOCTHBIX
OTHOIIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHO-MCCIIeIOBATEIbCKON, TBOPUYECKOM W JPYrHMX  BUJAX
NEeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH MPU
BBITIOJTHEHUW YYE€OHBIX, TI03HABATENIbHBIX 337[a4, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUH YU4€OHBIX MPOEKTOB, CTPEMJIEHHUS K B3aUMOIIOHUMAaHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM Yy4eOHOU JEATEIHLHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMOBEJACHUE U TIOCTYNKM CBOMX TOBapUIIEH C MO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOI O MO3HAHUA:

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE MU XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pPAa3BUTHS HAYKH WU COCTaBIISIONINE
OCHOBY JIJIsl TIOHUMAaHUS CYIIHOCTA HAayYHOW KapTHHBI MUpa, NPEJICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS MPUPOAbI, B3aUMOCBS3SIX YEIIOBEKa C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3THX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIYY€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIC i OOBSICHEHHUS HAOJI0/IaeMbIX IMPOIIECCOB U SIBJICHUH,
MO3HaBaTEIbHOM, MH(POPMAIIMOHHON W YUTATEIbCKOW KYJIbTYpPbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JAUTEPATypoOl, JOCTYIIHBIMH TEXHUYECKUMHU CPEICTBAMU HH(OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEHHI0 M I03HAHUIO, JII0OO3HATEIbHOCTh, T'OTOBHOCTh H
CIOCOOHOCTh K caM0OOpa30BaHMIO, MPOEKTHOW M  HCCIEI0BATEIbCKON
JESITEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HalpaBlIEHHOCTH M YpPOBHS OOY4YEHHsS B
JlaTbHEHIIIEM;

4) popMupoBaHUs KyJIbTYPbI 310POBbA:

OCO3HAHME LIEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKHM Ha 3J0POBBIA 00pa3 >KM3HU, OCO3ZHAHUE TMOCIEACTBUH U
HEMPUSATUE BPEAHBIX MPUBBIUEK (YMOTPEOICHUS aJIKOroJis, HApKOTHUKOB, KypeHus),
HEOOXOJUMOCTH COOMIOACHUS MpaBUil O€30MACHOCTA TPU  OOpaIlllEHUU C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

S) TPyA0BOro BOCIIUTAHMS:

MHTEpEC K MPaKTUYECKOMY M3yYEHHUIO ITpodeccuil u Tpyaa pa3iuyHOro poja,
YBOXEHUE K TPYAYy M pPE3yJbTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUs TMpPEIMETHBIX 3HAaHUW MO XUMHUHU, OCO3HAHHBIH BBIOOD
UHAMBUIYAJIbHOW TPAEKTOPUU IPOJOIKEHUSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CITIOCOOHOCTH K XMMHH, OOUIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
ycIreurHoi npodeccuoHanbHON JESTEIbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCUOHAILHOM CPEIE;

6) PKOJIOrM4eCcKOro BOCIIUTaHUS:

HKOJIOTMYECKH 1EJIeCO00pa3HOe OTHOLIEHHWE K NPHUPOJE€ KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYILECTBOBAHMS, TOHUMAHHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpa3za JKM3HM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(Gu3MUEeCKOMY U TICUXMYECKOMY 3/I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJEHUS
npaBui1 0€30MaCHOTO MOBEACHUS MPH padOTEe ¢ BEIIECTBAMH, a TAKKE B CUTYaIHsIX,
YIPOXKAIOIIMX 3I0POBBIO U KU3HU JIIOJCH;

CIIOCOOHOCTH MPHUMEHSATH 3HAHMS, MOJydaeMble NPU U3YYEHUU XUMUH, IS
penenus 3a1a4, CBA3aHHBIX C OKPYKAOLIEH IPUPOAHOM CPEIOM, I MOBBIIICHUS
YPOBHSA  DKOJOTMYECKOM  KYJIbTYpbl, OCO3HAaHHUS TIJIOOAIBHOIO  Xapakrepa
AKOJIOIMYECKUX MPOOJEM M MyTe MX PEIIeHHs MOCPEACTBOM METOAOB XUMMHH,
9KOJIOITMYECKOr0 MBIIUIEHUS, YMEHUsI PYKOBOACTBOBATHCS UM B II03HABATEIBHOM,
KOMMYHUKATUBHOHN U COIIMAJILHON MPaKTUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranmpeaMETHBIX pe3yJlbTaTOB BbIACISIOT 3HAYUMBbIE IS
dbopMUpOBaHUS MHUPOBO33PECHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpHs,
IOPUHLMII, TUIIOTE3a, (PAKT, cUCTEMA, MPOLIECC, IKCIEPUMEHT U IPYroe.), KOTopble
UCTOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpeAMETax W IMO3BOJSIOT Ha
OCHOBE 3HaHUN U3 3TUX MNPEeaMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHOM



HAay4YHOW KapTHHE MUpPA, U YHUBEpCaJIbHBIC ydeOHBIC NEHCTBUS (IT03HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYIATHBHBIE), KOTOpbIE€ 00ECIEYnBAIOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOI
NEeSATEILHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble joruueckue 1eMCTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMMHYECKUX MOHSTUH (BBIACIATH UX XapaKTEpPHBIC
MPU3HAKW, YCTAHABIWBATh B3aUMOCBS3b C APYTMMH TOHSTHUSIMH), HUCIOIH30BATh
MOHSITHS NIl OOBSICHEHUSI OTJENBbHBIX (DAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS H
KPUTEPUH JUISl KIIACCU(PHUKAMUA XMUMHYECKUX BELIECTB M XUMUYECKHX PEaKIIHi,
yYCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIE CBSI3UM MEXAYy OOBEKTaMU H3Y4YEeHHUS,
CTPOUTH JIOTUYECKHUE PACCYXJeHUs (MHIYKTUBHbBIC, NEAYKTHUBHbIC, IO aHAJIOTHUN),
JIeNaTh BHIBOJIBI U 3aKJIIOUYCHUS;

yMEHUE TPUMEHITh B TIPOllECCE TMO3HAHUSI TOHSATUS (TIPEAMETHBIE W
MeTaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC MIPEICTABICHUS —
XUMUYECKUW 3HAK (CUMBOJI DJIEMEHTA), XUMHUUecKas (QopMmysia U ypaBHEHUE
XUMUYECKON peakIuu — MPHU pelIeHUU y4eOHO-TTO3HABATENbHBIX 331a4, C YYETOM
ATUX MOJIECNIBHBIX TMPEJCTABICHUN BBISBISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKA U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIECTB U XUMHUECKUX PEAKITUH,
BBISIBJIATH ~ OOIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICACTBEHHBIE CBSI3M WU
MPOTUBOPEUHUSI B U3y4aEMbIX MPOIIeCcCaX U SIBJICHUSX.

ba3oBble ucciiegoBarebCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAaYECTBE WHCTPYMEHTA
MO3HAHUSA, a TAaKKEe B KauyeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXIACHUI;

NpUOOpPETeHHE ONbITa MO IUJIAHWPOBAHUIO, OpPraHU3allid W TPOBEIAECHUIO
VUICHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaOmogaTh 3a XOJOM IIporiecca,
CaMOCTOSITEJIbHO TTPOTHO3UPOBATh €r0 Pe3yJsbTar, POopMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTUET
0 MpoJIeJITaHHOM padoTe.

Pabora ¢ undgopmanmneii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHBIX BUAOB U (HOPM MPEJCTABICHUS, MOJIYYaeMyl0 M3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYJIApHAsl  JIMTEpaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPABOYHBIC
nocobusi, pecypcbl WHTepHeTa), KPUTUYECKH OICHUBATH IPOTUBOPEUYHUBYIO H
HEJOCTOBEPHYIO HHPOPMAIIHIO;



YMEHHE TPHUMEHSATh Pa3jIMYHbIE METOMBI M 3alpOChl MPU MOWCKE U OTOOpE
nH(pOpPMAITMU W COOTBETCTBYIONIUX JaHHBIX, HEOOXOJWMBIX JJIS1 BBITOJTHCHHS
y4eOHBIX M MO3HABATEJIbHBIX 33/1a4 OMPECIEHHOIO TUIIA, MPUOOPETEHUE OIbITa B
00JacTH  WCTOJB30BaHMUSI  MHMOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHH,
OBJIaJICHUE KYJIbTYpPOW aKTUBHOT'O MCIIOIb30BAHUS PA3JIMYHBIX TTOUCKOBBIX CHCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAbHYIO (DOpMY IIpe/icTaBlIeHUs] HHPOPMalUU U
WITIOCTPUPOBATh pellaeMble 3aJayll HECJIOXKHBIMA CXEMaMH, JdarpaMMaMu,
npyrumu hopMamu rpaduKu U UX KOMOWHAIUSIMU,

YMEHHE WCIONb30BaTh H aHAJM3UpOBaTh B TMporecce ydeOHOW U
UCCIICIOBATENHCKON ACATEILHOCTH WH(OPMAIMIO O BIUSHUHM TPOMBIIIIICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa Ha COCTOSIHUE OKPYXKAIOIIEH MNpUPOIHOM
Cpelbl.

KoMMyHHKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIE 1eiicCTBUS:

yMEHHUS 3aJaBaTh BONPOCHl (B XoAe auajora W (WiIM) JAUCKYCCHM) IO
CylmlecTBy  oOCykaaemMol  Tembl, (OPMYIUPOBaTh CBOM  MPEAJIOKCHHS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTaBIATh  MOJy4YEHHBIE  pe3yibTaTbl  MO3HABATEIHLHOU
JEATENBPHOCTH B YCTHBIX MW MHCHbMEHHBIX TEKCTaX; JelaTh IPE3CHTAIUIO
pPE3YJIbTATOB BBIMOJHEHUS XUMUUYECKOTO JKCIEpUMEHTa (JabopaTOpHOTO OIMbITa,
1a00paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEUIECTB, y4€OHOIO MPOEKTA);

YMEHHUS Y4eOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENIbHOW W MCCIEAOBATENbCKOW  JEATENPHOCTH  TMPH  PEIIeHUH
BO3HUKAIONIMX MPOOJIEM HAa OCHOBE Y4€Ta OOILIMX MHTEPECOB M COIIACOBAHUS
no3uiuii (00CyXJIeHUs,, 0OMEH MHEHUSMH, «MO3TOBBIE€ IITYPMbD», KOOPIWHAIIUS
COBMECTHBIX JICMCTBUM, OIIPEIEJIECHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOU pabOTHI U ApyTHE).

PerynsiTuBHBIe YHUBepcaibHbIe Y4eOHbIe 1eliCTBHUS:

YMEHHE CaMOCTOSITENIbHO ONPENENTh IEIH JAEATeNbHOCTH, MJIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIMPOBATh U MPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTD, BBIOMpaTh Hanbosee 3 (HEKTUBHBIE CIIOCOOBI PeIIeHUs YUeOHBIX U
MO3HABATENFHBIX 3a7]a4, CaMOCTOSITENIbHO COCTAaBJISATh WM KOPPEKTHPOBAThH
IIPEJIOKEHHBIA  QJITOPUTM JCHUCTBUUW IMPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYECHUSI HOBBIX 3HAHW 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUX,
OLIEHWBAaTh COOTBETCTBUE TMOJNYYEHHOTO pe3yjbTaTa 3asBICHHOW ILEJIH, YMEHHE
UCIIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IIPe/IjlaraéMble B YCIIOBUH 3aJJaHUM.

IMPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX PE3YJbTAaTOB 10 OCBOCHHIO O0O0S3aTEIBHOTO
COJIEp)KaHMsI, YCTAHOBJICHHOTO JaHHOW (denepasbHON padodeil mporpammoi,
BBIJICIISIFOT: OCBOEHHBIC OOYUaIOIMMUCS HAyYHBIE 3HAHHS, YMEHHUS U CIOCOOBI



neicTBui, crenuduUeckue JUII  TPEAMETHOW 00JacTH  «XUMHS», BB
NEATENBHOCTA MO  IIOJIYYEHUIO HOBOIO  3HAHWS, €ro HWHTEPHpPETalu,
IpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xoHIily oOyuenus B 8 kiiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTH Y 00YUaOIIUXCS YMEHUI:

® PAaCKpbhIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX TOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO, CMECH
(oHOpOJHAA U HEOIHOPOJIHAS), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasi JIOJII XUMHUYECKOTO AJIEMEHTA B COSUHEHUHN, MOJISIPHBIN 00BEM,
OKCHUJ, KHCIJIOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPHULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakius, Kiaccudukanus peakuuid: peakuuu
COCMHEHMS, PEAKUHH PAa3JIOKEHUS, PEAKUMHU 3aMEUICHUS, PEaKUuu
oOMeEHa, HK30- U IHJIOTEPMHUUECKUE PEaKIINH, TEIJI0BOM 3 EKT peakiuu,
SAIpO aToMa, HJIEKTPOHHBIN CIIOM aToMma, aToMHasi OpOuTa b, PAIAUYC
aToMa, XMMHYECKasl CBS3b, MOJSPHAS M HEMOJSPHAs KOBAJICHTHAs CBA3b,
VOHHAs CBs3b, MOH, KaTHUOH, aHWOH, PacTBOP, MaccoBas JOJI1 BELIECTBA
(TIpolleHTHAs! KOHIIEHTPAIIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHITUH H
MIPUMEHATH 3TH MOHITHUS MPHU ONMMCAHUM BEIIECTB U UX MPEBPAILCHUN;

e HCIONBb30BAaTh XHWMHUYECKYIO CHUMBOJIMKY IS COCTaBlIeHUS (popmyn
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHM;

e ONpEACNsITh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHCHUSX,
CTCTICHb  OKHCJICHHS  JJEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHUM 10
dbopMynaMm, BHJ XUMHUYECKOW CBsI3M (KOBaJCHTHasT W WOHHAas) B
HEOPraHUYECKUX COCTUHEHUSAX;

e packpeiBaTh cMmbicn Ilepuomgmueckoro 3akona J[. WM. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT HUX MOJOXKEeHHsS B llepumonnueckoid cucreme,
3aKOHOB COXPAHEHUSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YYE€HHsI, 3aKOHa ABOTraapo;

e ONUCHIBATHh M XapaKTepus3oBaTh Ta0aMuHylo (opmy Ilepuonnueckoi
CUCTEMBbl XUMHMYECKUX DJJIEMEHTOB: pa3iuyarh I[IOHATUA «TJIABHAs
noarpymnmna (A-rpynna)» u «mnobounas noarpynna (b-rpynmna)», mansie u
OOJbIIIEe TEPUOJIbI, COOTHOCUTh OO0O3HAYEHHUS, KOTOPhbIE HMEIOTCA B
tabmuie «llepuogmyeckas cucremMa XUMHYECKUX dieMeHToB J[. .
MenzaeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsAJl sSapa, 0OIIee YUCIO 3JIEKTPOHOB
U pacIpeeNIeHHE UX MO SJIEKTPOHHBIM CIOSIM);

KJIACCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HECOPraHMUECKUE BEIECTBA,
XUMUYECKUE peakuuu (MO0 YUCIAY U COCTABY YYACTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEII0BOMY YD (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE XUMUUYECKHE CBONCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXKasi ONMUCAaHUE IPUMEPAMHU MOJICKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLNN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX Ka4YECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUSI XUMUYECKUX MPEBpalllcCHUN B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIDHYKO  MAaccChbl
BEIIECTB, MAacCCOBYIO [IOJI0O XHMMHUYECKOro »JJieMeHTa 1o (dopmyne
COEIMHEHUS, MACCOBYIO JIOJIO BEUIECTBA B pacTBOPE, MPOBOJIUTH PAaCUETHI
110 YPAaBHEHUIO XUMUYECKOW PEaKIIUu;

MIPUMEHSTh OCHOBHBIE ONEpPAllMd MBICIUTEIBHON JESITEIbHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 000OIIECHHE, CHCTeMAaTH3aluio, KiIacCU(PUKaIIUIO,
BBISIBIICHUE MPUYMHHO--CJICJCTBEHHBIX CBSI3€H — [l MU3Yy4EHUS] CBOMCTB
BEIIECTB M XUMHUYECKHX PEAKIUM, €CTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUS — HAONIOACHUE, W3MEPEHHUE, MOJECIUPOBAHHUE, IKCIEPUMEHT
(peanbHBIM U MBICJICHHBIN);

ClIeAOBaTh  NpaBWJaM  MOJb30BAHUS  XMMHUYECKOM  MOCYOOM W
7a0opaTopHBIM O0OpPYAOBAaHHMEM, a TaKXe MpaBujaM oOpalleHusl ¢
BEILIECTBAMU B COOTBETCTBHM C HWHCTPYKUHUSIMA MO BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB IO TMOJYYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpOAa U KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OIPEIECIEHHONM MAaCCOBOM JI0JEHW PACTBOPEHHOIO BEILIECTBA,
IUIJAHUPOBaTh M MPOBOJAWTh  XMMHYECKHE  DKCHEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB ILIETOYEH U KUCIOT C NOMOILIBIO MHIUKATOPOB
(;makmyc, dheHondTagenH, METHIOPAHK U JPYTHE).

K xonIy oOyuenus B 9 kiacce mpeaMeTHbIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXxaTh C(hOPMUPOBAHHOCTH Y 00YUaAIOIIUXCS YMEHUI:

pacKpbIBaTb CMBICII OCHOBHBIX XMMHWYECKUX IIOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJIAd, WOH, KaTHOH, AHWOH, IIPOCTOE BEIIECTBO,
CJIIOKHOE BEILECTBO, BAJIECHTHOCTb, DJJIEKTPOOTPULIATEIBHOCTD, CTEIICHb
OKHUCJICHHSI, XUMUYECKasi peaklMs, XUMUYECKasl CBS3b, TEIIOBON 3(dexT
peaKkiuu, MOJib, MOJIAPHBIA  OOBEM,  pPacTBOpP,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIMTBL, JJIEKTPOJUTHYECKAs IUCCOLMALINs, PEAKUUH HOHHOIO
oOMEHa, Karauu3arop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMble U



HeoOpaTUMBbIE PEaKIUH, OKHUCIUTEILHO-BOCCTAHOBHUTEIBHBIC DPEAKITUH,
OKUCJIUTENh,  BOCCTAHOBUTENb,  OKHCIEHHME U  BOCCTaHOBIJICHHUE,
aIoTponusi, aMPOTEPHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAasl, MOHHAaf,
METa/NInYecKas), KpHUCTAJUIMYECKas peIETKa, KOPpO3Usi METAJUIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKIUu, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU MOHATHUSI IPU ONMKMCAHUU BELIECTB U MX MPEBPAICHUI;
HCIIOIh30BaTh XWMHYECKYID CHUMBOJIMKY JUIsI COCTaBJICHHS (OpMyJ
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHM;

OIPEIENATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHX 3JIEMEHTOB B
COCIMHEHUSAX pA3JIMYHOIO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K
OIpeNeIEHHOMY KJIacCy COEAMHEHMN Mo (opMmysaMm, BUJ XUMHUYECKOU
CBS3M (KOBAJICHTHAsl, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSAX, 3aps]l MOHA M0 XUMUIECKON (Qopmylie, XapakTep cpeabl B
BOJHBIX PAacTBOPaX HEOPraHWYECKUX COCIMHEHUM, TUN KPUCTAIUIMYECKON
PEMIETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbicn llepunoamueckoro 3akona [[. M. MeHnpeneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh U XapaKTEpPU30BaTh
Tabauunyo ¢opmy llepronnueckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB:
pa3nuyuarh TOHSTHUS «IJIaBHAs moArpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynna)», wmanble W OOJbIIME MEPUOILI, COOTHOCUTH
0003HAYEHUS, KOTOpPbIE HMEIOTCS B MNEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMM  XAPAKTEPUCTUKAMU  CTPOEHUSI  aTOMOB  XHMMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia  sapa, oOIIee YHCIO DJISKTPOHOB H
pacmpeneseHue HMX 1O JJCKTPOHHBIM CJIOsIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB JJIEMEHTOB M MX COCAWHECHUH B
MpEeAEIax MaJIbIX MEPUOJOB U TJIABHBIX MOATPYIII C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HECOPraHMUYECKUE BEIECTBA,
XUMUYECKUE peakuuu (MO0 YUCIAY U COCTABY YYACTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIUIOBOMY d(PQEeKTy, M0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME W CHeHU(UUECKUEe XUMHUYECKHE
CBOMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IOJATBEPKIas OINHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

COCTABJIATh YPAaBHEHUSI BJEKTPOJIUTHYECKON JUCCOIMALUM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHbIE YPABHEHUS PEAKLIUA UOHHOIO



OoOMEHa, ypaBHEHHS PEAKIUH, TMOATBEPKIAOIINX CYIICCTBOBAaHUE
TCHETHYECKOU CBSI3U MEXIY BEIIECTBAMH PA3TUIHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX — PEAKIUN
MTOCPEZCTBOM COCTABIICHHSI DJIEKTPOHHOTO OajlaHca 3THX PEaKITUi;
MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUA,
BO3MO)XHOCTH TIPOTEKAHHMSI XUMUYECKUX TMPEBPAIICHUN B pPa3TMYHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO  MAcCChI
BCIIECCTB, MAacCCOBYIO JOJIIO XHUMHYECKOTO »JJeMeHTa 10 ¢opMyIie
COCIIMHEHHS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaAKIIHH;

coOmonaTe  MpaBWJia  MOJb30BAaHUS ~ XUMHYECKOH  TMOCYIOH U
nabopaTopHbIM 000pYyIOBaHHMEM, a TakKe TpaBwiIa OOpalieHus C
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSMH TII0 BBITOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TIOJYYCHHIO W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHUAaKa U YIIIEKUCIIOTO Tasa);

MPOBOAUTH  PEAKIWU,  TOATBEPXKIAONIME  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATh OIMBITHBIM IYTEM XJIOPHII-, OpOMUI-,
uonu-, kKapobonar-, ¢ocdar-, CwIHMKaT-, Cyiabhar-, THIAPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS W HWOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIINE B
BOJ/IHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEpaIlii MBICIUTEILHON JACATEIPHOCTH — aHAJH3
U CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMaTU3allNI0, BBHISBICHHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JJII M3y4EHUs CBOWCTB BEIIECTB H
XAMUYCCKUX PEaKIMH, eCTCCTBEHHO-HAydyHbIC METOAbl ITO3HAHHS —
HAOJIIOICHUE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHBIA U
MBICJICHHBIH ).
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