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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIIIUU MpernogaBaHus y4eOHOro npeaMera « XuMush)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4yeHusi, BOCIUTAHUS M PA3BUTUI OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh  W3YYEHUS] XUMHH C YY4ETOM MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, OMNpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a TakKe TpeOOBaHMM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE lieJied N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEPUAIBHOM E€JUHCTBE MHUPA, BAKHYIO
pOoJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI IMYHOCTH, €€ 00111el U (QYHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIENIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbBIM 3HAHMSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTMYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

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

CtpykTypa coiepkaHusi MpOrpaMMbl O XUMUU CPOpMHUpPOBaHA HA OCHOBE
CUCTEMHOT0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIAbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUN 00 DBJIEKTPOJIUTHYECKOW JTUCCOLMAIMKM BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIMA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNS] O XUMHUYECKOW COCTABISAIOLICH HAYYHOU KApPTUHBI MHUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAay4YHOMY 3HAHHUIO U
MeTOJlaM TO3HaHMWS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pu3uka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUUYECKON HAyKW Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHUSI, MPAKTUYECKON
JEATEeIBHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbBl XHUMHUECKHUX
3HaHUU — BaXHEUIINX (aKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX MOJIOKECHHIH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIBCKON
NeSATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro oOOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢dopMHUpOBaHHE WHTEIJICKTyaJlbHO PpA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMaTHYECKOE MPUOOIIECHHE
oOy4JaronmMxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM JEATEIbHOCTH, HAy4YHBIM
MEeTOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLUIMX YHUBEPCAJIbHOE 3HAUY€HUE MJis
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATH W OLECHUBATh SBJICHUS
OKPYXaIOILIEr0 MHpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJIYYCHHbIE MPU H3YYECHUU
XUMHH, TPUMEHSTh WX TPU PEHICHHH MpoOJeM B MOBCEAHEBHOW >XKU3HH U
TPYAOBOU JIEITEIBHOCTH;

— (¢opmupoBaHHEe y OOy4YalOIIMXCA T'YMAHUCTUYECKUX OTHOILICHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUMX 3HAHUM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMiIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaiseT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHus CMecei.

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

Xumuueckas (¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOcTaBa BemecTB. OTHOCHTENbHAsE aTOMHAs Macca.
OTHOcuTeNnbHAs MOJIEKYJIsIpHAass Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYECKUE U XUMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pPEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, paBuiamMu paboThl B J1aOOpaTOpUu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYJAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOJACHUE
¢usnueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJBI) U XMUMHUYECKUX (TOpPEHHE CBEYH, MPOKAJIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOMI0IeHUE U
ONMMCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4EHHE CIOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHWLISAIUA, XpoMaTorpadusi, MPOBEACHNE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEICHUS  ONbBITA,
WUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IIapoCTEepKHEBBIX ).

BaxxHelline npeacTraBuTe M HCOPraHUYECKHUX BELIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — 3neMeHT W mpocroe
BemecTBo. Haxoknenuwe kucimopoia B mpupoae, (U3MUECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



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

TemnoBoit 3¢G(}eKT XUMHUECKON peaklud, TEePMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUE ¢ XHUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B pacTBOPE. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bojbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyoniue (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHBIE) U
HecosneoOpaszyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3M4ECKUE U XUMMHYECKUE CBOWCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEECICHHUE COIECPKaHUs KUCIOpOoAa B BO3AYyXe, MOJy4YEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOJI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHHUS U
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
ONMHMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aWUMOJECHCTBUE BOABI C METAJLUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3aumopeiicTBusa okcuga menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguueckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsitHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METaJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonmepuonHas ©  JIMHHONEpUOAHAas  (HOPMBI
[Tepuonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ousnueckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oronel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OUueK aToMOB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA 10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO IPYyNIIaM U MEPUOIaM.

3nauenue [leprnoanueckoro 3akona u [leproandyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs) CBS3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHusA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okucieHus U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3yyeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHusl, COCAUHEHUS).

Mestcnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MCIOJIb30BAaHHE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNoTEe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KiIaccu(ukamus, TMepuoIUuIHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BELIECTBA, ra3, (M3MYECKUE BEIMYUHBI, €TUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJHI,
II0JIE3HBIE UCKONIA€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBO U XMMHYECKas] peaKUMs

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbIUs U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHUEM JJIEMEHTOB B Illepuonnueckoi
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3TuIHbIM MMPU3HAKAM (TI0 YUCITy
M COCTAaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(]deKkTy, mo
W3MEHEHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [lonsTne 0 xXumMruyeckoM paBHoBecuu. DaKkTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBINM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HCCOLMALMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEICTABICHUNA 00 3ICKTPOIUTHYCCKON
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHHUE C MOJCIISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAKIMU
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMALMU KHCIOT, IIEJIOYed U COJIeH
(BO3BMOXKHO  HCIOJIb30BAHME  BHUJEO MATEPUANIOB), TMPOBEJACHUE  OMbBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasioKeHUs, COSIUHEHHUsI), paclO3HABaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEakiMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTaunibl 1 MX COeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METalaM{, HEMeTaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BaKHEHIIHMEe XJIOpPUIbl U UX
HaXOXJICHUE B MMPUPOJIE.

Ob6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(PHUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUUYECKUe CBOMCTBA. OKCHUIBI Cepbl KaK MPEIACTABUTEIIM KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3WUECKHE W XHMHYECKHE CBOMCTBa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenupuieckne). XHUMHUUYECKHE pPEaKInu,
JeXKalue B OCHOBE IPOMBIIIJIEHHOTO CHOCO0a TMOJYYEHUS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUCIOThl. CONMM CEpHON KUCIIOThI, KAYECTBEHHAS PEAKLIMS Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
busznyeckrue 1 XMMHUYECKHUE CBOMCTBA, OMyuyeHUe U npuMeHenue. Coiau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOMicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aJyoTpornHele Moaupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUH.

OOmast xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Monu(puUKalMM, pPACIpPOCTpaHEHWE B MPUPOJE, (PU3MUECKHE U XUMHUYECKHUE
cBorcTtBa. Ancopouusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOIMYecKue MpoOJeMbl, CBSA3aHHBIE C OKCHUIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHE CBOMCTBA,
NnoJlydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY W MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BaXKHBIX BEIIECTBAX: )KMpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM YeEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero ¢usnueckue W XUMHYECKHUE CBOMCTBA, IMOJIYy4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacTtaBieHus o0
okcunie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITy, B IPOMBIIUICHHOCTH. BakHEWIMe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karolre (PU3NUYECKHe M XUMHYECKHE CBOWCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIOB), HAOMIOICHUE TIpoliecca OOYTiIMBaHUs caxapa Ioj JACHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHOW peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMicTBaMM a3oTa, (ochopa M HX CcoeOUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BHJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO UCITOJIb30BAaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe MojieIen
KPUCTAUIMYECKUX PpeIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM U
yCTPOMCTBOM MpPOTHBOTa3a, MOJIy4deHHE, COOMpaHHe, paclio3HaBaHUE U U3YUYECHHE
CBOMCTB YTJIEKMCIIOTO ra3a, MPOBEJACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE IIPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHHE HSKCIEPUMEHTAIbHbIX
3a/1a4 1o TeMe «BakHelmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1rast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MeHnpneneeBa u cTpoeHus: aToMoB. CTpOEHHE MeETaUIOB. MeTtamndeckasl CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HarnpsHkeHU MeTawioB. dusnyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
crocoObl mosydeHus MeTtaiioB. [loHsTHe O KOpPpO3UMM METaNIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
anemenToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXXKJICHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuoanueckon cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3NUeCKUe 1 XUMUYECKUE CBOMCTBA MarHusl
U Kanblusa. Baxueilve coequHEeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoEHHE atoma, HaXOXAeHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE artoma, HaxoxJIcHUE B mpupone. Duszmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), mequ (1), HaOrOAEHUE M OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baknenime
METaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAOLIAA Cpeaa

Bemectsa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHYECKUX peakuuil B ObITy. IlepBas momoinb npu
XAMHUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMuu B pemeHun dK0JIOrHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHATUH, SIBJSIONINXCS CUCTEMHBIMHU JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HayYHOTO IHKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJECIHPOBAHUE, HM3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiyi, MPOBOJHUKH,
MOJyTIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIEeCTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KpUCTAIITNIECKas
pemérka, CIuiaBbl, (pU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPATbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOJAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATBIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALNHI 00yYarOIIHUXCS.

JIMYHOCTHBIE  pe3yJbTaTbl  OTPAXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUWs 3HAYEHUS XMMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popMaiuen o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPa U OOILIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUI B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIEAOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH NpU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLEccCe OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TIPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAeMbIX TPOIECCOB W SIBJICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO M TIO3HAHWIO, JFO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOCKTHOM M  HCCIIEIOBATEIIbCKOMN
JeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TOCJICIACTBUU U
HETIPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY U3yUYeHHUIO TTpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEJAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIM BBHIOOP
WHIMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsI 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HCOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATBLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTHYECKH 1I€JIECO00pa3HOE OTHOIICHHE K TPUPOJIEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O0e3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMU, & TAKKE B CUTYaIUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TTPUPOIHON CPEIOH, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphI, OCO3HAHHUS TJIOOAJIBHOTO XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATHI

B cocraBe wMeTanmpeAMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
TIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO Y4EOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, [0 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOJIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKON peakly — MPH PEIICHUHM y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KAayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

PUOOPETEHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AINU M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJwJaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pPe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOus, pecypcel MHTepHEeTa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3InYHbIE METOJbl U 3alpOoChl MPU TMOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJbTYPOU aKTUBHOI'O UCIIOJIb30BAaHUS PA3IUYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh U aHAJW3UpPOBaThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENbCKON JI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

yMEHUSl 3a/laBaTh BOMPOCHI (B XOJ€ Jauajora W (WIM) AUCKYCCHH) II0
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJIbLHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JAESATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUSI
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOUN pabOThI U Apyrue).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh UENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3ppeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJSTh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJTy4YeHHUS! HOBBIX 3HAHUUA 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33]IaHUN.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHMSI M CIIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOyueHus B 8 kjacce npeMeTHbIEe pe3yibTaThl HA 06a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHWYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkius, KiacCUuPUKAIMs peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JI0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiumu,
AIpO aToMa, JJEKTPOHHBINM CJIOW aToMma, aTOMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATHOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(MporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSATHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JJISI COCTaBJICHUS (PopMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M WOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTb cMbIci [lepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXPaHEHHWs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMMUYECKHUX OJJIEMEHTOB: pa3judaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maieie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuyeckmx osaementoB . .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBHUSX;

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

MIPUMEHSATh OCHOBHBIC OTEPAIlMH MBICIUTEIBHON NEeATeIbHOCTH — aHaJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsi U3y4Y€HHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPEHUE, MOJICIMPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTOpHBIM  000pYJIOBaHHMEM, a TaKKe TMpaBUiiaM OOpaIleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMUA 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCCOBOM JIOJIEW pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondTaienH, METUIOPAHXK U JPYyTHe).

K xoHiy 00yueHus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHUOH, IPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJICEHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasl CBs3b, TEIUIOBOU ekt
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTALIMYecKas pemeéTka, KOppo3us METaIIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJII COCTaBJCHUS (HOpMYT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAaCCy CO€IMHEHUN 1o ¢dopmysaM, BHUI XUMUYECKON
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica llepuommueckoro 3akona JI. W. Menaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmdeckoid CUCTEMbl XUMHUYECKUX AJIEMEHTOB:
pa3iuuath MOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» U «moOouyHast
noarpynmna (b-rpynma)», manbie u OOJdbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOlIue
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB M MX COEIWHEHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, M0 W3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX IJICMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJITBEPXKIAs OMNHUCAHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHWYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISAPHYIO W MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/JOBaHHEM, a TaKXe TMpaBWwia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOMYYCHUI0O W COOMPaHHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapOonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JIEATEHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I U3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEeHNe, MOJCIMPOBAHUE, JKCICPUMEHT (peaqbHbId U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE

HaumMmeHnoBanue

Ne (undposbie)
pa3aeyioB U TeM Koutpoabubie IIpakTuyeckue

n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbl padoTshI padoTbI

pecypchl

Pazpnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMUs — BaKHas
0011aCTh

11 €CTECTBO3HAHUS U 5 bubnunorexa LIOK

’ PAKTHYECKOM https://m.edsoo.ru/7f41837¢
JIeITeIIbHOCTH
YyeJIoBeKa
BemecrBa u

1.2 XUMHYECKHE 17 2 bubmorexa [IOK

’ https://m.edsoo.ru/7f41837¢c
peaKIu

Hroro no pazneny 22

Pa3znen 2. BaxHeiilme npeacTaBUTe I HEOPraHUYEeCKUX BellleCTB

Bosnyx. Kucnopon.

bubnunoreka LIOK

2.1 ITousatie 00 6 https://m.edsoo.ru/7f41837¢
oKcHOax
- Bonopoa.ITonstre q bu6nmorexa LIOK
. 0 KMCIIOTAX 1 COISX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsl. bu6nmorexa LIOK
2.3 IMToustue 00 5 1 https://m.edsoo.ru/7f41837¢
OCHOBAHHUAX
OCHOBHBIE KJIaCcChl bubnuoreka [{OK
24 HEOPraHUYECKUX 11 1 https://m.edsoo.ru/7f41837¢c
COCIMHEHU I
Hroro no pazneny 30

Pazpnen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckunx 3j1ementon /1. U.
MenpeneeBa. CtpoeHue aToM0oB. XuUMu4ecKkas ¢Bsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

3.1

Ilepuoanueckuit
3aKOH U
Ilepuoauueckas
cucremMa
XUMUYECKHUX

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢c




anemenTtoB /l. U.
Menneneesa.
Crpoenue aToma

XUMHYECKasA CBA3b.

39 OKHUCIUTENBHO- 3 | bubnuorexa [IOK
' BOCCTaHOBUTEJIbHBIE https://m.edsoo.ru/7f41837¢
peaxkuuu
Hroro no pazneny 15
IToBTOpeHue 1
OBIIEE KOJIMYECTBO
YACOB 10 68 5
[TPOI'PAMME
9 KIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3fiesioB U TeM KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
MporpamMmMbl padoThI padoThI
pecypchl
Pa3nes 1. BemecTBO U XMH4YecKHe peakuu
IToBTOpEHUE U bubmuoteka [IOK

1.1

1.2

1.3

yriyosieHue 3HaHUH
OCHOBHBIX Pa3/ieoB
Kypca 8 kiiacca

OcHOBHBIC
3aKOHOMEPHOCTHU
XUMHYECKAX
peaxkuuit
DNEKTPONUTHYECKAS
JIHCCOIHAITS.
XuMHYeCcKHe
peakiuu B
pacTBopax

Hroro no pazneny

19

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

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a636

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a636

Paznen 2. Hemera/liibl M UX COCAUHEHUSA

2.1

Ob6mas
XapaKTEepUCTUKA
XUMUYECKHUX
aneMeHToB VIIA-
rpynmnsl. ['agoreHsl

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




Ob6mas
XapaKTEepUCTUKA
XUMUYECKHUX

2.2
aneMeHTOB VIA-
rpynnsl. Cepa u eé

COCAUMHCHU

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

Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX

2.3 371eMeHTOB VA-
rpynnsl. A30T,
docdop u ux
COCTMHEHUS
Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX

2.4 snemeHToB [VA-
IPYIIBL. YTIEPOa U
KPEMHHI U UX

COCOAMHCHU

Hroro no pasneny

26

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

bubnuoreka [{OK
https://m.edsoo.ru/7f41a636

Pazgea 3. Merauibl M HX COeTMHEHH

31 OO011ne cBolicTBa
’ METAJJIOB
Baxxneiinme
3.2 METaJUIBI U UX
COEIMHEHUS

Hroro no pazneny

Pasnen 4. Xumus u okpyxamomas cpeaa

4

16

20

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a636

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a636

BemectBa u
4.1 MaTepualbl B )KU3HH 3 bubnnoreka [IOK
. ; https://m.edsoo.ru/7f41a636
4eJI0BeKa
Hroro no paszneny 3
OBIIEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHUE
8 KUIACC

Ne n/m Tema ypoka Koua-Bo
4yacoB
IIpenmer xumuun. Ponap XxuMuu B KU3HU YeloBeKa. Teia u BEmecTa 1
2. [TonsiTHE O METOAX MO3HAHUS B XUMUU 1
3 [Ipaxtuueckas padora Ne 1 «IIpaBuia paboTsI B 1a00OpaTOpuu M MPUEMBI |
' oOpaiteHus ¢ 1abopaTOPHBIM 000PYIOBAHUEM
4. YucTele BemecTBa U cMec. CriocoObl pa3ieiieHus: cMecei 1
5 [IpaxTuueckas padora Ne 2 «Pa3znenenue cmeceil (Ha mpuMepe OYUCTKU |
' HIOBApPEHHOMN COJIM)»

6. ATOMBI U MOJIEKYJIBI 1

7. XUMUYECKUE TIEMEHTHI. 3HAKH (CUMBOJIbI) XUMHUECKUX DJIEMEHTOB 1

8. [IpocTsie 1 cl0KHBIE BElIECTBA 1

9. KontpoabHnas padora Nel no reme «BemecrBa» 1

10. ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1

1 3aKOH MOCTOSIHCTBA COCTaBa BellecTB. XuMudeckas ¢popmyina. BageHTHOCTh |
' aTOMOB XMMHUYECKUX DJIEMEHTOB

12. OtHocuTenbpHas aToMHas Mmacca. OTHOCHUTENIbHASI MOJIEKYJISIpHAsT Macca 1

13. MaccoBast 10Ji1 XUMHUYECKOT0 JIEMEHTA B COSIMHEHUH 1

14. Konnuecto BemectBa. Monb. Mosnsipast Mmacca 1

15. Ou3nyecKue U XUMUIECKHE SIBIEHUS. XUMHUECKas PeaKius 1

16. [Tpu3Haky U yCIOBUS MPOTEKAHUS XUMHUECKUX PEaKIIHii 1

17. 3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YPaBHEHUS 1

13 Boruncnenust KonuyecTBa, MacChl BEIIECTBA 110 YPABHEHUSM XUMHUUYECKUX |

peaxiui

19. Pemenne pacyeTHbIX 33124 1

20 Knaccudukanus XuMHUECKUX peakiuil (COeTUHEHMS, pa3IoKeHus, |
' 3amelieHus, ooMeHa)

)1 M. B. JlomoHOCOB — yué€Hblil-3HIMKI0NEAUCT. O0001IEeHNE U 1
' CUCTEeMAaTH3aIHsI 3HAHHHA

22. KonTposbHas padora Ne2 no teme «BemecTBa 1 XuMuueckue peakiumy 1

o Bo3nyx — cmecs razos. CoctaB Bo3nyxa. Kuciaopox — 351eMeHT U IpocToe |
' BetecTBo. O30H

24 Ouznyeckue 1 XUMUYECKHE CBOMCTBA KUCIOpoa (peakui OKUCIEHUS, 1
' ropenue). [Toustue 06 okcuaax

)5 Crioco0bI mostyueHust KUCIopoa B 1a00paTopru U MPOMBIIIUIEHHOCTH. !
' [IprMeHeHre KHCIopoIa

26. TemnoBoit 3 PekT XUMUIECKON PeaKIiu, MOHSITHE O TEPMOXUMUIECKOM 1




YPaBHEHUH, 3K30- U SHIOTEPMHUUECKUX PEAKIMIX

TormmBo (HedTh, yronb U MeTaH). 3arps3HeHUE BO3IyXa, CIIOCOOBI €T0

27. 1
MPEIOTBPALICHUS

)3 [IpaxTuueckas padora Ne 3 o teme «llomydenue u cobupanue KucIoposa, |
' U3YYEHHE €r0 CBONCTBY

29. Bonopon — aneMeHT u nnpocroe BemecTBo. Haxoxaenue B npupoze 1

30. du3nyecKue 1 XMuMHUYECKHe CBOMCTBA Bojopoaa. [IpuMenenue Bogopoia 1

31. [TonsaTue o kucnoTax M CONSIX 1

32. CriocoObI MoTy4eHus1 BOJAOPO/Ia B JIA0OpaTOPHH 1

3 [Ipaxtuueckast padora Ne 4 mo teme «llomydenue u cobupanue BOAOPOAa, |
' U3YYEHHE €r0 CBONCTB

34. MounspHslii 00bEM Ta30B. 3aKOH ABOTaIpo 1

35 Boruncnenus o0bEMa, KOJIMUECTBA BEIIECTBA ra3a M0 €ro U3BECTHOMY |
' KOJIMYECTBY BEIIECTBA UK 00BEMY

36 Boruncnenus 00bEMOB ra3oB 0 ypaBHEHUIO PEAKIIMN Ha OCHOBE 3aKOHA |
' 00BEMHBIX OTHOILIEHUI ra30B

37. dusnueckre U XUMUYECKHUE CBOMCTBA BOIBI 1

38. CocraB ocHoBanuil. [lonsTre 006 MHAUKAaTOpax 1

39 Bona kak pactBopurtens. HacblleHHbIE 1 HEHACBIIIIEHHBIE PACTBOPHI. |
' MaccoBasi 1011 BEIIECTBA B pacTBOPE

40 [Ipaktrueckas padota Ne 5 mo teme «IIpuroroBieHue pacTBOpoB ¢ |
' OIpEIEIEHHON MaCCOBOU J10JIEW PACTBOPEHHOTO BEILIECTBAY

41. Kounrpoasnas padora Ne2 no reme «Kucsopoa. Bonopoa. Boga» 1

42. Oxkcupsl: cocTaB, kiaccuuKalus, HOMEHKIaTypa 1

43 [Tonydyenue n XxuMHuyeckue CBOWCTBA KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX |
' OKCHJIOB

44. OcHoOBaHMS: cOCTaB, K1accu(pUKaIs, HOMEHKIAaTypa 1

45. [Tonyuenue n XuMUYECKHE CBOMCTBA OCHOBAHUH 1

46. Kucnotsl: coctas, kiaccudukanus, HOMEHKIATypa 1

47. [Tonyuenue n XuMuU4eCKHE CBOMCTBA KUCIIOT 1

48. Counu (cpenHue): HOMEHKIATypa, CIOCOObI MOTyYeHHsI, XUMUYECKHE CBOUCTBA 1

49 [TpakTrueckast padota Ne 6. Pemenne skcriepuMeHTaNbHBIX 3a1a4 [0 TeEMe |
' «OCHOBHBIE KJIACCHl HEOPTraHMYECKUX COCTUHEHUI

50. I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPIaHUYECKUX COCTNHEHNUN 1

51. O06o01IeHne U cucTeMaTu3alus 3HaHu| 1

57 KontpoubHnas padora Ne3 no reme ""OCHOBHBIE KJIaCChl HEOPraHMYECKUX |
' coeuHeHmii"

53 [lepBble MOMBITKU KJIACCU(PHUKAIIMA XUMUYECKUX 31eMeHTOB. [loHsTHE 0 |

Irpynmnax CXO4HbIX 3JICMCHTOB




Ilepronnueckuii 3akoH 1 [lepuoanueckas cucteMa XUMUYECKUX JIEMEHTOB

>4 . . Menpeneesa !
55. [Tepuonpl, rpymIbl, TOATPYIIITHI 1
56. Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTombl 1
57 CtpoeHue 3IIeKTPOHHBIX 000104eK aTOMOB 3ieMeHTOB [leproauueckoit |
' cucremsl 1. V1. Menpeneesa
53 XapakTeprucTrKa XUMUYECKOTO 3JIEMEHTA I10 €r0 MOJIOKEHUIO B |
' ITepuonuueckoii cucreme /. 1. Menneneena
59 3nauenue [lepuonnyeckoro 3akoHa JUisl pa3BUTHS HAyKHu U npaktuku. . 1. |
' MeneneeB — y4€HbIN, IEJAror U rpaklaHuH
60. DJIEKTPOOTPULIATEILHOCTh aTOMOB XUMUYECKHUX JIEMEHTOB 1
61. Honnas xumMuueckas CBsi3b 1
62. KoBanenTHas noyisipHasi XuMHU4YecKas CBs3b 1
63. KoBanenTHast HenossipHasi XUMUYECKasi CBA3b 1
64. CreneHb OKUCICHUS 1
65. OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1
66. OKHCIUTENN U BOCCTAHOBUTEIHN 1
67 Kontpoabnas padora Ne4 mo reme «Ctpoenne aroma. XumMudeckast |
' CBSI3bY
68. [ToBTOpEeHUe, 06001IeHNE, CHCTEMATH3aIUsl 3HAHUI 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
9 KJIIACC
Ne i/m Tema ypoka Kou-Bo
4acoB
| [lepunonnueckuii 3akoH. [lepuonnueckas cucrema XUMHUYECKUX 3J1IEMEHTOB /1. |
' . Menneneesa
) 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKHUX AJIEMEHTOB MEPBBIX TPEX |
' HEPHOJIOB
3. Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB 1
Buasl XuMHU4YECKOM CBA3U U TUIIBI KPUCTAIUIMYECKUX PEIIETOK 1
5. O06o01IeHne U cucTeMaTu3alus 3HaHu!
6 KonTposbnas pa6ora Nel no teme «IloBTopenue u yriyoJenne 3SHAaHUH |
' OCHOBHBIX pa3/e/ioB Kypca 8 Kiaccay
7. Knaccudukanus XuMHUUECKUX peaklui o pa3IuyHbIM IPU3HAKAM 1
g [Tonsarue o ckopoctTu XUMUUEeCKOil peakuu. [ToHsITHE O TOMOTEHHBIX U |
TeTEPOreHHBIX PEaKIMIX
9. ITonsiTHE 0 XNMHUYECKOM paBHOBECHH. DAKTOPBI, BIUAIONIME HA CKOPOCTh 1




XUMHYCSCKOMN PCaKMK U MOJIOKCHUC XUMUUYCCKOTO PaBHOBCCHA

10. OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU
11. Teopus anexTponuTHUecKoi aucconuanuu. CUIbHBIC U CIIa0bIe IEKTPOIUTHI
12. HNounble ypaBHEHUS peaKInid
13 XVMUYECKUE CBOWCTBA KHCIIOT U OCHOBAaHUH B CBETE MPEICTABICHHI 00
' ANEKTPOIUTUYECKON JUCCOLIMALIIHI
14 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPEICTABICHUH 00 3JIEKTPOITUTHICCKOM
' JIMCCOIUALIUH
15. [TonsiTue o runponuse conen
16. O0o01IeHNe U CHCTeMaTU3alus 3HAHUH
17. [TpakTiueckas pabota Ne 1. «PemieHue sKCriepuMEHTANbHbBIX 33124
18. O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN
19 KonTposabsHas padora Ne2 mo teMe «JIeKTPOIUTHYECKAS] TUCCONMALMS.
' XuMHYeCKHE PeaKkIii B PACTBOPax»
20 OO0111as XapakTepUCTHKA raJloreHOB. XMMHUECKHE CBOMCTBA HA [IpUMeEpe
' XJopa
o1 XmopoBogopoa. CoJisiHast KHCI0Ta, XUMUYECKHUE CBOMCTBA, MOJTYYCHHE,
MIPUMEHEHUE
” [TpakTuueckas pabota Ne 2 o teme «llomyyeHune constHON KUCIOTHI,
' U3y4eHue e€ CBOUCTBY»
3 Brruucnenust mo ypaBHEHUSIM XUMHUECKUX PEAKIIMM, €CITU OJIUH U3 peareHTOB
' JIaH B U30BITKE
24. OO61mas xapakTepucThKa 371eMeHTOB VIA-rpymnmbl
)5 AnnotponHbie Moaudukanuu cepbl. HaxoxaeHue cepsl U € coeIMHEeHUN B
' npupoje. XuMHUYECKHUE CBOMCTBA CEPBI
26. CepoBoaopoj, cTpoeHue, pu3nyecknue U XUMUIECKUE CBOWCTBA
7 Oxcunsl cepol. CepHast KHCIOTa, (PU3MUECKHUE U XUMUYECKUE CBOWCTBA,
' pUMEHEHHE
XUMHYECKUE PEAKINH, JICKAIME B OCHOBE MPOMBIIIIEHHOTO Crioco0a
28. MOJIYYEHUS] CEPHOU KMCIIOThl. XMMUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpeibl
COETMHEHUSIMU CEPBI
29. Brruncnenue MaccoBo# 10 BbIXOA NPOAYKTA PEAKIUU
30 OO01mas XxapakTepuCcTHKa 3JIEMEHTOB V A-Tpymibl. A30T, paclipoCTpaHEHHE B
' npupoje, GU3NIECKrue 1 XUMUIECKHE CBONCTBA
31 AmMmuak, ero Gpu3nYecKue 1 XUMHUIECKHUE CBOMCTBA, MOTyYeHUE U
' pUMEHEHHE
1 [TpaxkTrueckas padota Ne 3 o reme «llonydeHre aMMuaka, U3y4eHue ero
' CBOMCTB»
33. A3OTHas KUCIOTa, €€ (hU3NMUecKre U XUMUYECKUE CBOWCTBA




Hcnonws3oBanue HUTPATOB U CcoJIe aMMOHHS B KQUeCTBE MHHCPAJIBbHBIX

34. ynoopenuii. XUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH CpeJlbl COEAUHEHUSIMU 1
azora
35 ®docdop. Oxcua pochopa (V) u pochopnas kuciora, puzndeckue u |
' XMMHYECKHE CBOMCTBA, MOJyYEHHUE
36 Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPAIBbHBIX YI0OpEHUH. |
' 3arpsi3HeHue NpupoHo cpeasl hochatamu
37. Yrnepon, pacpocTpaHeHue B IpUpojie, GU3NIECKUE U XUMIUUECKHUE CBOMCTBA 1
18 Oxkcuppl yriaepoaa, ux pusndeckre U XMMHYECKHUe CBOMCTBA. DKOJIOTHYECKHEe |
' po0JIeMBbI, CBsI3aHHBIE C OKCuAoM yrieposa (IV)
39. VYroabHas KucioTa u €€ coau 1
40 [Tpaktuyeckas padora Ne 4 o teme "[losryuenue yriekuciaoro rasa. |
' KauecTBenHnas peakuust Ha kapooHaT-HOH"
Al [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSX |
' yriepoja
42. Kpemunii u ero coequHeHus 1
43 [TpakTuueckas pabota Ne 5. Pemienne skcriepuMeHTaNBHBIX 337124 [0 TEMe |
' «Baxknelme HeMeTaIbl U UX COSIUHEHUS)
44, O0o01IeHNEe U CHCTeMAaTU3alus 3HAHUN 1
45 KonTposbnas padora Ne3 no teme «BaxHelilue HeMeTaNJIbI U X |
' coeTMHEeH s
OO11ast XapakTepUCTHKA XUMHUECKUX JIEMEHTOB — METAJIJIOB.
46. Mertannuueckast CBsI3b U METAJUIMYECKAsl KPUCTAJNINYECKas pelI€TKa. 1
®dus3nyeckue CBOKWCTBAa METAIIIIOB
47 XVMHYEeCKHE CBOWCTBA METAJIJIOB. DJIEKTPOXUMHUYECKHM sl HANIPSKEHUH |
' METaJIIOB
O61mue criocoOs! noayyeHus metauioB. CriaBel. Beruncienus no
48. YPaBHEHUSM XUMHUECKHUX PEAKIMM, €CIM OJIUH U3 PEareHTOB COAEPIKUT 1
pUMecH
49. IToHsATHE O KOPPO3UU METAILIIOB 1
50. [llemounbIe MeTAIIITBI 1
51. Oxcuapl ¥ TMAPOKCHIBI HATPUS U Kallus 1
52. [Ienouno3eMenbHbBIE METAILIBI — KaIbIIUM U MarHui 1
53. Baxneimmme coemmHEHNS KaJIbITHI 1
54. O06o01IeHne U crucTeMaTu3alus 3HaHu| 1
55. KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHeHUs 1
56 [IpaxTuueckas padora Ne 6 mo teme "JKECTKOCTb BO/BI U METO/BI €€ |
' ycTpaHeHus"
57. AmroMuHUT 1
58. AmMoTepHbIe CBOMCTBA OKCHIA U TUIPOKCHIA 1




59. Keneso 1
60. Oxkcuapl, Tuapokcu bl u conm xkenesa (II) n xemnesza (111) 1
61. O06o001IeHne U cUCcTeMaTU3alus 3HAaHUN 1
2 [TpakTuueckas padota Ne 7. PenieHue sKcriepuMeHTaIbHBIX 33/1a4 110 TeME |
' «Baknelme MeTasibl U UX COSIUHEHUS
Borurcnenus o ypaBHEHUSIM XUMHYECKUAX PEAKIIUN, €CIIM OJIMH U3 PEarcHTOB
63. JaH B U30BITKE WM COJAEPXKUT IpUMeEcH. BrrunciaeHuss MaccoBoOi 10711 BbIX0/a 1
MPOJYKTa peaKuu
64. O060011IeHre U cUCcTeMaTU3alus 3HAaHUN 1
65 KonTpoasHnas padora Ne4 no teme «BaskHeH e MeTaJIbl M UX |
) coeIMHEHUsD)
66. BemectBa 1 MmaTepuainbl B TOBCEAHEBHOM KM3HU YEJIOBEKA 1
67. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpebl 1
68. Ponb xumum B penieHny 3K0I0rHuecKux npoodaem 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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