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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepaibHONl paboueil mporpammbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4e0HOTO COJIepKAHUSI.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHs TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001IeH U (PYHKITMOHAIILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHAILHOMN JACSITEIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTHAEIBHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHLHUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMHHU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABICHNS] O XUMHYECKON COCTABIISIOIIEH HAyYHOW KapTUHBI MHPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buosnorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUH U PA3BUTUU MO3HABATEIBHBIX YMEHHUHN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1EIH, KakK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIeHue
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CAMOIMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKpY’KaIOIIero MHUpa, WCIMOJB3ys 3HAHWS W OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
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 MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



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. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHWUS B XUMHUH. UMCThIE BELIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA coOcTaBa BenlecTB. (OTHOCHUTENbHAsT aTOMHAas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BellectBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

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



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAuGUKAIII KACIOPOoaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT um mpocrtoe BemecTBo. Haxoxkaenue Bogopona 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.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHknatypa ocHoBaHnmid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW M3YYCHUE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMocHcTBIEe Bojgopoaa ¢ okcugaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIEIIOYECH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHellne Kiacchl HEOPraHUYECKHUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonmepuonnas ©  JiIMHHONEepuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TMepBbIX 20 XUMHYECKUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO TpyMIaM U Mepruoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMUYECKUX AJIEeMEHTOB. IOHHAs CBSA3b.

Crenenbp  okuciieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXNOpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B § KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, KiIacCu(uKaus, TMepUoJINIHOCTh, HAOIIOICHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYMHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYECKasI peaKLMs

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBMU C IIOJIOKCHHEM 3JIEMEHTOB B I[leproandeckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIOBOMY 3(DQeKTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEaKIUM,  JJIGKTPOHHBIM  OajaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKkuum. CocraBnenue YpaBHEHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonbl. MeXxaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe MPEACTaBICHUNA 00 BIEKTPOJIUTUUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETa/UIoB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUJCO MAaTEpUANIOB), MPOBEJACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3ioKeHUs, COSIUHEHHUsI), PAClIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJOBeKa. BaxkHeWime XJIopuabl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a MONYYeHHUS CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLCHUSI.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B mpupoie. AMMUakK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOlcTBa (0OIME Kak TMpEJACTaBUTENsl Kiacca KUCIOT M crHeluduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
aoTpornsele Moaupukauuu ¢Gocdopa, (u3NUECKUe U XUMHUUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIEHW  OKHUCJIECHUS.  YIUIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJIyYeHUE U MPUMEHEHHE. DKOJIOTMYeCKHue MpOOJIeMBbl, CBA3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJlyueHue U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YIJIEBOJOPOAOB (yroib, NPUPOAHBIA Ta3, He(DTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCTMHEHUH.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine CTpouTelbHbIE MaTepualbl: KepamMHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIUMi Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COEOUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HAOII0JIeHWe TpHu3HakKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3UUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOuMpaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOMCTB aMMHakKa, IPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anmMasza, Tpadura, dyiuiepeHa, O3HAKOMJIEHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYEHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIJIEHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TnonoxeHus B llepmommyeckor cucrteMe Xumudeckux daeMmeHTtoB JI. W.
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CrocOOBI TIONTy4eHUs] MeTaioB. [lOHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB /. 1. MenpaeneeBa, CTpo€HUE MX aTOMOB, HaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumuueckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo103)keHue B [leproindeckoi CuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckon cuctemMe XMuMHYECKUX JIEMEHTOB /l.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ o0pa3llaMd METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, IIpOIEcCa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, KaIus U Kajidblusgd (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa u Marepuanbsl B IOBCEIHEBHOM XHU3HM YEJOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/K). Ponb xuMun B pemieHu 3KO0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHWE KaK OOIMIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusi, NEepUOAUYHOCTb, HAOIIOCHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUI 3aps], MPOBOIHUKH,
MOJYIPOBOJIHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, npixaHnue, Ouocdepa, FKOCUCTEMA, MHUHEPATIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

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



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEJILHOMN JAEATEIBbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUINCKUMHU
COILMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYarOIIUXCs
PYKOBOJICTBOBATbCS ~CHCTEMOM MO3UTHUBHBIX I[IEHHOCTHBIX OpPHUEHTAllUM U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, TOHMMAaHUS 3HAYEHHS XMMHUYECKOM HAYKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOpPMax M TMpPaBWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOUM MAESATENBHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE W TIOCTYIIKM CBOMX TOBAPHUINEH C TO3ULUAH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3)LlEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHUE HOBBIX 3HAHUN IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMH CpPEACTBAMH HH(POPMALMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHMS KYJIbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJUMOCTH  COOJNIIO/IEHUST TpaBui OE30MACHOCTH TMpH  OOpallieHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs NPEJAMETHBIX 3HAaHUW MO0 XUMHUH, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B PO(HECCHOHATILHOM CpEIE;

6)3K0J10rM4eCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHoro oOpas3a >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,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, I OBBILICHUS
YPOBHSI  9KOJIOTMUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBAaTHCA UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLIMII, TUIIOTE3a, PakT, cucTeMa, MpoIecc, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHUBHBIE, DPETYJISATHBHBIE), KOTOpPbIE OO0OECHEeYHBalOT (POPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIeSITEIbHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jornyeckue aeiicTBUSA:

YMEHHUSI HCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUSI TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAIMKA XUMHUYECKUX BEIIECTB U XHUMHYECKUX PEaKIIHi,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JleJIaTh BBIBOJIBI U 3aKJIFOUCHMS;

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAUMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON peakIuu — MpU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 33714, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MIPOTHBOPEUMS B U3yUAEMbIX MPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

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

NpPUOOPETEHUE OMbITa MO TUIAHUPOBAHWIO, OpPTaHU3AIMH W TIPOBEJICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMH CXEMaMH, JAHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHOU
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  ITO3HABATEJIbLHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4YeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Hanbosee 3heKTUBHbIE CIIOCOOBI peleHusl yUeOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
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 xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMUMHUYECKHUX MOHSTHUN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIINH, TEII0BOU A((EKT peakiiuu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
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 TIOHATUH U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX 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:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepus3oBaTh TaOMUMuHy0 ¢opmy Ilepuomnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomuueckass cucTeMa XHUMHYECKHX 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 UM COCTaBy YYacTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
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;

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTOpHbIM  000pYJOBaHHWEM, a TaKXe IMpaBuUiiaM OOpaIleHHs] C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M MPOBOJAUTH  XUMHYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHUIA:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasl CBS3b, TEIUIOBOU d(PdekT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKUCIEHHE U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJIGHTHOCTD U CTENIEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuynyo Gopmy llepuoanmdeckoil CUCTEMBbl XUMHUYECKUX AJIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sAnapa, OOIIee YUCIO JJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB 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;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TMONMYYCHUI0O W COOMpPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOEIIVIAHUPOBAHHUE

8 KJIACC
Ne Hanmenosanue Konnuectso OCHOBHBIEBUIBIIEATEILHOCTH
n/n pa3iesioBU TEM 4acoB Copepxanneo0ydeHus o0yyaromuxcs
yueOHoronpeamMera
IlepBoHaYyaIbHbIEXUMHYECKHEIIOHATHS
1.1 | Xumus—BaxHas 5 [Ipenmerxumun. POIbXMMUUBKU3HU PackppIBaTbCMBICIIN3y4aEMBIXTIOHSTHIA.
o0nacTtp 4en0BeKa. XUMUSABCUCTEMEHAYK. PackppIBaTbpOIBXUMUUBIPUPOAE
€CTECTBO3HAHMS Tenausemecta. PU3NYECKUECBONCTBA VDKU3HUYEIIOBEKA,EECBA3BCAPYTUMU
UIIPAKTUYECKOU BEILECTB.ATrPEraTHOECOCTOSTHUE HayKaMH.
NEATENBHOCTH BelecTB. [lonsTHEeOMeTOaXI03HAHNSA PaznnuaTpuncThIEBEIIECTBANCMECH;
YeJIoBeKa BXMMMH. YNCTHIEBEIIECTBANCMECH. OJTHOPOJHBIEMHEOTHOPOJHBIECMECH.

CriocoObIpa3ieneHusICMECEH.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu.
3HAaKOMCTBOCXMMHYECKOUTIOCY/IOH,
crpaBuIaMUpaOOThl BIIAOOpATOPUU
UITPUEMaMUOOpaIEHUsIC
71a060paTOPHBIMOOOPYIOBAHUEM.
du3HIECKUEeCBONCTBA0OOPA3IIOB
HEOPTaHWYCCKUXBEIIECTB— METAIIIIOB
WHEMETAIIJIOB.
CrniocoOrIpa3iencHuscMecei
(punbpTpOBaHUE,BHITIAPUBAHHE,
JTUCTUIUIALINS, XpoMaTorpadust).

PaznuyaTte(puznueckuenxuMuyecKue
SIBJICHUS.
CrnenoBathairoOpuTMaMHUCIIONb30BaHUS
AKCIIEPUMEHTAIILHBIXMETOIOB —
HaOII0/ICHUSIMAKCTIEPUMEHTA.
HaOmro1aTbnonuceIBaTbO0BEKTHI
MPUIPOBEACHUM AEMOHCTPAIIAN
11a00PaTOPHBIXOTIBITOBIION3YICHUIO
(bU3UYECKUXCBOMCTBBEIIECTB,CIIOCOO0B
pPa3EIICHUSICMECEUBEILIECTB.
[IpOoBOAUTEXUMUYECKUUIKCIIEPUMEHT
npupaseeHuucMeceii(HanmpumMepe
OYMCTKHUIIOBAPEHHOKCOJIN )BXO/IE
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JlabopamopHhvie

onvimol.: VI3ydeHnenonvucanuepusu
YECKUX
CBOMCTBOOPA3II0BHEOPTaHUYECKUX
BELIECTB.
N3yuenuecnocoboBpazaeneHusicmecen (c
MTOMOIIIbIO MarHuTa).
Ilpakmuuecxuepabomai:

Ne 1. [IpaBuna paGoTsl B 1abopaTopuun
UIIPUEMBIOOPALLIEHUSACIA00PaTOPHBIM
000pYyI0BaHUEM.

No2 .PaznenenuecMeceit(Hanpumepe
OYHUCTKHU TIOBAPEHHOU COJIN)

paKkTUYecKOnpadboThINOZ,

CrnenoBath npaBujaM MOJIb30BaHUS
XUMHUYECKOH MOCy10i 1 1a00paTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
00paIlleHUSICXUMUYECKUMHUBEIIECTBAMU B
COOTBETCTBUM C UHCTPYKLHUEU
MPUBBITIOTHEHUUTIPAKTUYECKOM

pabotsr Ne 1.
BricTpanBaThpa3BepHYTHIEMMCEMEHHBIE U
YCTHBIE OTBETHI C OMOPOM
HauHdOpMaIUIOU3y4yeOHIKA

M CIIPABOYHBIXMATEPUATIOB,IPAMOTHO
VCII0JIb30BATbU3yYECHHBIUTIOHA TUHBIN
arrmapar Kypca XuMHUH

1.2.

BemiectBa
UXUMHUYECKHE
peakiuu

15

ATOMBINMOJIEKYJIBI. XUMHYECKHE
aneMeHThl. CHMBOJIBIXUMHUYECKUX
anemMeHTOoB. [IpocTeie U CrnoxkHbIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
YYEHHE.
Xumnueckasihopmyina.BaneHTHOCTh
aTOMOB XMMHUYECKHUX DJIEMEHTOB.
3aKOHIOCTOSIHCTBACOCTABABEIIECTB.
OTHOCHTENbHAS aTOMHAs Macca.
OTHOcHTENbHAS MOJIEKYJISIPHASI Macca.
MaccoBasnoIsIXUMHUYECKOT03JIEMEHTA B
COCIMHEHUU.

Onpenenarbnpru3HAKUXUMUYECKUX
peaKIMii, yCIOBUS UX TPOTEKAHUS.
OOBIACHATHCYIIHOCTh(PU3NIECKUX
UXUMHAYECKUXIBICHUACTOUKU3PEHUS
ATOMHO-MOJIEKYJIIPHOTO YYEHHUS.
KnaccuduimpoBarbxumMmuyueckue
peakuuu (110 YUCIy U COCTaBY
pearupyromux u 00pa3yrouxcs
BEILIECTB).
CocraBnsaTbPpopMyIbIOMHAPHBIX
BEILECTBIIOBAJIEHTHOCTUHOIIPEAEIIATh
BaJICHTHOCTH 110 (JopMyJiaM BEIIECTB.
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KonuuectBosemectBa.Mosnbs.MouspHas
Macca. B3auMocCBsI3b KOTMUeCTBa, MacChl
WYIUCIIACTPYKTYPHBIXCTMHUIIBEIICCTRA.
PacueTst mo hopmynamM XUMHYECKIX
COECMHEHHU.

du3nyecKre U XUMUYECKHUE SBIICHUA.
XuMudecKaspeakusueenpru3HaKy.
3aK0H COXpaHEHUs] MacChl BEIIECTB.
XUMHYECKHEYpaBHEHUSI.
Knaccudukaiuys XuMU4eCKUX peakiui
(coemuHeHus, pa3oKeHHsI,3aMeCHUs,
oOMeHa).

Xumuueckuiiakcnepumenm:
Jlemoncmpayuu.

dusnyeckue cBoMcTBa 00pa3IoB
HEOPTaHUYECKUXBEIECTB—METAIIOB 1
HEMETAJIJIOB.
OOpa3IBIBENIECTBKOIMYECTBOM | MOJTB.
duznyeckuesBICHUA(TUTABIICHHEBOCKA,
TasiHUE JIbJa, pAaCTUPaHUE caxapa
BCTYIKE,KUTICHUEHUKOHICH IS
BOJIbI).
XuMHudecKuesBIeHUs(TOPEHUECBEYH,
MIPOKATMBAaHUE METHOW MTPOBOJIOKH,
B3aMMOJICUCTBHUE COJIBI WJTM MeJa
CCOJISTHOMKUCIIOTOM ).
HaOmronennenpu3HaKkoBIpOTEKaHUS

PaccraBnarbrorhGuIeHTHI
BYPaBHEHUSAXXUMHUYCCKUXPEAKITUH.
HaOntonats u onuchiBaTh 00BEKTHI
IIPY POBEJICHUH JEMOHCTpAITA
n1a00pPaTOPHBIXONBITOB.

[TpoBoUTH BRIYUCIICHHS IO (DOpMyTIaM
XUMUYECKUXCOCTMHCHUNYPaBHEHUSM
XUMHUYECKUX PEaAKIIH.
[IpuMeHATbECTECTBEHHO-HAYYHbIC
METO/Ibl TO3HAHUS (B TOM UHKCIIE
HaO0JI0ICHUE, MOJICIIMPOBAHUE,
AKCIIEPUMEHTUOCHOBHBICOTIEPAIIUU
MBICJIUTETILHOM €SI TeIbHOCTU
(cpaBHeHuUe,KIaccupuKaIus)

BricTpanBaThpa3BepHYTHIENMCEMEHHBIE U

YCTHBIE OTBETHI C ONOPOU
HauHdOpMaIUIOU3y4yeOHNKa

Y CIIPABOYHBIX MAaTE€PUAIOB, IPAMOTHO
VCIIOJIb30BaThU3YYEHHBIUTIOHS TUNHBIN
anmnapar Kypca XuMuu
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XUMHUYECKUX peaKIuil (pas3iokeHue
caxapa, B3aMMOJICHCTBUE CEPHOM
KHCJIOTBICXJI0PUAOMOApHS, IOJTyYEHHE U
paznoxenue rugapokcuaa meau (1) mpu
HarpeBaHUM, B3aUMOJEHCTBUE
xenezacpactBopomcoaumenu(Il). OnwiTsl,
WUTFOCTPUPYIOLIUE 3aKOH COXPaHEHHUS
MaccChl.

JlabopamopHvie onvimol:
Co3ganueMoaenenMonIeKyn
(ILIapOCTEPIKHEBBIX ).

Omnucanue GpU3NUECKUX CBOMCTB
00pa30OBHEOPTaHNYECKUXBEILIECTB—
METaJIOB ¥ HEMETAJIOB.

HaOmronenue dpuzndeckux (MaaBlieHUE
BOCKQ, TassHUE JIbJa) U XUMUYECKUX
(ropeHuecBevH,MPOKATUBAHUEMETHON
MIPOBOJIOKH) SIBJICHUH.
HabGnrogenuenonrcaHuenpu3HakoB
MPOTEKAHUS XUMUYECKUX PEaKIuid
Pa3HbBIX THUIIOB.

Buviuucnenus:
OTHOCHUTEIBbHOMMOJIEKYJISIPHOMMACCHI
BEILECTB, MOJISIPHON MacChl, MacChl
BEILECTB,MACCHIMKOJINYECTBABELIECTBA;
MacCOBOMAOIMXUMHUYECKOT0IEMEHTA 110
dbopmyIie CoOeTUHEHUS;




HoypaBHeHI/IHMXI/IMI’I‘ICCKI/IXpeaKHI/Iﬁ:
KOJINYCCTBA, MaCChl BCIIICCTBA
IMONU3BCCTHOMYKOJINYCCTBY, MAaCCC
PEarcHTOBUIMIIPOAYKTOBPCAKIINA

Hroronopazneny

20

BamnefmmenpeImTaBMTe.ﬂuHeopraane

CKHXBeIIECTB

2.1

Boznyx.Kucnopon.
IlonsTue
o0okcHumax

6

Bosnyx—cMecsrazos.CocraBBo3ayxa.
Kucnopon — aneMeHT u npocroe
BelecTBo. HaxoxaeHuekucnopoaa
BIIPUPO/IC, PU3NICCKUEUXUMUICCKUC
cBolcTBa(peakuuuropeHus). OKCuabl.
[Ipumenenue kucnopoaa. CriocoObl
MOJIYYeHHS KUCTIOpO/Ia B JJabopaTopuu
U TIpoMBITIIeHHOCTH. KpyroBopoT
Kucaopoaa B mpupoze. O30H —
AITOTpOIHAs MOAUUKAIIHS KUCTIOPOaa.
TemnoBoidhPeKTXMMUUIECKONpPEaKITUH,
TEPMOXUMUYECKHUE YPaBHEHUS, IK30-
UPHAOTEpMUYECKUepeakinu. TOTUIMBO:
yIoJib U METaH. 3arpsiI3HEHUE BO3/yXa,
yCUJIEHHE MapHUKOBOTO 3 deKTa,
pa3pylieHre 030HOBOTO CJIOSI.
Xumuueckuiiakcnepumenm:
Llemoncmpayuu:
KauectBenHoeonpeneneHnecoaepKanus
KHCJIOPOJa B BO3IyX€
[Tomy4yenue,coOnpanue,pacro3HaBaHme

Hcnonb30BaTbXMMHUECKYIOCUMBOIHKY
JUTS COCTaBIIeHUs (hOPMYIT BEIIECTB,
MOJIEKYJISIPHBIXyPaBHEHUHXUMUUECKUX
PEAKLHM C yYaCTUEM KHUCIOPOA.
XapakTepu30BaTh(OMUCHIBATH)COCTAB
BO3/yxa, pU3NUECKHe U XUMHUECKUE
CBOMCTBa KMCIIOPO/a, CIOCOOBI €r0
HOJTyYeHUs], IPUMEHEHHUE U 3HaYCHHE
B IIPUPO/JIE U JKU3HU YEJIOBEKA.
CpaBHHMBaATHPEAKIIMUTOPEHUS U
MEAJIEHHOTO OKHUCIICHHUS.
OOBACHATHCYIIHOCTHIKOJIOTUYECKIX
npo0JieM, CBSA3aHHBIXC 3arpsi3HEHUEM
BO3/yXa.
CrnenoBarbnpaBuiiaM0e30macHOM
paboThI B 1a00paTOpPUU

IIPU UCTIOJIb30BAHUU XUMUYECKOM
MOCYBI M 000PYIOBaHUS, a TAKKE
paBUJIaMOOPAICHUACTOPIOYNMHU
BEIIIECTBAMH.
[TnanupoBaTHMOCYIIECTBIISATH
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N U3Yy4YCHHC CBOMCTB KucJjopozaa.

Ha6J'IIOI[eHI/Ie B3aHMOI[€I>'ICTBPI$I BCIICCTB

C KMCJIOPOJZOM U YCIIOBHUA

BO3HUKHOBCHHUAUIIPCKPAIICHUATOPCHU S

(moxapa).
JlabopamopHhuwiti onvim:

O3HaKOMIICHHECOOPA3IIaMUOKCHIOB U

ONMCAHUE UX CBOUCTB.
lIpakmuueckaapaboma:.

Ne 3. [Tony4yenue u coOupanue
KHUCJIOPO/J1a,U3YYEHUEETOCBOUCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MaCChl KUCJIOPOAa U
030HAHAOCHOBAHMHUATOMHONMACCHI
XUMHYECKOTO 3JIEMEHTA;KOJIMYECTBA,
MACCHhI BEIIECTBA
MOYPaBHEHUSIMXUMHUYECKUXPEAKIINI

HAIMPAKTUKEXUMUYECKUE
AKCIIEPUMEHTHI, IPOBOIUTHHAOIIOICHHUS,
JIeJ1aTh BBIBOJIBI 110 pe3ysibTaTaM
AKCIIEPUMEHTA MIPH MIPOBEICHUU
1a00paTOPHBIXOMBITOBUIPAKTUYECKOM
paboTHI.
BrIyncnsThKOIMUECTBOBEIIECTBA, 00BEM
raza 1o (opmyJam.
Y4acTBOBaTbBCOBMECTHOWPAOOTE B
rpymrme.
BricTpanBaTbpa3BepHyTHIENNCHbMEHHBIE U
YCTHBIE OTBETHI C OTIOPOM
HauHdOpMaIUIOU3ydyeOHIKA

Y CIPABOYHBIX MaTEpUajIoB, TPaAMOTHO
VCTIOJIb30BaThU3YYEHHBIUTIOHS TUNHBIN
anmapar Kypca XUMHU

2.2

Bonopon. Ilonsitue
OKHCJIOTaXUCOJISAX

Bonopoxn — anemeHT u mpocTtoe
BemecTBo. Haxoxnenuesonopoaa
BIIPUPO/IC, PU3NIECKUEUXUMUIECKUE
CBOMCTBA, MPUMEHEHHE, CTIOCOOBI
noxyyeHus. KucimoTsl u comnu.
Mounsipubritoobemra3zoB.PacueTst mo
XUMHUYECKUM YPaBHECHHUSIM.
Xumuueckuiiakcnepumenm:
Llemoncmpayuu:
[Tonyuyenue,cobupanue

PackpsIBaTh CMBICH U3y4aeMbIX OHATHN
UTIPUMEHSITHATUIIOHATUATTPUONTUCAHUN
CBOWCTB BEIIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
(u3NYECKNENXUMUYECKUECBOICTBA
BOJIOPO/a, CIIOCOOBI €ro MOTyUYEeHHUS,
IpPUMEHEHHUE.
ColOuparbnpuOop SOy YeHUS
BOAOPO/A.

N cnonb30BaTbXUMHUYECKYIOCUMBOIUKY
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Y pacro3HaBaHUE BOJIOPO/IA.
B3anmo1eiicTBHEBO1I0POIACOKCUIOM
menu (II).

JlabopamopHhuwiti onvim:

B3anMo el cTBUEKUCIOTCMETAIITIAMM.
Ilpakmuuecxas paboma.

Ne4 TTonyuenuercoOupanueBoa0poaa,
M3y4YE€HUE €T0 CBOMUCTB.

Buiuucnenus:
o0beMa,KoJIMYeCcTBaBeIeCTBarasa

10 €r0 U3BECTHOMY KOJINYECTBY
BEII[ECTBA UM O0BEMY;

00BEMOB T'a30B 110 YPABHEHUIO PEAKIINU
HAa0CHOBE3aKOHA00HEMHBIXOTHOIIICHUI
ra3oB

JUTSL COCTaBIIeHUs (POPMYIT BEIECTB,
MOJICKYJIIPHBIXYPABHEHUHXUMUICCKUX
peaKUMil ¢ y94aCTUEM BOJIOPOA.
BrraucasteMoISIpHYIOMacCyBEIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM Irasa,
Maccy BellleCTBa.

[TpoBOUTH pacyeTsl IO YpaBHEHUSAM
XUMUYECKUX PEaKIINil: KOJIMYeCTBa,
00beMa,MacChIBEIIECTBAION3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareéHTOB
VI MIPOJAYKTOB PEAKIIUH.

CrnenoBaTh nmpaBuiiaM 0€301acHON
paboThI B 1ab0OpaTopuu
WCITIOJIb30BAaHUY XUMHYECKOU ITOCY B
1 000pyI0BaHUs, a TAKXKe MpaBUIaM
00pallleHUSICTOPIOYMMUBEIIIECTBAMH B
OBITY.

[TnaHUpOBaTHHUOCYIIIECTBIATh

Ha TIPAKTUKE XUMUYICCKUE
AKCIIEPUMEHTHI, IIPOBOAUTHHAOITIOICHHSI,
JIeaTh BBIBOJIBI 10 PE3yJIbTaTaM
IKCIIEPUMEHTA.
Y4acTBOBaTHBCOBMECTHOHMPAOOTE B
rpymrme

2.3

Bopa.PactBopbl.
IloasTue
00 OCHOBaHUAX

dusnueckuecBorcTBaBOAbl. Bomakak
PacTBOPUTEIb. XHUMUYECKUE CBOMCTBA
BOJIBI.

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN

UIIPUMEHATBITUIIOHATUAIIPUONIMCAHUN
CBOWCTB BEILECTB U UX NPEBPALLICHUM.
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OcHoBaHusl.
PactBopsl. Ponbs pacTBOpoB B npupo/ie
UBXHU3HUYENOBeKa. KpyroBopoTBOIbI B
npUpoAE. 3arpsi3HEHNE MPUPOTHBIX
BOJI.OXpaHanOYMCTKAIPUPOTHBIXBOI.
HacplllieHHbIC Y HEHACBHIILICHHbBIC
pacTBOpbI. PacTBOpUMOCTD BEIIECTB
BBOJIe.MaccoBas10J15BEILIECTBA B
pacTBope.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
PacTtBopeHMEBEIIECTBCPAZTUYHOMN
pPacTBOPUMOCTBHIO.
B3aunmMopaeiicTBHEeBOABICMETAJLIIAMH
(HaTpUeM U KaJIbLIUEM).
HccenenoBannepacTBOPOBKHUCIIOT
UILEJI0YEHCTIOMOIILIOMHIUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUSI BEIIECTB C PA3IMUHON
PacTBOPUMOCTBHIO.
[IpuroToBneHnepacTBOPOB
CONpPEAECIEHHOMMAaCCOBOMI0IEN
PaCcTBOPEHHOIO BEIIECTBA.
Ipakmuueckaspaboma
Ne 5. IIpurorosiieHre pacTBOPOB
COIPENECIEHHOMMACCOBOMI0IEH

Xapaktepu3oBaTb(hU3NIECKUE
UXUMUYECKUECBOMCTBABO/IbI,EEPOIIb KaK
pacTBOpUTENIA B MPUPOJHBIX MPOIECCaX.
CocTaBIsATbYpaBHEHUIXUMUICCKUX
peaKuui ¢ y4aCTUEM BOJIBI.

OOBACHATH CYIIHOCTh YKOJIOTUYECKUX
npoOJieM, CBSI3aHHBIX C 3arpsS3HCHUEM
MPUPOIHBIXBOJ,CTIOCOOBIOUUCTKUBOIBI OT
puUMecei, MephI IO OXpaHe BOJT
OT3arpsI3HECHUSI.
[InanupoBaTHMOCYIIECTBIATh

Ha NPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI,IIPOBOAUTHHAOIIIOICHHUS,
JieaTh BBIBO/JIBI IO pe3yJibTaTam
AKCIIEPUMEHTA TP TPOBEICHNUN
71a00pPaTOPHBIXOMBITOBHITPAKTHIECKOM
paboTHI.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OpATOPUH NpU
WCITIOJIb30BAaHUUXUMHUIECCKONTIOCYIBI 1
000pyI0BaHUS.
[IpoBOIUTEBBIYUCICHUSACTIPUMEHECHUEM
MOHSTHS «MacCOBasi I0JIs BEIIECTBA

B PacTBOpPE».
BricTpanBaTbpa3BepHyTHIETICEMEHHBIC U
YCTHBIE OTBETHI C ONOPOU
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PacTBOPEHHOTOBEIIIECTRA.
Buiuucnenus:

CHCHOJIb30BaHUEMIIOHSI THI«MaCCOBast
JIOJIs1 BELIECTBA B PACTBOPE»

HauH(pOpMaIUION3yIeOHNKA

U CIPABOYHBIX MaTEpUajIoB, TPaMOTHO
VCIIOJIb30BaThU3YYECHHBIUTIOHSTUNHBIN
anmapar Kypca XUMHUU

2.4

OCHOBHBIEKJIACCHI
HEOPTaHMYCCKHUX
COeIMHEHUN

11

Krnaccudukanus HeopraHn4ecKux
coenunennit. Oxcupl. Kiaccudukanus
OKCH/IOB:COJIe00pa3yrone(0CHOBHBIE,
KHUCIIOTHBIE, aM(OTEpHBIEC)

U HECOJIEOOpa3yIoIIHe.
HomenknatypaokcuoB. Ou3ndeckue
Y XMMHAYECKUE CBOKCTBA OKCUJIOB.
[Tomy4eHnEeOKCHIOB.
OcnoBanus.KiaccugukannsocHOBaHUIN:
IEJI0YM U HEPACTBOPUMbBIE OCHOBAHMUSI.
HomenknatypaocHoBaHuN. PU3NUECKHE U
XUMHYECKUE CBOMCTBA OCHOBAHUIA.
[Tomy4eHreOCHOBaHUM.

Kucnotsl. Knaccudukarus Kucior.
Howmenknarypa kucnor. @uznueckue

Y XMMHUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOocTuMeTauioBH.H.bekerosa.
Ilomy4yeHne KUCIIOT.

Conu. HomeHknarypa conei.
OU3NYECKUENXUMUYECKUECBONCTBA
conen. [Tonyuenue comen.
['eHeTHuecKasCBA3bMEKTYKIaCCaMuU
HEOPraHUYECKUXCOETUHEHUH.

Krnaccudunuposats nzydyaeMole
BEIIIECTBAIIOCOCTABYHCBOMCTBAM.
CoctaBasaTbPopMyIBIOKCHIOB,KUCIIOT,
OCHOBaHMH, COJICH M Ha3bIBaTh UX
MTOMEXXTYHapOIHOMHOMEHKIIaType.
[Iporuo3upoBaThCBOMCTBABEIIECTB
HA0CHOBEOOITUXXUMHICCKUXCBOUCTB
M3YUYEHHBIX KJIACCOB/TPYIII BEILIECTB,
KKOTOPBIMOHUOTHOCSITCSI.
CocTaBisTbMOJIEKYJIIPHbICYPaBHEHUS
peaKuui, WIUTFOCTPUPYOLIUX
XAMUYECKHE CBOMCTBA M CITOCOOBI
MOJTYYEHUSI BEIIECTB U3yUCHHBIX
KJIACCOB/TPYIIII, a TAKkKe
MOATBEPKIAIOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXKY HUMH.
[Tpou3BOAUTHBBIUMCICHUS
MOYpPaBHEHUSAMXUMUYECKUXPEAKITUH.
[InaHnpOBATHUOCYIECTBIISITH

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTHI,TPOBOAUTHHAOIIOICHUSI,
JieJaTh BBIBO/IBI IO pe3yJibTaTam
AKCIIEPUMEHTANPUTIPOBEICHUN
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Xumuueckuiiakcnepumenm:
Jlemoncmpayuu.
OO6pa3ubIHEOPTraHNYECKUXBEIIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBITHL WILTIOCTPUPYIOIIHUEXUMUYECKHE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHwvieonvimol
OnpeneneHnepacTBOPOBKUCIOT
UIIEJI0YECIIOMOIIBIOUHIUKATOPOB.
N3yueHneB3auMoAeCTBUSKUCIOT
CMETaJUIaMU,pEaKIIUHHEUTpaTU3alUu.
BzaumopericTBre pactBopa CepHOU
KUCIOTHI ¢ okcusioM Menu (II).
[TonyueHreHepaCTBOPUMBIXOCHOBAHUIA.
BriTecHeHnEOAHOTOMETAIIIAAPYTUM
13 pacTBOpA COJIU.
Ilpaxmuueckaspaboma
Ne6.PemeHneskcnepruMeHTaIbHbIX
3agaunoTeMe« BaxKHENIIINEKIIACCHI
HEOPTaHUYECKUX COCAUHEHUI.
Buviuucnenus:
MOYPaBHEHUSIMXUMUYECKOUPEAKIIUHN
KOJIMYECTBABEIIECTBA,00beMa,MaCChl
MOM3BECTHOMYKOJIMYECTBYBEIIECTBA,
00BeMy, Macce peareHTOB
WJTUTIPOYKTOBPEAKIIUU

71a00paTOPHBIXOMBITOBUIIPAKTHUECKUX
pabor.
CrnenoBarbnpaBuiaM0e30n1acHOM
paboTsl B 1abopaTopuun
PUHUCTIONH30BAHUMXUMHIECKON
MIOCY/IbI U 000PYTIOBAHMSI.
BricTpanBaThbpa3BepHYTHIEMTICEMEHHBIC U
YCTHBIE OTBETHI C OMTOPOH
HauHdOpMaIUIOU3ydyeOHIKa

U CIIPABOYHBIX MAaTE€pPUAIOB, IPAMOTHO
VICII0JIb30BAThU3yYECHHBIUTIOHA TUMHBIN
anmapar Kypca XuMuu

Uroronopasneny:
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IepuoanueckniizakonullepuonndeckasicucreMmaxummnieckuxyieMeHToB..MenaeneeBa.CTpoeHuEeaATOMOB.
XumMnuyeckasacBsaA3b.OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIIMU

3.1 | [lepuoauueckwii
3aKOH
ullepnoanueckas
cucTeMa
XAMHAYECKUX
2JIEMEHTOB

Ctpoenue atoma

J.1.Menpeneena.

7

[lepBblenONBITKUKIACCUDUKALIUH
XUMHYECKUX3IIeMEHTOB. [ IoHsATHE

O rpynmnax CXOJIHBIX 3JIEMEHTOB
(111eJI0YHBIE U IIEII0YHO3EMENbHBIC
METaJLJIbI,IaJIOT€Hbl, THEPTHBIETA3bI ).
DneMeHThI, KOTOpble 00pa3yroT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
ITepnonnueckuiizakon.llepuognueckas
CUCTEMa XUMHUYECKUX AJIIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUIMHHOTIEPHOIHAsL (POPMBI
[leproauyeckoil CUCTEMbI XUMHUYECKHUX
aneMmeHToB/[.M1.Menneneesa.lleprnoasl
Y rpynnbl. PU3NYECKUN CMBICI
MOPSIAKOBOTOHOMEPA,HOMEPOBIEPHOJIA U
TPYIIIbI 3JIEMEHTA.
CrpoenunearomoB.CoCcTaBaTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHne
AIEKTPOHHBIX000JI0UEKATOMOBIIEPBBIX
20 XMMHUYECKUX 3JIEMEHTOB
ITepunoauueckoi CUCTEMBI
JA.N.MenneneeBa. XapakTepucTrUKa
XUMHYECKOTO AJIEMEHTA
noerononoxeHutosl lepuoanueckon
cucrteme .. Menneneena.
3aKOHOMEPHOCTUHU3MEHEHUSIpAyCca

PackpbIBaTbCMBICITIEPUOIUYECKOTO
3aKOHa.

OnuceIBaTbCTPOCHUETAOTHIIBI
«IlepuoanueckascucTeMaxuMUYECKHX
anemeHToB [.1. MeHnaeneeBay.
MonenupoBaTbCTpOEHNEATOMA,
SHEPreTUYECKUXYPOBHEUHUIIONYPOBHEN
P MIOMOIIY PUCYHKOB, JJIEKTPOHHBIX
KOH(UTypallii U 3JIEKTPOHHO-
rpaguieckux GopMyIl.
[TosicHATbPU3UYECKUITCMBICIT
IIOPSIZIKOBOIOHOMEPA,HOMEPOBIIEPUOIA U
IPYIIIBI 3JIEMEHTA.
XapakTepu30BaTbXUMHUECKUEIITIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KAJIUW, KaJIbLIUN
Y UX COETMHEHUS I10 MTOJIO0KEHUIO
Bllepnonnueckoiicucreme /. 1.
Menpgeneena.
OOBACHATHOOILINE3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB XUMHUYECKHUX
AJIEMEHTOB (U3MEHEHHUE PAInYyCOB
aTOMOB, 3JIEKTPOOTPHULIATEIBHOCTH,
BaJICHTHOCTH) U UX COEUHEHUN
BIIPEAEIIAXMaJIBIXIIEPHOJOBUTIIABHBIX
IOATPYIII C yYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METANTMYECKUXUHEMETATIIINYECKUX
CBOWCTB I10 TPYNIIaM U IIEPUOJIAM.
3nauenuel leppoanueckorozakona
ullepnoan4ecKONCUCTEMBIXUMUYECKHUX
AJIEMEHTOB JIJIs1 Pa3BUTHUS HAYKH U
npaktuky. /.M. Mennenees — ydueHslit
UrpakIaHuH.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
B3auMoaelicTBUeTHAPOKCHIAIIMHKA C
pacTBOpaMU KUCJIOT U IIEJIOUYEH.
MoaenupoBaHue CTPOCHUS MOJIEKYJT
IIPY ITIOMOIIM PUCYHKOB, MOJENEN,
AIEKTPOHHBIXUCTPYKTYPHBIX(HOPMYIL.
Ta6nuna «llepuonnueckas cucrema
XHMHYECKUX DJIEMEHTOB
J.1.MenneneeBay.

JlabopamopHvie onvimoi
O3nakomiieHrecoOpa3aMUMETaJIOB U
HEMETAJIJIOB

Y4acTBOBaTbBCOBMECTHOHPAOOTE B
nape ujiu rpymre.

BricTpanBaThpa3BepHYTHIENMCEMEHHBIE U

YCTHBIE OTBETHI C OIIOPOM
HanH(pOPMAIUION3Y4eOHUKAUIPYTHX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XUMHYECKasl CBA3b.
OKHCIINTENBHO-
BOCCTAHOBHUTEIILHBIC
peakiuu

XumMmudeckas cBsa3b. KoBajneHTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUYECKUX
snemenToB. MonHas cBsa3b. CTeneHp
okuciaeHus1. OKUCINTEIBHO-
BOCCTaHOBUTEIbHBIEpeakuu. [ Iporieccrl

PackpbIBaTbCMBICIN3YUaEMBIXITOHSATHM.

OnpenensiTbBUAXUMUYECKOWCBS3U B
COCIMHEHNH.

MonennpoBaTh CTPOCHUE MOJIEKYJIIIPU
IOMOIIM PUCYHKOB, MOJIEJIEN,
3JIEKTPOHHBIXUCTPYKTYPHBIX(DOPMYII.
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OKHCIICHHS] 1 BOCCTAHOBJICHHS.
OKHCIUTENN U BOCCTAHOBUTEH.
XHUMUYECKUNIKCIIEPUMEHT: N3yYCHHE
00pa3IioB BEIIEeCTB METAJIIIOB
WHEMETAJUIOB,B3aUMOJICHCTBUE
I'UIPOKCUJAIIMHKACPACTBOPAMUKHCIIOT U
1IETI0YEH, ITPOBEICHUE OIBITOB,
WUTFOCTPUPYIOLIUX IPUMEPHI
OKHUCJINTEIBHO-BOCCTAHOBUTENBHBIX
peaxuuil (ropeHue, peakuu
pa3IoXKEeHUs], COeTUHEHNS).
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:

OnBITHL WLTIOCTPUPYIOIIUETPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3NO0KEHUS,COSTUHEHMS] )

Hcnonb30BaTbXUMHYECKYIOCUMBOJIUKY
JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
AJIEKTPOHHOTO OajaHca peakiui.
OrnpenensiTbcTeNeHbOKUCICHUSIATOMOB
XUMHUYECKUX DJIEMEHTOB 110 (JopMyIam
Y COCTABIJIATH (POPMYJIbI OMHAPHBIX
COCJIMHEHUNIIOCTETICHUOKHU CIICHUS
aTOMOB XHMHUYECKHUX DJIEMEHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTaHOBUTEIIb. PaccTaBiIsaATh
KO2(PPUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIHLHBIX
PEAKLMI METOJIOM JICKTPOHHOTO
OajaHca.

HaOmronaTe XuMHU4ecKue
OTIBITHINOIJIAHY,aHATTU3UPOBATHHU]]
eJIaTh BBIBOJIBI.

Ucnonb3zoBate UKT mag co3panus
MO/IEJICH,TOATOTOBKUIIPE3CHTAIIUM,
JIOKJIaJ0B 110 TEME.
BricTpanBaThpa3BepHYTHIEIUCHbMEHHBIE U
YCTHBIE OTBETHI C OIOPOU
HanH(pOpMaIION3y4eOHUKAN JPYTUX
HMCTOYHHMKOB,BTOMUHCIeIHTepHETA

Hroronopazneny 15
Pe3zepBHOEBpeMs 3
OBIIEEYNCIIOYACOB 68
[10 ITPOI'PAMME
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9 KVIACC

Ne
/11

HaumenoBaHue
pa3aenoB U TEM
ydeOHoronpeamera

KomnuectBoO
YacoB

ConeprxanueoOydeHust

OCHOBHBIEBUILIIEATEITHLHOCTH
oOy4Jaronuxcs

BemeCTBonngnquKuepeaKunn

11

IloBTOpEeHUE
UyTITyOJieHue
3HAHUMOCHOBHBIX
pa3aenoBKypca
8xuacca

5

[Tepnonnueckuizakon.llepuonnueckas
CUCTEMaXUMHUYECKUXAJIEMEHTOB
JA.N.MenneneeBa.CTpoeHHEaTOMOB.
3aKOHOMEPHOCTUBU3MEHEHUNCBOMCTB
XUMUYECKUXIIEMEHTOBIIEPBBIXTPEX
NEPUOA0B, KU, KaIbIUIH X
COE€IMHECHUNBCOOTBETCTBUA
CIIOJIOKEHUEMDJIEMEHTOB
BlleproinuecKkoCcuCTEMENCTPOECHUEM
UXaTOMOB.

CrpoeHneBenecTBa: BUIBIXUMUYECKON
CBsI3U. TUMBIKPUCTATITNIECKUX
PEIIETOK,3aBUCUMOCTHCBOMCTB
BEIIECTBAOTTUIIAKPUCTATUIMYECKON
PELIETKUMBUIAXUMHYECKON CBSI3U.
KnaccudukanusnaomenknaTypa
HEOPTraHMYECKUXBEIIECTB. XUMHUUECKUE
CBOMCTBABEIIECCTB,0THOCSIIINXCS
KpPa3IMYHBIMKIIACCAMHEOPTaHUYECKUX
COCJIMHECHUI, ITCHETUUECKASICBSI3b
HEOPTraHUYECKUXBEIECTB.

XapakTepu30BaTbXUMUYECKUEIIIEMEHTBI
MEPBBIXTPEXIIEPHUOIOB, KATUSUKAIBLIS
MOUXIOJI0XkeHNIOBI [eproanueckoit
cucteme/[.M1.Menneneena.
KinaccudunnpoBatbuHas3biBaTh
HEOPraHUYECKUEBEIIECTBAN3YYEHHBIX
KJIACCOB.
OnuchIBaThOOIMEXUMUYECKUE
CBOMCTBABEILIECTBPA3TNYHBIXKIIACCOB,
MOATBEPAKAATHCBOMCTBAIIPUMEPAMU
MOJIEKYJISIPHBIXYPABHEHU M XUMUYECKHUX
peaKkuu.
OnpenensiTbBUIXUMHYECKONCBA3N
WTUIKPUCTATUTMYECKONPEIIETKH
BEILIECTBA.
IIporao3upoBaTbCBOMCTBABELIECTB
B3aBUCHUMOCTHUOTHUXCTPOECHHS.
BricTpanBaThpa3BepHYTHIETUCEMEHHBIE
NYCTHBIEOTBETBICONIOPOM
HauHdopMaIon3yuyeOHIKa
MCIIPAaBOYHBIXMATEPUATIOB,IPAMOTHO
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Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:

03HAaKOMJICHUE C MOJIETSIMU
KPUCTAJUIMYECKUX PEMIETOK
HEOPraHNYECKUXBEIIECTB—METAIOB U
HeMeTauioB (TpaduTa u anmmasa),
CJIOKHBIXBEILIECTB(XI0pUAaHATPHA )

HCTIOJIb30BATbU3YYCHHBIUTIOHATUAHBIN
armapar Kypca XuMuu

1.2

OcHOBHEBIE
3aKOHOMEPHOCTH
XAMHAYECKUX
peakuui

KrnaccupukanusaxumMuaeckux peakium
NOpa3IUYHbIMIPU3HAKAM(TIOYUCITY
MCOCTaBYYy4YacCTBYIOLIMXBPEAKIIUU
BELIECTB,IOTEINIOBOMY3(PEKTY,
OM3MEHEHUIOCTENIEHEMOKUCIICHNUS
XUMUYECKUXIIEMEHTOB,
MOOOPATUMOCTHU,IIO YYACTHIO
KaTtajmn3aropa). IK30-
UIHA0TEPMUYECKUEPEAKIINH,
TEPMOXUMUYECKHEYPAaBHEHUS.
[ToHATHEOCKOPOCTUXMMUYECKON
peakuuu.Ilonarneo600paTUMBbIX
MHEOOPATUMBIXXUMUYECKUXPEAKIUSX.
[ToHSATHEOTOMOT€HHBIXHM T€TEPOre€HHBIX
peaknusx.l lonsiTueokaranuse.
IToHATHEOXMMHYECKOMPABHOBECHUU.
DaKTOPHI,BIUAIOLINEHACKOPOCTh
XUMUYECKONPEAKITUUUTIONOKEHHE
XUMUYECKOTOPaBHOBECHS.
OKHCIUTETEHO-BOCCTAHOBUTEILHBIE

PacKkpbIBaTbCMBICIN3Y4aEMBIXITOHATHIA
UITPUMEHATHITUIIOHATHUAIIPH ONMCAHUU
CBOMCTBBEILIECTBUUXIIPEBPAILICHH.
KnaccuduimpoBarbXxumMmuaeckue
PEaKIMUIIOPA3INYHBIMIIPU3HAKAM.

Y cTaHaBIMBaTh3aBUCUMOCTECKOPOCTH
XUMHUYECKOMPEAKIUUOTPA3INYHBIX
(dhakTOpoB.
[IporHo3upoBaTEBO3MOKHOCTH
POTEKAaHUAXUMUYECKUXIPEBPALICHHI
BPa3JINYHBIXYCIOBUSX.
OrnpenensaTbOKUCIATEb
nBocctaHoBuTeNbBOBP.
CocTaBnsAThIIEKTPOHHBIHOATAHC
peaxkuuu.

[Tpon3BOANTHBBIUNCICHUS
MOXMUMHYECKUM YPAaBHEHUSIM.
VYyacTBOBaTEBCOBMECTHONHPAOOTE
BIIAPEUJIUTPYTITIE.
BricTpanBaTbpa3BepHYThIENNCbMEHHBIE
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peakiMu, SJIEKTPOHHBIN OallaHc
OKHCITUTENbHO-BOCCTAHOBUTEIHLHOMN
peakuun. CocTaBlIeHUE YPABHEHUI
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
PEaKIUNCHUCTIONb30BAHUEMMETO1a
AJIEKTPOHHOTO OajaHca.
Xumuyeckuuiakcnepumenm:
Jlemoncmpayuu:
HccnenoBanne3aBuCUMOCTUCKOPOCTH
XUMHYECKON peakuuu OT BO3AECHCTBUS
pazNUYHBIX (AKTOPOB.

OMNBITHL, WILTIOCTPUP YOI ETPUMEPHI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUSI,COCTUHEHNS ).
Buiuucnenus:
KOJIMYECTBABEIIECTBA,00bEMaNMaCChI
peareHTOB WK MPOIYKTOB MO
YpaBHEHUSIMXUMUYECKUXPEAKITUN

Y YCTHBIE OTBETHI C
OTOpPOMHANH(POPMAITHION3YUE

OHUKa

Y CIIPABOYHBIX MAaTEpUAJIOB, PAMOTHO
WCIIOJIb30BaThNU3yYCHHBIMTIOH I TUMHBIN
anmnapar Kypca XUMUHU

1.3

DNEKTPONUTHYECKAs
JIICCOITHAITHSI.
XHUMUYECKUE
peakuuu

B pacTBOpax

Teopus 3JIEKTPOTUTUYECKON
JUCCOLUALINY. DJIEKTPOIUTHI
MHEAJIEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHn3MIMCCOUAIIMUBEILIECTB

C Pa3IMYHBIMU BUJIAMH XUMUYECKOU
csi3u.Crenenpaucconuanuu. CuibHbIe U
cnabbie PIEKTPOIUTHI.
Peaknnunonnorooomena. Y ciiosus

PackpbIBaTbCMBICIN3YUaEMBIXITOHATHH, &
TAKXKE CMBICJI TEOPUU
BJIEKTPOJIUTUYECKON IMCCOLUALIHH.
OOBSICHATH TPUYUHBI
3JIEKTPONPOBOAHOCTUBOAHBIXPACTBOPOB
BEILIECTB, Pa3nyaTh CJIa0bIC U CHIIbHBIC
BIEKTPOJIUTHI.
CocTaBiaThypaBHEHUAAUCCOILIUALIAN
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MPOTEKaHUSAPEAKIIMHNOHHOTOOOMEHA,
MTOJTHBIE ¥ COKPAIIEHHBIEC HOHHBIE
ypaBHeHUsIpeakinil. CBOMCTBAKUCIIOT,
OCHOBAHUU U COJIEN B CBETE
MIPEACTABICHUHOOAICKTPOTUTHIECCKOM
nucconuanu. KauecTBeHHbIE peakinu
Ha WoHbI. [lonsATHE O THApPOIU3E

coJiei.

Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
HccnenoBannesneKTponpoBOIHOCTH
pacTBOPOB BEIIECTB, IIpoliecca
JTUCCOIIMAIIIY KUCTIOT, IIeJI0Yei
rcoJei(BO3MOKHOUCTIOJIb30BAHNE
BUJIEOMATEPHUAIIOB).

OnBITH, WUTIOCTPUPYIONINE TPU3HAKA
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3zoBaHueOCa Ka,BbIICIICHUETA3a,
00pa3oBaHUE BOJIbI).

Pacnio3naBanue HEOPraHMYECKUX
BEIECTBCIIOMOIIHIOKAUYE€CTBEHHBIX
peakiuii Ha HOHBI.
Jlabopamopnuwitionvim:

N3yuenune nmpu3HaKoB MPOTEKAHUS
peaKIMu HOHHOTO OOMEHAa B pacTBOpax
AIEKTPOIUTOB(COOPA30BAHNEMOCAIKA,
BbIJIeJICHUEeMTa3a,00pa30BaHUEMBO/IbI ).

KHUCJIOT, IIEJI0YEH U COJICH, MOJIHbIC
HCOKpaIllCHHBICHOHHBICYPAaBHEHUS
XUMUYICCKUXPEAKITUHNOHHOTOOOMEHA,
KpaTKHE MOHHBIC YPABHEHHUS MPOCTHIX
PEAKIHN TUAPOIIN3A COJICH.
XapakTepu3oBaTh OOIINE XUMHUYECKHUE
CBOMCTBA BEIECTBPA3TMYHBIXKJIACCOB Ha
OCHOBE TEOPHH IIEKTPOIUTUYECKOU
JIMCCOLHUALINY;TOATBEPAKIATHCBOMCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUU.
PemarpakcriepuMeHTaNbHbIE3a1auN

10 TEME.

[1naHupOBAaTHUOCYIIECTBIISITH HA
MPAKTUKE XUMHUUECKUE

AKCTIIEPUMEHTHI, ITPOBOIUTHHAOIIOICHNS,
JIeTIaTh BBIBOJIBI TIO pe3yJibTaTam
AKCIIEPUMEHTA MPU MPOBEICHUU
J1a00PATOPHBIXOMBITOBUMPAKTUYECKUX
pabor.
CrnenoBaThnpaBuiiaM0Oe30macHON
paboTHI B JIabopaTtopuu
MPUHUCIIOIB30BAaHUMXUMHUUECKOMN
MOCY/IbI ¥ 000PY/I0BAHMUS.
[1poBOANTEBBIYUCIECHUSTIOXUMUYECKUM
YPaBHEHUSIM.
VYyacTBOBaTEBCOBMECTHONHPAOOTE
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Ipaxmuueckaapaboma:
Nel.PemenneskcriepuMeHTanbHbIX
3a/1a4 1o TEME.

Buviuucnenus:
MIOYPaBHEHUSIMXUMHUYECKUXPEAKIIUIA

BIIAPEWIUTPYTIIIE.
BricTpanBaTbpa3BepHYTHIEIMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH
HauHpOpMaIUION3y4eOHUKaN IPYTUX
MCTOYHUKOBUH(GOPMAITUU,BTOMYHUCIIE
HNurtepnera

HUroronopazneny

17

HemeTalsibIMUX COETUHEHMS

2.1

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

OO6mrasixapakTepruCcTUKarajJioreHoB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEepPHbIC CTETICHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTHIX BEIIECTB — T'aJIOTE€HOB.
XUMHUUYECKHUE CBOMCTBA HA TPUMEPE
xJjiopa(B3auMojieiCTBUECMETAIITIaMU,
HEMETAJUIAMHU, [IEJT0YaAMM ).
XnopoBogopoa. CoJistHasIKUCIIOTA,
XUMHUYECKUECBOWCTBA,TOTYYEHHE,
npuMeHeHue. JlercTerue xiaopa

U XJIOPOBOJOPO/Ia HA OPraHUu3M
yeJioBeKa. BaxxHeHImmex mopuIbInux
HaxO0XXJICHUE B TIPUPO/JIE.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:

OnbIThl, 0Tpaxarouuepusnieckue
UXUMHUYECKUECBOWCTBAraJIOr€HOBUHUX
coeIMHEHN(BO3MOKHOUCTIONE30BaHUE

OOBICHATHOOIINE3aKOHOMEPHOCTH
BH3MEHEHUHUCBONCTBHEMETAIIIIOBUNX
COEMHEHNH B MPEIENIax MaJIbIX
MIEPUOJIOB U TJIABHBIX IMOATPYIII
[leprnoanyueckoit CHCTEMBI XUMUYECKHIX
AJIEMEHTOB C YY€TOM CTPOCHHUS UX
aTOMOB.

XapakTtepru3oBaTh(hU3NIECKUE
UXUMHUYECKNECBONCTBAMPOCTHIX
BEII[ECTBrajIOreHOB(HApUMEpEXJIopa) u
CJIOXHBIX BEIECTB (XJIOPOBOJOPOA,
XJIOpHJIa HATPHs), CIIOCOOBI UX
MOJIyYCHUS], IPUMECHEHHUE U 3HAUCHHE

B IIPUPOJIC U JKU3HH YEIIOBEKA.
OnpenensTbXI0PHUI-HOHBIBPACTBOPE.
[TmaHnpOBaTHHOCYIIECTBIISTH HA
MPaKTUKE XUMHYCCKHEC

HKCIIEPUMEHTHI, IPOBOIUTHHAOTIOICHUS,
JIeTaThBBIBOIBITIOPE3YIbTaTaM
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BUJICOMATEPHAIIOB).
O3HakomIIeHHECOOpa3aMUXIOPUI0B
(raJIoreHu10B).
JlabopamopHhuwitionvim:
N3y4eHnecBONCTBCOITHOUKNACIIOTHI.
[IpoBeneHre KaueCTBEHHBIX pPeaKIuii
Ha XJIOPUJI-UOHBI.
IIpakmuueckaapaboma
No2:TTosryuyeHHECONTHOMKUCIIOTHI,
VU3YYEHHE €€ CBOWCTB.

Buviuucnenus:

10 YPABHEHUSAM XUMHUYECKHX PEAKIIUH,
€CJIMOIMHU3PEareHTOB1aHBU30bITKE

HKCIIEPUMEHTA MTPU MPOBEJCHUU
71a00PaTOPHBIXOMBITOBHIPAKTHICCKUX
pabor.
CrnenoBaThpaBuiIaM0O€30mMacHON
paboThl B 1abopaTopuu
MIPUUCTIONE30BAaHUMXUMHIECKOM
MOCY/IbI B 00OPYTOBAHMSI.
BricTpanBaTbpa3BepHyTHIETUCEMEHHBIC
U YCTHBIE OTBETHI C OTIOPOM
HauHdopMaIon3yuyeOHIKa

U CIIPaBOYHBIX MAaTE€pUaJIOB, TPAMOTHO
HCIO0JIb30BaTbU3YUEHHBIUTIOHATUMHBIN
anmnapaTKypcaxumMuu

2.2

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

OO611ast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynnel. OcoO€HHOCTUCTPOESHUS
aTOMOB, XapaKTEepPHbIE CTEIICHU
OKHCIICHUSI.

CrpoeHnue u puznueckre CBOMCTBA
MPOCTHIX BEIIECTB — KUCIIOPOJIa U CEPHI.
AJIOTPONHBIEMOIU (DUKALIMUKUACIIOPOIa
U cepbl. XMMUYECKHUE CBOMCTBA CEPHI.
CepoBojiopo1,cTpocHuE, PU3NISCKUE U
XMMHUYECKUE CBOMCTBA.
OKcuabICepbIKaKIpeICTaBUTETN
KHCJIOTHBIX OKCH/JIOB.
Cepnaskucnora,hu3ndeckue
UXUMHUYECKUECBONCTBA(00IMEKaK

OOBICHATHOOIINE3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB
VIA-rpynnslmnxcoeIMHEHUHCY4ETOM
CTPOEHUS UX aTOMOB.
Xapakrepu3oBaTb(hU3NUECKUE
MXAMHUYECKUECBONCTBAIIPOCTOIO
BEIIECTBA CEPHI U €€ COCTMHEHUI
(cepoBOAOPO1a,0KCUOBCEPHI,CEPHOM
KHCIIOTBI, CyJIb(PaToB), CITOCOOBI X
MOJIy4E€HUS], IPUMEHEHUE U 3HAUCHHE
B IIPUPOJIE U )KU3HU YEJIOBEKA.
OnpenensTbHaTN4UECYIb()AT-HOHOB B
pacTBope.
OOBACHATHCYIIHOCTHIKOIOTMUECKUX
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PEICTaBUTEIISIKIACCAKUCIIOT
U crieruduaeckue). XMMUISCKHEe
peakiuu, Jexariiue B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MOJTy4YeHus
cepHoii kucioTsl. [Ipumenenue. Conn
CEpPHOMKHCIIOTHI, KaueCTBEHHASIPEAKIIUSI
Ha cynb(aT-noH.

Haxoxzaenue cepbl 1 €€ COeTMHEHUI
BIIPUPOAE. XUMUUECKOE3ATrPS3HEHNE
OKpY’KaIOLIEH Cpeibl COETUHEHUSIMU
cepbl(KUCIOTHBICIOK U, 3ar PI3HEHHE
BO3]lyXa U BOJJOEMOB), CITIOCOOBI €T0
IPEIOTBPALICHUS.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
O3HakomiieHHecoOpa3IaMucepbIuee
COeMHEHUSIMU (BO3MOKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue npoiiecca oOyriivBaHus
caxapa noJi IeiCTBUEM
KOHILIEHTPUPOBAHHONCEPHONKHUCIIOTHI.
Jlabopamopnvie onvimul:

N3yyeHne XuMU4eCKnX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[TpoBeneHnekauyecTBEHHOMpPEaKIIMMHA
cynb(dar-uoH u HabIIOICHNE TPU3HAKA
eernpoTeKaHus

po0JsIeM,CBA3aHHBIXCIIEPEPAOOTKOMN
COCIMHEHUN CEPBI.
[11aHupOBaTHHOCYIIECTBIISTH HA
MPAKTUKE XUMHUUECKUE
AKCIIEPUMEHTHI,IIPOBOAUTHHAOIIIOICHHUS],
JieaTh BBIBOJIBI IO PE3YJIbTATAM
AKCIIEPUMEHTA.
CrnenoBaTepaBuiIaMO€30acCHON
paboThI B JIabopaTopuu
MIPUHUCIIOIB30BaHUNXUMHYECKOMN
HoCyZbl U 000PY10OBaHUS.
IIponsBoauTh
BBIYUCJICHUATIOXUMHUYECKUMY
PaBHEHUSM.

Hcnonb30BaTh NP BHIMOIHEHUT
y4eOHBIX 3aJaHUIl TEKCThl YUEOHHKA,
CIIPABOYHBIE MaTEPUAIIBI
(ITeproguyecKkyrOCUCTEMYXUMUYECKUX
sanementoB/l. . Menneneera, Tabnuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM
HCOJIEUBBO/IE,3JIEKTPOXUMHUYECKUNPST
HaIpsHKEHU METaJioB).
Hcnonb30BaTh MU BHITTOJTHEHUT
yueOHBIX 3aJJaHU U B TIPOLIECCE
MCCJIEI0BATENBCKON AEATENBHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTOCOIepKAHUS,CITPABOYHbIE
Martepuanbl,pecypceiIHTepHETa
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2.3

Oobmas
XapaKTepUCTHKA
XUMHUYECKHUX
AJIIEMEHTOB
VA-rpynunsl.
AzoT,pochopunx
COEIMHEHUS

OO6m1ast xapaKTepuCTHKA 3JIEMEHTOB
VA-rpynmbl. OcCOOEHHOCTUCTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCIICHUS.

A3OT, pacrpoCcTpaHEHUE B IPUPOJIE,
(bU3MYEeCKUENXUMIIECKUECBONCTRA.
Kpyrosopor a3ora B mpupoze.
AMMHaK,eropu3n4ecKuenXuMUIeCcKre
CBOKCTBA, MOJIyY€HUE U IPUMEHECHHUE.
ConnamMMoHUS, X PU3NIECKUE
UXUMHUYECKUECBOWCTBA, IPUMEHEHHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHUSL.

ABOTHas KUCJIOTA, €€ MOJTyYCHHE,
(bU3UYECKUEMXUMUYECKUECBONCTRA
(oOuue Kak MpeacTaBUTENS Kilacca
KHUCJIOT U crieniupruyeckue).
Hcnonb3oBaHre HUTPATOB U COJEH
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
ynoO0peHuil. XUMUYECKOE 3arpsi3HeHHE
OKPYKarOIIEH CPEbl COCTMHECHUAMUA
a30Ta(KUCIOTHBICIOK M, 3arPSI3HEHNE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop,amnoTponHbieMoupUKaAITAN
docdopa, hu3nIeCKre 1 XUMUICCKHE
cBorictBa. Oxcua pochopa (V)
udochopHaskuciaora,puzndyeckue

OO0BACHIATHLOOIINE3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 2JICMEHTOB
VA-rpynnsimnxcoe IMHEHUNCYYETOM
CTPOEHUS UX aTOMOB.
XapakTepru3oBaTh(HU3UUECKUC
UXUMUYECKHECBONCTBAMPOCTHIX BEIIECTB
azota u ¢ocdopa u ux
CO€IMHEeHUI(aMMHaKa,CcoJIeHaMMOHUS,
a30THOM KUCJIOThI, HUTPATOB, OKCHIA
dbocdopa (V) u dochopHOit KUCIIOTHI,
dbocdaToB), cmocoObI UX MOTYyUCHUS,
MPUMEHEHUE U 3HAaYCHUE B IPUPOJIC

U )KM3HUYEIIOBEKA.
OnpenenaTbuoHbIaMMOHUAU(OChHAT-NOHBI
B pacTBOpeE.
OOBIICHATHCYIIHOCTHEIKOIOTHICCKUX
po0JIeM,CBA3aHHBIXCHAXOXKICHUEM
coelMHeHui a3ota u ocdopa

B OKpY>Kalolleu cpeae.
[11aHUpPOBATHHOCYIIECTRISITH HA
MPaKTUKE XUMHUUYECKHE

HKCIIEPUMEHTHI, IPOBOAUTHHAOIIIOICHHUSI,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00PaTOPHBIXOMBITOBUIPAKTHIECKOM
paboTHLI.
CrnenoBatbipaBuiaMOe30MacHON
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U XUMHUYECKHE CBOICTBA, MOJyUYCHHUE.
Hcnonp3oBanuedochaToBBKaYeCTBE
MUHEPAIbHBIX yIOOPEHUN.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:
O3HakoMJIeHHEC(PU3NIECKIMHU
cBolcTBaMH a30ta, hochopa

U UX COCTMHEHUM (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3zHakomIIeHHEeCOOpa3aMUa30THBIX U
dbochopHbIX yaoOpeHui.
[Tony4yenue,coOupanue,pacrno3HaBaHue U
U3y4YCHHUE CBOMCTB aMMHUaKa.
B3anMonencTere KOHIEHTPUPOBAHHOU
A30THOM KUCJIOTBI C MEJBIO
(BO3MO>XKHOHCIIOJI30BAHUE
BUJIEOMATEPHUAIIOB).

JlabopamopHvie onvimeoi:
[IpoBeneHnexkauecTBEHHBIXPEAKIUI
Ha MOH aMMOHU U (pocdar-noH,
UU3YYCHUETIPU3HAKOBUX

IPOTEKAHUS.

Ipaxmuueckaapaboma
Ne3:ITomyueHneammuaka, n3y4yeHue
€ro CBOKCTB.

Buviuucnenus:
OYpPaBHCHUSIMXUMHYCCKUXPEAKIINN

paboTHIBIIA0OOPATOPUH
MIPUUCTIONE30BAaHUMXUMHYECKOM
MOCY/Ibl U 000PYAOBAHUS.
[IpousBoauTh
BBIYHCIICHUSTIOXUMUICCKAMY
PaBHEHUSM.

Hcrionp30BaTh IPH BHITOTHEHUH
y4eOHBIX 3aJaHUI TEKCThI YUYCOHHKA,
CIIPABOYHBIE MaTEPUAIIBI
(MepuoaANIECKYIOCUCTEMYXUMHUECKIX
anementoB/[.M1.Mennaeneena, Tabauiry
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUU
HCOJIEUBBO/IE,3JIEKTPOXUMHUYECKUN P
HaIpsHKEHUI METAIIOB)
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2.4

Oobmas
XapaKTepUCTHKA
XUMHUYECKHUX
AJIEMEHTOB
[VA-rpynmnsl.
Yraepon
MKPEMHUI,UAX
COEIMHEHUS

OO6m1ast xapaKTepuCTHKA 3JIEMEHTOB
IVA-rpynmer. OcoO€HHOCTUCTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCIICHUS.
Yraepoa,amnoTponHbieMo AN UKL,
pacrpocTpaHeHue B IPUPOJIE,
dbu3HUecKre 1 XUMUYECKUE CBOWCTBA.
Ancop6uusa. Kpyrosoporyriepoa

B [IPUPOJIE.

Oxkcuaplyriaepoa, uxpu3nieckue
UXMMHUYECKUECBOMCTBA,ICHCTBUE

Ha KUBbIE OPTaHU3MBI, ITOTYyYECHHE

Y IPUMEHEHUE. JKOJIOTUYECKHE
Mpo0JIeMbl, CBSI3AHHBIE C OKCUIIOM
yraepoaa(IV),runore3arnobanbHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII

s Pexr.

VYronbHast KUCIOTA U €€ COJH, UX
bU3UYECKUEUNXUMUYECKUECBOWCTRA,
MOJIy4YEHUE U PUMEHEHUE.
KauectBennaspeakiusinakapOOHaT-HOHBI.
Hcnonr3oBanre kapOOHATOB
BOBITY,MEUITMHE, TPOMBITIUICHHOCTH U
CEJIbCKOM XO3SIMCTBE.
[TepBoHaYaIBbHBIENOHATHS
000praHNYECKUXBEIICCTBAXKAK
OCOCIMHEHUSAXYyTIepoaa(MeTaH, TaH,

OO0BACHIATHLOOINE3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB
IVA-rpynnsimmxcoeIMHEHUNCY4ETOM
CTPOEHUS UX aTOMOB.
XapakTepru3oBaTh(HU3UUECKUC

1 XHMHYECKHE CBOMCTBA IIPOCTHIX
BEILECTBYTJIEPOTAUKPEMHUSUUX
COETMHEHMH (OKCUIOB yTIIepo/a,
YTOJIBbHOMKUCIIOTHI, KAPOOHATOB,0KCH/ I
KPEMHHUSI, KpDeMHHEBOU KUCIIOTHI,
CUJIMKATOB),CTIOCOOBINXTIONYYCHHUS],
MPUMEHEHUE U 3HAaYCHUE B IPUPOJIC
Y )KU3HU YEJIOBEKa.

OOBSICHATH TPUYUHHO-CJICICTBCHHYIO
CBS3b:CTPOCHUEBEIIECTBA—>CBOMCTBRA
— TPUMEHEHUE — Ha TIpUMepax
COEMHEHNH yIIIEpOaa U KPEMHHUS.
OnpenensTbkapOOHAT-UCUINKAT-UOHBI B
pacTBope.
OOBICHATHCYIIHOCTEIKOIOTUYECKUX
po0JIeM,CBA3aHHBIXCHAXOXKICHUEM
YTIIEKHUCIIOTO Ta3a B OKPYKAIOIICH
cpeze.
[TonTBepk1aThOCOOEHHOCTUCOCTABA
OpPTraHUYECKUX BEIICCTB MPUMEpPaAMU
MPOCTHIX COSAMHEHUH (METaH, dTaH,
ATUJICH,alleTUIIEH,ATaHOJI, IJIULIEPHH,
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ATUJICH,alleTUIICH,ATaHOJI, TIIUIIEPHH,
YKCyCHasi KHCJIOTA).
[IpupoAHBIECTOUHUKUYTIIEBOIOPO/IOB
(yrosae, npupoOAHbIN ra3, HeQTh),
MPOAYKTHI UX TiepepaboTku (OeH3HH),
WX POJIb B OBITY U MTPOMBIIIIICHHOCTH.
[ToHsTHEOOHOTOTUYECKUBAKHBIX
BEIIECTBAX  KUPAX,0eNKaX,yTIIeBOIaX—H
UX POJIU B KW3HU YEJIOBEKA.
MarepualibHO€eTUHCTBOOPTAHUYECKUX U
HEOPTaHUYECKUX COCAUHEHHU.
Kpemnunii,eropuznyeckue

U XUMUYECKUE CBOMCTBA, MOJTyYCHUE
unpumeHeHue.CoeIMHEHUSAKPEMHUS B
npupojie. O01ue npeacTaBIeHUs
obokcunekpemuusi(IV)ukpemuneBoit
KHUCJIOTE.

CuMKaThl, UXUCIIOIb30BAHUEBOBITY,
MEJIUIIMHE, TPOMBIITUICHHOCTH.
BaxunenmmecTpouTenbHbIEMaTEpUAIIbL:
KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
x)esne300eron. IIpodieMpiOe30macHOro
UCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepraOBBIOBCETHEBHOMKU3HH.
Xumuyeckuii IKChepumenm:
Jlemoncmpayuu:
MoaenuKpruCTaAIITNYECKUXPEIIETOK

YKCYCHASIKUCJIOTA),B3aMMOCBSI3b
HEOPraHUYECKUXCOSAMHEHUNYTIEpOaa U
OpPraHUYECKUX BEIIECTB.
OnuceIBaTbPOILOETKOB, KHPOB

U YTJIEBOJIOB B (DYHKIIMOHUPOBAHUU
YKUBBIXOPTAaHU3MOB,COCTABIPHPOTHBIX
HCTOYHHUKOB YTJIEBOJAOPOIOB, UX POJIb
BOBITYUIIPOMBIIIIEHHOCTH.
[IpoBOIUTHEBBIYUCICHUATIOYPABHEHUSAM
XUMHUYECKUX PEaAKIIHM.
[11aHupOBaTHHOCYIIECTBIISITH HA
MPaKTUKE XUMHUYECKHUE

HKCIIEPUMEHTHI, IIPOBOAUTHHAOIIIOICHHUS],
JIeNaTh BBIBOJIBI 110 pe3yIbTaTaM
AKCIIEPUMEHTA TIPU IPOBEICHUH
71a060paTOPHBIXOMBITOBUIIPAKTHUECKUX
pabor.
CrnenoBatbipaBuiaM0Oe30macHOM
paboThI B J1abopaTopuu
MIPUHCTIONH30BAHUMXUMUIECKON
MOCY/IbI U 000PYI0BaHUS.
Hcnonb30BaTh PpH BHIMTOJTHEHUT
yueOHBIX 3aJJaHUI TEKCThl yueOHUKa,
CIIPABOYHBIE MATEPUAITBI
(ITepuonnyeckyroCUCTEMYXUMHUYECKUX
anemenToB/[.1.Menneneesa, Tabmauiry
PaCTBOPUMOCTUKHUCIIOT,0CHOBAHU I
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anmasa, rpadura, QyaepeHa.
O3HaKOMIIEHHECTTPOLIECCOMAICOPOLIMH
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIMYTJIEMUYCTPONCTBOM
MIPOTUBOTra3a.

O3HakoMIIEHHE C TPOYKLIHEH
CUJIMKATHOUW MPOMBIIIIECHHOCTH
(Buneomatepuansl: cuiaMKaTHas
IPOMBIIIJIEHHOCTB ).
MonenuMoneKy1opraHn4ecKux
BELIECTB.

JlabopamopHhuwitionvim:
[Tony4yenue,coOupanue,pacrno3HaBaHue U
M3Y4YEHUE CBOMCTB YIIEKUCIIOro Trasa.
[IpoBeneHreKkaueCTBEHHBIXPEAKIIUI Ha
KapOOHAT Y CUJIMKAT-UOHBI
UW3YYCHUETTPU3HAKOBUX

MPOTEKAHUSI.

IIpakmuueckuepabomui:

Ne4 .ITonyuenueyrnekuncmororasa,
V3yYEHHUE €r0 CBOMCTB.

Ne 5. Pemienue skCriepuMEHTAIBHBIX
3agaunoreMe«BakHEeNIInEeHEMETAIUIbI U
UX COCIMHEHUS».

Buviuucnenusa:
OYPaBHEHUSIMXUMHUYECKUXPEAKIIUN

HCOJICHBBO/IE,IEKTPOXUMUYECKUUPS
HaIpsHKEHUI METAIIOB)

Uroronopasneny

25
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MeTaNILIMUX COETUHEHMS

3.1 | O6muecBoiicTBa 4 OO01as XxapakTepuCTUKa XUMUYECKUX PackpbIBaTh CMBICT U3y4aeMbIX TIOHITHM
METaJLJIOB 3JIEMEHTOB—METAJITIOBHAOCHOBAHUHUHX UITPUMEHATHITUITIOHATUATIPUOIUCAHUH

1ojoxxeHus B [leppoanyeckoi cucTeMe | CBOMCTB BEILECTB U UX NPEBPALLIECHUM.
XUMHUYECKUX JJIEMEHTOB OOBACHATH 001IEe 3aKOHOMEPHOCTH
JI.N.MeHneneeBancTpOCHUIATOMOB. B U3MEHECHHUU CBOWCTB 3JIEMEHTOB-
Crpoenue MeTaiyioB. Metaimmueckas METaJNIOBUUXCOETMHEHUIICYYETOM
CBA3b U METANINYECKAs CTPOEHHUS UX aTOMOB.
KPUCTAJUINYECKAs] PELIETKA. XapakTepu30BaTbCTPOECHUEMETAIIIOB,
DNEeKTPOXUMHYECKUNPSITHANPKEHAN oOuye Gpusndeckre 1 XUMUYECKUe
MeTauioB. PU3NYECKUE U XUMUYECKHE CBOMCTBa METAJUIOB.
cBoiicTBa MeTauioB. O0mIKe crocoob! XapakTepru30BaTbOOIINECTIOCOObI
noJiyueHust MmetajuioB. [lonsTue NOJIyYEHHS] METAJIJIOB.
0 KOPpPO3UHU METAJUIOB, OCHOBHBIE OnuceIBaThCIIOCOOBI3AIUTHIMETAIIOB OT
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH. KOPPO3HH.
CmutaBbI(CTab, UyTYH, TIOPATIOMUHUM, CrnenoBarbnpaBuiiaM0e30nacHoOM
OpOH3a) U UX IPUMEHEHHUE B OBITY paboThI B 1a00OpaTOpHUU
Y TIPOMBIIIEHHOCTH. IPUUCTIOIB30BAHUMXUMHYECKOU
Xumuueckuiiakcnepumenm: NOCYJIbl U 000PYI0BAHUS.
Lemoncmpayuu: [Ipon3BOANTEBBIYHUCTICHUS
OO6pa3ipl METAJIJIOB U CIJIABOB. OYpPaBHEHUSIMXUMHUECKUXPEAKIIH, eClTn
N3yueHune pe3ysbTaToB KOPPO3UU OJIMH U3 PEAareHTOB COAEPKUT MPUMECH.
METaJNIOB(BO3MOXXHOMCIIOJIb30BAHHE Y4acTBOBaTbBCOBMECTHOWPAOOTE B
BUJICOMATEPUAIIOB). nape Wiv rpynie.
JlabopamopHvieonvimul: Hcronbs30BaThIPUBBIIOIHEHUH
O3HakoMJIeHHECOOpa3llaMUMETaNIOB y4eOHBIX3aJaHUMTEKCThI y4eOHUKa,
U CIUIaBOB, UX (PU3NYECKUMU
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CBOMCTBaMHU.

Buiuucnenus:
MOYPaBHEHUSIMXUMUYECKUXPEAKIIUM,
€CJIA OJIMH U3 PEAreHTOB COACPKUT
npuMecu

CIIPAaBOYHBIE MaTEpHUaIbI
(ITleproanyecKyrOCUCTEMYXUMHUYECKUX
anemenToB/l. . MenpaeneeBa, Tabauiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHHM
MCOJIEMBBOJIC, JIEKTPOXUMUYECKUN PN
HaIpsHKEHUIMETAIIIIOB )

3.2

Baxueiimnme
METAJUIBIUUX
COEIMHECHUS

16

[I{e1o4YHBIEMETAIIIBI: TOJI0KECHUE
BlleproanuecKkorCuCTEMEXUMHUYECKHX
anemeHToB [[.M. Menpaeneena,
CTPOCHUENXATOMOB,HAXOKICHUE
Bpupoae. DU3NueCKUENXUMUYECKUE
CBOMCTBA (Ha MpUMepe HATPUs

ukanus ). OKCUABIUTUIPOKCUIBIHATPUS U
kanus. [[pumeHenne menoYHbIX
METAJUIOB U UX COCTMHCHUH.
[[{enouyno3eMenbHbIEMETaJIbIMarHUi
1 KaJIBIIUH: TIOJIOKEHHE
BlIleproanuecKkonCuCTEMEXUMHUYECKHX
aneMmeHTOB/[.MI. MeHnneneeBa,ctpoeHue
MX aTOMOB, HaX0X/ICHUE B IIPUPO/IE.
DOU3NYECKUEUXUMHUYCCKUECBOMCTBA
MarHus U KaJibliusg. Baxkaelmnme
COCJIMHEHUS KaJbIus (OKCHUI,
TUIPOKCHUI,COJH ). JKeCTKOCTHBOIBI U
CIIOCOOBI €€ yCTpaHEHUs.
ATIOMMHMI:TIOJI0KEHUE
BlIepuoauueckoncucreme

OOBACHATHOOIINE3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJJIOBUMUXCOEUHEHUMBIPYIIIAX C
Y4E€TOM CTPOEHHUS X aTOMOB.
Xapaktepu3oBaTb(hU3NIECKUE

U XMMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB METAJUIOB U UX COCIMHECHUH
(OKCUIOB, TUAPOKCHUIOB, COJIEH),
CIIOCOOBIUXITOTYYCHUS, TPUMEHEHUE U
3Ha4YEHUE B MPUPOJIC U KU3HU
YeJI0BeKa.

¥YcranaBauBaTh NPUYUHHO-
CJIE€ICTBEHHYIOCBSI3b:CTPOCHHE
BEIlIECTBA— CBOICTBA—IPUMEHEHUE—HA
npuMepax U3y4aeMbIX BEUIECTB.
Pacnio3HaBaThCIIOMONIBIOKAYECTBEHHBIX
peaKkuii HOHbI METAJUIOB: MarHus,
KaJIbIIUs, aTFOMUHMS, ITMHKA, kene3a(1]) u
xenesa (I1I), menu (11).
JlokasbiBaTbaM(pOTEpHBIIIXapaKkTep
OKCHJIOBUTUJIPOKCHI0BATFOMUHUS
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XUMHUYECKUXIIEMEHTOB
JI.11. MenaeneeBa, CTpOEHHE aTOMa,
HaxoxaeHueBnpupoae. duznueckue u
XHMHYECKHE CBOMCTBA aTFOMUHUS.
AMdoTepHBIECBOMCTBAOKCHIA U
TUJPOKCUJIA ATIOMUHUS.
Keneszo:nonoxennesl lepuoanueckon
CHUCTEME XUMHUYECKUX AJIEMEHTOB

.. MenneneeBa, CTpOEHHE aToMa,
HaxoxJaeHueBnpupoie. duzndeckue u
XMMHUYECKUE CBOMCTBA Kese3a.
Oxkcupsl,ruapokcupiuconrmkene3a(ll) u
xenesa (III), ux cocraB, cBoicTBa
UIIOJTy4YEHHE.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
Oco0eHHOCTUB3aNMOICUCTBUAOKCH A
KQJIBIIUSL U HATPUS C BOJOM (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkparrBaHUETIIAMEHUMOHAMHU
HaTpus, KaJIUS U KaJablUs

(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB).
HccnenoBannecBONCTBIKECTKONBOIBI.
IIpouiecc ropeHus xene3a B KUCIOPOJIe
(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

UIMHKA.

[InaHupOBaTHHMOCYIIECTBIIATH Ha
IPaKTUKE XUMHYECKHUE
AKCIIEPUMEHTHI, IPOBOIUTHHAOIIOICHHUS,
JieNaTh BBIBOJIBI 110 PE3YJIbTATaM
AKCIIEPUMEHTA MIPU NPOBEIECHUN
1a00pPaTOPHBIXONBITOBUIIPAKTHYECKUX
pabor.
CrnenoBaThIipaBriIaMO€30aCHOM
paboThI B 1ab0OpaTopuu
IPUKUCIIOIB30BAHUMXUMHYECKON
oCyAbl 1 000PYIOBaHMUSL.
[IpousBoauTe
BBIYHCIICHUATIOXUMUYECKUMY
PaBHEHUSM.
Y4acTBOBaTHBCOBMECTHOMPAOOTE B
nape Wiv rpynre.
BricTpanBaTbpa3BepHyThIENNCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU
HauHdOpMaIUIOU3y4yeOHIKa

Y CIIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO
VICIIOJIb30BaTbU3YYECHHBIUTIOHTUNHBIN
anmapar Kypca XUMHUU
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JlabopamopHvieonvimoi:

[IpoBeneHne Ka4eCTBEHHBIX
peakuiHanOHbI(MarHus,KaabIys, a0
MUHUS, TMHKA, xene3a(ll)mwkeneza(Ill),
Menu (II), onucanue npu3HAKOB UX
MIPOTEKAHUSI.

HccnenoBanne aMmpOTEpHBIX CBOHCTB
TUAPOKCUIAATIOMUHUSUTUIPOKCHIA
IIUHKA.

Ipaxmuuecxkuepabomol:
Ne6.)KecTKOCTBBOABIMMETOIBIEE
YCTpAHECHHUS.

Ne 7. PeuieHue sKCriepuMEHTAIBHBIX
3agaunoreMe«BakHenmmemMeTayuibl 1
UX COCTUHEHUS».

Buiuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CIIMOAMHU3PEAreHTOBIAHBU30BITKE UITH
COJICP>KUT NMPUMECH;
MaCCOBOMWI0TMBBIXOIAPOAYKTA
peakiumn

Uroronopazneny 20

XUMHUAHOKPYKAKOLIascpeaa

4.1 | Xumus 3 BemecrBanmarepruasibIBIOBCETHEBHOM XapakTepu30BaTbPOIbXUMUN
HOKpY’Karolas YKA3HU 4esioBeka. besonacHoe BpazUIHBIXC(epaxaesITeIIbHOCTH
cpena VCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX | JIFOJEH, OCHOBHBIE BEILIECTBA

peakiuii B ObITy. [lepBast momonisb

NMaTCpUualIbl, IPUMCHACMBICBIKU3HU
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MIPUXUMHUYECKUXO0KOTaX
1 OTPaBJICHUSIX.
XUMHUUYECKOE3arpsi3HEHUEOKPYKAIOIIEH
cpeasl (IpeaenbHas JoMyCcTUMast
KOHIIEHTpaIus BemecTB. Poib xumuun
BPEIICHUUIKOIOTUUECKUXTIPOOIIEM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu.
N3yuenneoOpa3iioBMaTepuaion
(CTEKJI0,CIIIIaBBIMETAIIIIOB, TOJIMMEPHBIE
MaTepuabl)

COBPEMEHHOT0YEeJIOBEKa.
OOBsICHATH yCIIOBUS 0€30MaCHOTO

M CII0JIb30BAHUSBEIIECTBUXUMHUUECKUX
peakiuii B ObITY.

AHanM3UpoOBaTH U
KPUTUYECKUOIIEHNBATh HHPOPMAIIHIO O
BITUSTHUU
IPOMBIIIJIEHHOCTH,CETLCKOTOX 035 CTBA,
TPaHCTIOPTa U JIp. HA COCTOSTHUE
OKPYKaIOUIEHCPEIBI.
YMeThOKa3bIBATHIIEPBYIOIIOMOIIH
MPUXUMHYECKUX0KOTAXUOTPABIICHHUSX.
[IpuHuMaTh yyactue B 00CYXKICHUU
po0IeM XUMHYECKOU U IKOJIOTUYECKOM
HaIpaBJIECHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3ULIMIO IO MpolsemMe
UTIPEIIaraThbBO3MOKHBICTTY THEE
pereHus

Hroromopazneny: 3
PesepBHOEBpeMs 3
OBHIEEUYHMCIIOYACOB 68
[10 TPOT'PAMME

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC




KoanuecTBo 4acoB

Ne HaumenoBanue pa3jiesioB K n dueKkTpoHHbIE (LM POBbLIE)
n/n U TeM MPOrpaMmbl Bcero OHTPOJIBLHBIE PaKTHIECKHE o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1.1lepBoHayanbHble XUMHYECKHE OHATHS
X _
1.1 N 5 2 https://m.edsoo.ru/7f41837c
MPaKTUYECKON
NEATEILHOCTH YeI0BEKA
BemniecTBa u xuMmmnueckue Bubmorexa LIOK
1.2 15 1 https://m.edsoo.ru/7f41837c
peaKIuu
Hroro o pasneny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHNYECKUX BelIeCTB
Bos KHCI0n0 bubnuoreka LIOK
2.1 AYX. PO 6 https://m.edsoo.ru/7f41837c
[TousTre 00 okcumax
Bonopoa. Ilonsatue o bubmorexa LHOK
2.2 JLOPOL. 8 1 https://m.edsoo.ru/7f41837c
KHACJIOTaX U COJISIX
bub6mmoreka [IOK
2.3 Bona. Pactsoper. Homsue 5 1 1 https://m.edsoo.ru/7f41837c
00 OCHOBaHUAX
OCHOBHBIE KJIACCHI Bbubanoreka IIOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edso0.ru/7f41837c
COeTMHEHNN
Hroro 1o pasneny 30

Pasznea 3.Ilepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aToMoOB.

Xumuueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

[lepronnueckuii 3aKOH U

3.1
Ilepnonnueckas cucrema

7

bu6mmoreka IJOK
https://m.edsoo.ru/7f41837¢c
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XUMHYECKHX 3JIEMEHTOB /1.
U. Menpneneesa. Ctpoenue

aToma
s
3.2 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbHbBIC
peakiuu
bubmmorexa [JOK
Wroro no pazueny 15 https://m.edso0.ru/7f41837c
bubnuoreka LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

[10 [IPOT'PAMME
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9 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KoﬁﬂTpoanme H[%aKTH'ICCKHe 06PA30BATEILHBIC
padoThI pPadoThI pecypcb
Pa3nes 1.BemecTBo U XMuMHUYeCKHe peaKIuA
N bubnunorexa LIOK
1.1 lostopenue u yruybrenue snanmii 5 1 https://m.eds00.ru/7f41a636
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca
OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKUX bubmnorexa [IOK
1.2 . 4 https://m.edsoo.ru/7f41a636
peaxui
DNEKTPOIUTHYECKAs TUCCOLIUAITHS. buGnuorexa LIOK
1.3 8 1 1 https://m.eds00.ru/7f41a636
XUMHUYECKUE PEAKIIMU B PACTBOpAX
Htoro no paznemny 17
Pasznen 2.HemeTaJJIBI M HX COeTHHEHHS
OO61mas xapakTepUCTHKA XUMUYECKUX bubmnorexa [IOK
2.1 4 1 https://m.edso00.ru/7f41a636
aneMeHTOB VIIA-rpynmnsl. ["anorenst
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX bubmuoreka [JOK
2.2 anemeHTOB VIA-Tpynmel. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO0mas XxapakTepucTUKa XUMHUUECKIX bubmuoreka [IOK
2.3 aneMeHTOB VA-rpynmsl. A3ot, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO0mias XxapakTepuCcTUKa XUMHIECKIX bubnuotexa [JOK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 https://m.edsoo.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
Hroro 1o pasneny 25
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Pa3zgen 3.MeTaJJIBI M UX COeAUHEHUS

bu6nmoreka [IOK
3.1 OO01Ire cBOiiCTBAa METAIIIOB 4 https://m.edso0.ru/7f41a636
bubnunoreka LIOK
3.2 Baxkueiie Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumusi u okpyxaomas cpeaa
bubmuoreka [IOK
4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
bubnuoreka [IOK
PesepBHOE Bpems 3 https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBbie
Tema ypoka Kourpoabubie IIpakTuyeckue A p
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
IIpeaqmet xumun. Poib XUMHH B )KU3HU 02.09.2026
1 bex 1 https://m.edsoo.ru/7efb3c3c
yenoBeKka. Tena u BemecTna
2 ITonsaTue o MeTOdaX MO3HAHUSA B XUMHUH 1 04.09.2026 = https://m.edsoo.ru/9f459¢9a
[IpakTuueckas padora Ne 1 «IIpasuia 09.09.2026
a00TEI B JIA0OPATOPHUH U IPUEMBL
3 P patop p 1 https://m.edsoo.ru/ab2a57ch
oOparnieHus ¢ 1a00paTOPHBIM
000pyIOBaHUEM
Yuctele BemiecTBa U cMecH. CrocoObl 11.09.2026
4 B . 1 https://m.edsoo.ru/8dffeead
paszeneHusi cMecen
[TpakTuyeckas paGora Ne 2 16.09.2026
5 «Pa3nenenue cmeceli (Ha nmpumepe 1 https://m.edsoo.ru/d9adcf25
OYHUCTKHU TTOBAPEHHOW COJIN)»
6 ATOMBI U MOJIEKYITBI 1 18.09.2026  https://m.eds00.ru/434a3592
XUMHUYeCKUe 3JIEMEHTRI. 3HAKH 23.09.2026
7 1 https://m.edsoo.ru/3a97f7e6
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB
8 IIpocTsle U CIIOXKHBIE BELIECTBA 25.09.2026  https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 30.09.2026  https://m.edsoo.ru/b44af747
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. 02.10.2026
10 Xumuueckas popmyna. BaneHTHOCT 1 https://m.edsoo.ru/3adc28cl
aTOMOB XMMHUYECKHUX DJIEMEHTOB
11 OtHocuUTeNbHAs aTOMHAsI Macca. 1 07.10.2026  https://m.edsoo.ru/fac67eel
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OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca

12

13

MaccoBas J0JIs1 XUMHYCCKOT'O
9JICMCHTA B COCIMHCHHUHA

KomnnuectBo Bemectsa. Moib.
MonsipHast macca

09.10.2026

14.10.2026

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

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

14

Pu3nyecKue U XUMHYECKUE SIBJICHUS.
XumMu4eckas peakius

16.10.2026

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

15

16

[Ipu3Haku u ycioBUs IPOTEKAHUS
XUMHYECKUX PEAKIUI

3akoH COXpaHCHHA MACChI BCIICCTB.
XHUMHUYECKHE YpaBHCHUA

21.10.2026

23.10.2026

https://m.eds00.ru/84214963

https://m.edsoo.ru/aalc152d

17

Breraucnenus KOJINYECTBA, MaCChl
BCIICCTBA IO YPABHCHHUAM XUMHNYCCKUX
peakuuii

06.11.2026

https://m.edso00.ru/b1656492

18

19

20

Krnaccudukanus XuMHYECKAX pPeaKIui
(coenuHeHus, pa3IoKeHHUs,
3aMelIeHus, OOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O000IIeHNEe U

CHCTEMAaTH3aINsI 3HAaHUH

KonTtponsHas padora Nel no reme
«BemecTBa 1 XUMUYECKUE PEAKLIUN»

11.11.2026

13.11.2026

18.11.2026

https://m.edsoo.ru/fe58191f

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

https://m.edsoo.ru/cc95e5ed

21

Boznyx — cmecsk razos. Cocrtas
Bo3ayxa. Kucinopoa — snemeHT u
npocroe BeuiecTBo. O30H

20.11.2026

https://m.edsoo0.ru/237315cf

22

Ou3nyecKkue U XUMHUIECKHE CBONCTBA
KHUCJIOpo/ia (peaKIuu OKUCIICHUS,
ropenue). [lonsTue 06 okcumax

25.11.2026

https://m.edsoo0.ru/67245d2f
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23

CriocoObl mosTy4eHust KUCIOPOaa B
1abopaTopuu U IPOMBILUIEHHOCTH.
[Ipumenenue kucnopoa

27.11.2026

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

24

TemnoBoii 3¢ ekt xumMuaeckoit
peaKIyu, OHSATHE O
TEPMOXHUMHUYECKOM YpaBHEHHH, IK30- U
SHJIOTEPMHUYECKHUX PEAKIIUIX

02.12.2026

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

25

26

27

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

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

Bomopon — anemeHT u nmpocToe
BelecTBo. Haxoxenue B mpupoie

04.12.2026

09.12.2026

11.12.2026

https://m.edso00.ru/62a61752

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

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

28

duznueckre 1 XUMUYECKHE CBOMCTBA
Bosiopoaa. [Ipumenenne Bogopoaa

16.12.2026

https://m.edsoo.ru/ae9eb4b5

29

30

IlonsTre 0 KMCIIOTaX U COJIAX

Crnioco0sl nostydeHus BoAOpoa B
nabopaTtopuu

18.12.2026
23.12.2026

https://m.edsoo.ru/d743bf8d

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

31

[IpakTuueckas padora Ne 4 o Teme
«[Tomydenue u codbupanue BOAOPoOIa,
M3y4YEHUE €r0 CBOMCTB)»

25.12.2026

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

32

33

MossipHblii 00BEM ra30B. 3aKOH
ABorazipo

Brrunciienus 00bEMa, KOJIMUECTBa
BEILIECTBA ra3a 10 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WU 00BEMY

30.12.2026

13.01.2027

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

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

Brruucienus 006EMOB ra3oB IO
YPaBHEHHIO pEaKlMi Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIIEHUI ra30B

15.01.2027

https://m.edsoo.ru/ae3d2633

35

36

37

duznyeckre 1 XMMHUUECKHE CBOICTBA
BOJIBI

CocraB ocHoBanui. ITousatue 00
WHJIUKATOpax

Bona KaK paCTBOPUTCIIb. HaCI)IH_[eHHBIC
W HCHACBIIICHHBIC paCTBOPLI.
MaccoBas 10 BEIeCTBA B pacTBOpEC

20.01.2027

22.01.2027

27.01.2027

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

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

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

38

[IpakTuueckas padora Ne 5 o Teme
«IIpuroroBiieHrE PpaCTBOPOB C
onpeaeIEHHON MacCOBOM JT0IeH
PacTBOPEHHOTO BEIIECTBA»

29.01.2027

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

39

40

41

KonTponbnas padorta Ne2 o teme
«Kwucnopoa. Bonopoa. Boga»
Oxcuppl: cocTaB, KiaccupUKaus,
HOMEHKJIaTypa

[TonydyeHne 1 XuMHYECKHUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

03.02.2027

05.02.2027

10.02.2027

https://m.edsoo.ru/c1c97fe3

https://m.edsoo.ru/c321335c¢

https://m.edsoo.ru/bce52bca

42

OcHoBaHus: cocTaB, KJIacCupuKaIus,
HOMEHKJIaTypa

12.02.2027

https://m.edsoo.ru/cad9bc8a

43

44

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHU

Kucnotsl: coctas, kinaccudukanus,
HOMEHKJIaTypa

17.02.2027

19.02.2027

https://m.edsoo.ru/eb3b238b

https://m.edso00.ru/c589a687

45

[TonydyeHue u XuMHYECKHE CBOICTBA

24.02.2027

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

46

47

48

Conu (cpeanue): HOMEHKIATypa,
CTIOCOOBI OTYYCHHUS, XUMUUECKUE
CBOMCTBA

[IpakTrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COEIMHECHUIN»

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

26.02.2027

03.03.2027

05.03.2027

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

https://m.edsoo.ru/ef5f5b6d

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

49

50

51

O06001IeHYE ¥ cCUCTEMATU3aLUs 3HAHUM

KonTponbnas pabota Ne3 mo teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coeqrHeHnin"

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

XUMHYECKHUX 3JIeMEHTOB. [IloHATHE O
rpymniax CXOAHbIX 3JIEMCHTOB

10.03.2027
12.03.2027

17.03.2027

https://m.edsoo.ru/aedf982e

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

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

52

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucreMa XUMHUYECKHUX
anemenToB . 1. Menaeneera

19.03.2027

https://m.edsoo.ru/acfe3f3c

53

54

[Iepuonsl, rpynmsl, MOATPYIIILI
Crpoenue atomoB. COCTaB aTOMHBIX
sanep. M3oTonsl

31.03.2027
02.04.2027

https://m.edsoo.ru/dd7cc851

https://m.edsoo.ru/b34e5fbl

55

CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
aToMOB 3J1eMeHTOB [leprnoanueckoit
cuctemsl /[. 1. MenaeneeBa

07.04.2027

https://m.edsoo.ru/fb64d6ef

56

XapakTeprucTuKa XUMHYECKOTO
JJIEMEHTA TI0 €r0 IMOJIOKEHUIO B

09.04.2027

https://m.edsoo.ru/3627afb4

60
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IIepunonnueckoii cucreme /1. U.

Menpeneena
3nauenue [lepuoauyeckoro 3akoHa ass 14.04.2027
a3BUTHUAI HayKu U npaktuku. /1. 1.
57 p YK . p . A https://m.edso0.ru/83762e95
MenneneeB — y4€HBIN, IEJArOT U
rpak1aHUuH
PesepBubIil ypok. O6001eHNE 1 16.04.2027
58 cHcTeMAaTH3aIusg 3HaHu / bubmaorexa LIOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepounas pabota
KonTponbnas pabota Ne4 mo teme 21.04.2027
bubnuoreka [{OK
59 «CtpoeHue atoma. XuUMHUUYECKas CBSA3b)
. https://m.edsoo.ru/00adb486
/ Beepoccuiickas mpoBepodHas paboTa
OIEKTPOOTPULIATEIHLHOCT AaTOMOB 23.04.2027
60 pooTPHI https://m.edso0.ru/2667a766
XUMHUYECKUX DIIEMEHTOB
61 MNonuag xummndeckas cBI3b 28.04.2027 @ https://m.edsoo0.ru/2628cf49
KoBanenTHast noisipHasg XUMUUYECKas 30.04.2027
62 p https://m.edsoo.ru/67fb6476
CBSI3b
KoBanenTHast HemmonsapHas XUMHU4ecKast 05.05.2027
63 p https://m.edsoo.ru/f32e6211
CBSI3b
64 CreneHpb OKUCIEHUS 07.05.2027  https://m.edsoo.ru/fe73b9dc
OKHUCIUTEILHO-BOCCTAHOBUTEIHLHEIE 12.05.2027
65 https://m.edsoo.ru/665e2d2d
peakuuu
66 OKUCIINTENIN ¥ BOCCTAHOBUTEIN 14.05.2027 | https://m.edsoo.ru/eb264264
PesepBHrlIit ypok. O6001IeHNE 1 19.05.2027
67 CHUCTEMATHU3aIHI 3HAHUH 10 TEME https://m.edso0.ru/62539d2c
«CTtpoeHue aroma. XUMUYECKAsI CBS3bY
PesepBusblil ypok. O0001IIEHNE U 21.05.2027
68 p P Hl https://m.edsoo.ru/c8769b1b

CHCTeMaTHu3alus 3HaHUH
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

62



9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne JlaTa nudpoBbie
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl

[Tepuonuueckuii 3aKoH. 02.09.2026
Ilepuonudeckast cuctema

PHOA 1 https://m.edsoo.ru/ac197bf5
XUMHUYECKUX dieMeHToR /1. 1.
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU 04.09.2026
CBOMCTB XUMHUYECKHUX DIIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
MEPBBIX TPEX NEPUOIOB
Kiaccudmkamnus n HoMeHKIAaTypa 09.09.2026

uxany yp 1 https://m.edsoo.ru/d96e16bh9

HEOpPraHWYeCKUX BEIlECTB
Bunnl XMUMHY€ECKOU CBSA3U U THIIEI 11.09.2026

A . 1 https://m.edsoo.ru/e39821fc
KPUCTAJUIMYECKUX PEIIETOK
KonTtponsHas padora Nel mo reme 16.09.2026
«IToBTOpEHUE U yriybaeHne 3HaHUH 1 1 https://m.edsoo.ru/2a531ece
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
Knaccudukamuss XuMUIeCKUX 18.09.2026

(VI) . 1 https://m.edso0.ru/61f97329

peaKkuuii o pa3IMyHbIM NIPU3HAKAM
[lonsATHE O CKOPOCTH XMMHYECKOU 23.09.2026
peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
TETEPOTCHHBIX PEAKIIUSIX
[ToHsATHE O XMMUYECKOM PaBHOBECHM. 25.09.2026
@DaKTOpBbl, BIUSIOIINE HA CKOPOCTh 1 https://m.edsoo.ru/afbc35b2

XUMHYECKOH PE€aKMU U IMOJIOKCHUC
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XUMHYCCKOTI'O paBHOBECUA

10

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE
peakiumn

Teopust 31EKTPOTUTHUECKOMN
nucconuanui. CUIIbHbIE U c1a0ble
ANEKTPOJIUTHI

30.09.2026

02.10.2026

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

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

11

HoHHbIe ypaBHEHHS peakuui

07.10.2026

https://m.edsoo.ru/43f4b85¢c

12

13

14

XUMUYEeCKHE CBOMCTBA KHCJIOT B
OCHOBAaHMH B CBETE IIPEICTABICHUN
00 IIEKTPOIUTUICCKON AUCCOIUAIIIH
XHWMHUYECKHE CBOMCTBA COJIEH B CBETE
npeACTaBICHUN 00
BJIEKTPOJIUTUYECKON UCCOIUAIINHI

[TonsiTue 0 ruApoONIN3€E CoNen

09.10.2026

14.10.2026

16.10.2026

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

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

https://m.edsoo.ru/be3c2519

15

16

17

O06001IeHYE ¥ cCUCTEMATU3 AL
3HAHUH

ITpakTuyeckas padora Ne 1.
«PenieHne skcriepuMEHTATbHBIX
3a1au»

KonTponbnas padota Ne2 no teme
«DNEKTPOIIUTUYECKAS TUCCOLIUALIHSL.
XUMHUYECKUE peaKkIuK B PaCTBOpaxX»

21.10.2026

23.10.2026

06.11.2026

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

https://m.edsoo.ru/c172d37d

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

18

OO6mrast XxapaKTepUCTHUKA rajJOTeHOB.
XHUMHUYECKUE CBOKMCTBA HA IPUMEPE
XJiopa

11.11.2026

https://m.edsoo.ru/c3eaeb47

19

XnopoBogopoa. ColisiHast KUCTIOTa,
XMMHYECKHE CBOMCTBA, MOJyYEHUE,
MIPUMEHEHHE

13.11.2026

https://m.edsoo.ru/daf6b6e7

64


https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/daf6b6e7

20

[TpakTuyeckas padora Ne 2 o Teme
«[TonyueHnue COMAHON KUCITIOTHI,
n3ydeHue e€ CBOMCTB»

18.11.2026

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

21

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

20.11.2026

https://m.edsoo.ru/fa37c94c

22

23

24

OO1w1ast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynibl

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

CepoBoj10poj1, CTpOEHUE,
(hU3UYECKre U XMMUYECKHUE CBONCTBA

25.11.2026

27.11.2026

02.12.2026

https://m.edsoo.ru/e79ebfa3

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

https://m.edso0.ru/384dcc68

25

Oxcuppl cepbl. CepHast KMCIIOTA,
¢busnvecKkre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHUE

04.12.2026

https://m.edsoo.ru/ae5652f6

26

XUMUYECKUE pEaKLny, JIEKAINE B
OCHOBE IPOMBIIIUIEHHOTO crioco0a
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XHWMHUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpesibl COETUHEHUSIMU
cepbl

09.12.2026

https://m.edsoo.ru/acc7d4bf

27

28

BrruncieHne MaccoBOM JTOJIX BEIXOJa
MIPOJYKTa peaKuu

OO1m1ast XxapaKTepUCTHKA JIEMEHTOB
VA-rpynmnsl. A30T, paciipocTpaHeHHE
B IIpUpo/e, Gpu3ndecKue 1

11.12.2026

16.12.2026

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

https://m.edsoo.ru/6bfdf145
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XUMHYECKHE CBOMCTBA

29

30

31

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

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

CBOICTBY

A3OTHAas KUCOTa, €€ (hru3nuecKue u
XUMHUYECKHE CBOICTBA

18.12.2026

23.12.2026

25.12.2026

https://m.edsoo.ru/e69bfb89

https://m.edsoo.ru/f4c23a53

https://m.edsoo.ru/f2d85456

32

Hcnonp30BaHue HUTPATOB U COJNEH
aMMOHMSI B KAU€CTBE MUHEPAITBbHBIX
ynoopennii. XuMu4eckoe
3arpsiI3HEHUE OKPYIKAIOIIEH Cpebl
COEIMHEHUSIMH a30Ta

30.12.2026

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

33

dochop. Oxeun pochopa (V) u
dbocdopHas kucinora, pusuvecKue u
XMMHYECKHE CBOMCTBA, MOJTyYCHUE

13.01.2027

https://m.edsoo.ru/c8af5f46

34

35

36

Hcnonb3oBanue GocdaToB B
Ka4yecTBE MHHEPAIBHBIX yIOOpEHUH.
3arpsi3HeHue IPUPOJTHON CPeIb
dbocdaramu

VYraepon, pacipocTpaHeHHE B
npupoje, Gpu3ndeckue 1 XuMUYECKHe
CBOICTBa

Oxcupl yraepoaa, ux pusnueckue u
XUMUYECKHE CBOUCTBA.
DKosornyeckue mpoodIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

15.01.2027

20.01.2027

22.01.2027

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

https://m.edsoo.ru/eal6ee43

https://m.edsoo0.ru/a6915c¢71

66


https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/7fbdef49
https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/ea16ee43
https://m.edsoo.ru/a6915c71

37

YrosapHasg KUCIIOTa U €€ COJIU

27.01.2027

https://m.edso0.ru/36a13d99

38

39

40

[IpakTrueckas padota Ne 4 o Teme
"[losryyeHune yrieKucioro rasa.
KavecTBenHas peakius Ha KapOOHaT-

noH"

[lepBoHayanbHbIE TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KakK O
COEMHEHUSX YIIIepoia

Kpemuuii u ero coeguHeHus

29.01.2027

03.02.2027

05.02.2027

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

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

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

41

[IpaxTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«Baxknelmme HeMeTalIbl U UX
COCITMHEHHUS

10.02.2027

https://m.edsoo.ru/d72fa3e8

42

43

KonTponbnas padorta Ne3 no teme
«BaxgelIme HeMeTAIbI U UX
COEIMHEHU S

OO61mas xapakTepuCcTHKa XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.
Meraunueckas CBsi3b U
MEeTaJUTNYECKasl KpUCTaJInyecKas
pemérka. @u3ndeckre CBOMCTBa
METAJIOB

12.02.2027

17.02.2027

https://m.edsoo.ru/f5bae73d

https://m.eds00.ru/83192917

44

45

XHUMHUYECKHE CBOMCTBA METAJLIIOB.
DIEeKTPOXUMUYECKUN P
HaIpsHKEHUH METaJUIOB

OO1u11e crnocoObl MOTyYeHHS

MeTaiioB. CrtaBel. BerauciaeHus mo
YPaBHCHHUAM XUMHUYCCKUX peaKuHﬁ,

19.02.2027

24.02.2027

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

https://m.edso0.ru/435b87d4
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C€CJIM OAVH U3 pCarcHTOB COACPKUT

MpUMECH

46 [TonsTHE O KOPPO3UU METAIIIOB 26.02.2027  https://m.edsoo.ru/2c28f427

47 [1lemouHbIC METAJLIBI 03.03.2027 @ https://m.edsoo.ru/c86edb4a
OKCHUIBI U THAPOKCUIIBI HATPUSA U 05.03.2027

48 a AP A p https://m.edsoo.ru/4fdeelae
KaJtus

€JIOYHO3EMEJIbHBIC METAJJIbI — 10.03.2027

49 i N N https://m.edsoo.ru/2bb5cf7b
KaJIbIIMA 1 MarHui

50 Baxneiinime coefTMHEHUS KaJIbIIUI 12.03.2027 | https://m.edsoo.ru/85c2cal6
O0001IeHrE U cUCTEMaTU3 AU 17.03.2027

51 Hvl . https://m.edsoo.ru/593a4ab7
3HAHUHA
JKEcTKOCTh BOIBI U CIIOCOOEI €€ 19.03.2027

52 A https://m.edso0.ru/869f76b9
YCTpaHEHUS
[IpakTrueckas padota Ne 6 o Teme 31.03.2027

53 "YKEcTKOCTL BOIBI M METOMEI €€ https://m.edsoo.ru/669f6cdd
yCTpaHEHHS"

54 AmroMuHuR 02.04.2027 = https://m.edsoo.ru/37e792ee
AmdoTepHbIE CBOWCTBA OKCUIA U 07.04.2027

55 Gotep a https://m.edsoo.ru/82b7fa7d
TUAPOKCH]IA

56 Keneso 09.04.2027  https://m.edso0.ru/b3996d2a
Oxcunpl, THAPOKCUIBI M COJIH JKejie3a 14.04.2027

57 g AP a https://m.edsoo.ru/c3f79221
(1) u xenesa (1)
O0001IeHrEe U CUCTEMAaTU3 AU 16.04.2027

58 Hvl t https://m.edsoo.ru/dbd9af72
3HAHUH
[Tpaktrueckas padota Ne 7. Permenue 21.04.2027
SKCIIEPUMEHTAIBHBIX 3aa4 10 TEME

59 P A https://m.edsoo.ru/462adf7f

«Baxxnaeuime MeTayuibl U X
COEINHEHUS

68
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60

61

Brruncnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH U3
peareHTOB J1aH B U30BITKE WIIN
COJICPKUT IpUMecH. Brrancnenus
MacCOBOH J0JIM BBIXO/Ia TIPOYKTa
peakuuu

O0001IeHre U cUcTeEMaTU3 AU
3HaHHUHI

23.04.2027

28.04.2027

https://m.edsoo.ru/a7a5913a

https://m.edsoo.ru/eed7f912

62

KonTponbnas padota Ne4 o teme
«BaxgeuIme MeTajuibl U X
COEIMHEHU S

30.04.2027

https://m.edsoo0.ru/5b499218

63

64

BemiecTBa u maTepuaisl B
MOBCEIHEBHOM KM3HH YeJIOBEKa
XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karollen cpeibl

05.05.2027

07.05.2027

https://m.edsoo.ru/483adc3a

https://m.edsoo.ru/f3f919fd

65

Ponp xumuu B perieHnn
9KOJIOTMUYECKUX MPOOIeM

12.05.2027

https://m.edsoo0.ru/a98127b9

66

67

PesepBHelIit ypok. O600111eHNE 1
CHCTEMAaTH3aINsI 3HAaHUH

PesepBHelit ypok. O60011IeHNE 1
crcTeMaTH3alus 3HAHUH

14.05.2027

19.05.2027

https://m.edsoo.ru/1c364847

https://m.edsoo.ru/56f46bf5

68

PesepubIil ypok. O6006111eHIE 1
CHCTEMAaTH3aINsI 3HAaHUH

21.05.2027

https://m.edsoo.ru/b221b45c

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

69
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHWYCCKUC ITOHATHS)

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHATHUH: arowm,
MOJIEKYyJIa, XUMHUYECKUI 3JEMEHT, IPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOPOJHAs M HEOJHOPOJHAsA), BaJEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHAas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIIPDHAs Macca, MaccoBas [0S XHMUYECKOIO
3JIEMEHTa B COEJUHEHUH, MOJSPHBIA 00BEM, XMMHUYECKas peakuus,
KIaccu(uKalusi — peaKkluii:  peakuu  COCAMHEHHS,  PeaKkIuu
pa3iOKEHUs,, pEaKUMU 3aMeLIeHMs, peakuuu oOMeHa, 5K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIoBOW 3¢ (EeKT peakiuu, pacTBOp,

MaccCoBas O0Jd BEUICCTBA (HpOI_[eHTHaH KOHHeHTpaHI/Iﬂ) B paCTBOpC

1.2

1.3

14

1.5

WJUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHWUYECKUX IOHATUH H
IIPUMEHSATH 3TU NOHATHUS IIPU ONMCAHUU BEIIECTB U UX MTPEBPAICHUI

UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJMKY JUISI COCTaBlIEHHsS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbpIBaTh  CMBICI  3aKOHOB  COXpPAHEHUs MAacChl  BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO YY€HMs, 3aKOHaA

ABoranpo

OIpECaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCOAUMHCHUAX

1.6

1.7

KJaccu(UIUpPOBaTh XUMHUYECKHE peakuuu (M0 YUCIy M COCTaBy
YYacCTBYIOIIMX B PEAKIMH BEILIECTB, 10 TEMIOBOMY 3PEKTY)
BBIUHCIISATh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJSIPHYIO MAaccChl

BCIICCTB



1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJIO XMMHMUYECKOTO 3JIEeMEHTa Mo (dopMmyie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METObI IMO3HAHUS — HAOIIOICHUE,
n3MepeHue, MO/JICTTUPOBAHUE, IKCIIEPUMEHT  (peabHBbIiI u
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY»
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IOHATHM: OKCHU],

KHcCJj0Ta, OCHOBaHHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpeIICJIéHHOMy KJ1accy

coenuHeHul no popMynam

2.3

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

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBa BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXXHOCTH IIPOTCKAHUA XHUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh MpaBWJIaM [OJIb30BAHUA XUMHUYECKOM TOCYIOM U
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEILIECTBAMH B COOTBETCTBUHU C HMHCTPYKLHUSAMU TIO BBINOJTHEHHUIO
1a00paTOPHBIX XUMUUYECKHX OMBITOB MO TMOJYYEHUIO U COOUPaHHUIO
ra3o00pa3HbIX BelIECTB (BOAOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 1O
pacro3HaBaHUIO PACTBOPOB IIENOYEH H KUCIOT C TOMOIIBIO
MHAUKATOPOB (JakMyc, ¢peHondTaaert, MEeTUIOPaHXK U IpyrHe)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKIu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckass cucrema
xumuyeckux osnemeHtoB . M. MenaeneeBa. CTtpoeHuEe aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN)
PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHMX MOHSITHH: SApO aToMma,
DIIEKTPOHHBIA CJIOW aToma, aTOMHas oOpOuTamb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIsIpHAad W HEIOJISIpHAad KOBAJCHTHad CBA3b,




3.2

3.3

ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE DIIEMEHTHI

OMHKCHIBATh U XapaKTepu30BaTh TaOiuuHyto Gopmy llepuonndeckoii
CHUCTEMbl XMMHYECKUX DJJIEMEHTOB: pa3jIMyuyaTh IOHATHUS «IJIaBHAs
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE NMEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HuX mnoinoxenus B Ilepuonnyeckoii

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCA B  TabiuIe
«[lepuonuyeckass  cucrtemMa  XUMHYecKux  anemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsja sjapa, o0lee 4YHCIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC

ONpeNesATh  CTCNCHb  OKHCICHHUS  JJICMEHTOB B OMHApHBIX
COECTUHEHUIX
ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
NpoBepPsAEMOro
pe3yJbTara

1

11

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

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

pacKpbhIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TIOHSATHH: pPacTBOD,
ANEKTPOJUTHI, HEANEKTPOJIUTHI, JIICKTPOIUTHYECKAsT AUCCOLMALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuu,
OKUCITUTETFHOBOCCTAHOBHUTEIILHBIC peaxIuu, OKHCITUTEND,
BOCCTAHOBUTEIb, OKHCIIEHHE U BOCCTAHOBIIEHHE, aJUIOTPOIHS,
am(poTepHOCTh, XUMHYECKas CBA3b  (KOBaJeHTHas, HOHHAas,

MeTaHJII/I‘-IGCKaH), KpucTajlliIndeCKasa peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

13

14

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATUH U
MMPUMCHATDH 3TU IMMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_leHI/Iﬁ
COCTAaBJIATb YPAaBHCHUA 3JICKTpOHHTPI‘-I€CKOﬁ Jucconuanumu KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbeiBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKHI/Iﬁ

1.5

MPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKkIuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUS» U «MeTaipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUIecKre XUMHUYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
pUMepaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTAaBJIATb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYSCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUSA XUMHUUYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U C06I/IpaHI/II-O

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

3.1

MNpOBOAWUTL PC€aKOWM, MOATBCPKIAAIONINEC Ka4eCTBEHHBIA COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOLINE B BOAHBIX PACTBOPAaX HEOPraHUIECKUX BEIIECTB
ITo Teme: «XuMUs 1 OKpy’Karoas cpeiar

pacKkpbIBaTh CMBICII OCHOBHBIX Xumuueckux moHarwil: [IJIK

BCIICCTBA; KOPPO3UAd MECTAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaAlluU MBICIIUTEIbHON JI€SATEIbHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSI3CI\/JI —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMid, ©€CTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHaYaIbHBIE XUMUYECKUE MTOHSATUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€lOBeKa. XHMHUS B CHCTEME HayK.
Tena u BemiecTBa. PU3MYECKUE CBOWMCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

ITonsrue o METOJaX IIO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. CnocoObl

pasaciICHUus cMmecen

1.3

14

ATOMBI WH MOJICKYIJIbI. Xumudaeckrue 3neMeHThl. CHMBOJBI  XUMHYSCKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBasi oI5l XMMUYECKOT0 3JIEMEHTa

B COCIUMHCHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MosspHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuy€rel mo ¢dopmynam

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

dusznyeckrue U XUMHUYCCKHUE SBJICHHUSA. XHUMHUCCKas peakuuda u eé IMPU3HAKH.
3akoH COXpPAaHCHUS MaCChbl BEIICCTB. XHUMHYECKHUE YpaBHCHHUA. KﬂaCCH(bHKaHHH

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

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYJ0H, C MpaBUIaMu
paboTel B saboparopun U npuémMamu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, H3y4y€HHUE M ONucaHue (U3MYECKUX CBOMCTB 00pa3loB
HEOpPraHMYECKUX BELIECTB, HaOmoJeHHe (u3ndeckux (IJIaBlieHHEe BOCKa,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHUYECKHX  (TOpeHHe  CBEYM, NPOKAIMBAHUE  METHOH  IPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SBIEHWW, HAOMIOIEHWE W OIHCaHUe
IPU3HAKOB IPOTEKAHMS XHUMHUYECKMX peakuuid (pas3joXkeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJIOPUIOM Oapusi, pasJioKeHUe
runpokcuaa meau(ll) mpu HarpeBaHuM, B3auUMOJIEIiCTBHE XKele3a C pacTBOPOM

comm meau(ll), n3yuenue cmocoboB pa3aeneHus: cMecei (C MOMOIIbI0 MarHUTA,




2.1

2.2

2.3

bunsTpOBaHWE, BBITAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYNCTKU HOBapeHHOI\/JI coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAHEHHS] MAacChl, CO3JaHHE MOJeNeH

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kucinopon — anemMeHT W mpocToe
BenlecTBo. HaxokaeHuwe kuciaopoja B mpupoje, Gpusndeckue M XUMUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb
MOJIyYeHUsl KHUCIOopoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. Kpyrosopot

KUCIIopoa B mpupoae. O30H — alIoTpornHas MoAu(GUKALHs KACIOpoIa

TernoBoit 3P PeKT XUMUIECKOH peaKIy, TEPMOXUMUIECKHE YPaBHEHHSI, SK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHHUE BO3/1yXa,
ycuiIeHHe IapHUKOBOro 3¢ dexra, pa3pyieHre 030HOBOTO CII0s

Bonopon — snemeHT m npocroe BemectBo. HaxoxzneHne Booopona B IPUPOZE,
¢u3nuecKkue W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IOTYYEHHUS.

Kucmaote! u comu

2.4

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

®uznyeckue CBOMCTBA BOAbl. Boma kak pacTBopurenb. PacTBopbl.
Haceimiennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass 1ons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanusi. Ponb pacTBOpoB B Mpuposie M B XKM3HU ueloBeka. KpyroBopor
BOJAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHBIX BOoA. OXpaHa M OYHCTKa
MIPUPOHBIX BOJT

Knaccudukanuss Heopranmveckux coenuuennid. Oxcuapl. Knaccudukamms
OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenknatrypa okcuaoB. dusznueckne M XUMHYECKUE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanmst. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHnkiarypa ocHoBaHui. DPU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydennre ocHOBaHMM

2.8

2.9

Kucnotel. Knaccuduxamus kucinor. Homenknatypa kuciaor. dusnyeckue u
XAMHYECKHE CBOWMCTBAa KHUCIOT. Psan aktuBHoctn MetamoB H.H. bekerosa.
[Tomyyenue kucnot

Comu. Homenknarypa coseit. @usznueckne M XUMUYECKHE CBOWMCTBA COJIEH.

ITonyuenue coiuei
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3.1

3.2

3.3

XUMUYECKUN  DKCHEPUMEHT: KadeCTBEHHOE OIpeAesieHHUEe  COACpMKaHHs
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHe, coOMpaHue, pacrio3HaBaHHE U H3y4YCHHE
CBOICTB KHCIOpOJa, HAOIIOJeHNEe B3aUMOICUCTBUS BEILIECTB C KUCIOPOAOM U
YCIIOBHS BO3HUKHOBEHUS M MPEKpalleHusi ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHJOB U OMNHCAHME HX CBOMCTB, IOJIydeHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4YEHUE CBONCTB BOJoOpoia (rOpeHHue), B3aUMOJCHCTBHE
Bozopoaa ¢ okcugom Meau(ll) (BO3MOXHO HCIIOIB30BaHKE BHICOMATEPHAIIOB),
HaOmo/ieHue 00pa3IoB  BEHIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJICWCTBHE BOJbI C METAJIaMU (HATPUEM M KaJbI[UEM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PaCTBOPOB
KUCIIOT U IIEJNOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00pasloB
HEOPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOIIOJAEHHE W3MEHEHUS
OKpPacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIEJI0Yel, Hu3ydyeHue
B3aumozeiicTBus okcuga meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTallJIaMH, peakliuii HeUTpaau3aluu, MoJydeHue HEPAaCTBOPUMBIX OCHOBAHHIH,
BBITECHEHHE OJHOrO0 MeTajula JpPYyrdM M3 pacTBOpa COJIM, pEUIeHHE
HKCIEPUMEHTAIBHBIX 3a/auy M0 TeMe «BakHelue Ki1acchl HEOPraHUYECKUX

COCTUHEHUIN)

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMOB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITUN

[lepBble TOMBITKM KJIACCU(UKAIMU XUMHUYECKUX 2JjieMeHTOB. [loHsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IEJOYHBIE W IIEJTOYHO3EMENIbHBIE METaJIIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphle 00pa3yroT amdoTepHbie

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cucreMa XuMu4Yeckux snemeHToB J[. 1.
Meneneesa. Koportkonepuoanast u JUIMHHONIEPUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

nepruoaa U rpyImiibl 3JICMCHTA

Crpoenne atomoB. CocraB aromHbIX siaep. M3otomel. DnekrpoHbl. CTpoeHne

SJICKTPOHHBIX 000JI0YEK aTOMOB NEPBLIX 20 XUMHYECKHUX DJIECMCHTOB



3.4

3.5

ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA O ero noyuoxenuto B Ilepuoanueckoi cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTroOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETAIUIMYECKHX CBOMCTB IO TpylnmamM MU IEepUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yd€Hbld U

IPaKIaHUH

Xumnueckass cBsizb. KoBaneHTHass (MOJsipHass M HEMOJIApHAsi) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTI) XHMHYECKHX 3j1eMeHTOB. MloHHas CBSI3h

3.6

3.7

Crenenp okucieHusa. OKHUCIMTEIFHOBOCCTAHOBHUTEIIbHEIC pE€aKuuu. HpOHCCCLI

OKHCJICHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0paslloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
1IeJI0Yel, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAaHOBUTEJIBHBIX PeaKluil (TOpEeHUe, peaKIIuu Pa3I0KEHUS, COSTUHEHUS )

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemecTtBo 1 XuuMu4deckas peaKkuus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dyemMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kaius, KalblUsi U MX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B Ilepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOH CBS3U. THUMBI KpHUCTaNIMYECKUX
pPEelETOK, 3aBUCUMOCTDb CBOVMCTB BEILIECTBA OT TUIIA KPUCTAJUIMUYECKOU PEIIETKU
U BUJa XuMudeckoi cBsizu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUuYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3IMYHBIM  KJaccaM HEOPraHWYEeCKHX COCIUHEHUH,

TCHCTUYCCKAasA CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccugukanus XMMUYECKUX PeaklUid M0 pa3IMyHbIM MPpU3HAKaM (110 YHUCITY U
COCTaBY YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKHCICHHUS XHMHUYECKHUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,
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0 y4acTHUIO KaTaiu3atopa). OK30- W  DSHIOTEPMHUYECKHE  PEaKIuH,

TEPMOXUMHUYECKHUE ypaBHEHHUs. [IoHATHE O CKOPOCTH XUMUYECKON PEAKLIUN

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U Te€TePOTeHHbIX peakuusax. [loHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIOMIME HAa CKOPOCTh XMMHUYECKOH pEaKIUd U TIOJ0XKEHUE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocraBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHHEM METOJA

ANIEKTPOHHOTO OaslaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, aHnoHbl. MeXaHu3M IUCCOLMAIMY BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiun vMoHHOro oOMeHa. YcCIOBHS NPOTEKaHUs PEaKLUi MOHHOro oOMeHa,
IIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojieil B CBeTe MpEeACTaBICHUH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHbIE peakunu Ha MOHBI. [IoHATHE 0 TUAPOIU3E COoJIei

XUMUYECKUIl SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSIMH KPUCTAJUTMUECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEHUCTBUS pPAa3IMYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  3JIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JIMCCOIMAIUM  KHUCJIOT, INenodel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE ONbBITOB, HWUIIOCTPUPYIOUMX MPU3HAKU
MIPOTEKAaHUs pPeaKlMii HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIEICHHUE Ia3a,
o0pa3oBaHME BOJbI); OINbBITOB, HWUIIOCTPUPYIOUIMX HPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKlUUi (TOpeHHEe, PEeaKIH pPasiIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKINi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCINHECHUA

OO6mrast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHusi. CTpoeHue U GU3NYECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpE XJopa
(B3auMoielicTBUE C MeTaJlaMH, HEeMeTalllaMH, IieodamMu). XIIOPOBOJIOPO.

ConsiHast KMCIIOTa, XUMHUYECKHE CBOMCTBA, MOJIydeHHE, MpuMeHeHue. JleiicTue




2.2

XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeKa. BaxkHeilIine XJIOpHUAbI U UX

HaxO0JICHUE B MIPUPO/JIC

OOmas xapakTtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CtpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dbusnueckne W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KuCIOTa, PU3NYECKHE U XMMHYECKHE CBOMCTBA
(obmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crernududeckune). XuMHUECKHUe
peakuuu, JeKalue B OCHOBE MPOMBILIUIEHHOTO croco0a IMONMY4YeHUs CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynbdar-uoH. Haxoxxnenue cepel U €€ COeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHUA

2.3

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHNU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IIPUPOJIE,
dbusznueckrue U XMMHYecKue cBoiicTBa. KpyroBopot a3zora B nmpupoje. AMMUaK,
ero (pu3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHHUSA, UX (QU3NYECKHEe M XHMHYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUSI. A30THasi KHCJIOTA, €€ MOJy4eHHUe,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYEeCKoe 3arps3HEHHE OKpYKaromei
Cpelbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHNE BO3/1yXa, TTOUBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusMUecKre U XUMUYECKHE
coictBa. Oxcua ¢dochopa(V) u dochopHas kucnora, QuUMUECKUE U
XUMHUYECKHE CBOWMCTBa, moiydeHue. lcmonb3oBanue ¢QocdaroB B kauecTBe

MUHEpAIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka s1eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTPOEHHUs
aTOMOB, XapaKTEepPHBIE CTENEHW OKUCICHUS. YTJIepoll, auIOTPOITHBIC
MOJTU(UKAIMK, PACHIpPOCTPaHEHHE B MpHpPoOJE, (U3NYECKHEe M XHMHUYECKHe
cBoiictBa. Aacopomusi. Kpyrosopot yriepoaa B mpupone. OKcumbl yrieposa,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBa, JEHCTBHE Ha JKUBBIE OPraHU3MBI,

IMOJIYUYCHHEC U IIPUMCHCHHC. OKOJIOTHIECKHUE HpO6J’I€MBI, CBsA3aHHBIE C OKCHIOM




yrinepona(lV); rumore3a rino0adbHOTO TOTEIUICHUS KIMMAaTa, NapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W mpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
noHbl. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHE, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavyayibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHSIX
yriaepoja (MeTaH, 3TaH, STWUJICH, AalETWJICH, 3TaHOJ, [JIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTHe o OHMOIOTHYECKH
BOKHBIX BEILECTBAX: XKHUpax, O€nIKax, YIrJIeBoJax — M HUX POJH B KU3HU
yeloBeka. MarepuaibHOE €JUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTU. BajkHel1e cTpouTeabHble MaTepHAaIIb:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [Ipobiembr Oe3omacHOro

HCIIOJIb30BAHHA CTPOUTCIBHBIX MATCPHUAJIOB B HOBCGﬂHCBHOﬁ JKHU3HHU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydyeHHuEe OOpa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIHMA Ha XJIOPUA-
HMOHbI M HaOJIOJEHUE MPU3HAKOB HUX TMPOTEKAHHs; OIBITHL, OTpa’KarolIue
¢u3nyecKkne 1 XMMUYECKHE CBOICTBA raJIOTEHOB M UX COEIMHEHUN (BO3MOKHO
UCIOJIb30BAaHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEeHHE Mpolecca
oOyriuBaHus caxapa HoJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIIOTBHI;
M3Y4YeHHE XMMHMUYECKUX CBOICTB pa30aBICHHON CEPHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakUuMud Ha cCcynb(par-uoH U HaONIOJeHHe TIpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUIl (BO3MOXKHO UCIIOJNBb30BaHUE BHJIEOMATepHalIOB), oOpa3amu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; TIOyYeHHe, cCOONpaHne, paclo3HaBaHue 1
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIHMi Ha HOH
aMMOHHMA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX TPOTEKaHMUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTHI C MeNbI0 (BO3MOKHO
UCIOJIb30BaHUE BUJIEOMATEPHUATIOB); H3yUYEHUE MOJIeNed KpHUCTaUINYECKUX
pemiéTok anmasza, rpadura, ¢yulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU pacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; TOJY4YCHUE, COOMpaHHWe, PACIO3HABAHWE WM HM3YYCHHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAYeCTBEHHBIX pEaKUWid Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yY€HHE NPHU3HAKOB KX IPOTEKaHUsS; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIHEPUMEHTATbHBIX

3aaa4 110 TEMC «BakHene HeMeTamIbl 1 HX COCOAUHCHUA»

Meramisl 1 BX COCAUHECHUA

3.1

OO1w1ast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUM UX
nonoxenuss B Ilepuonuueckond cucreMe XUMHYECKHUX dieMeHToB J[.H.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTtaimnueckas CBs3b U
METaJNIMYECKasl ~ KpUCTaUIMyecKass pemeérka. OJIEKTPOXUMUYECKUN  psf

HaHpH)I(eHI/Iﬁ MCTAJJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MONTy4eHUS
MeTtayuioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, 4YyTyH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIUICHHOCTH

[lenouynsle MeTamibl: moyoxkenue B llepuonmyeckold cucTeMe XHMHUYECKUX
anemeHntoB [I.M. MenneneeBa; CTpo€HHE UX aTOMOB; HAaXOXJIECHHE B MPUPOJIE.
duznyeckue 1 XUMUIECKHE CBONCTBA (Ha MpuMepe HaTpus U Kamus). OKCUIIBI U
THAPOKCUABI HATPUA W KaJius. HpI/IMeHCHI/Ie MISCJIOYHBIX MCETAJJIOB U HUX

COeTMHEHUN

3.4

Illenoyno3eMenbpHBIE  METaIbl MarHui W KajJbLMH:  IIOJO)KCHUE B
[Tepuonnueckoit cucreme xumuueckux 3neMeHToB .M. MeHneneeBa; crpoeHue
WX aTOMOB; HaxoxAeHue B mnpupoae. Pusnueckue M XMMHUUYECKHE CBOWCTBA
MarHus W Kauplus. Baxuelmme coequHEHUs KaubIusi (OKCHUI, THUIAPOKCHI,

conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHH s

3.5

3.6

AmomuHuil: nonoxkenue B Ileproanueckoil cucTreMe XUMHYECKHX 3JIEMEHTOB
JI.. MenzeneeBa; CTpoeHHE aToOMa; HaxXOXIAeHUE B mpupozae. Puznueckue u
XHUMUAYECKHUE CBOMCTBA AFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepuonnueckoi cucreme XxumMuiyeckux siaeMenTon J[. M.
MeHieneeBa; CTpOGHHE aTOMa; HaxoxJeHue B mpupoge. dPusnyeckue u
XUMHUYECKHEe CBOMCTBa jkene3a. Okcuipl, ruapokcuabl U comu sxenesa(ll) u

xene3a(lll), ux cocras, cBOWCTBa U OTyUEHUE

3.7

XHUMHUYECKHI 9KCIICPUMCHT. O3HAKOMIICHUC C 06p3.3LIaMI/I METAJJIOB U CIIJIaBOB,

X (u3nUecKkUMH CBOMCTBAMHM; U3YyYEHHE pEe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMAaTEPHAIIOB), ocoOeHHOCTeH
B3aUMOJCHCTBUS OKCHJA KajdblUsd M HATpUsi C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BO/IBI;
mpoiiecca TOPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKaHHs KaYEeCTBEHHBIX pEaKUUi Ha MOHBI
(Maraus, Kanblus, amromunus, nubka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IeHNEe U OMMCAaHWE MPOIECCOB OKpAIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajublusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U TUIPOKCHUIA
LIMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a/1a4 10 Teme «Baxxueime MeTauibl U

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

HoBrie MaTCeprajibl U TCXHOJIOTHUH. BemectBa u MaTcpurajbl B HOBC@I[HGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHOe mMCHonIb30BaHUE BEIISCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxatomeit cpeapl [1JIK. Posib XuMuM B pelieHun 3KOJI0IHYECKUX MPoOIIeM.
[IpuposHblE HMCTOYHUKM YTJIEBOAOPOAOB (Yrojb, NPUPOIHBIA Ta3, HePTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " MIPOMBIIIJICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pa3I[0B MaTepHalIOB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaJ'ILI)



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

[Ipencrapienue:

11

0 TI03HABAaEMOCTH SIBICHHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYCCKOI HAayKH Kak obOnactu COBpPECMECHHOTI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YHUCIIC DKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOJICIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATEILHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMCHHBIMHM TCXHOJOTUAMHU, OCHOBAHHBIMHW Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOIO NpenMeTa

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

Brmanenue cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi U MOJIEKYJspHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYECKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeNIeHHUs, peaKui OOMeHa, TeIuIoBoW A(PQEKT peakluu, 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 OKHCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHAS U HETIOJISIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
DIIEKTPOJIUTUYECKAsT  JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBICHHME, JIJIEKTPOJIM3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, kKartanusarop, IIJIK, xopposus

MCTAJLII0B, CILJIaBbl

2.2

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

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW TPaMOTHOCTH, BKJIFOYAIOILICH :

yYMEHUE MPaBUIIBHO UCIOIb30BATh U3yUEHHBIE BEIIECTBA U MaTepHAaIb
(B TOM 4uclie MUHEpaJbHbIE YIOOpEHUs, METaUlbl U CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTH) B OBITY, CETBCKOM XO35HCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XMUMHUYECKHE 3HAHUSA CO 3HAHUSIMH JAPYTUX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHass W Hay4dHO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaL[I/IIO O B€IICCTBaAx, HX
MMPEBpAIICHUAX n MPAKTUYICCKOM IMPUMCHCHUHA u YMCHUE

HCIIOJIB30BaTh €€ s pCIICHUA y‘-ICGHO-HO3HaBaTCJ'IBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

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




YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHpPEEICHUEM JIIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHHUS JJIICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX [MEpHOAaX M  IJIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne kinaccuupoBarth:
7.1 XUMHYECKHUE DJIEMEHTHI
7.2 HEOpraHMYECKUe BellecTBa
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
8.1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' HOHA
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUITMYECKOH CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIT
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHUYECKHUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJA, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamuil, MarHHii,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJIC€ WX BOJHBIX PAcTBOPOB (BOjA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (I), uunka, xeneza (Il u
' I1), oxcuner yrinepoaa (I u 1V), kpemuus (1V), azora u pocdopa (I11u
V), cepet (IV u VI), cepnHucras, cepHasi, a30TUCTas, a30THas,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHUYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BIYUCIATh (IPOBOAUTH PACU&Thl):
111 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 AJIEMEHTA B COSIMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpPaBHCHHUSAM XHMHUYCCKUX PEAKIUH W HaXOAHWTh KOJIUYCCTBO
' BellecTBa, 00BEM U Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrozeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIIEHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHO pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCyAOH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPeKeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YYCHHE M ONHUCaHue (PU3MUSCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

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




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnii

13.2

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; MMOJIYy4YCHUC
BOOOpPOJa U M3YUCHHUC €TO CBOfICTB; IMOJIYUYCHHUC YIJICKHUCJIIOIO ra3a u

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

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C OMNpPEIENEHHONM MaccoBOM  nonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
denondranenna) ans ONpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyrMM U3  pacTBopa  COJH;
uccliieioBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHLIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX COGI[PIHCHPIﬁ)); ((3JI€KTp0JII/ITI/I‘~I€CKa$[
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«BaxHeHIe MeTajiIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peakMi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMH Ha
MPUCYTCTBYIONINE B BOJHBIX PAcTBOpaX HMOHBI XJOPHI-, OpOMUI-,
uomua-, cyinbdar-, Qocdar-, KapOOHaT-, CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

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

14

YMmeHnue:

141

14.2

MNpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B (bopMe BBIBOIOB,
JA0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXY PEeaJbHO HAOIIOJaeMbIMU XUMHUUECKUMHU

SABJICHUAMMU U IPONCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




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

Kon

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTHG " CJIOXKHBIC BEIICCTBA.

Xumnueckas popmyia. BanreHTHOCTh aTOMOB XMMHUYECKHX J1eMEHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0as XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Mosab. MomsipHass mMacca. MoOJspHBIE 00BbEM Tra3oB.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nyeckue U XUMUYECKHE SBICHUA. XHMMHMUYECKass peakius U €€ NPHU3HAKHU.
3aKOH COXpaHEHMsI MAacChl BEIIECTB. XUMHUECKUE YPAaBHEHUS

[Iepnoanueckuit 3akoH u lIlepuognueckass cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnoauueckuii 3akoH. llepuoanyeckas cucrema xumMudeckux sneMeHTos J[.1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPAIKOBOrO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sfep. M3oromel. DnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHX DIIEMEHTOB

ITepuoauueckoit cucremsl [[.11. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaiablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METAJIMYECKUX W HEMETAJUTMUYECKUX CBOWCTB) U WX COCJUHCHHHA B
COOTBETCTBHU C TIOJOKEHHEM »HiieMeHTOB B llepuogmdeckoil cucreme

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
ONEeKTPOOTPULIATETLHOCTh ~ XUMUYECKUX  dJeMeHTOB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpHCTAIMYECKUX PpEmETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPTaHWMYECKHX COCAMHCHHN: OKCHJIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, Kajlusgd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BJICKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyecknue U XMMHYCCKHE CBOMCTBA BOJOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemeramioB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenne

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, mequ(ll) u

xenesa(ll, 111).ITonydenne OKCHI0B METAILIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB  alIOMUHUSA, JKene3a, ULuHKa). Ilomyuenume ocHOBaHuUN U
aM(pOTEpPHBIX THJIPOKCHUJIOB

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHHUCTOM, CEepHOH, a30THOH, (ochOpHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XUMHYECKHE CBOMICTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tony4yenue kucnot

OO0mre XxuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO r'a3a B J13.60paT0pI/II/I
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HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6IJ_II/IG

CIOCOOBI MOTYYECHUSI METAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Kraccudukaruss XuMHUUeCKUX peakuuii Mo pa3IuyHbIM MIPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii A3 PEeKT XUMHUECKONW pPeakluy, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE peaKIUU. TepMOXUMHYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIEHHS] M BOCCTAHOBJICHHSA.  ODJEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi aucconuanuu. KaTuoHbl, aHMOHBI. DIEKTPOIUTHL U
HEAIEKTPOUThL. CHIIbHBIC U clTa0ble 2JIEKTPOIUTHL. CTEIeHb AUCCOIUAIIH
Peakiiuu monHoro obmeHa. YCIOBHS MPOTEKaHMUS PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa u MmaTtepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XUMHUYECKMX pEakIuil B jabopatopuu u OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, Gocdopa, yriepona, KpeMHHUS] U UX COEIMHEHUHN B
ObITY, MEAMLMHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3siicTBe. IlpumeneHune
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAnHeHUH. [IoHsATHe 0 KOppO3UH METalIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKH YTIJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yriepoja (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[TonsiTHE 0 OMONOTWYECKN BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 10 XUMHYECKUM YPAaBHCHHAM




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

» Xumusi: 8- kiacc: 0a30Bbli YPOBEHb: YUCOHUK; S-€ U3aHUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3aarensctBo «lIpocBemienue»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€ U3aHNUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOJJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

NudopmanimoHHO-METOANYECKOE TMChbMO0O OCOOCHHOCTSIX MPETOIaBaHus
yaeOHoro npeameta «XuMusi»B 2025/2026 yueOHOM
roayhttps://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

Mert OANYCCKUC PCKOMCHAANMH 110 U3YUYCHHIO TCMbI «OKHUCIUTEILHO-
BOCCTAHOBHUTCIILHBIC PCAKIINKW> B IIKOJIBHOM KYpPCC XUMHUU
(2024r.)https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya o _v_r.pdf

Y4eOHO-MeTOINYECKOE 00EeCIeUeHHE MPOLIECCOB MPENOIABAHUS XUMUH,
Oounosnoruu, (pU3MKU HA YPOBHAX OCHOBHOI'O OOILETO U CPEAHETO OOLIETO
o0pa30BaHMsl C BKIIOUEHHUEM JOMOJHUTEIEHOTO HHKEHEPHOTO KOMIIOHEHTA
(2024r.)https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

bank 3amanuii U1l TEKYILEro OUEHUBAHUS 110 yUeOHOMY MPEAMETY « XUMUSD)
(2024r.)https://edsoo.ru/wp-
content/uploads/2025/02/bank zadanij himiya ooo .pdf

KonTtekcthbie 3agaun. 3aganus K yaeOHOMY Kypey «Xumusi». 8 kiacce (2024
r.)https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya 2024.pdf

MeToan4eckue peKOMEHIAIMH IO CO3/IaHUI0 KJIACCOB TEXHOJOTMYECKOTO 1
€CTECTBEHHO-HAYYHOT 0 po(duIiel U KJIACCOB C YIIIYOJICHHBIM U3YyYEHUEM
MaTeMaTUuKH, GU3UKU, XUMUH, OUOJIOTUH B 00I1€00pa30BaTEIbHBIX
OpraHu3alUsIX ¢ UCTOIb30BaHNEM UHGPACTPYKTYPhI, CO3IaHHON B paMKax
HanuoHanbHOro npoekra «OopazoBanue» (Kpantopuymsl, [T-kyosl, Touku
pocta u zip.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i en_profilej 2025.pdf

Metoanueckue pekomenaanuu. Opranu3zanus B3anmoaencTeus “Ilkona —
By3 — npennpustre” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_ 2025.pdf
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U P®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

e BUBJIMOTEKA LOK https://mounypoku.pd/

e [JIOBAJI-JIAB https://globallab.ru/
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