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Pabouas nporpamma Akanemudeckoit rumaazuu uM.I1.I1. MakcumoBuda
[0 XUMHUH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWS COCTaBIeHa Ha OCHOBE
TpeboBaHMit K pe3ynpTaTaM OCBOCHHS OCHOBHON 00pa30BaTENbHON MPOTPaMMBI
OCHOBHOTO  ofmero oOpa3oBaHusi, MpeicTaBieHHBIX B dexepanbHOM
TOCYIapCTBEHHOM  00pa3oBaTelNbHOM  CTaHJIapTe  OCHOBHOTO  0OMIEro
00pazoBaHus, ¢ y4ETOM pactpeeNI€HHBIX 0 KjlaccaM NPOBEpSIEeMbIX TpeOOBaHUIH
K pe3yibTaTaM OCBOEHMS OCHOBHOH 00pa3oBaTeNbHOM MpPOrpaMMbl OCHOBHOTO
obmero oOpa3oBaHUSI W DIEMEHTOB CONEP)KaHHSA, NPEACTaBICHHBIX B
YHuBepcarpHOM KOTU(PHUKATOpEe MO XUMHH, a Takke Ha OocHOBe [IpuMmepHoit
MPOTPaMMBI BOCITUTAHUS OOYYaIOIIUXCSA TPH TOIYICHHH OCHOBHOTO OOIIEero
oOpasoBanus u ¢ yaétoM KoHIenmu npenogaBanns yaeOHOTO IpeaMeTa

«Xumusi» B o0pazoBatedbHbIX opranuzanusax Poccuiickoit @enepanumy,
peaM3yIoNX OCHOBHBIE 0011e00pa3oBaTelbHbIe IporpaMMsl (yTB . Pemenunem

Komnerun Munnpocsemenus Poccun, nporokon ot 03 .12 .2019 N I1K-4BH).

MNOACHUTEJIBHAS 3AIINCKA

CornacHo  CcBOeMy  Ha3HaueHHIO pabovas  mporpamma  Jgaér
MpPEJICTaBICHUE O LEeJsiX, 00IIell cTpaTeruu 00ydeH s, BOCIIUTAHUS U Pa3BUTHS
00y4JaloIIUXCsl CPEJCTBAMHU y4eOHOro mpeamera «XHMHUM»; YCTaHABIUBAET
o0s13aTeNnbHOe MPEIMETHOE COJiepKaHKe, MPeIyCMaTPUBAET paclpe/ieiieHUe ero
0 KJIaccaM M CTPYKTYPUPOBaHHE €ro Mo pas3jieNiaM ¥ TeMaM Kypca, ONpeaesieT
KOJIMYCCTBCHHBIC u KAa4CCTBCHHBIC XapaKTCPUCTHUKHU COICPIKAHNUA, }laéT
pacripezseneHie y4eOHBIX YacOoB [0 TEMaTHYeCKUM paszjieiaM Kypca H
MOCTECIOBATEIEHOCTh ~ UX  U3YyYCHHS C  Y46TOM  MEXKIPEOMETHBIX |
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKA y4eOHOro Tporecca, BO3PaCTHBIX
0COOCHHOCTEH OO0YyYarolmuXCs; ONpeAesieT BO3MOXKHOCTH MpeaMeTa  JUIs
peamu3anyu TpeOOBAHMIA K pe3y/ibTaTaM OCBOCHHS OCHOBHOHN 0Opa3oBaTeIbHOM
MIPOrpaMMbI Ha YPOBHE OCHOBHOTO 001IIero 00pa3oBaHus, a Takke TPeOOBAHUH K

pe3yibpTaTaM 00y4eH!S XUMUH Ha YPOBHE IIeJIeH H3yUeHNUs IIpeIMeTa i OCHOBHBIX
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BUJIOB y4E€OHO-II03HABATENBEHON JEATEIbHOCTH/y4eOHbIX JEUCTBUH yYEHHKA MO
OCBOCHUIO y4eOHOTO CoJIepIKaHMs.

OBIIIAA XAPAKTEPUCTUKA VYYEBHOI'O IIPEAMETA
«XMUA»

Bxrnan yueOHoro mpeaMera «XUMHUS» B JOCTHKEHUE 11eJIeld OCHOBHOTO
001m1ero oopa3oBaHus 0OYCIIOBJIICH BO MHOTOM 3HAUCHHEM XUMHUYCCKOW HAYKHU B
MO3HAHWU 3aKOHOB IPHUPOJBI, B Pa3BUTHH MPOU3BOAUTEIBHBIX CHII O0IIECTBa U
CO3/1aHUH HOBOH 0a3bl MaTepHAIEHON KYJIBTYPHIL.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK paclpoCTpaHuiIa CBOE
BJIMSIHHE Ha BCE 00JIACTH YEIOBEYECKOTO CYIIECTBOBAHUS, 3a/1aJ1a HOBOE BUJICHHE
MHpa, CTaJla HEOThEMJIEMbIM KOMIIOHEHTOM MHPOBOW KYJBTYpPBI, HEOOXOIMMBIM
YCJIOBHEM KHM3HU O0IIECTBA: 3HAHUE XUMUU CITYKHUT OCHOBOM J1s1 (HOPMHUPOBAHUS
MHUPOBO33pEHHS YEJIOBEKa, €ro MPEACTaBICHUI 0 MaTepUabHOM EIMHCTBE MUPAa;
BaXHYIO pOJb  WrpaloT  (QopMHUpyeMmble XUMHEH  IpEACTaBICHUS O
B3aUMOIIPEBPALICHUSAX OJHEPTMM W 00 JBOJIONMH BEUIECTB B IIPHPOAE;
COBpPEMEHHAasl XHMMHs HalpaBlieHa Ha pelleHHe TIoOIBHBIX —IpodiIeM
YCTOWYHMBOTO pa3BUTHUS 4EJIOBEUECTBA — CHIPHEBOH, IHEPTETHUECKON, MUIIEBOH
1 9KOJIOTHYECKOW 0€30MacHOCTH, IPOOJIeM 3JpaBOOXPaHEHHSL.

B ycnoBusax Bo3pacTaromiero 3HAYEHHS XHMHHM B JKH3HH 0OIIecTBa
CYIIECTBEHHO TMOBBICWJIACh pPOJIb XHUMHYECKOro oOpasoBanusi. B  miane
COLMAIN3ALMN OHO SIBIIICTCS OJHMM U3 YCIIOBHH (POPMHpPOBaHMSA HMHTEIUIEKTa
JIMYHOCTHU YU TAPMOHHUYHOTI'O eé pa3BUTHA.

CoBpeMEHHOMY 4YEJIOBEKY XHMHYECKHE 3HaHHS HEOOXOAWMBI JUIs
pruoOpeTeHHs 0OIIEeKyIbTYPHOTO YPOBHS, MO3BOJISIOIIETO YBEPEHHO TPYAUTHCS
B COLIMYME M OTBETCTBEHHO y4acTBOBATh B MHOTOOOPa3HOH *KU3HH 00IIECTBa, IS
0CO3HaHMS Ba)KHOCTH Pa3yMHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M 3/J0POBBIO
JIpYruXx, K OKpY>Kallleld NPUPOAHON cpene, Uil IPaMOTHOIO IIOBEACHUS INIPU
HUCIIOJIb30BAHUH Ppa3JIMIHbIX Mar€puaioB u XUMHUYCCKUX BCIICCTB B
MOBCE/IHEBHOM KU3HMU.

Xumndeckoe 00pa3oBaHHE B OCHOBHOH IIKOJIE SBISIETCS 0Aa30BBIM IO
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OTHOIIGHHIO K CHCTEME OOLIero XuMHuYeckoro obOpasoBanus. [lostomy Ha
COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT NPUCYILUe O0IEMY XUMHUYECKOMY
00pa3oBaHUIO KIIOUEBBIE IIEHHOCTH, KOTOPBIE OTPa)KalOT TIOCYIapCTBEHHBIE,
oOIIeCTBEHHbIE W HMHAMBUAYaJbHBIE TOTPEOHOCTH. OTHUM  ONpeNelsieTcs
CYITHOCTH OOIIel cTpaTerny oOydeHHsI, BOCIUTAHUS U Pa3BUTHA 00ydaromuxcs
CPEACTBaMHU y9eOHOTO MpeaMeTa « XUMUI».

W3ydenne npeamera: 1) crocoO6CTByeT peanu3aii BO3SMOKHOCTEH ISt
camopa3BuTusi U (QOpMHpOBaHMS KyJNbTYpbl JIMYHOCTH, €& oOmeill u
(YHKIIMOHAIEHON IPAaMOTHOCTH; 2) BHOCHT BKJIa]] B QOPMHUPOBAaHKE MBILIJICHUS 1
TBOPUYECKHUX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB X CAMOCTOSTEIbHON Y4eOHOM
JESTeNTPHOCTH,  JKCIIEPUMEHTAJBHBIX M HCCIENOBATEIbCKHX  YMEHHH,
HEOOXOAMMBIX KaK B IIOBCEAHEBHOH JKM3HH, TaK M B MpoQecCHOHAIbHOMH
JIeSITEIbHOCTH;

3) 3HAaKOMHUT CO CHEUU(PHKOM HAyYHOTO MBINUICHHS, 3aKIaIbIBacT
OCHOBBI IIEJIOCTHOTO B3IJISIIa HAa EAMHCTBO NPHPOABI M UEJIOBEKA, SBIACTCA
OTBETCTBEHHBIM 3TalioM B ()OPMHPOBAHUH €CTECTBEHHO-HAYyYHOH I'PaMOTHOCTH
MOJIPOCTKOB; 4) CHocoOCTBYeT (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHUS K
€CTECTBEHHO-HAyUYHBIM 3HAHMAM, K PUPOJE, K YEIOBEKY, BHOCUT CBOH BKJIaJ B
9KOJIOTHYECKOE 00pa30BaHKE MIKOJIHHUKOB.

Ha3Bannble HampaBieHUss B OOY4EeHMHM XHMHH OOECIIEUHMBAIOTCS
crnenuduKoOi conaep)kaHHWs TpeAMeTa, KOTOPHIH SBISETCS MNeJarorudecku
aJIaTHPOBAHHBIM OTpaKeHHEeM 0a30BOM HAyKM XMMHHU Ha ONpPEJEeNEHHOM 3Tare
€€ pa3BUTHS.

Kypc XxuMuum OCHOBHOM IIKOJBI OPHUEHTUPOBAaH HA OCBOCHHUE
00yJaroOmMUMHUCST OCHOB HEOPraHMYECKOWM XWMHH W HEKOTOPBIX TOHATHH H
CBeJIeHUH 00 OTAENbHBIX 00BEKTaX OPraHNIECKONH XUMUH.

CrpykTypa coaepkaHusl TpeaMeTa CcOpMHpOBaHa Ha OCHOBE
CUCTEMHOTIO NMOAX0Aa K ero uzyueHuo. CojeprkaHue CKIaJbIBaeTCs U3 CUCTEMBI
MOHATUI O XUMHMYECKOM DJJIEMEHTE M BEIIECTBE M CHCTEMBl MOHATUH O

XUMHUYECKOU pcaknuu. O06e 3TH CHCTEMEI CTPYKTYPHO OpraHu3oBaHbl 110
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MPUHLIMITY [OCJIEOBATEILHOTO PAa3BUTHS 3HAHUW Ha OCHOBE TEOPETUUYECKHUX
MPEACTaBICHUN Pa3HOrO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYEHHS! KaK OCHOBBI
BCET0 €cTecTBO3HaHusA, ypoBHs [leproaunyeckoro 3akona J[. 1. MenneneeBa kak
OCHOBHOTO 3aKOHa XMMHH, YYEHHUS O CTPOEHHHM aToMa U XUMHUYECKOH CBS3H,
MPECTaBICHAN 00 AIIEKTPOIUTHYECKONW IHUCCOMMAINN BEIIECTB B PAcTBOpAXx.
TeopeTuueckue 3HaHUS paCCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJIYYEHHBIX
U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCA IIOCIIEIOBATEIHHO OT OJHOTO YPOBHS K
JPYTOMY, BBIIONHAS (YHKIMKA OOBSICHEHUS W MPOTHO3HPOBAHUS CBOWCTB,
CTpOCHUA U BO3MO>KHOCTEH MPpaKTU4YECKOro MNPHUMCHCHUSA W TMOJYUYCHUA
HN3y4a€MbIX BCUICCTB.

Takast opraHu3zanusi cojep>XaHus Kypca ClocoOCTBYET MPEICTaBICHHIO
XUMHUUYECKON COCTaBIISIIOIIEH HAyYHOW KapTHHBI MHpa B JIOTHKE €€ CUCTEMHOMN
npuponsl. Tem caMbIM oOecriednBacTCs BO3MOXKHOCTH (POPMHPOBAHHA Y
00yJaromuxcss IEHHOCTHOTO OTHOWICHHWS K HAyYHOMY 3HAHUIO W METOoIaM
[03HaHUS B Hayke. Ba)kHO TakKe 3aMETUTh, YTO OCBOEHHE COJEP)KaHUS Kypca
MIpoOUCXoAuT C TPUBJICYCHUEM 3HAaHUW U3 paH€C HM3YYCHHBIX KYPCOB:

«Oxkpyxaromuit Mup», «bnonorust. 5—7 xnacce» u «Pu3uKa. 7 Kjacey.

HEJIM U3YUEHUA YYEBHOI'O ITPEJAMETA « XM S»

K wnampaBieHuio nNepBOCTENEHHOM 3HAYMMOCTM NpPHU peallu3aluu
00pa3oBaTeNpHBIX (QYHKIHHA TpenMeTa «XUMESD TPaTulMOHHO OTHOCST
(dbopMHUpOBaHHE 3HAHHN OCHOB XMMHYECKOW HAYKH KaK 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, NPAKTHUYECKON JEsTeNbHOCTH YeJOBeKa W Kak OJHOr0 U3
KOMITOHEHTOB MHPOBOW KyJbTYpHI. 3aa4a peaMeTa COCTOUT B (POPMUPOBAHNN
CHUCTEMBl XMUMHYECKUX 3HAHWUM — BaXXHEHIIUX (PAKTOB, MOHSTHH, 3aKOHOB U
TEOPETHUYECKHUX TIIOJIOKEHHUH, JOCTYHMHBIX OOOOIIEHHH MHPOBO33PEHUIECKOTO
XapakTepa, f3blka HAayKH, 3HAHUI O HAy4YHBIX METOJax H3Y4YeHHs BEUIECTB U
XAMHUYECKHX PEaKIUii, a TakKe B QOPMUPOBAHHH U PA3BUTUU YMEHUH U CIIOCOOOB
JIESITENIFHOCTH, CBSI3aHHBIX C IUIAHHPOBAaHUEM, HAOIIOJICHUEM W IPOBEACHUEM

XUMHUYECKOI'0 SKCIICPUMCHTA, CO6J'IIOH€HI/ICM npaBuil 6e30MmacHOro 06paIII€HI/Iﬂ C
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BEIIECTBAMHU B IIOBCEHEBHOI KHU3HU.

Hapsiny ¢ 5TuM Lienu uM3ydeHus MpeaMeTa B MporpaMMme yTOYHEHBI U
CKOPPEKTHPOBAHBI C Y4ETOM HOBBIX IPHOPUTETOB B CHCTEME OCHOBHOTO 0OOIIIEro
oOpazoBanus. CerogHs B o0pasoBaHMH 0c000 3HAYMMOW TpU3HAETCS
HampaBICHHOCTh OOydYeHWs Ha pa3BUTHE U CaMOPa3BUTHE JIMYHOCTH,
(dopmupoBaHne €€ HHTEIUIEKTa U 00IIel KymbTypsl. O0ydeHHe YMEHUIO YIUTHCS
U TIPONOIDKaTh CBOE 00pa30BaHWE CaMOCTOSITENBHO CTAaHOBHTCS OIHOM U3
Ba)XHEHIIMX (DYHKIMH y4€OHBIX TPEAMETOB.

B cBA3M ¢ 3TMUM 1@pu M3yYEHUU MpeAMETa B OCHOBHOW ILKOJE
JIOMUHHUpYOLIee 3HaYeHUE IPUOOPEIN TaKue eI , KaK:

- (OpMHPOBAHUEC HHTEIUICKTYaJbHO PAa3BUTON JHMYHOCTH, TOTOBOU K
caM000pa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO PEIICHHH,
CHOCOOHOH aJanTHpPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSAM XKHU3HHU;

- HamNpaBJICHHOCTh OOY4YCHHS Ha CHCTEMAaTHYCCKOE IPHOOIICHHE
yYaIUXcst K CaMOCTOSITENBbHON II03HABATENBHOM JEATENBHOCTH, HAYYHBIM
METOJ[aM TO3HAHUS, (OPMHUPYIOIIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMMUU;

- ofecrieueHne  YCIIOBHH,  CHOCOOCTBYIOIIMX  HPHOOPETEHHIO
00yJamImuUMuCs  OTbITa  Pa3HOOOpPA3HOW  NEATENbHOCTH, TO3HaHUS U
CaMOTIO3HAHUS, KIIOUYEBBIX HABBIKOB (KJIIOYEBHIX KOMIIETEHIMH), HMMEIONINX
YHHUBEpCAJIbHOE 3HAUCHNE JUIS PA3IMYHBIX BUIOB JEATEILHOCTH;

- (QopMupoBaHHEe yMEHHH OOBSICHATH W OLEHHBATH SIBICHMS
OKpY>KAIOIIEero MUpa Ha OCHOBaHUY 3HAHUH M OTIBITA, TIOJyYSHHBIX IPH H3YUYECHUN
XUMMUU;

- (opmupoBaHHe y OOYYAIOMIUXCS TYMaHHUCTUYECKMX OTHOIIEHWH,
IIOHMMAaHUA IIEHHOCTH XUMHYCCKHX 3HAaHUN JJIA BI)Ipa6OTKI/I 9KOJIOTHYCCKH
11eJ1Ieco00pa3sHoro MOBEACHUS B OBITY W TPYAOBOW JEATEIBHOCTH B IEIAX
COXpaHEHHs CBOETO 37I0POBbS U OKPY>Karollel IPUPOAHON CpeJIbl;

- pa3BUTHE MOTHBALMH K 00YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U

CaMOBOCIIMTAHWUIKO Ha OCHOBC YCBOCHU: 06IIIG‘IC.HOB€‘-I€CKI/IX HeHHOCTeﬁ,
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TOTOBHOCTU K OCO3HAHHOMY BLI60py l'[pO(l)I/IJ'ISI 1 HaIpaBJCHHOCTU ,uanLHei/imero

00yueHUs.

MECTO YYEBHOI'O ITPEJIMETA «XWUMU» B YYHEEHOM
IUIAHE

B cucreme oOmero obpazoBanust «XuMUs» NpH3HAHA 00s3aTEIBHBIM
y4eOHBIM TPEJAMETOM, KOTOPBIA BXOJUT B COCTaB MpEIMETHOH oOnactu
«EcTecTBeHHO-Hay4HbIE IPEIMETHD.

Y4eOHBIM TIIaHOM Ha €€ W3ydeHHe OTBeIeHO 136 yueOHBIX 9acoB — MO
2 4 B HEZIEMIO B 8 U 9 KilaccaXx COOTBETCTBEHHO.

Jns KaxIoro kimacca MHpPEAyCMOTPEHO pe3epBHOE ydeOHOE Bpems,
KOTOpPOE€ MOXET OBITh UCIIOJIH30BAHO yYaCTHUKAMH 00pa30BaTEIbHOTO IIpoLecca
B 1esIX (OpMUpPOBaHMS BApUATHBHOW COCTABIISIONICH COMEPIKAHUS KOHKPETHOM
paboueii mporpammbl. Ilpu 3ToM oOsi3aTenbHas (MHBapUaHTHAs) YaCTh
COJICpIKaHUsl MPEAMETa, yCTaHOBJICHHAs MPUMEPHOH pabodell mporpamMMoi, U
BpeMsi, OTBOJIMMOE Ha €€ N3y4eHHE, JOJDKHBI OBITh COXPAHEHBI TIOJIHOCTHIO.

B ctpykType npumepHoii paboueii mporpaMMBbI HApsTy C MOSICHATEIEHON
3aMUCKON BBIJEIIEHBI CIEAYIOIINE pa3ebl:

- INTAHUPYEMBIE PE3YJIbTAaThl OCBOSHHMS YIeOHOTO TIpeaMeTa « XuMHUs» —
JINYHOCTHBIE, METaNpeIMETHbIE, IPEAMETHBIC;

- cofiepkaHue y4eOHOTo MmpeaMeTa « XUMISD) 110 rojlaM 00ydeHHs;

- IPIMEPHOE TeMaTH4YeCKOe TIIAaHNPOBAaHUE, B KOTOPOM JICTATM3UPOBAHO
coJlepKaHne KaX/10i KOHKPETHOU TeMBI, yKa3aHbI KOJIMIECTBO YaCOB, OTBOIUMBIX
Ha e€ WH3y4eHWe, W OCHOBHBIE BHJBI Y4eOHOH JEATENbHOCTH YUCHHKA,
(dopMupyemble TIpU H3YyYEHMH TEMBI, NPHUBEAEH II€pPEeUYeHb JIEMOHCTpAIWH,
BBITIOJTHAEMBIX YUUTEJIEM, U IepeueHb PEKOMEH/IyeMBIX J1a00PaTOPHBIX OIBITOB U

MPAKTUYCCKUX pa60T, BBITNIOJHACMBIX YHAIIUMHUCH.



COJEPXAHUE YYEBHOI'O ITPEJIMETA
«XHUMMHUSA»

8 KIIACC

[TepBoHauaNbHBIE XUMUYECKUE TIOHSITHS

IIpeamer xumuu. Ponp XuMuUM B JKU3HM 4enoBeKa. Tena M BEIIECTBa.
®u3nyeckue CBOMCTBA BELIECTB. ArperaTHoe COCTOsIHME BewecTB. [loHsATue 0
METO/Iax MO3HAHUS B XUMHUH. XUMHSI B cUcTeMe HayK. UUCThIE BellecTBa U CMECH.
Crioco0b! pa3ziescHus CMecei.

ATOMBI 1 MOJIEKYJIBI. XUMUYECKUE dIeMEHThl. CHUMBOJIBI XUMUYECKUX
371eMeHTOB. [IpocThie U CIOXKHBIE BelleCTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumndeckas: popmyna. BareHTHOCTE aTOMOB XMMHUYECKHUX 3JICMEHTOB.
3akOH TIOCTOSHCTBA cocTaBa BellecTB. OTHOCHUTEIbHAas AaTOMHas Macca.
OTHOCHUTEIbHAS MOJICKYISIpHast Macca. MaccoBas I0JIs1 XHMHUYECKOTO SJICMEHTA B
COCIUHCHUU.

du3znueckue M XUMHUYECKHE SIBICHHUS. XUMHUYecKas peakuus U eé
MpU3HAKUA. 3aKOH COXPaHEHWs MacChl BEIIECTB. XUMHUYECKHE YPaBHEHWS.
Knaccuukaruss XUMUIECKUX peakiuid (COCTUHECHNUS, PA3IOKEHUS, 3aMEIICHHS,
oOMeHa).

XUMHUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMUMHMUYECKOM MOCYAOH, ¢
MpaBUJIaMU PabOTHI B TaOOpaTOpHH U MpuEMaMH OOpameHust ¢ 1adopaTOPHBIM
000pyIOBaHHEM; H3ydeHHE | ONWCaHWe (PU3MYECKHX CBOICTB 00pa3IoB
HEOpraHWYECKUX BEIIeCcTB; HaOMoAeHNe (pr3ndeckux (TUIaBleHHe BOCKA, TAsTHUE
IbJa, pacTUpaHHe caxapa B CTYIKE, KHUIEHHEe W KOHACHCALMsS BOJbI) H
XUMHUYeCKNX  (TOpeHHe  CBeud, MPOKAJTMBAaHUE  MEIHOW  MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHCJIOTOM) sIBIEHWH, HAOIIOJACHHE W OIHCaHWe
MPU3HAKOB  NPOTEKAHUS XUMHUUYCCKUX peaknuid  (pa3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPHIOM Oapusi, pa3lioKeHHE THIPOKCHAA
menu(1l) mpu HarpeBanuu, B3aumoeiicTBue Kxene3a ¢ pactsopoM coiu mean(Il));

n3y4eHUe CIIocoO0B paszesieHust cMecel (C MOMOLIBI0 MarHuTa, (MIBTPOBAHME,
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BHIIAPUBAHUE, JUCTHWUIALWSA, XpoMartorpadus), MPOBEACHUE OYUCTKH
MMOBAPCHHOM COJM; HAONIOJICHUE W OMHCAHUE PE3YJIbTAaTOB IPOBEICHHS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHCHUS MACCHI; CO3/IaHUEC MOJCNCH MOJEKYI
(IIapoCTEep>KHEBBIX) .

Baxnelimme npeacTaBUTeIN HEOPraHUYECKUX BEIIECTB

Bosmyx — cmech razoB. CocraB Bo3myxa. Kucimoponm — 31meMEHT u
mpocToe BemiecTBO. HaxoxpeHme KuciIopoma B TpHpone, (U3NYEeCKHe H
XMMHUYECKHE CBOMCTBa (peakuuu ropenus). Oxcunsl. [IpuMeHeHHe KUcioposa.
CriocoObl  TIOJIy4eHUs] KHUCIOpojAa B JIa0OpaTOpUM U HPOMBINIICHHOCTH.
Kpyrosopor kucinopoga B npupoae. O30H — aUIOTPOMHAS MOIUPHUKAIHS
KHCJIOPOAA.

TemmoBoit  3ddekT XUMUYECKOW  peakmud, TEPMOXUMHUCCKUE
YpaBHEHHSI, 9K30- M DHIOTEPMHUYCCKHE PEaKIHH. TOIUIMBO: yroidb M METaH.
3arps3HEHHE BO3/AyXa, YCHICHHE TApHUKOBOTO 3¢ dekra, pa3pymeHrne 030HOBOTO
(8

Boaopoa — 3ieMeHT U mpocToe BemecTBo. HaxoxaeHue BOxopoa B
npuposie, (u3MYEeCKUe UM XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI
nony4yeHus. Kucnors! u conn.

KonmuecTtBo BemecTBa. Monb. MoisipHast Macca. 3akoH ABOTaJpo.

MonsipHBI 006EM Ta30B. Pacy&Thl Mo XMMUYECKUM ypaBHEHUSIM.

®uznyeckue cBOMCTBa BOAbl. Boxa kak pacTBoputenb. PacTBOpHI.
HacrlImieHHbIe U HEHACHIIEHHBIE PACTBOPBL. Pacmeopumocms geujecme 6 6ode.l
MaccoBasi 015 BEIIeCTBa B pacTBOpe. XHUMUYECKHE CBOMCTBA BOIbI. OCHOBaHUS.
Ponb pacTBOpOB B ipUpoJie U B )KU3HM desloBeKa. KpyroBopoT BOJbl B IPUPOAE.
3arps3HEeHue MpH- poaHBIX BoJ. OXpaHa M OYHCTKA PUPOTHBIX BOJ.

Kinaccudpukanus HEOPraHUYeCcKuX COEJMHEHU . Oxcupl.
Knaccupukanus  okcuzmoB:  coseoOpasyromuie  (OCHOBHBIE,  KHCJIOTHBIE,
am(oTepHbIe) U HecoleoOpasyromue. HoMeHKIIaTypa OKCHI0B (MEXIyHAPOIHAS
U TpuBHaibHas. Dusmyeckre W XUMHYECKHE CBOiicTBa OKcuaoB. [lomyueHue

OKCHUOOB.
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OcnoBanus. Krnaccudukanuss ocHOBaHMM: MIETOYM M HEPACTBOPUMBIC
ocHOBaHUA. HoMeHkIaTypa OCHOBaHMN (MEXIyHapogHass WU TpUBUAJIbHAS).
dusnueckre 1 XUMUYECKHUE CBOMCTBA OCHOBaHMM. [lomydyeHre ocHOBaHMM.

Kucnotel.  Knaccudukamus  kucinor. HomeHknarypa — KHCIOT
(MexmyHapoaHas ¥ TpuBHANbHAs ). PU3NUECKre U XUMHIECKIE CBOHCTBA KUCIIOT.
Psn aktuBHocTn MetamnoB H. H. bekerosa. [lonydenue Kucior.

Comm. HomeHkIaTypa comnet (MexXIyHapoIHas M TPUBHAIBHAS).

dusnueckre 1 XUMUYECKUE CBoMcTBa cotiel. [lomyyenue coneil.

I'enetnyeckas cBs3b MEXAY KJacCaMHU HEOPTAHHMUECKUX COSAMHEHUN.

XUMHAYECKUN JKCIEPUMEHT: Ka4ECTBEHHOE OIPEACICHUE COIEPIKaHUs
KHCJIOpPOZa B BO3MIYyXe; MOJY4YCHHE, COOMpaHHe, PAaclO3HABAHUE W H3YUCHHE
CBOMCTB KHCIIOPOJa; HAOMIOACHNE B3aMMOACUCTBUS BEUICCTB C KHCIOPOIOM M
YCIIOBHSI BOSHHKHOBCHHS W TPEKPAICHAS TOPEHUs (IT0XKapa); 03HAKOMIICHHE C
o0pa3llaMi OKCHIOB W OIMCAaHWE WX CBOWCTB; IONydYeHHE, coOupaHue,
pacro3HaBaHWE W HW3y4YCHHE CBOWCTB Bomopona (TOpEHHE); B3aHMMOACHUCTBHE
Bozoposia ¢ okcugoMm Meau(Il) (BO3MOXKHO HCIONIB30BAaHUE BUIEOMATEPHAIIOB);
HaOmoeHue oOpa3loB BEIMIECTB KOJMYECTBOM | MOJb, HCCIeA0BaHUE
0COOEHHOCTEH pPAaCTBOPEHUS BEIIECTB C Pa3MYHONW  PacTBOPHUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM JOJEH PACTBOPEHHOIO
BEIIECTBA; B3aUMOACUCTBHE BOABI C MeTalUIaMH (HATpUEM W KaJbIHEM)
(BO3MOKHO UCIIOJIB30BaHUE BUACOMATEPHATIOB); OIPE/ICTICHAE PACTBOPOB KUCIIOT
1 IIEeNT0YeH ¢ MOMOIIBI0 MHIUKATOPOB; HCCIICIOBAHIE 00Pa3IlOB HEOPTaHUUECKUX
BEIIIECTB PA3UYHBIX KIACCOB; HAOIIOICHUE U3MEHEHHS OKPACKU UHIUKATOPOB B
pacTBopax KHCIOT W Iesioueii; mzydeHue B3ammozeicTBusi okcuaa menu(Il) c
pPacTBOPOM CEPHOM KHUCIOTHI, KUCIOT C METAJUIAMH, PEaKIUil HEUTpaiu3alvy;
TIOJTYYCHHUEC HEPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHECHUE OJHOTO METAJIJIa IPYTUM U3
pacTBopa COJIM; pelIeHHE SKCIEPUMEHTAJbHBIX 3a4au Mo Teme «BaxHeiue
KJIACChI HEOPTaHUYECKUX COETUHEHUI .

1 KypcuBoM o0o3Ha4yeH y4eOHBI MaTepHal, KOTOPHIH H3ydaeTcs, HO He

BBIHOCHTCS Ha IIPOMEXXYTOUYHYIO 1 UTOTOBYIO aTTECTAIIMIO.
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Ilepuonnueckuit 3axkon u Ilepuoandeckas cucTeMa XUMHYECKHX
snementoB J. 1. MenneneeBa. CTpoeHue aToMOB.

Xumnueckas cBsi3b. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH

[epBble NONBITKK KiIaccUPUKAIMN XUMHYECKUX dJIeMEeHTOB. [loHsTHe 0
TPYNIaX CXOMHBIX 3JEMEHTOB (WIEIOYHBIC W INEIOYHO3EMEIbHBIE METAJLIbI,
TaJlOTeHBI, WHEPTHBIC Tas3bl). DJIEMEHTHI, KOTOpPBIE 00pasyroT am(poTepHBIE
OKCHABI U THIPOKCHIBI.

Ilepuonnueckuit 3axkoH. Ilepuomuueckas cucreMa XUMHYECKHX
anemenToB [I. . MenzeneeBa. KopotkonepuoHas u AIMHHONIEpHOAHAS (GOPMBI
ITepuoanueckoii cuctembl xuMuueckux snemeHToB Jl. 1. Menneneesa. [lepuonasl
u rpynnsl. OU3HYECKUN CMBICI IOPSIKOBOIO HOMEpPA, HOMEPOB IEpUOJa U
TPYIIIBI SIEMEHTa

Crpoenue aromoB. CocTaB aTOMHBIX sizep. M30Tomel. DNEKTPOHBI.
CrpoeHue 3IEKTPOHHBIX 000JI0YEK aTOMOB NEPBHIX 20 XUMHUYECKUX 3JIEMEHTOB
[lepnoguueckoit cucremsl . Y. MenneneeBa. XapakTepuCTUKa XUMHYECKOIO
3JeMeHTa 1o ero noJyoxeHuto B [lepuoauueckoit cucrteme /1. 1. Menaeneena.

3aKOHOMepHOCTI/I N3MEHCHUA paguyca aTOMOB XUMHUYCCKUX 3JIEMEHTOB,
METAINIMYSCKUX U HEMETAJNIMYCCKUX CBOMCTB I10 rpynmnam 1 nepuojiam. 3HaueHue
Ilepronudeckoro 3akoHa U [lepronndeckoil cUCTeMBI XUMHUYECKUX 3JIEMEHTOB
JU1sl pa3BUTHS HAayKu U npakTuku. 1. . MeHnneneeB — y4€HbIN U rpaskJaHUH.

Xumndeckast cBs3b. KoBajeHTHast (TOJsIpHAas M HETOJSIpHAst) CBSI3b.
DJIEeKTPOOTPUIATEIFHOCT XUMUYECKHIX 3IEMEHTOB. MIOHHas CBSI3b.

Crenenp oxucineHusa. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU.
IIpormecchbr OKuCTEHUS U BOCCTAaHOBIIEHHSI. OKUCIUTENN M BOCCTAHOBHUTEIH.

XUMHYECKHH 3KCIIEPUMEHT: M3ydeHHne 00pas3IoB BEIIECTB METAUIOB U
HCMCTAJIJIOB, BSaHMOHCﬁCTBHC TUAPOKCHJIAa HHWHKa C pacTBOpaMH KHCIIOT U
IIEeTI0YeH; MIPOBE/ICHNUE OTIBITOB, WILTIOCTPUPYIOIINX MIPAMEPEI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakunil (rOpeHue, peakiuy pasioKeHHs,

COCITUHCHUS ).
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MexnpeaMeTHbIe CBA3H

Peanuzanust MeXIpeIMETHBIX CBSI3€H NPU U3YyYEHHH XMMUH B § Kiacce
OCYIIECTBIISICTCS. 4epe3 HCIOJIb30BaHHE Kak OOIINX eCTeCTBEHHO-HAYYHbIX
MOHSATHH, TAK ¥ TOHATHH, ABISIOUIMXCS CHCTEMHBIMH AJIsl OTACIBHBIX TIPEMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0umie ecTeCTBEeHHO-HAYYHBIC TOHATHA: HAy4YHBIH (akT, TUIOTE3a,
TEOpHsl, 3aKOH, aHAJIN3, CHHTE3, KIacCH(DUKaLUs, NEPHOJUIHOCTD, HAOII0JCHHE,
9KCIIEPUMEHT, MOJISIIUPOBAHIE, U3MEPEHHE, MOJIeIIb, SIBJICHHE.

®usznka: Matepus, aToM, JJEKTPOH, IPOTOH, HEHTPOH, WOH, HYKIHI,
W30TOIBI, PAZIMOAKTUBHOCTB, MOJIEKYJIa, SIEKTPUUECKHIA 3apsi]l, BEIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBa, ra3, pu3nueckre BeIMYHHbI, CIHHULI
N3MEpEeHusi, KOCMOC, TUTaHeThl, 3BE3/1b1, CoHIIE.

buomnorust: poTocunres, npixanue, buochepa.

Ieorpadusi: atmocdepa, ruapocdepa, MUHEpaibl, TOPHBIC IOPOJEL,

TIOJIC3HBIC UCKOMMACMBbIC, TOINIMBO, BOAHBIC PECYPCHI.

9 KJIACC

BemiectBo v xumMHuueckas peakuus

Ilepuonuueckuit  3akoH. Ilepuoguueckas cucTeMa XUMHUYECKHX
anemenToB J[. . MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH
CBOMCTB XUMHUYECKHUX JIEMEHTOB TMEPBBIX TPEX MEPUOIOB, KAIIUS, KATbIUI U UX
COEJJMHEHUN B COOTBETCTBUU C IOJIOKEHHUEM »3yieMeHTOB B I[lepmomnueckoit
CHUCTEME U CTPOCHUEM HX aTOMOB.

CrtpoeHue BellecTBa: BUAbBl XUMUUECKON CBSI3U. THUITBI KPUCTAIUTMYECKUX
pelETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAIIMUECKON PEIETKU U
BHJIa XUMHUUYECKOU CBSI3H.

Knaccudukanmss w©  HOMEHKJIAaTypa  HCOPraHHMYCCKHX  BEHICCTB
(MexxnyHaponHass W TpUBHAIbHAs). XWUMHUYECKHE CBOWCTBAa  BEIECTB,
OTHOCAIIMXCS K Pa3IMIHBIM  KJaccaM  HEOPTaHWYECKUX  COCTUHEHHH,

TCHCTUYCCKAA CBA3b HCOPraHNMYCCKUX BCICCTB.
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Knaccudukanus XMMHYECKHX PEaKLUH M0 Pa3IMYHbIM NpU3HAKaM (110
YHCITy U COCTAaBY YYacTBYIOUIMX B PEaKLIUH BEIIECTB, [0 TEIUIOBOMY (P EKTY, 110
N3MEHEHHIO CTEIICHEH OKHCIICHHSI XUMHYECKUX JJIEMEHTOB, 110 00paTUMOCTH, T10
YUYaCTHIO KaTaJIu3aTopa). DK30- U SHAO0TEPMUYECKHE PEaKIINH, TCPMOXUMHUUECKHIE
YpaBHEHHUS.

Ionsatue o ckopocTn XUMHIECKOH peakunu. [loHsATHE 00 0OpAaTHUMBIX U
HEOOPAaTUMBIX XUMHIECKUX peakisixX. [IoHATHE 0O TOMOTEHHBIX U T€TEPOTEHHBIX
peakuusx. [lowamue o xumuueckom pasHosecuu. Pakmopevl, 6ruAWUE HA
CKOPOCHb XUMUYECKOU Peakyuu U NoN0ICeHUE XUMUYECKO20 PAGHOGECUSL.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIK, 3JIEKTPOHHBIN OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIbHOM  peakuuu.  CocTaBieHHE  YpaBHEHHH
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C HCIIOJIB30BAHHEM MeETO/a
JIEKTPOHHOTO OalaHca.

Teopust ~ PIEKTPONINTHIECKOW  TUCCOLMAIMH.  ODNCKTPOIMUTHl U
HE3MeKTpoNnuThl. KaTHOHBI, aHWOHBL. MeEXaHW3M [AWCCONMAIMK BEIIECTB C
pa3JIMYHbIMU BUAAMH XUMHUYecKo# cBs3u. CrerneHnb JUCCO AN, CunnHble U
cia0ble 3TEKTPOIIUTHL.

Peaknum noHHOTO OOMEHa. YCIIOBHS NPOTEKaHMS PEAKIHUH HOHHOTO
oOMeHa, TIOJHBIE M COKpAIIEHHBIC HOHHBIC ypaBHeHHUs peakiuid. CBoiicTBa
KHCJIOT, OCHOBaHUI M COJNIEH B CBETE INPEICTaBJICHUH 00 3JIEKTPOIUTHUECKOH
ncconranuy. KauecTBeHHbIE peaknny Ha HOHBL. [lonamue o0 eudpoause coneu.

XUMHAYECKUH 9KCTIEPUMEHT: O3HAaKOMJICHHE c MOJIETSIMU
KPUCTAJNIMYECKUX PEIETOK HEOPraHM4YeCKUX BEIECTB — METaUIOB U
HeMmeTalioB (rpadmTa W anMmasa), CIOXKHBIX BEHIECTB (XJOpHIa HATPH);
HCCIICIOBAHNE 3aBHCHMOCTH CKOPOCTH XHMHYECKOW pEeakIi OT BO3ACHCTBHSA
pasnuuHbIX  (DaKTOPOB; HCCIENOBAHUE  BIEKTPOIPO-BOAHOCTH  PacTBOPOB
BEIECTB, IIpOIecca IHUCCOLMALMM KUCIOT, Mienodeil u coneil (BO3MOXKHO
UCIIONIb30BAaHUE BUIEOMATEPHANIOB); MPOBEJCHUE OIBITOB, WILIIOCTPUPYIOLINX
NpU3HAKM TPOTEKaHMs peakuuii HOHHOro oOMeHa (oOpa3oBaHHME OCaJIKa,

BBIACJIICHUE TIa3sa, 06pa3OBaHI/IC BOIII)I); OIIBITOB, WUIIOCTPUPYIOIIHX HOPUMECPBI
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OKHUCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLUN (TOpEHHE, PeaKkLUU Pa3lIoKEHUs,
COCIUHEHUS); paclo3HaBaHME HEOPraHWYECKHMX BEIIECTB C  IOMOIIBIO
KayeCTBEHHBIX PEAaKIU Ha HOHBI; PEeLIeHHE 3KCIIEPUMEHTAIBHBIX 3ajau.

Hemertanmsl 1 ux coequHeHUs

OO6mast xapakTepucTHKa TajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEeHN OKHcIeHus. CTpoeHne 1 (PU3MUECKHE CBOWCTBA IMPOCTHIX
BELIECTB — TaJOT€HOB. XHUMHUYECKHE CBOWCTBa Ha IpUMEpPE XJOpa
(B3aMMOJIEHCTBHE C MeTajllaMH, HEMeTaUlaMH, IIenodyamu). XJIOPOBOJOPOI.
ConsgHas KHCIIOTa, XMMUYECKHE CBOMCTBA, MONyuyeHHe, MpuMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOJOpPOJa Ha OpraHU3M uejoBeka. BaxHeillue XJIopuibl U UX
HaXO0’XJCHHE B IIPUPO/IE.

OOmass xapaktepucthka 3JeMeHToB VIA-rpymmer.  OcobGeHHOCTH
CTPOEHHS aTOMOB, XapaKTEpPHBIE CTETICHN OKUCIICHUSI.

CrpoeHnne u (pU3MUECKHE CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJAA U
cephl. AJUIOTPONHBIE MOAN(HKAINK KHCIOPOJIa U Cephl. XUMUYECKHE CBOICTBA
cepbl. CepoBoJIOpoI, CTpoeHHe, (pu3nuecKkre U XUMUUeckue cBoiictBa. OKCHIbI
CEPhI KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB. CepHaﬂ KHUCJIOTA, q)HSI/I‘-IeCKI/Ie u
XMMHUUYECKHe CBOWcTBa (00OmIME Kak TpeNCTaBUTENs Kilacca KHCIOT |
cneuuduyeckue). XUMHYECKHE PEaKIMu, JIeKal[ie B OCHOBE NPOMBIIIJICHHOTO
crocoba monydeHusi cepHoil kucnoTel. [Ipumenenune. Conam cepHOH KHCIOTHI,
KayecTBEHHAs peaklus Ha cynb(ar-uoH. HaxoxneHne cepsl U €€ COeqUHEHUH B
npupoJie. XUMHUUECKOe 3arps3HeHNE OKPYKalomed Cpe/ibl COSANHEHUSMH CEphI
(KMCIIOTHBIE JIOKIM, 3arpsA3HEHHE BO3JyXa M BOJOEMOB), CHOCOOBI €ro
NpeNOTBpaLICHU.

OOmiast  xapakTepucTHKa 31eMeHTOB VA-rpymmel.  OcoOeHHOCTH
CTPOCHUA aTOMOB, XapaKTCPHBIC CTCIICHN OKHUCJICHUA.

A30T, pacmpocTpaHeHHE B TpuUpoae, (QHU3MUECKHe M XHMHUYECKHe
cBoiictBa. KpyroBopor aszora B mnpupome. AMMHAK, €ro (QHU3HYECKHE U
XMMHUYECKHE CBOHCTBa, NoiydeHue U mnpumeHenue. Comu aMMOHHA, UX

(1)I/I3I/I‘ICCKI/I€ U XUMHYCCKUC CBOﬁCTBa, MPUMCHCHUC. KauectBennas pcaknus Ha
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MOHBI aMMOHHS. A30THAsl KUCJIOTa, €€ MoJydeHue, PU3NUECKHEe U XUMHUYECKHE
cBolicTBa (OOIIME Kak MpEACTaBUTENsl Kilacca KHCIOT M crenuduieckue).
Vcnonp3oBaHue HUTPAaTOB U cONel aMMOHMA B KadecTBE MHHEPAIbHBIX
ynoOpeHnii. XUMHUYECKOe 3arps3HEHHE OKPYKalollel Cpeabl COCAWHEHUSIMU
a30Ta (KUCIIOTHBIC AOKIM, 3arPsA3HEHNE BO3/TyXa, TIOUBBI U BOTOEMOB).

®ocdop, ammorpomHble Momupukanuu Qocdopa, Quznueckue u
xuMudeckue cBoiictBa. Oxcun pocdopa(V) u pochopHas kuciora, GpusmdecKue
U XMMHYECKHE CBOWCTBa, moiyueHue. Vcmomb3oBaHue QocdatoB B kauecTBe
MUHEPAIbHBIX yJ0OpEeHHUI.

OOmas xapakrtepuctuka osieMeHToB [VA-rpymmbel.  OcoOGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€PHbIE CTETIEHN OKUCIICHHS.

Yriaepoa, anaoTpoIHble MOANGHUKALUK, PaclpOCTPaHEHUE B MPUPOIE,
¢msnyeckne W XuMHUYecKne cBoiictBa. Ancopbmms. KpyroBopor yriepoma B
npupoze. OKCHIBI yriepona, nx Gu3nIeckue 1 XUMUIEeCKHE CBOHCTBA, JICHCTBHE
Ha JXUBbIE OPTAaHU3MBI, TIOTyYCHNE W NMPUMEHEHHE. JKOJIOTHYECKNE MPOOIIEMBI,
cBsizaHHble ¢ okcuiaoM yraepoaa(IV); rumore3a rioOaibHOTO IOTEIICHUS
KJIMMaTa; TapHUKOBBIH 3 (ekT. YroapHast KUCI0Ta U €€ COJH, UX (PU3HUYSCKUE U
XMMHYECKHE CBOMCTBA, MOJIyueHHe U IpuMeHeHHe. KauecTBeHHas peakuus Ha
kapOoHaT-noHBI.  Vcmonmp3oBaHMEe ~ KapOOHATOB B OBITY,  MEIMIHUHE,
MIPOMBIIINICHHOCTH U CEJILCKOM XO3SHCTBE.

[lepBoHauanpHBIE TOHATHS 00 OPraHWYECKMX BEIIECTBAX KakK O
COCAMHEHUSX yrieposaa (MeTaH, 3TaH, TWIEH, alleTHIICH, 3TAaHOJ, TIINIEPHH,
YKCyCcHasi Kuciora). Mx cocmaeé u xumuyeckoe cmpoenue. IloHATHE O
OMOJIOTHYECKN BaKHBIX BEIIECTBAaX: KHPax, Oelkax, yrieBojax — M UX POJIH B
XKHU3HU 4elloBeKa. MamepuanbHoe eOuncmeo op2aHuyeckux U HeopeaHuyeckux
coeouHenuil.

Kpemunii, ero ¢usndeckne W XHUMHYECKHE CBOICTBA, MOIy4YCHHE U
npumenenne. CoenuHeHHss KpeMmHus B npupozpe. OOmume mnpencraBieHus 00
oxcuze kpeMHuA(IV) n kpemHueBoit kuciaore . CHIMKATHI, X UCIIOJIL30BAHKE B

6LITy, MEAUIWHE, TPOMBIIIJICHHOCTH . Baoicnetivue cmpoumelbHble Mamepuaibl:
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Kepamuxa, cmekio, yemenm, 6emon, oacenesobemon. Ilpobaemwvr Oezonacnoeo
UCNOTL30BANHUA CINPOUMETLHBIX MAMEPUATIO8 8 NOBCEOHEBHOU HCUSHU.

XUMHWYECKUH SKCHEPUMEHT: H3y4eHHEe O00pa3loB HEOPraHMYEeCKUX
BEIIECTB, CBOMCTB CONSHOM KMCIOTHI; MPOBEICHUE KAaUECTBEHHBIX PEaKIMi Ha
XJIOPHA-UOHBI ¥ HAOIIOAEHNE TPU3HAKOB UX NMPOTEKAHHS; OMBITHI, OTPAXKAIOIINE
¢u3nIecKne ¥ XMMHYECKHE CBOMCTBA TaJIOTCHOB M MX COCIUHEHHH (BO3MOXKHO
UCTIONI30BAaHNE BHACOMATEPHATIOB); O3HAKOMJICHHE C oOpaslaMu XJIOPHIOB
(ramo-reHHUIOB); O3HAKOMJIEHHE C O0paslaMu cepbl M €€ COEeTUHEHHSIMH
(BO3MOXHO  HCIIOJIb30BAaHHME  BHIEOMAaTCpPHAIOB); HaOIIIOJICHHE TIIpolecca
oOyrnuBaHus caxapa HOJA JEHCTBUEM KOHIIEHTPHPOBAHHOW CEpPHOW KHCJIOTBI;
H3yYeHHE XUMHYECKHX CBOMCTB Pa30aBIEHHOW CEPHOM KHCIOTHI, MPOBEACHUE
Ka4eCTBEHHON peakumu Ha Cynbhar-MoH W HaOMIOZCHHE Ipu3HaKa e&
MIPOTEKaHMs; O3HAKOMIICHHE ¢ (DM3MYECKUMH CBOMCTBAMHM a30Ta, docdopa 1 ux
COCAMHEHUH (BO3MOXKHO HCIOJNB30BAaHWE BHAECOMAaTEpUalioB), 0Opa3aMu
a30THBIX U (QOCPOPHBIX yNOOpEHHMHH; TTOTydeHne, COONpanue, paclio3HaBaHuE |
H3y4eHHE CBOMCTB aMMMaka; INPOBEICHHE KAa4eCTBEHHBIX pEaKkIWi Ha HOH
aMMOHHs ¥ pocdaT-noH U U3yUeHHe IPU3HAKOB UX IPOTEKaHNUs, B3AUMOICHCTBHE
KOHIIEHTPUPOBAaHHON a30THOM KHCJIOTHI C MEAbI0 (BO3SMOXKHO HCIIOJIB30BaHHUE
BHJICOMATEPHAJIOB); H3y4YCHHE MOJeNell KPHUCTAIIMYECKHX pEHIETOK anMmasa,
rpadura, ¢QysiepeHa; O3HaKOMIJIEHHE C IPOIECCOM aJCOpOLMH PAacTBOPEHHBIX
BEIIECTB aKTUBHPOBAHHBIM YINIEM U YCTPOHCTBOM NPOTUBOrasa; IOIy4EHUE,
coOupaHue, paclo3HaBaHUE M N3yYEHNE CBOWCTB YIJIEKUCIIOTO Ta3a; MPOBEJICHNE
Ka4eCTBEHHBIX peakuuii Ha KapOOHAT- M CHIMKAT-HOHBI M M3ydYEeHHE NPU3HAKOB
UX MPOTEKaHMS; 03HAKOMJICHHE C TMPOIYKIHEH CHIIMKATHOMN NMPOMBIIUICHHOCTH;
peleHne 3KCIepUMEHTANBHBIX 3a7ad 1Mo TeMe «BakHeilmme HeMeTaIsl U UX
COEIUHEHUS).

MerTasnibl ¥ IX COeTNHEHHS

OOmmast XapakTepuCTHKa XWMHYECKHX 3JIEMEHTOB — METaUIOB Ha
OCHOBAaHMU HX INoJIokeHUs B [lepuoauueckoil cucreMe XMMHYECKUX JEMEHTOB

ﬂ. n. MCH)ICJ'ICCBa U CTPpOCHUA aTOMOB. CTpOGHI/Ie MeTa/uioB. MeTauindeckas

17



CBA3b U METAJUIMYECKas KpPUCTAIIMYECKas PeleTka. DJIEeKTPOXUMUUECKUN psij
HanpspKeHui MetaiuioB. du3nyeckue M XMMUYECKHe CBOHCTBA MeTauioB. Oouiue
CHOCOOBI MOJNy4eHHs MeTauioB. IIOHATHE O KOPpPO3MM METajuIOB, OCHOBHBIE
CHOCOOBI 3amuThl UX OT Koppo3uu. CruiaBbl (CTanb, YyT'yH, AIOPATIOMUHHU,
OpOH3a) M NX IPUMEHEHHUE B OBITY W IPOMBIIIUIECHHOCTH.

[llenounsle MeTamnbl: mnosnoxeHue B Ilepuoanyeckoil cucreme
XUMHUUYECKUX 21eMeHToB . Y. MenneneeBa; cTpoeHrE UX aTOMOB; HAXOKACHHE B
npupoje. duzndeckre U XUMHUUYECKHE CBOWCTBA (Ha MpUMEpe HATPHs U Kaslus).
OKcuABI U THAPOKCUABI HATpUS U Kanus. [[puMeHeHne MeI0YHbIX METaJIOB U UX
COCIMHEHU.

[llenouHo3eMenbHbIE METAUIBI MAarHUMl M KaJblUM: TOJIOKEHUE B
[lepnoauueckoii cucteme xumudeckux aiaemeHToB Jl. Y. Menaeneesa; crpoeHue
HX aTOMOB; HaxoXAcHHE B mnpupone. PU3NYECKUE U XUMHUYECKHE CBOWCTBA
MAarHus U Kanblws. BakHeiime coeqnHeHUs KaTbIus (OKCUI, THAPOKCH], COIIH).
JKécTtrocTh BOABI M CLIOCOOBI €€ yCTpaHeHHS.

AmomuHui: monoxeHne B Ilepuoguueckoil cucTeMe XHMHYECKHX
anementoB . M. MenneneeBa; CTpoeHHE aTOMa; HAxXOXKICHHE B IIPUPOJE.
Du3HYECKUE K XUMHUYCSCKHE CBONCTBA amFoMHUHUS. AM(OTEpHBIC CBOWCTBA OKCH/IA
U TUAPOKCHJA ATTFOMHHHS.

XKenezo: mnonoxenne B Ilepuoauueckoil CUCTEME XUMHUYECKHUX
anementoB J[. W. MenneneeBa; cTpoeHHE aTOMa; HAxOXIACHHE B IPHUPOE.
duznyeckue U XUMHYECKHE CBOWCTBa xkene3a. OKCUAbl, TMIPOKCUIBI U COJIU
xene3a(ll) u xenesa(Ill), nx cocras, cBOWCTBA M MOJTyYCHHE.

XUMHYECKHH IKCHEPUMEHT: O3HAKOMIIEHHE ¢ 00pa3laMi METaJIOB U
CIUTaBOB, WX (HU3UYECKUMH CBOWCTBAMH; H3y4YCHHE PE3yJIbTaTOB KOPPO3UH
MeTa/ioB  (BO3MOXKHO HCIOJB30BaHUE BHUIACOMATEpHANIOB), OCOoOEeHHOCTEH
B3aMMOJICHCTBHS OKCH/IA KATbIUSA U HATPHUS C BOJOH (BO3MOXKHO HCIIOJIE30BaHHE
BH/IEOMATEPHAIIOB); MCCIEOBAHNE CBOMCTB XKECTKON BOBI; TMpoliecca TOPEHUs
&KeJeza B KUCIIopo/ie (BO3MOXKHO MCIOJIb30BAHUE BUAEOMATEPHAIIOB); TIPH3HAKOB

MPOTCKaHUA Ka4C€CTBCHHBIX peaKHI/Iﬁ Ha HOHBbI (MaFHI/IH, KaJblys, aJJlOMHUHMHA,
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uuHKa, sxenesa(ll) u xxenesa(Ill), menu(1l)); HaOmoneHNe U ONMCaHUE MTPOIIECCOB
OKpaIlMBaHUsl IUITAMEHM WOHAMM HATpHs, Kaius ¥ KaJublusi (BO3MOXKHO
UCIIONIb30BAaHUE BHIEOMATEPHAIOB); HCCIE0BaHUEe aM(OTEpHBIX CBOMCTB
THIPOKCU/A aTIOMHMHUS U THAPOKCHAA LHMHKA; pelIeHHE 3KCIEePUMEHTAIbHBIX
3a[a4 1o Te- Me «BakHelInue MeTalulbl U UX COCTUHEHUS.

XuMHs U OKpy:Karollas cpena

HoBble Marepnansl u TexHonoruu. BemectBa M MaTepuansl B
MIOBCETHEBHOM JKM3HU YeNioBeKka. XUMHUs 1 310poBke. bezonacHoe nucnonp3oBaHme
BEIECTB M XMMHUYECKMX peakuuii B ObiTy. IlepBast moMouip nmpu XUMHYECKUX
oxorax M orpaBieHHUAX. OCHOBBI KOJIOTHYECKOH I'PaMOTHOCTH. XHUMHUYECKOE
3arpsi3HEHUE OKpYXKarollei cpeapl (MpenesbHas IOMyCTUMash KOHIEHTpaIus
BemectB — [1/IK). Pons XuMun B penieHu# SKOJIOTHIECKUX MPOOIeM.

[IpuponHble HCTOYHHWKH YTIIEBOAOPOJOB (yroib, NPHPOAHBINA ras,
He(Th), MPOAYKTHI X NepepabOTKHU, UX POJIb B OBITY U IIPOMBIIIIICHHOCTH.

XUMHAYECKUH 3KCHEPHMEHT: H3ydeHHEe 00pas3lloB MaTepHaloB (CTEKIIO,
CIUIaBbI METAJUIOB, TOJTUMEPHBIEC MATEPHAIIBI).

MexnpeamMeTHsle CBS3U

Peanmzanus MexXnpeIMeTHBIX CBsI3eH MPH M3YUEHHH XUMHH B 9 Kiacce
OCYIIECTBIISICTCS. 4epe3 HCIOJb30BaHHE Kak OOLIMX eCTEeCTBEHHO-HAayYHBIX
MOHATUH, TaK U MOHATHI, SBJIAIOIUXCS CHCTEMHBIMH JJIs1 OTAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAayYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIE IIOHATHS: Hay4HBIH (akT, THIOTE3a,
3aKOH, TEOpPUs, aHAJIN3, CHHTE3, KJIaCCU(UKALMS, IEPUOJUIHOCTh, HAOII0AeH e,
9KCIEPUMEHT, MOJCIUPOBAHNE, H3MEpPEHHE, MOJeNb, SBJICHHE, MapHUKOBBINA
3¢ dexT, TexHomorus, Marepuansl. OuU3uKa: MaTepus, aToM, 3JIEKTPOH, IPOTOH,
HEHTPOH, MOH, HyKJIN, U30TOIIbI, PAIHOAKTHBHOCTD, MOJIEKYJIA, DIEKTPHUECKIH
3a- psijI, MPOBOJHUKH, OTYIPOBOJHHUKH, TUIIEKTPHUKH, (OTOIIEMEHT, BEIIECTBO,
Teso, 00BEM, arperaTHOE COCTOSIHHE BEIECTBa, a3, pacTBOpP, PaCTBOPHMOCTD,
KpHCTaJUIMUECKass peléTKa, CIUIaBbl, (HU3NYECKHUE BEIWYHMHBI, CIUHULIBI

N3MEPCHUA, KOCMUYCCKOC IMPOCTPAHCTBO, JIAHCTHI, 3Bé3,HI)I, COJ'IHIIG.
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Buonorusi:  dortocunres,  nmeixanwe, Ouocdepa,  IKocHCTEMA,
MUHEpAJLHBIC YJIOOPEHUs, MHUKPOAJICMECHTBI, MAaKpPO3JICMECHTHI, MUTATEIbHEIC
BEIIIECTBA.

T'eorpadus: armocdepa, rumpocdepa, MHUHEpaTbl, TOPHBIC MOPOJIBI,

TIOJIE3HBIE NCKOTIA€MBIC, TOIIJINBO, BOAHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O HPEIMETA «XUMHUA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

M3yueHne XUMHM B OCHOBHOM IIKOJIE€ HANpaBlIeHO Ha JOCTUXKEHUE
00y4alomuMKCs JINYHOCTHBIX, METalpPEeJMETHbIX M NPEIMETHBIX pPe3yJIbTaTOB
OCBOEHHA yUEOHOTO MpeaMETa.

JIMYHOCTHBIE Pe3yJIbTATHI

JInqHOCTHBIE PE3yNBTATBl OCBOCHHS MPOTrpPaMMbl OCHOBHOTO OOILETO
00pa3oBaHusl OCTHTAIOTCS B XoAe OOyYCHHS XUMHM B €IMHCTBE y4eOHOH U
BOCIIUTATEIbHOW  AesTenbHOCTH  OpraHWs3anmuu B COOTBETCTBHH  C
TpaJUIIMOHHBIMU pOCCHﬁCKHMH COIMOKYJIbTYPHBIMHU U JYXOBHO-HPABCTBCHHBIMHU
LICHHOCTAMHU, TMPUHATHIMU B O6H_[eCTBe npaBujiaMu U HOpMaMU TIOBCIACHUA U
CHOCOOCTBYIOT IPOIIECCAM CaMOIIO3HAHMS, CaMOPa3BUTHS W COLMAIIU3ALNU
00yJaroIuXCs.

JInqHOCTHBIE pE3yIbTAThI OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM UHCIIC B
YaCTH:

[TarproTyeckoro BOCIUTaHUS

1) LIEHHOCTHOI'0 OTHOIIEHHMS K OTEYECTBEHHOMY KYJIBTYpPHOMY,
HUCTOPUYCCKOMY U HAYYHOMY HACJICAWIO, NMMOHMMAaHUA 3HAYCHUA XHUMHYECKOU
HayKH B )KM3HH COBPEMEHHOTO OOIIeCTBa, CIIOCOOHOCTH BIaJIeTh JOCTOBEPHOU
nHdopmanmeii O TepeloBBIX JOCTHKEHUSX W OTKPBITHAX MHPOBOH U
OTEYECTBEHHOH XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 yCTpOHCTBE
MHpa U 00IIeCTBa;

I'pasknaHCKOTO BOCTIMTAHUS

2) NIPE/ACTAaBICHUSI O COLMANBHBIX HOPMax W  IpaBHiIax
MEXKIIMYHOCTHBIX OTHOIIICHUI B KOJIJICKTUBEC, KOMMyHHKaTHBHOﬁ
KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJNIE3HOH, Yy4eOHO-HMCCIe0BATENbCKOM,
TBOPYECKOH WM JAPYIHX BHAAX ACSITEIBHOCTH; TOTOBHOCTH K pPa3sHOOOpa3HOI

COBMECTHOU JACATCIBHOCTH IIPH BBINTOJIHCHUN y‘IC6HbIX, IIO3HAaBaTCIbHBIX 3a1a4,
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BBIIIOJTHEHUH XHMHYECKHX OKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IIPOEKTOB,
CTpEMJICHUSI K B3aMMOIIOHHMAHHIO ¥ B3aMMOIIOMOIIY B MpoIiecce 3TOH y4eOHOM
JIeSITENIbHOCTH; TOTOBHOCTH OLEHUBATh CBOE ITIOBEJICHHWE W IIOCTYIKH CBOUX
TOBApHILEH C NMO3ULUKM HPAaBCTBEHHBIX U MPABOBBIX HOPM C yYETOM OCO3HaHHSA
MIOCJIEACTBHUM MOCTYIIKOB;

LleHHOCTH Hay4YHOTO ITO3HAHUS

3) MHPOBO33DEHYECKUX  IPEICTaBICHHH O  BeImeCTBE U
XMMHUUYECKOH peaKiMi, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKH M COCTaBJIAIOLIMX OCHOBY JUIsl TIOHMMaHUS CYIIHOCTU Hay4YHOIl KapTHHBEI
MUpa; TPEICTAaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPUPOJIBI,
B3aUMOCBSI3SIX YEJIOBEKa C MPUPOJHON CPeslod, O POJIM XUMUU B IMO3HAHUU THX
3aKOHOMEPHOCTEHf;

4) NO3HABATENBHBIX MOTHBOB, HAIPABJICHHBIX Ha IIONYyYCHHUE
HOBBIX 3HAHUH MO XHUMHH, HEOOXOIMMBIX IS OOBICHEHHS HAOJFOJaeMbIX
NIPOLIECCOB U SIBJICHHN;

5) MO3HABATENbHOM,  MH()OPMALMOHHON W YMTATEIbCKOM
KyJIbTYpbl, B TOM 4YHCJIE HaBBIKOB CaMOCTOSTEIbHOH paboThl ¢ y4eOHBIMHU
TEKCTaMH, CIIPABOYHOM JIUTEPATYpOH, JOCTYIHBIMU TEXHUYECKHMH CPEICTBAMHU
nH(OPMALMOHHBIX TEXHOJIOTUH;

6) UHTepeca K OOYYCHUIO W MO3HAHUIO, JIFOOO3HATEIBHOCTH,
TOTOBHOCTH M  CIIOCOOHOCTH K  CaMOOOpa30BaHHIO, INPOCKTHOH U
HCCIIEIOBATENBCKOM JSSATENIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH H
YPOBHS 00yUeHHUS B JaJlbHEHIEM;

DopMUpPOBaHHS KYJIbTYPBI 3110POBbS

7 OCO3HAHHS LIEHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOILIEHHUS K
CBOEMY 3/I0POBbIO, YCTAaHOBKM Ha 3/IOpOBbIi 00pa3 JKW3HH, OCO3HAHHUS
MOCNEICTBUA M HENPUSTHS BPEIHBIX IMPHUBBIYEK (YHOTpEOIEHHs aaKoros,
HapKOTHKOB, KYpEHHs1), HEOOXOIMMOCTH COOJIIOICHHS TIPaBHII 0€30M1aCHOCTH PU
o0paleHnn ¢ XHMUYECKUMH BEIIECTBAMHU B OBITY M peaJIbHOM XKH3HU;

TpynoBoro BOCIUTaHUSA
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8) HHTEpeca K MpPaKTHYECKOMY H3Yy4eHHI0 mpodeccuil u Tpyaa
Pa3IMYHOTO POJia, YBaXKEHUE K TPYAY U pe3yiabTaTaM TPYyIOBOH IeATeIbHOCTH, B
TOM YMCJI€ Ha OCHOBE IIPUMEHEHUS NIPEIMETHBIX 3HAHUH 110 XMMUU, OCO3HAHHOTO
BHIOOpa MHAMBUAYaJIbHOW TPAaeKTOPHU IPOJOJDKEHHS OOpa3oBaHUS C Y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTPeOHOCTEH; YCHeNTHOH NPOPECCHOHATBHOW IEATCITFHOCTH W Pa3BUTHA
HEOOXOIWMBIX yMEHWH; TOTOBHOCTb AaJalTHPOBATHCS B MPOQPECCHOHANBHOU
cpene;

OKOJIOTUYEeCKOT0 BOCIIUTAaHUS

9) 9KOJIOTHUECKHU I1eJIeCO00Pa3HOr0 OTHOLICHUS K NPHPOJE Kak
HUCTOYHHUKY KM3HU Ha 3eMne, OCHOBE €¢ CymeCTBOBaHUA, TIOHUMaHUA IECHHOCTU
3I0POBOTO M 0€30MacHOTO o0pasza J>KHU3HH, OTBETCTBEHHOTO OTHOIICHHSA K
cOoOCTBEHHOMY (DU3NIECKOMY H IICUXUIECKOMY 3I0POBBIO, OCO3HAHUS IEHHOCTH
coOMroNIeHNsT TIPaBWI OE30IIaCHOTO IMOBENCHUS MpH paboTe ¢ BEIISCTBAMH, a
TaKXKe B CUTYAIHSIX, YTPOKAIOIINX 3T0POBBIO M KU3HU JIFOICH;

10) CHOCOOHOCTH TPUMEHSTh 3HAHUSI, MTOJy4aeMble IPH U3yUESHUH
XUMUH, ISl PElIeHMs 3ajlay, CBA3AHHBIX C OKpYXarolleld NMPUPOIHON Cpeion,
TIOBBIIIIEHUSI YPOBHS JKOJOTUYECKOW KYJIbTYphl, OCO3HAHHS TJI00ATBHOTO
XapakTepa SKOJIOTHYECKHX MPoOJIeM U IyTel X peleHus OCPEICTBOM METOIOB
XAMUH;

11) 9KOJIOTHYECKOTO MBIIUICHHS, YMEHHS PYKOBOJCTBOBATHCS M B

HO3HaBaTeJ’ILHOﬁ, KOMMyHPIKaTHBHOﬁ n COHHaHLHOﬁ IIPAKTHUKE.

MeTanpeaMeTHbIe Pe3yJIbTATHI

B cocraBe MerampeiMETHBIX PE3YNbTATOB BBIACISIOT 3HAYMMEIC IS
(¢bopMHUpOBaHUS MHPOBO33pEHHS OOIICHAYyYHBIC TOHATHA (3aKOH, TEOpHs,
MPHUHIUII, TUMOTe3a, (PakT, cucreMa, MPOIECC, 3KCICPUMEHT U JIp.), KOTOPHIC
HCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax U IMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 3TUX MPEAMETOB (OPMUPOBATH MPEICTABICHNE O NEIOCTHON

HayYHOH KapTHHE MUPA, U YHUBEPCaJIbHbIEC yueOHbIE NeiicTBHS (IT03HAaBAaTENFHEIE,
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KOMMYHUKaTHUBHBIE, PErYJSITHBHBIC), KOTOpblE 0O0OecrednBaloT (hOpMHpOBaHHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO U OCYLIECTBICHHUIO y4eOHOM
JIeSITeNTBHOCTH .

MertanpenMeTHble pe3yJIbTaThl OCBOSHHS 00pa30BaTeIbHON IPOrPaMMBbI
M0 XHMHHA OTPAXKAIOT OBJAICHHE YHHUBEPCAJIHHBIMH II03HABATEIHHBIMH
NIEHCTBUSMU, B TOM YHCIIE:

ba30BbIMU JIOTHYECKUMU ACUCTBUSAMHU

1) YMEHHUEM HCIOJIb30BATh NPUEMBI JOTHYECKOT0 MBIIIICHUS MIPU
OCBOCHHMM 3HAHUIl: pacKpbIBaTh CMBICT XUMHYECKHX MOHATHI (BBIIENATH HX
XapaKkTepHbIe MPU3HAKH, YCTAHABIMBAaTh B3aMMOCBS3b C JPYTUMHU HNOHATHIMH),
UCIIONIb30BaTh TOHATHSA MIJIsl OOBSICHEHHs OTACIbHBIX (DakTOB W sIBICHUN;
BEIOMPATh OCHOBAHMA M KPUTEPHHU [T KITACCH(PHUKAINNA XUMHYCCKIX BEIIECTB H
XAMHWYECKUX PEaKIN{; YCTAHABIMBATH NPUINHHO-CIICACTBEHHBIC CBS3H MEKIY
00BEKTaAMH W3YUYCHHS, CTPOHUTH JIOTHYECKHE pPACCYyKACHUS (MHAYKTHUBHBIC,
JeTYKTUBHEIE, IO aHAJIOTHH); ICTaTh BBIBOJABI U 3aKITIOYCHUS;

2) YMEHHEM TMPHMEHATh B TMpoOIecce MO3HAHUS TOHITHA
(mpenMeTHBIE W MeETalpeAMETHBIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJENH,
HCTIONb3yeMble B XHMHH, NPEoOpa30oBBIBAaTh IIMPOKO MPHUMEHSEMBIC B XUMHH
MOJIeNbHBIE TIPE/ICTABJICHUSI — XUMHUYECKHMH 3HaK (CHMBOJ 3JIEMEHTA),
XUMHUYecKas (opMyina W ypaBHEHHE XHMHYECKOH peaklud — TpPH pEIICHUH
y4e0HO-TI03HABATEIbHBIX 33[a4; C YYETOM ASTHX MOJCIBHBIX IIPEICTABICHUH
BBISIBIIITH U XapaKTEPU30BaTh CYIIECTBEHHBIC PU3HAKN H3y4aeMbIX 00 BEKTOB —
XMMHYECKHX  BEUIECTB M  XMMHYECKMX peaknui; BBIBIATH  0OmmIne
3aKOHOMEPHOCTH, IPUIHHHO-CIICACTBEHHBIE CBA3U U TPOTHBOPEYHS B N3y4aeMBIX
mporeccax W SBICHUSAX; MpelaraTb KPUTEPUM ISl  BBIIBICHUS 3THX
3aKOHOMEPHOCTEH W MPOTHBOPEYH; CAMOCTOSTEIHHO BBIOMPATh CIIOCOO
pemienns ydeOHOUW 3amauu (CpaBHMBAaTh HECKOJIBKO BApUAHTOB PEIICHHSI,
BBIOMpaTh HamboJiee MOAXOISIMHA C Y4ETOM CaMOCTOSTENIBHO BBIIEIECHHBIX
KPHUTEPHUEB);

BazoBeiMu HUCCICA0BATCIbCKUMHU ,HeﬁCTBPIS[MI/I
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3) YMEHUEM HCIOJb30BaTh MOCTABIECHHBIE BONPOCHl B KAYECTBE
WHCTPYMEHTa TIO3HAaHWs, a TaKkke B KadeCTBE OCHOBBHI sl (DOPMHPOBAHUS
TUIIOTE3bI 110 MPOBEPKE NMPABUIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

4) npuoOpeTeHne OmbITa MO IUIAHMPOBAHHIO, OPTaHHM3alllHd MU
MIPOBEJCHUIO YYCHHYECKUX OKCIIEPUMCEHTOB: YMEHHE HAOMIOAaTh 3a XOIOM
Iporecca, caMOCTOSTEIFHO HPOTHO3HPOBAaTh €r0 Pe3ysbTar, (hopMynnpoBaTh
0000IIEHNST U BBIBOABI MO pPe3yiIbTaTaM NMPOBEAEHHOTO OIBITA, MCCICIOBaHMS,
COCTaBJISATH OTYET O POJETaHHOHN paboTe;

Paboroii ¢ nadopmanueit

5) yYMEHHEM BBIOMpATh, AHAIM3UPOBATH M HWHTEPIPETHPOBATH
nHpopMannIo pa3NUYHBIX BUJIOB M ()OPM IPEACTAaBICHUS, MNOJIy4aeMyl0 U3
pPasHbIX  MCTOYHMKOB  (HAy4HO-IOIYJSpHAs  JIMTepaTypa  XHMHYECKOTO
COJCp)KaHMs, CHpPaBOYHBIE IOCOOMs, pecypcsl VIHTepHeTa); KpUTHYECKH
OLIEHUBATh IPOTUBOPEUHBYIO U HEOCTOBEPHYIO HH(OPMALIHIO;

6) YMEHHEM TIPUMEHSITh pa3INYHBIE METOABI M 3alpoChl IIPH
MMOKCKE ¥ 0TOOpe HH(POPMAIIUK K COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOMMMBIX IS
BBITTIOJIHCHU A y‘Ie6HBIX U TIO3HABATCJIBbHBIX 3a1aa4 OHpe}IeHéHHOFO THIIA,
npuoOpereHue OIIbITa B obmacTtu HCIOJIb30BAHUS
nH(pOPMAIMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJIOTHH, OBJJEHUE  KYJIbTYpOi
AKTHBHOTO HCIIOJb30BAHHS PA3IMYHBIX IOMCKOBBIX CHCTEM; CaMOCTOSTEIHLHO
BBIOMpaTh  ONTHUMAJbHYIO  (GOpMy  TpexacTaBieHus  uHpopmammum U
WITIOCTPUPOBATh pELIaeMble 33JadH HECJIOKHBIMH CXEMaMHM, JIHarpaMMaMH,
JIpyruMu GpopmaMu rpadMKu U UX KOMOMHAIHAMIY;

7 YMEHHUEM HCIIOJIb30BATh U aHAIM3UPOBATH B MpoIlecce yIeOHOMH
W HCCIENOBAaTENbCKOM  JesATeapbHOCTH  MH(pOpMamuio o BIIUSIHUU
MIPOMBINIJICHHOCTH, CENbCKOTO XO3SiiCTBA M TPAHCIOPTAa HAa COCTOSHHE
OKpY Karouiel NpupoIHON cpe/ibl;

YHHBepCAIbHBIMA KOMMYHUKAaTUBHBIMU JICHCTBUSMHU

8) yYMEHHEM 3aJaBaTb BONPOCHl (B XOAe Juajora u/Win

JUCKyCCHUHM) TI0 CYIIECTBY OOCY)XHZaeMOH TeMbl, (hOpMyJIUpOBaTH CBOU
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IIPEUI0KEHNUS] OTHOCUTENBHO BBIMOIHEHUS NIPEUI0KEHHO! 3a1a4H;

9) pUOOpETEHNE OTbITA MPE3EHTAIH PE3YJIbTATOB BBIOJIHEHHUS
XMMHYECKOTO 3KCIEepUMEHTa (J1abOpaTOpHOTO OIBbITA, J1a00PaTOPHOU PabOTHI 10
HCCIIEJOBAaHHIO CBOMCTB BELIECTB, y4EOHOTO MPOEKTA);

10) 3aWHTEPECOBAHHOCTh B COBMECTHOH €O  CBEPCTHHKAMH
MO3HABATENILHOM M HCCIIENOBATEIbCKONW  IEATEIBHOCTH MPU  PEIICHUH
BO3HMKAIOIIMX IPOOJEM Ha OCHOBE y4€Ta OONIMX WHTEPECOB M COTIACOBAHMS
no3unuii (00cyxaeHus, 0OMEH MHEHUSIMH, «MO3TOBBIE LITYPMBI», KOOPAWHALIUS
COBMECTHBIX JICHCTBUM, OIpEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOHN pabOoTHI U Jp.);

YHUBEpCAIIbHBIMU PETYJIATUBHBIMH JCHCTBUAMU

11) YMEHHEM CaMOCTOSITEIbHO OINPENENATh LEIU AEATENbHOCTH,
IUIAHUPOBATh, OCYIIECTBIAATh, KOHTPOJIMPOBaTh W IIPH HEOOXOIUMOCTH
KOPPEKTHPOBaTh CBOIO MAEATENHHOCTh, BHIOMpaTh Hambonee 3((PEeKTHBHBIC
CHocoObl penieHust y4eOHBIX ¥ IIO3HABATENbHBIX 3ajad, CaMOCTOSATEIIHHO
COCTaBJISITh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIN aJIrOpUTM JEHCTBUM IIpU
BBIMOJIHEHUH 33/laHUM C y4€TOM IONydeHHsS HOBBIX 3HAHMH 00 H3y4aeMbIX
00BEKTaX — BEIIECTBAX M PEAKIHUSIX; OIEHWBATh COOTBETCTBHE IMOJIYYEHHOTO
pe3yJibTarta 3asBJICHHOM 11eH;

12) YMEHHEM HCHOJIb30BaTh M  AHAJIM3HPOBATH  KOHTEKCTHI,

npegjiaracMsbi€ B YCJIIOBUU SaHaHHﬁ.

IIpeameTHbIe pe3yJbTAThI

B cocraBe mpenMeTHBIX Ppe3yJbTATOB MO OCBOCHUIO 0053aTEIHHOTO
COJICp)KaHMs, YCTAaHOBJICHHOTO JaHHOM paboueil mporpamMmoil, BBIAENSIOT:
OCBOCHHBIE O0yJarOUIMMHUCS Hay4HbIE 3HAHWS, YMEHHsI M CHOCOOBI JIeHCTBHH,
crnenuduvIeckue IS MpeIMETHON obmacTn «XuUMUs», BUABl JESITEILHOCTH IO
MONyYCHUI0O HOBOTO 3HAHUS, €ro WHTEPHpeTalud, NpeoOpa3oBaHUI0 |
MIPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX M HOBBIX CUTYaIHAX.

[IpeaMeTHbIe pe3yabTaThl MPEACTaBICHBI IO ToxaM OOy4YeHUs W
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0TpaxaroT c(OPMHUPOBAHHOCTD y 00YYAIOIIMXCS CIEAYIOIUX YMEHUI:
8 KIIACC

1) PACKpuIBamb CMbICI OCHOBHBIX XUMUYECKUX MOHITHM: aTtom,
MOJIEKYJIa, XUMHUYECKUN JIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh
(omHOpOMHAS W HEOIHOPONHAsS), BaJCHTHOCTh, OTHOCUTCIbHAs AaTOMHAas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAsI Macca, MacCoBas
JTOJIST XUMITYECKOTO DJIEMEHTA B COSTMHEHHUH, MOJISIPHEIN 00BEM, OKCH]I, KICIIOTA,
OCHOBAHUE, COJb, 3JEKTPOOTPULATENBHOCTD, CTENEHb OKUCIECHUS, XUMHUYECKAs
peaxmys, KitacCu(puKanus peakinii: peaKiy COSINHEHHS, PEAKIIH Pa3I0KECHNU,
peakIMy 3aMeICHHs, Peakiuid OOMeHa, dK30- U JHIAOTCPMHUYCCKHE PEaKInu;
TeoBor 3(pdekT peakuuu; sapo aroma, JICKTPOHHBIN CIIOW aToma, aTOMHas
opOuTanb, pamgdyc aroma, XHMHYECKas CBs3b, MOJSIPHAST W HEMOJSIpHAs
KOBaJICHTHAs CBSI3b, HIOHHAS CBSI3b, HOH, KATUOH, aHUOH, pacTBOP, MaccoBast OIS
BeliecTBa (MPOICHTHAS KOHIICHTPALNs) B PaCTBOPE;

2) ULIOCMPUPO8AmMs  B3aUMOCBSI3b  OCHOBHBIX ~ XHMHYECKHUX
MOHATHH (CM. T. 1) ¥ NMPUMEHSATh STH MOHSATHUS TPH ONHCAHWH BEIISCTB W UX
[IpEBPALLECHUIA;

3) UCNONb306aMb XUMHUYECKYI0 CHMBOJHMKY [UIS COCTaBJICHHUS
(opMyJI BEIIECTB U YPaBHEHHH XUMHYECKUX PEaKInid;

4) onpedensamb BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX
COCITUHCHUSIX; CTCICHb OKHCJICHUS DJIIEMCHTOB B OWHApPHBIX COCTUHCHUSX;
MIPUHAJICIKHOCTE BEIIECTB K ONPEIeIEHHOMY KIIACCy COSIMHEHHH 10 (hopMyIIaMm;
BHJ XUMHYCCKOH CBs3M (KOBAJICHTHAas W HOHHAs1) B HCEOPraHHUYECKUX
COE/IMHEHUSIX;

5) packpvieams  cmouicn - [lepuoanueckoro 3akona [ U
MenzeneeBa: JEMOHCTPHUPOBATh TOHHUMAaHHE TEPUOIUIECKON 3aBUCHUMOCTH
CBOMCTB XMMHUYECKUX AJIEMEHTOB OT MX MoJiokeHus B [lepuoaunueckoii cucreme;
3aKOHOB COXpaHCHHUS MAacChI BEIIECTB, MTOCTOSTHCTBA cocTaBa,
aTOMHO-MOJIEKYJIIDHOTO  YYEeHMs, 3aKkoHa  ABOraJipo;  onucvleams U

xapaxkmepuzosams TaOMMIHYI0 (Gopmy [leproandeckoil CHCTEMBI XUMHYCCKIX
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9JIEMEHTOB: Pa3iiyaTh MOHITUS «TJIaBHAs NOATpyNna (A-rpymma)» U «1o0oYHast
nonrpynna (b-rpymma)», wManeie #  OOJBIINE TEPHOABI; COOMHOCUMb
o0o3HaueHHsl, KOTOpble UMeloTcs B Tabmuue «llepuomnueckas cucreMa
XUMHUYECKHX 37e- MeHTOB J[. Y. MeHeneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU
CTPOCHHUS aTOMOB XUMHUYECKUX AIIEMEHTOB (COCTaB W 3apsf supa, o0Iee 4iciio
AJIEKTPOHOB U pacIpeieIeHHe UX 10 3JIEKTPOHHBIM CIIOSM);

6) Kaaccuguyuposams XUMHYECKIE IEMEHTHI; HEOPTaHHICCKIEe
BEIICCTBA; XUMUYCCKUE PEAKIUK (IO YHCIY U COCTABY YYACTBYIOIIUX B PEAKIHH
BEILIECTB, 110 TeII0BOMY 3ddekTy);

7 xapaxmepuzoeams (onucviéams) odIIe XUMUYECKHE CBOWCTBA
BEIIECTB  pa3jIMUHBIX  KJIACCOB,  TIOATBEpXKIas  OMNHCAHHE MpPUMEpPaMu
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIONINX XUMHUECKUX PEaKIuii;

8) NpPO2HO3UPO6amMsb CBONCTBA BEIIECTB B 3aBUCHMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa; BO3MOXXHOCTH TPOTEKAHUS XUMHUICCKHUX MPEBPAIICHUHA
B Pa3NIUYHBIX YCIIOBHSIX;

9) 6bIYUCHSIMb  OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO
Macchl BEIIECTB; MAacCOBYIO JIOJI0 XHMHYECKOTro JjieMeHTa 10 (opmyie
COCIMHEHUS; MAacCOBYIO JIOJIO BEIIECTBA B PacTBOPE; MPOBOAUTH PACUETHI 110
YPaBHEHHUIO XUMHYCCKON PEaKIUH;

10) npuMeHsImb OCHOBHBIC orepanuu MBICTTUTEIBHOM
NESITENFHOCTH — aHAallW3 W CHHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3AIIHIO,
KJaccH()UKAIUIO, BEISIBIICHIE TPUIHHHO-CIICIICTBEHHBIX CBS3CH — JIJISI H3YUEHUS
CBOWCTB BCIICCTB M XHMHYECKHX pPEaKIUH; eCTCCTBEHHO-HAYYHBIC METOJIbI
MO3HaHMS — HAONIOJCHWE, W3MepeHHe, MOJICIMPOBaHUE, JKCIIEPUMEHT
(peanbHBIN M MBICJIICHHBIH);

11) cnedosams TPAaBUIIAM TI0JIb30BAHUS XUMHYECKOH TOCYAOU H
71a00paTOPHBIM 000PY/I0BaHKEM, @ TAKXKE MPaBHJIAM 00pAIeHHs C BELIECTBaMH B
COOTBETCTBUH C WHCTPYKIHSMHU IO BBHITONHEHHIO JTaOOPATOPHBIX XUMHUYECKUX
OMBITOB TI0 TOJYYCHUIO M COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (BOXOpOIA H

KHCJIOPOZA), NPUTOTOBJICHUIO PAacTBOPOB C ONpENeNEHHOW MaccoBOW Jojei
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paCTBOpéHHOFO BCIICCTBA, IJIaHUPOBATH u IPOBOAUTH XUMHNYCCKUC
OKCIICPUMCEHTHI IO paCliO3HABAHHUIO PAaCTBOPOB IIeI04YeH U KUCIOT C MOMOIIBIO

WHIIMKAaTOPOB (JTakMyc, GpeHondTanerH, METHIOPaHXK U JIp.).

9 KJIACC

1) PAacKpuléamsb — CMbICI  OCHOBHBIX ~XHMHYECKHMX IOHSTHIA:
XMMHUYECKHH 3IEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHHOH, IPOCTOE BEIECTBO,
CIOKHOE  BEIECTBO, BAJEHTHOCTb,  AJIEKTPOOTPULATEIBHOCTh,  CTEHEHb
OKHCJICHHS, XHMHUYECKas peakius, XHMHUUYecKas CBs3b, TEIUIOBOH 3ddekt
peakuuy, MOJb, MOJSPHBIA O00BEM, pacTBOp; 3JIEKTPOJIUTHI, HEIJIEKTPOIUTBHI,
ANEeKTPONUTHYECKAsT AUCCOLMANNS, peaklMM HOHHOro oOMeHa, KaTaau3aTop,
XMMHYECKOE  paBHOBECHE, OOpaTHMble W  HEOOpaTHMMBIE  PEaKIWH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKINH, OKHCIUTEIb, BOCCTAHOBHTEID,
OKHCIJIEHHE ¥ BOCCTaHOBJICHUE, aJUIOTPONHs, aM(OTEPHOCTh, XUMHUIECKas CBA3b
(KoBaJIeHTHasl, HOHHAS, METAJUTMYECKasi), KPUCTAJUINUECKast PEHIETKa, KOPPO3HS
METaJUIOB, CIUIABBI; CKOPOCTh XHMHYECKOH peakIiH, NMPEeAeTbHO MOITyCTUMAs
konnenTpanus (ITJIK) BemecTsa;

2) UTIOCPUPOBAMs  B3aUMOCBA3b  OCHOBHBIX ~ XUMHMYECKHX
NOHATHH (CM. T. 1) M MPUMEHATH ATH TOHATHSA IPH ONMCAHUH BEIIECTB M MX
[IpEBPALLECHUIA;

3) UCNONbL308aMb XUMHUUYECKYI0 CHMBOJHKY JUII COCTaBJICHHS
(hopMy1 BEIIECTB U YPaBHEHUH XUMHUYECKUX PEAKIH;

4) onpeodensimb BAICHTHOCTb M CTEMEHb OKUCICHHUS XUMUYECKUX
9JIEMEHTOB B COCIMHEHHUSAX PA3JIMIHOTO COCTaBa; NMPHHAICKHOCTH BEIIECTB K
OTpeeI€éHHOMY KJIacCy COEIMHEHHH 1o (opMynaM; BHI XMUMHYECKOH CBA3H
(kKoBaJIeHTHAsI, NOHHAS, METATIMYECKAs) B HEOPTaHMUYECKUX COSTMHEHUX; 3apsiT
HOHA TI0 XMMHYECKOH QopMyse; XapakTep cpelsl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COEJUHEHHMH, THUI KPHCTAJUIMYECKOW PEIETKH KOHKPETHOTO
BEIIECTBA;

5) packpvisams  cmuicn  Ilepuomuueckoro 3akona . H.
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MeHnzeneeBa ¥ JIEMOHCTPHpOBAaTh  €ro  HOHMMAaHHE:  ONUCHIBAMb U
xapaxmepuzogams TabmuuHyto ¢opmy [leproguyeckoil cucTeMbl XUMHYECKUX
9JIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHAs MOArpyIna (A-Tpynma)» u «oooYHas
noarpymna (b-rpynma)», Mamele u  OONbIIME  TEPHOIBI;  COOMHOCUND
0003HaUEHHS, KOTOPHIE HMMEIOTCS B TNEPUOJMYECKOM TaOnWIle, ¢ YHCIOBBIMHU
XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX HJIEMEHTOB (COCTaB U 3apsil
sapa, 00IIee YHCI0 MEKTPOHOB U PACHPEACIICHHE UX 10 SJIEKTPOHHBIM CIIOSIM);
00bscHAmMb 00IINe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M HX
COCAMHEHUI B MpeAenax MallblX MEpHOAOB M TJIAaBHBIX MOJATPYHI C Y4ETOM
CTPOEHHS UX aTOMOB;

6) Kaaccu@uyuposams XUMUYECKHE DJIEMEHTbI; HEOPraHUYEeCKUEe
BEIIECTBA; XUMHIECKUE PEAKIUH (TTI0 YUCIY ¥ COCTaBy YYaCTBYIOIIUX B PEaKINU
BEIECTB, MO TEIIOBOMY 3(QQEKTy, MO0 HM3MEHECHHIO CTENEeHEH OKHCICHUS
XMMHYECKHX JJIEMEHTOB);

7) Xapakmepuzosams (onucviéams) OOIMHE W CIEOU(PUIECKUE
XMMHUUYECKHE CBOMCTBA MPOCTHIX U CJOXKHBIX BELIECTB, ITOJTBEPIKAasi OIHCAHHE
NpUMepaMu  MOJIEKYJSIPHBIX W HOHHBIX  YPaBHEHHIl COOTBETCTBYIOLIMX
XUMUYECKUX PEeaKklnii;

8) cocmaenams ypaBHEHHsS OSJIEKTPOJUTUYECKON JHUCCOLHALIH
KHCJIOT, IIEJIOYeH M COJeH; IONHBIE W COKpAIIEHHBIE YPAaBHEHMS pEaKIHi
MOHHOTO OOMEHa; ypaBHEHHs peaKIHH, MOJTBEPXKAAIOINX CYIIECTBOBAHHE
TeHETHYECKOH CBA3M MEX/y BEIIECTBAMHU Pa3JINYHBIX KIACCOB;

9) PAacKkpuléams  CyNIHOCTh  OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii HOCPEICTBOM COCTABIICHHUS AIEKTPOHHOTO OallaHCca 3THX PEaKIHii;

10) npoSHO3UpPO6ams CBOICTBA BELIECTB B 3aBUCUMOCTH OT HX
CTPOGHHSI; BO3MOYKHOCTH MPOTEKAHHUS XUMHYECKUX NPEBPAILEHUN B Pa3IMIHBIX
YCIIOBUSIX;

11) 8bIUUCASAMb  OTHOCUTENBHYIO MOJEKYJSIPHYI0O ¥ MOJISIPHYIO
Macchl BEIIECTB; MAacCOBYIO JIOJI0O XHMHYECKOro »dJjieMeHTa 1o (opmyle

COCAMHCHUA; MACCOBYIO HOJIIO BCUIECTBA B pAacCTBOPEC; MPOBOAUTH paC‘IéTLI 1o
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YPaBHEHHIO XUMHYECKOH peaKI1H;

12) cnedosamsb TIpaBUIIaM TIOJIB30BAHHSI XMMUYECKOW TMOCYHOH M
71a00paTOPHBIM 000PY/I0BaHKEM, a TaKKe MpaBHJIaM OOpaIeHus C BELIECTBaMH B
COOTBETCTBUM C MHCTPYKLMSMHU 10 BBIIOJHEHUIO J1a0OPaTOPHBIX XMMUYECKUX
OTBITOB IO TIONIYYEHHIO M COOMpAHHMIO Ta3000pa3HBIX BEHmIECTB (aMMHaKa H
YTICKUCIIOTO Ta3a);

13) npogooums PEAKINH, TIOITBEPIKAAIOIIIE KaueCTBCHHBIA COCTaB
Pa3IMYHBIX BEIECTB: PACIIO3HABATh OIBITHBIM MYTEM XJIOPUA- OPOMUA-, HOIH-,
kapboHart-, pocdar-, cuimkar-, cynbdar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS
U HOHBI M3YUYCHHBIX MCTAJJIOB, IMPUCYTCTBYIOIIHME B BOJHBIX pacTBOpax
HEOPraHUYECKHUX BEIIECTB;

14) NPUMEHAMb OCHOBHBIC orepanin MBICITHTEIBHON
NeATeIbHOCTH — aHAJIM3 M CHHTE3, CPaBHEHHE, 0000IICHNE, CHCTEMATH3ALHIO,
BBISIBJICHUE TIPHYMHHO-CIICIICTBEHHBIX CBsI3el — VI H3y4YEeHHs CBOWCTB BEILECTB
U XHMHYCCKHX pEaKIUi; eCTECTBCHHO-HAy4YHBIC METOIbl IO3HAaHHA —
HaOJIOJICHUe, W3MEpEeHHe, MOJICIUPOBAaHUe, OJKCIIEPUMEHT (peajbHbli U

MBICJICHHBI).
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TEMATHYECKOE IVIAHUPOBAHUE
Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC

(2 u B Hememto, Bcero 68 4, M3 HUX 3 4 — pe3epBHOE BpPEMS)

IIpumepHBbIE TEMBI,
PacKpbIBalOIIHE TAHHBIA

OcHoBHOe CoIepKaHue

OcHoOBHBIE BHUABbI 1€ATCJIbHOCTH

COCTOSIHHE BelecTB. YUCTHIE BEllecTBa
Y CMECH.

Crioco0b1 pa3aeneHus cMecei.
Ou3HUeCKUe U XUMUIECKUE SIBIICHUSL.
IIpu3Haky u ycaoBUs IPOTEKAHUS
XUMHYECKUX PEaKITHii.

3HaKOMCTBO C ITPaBUIAMU
0e30macHOCTH U IpHUEMaMu pabOTHI B
XUMHUYECKOH JTabopaTopu.
JdeMoHCcTpauuu

pasjel NporpaMmel, 0Gy4atoHXCs
H KOJHYeCTBO YaCOB, 0TBOANMOE
HA X M3yYeHHe
Pasnen 1. [lepBoHavaabHble XuMuueckne noustus (20 u)

Tema 1. Xumusa — BakHas IIpenmer xumun. Poste Xumuu B 5KM3HH | -  PackpbiBaTh CMBICT  H3y4aeMbIX
00JIaCTh  €CTeCTBO3HAHUSL U YyeJloBeKa. XMMHUS B CUCTEME HayK. MOHATUH.
NPaKTHYECKON  eSITeJbHOCTH MeTobl MO3HAHUS B XUMHH. - PackpbIBaTh posib XUMUU B IPUPOJE U
YyeJI0BeKa Teman BEIICCTBA. dusznueckue JKA3HU YEJIOBEKA, e CBI3b C JpYTruMHA

(59) CBOWCTBA BEIIECTB. ArperaTHOe HayKaMH.

- Pa3nimuarh yucThIE BEIIECTBA M CMECH;
OJTHOPOJIHBIE ¥ HEOJAHOPOIHBIE CMECH.

- Paznuuate husnueckue u XUMUUECKHE
SIBTICHUSL.

- OnpenensaTh NPU3HAKA XUMHYECKNX
peakuuii U yCIoBHUS MX MPOTEKAHMSI.

- CienoBaTh paBHiIaM I0JIb30BAHUS
XUMHUYECKON OCyI0H U
71a00paTOPHBIM 000pYZIOBaHUEM, a
TaKoKe NMpaBmwiIaM o0palieHus ¢
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1. JTabopatopHOe 000pyHOBaHHE.
2. PaznuuHbie BUABI XUMUYECKOU
TOCY/TBL.

3. O0Opas3Ipl BemecCTB.

4. Crioco0bI pa3feneHns cMecen
(dunpTpOBaHUE, BEIIAPUBAHKE,
JTUCTHJUIALIS, XpOMaTorpadus).
JlabopaTopHble U IPpaKTHYeCKHe

padoThI

Jlabopamopnuie onvimul:

Onucanue ¢busngeckux CBOMCTB
BellecTB.  PasjeneHue  cMmecum ¢
MOMOUIBI0  MarHurta. [Ilpakmuueckue
pabomul:

Ne 1. IlpaBuna pabotsl B laboparopuu
1 IpuéMbl 00paIeHus C
J1a00paTOPHBIM 000PYJOBAaHHEM.

Ne 2. Paznenenue cmeceli (Ha mpumepe
OYMCTKH ITOBAPEHHOM COJN)

XUMHNYCCKHUMU BCUICCTBAMU B
COOTBECTCTBUU C UHCTPYKIUAMHU I10
BBITIOJTHCHUIO IPAKTUYCCKUX pa60T.

- [ImannpoBaTh ¥ IPOBOJUTH
XUMHYECKHH IKCTIEPUMEHT 110
N3y4YCHUIO U ONHCAHHIO QH3HIECKUX
CBOMCTB BELIECTB, CIIOCOOOB
pa3aeseHus: CMECEH BEILECTB.

- Mcnonp30BaTh NpH BHIIOIHEHUH
y4eOHBIX 3alaHUH U B TIpoIiecce
UCCJIEJOBATEILCKOM eATEIbHOCTU
HAYYHO-TNIOMYISPHYIO JIUTEPATYPY
XUMHYECKOTO COAEPIKaHUs,
CIIPaBOYHBIC MAaTEPUAIIbI, PECYPCHI
Wurepuera.

- BricTpauBath pa3BEpHyTHIE
MMUCbMEHHBIE U YCTHBIE OTBETHI C
OTIopo¥ Ha HH(POPMAIIHIO U3 yueOHUKA
U CIIPaBOYHBIX MaTe€pHajoB, TPAMOTHO
HCIOJb30BaTh U3Y4YEHHBIN
MOHATUIHBIN annapaT Kypca XUMUHI

Tema 2. BemecTBa 1 XuMHYECKHE
peakuuu

(15 )

ATOMBI U MOJIEKYJIBI. XUMHUECKHE
3JIEMEHTBI. 3HaKW (CHMBOJIBI)
XMMUYECKHX 3JeMeHTOB. [IpocTsie n
CJIOJKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE YUEHHE.
Xumnueckas Gopmyna. BaneHTHOCTH

- [IpuMeHsTh ecTeCTBEHHO-HAYYHbIE
METO/Ibl O3HAHUS (B TOM YHCIIE
HaOIII0IeHNEe, MOIETTUPOBaHNE,
9KCIIEPUMEHT) U OCHOBHBIE Olepanuy
MBICJIUTEJIbHON JIESITENbHOCTH
(cpaBHeHuMe, KIaccupuKkanys) Juis
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aTOMOB XMMHUYECKHX JJIEMEHTOB.
3aKO0H IIOCTOSTHCTBA COCTaBa BEILIECTB.
OTHocHuTeIbHAs aTOMHAs Macca.
OTHOCHTEIbHAS MOJEKYIIIpHAs
macca. MaccoBas 10JIs1 XUMHUYECKOro
dJIEMEHTa B coeIMHEeHUN. Du3nuecKkue
1 XUMHYECKHUE SIBICHHS.

Xumnueckas peakuus. [IpuzHaku u
YCIIOBHUS IPOTEKAHUS XUMHUYECKUX
peakiuii. XuMHU4YeCKHe YpaBHEHHUS.
Turnbl XUMHUYECKUX peaKkuil
(coenuHEeHHS, Pa3IOKCHUSA,
3aMeleHus], 0OMeHa). 3aKoH
COXpaHEHHsI MacChl BEILIECTB.

M. B. JlomoHOCOB —
Y4EHBII-2HIUKIIONEIUCT.

JdeMoHCcTpauuu

duznyeckue siBIeHUs (pacTupanue
caxapa B CTYIKE, KHIICHUE U
KOHJICHCAIIUS BOJIBI U T. 11.).
Xumuueckue siBieHus (TOpeHne
CBEYH, pa3JoXKeHHE caxapa,
B3aNMO/ICHCTBHE CEPHOI KHCIOTHI C
XJIOpUJOM Oapus, pa3ioKeHHe
rugpokcuna meau(1l),
B3aUMO/IEICTBHE XKeje3a C Cepou,
B3aMMO/IEHCTBHE JKeye3a ¢ paCTBOPOM

W3yYEHUS BEIIECTB U XMMUYECKUX
peaxkuui.

- PackpeIBaTh CMBICIT H3y4aeMbIX
TOHATHI M 3aKOHOB ¥ IPUMEHSTD ATH
TIOHSITHS TIPH OITMCAHUH CBOMCTB
BELIECTB U UX MTPEBPAILEHUIA.

- Paznmuare  Qusuyeckue  wm
XMMHUYECKHE SIBJIICHHS, OOBSCHATH HX
CYLIHOCTb c TOYKH 3peHus
ATOMHO-MOJIEKYJISIPHOTO YYECHUSI.

- OnpenensTh NPU3HAKH XUMHYECKUX
PpeaKIHMil, YCIOBUS UX MPOTCKAHHUSL.

- OOBACHATH CYITHOCTH (PH3MUECKIX
U XUMHYECKHX SBJICHUI C TOYKU
3pEHUS] AaTOMHO-MOJIEKYJIIPHOTO
yUEeHHSI.

- Knaccuduuuposarb xummyeckne
peakiuu (110 YUCIY U COCTaBYy
pearupyroIux 1 00pa3yroIIuXcs
BEIIECTB).

- CocTaBnaTh (popMyITBI OHHAPHBIX
BEILIECTB 110 BaJICHTHOCTH U
ONPeNeIISITh BAJICHTHOCTD O
(hopmyaM BemecTs.

- PaccraBinsaTh k03¢ GUIKEHTH B
YpaBHEHHSX XUMHUUECKHX PEAKIHH.

- CiejoBaTh paBUIIaM I10JIb30BAHMS
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coim meau(1l)).
OMnbIT, WIUTIOCTPUPYIOLIHMHA 3aKOH
COXpaHEHHs MaCCHI.

JlaGopaTopHbIe N MpaKTHYeCKHe
padoThI
Jlabopamopnvie onvimui:

[Tpumeps! pu3HYECKUX SBICHUHA
(TutaBneHUe BOCKa, TassHUE JIBJA).

[Ipumepbl XUMUYECKUX SIBICHUI
(mpokanuBaHUe METHOM MPOBOJIOKH,
B3aMMOJICHCTBUE MeJia C KHCIIOTOM).
Mopenu aToMOB ¥ MOJICKYT.

Buvluucnenusn

— OTHOCUTEJIBHON MOJIEKYJISIPHOU
Macchl BEIIECTB; MAaCCOBOM JIOJIH
XHUMUYECKOT0 3JIeMeHTa 1Mo hopmyiie
COEJIMHEHUS

XMMHUUECKOI ocynoi n
nabopaTopHEIM 000pyJOBaHUEM, a
TaKXKe MpaBUiIaM OOpPaIIeHHUs C
BEIIECTBAMH B COOTBETCTBHU C
HHCTPYKIHSAMH 110 BBIIOJTHEHHIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB.

- Hcnonb3oBaTh NpU  BBINOJHEHUH
yueOHBIX 3aJaHUii W B IIpolecce
HCCJIEIOBATEIBCKON NEITEILHOCTH

HAY4YHO-TIOMYISPHYIO JIUTEPATYPY
XHUMHYECKOTO COAEPIKAHUs,
CIPaBOYHBIE MATEPUAIIBI, PECYPCHI
Hurepuera.

- BeicTpauBath pa3BEpPHYTHIC
NUCBbMEHHBIE W YCTHBIE OTBETHI C
Oropoii Ha MH(pOpPMAIHIO U3 yueOHUKA
Y CIIPaBOYHBIX MAaTEPUAJIOB, IPAMOTHO
HCIIONIb30BAThH M3y4YEeHHBIH
NOHATUHHBII annapar Kypca XuMU1

Paznen 2. BaxkHeiiluue nmpeacraBuTenn Heopranuvyeckux Bemects (30 1)

Tema 3. Bo3nyx. Kuciaopon.
IMonsiTue 06 oxkcuaax

(59)

Bosnyx — cmecs razos. Cocras
BO3ayxa. Kucnopox — snemeHt u
mpocToe BemiectBo. O30H —
AUIOTPOITHAS MO (pHUKATIIHS
kucnopoaa. Haxoxnenue kuciopoaa
B Iipupoe, GU3NIECKUe H

- PackprIBaTh CMbICT N3y4aeMBbIX
MOHATHUI U IPUMEHSTh 3TH HOHATHA
IIPY OTIMCaHNY CBOWCTB BEIIECTB M UX
MpeBpalCHUH.

- XapakTepu30BaTh (ONHCHIBATH)
COCTaB BO31yXa, (puznueckue u
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XMMHUYECKHE CBOMCTBA (peaKkunu
OKHCJICHHS, TOPEHHE). Y CIIOBUS
BO3HHKHOBEHHS U ITPEKPAIICHUS
ropenust. [lonsTre 06 okcuaax.
CriocoObI TTOTyYeHUST KACIIOPOIa B
71a00paTOPUU U IPOMBIIIIIEHHOCTH.
[Mpumenenue kucnopona. Kpyrosopor
KHCJIOPOZA B IPUPOJIE.

TenmoBoit 3¢ ekt XuMIIecKoi
peaKkuuu, MOHATUC O
TEPMOXHMHUYECKOM yPaBHEHHH, 9K30 1
OHAOTCPMUYCCKUX PCAKIUAX.
TomnmBo (HePTH, yroib U METaH).
3arpsi3HEHUE BO31lyXa, CIIOCOOBI €ro
MIPEAOTBPALICHUS. Y CHIICHHE
MTapHUKOBOTO 3¢ deKTa, pa3pynieHue
030HOBOT'O CIIOSI.

JdeMoHcTpanuu

BsaumonetictBue dochopa, cepbl u
AKeJIe3a C KUCIOPOAOM (BO3MOXKHO
WCTIONIb30BaHUE BUICO-OMBITOB).
OmnpenerneHne coaepskaHus
KHCJIOPOJia B BO3YXE.

OmBITH, IEMOHCTPUPYIOLINE YCIOBUS
BO3HUKHOBCHHA U TPEKPAICHUA
TOpEHHs.

JlaGopaTopHble M IPaKTHYECKHE

XMMHYECKHE CBOMCTBA KUCIIOPOAA,
CcrocoOBI ero IMOTyYeHHS,
MPUMEHEHNE U 3HAYCHUE B IPUPOJE U
JKM3HHU YeJIOBEKA.

- CpaBHUBATH PEAKIUH TOPCHHUS U
MEUIEHHOTO OKHCIICHHS.

- Cobupatb nprOOPHI ISl TOTYIEHUS
KHCIJIOPOAa (BBITECHEHHEM BOJIBI U
BO3yXa).

- Pacnio3naBaThb ONBITHBIM MYTEM
KHCJIOPOZ.

- Mcnonb30BaTh XUMUYECKYIO
CHUMBOJIUKY JUJISl COCTaBJICHUsI (hOpMyIT
BEIIECTB, MOJIEKYJIIPHBIX yPaBHEHHH
XUMHUUYECKHX PEAKIHii C yyacTHEM
KHCJIOPOa.

- OOBCHATD CYIIHOCTb
9KOJIOTHYECKUX MPOOJIeM, CBSI3aHHBIX
C 3arpsiI3HEHUEM BO3yXa.

- CnetoBath mpaBmiIaM 0e30TacHOM
paboTHI B 1abopaTopuu Ipu
UCIIOJIb30BAaHUU XUMUYECKOM TTOCYIbI
1 000pyZ0BaHNUs, a TAKXKE IpaBUIaM
oOpalneHus ¢ TOpIOYNMH BEIECTBAMH
B OBITY.

- [InanupoBath 1 OCYLIECTBIISATH Ha
NPaKTHKE XUMHYECKHUE
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padoTHhI

Jlabopamopnulii onvim:
O3zHakoMIIeHHE ¢ 00pa3IaMy OKCHIOB.
Ipaxmuueckas paboma:.

Ne 3. TTonry4yenue u codupanue
KHCJIOPOJa, H3yICHUE €T0 CBOWCTB.
Bovtuucnenusn

— MOJICKYJISIPHOW MacChl KHCIOPOaa
¥ 030HA HAa OCHOBAaHWH aTOMHOI
MAacChl XUMHYECKOI'0 DJIEMEHTA

JKCIIEPUMEHTBI, IPOBOJUTH
HaOJTIOZICHUSI, AENATh BBIBOJBI IO
pe3yabTaTaM dKCIIEPUMEHTA.

- Y4acTBOBaTh B COBMECTHOU paboTe
B IpyIIIE.

- Micnonp30BaTh NPH BHINOIHEHHH
y4eOHBIX 3aJJaHUH U B IIpoLecce
HCCIIEA0BATEIBCKON AEATEIBHOCTH
Hay4HO-TIONYJIIPHYIO JIUTEPATYPy
XUMHYECKOTO COIEP KaHus,
CIIPABOYHBIEC MATEPUAIIbI, PECYPCHI
WHrepHera.

- BeicTpanBath pa3BEpHYyTHIE
MUCbMEHHBIC U YCTHBIE OTBETHI C
OTIopOit Ha HH(POPMAIHIO U3
y4eOHHKA U CTIPAaBOYHBIX
MaTepHUaoB, TPAMOTHO HCIOIb30BATh
M3Y4CHHBIN MOHATUNHBIN anmnapar
Kypca XUMHH

Tema 4. Bogopoa.
ITonsiTHe 0 KMCJIOTAX H
COJIAAX

(59)

Bonopon — aneMeHT u mpocroe
BellecTBo. HaxoxieHue B npupoje,
¢dusnUYecKre 1 XUMHIECKHUE
CBOMCTBa (Ha mpUMepe
B3aUMOJICHCTBUS C HEMETAIIJIAMH 1
OKCH/IaMH METAJIIIOB), IPUMEHEHHE,
CIIOCOOBI TIOJTyYEHUSI.

[TonsATue 0 KUCIOTaX U COJIAX.
JleMoHCcTpanum

- PackppiBaTh CMBICIT H3y4YaeMBbIX
MOHSTUHM U IPUMEHSTh 3TH MOHATHS
NIPY OTIMCAaHUU CBOWCTB BEILECTB U
UX MpEBpAaILEHUH.

- XapaKTepHu30BaTh (OMHCHIBATH)
¢du3nYecKue 1 XUMUYECKHUE
CBOHCTBa BOAOPO/Ia, CIIOCOOBI €To
MOJTy4eHHMs, IPUMEHEHHE.
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[Monyuenue, cobupanue n
pacrosHaBaHUe BOJOPOJA.
I'openue Bogopona.
BzaumonelictBue Bogopoaa ¢
oxcugoM menu(Il) .
JlaGopaTopHble M NpaKTHYECKHE
padoTHhI

JlabopamopHwiii onvim:
B3aumoneiicTBue KUCIOT €
MeTaJlIaMU.

Ipakmuueckas paboma.

Ne 4. Tlomyuenne u cobupanue
BOJIOPOJIa, U3YYEHUE €T0 CBOMCTB.
Buiuucnenusa

— MOJIEKYJIIPHOM Macchl BEIIECTBA
HA OCHOBaHUM ATOMHON MacChl
XMUMHUYECKHUX 3IEMEHTOB

- Cobupatb npubOp AJIs MOTYYEHHS
BOJIOPO/IA.

- Mcrionb30BaTh XUMHYECKYIO
CHUMBOJIUKY JUJISI COCTaBJICHUS
(bopMyI BEIIECTB, MOJIEKYIISIPHBIX
YPaBHEHUM XMMHUYECKHUX PEAKLMN C
y4acTHEM BOIOPOJa.

- CneroBath mpaBuiIaM 0e30macHON
paboThl B 1a00paTOpUu Mpu
WCTIONIb30BaHUN XUMHUYECKON
MOCYZBI ¥ 000pYJOBaHHMS, a TAKXKE
MpaBUjIaM OOPAIICHHUS C TOPIOUUMHU
BEIIECTBAMH B OBITY.

- [InanupoBath 1 OCYLIECTBIISATH HA
MPaKTHKE XUMHYECKUE
9KCIIEPUMEHTHI, IPOBOIUTH
HaOJIIOJICHHUSI, I€JIaTh BBIBOJIBI 110
pe3yJbTaTtaM KCIIEpPUMEHTA.

- YyacTBOBaTh B COBMECTHOM
pabote B rpymme

Tema 5. KoimuecTBeHHbIE
OTHOLIEHHUA B XMMHH

(44)

KonnuecTto Bemectsa. Mosb.
MounsipHas macca. 3aKkoH ABOTaipo.
MomnspHbiid 006EM Ta30B. Pacuérer o
XUMHWYECKUM yPaBHEHUSIM.
JemMoHcTpanust

OO0pa3ipl BemecTB KOJIMIECTBOM 1
MOJIb.

- PackpsiBaTh CMBICIT H3y4YaeMbIX
MOHSITUHN U IPUMEHSITH 3TH HOHSTHUS, &
TaK)KE U3YYEHHBIC 3aKOHBI H TEOPUH
JUTS PELICHUS PACYETHBIX 3a/1ad.

- Beraucnare MoIspHYyIo Maccy
BEIIECTB; KOJIMYECTBO BEIIECTBA,
00BEM Ta3a, Maccy BEIECTBa,
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Buoluucnenusn

— 00BEMa, KOJIMYECTBA BEIIECTBA
rasa 10 ero U3BECTHOMY KOJIMYECTBY
BEIIIECTBA WM 00BEMY;

00BEMOB Ta30B 10 YPaBHEHHIO
peaxImu Ha OCHOBE 3aKOHA 0OBEMHBIX
OTHOIIICHHI ra30B

- [IpoBoauTh pacu€rsl 1o
YPaBHEHHUSIM XUMHIECKUX PEaKIIHii:
KOJINY€ECTBA, 00BEMA, MaCCHI
BEILIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce
peareHTOB WM IPOJYKTOB PEaKIrH.
- BricTpauBath pazBépHyThIE
MIICbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOit Ha HH(POPMALHIO U3
yueOHHKa U CIIPAaBOYHBIX
MaTepuaioB, IPaMOTHO UCIIOJIb30BATh
M3Y4YCHHBIN MOHATUNHBIN annapar
Kypca XUMUU

Tema 6. Boga. PacrBopsl. Ilonsitue
00 ocHOBaHUSAX (5 U)

dusnueckre cBoiicTBa BOALI. AHAIN3
U CUHTE3 — METO/bl U3yUEHUS
COCTaBa BOJBI.

XHUMHYECKHE CBOMCTBA BOJbI
(peakiuu ¢ MeTauIaMH, OKCHIaMU
METaJJIOB ¥ HEMETAIIJIOB).

CocrtaB ocHoBauuil. [Tonsitue 00
WHUKATOpax.

Bona kak pactBoputeib. PacTBOpHI.
PacTBOpMMOCTH BEIIECTB B BOJIE.
HacrlmenHple ¥ HeHACBIIICHHBIS
pacTBopbl. MaccoBast 10Jisl BEIIeCTBa
B pacTBope.

Ponb pacTBOpOB B IpUpoOJE U B
JKU3HHU yesioBeka. KpyroBopor Boibl

- PackppIBaTh CMBICIT H3Y4aeMBIX
HOHATHH U NPUMEHATH 3TH MOHATUSA
TIPY OIMCaHWU CBOWCTB BEIIECTB U
UX [IPEBPALLEHUM.

- XapakTepHu3oBaTth (puznvecKkue u
XHUMHUYECKHE CBOUCTBA BOABI, €€ pOJIb
KaK PacTBOPHUTEINS B IIPUPOIHBIX
nporecca.

- CocTaBisiTh ypaBHEHHSA
XUMHYECKHUX PEaKIfii ¢ ydacTuem
BOJIBL.

- OOBACHATH CYyITHOCTD
9KOJIOTHUECKUX MPOOIIeM, CBSI3aHHBIX
C 3arpsI3HEHUEM NIPUPOJHBIX BOJ,
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B IIpupoAe. 3arpsi3HEHUE MPUPOAHBIX
BoJ. OXpaHa U 0YNCTKA IPHPOJHBIX
BOJI.

JdeMoHcTpauuu

DIEeKTPOIN3 BObI; CHHTE3 BOJBI;
B3aUMO/ICHICTBUE BOJBI C METAIAMH
(Na, Ca) (B0O3MO0>XKHO HCTIOJIb30BaHHE
BHCOMATEPHUATIOB).

PacTBOpeHue BelecTB ¢ pa3IUMyHON
PacTBOPUMOCTBIO.

HccnenoBanue pacTBOPOB KUCIIOT U
IIEI0YCH C MOMOIIBIO HHIUKATOPOB.
JlabopaTopHble U IPpaKTHYeCKHE
padoTHhI

Ipaxkmuueckas paboma:

Ne 5. IIpurotoBieHue pacTBOPOB C
OnpeaeEHHON MaccoBOU JoJei
PacTBOPEHHOTO BEIECTBA.
Buviuucnenusn

— C HCIIOJIb30BAHUEM TTOHSATHS
«MaccoBast JI0JIs BEIIECTBA B
pacTBOpe»

Coum (cpenHue): HOMEHKIIATypa,
CrocoOBI OTY4YEHHS,
B3aUMOJECHCTBUE COJIEH ¢ METa/IaMHu,
KHCJIOTaMH, IIEJI0YaMH U COJISIMHU.
I'eneTmueckast CBA3b MEXITY
KJIacCcaM¥ HEOPTaHUIECKUX
COEIUHEHNH.

CIIOCOOBI OYMCTKH BOJIBI OT
MIPUMECEH, MEPBI IT0 OXPaHE BOJ OT
3arps3HEHus.

- IVIAHUPOBATh M OCYLIECTBIIATH HA
MIPAKTUKE XUMUYECKHE
SKCIEPUMEHTBI, IPOBOJIUTH
HaOIIOEHNS, IETaTh BEIBOABI MO
pe3yabpTaTaM 3KCIEpUMEHTA.

- CriemoBaTh npaBmiIaM 0€30IacHOM
paboTsl B 1ab0OpaToOpuu Mpu
HCTIONIb30BAHMH XUMHIECKON TIOCY/IBI
U 000pyIOBaHHUS.

- IlpoBomnTe  BBIMHMCIEHHA C
IPUMEHEHHEM TIOHATUS «MaccoBas
JIOJIS BEIIECTBA B PACTBOPEY.

- Micionb30BaTh IpH BHINOJTHEHUH
y4eOHBIX 3a/laHUH U B TpoIiecce
HCCIIEI0BATEIbCKON AEATEIBHOCTH
HaY4HO-TIOIYJISIPHYIO JINTEPATYPY
XMMHUYECKOTO COJICpPKaHM,
CIIPaBOYHBIC MaTEPUAIIBI, PECYPCHI
Wurepuera.

- BricTpauBath pa3BEpHyTHIE
HMHCbMEHHBIE M YCTHBIE OTBETHI C
oTopoi Ha HH(POPMAITHIO U3
y4eOHHKa U CIIPABOYHBIX
MaTepHasoB, TPaMOTHO
HCIOJIb30BaTh U3YYEHHBIN
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JeMoHcTpanuu

OO6pa3iibl HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.
BzanmopaelicTBre pactBopa cepHOU
kucnothl ¢ okcugom Meau(Il) .
Peaxuus HelTpanuzanuu.
BriTecHenue oqHoro mertanina
JIPYTUM U3 pacTBOpa COJIH.
JlaGopaTopHble U IPpaKTHYeCKHE
padoTsI

Jlabopamopuvie onvimol.
B3aumoneicTBue KUCioT ¢
Metaimiamu. [lonyuenue
HEPACTBOPUMBIX OCHOBAHMM.
B3aumoeiicTBue HepaCTBOPUMBIX
OCHOBaHUU C KUCIIOTAMHU.
Paznoxxenne rugpoxcuna meau(1l)
[IpU HAarpEeBaHUU.

Ipaxmuueckasn paboma:

Ne 6 . Permenue skCriepUMEHTATbHBIX
3aza4 1o TeMe «OCHOBHBIE KJ1acChl
HEOPTraHUYECKUX COEIUHEHUI».
Bwiuucnenusn

— [0 YPaBHEHMUAM XUMHUYECKUX
peakiuit

TIOHATUMHBIN armapaT Kypca XUMHHI
- [Ipon3BOANTH BBIYHCIIECHUS 110
YPaBHEHHSAM XHUMUYECKUX PEAKIIHN.
- [ImaHnupoBaTh U OCYLIECTBIATH HA
MIPAKTHKE XUMUYECKHE
SKCHEPUMEHTBI, IPOBOIHUTH
HaOJI0ICHNS, 1e1aTh BEIBOIBI MO
pe3yabTaTaM dKCIEPUMEHTA.

- CnenoBaTh npaBmiaM 0€30macHOR
paboTsl B 1ab0OpaToOpuu Mpu
HCIONb30BaHUN XUMHYECKON MOCY b
1 000pYIOBaHMUS.

- Mcnonp30BaTh NpH BHIIOIHEHUH
y4eOHBIX 3a/laHUH U B TpOIiecce
HCCIIEA0BATENLCKON AEATENBHOCTH
HAY4YHO-TIOIYJIAPHYIO JINTEpaTypy
XMUMHYECKOTO COAEPIKaHus,
CIPaBOYHBIE MAaTEPUAIIBI, PECYPCHI
Hurepuera.

- BeicTpanBath pa3BépHyThIE
MMUCbMEHHBIE U YCTHBIE OTBETHI C
OIIOpO¥ Ha HH(POPMAIIHIO 13
y4eOHHKa U CIIPAaBOYHBIX
MaTepHajoB, TPAMOTHO
HCIO0JIb30BAaTh N3Y4YECHHBIN
NOHATUMHBIN annapaT Kypca XUMUHU

Pa3znen 3. llepuoguuecknii 3axon u Illepuognueckas cucrema xumnueckux djiementoB JI. U. MenaeneeBa. CtpoeHue
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aToMoB. XuMHYecKas cBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (15 1)

Tema 8. Ilepuoauyeckuii 3aK0H 1
Iepuonnueckas cucrema
XHUMHYeCcKHUX dJj1eMenToB /. K.
MennaeneeBa. CTpoeHue atoma (7 4)

[epBbIc MONMBITKH KIacCUUKAITTH
XUMHUUYECKUX 37ieMeHTOB. [loHsiTre 0
TPYIIax CXOMHBIX 3JICMEHTOB
(11e0YHbIC U IET0YHO3EMENbHbIE
METaJUIbl, TaJIOTE€Hbl, UHEPTHHIE
Tasbl).

DIeMEeHTBI, KOTOPBIE 00Pa3yroT
aM(pOTEPHBIC OKCHIIBI M THIPOKCHUIBI.
[lepnoanueckuii 3aKoH U
[Neprnomudeckas cuctema
XUMHUYECKHUX 3JieMeHToB []. U.
Mengeneesa. [lepruoapl, rpynisl,
noarpynnbl. GU3NYECKUI CMBICIT
MOPSAIKOBOTO HOMEpa dJIEMEHTa,
HOMEpPOB IIEPUOa U TPYIIIIEL.
Crpoenue aToMoB. CoCcTaB aTOMHBIX
saep. M30Tomnel. DNeKTpOoHHI.
CtpoeHune IeKTPOHHBIX 000JI04YEK
aTOMOB MEPBBIX 20 XUMUYECKUX
aneMeHToB llepuonnueckoit
cucremsl /1. V1. Menieneena.
XapakTepucTHKa XUMHIECKOTO
9JIEMEHTA TIO €ro MOJIOKEHUIO B
[Mepuoauueckoit cucreme 1. U.
Meneneena.

3nauenue [lepuoanyeckoro 3akoHa u
[Teproanueckoi cucTeMbl

- PackpsIBaTh CMBICT
NIEPUOJUYECKOI0 3aKOHA.

- IloHumaTs cymecTBoBaHuE
NEPUOINIECKOHN 3aBUCUMOCTH
CBOMCTB XUMUYECKHUX HJIIEMEHTOB
(M3MeHeHNe paTuyCcoB aTOMOB H
3IEeKTPOOTPHUIATEIBHOCTH) U UX
COCIMHEHUI OT MOJI0KEHUS B
NEPUOJUIECKON CUCTEME U
CTPOEHUS aTOMa.

- YcraHaBIMBaTh CBSI3b MEXIY
MOJIOKEHHUEM JIEMEHTA B
MEPUOIUYECKON CUCTEME U
CTPOEHHUEM €ero aroma (CoCTaB U
3apsz sapa, ooIIee YHcio
3JIEKTPOHOB U PaclpeesIeHUue UX 10
3JIEKTPOHHBIM CJIOSIM).

- [IporHo3upoBaTh Xapakrep
U3MEHEHHUS CBONCTB 3JIEMEHTOB U UX
COEJIMHEHUII 110 IPYIIIaM U
nepuogam Ilepuonnyeckoit
CHCTEMBI.

- XapakTtepuzoBaTh XHUMHUYECKHE
9JIEMEHTHI TIEPBBIX TPEX IEPHOMIOB,
KaJIHs, KaJbIHs MO UX MTOJIOKEHHIO B
Ilepuonuueckoir cucreme JI. H.
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XUMHMYECKHX IJEMEHTOB JJIst
pa3BuTHs Hayku U npaktukuy. 1. H.
MeHnneneeB — y4€Hblil, Iearor u
TrpaX<IaHUH.

JdeMoHCcTpauuu

Koportkonepuonnas u
JUTHHHOTIEpHOIHAS (POPMBI
Ilepuoauueckoi CUCTEMBL
XUMHUYECKHUX 3JieMeHToB []. U.
Menneneesa.

O3HakoMIIeHHE ¢ 00pa3aMu
METAJUIOB ¥ HEMETAIIIOB.
JlaGopaTopHble U IpaKTHYeCKHE
padoTsI

Jlabopamopmnuwiil onvim:
B3aumoneiicTBue ruipokcua UHKA
C pacCTBOpPAaMH KUCIIOT U LIeJIoueit

Menneneesa.

- CrnenoBarh mpaBmiaM 0Oe30MacHON
pabotrel B saboparopuu  TpHU
HCIIOJIb30BaHUH XUMHYECKOH
TTOCYBI U 000PYIOBAHHS.

- BricTpauBaTh pa3BEpHYTHIC
MMMCbMEHHBIE U YCTHBIE OTBETHI C
OIOpOH Ha HHPOPMAIIHIO U3
yueOHHMKA ¥ CLIPABOYHBIX
MaTepHaNoB, TPaMOTHO
HCIONb30BaTh U3Y4EHHBIN
NOHATUUHBIN anmnapar Kypca XuMUu.
- Mcnonp30BaTh NpH BHIIOIHEHUH
yueOHBIX 3a/laHUH TEKCThI yueOHHKa,
CIIPaBOYHBIC MaTEPUAJIBI
(ITepnogmyeckyro cucremy
XUMHUUYECKUX 35ieMeHToB [1. U.
Menzeneesa, TaOuILy
PacTBOPUMOCTH KUCIIOT, OCHOBAaHUH
H COJICH B BOJE,
JIEKTPOXUMUYECKHH P
HanpsHKEHUI METalioB).

- Micnionp30BaTh NpH BHITIOITHEHUH
y4eOHBIX 3aJJaHHUH U B TIpoIlecce
HCCIIE0BATENbCKON AEATENbHOCTU
HAyYHO-TIONYJISIPHYIO JIUTEPATYPy
XMUMHYECKOTO COAEPIKaHMUs,
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CIIPaBOYHBIC MAaTEPUAIIBI, PECYPCHI
WHurepuera

Tema 9. XumMHyeckas CBA3b.
OKHCJINTEIBHO-
BOCCTAHOBHMTEJIbHbIE peaKIMU

(89)

DNeKTPOOTPULATEIBHOCTh ATOMOB
XMMHUYECKHUX DJIEMEHTOB.
Xumuuaeckast CBsI3b (MOHHAS,
KOBaJICHTHAsI TTOJIIpHAs 1
KOBaJICHTHAS HETIOJISIPHAS).
CrerneHp OKHCIICHHUS.
OKHCINTETPHO-BOCCTAHOBHUTEIBHbIC
peaxmmu (OBP). Ipomeccsr
OKHUCJICHHUSA U BOCCTAHOBJICHHUS.
OKucIuTEeNy U BOCCTAHOBUTEIH.
JdemoncTpauuu
OKHCINTENTPHO-BOCCTAHOBHUTEIBHbIC
peakuum: TopeHne, peakiiuu
Pa3JIOKEHUS, COSTNHEHUS

- PackpbIBaTh CMBICI H3y4aeMbIX
MOHATUH.

- OnpenensaTs BUJ XUMHUYECKON
CBSI3U B COSTMHCHHH.

- OnpenensaTh CTENEHb OKUCICHUS
XMMHYECKOTO0 3JI€MEHTa MO
(dopMyIe ero coeTMHEHNUSI.

- OnpenensaTs 31eMEeHT (BEIEeCTBO)
— OKHUCIIUTENb U JJIEMEHT
(BeIecTBO) — BOCCTAHOBHUTEITb.

- OOBSICHATH CYIIHOCTH MPOLIECCOB
OKUCIICHHUS U BOCCTAHOBIICHUS.

- CoCcTaBNATh AIEKTPOHHEIH OaaHC
C y4€TOM YuClIa OTJAHHBIX U
TIPHUHSATHIX JIEKTPOHOB.

- CoCcTaBNATh ypaBHCHHE
OKHCIIUTETIHbHO-BOCCTAHOBUTEIBHOM
peaKIuu.

- Mcnonp30BaTh MpH BEITIOTHEHUH
y4eOHBIX 3aJ]JaHUI TEKCThI
y4e0HHKa, CIIPaBOYHbIE MaTepUAIIBI
(meprogYecKyIo CUCTEMY
XUMHUYECKuX dj1eMeHToB JI. U.
Menneneena, Ta0IHIly
pPacTBOPUMOCTH KHCIIOT, OCHOBAHUM
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U COJICH B BOJE,
IIEKTPOXUMHUUYECKHUH PsijL
HaNpsHKCHUH METaJIJIOB)
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9 KJIACC

(2 g B HEneIrO, Beero 68 4, n3 HUX 4 4 — pe3epBHOE BpeMs)

TeMbl, pacKpbIBaOLIHE
JaHHBIH pa3es NPporpaMMsbl 1
KOJINYeCTBO YaCOB, 0TBOANMOE

HA MX U3Y4YeHHe

OcHoBHOe coJepKaHHe

OcHOBHBIE BU/BI 1eSITEJILHOCTH
o0yuamuxcs

Paznen 1. BemecTBo M xumuyeckue peakuun (17 1)

IloBTOpeHue u yrayoJenue
3HAHUI OCHOBHBIX pa3/ejioB
Kypca 8 kiacca

(59)

IIepuoaudeckuii 3aKoH.
[lepronudeckas cucTeMa XMMUYECKUX
snemenToB . . Menzaeneena.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B
HW3MEHEHHMHU CBOMCTB XMMHYECKHUX
3JIEMEHTOB NEPBBIX TPEX NEPHOIOB,
KaJIusl, KaldbLUs ¥ UX COSTUHEHUI B
COOTBETCTBHH C ITOJIOKEHHEM
9JIEMEHTOB B NIEPHOANIECKON CHCTEME
U CTPOEHHEM HX aTOMOB.
Knaccudukanus 1 HoMmeHKIaTypa
HEOPraHUYECKHX BEIIECTB
(MexXayHapoIHas U TPUBHAIBHAS).
XUMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3INYHBIM KJlaccaM
HEOPraHUYECKUX COCAMHEHUH, NX
TeHETHUYECKas! CBSI3b HEOPTAHUIECKUX
BEIIIECTB.

- XapakTepu30BaTh XUMHIECKHE
3JIEMEHTBHI NIEPBBIX TPEX IEPUOLIOB,
KaJusl U KalbLUs 110 UX IOJIOKEHHIO B
ITepuopuueckoii cucreme 1. 1.
Menzeneesa.

- KnaccudumupoBats 1 Ha3bIBaTh
HEOpraHU4YecKHe BellecTBa U3YICHHBIX
KJIaCCOB.

- OnuchIBaTh 00IINE XUMHIECKNE
CBOMCTBA BEILLIECTB Pa3INYHbIX
KJIACCOB, MOJTBEPKIaTh CBOICTBA
MIPUMEPAMU MOJIEKYJISPHBIX yPaBHEHHI
XUMHYECKHUX PEaKIMH.

- OnpenensaTh BUJ XUMUYECKOW CBS3H
U THII KPUCTAIITMYECKON PEIETKH
BEIIECTBA.

- IIporHo3upoBath CBOICTBA BELLECTB B
3aBHCUMOCTH OT UX CTPOEHHUSI.

- BoicTpanBath pa3BépHYTHIE
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CtpoeHue BeliecTBa: BUIbI
XMMHUYECKOH CBSA3M M THITBI
KPHUCTAJUIMYECKUX PELIETOK.
3aBHCUMOCTb CBOMCTB BEIIECTB OT UX
CTPOCHHSI.

JdeMoHcTpanuu

1. Monenu KpUCTalNIM4eCKUX PEILIETOK
HEOPTaHNUUYECKUX BEIIECTB.

2. KopoTkonepuoHas u
JUTHHHOTICpHOAHAS (hopMBI
[eproandeckoit cHCTEMBI XUMHIECKUX
anemenToB JI. 1. MeHeneena

ITMCEMEHHBIE M YCTHBIE OTBETHI C
OTI0pO¥ Ha HH(pOPMANHIO U3 yueOHMKa
U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO
HCIIONIb30BaTh N3yYCHHBII
TIOHATHHHBIN anmapaT Kypca XHMHH.

- Micionb30BaTh IpH BHINOJITHEHUH
yueOHBIX 3a/laHUH U B MpoIiecce
HCCIIEI0BATEIbCKOM AEATEIbHOCTH
HaYYHO-TIOIYJISIPHYIO JINTEPATYPY
XMMHUUECKOTO COJICpPIKaHMUS,
CIPaBOYHbBIE MaTEPUAIIBI, PECYPCHI
Hurepuera

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH XUMHUYECKUX
peaxkuuii

(44)

Knaccudukanms XuMu4eckux peakiui
I10 Pa3IMYHBIM TIPU3HAKAM (TI0 YUCITY H
COCTaBY y4YacTBYIOIINX B PEAKLIUH
BEIIECTB, 110 TeIJIOBOMY 3 dexTy, 1o
N3MEHEHHIO CTENICHEH OKHCIEHUS
XMMHUYECKHX JIEMEHTOB, 10
00paTUMOCTH, 110 yYaCTHIO
KaTaJln3aTopa).

DK30- ¥ SHIOTEPMHIECKHE PEAKIIHH,
TEPMOXUMHYECKUE YPABHEHHS.
ITonsiTHE O CKOPOCTU XUMHUUYECKON
peaknuu. [ToHATHE O TOMOTEHHBIX U
reTepOreHHbIX peakiusx. [lonsruie 06
00paTUMbIX U HEOOPATUMBIX

- PackpbIBaTh CMBICIT U3y4aeMBIX
TIOHATUH U IPUMCHSITH 3TH HOHATHS
TIPH OTIMCaHHUH CBOUCTB BEIIECTB U MX
IIPEBPALCHUM.

- Kimaccudummposats xumudeckue
peaxIyy o pa3TNIHBIM IIPU3HAKAM.
- YcraHaBnmMBaTh 3aBUCHMOCTD
CKOPOCTH XUMHUYECKOU PEaKIIUH OT
pa3IHYHBIX (PAaKTOPOB.

- [IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX
MPEeBPALLEHUI B PA3IUUHBIX YCIOBUSX.
- OnpenensaTh OKUCIUTEND U
BoccranoButes B OBP.
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XUMHYecKHX peakiusx. [lonstue o
XMMHUYECKOM paBHOBecHH. DaKTOpHI,
BIIUSIIOIIME HA CKOPOCTh XMMHUYECKON
peaxIyy U MOJIOKEHHE XUMUYECKOTO
PaBHOBECHSL.
OKHCINTENTPHO-BOCCTAHOBHUTEIILHBIC
peaxmmu (3JEKTPOHHBIN OaTaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON
peakuun).

JdemoncTpauuu

1. 3aBUCHMOCTBH CKOPOCTH XHUMHUYECKOH
peaKkLuK OT pa3InuHbIX (PAKTOPOB.

2. Bo3aeiicTBue katanuzaTopa Ha
CKOPOCTb XUMHYECKOH peaKIIvy.

3. [Ipumepbr HEOOPAaTUMBIX U
00paTH-MBIX PEaKIUH.

4. CmelieHre paBHOBECUSI XMMHYECKOM
peaxImu.

Buviuucnenun

— KOJIMYECTBa BEIeCTBa, 00bEMa 1
Macchl peareHTOB WM MIPOAYKTOB IO
ypaBHEHHUSIM XUMHUYECKHX peaKkuuii

- CoCTaBIATH ANEKTPOHHBIHN OaaHC
peaxIuu.

- [Ipou3BOAUTH BEIUUCIICHUS 110
XUMHYECKUM ypaBHEHUSIM.

- BricTpauBaTh pa3BEpHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
OMopo¥ Ha HH(pOPMAIIHIO U3 yUycOHUKA
U CIIPaBOYHBIX MaTe€pPHajIoB, TPAMOTHO
HCIONb30BaTh U3Y4EHHBIN
MOHATUIHEBIN anmnapaT Kypca XUMHUH.

- Mcnonp30BaTh NpU BBIIOTHEHUH
y4eOHBIX 3alaHUH U B TIpoIiecce
UCCJIEIOBATEIBLCKOH NEATEIbHOCTH
HAYYHO-TNIOMYISPHYIO JIUTEPATYPY
XMUMHYECKOTO COAEPIKAHUs,
CIIPaBOYHBIC MaTEpUAIIBI, PECYPCHI
Hurepuera

Tema 2. DJIeKTPOTUTHYECKAS
aUccOnUAUA. XHMHYECKHe
peakuun B pacTBopax

(89)

Teopust 2IEKTPOTUTUUECKON
JUCCOIMAINH. DIEeKTPOIUTHI U
HERIEKTPOIUTHI. KaTHOHBL, aHHOHBI.
MexaHu3M TUCCOLMALUU BELIECTB C
Pa3IMYHBIMH BUIAMHA XUMHUYECKOH

- PackpbiBaTh CMBICI U3y4aeMBbIX
MOHATHUH, a TAKIKE CMBICI TEOPUU
JEKTPOIUTUIECKON JUCCOLMALIH.
- OOBACHATH MPHUIUHBI
3JIEKTPOIPOBOJIHOCTH BOJAHBIX
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cBs3u. CTeneHb JUCCOUAIUN.
CuibHBIE U cT1a0blIe AIIEKTPOIIHTHL
Peaxnyu noHHOTO 0OMEHA, YCIOBUS UX
nporekanusi. VloHHbIe ypaBHEHUS
peakuui.

XUMHYECKUe CBOHCTBA KHCIIOT,
OCHOBAHUU U COJIEH B CBETE
MIpeaCcTaBIeHAN 00
3JIEKTPOJIUTUYECKOU TUCCOLUALIAH.
Cpena pactBopa. [Tonsitue o
THIIPOJIA3E COJICH.

KauecTBeHHBIC peakIiy Ha KATHOHBI U
QHHOH.

JdeMoHcTpanuu

DnexTpudecKkas MIPOBOTUMOCTD
PacTBOPOB BEILECTB; ABHKEHUE NOHOB B
3NEKTPUYECKOM TIOJIE.

OMBITHI, WUTIOCTPUPYIOIINE TIPUIHAKT
MIPOTEKAHUS peaKIUi HOHHOTO OOMeHa.
OMnBITH IO ONPEETICHUIO CPE/IBI B
pacTBopax colei (XJopuaa HaTpus,
KapOoOHaTa HATPHSA, XJIOPHIA IUHKA).
JlaGopaTopHble U NpaKTHYECKHE
pa6oTsl

Jlabopamopuwiii onvim:

Peakiiun nonHoro oOMeHa B pacTBOpax
aeKkTponuToB: cynbdara menu(1l)

n mEnoun, kapOoHaTa HATPUs U COJIsI-

PacTBOpOB.

- CoCcTaBNATh YpaBHEHUS JUCCOIHAIIIH
KHUCJIOT, IIeJI0YEH U COJIeH, MTOJIHbIE U
COKpAIlEHHBIE HOHHBIE YPABHEHHUSI
XUMHUYECKUX pPEeaKLMi HOHHOTO
obOMeHa.

- [InanupoBatTh M OCYIIECTBIISITh HA
MIPaKTUKE XUMHUYECKHUE HKCIIEPUMEHTHI,
TPOBOJUThH HAOIFOICHUS, ACIaTh
BBIBOJIBI 110 pe3yJIbTaTaM
SKCIIEPUMEHTA.

- CriemoBaTh npaBmiIaM 0e30IacHOM
paboTsl B 1abOpaTopuu Npu
HCIOJIb30BAaHUU XUMHYECKOH MOCY bl U
o0opyIoBaHUS.

- POU3BOJIUTH BHIUUCIICHUS 110
XUMHUYECKUM YPaBHEHHSM.

- BrictpauBaTh pa3BEpHyThHIE
MUCHbMEHHBIE U YCTHBIE OTBETHI C
Ornopo¥ Ha HHPOPMAIIHIO U3 yueOHUKA
U CIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
UCIIOJIb30BaTh U3yYEHHBI
NOHATUUHBIN annapar Kypca XuMHUU.

- Hcnonb3oBarh pu BBITOJIHEHUU
y4eOHBIX 3aJaHHUH U B TIpoIlecce
HCCIIeIOBATEILCKON AEATENbHOCTH
Hay4HO-MONYJISIPHYIO JTUTEPATypy
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HOM KHCJIOTHI, peaKiysi HeHTpaau3aiuu
MEXIY THAPOKCHAOM KaJNs U COISIHOMN
KHUCJIOTOH.

Ipaxkmuueckas paboma:

Ne 1. Pemenue skcriepuMeHTaIbHBIX
3aj1a4 1o Teme.

Buviuucnenun

— TI0 YpaBHEHUSIM XUMHIECKUX
peaxkuui

XUMHUYECKOTr0 COAEpKaHMs,
CIIPAaBOYHBIE MaTepUabl, pECYpPCHI
Hurtepuera

Pasznen 2. HemeTannl 1 UX coeqxuHenus (24 1)

Tema 3. O0mas XxapakTepucTUKA
XMMHYeCKHX 3j1eMeHTOB VIIA-
rpynnbl. ['amorenst (4 1)

OOm1ast XxapaKTepUCTHKA TaJIOTCHOB.
Oco0eHHOCTH CTPOEHHSI aTOMOB 3TUX
9JIEMEHTOB, XapaKTepHBIC IJIsI HUX
cTeneHu okucneHus. CTpoeHue u
¢u3ndeckre CBOUCTBA MPOCTHIX
BEILIECTB — raJlOTeHOB. X UMHUYCCKHUE
CBOICTBa Ha TIpUMEpPE XJI0pa
(B3auMoieiicTBHE C METAJIAMH,
HEMETaJlJIaMH, [IeJI0YaMu).
Xnoposonopoa. ConsiHas KUCIIOTa,
XUMHUYECKHE CBONCTBA, MOJyYCHHE,
npuMeHeHne. KauecTBeHHBIE peakiim
Ha rajJoreHuIUOHEI.

JeiicTBUe XJIOpa U XJIOPOBOIOPOIA HA
OpraHu3M 4elioBeka. BaxkHelue
XJIOPUJIBI U UX HAaXOXKJACHHUE B IIPUPOJIE.
Jdemoncrpauun Buneomarepuansl:
rajoreHnl ¥ X COEIUHEHMUS.

- OOBsACHATH 00IIIE
3aKOHOMEPHOCTH B M3MCHEHUH
CBOWCTB HEMETAJUIOB U UX
COCIMHEHHH B Mpeeax MaJlbIx
MIEPUOJIOB U TJIABHBIX HOATPYIII
Ilepuoanueckoil cucTeMbl
XUMUYECKHUX 3JIEMEHTOB C yYETOM
CTPOCHUS MX aTOMOB.

- Xapaktepu3oBaTh (pusnyecKue u
XUMHYECKHE CBOUCTBA MPOCTHIX
BEIICCTB TaJOreHOB (Ha MpuMepe
XJIOpa) U CIOKHBIX BEIIECTB
(xsI0poBOIOpOIA, XIOPHUIA HATPHSA),
CHOCOOBI UX TOJTYYCHUS,
MIPUMEHCHHE ¥ 3HAYCHUE B IPUPOJIE
Y )KA3HU YEJIOBEKa .

- OnpenensaTh TaJOreHUI-HOHBI B
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OO0pa3s1pl XJIOPUIOB.

JlaGopaTopHble M MpaKTHYeCKHE
padoTHhI

JlabopamopHuiii onvim:
Pacnio3HaBaHue XJIOPUA-HOHOB.
Ipaxmuueckas paboma:

Ne 2. Tlomy4yeHre CONSIHON KUCIOTHI,
HU3ydeHHe €€ CBOMCTB.

Buviuucnenua

10 YpaBHCHUAM XUMHUYCCKUX peaKuHﬁ,
€CIIM OIVH U3 PEareHToB /1aH B
H30BITKE; 00BEMOB ra30B I10
YpaBHEHHIO PEaKIMH Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUH T'a30B

pacTBope.

- [InanupoBath 1 OCYLIECTBIISATH HA
MIPAaKTHKE XUMHYECKHE SKCIIEPUMEHTHI,
MIPOBOANTH HAOIOCHUS, AEaTh
BBIBOJIBI 110 pe3yJIbTaTamM
9KCIIEPUMEHTA.

- CnemoBath mpaBuiaM 0e30MacHOM
pabotel B maboparopum  TIpHU
HCTIONIB30BAaHMH XUMHUYECKOH IOCY IbI
1 000pYIOBaHMUS.

- BeicTpanBath pa3BEépHYyTHIE
IIICBMEHBIE M YCTHBIE OTBETHI C
OTIOPO# Ha HH(OPMAIIHIO 13
y4eOHHKA ¥ CIIPAaBOYHBIX MaTE€PHAJIOB,
TpPaMOTHO UCIIOJIb30BATh U3YUYCHHBIN
TMOHATHUHWHBIU alTiapaT Kypca XUMHU.

- UCII0JIB30BATh ITPU BBITIOJIHEHUN
y4eOHBIX 33/1aHUil U B TIpoLiecce
UCCJIEJOBATEIBLCKOH 1EATEIbHOCTU
HaY4HO-TIOMYJISIPHYIO JINTEPATYPY
XMMHUYECKOTO COJCPKaHM,
CIIPaBOYHBIE MaTEPUAIIBI, PECYPChHI
WHurepHera

Tema 4. O0as XapaKTepUCTUKA
XMMHYECKHX 3JIeMeHTOB VIA-
rpynnel. Cepa u e¢ coefHeHUS

(59)

OOmas xapakTepHUCTHKa 3JIEMEHTOB
VIA-rpynmsl. OcoOeHHOCTH CTPOSHUS
aTOMOB JTHX 3JIEMEHTOB, XapaKTEpHBIE
JUTS HUX CTENICHHW OKHCIICHHUS.
Crpoenne u pru3nyecKie CBOWCTRA

- OOBsACHATH 00IIIHE
3aKOHOMEPHOCTHU B U3MEHEHUH
CBOWCTB 211eMeHTOB VIA-rpymnmnsl
U UX COEIMHEHUN

C Y4ETOM CTPOEHUSI UX
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MIPOCTBIX BEIIECTB — KUCIIOPOAA U
CEpBHI.

AuoTponHbie MoAU(pUKAINT
KHCJIOPOZA M CEPBl. XUMHUIECKHUE
cBoiicTBa ceprl. CepoBOIOPOS,
cTpoeHue, PU3NUECKHE U XUMHYECKHE
cBoiicTBa. OKCHABI CEPHI KaK
MIPEACTABUTENHN KUCIOTHBIX OKCHIOB.
CepHas kuciora, pu3HYecKue u
XUMHUYECKHe CBOMCTBaA (00IIre Kak
MIPEACTaBUTENS Kilacca KHCIOT 1
crienuduyeckue), NpUMEeHEHHE.
XUMUYECKUE PEAKIIUH, JICIKALINE B
OCHOBE NTPOMBIIIUICHHOTO crIocoda
NOJIyuCHUA cepHoﬁ KHCJIOTHI.
Amnmapathl ¥ IPOTEKarolue B HUX
TIporecchl (Ha IpH- Mepe
HPOHU3BOJICTBA CEPHOU KUCIOTHI). Comun
CEpPHOU KUCIOThI, KAYECTBEHHAS
peaknus Ha cyJb(aT-HnoH.
Haxoxnenue cepbl u €€ COeIMHEHUI

B IPUPOJIE . XMMHUUECKOE 3arpsi3HEHUE
OKpYKalOIIeH Cpezibl COSIMHEHNUIMU
cepsl (KUCIOTHBIE JOXKIH, 3arpsI3HEHNE
BO37yXa ¥ BOZOEMOB), CIOCOOBI €ro
NpeaoTBpaLCHus.

JdemoHcTpanuu

Kosureknnu (BugeoMaTepHasl): cepa u

aTOMOB.
- Xapakrepu3oBaTh

¢u3ndeckre 1 XUMHICCKIE
CBOMCTBA MPOCTOTO

BEIIECTBA CEPHI U e€

COC/IMHEHHIT (CepOoBOOPO/a,
OKCHJIOB CepBI, CEpHOM

KHCJIOTHI, CYJIb(aToB),

CIIOCOOBI UX TIOJTyYEHUS,
MIpUMEHEeHNE U 3HAYCHHE B
NPUPOJIE U KU3HU YEIOBEKA.

- OnpenensiTh HaJTHIue
CyIb(aT-MOHOB B PacTBOPE.

- OOBSCHATH CYIIHOCTD
9KOJIOTHYECKUX TIPOOIIEM,
CBSI3aHHBIX C IIepepaboTKOMH
COCJIUHEHUI CEpBI.

- [ImaHpOBaTh U OCYIIECTBIATH HA
MPAKTHKE XUMUIECKHE
OKCIICPUMEHTHI, IPOBOJAUTH
HaOJIIOEHNsI, I€JIaTh BBIBOJIBI 110
pe3yiIbpTaTaM SKCIIEpUMEHTA.

- CnenoBaTh mpaBmiIaM 0€30TacHOR
paboTsl B 1ab0OpaTOpuu Mpu
HCTIOJIb30BaHUN XUMHYECKON TTOCYIBI
U 000pyIOBaHHUS.

- MPOMU3BOJUTH BBIYHUCIICHUSA 110
XMMHYECKUM YPaBHEHUSIM.

- Ucnonp3oBaTh IIPpX BBITIOJTHEHU N
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e€ coeMHEHUS.
OOyrimBaHne caxapa 1o AeHCTBHEM

KOHHCHTpHpOBaHHOﬁ CepHOI‘/‘I KHUCJIOTHI.

JlaGopaTopHble M MpaKTHYeCKHE
padoThI
Jlabopamopmvie onvimol:
OOHapyxeHue Cynb(haT-HOHOB.
BsanmopnetictBue pazbaBieHHON
CEpPHOU KUCIOTHI C IIUHKOM.
Buviuucnenun

- IO YPaBHCHUAM XUMHWYCCKUX PCAKIINU,
MAacCOBOM JI0JIM BBIXO/1a MMPOAYKTA
peaximn

yUeOHBIX 3a/IaHUI TEKCTHI yUcOHUKA,
CIIPAaBOYHBIE MaTepUaIbI
(ITeproguyeckyro cucTeMy
XUMUYecKux 3nemeHnToB Jl. U.
Memnneneesa, TabIHILy
PacTBOPUMOCTH KHCIIOT, OCHOBaHUMN
U COJIEHN B BOAE, dIEKTPOXUMHUYECKUMN
P HaNIPSDKEHUH METAJUIOB).

- Mcnonb30Bath MpH BBHITTOJIHEHUU
yueOHBIX 3a/laHUi U B MpoIiecce
HCCIIEIOBATEIBCKON NeATETbHOCTH
Hay4HO-NONYJISIPHYIO JTUTEPATypy
XUMHUYECKOIO COZIEp>KaHus,
CIIPaBOYHbBIE MaTEpUAIIbI, PECYPCHI
WHurepHera

Tema 5. O0mas xapakTepucTUKA
XHMHYECKHX 3J1eMeHTOB VA-
rpynnsl. A3ot, pocdop u ux
coequHenus (7 9)

OO1as XxapakTepUCTHKa 3JIEMEHTOB
VA-rpynnsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB ATHX JJIEMEHTOB, XapaKTePHBIC
JUTSL HUX CTETICHH OKHCIICHUS.

A30T, pacpocTpaHEeHHUE B IPHUPOJIE,
(u3nvecKkre M XMMUIECKHE CBOWCTBA.
KpyroBopoT azota B pupoe.
AMMUaK, ero pu3ndecKue u
XMMHUYECKHE CBOHCTBA, OJTYYCHUE U
npuMeHeHne. Coar aMMOHUS, UX
¢dusngeckne

1 XUMHUYECKHE CBOICTBA, MPUMEHEHHE.

KauecTBennas pPEaKrsA Ha MOHBI

- OOBSCHATH O0IIME 3aKOHOMEPHOCTH
B U3MECHEHUH CBOICTB 2JIEMEHTOB
VA-rpynnsl 1 X COEJUHEHHH ¢
y4E€TOM CTPOCHHUS X aTOMOB.

- XapakTepu3oBath (pruznueckue u
XMMHUYECKHE CBOMCTBA MPOCTHIX
BemiecTB a3ora u hocdopa u ux
coeIMHEHUH (aMMHUaka, coyiei
AMMOHWUSI, Q30THOM KHUCIIOTHI,
HUTpPATOB, okcuna dpocdopa(V) u
(hocdopHoit kucnoTel, pocdaTon),
CHOCOOBI X TOTy4EHUs, IPUMEHEHNE
Y 3Ha4YCHHE B IPUPOJE M KHU3HU
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AMMOHHUSL.
A30THas KucnoTa, eé pu3ndeckue u
XUMHUYECKHe CBOHCTBA (00IIre Kak
MIPEACTaBUTENS Kilacca KHCIIOT U
cnennduyeckue). Menonssosanue
HHUTPATOB ¥ COJIEH aMMOHHS B KQUueCTBE
MHUHEPAIbHBIX y00pEHHUI.
XUMHYECKOE 3arps3HeHHE OKPYKar0-
e cpe/ibl COeqMHEHUIMHE a30Ta
(KHCIIOTHBIE IO/, 3arPsI3HEHHUE
BO3/1yXa, TIOYBbI U BOJIOEMOB).
docdop, amnoTpornHbie MoAUDUKAIINT
bocdopa, Gpu3ruecKre U XUMHUCCKUEC
CBOMCTBA.

Oxcun dhochopa(V) u pochopHas
Kuciora, GU3NYECKUe 1 XUMUYECKHUE
CBOiicTBa, mosyueHue. Kauectsennas
peaxmmst Ha GpocdaT-HOHBL.
Hcnonp3oBanue GocdaroB B KauecTBe
MUHEPATHHBIX YI00PEHU.
3arpsi3sHeHHE IPUPOTHBIX BOJTOEMOB
¢docharamm.

JdeMoHcTpanuu

Komnekiuu: hochop u ux coeTUHCHHUS.
B3aumopnelicTBue KOHLIEHTPUPOBAHHOM
A30THOM KHUCIIOTBI C MEJIBIO.
JlaGopaTopHble U NpaKTHYECKHE
padoTsbl

Jlabopamopnvie onvimoi:

YeJIoBeKa.
- OnpenensiTh MOHBI AMMOHUS 1
¢docdar-noHEI B pacTBOpE.

- OOBSCHATH CYIIHOCTD
9KOJIOTMYECKUX MPOOJIeM,

CBSI3aHHBIX C HAXOXX/ICHHEM
coelMHeHui azora u gocdopa B
OKpYXKarolliei cpere.

- [InannpoBaTh M OCYIIECTBIATH HA
MIPAaKTHKE XUMHIECKHE
9KCTIEPUMEHTHI, IPOBOANTH
HaOTIONEHNS, AENaTh BEIBOJBI MO
pe3ynbTaTaM KCIIEpUMEHTA.

- CriemoBaTh npaBmiIaM 0e30IacHOM
paboTsl B 1ab0OpaTopuu Mpu
UCIIOJIb30BaHUU XMMUYECKOHN MOCY IbI
U 000pyIOBaHHUS.

- [Ipon3BOUT BBIYHCIICHHS 110
XMUMHUUYECKUM YPaBHEHHUSIM.

- Mcrionib30BaTh MY BHIOJIHEHUH
y4eOHBIX 3a/laHUH TEKCThI yueOHHKa,
CIpaBOYHBIE MaTEPUaJIbI
(TepnoauIecKyro CHCTEMY
XUMUUYECKUX 35iemeHToB [1. U.
Menzeneesa, TaOuILy
PacTBOPUMOCTH KHCIIOT, OCHOBaHHUH
U COJIEH B BOJIE, DJIEKTPOXUMHUUECKUH
PsI HaNPsDKEHUH METaJlIoB).

- Micrio1b30BaTh NpH BBINOJIHEHUH
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1. BsauMmopeiicTBue colel aMMOHMUS C
HIENOYBIO.

2. O3HaKoOMJIEHUE ¢ 00Opa3LamMu
a30THBIX U (OCHOPHBIX YIOOPEHUH.
Ipaxmuueckas paboma:

Ne 3. [lomyuenne aMmMuaka, H3yIeHHE
€ro CBOJCTB.

Buviuucnenun

— TI0 YpaBHEHUSIM XUMHIECKUX
peakiui

y4eOHBIX 33/1aHUI U B TIpo1Iecce
HCCIIEN0BATEILCKON IEITENLHOCTH
HAYYHO-TIONYJISIPHYIO JTUTEPATYPY
XUMHYECKOTO COICPIKAHUS,
CIPABOYHBIC MATCPUAIIBI, PECYPCHI
Hurtepuera

Tema 6. O611as1 XapaKTepUCTUKA
XUMHUYECKHUX 3jieMeHTOoB IVA-
rpynmsl.

Yriepoa u kpeMHHI U UX
COCIMHCHUSA

(81)

VYrnepon, aanoTponHbIe

Mo uduKaIMy, pacpoCcTpaHeHHEe B
npupojie, GU3MYecKue 1 XUMHYECKUE
CBOWCTBA.

Ancop6mms. Kpyrosopor yriepona B
MIpUpoJIE.

Oxcuap! yriepona, ux Gu3ndeckue u
XMMHUUYECKHE CBOMCTBA, UX JICHCTBIE Ha
HBbIE OPTaHNU3MBbI, IIOJTYICHHUE U
IIPUMEHEHHE. DKOJIOTHYECKNE
Ipo0IIeMBI, CBSI3aHHBIE C OKCHIOM
yraepona(IV); runoresa riaobansHOro
HOTETUICHHS KITUMAaTa; TapHUKOBBIH

3¢ exT.

VYronpHas KHCJIOTa U €€ COJTH, UX
(usrueckre U XUMUIECKUE CBOMCTBA,
MIOJTy4eHHUEe ¥ IPUMEHEHHE.
KauecTBeHHas peakuus Ha
KapOOHAT-MOHBI.

- OOBsACHATH 00IIIE
3aKOHOMEPHOCTH B U3MECHEHUH
CBOWCTB 311eMeHTOB IV A-rpymnmns! u
HX COCIMHEHUH C y4ETOM CTPOCHHS
HX aTOMOB.

- XapakTepH3oBaTth (pru3nvecKue

1 XUMHUYECKHE CBOHCTBA MPOCTHIX
BEIIIECTB YIJIepo/ia ¥ KPEMHHS U UX
COeIMHEHNH (OKCHIOB YIiepoaa,
YTOJIBHOW KHCIOTHI, KApOOHATOB,
OKCHU/Ia KPEMHUS, KPEMHUEBOU
KHCIIOTBI, CHIIMKATOB), CIIOCOOBI UX
TIOTy4eHHsI, TPUMEHEHHE U 3HAUCHHE
B IIPUPOJIE U KU3HH YEJIOBEKA.

- OnpenensaTh KapOoOHAT- U
CHJIMIKAT- HOHBI B PACTBOPE.

- OOBACHATH CYITHOCTH
9KOJIOTHYECKUX TPoOIIeM,
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Hcnonp3oBaHue KapOOHATOB B OBITY,
MEIHIIMHE, MIPOMBIIIJICHHOCTH,
CEJILCKOM XO3SMCTBE
[lepBoHaUYaNBEHBIC TOHATHS 00
OpPraHMYECKUX BEIIECTBaX KakK O
COCIMHEHMX YTIIepoaa: 0COOCHHOCTH
cocrasa u ctpoenus. [lonstue o
OHOJIOTMYECKH BayKHBIX BEILIECTBAX:
KHpax, OenKax,

yrieBoaax. MarepuaabHOE €THHCTBO
OpPraHUYECKUX U HEOPTAHUICCKHUX
COCIUHCHUM.

Kpemuuid, ero ¢pusznueckue u
XIMHUYECKHE CBOUCTBA, IOJTYICHUE H
MIPUMCHCHHE B 3JICKTPOHUKE.
CoenuHEeHUS KPEMHUS B IPUPO/IE.
Oourre mpeacTaBIeHUs 00 OKCHIE
kpeMHIA(IV) 11 KpEeMHHEBOH KHCIIOTE.
CHUIIMKAThI, UX UCIIOJB30BaHKE B OBITY,
MEIUIITHE, TPOMBIIIICHHOCTH.
Baxxneiiue cTpouTesbHbIe
MaTepHasbl: KepaMHuKa, CTEKIIO,
LIEMEHT, OETOH, JKelIe300€TOH.
[Ipob6nemsr Oe30macHOro
HCIOJIb30BaAHUS CTPOUTEIBHBIX MaTe-
pHAIOB B OBCEIHEBHOM KHU3HH.
JeMoHcTpauuu

CBSI3aHHBIX C HAXOXK/ICHHEM
YTJIEKUCIIOTO Ta3a B OKPYKaroIeH
cpezne.

- MnmroctpupoBaTth B3anMOCBSI3b
HEOPraHUYECKUX COCINHEHNH
yriaepoja U OpraHHueCKUX BEIIeCTB.
- [InannpoBaTh 1 OCYLIECTBIATE HA
MIPAaKTHKE XUMHIECKNE
9KCTIEPUMEHTHI, TPOBOANUTH
HaOTIONEHNS, AENaTh BEIBOJBI MO
pe3ynbTaTaM KCIIEpUMEHTA.

- CnenoBaTh mpaBmiIaM 0€30TacHON
paboTs! B mabopaTopuu Ipu
UCIIOJIb30BaHUU XMMUYECKOHN MOCY IbI
U 000pyIOBaHHUS.

- Micrionb30BaTh IpH BHINOJITHEHUH
y4eOHBIX 331aHUI TEKCTHl yueOHHUKa,
CIPaBOYHbBIE MaTEPUAIIBI
(ITepnogmueckyro cucremy
XUMUUYECKUX 351eMeHToB [1. U.
Memnpeneesa, Ta0aUILy
PacTBOPUMOCTH KHCIIOT, OCHOBaHHUH
1 CcOJIeH B BOZE, SIEKTPOXHUMUIECKUH
PAA HaIpSKEHUH METaJIIOB).

- Micrionb30BaTh NpH BHINOJIHEHUH
y4eOHBIX 3a/laHUH U B TpoIiecce
HCCIIeIOBATEILCKON AEATENbHOCTH
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Mopenu KpUCTaUIMYECKUX PEMIETOK
anMasa, rpauTa, MOJIEKYJIbI
¢ymrepeHa.

AncopOrust pacTBOPEHHBIX BEIIECTB
aKTUBHUPOBAaHHBIM yruIEM. IIpoTusoras.
BuneomaTepuansl: CUIMKaTHAS
IIPOMBIIIIEHHOCTb.

Mopenu MoJIeKyJl OpraHHUeCKUX
BEIIIECTB.

JlaGopaTopHble M NpaKTHYeCKHe
padoThI

Jlabopamopuwiii onvim:
KauecTBeHHas peaknus Ha
KapOOHAT-HOH.

IIpaxmuueckue pabomoi:

Ne 4. TlonyueHue yriekucaoro rasa.
KauecTBeHHas peaknus Ha
KapOOHAT-HOH.

Ne 5. Pemienue sxcnepuMeHTaNbHbBIX
3aja4 1o Teme «Hemeramnbn.
Buiuucnenus

— [0 YPaBHEHUSAM XUMHUYECKUX
peaxIuii, eCIM OIMH U3 PEareHTOB J1aH
B BUJIE BOJHOT'O PacTBOpa C U3BECTHOMU
MacCOBOM fonei

HAy4YHO-TIOMYJISPHYIO JTUTEPATYPy
XUMHYECKOTO COAEPIKaHUs,
CIIPaBOYHBIC MaTEPUAIIBI, PECYPCHI
WHurepuera

Paszgen 3. MeTaajabl M HX COeAMHEHUS

20 1)

Tema 7. O01ue cBoiicTBa
METANJIOB

06111351 XapaKTCpUCTHKAa XUMHNYICCKUX
OJICMCHTOB — MCTAJIZIOB HA OCHOBAHHUH

- PaCKpBIBaTI: CMBICJI U3Yy1a€MbIX
MOHATHH 1 MPUMEHATH OTU TIOHATUSA
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(4 4)

ux nosioxenus B [lepuoguueckoit
CHCTEME XUMHUUYECKUX DJICMECHTOB

. . MenzeneeBa u CTpOEHUS aTOMOB.

Crpoenue MeTaioB. Metammnaeckas
CBSI3b U METaJUTMYecKas
KPUCTaJUTUYCCKAs PEIIETKA.
DICKTPOXUMUYCCKHUN PSIJ] HATTPSHKCHHUN
MeTaioB. Ousnyeckre 1 XUMHUECKUE
cBoiicTBa MeTasutoB. OOIIHE CITOCOOBI
MOJTyYCHHUST METAJIIOB.

[TonsTHE 0 KOPPO3UH METAIUIOB U
OCHOBHBIE CITOCOOBI 3aIUTHI OT
koppo3un. CraBsl (CTaib, 9yTYH,
JIOPAIIOMUHUN, OpOH3a), UX
IIpUMEHEHUE B OBITY U
TIPOMBIIIIICHHOCTH.

JdeMoHcTpanuu

OszHakoMIIeHHE ¢ 00pa3aMu METAIIIOB
U CIUIABOB, UX (PU3UUECKHUMU
cBoMicTBaMu. Mojenu
KPUCTaJUTHIECKUX PEIIETOK METAIIJIOB.
Buneomatepuansl: Kopposus
METAILIOB.

JlaGopaTopHble M IPaKTHYECKHE
padoTnbl

Jlabopamopuvie onvimol:
O3HakoMIIeHHE ¢ 00pa3IaMu CIIABOB

MIPY OTMCAHHUU CBOWCTB BEUICCTB U
UX NpeBpalleHuH.

- OOBACHATH OOIIHE
3aKOHOMEPHOCTH B H3MCHCHUU
CBOMCTB 3JICMEHTOB-METAJIJIOB M MX
COCJIMHCHUI C YIETOM CTPOCHHUS MX
aTOMOB.

- XapaKTepHu30BaTh CTPOCHHE
METaJUIOB, 001Me HU3MYECKUE U
XUMHUYECKHE CBONCTBA METAJIIOB.

- XapaxkTepHu3oBaTh 00LIHe CIIoCOOBI
MOJIY4CHHUS METAJLJIOB.

- CriemoBaTh npaBmiIaM 0e30IacHOM
paboTsl B 1ab0OpaTopuu Mpu
UCIIOJIb30BAaHUH XUMUICCKOHN MOCYIbI
1 000pYIOBaHMUS.

- [Ipon3BOANTH BEIYUCIICHUS 110
XUMHYECKUM YPaBHECHUSIM.

- Mcnop30Bath MPH BBITOTHEHUH
y4eOHBIX 3aIaHUH TEKCTHl ydeOHHUKa,
CIPABOYHbBIC MATEPUAIIBI
(ITeprogudeckyro CHCTEMY
XUMHU4YecKux snemeHToB . U.
MemnneneeBa, TaOIUIY paCTBOPH-
MOCTH KHCJIOT, OCHOBAHUM U COJICH B
BOJIC, ICKTPOXUMHYCCKHUH PSIIT
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METAaJIOB.
3aBUCHMOCTH CKOPOCTH  peaKIiH
MeTajlla C KHCIOTOH OT TPUPOABI
MeTalia.

Butuucnenusn

— 110 YpaBHEHUSIM XUMUYECKUX
peaxImii, ecIi OIUH U3 PEareHTOB
COJICPKHUT TIPUMECH

HATPSKCHUN METaJIIOB).

- Mcnonp30BaTh MpU BBITIOTHCHUH
y4eOHBIX 33/IaHUI U B TIpoIIecce
HCCIIEN0BATEILCKON IEITENLHOCTH
HAYYHO-TIONYJISIPHYIO JTUTEPATYPY
XUMHYECKOTO COICPIKAHUS,
CIIpaBOYHBIC MAaTEPUAIBI, PECYPCHI
Hurtepuera

Tema 8. Ba:kHelue MeTaILI U

HUX COCINHCHUSA
(16 1)

[llenounsie meTamisl. [lonoxxenue B
[lepnoguueckoil cuCTEME XMMUUECKHUX
snemenToB . . Menzaeneena,
cTpoeHue atoMoB. Haxoxienue B
MIPUPOJE.

dusnyecKue u XMMHUYECKHIEe CBOMCTBA
(1a npumepe HaTpus U Kanus). OKCHIIBI
Y THUJIPOKCHJIBI HATPUS U KA.
[IpumeHeHue HIeI0UHBIX METAIIIOB U
WX COSIMHECHUH.

[llenouno3eMenbHBIE METAJUIBI MarHUI
U KaJIbL1i, CTPOEHUE aTOMOB.
ITonoxenue B Ileprogunueckoit
crucTeMe XUMHUYecKkux aiemenToB 1. M.
Menneneesa.

Haxoxznenue B npupone. dusnueckue
W XUMHUYECKHe CBOMCTBa. BaxkHelue
COEIMHEHUS KabIHs (OKCHUI,
THIPOKCHJL, conn). JKECTKOCTH BOJBI U

- OOBACHATE OOIIHE
3aKOHOMEPHOCTH B M3MCHEHUH
CBOMCTB 2JICMCHTOB-METAIIJIOB B
IPyMIax U UX COCTUHCHUN C
yIETOM CTPOCHUS WX aTOMOB.

- XapakTepu30BaTh (pU3HIeCcKe U
XUMHYECKHE CBOUCTBA MPOCTHIX
BEIIECTB METAJUIOB U MX
coeMHeHUH (OKCHIOB,
THUAPOKCHUJIOB, COJIEH), CIOCOOBI MX
MOJIY4CHUs, MPUMEHEHHE U
3HAYCHHE B MPUPOJIE U KU3HH
YeJIoBeKa.

- pacmo3HaBaTh C MOMOIIBIO
KaueCTBEHHBIX PEaKIHI HOHBI
METAJIJIOB (Marausi, aJlOMUHUS,
LIMHKA, XKelle3a, MeJIH).

- [ImaHupoOBaTh M OCYMIECTBIATH HA
MPAKTHKE XUMUYECKHE
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CIIOCOOBI €€ yCTpaHEHHUSL.

Amomunuii. [Tonoxenue B
Ilepuoauueckoit cUCTEME XUMUUECKHUX
anemeHToB /. . Menpaeneena,
CTPOEHHE aToMa.

Haxoxznenue B npupone. dusuueckue
U XUMHUUECKUE CBO¥CTBA. AM(OTEpHBIE
CBOICTBa OKCHJA U TUAPOKCUAA.
Keneso. [lonoxenue B
ITepuoguueckoi CUCTEME XUMHUUECKHUX
snemenToB [. . Menzaeneena,
cTpoenue aroma. Haxoxzaenue B
npupoje. Puznveckrue 1 XUMHUIECKHE
cBoiicTBa. OKCHUIIBL, TUIPOKCHUIBI U
commu xene3a(1l)

u xene3a(Ill).

JdeMoHcTpanuu

BzaumonelicTBre HaTpus ¢ BOJOI.
OxparvBaHue MIaMeHH HOHAMU
HaTpHsl U KaJusl.

OxparvBaHue MIaMeHH HOHAMU
KaJIbLIUS.

BzaumonelicTBre okcuaa Kajablus ¢
BOJIO1.

Buneomarepuansl: TopeHHe Kele3a B
KHUCIIOPOJIE U XJIOpe

JlaGopaTopHble M NPaKTHYECKHE
padoTsl JlabopamopHsie onvimol.

9KCIIEPUMEHTHI, IPOBOAUTH
HaOTIONEHNS, AENaTh BEIBOABI MO
pe3ysbTaTaM SKCIIepUMEHTA.

- CnenoBath mpaBuiIaM 0e30MacHOM
pabotel B maboparopum  TpHU
UCIIOJIb30BaHMH XMMHUUYECKOI IOCY IbI
1 000pyJI0BaHuSI.

- IIpowsBoanTh BBMHCIEHHUS MO
XUMHUYECKUM YpaBHCHUAM

- BricTpauBath pa3BEpHyTHIE
ITICEMEHHBIC M YCTHBIE OTBETHI C
OTIOPO# Ha HH(OPMAIIHIO 13
yueOHHMKA ¥ CLIPABOYHBIX
MaTepHaJIOB, TPAMOTHO
HCTIONB30BATh N3yUCHHBII
NOHATUHHBII anmnapar Kypca

XHMUH.

- Micrionib30BaTh pH BHINOJTHEHUH
y4eOHBIX 33/1aHUi U B TIpoLiecce
UCCJIEJOBATEILCKOH EATEIbHOCTH
HaY4HO-TIOMYJISIPHYIO JINTEPATYPY
XHUMHYECKOTO COAEPIKaHUs,
CIIPaBOYHBIC MaTEPUAIIBI, PECYPCHI
Hurepuera

60




O3zHakoMJIeHHE ¢ 00pa3aMu
QTIOMUHHUS U €TO CIUIaBOB.
AmOoTepHBIE CBOWCTBA THAPOKCHIA
ATIOMUHHUSL.

KauecTBeHHbIE peakIuy Ha HOHBI
xKesesa.

Ipaxkmuueckue pabomoi:

Ne 6. XKécTkoCTb BOIBI K METOBI €6
YCTpaHEHHSI.

Ne 7. Pemienue skciepUMEHTaIbHbBIX
3a7a4 1o Teme «MeTably.
Buviuucnenusn

10 YpaBHCHUAM XUMHUYCCKUX peaKuHﬁ,
€CIIM OIVH U3 PEareHToB /1aH B
M30BITKE WU COAEPIKUT IPUMECH;
MAacCOBOM JI0JIM BBIXO/1a MMPOAYKTA
peaxIuu

Pa3nen 4. Xumus u okpy:kamomnias cpeaa (3 q)

Tema 9. BemmecTBa u MaTepuaIbl
B JKM3HH YeJI0BeKa
(3 9)

HoBple MaTepralsl 1 TEXHOIOTHH.
BemectBa 1 MaTepuasl B
MTOBCETHEBHOM KU3HH YEIOBEKA.
Xumus U 310pOBBE.

be3onacHoe NCIIOIB30BaHUE BEMIECTB U
XUMHWYECKHUX PEaKINii B OBITY.
IIpupoaHble HCTOUHUKHU
YTIEBOIOPOAOB (Yroib, MPUPOTHBIN
ra3, He(Tb), MPOIYKTHI UX
nepepaboTKH, UX pojb B OBITY U

- XapakTepu3oBaTh poyib XUMHUH B
pas- IMYHBIX cdepax AesITebHOCTH
JF0JIeH, OCHOBHBIE BEIlECTBA 1
MaTepHallbl, TPUMEHSAEMBIE B )KU3HU
COBPEMEHHOT'0 YeJIOBEKA.

- OOBACHATH YCIOBHS OE30MIACHOTO
UCIIOJIb30BaHMSI BELIECTB U
XMMHUUYECKHUX PEAKIHH B OBITY.

- AHaJIM3MPOBATh U KPUTHUYECKU
OIICHUBATh NH(OPMAITHIO O
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TIPOMBIIIIJIEHHOCTH.

OCHOBBI 9KOJIOTHYECKOM IrpaMOTHOCTHU.

XumMuueckoe 3arpsi3HeHHe
OKpYyKaroliel cpesl (peaeabHo
JIOITyCTUMasl KOHIIGHTPALUS BEIECTB
— [MJK).

Ponb xumuu B perieHun
9KOJIOTUYECKHUX MPoOIeM

BJIMSIHUM TIPOMBIIIJICHHOCTH,
CENIbCKOTO XO03siCTBa, TpaHCIOpTa
U JIp. Ha COCTOSIHUE OKpY KaloIiei
CpeaBbL.

- YMeTh OKa3bIBaTh MEPBYIO TOMOIIIb
MPU XUMUYECKHX 0)KOTaxX M
OTpPaBJICHUSX.

- [lpunumars ygactue B
00CYXIEHUH TIPOOJIEeM XUMHYECKOM
1 9KOJIOTHIECKOW HAMPABJICHHOCTH,
BBICKa3bIBaTh COOCTBCHHYIO
MO3HIIHIO M0 IpobieMe U
MpeAaarath BO3MOXHBIC TyTH €€
pelieHus
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ITpu paszpaboTke paboyell mpOrpaMmbl B TEMAaTHYECKOM IUIAHHPOBAHHU
JIOJDKHBI OBITH YYTEHBI BO3MOKHOCTH MCIIOJIB30BaHUS DJIEKTPOHHBIX (LIM(PPOBHIX)
00pa3oBaTeNbHBIX pecypcos, SIBIIAIOIIUXCS y4eOHO-METOANYECKUMHU
MarepranamMyd (MyJIbTUMEIUHHBIE TIPO- T'PaMMBI, 3JIEKTPOHHBIC YYCOHUKH H
3aJ]a4YHUKH, DJIEKTPOHHbIE OMONIMOTEKH, BUPTyalbHbIE 1a00OpaTOpHH, UIPOBEIE
NpOrpamMMbl, KOJ- JIKIMKM LU(QPOBEIX  00pa30oBaTENIbHBIX  PECYpPCOB),
UCIIONB3YEeMBIMH 111 OOy4eHHs W  BOCHUTAHUA  Pa3IMYHBIX  TPYII
MOJIb30BaTeNeil, NpEeNCTaBICHHBIMH B JJIEKTPOHHOM (IH(poBOM) BHAe H
peanusyromMu  qunakrunyeckue BosmoxkHoctd VKT, conmepikaHue KOTOPBIX
COOTBETCTBYET 3aKOHO/IATEIECTBY 00 00pa3oBaHUH.
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