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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparoT (POpMHUPYEMbIE XUMHUEW MPEACTaBICHUS O B3aMMOIIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenune xumun:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSATENIbHOW y4eOHOW JEsTEeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUsS B OOYYEHHM XUMHH OOECHeYMBaIOTCS crelupuKon
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHATHUI XUMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 noaxoaa K €€ msydeHnro. CoaeprkaHue CKIIAIbIBAC€TCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C TMPUBJICUCHUEM
3HAaHWN W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00O0OIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM TpaBWJI 0O€30MacHOr0 oOOpalieHusi ¢ BEUIECTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIUOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUYECKMX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTUBAIMM K OOYUYEHHIO, CIOCOOHOCTEHW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUe ypaBHeHMs. Kiaccudukanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKHX BEIIECTB, HAOIIOACHHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) sSBJICHUN, HAOII0ACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB pPa3feICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  NIPOBENCHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeline npeacTraBuTe M HCOPraHUYECKUX BeLIECTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJYYEHHs] KHUCIOpOJa B JA0OpaTopud H MOPOMbIIIIEHHOCTUH. Kpyrosopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4eloBeKka. KpyroBopoT BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcuoB. Dusnyueckue M XUMHUUYECKUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. @usnueckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHus: TopeHus (Mmokapa), O3HAaKOMJICHHE C oOpa3llaMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEH pacTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJIEIOBAaHNE OO0pa3I0OB HEOPTaHWYECKHX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM U3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemMeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepronnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUsA Hayku W mpaktuku. [[. WI. MennpeneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporniecchl OKMCIIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHusl, COSAUHEHHUS ).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U TMOJOKEHUE XUMUUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuun noHHoro oOMeHa. Y ciioBUsl MPOTEKAHUSI peaKMid HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTALIMYECKUX PEHIETOK HEOPraHWYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCAa JUCCOUMAIMU KHUCIOT, IIEJIOYEed U  COJIeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX — [PUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapakTepucTtuka TrajoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBA, MOJydYeHHUE, NMpumeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHE W XHUMHUYECKHE CBOMCTBa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ coeIWHEHUH B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENIEHU OKHCIICHHs. A30T, pacHpOCTpaHEHHE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CPebl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosydyenue. Mcnonp3oBanne GpocdaToB B Ka4€CTBE MUHEPATBHBIX YIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa u €€ conM, uX (PU3NYEeCKUe U XUMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILLIECTBAX: )KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcuae kpemuus (IV) u kpemuueBoit kuciaore. CHIMKATBI, UX HCIOJb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BUIECOMATEPHUAITIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHUE XHMHUYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3laMu a30THBIX U (HochOpHBIX yAOOpEHUH, MOIyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCITOJIB30BAaHUE BUJICOMATEPHUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJsibl 1 KX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
ciocoObl mosiydeHuss MeTayioB. lloHATHE O KOPpO3MHM METalIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABI HaTpuss W Kanusa. [IpuMeHeHne mEeno4YHbIX METALNIOB M UX
COCJIMHCHUU.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kaiblius. BaxHeliuve coequHEHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(POTEpPHBIE CBOMCTBA OKCHJIA U THIPOKCH]IA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KJIbIHS, aJIOMHHUS, LIMHKA, JKEJe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a71a4 Mo TeMe «BaxxHenime
METAJUIbI U UX COCTUHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmuoie céazu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUYECKHE BEIUYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHMsI JOCTUTAIOTCS B Xoie OOydeHHs XHMUU B €IUHCTBE y4eOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUSI, CAMOPA3BUTHUSA U COLUATIM3AIIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIlMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4yHOMY HACJEIUI0, TTOHUMAaHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIEAOBATEIbCKOW, TBOPYECKOM W APYrMX  BHAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOIIECCE OTOM y4eOHOW NEeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHUE TPEJCTABICHUS O BEIIECTBE M XUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIONIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYIJOBOU NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCcCUOHATIBHON AEATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAKOUIUX 30POBBIO U )KU3HHU JIHOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell UX pEelIeHUs: MOCPEACTBOM METOJ0B XHWMHH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHA MHPOBO33PEHHUs OOIEHAYyYHble TOHATUA (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCATbHbIC YUeOHbBIC NEUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeiicTBUsA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas ¢GopMyla W ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIICIOBAHUS, COCTABISATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJIEPKAHUS, CIPABOYHbIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMANBHYIO (DOpPMY MpEACTaBICHUS HHPOPMAIUH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHUS MPEJIOKEHHOHN 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHuss, 0OMEH MHEHMSIMH, «MO3TOBbIE IITYpPMbD», KOOPAMHALIUSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJIyYEHHUS! HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



JNEUCTBUM, BUABI JESITEIBHOCTU IO T[OJY4YEHUIO HOBOTO 3HAHWS, €ro
WHTEpIIpeTaluy, NPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IUYHBIX YUYE€OHBIX U
HOBBIX CUTYaIlUsIX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHSTUN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10Js1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIINH, TEIII0BOU 3 EKT peakiinu,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMMOCBSA3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabMUuHyr ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OonbllIe TEPUOAbl, COOTHOCUTH O0003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XuMHYeCKHX diemeHToB J[. .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYECHHsI CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTOpHBIM  000pYJIOBaHHWEM, a TaKXe TMpaBUiiaM OOpalleHHs] C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M MPOBOJAUTH  XUMHYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy o0yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHUIA:

pPacCKpbhIBATh CMBICII OCHOBHBIX XUMHMYECKUX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBS3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEAKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENb,  OKHUCIEHHE M  BOCCTAaHOBJICHHE,
aIyIoTponus, aM(pOTEepHOCTh, XUMHUUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHA U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OINPENENATh BaJIEHTHOCTh M CTEINIEHb OKUCICHHUS] XHMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTaBa, MPHUHAJIECKHOCTh BEIIECTB K
OINpeneNéHHOMY KJIAcCy COEIUMHEHMH 1o (opMmyiaMm, BUJ XUMHYECKOH
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsi/l MOHA M0 XUMHUYECKOM (QopMylie, XapakTep Cpelbl B
BOJHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIMHEHHU, THUI KPUCTAIUTMYECKOM
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMCHIBaTh W XapaKTEPHU30BaTh
Tabnuunyto (opmy Ilepuoanueckoid CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sAnapa, OOIIee YUCIO JJIEKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M HX COCIMHEHUN B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(HUIIMPOBATh XMMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YMCIy U COCTaBy YYAaCTBYIOLUIUMX B pPEAKIUU
BELIECTB, MO TEIUIOBOMY 3(P(EeKTy, O M3MEHEHUIO CTENEHEW OKHCIIECHUs
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa NPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPXk Aasi OMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTABJISITH YPaBHEHUS JJIEKTPOJUTUYECKON JIHUCCOLUMALUU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBHUCHUMOCTH OT HMX CTPOCHWSI,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOMYYEHHUIO W COOMpPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€d — I U3Y4YEHHUS CBOWMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumenoBaHue KomnuectBo OCHOBHBIE BU/IBI 1€ATEIHLHOCTH
/1 pAa3/IECIIOB U TEM 4acoB Conepxanue oOydeHHs oOydJaronuxcs

y4eOHOTO MpeaMeTa

CniocoOblI pa3iesieHus CMeCeil.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

3HaKOMCTBO C XUMHYECKOU MOCYI0M,
C npaBujiaMu pabOThI B 1a0opaTopuu
U TIpUeMaMH 00paIleHus ¢
1ab0paTopHBIM 000PYIOBAHUEM.
dusnueckue CBOKMCTBa 00pa3IOB
HEOPTaHWYECKUX BEIICCTB — METAJIIIOB
Y HEMETAIIJIOB.

Cnioco0nI pa3zieneHus cMece
(¢punbpTpOBaHKE, BHIMTAPUBAHUE,
TUCTUIUIALINSL, XpoMaTorpadust).

IlepBoHauyajibHbIE XMMHYECKUE MOHATHS

1.1 | Xumus — BakHas 5 [Ipeamet xumuu. Posib XUMUU B KU3HU PackpbIBaTh CMBICI H3y4aeMbIX TOHSITHIA.
00JacTh 4yeJoBeKa. XUMUs B CUCTEME HAYK. PackpbIBaTh poJib XUMUU B IPUPOJIE
€CTECTBO3HAHMS Tena u BemecTa. PU3NYECKHE CBOWCTBA | M )KM3HU YEJIOBEKA, €€ CBSI3b C IPYTUMU
Y PAKTHYECKOU BEILIECTB. ATPEraTHOE COCTOSIHUE HayKaMHU.
NEeSATENHbHOCTH BemiecTB. [loHsiTHe 0 MeTOIax MO3HaHUs | Pa3nuuarh yucThie BEIIECTBA U CMECH;
YeJioBeKa B XUMHUU. YUCThIC BEIIECTBA U CMECH. OJIHOPOJIHBIE U HEOJJHOPOAHBIE CMECH.

Paznuyate pusnyeckue 1 XuMUUYECKHE
SIBJICHMSL.

CrnenoBath anropuTMam UCTIOIL30BAHMS
AKCIIEPUMEHTAJIbHBIX METOJIOB —
HaOJII0JICHUS U DKCIIEPUMEHTA.
Habaronathk 1 omMCHIBATh OOBEKTHI

Py TPOBEJICHUH JEMOHCTpAIIUN

1 JJa0OPATOPHBIX OIMBITOB MO U3YUYEHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JeJICHUs] CMECEH BEILIECTB.
[IpoBOANTE XUMHUUYECKUH SKCIIEPUMEHT
P pa3/ieICHUU cMece (Ha mpumepe
OYMCTKHU TOBAPEHHOM COJIM) B XOJ1€
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JlabopamopHvie onvimol:

N3yuyenue u onucanue GU3NIeCcKux
CBOMCTB 00pa31[0B HEOPraHUYECKUX
BEIIIECTB.

N3yuyenue cnocoO0B pa3iesieHns cMeceil
(C TOMOIIIbIO MATHUTA).

Ipaxmuueckue pabomuwi:

Ne 1. [IpaBuna paGoTsl B 1abopaTopuun
U IIPUEMBI 00pallieHus ¢ J1a00paTOPHBIM
000pyI0BaHUEM.

Ne 2. Paznenenue cMmeceit (Ha mpuMepe
OUYMCTKH ITOBAPEHHOM COJIN)

pakTuYeckoi padoTer No 2.

CrnenoBath npaBujaM MOJIb30BaHUS
XUMHUYECKOH MOCy10i 1 1a00paTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
00pallleHHs ¢ XUMUYECKUMU BEIIECTBAMHU
B COOTBETCTBUU C UHCTPYKIHEHN

IIPU BBITOJHEHUH TPAKTUYECKOM

pabotsr Ne 1.

BricTpanBaTh pa3BepHyThIE TUCbMEHHBIE
U YCTHBIE OTBETHI C OMOPOM

Ha MHGOPMAIIHMIO U3 yUeOHUKA

Y CIIPAaBOYHBIX MAaTEPUAJTIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYEHHbBIN TOHATUNHBIN
arrmapar Kypca XuMHUH

1.2.

BemiectBa
U XUMHYECKHE
peakiuu

15

ATOMBI U MOJIEKYJIBI. XUMHUUYECKHUE
aneMeHTbl. CUMBOJIBI XUMHYECKUX
anemMeHTOoB. [IpocTeie U CrnoxkHbIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHHE.

Xumnueckas popmyna. BareHTHOCTB
aTOMOB XMMUYECKHX 3JIEMEHTOB.
3aKOH ITOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCHTENbHAS aTOMHAs Macca.
OTHOcHTENBHAS MOJIEKYJISIPHAS Macca.
MaccoBasi 105151 XMMHUYECKOT'0 JJIEMEHTA
B COEIMHEHMH.

OnpenensiTb NpU3HAKU XUMUUECKUX
peakIui, yCJIOBUS UX MPOTEKAHUS.
OOBACHATH CYITHOCTh (PU3UUECKUX

Y XUMHYECKHX SIBJICHUH C TOUKH 3PCHUS
ATOMHO-MOJICKYJISIPHOTO YUEHHUSI.
KnaccuduimpoBats Xumuueckue
peakuu (10 YUCITy U COCTaBy
pearupyromnmx 1 00pa3yrommxcs
BEILIECTB).

CocraBnsath (hOpMyITbl OMHAPHBIX
BEILIECTB 10 BAJICHTHOCTHU U ONIPEAECIISITh
BaJICHTHOCTH MO (hOpMyJIaM BEIIECTB.
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KonuuectBo BemiectBa. Mosb. MonsipHas
Macca. B3auMocCBsI3b KOTMUECTBa, MacChl
Y YHCIIa CTPYKTYPHBIX €IUHUIT BEIICCTRA.
PacueTst mo hopmynamM XUMHYECKIX
COECMHEHHU.

du3nyecKre U XUMUYECKHUE SBIICHUA.
XuMudeckasi peakiys U ee MPU3HaKH.
3aK0H COXpaHEHUs] MacChl BEIIECTB.
XUMHUYECKHE YPABHEHHUS.
Knaccudukaiuys XuMU4eCKUX peakiui
(coenuHeHus, pa3IoKeHUs, 3aMEeIICHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

dusnyeckue cBoMCTBa 00pa3IoB
HEOPTaHWYECKUX BEIIECTB — METAJIIOB

¥ HEMETAJIIOB.

OO0pa31ibl BEeIEeCTB KOJTUYECTBOM 1 MOJIb.
duznueckue sBieHUS (TIJIaBJICHUE BOCKA,
TasiHUE JIbJa, pAaCTUPaHUE caxapa

B CTYIIKE, KUTICHUE U KOHCHCAITUS
BOJIbI).

Xumuueckue saBieHus (ropeHue CBeuu,
MIPOKATMBAaHUE METHOW MTPOBOJIOKH,
B3aMMOJICUCTBHUE COJIBI WJTM MeJa

C COJISIHOW KHUCIJIOTOM).

HaOmronenue npu3HakoB MPOTEKaHUs

PaccraBnate koahGuimeHTsI

B YPABHEHUSIX XUMUYECKHUX PEAKIIHA.
HabnronaTe 1 onrchiBaTh 0ObEKTHI

P MPOBEJCHUU JIEMOHCTpALU

Y Ta0OPaTOPHBIX ONBITOB.

[TpoBoauTh BEIYKCIEHUS IO (hOpMyIIaM
XUMUYECKUX COETMHEHHUI U ypaBHEHUSAM
XUMUYECKUX PEAKLIUIA.

[IpuMEHATH €CTECTBEHHO- HAYYHBIE
METO/Ibl TO3HAHUS (B TOM UHCIIE
HaOJII0IeHNE, MOIETUPOBAHUE,
SKCIIEPUMEHT ¥ OCHOBHBIE OIIEPALINH
MBICIINTEIILHOMN IE€ATEIEHOCTH
(cpaBHeHue, KIaccudukanms)
BricTpauBath pa3BepHyThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C ONOPOU

Ha UHGOPMALIMIO U3 yYeOHUKA

Y CIIPABOYHBIX MAaTE€PUAIOB, IPAMOTHO
VCIIOJIb30BaTh N3yUYECHHBIM TOHATUWHBIN
anmnapar Kypca XuMuu
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XUMHUYECKUX peaKInil (pas3ioxeHue
caxapa, B3aUMOJICCTBHE CEPHOM
KHCJIOTBI C XJIOPUJIOM Oapusi, MOIyYeHUE
U paznoxenue ruapokcuga meau (1)
MIpU HArpeBaHUM, B3aUMOJICUCTBUE
xeiesa ¢ pactBopom cos meau (I1).
OnbITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHHS MaCCHI.

JlabopamopHvie onvimol:

Co3nanue Mojienen MOJIEKyJ
(1IapocTep:KHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa310B HEOPTAHUYECKUX BEUIECTB —
METaJIOB ¥ HEMETAJIOB.
HaOmronenne ¢puzndeckux (MaaBjieHUE
BOCKa, TasHUE JIbJIa) U XUMUYECKUX
(ropeHue cBeYM, IPOKAITUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Hab6nronenue u onucanue Npu3HaKoB
MPOTEKAHUS XUMUYECKUX PeaKIuii
Pa3HBIX TUIIOB.

Buviuucnenusa:

OTHOCHUTEIJIbHON MOJIEKYJISIPHOM MacChl
BEILIECTB, MOJISIPHOW MaCChl, MacChl

BCICCTB, MAaCChl 1 KOJIMYCCTBA BCIICCTBA,

MacCOBOMU JJOJIM XUMUYECKOTO DJIEMEHTA
1o ¢hopmyJie COeTUHECHHUS;
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I10 YPaBHCHUAM XUMHNYCCKUX peaKuHﬁ:
KOJINYCCTBA, MaCChl BCIIICCTBA

110 U3BECCTHOMY KOJIMYCCTBY, MAaCCE
pE€arcHTOB WJIU ITPOAYKTOB PCAKINH

Hroro no pazgeny

20

BaxxHeiimmue NMpeaACTABUTEC/IN HCOPraHNIECCKUX BEIIECTB

2.1 | Bo3ayx. Kucmnopon.
Ilonsarue
00 okcHgax

6

Bo3nyx — cmech razos. Coctas BO3IyXa.
Kucnopon — aneMeHT u npocroe
BelecTBO. Haxoxienue kucnopoaa

B IIpHupoe, PU3nIecKre U XUMHICCKHE
cBolcTBa (peakuuu ropenusi). OKCUIbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJIYYeHHS KUCTIOpO/Ia B JJabopaTopuu
U TIpoMbITIeHHOCTH. KpyroBopoT
Kucaopoa B mpupoze. O30H —
ATOTpOITHAs MOAUDUKAIIHS KACTOPO/Ia.
TennoBoi 3QheKT XUMHUUECKOU peaKIny,
TEPMOXUMUYECKHUE YPaBHEHUS, IK30-

Y SHJ0TEPMUYECKHE peakIuu. TormmBo:
yIoJib U METaH. 3arpsiI3HEHUE BO3/yXa,
YCWJICHHE MapHUKOBOTO 3P deKTa,
pa3pylieHre 030HOBOT'O CIIOSI.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

KadecTBeHHOE ompe/iesieHre coiepKaHus
KHCIIOPOJIa B BO3TyXE

[Tomy4yenue, cobupanue, pacrio3HaBaHHE

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTS COCTaBIIeHUs (hOPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKHIX
PEAKLHI C yYaCTUEM KHUCIOPO/Ia.
XapakTepu3oBaTh (OMUCHIBAThH) COCTaB
BO3/yXa, PU3NUECKHe U XUMHUECKHE
CBOMCTBa KMCIIOPO/a, CIOCOOBI €r0
NOJTyYeHUs], IPUMEHEHHUE U 3HaYCHHE
B IIPUPO/JIE U JKU3HU YEJIOBEKA.
CpaBHMBATh peaKuy TOPEHHUSI

U MEJICHHOT'O OKUCJICHHUS.
OOBACHATH CYIIHOCTh SKOJIOTMUECKUX
npo6JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

Crnenosath mpaBusiam 6€30MacHOM
paboThI B 1a00OpaTOpUU

IIPU UCTIOJIb30BAHUU XUMUYECKOM
MOCYBI M 000PYIOBaHUS, a TAKKE
npaBuiaM 0OpalleHusl ¢ TOPIOYUMU
BEIIIECTBAMH.

[TnanupoBaTh U OCYIIECTBISATh
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Y U3y4YEHHE CBOMCTB KUCIOPOA.
HaOnronenue B3auMoieiiCTBHS BELIECTB
C KUCJIOPOJIOM U YCJIOBUS
BO3HUKHOBEHUS U MPEKPAILICHUSI TOPEHUS
(moxapa).

JlabopamopHhuwiti onvim:

O3HakomiteHHE C 00pa3iiaMu OKCHUIOB

Y ONMCAaHHUE UX CBOMCTB.
Ilpakmuueckas paboma:

Ne 3. [Tony4yenue u coOupanue
KHCJIOPOJA, U3YYEHHUE €TO CBOMCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MaccChl KHUCIOPOAA U
030Ha HA OCHOBAHUU aTOMHOM MacChI
XUMHUYECKOTO AJIEMEHTA;

KOJINYECTBa, MacChl BEIIECTBA

110 YPaBHEHUSIM XUMUUECKUX PEaKIUit

Ha IPaKTHUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM
3KCIIEPUMEHTA MPU IPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

BpraucasaTe KOJIMUECTBO BEMIECTBA,
o0beM rasza o popmynam.

YyacTBOBaTh B COBMECTHOM padoTe

B IPYIIIIE.

BricTpanBaTh pa3BepHyThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHGOPMAIIHMIO U3 yUeOHUKA

Y CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
arnmapar Kypca XUMUuu

2.2

Bonopon. Ilonsitue
0 KMCJIOTaX U COJISIX

Bonopoxn — anemeHT u mpocTtoe
BemecTBo. Haxoxaenue Boiopoaa

B Mpupojie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, IPUMEHEHHE, CTIOCOObI
noixyyeHus. KucmoTsl u comnu.
Mounsipubrit 06beM ra3oB. PacueTsl

M0 XMMUYECKUM yPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

[Tonyuenue, cobupanue

PackpsIBaTh CMBICH U3y4aeMbIX OHATHN
Y IPUMEHATH 3TU MOHATHUSA IIPU ONHCAHUU
CBOWCTB BEIIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
(uznyecKkue u XMMHUYECKHUEe CBONCTBA
BOJIOPO/a, CIIOCOOBI €ro MOTyUYEeHHUS,
IpPUMEHEHHUE.

Cobupatb npuOOp A5 MOTYUYEHUS
BOAOPO/A.

Hcnonbs30BaTh XUMUYECKYIO CUMBOJIUKY
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U pacrno3HaBaHuE BOAOPO/IA.
B3aumoeiicTBrEe BOIOPOIa C OKCHIOM
menu (II).

JlabopamopHhuwiti onvim:
B3auMoencTBre KUCIOT ¢ METAJTIAMU.
Ilpakmuuecxas paboma.

Ne 4. Tlonyuenue u coOupanue BOAOPOa,
M3y4YE€HUE €T0 CBOMUCTB.

Buiuucnenus:

o0beMa, KOJIMYECTBA BEIlleCTBA ra3a

10 €r0 U3BECTHOMY KOJINYECTBY
BEII[ECTBA UM O0BEMY;

00BEMOB T'a30B 110 YPABHEHUIO PEAKIINU
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHUM
ra3oB

JUTSL COCTaBIIeHUs (POPMYIT BEIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKHIX
peaKUMil ¢ y94aCTUEM BOJIOPOA.
Brrauciaste MOJSIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM rasa,
MaccCy BEIIEeCTBA.

[TpoBOUTH pacyeTsl IO YpaBHEHUSAM
XUMUYECKUX PEaKIINil: KOJIMYeCTBa,
00beMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
VI MIPOJAYKTOB PEAKIIUH.

CrnenoBaTh nmpaBuiiaM 0€301acHON
paboThI B 1ab0OpaTopuu

WCITOJIb30BAHUN XUMHUYECKOUN MOCYIbI

1 000pyI0BaHUs, a TAKXKe MpaBUIaM
00pallleHHsI ¢ TOPIOYUMU BellleCTBaMU

B OBITY.

[TnarupoBaTh M OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYICCKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JIeaTh BBIBOJIBI 10 PE3yJIbTaTaM
IKCTIIEPUMEHTA.

YyacTBOBaTh B COBMECTHOM padboTe

B TpyIIIIe

2.3

Bopa. PacTBopsl.
IloasTue
00 OCHOBAaHUSAX

dusnueckue cBoiicTBa Boabl. Boma kak
PacTBOPUTEIb. XHUMUYECKUE CBOMCTBA
BOJIBI.

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y TIPUMEHSITh 3TH NOHATHUS IPU ONMCAHUU
CBOWCTB BEIIECTB U UX MPEBPALCHUM.
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OcHoBaHus.

PactBopsl. Ponbs pacTBOpoB B npupo/ie
Y B )KM3HU 4enoBeka. KpyroBopot BOJibI
B MPUPOJE. 3arpsi3HEHUE MPUPOIHBIX

BoJ. OXpaHa U OYMCTKA NPUPOIHBIX BOJ.

HacplllieHHbIC Y HEHACBHIILICHHbBIC
pacTBOpbI. PacTBOpUMOCTD BEIIECTB
B BoJie. MaccoBas J10J1s1 BEIIECTBA

B pacTBOpeE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHME BEUIECTB C pa3InyHON
pPacTBOPUMOCTBHIO.

B3auMmopaeiicTBre BOABI C METaIaMH
(HaTpUEeM U KaJIbLIUEM).
HccnenoBanne pacTBOPOB KUCIOT

Y IIEJI0YEH C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUSI BEIIECTB C PA3IMUHON
PacTBOPUMOCTBHIO.

[TpuroroBienre pacTBOPOB

C ONPEAECITCHHON MacCOBOM JOJIEH
PaCcTBOPEHHOIO BEIIECTBA.
Ilpakmuueckas paboma

Ne 5. IIpurorosiieHre pacTBOPOB

C OIPEAEITICHHON MaCCOBOW JOJIEU

XapakTepusoBarb GU3NYECKUE

Y XUMHAYECKHE CBOMCTBA BObI, €€ POJIb
KaK pacTBOPUTENS B IPUPOIHBIX
npoueccax.

CocTaBisiTh ypaBHEHUS] XUMUUECKUX
peaKuui ¢ y4aCTHEM BOJIBI.

OOBACHATH CYIIHOCTH YKOJIOTUYECKUX
po0sieM, CBSI3aHHBIX C 3arpSI3HEHUEM
IPUPOIHBIX BO/I, CIIOCOOBI OYMCTKU BOJIbI
OT NPHUMECEN, MEPHI IO OXPaHE BOJ

OT 3arpsA3HEHUSL.

[InanupoBaTh M OCYIIECTBISATH

Ha NPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHHUS,
JieJaTh BBIBO/IBI IO pe3yJIbTaTam
AKCIIEPUMEHTA MPHU MPOBEICHUN
71a00paTOPHBIX OMBITOB U MPAKTUIECKOM
paboTHI.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU

U CIIOJIb30BaHUY XUMHYECKOM MOCYIbI

U 000py0BaHUSI.

[IpoBOIUTH BEIYUCIIEHUS C TPUMEHEHUEM
MOHSTHUS «MACCOBAs JJOJIsI BELIECTBA

B PacTBOPE».

BricTpauBath pa3BepHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU
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pPacTBOPEHHOT'O BEIIECTBA.
Buiuucnenus:

C UCIIOJIb30BAHUEM ITOHITHS «MacCOBast
JIOJIs1 BELIECTBA B PACTBOPE»

Ha nHpOpMaIHIO U3 YUYCOHMKA

U CIPABOYHBIX MaTEpUajIoB, TPaMOTHO
VCIIOJIb30BaTh N3yYECHHBIM NOHATUWHBIN
anmapar Kypca XUMHUU

2.4

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COeIMHEHUN

11

Krnaccudukanus HeopraHn4ecKux
coenunenuid. Oxcuapl. Knaccudukarms
OKCHJIOB: COJIe0Opa3ytoIiue (OCHOBHBIE,
KHUCIIOTHBIE, aM(OTEpHBIEC)

U Hecoseo0pasyrolue.

Howmenknartypa okcunoB. Gusnueckue
U XUMHUYECKHE CBONCTBA OKCHUIOB.
[Tomy4yeHne OKCHIIOB.

OcnoBanus. Kitaccudukanys ocCHOBaHHMIA:

1IEJI0YM U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknatypa ocHoBanuii. dusnyeckue
Y XMMHUYECKUE CBOMCTBAa OCHOBAHUM.
[Tomy4yeHne oCHOBaHMIA.

Kucnotsl. Knaccudukarus Kucior.
Howmenknarypa kucnor. @uznueckue

U XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOCTH MeTasuioB H.H. bekerosa.
ITonmydyeHue KUCIoT.

Conu. HomeHknaTypa conei.
PuU3NYECKNE U XUMUYECKUE CBOMCTBA
conen. [Tonyuenue comen.
['eneTnyeckas CBSI3b MEXKy KJacCaMU
HEOPraHWYECKUX COCTMHEHUM.

Krnaccudunuposats nzydyaeMole
BEIIECTBA 10 COCTAaBY U CBOMCTBAM.
CocraBnsaTb GOpMyJIbl OKCHJIOB, KUCJIOT,
OCHOBAaHUU, COJICH U HA3bIBATh UX

10 MEKIYHApOAHOW HOMEHKIIATYPE.
[Iporno3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XUMUYECKHX CBOMCTB
M3YUYEHHBIX KJIACCOB/TPYIII BEILIECTB,

K KOTOPBIM OHU OTHOCSITCAL.

CocTaBisiTh MOJIEKYJIIPHBIEC YPAaBHEHUS
peaKuui, WIUTFOCTPUPYIOIIUX
XUMUYECKUE CBOMCTBA U CITOCOObI
MOJTYYEHUSI BEIIECTB U3yUCHHBIX
KJIACCOB/TPYIIII, a TAKKE
MOATBEPKJAIOIINX T€HETUYECKYIO
B3aUMOCBSI3b MEXKAY HUMU.
[Tpou3BOANTH BHIYUCICHUS

110 YPAaBHEHUSIM XMMHUYECKUX PEaKIUH.
[InaHnpoBaTH U OCYIIECTBISATH

Ha MPAKTHUKE XUMHUYECKHUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHHUS,
JieJaTh BBIBO/IBI IO pe3yJibTaTam
AKCIIEPUMEHTA MIPHU MPOBEICHUN
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Xumuueckuii yIkcnepumenm:
Jlemoncmpayuu.

OO6pa31bl HEOPraHUYECKUX BEIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBITHI, WIUTFOCTPUPYIOIIUE XUMUUECKHE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

Ornpenenenue pacTBOPOB KUCIIOT

Y 1IEJI0YEH C TOMOIIBIO MHIUKATOPOB.
N3ydeHne B3auMOIEUCTBUS KUCIIOT

C METAJJIAMHU, PEAKIUNA HEUTpaATU3ALINH.
BzaumopericTBre pactBopa CepHOU
KUCIOTHI ¢ okcusioM Menu (II).
[TonyueHne HepacTBOPHUMBIX OCHOBaHUH.
BriTecHeHrEe 0JTHOTO MeTasIa APYTUM
13 pacTBOpA COJIU.

Ilpaxmuueckas paboma

Ne 6. Pemienue skcriepuMeHTATBHBIX
3aaa4 1o teMe «BaxxHeimme kinaccel
HEOPTaHUYECKUX COCAUHEHUI.
Buviuucnenusa:

110 YPaBHEHUSM XUMUYECKOW PEAKIUU:
KOJIMYECTBA BEIECTBA, 00heMa, MACCHI
110 U3BECTHOMY KOJIMUECTBY BELIECTBA,
00BeMy, Macce peareHTOB

WJTU TIPOJTYKTOB PEAKIINU

71a00paTOPHBIX OIMBITOB U MPAKTUYECKHUX
pabor.

Crnenosath mpaBuiiam 0€30MaCHOM
paboTsl B 1abopaTopuun

IIPY UCTIOJIb30BAaHUU XUMUIECKOM
MIOCY/IbI U 000PYTIOBAHMSI.

BricTpauBath pa3BepHyThIC TUCEMEHHBIS
U YCTHBIE OTBETHI C OTIOPOI

Ha MHGOPMAIIUIO U3 yUeOHUKA

U CIIPABOYHBIX MAaTE€pPUAIOB, IPAMOTHO
VICII0JIb30BAaTh U3YUEHHbBIM TOHATUNHBIN
amnmapar Kypca XuMuu

Hroro no pazgeny:
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Ilepuoanuecknii 3axkoH u Ilepuognueckas cucrema xumudeckux 3jaemMeHToB . M. MenneseeBa. CTpoeHune aroMoB.
Xumnueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH

3.1 | [lepuoauueckwii
3aKOH

u [lepronnueckas
cucTeMa
XAMHAYECKUX
2JIEMEHTOB

Crpoenne atoma

J1. 1. MeHneneena.

7

[lepBble MOMBITKU KJacCUDUKAITUN
XUMHYECKUX 37eMeHTOB. [loHsTHE

O rpynmnax CXOJIHBIX 3JIEMEHTOB
(LIETTOYHBIE U IIETOYHO3EMEIIbHbBIE
METAaJLJIbl, TAJIOTEHBI, UTHEPTHBIE T'a3bl).
DneMeHThI, KOTOpble 00pa3yroT
aMmdoTepHbIE OKCUJIBI U TUAPOKCHUJIBI.
[lepnonnueckuii 3axoH. [lepnognueckas
CUCTEMa XUMHUYECKUX AJIIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUIMHHOTIEPHOIHAsL (POPMBI
[leproauyeckoil CUCTEMbI XUMHUYECKHUX
anemeHToB /[.1. Menaeneena. [lepuoasl
Y rpynnbl. PU3NYECKUN CMBICI
MOPSAKOBOrO HOMEPA, HOMEPOB MEPHOIa
Y TPYIIIHI AJIEMEHTA.

Crpoenue aroMoB. COCTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MIEPBBIX
20 XMMHUYECKHX BJIEMEHTOB
[Tepronn4eckoil CUCTEMBI

J.N. MenneneeBa. XapakTepuCTUKA
XUMHYECKOTO AJIEMEHTA

T10 €T0 NOJIOKEHUIO B [Ieprnoanyeckoit
cucrteme .. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHUS painyca

PackppIBaTh CMBICI IEPUOTUUECKOTO
3aKOHa.

OnuceIBaTh CTPOCHHUE TAOIHULIBI
«llepuonueckas cuicteMa XUMHYECKHUX
anemeHToB /.M. MeHnaeneeBay.
MopnenupoBaThk CTPOECHHE aTOMa,
OHEPreTUYECKUX YPOBHEU U IMOyPOBHEN
IIPU TTOMOIIY PUCYHKOB, DJIEKTPOHHBIX
KOH(UTypaluii U 3J1€KTPOHHO-
rpadguueckux GopMyiL.

[TosicHATh hU3UYECKUN CMBICIT
IIOPSIZIKOBOI'O HOMEPA, HOMEPOB IIEpUOa
Y TPYIIIBI AJIEMEHTA.

XapakTepu3oBaTh XUMUYECKUE PTIEMEHTBI
IIEPBBIX TPEX MEPUOJIOB, KAJIUW, KaJIbLIUN
Y UX COETMHEHUS I10 MTOJIO0KEHUIO

B [lepnonnueckont cucreme

J1.1. Menpaeneena.

OOBsACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
AJIEMEHTOB (U3MEHEHHUE PaInyCOB
aTOMOB, AJIEKTPOOTPULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COEIUHEHUM

B IIPE/iesIaX MaJbIX MEPHUOJIOB U ITIABHBIX
IOATPYIII C yYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METANTMYECKUX U HEMETAUTMYECKHUX
CBOWCTB I10 TPYNIIaM U IIEPUOJIAM.
3nauenue [leproauyeckoro 3akoHa

u lleproanueckor CUCTEMbI XUMUYECKUX
AJIEMEHTOB JIJIs1 Pa3BUTHUS HAYKH U
npaktuky. /.M. Mennenees — ydueHslit
Y rpakJIaHuH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3aumopelicTBUE TUAPOKCH/ 1A ITMHKA

C pacTBOpaMu KUCJIOT U IIET0YEH.
MoaenupoBaHue CTPOCHUS MOJIEKYJT
IIPY ITIOMOIIM PUCYHKOB, MOJENEN,
AIIEKTPOHHBIX U CTPYKTYPHBIX GOPMYIIL.
Ta6nuna «llepuonnueckas cucrema
XHMHYECKUX DJIEMEHTOB

JI.1. MeHnpeneeBay.

JlabopamopHvie onvimoi
O3HakoMJIeHHE C 00pa3laMy METAJIJIOB
1 HEMETAJIJIOB

YyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIK Ipynie.

BricTpauBath pa3BepHYThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C OITOPOU

Ha MH(POpMaLHUIO U3 y4eOHUKA U APYTHX
UCTOYHUKOB, B TOM yncie MHTepHeTa

3.2

XUMHUYECKasl CBA3b.
OKHCIINTENBHO-
BOCCTAHOBHUTEIILHBIC
peakiuu

Xumudeckas cBs3b. KoBaneHTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUYECKUX
snemenToB. MonHas cBsa3b. CTeneHp
okuciaeHus1. OKUCINTEIBHO-
BOCCTAHOBUTEJbHBIE peakiuu. [Iporecchbl

PackpbIBaTh CMBICII H3y4aeMbIX MOHATUH.
Onpenenars BUI XUMUYECKOU CBA3U

B COCIMHECHUH.

MopnenupoBaTh CTPOEHUE MOJIEKYIT

IIPY IIOMOILM PUCYHKOB, MOJEJIEH,
ANIEKTPOHHBIX ¥ CTPYKTYPHBIX POPMYIL.
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OKHCIICHHS] 1 BOCCTAHOBJICHHS.
OKHCIUTENN U BOCCTAHOBUTEH.
XHUMUYECKUHN IKCIIEPUMEHT: U3YUEHUE
00pa3IioB BEIIEeCTB METAJIIIOB

Y HEMETAJIJIOB, B3aUMOICHCTBUE
TUIPOKCH/IA LIMHKA C pAaCTBOPaMU KUCIIOT
Y LIEJI0YEN, ITPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3NOKEHUSI, COSTUHEHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMBITHI, WUTIOCTPUPYIOIIUE TPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3JIOKEHUsI, COCTMHEHUS)

Hcnonbs30BaTh XMMHUYECKYIO CUMBOJIUKY
JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
AJIEKTPOHHOTO OajaHca peakiui.
Ornpenensite CTENEHb OKUCIEHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB 110 (JopMyIam
¥ COCTaBJIITH (POPMYITBI OMHAPHBIX
COCJIMHEHMH 10 CTEIICHU OKHUCJICHUS
aTOMOB XHMHUYECKHUX DJIEMEHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTaHOBUTEIIb. PaccTaBiIsaATh
KO2(PPUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIHLHBIX
PEAKLMI METOJIOM JICKTPOHHOTO
OajaHca.

HaOmronaTh XUMHUYECKHE OITBITHI

10 IJIaHy, aHAJIU3UPOBATH U JIeTaTh
BBIBOJIEL.

Ucnonb3zoBate UKT mag co3panus
MOJIEJIEN, MOATOTOBKU TPE3EHTALINH,
JIOKJIaJ0B 110 TEME.

BricTpauBaTh pa3BepHyThIE MMCbMEHHBIC
Y YCTHBIE OTBETHI C ONIOPO

Ha HH(POPMAIIHMIO U3 YUCOHUKA U IPYTUX
HMCTOYHHMKOB, B TOM uncie MHTepHeTa

Wroro o pazaeny 15
PesepBHOE BpeMs 3
OBIIEE UMCJIO YACOB 68
[10 ITPOI'PAMME
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9 KVIACC

Ne
/11

HaumenoBaHue
pa3aenoB U TEM
y4eOHOro npeaMera

KomnuectBoO
YacoB

Coneprxkanue o0yueHus

OCHOBHBIE BUIBI A€ATEILHOCTH
oOy4Jaronuxcs

BelHeCTBO H XUHMHYIECCKUE PECaKIINMU

11

IloBTOpEeHUE

U yriayOseHue
3HAHUN OCHOBHBIX
pa3aenoB Kypca

8 kiacca

5

[Iepnonnueckuit 3akoH. Ilepuonnueckas
CHUCTEMa XMMHUYECKHUX JIEMEHTOB

J.1. Menneneera. CTpoeHrE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XMMHUYECKUX JIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, KaIusl, KaJblUs U UX
COE€IUHEHHUN B COOTBETCTBUU

C MOJIOKEHUEM IJIIEMEHTOB

B [lepnoanueckon cucremMe U CTpOCHUEM
UX aTOMOB.

CrpoeHue BellecTBa: BUbl XUMUYECKON
CBSI3U. TUIBI KPUCTATUTMYECKHUX
pELIETOK, 3aBUCUMOCThH CBOMCTB
BEIIIECTBA OT THUMA KPUCTATUTMYECKOU
PELIETKH U BUJA XUMAYECKOU CBSI3H.
Knaccudukanus n HoMeHKIIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSILIMXCS

K Pa3JIMYHbIM KJIacCaM HEOPTaHUYECKUX
COCJIMHECHMI, TEHETUYECKasl CBSI3b
HEOPraHUYECKHUX BELIECTB.

XapakTepu30BaTb XUMHYECKUE SJIEMEHTBI
MIEPBBIX TPEX NEPHUOJIOB, KAIHS U KaIbIUs
10 UX MOJIOKEHUIO B [leprnoanueckoit
cucteme /1. 1. Menpaeneena.
KinaccudunmpoBaTs 1 Ha3bIBaTh
HEOPraHUYECKHUE BELIECTBA U3YUECHHBIX
KJIACCOB.

OnuceiBaTh 00ITHME XUMHUUECKUE
CBOMCTBA BEMIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPAKAATh CBOMCTBA NPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaKkuu.

OnpenensTe BUJ XUMUYECKOU CBSI3U

Y TUII KPUCTAJUTMYECKON PEIIETKH
BEILIECTBA.

IIporao3upoBaTth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUSI.
BricTpauBaTh pa3BepHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha THGOPMAIIHIO U3 yUeOHNKA

Y CIIPaBOYHBIX MaTE€PUATIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAaKOMJICHUE C MOJIETSIMU
KPUCTAJUIMYECKUX PEMIETOK
HEOPraHWYECKHUX BEIIECTB — METAJUIOB
1 HeMeTaJuioB (TpaduTa u amMasa),
CJIOKHBIX BELIECTB (XJIOPUAA HATPHS)

HCTIOJIb30BAaTh U3YUYECHHBIN TOHATUMHBIN
armapar Kypca XuMuu

1.2

OcHOBHEBIE
3aKOHOMEPHOCTH
XAMHAYECKUX
peakuui

Krnaccudukanuys XuMU4ecKux peakuui
10 Pa3JIMYHBIM IpU3HAKAM (I10 YUCITY

Y COCTaBY yYaCTBYIOILIUX B pEAKLIUU
BELIECTB, M0 TEIIOBOMY 3 (DEKTY,

10 U3MEHEHUIO CTENIEHEN OKUCIICHUS
XUMUYECKUX JIEMEHTOB,

110 00paTUMOCTH, 110 Y4aCTHIO
KaTajm3aropa). IK30-

Y DHJIOTEPMHUYECKUE PEAKIINH,
TEPMOXUMHUYECKHE YPABHEHUS.
[ToHsTHE O CKOPOCTH XUMHUUECKON
peakuuu. [TonsiTue 06 0OpaTUMBIX

U HEOOPaTUMBIX XUMUYECKHUX PEAKIIHSIX.
[ToHsiITHE O TOMOT€HHBIX U FE€TEPOTr€HHBIX
peakiusx. [londarue o karamse.
IToHsATHE O XMMHUYECKOM PAaBHOBECHH.
@DaKTOpPHI, BIUAIOLIME HA CKOPOCTh
XUMUYECKON peakKIK U MOJI0KEHHUE
XUMHUYECKOTO PABHOBECHS.
OKHCIUTENTBHO-BOCCTAHOBUTEIILHBIE

PackpbIBaTh CMBICI U3y4aeMbIX [TOHATHH
Y IPUMEHSTH 3TU NOHATHUS IPU ONIUCAHUU
CBONCTB BEILIECTB U UX NPEBPALLCHUN.
KnaccupuuupoBaTs XuMu4eCcKue
PEaKLNH 110 Pa3JIUYHBIM [TPU3HAKAM.

VY craHaBiIMBaTh 3aBUCUMOCTB CKOPOCTH
XUMHUYECKON PEaKIMK OT Pa3IN4HbIX
(dhakTOpoB.

[Iporao3upoBaTh BO3MOKHOCTH
IIPOTEKaHUS XUMHUYECKUX IPEBPALICHUI
B PA3JIMYHBIX YCIOBUSX.

OrnpenensaTe OKUCIUTEID

1 BoccTtaHoBuTenb B OBP.

CocTaBisATh 3JIEKTPOHHBIN OasiaHc
peaxkuuu.

[Ipon3BOANTH BEIYMCIEHUS

M0 XUMUYECKUM YPABHEHHSIM.
VYyacTBoBaTh B COBMECTHOM paboTe

B IIape WJIU TPYIIIIE.

BricTpanBaTh pa3BepHYTHIE NNCbMEHHBIE
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peakiMu, SJIEKTPOHHBIN OallaHc
OKHCITUTENbHO-BOCCTAHOBUTEIHLHOMN
peakuun. CocTaBlIeHUE YPABHEHUI
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakIuii C UCMOIb30BaHUEM METO/1A
AJIEKTPOHHOTO OajaHca.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTHA CKOPOCTH
XUMHYECKON peakuuu OT BO3AECHCTBUS
pazIUYHBIX (AKTOPOB.

OnBbIThI, WUTFOCTPUPYIOLIUE IPUMEPDI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3I0XKEHHMSI, COETMHEHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MAaCChI
peareHTOB UJIM MPOJAYKTOB 11O
YpaBHEHUSIM XUMUYECKUX PEaKIui

Y YCTHBIE OTBETHI C OIIOPOU

Ha nH(GOPMaIUIO U3 yueOHUKA

Y CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBIA
anrapar Kypca XuMHAH

1.3

DNEKTPONUTHYECKAs
JTUCCOITHAITHSI.
XHUMUYECKUE
peakuuu

B pacTBOpax

Teopus 3JIEKTPONTUTUYECKON
JTUCCOLAALINU. DIIEKTPOIUTHI

Y HERAJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHn3M AUCCOIMAIIUN BEILIECTB

C Pa3IMYHBIMU BUJIAMH XUMUYECKOU
cBsi3u. Crenens quccounanu. CUabHbIe
U c1a0bIe SIEKTPOIIUTHI.

Peaknuu noHHoro oomMeHa. Y ciioBus

PackpbIBaTh CMBICII U3y4aE€MbIX IOHATHH,
a TaKXe CMBICII TEOPUH
AIEKTPOJUTHYECKON JUCCOLUALMH.
OOBSICHATH TPUYUHBI
3JIEKTPONPOBOJHOCTH BOAHBIX PACTBOPOB
BEILECTB, Pa3Inu4aTh Ca0ble U CUIIbHBIC
AIIEKTPOJIUTHI.

CocCTaBiATh YpaBHEHUS AUCCOIUALIAN
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MPOTEKAaHMS PEaKIMii HOHHOTO OOMEHa,
TIOJTHBIE Y COKPAIllCHHbIE HOHHBIE
ypaBHeHUs peakiuii. CBONCTBA KUCIIOT,
OCHOBAHUU U COJIEN B CBETE
MPEACTABICHUHN 00 JICKTPOIUTHIECKOMN
nucconuanu. KauecTBeHHbIE peakinu
Ha WoHbI. [lonsATHE O THApPOIU3E

coJiei.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Hccnenosanue 31eKTpONpPOBOHOCTH
pacTBOPOB BEIIECTB, IIpoliecca
JTUCCOLUALINY KUCIIOT, IIeJI0Ye

1 coJiel (BO3MOXHO MCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB).

OnbITEI, WUTIOCTPUPYIOLIKE TPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajika, BhIJIEJICHUE Ta3a,
oOpa3oBaHHE BOJIBI).

Pacnio3naBanue HEOPraHMYECKUX
BEILIECTB C MOMOILBIO KAYECTBEHHBIX
peakiuii Ha UOHBI.

JlabopamopHbwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peaKIMu HOHHOTO OOMEHAa B pacTBOpax
AIEKTPOIUTOB (C 00pa3oBaHUEM OCaJIKa,

BBIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).

KHUCJIOT, IIEJI0YEH U COJICH, OJIHbBIC

Y COKpAIlICHHbIC MOHHBIE YPABHECHHUS
XUMUYECKUX PEaKINil HOHHOTO OOMEHa,
KpaTKHE MOHHBIC YPABHEHHUS MPOCTHIX
pEaKIN TUAPOIIN3a COJEH.
XapakTepu3oBaTh 00IIHE XUMHUUECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
JIMCCOLHALINY; IOJTBEPKIAaTh CBONCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUU.
Pemiats 3xcriepuMeHTaIbHBIE 3a4a4H

10 TEME.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUECKHE
AKCTIIEPUMEHTHI, TPOBOAUTHL HAOJIOICHMUS,
JIeTIaTh BBIBOJIBI TIO pe3yJibTaTam
AKCIIEPUMEHTA NP MPOBEICHUN
J1a00PATOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

CrnenoBaTh mpaBuiIam 6€30MaCHOM
paboThI B JIabopaTopuu

[P UCTIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BAHMUSI.

[TIpoBOANTH BBIYUCICHUS IO XUMUYECKUM
YPaBHEHUSIM.

VYyacTBoBaTh B COBMECTHOM paboTe
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Ipaxmuueckas paboma:

Ne 1. Pemenue akciepuMEHTATbHBIX
3a/1a4 10 TEME.

Buviuucnenus:

10 YPABHEHUSIM XUMUYECKUX pEaKIni

B IIape WU TpyTIIIE.
BricTpanBaTh pa3BepHYThI€ TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UHPOPMALIMIO U3 YYEOHUKA U APYTUX
UMCTOYHUKOB UH(OPMALIUY, B TOM YHCIIE
HNurtepnera

Hroro no pazneny

17

HemeTaabl M MX COeIMHEHUA

2.1

OOmras
XapaKTEePUCTHKA
XAMHAYECKUX
2JIEMEHTOB
VIIA-rpynmnsl.
I"anorenn!

OO611ast xapaKTepUCTHKA TaJIOT€HOB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEepPHbIC CTETICHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTHIX BEIIECTB — T'aJIOTE€HOB.
XUMHAYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3aUMOJICUCTBUE C METAJIJIaMU,
HEMETAJUIAMHU, [IEJT0YaAMM ).
XnopoBogopoa. ConsiHast KUCIOTA,
XUMUYECKUE CBOMCTBA, IMOJTyYCHHE,
npuMeHeHue. JlercTerue xiaopa

U XJIOPOBOJOPO/Ia HA OPTraHU3M
yeJioBeKa. BaxkHenme XJI0puibl U UX
HaXO0XJICHUE B TIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThl, OTpaxkaroume Gpuanyeckue

U XUMUYECKHE CBOMCTBA TAJIOTEHOB U UX
coeMHEHU (BO3MOXKHO UCTIOJIb30BaHUE

OOBsICHATH 001ITHE 3aKOHOMEPHOCTU

B U3MEHEHHUH CBOICTB HEMETAIIJIOB U UX
COEMHEHNH B MPEIENIax MaJIbIX
MIEPUOJIOB U TJIABHBIX IMOATPYIII
[leprnoanyueckoit CHCTEMBI XUMUYECKHIX
AJIEMEHTOB C YY€TOM CTPOCHHUS UX
aTOMOB.

Xapaktepu3oBaTh (PU3UUECKUE

Y XUMHYECKHE CBOWCTBA MPOCTHIX
BEII[ECTB TaJIOTEHOB (Ha MpUMEpE XJI0pa)
U CJIOKHBIX BEIIECTB (XJIOPOBOJOPO/A,
XJIOpHJIa HATPHs), CIIOCOOBI UX
MOJIyYeHUS], IPUMEHEHHUE U 3HAUCHHE

B IIPUPOJIC U JKU3HH YEIIOBEKA.
OmnpenensTb XJOPUA-UOHBI B PACTBOPE.
[TmannpoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKUC
OKCIIEPUMEHTHI, TPOBOIUTH HAOIOICHUS,
JIeNaTh BBIBOJIBI TIO pe3yJIbTaTam
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BUJIEOMATEPHUAIIOB).

O3zHakomIIeHHE C 00pa3iaMu XJIOPHIOB
(raJIoreHu10B).

JlabopamopHubwiii onvim:

N3ydenune cBOMCTB CONSTHON KUCIIOTBI.
[IpoBeneHre KaueCTBEHHBIX pPeaKIuii
Ha XJIOPUJI-UOHBI.

lpaxmuuecxas paboma

Ne 2: TlomyyeHue COJITHOM KHCIIOTHI,
VU3YYEHHE €€ CBOWCTB.

Buviuucnenus:

10 YPABHEHUSAM XUMHUYECKHX PEAKIIUH,
€CJIM OJIH U3 PEareHToB JaH B U30bITKE

HKCIIEPUMEHTA MTPU MPOBEJCHUU
71a00PaTOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CrnenoBaTh mpaBuiIaM 0€30MaCHOM
paboThl B 1abopaTopuu

IIPY UCTIOJIb30BAHUU XUMUYIECKON
MOCY/Ibl U 000PYAOBAHUS.

BricTpanBaTh pa3BepHyThI€ TUCEMEHHBIE
U YCTHBIE OTBETHI C OTIOPOM

Ha MHGOPMAIIHMIO U3 yUYeOHUKA

U CIIPaBOYHBIX MAaTE€pUaJIOB, TPAMOTHO
WCII0JIb30BaTh U3YYEHHbIN TOHSITUNHBIN
anmapar Kypca XuMHUH

2.2

Oobmas
XapaKTepUCTHKA
XUMHUYECKHUX
AJIIEMEHTOB
VIA-rpynmnst. Cepa
U €€ COCIMHEHHUS

OO6m1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynnel. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTEIICHU
OKHCIICHUSI.

CrpoeHnue u puznueckre CBOMCTBA
MPOCTHIX BEIIECTB — KUCIIOPOJIA U CEPHI.
AJI0OTpOIHBIE MO (DUKALIMY KUCIOpOAa
U cepbl. XUMUUYECKHUE CBOMCTBA CEPHI.
CepoBo10po/1, CTpocHUE, PU3NICCKUE

Y XMMUYECKUE CBOMCTBA.

OKcubl cepbl Kak MPeCTaBUTENH
KHCJIOTHBIX OKCH/JIOB.

Cepnas xkucnota, Gpu3ndecKue

U XMMHUYECKHE CBOMCTBA (00IHe KaK

OOBsICHATH 0011IHE 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 2JIEMEHTOB
VIA-rpynmnsl 1 UX COEAMHEHUHN C YYETOM
CTPOCHHUS UX aTOMOB.
XapaxkTepuszoBaTh PU3NYECKUE

Y XUMUYECKHE CBOMCTBA TPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHEHUI
(cepoBOIOpO/Ia, OKCUAOB CEPBI, CEPHOU
KHUCIIOTBI, CyJIb(aToB), CITOCOOBI X
MOJTYYEHHUSI, IPUMEHEHUE U 3HAYEHUE
B MIPUPOJIC U )KU3HU YEJIOBEKA.
Onpenenats HATUYUE CYJIb(PaT-NOHOB
B pacTBoOpeE.

OOBSICHATH CYIITHOCTD IKOJIOTUYECKUX
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IPEICTaBUTEIIS KJIAcCa KUCIIOT
U crieruduaeckue). XMMUISCKHEe
peakiuu, Jexariiue B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MOJTy4YeHus
cepHoid kucioTsl. [Ipumenenue. Conu
CEpHOI KUCIOThI, KAUECTBEHHAS PEaKIUs
Ha cynb(aT-noH.

Haxoxzaenue cepbl 1 €€ COeTMHEHUI

B pupoje. XUMUYECKOE 3arpsi3HEHUE
OKpY’KaIOLIEH Cpeibl COETUHEHUSIMU
cepbl (KUCIOTHBIE 10K IH, 3arPsI3HEHNE
BO3]lyXa U BOJJOEMOB), CITIOCOOBI €T0
IPEIOTBPALICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomIieHHE ¢ 00pa3laMu Cephl U ee
COeMHEHUAMU (BO3MOYKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue npoiiecca oOyriivBaHus
caxapa noJi IeiCTBUEM
KOHIIEHTPUPOBAHHON CEPHOU KUCIIOTHI.
JlabopamopHvie onvimoi:

N3yueHne XMMHYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeneHre KaueCTBEHHOW peaKluK Ha
cynb(dar-uoH u HabII0ICHUE TPU3HAKA
ee MpOoTeKaHus

npo0JieM, CBA3aHHBIX C epepadoTKoM
COCIMHEHUH CEPHI.

[InaHupoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOIOICHMUS,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA.

CrnenoBaTh mpaBuiIam 6€30MacHOM
paboThI B JIabopaTopuu

[P UCTIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BaHUSI.

[Ipon3BOANTH BEIYUCICHUS

M0 XUMHYECKUM YPABHEHUSIM.
Hcnonb30BaTh MU BHITIOJTHEHUT
y4eOHBIX 3aJaHUIl TEKCThl YUEOHHKA,
CIIpaBOYHBIC MaTEPHUAIbI
(ITepuoanueckyro CUCTEMY XUMHUUECKUX
sanemenToB [I. 1. MenneneeBa, Tadmauily
PacTBOPUMOCTH KUCJIOT, OCHOBaHUM

Y COJIEN B BOJIE, DIIEKTPOXUMUYECKUN PSJT
HaIpPSHKEHUN METAJIOB).

Hcrnonb30BaTh pH BHIMOJTHEHUH
y4eOHBIX 3aJaHUI U B MPOIECcCce
HCCIIEIOBATENbCKOM NeSITETbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHYECKOTO COJEPKaHUs, CIIPABOYHbIE
Martepualbl, pecypchkl UHTepHETa
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2.3

Oobmas
XapaKTepUCTHKA
XUMHYECKUX
AIIEMEHTOB
VA-rpynunsl.

A3oT, hocdop u ux
COCIMHEHUS

OO6m1ast xapakTepUCTHKA 3JIEMEHTOB
VA-rpynibl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCIICHUS.

A3OT, pacrpoCcTpaHEHUE B IPUPOJIE,
bu3HYecKre U XUMUYECKHUE CBOMCTRA.
Kpyrosopor a3ora B mpupoze.
AMMHaK, ero GU3NIECKUE U XUMUYECKUE
CBOICTBA, MOJIyYCHUE U IPUMEHECHHUE.
Conu aMmMoHUsI, UX PUBNYECKUE

Y XUMHYECKHE CBOMCTBA, TPUMEHEHHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHHSI.

ABOTHas KUCJIOTA, €€ MOJTyYCHHE,
br3uYEeCKHe U XUMUYECKHE CBONCTBA
(oOuue Kak MpeacTaBUTENS Kilacca
KHUCJIOT U crieniupruyeckue).
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MUHEPATbHBIX
ynoO0peHuil. XUMUYECKOE 3arpsi3HeHHE
OKPYKarOIIEH CPEbl COCTMHECHUAMUA
a30Ta (KUCIOTHBIE A0/, 3arPsI3HEHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, aIoTpoITHbIE MOAUDUKAITIH
docdopa, hu3nIeCKre 1 XUMUICCKHE
cBoiictBa. Okcun pocdopa (V)

u QpocdopHas kucnora, GuznIecKue

OOBACHITH O0IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB JIEMEHTOB
VA-rpynnel 1 uX COEJUHEHHUN C y4ETOM
CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh PU3HUECKUE

1 XUMHAYECKHUE CBOMCTBA MMPOCTHIX
BEIIECTB a30Ta U pochopa u ux
COEIMHEHUI (aMMHUaKa, CoJielt aMMOHUS,
a30THOM KUCJIOThI, HUTPATOB, OKCHIA
dbocdopa (V) u dochopHOit KUCIIOTHI,
dbocdaToB), cmocoObI UX MOTYyUCHUS,
MPUMEHEHUE U 3HAaYCHUE B IPUPOJIC

U KM3HU YEJIOBEKa.

Onpenensate HOHBI AMMOHHUS U pocdat-
MOHBI B pacTBODE.

OOBACHATDH CYITHOCTH YKOJIOTHUECKUX
po0JieM, CBSI3aHHBIX C HAXO0XKICHUEM
coelMHeHui a3ota u ocdopa

B OKpY>Kalolleu cpeae.

[TmannpoBaTh M OCYIIECTBISATH

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00paTOPHBIX OIBITOB U MPAKTUYECKOU
paboTHLI.

CrnenoBath MpaBuiIaM 0€30IM1aCHOM
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U XUMHUYECKHE CBOICTBA, MOJyUYCHHUE.
Hcnonw3oBanue GpocdaToB B KAYECTBE
MUHEPAIbHBIX yIOOPEHUN.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJICHHE C PUZNIECKUMU
cBolicTBaMu a30ta, hochopa

U UX COeAMHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3zHakomiieHHe ¢ 00pa3iaMu a30THBIX
U GhochOpHBIX YI0OpEHUH.
[Tony4yenue, cobupanue, pacrio3HaBaHUE
U U3y4YCHHE CBOMCTB aMMHAaKa.
B3anMonencTere KOHIEHTPUPOBAHHOU
A30THOM KUCJIOTBI C MEJBIO
(BO3MOXKHO HCTOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

JlabopamopHvie onvimeoi:
[TpoBeneHME Ka4eCTBEHHBIX PEeaKITHit
Ha MOH aMMOHU U (pocdar-noH,

U U3y4YeHHe MPU3HAKOB UX
IPOTEKAHUS.

llpakmuueckas paboma

Ne 3: TTosmyuenue aMMuaka, U3yueHue
€ro CBOKCTB.

Buviuucnenus:

10 YPaBHEHUSAM XUMHUYCCKUX PEaKIIni

paboTHI B 1abopaTopuu

IIPU UCTIOIb30BAHUH XUMUYECKON
NOCY/Ibl U 000PYI0BAHHUS.
[Tpon3BOaUTH BEIYUCIICHUS

10 XUMHUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh IpU BBHIOTHEHUH
y4eOHBIX 3aJaHUI TEKCThl YUEOHHKA,
CIIPABOYHBIC MaTEPUAIIBI
(MepuOINYECKYIO CUCTEMY XUMUYECKHUX
anemenToB /1. 1. Menaeneena, Tabiuiy
pPacTBOPUMOCTH KUCJIOT, OCHOBaHUI

U COJIEH B BOJIE, AJIEKTPOXUMUYECKUH P
HaIpsHKEHUI METaJLIOB)
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2.4

Oobmas
XapaKTepUCTHKA
XUMHUYECKHUX
AJIEMEHTOB
[VA-rpynmnsl.
Yraepon

Y KPEMHHM, U UX
COEIMHEHUS

OO6m1ast xapakTepUCTHKA 3JIEMEHTOB
IVA-rpynmsr. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCIICHUS.

VYriepoa, amioTpoIHbIe MOAU(DUKAIIIH,
pacrpocTpaHeHue B IPUPOJIE,
dbu3HUecKre 1 XUMUYECKUE CBOWCTBA.
Ancop6uus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxcunpl yraepojia, ux pusndeckue

Y XUMUAYECKHUE CBOWCTBA, NEUCTBUE

Ha KMBBIE OPTaHU3MBI, ITOTYYCHUE

Y IPUMEHEHUE. JKOJIOTUYECKHE
Mpo0JIeMbl, CBSI3AHHBIE C OKCUIIOM
yriepona (1V), runoresa riiodaibHOTO
MOTETUICHUS KJIIMMAaTa, TapHUKOBBII

s Pexr.

VYronbHast KUCIOTA U €€ COJH, UX
dbu3nYecKre U XUMUYECKHUE CBONCTRA,
MOJIy4YEHUE U PUMEHEHUE.
KauectBennas peakius Ha kapOoHaT-
noHbl. Mcronbp3oBanue kKapOOHATOB

B OBITY, MEJTUIIUHE, IPOMBIIIJIEHHOCTH
Y CEJIbCKOM XO35IMCTBE.
[TepBoHauaNbHBIC TTOHSITHS

00 OpraHMYeCcKHX BEIICCTBAX KaK

0 COEJIMHEHUSIX yriiepoja (MeTaH, dTaH,

OOBACHITH O0IIIHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl 1 uX COEAMHEHNH C Y4ETOM
CTPOCHHUS UX aTOMOB.

Xapaktepru3oBaTh (PU3UUECKUC

1 XHMHYECKHE CBOMCTBA IIPOCTHIX
BEIIECTB yTiIepoia U KPEMHUS U UX
COEJIMHEHUM (OKCUIOB YTJIepo/a,
YTOJIBHOM KUCIIOTHI, KApOOHATOB, OKCHAA
KPEMHHUSI, KPDeMHUEBOU KUCIIOTHI,
CUJIMKATOB), CIOCOOBI X TMOJTYyYEHUS,
MPUMEHEHUE U 3HAaYCHUE B IPUPOJIC

Y )KU3HU YEJIOBEKa.

OOBSICHATH TPUYUHHO-CJICICTBCHHYIO
CBSA3b: CTPOEHUE BEIlleCTBa — CBOICTBA
— TPUMEHEHUE — Ha TIpUMepax
COEMHEHNH YTIIEpOJa U KPEMHMUSI.
OmnpenensiTe KapOOHAT- U CHIIMKAT-UOHBI
B PacTBOpE.

OOBSACHSTH CYITHOCTh SKOJIOTMYECKUX
po0JIeM, CBA3aHHBIX C HAXOXKIEHUEM
YTIIEKHUCIIOTO Ta3a B OKPY’KaOIIeH
cpere.

[TonTBepk1aTh 0COOEHHOCTH COCTaBA
OpPTraHUYECKUX BEIICCTB MPUMEpPaAMU
MPOCTHIX COSAMHEHUH (METaH, dTaH,
ATUJIEH, alleTUJIEH, 3TAHOJ, TIIMLEPHH,
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STUJIEH, alleTUJICH, 9TaHOJ, TTUIEPHH,
YKCyCHasi KHCJIOTA).

[IprponHbIE ICTOYHUKH YTIIEBOAOPOIOB
(yrosae, npupoOAHbIN ra3, HeQTh),
MPOAYKTHI UX TiepepaboTku (OeH3HH),
UX POJIb B OBITY U IPOMBIIIIICHHOCTH.
[TonsiTrie 0 OMOTOTHUECKH BaKHBIX
BEIIECTBAX: JKUpax, OesKax, yrieBoaax —
U UX POJIM B KU3HM YEJIOBEKA.
MarepuaibHOE €IMHCTBO OPTaHUYECKHUX
Y HEOPTraHUYECKUX COCIUHEHUN.
Kpemuuii, ero ¢puznyeckue

Y XUMHUYECKHUE CBOMCTBA, IOJyYEHNE

u npuMeHenne. CoeAMHEHUs] KpEMHHUS

B nipupoje. OO1ue npecTaBieHus

00 okcuge kpemuus (1V) u kpeMHHEBOH
KHCJIOTE.

Cunukarsl, X UCTOJIb30BAHKE B OBITY,
MEIUIUHE, TPOMBIIIJIEHHOCTH.
Baxnelmue cTponTenpbHbIE MATEPUAIIBL:
KepaMHKa, CTEKJIO, LIEeMEHT, OETOH,
x)ene300eToH. [Ipobiiemsl 6e30macHOTO
UCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTepHUAJIOB B TOBCEAHEBHOM KU3HH.
Xumuueckuii IKCnepuMenm:
Jlemoncmpayuu:

Mopaenu KpUCTAIITNYECKUX PEIIETOK

YKCYCHasl KHCJIOTa), B3aUMOCBSI3b
HEOPTaHWYECKUX COCTMHCHHN yTiiepoa
U OPTraHUYECKUX BEIICCTB.

OnuceIBaTh pOJIh OCIKOB, JKUPOB

Y YTJICBOJIOB B (PYHKITMOHUPOBAHUH
YKUBBIX OPTaHU3MOB, COCTAB IPUPOTHBIX
HMCTOYHHUKOB YTJICBOJIOPOJIOB, MX POJIb

B OBITY U POMBIITUIEHHOCTH.
[IpoBOIUTH BBIYMCIICHUS 110 YPaBHEHUSIM
XUMHUYECKUX PEaAKIIHM.

[1manupoBaTh M OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS,
JIeaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEIACHUN
71a00paTOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CrnenoBath mpaBuaM 0€30MacHOM
paboThI B J1abopaTopuu

P UCTIOJIb30BAHUN XUMUYIECKON
MOCY/IbI U 000PYI0BaHUS.
Hcrnonb30BaTh pH BHIMOJTHEHUH
y4eOHBIX 3aJaHUM TEKCThI YYCOHHKA,
CIIPABOYHBIE MATEPUAITBI
(ITeprognveckyro cUCTEMY XUMUYECKUX
anemenToB JI. . Menneneesa, Tabmuiry
PaCTBOPUMOCTH KHUCJIOT, OCHOBAHUH
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anmasa, rpadura, QyaepeHa.
O3HaKOMIIEHHE C TPOLECCOM acOpOLUU
PacTBOPEHHBIX BEILIECTB
AKTUBHUPOBAHHBIM yTJIEM U YCTPONCTBOM
MIPOTUBOTra3a.

O3HakoMIIEHHE C TPOYKLIHEH
CUJIMKATHOUW MPOMBIIIIECHHOCTH
(Buneomatepuansl: cuiaMKaTHas
IPOMBIIIJIEHHOCTB ).

Mopenu MoJeKyI OpraHHYeCKUX
BELIECTB.

Jlabopamopmbwiii onvim:

[Tony4yenue, cobupanue, pacrio3HaBaHUE
Y U3YYEHUE CBOMCTB YIJIEKUCIIOTO Tra3a.
[IpoBeneHne kKaueCTBEHHBIX PEaKIINil

Ha KapOOHAT U CUJIUKAT-UOHBI

Y U3y4YEeHHUE MPU3HAKOB UX

MPOTEKAHUSI.

IIpakmuuecxkue pabomol:

Ne 4, Tlony4yeHue yriekuciioro rasa,
V3yYEHHUE €r0 CBOMCTB.

Ne 5. Pemienue skCriepuMEHTAIBHBIX
3a7a4 1o TeMe «BaxxHenme HeMeTauibl
U UX COCIMHEHUSD.

Buviuucnenusa:

10 YPaBHEHUSIM XUMHUYECKUX PEAKIIUN

U cOJIeH B BOJIE, DIIEKTPOXUMUYECKUN P
HaIpsHKEHUI METAIIOB)

Hroro no pasgeny

25
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MeTaibl 1 X COeIMHEHHUS

3.1

OO0111e cBOMCTBa
METAJIJIOB

OO611ast xapaKTepUCTUKAa XUMUYECKUX
AJIEMEHTOB — METAJUIOB Ha OCHOBaHUH UX
nosoxkenus B [lepuoanueckon cucreme
XUMHUYECKUX DJIEMEHTOB

JI.11. MenneneeBa u CTpOEHUS aTOMOB.
Crpoenue MeTaiyioB. Metajnueckas
CBSI3b M METaJNTNYECKas
KPUCTAJUITMUECKas PEILETKA.
DNEKTPOXUMHUYECKUN Psi HAPSKEHUH
MeTaJI0B. PU3NYECKUE U XUMUUECKHE
cBoiicTBa MeTauioB. O0mIKe crocoob!
nosryyeHust Mmetayuios. [lonstue

0 KOppO3UHU METAIIJIOB, OCHOBHBIE
CIOCOOBI 3aIIMTHI UX OT KOPPO3HUH.
CmnaBsl (CTanb, YyT'yH, TIOPATIOMUHHM,
OpOH3a) U UX IPUMEHEHHUE B OBITY

Y TIPOMBIIIUIEHHOCTH.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

OO6pa3ipl METAJIJIOB U CIJIABOB.
N3ydeHnue pe3yapTaToB KOPpPO3UU
METAJIJIOB (BO3MOXHO UCIIOJIb30BAHHE
BUJICOMATEPHUATIOB).

Jlabopamophvie onvimbi:
O3znHakomiieHHe ¢ 00pa3iiaMu METalioB
U CIUIaBOB, UX (PU3NYECKUMU

PackpbIBaTh CMBICI N3Y4aeMbIX TOHSATHI
Y IPUMEHSTH 3T MOHSITHSI IPH OTIUCAHUU
CBOWCTB BEILECTB U UX IPEBPALLICHUM.
OOBACHATH 001IIE 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMCTB JIEMEHTOB-
METAJIJIOB ¥ UX COCIMHEHUH C yIEeTOM
CTPOCHHS UX aTOMOB.

XapakTepru30BaTh CTPOCHUE METAILJIOB,
o01mue GU3NIEeCKue U XUMHUIECKHE
CBOMCTBa METAJIOB.

XapaxkTepu30oBaTh 00IIKE CITOCOOBI
[OJTyYEHUS] METAJLIOB.

OnuceIBaTh CIOCOOBI 3aIUTH METAIIJIOB
OT KOPpPO3HH.

Crnenosath mpaBuiiam 6€30MacHOM
paboThI B 1a00OpaTOpHUU

IIPU UCTIOJIB30BAHUN XUMUYIECKON
NOCYJIbl U 000PYI0OBAHHUS.
[Tpon3BOANTE BEIYUCICHUS

110 YpaBHEHUSM XUMUYECKUX PEaKIInH,
€CJIM OJIUH U3 PEareHTOB COAEPIKUT
OpUMECH.

YyacTBOBaTh B COBMECTHOM padoTe

B IIap€ WJIM TpyIIIe.

Hcnonb30BaTh Npy BHITTOTHEHUN
y4eOHBIX 3a/laHuM TEKCThI y4eOHUKa,
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CBOMCTBaMHU.

Buiuucnenus:

110 YPaBHEHUSIM XUMUYECKUX PEaKIIU,
€CJIA OJIMH U3 PEAreHTOB COACPKUT
npuMecu

CIIPAaBOYHBIE MaTEpHUaIbI
(ITleppoanyeckyro CUCTEMY XUMUYECKUX
snemenTtoB [I. 1. Menaeneesa, Tabmauiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHHM

Y COJIEH B BOJIE, DIEKTPOXUMHUYECKHUM P
HaIpPsHKEHUI METaJIOB)

3.2

Baxueiinme
METAaJUIBbI U UX
COEIMHECHUS

16

[IlenouHble METAJIIBI: TOJOKEHUE

B [leproanueckoi cucTreMe XMMHUYECKUX
anemenToB .. Menneneena,

CTPOCHUE UX aTOMOB, HAXOXKJICHUE

B Iipupojic. PU3nuecKue 1 XUuMHUYECKHE
CBOMCTBA (Ha MpUMepe HATPUs

1 kanust). OKCUIbI U THAPOKCHUIBI HATPUS
u kanud. [[puMeHeHune menounbIx
METAJJIOB U UX COCIUHECHUM.
[[{enoyno3eMeNbHbIE METAIbI MAarHUM

1 KaJIBIIUH: TIOJIOKEHHE

B [leproanyeckor cucteMe XMMHUYECKUX
sanemeHTOB .M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0X/ICHUE B IIPUPO/IE.
DOU3N4YECKNE U XUMHUYECKHE CBOMCTBA
MarHus ¥ Kajibliusg. Baxxkaeime
COCJIMHEHUA KaJbIUs (OKCHUI,
TUJPOKCHU, COJTHN ). JKECTKOCTH BOBI

U CIIOCOOBI €€ YCTpaHEHUSI.

AJTITOMUHUHN: TIOJIO)KEHUE

B [lepuoanueckoi cucreme

OOBSACHATH 00IIIME 3aKOHOMEPHOCTH

B MI3MCHCHHMH CBOMCTB 3JICMEHTOB-
METaJIJIOB M UX COCIMHECHHH B IPYyIINax

C YUYE€TOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh (PU3NIECKUC

¥ XUMHYECKUE CBOMCTBA MPOCTHIX
BEIIECTB METAJUIOB U UX COCIMHECHUH
(OKCUIOB, TUAPOKCHUIOB, COJIEH),
CIIOCOOBI UX TIOJTYYCHHSI, TPUMEHEHUE

Y 3HaYCHUE B TIPUPOJIC U KU3HU
YyeJIOBEKa.

YcranaBauBaTh NPUIUMHHO-
CJICZICTBEHHYIO CBSI3b: CTPOCHHE
BEIIIECTBA — CBOMCTBA — NMPUMECHCHHUE —
Ha IIpUMepax U3y4aeMbIX BEIECTB.
Pacno3HaBaTh ¢ MOMOIIEIO KAYECTBEHHBIX
peaKIuii HOHbI METaJUIOB: MarHus,
KaJIbIHs, aTFOMUHUS, HHKA, xkere3a (1)
u xxenesa (III), meau (1I).

JlokasbIiBaTh aM(OTEPHBIN XapaKTep
OKCHJIOB U THJIPOKCHIOB aJTFOMUHUS
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XUMHUYECKHUX JIEMEHTOB
JI.11. MenaeneeBa, CTpOEHHE aTOMa,
HaxoXJeHue B mpupojae. Puzndeckue

1 XUMHYCCKHE CBOMCTBA aTFOMHHUS.
Am@oTepHbIe CBOWCTBA OKCHIA

Y THIPOKCHIA ATFOMUHUS.

Keneso: nonoxenune B [leprnonnueckon
CHUCTEME XUMHUYECKHUX IJICMEHTOB

.. MenneneeBa, CTpOEHHE aToMa,
HaxoXXJIeHUE B mpupojie. Dusznueckue

U XMMHUYECKHE CBOMCTBA JKele3a.
Oxcupl, TuAPOKCUIBI U coin skese3a (I1)
u xene3a (III), ux cocras, cBolicTBa

Y MOJTy4YEeHUE.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOJICHCTBHS OKCHJIA
KaJIbIIAS M HATPHS C BOJOM (BO3MOYKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OxkpammBaHue MIIAMCHA HOHAMH
HATPHs, KAIHS U KaJIbIIH

(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB).

HUccnenoBanne CBONCTB KECTKOU BOJIBL.
IIporecc ropeHus xene3a B KUCIOPOJIe
(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

U IIUHKA.

[InanupoBaTh U OCYHIECTBIATH

HA NPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIIOICHUS,
JieNaTh BBIBOJIBI 110 PE3YJIbTATaM
AKCIIEPUMEHTA MIPU NPOBEIECHUN
71a00pPaTOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CnenoBats npaBuiiaM 0e30nacHOM
paboThI B 1ab0OpaTopuu

IIPU UCIIOJI30BAaHUHU XUMHUYECKOM
oCyAbl 1 000PYIOBaHMUSL.
[Tpon3BOAUTE BEIYUCIIECHUS

10 XUMHYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOI paboTe

B Mape WK Ipynie.

BricTpauBath pa3BepHyThIe TUCHMEHHbIE
Y YCTHBIE OTBETHI C ONOPOU

Ha UHGOPMALIMIO U3 yYeOHUKA

Y CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
VICII0JIB30BAaTh N3YYEHHBIN TOHATUHHBIN
amnrmnapar Kypca XuMHH
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Jlabopamophsie onvimbi:

[IpoBeneHre Ka4eCTBEHHBIX pPeaKIuit
Ha MOHBI (MarHus, Kajablus, aTFOMUHUS,
uHKa, xenesa (1) u xemnesa (111), meau
(IT), onucanue NprU3HAKOB UX
MIPOTEKAHUSI.

HccnenoBanne aMmpOTEpHBIX CBOHCTB
TUAPOKCUA ATTFOMUHHUS U THAPOKCHUIA
[IUHKA.

IIpakmuuecxue pabomol:

Ne 6. J)KecTKOCTb BOJIBI U METO/IBI €€
YCTpAHECHHUS.

Ne 7. PeuieHue sKCriepuMEHTAIBHBIX
3a71a4 o TeMe «BakHenme MeTanbl
U UX COCAUHEHUS.

Buiuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIU OJIUH U3 PEareHTOB J]aH B U30bITKE
WJIU COJICPXKUT MPUMECH;

MacCOBOM JI0JIM BBIXOJ1a TTPOTYKTa
peakiumn

Uroro no pazgeny 20
XuMHSA ¥ OKPYKAKOLIAs cpeaa
4.1 | Xumus 3 BemectBa u maTepuasl B NOBCEIHEBHON | XapaKTEPU30BaTh POJIb XUMUU

Y OKpYKarorast
cpena

KU3HU 4enoBeka. bezomacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX
peakuuii B ObITy. [lepBas nomomipb

B Pa3IMYHBIX cepax AesITCIbHOCTH
JIFOJ€H, OCHOBHBIEC BEIIECTBA
Y MaTepuaibl, IPUMEHIEMbIC B )KU3HU
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IPU XUMUIECKUX
OXKoTax U

OTpaBJICHUSX.

XUMUYECKOE 3arpsI3HCHHE
OKpY>Karouien cpeipl (mpeaeabHas

A0IMyCTUMasl KOHLCHTpAIKMA BCIICCTB.

Poas xumun

B PELIEHUU SKOJOTUYECKHX MPOOIIEM.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

N3yuyenue 06pa3oB MaTepraioB
(cTexI10, CIIaBbl METAJUIOB,
MOJIMMEPHBIE MATEPHUAIIBI)

COBPEMEHHOTO YeJIOBEKa.
OOBICHATD yCIIOBUS 0€30I1aCHOTO
MCTIOJIb30BaHUS BEIIECTB U XUMUIECKIX
peakiuii B OBITY.

AHaTM3UpPOBATh U KPUTHICCKU
OIICHUBATH WH(OPMAITHIO O BIUSHUH
ITPOMBITIUICHHOCTH, CEJTLCKOTO
XO3SIMCTBA, TPAHCIIOPTA U JIP. HA
COCTOSIHHE

OKPYXaroUIEn CPEbI.

YMeTb 0Ka3bIBaTh MEPBYIO MOMOIIIb

IPU XUMUYECKUX 0XKOTaxX
oTpaBiieHusx. [[punumars ygactue B
00CYXXIEeHUH MPOOIeM XUMUYECKON U
IKOJIOTHYECKOM HAMPaBIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MTO3UIIHIO
1o npobieme

W TIpeJTaraTh BO3MOKHBIC TTyTH €€
peIIeHHS

Wroro mo pazaeny: 3
PesepBHOE Bpemst 3
OBLLEE UYMCJIO 68
YACOB

I10 I[TPOIPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBO 4acos
Ne HaunmenoBanme pa3aesioB K n JuiekTpoHHbIE (UG POBbIE)
n/n U TeM MPOrpamMmbl Bcero OHTPOJILHLIC pakTiraecKue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumust — BakHas1 00J1aCTh Bu6nuorexa LIOK
11 €CTECTBO3HAHHUS U 5 2 https://m.edsoo.ru/7f41837c
' MIPaKTUYECKOU ['JIOBAJI-JIAB https://globallab.ru/
JEATEeIIbHOCTH YEJIOBEKA
bubmuoreka LIOK
1.2 Bemectsa u xumuseckue 15 1 https://m.edso0.ru/7f41837¢
peaxiiiu I'JIOBAJI-JIAB https://globallab.ru/
Hroro mo pazueny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
bubmmorexa [IOK
21 Boznyx. Kucnopon. 6 https://m.edsoo.ru/7f41837c
' IlonstHe 06 oxcuaax I'JIOBAJI-JIAB https://globallab.ru/
bubmuorexa LIOK
2.2 Bozopon. [onstue o 8 1 https://m.edso00.ru/7f41837c
KHCJIOTaxX 1 coIix IJIOBAJI-JIAB https://globallab.ru/
butmoreka [IOK
23 Bopna. Pacteopsl. [lonstue 5 1 1 https://m.edsoo.ru/7f41837c
' 00 OCHOBAHHMAX I'JIOBAJI-JIAB https://globallab.ru/
OCHOBHBIC KIIACCHI bubimoreka [TOK
2.4 HEOpPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f41837c
COCIMHEHUN I'JIOBAJI-JIAB https://globallab.ru/

HWroro no pazneny 30



https://m.edsoo.ru/7f41837c
https://globallab.ru/
https://m.edsoo.ru/7f41837c
https://globallab.ru/
https://m.edsoo.ru/7f41837c
https://globallab.ru/
https://m.edsoo.ru/7f41837c
https://globallab.ru/
https://m.edsoo.ru/7f41837c
https://globallab.ru/
https://m.edsoo.ru/7f41837c
https://globallab.ru/

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 31emMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.
XuMnueckas cBsizb. OKMCJIANTENTbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[Tepuoanueckuii 3aKOH U

[Tepuoanueckas cucrema Bubmorexa LIOK
31 XHMHYECKHX 51eMEHTOB J1 7 https://m.edso0.ru/7f41837c
' ) T'JIOBAJI-JIAF https://globallab.ru/
N. Menaeneea. Ctpoenue
aroMa
XHUMHUYECKast CBA3b.
OKHCIUTENBHO- bubmmorexa LIOK
3.2 8 2 https://m.edso0.ru/7f41837c
BOCCTAHOBHTCIILHBIC TJIOBAJI-JIAB https://globallab.ru/
peaku
bubmuorexa LIOK
Hroro no pazueny 15 https://m.edsoo.ru/7f41837c
T'JIOBAJI-JIAD https://globallab.ru/
bu6nunoreka IJOK
PesepBHOE BpeMms 3 https://m.edsoo.ru/7f41837c

T'JIOBAJI-JIAD https://globallab.ru/

OBIIEE KOJIMYECTBO YACOB

[10 [TIPOT'PAMME 68 > >
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https://m.edsoo.ru/7f41837c
https://globallab.ru/
https://m.edsoo.ru/7f41837c
https://globallab.ru/
https://m.edsoo.ru/7f41837c
https://globallab.ru/
https://m.edsoo.ru/7f41837c
https://globallab.ru/

9 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KOﬁHTpO.]IbeIe H[%aKaneCKne 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3nes 1. BemecTBO 1 XMMHYeCKHE peaKIuu
bubmnoreka IIOK
11 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 1 https://m.edsoo.ru/7f41a636
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca I'JIOBAJI-JIAB
https://globallab.ru/
bubmnoreka IIOK
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 https://m.edso00.ru/7f41a636
' peakiui TI'JIOBAJI-JIAB
https://globallab.ru/
bubmmoteka [IOK
1.3 ONEKTPONUTHYECKAs AUCCOLUALIUSL. 8 1 1 https://m.edso0.ru/7f41a636
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX I'VIOBAJI-JIAB
https://globallab.ru/
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
bubmmoteka [IOK
21 OO11ast XxapaKTepUCTHKA XUMHYECKUX 4 1 https://m.edsoo.ru/7f41a636
' anemeHToB VIIA-rpynmsl. ["anorenst I'JIOBAJI-JIAB
https://globallab.ru/
OO11ast XxapaKTepUCTHKA XUMHUYECKUX bubmorexa LIOK
29 snementos VIA-rpymmst. Cepa i eé 6 https://m.eds00.ru/7f41a636
' ) TI'JIOBAJI-JIAB
COC/MHCHHA https://globallab.ru/
OO1m1ast XapaKTepPUCTHKA XUMHYECKUX bubmiorexa LJOK
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 7 1 https://m.eds00.1u/ 741636
' ' ’ I'JIOBAJI-JIAB

COCOAMHCHUA

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

OO01mas XxapakTepUCTHKA XUMUIECKUX

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

24 9/IEMEHTOB IVA-rpynmsl. Yriepon u 8 JIOBATL-JIAE
KpPpEMHHU U UX COCAUHCHUS httpS//QIOba”aer/
Hroro mo pazneny 25
Pa3zgen 3. MeTa/iIbI M BX COeTUHEHU ST
bubnuorexa [JOK
o https://m.edsoo.ru/7f41a636
3.1 OO01111e cBOMCTBA METAIIJIOB 4 JIOBATLJIAE
https://globallab.ru/
bubmuorexa [JOK
3.2 Baxkueiiime MeTaisl U UX COSIUHEHUS 16 https://m.eds00.ru/7141a636
' TJIOBAJI-JIAB
https://globallab.ru/
Hroro no pazneny 20
Pa3nes 4. Xumus u oKpy:kawmasi cpeaa
bu6nuoreka [IOK
4.1 BemectBa u Matepuansl B )KM3HU YEJIOBEKa 3 https://m.ds00.ru/7f41a636
' T'JIOBAJI-JIAB
https://globallab.ru/
Htoro mo pazneny 3
bu6nunorexa LIOK
Pe3enBHOE BPEMsL 3 https://m.edsoo.ru/7f41a636
p P [JIOBAJI-JIAB
https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41a636
https://globallab.ru/
https://m.edsoo.ru/7f41a636
https://globallab.ru/
https://m.edsoo.ru/7f41a636
https://globallab.ru/
https://m.edsoo.ru/7f41a636
https://globallab.ru/
https://m.edsoo.ru/7f41a636
https://globallab.ru/

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypchl
IIpeamer xumun. Poiab XMMUU B KU3HA
1 bl 1 https://m.edsoo.ru/7efb3c3c
yenoBeka. Tena u BemecTna
2 TTousTue o MeTomax MO3HAHUS B XUMUHU 1 https://m.edsoo.ru/9f459e9a
[IpakTuueckas padbora Ne 1 «IIpasuiia
a00TBI B 1a00paTOPUU U TIPUEMBI
3 P patop P 1 https://m.edsoo.ru/ab2a57ch
oOpariieHus ¢ 1a60paTOpHBIM
000pyI0BaHUEM
UucTteie BemecTBa u cmecu. Criocod
4 HI . veen. 1 i 1 https://m.edsoo.ru/8dffeead
pasneneHusi cMecein
[TpakTuyeckas padora Ne 2
5 «Paznenenue cmeceii (Ha npumepe 1 https://m.edsoo.ru/d9adcf25
OYHUCTKHU TTOBAPEHHON COJIN)»
6 ATOMBI M MOJICKYJTBI 1 https://m.edso0.ru/434a3592
XUMHUYECKHUE IIEMEHTBI. 3HAKU
7 1 https://m.edso00.ru/3a97f7e6
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB
[IpocTeie U ClOKHBIE BELIECTBA https://m.edso0.ru/8d153ab3
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE https://m.edsoo.ru/b44af747
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckasi popmyna. BaneHTHOCTD 1 https://m.edsoo.ru/3adc28cl
aTOMOB XUMHMUYECKHUX 3JIEMEHTOB
11 OTtHocuTeNnbHASI aTOMHAs Macca. 1 https://m.edsoo.ru/fac67eel
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OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca

12

13

MaccoBas J0JIs1 XUMHYCCKOT'O
9JICMCHTA B COCIMHCHHNH

KomnuectBo BemecTsa. Moib.
MomnsipHast macca

https://m.edsoo.ru/95bch8f5

https://m.edsoo.ru/668edb4a

14

dusnueckue U XUMUYCCKUE SIBICHUS.
XuMuueckas peakuus

https://m.edsoo.ru/8b878fcf

15

16

[Ipu3Haku u ycnoBusi MPOTEKaHUS
XUMHYECKUX PEaKIUi

3akoH COXpaHCHHA MACChI BCIICCTB.
XUMHUYECKHE YpaBHCHUA

https://m.eds00.ru/84214963

https://m.edsoo.ru/aalc152d

17

Breraucnenus KOJINYECTBA, MaCChbl
BCIICCTBA IO YPABHCHUAM XUMHYCCKUX
peakuuii

https://m.edso0.ru/b1656492

18

19

20

Knaccudukanmss XuMUuecKkux peakiuia
(coenuHeHus, pa3IoKeHHUs,
3aMelIeHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O000IIeHNE U

cUCTEMaTH3aInsI 3HaHUH

KonrtponsHas padora Nel mo reme
«BemecTBa 1 XUMHYECKUE PEAKLIUN»

https://m.edsoo.ru/fe58191f

https://m.edsoo.ru/213bbeaf

https://m.edsoo.ru/cc95e5ed

21

Boznyx — cmechk ra3os. Cocras
Bo3ayxa. Kucinopon — snemeHT u
npocroe BemiecTBo. O30H

https://m.edso0.ru/237315cf

22

dusnueckue U XUMUYSCKUE CBOMCTBA
KHCJIOpo/ia (peaKIuy OKUCICHUS,
ropenue). [lonsTue 06 okcumgax

https://m.edso0.ru/67245d2f
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23

CriocoObI osTy4eHHs KUCIOPOaa B
1abopaTopuu U MPOMBIIUIEHHOCTH.
[Ipumenenue kucnopoa

https://m.eds00.ru/896247cb

24

TennoBoii 3¢ ekt xumMuaeckoit
peaKIyu, OHSATHE O
TEPMOXHUMHUYECKOM YpaBHEHHH, K30~ U
SHJIOTEPMHUUECKHUX PEAKIUIX

https://m.edsoo.ru/4d71febb

25

26

27

TorumBo (HedTh, yroias U METaH).
3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €T0
MPEAOTBPAICHUS

[IpakTrueckas padora Ne 3 o Teme
«[lony4yenue u cobupanue KUCIOPO/Ia,
W3YyYEHHUE Er0 CBOMCTB)

BOI[OpOI[ — DJICMCHT U IPOCTOC
BemecTBo. Haxoxxnenue B npupone

https://m.eds00.ru/62a61752

https://m.edso00.ru/329545c9

https://m.edso00.ru/2325645f

28

duznueckre 1 XUMUYECKHE CBOMCTBA
Bosiopoaa. [Ipumenenne Bogopoaa

https://m.edsoo.ru/ae9eb4b5

29

30

IlonsTHe 0 KMCIIOTaX U COJIAX

Crioco0bl TToTy4eHust BOAOPO/Ia B
naGopaTtopuu

https://m.edsoo.ru/d743bf8d

https://m.edsoo.ru/8dbbbc9b

31

[IpakTuueckas pabora Ne 4 o Teme
«Ilomyuenue u cobupanue BoopoJa,
W3y4YEHUE €r0 CBOMCTB)»

https://m.edso0.ru/37a3324a

32

33

MossipHblii 00BEM ra30B. 3aKOH
ABorazipo

Brrunciienus 00bEMa, KOJIMUECTBa
BEILIECTBA ra3a 0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WA 00BEMY

https://m.edsoo.ru/714a252d

https://m.edso0.ru/25858514
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34

Beruucienus 006EMOB ra3oB IO
YPaBHEHHIO pEaKllMi Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIIEHUI ra30B

https://m.edsoo.ru/ae3d2633

35

36

37

duznyeckre 1 XMMHUUECKHE CBOCTBA
BOJIBI

CocraB ocHoBanui. ITousaTue 00
WHIUKATOpax

Bona kak pactBoputens. HacbliieHHbie

W HCHACBIIICHHBIC paCTBOPLI. MaccoBas
A0JIs1 BEIECTBA B paCTBOPEC

https://m.edsoo.ru/272b514c

https://m.edsoo.ru/3d2634ef

https://m.edsoo.ru/2b19b4el

38

[IpakTuueckas padbora Ne 5 o teme
«IIpuroroBiieHHE PACTBOPOB C
onpeaeIEHHON MacCOBOM JT0IeH
PacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/9f55a219

39

40

41

Kontponbnas padota No2 o teme
«Kucnopoa. Bonopoa. Boga»
Oxcunsl: cocTaB, KiacCupUKaLIUs,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJIOB

https://m.edsoo.ru/c1c97fe3

https://m.edsoo.ru/c321335c¢

https://m.edsoo.ru/bce52bca

42

OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS,
HOMEHKJIaTypa

https://m.edsoo.ru/cad9bc8a

43

44

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHU

Kucnotsl: cocras, kinaccudukarus,
HOMEHKJIaTypa

https://m.edsoo.ru/eb3b238b

https://m.edsoo.ru/c589a687

45

[TonydyeHue 1 XuMHYECKHUE CBOICTBA

https://m.edsoo.ru/d2cc4664
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KHCIIOT

46

47

48

Conu (cpeaHue): HOMEHKIATypa,
CIOCOOBI OTYYEHHUS, XUMHUECKUE
CBOMCTBA

[Ipaktrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COEIUHECHUIN»

I'eneTnyeckas cBs3b MCXKAY KillaCCaMu
HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

https://m.edsoo.ru/66bad57a

https://m.edsoo.ru/ef5f5h6d

https://m.edsoo.ru/3eafb436

49

50

51

O06001IeHYE ¥ cCUCTEMATU3aLMUs 3HAHUI

KonTponbnas pabota Ne3 mo teme
"OCHOBHBIE KJIACCHI HEOPTraHUYECKUX
coeTuHeHun"

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I

XUMHYECKHUX 3IeMEHTOB. [IoHATHE O
rpyniax CXOAHbIX 3JIEMCHTOB

https://m.edsoo.ru/aedf982e

https://m.edsoo.ru/53e93cf2

https://m.edsoo.ru/45cb955f

52

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucTeMa XUMHYECKHUX
anemeHToB /I. . Menaeneena

https://m.edsoo.ru/acfe3f3c

53

54

[Iepuonsl, rpynmsl, MOATPYIIIBI
Crpoenue atomoB. COCTaB aTOMHBIX
sanaep. M3oTonsl

https://m.edsoo.ru/dd7cc851

https://m.edsoo.ru/b34e5fbl

55

CtpoeHue 3JIeKTPOHHBIX 000709eK
aTOMOB 311eMeHTOB [lepnonnueckon
cuctemsl /[. 1. MenaeneeBa

https://m.edsoo.ru/fb64d6ef

56

XapakTeprucTuKka XMMHYECKOTO
AJIEMEHTA TI0 €ro MOJI0KEHUIO B

https://m.edsoo.ru/3627afb4
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IIepunonnueckoii cucreme /1. Y.
Meunneneena

3nauenue [lepuoauyeckoro 3akoHa ass
pa3BuTHUA HAayKu U npaktuku. . 1.

57 . https://m.edso0.ru/83762e95
MenaeneeB — y4€HBIN, IEJAror U
rpa)xIaHuH
PesepBusblii ypok. O0001IEHNE 1
58 CI/ICTEMaTm:p WSl 3HAHWH / bubnnorexa [JOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas paboTa
KonTponbnas pabota Ne4 mo teme
bubnuoreka [{OK
59 «CtpoeHne aroma. XUMHUYECKAs CBSI3hY
. https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepovHas paboTa
9
60 JICKTPOOTPHIATEILHOCTD aTOMOB https://m.edso0.ru/2667a766
XUMHAYECKHUX DJIIEMEHTOB
61 Wonnas xumuueckas CBS3b https://m.edsoo.ru/2628cf49
K
62 OBAICHTHA HOIBIPHAT XHMITHECKas https://m.edso0.ru/67fb6476
CBA3b
KoBanenTHas Hero a ecka
63 BAICHTHA HEMOILIPHAT XHMHUHCCKAd https://m.edsoo.ru/f32e6211
CBA3b
64 CreleHb OKUCIEHUS https://m.edsoo.ru/fe73b9dc
0 R
65 KACIUTEIBHO-BOCCTAHOBUTEILHBIE https://m.edsoo.ru/665e2d2d
peakuuu
66 OKXUCIIUTEN U BOCCTAHOBUTENN https://m.edsoo.ru/eb264264
PesepBHelit ypok. O6001IeHNE 1
67 CHUCTEMATHU3AaIHI 3HAHUH 10 TEME https://m.edso0.ru/62539d2c
«CtpoeHne aroma. XUMUYECKas CBS3b)
P 7 . 06006
68 C3CPBHDI YPOK ObIHeHIE 1 https://m.edsoo.ru/c8769b1b

cUCTeEMAaTH3alusd 3HaAaHUN
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl

[Tepuonuueckuii 3aKOH.
[lepuonuueckas cuctema

1 pHoL 1 https://m.edso0.ru/ac197bf5
XUMHUYECKUX dieMeHToR /I, M.
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX 3JICMCHTOB 1 https://m.edsoo.ru/44bdf4b2
MEPBBIX TPEX NEPUOJIOB
Knaccudukamnus n HOMeHKIIaTypa

3 uican, P 1 https://m.edsoo.ru/d96e16b9
HEOPraHUYECKHUX BEILECTB
Buap XumMu4deckoii CBSI3HM U THIIBI

4 . . 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEIIETOK
KonrtponbHast padora Nel no treme

5 «IToBTOpEeHuUe u yriydaeHne 3HaHUH 1 1 https://m.edsoo.ru/2a531ece
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca
Knaccudukarus xuMuaeckux

6 (Vb & 1 https://m.edso0.ru/61f97329
peakuuii o pa3IuyHbIM MPU3HAKAM
[TonsATHE O CKOPOCTH XUMHUYECKOM

7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
TETEPOTCHHBIX PEAKIIHUSIX
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.

8 DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1 https://m.edsoo.ru/afbc35b2

XHUMHYSCKOMU PEaKIMU U IMOJIOXKCHUC
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XUMHYCCKOI'O paBHOBECUSA

10

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE
peakiuu

Teopust 31EKTPOTUTHYECKON
nucconuanui. CUiibHbIE U c1a0ble
ANEKTPOJIUTHI

https://m.edsoo.ru/16ddaal?

https://m.edso00.ru/965c6a66

11

HonHbIe ypaBHEHHsI peakui

https://m.edsoo.ru/43f4b85c

12

13

14

XHWMHYECKHE CBOMCTBA KUCIIOT U
OCHOBAaHMH B CBETE IIPEICTABICHUN
00 3JIEKTPOIIUTUIECKON AUCCOIHALIUH

XHUMHAYECKHE CBOICTBA COJIEH B CBETE
npeACTaBICHUH 00
AIEKTPOJUTUYECKON JUCCOLMAIITT

[TonsiTe o ruaponuse conen

https://m.edsoo.ru/9adee23c

https://m.edso00.ru/339ae525

https://m.edsoo.ru/be3c2519

15

16

17

O000I1IIEHNE U CUCTEMATHU3AIINS
3HAHUH

ITpakTruyeckas padora Ne 1.
«PenieHne skcriepuMEHTATBHBIX
3a1au»

KonTponbnas padora Ne2 o teme
«DNEKTPOIIUTHYECKAS TUCCOLIUALIHSL.
XUMHUYECKUE PEaKIK B PACTBOPaxX»

https://m.edsoo.ru/78322bfb

https://m.edsoo.ru/c172d37d

https://m.edsoo.ru/2b5a2162

18

OO6m1ast XapaKTeprCTHUKA TaJOTeHOB.
XUMHUYECKUE CBOMCTBA HA PUMEPE
XJiopa

https://m.edsoo.ru/c3eaeb47

19

Xnoposonopoa. ConsiHast KUCIIOTa,
XMMHYECKHE CBOMCTBA, MTOy4YeHHE,
IpUMEHEHHE

https://m.edsoo.ru/daf6b6e7
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20

[IpakTnueckas padora Ne 2 o teme
«[TonyueHnue COMAHOM KUCTOTHI,
n3ydeHue e€ CBOMCTB»

https://m.edsoo.ru/9a2bd4de

21

Beruucnenus no ypaBHeHHUIM
XUMHYECKHUX PEAKIIHid, €CIIU OJIUH U3
peareHToB J1aH B U30BITKE

https://m.edsoo.ru/fa37c94c

22

23

24

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynibl

AnIoTpOmnHBIC MOAU(UKAITUN CEPBHI.
Haxoxnenue cepbl 1 €€ coeTuHeHU N
B MpUpoJie. XUMHUYECKHE CBOMCTBA
cephl

CepoBoj10poj1, CTpOEHUE,
¢bu3nuecKkrue U XUMHUYeCKre CBONCTBA

https://m.edsoo.ru/e79ebfa3

https://m.edsoo.ru/5e3339bd

https://m.edsoo.ru/384dcc68

25

Oxcunpl cepbl. CepHasi KHCIIOTA,
(bu3UYeCcKre U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/ae5652f6

26

XUMUYECKUE pEeaKLnH, JIEKAIINE B
OCHOBE IPOMBIIIUIEHHOTO crioco0a
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XHWMHUYECKOE 3arpsi3HEHUE
OKpY>Kalollen cpelibl COETUHEHUSIMU
cepbl

https://m.edsoo.ru/acc7d4bf

27

28

Brruncienne MaccoBOU JTOJIH BEIXOJA
MPOAYKTa PEaKIUU

OO01mas xapakTepuCcTUKa SJIEMEHTOB
V A-rpynibl. A30T, paclipoCTpaHEHHE
B IIpUpoze, GU3ndYecKue u

https://m.edsoo.ru/7dac2b46

https://m.edsoo.ru/6bfdf145
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XUMHYECKUE CBOUCTBA

29

30

31

AMMuak, ero ¢puznyeckue u
XUMHUYECKHUE CBOMCTBA, MOJIYYECHUE U
MIPUMEHEHHE

[IpakTrueckas padota Ne 3 o Teme
«[Tonydyenune aMMuaka, U3y4eHue ero

CBOICTBY»

A30THAas KUCIOTa, €€ (hu3ndecKue u
XUMHUYECKHE CBOICTBA

https://m.edsoo.ru/e69bfb89

https://m.edsoo.ru/f4c23a53

https://m.edsoo.ru/f2d85456

32

Hcnonp30BaHue HUTPATOB U COJECH
aMMOHMSI B KAUECTBE MUHEPAITBbHBIX
ynoopennidi. XuMu4eckoe
3arpsiI3HEHUE OKPYKAIOIIEH Cpebl
COEZIMHEHUSIMH a30Ta

https://m.edsoo.ru/7fbdef49

33

®docdop. Oxcun pochopa (V) u
dbocdhopnas kucnota, PU3NIECKHUE U
XMMHYECKHE CBOMCTBA, MOJTyYCHUE

https://m.edsoo.ru/c8af5f46

34

35

36

Hcnonb3oBanue GocaToB B
Ka4yecTBE MHUHEPAIBHBIX YIOOPEHUH.
3arpsi3HeHue IPUPOTHON Cpeibl
dbocdharamu

VYraepon, pacnpocTpaHeHHE B
npupoje, Gu3ndeckue 1 XUMUYECKHe
CBOMCTBa

Oxcupl yriaepoaa, ux pusnueckue u
XUMHUYECKHE CBOICTBA.
DKosornyeckue npoodIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

https://m.edsoo.ru/79c51b82

https://m.edsoo.ru/eal6ee43

https://m.edsoo.ru/a6915c¢71
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37

YrospHasg KUCIIOTa U €€ COJIU

https://m.edsoo.ru/36a13d99

38

39

40

[IpakTrueckas padota Ne 4 o Teme
"IlosryueHue yrieKucioro rasa.
KayecTBenHast peakius Ha KapOOHaT-

noH"

[lepBoHayanbHbIE TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KakK O
COEIMHEHUSX yIiIepo/ia

Kpemuuii u ero coeguHeHus

https://m.edsoo.ru/4de4a8dc

https://m.edsoo.ru/822fb263

https://m.edsoo.ru/1e94ee3a

41

[IpakTnueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«Baxknelmme HeMeTaIIbl U UX
COCITUHEHHUS

https://m.edsoo.ru/d72fa3e8

42

43

KonTponbnas padora Ne3 no teme
«Baxaelne HeMeTauIbl U UX
COCIMHEHUS

OO61mas xapakTepruCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJLJIOB.
Meranueckas CBsi3b U
MEeTaJUTNYeCKas KpUcTajIndeckas
pemérka. Pu3n4YecKue CBOMCTBA
METAJIOB

https://m.edsoo.ru/f5bae73d

https://m.eds00.ru/83192917

44

45

XHUMHUYECKHE CBOMCTBA METAJIJIOB.
DIEeKTPOXUMHUYECKUN P
HaIpsHKEHUH METaJUIOB

O6111e crnocoObl MOTyYeHHS
MeTaiuioB. CraBel. Beraucienus no
YpPaBHCHHUAM XUMHUYCCKUX peaKHHﬁ,

https://m.edsoo.ru/5a41d1d4

https://m.edso0.ru/435b87d4
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https://m.edsoo.ru/36a13d99
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https://m.edsoo.ru/822fb263
https://m.edsoo.ru/1e94ee3a
https://m.edsoo.ru/d72fa3e8
https://m.edsoo.ru/f5bae73d
https://m.edsoo.ru/83192917
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C€CJIM OAVH U3 pCarcHTOB COACPKUT

MIPUMECH

46 ITonsATHE O KOPPO3UH METAILIOB https://m.edsoo.ru/2c28f427

47 [IlemoyHbIC METAILIBI https://m.edsoo.ru/c86edb4a
@)

48 KCHIBTH THAPOKCHIIRT HATPHA H https://m.edsoo.ru/4fdeelae
KaJus

49 meHOqI:m%MeHLHuHe METAILIBL = https://m.edsoo.ru/2bb5cf7b
KaJbLIUH U MarHui

50 Bakueiinime coequHEHNUA KLU https://m.edsoo.ru/85c2cal6

000

51 0o HvleHHe 1 crcTeMatisanit https://m.edsoo.ru/593a4ab7
3HAHUU
e 61 o

52 CCTKOCTD BOJIBL M CTIOCODBI €€ https://m.edso0.ru/869f76b9
yCTpPaHEHUS
[IpakTuueckas padbora Ne 6 o Teme

53 "YKEcTKOCTh BOJBI M METOEI €6 https://m.edsoo.ru/669f6cdd
ycTpaHeHHs"

54 AmroMuHuR https://m.edsoo.ru/37e792ee
A .

55 M(OTEpHbIC CBOIICTBA OKCHIA M https://m.edsoo.ru/82b7fa7d
THJIPOKCHU/IA

56 Keneso https://m.edsoo.ru/b3996d2a

57 OKCHIBI, THAPOKCHIBI 1 COTH KeENes https://m.edsoo.ru/c3f79221
(1) u xene3a (1)
00600

58 © HvleHHe 1 CHETEMATIEALI https://m.edsoo.ru/dbd9af72
3HAHUHI
[IpakTnueckas padbora Ne 7. Pemenue

59 KCHCPUMCHTATBHBIX 3AIAH O TEME https://m.edsoo.ru/462adf7f

«Baxuennme MeTayIbl U UX
COEINHEHUS

68


https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/4fdee1ae
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Beruucnenus no ypaBHeHHUIM
XUMHMYECKHUX PEaKLHUH, €CIIN OUH U3
pEeareHToB J1aH B U30BbITKE WIIH

60 1 https://m.edsoo.ru/a7a5913a
COJICP)KUT MPUMeCcH. Beruucienus
MacCOBOM JIOJIM BBIXO/IA MPOTYKTa
peakiuu
O000I11IeHNE U CUCTEMATU3AIUS

61 . 1 https://m.edsoo.ru/eed7f912
3HAHUH
KonTponbnas padora Ne4 no teme

62 «Baxkueiimune MeTaisl U UX 1 https://m.edso0.ru/5b499218
COEIUHEHU»
B

63 crectsa NiaTepHaHH B 1 https://m.edsoo.ru/483adc3a
IIOBCCOAHCBHOU XN3HU YCIIOBCKA
X

64 I/IMI/I‘IGCKOCVSan}IBHeHI/Ie 1 https://m.edsoo.ru/f3f919fd
OKpYIKaroIien cpeibl
P

65 OJIb XHMHH B peIIeHHH 1 https://m.edso0.ru/a98127b9
9KOJIOTMUYECKUX MPOOIeM
P i . 00600

66 CSEPBHEIH YPOK © iﬂ cane 1 https://m.edso0.ru/1c364847
cucreMarui3anuvs 3HaHUU
P i . 00600

67 CCPBHBI YPOK © iﬂ cHne 1 https://m.edso0.ru/56f46bf5
cHUCTEMaTHU3aIMsl 3HAHUI
Pe3 % . 0000

68 CPBHDI YPOK © iu cHe 1 https://m.edsoo.ru/b221b45c
cucreMarui3anus 3HaHUU

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

pacKpbIBaTb  CMBICII OCHOBHBIX XMMMUYECKHX IIOHATHH: aToM,
MOJIEKYJIA, XUMHYECKMH DIEMEHT, INPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAsT M HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTECIIBHAs AaTOMHAas M MOJIEKYJISIpHAs Macca, KOJHMYECTBO
BEILECTBA, MOJIb, MOJSpHAs Macca, MaccoBas A0S XUMHUYECKOIO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KiJaccu(uKalus — peakuMid:  peakUuM  COEAMHEHUs,  pPeaKkLuu
PA3NOKEHUs, pEaKIUM 3aMEIleHHs, peakuud OOMEHa, OJK30- H
HHJIOTEPMHUUYECKHE DPEaKLUU, TeIuloBod 3(ddekT peakiuu, pacTBop,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHWUMHYCECKUX MOHATHUA U

MMPUMCHSATDH OTU IMOHATHS ITPU ONIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

UCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY Ul COCTaBJIeHHS (Hopmyl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHApHBIX
COETMHEHUSX
KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MacCChI

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTa Mo (Gopmyie

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

NPUMEHATh €CTECTBEHHOHAYYHBIE METOJbI MO3HAHUS — HAOIIIOJCHHUE,
U3MEpEHUe,  MOJEIHUPOBAHUE,  HKCHEPUMEHT  (peaibHbli U
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHWYCCKUX MMOHSITHH: OKCH I,

KHcCJj0Ta, OCHOBaHHUEC, COJIb

2.2

ONpEAENATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJAcCy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XMMHUYECKHWE CBOICTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh IpaBWJIaM [OJIb30BAHUA XUMHUYECKOM TOCYIOM H
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMU IO BBINOTHEHHUIO
1a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJMYYEHHUIO U COOUPAHUIO
ra3o000pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTh XUMUYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENOYEH H KHUCIOT C TOMOIIBIO
MHAMKATOPOB (JakMyc, ¢peHondTaier, MEeTUIOPaHK U IpYrHe)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmoguueckass cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN)
PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHMX MOHSITHH: SApO aToma,
DIIEKTPOHHBIA CJOW aToma, aTOMHas OpOWTamb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIIpHAad W HCEIOJISIpHad KOBAJCHTHasd CBA3b,




3.2

3.3

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTETIeHb OKHUCIICHUS
KJ1acCU(UIIUPOBATh XMMUYECKHUE HIIEMEHTHI

OMHKCHIBATh U XapaKTepwu30BaTh TaOiuuHyro ¢Gopmy [lepromndeckoit
CUCTEMbl XMMHMYECKHUX DJIEMEHTOB: pa3iuyaTh MOHATHS «TJIaBHAs
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMbica Ilepumoamdeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnoioxeHus B Ilepuoanueckoit

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiMIle
«Ilepuonuyeckass  cuctemMa  XUMHYecKux  osnemeHtoB  J[.H.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (coCTaB M 3apsia  sjapa, o0lee dYHcio

QJICKTPOHOB U PACIIPCACICHHUC UX 10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KJIACC

OTpeAeNaTh  CTENeHb OKHUCJICHHUA JJIEMEHTOB B  OWHApHBIX
COEUHEHUAX
ONpEeNeNsATh BUJI XMUMHYECKOM CBsi3U (KOBaJeHTHAs W HMOHHAs) B

HCOPraHUYCCKUX COCANHCHHUAX

Kon
NpoBepPsAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBO U XUMUYECKasT PEAKIIUSD)

pPacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: pacTBOp,
ANEKTPOJIUTHI, HEANEKTPOJIUTHI, JIIEKTPOIUTHYECKAss IUCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKUCITUTETFHOBOCCTAHOBHUTEIIbHBIC peaKIuu, OKHCJTUTEND,
BOCCTAHOBUTEJIb, OKHCIEHHME U BOCCTAHOBIIEHHME, aJUIOTPOIHUS,
am(poTepHOCTh, XUMHYECKass CBA3b  (KOBaJeHTHas, HOHHAas,

MeTaJ’IHI/I‘-IeCKa}I), KpucTtaJllindeCcKasa peméTKa, CIINIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

13

14

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKHUX MOHATUH U
MIPUMCHATH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpameHHﬁ
COCTAaBJIAATb YPAaBHCHUA BHGKTpOHHTH‘IeCKOﬁ Jucconuanumy KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbIBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKquI

1.5

MPOBOAMTDH PACUETHI MO0 YPABHEHHUIO XUMUYECKOM peaKkiuu

Ilo temam: «Hemerayuibl U uUX coequHEeHUS» U «MeTalipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBAThH) OOIIME U CHIEHU(PUIECKIE XUMUYECKUE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXIasi OINHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKHUX HpeBpaHIGHI/If/'I B pa3IMYHbIX

YCIIOBHSIX

2.4

CleoBaTh MpaBWJIaM TONB30BAaHUS XHUMHUYECKOW TIOCYlIOH W
nabopaTOpHBIM 00OPY/IOBaHHEM, a TaK)Ke IMpaBUiiaM OOpalieHus C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O ra3a)

2.5

3.1

MNpOBOAWUTL PC€aKOWM, MOATBCPKIAAIONINEC Ka4eCTBEHHBIA COCTaB
pa3’MYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cynbdar,
THJIPOKCUINOHBI, KaTHOHBI aMMOHUS, WOHBI HM3YyYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHNIECKUX BEIIECTB
ITo Teme: «XuMUs 1 OKpy’Karoas cpeiar

pacKkpbIBaTh CMBICII OCHOBHBIX XuMu4eckux mnonstuil: [IIK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaluU MBICIUTEIbHON NE€ATEIbHOCTH —




aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSI3CI>1 —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PEAKIM, ©CTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUE, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavaIbHBIE XUMUYECKUE TOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4e€JIOBEKa. XHMHUS B CHUCTEME HaykK.
Tena u BemiecTBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

IlousTue o METOJax ITO3HAaHHUA B XMMHUHU. Yucteie BCIICCTBA U CMCCH. CnocoObl

pasaciICHUs cMmeceint

1.3

14

ATOMBI WH MOJICKYIJIBI. Xumuaeckrue d3neMeHThl. CHMBOJBI  XHUMHYSCKHX

351eMeHTOB. [IpocTbie U ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuueckas Gopmysna. BaneHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 051 XMMUYECKOT0 3JIEMEHTa

B COCIMHCHHNUN

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MosspHas macca. B3anmoCBsA3b KOJIMYECTBA,
Macchl W 4HCIA CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€rel mo ¢dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nyecKknue U XUMHYCCKHUE SBJICHHMSA. XHMHYSCKAS peakuuga u eé IMPU3HAKH.
3akoH COXPAHCHUS MaCChl BCIICCTB. XHUMHUYECKHE YpaBHCHHA. KJIaCCI/I(I)I/IKaI_[I/IH

XUMHUYECKHUX PEaKIUH (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYI0H, C MpaBujIaMu
paboTrel B Jsaboparopun U npuémMamu oOpamieHuss ¢ J1IabopaTOPHBIM
o0opy/soBaHUEM, M3y4y€HHUE M ONucaHhe (U3MUYECKUX CBOMCTB 00pasloB
HEOPraHMYeCKUX BeUIeCcTB, HalmojaeHue Qusnyeckux (MIaBlIeHUE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHAEHCAllUs BOAbI) U
XUMUYECKUX  (TOpeHHe  CBeYM, TNPOKAIMBAHUE MEJHOH  IPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SIBJIEHWH, HAOMIOJICHWEe W OIHCaHWe
NPU3HAKOB MPOTEKaHMs XMUMHUYECKMX peakuui (pasjiokeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pas3jioKeHUe
runpokcuaa meau(ll) mpu HarpeBaHuM, B3auMOJIeHiCTBHE *Kele3a C pacTBOPOM

comm meau(ll), n3yuenne cnmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




2.1

2.2

2.3

(bunpTpOBaHUE, BBIMTAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeicHUE
OYNUCTKU HOBapeHHOﬁ cOoJu, Ha6HIOIIeHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITa, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHS] MAacChl, CO3JaHHE MOJeINeiH

MOJIEKYI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTenM HEOPraHMYECKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sneMeHT U mpoctoe
BenlecTBo. HaxoskaeHuwe kuciaopoja B mpupoje, Gpusndyeckue u XUMHUYECKHE
cBoiictBa (peakiuu ropenus). Oxcuapl. Ilpumenenue kucimopona. CrocoOb
MOJIy4YeHHUsl KUCIOopoJa B Ja00opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCIIopo/a B mpupoe. O30H — aIoTponHas MoAU(GUKALHU KUCIOpoIa

TennoBoit 3P PeKT XUMUIECKON peaKkIui, TEPMOXUMUIECKHE YPaBHEHHUSI, SK30-
Y DHAOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCHJICHHE TApHUKOBOTO 3(h(eKTa, pa3pyIIeHne 030HOBOT'O CJIOS

Bonopon — aneMeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bojoposia B MPUPOJIE,
¢usznyeckue W XUMHYECKHUE CBOMCTBA, INPUMEHEHHUE, CIIOCOOBI TOTYYCHHUS.

Kucaote! u comu

2.4

Monsipablit 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHHSIM

2.5

2.6

duznueckue CBOMCTBA BOAbl. Bojga kak pactBopuTenb. PacTBOpEL.
HacellieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 10 BellecTBa B pacTBOpe. XHUMHUYECKHE CBOMCTBa BO/IbI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XKH3HU ueloBeka. Kpyroropor
BOJAbl B MpUpPOAE. 3arps3HEHHE MPUPOIHBIX BOA. OXpaHa M OYHCTKa
MIPUPOIHBIX BOJT

Knaccudukanuss neopranmueckux coenunennid. Oxcunbl. Knaccuduxarus
OKCHJIOB: cojeoOpasywomue (OCHOBHBIE, KHCIOTHBIE, amdQoTepHble) U
HecosieoOpaszyronue. Homenknatypa okcuaoB. Duznyueckne M XUMHUYECKUE

CBOICTBA OKCHJIOB. HonyquI/Ie OKCHUJ0B

2.7

OcHoBanmsi. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOWCTBA

ocHoBaHui. [Toirydenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucnor. ®dusnueckue u
XUMHYECKHe cBoMcTBa KHcIOT. Psag aktuBHocTH MetaiuioB H.H. bekerosa.

[Tony4yenue kucaot

Comu. Homenknarypa coneil. @usznueckne M XUMHYECKHE CBOWCTBA COJIEH.

ITony4yenue conen




2.10
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3.1

3.2

3.3

XUMUYECKUH  OKCHEPUMEHT: KayeCTBEHHOE OINpeAeNiCHHE  COAEpHKaHHs
KHCIIOpOJla B BO3/YyX€E, IOJIy4€HUE, COOMpaHue, paclio3HAaBaHUE U H3YUYECHUE
CBOICTB KHCIOpOJa, HAOMIOEHNE B3aUMOICUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M NPEKpallleHus: TOpeHus (I1okapa), 0O3HAKOMJIEHHUE C
oOpa3liaMu OKCHJOB U ONHMCAHME WX CBOICTB, IOJy4e€HHE, COOUpaHHE,
pacro3HaBaHUE M M3Y4YEHUE CBOMCTB BOJIOpoJa (TOpeHHE), B3aUMOJCHCTBHE
Bogopoaa ¢ okcugaom Meau(ll) (BO3MOXHO HUCIIOIB30BaHKE BHICOMATEPHUAIIOB),
HaOmroleHne OoO0pasloB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEHl pacTBOPEHHS BELIECTB C PAa3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMPENEIEHHONM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJBI C MeTAJIaMU (HaTpUEM U KaJbIHEM)
(BO3MOXHO HCIOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KUCIIOT U INEJNOYel C MOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslloB
HEOPTraHMYECKUX BEIIECTB pA3JIMYHBIX KJIacCOB, HAOIIOACHHWE W3MEHEHUS
OKpacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIeJI0Yel, Hu3ydyeHue
B3aumoyeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJlJIaMH, peakliuii HeUTpalu3aluu, MoJIydeHue HEPAaCTBOPUMBIX OCHOBaHUIA,
BBITECHEHHE OJHOr0 MeTajula JApPYrMM M3 pacTBopa COJIM, pelIeHHE
HKCIIEPUMEHTAJIbHBIX 3a/1a4y Mo TeMe «BakHeimme Kiacchl HEOPraHUYECKHX

COCTUHEHUI

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBs3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIIUN

[lepBble TOMBITKM KJIACCU(UKAIMU XUMHUYECKUX dyieMeHTOB. [lonsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJOYHbIE W IIETOYHO3EMENIbHBIC METAJIIBI,
rajioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbhle 00pa3yrT am(pOTepHbIE

OKCHU Bl U THAPOKCHUABI

Ilepnonnueckuit 3akoH. [lepnoanueckas cucreMa XuMU4YeCKHUX emMeHToB J[. 1.
Meneneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (bopmbI
[lepuoanueckoit cuctembl xuMHueckux anemeHToB [[.M. Menneneesa.
Ilepponsl u rpynnsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

neépruoaa v rpyIiibl 3JICMCHTA

Crpoenue atoMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnextponbsl. CtpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB TCPBLIX 20 XUMHYECKHX DJIECMCHTOB




3.4

3.5

[Tepuoanueckoit cucremol JI.M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyoxenuto B Ilepuoanueckon cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOMCTB IO TpyNmaM U MEpHUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTUsS Hayku W npakTuku. .M. MennaeneeB — y4€HbId U

rpakiaHuH

Xumnueckass cBsizb. KoBaneHTHas (MoOJsipHass M HEMOJIApHAsi)  CBS3b.

BHCKTpOOTpI/IHaTCJIBHOCTB XHMHYECKHX 3J1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenp okucineHusa. OKHCINTEIFHOBOCCTAHOBUTEIBHEIC pCaKIuu. HpOHGCCBI

OKHCJICHHUS M BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0pa3lloB BELIECTB METAIIIOB H
HEMETAJUIOB, B3aUMOJEHUCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCIOT U
LIeJI0YEH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

9 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BemectBo 1 XuMHu4ecKas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, Kalblusi MU MX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHUEM 3JIeMEHTOB B Ilepromnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHue BellecTBa: BHJAbl XUMHUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
pPELETOK, 3aBUCUMOCTDb CBOVCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU
U BUJa XuMu4eckoi cBsizu. Knaccudukanuss 1 HOMEHKIaTypa HEOPraHUYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMUXCA K  PA3IMYHBIM  KJacCaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKHX PeakIMi M0 pa3IMYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, I10 O6paTI/IMOCTI/I,
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[0 YYacTHUIO KaTanuzaropa). OK30- U DJHIOTEPMHUYECKHE peakiuw,

TEPMOXUMHYECKHUE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUUYECKON peaKLIMU

[Tonarue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOT€HHBIX M I'€TEPOreHHbIX peakuusax. IloHaTne 0 XuMU4eCKOM paBHOBECHUH.
@akTophl, BIMAIOIIME HAa CKOPOCTh XMMHYECKOM pPEaKLMM U IIOJO0KEHUE

XUMHYECKOI'O paBHOBECHU A

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHuE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJA

AJIEKTPOHHOTO OajlaHca

Teopust 2JIEKTPOIIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, annoHbsl. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xumHuueckon cps3u. Crenenb guccouuanui. CUIbHBIE U CIa0ble 3JIEKTPOJIMTHI.
Peakuuu MoHHOro oOMeHa. YcCIoBHS MPOTEKaHUs peakUMii MOHHOro oOMeHa,
MIOJIHBIE U COKpAlEHHbIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJiell B cBeTe MNpEACTaBICHUNH 00 3JIEKTPOIUTUYECKON

nuccounanuu. KauectBeHHbIe peakunu Ha MOHBI. [[oHATHE O TMAPOIU3E COoJIeit

XUMHUYECKUI SKCIIEPUMEHT: O3HAaKOMJICHHE C MOJCIISIMH KPUCTAJUTHUECKHX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
anMasa), CIIOKHBIX BELIECTB (XJIOpUAa HATpHs); MCCIIEAOBAHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOW peakluuu OT BO3JAEUCTBUS pPa3IMUHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  3JIEKTPONPOBOJHOCTH  PAcTBOPOB  BELIECTB,  Ipolecca
JIMCCOIMAINN  KHCJIOT, INenouel M comel  (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE ONBITOB, HWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKAaHUs PEeaKIMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HJUTIOCTPUPYIOLUINX HPUMEpPbl OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX pEaKIUi (TOpeHHE, PEaKLUH Pa3yIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHWYECKHUX BEIIECTB C MOMOIIBIO KAUECTBEHHBIX PEaKIMi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbBHBIX 3a1a4
Hemeramis! 1 ux COCIMHECHUA

OO6mass  xapakTtepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u Gu3nUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpE XJopa
(B3auMoielicTBHE C MeTalJlaMH, HeMeTajulaMH, IierodamMu). XIJIOPOBOJIOPO.

ConsHas KuciioTa, XMMUYECKHE CBOMCTBA, NOJIy4eHHUE, IpUMEHeHue. JleiicTBue




2.2

XJIOpa M XJIOPOBOJOpPOJa Ha OpraHM3M 4YelloBeKa. BaxxHeiline XJIOpUAbl U UX

HaxO0JICHUE B MIPUPO/JIE

OObmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTePHbIE CTETNICHN OKHCIIeHUsA. CTpoeHue U (pU3MUECKUEe CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCJIOpOAa W cepbl. XUMHUYECKHE CBoicTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢dusnueckue W XUMHYECKHME CBOHCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCHIIOB. CepHasi KHCIO0Ta, (PM3MYECKHEe M XUMHUYECKUE CBOMCTBA
(o0mme Kak MpeACTaBHTENs Kijacca KHCIOT U crenuduveckue). XMMHUIeCKHe
peakiuu, JIeKalue B OCHOBE MPOMBIILICHHOTO croco0a IMOJIydeHHsI CepHOU
kucnotThl. Ilpumenenue. Conn cepHOW KHCIIOTHI, Ka4eCTBEHHAsl peaklMs Ha
cynbdar-uoH. HaxoxmeHnue cepbl U €€ coeMHEHUI B mpupojae. XUMUYECKOe
3arps3HEHUE OKPYKAIOMIEH Cpelbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpeaoTBpalliCHUA

2.3

OO6mass xapakTepucTuka 51eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHNU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IPUPO/IE,
¢dusnueckrue U XMMHYeCKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK,
ero (pu3MYecKre M XUMHUYCCKUE CBOMCTBA, MOJy4YeHHWE M npuMeHeHue. Conm
aMMOHUsS, UX (QU3NYECKHME M XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE.
KadectBenHnasi peakiusi Ha MOHbI aMMOHHS. A30THasl KUCJIOTa, €€ TOJyuYeHHE,
¢du3nueckue W XUMHUYECKHe CBOWCTBa (00IIME KakK MpeICcTaBUTENsS Kiacca
KUCJIOT U crenuduueckue). Vcnonp3oBaHue HUTPATOB M COJEH aMMOHHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JIOXK/IH, 3arPSI3HEHUE BO3/1yXa, TTOUBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukauu gocdopa, GpUMUECKHe U XUMUUYECKHUE
cBoiictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, QuUMUECKUE U
XUMHUYECKHE CBOWMCTBa, moisiydenue. lcnonb3oBanue ¢QocdaroB B kauecTBe

MUHEPAJIbHBIX YA00peHUit

2.5

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepPHBIE CTETNIEHW OKUCICHHUS. YTJIEepol, auIOTPOITHBIC
MOJIU(UKAIMK, PAaCHIpPOCTPaHEHUE B MpHUpPOJE, (U3NYECKHEe M XHMUYECKHE
cBoiictBa. Aacopomusi. Kpyrosopot yriepoaa B mpupone. OKcuabl yrieposa,
ux (usznyeckre M XUMHUYECKHE CBOICTBa, JACUCTBUE HA >KUBBIE OpPTaHU3MBI,

IMOJIYUYCHHEC U ITPUMCHCHHUC. DKOJIOTHUECKHUE HpO6J’IeMBI, CBsI3aHHBIEC C OKCHAOM




yraepona(lV); rumore3a T1100anbHOTO TOTETUICHHS KIWMAaTa;, TMapHUKOBBIMA
apdekr. YrompHas KUCIOTAa U €€ CONMM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, NOJY4YCHHUE W TpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHaT-
nonbl. Ucmonb3oBaHue Kap6OHaTOB B 6bITy, MCIUIHHC, MPOMBINUICHHOCTU U

CEIIbCKOM XO3STCTBE

2.6

2.7

[TepBoHavasibHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, 3TWJICH, AalETUJICH, 3TaHOJ, TJIHUIEPUH, YKCYyCHas
kuciora). MIX cocraB m xumudeckoe crtpoeHue. [loHsTe o OmogorHyecku
BXHBIX BEIECTBAX: XHpax, OENKax, yrJIeBoJaX — W HMX POJIU B KHU3HU
yeoBeka. MarepuaabHOE €IUHCTBO OPTaHMYECKUX W HEOPraHMYECKHUX

COE€IUHEHUN

Kpemunuii, ero ¢usnyeckme © XHWMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumenenue. CoenuHeHuss KpemMHus B mpupozge. OOmme mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kucinore. CHIMKATHI, UX UCIOJIb30BAHHUE B
OBITY, METUIIMHE, MPOMBIIINIEHHOCTU. BaxkHelme cTpoutenbHble MaTepUabl:
KepaMuKa, CTCKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiembl Oe30macHOTO

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MATCPHAJIOB B HOBCGHHCBHOﬁ KHN3HHU

2.8

XUMHUECKUI HSKCHEPUMEHT: M3ydeHue o0pa3loB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMA HA XJIOPHUA-
HMOHbI M HaOJIIOJCHUE IPU3HAKOB HUX IPOTEKAHMs; OIBITHI, OTpa’KarolIMe
(u3nuecKkre U XMMUYECKHE CBOIMCTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0pa3laMu XJIOPUIOB
(raoreHuI0B); O3HAKOMIIGHME C o0pa3liaMu cepbl M €€ COeIMHEHHUSIMU
(BO3MOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE Mpolecca
oOyriauBaHus caxapa MHoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI;
M3Y4eHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOM KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakUuu Ha Ccynb(paT-uoH U HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUYECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
coeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHANIOB), 0OOpa3laMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; OIyUeHHE, COONpaHne, paclio3HAaBaHUE U
U3Y4YEHHE CBOMCTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEAaKIMi Ha HOH
aMMOHHMA U ¢ocar-uOH U U3yYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3aMMOJICICTBUE KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C MEABIO (BO3MOYKHO
WCIIOJIb30BaHNE BHJIEOMATEPHANIOB); HM3y4YE€HHUE MOJENe KPUCTAJUIMYECKUX
pem€éTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOICTBOM




MPOTHBOTa3a; TOJIY4YeHHE, COOMpaHHe, PACMO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KAauYeCTBEHHBIX pEaKIMWi Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYEHHE NPHU3HAKOB KX IPOTEKAaHUsS; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUICHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX

3aaa4 I10 TEME «BaxkHele HeMeTauIbl 1 UX COCANHCHUA»

MeTtamisl 1 BX COCAUHCHU A

3.1

OOwiast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxkeHuss B Ilepuonuuecko cucreMe XUMHUYECKHX dieMeHToB .U
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsI3b U
METaJJIMYEcKasl ~KpUCTauIMyeckass pemeérka. ODJIEKTPOXUMUYECKUH  psf

HaprI}KeHI/Iﬁ MCTAJIJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBA MeTauioB. OO0IMe crioco0bl MOTYYeHUS
MeTauioB. [loHsAITHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CrjiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILLIEHHOCTH

[lenouynsle MeTasuibl: mosoxenue B llepuonuyeckoil cucreMe XUMHUYECKUX
anemeHtoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJECHHE B MPUPOJIE.
Ou3nyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCHIIBI U
TUAPOKCHUIABI HATPUA W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJZIOB MW HX

COCTUHEHUN

3.4

[IlenoyHO3€MENBHBIE  METAUIBl MarHMd M KaJIbLIMWA:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme xumMudeckux 3imeMeHToB [[.1. MenzaeneeBa; ctpoeHne
X aTOMOB; HaxOXJEHHE B mNpupoae. PU3NYECKME U XMMHUYECKHE CBOMICTBa
Maraus u KaJlbIUsd. Baxneinmmue COCMHCHUA KaJIbIlUA (OKCI/II[, THAPOKCHUI,

conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomMuHuil: nonoxkeHue B Ilepuoauyeckoll cCUCTEME€ XMMHYECKHX 3JIEMEHTOB
JI.. MenzaeneeBa; CTpOCHHE aToMa; HaxoxkaeHue B mpupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA alFOMUHMS. AM(OTEpHBIE CBOICTBA OKCHJIA U THIPOKCHIA

AJTFOMUHU S

Keneszo: nonoxenne B [lepruonnuecko cucreme XuMu4yeckux snementos [[.1.
MeHieneeBa; CTpOGHHME aTOMa; HaxoxkJIeHue B mpupoge. Dusnyeckue u
XUMHUYECKHe CBOMCTBa jxene3a. Okcuipl, ruapokcuabl u conu skenesa(ll) u

xene3a(lll), ux cocras, cBoIcTBa U OTyYeHUE

3.7

XHUMUYECKUN 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/1 METAJIJIOB M CIIJIaBOB,

ux (usnueckuMH CBOMCTBAMM; U3YYEHHE PEe3yJIbTaTOB KOPPO3UH METAJJIOB




(BO3MOXHO HCITOJIh30BaHNE BHJICOMATEPHAIIOB), 0ocoOeHHOCTEH
B3aUMOJCHCTBUSA OKCHAAQ KalblUs M HATpUs C BOJOM  (BO3MOXHO
WCIIOJIb30BaHHE BHUJAEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB XECTKOW BOJIBI;
mpoluecca TOpEHUs Kelle3a B KHUCIOpoAE (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHsS KAUYECTBEHHBIX PEAKIUil Ha HOHBI
(Maraus, Kanblius, amomunHus, nuHka, sxenesa(ll) u xenesa(lll), mexu(ll);
HaOJII0/IeHNE U OMKMCAaHUE MPOLECCOB OKpAlIMBaHUS IUIAMEHW MOHAMM HATpHS,
Kaiuss W Kajnblus  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHUAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ANIOMHUHHUS M THUIPOKCUIA
LIMHKA; pelIeHUE IKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxxueiime MeTaibl 1

HUX COCAUHCHUA»

XuMmus 1 OKpYyiKaromiasa cpelia

4.1

4.2

HoBrie MaTcepurajibl U TCXHOJIOTUM. BemiectBa u MaTcpHrajibl B HOBCCHHCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcmonp30BaHuE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IPAaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromed cpensl [1/IK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoHble WCTOYHHMKH YTIIEBOAOPOAOB (yroib, MPHUPOIHBIA Tra3, HETh),

MIPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy H IIPOMBIIIJICHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3yuyeHue oOpa3loB MaTepuanoB (CTEKIO, CIIaBbI

MCTAJUUIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAaEMOCTH SIBJICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak o0Jractu COBpPCMCHHOI'O
C€CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTB21;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAaX IIO3HAHUA, B TOM YHUCIIC S3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTH MOICIHN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATEIBHOCTH, CBA3aHHBIX C XUMHEH U
COBPCMCHHBIMHM TCXHOJOIUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMHYECKOH HayKH, YTO IIO3BOJHUT OOYYAaroIIMMCS paccMaTpHBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccoHaabHON AesITeNIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmagenue cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHMIIINE XHMHUYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPO/HAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi U MOJIEKYJsSIpHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, CONb (CpemHss), XUMHUYeCKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeIIeHus, PeaKuy OOMeHa, TeIuIoBOW I(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs KOHUEHTpaLUs

BEILIECTBA B paCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHUCIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
DIIEKTPOJIUTUYECKAsl  JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, kKartanusarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

yYMEHUE MPaBUJIbHO UCIOJIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METAUIbl W CIUIABBI,
HOPOAYKTBl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoOro rasza, HeTH) B OBITY, CETLCKOM XO34HCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIM4YMe OmbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
0 XUMUU (Hay4yHass W Hay4yHO-TIOMYJIIpHas JMTepaTypa, CIIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€IOICCTBaAx, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ I PCIICHUA y‘-IC6HO-1'IO3HaBaTeJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHUM  XMMHUYECKHUX  pEaKlMil; OCHOBAMHM  XHUMHYECKOU
HomeHkiarypsl (IUPAC u TpuBnanbHoi)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomuueckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
AIIEKTPOHOB), PACHpPEEICHUEM JIIEKTPOHOB IO HHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KATBIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEIbHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TMOJOXEHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpUOAAX M  TJIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 YMmenne kinaccuumpoBarh:
7.1 XUMHUYECKUE IJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
81 BaJICHTHOCTh W CTENEHb OKUCJICHUS XUMUYECKUX DIIEMEHTOB, 3apsij
' HOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHAE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOMA, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kaluil, MarHuii,
KaJIbIIMH, aTFOMHHUM, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOjA,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJAOPOJ, OKCHIBI U THUIPOKCHIIBI
9.9 metaiioB |-l11A rpynn, amtomunus, menu (I1), uunka, xenesa (Il u
' I1), okecuasl yrnepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, azoTucras, a3oTHasd,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
10.3 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKHUX BEIIECTB
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMH
11 YMeHue BbIYUCIATH (IPOBOAUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 [0 YypaBHCHUSM XHUMHYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM  METOJAAMH  HAy4YHOro TMo3HaHUs (HaOIromeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOUN
' MoCyA0oH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOW KM3HU, TIPABUIIAMH TTOBEICHUS B IEISIX COSpPeKEeHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3ICHCTBHSI HAa JKHUBBIE OPTaHU3MBI OMPEICIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YYCHHE M ONHUCaHue (PU3MICCKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaklui

13.2

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

135

13.6

MPUTOTOBJICHHE PAcTBOPOB C ONpPENENIEHHONM MaccoBOil josei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeneseHHUs XapakTepa cCpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE M OINMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JApyrMM W3  pacTBOpa  COJIHU;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II71>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JUCCOL A MA», «BakHelmme HeMeTaluIbl U HUX COCIUHCHMUA»,

«BaxxHelmre MeTaIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMUI-,
uomua-, cynbdar-, Qocdar-, kapOoOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

141

14.2

NpEACTaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B q)OpMC BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB n T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXJ1Y PeabHO HAOII0JaeMbIMU XUMHUUYECKUMHU

SABJICHUAMMU U IPONCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
1 IIepBoHauaIbHBIE XUMUYECKUE TTOHATHS
1.1 YucTeie BemecTBa u cMecH. CiocoObI pa3zieiieHus: cMecei
19 ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XUMHYECKUX
' 351eMeHTOB. [IpOoCThIE U C105KHBIE BELIECTBA.
13 Xumunueckast hopmyna. BalleHTHOCTh aTOMOB XHMHUYECKUX dJIeMEHTOB. CTeneHb
' OKHCIICHUSA
3aKkOH TIIOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAas aTOMHas Macca.
14 OTtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBas 1011 XMMHUYECKOTO 3JIeMEHTa
B COCAMHEHUU
L5 KomnyectBo BemectBa. Moab. MomsipHas Macca. MoJisipHbIii 00BEM Ta30B.
' B3anmoCBA3b KOJIMUECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €IMHULL BEILIECTBA
16 @uU3NYECKUE U XUMHUYECKHE SIBJICHUS. XUMUYECKas peakuus U €€ MPHU3HAKH.
' 3aK0OH COXpaHEHUsI MAaCChl BEHIECTB. XUMUYECKUE YPABHEHUS
5 Ilepnonnueckuit 3akoH u llepuonnueckass cucreMa XMMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB
Ilepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX deMeHTOB J[.1.
2.1 MenpneneeBa. [lepnoasl u rpymnmnbsl. OU3NYECKUN CMBICT MOPSIKOBOIO HOMEPA,
HOMEpPOB IIEPUOJIa U TPYIIIBI DJIEMEHTA
Crpoenue aromoB. CocTtaB aroMHbIX siaep. M3orombl. Dnexktponsl. CTpoeHue
2.2 AIIEKTPOHHBIX 000J0YeK aToMOB TMepBbIX 20 XUMHYECKHX DIJIEMEHTOB
ITepuoanueckoint cucremsl /.. Menneneesa
3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
NepUOJOB, Kalus, Kajublus (paguyca aTOMOB, 3JIEKTPOOTPHULIATEIBHOCTH,
2.3 METAITMYECKHUX W HEMETAJUIMYEeCKUX CBOMCTB) M HX COCOUHEHHH B
COOTBETCTBUM C IIOJOKEHHEM J3JIeMeHTOB B Ilepmoaudeckoil cucreme u
CTPOEHUEM UX aTOMOB
3 CtpoeHue BemecTBa
Xumudeckass cBsi3b.  KoBaneHTHass (MOJsipHAsT W HEMOJSpHAs)  CBS3b.
3.1 ONEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  d3JeMeHTOoB.  MoHHas  CBs3b.

Meramnnueckas CBI3b




3.2

Tunbl KpUCTANIMYECKUX pPEMETOK (aTOMHas, WOHHAsA, MeTaJIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKHM M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MNPpEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramner u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccudukanus ¥ HOMEHKJIATypa HEOPTaHWYECKUX COCIUHEHUH: OKCHIOB
(coneobpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HECoJIeOOpa3yrolue; OCHOBaHWM (IIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKAIMe ©  OECKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX U KUCIBIX)

@u3nMYeCKue ¢ XHUMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB-HEMETAIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusnyeckue M XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHAA,
HaTpu:A, Kajlusd, Marovud W KajJdblHsA, aJIJFOMUHHA, KCJIC3d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

P HAaIPSDKEHUM METAJIIOB

®Ou3nyecKue U XUMHYCCKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIopoBOaopoaa, CCpoBOAOPOIa, aMMHUAKaA

4.5

dusruecKue U XUMHUYECKHE CBOMCTBa OkcHaoB HemeramioB: cepol (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenne

OKCH OB HEMCTAIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcuaoB: MeTamioB IA-IIIA rpymm, munka, memu(ll) u

xeresa(ll, 11). TToryuenne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEPHBIX TMAPOKCUAOB (Ha mpUMeEpe
TMJIPOKCUIOB  QJIIOMUHMS, Kenle3a, [MHKA). [lomydyeHue OCHOBaHUN W
aM(pOTEpPHBIX THIPOKCHJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochopHON, KpPeMHHEBOH, yroyibHOU. OcoObie
XUMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM W a30THOM KHUCIOT.
ITony4yenue kucinot

OO0mre XMUMHYECKUe CBOMCTBA cpenHux cone. [lomyuenue coneit

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMHMaKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuun
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HOJ'Iy‘-ICHI/IC aMMMakKa, CCpHOfI U a30THOH KHCIIOT B MMPOMBIINIJICHHOCTH. O6H_II/IC

CIOCOOBI TIOTYYECHUSI METAJIJIOB




4.12

I'ereTnueckas CBI3b MEXKAY KilaCCaMU HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudgeckue peaKnuu

5.1

Krnaccudukarnus XUMUYECKHX peaknuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TeIIoBoMy 3¢¢ekrty, Imo

M3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX DJIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoii 3 PeKT XUMHUESCKOW Peakluy, TEPMOXUMHUUYECKUE YpaBHEHUS. DK30-

Y SHJIOTEPMUYECKUE PeaKUU. TepMOXUMHUUYECKUE YPAaBHEHUS
OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENIN U BOCCTAHOBUTEIH.
[Ipoueccel  OKMCIEHHS] M BOCCTAHOBJCHMSA.  OJIGKTPOHHBIM  OanaHC
OKHMCJIMTEIbHOBOCCTAHOBUTEILHON PEAKLUN

Teopust MeKTpoaUTHYECKON auccoranuu. KaTHoHbI, aHHOHBI. DIEKTPOIUTHI U
HEINeKTPoJuThl. CUiIbHBIC U c1a0bIe JIeKTPOIUThL. CTENEeHb JUCCOLMAIIIT
Peaknmu wioHHOTO OOMEHA. YCJIOBHS TPOTCKAHUS pPEaKIUid HMOHHOTO OoOMeEHa,

IIOJIHBIC U COKpaH_IéHHBIe HOHHBIC YPABHCHUA peaKI_lI/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa m Marepuasbl B IIOBCEIIHEBHOM JKM3HM 4ejoBeka. besomacHoe
UCTIOJIB30BAaHUE BEUIECTB M XUMHUYECKUX pEaKUuil B Jabopatopuu U OBITY.

HepBaﬂ moMomb IIpU XUMHUYICCKHUX OKOIraX U OTPABJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYyXKaroled cpeabl  (KUCIOTHBIE — JOXKIIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MPeAoTBpAICHUS
IIpenenbnas ponyctumas koHueHTpauust BemectB (IIJK). Ponp xumum B
pPEIICHUH DKOJOTHYECKUX TpoOsieM. VYcCuwieHne mnapHUKOBOTO dddekTa,

pa3spymieHue O30HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, azora, ¢ocdopa, yriaepoja, KpeMHUS U UX COCTUHEHUN B
ObITY, MeIUIMHE, TMPOMBILIUIEHHOCTH U CEJIbCKOM Xo3saicTBe. [IpumeHnenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIJIEHHOCTH UX coequHEHUH. [IoHsITHE 0 KOPpO3UK METAIIIIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UHU

[IpuponHble UCTOYHUKHU YIIEBOJIOPOAOB (Yroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X MepepaboTku (OEH3MH), X POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIE TOHATHS OO0 OpPraHUYECKUX BEIIECTBAX KaK O COCOMHEHHSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHas! KUCIIOTA).
[TousiTie 0 OMOJOTMYECKH BaXKHBIX BEHIECTBAX: KUpaX, OENKaX, yriieBoJax — U UX

PO B ) KU3HU YCITIOBCKA




Pacuérnr:

7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCoBOM) JJOJIM PACTBOPEHHOTO BEIIIECTBA B pacTBOPE
7.3 10 XUMHYECKUM yPaBHCHHUSIM
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