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INOACHUTEJBbHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbpHOM MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTaBIEHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepanbHO paboyeil mnporpamMmbl
BOCTIUTAHUSA U C YYETOM KOHIEIIUH MPENOoIaBaHus y9eOHOTO MpeaMeTa « XUMHUS
B 00pa30oBaTeNIbHBIX Opranu3anusax Poccuiickoit deaeparuu.

[IporpamMma mo xumuu Aa€T TPEACTABICHHE O HENSIX, OOIIeH CTpaTeruu
oOyueHusi, BOCIUTAHUS M Pa3BUTUA OOYYAIOIIUXCS CpPEACTBAMH Yy4eOHOTO
npeaMeTa, — yCTaHaBIMBAaeT  00si3aTeNbHOE  NPEIMETHOE  COJAEpIKaHHE,
IpeIycMaTpuBaeT paclpeesieHne ero Mo KiaccaM M CTPYKTypHUpPOBAaHHE TIO
paszmenaM M TeMaM MPOrpaMMBI 0 XHMHH, OMpPENeseT KOJIWYECTBEHHBIC WU
KayeCTBEHHbIE XapaKTePUCTUKU coJepKaHus, PEKOMEHIYEMYIO
MOCJICTIOBATEILHOCTh M3YyUYCHUSI XUMHUU C YYETOM MEXKIPEIMETHBIX W BHYTPH
IPEIMETHBIX CBsI3€H, JOTMKM Y4YeOHOTo IMpoliecca, BO3PACTHBIX OCOOEHHOCTEN
00yUaroIUXCsl, OMPELSIISIET BO3MOKHOCTH TPEMETA JIJIsl peann3aiii TpeOOBaHUN
K pe3yJbTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTelbHOW MpPOrpaMMbl Ha YPOBHE
OCHOBHOT0 00111eT0 00pa30oBaHus, a TaKke TpeOOBaHUH K pe3ysIbTaTaM 00ydeHHsI
XUMHHM Ha YypOBHE ILeJed H3ydeHUs MpeAMeTa M OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIIBHON  JEATEIIBHOCTH  OOy4YaroImerocss IO OCBOEHHUIO  Y4eOHOTO
COJEpKaHUSI.

3HaHWE XWMHH CIY>KAT OCHOBOW i1 (OPMHUPOBAHUS MHPOBO33PECHUS
0o0yuJaroIerocsi, ero MpeaCTaBICHUN O MaTepHabHOM EIUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (GopMHUpYyEeMbIe XMMHEW TPEJICTaBICHHUS O B3aUMOIPEBPAILCHUAX
SHEPTUM W OO0 3BOJIOIUHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHUS TI00aTbHBIX
npo0JieM YCTOMYMBOIO pPa3BUTHSl UEIOBEUECTBA — CHIPbEBOM, SHEPreTUUYECKOM,
MUIIEBON U KOJOTUYECKON 0€30MacHOCTH, MPOOIIEM 3ApaBOOXPAHECHHUS.

N3yuyeHnne xumuu:

CIOCOOCTBYeT  peanu3allid  BO3MOXHOCTEH Ui CaMOpa3BUTUS U
dbopMHpoOBaHUs KYJIBTYPbl JUYHOCTH, €€ 001IeH U GyHKIIMOHATBHON rPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHUPOBAHUE MBINLJICHUS U TBOPYECKUX CIOCOOHOCTEM
OOydaromuxcsi, HaBBIKOB WX CAMOCTOSITENbHOW y4eOHOM  JeATeIbHOCTH,
OKCMIEPUMEHTAJIbHBIX W HCCICAOBATEIbCKUX YMEHHN, HEOOXOIWMBIX Kak B
MIOBCEIHEBHOM JKU3HU, TaK U B IPO(HECCUOHATIBHOM 1€ TENbHOCTH;

3HAKOMHUT CO CHenUu(UKON HaydHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
[[EJI0CTHOTO B3TJIsAJIa HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHHH €CTECTBEHHO-HAYUYHON rPaMOTHOCTH 00YYarOIINXCS;

crocoOCTBYyeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUAM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUYECKOE
o0Opa3oBaHHe 00yYarOIIUXCS.



JlanHble HampaBjieHHs B OOy4eHHH XMMHUU OOECHEUMBAIOTCS criennu(UKon
COJEepKaHusi  yuyeOHOro TMpeaMeTa, KOTOPBIA  SBISETCS  NEAaroruyecku
a/lalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAyKU XMMUU Ha OINpeneEHHOM JTarne eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTI'O 0011I€T0 00pa30BaHUs OPUEHTHUPOBAH Ha
OCBOEHHE OO0YYalOUIMMHCS CHUCTEMbl NMEPBOHAYAIBHBIX MOHSITUA XMMHH, OCHOB
HEOPraHWYECKOM XUMHUM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IOHSATUHI
OPraHUYeCKON XUMHH.

CrtpyKTypa cozep)kaHHus IPOrpaMMbl [0 XUMHUHM C(POpMHpOBaHA HAa OCHOBE
CUCTEMHOr0 mojxoja kK €€ u3ydenutro. CoaepikaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATHN O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI HIOHATUN O XUMUYECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpraHM30BaHbl MO TMPUHIUILY
IIOCJIEIOBATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTAaBICHUN
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHMUU;

— YYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TMpPEeACTABICHUH 00 JJIEKTPOJIUTUYECKON AMCCOLMALMM BELIECTB B
pacTBopax.

Teopernueckne 3HAHUS pPacCMATPUBAOTCA HA OCHOBE AMIIMPUYECKHU
MOJTyYEHHBIX ¥ OCMBICIIEHHBIX ()aKTOB, pa3BUBAIOTCS TIOCIEAOBATEIHHO OT OJHOTO
YPOBHS K JpYromy, BBIIOJHAA (YHKUMU OOBSICHEHHS UM IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXXHOCTEW IMPAKTHUYECKOIO0 INMPUMEHEHHS U IOJy4YCHUS
M3Y4aeMbIX BEIECTB.

OcBoeHne TmporpaMmbl IO XHMHH CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABIICHNS O XUMUYECKON COCTABIISIOIIECH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOTO OTHOUICHUS K HAy4YHOMY 3HAHUIO H
METO/JAaM II03HAaHWS B Hayke. V3ydyeHHe XUMUM IPOUCXOIUT C INPUBJICUYEHUEM
3HaHUW W3 paHEEe H3YyUEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluil Mupy,
«bunonorus. 5-7 knacce» u «®dusuka. 7 Kmacey.

[Ipy w3ydeHWHM XUMUU TPOUCXOAUT (OPMUPOBAHME 3HAHUN OCHOB
XMMHUYECKOM HAayKH KaK OO0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTHUECKON
JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOHN KYJIBTYPBI.
3amaya y4eOHOTO TMpeaMeTra COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaXKHEHTNX (DAKTOB, OHITHI, 3aKOHOB ¥ TCOPETUICCKUX TTOJIOKCHHH,
JOCTYIHBIX O00O0OIIEHUH MHPOBO33PEHUECKOIO XapakTepa, S3blka HayKH, B
OpUOOIIEHNHM K HAay4YHbIM METOJaM II03HAaHUS IPU HU3YYEHHUU BELIECTB U
XMMHMUYECKUX peaKlMii, B GOPMUPOBAHUH U PA3BUTUHU NIO3HABATEIIbHBIX YMEHUM U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOH U y4eOHO-MCCIIET0BATEIbCKOM
NEeSATEIbHOCTH, OCBOCHHMM NpPaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
IIOBCEIHEBHOM KU3HHU.



[Tpu U3yyeHN XUMMUHU Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHuUsl BaXKHOE
3Ha4YeHHe MPUOOPENH TaKue 1eJd, KaK:

— (GOpMHPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HMU;

—  HampaBJCHHOCTh OOy4YeHHMsI Ha CHCTEMaTH4YeCKoe MpUOOIIEHHUE
o0yyarolmuxcsi K CaMOCTOSATEIbHOW MO3HABATEIbHOM JESTENIbHOCTH, HAay4HbIM
MeToJlaM TO03HaHusA, (HOPMUPYIOIIUM MOTHBALIMIO U PA3BUTHE CIOCOOHOCTEM K
XUMUU;

— o0ecrieueHune yClIoBUid, CTOCOOCTBYIOIIMX TPUOOPETEHUIO 00YUYAIOIIUMHUCS
OMbITa Pa3HOOOpPa3HOW NEATEIbHOCTH, MO3HAHUS M CAMOMO3HAHMS, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUCHUE IS
Pa3IMYHBIX BUJIOB JESATEIHHOCTH;

— ¢opmupoBanue oOmEeH (GyHKIMOHAILHON W  €CTECTBEHHO-HAYYHOMU
IrPaMOTHOCTH, B TOM YHCJIE YMEHHMHA OOBSICHATH U OLEHUBATh SIBJICHUSA
OKpY>KaloIllero MUpa, UCHOJB3Ysl 3HAHUS U OMbIT, MOJYYCHHBIE NMPU H3YyUYECHUU
XUMHH, TPUMEHSTh WX MPU pEHIeHHH NpoOJieM B IOBCEIHEBHOM JKWM3HU U
TPYJIOBOH JESITEIIbHOCTH;

— ¢opmupoBaHHe y OOy4YalOMIMXCS TyMaHUCTHYECKUX OTHOIICHH,
NOHMMAHUA LEHHOCTH XUMHUYECKMX 3HAHUW Ui BBIPAOOTKH HKOJIOTMYECKU
1eJIeco00pa3HOro TOBEACHUA B OBITY M TPYAOBOM JEATENBHOCTH B IENSIX
COXpaHEHUsI CBOETO 3/I0POBBS U OKPYIKAIOIIEH MIPUPOTHOM Cpeibl;

— pa3BUTHE MOTHUBALIMU K OOYUYEHHIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCHIIMTAaHUI0O Ha OCHOBE YCBOGHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQWiIs W HANPaBICHHOCTH JAajbHEHIIEro
oOy4eHMUSI.

OOmiee 4YuCIO 4YacoB, OTBEACHHBIX I HW3YUYEHUST XHUMHUU HAa YpPOBHE
OCHOBHOTI'0 00111€T0 00pa3oBanus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

COAEPXAHUE OBYYEHUA

8 KVIACC



IlepBoHaYa/IbHbIe XUMHYECKHE OHATHUS

[Ipenmer xumuu. Poib XUMuU B )KU3HU YETIOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemectBa. Du3nueckue CBOWCTBAa BEMIECTB. ATrpPEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAAaxX MO3HAaHWA B XMMHUHU. UUCTBIE BEIIECTBA U CMECH.
CniocoOslI pa3zjeneHus cMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJBI XUMHUYECKUX
anemMeHTOB. [IpocThie U CloKHbBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass (opmyna. BaleHTHOCTP aTOMOB XUMHUUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CcocTaBa BenlecTB. OTHOCHTENbHAs aTOMHas —Macca.
OTHOCHUTENbHAS MOJICKYJIsIpHAsE Macca. MaccoBast 107151 XUMUUYECKOTO AJIEMEHTA B
COCIMHEHUHU.

KommuecTBo BeniectBa. Mosb. MoiisipHast macca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHUCJIAa CTPYKTYPHBIX eAuHUI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COEAUHEHUM.

DuU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMUYECKasi PEakius U €€ MpU3HaKH.
3aKOH COXpaHEHMsS MAacChl BEIIECTB. XUMHUYeCKUe ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIUH (COCTUHEHMUS, PA3TIOKCHHUS, 3aMeIeHuUs, 0OOMEHA).

Xumuueckuui IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJIOH, MpaBHiiaMu pabOoThI B 1abopaTopuu U
npuémamu oOparieHus ¢ J1abopaTopHbIM 000PYAOBAHUEM, H3YICHHE U OMTMCAHNE
bU3MYEeCKUX CBOWCTB O0pa3lloB HEOPTaHWYECKUX BEIIECTB, HAOIOICHUE
busnueckux (IJIaBjIeHUE BOCKa, TasHUE JbJa, pPacTUpPAHUE caxapa B CTYIIKE,
KUIEHUE U KOHJEHCAllMS BOJbI) U XUMHUYECKHX (TOpEHUE CBEYM, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCTIOTON) SIBICHUH, HAOII0ACHUE U
OMMCAHUE TMPU3HAKOB MPOTEKAHUSI XUMHUYECKUX peakiuil (pas3iokeHue caxapa,
B3aMMOJICCTBUE CEPHON KHCJIOTHI C XJOPUIOM Oapusi, pas3lioKEHUE THUIPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMoIeCTBUE Keje3a ¢ pacTBopoM coiu meau (II),
U3YYEHHUE CMOCOOOB pa3/eNieHUss CMecel: C TMOMOIIbI0 MarHuTa, (UiIbTPOBAHUE,
BBITIAPUBAHUE, TUCTHILISAIINS, XpoMaTorpadusi, mpoBeeHNE OYNCTKH TTOBApCHHON
COJIM, HAOJIOJICHWE W  ONHWCAaHUE  pe3yJIbTaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(I1apOCTEeP>KHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmecek razoB. CocraB Bo3ayxa. Kuciopoa — 31€MEHT U MHpOCTOe
BemecTBO. HaxokaeHwe Kuciopoja B TpHUPOAE, (DU3WYSCKHEC M XUMUYCCKUC
cBoiictBa (peakuuu TopeHusi). Okcuabl. [lpumenenue xkuciaopoma. CrocoObl
MOJIyYeHHUs] KUCTopoja B J1abopaTopuud W MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoja B mpupoze. O30H — auIOTPOIHAst MOAU(UKAIUS KHUCIOPO/Ia.

TenmoBoit 3¢h(dEeKT XMMHUECKON peaklud, TEPMOXUMHUYECKHUE YpPaBHEHHUS,
DK30- M DHAOTEPMHYECKHE PEaKIUU. TOIUIMBO: yrojdb M METaH. 3arps3HEHUE
BO3]lyXa, YCUICHUE MapHUKOBOTO 3P deKTa, pa3pylIeHHe 030HOBOTO CIIOSL.



Bopopon — nsnemeHnT M mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupose, GU3MYECKue ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHEe, CIIO0COObI
nony4deHus. Kucinorsl u conu.

MomnsipHbiii 00bEM ra3oB. Pacuérbl Mo XUMUYECKUM YPaBHEHUSIM.

duznyueckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBOpEI.
HacpileHHbIe U HEHACBHILIEHHBIE PacTBOPHI. PacTBOPUMOCTH BEMIECTB B BOJIE.
MaccoBas 10JIs BEeIIeCcTBa B pacTBOpe. XUMUYECKHAE CBOKCTBA BOJIbI. OCHOBaHMUS.
Posnb pacTBOpOB B IpUpPOJE U B )KU3HU YeoBeKa. KpyroBopoT Bo/ibl B IPUPOJE.
3arps3HeHue NpUpoaHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BO.

Knaccuduxanus Heopranuueckux coenuHeHuid. Okcuanl. Knaccudukamms
OKCHJIOB:  coneoOpa3ytonue (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HeconeoOpazyromme. Homenkiatypa okcuaoB. @Dusuueckue M XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonydeHne okCcuIoB.

OcHnoBanusa. Krnaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenkiarypa ocHoBaHui. PU3NYECKHE U XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [loiryueHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenkmarypa kucior. Ousnyeckue u
XUMHUYECKUE CBOWMCTBA KHUCHOT. Psan axktuBHoctw meraimnoB H. H. bekerosa.
[Tosmydyenue KUCIOT.

Conu. Homenknatypa coneil. @u3znueckue U XUMUYECKHUE CBOWCTBA COJICH.
[lomyuenue coien.

['eHeTyecKas CBSI3b MEXKAY KJIaCCaMU HEOPTraHUYECKUX COCTMHEHUMN.

Xumuueckuii IKcnepumenm:

KauE€CTBEHHOE OIPEIEIECHUE COAEPKAHUS KUCIOPOJa B BO3AYyXE, ITOIYUYCHHUE,
coOupaHue, pacrlo3HaBaHWE W HW3YYCHHE CBOWCTB KHCIOpPOJAa, HAOI0/IeHUE
B3aUMOJICHMCTBUSA BEIIECTB C KHCIOPOAOM W YCIIOBUS BO3HUKHOBCHUS U
NpeKpamnieHus TopeHus (moxapa), O3HAaKOMJIEHHE C oOpa3liaMu OKCHUIIOB U
ONKMCAHWE HX CBOWCTB, MOJy4Y€HUE, COOMpaHUE, PAClO3HABAHME W M3YyUYCHHE
CBOMCTB BojOpojAa (ropeHue), B3aumojeiicTBue Boaopoaa ¢ okcuaom meau (II)
(BO3MOYKHO HCIOJIb30BaHHE BUACOMATEPHANIOB), HAOIIOJEHUE OOpa3IoB BEIICCTB
KOJIMYECTBOM | MOJb, HMCCIEIOBAaHHWE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUIOTOBIIEHHUE PACTBOPOB C  OINPEACIEHHOU
MAaCCOBOH JI0JIEH PACTBOPEHHOIO BEIIECTBA, B3aUMOJIEMCTBUE BOJIBI C METAJUIaMHU
(HatpueM ©  KajmpuuMeM) (BO3MOXKHO MCIOJIb30BAaHUE  BUJEOMATEPHAIIOB),
UCCJEIOBAHNE O0pa3loB HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaO0JII0ICHNE U3MEHEHHS OKPACKU MHAMKATOPOB B paCTBOpaxX KUCIOT U MIEJIOYEH,
u3ydeHue B3aumojiercTtBus okcuna meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIIOT C METajulaMHu, pEeakUWil HEUTpalM3aluH, MOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHCHUE OJHOTO METajjla APYTMM W3 PAacTBOpa COJHU, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a/lad Mo TeMe «BaxkHeWmme KiacChl HEOPraHUYECKUX
COCIMHEHUID.



Ilepnoanyecknit 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
yniemMenToB JI. M. MenpgesneeBa. Ctpoenne aromMoB. XMMHYECKasi CBA3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIEC PEeaKIMU

[lepBble TOMBITKM KJIACCU(PUKAIMKA XUMHUYECKHX 3JeMeHTOB. [loHsitue o
IpyIIax CXOAHBIX 3JIEMEHTOB (IIEJOYHBIE U IIECJIOYHO3EMENbHBIE METAJLIbI,
raJIOT€Hbl, UHEPTHBIE Ta3bl). DIIEMEHThI, KOTOPbIE 00pa3yIoT aM(pOTEpHBIE OKCUIbI
Y TUJIPOKCH/IBI.

[lepnonmueckuit 3akoH. llepuoanueckast cucTeMa XUMHUYECKHUX IIEMEHTOB /.
N. MennaeneeBa. KoporkonepuonHass W JJIMHHOINEpUOAHAs  (opMbl
[Teprnoanyeckoit cuctembl xuMudeckux 3yemMeHToB 1. . Menaeneena. [lepuoibl
u rpynnbl. OU3WYECKUH CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aToMOB TMepBbIX 20 XUMHUYECKUX DIJIEMEHTOB
Ilepnomuueckonn cucremsl [[. 1. MenaeneeBa. XapakTepucTUKa XUMHYECKOIO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanueckon cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTM HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYIIIIAM U IEPUOJAM.

3nauenue [leproanueckoro 3akoHa u [leprnoan4ecKkoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB U1 pa3BUTUS Hayku W npaktuku. J[. . MenneneeB — y4€HbI U
IPaKJIaHVH.

Xumuueckasi cBsizb. KoBasieHTHass (TojispHas W HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMHUYECKUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenp  okuciieHHsi.  OKHCIHMTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Ipoueccol OKUCAEHUS U BOCCTAaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpas3lioB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBUE
TUAPOKCUIA LHWHKA C pAacTBOPAMHU KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIWUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKLIUN
(ropeHue, peakiiu pa3iokKEHUs,, COETUHECHHUS).

Mesicnpeomemmuoie céazu

Peanmu3anus MeXnpeaIMETHBIX CBA3€H NPU U3YYEHHMM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCIOJb30BaHWE KaK OOIIMX €eCTECTBEHHO-HAYUYHBIX
NOHATUH, TAK Y TIOHATHUH, SIBISIOIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX PEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTecTBEHHO-HAayYHbIE MOHSATHS: HAy4YHbIH (akT, rUIOTE3a, TEOpHs,
3aKOH, AaHaJlIW3, CHHTE3, KJIacCU(pUKalus, MNEPUOJUYHOCTh, HAOIIOIACHHE,
DKCIIEPUMEHT, MOJCIINPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBIICHUE.

®duzrka: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
W30TOIBI, PATMOAKTUBHOCTb, MOJIEKYJIA, SJEKTPUUECKUN 3apsiji, BELIECTBO, TEJO,



00BEM, arperaTHoe COCTOSIHHE BEIeCTBa, ra3, (U3UYECKUE BEIUYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: gporocunTes, npixanue, 6uocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpATbI, TOPHBIE IOPOJIHI,
MOJIE3HBIEC UCKOTIaeMbIEe, TOTUIMBO, BOJHBIE PECYPCHI.

9 KITACC

BemecTBo M XMMHYECKAs PeaKIus

[lepnonmueckuit 3akoH. llepuoanueckast cucTeMa XUMHUYECKHUX IIEMEHTOB /.
N. MenneneeBa. CtpoeHue atromMoB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOWCTB
XUMHUUYECKUX OJJIEMEHTOB TMEPBBIX TPEX TMEPUOMAOB, Kajdus, KaJlbIlUsi U HX
COCOMHEHUNA B COOTBETCTBMHU C IIOJIOKECHHEM D3JIEMEHTOB B llepuonnueckoit
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHJBl XUMUYECKOW CBSI3H. THIBI KPUCTAILNIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALIMYECKOU PEIIETKHA U
BUJIa XUMHUYECKOU CBS3H.

Knaccudukanus v HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XUMHUYCCKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaccaM HEOPraHHUYEeCKUX
COEIMHEHU, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEILIECTB.

Krnaccudukanysa XuMUYecKUX peakiui Mo pa3IMuHbIM IpU3HaAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIUX B PEAKIMH BEIICCTB, MO TEIIoBOMYy 3(dekrty, 1o
W3MCHCHHUIO CTENIEHEH OKHUCIICHUS XWMHYECKHX JJIEMEHTOB, MO OOpPaTUMOCTH, IIO
YYaCTHIO KaTaau3aropa). IK30- U SJHIOTEPMUUYECKUE PEaKIIUU, TEPMOXUMUYECKHE
YpaBHEHHSI.

[Tonsitue o ckopoctn xuMU4eckoM peakiuu. [lonsTue 006 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusax. [[oHATHEe O TOMOTE€HHBIX W TE€TEPOTCHHBIX
peakuusix. [lonstue o karanuse. [loHsTHE O XUMUYECKOM paBHOBEeCUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIUU U MOJIOKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHCAUTENPHO-BOCCTAHOBUTENBHBIE  PEaKlUMH,  JJICKTPOHHBIA  OasiaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIIBHOM  PEaKIUU. CocrtaBneHue  ypaBHEHMWI

OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIUM C  HCHOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 2JIEKTPOTUTUUECKON TUCCOIUAIMN. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, aHnoHbpl. MexaHn3M OHCCOLMAMUA BEUIECTB C PA3IMYHBIMU BUIAAMHU
xuMHuueckoi cBsizu. Ctenenb nuccouuanuu. CUIbHBIE U CJIa0ble AJIEKTPOIUTHI.

Peakniun nonHoro ooMeHa. Y cioBuUs MPOTEKaHUS peaKIuii HOHHOTO0 OOMEHa,
MOJHBIE W COKpalIEHHBIE HOHHBIC YypaBHEHMs peakiuil. CBoicTBa KHCIOT,
OCHOBAaHMM MW COJIGM B CBETE TMPEJCTABICHUNH 00 JJICKTPOJUTHYCCKON
nuccormanuu. KauectBeHHbIE peakinu Ha HOHBIL. [loHsATHE O THApOIU3E CONEN.

Xumuueckuii Ixcnepumenm:



O3HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKUX
BEIIECTB — METAUIOB M HeMeTalioB (rpadura M anamasza), CIOXKHBIX BEIECTB
(x7opuga HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKInu
OT BO3JICUCTBUS PA3IMYHBIX (DAKTOPOB, HCCIEIOBAHUE AIEKTPOIPOBOJAHOCTH
pacTBOpPOB BEIIECTB, MPOLECCAa JTUCCOIMAIMU KHUCIOT, IIEJIoYed U  CcoJyer
(BOBMOXKHO  MCIIOJIb30BaHME BHJEO MaTepuasioB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TNPU3HAKK  TPOTEKAHWS  PEaklMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHUE Ta3a, O0Opa3oBaHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX  PEeaKUun
(ropeHue, peaklMH pa3oKEHHs, COCAUHEHUs), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOILIBIO KAaYeCTBEHHBIX pEAaKUUMHd Ha HOHBI, pELICHUE
AKCIIEPUMEHTAIIBHBIX 3a]a4.

HemeTtanbl 1 MX coeIUHEHUS

OO6mas  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue u (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHME CBOWCTBA HAa MpPUMEpEe  XJopa
(B3aMMOJAEHCTBHE C METaJUlaMH, HEMETajulaMH, IWIeJIoYaMu). XJIOPOBOJOPO/I.
ConstHast KUCTIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, MpuMeHeHue. JleiicTBue
XJIopa M XJIOPOBOJIOPOJAa Ha OpPraHu3M uesoBeka. BakHeiliime xJiopuabl U HX
HAXO0KJEHUE B MIPUPO/IE.

OOmas xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHbIE CTeNeHU OKHUcieHus. CTpoeHue U (PuU3NUecKHe CBOWMCTBA
MPOCTHIX BEIIECTB — KMCIOPO/Ia U CEPbl. AJIIOTPOITHBIE MOIUPUKAIIUYA KUCIOPOIa
u cepbl. XUMHUYECKUEe CBOMCTBa cepbl. CepoBOIOPOJ, CTpOEHUE, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEIACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, ¢uU3MYECKHUEe ¢ XHUMHUYECKHE CBoOilcTBa (oOmme Kak
NPEACTaBUTENSI Kjacca KHUCJIOT U crnenuduyeckue). XUMHUYECKHE pPeakluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJyYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenune cepHoil KucnoThbl. CoJIi CEpHOUM KUCIOTHI, KAYECTBEHHAs PEAKIIMs Ha
cyibdar-uoH. HaxoxzaeHue cepbl U €€ COCIMHEHHH B MpUpoje. XUMUYECKOE
3arpsiI3HEHHE OKPYIKAIOIIEH CpeAbl COCIMHEHHSIMU Ccepbl (KHCIOTHBIE OXK[IH,
3arpsi3HEHUE BO3AyXa U BOAOEMOB), CIIOCOOBI €r0 MPEIOTBPALLECHUS.

OOwast xapakTepucTuka 31eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHMS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpoCTpaHEHUE B MPUPOJE,
bu3nyeckue u XuMHIeckue cBoiictBa. KpyroBopor azora B npupoje. AMMHUaK, ero
dbu3nuecKue 1 XUMHUYECKUE CBOMCTBA, TIOJy4eHUe U nmpuMeHenue. Cojii aMMOHUS,
uxX pU3NUECKre U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCIOTa, €€ ToJiydeHue, (PU3NYecKue M XUMHYECKUE
CBOiiCTBa (00mMe Kak TMPEACTAaBUTENS Kilacca KHUCIOT M CHEIUPUUIECKHE).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHUHEPaIbHBIX
yao0peHuit. XuMu4ecKoe 3arpsi3HeHUE OKPY KArOIIEei CpeJibl COSTMHEHUSIMH a30Ta



(KUCJTIOTHBIE NOXKAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
alyoTpornuele Moaudukanuu Qochopa, ¢uznUecKre U XUMHUUYECKHE CBOMICTBA.
Oxcun pochopa (V) u bochopHas kucnota, Pu3nyecKkre 1 XUMUYECKUE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue ¢hocdaToB B KaueCTBE MUHEPAIbHBIX YA00PEHUM.

Oo6mas xapaktepuctuka 3neMeHToB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCJICHUS.  YIJIepojd,  a/IOTPOITHbIE
MOAU(UKAIINK, pacHpoCTpaHEHUE B Mpupojae, (U3MYECKUEe U XUMHUYECKUE
cBoicTBa. Aacopouus. KpyroBopot yriaepona B npupoje. OKCUbl yrieposa, ux
bu3nueckue W XMMHUYECKHE CBOMCTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
MOJTyYeHHWEe W MPUMEHEHHE. DJKOJOTHYECKHE MPOOJIEMBI, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumore3a mIOOaNbHOTO TOTEIJICHUS KIIMMAaTa, IMapHUKOBBIN
s dexT. YrompHas KucaoTa u e€ coyn, ux GU3NIEeCKUe U XUMHIECKUE CBOMCTRA,
nojiiydeHue W mnpumeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3zoBanrne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIIEHHOCTH U CEIbCKOM
XO3SIUCTBE.

[lepBoHavabHBIC TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KAK O COSAMHEHUSIX
yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIIEH, 3TaHOJI, TIIULEPHUH, YKCYCHas KHCIIOTa).
[IpupoaHbie HMCTOYHUKU YIJIEBOJOPOAOB (yrojib, MNPUPOJHBINA Ta3, HEPTH),
MPOAYKTHl UX TiepepaboTKu (OEH3MH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTrie 0 OMOIOTMYECKU BaXKHBIX BEIIECTBAX: )KUPaX, OeNIKax, yrieBoJax — U Ux
poiu B OKM3HM 4YeloBeka. MarepuaibHO€ E€IMHCTBO OpPraHMYECKHX U
HEOPTraHWYECKUX COCTMHECHH.

KpeMHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHUE W
npumeHenue. CoelMHEHUs KpeMHHUsT B mpupoje. OOmme mnpeacTaBieHus: 00
okcune kpemuus (IV) u kpemuueBoil kuciore. CHIMKATBI, UX HCIOJIb30BAHUE B
ObITy, B MPOMBIIUICHHOCTH. BakHEWIINEe CTPOUTEIbHBIC MaTepUajbl: KEPaMHKa,
CTEKJIO, LIEMEHT, OeToH, xene300eToH. [IpobreMbl 0e30MacHOro KCIOIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B MIOBCEIHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHm:

U3yUCHHE O0pa3lloB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHHIE KAUECTBEHHBIX PEAKIIMA Ha XJIOPUI-HOHBI M HAOJI0ICHUE TPU3HAKOB
WX TPOTEKAHMs, OIBIThI, OTpaKalIIHe (PU3NYECKHEe W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEJIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHHWE BHJIEOMATEPUATIOB),
O3HaKOMJIEHHE C o0pa3lamMu XJIOpUAOB (TaJOTE€HUJOB), O3HAKOMIICHHE C
oOpasmamMu  ceppl M €€  COCNMHEHUSMH  (BO3MOXHO  HCIOJB30BaHUE
BUJIEOMATEPHUAIIOB), HAOJIOICHHE TTpoIlecca OOYTIIMBAHUS caxapa o1 JeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KUCIOTHI, U3YYCHUE XHUMHYECKUX CBOMICTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, MPOBEJACHUE KaYECTBEHHON pPeakiliy Ha CyJib(aT-
WOH W HAONIOZCHWE TpHu3HaKa e€ MPOTEKaHWs, O3HAKOMIIEHHE C (DHU3MUYECKUMHU
cBoiicTBaMu a3ot1a, (ochopa M HX COEAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHAIIOB), Oo0Opa3iiaMu a30THBIX U (OChHOPHBIX YA0OpEeHUM, MOTydeHHE,



coOuMpaHue, pacro3HaBaHUE€ U M3Y4YCHHE CBOWCTB aMMHaKa, MPOBEIACHUE
KaueCTBEHHBIX PEAKIIMH HA MOH aMMOHHUSI B pocdaT-uOH U N3yUYeHUE PU3HAKOB

UX IIPOTEKAHMUs, B3AUMOJACHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIJIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHHUE BUJICOMATEPHUAJIOB), M3y4YCHHUE MoJienen
KPUCTAUIMYECKUX PpeIIETOK anMasza, Tpaduta, QyuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM TPOTHBOTa3a, MOJy4eHHE, COOMpaHHUEe, Paclo3HABAaHUE W M3YUYCHHE
CBOMCTB YIJICKHCIIOTO ra3a, MPOBEJCHUE KaueCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHbl M M3YYEHUE IMPU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHUE C
MPOAYKIIMEN CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIbHBIX
3aJ1a4 no TeMe «BakHeie HeMeTalbl U UX COCIMHEHUS.

MeTaibl 1 UX COeTUHEHHU S

OO6m1as xapaKTepUCTHKAa XUMHUUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUH
ux TnonoxeHusa B llepuommueckon cucreMe xXumuueckux siemeHToB . .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeETaIOB. Meramindeckas CBA3b U
METAJIMYECKas: ~ KPUCTAJUIMYECKass  pemeTKa.  DIEKTPOXMMHUUYECKUU  psif
HanpspKeHUH MeTaiioB. PU3NYecKrue U XUMUYECKUE CBOMCTBAa MeTaioB. OO0mue
crocoObl ToyuyeHus: MeTauioB. [loHSATHE O KOppO3UM METAJJIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Koppo3uu. CraBbl (CTallb, YYTyH, AIOPATIOMUHUUI,
OpoH3a) U UX MPUMEHEHHE B OBITY W MPOMBIIIJICHHOCTH.

[Ilenounsie meTaiuibl: nojgoxeHue B llepuoandyeckor cUCTEME XUMHYECKUX
sanemeHToB [[. 1. MenpaeneeBa, CTpOEHUE MX aTOMOB, HAXOXJCHUE B IMPHUPOJIE.
dusznyecKkue U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kayus). OKCHIbI 1
TUAPOKCUAB HaTpus W Kanus. [IpuMeHeHHe IIEeNIOYHBIX METaUIOB M HUX
COCUHCHMH.

[[lenoyno3emenbHbIE METAJUIBI MarHuid M KajblMH: IIOJIOXKEHHE B
ITepuomuueckon cucreme xumuueckux asnemeHtoB [[. M. MenpneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHHE B Npupojie. PU3ndeckue 1 XMMUYECKUE CBOMCTBA MarHUs
U Kaubliusa. Baxueilive coeIWHEHUS KalblUsl (OKCUJA, THUIPOKCHUI, COJIM).
JKécTKkocTh BOJIBI M CIOCOOBI €€ yCTPAHEHHUS.

AmnroMuHMN: TIosio)keHue B [lepuogndeckoil cucTeMe XuMUUECKUX JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HAXOXIAECHWE B mpupoje. Pusnueckue u
XUMHUYECKHEe CBOMCTBA aTtOMUHUSA. AMGBOTEpPHBIC CBONCTBA OKCHA U THAPOKCHIA
aJIIOMHHMS.

JKenezo: nonoxenue B lleproanueckon cucteMe XuMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHME aroMa, HaxOoXJIeHuWEe B mnpupone. Duznmyeckue u
XUMHYECKHe CBOMCTBA xkene3a. OKCHbl, THAPOKCUABI U coiu xene3a (II) u xxenesza
(III), ux coctaB, CBOMCTBA U MOTYUYCHHUE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJIEHHE ¢ oO0pasllaMd METaUIOB U CIUIaBOB, UX (PU3NUYECKUMHU
CBOMCTBAMHU, H3yYECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO



UCIOJIb30BaHUE BHUIEOMATEPHANIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJblUsl M HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BAHHE BUACOMATEPUAIIOB),
UCCJIEIOBAHNE CBOWCTB KECTKOW BOJBI, IPOLIECCA TOPEHUS KEJNe3a B KUCIOPOAE
(BO3MOXHO  HCIIOJB30BAHME  BHUJACOMATEPUATIOB), MPU3HAKOB  IPOTEKAHUS
KAUECTBEHHBIX PEAKIMi Ha WMOHBbI: MAarHus, KaJblMs, aJIOMHUHMS, LIUHKA, >KeJe3a
(I1) u xxene3a (II1), mequ (II), HaGmroEHKE U OMMCAHUE TIPOIIECCOB OKpAIIMBAHUS
IUIAMEHU HWOHAMM HATpHsl, Kajlusig U KaiblUs (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOMCTB TMAPOKCHUIA aTTFOMUHUS

Y TUAPOKCUJA IMHKA, PEIICHUE DKCIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «Baxknenmue
METaJUIbl U UX COECTUHEHUS.

XHMUA ¥ OKpPY:KaOLIAs cpeaa

BemecTtBa n Marepuasisl B ITIOBCEIHEBHOM KW3HM 4eJIOBEKa. be3omacHoe
UCIIOJIb30BAHUE BEUIECTB M XMMHUYECKUX peakuuid B ObiTy. IlepBas momonis npu
XUMHUYECKUX 05KOTax U OTPABJIECHUSAX.

XHWMHUYECKOE 3arpsA3HEHUE OKpYyKarolmeh cpenbl (IpeaesibHas TOomycTHMas
KOHIIeHTpaIus BemiecTs, gaiee — [IJIK). Ponbs XuMuu B pelieHH 3K0I0TUYECKUX
npooJieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3loB MaTepuayioB (CTEKIO, CIJIaBbl METAIJIOB, MOJIUMEPHBIC
MaTepHuabl).

Mesicnpeomemmunie céazu

Peanuzanuss MeXNpeAMETHBIX CBSI3€M MpU W3YYEHHM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIHOJb30BaHWE KaK OOIIMX €eCTECTBEHHO-HAYUYHBIX
MOHSATH, TAK Y TTOHSATHM, SIBISIOIIMNXCS CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHSATHS: HAYYHBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMS, TEePUOAUYHOCTh, HaOII0IEHUE,
DKCHEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOJENb, SBJICHUE, IMAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHSI, MAaTEPUAITHI.

®uznka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOMBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUU 3apsij, MPOBOJHHKH,
NOJYNIPOBOJHUKH, JAMDJICKTPUKH, (POTORJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, paCTBOP, pACTBOPUMOCTb, KPUCTAIIINYECKAS
pemérka, CruiaBbl, (PU3UYECKUE BETUYHMHBI, €IUHUIIBI U3MEPEHHs, KOCMUYECKOE
IIPOCTPAHCTBO, MIAHETHI, 3BE37b1, COTHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAIBHBIC
yI00peHusi, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

['eorpadusa: armocdepa, ruapochepa, MUHEpATbl, TOPHbIE MOPOJBI,
M0JIE3HbIE UCKOMAeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOT'O OBIIIEI'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS MPOTrpaMMbl OCHOBHOT'O  OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOy4YeHHs XMMHHM B €IMHCTBE Yy4eOHOH u
BOCIIUTATEILHOM JACSATEILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUMCKUMU
COLIMOKYJIBTYPHbIMHU M JYXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH, IPUHSTBIMU B
oOlllecTBE MpaBWIaMd W HOPMAaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUSA U COITUATM3AIINN 00YUaIOIUXCSI.

JIM4HOCTHBIE  pE3yJIbTaThl ~ OTPAXAlOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCSI CHUCTEMOM IO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAllMM W
pacIIMpEeHNE OMbITa AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCTIMTAHUSA

[IEHHOCTHOT'O OTHOILICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAyyHOMY HACIEIUI0, TTOHUMAHHS 3HAUYECHUSI XUMHUUYECKONW HAyKU B KU3HU
COBPEMEHHOT0 O0O0IeCTBa, CIIOCOOHOCTU BJIAACTh JIOCTOBEpHOW HHGOpMaIuen o
MEPENOBBIX JOCTHMKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUAX 00 yCTPONUCTBE MUpa U OOIIECTBA;

2) rpamaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS] O COLMAIBHBIX HOPMax M NPaBUJIAX MEKIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIEA0BATEeIbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JESATEILHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM IEATEIBLHOCTH TPH
BBITIOJITHCHUHM YYCOHBIX, TO3HABATEIbHBIX 3a/a4, BBITIOJIHCHAN XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUU YUYE€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHIO
M B3aWMOIIOMOIIM B TIpOllecC€ ATOM Y4YeOHOW NESITebHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TIOBEJECHHUE M TIOCTYNKM CBOUX TOBAPHUILECH C TMO3UIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 IO3HAHUA:

MHUPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE U XMUMHUYECKOW pEeaKkuuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBJISIOIINE
OCHOBY I TIOHUMaHHWs CYIIHOCTH HAyYHOW KapTHUHBI MHpPA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS TPHUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOIHON CPEZIOM, O POJIM XUMUU B MO3HAHUH 3THX 3aKOHOMEPHOCTE;

MO3HABATEJIbHBIE MOTHWBBI, HAIPABICHHBIE HA IMOJY4YEHUE HOBBIX 3HAHHUU MO
XUMHUHU, HEOOXOIUMBIE NI OOBSICHEHUs] HAOJIOaEMbIX IMPOIIECCOB U SIBIICHUI,
MO3HABATEIbHON, MH(GOPMAIIMOHHON M YWUTATEIhCKOW KYJIbTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Y4YEOHBIMM TEKCTaMH, CHPABOYHOM
JUTEPATYPOM, JIOCTYMHBIMH TEXHUUYECKHUMHU CpEACTBAMU HUH(POPMAIIMOHHBIX
TEXHOJIOTHUH;



UHTepeC K OOYYEHHI0O U TO3HAHMIO, JI0003HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, MPOEKTHOM W  HCCIIEJOBATEIbCKON
JIESITEIbHOCTH, K OCO3HAaHHOMY BbIOOPY HAampaBiIE€HHOCTH M ypOBHS OOyudeHHUs B
JanbHEeHIeM;

4) popMupoBaHUSs KYJIbTYPbI 310POBbA:

OCO3HAHME [IEHHOCTH JW3HH, OTBETCTBEHHOI'O OTHOLIEHHA K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3/I0pPOBbIl 00pa3 »KU3HU, OCO3HAHHE MOCIEACTBUI U
HEMPUATUE BPEAHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOT0JIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJIUMOCTH  COOIOJICHUST MpaBui 0€30MaCHOCTH TIpu  OOpalleHuu ¢
XUMHUYECKMMHU BEIIECTBAMU B OBITY U pealIbHON KU3HU;

S) Tpy10BOr0 BOCIUTAHUSA:

MHTEpEeC K MPAKTUUIECKOMY M3yUeHHIO0 Mpodeccuil u Tpyaa pa3iIndHoro poja,
yBaXEHUE K TPYILy U pe3yJibTaraMm TPYJIOBOM NESITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUSA TMPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBHIOOD
VHAMBUAYAIbHON TPAEKTOPUU MTPOJOJIKEHHS 00pa30BaHUA C yUETOM JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEUHOM npodeccuoHaNbHON ACSITETFHOCTU U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATHCS B MPO(ECCUOHATLHOM Cpelie;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

IKOJIOTUYECKU IIEJIeCOO0pPa3HOE OTHOIICHWE K MPHUPOJE KaK HCTOUYHHUKY
YKU3HH Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBaHUS, IOHMMaHUE [IEHHOCTH 3J0POBOT0 U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3nyeCKOMy U TICHUXUYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTU COOIOACHHUS
npaBuil 0€30MACHOTO MOBEICHUS MPU pabOTe C BEIIECTBAMU, a TAKKE B CUTYyaIUsX,
YTPOXKAKOUIUX 30POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMS, MOJMydyaeMble MPH WU3YYCHUH XUMHH, IS
pelieHus 3a/1a4, CBI3aHHBIX C OKPYXKAIOIEH TPUPOTHON Cpeioi, sl TOBBILLICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPbI, OCO3HaHUS TJOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM W MyTed HMX pEeUIeHHs MOCPEICTBOM METOJIOB XHWMHUH,
HKOJIOTUYECKOTO MBIIIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B ITO3HABATENILHOM,
KOMMYHHKATUBHON U COUAIBHOM MPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wmeTanpeaMETHBIX PE3YJIbTATOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHHUS OOIEHAYYHBbIE TMOHATHS (3aKOH, TEOpHs,
MIPUHIINIL, TUTIOTE3a, (PaKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U APYTOE. ), KOTOPHIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETax U MO3BOJIAIOT Ha
OCHOBE 3HaHUH W3 3TUX NPEeIMETOB (POPMHPOBATH NMPEACTABIECHUE O ILIETOCTHON
HAy4YHOW KapTUHE MUpPA, U YHUBEpCaJIbHbIC YueOHbIC NeHCTBUS (ITI03HABATEIIbHbIC,
KOMMYHHKATHUBHBIC, PETYJSITUBHBIC), KOTOpBbIE OO0ECTeunBaOT (OPMUPOBAHLE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILIECTBICHUIO YYEOHOMU
NEATEIbHOCTH.



Ilo3naBaTebHbIe YHUBEPCAIbHbIE YUeOHbIE 1eiCTBUSA

ba3zoBble jornyeckue 1eMCTBUSA:

YMEHHUSI HCMOJB30BaTh MPUEMBI JIOTMUECKOTO MBIIIJIEHUS TPU OCBOEHUU
3HAHWM: PaCKpPbIBATh CMBICI XUMHUYECKUX MOHSTHHN (BBIACNIATH MX XapaKTEPHbIE
MPU3HAKH, YCTAHABIWBATh B3aUMOCBS3b C JPYTUMH TOHATHSMH), HCIOJIB30BATh
MOHATUS JJ1S OOBSICHEHUS OT/ACIBbHBIX (PAKTOB U SIBICHWUM, BEIOMPATh OCHOBAHUS U
KpUTEPUU N7l KJIAcCU(DUKAIIMA XMUMHYECKUX BEIIECTB MU XUMHUYECKUX PEAKIUH,
yCTaHABJIMBATh TMPUYUHHO-CIICJICTBCHHBIE CBS3W MEXIYy OOBCKTaMH H3yYCHHS,
CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHbIE, 1€TyKTUBHbBIC, IO AHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHITh B TIPOIECCE TO3HAHUA TOHATUS (MPEAMETHBIE U
MeTaIpeaAMETHBIC), CHMBOIMYECKHE (3HAKOBBIC) MOJICIIN, UCIIOJIB3yEMbIE B XUMUH,
npeoOpa3oBbIBATH HIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHbBIC TTPEICTABICHUS —
XUMHUUYECKUNA 3HaK (CHMMBOJ JJIEMEHTAa), XUMHUuYeckas (opMyia U ypaBHEHHE
XUMHUYECKON PEAKIIUU — MPU PEIICHUH Y4EeOHO-TTO3HABATEIIbHBIX 3a/a4, C yIETOM
ATUX MOJCIBHBIX TMPECTABICHUN BBISBIATH M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKN U3y9aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMUUECKUX PEAKIIUA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBS3U U
MPOTUBOPEYMS B U3YUAEMBIX IpOIleccax U SBJICHUSIX.

ba3oBble ucciegoBaTe1bCKUe 1eiCTBUA:

YMEHHE HCIOJIb30BaTh TOCTABICHHBIC BOMPOCH B KaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe€ B KAyeCTBE OCHOBBI JUIsl (POPMUPOBAHUSA THUIOTE3BI IO
MPOBEPKE MPABMIHLHOCTU BHICKA3bIBAEMBIX CYXKIACHUI;

NpUOOpPETEHUE ONbITa MO IUIAHUPOBAHUIO, OpPraHU3allMM W TMPOBEJCHUIO
YUYEHHYECKUX OKCIEPUMEHTOB, YMEHHE HaONIoAaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIEHO MPOTHO3UPOBATh €r0 pe3yibTar, (GopMyIHpoBaTh 000OIIEHUS H
BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIAEOBAHUS, COCTABISITH OTYET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ nndpopmanmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3IUYHBIX BUJIOB U (DOPM MPEICTABICHUS, TIOTyIaeMYO U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPABOYHbIE
nocoOus, pecypchl MHTepHETa), KpUTUYECKH OIICHUBATH MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYI0 HH(POPMAIIHUIO;

yMEHUE TPUMEHSTh PA3IMYHBIE METOMBI M 3ampOChl MPH TIONCKE M OTOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJisi BBITOJHEHUS
y4eOHBIX U MMO3HABATENBHBIX 3a]1a4 OMPEACIEHHOTO TUIIA, TPUOOPETEHUE OTbITA B
00JJaCTH  HMCMOJIb30BaHUsI MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUMH,
OBJIaJICHUE KYJIbTYypOH aKTHBHOTO MCTIOJIb30BaHUS PA3TMIHBIX TTIOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BIOMPATh ONTUMAIbHYIO (OpMY MPEACTABICHUS HHPOPMALIUH U



WUTIOCTPUPOBATh pEIlIaeMble 3a7a4ll HECIOKHBIMU CXEMaMH, JharpaMmMmaMu,
npyrumu popmamu rpauKu 1 UX KOMOUHALUSAMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B TIpolecce Yy4yeOHOW U
UCCJIEI0BATENbCKOM JEATEIbHOCTH MH(MOPMALIUIO O BIUSHUU TPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSHHE OKPYKAIOIIEH NPUPOTHON
Cpelbl.

KoMMmyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJe Juajgora W (WIM) IUCKYCCHUHU) TIO
CyLIeCTBY  oOCyXkJaemMoil  TeMbl, (OPMYJIMPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIMOJIHEHUS TPEAJIOKEHHON 3a/1a4K;

YMEHHSI  MOPEACTABISATH  IOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIbHOMN
JEATEIBHOCTH B YCTHBIX M TMHCHBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUIO
PE3yJIbTATOB BBIMOJHEHUS XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOrO ONBITA,
Ja00paTopHOM PabOTHI IO UCCIETOBAHUIO CBOMCTRB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHHsI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
NIO3HABATEJIbBHOM W MCCIIEIOBATEIbCKOW  JACSATENBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE y4€Tra OOLIMX HMHTEPECOB M COTJIACOBAHUS
no3uuuid (o0CykaeHusi, OOMEH MHEHUSIMU, «MO3TOBbIE IITYPMbDY, KOOpPIUHAIUS
COBMECTHBIX JCHCTBUM, OIpEAeIeHHEe KpPUTEPUEB IO OLEHKE KayecTBa
BEITIOJTHEHHOW PabOThI U IpyTHE).

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:

YMEHUE CaMOCTOSITEJIbHO OMNPENEsATh UEIN JAESITeIbHOCTH, IUIAHHPOBATh,
OCYIIECTBJIATh, KOHTPOJIUPOBATh U NPHU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO
JeATEIIbHOCTh, BEIOMpATh Hanboiee 3p(HEeKTUBHBIE CLIOCOOBI PEIICHUs YICOHBIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSTENIBHO COCTAaBJISATh WJIM KOPPEKTHPOBATH
IIPEUIOKEHHBIM AJITOPUTM  JIEUCTBUM IIPU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJIyYeHHUsS] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUSAX,
OILICHMBATh COOTBETCTBHE IMOJYUYEHHOTO pe3yJibTaTa 3asiBICHHOU 1I€JH, YMEHHUE
MCITIOJIB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/IJIaraéMbl€ B YCIOBHH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMEeTHBIX pe3ydbTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JIaHHOW deaepalbHON pabdodeil mporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIONIMMUCS HAy4dHbIE 3HAHUS, YMEHUS U CIOCOOBI
JNEUCTBUN, CcrenupuIecKne Uil TPEAMETHOM o0mactTh «XHUMHS», BHUIBI
NEATEIbHOCTH IO  MOJYYEHHUIO HOBOIO  3HAHWS, €ro HWHTEpPHpETaluH,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYyaI[UsIX.

K koHiry 00yuyeHnus B 8 kiiacce rnpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh CPOPMUPOBAHHOCTH y 00YUaAIOIIUXCS YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITUW: aTOM, MOJIEKYJa,

XUMHUYECKUN AJIEMEHT, MPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMECH
(oHOpPOHAS M HEOJTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U



MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILECTBAa, MOJIb, MOJSIpHAs Macca,
MaccoBast J10JI1 XUMHUYECKOI0 AJIEMEHTa B COETMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHHS, XMMHUUYECKasi peakius, KiacCu(UKauus peakuuid: peakiuu
COCJIMHEHHUSI, PEaKUUU Pa3JIOKEHUs, PEaKUUU 3aMEIICHUS, pPEeaKUuu
0OMeEHa, 9K30- U YHAOTEPMUUYECKHUE PEAKIINH, TeTTOBOM 2P hEKT peakiiu,
SAIpO aToOMa, JJICKTPOHHBINA CJOW aroma, aTOMHasi OpOWTallb, PagUyC
aToMa, XMMHUYecKas CBsI3b, MOJSIPHAs W HEMNOJIsIpHAs KOBAJIEHTHAs CBS3b,
VWOHHas CBS3b, MOH, KaTUOH, aHWOH, pacTBOp, MaccoBas JOJIA BEIIECTBA
(mpolieHTHAsi KOHIIEHTpAIlKs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHM U
MPUMEHSITh 3TU NMOHSATHS IPU ONMKMCAHUU BEIIECTB U UX MPEBPALCHUI;
UCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUI COCTaBlIeHHUs (HOpMyJ
BELIECCTB U YPABHEHUN XUMUUYECKUX PEAKIINN;

OIPEAEIATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApPHBIX COECIUHEHUSX,
CTETICHb  OKUCJCHHs  JJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIACCy COEOUHEHUN IO
dbopmynam, BHJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCTNHECHUSX;

packpeiBath cmbica [lepuoamueckoro 3akona JI. M. Mennaeneena:
JEMOHCTPUPOBATh IMOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT HUX NOJIOKeHHs B Ilepmomamueckoil cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOTaJIpo;

ONKCHIBATh M XapaKTepu3oBaTh TaOnuuHyro Qopmy Ilepuoguueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHAs
noarpymma (A-rpynmna)» u «rmodounas noarpynna (b-rpynmna)», mainsie u
OOJbIIME TEPHOJbI, COOTHOCUTh OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnmuue «llepuomnueckas cuctema xumuyeckux osaemeHtoB [ .
MengeneeBay C YHUCIOBBIMH XapaKTEpUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsj SApa, 00IIee YUCIIO ANEKTPOHOB

U pacrpe/ielIeHUe X MO JIEKTPOHHBIM CJIOSM);

KJIacCCU(PUIIMPOBATh XUMUYECKUE HJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIY M COCTaBy Y4YaCTBYIOIIMX B pPEAKLUUHU
BEIIECTB, M0 TETJIOBOMY dPPEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/1asl OMMCAHUE MPUMEPAMHU MOJIEKYISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX KaU€CTBEHHOTO
COCTaBa, BO3MOXKHOCTHM TMPOTEKAHUS XUMHUYECKUX IIPEBpaAIllCHUN B
pa3JIMYHBIX YCIIOBHUSIX;



e BBIYUCIATh OTHOCUTEIIBHYIO MOJICKYJSIDPHYIO W MOJISIPHYKO MacChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »dJieMeHTa 10 Gdopmyse
COEIMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B pAaCTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOUN pPEAKIINH;

e TPUMEHSTH OCHOBHBIC ONEPAIlUU MBICIUTEILHOU JIEITEIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, 00O0OIICHHE, CHCTEMAaTH3alluio, KJIacCH(pHUKAIUIO,
BBISIBJICHUE TPUYMHHO-CJIEJACTBEHHBIX CBS3€Ud — Ui U3YyYEHUSI CBOWCTB
BEIIECTB M XUMHUYECKUX PEaKIHil, eCTeCTBEHHO-HAy4YHbIE METOIbI
NO3HAaHUA — HAONIOACHUE, U3MEpPEHUE, MOJCIUPOBAHHUE, SKCHEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

e CIIEIOBAaTh MpPaBWIAM  I[IOJb30BAHUS  XHMHUYECKOM  TOCYIOM U
7ab0paTOpHBIM 00OpPY/NOBaHMEM, a TaKXKe TMpaBWIaM OOpalIeHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJIYYEHUIO U COOMpPAHMIO
ra3zoo0pa3HbIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPUTOTOBJICHHUIO
pPacTBOPOB C ONPEACIEHHOM MAacCOBOM JOJIEM PAaCTBOPEHHOI'O BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XUMHUYECKHE  AKCIEPUMEHTHI IO
pacIO3HAaBAHUIO PACTBOPOB LIEJIOYEHN U KUCIOT C TOMOIIBIO HHANKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHK U IPYTHE).

K koniy o0y4yenus B 9 kjiacce mpeaMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUM:

e pacKpblBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHSITUN: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKasl PeaKIus, XUMUYECKasi CBs3b, TEIUIOBON 3(dekT
peakmuu, MOJb, MOJSIPHBIA  O0BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJEKTPOIUTUYECKAs HUCCOLMAIMSA, PEAKUUH HOHHOIO
oOMeHa, Karaiu3aTop, XHUMHUYECKOE€ paBHOBecHe, OOpaTUMble U
HEOOpaTUMBIE PEaKIMK, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb, OKHCJIEHHE U  BOCCTaHOBJIEHUE,
aTOTponus, aM(pOTEPHOCTh, XMMHUYECKasi CBSA3b (KOBAJCHTHAs, MOHHAS,
MeTajuInuecKas), KpHUCTAUTMYEeCKas pem€rka, KOpPpO3Uus METalJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peaKUuH, MPeaeSbHO AOIyCTUMas
xoHueHTpanus [1/IK Bemecrsa;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHMUYECKHUX TMOHSTHUH U
MIPUMEHSITh 3TU MOHATHS IPY ONKMCAHUU BEIIECTB U UX MPEBPALCHUI;

e WCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJIi COCTaBlieHUsS (opMy
BEILIECTB ¥ YPABHEHUI XUMUYECKUX PEAKIUN;

e ONpEACNATh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMHUECKUX AJIEMEHTOB B
COCIMHEHUSIX Pa3IMYHOrO COCTaBa, IPUHAJJICKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIACCy COEAMHEHUN 1o (opmyliaMm, BUJ XMMHYECKOM



CBs3M (KOBaJICHTHAs, WOHHAsA, MeETaJUIMUecKasi) B HEOPTraHUYECKUX
COCMHEHMSX, 3apsii MOHA MO XMUMHUYECKOM (opmysie, XapaKTep Cpeibl
BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCTUHEHUN, TUTT KPUCTATNIUYECKON
PEETKM KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuomnueckoro 3akona J[. WM. MenaeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAHME: OIKCHIBATh W XapaKTEPHU30BaTh
TabnuuHyto (opmy lleproanueckoil cucTeMbl XUMHUECKHX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas mnoArpynna (A-rpynmna)» U «modoyHas
noarpynmna (b-rpynmna)», manbsle U OOJbIIME TMEPUOILI, COOTHOCHUTH
0003Ha4YEeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMA  XAaPAaKTEPUCTHUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsj sapa, oOlIee YHCIO JIIEKTPOHOB U
pacrmpesiefiecHHe HUX 10 DJIEKTPOHHBIM CIIOSIM), OOBACHATH OOIIUE

B

3aKOHOMCPHOCTH B HW3MCHCHHHU CBOMCTB JJIECMEHTOB M MX COCIUHCHUM B

npejenax MajiblX IEPUOJIOB U TIABHBIX MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMUYECKUE DJIIEMEHTHI, HEOPTraHUYECKHUE BEIIECTBA,
XUMHUYECKHE peaKIUU (MO YHUCIYy M COCTaBy YYacCTBYIOLIMX B pPEaKIUU

BEILECTB, MO TEIIOBOMY 3(Q(DEKTy, M0 MU3MEHEHUIO CTENEHEW OKHUCIICHUS

XHMHYECKUX AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOMIME W CHEHU(PUUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXKIasi OIMHUCAHKE
IpUMEpaMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKInii;

COCTaBIIAITh YPaBHEHHUSA JJIEKTPOJUTHYECKOHM JHUCCOUMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE M COKPAIEHHBIE YPABHEHNS PEAKIINA HOHHOTO
oOMEHa, ypaBHEHHUs peaklUuid, MOATBEPKIAIOIIUX CYIIECTBOBAHHE
TeHETHUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IUYHBIX KIJIACCOB;
pacKpbiBaTh CYLIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX — PEAKIIHiA
MOCPEJICTBOM COCTaBJIEHUS JIEKTPOHHOIO OalaHca 3TUX PEAKIU;
POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHHA,
BO3MOXXHOCTH TPOTEKaHUs XUMHYECKHX IMPEBPALEHUN B pa3IU4HbIX
YCIIOBUSIX;

BBIUUCIISATh OTHOCHUTENbHYIO MOJEKYISIPHYI0O U MOJSIPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEeHTa 1o (opMyIie
COEIMHEHMSI, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU peaKklnu;

coOnoAaTh  MpaBWiIa  MOJIB30BAHMSI ~ XUMHUYECKOW  MOCYJOoM U
7a00paTOpHBIM  00OpYJAOBaHWEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSMHU 110 BBIOJHEHHUIO



71a00paTOPHBIX XMMHMUYECKUX ONBITOB IO IOJYyYEHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa U YIJIEKHCIIOTO rasa);

OPOBOAMTh  pEaKUUH, TMOATBEPKAAIOIMIME  KAuyeCTBEHHBIH  COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMHUI-,
uoaua-, KapOonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTUOHBl aMMOHHS UM HMOHBl U3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIHUE B
BOJIHBIX PacTBOpax HEOPraHMYECKHUX BEIIECTB;

PUMEHSTH OCHOBHBIE OTIEPAIIH MBICIIUTEIHHON ACSITEILHOCTH — aHaJIN3
U CHUHTE3, CcpaBHEHHE, O0O0O0OIIeHne, CHCTeMaTH3allio, BBISBICHHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — IS WU3YYCHHUS CBOICTB BEIISCTB H
XUMHYECKHX PEaKIUil, €CTeCTBEHHO-HAy4YHbIE METOJbl T[O3HAHUSA —
HaOJI0/IEHUE, W3MEpPEHUE, MOJACIUPOBAHUE, SKCIIEPUMEHT (peabHBbIl U
MBICJICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosunyecTBo 4yacoB DJIeKTPOHHbIE
Ne  HaumeHoBaHmue
(undposbie)
n/  pa3zesoB M TeM Bcer | Konrtpoabnsl IIpakTunueckn
oOpa3oBaTejibHbIE
n MPOrpaMMbI 0 e pabdoThI e pabdoThbI
pecypchl
Paznean 1. [lepBoHayajibHble XMMHUYECKHE TOHATHS
XuMusa — BakHas
00J1acTh
bubmnoreka [IOK
€CTCCTBO3HAHUS U
1.1 N 5 2 https://m.edsoo.ru/74183
MPaKTUYECKON T
JIeSITeIbHOCTHU -
geJoBeKa
BemecTBa u bu6nuoreka [JOK
1.2 | XuMHYecKHe 15 1 https://m.edsoo.ru/7{4183
peaknuu Tc
Uroro no pazgeny 20
Pa3nen 2. BaxkHelilue npeacTaBuTe I HEOPraHU4eCKUX BelleCTB
Bo3znyx.
bu6mmoreka [IOK
Kucnopon.
2.1 6 https://m.edsoo.ru/7f4183
ITonsiTue 00 e
OKCHJIaX T
Bonopon. [Tonsitue bu6nmoreka [IOK
2.2 0 KHCJIOTax " 8 1 https://m.edsoo.ru/7f4183
COJISIX Tc
Bona. PacTBopsl. buommorexa HOK
2.3 5 1 1 https://m.edsoo.ru/7f4183
ITonstue 00 e




OCHOBAHMUAX

OCHOBHEBIE KJIaCCHI
2.4

HEOPraHUYECKUX

COEeIMHEHUN

11 1

but6mmoreka [JOK
https://m.edsoo.ru/7f4183
Tc

Hroro no pazgeny

30

Paznen 3. llepuoanueckuii 3axon u [lepuoanyeckas cucrema XuMu4eCcKHuX 3JjeMeHToB /1.
N. MenpaeneeBa. CTpoeHne aToMmoB. XMMU4eCKas cBsA3b. OKMCINTEIBbHO-
BOCCTAHOBHUTEJIbHbIC PEAKIINH

ITepuoanueckuit
3aKOH U
ITepnoanueckas
bu6nmoreka [JOK
cucremMa
3.1 7 https://m.edsoo.ru/7f4183
XUMUYECKUX e
anemeHToB /[. U. _
Menneneena.
Crpoenue atoma
XumMuyeckas
CBS3b. bubmnoreka [IOK
3.2 | OKHUCIUTENBHO- 8 2 https://m.edsoo.ru/7f4183
BOCCTAHOBUTECIBbH Tc
bI€ peaKInu
bubmnoreka [IOK
Wroro no pazaeny 15 https://m.edsoo.ru/7f4183
Tc
bubnuoreka [JOK
PeszepBHoe Bpemst 3 https://m.edsoo.ru/7f4183
I
OBUIEE
KOJIMYECTBO
68 5 5
YACOB I10
[TPOT'PAMME
9 KIIACC
KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne | HaumeHoBaHme
(uudposbie)
n/ = pa3esioB U TeM Bcer Konrtpoasusl IIpakTnueckn
o0pa3oBaTesIbHbIEC
n NporpamMmbl 0 e padoThbl e padoThbl
pecypchl
Pa3nen 1. BemecTBO 1 XMMHU4YeCKHe PeaKINU
IToBTOpEHUE U
yriryoneHue bu6nuoreka [{IOK

1.1 3HAHUN OCHOBHBIX
paszaenoB Kypca 8

Kjacca

https://m.edsoo.ru/7f41a6
36




OCHOBHEIE

3aKOHOMEPHOCTH bubmmorexa OK
1.2 4 https://m.edsoo.ru/7f41a6
XUMHUYCCKUX 16
peakuuit
DNEKTPOIUTHUYECK
asl IMCCOLMaIus. bubmuoreka [JOK
1.3 | Xumuyeckue 8 https://m.edsoo.ru/7f41a6
peaxiyu B 36
pacTBopax
Hroro no pazneny 17
Paznen 2. HemeTanibl M UX cOeTMHEHUS
Oo6mas
XapaKTEePUCTHKA bu6mmoreka [IOK
2.1 XUMHYCCKHUX 4 https://m.edsoo.ru/7f41a6
snemenToB VIIA- 36
rpynmnsl. ['anoreHst
O61mas
XapaKTEPUCTHKA
bubmuoreka [JOK
2.2 RIMHACCIHX 6 https://m.edsoo.ru/7f41a6
aneMeHTOB VIA- 36
rpymmel. Cepa u eé -
COCTMHCHHS
OO6mmas
XapaKTepUCTUKa
XUMHUUYECKUX bubmuoreka [JOK
2.3 | snemeHTOB VA- 7 https://m.edsoo.ru/7f41a6
rpymnibl. A30T, 36
dbochop u ux
COCTMHCHHMS
Oo6mas
XapaKTepPUCTHKA
XUMHUUYECKUX bu6mmoreka [IOK
2.4 | snemenTtoB IVA- 8 https://m.edsoo.ru/7f41a6
IPYIIBL. YTIEpOL 36
U KPEMHUU U UX
COCIMHECHHS
Nroro no pazgeny 25

Paszgen 3. Mera/Ibl M UX COeIMHEHUSA

OO6mwme cBolicTBa bubmmorexa ITOK
3.1 4 https://m.edsoo.ru/7f41a6
METAJUIOB
36
Baxwuerimue bubnuoreka [JOK
3.2 METaJUIBI U UX 16 https://m.edsoo.ru/7f41a6

COCOAUHCHUA

36




Uroro no pazgeny

20

Paznen 4. XuMus v okpy:kamomas cpeaa

BemectBa u bubmuorexa [JOK
4.1 = marepualibl B 3 https://m.edsoo.ru/7f41a6
JKH3HHU YeJIOBEKA 36
Hroro no pazneny 3
bubmuoreka [JOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO
68 4 7
YACOB I10
[MPOT'PAMME
IMOYPOYHOE IIVIAHUPOBAHUE
8 KUIACC
N KosmnuecTBo yacos Jara DJIeKTPOHHbIE
Kontpoas IlpakTnuec uudgpoBbie
n/ Tema ypoka Bce HU3yYeH
HbIE KHe o0pa3oBaTe/bHbIC
n ro ust
padoThI padoThI pecypcel
[Ipeamer xumun.
bubmmoreka [IOK
Ponb xumun B
1 1 https://m.edsoo.ru/ff0
KU3HU YETIOBEKa.
d210c
Tena u BemecTsa
bubnuoreka [JOK
Ilonsatue o MeTomax
2 1 https://m.edsoo.ru/ff0
MO3HAHUS B XUMUHU Cd27e
[IpakTnueckas
pabota Ne 1
«IIpaBuna paboTsl B bu6muotexa LIOK
3 nabopaTopuu U 1 https://m.edsoo.ru/ff0
npuémsbl 00paleHus d23dc
¢ 1abopaTOPHBIM
000pyI0BaHUEMY
UucThle BelecTa U bub6nuoreka [JOK
4 cmecu. CriocoObl 1 https://m.edsoo.ru/ff0
paszaeneHus: cMecen d26¢ca
[IpakTnueckas
but6mmoreka [JOK
pabota Ne 2
5 «Pa 1 https://m.edsoo.ru/ff0
3Il?JICHI/IC 1868
cMmeceil (Ha E—




IIPUMEPE OYUCTKHU
IIOBapEHHOM COJIN)»

Bbu6nuorexa [JOK
6 ATOMBI U MOJIEKYJIbI https://m.edsoo.ru/ff0
d2abe
XuUMHYECKHE
3JIEMEHTHI. 3HAKU Bbu6nmuorexa [JOK
7 (cumMBOITBI) https://m.edsoo.ru/ff0
XUMHYECKUX d2be8
3JIEMEHTOB
bubmnorexa [IOK
8 Hpocreie https://m.edsoo.ru/ff0
CJIOJKHBIE BEIICCTBA Dabe
ATOMHO- bu6mmoreka [IOK
9 MOJIEKYJISIPHOE https://m.edsoo.ru/ff0
y4eHue d2d50
3aKOH IMOCTOSIHCTBA
COCTaBa BEIICCTB.
Xumuaeckas
(bopmysIa. bu6nuoreka [JOK
10 https://m.edsoo.ru/ff0
BanentHocTb
d2eae
aTOMOB
XUMHUYECKUX
3JIEMEHTOB
OrtHocuTenbpHas
aToMHas macca. bu6mmoreka [IOK
11 OtHocuUTeNbHAsS https://m.edsoo.ru/ff0
MOJIEKYJIIpHAs d323c¢
Macca
MaccoBas 107
bu6mmorexa [IOK
12 XHMITCCKOTO https://m.edsoo.ru/ff0
3JICMEHTa B 4350¢
COCIMHEHUU
KomuuectBo bu6mmorexa [JOK
13 BelrecTsa. MoJb. https://m.edsoo.ru/ff0
MonsipHas macca d5230
dOu3nueckue u
XAMHUYECKHE bubnuoreka [JOK
14  saBneHus. https://m.edsoo.ru/ff0
Xumuueckas d37fa
peaxius
[IpusHaku u
YCIJIOBUS bubmuoteka LIOK
15  nporekanus https://m.edsoo.ru/ff0
XUMHYECKUX d3alé

peakuui




3aKOH COXpaHEHHUS

but6mmoreka [JOK
MacChl BEIIIECTB.
16 UMIeCKIe https://m.edsoo.ru/ff0
d3b88
ypaBHEHUS
Brruncienus
KOJIMYECTBA, MACCHI
bubmnoreka [IOK
BEIIIECTBA I10
17 I https://m.edsoo.ru/ff0
P d5708
XUMHYECKUX
peakuui
Krnaccudukanus
XUMHUYCCKUX
peakiuii bubnmnoreka [JOK
18  (coemuneHwus, https://m.edsoo.ru/ff0
pa3JoKEeHUS, d3f34
3aMelICHHS,
oOMeHa)
M. B. JlomoHOCOB
— YYEHBIN-
bu6nmoreka [IOK
SHIIUKJIOTICUCT.
19 OBoBimeHie https://m.edsoo.ru/ff0
- d40c4
CHUCTEeMaTH3aIus
3HAHUM
Kontponbhas
pabota Nel mo teme bubmuoteka [JOK
20 | «BemectBan https://m.edsoo.ru/ff0
XHMHUYECKHE d4290
peaKIum)
Bo3nyx — cmech
razoB. CocTaB
Bo3yXa. KHCIopos bu6mmoreka [{OK
21 BJiIeMéHT ) P https://m.edsoo.ru/ff0
d448e
MIPOCTOE BEUIECTBO.
O3oH
duznueckue u
XUMUYECKHE
CBOICTBA
bubnuoreka [JOK
KHCIIOpOJa
22 - https://m.edsoo.ru/ff0
peak d4614
OKHUCJICHHUS,
ropenue). [lonsitue
00 okcuaax
Crioco0n1 Bbubnuoreka [JOK
23 | nmosy4eHus https://m.edsoo.ru/ff0

KHCIIOpOJia B

d497a




nabopaTopuu U
MIPOMBIIIICHHOCTH.
[Ipumenenune
KHCJIOPOAa

TemnnoBoit a3 ekt
XHUMHYECKOU
pEaKIHH, OHSATHE O

Bu6nuorexa [JOK

24 | TEepMOXUMHYECKOM https://m.edsoo.ru/ff0
YpaBHEHUH, IK30- U d4790
SHIOTEPMUYECKUX
peaKIusx
TorumBo (HedTb,

YIoJib U METaH).
bubmnoreka [IOK
3arpsi3HeHUE

25 BOBIYXa, CTIOCOBHI https://m.edsoo.ru/ff0

’ d4cda
ero
MPEeIOTBPALICHHS
[IpaxkTnueckas
pabora Ne 3 o Teme
«Ilonyuyenue n bu6nuoreka IIOK

26 = cobupanue https://m.edsoo.ru/ff0
KHUCJI0pO/a, d4ae2
M3YUYEHHUE €ro
CBOMCTB»

Bomopon —
3JIEMEHT U MPOCTOE bubmuorexa [JOK

27 | BeLIEeCTBO. https://m.edsoo.ru/ff0
Haxosxnenue B d4ddo
pupojie
OusnvecKue u
XUMHUYECKUE bubmmoreka [{OK

28 | cBoiicTBa BoAOpOA. https://m.edsoo.ru/ff0
IIpumeneHue d4ddo
BOZOpOAA
HoHsiTie o butmmoreka [JOK

29 HCTOTAX 1 COMAX https://m.edsoo.ru/ff0

ds50d2
Crioco0sl
HomyeHuA bub6mmoreka [IOK

30 https://m.edsoo.ru/ff0
BOJIOpOJA B 44ddo
nabopaTtopuun T
IIpakTnueckas
pabota Ne 4 o Teme bub6mmorexa [IOK

31  «llonyuenue u https://m.edsoo.ru/ff0

cobupanue
BOJIOpO/Ia,
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U3Yy4YEHHE €ro

CBOMCTBY
ModnsipHbiii 00bEM bu6nuorexa IIOK
32 | rasos. 3akoH https://m.edsoo.ru/ff0
Asorajipo d542e
Brraucnenus
00BEMa, KOIUYECTBA
BelllecTBa rasa Io Bubnuoreka [JOK
33 | ero U3BECTHOMY https://m.edsoo.ru/ff0
KOJIMYECTBY d55a0
BEIIECTBA MIIH
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Brruncnenus
00BHEMOB Ta30B 110
bubmnoreka [IOK
YPaBHEHHUIO
34 https://m.edsoo.ru/ff0
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dusnyeckue u bu6nuoreka [JOK
35 XUMHYECKHE https://m.edsoo.ru/ff0
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CocTtaB OCHOBaHMIA. bu6mmorexa [IOK
36 | Iloustue 00 https://m.edsoo.ru/ff0
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pacTBOPUTEIb.
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bubmoreka [{OK
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37 https://m.edsoo.ru/ff0
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BEIIECTBA B
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pabota Ne 5 o Teme
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bubnuoreka [JOK
pPacTBOpPOB C
38 . . https://m.edsoo.ru/ff0
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BEIIECTBAY
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39 pK - https://m.edsoo.ru/ff0
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Bonopoa. Boga»
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KIaccuguKanus,
HOMEHKJIATypa

https://m.edsoo.ru/ff0
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41 KHUCJIOTHBIX, https://m.edsoo.ru/ff0
OCHOBHBIX U d664e
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OKCHJIOB
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42 | xnaccugpukays, https://m.edsoo.ru/ff0
HOMEHKJIATypa d67ca
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bubmnoreka [IOK
XUMHYECKHE
43 . https://m.edsoo.ru/ff0
CBOMCTBA
. d67ca
OCHOBaHMI
Kucnotsl: cocTas, bubmnoreka [HOK
44  xmaccudukarnms, https://m.edsoo.ru/ff0
HOMEHKJIaTypa dfee2
[lonyuenue u bu6nuoreka IIOK
45 XUMHYECKHE https://m.edsoo.ru/ff0
CBOMCTBA KHUCJIOT dfee2
Conu (cpennue):
HOMEHKJIaTypa,
bu6mmorexa [IOK
CITOCOOBI
46 https://m.edso0.ru/00
MOJTy4eHus, 249474
XUMHYECKHE
CBOICTBa
[IpakTnueckas
pabota Ne 6.
Pemienue
bubmmoreka [IOK
IKCIIEPUMEHTAIbHBI
47 https://m.edso0.ru/00
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«OCHOBHBIE KJIaCChI
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[TonsiTHe 0
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XMMHUYECKON dc28¢

peaKIuu U
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XUMHYECKOTO
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9 BOCCTaHOBUTEIb 1 https://m.edsoo.ru/00a

HbIE PEaKIUu dcade

Teopus

ANEKTPOIUTHYIECC

KoM bu6mmoreka [IOK
10 IIMCCOIMALNH. 1 https://m.edsoo.ru/00a

CuibHbIE U dcd68

cnabbIe

AIEKTPOIUTHI

HNounnbie bu6mmoreka [IOK
11 | ypaBHeHus 1 https://m.edsoo.ru/00a

peakuui dd448

XHUMHUYECKHUE

CBOMCTBA KHCJIOT

1 OCHOBaHHWH B

CBETE bu6mmoreka [JOK
12 | mpencraBieHui 1 https://m.edsoo.ru/00a

00 ddsdg

AIEKTPOIUTUYEC

KoM

JMCCOLUAITUN

XHAMUYICCKUE bubmuoreka [JOK
13 CBOMCTBA coJieH B 1 https://m.edsoo.ru/00a

CBETE dd8b2
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00
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pabota Ne4 mo
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bu6mmoreka [{OK
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Cpelibl
Ponp xumnu B
bu6mmoreka [JOK
perieHnun
65 1 https://m.edsoo.ru/00a
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O000111EHIE U
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3HaHUHI
OBIIEE
KOJMYECTBO 68
YACOB I1O
ITPOTPAMME

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHON MTPOI'PAMMBI

8 KIIACC
Kon .
IIpoBepsiemble NpeaAMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
NpoBepsIeMoOro .
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'O 0011Iero 00pa30BaHUsA
pe3yJbTara
1 ITo Teme: «IlepBoHayanbHbIE XUMUYECKUE TTOHSATHUS»

1.1

pPacCKpeiBaTb CMBICJI OCHOBHBIX XHWMHUUYCCKHX HOHSTHH: aToM,

MOJICKYIJIA, XUMHUYECKUMN QJICMCHT, IIPOCTOC BCIICCTBO, CJIIOKHOC

BEIIIECTBO, CMECh (OTHOPOJHAS W HEOJHOPOJHAs), BaJCHTHOCTD,

OTHOCUTCJIbHAA aTOMHAd W MOJICKYJIIpHasA

Macca, KOJIHYCCTBO

BCIIECCTBA, MOJIb, MOJIApHAsA Macca, MacCoBas OOJII XHUMHUYCCKOI'O




DIIEMEHTA B COSIMHEHHUH, MOJISIPHBIN 00bEM, XUMHYECKAs PEaKIIHs,

KIaccuuKamus — peakluil: peakuud  COCIAWHCHHS, PEaKIUU
pas3NIOKEHUs], pEaKIMH 3aMEUICHUs, pPEaKUud OOMEHa, 3K30- H
SHAOTEPMUYECKUE PEaKIUU, TETUIOBOM A(P(HEKT peakiuu, pacTBOP

MaccoBas J10Jid BellecTBa (MPOLCHTHAsT KOHIEHTPALIHs) B paCTBOPE

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHX MMOHATUH U

1.2 OPUMEHSTh O3TH TOHSATHS TpPHU OINUCAHMU BEIIECTB U HX
MpeBpaIlCHUI
13 UCTIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIS COCTaBICHHS (OPMYI
' BEIIECTB U YPaBHEHUN XUMUYECKUX PEaKIUi
pacKpblBaTh CMBICI 3aKOHOB COXPaHEHUS MAacChl BELIECTB,
1.4 MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHa
ABoraapo
Ls OTpeAeNATh BaJlEHTHOCTh AaTOMOB JJEMEHTOB B OWHApHBIX
' COEIMHEHUSIX
L6 KJIaCCU(PUIIMPOBATh XUMHUYECKHE PeaKIuH (M0 YUCIy M COCTaBy
' YYaCTBYIOUIMX B PEAKIMH BEIIECTB, 110 TEILIOBOMY (P (DeKTy)
L7 BBIUUCIISTH OTHOCUTENIbHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MacChl
' BELIECTB
13 BBIUUCIISATH MAacCOBYIO JIONI0 XHMHUYECKOTO 3JIEMEHTa Mo (Qopmyle
' COEJIMHEHMS,
1.9 BBIUHCIISTH MAaCCOBYIO JIOJIIO BEILIECTBA B paCTBOpE
IPUMEHATh  €CTECTBEHHOHAY4YHbIE  METOJbl  IO3HaHWS  —
1.10 HaOMOJIeHUe,  M3MEPEHHEe,  MOJEIHPOBAaHHE,  OKCIIEPUMEHT
(peanbHBIN U MBICTICHHBIH )
2 I[To Teme: «Bakneiue npeacTaBUTeIN HEOPraHUYECKUX BEILIECTBY
)1 PAacCKpBIBaTh CMBICT OCHOBHBIX XHMHYECKHUX TIOHSATHHA: OKCHJI,
' KHCJIOTa, OCHOBaHUE, COJIb
55 OTpeAeNATh MPUHAMJIEKHOCTh BEIIECTB K OMpeneIEHHOMY KIaccy
. coeqiMHeHuil o Gopmynam
2.3 KJIaCCU(PUITMPOBATh HEOPTAHUYECKHE BEIIECTBA
XapakTepu30BaTh (OMHMCHIBATh) OOIIME XUMHUYECKHE CBOMCTBa
)4 BELIECTB Pa3INYHbIX KJIACCOB, MOATBEPIK/1asl ONMKUCAHUE IPUMEpPaMHU
' MOJIEKYJISIPHBIX ~ YPaBHEHUHl  COOTBETCTBYIOIIMX  XMMHUYECKHX
peakuuii
5 s IIPOTHO3MPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX

Ka4€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU HNPOTECKAHUA XUMHYCCKUX




MPEBpaLICHUI B Pa3IMYHBIX YCIOBUIX

2.6

cleloBaTh IMpaBWJIaM IIOJB30BAaHUS XHMMHUYECKOW TMOCYIOH U
nabopaTopHEIM 000PYJIOBaHHEM, a TaKXKe IMpaBWiIaM oOpaiieHus C
BELIECTBAMH B COOTBETCTBHHM C HHCTPYKIHMSAMH IO BBIIOJHEHHUIO
71a00paTOPHBIX XUMHUUECKUX OTIBITOB 110 TOJIYYEHUIO B COOUPAHUIO
ra3000pa3HbIX BEMIECTB (BOIOPOa M KUCIOPO/1a), TIPUTOTOBICHUIO
pacTBOPOB C OMNPEAEIEHHOW MacCOBOM JIOJE€d PacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh U MIPOBOJAUTH XUMHUYECKHE IKCIIEPUMEHTHI
M0 PAcHO3HABAaHUIO PACTBOPOB WIENIOYEH M KHUCIOT C TOMOIIBIO

WHIUKATOPOB (JakMyc, (heHON(TaAICHH, METUIIOPAHXK U APYTHE)

2.7

IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKLIUN
ITo Teme: «Ilepumommueckuii 3akoH u Ilepuogmueckas cuctema
xumuyeckux snementoB JI. . MenpaeneeBa. CTpoeHue aTOMOB.

Xumunueckas cBsa3b. OKHCINTEIFHO-BOCCTAHOBUTEIIHLHEIC pCaKnum»

3.1

3.2

PacCKpBIBAaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHIA: SIIPO aTOMa,
AIIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOWTalb, paJAUyC aroma,
XUMUYECKasi CBsI3b, MOJIAPHAs W HEMOJspHAs KOBAJCHTHAsl CBSA3b,
AIIEKTPOOTPUIIATEILHOCTh, HOHHAS CBSI3b, WOH, KAaTHOH, aHUOH,
CTEINEeHb OKUCTICHUS

KJ'IaCCI/I(bI/II_[I/IpOBaTB XUMHNYCCKHE DJICMCHTBI

3.3

OTHMCHIBATh M XapaKTepu30BaTh Ta0nnunyto Gopmy [lepuoguueckoit
CHUCTEMBbl XMMHUYECKHX JJIEMEHTOB: pa3inyaTh MOHSATHS «TJaBHAs
noarpynma (Arpymnma)y u «mnobouyHas mnoxarpynmna (brpymnma)y,

«Mabie» U «OOJIbIINEY IICPUOAbI

3.4

packpsiBaTh cMbIch Ilepuoamueckoro 3akona J[.M. Menpaeneesa:
JEMOHCTPUPOBATh I[MOHUMAHUE MEPUOJUYECKOM  3aBUCUMOCTH
CBOMCTB XUMHUYECCKUX D3JIECMCEHTOB oT ux TIOJIOKCHUA B

Ilepuonnueckoi cucreme

3.5

COOTHOCHUTH O603H3‘ICHI/I$I, KOTOpbIC HUMCIOTCA B Ta6m/1ue
((HCpI/IOI[I/I‘-ICCKaSI cucreMma XHUMHUYCCKUX 9JICMCHTOB I[I/I
MeHzeneeBay C YHUCIOBBIMU XapaKTCPUCTHUKAMU CTPOCHUA aTOMOB
XUMHWUYECCKUX OJIICMCHTOB (COCTaB Hu 3apdana dapa, 06H_ICC YHCJII0

AIIEKTPOHOB U PACIIPEICTICHUE UX 10 SJIEKTPOHHBIM CIIOSM)

3.6

OIIPCACIIATH CTCIICHb  OKHMCJICHHUA  OJICMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

ONpEeNEeNsATh BUJ XUMHUUYECKOW CBS3U (KOBAJCHTHAs M WOHHAs) B

HEOPTaHNYECCKUX COCIUHCHHUAX




9 KIIACC

Kon
NMpOBePsSIEMOr0
pe3yJbTarta

IIpoBepsiembie NpeaMeTHBIE Pe3yJILTATHI 0CBOCHHSI OCHOBHO¥
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'0 001IEr0
o0pa3zoBaHus

1

Ilo Teme: «BerrecTBo 1 XUMHYECKast peaKnus»

1.1

1.2

pacKpbIBaTh CMBICT OCHOBHBIX XHMUYECKUX TMOHSTHUN: PacTBOD,
ANEKTPOJIUTHI, HEAIEKTPOIUTHI, DIEKTPOTUTHUECKAsT TUCCOLUAIHS,
peaKkiuu HOHHOTO 0OMEHa, KaTanu3aTop, XUMHUIECKOe paBHOBECHE,
oOpaTuMbIe u HeoOpaTUMBbIE peaKIuu,
OKHCJIUTEITPHOBOCCTAHOBUTEIIHHEIC peaxum, OKUCJIUTETb,
BOCCTAaHOBUTEINIb, OKHCIIEHHE M BOCCTAHOBJICHHE, aJJIOTPOIHS,
aM(pOTepHOCTh, XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAS,
MeTaJInuecKasi), KpucTajuinyeckasi pemérka, CIUIaBbl, CKOPOCTh
XUMHYECKON peakiu

WTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSATHI U
NPUMEHSTh OTH TOHATHS TIPU ONHCAHWHM BEIIECTB W UX

MpeBpaICHU N

1.3

1.4

COCTAaBJIATH ypaBHeHI/IH SHGKTpOHI/ITI/I‘IeCKOﬁ Jucconuanuu KucJior,
IIEJIOYeH M COJICH, TMOJIHBICE M COKpAIIEHHBIC YPaBHEHHS pPEaKIn
HOHHOT0 OOMeHa

pacKpbIBaTh CYIIIHOCTb OKHCJINTENHHO-BOCCTAHOBUTEIBHBIX
peaknui MOCPEICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa dTH?

peakuui

1.5

IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHUYECKON PEaKLINH

IlIo Temam: «HemeTamisl ¥ UX COCOUHEHHSI» M «MeTallIbl U HUX

COCOAUHCHU

2.1

XapakTepu3oBaTh (OMUCHIBaTH) 0OmUME W crernupuIecKue
XMMHYECKHE CBOMCTBAa MPOCTBIX M  CIOXHBIX  BEIIECTB,
MOATBEPKJIasi ONMCAHUE MPUMEpPaMU MOJEKYJISPHBIX U HOHHBIX

YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI

2.2

COCTaBJIATH YpaBHCHHUA peaKI.[HfI, MNOATBCPIKAAOIIUX
CYIICCTBOBAHUC TCHETHYSCKON  CBSA3H MCXKIAY  BCHICCTBAMU

Pa3JIMIHBIX KJIACCOB
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IIPOrHO3MpPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHUMOCTH OT HX

CTPOCHUSA, BO3MOKHOCTHU MNPOTCKAHUA XUMHUUYCCKHUX HpeBpameHHﬁ:

B PA3JIMYHEBIX YCIIOBUAX

=C
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ClIeZIOBaTh NpPaBWJIAM TIOJIB30BaHUS XHMHUYECKOH TMOCYIO0H U
1abopaTOPHBIM 000PYIOBAaHUEM, a TAKXKE TIPABHIIAM OOPAIICHHUS C
BCIICCTBAMH B COOTBCTCTBHU C HHCTPYKHIUSAMU 11O BBIIIOJIHCHHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB TI0 TIOYYCHHUIO i COOMPaHUIO

ra3000pa3HBIX BEIIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a)

2.5

MPOBOJIUTHh PEAKIUH, TOATBEPKIAIOIINE Ka4eCTBEHHBIH COCTaB
pPa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womuza, KapOoHar, ¢docdar, cwimMkKaT, Ccyabdar,
TUJIPOKCUIMOHBI, KATUOHBI AMMOHUSI, HOHBI U3YYCHHBIX METAJLIOB,

NPUCYTCTBYIOIIKUC B BOAHBIX pACTBOpAaX HCOPraHMICCKUX BCUICCTB

3.1

3.2

[To Teme: «XuMHs 1 OKpYIKarOLIas Cpear»

pacKpbIBaTh CMBICT OCHOBHBIX xuMuyeckux moHsatui: [1JIK
BEIIECTBA; KOPPO3HS METAIIIOB

MPUMEHSATH OCHOBHBIC OINEPAlMd MBICIIMUTEILHON JIESITCIBHOCTH -
aHaIM3 W CHUHTE3, CpaBHEHHE, O00O0IlEeHHEe, CHUCTEeMaTH3alIUIO,
BBISIBJICHWE TPUYMHHO-CJICJACTBEHHBIX CBS3€H — IS H3Y4YEHUS
CBOﬁCTB BCIICCTB U XUMHUUYCCKUX peaKuHﬁ; GCTGCTBCHHOHay‘-IHI)IE

MCTOAbI INO3HAHUA — Ha6J'IIO,Z[eHI/Ie, HU3MCPCHHUC, MOACIINPOBAHUC,

9KCIIEPUMEHT (peaibHbIN U MBICIICHHBII)

ITPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

8 KUIIACC
Kon IIpoBepsieMbIi 3J1€MEHT COACPKAHUS
1 [TepBoHavaibHBIE XUMUYECKUE TTOHSATHS
[Ipenmer xumuu. Ponp XMMUHK B )KM3HH YEJIOBEKA. XUMUS B CUCTEME HAYK.
1.1 Tena m BemecTBa. OU3NYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHU
BENIECTB
- IlonsTHe o0 MeTodax HO3HAHWSI B XUMHH. YHCThIC BeIeCTBA M CMECH.
' Crioco0ObI pa3aeneHust cMecei
13 ATOMBI U MOJIEKYJIbl. XUMHYECKHE 3JIeMEHThl. CHMBOJBI XUMHUYECKHUX
' snemMeHTOB. [IpocThie U cI0KHbIE BenleCcTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE
14 Xumuueckas ¢opmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX 3JIEMEHTOB.
' 3aK0H MOCTOSHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aToMHas Macca.




OTtHOCHUTENIbHAS MOJICKYJIsIpHas Macca. MaccoBas J0JI1  XUMHYECKOI'O

9JICMCHTA B COCJMHCHHUH

1.5

KommnuectBo BemectBa. Moiib. MossipHast macca. B3anmMocBsA3b KOJIMUECTBA,
Macchl UM YHUCIIa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacu€rsl mo ¢opmyiaam

XUMHUYECKHUX COeTUHEHUN

1.6

duznueckre U XUMUYECKUE SBJICHHs. XUMUYecKasi peaklys U e€ MpU3HaKHU.
3aKOH  COXpaHEHMs  MacChl  BEIIECTB.  XHUMHUYECKHUE  YypaBHEHHUS.
Knaccudpukanus  XUMHUYECKHUX  peakiuil  (COeIUHEHHs,  pa3iIoXKeHHUs,

3aMeleHus, 0OMeHa)

1.7

XHWMHUYECKMI 3KCHEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOW TOCYIOH, ¢
npaBuwiaMd  paboTel B jabopatopud M npuéMaMu  oOpamieHus ¢
1ab0paTOPHBIM 000PYI0BaHHEM, U3YUECHHE U ONMCaHUe (PU3UUECKIX CBOMCTB
00pa3loB HEOPraHWYECKUX BEIIECTB, HaOIMrogeHHe (hU3MYECKHX (IUIaBJICHU
BOCKA, TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYINKE, KUTICHUE U KOHICHCAIUS

BOJbl) U XMMHUYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHUE MEIHON IMPOBOJIOKH
B3aMMOJICMCTBHE Meja C KHCIOTOH) sIBICHUN, HAOIIOJCHHE U OMNHCAHUE
MIPU3HAKOB IPOTEKAHHWS XUMHUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICIICTBHE CEPHON KHCIOTHI C XJOpUAOM Oapuisi, pas3lioKeHHe
rugpokcuna wmenu(ll) mpu  HarpeBaHuu, B3aUMOJEHCTBUE Kelle3a C
pactBopom conu Meau(ll), m3ydenue cmocoboB pazmeneHus cmecei (c
MOMOUIbI0 ~ MarHura, (QWIbTPOBAHME,  BBIMAPUBAHUE,  JUCTHIUISALIMS,
xpomartorpadus), MpoBeIeHUEe OYHCTKH IMOBAapPEHHON CONM, HAONIOJCHUE H
OMHCaHUE pPE3yJbTAaTOB IPOBEJIEHUS OINbITA, HWIIIOCTPUPYIOIIETO 3aKOH

COXpaHCHHUA MACChI, CO31aHNC MoJieNnen MOJICKYJI (LHapOCTep)I(HeBLIX)

2.1

Baxneiimune npeacTaBuTeN HEOPraHMYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3aeMEHT M MpPOCTO
BeuecTBo. Haxoxxienue kucnopoza B npupoae, Gu3nyeckue 1 XuMU4ecKue
cBoiicTBa (peakuuu ropenusi). Oxcunel. [Ipumenenue kucnoponaa. CrocoOk
MOJTy4EHHUs1 KUCJIOpoAa B J1a0OpaTOpUU U IPOMBILUIEHHOCTH. Kpyrosopot

KHCJIOpOJa B ITPUPOJL. O30H — AJUIOTpOITHAad MO,Z[I/I(i)I/IKaLII/IH KHCJIOpoJda

2.2

TennoBoii 3¢p¢deKT XUMHUECKON peakuuu, TePMOXHMUYECKUE YpaBHEHMUS,
9K30- ¥ HAOTEPMHUUECKHE PEAKIMH. TOIIINBO: Yrojib U METaH. 3arps3HeHNe

BO3/yXa, YCWICHUE MTAaPHUKOBOTO YPPEKTa, pa3pylIeHHEe 030HOBOTO CIIOS
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Bonopon — anemeHT u nnpoctoe BewecTso. Haxoxkaenue Bonopoia B Ipupoze,
¢u3znyecKkue U XUMHUYECKHE CBOMCTBa, MPUMEHEHHE, CIIOCOOBI MOJIyYEHHS.

Kucnors! u conun
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Mosipablii 00bEM Ta30B. Pacy€Thl M0 XUMHYECKUM YPAaBHEHHSIM

W

9



2.5

®dusnyeckre CcBoOWCTBA BObl. Boma kak pacTtBoputenab. PacTBOpHI.
HacpimieHHble 1 HEHACHIIIEHHBIE PACTBOPBI. PaCTBOpUMOCTB BEIIECTB B BOJIE.
MaccoBasg [0y BellecTBa B pacTBOpe. XHMMHYECKUE CBOMCTBA BOJBIL.
OcHoBanusa. Ponb pacTBOpOB B MpHUPOAE M B KM3HM uesioBeka. Kpyroopa
BOABl B IpHUpPOAE. 3arps3HEHUE NPUPOAHBIX BoJA. OXpaHa U OYMCTKA

TIPUPOTHBIX BOJT

2.6

Knaccudukanus Heopranmdeckux coequHeHwit. Oxcuapl. Kimaccudukamms
OKCHJIOB: cojeoOpa3yronue (OCHOBHBIE, KHCJIOTHBIE, amQoTepHble) U
HeconeoOpasyrone. Homenknatypa okcuaoB. dusnyeckne M XMMUYECKHE

CBOMCTBa OKCHJOB. HonyquI/Ie OKCHI0B

2.7

2.8

OcHoBanns. Kiaccudukanuss ocHOBaHWI: MIENOYM H  HEPACTBOPUMBIC
ocHoBanus. Homenkiarypa ocHoBaHuid. PU3MYECKHE UM XHUMHYECKUE
cBoMcTBa OCHOBaHUU. [lomydyeHne ocHOBaHUMI

Kucnotel. Knaccudukanus xucnor. Homenknarypa kuciaor. dusznueckue v
XUMHYECKHE CBOMCTBA KHUCIOT. Psam aktmBHOCcTH MeTauioB H.H. bexerosa

HonyquI/Ie KHCJIOT

2.9

Comu. Homenknarypa coneil. ®Ousznueckue M XUMHUYECKHE CBOMCTBA COJICH.

[Tonydenue coneit

1

2.10

2.11

I'enermueckas cBsI3b MCXKY KilaCCaMU HCOPraHUYCCKUX COGI[I/IHCHI/II\/'I

XUMHYECKUHN OKCIICPUMCHT: KAa4YCCTBCHHOC OIIPCACICHUC COACPIKAHUA

KHCJIOpOJla B BO3JyXe, MOJy4eHHE, COOMpaHue, pacro3HaBaHUE U HU3YUYCHHE

CBOMCTB Kucjioponaa, Ha6J'IIOI[eHI/Ie B3aMMOJCHCTBHS BEIIECTB C KHUCJIOpOIOM

U YCIOBHMS BO3HMKHOBEHHUS M IpeKpalleHus TropeHus (moxapa),
O3HAaKOMJIEHHE ¢ 00pa3lamMM OKCHUIOB M ONHCAaHHE MX CBOMCTB, MOIy4E€HHU
coOupaHue, pacro3HaBaHME M M3yYEHUE CBOICTB BoOIOpoAa (TOpeHHe),
B3auMoJieiicTBue Bojopoaa ¢ okcugoM Menu(Il) (Bo3mMoXxHO MCHOIB30BaHUE

BUJICOMATEPHAJIOB), HAOMIOAEHNE O00pa3IOB BEIIECTB KOJWYECTBOM | MOJb
UCCIICIOBAHUE OCOOCHHOCTEH  pACTBOPEHHMs BEWIECTB C  pa3IMYHON
pPacTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOM
J0JIEl PACTBOPEHHOTO BEILECTBA, B3aUMOACWCTBHE BOJBl C METAUIAMH
(HaTpueM W KaibIeM) (BO3MOXKHO HCIIOIh30BAaHUE BUICOMATEPHATIOB),
OIIpEIENIEHUE PACTBOPOB KHUCIOT M WIEJIOYEH C IOMOIIBI0 HHAUKATOPOB,
ucclieloBaHle 00pa3loB HEOPraHMYECKUX BEILECTB pa3iIM4YHBIX KJIACCOB,
HaOJII0IeHue W3MEHEHHsT OKPAacCKM HHAMKATOpPOB B PAaCTBOpax KHUCIOT U
uienoueit, uzyuenue B3aumosenctaus okcuaa meau(ll) ¢ pactsopom cepHoit

KHCIIOTBI, KHCJIOT € METaUIaMM, pEaKUMi HeHTpadu3aluu, I0JIy4eHHUe

HEPaCTBOPHUMBIX OCHOBaHI/II\/'I, BBITCCHCHHUE OJHOro MeETajjia ApPpYyruM U3
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pacTBopa COJIH, pelIeHUe IKCIepUMEHTANIbHBIX 3a71a4 1o TeMe «Baxknelme

KJIaCChl HCOPraHN4YCCKUX COCﬂHHGHHfI))

IIepunonnueckuii 3akoH u Ilepuonnyeckas cucreMa XUMHYECKHUX YJIEMEHTOB
J.N. MenneneeBa. CtpoeHrue aTOMOB. XUMHUUY€eCKas CBsA3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKITNN

3.1

[lepBrie MOMBITKM KiIaccUPUKAIMK XUMHUYECKUX d3JieMeHTOB. [loHsTHE O
IPyIIax CXOAHBIX 3JIEMEHTOB (ILIETOYHBIE M IIEIO0YHO3EMEIbHBIE METAJLIbl
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3zyloT amQoTepHbIE

OKCHUABI U TUAPOKCUBI

3.2

[Tepuonnueckuii 3akoH. Ilepuoamyeckass cucTeMa XMMHYECKHUX HJIEMEHTOB
JH.N. MenneneeBa. KoporkonepuogHas u JAJHMHHONEPHOAHAs (HOPMBI
[Tepuonuueckoit cucrembl xuMuueckux osnemeHtoB J[.M. Menneneena.
[Iepuonsr u rpynmbsl. OU3UYECKUN CMBICI HOPAIKOBOIO HOMEPA, HOMEPOB

nepuoaa v rpymiibl 3JICMCHTA
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Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oTomnbl. Dnexkrponbl. CTpoeHue
IEKTPOHHBIX 000JI0YeK aTOMOB IMepBbIX 20 XMMHUYECKHX 3JIEMEHTOB
[Iepunonnueckoi cucremsl .M. MenneneeBa. XapakTepuCTHKa XMMUYECKOTO

3JIeMEeHTa Mo ero nosioxkenuto B [lepuonanueckoit cucreme J1.1. Menneneena

3.4

3.5

3.6

3aKOHOMEPHOCTH HM3MEHEHUS paauyca aTOMOB XHUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TpyIIaM U NEPUOJaM.
3nauenue [lepuonnyeckoro 3axona u Ilepuoanueckoil cucTeMbl XUMHUUECKUX
3JIEMEHTOB JUIA pa3BUTHS HAayKu U npakTuku. .M. Mennenees — ydé€Hblii u
rpaXIaHUH

Xumuueckas CBs3b. KoBasieHTHass (MOJSIpHAss M HEMOJISIPHAs) CBS3b.
DNEeKTPOOTPUIIATETLHOCTh XUMUUECKHUX 31eMeHTOB. MIOHHAsI CBSI3b

Cremnenb OKHCJICHHUS. OKHCIINTEIbHOBOCCTAHOBHUTCILHBIC peaKkuuu.

[Tporieccrl okucnenus: u BoccTaHOBICHUS. OKUCITUTENN U BOCCTAHOBUTENHU

3.7

XUMHUYECKUI JKCIEPUMEHT: H3y4YeHHEe OOpa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEWCTBUE THIPOKCHAA LIMHKA C PAaCTBOPAMM KHUCIOT H
LIEJI0YEH, IIPOBEJEHUE OIBITOB, WILTIOCTPUPYIOLIUX TPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX peaKuil (rOpeHUEe, peaKKi pa3IoKeHUs, COeAMHEHNUS )

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

BemectBo n xumnueckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. Ilepmoamyeckass cucTeMa XMMHYECKUX HJIEMEHTOB
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A.N. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH
CBOMCTB XMMHYECKHX 3JIEMEHTOB MEPBBIX TPEX NMEPHOJIOB, Kallusl, KAIbLUS U
ux COC,Z[I/IHCHI/II;'I B COOTBCTCTBHUU C IIOJIOKCHUEM DJICMCHTOB B

[Tepuoanueckoil cucTeMe U CTpPOSHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BUABI XUMHUYECKOW CBSI3U. THIIBI  KpHUCTaNIMYECKUX
PEIIETOK, 3aBUCUMOCTH CBOMCTB BEIIECTBA OT THIA KPHUCTAUIMYECKOU
pPemIETK M BUAA XUMHUYECKOW cBs3u. Kiaccudukanus M HOMEHKIATypa
HEOPraHMYECKUX BEIECTB (MEXAyHapoJaHass M TpHUBHMaIbHasA). XUMHUYECKHUE
CBOMCTBA BEILIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIACCAM HEOPTaHUYECKUX

COG,Z[I/IHGHI/IP'I, TCHCTHUYCCKAA CBA3b HCOPIraHNMYCCKHUX BCIICCTB

1.3

1.4

1.5

1.6

Knaccugukarus XuMHIeCKUX peakui Mo pa3IMyHbIM MpU3HaKam (10 YHUCITY
U COCTaBy YyYacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3 deKTy, I
N3MCHCHUIO CTGHGHGI\/JI OKHCJICHUA XUMHUYCCKUX DJICMEHTOB, 110 O6paTI/IMOCTI/I,
10 Yy4YacTUIO Karajau3aropa). OK30- M OSHIOTCPMHUYCCKHE PEaKIIUH,
TepMOXI/IMI/I‘IGCKI/Ie ypaBHCHI/IfL HOHHTI/IG (0] CKOpOCTI/I XI/IMI/I'-ICCKOI\/JI peaKHI/II/I
[TonsiTre 06 0OPaTUMBIX M HEOOPATHUMBIX XUMHYECKUX peaknusax. [TonsTue o
TOMOT' CHHBIX u reTeporeHme peaKm/Is{x. HOH?ITI/IG (0] XUMHUYCCKOM
paBHOBecuH. DaKTOPHI, BIUSAIONIME HAa CKOPOCTh XMMHYECKOW PEaKInH W
IIOJIOKCHUEC XUMHUYCCKOTO paBHOBGCI/IH

OKHCIIUTETbHO-BOCCTAHOBHUTEIIbHBIE ~ PEaKIMU,  AJICKTPOHHBIH  OajaHC
OKHCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakiuu. (CocTaBieHHE ypaBHEHHI
OKHCJIUTEIIPHO-BOCCTAHOBUTEIBHBIX PEAKIMi C MCIOJb30BaHUEM MeETOAa
9JIEKTPOHHOTO OanaHca

Teopus PNEKTPOTUTHYECKON AUCCOUAIIMH. DIICKTPOTUTHI U HEAIEKTPOIUTHI.
KaTI/IOHBI, AHUOHEI. MexaHmM AJucconualmm BCUIECCTB C paSJ'II/I‘-IHI)IMI/I
BUAAMU XUMHYeCcKoil cBs3u. Crenenb auccouuanuu. CHIBHBIE U Cla0bIe
ANEKTPONUTHI. Peakiuu MOHHOTO OOMeHa. YCIOBHUS MPOTEKAHHS peaKIuil
MOHHOTO OOMEHa, IOJIHbIE U COKpAlIEHHbIE MOHHBIE YPAaBHEHUS PEaKLIUU.
CBoiicTBa KHCIIOT, OCHOBaHMH W COJEH B CBETE MPEACTABICHHUN 00
ANEKTPOJIUTUYECKON nauccouuanuud. KadecTBEHHbIE peaklMM Ha HOHBI.

[TonsiTue o runponuse conen

1.7

XHWMHUYECKUH JKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISAMHU KPHUCTAUIMYECKUX
pEelETOK HEOpraHMYeCKHX BELIECTB — METAUIOB M HemeTauioB (rpadura
ajyiMa3a), CI0XKHBIX BEIIECTB (XJIOPHAa HATPUS); UCCIIeI0OBaHNE 3aBUCUMOCTH

CKOPOCTH XHUMHUYECKOW peakluu OT BO3JEHCTBUS Pa3IMYHBIX (HaKTOPOB;
HCCIEA0BAHUE  JJIEKTPOIIPOBOAHOCTH  PACTBOPOB  BELIECTB, IIpolecca

JUCCOIMAITMN  KUCJIOT, IIejoued ©W coyied (BO3MOXXHO HCIOJIb30BaHUE
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BUJICOMATEPHAJIOB); TIPOBEICHUE OIBITOB, HUIIOCTPHPYIONMX MpPU3HAKH
MPOTEKaHUsI PEaKIMii MOHHOro oOMeHa (0Opa3oBaHHME OCajKa, BbIICICHUE
raza, o0Opa3oBaHUE BOJbI); OIBITOB, WUIIOCTPUPYIOIIUX  MPUMEPHI
OKHCIIUTEIHHO-BOCCTAHOBHUTEIHHBIX peaximii (ropenwue, peaxiuu
pa3JoXKEHUsS, COCIAMHEHHs); pACNO3HABaHHEC HEOPTaHWMYECKUX BEIIECTB C
MOMOIIIBI0 KaY€CTBEHHBIX PEAKIINH Ha MOHBI, PEIICHHE YKCTIEPUMEHTATBHBIX

3aga4

Hemeramne! 1 ux COCANHCHUA

2.1

2.2

OOmast xapakrtepucTuka TrajioreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHune u (usmueckue CBOWCTBa
MPOCTBIX BEMIECTB — TAJION€HOB. XHWMHYECKHE CBOMCTBA HAa MPUMEPE XJIOP
(B3auMoieliCTBUE C METaJlIaMi, HEMETaJUIaMu, 111eJI04amMu ). XJI0POBOAOPO/I.

ConsiHass  KHMCIIOTa, XMMHUYECKHE CBOMCTBA, IIOJyuy€HUE, TPUMEHEHHE.
JleiicTBue XJiopa M XJIOPOBOJOPOAA HA OpraHU3M uejoBeka. Baxkueiiime

XJIOPUJBI U UX HAXO0XKJIECHUE B IPUPOJIE

Obmas xapakrtepuctuka 31meMeHToB VIA-rpymnmel. OcOOEHHOCTH CTpPOEHUs
aTOMOB, XapakTepHble CTerneHu okuciaeHus. CTpoeHune u QHU3NUECKUE
CBOMCTBA TMpPOCTHIX BEHIECTB — KUCIOpPOJa M Cepbl. AJIOTPOIHBIE
Moaupukanuu  KUCIOpoJa U cepbl. XUMHYECKHE CBOWMCTBAa  CEpHI.
CepoBosiopoJ, cTpoeHue, (u3nveckue U XUMHUYecKue cBoicTBa. OKCUAbI

cepbl Kak MpEeACTaBUTENN KHUCIOTHBIX OKcujaoB. CepHas KHUCIOTa,
¢busznueckue U XMMHYECKHUE CBOICTBa (00IIME Kak MpeACcTaBUTENs Kiacca
KHCIOT U creuuduyeckue). XUMHUYECKUE DPEaKIUM, JIeKallue B OCHOBE
IPOMBIIIJICHHOTO cItoco0a noxy4yeHus cepHoit kucnotel. [Ipumenenne. Conu
CEpHOI KHCIIOTHI, KaueCTBEHHas peakuusi Ha cyibdar-uoH. Haxoxxnenue
CEepbl U €€ COEAUHEHNH B IPUPOE. XUMHUUECKOE 3arpsA3HEHUE OKpYXKarollen

Cpelbl COETUHEHUSIMH cepbl (KHCIOTHBIE NOKIHU, 3arpsi3HEHHE BO3JyXa U

BOJOEMOB), CIIOCOOBI €0 MPEA0TBPAIICHHUS
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OObmas xapakTepucTuka 371eMeHTOoB VA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTEMEeHUW OKHUCICHHS. A30T, paclpoCTpaHEHHE B
npupone, (usmueckue M XUMUYeckue cBoicTBa. KpyroBopor aszora B
npupoje. AMMHaK, ero pu3nyecKkue 1 XMMUYECKHUe CBOMCTBA, OJTYYEHUE U

npuMeHeHue. Conu aMMOHMA, UX (DU3MYECKHE M XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakiusi Ha MOHbI aMMOHUS. A30THasl KUCIIOTA,

e€ momydeHwe, (QuU3NUECKHME M XUMHUYECKHE CBOWCTBa (OOmIME Kak
NpeJCTaBUTENsl Kjlacca KHUCIOT U crneuuduueckue). lMcemonpzoBaHue

HUTPATOB M COJE€l aMMOHMS B KadyecTBE MHHEpaIbHBIX YA0O0peHUH.
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XUMHUYECKOe 3arps3HEHHE OKpYXKAloIIeld cpelnbl COCAMHEHUSMH a30Ta

(KUCTIOTHBIE JOXK/IH, 3arpsSI3HEHNE BO3/TyXa, ITOYBBI U BOJOEMOB)

24

®ocdop, amnorponHsie Moaupukauu Gocdopa, GU3nUEcKue 1 XUMUIECKHE
ceoiictBa. Oxcun dochopa(V) u dochopnas kucnora, Qusnyueckue u
XUMHYECKHUE CBOWCTBA, monydeHue. Mcmonp3oBanue (ochaToB B KadecTBe

MUHEPATBHBIX YI0OpeHUN

2.5

2.6

2.7

OOmast xapakTepucTuka 31eMeHToB [VA-rpymnmbel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKkTEepPHbIE CTENEHH OKHUCICHUS. YTJIEepOid, aIOTPOITHBIC
MOJU(UKAIMH, PACIPOCTPAaHEHHE B MPHUPOJE, (PU3UUECKUE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupose. OKCHIBI yriaeposa,
X (U3NYECKHE W XUMHUYECKHE CBOWMCTBA, JCWCTBUE Ha KHUBBIE OPTaHU3ME
NOJy4YeHHEe W TPHUMEHEHHE. OKOJIOTHYECKHE NPOOJIEMBI, CBS3aHHBIE C
okcunoMm yraepoaa(IV); rumoresa r1y100adbHOrO MOTEIUIEHUS KIMMATa;
NapHUKOBBIA A(PQeKT. YTonpHas KHCIOTa M €€ coiu, X (PU3NYEcKue H
XMMUYECKHE CBOMCTBA, MOJIydeHHE M MpUMeHeHHe. KauecTBeHHas peakius
Ha KapOoHaT-uoHbl. lcmonbp3oBaHne KapOOHAaTOB B OBITY, MEIMIUHE,
MIPOMBIIIJICHHOCTH M CETBCKOM XO03SICTBE

[TepBoHauaNBHBIC MOHATHS 00 OPrAHUYECKUX BELIECTBAX KaK O COCTMHEHHSIX
yriaeponga (MeTaH, 3TaH, STHIEH, alleTWICH, TaHOI, TJIMIEPUH, YKCYCHas
kucnora). X cocraB m xummdeckoe crpoeHue. [loHsTHe 0 OMOIOTHYECKH
BaXHBIX BEIECTBAX: XXHpaX, OelKax, yrieBojax — M UX POIU B JKU3HU
YeJoBeKa. MaTepHalbHOE EIUHCTBO OPraHWYeCKMX M HEOPraHUYECKHX
COECIMHEHU

Kpemuwmii, ero ¢usnyeckue M XUMHYECKHE CBOWCTBa, IOJNYyYCHUE U
npumenenue. CoequHeHust KpeMHus B mpupojae. O0iue npeacraBieHus 00
okcue kpemMHus(IV) u kpemuueBoit kucinore. CUITUKAThI, UX UCIOJIb30BAHUE
B OBITy, MEOWIMHE, NPOMBIIUICHHOCTH. BakHeWe CcTpouTenbHbIe
MaTepHalibl: KepaMHUKa, CTEKJIO, IIEeMEHT, OeToH, >kesne300eToH. [IpoGiembl
0€30MacHOTO HMCTOIB30BaHUS CTPOMTEIBHBIX MAaTEPHUATIOB B IMOBCEIHEBHOM

KHU3HU

2.8

XUMHYECKHUH SKCIIEPUMEHT: U3yUeHUE 00pa3lioB HEOPTaHUYECKHUX BEIECTB,

CBOMCTB COJISIHOM KHUCJIOTBI; MPOBEJCHNE KAUECTBEHHBIX PEaKIil Ha XJIOpU/I-
WOHbl U HaOJIOJCHHE MPHU3HAKOB HX IPOTEKAHHUS; OIbITHI, OTpa)karollue
¢uznueckue W XUMHYECKHE CBOICTBAa TaJOT€HOB W HX COCIUHEHHIA
(BO3MOYKHO HCITIOJIb30BaHUE BUAEOMATEPUAIOB); O3HAKOMIIEHHE C 00pa3liaMu
XJIOpUIOB (TaOTEHUIOB); O3HAKOMJICHHE C oOpasmaMu cepbl U e

COCTMHEHMSIMU (BO3MOXXHO MCITOJIb30BAHNE BUIEOMATEPHAIIOB); HAOIIOACHUE

-



rporiecca 0OyTIIMBaHUs caxapa IMoJ] ICMCTBUEM KOHIIEHTPUPOBAHHON CEPHOM
KHUCJIOTBI, M3yUYE€HHE XMMHYECKUX CBOWCTB pa30aBJIEHHON CEPHON KHCIIOTHI,
MPOBEICHUE KAYEeCTBEHHOH peakuuu Ha cyinbdaT-uoH Hu HaONII0ICHHE
Mpu3HaKa e€ MPoTeKaHusl; O3HaKOMJIEHHE ¢ (U3NYECKUMU CBOMCTBAMHU a30Ta,
docdopa 1 ux coeMHEHUH (BO3MOXKHO UCIOJIB30BaHUE BUICOMATEPUATIOB),

oOpasmamu a30THBIX U (HOchHOPHBIX yAOOpPEHUH; TMOJydYeHHe, coOMpaHue,
pacro3HaBaHME U M3YUYEHHE CBOICTB aMMHaKa; MPOBEICHHE KAaueCTBEHHBIX
peakuuii Ha HMOH aMMOHUS U ¢ocaT-uOH W H3yYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCHUCTBUE KOHILICHTPUPOBAHHOM Aa30THOM KHCIIOTBI C
Meblo0 (BO3MOXHO HCIIONIb30BAaHUE BUICOMATEPHUAIOB); U3Y4YEHHUE MOJeIeH
KPUCTATMYECKUX PEMIETOK anMasa, rpaduta, (yiepeHa; O3HAKOMIICHHE C
MPOLIECCOM aCOPOILIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOICTBOM MpOTHBOra3a; IIOJIyueHHEe, cOOMpaHHEe, paclO3HABaHHE W
M3Y4YCHHE CBOWMCTB YTJIEKUCIIOIO rasza; MpOBEJCHHE KauyeCTBEHHBIX PEaKIUil
Ha KapOOHAT- M CHJIMKAT-WOHBI M W3Y4Y€HHE NPHU3HAKOB UX MPOTEKAHMUS;

O3HAKOMIJIEHUE C TMPOJIYKIUEH CHIMKATHONW MPOMBIIIJICHHOCTH; pEIICHHe
SKCIIEPUMEHTANIbHBIX 3a7a4 1o TeMme «BaxHeilmme HeMETaulbl U UX

COCAUHCHUA»

3.1

Mertasuibl 1 UX COEAUHEHUS

OOm1ast xapaKTepUCTHKA XMMUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
X nojoxeHus B Ilepmonnueckoi cucreMe XMMHYECKUX 3iemeHToB J[.M.
MenneneeBa u crpoeHus aTtoMoB. CTpoeHue MeTauioB. Metamumueckas
CBSI3b U METaJUIMYECKas KpHUCTaUIM4yecKas pemérka. DIeKTPOXUMHUYECKUN

pAaa HaHpH)I(eHI/Iﬁ MCTaIJIOB

3.2

dusznueckue W XUMHUYECKHE CBOMCTBa MeTaioB. OOmme crnocoObl
nosrydeHus: MeTayioB. [ToHsTHE 0 KOPPO3UU METAIIIIOB, OCHOBHBIE CITIOCOOBI
3aIUTHI UX OT Koppo3uu. CruiaBsl (CTallb, YyTYH, TIOPATIOMUHHMN, OpOH3a) U

UX MPUMEHEHHE B OBITY U POMBIIIJICHHOCTH
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[IlemouHble MeTaJIBL: MOJOKEHHE B Ilepmonnueckoil cUCTEME XHMHYECKHX
aonementoB JI.MI. MenzeneeBa; CTpoeHHME HUX aTOMOB; HAaxOXJIEHUE B
npupone. dusznueckue M XUMHUYECKHE CBOWCTBAa (Ha MpUMEpPE HATpUs U
kanust). OKcuabpl U TUAPOKCUIBI HATpUA M Kanus. [IpuMeHeHue IeIo4HbIX

METAJUIOB U UX COCIUHEHUN

3.4

IIlenouno3eMenbHbIE METAUIBI MAarHMM W KajbllMil: MOJO0XKEHHE B
[Tepuoanueckoit cucreme xumuyeckux osnementoB J[.M. Mengeneesa;
CTPOECHUE UX aTOMOB; HAXO0XKAEHUE B pupoae. PU3HUECKHE U XUMUYECKUE

CBOMCTBAa MarHusi M Kaublusa. BakHeilmme coeauHEHHUS KaiabIus (OKCHI,




TUIPOKCH, coJH). JKECTKOCTh BOABI M CTIOCOOBI €€ YCTpaHEHUS

3.5

AmoMuHMiL: onoxenue B [lepuoauyeckoit cuctemMe XUMHUYECKUX 3JIEMEHTOB
JI.1. MeHnneneeBa; CTpOeHHE aToMa; HaXOXkAcHHE B Inpupone. dusmyeckue
XUMUYECKHE CBONCTBAa amOMUHUA. AMDOTEpHBIE CBONCTBA OKCHAA W

TUIAPOKCH]IA aJTFOMUHUS

3.6

Kenezo: nonoxenue B llepmoandeckoil cucTreMe XMMHUYECKUX 3JIEMEHTOB
J.. Menneneesa; cTpoeHHe aTOMa; HaxoxAeHue B pupoae. dusnyeckue u
XUMUYECKHUE CBOHMCTBa kene3a. OKCUIbI, THAPOKCUILI U conu sxene3a(ll)

xenesza(lll), ux cocras, CBOICTBA U MOJy4YECHHE

3.7

XUMHUYECKUI SKCIEPUMEHT: O3HAaKOMJIEHHE ¢ 0O0pa3laMu MEeTalioB U
CIJIaBOB, MX (PU3MUYECKUMH CBOWCTBAMH; M3yYCHHE PE3yJIbTATOB KOPPO3UH
METaUIOB (BO3MOXKHO HCIIOJIb30BaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCUAA KalblMs W HATpus C BOAOM (BO3MOXKHO
HCIOJIb30BaHUE BUICOMATEPHAIIOB); UCCIIEI0BAHUE CBOUCTB JKECTKON BOJIBI;

mporecca TOpeHHs Kejle3a B  KHUCIOpoAe (BO3MOXKHO HCIOJb30BaHHE
BUJICOMATEPHAJIOB); NPU3HAKOB IPOTEKAHUs KaueCTBEHHBIX peakUuil Ha
MOHBl (Mar"usi, KaibLMs, allOMMHHUA, LMHKa, xene3a(ll) u sxeneza(lll),
meau(Il); nHaOmromeHume M OmMCaHUE IPOLECCOB OKPALIMBAHUS IUIAMEHU
MOHAMM  HATpus, Kajausd MW  Kajdblus (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB); HcCCIeI0oBaHHE aM(OTEpHBIX CBONCTB T'MIPOKCHAA
ATIOMHHMSI U TUAPOKCUIA LIMHKA; PELIEHUE SKCIEPUMEHTAJIbHBIX 3a/ay IIC

TeMme «BakHelme MeTalllIbl 1 UX COSIMHEHMS)

4.1

XHMHS U OKpyKarolas cpenia

Hosrle MaTepuansl 1 TexHoJI0ruu. BemecTsa u Marepualsl B IOBCEAHEBHON
JKU3HU 4eI0BeKa. XMMHUA U 310pOBbE. be30macHoe HCIIOIb30BAHNE BELIECTB
U XMMHUYECKUX peakuuii B ObITy. [IepBas moMols Npu XUMHUYECKUX OXKOTax U

OTPABJICHUSX

4.2

OCHOBBI  3KOJIOTMUECKOW  TIpaMOTHOCTU.  XHUMHUYECKOE  3arpsi3HEHHE
okpyxatomen cpenbl [IJIK. Ponp xuMum B pemIeHUH 3KOJIOTHYECKUX
npobsieM. [IpupoaHble UCTOYHHUKH YTIEBOIOPOAOB (Yrojib, MPUPOIHBIA Ta3

He(Th), MPOIYKTHI UX MEPEPadOTKH, UX POJIb B OBITY U MPOMBILIUIEHHOCTH
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XHUMHUYECKUMN OKCIICPUMCHT: H3YUCHUC O6p8.3]_IOB MaTcpHraJioB (CTCKHO,

CIUIaBbl METAJUIOB, OJMMEPHBIE MaTEPUaJIbl)
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HPOBEPAEMBIE HA OI'2 10 XUMHWU TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbLHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

Kon
NpoBepsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHUSA K NMPeIMETHBIM pPe3yJibTaTaM
0a30BOro ypOBHSI 0CBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHMs HA OCHOBeE
dIrocC

1

IIpencraBnenue:

1.1

0 ITI03HAaBAaE€MOCTH SIBJICHHUH npupoabl, MOHUMAHHC 00BEKTUBHOM
3HAYUMOCTHU OCHOB XHUMHUYCCKON HayKHn KakK obactu
COBPEMCHHOI'O €CTCCTBO3HAHUA, KOMIIOHCHTA OGH.[Cﬁ KYJbTYpPbI U

HpaKTH‘IeCKOﬁ JACATCIIBHOCTH YCIIO0BCKa B YCII0OBUAX
COBPEMCHHOI'O O6H_ICCTBa; IIOHUMAaHHUC MECTa XHMHHU CpPCIH

APYTuX €CTCCTBCHHLIX HAYK

1.2

0 HAYYHBIX MCTOJAaX MMO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX
n TCOPCTUYCCKHUX MCETOHAX HCCICAOBAHUA BCIICCTB U H3YUYCHUA
XUMHNYCCKHUX peaKuHﬁ; YMCHHUEC HCIIOJIb30BAaTh MOJACIIN JIA

0OBsICHEHHS CTPOCHUA ATOMOB U MOJICKYJI

1.3

0 cdepax mTPoPEeCCHOHATILHON JESTEIBHOCTH, CBSI3aHHBIX C
XUMHEH ¥ COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha
JOCTMXXCHUAX XUMHYECKON HAayKH, 4YTO I1O3BOJIUT O6y‘IaI-OHII/IMC$l
paccmatpuBaTh ~ XMMHI0O  Kak  chepy  cBoeil  Oymymiei
pohecCuoHaNBbHOM NeATENIbHOCTH U CAETaTh OCO3HAHHBIN BBIOOD
XMMHHU KakK MpoQMIBHOTO MpeAMeTa MpU Mepexojieé Ha YpOBEHh
cpenHero o0Iero oopa3oBaHus
Bnanenune cucreMoll XMMHUYECKHMX 3HAHMA M yYMEHHE HPUMEHSTI

CUCTEMY XUMHUYCCKUX 3H2lHI/II>i, KOTOpas BKIIIOYACT:

2.1

Ba)KHEHIIIME XUMHYECKHE IMOHATHSA: XUMHUUYECKHH 3JIEMEHT, aTOM
MOJICKYJIa, BEIIECTBO, IPOCTOE M CI0KHOE BEIIECTBO, OJTHOPOIHAS
1 HEOJIHOPOJIHAsI CMECh, OTHOCUTEJIbHbIE aTOMHAsI U MOJIEKYJIsipHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN
00BEM, OKCH]I, KICIIOTA, OCHOBAHUE, COJIb (CPEIHSs ), XUMUUECKast
peakmus, peakiuy COSAUMHEHUS, PEaKIMH Pa3JIOKCHHS, PEaKIUH
3aMeIIeHUs, peakiuu oOMeHa, TeIIoBoi 3 PeKT peakunu, 3K30- U
SHIOTEPMUYECKHE PEAKIINH, PACTBOP, MacCOBAsSI JIOJISI XUMHUYECKOT(

OJICMCHTAa B COCAUMHCHHHU, MaACCOBasgd HOOJd HW MPOUCHTHAs
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KOHILICHTPALMsI BEIECTBA B PAcTBOpE, SIAPO aTOMa, SJIEKTPOHHBIN
ClIO aroMma, aToMHas OpOMTanb, PagMyC aroMa, BaJICHTHOCTD,
CTETIeHb OKUCIICHUS, XUMUYECKast CBA3b, DJIEKTPOOTPHULIATEIEHOCTh
NOJSIPHAsE W HETONIIpHAs KOBAJCHTHAs CBA3b, HMOHHAS CBS3b,
MeTaJuInYecKass CBA3b, KpHCTAUIMUEcKas pemeérka (aToMHas,
MOHHAsA, MeTaUIMYecKasi, MOJEKYyJsIpHas), MOH, KaTHOH, aHWOH,
JIEKTPOJIUT U HEINEKTPOJIHT, SICKTPOIUTHYECKAs AUCCOLUALIIHS
pEeakuMK HMOHHOTO OOMEHa, OKHCIHMTEILHO-BOCCTAaHOBHUTEIBHBIC
peaKkiyy, OKHUCIWTENb W  BOCCTAaHOBUTENb, OKHCICHHE U
BOCCTAHOBIICHHE,  JJIEKTPOJIN3,  XHMHUYECKOE  paBHOBECHE,
oOpaTUMble M HEOOpaTHMBbIE PEAKIMH, CKOPOCTh XUMHUYECKON

peakuuu, katanuzarop, IIIK, kopposus MeTannos, CriiaBbl

2.2

23

OCHOBOTIOJIATAIONINE 3aKOHBI XUMHUH: 3aKOH COXPAHCHUS MacChl,
nepuoauueckuii 3akoH /.M. MeHneneeBa, 3aKOH IOCTOSTHCTBA
COCTaBa, 3aKOH ABOTaJpo

TEOPHH  XHMHHU: aTOMHO-MOJICKYJIIDHAs — TEOPHs,  TEOPHsI
ANEKTPOIUTHICCKON JUCCOIUAITIH

Bnagenue ocHoBamu XHUMHYECKOU I'paMOTHOCTH, BKJIIO‘IaIOIHeﬁi

3.1

YMEHHE TMPaBWIBHO WCIIOJIb30BaTh HW3YYCHHBIC BEIIECTBA U
MaTepualibl (B TOM YHUCIIE MUHEpPAIbHbIC YTOOPEHUS, METAUIbl U
CIUIaBBI, TMPOIYKTHI TEpepabOTKH TPHUPOTHBIX HCTOYHHKOB
yraeBoIopoaoB (yriisg, NOpuUpogHOro ra3a, HedTtu) B OBITY,
CCJIbCKOM XO3S1CTBE, Ha MPOU3BOJCTBE W TIOHUMAaHUEC 3HAYCHUS
KHUPOB, OEJIKOB, YIJICBOJOB JIJIi OpraHM3Ma YEJIOBEKAa; YMCHHUE
MIPOTHO3MPOBATH BIIMSHUE BEIIECTB U XUMHUYECKUX MPOIIECCOB HA

OpPraHM3M UEJIOBEKA U OKPYIKAIOIIYIO IPUPOIHYIO CPENY

3.2

YMEHUC HHTCTPUPOBATE XUMHUYCCKUC 3HAHUA CO 3HAHHUAMUA

JPYTUX y4eOHBIX NMPEIMETOB
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HaJIM4ue OMmbITa paboTbl C  pPa3IUYHBIMU  HCTOYHUKAMU
uHpOpMAllMM TO XHUMHUH (HayyHas W HAy4YHO-TIOMYJIpHAs

JUTepaTypa, coBapu, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OIICHMBATh WH(MOPMAIMIO O BEIIECTBAX, UX
MpEeBpalICHUsIX W TMPAKTUYECKOM MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ I peUICHUA y‘-Ie6HO-1'IO3HaBaTCJ'IBHLIX 3aga4

BiianeHne ocHOBaMHM NMOHATHMHOIO armapaTa M CHMBOJIMYECKOIO
A3bIKa XUMHM JJIsI  COCTaBJICHUS (OpMYyN HEOPraHHYECKUX

BEIIECTB, YpPaBHCHUHW  XUMHUYECKHUX  pEaKIui; OCHOBaMH




xumudeckoit HomeHkIaTypsl (IUPAC u TpuBuanbpHOI)

YMmeHue  OOBSCHATH  CBSI3b  IOJOXKEHHS ~ JJIEMEHTa B
Ileprognueckoii CUCTEME C YUCIOBBIMU XapaKTEPUCTUKAMU

CTPOEHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aapa,

> o0Iiee YHUCIO SJICKTPOHOB), pACIPENCICHHEM JJICKTPOHOB 10
SHEPreTUYECKUM YPOBHSIM aTOMOB MEPBLIX TPEX MEPUOIOB, KATHS
Y KaJIbLIMS
[IpencraBienre o0 NEPUOAUYECKON  3aBUCHMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB (pamuyc aToma,

6 ANEKTPOOTPHUIIATETILHOCT), MPOCTBIX M CIIOXKHBIX BEIIECTB OT
MOJIOKEHUsT 2yieMeHToB B [lepumoauueckoil cucteme (B MalbIxX
nepuoAax M TJIABHBIX MOATPYMMAax) U DJIEKTPOHHOTO CTPOEHUS
aToma

7 YMeHue Ki1accupuIupoBaTh:

7.1 XUMUYECKUE FTIEMEHTHI

7.2 HEOpPraHWYEeCKHUE BEIeCTBa

7.3 XUMHUYECKHUE PEAKIINU

8 YMeHue onpenensiTh:

o1 BAJICHTHOCTh W CTENEHb OKHUCICHUS XUMHUYECKUX JIIEMEHTOB,

' 3apsi MoHA

22 BHJI XUMHUYECKON CBSI3M W THUIN KPUCTALINYECKON CTPYKTYpHI B

' COETMHEHUSIX

23 XapakTep Cpeapl B BOJHBIX pPAcTBOpax BeEMIECTB (KUCTOT,

' OCHOBAHMI )

8.4 OKHCJIUTENh U BOCCTAHOBUTEIb

9 YMeHue xapakTepru3oBaTh GU3NYECKUE U XUMUYECKHE CBOIMCTBA:
MIPOCTBIX BEIECTB (KUCIOPOA, O30H, BOJIOPOJ, rpaduTt, aimMas,

9.1 KpeMHu#, a3ot, docdop, cepa, XJIop, HATPUH, Kaauil, MarHui,
KaJIBIIMH, aTFOMUHHM, KEJIE30)
CIIO)KHBIX BEIIECTB, B TOM YHCJE€ WX BOIHBIX PAacTBOPOB (BOIa,
aMMHaK, XJOPOBOJIOPOJ, CEPOBOAOPOJ, OKCHABI M THUIPOKCHIBI

. MetaiioB [-IIA rpynm, amromunus, meau (II), munka, sxenesza (11 u

' I11), oxcuapt yraepoaa (I u IV), kpemuus (IV), azota u pocdopa
(ITIT u V), cepst (IV u VI), cepuucras, cepHas, a30TUCTasi, a30THas,
dbocdopnas, yrojibHas, KpeMHHEBAsI KUCIIOTa U UX COJIN)

93 MPOTHO3UPOBATh W XapaKTepU30BaTh CBONCTBAa BEIIECTB B

3aBUCUMOCTH OT UX COCTaBa U CTPOCHUA, IPUMCHCHHUE BCIICCTB B




3aBUCUMOCTH OT HX CBOfICTB, BO3MOXXHOCTb IIPOTCKAHUA

XUMHUYECKUX MPEBPAICHUH B Pa3IMYHbIX YCIOBUAX

10

YMeHHE COCTaBIIATb MOJIEKYJISIPHbIE W HOHHBIE YpPaBHEHMS

peakuuii, B TOM YHCJIIE:

10.1

peakuiit HFOHHOTO OOMeHa

10.2

OKHCIHNTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

10.3

MJUIFOCTPUPYIOIUX XUMHUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB

(Tpymnim) HEOPraHUYECKHUX BEIIECTB

10.4

MNOATBCPIKAAOIUX 'CHETUYCCKYIO B3aUMOCBA3b MCKAY HUMU

11

YMeHue BIYUCIATH (IPOBOIUTH PACUETHI):

OTHOCUTEIIFHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB,

MacCCOBYIO JOJIFO XUMHUYCCKOI'O 3JICMEHTA B COCIUHCHUU

11.2
11.3

MacCOBYIO JIOJIFO BEIIECTBA B pacTBOPE,

KOJIMYECTBO BCIICCTBA U €T0 MACCY, 00BeM ra3oB

11.4

10 YpaBHCHUAM XHUMHYCCKUX peaKuHﬁ N HaxXOoJUTh KOJIMYECTBO

BCIICCTBA, 00BEM U MacCCy p€arcHTOB WK MPOJAYKTOB pCaKIIUU

12

12.1

12.2

12.3

Bnanenue (3HaHue OCHOB):

OCHOBHBIMM METOJJaMU HAy4HOTO I[O3HaHUs (HaOioneHue,
W3MEpEHHUEe, JSKCIICPUMEHT, MOJCIUPOBAHUE) TMPU HU3yUYCHUHU
BEIIECTB M XHMHUECKHUX SBIEHUH; yMeHHE CcQOpMYITUPOBAThH
POOJIEMY | MPEJIOKUTE MY TH €€ PEeIICHUs

Oe3omacHOi pabOThl C XMMHYECKUMHU BEIIECTBAMU, XUMHUYECKOM
MOCY/I0¥ ¥ JIa0OpaTOpPHBIM 000PYI0BAaHUEM

mpaBwiiaMd  0e30MacHOro  OOpalieHuss C  BellecTBaMH,
WCIOJIb3YEMBIMH B TTOBCETHEBHOM JKHU3HHM, TTPABMIIAMHU TIOBEICHUS

B LEIsIX CcOepexeHHsl 3JA0POBbs M OKPYXKAIOIIeH MPUPOAHON
cpenbl; TIOHMMaHue Bpena (OMacCHOCTH) BO3JCHCTBUS Ha JKUBBIC
OpPraHM3Mbl OIpPEACTEHHBIX BEIIECTB, CIIOCOOOB yYMEHBIIECHUS U

IpeaAOTBPAICHHA UX BPEAHOT'O BOS}I@ﬁCTBI/IH

13

Hanuuwne MPAKTHUYICCKUX HAaBBIKOB IJIAaHUPOBAHUA n

OCYHICCTBJICHHUA CICAYIOMUX XUMHUYCCKHUX SKCIICPUMEHTOB!

13.1

HU3YUYCHUC u OIIMCaHHuC (1)I/IBI/I‘-ICCKI/IX CBONCTB BCIICCTB,
O3HAKOMJICHUE C q)HSI/I‘IeCKI/IMI/I N XUMHYCCKHMU SABJIICHUAMU,
OIIBITHI, WJIFOCTPUPYIOIIUC MNPU3HAKKU IMPOTCKAHUA XHUMHUUYCCKHUX

peakuui

13.2

U3y4eHHe CIIOCO00B pasieeH s cMeceit

13.3

MOJTy4eHHE KHCIOpO/Ja M HU3YyYEHHE €ro CBOMCTB; MOJyueHHUE




BOJIOPOJIa U U3YYEHHE €r0 CBOICTB; MOTyYeHHE YTICKUCIIOro ra3a
Y U3y4YEHHUE €ro CBOMCTB; IMOJIyYeHHE aMMHMaKa U HM3yYEHHUE Er(

CBOWCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0Jiei

pacTBOPEHHOTO BEILIECTBA

13.5

NpUMEHEHHE  HWHIUKATOpoB  (JlakMyca, METWIOpaHXka W
¢denondranenna) AnA  ONpEAETCHUS  XapakKTepa Cpeabl B

PacTBOpaxX KHUCJIOT U menoqeﬁ

13.6

13.7

13.8

14

HCCIE0OBAaHUE M OINKMCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB; H3YYCHHE B3aWMOJEUCTBUS KHUCIOT C
METaJJIaMH,  OKCHJaMH  METaJUIOB,  pPacTBOPUMBIMH U
HEPaCTBOPUMBIMU OCHOBaHUSIMU, COJISIMU; MOJTyuyeHue
HEpPACTBOPHMBIX OCHOBAaHMW; BBITECHEHHWE OJHOTO MeTajla
JIPYTUM U3 pacTBOpPa COJH; HCCIeloBaHME aM(OTEPHBIX CBOWCTB
THJIPOKCHJIOB QJTFOMHHHUS U ITUHKA

pelleHrne JKCHEPUMEHTANbHBIX 3a7ad 1o TemaMm: «OCHOBHbBIE
KJIACChI HEOPTaHWYCCKUX COCHAUHEHUN»; «IICKTPOIUTHICCKAS
nuccouuanusy; «Baxueillne HeMeTauibl U UX COEAMHEHUS»;
«BaxkHenme MeTalIbl U KX COSTUHEHUS»

XUMHUYECKHE OKCHEPUMEHTHI, WIUIIOCTPUPYIOIIUE TPU3HAKU
MPOTEKAHUS PEaKIMii MOHHOTO OOMCHA, KAueCTBCHHBIC PEaKIIUU
Ha TMPHUCYTCTBYIOIIME B BOJHBIX pAcCTBOpPax HOHBL: XJIOPHI-,
opomun-, womua-, cynbdar-, docdar-, kapOboHAT-, CHIHUKAT-
AQHUOHBI, TUAPOKCHU/I-UOHBI, KATHOHBI aMMOHHSI, MarHusl, KalbIus,
aTrOMUHUS, xKene3a (2+) u xenesza (3+), menu (2+), nuHKa

YmMmenue:

14.1

MIPE/ICTaBIATh PE3yJIbTaThl AKCIEPUMEHTAa B (OpPME BHIBOJIOB,
JI0Ka3aTeNbCTB, I'paUKOB W TAOIUI] U BBIABIATH SMIUPUUYECCKUE

3aKOHOMEPHOCTHU

14.2

YCTaHaBJINBATb CBA3HU MCKOAY pCaJIbHO Ha6J'IIOJIaCMBIMI/I
XUMHUYECKMMU ABJICHHUAMHU MW IIpoHecCaMu, HNPOUCXOOAIINMH B
MakKpo- U MHUKPOMHUPE, OOBSICHATH MMPUYIHNHBL MHOFOO6paSI/I$I

BEILIECTB

INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHHN



Kon

ITpoBepsieMblii 3J1IeMEHT COACPKAHUS

HepBOHa‘IaJ'IBHLIe XUMHWYCCKHUC ITOHATHA

1.1

UYucrteie BemecTBa U cmecu. CrocoObl pa3iesieHus: cMeceit

1.2

1.3

1.4

ATOMBI W MOJICKYJIbI. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XHMHYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA.

Xumudeckass (opmysiaa. BaaeHTHOCT, aTOMOB XHMHYECKHX 3JIEMEHTOB.
CTeneHb OKHCIICHUS

3aKOH IIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTEILHAas aTOMHAss Macca.
OtHocuTeNnbHAS MOJICKYJsipHas Macca. MaccoBas JoJisi  XHUMHYECKOTO

JJICMCHTA B COCAMHCHUU

1.5

KonnuectBo BemectBa. Monb. MounspHas macca. MosnsipHblii 00BEM ra3os.

BzaumocBs3b KOJINYE€CTBA, MAaCChbl U YUCJIa CTPYKTYPHBIX CAWHUAIL BCIICCTBA

1.6

dm3nyeckue ¥ XUMHUYECKHE SBICHUS. XUMHUYECKas peakuusa u eé IIPU3HAKH.

3aKoH COXpaHCHHUA MACChI BCUICCTB. Xumudueckue YPaBHCHUA

[Iepnonnueckuit 3akoH u Ilepuoguueckas cucTeMa XMMHYECKHX AJIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

2.2

IIepnonnueckuit 3axkoH. Ilepmoanueckas cucTeMa XUMHUYECKHX DIJIEMEHTOB
JA.N. Menneneesa. Ilepuonsl u rpynmsl. @U3HYECKUM CMBICH IOPSAIKOBOTO
HOMEpa, HOMEPOB MEPUOJIA U TPYIIbI JIEMEHTA

Crpoenue aromoB. CoctaB aTtomubIxX siaep. M3oromsl. Dnextponsl. CTpoeHH
AJIEKTPOHHBIX 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKUX DJIEMEHTOB

[Iepuonnueckon cucremsl /.. Menneneesa

23

3aKOHOMepHOCTI/I B U3MCHCHUH CBOMCTB XMMHYSCKHX IJIEMEHTOB IEPBLIX Tpex
NepruoaoB, Kallvisd, KaJlbLUA (paJ:[I/cha ATOMOB, JJCKTPOOTPULIATCIBHOCTH,
MCTANIMYCCKUX W HCMCTAJNIMYCCKHX CBOfICTB) n Hux COGI{I/IHeHI/II\/JI B
COOTBCTCTBHH C TIIOJIOXKCHHEM OJIICMCHTOB B HepHOHquCKOﬁ CUCTEMEC U

CTPOCHUEM HUX aTOMOB

Crpoenue BemiecTra

3.1

Xumuueckasi cBs3b. KoBasieHTHass (MOJdsipHasT W HEMOJIAPHAs)  CBSI3b.
DNEeKTPOOTPULIATEIbHOCTh ~ XMMHUYECKHX  3JeMeHTOB. MoHHas  CBs3b.

Meramnyeckast CBSI3b

3.2

Tunsl KpUCTANIMYECKUX pelETOK (aTOMHas, WOHHAs, MeTallIn4ecKast),
3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUINA KPUCTAJIMYECKON PEIETKH U BUJ

XUMHUYECKOH CBI3U

Baxnelimuye npeacTaBUTENIM HEOPraHMYECKHX BemecTB. Hemertaiibl U ux

COCAMHCHNA. MerTanisl 1 uxX COCIUHCHUA

4.1

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHWYEeCKHMX COEJUHEHMId: OKCHJIIOB




(coneoOpasyromue: OCHOBHBIC, KHCJIOTHBIE, ampoTepHbIC) u
HEecoJIeoOpa3yroIie; OCHOBAaHWU (IIET0YM W HEPACTBOPUMBIC OCHOBAHHS);
KUCIOT (KHCIIOpOJcOoAepkKaliie W OECKUCIOPOJHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCITBIX)

4.2

@u3nYecKue M XUMHUYECKHUE CBOMCTBA IMPOCTHIX BEIIECTB-HEMETAIIOB:

BOJIOPO/IA, XJIOpa, KHCIOPOAa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

dusznueckue M XUMHUYCCKHE CBOMCTBA IMPOCTBHIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpH:, Kajlusd, Mardvs 1 KaJlblus, aJIlOMHUHUSA, KEJIC34a. :‘)HeKTpOXI/IMI/ILICCKI/Iﬁ

P HAIPSDKECHUM METAJIIOB

4.4

4.5

®uznuecKre 1 XUMUYECKHE CBOMCTBA BOJIOPOJHBIX COETMHEHUI HEMETAIIJIOB!
XJIOPOBOJIOPOJA, CEPOBOAOPOIA, aMMHAKA

Ou3nyeckue W XUMUYECKUE CBOMCTBAa OKCHUIOB HemeTaiio: cepbl (IV, VI)
aszota(Il, IV, V), dochopa(Ill, V), yrnepona(ll, IV), kpemuusa(I1V). [lonyduenne

OKCH 0B HCEMCTAJIJIOB

4.6

Xumuueckue cBoiicTBa okcuaoB: MetauioB IA—IIIA rpynn, nmaka, memu(Il

xkenesa(ll, II). ITomy4yeHne OKCHI0B METAJIIIOB

4.7

4.8

4.9

XUMHYECKUE CBOMCTBA OCHOBAHUM M aM(pOTEPHBIX THAPOKCHUIOB (HA IpUMEpE
THAPOKCUIOB aJIOMUHUS, JKene3a, IMHKa). [lomydeHne OCHOBaHUU U
aM(OTepHBIX THIPOKCHUIOB

OO0mue XMMUYEeCKHe CBOMCTBA KHCIOT: XJIOPOBOJIOPOAHOM, CEPOBOAOPOIHON
CEpPHHUCTOM, CEpPHOU, a30THOU, (hochopHOM, KpeMHUEBOU, yrombHOU. OcoObie
XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEpHOM U a30THOM KHUCIOT.
[Tomyyenue kuciot

OO6mume xuMHUYecKue cBoiicTBa cpenuux conei. [lomyuyenue coneit

4.10

[Monyuenue, coOupaHue, paclo3HaBaHWE BOAOPOJAA, KHCIOPOIa, aMMHAKa,

YTJICKUCIIOTO I'a3a B na6opaTopm/I

4.11

[Nonmyuenne ammuaka, CEpHON M a30THOM KHCIIOT B POMBIIUIEHHOCTH. O01ue

CHOCOOBI OJTYYECHHUSI METAJJIOB

4.12

I'eneTnyeckas CBA3b MCXKAY KilaCCaMH HCOPraHUYCCKHUX C0€JII/IH€HI/II\/’I

XUMUYECKHUE pcaknuuu

5.1

Knaccudukanus XuMu4yeckux peakuil o pa3inyHbIM IpU3HAKaM: 10 YUCTY U
COCTaBy YYacTBYIOIIMX B pEAKLUUH BELIECTB, MO TEIUIOBOMY 3(PQEKTy, Mo

W3MEHEHHIO CTCIICHEH OKHMCIICHHUS XHMHYSCKHUX DJIEMEHTOB

5.2

TernnoBoit >PPeKkT XumMHUeCKOW peakiuy, TEePMOXUMHUYECKUE YpPaBHEHMUS.

DK30- ¥ 3HJIOTEPMHUUYECKHUE peakuu. TepMOXUMUYECKHE YPAaBHEHUS

53

OKHUCIIUTEIIFHOBOCCTAHOBUTEIBHEIC pCaKknuu. OKMCIIUTEIIA U BOCCTAHOBUTEIH.

[Ipomecchl  OKMCIIEHHWS W BOCCTAaHOBJICHHs.  ODJEKTPOHHBIA  OanaHC

4



OKHCIIUTEIIbHOBOCCTAHOBHUTEIIEHOM pC€aknuun

5.4

Teopust aeKTpOIUTHYECKON nrccoranu. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI

N HCOJICKTPOJIMUTHIL. CunbHbIE U Cl1a0bIe OJICKTPOJINUTHI. CrencHb JUucCCcoranumn

5.5

Peakiuu woHHOTO OOMEHA. YCJIOBHS TPOTEKAHMs pPEaKIMii MOHHOTO OOMEHA

IIOJIHBIE ¥ COKPAILEHHBIE HOHHBIC YPABHEHUS PEAKLUN

XuMUA U OKpYy’Karolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOW XW3HM 4YeJIOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUECKUX peakuuil B J1aOOpaTopuu U OBITY.

HepBa;I nomMouib MnMpu XuMHUICCKUX OXKOrax U OTPaBJICHUAX

6.2

XUMHYECKOE 3arps3HCHHE OKpyKaromield cpeabl (KUCIOTHBIE — JTOXKIIH,
3arpsi3HEHUE TOYBBI, BO3/yXa U BOJOEMOB), CIOCOOBI €ro MpeA0TBpAIICHUS
[Ipenenbuast nomyctumasi koHuneHtpamus BemiectB (IIJK). Ponp xumuum B
pPEIICHUH JKOJIOTUYCCKUX TpoOJieM. YCHJICHHE TapHUKOBOTO 3ddekTa,

paspymcHnueC O30HOBOI'O CJI0s

6.3

6.4

6.5

[Ipumenenue cepsl, azora, pocdopa, yriiepoaa, KpeMHHUS U MX COCTUHEHHH B
ObITY, MEIULUHE, MPOMBIIUIEHHOCTH U CeNbCKOM xo3sicTe. IlpumeHenne
METaJUIOB M CIUIaBOB (CTajlb, YYTyH, AIOPAIIOMUHUMN, OpoH3a) B OBITY M
HPOMBIIIJIEHHOCTH MX coeAnHeHHH. [IoHsATHE 0 KOppO3UK METaIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI KX OT KOPPO3UU

[TpupoaHble HMCTOYHUKH YIJIEBOJOPOJIOB (yroyib, HNPUPOAHBIM ra3, He(Tb),
OPOAYKTHI UX NiepepaboTKu (O€H3MH), UX POJIb B OBITY U IPOMBIIIIIEHHOCTH
[lepBoHayanbHble MOHATHUS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHHUs
yraepoaa (MeTaH, 3TaH, ATHWJIEH, aleTWIEH, 3TaHOJ, INIHLEPHH, YKCYyCHas
kucnoTa). IloHsTHe O OMOIOTMYECKH Ba)KHBIX BEILIECTBAX: JKUpPax, OeKax,
YTJIEBOJAaX — M UX POJIM B )KU3HU UEIOBEKa

PacuéTnr:

7.1

o opMysiaM XUMHUYECKUX COSAMHEHUI

7.2

Macchl (MaccoBOil) 1OIU pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHYCCKHUM YPaBHCHUAM

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYHEHUKA

» Xumusi: 8-if ki1acc: 0a30BbIl YPOBEHb: YUEOHUK; 5-¢ U3jaHue, IepepaboTaHHOE

["a6puensn O.C., OctpoymoB WU.I'., CnagkoB C.A. AKIIMOHEPHOE 00111ECTBO

l’



«3narensctBo «lIpocsemenne»
* Xumust: 9-i1 kiacc: 6a30BbIM YPOBEHb: YUEOHHK; S-€ u3IaHue, nepepaboTaHHOe
IMabpuensna O.C., OctpoymoB N.I'., CnagkoB C.A. AKIIMOHEpHOE 00IIIECTBO

«3narensctBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

1. O. C. I'abpuensn, U. B. Akcénona, C. A. Cinaakos ""Meroaudeckue
pEeKOMEHAIUU 711 yuuTens K yueOHuky "Xumus - 8 ki1." O. C. I'abpuensna, U.
I'. Octpoymoga, C. A. Cnagkosa"

2. I'abpuensu O. C., Bockoboinukosa H. I1., AmykoBa A. B. HactonpHas kHura
yuuTesss. XuMus. 8 Ki

3. I'abpuensu O. C., Bocko6oiinukosa H. I1., SmrykoBa A. B. Hactonbhas kaura
yuuTesss. XuMus. 9 Ki1.

4. Xumus : 8—9-e kiacchl : 6a30BbI YPOBEHB : METOJIMYECKOE TTOCOOUE K
yueOHukam O. C. I'abpuensna, . I'. Octpoymona, C. A. Cnaakosa / O. C.

["abpuenss, C. A. Crnaakos.

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru/04/08
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