MHUHHUCTEPCTBO NPOCBEIEHUSI POCCUIICKOHN ®EJEPAIINN
MunucTepcTBo 00pa3oBanus U Hayku Pecnyosmmku Tarapcran
Otaen o6pa3oBaHusi «YnpaBJ/jieHUs 00Pa30BaHUA HCIIOJHUTEIbHOI0 KOMUTETA

MYHMIHUNAJIBHOT0 o0pa3oBanus r.Kazanu no CoBerckomy paiiony»

MBOY «I'umua3us Ne 183»

PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO
PykoBoautens MO 3aMecTuTeNb 1upekTopa  JupekTop
mo YP
Tauposa /1P Kapumosa CA lNanunosa CA
Ne148
Ot 29.08.2023. Ot 29.08.2023. Ot 29.08.2023.
JIOKYMEHT TTOJIITUCAH
SJIEKTPOHHOM IMOITUCHIO
Ceptudmkat: 67707D0018B07CBE472BBD5AC59493A4
Bnapeney: MNanuHoea CeeTnaHa AcxaToBHa
Heictentened ¢ 05.06.2023 o 05.09.2024
.
PABOYAS TPOT'PAMMA
(ID 632624)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb»

JU1s1 oOyuarommxcs 8 — 9 kimaccon

r. Kaszaun 2023

[okyMeHT co3aaH B anekTpoHHow copme. Ne 339 ot 01.09.2023. UcnonHutens: MNanuHosa C.A.
Ctpanuua 1 13 26. CtpaHuua cosgana: 21.09.2023 14:52

g SIEKTPOHHbIIA
¥ TATAPCTAH




MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON pabouell MHpPOTrpamMMbI
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIUXCS CPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeNIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXKUT OCHOBOW [l (OPMHPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yYarOIMnXCs;
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CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAyKH XUMUH Ha ONpeAeIEHHOM dTane eé
pa3BUTHSA.

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

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTaHU30BaHbl MO MPHUHIIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

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

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromMy, BBITIONHSAS (GYHKIUM OOBSICHEHHS U MPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B
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OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIni, B GOPMUPOBAHUH U PA3BUTHHU MO3HABATEILHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOILECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, MO3HAHHUS M CaMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o00meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKpPYXaIOLEr0 MHpA, MCIHOJIb3ys 3HAHUS W OMbBIT, MOJIYYCHHbIC MPU H3YYECHHUH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIsS M HAMPABICHHOCTH JaIbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 138 yacos: B 8 kiacce — 70 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).
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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 MeTofax MO3HAaHMS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuérel mo Qopmyrnam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHUIA
meau (1) mpu HarpeBanuu, B3aumoieicTBre xkene3a ¢ pactBopom cosd meau (II),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIAPUBAHUE, AUCTHWIISAIUA, XpoMaTorpadus, MPOBEACHNE OUYNCTKH TTOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl

5

[okymeHT co3aaH B anekTpoHHon chopme. Ne 339 ot 01.09.2023. UcnonHutens: MNanvHosa C.A. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 5 n3 26. CtpaHnua cosgana: 21.09.2023 14:52 =¥ TATAPCTAH



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHass MOAUGUKAIIS KACTOPOa.

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

Bopopon — asnemeHT m mpocrtoe BemectBo. Haxoxxkaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

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

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

['eHeTnueckas CBSA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacro3HaBaHWE U U3YUYCHUE CBOWMCTB KHUCIOpOJa, HaOJIOJACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTBre Bojoposa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIEHHE PACTBOPOB C OIPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOAbI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),
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WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCJIOT W IIEIIOYCH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/ad 1o TeMe «BaxkHenmme Kiaaccbl HEOPTraHUYECKUX
COECTUHEHUI».

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

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [lonsatue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas ©W  JjIuHHONEpUoAHas  (OpMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYEeK aToMOB TepBbIXx 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM 1 NEPUOIAM.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJEHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu
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Peanuzanusi MeXNpeIMETHBIX CBSI3ed MPU M3YYEHHH XUMHHM B & KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHHE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TIOHSTHS: HAy4HbIN (akT, TUNoTes3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, DJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
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

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBMU C IIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckou
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

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

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOUIMX B PEAKIMM BEIIECTB, MO TeraoBomMy 3¢ dekrty, Mo
W3MEHECHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 cKOpOCTM XUMHUYECKOW peakinuu. [loHsATHE 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBCCHA.
OKI/ICJ'H/ITGJ'H:HO—BOCCTaHOBI/ITCJ'II)HBIe pCaKunm, 3J'IGI(Tp0HHBII71 6anch
OKHMCJIHUTEIILHO-BOCCTAHOBUTEIBHOU PCaAKINU. CocraBienue ypaBHCHI/Iﬁ
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OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [OHUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 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. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETa/uloB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCIOJIb30BAHME  BHUJEO MATEPUANIOB), MPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakiuu pasoKeHUs, COSIUHEHMs ), paCclO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOAA HA OpPraHM3M YeJIOBeKa. BaxHeulmme XIopuabl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS KJjacca KHUCJIOT U cruenududeckne). XHUMHUYECKHUE PEaKIHH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha
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cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeAbl COEIMHEHHUSIMH CEpbl (KUCIOTHBIE JIOXKIIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHHUS. A30T, pacnpOCTPaHEHHE B MPUPOJE,
dusznyeckue U XuMudeckue cBoiicTea. Kpyrosopot a3ora B mpupojae. AMMHUak, €ro
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OIIME Kak TMpeJCTaBUTENS Kllacca KHUCIOT U cheluduyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapaktepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHMS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3MYECKUE U XUMHUYECKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOMCTBA, JIEMUCTBHE HaA JKUBbIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoresa riao6anbHOr0 TMOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJlyueHue W mnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJIi B JKHU3HM 4YeJlOBeKa. MarepuasbHOE€ €IMHCTBO OPraHUYECKUX W
HEOPTraHUYECKUX COCJIMHEHU.

Kpemnuii, ero ¢usnueckue H XHUMHYECKUE CBOMCTBa, TMOJyYEHUE W
npumeHenue. CoenuHEeHHs KpeMmMHHs B mpuponae. OOmme mnpeacTaBieHus 00
okcuae kpemHusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIIOJb30BAHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BaskHeWIne CTpOWTENbHbIE MaTepHalbl: KEPaMHKa,
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CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHE C 0Opa3laMu XJIOPUAOB (TajoOreHUOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW PEaKIMu Ha cylbdat-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U H3Y4YCHUE CBOMCTB aMMHaka, IPOBEJCHHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHbl W HW3YYEHHE MPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO0mmast xapakTepUCTHUKAa XUMHUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE METauioB. MeTayuindeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUN MeTauoB. OU3nyeckne U XUMUYECKUe CBOMCTBa MeTaiioB. Oomue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTampl: nonoxeHue B [lepuoanyeckon cucremMe XUMMHUYECKUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u
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TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbpHblE METAJUIbl MAarHuii M KalbLIMH: IIOJIO)KEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkoCcTh BOJBI M 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 [lepuognueckon cucreMe XMuMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCA TOPEHUS Kee3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (I1I), menu (11), HaOarOEHUE M OMUCAHKE TIPOLIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUS ¥ OKpPY:KaoUias cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTs, nanee — [1/1K). Ponb xumMuu B peneHun dK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu
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Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KiIacCHU(PUKAIMI, TEPUOIUIHOCTh, HAOIIOJACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

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

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

1) naTpUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEIIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMU
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JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy W pE3ylbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHON po(eCCUOHATIBHON IE€ATEIbHOCTU U Pa3BUTHsI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) 3K0JI0TrNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHMS, IOHUMAaHUE LICHHOCTU 3JI0POBOIO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM
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HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAJIbHbIC yUeOHBIC AEUCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIEcce TMO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIeMEHTa), XUMHYecKas ¢GopMmylia U YpaBHCHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

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

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3324 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIK U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHHE OKPYKAIOIIEH NPUPOTHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJI0KEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIHUPOBATh U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOKO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI
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NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYyYEHHI0O HOBOIO 3HAHWS, €ro  HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToM, MOJIEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JI€MEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU 3 EKT peakiuu,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsE KOHILIEHTpAIsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIca Ilepunomnueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHa ABOTajIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maibsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuomnueckas cucTeMa XuMmudeckux siaemernToB [, H.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

e KJIACCH(PUIIUPOBATh XHUMHYECKUE IJIEMEHTHI, HCOPTAHMYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTEepHU30BaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

e BBIYUCIISITH OTHOCHUTCIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e TPUMEHATH OCHOBHBIC OTICPAIMHA MBICIUTEIHHONU NEATCIHOCTH — aHau3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE TMPUYHUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4Y€HHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIEAOBaTh TMpaBWJIaM  TIOJB30BaHUS ~ XMMHUYECKOW  TOCYAOM U
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOW MacCOBOW JOJIEM PACTBOPEHHOIO BENIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xonIy oOyueHus B 9 Kj1acce peIMETHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PacKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TOHSATHH: XUMHYECKUUN
DJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, IMPOCTOE BEIICCTBO,
CJIOKHOE BEIIECTBO, BaJICHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTD, CTEICHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBSA3b, TEIJIOBOU AP HEeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHWYECKOW peaKkUuuu, MPEAeTIbHO OIMyCTUMas
xoHuenTpanus [1/IK Bemecrna;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX TMOHITUH H
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBjiCHHS (Hopmyl
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

e OIpPEIETSATHh BAJCHTHOCTh U CTETNICHb OKUCIICHUSI XUMUUYECKUX IJIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpsiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menzaeneesa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHKCHIBATH W XapaKTepU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
pa3nivyath TMOHSTHS «rJaBHas mnoAarpynna (A-Tpynma)» u «moOouyHas
noarpymnmna (b-rpymnma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XApAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYIIl ¢ YYETOM CTPOEHHUS UX
aTOMOB;

e KJacCUPUIIMPOBATH XMUMHUYECKHUE AJIEMEHTHI, HEOPTAaHMYECKHUE BEILECTRA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

e XapakTepu30BaTh (OMHUCHIBATH) OOIIME M CHEUUPUYECKHE XUMHUYECKHUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

e COCTABJSITh YPaBHEHUS HJIEKTPOJUTUYECKOM JUCCOLMALMM  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILLIEHHBIE YPAaBHEHUS PEAKIIMN HOHHOTO
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oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS DJICKTPOHHOTO OajaHca 3TUX PeaKIni;

e TIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIUHCIATH OTHOCUTENBHYIO MOJIEKYJISAPHYIO W  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1O (GopMyIie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e CcOONIOAATH  TpaBWIA  MOJB30BAHMS  XUMHUYECKOM  TOCyqoll U
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBITTOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

e TMPOBOJWUTH  PEAKIMH, TOATBEPXKIAIONINE  KAYEeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OpOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

e TPUMEHATH OCHOBHBIE OTEPAIMU MBICTUTEIHHONU NEATEILHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H

MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmenoBanue
Ne (undposbie) JlonoJtHUTENbHAS
pa3aesioB U TeM KonTposibHbIe IIpakTuyeckue
n/n Bceero oOpa3oBaTe/ibHbIE uHpopmanus
NPOrpamMMbl padoThI padoThbI
pecypcbl
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XUMHUSI — BaKHAs
0011aCcTh
bu6mmoreka [IOK
1.1 €CTECTBO3HAHUS U 1 0 1
. https://m.edsoo.ru/7f41837¢
MPaKTUYECKOU
IEeATEIILHOCTH YeI0BeKa
12 BemecrtBa n L5 1 1 bu6mmoreka [IOK
’ XAMUYECKHE pEeaKIuu https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 16
Pa3nen 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopoz. 6 0 | bu6nuorexa [IOK
) [TousiTHE 06 OKCHIAxX https://m.edsoo.ru/7f41837¢c
) Bognopon.Ilonsarue o 5 0 1 bu6nuorexa [IOK
’ KHCIIOTaxX U COJISX https://m.edsoo.ru/7f41837¢
Bopna. PacTBopsl. Bu6 1OK
HOIHOTEKA
2.3 [Toustue 00 5 1 1
https://m.edsoo.ru/7f41837¢
OCHOBaHUIX
OCHOBHBIE KJIACCEI Bu6 1OK
HOIHOTEKA
24 HEOpTraHNYECKUX 14 1 3
p . https://m.edsoo.ru/7f41837¢
COoeIUHEHN
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Hroro no pazgeny 30

Xumuyeckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU
[Tepuoanueckuii 3aKOH
u [lepronnueckas
cUCTeMa XUMUYECKUX
anemenToB Jl. .
Menaene-eBa. CtpoeHue
aToma

XUMHYECKasl CBS3b.

39 OKUCIUTEIILHO- 9 |
BOCCTAaHOBUTEIILHEIE
peaku
Hroro no pazneny 16
Pe3epBHOE BpeMms 6
OBIIEE KOJIMYECTBO 68 4
YACOB I10 ITPOTPAMME

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuognueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3jaemMenToB /. M. MengeneeBa. CTpoenune aToMOB.
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9 KJIACC

I(peMHI/Iﬁ 1 UX COCIUMHCHU A

24

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 3 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 2 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 16
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 ) bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa LIOK
) PYIIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mas XxapakTepuCTUKa XUMHIECKIX Bt oK
24 aneMeHToB IVA-rpynmnsl. Yriepon u 8 1 2 nomorexa L

https://m.edsoo.ru/7f41a636
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Hroro no pazgeny 25

Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S

bubnunoreka LIOK
3.1 06 5 4
HIHE CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
bub6nmoreka [IOK
3.2 B i 16 1 2
QXHEUIINEe METaJUIbl U X COCIMHEHUS hitps:/m.cdsoo.ru/7f4 12636
Uroro no pazgeny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BerecTBa 1 MaTepualibl B )KHU3HH YEJIOBEKA 3 bubnmorexa [IOK
' H P hitps://m.edsoo.ru/7f41a636
Wroro no pasaeny 3
PeszepBHOE Bpems 4 bubmorexa HOK

p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
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Pymsutuc, @.I'. ®enbaman. — M.: [Ipocsemenue, 2019- 207 c.
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