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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 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 KOHLEMIIUU MPernogaBaHus y4eOHOro npeamMera « 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 00s13aTeNIbHOE peaMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh  U3YYEHUS] XUMHH C YY4ETOM  MEXIPEAMETHBIX 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 00pa3oBaHUs, a TakKe TpeOOBaHMM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTUUYSCKOM,
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 (DOpPMUpOBAHUE MBINUICHUS 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 CHEMU(UKON HAYYHOTO MBIILIICHUS, 3aKJIaJIbIBAeT OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K PUPOJIE, K YETOBEKY, BHOCUT CBOI BKJIaJ B 3KOJOTHUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)K€HHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM dTare 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 MPOTpaMMbl MO XUMHH 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
MOCJIEIOBATEIBHOIO Pa3BUTUS 3HAHUI HA OCHOBE TEOPETHUUECKUX MPEACTaBICHUIN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnognyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOH CBS3H;

— TMpEeICTaBICHUA 00 BIEKTPOJUTUYECKON JHUCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PpPacCMATPUBAOTCS HAa OCHOBE HMIIMPUYECKH
MOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO
YPOBHSI K JPyromy, BBITIONHSS (GYHKIMA OOBACHEHHS M TPOTHO3UPOBAHMUS
CBOICTB, CTPOEHUSI U BO3MOKHOCTEW MPAKTUYECKOrO MPUMEHEHUS U MOJyYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€ CHCTEMHOW MpUPOJIbl, LIEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U
METO/JaM TO3HaHUs B Hayke. M3yueHue XMMUU MPOUCXOJUT C MPHUBICYECHUEM
3HAHUM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaroluid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HaHUU — BaXKHEUIIUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKHUX MOJTOKECHHM,
JOCTYMHBIX 000OIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, fA3blKa HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4€OHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GOopMHUpOBaHHE WHTEIICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4JaronmMxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIbHOE 3HAUY€HHUE MIJIs
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHITh WX TPU PEHICHHH MpoOJeM B TMOBCEAHEBHOW JKU3HH U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUST B OBITY U TPYAOBOH JEATENBHOCTH B IIESIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHus CMECei.

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

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, paBuiaMu paboThl B J1a0OpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJbI) U XMUMHUYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) 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 xkee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  Pe3yJbTaTOB  MPOBEIEHUS  OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoga B mHpupoe, (HU3MUECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



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

TemnoBoit 3¢p(}eKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKHE ¢ XHUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B pacTBOPE. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

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

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

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

Comu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHHUS U
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 BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAILUIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3aumozeiictBusa okcuga menu (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckasi cucreMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METaJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoii cucrembl xumuueckux 3nnemeHToB [[. . Menneneesa. Ilepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepUCTUKAa 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 [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHasI CBSI3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUA IIMHKA C PAacCTBOPAMHM KHCJIOT M IIEJIOYed, MPOBEICHHE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIIUX €CTeCTBEHHO-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, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leprognyeckas cucremMa XMMUYECKUX 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 CTPOCHHUEM UX aTOMOB.

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

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUSI XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

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

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
xuMu4eckoil csizu. CreneHn auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIE peakiii Ha HOHBL. [[OHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pPEaKIUU
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKAHUS  peakluuil  HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKIuid Ha HOHBI, peIICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKHEe CBOMCTBA. OKCHUIBI Cepbl KaK MPEIACTABUTEIIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucnoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAs PEAKLIMS Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILICHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkre u XMMHUYECKHE CBOMCTBA, OMyYeHUE U npuMeHenue. Coiau 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).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHMHEPAJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3M4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBSA3aHHBIE C OKCHUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIEHHOCTH U CEIBCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTBI WX TepepaboTku (OEH3WH), WX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpaX, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHYECKHME CBOWCTBA, IMOJIY4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobaembr 6€30macHOro0 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 TPOTEKAHMsSI, OMBITHI, OTpa)xkaroye (PU3NUYECKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3HUYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIB30BAaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUE Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUJIMKATHOM TPOMBIIIJIEHHOCTH, PEIICHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u ctpoeHus: aToMoB. CTpOoeHHE MeETaUIoOB. MeTtamndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTtaioB. [loHsTHEe O KOPpO3UM 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
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



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

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

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

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoXxJAcHUE B mnpupoaec. Dusznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, H3y4YCHHE  pE3yJbTATOB KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHYECKUX peakuuil B ObITy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHATUHN, SIBISIONINXCS CUCTEMHBIMHU JJISI OTJENBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHUE, MOJIEb, SBJICHHE, TapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PacCTBOP, PACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTRA.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMON TMO3UTHBHBIX I[IEHHOCTHBIX OPUEHTAMN U
pacIlMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4yHOMY HACIEIUI0, TTOHMMAaHUS 3HAUYCHUS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU MHGpOpMaIHe o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS. O COLUMAJIBHBIX HOPMax M MPaBUJIAX MEXJIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3a]lay, BBIMNOJHEHUH XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJECHHWE M TIOCTYNKU CBOUX TOBApHUIIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTABIISIONIUE
OCHOBY [IJI1 TIOHMUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpa, TpEeACTaBlIeHUsT 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJBI, B3aMMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBIICHHM,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN
JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;



WHTEpPEC K OOYyYCHHMIO M TIO3HAHWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOSKTHOW H  HMCCICIOBATEIHCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHSI OOy4YEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TOCJICICTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallieHuu ¢
XUMUYECKUMU BEILIECTBAMHU B OBITY U PeaIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoQeccril U Tpyaa pa3IudHOTo poja,
YBaXKEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOM IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJILHOW TPACKTOPUHU MPOJOKEHU 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npodeccuoHaabHON eITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) 3K0JIOrNYecKOro BOCIIMTAHNS

HKOJIOTUYECKHU 11eJ1IeCO00pa3HOe OTHOIICHHE K TMPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICHXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOACHUS
mpaBui1 0€30MaCHOTO MOBEJEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOKAIOIIUX 3J0POBBIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELIEeHUs 33/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJHOU CPEIOH, ISl MOBBILICHHS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOU MPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMuUpOBaHUS MHUPOBO33PEHUS OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX MPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAyYHOW KapTHUHE MHPA, M YHUBEpCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE), KOTOpbIE OOecrneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYLIECTBJICHUIO Y4eOHOM
JEATEIIbHOCTH.



Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHWI: PACKPBIBaTh CMBICI XMMHUUYECKHX TMOHATUN (BBIAEIATH UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (JAaKTOB M SBJICHU, BEIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBS3M MEXKIY OOBEKTaMH H3YyUCHHS,
CTPOUTH JIOTUYECKHUE pacCykACHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

YMEHHUE TMPUMEHSATH B TpoIlecce TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEININ, UCTIOJIb3yEMbIE B XUMMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUUYECKON peakly — MpU PEIICHUN y4eOHO-TI03HABATENbHbBIX 33J]1ad, C YYETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB M XUMHUECKUX PEAKIIUN,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3y4aEeMbIX MTPOILIECCAX U SIBJIICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpPUOOpPETEHUE OIMbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMH W TIPOBEJICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HaOMoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/JIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
0 MpoJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPNPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KpPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHUE TPUMEHATHh Pa3IU4YHbIe METOJbl U 3alPOChl MPU MOUCKE U OTOOpE
uH(OpPMAITUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a7]a4 OMPEICIEHHOTO TUIIA, IPUOOPETEHHUE OTBITA B
0o0JaCTH  WCTOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMANbHYIO (hOpMY IpeacTaBieHus] HHPOpMaAUU U



WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmmamu,
npyrumu popmamu rpaduku ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh M AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
UCCJIEIOBATENCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIIBCKOTO XO35IMCTBA M TPAHCIOPTAa HAa COCTOSIHUE OKPYXAKOIIEH MNPUPOIHON
CpENBbL.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe IeCTBHS:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Jauajgora W (WJIM) JIUCKYCCHH) TIO
CYLIECTBY  OOCyXJaemMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

YMEHHSI  NPEACTABIATH  IOJYYEHHBIE  PE3yNbTaTbl  IO3HABATENBHOMU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JejlaTh MpPEe3EHTALUIO
PE3yJIbTaTOB BBIMNOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71ab0paTOpHOTO OMNbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

yMEHUsI Y4E€OHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
ITIO3HABATEIbHOM W MCCIENOBATENBCKOW  JESITENBHOCTH  IPU  PELICHUU
BO3ZHHUKAIOIIMX NpOOJEM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUSA
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHUE CAMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MTO3HABATENBHBIX 3a/1a4, CaMOCTOATENIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO PE3YJIbTATa 3asBJIICHHOW LIE€JIM, YMEHHE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCIOBUHU 3aJaHUN.

MHNPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMHCS Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
neucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.

K xoniy oOyuenus B 8 Kiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX INMOHSATHUW: aTOM, MOJIEKYJa,

XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BELIECTBO, CMECH
(omIHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs U



MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUUYECKasl peakius, KiacCuUKaius peakluidl: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 9K30- M IHAOTEPMHUUYECKUE PEaAKINH, TeTIOBON 3(PHEKT peaKiluH,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToOMHas OpOUTallb, PaAIUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHASA U HEMOJSIpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(mporeHTHAsl KOHLIEHTpAIKsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX TIOHATHA H
MPUMEHSATH ATH MOHATHS IPY OMUCAHUU BELIECTB U X MPEBPAIICHHUIA;
UCIOJIBb30BaTh XMMMUYECKYI0 CHUMBOJIMKY JUIsI COCTaBieHUS (opMyll
BEILECTB U YPAaBHEHUI XUMHUYECKUX PEAKIINIA;

ONpPENENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKWUCIEHUS  3JEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIACCy COEIMHEHUU 10
dopMynaM, BHJI XUMHUYECKOM CBA3M (KOBaJE€HTHas M HWOHHAs) B
HEOPTraHUYECKUX COCUHEHUSX;

packpeiBath cmbica [lepuogmueckoro 3akona [[. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX IoJIokeHus B lleproamyeckoit cucreme,
3aKOHOB COXPAHEHHs MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUEHUs, 3aK0OHa ABOraapo;

OMHUCHIBATh M XapakTepu3oBaTh TaONMuHyo ¢dopmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaThb TMOHSTHUS «rJaBHas
noarpymnmna (A-rpymnmna)» u «mobounast noarpynmna (b-rpymnma)y, manbsie u
OosbllIe TNEPUOAbl, COOTHOCUTH O0003HAUEHMsSI, KOTOpPbIE HMEIOTCS B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MengeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAlpa, 00Ilee YUCIO IEKTPOHOB
Y PACIPEIEIICHUE X N0 SJEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOILIME XMMHYECKHE CBOMCTBA BELIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPXKAAsl ONUCAHUE PUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKILINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTM TMPOTEKAHUS XUMHUYECKHX [MPEBpPALLCHUI B
Pa3IUYHBIX YCIOBUSX;



BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISPHYI0O W  MOJIIPHYIO MAacChl
BCIIIECTB, MACCOBYIO JOJIF0 XHMHYECKOTO »3JIeMEeHTa 10 ¢dopmyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKinu;

MPUMEHSTH OCHOBHBIC OINEpAllUU MBICIUTEIBHON JEATEbHOCTH — aHaJIHU3
W CUHTE3, CpaBHEHHE, 000OIICHHME, CHCTeMAaTH3aInio, KIIacCU(PHUKAIIUIO,
BBISIBJICHE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YYCHHSI CBOWCTB
BEIIECTB M XHUMHUYECKUX PpEaKIMi, €eCTECTBEHHO-HAyYHbIE METO/bl
NMO3HAHUA — HAONIOJCHUE, U3MEpPEHUE, MOJICIUPOBAHUE, DKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CIENOBAaTh  IpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  MOCYJIOM W
7a00paTOpHBIM  O0OpYJOBAaHMEM, a TaKXKe IMpaBWIaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYECHUI0O U COOMpPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JIOJIEH PACTBOPEHHOIO BEILIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbI0 HHIUKATOPOB
(;makmyc, henondTarent, METUIOPAHXK U APYTHE).

K xoH1y 0OydeHus B 9 kiacce npeiMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHSATHUWA: XUMHUYECKUM
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTUOH, AHWOH, IPOCTOE BEIIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATENBHOCTh, CTEIIEHb
OKHUCJIEHUS, XUMUYECKasl peaKiusi, XUMUYeCcKas CBs3b, TEIUIOBOU >PdeKT
peakuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, JJIEKTPOJIMTHYECKAsT IUCCOLMALMs, PEaKUUd HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE pEaKlMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajutotTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METaJuInYecKasi), KpHUCTAUIMYECKass pEIETKa, KOpPpO3Hus METALIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKIuH, MPEAEeNbHO JOIyCTUMAs
koHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHWMHUYECKHX TOHATUA W
MPUMEHSITh 3TU TIOHSATHUSA MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHH;
UCIOJIb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHUS (GopMyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeeNnEéHHOMY KJIACCy COEOUHEHHM 1o ¢opMyliaM, BHJI XUMHUYECKOU



CBsSI3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHCHHUSX, 3apsij MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeasl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIca Ilepuommueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIKCHIBATh W XapaKTepu30BaTh
Tabnmuunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DJIEMEHTOB:
pa3uyaTh MOHSTHS «rJaBHas moarpynmna (A-Tpynma)» H «moOodyHast
noarpynna (b-rpynma)», manple u OOJBIINE MEPUOIBI, COOTHOCHTH
0003Ha4YCHUsI, KOTOpPhIE MMEIOTCS B TEPUOAUYECKONM Tabiuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHde HMX II0 DJICKTPOHHBIM  CJIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MCHEHHUU CBOMCTB AJIEMEHTOB M HUX COCIUHEHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBY Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, M0 M3MEHECHHIO CTEIICHEH OKHCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOMCTBA MPOCTBIX M CJIOXXHBIX BEIIECTB, IOJITBEPKIAAs OINMCAHUE
MpUMepaMU MOJIEKYJISIPHBIX U HMOHHBIX YpaBHEHUU COOTBETCTBYIOIIHX
XAMWYECKUX PEAKIIHIM;

COCTaBJISAITh YPAaBHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIET0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIINN HOHHOTO
oOMeHa, ypaBHEHHS pPEaKIMi, TOATBEPKIAONINX CYIIICCTBOBAHUE
F€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca ATUX PeaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHYECKMX IMPEBpalICHUl B pPa3IdYHbIX
YCJIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MACCOBYIO JIOJIIO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

coOMofaTh  MpaBWwia  MOJb30BAaHUA  XUMHUYECKOM  MOCyAoM U
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe IpaBujia oOpalieHuss ¢
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKUUSIMU TIO BBIINOJHEHUIO



71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJMYYEHUI0O U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIONINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIISCTB: PACIO3HABATH OIMBITHBIM MYTEM XJIOPHI-, OPOMUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuwiIMkKar-, cyibdar-, THIPOKCHUI-HOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIC OTIEPAIlUU MBICITUTEIBHON NEATeTbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OO0O0OIEeHNe, CHUCTEeMAaTH3AINI0, BHISBICHHE
PUYUHHO-CJICICTBEHHBIX CBS3€H — /I W3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNEe, MOJCIMPOBAHUE, SKCIECPUMEHT (peajbHbIM U
MBICJICHHBIN ).

IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
Ne Tema ypoka Beero
n/n 4yacoB Naramian | /Jlara gakr

Paspen 1. lepBoHavyanbHble
Xumuuyeckue noHAaTua (20 yacos)

1 [Ipenmer xumuu. Posb XuMuu B KU3HH 1
yenoBeka. Tena u BemecTsa.

2 [TonsiTHe 0 MeTOAAX O3HAHUS B XUMUU 1
Ilpakmuueckasa paooma Ne 1 «Ilpaeuna

3 padomul 6 nadopamopuu u nPUEMbL 1
odpawenun c 1ad6opamopHbvim
o0bopyoosanuem»

4 Yucreie BemecTBa U cmech. CrocoOnl 1
paszienieHus cMeceit
Ilpakmuueckan paboma Ne 2 «Pa3zdenenue

5 cmecell (Ha npumepe 04UCMKU ROBAPEHH O 1
coau)»

6 ATOMBI U MOJIEKYJIBI 1

7 XUMHYECKHUE DIIEMEHTBI. 3HAKHU (CUMBOJIbI) 1
XUMHUYECKHX JIEMEHTOB
IIpocThle u cnoxHBIE BELIECTBA 1

9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE

10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.




Xumuueckas popmyna. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

11 OTtHocuTeNbHAs aTOMHAs Macca. 1
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca

12 MaccoBas J0JIA XUMHYECKOI'O 3JIECMCHTA B 1
COCAMHCHNU

13 KomnuectBo BemecrBa. Monb. MosnsipHast
macca

Dusnueckue 1 XUMUYECKHUE SIBIICHUSL.
14 XuMHUecKas peakuus 1

[Ipu3Haku 1 yCIOBHSI MPOTEKAHMS XUMUIECCKIX
15 peakiui 1

16 3aK0H COXpaHEHUsI MaCChl BEIIECTB.

XHWMHUYECKUE YPABHEHUS

Knaccudukanus XaMUYECKHX peaKIiui
17 (coemuHeHus, pa3IoKCHHS, 3aMEeIICHUS, 1
oOMeHa)

18 Brrancaenus KOJIMYECTBA, MaCChl BC€IICCTBA I10
YpaBHCHUAM XUMHUYCCKUX peaKuHﬁ

M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneauct. O0o0IIeEHE U 1
cUCTeMaTHu3anus 3HaHUU

20 KonTpoubHnas padora Nel «BemecrBa n

XUMHYECCKHUE pPEAKITUND>

Pa3znen 2. BaxkHeiue npeacTaBuTe/ i HeOpranmieckux semecrTs. (30 yacon)
2.1 Bozoyx. Kucnopoo. Ilouamue 06 oxcuoax. (6 uacos)

Bo3nyx — cmech razos. CoctaB Bo3ayxa.
21 Kucnopon — areMeHT 1 mpocToe BEelecTBO. 1
O30H

dusnyeckue 1 XUMHYECKHE CBOMCTBA
22 KHCII0po/ia (peakluy OKUCIIEHUS, TOPEHUE). 1
ITousTie 00 OkcHIax

Crioco6bI ostyueHust KUCI0poa B
23 71a00paTOPUU U IPOMBIIIIEHHOCTH. 1
[Ipumenenue kucaopoa

TennoBoii 3¢ hekT XuMUIeckoil peakiuu,
24 MIOHATUE O TEPMOXMMHUYECKOM YPaBHECHUH, 1
9K30- U SHIAOTEPMUYECKUX PEAKLIUAX

TormumBo (HedTh, yroiab U METaH).

25
3arpsi3HEHHE BO3IyXa, CIOCOOBI €ro




MpEeA0TBPALECHUS

Ilpakmuueckan paooma Ne 3 no meme

26 «llonyuenue u cooupanue Kucnopooa, 1

u3yueHue ezo ceoicmey
2.2 Booopoo. Ilonamue o kuciomax u consx. (8 wacos)

97 Bopopoa — sneMeHT 1 MpoCcToe BEIIECTBO. 1
Haxoxnenue B mpuponae

28 ®u3nyecKue 1 XUMHYECKHE CBOMCTBA 1
Bostopoza. [Ipumenenue Bogopoaa

29 [ToHsiTHE O KUCIOTaX U COJSAX 1

30 CriocoObI oTydeHust BOAOPOIa B 1
naboparopuu
Ilpakmuueckasa paooma Ne 4 no meme

31 «ITonyuenue u cooupanue 6ooopooa, 1
u3yuenue e20 c6olicme)

32 MounsipHblii 006EM Ta30B. 3aKOH ABOTaIpo 1
Brraucnenust 00b€Ma, KOJTMYECTBA BEIIECTBA

33 rasa o ero U3BeCTHOMY KOJINYECTBY 1
BELIECTBA WU 00BEMY
Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO

34 peaKIMy Ha OCHOBE 3aKOHA 00BEMHBIX 1

2.3 Booa. Pacmeoput. Ilouamue 06 ochosanusx. (5 4acos)

OTHOIIIEHUIT Ta30B

35 dusnyeckue U XUMUYECKHUE CBOUCTBA BOJIEI 1

36 CocraB ocHoBaHui. [ToHsTHE 00 MHIMKAaTOpax 1
Bopna xak pactBoputens. HacbllieHHbIE U

37 HEHaCBHIIIEHHbIE pacTBOPbI. MaccoBas 101 1
BELIECTBA B paCTBOPE
Ilpakmuueckan paooma Ne 5 no meme

38 «Ilpuzomoenenue pacmeopos c 1
ONpeoenénHoll Maccosoil 0o.eil
Pacmeopénnozo eeuyecmeay

39 KonTpoubnasi pabéora Ne2 o reme 1

2.4 OcHosuwie knaccol HeopeaHudYecKkux coeoumen

«Kucaopoa. Bonopoa. Boga»

uit (11 uacos)

Oxkcuppl: cocTaB, KiaccupuKanus,

40 1
HOMEHKJIaTypa
[Tomydyenue 1 XuMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 1
OKCH/IOB

42 OcHoBaHusI: cOCTaB, Kiaccudukams, 1

HOMEHKJIaTypa




43 HonyquHve U XMMUYECKHE CBOMCTBA 1
OCHOBaHMU
44 Kucnotsl: cocras, kinaccudukarmus, 1
HOMEHKJIaTypa
45 [Tomy4yeHue u XMMHUYECKHE CBOMCTBA KHCIIOT 1
46 Conu (cpenuue): HOMCHKJIaT}:pa, CIOCOOBI 1
MOJIy4YEHHUsI, XUMHUUECKUE CBOIMCTBA
Ilpakmuueckan paooma Ne 6. Peuenue
47 IKCNEPUMEHMANbHBIX 3A0ay NO meme 1
«OcHogHble KNacchl HeOP2AHUYeCKUX
COeOUHEeHUIL)
48 ['eneTnueckas cBA3b MEXIY IfnaccaMI/I 1
HEOPraHMYeCKUX COCTUHEHUIN
49 O06001eHne U cucTeMaTU3alus 3HAaHAN 1
KonTpoubnas padora Ne3 mo reme
50 "OCHOBHBIE KJIACChI HEOPTAHNYECKHUX 1
coeqnuenui"
Paszpnea 3. llepuoanuyecknii 3axoH u Ilepuoanyeckasi cucreMa XUMHYECKHX
3jieMeHTOB /I.U.MenpaeseeBa. Ctpoenne aroMoB. XMMHUYECKAasl CBA3b.
OKuCIUTEIBLHO — BOCCTAHOBUTE/IbHBbIE peaknun. (15 yacoB)
3.1 Ilepuoouueckuti 3axon u Ilepuoouneckas cucmema XumMudecKux 31emMeHmos
J. 1. Menoeneesa. Cmpoernue amoma (7 uacos)
[TepBble MOMBITKY KJIacCU(PUKALIUU
51 XUMHYECKHX 3JIeMeHTOB. [loHsaTHE O TpymnIax 1
CXO/IHBIX 3JIEMEHTOB
[Iepnoanueckuii 3axoH u [lepnoanueckas
52 crucTemMa XuMu4deckux annemeHToB /1. 1. 1
Menpeneesa
53 [Teproe1, TPYIIIB, IIOATPYIIITEL 1
54 Crpoenne atoMoB. CoCTaB aTOMHBIX sIJIED. 1
H3oTonsl
CTtpoeHwe IIeKTPOHHBIX 000JI0YEK aTOMOB
55 anemeHToB [leproanueckoit cucremsr /1. 1. 1
Menneneena
XapakTepuCcTHKa XUMHUYECKOTO JIEMEHTA TI0
56 ero noJyioxeHuro B [lepronnyueckoit cucreme 1
. . MenneneeBa
3navenue [leproauueckoro 3akoHa JyIs
o7 pa3BuTus Hayku U npaktuku. 1. 1. 1

MenneneeB — y4€HbIN, NIEIaror U rpaxIaHuH

3.2 Xummnyeckast cBsA3b. OKUCIUTEIBLHO — BOCCTAHOBUTEIbHBIC PEaKInu. (8 4acoB)




58 DIEKTPOOTPUIIATEIILHOCTh AaTOMOB 1
XHUMHUYECKHX DJIEMEHTOB

59 HonHast XuMHU4uecKas CBs3b 1

60 KoBasieHTHast mosipHast XMMUYECKasi CBS3b 1

61 KoBasieHTHAas1 HenoIsIpHAs XMMUYECKas CBSI3b 1

62 CreneHp OKUCIIEHUS 1

63 OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN 1

64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1

65 KonTpoJubHnas padora Ne4 o reme 1
«CtpoeHue aToma. XuMu4eckasi CBA3b»

66 O060011IeHNE U CUCTEMATU3AIUs 3HAHUH

67 O000111eHIE U CUCTEMATU3aIUs 3HAHUI

68 O06o0011IeHrEe U CHCTEMATH3AlMs] 3HAHUI 1

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68

9 KJIACC

Tema ypoka Beero

yacoB

n/n

Jara Harta ¢paxkr
IJ1aH

Paznen 1. BemecTtBo u xumudeckue peakuuu (17 yacon)

1.1 Ilosmopenue u yenybnrenue 3Hanuli OCHOBHbIX pazoenos Kypca 8 Kiacca (5 uacos)

[Tepuoanueckuii 3akoH. Ilepuoanueckas
CHCTEeMa XUMHYECKHUX djeMeHToB /. H. 1
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEIECTB

Buapl XuMHUecKoU CBI3U U TUIBI
KPUCTAJUIMYECKUX PELIETOK

KonTtpouabHas pa6ora Nel no teme
«IloBTOpeHue n yrirybo/1eHue 3HAHHI 1
OCHOBHBIX pPa3/iesIoB Kypca 8 Kiacca»

1.2 OcHoHble 3aKOHOMEPHOCMU XUMUYECKUX peakyull. (4 uaca)

Knaccudukanms XuMruaeckux peakiuii mo 1
Pa3IMYHBIM TPU3HAKAM

ITonsATHE O CKOPOCTU XMMHUYECKON PEaKIUH. 1
[ToHsiTHE O TOMOTE€HHBIX M T€TEPOTr€HHBIX




peaKuusx

ITonsiTHE O XUMUYECKOM PaBHOBECHH.
@akTOpsl, BAUAIOIIKAE HA CKOPOCTh XUMUYECKOU

8 1
PEaKINH U MOJ0KEHUE XUMUYECKOTO
paBHOBECHS

9 OKHCINTENEHO-BOCCTAHOBUTEIbHBIC PEAKIINH 1

1.3 Dnexmponrumuueckasn ouccoyuayus. Xumuyeckue peakyuu 6 pacmeopax. (8 uacos)

10 Teopust 3MEKTPOIUTHUUECKOM TUCCOLMALINU. 1
CunbHbIe U clladble AIEKTPOIIUTHI

11 HNonHble ypaBHEHUS peaKUid 1
XUMUYEeCKUEe CBOWCTBA KUCIIOT U OCHOBAaHUH B

12 CBETE MPEICTABICHUI 00 AJICKTPOITUTHICCKOMN 1
JUCCOLUAIINU
XUMUYECKUE CBOWCTBA COJIEH B CBETE

13 MPEACTABICHUH 00 AIEKTPOIUTHUCCKON 1
JUCCOLUAIINU

14 [TonsiTue o rumpomse comnei 1

15 Ilpakmuueckaa paooma Ne 1. «Pewienue 1
IKCHEPUMEHMATIbHBIX 3A0aU»
KonTtpouabHas pa6ora Ne2 no teme

16 «JIeKTPOJMTHYECKAS] THCCOLUALNS. 1
XHUMHYeCKHE peaKklii B PACTBOPax»

Paznen 2. Muorooopasue BemectB (42 yaca)

17 OO6m1ast XxapakTeprCTHUKA rajJOTeHOB. 1
XUMUYECKUE CBOWCTBA HAa MPUMEPE XJI0pa

18 Xnoposoaopos. ConstHast KHCIOTa, XUMUYECKHE 1
CBOMCTBA, NOJIy4€HUE, IPUMEHEHUE
Ilpakmuueckaa paboma Ne 2 no meme

19 «llonyuenue conanoii Kuciomel, uzyyenue eé 1
c60IICme»
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX

20 peakiuii, eciiv OJIMH U3 PEareéHTOB JaH B 1
M30bITKE

21 O060011eHre U cHCTeMaTH3aIHs 3HAHUN 1

99 OOm1ast xapakTepucTika 31eMeHToB VIA- 1
TPYIIIBI
AnnoTponHbie MOIU(UKALIUN CEPHI.

23 Haxoxnenue cepbl 1 €€ coeTMHEeHUN B 1
npupoje. XuMHUYECKHE CBOUCTBA CEPhI

24 CepoBoaopoa, cTpoeHue, hu3ndecKue u 1




XUMHYECKUE CBOUCTBA

25

26

27

Oxcuppl cepol. CepHas KHCIOTa, (U3UYECKUE U
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE

XUMUYECKUE peaKklliy, JIexKallle B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCO0a MOIY4YeHHs CEpHON
KHCIOThl. XUMHUYECKOE 3arpsi3HeHHe
OKpY>Karollen cpesibl COeAMHEHUSIMHU CEPbI

Brruucienue MaccoBO# 1011 BBIXOa MPOAYKTA
peakmuu

28

OO0mmas xapakTepucTuka 31eMeHToB VA-
rpyImibl. A30T, pacCpoCTpaHEHUE B IPUPO/IE,
¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA

29

30

AMMHaK, ero pu3n4ecKue U XMMUYeCKH1e
CBOMCTBA, IOJIY4CHUE U IPUMEHEHUE

Ilpakmuueckaa padoma Ne 3 no meme
«llonyuenue ammuaxa, uzyuenue e2o
CceolCme

31

A3oTHas KUCOTa, e€ pusmueckue u
XUMHUYECKHE CBOMCTBA

32

Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUSI B
KauecTBE MUHEPAJIbHBIX y100pEeHUH.
XUMUYECKOE 3arpsi3HEHUE OKPY KaIoIIel cpebl
COEIMHEHUSIMH a30Ta

33

34

35

®dochop. Oxeun docdopa (V) u pochopnas
KHCJIO0Ta, (PU3NYECKHe U XUMHUYECKHE CBOMCTBA,
MOJTyYeHHE

Hcnonb3oBanue GpochaToB B KauecTBe
MHUHEPAJIbHBIX YIOOpeHUi. 3arpsi3sHeHUE
IIPUPOJHOM cpenibl hochatamu

VYraepon, pacipocTpaHeHHE B TPUPO/IE,
¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA

36

Oxkcupl yriaepoja, ux Gu3ndecKue u
XUMHUYECKHAE CBOMCTBA. DKOJIOTHIECKHE

po0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM YIJIepoja
(V)

37

38

VYrospHasa KUCIOTa U €€ COJIU

Ilpakmuueckaa paboma Ne 4 no meme
"[lonyuenue yenekucnozo zasa.
Kauecmeennaa peakyus na kapoonam-uon'

39

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX
BEIIECTBaX KaK O COETUHEHHX yriiepo/ia

40

Kpemnuii u ero coequnenust

41

Ilpakmuueckaa paboma Ne 5. Pewienue




IKCnEpUMEeHmaibHblX 3a0au no meme
«Bascneiiwiue nememannsl u ux coeOuHeHus)

KonTtpouabnas pabora Ne3 nmo reme

42 «BakHeiilmme HeMeTAJIbI H HX COeTUHEHM S 1
OO6m1ast XxapakTepruCTHKa XUMUYECKHUX
3JIEMEHTOB — METAJIOB. MeTayuimueckas CBs3b

43 1 MeTaJUTMYecKasi KpUCTaIMUecKas pemeTKa. 1
dusnyecKue CBONCTBA METAIIIOB
XHUMUYECKUE CBOMCTBA METAJLJIOB.

44 DNEKTPOXUMHUYECCKUN P HAPSOKCHUMA 1
METaJJIOB
OO6mmue criocoObl MOTYYCHHUS METALIOB.

45 CruiaBbl. BBI‘II/ICJ'ICHI{}I 10 YpaBHEHUSAM 1
XUMHUYECKUX PEAKIUi, €CIIH OJUH U3 PEarcHTOB
COJICPKUT TPUMECH

46 [TonsTHE 0 KOPPO3UU METAIIIOB 1

3.2 Baowcuetiwue memainnwt u ux coeourenus. (10 uyacos)

47 IlenouHble METAIIIBI 1

48 OKCHUIbI M TUAPOKCHUIBI HATPUS U KaJIUSI 1
[I{enouHO3eMeENbHBIC METAJIIBI — KAIBIIUN U

49 Marauii. Kanbiuii u ero coeluHeHus. 1
XKécTtrocTh BOJBI U CIOCOOBI €€ yCTpaHEHHS

50 ATIOMUHUI

51 AmMpoTepHbIe CBONCTBA OKCHIA U THUIPOKCHUIA

59 Kenezo.Haxoxnenue B npupoje. CBoiicTBa 1
xKenesa.

53 CoenuHeHHs Kee3a 1
Ilpakmuueckasn paboma Ne 7. Pewwenue

o4 IKCHEPUMEHMAIbHBIX 3a0ay nO meme 1
«Bajcueiimiue memannvl u ux coeOuHeHusn»
O06001enre 1 cucTeMaTr3aIs 3HaHUH 110 TeEMe

95 «Mertamibl» 1

56 KonTtpouabsnas padéora Ne3 mo reme 1
«MeTtaJIbD)

Paznen 4. Kparkuii 0030p BaskHeillux opranudeckux Bemlects (12 yacos)

57 Oprannueckas XUMHA 1

58 Yrineromoponsl. IIpenenpapie(HACHIIICHHBIE) 1
YTIIEBOIOPO/IBL.

59 HenpenenbHble HeHACHIIEHHBIE) YTIIEBOAOPOIBI

60 [pousBoaHbIe yriieBoaopooB. CHUPTHI

61 Kap6oHoBsie kuciotsl. CrioxHbie 3(GUpbl. JKUPBI. 1




62 VraeBoasl 1
63 AMHHOKHUCITOTHL Benkw.
64 [Monumepsi 1
65 O06o0marommii ypok no teme «BaxkHewme 1
OpraHHYECKHE COCIANHEHUS»

66 KontponbHas padota 1
67 O06o01IeHre U cucTeMaTU3alus 3HAaHUN
68 O00011eHre U cUCTEMAaTU3ALNS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




