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IHosicuuTenbHAS 3aNIUCKA

[IporpaMmma  Kypca  BHEYpPOUHOH  JESATEIBLHOCTH OOIIIEUHTEIIEKTYyaTbHOM
HanpaBlieHHOCTH «[IpakTukyM Mo Xumum» ajapecoBaHa oOydaromumcs 8-9-x KIaccos.
[Iporpamma kypca pa3paborana Ha ocHoBe DenepanbHOTO TOCYAapCTBEHHOTO
00pa30BaTeILHOTO  CTaHJApTa  OCHOBHOTO  O0mero  oOpa3oBaHWS, OCHOBHOMU
00pa3zoBaTeibHOM IporpaMMbl OCHOBHOTO o6Omiero oopazoanus ['BOY COII um. E.A.
Kuprommna c. bonemas PakoBka, aBropckoii mporpammsel O. C. 'abpuensna «Xumus. 7-9
KJIACCHI.

[IporpaMma BHEYpOUYHOUM  IeATENBHOCTH «[IpakTMKyM 10 XMMHUU» OTpa)xaer
coJiep>KaHMe MPEMETHBIX TEM, JAaeT pachpeielieHue yueOHbIX 4acoB M0 pa3jesnaM Kypca U
MOCJIEZIOBATENIbHOCTh MX M3YyYEHHUS C Y4ETOM MEXKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX
CBsI3el, JIOTMKM Y4YeOHOro Tpoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydarommxcs,
ompenensieT MaKCUMalbHBIM HA0Op MPAaKTUYECKUX paOOT U OIBITOB, BBIMOTHSIEMBIX
00yJaroUMHCS.

HoBu3Ha nanHO aBTOPCKON KOMOMHUPOBAHHOM Pa3pabOTKH 3aKII0YACTCS B OTOOPE U
HOBOM CTPYKTYpPUPOBAHHMH COJIEPKAHUS, HCIOIH30BAHUU HOBBIX METOJIOB OOYy4YeHHUs, a
TaK)K€ B COUETAHUU PATMYHBIX (HOPM pabOThI C ONIOPOI HA MIPAKTUUYECKYIO JAESTEIbHOCTb.

AKTYaJIbHOCTb. OTIMYUATENHHOW YEPTOW COBPEMEHHOW >KWU3HM SBJISETCS aKTUBHOE
BHEJIPEHUE JIOCTMIKEHHM XUMHUU B TEOPUI0O U TMPAKTUKY HCCIECIOBAHUS Pa3IUYHBIX
MpPUPOJHBIX siBIeHHUM. [IpakTUdeckass HampaBJICHHOCTh HM3y4aeMOro MaTepuaia JeiaeT
JMaHHBIA KypC aKTyaJIbHbIM. YUaIllMecsi COBEPIICHCTBYIOT YMEHHs B HCCIIEIOBATEIbCKOM
NEATeTbHOCTH, OCO3HAIOT TMPAaKTHYECKYI0 IIEHHOCTh XMMHYECKMX 3HAHUM H HUX
0OIIIEeKYyJIbTYPHOE 3HAUCHUE.

IlepcnekTuBHOCTL Kypca. Ilpemmaraemass mnporpaMma HOCHUT — OOy4YarolUIuH,

pa3BUBAIOLINM XapaKkTep, CIIOCOOCTBYET Pa3BUTHIO HHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH
yUaIIMXCsl Yepe3 YCBOEHHE alrOPUTMa HAyYHOTO HCCIIENOBaHUS U (DOPMUPOBAHUS OMbBITA
BBITIOJIHEHUSI KCCIIEIOBATENICKOTO MpOEKTa (YMEHHE CTaBUTh MpobiieMy, paboTaTh ¢
UCTOYHMKAMHM, IPOTHO3MPOBATH pe3yJbTaT, JejaTb apryMEHTHUPOBAHHBIE BBIBOBI).
[Iporpamma pacmmpsieT Kpyro3op IIKOJIHHUKOB, MOBBIIIAET BOCIUTATEIBHBIN MMOTCHIIHANT
oOydJeHMs, TIO3BOJSET TMOBBICUTH YUYCOHYI0 MOTHBAIMIO YYAIIUXCS W TMPOBEPUTH CBOH
CIIOCOOHOCTH B €CTECTBEHHO-00pa30BaTeNbHOM 00IacTh “XuMus’”.

Heas nporpamMmsl: GopMHUpOBaHNE TO3HABATEIHHOTO MHTEpPECa K XUMHH, TUCIHILTHHAM
€CTeCTBEHHOHAYYHOTO IIMKJIA; MTOJTOTOBKA K MPOJIOJKSHHUIO 00pa30BaHMs U OCOZHAHHOMY
BBIOOpY mpodeccuu;

3anaun:

. COBEPILIEHCTBOBATH HABBIKA XUMHUYECKOTO SKCIIEPUMEHTA,

. MOJITOTOBUTH YYaIIUXCs K MPAKTUYECKON IEATEIbHOCTH;

. CO3/1aTh YCJIOBHUS /ISl COBEPIICHCTBOBAHMS PabOTHI C KOMITBIOTEPOM, MOMCKA
Heo0XoauMoi HH(pOpMAIMH, TOATOTOBKY MPE3EHTAIIHH, 3aIIUTHl CBOMX PadoT.

. pa3BUBaTh TBOPUECKYIO aKTUBHOCTh, MHUIIMATUBY U CAMOCTOSITEITbHOCTh
yUaImxcs;

. copMHUpOBATh MO3UTUBHBIM OCO3HAHHBIN BHIOOD Mpodecchu;

. pa3BHBATh MMO3HABATEIbHBIE HHTEPECHI U TBOPUECKHE CIIOCOOHOCTH;

. (opMHpOBaTh HAYUYHYIO KapTUHY MHUpA.



Oco0eHHOCTH peasu3aluu NPOrPaMMbl

Conepxxanue Kypca HMMEET OCOOCHHOCTH, OOYCIIOBJICHHBIE, BO-TEPBBIX, 3a/layaMu
pa3BUTH, O0yUYEHHS ¥ BOCIUTAHUS YUAIIUXCSA, 33JaHHBIMUA COITUAIEHBIMUA TPEOOBAaHUSIMHU K
YPOBHIO Pa3BUTHUS UX JTUYHOCTHBIX U IMMO3HABATENIbHBIX KAYECTB; BO-BTOPBIX, IPEIMETHBIM
COJIEP’)KaHHEM CHCTEMbI OCHOBHOI'O 00IIEr0 00pa3oBaHuUsl; B-TPEThUX, ICUXOJIOTUYECKUMHU
BO3PACTHBIMU OCOOEHHOCTSIMH 00y4aeMbIX.

Bune! nestenpHOCTH:
- I03HABATEbHAs JESTEIIbHOCTh
- MPOOJIEMHO-IIECHHOCTHOE OOIIICHHE
- IPOEKTHAs AESITEIbHOCTh
- UTPOBas IeSATEIbHOCTh

®opMbl OpraHU3aIuy MMO3HABATENHLHON JESTEIBHOCTH O0YyYarouuXcs MOJI0UParOTCs B
COOTBETCTBUU C Y4YEOHBIMH BO3MOXKHOCTSIMU M  ypOBHEM CGHOPMHUPOBAHHOCTHU
MO3HABATEIBHBIX CIOCOOHOCTEN oOyuaromuxcs. [IpeanoureHue OTHAETCS CIEAYIOIIUM
dbopmMam paboThI: caMmocTosITeNlbHAs paboTa HaA TEOPETUYECKUM MaTepHalioM IIO0
0000IIEHHBIM IJIaHaM JeATENbHOCTH; paboTa B IPyMIax MpHU BBHITOJIHEHUH J1a0OPaTOPHBIX
U TPaKTUYECKUX pabOT, IKCHEPUMEHTANBHBIX M TPOEKTHBIX 3aJaHuil; IMyOoJIudHOe
Npe/ICTaBICHUE PE3yIbTAaTOB UCCIEAOBAHUM, UX APIYMEHTUPOBAHHOE 0OOCHOBAHUE U .

Ha xaxnom »srtame oOydeHus BblOMpaeTcss Tema paloThl, KOTOpas IO3BOJSET
o0ecrieynBaTh OXBAaT BCEH COBOKYIMHOCTH PEKOMEHIIYEMBIX B MpOTpaMMe MPAKTUYECKUX
YMEHUH W HaBBIKOB. [IpW 3TOM y4YMTHIBa€TCS MOCHIBLHOCTH BBITIOJHEHHS PAOOTHI IS
00yyaronMXcsi COOTBETCTBYIOILIETO BO3pAcTa, €ro OOIIECTBEHHAS U JINYHOCTHAS IIECHHOCTh,
BO3MOKHOCTh BBITIOJIHEHUSI Pa0OOTHI MPH HMMEIOLIEICS MaTepuaIbHO-TeXHUYecKon Oase.
Bonbiioe BHUMaHue oOpaiaercs Ha oOecriedeHre 0e30MacHOCTH Tpy/ia 00y4arOIIUXCs TPU
BBITIOTHEHUU PA0OT C J1abopaTOpHBIM OOOpPYJOBAHMEM M XWMUYECKUMH pPEaKTHBAMH,
coOroieHre nmpaBuil 6€30MaCHOCTH Mpu padoTe ¢ mpudopamu.

Metonel W cpeAacTBa OOy4yeHHMs HampaBieHbl Ha OBJaJCHHE OOYYarOIIMMHUCS
YHHMBEPCAJIbHBIMH YU€OHBIMU ACUCTBUSMU U CIIOCOOAMHU JIEATEIbHOCTH, KOTOPBIE TTO3BOJISAT
UM OCYUIECTBJISITH MOUCK HHGOPMAlMM WU €€ aHalu3, OCYLIECTBIATh JKCIEPUMEHT,
NPOBOAUTH Y4eOHbIE HCCIIeJOBaHUS, pa3padaThiBaTh MPOEKTHI.

Cpok peanu3anuy NporpaMmsbl

[Iporpamma Kypca BHEYpOUYHOM AesITeNbHOCTH paccunTana Ha 1 rox. Kypc cocrout u3
34 yuebnbix yacoB (34 vaca B 8 kimaccax wnu 34 gaca B 9 xiaccax, u3 pacuera 1 y4eOHbIN
4ac B HEJEIIO.

IlnanupyemMble pe3yibTaThl OCBOEHHS Kypca
B cooTrBeTcTBHMM ¢ ULeISIMH OCHOBHOM 00pa3oBaTeNbHOM MPOTPaMMBl B  YCIOBHUSX
peamuzannu I'OC OO0 pe3ynbTaThl JyXOBHO — HPABCTBEHHOTO Pa3BUTHS U BOCIIUTAHUSA
00y4aromuxcsi MOTYT OBbITh MPEACTABICHBI Yepes:
. OBJIaJIEHUE ITPEIMETHOM IPaMOTHOCTBIO YEPE3 OCBOEHUE CUCTEMBI COLIMOKYJIBTYPHBIX
U JIyXOBHO — HPAaBCTBEHHBIX LIEHHOCTEH U KaTeTropuii;
. MpUOOIIEHNE BCEX YUYACTHUKOB 00pa30BaTEILHOTO Mpolecca K 0a30BbIM EHHOCTSIM
POCCUMCKOW LIUBUIIU3ALINY;

L4 Pa3sBUTUC KOMMYHUKATHBHBIX YMGHHﬁ,



L4 Pa3BUTUC YVIIPABJIICHYCCKUX CHOCO6HOCT€I>'I;

. HallOJHEHUE JyXOBHBIM CMBICIIOM YKJaJa »>KU3HU U  COLUOKYJIBTYPHOTO
MPOCTPAHCTBA, OKPY’KAIOIIET0 00yYaroIerocs;

. pa3BUTHE MOTUBAILIMH K OOILIEHHUIO, CAMOBBIPAKEHHIO, CAMOOTPE/IETICHHUIO;

o CO3/IaHME€ YCJIOBHM /JI YCIEIIHOW aJanTaluu o0ydJaronierocsi B 00pa3oBaTeIbHOM

YUYPEKICHNUH, COLHMAIBHOM Cpele Ha OCHOBE E€IMHOM CHCTEMBI  LIEHHOCTEH,
00pa30oBaTENbHBIX TEXHOJIOTUNA U aKTUBHBIX (OPM O0yUEHUS.

B pesynbrare oOydeHus 1mo JaHHOW mporpaMmme, B KOHTeKcTe TpeOoaHuit denepanbHOro
roCyAapCTBEHHOT0 00pa30BaTENbHOIO CTaHAAPTa y 00yvaronmxcs 0y 1yT choOpMUpPOBaHBI:
Juunocmmnuvle pe3yromamaol

. OOyuaromuecst HayyaTcs U IPUOOPETYT: OCHOBHBIE IPUHLIUIIBI OTHOIIEHUS K
JKABOM M HEKMBOW MPUPOJIC;

. YMEHUS B PAKTUYECKOU 1€ATEIbHOCTU U MIOBCEHEBHOM JKU3HU IS

- 00BACHEHUSI XMMHYECKUX SIBJICHHUM, TPOUCXOIAUINX B IPUPOJIE, OBITY U Ha

IIPOU3BO/ICTBE;

- 0e30macHOro o0palleHus ¢ TOPIYUMU U TOKCHUHBIMH BEIIECTBAMH,

1a00paTOpHBIM 000PYAOBAHUEM;

- Ipe/IJIaraeMbIX B UHCTPYKIIMSX IO UCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOI

XUMHUH U JP.;

Obyuarowuecs noayuam 603MONCHOCIU OISl YOPMUPOBAHUSL:

. MO3HABATEJbHBIX UHTEPECOB U MOTHUBOB, HAlPaBJIECHHBIX HA U3yUYEHHUE KUBOI

Y HE)KMBOM IIPUPOJIbI; MHTEJUIEKTYaIbHBIX YMEHHM (JOKa3bIBaTh, CTPOUTH

paccyXAeHHUs, aHAIU3UPOBATh, CPABHUBATH, JA€JIaTh BbIBObI;

. HKOJIOTUYECKU I'PaMOTHOI'O IIOBEACHUS B OKPYIKaIOLIEH Cpee;
. TEOPETUYECKUX 3HAHUM JJI UCIIOJIb30BAHMS B PAKTUYECKOM JEATEIBHOCTH
4eJI0BeKa.

Memanpeomemmnuwie pezyibmamal
Obyuarowuecs Hayyamcsi:

. IJJAHUPOBATh CBOM JIEHCTBHSI B COOTBETCTBUM C ITOCTABIECHHOM 1IEJIbIO U YCIIOBUAMU
€€ peanu3aluy;

. BBINIOJIHATH YUEOHBIE IEHCTBUS B MaTEPUATIN30BAHHON, PEUYEBOM U MBICIIUTEIBHON
dopme;

. MIPOSIBJIATH UHULMATUBY JACUCTBUSA B MEKIMYHOCTHOM COTPYAHUYECTBE;

. HCIIOJIB30BaTh BHEIIHIOK U BHYTPEHHIOKO peub IS LIEIIEIOIAraHus, IJIaHUPOBAHUS

U PETYJISIUU CBOEH ESITEIIbHOCTH;

. BJIAJIETh OCHOBAMH MCCIIEI0BATEIbCKON AEATEIbHOCTH, BKIKOYasl yMEHUE
BUJIETH MPOOJIEMY, CTAaBUTh BONIPOCHI, BBIIBUTaTh TUIIOTE3bl, AaBaTh OMpPeICICHHUS
MOHSTHUSM, HAOJI0/IaTh, MPOBOJIUTH MPOCTEUIITINE SKCTIEPUMEHTHI, JeJIaTh BBIBOJBI U
3aKJIIOYEHUS, CTPYKTYpUPOBATh MaTepua, 0ObACHATD, 10Ka3bIBATh.

Obyuarowuecs noayuam 603MONCHOCMb.

. paboTaTh C pa3IMYHBIMU HCTOYHUKAMH XUMHYECKOW HHPOpMAUn
(Hay4YHO-TIOIYJIAPHOM JTUTEPATYPOM, CIIPAaBOYHUKAMM), aHAIM3UPOBATh
UH(popMalnio, IpeoOpa3oBbIBaTh €€ U3 OJHON (POPMBI B JPYyTYIO;



. a/IeKBaTHO MCII0JIb30BaTh PEUEBbIE CPEJCTBA Ul AMCKYCCHM U apryMEHTaluu
CBOEi1 MO3ULIMHU, CPABHUBATH Pa3HbI€ TOYKU 3pEHUS, OTCTAUBATh CBOIO MO3UIHIO,
YBAXXHUTEIBHO OTHOCUTHCS K MHEHUIO OKPYKAIOIIHX.
Ilo3nasamensusie

Obyuarowuecs Hayuamcs.

. OCYILECTBJIATh TOUCK HEOOXOAMMOHN HMH(pOpMaIMK Ui BBINOJHEHHUS Yy4E€OHBIX
3aJJaHUH C HCIOJB30BAHHMEM YUeOHOH JMTepaTyphl, SHIMKIONEIUH, CIPaBOYHUKOB
(BKJIOYasi AJIEKTPOHHBIE, LIU(PPOBBIE), B OTKPHITOM HMH(OPMALMOHHOM NPOCTPAHCTBE, B
TOM YHCJI€ KOHTPOJIMPYEMOM IPOCTPAHCTBE UHTEPHETA,;

. OCYIIIECTBIISATH 3aMuch ((PUKCaIHMI0) BEIOOPOUHON HH(POpPMAITUU 00
OKpY’KaloIIeM MUpE U O cebe caMOM, B TOM 4YHCJI€ C MOMOIIbio HHCTpyMeHToB UKT;

. UCMOJIb30BaTh 3HAKOBO-CHUMBOJINYECKHE CPENICTBA, B TOM YHUCIIE MOJEIH
(BKJIIOUAsi BUPTYalbHbIE) U CXEeMbl (BKJIOYas KOHLENTYaJbHbIE) AJIS pEIICHUs 3a1ay;
. CTPOUTH COOOIIEHUS B YCTHOI U MUCbMEHHON (hopMe;

. CTPOUTH pacCcyKIeHUs B opMe CBSA3H NMPOCTHIX CYKIECHUI 00 00bEKTE, ero

CTPOEHHUH, CBOMCTBAX U CBA3AX;

. YCTaHABJIMBATh AHAJIOTUH.

Obyuarowuecs noayuam 603MOHNCHOCMb.!

. OCYUIECTBJISATh PACIIUPEHHBII MOUCK HH(OPMALIUU C UCTIOIb30BAaHUEM PECYPCOB
oubnuorek u cetn IHTEpHET;

. 3aMMChIBaTh, PUKCUPOBATH HH(POPMALIMIO 00 OKPYKAIOLIEM MHUPE C TOMOIIIBIO
uHctpymeHToB KT

. CTPOUTB JIOTUYECKUE PACCYKICHUS, BKIOYAIOIINE YCTAHOBIEHUE IPUYHHHO-
CJIEICTBEHHBIX CBSI3EH.

Kommynukamuenovie

Obyuarowuecs Hay4yamcs:

. a/IeKBaTHO MCII0JIb30BaTh KOMMYHHKATUBHBIE, MPEXK/IE BCETO pEUYEBBIE, CPEICTBA
JUISl pELIEHNs] Pa3iIMYHbIX KOMMYHUKATUBHBIX 337a4, CTPOUTh MOHOJIOTMYECKOE
BbICKa3bIBaHUE

. JIOTYCKaTh BO3MOXHOCTh CYIIECTBOBAHMS Y JIFOACH Pa3IUUHbBIX TOUYEK 3pEHUS, B TOM
qHCIIe HE COBMAJAIONINX C €r0 COOCTBEHHOM, U OPUEHTHPOBATHCA Ha TO3UIIMIO MApTHEPA B
OOLIIEHUH U B3aUMO/ICHCTBUH;

. YUUTHIBATH Pa3HbIE MHEHUS U CTPEMHUTHCA K KOOPJMHALINN PA3TUYHBIX TO3UIINHA B
COTPYAHHUYECTBE;

. dbopmMynrpoBaTh COOCTBEHHOE MHEHHUE U MO3UIINIO;

. JIOTOBAPHUBATHCS U IPUXOJUTH K 00IIEMY PEIICHUIO B COBMECTHOM I€ATEIbHOCTH, B

TOM YHCJI€ B CUTYallMM CTOJKHOBEHUSI UHTEPECOB;

. CTPOUTH MOHATHBIE JUIsl TAPTHEPA BHICKA3bIBAHUS, YUUTHIBAIOIINE, UTO TAPTHED
3HAET U BUAUT, & UTO HET;

. 3a/1aBaTh BOIIPOCHI;

. KOHTPOJINPOBATH JEHUCTBUS NApPTHEPA;

Obyuarowuecs noay4am 803MOHCHOCb:

. BJIa/IETh MOHOJIOTUYECKOM U TMajoruueckoi popmamu peuu;



. (bopMHPOBaTh HaBBIKH KOJJIEKTUBHOM U OPTraHU3aTOPCKON EATENFHOCTH;

. apryMEHTHPOBATh CBOE MHEHHE, KOOPIUHUPOBATH €TI0 C TIO3UIUSIMHU TApTHEPOB MPU
BbIPa0OTKE OOIIETO pelIEHUS] B COBMECTHOMU JEATEIBHOCTH;

. aJIeKBaTHO HCIIONB30BaTh pedeBble cpecTBa A () (HEKTUBHOTO peIICHUs
Pa3sHOOOpPa3HBIX KOMMYHHUKAaTHUBHBIX 3aa4.

[IpenmMeTHbIMH pe3yJbTATAMH OCBOCHUS POrPaMMBbI Kypca « XUMUYECKUN MPAKTHUKYM»
SBIISIOTCSL:

3nanue (noHumanue):

. BOXHEHIINX XUMHYECKUX TIOHSATUH: BEIIECTBO, XWMUYECKUW DJIEMEHT, aToM,
MOJIEKyJla, OTHOCUTEIbHbIE aTOMHAs W MOJEKYJSpHas Macchl, HOH, KaTHOH, aHHWOH,
XHUMHYECKas CBSI3b, AJIEKTPO- OTPUIATENHHOCTh, BAJICHTHOCTh, CTETICHh OKHCIICHUS, MOJIb,
MOJIIpHAasi Macca, MOJIAPHBIM 00bEM, pacTBOPHI, DSIEKTPOJIUTHI U HEDJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs JUCCOLIMALINS, OKHUCIUTENb U BOCCTAHOBUTEIb, OKHUCIEHUE W
BOCCTAHOBJIEHUE, TETUIOBOM 3(D(PEKT peaKIni, OCHOBHBIC TUIIBI pEaKIIUii B HEOPraHMYECKOU
XUMUW;

. (OpMyIHPOBOK OCHOBHBIX 3aKOHOB M TEOPUM XHWMHUHU: ATOMHO-MOJEKYJISIPHOTO
YYEHHUS;, 3aKOHOB COXPAHEHMsI MACChl BEIIECTB, MTOCTOSIHCTBA COCTaBa BEIIECTB, ABOTaJipo;
[Iepnonnueckoro 3akoHa /1. 1. MenaeneeBa; TeOpuu CTpOEHNs aTOMa M YYEHUS O CTPOCHUH
BEIIECTBA; TEOPUH DIIEKTPOIUTUIESCKON TUCCOIUAIIMHN U YICHHS O XUMHUUECKOW PEaKIUu.
Obvacnenue:

. 3aKOHOMEPHOCTEH M3MEHEHUs CTPOCHHS aTOMOB, CBOMCTB 3JIEMEHTOB B Ipejesiax
MaJblX NEPUOJOB M A TpPYII, a TaKKe CBOWCTB 00pa3yeMbIX UMHU BBICHIMX OKCHJIOB U
T'MJIPOKCH/IOB;

. CYIIHOCTH MPOIeCcca IEKTPOTUTHIECKON TUCCOLMAIINY U PEaKII HOHHOTO OOMEHa.
Vmenue xapaxmepusosamo:

. XUMHYECKHE IEMEHTHI (OT BOAOPOJA 0 KaJlbLMs) HA OCHOBE MX IOJOKEHUS B
[Teproguueckoii cucreme xumuueckux snementoB JI. M. MenzaeneeBa u ocoGeHHOCTEN
CTPOEHUS UX aTOMOB;

. B3aUMOCBS3b MEXY COCTABOM, CTPOCHUEM U CBOMCTBAMHU HEOPTaHUYECKUX BEILIECTB;
. XMMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIEeCTB (OKCHIIOB,
KHCJIOT, OCHOBaHUH, aM()OTEpHBIX COEAMHEHUH U COJIEH ).

Onpedenenue:

. BUJIOB XMMUYECKOH CBSI3U B COCJIMHECHUSX;

. TUIIOB KPUCTAIIMYECKHUX PEIIETOK TBEPABIX BEILECTB;

. MIPUHAJUIEKHOCTH BEIECTB K OIIPEACIICHHOMY KJIACCY COCAMHEHU;

. TUIOB XUMUYECKUX PEAKIUIA;

. BO3MO>KHOCTHU MPOTEKAHHsI PEaKIii HOHHOTO OOMEHa.

Cocmaenenue:

. (bopMyIJ1 HEOPraHUYECKUX COSTMHEHNI U3yUEHHBIX KJIACCOB;

. YPaBHEHUN XUMUUYECKUX PEAKIUM.

bezonacnoe obpawenue ¢ xXumMuueckoi nocy10i u 1a00paTopHbIM 000PYAOBAHUEM.
IIposedenue xumuuecko2o sKkcnepumenma:



° IMOATBCPIKAAOMICTO XUMHYCCKHUC CBOMCTBA HN3YUYCHHBIX KJIACCOB HCOPIraHUYCCKUX

BCIIECTB;

. MOATBEPKIAIOIIET0 XUMUYECKHUI COCTaB HEOPTaHUYECKUX COSAMHEHUI;

. 10 TIOJTYYECHHIO, COOMPAHUIO U PACIIO3HABAHUIO Ta3000pa3HBIX BEIIECTB (KUCIOpOa,
BOJIOPO/a, YIJIEKUCIIOTO Ta3a, aMMHUaKa);

. 10 OTIPEICIICHUIO XJIOPH/I-, CyJbdaT-, KapOOHAT-HOHOB U HOHA AMMOHHUS C IIOMOIITHIO
Ka4eCTBECHHBIX PEaKITHH.

Buviuucnenue:

. MacCOBOH JI0JIM XUMHUYECKOTO 3JIEMEHTa 1Mo (popMyJie COeTMHCHHUS;

. MacCOBOH JI0JIM BEIIECTBAa B PAaCTBOPE;

. MAacChl OCHOBHOT'O BEIIECTBA IO U3BECTHOM MAaCCOBOM J10JI€ TPUMECEH;

. 00BEMHOH J10JIM KOMIIOHEHTA Ta30BOM CMECH;

. KOJIMYECTBA BEIECTBa, 00beMa WM MAacChl BEIIECTBa IO KOJHMYECTBY BEIECTBA,

00BeMy MJIM Macce peareHTOB UM MPOAYKTOB PEaKIIUH.
Ucnonvzosanue npuobpemeHuviX 3HAHUU U YMEHUUl 8 NpaKmuieckol O0esameibHOCmu U
NOBCEOHEBHOU HCUSHU!

. JU1s 6€30MacHOr0 00paIlleHus C BEIIECTBAMU 1 MaTeprUajaMu B TOBCEAHEBHOM )KU3HU
Y TPaMOTHOI'0 OKa3aHUs MEPBOM MOMOIIHY MPU 0KOTrax KACIOTaMH U IIEJI0YAMU;

. JUTsE OOBSICHEHHSI OTCJIbHBIX (PAKTOB M MPUPOIHBIX SBICHUM;

. JUTSE KPUTUYECKOM OlEeHKH MH(POPMAITUH O BEIECTBAX, UCIIOJIb3yEMbIX B OBITY.

AHnanuz u oyenka TMOCIAEACTBUN JIJIST OKpYKaroliehd cpeibl OBITOBO M MPOU3BOICTBEHHOM
NeSITETIbHOCTH Y€JI0BEKa, CB3aHHOM € TOJIY4YeHHEM U MepepadOTKOM BEIIECTB.
IIposeodenue onepayuii ¢ WCMOJIb30BAHHEM HArpeBaHMs, OTCTaMBAaHMS, (UIBTPOBAHUSA,
BbINIAPUBAHMS; MOTYUYEHUS, COOMpPaHUsl, pacllO3HABAHUS BEILECTB; U3TOTOBJICHUS MOJENIEH
MOJIEKYI.
Cobniodenue TpaBWII  TEXHUKH O€30MACHOCTM MPU  MPOBEACHUM XHMHUYECKOIO
AKCIIEPUMEHTA;
Oxazanue TIEpBOI MOMOIIM IIPU OXKOTAX, IOPE3AX U XUMUYECKUX mPaBMaX.

OueHka J0CTH:KEHUS IIJIAHUPYEMBbIX pe3yJIbTATOB OCBOEHHS Kypca

Texkymmii KOHTPOJIb YCBOEHHS MaTepuana OCYIIECTBISETCS IIyTEM YCTHOIO
(MMCBbMEHHOI0) Ompoca WM ITyTEM BBINOJIHEHHUs NPAaKTHUECKUX 3agaHuil. IlostamHas
OIICHKA peaJM30BaHHBIX MPOEKTOB. CaMOOIIeHKa U CAMOKOHTPOJIb.

ITonBeneHne WTOroB (NMPOMEKYTOUHAsI AaTTECTALMS) IO pe3yabTaTaM OCBOCHMS
MaTepuaia JaHHOW MporpaMMbl IPOBOAUTCS B (pOpMeE 3allUThI IPEe3eHTAMN U pedepaTos,
HCCJIEIOBATEIbCKUX MPOEKTOB, B TOM YHCIIE U HAYYHO-MIpaKkTU4Yeckoil koHpepenuuu «I1lar
B Oynymuiee».

OxugaemMbie pe3yJibTaThl
o0yyarommecs 10JKHbI 3HATD:
. XUMHYECKUE TEPMUHBI, HCIIOJIb3yeMbIE B OBITY U TUTepaType (HalpuMep: KHUCIIOTa,
OCHOBaHMe, 111€J10Yb, HEUTPATIN3aLHs, MOJIEKYJIa, XUMUYECKasl peakLus)
. YTO BCE OKpY)KaloIIMe Hac MNpPeIMEThl HA3bIBAIOT TEIAMM, KOTOPbIE COCTOAT W3
BELIECTB;



. 0 XMMHYECKUX BEIIECTBAX M MX CBOWCTBAaX HA MPUMEPE YKCYCHOW KHUCIOTHI, Mela,
COJIBI, YTIICKHUCIIOTO ra3a, MEJIHOTO Kylopoca, Kpaxmala, caxapa);

. npaBuiia 6€30MacHOCTU PabOTHI B 1aOOpAaTOPUM U OOPAILICHHS C BEIIECTBAMU;
o0yuarumecs 10J’KHbI YMeTh:

. MPUBOAUTH MPUMEPHI PA3JIMUHBIX TEJI U BEILIECTB, OKPYKAIOIIUX HAC B TOBCEAHEBHOM
KU3HHU;

. ONpENENATh BHIBl JAESATEIBHOCTH YEJIOBEKA, CBSI3aHHBIE C H3YYEHUEM MPUPOJIbI
(MeTo/1bI MO3HAHUS: HAOIIOACHUE, U3MEPEHUE, SKCIIEPUMEHT);

. OMKCHIBATh CBOMCTBA TBEPABIX, KUIKUX, Ta3000pa3HbIX BEIIECTB, BBIACISS HX
CYILIECTBEHHBIE PU3HAKHY;

. pasznuyaTh XUMUYECKHE U PU3NUECKUE SBIICHMUS;

. MIPOBOUTH OIBITH U HAOIIO/ICHUS 32 HUMHU.

. MIPOBOJIUTH SJIEMEHTAPHBIN KaueCTBEHHBIN aHAIU3bI BOJIbI, TTOUBBI, CHETA,;

. MPOBOJIUTH MCCJIEAOBAHUS IO OINpPEACNICHUIO cojepkaHusi BuTamMuHa C B cokax
Pa3IMYHBIX OBOIIEH U (PYKTOB, COIEpKAHUE HUTPATOB B OBOIIAX U JP.);

. M0JIy4aTh U3Y4YEHHbIE T'a3bl, COOMPATh UX B COCY/I, pacllO3HABATh UX U MCCIEA0BATh
CBOICTBA;

. paboTaTh B TpyMIIE;

. OpraHu30BaTh CBOM y4eOHBIN TPy, MOJIH30BATHCS CIPABOYHON U HAYyYHO-

MIOIYJIIPHOM JIUTEPATYPO»

. Ha0J10/1aTh U OOBSACHATH HAOJI0/1aeMble SIBJICHHUS, IPOUCXOSAIINE B IPUPOJIE,

71a00paTOPHH U B IOBCETHEBHON KU3HU

. OTIPENIETIATh LeNb, BBIETSATh OOBEKT UCCIIEOBAHNS, OBIIAIETh ClIOcO0aMu

perucTpanuu nojaydyeHHo nupopmaiuu, ee 00paboTku U 0hOpMIICHUS.
TemaTnyeckuii IVIAH NPOrpPaMMBblI

Ne Ha3zBanue tem Komnuects | Teopetnueckue | IlpakTuueckue
n/n 0 3aHATHUM 3aHATUA 3aHATUS
1. | IlpaBuia TeXHUKHU 6 3 3
0e30MmacHOCTH npu padboTe B
KaOWHETE XUMHUH.
2. | IlpocTeie BeniecTna. 9 5 4
CoenuHeHnss XUMUYECKUX
DJIEMEHTOB
3. | U3meHeHus, mpoucxoasiuue ¢ 7 5 2
BELIECTBAMH.
4. | PactBopenue. PacTBopsl. 7 4 3
CBoiicTBa pacTBOpOB
AJIEKTPOJIUTOB.
5 | PacueTHnble 3amaun 5 5
Hroro: 34 22 12

Conepma}me nmporpamMmmsl Kypca BHeypO‘{HOﬁ ACATCJIBbHOCTH «XHMMHUYECKHU

NPAKTHKYM.

Tema 1. Ilpasuna mexnuku 6e3onacnocmu npu pabome 6 KabuHeme Xumuu.




[TpaBuna noBenenust B kabunere. TexHuKa 0€30MaCHOCTH MPHU paboTe B KAOMHETE XUMHUH.
Mepsl nepBoi MOMOIIM MPU XUMUYECKUX 0KOrax M oTpaBiieHusax. [IpaBuia monb3oBaHus
HarpeBarejabHbIMM TpuOopamu. Jlaboparopuss kaOWHETa XUMHUHU: PEaKTHBBI, IOCYJa,
o0opyiI0BaHKE.
Meroasl mo3Hanus. HaOmonenwe. OxkcnepumeHT. MopaenupoBanue. M3mepenue.
W3mepeHuss B XUMUU: ONIPEAEIICHUE MAacChl Ha PhIYAXHBIX BECAX, ONPEACIICHUE IIJIOTHOCTH
KUJKOCTEU, ONIPEICIICHHE TEMIIEPATYPHI.
OcHoBHbIE TPUEMBI JTaOOPATOPHBIX PpaldOT: H3MENbUYCHHE, PACTBOPEHHE, HArpEeBaHMUE,
BbIlIapuBaHue, B3BelMBaHHe. CrocoObl OYMCTKH BeEHIeCTB: (DUIBTPOBAHME, IMEPETOHKA,
NEPEKPUCTAIUIM3ALMUS, Ppa3/JelCHUE HECMEIIMBAIOMIMXCA  KUAKOCTEW  JEIUTEIbHOU
BOPOHKOM.
[TpakTuueckas paboTa:
Texnuka Oe3omacHocTd TIpu paboTe B KaOuHeTre xumuu. IlpaBuna moiab30BaHUA
HarpeBaTeIbHbIMU MTPUOOPAMH.

Ompenenenrie Macchl Ha PBIYAXKHBIX BECaxX, OINPEIEICHUE IUIOTHOCTU JKUJIKOCTEM,
OIpeJIeNIEHNE TEMIIEPATYPHI.

CriocoObI OUMCTKH BEIIECTB.

Tema 2. [Ipocmuie sewjecmsea. CoeOuneHus XumMuyeckux 271eMeHmos

[Ipocteie BemiecTBa -metaiuibl. Puznyueckue cBoicTBa MeTauioB. IIpocThlie BemecTBa -
HeMeTaluibl. dusnyeckne cBoiicTBa HemeTawioB. Bomopon. Kwucnopon. AminoTpomnHbie
Moaudukauu kuciopoaa, hocdopa, onosa.

Oxkcuapbl. U3yuenue cBoiicTB okcu0B. KauecTBeHHast peakiis Ha YIJIEKUCIbIH Tas3.
Jleryuue BosiopoaHbie coeAuHEHMS. AMMUaKk. M3ydyeHue CBOMCTB aMMHUaKa.

OcHoBanus. CocTaB u cBolicTBa ocHOBaHuM. MHaukaTopel. KauecTBeHHBIE peakiuu.
Kucnotsl. CoctaB u cBoiictBa kuciot. [lonsrue o mkane kucinoraoctu(mkana pH).

Conu KaKk IpOU3BOAHBIC KUCIOT U OCHOBAHUM.

[TpakTuueckue padOTHI:

1.Onucanue CBOMCTB METAILIOB.

2. OnucaHue CBOKWCTB HEMETAJIOB

3. [lony4yeHnue u u3ydeHre CBOMCTB BOJAOPO/Ia U KUCIOPO/Ia.

4. Onpenenenue pH pacTBOpOB KUCIOT, IEIOUYEH U BOJBI.

Tema 3. U3menenus, npoucxooaujue ¢ gewjecmseamu.

®du3nyecKkue SBJICHUS B XUMUU: AUCTUILIALINS, KPUCTAJUIN3alIKsl, BEITIApUBAHNUE U BO3TOHKA
BEIIECTB, GMIBTPOBAHUE U LIEHTPU(YTUPOBAHUE.
SIBneHus, cCBs3aHHBIE C W3MEHEHHEM COCTaBa BEIIECTBA, — XHUMHUYECKHE PEAKIIUHU.
[Ipu3Haky U yClIOBUS TPOTEKAHUSI XUMUYECKUX peakiuil. BrieneHue TemioTsl U cBeTa —
peakiuu ropenus. CocTaBieHHE YPAaBHEHUN XUMUYECKUX PEAKIIUM.

Pacuetsl Mo xuMuueckuM ypaBHeHHIM. PerieHne 3a1a4 Ha HaX0KICHUE KOJTUYECTBA, MACCHI
Wi 0o0beMa MPOYKTa PEAKIUU 110 KOJIUYECTBY, MacCe WM 00hEMY HCXOJHOTO BEIIECTBA.
PacueTrbl ¢ MCHONB30BAHUEM IOHATHS «JIOJIS», KOTJIa UCXOAHOE BELIECTBO JAHO B BHUJE
pacTBOopa C 3aJaHHOW MAacCOBOM [JOJIEM pPAaCTBOPEHHOI'O BEIIECTBA WM COIEPKHUT
ONPEAEIEHHYIO JIOJI0 TPUMECEM.



Tunbl XMMHYECKUX pEaKUUi Ha MOpUMEpe CBOWCTB BOJbI. Peakuus pasinokeHHs —
ANEKTPOIU3 BOJBI. Peaknu COeTMHEHN — B3aUMOAECHCTBUE BOABI C OKCHAAMU METAIIIOB
1 HEMETaJUIOB. YCIIOBHE B3aHMOJCHCTBUS OKCHIOB METAJIOB U HEMETAJJIOB C BOJIOM.
Peakiuu 3amMelnieHust — B3aUMOJICHCTBHE BOJIBI ¢ MeTa/lIaMH. Peakiuu oOMeHa — THIPOJIn3
BEIIECTB.

OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE  peakiuu. OnpenesieHue CTEIEeHEe OKUCICHUS IS
AJIEMEHTOB, O00pa3yIOIIMX BEIIECTBAa pas3HBIX KiaccoB. OKUCIUTETh W BOCCTAaHOBHUTEID,
OKHCJICHHE u BOCCTaHOBJICHHE. CocraBieHue YpaBHEHUN OKHUCJIMTEIIbHO-
BOCCTAHOBUTEIIBHBIX PEAKIIUNA METOJOM 3JIEKTPOHHOTO OajaHca.

[TpakTuueckue paboThI:

1. Bosronka. luddysus. [lnasnenue.

2. 3yueHne npu3HaAKOB XUMUYECKUX PEaKITUU.

Tema 4. Pacmeopenue. Pacmeopwi. Ceolicmea pacmeopos 31eKmpoaumos.

PactBopuMocTh. HachllieHHbIE, HEHACHIIIICHHBIE U MEPECHIIICHHbIE PACTBOPHI. PacTBOPHI.
Bona — yHuBepcalibHBIN pacTBOpUTENb. MaccoBasi 0Js PacTBOPEHHOIO BEIIECTBAa B
pacTBope.

Pemienue 3aga4 ¢ MCMOJIL30BaHUEM MTOHATHS MacCOBas J10J1s1 paCTBOPEHHOTO BEIIECTBA.
[lonsitue 00 oanexTponuTUuecko aucconanuv. (OCHOBHBIC TIOJOXKEHUSI TEOPHHU
ANEKTPOJUTUYECKON aucconuanuu. HouHble ypaBHeHUs peakiuid. Peakuun oOmeHa,
UIyIIUE 0 KOHIIA.

Jrucconmanusi KUCJIOT U UX CBOWMCTBA B CBETE TEOPUHU DJICKTPOJIUTUUYECKON JUCCOLUAIUU.
MonekyisipHble 1 MOHHBIE YPaBHEHUs peakuuil. B3zauMonencTBue KUCIOT C METalJIaMH.
BzauMmojelicTBue KMCIOT C OKCHJaMU METAJJIOB. B3auMoielicTBHE KUCIIOT ¢ OCHOBAaHUSIMU
— peakius HeuTpanuzauu. B3anmoaencTBue KUCaoT C COJISIMHU.

Jluccounanusi OCHOBaHMM W KX CBOWCTBA B CBETE€ TEOPUU DJICKTPOIUTHYECKOU
JUcconyanuu. B3auMmoaeicTBUe OCHOBAaHUM C COJISIMH. B3auMopelcTBHE IIeao4YeH C
OKCHJaMH HEMETAJLJIOB.

Comnu, UX auccouMals M CBOMCTBA B CBETE TEOPHUU DJICKTPOJIUTHYECKOW IHCCOITUALIMH.
B3aumopeiicTBre coleil ¢ MeTaliiaMu, 0COOEHHOCTH dTUX peakiuil. B3aumonericteue coneit
C COJISIMHU.

O06o0mienne cBefeHnt 00 OKCHIaX, UX KIaCCH(PUKAIMU U CBOWCTBAX. [ €eHETUUECKUE PSI/IBI
MeTaJlila U HeMeTaa. ['eneTnudeckas CBI3b MEXAY KJIacCaMU HEOPraHUYECKUX BEILIECTB.
[TpakTuyeckue paboTHI:

1. IlpuroroBieHue pacTBOPOB.  YCIOBHS TEYEHUS XHMHUUYECKHX pEaKUUNd MEKIY
pacTBOpamMu 3JIEKTPOJIUTOB 10 KOHIIA.

2. VI3ydeHne CBOMCTB OCHOBHBIX KJIaCCOB COEIMHEHUH (KUCIOT, COJIeH, OCHOBaHUH )

3. PenieHue 3KkCrepUMEHTANIBHBIX 3a7]a4 HA OCYIIECTBICHUE LIETIOYKHU MTPEBPAILICHUH.

Tema 5. Pacuemmnble 3a0ayu no Xumuu.

Xumuueckue Qopmynbl. Pacdersl mo XumuueckuM (GOpMyaM C  HUCIOJb30BaHHEM
OTHOCHUTEIIbHBIX aTOMHBIX U MOJICKYJAPHBIX Macc. OnpeneneHne XuMUIecKux Gopmyl1 U3
JITAHHBIX O MACCOBOM COOTHOIIIEHUHU 3JIEMEHTOB.

Pacuerbl mo ypaBHEHUSIM XUMHUYECKMX pPEAKLUUNA. 3aKOH COXPAHEHUSI MacChl BEILECTB.
PaccranoBka Kkod(pUIIMEHTOB B YpaBHEHHUSX XHUMHYECKHUX peakiuid. Pacuersr mo



YpaBHEHMSIM XMMUYECKHUX peakiuil. PacueTsl Mo ypaBHEHHUSIM XUMUYECKUX PEAKIIUii, Koraa
OJIMH U3 PEareHTOB COJEPXKUT MpuMech. MaccoBass U 00bEMHas J0JI BBIXOJA MPOJYKTa
pPEaKIMU OT TEOPETUUECKUA BOZMOXKHOTO.

PacyeTsl o ypaBHEHUSIM XUMHUECKHUX PEAKIUH, KOTJ]a OJJUH U3 PEareHTOB JIaH B U30BITKE.
PactBopsbl. CiocoOBI BBIpaKEHUSI COIEPKAHUSI BELIECTB B pacTBOpax. MaccoBasi U 00beMHast
JIOJIST PacTBOPEHHOTO BellecTBa. PacyeTvl, CBA3aHHBIE C HCIIOJIB30BAHUEM IUIOTHOCTH

PacTBOPOB.
IHpuiaoxenue 1.
KanenaapHo-remaTn4ieckoe njiaHupoBaHHe.
Ne Tema 3ansaTUN Bcero
4acoB
Tema 1. IIpasuna mexnuku 6e3onacuocmu npu pabome 6 6
KabuHeme Xumuu. 1acoB
l. [Ip. pabGota «TexHuka Oe3zomacHocTH npu paboTe B KaOuHETE

XHUMHI). Mepbl nepBoﬁ InmoMomu IIpu XHMHYCCKHX OXKOrax H

OTPABJICHUSIX.

2. Jlaboparopust kabuHETa XUMUU: PEAKTHBBI, TOCyAa, 000pyI0BaHUE.

3. Mertonbl no3nanus. HaGnrogenue. DxcnepumMeHT. MoaenupoBaHue.
N3mepenue.

4. [Ip. pabGora «M3mepeHuss B XHUMHH: OMpEIEICHUE MacChl Ha
PBIYQKHBIX BECaX, INIOTHOCTHU KUAKOCTEH, TEMIIEPATyPhI».

5. OcHoBHBIE TPUEMBI TaOOPATOPHBIX pabOT: U3MENbUEHUE,
pacTBOpEHUE, HarpeBaHUE, BbIIIAPUBAHUE.

6. Uucteie BemecTBa U cMecu. Ilp. pabora «CrmocoObl OYMCTKH
BEILIECTBY
Tema 2. [Ipocmoie gewyecmea. Coeounenuss Xumuyeckux snemenmos | 9 gyacon

7. IIpocTteie BemecTBa -MeTamibl. PU3NUECKUE CBOMCTBA METAJLIOB.
[1p. pabota «Onucanue CBONCTB METAIIIIOBY

8. [IpocTteie BemecTBa -HeMeTaIbl. PU3MUYECKHUE CBOMCTBA
HeMeTauioB. [Ip. pabota «Onucanne CBONCTB HEMETAIIJIOBY

0. [Ip. pabota. [lomyuyenue u n3ydeHue CBONCTB BOOPOJIa U
KHCJIOPO/IA.

10. | Oxcuabl. M3ydenue cBoicTB okcuaoB. KauecTBeHHas peakius Ha
YIJIEKUCJIBIN I'a3.

11. | Jleryuue BomopoHble coeAMHEHHUS. AMMHUaK. V3yueHnue cBOMCTB
aMMHaKa.

12. | OcHoBanus. CocTaB 1 CBOKCTBa OCHOBaHUI. IHAMKATOPBI.
KauecTBeHHbIE peakluu.

13. | Kucnotel. CocTaB U CBOWCTBA KUCIIOT.

14. | INonstue o mkane kucaoTHocTH(mkana pH).Ip. padota
«Onpenenenne pH pacTBOPOB KUCIIOT, IMIEIOUYEH M BOIBD)
15. | Conu kak Npou3BOJAHBIE KMCIOT U OCHOBAHMI.

Tema 3. U3menenus, npoucxoosuue ¢ 8eujecmseamu. '] 4acoB
16. | ®usndeckue sBieHus B Xxumuu. [1p. padora «Bo3sronka. Jluddysus.




I1naBiaenne»

17. | Xumuueckue sBineHus. [Ipu3sHaku v ycaoBus NPOTEKAHUS
xumuueckux peakuuit. [1p. padora «M3yueHune npusHakoB
XUMUYECKHUX PEAKLII»

18. | Tunpl XUMHUYECKUX pPEAKLUNA HAa IPUMEPE CBOMCTB BOJIBI.

19. | PacueTsl 10 XMMHUYECKUM YPaBHEHUSIM

20. [ Pacuersl 10 XUMHYECKHM YPABHECHUSIM

21- | OxkucnautenbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP).

22.

Tema 4. Pacmsopenue. Pacmeopwi. Ceoticmea pacmeopos 12 qacoB
971eKMPOIUMOB.

23. | PactBopsl. PacTBOpuMOCTh. Bosta — yHMBEpCAIBHBIN PACTBOPUTEID.
[1Ip. pa6ota "IIpuroToBieHne pacTBOPOB. Y CIOBHS TCUCHUS
XUMUYECKUX PEAKIIUN MEXAY PACTBOPAMHU 3JIEKTPOJIUTOB JO KOHIIA)

24. | Peumienue 3a1a4 ¢ UCNOJIb30BAHUEM MTOHATUSL MacCOBasl 107151
pacTBOPEHHOTO BEILIECTBA.

25. | OcHOBHBIE NOJIOKEHUS ANEKTPOIUTUYECKON AUCCOLMALIHH.

26. | Monnsie ypaBuenus peakumu. [Ip. padora

27. | Auccoumanus KUCIOT, COJIeH, OCHOBAaHUM M UX CBOMCTBA B CBETE
TEOPHH IEKTPOIUTUUECKON qucconmaiuu. [Ip. padbora «3yyenue
CBOWCTB KHMCJIOT, COJIEH, OCHOBAHUI»

28. | 'enetnyeckas cBsI3b MEXKY KJlacCaMH COEIMHEHUM.

29. | [Ip. paboTa « Perienne skcriepruMeHTANBHBIX 3a/a4 Ha
OCYIIIECTBJICHUE LIETIOYKU TPEBPAILICHHIT

30 | Xumuueckue popmynbl. OnpesenieHne XuMU4eckux Gopmyi u3
JTAHHBIX O MACCOBOM COOTHOILIEHUU AJIEMEHTOB.

31 Pacuetsl o ypaBHEHUSIM XUMHUECKUX PEAKIIUil, KOTJ]a OJUH U3
pPEareHTOB COJAEPIKUT MPUMECH.

32 | MaccoBast u 00bEMHasI TOJI BEIXOJIA MIPOAYKTA PEAKIIUU OT
TEOPETHUYECKH BO3MOMKHOTO.

33 | PacueTsl N0 ypaBHEHUAM XMMHUUYECKUX PEAKIIMM, KOTJa OJIMH U3

peareHToB JIaH B U30bITKE.

34.

Hrorosoe 3ausaTue.
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