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IosscHUTEAHLHAA 3ANUCKA.
HporpaMMa 10 XUMHHU HA ypOBHe OCHOBHOTI'O 06]1.[61"0 06pa3OBaHI/I$I COCTaBJICHA HAa OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO

obmero oOpasoBaHus, MPEJCTABICHHBIX B orocC 000,
¢ yu€ToM pacnpeAen€HHBIX 0 KJIaccaM MPOBEPSIeMbIX TPeOOBaHU K pe3ysbTaTaM OCBOCHHS
OCHOBHOI1 0o0pa3oBaTenbHOM MPOrPaMMBbI OCHOBHOTO o0miero o0Opa3oBaHUs

U DJIEMEHTOB COZEp)KaHUs, MPEACTABICHHBIX B YHHBEPCAIHLHOM KOAM(DUKATOpPE MO XUMHUH, a
Takke Ha OCHOBe (helepalbHOM MpPOrpaMMbl BOCIUTAHUS OOYYarOIIMXCS MPH MOJy4YEeHUU
OCHOBHOTO 0011ero oopazoBanust U ¢ yuétoM KoHnenuuu npenopaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pa3oBareiabHbIX opranu3anusax Poccuiickoii @enepannu, pealu3yromnx OCHOBHbIE
ob1reobpazoBatenbubie nporpammbl (yTB. Pemenuem Koserun Munnpocsemienust Poccun,
npotokoi ot 03.12.2019 N I1K-4BH).

CornacHO CBOEMYy HA3HAYEHHUIO IPOrpaMMa [0 XUMHUU SBISETCS OPUEHTUPOM JUIS
COCTaBJICHUS pabounx ABTOPCKUX IIpOrpamm: OHa AT MIpEACTABICHUE
0 IeNsX, oOmmel crparernd OOy4YeHHs, BOCHUTAHUS M Pa3BUTHA OOYYArOMIUXCS CPEACTBAMHU
y4eOHOTro MpeAMeTa, yCTaHaBIUBAET 00s3aTeIbHOE MIPEIMETHOE COAepKAHKE, ITPeTyCMaTPUBAET
pacrpeneieHue ero o KJIaccam u CTPYKTypHUpOBaHUE
€ro Io pasjeiraM U TeMaM [pPOrpaMMbl, ONPEIEISAET KOJUYECTBEHHbIE M KauECTBEHHbIC
XapaKTepUCTUKU  COJAEp)KaHMsA, Ja€T NPUMEpPHOE  paclpeiesieHne  ydeOHBIX  4acoB
0 TEMaTU4YEeCKUM pa3fenaM [porpaMMbl M PEKOMEHAYEMYKO  IOCJIEA0BATEIbHOCTh
UX M3yYeHHUs C Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKU Y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00y4JaromuXcsi, ONpeAesieT BO3MOKHOCTU MpeaMeTa JJis
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O o0riero oOpa3oBaHusl,
a TakKe TpeOOBaHUH K pe3yJbTaTaM OOy4eHHUS XMMHH Ha yPOBHE IIeNiei M3ydeHUs MpenMera u
OCHOBHBIX BHJIOB y4€0OHO-IO3HABATEIbLHON AesITeNbHOCTH (y4eOHBIX ACWCTBUN) yUEHUKa IO
OCBOCHHIO YUE€OHOTO CO/ICPIKAHMSL.

Bxiiag XxumMuM B JOCTHXKEHME IeJIell OCHOBHOTO 0011ero odpa3oBaHusi 00yCJIOBJIEH BO
MHOTOM  3HAa4€HHEM  XMMMYECKOH  Haykl B  [IO3HAHUM  3aKOHOB  TPUPOJBI,
B Pa3BUTUU NMPOU3BOIUTENIBHBIX CHII OOIIECTBA M CO3/IaHUU HOBOM 0a3bl MaTepUaIbHOU KYIbTYPHI.

XuMus ~ Kak  3JEMEHT  CHUCTEeMbl  €CTECTBEHHBIX  HayK  paclpocTpaHHIa
CBOE€ BIIMSIHUE Ha Bce 00JACTH UEJIOBEYECKOro CYLIECTBOBAHMs, 3ajaja HOBOE BUICHHE MHUpA,
CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHPOBOW KYJbTYpbl, HEOOXOAMMBIM YCIIOBUEM KHU3HU
oOuiecTBa: 3HaHUE XUMHH CIIYKUT OCHOBOM JIJIs1 POPMHUPOBAHUS MHUPOBO33PEHUS YEIOBEKA, €r0
MPEJICTAaBICHUI 0 MaTepUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIe XUMUEH
IIPEICTABICHUS 0 B3aMMOIIPEBPALLIEHUSIX SHEPTUU
U 00 3BOJIIOLIMY BEILECTB B MIPUPOJIE, COBPEMEHHAsi XMMMsI HallpaBJIeHa Ha pelleHHe II100anbHbIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, HSHEPreTUUECKOW, MUIICBON U
HKOJIOTHUECKOM 0€e30MacHOCTH, TPOOIeM 3IpaBOOXPAHEHHUS.

B ycnoBusax Bo3pacraromiero 3Ha4€HUs] XUMHUM B JKU3HHM OOILECTBA CYIIECTBEHHO
MOBBICHJIACh POJIb XUMHUECKOT0 00pa3oBaHMs. B ruiane conuanuszanuu oHO SBISETCS OJHUM U3
yclioBUM (POPMUPOBAHUS MHTEIJIEKTA JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHUSL.

CoBpeMEHHOMY 4YEJIOBEKY XHWMHYECKHE 3HAaHUS HEOOXOAUMBI JUIsl TPUOOpETEHHS
OOLIEKYJIbTYPHOTO  ypOBHS,  TO3BOJISIIOIIETO  YBEPEHHO  TPYAUThCA B COLUYME
U OTBETCTBEHHO y4YacTBOBaTb B MHOI'0OOpa3HOM KM3HM OOILECTBA, JJS OCO3HAHUS BaKHOCTHU
pa3yMHOTO OTHOILEHUS K CBOEMY 3JI0pPOBBIO u 3J10pPOBBIO NPYTHUX,
K OKpY’KarolLlel NpUpOJHON Cpejie, 11l TPaMOTHOTO TIOBEIEHUS IIPU UCIIOJIb30BAHNN PA3IMYHBIX
MaTepuaioB U XMMHUYECKUX BEIIECTB B IOBCEITHEBHOM JKU3HH.

Xumuueckoe o00pa3oBaHHE Ha YpOBHE OCHOBHOIO 0OmIero oOpa3oBaHUs SIBISETCS
0a30BbIM 110 OTHONIICHHIO K CHCTEME OOIIero XMMHUYecKoro oOpazoBaHus. [losTomy Ha
COOTBETCTBYIOIIEM €My YPOBHE OHO peallu3yeT MPUCYIIUe 00IEeMy XUMUYECKOMY 00pa30BaHUIO
KIIIOYEBbIE  I[EHHOCTH, KOTOpbIE  OTPaKalOT  TOCYNapCTBEHHbIE,  OOIECTBEHHBIE U



UHIMBUYallbHbIE TOTPEOHOCTH. DTUM ONpEAENseTCsl CYIIHOCTh OOIIed cTpareruu oO0y4yeHHs,
BOCIIUTaHMS U PAa3BUTHUS 00YUAIOLINXCS CPEACTBAMH YUeOHOTO IIpeAMETa.

N3y4yenue xumuu:

CIOCOOCTBYET peaju3allii BO3MOXKHOCTEH Ui caMopa3BUTUS U (POpPMUPOBAHUS
KYJIBTYpBI IMYHOCTH, €€ 001Iel U PYyHKINOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMHUPOBAHKE MBIIIICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  y4eOHOH  JEeATEIbHOCTH,  JKCIIEPUMEHTAIbHBIX U
UCCIICIOBATEIIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEIHEBHOM KM3HH, TaK H B
npodecCuOHAIBHOM 1S TeIbHOCTH;

3HaKOMHUT CO CHENM(PUKON HAYyYHOTO MBILIUICHHS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO
B3IJISJA HA CIMHCTBO IIPUPOABI M 4YEJOBEKa, SBJISETCS  OTBETCTBEHHBIM  3TalloM
B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0yUaIOMINXCS;

CIOcOOCTBYeT (OPMUPOBAHHMIO LIEHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO-HayYHBIM
3HAaHUSIM, K TPHPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3oBaHHE
oOyyJaronuxcs.

Ha3zBanubie HanpaBieHus: B 00y4eHUH XUMUHU 00ECTIEYNBAIOTCS CIIENU(UKOM COepKaHUs
y4eOHOT0 MpeMeTa, KOTOPBIH ABJISETCS MeJarornyecky alaiTHPOBAaHHBIM OTpaskeHHEeM 0a30BOi
HayKd XMMUU Ha ONPEENIEHHOM 3Talle €€ pa3BUTHUSL.

Kypc XuMHM OCHOBHOHM ILKOJIBI OPHUEHTUPOBAaH Ha OCBOCHHME OOYYaIOLUIMMHCS OCHOB
HEOPraHUYEeCKOU XAMUH u HEKOTOPBIX MOHATHI 51 CBEJICHUI
00 OTAEIbHBIX 00BEKTaX OPraHMUECKON XUMHUHU.

CrpykTypa comepxanus npeamera copMUpoBaHa Ha OCHOBE CUCTEMHOI'O [TOJIX0/1a K €ro
U3Y4EHHUIO. Copnepxanue CKJIa/IbIBAETCS u3 CUCTEMBI MOHATUI
O XUMHUYECKOM DJJIEMEHTE M BELIECTBE M CHUCTEMbl IOHATUH O XMMHMYECKOH peakluu.
O0e 3TH cucTeMbl CTPYKTYpPHO OpPraHM30BaHbl MO TMPHHLUIY IOCIEI0BATEIbHOIO Pa3BUTHUSA
3HAHUM Ha OCHOBE TEOPETHMYECKUX IIPEJICTABICHHUNM PAa3HOIO YPOBHs: aTOMHO-MOJIEKYJISIPHOTIO
YYEHHUs KaK OCHOBBI BCET'O €CTECTBO3HaHUsA, ypoBHs [lepuonnyeckoro 3akona /[.1. Menneneesa
KaK OCHOBHOT'O 3aKOHa XUMUH, y4eHHUs
O CTPOEHHUH aTOMa U XMMHUYECKON CBS3H, MPEACTaBICHUIN 00 3JIEKTPOIUTUYECKON TUCCOLMALIUU
BEIL[ECTB B pacTBopax. Teopernueckue 3HaHUSA paccMaTpuBaroTCs
Ha OCHOBE YMITHUPHUYECKH MOITYYEHHBIX U OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIIEA0BATENBHO
oT OJIHOTO YpOBHS K Ipyromy, BBITIOJTHSS byHKIUN OO0BSICHEHUS
U TPOrHO3MPOBAHMSI CBOWCTB, CTPOEHUS M BO3MOKHOCTEM IIPAKTUYECKOTO IPUMEHEHUS
Y TIOJTyY€HUS U3yYaeMbIX BEILECTB.

Takass opranuzamusi CcoJepXaHHUS THPOTPaMMBl  CIIOCOOCTBYET  IPEJCTABICHHIO
XUMHYECKON COCTAaBIIAIOLIEN HAay4HOW KAPTHUHBI MHpa B JIOTHKE €€ CUCTEMHOM Npuponbl. Tem
caMbIM 00€credrnBaeTcsl BO3MOXKHOCTb (OPMHPOBAHHS Yy OOYYaIONIMXCSl 1IEHHOCTHOIO
OTHOLICHMSI K HAYYHOMY 3HAHMIO M METOJaM MO3HAaHUs B Hayke. BaxkHO Takxke 3aMeTUTh, 4TO
OCBOEHUE COZIEP KAHMsSI Kypca IPOMCXOANT C IIPUBJICYEHNEM 3HAHUM U3 paHEE N3YUEHHBIX KypCOB:
«Oxpy>xaronuit MHDP», «buomorus. 5—7 KJIACChD)
u «Pusuka. 7 Kimaccy.

K HampaBieHuio mnepBOCTENEHHONW 3HAYMMOCTH IpH pealn3anuu o0pa3oBaTelbHbIX
(GYHKIMH XUMHM TPAAULHMOHHO OTHOCAT ()OPMHUPOBAHUE 3HAHUN OCHOB XMMHUECKOW HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITEbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJBTYpbl. 3a7aya yueOHOTO MpeaMeTa COCTOMT B (OPMHPOBAHUU
CUCTEMBbl XMMMYECKUX 3HAHUM — BaKHEHIIMX (aKTOB, MOHATHI, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, TOCTYMHBIX 0000IIEHUI MHUPOBO33PEHUECKOr0 XapaKkTepa, sA3blka HayKu, 3HAHUH O
HAy4YHBIX METOJaX H3Y4YEeHMs BELIECTB M XUMHUYECKUX peakIuil, a Takke B (OPMUPOBAHUU U
pPa3sBUTHM YMEHHMH M CIOCOOOB JEATENbHOCTH, CBSA3aHHBIX C IUIAHWPOBAaHUEM, HAOJIOJIEHUEM
Y IPOBEJICHUEM XUMUYECKOT0 3KCIIEpUMEHTA, COOJII0IEHUEM TIPaBUIl OE30MacHOT0 O0palleHus ¢
BELIECTBAMM B ITOBCEAHEBHON KU3HU.

Hapsiny ¢ »>Tum menu  u3ydeHuss y4eOHOTo  mpeaMera B [porpaMme



110 XMMUHM YTOYHEHBI U CKOPPEKTHPOBAHBI C yUYETOM HOBBIX NPHOPUTETOB B CHCTEME OCHOBHOTO
obmiero oOpazoBanusi. CeronHsi B 00pa3oBaHUHM 0CO00 3HAYMMOM NMPU3HAETCS HANPaBIEHHOCTh
o0y4eHus Ha pa3BuTHE " caMopa3BHUTHE JUYHOCTH, dopmupoBanue
e€¢ wuHTEIeKTa M o0med KynbTypel. OOydyeHHE YMEHHIO YUYUTbCI M IMPOJOIDKATH
cBO& 00pa3oBaHHE CaMOCTOSTEIBHO CTAHOBUTCS OJHOW W3 BaKHEHIIMX (QYHKIUHA y4eOHBIX
IPEMETOB.

B cBs3u ¢ 3THM npu M3ydYeHHMHU NpEAMETa Ha ypOBHE OCHOBHOTO 00mIero o0pa3oBaHUs
JOMUHUpYIOIIee 3HaUCHHE TPUOOPENTN TaKue e, KaK:

dopmupoBanue MHTEIICKTYaJIbHO pa3BHUTON JMYHOCTH, TOTOBOM
K CaMOO0Opa30BaHMIO, COTPYIHUYECTBY, CaMOCTOSTEIBHOMY INPHUHITHIO PEIIEHUH, CIIOCOOHOM
alalTUPOBATHCS K OBICTPO MEHSIOMINMCS yCIOBUSIM KHU3HU;

HaNpaBICHHOCTh OOy4YeHHMS Ha CHCTEMAaTHYEeCKOE MPHOOIIEHHE OOydYaroUIuXcs
K CaMOCTOSITEJIbHOM TIO3HABAaTENbHOW  JESTENbHOCTH, HAy4YHBIM METOJaM  IIO3HAHUS,
(GOpMUPYIOIIUM MOTHUBALIUIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH,

o0ecrieueHHe YCIOBHUH, CHOCOOCTBYIOUIMX NPHOOPETEHHIO OOYYArOIIMMHUCS —OIIbITa
pa3HooOpa3HON NesATeNTbHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOLINX YHUBEPCAIbHOE 3HAYCHUE ISl PA3IMYHBIX BHJIOB JIESTEIHHOCTH;

dbopmupoBaHHe yMEHUH OOBICHATH W OICHWBATH SBJICHUS OKPY)KAIOUIETO MHpa
Ha OCHOBAaHWH 3HAHHUU M OIIBITA, NOJTYYEHHBIX IPH N3yUYCHUN XUMHUU;

¢dbopmupoBaHre y 00YYarOIUXCs T'YMAaHUCTUYECKUX OTHOILICHWH, TOHUMAHUS LIEHHOCTH
XMMHUYECKUX 3HAHUW JUIS BHIPAOOTKM SKOJOTMYECKH IEeNeCO00pa3HOro INOBEACHHS B OBITY H

TPYy10BOH NEeSTETbHOCTH B LETISAX COXpaHEHUs CBOETO 3/10pOBbS
Y OKPYXKAIOLIEH IPUPOJIHOU CPEIbL;
pa3BuUTHEC  MOTHBaMM K  OOYyYEHHIO,  CIOCOOHOCTEH K  CaMOKOHTPOJIIO

U CaMOBOCIHTAHHIO HA OCHOBE YCBOGHHS OOIICYETOBEUECKUX IIEHHOCTEeH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY NPOGWIIS M HAIIPABICHHOCTH AaJbHEUIIET0 00ydeHMs.

B cucreme obmiero o6pazoBanus XuMus MpU3HaHa 00s3aTeNbHBIM YYEOHBIM IPEAMETOM,
KOTOPBIA BXOJIUT B COCTaB peIMEeTHON 001acTn « ECTeCTBEHHO-HAYYHBIC TPEIMETHIY.

OOmiee 4YKMCIO YacoB, PEKOMEHAOBAHHBIX [UIsI HM3yuyeHUs XuMuH, — 136 dacos:
B 8 kymacce — 68 yacoB (2 yaca B HezIelN0), B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).

Jlist KaXJI0ro Kiacca MpeayCMOTPEHO pe3epBHOE yueOHOe BpeMsi, KOTOPOE MOXKET OBbITh
HCIIOJIb30BaHO YYaCTHUKaMU 00pa30BaTebHOTO Mpoliecca B 1eNIX (OpMUPOBaHUS BapHaTUBHON
COCTAaBJISIFOLLEH coJiep>KaHus KOHKpETHOU paboueii MPOTPaMMBI.
IIpu »o>ToM oOs3arenpHas (MHBapUAaHTHAs) YacTh COJAEpPXKaHHUS Y4yeOHOro MpeaMera,
YCTaHOBJICHHAs] IPOrpaMMOM MO0 XMMHUU, U BpeMs, OTBOJUMOE Ha €€ M3ydeHHue, JODKHBI OBbITh
COXpPaHEHBI MOJIHOCTHIO.

B cTpykType mporpaMMbl 10 XHMHUU HapsAy C TMOSCHUTEIHLHOM 3amuMCKON BbIIETICHBI
CIIETyIOIINE pa3/ieNbl: IUTAHUPYEMbIE Pe3yJIbTaThl OCBOEHUS Y4eOHOr0 MpeaMeTa — JINYHOCTHBIE,
MeTanpeIMeTHbIE, TPEAMETHBIE, COJIepKaHue yueOHOTo MpeIMeTa Mo rojjaM 00yUYeHHs.

2.1.15.3. Copepxxanue o0yuenus B 8 kiacce.

llepsonauanvhvie xumuyueckue NOHAMUSA.

[Ipenmer xumun. Ponp Xxumum B KM3HM 4YenoBeka. Tena u BemectBa. duznueckue
CBOMCTBa BellecTB. ArperaTHoe cocrosiHue BemiecTB. [loHATHE O MeTogax MO3HAHUS
B XUMHUU. XUMHUsI B cCTeMe HayK. UucTeie BemecTBa u cMecu. CriocoObl pa3iesieHust CMECEH.

ATOMBI M MOIIEKYJbl. XHUMHUYECKHE dJeMEHTHl. CHMBOJBI XUMHUYECKUX JIIEMEHTOB.
[IpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUeE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHas
Macca. MaccoBasi 10JisE XUMHYECKOTO DJIEMEHTA B COSMHECHHH.

dusndyeckue M XUMHYSCKUE SIBJICHUS. XUMHUYeCcKas peakius U e€ NpH3HaKd. 3aKOH
COXPAaHEHUS MAacChl BEIIECTB. XUMHUYecKHe ypaBHeHHs. Kimaccudukamnus XuMUYECKUX peakiuit
(coenuHeHus, pa3IoKeHHs, 3aMEIICHUsI, 0OMEHa).



XHUMHYECKUH YKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKON TTOCY/I0H, C TTpaBUiiaMu PabOThI B
nabopaTopuu U npuéMamMu oOpalieHus ¢ 1a00paTOpHbIM 000pyIOBaHUEM, U3YUCHUE U OTIMCAHUE
¢busznyecKkux CBOWMCTB O00pa3llOB HEOPraHMYECKHX BEIIECTB, HaOmoaeHUEe (U3HUYECKUX
(maBeHME BOCKA, TastHUE JIbJA, PACTHpPaHUE caxapa B CTYIIKE, KUIIEHUE U KOHJIEHCALUs BOJIbI) U
XUMHUYECKHX (TOpeHHE CBEYM, NPOKAJUBAHUE MEIHON MPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢
KHUCJIOTOH) sIBJICHUH, HAOJIIOJIEHUE M ONUCAHHUE IIPU3HAKOB MPOTEKAHUS XUMUYECKUX PEAKLUI
(pasznmoxeHue caxapa, B3aUMOJICHCTBUE CEPHOIl KHUCIOTHI C XJIOpUIOM Oapwuisi, pasioKeHHE
rugpokcuna meau(ll) mpu HarpeBanuu, B3aumoencTBue xene3a ¢ pactsopom conu meau(ll)),
U3y4YEeHHE CIIOCOOOB pa3fiesieHus: cMeceil (C MOMOIIbI0 MarHura, GuIbTpOBaHKE, BhIMIApUBAHUE,
JUCTWIUIALMS, XpoMaTtorpadus), NpOBEIEHHUE OYUCTKH IMOBAPEHHOH CONHM, HAOIIOACHUE W
ONMCAHUE pPEe3yJbTAaTOB IMPOBEACHUS OIIbITa, WUIIOCTPUPYIOLIENO 3aKOH COXPAHEHUs MaccChl,
CO3JIaHUE MOjIeTIel MOJIEKYJT (IIapOCTEPIKHEBBIX ).

Baoicnetiwue npeocmasumenu neopeaHuieckux eujecms.

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciaopoa — 3J€MEHT U MPOCTOE BELIECTBO.
Haxoxnenue xucnopoja B nmpupoje, GU3ndeckue U XUMUYECKUE CBOMCTBA (peakluyu TOPEHHUS).
Oxkcuppl. [Ipumenenue KHCIIOpO/ia. Crioco6b1 MOJIy4YEHHUS KHCII0pOoJia
B JIaOOpaToOpuH U MpoMbIIeHHOCTH. KpyroBopoT kuciopoaa B npupojae. O30H — alioTporHas
Mou(pUKaIHS KUCIIOPOAA.

TemmoBoit  >PdexkT  XUMHYECKOH  peakiuu, TEPMOXUMHUYECKHE  YpaBHEHUS,
9K30- U SHAOTEPMHUUYECKUE peakluu. TOMIMBO: yrojib U METaH. 3arpsi3HEHNE BO3/lyXa, YCUIICHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bogopon — »snemeHT M mpoctoe BemecTBo. HaxoxaeHue Boaoposa B IPHUPOJE,
dbusznueckue W XUMHUYECKHME CBOWMCTBa, MPUMEHEHHE, CIOCOObl monydeHus. Kuciors
U COJIH.

KonunuectBo BemectBa. Monb. MoispHas macca. 3akoH ABoraapo.

Mossipubiii 00b€M ra3oB. Pacu€Tel 10 XMMUYECKUM ypaBHEHUSIM.

dusnueckue cpoiicTBa BoAbl. Boma kak pactBoputenb. PactBopel. Hacklienhnsie
U HEHACBIILIEHHbIE pacTBOpbl. PacTBOpUMOCTH BellecTB B Boje. MaccoBas 10js BelllecTBa
B pacTBope. XHMHUeCKHe cBoWcTBa BonAbl. OcHoBaHus. Ponb pacTBopoB B mpupoje
U B JKU3HHU yenoBeka. KpyroBopoT Bojabl B npupoze. 3arpsisHeHUe NpUpoAHbIX BoJ. OxpaHa u
OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanmss neoprannueckux coeaunenui. Oxcuabl. Knaccuduxanus OKCHAOB:
coneoOpa3yroriue (OCHOBHBIE, KHUCIJIOTHBIE, amoTepHBIC)
U HecoseoOpasyromue. HoMeHnkaTypa okcuioB (MeXIyHapoHasl U TpuBHaibHas). duznueckue
Y XUMHUYECKHE CBOWCTBA OKCUAOB. [lomyuenne okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMI: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa OCHOBaHMI (MexXayHapoHas u TpUBHAJIbHASA). duznueckue
Y XMMHYECKHE CBOICTBA OCHOBaHUU. [lomyyeHne oCHOBaHUH.

Kucnorel. Knaccubukanus xucinor. Homenknatypa KHCIOT — (MEXIyHApOJHas
U TpuBHaibHas). PU3NYECKME U XUMHYECKHE CBOMCTBa KHUCIOT. Psii akTHBHOCTM MeETaJJIOB
H.H. bekerosa. Ilonyyenue kuciuor.

Comnu. Homenkunarypa comneit (MexayHapoaHasi U TPUBHAJIbHAS).

du3nyeckre 1 XMMHUYECKUe CBOMCTBa conel. [lomydenue coneil.

I'enernueckas cBSA3b MEXAY KJIaCCAMHM HEOPTaHMUECKUX COCIUHEHUM.

XUMHUYECKUH DKCIEPUMEHT: KadeCTBEHHOE OIPENEICHUE COAEPIKAHMUS KHCIOpOJa
B BO3Ayxe, IOJlyueHue, coOupaHHe, paclio3HaBaHWE M HU3Y4YEHHE CBOWCTB KHCJIOPOJA,
HaOJroleHne  B3aUMOJCWCTBUS  BEIIECTB C KHUCIOPOAOM M YCIOBHS BO3HUKHOBEHUS
U TpeKpalieHus TopeHus (mokapa), O3HaKOMJIEHHE C o0pa3llaMH OKCHIOB M OIHMCaHUE
UX CBOMCTB, MOJy4YeHHUE, COOMpaHue, paclio3HaBaHUE U M3y4YeHHe CBOWCTB BOA0OpOaa (TOpEeHue),
B3auMojieicTBUE Bojopoaa ¢ okcuaom Meau(ll) (Bo3aMOKHO MCIIONB30BaHNE BHACOMATEPHATIOB),
HaOrozieHne oOpa3lloB  BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIEIO0BaHHE OCOOCHHOCTEH
pacTBOpPEHMs] BEIIECTB C pa3IMYHOM pPACTBOPUMOCTHIO, MPUTOTOBIEHUE PACTBOPOB C



onpeaes€HHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, B3aUMOJICUCTBUE BOABI C METAJIJIaMU
(HaTpueM U KaybIleM) (BO3MOXKHO UCIOJIb30BAaHUE BUIEOMATEPHAIIOB), OTIPECICHIE PaCTBOPOB
KUCIIOT U IIEJOYel C IMOMOIIBI0 HMHIUKATOPOB, HCCIEIOBaHHE OO0pa3lloB HEOPraHMYECKHX
BEIICCTB PAa3JMYHBIX KJIACCOB, HAOIIOJICHUE HM3MEHCHHsI OKPAaCKHM HHIUKATOPOB B PAaCcTBOpPAX
KHCTIOT U 1eNoYel, u3yueHue B3aumozeiictsus okcuaa meau(ll) ¢ pactBopom cepHOM KUCTOTHI,
KHUCJIOT

C MeTaJJIaMH, pEaKIUi HEeUTpaau3aluu, NOJy4YeHUE HEpAaCTBOPUMBIX OCHOBAHMI, BBITECHEHUE
OJIHOTO0 MeTajljla JAPYTMM M3 PAcTBOpaA COJIM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad 10 TeMe
«BaxHelmue Kiacchl HEOPraHMYECKUX COCIUHEHUIN.

Ilepuoouueckuii  3axkon u Ilepuoouueckas cucmema XUMUYECKUX  DNEMEHMO8
I 1. Menoeneesa. Cmpoenue amomos. Xumuuecxkas cés3b. OKUCiumenbHo-60CCMAHOBUMENbHbLE
peaxkyuu.

[IepBbie monbITKY KIaccUPUKAIIMN XUMUYECKUX 2JIeMEHTOB. [IoHATHE O rpyIiax CX0aHbIX
AJIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMEbHBIE METaJUIb, TaJIOT€HbI, UHEPTHBIE Ia3bl). JJIEMEHTHI,
KOTOpBIE 00pa3ytoT aMm(poTepHbIe OKCUABI U TUAPOKCU/IBL.

Ilepnonnueckunt  3akoH. Ilepuogmdeckas  cuctemMa  XMMHYECKHUX  JJIEMEHTOB
J.W. MenpeneeBa. KopoTkonepuonnas u anmuuaHornepuoaHas ¢opmel [lepruoaudeckoii cuctemsl
xumuueckux dniemeHToB .M. Mengeneesa. llepuoaslt u rpynmnbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIEMEHTA.

Crpoenune artomoB. CoctaB aromubx suep. W3orombl. OnexkTponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX AIEeMEHTOB [leprnonnyeckoil cucTemsl
.. Menneneesa. XapakTeprucTuka XUMHUYECKOIO 3JIEMEHTA
o ero nojioxkeHuto B [lepuoanueckoii cucreme JI.M. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS Paiiyca aTOMOB XMMHUYECKHUX AJIEMEHTOB, METAJTMYECKUX
Y HEMETAJUIMYECKUX CBOMICTB MO Irpynmnam M nepuojaM. 3HaueHue llepuonnueckoro 3akoHa u

[Tepuoanueckoit CHUCTEMBI XUMHYECKUX 3JIEMEHTOB
JUIS pa3BUTHS HAyKU U pakTuku. .M. MenneneeB — y4€HbIN U IPaKIaHUH.
XuMuueckast CBSI3b. KosanenTHas (monsipHast u HETIOJISIpHAS ) CBSI3b.

DIEeKTPOOTPULIATETLHOCTh XUMUUYECKUX 3JIEMEHTOB. VIOHHas CBSI3b.

CreneHn OKHCJICHUA. OKHUCIIUTEIHLHO-BOCCTAHOBUTEIIbHEIE pCaKkuu. Hpoueccr,l
OKHCIICHHSI U BOCCTaHOBJIEHUS. OKMCIUTEIN U BOCCTAHOBUTEIH.

XUMHUECKUH HKCIEPUMEHT: HM3y4YeHHE OOpas3IOoB BEIIECTB METAJUIOB W HEMETAJUIOB,
B3aMMOJIEIICTBHE TUAPOKCHJIA LIMHKA C PACTBOpAMM KHUCJIOT U ILENOoYeH, MPOBEACHUE OIBITOB,
HWIUTIOCTPUPYIOIHUX HTPHUMEPBI OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKum‘/’I (ropeHHe, peakunun
Pa3JIoKEHUs], COETUHEHNUS ).

Mesicnpeomemnvie cea3u.

Peanuzanus MeXNpeIMEeTHBIX CBSI3€H MPU M3yUYEeHUHM XUMHUH B § KJ1acce OCYILECTBISAETCS
qucpes HUCIIOJIBb30BaHHUEC KakK O6HII/IX CCTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ,
TaK ¥ MOHATUH, SIBIISIOLUIMXCS CUCTEMHBIMU Il OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKJA.

OOme ecTecTBEHHO-HAY4YHbIE TOHATHS: HAay4HBIH (pakT, rUmoTes3a, TEOPHs, 3aKOH,
aHaJu3, CHHTE3, KJIacCU(PUKAIIHSI, TIEPUOANIHOCTD, HAOIIOICHHE, SKCTIEPUMEHT, MOJICITMPOBAHNUE,
U3MEpEHUE, MOJIEIb, SIBICHUE.

®dusuka: Mmarepusi, aToMm, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHWJ, HN30TOIIbI,
pPalMOaKTUBHOCTh, MOJIEKYJa, 3JEKTPUUYECKUN 3apsijl, BELIeCTBO, Telo, 00BEM, arperatHoe
COCTOsIHHEC Bf€IICCTBa, ras, (bPISI/I‘IeCKI/Ie BCJINMYHHBI, CAUHUIBI U3MCPCHHUA, KOCMOC, IIJIAHCTHI,
3BE361, ComHIIE.

buonorust: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpaibl, TOPHbIE TOPOJBI, MOJE3HBIE
HUCKOIIaeMBbI€, TOININBO, BOJHBIE PECYPCHI.

2.1.15.4. IlosicauTeabHas 3anucka.Coaep:xanue od0y4yeHusi B 9 Kiacce.

Bewecmeo u xumuueckas peaxyusi.



[lepuonuueckuii  3akoH. Ilepuomuueckas  cucTemMa  XUMHUYECKHX  DJIEMEHTOB
J.W. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTHM B M3MEHEHUU CBOWCTB XMUMHYECKHX
JJIEMEHTOB ~ MNEpPBBIX  TpEX  IEPUOJOB,  Kaluus, KaJblUd W HX  COCAVHECHHHU
B COOTBETCTBUM C TMOJOXEHHUEM »3ieMeHTOB B Ilepuoauueckoil cucremMe M CTPOECHHUEM
UX aTOMOB.

CrpoeHue BewiecTBa: BUABl XMMHUYECKOM CBS3M. THIIBI KPUCTALUIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Knaccupukanuss u HOMEHKIAaTypa HEOPraHMYECKHMX BEHIECTB (MEXIyHapoaHas
U TpHUBHalbHas). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IUYHBIM Kjaccam
HEOPraHUYECKUX COEAMHEHUN, TEHETUYECKAasl CBSI3b HEOPIraHUUECKUX BEILIECTB.

Knaccupukanus XuUMHYECKMX peakiuil MO0 pa3iIuyHbIM IpHU3HAKaM ([0 YUCITY
¥ COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUNIOBOMY (P (PEKTy, 0 U3MEHEHUIO CTENICHEN
OKHCIICHUSI XMUMHUYECKUX 3JIEMEHTOB, 110 OOpPAaTUMOCTH, IO YyYacTHIO KaTaau3aTopa). DK30- U
OHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMUUYECKUE YPAaBHEHUSI.

Ilonatue o ckopoctd  xumuyeckod  peakuuu. Ilonsarme 00  oOpaTHMBIX
U HEOOPAaTUMBIX XMMHUYECKHX peaknusx. [IoHATHE O TOMOTCHHBIX M TE€TEPOTEeHHBIX PEaKIUSX.
[TonsiTe 0 XuMU4YeCKOM paBHOBECHH. DaKTOPBI, BAUAIOIIUE HA CKOPOCTh XMMHUYECKON PEAKIUU
U TI0JI0’)KEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIE peakuuuy, AJIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOMN peaxiuu. CocraBiienue ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI C HCIIOIb30BAHUEM METO/A SJICKTPOHHOI' 0 OaaHca.

Teopust JIEKTPOIUTUYECKON TUCCOLMALMU. DIIEKTPOJIUTHI U HE 3JIEKTPOIuThl. KaTHoHBI,
aHUOHBI. MexaHW3M IMCCOLMALUN BEILECTB C Pa3JIMYHbIMU BUIAMUA XUMHUYECKOU CBA3U. CTENEHb
nuccouuanuu. CUilbHbIE U c1a0ble 3J1EKTPOIUTHI.

Peakuiun MOHHOTO OOMEHa. YCIIOBUS MPOTEKAHUS peakluil HOHHOro OOMeHa, MOJIHbIE U
COKpAaIIEHHbIE WOHHBIC  YpAaBHEHHS  PEAKLHM. CBoiicTBa  KHCIIOT, OCHOBaHMI
U COJIEH B CBETE MPEJICTaBICHUH 00 3JeKTpoIuTHYECKON Aucconnanuu. KayecTBeHHbIe peakiuu
Ha UOHBL. [loHATHE O TUIpOIIU3E CONEN.

XUMUYECKUN DKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMM KPUCTAINIMYECKMX PELIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMEeTaoB (rpaduTa U anamasa), CJI0KHBIX BELECTB
(xJopuaa HaTpus ), UcCIelI0BaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKLui OT BO3AECHCTBUS
pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, IMpoliecca
JUCCOLUALUU KHCJIOT, niesouen
U coied  (BOSMOXKHO  HCHOJB30BaHUWE  BHJIEOMATEpUAIOB),  IPOBEJIECHUE  ONBITOB,
WITIOCTPUPYIOIIMX MPU3HAKK MPOTEKaHMUsS peakluii MOHHOro obOMeHa (oOpa3oBaHHE OcajKa,
BbIIEJICHHME  ra3a, o0pa3oBaHHWE  BOJBI),  OMNbBITOB,  WUIIOCTPUPYIOIIMX  MPUMEpPHI
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakUil (rOpeHue, peakiuH pa3iokKeHUs, COeAMHEHUS),
pacro3HaBaHHE€ HEOPraHWYECKHX BELIECTB C IOMOIIbIO KAaYeCTBEHHBIX pEakUuid Ha HOHBI,
pEIlIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

Hememannwt u ux coeounenus.

OOmast xapaktepucTuka TrajgoreHoB. OCOOEHHOCTHM CTPOEHHSI aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHne U (u3HyUecKHe CBOICTBA MPOCTHIX BELIECTB — TraJOr€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJiopa (B3aWMOJIEHCTBHE C MeTajllaMH, HeMeTallJaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KUCIOTa, XMMHYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJIopa U XJIOPOBOAOPOJAa Ha OPraHM3M ueloBeka. BakHelye Xi10puabl
U UX HaXO0XJIEHHE B IPUPO/IE.

OOmas xapakrepuctuka syeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHMS AaTOMOB,
XapaKTepHbIE CTETIEHH OKUCIICHUSI.

Crpoenue 1 pu3nuecKue CBOUCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CePbl. AIIIOTPOITHBIE
Moau(UKAIIMK KHUCJIOPOJia M Ccephl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOIOpOa, CTpOEHHUE,
buznueckue " XUMHYECKHE CBOICTBA. Oxcuppl cepbl
KaK IPeICTaBUTENH KHUCIOTHBIX OKCHI0B. CepHas KUCI0Ta, PU3NYEeCKHe U XUMUYECKUE CBOMCTBA



(oOrmue Kak mpeAcTaBUTENs Kiacca KUCIOT U crienuduieckue). XuMHUYECKHUEe PEaKInH, JISKaIue
B OCHOBE IPOMBIIIIEHHOTO Croco0a mosryueHus: cepHoit kucnotsl. [Ipumenenne. Conu cepHoit
KHUCIIOTBI, KaueCTBEHHasi peakius Ha cyinbdar-uoH. HaxoxxneHue cepbl U €€ COCAMHEHUN B
npuposie. XMMHUECKOE 3arpsA3HEHHE OKPYXKAlOIIeW Cpelbl COEAMHEHUSMHU CEpbl (KUCIOTHbBIE
JOKIIH, 3arpsi3HEHUE BO3/AyXa U BOJAOEMOB), CIIOCOOBI €ro MpeoTBPaIleHHUS.

OOmas xapaktepucTuka 371eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIEC CTETICHH OKUCIICHHUSI.

A30T, pacrpocTpaHeHue B MpHUpoJe, (pu3nyeckrue u XuMHUecKue cBoiictBa. Kpyrosopor
a30Ta B pupojie. AMMHAK, ero GU3nYecKue U XUMUYECKUE CBONCTBA, MTOJIyYeHHE U IPUMEHEHHUE.
Conn ammoHus, X (PU3NYECKHe U XUMHUYECKUE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakuus
Ha HOHBI aAMMOHHSI. A3oTHas KHCIIOTA,
e€ monydenue, Gpu3nuecKrue U XMMUYECKHE CBOICTBa (00IIMe KaK MPEJCTaBUTEINS KJIacca KHCIOT
u crneuupuyeckue). Mcnoab3oBaHue HUTPATOB U COJEH aMMOHMSI B KaueCTBE MHHEPATbHBIX
yaoOpeHuii. XUMHUECKOE 3arps3HEHUE OKPYKAIOMICH cpebl COSTUHEHHUSIMH a30Ta (KUCIOTHBIC
JOKIIH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB).

®ocdop, ammorponHsie Moaudukanuu dochopa, pU3HMUECKUE U XUMUYECKHE CBOWUCTBA.
Oxkcun docdopa(V) u dpochopnas kucinota, Gpusnueckue 1 XUMUYECKHUE CBOMCTBA, MOTyUEHUE.
Hcnonp3oBanue GochaToB B Ka4eCTBE MUHEPATBHBIX yI00PEHUH.

Obmas xapaktepuctuka 31eMeHTOB IVA-rpynmbl. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEepHbIE CTEIIEHU OKUCIICHHUSL.

VYrnepos, amnoTpomnHble MOAU(UKALWMU, PACHPOCTPAHEHUE B MPHUPOAE, (PU3NYECKUE U
XUMHUeckue cBoiicTBa. Ancop6buus. Kpyrosopor yriepona B npupozge. Okcuabl yriaepoaa, ux
dusznyeckue M XMMHYECKHE CBOWCTBA, JIEHCTBHME HA JKUBBIE OPraHU3MBI, IMOJIYYCHUE W
MpUMEHEHHEe. JKOJOTUYECKHE MpoOJeMbl, CBS3aHHbIE ¢ okcuaom yriepona(lV), rumoresa
J100aNbHOTO MOTEIUICHUs KJIMMaTa, MapHUKOBBIM 3QexT. YronbHas KucIoTa U €€ COlu, UX
¢duznueckue u XUMHYECKHE CBOICTBA, HOJTyuyeHUe
u npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHAT-MOHBI. lcmonb3oBaHue KapOOHATOB
B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CETLCKOM XO035HCTBE.

[lepBoHauyanbHble MOHATUS 00 OPraHUYECKHUX BEIECTBaX KAaK O COCJUHEHHUSAX YIIepoja
(meraH, 9TaH, OTWJEH,  aleTWUJEeH, 53TaHOJ, [JIMLEPUH, YKCyCHas  KHCJIOTa).
Hx coctaB u xumuueckoe cTpoeHue. [IoHsATHE 0 OMONOrMYEecKH BaXKHBIX BEIIECTBAX: XKHUpax,
Oenkax, yrieBo/ax — M UX pOJiM B KU3HHU YejoBeka. MaTepuaibHOE €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COEMHEHUH.

Kpemuuii, ero ¢usnueckue M XMMHYECKHE CBOWMCTBA, IOJYyYE€HUE M IPUMEHEHHE.
Coenunenuss kpemHusi B mnpupome. OOmme mnpencraBieHus o6 oxcuae kpemuus(lV)
U KpeMHHEBOM kucyoTe. CUIMKAThl, X UCIOJIb30BaHUE B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH.
Baxmuelimme crpoutTenbHble MaTepuaibl: KepaMHUKa, CTEKJIO, LIEMEHT, OeTOH, >Kele300€TOH.
[TpoGiieMbl 0€3011aCHOTO UCITOJIB30BAHUS CTPOUTENIBHBIX MAaTEPUAJIOB B TIOBCEAHEBHOM KU3HU.

XUMHUECKUI SKCIEPUMEHT: H3yueHHe 00pa3l0B HEOPraHWYECKHX BEIIECTB, CBOMCTB
COJISTHOM KHCJIOTHI, MIPOBEJIEHNE  KAYECTBEHHBIX  peakuud  Ha  XJIOPHA-UOHBI
U HaOJIOZIeHWE TPU3HAKOB HUX  TPOTEKAHUs, OIBITHI, OTpaxawooumme (U3NIEecKue
U XUMHYECKHE CBOMCTBAa TajlOTEHOB U UX COEAMHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), O3HAKOMJIEHHE C O0pa3llaMu XJOPHUIOB (TAJOT€HUI0B), O3HAKOMJICHHE C
oOpa3uamMu ceppl U €€ COEIMHEHUSMHU (BO3MOXHO HCIOJB30BaHUE BHAEOMATEPUATIOB),
HaOJroieHue mporecca OOYyIJIMBaHUS caxapa IOJ JAEWCTBHEM KOHIIEHTPUPOBAHHOW CEepHOM
KHUCJIOTBI, W3YYEHHE XHUMHUYECKHUX CBOMCTB pa30aBIIEHHOM CEpHON KHCIOTHI, IPOBEIECHUE
Ka4eCTBEHHOH peaKIMU Ha CyIb(haT-uoH U HaOJII0/IeHHE TPU3HaKa e€ MPOTEeKaHUs1, 03HAKOMJICHHE
c (bU3UIECKUMU CBOMCTBaMH a3oTa, dbocdopa
U MX COeIMHEHWH (BO3MOXKHO MHCIIOJB30BaHME BHUAEOMATEpUANOB), oOpa3laMu a30THBIX
u GochopHBIX yAOOpEeHHI, TOJNydeHHE, COOMpaHWe, pACIO3HABAaHWE W H3YyYCHHE CBOMCTB
aMMMaKa, [pPOBEJCHHWE KAyeCTBEHHBIX peakuuid Ha HWOH amMMoHus u  (docdar-uoH
U U3y4YeHHEe MIPU3HAKOB UX MMPOTEKAHUS, B3aUMO/IEHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI



C MeZIbl0 (BO3MOXKHO HCIOJIb30BAHUE BUJEOMATEPHATIOB), U3YYEHUE MOJIENIEN KPUCTAIUIMYECKUX
peméTok anmasa, rpadura, QymiepeHa, 03HAKOMIIEHUE C MPOILIECCOM aACOPOINU PaCTBOPEHHBIX
BEIIECTB AKTMBHPOBAHHBIM YINIEM U YCTPOMCTBOM IPOTHBOrasza, IOJydYyeHHE, COOHMpaHHe,
pPacro3HaBaHUE U U3yUYEHUE CBOMCTB YIJIIEKHUCIIOTO ra3a, POBEJCHNE KAaYeCTBEHHBIX PEaKIUi Ha
KapOOHAT U CUJIMKAT-UOHBI U N3y4YEHUE IPU3HAKOB UX IPOTEKAHUS, 03HAKOMJIEHHE C IPOTyKIIHEN
CUJIMKATHOM IPOMBIIIJIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3aJ1ad 10 TeMe «BakHelmue
HEMETAJIJIBI U UX COCIUHEHUS.

Memannwl u ux coeouneHus.

OOmast XapakTepUCTHKAa XMMUYECKMX DSJIEMEHTOB — METaJUZIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepmommueckoir cucreMe xumudeckux odnemeHToB J[.M. Menneneesa
u crpoeHus aroMoB. CTpoeHHMe MeTauIoB. Meramyeckas CBs3b M MeTaJuIndecKas
KpUCTAJIIIMYECKAsT PEIIETKA. DJIEKTPOXUMUYECKUN pAJl HANPSKEHUM MeTayoB. Ou3ndeckue u
XUMHYECKHE CBOMCTBA MeTaioB. O0mue crnocoOsl nostydyeHus: Mmetamio. IloHsaTHe 0 KOppo3un
METAaJUIOB, OCHOBHBIE CITOCOOBI 3alIUTHI X OT KOoppo3uu. CruiaBsl (CTallb, YyTyH, TIOPATIOMUHHIA,
OpOoH3a) ¥ UX NIPUMEHEHHE B OBITY M IPOMBILIUIEHHOCTH.

[I{esrounsle MeTaUIBL: MOJOXKEHWE B Ilepuonnueckoi cucTeMe XMMHMYECKUX 3JIEMEHTOB
J.. MenpeneeBa, CTpOEHHE X aTOMOB, HaX0XJI€HUE B npupoae. Puznueckue U XUMHUECKUE
CBOMCTBA (Ha npumepe HaTpus u KaJnus). Oxcupbl
Y TUIPOKCH/IBI HATpHsl U Kanus. [[puMeHenne menoyHbix METauIoB U UX COCIUHEHUIA.

[IlesrounO3eMenbHBIE METAUIBI MarHMii M KanblUWW: mosoxkeHue B llepuogmueckoit
cucteMe XHMHUYecKHx dneMeHToB J[.M. MeHnneneeBa, cTpoeHHE HMX aToOMOB, HaXOXJICHHE
B npupoze. Pu3snyecknue 1 XMMHUYECKUE CBOMCTBA MarHus U KaJblus. BaxkHelnme coeiMHEeHns
KaJIbLUs (oxcun, THJIPOKCH, COJIM). XKécTtkocTb BOJIbI U Coco0bI
€€ yCTpaHEHMUS.

AmromuHuii: mnonoxenue B Ilepuoguueckoil cucTeMe€ XMMHYECKHX DJJIEMEHTOB
J.1. MenneneeBa, CTpoeHME aroMa, HaxoxiaeHue B npupone. dusmyeckne M XUMHUYECKUE
CBOMCTBA aTIOMUHMS. AM(OTEpHbIE CBOWCTBA OKCUA U THAPOKCHU/IA ATFOMUHMSL.

Keneso: mnonoxenue B Ilepuogmyeckoil cucTeMe  XMMHUYECKUX  DJIEMEHTOB
.. MenneneeBa, cTpoeHHE aroMa, HaxoxiacHue B npupone. dusmyeckue U XUMHUYECKUE
cBoiicTBa xene3a. Okeupl, ruapokcuabl u conu xxenesa(ll) u xenesa(lll), ux cocras, cBoiicTBa u
MIOJIyYEHHUE.

XUMUYECKUN OKCIIEPUMEHT: O3HAKOMJIEHHE C oOpa3liaMd METauIoB M  CIUIABOB,
UX (U3NYECKMMH CBOWMCTBAMM, W3Yy4YE€HHE pE3yJbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO
UCIIOJIb30BaHUE  BUAEOMATEpUATIOB), OCOOCHHOCTEM B3aUMOJEHCTBUS OKCHAA  KaJbLUs
U HaTpusi ¢ BOAOM (BO3MOXHO HCIOJb30BaHHWE BHUJEOMATEpPHANIOB), HCCIIEOBAHUE CBOWCTB
KECTKOM BOJBI, IpolLlecCa TOPEHHUs Kejle3a B KUCIOPOoAEe (BO3MOXHO HCIOJIb30BAHUE
BUIEOMATEPHAJIOB), TPU3HAKOB MPOTEKAHUS KAaUECTBEHHBIX peaKkIiil Ha HOHBI (MarHus, KajablMs,
AIIOMUHUS, LUHKA, weneza(ll) u xenesza(lll), meau(ll)), Ha0JI0/IeHNe
U OIMCAaHHE MPOLIECCOB OKPALIMBAHMA IUIAMEHH MOHAMHU HATpHs, KaJus U KajblUs (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEpHUaIOB), HCCIIENOBaHUE aM(pOTEpPHBIX CBOMCTB TUIPOKCHIA
ATIOMUHUSA u THJIPOKCHIA LIMHKA, pelieHne IKCIIEPUMEHTAIIBHBIX 3a1a4y
1o Teme «BakHeilne MeTabl 1 UX COCUHEHUSD.

Xumus u okpysrcarowas cpeoa.

HoBbele matepuanbl u TexHosoruu. BemectBa M maTepuanbl B IMOBCEIHEBHOW KHU3HU
yesioBeKka. XUMUS U 310pOBbe. be3omnacHoe HCIonb30BaHUE BEIECTB U XUMUYECKUX PEAKLUN B
ObiTy. IlepBas moMoImp MpU XUMHUYECKHX OKOrax M OTpaBiieHUsAX. OCHOBBI 3KOJIOTHYECKON
IPaMOTHOCTH. XHMMMUYECKOE 3arpsi3HEHUE OKpYKaoLEel cpeapl (IpenenbpHas JI0IyCcTUMast
koHueHTpanus Beniects — [1JIK). Posb xumuu B pelieHnn 3K0JI0THYECKUX MPOOIeM.

[TpupoHbIE UCTOYHHUKH YTIEBOAOPOAOB (YroJib, IPUPOAHBIA ra3, HeTh), IPOAYKTHI UX
nepepadoTKU, UX POJb B OBITY M MPOMBIIIJIEHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: N3y4YeHUe 00pa3Ii0B MaTepHuajoB (CTEKIIO, CIIJIaBbl METAIIJIOB,
MOJIMMEPHBIE MaTEPHAIIBI).



Meoicnpeomemnuvie ceszu.

PeaJII/I?)a]_[I/ISI MCKIPCIMCTHBIX CBsI3EH Ipu U3yUYCHUU XUMHUH B 9 kJacce OCYHICCTBJIACTCA
qepes UCIIOJIb30BaHUC KaK o0umx €CTECTBEHHO-HAYYHBIX HOHSTHIA,
TaK " HOHHTHﬁ, SABJIAIOIUXCA CUCTECMHBIMU I OTACJIBHBIX MPEAMCETOB €CTCCTBCHHO-HAYYHOI'O
LHKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC IOHSATHUS: HAy4YHBIH (DakT, TUINOTE3a, 3aKOH, TEOpHs,
aHaJIN3, CUHTE3, KIACCU(PHUKALHS, IEPUOANIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOJICITMPOBAHUE,
U3MEpEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA Y PEKT, TEXHOJIOTHSI, MAaTePHAIIBL.

dusuka: Marepus, aToM, O3JEKTPOH, IMPOTOH, HEHWTPOH, HWOH, HYKJIWJA, H30TOIIBI,
PaanOaKTUBHOCTD, MOIJICKYIJIA, BHGKTpI/I‘-IeCKI/If/'I 3apsan, IIPpOBOAHUKH, MOJIYIIPOBOAHUKHU,
JIMDIICKTPUKY, (OTOIIEMEHT, BEIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBa, Ias,
pacTBOp, PACTBOPUMOCTH, KPUCTAITNYECKAsl PEIIETKA, CIUTaBbl, (PU3MYECKHUE BEIIMYNHBI, CTUHUIIBI
U3MEpEeHHs, KOCMUYECKOE IIPOCTPAHCTBO, IUIAHEThI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunTes, npixanue, Ouocdepa, IKOCUCTEMa, MUHEpAIBHBIC YI0OpEeHUS,
MHKPODJIEMEHTBI, MAKPOAJICMEHTBI, TNTATEIIbHBIC BEIIECTBA.

l'eorpadus: armocdepa, rtuapocdepa, MHHEpadbl, TOPHBIE TOPOJIBI, MOJE3HBIC
MCKOIIaeMbI€, TOILUIUBO, BOJTHBIC PECYPCHI.

2.1.15.5. TloscantenbHass 3anucka.llimanumpyemble  pe3yabTaTbl  OCBOCHHUA
NPOrpaMMbl 10 XUMHH HA YPOBHE OCHOBHOI0 00111er0 00pa3oBaHusl.

W3ydyenne XuMHM Ha YpPOBHE OCHOBHOIO oOmIiero oOpa3oBaHUS HalpaBJIEHO Ha
JOCTHIXCHUC O6y‘~IaIOHII/IMI/IC$[ JIMYHOCTHBIX, MCETAIPCAMCTHBIX W MHNPCAMCTHBIX PC3YJIbTAaTOB
OCBOCHHMS yueOHOTo MpeaMeTa.

Jluunocmmuvie pe3yrbmamel OCBOCHUS IPOTPAMMBI OCHOBHOIO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B xoze o0yueHHUs XUMUU B €/IUHCTBE yueOHOI
A BOCITUTATEIbHOM ACATCIIBHOCTH IIKOJIBI B COOTBCTCTBUU C TpaJUIIMOHHBIMU pOCCHﬁCKHMH
COLMOKYJBTYPHBIMU U JYXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATBIMH B 0OILIecTBe
IpaBUJIaMU 1 HOPMaMU TIOBEJIEHUS U CIIOCOOCTBYIOT ITPOLIeccaM CaMOIIO3HAHUSI, CAMOPA3BUTHS U
COLMAJIN3ALUHU 00YYarOIINXCS.

JImaHOCTHEBIE PE3YIbTATEI OTpPaAXXar0OT TOTOBHOCTH 06yqa}01111/1xcs[ PYKOBOJACTBOBATLCA
CHUCTEMOM NO3UTHBHBIX LICHHOCTHBIX OPHEHTALMN M PACIIMPEHHUE ONBITA ACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpMOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOI'O  OTHOIICHHUS K  OTEYECTBEHHOMY  KYJIBTYPHOMY, HCTOPUYECKOMY
Y HAy4HOMY HAaCJEINI0, NTOHMMAHMs 3HAYEHUS XUMUYECKOM HAayKH B >KM3HM COBPEMEHHOIO
oOuiecTBa, CIIOCOOHOCTH BJI/IETh JIOCTOBEPHOM uH(popmanyen
O TMEpPEelOBBIX JOCTHIKEHUSAX M OTKPBITMSX MHPOBOM M OTEYECTBEHHOM  XHMHUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaXKIaHCKOTO BOCTTUTAHHS:

MNpeACTAaBICHUA O COLOUAJIBHBIX HOpMax MW IMpaBHJIaX MCEKIWYHOCTHBIX OTHOIIIEHUH
B KOJUIGKTUBE, KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIE3HOM,
y4e0HO-UCCIIEI0BATENIbCKOM, TBOPYECKOM U JIPYTUX BHUJAX JESATENbHOCTH, T'OTOBHOCTHU
K pa3HoOoOpa3HOW COBMECTHOW JESTEeIbHOCTH INPH BBINOJHEHHH YYEOHBIX, MO3HABATEIbHBIX
3aaa4, BBIITOJJHCHUHN XUMHUYCCKUX SKCIICPUMEHTOB, CO3JaHNN yqe6HI)IX IIPOCKTOB, CTPEMIICHUSA K
B3aMMOIIOHUMAaHUIO u B3aMMOITOMOIIA B nporecce
TOW y4eOHOW [EeATeTbHOCTH, TOTOBHOCTH OIIEHWBAaTh CBOE TIOBEICHUE W TOCTYMKHU
CBOMX TOBAapHIEd C MO3UIUU HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUs
MOCJIEACTBUI MOCTYIKOB;

3) LIEHHOCTH HAyYHOTO MMO3HAHUSL:

MHPOBO33PEHUYECKUX  NPEACTAaBICHUM O BEIIECTBE M  XUMHYECKOW  peakiluw,
COOTBETCTBYIOIIIUX COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKHM UM COCTABIIIOIIMX OCHOBY
JUIsE TIOHMMAaHMsI CYIIHOCTM HAyYHOM KapTHHBI MHpa, MPEACTaBICHU 00 OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHUS TMPUPOJBI, B3aWMOCBS3IX UEJIOBEKa C MPHUPOAHON cpeaoH,
0 POJIM XUMHUU B TIO3HAHHUH STUX 3aKOHOMEPHOCTEHH;

MO3HABATENbHBIX ~ MOTHBOB, HANpaBJICHHBIX HAa  IOJXY4YEHHE HOBBIX  3HAHUU
110 XMMUH, HEOOXOAMMBIX /17151 00BCHEHHS HAOJI01aeMBbIX ITPOLIECCOB U SBIICHHIA;

M03HABATEIbHOM, nH(OPMaLIMOHHON u YUTATEIbCKON KYJbTYPBI,
B TOM UYHCIIE HAaBBIKOB CaMOCTOSTEIBHON pPabdOThl € YYEOHBIMH TEKCTaMH, CIIPaBOYHOMN
JUTEPaTypPOM, TOCTYMHBIMU TEXHUUECKUMH CPEACTBAMU WH(DOPMALIMOHHBIX TEXHOJIOTUH;

uHTepeca K  OOyYeHHI0O W [O3HAaHWIO,  JIOOO3HATENBHOCTH,  TOTOBHOCTH
U CIOCOOHOCTM K €aM0OOpa3OBaHHIO, MPOEKTHONM U HCCIEAOBATEIbCKON NeATeIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHs 00y4eHUS B TabHEHIIEM;

4) GopMUpOBaHUS KYJIBTYPBI 310POBbSI:

OCO3HaHMA LEHHOCTH JXKM3HH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKHM Ha 3JI0pOBbI 00pa3 >KU3HU, OCO3HAHMS MOCIEACTBUM M HENPUSTHUS BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] alKOrojsl, HAapKOTHKOB, KYpPEHHS), HEOOXOAWMOCTH COOIOACHUS
paBuJI 6€30MaCHOCTH MTPHU 00pAIIEHUN C XUMUYECKUMHU BELIECTBAMH B OBITY U PEaTbHON KU3HU;

5) Tpy10BOr0 BOCITUTAHUS:

MHTEpeca K MPaKTUUECKOMY U3YUYEHHIO ITpodeccuil u Tpyaa pa3IndHOro pojia, yBaKEHUE
K TPyAy M pe3yiabTaTaM TPYJIOBOH JAEATEIHHOCTH, B TOM 4YHCIE HAa OCHOBE NPUMEHEHUS
OPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHOTO BBHIOOpAa WHIWBUIYAJIBHOW TPACKTOPUU
MPOIOJKCHUS 00pazoBaHHS c yaéToM JMYHOCTHBIX WHTEPECOB
U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHON
npoeCcCHOHATBHON  NIEATENTPHOCTH W Pa3BUTUS HEOOXOJMMBIX YMEHHH, TOTOBHOCTh
aJlanTUPOBAThCs B MpodeccuoHalbHOM cpee;

6) 9KO0JIOrMYECKOro BOCITUTAHHUS:

SKOJIOTMUECKH 11eJIECO00pa3HOT0 OTHOIICHHMS K TMPHPOAE KaK HCTOYHUKY IKU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHMS, IOHUMAaHUsI LIEHHOCTH 3/I0pPOBOT0 U Oe30macHoro oopasa
JKU3HHU, OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY buznueckomy
U TICHXHYECKOMY 3JI0POBBIO, OCO3HAHMS [IEHHOCTH COOJIOICHHS TIPAaBUII O€30MTaCHOTO ITOBEICHUS
npu paboTe ¢ BemiecTBaMH, a TakkKe B CHTyalUsX, YrpoXKarmolIMX  370POBBIO
1 >KU3HU JTIOJCH;

CIOCOOHOCTH  TPUMEHATh  3HAHHS, T[OJy4aeMble TpPU  HM3yUYEHUH  XHUMHH,
JUISL pEelIeHMs 3a]ad, CBS3aHHBIX C OKPYXKAloLEH INPUPOJHOM CpENOW, MOBBIIECHUS YPOBHS
DKOJIOTMYECKON KYIBTYpBl, OCO3HAHHUS TIO00ATBHOTO XapakTepa HKOJOTHUECKUX MpodIemM
U TIyTel X PEIIeHUs TOCPEICTBOM METOJIOB XUMUH;

HKOJIOTMYECKOTO MBIIUICHUS, yYMEHHsSI PYKOBOJCTBOBAaThCS HMM B TIO3HABATEIbHOM,
KOMMYHUKATUBHOM M COLIMATILHOM MPAKTUKE.

Memanpeomemuvle pesyromamul. B cocTaBe MeTanmpeIMeTHBIX Pe3yJIbTaTOB BBIIEISIOT
3HaYMMbIe I (DOPMUPOBAHHS MHPOBO33PEHHS OOIIEHAYYHbIE TIOHSATHS (3aKOH, TEOPHs,
MPUHIINI, TUIOTE3a, (PakT, cucTeMa, Mpolecc, IKCIEPUMEHT U JIp.), KOTOPbIE HCIOIb3YIOTCS B
€CTECTBCHHO-HAYIHBIX y4eOHBIX npeaMerax u MTO3BOJISIOT
HAa OCHOBE 3HAHWUW U3 ATUX MPEAMETOB (HOPMUPOBATH MPEACTABIECHUE O ILEJIOCTHOW HAYYHOUN
KapTUHE MUpPA, W YHUBEpCaJIbHBbIC y4eOHBbIC JEeHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,
pEryJIATUBHBIE), KOTOpPbIe O0ECHeunBalOT (HOPMHPOBAHHE TOTOBHOCTU K CAMOCTOSITEILHOMY
TUTAHUPOBAHUIO WM OCYIIECTBICHUIO Y4eOHOW AEATeNbHOCTH. MeTranmpeaMeTHbIe pPe3yJIbTaThl
OCBOEHHUSI 00Pa30BATEIBHON MPOrPaMMBI MO0 XUMHUHU OTPAXKAIOT OBIAJCHHE YHHUBEPCAIbHBIMU
MO3HABATCIILHBIMU JICHCTBUSAMU, B TOM YHCJIE:

1) 6a30BbI€ JJIOTHYECKUE JCHCTBUS:

YMEHHE HWCIOIB30BaTh TMPUEMBI JIOTHUECKOTO MBIIUICHAS TPH OCBOCHHH 3HAHMUA:
PacKpbIBaTh CMBICII XUMUYECKUX MTOHITHH (BBIIECIATH UX XapaKTEPHbIE MPU3HAKU, YCTAHABINBATh
B3aHMOCBSI3b c JPYTHMH TTOHSTHSIMH ), HCIIOJIb30BaTh TTOHSITHSI
JUIsE  OOBSCHEHUS OTHENbHBIX (DaKTOB U SIBICHUH, BBIOMPATh OCHOBAaHUS W KPUTEPUU
JUIST  KIaccH(UKAMM  XUMHYECKHX BEIIECTB M XUMHYECKHX PEaKIMi, YCTaHaBIIMBAThH



MNPUYUHHO-CIICACTBCHHBIC CBsA3HM  MCKIY 00BbeKTaMH U3y4Y€HUA, CTPOUTH JIOTHYCCKUEC

paccyx IeHust (MHAYKTHBHBIE, JIETyKTUBHBIE, o AQHAJIOTHN), neaTh BBIBOJIbI
U 3aKJIIOYCHMS;
YMEHHE MIPUMEHSTH B nporecce MO3HAHUSA HOHATHUSA (npenMeTHbIe

U MeTamnpeJMETHBIC), CHMBOJHMYECKHE (3HAKOBBIC) MOJICNU, WCIOJIb3yeMble B XUMHH,
Hp€O6pa3OBbIBaTL [HAPOKO MPUMCHACMBIC B XMMUHU MOICIILHBIC IMPECACTABIICHUA — XUMHUYECKHAHU
3HaK (CMMBOJI JJIEMEHTA), XUMHUYecKas (opMmysa ¥ ypaBHCHHE XUMHUYECKOW pEaKIuu — IPH
pCeIICHUN yqe6HO-HO3HaBaT€HBHBIX 3ajgad, C y‘-IéTOM 9TUX MOJCIbHBIX HpeZ[CTaBJIeHI/Iﬁ BBIABJIATH
U XapaKTepPH30BaTh CYNICCTBEHHbBIC MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHWYCCKUX peaKuHﬁ, BBIABJISAATH O6H_II/IG 3aKOHOMCPHOCTHU, NMPHUYNHHO-CICACTBCHHBLIC CBA3U U
NPOTHBOPEYHSI B U3yUaeMbIX IIPOIIeCcCaxX U SBICHHSX, TPEUIaraTb KPUTEPHUH JIJIsl BRISIBIICHUS STUX
3aKOHOMEPHOCTEN

U MPOTUBOPEYUH, CAMOCTOSATEIBHO BBIOMPATh CIIOCOO pelieHHs y4yeOHOH 3amaun (CpaBHUBATh
HECKOJIbKO BAPMAHTOB pEIICHUs, BEIOUPATh HauboJee MOAXOIAMINN C YYETOM CaMOCTOSTEIbHO
BBIJICIICHHBIX KPUTEPHUER);

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHCTBUA:

YMEHHUE HCIIOJIb30BaTh MOCTABJICHHBIC BOIPOCHI B KA4eCTBE MHCTPYMEHTA IO3HAHUS, a
TaKK€ B Kady€CTB€ OCHOBBI JIA (bOPMI/IpOBaHI/IH TMIIOTE3blI IO TMPOBEPKEC IIPaBHUIIBHOCTU
BBICKa3bIBAEMbBIX CYKICHHUIA;

NpUOOPETEHUE OMBITA M0 TUIAHUPOBAHHUIO, OPTaHW3allMd W TPOBEICHHUIO YYCHHUYECKHX
IKCIIEPUMEHTOB: YMEHHUE HAOII0IaTh 32 X0J0M IPOIIecca, CaMOCTOSITEIBHO MTPOTHO3UPOBATh €T0
pesynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOJBI IO pe3yjbTaTaM IPOBEIEHHOTO OIIBITA,
UCCIICIOBaHMSI, COCTABIISATh OTYET O MIPOJICTIAHHOM padoTe;

3) pabora ¢ uHpOopMaIUei:

yMEHUE BBIOUPATh, aHAIM3UPOBATH U HHTEPIIPETUPOBATh MHPOPMALIUIO PA3IMYHBIX BUIOB
1 GOpM MIPEACTABICHHS, TOTYYaeMy0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa
XHUMHYECKOTO COJICPIKaHUs, CIIPAaBOYHbBIE TOCOOUs, pecypchl IHTepHeTa), KpUTUYECKH OLICHUBATD
POTHBOPEUYMBYIO U HEOCTOBEPHYIO HHPOPMAIIUIO;

yMEHHE MPUMEHSTh Pa3IUYHbIE METO/IBI M 3aIPOCHI IIPH MOUCKE U 0TOOpe HHpOpMau 1
COOTBETCTBYIOIINUX JaHHBbIX, HCO6XOI[I/IMBIX JJIA BBITIOJITHCHU A y‘~IC6HI)IX
Y TI03HABATEIbHBIX 33/1a4 OMPEIEIEHHOTO TUITA, TPUOOPETEHHE OMbITa B 00JaCTH UCTIONB30BaAHUS
I/IHq)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX TeXHOJ'IOFI/II\/’I, OBJIAJICHHUC KYJ'II)TypOI\/'I AKTUBHOI'O
WCIIONIb30BAaHUSl PA3NMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO
dbopmy mnpencTaBieHUsT WHPOpPMAIMA U WUTIOCTPUPOBATH pEIIaeMbIe 3aJayll HECIOKHBIMHU

CXeMaMH, quarpaMMamu, JIpYyTUMHU dbopmamu rpaduxu
1 UX KOMOMHAIIUSAMHU;
yMEHUue HCII0Ib30BaTh u aHAJIM3UPOBaTh B npoiiecce y4eOHOM

U MCCIIEZ0BATEIbCKON JIEATEIBHOCTH MHQOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH, CEIbCKOI0
XO35I1ICTBa M TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEH PUPOJHON CPELIbI;

VY obyuaromierocs OyayT chOpMUPOBAHBI CIIETYIOIINE YHUBEPCANbHBIE KOMMYHUKAMUBHbIE
oeticmeusi:

yMEHHE 3a/aBaTh BONpPOCH (B XoJe Jjuanora U (WIM) AUCKYCCHM) TO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYITUPOBaTH CBOM MPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHON 3a/1a4u;

npuoOpeTeHne  OmbITa  MPE3EHTAllMd  PE3yJbTaTOB  BBINOJIHEHHUS  XMMHUYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JAa0OPATOPHON PaOOTHI MO HCCIECTOBAHUIO CBOMCTB
BEIIIECTB, Y4€OHOI O MMPOEKTa);

3aMHTEPECOBAHHOCTh B~ COBMECTHOM €O CBEPCTHUKaMHU  ITO3HABATEJIbHOU
U HCCIIeZIOBATENLCKOM JEATENIbHOCTH MPH PEIIEHUN BO3HHKAIOIIMX MpoOJeM Ha OCHOBE ydéra
Oo0LIMX HMHTEPECOB U COIJIacoBaHMs MO3UIUN (0OCyxaeHusi, 0OOMEH MHEHMSIMH, «MO3TOBBIE
HITYPMBD», KOOpIMHAIIHA COBMECTHBIX NEeNCTBUH, OIpeze/eHue KpUTEPHEB
0 OIIEHKE KayecTBa BBIIIOJHEHHOW pabOThI U IPYTHE);



VY obyuatomierocst 0yayT chOpMHUPOBaHBI CIEAYIONUME YHUBEPCAJIbHBIE PErYyJISTUBHBIC
JIEUCTBUS:

YMEHHE CaMOCTOSITENILHO ONPEAEIATh eI AeITeIbHOCTH, IIIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJMPOBATh M TP HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BHIOMPATH
HauOoiee 3¢ pexTUBHBIC CIIocoObI perieHus Y4eOHBIX
Y TI03HABAaTEJbHBIX 33]a4, CaMOCTOSITEJIbHO COCTABIIATh WM KOPPEKTHUPOBATh MPEIJIOKEHHBIN
QITOPUTM JCUCTBUI MPH BBHINOJIHEHUU 3alaHUil C Y4ETOM IMOJyYeHHUs HOBBIX 3HAaHUN 00
U3y4aeMbIX OOBEKTaX — BEHIECTBAX M pEAaKIHIX, OICHWBAaTh COOTBETCTBUE IIOJYYEHHOTO
pe3yJibTaTta 3asBICHHON 1eNH;

YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMble B YCIIOBUU 3aJaHUI.

IIpeomemnvle pe3ynomamsl OCBOCHHS MPOTpaMMbl [0 XUMHUU Ha ypOBHE OCHOBHOTO
o011ero oopa3oBaHusl.

B cocraBe mnpeaMeTHBIX pe3yJbTATOB IO OCBOCHHIO O0O0S3aTENILHOTO COJIEPIKaHUS,
YCTAHOBJICHHOTO JaHHOM NpPUMEPHOW paboueld MpPOrpaMMoOM, BBIJEISIOT: OCBOCHHbBIC
oOydJallMMUCs Hay4yHble 3HAHUS, YMEHHS MU CHOCOObI JelcTBUi, crneuuduueckue amis
npeaMeTHoW oOnactu «XHUMHA», BUIBl AESITEIBHOCTH IO IOJYYEHUID HOBOTO 3HAHMS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHIX.

K xonyy obyuenuss 6 8 knacce y obyuarowezoca 6y0y cgopmuposansl ciredyroujue
npeomemuule pe3yibmamsl no XUMUL:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TOHSTHI: aTOM, MOJEKyJlIa, XUMHYECKHUI
JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (omHOpOIHAS
Y HEOJHOPO/IHAs1), BAJIGHTHOCTb, OTHOCUTEJIbHASL aTOMHAsi U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO
BEIIeCTBa, MOJIb, MOJIIpHas ~ Macca, MaccoBas  JIOJI1  XMUMHYECKOrO  DJIEMEHTa
B COEIMHEHUU, MOJISIpPHBINA 00BEM, OKCHJI, KUCII0TAa, OCHOBAHUE, COJIb, JJIEKTPOOTPULIATEIHHOCTD,
CTETNeHb OKHUCJICHUS, XUMHUYECKas peakius, KiacCupuKalus PeakiHil: peakiuu COeIuHEHUS,
pEaKIMy pa3IoKEHUs, PEaKIHH 3aMEIICHUs, pPEakIuu OOMEeHa, 9K30- M OSHAOTEPMHYECKUE
peaxIuu, TerIoBoi 3P heKT peakiuu, SApo aToOMa, SIEKTPOHHBIN CIIOM aTOMa, aTOMHAsi OpOUTab,
paanyc atoMa, XUMUYecKasi CBsI3b, MOJSPHAs U HEMOJIIpHAsl KOBAJIEHTHAs CBSI3b, HOHHAS CBS3b,
WOH, KaTHOH, aHWOH, PAacTBOp, MaccoBas JOJs BemecTBa (TPOICHTHAS KOHIICHTpAIHs) B
pacTBope;

WJUTEOCTPUPOBATH  B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKHUX [MOHATUH U TNPUMEHSTh
9T TIOHSTHS TIPU OMMCAHUU BEIIECTB U UX MIPEBPAILICHUI;

UCIONIb30BaTh  XMMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBleHUsT (OpMysT  BeEIIECTB
Y YPaBHCHUN XUMHUUYECKUX PEaKIINM;

OTIpEENATh, BaJCHTHOCTh AaTOMOB JJEMEHTOB B OWHAPHBIX COEIMHEHUSX, CTENEHb
OKHCJICHHS  JJEMEHTOB B  OMHApHBIX  COCIMHEHHUSAX, [MPUHAIEKHOCTH  BELIECTB
K OMpEeNeIEHHOMY KIIacCy CO€IMHEHUI mo ¢opMynaM, BUA XUMHUYECKON CBSI3U (KOBAJICHTHAs U
MOHHAsI) B HEOPIraHUYECKUX COEAMHEHUSIX;

packpbiBaTh cmbici llepuoanueckoro 3akona JI.M. MenneneeBa: JeMOHCTpUpPOBATH
MOHMMAaHNE MEePUONUECKON 3aBUCHUMOCTHU CBOMCTB XUMHYECKHUX 3JIEMEHTOB
OT ux noyiokeHus B Ilepmonnueckoil cucCTEME, 3aKOHOB COXPAHEHHUS MacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO Y4Y€HHs, 3aKkoHa ABOraJpo, OINHCHIBaTh
U XapakTepu3oBaTh TabmuuHyro ¢opmy lleproanyueckoil CUCTEMBl XUMHUYECKHX JJIEMEHTOB:
pa3inuaTh MOHATHUS «rJaBHas moArpymnmna (A-rpynna)» u «mobounas noarpynmna (b-rpymma)y,
Malible W OOJbIIME MEPHOAbl, COOTHOCUTH OOO3HAYEHMs, KOTOpbIE HMMEIOTCS B Talnuie
«Ilepnoguueckass cucrema xuMmuueckux odnemeHtoB J[.W. MenaeneeBa» ¢ YHCIOBBIMH
XapaKTepUCTHUKAMHU CTPOCHMS aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB M 3apsi sjupa, oOriee
YHUCIIO AIIEKTPOHOB u pacnpezeneHue
UX M0 3JEKTPOHHBIM CJIOSIM);

KJIaCCU(UIUPOBATh XMUMHUYECKHUE ASJIEMEHTbI, HEOPraHUYECKHE BEIeCTBA, XMMHUYECKUE
peakuuu (o YUCIy U COCTaBy YY4aCTBYIOIIMX B pEaKUUH BEILIECTB,
1o TerioBoMy 3 dexTy);



XapaKTepU30BaTh (OMUCHIBATh) OOIIME XHUMHYECKHE CBOWCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, MOATBEPIKJasi ONMHCAHHE NMPUMEpPaMH MOJICKYJSAPHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIIHii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTM OT HMX Kaue€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMYHbIX YCIOBUSIX;

BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MacChl BEILECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIeMEHTa 1o (popMyJie COeIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKivi;

MPUMEHSITh OCHOBHBIE OIEpAallMM MBICIUTEIBHOW AEATEeIbHOCTH — aHaju3 U CHHTE3,

CpaBHEHUE, 000011IeHNE, CHCTEMAaTHU3aIIHIO, KJIAaCCU(UKAIIUIO, BBISIBJICHHE
MPUYUHHO-CJICICTBEHHBIX CBSI3eH — JUISI M3YYCHHS CBOMCTB BEIIECCTB M XMMHYCCKHX PEAKIIHH,
GCTGCTBGHHO-Hay‘-IHbIe METOAbI IIO3HAHUA — Ha6JIIOI[CHI/I€, I/I3MepeHI/Ie, MOI[GJII/IpOBaHI/Ie,

9KCIIEPUMEHT (peabHbIi U MBICJICHHbIN);

ClleZIoBaTh  MpaBWJIaM  TIOJB30BAHUS XHMHYECKOM TMOCyaod ©  J1abopaTOpHBIM
o0opyaoBaHHMEM, a TakKe IMpaBWiIaM OOpalleHusi C BeUleCTBAMH B  COOTBETCTBUU
C UHCTPYKUHUSMHU [0 BBIIIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB IO IOJYYEHUIO
U cOOMpaHMIO Ta3000pa3HbIX BEUIECTB (BOJOPOJA U KUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C
onpeacnEHHON MacCOBOM Joneun pacTBOPEHHOTO BEILIECTBA, IJIAHUPOBATh
U IPOBOJUTHh XUMHUYECKHE HKCIEPUMEHTHl 110 PpACIO3HABAHUIO PACTBOPOB  LIEIOYEH
Y KHCJIOT C IIOMOIIBI0 HHANKATOPOB (JaKkMyc, (heHoTanerd, MeTUIIOPAHK U IPYTHUE).

K xonyy obyuenus 6 9 knacce y obyuarowezocs 6y0y cgopmuposaHsl cledyroujue
npeomemuule pe3yibmaml no XUMUU:

pPacKpbIBaTh CMBICH OCHOBHBIX XMMHYECKUX MOHSTHI: XMUMHYECKUN 3JIEMEHT, aTOM,
MOJIEKYJ1a, HMOH, KAaTHOH, aHWOH, IPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, BaJECHTHOCTD,
3JIEKTPOOTPULATENBHOCTb, CTENEHb OKHUCICHHS, XHMHUYECKas pEaKUus, XUMUYECKas CBS3b,
TETUIOBON dPQEKT peaKIfu, MOJb, MOJISIPHBII 00BEM, PacTBOp, IIACKTPOIUTHI, HEINEKTPOIIHTHI,
ANEKTPONIUTAYECKAsT JTUCCOLMAIUS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBECHE, 00OpaTUMBbIE K HEOOPATUMBbIE pEaKIINU, OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIINH,
OKHCJIUTETD, BOCCTAaHOBHUTEb, OKHCJIEHHE
U BOCCTAHOBJIEHME, aJNIOTPONUs, aM(POTEPHOCTh, XMMHUYECKasi CBSA3b (KOBAJEHTHAs, HMOHHaf,
MeTaJUIn4ecKast), KpUCTAIMUECKass pemeérka, KOppo3Hus METajUloB, CIUIaBbl, CKOpPOCTb
XUMHUYECKON peakiu, mpeaenbHo gonyctumas konuentpauus (ITIK) Bemectsa;

WUIIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XMMHMYECKHX TIOHATUH W IPHUMEHATH
9TH MOHATHS MPU ONHMCAHUU BEIIECTB U UX MPEBPALLECHUI;

UCIOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIi  COCTaBJI€HUS (OpMy]  BeIlecTB
Y YPaBHCHUN XUMHUUYECKUX PEaKIINM;

ONpEAENATh  BAJEHTHOCTb M CTENEHb  OKHUCIEHUS  XMMHYECKHX  DJIEMEHTOB
B COCIMHEHHUSAX DPA3IUYHOTO COCTaBa, MPUHAJUIEKHOCTh BELIECTB K OIpeneI€HHOMY Kiaccy
COeMHEHUH 1no GopMyrnaM, BUA XUMHUYECKON CBS3U (KOBAJICHTHAs, MOHHAsA, METaJlINYecKasi) B
HEOPraHMYECKUX COETMHEHUSX, 3aps]l HOHA [T0 XUMHUYECKOH (hopMyIie, XapaKTep Cpeibl B BOJIHBIX
pacTBOpax HEOPraHMYECKHX COEIMHEHUM, THUI KPHUCTAJUIMUECKON PpEMETKH KOHKPETHOIO
BEILIECTBA;

pacKkpbIBaTh CMBICII ITepuonnueckoro 3aKOHA 1. Menneneesa
U JEMOHCTPHPOBATh €ro IMOHUMaHHE: OMMCHIBATh U XapaKTepu30BaTh TaOIUUYHYIO (opmy
[Teproanueckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB: pa3jinyaTh IOHATHS «IJIaBHAas MOArpymnmna
(A-rpynmna)» u «nobounas noarpymnmna (b-rpynma)», maneie u Oonbline MePHUOIbl, COOTHOCUTD
0003HaueHMs, KOTOpBIE HUMEIOTCS B MIEPUONYECKON Tabnuiie,
C YHCIIOBBIMHM XapaKTE€pPUCTUKAMHM CTPOEHHS aTOMOB XUMHYECKHX 3JEMEHTOB (COCTaB
U 3apsja sjpa, oOIee YMCIIO 3JIEKTPOHOB M PACHpeeNieHHe HX IO AJIEKTPOHHBIM CIOSM),
OO0BACHATH OOIIMEe 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB JJIEMEHTOB M HMX COEIMHEHUN
B IIpEJIEax MaJIbIX IEPUOOB U IVIABHBIX MOATPYII C YYETOM CTPOEHHUS UX aTOMOB;

KJIaCCU(UIUPOBATh XMMHUYECKHUE 3JIEMEHTbhI, HEOPraHUYECKHE BEIEeCTBA, XMMHUYECKUE



peakuuu (MO YMCIy M COCTaBy  YYacTBYIOIIMX B PEaKLUUH  BELIECTB,
10 TETIOBOMY 3P HEKTY, O U3MEHEHHUIO CTETIEHEH OKUCIIEHUS! XUMHUECKUX AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) O0IIKE U cieln(PUIeCKHe XUMUYECKHE CBOMCTBA IPOCTHIX
U CIOXHBIX  BEIIECTB,  MOATBEPXKAas  OMHCAaHHUE  NPUMEpPaMH  MOJICKYJISIPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIMA;

COCTABIIAITh ~ YPaBHEHHUS  DJIEKTPOJIMTUYECKOH  JUCCOLMAIIMMA  KHUCJIOT, IIeNoYei
U COJIeH, MOJIHBIE M COKpAIEHHbIE YPaBHEHUS pPEeaKLUi MOHHOIO OOMEHa, ypaBHEHMsI PEaKLUH,
MOJATBEPXKIAIONIMX CYIIECTBOBAHUE T'€HETUYECKON CBSI3M MEXIY BEUIECTBAMH pPa3TUYHBIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMA MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX peakLuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHS, BO3MOKHOCTH
IPOTEKaHUs XUMUYECKUX ITPEBPAILEHUI B Pa3INYHbIX YCIOBUSAX;

BBIUUCIIATE OTHOCHUTEJBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 110 (popMyJie COeAMHEHHs], MACCOBYIO JI0JIIO BEIIECTBA B pacTBOPE,
IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIINH;

cllefloBaTh  MpaBWJIaM  IIOJb30BAHUS  XHMHYECKOM mocyaod U 1abopaTOpPHBIM
o0opyIoBaHHMEM, a TakXKe TMpaBWaM OOpalleHHss C BEHIECTBAMH B COOTBETCTBHH
C MHCTPYKLUMSMH [0 BBIIOJHEHHUIO JAaOOPATOPHBIX XMMUYECKHUX OIBITOB I10 IOJYYEHHUIO
¥ cOOMpaHuIo ra3000pa3HBIX BEMIECTB (aMMHAaKa U yIIIEKHCIIOT0 Tasa);

IPOBOJIUTh PEAKIUM, MOATBEPXKIAIOIIME KAYECTBEHHBIH COCTaB PA3JIUYHBIX BEILECTB:
pacro3HaBaTh OMNBITHBIM NTYTEM XJIOPUAOPOMHI-, HMOIUA-, KapOoHar-, ¢ocdar-, CcHUIHKat-,
cyiabdar-, TUAPOKCUI-UOHBI, KATHOHBI aMMOHHS M  HMOHBl M3YYEHHBIX  METaJJIOB,
NPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUYECKHX BEILECTB;

IPUMEHSATh OCHOBHBIE ONEPALMM MBICIUTEIBHONW JEATEIbHOCTH — aHalIM3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMATU3aIUIO0, BBISBICHHE MPUYMHHO-CICICTBEHHBIX CBSI3EH — IS
U3y4YeHUs CBOICTB BEIIECTB U XUMUYECKUX PEAKIINH, €CTeCTBEHHO-HAyYHbIE METO/Ibl IO3HAHUS —
HaOJro/IeHue, W3MEepeHue, MO/ICIIUPOBAHUE, HKCIEPUMEHT (peanmbHBII
Y MBICIICHHBIN).
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