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YPpoBeHb 0CHOBHOT0 00111er0 00pa3oBaHUsA



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIMHU MPENnoaaBaHusl yaeOHOTO npeameTa « XuMusH»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJINBAET 00s13aTENHHOE MpeIMETHOE COJiepKaHue,
MpeAyCMaTPUBAET PACIPENEICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE IO
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHHUS] XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, ONpeaenseT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKkKe TPeOOBAaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIed U3y4eHUs PEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATEIbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOM Il (OPMHPOBAHUS MHPOBO33PEHUS
0o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ, B (POPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4yeOHOM  JIeSITEIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIHOCTH;

3HAKOMHUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LETTOCTHOTO B3IJIsia HA €MHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOYyYarOIMnXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMHUMU OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane €€
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHH H HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa cojepkaHusi MpOrpaMMbl N0 XUMHUU CPOpMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydueHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. I. MeneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOHN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITIONHSS (GYHKIMA OOBACHEHHS M TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TMOIYyYCHHS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpPUPOJbI, IIEHHOCTHOIO OTHOIIEHHS K HAay4YHOMY 3HAaHHUIO U
MeTOoJaM TO3HaHWUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pu3uka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIBHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHSATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHUI MHMPOBO33PEHUYECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU TO3HABATEILHBIX YMCHHUNA U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE LI, KaK:

— (¢GopMHUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJICHHOCTh OOy4YeHUSI HA CHCTEMAaTHYECKOE MPUOOIICHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEILHOM JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, IMO3HAHUS M CAMOIIO3HAHMUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBaHue o0meld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpPYXAaIOIEr0 MHpA, MCHOJIb3Yd 3HAHUS W OMbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUHU, TPUMEHATh WX TPH PEIICHHH MpoOJeM B TOBCEAHEBHON J>KM3HU U
TPYAOBOU JIEITEIBHOCTH;

— (¢opmHpoBaHHE y OOy4YalOIIMXCAd T'YMAHUCTUYECKUX OTHOILCHUM,
NOHUMAaHUSl LEHHOCTH XUMHUYECKHMX 3HAHUM JJi1 BBIPAOOTKH 3KOJIOTHYECKU
1EeJIeCO00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BHUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMs OOILEYESIOBEUYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOoGuis U HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OO1iee YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), 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 MO3HAaHMS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CrniocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewnlecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Mmacca. B3auMoCBsI3b KOJMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuérel mo Qopmyrnam
XUMUYECKUX COCTUHEHUM.

Pu3NYECKUE U XUMUYECKUE SBICHUS. XUMHUECKasd peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHUs. Knaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAONIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJIa, pAacCTUpPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUN, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeUCTBHE kele3a ¢ pacTBopoM conu meau (II),
U3Y4YeHHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWUISAIMA, XpoMaTorpadus, MPOBEACHNE OUYUCTKH TTOBApPEHHON
COJIM, HaONIOJEHWE W  ONUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeline npeacTraBuTe i HCOPraHUYECKHUX BELIECTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopoa — 3neMeHT U mpocToe
BelecTBo. Haxoknenue xucimopopa B TpupoAe, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenne kucinopoaa. CrnocoObl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHass MOAUGUKAIIS KACTIOPOa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT um mpocrtoe BemectBo. HaxoxxaeHue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHHS.
Ponp pacTBOpoB B IpUpoOZE€ U B KU3HU 4esoBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHHne NpUPOIHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BO/I.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIC, KHCJIOTHBbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. Dusnueckue M XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Knaccudukanuss ocHoBaHMM: IEIOYM U HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxamnus kucnor. Homenknarypa kucior. dusudeckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psp aktuBHoctn MmetayuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnuecKkas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEETICHUE COECPKaHUs KUCIOPOAa B BO3AYXE, MOJIYyUYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YyUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHWE, PACMO3HABAHUE W W3YUYCHUE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIECHHE PACTBOPOB C OIPEACIEHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpueM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUSI OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajula JPYTMM M3 PAacTBOpPA COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOTMBITKM KIACCU(PHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoanueckast cucteMa XUMUYECKHUX dJIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTonbl. OnexkTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XMUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUsl pajJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNIiaM U NEPUOIAM.

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

Xumuyeckass cBa3b. KoBajieHTHass (moyisipHasi W HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporiecchl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpasloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHHUS).

Mesicnpeomemmnuie céasu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpU U3YYEHHM XUMHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHHE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSTHS: HAay4yHbIN (akT, TUNoTe3a, TEOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MepPUOIUIHOCTh, HAOIOICHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, DJIEKTPUUECKUN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnognueckuit 3aKoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHOJOB, Kalus, KalblUusi H WX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (10 YHUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTalnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINMHU, TEPMOXUMHUUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XUMUYECKOW peakmnuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xXumMruyeckoM paBHoBecuu. DakTOpBI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpalléHHbIE HWOHHBIC YypaBHEHUsI peakiuid. CBOICTBA KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB UM HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, MpOLECCa OUCCOLMALMU KHUCIOT, IIEJIOYEH W COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakiuu pa3fioKEHHUs, COCTUHEHHUs), paclO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCHEPUMEHTAJIbHBIX 33]1a4.

HemeTaunibl 1 X cOeIMHEHU S

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIEe CTENEeHU OKucieHus. CTpoeHue U (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJjopa
(B3aUMOJIEHiCTBHE C METaUlaMU, HEMeTa/ulaMH, IIeso4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJIydeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOJA HA OpPraHW3M YEJOBEKa. BaxkHeWlme XJIOopuabl U UX
HaXOXJCHUE B PUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(DHUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST KJjacca KHUCIOT U crernuduyeckue). XUMHUYECKHUE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHoco0a TMOMy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKLMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH cpeabl COCIWHEHHMSIMU cepbl (KHCIOTHBIE JOK[IH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
busznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B nmpupoe. AMMHAK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (U3MYECKHEe U XUMHUYECKUE
CBOMicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yn00peHnil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIIM, 3arpsi3HEHUE BO3/AyXa, MOuYBbl U BonoéMoB). docdop,
aoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaora, Pu3ndecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUH.

Oo6mas xapakrepuctuka s1nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMKM, PpPACIpOCTpaHEHHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepoaa B npupojse. Okcuabl yriepoja, ux
¢u3nuecKkue M XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKHue MpPOOJIEMBbl, CBSA3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHUYECKHE CBOMCTBA,
noJiydeHue U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAaX: )KMpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM Ye€JIOBEKa. MaTepualbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCJIMHEHUN.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IMOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacTtaBieHus o0
okcusie kpemausi (IV) u kpemuueBoi kucinore. CHIMKAThl, X UCIOJIb30BAaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUe 0Opa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TajJOreHUIOB), O3HAKOMIJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, W3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOW KUCIIOTHI, MPOBEJECHNE KAaUeCTBEHHOW peaKIK Ha Cylbdar-
WOH W HaOJIOJieHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEpUAIIOB), 0Opa3laMu a30THBIX U POCHOPHBIX yIOOpEHUM, MOIydeHuUe,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U JochaT-uOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHUE Mozenein
KPUCTAUIMYECKUX peIIETOK aimMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJlyueHue, coOupaHue, pacro3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYEHHE TNPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxkeHus B llepmomgmyeckor cucrtemMe xumudeckux odaemeHTtoB . N.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTauioB. OU3nyYecKrue U XUMUYECKHUe CBOMCTBAa MeTaiioB. OO0mue
CrocoObl  TIONy4eHUs] MeTaioB. [lOHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyT'yH, JIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B llepuognyueckon cucreme XMMHYECKUX
sanementoB JI. M. MenaeneeBa, CTpO€HHME UX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



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

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelue coequHEHUS KalblUs (OKCHI, TUIAPOKCUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHMUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucremMe XMMHUECKUX 3JIEMEHTOB /1.
. MenpgeneeBa, CTpoEHHE aTroMma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (I1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, WX (DU3UUYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
HCIIOJIB30BaHNE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbI[USl W HATpus C BOJON (BO3MOXKHO HCIIOJL30BAaHUE BHUICOMATEPHATIOR),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), mequ (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAMU HaTpus, KaJlus U Kajiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(OTEPHBIX CBOMCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxknenime
METAaJlJIbl U UX COCIMHCHUS.

XHUMHUS M OKpPY:KaoUas cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karolehd cpeibl (MpeliesibHas JOoMmyCcTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHnn 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBS3€d MpU HM3yYeHHMH XMMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HayYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAyUYHbIE MOHSATHUS: HAy4dHbIM (DaKkT, rumoresa, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJA, SJICKTPUUYECKUU 3apsij, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KPUCTAITUIECKAs
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
10JIE3HBIE UCKOIAEMbI€, TOILJIUBO, BOAHBIEC 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
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT ITpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

[IEHHOCTHOT'O OTHOIIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KHU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HMH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW Yy4eOHOM MeATeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMIOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIEH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKH U COCTABISIOLINE
OCHOBY I TIOHUMAaHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHbIE MOTHUBBI, HAMPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOs1, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HH;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYeHHIO ITpodeccuil u Tpyda pa3InyHOro posa,
YBaXEHUE K TPyAYy U PE3ylbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHON po(eCCUOHATBHON IEATEIbHOCTU U Pa3BUTHsI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBLHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHMS, IOHUMAaHUE LIEHHOCTU 3JI0POBOIO U
O6e3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXHUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NPUMEHSTh 3HAHUS, MOJIy4aeMble MPU U3YUYEHUU XHUMUH, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TIJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX peuieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM M COLMAJIbLHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHHE MHPA, U YHUBEpPCAJIbHbIC yIeOHbBIC ACUCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HCMOJB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TP OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHYECKUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUYECKUE pacCyXIeHUS (MHAYKTHUBHBIC, JICTYKTHUBHbBIC, 10 aHAJIOTHH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIeCCe TMO3HAHWS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIEMEHTa), XUMHYecKas ¢Gopmylia U YpaBHCHHUE
XUMHUYECKOW PEaKIuh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBIABIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEJACTBEHHBIC CBSI3M U
MIPOTHBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeliCTBUS:

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI Jii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NMPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CHPABOYHbBIC
nocoOus, pecypcsl MHTepHeTa), KpPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33Ja4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTM  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOUpATh ONTUMANIBHYIO (hOpMY MpeAcTaBlIeHUSI HHPOPMAIK U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENECKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSIHHE OKPYKAIOIIEH NPUPOTHON
Cpelbl.

KoMMyHHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juaiora M (WJIM) OUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOd  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIIIOJHEHUS NPEIJI0KEHHOM 3a/1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOro OIbITa,
1a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yueOHOTO MPOEKTA);

yMEHUs1 Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPM  PELICHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC YYeOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbBHO COCTaBJSATh WM KOPPEKTUPOBAThH
MPEUIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHUS! HOBBIX 3HAHHW 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOCHHIO 005A3aTE€IHHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATCIbHOCTH 1O  TOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHSTHUN: aTOM, MOJEKYJa,
XUMHUUYECKUW JJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10JIs1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOT4, OCHOBAHHUE, COJb, DJIECKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHYECKasl peaKkuus, KiacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TEIUIOBOM 3 (HEKT peakium,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHUMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATUH U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BELIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUMKY IS COCTaBlIeHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHasT M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaTh cMbIci Ilepuoanueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TaOMM4Hyr0 ¢opmy Ilepuomnyueckoi
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3jaudaTh I[IOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maibeie u
OOJNBIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XHUMHYECKHX diemeHToB J[. .
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,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEI[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJeMeHTa 1o ¢opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOJUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIs1 U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJIbHBINM U MBICIICHHBIN );

ClIeoBaTh  NpaBWIaM  TMOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKXe TMpaBuUjiaM oOOpalieHust ¢
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C ONPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh M TPOBOAUTH  XMUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(Jrakmyc, dheHondTaiend, METUIOPAHXK U JIPYTHUE).

K xoHiy 00ydeHus B 9 kjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0OYHAIONTUXCS YMEHUIA:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJICHTHOCTb, SJIEKTPOOTPUIIATEIBHOCTDh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[usi, XUMUIECKasl CBS3b, TEIUIOBOU A(PDEKT
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBIICHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIL;

ONPENIENATh BaJIGHTHOCTD U CTENIEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, MOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelibl B
BOJIHBIX PACTBOpPaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIMChIBATh U XapaKTepU30BaTh
Tabnuynyo Gopmy llepuoanmdeckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB:
pazinuath MOHATHUS «rJaBHas noarpynmna (A-rpynmna)» U «moOouyHast
noarpymnmna (b-rpynma)», manble u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij fAnapa, OOIIee YHCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEJUHEHUI B
npeaenax MajblX NEPUOJIOB M TIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIUu
BEIIECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBHUCHUMOCTH OT HMX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYYCHHIO W COOUpPAHHIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa M YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIUTEIIbHON JEATEeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJIEJCTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HanmenoBaHue pa3jiesioB U TeM Koamrectno gacon
Ne n/m KonTpoJabHbie IpakTuyeckue
MPOrpamMmbl Bcero
padoThI padoThI
XuMus — BaxHas 00J1acTh
1.1 €CTECTBO3HAHUS U MPAKTUYECKOU 5 2
JESITEIIbHOCTH YeJIOBEKa
1.2 BeniectBa 1 XumMuyeckue peakiuu 15 1
Hroro no pazgeny 20
2.1 Boznyx. Kucnopon. [Tonstue 06 okcumax 6
2.2 Bonopona.Ilonsitue o kucinorax u comsx 1
2.3 Bona. PactBopsl. [TonsiTHe 00 0OcCHOBaHUSAX 1 1
54 OcHOBHBIE imaccr,l HEOPTraHUYECKHUX 1 | )
COCTMHEHU N
Hroro no paszneny 30
[Iepnoanueckuii 3axoH u [lepnoanueckas
3.1 cHCTEMAa XMMHYECKUX 31eMeHToB /JI. U. 7
Mengene-eBa. CTpoeHue aToma
39 Xumudeckasi cBsi3b. OKHCIUTEIBHO- 3 |
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Hroro no pazneny 15
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5




9 KUIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

Ne /i KonTpoabHbIe IpakTuueckue
NMPoOrpaMmblI Bcero
padoThI padoThI
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH 5 |
' OCHOBHBIX pa3/IesioB Kypca 8 kjacca
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 4
) peaxiuii
13 DNEKTPOIUTHYECKAs TUCCOLIUAITHS. g | |
’ XUMHYECKHE PEaKIii B PaCTBOPax
Wroro no pasaeny 17
21 OO01as xapakTepUCTHKA XUMUYECKUX 4 !
' snemenToB VIIA-rpymisl. [anorens:
OO61mas xapakTepUCTHKA XUMUYECKUX
22 anemeHToB VIA-rpynmsl. Cepa u eé 6
COEIMHEHUs
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1
COEZIMHEHUs
OO0mas xapakTepuCcTUKa XUMHYECKIX
2.4 anemeHToB [VA-rpymnmel. Yraepon u 8 1 2
KPEMHUH 1 UX COSAMHECHUS
Wroro no pazmeny 25
3.1 OO6mue cBO¥CTBa METAIIIOB 4
3.2 Baxneinme MeTamiibel 1 UX COSTMHEHHUS 16 1 2
Hroro no pazgeny 20




4.1 ‘ BemiecTBa u MmaTepuaisl B AKU3HU YEJIOBEKA 3
Hroro no pazgeny 3
Pe3epBHOE Bpemst
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

KosnuuyectBo yacos
Ne ni/m Tema ypoka

Bcero
[Ipeamer xumun. Ponp xumMuu B KU3HU yesnoBeka. Tena u BemecTsa 1
[TonsTre 0 MeTOAAaX NO3HAHMS B XUMUU 1
3 [IpakTuueckas pabora Ne 1 «IIpaBuna paGoTsl B 1a00paTOpUH U MPUEMBI OOPAILIEHUS C |
1abopaTOpHBIM 000PYIOBAHUEM
4 UucTteie BemecTBa u cMecu. CriocoOBI pa3ziesieHus: cMecei 1
5 [IpakTuueckas padora Ne 2 «Paznenenue cmeceil (Ha mpuMepe OYHCTKH MOBAPEHHON COJIN)» 1
6 ATOMBI U MOJIEKYJIBI 1
7 XUMUYECKHUE 3TIEMEHTHI. 3HAKU (CUMBOJIBI) XMMHUYECKUX 3JIEMEHTOB 1
8 [IpocThlie U COXKHBIE BEIIECTBA 1
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1
10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUecKas popmyiia. BaleHTHOCTh aTOMOB XUMHUECKUX |
JJIEMEHTOB
11 OTtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS MOJIEKYJISIpHAst Macca 1
12 MaccoBast 10711 XMMUYECKOT0 JIEMEHTA B COEAMHEHUH 1
13 KomnuectBo BemectBa. Monb. Mossipaas Mmacca 1
14 Du3ndYecKne U XMMUYECKHE BJICHUSA. XUMHUECKas PeaKus 1
15 [Ipu3Haky u ycnoBus MPOTEKAHUS XUMUYECKUX PEAKIUN 1
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. XUMUYECKUE YPaBHEHUS 1
17 Beruucnenus konmdecTBa, Macchl BEIECTBA 10 YPABHEHUAM XUMHUYECKUX PEAKIUI 1
18 Knaccugukanus XuMHUecKuxX peakiuii (CoenHeHNs, pa3IoKeHHs, 3aMeIleHus, 0OMeHa) 1
19 M. B. JlomoHOCOB — yu&HBIH-3HIMKIIONEAUCT. O000IIEeHHE U cCUcTeMaTH3alys 3HaHUH 1




20 Kontponbnas padota Nel o teme «BemecTBa 1 XUMUYECKHE PEAKITHI 1

21 Boznyx — cmechk razos. CocraB Bo3ayxa. Kucinopoa — sneMeHT u npocrtoe BeriecTBo. O30H 1

2 duznyeckue 1 XMMHUYECKHE CBOICTBa KUCIIOpoAa (peakiuu okuciaeHus, ropenue). [lonstue 06 1
OKCHJIax

23 CriocoOsl MmostydeHus: KUCI0po/ia B J1abopaTOPUH U MpOMbIIIeHHOCTH. [IprMenenue kuciaopoa 1

24 TemnoBoit 3¢ ekt XUMUIECKOH peakny, OHATHE O TS PMOXUMHUYECKOM YPaBHEHHH, IK30- U |
SHJOTEPMUUYECKHUX PEaKIUIX

25 TomnuBo (Hed Tk, yroib 1 MeTaH). 3arpsi3HeHue BO3AyXa, CIOCOObI €ro Mpe0TBPAIICHUS 1

26 [Ipaktuyeckas padora Ne 3 mo teme «Ilomydenue u coOnpanne KUCIOPOAa, H3yISHHE eTO |
CBOWCTB»

27 Bonopox — snemeHT u npocroe BemecTBo. HaxoxaeHue B npupojae 1

28 duznyeckue U XMMHUYECKHUE CBOICTBa Bojopoa. [Ipumenenue Bogopoaa 1

29 [TonsiTHEe 0 KMCTOTAX U COJIAX 1

30 CriocoOsl motyueHus: BOAOPoa B 1aboparopuu 1

31 [Tpaktuueckas padota Ne 4 o reme «Ilomydenue u cobupanue BoIopoaa, U3y4yeHUe ero |
CBOMCTB»

32 MosnsipHblii 00bEM ra3oB. 3ak0H ABOTapo 1

13 Boruncnenus o0b€Ma, KOIMYECTBa BEIIECTBA ra3a MO €ro U3BECTHOMY KOJIMYECTBY BEIECTBA WU |
00BEMY

34 Boruncnenus 00bEMOB ra30B 0 ypaBHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA 00BEMHBIX OTHOILIEHUHN |
ra3os

35 du3nuecKrue 1 XUMUUYECKHE CBOMCTBA BOJIbI 1

36 CocraB ocHoBanuii. [lonstre 06 nHAMKaTOpax 1

37 Bona kak pactBoputens. HachilieHHbIE M HEHACBIILIEHHBIE paCTBOPBL. MaccoBast 10J1sl BEIIECTBA B |
pacTtBope

18 [IpakTuueckas padbora Ne 5 o teme «lIpuroroBieHne pacTBOPOB € ONpeAEIEHHON MacCOBOM |

JI0JIel paCTBOPEHHOTO BEIIECTBA




39 Kontponbnas padota Ne2 o reme «Kucmopoa. Bogopoa. Boga» 1
40 Oxcupel: cocTaB, KiacCUpUKAIMsI, HOMEHKIIATypa 1
41 [TonydyeHnue U XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCUIIOB 1
42 OcHoBaHus: cocTaB, KJIacCu(pUKAIKA, HOMCHKIATypa 1
43 [Tonyyenue u XuMUUYECKHUE CBOMCTBA OCHOBaHUM 1
44 Kucnotsr: cocras, kinaccudukaims, HOMEHKIaTypa 1
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA KUCIIOT 1
46 Conu (cpeqHue): HOMEHKIATYpa, CIOCOOBI MOJTYYeHHS, XUMHUYECKHE CBONCTBA 1
A7 [IpakTuueckas padota Ne 6. Pemenue skcriepuMeHTaNbHBIX 337124 10 TeMe «OCHOBHBIE KJIACCHI |
HEOPraHWYECKUX COEAUHEHUI
48 I'enetnyeckas CBSI3b MEXKAY KJacCaMH HEOPTraHMYECKUX COCTUHEHHM 1
49 O06o0mieHne 1 cucTeMaTu3ays 3HaHUH 1
50 KonTponbnas pabota Ne3 no teme "OCHOBHBIE KJIacChl HEOPTaHUYECKUX COSTUHEHUI" 1
51 [TepBbIe MOMBITKY KIACCH(PUKAIIUTU XUMUYECKUX AIEeMEHTOB. [[oHATHE O TpymImax CXOIHBIX |
3JIEMEHTOB
52 [Iepnonnueckuit 3akoH u Ilepuonnueckas cuctema xXumMuieckux 3imeMeHToB 1. 1. Menneneesa 1
53 IIepuonsl, rpymnmsl, MOATPYIIIILI 1
54 Crtpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tomsr 1
55 CtpoeHue 3NeKTPOHHBIX 00051049ek aToMOB 31eMeHTOB [leproanueckoii cucrems! /1. U. |
Menneneesa
56 XapakTepuCcTUKa XUMHYECKOTO JIEMEHTA MO €ro mojoxeHuto B [lepuoanueckoii cucreme /. . |
MenneneeBa
57 3nauenue [lepuonnueckoro 3akoHa /s pa3BUTHsI Hayku U npaktuku. 1. . Mennenees — |
YUEHBIN, TIEJIATOT ¥ TPaKTaHIH
58 DIEeKTPOOTPULIATETbHOCTh ATOMOB XUMUYECKHUX JIEMEHTOB 1

59

HNonnas xumMudeckas CBsI3b




60 KoBanenTHas nossipHasi XuMU4ueckas CBs3b 1
61 KoBasieHTHas1 HEMOJIsIpHAs XUMUYECKas CBS3b 1
62 CreneHb OKUCIICHUS 1
63 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 1
64 OkuCIUTENU U BOCCTAHOBUTEIH 1
65 Kontponbnas padota Ne4 o reme «CtpoeHue aToMa. XUMHYECKask CBSI3b)» 1
66 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHIA 1
67 PesepBHblil ypok. O60011I€HNE U CHCTeMAaTU3alHs 3SHAHUHA 1
68 PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIIMS 3HAHHHA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




9 KUIIACC

KoauuecTBO 4acoB

Ne ni/m Tema ypoka
Bcero
1 IIepnonnueckuit 3akoH. Ilepuonnueckas cucrema xummudeckux 31ueMeHToB 1. 1. Menneneena 1
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKUX JIEMEHTOB NIEPBBIX TPEX EPUOOB 1
3 Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 1
4 Buibl XuMudecko CBA3H U TUIBI KPUCTAIIIMYECKUX PELIETOK 1
5 Kontponsnas padora Nel o teme «IloBropenue u yriy6ieHue 3HaHUH OCHOBHBIX Pa3JesioB |
Kypca 8 Kiiacca»
Knaccugukanus XuMIUeCKuX peakiuii o pa3IMIHbIM IpU3HAKaM 1
ITonsTE O CKOPOCTH XUMHMUYECKOHN peakunu. IIoHATHE O TOMOT€HHBIX U T€TEPOreHHBIX PEAKLUAX 1
g [TonsTHe 0 XUMHUYECKOM paBHOBECUU. DaKTOPHI, BAUSIOLUINE HA CKOPOCTh XUMUYECKON peakluu U 1
10JIO)KEHNE XMMHYECKOTO PaBHOBECHS
9 OKHCIUTENEHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1
10 Teopust snexTponuTudeckoi quccormanui. CUIbHbBIE U CIIA0bIE 3JEKTPOIUTHI 1
11 HonHbIe ypaBHEHHSI peakui 1
12 XUMHUYECKUE CBOICTBA KUCIOT U OCHOBaHM B CBETE MPECTABICHUN 00 3IEKTPOIUTHUECKON |
JUCCOLNALUU
13 XUMHUYECKHE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 SJIEKTPOIUTUUECKON TUCCOITHAIINN 1
14 ITonsaTHE 0 TUapOIU3E CONEN 1
15 O0o01IeHNe U cucTeMaTu3alys 3HaHUI 1
16 ITpakTryeckas pabota Ne 1. «Perienne sKCiepuMEHTAIBHBIX 32121 1
17 KonTponbnas padota No2 o Teme «NeKTpoIuTUYECKas AUCCOHAIs. XUMUUECKHUE PEaKINH B 1
pacTBopax»
18 OO61as XxapakTepuCcTHKa raJloreHoB. XMMHUYECKHUEe CBOICTBA Ha IIpUMepe XJiopa 1




19 XnopoBoaopoa. CossiHas KUCIO0Ta, XMMUYECKHE CBOMCTBA, ITOJIyYeHUE, IPUMEHEHUE 1

20 [Tpaktuyeckas padora Ne 2 o teme «IlomydeHue consiHOM KUCIOTHI, U3y4eHUE €€ CBOWCTBY 1

21 Brruucienus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUMA, €CIM OJIMH U3 PEareHTOB JIaH B U30BITKE 1

22 OO6m1as XxapakTeprucTHUKa 3JIeMEHTOB VIA-TpymiibI 1

73 Annorponabie Moaudukanuu cepbl. HaxoxieHue cepsl U €€ COeAMHCHUI B IPUPO/IC. |
XHUMHYECKHE CBOMCTBA CEPBI

24 CepoBojopon, ctpoeHue, ((U3nIecKrue 1 XMMUIECKHEe CBOHCTBA 1

25 Oxcupl cepbl. CepHast KHCIIO0Ta, (PU3MYECKHE U XUMUYECKUE CBOMCTBA, IPUMEHEHHE 1

26 XUMUYECKHE peakliny, JIeXkKalllie B OCHOBE IPOMBIIIIEHHOTO CII0C00a MOIy4eHUs: CEPHOI |
KHCIOTHI. XMMHUYECKOE 3arpsi3HEHNE OKPYKaIOIIEH Cpe/ibl COSTMHEHUSMU CEepBI

27 Beruucnenue MaccoBOM 1011 BBIXOAA POAYKTA PEAKIIUU 1

)3 OO11as xapakTepucTUKa 3J1eMEHTOB VA-Tpymibl. A30T, pacCpoCTpaHEeHHEe B IPUPO/IE, |
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA

29 AMMHuak, ero puzMYecKrue 1 XUMHUYECKUE CBOMCTBA, MOJTyYeHHE U IPUMEHEHNE 1

30 [Tpaktuueckas padota Ne 3 o teme «llonydueHne ammuaka, u3yuyeHrue €ro CBOMCTBY 1

31 A30THas KUCNoTa, e€ Pru3nyeckre 1 XUMHUYECKHe CBOMCTBA 1

) Hcnonws3oBanre HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIBHBIX yI00peHnid. XUMHUYECKOe |
3arpsi3HEHUE OKPY Kalolel cpeibl COETUHEHUSIMU a30Ta

3 ®ocdop. Oxeun pocdopa (V) u dpochopHas kuciora, pusnyeckue 1 XUMHIECKHUE CBOMCTBA, |
MOJIy4YeHue

34 Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPAIbHBIX y00peHuil. 3arpsi3sHeHne IpupoaHOM |
cpensl hochatamu

35 VYrnepon, pacnpocTpaHeHue B Ipupoie, GU3NIecKue 1 XUMHIECKHE CBOMCTBA 1

36 Oxcunpl yriaepoaa, ux pusnueckue 1 XMMHUYeCKHUe CBOMCTBA. DKOJIOTHYeCKHe IPpoOIeMbl, |
CBsI3aHHBIE C OKCHJIOM yriepona (IV)

37 VYronpHas KUCIOTA U €€ CONn 1

38 ITpakTryeckas padora Ne 4 o teme "[lonydenue yriaekucnoro raza. KauectBeHHas peakuus Ha 1




KapOoHaT-MOH"

39 [lepBoHauaIbHBIC TOHATHSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHUSIX yriiepoaa 1
40 Kpemuuii u ero coeguueHus 1
41 [IpakTrueckas padota Ne 5. PereHue sxcriepuMeHTaIbHBIX 3a/1a4 10 TeMe «BakHelme 1
HEMETAJIJIbl U UX COCIMHEHUS
42 Konrtponsnas padora Ne3 o treme «BakHel1e HeMeTaIbl M UX COSIUHEHUS 1
43 OO61mas xapakTepucTUKa XUMUYECKHUX AJIEMEHTOB — METaJUIOB. MeTayuinyeckas CBs3b U |
MeTaJlT4ecKasi Kpucramindeckas pemérka. dusndeckue cBOCTBa METAIIOB
44 XUMUYECKUE CBOMCTBA METAJIJIOB. DJIEKTPOXUMHUUECKUM psiJl HAPSKEHUI METalIoB 1
45 O6mue cnocoOb! monydeHus: MmetauioB. CriiaBel. BerunciaeHus Mo ypaBHEHUSM XUMUYECKUX |
peakIuii, eciii OJIMH U3 PEareéHTOB COJIECPKHUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAILIIOB 1
47 [llenounple MeTaILITBI 1
48 OKcuIbI M TUAPOKCUIBI HATPUS U KAJIUS 1
49 [llenouHo3eMenbHBIC METAIUTBI — KAJIBITUH 1 MarHUH 1
50 Baxkueiinime coefMHEHU KaJIbIUA 1
51 O060011eHre U crucTeMaTU3alys 3HaHU! 1
52 JXKeéctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHUs 1
53 [IpakTuueckas padora Ne 6 o reme "JKEcTKOCTh BO/BI M METO/IBI €€ yCTpaHeHus" 1
54 AnmroMuHUI 1
55 AM@oTepHbIe CBOMCTBA OKCHUIA U TUIPOKCHAA 1
56 XKeneso 1
57 Oxcupl, Tunpoxrcusl u conn xenesa (I1) u xenesza (I11) 1
58 O060011eHre U cucTeMaTu3alys 3HaHU! 1
59 [IpakTuueckas pabota Ne 7. PemieHne skcnepuMeHTABHBIX 33/1a4 10 TeMe «Bakuelinme |

METAJJIbl 1 UX COCAUHCHU S




Brrancnenus no YpaBHCHUAM XUMHNYECKUX pCaKHHﬁ, €CJIM OJWH 13 pC€arcHTOB JaH B HU30BITKE UJIN

60 COJICPKUT MpUMeCH. Briuncienns MaccoBOM A0JM BbIXO/a TPOYKTA PEAKIIUU !
61 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1
62 KontponsHas padora Ne4 o teme «BakHeHIIME METAITBI U KX COSAMHEHHS» 1
63 BemecTBa 1 maTepuaibl B TOBCEIHEBHOM KHU3HU YEJIOBEKA 1
64 XuMHYECKOe 3arps3HEHNUE OKPY>KAIOIIEeH CpeIbl 1
65 Ponp XxumuM B pelieHnn 3KOJI0THYECKUX TTPOOIeM 1
66 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHA 1
67 PesepBHblil ypok. O60011I€HNE U CHCTeMAaTU3alHs 3SHAHUMA 1
68 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHA 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

Bcero

[Ipeamer xumun. Ponp xumMuu B KU3HU yesnoBeka. Tena u BemecTsa 1
[TonsTre 0 MeTOAAaX NO3HAHMS B XUMUU 1
3 [IpakTuueckas pabora Ne 1 «IIpaBuna paGoTsl B 1a00paTOpUH U MPUEMBI OOPAILIEHUS C |
1abopaTOpHBIM 000PYIOBAHUEM
4 UucTteie BemecTBa u cMecu. CriocoOBI pa3ziesieHus: cMecei 1
5 [IpakTuueckas padora Ne 2 «Paznenenue cmeceil (Ha mpuMepe OYHCTKH MOBAPEHHON COJIN)» 1
6 ATOMBI U MOJIEKYJIBI 1
7 XUMUYECKHUE 3TIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUECKUX 3JIEMEHTOB 1
8 [IpocThlie U COXKHBIE BEIIECTBA 1
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1
10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUecKas popmyiia. BaleHTHOCTh aTOMOB XUMHUECKUX |
JJIEMEHTOB
11 OTtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS MOJIEKYJISIpHAst Macca 1
12 MaccoBast 10711 XMMUYECKOT0 JIEMEHTA B COEAMHEHUH 1
13 KomnuectBo BemectBa. Monb. Mossipaas Mmacca 1
14 Du3ndYecKne U XMMUYECKHE BJICHUSA. XUMHUECKas PeaKus 1
15 [Ipu3Haky u ycnoBus MPOTEKAHUS XUMUYECKUX PEAKIUN 1
16 3aKOH COXpaHEHHUsI MAacChl BEUIECTB. XMMUUYECKHE YPaBHEHUS 1
17 Beruucnenus konmdecTBa, Macchl BEIECTBA 10 YPABHEHUAM XUMHUYECKUX PEAKIUI 1
18 Knaccugukanus XuMHUecKuX peakiuuii (CoeTuHeH s, pa3IokKeHNs, 3aMelleHHsI, 0OMEeHa) 1
19 M. B. JlomoHOCOB — yu&HBIH-3HLIMKIIONEAUCT. O000IIEHHE U cCUCTeMaTH3alls 3HAaHUH 1




20 Kontponbnas padota Nel o teme «BemecTBa 1 XUMUYECKHE PEAKITHI 1

21 Boznyx — cmechk razos. CocraB Bo3ayxa. Kucinopoa — sneMeHT u npocrtoe BeriecTBo. O30H 1

2 duznyeckue 1 XMMHUYECKHE CBOICTBa KUCIIOpoAa (peakiuu okuciaeHus, ropenue). [lonstue 06 1
OKCHJIax

23 CriocoOsl MmostydeHus: KUCI0po/ia B J1abopaTOPUH U MpOMbIIIeHHOCTH. [IprMenenue kuciaopoa 1

24 TennoBoii 3¢ ekt XUMUIECKOH peakny, OHATHE O TS PMOXUMHUECKOM YPaBHEHHH, IK30- U |
SHJOTEPMUUYECKHUX PEaKIUIX

25 TomnuBo (Hed Tk, yroib 1 MeTaH). 3arpsi3HeHue BO3AyXa, CIOCOObI €ro Mpe0TBPAIICHUS 1

26 [Ipaktuyeckas padora Ne 3 mo teme «Ilomydenue u coOnpanne KUCIOPOAa, H3yISHHE eTO |
CBOWCTB»

27 Bonopox — snemeHT u npocroe BemecTBo. HaxoxaeHue B npupojae 1

28 duznyeckue U XMMHUYECKHUE CBOICTBa Bojopoa. [Ipumenenue Bogopoaa 1

29 [TonsiTHEe 0 KMCTOTAX U COJIAX 1

30 CriocoOsl motyueHus: BOAOPoa B 1aboparopuu 1

31 [Tpaktuueckas padota Ne 4 o reme «Ilomydenue u cobupanue BoIopoaa, U3y4yeHUe ero |
CBOMCTB»

32 MosnsipHblii 00bEM ra3oB. 3ak0H ABOTapo 1

13 Boruncnenus o0b€Ma, KOIMYECTBa BEIIECTBA ra3a MO €ro U3BECTHOMY KOJIMYECTBY BEIECTBA WU |
00BEMY

34 Boruncnenus 00bEMOB ra30B 0 ypaBHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA 00BEMHBIX OTHOILIEHUHN |
ra3os

35 du3nuecKrue 1 XUMUUYECKHE CBOMCTBA BOJIbI 1

36 CocraB ocHoBanuii. [lonstre 06 nHAMKaTOpax 1

37 Bona kak pactBoputens. HachilieHHbIE M HEHACBIILIEHHBIE paCTBOPBL. MaccoBast 10J1sl BEIIECTBA B |
pacTtBope

18 [IpakTuueckas padbora Ne 5 o teme «lIpuroroBieHne pacTBOPOB € ONpeAEIEHHON MacCOBOM |

JI0JIel paCTBOPEHHOTO BEIIECTBA




39 Kontponbnas padota Ne2 o reme «Kucmopoa. Bogopoa. Boga» 1
40 Oxcupel: cocTaB, KiacCUpUKAIMsI, HOMEHKIIATypa 1
41 [TonydyeHnue U XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCUIIOB 1
42 OcHoBaHus: cocTaB, KJIacCu(pUKAIKA, HOMCHKIATypa 1
43 [Tonyyenue u XuMUUYECKHUE CBOMCTBA OCHOBaHUM 1
44 Kucnotsr: cocras, kinaccudukaims, HOMEHKIaTypa 1
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA KUCIIOT 1
46 Conu (cpeqHue): HOMEHKIATYpa, CIOCOOBI MOJTYYeHHS, XUMHUYECKHE CBONCTBA 1
A7 [IpakTuueckas padota Ne 6. Pemenue skcriepuMeHTaNbHBIX 337124 10 TeMe «OCHOBHBIE KJIACCHI |
HEOPraHWYECKUX COEAUHEHUI
48 I'enetnyeckas CBSI3b MEXKAY KJacCaMH HEOPTraHMYECKUX COCTUHEHHM 1
49 O06o0mieHne 1 cucTeMaTu3ays 3HaHUH 1
50 KonTponbnas pabota Ne3 no teme "OCHOBHBIE KJIacChl HEOPTaHUYECKUX COSTUHEHUI" 1
51 [TepBbIe MOMBITKY KIACCH(PUKAIIUTU XUMUYECKUX AIEeMEHTOB. [[oHATHE O TpymImax CXOIHBIX |
3JIEMEHTOB
52 [Iepnonnueckuit 3akoH u Ilepuonnueckas cuctema xXumMuieckux 3imeMeHToB 1. 1. Menneneesa 1
53 IIepuonsl, rpymnmsl, MOATPYIIIILI 1
54 Crtpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tomsr 1
55 CtpoeHue 3NeKTPOHHBIX 00051049ek aToMOB 31eMeHTOB [leproanueckoii cucrems! /1. U. |
Menneneesa
56 XapakTepuCcTUKa XUMHYECKOTO JIEMEHTA MO €ro mojoxeHuto B [lepuoanueckoii cucreme /. . |
MenneneeBa
57 3nauenue [lepuonnueckoro 3akoHa /s pa3BUTHsI Hayku U npaktuku. 1. . Mennenees — |
YUEHBIN, TIEJIATOT ¥ TPaKTaHIH
58 DIEeKTPOOTPULIATETbHOCTh ATOMOB XUMUYECKHUX JIEMEHTOB 1

59

HNonnas xumMudeckas CBsI3b




60 KoBanenTHas nossipHasi XuMU4ueckas CBs3b 1
61 KoBasieHTHas1 HEMOJIsIpHAs XUMUYECKas CBS3b 1
62 CreneHb OKUCIICHUS 1
63 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 1
64 OkuCIUTENU U BOCCTAHOBUTEIH 1
65 Kontponbnas padota Ne4 o reme «CtpoeHue aToMa. XUMHYECKask CBSI3b)» 1
66 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHIA 1
67 PesepBHblil ypok. O60011I€HNE U CHCTeMAaTU3alHs 3SHAHUHA 1
68 PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIIMS 3HAHHHA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




9 KUIIACC

KoauuecTBO 4acoB

Ne ni/m Tema ypoka
Bcero
1 IIepnonnueckuit 3akoH. Ilepuonnueckas cucrema xummudeckux 31ueMeHToB 1. 1. Menneneena 1
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKUX JIEMEHTOB NIEPBBIX TPEX EPUOOB 1
3 Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 1
4 Buibl XuMudecko CBA3H U TUIBI KPUCTAIIIMYECKUX PELIETOK 1
5 Kontponsnas padora Nel o teme «IloBropenue u yriy6ieHue 3HaHUH OCHOBHBIX Pa3JesioB |
Kypca 8 Kiiacca»
Knaccugukanus XuMIUeCKuX peakiuii o pa3IMIHbIM IpU3HAKaM 1
ITonsTE O CKOPOCTH XUMHMUYECKOHN peakunu. IIoHATHE O TOMOT€HHBIX U T€TEPOreHHBIX PEAKLUAX 1
g [TonsTHe 0 XUMHUYECKOM paBHOBECUU. DaKTOPHI, BAUSIOLUINE HA CKOPOCTh XUMUYECKON peakluu U 1
10JIO)KEHNE XMMHYECKOTO PaBHOBECHS
9 OKHCIUTENEHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1
10 Teopust snexTponuTudeckoi quccormanui. CUIbHbBIE U CIIA0bIE 3JEKTPOIUTHI 1
11 HonHbIe ypaBHEHHSI peakui 1
12 XUMHUYECKUE CBOICTBA KUCIOT U OCHOBaHM B CBETE MPECTABICHUN 00 3IEKTPOIUTHUECKON |
JUCCOLNALUU
13 XUMHUYECKHE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 SJIEKTPOIUTUUECKON TUCCOITHAIINN 1
14 ITonsaTHE 0 TUapOIU3E CONEN 1
15 O0o01IeHNe U cucTeMaTu3alys 3HaHUI 1
16 ITpakTryeckas pabota Ne 1. «Perienne sKCiepuMEHTAIBHBIX 32121 1
17 KonTponbnas padota No2 o Teme «NeKTpoIuTUYECKas AUCCOHAIs. XUMUUECKHUE PEaKINH B 1
pacTBopax»
18 OO61as XxapakTepuCcTHKa raJloreHoB. XMMHUYECKHUEe CBOICTBA Ha IIpUMepe XJiopa 1




19 XnopoBoaopoa. CossiHas KUCIO0Ta, XMMUYECKHE CBOMCTBA, ITOJIyYeHUE, IPUMEHEHUE 1

20 [Tpaktuyeckas padora Ne 2 o teme «IlomydeHue consiHOM KUCIOTHI, U3y4eHUE €€ CBOWCTBY 1

21 Brruucienus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUMA, €CIM OJIMH U3 PEareHTOB JIaH B U30BITKE 1

22 OO6m1as XxapakTeprucTHUKa 3JIeMEHTOB VIA-TpymiibI 1

73 Annorponabie Moaudukanuu cepbl. HaxoxieHue cepsl U €€ COeAMHCHUI B IPUPO/IC. |
XHUMHYECKHE CBOMCTBA CEPBI

24 CepoBojopon, ctpoeHue, ((U3nIecKrue 1 XMMUIECKHEe CBOHCTBA 1

25 Oxcupl cepbl. CepHast KHCIIO0Ta, (PU3MYECKHE U XUMUYECKUE CBOMCTBA, IPUMEHEHHE 1

26 XUMUYECKHE peakliny, JIeXkKalllie B OCHOBE IPOMBIIIIEHHOTO CII0C00a MOIy4eHUs: CEPHOI |
KHCIOTHI. XMMHUYECKOE 3arpsi3HEHNE OKPYKaIOIIEH Cpe/ibl COSTMHEHUSMU CEepBI

27 Beruucnenue MaccoBOM 1011 BBIXOAA POAYKTA PEAKIIUU 1

)3 OO11as xapakTepucTUKa 3J1eMEHTOB VA-Tpymibl. A30T, pacCpoCTpaHEeHHEe B IPUPO/IE, |
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA

29 AMMHuak, ero puzMYecKrue 1 XUMHUYECKUE CBOMCTBA, MOJTyYeHHE U IPUMEHEHNE 1

30 [Tpaktuueckas padota Ne 3 o teme «llonydueHne ammuaka, u3yuyeHrue ero CBOMCTBY 1

31 A30THas KUCNoTa, e€ Pru3nyeckre 1 XUMHUYECKHe CBOMCTBA 1

) Hcnonws3oBanre HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIBHBIX yI00peHnid. XUMHUYECKOe |
3arpsi3HEHUE OKPY Kalolel cpeibl COETUHEHUSIMU a30Ta

3 ®ocdop. Oxeun pocdopa (V) u dpochopHas kuciora, pusnyeckue 1 XUMHIECKHUE CBOMCTBA, |
MOJIy4YeHue

34 Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPAIbHBIX y00peHuil. 3arpsi3sHeHne IpupoaHOM |
cpensl hochatamu

35 VYrnepon, pacnpocTpaHeHue B Ipupoie, GU3NIecKue 1 XUMHIECKHE CBOMCTBA 1

36 Oxcunpl yriaepoaa, ux pusnueckue 1 XMMHUYeCKHUe CBOMCTBA. DKOJIOTHYeCKHe IPpoOIeMbl, |
CBsI3aHHBIE C OKCHJIOM yriepona (IV)

37 VYronpHas KUCIOTA U €€ CONn 1

38 ITpakTryeckas padora Ne 4 o teme "[lonydenue yriaekucnoro raza. KauectBeHHas peakuus Ha 1




KapOoHaT-MOH"

39 [lepBoHauaIbHBIC TOHATHSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHUSIX yriiepoaa 1
40 Kpemuuii u ero coeguueHus 1
41 [IpakTrueckas padota Ne 5. PereHue sxcriepuMeHTaIbHBIX 3a/1a4 10 TeMe «BakHelme 1
HEMETAJIJIbl U UX COCIMHEHUS
42 Konrtponsnas padora Ne3 o treme «BakHel1e HeMeTaIbl M UX COSIUHEHUS 1
43 OO61mas xapakTepucTUKa XUMUYECKHUX AJIEMEHTOB — METaJUIOB. MeTayuinyeckas CBs3b U |
MeTaJlT4ecKasi Kpucramindeckas pemérka. dusndeckue cBOCTBa METAIIOB
44 XUMUYECKUE CBOMCTBA METAJIJIOB. DJIEKTPOXUMHUUECKUM psiJl HAPSKEHUI METalIoB 1
45 O6mue cnocoOb! monydeHus: MmetauioB. CriiaBel. BerunciaeHus Mo ypaBHEHUSM XUMUYECKUX |
peakIuii, eciii OJIMH U3 PEareéHTOB COJIECPKHUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAILIIOB 1
47 [llenounple MeTaILITBI 1
48 OKcuIbI M TUAPOKCUIBI HATPUS U KAJIUS 1
49 [llenouHo3eMenbHBIC METAIUTBI — KAJIBITUH 1 MarHUH 1
50 Baxkueiinime coefMHEHU KaJIbIUA 1
51 O060011eHre U crucTeMaTU3alys 3HaHU! 1
52 JXKeéctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHUs 1
53 [IpakTuueckas padora Ne 6 o reme "JKEcTKOCTh BO/BI M METO/IBI €€ yCTpaHeHus" 1
54 AnmroMuHUI 1
55 AM@oTepHbIe CBOMCTBA OKCHUIA U TUIPOKCHAA 1
56 XKeneso 1
57 Oxcupl, Tunpoxrcusl u conn xenesa (I1) u xenesza (I11) 1
58 O060011eHre U cucTeMaTu3alys 3HaHU! 1
59 [IpakTuueckas pabota Ne 7. PemieHne skcnepuMeHTABHBIX 33/1a4 10 TeMe «Bakuelinme |

METAJJIbl 1 UX COCAUHCHU S




Brrancnenus no YpaBHCHUAM XUMHNYECKUX pCaKHHﬁ, €CJIM OJWH 13 pC€arcHTOB JaH B HU30BITKE UJIN

60 COJICPKUT MpUMeCH. Briuncienns MaccoBOM A0JM BbIXO/a TPOYKTA PEAKIIUU !
61 O060011IeHrEe ¥ cUCTEMAaTH3aLUs 3HAHUI 1
62 KontponsHas padora Ne4 o teme «BakHeHIIME METAITBI U KX COSAMHEHHS» 1
63 BemecTBa 1 maTepuaibl B TOBCEIHEBHOM KHU3HU YEJIOBEKA 1
64 XuMHYECKOe 3arps3HEHNUE OKPY>KAIOIIEeH CpeIbl 1
65 Ponp XxumuM B pelieHnn 3KOJI0THYECKUX TTPOOIeM 1
66 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHA 1
67 PesepBHblil ypok. O60011I€HNE U CHCTeMAaTU3alHs 3SHAHUMA 1
68 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHA 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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