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Ilnanupyemblie pe3yJbTaThl H3yUeHHs] y4eOHOI0 NpeaMeTa
Beinyckuuk Hayuumcs:

. OIMCHIBATh CBOMCTBA TBEPABIX, KUAKHX, ra3000pa3HbIX BEIIECCTB, BBIIENAS UX
CYILIECTBEHHBIE PU3HAKH;

. XapaKTepH30BaTh BEILECTBA [I0 COCTaBY, CTPOCHHUIO U CBOICTBAM, YCTaHABJINBATh
NPUYUHHO-CIIEICTBEHHBIE CBSI3H MEX/y JaHHBIMHU XapaKTEPUCTUKAMU BEIIECTBA;

. pPacKpeIBaTh CMBICI OCHOBHBIX XHMHYECKMX IIOHSTHH: aTOM, MOJEKYIIa,
XUMUAYECKUH 3JEMEHT, IPOCTOE BEILECTBO, CJI0KHOE BEILECTBO, BaJCHTHOCTb, HCIIOIb3YS
3HAKOBYIO CHCTEMY XUMHH;

. n300paxkaTh COCTaB MPOCTEUIINX BEIIECTB C TIOMOIIBI0 XUMHUYECKUX (HOpMYT U
CYIITHOCTh XUMHUYECKHUX PEAKIHN C TIOMOIIBI0 XHMUYECKIX YPaBHEHHIA;

. BBIYHCIISITh OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O UM MOJIIPHYIO MacChl BEIIECTB, a
TaK)Ke MacCOBYIO JIOJIF0 XMMUYECKOTO AJIEMEHTA B COCTMHEHIISIX;

. CPaBHMBATH IO COCTABY OKCHUbI, OCHOBAHHUS, KUCIIOTHI, COJIH;

. KJaccu(UIMPOBaTh OKCUIBI U OCHOBAHUsI 110 CBOMCTBaM, KUCJIOTHI U COJH — TI0
COCTaBy;

. ONHCHIBAaTh COCTAaB, CBOWCTBA W 3HAUY€HUE (B MPUPOAEC H TPAKTUIECCKON
JIESATEIIbHOCTH YeJI0BEeKa) TIPOCTHIX BEUIECTB — KUCIOPOIa U BOJOPOIA;

. TIOJIB30BAThCS JIAOOPATOPHBIM 000PYIOBAHUEM H XUMHUYECKOH MTOCYI0MH;

. MIPOBOJNTH HECTOXHBIE XMUMHUYECKHE ONBITHI W HAOJMIOACHHUS 32 W3MEHEHHUEM

CBOICTB BEIIECTB B MPOIIECCE MX MPEBPAIEHHIT; COOMIOAAaTh MpaBMiia TEXHUKN 0€30MacHOCTH
MIPH MPOBEJICHUH HAOJIOICHUN U OIIBITOR;

. pa3nuyath SKCIEPUMEHTAILHO KUCIOTHI W IIENOYH, MONb3YSICh WHINKATOPAMHU;
0CO3HATh HEOOXOAMMOCTh COOMIOEHUSI Mep 0€30MacHOCTH MpHU OOpaIIeHUH C KHCIOTaMH M
IIeJI0YaMu.

. Knaccugunuposats MHOTOOOpa3ne XUMHUUECKUX PEaKIHN

. M3yunt cBOICTBa METAIIOB, HEMETAJJIOB U UX COEAUHEHUN

BbINyCKHHUK noayuum 603MO0NCHOCHY HAYYUMbCA'

® TIPaMOTHO OOpaIIaThCs C BEIECTBAMH B ITOBCETHEBHOM KHU3HH;

® 0CO3HaBaTh HEOOXOAMMOCTb COOMIOJEHUS TPABUI  SKOJOTMYECKH 0e30MacHOro
[IOBEJICHUS B OKPYXKAIOILLEH IPUPOJAHOM CPELE;

® [IOHMMAaThb CMBICI M HEOOXOAMMOCTh COONIONEHMS MNPEeNNUCAaHUM, NpelIaraeéMblx B
WHCTPYKLUSIX 1O HCIIOJIB30BaHUIO JIEKAPCTB, CPEACTB OBITOBON XUMHH U 1. ;

® JCMOJIB30BaTh NPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHTHOCTH TP  BBIIOJHEHUU
HCCIIEI0BATENbCKUX MPOCKTOB MO0 H3YYEHHIO CBOMCTB, CIIOCOOOB IOJMYYEHUS W PACIO3HABaHMUS
BEIIECTB;

e pa3BUBaThb KOMMYHHKATHBHYI0 KOMIIETEHTHOCTb, HCHOJIB3ys CpPEACTBA YCTHOTO U
MUCHbMEHHOTO OOIIEHMs], MPOSBIATE TOTOBHOCTH K YB@KEHHIO HHOM TOYKM 3pEHHS IpH
00CYKJIEHHH Pe3yJbTaTOB BHIIOJIHEHHOHN padoThI;

e 00BEKTHBHO OLICHNBATh I/IH(l)OpMaIH/IIO 0 BCOIECTBAX HW XHUMHUUYCCKUX IIporeccax,
KPUTHYECKH OTHOCHTHCSI K IICEBJIOHAyYHOUW HWH(POpPMAIMU, HEJ00pOCOBECTHOH peKiame,
Kacarollelics UCII0Ib30BaHUs Pa3IMUHbIX BEIECTB.

Ilepunonnyeckuii 3aK0H U epuoANYecKas cCHCTeMa XUMHUYecKuXx dj1eMeHnToB /L. U.

Menpneneesa. CTpoeHue BelecTsa.
BrinyckHUK Hayuumcsi:
. KJaccu(pUIMPOBATh XUMHUECKHUE SIEMEHTHI Ha METaJUIbl, HEMETaJIIbI, JIEMEHTHI,
OKCHIBl U THAPOKCHJIBI KOTOPBIX aM(OTEpHBI, U MHEPTHBIC AJIEMEHTHI (ra3bl) Ui OCO3HAHUS
BaXXHOCTH YNOPAJAOYEHHOCTH HAyUHBIX 3HAHUH;

. packphIBaTh CMbICI niepuoanydeckoro 3akona /.M. Menneneesa;

. OIMCHIBATh M XapaKTepPH30BaTh TAOIUYHYIO (HOPMY TEPHOAMUYECKON CHCTEMBI
XUMHYECKHX 3JIEMEHTOB;

. XapaKTEpPU30BaTh COCTaB ATOMHBIX SIIEP U PACTIPEICICHUE YHUCIa SIEKTPOHOB 1O

9JIEKTPOHHBIM CJIOSIM aTOMOB XHMHUYECKHX DJIEMEHTOB MAaJbIX MNEPHUOJOB MEPUOIUYECKOM
CUCTEMBI, a TAKXKE KaJIUs ¥ KaJIbITUS;
. pasnuyuaTe BHIOBl XHMHYECKOH CBS3M: HMOHHYIO, KOBAJEHTHYIO IOJIAPHYIO,



KOBAJICHTHYIO HETIOJIIPHYIO U METAJUINYECKYIO;

. n300paxkaTtb AIIEKTPOHHBIE (OPMYIBI BEIMIECTB, OOpPA30BAaHHBIX XHUMHUYECKUMHU
CBSI3IMU Pa3HOTO BUAA;

. BBISIBIIAITh 3aBUCUMOCTH CBOWCTB BEIIECTBA OT CTPOCHUSI €TO0 KPHUCTAJUIMUECKOU
pemeTky (MOHHOW, aTOMHOM, MOJIEKYJISIPHOM, METaJIIMYECKOM);

. XapaKTepU30BaTh XUMHMUYECKHE OJJIEMEHTHl M MX COECJUHEHHMS Ha OCHOBE
MIOJIOKEHUS 3JIEMEHTOB B IIEPUOIUIECKON CHCTEME U OCOOCHHOCTEH CTPOCHUSI X aTOMOB;

. ONMUCHIBATH  OCHOBHBbIE  mOpeanocbuUiku  oTkpeiTus .M. MenneneeBbim

NEPUOJMUYECKOTO 3aKOHAa U IEPUOJUYECKOW CHCTEMbl XHMMHYECKHMX 3JEMEHTOB H
MHOT000Pa3HyI0 HAYYHYIO JESTEIbHOCTh YYEHOTO;

° XapaKTEeprU30BaTb HAYYHOC W MHPOBO33PCHUYCCKOC 3HAUCHHUE NCPHUOAHUYCCKOrO
3aKOHa U HepI/IOHH‘IeCKOﬁ CUCTEMBI XUMHUYCCKHX DJICMCHTOB HI/I MeHI[eneeBa;
° OCO3HaBaTb HAYYHBIC OTKPBITUA KaK peE3yJabTaT IIUTCIbHBIX H&6J'H0,I[CHHI>1,

ONBITOB, HAYYHOU MOJEMUKH, IPEOAOJIEHUS TPYAHOCTEH U COMHEHHM.
BbInyCKHMK noayuum 603MOHCHOCHb HAYUUIBCA'

. OCO3HaBaTh 3HAUYCHUE TEOPETUUYCCKUX 3HAHHMM IS MPAKTUYECKOMN JESITEIHHOCTH
YyeJIOBEKa,

° OIHMCHIBATh M3YYECHHBIE OOBEKTHI KaK CHCTEMBI, IPUMEHSS JIOTUKY CHCTEMHOTO
aHaIu3a;

° NPUMEHSATh 3HAHUA O 3aKOHOMEPHOCTSIX HNEPUOANYECKON CUCTEMbl XMMHYECKUX
AIIEMEHTOB I OOBSICHEHHS U TPEIBUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

. pa3BUBaTh HMH(POPMAIMOHHYI0 KOMIICTCHTHOCTh TIOCPEICTBOM  YIIIyOJICHUS

3HaHUH 00 HCTOPUU CTAHOBJICHUS XMMHUYCCKOW HAyKH, €€ OCHOBHBIX IOHSTHUH,
MEPUOJUYECKOTO 3aKOHAa KakK OJIHOIO0 M3 BAXKHEMIIMX 3aKOHOB MPHUPOABL, a TaKXke O
COBPEMEHHBIX JOCTWKEHUSIX HAYKH U TEXHUKHU.

MHoroo0pa3ue XUuMHYECKHX pPeaKkMii.
BoinmyckHUK Hayuumcs:

° OOBSICHAATH CyTh XUMHUECKHX IPOIIECCOB;
° Ha3bIBATh NIPU3HAKU U YCJIIOBUSI IPOTEKAHUS XUMUYECKUX PEAKIIM;
. yCTaHaBJIUBaTh NPHUHAJIEKHOCTh XUMUYECKOW PEaKLUU K ONPEIEICHHOMY TUILY

10 OJTHOMY U3 KJIaCCU(PHUIIMPOBAHHBIX IPH3HAKOB!
1) Mo yuCIy M COCTaBy HCXOAHBIX BEIIECTB M NPOAYKTOB pPEaKUUH (peakuuy COeIWHEeHuS,
pasJioKeHHs, 3aMeleHns] 1 00MeHa);
2) 1O BBIICTICHUIO UJIH MOTJIOLIEHHUIO TEIUIOTH (PEakui 3K30TEPMHUUECKUE U IHAOTEPMUIECKIE);
3) 1o U3MEHEHHWIO CTEMeHeH OKHUCIEHUS XHMHUYECKHMX JJIEMEHTOB  (OKHCIMTEIHHO-
BOCCTaHOBHUTEJIbHBIE PEAKLIUH);
4) no oOpaTUMOCTH TIpoLiecca (peakuu oopaTuMble 1 HEOOpaTUMBIE);

. Ha3bIBaTh (PAKTOPHI, BIUSIOLINE HA CKOPOCTh XMMHUYECKUX PEAKIIHIA;
. Ha3bIBaTh (PAKTOPHI, BIUSAIONINE HA CMEIICHUE XUMHUECKOTO PAaBHOBECHS;
. COCTABJISITh YPABHEHUS JJIEKTPOJIMTUYCCKON NTHUCCOIMAITMN KHUCJIOT, IMETIOYeH,

coJiel; TIONHBIE W COKpAIIeHHbIE WOHHBIE YypaBHEHHS peakuuid oOMeHa; ypaBHEHHS
OKHUCJIUTEJIBHO - BOCCTAHOBUTEIBHBIX pEaKIuil;

. IIPOTHO3HPOBATH MPOJYKTHl XMMHUYECKUX peakuui mo QopmyriaMm / Ha3BaHUSM
UCXOHBIX BEIIECTB; ONPEACIATh HCXOHbIC BElecTBa 10 (opMyJiaM / Ha3BaHHSIM MPOAYKTOB
peaKIumy;

. COCTABJISITh YPaBHEHUS PEAKIUH, COOTBETCTBYIOIIMX IOCIICOBATEIIEHOCTH
(«termoyke») MpeBpaIIeHnii HeOPTaHMIECKUX BEMIECTB PA3INIHBIX KIACCOB;

. BBISIBJISITH B MPOIECCE ODKCIEPUMEHTa TPU3HAKH, CBHUJACTENBCTBYIONINE O
MPOTEKAHUN XUMHUYECKOH peaKIui;

. TOTOBUTBH PACTBOPHI C ONPEEIEHHON MaCCOBOM JI0JIEN paCTBOPEHHOI'O BEIIECTBA;

. OTIPEETATh XapakTep CpeAsl BOJHBIX PACTBOPOB KHCIOT M IIEJOYel To
M3MEHEHUIO OKPACKH UHAUKATOPOB;

. MIPOBOJNTH KAa4YEeCTBEHHBIC PEaKIHH, IOATBEP)KIAIONINE HAIWYHEe B BOJHBIX

pacTBOpax BEHICCTB OTACIBHBIX KATUOHOB 1 AaHUOHOB.



BBIHYCKHI/IK noJiyuum 603MOHCHOCHb HAYUUMBCA .

. COCTaBJISTh MOJIEKYJSIPHBIE W TIOJHBIE WMOHHBIE YpaBHEHHUS 10 COKpAIICHHBIM
WOHHBIM YPaBHEHUSM;

. NPUBOAUTH MIPUMEPHI PEAKUUN, MOATBEPKIAIONINX CYIIIECTBOBAHUE B3aMOCBSI3U
MEXKy OCHOBHBIMHU KJIACCAMU HEOPTAaHUYECKUX BEILECTB;

. MIPOTHO3UPOBATh PE3YJIbTAaThl BO3JCHCTBHS Pa3IUYHBIX (DAKTOPOB Ha CKOPOCTh
XUMUYECKOHN peaKIuy;

. IIPOTHO3UPOBATH PE3YNIBTATHI BO3MECHCTBHUS PAa3NUIHBIX (PAaKTOPOB HA CMEIICHHE

XUMHYECKOI'0O paBHOBECH.
MHuoroo0pa3ue BeuniecTs.
BI)IHYCKHI/IK Haysumcs.

. OIpENeNIATh NPUHAJIOKHOCTE HEOPraHWYEeCKUX BEIIECTB K OJHOMY M3
W3y4YEHHBIX KJIACCOB/TPYII: METAJLIBI U HEMETAJUIbl, OKCHUbl, OCHOBAHMUS, KHCJIOTHI, COJIH;

. COCTaBIIATH (DOPMYJIBI BELIECTB IO UX HA3BAHUSIM;

. OTIPENEIISATh BaJICHTHOCTh U CTETIICHb OKHCIICHHS JJIEMEHTOB B BEILIECTBAX;

. COCTaBIIAAITH (OPMYJIBI HEOPTaHMYECKHX COCAMHEHMH M0 BAJCHTHOCTSM H

CTCTICHSIM OKHCIICHHUSI JJIEMEHTOB, a TaKXe 3apigaM HOHOB, yKa3aHHbIM B TaOuuIe
PacTBOPUMOCTHU KHUCIIOT, OCHOBAHUM H COJIEH;

. OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHUS (U3MUECKHMX M XHMHYECKUX CBOWCTB
MPOCTBHIX BELIECTB M MX BBICIIMX OKCHIOB, OOpa30BaHHBIX 3JIEMEHTAMH BTOPOTO U TPETHETO
MIEPHOMOB;

° Ha3bIBaTh O6HII/IG XUMHWYCCKHE CBOfICTBa, XapaKTCpHBIC JIA T'PyHnIl OKCHIOB:
KHUCJIIOTHBIX, OCHOBHBIX, aM(i)OTCpHBIX.

. Ha3pIBaTh OOIIME XMMHYECKHE CBOMCTBA, XapaKTEpPHBIC Ui KaKAOTO Kiacca
BELICCTB;

. NPUBOJUTH MPHUMEPHl PEAKIMH, MOATBEPKAAOIMMNX XUMHYECKHE CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCHIOB, KUCIOT, OCHOBAaHUH U COJIEH;

. ONPENCIATh BEIIECTBO — OKHUCIWTEIb U BEIIECTBO — BOCCTAHOBUTEND B
OKHCIIUTENIBHO — BOCCTAHOBUTENIBHBIX PEAKIIMSIX;

. COCTAaBIISAITh AMEKTPOHHBIN OalaHC 10 NMPEITI0KEHHBIM CXeMaM PEaKIIHii;

U MPOBOJUTE JIAOOPATOPHBIC OIBITHI, TOATBEPXKIAIOIINE XHUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTaHUYECKHUX BEUIECTB;

. MIPOBOJUTDH J1a0OpPATOPHBIE OIBITH MO TONYYEHHIO U COOMPAHUIO T'a3000pa3HBIX

BEIIECTB: BOAOPOJA, KHCIOPOAA, YIJIEKHCIOro Tra3a, aMMHaKa, COCTaBJISTh YPaBHEHHS
COOTBETCTBYIOIIUX PEAKLIUI.

BbINyCKHUK NOJXYYUT 603MOHCHOCHb HAYYUMbCA .

* IPaMOTHO O0paIaThCs C BEUIECTBAMH B TIOBCEIHEBHOM KU3HM;

* 0CO3HaBaTh HEOOXOJUMOCTh COOJIIOACHUS IPABUI FKOJIOTHUECKH O€3011aCHOr0 MOBEICHUS B
OKpYKarolllel NpupoHOH cpeie;

* IOHUMATh CMBICIT U HEOOXOJMMOCTh COOJIOJICHHS TPEAMTUCAHUH, TIpe/IaraeMbIX B HHCTPYKIIHSAX
TI0 UCTIOJIB30BAHHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUH U JIP.;

*  HCHOJB30BaTh  NPHOOPETEHHBIC  KIFOYEBbIE  KOMIIETCHTHOCTH  NpPU  BBIOJHEHUH
MCCIIEIOBATEIHCKUX MPOEKTOB MO0 U3YYEHHIO CBOICTB, CIOCOOOB MOIYYEHHS 1 PAaCIIO3HABAHMS BEIIECTB;

* pa3BUBaTh KOMMYHHKAaTHBHYIO KOMIIETEHTHOCTb, UCIOJB3Yysl CPEICTBA YCTHOM U NHUCBMEHHOU
KOMMYHHMKallMM Npu paboTe ¢ TekcTaMu y4yeOHUKa W JOMOJHHUTEIBHOW JUTEpaTypod, CHpPaBOYHBIMH
TaONHUIIaMU, TIPOSIBJIATH TOTOBHOCTh K YB)KEHHIO MHOW TOYKH 3PEHUs MPH OOCYXJIECHUH PE3YJIbTATOB
BBITIOJTHEHHOH paboTHI;

* 00BEKTHBHO OLIEHMBATh MH(POPMALIMIO O BELIECTBAX M XHMHUYECKHX IMPOLECCAX, KPUTHUYECKH
OTHOCHUTHCS K TICEBIOHAYYHON WHPOPMAIIH, HETOOPOCOBECTHOM peKiiaMe, Kacaroleics HCIoIb30BaHMsI
Pa3IMYHBIX BEIIECTB.

* 0CO3HaBaTh 3HAYECHNE TEOPETUUECKUX 3HAHUH NI MPAKTUUECKOM IEATEIbHOCTH YEIOBEKA,;

* OTMCHIBATH U3YUYCHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTHKY CUCTEMHOTO aHaIIN3a;

* IPUMEHATH 3HAHUS O 3aKOHOMEPHOCTSIX MEPHUOAUYECKOM CUCTEMBbl XMMUYECKUX JIEMEHTOB UL
00BSICHEHHS U TIPEIBUACHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BHUBaTh MH(POPMAIIMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIIyOJIeHHs 3HaHUH 00 MCTOpUH
CTaHOBJICHUSI XMMUYECKOM HAyKH, €€ OCHOBHBIX IOHATHUH, MEPUOJUYECKOr0 3aKOHA KaK OJHOIO W3



BOKHEHIINX 3aKOHOB IPHPOJIBI, & TAKIKE O COBPEMEHHBIX JIOCTIKCHHSX HAYKU U TEXHUKH.
* COCTaBISITH MOJICKYJISIPHBIC M TOJNHBIC HOHHBIC YPAaBHEHUS I10 COKPAUIEHHBIM HOHHBIM
yYpaBHEHHUSIM;
* TNPHUBOIUTH TPHUMEPHl pPEAKIHH, MOATBEPKAAIOIINX CYINIECTBOBAHUE B3aHMOCBSI3H MEXKIY
OCHOBHBIMH KJIACCAMH HEOPTaHUUECKUX BEIIECTB,;
* TPOTHO3HPOBATH PE3YJIbTATHl BO3JACUCTBHS PAa3IHYHBIX (PAKTOPOB HAa H3MEHEHHE CKOPOCTH
XMMHUYECKOI peakiuy;
* IPOTHO3UPOBATH PE3YJbTAThl BO3ACHCTBUS PA3IMYHBIX (AKTOPOB HA CMELICHHE XUMHYECKOTO
paBHOBECHSI.
* IPOTHO3MPOBATh XUMHYECKUE CBOMCTBA BEIICCTB HA OCHOBE UX COCTaBa U CTPOCHHS;
* IIPOTHO3MPOBATh CIIOCOOHOCTH BEIECTBA MPOSIBISATH OKUCIMTEIBHBIC MM BOCCTAaHOBHTEIIBHBIC
CBOICTBa C Y4ETOM CTETICHEH OKUCIICHHS SJIEMEHTOB, BXOJIIMX B €r0 COCTaB;
* BBUSIBIISITH CYIICCTBOBAHME T'CHETHYECKON B3aMMOCBS3M MEXKIY BEIIECTBAMHU B Psay: MPOCTOES
BEIIECTBO — OKCHJ] — IMAPOKCHUI — COJIb;
* OpraHH30BbIBaTh, MPOBOJHMTH YYCHHYECKHE MPOCKTHI MO HCCICIOBAHUIO CBOWCTB BEILECTB,
MMEIOIIMX BOXHOE MPAKTUYECKOE 3HAUCHHUE.
BBINTyCKHHK MOTYYUT BO3MOKHOCTDh HAyUUTHCS:
* IPaMOTHO 00paIaThCs C BEIECTBAMH B IOBCEIHEBHOM JKU3HU;
* OCO3HaBaTh HEOOXOJMMOCTH COOJIIOJICHHMS IPABUJI 3KOJIOTMYECKH O€30I1aCHOrO TOBEACHUS B
OKpYKarolleil NpUpOJHOMN Cpeae;
* IOHUMATh CMBICI U HEOOXOMMOCTh COOIOICHHS PEANUCAHHNA, TPeIIaraeMbIX B HHCTPYKIHSIX 110
UCTIOJIb30BAaHHIO JICKAPCTB, CPEICTB OBITOBOM XUMUH U JIP.;
* HCIIOJIb30BaTh MPHOOPETEHHBIE KITFOUEBbIe KOMIIETEHTHOCTH MIPU BBITIOJIHEHUH HUCCIIEA0BATEICKUX
MPOEKTOB 10 U3YYECHUIO CBOKCTB, CIOCOOOB MOMYYECHHUS M PACIIO3HABAHUS BEILIECTB;
* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, MCIIOJIb3Yysl CPEICTBA YCTHOW W TMHUCHMEHHOU
KOMMYHUKAIIUU TpU paboTe ¢ TeKCTaMu y4eOHUKA U JOMOJHUTEILHOM JINTEPATYpOi, CIIPaBOYHBIMHU
Ta0JIMIIaMU, TIPOSIBIISITh TOTOBHOCTh K YBRXKCHHIO MHOW TOYKH 3pEHUS IPU 00CYKIEHUH PE3yIbTaTOB
BBITIOJIHEHHOM paloThI;
* 00BEKTHBHO OICHMBATh WHGOPMAIMIO O BEIIECTBAX W XMMHUYECKHX TMPOIECCax, KPUTHUICCKH
OTHOCUTBCSI K TICEBJOHAYYHOH WH(pOpMaIMK, HEIO0OPOCOBECTHOM pekiame, Kacaroulencs
UCTIOJIb30BaHMS PA3JINYHBIX BEIIECTB.
* 0CO3HABaTh 3HAYCHUE TEOPETHUYCCKUX 3HAHUH [T MPAKTUYECKOH IesTeIbHOCTH YEI0BEKa;
* OMHCHIBATH U3YYECHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHAIIN3a;
* NMPUMEHATH 3HAHUS O 3aKOHOMEPHOCTSX IMEPUOTUYECKON CUCTEMBbI XMMUYECKHUX SJIEMEHTOB IS
O0O0BSICHEHUS U TTPEIBUICHHS CBOMCTB KOHKPETHBIX BEIIECTB;
* pa3BUBaTh NH(HOPMAIMOHHYIO KOMIIETEHTHOCTD MTOCPEACTBOM YIITyOJIeHHs 3HAHHUI 00 NCTOPUH
CTaHOBJICHUS] XUMHUYECKOW HAayKH, €¢ OCHOBHBIX MOHATHH, MEPUOJINYECKOTO 3aKOHA KaK OJHOTO U3
BOXHEHUIIINX 3aKOHOB TIPUPO/IBI, @ TAKIKE O COBPEMEHHBIX JIOCTIKEHUSX HAyKU M TEXHHUKH.
* TMPUBOIWTH TIPUMEPHl PEAKIMA, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBI3U MEXIY
OCHOBHBIMM KJIACCAMHU HEOPTraHMYECKHUX BEIIECTB;
* BBISIBJIATH CYILECTBOBAaHHE TE€HETHMYECKOM B3aMMOCBS3M MEXKIY BELIECTBAMHU B psay: IPOCTOE
BEILIECTBO - OKCHUJL - THPOKCHU] - COJIb;
* OpraHu30BbIBaTh, IMPOBOAMTH YYEHHYECKHE MPOEKThl MO HCCIECIOBAaHUIO CBOWCTB BELIECTB,
MMEIOUINX BaXXHOE MPAKTUYECKOE 3HAYCHUE.
JIuunocmmnosie, memanpeomemnsvie u npeoMentHple pe3yibmamol 0C60EHUA YUEOHO20 npeomema
«Xumusay
JINYHOCTHBIMU PE3yIbTaTAMU U3YYCHUS TIpeaMeTa « XUMHUSD) SBIISIOTCS CIICAYIONTNE YMEHHUS:
- Bocnuranne poccuiickod TIpa)IaHCKOW WACHTUYHOCTH: MATPHOTH3MA, JIOOBH M YBaKEHHE K
OTeuecTBy, 4yBCTBO TOPOCTH 3a CBOIO PosinHy, 32 pOCCHIICKYIO0 XUMHUYECKYIO HAyKy
- ®opmupoBaHHME LEIOCTHOTO MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOLIECTBEHHOM MPAKTHKH, a TaKkKe COLUAIBHOMY, KYJIbTYPHOMY, SI3bIKOBOMY
JYXOBHOMY MHOI000pa3Hi0 COBPEMEHHOIO MHpa
- ®opmupoBaHHE OTBETCTBEHHOI'O OTHOUIEHHS K YYEHHUIO, TOTOBHOCTH U CIOCOOHOCTH K
CaMOpa3BHUTHI0O U CaMOOOpPA30BAaHMI0O HAa OCHOBE MOTHMBALMU K OOYYEHMIO W TMO3HAHUIO, BBIOOPY
npodHIHbHOTO 00pa30BaHMsA Ha OCHOBE WHGOPMAIUM O CYIIECTBYIOMIMX TPOPECCUSIX U JIMIHBIX



npoQecCHOHATBHBIX MIPEIOYTEHUM. Oco3HaHHOMY IIOCTPOEHHUIO WHAWBHUYyaJIbHBIX
00pa30BaTeNbHBIX TPACKTOPUH C YUETOM YCTOWYHMBBIX MO3HABATEIHHBIX HHTEPECOB

- ¢opMHUpOBaHHE KOMMYHHKATUBHOW KOMIIETCHIIMM B O0pa30oBaTENbHOM, OOIIECTBEHHO IOJIC3HOM,
y4eOHO — UCCIIeI0BaTeNIbCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIHHOCTH

- ®opMupoBaHKE M MOHUMaHHUE LIEHHOCTH 30POBOr0 M 0€3/10IacTHOro o0pa3a >KU3HHU, YCBOCHUE
NPaBWJ WHAMBHUIYAJIHLHOTO M KOJUIEKTHBHOTO O€30MAaCHOTO MOBEICHUS B YPE3BBIYAMHBIX CUTYaLIUSX,
YTOXKJAIOLIUX KU3HU U 30POBBIO JIOAEH

- ®opmupoBaHKe TIO3HABATEIHHONH MH(OPMAIMOHHON KYIbTYyphl. B TOM dmcie pa3BUTHE HABBHIKOB
CaMOCTOSITENILHON PabOTHl € Y4eOHBIMH IOCOOMSIMHU, KHUTAMH, NOCTYIMHBIMH HHCTPYMEHTaMH WU
TEXHUYECKUMH CPEJICTBAMU MH(POPMAITHOHHBIX TEXHOJIOTHI

- ®opMHpOBaHKE OCHOB HKOJOTMYECKOTO CO3HAHUS HAa OCHOBE MPU3HAHUS LIEHHOCTHU U3HU BO BCEX
€¢ MPOSIBJIICHHUSIX K HEOOXOMMOCTH OTBETCTBEHHOTO , OEpEKHOTO OTHOIICHHMSI K OKpYXKalolleh cpee
-Pa3BuTHe TOTOBHOCTH K PEIIEHUIO TBOPUECKHUX 3a]ady, YMEHHE HAXOIHUTh aJEeKBaTHBIE CIIOCOOBI
MOBEICHUSI M B3aMMOJCHCTBHE C MapTHEpaMH BO BpeMsi y4eOHOW M BHEY4eOHOU AEsITeThbHOCTH,
CHOCOOHOCTH OLIEHUBATh IPOOJIEMHbIE CUTYaLlUU

MeTtanpenMeTHBIMHU  pe3ylbTaTaMU H3Y4YeHHs Kypca «XuUMHs» sBiIgeTcs (HOpMHUpOBaHHUE
YHUBEpCaIbHBIX yUeOHBIX nercTBuit (YV/]I).

Iloznasamenvnvie YVVJI:

- CamocrodaTenbHO OOHApYXHBAaTh M (OPMYIHPOBATH YUEOHYIO IMpOOIEeMy, ONpeneisTh Lejb

y4eOHOI1 esITeIbHOCTH, BHIOMPATh TeMy paboThI
- BpiiBurate Bepcum pemieHHs NpoOJIEeMbI, OCO3HABaTh KOHEYHBIH pe3yJibTaT, BBHIOMPATH U3
HPEeJIOKEHHBIX U UCKAaTh CAMOCTOSITEIIBHO CPEJCTBA JOCTHKEHHUS LIEITH.

- CocTaBnaTh (MHIUBUyaJabHO WM B IPYIIIE) IUIaH PEIIEHUs PO0JIeMbl (BBIIIOIHEHUS IIPOEKTA).

- PaGoras no miany, cBepsTh CBOM AEHCTBHSA C LIEIbIO U, IPU HEOOXOAUMOCTH, UCIIPABIATh OLIMOKU
CaMOCTOSITEIIBHO.

- B nuanore ¢ yuuresnem cOBEpIIEHCTBOBATH CAMOCTOSITEIBHO BHIPAOOTAHHBIE KPUTEPUU OLICHKH.
Kommynuxamusnvie Y'Y/

- CaMOCTOATENIbHO OPraHU30BBIBATH YUEOHOE B3aMMOJCHCTBHIE B rpymne (onpeaesaTs o0lue 1emu,
pacnpenensaTh poyy, J0rOBapuBaThCs Ipyr ¢ APYroM U T.J.).

CpenctBoM (opMUPOBaHUS KOMMYHUKATUBHBIX Y'Y/l Cily’KaT TEXHOJOIHsS MPOOJIEMHOTO Jauajiora
(moOy>KAaroUMi ¥ MOABOAALIMIA qUaor) U paboTa B MalbIX IpyImax, a TAKKe MCIOJIb30BaHUE HA
YpOKax 3JI€MEHTOB TEXHOJIOTUH MPOTYKTUBHOTO YTCHHS.

[IpenMeTHBIMU pe3yIbTaTaMU U3yUEHUS TIPEAMETa « XUMHUSD) SBISIOTCS:

- ®opMupoBaHHE TEPBOHAYAIBHBIX CHCTEMATH3MPOBAHHBIX MPEJICTAaBICHUNA O BEHIECTBAX, HX
NPEeBpAlICHUSX W MPAKTUYECKOM TPUMEHEHHWH; OBJQJICHWE TMOHATHHHBIM  anmapatoM |
CHUMBOJINYECKUM SI3BIKOM XUMUU;

- Oco3HaHne OOBEKTHBHO 3HAYMMOCTH OCHOB XMMHYECKOH HAyKH Kak 00JacTH COBPEMEHHOTO

€CTECTBO3HAHUS, XMMUYECKUX MPEBPALICHUIH OpPraHMYECKUX M HEOPraHMYeCKHUX BEIECTB Kak

OCHOBbl MHOTHX SIBICHHH >KUBOM UM HEXHBOW MNPUPOAbI; YriayOleHHe MNpeACTaBIeHU o

MaTepHUaIbHOM €IMHCTBE MUPA;

- OBajieHue OCHOBaMU XMMHUYECKON IPaMOTHOCTH: CIIOCOOHOCTBIO aHATU3UPOBATh U OOBEKTHUBHO
OIICHMBATh JKW3HECHHBIC CUTYAIlMH, CBS3aHHBIC C XUMHUEH, HaBBIKAMH 0€30MacHOro oOpalieHus ¢
BEIIECTBAMHM, MCITIOIh3yEMbIMU B MOBCEIHEBHOHN XKU3HW; YMEHHUEM aHAJIU3UPOBATh M TUIAHUPOBATH
9KOJIOTHUECKU 0€30MacHOe TIOBEACHUE B LENIX cOEpeKEeHHUS 3710pOBhs U OKPY KalOIIel Cpe/ibl;

- ®opmupoBaHHEe YMEHUH yCTaHABIMBATh CBS3M MEXKIY pPEaTbHO HAOIIOAEMBIMH XUMUYECKHUMH
SBJICHUSIMU W TIPOLIECCAMHU, TPOMCXOSAIIIMH B MUKPOMHpE, OOBSCHATh MPUYMHBI MHOTOOOpPA3Ms
BEULIECTB, 3aBUCUMOCTh HUX CBOMCTB OT COCTaBa M CTPOEHHUS, a TAKXKE 3aBHUCUMOCTb IPUMEHEHUS
BELIECTB OT UX CBOWCTB;

- [IpuoOpeTeHus omnbiTa UCIONb30BAHUS PA3IMYHBIX METOJOB M3y4YEHHs BEUIECTB; HAOIIOACHUS 3a
UX MPEBPALICHUSIMH NPU MPOBEACHUN HECIOKHBIX XUMHUUECKHX SKCIIEPUMEHTOB C UCIOJIb30BaHUEM
71ab0paTopHOro 060PYAOBAHUS U TPUOOPOB;

- YMeHHne oKa3bIBaTh NEPBYIO MOMOIIb IIPH OTPABIECHUAX, 0KOraX M APYTUX TpaBMax, CBSI3aHHBIX C
BEIIECTBAMH 1 JIA0OPATOPHBIM 000pyTIOBaHHEM;

- OBnaneHue nmpuemMamu paboThl ¢ MH(POpMAIMEH XMMHUYECKOTO COJAEp’KaHMs, MPEACTABICHHONH B
pasno (opme (B Buae Tekcra, Gopmyd, rpaduKkoB, TAOIUIHBIX JaHHBIX, CXeM, poTorpaduii u ap.)



- Co3nanue OCHOBBHI Uil (pOPMHUPOBAHHS MHTEpECca K PACHIMPEHHIO M YIIIyOJICHHI0O XUMHYECKHX
3HaHU M BHIOOpa XMMHUHU Kak MPOQWILHOTO MpEeaMeTa IMpH IEPeXOoie Ha CTYINCHb CPEIHETO
(monHoro) obmero oOpa3oBaHus, a B JajbHEHIIEM U B KauecTBe cepbl cBoe MpodecCHOHATbHON
JeSITebHOCTH;
.- ®opMupoBaHUE MPEACTABICHUI O 3HAYCHHH XMMUYECKOW HAayKW B PEIICHUM COBPEMEHHBIX
9KOJOTUYECKUX MPoOJIeM, B TOM YHUCIEC B IMPEIOTBPAIICHHH TEXHOTCHHBIX M 3KOJIOTHYECKHX
KaracTpod.
Oowaa xapaxmepucmuka yueoHo20 npouecca:
OcHogHble mexHono2uu 00yuenus:
[Tporpamma kypca «XuMHI» IOCTPOCHA HA OCHOBE CIIUPAIBHON MOJEINH, IPelycMaTpUBAIOLIeH
MOCTETIEHHOE pPa3BUTHE U YIIyOJCHHE TEOPETUYECKUX NPEJACTABICHUN TIPU JHHEWHOM
03HAKOMJICHUH C SMIIUPUYECKUM MaTEpHUaIOM
Tectbl, caMoCTOsTENbHBIE paboTa, KOHTPOJbHBICE pPabOTHI, YCTHBIM ONpPOC, 3aIlIuTa
HCCJIEIOBATEIHLCKUX PadoT.
[Tpeobanarormumu opMaMu TEKYIIETO KOHTPOJIS SBISIOTCS CAMOCTOSITEIbHBIC U KOHTPOJIbHBIE
paboThl, pa3iuyuHble TECTOBbIE (OpMBI KOHTpOIA. [IpOMEKyTOUHBI W HUTOTOBBIM KOHTPOIb
POBOAMTCS B (hOpME KOHTPOIBHBIX padboT

CodepxkaHue Kypca xumuu 8 Knacc.

Pa3nen 1. OcHoBHBbIC NOHATHA XUMHUH (YpoBeHb aTOMHO- MOJIEKYJISIPHBIX
npeacTaBJIeHU)

[Ipenmer xumuu. XuMusl Kak 4acTh €CTECTBO3HAaHMS. BemecTBa U ux cBoiicTBa. MeTobl
MO3HAHUS B XUMHUHU: HaOmojaeHue, d3kcnepuMeHT. [lpuembr Oe3zomacHoi  paboThl €
o0opynoBaHueM M BemectBaMu. CTpoeHue miaMeHu

Yuctele BemecTBa U cMecu. CrocoObl OYMCTKM BEIIECTB: OTCTaWBaHUE, (DUIBTPOBAHUE,
BbIIIApUBAHUE, Kpucmaniuzayus, oucmuiiayus. Dusndeckue M XUMHUYECKHE SIBJICHUS.
Xumnueckue peakuuu. [Ipu3Hak XMMHUECKUX PeakUuid U yCIOBUS BOSHUKHOBEHMS U TEUEHUS
XAMHYECKUX PEaKIUM.

ATOMBI , MOJIEKYJIBI M MOHBI. BelecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.
Kpucrannnueckue u amopdusie BemiectBa. Kpucrtaminueckue pemieTku: MOHHas, aTOMHas U
MOJIEKYJISIpHAs. 3aBUCUMOCTh CBOWCTB BELIECTB OT THIA KPUCTANINYECKOU pemeTku. IIpocTeie n
CJIOKHBIE BelIeCTBa. XUMHUECKUH 371eMeHT. MeTaibl 1 HeMeTasulbl. ATOMHasl €JUHULAa MacChl.
OtHocuTenbHass aroMHas Macca. SI3bIKk XUMHMM. 3HAaKM XMMHUYECKHX DJIEMEHTOB.  3aKOH
MOCTOSTHCTBA COCTaBa BellecTBa. XuMuueckue popmynsl. OTHOCHUTENbHASI MOJIEKYJISIpHAsT Macca.
KauecTBeHHBIN U KOTHMUECTBEHHBINM COCTAaB BEIIECTBA. BhIUKcIeHNE O XUMUYECKUM (POpMyIiaMm.
MaccoBas 10711 XUMHAYECKHUX JIEMEHTOB B CIIOKHOM BEIIECTBE

BanenTHOCTE XHMMHYECKMX 3JIEMEHTOB. OIpeleneHue BaJIEHTHOCTH JJIEMEHTOB IO
dbopmynam 6uHapHBIX coeanHeHUN. CocTaBlieHne XUMUYECKUX (GOPMYJI 11O BaJIEHTHOCTH.

ATOMHO-MOJIEKYJIIDHOE Yy4Y€HHME. 3aKOH COXpaHEHMs Macchl BewecTB.  JKu3Hb u
nesrenpHOCTEM.B. JIoMoHOCOBa. XuMu4eckne ypaBHEHUs. THUIIBI XUMAYECKUX PEaKIUN
IIpakT4eckue padboTsbI:

e [lpaBuia TeXHUKH O€30MACHOCTH MpH pabOTe B XUMHUYECKOM KaOMHeTe. 3HaKOMCTBO C

1a00paTOPHBIM 000PYTIOBAaHHEM.

e (OuucTKa 3arpA3HEHHON IOBAPEHHOU COJIN.
Pacuernble 3amauyu. BpluncieHHME OTHOCHUTEIBHOW MOJIEKYJIIPHOM MaccChl BELIECTBA 110
¢dopmyne. BerunciaeHre MaccoBOil 1011 3J€MEHTa B XUMUYECKOM COEAMHEHHH. Y CTAaHOBJIEHUE
npocreiinield  ¢GopMynbl BellecTBa IO MAacCOBBIM JIOJISIM DJIEMEHTOB. BplunciieHus 1o
XMMHUYECKUM YpPAaBHEHMSIM MAacChl WIM KOJMYECTBAa BELIECTBA II0 H3BECTHOM Macce WU
KOJIMYECTBY OJHOTO M3 BCTYMAIOIINX WU IOJYYalOUINXCs B PEAKIMH BEILIECTB.

Kucnopon. Haxoxnenune B mnpupoxae. Ilomydenme xkuciaopoaga B jabopaTopuud
MPOMBIIUIEHHOCTH. PU3NYECKUE U XUMUUECKHE CBOMCTBA KHcopoaa.. [[pumenenue kuciopoaa.



KpyroBopor kuciopoga B npupone. O30H , amnorponusi kuciaopona. Bo3nyx u ero cocras.
3ammuTa aTMOC(hEepHOTO BO3/IyXa OT 3arpsI3HCHHIA.

Bonopoa. Haxoxnenue B npupone. [Tomyuenue Bomopoda B JiabopaTopuu U
MPOMBINUICHHOCTH. @Pu3MYeckrue MW XUMHUYECKHME CBOWCTBAa Bojopoaa. Bomoponx —
BOCCTaHOBUTENb. Mephl 6e3onacHocTy ipu padoTe ¢ BogopoaoM. [IpuMenenne Bogopoaa.

Bonma . Meroasl ompeaeneHus cocTaBa BOAbl — aHalW3 U CcUHTE3. Du3MUecKue U
XMMUYECKHE CBOMCTBAa BOAbl. Boma B mpupose U crnocoObl €€ OYMCTKU. Adpaiusi BOJBI.
Xumuueckue cpoiicTBa Bojbl. [Ipumenenune Boawsl. Boma — pactBopurenb. PactBopuMocTh
BeIECTB B Bojie. OnpeiesieHne MacCOBOM J0JM PAaCTBOPEHHOTO BEIIECTBA.

KonuuectBennusle oTHOMIEHU B XxuMuK. KonndectBo BemectBa. Moiib. ModispHasi macca.
3akon ABoranapo. MomsipHblii 00beM Ta30B. OTHOCHTENBbHAS IUIOTHOCTH Ta30B. OOBEMHBIE
OTHONIEHHUS ra30B IPU XUMUYECKUX PEaKIIMIX.

Baxneiimme kiacchl HEOpPraHUYECKHX coenuHeHud. OKCHUIBL: COCTaB, KJIaCCU(UKAIIHSL.
OcHOBHbIE U KHUCIOTHBIE OKcuiabl. HomeHnknaTypa okcuoB. Pu3nuecKMe U XUMHYECKHUE
CBOMCTBA, MOJIy4YCHHUE, MPUMEHEHHE OKCHIOB.

I'mpapoxcunbr . Knaccudukanus ruapokcumoB. OcHoBanusa. Cocra. Illemoun wu
HepacTBOpHUMbIE OCHOBaHMs. HoMeHKitarypa. @u3nueckue U XMMUYECKUE CBOMCTBA OCHOBAHUM.
Peakuus nefitpanuzanuu. [lonydyenne. [Ipumenenne. AmdorepHble OKCHABI U THAPOKCUIBI

Kucnoter: cocraB, kimaccudukanmus W HOMEHKJIAaTypa. DH3WMYECKHE W XUMHYCCKHE
CBOMCTBA KUCIIOT. BBITECHUTENBHBIN PsAJl METAIIIIOB

Conu.: cocraB, Kinaccuukamnys 1 HOMEHKIaTypa. OU3nvecKrue U XUMUYECKHE CBOMCTBA
coneil. PactBopumocTs conelt B Bojie. XMMUYECKUE CBOMCTBA COJIeH CIIOCOOBI MOTyUeHUs COJIEH.
IIpumenenue conent

['eneTnueckasi CBA3b MEXKy OCHOBHBIMH KJIACCAaMU HEOPraHUYECKUX COCAMHEHUH.

Paznen 2. Ilepmoamyeckuii 3aKOH M NEPHOAMYECKAS] CHCTEMAa XHMHYECKHX 3JIEMEHTOB
JA.A.Menneneea. CTpoenue aroma

[TepBble MOMBITKY KIACCUPUKALINN XUMUUECKUX dIIeMeHTOB. [IoHITHE 0 TpyMmax CXOAHBIX
AJIEMEHTOB. ECTECTBEHHBIE CEMENCTBA IETOYHBIX METAIIOB U FaJIOT€HOB. baropoiHbIe ra3bl.

Ilepnognueckuii 3akoH [[. M. Menneneesa. Ilepuoanyeckass cucrema Kak €CTECTBEHHO-
HaydHass KJjacCHU(UKAIUs XUMHUYECKUX OJJIEMEHTOB. TabnuuHas ¢opMa MpeAcTaBiICHUs
KIaccuuKanus XUMHUYECKUx seneMeHToB. CTpykTypa Tabmumsl «llepuoanueckas cucrema
xumuyeckux anemeHToB [[. M. MenneneeBa» (kopotkas ¢opma): A- u b- Tpynmsl, mepuob.
Ou3nYecKuil CMBICH MOPSAKOBOTO AJIEMEHTa, HOMepa Meproia, HoMepa TPYMIIb (715 2JIEMEHTOB
A-rpymmn).

CtpoeHue atoma: sapo U dJeKTpoHHas o0osiouka. CocTaB aTOMHBIX SiA€p: MPOTOHBI H
HEUTpOHBI. M30TONBI. 3aps aTOMHOTO Spa, MAaCCOBOE YHMCIIO, OTHOCUTEIbHAs aTOMHasl Macca.
CoBpemenHast QOpMYITHPOBKA MOHATHS «XUMHUYECKUNA AIEMEHT.

DneKTpoHHass 000JI0YKa aroMma: IMOHATHE 00 JHEPreTHUYEeCKOM YpPOBHE , €r0 €MKOCTH.
3anoHEHUE DJJIEKTPOHHBIX CIIOEB y aToMa »3JEMEHTOB MEPBOTO — TPEThETO MEPUOOB.
CoBpeMeHHast pOpMYITHPOBKA TMEPUOTUIECKOTO 3aKOHA.

3HaueHre nepuoanueckoro 3akoHa. Hayunwie poctsxkenust [[.M.MenpaeneeBa
WCTIPABJICHUE OTHOCUTEIBHBIX AaTOMHBIX MAacC, MEPECTAaHOBKH XHMHYECKHX DJIEMEHTOB B
nepuoanuecko cucreme. JXKuzns u nedarensHocts . . Menaeneesa.

Crtpoenue aroma. CocTtaB aTrOMHBIX sAep. ONekTpoHbl. M3orombl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aToMOB TepBbiXx 20 3JeMEHTOB mepuoanyeckoir cucremsl [ U.
Menneneena.

JlabopaTopHsble onbIThl. B3auMonelicTBue rUAPOKCUAA IIMHKA C pACTBOPAMU KHCIIOT U
IIEJIOYEH.

Pa3znea 3 Ctpoenne BenectB (7 1)



DNEKTPOOTPULIATEIBHOCTh XUMHUYECKHUX JIEMEHTOB. OCHOBHBIE BUIbl XUMHUECKOH CBS3H:
KOBQJICHTHAsl HETOJIApHAs, KOBAJCHTHAs IMOJIApHAasl, MOHHas. BaleHTHOCTh 371€MEHTOB B CBETE
IeKTpoHHOM Teopuu. CteneHb oxucieHus. [lpaBuna omnpeneneHuss CTENEHU OKHUCIEHUS
JJIEMEHTOB.

Cooepircanue Kypca 9 knacc

Pa3nen 1. MHOroo6pa3ne XMMHUYECKUX PEeaKIui
Knaccugukaius XuMHUECKUX PEaKIUii: peaklui COCTUHEHHUS,
pas3ioxeHus, 3amelieHus, ooMeHa. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE peakuu. OKUCINUTENb,
BOCCTAHOBUTEJb, TMPOLECChl OKUCIEHUS U BoccTaHoBiieHHus. (CocCTaBlieHHE YpaBHEHUU
OKHUCJIUTEIHbHO-BOCCTAHOBUTENIBHBIX PEAKIUI C MOMOIIBI0 METO/Ia JIEKTPOHHOTO OaaHca.
TemmoBeie 23PHEKTH XUMHUUECKUX pPEaKIUNA. DK30TEPMHUUECKUE W IHAOTEPMUUYECKUE PEAKIIUU.
Tepmoxumuueckue ypaBHeHUsI. Pacu€Tbl M0 TEPMOXUMUYECKUM YPaBHEHUSIM.
CKOpOCTh XMMHUYECKHX peakiuii. DaKkTophl, BIMSIIONIME HA CKOPOCTh XMMHMUYECKHX PEAKIUH.
[lepBoHavabHOE NIPEACTABICHUE O KaTallu3e.
O6parumbie peakuun. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.
XHUMHUYECKUE PEAKLUH B BOAHBIX PACTBOPAX. DIIEKTPOIUTHI U HEANEKTPOIUThL. Monbl. KaTnoHbl
U aHUOHBIL. [ uopamnas meopus
pacmeopog. INEKTPOIUTUUECKAS JUCCOIUAUS KUCIIOT, OCHOBAHUM
u cosieid. Criabble ¥ CUITbHBIE SJIEKTPOIUTHL. CTETIeHb TUCCOIAALIAH.
Peakuuu nonHoro oOMeHa. Y ciaoBus T€USHHs peaKLIUi HOHHOTO
oOMeHa 70 KOHIa. XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COCIMHEHHU B
CBETE  IMpEACTaBICHUII 00  DIEKTPONUTUYECKOW  JUCCOLMALMA M OKUCIUTEIhHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUSX.
Iouamue o euopoause conetl.
JdemoHcTpaumu:
IIprmMepsl 5K30- U SHIOTEPMUUYECKUX peaklui. B3auMoaencTBue NUHKaA C COJMIIHOM U YKCYCHOU
KUCJIOTOW. B3anuMoelicTBue rpaHyIMpOBaHHOIO [IUHKA U [IMHKOBOW MBUIH C COJITHOM KUCIIOTOM.
B3aumoneiictBue oxcupa meau (II) ¢ cepHoil KMCIOTOM pa3HOM KOHLEHTpAlMU MPH Pa3HBIX
TEMIIepaTypax.
I'openune yris B KOHLIEHTPUPOBAHHOW a30THOW KucioTe. ['opeHue cepsl B pacIlUIaBICHHOMU
cenutpe. McnpiTaHue pacTBOPOB BEMIECTB HA AJIEKTPUUYECKYIO MTPOBOAUMOCTD. JIBUKEHNE HOHOB
B DJIEKTPUYECKOM II0JIE.
IIpakTyeckue padborTsbI:
N3yueHue BIUsSHUS YCIOBUI MPOBEICHUS XUMUYECKON PEaKUU Ha €€ CKOPOCTb.
Pemenue skcriepuMeHTanbHBIX 3a1ad 1Mo Teme «CBOWMCTBAa KHUCIOT, COJIEW W OCHOBAaHMM Kak
AIEKTPOIUTOBY
JlabopaTopHble onbIThI: Peakinn oOMeHa MeX 1y pacTBOpaMU 3JIEKTPOJIUTOB
Pacyernble 3a1aun: BoruucieHus no TepMOXUMUYECKUM YPAaBHEHUSIM PEaKIIUiA.
Pa3nen 2. MHorooOpasue BeIecTB
Hemeramnbl. Tanorensl. IlosoxkeHune B NEpHOIUYECKONM CUCTEME XHUMHYECKHUX JJIEMEHTOB,
cTpoeHue ux aroMoB. Haxoxenue
B Ipupojie. Pu3nyeckre 1 XUMHYECKHE CBOMCTBA raJOr€HOB.
CpaBHUTENbHAs XapaKTepUCTUKa ranoreHoB. [lomydueHne W TpUMEHEHHE TallOreHOB. XJIOp.
dusznyeckue U XuMu4eckue cporctpa xjopa.llpumenenne xmopa. XinopoBogopoa. duszndeckue
cBoictBa. [lonyuenue. ConsiHast kuciora u e€ conu. KauecTBeHHas peakiusi Ha XJIOPU]I-UOHBI.
Pacno3znaBanue XJa0puaoB, OpOMHI0B, HOJUI0B.
Kucnopon u cepa. Ilonoxenue B nepuoiuuecKod CUCTEME XUMUUYECKHUX 3JIEMEHTOB, CTPOEHUE
ux atroMoB. Cepa. AJIoTponus Cephl.
Qdusnyeckue M XuUmMuyeckue cBoucrBa. Haxoxnaenne B npupoge. I[IpumeHenne cepsl.
CepoBonopoa. CepoBogopoIHAsI KUCIIOTA U €€ COJIU.



KavectBennas peakuus Ha cynbpua-uonsl. Okcup cepbi(IV). dusmueckue U XUMHUYECKHE
cBoiicTBa. [Ipumenenue. CepHucras KUcioTa u

e€ conmu. KauectBennas peakuus Ha cyabpuT-uoHsl. Oxenp cepbi(VI).

CepHas KucioTa. XHMHYECKHE CBOMCTBA pa30aBICHHOWM M KOHIICHTPUPOBAHHOW CEpHOU
kucinoTel. KagecTBeHHast peakuus Ha cynb(aTHOHbl. XUMUYECKHE PEaKIIH, JIS)KAIHEe B OCHOBE
MOJIyYEHUS] CEPHOU KUCJIOThI B IPOMBIIUIEHHOCTH. [[pMeHeHne cepHOl KUCIIOTHI.

Aot 1 pocdop. Ilonoxenue B NepuoINIECKO CHCTEME XUMHUECKUX 3JIEMEHTOB, CTPOCHUE UX
aTOMOB. A30T, (pu3nyeckre M XMMHYECKHUE CBOMCTBA, MOJyueHUuEe U npumeHeHue. Kpyrosopor
a3zoTa B

npupoge. Ammuak. Gusndeckue 1 XMMHUYECKUE CBOMCTBa aMMHUAKa,

nojiyueHue, npumeHenue. Coiau aMMoHuUs. A30THasi KUCI0Ta U €€

cBoMcTBa. OKUCIHUTENBbHBIE CBOMCTBA a30THOM KUCIOTHI. [loryuenue

A30THOM KHCJIOTHI B JIA0OPATOPUHU. XUMHUECKUE PEAKIIIH, JIeKAIUe

B OCHOBE IOJIYYEHUSI a30THOM KHUCIIOThI B IPOMBIIUIEHHOCTU. [IpuMeHeHrne a30THOM KHUCIIOTHI.
Conu a30THOM KMCIIOTHI M UX PUMEHEHUE. A30THBIE YA00pEHUs.

®ochop. Annorponus Gochopa. PuzndecKue U XUMHUIECKHE

coiictBa ocopa. Oxcun pochopa(V). dochopHas kuciaora u eé

conu. docdopHbie ynodpeHus.

Yraepon u kpemuuii. [losioxkeHnne B nEpuoOANYECKON CUCTEME

XUMUYECKHUX AJIEMEHTOB, CTPOCHUE UX aTOMOB. YTIEpOI. AJUIOTPONHS

yriepoaa. Puznveckne 1 XMMUYECKHE CBOWCTBA yriepoa. AyncopOuus. YrapHsIid ra3, CBOMCTBa
U (pusmonornyeckoe IeUCTBUE HAa OpPraHU3M. YTJIEKUCHbIN ra3. YTojibHas KUCIOTa U €€ COJU.
KauectBennast peakuus Ha kapOoHaT-uOHBL. KpyroBoport yriepoia B mpupoie.

Oprannyeckue COeIMHEHHS YIIIepoaa.

Kpemuuii. Oxcun kpemuus(IV). Kpemuuenas kucnota u e€ conu. Cmexno. Llemenm.

Mertannsl. IlonokeHne MeTalsiIoB B NEPUOJUYECKONM CUCTEME XHMUYECKUX DJIEMEHTOB,
CTpOEHHE X aTOMOB. Metaimnueckas cBsi3b. U3NUECKUE CBOMCTBA METAJUIOB. Psii akTHBHOCTH
METAJIJIOB (IEKTPOXUMHUYECKUN Pl HANIPSHKEHUHM METaIOB). XUMHUUYECKUE CBOMCTBA METAJUIOB.
OO6mue cmocoOs! morydeHus: MeTauioB. CIuiaBbl METaJUIOB.

lenounslie metauibl. [lonoxeHne MIENTOYHBIX METAIIIOB B IEPUOANYECKON CUCTEME, CTPOCHUE
ux aromoB. HaxoxaeHnue B mpupose.

Puznyeckue 1 XMMUUYECKNE CBOMCTBA ILIEJIOYHBIX METAJIOB. [[puMeHEeHNEe MIET0UYHBIX METAIIIIOB
Y UX COCIUHEHHII.

[lenouno3emenpHble MeTaLIbL. [lo0KEeHNE MIETIOUHO3EMEIBHBIX METAJIIIOB B MEPHOAUYECKON
CHCTEME, CTpOEHHE UX aroMoB. HaxoxxaeHue B npupoge. MarHuili U KajabliMil, UX BaKHEUIINE
coeanHeHus. JKECTKOCTh BOJBI M CITOCOOBI €€ yCTpaHEHHS.

Amomunuil. [lonokeHne alOMUHUA B NEPUOJUYECKOM CHCTEME, CTPOEHHE €ro aroMma.
Haxoxnenne B mpupone. ®Pusznueckne M XMMHUYECKHE CBOMCTBa amoMuHudA. IIpumeHnenune
amoMUHUSA. AM(OTEPHOCTh OKCHJIA U TUAPOKCUIA aTFOMUHUS.

XKeneso. Ilonoxkenue xenesa B IEpUOJUIECKON CHCTEME, CTpOEHUE ero aroma. Haxoxnenue B
npupose. Pusnyeckue M XMMHYECKHE CBOICTBa jkene3a. BakHelme coennHeHus xenesa:
okcuIbl, ruapokcust u cou xenesa(ll) u xenesza(Ill). KauectBennblie peakiuu Ha HoHBI Fe2+ u
Fe3+.

JdemoHcTpaumuu:

duznyeckue CBOWCTBAa rajoreHoB. [lodydeHune XJI0pOBOAOPOJAa U PAacCTBOPEHHE €ro B BOJE.
AnnorponHele  Moau¢ukauu cepbl. OOpasubl OPUPOAHBIX CYyIbGUIOB M  Cylb(}aToB.
[Tonyuenne amMMuaka W ero pacrBopeHue B Bojae. O3HakoMiIeHHE C 00pa3liaMu MPUPOTHBIX
HUTPATOB, GochaToB

Mogenu KpucTalITM4ecKuX pemeéToK aamasza U rpadura. 3HakOMCTBO € 00pa3liaMyu MPUPOIHBIX
KapOOHATOB M CHJIMKATOB 3HAKOMCTBO C 0Opa3lamMH Ba)XKHEHIIHUX COCIMHEHUI HATpus, Kalusd,
NPUPOJHBIX  COCAMHEHUM  KaIbLMs, pyJaMH  JKele3a, COCJUHEHUSMH  AJFOMUHUSL.



B3aumoneiicTBue 1IENOYHBIX, HIEIOYHO3EMEIBHBIX METAUIOB M aTOMUHUSA C BoAoW. Cxxuranue
JKeJle3a B KMCIIOPOJE U XJIOpE.

IIpakTyeckue padboTsbI:

[Tonydenue coyisTHOM KUCIOTHI M U3yYEHHE €€ CBOMCTB.

Pemenue skcnepuMeHTabHbIX 3a1a4 10 Teme «Kucnopoa u cepay

[TosrydyeHne amMmmuaka 1 U3y4eHHUE €ro CBOMCTB.

[Tony4yenue okcuaa yriepoaa (IV) u usydenue ero cBoiicts. PacnoznaBanue kapOOHATOB.
Penienne skcriepuMEHTANBHBIX 3a7a4 110 TeMe «MeTaibl U UX COCIUHEHU».

JlabopaTopHbIe ONBITHI:

BrITecHEHHE rasoreHaMu Apyr Apyra U3 pacTBOPOB UX COSAUHEHHUM.

KavecTBennsle peakiuu cyabpua-, cynb(Gur- u cynbdar- HOHOB B pacTBOpE.

O3HakomiIeHHEe ¢ 00pa3LaMu cepbl U €€ NPUPOIHBIMU COEAUHEHUSIMH.

B3anmopencTere coseid aMMOHHS CO LIEJI0YaMHu.

KadecTBeHHbIE peakuy Ha KapOOHAT- U CHJIMKAT- HOHBI.

KauecTBeHHast peakiiys Ha YIJIEKHUCIBIH ras.

N3yuenne o0Opa3noB MeTauioB. B3auMoeicTBre METAJUIOB C pacTBOPaMU COJIEH.
O3HaKOMJICHHE CO CBOMCTBAMH U MIPEBPAIICHUSIMUA KapOOHATOB U THAPOKAPOOHATOB.

[TosyueHne THUOPOKCHIA AIIOMHHHS W B3aUMOACUCTBHE €ro C KUCJIOTaMM M LIEJIIOYaMHU.
KauectBennsle peakuiuu Ha HoHbl Fe2+ u Fe3+

Pacuernsbie 3apaun:

Boluncnenus no XMMUYECKHM YpaBHEHMSIM Macchl, 00bEMa UM KOJIMYECTBA BEIIECTBA OJHOIO
U3 IPOAYKTOB PEAKLMU IO Macce MUCXOIHOTO BEIIECTBA, 00OBEMY WM KOJMYECTBY BELIECTBA,
COJZIEPKALIETO OINPEACIEHHYIO IO IPUMECEN.

Pa3nen 3. Kparkuii 0630p BaKHEHIITUX OPraHMYECKUX BEIIIECTB

IIpeamer oprannueckoi xumuu. Heopranumdeckue M OpraHU4eCcKHE COEAMHEHMS. YTIEpPOx —
ocHOBa >kM3HM Ha 3emie. OcCOOEHHOCTHM CTPOEHHUs aToMa Yyrjiepoja B OpPraHMYECKHX
COETUHEHUSX.

VYraesogopozsl. [IpenenbHble (HACHILIEHHBIE) YTIIEBOA0PO/IBI.

MeraH, 3TaH, IponaH — NpocTeiIne IPeCTaBUTENN IPEAEIbHBIX

yrieBoaopoaoB. CTpyKTypHbIe (HOpMYIIbl YIIIeBOAOPOA0B. ['oMonoruueckuil psja npeaenbHbIX
yraeBoopoaos. ['omonoru. @usndeckue u

XUMHYECKHE CBOMCTBA MPEACIBHBIX YIVIEBOJOPOMOB. Peaknum ropeHuss U 3aMEILEHUS.
Haxosxaenue B npupoae npeenbHbIX yriaeBoaopoaos. [Ipumenenre metana.

HenpenenbHble (HEHACHIILIEHHBIE) YTIEBOAOPOAbI. DTUIECHOBBIN

pAI HENpeAeNbHbIX YIJIEBOJOPOIOB. DTHiIeH. PU3nUecKkrue U XMMHUYECKHE CBOMCTBAa 3THUJICHA.
Peakuns npucoenunenus. KauecTBeHHbIe

peaxkuuu Ha 3TuieH. Peakuusa nonumepusanuu. [lonustunen. Ilpumenenue stusiena.
ANETUIIEHOBBIN Pl HENIPEIENbHBIX YIIIEBOJIOPOAOB. ALIETHIIEH.

CaoiicTBa aneruiieHa. [[pumenenue aneTuneHa.

[TpousBonHBIE yriueBo1opo1oB. KpaTkuii 0030p opranndeckux

COCIMHEHUI: OJHOATOMHBIE CHHPTHI  (METaHOJ, JSTaHOJ), MHOTOAaTOMHBbIE  CIHPTHI
(STHJICHTIIMKOJIIb, TNIMLEPUH), KAPOOHOBBIE KUCIOTHI

(MypaBbHHAs, YKCYCHAas), CIOXKHBIE d(PUPHI, KUPBI, YIIIEBOIbI (TJIOKO3a, caxapo3a, Kpaxmal,
LEJUTI0JI03a), aMUHOKHUCIIOTHI, Oenku. Posb

0eNKOB B OpraHu3Me.

IlonsTHE O BBICOKOMOJIEKYJIAPHBIX BeliecTBax. CTpyKTypa MOJIMMEPOB: MOHOMEp, MOJIUMED,
CTPYKTypHOE 3BEHO, CTETEeHb MOJIMMEPU3ALIHIH. [TonuaTHines, MOJIUIIPOITUIIEH,
MOJINBUHUJIXJIOPU,.

JdemoHcTpaumuu:

Mogenn MOJNEKyl OpraHMYeCKHX COeIMHEHHMH. ['opeHue yrieBoIOpoJIOB U OOHapyXeHHE
IPOAYKTOB UX ropeHus. KauectBeHHas peakuus Ha dtwieH. [lomyuenue stunena. PactBopenue
STUJIOBOTrO cnupra B Boxe. PactBopenue rmnepuna B Boje. Ilonydenue u cBolcTBa YKCYCHOM



KUCIOThl. MccnenoBaHue CBOWMCTB JKUPOB: pPacTBOPUMOCTH B BOAE U OPraHMYECKHX
pactBopuTesnsix. KauecTBeHHbIe peakly Ha TIIIOKO3Y M KpaxMman. O3HakoMJIeHHe ¢ 0Opa3laMu
W3JIEIUH U3 MTOJIMATUIIEHA, TOJIUIPONUIIEHA, TOJIUBUHWIXJIOPUA.

[IpakTuueckre pabOThl CTPYNIUPOBAHBI B OJNOKM — XUMHYECKHE IPAKTUKYMbl, KOTOpBIE
CIIy’)KaT HE TOJIBKO CpPEJICTBOM 3aKpEIUICHHs] YMEHMM M HaBBIKOB, HO TaKX€ M CPEJICTBOM

KOHTPOJIS 32 KAYECTBOM MX CPOPMHUPOBAHHOCTH.
Cnucok numepamypul 01 y4auwjuxca:

TemaTnuyeckoe mianuposanme 8 Kiacc . Xummus

Ne ni/m | Pa3nesibl nporpaMmmbl KouaunyecTBo KosunyectBo KounyecTBo
4acoB KOHTPOJIbHBIX NPaKTHYEeCKUX
pador pador
1 OcHOBHbIE MOHATHUSA xumun | 54 (51 + 3vaca |5 6
(YpoBEHb aTOMHO — MOJICKYJIIPHBIX | PE3€PBHOTO
MIpeJICTaBJICHMIA) BPEMEHH)
[Tepuoanueckuii 3aKOH ul|’ - -
MepuoAnyYecKas cuctema
XUMUYecKux  anemeHtoB  J[.H.
MengeneeBa. CTpoeHue atoMa
Crpoenue BemiecTBa. XuMHUeckas | / 1 -
CBA3b
68 6 6

B aBTOpCKYIO IpOrpaMMy BHECEHBI HEKOTOPBIE U3MEHEHUSI.
PesepBHoe Bpems (5 yacoB) HCIONB3YETCS CIEAYIOUIMM 00pa3oM:

lyac — Ha mpoBenaeHHe oboOmaromiero ypoka mo Teme «llepBoHadanabHbIE XUMHUYECKHUE
HOHSITUSD)
- lyuac - Ha pemieHne pacueTHBIX 3a1a4 «HaxoxkaeHne MaccoBOM J10JIM PaCTBOPEHHOTO BELLIECTBA
B PacTBODE.
Beruncnenre maccsl pacTBOPEHHOIO BEIIECTBA M BOJBI
ONpEACTICHHON KOHIIEHTPAIUW))
- 1 gac - Ha mpoBeeHue 0000IIAIOIIET0 ypoKa 1Mo TeMe «BakHeine kiacchl HEOpraHMYeCKHX
COECTUHEHUI
- lyac — Ha mpoBeeHre 0000IIAIOIIETO YPOKa 3a KypC XUMHUH § Kilacca
- 1 yac — Ha IpOBEICHNE UTOTOBOM KOHTPOJIHHOM pabOTHl 3a KypC XMMHH 8 Kilacca
OOocHoBaHMe: TIpM M3yYEHUM HA3BaHHBIX TEM HEJOCTATOYHO BPEMEHM U1 IPOBEIACHMS
00001IAIOIINX YPOKOB U YPOKOB IO PEIICHUIO PAaCUETHBIX U KaYECTBEHHBIX 3a/1ad, a YPOKHU 3TU
HEOOXO/JMMBI, TaK KakK HalpaBlieHbl Ha peaju3alio BaKHEHIIMX TpeOOBaHUI K 3HAHUIM
yyalmxcs — NPUMEHEHHUE MOJIyYeHHbIX 3HAHUH U1 BBINOJHEHUS TPEHUPOBOYHBIX YIPaKHEHUN
U TOATOTOBKE K KOHTPOJIbHOM pabore. OOoOmiatoniee paboThl MO3BOJSIOT BHISIBUTH CTETECHb
OBJIQJICHMS YYallUMHUCA 3HAHMSMHU 110 OCHOBHBIM BOIPOCAM Kypca OpPraHUYECKOM XUMUH;
roToBHOCTH K crade OI'D no xumun. @opMynupoBKa Ha3BaHUM Pa3AesioB U TEM COOTBETCTBYET
aBTOpCKOW mnporpamme. Bce mnpaktudeckue paOoThl, JEMOHCTpalMU, Ja0OpaTOPHBIE OIBITHI
B3SThI U3 MIPOrpamMMbl Kypca xumuu ais 8-9 kiaccos aBropa H.H. T'apa.

AJi4 TIPUTOTOBJICHUA pPAaCTBOpaA




TemaTnueckoe IannpoBanme 9 kiaacc . Xummusi

Ne n/m | Pa3nesnbl mporpamMmMbl KounyecTBO KosunyecTBo KosaunyecTBo
4acoB KOHTPOJIbHBIX NPaKTHYEeCKUX
padoTr padort
1 Msoroo0pasue xumuueckux | 17 2 2
peakuuii
2 Mmuoroo0pasue BenecTB 43 3 5
3 Kparkmit  0630p  BaxkHeimux | 8 1
OpPraHUYEeCKUX BEUIECTB
UTOTO 68 6 7
Y4eOHUKH:
1. Pymsuruc I'.E. Xumus: 8 ki.: yued. ans obmeodpazosat. Yupexaenuii / I'.E. Pymsuruc, O.I.
denpaman. — M.
IIpocsemenue.
2. Tapa H.H. Xwumwusa: 3amaunuk c «moMomHukom»: 8-9 kmaccet / H.H. T'apa. — M.:
IIpoceemenue

Cnucok numepamypul 014 neoazo208:

1. Pym3uruc I'.E. Xumus: 8 ki.: yued. ans obmeodpazosat. Yupexaenuii / I'.E. Pymsuruc, O.I.
Ddenpaman. — M.

[Ipoceemienue.

2. XuMus: 8 KIiI.. 2JIEKTPOHHOE NPUJIOKEHUE K YIEOHHKY.

3. Tapa H.H. Xumwus: 3amaunuk ¢ «momormHukom»: 8-9 kmaccet / H.H. Tapa. — M.:
IIpocsemienue.

4. I'apa H.H. Xumus. Pabouune nporpammsl. [Ipeamernas nunus yuebnukon I'.E. Pynsuruca,

@.I'. ®enpamana. 8-9 kinaccel/ H.H. I'apa. — M.: TIpocsemienue.

5. Pagenxuit A.M. Xumus: nuaaktuueckuii marepuan. 8-9 ki / AM. Pagenxuit. — M.:
IIpocsemienue.
6. I'apa H.H. Xumus. Ypoku: 8 xi. / H.H. I'apa. — M.: [IpocBerienue.

7

. BOpOBCKI/IX T.A. TecTbl MO XUMHH. HepBOHaan'ILHLIe XUMHUYCCKUE TIOHATH. KI/ICHOpOZL.

Bonopon. Bona, pactBopbl. OCHOBHBIE KJIacChl HEOPTaHHYECHX COCTUHEHUH: 8 KII.. K YIeOHHKY
I'.E. Pynsutuca, @.I'. ®enpnamana «Xumus. 8 kinace». — M.: MznatenbeTBo «Qx3ameny, 2010.
Ilepeuens yughposvix ungopmayuonnvix pecypcoe Hnmepnuema:

OO, WN -

7

. http://ege.yandex.ru/chemistry/

. http://chem.reshuege.ru/

. http://himege.ru/

. http://pouchu.ru/

. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358
. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf

http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya p
odg/read_online.html?pa
ge=3

8
9

. http://www.zavuch.info/methodlib/134/
. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm

10.www.olimpmgou.narod.ru.
11.http://mirhim.ucoz.ru/index/khimija_8 3/0-41







