IHosicHuTEeNLHAA 3aNIUCKA

Jlannasi pabouas nporpamMma Kypca «XUMHUU» Jisl YPOBHS OCHOBHOTO OOIIIETro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE aBTOPCKOM padoueit mporpammel H.H. T'apa,
OITyOJIMKOBAaHHON B METOJMYECKOM MOCOOMU ISl yuHTeleld o0rieo0pa3oBaTeIbHbIX
opranmzanuii «Xumusi. Paboume mnporpammel. IlpenMerHas JuHUS YYECOHHKOB
I'.E.Pym3utuca, ®.I". ®denpamana. 8-9 kmaccos. / H.H. I'apa — M.: [IpocBemienue,
2020. Metonuueckoe nocobue wumeet rpud «CoorBercrByer @I'OCy». [Iporpamma
peanusyercs B yueOHukax aBTopoB [.E. Pymsutuca u ®.I'. ®enpamana «Xumus. 8
KJIace» U «XuMus. 9 kmacey.

Hacrosimmass padouas mporpamMmma Kypca XumMum aias 8 - 9 KjaccoB
paccunTana Ha 140 yacoB y4eOHOro Bpemenu (3a 2 roga odyuenusi). U3 nux 70
(2 yaca B Hemesi0) B 8 ki1acce, 70 (2 yaca B Henes10) B 9 Kiacce.

Baxneiimielr 3agadeid 0CHOBHOTO 00IIero 00pa3oBaHMsl SIBISETCS TOTOTOBKA
y4almuxcsi K OCO3HAaHHOMY BBIOOPY J>KU3HEHHOTO M MPO(ECCHOHATBHOTO IyTH.
VYyamuecs: JOJKHBI HAYUYUTHCS CAMOCTOSITENIBHO CTaBUTh LIEJH U ONPEACIIATh IyTH
WX JIOCTH)KEHHS, UCTIOJIB30BaTh MPUOOPETEHHBIN B IIKOJIC OMBIT B PEAIbHOU KU3HH,
3a paMKaM¥ y4eOHOro mporiecca.

XuMHs Kak y4eOHbBIN MpeIMeT BHOCUT CYIIECTBEHHBIN BKJIaJ B BOCIHUTAHHUE U
pa3BUTHE OOYYAIONIMXCSA, OHA IMPHU3BaHAa BOOPYKUTh HMX OCHOBAMHU XHUMHYECKHUX
3HAHWM, HEOOXOJIUMBIX JUIsl TOBCEIHEBHOM >KW3HH, 3aJ0XKUTh (yHIAMEHT s
JaJbHEUIIIET0 COBEPIICHCTBOBAHUSA HSTUX 3HAHUM, a TakkKe CIoCOOCTBOBAaTh
0e30MacHOMY IMOBEJECHUIO B OKPY’KAIOIIEH cpelie U OepeKHOMY OTHOILEHUIO K HEW.
Pa3BuTHe no3HaBaTEIbHBIX HHTEPECOB B MIPOIIECCE CAMOCTOSATEILHOIO MPUOOPETEHUS
XUMHUYECKUX 3HAHUU U UCIIOIb30BaHUE PA3IMUHBIX HCTOYHUKOB MH(OpPMAIIUK, B TOM
Yyuce KOMIBIOTEpHBIX. Bocnuranue yOeXJI€HHOCTH B MO3UTUBHOM POJUM XUMHUU B
)KU3HU COBPEMEHHOT0 OOIecTBa, HEOOXOAMMOCTH XHUMHYECKH T'PAMOTHOTO
OTHOILIEHHS K CBOEMY 3J0POBbIO U OKPYKAIOILLEH Cpelie.

OCHOBHBIC He1u M3YUYCHHUS XUMUU Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHUs
HaIlpaBJICHbI HA:

® 0cBoeHUe BadCHelwUx 3HaHul 00 OCHOBHBIX TOHSTHSX M 3aKOHAX XHMHH,
XUMHUYECKON CHMBOJIMKE;

® ognadeHue ymenusmu HaAOMOIATh XUMUYECKUE SBJICHHS, TMPOBOAUTH
XUMHUYECKUN SKCIIEPUMEHT, MPOU3BOAUTL PACUEThl HA OCHOBE XMMHUYECKUX (DopMyI
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

® pazeumue TIO3HABATEILHBIX HHTEPECOB U MHTEIIEKTYaJIbHBIX CIIOCOOHOCTEH B
MpoLECCE  MNPOBEACHHUS  XUMHUYECKOIO  JKCIIEPUMEHTA,  CAMOCTOSATEIBHOTO
NpUOOpPETeHUs] 3HAHWM B COOTBETCTBUM C BO3ZHHUKAIONIMMU  KU3HCHHBIMU
MOTPEOHOCTIMU;

® gocnumauue OTHONIICHHWS K XHUMHH KaK K OJHOMY H3 (yHIaMEHTAIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUSI U DJIEMEHTY OOIIEYETIOBEUECKON KYIbTYPHI,

® npuUMeHeHUe NOJYYEHHbIX 3HAHUU U YMeHuu JJig 0€30MacHOr0 MCIOJIb30BaHUs
BEII[ECTB U MATEPHAJIOB B OBITY, CETLCKOM XO3SHCTBE U HA TIPOU3BOJICTBE, PEIICHUH
MPAaKTUYECKUX 3aJlad B TMOBCEJHEBHOW IKWU3HU, TMPEIYyNPEKACHUS SBICHHU,
HAaHOCSIIMX BPel 300POBBIO YEIOBEKA U OKPYKAIOIIEE CPEAE.

IIporpamma kypca «XuMHH» TOCTPOEHA HA OCHOBE CHUPAJIBbHOU MOJENH,
MpPEeIyCMaTPUBAIONICH TMOCTENIEHHOE pPa3BUTHE H  YIIIYOJIGHHE TEOPETUYECKHUX



MPEACTABICHUN NPU JIMHEMHOM O3HAKOMJICHUH C AIMIIUPUUYECKUM MATEPUATIOM.

Conepxanne ydeOHOTO TpEIMeTa BKIIOYAET CBEICHHUS O HEOPTaHMYECKUX
BEILIECTBAX, HMX CTPOCHUM U CBOWMCTBAaxX, a TaKXe XUMHUYECKUX IIpoIeccax,
MPOTEKAIOIIUX B OKPYKAKOIIEM MHPE.

TeopeTdecKkyt0 OCHOBY H3Y4YEHHsS] HEOPTraHMYECKOM XUMHUU COCTaBIISIET
aTOMHO-MOJIEKYJISIDHOE ydeHHue, mnepuoauyeckuil 3akoH JI.JMI. MenneneeBa c
KpPaTKUMH CBEICHHSIMA O CTPOCHHMM aTOMOB, BHJAaX XHUMHYECKOM CBS3H,
3aKOHOMEPHOCTSX IPOTEKAHUH XUMHUYECKUX PEAKIIHI.

B wu3ydyeHum Kypca 3HauuTelbHA POJIb  OTBOJAUTCS  XUMHYECKOMY
AKCIIEPUMEHTY: MMPOBEACHUIO MPAKTHUECKUX U J1a00OPaTOPHBIX padOT M OMHCAHUIO HX
pEe3yNbTaTOB, COONIOACHUIO HOPM UM TIPAaBWJI TOBEACHUS B  XHUMHYECKUX
1ab0paTopusX.

dopMupoBaHNe VHUBEPCAILHBIX YUESOHBIX JEHUCTBUM YUYAIIMXCSI OPraHU3yeTCs
B YCJIOBUSX:

® y4eOHOTO COTPYIHUYECTBA (IETH TOMOTAIOT APYT APYTY, OCYIIECTBISIOT
B3aMMOKOHTPOJIb);

® CIEIHAIBFHO OPTaHU3yEeMOro Y4eOHOTr0 COTpYAHUYECTBA (pacipeaesieHre
HavyaJbHBIX ICUCTBUI U omepaluii, 0OMeH crocobaMu JeHCTBUS,
B3aMMONOHUMAaHKE, KOMMYHHUKAIMIO, IJIAHUPOBAHKUE OOIIHNX CIOCOOOB padOTHI,
pediiekcuto);

® COBMECTHOM AesATEeNbHOCTH (0OMEH AEHCTBUSIMU U ONIEPALIUAMH MEXKY YIUTEIEM
U YYEHHUKaMU U MEX]Iy CAaMUMHU OOYYaIOIIMMHUCS B TIpoiiecce popMUpoBaHUs
3HAHUUN U YMEHUN);

® Pa3HOBO3PACTHOTO COTPYIHMYECTBA (paboTa yyaniuxcsi B MO3UIIUU YUUTENS);

e jnuckyccuu (YCTHbIE M MTUCbMEHHbIE (JOPMBI YUEOHBIX JUATOTOB C
OJIHOKJIACCHUKAMH U YUUTEIIEM);

e 00mIero npuéma J0Ka3aTreabCTB (MPUEM aKTUBU3AILMU MBICIUTEIBHOM
JeATEeITLHOCTH, OCOOBIN CIIOCOO OpraHU3aIluu YCBOCHUSI 3HAHUN );

e peduekcuu (CrIocOOHOCTH CyOBEKTa JeiaTh COOCTBEHHBIC MBICTIH,
AMOLMOHAJIbHBIE COCTOSIHUSA, NEUCTBUS U MEKIIMYHOCTHBIE OTHOILLICHHS
MPEAMETOM CIEMATBbHOTO PACCMOTPEHUS (aHAKM3a U OLICHKU) U MPAKTUYECKOTO
npeoOpa3oBaHus);

® [IeIarOrM4ecKoro o0IIeHUs (COTPYIHUUECTBO C YUUTEIIEM).

dopMbl OpraHU3aIMKU Y4e0HOT0 Mpolecca:
v KOMOMHHUPOBAHEIE YPOKHU;
v’ YPOKHU KOHTPOJIS 3HAHHIA;
v’ IpakTHYeCKue paboTHI;
v’ YPOKH 3aKperuieHus ¥ 0000IEHUS 3HAHMA.
DOpMBI TEKYIIETO KOHTPOJIS 3HAHUM

* (ppoHTANBHBIN, MHAUBUTYATBHBIN OMPOC;

» nabopaTopHbIe pabOTHI;

* TECTUPOBAHUE.

B nannoii paboueii mporpamme (GpopMyIMpOBKa T€M, pacrpeieiieHue 4acoB Mo
TeMaM, KOJMYECTBO U COJIepkKaHUE JTa00PaTOPHBIX pabOT COOTBETCTBYIOT aBTOPCKOM
MporpaMMe C UCIOJIb30BAHUEM PE3EPBHOTO BPEMEHH.

Pezynomamul oceoenus yueonozo npeomema «Xumusny.

N3yuenne xuMuu B OCHOBHOM LIKOJIE JA€T BO3MOXKHOCTh JOCTUYb CIEAYOIIUX

pEe3yJAbTATOB B HAIIPABJIECHUU JIMYHOCTHOTO PA3BUTHUSA:




1. Bociutanue poccHiCKOM Trpa)KIaHCKOW WACHTHYHOCTU: MAaTPUOTU3MA, JIIOOBH
U yBaxeHHIO K OTeuecTBy, YyBCTBAa T'OPAOCTH 3a CBOIO PoauHy, 32 pOCCHUICKYIO
XUMHUYECKYIO HAYKY;

2. ®opmupoBaHue LEJIOCTHOTO MUPOBO33pEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKd U OOIECTBEHHOW IpPAKTUKH, a TaKKE
COLIMAJIbHOMY, KYyJbTYpHOMY, SI3BIKOBOMY U  JTyXOBHOMY MHOI0OOpa3suio
COBPEMEHHOTO MHUPa;

3. ®opmupoBaHME OTBETCTBEHHOIO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTU U
CHOCOOHOCTH K CaMOpa3BUTHIO M CaMOOOpPa30BAHMIO HA OCHOBE MOTHBALIUU K
OOyYeHHI0O ¥ TIO3HAHHWIO, BHIOOPY MNPOPMIBHOTO O00pa3oBaHHsS Ha OCHOBE
uHbOpMaIlMM O CYIIECTBYIOIIUX Mpodeccusix U JHYHBIX MpodeccrnoHaIbHBIX
NPEANOYTEHNI, OCO3HAHHOMY IIOCTPOEHHUIO WHAMBUAYaJIbHOM 00pa3oBaTeIbHOM
TPACKTOPHH C YUETOM YCTOWYUBBIX II03HABATEIBHBIX HHTEPECOB;

4. ®opMHpOBaHWE KOMMYHUKATHBHOM KOMIIETEHTHOCTH B 0Opa30BaTENIbHOM,
OOILIECTBEHHO MOJIE3HOM, Y4EOHO-UCCIEA0BATENBbCKOM, TBOPUECKON U APYIHX BUAAX
NEATEIbHOCTH;

5. ®opmupoBaHMEe MOHMMAHHUS LEHHOCTU 3J0pPOBOrO U Oe3omacHoro obpasza
KU3HU; YCBOGHHME TPaBUJ WHIUBUAYAIbHOIO M KOJUJIEKTUBHOTO 0€30MacHOro
IIOBEJICHUS B YPE3BbIUAMHBIX CUTYaLUsX, YTPOXKAOIINX )KU3HU U 3J0POBBIO JIFOJIEH;

6. dopmupoBaHHe NO3HABATENbHOM M WH(POPMALMOHHON KyJIbTYpbl, B TOM
YlClie Pa3BUTHE HABBIKOB CAMOCTOSITEIBHOW paboThl ¢ Yy4eOHBIMH IOCOOMSIMH,
KHUTaMH,  JIOCTYIHBIMH  MHCTPYMEHTaMHU M  TEXHUYECKUMHU  CpEICTBaMU
MH(OPMAIMOHHBIX TEXHOJIOTHUH;

7. @opMHpOBaHME OCHOB 3KOJIOTMUECKOTO CO3HAHUS HAa OCHOBE MpPU3HAHUS
LEHHOCTH >KU3HU BO BCEX €€ MPOSBICHHUSIX U HEOOXOAMMOCTH OTBETCTBEHHOTIO,
OEpEKHOTO OTHOIICHUSI K OKPY KaloIlen cpese;

8. Pa3BuTHe TOTOBHOCTHM K PEIICHUIO TBOPUYECKHX 3a/ad, YMEHHUS HaXOIUTh
aJIeKBaTHbIE CIOCOOBI TMOBEIEHUS M B3aUMOJEWUCTBHUS C MapTHEpaAMU BO BpeMs
y4eOHON u BHEYUeOHOH JesTENBbHOCTH, CIIOCOOHOCTH OIEHHWBATh MPOOJIEMHBIC
CUTyallUM W ONEPAaTHBHO NPUHUMATh OTBETCTBEHHBIE PEIICHUS B Pa3JIMYHBIX
OPOAYKTUBHBIX BHJAX JEATEIBHOCTH (yueOHasi IOMCKOBO-HCCIIEI0BaTENbCKas,
KJIyOHasi, MPOEKTHAas!, KPY>KKOBasi U T. II. )

MeTanpeaMeTHBIMHM pe3yJIbTaTaMH OCBOCHHS OCHOBHOHM 0Opa3oBaTeIbHOMN
IPOrpaMMBbl OCHOBHOTO OOIIEr0 00pa30BaHUs SBIISIFOTCS:

1. OBnaneHue HaBbIKAMU CaMOCTOSITEIBHOTO MPHUOOPETEHHsS] HOBBIX 3HAHMIA,
OpraHu3alyy y4eOHOH AesTeNbHOCTH, TOUCKA CPEICTB €€ OCYILIECTBIICHHUS,

2. YMeHue IIaHUPOBATh MYTH JTOCTUKEHUS 1IeJIed HA OCHOBE CAMOCTOSITEIBHOTO
aHaiM3a yCJIOBHM M CPEICTB MX JIOCTHXKEHHS, BBIACISTH albTEePHATUBHBIE CIOCOOBI
JNOCTHKEHHSI LI W BbIOMpaTh HauOosee 3(P(EeKTUBHBIN C€roco0, OCYIIECTBIATH
MO3HABATENbHYI0 PEIIEKCUI0O B OTHOIICHUU JEUCTBUU IO PEIICHUI0 YYCOHBIX H
MO3HABATEJIbHBIX 3a/a4.

3. YMeHue noHUMarth npoOseMy, CTaBUTh BONPOCHI, BbIIBUTaTh TUIIOTE3Y, 1aBaTh
OlpeseNieHue  MOHSTHUAM, KilacCU(PUIMPOBaTh, CTPYKTYpUpOBaTh  MaTepHall,
OPOBOAUTH  JKCIEPUMEHTHI,  ApryMEHTHPOBaTh  COOCTBEHHYIO  TO3HUILIHIO,
(GbopMyIUpOBaTh BHIBOJIBI U 3aKTIOUEHUS;

4. YMeHHE COOTHOCUTb CBOM [JI€HCTBHS C IUIAHUPYEMBIMU pe3yJbTaTaMH,
OCYULIECTBJISTh KOHTPOJIb CBOEH NEATEIBHOCTH B MPOLECCE TOCTUKEHUS Pe3yJIbTara,



OTIPENAETATh CIIOCOOBI IEHCTBUIN B paMKax MPEAJIOKEHHBIX YCIOBUN U TpeOOBAaHUH,
KOPPEKTUPOBATh CBOU AEHUCTBUSA B COOTBETCTBUM C U3MEHSIOIIECHCA CUTyallue;

5. ®dopmupoBaHME U PpPa3BUTHE KOMIIETEHTHOCTM B 00JacCTH HCHOJIb30BaHUS
UHCTPYMEHTOB U  TEXHUYECKHX  CPEICTB  HH(OPMALMOHHBIX  TEXHOJIOTUH
(KOMIIBIOTEPOB M IPOrPaMMHOT0 00€CIEeYeHMs]) KaK HMHCTPYMEHTAJIbHO OCHOBBI
pa3BUTHA KOMMYHUKATUBHBIX U II03HABaTEIbHBIX YHHUBEPCAIbHBIX yUYEOHBIX
JICCTBUI;

6. YmMmenue co3gaBaTh, NPUMEHATH M NpeoOpa3oBbIBATh 3HAKM M CHMBOJIBI,
MOJIETIN U CXEMBI JJIsl peIICHUs Y4eOHBIX U MIO3HABATENbHBIX 3a71a4;

7. YMeHue wu3BIEKaTh HWHQPOPMALMIO W3 PA3IUYHBIX HCTOYHHUKOB (BKIIIOYAS
CpelicTBa MaccoBOW MH(pOpMAaIMKU, KOMIIAKT-IUCKH y4eOHOTO Ha3HA4YEHMs, PECYPChI
HNHuTepHeTa), cBOOOJHO MOJIB30BATHCA CIPABOYHOM JINTEPATYpOil, B TOM YHCIIE U Ha
AIIEKTPOHHBIX HOCUTENSIX, COOJII0IaTh HOPMbI MH(OPMALIMOHHONW M30UPATENIbHOCTH,
ITUKU;

8. YMeHHMe Ha TMpaKkTUKE IOJIB30BAThCSI OCHOBHBIMU JIOTHYECKHMH TpHUEMaMH,
MeToJaMu  HAOJIOACHUS, MOJEIUPOBAHUS, OOBIACHEHUS, pEUICHUs MpoOseM,
IIPOTHO3UPOBAHUA U JAp.; YMEHUE OPraHM30BBIBATh CBOKO JKU3Hb B COOTBETCTBUH C
IpEJICTaBICHUSMHU O 310pOBOM 00pa3e KU3HHU, MpaBax U O0A3aHHOCTSIX rpaKJaHUHA,
LEHHOCTAX OBbITHS, KyJIbTYPbl U COLMAIBHOIO B3aUMOCHCTBHYS;

9. YMeHue BBINOJHATH NO3HABATENIbHbIE U NMPAKTUYECKUE 3aJaHUsI, B TOM YHCIIE
IIPOEKTHBIE;

10. YMeHue caMOCTOSTENIbHO U apryMEHTHPOBAHHO OLIEHHWBATh CBOW JICHCTBUS U
NEUCTBUS OJIHOKJIACCHUKOB, COJIEPKATeIbHO OOOCHOBBIBAsI MPaBUIBHOCTh WM
OImK1OOYHOCTh pe3yibTaTa U croco0a JIEUCTBUS, aJICKBATHO OLIEHUBATh OOBEKTUBHYIO
TPYJHOCTh KaK Mepy (PaKTUYECKOro WJIM IMPEANoJIaraeMoro pacxoja pecypcoB Ha
pElIeHE 3a/layy, & TAKKE CBOM BO3MOXXHOCTU B JOCTHXKEHHM LEIU ONpPEEICHHOM
CIIOXHOCTH;

11. Ymenune paboraTh B TIpynmne: ciyllaTb MNapTHEpa, (OpMyIHpOBaTh H
apryMEHTUPOBATh CBOE MHEHHME, KOPPEKTHO OTCTaWBaThb CBOK TO3ULHIO U
KOOPJIMHHPOBATh €€ C MO3UIMEN NapTHEPOB, B TOM YHCJIE B CUTYallul CTOJIKHOBEHUS
MHTEPECOB; MPOAYKTUBHO paspeliath KOHQIMKTHI HAa OCHOBE ydeTa HHTEPECOB U
NO3UIMI BCEX €ro y4YaCTHHKOB, IOHWCKA M OLIEHKH aJIbTEPHATUBHBIX CIIOCOOOB
paspernieHus: KOHMIUKTOB.

IIpeameTHbiMu  pe3yabTaTamMmum ocBocHUss (OCHOBHOM 00pa3oBaTelbHOM

MIPOrpamMMbl OCHOBHOT'O OOIIEro 00pa30BaHMs SIBISIOTCS:

1. ®opmupoBaHHE NEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX NPEICTABICHUNA O
BEIIECTBAX, MX NPEBPAIICHUSIX M MPAKTUUYECKOM MPUMEHEHUHU; OBJIAJCHUE
MOHATUHHBIM aNapaToM U CUMBOJIUYECKUM SI3bIKOM XUMUU;

2. Oco3HaHue 0OBbEKTUBHO 3HAYMMOCTH OCHOB XMMHYECKOW HAyKu Kak 00JiacTu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, XHWMHUYECKHX TMPEBpPAUICHUN OpPraHuyecKux u
HEOPraHUYECKUX BEUIECTB KAaK OCHOBBI MHOIMX SIBJICHUW JKUBOW U HEXKUBOHU
IPUPOJIbI; YIiTyOJeHHe MpeACTaBICHUI 0 MaTepruaIbHOM €IMHCTBE MUPA;

3. OsnageHue  OCHOBAMHM  XUMHYECKOW  TPAMOTHOCTH:  CIIOCOOHOCTBIO
aHaJIM3UpOBaTh M OOBEKTUBHO OILICHUBATh >KU3HEHHBIC CHUTYallMH, CBA3AHHbBIE C
XUMHEH, HaBbIKaMU 0€30MacHOro OOpalleHHs C BeleCTBaMH, HCHOJIb3YEeMBbIMU B
NOBCEJHEBHON JKWU3HHM; YMEHUEM AaHAJIW3UPOBaTh W IUIAHUPOBATH 3KOJOTHYECKH
0e30IacHoe MOBEACHNE B LIESIX COepeKEeHUsI 310POBbs U OKPYKAIOIIEH Cpeibl;



4. ®opmupoBaHHE YMEHUH  YCTaHABIMBATH  CBSI3U  MEXAY  PEAIbHO
HAOMI0JaeMbIMA XUMHUYECKUMHU SIBICHUSIMH M TPOILIECCaMHU, MPOUCXOASIIUMU B
MUKpPOMHUpE, OOBSACHATh NPUUMHBI MHOIO0Opa3Hs BEIIECTB, 3aBUCUMOCTb UX CBOWMCTB
OT COCTaBa U CTPOECHMUSI, a TAKKE 3aBUCUMOCTb IPUMEHEHHUS BELLIECTB OT UX CBOMCTB;

5. IlpuoOpereHus ombiTa MCHOIB30BAHUS PA3JIMYHBIX METOAOB H3YUYECHMS
BEUIECTB; HAONIONEHUS 3a MX MPEBpAIllCHUSMU IMpU TMPOBEACHUU HECIIOKHBIX
XUMHUYECKUX IKCHEPUMEHTOB C HCIOJB30BaHUEM JabOpaTOpHOTro 00OpyAOBaHUS U
pUOOpPOB;

6. VYMeHue oka3blBaTh MEPBYIO IOMOIIb IIPU OTPABICHMSX, OXKOrax U JIPYrHX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMHU U JTJA0OPAaTOPHBIM 000PYIOBAHUEM;

7. OsnaseHue mpueMamMu paboOThl ¢ MHPOpPMAIUMEH XUMHUYECKOTO COICpXKaHUS,
Ipe/CTaBICHHON B pa3Ho ¢opme (B Buae Tekcta, ¢popMyll, TpaduKoB, TaOIUUIHBIX
TaHHBIX, cxeM, oTorpaduii u np.). Cozmanue OCHOBBI 7151 (POPMUPOBAHUS HHTEPECA
K PpAacIIUpEHUI0O U YIAyOJIeHWIO XUMHYECKHX 3HAHUN U BBIOOpA XUMHUHU Kak
npOoQHIBHOIO MpEeAMETa IMPU MEPEXO0Jie Ha CTYNEHb CPEAHEro (IMOJHOro) OOIIEro
oOpa3oBaHMsl, a B JajJbHEHIIEM M B KauecTBE cdepbl cBoe MNpOoecCHOHATBHON
NeSTEIIbHOCTH;

8. ®opMupoBaHHE NPEICTABICHUNA O 3HAYCHUM XMMHUYECKON HAyKd B pPELICHUU
COBPEMEHHBIX JKOJIOIMUECKUX IMpo0JieM, B TOM UHCIE B MPEeAOTBpAIllEeHUN
TEXHOT'€HHBIX U IKOJIOTHYECKUX KaTacTpod.

Coxep:kanue y4eOHOro Kypca XuMus
8 kuacc

Paznen 1. OcHOBHBbIC MOHATHS XMMHUHU (YPOBEHb ATOMHO-MOJIEKYJISAPHbBIX
IpeaCTABJICHHUH)

[Ipenmer xumuu. XuMHUA KaKk 4YacThb €CTECTBO3HaHHUs. BemectBa u ux
cBoiicTBa. UucTele BemiecTBa U cMecu. MeTo/ibl TTO3HAHUSI B XUMUU: HAOJIOJICHUE,
skcriepuMeHT. [lpuembl Oe3omacHO pabOThl ¢ OOOPYJOBAaHMEM U BEILIECTBAMM.
CtpoeHue mjiaMeHHu.

UYucteie BemectBa W cMmecd. CrocoObl OYMCTKH BEIIECTB: OTCTaMBaHUE,
bunbTpOBaHKE, BBIMAPUBAHUE, KPUCTAIUIM3AIUA, IUCTWLIANMSA. Dusmdyeckue u
XAMHUYECKHUE SIBJICHUA. XUMHUUYECKHE peakuuu. [Ipu3Haku XUMHUUYECKHX peakuui u
YCJIOBHS BO3HUKHOBEHUS U TEYEHUSI XUMAYECKUX PEAKLIUM.

ATOMBI, MOJIEKYJIBI U MOHBI. BemniectBa MOJNEKYISIPHOTO U HEMOJEKYISIPHOTO
ctpoenusi. Kpucramnuyeckue u amopdusie BemniectBa. Kpucramimueckue penieTku:
WOHHAs, aTOMHasi U MOJIeKyJsipHas. [IpocTeie M crnoxkHbIE BemiecTBa. XUMUYECKUN
neMeHT. Mertauibl U HeMeTauibl. ATOMHAs €IuHuIa Macchbl. OTHOCHUTENbHas
aToOMHasi Macca. SI3bIK XUMUU. 3HAKU XUMUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
COoCTaBa BellecTBa. XuMHUeckue (popmysbl. OTHOCUTENIBHAS MOJIEKYJISIpHAs Macca.
KauecTBEeHHBIN U KOJIMYECTBEHHBIM COCTAB BEIIECTBA. BHIUMCIEHUS O XUMUYECKUM
dbopmynam. MaccoBas 107151 XMMHUYECKOT0 3JIEMEHTA B CJI0)KHOM BEIIECTBE.

BaneHTHOCTh XUMHUECKUX 371€MEHTOB. OnpeienieHue BaJ€eHTHOCTH 3JIEMEHTOB
no Qopmynam OuHapHBIX coenuHeHui. CocTaBlieHHE XUMHUYECKUX (popmyn
OWHAPHBIX COCNMHEHUN TIO BaJCHTHOCTU. ATOMHO — MOJICKYJISIPHOE yYeHHUE. 3aKOH
coxpaHeHus: Maccel BemecTB. JKu3Hb u  gesarenbHOCT M.B. JlomoHOCOBa.
XUMHUUYECKHUE YPABHEHUS. THUIBI XUMAYECKUX PEAKLIAM.

Kucnopon. Haxoxnenue B npupose. [lomydenue kuciaopona B mabopatopuu u
NpOMBIIUICHHOCTH. Du3nueckue W XHMHYECKHE CBOMCTBA Kucioponaa. ['opeHwue.



Oxcunpl. Ilpumenenune kuciopoga. Kpyrosopor kucnopona B npupoae. O30H,
AITOTpOMUs KUcaopoaa. Bo3myx u ero cocras. 3amura aTMOCHEPHOTO BO3IyXa OT
3arpsA3HCHUN.

Bonopoa. Haxoxnenue B mpupoze. Ilonyuenue Bogopona B jgabopaTopuu H
NpoMbIIUIEHHOCTH. Du3nueckue U XMMUYECKHE CBOWCTBA BoJopona. Bomopox —
BOCCTaHOBUTENb. Mepbl Oe3omacHocTH Tpu pabote ¢ Bojgopoaom. I[Ipumenenue
BoJopona. Boma. Metonbl omnpeneneHus cocTaBa BOJBI — aHAlM3 U CHUHTES.
duznueckre cBOMCTBa BOJbl. Bojga B mpupojae u crnocoObl ee OYMCTKU. Aspanus
BOJbl. XMMHUYECKHE CBOMCTBAa BoAbl. [IpumeHeHne Boabl. Boma — pacTBOpUTEND.
PacTBopuMoOcCTh BemecTB B Bojie. MaccoBas 10J1s1 paCTBOPEHHOTO BEIIECTBA.

KonnuectBenHnble oOTHOmEHUWs B XxuMuH. KoimuecTBo BemecTBa. Moib.
Momnsipnass macca. 3akoH ABoraapo. MonsipHeiii 00beM Ta30B. OTHOCUTEIbHAS
MJIOTHOCTH Ta30B. OObEMHBIC OTHOIICHUS Ta30B IIPH XUMUYECKUX PEAKITUSIX.

Baxneiimme Kiaccbl HEOPraHMYECKUX coeAuHEHUW. OKCHUIbl: COCTaB,
kiaccudukanys. OCHOBHbIE U KHUCJIOTHbIE OKCHUIbI. HomeHkiaTypa OKCHIOB.
Pu3nyecKre U XUMUYECKHE CBOMCTBA, ITOJIyYEHUE U IPUMEHEHUE OKCUIOB.

Iunpoxcunsl. Knaccuduxamus runpoxcugo. OcnoBanus. Cocras. llenoun u
HepacTBOpUMbIE OCHOBaHUsA. HoMmeHknatypa. @usnueckne U XMMHUYECKUE CBOWCTBA
ocHOBaHuU. Peakuus HeWrpasmsanuu. llonydeHue W NpPUMEHEHHE OCHOBAHUM.
AM@oTepHbIe OKCHUJIBI U TUIPOKCHUJIBI.

Kucnotel. CoctaB. Kinaccudukanusa. Homenknarypa. @usuueckue u
XAMHUYECKUE CBOMCTBA KUCJIOT. BBITECHUTEIBHBIN PsII METAILIOB.

Comn. CocraB. Knaccudukauusa. Homenknarypa. ®dusnmyeckue cBoicTBa
cosieil. PacTtBopuMocCTh coneil B Boje. XuUMHUYECKHE cCBoucTBa coseil. CrnocoOs
noxy4yeHus cosier. [Ipumenenue conen.

['enetnyeckass CBsA3b MEXKAY OCHOBHBIMM KJIACCAMH HEOPTAaHUYECKUX
COCIMHEHNH.

Jemoncrpanun. O3HakoMJieHHE ¢ 00pas3iiaMu MPOCTHIX U CJIOXKHBIX BEIIECTB.
CrocoObl  OYMCTKHM BEHIECTB: KPUCTAUIM3AIMS, JAUCTHIIISAIUSA, XpomaTorpadus.
OnbIThI, MOATBEPKIAIOIINE 3aKOH COXPAHEHHSI MACChl BEILIECTB.

[Tomy4yenue u coOupanue KUCaopoia METOJOM BBITECHEHHUS BO3/1yXa U BOJIBI.
Omnpenenenue coctaBa Bo3ayxa. Koanekyus Heghmu, KAMeHHO20 Ve U nPoOyKmMos ux
nepepabomku.

[Tomyuenue Bogopoaa B anmnapare Kura, nmposepka Bogopo/ia Ha YUCTOTY,
rOpeHue BOJ0PO/aa, COOMpaHre BOJIOPO/Ia METOJIOM BHITECHEHUS BO3AyXa U BOJIBI.

Anamn3 Boabl. CUHTES BOJBI.
3HAKOMCTBO C o0pa3iaMu OKCHIOB, KUCIIOT, OCHOBaHUM U COJICH.
Heunrpanmmzanus ménoyn KUCI0TOM B MPUCYTCTBUU UHAUKATOPA.

JlaGopaTopHblie onbIThI. PacCMOTpeHNE BELIECTB C pA3IUIHBIMHU
¢dbu3nueckumMu cBoiicTBaMu. Pa3zenenre cMecu ¢ moMolbio Maruuta. [Ipumepst
(bU3NYECKUX U XUMUUYECKHUX SIBIICHUM. Peakiiuu, WumroCcTpupyomme OCHOBHbIE
NPU3HAKK XapaKTEPHBIX peakiuu. Pasnoxenne ocHoBHOro kapoonata meau (11).
Peakius 3aMenieHust MEIU KETIE30M.

O3zHakomIIeHHE ¢ 00pa3IiaMu OKCHUIOB.

Bsaumoneticteue Bogopoaa ¢ okcuaom meau (11).

OnbIThI, NOJTBEPKIAIOIINE XUMUYECKUE CBOMCTBA KUCIIOT, OCHOBAHUM.

IIpakTnueckue padoThl



. [TpaBuiia TexHUKH 0€30MAaCHOCTH MPHU pabOTe B XUMHUUECKOM KaOMHETE.
O3HakoMJIEHHE C JTa0OpaTOPHBIM 000PYAOBAHUEM.

. OuncTtka 3arpsi3HEHHON OBAPEHHOM COJIH.

. [TosryuyeHue u CBOMCTBA KUCIOPOIa

. [TonyueHnne BoIOpOAa U U3YUEHUE €TO CBOMCTB.

. [IpuroToBiieHHME paCTBOPOB COJIEU C OIPEICIEHHON MACCOBOU JOJIEH
PacTBOPEHHOTO BEUIECTBA.

. Peuienne sxcriepuMeHTaNnbHBIX 3a4a4 10 TeMe « OCHOBHBIE KIIACChI

HEOPTaHUYECKUX COETUHEHUI.

PacuerHble 3a1a4u:

Brruucienne oTHOCUTEIBHON MOJIEKYJIIPHOM MacChl BEIIECTBA MO (hopMyIIe.
Brruncnenrne MaccoBOM JA0JIA 3JIEMEHTA B XUMUYECKOM COCAMHEHUU. Y CTAHOBJICHUE
npocTeiiiiei (opMyIibl BEIIecTBa 0 MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

Haxoxnenne MaccoBoi 1071 pacTBOPEHHOTO BEHIECTBA B pACTBOPE.
Brruncnenne macchl paCTBOPEHHOTO BEIIECTBA W BOABI ISl IPUTOTOBJIEHUS paCTBOpA
ONpeIeIEHHON KOHIIEHTPAIUU.

OOBbEMHBIE OTHOIIICHUS TA30B MPU XUMHUECKUX PEAKIIHSIX.

Boluucienus mo XuMU4eCKUM YpaBHEHUSIM MacChl, 00bEMa M KOJIMYECTBA
BEII[ECTBA OJIHOTO U3 MPOAYKTOB PEAKIIMH 110 MAacCe UCXOTHOTO BEIIECTBA, O0BEMY
WJIM KOJIMYECTBY BELIECTBA, COAEPIKALLETO ONPEACIEHHYIO JOII0 IIPUMECEH.

Pa3zpnes 2. Ileproanyecknii 3aKOH U MEPUOANYECKAS CHCTEMAa XUMHYECKHUX

sjemenToB /I.U. MenaeseeBa. Ctpoenue aroma.

[lepBbie TONBITKA KJIacCU(PUKAIMA XUMUYECKUX 3JeMeHTOB. IloHsitue o
rpynmnax CXOIHBIX 3JIEMEHTOB. ECTECTBEHHBIE CEMENCTBA MICTOYHBIX METAILIOB U
ragoreHoB. bmaropogneie rasel.  Ilepuommueckuit  3akoH JI.M.Menneneesa.
[lepuoauyeckas cucTeMa Kak €CTECTBEHHO — HaydyHOE KJlacCU(UKAIUs XUMUUYECKUX
anemMeHToB. TabmuuHas Qopma mpeAcTaBieHUs] KiIacCU(UKAIUU XUMHUYECKUX
anemeHToB. CTpykTypa Tabauibl «Ilepuogudeckas cucteMa XUMUYECKUX JIEMEHTOB
.. MenneneeBa» (kopotkas ¢gopma): A- u b- rpynmsl, nepuobl. Ou3nuecKuii
CMBICJ TTOPSIAKOBOrO 3JEMEHTA, HOMEpA Mepruoaa, HoMepa rpynnsl (sl 3JIEMEHTOB
A-rpymm).

Crtpoenue atoma: siApO M JJIEKTpoHHass 00omouka. CocTaB aTOMHBIX SEP:
NpPOTOHBIL M HEUTpOHBI. HM30TOmbl. 3apsii aTOMHOIO fpa, MAacCOBOE YHUCIIO,
OTHOCUTEIbHAsT aromMHas wmacca. CoBpeMeHHas  GOPMYJIMPOBKA  MOHSTHUS
«XMUMHUYECKUAN 3JIEMEHT.

OJneKTpoHHasi 000J0YKa aTroMa: TMOHSITHE 00 JHEPreTUYECKOM YpPOBHE
(2JIGKTPOHHOM CJIO€), €ro EMKOCTH. 3aloJIHEHUE JJICKTPOHHBIX CJIOEB y aTOMOB
AJIEMEHTOB TEpPBOTO — TpeTrhero mnepuonoB. CoBpeMmeHHas (HoOpMyIHUpPOBKa
MEPUOIMYECKOrO 3aKOHA.

3HaueHune nepuoandeckoro 3akona. Hayunsie noctwxenusa .M. Menneneena:
WCMPABICHUE OTHOCUTENBHBIX AaTOMHBIX MacC, TMPEICKa3aHUe CYIIECTBOBAHUS
HEOTKPBITBIX AJIEMEHTOB, NEPECTAHOBKM XUMHUYECKHUX 3JIEMEHTOB B MEPHOIUYECKOM
cucteme. JKuznp u aesrensHocth .M. Menneneena.

JdemoHcTpanuun:

@du3nyecKkne CBOWCTBA WIEJIOYHBIX METAJUIOB. B3anMoAenCTBUE OKCHJIOB
HaTpus, Maraus, (ocdopa, cepbl ¢ BOJOH, MCCIEIOBAHHE CBOMCTB IMOIYYEHHBIX
MPOAYKTOB. B3anmonencTBue HaTpuss U Kanusg C BOJgou. (DU3MUECKHE CBOMCTBA
rajioreHoB. BzaumMoeiicTBre antoMUHUA € XJIOPOM, OpPOMOM U HOJI0M.



Pa3znen 3. CTpoeHue BemecTBa.

DneKTpooTpUIATENBHOCTh. OCHOBHBIE BUbI XMMHUUECKOUW CBSA3M: KOBAJICHTHAS
HEMOJISIpHAsA, KOBAJICHTHAsl MOJIsipHAsi, MOHHAsA. BaJeHTHOCTh 3JEMEHTOB B CBETE
ANEeKTpOHHOM Teopun. CreneHb okucieHus. l[IpaBuna ompeneneHus CTeneHen
OKHUCJICHHS DJIEMEHTOB.

JdeMoHcTpanuu:

ComnocTaBienne (HpU3NKO-XUMHUUYECKUX CBONCTB COCIUHEHUN C KOBaJCHTHBIMU
Y MOHHBIMHU CBSI3IMH.

9 kiacc
Paznea 1. MHoroo6pasne XuMH4eCKHX peaKkmuid.

Knaccudukanus XUMHUYECKUX pEaKIUid: PEaKiud COCIWHEHUS, Pa3JI0KCHUS,
3aMenieHusi, oomMeHa. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENb,
BOCCTAHOBUTEID, IIPOLIECCHI OKUCIIEHNS U BOCCTaHOBIICHHs. COCTaBIEHUE YPABHEHUN
OKHUCJIUTEJIBHO -BOCCTAHOBUTEIIBHBIX PEAKLIHMM C IMOMOIIBKD METOAA AJIEKTPOHHOIO
OanaHca.

TeroBble  3hPexThl  XUMHUYECKMX  peakiuil. IK30TepMUUYECKHE U
DHIOTEPMHUYECKHE  pPEaKUMU. TepMOXMMHUYECKHE YypaBHEHMs. Pacuerel 1o
TEPMOXUMUYECKUM YPABHECHUSIM.

CkopocTh XMMHUYECKMX peakuuid. DakTopbl, BIUAIONIME HA CKOPOCTb
XUMHYECKTX PEAKIIAMN. [lepBOoHaYAIBHOE MPEICTABICHUE O KAaTaJIU3E.

Oo6parumble peakuuu. [ToHsTHE O XUMUYECKOM PABHOBECHUHU.

XUMHYECKHUE PEAKIINU B BOJHBIX PACTBOPAX. DJNEKTPOIUTHI U HEANEKTPOIIUTHI.
HNonpl. Katnonsl u aHuWOHBL. ['mapaTtHas Teopuss pacTBOPOB. DJIEKTPOJIUTHYECKAS
JMCCOLUAIINSL KUCJIOT, OCHOBaHUU u coiied. Crabble UM CHIbHBIC JJIEKTPOJIUTHI.
Crenenp nucconmanuu. Crenenp qucconuanuu. Peakiinn HOHHOTO oOMeHa. Y cloBUs
TEUEHUsI PEAKIUA MOHHOTO OOMEHa JI0 KOHIAa. XUMHYECKUE CBOMCTBA OCHOBHBIX
KJIACCOB  HEOPTaHMYECKUX  COCIMHEHMM B  CBETE  MpeACTaBiIeHH 00
AIEKTPOJUTHYECKON TUCCOLMALIMM U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIMM.
[ToHsiTHE O TUIPOIU3E COJICH.

JlemoHcTpanuu:

[Ipumepsl 3K30- U SHAOTEPMHUUECKUX PEAKIIUH.

B3aumogenicTBre IMHKA C COJIIHOM M YKCYCHOM KHMCJIOTOW. B3ammonernictBue
rpaHyJIMPOBAHHOTO IMHKA Y IMHKOBOMW MBUIXA C COJITHOM KUCIOTOM.

BzaumoneiictBue okcuaa menu (I1) ¢ cepHOit KUCIIOTOM pa3HON KOHIIEHTPALIUU
MIpY Pa3HbIX TEMIIEPATYpaX.

I'openue yriist B KOHIEHTPUPOBAHHOM a30THOU KHUCIIOTE.

['opeHue cepbl B pacIlIaBIICHHOW CEJIUTPE.

HcnbiTanue pacTBOPOB BENIECTB HA DJIEKTPHUECKYIO MPOBOAUMOCTb.

JIBUKEHHE MOHOB B DJIIEKTPUUYECKOM MOJIE.

IIpakTnueckune padoThI:

N3yuyenne BIUsAHMS YCIOBUM MNPOBEACHUS XUMHUYECKOM peakuuu Ha e€
CKOPOCTb.

Pemienne skcnepuMeHTANBHBIX 3a7a4 1Mo Teme «CBOHCTBa KHUCIOT, COJIEd U
OCHOBAHUU KaK 3JIEKTPOIUTOB)

JlaGopaTopHble ONBITHI:

Peakiuu oOMeHa MeXy pacTBOpamMu JIEKTPOJIIMTOB



PacyerHble 3agauymM: BplunciieHMs 10 TEPMOXMMHMYECKHMM YPaBHEHUAM
peaKuui.

Pa3znen 2. MHoroo0pasue BemecTs.

Hemeramnel. T'anorensl. IlonoxkeHue B INEPUOAUYECKON CHUCTEME
XUMUYECKUX JJIEMEHTOB, CTPOCHHME HX aromMoB. HaxoxzaeHue B mnpupoze.
@u3nuecKkue M XHWMHYECKHE CBOWCTBA rajoreHoB. llomyueHne W mnpuUMeEHEHHe
rajioreHoB. Xiop. ®usnyeckue 1 XMMUYECKUE CBOMCTBA XJyopa. [[puMenenue xiopa.
XnopoBogopoa. @usznyeckue cBorcta. [lomydyenue. CongHHAg KUCIOTa U €€ COJIU.
KauecTtBenHass peakuus Ha XJIOpPUA-HOHBI. Pacrio3HaBaHue XJIOPUAOB, OpOMUIOB,
WOJUJIOB.

Kucnopoa u cepa. Ilonoxenue xucinopona u cepsl B [ICXD, cTpoeHue
ux aroMmoB. Cepa. Amnorponusi cepbl. DuU3NYECKHE W XUMHUYECKHE CBOWCTBA.
Haxoxnenue B mpupone. Ilpumenenue cepol. CepoBomopon. CepoBoaopojiHast
KucioTa u ee comu. KadectBeHHas peakiusi Ha cynbhua-uoHsl. Oxcua cepsl (1V).
Pusnueckne U XuMu4Ieckne cBorcTaa. [Ipumenenue. CepHucTas KUCIOTa U €€ COJH.
KauectBennas peakuus Ha cyinb@ur-uonnl. Oxcupa cepsl (V). Cepnas kuciora.
XUMHYECKHE CBOMCTBAa pa30aBIEHHON M KOHIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI.
KauectBenHass peakuusi Ha Cyiab(harT-uOHB. XUMHUYECKHUE PEAKIUHU, JekKallhue B
OCHOBE IMOJIy4EHHUsI CEPHOU KHCIIOTBI B IPOMBINUIEHHOCTU. [IprMeHeHue cepHou
KHUCJIOTHI.

A3zot u docdop. [Tonoxkenne azora u pocdopa B [ICXD, cTpoeHHe nX aTOMOB.
A30T, pU3UYECKHE U XUMUYECKUE CBOMCTRA, NTOJIy4YeHUE U TpuMeHeHne. KpyroBopot
azora B mnpupoge. AMMHaK: (PU3MUECKHE U XUMHUYECKHE CBOMCTBA, MOJYYEHUE U
npuMeHeHne. Conmn aMMOHMS. A30THas KHUCJIOTa UM €€ CBOMCTBA. OKHCIMTENbHBIE
CBOMCTBa a30THOM KHUCHOTHL. [losydeHue a30THOM KHUCIOTHI B JIaDOpaTOpPUH.
XUMHUUYECKHE PEAKIUH, JIKAINME B OCHOBE IMIOJYYEHHUsS a30THOM KHUCJIOTHI B
MPOMBIIIIEHHOCTH. [IpruMeHenne a30THOM KUCIOTh. COMM a30THOM KHUCJIOTBHI U UX
NpUMEHEHHUE. A30THbBIC YA00pEHUS.

®dochop. Ammorpornus dochopa. Puzmyeckne M XUMHUUYCCKHE CBONCTBA
dochopa. Oxcun dochopa (V). Oprodochopras kuciaora u ee comu. DochopHbie
ynoOpeHus.

VYrnepon u kpemuuid. [Tonoxenue yriepona u kpemuus B [ICX0D, ctpoeHue ux
aToMOB. Yriepon. Amiorponusi yriepoaa. @uznueckue U XMMHYECKUE CBOMCTBA
yraepoja. AncopOrusi. YrapHblid ra3, CBOWCTBa M (DU3HOJOTUYECKOE JEHCTBUE Ha
OpraHu3M. YTIIEKMCIBIM ra3. YToiabHas KUCI0Ta U €€ conu. KauecTBeHHbIE peaknnu
Ha KapOoHaT-uoHbl. KpyroBopot yriaepona B npupoje. Opranudeckue CoeauHEHUs
yriiepoza.

Kpemunii. Okcun kpemuus (4). Kpemuueas kucnora u ee coinud. Cmexio.
Llemenm.

Meramnel. [lomoxenne meraimoB B [ICXD JI.M.MenneneeBa, cTtpoeHne ux
aToMoB. MeTauindyeckas cBs3b. PU3HMUECKHE CBOMCTBA METAJIOB. Psii akTMBHOCTU
METaJIOB. XMMHUYECKHE CBOMCTBA MeTaiuToB. OOI1re CrTOCOObI MOTYyYeHUS METAJIJIOB.
CmnaBel MetamioB. Illenouynsie metamibl. [lonokeHHe IIETOYHBIX METAIJIOB B
MEPUOJIMYECKON CUCTEME, CTPOCHHUE NX aToMOB. Haxoxxnenue B mpupoae. Marnuii u
KaJIBIIUA, X BaKHEHIIHE coequHeHus. JKeCTKOCTh BOJIBI U CITIOCOOBI €€ YCTpaHESHHUSI.

Amomunuil. [TonoxkeHnue anOMUHUS B IEPUOJUIYECKON CUCTEME, CTPOEHUE €T0
aroma. Haxoxnenue B npupojae. @u3nyeckue 1 XMMAYECKUE CBOMCTBA aJTIOMHHUS.
AMQOTEpHOCTH OKCHIA U TUAPOKCU]IA ATFOMUHUS.



Keneszo. [Tonoxenue xkene3a B IEPUOAUIECKON CUCTEME, CTPOCHUE €T0 aTOMA.
Haxoxnenue B mnpupone. Pu3nUeCKHe M XUMHYECKHUE CBOMCTBA JK€Je3a.
Bakneiiime coeIMHEHMs JKelie3a: OKCHUIbI, TUIPOKCUABI U cou keinesa (1) u sxenesza
(111). KayecTBeHHBIC peaKIUK HA HOHBI.

JdeMoHcTpanuu:

Amnorponnbie Moaudukanuu cepbl. OOpasubl TPUPOAHBIX CYIbGUIOB U
CyJb(aToB.

[Tomyyenue ammuaka u €ro pactsopeHue B Bojae. O3HakomiieHHe ¢ 00pa3iamMu
MIPUPOJIHBIX HUTPATOB, hochaTon

Mogenn KpUCTAJUIMYECKUX PEImETOK anma3a W rpadura. 3HAKOMCTBO C
oOpasiamMu MPUPOTHEIX KapOOHATOB M CUITUKATOB

3HaKOMCTBO C oOpa3naMud  BaXHEWIIUX COCAMHEHWN HATpHs, Kausd,
MPUPOJIHBIX COCIUHEHUN KalbliUsl, PyJaMHu JKejie3a, COCAMHEHUSMH AJTFOMUHUSL.
B3auMopaencTBrE MIEIOYHBIX, HIETOYHO3EMENBHBIX METALUIOB U AJTIOMUHHUS C BOJIOM.
CoxuraHue kene3a B KHCJIOPOJIE U XJIOPE.
IIpakTnueckne padoThbI:
e [lonydeHue COJIHON KUCIOTHI U U3YYEHHUE €€ CBOMCTB.
e PerieHre SKCIEpUMEHTANIBHBIX 33/1a4 1o TeMe «Kucnopona u cepa»
e [losyyenne aMmmmuaka U U3y4eHUE €ro CBOMCTB.
e Ilonyuenue okcuna yriepona (1V) m usyuenue ero cBoilcTB. PacriozHaBaHue
KapOOHATOB.
e PenieHne SKCIEpUMEHTANIBHBIX 33/1a4 110 TeMe «MeTaibl U X COSIUHEHUS.
JlabopaTopHbIe ONbITHI:
BriTecHenue rajoreHamMu Apyr Apyra U3 pacTBOPOB UX COCAMHEHUH.
KauecTBeHnHbie peakiuu cylibpu-, CyJbPuT- U Cylb(aT- HOHOB B pacTBOPE.

O3HakoMIieHHE ¢ 00pa3iiamMu cephl U €€ MPUPOIHBIMU COSIUHEHUSIMHU.

B3anmMopeiicTBue cojiel aMMOHHMS CO IIEJIOYaMH.

KauecTBeHHbIC peakiuu Ha KapOOHAT- U CUJTUKAT- UOHBI.

KauecTBeHHas peakius Ha yriaeKUCIbINA ras.

N3yuenne oOpasiioB MmeTaiwioB. BzammojelcTBre MeETauioB C pacTBOpaMu
coimeii. (O3HAKOMJIEHME CO CBOMCTBAMH U TMpEBpalIeHUSIMA KapOOHATOB U
rupokapoonaroB. [lomydeHue TUApOKCHUIA ATIOMHHHS U B3aUMOJICMCTBHE €ro ¢
KUCJIOTaMHU U 1ienouyamu. KayecTBeHHbIE peakliuy Ha HOHBI Fe** u Fe*'

PacuerHble 3a1aun:

Bbluucienus mo XuMUYECKUM yYpPaBHEHHSIM MaccChl, 00bEMa UM KOJIWYECTBA
BEIIIECTBA OJIHOTO M3 MPOAYKTOB PEAKIIMU MO MACCE MCXOIHOTO BEIIECTBa, 00BEMY
WJIA KOJIMYECTBY BEIIECTBA, COAEPHKAILIETO ONMPEACTEHHYIO JOJIKO MPUMECEH.

Paznen 3. Kparkuii 0030p BakHeIIUX OPraHU4YeCKHUX BelIeCTB.

IIpenmer oprannueckor xumMuu. Heopranuueckue U OpraHUYECKHE
COENIMHEHHUS. YTJIepoJ — OCHOBA *U3HM Ha 3emje. OCOOEHHOCTH CTPOEHHS aToMa
yIJIEpO/ia B OPTraHUYECKUX COCTUHECHUSX.

Yraesonopoasl. llpeaenvHble yrieBogoponabl. MeTaH, 3TaH, MNpPOIAH —
MIPOCTEUIINE TPEACTABUTENN NPEAECIBHBIX YIIIEBOAOPOIOB. ['OMOJOTUYECKUN PSI.
['oMosoru. @u3nUecKue U XUMUYECKUE CBOMCTBA. Peakiuy ropeHust U 3aMEICHHUS.
Haxoxnenue B npupose. [Ipumenenue.

HenpenenbHble  yrieBoAOpoOAbl.  OTWICHOBBIM  psAll  HENpPEIeTbHbBIX
VIJIEBOAOPOAOB. OJTujeH. Dusnyeckne ¢ XUMHUYECKHE CBOMcCTBa. Peakium



npucoeauHeHns. KauecTBeHHbIE peakuMu Ha JTWieH. Peakuuss monumepusanuu.
[TommaTunen. Ilpumenenne sTuiieHa.

AneTUIeHOBBIM P HENPEAEIbHBIX YIIeBOAOPOaOB. AnermieH. CBoiicTBa U
IIPUMEHEHUE alleTUIICHA.

[TpousBoaHble yrieBoaoponoB. Kparkuil 0030p OpraHMYECKUX COEAMHEHU:
OJTHOATOMHBIE CIUPTHI, MHOTOATOMHBIE CIUPTHI, KAPOOHOBBIE KHUCIOTHI, CIOKHBIE
3(UpBI, JKUPBI, YIIIEBObI, AMUHOKHUCIIOTHI, O€iIKU. Posb O€IKOB B OpraHusme.

IlonsiTHE O BBICOKOMOJEKYJLSIPHBIX BeniecTBax. CTpyKTypa IOJIMMEPOB.
[TonuaTHIeH, NOIUIPOINIIEH, TOJUBUHHAIXIOPHI.



TeMmaTHueckoe IVIAHUPOBAHUE C OIPEeACJICHUEM OCHOBHBIX BU/I0B y‘lCﬁHOﬁ ACATECJIBbHOCTHA

8 kiace
Ne Pa3zngesanbl nporpaMmmbl MoayJsib BOCIUTATEIbHOM MPOrpaMMbl Kouaunye | KoaunvecTBo KounuecTBo
n/n «IIKOJIBbHBIH YPOK» CTBO KOHTPOJIbHBIX | IPAKTHYECKUX
4acoB padoTt padoTt
1. | OcHOBHbIE OHATUS XUMUU (YPOBEHD [enb 3Hanuil. aunuupoBanue u ol 3 6
ATOMHO — MOJIEKYJISIPHBIX MIOJIEPIKKA UCCIIEI0BATENIbCKON AESTEIbHOCTH
IIpEJICTaBICHUI) LIKOJIbHUKOB B paMKax peajn3alii MU
WHJUBUAYAJIBHBIX U IPYNIIOBBIX
HCCIIEA0BATENIBCKUX IIPOEKTOB.
BoBrneueHne yyamuxcsi B KOHKYPCHYIO
AKTUBHOCTb, OJIUMITAA]IBI.
311 ner co aHA POKICHUS
M.B.JIomoHOCOBA.
2. | Ilepuoanveckuii 3aKOH U JeHpb poccuiickoil HayKH. 7 - -
MEPUOANYECKAS CUCTEMA XUMUYECKHUX JA.N.MenneneeB — 3aMedaTeIbHbIN
sanemenTos .M. Menzeneesa. PYCCKUM y4EHBIN, TAJAHTIIMBBIN [IPENOAABATEID,
Ctpoenue aToma 0OIIIeCTBEHHBIN JIESTENb.
3. | CtpoeHnue BemiecTBa. XUMHUYECKast BceeMupHblii feHb 3eMIIH. 7 1 -
CBSI3b B.M.BepHanckuii — BENMKUNA PyCCKUI
YUYEHBIH, OCHOBOIIOJIOKHUK HAyKH O
MHUHEPAJILHOM CTPOEHUU U COCTaBe 3eMIIH —
T€0XHMUH, aBTOP YUEHUs 0 buocdepe, IKOJIOT.
4. | Pe3epBHOE BpeMms 5
Hroro: 70 4 6
9 k1acc
Ne Pasjaennl nporpaMmmbl Moay./ib BOCIUTATEILHOM NPOrPaMMBI Konnye | KosamvecTBo KonnuyectBo
n/n «IIK0IBbHBIH YPOK» CTBO KOHTPOJIbHBIX | IPAKTHYECKHUX
4acoB pador pador
1. | MHorooOpa3ue XuMHYECKUX peaKIuil [enp 3nanui. Oprannsanus 15 1 2

HACTaBHUYECTBA YCIICBAIOMINX O0YUJaOITUXCS
HaJl HEYCIEBAIOIIUMHU.

Nuanuuuposanue u nogaepxka
HCCIIeN0BATEIIBCKOMN IeITEILHOCTH
IIKOJIbHUKOB B paMKax peajln3alii UMU




WHJUBUAYAIBHBIX U TPYIIIOBBIX
HCCIIEIOBATENbCKUX IPOEKTOB.

BoBiedenue ygammxcsi B KOHKYPCHYIO
AKTUBHOCTb, OJIUMITHA]IBI.

JI.A.MeHnpeneeB — 3amedaTeIbHBIN
PYCCKUI YYEHBIN, TAJTAHTIUBBIN
MIPero1aBaTellb, 0OIECTBEHHBIN JIESATEIb.

Mmoroo0pasue BemecTB 311 net co nHA poKACHUS 43 2 5)
M.B.JlomoHoCcOBa.
BcemupHblii 1eHb 3eMITH.
B.M.BepHanckuii — BENMKUNA PyCCKUI
yUYEHbIH, OCHOBOIIOJIO)KHUK HAYKU O
MUHEPAJIbHOM CTPOEHUU U COCTaBE 3eMIIH —
Ie€0XHMUH, aBTOP YUEHUs 0 buocdepe, 3KOJIOT.

Kpartkuit 0030p BaykHEHITUX A.M. byTtnepoB pycckuil yueHblil, OUH 9
OpPraHUYECKUX BEUIECTB 13 OCHOBOITOJIOKHUKOB TEOPUH CTPOEHUS
OpPraHUYECKUX COEIMHEHUM.
PesepBHOe Bpems 3
Hroro: 70 3 7

Cocmae yueoHo-memoouuecko2o KOMnjieKkma:

1. Pyazutuc I'.E. Xumus: 8 ki1.: yueOHUK 111 o0ieoopazoBateiabHbiX yupexaenuit / I'.E. Pynsutuc, @.I'.
®enpaman. — M.: [Ipocsemenue, 2018.

2.  Xumus: 8 KJ.: JIEKTPOHHOE MPUIIOKEHUE K YUEOHUKY.

3. Pynzutuc I'.E. Xumus: 9 ki1.: yueOHuK 175 o0meo0OpaszoBarenbubix yupexaenuit / I'.E. Pynsutuc, @.I'.
®enpaman. — M.: [Ipocsemienne, 2019

4, Xumust: 9 KI1.: SIEKTPOHHOE MPUIIOKEHHUE K YICOHHKY.

d. I'apa H.H. Xumus. Paboune nporpammel. [Ipeaqmernas nuaus yueonukos I'.E. Pymsutuca, @.I'. ®enpamana.
8-9 xmaccel/ H.H. I'apa. — M.: IIpocBemenue, 2020.

6.  Pameuxuii A.M. Xumus: qunaktuueckuid matepuai: 8-9 k. / A.M. Pageuxuii. — M.: [IpocBemienue.

7. Tapa H.H. Xumus. Ypoxku: 8 k. / H.H. I'apa. — M.: IIpocBemienue.
8. I'apa H.H. Xumus. Ypoku: 9 k1. / H.H. I'apa. — M.: [IpocBenienue.

Inanupyemoie pezynromamot uzyuenus npeomema «Xumusy



ITnhanupyemoie pesynomamol peanuzauuu npozpammsl no npeomemy «Xumusny:

BoinyckHUK Hayuumcsn:
® ONUCHIBATh CBOMCTBA TBEP/BIX, )KUJIKUX, Ta3000pa3HBIX BEIIECTB, BBIACIS UX CYIIECTBEHHbIC MPU3HAKY;
® XapakTepU30BaTh BEILIECTBA IO COCTaBY, CTPOCHUIO M CBOMCTBAaM, YCTAHABJIMBATH MPUUYMHHO-CIIC/ICTBEHHBIE CBS3HU
MEK]ly TaHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;
® PAacCKpbIBaTh CMBIC] OCHOBHBIX XUMHWYECKHUX IMOHATUN: aTOM, MOJIEKYJia, XUMUUYECKUN SJIEMEHT, MPOCTOE BEIIECTBO,
CJIOHO€ BEIIECTBO, BAJICHTHOCTh, UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;
® 1300pakaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMUYECKUX (OPMYT U CYIIHOCTh XUMHUYECKUX PEaKIUil ¢
MOMOII[BI0 XUMHYECKUX YPaBHEHUI;
® BBIUUCIATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, a TAKXK€ MAacCCOBYIO JOJII0 XUMHYECKOTO
AJIEMEHTAa B COCIUHCHUSIX;
® CpaBHUBATH M0 COCTABY OKCHJIbl, OCHOBAHUSI, KUCIIOTHI, COJIH;
e KJacCU(PUIIMPOBATH OKCUJIBI K1 OCHOBAHUS MO CBOMCTBAM, KUCIIOTHI U COJIM — IO COCTaRYy;
® OIMCHIBATH COCTAB, CBOMCTBA U 3HAUEHUE (B MPUPOJIC U MPAKTUUYECKON AEATEILHOCTH YEJIOBEKA) MPOCTHIX BEIIECTB —
KHCJIOpOJia U BOJIOPOA;
® J[aBaTh CPABHUTEIIBHYIO XapaKTEPUCTUKY XUMUYECKHUX PJIEMEHTOB M BaXKHEUIIINX COSUHEHUM €CTECTBEHHBIX CEMEICTB
HIEJIOYHBIX METAJUJIOB U raJIOT€HOB;
® T0JIb30BATHCS J1a0OPATOPHBIM 00OPYIOBAHUEM M XUMUYECKON TIOCYIOM;
® TIPOBOJUTH HECJIOXKHBIE XUMUYECKUE OMBITHI U HAONIOJACHHS 3a M3MEHEHHEM CBOWCTB BEIECTB B Mpollecce X
MpeBpalleHuit; COOII0IaTh MpaBUjIa TEXHUKHU 0€30TaCHOCTHU MIPU MPOBEACHUN HAOIOICHUMN U OIBITOB;
® pa3inyaTh SKCIEPUMEHTAIBHO KUCIOTHI U IIEJI0YH, MOJIb3YsICh HHIUKATOPAMU; OCO3HATh HEOOXOAUMOCTb COOJTIOICHUS
Mep 0€30MacHOCTH TIPY OOPAIIEHNHN ¢ KUCITIOTAMH | MIET0YaMHU.
BBIITYCKHUK nOIyYUm 603MO0MCHOCHb HAYUUMBCAL
®  TpamMOTHO OOpaImaThCs C BEIIECTBAMHU B MMOBCETHEBHOMN KU3HU;
®  0CO3HaBaTb HEOOXOAUMOCTH COOJIIOACHHUS MPABHJI HKOJIOTMYECKHM O€30MacHOro TOBEICHUS B OKpYKarolleu
IIPUPOJTHOM CpEJIE;
®  TIOHUMATh CMBICII U HEOOXOAUMOCTh COOJIFOACHUS MPEANUCAHUH, TTPEIJIaraéMblX B UHCTPYKIIUSAX MO UCIOJIb30BAHUIO
JIEKapCTB, CPENCTB OBITOBOM XUMUU U JIP.;
®  HCMOJb30BaTh MPUOOPETCHHBIC KIFOYEBHIE KOMIIETEHTHOCTH TPH BBHITIOJHEHUU HCCIEAOBATEIIBCKUX MPOEKTOB TIO
M3YYEHUIO CBOWCTB, CITOCOOOB MOJIYYCHHS M PACIIO3HABAHUS BEIIECTB;



° pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOIb3Ys CpPEICTBA YCTHOTO M HHUCHMEHHOTO OOIICHUS,
MPOSIBIISATh TOTOBHOCTH K YBOXKCHHUIO MHOM TOYKH 3pEHUS MPU 0O0CYKJICHUHU PE3yJIHbTaTOB BBITIOJTHEHHON pabOTHI;

° OOBEKTUBHO OIIEHUBATh HWH(OpPMAIMIO O BEIIECTBAX W XUMHUYECKUX IMpoIleccax, KPUTHUUECKH OTHOCHUTBHCSA K
TICeBIOHAY4YHOM nH(OpMaIK, HET0OPOCOBECTHOM peKIIaMe, Kacarollecsl NCIIOIb30BaHUS PA3JIMUHBIX BEIIECTB.
Iepnoanyeckuii 3aK0H U nepuoanUYecKas cucreMa xumnueckux 1eMeHToB .. Menneneea. CTpoeHue BelecTna.

BrinnyckHUK Hayuumca:

e KiacCH(UIMPOBATH XUMHUYCCKHE AJIEMEHTHI HA METAJIbI, HEMETAIUIBI, DJIEMEHTBI, OKCHIBl M THAPOKCUIBI KOTOPBIX
aM(pOTEPHBI, 1 HHEPTHBIE 3JIEMEHTHI (Ta3bl) I OCO3HAHUS BAKHOCTH YIIOPSIOYCHHOCTH HAYYHBIX 3HAHUI;

® pacKphIBaTh CMBICI Nepuoanyueckoro 3akona /.M. Menaeneena;

® OIHMCHIBATh M XapaKTEPU30BaTh TAOJIUUHYIO (POPMY MTEPUOTUIECKON CUCTEMbI XUMHUYECKUX JIEMEHTOB;

® XapaKTEepU30BATh COCTAB ATOMHBIX SIJIEP M PACIPEICICHUE YHCJa A3JIEKTPOHOB IO 3JICKTPOHHBIM CJIOSIM aTOMOB
XAMHWYECKUX IJIEMEHTOB MAJIBIX NIEPUOJIOB MEPUOANYECKON CUCTEMBI, a TAK)KE KNS U KaJIbIIUS;

® pa3nuyaTh BUAbl XHMHUYECKOM CBSI3M: HMOHHYI0, KOBAJICHTHYIO TOJSPHYIO, KOBAJIEHTHYIO) HEMNOMAPHYIO U
METaJUINYECKYIO;

e n300pa)kaTh IEKTPOHHBIC (POPMYIIBI BEIIECTB, 00Pa30BaHHBIX XMMUYECKIUMU CBSI3SIMU PA3HOT'O BU/IA;

® BBIABIATH 3aBUCUMOCTH CBOWCTB BEIIECTBA OT CTPOCHMSI €ro KPHUCTALIMYECKOM peleTku (MOHHOW, aTOMHOI,
MOJIEKYJISIPHOM, METaNTMYECKOM);

®  XAapaKTEpU30BATh XMMHUYECKUE DJIEMEHTHl U UX COCIUHEHUS HAa OCHOBE MOJIOKEHUS 3JIEMEHTOB B MEPUOIUYECKOU
CHUCTEME M OCOOCHHOCTEH CTPOCHUS UX aTOMOB;

® ONHKCHIBATH OCHOBHBIC MPeAnoCbUIKH OTKpbITHS .M. MenaeneeBbiM NMEPpUOAMYECKOTO 3aKOHA W IMEPUOIUYECKOMN
CHUCTEMBl XUMHUUYECKHUX JIEMEHTOB 1 MHOT'00O0Pa3HYI0 HAyUYHYIO JIESATEILHOCTh YICHOTO;

®  XapaKTEepU30BATh HAYYHOE W MHUPOBO33PEHUYECKOE 3HAYEHHUE MEPHUOJIMYECKOrO 3aKOHA U MEPUOUYECKONW CUCTEMBI
XUMHUYECKUX dJIeMeHTOB J[.M. MeHpaeneena;

® OCO3HaBaTh HAay4HbIE OTKPBITUS KaK pe3yJbTaT JIMTEIbHBIX HAONIOJEHUN, OIBITOB, HAyYHOW IIOJEMUKH,
IIPEOJOJIEHUS TPYTHOCTEN U COMHEHHUM.

BrInyCKHUK noayuum 603moxicHOCHIb HAYUUMbCA

®0CO3HABaTh 3HAYECHUE TCOPETUUCCKUX 3HAHUM IS MPAKTUUECKOU IEATEILHOCTH YEJIOBEKA,

® OIKUCHIBATh U3YUYEHHBIC OOBEKTHI KaK CUCTEMbI, IPUMEHSISI JJOTUKY CUCTEMHOI'O aHAJIN3a;

SIIPUMEHSTh 3HAHUA O 3aKOHOMEPHOCTSIX IMEePUOAUYECKON CHUCTEMbl XHMHUYECKHUX DJIEMEHTOB IS OOBSCHEHHS H
MPEIBUIECHUS CBOWCTB KOHKPETHBIX BEILIECTB;



epa3BuBaTh HMH(POPMAIMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YINIyOJieHHUs 3HaHUM 00 HCTOpUM CTaHOBJICHUS

XUMHYECKOMN HayKH, €€ OCHOBHBLIX HOHHTHﬁ, MNCPHUOAUYICCKOTO 3aKOHA KaK OJHOI'0 H3 Ba)XHEHIIIMX 3aKOHOB IIpUupoabl, a
TAKKC O COBPCMCHHBIX TOCTHKCHUAX HAYKH U TCXHUKH.

MHoroo0pa3ue XUuMHYeCKHX PeaKIH.

BoinyckHUK Hayuumcs:

OOBACHATH CYTb XUMHUYCCKHUX ITPOUCCCOB,
Ha3bIBATh IIPHU3HAKH 1 YCJIOBH:A IIPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;

¢ yCTaHaBJIMBAaThb NPHUHAICKHOCTD XUMHYECKOM p€aknun K OIPCACICHHOMY THIIY IIO OJHOMY M3 KJ'IaCCI/ICbI/II_II/IpOBaHHBIX

IIPU3HAKOB!

1) o uMcny U COCTaBY UCXOHBIX BEIIECTB U MPOYKTOB PEAKIIUH;

2) 10 BBIICJICHUIO WM TOTJIOMIEHUIO TETUIOTHI (PEaKIIuy SK30TEPMUUYECKUE U SHIOTEPMUUYECKUE);

3) 10 U3MEHEHHUIO CTETICHEW OKUCIICHUS XUMUYECKUX DJIEMEHTOB (OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIINH);
4) mo o6paTUMOCTH Tiporiecca (peakiuu oOpaTUMble U HEOOpaTUMBIE);

Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKUX PEAKIIUil;

Ha3bIBaTh (PAKTOPHI, BIUSIONIUE HA CMEIICHUE XUMUUYECKOTO PaBHOBECHS;

COCTaBJISITh YPABHEHUS BJIEKTPOJIUTHYECKON TUCCOLMAIMM KHUCIIOT, IIEJIOYEH, COJICH; TOJHBIE U COKPAIllCHHbIE MOHHBIC
YpaBHEHHS peakiiii oOMeHa; ypaBHEHUS OKUCIUTEIBLHO - BOCCTAHOBUTEIIBHBIX PEAKITUH;

MIPOTHO3UPOBATH MPOAYKTHI XUMUUYECKUX peakinil mo opmysiaMm / Ha3BaHUSIM UCXOJIHBIX BEIIECTB; OMPEACIISATh UCXOIHBIC
BelecTBa 1o ¢hopmysiaMm / Ha3BaHUSAM MPOTYKTOB PEAKIUU;

COCTaBJIATh YPAaBHEHUS PEAKIIUMA, COOTBETCTBYIOIINX IMOCIEI0BATEILHOCTH («IEMOYKEe») MPEeBpaICHUNH HEOPTraHUYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB;

BBISIBIIATH B IPOLIECCE DKCIIEPUMEHTA NMPU3HAKU, CBUIETEIBCTBYIOIINE O MPOTEKAHNU XUMUUECKOU PEAKLINH;

TOTOBUTH PACTBOPHI C OMPECIICHHON MAaCCOBOM J0JIEHM PACTBOPEHHOI'O BEIIECTBA;

ONPEAETATH XapAKTEP CPEeIbl BOAHBIX PACTBOPOB KUCIIOT U IIEI0YEH IO U3MEHEHUIO OKPACKH UHAUKATOPOB;

MPOBOJIUTH KAYECTBEHHBIC PEAKIIMH, MOATBEPKIAONIME HATUYUE B BOJAHBIX PACTBOPAX BEIIECTB OTHAECIIBHBIX KAaTUOHOB U
AHUOHOB.

BBIHYCKHI/IKI noJtyuun 603.MOMCHOCHIb HAYYUMbCA .

COCTABJIATh MOJIEKYJIAPHBIE U ITOJIHBIE MOHHBIE YPABHEHUS 110 COKPAIICHHBIM HOHHBIM YPaBHEHHUSM;

[IPUBOJUTL IIPUMEPBl PEAKLU, IOATBEPKAAIOMIMX CYIIECTBOBAHUE B3aMMOCBA3UM MEXKAY OCHOBHBIMU KJAaCCaMHU
HEOPIaHUYECKUX BEILECTB;

MIPOTHO3UPOBATH PE3YJIbTAThl BO3IECHCTBUS PA3NUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOM peaKInu;

MIPOTHO3UPOBATH PE3YJIbTATHI BO3ICHCTBUS PA3NUYHBIX (PAKTOPOB HA CMEIICHHE XMMHUECKOTO paBHOBECHSI.



MHoroo6pa3ue BelecTs.
BrinyckHuK Hayuumca:
® OmnpeaeNsaTh NPUHAIEKHOCTh HEOPTAHUUECKUX BEIIECTB K OJTHOMY U3 U3YUEHHBIX KJIACCOB/TPYII: METAJUIbl U HEMETAJLIbI,
OKCH/Ibl, OCHOBaHUs, KUCJIOTHI, COJIH;
® COCTaBJIATH (OPMYJIbI BEIIECTB M0 UX Ha3BAHUSIM;
® OIpPEIEIIATh BAICHTHOCTh U CTEIIEHb OKUCIIEHUS JJIEMEHTOB B BENIECTBAX;
® COCTaBJIATH (OPMYJIBI HEOPTaHWYECKUX COCIMHECHHWM IO BaJICHTHOCTSIM M CTCTCHSM OKHCJICHHUS DJIEMEHTOB, a TaKKe
3apsiilaM MOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH;
® OOBSACHITH 3aKOHOMEPHOCTH M3MEHEHUS! (QU3MUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB U UX BBICIIMX OKCHJIOB,
00pa3oBaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO NEPHOJIOB;
® Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTEPHBIE JIJIsl TPYIIIT OKCUAOB: KHUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.
® Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHbIE JJIsl KAXKIOTO KJacca BEIIECTB,;
® IPUBOJUTH MPUMEPHI PEAKLUH, NOATBEPKIAIOIINX XUMUYECKHUE CBOWCTBA HEOPraHUYECKUX BEIIECTB: OKCUIOB, KUCIOT,
OCHOBAHHUM U COJICH;
® OIPEIEIISATh BEMIECTBO — OKUCIIUTEIb U BELIECTBO — BOCCTAHOBUTEND B OKUCIIUTEIBHO — BOCCTAHOBUTENIBHBIX PEAKIIUSX;
® COCTaBJISITh DJICKTPOHHBIN OaslaHC MO MPEJIOKEHHBIM CXEMaM PEaKIInif;
® IIPOBOAUTHL JIAOOPATOPHBIE OIMBITHI, MOATBEPKIAAIOIMINE XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BEILIECTB;
® TIPOBOJUTH JIAOOPATOPHBIC OMBITHI IO MOJYYEHUIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB: BOJOPOJAA, KUCIOpPOAa,
YIJIEKUCIIOTO ra3a, aMMHaKa; COCTABJISATh YPABHEHUSI COOTBETCTBYIOIIMX PEAKIIUMN.
BbINyCKHUK MOJIYYUT 603MOMHCHOCHb HAYYUMBCA:
* IPaMOTHO OOpaIaThcs C BEIIECTBAaMHU B MIOBCEIHEBHON JKU3HHU;
* 0CO3HaBaTh HEOOXOAUMOCTh COOJIFOICHUS MTPABHIT SKOJIOTMYECKHA 0€30MacHOTO MOBEICHUS B OKPY KAIOIIEH MPUPOTHOM
cpene;
* MOHUMATh CMBICII M HEOOXOJAMMOCTh COOJIOJICHHS MPEINUCAHUM, MpeajiaraeMblX B HHCTPYKIUSX IO HCIIOJIb30BaHUIO
JIEKapCTB, CPENICTB OBITOBOM XUMUU U JIP.;
* WCIIOJIH30BaTh MPUOOPETEHHBIC KITIOUEBhIE KOMIIETEHTHOCTH TP BBIMIOTHEHUH UCCIEOBATEIBCKUX MPOSKTOB MO U3YUYEHUIO
CBOMCTB, CITOCOOOB TIOJTYYCHHS M PACIIO3HABAHUS BEIIECTB;
* pa3BUBAaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTh, UCIIOJIb3YS CPE/ICTBA YCTHOW W MUCHbMEHHOW KOMMYHHUKAIIMH MPU padboTe ¢
TEKCTaMH Y4YeOHHMKA W JTOTIOJHUTEIHLHOU JUTEPATYPOU, CIIPABOYHBIMU TAOIUIIAMH, MPOSBIATh TOTOBHOCTh K YBOKCHHIO HHOU
TOYKH 3PEHUS TIPU OOCYKIECHNUN PE3YJIbTaTOB BBHITTOJTHEHHON PabOTHI;



* 00BEKTUBHO OLIEHMBATh MH(POPMAIMIO O BEUIECTBAX U XUMUYECKUX IMPOLIECCaX, KPUTHUECKH OTHOCUTHCS K TCEBJAOHAYYHOU
uHbopMaInu, HeTOOPOCOBECTHON peKIaMe, Kacaroleics HCTIONb30BaHMS PA3TUYHbBIX BEIIECTB.

* 0OCO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHUN [l IPAKTUYECKON AEATEIBHOCTH YEII0BEKa,;

* OIMCBIBATh U3YUYEHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JJOTUKY CUCTEMHOI'O aHaIN3a;

* IPUMEHSATh 3HAHUA O 3aKOHOMEPHOCTSIX MEPUOINYECKON CUCTEMbl XUMUYECKUX 3JIEMEHTOB JJIsl OOBSCHEHUS U MPEIBUICHUS
CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh MH(OPMALMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YIIIyOJIEHUsI 3HAaHUN 00 MCTOPUM CTAHOBJIEHHUS XUMHUYECKOU
HAyKH, €€ OCHOBHBIX IIOHATUH, IIEPUOJINYECKOr0O 3aKOHA KaK OJHOI'0 U3 BAXHEUIINX 3aKOHOB IIPUPOJBI, a TAKIKE O COBPEMEHHBIX
JNOCTHIKEHUAX HAYKU U TEXHUKH.

* COCTABJIATh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHHUS 10 COKPAIIEHHBIM HOHHBIM YPaBHEHUSM;

* MPHUBOJAWTH NPUMEPBl PEAKIHN, IMOATBEPKIAIOMIMNX CYLIIECTBOBAHME B3aWMOCBS3M MEXIAY OCHOBHBIMH KJIACCAMM
HEOPTaHUYECKUX BEILIECTB;

* IPOTHO3UPOBATH PE3YJIbTATHI BO3JECHCTBUS PA3IMYHBIX ()aKTOPOB HA M3MEHEHHUE CKOPOCTH XUMUYECKON pPEAKIUU;

* IPOTHO3UPOBATH PE3YJIBTATHI BO3ECHCTBUS PA3IMYHBIX (DAKTOPOB HA CMEIICHHE XUMUYECKOIO PAaBHOBECHS.

* IPOrHO3UPOBATH XUMHYECKHUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBA U CTPOCHUS,

* IPOTHO3UPOBATH CIIOCOOHOCTH BEILECTBA MPOSBISATH OKUCIUTEIbHBIE WM BOCCTAHOBUTEIBHBIE CBOMCTBA C YUETOM CTEHEHEH
OKHCJICHHUS DJIEMEHTOB, BXOSIIUX B €TI0 COCTAB;

* BBIABIIATH CYILIECTBOBAHME T'€HETUYECKOW B3aMMOCBSA3M MEXKIY BEIIECTBAMHU B DPALY: IIPOCTOE BELIECTBO — OKCHI —
TUAPOKCHUI — COJIb;

* OPraHU30BBIBATH, IPOBOJANUTH YUEHUUECKUE IPOEKTHI 110 UCCIEAOBAHUIO CBONCTB BEILIECTB, MMEIOIINX BaXKHOE ITPAKTUYECKOE
3HAYCHUE.



