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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 10O XMMHM Ha YPOBHE OCHOBHOrO 0OmIero o0pa3oBaHHs
COCTaBJIICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOMU
00pa3zoBaTeIbLHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke Ha OCHOBE (peepalibHOM paboueil MporpaMMbl BOCTIUTaAHUS
U C Yy4YeTOM KOHUEMIMM TMpenojaBaHusi ydyeOHOro mpeamera «XuMus» B
oOpasoBaTeiabHbIX opranuzanusax Poccuiickoit @eaeparuu.

[Iporpamma mo xumuu Aa€T MPEIACTABICHHE O IENsIX, OOIlel CcTpaTeruu
oOy4yeHHs, BOCHUTAHUS U PaA3BUTUA OOYYaIOIIUXCA CPEACTBAMU Y4e€OHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeNbHOE peIMETHOE coJiep>KaHue,
MpeaycMaTpUBaeT paclpelielieHne €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE IO
paznenaM MU TEeMaM IMPOrPpaMMbl O XHUMHUHU, OINPENENseT KOJWYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YUYEHHS] XHMHUU C Y4E€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBs3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOU 00pa3oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, a Takxke TpeOOBaHUM K
pe3yibTataMm 00yuYeHUs] XUMUU Ha YPOBHE 1I€JIed U3yUYeHUs MPeAMETa U OCHOBHBIX
BHUJIOB Y4E€OHO-IO3HABATEIbHOW JEATENbHOCTU OOYYalollerocs IO OCBOCHUIO
y4eOHOTr0 Co/IepKaHusl.

3HaHUWE XUMHUHU CIY>XUT OCHOBOM Juisi (OPMHUpPOBAHHUS MHPOBO33PEHUS
oOyyarolerocsi, ero MpeACTaBICHUM O MaTEepPUATbHOM EIUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GOpMHUPYEMbIE XUMHUEHU MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPrUu U 00 HSBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEHICHUs TII00aTbHBIX
npo0JieM yCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUAIIEBOM U SKOJOTHUUECKOM 0€30MacHOCTH, ITPOOIIEM 31paBOOXPAHEHHUS.

N3yuyenue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXXHOCTEH IS  CaMOpa3BUTUS U
(dhopMupOBaHUs KyJIbTYPbI JUYHOCTH, €€ 001Iel U (QyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOyy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW JesTeTbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEI0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOMN JAeATEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €IMHCTBO MPUPOIHI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATaroM B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaIOIINXCS;



crocoOCTBYeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE
oOpa3zoBaHuEe 00yYarOITUXCSI.

JlaHHble HampaBlIeHUS] B OOYYEHUHM XUMHUHM OOECIIEUMBAIOTCS CIENU(PUKOMN
COJIepKaHMsl  y4yeOHOTO  MpeAMETa, KOTOPBIM  SIBISETCS  IEJarorMuecKu
aJanTUPOBAHHBIM OTPAXXEHHEM 0a30BOM HAyKU XMMUU HA OMPEENEHHOM dTarne eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIIUMHCS CUCTEMBI MEPBOHAYAIBHBIX TMOHSITUNH XHWMHH, OCHOB
HEOPTraHMYECKOM XHUMHHU ¢ HEKOTOPBIX OTJCIbHBIX 3HAYUMBIX TOHSTHM
OpPraHUYECKON XUMUU.

CrpykTypa conepkaHusi MPOrpamMMbl MO XUMUU C(HOPMHUPOBaAHA HA OCHOBE
CUCTEMHOTr0 mojaxoja k e€ m3zyudeHuro. ColepxaHue CKIAIbIBAETCS U3 CUCTEMBbI
MOHATUM O XUMHUUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKOU
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPUHIIUILY
MOCJIEA0BATEIBLHOTO PA3BUTHUSI 3HAHUI HA OCHOBE TEOPETUUYECKUX MpPEACTaBICHUN
Pa3HOT0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona [[. 1. MeHnaeneeBa kak OCHOBHOT'O 3aKOHA XWMUM;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM OO0 HIEKTPOJUTUYECKOM JTUCCOIMAIMKM BEIIECTB B
pacTBopax.

Teoperndeckre 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K IPYTrOMY, BBITIOJHSIS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUS ¥ BO3MOXHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MOTYyUYECHUS N3y4aeMbIX
BEILIECTB.

OcBoeHME TMpPOrpaMMbl MO XUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMHYECKON COCTAaBISAIONIEH HAYyYHOW KapTHUHBI MUpa B JIOTHKE
e€ CUCTEMHOMN PUPO/IbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAaHUSl B Hayke. M3yueHne XUMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHUU W3
paHee M3YUYEHHBIX y4eOHbIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 5-7
KJacch» U «Pusnka. 7 Kiaaccy.

[Ipy wu3yyeHUH XUMHUHM TPOUCXOAUT (QOPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JeSATeTbHOCTU Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a/1aua
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XUMHUYECKUX 3HAHUU —
BOKHEUIINX (PAKTOB, MOHITHUH, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUN, TOCTYIHBIX
00001IEeHNI MUPOBO33PEHUYECKOIO XapakKTepa, fA3blKa HAyKW, B MPUOOIICHUU K



HAyYHBIM METOJaM TIO3HAHUS MPU U3YYCHUH BEIIECTB U XUMUYCCKUX PEAKIUH, B
(GbOopMHUPOBAHUY U PA3BUTUH MO3HABATEIHHBIX YMEHHUI U X TPUMEHEHUU B YICOHO-
MMO3HABATEIILHON W Y4eOHO-UCCIIeNOBATEILCKON NIEATETLHOCTH, OCBOCHUH TIPABII
Oe3omacHoro oOpalleHus ¢ BEIeCTBAMH B IOBCETHEBHOM KU3HH.

[Ipn M3yyeHun XMMUU Ha YPOBHE OCHOBHOTI'O OOIIEro 0Opa3oBaHUs Ba)KHOE
3HAYCHUE MTPUOOPENTH TaKue IIeNIH, KaK:

— (GopMHpOBaHHE WHTEIJICKTYaIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITCIBHOMY TPHHSTHIO DPEIICHUMH,
CIIOCOOHOM a1anTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

—  HANpaBJIICHHOCTh OOyYeHUS HA  CHCTEMAaTHYECKOE TMPUOOIICHUE
OoOydJarommxcss K CaMOCTOSATEIHHON IO3HABATEILHON EATeTbHOCTH, HAyYHBIM
METOJiaM TO3HaHUS, (POPMUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUW;

— o0ecreueHne ycaoBUi, COCOOCTBYIONIUX MPUOOPETEHUIO 00yHArOIIUMHUCS
OTIBbITa PAa3HOOOPA3HON NEATETHHOCTH, TMO3HAHUS M CAMOIIO3HAHMSI, KITFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIN), UMCIOINX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB CSITEIHHOCTH;

— QopmupoBanue oO0mEeH (QYHKIHMOHAIBHOM W  €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSCHATH W OICHUBATH SBICHUS
OKPYKAIOIIET0 MHpA, WCIOJIB3Yysl 3HAHUS W OMBIT, MOJYYEHHBIC NMPU W3YUECHUU
XUMUH, IPUMEHSTh WX MPU PEIICHUN TPOOJIEM B MIOBCETHEBHON )XU3HU U TPYT0BON
TeSTENHHOCTH;

— ¢opMmupoBaHWEe Yy OOYydYaIOIMMUXCA TYMAHUCTHYECKUX OTHOIICHUM,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHWH IS BBIPAOOTKH DKOJOTHUYECKU
I1eJIeCO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH MESITEIHHOCTH B TIICIISAX
COXPAaHEHHS CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOJHON CPEJIBL;

— pa3BUTHE MOTHBALUM K OOYyYEHHUIO, CIOCOOHOCTEW K CAMOKOHTPOJIO U
CaMOBOCTIMITAHWIO Ha OCHOBE YCBOCHHUS OOIIEUYETOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(DWIS ¥ HAMPABICHHOCTH MATLHEUIIETO
oOyueHus.

OO01mIee 9nciio 9acoB, OTBEIEHHBIX I U3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
oOirero oOpa3zoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiracce — 68 yacoB (2 yaca B HECIIO).



COAEPKXAHUE OBYUEHUA

9 KUIIACC

BemecTBo U XMMHYECKasi peaKUMs

[Tepunoanueckuii 3akoH. [lepuoanueckas CUCTEMAa XUMHAYECKHAX 3JIEMEHTOB /.
N. MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAIUS, KAJbLUSA U UX COCTUHEHU
B COOTBETCTBMU C TIOJIOXKEHUEM »JJIEMEHTOB B llepuomnueckoi cucreme u
CTPOEHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XMMHYECKOM CBS3U. THIBI KPUCTALUIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKOW PEIIETKH U
BHUJIa XUMHUYECKOU CBSI3U.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XHUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakidii Mo pa3InyHbIM IPU3HAKAM (110 YUCTY
M COCTaBy YYacTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIJIOBOMY 3(ddeKkTy, mo
M3MEHEHUIO CTEMEHEeW OKHMCICHUSI XMMUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, MO
Y4acTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[lonarue o ckopoctu xumuueckoil peakiuu. [lonstue o0 oOpaTUMbBIX U
HEOOpATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOTEHHBIX U TeTepOreHHBIX
peakuusax. [lonsarue o karanuse. [loHsaTrue 0 XuMu4eckoM paBHoBecuu. DakTopswl,
BIIMSIIOIIIME HA CKOPOCTh XMUMHYECKOW pPEAKIUU M TOJOKEHUE XHUMHUYECKOIO
paBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ PEAKIIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJIIUTEIbHO-BOCCTAHOBUTEIBHOM peaKIuu. CocraBnenue YpaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUUd C  HCHOJIB30BAHHEM  METOJIA
AIEKTPOHHOTO OanaHca.

Teopus 3JIEKTPONUTAYECKON TUCCOUUALNU. DIEKTPOIUTHI U HEITIEKTPOJIUTHI.
Katnonsl, annoHbl. MexaHu3Mm OuCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BUIAMHU
xuMuueckoi cBszu. Crenens gucconuanuu. CUIbHBIE U C1a0ble SJIEKTPOIUTHI.

Peakuuu nonnoro ooMeHa. Y ciioBus MPOTEKaHUsI peaKluii HOHHOTO 0OMEHa,
MOJHBIE W COKpAaIEHHbIE HWOHHBIE YpaBHEHHUS peakuuil. CBONCTBA KHUCIIOT,
OCHOBAHUU U COJIEH B CBETE MPEACTABICHUMN 00 3JIEKTPOJUTUUECKON TUCCOLNAIUU.
KauectBeHHbIe peakniyu Ha HOHBL. [[OHSATHE O THIIPOIU3E CONEH.

Xumuueckuii IKChepumenm:

O3HAKOMIJICHUE C MOJEIISIMA KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETauloB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJmopua HaTpust ), UCCIAETOBAHUE 3aBUCUMOCTH CKOPOCTU XUMUYECKOUN peaKIuu OT



BO3JICUCTBUSL  pa3NUYHBIX (DAKTOPOB, HCCIEIOBAHUE  DIIEKTPONPOBOHOCTHU
PacTBOPOB BEIIECTB, IPOIlecca JUCCOLUAIINHI KUCIIOT, IeJIoYel U cosieil (BO3MOKHO
UCIIOJB30BaHUE BHUEO MAaTEpUaliOB), MPOBEJICHUE OIMBITOB, HWILTIOCTPUPYIOIINX
MpU3HAKU TNPOTEKAHUsSI peakluuii HUOHHOTO oOMeHa (oOpa3oBaHuEe oOcajka,
BBIJICJIEHUE Ta3a, oOpa3oBaHUE BObI), OMBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHue, peakiuu pas3ioKeHus,
COCIMHEHHUs), paclo3HaBaHWE HEOPraHMYECKUX  BEHIECTB C  MOMOIIBIO
KaueCTBEHHBIX PEaKlMii Ha MOHBI, PEIIEHNE SKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJsibl U MX coeIMHEHUS

OOmiast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (puanueckue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOIeHCTBUE
C MeTaJUlaMH, HeMeTalllaMu, Ienodamu). XiopoBoaopod. ComsiHas KHCIOTa,
XUMUYECKUE CBOWCTBa, MOJydyeHUe, mpuMeHeHue. JleiicTBue xiopa U
XJIOPOBOAOPOa Ha OPTaHU3M ueoBeka. Baxnelie XJIOpUIbl U UX HAXOXK/IEHUE B
MIPUPOJIE.

O6mias xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue U (U3UYECKHE CBOICTBA
MPOCTBIX BELIECTB — KUCIOPOJA U Cephbl. AJIIOTPOINHbBIE MOAU(PUKAIIUN KACIOPOIa
u cepbl. XuMuueckue cBoicTBa cepbl. CepoBOJIOpOJ, CTpoeHue, (HU3nYecKue u
XUMU4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIU KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, puznueckue 1 XuMUYEeCKHUe CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJIacca KHUCJOT U crenuduyeckue). XUMUUYECKHE PEaKIUu, JIKAIIUEe B OCHOBE
MPOMBIILJIEHHOTO CIOco0a MOJNy4eHusi cepHOoil Kuciothl. [IpumeHenune cepHoi
KUCHOThl. CoOJIM CEpHOM KHUCIOTHI, KauyeCTBEHHAs peakuus Ha Cyib(aT-HoH.
Haxoxnenue ceppl u €€ coenuHeHUU B mpupoae. XUMHYECKOE 3arpsi3HEHUE
OKpY’Karolel cpeabl COCIUHEHUSIMU Cepbl (KUCIOTHBIE MOXIU, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAILICHHUS.

OO6mias xapaktepucTuka 3j1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHUS. A30T, pacCpoCTpaHEHUE B MPHUPOJE,
(duznyeckre u XuMuyeckue cpoiictBa. KpyroBopot azora B npupojie. AMMUAK, €ro
(du3nYecKre 1 XUMHYECKHUE CBOMCTBA, MOJIydeHre U mpuMenenune. Conu aMMOHUs,
ux (pu3nyeckue U XUMUYECKHe CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCJOTa, €€ TMoyuyeHue, (PU3NYeCKue M XHUMHUYECKHUE
cBOlMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT U cruenuduueckue).
Hcnonb30BaHre HUTPATOB U COJIEN aMMOHMS B KAUECTBE MUHEPATIbHBIX YA0OPEHUIH.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl COEIMHEHUSIMH a30Ta (KUCIOTHBIE
JOKJIM, 3arps3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Dochop, aIOTPOINHbBIC
Momudpukanun docdopa, puznueckue U xummuueckue cBorcta. Okcup pocdopa



(V) u dochopnas kucnora, puznueckue U XUMHUYECKHE CBOMCTBA, MOJIyUYEHUE.
Ucnons3oBanue GpochaToB B KaUeCTBE MUHEPATBHBIX YA0OPEHUM.

OO6mias xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUA. YTIEPO/1, AJUIOTPOIHbIE MOANDUKAIINUH,
pacrpocTpaHeHue B npupoje, GUu3ndeckrue U XUMUYECKHe CBOMCTBa. AjcopOuus.
Kpyrosopor yriepoga B mpupone. Oxcuabl yriepoja, ux (Qusnueckue u
XUMUYECKUE CBOMCTBA, [IEWCTBME Ha JKUBBIE OPraHU3MbI, MOJy4YEHUE U
MpUMEHEHHUE. JKOJIOTMYECKUE MpoOJieMbl, CBSI3aHHbIE ¢ OkcuaoM yriaepona (IV),
TUNOTE3a TI00ANIBHOTO MOTEIJICHUs] KJIMMaTa, MapHUKOBBIM 3¢ dext. YronapHas
KUCJIOTa U €€ COoJi, UX (PU3NYECKHE U XUMHUYECKHE CBOICTBA, MOJYYEHHUE U
npuMenenue. KauecTBeHHass peakiusi Ha KapOoHaT-uoHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIEHHOCTH U CEJIbCKOM XO3M1CTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yriiepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TAHOJI, TJIMIIEPUH, YKCYCHAas KUCIOTa).
[IpupoaHble HMCTOYHHKUA YTJIEBOAOPOJOB (yrojb, MNPUPOAHBIM Ta3, HePTH),
MPOAYKThl WX MepepalOoTKu (OEH3WH), UX POJb B OBITY U MPOMBIILICHHOCTH.
[Tonsatre 0 OMONTOTHYECKU BaKHBIX BEIIECTBAX: XKUpaX, OelKax, yrieBojgax — U ux
poJii B KHM3HM 4YeJoBeKa. MarepuaibHO€ €IMHCTBO OpPraHUYECKUX W
HEOPTaHUYECKUX COETUHEHUM.

Kpemnuii, ero ¢usnueckue © XHUMHYECKHE CBOMCTBa, IIOJIydEeHUE W
npuMenenue. CoeuHeHust KpeMHus B npupoe. OO1iue npeacTaBieHus: 00 OKCUJe
kpemHusi (IV) u kpemaueBoit kucnore. CUIMKAThl, UX UCHOJb30BaHUE B OBITY, B
MPOMBINLICHHOCTH. BaxkHeline cTpouTeNbHbIE MaTepHaibl: KEpaMuKa, CTEKJIO,
IeMeHT, OeToH, kene300eToH. I[IpoGieMbl ©O€30MacHOr0  HCHOJIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHe 00pa3llOB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUI-MOHBI U HAOIIOJCHUE TPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMHUYECKHUE CBOICTBA
rajJloreHOB M WX COEJUHEHHI (BO3MOXKHO MCIOJIb30BAHUE BHUJACOMATEPHUAIIOB),
03HAKOMJICHHE C 00pa3IiaMu XJIOpHIOB (TaJOTe€HUI0B), 03HAKOMIICHUE C 00pa3IiaMu
ceppl U €€ COECNMHEHUSIMH (BO3MOXXHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HaOJII0/IeHNe Tpoliecca 00YTIMBaHUS caxapa MoJi JelCTBUEM KOHIEHTPUPOBAHHOU
CEPHOU KUCIOThI, U3yYCHUE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOU KUCTOTHI,
MPOBEJICHUE KAUeCTBEHHON pEeaKlUK Ha CyJb(paT-uoOH U HaOJIIOJICHHE MpU3HaKa €€
MPOTEKAaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOWCTBaMHU a30Ta, docdopa u ux
COoeIMHEHUN (BO3MOXKHO HCIIOJIB30BAHUE BHACOMATEPHUAIOB), 00pa3liaMu a30THBIX
u pocopHbIX ynoOpeHui, moiayueHue, coOupaHue, pacrio3HaBaHHE U M3y4YEHUE
CBOMCTB aMMHaKa, MPOBEJACHUE KAYECTBEHHBIX pEaKIU Ha HOH aMMOHHUS U



dbochar-uoH W uU3yueHHE TPU3HAKOB HX MPOTEKAHMs, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MeIbl0 (BO3MOXHO HCIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3y4YEHUE MOJIeNIed KPUCTAUIMYECKUX PEHETOK anmasa,
rpaduta, ¢ysuiepeHa, O3HAKOMJIEHHE C TMPOILECCOM aJCOPOIMU PACTBOPEHHBIX
BEIIECTB AKTUBHPOBAHHBIM YTJIEM W YCTPOMCTBOM IMPOTHUBOTA3a, MOJYYCHHUE,
coOupaHue, paclio3HaBaHUE W M3yYEHUE CBOMCTB YTJIEKHUCIIOrO rasza, IpoBEICHUE
KaueCTBEHHBIX PEAKIUIA Ha KapOOHAT U CHJIMKAT-UOHBI U U3yUYEHHUE MPU3HAKOB UX
MPOTEKaHUs, O3HAKOMJICHHE C MPOAYKIHEH CUIMKATHOW MPOMBILIIJIEHHOCTH,
pEILICHUE SKCIEPUMEHTAIBHBIX 3a1a4 MO TeMe «BakHeWIlne HeMeTaulbl U UX
COEIUHECHUSD.

MeTajuibl 4 UX COCAMHEHMS

OO6m1as xapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnonoxeHusa B llepuonndeckon cucremMe XUMHYECKUX 3neMeHToB [[. U.
MenpeneeBa u cTpoeHusi aToMoB. CTpoeHue MeTtaiuioB. MeTaminyeckas CBs3b U
METAJUIMYECKAass  KPHUCTAJUIMYECKas  PEmeETKa.  DJIEKTPOXUMHUYECKHU  psif
HarnpspbKeHU MeTauioB. uU3nueckue U XMMHYECKUE CBOMCTBa MeTaiuioB. OOIiue
crocoObl ToyueHus: meTtamwioB. [loHSATHE O KOPpO3UHM METAIOB, OCHOBHBIC
CrocoOBbI 3alIUTHI UX OT KOppo3uu. Criassl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U MPOMBIILIEHHOCTH.

[Ilenounsie MeTauibl: nosoxkeHue B [lepuoanyeckoil cucremMe XMMHYECKHUX
anementoB /. 1. MenzaeneeBa, CTpoeHME HUX aTOMOB, HAXOXKIECHHUE B IPUPOJIE.
dusnueckue U XMMHUYECKUE CBOICTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIBI U
TUAPOKCUABI HATpusd MW Kanusa. [IpuMeHeHuWe IIeNOYHBIX METaIOB H  UX
COEIMHECHUM.

[IlenoyHO3E€MENBHBIE METAJUIBI MArHUM W KaJbLUH: TOJOKEHUE B
[lepunoanueckou cucreme xuMmuueckux 3meMenToB /. 1. MenaeneeBa, cTpoeHne ux
aTOMOB, HaXOXJIeHUE B npupoae. Du3nuecknue u XUMUYECKUE CBOMCTBA MarHus U
KasbIusl. Baxkueiine coefuHeHns Kanbius (OKCU, TUIPOKCU/T, con). ZKECTKOCTD
BOJIbI M CLIOCOOBI €€ YCTpaHEHUSI.

AtoMuHUN: ToN0keHne B [leprnoindeckoil CucTeMe XUMUYECKUX JJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToMa, HaxoxkacHue B mnpupone. dusmyeckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHAA U TUJIPOKCHU]IA
ATIOMUHHSL.

Kenezo: monoxenue B [leppoanyeckon cUCTeME XUMUYECKHUX AJIEMEHTOB [1.
. MengeneeBa, cTtpoeHHEe aroMa, HaxoxiaeHue B npupone. dusmueckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUIbl, THAPOKCUIbI U conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOMCTBA U MOTYyYECHHE.

Xumuueckuii IKChepumenm:



O3HaKOMJIEHHME ¢ o0pa3llaMud METAJIOB M CIUIaBOB, HUX (PU3MUECKUMHU
CBOMCTBaMHU, U3YYEHHUE  PE3YJbTaTOB  KOPPO3UH  METAIOB  (BO3MOXHO
UCIIOJB30BaHUE BHUJEOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUA OKCHJA
KaJIbI[Usl W HaTpus C BOJOH (BO3MOXKHO HCIOJb30BAHUE BHUACOMATEPHUAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOUW BOJBI, MPOIECCAa TOPEHUS Kelie3a B KHUCIOPOJIEe
(BO3BMOXKHO  HCHOJIb30BAaHME  BUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha HOHBI: MAarHUs, KaJbIIMs, allFOMUHUS, IIUHKA, xerne3a (1)
u xkene3a (II), meau (II), HabmrOmEHNME W OMHMCAHHUE MPOIIECCOB OKpAITWBAHUSI
IJJAaMEHH WOHAaMU HaTpusi, KaJlus U Kaiablusid (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPHUAIIOB), UCClIeJ0BaHUE aM(OTEPHBIX CBOMCTB FUAPOKCUIA ATTFOMUHHUS U
TUAPOKCHUA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/lay no TeMe «Baxueiiine
METAJIJIbI U KX COEJTUHEHHUS.

XuMus 1 OKpy:Kaouias cpeaa

BemecrBa u Marepuanbsl B MOBCEIHEBHOM JKU3HM 4elOBEKa. be3omacHoe
UCIIOJB30BaHUE BEILIECTB M XMMHYECKUX peakuuil B ObiTy. [lepBasi momorib npu
XUMUYECKUX 0KOTraxX v OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpennl (mpenesbHas AOMyCcTUMast
KOHIIeHTpalus BemiecTs, Aanee — [1/IK). Ponp xuMun B pelieHH# 3K0IOTHYECKUX
po0JieM.

Xumuueckuii IKChepumenm:

n3yueHre oOpasIloB MaTepuUasioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJUMEPHBIC
MaTepuarbl).

Mescnpedmemnuie ceasu

Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpU U3YUYEHHH XUMHHM B 9 Kiacce
OCYILIECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIMX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIbHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpusl, aHalu3, CHUHTE3, Kilaccu(pukaus, TM[NepUOJUYHOCTh, HaAOIIOJICHHE,
AKCIEPUMEHT, MOJICIUPOBAHUE, HU3MEPEHUE, MOJIeNb, SBIECHUE, NAPHUKOBBIM
3¢ dexT, TeXHOIOT S, MaTEepHUaIbI.

du3suka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaIMOaKTUBHOCTD, MOJIEKYJIa, ANEKTPUUYECKUIN 3apsi, MIPOBOAHUKH,
MOJYTPOBOJHUKH, JUAJIEKTPUKU, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperatHoe COCTOsSIHME BEIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILTAYECKAs
pemeTka, CruiaBbl, (U3NUYECKUE BEITUYUHBI, €AMHUIBI U3MEPEHHs, KOCMUUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: ¢dorocunres, npixanue, Omocdepa, 3KOCUCTEMa, MHUHEPAIbHBIC
ya00peHus, MUKPORJIEMEHTHI, MAaKPOAJIEMEHTHI, MTUTATEIbHbBIE BEIIECTRA.



I'eorpadus: atmocdepa, ruapocdepa, MUHEPabl, TOPHBIE TOPOIbI, TOJIE3HBIC
MCKOITaeMbI€, TOIIJTUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIbBTATHI

JInyHOCTHBIE PE3yJbTAaThl OCBOCHUSI MPOrPaMMbl OCHOBHOTO OOIIETO 0Opa3oBaHUsl JOCTUTAaIOTCA B XOJ€ OOydeHus
XUMUU B E€IUHCTBE Yy4eOHOW M BOCHUTATEIHbHOW [EATEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHUCKUMU
COI[MOKYJIBTYPHBIMH U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, TPUHATHIMU B OOIIIECTBE MPABUIAMU U HOPMaMU TTOBEJICHUS
U CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATIU3AIUN 00YUYarOIINXCSl.

JInyHOCTHBIE pPE3YyJbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIONIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM TMO3UTUBHBIX
IIEHHOCTHBIX OPUEHTAIIUN U pacIIMPEeHHE OIbITA ICITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuOTHYECKOT0 BOCTIMTAHMS:

IIEHHOCTHOTO OTHOIIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY M HAYYHOMY HACJIEIUI0, MOHUMAaHUs
3HAYEHUS XUMUYECKOW HAyKU B KM3HH COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEpHOU MH(OpMaiueit o
MEePEIOBBIX JOCTHKEHUAX U OTKPBITUAX MUPOBOM U OTEUECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B Hay4YHBIX 3HAHUSAX 00
YCTpOMCTBE MHpa U OOIIECTBA;

2) rpaIaHCKOTr0 BOCIIUTAHMS

MPECTABICHUS O COIMATILHBIX HOPMaX U MPaBWIAX MEKIMYHOCTHBIX OTHOIIEHUN B KOJJIEKTHUBE, KOMMYHUKATUBHOU
KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, Y4EeOHOUCCIEA0BATEIbCKOM, TBOPUECKON U APYTUX BHAAX JESITEIHHOCTH,
FOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JEATENbHOCTH MpPHU BBINOJHEHUU Y4eOHBIX, IO3HABATEIbHBIX 3ajad,
BBITIOJTHEHUH XUMHUYECKUX SKCIEPUMEHTOB, CO3JaHUM Y4YEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMONOHUMAHUIO U
B3aMMOIIOMOIIM B MPOIIECCE ITOW y4eOHOU NEeATeNIbHOCTH, TOTOBHOCTH OILICHMBATh CBOE MOBEJACHUE M MOCTYIKU CBOUX
TOBAPUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEICTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE U XUMUUYECKOUN peaKInu, COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U COCTABJISIONIME OCHOBY HJisi TMOHMMAaHUS CYIIHOCTH HAYyYHOM KapTHUHBI MUpa, NpPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbI, B3AUMOCBS3IX YEI0BEKa C MIPUPOTHOM CPEAOM, O POTH XUMHUH B TO3HAHUHT
ATHX 3aKOHOMEPHOCTEH;



MO3HABaTEJIbHbIC MOTUBBI, HAIIPABJICHHbIC HA MOJIYYEHHUE HOBBIX 3HAHUI MO XUMUM, HEOOXOIUMBIE JIsl OOBICHEHUS
HaOJII0/IaeMbIX MPOILIECCOB W SBJICHUM, MO3HABATEIbHON, MHPOPMAIMOHHON M UYUTATEIbCKON KYJIbTYpbl, B TOM YHUCJE
HaBBIKOB CaMOCTOATENIbHOW pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU JHUTEPATYpOH, JOCTYNMHBIMH TEXHUYECKUMU
cpeacTBaMu HHGOPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYUYEHUIO U MO3HAHUIO, JIIDO03HATENbHOCTh, TOTOBHOCTh U CITIOCOOHOCTH K CaMOOOPa30BaHUIO, TPOSKTHOM
U UCCIIEIOBATENbCKOM AESATEIbHOCTH, K OCOBHAHHOMY BBIOOPY HAIpaBIE€HHOCTU U YPOBHS 00yUEHHUS B JaldbHEUIIIEM;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHUE I[EHHOCTU >XU3HH, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3
KU3HU, OCO3HAHHME TOCJEJACTBUNA M HENPUATHE BPEIHBIX MPUBBIYEK (YMOTPEOJEHUSI AJIKOTOJsl, HAPKOTHKOB, KypeHUs),
HEOOXOIUMOCTH COOJIIOICHUS MTPaBUJI 0€30MaCHOCTH MPU OOpAIIEHUU ¢ XUMHUUYECKUMHU BEIIECTBAMU B OBITY U peaibHOU
KU3HU;

5) Tpy10BOI0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY HM3Yy4YEHHUIO mpodeccuil U Tpyda pa3iMdyHOro poja, YBaXeHUe K TPydy M pe3ysbTaTaM
TPYAOBOM AEATETLHOCTH, B TOM YKCJIE HA OCHOBE MPUMEHEHHUS! MPEIMETHBIX 3HAHUM MO XWMHH, OCO3HAHHBIM BHIOOP
WHJIMBUAYAJIbHOW TPACKTOPUU MPOJOJLKEHHS 00pa30BaHUs ¢ YUYETOM JIMUHOCTHBIX MHTEPECOB U CHOCOOHOCTU K XUMUH,
OOIlIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCNemHOW Mpo(ecCHOHATBLHON NEATeIbHOCTH U Pa3BUTUS HEOOXOIUMBIX
YMEHH, TOTOBHOCTb aJIallTUPOBATHCS B MPO(HECCUOHAIBHOU Cpelie;

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

AKOJIOTMYECKH 11eJIECO00pa3HOe OTHOIIEHUE K MIPUPOJI€ KaK UCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHUS,
MMOHMMAaHME IEHHOCTH 3/I0POBOT0 U 0€30IacHOT0 00pa3a )KM3HU, OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3UUECKOMY
U TICUXWYECKOMY 3J0pOBbIO, OCO3HAHHME IIEHHOCTH COOJIIOJCHUSI MpaBWJl OE€30MacHOTrO MOBEIAEHUSI MpU paboTe C
BEILIECTBAMHU, a TAK)KE B CUTYaIUSIX, YTPOKAIOIIMUX 30POBbIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TOJy4YaeMble TPU U3YUCHUH XUMUU, JIJIS1 pEIICHUS 3a]1a4, CBSI3aHHBIX C OKPY>KaroIIei
NPUPOJHONU Cpelo¥, MJisi TOBBIIMICHUS YPOBHS SKOJOTMYECKOM KYJIbTYphl, OCO3HAHUS TIJ100allbHOTO XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTeH UX PEIIeHHS MOCPEICTBOM METOJIOB XMUMHUHU, IKOJIOTUUECKOTO MBIILUICHUS, YMEHHUS
PYKOBOJICTBOBAThCSA UM B NTO3HABATEILHON, KOMMYHUKATUBHOMN U COI[MATIBLHON MTPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDHI



B cocraBe MeTanpeaMETHBIX PE3yJIbTATOB BHIJCISAIOT 3HAUUMBIE JIJ1s1 (POPMUPOBAHUSI MUPOBO33PEHUS O0IIEHAYUYHbIE
MOHATHUS (3aKOH, TEOPHUsI, TPUHIIUII, TUIIOTE3a, (PaKT, CUCTEMA, IIPOLIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE UCIOJIB3YIOTCS
B €CTECTBEHHO-HAyYHBIX YUYEOHBIX MpeaMeTax M IMO3BOJISIIOT HAa OCHOBE 3HAHUM W3 ATUX MNPEIMETOB (POPMHUPOBATH
MpEACTaBICHHE O IIEJIOCTHOW HAy4YHOW KapTUHE MHpa, U YyHUBEpCalbHble Yy4yeOHbIE MAeHCTBHS (TTO3HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETYJISITUBHBIE), KOTOpble 00ecrednBalOT (OPMUPOBAHUME TOTOBHOCTH K CaMOCTOSITEIBHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YU€OHOMU e TETbHOCTH.

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble jornueckue aeiicTBus:

YMEHUS KCMOJIb30BaTh MPUEMBI JJOTMYECKOTO MBINUIEHUS MPU OCBOCHWH 3HAHMI: PACKPBIBATH CMBICI XUMHYECKHX
MOHATUM (BBLACIATh MX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH B3aUMOCBSI3b C JAPYTUMU MOHSITHUSIMH), UCIOJIH30BAThH
MOHATUS JJIs OOBSCHEHUS! OTIENbHBIX (PAKTOB W SIBICHUM, BHIOMpATh OCHOBAHUS M KPUTEPHUH ISl KiIaccUPUKAIMU
XUMUYECKUX BEHIECTB U XUMHUUYECKUX PEAKIUM, YCTAHABJIMBATH MPUYMHHO-CIEICTBEHHBIE CBSI3M MEXIY OOBEKTaMU
W3YUYECHHUs], CTPOUTH JJIOTUUECKUE pACCyKAeHUS (MHAYKTUBHBIE, I€TyKTUBHbIE, 10 AHAJIOTUH ), IEJIaTh BHIBOJIbI M 3aKITIOUCHHUS;

YMEHHE MPUMEHSTh B MPOIIECCE MO3HAHUS MOHATHS (MPEIMETHBIE U METANPEIMETHbIC), CHAMBOJIUYECKHUE (3HAKOBBIC)
MOJIEIN, UCTOJIb3yeMble B XUMHUH, MPeoOpa3OBbIBaTh IIMPOKO MPUMEHSEMbIE B XUMHUU MOJEIbHBIE MPEACTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI AJIEMEHTA), XUMUYeCcKasi (opMyJia U ypaBHEHHE XUMHUECKON peaklMK — IMPU PEIIeHUH YueOHO-
MMO3HABATEIbHBIX 3a7a4, C YYETOM OTHUX MOJEIBbHBIX MPEACTABICHUN BBISBIATH W XapaKTEPU30BaTh CYIIECCTBEHHBIC
MPU3HAKU U3Yy4YaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB M XUMHYECKUX PEAKIUH, BBISBIATH OOILIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIE CBSI3U U MMPOTUBOPEYMS B U3YyUAEMBbIX MPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHUE HCIOJIB30BaTh OCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS, @ TAKKE B KAUECTBE OCHOBBI JIJIA
(hopMUpOBaHUSI TUIIOTE3BI MO MPOBEPKE MPABUILHOCTH BHICKA3BIBAEMBIX CYXKCHUI;

MPUOOpPETEHUE ONbITa MO IUJIAHUPOBAHUIO, OPraHU3AllMd U MPOBEACHUIO YUYEHHYECKUX SKCIEPUMEHTOB, yMEHUE
HaOII0/1aTh 32 XOJIOM MPOIIECcCa, CAMOCTOSITENIbHO MPOTHO3UPOBATH €r0 PE3yJbTat, POPMYIUPOBATH OOOOIIEHHS U BHIBOJIbI
0 pe3yJibTaTaM MPOBEIEHHOIO OIbITA, UCCIAEOBAHUS, COCTABIATh OTUET O MPOJICIIAHHON padoTe.

Pabora ¢ unpopmaunmeii:



yMEHHUE BbIOMPATh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIMIO PA3INYHbIX BUAOB M (POPM IPEACTABICHHUS,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-IIOMYJIIpHAs JUTEPATypa XUMUYECKOTO COACPKAHUS, CIPABOYHbIE TOCOOUS,
pecypchl IHTepHeTa), KpUTUYECKH OLICHUBATh IPOTUBOPEUYHMBYIO U HEJJOCTOBEPHYIO HH(POPMALIHIO;

yYMEHHUE NPUMEHSTh pPa3InYHble METO/IbI M 3aPOCHI TP NMOUCKE U 0TOOpe MH(POPMAIIMN U COOTBETCTBYIOIINX IAHHBIX,
HEO0OXOAMMBIX ISl BBINIOJTHEHUS YYEOHBIX U TO3HABATEIBHBIX 33/1a4 ONPENEIEHHOTO TUIIA, TPHOOPETEHHE ONBITA B 00IaCTH
UCIIOJIb30BaHUSI MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUW, OBJAJEHUE KYJIbTYpOHM aKTUBHOTO HCIIOJIb30BAHMUS
pPa3IMYHBIX TOMCKOBBIX CHUCTEM, CaMOCTOATEIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMYy MpeacTaBiIeHUs HH(OpMaUuu U
WUTIOCTPUPOBATh pEIIaeMble 3a7auyd HECIOXHBIMM CXEMaMH, JAHarpaMMaMu, IpyrumMu (opmamMu rpapuku M UX
KOMOHWHAIIMSIMU,

YMEHHUE UCIOJb30BaTh U aHAIM3UPOBATh B Mpollecce y4eOHOM U UCCIeA0BATENIbCKON AeATEIbHOCTH HH(OPMALUIO O
BJIMSIHUU TPOMBILIUIEHHOCTH, CEIBCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAOIIEH MPUPOIHOM Cpeibl.

KoMMyHuKaTHBHBIE YHHUBeEpPCaJIbHbIE Y4eOHbIe 1elCTBHS:

YMEHUS 33/1aBaTh BOIPOCHI (B X0 Auanora u (Win) JUCKyCCUH) N0 CYLIECTBY 00Cyk aaeMol TeMbl, (POPMYIUPOBATH
CBOM NPEJIJIOKEHNUSI OTHOCUTENIBHO BBIIIOJIHEHHUS PEIOKEHHOM 3a1auH;

YMEHUS MPEACTABIIATH MMOTYYEHHBIE PE3yIbTaThl NO3HABATEIBHOMN JESTEIIbHOCTU B YCTHBIX U MMCbMEHHBIX TEKCTaX;
JIeN1aTh TMPE3EHTALMIO PEe3yJIbTaTOB BBINOJHEHUS XUMUYECKOIO SKCIepUMEHTa (J1abopaTOpHOro OIbITa, Ja0OpaTOPHOMN
paboOTHI 10 UCCIEOBAHUIO CBOMCTB BEUIECTB, YYEOHOTO MIPOCKTA);

YMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM II03HABATENIbHOW M HCCIEAOBATENIbCKOM
JESATENbHOCTH NPH PEIICHWH BO3HUKAIOLIMX MPOoOJEM Ha OCHOBE Y4yé€Ta OOIIMX MHTEPECOB M COTJACOBAHUS MO3ULUHN
(o6cyx1eHns, 0OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBD», KOOPJAUHALUS COBMECTHBIX JIEUCTBHI, ONpeIeTIEHNE KPUTEPUEB 11O
OIICHKE Ka4eCTBa BHIMIOJHEHHOUW paOOThI U IPYTHE).

PeryasiTuBHble yHUBepPCAaJbHbIEe YUeOHbIe 1eliCTBUS:

YMEHHUE CaMOCTOSITEIbBHO ONPENENsATh LENU JeATEIbHOCTH, IUIAHUPOBAaTh, OCYUIECTBIATh, KOHTPOJIUPOBATh U IPH
HEO0OXOJIMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIILHOCTh, BRIOMpaTh Hanbosee 3 (HEeKTUBHBIE CIIOCOOBI PEIICHUS] YYEOHBIX U
MO3HABATENIbHBIX 3a/1a4, CAMOCTOSATEIbHO COCTAaBIATh WJIM KOPPEKTUPOBATh MPEIJIOKEHHBIM aJIrOPUTM AEHCTBUU TpPH
BBINIOJIHEHHUH 33JaHUI C YYETOM MOJYyYEHHs HOBBIX 3HAaHUW 00 M3y4aeMbIX OOBEKTAaX — BELIECTBAX U PEAKIUAX, OLIEHUBATh



COOTBCTCTBUC IIOJIYUCHHOI'O pC3yJibTaTa 3asiBJICHHOM nei, yMCHHC MHCIOJb30BATb MW aAHAJIM3UPOBATHL KOHTCKCTHI,

MpeiyiaraeMble B yCIOBUM 3a/IaHUM.

IMPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOEHUIO 0053aTEIBHOTO COJIEpP’KAaHMs, YCTAHOBICHHOTO JAaHHOU
benepanpHOol paboueil mporpaMMOM, BBIJIETSIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI
nercTBUi, cienupuueckue A TpeaAMETHON 001acTu « XUMUs», BUABL ACSITEILHOCTHU MO MOJYYEHUIO HOBOTO 3HAHUS, €T0

MHTEPIIPETalNU, TPe0OPa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CHUTYAI[HsX.
K koHIty 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 6230BOM YPOBHE JOJKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTH
y 00y4Jaromuxcs yMEHUM:

PacCKpBIBAaTh CMBICI OCHOBHBIX XUMUYECKUX MTOHIATUN: aTOM, MOJIEKYJIa, XUMAYECKUHU DJIEMEHT, IIPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, CMeCh (OAHOPOJHAS U HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEIbHAs aTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIUYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas JOJISI XUMUUYECKOTO JIEMEHTA B
COEMHEHUHU, MOJISIPHBINA 00BEM, OKCHU/T, KHCIIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHMUS,
XUMUYECKasi peakius, KiacCu(UKalMs peakluil: peakiuu COEAUMHEHHUS, PEaKIUU Ppa3IO0KEHUs, pPEeaKIUU
3aMelIeHus, peakluy OOMEHa, 3K30- M SHJOTEPMHUYECKHE PEaKIuu, TEeIUIOBOUM 3P (EKT peakiuu, sSapo aToma,
ANEKTPOHHBIN CJOM aToma, aTOMHas OpOUTaldb, pPaJUyC aToMa, XMUMHUYECKas CBSI3b, MOJSpHAs U HEMOJISIpHAs
KOBaJICHTHAsl CBs3b, MOHHAs CBS3b, MOH, KAaTHOH, aHMOH, PacTBOP, MaccoBasl JI0Js BellecTBa (MpOLIEHTHAs
KOHIIEHTpaIusi) B pacTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHWYECKUX TOHATHM W NPUMEHSTH 3TH TOHATHUS NPU ONHUCAHUU
BEIIECTB U UX IIPEBPAILCHUN;

HCIIOJIB30BaTh XUMUUYECKYIO0 CUMBOJIMKY JIJISI COCTaBJICHUST (DOPMYIT BEUIECTB U YPABHEHUN XUMUUYECKUX PEAKIIUIA;
OTpPENENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OHMHAPHBIX COCIMHEHUSX, CTENEHb OKHUCICHHS SJIEMEHTOB B
OMHAPHBIX COCIUHEHUSX, TPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COeAMHEHUN mo (GopmysiaMm, BUJL
XUMUYECKOU CBsA3U (KOBAJICHTHAs! U MOHHAS) B HEOPTaHUYECKUX COCTUHECHUSX;

packpbiBath cMbich [lepuoanueckoro 3akona JI. 1. MeHneneeBa: 1eMOHCTPUPOBATh NOHUMAaHUE MMEPUOINIECKOM
3aBHCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT UX MOJIOKEHUSA B [leproanueckon cucreme, 3aKOHOB COXPAHEHHUS
MACCHhI BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYE€HUs, 3aKOHAa ABOTaIpo;



e OIKCHIBATh U XapakTepu3oBaTh TabIMuHyIo Gopmy [leproanueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB: pa3inyaTh
MOHATUSl «TJaBHas noarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpymnma)», manasie 1 O0dbIINE TEPUOIBI,
COOTHOCHUTH 0003HAUE€HUS1, KOTOphIe uMeroTcs B Tabnuie «llepuoandeckas cucrtema xuMmuueckux 3nemeHToB . U.
MeHeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij s/ipa,
00111e€ YHCIO SJIEKTPOHOB U PACHPEICICHUE UX 0 AIEKTPOHHBIM CJIO0SIM);

e KJacCUPUIUPOBATH XMUMHUYECKHE HJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA, XUMHUUYECKHUE pEaAKIUU (MO0 YHUCIY H
COCTaBY yYaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3PheEKTy);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHWMHYECKHE CBOWCTBA BEHIECTB PAa3JIMYHBIX KJIACCOB, IOJTBEPKIas
OMHUCaHUE MPUMEPAMHU MOJICKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

e TMPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS
XUMUYECKUX MPEeBpalICHUN B Pa3IMUHbBIX YCIOBUSIX;

e BBIUHCISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJSIPHYIO MAacChl BEHIECTB, MAacCOBYIO JIOJI0 XHUMHYECKOIO
aleMeHTa 1o GopmyJie COeAUHEHUs, MACCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHUIO
XHMUYECKOU pEeaKInH;

e TMPUMEHATh OCHOBHBIE OMNEPAlMU MBICIUTEILHON JEATENbHOCTU — aHAJIU3 W CUHTE3, CpaBHEHHE, 000OIleHue,
CUCTEMATHU3alNI0, KJIACCU(UKAIIUIO, BBISBICHUE MPUYMHHO-CICICTBEHHBIX CBA3€d — JUIsl U3Y4YEHUs] CBOMCTB
BEIIECTB W XUMHMUYECKUX PEaKIMi, €CTeCTBEHHO-HAyUHbIe METOJbl MO3HaHUsI — HaOJI0JICHUE, H3MEpPEHHUE,
MOJIETUPOBaHUE, SKCIEPUMEHT (peaibHBIN U MBICIICHHBIN ),

e CJIEIOBATh MpaBUJIAM MOJb30BaHUS XUMHUUYECKON MOCYI0M U J1abOpaTOpPHBIM 000pYIOBAaHHEM, a TAKXKE MpaBUIIaM
oOpallleHHus ¢ BEIeCTBaMU B COOTBETCTBUU C HHCTPYKIUSIMHU 10 BBITTOJIHEHUIO 1a00PaTOPHBIX XUMUYECKUX OTBITOB
[0 TOJIYYEHUIO U COOMpPaHUI0 ra3000pa3HbIX BEIIECTB (BOJOPOJAA U KHUCIOPOAA), MPUTOTOBJICHUIO PACTBOPOB C
onpeeIEHHON MacCOBOM J10JIeH pacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMUYECKHUE HIKCTIEPUMEHTHI
M0 pPacrO3HABAHUIO PACTBOPOB IIEJIOYEM M KHUCJIOT C TMOMOIIbI0 HHAMKATOPOB (JlakMyc, (eHondraneuH,
METWJIOpaHXK U APyTue).

K xoH1y 00yueHus B 9 kjiacce npeaMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTpaKkaTh CHOPMUPOBAHHOCTD

y 00y4Jaromuxcs yMEHUM:



PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX IMOHSITUN: XUMUYECKUI JJIIEMEHT, aTOM, MOJIEKYJIA, MOH, KATUOH, AaHUOH,
MPOCTOE BELIECTBO, CIOKHOE BEMIECTBO, BAJICHTHOCTb, AJIEKTPOOTPULIATENLHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas
peakiusi, XUMHYECKasi CBsI3b, TEIUIOBOM 3(h(PEKT peakuuu, MoJib, MOJSIPHBIM OOBEM, PACTBOP, DJIEKTPOJIHUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAs JHUCCOLMAIUS, PEaKIMM HOHHOro OOMEHa, KaTalu3aTop, XUMHUYECKOE
paBHOBeCHE, 00paTUMbIE U HEOOpPATUMBbIE PEAKIUU, OKUCIUTEIHbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH, OKUCIUTEND,
BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBJICHUE, aJUIOTPONUs, aM(pOTEPHOCTh, XUMUYECKasi CBSA3b (KOBAJICHTHAS,
HMOHHAsl, MeTaJUInuecKas), KpUCTAJJIMYecKass pem€TKka, KOppo3us METaJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOU
peakunu, npeaenbHo gonycrumas konuentpauus 11K BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHWYECKUX TOHATHM W NPUMEHSATH 3TH TOHATHUS NPU ONHUCAHUU
BEIIECTB U UX IIPEBPAILLCHUN;

HCIIOJIB30BaTh XUMUUYECKYIO0 CUMBOJIMKY JJISI COCTaBJIeHUsI (DOPMYIT BEUIECTB U YPABHEHUN XUMUUYECKUX PEAKIIUIA;
ONPENENATh BAJCHTHOCTh U CTENEHb OKUCICHUS XUMHYECKUX 3JIEMEHTOB B COCIUHEHUSX Pa3JIMYHOIO COCTaBa,
MIPUHAJIJICAKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIacCy COEIUHEHHI mo ¢opmyliaM, BUJ XUMHUYECKOU CBS3U
(KoBaJIeHTHas, HIOHHAsI, METAJJINYECKAsl) B HEOPTraHUYECKUX COCAMHEHUAX, 3apsi/l HOHA IO XUMUUYECKOil opmyie,
XapaKTep Cpeibl B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX COEUHEHUMN, TUIT KPUCTALUTMYECKOU PEMIETKH KOHKPETHOTO
BEIIECTBA;

packpsiBaTh cMmbIcha [lepuoanueckoro 3akona /. . MenneneeBa u JEMOHCTPUPOBATH €TI0 MIOHUMAHUE: ONMCHIBATH
U XapakTepu3oBarh TaOnnuHyro Gopmy Ilepronnueckoil cuCTEeMbl XUMUYECKUX JIEMEHTOB: pa3inudaTh MOHITHUS
«rnaBHas noAarpynna (A-rpymnmna)» u «nodbounas noarpynmna (b-rpymmna)», Maibie v 00JbIlIKe TEPUObl, COOTHOCUTD
0003Ha4YEeHUs1, KOTOPHIE UMEIOTCS B MEPUOIUUYECKON TaOIHIIEe, C YUCTOBBIMU XapaKTEePUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3aps]l sapa, 00IlIee YUCIO JIEKTPOHOB U PACTPE/IENICHUE UX M0 AJIEKTPOHHBIM
CJ10sIM), OOBSICHSTH OOIIIME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB 3JIEMEHTOB U UX COSAMHEHUM B Mpeiesiax MaJIbIX
MEPHUOJIOB U TJIABHBIX MOATrPYII C YYETOM CTPOEHHS UX ATOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMHUYECKHE peakuuu (1o Yuciay u
COCTaBY Y4YacTBYIOIIMX B PEAaKIMU BEIIECTB, MO TEIIoBOMYy 3G (EeKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHHS
XUMUYECKHUX IJIEMEHTOB);



XapaKTepU30BaTh (OMUCHIBAThH) OOIHE U CIEeIU(PUISCKHe XUMUYECKHE CBOMCTBA MPOCTBHIX M CIOXKHBIX BEIIECTB,
MOATBEPXkKasi OMHCAaHWE TPUMEpPaMU MOJEKYISPHBIX W HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX XUMHUUYECKUX
pEeaKLHnii;

COCTaBIISATh YPABHEHUSI AIEKTPOJIUTUUECKON JUCCOLMAIMU KUCIOT, MIEJI0Ue U COJeH, MOJHbIE U COKpalIEHHbIE
YpaBHEHHS peakiii MOHHOTO OOMEHa, YpaBHEHHUS PEaKLUM, MOATBEPKIAIONINX CYIECTBOBAHWE T€HETHUYECKOM
CBSI3U MEXK]1y BEILIECTBAMHU PA3JIMUHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHUCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM COCTABIEHUS JIEKTPOHHOTO
OanaHca THX pEeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT MX CTPOCHHS, BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX
MPEBpAIEHUN B Pa3IUYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO XHUMHUYECKOTO
aleMeHTa 1o GopMylie COeAUHEHUsI, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHUIO
XHMUYECKOU pEeaKInH;

coOJIoAaTh MpaBUiia MOJIb30BaHUS XUMUUYECKON MOCY/I0OM M 1abopaTOpHBIM OOOPY/IOBAHHEM, a TAKXKe MpaBuUiia
oOpallleHHus ¢ BEeleCTBaMU B COOTBETCTBUU C HHCTPYKIUSAMHU 10 BBITTOJIHEHUIO 1a00PaTOPHBIX XUMUYECKUX OTBITOB
10 TIOJIYYEHHUIO U COOMPAHUIO Tra3000pa3HbIX BEUIECTB (aMMHUaKa M YTIEKHUCIIOro ras3a);

MPOBOAUTH PEAKIMU, MOATBEPKAAONINE KAYECTBEHHBIM COCTAaB Pa3lIMYHBIX BEILECTB: PACIO3HABATH OIMBITHBIM
MyTEM XJIOpUI-, OpoMUA-, MOAUA-, KapOoHaT-, pocdar-, CHIINKAT-, CyJIb(aT-, TUIAPOKCUI-UOHBI, KATHOHBI AMMOHHUS
Y MOHBI U3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJIHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIE OIEPAIMU MBICIUTEIBHON NIEITEIbHOCTH — aHallu3 M CHHTE3, CpaBHEHHE, 000O0IIeHHE,
CUCTEMATHU3aIIHIO0, BBISIBICHUE MPUUYUHHO-CIICICTBEHHBIX CBA3EH — NIl U3yUEHUSI CBOMCTB BEIIECTB U XUMHUUECKUX
peaKkIuii, eCTeCTBEHHO-HAYUHbIE METO/IbI TO3HAHUS — HAOJI0ICHHE,



e 9KJIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM uudpoBbIe
Ne ni/m P KonTtpouabnsie | IIpakTnueckue (mupp )
NMpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. BemecTBo 1 XUMHYeCKHE PeaKIIUA
11 [ToBTOpenue u yriyoaeHne 3HaHUH 5 1 bu6mmoreka [IOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubmmoreka [JOK
' peaKIuit https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs! AUCCOLIMALIHSL. 2 1 | bubmmoreka [JOK
' XHUMHYECKUE PEAKLIUU B pacTBOPAxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasnen 2. HemeTanibl M HX cOeIMHEHHS
)1 OO1m1ast XxapaKTepUCTHKA XUMHYECKUX 4 1 bu6mmoreka [IOK
' snemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmas XxapakTepuCcTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa [TOK
' S https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mmas XxapakTepucTHKa XUMUIECKUX
23 BHGL;eHTO]f VA Fr) nnbsl. A30T, pocdop u ux 7 1 bubmmorexa LIOK
' PyHIBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mmas XxapakTepuCcTHKa XUMUIECKUX
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmorexa [TOK
' N by ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHCHHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaajibl M UX COeIMHEHUA

. bubmuoreka [JOK
3.1 Obmpe cBofiCTBa METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
32 Baxueime MeTauibl 1 UX COSTUHECHUSI 16 hitps://m.cdsoo.rw/78412636
Hroro no paszneny 20
Pa3znen 4. Xumus u okpyxawuias cpeaa
41 B @ 3 bubmuoreka [JOK
. €IIeCTBa U MaTepUaibl B )KU3HU YEJIOBE https://m.cdsoo.r/7f41a636
Hroro no paszneny 3
p 3 Bu6nuoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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

KoanuectBo yacos Jlata Hara JIeKTPOHHbIE
T
Ne no nu(ppoBbIe
Tema ypoka Koutpoabnbie | IlpakTuyeckue | 1O
n/n Bcero dakTy | oOpa3oBaTesbHBIE
padoThI padoThI IUIaHy
pecypchl
Ilepnoarueckuii 3aK0H.
| [lepuoanueckas cuctema | 05.09 Bu6nuoreka [JOK
XUMHYECKUX d1eMeHToB /1. H. ' https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU
) CBOMCTB XMMHYCCKUX 1 07.09 Bu6nuoreka [JOK
3JIEMEHTOB NEPBBIX TPEX ' https://m.edsoo.ru/00adb6b6
MEepPUOJIOB
Knaccudukanus u
3 HOMEHKJIaTypa 1 12.09 bubmmoreka [JOK
M ' https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEILECTB
Bunpl xumMudueckou cBSI3U U
4 THUIIBI KPUCTAIIMISCKUX 1 19.09 bubmorexa LOK
.. P ' https://m.edsoo.ru/00adbac6
peteToK
KonTponbHas padora Nel mo
teme «IloBTOpeHue u
5 perHe 1 1 21.09
yrayOeHne 3HaHUH OCHOBHBIX
paszenoB Kypca 8 Kiacca»
Knaccudukanus XuMrHIecKux
. bubmuoreka [JOK
6 peakuuii o pa3IMuHbIM 1 26.09

MIpU3HAKaM

https://m.edsoo.ru/00adbcb0
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[TonsTue o ckopocTu
XUMHYECKON PEAKIUU.

Bbubnuoreka [JOK

/ IloHsiTHE O TOMOI€HHBIX U 28.09 https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIUsIX
ITonsiTE O XUMUYECKOM
paBHOBecuu. DaKkTOpHI,

2 BIIUSIIOLIME Ha CKOPOCTh 03.10 bu6mmoreka [IOK
XUMUYECKON PEAKLUU U https://m.edsoo.ru/00adc28c
MOJI0KEHUE XUMHUUECKOTO
paBHOBECHs

9 OKHCIUTEIBHO- 05.10 Bu6nuoreka [JOK
BOCCTaHOBUTENIBHBIE PEAKIUU https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTUUECKON
nucconuanyu. CHIIbHEIC U

0 —" o | Do

https://m.edsoo.ru/00adcd68
obGopyaoBaHuA LeHTpa
«Touka pocta»(@aTumkK
3NeTponpoBOAUMOCTH)
. bubmuoreka [JOK

H Hontbie ypapHetits peariuiit 1910 https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KUCJIOT
U OCHOBAaHUM B CBETE BuGmorexa LOK

12 MPEIICTaBICHHH 00 . 24.10 https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON
JIMCCOLMAITIN

13 XUMHYECKHE CBOMCTBA COJICH B 26.10 Bubnuoreka [JOK

CBETE MpPEJCTaBICHUNA 00

https://m.edsoo.ru/00add8b2
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JIEKTPOJIUTUYECKON
JUCCOLAalU

[TonsiTne 0 runponuse coeun ¢
ncnonb3oBaHUeM

Bubnuoreka [JOK

14 31.10
obopynoBaHus LeHTpa https://m.edsoo.ru/00add9d4
«Touka pocta»(gaTtuuk pH)

15 O06001IeHre U CUCTEMATU3 A 02.11 bubmuoreka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[TpakTuaeckas padora No 1.

16 «Pemienue 14.11 Bubmiorexa IIOK

https://m.edsoo.ru/00addbfa
AKCIEPUMEHTAIIbHBIX 3a7aU»
KonrtponsHast padora Ne2 mo

17 TeMe «DIEKTPOIUTHYECKAS 16.11 bub6mmoreka [IOK
Jucconyanysa. XuMHIeCKUe https://m.edsoo.ru/00addecO
pEeaKIu B paCTBOPAX»

OO0mias xapakTepUCTUKA
18 FaJIL:FeHOBI.) XI/IMFI)/I‘-IGCKI/IG 28.11 buGnnorexa LIOK
. https://m.edsoo.ru/00addfe2
CBOMCTBa Ha MpUMEpPE XJIopa
XnopoBogopon. ConsHast

19 KHCIIOTa, XUMHUYCCKHC 30.11 Bu6nmuoreka [JOK
CBOICTBA, MTOJYYCHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[Ipaktuyeckas padota Ne 2 o
teMe «llosydenue conssHON

20 KHUCJIOTBI, U3y4YECHHUE €€ 05.12 Bubnuoreka [JOK

CBOICTB» C UCNONIb30BaHUEM
obGopyaoBaHuA LeHTpa
«Touka pocrta»

https://m.edsoo.ru/00ade348
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Brpluucnenus 1o ypaBHeHUIM
XUMUYECKUX PEAKLUH, €CIIH

Bbubnuoreka [JOK

21 07.12
OJVH U3 PEareHTOB J1aH B https://m.edsoo.ru/00ade488
M30BITKE
” OO01mmas xapakTepucTHKa 1512 bubmmoreka [JOK
snemeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnotponHbie MoaAUDUKAITIH
” cepsl. Haxoxnenue cepsl u €€ 14.12 bubmmoreka [JOK
COEIMHEHHI B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKHE CBOMCTBA CEPHI
CepoBoiopoa, CTpOCHHC,
24 (puznqefxgei XI/III?/II/I‘-IGCKI/IG 19.12 bubmorexa [IOK
N https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcuppl cepsl. CepHast
)5 KHCTOTa, GU3HYECKUE U 21.12 Bu6nuoreka [JOK
XHUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKHE PEaKLUH,
JIeXaIIue B OCHOBE
MIPOMBIIIJICHHOTO CII0c00a
26 IIOJIyYEHUSI CEPHOU KUCIIOTHI. 26.12 bubmorera [IOK
https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHUE
OKpYKaroIle cpeabl
COCIMHEHUSIMU CEPbI
7 Brruucienue MaccoBoii Jonu 28.12 Bu6nmuoreka [JOK
BBIXOJA IPOAYKTa peaKkLuu https://m.edsoo.ru/00adec8a
OOm1ast xapakTepUCTHKA
28 37eMeHTOB VA-rpynnsl. A3oT, 09.01 bubmorexa [IOK

pacnpocTpaHEHUE B IPUPOJIE,

https://m.edsoo.ru/00adeeab
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¢busnvecKkue 1 XUMHYECKHUE
CBOMCTBA

AMMHuaK, ero pu3nvecKue u

bubmuoreka [JOK

29 XHUMHUYECKHE CBOMCTBA, 11.01
https://m.edsoo.ru/00adf004
MI0JIy4E€HUE U IPUMEHEHHE
[IpakTuyeckas padora Ne 3 o
Bubnuoreka [JOK
30 teme «I[lonyueHnne ammuaka, 16.01
N https://m.edsoo.ru/00adf180
U3Yy4YEHHE €ro CBOMCTBY
AsoTtHas Kuciora, eé Eub LIOK
nonIMoTexa

31 MU3UYECKUE U XUMUYECKUE 18.01
¢ N https://m.edsoo.ru/00adf306
CBOICTBa
Hcnons3oBanyve HUTPATOB U
COJIE aMMOHHSI B KQUECTBE

0 MUHEPATBHBIX YI00PCHHIA. 23.01 bubmmoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE ' https://m.edsoo.ru/00adf518
OKpYKaroIlEe Cpeabl
COEIMHEHUSMH a30Ta
dochop. Oxeun docdopa (V)

1 u dochopHas KUCIoTa, 25 01 bubmmoreka [IOK
(buznUecKre U XUMUIECKUE ' https://m.edsoo.ru/00adf68a
CBOMCTBA, IIOJIy4YCHUE
Hcnonb3oBanue gochaTos B

34 KauecTBE MUHEPAIbHBIX 30.01 bubmmoreka [IOK
ynoopenuii. 3arps3HeHHE ' https://m.edsoo.ru/00adfc20
NIPUPOIHOH cpenbl pocdaramu
VYraepond, pacmpocTpaHEeHIE B

POZL, paciipocTp bubmuoreka [JOK

35 npupoae, Gu3ndecKue u 01.02

XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxcuppl yriaepoaa, ux
¢busnvecKkue 1 XUMHYECKHUE

bubmuoreka [JOK
7 06.02
36 CBOHCTBA. IKONOTHHICCKHC https://m.edsoo.ru/00adfebe
po0JIeMbl, CBA3aHHBIE C
okcuaom yriepoaa (IV)
bubmuoreka [JOK
S 08.02
37 YTOIIbHAs KUCIOTA H €€ COMu https://m.eds00.ru/00ac006¢
[Ipaktuyeckas padora Ne 4 o
teme "[losydyeHne yriekucioro
38 ra3a. KauectBeHHas peakius . Bu6morexa [JOK
Ha KapOOHaT-HOH" ¢ ' https://m.edsoo.ru/00ae027¢
MCNosNib30BaHUEM
o6GopyaoBaHuA LeHTpa
«Touka pocta»
[lepBoHavanbHbIC TOHATHS 00
39 p 15.02 bubmuoreka [JOK
OPTAHMHCECKIX BEIIECTRAX Kak ' https://m.edsoo.ru/00ae054¢
0 COEJIMHEHUSAX yTiepoa
bubmuoreka [JOK
7| 27.02
40 Kpemmii u ero coeaumenus https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne 5.
Petrenue skcniepuMeHTAbHBIX
3a7a4 1o Teme «Bakuelmnine 76,02 Bu6morexa [JOK
41 HCMCTAJLIBI K KX COCTMHCHUSD) ' https://m.edsoo0.ru/00ae0bf2
C Ucnosb3oBaHUeM
obGopyaoBaHuA LeHTpa
«Touka pocta»
KonTponbHas padora Ne3 o
P vp bubmuoreka [JOK
42 TeMe «BakHelIne HeMeTaIbl 05.03

1 UX COCIUHCHUA»

https://m.edsoo.ru/00ae0el 8
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OOm1ast xapakTepUCTHKA
XMUMUYECKHUX 3JIEMEHTOB —
MeTauioB. Merayundeckas

43 CBSI3b U METAJINYECKAS 07.03 buGnnorexa LIOK
.. https://m.edsoo.ru/00ae103e
KpUCTaJUTMUECKasi pemérka.
du3nvecKue CBOIMCTBA
METaJJIOB
XUMUYECKHE CBOMCTBA
44 METaJJIOB. 12.03 bubmuoreka [JOK
DNEKTPOXUMHUECKUN Psift https://m.edsoo.ru/00ael1156
HaNpsLKEHUNA METAJIOB
OO1u1re cnocoObl MOTyYSHHS
MeTaiuioB. CIjIaBBhl.
45 Boruncnenus no ypaBHEHUsIM 14.03 bubmmoreka [IOK
XUMUYECKUX PEAKLUH, €CIIH https://m.edsoo.ru/00ael1156
OJIUH U3 PEAreHTOB COJACPKUT
puMecHu
46 IlonsiTHE O KOPPO3UU METAJUIOB 19.03 bubmorera [IOK
https://m.edso00.ru/00ael1278
Bubnuoreka [JOK
47 [enormsie MeTANTEL 21.03 https://m.edso0.ru/00ae14b2
43 Oxcuapl ¥ THAPOKCHIBI HATPHUS 26.03 bubmmoreka [IOK
M KaJIus https://m.edsoo0.ru/00ae14b2
49 [IlenouyHO3eMeTbHBIE METAILITBI 28.03 bubmuoreka [JOK
— KaJIbLIU{ M MarHUM https://m.edsoo.ru/00ael5¢e8
50 Baxneiimme coequHECHNS 02.04 Bubnuoreka [JOK
KaJIbIIHs https://m.edsoo.ru/00ael5¢e8
51 O00011IeHIE U CUCTEMATHU3ALIS 04.04

3HaHUHI
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JKEcTkoCTh BOABI U CIOCOOEKI €8

Bubnuoreka [JOK

52 16.04
YCTPaHEHUS https://m.edsoo.ru/00ac1886
[Ipaktuyeckas padora Ne 6 o
teme "YKECTKOCTh BOABI U
53 METObI €€ yCTpaHEeHUs" C 18.04 bubnunoreka IIOK
ucnonb3oBaHUueM https://m.edsoo.ru/00aclae8
obGopyaoBaHuA LeHTpa
«Touka pocrta»
. bubmuoreka [JOK
>4 Amomuinit 23.04 https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOMCTBA OKCHIA 25 04 bu6mmorexa [IOK
U TUAPOKCHUIA https://m.edsoo.ru/00aelc64
Bu6nuoreka [JOK
56 Keneso 30.04 https://m.edsoo.ru/00ae1d86
57 Oxcupl, THIPOKCHUIBI U COJIN 02.05 bubmmorexa [IOK
xenesa (11) u xxenesa (III) https://m.edsoo.ru/00ae35e¢6
58 0606HvleHI/Ie U CUCTEMATHU3AIH 07.05
3HAHUI
[TpakTuaeckas padora Ne 7.
59 Pemenue skcriepuMeHTAIBHBIX 00.05 bubmmorexa [IOK
3aja4 1o teme «BaxkHelme https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHCHUS
Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIUH, ECIIU
OJIMH U3 PEarcHTOB JaH B
60 I/I36BITKCF:/IHI/I COJICPKUT 14.05 Bubmiorexa LIOK

npumMmecu. Beruucinenus
MacCOBOMU JIOJIH BLIX0Ja
MPOAYKTA PEaKU U

https://m.edsoo.ru/00ael750
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O0001IeHYE ¥ CUCTEMATU3 AU

61 . 1 16.05
3HaHUI
KonrtponsHast padora Ne4 o
62 TeMe «BaxkHeuue MeTamisl 1 1 21.05
UX COEIMHEHUSD)
BemectBa u matepuaisl B
63 MOBCEIHEBHON KU3HUA 1 23.05 Bubmiorexa LIOK
https://m.edsoo.ru/00ae3£50
YyeJoBeKa
64 XHUMHUYECKOE 3arpsi3HEHUE | 27.05 bu6mmoreka [IOK
OKpYKarolle cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumun B perieHnn | 30.05 bubmmoreka [IOK
IKOJIOTHYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O6o0menue 1 bu6mmoreka [IOK
Y CUCTEMATHU3aLNs 3HAHUHI https://m.edsoo.ru/00ae0d0a
67 PezepHblii ypok. O6o0menue 1 bub6mmoreka [IOK
Y CUCTEMATHU3aLNs 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepHblit ypok. O6o0menue 1 bu6mmoreka [IOK
Y CUCTEMATHU3aLNs 3HAHUHI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA:

OobopynoBanne nenrpa «Touka Pocra»

Lughposas (komnbromepHasi) nabopamopus (LJ1), nporpamMmHo-annapaTHbI KOMMIEKC,
AaTynKoBasi CUCTEMa — KOMIMIIEKT y4ebHOoro obopyaoBaHusl, BKNOYaOLWMIA U3MEPUTESbHBIN
6nok, nHTepdenc KoToporo nNo3eorssieT obecneunBaTb CBA3b C NEPCOHArbHBIM KOMMBIOTEPOM, U
Habop 4aTYMKOB, PETMCTPUPYIOLLNX 3HAYEHUST Pa3NNYHBIX (DU3NYECKNX BENMUYNH.

Hamyuk memnepamypbi nnamuHoebIl — NPOCTON N HAAEXHbBIA AaTYMK, NpegHasHa4veH onsi
Nn3MepeHus TemnepaTypbl B BOOHbIX pacTBOpax M B ra3oBbiX cpedax. MimeeT pasnunyHbii
Anana3soH namepeHuii ot —40 go +180 <C. TexHu4eckme xapakTepuCcTUkU AaTyuka ykasaHbl B
WHCTPYKLMK No akcnnyaTtauun. Jamyuk memnepamypbl mepmMonapHbIU npegHasHadeH ans
namepeHus temnepatyp 8o 900 -C. Ncnonb3yeTcs npu BbINOMHEHMW paboT, CBA3AHHbIX C
n3mMepeHneM TeMnepaTyp nnameHu, NaBreHnst U PasfoXeHWs BELLECTB.

Hamyuk onmuyeckol nnomHocmu (Kosiopumemp) — npegHasHaveH ans namepeHns
ONTUYECKOW NITOTHOCTM OKpaLUEHHbIX PacTBOPOB. Vicnonb3ayeTcs Npu n3yvyeHnn TeM
«PacTtBopbl», « CKOPOCTb XMMUYECKUX peakLMity, onpeaeneHnmn KOHLIEHTPaLu oKpaLLeHHbIX
NOHOB.

ﬂamqu:( pH npegHasHavyeH ana namepeHnd sogopoaHOro nokasarens (pH) BOAHbLIX paCTBOpPOB
B pa3JfinyvHbIX nccnenoBaHmUAX ob0bekToB Opr)KaPOLLI,eﬁ cpenbl.

Hamyuk anekmponpoeodHocmu npeaHasHa4yeH Ans U3MepeHust yaensHon
3MNEeKTPONPOBOAHOCTY XUOKOCTEN, B TOM YMCIe 1 BOAHbIX pacTBOPOB BellecTB. [pumMeHsieTca
NP1 U3y4eHUn TeopUM SNEKTPONUTUYECKON ANCCOLMaLNN, XapakTePUCTUK BOAHbIX pacTBOPOB



