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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
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 KOHIEIMIUU MpenofaBaHus y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYEHHUS] XUMHU C Y4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs, a TakyKe TpeOOBaHUM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepPUAIbLHOM EIWHCTBE MHUPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

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

BHOCUT BKJIAJ] B (POPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K PUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

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

CrpykTypa coaepKaHus MpOrpaMMbl MO XMMUU C(OPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
NOHATUI O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
MOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoamyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelncTaBleHUd 00 BIEKTPOJUTUYECKON AHCCOUMAlMU BEIIECTB B
pacTBoOpax.

Teopernueckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOICTB, CTPOEHUSI U BO3MOXHOCTEW MPAKTUYECKOrO MPUMEHEHUS U TOJyYEHHUs
U3Yy4aeMbIX BELECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTEMHOW MpUPOJbl, LIEHHOCTHOTO OTHOUIEHUS K HAayYHOMY 3HAHHIO U
METO/JaM TO3HaHUs B Hayke. M3yueHue XMMUU MPOUCXOJUT C MPHUBICYECHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEeOHBIX MpeaAMeToB: «OKpyKaloluil MuUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOr0 OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

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

— (GOpMHUPOBAHHUE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEJIBHOMY IPHUHSITHIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

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

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IpPU pEHIeHUH MpoOJeM B IOBCEIHEBHOM JKHU3HHM U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHUs CBOETO 370POBbs U OKPYXkKAIOIIeH MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUyeHUsT XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HHU YEJIOBEKAa. 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 3JEeMEHThl. CHUMBOJBI XHMHYECKHUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHOcCHTENBHAs MOJIEKYJIsIpHAs Macca. MaccoBasi 0JI1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKash peakuys U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JJabopaTopHBIM 00OPYAOBaHUEM, U3YUCHUE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAaHWE NPU3HAKOB MPOTEKAHUsS XMMHUYECKHX peakluil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xee3a ¢ pactBopoM cos meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsi MaccChl, CO3JaHUE MOJENEH MOJIEeKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenue kucimopoaa. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakUuuu. TOIIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XMMHUYECKUE CBOMCTBA BOALl. OCHOBaHHS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcugoB. ®duznueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomydyeHne OCHOBaHHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COCAUHEHHI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KUCJIOPOAOM W YCIIOBUSI 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 BUJICOMATEPUATIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXKHO HCIOJIb30BAHWE BHJICOMATEPUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHu, peakUWil HEUTpaih3aluH, IOJTYYEHHE HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IHepuoauueckud 3axkoH u Ilepuoguuyeckass 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, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3ytoT aM()OTEpPHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. Du3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepucTuKa XUMHUUYECKOIO
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 [leppoanyecko CUCTEMBI XUMHUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



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

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

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHEThI, 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. [lepuoandeckast cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

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

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TIO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatne o xumMmuyeckoM paBHoBecuu. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMii C  HUCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMH4eckoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIC U C1a0bI€ SJIEKTPOJIUTHI.

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 peakin Ha HOHBL. [[OHSITHE O THAPOIIU3E CONIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocaaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJIEHCTBUE C METa/UIaMHU, HEMeTa/llaMH, Iesodamu). XJIIOpPOBOIOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKHEe CBOMCTBA. OKCHUABI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. CoM CEpHON KUCIIOThI, KAUECTBEHHAs pEaKLMsl Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapaktepuctuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUYECKHAE CBOMCTBA, MOJydyeHrne u npuMeHerne. Com aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIEW aMMOHMS B Kaue€CTBE MHUHEPaIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kucinoTa, Pu3NIeCKUe U XUMHUIECKHUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAU(UKAIIMKM, pACHPOCTpaHEHUE B TpHUpojae, (PU3MUecKHue U XUMHYECKUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojayyeHue u TnpuMeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJIbCKOM
XO34UCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTHl WX MepepaboTku (O€H3WH), UX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaKHBIX BEIECTBAX: KMUpaX, OelKax, yrieBojax — U ux
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

Kpemnuii, ero ¢usnueckue H XHUMHYECKUE CBOMCTBa, TMOJyYEHUE W
npumeHenue. CoenuHEHHs KpeMmMHHUs B mpupone. OOmme mnpeacTaBieHUs 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, B IPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEPaMHUKA,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xarolire (QU3NYECKHe M XUMHUYECKHE CBOWCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHHE TIpoliecca OOyTIMBaHUs caxapa Mo JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOMicTBaMM a3oTa, (ochopa M MX coeIUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIB30BAaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUE Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJEM W
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMENH CHJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHHE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl M X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u ctpoeHus: atToMoB. CTpOoeHHE MeTauIoB. MeTtamnueckasl CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABI HaTpus W Kanusa. [IpuMeHeHne 1IEeNOoYHBIX METALUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueiliue coequHEHUS Kalblusg (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. 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 MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAJIbHBIX 3a7a4 10 Teme «BaxkHeumue
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroleld cpeapl (MpeleibHasl IO0MmyCcTUMAast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3ed NMpH W3YYeHHMM XUMHHM B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4yHbIH (DakT, rumoTe3a, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUU 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €IWHULBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIaeMbl€, TOIIIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B XO/I¢ OOYYCHHsS] XUMHUU B E€IUHCTBE Y4eOHOW W
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIMAIIA3AITUN 00 YIAFOIITIXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIECHUS K OT€YECTBEHHOMY KYJBbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIEIOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOIIIM B TIPOIIECCE OTOM Yy4eOHOW MESITENbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YeOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

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

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPYAYy U pe3yibTaTam TpPYIJOBOU NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeIHOW po(eCCUOHATIBHON AEATEIbHOCTH U Pa3BUTHUsI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalTUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JTIOIEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  9KOJIOTMUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTUYECKUX MpOoOJeM M MyTell UX pelIeHUsi MOCPEACTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHA MHPOBO33PEHHUs OOIEHAYyYHbIe TOHATUA (3aKOH, Teopus,
NPUHLIKII, TUIIOTE3a, PakT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIONB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAay4YHOW KapTUHE MHUpA, U YHUBEpCAJIbHbIE yueOHbIEC AEHCTBUS (MIO3HABATENIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeiicTBUsA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas ¢GopMyla W ypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

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

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHYECKOIO COJIEpKAHUS, CIPABOYHbIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpaTh ONTUMANBHYIO (DOpPMY MpEACTaBICHUS HHPOPMAIIH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHUS NPEJI0KEHHOMN 3a1auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
J1a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUE€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHus, OOMEH MHEHHMSIMH, «MO3TOBbIE IITYpPMbD», KOOPAUHALIUSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIHUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUSI HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaAMETHBIX pE3yabTAaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
NEATEIbHOCTH IO  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYaIIHSIX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHAYECKUN JJIEMEHT, MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peaKuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHAOTEPMUUYECKUE PEAKIIUU, TETIIOBOU 3P(PEKT peaKiuH,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs CBS3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

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

e ONpENENsATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHHSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuognyeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OonbllIe TEPUOAbl, COOTHOCUTH O0003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamdueckass cucrema xuMmmuueckux snmementoB [J[. U.
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHIA;

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

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE MPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTOpHbIM 000pY/IOBaHHWEM, a TakKKe TMpaBHiiaM OOpalIleHHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHOM MAacCOBOM JI0JIEM PaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

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

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas peaKlMsi, XUMUYecKasi CBs3b, TEIUIOBOHM 3¢ ekt
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENb,  BOCCTAHOBUTEIIb,  OKHCIEHWE W  BOCCTAaHOBJICHME,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuentpauus [1/IK Bemecrna;

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

ONPENIENATh BaJIGHTHOCTh U CTENIEHb OKUCIECHUSI XUMUYECKHUX 2JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpeibl 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
Tabnuunyo Gopmy Ilepuogndeckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

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

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME W clieuuPpUUecKue XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEUN U COJIEH, TTOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

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

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

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBSI3€ — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopon. ITonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BenecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Kosun4vecTBo 4acoB JIeKTPOHHbIE
ara uuppoBbIe
Ne ni/m Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoTshI
pecypchl
[Ipeamer xumun. Ponb xumuu B bubnuoreka [IOK
1 1 2.09.25
JKU3HM 4eoBeKa. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
[TonsiTre 0 MeTOaX O3HAHUS B
2 1 4.09.25
XUMHH
[TonsaTue o MeTo1ax MO3HAHUS B B 1IOK
nonInoTexa
3 A 1 5.09.25
FHMHH. ATPCTETHRE COCTORHIA https://m.edsoo.ru/ff0d227e
BEIIIECTB.
Ilpakmuueckasa paooma Ne 1
4 «Ilpasuna pabomot ¢ nadbopamopuu 1 9.09.25 bubnuotexa [JOK
u npuémol obpawenus c T https://m.edsoo.ru/ff0d23dc
aabopamopuvim 060py00sanuem
Yucteie BemecTBa 1 cMecu. CriocoObl
5 . 1 11.09.25
pasneneHus cMecei
Ilpakmuueckaa paboma Ne 2
6 «Il’)aweﬂeuue CMI;ceﬁ (na npumepe 1 12.09.25 bubmnorexa [IOK
N pumep R https://m.edsoo.ru/ff0d28c8
0YUCMKU NOBAPEHHOU CONU))
bu6mmoreka [JOK
7 A 1 16.09.25
TOMBLH MOJCRYIIB! https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK
8 ATOMBI U MOJIEKYJIbI 1 18.09.25
y https://m.edsoo.ru/ff0d2be8
9 XUMHUYECKUE IIEMEHTBI. 3HAKU 1 19.09.25



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB

XUMHAYECKHE IIEMEHTHI. 3HAKU

10 23.09.25
(CUMBOJIBI) XUMHUYECKHUX JIEMEHTOB
XHUMHYECKHE DIIEMEHTEL. 3HAKHU
11 25.09.25
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB
bubmuoreka [JOK
12 Xumuueckue (HopMyIbl 26.09.25
(bopmy. https://m.edsoo.ru/ff0d2a6¢
bubmuoreka [JOK
13 Xumuueckue (HOpMYyIbl 30.09.25
popmy https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSHCTBA COCTABa BEILECTB.
14 Xumuyeckasi hopmyina. BageHTHOCTh 2.10.25
aTOMOB XMUMHUYECKUX DIIEMEHTOB
3aKO0H ITOCTOSHCTBA COCTaBa BEILECTB.
15 Xumnueckas popmyna. BaieHTHOCTD 3.10.25
aTOMOB XMUMHUYECKUX DIIEMEHTOB
bu6mmoreka [IOK
16 XUMHYECKHE PEAKIIUNA 7.10.25
peaxdl https://m.edsoo.ru/ff0d323c
IIpu3HaKy U YCIOBUS IIPOTEKAHUS
17 P Y ' 1P 8.10.25
XUMHUYECKHUX PEAKITHHA
18 XVMHYECKUE YpaBHEHUS 10.10.25
bu6mmoreka [IOK
19 XHUMHYECKHE YPaBHEHUS 14.10.25
yp https://m.edsoo.ru/ff0d5230
20 XVUMHUYECKUE YpaBHEHUS 16.10.25
21 THUIBI XUMUYECKUX PEAKIIHM. 17.10.25
bubmuorexa [JOK
22 THIIBEI XUMHUYECKUX PEAKIIU. 21.10.25
peak https://m.edsoo.ru/ff0d37fa
bu6mmoreka [JOK
23 THIIBEI XUMUYECKUX PEAKIINI. 23.10.25
peakt https://m.edsoo.ru/ff0d3al6
24 O000I1IIEHNE U CUCTEMATU3AIU 24.10.25



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

3HAHUH

25

26

27

O00011eHrEe U cCUCTEMATU3ALIIS
3HAHUU

KonTpoasHnas padora Nel mo teme
«BemecTBa 1 XUMHYECKHE
peakuum»

Bo3ayx — cmech razos. Cocras
BO3/IyXa.

6.11.25

7.11.25

11.11.25

bubmuoreka [JOK
https://m.edsoo.ru/ff0d448e

28

29

30

31

Bo3ayx — cmech razos. CocraB
BO3/TyXa.

Kucnopon — aneMeHT u mpoctoe
BemecTBo. O30H

Ou3nyecKkue 1 XUMUIECKHE CBONCTBA
KHCIJIOPOJia (peaKIuu OKUCIICHHUS,
TOpPEHHE).

CriocoObI MOTy4eHUs KHCIOpO/ia B
1ab0paToOpUu U MPOMBIIUIEHHOCTH.
IIpumenenue kuciopoaa

Ilpakmuueckaa paboma Ne 3 no
meme «llonyuenue u cooupanue
KUucnopooa, uzyuenue e2o c60iucme»

13.11.25

14.11.25

6.12.24

18.11.25

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d497a

32
33

Oxkcuasl

OKkcuabl

20.11.25
21.11.25

34

Bonmopon — anemeHT u mpocToe
BeniecTBo. HaxoxneHnue B npupoe

25.11.25

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

35

36

Ilpakmuueckan paooma Ne 4 no
meme «llonyuenue u cooupanue
6000p00a, uzyyeHnue e2o CeoUCme»

IIonsaTHe 0 KUCIIOTax U COMIAX

27.12.25

28.11.25

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

37 [ToHsiTHE O KUCIIOTAX U COJISIX 1 2.12.25
38 [ToHsiITHE O KUCIOTAX U COJIAX 1 4.12.25
39 [ToHsiTHE O KUCIOTAX U COJIAX 1 5.12.25
40 KonuuecTBo BemecTra 1 9.12.25
41 KonmuecTBo BemecTBa 1 11.12.25
42 MounsipHbiii 00BEM Ta30B. 3aKOH 1 12.12.25 bubnunoreka [HOK
ABoraapo https://m.edsoo.ru/ff0d542e
43 MounsipHbliii 00bEM ra3oB. 3aKOH 1 16.12.95
ABoranpo
Brruucienus o0béMa, KOJIHYECTBA Bu6morexa [JOK
44 BeIlIleCcTBa rasa o ero I/ISBGCTHO‘I.VIy 1 18.12.25 httos://m.edsoo.ru/ffod55a0
KOJIMUECTBY BEIECTBA HIIK 00BEMY
Brruucnenus o0b€Ma, KOIU4YeCTBA
45 BELIECTBA ra3a o €ro U3BECTHOMY 1 19.12.25
KOJIMYECTBY BEILLECTBA WJIK 00BEMY
Brrurcnenus: KoJim4ecTBa, MacChl
46 BEIIECTBA 10 YPABHEHUSIM 1 23.12.25
XUMHUYECKHUX PEAKITHHA
Boruncnenus KonuyecTBa, Macchl
47 BELIECTBA [10 YPaBHEHUAM 1 25.12.25
XUMHUYECKHUX PEAKITHHA
Brruncnenus: KonmyecTBa, Macchl
48 BELIECTBA [10 YPaBHEHUAM 1 26.12.25
XUMHUYECKHUX PEeaKIIHii
49 dusnvecKkue U XUMUYECKUE CBOMCTBA 1 30.12.95 bu6mmorexa [IOK
BO/IbI https://m.edsoo.ru/ff0d587a
50 CocraB ocHoBaHui. [Tonsitue 00 1 33.01.26 bubmuorexa [JOK

WHJIUKATOpax

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

Bopa xak pactBoputens.
HacpineHHbIe 1 HEHACBIILIEHHBIE

bubmuoreka [JOK

>l pacTBopbl. MaccoBasi 710J1s1 BElIEeCTBa 15.01.26 https://m.edsoo.ru/ff0d5b40
B PacTBOpE
Bopa xak pactBoputens.
59 HacsimenHnblie 1 HeHACHIIIIEHHBIC 16.01.26
pacTBOpBL. MaccoBasi 710715 BEIIECTBA
B PacTBOpE
Ilpakmuueckan paooma Ne 5 no
53 meme «llpuzomoenenue pacmeopos 20.01.26 bubnuorexa [JOK
C ONpeoenénHoll Maccogoil 0o.eil https://m.edsoo.ru/ff0d5eba
PACmEOPEHHO20 6eUeCmEa
54 O6OGI£IGHI/I€ U CUCTEMaTHU3aL 22 0126
3HAHUKN
55 Kontpoabsnas padora Ne2 mo reme 23.01.26 bubnnoreka [JOK
«Kucaopoa. Boxopoa. Bona» https://m.edsoo.ru/ff0d6342
56 OKcupl: coCcTaB, KiIaccudUKaIus, 97 01.26 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
57 OKcuapl: coCTaB, KiIaccudUKaIus, 290126
HOMEHKJIaTypa
ITonydyenne 1 XuMHUYECKHE CBOMCTBA
58 KUCIIOTHBIX, OCHOBHBIX U 30.01.26 bubmorexa LOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEpHBIX OKCHIOB
59 OcHoBaHusI: cOCTaB, Kinaccuduxarms, 3.02.26 bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
60 [ToryueHne 1 XUMHUYECKUE CBOWCTBA £ 02.26 bubnuoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
61 [Tonydyenue 1 XuMHYECKHE CBOMCTBA 6.02.96

OCHOBaHUH
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62 Kucnotsl: cocras, kinaccuduxarmus, 10.02.26 bubnmoreka [JOK
HOMEHKJIaTypa o https://m.edsoo.ru/ffOdfee2
[TonyueHne u XuMU4YECKHE CBOMCTBA bubnuoreka [IOK
63 12.02.26
KHUCJIOT https://m.edsoo.ru/ffOdfee2
[Tonydyenune u XuMHYECKHE CBOMCTBA
64 ¥ 13.02.26
KHUCIIOT
Conu (cpeaHue): HOMCHKIIATYypa,
65 CHOCOéBII) 0T )CHI/I}I XI/IMI/IquKI/Ie 17.02.26 bubmorexa [IOK
. YA ’ o https://m.eds00.ru/00ad9474
CBOICTBa
Conu (cpennue): HOMEHKIATypa,
66 CHOCOOBI OJYYCHHUS, XUMHUIECKUE 19.02.26
CBOICTBA
Ilpakmuueckaa paboma Ne 6.
Pewienue 3xcnepumenmanbHvix bubnnoreka [JOK
67 20.02.26
3a0au no meme «OcHoeHble Knaccol https://m.edsoo.ru/00ad9b7c
HeOP2aHu4ecKux cOeOUHeH Ul
68 ['eHeTnyeckas cBs3b MEXAY KlaccaMu 94.02.96 bubnuoreka [IOK
HEOPTaHWYECKMX COEAMHEHMIA R https://m.eds00.ru/00ad9a50
69 O06o011eHre U cucTeMaTu3alus 26.02.26 bubmmoreka [JOK
3HAHUH o https://m.edsoo.ru/00ad9ch?2
O06o01eHre U cucTeMaTru3aIus
70 I{I H 27.02.26
3HAHHH
KonTpoJubnasi padéora Ne3 mo reme
71 "OCHOBHBIE KJIACCHI 3.03.26 bubmotexa [JOK
. R https://m.edsoo.ru/00ad9ela
HEOPraHMu4ecKMX coeMHeHuin"
[TepBbIe MOMBITKU KIACCHPUKAITUU
72 XUMUYECKUX AiieMeHTOB. [loHsATHE 0 5.03.26 bubmorexa [JOK
' o https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX dJIEMEHTOB
73 [TepBble TOMBITKU KJIACCU(PUKALTUU 6.03.26



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
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XMMHYECKHX AIeMEHTOB. IloHsaTHE O
Ipynnax CXOJHbIX 3JIEMCHTOB.

74

[Iepnoanueckuii 3aK0H U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Menneneena

10.03.26

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

75

[Iepuonsl, rpynmel, NOATPYIIIILI

12.03.26

bubmuoreka [JOK
https://m.edsoo.ru/00ada52c

76

77

78

Crtpoenue atomoB. COCTaB aTOMHBIX
anep. N3oTomsl

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

CTpoeHue IEKTPOHHBIX 000JI0YCK

aToMOB 3JieMeHTOB [leproanueckoit
cucrtemsl J. 1. MeHnaeneeBa

13.03.26

17.03.26

19.03.26

bubmuoreka [JOK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

79

CtpoeHue JIeKTPOHHBIX 000JI0UeK
aToOMOB 3JIeMeHTOB [lepnonnueckoi
cucremsl [[. 1. Menaeneesa

20.03.26

80

81

82

CrtpoeHue JIeKTPOHHBIX 000JI0UeK
aToOMOB 3JIeMeHTOB [lepnonnueckoi
cucremsl [[. 1. Menaeneesa

Hepnoz[quCKaﬂ cucrema
XUMHUYCCKUX 3JICMCHTOB.

XapakTeprucTuKa XUMHIECKOTO
3JIEMEHTA MO €T0 MOJIOKEHUIO B
ITepuonnueckoii cucreme /1. U.
Menneneesa

24.03.26

26.03.26

27.03.26

bu6mmorexa [IOK
https://m.edsoo.ru/00ada824

83

XapakTeprucTuKa XUMHYECKOTO
JJIEMEHTA IO €ro MOJIOKEHUIO B

7.04.26



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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ITepuonnueckoii cucreme /1. U.
Meunpeneena

3nauenue [lepuonnyeckoro 3akoHa
JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I.

bu6mmoreka [IOK

84 W. MenzeneeB — y4éHbIH, IEAaror u 9.04.26 https://m.edsoo.ru/00ada96e
rpaXKTaHUH
bubnmoreka [JOK
85 HoHHas xuMu4ecKkast CBsI3b 10.04.26 https://m.edsoil.ru/OOadaCS4
86 KoBaJieHTHast XUMHUYECKas CBSA3b 14.04.26
87 KoBasienTHas nouspHas u 16.04.96 bubimmoreka [JOK
HETOJIIpHAsl XUMUYECKas CBSI3b https://m.edsoo.ru/00adaab8
88 KoBanentnas nonsipuas u 17.04.96 bubnuorexa [JOK
HETOJISIPHAS] XUMUYECKas CBSI3b https://m.edsoo.ru/00adaab9
89 Mertamudeckasi XMMUAYeCKas CBSI3b 21.04.26
bubmuorexa [JOK
90 CreneHb OKUCTIECHUS 23.04.26 httos://m.e dsogru 100adae28
91 CreneHb OKUCTIEHUS 24.04.26
92 CrerneHb OKUCIICHUS 28.04.26
03 OKHMCIHUTENbHO-BOCCTAHOBUTEIbHBIE 30.04.96 bubnunoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
94 OKHCITUTENTEHO-BOCCTAaHOBUTEIHHBIC 5 05.26
peaxiuu
95 OKHCITUTEIIEHO-BOCCTAaHOBHUTEIBHBIC 7 05.26
peaxkun
bubmuorexa [JOK
96 OKHCITUTENIA ¥ BOCCTAHOBUTEIN 8.05.26 https://m.edsogru/OOadbO76
97 OKHUCIUTENN U BOCCTAHOBUTEIU 14.05.26
98 Pemenne 3amau 15.05.226



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
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KonTpouabsnas padora Ne4 o reme

bubmuoreka [JOK
. 19.05.26
%9 «Crpoenue aToma. Xummteckas https://m.eds00.ru/00adb486
CBAI3b)»
100 PesepBHbli ypok. O6o6iueH1/1e u 21.05.26 bubnuoreka [IOK
cucreMaru3anus 3HaHUN https://m.edsoo.ru/00adb33c
101 PesepBHbIil ypok. O0001ICHHE 1 22.05.26

CUCTeEMAaTHU3al U 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

101



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsbl
Ilepnonnueckuil 3aK0H.
bubnuoreka [IOK
1 [leproanueckas cuctemMa XUMUYECKUX 1
https://m.edsoo.ru/00adb59
anemeHToB 1. 1. Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
2 XUMHUYECKUX IJIEMEHTOB IEPBBIX TPEX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
[IEPHOJIOB
3 Knaccugukanus 1 HOMEHKIaTypa 1 bubmmnorexka HOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XMUMUYECKOI CBSI3U U TUIIBI 1 bubmuoreka [IOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no teme
5 «IToBTOpeHue u yriy0ineHue 3HaHu 1 1
OCHOBHBIX Pa3/ieNIoB Kypca 8 kjacca»
5 Knaccuukanus XuMH4ecKuxX peaxkiui 1 bu6muoreka [JOK
10 pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHYECKOMN
7 eakuu. IToHITHE 0 TOMOT€HHEIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEAKIIHAX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.
bu6nunoreka LIOK
8 @DaxTophl, BAUSIIOUINE HA CKOPOCTh 1

XHUMHYSCKOMN PE€aKIMU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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XUMHYECKOI'O paBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6nmorexa [IOK

XMMHYECKHUE CBOMCTBA, MOJyYEHUE,

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKOMN
10 nccorranu. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
8 HHat. https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HoHHbIe ypaBHEHUS peaKil Bubmiorexa OK
yp peartt https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAaHUI1 B CBETE IPeACTaBICHUI 00 Bubmiorexa OK
. et https://m.edsoo.ru/00add5d8
AJICKTPOJUTUYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 PENCTABIIEHUNA 00 DIIEKTPOJIMTHYECKON buGnuorexa [IOK
pedl p https://m.edso0.ru/00add8b2
IUCCOLIAIIAN
14 ITonsTue o THApOIN3E CONIEU bubnmorera IOK
b https://m.edsoo.ru/00add9d4
bubmmoteka IIOK
15 7|
O00011IeHIE U CUCTEMATH3aIU 3HAHUI httos://m.edsoo.ru/00addd12
ITpakTuyeckas padora Ne 1. «Pemenune bubmmoreka HOK
16
JKCIIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 o teme
17 «DIIEKTPOIUTHYECKAS TUCCOLIMALIS bubnnorexa LOK
p A THHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO01ast XapakTeEPUCTHUKA TaJIOTEHOB.
18 XHI;IquCKI?/Ie CBI:)I\/'ICTBa Ha IIpUMepe bubnnorexa [JOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 Xnoposonopoa. ConsiHasi KUCIIOTa, Bbubmuotexa [JOK

https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00adcade
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IIPUMEHECHUC

[Ipaktuyeckas pabora Ne 2 o Teme

bu6nmmoreka [IOK

20 «[TonyuyeHne COIIHOM KUCIOTHI,
i i . https://m.edsoo.ru/00ade348
u3yueHue e€ CBOHCTB»
Boruncnenus no ypaBHeHUsIM
21 XUMHYECKHUX PEAKIIUN, €CIIH OUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
23 Haxompz[eHHe CephI I/I(beé COCI[I/IHCI;){I/Iﬁ B bubmorexa OK
p ’ https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBojopoi, cTpocHHE, (PU3HUECKUC U bubnnoreka [JOK
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE ITPOMBIIIJIEHHOTO criocoba
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubmuotexa [IOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIlen cpelibl COETUHEHUSIMU
cepsl
97 Brruucnenue MaccoBoil 40JIM BBIXO/1a but6mmorekxa [IOK
MIPOAYKTa PeaKkuu https://m.edsoo.ru/00adec8a
OO6m1ast XapakTeprucTHKa SJIEMEHTOB
but6mmorekxa [IOK
28 VA-rpynmnsl. A30T, pacripocTpaHeHHE B

npupone, (I)I/ISI/I‘-ICCKI/IC 1N XUMHYCCKHEC

https://m.edsoo.ru/00adeeab
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CBOICTBa

AMMHaK, ero Gu3nvecKue u

bu6nmmoreka [IOK

29 XAMHUYECKHE CBOMCTBA, MOJIYYCHUE U
I https://m.eds00.ru/00adf004
MIPUMCHEHUE
[IpakTrueckas padota Ne 3 o Teme
30 «[lonydeHne aMMHaKa, U3y4eHUE ero bubmorexa LOK
. v » 15X https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, e€ GU3nIecKue u bubnunoreka LIOK
XHMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATBHBIX

32 100OpeHnil. XUMHUYECKOE 3arpsa3HeHNe buGnuorexa [IOK
YROOP . P https://m.edso0.ru/00adf518
OKpY>Karolen cpeabl COeTMHEHUIMU
azoTa
Dochop. Oxcun dhochopa (V) u

33 (1)00((11))0 pHaﬂ KI/ICJ'I((i))Ta q)Q)IESI/I(lIe)CKI/Ie " bubmorexa LOK

P . https://m.edso00.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOJIyYeHHE
Hcnons3oBanue pocdaTtoB B KauecTBe

34 MUHEPATIBHBIX YI0OpPEHUH. bubmuotexa [IOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepon, pacnpocTpaHeHue B IpUpPO/IE, bubmuoreka [IOK

35 .

(dbu3UYecCKre U XUMHUYECKHE CBOMCTBRA https://m.edsoo.ru/00adfd9c
Oxcunsl yraepona, ux pusudeckue u

36 XHMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuoreka [{OK
MPOOJIeMBI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepona (1V)

37 VronpHas KUCIoTa U €€ COln bu6nunorexa LIOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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[IpakTrueckas padota Ne 4 o Teme
"[lony4yeHue yriieKuciaoro rasa.

https://m.edsoo.ru/00ae006¢c

bubnunorexa LIOK

38
KadectBennas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHUS 00
39 OpraHMYeCKHUX BEIIECTBaX KaK O bubmotexa [IOK
P https://m.edso0.ru/00ae054e
COEIMHEHUSX yIiepo/ia
40 KpeMuunii u ero coeiuHeHUs buGnuorexa [IOK
P https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubnunoreka LIOK
«BakHele HeMeTauIbl 1 UX https://m.edsoo.ru/00ae0bf2
COCIMHEHMUS
Kontponbnas padota Ne3 no teme

42 «BaxHelmme HeMeTaIIbl U UX bubnmorexa IOK

https://m.edsoo.ru/00ae0el8
COCIMHEHMUS
OO6m1ast XxapakTepruCTUKa XUMUYECKHIX
9JIEMEHTOB — METAJIJIOB.

43 Meranaeckas CBsI3b U bubmmoreka IIOK
MEeTaJUTNYECKast KpUCTaJInyecKas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METaJIJI0B
XUMUYECKHE CBOMCTBA METAJIJIOB.

44 OIEeKTPOXUMHUECKHI P HAIPSHKEHUH bubmmorexa TIOK

P p p https://m.edsoo.ru/00ae1156
METAJIJIOB
OO6mme crmocoOb! MOTYyIEHUST METAJLIOB.
bu6nunorexa LIOK
45 CrnnaBel. Beruncienus no ypaBHeHUSIM

XHUMHUYCCKUX peaKHHﬁ, €CJIM OAUH U3

https://m.edso0.ru/00ae1156
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PE€ArcHTOB COACPIKUT IPUMECHU

46 [TonsATHE O KOPPO3UH METAIIIOB bubmorexa LIOK
https://m.eds00.ru/00ae1278
bubnuorexa [{OK

47 Wenotinbie MeTaIE! https://m.edSO(])_.[ ru/00ael4b2

48 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KU bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2

49 [IlenouHO3eMENbHBIC METAILIIBI — bubnuorexa [JOK

KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael5e8

50 Baxneiiime coequHEHNS KaJIbITUS bubmorexa LIOK
https://m.edsoo.ru/00ae15e8

51 O06o0011IeHre U CUCTEMAaTH3allUsl 3HAHHIMA

59 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubnuoreka [IOK

YCTPaHEHUS https://m.edsoo.ru/00ae1886
IT 0
o | oG
| https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bu6mmoteka IIOK
>4 Amouninii https://m.edSO(])_.I ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubmmoreka HOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
but6mmorekxa [IOK

56 Kereso https://m.edsoé.I ru/00ael1d86

57 OKcuIbl, THIPOKCHIBI U COJIH JKeme3a but6mmorekxa [IOK

(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6

58 O06o001IeHre U cucTeMaTr3aIus 3HaHHIA

59 [IpakTuueckas padora Ne 7. Pemenue bu6muoreka [JOK

OKCIICPUMCHTAJIbHBIX 3a/la4d IO TCMC

https://m.edsoo.ru/00ae3de8
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«Baxxuennime MeTayibl 1 UX
COEIHEHUS

Beruucnenus no ypaBHeHHUIM
XUMUYECKUX PEAKLUH, €CIIM OUH U3

peareHToB J1aH B U30BITKE UITU bubmmoreka [JOK
60 1
COACPKUT puMecH. Beruncienus https://m.edso0.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTA
peaxkuuu
61 O0001IeHNEe ¥ CHCTeMAaTH3alUs 3HAHUN 1
KonTponbnas pabota Ne4 mo teme
62 «BaxuHenme MeTauibl 1 UX 1
COCITUHEHUS
63 BemiecTBa u maTepuaisl B 1 bubnunoreka LIOK
MOBCEIHEBHON XKU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubmuoreka [IOK
OKpY>Karollen cpeibl https://m.edso0.ru/00ae4270
65 Ponb xumuM B perieHny sK0JI0rHYECKUX 1 bubmuoteka [IOK
npodIem https://m.eds00.ru/00ae4270
66 PezepBHblit ypok. O6o011eHNE U 1 bu6moteka [IOK
cucTeMaTu3als 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O600611eH1E 1 1 bubmuoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O600111eHNE U 1 bubmuoteka [IOK
cHCTEMaTH3aINsI 3HAaHUH https://m.edso0.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBI

8 KVIACC

Kox
NpoBEePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOIM
00pa3oBaTeJLHO MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

PacKphIBaTh CMBICI OCHOBHBIX XMMUYECKHMX MOHATHI: aTOM, MOJIEKyJa,
XUMHYECKHM 3JIEMEHT, IPOCTOE BEILECTBO, CI0XKHOE BEILECTBO, CMEChH
(omHOpOIHAs U HEOAHOPOJHAs), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHas
U MOJIEKYJIIpHAs. Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10Ji1 XMMHYECKOIO 3JIEeMEHTa B COEAMHEHUM, MOJISPHBIH
00BEM, XUMHYECKas peakuus, KilaccupuKanus peakuuid: peaxuu
COCIMHEHUS, PEAKLUUU PA3I0KEHUS, DPEAKIUM 3aMEUICHMs, DPEaKINU
oOMeHa, 7K30- U DHHAOTEPMUYECKHE pEaKIMH, TermaoBold 3ddext
peakuuu, pacTBOp, MaccoBas ~ JOJsA  BellecTBa  (IIPOLEHTHas
KOHIIEHTpallusi) B pacTBOpE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHUH H

MMPUMCHSATDH OTU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/HZ

13

UCIOJIb30BaTh XMMMUYECKYI0 CHUMBOJIUKY JJI COCTaBlIeHUS (opMyI

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/II‘;I

14

1.5

1.6

PaCKpbIBATb CMBICJII 3aKOHOB COXpPAaHCHUSA MACChbl BCHICCTB, IOCTOAHCTBA

CoCTaBa, aTOMHO-MOJICKYJIIPHOT'O YYCHUs, 3aKOHA ABOFa)IpO
OMNpeACIATh BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6PIHapHBIX COCINHCHUAX

KJIaCCU(UIIMPOBATh XUMHUYECKHE peakuuu (0 YHUCIYy U COCTaBYy

YUYacCTBYIOUIMX B peakIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)

1.7

BBIUUCIIATE OTHOCHUTCIBHYIO MOJICKYJISAPHYHO W MOJISIPHYHO MACChI

BC€IICCTB

1.8

BBIUHCIISATH MAacCOBYIO JIOJI0 XHMHYECKOro JJIeMeHTa Mo (opmyre

COCIUHECHMS,




1.9

BBIYHUCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPEC

1.10

2.1

MNPUMCEHATh €CTCCTBCHHOHAYYHBIC METOAbBI ITIO3HAHUA — Ha6J'IIO,Z[eHI/Ie,

U3MEpPEHUE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICJICHHBIN)
ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY»

PaCKpBIBATH CMBICII OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: OKCHJa, KHuCJIOTa,

OCHOBAHHE, COJIb

2.2

2.3

OonmpeACIATh IMPUHAMJICIKHOCTE BEIICCTB K OHpe,Z[CJ'IéHHOMy KJIaccy

COeMHEHUH 1o Gopmynam

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapaKTCPpHU30BaATb (OHI/ICLIBaTL) O6H_II/Ie XMMHYECKHE CBOMCTBA BCIICCTB
Pa3INYHBIX KJ1aCCOB, IMOATBECPKAAA OITMCaHHEC ImpuMepamMunu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHMMOCTH oT ux
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH [IIPOTCKAHUA XUMHYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh ~ NpaBUJaM  [OJIb30BAHUS  XUMHUYECKOW  MOCYJIOH H
mabopaTOpHBIM O0OpY/ZOBaHUEM, a TaKXKe IpaBUjiaM OOpaIleHUust C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSAMH 10 BBIMOJIHEHUIO
na6opaTopHHx XUMHUYCCKUX OIBITOB IO IOJYYCHHUIO H c061/1paHmo
ra3oo0pa3HbIX BeHIECTB (BOAOpOAA W KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAETEHHON MAacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh W NPOBOJUTH  XMMHYECKHE  DKCIEPUMEHTHI  TIO
pacrlo3HaBaHUIO PACTBOPOB  WIEJIOYed U KHUCIOT C  TOMOIIBIO

UH/IMKAaTOpOB (JIakKMycC, (eHOIPTATCHH, METUIOPAHXK U APYTHE)

2.7

MMpOBOAUTDH pvaéTH 10 YPaBHCHHUIO XUMHYSCKOMN pcaknuuu

3.1

I[To Teme: «llepuonuueckuii 3akoH u Ilepuognueckas cucrema
xumuyeckux snemeHTtoB J[. WM. MenaeneeBa. CrpoeHue aroMos.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN)

PaCKpeIBaTh CMBICII OCHOBHBIX XHMHYCCKHUX MMOHSITHM: AApO aroma,
3J'IeKTp0HHBII71 clioit aToMa, aToOMHasa 0p6I/ITaJ'IB, paauyc aroma,
XUMHYCCKass CBA3b, IIOJApHAA W HCIOJIAPHAsA KOBAJCHTHAsA CBA3b,
QJICKTPOOTPULATCIIbHOCTL, NOHHAA CBA3b, HOH, KATUOH, dHUOH, CTCIICHb

OKHCJICHHUA

3.2

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




3.3

3.4

3.5

3.6

3.7

ONKCBHIBATh M XapaKTepH30BaTh TaOmUuHyo0 ¢Gopmy I[leprnomudeckoit
CHUCTEMBl XHMHUYECKUX OJJIEMEHTOB: pa3NU4aTh TIOHATUS <«TJIaBHAS
noarpymnma (Arpynmna)» u «modounas noarpynna (brpymma)y, «Maibie

U «OOJBIIHEY TIEPUOJIBI

packpsiBaTh cmbica Ilepuommueckoro 3akona J[.MI. MeHnneneesa:
JEMOHCTPUPOBATh MMOHUMAHHUE MEPHUOJUUYECKON 3aBHCHUMOCTH CBOMCTB

XMMHUYECKHUX AJIIEMEHTOB OT UX M0J0KeHUs B [lepuoanueckoii cucreme

COOTHOCHUTH  OOO3HA4YCHHS, KOTOpbIE  HMMEIOTCI B TabmMIe
«ITepuoguueckas cucrema xumudeckux aemeHtoB .M. MenneneeBay ¢
YUCJIIOBBIMU ~ XapaKTEPUCTUKAMH  CTPOCHUS aTOMOB  XMMHYECKHUX
ANIEMEHTOB (COCTaB W 3aps] sjapa, oOOIIee YHCIO0 JJICKTPOHOB M

pacnpeziesieHue UX M0 3JIEKTPOHHBIM CJI0SM)
ONPENIETATh CTENEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COCTUHEHUAX

OIpeaciisiTb BU XHUMHYECKOH CBSI3U (KOB&J’ICHTH&H u I/IOHHaSI) B

HCOPTaHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUA

ITo Teme: «BemecTBo U XUMHUYECKas peakuusa»

11

pacKpbIBaTb CMBICII OCHOBHBIX XMMHYECKHMX IOHSTHH: pacTBoOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJUTHI, BJIEKTPOJUTHYECKAss JAUCCOLMAIIMS,
peaknMu HMOHHOrO OOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHCIIUTEND,
BOCCTAHOBUTENIb,  OKUCIIEHME U  BOCCTAHOBJICHME,  aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHYECKas  CBsI3b  (KOBaJCHTHas,  HOHHaf,
MeTaJlJIM4ecKasi), KpUCTalJIM4ecKas pemeérka, CIUIaBbl, CKOpPOCTb

XUMHUYECKOH pCaKknuun

1.2

HIUTIOCTPUPOBATL B3aWMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATUH U

IMPUMCHATH OTU IMMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATb YpPaBHCHUA 3J'ICKTpOJ'IPITPI‘ICCKOﬁ JUucconmanum  KHUCIOT,

LIeJI0YE M COJIEH, IOJHBIE M COKpPAILEHHBIC YPAaBHEHMS peakLUil




WOHHOTr0 oOMeHa

14

1.5

paCKpeIBaTb CYHIHOCTHh OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTABJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKLuil
IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU peaKkiuu

Ilo temam: «Hemertamipl U uX coeauHeHus» U «MeTauibl U HUX

COCAUHECHUA»

2.1

2.2

2.3

2.4

2.5

XapaKTepu30BaTh (OMHUCHIBATh) OOIME U ClenU(PHIECKue XUMHYECKUE
CBOMCTBA TMPOCTHIX M CJOXHBIX BEIIECTB, TOATBEPXKIAs OMUCAHHE
NpUMEpPaMU MOJICKYJISIDHBIX M WOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX

XAMHYECKHUX PEaKUi

COCTaBJIATb YPABHCHUA peaKHHﬁ, MOATBCPIKAAOIMIUX CYHIECCTBOBAHNC

TCHETHYCCKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

IMPOrHO3NpPOBaATh CBOMCTBaA BCIICCTB B 3aBHUCHMMOCTHU OT HUX CTPOCHUA,
BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBHSIX

CIeNOBaTh  MpaBWjiaM  IMOJIb30BAaHUSA  XUMHUYECKOM  MOCYyIOM U
nabopaTopHbIM 000pyAOBaHHEM, a TakXKe MpaBHIIaM OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIUSAMH II0 BBINOJHEHHUIO
71ab0paTOPHBIX XHUMHUYECKHUX OIBITOB MO TMOJYYEHUI0O U COOMPAHMIO

ra3o00pa3HbIX BEILECTB (aMMMaKa U YTIIEKHCIIOro ra3a)

MMPpOBOANTH pcaKkuuu, MOATBCPIKAAIOIIUC Ka4yeCTBEHHBII COCTaB
pa3IMYHBIX BEIIECTB: PACMO3HABaTh OMBITHBIM MYyTEM XJIOPH-, OPOMHI,
wonaua, kapobonar, Qocdar, cunmkar, cynbdar, THUIPOKCUINOHBI,
KaTHOHBl aMMOHHMSI, MOHBI M3YUEHHBIX METAJIJIOB, MPHCYTCTBYIOIINE B

BOOHBIX paCcTBOpax HECOPTraHNYCCKUX BCIICCTB

[To Teme: «XuMUs 1 OKpy>Karomas cpeiar

3.1

3.2

PacCKpbIBaATb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSATHUH: HI[K BCIICCTBA,

KOppO3Hs METAJUIOB

MIPUMEHATH OCHOBHBIE OTIEPAIIMH MBICIIUTEIILHOMN JESTETFHOCTH — aHAIHN3
U CHHTE3, CpaBHEHHE, OO0OOIIeHHE, CHUCTEMATH3aIUIO, BBISBICHHE
MPUYUHHO-CICACTBEHHBIX CBSI3€M — JJIsi U3yYEHUs] CBOMCTB BEIIECTB
XUMUYECKUX PEAKIUH; EeCTECTBEHHOHAYUHbIE METOJIbl IO3HAHUS —
HaOJI0/IeHUe, U3MEPEHNE, MOJEIUPOBAaHUE, SKCIIEPUMEHT (pEeasibHbII U

MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa
1

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

[Ipenmer xumuun. Posib XUMUM B KU3HU YEIOBEKA. XMMHS B CUCTEME HayK. Tena u

BCIIIECTBA. dusnyeckue CBOMCTBA BCIICCTB. ArperaTHoe COCTOsIHHEC BCILICCTB

1.2

1.3

[TonsTe o Meronax mo3HaHusi B xuMuu. Yucrteie BemecTBa U cMmecu. CrocoObl
pas3zaeneHus cMecen
ATOMEBI 1 MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.

HpOCTLIe H CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’ICKy.]'ISIpHOG Y4CHHUC

14

XumMuueckas (I)OpMyna. BajleHTHOCTHP aTOMOB XWMHYECKHX DJIEMCHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCHICCTB. OtHocurtenbHas aromHas Macca. OTHOCUTEIIbHAS

MOJICKYJISIpHAs Macca. MaccoBas 1o XUMHYECKOI'0 DJIEMEHTA B COSIMHEHUU

1.5

1.6

1.7

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBSI3b  KOJIMYECTBA,
Macchl M 4YHCla CTPYKTYPHBIX EIMHHI] BemlecTBa. Pacuérel mo dopmynam

XUMHNYECKUX COC}II/IHCHI/Iﬁ

dOu3nyuecKkne U XUMHUYICCKHUE SIBIICHUS. XUMUIeCKast peaKkuusga u e€ IMPU3HAKH. 3aKkoH
COXpPAaHCHUA MACChbl  BCIHICCTB. XHUMHYECKHUE YpaBHCHHA. KJ'IaCCI/I(l)I/IKaI_II/IH

XUMHUYECKUX PeaKiuii (COeIUHEHMS, pa3JIOKEHUSs, 3aMeleHUsI, 0OOMEHA)

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, ¢ MpaBUIaMu
paGotbl B jabopartopuu M mpuéMamu  obOpamieHuss ¢ J1a0opaTOPHBIM
o0opy/noBaHUEM, H3ydye€HHUE U OINucaHue (UINYECKUX CBOHCTB 00pa3loB
HEOPraHMYECKUX BEILECTB, HAaOM0/IeHHe (U3NUEcKuX (TJIaBlieHHE BOCKA, TasHHUE
JIbJa, pacTHUpaHUe caxapa B CTYIKe, KHIEHHE M KOHAEHCalus BOJbI) U
XUMHUYECKHX  (TOpeHHEe  CBeYM,  MPOKAJMBaHME  MEJHOHW  INPOBOJIOKH,
B3aUMOJICHICTBHME MeJla C KHUCIOTOW) SIBJICHHWH, HAONIOACHUE U OIUCaHUE
IIPU3HAKOB  NPOTEKAaHUS  XMMHUYECKMX  peakuuid  (pasjloKeHue  caxapa,
B3aMMO/ICIICTBIE CEPHON KHUCIIOTHI C XJIOPUIOM Oapusi, pa3ioxeHHe T'MAPOKCHIA
menu(ll) npu HarpeBanuu, B3amMoJieiicTBUE XxKene3a ¢ pactBopom comu meau(ll),
M3y4eHHe CIOCOOOB pa3feIeHHs] cMeceil (C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBIAPUBAHKE, IUCTHIUIALNSA, XpoMaTorpadus), NpoBeIeHNe OYUCTKN TTOBAPEHHOM

COJIH, Ha6J'IIO,Z[€HI/IC n OIIMCaHHEC PE3YIbTAaTOB IIPOBCACHUA OIIbITAQ,




2.1

2.2

2.3

WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS Macchl, CO3JaHhe MOJeNel MOJEeKYI

(1apocTepKHEBBIX )
Baxwnerinume npencraBuTeNn HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopog — 3aeMEHT U MpPOCTOE
BemlecTBo. Haxoxaenwe kuciopojga B Npupoae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcunpl. [lpumenenue xkucnopoga. CrocoObl
MOJIy4eHHUsl Kucjiaopoga B Jaboparopuu W MOpomblinuieHHOCTH. Kpyroopor

KUCIoposa B mpupoze. O30H — alIoTponHas MoH(UKALIU KHCIOpoIa

TernoBoit 3¢ (ekT XUMHUUECKOW Peaklnu, TEPMOXUMUYECKUE YPAaBHEHUS, 9K30- U
SHAOTEPMHUUYECKHE peakuuu. TOoIMBO: yroinb M MeTaH. 3arpsA3HEHHE BO3/yXa,

yCuJIeHHE TapHUKOBOro 3¢ dekra, pa3pylieHrne 030HOBOTO CIIOs
Bonopox — anmemeHT M mpoctoe BeiecTBo. HaxokieHue BOIOpoJa B HPHPOJE,

(bH3quCKHe Hn XUMHYCCKHE CBOﬁCTBa, IIPUMCHCHHC, CITIOCOOBI MOJIYy4YCHUA. Kucnorer

H COJIN

2.4

Mounsipabiii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YPaBHEHUSIM

2.5

dusnyeckue cBoricTBa Boabl. Bona kak pactsopurens. PactBopsl. Hacsiennsie u
HEHaCBILICHHbIE pPacTBOphl. PacTBopuMoOcCTh BemiecTB B Boje. MaccoBast JoJs
BELIECTBA B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJbl. OcHOBaHusA. Posb pacTBOpoB
B IIpUpOJI€ W B XKM3HU 4esioBeKka. KpyroBopoT BOJbI B IpuUpojie. 3arps3HEHHE

MMPUPOAHBIX BOM. OxpaHa " OUYMUCTKA NPUPOAHBIX BOJ

2.6

2.7

2.8

Knaccudpukanus Heopranmdyeckux coenuHeHuid. Oxcuasl.  Knaccuduxanms
OKCHJIOB:  cosieoOpasytoniye  (OCHOBHBIE, KHUCIOTHbIE, aM(OTEpHBIE) U
HeconeoOpasyrone. Homenknarypa oxcuaoB. @DHU3MUECKHE U XUMHYECKHE

CBOMCTBA OKCHJIOB. [loirydeHne okcuaoB

OcnoBanus. Kiaccudukanust ocHOBaHUM: MIENOYN W HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanui. ®PU3MYECKHUE U XMMHUYECKUE CBOWCTBA OCHOBAHUU.

[Tonydyenue ocHOBaHMI
Kucnotel. Knaccudukainums xucinor. Homenkmarypa kucior. Pusnyeckue u
XUMHYECKHE CBOMCTBA KHUCHIOT. Psm aktuBHOocTH MeramiaoB H.H. bekerosa.

HOJ’IY‘{CHI/IC KHUCJIOT

2.9

Comu. Howmenknarypa coneil. ®dusnueckue M XMMHUYECKHE CBOMCTBA COJIEH.

[Tonyuyenue conen

2.10

I'enernueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX CO@,I[I/IHGHI/Iﬁ

2.11

XUMUYECKUH SKCIEPUMEHT: Ka4eCTBEHHOE OIpe/IeJIeHHE CONEePKaHUs KHCIOopoaa




3.1

B BO3AyXe, IOJy4YeHHE, COOMpaHue, pacllo3HaBaHWE M M3yUYE€HUE CBOMCTB
KHUCJIOPOAa, HAaOMIOEHHE B3aWMOJICHCTBHS BEIIECTB C KHCIOPOIAOM M YCIOBHS
BO3HHUKHOBEHHUS U IpEKpalleHusi ropeHus (moxapa), 03HaKoMJIeHHe ¢ 00pa3laMu
OKCHJIOB ¥ OIMCAaHHWE WX CBOWCTB, MOJy4YeHHE, cOOMpaHHEe, pacllO3HaBaHWUE WU
M3Y4YE€HHE CBOMCTB BOAOpoa (FOpeHHe), B3aUMOJCICTBHE BOJOPOAA C OKCHUAOM
meau(ll) (Bo3MOXKHO MCIONIb30BaHKE BUACOMATEPUATIOB), HAOIIOACHUE O00PA3IOB
BELIECTB KOJMYECTBOM 1 MOJb, HCCIEeOBaHUE OCOOEHHOCTEH pacTBOpPEHUs
BEUIECTB C Pa3JIMYHOM pacTBOPUMOCTBbIO, IPUTOTOBIEHHE PACTBOPOB C
ornpeaenéHHON MaccoBOU JI0JIEi pacTBOPEHHOTO BEIIECTBA, B3aUMOIEHCTBHE BOJIbI
¢ MertajulamMu  (HaTpueM ©  KaublueMm)  (BO3MOXHO  HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), OIpPEAETICHHE PACTBOPOB KHUCIOT U IIEIOYEeH C MOMOUIBIO
WH/IMKATOPOB, HWCCIIEJOBaHHE OOPa3IOB HEOPTaHMYECKHX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAONIOACHUE M3MEHEHHUS OKPAcKH MHAMKATOPOB B PacTBOpax KHUCIOT U
uiesnioueld, u3ydyeHue B3aumojeinctBus okcuga menu(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCIOT C MeETalJlaMH, peakuil HeWTpaau3aluu, I[OJIy4eHUe
HEPACTBOPUMBIX OCHOBAHMMU, BBITECHEHHE OJHOIO METajula JAPYTUM U3 pacTBOpa
CONIM, pEIICHHE SKCIePUMEHTANBHBIX 3a1ad 1o Teme «BaxHeiinne Kiacchl

HCOPTraHNYICCKUX COGHHHCHHﬁ)}

[Iepnonnueckuit 3akoH u [lepuoanueckas cuctema XMMUYIECKUX d1eMeHToB [1.1.
Menpeneesa. CtpoeHue aToMoB. XUMUYecKasi CBsA3b. OKHCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PCAKIINN

[lepBble MOMBITKH KJIACCU(UKALIUKA XUMHUECKUX 3yieMeHTOB. [loHsTHE O rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U INEIOYHO3EMENbHbIE METaJIbl, TaJlOreHBI,
WHEPTHBIE Ta3bl). OJIEMEHThI, KOTOpble O00pa3yloT aM(pOTEpHbIE OKCHUIBI H

THUAPOKCHUBI

3.2

[Tepnonnueckuit 3axoH. Ilepuoguyeckas cucrema XMMHYECKUX 3yeMeHTOB J[.M.
MenneneeBa. Kopotkoneproanas u anuHHonepuoaHas ¢opmsl [lepuoandeckoit
cucteMbl xumudeckux osnemeHtoB JI.MI. MennaeneeBa. Ilepuonbl u rpymnmsl.

Ddu3nuecKuil CMBICI MOpAAKOBOIO HOMEpPA, HOMCPOB IIEpHUOAa U I'PYIIIbI 3JICMCHTA

3.3

Crpoenue aromoB. CoctaB aToMHbIX sifep. M3orombl. DnektpoHbl. CTpoeHUE
AJIEKTPOHHBIX  O0OJIOYEK aTOMOB TMepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuonnueckont cucremsl .M. MenaeneeBa. XapakTepuCTHKAa XHUMHYECKOIO

3JIEMEHTa Mo ero nonoxkenuto B [lepuognueckoii cucreme [I.1. Menneneena

3.4

3aKOHOMepHOCTI/I HU3MCHCHHA  paadyCca aTroMOB XHUMHYCCKHUX  JJICMCHTOB,

METaJNIMYECKUX U HEMETAJJIMYEeCKUX CBOMCTB IO Tpynnam v rnepuoaam. 3HayeHue




3.5

[Tepuonuueckoro 3akoHa W IleproanyecKkoil CUCTEMBbI XMMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npakTuku. .M. MeHnneneeB — y4€Hblil U IpaskJIaHUH
Xumunueckass cBsi3b. KoBasieHTHast  (moyispHas W HEMNOJsIpHAsi)  CBS3b.

9J'IeKTpOOTpI/II_[aTCJ'II)HOCTB XHMHYECKHX 31eMeHTOB. MloHHas CBA3b

3.6

3.7

9 KVIACC

Kox

Crenenp oxkucineHuss. OKHCINTEIbHOBOCCTAHOBUTENBHBIE peakuuu. [Ipomecchbl
OKHCJIEHHS B BOCCTaHOBJIEHHI. OKHUCIUTENIN U BOCCTAHOBUTEIIHN

XUMUYECKUH JKCIEPUMEHT: U3ydeHHe oOpas3loB BEIIECTB METAUIOB M|
HEMETAJIJIOB, B3aUMOJEHCTBHE THAPOKCHIA LMHKA C pacTBOpaMH KHCIOT H
LIEJI0YEH, INPOBEIACHUE OIBITOB, MIUIFOCTPUPYIOIIUX IPUMEPbl OKHUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIX peaKquI (ropeHHe, PCaKlu pa3ioOKCHUA, COC,Z[I/IHCHI/IH)

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BeniecTBo 1 xuMuueckas peaKnus. HOBTOpeHI/Ie

11

[Tepuonuueckuii 3akoH. [lepronuueckas cucrema XuMHYecKux 3yemeHToB J[.U.
MenneneeBa. CrTpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH CBOWCTB
XUMUYECKUX DHJIIEMEHTOB TMEpPBBIX TPEX NEPUOJAOB, Kajus, KalblLUs M HX
COCMHEHHI B COOTBETCTBMM C TMOJIOKEHHEM »3JeMeHTOB B llepmoamueckoii

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

1.3

CrpoeHnue BemecTBa: BUAbl XUMUYECKOHN CBA3U. THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEHIECTBA OT THUIIA KPHUCTAUNIMYECKOM PEMIETKH W BHIA
XxuMHuueckoi cBsa3u. Knaccudukaius 1 HOMEHKIATypa HEOPTaHUYECKUX BEIEeCTB
(MexxmyHapoIHas U TpUBHAJIbHAS ). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS
K pa3JIM4HBIM KJIacCaM HEOPraHUYECKUX COECJAUHEHUM, T'€HETUYeCKas CBA3b

HCOPTraHNYCCKUX BCIICCTB

Knaccuukanus XUMUYECKUX peakiMid MO Pa3M4HbIM MpU3HaKaM (10 YHCIy U
COCTaBY Y4YAacCTBYIOLIMX B PEaKIMH BELIECTB, IO TemioBoMy 3¢dexTy, Mo
M3MEHEHMIO CTETIEHEeH OKHMCICHHMS XMMHUYECKUX DJIEMEHTOB, MO 0OpaTMMOCTH, IO
Y4acTHIO KaTaju3aropa). DK30- U 3HJO0TEPMHUUECKHE PEaKluu, TEPMOXUMHUYECKHE

YpaBHCHHA. Ilonsarue o CKOpPOCTH XUMHYSCKOMN pcaKknuun

1.4

[Toustue 06 O6paTI/IMLIX n H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. Ilonsatue o
TOMOI'CHHBIX W T'€TCPOrCHHBIX PCAKIHAX. IlongaTre o XUMHUYECKOM PAaBHOBCCHHU.

cDa.KTOpI:.I, BJIMAIOINHUEC Ha CKOPOCTb XUMHYECKOMN peakiuu " IOJIOKCHUC




XUMHYECKOT'O paBHOBECUA

1.5

1.6

1.7

OKuCINTENbHO-BOCCTAHOBUTEIIbHBIE peaKIuu, JIEKTPOHHBIN OanaHc
OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHOM  PEaKIHH. CocraBiieHue  ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~ PEAKIMA C  MCIIOJIB30BAaHHMEM  METOAA

ANEKTPOHHOTO OasiaHca

Teopust 3IEKTPOIUTUUECKON IHUCCOLMALMU. ONEKTPOJIMUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, aHMOHBI. MeXaHU3M AMCCOLMALMM BELIECTB C Pa3IMYHBIMU BHJIAMU
xuMudeckoi cBs3u. CreneHb nucconmanuu. CHIbHBIE U Cl1a0ble DJIEKTPOJIUTHL.
Peakiun noHHOro oOMeHa. YcCloBHMsSI NpPOTEKaHHWs pPEaKLUHd HMOHHOIO OOMeHa,
IIOJIHBIE U COKpall€HHbIE HOHHBbIE ypaBHEHUs peakuuil. CBOHCTBa KHCIIOT,
OCHOBAaHMH UM coJed B CBeTe MpPEACTaBIEHUH 00 3IEKTPOJIUTHUECKON

nuccounanuu. KauectBeHHbIe peakunu Ha MOHBI. [IoHATHE O TUAPOIU3E CoJIei

XUMUYECKUN O3KCIEPUMEHT: O3HAKOMIICHME C MOJCISIMU  KPUCTAUIMYECKUX
PEIIETOK HEOPraHMYEeCKUX BEUIECTB — METANIOB U HEMeTauioB (rpadura u
azMasa), CIJIOKHBIX BELIECTB (XJIOpHUJA HATpusl); MCCIEIOBAHUE 3aBUCUMOCTU
CKOPOCTH XHMHUYECKOM peakluhd OT BO3ACHCTBHUS pPa3IUYHBIX (PaKTOPOB;
HCCIIEA0BAHUE AIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLECCa TUCCOLUALNN
KHCIIOT, Ielodyed U coJedl (BO3MOXKHO HCIONB30BaHHWE BUIEOMATEPHUAIIOB);
MPOBEJICHUE OMBITOB, WIUTFOCTPUPYIOIIUX MTPU3HAKH TPOTEKAHMS PEAKIIMHA HOHHOTO
oOMeHa (oOpa3oBaHME OcallKa, BBIAENEHUE Ta3a, 0Opa3oBaHWE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakluu pas3ioXeHHs, COCTUHEHUS); pacro3HaBaHHE HEOPTraHMYEeCKHX
BEIIECTB C IOMOIIBK) KAYECTBEHHBIX pEaKUWid Ha HMOHBI; pEUICHUE

OKCIICPUMCHTAJIbHBIX 3a/1a4

2.1

2.2

Hewmeramis! u ux COCINHCHUA

OO6mast  xapakTepucThka rajgoreHoB. (OCOOCHHOCTH  CTPOEHUS  aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CtpoeHue U (U3NYecKue CBOUCTBA MPOCTHIX
BEIIECTB — TallOr€HOB. XHMMHWYECKHE CBOMCTBA Ha MNOpUMEpe  XJopa
(B3auMozielicTBUE C MeTallllaMd, HEMeTallllaMH, LIejJo4aMu). XJIOPOBOJOPOX.
ConsiHasg KHUCIIOTa, XMMHYECKHE CBOMCTBA, MOJyYEHHE, IpuMeHeHue. JleiicTBue
XJIOpa W XJIOPOBOJOPOJAa Ha OpPraHu3M 4YelloBeKa. BakHeilmmMe XJIOpHIbl U UX
HaXO0XJIEHHE B IPUPOJIE

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTpPOEHHs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pusnyeckue CBONCTBA

MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPONHbIE MOAU(PUKALUN KUCIOPOaa




U cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOIOPOJ, CTPOCHHE, (PU3HYECKUE U
XUMHUYECKHE CBOMCTBA. OKCI/II[BI CCPbI KaK MNPCACTABUTCIIM KHUCIIOTHBIX OKCHIIOB.
Cepnas kuciorta, ¢u3MuecKue U XUMHYECKHe CBoiicTBa (oOuime Kak
NPEJCTaBUTENsl KJacca KHCIOT M crnenupuueckue). XUMHUECKHE PpeakiuH,
JeKalMe B OCHOBE IPOMBILIUICHHOTO CIOCO0a MONYyYeHHUS CEPHOM KHCIOTHI.
[Mpumenenne. Conu CepHOM KUCIOTHI, KA4eCTBEHHAs PEakius Ha Cylb(dar-uoH.
Haxoxnaenue cepsl u e€ coeAuHeHH B mpupoje. XUMHUYECKOE 3arps3HEHHe
OKpY)KaloIllell Cpelbl COECIUHEHUSMU CEpbl (KUCIOTHBIE J0XKAW, 3arps3HEHHE

BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS

2.3

2.4

O6mas xapaktepucTtrka 3meMeHToB VA-rpynmnbel. OcOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTEepHbIE CTENEHU OKHUCIEHHUs. A30T, pacnpocTpaHEHHE B MPHUPOJE,
¢busznueckre u XuMuYeckue cBoiicTea. KpyroBopot asora B mpupojae. AMMUak, ero
(du3HYeCKre U XUMHUYECKHE CBOWCTBA, TIOJydeHue U npuMeHeHne. Cor aMMOHUS,
ux ¢puU3NYECKUe U XUMHUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHUA. A30THas KUCIOTa, €€ MojydyeHue, PU3NYECKue U XUMHUYECKHE
cBOiicTBa (0OIIME KakK TMpEACTaBUTENsl Kiacca KUCIOT U cHeruuyecKue).
Hcnons3oBaHre HUTPATOB W COJIEH AaMMOHHS B KadyeCTBE MHUHEpaIbHBIX
ynoopenuit. XuMu4eckoe 3arpsi3HeHNne OKPYKAIOIIEH cpebl COSMHEHUSIMH a30Ta

(KUCIOTHBIE JOXAH, 3arpsI3HEHUE BO3/1yXa, IOYBLI U BOJOEMOB)

®ocdop, amioTponHble MoauduKauu (Gocdopa, (U3NUECKUE U XMUMHUYECKHE
coiictBa. Oxcun pocdopa(V) u gochopHas kucnora, Gpu3ndeckue U XUMUYECKHE
cBoiicTBa, mosyueHue. lcmnonb3zoBanue @ocharoB B KauecTBE MHUHEPaAIbHBIX

ynoopenuit

2.5

OOmast xapakrepuctuka »3jieMeHTOB |VA-rpynnsl. OcoOEHHOCTH —CTpOEHHS
aTOMOB,  XapaKTepHble  CTENEHU  OKUCJIEHUA.  YTJIEepoH,  aJuIOTPOIHbIE
MOTUGUKAINK, PACIpPOCTpaHEHHEe B TpUpoAe, (HU3MUECKHEe W XUMHUYECKHE
cBoiicTBa. AncopOuusi. Kpyrosopor yriepoga B npupoae. OKCuabl yriepoaa, ux
¢usznveckne W XWMHUYECKHWE CBOWCTBA, JCHCTBHE Ha JKUBHIE OPTaHU3MBEI,
MOJIyYeHHe M MpPUMEHEHHE. DKOJOTMUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCHJIOM
yriaepona(lV); rtumore3a r1100adbHOTO TOTEIUICHUS KJIMMAaTa, IMMapHUKOBBIN
3¢ dexT. YronbpHas KUCIOTa U e€ CON, UX (PU3NYecKre U XMMUYECKHe CBOWCTBA,
nmoiydeHne W TpuMeHeHWe. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMILIMHE, TPOMBIIIJICHHOCTH M CEBCKOM

XO035MCTBE

2.6

HepBOHa‘IaJ'IBHBIe MOHATHS 00 OpPraHuM4Y€CKUX BCHICCTBAX KaK O COCIUWHCHUAX




2.7

yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TIMIEPUH, YKCYCHAs KUCIIOTA).
Nx cocrtaB u xummmuueckoe crpoeHue. [loHSITHE O OHONIOTHYECKH BaXKHBIX
BELIECTBAaX: JKUpax, Oenkax, yrieBoJax — W HUX pOJU B KHU3HU UEJIOBEKa.

MaTepI/IaJIBHOe CANHCTBO OPraHUYCCKHUX U HCOPraHUICCKUX COGIII/IHGHI/Iﬁ

Kpemuui, ero ¢usndeckne U XUMHUYECKHUE CBOWCTBA, IMOIYYEHUE W MPUMEHEHUE.
Coenunenus xkpemHuss B mnpupone. OOmme npencraBieHus o0 oOKcuue
kpemuus(1V) u xpemaueBoii kucnore. CHIMKATBI, WX HCIOJNB30BAHHE B OBITY,
MEAMIIMHE, [POMBIIJICHHOCTH. BakHelme  cTpouTeiabHble  MaTepUabl:
KepaMuKa, CTEeKJIO, IIEMEHT, OeToH, kene300eToH. I[IpoOiieMbr Oe3omacHOro

HCITIOJIb30BAHHA CTPOUTCIIbHBIX MATCPHUAJIOB B HOBCGﬂHCBHOﬁ JKHU3HHU

2.8

XUMUYECKUN JKCHEPUMEHT: HW3Yy4YeHHEe O0Opa3lloB HEOPraHMYeCKHX BEIIECTB,
CBOMCTB COJISTHOM KUCITIOTHI; MPOBEJCHUE KAaUeCTBEHHBIX PEAKIIUNA HA XJIOPU-UOHBI
Y HaONI0/IeHUe MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpaXkarouiue Gu3nYecKue u
XUMHUYECKUE CBOMCTBA TAJIOTCHOB M MX COCAMHEHHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB); O3HAKOMJICHHE C OOpa3lamM XJIOPHIOB (TaJIOr€HU]IOB);
03HaKOMJIEHHE C 00pa3amMu cephl U €€ COETUHEHUSIMU (BO3MOXHO HCII0JIb30BAHUE
BUJIEOMATEPHAIIOB); HAOIIOIEHNE Mpollecca OOYIIIMBaHUS caxapa IMOJ AeWCTBUEM
KOHIUEHTPUPOBAHHOM CEPHOM  KHUCIOTHI; H3YyYCHHE XUMHYECKHX CBOMCTB
pa30aBIeHHON CEPHOI KUCIOTHI, MPOBEIEHUE KaYeCTBEHHON PEeaKIMi Ha Cymbdar-
WOH M HaO0oeHHE TpHU3HaKa e€ MPOTEKaHHs; O3HAKOMJIEHHWE C (U3HUUECKUMU
cBoiicTBamu a3zota, Qochopa M uX coeaUHEHUN (BO3SMOXKHO HCIIOJIB30BAHUE
BHJIEOMATEpPHAIOB), 00pa3liaMu a30THBIX U (OCHOPHBIX YAOOpPEHUH; MOTydeHHE,
coOupaHue, paclo3HaBaHWE€ U W3YYCHHE CBOWCTB aMMHaKa; TMPOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUA U (ochaT-uOH U M3yUYCHHUE MPU3HAKOB
MX IPOTEKaHMs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO HCMOJIb30BAHUE BHJICOMAaTEPHAJIOB); HU3y4YECHHUE MoJenen
KPUCTANTMYECKUX peIIEToK anMasa, Tpaduta, ¢yiepeHa; O3HAKOMIIEHHE C
MPOIIECCOM  aTCOPOIMKA  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOTa3a; MOMyuyeHHe, COOMpaHue, paclio3HaBaHWE W W3Yy4YCHUE
CBOMCTB YTJIGKHCIJIOTO Ta3a; MPOBEJACHUE KauYeCTBEHHBIX PEAKIMi Ha KapOoHaT- U
CUJIMKAaT-UOHbl W HW3Y4YEHUE TNPHU3HAKOB MX MPOTEKAHUs; O3HAKOMIIEHHUE C
MPOAYKIIMEH CHUJIMKATHOW TPOMBIIUICHHOCTH; pEeIIeHHE HSKCIEePUMEHTATBHBIX

3aJ1a4 1o TeMe «BakHelIe HeMeTaIUIbl M UX COSIUMHECHU

Meramnsl 1 uX COCOAUMHECHU

3.1

O6H135[ XapaKTEPUCTUKA XUMHYCCKUX DJIEMCHTOB — MCTAIJIOB HAa OCHOBAHHHU HX




3.2

nojoxxenus B Ilepuoguueckoil cucreme XumMuyeckux anemeHtoB  J[.U.
MenpneneeBa u ctpoeHust aromoB. CTpoeHue MeTayioB. Merayuinueckas CBsi3b U
MeTa/UTMYecKass  KpUCTAUIMYEcKas  peméTka.  DICKTPOXMMHUYSCKHH  Psij

HaIpsHKEHUN METaJUIOB

Ou3ndyecKkue W XUMHUYECKHE CBOHCTBA MeTauioB. OO0ImMe CrnocoObl MONydeHUs
MeTa/uioB. [IoHSATHE O KOPPO3WM METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CriaBbl (CTainb, 9YyryH, TIOPATIOMHHHA, OpOH3a) M UX MPUMEHEHUE B

6BITy W IIPOMBIINIJICHHOCTH

3.3

Hlenouynsle MeTauibl: monoxeHue B Ilepuoanueckoil cuctemMe XUMHUYECKHX
snementoB JI.MI. MeHneneeBa; CTpOEHHE MX aTOMOB; HAXOXICHHUE B IMPHUPOJE.
Ouznyeckue U XUMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kamus). OKCuabl u
THAPOKCUABI HATPpUd W KaJlui. HpI/IMeHeHI/Ie MICJIOYHBIX MCETAJJIOB U UX

COETUHEHUN

3.4

[I{enouHO3eMeNbHBIE METAIIBI MarHUM U KallbLUi: nosioxkeHue B [lepuonnueckoi
cucremMe xumuueckux siemMeHToB J[.MI. MeHneneeBa; CTpOCHHME HX aTOMOB;
Haxo0JiIeHue B npupoje. Pu3ndeckue 1 XMMUYECKHE CBOMCTBA MarHus U KajabLUs.
Baxneiime coenuHeHUsT KanbIus (OKCHI, TUIPOKCU, COIH). JKECTKOCTh BOABI 1

Croco0b!I €€ yCTpaHeHus

3.5

3.6

AmoMuHuI: nonokeHue B Ileproauueckoi cucreMe XMMHYECKHX 3iieMeHToB J[.M.
Menzeneesa; CTpOCHHE aTOMa; HAXOKACHHUE B pupoze. Pu3nyeckue 1 XUMUYECKUE

CBOMCTBA amfOMHUHMS. AMGDOTEpHBIE CBOMCTBA OKCHJIA M THAPOKCH 1A AITFOMUHUS

Kenezo: nonoxenne B Ilepuoanyeckoil cucteMe XUMUYECKUX 3iaeMeHToB [[.U.
MeHeneeBa; CTpoeHUE aToMma; HaxoXKAeHue B mnpupoge. Dusudeckue u
XUMHUECKHe cBoMcTBa keneza. Oxcuabl, ruapokcuasl u conu sxenesa(ll) wu

xene3a(lll), ux cocras, cBOWCTBa U OTyUEHUE

3.7

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3liaMy METaJIOB U CIIJIaBOB, UX
(U3MYECKUMH  CBOWCTBAMH; W3YYCHHE PpPe3yJIbTaTOB KOPPO3UH  METAJLIOB
(BO3MOXKHO HCIONB30BaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS
OKCHJIa KajJbIlUsi HW HATpUsi C  BOJOW  (BO3MOXKHO  HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); HMCCIEAOBAHUE CBOMCTB KECTKOM BOJBI, IMpoliecca TOPEHUS
xKele3a B KUCIIOpoJie (BO3MOXKHO HCIOJH30BAHUE BUICOMATEPHAJIOB); MPHU3HAKOB
MPOTEKaHUsS KAa4eCTBEHHBIX DEaKIMii Ha WOHBI (MarHwsi, KajbIUs, AJTIOMHHUS,
nunka, xenesa(ll) u xenesa(lll), mexu(ll); HaGmroneHne u onvMcaHue MPOIECCOB
OKpallMBaHUsd IIJIAMCHHW HWOHAaMW HATpuUA, Kajluid U KaJlblUd (BO3M0)KHO

UCIIOJIb30BaHUE BUJEOMATEPHANIOB); HCCIEAOBaHME aM(OTEpHBIX  CBOWCTB




4.1

THAPOKCHUAA AJIIOMHUHHA W THUAPOKCHOA IHWHKA, PCHICHUC OJSKCIICPHUMCEHTAJIbHBIX

3aJ71a4 110 TeMe «BakKHeHUIe METAIJIbI U UX COESIUHEHU
XuUMHSA ¥ OKpYXKarolas cpeaa

HoBbie marepuansl u TexHonoruu. BemectBa M Marepuanbl B ITOBCEAHEBHOM
JKU3HU 4YeJoBeKa. XUMHS U 30pOoBbe. be3omacHoe HUCIOIb30BaHUE BEIIECTB U
XUMHYECKHX peakuuid B ObiTy. [lepBas moMoImp NpH XHUMHUYECKUX OXKOTrax u

OTpaBJICHUAX

4.2

4.3

OCHOBBI DKOJIOTHYECKOM IPAMOTHOCTH. XMMHUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH
cpensl IIJIK. Ponp xumuM B pemIeHUH >KOJOTHMUYECKUX Mpobsem. [IpuponHsie
UCTOYHHUKH YTJIEBOAOPOAOB (Yrosib, NPUPOAHBIA ra3, HedTh), MPOAYKTHI HX
nepepadoTKH, UX POJIb B OBITY M TPOMBIIIIICHHOCTH

XUMUYECKUI 3KCHEPUMEHT: H3ydeHHe 00pa3loB MaTepuanoB (CTEKJO, CIUIABBI

MCTaJJIOB, ITOJIUMCPHLIC MaTepI/IaJ'ILI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsIeMoOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K IPEAMETHBIM pe3yJibTaTaM 6a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMBbl
OCHOBHOI0 00111er0 00pa3oBaHus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

O TII03HAaBaeMOCTHU SIBICHUM Opupoabl, ITOHUMAHHC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYCCKOU HAayKH KakK obnactu COBPCMCHHOT'O
CCTCCTBO3HAaHUs, KOMIIOHCHTA O6H.[€I‘/‘I KYJIbTYPbl H HpaKTquCKOﬁ
ACATCIIBHOCTH  4YCJIOBEKAa B  YCJIOBUAX  COBPCMCHHOTI'O O6HICCTBa;

IIOHUMAHHUE MECTAa XUMHUH CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAY4YHBIX MCTOJAAX IIO3HAHUA, B TOM HYHCIIC SKCICPUMCHTAJIBHBIX H
TCOPCTUUCCKHUX METOJdax HUCCICIO0BaHUsA BC€IICCTB )51 HN3YUCHUA
XUMHNYCCKHUX pCaKHHﬁ; YMEHHUE HUCIIOJIB30BATh MOJCIIN IJIA 00BSACHEHHS

CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax mpodeccHOHATBHON NEATETbHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMEHHBIMH  TEXHOJIOTHUSMH, OCHOBAaHHBIMH Ha  JOCTH)KCHHSIX
XUMHYECKOH HayKH, 4YTO TO3BOJUT OOY4YaloIIUMCS paccMaTpuBaTh
XUMUIO Kak cdepy cBoelt Oyaymiei npodeccuoHaaIbHON NeaTeTbHOCTH U
cenaTh OCO3HAHHBIM BHIOOp XMMHUU KaK MPOGUIBHOTO MpeAMeTa Mpu

nepexo/ie Ha ypOBEHb CPeAHEro o0Iero 0opa3oBaHus

Bianenne cucreMoi XMUMUYECKUX 3HAHUA U YMEHUE IPUMEHATh CUCTEMY

XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BO)XHEHIIIME XHMHUYECKHE IIOHSATHUSA: XHUMHUCCKHH DJIIEMEHT, aTOM,
MOJIEKYJIa, BEMIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJHAS H
HEOJTHOPOJHAS CMECh, OTHOCUTEIbHBIE aTOMHAsl U MOJIEKYJISIpHAsi MacChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MOJIIPHBIH 00BEM, OKCHI,
KHCJIOTa, OCHOBAaHHWE, CONb (CpemHss), XMMUYECKas peaklus, pPeaKinu
COCJIMHEHUS, PEaKIUU pPa3IOKEHUs, pPEaKIUW 3aMENICHUS, PEeaKIHH
oOMeHa, TeIIOBOM YPQPEKT peakiuu, FK30- U SHAOTEPMUIECKUE PEAKIIH,
pacTBOp, MaccoBast J0JIs1 XUMHYECKOTO 3JIEMEHTA B COSMHEHHUH, MacCOBas
JIOJIsl ¥ TIPOLIEHTHAsT KOHIICHTpAIlMsl BEIIECTBA B PACTBOPE, SIPO aroma,

ANIEKTPOHHBIA  CJIOW aTtoMa, aToMHas opOuTanb, paguyc aroma,




2.2

2.3

BaJICHTHOCT, CTETeHb OKHCIICHHUS, XUMHUYecKast CBSI3b,
AIEKTPOOTPHUIATEIILHOCTD, MOJIAPHAS U HEMOJSpHas KOBAJICHTHAsI CBS3b,
WOHHAsl CBs3b, METAJJIMUECKAs CBS3b, KPUCTAJUIMYECKas periéTka
(aroMHasi, MOHHAs, METAUTMYECKas, MOJICKYJISIpHAsA ), UOH, KAaTUOH, aHUOH,
ANEKTPOJIUT U HENEKTPOJIUT, HNEKTPOIUTHYECKAs AUCCOLUAIINS, PEaKIH
MOHHOTO  OOMEHa,  OKHCIIUTEIIbHO-BOCCTAHOBHUTEIBHBIC  PEaKIuH,
OKHCIIUTEIh M BOCCTAHOBHUTENb, OKHCIEHHE U BOCCTAHOBJIICHHE,
ANEKTPOJIM3, XUMHYECKOE paBHOBECHE, OOpaTHMMbBIE H HEOOpaTHMBbIC
peaKiu, CKOPOCTh XUMHUYECKOW peakiuu, karanuzatop, 11K, koppo3us

METaJIJIOB, CIIABEI
OCHOBOITOJIATalOlM€ 3aKOHbl XUMHH: 3aKOH COXPAHEHHS Macchl,
nepuoanueckuil 3akoH J[.M. MeHnaeneeBa, 3akOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOraapo

TEOpUHU XUMUH: ATOMHO-MOJIEKYJIIPHAS Teopus, Teopust

BHGKTpOHHTquCKOﬁ Juccoruanmumn

Bnagenue ocHoBaMHM XMMHYECKOU I'PaMOTHOCTH, BKHIOanOHleﬁi

3.1

yYMEHHE NMPaBUILHO UCIIOJIb30BATh U3yYEHHbIE BEIIECTBA U MaTepHabl (B
TOM YHCJIE€ MHUHEpaJbHbIE YIOOpPEHHs, METAJUIbl U CIUIABbl, MPOJIYKTHI
nepepaboOTKU  MPUPOAHBIX  HWCTOYHUKOB  YIJIEBOJOPONOB (YT,
OPUPOJHOrO ra3za, He(pTH) B OBITY, CEJIbCKOM XO3siicTBe, Ha
MIPOU3BOJICTBE U NMOHMMAaHUE 3HAYEHHUS >KUPOB, OEIKOB, YIJIEBOAOB JJIs
OpraHM3Ma 4YeJOBEKa; yYMEHHE IPOrHO3MPOBaTh BIIMSHHE BELIECTB U

XUMHYCCKUX IIPOLHCCCOB Ha OpraHu3dM 4YCJIOBCKAa HW OKPYKAIOMIYIO

MPUPOIHYIO Cpeny

3.2

3.3

3.4

YMCHHUEC HWHTCTPUPOBATE XUMHUYCCKUC 3HAHHUA CO 3HAHUAMU JJpPYTrux

Y4eOHBIX TIPEIMETOB

HaJM4yue ombiTa paboThl ¢ Pa3TUYHBIMU MCTOYHUKAMU MH(OpMaLMK 1O
XUMUK (HaydyHas W HAY4YHO-TIONMYJSIpHAs JIMTEpaTypa, CJIOBapH,

CIPaBOYHHMKHU, UHTEPHET-PECYPCHI)

YMCHUEC 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BE€HICCTBAX, HX
NpEBpalICHUAX U MMPAKTUYCCKOM HNPUMCHCHHUU U YMCHHUC HUCIIOJIB30BATh

e€ JUIs perieHns yaueOHO-TI03HaBaTeIbHBIX 3a/1a4
Bnagenne ocHOBaMM MOHATHHHOTO anmnapara U CUMBOJIMYECKOTO SI3bIKA
XMMHUU I COCTAaBICHUS (POPMYII HEOPIraHWYECKUX BEIIECTB, ypaBHEHUN

XUMUYECKUX PEaKIuii; OCHOBaMHU XuMHU4eckoil HoMmeHkmarypsl (IUPAC




Y TPUBUATILHOM)

VMeHne OOBACHATH CBI3b IOJOXKEHHS DJJIEMEHTa B Hepnozu/lqecxoﬁ

CUCTEMC C YHCJIIOBBIMU XapPaKTCPUCTUKAMU CTPOCHUA aTOMOB

5 XUMHUYECKHX DJJIEMEHTOB (CocTaB W 3apsia  sa1apa, oOmiee Yucio
JNIEKTPOHOB),  PACIpENCICHUEM J3JCKTPOHOB TIO0  JHEPreTHYCCKHM
YPOBHSIM aTOMOB MEPBbIX TPEX MEPUOAOB, KU U KaJIbLIUA
[IpencraBienre O MEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHX
JJIEMEHTOB (paAMyC aToMa, OJJIEKTPOOTPHUIATEILHOCTE), TPOCTBHIX H
6 CIIO)KHBIX BEIIECTB OT TOJOXKEHUs »3ieMeHToB B I[lepuoaunueckoit
cucteme (B MaJlbIX MEPHOJaX M TIABHBIX MOJATPYIIAX) U AJICKTPOHHOTO
CTpOEHHS aToMa
7 YMmenue kinaccuuIupoBarh:
7.1 XUMHUYECKUE JICMEHTBI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMUYECKUE PEAKIINH
8 YMeHue ornpenensrh:
8.1 BAJICHTHOCTh M CTETICHb OKUCIICHUSI XUMHUYECKUX JICMEHTOB, 3apsii HOHA
8.9 BHJT XHUMHUYECKOH CBS3M M THI KPUCTALINYCCKOH CTPYKTYphl B
' COETMHEHUSIX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BEMIECTB (KUCIOT, OCHOBAHUH )
8.4 OKUCJIUTETh U BOCCTAHOBUTEITH
9 YMeHue XxapakTepru3oBaTh (PU3NUECKHE U XUMUYICCKUE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJIOPOJI, TpaduT, ajiMas, KPEMHHIH,
9.1 a3oT, ¢ocdop, cepa, XIOp, HATPUH, KaaUil, MarHWid, KaJbIIHA,
ATIOMUHHM, KEJE30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJOPO], CEPOBOJIOPO, OKCHUABI U THAPOKCHABI MeTamioB |-I11A
9.9 rpynmn, amoMmunus, meau (1), nunka, xenesa (11 u 1), oxcuas! yrinepona
' (I u 1IV), kpemuus (1V), azora u docdopa (Il u V), cepst (IV u VI),
CEepHHCTasi, CcepHas, a30TucCTasg, a3zoTHas, ¢GocdopHas, YrojabHasi,
KpeMHHUeBasi KUCIIO0Ta U X COJIN)
MIPOTHO3UPOBATh U XapaKTEepPU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTHU
9.3 OT UX COCTaBa U CTPOCHWsI, IPUMEHEHHE BEIIECTB B 3aBHCHMOCTH OT HX

CBOMCTB, BO3MOKHOCTh MPOTEKAaHHUS XHUMUYECKHUX NPEBpaIICHUN B




PA3IMYHBIX YCIIOBHUAX

VYMeHne cocTaBIATh MOJICKYJSIPHBIC 1 MOHHBIC YPAaBHCHUA peaKHHfI, B

10
TOM YHCJIIE:
10.1 peakiuii HFOHHOTrOo 0OMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA M3YyUEHHBIX KJIACCOB (TPYIII)
' HEOPTraHUYECKHUX BEIECTB
104 MOATBEPIKIAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHUe BEIYUCISTh (IPOBOJUTH PACUEThI):
111 OTHOCUTCIILHYIO ~MOJICKYJIIDHYFO ¥ MOJISIPHYIO MAacChl  BEIIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOI0 JIEMEHTA B COSIMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YypaBHEHUSM XUMHUYECKMX peakuuid ¥ HaXOAUTh KOJIUYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WM MPOJIYKTOB PeaKluu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMHM METOJIaMH HAay4HOTO TO3HaHHs (HaONIoJeHUe, U3MEpEeHHeE,
121 AKCIIEPUMEHT, MOJCIMPOBAHNE) TIPH MU3YUYCHUU BEIIECTB U XUMHUYCCKUX
' SIBIICHUH; yMeHHEe cOpMYyIUPOBATh MPOOJIIEMY H MPEANIOKUTh MyTH €€
pelIeHus
199 O0e3omacHOl pabOThl C XUMHUYECKUMH BEIIECTBAMU, XHWMHUYECKOU
' MOCYA0N U JIabopaTOPHBIM 000pyA0BaHUEM
MpaBHJIaMU O€30MaCHOTO OOpallleHHsI ¢ BEIIeCTBAMH, UCIIOIB3YEMBIMU B
MTOBCETHCBHON JKHM3HU, IMpaBWIAMH IOBEJACHHS B IENAX COEpeKeHUs
123 3M0pOBbSl M OKpY)KalOIIeW MPUPOJHONW cpedpl; MOHUMaHHE Bpena
' (omacHOCTH) BO3JEUCTBUS Ha JKUBBIC OPTaHU3MBI  ONPEACIEHHBIX
BEIIECTB, CIMOCOOOB YMEHBIEHUS M TMPENOTBPALICHUS WX BPETHOTO
BO3/ICUCTBUA
13 Hannune mnpakTUYecKUX HAaBBHIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIIETYIOIINX XUMUYSCKUX IKCITIEPHUMEHTOB:
M3YYCHHE W ONHCaHue (DPU3MYECKHX CBOKMCTB BEIICCTB; O3HAKOMIICHHUE C
13.1 (U3HYECKUMU U XUMUYECKUMU SIBICHUSIMU; OTBITHI, HIUTFOCTPUPYIOLTNE
MPU3HAKY TPOTEKAHUS XUMHUYECKUX PEAKITUH
13.2 M3y4YeHure Croco00B pa3eieHus: cMecei




13.3

MOJIy4E€HUE KUCIIOPO/a U U3yYEHHUE €ro CBOMCTB; MOJIydeHHuEe BOAOPOa U
U3Y4YEHHE €r0 CBOMICTB; IOJy4YEHHE YIJIEKHCIOrO ra3a W U3y4eHHUE ero

CBOﬁCTB; IMOJIY4CHHUEC aMMHAKa U U3YUCHHUEC €TO CBOMCTB

13.4

135

MPUTOTOBIICHHE PACTBOPOB C  ONPEACICHHONM MaccOBOW  JOJICH
pacTBOPEHHOTO BEIIECTBA
MPUMEHEHHE WHIMKATOPOB (JTakKMyca, MeTUJIopaHxka u (enondranenna)

AJId OIMPEACTICHUS XapaKTEpa CpEAbl B paCTBOpax KUCIOT U H.[GJ'IO“IGﬁ

13.6

13.7

13.8

HUCCIICAOBAHHUEC U OIIMCAaHUC CBOMCTB HECOPraHM4YCCKUX BEHICCTB PA3JIMYHBIX
KJIaCCOB; H3YUYCHUC B3aMMOJCHUCTBUS KHCJIOT C MCTallllaMH, OKCHUIAaMH
MCTAJJIOB, PACTBOPHMMBIMU M HCPACTBOPUMBLIMU OCHOBAHUAMH, COJIAMU,
IMOJIYUYCHHUE HEPACTBOPUMBIX OCHOBaHHfI; BBITCCHCHHEC OJHOI'O METaJllla
ApyrumM Hn3 pacTBoOpa COJIM; HCCICAOBAHUC an)OTepHLIX CBOJMCTB

THAPOKCUIAOB aAJIFOMHUHUA U HUHKA

PCUHICHUC OJOKCIICPUMCHTAJIIBHLIX 3a/la4 II0 TEMaM: «OcHOBHBIE KJIACCHI
HCOPraHNYCCKUX COCI[PIHCHPIﬁ»; <<3JI€KTpOJII/ITI/I‘ICCKa$I JUCCOLIMAILIUs,
«BaxHelmue HeMeTaIbl U UX COCAUHCHUA, «Baxnelme MeTamIbsl U

HUX COCIUHCHU )

XAMUYECKHUE DKCIEPUMEHTHI, UUIIOCTPUPYIOIINE IIPU3HAKUA IPOTEKAHUS
peakuuii FOHHOTO 0OMeHa; KaueCTBEHHBIE PEAKI[MU Ha MPUCYTCTBYIOIIHE
B BOJHBIX pacTBOpax HOHBI: XJIOPUI-, OpPOMHUI-, HMOAHI-, CyIbdar-,
dbocdar-, kapOOHAT-, CHUIMKAT-aHUOHBI, THUAPOKCUA-UOHBI, KATHOHBI
aMMOHWUSI, MarHusl, KaJbLIMs, aJlOMHUHHS, *Kene3a (2+) u xenesa (3+),

Meau (2+), MHKa

14

YmMmenue:

141

NpCACTaBJIATH PE3YIbTAThI 9KCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcIbCTB, Fpa(bI/IKOB n Ta6J'II/II_[ U BBIABIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAaHABJIMBATL CBA3U MCKAY PCAJILHO HaGHIO,HaCMLIMI/I XUMHNYCCKUMU
ABJICHUSAMU W IpoHecCaMu, MPOUCXOOAINIMMHU B MAKpO- U MUKPOMHUPE,

O0OBICHATH MMPUYIHUHBI MHOFOO6pa3I/Iﬂ BCIICCTB




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

Kon IIpoBepsieMblii 3J1€MEHT COAECPKAHMS
1 IlepBoHayabHBIE XUMUYECKUE TTOHATHUS
1.1 YucTeie BemecTBa U cMecu. CiocoObl pa3fieiieHus: cMecei
19 ATOMBI U MOJIEKYJbl. XUMHUYECKHUE 3JIEMEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
' IIpocThie U cinoXKHBIE BELIECTBA.
13 Xumuyeckas: Gopmysna. BaleHTHOCTP aTOMOB XMMHUYECKUX 3JIeMEHTOB. CTereHb
' OKHUCIIEHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemecTB. (OTHOCUTENbHAass aTroOMHas Macca.
14 OTtHocuTenbHasE MOJIEKYJsIpHas Macca. MaccoBasi J10J11 XUMUYECKOTO AJIEMEHTA B
COEIMHEHUU
L5 KomnyectBo BemectBa. Monb. MomsipHas Macca. MousipHbIE 00BEM  Ta30B.
' B3anmocCBs3b KOIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €MHULL BEIIECTBA
16 ®du3nuecKue U XUMUUECKHUE SBJICHUS. XUMUYECKas Peakius U e€ mpu3Haku. 3aKOH
' COXPAHEHHUS MacChl BEMIECTB. XUMHUUYECKNE YPAaBHEHUS
[Iepnoanueckuit 3akoH u Ilepuoanueckas cucrema XUMHUYECKUX emeHToB JI.1.
2
MenneneeBa. CTpoeHHE aTOMOB
Ilepnoanueckuii 3akoH. [lepronnueckas cucrteMa XMUMUYECKUX 3yemMeHTOB JI.M.
2.1 Menneneesa. Ilepuonsl m rpymnmbsl. PU3NMYECKUN CMBICT IMOPSAKOBOIO HOMEpA,
HOMEpPOB IIEPUOJIa U TPYIIIBI JJIIEMEHTA
Crpoenue aromoB. CocTraB aTOMHBIX siaep. M3otombl. DnekTpoHbl. CTpoeHune
2.2 9JICKTPOHHBIX ~ 00OJIOYEK aTroMOB TMepBBHIX 20 XUMHYECKHUX  DIJIEMEHTOB
IIepuonnueckont cucremsl .. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHYECKHX JJIEMEHTOB NEPBBIX TPEX
23 MEepUoNIOB, Kalus, Kaublus (paguyca aToOMOB, DJEKTPOOTPUIIATEILHOCTH,
' METAITMYECKUX U HEMETANIMYECKUX CBOMCTB) U UX COCIMHEHUN B COOTBETCTBHUH C
MOJI0KEHUEM AJIEMEHTOB B [leproanyueckoil cucteMe U CTPOCHUEM UX aTOMOB
3 Crpoenue BemecTBa
Xumuyeckass  CcBs3b. KoBanmeHTHas  (MOJdsipHAas W HEMOJNSpHAsl)  CBS3b.
3.1 DIIEKTPOOTPULIATETLHOCTh XUMHYECKHUX AJIEMEHTOB. HNonnas CBS3b.
Meramueckas CBs3b
3.2 Tumbel  KPUCTAUTMYECKMX  PEmI€TOK  (aTOMHAas, WOHHAs, METaJInyecKas),




3aBHCHUMOCTb CBOMCTB BEIIeCTBAa OT THIIA KpPICTaJIJIPI‘leCKOfI peIJ_IéTKI/I n BUJIA

XAMHUYECKON CBA3U

Baxuelime mnpeacTaBuTeNM HEOPraHUYECKHX BemecTB. Hemeramnbl u  ux

) coeMHEeHUs. MeTasulbl U UX COSAUHECHHUS
Knaccudpukanus © HOMEHKJIATypa HEOPraHMYECKHMX COEAMHEHUN: OKCHIOB
(coeoOpasyromie: OCHOBHBIC, KUCIOTHBIC, aM(pOTEepPHBIC) M HECOJICOOpa3yIOIIHE;
4.1 OCHOBaHUI (ménoun u HEpPacTBOPUMBIC OCHOBaHMS); KHUCJIOT
(kucnmopoacoaepKame U OeCKUCIOPOIHBIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIC);
coJiel (CpeTHUX U KHUCIIBIX )
42 Ou3nyeckue U XMMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOPOJA,
' XJIOpa, KHCIIOPO/a, Cephl, a30Ta, Gocdopa, yriepoaa, KpeMHHS
Ou3nUecKre U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHUS, HATPHS,
4.3 Kamusi, MarHvsT W KaJbllUs, aJlOMUHUS, Kele3a. OJCKTPOXUMHUYECKUU P
HANPSDKEHUN METalIOB
44 Ou3nyeckue M XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COEAMHEHUH HEMETAIJIOB:
' XJIOPOBOAOPOJa, CEPOBOAOPOIA, AMMHUAKA
dusnyeckue M XUMHYECKHE CBOMCTBa OKCcHIOB HemertauioB: cepwl (IV, VI),
4.5 asora(ll, 1V, V), docdopa(lll, V), yrmepoma(ll, 1V), kpemuus(1V). ITonyuenue
OKCHJIOB HEMETAJIOB
46 Xumnueckue cBoiictBa okcuaoB: MeTtawioB |A-IIIA rpymn, muuka, memu(ll) u
. xenesa(ll, 111). [Toay4enne OKCHUI0B METAILIOB
XUMHUECKHE CBOWMCTBA OCHOBaHMM M aM(OTEpHBIX THIPOKCHIOB (Ha mpumepe
4.7 TUPOKCUIOB IIOMHUHMUS, *kKese3a, HuHKa). [lomyuyenne ocHoBaHMi U aM(pOTEpHBIX
THJIPOKCHIOB
OO0mue XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOTHOH,
48 CEepPHHUCTOM, CEpHOW, a30THOU, (QocopHOH, KpeMHHEBOW, yroibHOWU. OcoObie
' XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAaHHOM CEpHOM M  a30THOM  KHUCIOT.
[Tomyuyenue kucnoT
4.9 OO0mue xuMHYeCKre CBOMCTBa cpenHux coneil. [lomydenue coneit
110 [Tonyyenue, coOupaHue, pacrmo3HaBaHUE BOJOPOJA, KHUCIOpPOJA, AaMMHUAKa,
' YIIJIEKHUCIIOTO Ta3a B JIabopaTopuu
A11 [TonyueHne ammmaka, CEpHOM M a30THOM KHCIOT B MpOMBbIIUIeHHOCTH. O0Imue
' CHOCOOBI OJTYYCHUS METAIIOB
4.12 I'eneTnueckas cBsi3b MEXKAY KJIaCCaMHU HEOPTaHMYECKUX COCTUHEHUI




XUMHUYECKUE PeaKInu

5.1

Knaccudukanuss XuMUYeCKUX peaknuid MO Pa3IuYHBIM HpPU3HAKaM: MO YUCIY U
COCTaBy YYacCTBYIOIIMX B pEaKLUMH BEIIECTB, IO TemIoBoMy 3ddekry, 1o

W3MEHEHHMIO CTeIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

5.3

5.4

TennoBoii 3pheKkT XUMHUESCKOW peaKIuu, TEPMOXUMUYECKHE YpaBHEHHs. DK30- U

SHJOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHUS
OKHCIUTENIBHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENN U BOCCTAaHOBUTEIU.
[Ipoueccsl OKHCIICHUS U BOCCTaHOBJICHUSI. DIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHON PEAKLIUU

Teopus anexTponuTUYecKo aucconuanuu. KaTuoHbl, aHUOHBI. DJIEKTPOIUTHl U

HEOJICKTPOJIMTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHn JuCConanmumn

5.5

Peaknun woHHOTO OOMEHa. YCIIOBHS TNPOTEKaHHWS PEAKIMi HMOHHOTO OOMeEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus u OKpYyKaromasa cpeaa

6.1

BemectBa u Marepuansl B IOBCEJHEBHOM JKM3HM 4YelloBeka. besomacHoe
UCTIOJIb30BaHUE BEUIECTB M XMMHUYECKHX peakiuil B aboparopuu u ObITy. IlepBas

nomMoub IMpru XUMHYCCKUX OKOIraX U OTPABJICHUAX

6.2

XUMHUECKOE 3arps3HeHHEe OKpY’Karolleld cpeabl (KUCIOTHBIE OXKIH, 3arpsa3HeHue
MOYBBI, BO3JyXa M BOJOEMOB), CMOCOOBI ero mnpenorBpamieHus IIpengenbHas
nomyctumas  koHueHtpauus BemiectB  (IIJK). Ponp xumum B perieHuu
HKOJIOTMYECKUX MpoOieM. VYcuieHHe MapHUKOBOro JH@¢ekra, paspylieHHe

O30HOBOT'O CJI104A

6.3

6.4

[Tpumenenue cepsl, a3ora, pochopa, yriaeposa, KpeMHUS U UX COEIUHEHH B OBITY,
MEAMIIMHE, MPOMBIIIJIEHHOCTH M CEIbCKOM Xo3siicTBe. [IpriMeHeHrne MeTanioB U
CIUIaBOB (CTaJlb, YYT'YH, JIOPATIOMUHUMI, OpOH3a) B OBITY U MPOMBIIIIEHHOCTH HX
coenuHeHUH. [ToHATHE O KOPPO3UHM METAIJIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
KOppO3Uu

[IpuponHble HCTOYHUKU YIJIEBOAOPOJOB (yrojib, TNPUPOAHBIA ra3, HedTh),

MPOIYKTHI X MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIUIEHHOCTH

6.5

[lepBoHayanbHbIE TOHSATHA OO0 OPraHMYECKHX BEIIECTBAX KAaK O COCTUHEHHSIX
yriepoaa (MeTaH, 3TaH, STWJIEH, alleTWIEH, 3TaHOJI, TIIULEPUH, YKCYCHasl KUCIIOTa).
[ToHsATHE O OMONIOTMYECKH BAaXKHBIX BEIIECTBAX: KHMpax, OelKaX, YrJIeBoJax — M UX

POJIM B ) KU3HU YCTIOBCKA

Pacuérrr:




7.1

o opmynaaMm XUMUYECKHX COeTMHEHUI

1.2

Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPaBHCHUSAM




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI VIS VUEHUKA

Xumus 8 kimace. Mocksa «IIpocsemnienne»2019. O.C. I'abpuensu, N.I'. Octpoymos, C.A.
Cnankos.

Pabouas terpanas. Xumusa 8 kiacc. Mocksa «IIpocsemenuey . O.C. I'abpuensn, N.I'. Octpoymos,

C.A. Crnagkos.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Xumus 8 kinacc. Mocksa «lIpocsemenne»2019. O.C. I'abpuensn, U.I'. Octpoymos, C.A.
Cnagkos.

Pabouas terpaap. Xumus 9 knacc. Mocksa «IIpocsemenue» . O.C. 'abpuensn, U.I'. OctpoymoB,
C.A. Crnazgkos.

Xumud. 8 kimacc. Meronuueckoe rmocooue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Enunas komtexius nudpoBeIXx 00pa3oBaTEIbHBIX PECYPCOB.

http://school-collection.edu.ru

®denepanbHbIi LHEHTP HHPOPMAITMOHHO-00pa3oBaTelibHBIX pecypcoB (PLIOP)

http://fcior.edu.ru

http://school-collection.edu.ru/collection/chemistry

EcrecTBeHHO — Hay4HbIe SKCiepuMeHThI: XuMusi. Komtekius Poccuiickoro
00111€00pa30BaTENIBLHOTO MOpTAJIA.


http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA

