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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 (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIIUU MPENnoAaBaHus y4eOHOTro nmpeaMera « XuMHus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIpPEICICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed U3ydeHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM €IMHCTBE MHPA, BAXKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW  JIesTEIhbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



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

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIer0 00Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
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 MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
IIOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHAN
Pa3HOrO YPOBHS:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBleHUd 00 AIEKTPOJUTHYECKOM UCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YeHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3yueHue XUMUU MNPOUCXOAUT C MPUBJICYCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYIIHBIX 00OOIIEHU MHMpPOBO33PEHUECKOT0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHMM NpaBWJ 0OE€30MacHOTO OOpallleHus C BEIIEeCTBAMH B
MOBCEHEBHOM >KU3HU.

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

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

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJaM MO3HaHMs, (HOPMUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3INYHbIX BUJOB JIEATEIbHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IpPU pEUIeHUH NpoOJieM B MOBCEIHEBHON JXU3HU H
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHUs CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOAHON CPEIbl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MOl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX JMJI HM3YyUYEHHUS XHMHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

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 MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3SJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

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

Du3NYeCKUe U XMMHUUYECKUE SBJICHUS. XMMHUECKas peakuus 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 O00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xenes3a ¢ pactBopoM cos meau (1),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHUE MOJENIeH MOJIEKY
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkuciopona. CrocoOsbl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpHUM H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

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

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PaCTBOPE. XUMHUYECKUE CBOMCTBA BOALI. OCHOBaHHS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIE, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

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

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

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

['eneTnyeckas CBsI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KUCIOPOAOM W YCJIOBUSI BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOAbI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXKHO HCMOJIb30BAHUE BHJIEOMATEPUAIOB),



WCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalh3alvd, IOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IHepuoauueckud 3akoH u Ilepuoguyeckass cucremMa XUMHYECKHUX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3ytoT aM()OTEpPHBIE OKCHIBI
U TUAPOKCHUJIBI.

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

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

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

3nauenue [leprnoanueckoro 3akona u [leppoanveckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHasI CBSI3b.

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

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IIaHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. Ilepuoanueckast cucTeMa XUMHUYECKHAX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

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

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEeHEeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO 0OPaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatne o xumuyeckoM paBHoBecuu. DakTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUA C  HUCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIE peakini Ha HOHBL. [IOHATHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCIOJIb30BAHME BHUICO MAaTEpUANIOB), MPOBEJCHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pasioKeHUs, COSIUHEHHUsI), pacllO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HaXOXJICHUE B MPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKkue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHUE, (PU3HMUYECKUE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBINUICHHOTO CHOCO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COSAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUSI.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue u XxuMu4yeckue cBoictea. Kpyrosopor a3ora B mpupoje. AMMuUax, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOlicTBa (0OIME Kak TMpEJACTaBUTENS KJlacca KUCIOT M CHEelUpUYECKUe).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornuelie Moaupukanmuu ¢docdopa, (usnueckue M XMMHUECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHBIE  CTEIIEHH  OKHUCJIEHMUS.  YIVIEpOA,  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,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMUYECKHEe MPOOJIEMBbl, CBA3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOAOPOAOB (Yyrojb, HNPHUPOAHBIA ra3, HedTb),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCTUHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTU. BakHelIne CTpOUTEIbHbIE MaTepHUalbl: KEPAMHKA,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIIOIh30BaAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COCQUHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
WOH W HAOJIOJIeHHWE TpHU3HaKa e€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, dyiiepeHa, O03HAKOMIICHUE 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-UOHBl W HW3YYECHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmonoxeHus B llepmoamueckor cucremMe xumudeckux smemeHTtoB J[. W
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtammyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIONIy4eHHUs] MeTauioB. [loHATHE O KOPPO3WU METAJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. 1. MenaeneeBa, CTpo€HHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHHWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreme xumudeckux aneMmeHToB . M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AuroMuHUN: TIo10)keHue B [leproindeckoil cucteMe XuMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cuctemMe XMuMHYECKUX 3JIEMEHTOB /.
. 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:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJIOB W CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, TPOIIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HATpus, KaJius U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

Bemectsa u Marepuanbl B TOBCEIHEBHOM JXKM3HM 4YeEJOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xuMun B peieHr 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCMEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJYIPOBOHUKY, AUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, Oumocdepa, FKOCHCTEMA, MHUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

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



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUNCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTHUBHBIX [IEHHOCTHBIX OpPHUEHTAUUU U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAUI0, TOHMMAaHWs 3HAYEHUs XUMHYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOU MAESATENBbHOCTU MPHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHUE W TIOCTYNKM CBOMX TOBApUIIECH C MO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHUsI CYIIHOCTH HAyYHOW KapTUHBI MHUpa, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOAMMBIC I OOBICHCHHUS HAOJIOMACMBIX IPOIECCOB M SBICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATypO, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBaMU HH(GOPMALIMOHHBIX
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) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH NpH  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
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 IPO(ECCHOHATIBHOM Cpefe;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIEH TPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JIPYToe.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOecreunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATUM (BBIICISITH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH VISl KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUYECKHUX PEaKIIHi,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHbIEC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEININ, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABaTEIbHBIX 3aJ1a4, ¢ YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

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

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMd W IIPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTUBOPECUMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJIb30BaHUS  MH(GOPMAIIMIOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

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  pe3yibTaThl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Hanbosiee 3PpPeKTuBHBIE CIIOCOOBI pelieHusl y4eOHbIX 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 IOJIYYEHHOTO PE3yJbTaTa 3asBICHHON 1I€JIM, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJlep KaHMs, YCTAHOBJIEHHOTO JIaHHOW deaeparbHOl pabodeil MporpaMMoHu,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



JNEUCTBUM, BUABl JESITEABHOCTA IO T[OJY4YEHUIO HOBOTO 3HAHWS, €ro
WHTEPIpETAUN, MPEeoOpPa30BaHUI0 W TMPUMEHECHHUIO B PA3IMYHBIX YYCOHBIX H
HOBBIX CUTYaIlUsIX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBSI3b, MOJISIPHAs W HEMOJspHAas KOBAJICHTHasi CBS3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHATHUS MPU OMKUCAHUU BEUIESCTB U UX MPEBPaIICHUN;

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

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIACCy COEIMHEHUU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX moJioxkeHus B llepuomuueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maieie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB | 3apsif spa, 00IIee YICIO dIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX MPEBpallleHUd B
Pa3INYHBIX YCIOBUSAX;

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

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICIUTEIBHON NEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJACHWE, W3MEpPEHWEe, MOJEIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB TIO0 TOJYYEHUIO H COOMPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYECH U KUCIOT C MIOMOIIBI0 MHANKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHWOH, NIPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAST IUCCOLMALMSA, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUU BEILECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCy CO€IMHEHUN 1o ¢dopmyiaM, BHJI XHUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpeqieieHde HMX 1O JJICKTPOHHBIM  CJIO0sIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy U COCTaBY yYacTBYIOIIMX B pPEaKIHH
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XAMUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3IUIHBIX KJIACCOB,
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMUYECKHX TMPEBpAIICHUN B PA3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOM  MOCyAol |
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKTAIONINE  KA4yeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIICCTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, JKCIICPUMEHT (pealbHBIA |
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmuecTBo yacos
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTpoJbHbIe IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavaibHble XUMUYECKHE OHATHS
Xumusi — BakHas 00J1acTh
€CTECTBO3HAHUS U
11 . ) 2 https://m.eds00.ru/A3R9TAT6X
MPaKTUYECKON JNeATEIbHOCTU
YeJioBeKa
BemectBa u xummnueckue
1.2 B 15 1 https://m.edsoo.ru/JOM9V8V8D
peakuuu
Hroro no paszneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe/ Il HEOPraHUYeCKUX BelllecTB
Bosznyx. Kucnopon. [Tousitue
2.1 X poA 6 https://m.eds00.ru/Q5A8K5W8Y
00 okcumax
Bonopoa. Ilonstue o
2.2 8 1 https://m.edsoo.ru/C4H8K6T8E
KHCIJIOTaX U COJISIX
Boga. PactBopsl. [Tonsitue 06
2.3 A P 5 1 1 https://m.eds00.ru/F1X701B0Q
OCHOBaHUSIX
OCHOBHBIE KJIaCCBhI
2.4 . 11 1 1 https://m.edsoo.ru/L3F4R7G0OT
HEOPTraHUYECKUX COCAMHEHUI
Hroro no pazneny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema

3.1 XUMHYECKHX 3eMeHToB JI. W. 7 https://m.edso0.ru/C911K8POM
MenneneeBa. CtpoeHue
aToma
XumMu4decKas CBI3b.
3.2 OKHCIIHTEIIbHO- 8 https://m.edso0.ru/W8COT2E7K
BOCCTAHOBUTCIIbHBIC PCAKIITUN
Hroro no pazgeny 15 https://m.eds00.ru/D9YIK7ESL
PeszepBHoe Bpemst 3 https://m.eds00.ru/A3F7K3G1G
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/D9Y9K7E5L
https://m.edsoo.ru/A3F7K3G1G

TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
Kosun4yecTBo 4acoB
HanmenoBaHmue pa3jiesioB U TeM JyekTpoHHbIE (IU(PPOBLIE)
Ne n/m Kontpoabnbie | IlpakTuueckue
NMPoOrpamMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3zgea 1. BemecTBo 1 XUMHYeCKHEe peaKku
I1 0 i
1.1 OBTOPCHHE T YIIYDIICHHE SHAMMH 5 1 https://m.eds00.ru/G9M5W9J3T
OCHOBHBIX pa3/iesioB Kypca 8 kjacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYE
1.2 N P crnx 4 https://m.eds00.ru/R3Z29Q6G4G
peakiuit
DIeKTpO €cKasi INcco .
1.3 AICKIPOIMTHACCRAT IMCCONHATIA 8 1 1 https://m.edsoo.ru/D5R5V404A
XUMHUYECKUE PEAKIIMU B PACTBOPAX
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX coeIMHEHHS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.1 5 P P 4 1 https://m.edsoo.ru/FOWI1N9F5V
aneMeHToB VIIA-rpymnmsl. ["anorenst
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edso00.ru/S7TL7MIL7S
COCIUHCHUSA
OO0mias XxapakTepruCcTUKa XUMHIECKIX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
WX COCTUHEHUS
OO0mias XxapakTepruCcTUKa XUMHIECKIX
2.4 anemeHToB |VA-rpynnsl. Yraepoa u 8 1 2 https://m.edso00.ru/Q2W5H2K5Y
KPEMHUI U UX COSANHECHUS



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Utoro no pazgeny

25

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01mue cBOWCTBa METAIIOB 4 https://m.edso0.ru/C1C6H6T2M
3.2 Baxwueiimme MeTamuibl U KX COCTUHEHUS 16 https://m.edso00.ru/18G6J7R9U
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
B
4.1 CHICCTRA 1 METCPHAIIM B U3 3 https://m.eds00.ru/Z3S8T1Q8K
YeloBeKa
Hroro mo pazueny 3
PeszepBHoe Bpemst 3 https://m.edsoo.ru/N2U7H3F8A
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A

IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

KosauuyecTBo 4yacos DJIeKTPOHHbBIE
Ne Tema ypoka Konrpoa | IIpakrmuec Jara uudposbie
n/n Bcero bHbIE KHe U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
B i Tb 0 0
I o, Tpeaoier v, Pos st e nconers, | 1 hps:im s00u4C2Y
- Hpen . : 01.09.2026 | 8M9V
Tena u BemectBa 1
2 [ToHsiTHE O METOAAX TIO3HAHMS B XUMUH 2 1 https://m.eds00.1/P1OBA
: 03.09.2026 | 5C6T
3 A 3 1
rperaTHbIC COCTOSIHUS BEIIECTB 08.09.2026
[Tpaktruyeckas padora Ne 1 «IIpaBuia paboTsl B
4 naboparopun U IpUEMBI 0OpaleHus ¢ 1ab0paTOPHBIM 1 1 https. i eds00.M/OSGSL
patop p pat patop 10.09.2026 = 0D8Y
000pyIOBaHUEM
5 UYuctele BemiecTBa 1 cMecu. CriocoObl pa3aeneHus cmeceii 4 1 https://m.edsoo. /X 1AZE
10, . pasn 15.09.2026 | 3MB8R
5 ITpakTryeckas pabora Ne 2 «Pa3nenenue cmeceil (Ha 1 1 https://m.edsoo.ru/R6W6
IIpUMEpe OYUCTKH ITOBAPEHHOM COJIN)» 17.09.2026 = Z8F9X
7 ATOMEL i MOXEKVIILL 5 1 https://m.edso0.ru/J7R10
g 22.09.2026 | 8HIL
8 ATOMHO-MOJICKYJISIPHOE YUCHHE 5 1 https. m.eds00.0/EODIL
YIIPHOC ¥4 24.09.2026 | SNIN
9 XUMHUYECKUE DTIEMEHTHI. 3HAKH (CUMBOJIBI) XUMHUYECKHUX 1 https://m.edsoo.ru/\WW3U6
AJIEMEHTOB 6 29.09.2026 | Q6D7TW
10 3aKOH MOCTOSIHCTBA COCTaBAa BEIIECTB. XUMHUYECKast 1 https://m.edso0.ru/I3Y2G
bopmyma. 7 01.10.2026 | 1R4C



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/I3Y2G1R4C

OtHocuTenbpHasa aroMHasg Macca. OTHOCUTEIbHAS

https://m.edsoo.ru/FON3S

1 MOJICKYJIsipHas Macca 7 06.10.2026 | O0A9I
12 MaccoBast 10711 XUMHUYECKOI'0 JIEMEHTa B COSAMHEHUH 7 hitps.//m.ds00.1UIBASVY
08.10.2026 | 4P1J)
13 BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB 8 Mtps//m.edsoo.1WH2W?
13.10.2026 | W8P3A

14 du3nYECKUe U XMMUYECKHUE ABICHUA. XUMUYECKask peaKius https://m.edsoo.ru/S2R3H
9 15.10.2026 | 7N6C
[Ipu3Haku U yciIoBUS MPOTEKAHUS XUMHUUECKHUX PEaAKIIHA.
TennoBoi 3(hPeKT XMMUIECKON peaKIuu, TOHITHE O https://m.edsoo.ru/Z3F4A

15
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- U SHJOTCPMUYCCKUX 20.10.2026 | 8K60
peakuusix 9

16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. XUMUYECKUE https://m.edsoo.ru/P7V8A
ypaBuenus 10 22.10.2026 = 523D

17 Knaccuukanus XuMu4ecKknux peakiuii (CoeTnHeHHs, https://m.edsoo.ru/KOP1L
pasiioxeHus, 3aMeleHus, oomena) 11 05.11.2026 | 4R1W

18 M. B. JlomoHOCOB — yu€HbIH-3HIIMKIOoNeAnCT. O0001IeHne https://m.edso0.ru/C2T2E
Y CHCTEMATU3aIHsl 3HAHHI 10.11.2026 | 6W6V

19 KonTponbnas padora Nel no teme «Bemiectsa u https://m.eds00.ru/D6E9Q
XUMHYECKUE PEaKIIUU» 12.11.2026 | 4E9H

20 Bosnyx — cmecsk razos. CocraB Bo3ayxa. Kucinopon — https://m.edsoo.ru/M6A7
3JIEMEHT U TpocToe BemecTBo. O30H 12 17.11.2026 | YOW7S

21 dusnyecKkre 1 XMMUIECKHE CBOMCTBA KUCTOpoa (peakinu https://m.eds00.ru/00Q4
OKHCJIeHHUs, TopeHue) 13 19.11.2026 | H1UST

29 Crioco0bI TTOTy4eHHsT KUCITOpOoia B JIA00OPATOPUH U https://m.edsoo.ru/F8Q2D
npoMsliieHHocTy. [Ipumenenune kucnopozga 13 24.11.2026 | 2X3H

23 [TonsTue 06 okcungax 14 96.11.2026

24 [IpakTuyeckas pabora Ne 3 o teme «Ilomyuenue u https://m.eds00.ru/J2X0T
coOupaHue KUCIOPO/Ia, U3yUCHHE €r0 CBONUCTBY 01.12.2026 | OAOD



https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/J2X0T0A0D

Bonopon — anemeHT u npocroe BewecTBo. Haxoxaenue B

https://m.edsoo.ru/I8D2B

25
npupoae 15 03.12.2026 | 5D7A
26 DU3NYECKUE U XMMUYECKUE CBOMCTBA BOJOPO/IA. https://m.edso00.ru/Q0A7
[Tpumenenue Bogopoa 15 08.12.2026 | R7W60
97 [TpakTrueckas padota Ne 4 o reme «llomydueHue u https://m.edsoo.ru/A8D2
coOupaHKe BOJ0OPO/Ia, H3YYEHUE €r0 CBOMCTBY 10.12.2026 | B602Z
https://m.edso0.ru/N711U
28 [TonsTue o xkuciorax 16 15122026 | 1E4)
https://m.edsoo.ru/TMW
29 [TonsiTue o comsax 17 17.12.2026 | NIVCA3
https://m.eds00.ru/C2J5K
30 KonuuectBo BemectBa. Mosbs. Mossipaast Mmacca 18 92122026 | 415X
31 Brluncnenus koiamuecTBa, MacChl BELIECTBA 110 YPABHEHUSIM https://m.eds00.ru/\WW9S8
XUMHYECKHUX peakiui 18 24.12.2026 | Y7Z27
. n https://m.edsoo.ru/W4Y1
32 Monsipabiii 006EM razoB. 3akoH ABoraapo 19 90122026 | WAWSC
33 Brrunciienus 00bEMa, KOJIMUECTBA BEIlIECTBA T'a3a IO €ro https://m.edsoo.ru/LOW2
M3BECTHOMY KOJIMYECTBY BEIIEeCTBA WK 00bEMY 20 12.01.2027 | K9Q8I
34 Brruucnenust 005EMOB ra30B M0 YpaBHEHUIO PEAKIIUU Ha https://m.edso00.ru/M7G2
OCHOBE 3aKOHA O0OBEMHBIX OTHOIICHHH ra3oB 20 14.01.2027 | D2E3H
35 ® . 71 https://m.edsoo.ru/F3S5H
M3UYECKUE U XUMHYECKUE CBOMCTBA BOIbI 19.01.2027  7HOU
. https://m.edsoo.ru/I9M1C
36 CocraB ocHoBanuii. [Tonsitre 06 mHIMKaTOpax 21 21012027 5U8)
37 Bona xak pactBoputens. HacsleHHbIE M HEHACBIILIEHHBIE https://m.eds00.ru/S7Z0N
pacTBOpbl. MaccoBas 1071 BelecTBa B pactBope 22 26.01.2027 | 3W2D
o [TpakTnueckas pa60Tz'1. No 5vno TemMe (inI/Il"O:FOBJ'IeHI/Ie httos://m.eds00.rW/LOVTU
PacTBOPOB C OMPENECIEHHON MAacCOBOM 0JeH 28.012027 | 6I6H

paCTBOpéHHOFO BC€IICCTBa»
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Kontponsnas padora Ne2 o reme «Kucnopon. Bonopon.

https://m.edsoo.ru/Y3C8C

39
Bogay» 02.02.2027 | 9C8z
40 Oxkcupsl: cocraB, kKiaccupukanys, HOMEHKIaTypa 23 https.//m.eds00. WD LA
o ’ i P 04.02.2027 | N2BOL
41 [TonydyeHue n XuMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/E3U8SH
1 aM(pOTEPHBIX OKCHJIOB 23 09.02.2027 | 1wsVv
42 OcHoBaHus: cocTaB, Kilaccuukaims, HOMEHKIaTypa 24 https:/fim.eds0./CSZ0E
: ) 1y, yp 11.02.2027 | 9N8V
43 [Tonyyenue u XuMHUUECKUE CBOMCTBA OCHOBaHUH 24 https.fim.eds0n. WAVSY 2
& 16.02.2027 8K1E
44 Kucnotsr: cocraB, kimaccudukanms, HOMEHKIaTypa 25 https./fim.edso0. LIEAP2A
: , s, yp 18.02.2027 | 0C3V
45 [TonydyeHnue u XuMHUYeCKUE CBOWCTBA KUCIOT 25 htgps.Jim.edeon./BSCL
& 25.02.2027 | 3L6M
46 Conu (cpenHue): HOMEHKIATYpa, CIOCOOBI MOTy4YEHUS, https://m.edsoo.ru/J4B9Q
XUMHYECKHE CBOMCTBA 26 02.03.2027 | 5E1X
47 Conu (cpenHue): HOMEHKIATypa, CIOCOOBI OTy4YEHUS, https://m.edso0o.ru/JSNUI
XUMHYECKHE CBOMCTBA 26 04.03.2027 | M9TJ
[TpakTuueckas padota Ne 6. Perenue sxcrepuMeHTaIbHBIX
48 3anad 1o reme «OCHOBHBIE KJIaCChl HEOPTaHUYECKHIX htgpss.im.eds00.0/LIXAK
n ! p 09.03.2027 | 8F7TW
COCTMHEHHI»
49 ['eneTnueckas cBsI3b MEXKy KJIACCAMU HEOPTAHUYECKHUX https://m.edsoo.ru/HOUS
coennHeHnit 27 11.03.2027 | D6AOQC
50 O0001IeHre 1 cUcTeEMaTU3aIMs 3HAHUI 10 TEME https://m.edsoo.ru/Q6G9
"OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COEAMHEHUI" 16.03.2027 | NSL4B
KonTponbnas padora Ne 3 o reme "OCHOBHBIE KJIaCChI https://m.edsoo.ru/W6J7L
51 .
HEOPraHUYECKUX COEeTUHEHUH" 18.03.2027 | SI5P
59 [lepBbie TONMBITKY KJIACCU(PUKAUU XUMUYECKUX HJIEMEHTOB. https://m.edso0.ru/R4S7
[TonsiTHE O TPYIIIAX CXOIHBIX JIEMEHTOB 28 23.03.2027 | M4MON
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Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema

https://m.edsoo.ru/A1B9F

53 xumuueckux 3aemenToB JI. . Mennencesa 29 25.03.2027 | 0Vv6C
https://m.edso00.ru/C9Q9
54 Ctpoenne atomoB. CoctaB aToMHBIX sifiep. M3otomsl 30 06.04.2027 = 0773C
55 CtpoeHue 3JIeKTPOHHBIX 000JI0U€K aTOMOB JIEMEHTOB https://m.edsoo.ru/O0F6Y
[Tepuoanueckoii cucrems! J{. 1. Menpaeneesa 31 08.04.2027 A 5C8B
56 TTepHOEL, MBI, HOATPYTIS 32 https://m.edsoo.ru/W301I
13.04.2027 | 6R2U
XapakTepucTHKa XUMHYECKOTO 3JIEMEHTA TI0 €T0
57 nojoxxeHuto B [lepuoauueckoii cucreme /. . Mennaeneena hitps://m.edso0.ru/AIC3I
33 15.04.2027 | 9Z5W
https://m.edsoo.ru/R201T
58 HNonnas xumuyeckas cBsizb 34 20.04.2027  6L4S
59 KoBasieHTHast HeOIsApHAs XMMUYECKas CBS3b 35 ttps://im.ds00. (/RS
22.04.2027 | 7S5K
60 DNEeKTPOOTPUIIATETFHOCTh ATOMOB XUMUUYECKHUX JIEMEHTOB https://m.edso00.ru/S6R80
36 27.04.2027 | 2X9B
61 KoBasienTHas mosnsipHas XMMUYECKasi CBsI3b 36 https./im.ed=00. /GO
29.04.2027 | H4J6F
62 MeTtaideckass XAMUIecKast CBsi3b 37 https://m.eds00.1u/FAW/S
04.05.2027 | U5Q5Q
https://m.eds00.ru/S8U90
63 CreneHb okucieHus 38 06.05.2027 | 0D4B
64 OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC PEaKITuK 39 https://m.edsoo.ru/KOW2
11.05.2027 | Q5Y1C
65 OKHCIUTENN U BOCCTAHOBHUTETH 39 hddps./Fim.dis00.1L/M 3D
13.05.2027 | P4C9Y
66 O06o0061IeHre u cucteMaTu3anus 3HaHui o Teme «CTpoeHue https://m.edso00.ru/S2R4S
aToMa. XMMHYECKask CBSI3b) 18.05.2027 | 8M7N
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KonrtponsHas padora Ne 4 o reme «CTpoeHue aroma.

https://m.edsoo.ru/L2L4K

7 1
0 Xumuueckas cBs3b» / Beepoccuiickas mpoBepouyHas pabota 20.05.2027 | 005Q
68 TormBo (HedTh, yroias 1 MeTaH). 3arpsi3HEHHE BO3/1yXa, 1 https://m.edsoo.ru/Y2Y4
CIOCOOBI €ro MpeI0TBPAICHHUS 25.05.2027 | M4H1B
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHUE

9 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
Tema ypoka Kontposn | Ilpakruuec A uugpp
n/n Bceero BHBIE KHe U3YYeHU S oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypcbl
[Tepuoanueckuii 3axoH. [lepuoanueckas cuctema
1 XUMHUYECKUX 31eMeHTOB [[. 1. 3akoHOMEepHOCTH B 1 01.09.2026 https://m.edsoo.ru/W4Y5
W3MEHEHHUH CBOMCTB XUMHUYECKHMX 3JIEMEHTOB MEPBBIX TPEX R P2F9X
nepuoioB 1
Knaccudukanus u HoMEHKIATypa HEOPraHUYECKUX
rrat . P P https://m.edsoo.ru/Q9Y1Y
2 BeIIeCTB. BUIBI XUMUYECKOU CBSI3U M THIIBI 1 03.09.2026 2700
KPUCTANINYECKUX PEeETOK. 1
3 Knaccudukanys XuMHUECKUX peaklui M0 pa3IudHbIM 1 08.09.2026 https://m.edsoo.ru/H6L10
MpU3HaKaMm 2 6U80
https://m.eds00.ru/G9K90
4 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIVH 2 1 10.09.2026 182 A
5 [TonsTHE 0 cCKOpOCTH XMMHYECKOU peakiuu. [lonsaTue o 1 15.09.2026 https://m.edsoo.ru/Y8B8U
TOMOTEHHBIX U TeTEPOTCHHBIX PEAKITUAX 3 o 8041
ITo €eo €CKOM paBHOBecH. DaKTOPHI, STFOIITNE
TUATHE O XHMITICCK Mvp BHOBECHH KCTOPPL, BN https://m.edso00.ru/S5K8G
6 Ha CKOPOCTh XUMHYECKOW PEAKIINH U TTOJI0KCHHE 1 17.09.2026 2A3K
XMMHYECKOI0 paBHOBECHUS 3
7 KontponsHas padora Ne 1 o teme «IloBTopenue u 1 1 99 09.2026 https://m.edsoo.ru/R3U4P
yriyOJIeHue 3HAHUI OCHOBHBIX Pa3/elioB Kypca 8 Kiaccay R 4C6M
T i . https://m. .r'u/BOO3F
8 €opusl NEKTPONIUTHUECKON ucconuanuu. CUIIbHBIE U 1 94.09 2026 ttps://m.edsoo.ru/BOO3
ci1a0bIe AIIEKTPONIUTHI 4 108F
https://m.edsoo.ru/HIN3L
9 Wonnble ypaBHEHUS peakuuii 5 1 29.09.2026 8Yp7 G
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XUMHUYECKHE CBOMCTBA KHCIIOT B CBETE MPECTaBICHUN 00

https://m.edso00.ru/T3G0X

10 y 01.10.2026
AIEKTPOJIUTUYECKON JUCCOLHAIIU 6 4B9l
XUMHUYECKUE CBOMCTBA OCHOBAHUM B CBETE MPEACTABICHUI https://m.edsoo.ru/8HH81
11 . 06.10.2026
00 DJIEKTPOJUTUICCKON JUCCOITHAITIH 7 YVXI
12 XUMUYECKUE CBOI?ICUTBa COJICH B CBETE MPECTABICHUNA 00 08.10.2026 https://m.eds00.ru/S1P2W
3IEKTPOJIUTUYECKON JUCCOLMALINM & 3Q2v
https://m.eds00.ru/X90Q4S
13 [TonsiTre 0 TUAPONIH3E coeii 9 13.10.2026 7RKE)>D v
IT 6ota Ne 1. «P
Paictiieckai pabota :< cHHeHe https://m.edsoo.ru/Y2C9
14 9KCIIEPUMEHTAJIBHBIX 3a1a4 ""DJIEKTPOJIUTHYECKAs 15.10.2026 MAKAK
IUccoIuanusa'
15 KontponbHast pabora Ne 2 o Teme «JIeKTpOIUTHYECKAs 90.10.2026 https://m.edsoo.ru/A3ESY
aucconuanus. XMMAYECKHe PEeakliMi B paCTBOpax» T 1K4F
16 O000111eHE U CUCTEMATH3aIUs 3HAHUI 110 TEME 99102026 https://m.edsoo.ru/B3H9Q
"XUMHYeCKUE peakiuy B pacTBopax" OWON
17 OOm1ast xapakTepucTHKa HemeTauioB 10 05.11.2026
18 OOm1ast xapakTepUCTHKA raJloreHoB. XMMHUYECKHE CBOMCTBA 10.11.2026 https://m.edso00.ru/L9Q3U
Ha nipumepe xjopa 11 220U
XnopoBoaopoa. ComsiHast KHCIOTa, XUMUYECKHE CBOMCTBA, https://m.edsoo.ru/\VOY2L
19 12.11.2026
noJty4eHue, mpuMeHeHue 12 8Y0S
[IpakTuueckas padora Ne 2 o teme «llomyuenue consiHoM https://m.edsoo.ru/\V405C
20 - - 17.11.2026
KHUCJIOTBI, U3yYECHHUE €€ CBOWMCTB) 7J3Y
Beruucnenus no ypaBHEHUAM XUMHYECKUX PEAKIIUN, €CIIU https://m.edso0.ru/R8R0OJ
21 19.11.2026
OJIMH U3 PEareHTOB JaH B N30BITKE 1L5A
06 VI A- .
11ast XapaKTepUCTHKA 3JIEMEHTOB TPYIIITHI httos://m.edsoo.ru/PEXIL
22 AnnotponHsie Moaupukanuu cepbl. Haxoxaenue cepsl 1 24.11.2026 JR2Y
€€ COeIMHEHMI B Ipupoae. XUMHUYECKHE CBOMCTBA cephl 13
93 Cepvosoglopoa, cTpoeHue, (U3NIECKNe U XUMUIECKHE 96.11.2026 https://m.edsoo.ru/D1K1F
cBolicTBa 14 5U6P
24 Oxcupsl cepbl. CepHas KHCIOTa, (U3HUECKUE U 01.12.2026 | https://m.edsoo.ru/\V6V8J
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XMMHYECKHE CBOMCTBA, IPUMEHEHHE. XUMHUUECKUE
peaxiuu, Jiexalirue B OCHOBE MPOMBIIIUICHHOTO criocoba
MOJIyYEHUSI CEPHOU KUCIOThI. XUMUYECKOE 3arps3HEHNE
OKpY>KaloIleu cpelibl COETMHEHUSIMU cepbl 15

252H

. https://m.edsoo.ru/T5H5
25 Brruncnenue MaccoBoi 107U BbIX0/1a IPOAYKTA PEAKLIUU 03.12.2026 MS5C6C
06 e eme VA- A
11ast XapaKTepUCTHKA JIEMEHTOB rpynmnsl. A30T, httos://m.edsoo.rwJ9XEK
26 pacmpocTpaHeHue B IpUpoie, GU3NIECKUE U XUMHIECKUE 08.12.2026 e
cBoiicTBa 16
97 AMMHaK, ero (U3NIECKUe U XMMUYECKHUE CBONCTBA, 10.12.2026 https://m.edsoo.ru/A2J3E
MoJTydeHue u npumMeHeHue 17 515U
28 [IpakTrueckas patEOTa Ne 3 o teme «Ilonyuenue ammuaxka, 15.12.2026 https://m.edsoo.ru/H8A8A
HW3YYEHHUE Er0 CBOVICTBY 5G8V
29 A30THas KUCIOTa, e€ (PU3nYecKre U XUMHUIECKUE CBOMCTBA 17 12.2026 https://m.edsoo.ru/A4S5F
18 4U0M
Vcnonp30BaHrEe HUTPATOB M COJIEH aMMOHUS B KQUeCTBE
. https://m.eds00.ru/G7Y4Q
30 MUHEpATbHBIX yI00peHUi. XUMUYECKOE 3arpsi3HEHNE 22.12.2026 136P
OKpY>Karolllel cpeabl COeTMHEHUsIMU a30Ta 18
®dochop. Oxcun pochopa (V) u pochopnas kucnora, https://m.eds00.ru/Q5B0G
31 . 24.12.2026
¢bu3nveckre 1 XUMHYECKIE CBOMCTBA, rmosrydeHue 19 IN3R
32 Hcnons3oBanue pocaToB B KaueCTBE MUHEPAIbHBIX 99.12.2026 https://m.edso0.ru/M4G5
ynoOpeHuit. 3arpsisHeHre NIpupoaHoit cpensl hocdaramu 19 o H1P30
33 VYrnepon, pacnpovcrpaHeHHe B IIpUpoe, puznyeckue u 12.01.2027 https://m.edsoo.ru/A9C8F
XUMHUYECKHe cBoticTBa 20 1A41
Oxcunpl yriaepoaa, ux pusnyeckue 1 XuMHU4eCcKue
. SIRLNA ¢ https://m.edso00.ru/P6U7M
34 CBOMCTBA. DKOJOTMYECKUE MTPOOIJIEMBbI, CBSI3aHHBIE C 14.01.2027 AKIT
okcuaom yriepona (1V) 21
35 VYronpHas kucnora u e€ comn 21 19.01.2027 e

OF1T
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[Tpaktuyeckas padora Ne 4 o teme "Ilomydenue

36 yriaekucioro ra3a. KauectBeHHas peakius Ha KapOOHAT- 21.01.2027 \f};[ltgiglén.edsoo.ru/PGWQ
noH"
37 [lepBoHayaIbHBIE TOHATHSA 00 OPraHUYECKHUX BEIECTBAX 96.01.2027 https://m.eds00.ru/G506H
KaK O COEIMHEHUSX yriepona 22 6X1E
38 [lepBoHayaIbHBIE TOHATHS 00 OPTraHUYECKHUX BEIIECTBAX 98.01.2027 https://m.eds00.ru/30T1Z
KaK O COEIMHEHUSX yriepona 22 1097
39 Kucnoponconeprkamiue opraHu4ecKue COeIMHEHMS. 02.02.2027 https://m.edsoo.ru/B3P1R
Crouptel, KUCHOTHI 23 2T3V
https://m. TU/S2F3Z
40 Kpemunii u ero coenqunenus 24, 25 04.02.2027 42?;\]/ /m.eds00.ru/S2E3
[IpaxTuueckas padora Ne 5. Pemenue skcnepuMeHTaIbHbIX https://m.edsoo.ru/Y8B8R
41 . 09.02.2027
3a7a4 1o TeMe «BaxkHelmne HeMeTalIbl U UX COSTUHECHU A 2E1]
https://m. TU/T5K5V
42 [Tonydyenue HemeTamwioB 26 11.02.2027 6?30(53 Jim.eds00.I/TSKS
43 [Tonyyenue BaKHENIINX XUMUYECKUX COCUHEHUIN 16.02.2027 https://m.edsoo.ru/Y2B8C
HEMeTaJlJIoB 27 4H2E
44 KonTponbnas padota Ne 3 o reme «Baxueliue 18.02.2027 https://m.edsoo.ru/K1E4
HEMETAJIJIBI U UX COCAUHEHUS W5F5D
OO1m1ast XxapakTepUCTHKA XUMUUYECKUX JIEMEHTOB —
MeTaJul0B. MeTrayunueckas CBA3b U METajlIM4ecKast https://m.eds00.ru/Q5M8
45 N . 25.02.2027
KpUCTaJUIM4ecKas pelérka. Gusnyeckue cBONCTBA X3Z6L
METaJIJIOB 28
46 XuMHUYECKHE CB?ﬁCTBa METAJUIOB. DJIEKTPOXUMUYECKUM 02.03.2027 https://m.edsoo.ru/M7GOF
psA HaNpsKEHUH MeTalioB 29 6W6K
47 [emounbie MeTauIbl 30 04.03.2027 ttps://m.edso0.ru/ESNOF
6H7A
https://m.edsoo.ru/Q5F4A
48 Oxcuapl U THIPOKCH Bl HATpUs U Kanus 30 09.03.2027 8ZgU He
49 [llenouHo3eMeabHbIE METAIUIBI — KAIbIIUH U Marauii 3 1 11.03.2027 htips://m.eds00./RIGAH

2L5S
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50 Baxueiinme coennaenus kaubuus 31 16.03.2027 OF6R
https://m. . 4F1V
51 JKécTkocTh BOJIBI M CIOCOOBI €€ ycTpaHeHust 32 18.03.2027 1ng<//m edso0.ru/U
59 HpaKTI/IIIef:KaH pabota Ne 6 o Teme "JKEcTKOCTH BOABI U 93.03.2027 https://m.edso0.ru/T6E9U
METO/bI €€ yCTpaHEeHHUs" 213W
53 O06o0mIeHne U cucTeMaTH3aIus 3HaHUH 25.03.2027 f11t\t(%s:v\/l/m.edsoo.ru/Z8SZE
54 AstroMHI 33 06.04.2027 https://m.eds00.ru/O2U1T
4S00
55 AmM@oTepHBIe CBOHCTBA OKCHJIA U THAPOKcHaa 33 08.04.2027 fJ;r;s://m.edsoo.ru/T?ZG@
56 Weneso 34 13.04.2027 https://m.edsoo.ru/I2ROK
4COE
https://m.edsoo.ru/U2B9I
o7 Oxcuppl, rumpokcu sl u conu xenesa (1) u xenesa (111) 34 15.04.2027 3V0C
ITpakTruyeckas pabora Ne 7. PemeHue sKkCriepuMeHTalbHbIX https://m.edso0.ru/J1M4T
58 - 20.04.2027
3a/1a4 1o TeMe «BaxxHeHIIe METAIUIBI U KX COEIUHEHUS 7L4AX
59 O000111eHIE U CUCTEMATH3AIIU 3HAHUI 22.04.2027 https://m.edso0.ruW6NO
H8L7X
B o
BIUMCIICHUS 110 YPABHEHHUSIM XUMUYECKUX PEaKIUi, €CIu httos://m.eds00.rW/F2GO0
60 OJIMH W3 PEareHTOB JIaH B U30BITKE WM COJCPIKHUT TIPUMECH. 27.04.2027 1YOK
Beruncnenus MaccoBO# 10U BbIXOJA IPOAYKTa PEaKIUU
https://m. . 4T6B
61 ITonsTe 0 KOppO3UM METAIIOB 35 29.04.2027 8’|[fgscllm €0500.1U/U4T6
OO6mme cmocoOs! mosrydeHus: MeTauioB. CIiaBbl.
. https://m.edsoo.ru/F9S7U
62 Boruncnenus no ypaBHeHUSIM XUMUYECKUX pEaKLUi, eCliu 04.05.2027 4G5C
OJINH U3 PEareHTOB COJIEPKUT MprumMecH 36
63 O6O6IIIGVHI/IG U CUCTEMATHU3aIMs 3HAHUN 110 TEME 06.05.2027 https://m.edsoo.ru/W9F8E
"BakHelime MeTalIbl U UX COEAUHEHUT" 9L5N
64 Kontponbras padota Ne 4 mo Teme «BaxHelme MeTaibl 11.05.2027 https://m.edsoo.ru/F1EOK

1 uX COCAUHCHUS)

9H7N
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65 37 1 13.05.2027 7D4B
66 XHUMHYECKOE 3arps3HEHUE OKPYIKaIoIen cpeanl 38 1 18.05.2027 g‘:\t/lp;;/m.edsoo.ru/COU7O
67 Poinb XuMuM B pemieHnH 3K0JI0rHIecKux mnpoodiem 39, 40 1 20.05.2027 g'fl'fgsl\:/flm.edsoo.ru/K9X9A
68 OCHOBBI HCOpFaHI/I‘ICCK?I/I XHMUH. O6o6m¢zHHe " 1 25 05.2027
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

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

11

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX [OHSATUW: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, IpPOCTOE BEUIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAsE W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0Js XUMUYECKOIO
DIIEMEHTA B COCAMHEHUH, MOJSIPHBIA OOBEM, XMMHUYECKas pEaKIus,
KJaccu(uKalus — peakuuid:  peaklUM  COEAMHEHMs,  peakluH
pa3joXKeHUsl, peaklUuu 3aMelIeHUs, peakluu OOMeHa, 13K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIOBOM 3((eKT peakiuu, pacTBOp,

MaccoBas JI0JIs BelIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs ) B PaCTBOPE

1.2

HINTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHWMHWYCCKHUX MIOHATHU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

13

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JIi COCTaBi€HUS (OpMYyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKHI/Iﬁ

14

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChI BCIIECTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4YCHUA, 3aKOHA

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

KJIaCCU(UIUPOBATh XMMHUYECKHE pPEaKIuu (M0 YHCIy H COCTaBy

YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3(dekTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIDHYIO U MOJISIPHYIO MAacCChI

BCIICCTB




1.8

BBIUHCIISATH MACCOBYIO JIOJIFO XMMHYECKOTO JJIeMEHTa 1o ¢opMmyie

COCAMHCHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIOJEHUE,
U3MEpeHue,  MOJEIMPOBAaHUE,  HKCIEPUMEHT  (peajbHbld U

MBICJICHHBIN )

ITo Teme: «Baxueimme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

pacCKpeiBaTb CMBICJI OCHOBHBIX XHMHUUYCCKHX MMOHSTUH: OKCH I,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTb BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COeIMHEHUH 1o Gopmyam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOIMCTBA
BEIIIECTB PA3JIMYHBIX KJACCOB, MOJTBEPXkAasi OMHUCAHHUE MpPUMEpaMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

IMPOrHO3UpPOBATH CBOICTBa BC€IICCTB B 3aBUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHHUA XHMHYCCKHX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleloBaTh IpaBWIaM IIOJb30BaHUS XHUMHUYECKOW TIOCYlIOHM U
71a00paTOpHBIM 000pY/IOBaHHEM, a TaKXKe MpaBUiIaM OOpaIleHUs C
BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKIUSMHU IO BBIIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHHUIO M COOMpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), IPUTOTOBICHUIO
pacTBOPOB € ONPENEIIEHHOM MacCOBOM JIOJIEW PacTBOPEHHOIO
BElIECTBa, MJIAHUPOBAThH U MMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HAaBaHUIO pPacTBOPOB IIEJIOYEH M KUCJIOT C IOMOILBIO

MHAUKATOPOB (JakMyc, ¢heHondTaaert, METUIOPaHXK U IpyrHe)

2.7

MMpOBOAUTDH paC‘{éTBI 10 YPaBHCHHUIO XUMHYSCKOMN pcaKknuuu

ITo Tteme: «llepmogmyeckuit 3akoH u Ilepmogmueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN)

3.1

PaCKphIBaTG CMBICII OCHOBHBLIX XHUMHUUYCCKHX TTOHATHH: AApO aroma,
3HeKTp0HHBII>'I clioit aToMa, aTOMHasx Op6I/ITaJ'IB, paauyc aroma,

XUMHYECCKass CBA3b, IOJISIpHAad W HEIOJISIPHad KOBAJICHTHas CBA3b,




ANEKTPOOTPULATENIBHOCTh, HOHHAsA CBSA3b, HWOH, KaTUOH, AaHUOH,

CTCIICHb OKUCJIICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

ONHKCHIBATh M XapaKTepH30BaTh TabumuHyro ¢Gopmy llepuogmdeckoii
CHUCTEMbl XMMHUYECKHMX D3JEMEHTOB: pas3inyaTh IOHATUS «TJIaBHAs
noarpynna (Arpynma)» u «amobouyHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEPpUOabI

3.4

packpsiBaTh cMmbica [lepuonnueckoro 3akona [[.M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT HX IIOJOKCHHUSA B HepHOHHHCCKOﬁ

CHCTCMC

3.5

COOTHOCUTH  0003HAueHHWs, KOTOpble HUMEITCcd B Tabuuie
«Ileppoguueckass  cucremMa  XMMHYeCKux  anemeHto  J[M.
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XMMHYECKHX DJJIEMEHTOB (COCTaB M 3apsja  s1pa, o0luee Yucio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCOAUMHCHUAX

3.7

9 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs W HOHHAas) B

HCOPTaHUYCCKUX COCAUHCHUAX

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

1

ITo Teme: «BemiecTBo U XUMHUYECKas peakuusa»

11

PacKpeIBaTb CMBIC]I OCHOBHBIX XHUMHWYCCKUX MMOHSITHM: pacTBOp,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, JSJICKTPOJIUTHYCCKAd AJUCCOIHALNA,
PE€aKiiuki KMOHHOI'O O6MeHa, KaTtajJm3aTop, XUMHUYCCKOEC PABHOBECHC,
06paTI/IMBIe n HCO6paTI/IMBIC pcaKkuuu,
OKHCIIMTCIBHOBOCCTAHOBHUTCIIBHBIC pCaKknuu, OKHCIINTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUIOTPOIINA,
aM(l)OTCpHOCTL, XUMHUYCCKas CBA3b (KOBaHeHTHaSI, HWOHHAas,

MeTaHHI/I‘-IeCKaH), KpUCTAJJIMYCCKasA peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHUA U

IIPUMCEHATH OTU IMOHATHSA ITPU OIMMCAHUH BCUICCTB U UX npeBpameHI/Iﬁ

13

COCTaBJISITh YPAaBHEHUS AJICKTPOJUTUUYECKOM IUCCOLMAIIMN KHUCIIOT,
niesioueld M cojieil, MOJIHbIE M COKpalléHHBIE ypaBHEHUS peakuui

WOHHOI0 00OMeHa

14

PaCKpeIBaTh CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

1.5

IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU peaKkiuu

IIo Temam: «Hemeramnsl M uX cOoegUHEHUS» U «MeTamabl U HUX

COCAUHCHUA

2.1

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUuIecKne XUMHUIECKUe
CBOMCTBAa TPOCTBIX U CIIOKHBIX BEIHIECTB, MOJTBEPKAasi ONMUCAHUE
prUMepaMu MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XAMHYECKHUX PEaKIUi

2.2

COCTAaBJIATbL YPAaBHCHUA pCaKHHﬁ, MOATBCPKAAOIMUX CYHICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTH HPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

CIEOBaTh MpaBUJaM IMOJb30BAaHUS XUMUYECKOM MOCYIO0H U
71ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
1a060paTOPHBIX XMUMHUUYECKUX OMBITOB IO TMOJTYYCHHIO U COOUPAHUIO

ra3o00pa3HbIX BEILECTB (aMMMAaKa U YTIIEKHUCIIOro ra3a)

2.5

IPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NIMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM MYTEM XJIOPHU-,
Opomuza, wuomupa, kapbonar, ¢ocdar, cumuKaT, cyabdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3YYEHHBIX METaJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOPAX HCOPTraHNUYCCKUX BCIICCTB

[To Teme: «XuMUs 1 OKpy’Karomas cpeiar

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuil: [IIK

BCIICCTBA; KOPPO3UA METAJIIIOB

3.2

MNPUMCHATE OCHOBHBIC OII€paluunu MBICITUTSIIEHOM JCATCIIBHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTEeMaTU3alnIo,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3YyYeHHUS
CBOﬁCTB BCHICCTB MU XHMHUYCCKHUX peaKuMﬁ; eCTeCTBeHHOHay‘-IHLIe
METO/ABI IO3HAHHSA — HAOJIIOJEHHE, H3MEPEHHE, MOJEIMPOBAHUE,

9KCIIEPUMEHT (peajbHbI U MBICICHHbIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM Ye€lIOBEKa. XHMHUS B CHCTEME HaykK.
Tena m BemiecTBa. @U3MYECKHE CBOWCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsaTre 0 MeToAax MO3HAHUS B XMMUM. YUHCTHIE BelIeCTBa U CMECH. Crioco05b1

pas3aeneHus cMecen

1.3

ATOMBI ¥© MOJICKYIJIBI. Xumuueckue dneMeHThbl. CHMBOJIBI  XUMHYECKHX

3JICMCHTOB. HpOCTLIe H CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’IeKynﬂpHOG YueHUue

1.4

Xumnueckas (popmyia. BaleHTHOCT aTOMOB XUMHYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcuTENbHas  aTOMHasg  Macca.
OTtHocuTenbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 10/l XUMHUYECKOTO 3JIEMEHTA

B COCAMHCHUU

1.5

KomnuectBo BemectBa. Mosb. MossipHas Macca. B3anMoOCBSI3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUIl BemlecTBa. Pacu€rel mo dopmymnam

XUMHNYECKUX COC}II/IHCHI/Iﬁ

1.6

dOu3nyuecknue U XUMHYSCKHE SIBICHHS. XHUMHYCCKas peakuug u e€ IMPU3HAKH.
3aKkoH COXPAaHCHUS MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHHA. KJIaCCI/I(I)I/IKaI_[I/IH

XUMHUYECKUX Peakiuii (COeTUHEHMS, pa3JIOKEHUS, 3aMeIeHUsI, 0OOMEHA)

1.7

XUMHUECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCYI0H, C MpaBUJIaMU
paboTtel B JabopaTopur W TpUEMaMH OOpalleHus C J1abOpaTOPHBIM
o0opyJOBaHUEM, H3y4y€HHE U ONHUCaHWE (PU3MUECKUX CBOWCTB 00pa3loB
HEOPTraHWYECKUX BeUlecTB, HaOmroneHue Qu3myecknx (TUIaBICHUE BOCKA,
TasHUE JIbJ1a, paCTHUpPaHHUE caxapa B CTYIKE, KHUIEHUE W KOHJAEHCAIUs BOJAbI) U
XUMHYECKUX  (TOpeHHE  CBeuYd, MpPOKAJMBaHWE MEJHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE MeNa C KHCJIOTOW) SIBJICHUH, HAOMIO/EHHME M ONHCAaHUE
NMPU3HAKOB MPOTEKaHWsS XHUMHYECKMX peaknuid (pasjoKeHue caxapa,
B3aUMOJICHCTBHE CEpPHOM KHCIOTBI C XJOpUIOM Oapusi, pa3jioKeHue
ruapokcuaa meau(ll) npu HarpeBaHuu, B3aMMOJEICTBHE JKeie3a ¢ PacCTBOPOM

comu Meru(ll), m3yuenue crocoOoB pazencHus cMeceil (C TOMOIIbI0 MarHUTa,




¢uIbTpOBaHNe, BBHIIAPUBAHHUE, TUCTHIUIALUA, Xpomarorpadus), MpoBeAeHUE
OYMCTKH [TOBAPEHHOH cOJIM, HAOJIIO/ICHUE U ONIMCAHUE PE3yJIbTAaTOB IPOBEIECHUS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHMsS MAacChl, CO3JaHUE MOJCIEH

MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxwneimue MMPEACTAaBUTECIIN HCOPraHMYECCKNX BCIICCTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciopoa — snmeMeHT M mpocroe
BeulecTBo. Haxoxnenue kuciopona B mpupoje, (pusmuyeckue U XUMHYECKHE
cBoiictBa (peakiuu ropenus). Oxcupapl. [lpumenenue kucmopona. CrocoOb!
MOJIy4eHHUsl KHUCIopoJa B JabopaTopuud M MPOMBINUIEHHOCTH. Kpyrosopot

Kucsopoza B npupoje. O30H — aJutoTponHas MoAn(HUKaAIKs KUCIOPoaa

2.2

TernoBoii 3P PexT XUMHUUECKON peakIui, TePMOXUMUYECKUE YPAaBHEHUS, IK30-
Y SHJIOTEPMHUUYECKHE PEaKIMU. TOTUIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/yXa,

YCUIICHHUC ITAPHUKOBOI'O Sq)(l)eKTa, pa3spymieHue 030HOBOI'O CJI0A

2.3

Bonopon — aneMmeHT U mpocToe BemiecTBo. HaxoxkaeHue Bomopojia B MPUPOJIE,
(¢u3NYeCKre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IOTYYCHHUS.

Kucnorte! u conmu

2.4

Mousipablii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

dusnyeckue cBoMcTBa BOAbl. Boma kak pacrtBoputenb. PacTBOpBL
HacellienHbie 1 HEHACHIILIEHHBIE PACTBOPBI. PaCTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasgs nons BemecTsa B pacTBOpe. XHMHYECKHME CBOWCTBA BOJBI.
OcHoBaHus. Ponb pacTBOpoB B MpUPOJE U B KM3HU ueioBeka. Kpyrosopor
BOJABI B TPUPOAC. 3arps3HEHHE TMPUPOIHBIX BOJA. OXpaHa H OYHCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanmss neopranmdeckux coenunenuid. Oxcunbl. Kiaccudukarus
OKCHJIOB: cojeoOpa3syoimiure (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconieoOpazyromue. Homenknarypa okcuigoB. dusmueckne U XUMHUYECKHE

CBOMCTBA OKCHJIOB. HOJ'Iy‘-ICHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHUM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkiatypa ocHoBaHui. OU3NYECKHE U XUMUYECKHE CBONCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUIA

2.8

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucior. dusznueckue u
XHUMHUYECKHE CBOMCTBa KuHcIOT. Pan aktuBHocTH MeTaiuioB H.H. bekerosa.

[Tonyuyenue kucimor

2.9

Comu. Homenknarypa coseil. @U3NYECKME M XUMUYECKHE CBOWCTBA COJIEH.

[Tonydenue coneit




2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/If/’I
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XUMHUYECKUN  DKCHEPUMEHT: KAayeCTBEHHOE OIpEACICHUE  COAECpKaHUs
KHUCJIOpOAa B BO3JyXe, IOJydyeHHEe, COOMpaHME, paclo3HAaBaHHE U M3Yy4YEHUE
CBOWCTB KHCJIOpO/a, HAOII0IeHNE B3aUMOJCHCTBUS BEUIECTB C KUCIOPOAOM U
YCJIOBHSI BOBHUKHOBEHUS M IIPEKpallleHus] ropeHus (1moxapa), 03HaKOMIIEHHUE ¢
o0Opa3llaMu OKCHJIOB W OIMCAaHME UX CBOWCTB, IOJIy4YeHHE, COOUpaHue,
pacro3HaBaHME U HM3y4€HHME CBOWCTB BOJOpoJa (IOpeHHue), B3auMoJeicTBHe
Bojopoaa ¢ okcugom meau(ll) (Bo3MOKHO MCTIOIB30BaHUE BHUACOMATEPUATIOB),
HaOmtozeHne oOpa3lloB BEIIECTB KOJMYECTBOM 1 MOjb, HCCiel0BaHUE
0cOOEHHOCTE pacTBOPEHHs] BEHIECTB C Pa3UYHOW  PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MAaCCOBOM J0JE€H pacTBOPEHHOIO
BELIECTBAa, B3aWMOJAEWCTBHE BOJbI C MeTa/laMd (HaTpUeM U KajlbIHEM)
(BO3MOXXHO HCIIOJIb30BAaHHE BHJICOMATEpUANIOB), OINpPEAEICHUE PacTBOPOB
KHCIOT M IIEJIOYedi C TOMOIIBI0 HMHIMKATOPOB, HCCIEIO0BaHHE OOpPa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAaccoB, HaOIIOAEHUE W3MEHEHUs
OKpPAacKM HHJUKAaTOpPOB B pacTBOpax KHCIOT U ILUEJIOYeH, H3ydyeHue
B3auMozieiictBus okcuga meau(ll) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C
METaJUIAMM, PEAKIUN HEUTPAIU3aLluH, II0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO MeETaula JAPYTMM M3 pacTBopa COJIM, pELICHHE
SKCIIEPUMEHTAJBHBIX 3a/1a4y 1o TeMe «BakHelne Kiacchl HEOPraHWYECKUX

COeIUHEHUN

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
JI.U. MenneneeBa. CtpoeHue aToMOB. XUMHYECKas CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC PCAKIINN

3.1

[lepBble TOMBITKKM KIACCU(PHUKALMU XHUMUYECKUX 3JleMeHTOB. [loHsTue o
rpynmnax CXOJIHBIX AJIEMEHTOB (ILEIOYHBIE U ILIEIOYHO3EMEIbHBIE METaJlIbI,
rajloreHbl, MHEPTHbIE Ta3bl). ODJIEMEHTHI, KOTOpble 00pa3yioT am(oTepHbIe

OKCHUIBI U TUAPOKCHUIBI

3.2

[Tepnonnueckuit 3akoH. [lepnoanueckas cuctema XuMu4ecKux aemMeHToB J[. 1.
MeHeneesa. Koporkonepuognas u JUIMHHOIIEPUOAHAS (bopmbI
[Tepuonuueckoit cucrtembl xumuueckux osnementoB J[.M. Menxaeneesa.
Ilepuonsl u rpynmbl. PU3HYECKUN CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB

nepruoaa v rpymuIbl 3JICMEHTA

3.3

CTpOeHI/IC aroMoB. CoCTaB aTOMHBIX AACP. H3oToI5I. 3HeKTp0HBI. CTpOCHI/IC

SJICKTPOHHBIX 000/I0YEK aTOMOB MEPBBIX 20 XHMMHYECKHX 3JIEMEHTOB




IIepnonnueckoit cucremsl .M. MenneneeBa. XapakTepuCcTUKa XUMUYECKOTO

3JIEMEHTa Mo ero nonoxxenuto B [lepuoguueckoii cucreme .. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB MO TpYyIIaM H NEpUOAaM.
3nauenue [lepuoanueckoro 3akoHa u Ileprnoanyeckoi CUCTEMBI XUMUYECKHUX
3JIEMEHTOB JUISl Pa3BUTHUS Hayku W npakTuku. .M. MennaeneeB — y4€HbIA U

IrpaXaaHUuH

3.5

Xumunueckass cBsizb. KoBasieHTHass (MOJisipHAsT U HEMOJISIpHAsi)  CBSI3b.

9J'IeKTp00TpI/II_[aTeJ'IBHOCTB XAMHYECKHX 31eMeHTOB. loHHas CBI3b

3.6

Crenenpb okuciacHusA. OKHUCIMTEIEHOBOCCTAHOBUTEIBHBIC pCakuunu. HpOIIGCCI)I

OKUCJICHHS M BOCCTaHOBJICHHI. OKHUCIIUTEIN U BOCCTAHOBUTEIIN

3.7

9 KIIACC

Kon

XUMHYECKUM 9KCIICPUMCHT. H3YYCHUC 06pa3u013 BCIICCTB MCTALVLIOB H
HEMCTAJIJIOB, B3aHMMOJICHCTBHC rHapoKCuaa IOUHKAa C pacTBOpPaMH KHCIIOT H
menoqeﬁ, IMMPOBEACHUEC OIIBITOB, WIJIFOCTPUPYIOIIUX HNPUMEPbI OKUCIUTCIIBHO-

BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pa3yioKeHNs, COETUHEHMS)

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xummnyeckas peakuus. [loBropenue

11

Ilepnonnueckuii 3akoH. Ilepuoanyeckas cucrema XuMHU4YeCKUX 3yemMeHToB J[. 1.
MengeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEpPBbIX TPEX MNEPUOAOB, Kalus, KalblUsi U HX
COCMHEHUN B COOTBETCTBUU C IMOJOKEHUEM 3JIEeMEHTOB B llepuomnueckoi

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CTpoeHue BemecTBa: BHUJBI XHUMUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKOU PEIIETKH
U BHJIa XUMUYeckoii cBsizu. Kimaccudukanusi 1 HOMEHKIATypa HEOPTaHUIECKUX
BeIeCTB (MEXIyHApOJAHAS M TPUBHAIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAILUMXCA K Pa3jJMYHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUU,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKUX PeakIMi 10 pa3IUYHBIM MPU3HAKaM (110 YHUCITY U
COCTaBYy YyYacTBYIOIIMX B pEaKUUH BELIECTB, MO TeIIoBoMYy 3ddexTy, Mo

W3MEHCHMIO CTEIICHEM OKHCICHHS XHMHUYECKHUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




1o y4acCTuro KaTaJII/ISaTOpa) . DK30- u SHAOTCPMHUYCCKUC pcaKkuuu,

TEPMOXUMHNYCCKUEC YPABHCHHUA. Ilousrue o CKOpPOCTH XHUMHUYECKOU p€akuuu

14

[TonsitTue 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U FeTepPOreHHbIX peakuusax. [[oHaTHe 0 XUMUYECKOM PaBHOBECHH.
@akTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOW peaklUd M TOJOKEHHE

XUMHYCCKOI'0 paBHOBECCHUS

1.5

OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE ~ PEAaKLMH,  JJEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIMHA C HCHOJIb30BAHUEM METOJa

AJIEKTPOHHOTO OajlaHca

1.6

Teopust 3IEKTPOTUTUUYECKON TUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOIUTHL.
KaTtnonsl, anHnoHbl. MexaHu3M TUCCOIMAIIMU BEIIECTB C PA3JIMUYHBIMU BHIAMU
xumMuueckoi cBsa3u. Crenenb quccouuanui. CHIbHBIE U cIa0ble SJIEKTPOIHUTHI.
Peakiiuu nonHoro obmeHa. YcClioBUS MPOTEKAHMS PEAKIM MOHHOTO OOMEHa,
MOJIHBIE W COKpalléHHbIE MOHHBbIE YypaBHEHHUs peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHHUW H COJIEM B CBETE€ TPEACTABICHUN 00 SIEKTPOJUTUYECKON

Jucconuanuu. KadgecTBeHHEBIE pCaKluyu Ha HOHBLI. Ilonstue o TUaApPOJIU3C coJieit

1.7

XVUMUYECKUN SKCIEPUMEHT: O3HAKOMIIEHHE C MOJENSMHU KPHUCTaJNINYECKUX
pemETOK HEeOpraHMYeCKUX BEIIECTB — METAJUIOB U HeMeTaysioB (rpadura u
anmMasa), CIIOKHBIX BEIIeCTB (XJIOpUIa HATpPHsl); UCCIECIOBAHHE 3aBHCUMOCTH
CKOPOCTHM XHMHYECKOM peakluuu OT BO3JEUCTBUS pa3IMuUHBIX (HaKTOPOB;
WCCIIEIOBAaHUE  DIIEKTPONPOBOJHOCTA  pPAcCTBOPOB  BEUIECTB,  Mpolecca
JTUCCOLMAIIMN  KHCIIOT, IIeJIOYed ©  Ccojed (BO3MOXKHO HCIOJIh30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHHUE OMbBITOB, WUTIOCTPUPYIOLIUX TMPU3HAKU
MPOTEKAHUs PEaKIMii HOHHOTO oOMeHa (0Opa3oBaHME OCaliKa, BBIJICIICHHUE ra3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WUJUTFOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIX peaklUui (TOpeHHe, PeakIUH paszlioKEHUs, COeIUHEHHs);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TIOMOIIbIO KAUECTBEHHBIX PEaKITHil

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemetamne!l u ux coeauHeHUs

2.1

OOmiast  xapakTepucThka rajoreHoB. (OCOOEHHOCTH CTPOEHHs aTOMOB,
XapakTepHble cTeneHu okucienus. CtpoeHue u pusnueckue CBONCTBA MPOCTHIX
BEUIECTB — TaJOT€HOB. XHUMHYECKHE CBOMCTBA Ha NpUMEpE XJopa
(B3auMoJIeliCTBHME C MeETaJlJlaMH, HEMeTallaMH, IIejo4yaMu). XJIOPOBOJIOPO.

ConsiHas KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJIydeHUE, npuMeHenue. JleiictBue




XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M 4elIOBeKa. BaxkHenmme XJIIOpUApl U UX

HaxXOXXICHHUEC B IIPUPOAC

2.2

OO6mas xapaktepuctuka 31emMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKkTepHbIe cTeneHn okucienus. CTpoeHue u GU3nIecKue CBOWCTBA
NPOCTBIX BEHIECTB — KHCIOPOJa M CEepbl. AJUIOTPOITHBIC MOTUPHKAIIMN
KHCJIOpO/a U cepbl. XUMHUYECKHe CBOWCTBA cepbl. CepoBOIOPOJ, CTpPOCHHE,
du3nveckue W XUMHYECKHE CBOMCTBAa. OKCHIBI CEpbl KakK MPEICTaBUTEIH
KHCTIOTHBIX OKCHAOB. CepHasi KHCIIOTa, (PU3MUECKHEe U XUMUYECKUE CBOWCTBA
(o0mme Kak MmpeacTaBUTENs Kilacca KUCIOT U cnenuduueckue). XUMUYECKUE
peaKIyu, JIeKale B OCHOBE MPOMBIIIICHHOTO CIOCO0a IONyYeHUsS] CEpHOM
kucinoThl. [Ipumenenue. Coiau CEpHON KHUCIIOTHI, KAaueCTBCHHAs PEaKIMs Ha
cynb(ar-uoH. Haxoxmenue cepel U €€ COCNUHEHUN B MPUPOJE. XUMUYECKOE
3arps3HEHUE OKPYKAIOIICH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIC JIOXKIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAICHHUS

2.3

OO6mass xapakTepuctuka 3jeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHBIE CTETICHU OKUCIICHHS. A30T, paclipoCTpaHEHUE B IPUPOJIE,
duznueckue U XUMHUECKHUe cBoiicTBa. KpyroBopot a3oTa B mpupojie. AMMHUAK,
ero ¢u3MYeCKue W XMMHUUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHMS, UX (U3NYECKHEe ¢ XHMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KauectBenHnasi peakiusi Ha MOHBI aMMOHUS. A30THas KUCJIOTa, €€ TOJyuYeHHE,
dusznueckue W XUMHUYECKHE CBOWCTBA (00IIME Kak TMpeICcTaBUTENs Kiacca
KHCJIOT U crnenuduueckne). Vcmnoab30BaHre HUTPATOB U COJIEM aMMOHHS B
KaueCcTBE MUHEPAIbHBIX yI00OpeHHil. XUMUYECKOe 3arps3HEHHE OKPYXKaroIien
Cpenbl COeTMHEHUSMH a30Ta (KUCIOTHBIC TOXKIH, 3arPsI3HEHUE BO3/1yXa, TTOUBbI

1 BOJOEMOB)

2.4

®ocdop, amtorponHsle Mogudukanuu docdopa, puzndeckne U XUMHUUECKUE
cBorictBa. Oxcupn ¢ocdhopa(V) u  dochopHas kuciaora, (Qu3NUecKHe
XMMHUYECKHE CBOMCTBa, mosyudeHue. Vcnosnb3zoBanue ¢ochaToB B KadecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

OObmas xapaxkTtepuctuka 31eMeHToB IVA-rpynmbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEepHbIE CTETNICHW OKUCJICHUS.  YTIEepoJ, ajUIOTPOITHBIC
MOIU(UKAIMK, PAcIpOCTpaHEHHE B MpHpoJE, (U3NYECKHEe U XUMHUYECKUE
cBoiicTBa. Ancop6mus. Kpyrosopot yriepoaa B npupone. Okcunbl yriepona,
uX (u3nYecKkue M XUMHUYECKHE CBOMCTBA, JEHCTBHE HAa >KUBBIE OPTaHU3MBI,

IMMOJIYYCHHUE U IIPUMCHCHHUC. ODKOJIOTHYECKHE Hp06J'IeMI>I, CBsA3aHHBIE C OKCHUJIOM




yraepona(lV); rumoreza rino0albHOTO TOTEIJICHUS KIUMAaTa; MMapHUKOBBIHA
a¢dexr. YroapHas kuciota U €€ COaM, UX (PUINYECKUE U XUMHYECKHE
CBOICTBa, TONyueHUEe W mpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAaT-
uonbl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIUICHHOCTH H

CEJILCKOM XO03IUCTBE

2.6

[TepBoHayanbHBIC TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCAMHEHHSX
yriepona (MeTaH, 3TaH, STWIEH, AaleTHICH, 3TaHOJ, TIJHMLEPUH, YKCYCHas
kucinota). X cocraB W xumuueckoe crpoeHue. lloHsTHe O OmoOIOrHYecKu
BOXHBIX BELIECTBAaX: MXMpax, OelkaxX, yrieBoJax — M HMX pOJU B KU3HU
YyenoBeka. MarepuaqbHOE€ E€AMHCTBO OPTraHWYECKHMX UM HEOPraHHMYEeCKHX

COE€IMHEHUN

2.7

Kpemuuii, ero ¢usndyeckue ¢ XUMHYECKHE CBOWCTBA, MOIYYCHHE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OO0mue mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kuciote. CHIMKAThI, UX HUCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTU. BaxkHelre cTpouteabHble MaTEepPHUAIIbI:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, »xene300eroH. [Ipobiembr Ge3omacHOTroO

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B MOBCEIHEBHOM KU3HU

2.8

XVUMUYECKUN SKCIIEPUMEHT: H3Y4YE€HHE OO0pa3l0B HEOPraHUYECKUX BELIECTB,
CBOICTB COJISIHOM KHCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
HMOHBl M HAOIIOJIEHWE NPU3HAKOB HUX MPOTEKaHMs; OMBITHL, OTpakarollue
¢usnyecKkne U XMMHUYECKHE CBOMCTBA raJIoT€HOB U UX COEIMHEHUHN (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpHANIOB); O3HAKOMJIEHHE C oOpa3lamu XJIOpHI0B
(rajoreHuI0B); O3HAKOMJIEHHE C O00pa3laMu cepbl M €€ COCIUHECHHSIMU
(BO3MOKHO  MCIIONIb30BaHME BHJEOMAaTepHalloB); HAOJIOJEHHE IMpolecca
oOyrauBaHUs caxapa IoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
U3y4yeHHe XMMHYECKHUX CBOMCTB pa30aBlIeHHON CEpHOI KMCIOTHI, MPOBEACHUE
KaueCTBEHHOW peakiuu Ha cyab(ar-uoH u HaOmoJeHue npu3Haka eé
NPOTEKaHUS; O3HAKOMJIEHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COoeIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHME BHJEOMAaTEepHalioB), o0Opas3namu
a30THBIX U (ocHOpHBIX yIOOpEeHUH; MoTydYeHre, coOOMpaHue, paclo3HaBaHUe U
MU3y4YEHUE CBOMCTB aMMMAaKa; IPOBEJCHUE KAadye€CTBEHHBIX PEaKIWi HAa HOH
aMMOHUS U (ochaT-uOH ¥ U3yYyeHHE TPU3HAKOB HX MPOTEKaHHUS,
B3aMMOJICIICTBHE KOHIIEHTPUPOBAHHOM a30THOI KHCJIOTHI C MENbIO (BO3MOYKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); H3Y4YEHUE MOJENeH KpUCTATUTMYECKHX

pemérok anmasa, rpadura, QymiepeHa; O3HAKOMJIGHHE C  IPOIECCOM




a7copOIMK PacTBOPEHHBIX BEIIECTB AKTMBHPOBAHHBIM YITIEM M YCTPOHCTBOM
IPOTHBOIa3a; MOJy4eHHe, cOOMpaHHe, PAaCIO3HABAHUE U H3yY€HHE CBOMCTB
YIJIEKHCIIOTO Ta3a; IPOBEJACHHWE KAayeCTBEHHBIX pEaKIHuii Ha KapOoHAT- H
CHWJIMKAaT-HOHbl W M3yYEHUE IPU3HAKOB MX IPOTCKAHUSA; O3HAKOMIICHUE C
IIPONYKLIMEH CUJIMKATHOM IPOMBIIIICHHOCTH; PEIICHUE 3KCIIEPUMEHTAIbHBIX

3aJa4 110 TEMC «BaxkHele HeMeTaluIbl U UX COCIUHCHUA»

MeTamisl ¥ BX COCIUHECHUA

3.1

OO0m1as xapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU MX
nonoxxkenuss B Ilepuonnueckoi cucreme Xumuuyeckux asemeHtoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHE METAIIOB. MeTalinyecKkas CBsI3b U
METAJJIMYECKass KpUCTAJUIMYecKass pemérka. JIEKTPOXUMUYECKUUA  psjl

HaIpSHKEHUN METaJIOB

3.2

OuznyecKkue U XUMUYECKUE CBOMCTBA MeTauioB. O0Ire crnocoObl MOIydYeHUs
MeTasuioB. [loHsTHE O KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, 4YyTyH, TIOPATIOMUHHN, OpOH3a) U UX IPUMEHEHUE B

OBITY U IPOMBIIIIIEHHOCTH

3.3

[[lenouynsle MeTasyuibl: nosnoxeHue B llepumonnyeckoil cucTeMe XMMHYECKUX
aneMmeHToB J[.MI. MeHneneeBa; CTpoOEHHE UX aTOMOB; HAXOXKJIEHUE B IPUPOE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIbI U
TUAPOKCUABI HaTpusd M Kauud. [IpuMeHeHHe IIENOYHBIX METAUIOB M HX

COeTMHEHNN

3.4

Illenoyno3eMenpHBIE  MeETalbl MarHMidi W KaJdbOUi: TMOJIOKEHHE B
ITepronnueckoit cucreme xumuueckux 3aeMeHToB .M. MeHneneeBa; crpoeHue
X aTOMOB; HaXxOXJAeHHe B mnpupoje. Pusnyeckue M XMUMHYECKHUE CBOMCTBA
MAardmvda M KaJlbIIUs. BamHeﬁmHe COCONHCHHUA KaJlbIIUiA (OKCI/II[, I‘I/I)IPOKCI/II[,

conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AnromyHui: nosnoxenue B Ilepuomnueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHue aroMa; HaxokJAeHHWe B mpupone. dusnueckne u
XMMHYECKHE CBOWCTBA aMOMUHUSA. AM(DOTEpHBIE CBOICTBA OKCH/IA M TUAPOKCHIA

AJIFOMUHUA

3.6

Keneso: nmonoxenue B [lepuognueckoil cucremMe XuMu4yeckux 3yemMeHToB 1. 1.
MeHnneneeBa; CTpOEHHUE aToMa; HaxoxkieHue B mpupoae. Dusnueckue u
XUMHUYECKHe CBOWCTBa keneza. Okcuabl, ruapokcuabl u conu sxenesa(ll) u

xkene3a(lll), mx coctas, cBOMCTBA 1 TTOTyUCHUE

3.7

XUMHUECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3laMHu METasIOB U CILIaBOB,




uX (pU3MYECKUMH CBONCTBAMH; HM3Y4YCHHE PE3YJIbTaTOB KOPPO3HH METAIJIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMATEPHAJIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJA Kajblusi M HaTpus C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEPUANIOB); MCCIEIOBAHUE CBOWCTB KECTKOM BOJIBI;
mpoluecca TOpEHUs Keje3a B KHUCIOpoA€ (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEAKIMIl HA MOHBI
(Maraus, Kaublius, adroMuHus, nuHka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IEHUE U OMKCAHUE MPOIECCOB OKpAIIMBAHUS IJIAMEHH MOHAMU HATpPUs,
Kaug ¢ Kajablus  (BO3MOXHO  HCIOJIb30BAaHUE  BUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB THUIPOKCHIA ATIOMHHHUS U THAPOKCHAA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «Baxueime MeTauibl 1

HnX COCAUHCHUA»

XuMus u OKpYyKaromasa cpeaa

4.1

HoBeie marepuanbsl u TexHonoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
J)KU3HU 4YesioBeKa. XUMHUs U 3710poBbe. be3onacHoe ucnoabp30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momomb mpu XUMHYECKHUX OXKOTraxX H

OTpPaBJICHHUAX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  IpaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromierd cpensl [1/IK. Pons XuMuu B perieHHH SKOJIOTHYECKUX MPOOIEM.
[TpupoaHble HCTOYHMKM YIIIEBOJOPOJIOB (yrojb, HPUPOIHBIN ra3, HE(Tb),

MPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M IIPOMBIIINIEHHOCTH

4.3

XHUMHUYECKUMN 9KCIICPUMCHT. U3YUCHUC o6pa3u0B MaTcpHraIoB (CTGKJ’IO, CIIJIaBbI

METaJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

O T03HABA€MOCTH SBJIICHUH Ipupoanl, IIOHHMAHHUEC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYCCKOI HAayKH Kak obractu COBpPECMECHHOI'O
CCTCCTBO3HAaHNA, KOMIIOHCHTAa O6H.I€I7I KYJIbTYPbl H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBHUAX COBPECMEHHOI'O 06III€CTBa;

IIOHUMAHHUE MECTAa XUMHUH CPEAN NPYTIUX €CTCCTBCHHBIX HAYK

1.2

0 HAaYUYHBbIX MCTOAAX IMO3HAHUA, B TOM YHCJIC 3KCIICPUMCHTAJIIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XUMHNYCCKHUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAThb MOACIN JIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaTbHON AESATETbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPECMCHHBIMU TEXHOJOTUAMHU, OCHOBAHHBIMMW Ha OOCTHIXCHUAX
XMMHUYECKOM HayKH, YTO TMO3BOJMT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHUIO KaK cepy cBoelt Oyayuiei npogeccuoHanbHON AESITETbHOCTH
U clleNaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak NMPO(UIBHOTO MpeaMeTa

MIpU TIEPEXO0/ie Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHUs

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUEC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIIOYACT:

2.1

BaXHEHWINE XWMHUYECKHE ITOHSATHA. XHUMHYECKUH JJIECMEHT, aToOM,
MOJIEKYJIA, BELLECTBO, NIPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAs U
HCOAHOPOJHAsd CMEChb, OTHOCHUTCIIBHBIC AaTOMHAA W MOJCKYJIApHas
Macchl, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peakiysi, peakUuu COCIUHEHMS, pEaKLUHM pPa3JIOKEHUs, PpeaKkUuu
3aMeIIeHUs, peakuy oOMeHa, TeIuIoBOW A(PQEeKT peakiuu, 5K30- U
SH/IOTEPMHUUECKUE DPEAKIIMU, PACTBOP, MAaccoBas MO XHUMHUYECKOIO
3JIEMEHTa B COEAMHEHUM, MacCOBas J10JISl U MPOLEHTHAs KOHLEHTpaIHs

BCIICCTBA B paCTBOPC, AAPO aTOMa, BHGKTpOHHBIﬁ cIioM aToMa, aTOMHas




opOutanb, paauyc aroma, BAJIECHTHOCTb, CTENCHb OKHUCICHHS,
XUMHYECKasl CBS3b, ANEKTPOOTPHUIIATEIBHOCTD, OJISPHAS U HEMOJSIpHAs
KOBaJICHTHAsl ~ CBS3b, HOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTaJUIM4YecKass peméTka (aToMHas, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), UOH, KATUOH, aHWOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs  JTUCCOIMAllMs, pEeaklWd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ pPEAKIMM,  OKHUCIUTEIb U
BOCCTAHOBUTENIb, OKHCIIEHHE U  BOCCTAHOBJICHHE, AIJIEKTPOJIU3,
XMMHYECKOE pPaBHOBECHE, OOpaTHUMble M HEOOpaTHMBIC pEaKIuH,
CKOpOCTh XMMMYECKOW peaknuu, karamuzarop, IIJK, xopposus

METaJIJIOB, CILIABBI

2.2

OCHOBOIIOJIAararomure 3aKOHbI XHMMHUH: 3aKOH COXpAaHCHUA MACChI,
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH [[I/I MeHz[eJIeeBa, 3dKOH IIOCTOAHCTBa

COCTaBa, 3aKOH ABOTapO

2.3

TCOPpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHU-, TCOpHA

BHCKTpOHHTHqCCKOfI JUCCorManmn

Bnagenue ocnoBamu XHUMHYECKOH I'PaMOTHOCTH, BKHIOanOHleﬁI

3.1

YMEHUE TPaBUIBHO HCIOJB30BaTh M3YYEHHbIE BELIECTBA U
MaTtepuanabl (B TOM YHCIIE€ MHUHEpalbHblEe YIAOOpEHMs, MEeTalibl U
CIUIaBbl, TPOAYKTHI  MepepadOTKH  TPUPOJIHBIX  HCTOYHUKOB
YTJIEBOJIOPOIOB (YTJIs, IPUPOTHOTO Ta3a, HeTH) B OBITY, CEITHCKOM
X03S5IIICTBE, Ha TPOM3BOJCTBE M TOHUMAaHUE 3HAUCHUS KUPOB, OCIKOB,
YIJEBOJOB JJIsi OpraHuM3Ma 4eJoBeKa; yMEHHE MPOTHO3MPOBATH

BJIMAHHNUC BCIICCTB U XUMHUYCCKUX ITPOLECCOB HAa OPraHU3M YCJIOBCKA U

OKPYKAIOIIYIO IPUPOHYIO CPEIy

3.2

YMCHHUEC HUHTCIPUPOBATL XHUMUYCCKHUEC 3HAHUA CO 3HAHUAMH OPYTUX

Y4eOHBIX TIPEIMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3IMYHBIMH MCTOUYHUKAMU HH(OpMaLuu
0 XMMMH (Hay4yHas M HAY4YHO-TIONYJIApHAs JUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O B€IICCTBAX, HX
IMpEeBpalICHUAX n MPAKTUYICCKOM MPUMCHCHUHA n YMCHUE

HCIIOJIB30BaTh €€ I peuicHu-d y‘-Ie6H0-H03HaBaTeJ'ILHLIX 3aga4

BJ'Ia}IeHI/Ie OCHOBAMH IIOHSITUHHOTO amnrmnapara M CHMBOJHUYCCKOI'O

A3bIKa XMMUHU JJIS1 COCTaBIeHUA (HOpMYT HEOPTraHMYECKHX BEIECTB,




YPaBHEHMM  XMMHUYECKMX  pPEAKLUUN; OCHOBAMHM  XUMHUYECKOU

HomeHks1atypsl (IUPAC u TpuBHanbHOI)

VMeHue OOBICHATH CBSI3b IOJOKEHHS JJIEMEHTAa B HepHO,HH‘ICCKOﬁ

CUCTCMC C YUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsia sapa, oOIee Yucio
9JIEKTPOHOB), pACIpPENEICHUEM JJIEKTPOHOB MO JHEPreTHYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPHUOAOB, KATUS U KAJIbLIUS
[IpencraBnenue 0  NEPUOJMYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB (paguyc aroma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CIOXKHBIX BEIIECTB OT IMOJIOKEHHUS D3JEMEHTOB B
[lepuoguueckoit cucremMe (B MalbIX NEpUOAAX H  TIABHBIX
MOJIPyIax) v AIEKTPOHHOTO CTPOCHUS aToMa
7 YmMmenue knaccuuuupoBarh:
7.1 XUMHYECKHE JIEMEHTBI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMUYECKUE PEAKIIHH
8 YMeHue ornpenensrh:
8.1 BAJICHTHOCTh W CTETEHb OKHUCICHHS XHMHYECKHX 3JIEMEHTOB, 3apsij
' HOHA
8.9 BUJl XUMHYECKOM CBS3M M TUN KPHUCTAJIMYECKOW CTPYKTYpHl B
' COEIMHEHUSIX
8.3 XapakTep cpebl B BOAHBIX PACTBOpax BEIIECTB (KUCIOT, OCHOBAaHH)
8.4 OKHCITUTEIh U BOCCTAHOBUTEIb
9 YMeHne XxapakTepu30BaTh GU3NIECKHE M XUMHUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOPOA, TIpaduT, anamas,
9.1 KpeMHu#, azoT, ¢ocdop, cepa, XJop, HATpui, Kajlui, Mar"ui,
KaJIbIIUM, ATFOMUHHM, JKEJIe30)
CIIO)KHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOpOB (BOja,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJOPOA, OKCHUIBI M THUAPOKCHIBI
9.9 MetamioB [-IIA rpynn, amomunus, meau (II), umunka, xeneza (II u
' III), okeuasr yrnepona (II u IV), kpemuus (IV), azora u pocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucTras, a3oTHasd,
¢dochopHas, yronpHas, KpeMHHEBAsE KUCIOTA U UX COJIN)
9.3 MIPOTHO3UPOBaTh U XapaKTepU30BaThb CBOMCTBA BEUIECTB B




3aBUCUMOCTH OT HX COCTaBa MU CTPOCHUS, IMPUMCHCHHUC BCIICCTB B
3aBUCHMMOCTH OT HUX CBOfICTB, BO3MOXHOCTBb IMMPOTCKAHUA XUMHUYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUs PEaKLUH, B

10
TOM YHCJIE:
10.1 peakiuii H'OHHOTOo 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIIHi
10.3 WUTFOCTPUPYIOIIUX ~XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyII) HEOPraHM4YECKUX BELIECTB
10.4 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PacuéThl):
111 OTHOCHUTCIIHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOT0 JIEMEHTA B COSTMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 ypaBHEHUSM XHUMHUYECKHX PEaKIUd U HaXOJUTh KOJIUYECTBO
' BeIIeCTBa, 00bEM U MacCy pearcHTOB WJIH MPOIYKTOB PEaKIIun
12 Brnanenue (3HaHuEe OCHOB):
OCHOBHBIMM  METOJIAaMH  HAy4YHOTO  TO3HaHusA  (HaOIIOJeHue,
121 W3MEpEeHHe, SKCIIEPUMEHT, MOICTUPOBAHNE) MPU U3YUYEHUH BEIIECTB U
' XUMHYECKHUX SIBICHUH; YyMeHue chopMynupoBaTh MpoOieMy U
MIPEJITIOKUTE TYTH €€ PEIICHUS
192 Oe3omacHOil pabOThl C XMMHYECKMMH BEIIECTBAMH, XUMHYECKOU
' MOCYJI0H ¥ JIa0OpaTOPHBIM 000PYIOBAHHEM
MpaBMJIaMy O€30MacHOTr0 O0paIleHus ¢ BEIIeCTBAMU, UCTIOIb3YEeMbIMU
B TIOBCETHEBHOW KM3HU, TIPABHJIAMH MTOBEJICHUS B LEJISIX COSpPeKEeHUS
123 3I0pOBbS M OKPYKAIOIIEH MTPHUPOTHON Cpefpl; MOHUMaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKHBBIC OPTaHHM3MBI OMPEICIIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS W MPEAOTBPAILEHUS UX BPEIHOTO
BO3JICUCTBUA
13 Hanwune mpakTHYeCKHX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIIEYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3YYCHHE U ONUCaHue (PU3MYECKHX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (bI/I3I/I‘-I€CKI/IMI/I u XUMHNYCCKUMU SIBJICHUSAMMU, OIIBITHI,




MJUTFOCTPUPYIOLIME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEAKLIUN

13.2

U3y4eHHe CIIOCO00B pa3JeNeHus cMecer

13.3

IIOJIYUYCHHE KUCIOpoaa W H3YUYCHUC €TI0 CBOfICTB; IIOJIYYCHHUE
BOAOPOJa U U3YUCHHUC €TO CBOﬁCTB; IMOJIYUYCHHUC YIJICKHUCJIIOIO ra3a u

HU3Y4YCHHUEC €TO CBOﬁCTB; IIOJIYUYECHHUEC aMMHUaKa U U3Yy4YCHHE €TI0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeH

pacTBOPEHHOTO BELIECTBA

135

MIPUMEHEHUE UHIUKATOPOB (;makmyca, METHJIOpaHkKa u
¢deHondranenna) s ONpeesieHUs] XapakTepa Cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

13.6

WCCIICZIOBAHUE M OMNHCAHUE CBOMCTB HEOPraHMYECKHMX BEIIECTB
Pa3UYHBIX KJIaCCOB; M3YUCHHE B3aUMOIEUCTBUS KHCIOT C METaJlIaMH,
OKCHJIaMH  METa/UIOB,  PAacTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBaHMSIMH, COJISIMH; TIOJIy4€HHE HEpacTBOPHUMBIX OCHOBaHUM;
BBITECHEHHE OJHOr0 MeTajyla JApPYTMM W3  pacTBOpa  COJIH;
uccienoBaHue amM@OTEepPHBIX CBOMCTB TUAPOKCUIOB AalOMUHUSA U

AHKA

13.7

PCHICHUC SKCICPUMCHTAJIBHBIX 3a1a4 110 TCMaM: «OCHOBHBIE KIIaCCHI
HCOPTraHNYCCKUX COGHHHCHHﬁ)}; ((SJIGKTpOJ'II/ITI/I‘-IeCKaH
JUCCOIH AU, «BaxHelmue HEMETaUIbI U HX COCAUHCHUAN,

«BaxHele MeTajjIbl U UX COSIUHECHUS

13.8

XUMAYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIINE  MPHU3HAKH
MPOTEKaHMUs peaklMii MOHHOro OOMeHa; KaueCTBEHHbIE Peakluu Ha
MPHUCYTCTBYIONIME B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMUI-,
nonua-, cynbdar-, Qocdar-, kapOoHaT-,  CHIMKAT-aHUOHBHI,
THIIPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MarHusl, KaJbIus, aTFOMAHUS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

VYmMmenue:

141

MPE/CTaBIATh pe3yabTaThl dSKCIEpUMEHTa B (oOpMe BBIBOJOB,
JI0Ka3aTeNnbCcTB, TpaUKOB M TaOMMII U BBIABIATH ASMIUPHUUYECKHE

3aKOHOMEPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKIY pCaIbHO Ha6J'IIOI[aeMBIMI/I XUMHWYCCKUMU
ABJICHUSAMHU U IIpoLCCCaMu, MPOUCXOAAIINMHA B MAKpO- U MUKPOMHUPE,

OOBICHATH MMPUYIHUHBI MHOFOO6pa3I/I${ BC€IICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

Yucrtsie BemecTBa U cMecu. CriocoObl pa3zienieHus: cMeceit

1.2

ATOMBI H MOJICKYJIBI. Xumuueckue diieMeHTBhl. CHMBOIBI  XHUMHYECKHX

9JICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

1.3

Xumnyeckas popmyna. BajeHTHOCTh aTOMOB XMMHUYECKUX AJIeMEHTOB. CTeneHb

OKHUCICHUA

14

3aKOH MOCTOSHCTBA COCTaBa BCHICCTB. OTHOcHUTeNbLHAsA aTOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBas J0JIs1 XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHHNU

1.5

KomnuectBo BemectBa. Moabs. Momsipnas Macca. ModisipHblii 00BEM Ta30B.

BzaumocBs3b KOJIMYCECTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAUHUI] BEIICCTBA

1.6

du3nyeckre U XUMHYECKHAE SBIICHHS. XHUMHUYECKas pcakuuga u e€ IIpHU3HAKH.

3akoH COXPAHCHUSA MACChl BCHICCTB. XHUMUYECKHUE YpaBHCHUA

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnozu/lqecxaﬁ CHUCTEMAa XHUMHUYCCKHX 3JJICMCHTOB

J.1. MenneneeBa. CTpoeHrne aToMOB

2.1

[Iepuonnueckuii 3akoH. Ilepuognyeckas cucreMa XUMUYECKUX 3eMeHTOB J[. 1.
Menneneesa. [lepuoasl u rpymnmnsl. OU3NYECKUNA CMBICI MOPSAIKOBOIO HOMEPA,

HOMCPOB II€pruoaa U I'pyHIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aTOMHBIX siep. M3otomnbl. Dnextponsl. CTpoeHue
JIEKTPOHHBIX  000JI0ueK aTOMOB IMepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB

[Tepnonnueckoit cucremst J1.11. MeHnneneena

2.3

3aKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XHMMHYECKUX DJICMCHTOB MEPBBIX TpéX
NnepruoaoB, KaJivsd, KaJlbIUA (pazmyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MECTATNIMYECCKUX W  HEMETANIMYCCKUX CBOﬁCTB) n Hux COG}II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJOXKCHUCM JJICMCHTOB B HepHOHHQCCKOﬁ CUCTCEME H

CTPOCHUEM HUX AaTOMOB

Crpoenue BeniecTBa

3.1

Xumudeckasi CcBs3b. KoBasieHTHast (MOJsipHasT W HEMOJSIPHAs)  CBS3b.
DNeKTpOOTPULIATETbHOCTh ~ XUMHUYECKUX  31eMeHToB.  oHHas  CBs3b.

MeTtannuueckas CBI3b




3.2

Tunbel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUINYecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBAa OT THIIA KPUCTALIMYECKON PEIIETKH M BHUIA

XUMHUYECKOH CBI3U

Baxwnerlie npeAacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemerammbl u ux

COCIUHECHUA. Meramisl 1 uX COCAUMHECHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPTaHUYECKHX COCIUHEHUH: OKCHJIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecoseoOpa3yrome; OCHOBaHMK (LIENOYM W HEPAaCTBOPHUMBIE OCHOBAHHMSA);
KHCIOT  (KUCIIOPOJCOAEpKAIIMEe ¢  OECKUCIOPOJIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); cOJiel (CPEIHUX U KUCIIBIX)

4.2

dusnyeckue MW XHMHYECKHE CBOMCTBa MMPOCTBIX  BCIICCTB-HCMCTAJJIOB!

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

dusnueckne U XHUMUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpuA, Kajldud, Maroivud W KaJlblus, aJJFOMHHUSA, KCIIC3a. :‘)HCKTpOXI/IMI/I‘leCKI/Iﬁ

PsA HAIPSDKEHUN METAJLIOB

4.4

dusznyeckue 1 XMMHYSCKHE CBOMCTBA BOJOPOOHBIX CO@I[I/IHGHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

duznyeckue U XMUMHUYECKHE CBOMCTBa OKCHIOB HemeTamwoB: cepwl (IV, VI),
azota(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), kpemuusa(IV). [lomyuenue

OKCHUJO0B HEMETAJIJIIOB

4.6

Xumnueckue cBoiictBa okcunoB: MetamnoB [A-IIIA rpynm, mmaka, meau(Il) u

xemneza(ll, III). [Tonyyernne okCUI0B METAIIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAaHUI M aM(OTEPHBIX T'MJPOKCHAOB (Ha MpHUMeEpe
TUIPOKCUIOB  AJIIOMUHHS, Kene3a, IuHKa). [lodydeHwe ocHOBaHMI W

aM(OTEpHBIX TUAPOKCUIOB

4.8

OOmue XMMHUYECKHe CBOWCTBA KHCIIOT: XJOPOBOJOPOIHON, CEPOBOIOPOIHOM,
CEPHHUCTOM, CEepHOM, a30THOH, (ochHOpHOU, KpEeMHHEBOW, yroibHOH. OcoObie
XMMHAYECKHE CBOWCTBA KOHIICHTPUPOBAHHOW CEpHOM M a30THOM KHUCIIOT.

[Tonyuyenue kucimor

4.9

OOue xuMuyeckre cBoiicTBa cpenux coneil. [lomyyenue conei

4.10

[Monydenune, coOupaHue, pacrmo3HAaBaHHE BOAOPOJA, KHUCIOPOAA, aAMMHAKa,

YIJICKUCIIOIo ra3a B na60paTop1/H/I
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HOJ’IY‘ICHI/IC aMMHakKa, CCpHOfI U a30THOM KHCIIOT B MPOMBIIIJICHHOCTH. O6IJ_II/IC

CIIOCOOBI IMOJIYYCHH MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/If/’I

XUMHYECKUE PEAKIUU

5.1

Knaccudukanus XMMUYECKNX peakIuil M0 pa3IMYHbIM [IPU3HAKAM: MO YUCITY H
COCTaBy Y4YaCTBYIOIIMX B pPEAKIMU BEUIECTB, IO TemioBoMy 3¢ dekry, 1mo

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TernoBoit AP hexT XMMUIECKOH peakiny, TEPMOXUMHUYECKHE YpaBHEHHS. DK30-

1 OHAOTCPMHUUYCCKUE PCAKIUH. TepMOXI/IMI/I‘IeCKI/IC YpaBHCHHA

5.3

OKuUCINTEIEHOBOCCTAHOBUTEbHBIE peakiuu. OKHUCIUTENN U BOCCTAHOBUTEIH.
[Ipomiecchl  OKUCIEHHSI W BOCCTAaHOBJIEHHUSA.  OJIEKTPOHHBIA  OamaHc

OKHUCJIMTEILHOBOCCTAHOBUTEIILHOM pC€aKuuun

5.4

Teopus 371EKTPOIUTHUECKON quccoranuu. KaTuonsl, aHHOHBI. DJIEKTPOJIUTHI U

HCOJICKTPOJINTHI. CumnbHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Jucconuanumn

5.5

Peaknum moHHOTO OOMEHA. YCJIOBHS TPOTEKAaHUS PEaKIMii MOHHOro oOMeHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA peaKuHﬁ

Xumus u OKpYyKaromiasa cpeaia

6.1

BemecrBa n Marepuansl B IIOBCEIHEBHOM JKM3HM 4eloBeka. be3zonmacHoe
UCIOJIb30BAaHUE BELIECTB M XUMMUYECKUX peakuuil B jaboparopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMHUECKOe 3arpsi3HEHHE OKpyXaromed cpelapl  (KHCIOTHBIE — JIOXKIM,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MNperoTBpAIlCHUs
[IpenensHas nomyctumas koHueHtpanus Bemects (IIJK). Ponp xumuu B
pelIeHNH HKOJOTHUECKUX TNpolieM. VYcCuileHue MapHUKOBOro »ddekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

IIpumenenue cepsl, a3ota, ¢ocdopa, yriaeposaa, KpeMHHUS U MX COCIUHEHUN B
ObITYy, MEIUIMHE, IMPOMBIIIJIEHHOCTH U CEJIbCKOM Xo3diicTBe. [IpumeHeHue
METAJUIOB M CIUIaBOB (CTajlb, YYT'yH, IIOPAJIOMUHHM, OpoH3a) B OBITY U
MIPOMBIIIJIEHHOCTH UX coequHeHuH. [loHsTHe 0 KOppo3unu MeTayljioB, OCHOBHBIE

CITOCOOBI 3allIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHUKK YTIEBOJOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),

MPOYKTHI UX MepepaboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIE TOHSATHA OO0 OpPraHMYECKMX BEIIECTBAX KaK O COCAMHEHHSIX
yriepozaa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[ToHsiTHE O OMONOTMYECKH BaXKHBIX BEIECTBAX: JKUpaX, OeNKax, yrieBolax — U UX

POJIM B JKU3HU YCIIOBCKA




7 Pacuérsr:
7.1 1o hopMynaMm XUMHYECKHX COCAMHEHUM
1.2 Macchl (MacCOBOM) TOJIU PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






