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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (henepanbHON padoueii mMporpaMMbl BOCIIUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TIPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparum.

[Iporpamma 1o XuMuu Na€T NPECTaBIECHUE O IENAX, OOIIel CTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPEAENSIET KOJIMYECTBEHHBIE H
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouIuMxcsi, OMNpPEAeNSeT BO3MOXXHOCTH TMpeaMeTra s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEILHOM JEATEIbHOCTH OOYYaloIIerocs IO OCBOCHUIO
y4e0HOTO COJIepKAHUSI.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE€ XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEIIECTB B MPHUPOJIEC, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOX PAHECHHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JIJIT  CaMOpa3BUTUS U
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PyHKIIMOHATILHON I'PAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JICSITENIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KaK B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YJaIONTUXCS;
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CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
-Hay4YHBIM 3HAHMAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeameTa, KOTOpbIM  sBISETCS  IEeAaroruuecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

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

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
HNOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHUYECKOU
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— @TOMHO--MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O0 €CTECTBO3HAHUS;

— Ilepuognyeckoro 3akoHa J[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIMPHUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOIO
YPOBHSI K IpyroMy, BBINOJIHAS (PYHKIIMN OOBSICHEHUS U IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUSI U TTOITYYEHHS N3Y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJWUT C NMPUBICYECHUEM 3HAHUN W3
paHee M3YYEHHBIX y4eOHbIX MpenmMeroB: «Okpyxkaromuid mupy», «buomorus. 5-7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3aJa4a
y4eOHOTro MpeaIMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX MOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, s3blka HAayKH, B MPUOOLIEHUU K
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HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB U XUMUYECKUX PEAKIUN, B
GbopMHPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U X IPUMEHEHUH B y9€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu u3ydeHUU XMMUU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsSI BaKHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmMupoBaHHE WHTCIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUaIOIIMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTO3HAHUA, KIFOYEBBIX
HABBIKOB (KJTFOUECBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW ©  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUH OOBACHITH U OIICHUBATH SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NEeSATEeTbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH IKOJIOTHYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHHS OOIEYEIIOBEYECKUMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIS M HAMPABICHHOCTH JadbHEHIIIETO
oOy4eHus.

Oo111ee Yncito YacoB, OTBEACHHBIX IS M3YYCHHS XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).
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COAEPXKXAHUE OBYUYEHUA

8 KUIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEHIECTB. ArperaTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEIIECTBA U CMECH.
CrniocoObl pa3zeseHus cMecei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »3JeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudaeckas hopmysa. BaleHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBasi 10J1s1 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUH.

KonuuectBo BemectBa. Mosbs. ModsipHast Macca. B3auMocBsI3b KOJTMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IAWHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHECHU.

du3nyecKre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius v e¢ MPU3HAKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaAKINi (COeTMHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MYecKuXx CBOWCTB 0O0pas3llOB HEOPTaHMYECKUX BEIIECTB, HaOI0/IeHNe
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SIBICHHUM, HAaOII0IeHIE U
OMMCAaHKWE TMPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaKInil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHUIIA
menu (I1) npu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pactBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB Pa3eJICHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH MTOBAPECHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MAaCChl, CO3JaHHE MOJIEIeH MOJICKYJ
(I1IapOCTEePKHEBBIX ).

BaskHelinmue npeacTaBUTE M HEOPraHNYECKHUX BelleCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopoa — anemMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunpl. [lpumenenue xkuciopoma. CrocoOsl
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MOJIYYCHHUST KUCTOpoja B JabopaTopud W TPOMBINUICHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pa3pyluieHue 030HOBOTO CIIOSI.

Bonopon —snemeHT u npoctoe BenecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBA BOJbl. Boma Kak pacTtBoputesib. PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH 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 NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

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

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KUCHOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECTICHUE COAECPKaHUs KHUCIOPOAa B BO3AYyXE, MOJYUEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpanieHus TopeHus (rmoskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOWCTB, IMOJy4YeHUE, COOMpaHHWE, pACNO3HABAHME W U3YYCHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMoieicTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
MCIIOJI30BaHNE BUJIEOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, uccIemoOBaHHE OCOOEHHOCTEH pACTBOPEHHsI BEIIECTB C Pa3IUIHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MAaCCOBOU JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueM U
KaJibliueM) (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBAaHUE
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00pa310B HEOPraHMYECKHUX BEIIECTB PA3INYHBIX KIACCOB, HAOIIOACHUE U3MEHEHUS
OKPAaCKH MHJIMKATOPOB B PACTBOPAX KUCIIOT U NIENOYEH, U3YUEHNE B3aUMOJECHCTBUS
okcuna meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT C METajulaMH, peaKkiui
HEWTpanu3aluy, NOJyYEHUE HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OIHOTO
MeTaJljla IPYyTrUM U3 pacTBOpPA COJIM, PEIICHUE HKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«Baxuelmue K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoanuyecknt 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHA

[lepBble TOMBITKH KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
IpYIIax CXOJHBIX JJEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCHUIBL.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
PU3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTM HW3MEHEHUS pajuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (ToOJisipHass MW HEMOJSpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
[Iponecchbl OKMCIIEHNs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pas3ioKeHHsl, COSTUHEHUS).

Mesicnpeomemmnuie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILECTBIISIETCSI 4Y€pe3 MCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAyYHbIX
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NOHATUM, TAK Y TOHATHUH, SBISIOIIMXCS CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEeHHO--HAayUHbIe MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHallu3, CHUHTE3, KiIacCU(UKaIMsA, MEePUOJUYHOCTb, HaONIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
PaMOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUH 3apsl, BELIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BEIECTBA, TIa3, (U3MYECKHE BEIUYMHBI, €JIUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/1b!1, ConHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IbI, OJIE3HbBIE
MCKONAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHL.

9 KIIACC

BeiecTBo U XuMHYecKasi peakuus

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKHUX JIEMEHTOB IIEPBBIX TPEX NMEPUOAOB, KM, KaIbLUA U UX COEAUHECHAN
B COOTBETCTBUM C IIOJIOKECHUEM DJJeMEHTOB B llepuonndeckon cucreMe u
CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIA KPUCTAJIMYECKONW PEIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanmsa XuMUYeCcKUX peaklil Mo pa3InyHbIM NpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M T'eTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAKIUU U IOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIM  OajnaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCIUTCIBbHO--BOCCTAHOBHUTCIIBHBIX peaKI_II/Iﬁ C HUCIIOJIBb30BaHHCM  MCTOda
SJICKTPOHHOTI'O OajaHca.
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Teopus 3NEKTPOIUTHYECKON JUCCOLUALMU. DIEKTPOJIUTHI U HEIJIEKTPOJIMTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJIHBIE W COKpAll€HHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWMCTBAa KHCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAIIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IIpOLEcca AUCCOLUAIIY KUCIIOT, HIeJI0Uel U coJiei (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil (FOpEHUEe, pPEeaKIUu pas3lIoKEeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTaJyuibl 1 X COeIMHEHHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IIOJy4YeHUE, MNpuMeHeHue. JleiictBue xjaopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IIpUpPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, U3NYECKUE U XUMUYECKUE CBOMCTBA (001Me KaK MpeACcTaBUTeNs
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbl U €€ COCIMHEHUHA B TPUPOJIE. XUMHUYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeIOTBPAILICHHUS.
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OOmast xapakTepucTuka 3aeMeHTOB VA-rpynmbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIEHHA. A30T, pacpOCTPaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
VMOHBl aMMOHMS. A30THasl KUCJIOTa, €€ MOJIy4eHHE, (PU3MUYECKUE M XUMHUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOUCTBA, MOJy4YCHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBe MUHEPATBLHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. OKcuabl yriepoaa, HUX (uU3Myeckue u
XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKHUBBIC OpPraHuW3Mbl, MOJyYCHHUE U
npUMEHEHUEe. DKOJIOTMYEeCKUe MpoOJIeMbl, CBsI3aHHbIE ¢ OKcUaoM yriepona (IV),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTAa U €€ COJM, MX (PU3MYecKHe M XHMHYECKHE CBOWCTBA, MOJIyYEHHE W
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonbp3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO035HCTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

Kpemnuii, ero ¢usnueckue H XHUMHYECKUE CBOMCTBa, TMOJyYEHUE W
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus 00 OKCHie
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIB30BAaHUE B OBITY, B
MPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3I0B HEOPTAHUUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
MPOBEICHUE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOCHHE MPU3HAKOB
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X TPOTEKAHMS, OMBITHI, OTpAKAMOIHMEe (PU3NUECKHNE W XUMHYECKHE CBOMCTBA
raJOr€HOB M WX COEIWHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCIJIOTBI, U3YYEHUE XUMUYECKHX CBOMCTB Pa30aBI€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha CyJb(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢GochopHbIX yI0OpeHui, moJlydeHne, coOMpanne, paclio3HaBaHUE U W3YUYEHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HMOH aMMOHHUS U
dbochar-uoH W U3ydEeHHUE TPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HW3Y4YCHHE MOJIeNied KpPUCTAUIMUYECKUX pEeHIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB YIVIEKMCIIOTO ra3a, MpOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKAa.  DJIEKTPOXUMHUYECKUH  psif
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[[{enounbie MeTambl: nonoxkeHue B [leproanyueckoil cUCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUILI HaTpus W Kanus. [IpumMeHeHHue MIeIOYHBIX METAUIOB M MX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U
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KaJibl[usl. BaxkHeiiire coeJuHeHNs KaJbIUs (OKCUI, TUIPOKCH]I, comu). KECTKOCTD
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCH]IA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, TuApoKcH bl U comu xxenesa (1) u sxenesa
(IIT), mx coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJIB30BaHUE BHJIEOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIUi HAa UOHBI: MarHus, KaJIbIIUs, aTIOMUHMS, ITMHKA, skere3a (II)
u xenesa (III), menu (II), HabGmomeHHMe M omHMCaHHE IPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHHE SKCIEPUMEHTANBHBIX 3a7a4 1o teme «Baxuelme
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HCHUE OKpYKAroUEl cpeapl (MpeaeibHasl IO0MyCTUMAst
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmnoie ceasu

Peanuzanusi MeXNpeIMETHBIX CBS3€M MpU U3YyYEHUM XUMHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

[loOKyMeHT co3fiaH B anekTpoHHoit opme. Ne 53 ot 01.02.2024. McnonHuTtens: Koponesa B.J1. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 12 u3 27. CTpanuua cosaara: 01.02.2024 14:56 =¥ TATAPCTAH



OO1ue ecTeCTBEHHO-HAyUHbIE MOHATHSA: HAY4YHBIH (DAKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCupUKalusi, TMEepUOJUYHOCTh, HAOIIOACHHE,
IKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: maTepusi, aToM, JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJI, U30TOIIbI,
PaNOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUUYECKUI 3apsi, MIPOBOHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAJIINYECKas]
peméTka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €IMHULBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOAbI, IOJIE3HbIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTHUTAIOTCS B XOJ¢ OOYYCHHS XMMHUU B CAWHCTBE YYCOHOU M
BOCHUTATEILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN 00yUYarOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpPEHUE OIbITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIMTAHUS:

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIBbTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJICAWI0, NOHWMAaHUS 3HAYEHUS XMMHYECKOM HAyKH B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpMAaIUE o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABICHUS O COUMAIBHBIX HOPMAaxX M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCE ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ IIOBEJACHME M TMOCTYIKH CBOMX TOBApUIUEH C NO3UIMM HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJCTABICHUSI O BEUIECTBE M XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY 11 TIOHUMAHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[TI03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOJIUMBIE i OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4YeOHBIMU TEKCTaMH, CIPaBOYHOM
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JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOIs1, HAPKOTUKOB, KypeHus),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyaa pa3inyHOro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) 3K0JI0TrNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, NOHMMAaHUE LEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKXKE B CUTYaLIUIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJieM M MyTell MX pelieHusi MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMHUpOBaHUSI MUPOBO33PEHUS OOIIICHAYYHBIC TTOHITHS (3aKOH, TEOPHS, IPUHITHTI,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MpPeAMETOB (OPMHUPOBATH IMPEACTABICHHUE O I[€TOCTHOU
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HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIIOIB30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE pacCyXJeHUs (MHAYKTHUBHBIC, ACAYKTUBHBIC, IO aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHM,
BBISBJIATH,  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, @ TAK)KE B KAYECTBE OCHOBBI 1Sl (POPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyIupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpe
uHGOpPMAIlMM U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX IS BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUS HHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEI0OBATENBCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (OpPMyIUPOBaTH CBOM MPEIJIOXKEHUS OTHOCUTEIBHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (1a00paTOpHOrO OIbITA,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIacOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC YUeOHbIe 1eliCTBHS:

YMEHUE CAMOCTOSTENIBHO ONPENEHATh LENU ACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aITOPUTM JCWCTBUM NIPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIHSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI

[loOKyMeHT co3fiaH B anekTpoHHoit opme. Ne 53 ot 01.02.2024. McnonHuTtens: Koponesa B.J1. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 17 ua 27. CTpanuua cosaara: 01.02.2024 14:56 =¥ TATAPCTAH



NeUCcTBUM, crnenupudecKkue JUisi TPEeAMETHOM oOmactn «XuMHUS», BHUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETAlNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCSI YMEHUIA:

® DpACKpBIBaTh CMBICII OCHOBHBIX XHMHWYECKUX NOHSATHH: aTOM, MOJIEKYJIA,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaKUuU
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEII0BON 3 EKT peakinmy,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, paauyc aToma,
XAMHUYECKasi CBSA3b, MOJISIPHAA M HEMOJISIPHAS KOBAJIEHTHAS CBSI3b, MOHHAS
CBSI3b, WMOH, KATHUOH, AaHWOH, PAacTBOpP, MaccoBas JOJs BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

® UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUJII COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

® OIpeeisaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpeiBaTh cMbicn llepuomnueckoro 3akona J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT WX MojoxeHus B Ileproandeckoil cucreme,
3aKOHOB COXPaHEHMS MAcChl BEUIECTB, NMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

® ONHUCHIBATH M XapakTepus3oBaTh TabmmuHyto Qopmy Ilepuogudeckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maibsie u
OOJIbIlINE TIEPUOJIbI, COOTHOCUTH OOO3HAUCHMS, KOTOPhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011ee YnuCiIo 3JIEKTPOHOB U
pacnpeiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);

® KJIacCCHU(PHUIIMPOBATh XMMHUYECKUE SJEMEHTbHI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacTBYIOLIUMX B pPEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIAcCOB, MOJATBEPKAask ONMUCAHNE MPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

® [IPOTrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IPOTEKAaHUS XUMHUYECKUX TMPEBPALICHUNA B
Pa3INYHBIX YCIOBUSX;

® BBIYUCIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOrOo 3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XAMHUYECKON pEeaKIuy;

® [IPUMEHSATH OCHOBHBIE ONEPALIN MBICIIUTEIBLHOMN IEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3aluIo, KiIaccu(uKaiuio,
BBISIBJICHUE NPUYUHHO--CIICACTBEHHBIX CBS3€H — Il M3Y4YEHUs CBOMICTB
BEIIECTB M XHWMHMUYECKMX PpEaKIHUil, €CTECTBEHHO-HAyYHbIE METOJbI
NO3HAaHUA — HAOJIOJICHUE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

® CIIeI0BATh IPaBUJIaM MOJIb30BAaHUS XUMUYECKON MOCY 101 U J1aOOpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKLUUSMU IO BBINOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BomopoJia M KHCIIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpPEAEIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIbIO UHIUKATOPOB (JTaKMYyC, (eHON(PTAICUH, METUIOPAHK
U pyTHE).

K koHIy 00yueHus B 9 kjiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TMOHITHI: XUMHYECKHM
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasl peaKIlusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOJIMTHYECKAST TUCCOLMALNS, PEAKIHH HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U
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HEOOpaTUMbIE PEAKINH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHUYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTayuInyecKas ), KpucTaInyeckas peeéTka, Koppo3us METauioB, CILIABHI,
CKOPOCTb XUMHUYECKOW pPEaKLUHU, MPEAEIbHO JOMYCTUMAas KOHLEHTPALMS
ITJIK BemiecTBa;

® JUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHSITUH H
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

® UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUJI COCTaBlIeHUS Gopmy
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIINM;

® OIpENEHATh BAJECHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX 3JIIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3W (KOBaJICHTHAs, WOHHAs, METaUIM4YecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

e packpeiBaTh cMbich llepuognueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IOHUMAHHWE: OINKChIBATh M XapaKTePU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX AIIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «modouyHas
noarpymnmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANUECKOM TabIUIIE, C YUCITIOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsan  sApa, oO0Ilee YHUCIO DJJIEKTPOHOB M paclpelesieHue HX 10
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB 3JIEMEHTOB M HX COCIMHEHWH B Mpeenax MajblX MEPUOJIOB U
TJIABHBIX MOJATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

e KjacCU(UIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPTaHUUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

® XapakTepu3oBaTh (OMHUCHIBATH) OOMIME W CHenuUUEeCKe XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

® COCTaBJISITh YPABHEHHS DIIEKTPOJUTHUECKON AUCCOIMALUA  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE M COKPAIIEHHBIE YPABHEHUS PEAKIMA HOHHOTO
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oOMEHa, ypaBHEHHUS PEaKIUid, TOATBEPKIAIOMINUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;

® pacKphIBaTh CYIIHOCTh OKHCJIHTEILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa ATUX PEaKIIHiA,

® [IPOrHO3WPOBATH CBOMCTBAa BEIICCTB B 3aBUCUMOCTH OT HMX CTPOEHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHYECKHX IPEBpaIleHUd B Pa3IuYHBIX
YCIIOBUSIX;

® BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChI BEIIECTB,
MAacCOBYIO JIOJTFO XHUMHYECKOTO »JJjeMeHTa Mo (opMysie COCIHHCHUS,
MacCCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPAaBHEHUIO
XUMHUYECKOM peaKInu;

e Co0dI0/IaTh MPaBUIIA MMOJB30BAHUS XUMUUECKOM TTOCY/I0H U JTabOpaTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAMU B
COOTBETCTBHUM C WMHCTPYKIHMSIMH TI0 BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

® [IPOBOJUTH PEAKIIMH, TOATBEPIKIAIOIINE KAUECTBECHHBIM COCTAB Pa3IMYHbIX
BEILIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

® [IPUMCHSTH OCHOBHBIE OTIEPAITUH MBICITUTEIHHOMN ICSITEIHHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000ITIEHNEe, CHCTEMAaTH3AINIO, BBISBICHUE PUUYUHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).
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