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PaGouas mporpamMMa AUCHUIUIMHEI pa3zpaboTaHa Ha ocHoBe DenepanbHOroO
rocyJapcTBEHHOro  obOpazoBareinbHOro cragmapra (mamee — @DI'OC) 1o
cnenuansHocTy 09.02.03 TIporpamMmmMupoBaHre B KOMITBIOTEPHBIX CUCTEMAX

IIpumepHOU ITporpaMMel 00111e00pa30BaTeTbHON yUeOHON AUCITUTINHEI
«XUMUSA» 151 TPOoecCHOHANBHBIX 00pa30BaTENbHBIX OpraHu3auit, //pomokon Ne
3 om21 uona 2015 2. Pecucmpayuonnviii Homep peyensuu 377 om 23 uiona 2015 e.
DI'AY «DHPO»

Pazpaboruunku:
Komananposa Asia BajgepbeBHa, IpernoiaBaTesib XUMHIH U OMOJIOTHHU TIEPBOU
KkBasinUKaIMOHHOU Kateropuu, Komremka nHGOPMATUKH W TPOTPAMMHUPOBAHHSL.

PaGouas mporpaMMa JUCIUATIIAHBI PACCMOTPEHA M PEKOMEH T0OBaHa K
YTBEPXKAECHUIO Ha 3aCEJaHNHU MPEMETHOH (I[MKJIOBOM ) KOMUCCUU MaTEeMaTHUYECKUX
Y €CTECTBEHHO - HAYUHBIX JIUCITUIIIIUH
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[Mpencenarens TTLK ‘Mcc , / O.A. 3opuna/



PEINEH3HW S
Ha pa0ouylo mporpamMmy o0meo0pa3oBaTeIbHON Y4eOHOH AUCHUNIUHDI
Ob.08 Xumus, cocTaBJIeHHYIO NMpenojaBaTeiemM
Konnen:xxa undopmatuxu u nporpammvupoBanusi Komanauposoii A.B.

IIpencraBnennas Ha peleH3HIo pabouas mporpaMma o0IeoOpa3oBaTeNbHON YIeOHON AUCIUILTHHEL
«XuMHsT» OpeAHa3HaueHa AJI peau3allii CPeqHero o0mmero o0pa3oBaHus, SIBISIETCS YaCThIO MPOTrPaMMBI
HOJTrOTOBKH CIENMANUCTOB cpenHero 3BeHa (nanee - [IIICC3) B cootBeTcTBHM ¢ PI'OC Mo cnenuaabHOCTH
U IPUMEPHOH IporpaMMoi o0OmeoOpa3oBaTebHON yueOHOW JUCHHUIUIAHBI «XHUMHSI» C  YYETOM
TEXHUUYECKOT0 IPOQUIIS MOIy4aeMOoro MpohecCHOHATHLHOTO 00pa30BaHuUs.

Pabouass mporpamma ono0peHa Ha 3acelaHMH IMKIOBOM KOMHCCHHM «MareMaTH4YecKux W
€CTECTBEHHOHAYUHBIX JUCIUTLIHH.

Pabouass  mporpamma  0o0meoOpa3oBaTeNbHON  JUCHUILIMHBL  «XHMHS»  BXOJUT B
o0meoOpa3oBaTeNbHBIl  y4eOHBIH LUK M COCTaBJI€Ha HA OCHOBE HPUMEPHOM  MPOrpamMMEI
obmeobpa3zoBaTenbHON yueOHOM mucrumuinHel «Xumusi» aBtopel O.C. T'abpmensa, W.I. Octpoymos,
omobpennoit @OI'AY «®UPO» Munoopuayku Poccun, 2015, ®emepansHOro rocyaapCTBEHHOIO
00pa3oBaTeNbHOrO CTaHIAPTAa 0 CHENHATBHOCTSM CPEIHEr0 MPo(ecCHoHaIBHOr0 06pa3oBaHusL.

[TporpamMa coIep KUT pasfenbl: IMacmopT pabodueil mporpaMmbl 00ImeoOpa3oBaTeNbHONU yueOHOMN
JWCIMILIMHEL, CTPYKTypa M coaepkaHue  oOmeoOpa3oBaTebHON YYeOHONW MUCIMIUIMHBI, YCIIOBHSI
peanm3anuu pabodedl mporpamMmbl 001eo0pazoBaTeNsHON y4eOHOM NUCHUIUIMHBL, KOHTPOJbL M OIIEHKA
PE3yNIbTAaTOB OCBOCHMSI 00111e00pa30BaTENbHON YUeOHOM TUCIIUITIIHHEIL.

B macnopre mnporpamMmsl 0003HAYeHBI OO0JNACTh INpUMEHEHHs paboueil mIporpaMmbl, MECTO
mucrunanHel B ctpykrype IIIICC3, nenu u 3amaun yueOHOU MUCHUIUIMHBI — TpeOOBaHMS K pe3yJsibTaTam
OCBOEHUS! y4eOHON JUCIUILINHEL, KOJMYECTBO YaCOB HA OCBOCHUE YUEOHOM MUCIMITIHHEL

Pazpmen «Crpykrypa u copepxanue o01eo0pa3oBaTebHOM yIeOHOM AUCIUIUIAHBI MPECTABIICH:

- 00BeMOoM yueOHOU TUCIUIUIMHEI U BUIaMH YUeOHOM paboThl 00yJaroIerocs;

- TeMaTHYeCKUM IUIAHOM M COAEpXKaHWEM Y4eOHOM ITUCHMIIMHBL, B KOTOPOM pacKphITa
IOCJIEI0BATEILHOCTD U3YYEHHUS PA3AeiOB U TEM [IPOrPaMMBI, COJIEpIKaHNe YUeOHOro MaTepraa, BeIICICHBI
TCOPETHYCCKUE 3aHATHUS, YPOBHH OCBOCHMs IUAAKTUYECKUX €HHUI], 00BEM ayJUTOPHBIX MPAKTHYECKUX
9acoB.

B paznmene «YcnoBus peanuzanuu mporpaMMmsbl 00IIe00pa3oBaTebHON yUeOHON AMCIUIUIAHEBY
0003Ha4YeHbl TPeOOBaHMA K MHHHMAJIbHOMY MAarTepHalbHO — TEXHMYECKOMY H HH(POPMAIMOHHOMY
00€eCIIEeUeHHIO peaTu3ay JUCIUILTHHEL

B paspene «KoHTposb M OIlGHKa pe3ylbTaTOB OCBOCHHS 0O0INe0Opa3oBaTebHON  yueOHOM
JUCIHUIUIAHED) OIPEIENIEHBl PE3yIbTaThl 00y4YeHUs! (OCBOCHHBIE YMEHHMs, YCBOCHHBIC 3HAHHS), (OPMBI U
METO/BI KOHTPOJISL ¥ OLEHKU PE3yIbTaTOB OOYUCHHS.

TemaTnka TEOpPETUYECKUX 3aHATUM, BUIBI CAMOCTOSTENBHON paboThl, (HOPMBI B METOIBI KOHTPOJIS 1
OLIEHKH DE3yJIbTATOB OOydeHHs OOEeCIeUMBAIOT MOCTIDKCHHE Ilejied W 3aJad ydeOHOM AMCIMILUIAHBL
«XuMUS».

Pabouas mporpamma mo mucnumimHe «XuMmus», pa3paboTaHHas mpenojasareneM KomanampoBoi
E.B. pexomenayetcst Jisl HCIIOIb30BaHUS B yYeOHOM IpoIiecce.
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1. MACIIOPT PABOUEM HPOFUPAMMI)I OEIHEOBPASOBATEJILHOfI
YUYEBHOU JUCIHHUITJINHBI
XumMHus

1.1. O6nacte npumMeHeHusi pabodyeili mporpamMmbl: CpeaHETO OOIIero
00pazoBaHus B IIpejiesiaX MPorpaMMbl TTOJATOTOBKH CIIEIUAIMCTOB CPEJIHETO 3BeHa
(manee - IMICC3) mo crmenuansrocTrt  09.02.03 IlporpammupoBanue B
KOMITBFOTEPHBIX CHCTEMaXx
B COOTBETCTBUU C IPUMEPHON IIPOrpaMMoi o001eodbpa3oBaTesibHON ydueOHOH

OUCLUIUIMHBL «XUMUS» I Mpo(hecCHOHATBHBIX 00pa30BaTEIBHBIX OpraHH3aIlni
aBTopoB ['abpuensu O.C., xnH, OctpoymoB W.I'., mxH, mpodeccop, ¢ ydeTom
TEXHUYECKOTO IPO(UIIS MOTydaeMoro mpopeccHoHaIbHOTO 00pa30BaHusl.

1.2. Mecro y4eOHOH aucuumiunasl B cTpykrype IIIICC3:  mgucrurumaa
«XHUMHS» IPUHAJUISKUT K rpyrie obmeodbpazoBarensuerx [IIICC3, n HampaBieHa
Ha JIOCTIDKEHHME JIMYHOCTHBIX M METalpeMETHBIX pe3yJbTaToB OOy4YeHUs,
BBITIOJIHEHUE TPeOOBaHUH K TIPEeIMETHBIM pe3yJIbTaTaM O00yUeHHs.

1.3. O0masi xapakTepUCTHKA y4eOHOH MHCHHIJIHHBI: XUMUSI — 3TO HayKa O
BEILIECTBAX, UX COCTaBE M CTPOEHUM, CBOMCTBAX U IIPEBpallleHUsX, 3HAYECHUU
XUMHUYECKUX BEIECTB, MATEPUAJIOB U IMPOIECCOB B MPAKTUUYECKON NESITEIbHOCTH
YeJIoBeKa.

Copmepxanue  o0mieo0pa3oBaTeNbHON  YyUEeOHOW — JUCHUILIMHBL  «XHMUSD»
HaIpaBJIEHO Ha YCBOGHHE 00yJalOIUMUCS OCHOBHBIX MOHSTHM, 3aKOHOB W TEOPUH
XUMHH, OBJIQJIEHUE YMEHUSIMU HaOJIIOaTh XUMUYECKHUE SBICHUS, IPOBOJUTH
XUMUYECKUH DKCIIEPUMEHT, IPOU3BOJUTH pacyeThl HA OCHOBE XHUMUYECKHUX
(opMyI1 BelIeCTB U ypaBHEHMH XUMUYECKUX PEAKITHH.

B mponecce u3ydeHHs XMMUU y OOYYalOIIUXCS Pa3BUBAIOTCS II03HABATEbHBIE
UHTEPECHl U MHTEJUIEKTyallbHbIE CITIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEILHOM
IIPUOOPETEHUSI 3HAHUH 10 XUMUHU B COOTBETCTBUHY C BO3ZHUKAIOIIUMHU KU3HEHHBIMU
mpoOiieMaMy, BOCIHMTBHIBACTCSI OEpPEeKHOE OTHOIIEHHsSI K IPUPOE, MOHUMAaHHE
3I0pOBOrO  00pa3a JKM3HW, HEOOXOJUMOCTH MPENyNpPEXJAEHUs  SIBIECHUH,
HAHOCAIIMX Bpel 3J0POBBIO U OKpyxaroiied cpene. OHU OCBAMBAIOT IIPHEMBI
I'pPaMOTHOT0, 0€30M1acCHOTO HCITOJF30BAHUSI XUMHUYECKHUX BEIIECTB M MATEPHAJIOB,
IIPUMEHSIEMBIX B OBITY, CEJTHCKOM XO3SIUCTBE M Ha ITPOM3BOICTBE.

Peanuzanus nenyKTUBHOIO MOJX0JIa K U3YYEHHIO XUMUU CIIOCOOCTBYET Pa3BUTHIO
TaKUX JIOTUYECKUX Ollepalluii MBIIUICHUS, KaKk aHaJlu3 W CHHTEe3, 0000IeHue U
KOHKPETHU3allKs, CPaBHEHUE U aHAJIOTHSI, CHCTeMAaTU3allMs U KilacCU(PUKAIUS U .
KoMrIioHeHT crnenuduku u3ydeHWs] XUMHWH TPU OBJAJCHUH CICIHAATBHOCTSIMHE
TEXHUYECKOro MHpouUis peannsyercs B Tpolecce y4eOHOH IesITeNbHOCTH IIOf
PYKOBOACTBOM IIpernojanaTesisi (BBIMOJHEHUH XUMHUYECKOIro HJKCIIepUMeHTa —



1a0OpaTOPHBIX ~ OMBITOB W INPAaKTUYECKUX PabOT, pEIIeHUHM  IPaKTHKO-
OpPHEHTHUPOBAHHBIX pAaCUeTHBIX 3a7a4).

B mpormecce UW3y4eHHS XUMHUA TEOPETHYECKHME CBEIEHUS  JIOMOJHSFOTCS
JIEMOHCTpPALIUSIMU.

3HAYNUTEIBHOE MECTO YAesIeTcs XUMHYeckoMy skcrepuMeHTy. OH OTKpBIBAET
BO3MOXKHOCTH (JOPMUPOBATH Y 00yUaIOLIUXCsl CIIeNUalIbHbIE IPEIMETHBIE YMEHUS:
paboTarh C BEIIECTBAMH, BBIMOJHITH IPOCTBIE XWMHYECKHME OIBITBI, Y4YHUTh
0e30I1acHOMY M OKOJIOTHYECKH TI'pPaMOTHOMY OOpalleHMIO C  BEIeCTBaMu,
MaTepHalaMH U IpolieccaMy B ObITYy W Ha IPOU3BOJICTBE.

B mpomecce W3ydeHHs XHMHH BaXHO (OPMHPOBaTh MH(DOPMAIMOHHYIO
KOMIIETEHTHOCTh O0ydaronuxcsi. [1oaToMy TpH OpraHU3alldd CaMOCTOSTEILHON
paboThl HEOOXOAWMO aKLUEHTHPOBAaTh BHHMaHME OOYYalOIIMXCS Ha IIOHMCKE
uHbOpMalMi B CpelcTBax MaccMmenua, VIHTepHeTe, y4eOHOW M CHEIHAIbHOM
JIUTEPATYPE C COOTBETCTBYIOUIMM O(OPMIICHUEM U IIPEJICTABIEHUEM PE3YIIHLTATOB.
N3zyuyenne o06Ieo0pa3zoBaTelbHON yIeOHOH AUCHUIUIMHBI «XUMHMSD) 3aBEPIITacTCs
nojBefeHreM HTOroB B (opme auddepeHIUpOBaHHOIO 3avera B paMKax
IIPOMEKYTOYHON aTTeCTallUU CTYACHTOB.

PaGouas mporpaMma OpUEHTHpPOBaHa Ha JOCTHKEHHE CIEAYIOIINX LIETIEH:

JInuHOCTHBIE pe3yJibTaThl 00yYeHH I :

— YyBCTBO TOPJOCTH U YB@KEHHS K WCTOPUU U JOCTHIKEHHSAM OTE€YECTBEHHOU
XAMHYECKOW HAyKH, XHMHUYECKH TPaMOTHOE IOBEIEHHE B IPO(QecCHOHAIbHOM
JEeATeIbHOCTH W B OBITY TNpu OOpallleHuHd ¢ XUMHYECKMMHU BeIEeCTBaMH,
MaTrepHaaMy U MPOLIECCAMY;

— TOTOBHOCTH K IIPOJOJDKEHHIO OOpa3OBaHUWsI M IOBBIIIEHHS KBaIU(QHUKALUK B
130paHHON MPO(ECCHOHATBFHON NEsSTeIbHOCTU U OOBEKTUBHOE OCO3HAHHME POJIH
XUMHYECKUX KOMIIETEHI[UI B 3TOM;

— yMEHHE WCIONb30BaTh JOCTIKEHUS COBPEMEHHOM XUMHYECKOM HayKH W
XAMUYECKUX TEXHOJIOIMH Ui IOBBIIIEHUS] COOCTBEHHOI'O WHTEIUIEKTYaJbHOTO
pa3BUTHUS B BEIOpaHHOM MTPO(hEeCCUOHANBHOMI AEATENLHOCTH;

MeTanpeaMeTHbIe pe3yabTAThl 00y4eHHUs:

— HCIOJIB30BAHKUE PA3IMYHBIX BUIOB MMO3HABATENIEHON JEATENEHOCTH U OCHOBHBIX
UHTEJUIEKTYIbHBIX Olepauii (MOCTAHOBKH 3aadd, (OpPMyJIUpPOBAHUS THIIOTES,
aHaJli3a ¥ CUHTE3a, CPaBHEHMsI, 000011IeHNs, CUCTEMaTU3al1iH, BLISBIICHHUS
PHYMHHO-CIIEICTBEHHBIX CBsI3eH, MOFCKa aHaIOr0B, ()OPMYIHPOBaHHUS BBIBOJIOB)
JUISL PEIIeHns TIOCTaBJICHHOH 3a/1a4l, IPUMEHEHNUE OCHOBHBIX METO/IOB ITO3HAHHUS
(HaOIIFOJIEHMsI, HAayYHOTO OSKCIIEPUMEHTa) I H3Yy4YeHHs Ppas3IUYHBIX CTOPOH
XUMUYECKHX OOBEKTOB U IIPOLECCOB, C KOTOPHIMH BO3HUKAE€T HEOOXOAMMOCTH
CTaJIKMBaThCs B podeccHoHalbHOU cdepe;



— HCIOJNB30BaHWE DPA3JIUYHBIX HCTOYHUKOB [Jisl TIOJYYEeHHUS XUMHYECKOM

MH(QOpPMALUK, YMEHHE OLICHUTh €€ JOCTOBEPHOCTH JUIs JOCTHDKEHHS XOPOILIHX

pe3yIbTaToOB B IIpodeccroHaIbHOM chepe;

IIpenmeTHblie pe3yabTaThl 00y YeHMSA:

— ¢(hOpMHPOBAHHOCTh IPEJCTABICHHIN O MECTE XUMHH B COBPEMEHHOM HAYYHOM
KapTUHE MUPA;

— IIOHMMaHHE POJY XUMHH B (DOPMHUPOBAHMM KPYrozopa U (HyHKIHOHAILHON
I'PaMOTHOCTH YeJI0BEKA JUISl PEIIeHUs TPaKTUUECKUX 3a][ay;

— BIIaJICHAE OCHOBOIIOJAraOIIUMU XUMUYECKUMU TIOHSTHSIMH, TEOPUSIMH,
3aKOHaMH U 3aKOHOMEPHOCTSIMH;

— YBEPEHHOE IT0Jb30BaHUE XUMUYECKON TEPMUHOJIOTHEH U CHMBOJIMKOM;

— BIAJCHUE OCHOBHBIMH METOJAaMHM HAYYHOI'O [O3HAHUS, WCIIOJIB3yeMBIMU B
XMMUH: HAONMIOJEHNEM, OITUCAHUEM, H3MEPEHUEM, SKCIIEPUMEHTOM;

— yMeHMe 00pabaThiBaTh, OOBSCHATH PE3YJbTAThl IPOBEIEHHBIX OIBITOB MU
JleJ1aTh BBIBOJIBL,

— TOTOBHOCTH M CIOCOOHOCTb NPHUMEHSTH METOMBI MO3HAHWS [P pEIIEeHHN
MPaKTUYECKUX 3a/1ad9,

— c(hOpPMHUPOBAaHHOCTH YMEHHUsI 1aBaTh KOJHUYECTBEHHBIE OLEHKU U IIPOU3BONTE
pacyeTsl 110 XUMUYECKUM (DOpMyJIaM B YpaBHEHHUSIM;

— BIIaJieHHE MpaBUJIaMU TEXHUKH OE€30MacHOCTH IIPH  HCIIOJIL30BaHUU
XUMHMYECKUX BEIIECTB;

— chOpMHUPOBAHHOCTh COOCTBEHHOHI IO3ULUU II0 OTHOILIEHWIO K XUMHYECKOU
UH()OPMAIUH, TOTYyYaeMOi U3 pa3sHbIX HCTOYHHUKOB.

1.4. IIpopunbuas cocTaBiasiiomas (HanpaBJeHHOCTH) 061e00pa30BaTEIbLHOM

AMCHHUIIHHBI:

Jucnpnmna « XMMEsSD» ¢ HOMOIIBI0 MEXIPEAMETHBIX CBSI3ed CBA3aHa C APYTUMHU

00meobpa3oBaTeIbHBIMA U NPO(YECCHOHATIBHBIMU  AUCIUIUIMHAMA ~ y4e0HOTO0

miaHa: «Pusnka», K ACTPOHOMUSY.

1.5. KoanyectBo 4yacoB, OTBeleHHOe HAa OCBOEHHE IPOrpaMMbI

001meo0pa3oBaTe/bHON Y4eOHOM ANCHHILIHHEI, B TOM YHCJIe:

MaKCHMalbHON ydeOHOUW Harpy3kud 150 bacoB, B TOM 4YHCIE: 00sA3aTeIbHON

ay IUTOPHOM yuyeOHoI Harpy3ku obydarorierocs 100 gyacos.

1.6. M3venenusi, BHeCeHHble B pa0Go4yyl0 NpPOrpaMmy 10 CPABHEHHIO C

NpUMEPHOM NporpaMmoii no o6meodpa3oBaTe/IbLHON JHCHHILIHHE «XUMUI»
JanHas mporpaMma paspaboTaHa Ha OCHOBE TNPHUMEPHOM IIPOrPaMMEI

0011e00pa30BaTeNbHON yueOHOH MUCHHUIUIAHBI « XUMUS» [UIS MPOPEeCCHOHATBHBIX

obpasoBarenpHbix opranuzanuil / O. C. Tabpuensn, U. I'. Octpoymosa. — M. :



Uznarensckuii nentp «Axamemwus», 2015. w  sBmsercs dYacThio  y4eOHO-
Metoauyeckoro kommiekca (YMK) no auciunube XumMus U IpeJHasHadeHa il
00yueHwst 00yJaroImuXcs M0 y4eOHUKY:

O. C. TI'abpuensH. Xumusi A Npopeccuid U CHeNUalbHOCTEN TEXHUYECKOTO
npoduist — M.: Axagemus, 2016r.

B coorBercTBMHM ¢ y4eOHBIM IIJJAHOM IIPOM3BENECHO YaCTUYHOE
nepepacrpesieieHie yueOHBIX 4YacOB B 3aBUCHMOCTH OT BaXXHOCTH TEMBI MJIs
CIIELIMAJIBHOCTEN, BBIIEIEHBl JOMOJHUTEIbHBIE ydeOHble dYackl II0 TeMaMm
«Meramiel U HeMeTaibl», «Kiaccudukanusi HEOPraHUYECKUX COETUHEHMMN,
«CTpoeHnre BEIECTBa» B COOTBETCTBHM C IMPO(PECCHOHAIBLHON HAIIPaBIEHHOCTHIO
Komemka naDOpMaTUKX U IPOrPaMMHUPOBaHU.



2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA30BATEJLHOM
YUYEBHOM T CLTIIAHBI

2.1. O6bem o0meoOpa3oBaTeNbHON Y4eOHOH AMCHMIUIMHBI H BHALI y4eOHOI
padoThI

Bup yuye6Hnoii pa6oTnl Obvem uacos
MakcumanbHasi ydeOHasi HAarpys3ka (Bcero) 150
Obs3aTenbpHas ayliHTOpHas yueOHAas HArpy3Ka (Bcero) 100
B TOM YHCJIE:

TectupoBanue -
[IPAaKTUYECKUE 3aHITHS 36
CaMOCTOSTENbHBIE PAOOTHI 50
-pedepat
-IIpe3eHTaIHsI
KypcoBas paboTa (TIpoeKT) -
ITpomesxyTounas arrectauusi B dopme Juddepenyuposannoiii 3auém




2.2. TemaTH4ecKUi NIaH ¥ cOAepIKaHue Y4eOHOH AU CHUHIIMHBI XUMHUSI

Haumenosanue
pa3aesioB H TeM

Copepxanue yaeGHOro MaTepHaIa, JadopaTopHbie PadoThl
U NPaKTHYeCKHE 3aHATHS, CAMOCTOATEeNbHAsI padoTa
o0yuyarommxcs

Oobem
4acoB

Yposenn
0CBOCHHSI

BBenenue

Hay4nble METO/IbI TIO3HAHMUS BELIECTB U XMMHYECKUX sABJIEHUH. Posib
5KCIIEPUMEHTA 1 TEOPHH B XUMHUH. MOJIENMPOBAHHE XUMHIECKHUX
MPOLECCOB. 3HAYCHUE XUMHH TIPU OCBOEHHH CIIELMAILHOCTEH
«O6ecneuenne WHHOPMALMOHHON 0€301MaCHOCTH
AaBTOMATHU3UPOBAHHBIX cUcTeM» U « MHbOpMallMOHHBIE CUCTEMBI U
POrpaMMHPOBAHHEN

CamocrositenbHast pabota. Peepar unu npesentauus. Tema
«DnekTpoHuKa cTout Ha Tabuuiie, TpeTh €€ B cMapTHOHE TECHUTCS
(5 gacos)

Pazpen 1

OO0mas n HeopraHm4YecKass XMMHs S2 Jaca

Tema 1.1

OcHOBHBIE IOHATHA H 3aKOHBI XUMHH

1.0cHOBHBIe OHATHS XUMHH. Bemectso. AtoM. Mosekyra.
XuMuuecknii sieMeHT. AjmoTponust. [IpocTeie U ClloXKHbIE
BerecTBa. KayecTBEHHBIH U KOJIMYIECTBEHHBIA COCTAB BEILECTB.
XumMuueckue 3Hake U popMyJibl. OTHOCUTEIBHEIE aTOMHAS U
MoJIeKyJIsIpHas Macchl. KomdecTBo BEIECTBa.

2.0cHoBHBIE 3aK0HBI XUMuH. CTeXHOMETPHsL. 3aKOH
COXpaHEeHHsI MacChl BEIECTB. 3aKOH IIOCTOSHCTBA COCTaBa
BEILECTB MOJIEKYJIIPHOH CTPYKTYpHL. 3aKOH ABOrazipo U
CJICZICTBHSI U3 HETO.

3.PacyerHble 3a1a4H HA HAXOXKIEHUE OTHOCUTEIIFHOM
MOJICKYJIIPHOM MacChl, OIIPEIEIIEHHE
MaCCOBOM JIOJIA XUMHUYECKHX DJIEMEHTOB B CJIOKHOM BEIIECTBE.

CamocTosaTenbHas pabora. Pedepar win npe3eHTalys Ha BEIOOP
cryaenTa. Tema BBIOUpaeTCsl U3 MPEAJIOIKEHHOrO CITUCKA U
yTBEpIKIaeTCs mpero/iaBaTeneM (5 4acos)

Tema 1.2

H(ﬁnommecxm“l 3aKOH H MepHoIHYecKasi CHCTEMA
JI..MenaeaeeBa

1.ITepuoanueckmii 3axon JI. 1. Menaeneesa. Otkpoitae /1.
W. Menpeneessim [lepuomiueckoro 3akoHa. Ilepronuaeckuii
3axoH B hopmynuposke J[. 1. Menpaeneesa.

2.Ilepuoguyeckasi TAOIHIIA XHMHYECKHX )JIEMEHTOB —
rpapuueckoe oTodpaxeHue Ilepuoangeckoro 3akona.
Crpykrypa [leproaudeckoil TaOIUIBL: IEPHOJIBI (MaJIbIE U
OoJIbILKE), TPYIIIEI (TJIaBHAS U 1000YHAs).

3.Cmpoenue amoma u Ilepuoouyeckuii 3axon /1. U.
Menoeneeéa. AToM — citoxkHast yactura. SAapo (IIpoTOHBI U
HEUTPOHBI) U 3IeKTpOHHast 0600uKa. MzoTonsl. Ctpoenue
SIIEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB MaJIbIX IIEPHOIOB.
OcoOEHHOCTH CTPOCHHSI AIEKTPOHHBIX 000JI0UEK aTOMOB
5JIEMEHTOB OOJIBIIHUX IIEPHOJIOB (TIEPEXOTHBIX SIEMEHTOB).




[Tonsitre 06 opOuUTAISIX. -, p- ¥ d-OpOUTAIH. DIEKTPOHHBIE
KOH(HIypallii aTOMOB XUMHYECKUX d5ieMeHTOB. COBpeMEHHAasI
bopmymmposka [lepuoguueckoro 3akoHa. 3HaYeHHE
Ilepronuueckoro 3akoHa u [lepuoaudeckoi CHCTEMBI
Xumudeckux snemenTos Jl. Y. Menpeneera i pasBuTus
HAayKH U TOHUMaHMsl XUMUYECKON KapTHHBI MHpA.

4. Ilpakmuueckan paboma
MonemupoBanue nocrpoesus [leproanueckoii TabIuIBI
XUMHUYECKUX JIEMEHTOB.

CamocrosTenbHas pabota. Pedepat nin npesenranus Ha BoIGOp
crynenTa. Tema BeIOMpaeTcst U3 MPEATIOIKEHHOTO CIIUCKA U
YTBEPKIAETCS IIpenoaanareneM (5 4acos)

Tema 1.3

CTpOCHHe BeIIeCcrea

10

1.Monnas xumMudeckasi cBsi3b. KaTronsl, ux 00pa3oBaHue u3
aTOMOB B pe3yJIbTaTe IMpoIlecca OKHCIIEHHs. AHHOHBI, UX
oOpa3oBaHHe U3 aTOMOB B pe3yJIbTaTe Ipolecca
BOCCTaHOBJIEHHs. MIOHHAs CBS3b Kak CBsI3b MEKIY KATHOHAMH H
AQHWOHAMH 3a CYET IIEKTPOCTATHIECKOTO MPUTSIKEHHUS.
Knaccuukanus HOHOB: 110 COCTaBY, 3HAKY 3aps/a, HATHUHIO
TUpaTHOM 000/104KkH. OHHbIE KPHCTATUTYECKUE PELIETKH.
CBolicTBa BEIIECTB C HOHHBIM THIIOM KPUCTAJUIMYECKOH
PEIIETKH.

2. KoBajenTHasg XHMHYeCKast CBA3b. MexanusM 00pa3oBaHus
KOBAJICHTHOM CBA3M (OOMEHHBIH U TOHOPHO-AKI[EIITOPHEIH).
OJIEKTPOOTPHIIATETBHOCT. KOBasIEHTHEIE OJIApHAs 1
HEMoJIsIpHas cBsi3u. KpaTHOCTh KOBAJIEHTHOH CBS3H.
MosexynsapHble 1 aTOMHBIE KPHCTAIHYECKHE PELTETKH.
CBOMCTBa BEIIECTB ¢ MOJIEKYJISIPHBIMEA U aTOMHBIMU
KPUCTaJUIMYECKUMHU PEIICTKAMH.

3.Meranmmyeckast cBsi3b. MeTamminueckas KpUCTaIINIeCKast
pEILIeTKa U MeTaJINUecKass XUMHYECKas CBsA3b. Ou3nyecKkue
CBOMCTBa METaJIOB.

ArperaTHble COCTOSTHHSI BEIECTB M BOJOPOIXHAS CBSI3b.
Teeppoe, xuaKoe u ra3000pazHOE COCTOSHMS BEILECTB.
ITepexo/ BemecTBa U3 OHOTO arperaTHOrO COCTOSHHUS B
Iapyroe. BogopoaHast CBS35.

4. Ilpakmuueckas pavoma (2 uaca)

Yucreie Bemecra u eMecu. [ToHATHE O CMECH BEIECTB.
["'oMmorenHsbIe U TeTeporennsle cmecd. CocTaB cMeceit:
00BEMHAs I MACCOBAsI JIOJIM KOMIIOHEHTOB CMECH, MacCOBAasI
JIOJISI TIPUMECEH.
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CamocrosTesnbHas pabora. Pedepar win mpe3eHTaius Ha BEIOOp
crynenra. Tema BIOUpaeTCs M3 NPEUIOMKEHHOTO CIUCKA U
yTBepIKIaeTcs mpero/asaresnem (5 4acoB)

Tema 1.4

Bona. PaCTBopLL :‘)JIeKTpOJIHTH‘IeCKaﬂ AHCCONHAITH S

1.Bona. PactBopnl. PacTBopenue. Bona Kak pacTBOPUTED.
PactBOpUMOCTE BEIIECTB.

HacpleHHbIe, HEHACKIIEHHBIE, TIEPECHIIEHHBIE PACTBOPEIL.

3aBUCHMOCTH PACTBOPUMOCTH I'a30B, KHJIKOCTEN M TBEP/IBIX
BEIECTB OT Pa3JINYHBIX (PaKTOPOB.

MaccoBast 7105151 paCTBOPEHHOT'O BELIECTBA.

2.9 MeKTPOTUTHIECKAS JHCCOUALUS. DIIEKTPOJIUTHL 1
HEDJIEKTPOUTHI. DIIEKTPOITUTHYECKAST

nucconalis. MexaHu3MBbl SJIEKTPOJIUTHUECKON JUCCOLMAIHI
JUISL BEIIECTB C Pa3IMYHbIMU

TUIIAMH XUMHAYECKOH CBS3H. | MpaTHpOBaHHbIE U
HETH/IpaTHPOBaHHbIE HOHBL CTENEHb HJIEKTPOIUTHYECKOM
quccoranui. CUIbHEIE U c1a0ble DIEKTPOTUTEL. OCHOBHBIE
II0JIOYKEHHUS TEOPUH JEKTPOIUTUIECKON JUCCOIIHALIHH.
KuCnoTeL, OCHOBAHMS U COJIH KaK DJIEKTPOJIUTHI.

3. Ipaxmuueckas paboma (2 4aca). IlpurorosieHue
pacTBopa 3alaHHOM KOHLEHTPALUH.

CamocTosiTenbHas pabora. Pedepar Win npeseHTalWs Ha BBIOOp
crynenta. Tema BbIOMpaeTcss U3 TPEIJIOKEHHOIO CIHCKa |
yTBEpIKIAeTCs mpernoyiaBaresneM (5 4acos))

Tema 1.5

KJ'IHCCH(l)HKaHHﬂ HEOPraHNI€CKHUX CcoeIHHEeHHI

1. Oxeuapl. Kuciaorel. OcHOBaHUSI.

Oxcuapl u ux ceoiicTBa. Coneobpasyromue u
HecoeoOpasyrorue okcubl. OCHOBHBIE, aM()OTEpHEIE U
KUCJIOTHBIE OKCHIBI. 3aBUCUMOCTh XapaKTepa OKCUIa OT
CTEIIEHHU OKUCJIEHHS 00pa3yIoIIero ero Merana. XUMAYECKIE
cBoiicTBa OKCHIOB. [losydeHne OKCUIOB.

Kuciorsl 1 ux cBoiicTBa. KHCIOTHI KaK 3JIEKTPOIUTHL, UX
KJ1acCH(UKAIHSE TIO Pa3IMYHBIM IIpU3HAKaM. XUMUYECKUE
CBOMCTBA KHMCIIOT B CBETE TEOPUHU SIEKTPOJIUTUUECKON
mucconnanu. OcoOeHHOCTH B3aUMOJICHCTBUS
KOHIIEHTPUPOBAHHOW CEPHOM U a30THOM KUCIIOT C METaJ/IaMH.
OCHOBHEIE CIIOCOOBI TTOJTyUEHHUST KHCIIOT.
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Ocnopanus 1 ux cBoiicTBa. OCHOBAHHS KaK DJIEKTPOJIHTHI, HX
KIacCU(DUKAIHS IO Pa3InIHbIM IIPH3HAKaM. X IMUYECKHE
CBOMCTBA OCHOBAHUH B CBETE TEOPUHU IJTEKTPOIUTHIECKON
Jucconranuu. Pasnoxenue HEpacTBOPHUMBIX B BOJIE
ocHoBaHUU. OCHOBHBIE CIIOCOOBI TOJTYYEHUS OCHOBAHHIA.

2. Coun 1 ux cBoiicrBa. Conu kak sekrpoiautsl. Comn
CpeliHHe, KUCIIbIE U OCHOBHBIE. X UMHYCCKHE CBOMCTBA COJIEH B
CBETE TEOPUHU JIIEKTPOJIUTHUECKOH mucconmanun. CrocoOnl
moJrydeHust cojei. ['mapomus coeii.

3. IIpakmuueckaa paboma (2 uaca). CBoiicTBa KHCIOT U
OCHOBAaHMH. VICTIbITaHHE PACTBOPOB KUCIIOT HHIMKATOPAMH.
B3aumojieiicTBHE METAJITIOB € KHCIIOTAMH.

BzaumopeficTBHE KUCITOT C OKCHAAMU METAJUIOB.
BsauMoneiicTBre KUCIIOT ¢ OCHOBAHUSMH.

BsanmoieicTBre KHCIOT C COJISIMH.

HMenpiTanue pacTBOPOB INEIOYEH HHIHKATOPAM.
BzaumMmoeiicTBYE IET0YEN ¢ COJISIMH.

Pazno)xxeHue HepacTBOPHUMBIX OCHOBAHHUH,

4. Ilpakmuueckaa paboma (2 uaca). CpoiicTBa coJeii.
BzaumMogeiicTBue coneli ¢ Mmetayutamu. B3aumoneiicTeue coneit
JpyT ¢ apyroM. 'HAposw3 coseit pasandHoro THIIA.

CamocroarenbHas pabota. Pedepar win npesenraips Ha BEIGOp
cryaenra. Tema BeiOupaeTcs U3 MPeAI0KEHHOTO CIIUCKA |
YTBEPKIAETCS IIperoiaparesieM (5 9acoB)

Tema 1.6

XuMHauecKkue Pe€aKIuu

1. Kimaccnduxanmust XuMHYeCKHX peakuuii. Peakiuu
COEIMHEHH S, PA3JI0KEHHUS, 3aMEIICHHsI, 0OMEHA.
Karamutnaeckue peaknuu. OOpaTumble H HEOOPATHMBIE
peaxnuu. ['OMOTreHHbIe U TeTepOTeHHBIC PEaKIIkH.
OK30TepMUYECKHE U SHJIOTEPMHUECKHE peaknuu. TermoBoil

5 pext xumMHuYecknx peakuuit. TepMOXUMHUYECKHE YPABHEHHUSL.
OxueMTe/IbHO-BOCCTAHOBUTEILHbIE peakuun. CTenens
oxucaenus. OKHCIUTENb U BOCCTaHOBIIEHHE. BoccranoBUTEID
U OKHcJieHre. MeToJ| 3JIeKTpoHHOTo OaiaHca I COCTaBIEHUs
YPABHCHHH OKHMCJIMTENBHO-BOCCTAHOBUTENIBHBIX PEaKIIHIA,
CxopocTh XUMHYECKHX peakumii. [ToHsTHE O CKOpOCTH
XUMHYECKUX PeaKIUi. 3aBUCUMOCTb CKOPOCTH XHMHUECKHX
PEaKIuil OT pa3IMYHBIX (PAKTOPOB: IPHPOIBI PEArUPYIOMIHX
BEIIIECTB, UX KOHIIEHTPALUH, TEMIIEPATYPBI, TIOBEPXHOCTH
COIPHKOCHOBEHHMS M UCIIOJIB30BAHMS KaTalH3aTOPOB.
O6paTuMocTh XuMHYecKHX peaxkuuit. O6paTMble U
HEOOpaTHUMBbIE PEaKInU. XHMHUYECKOE PABHOBECHE H CIIOCOOBI
€ro CMEIICHHSI.

2. Ilpakmuueckaa paboma (2 yaca). OkucauTeLHO-
BOCCTAHOBHUTEJIbHbBIE PEAKI[HH
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3. Hpaxmuueckas padoma (2 uaca). MonHbie peaknuu.
Peaxiust 3aMeIieHrst MEJH JKEIe30M B PAaCTBOPE MEAHOIO
Kymopoca. Peaxiuu, unymue ¢ obpazoBaHHEM OCa/ika, raza In
BOJIBL

4., Ilpakmuueckaa padboma (2 yaca). CKopocTh XHMHYECKOH
peakmuu. 3aBUCHMOCTH CKOPOCTH B3aUMOAEHCTBHSI COJITHOM
KHUCJIOTHI C METAJUIIaMH OT MX IIPAPOJIBL

3aBHCHMOCTH CKOPOCTH B3aUMOJEHCTBUS IUHKA C COISTHON
KHCJIOTOM OT €€ KOHI[EHTPaI[1H.

3aBUCHUMOCTH CKOpOCTH B3auMoieiicTBus okcra menu (II) ¢
CEPHOM KHUCIIOTOM OT TeMIIEpaTypBhL.

CamocTtositenbHas pabota. Pedepat nnu npezeHralys Ha BbIOOp
ctynenTa. Tema BeIOMpaeTcs U3 NPeUI0KEHHOIO CIIMCKa 1
yTBEpIK/IaeTes npenoaasarenem (5 4acoB)

Tema 1.7

MeTajibl H HEMETAJJIBI

1.MeTa/utbl 1 X XUMHYecKHe cBoiicTBa. OcoOeHHOCTH
CTPOEHUSI aTOMOB M KpUCTAJUIOB. OU3HUECKUE CBOMCTBA
MetaioB. Kimaccuduxanus MEeTauioB IO pa3InIHbIM
npu3HaKaM. XUMUAYECKHE CBONCTBA METAILIOB.
DNEeKTPOXUMUAYECKUN PsiT HAIIPSDKEHHUH METaslIOB.
MeramiorepMus.

O6mue crocoObI MoJIy4eHust MeTasuoB. [lonarue o
MeTauTyprud. [lupoMeTamnyprust, THApOMETaIIy prus 1
snrekTpoMeTatyprusi. CIIaBbl YEPHBIE U I[BETHBIE.

2. Hemertasuibl. OcOOEHHOCTH CTpOEHUsI aTOMOB. HeMeTabl
— TPOCTHIE BEIECTBA. 3aBUCUMOCTb CBOMCTB raJIoT€HOB OT UX
MIOJIOXKEHUS B IEpUOANUECKOM crcreMe. OKHCIUTENbHBIE

U BOCCTaHOBHTEIHHBIE CBOMCTBA HEMETAJUIOB B 3aBUCHMOCTH
OT UX II0JIO)KEHUS B Py

DIIEKTPOOTPULIATENILHOCTH.

3. lIpakmuueckaa padboma (2 yaca). Merajyibl H HeMeTaJLIbIL.
3akanka u OTIycK ctayid. O3HAKOMIIEHHE CO CTPYKTYypaMu
Ceporo u Gesoro YyryHa.

PacnioznaBanue pyn xeiesa.

[Tomy4yenue, coOupaHue 1 paclio3HABAHUE I'a30B.

CamocrosTesnbHast pabota. Pedepar wiu rpe3eHTalus Ha BEIOOD
cTynenta. Tema BEIOMpaeTcs U3 MPEIIOKEeHHOIO CIIUCKA U
yTBEpXKAaeTCs npenojasaresieM (5 4acos)

Pazpen 2.

Oprannyeckas xumus 44 yaca

Tema 2.1

OcHO6HbIEe ROHAMUA OP2AHUYECKOU XUMUU U MeopUs
cmpoeHus
Op2AHUYEeCKUX COeOUHEeHU I

1. IIpeamer oprannyeckoii xumnu. Teopus crpoenus
opraHmyeckux coequHenuii A. M. bytieposa IIpupozansie,
HUCKYCCTBEHHBIE ¥ CHHTETUYECKIE OPraHM4eCKHE BEIIECTBA.
CpaBHEHHE OPraHUYECKHX BELIECTB C HEOPIaHUYECKUMH.
BajeHTHOCTh. XUMUUYECKOE CTPOEHUE KaK MOPAIOK
COCJTMHEHMS] ATOMOB B MOJIEKYJIBI 10 BAJICHTHOCTH.
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Teopust cTpOEHUST OPraHUYECKUX CoequHeHHH A. M.
byrnepoBa. OCHOBHBIE MOJIOKEHHS TEOPHH XUMHUIECKOTO
crpoenus. Mzomepust v uzomepsl. Xumudeckue (HOpMYyJIbl 1
MOJIEJIA MOJIEKYJI B OPTaHUYECKON XUMHH.

2. Kinaccnpuxanusi opraHu4ecKux BemecTs.
Knaccuukamus BeImecTs 10 CTPOSHHIO YIIIEPOIHOIO CKEIETa
U HAJIMYUIO (DyHKIIMOHANBHBIX IPYIII. [ OMOJIOTH W TOMOJIOTHSL.
Hauaia somenxtatypsr [UPAC.

Kaaceuduxanus peakuuii B Oprannvyeckoi XuMum.
Peaxnuu npucoeauneHus (TrUpUPOBAHISI, TATOTeHUPOBAHMS,
THAPOTaJIOTeHUPOBAHUs, THIpaTaliK). Peakiiuu oTienieHus
(meruIpupoBaHus, ETH POraIOTeHUPOBAHHS, ICTHIPATAIINN ).
Peakuun 3aMernenus. Peakiinu n30MepH3aliiH.

3.IIpaxTHyeckass pabora. V3rotoBieHue Mojeiae MOJEKYII
OpraHUYeCKUX BEIECTR.

Tema 2.2

Yanesooopoowr u ux npupoonsvie ucmounuxu

14

1. AnxaHbl. AJKaHBL: TOMOJIOTHUSCKUHN PSiT, H30MEPHS
HOMEHKJIATypa aJIkaHOB. XMMHYECKHE CBOMCTBA aJIKaHOB
(MeraHa, 3TaHa): TOPEHHE, 3aMEIIeHIE, Pa3IOKEHNUE,
ngeruapuposanue. IlpuMeHenne arkaHoB Ha OCHOBE CBOMCTB.

2. AJIKeHBI. DTHJICH, €r0 IOJTydeHHe (IeTHAPHPOBAHIEM
9TaHa, JAEMoJIMMEpH3aluel onuaTmiIeHa). ['omonoruyueckuit
psiI, ©30MEPUSI, HOMEHKJIATYpa ajJKeHOB. X UMHUYIESCKHE
CBOMCTBA DTHJIEHA: TOPEHUE, KAYECTBCHHBIC PEaKITHU
(obecuBeunBanue OPOMHOU BOJIBI M pACTBOpA IIEpMaHTaHaTa
KaJIus), THpaTalus, noaamepu3sanus. [ [pumenenue sTunena
Ha OCHOBE CBOMCTB.

3. luennbl 1 kayqdyku. [loHstue o nueHax Kax yrieBoa0poaax
C IByMs IBOMHBIMU CBSI3sIMU. CONpPSDKEHHBIC THEHEI.
Xumuyeckue cBoiicTBa OyTaauena-1,3 u u3omnpeHa:
obecrBeurBaHie OPOMHOI BOJIBI H ITOJMMEPU3AIHS B KAYIYKH.
HatypanbHblii U cunTeTHYECKHE KayuyKu. PesuHa.

4. Anxkunbl. AnetmieH. XUMUYECKHE CBOMCTBA AllETUIIEHA:
ropeHue, obeclBeYrBaHue OPOMHOMN BOJIBI, IIPHCOEIUHEHIH
XJIOPOBOZOpO/ia U ruApaTaius. [I[paMeHeHue arieTHIIeHa Ha
OCHOBE CBOMCTB. MexKiiaccoBasi U30MEPHS C allkKaJIMCHAMH.
Apensbl ben3on. Xumuueckue cBoicTBa OeH30/1a: TOPEHHE,
pEaKIuy 3aMelIeHus (raJorTeHUpPOBaHUe, HUTPOBAHHUE).
[Tpumenenune GeH30J1a Ha OCHOBE CBOMCTB.

5. IIpupoaHble HCTOYHHKH YI1eBOIOPOAOB. [[prpo IHbIii ra3:
COCTaB, IPUMEHEHHE B KAYECTBE TOILIHBA.

Hedts. CocraB m mepepaborka HepTH. Ileperonka HedTH.
HedrenpoyxThrI.

6. Ilpakmuueckan pabooma (2 uaca). O3HAKOMIIEHHE C
KoJuleKuei o0pa31oB HeTH U MPOAYKTOB ee mepepadboTKIL.
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7. Ipaxmuueckaa padoma (2 uaca). O3HAKOMIICHHE C
KOJUIEKIIHEH KaydyKoB U 00pa3iiaMu U3eNIuii U3 PE3UHBIL.

2
CamocrostenbHas pabora. Pedepar wiu mnpeseHTalus Ha BHIOOp
CTYACHTA. Tema BBI6I/IpaeTCH U3 MpPEeAJIOKEHHOTO CIIMCKa U
yTBEpIKAACTCs penojiapatesiem (S 4acoB)
Tema 2.3 Kucopoacoaepsxaniie opraHnyecKue coeIHHeHUsI
12

1.CumpTs! u Qenounsl [lonyuenne sTanosa OpoXKEHUEM
IJIIOKO3bI ¥ TUJIpaTalied aTuieHa. [ uapoKcribHas rpylia Kak
¢dyukuonanbHast. [IoHsITHE O IPEAETBHBIX 0JHOATOMHBIX
CIUpTax.

XHUMHAYECKHE CBOMCTBA TAHOJIa; B3aUMOJIEHCTBUE C HATPUEM,
00pa3zoBaHME MPOCTHIX U CIIOKHBIX 3(DUPOB, OKUCIIEHHE B
anpaeruyl. [ [puMenenne 3TaHO/Ia HA OCHOBE CBOMCTB.
AJIKOTOJIU3M, €r0 TTOCJIE/ICTBUSI JIJIS OpraHU3Ma 4eI0BeKa U
MpeaynpexICHAE.

['nutiepuH Kak mpeacTaBUTEIh MHOTOATOMHBIX CIIUPTOB.
@enon. Ousnyeckre U XUMUYECKHE CBOMCTBA (heHoIa.
BsaumMmHoe BiMsiHEE aTOMOB B MOJIEKyJie (eHoma:
B3aHUMOJICUCTBHE C THAPOKCHJIOM HATPHS U a30THOM KUCIIOTOM.
[Tpumenenue (eHosia Ha OCHOBE CBOMCTB.

2. Aabaeruanpl 1 KapOoHOBbIe KHCJIOTHL [loHsTHE 00
anpAeruaax. AJbJIeruaHas rpyna Kak (yHKInoHaIbHas.
@opMalbJeTH U €r0 CBOMCTBA: OKUCIICHHE B
COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBIJIEHHE B
cooTBeTcTBYyIoNHH cniupT. [lonydyenue anpaernioB
OKHCJICHHEM COOTBETCTBYIOIIUX cIIUPTOB. [IpuMenenue
(bopmanbieruia Ha OCHOBE €r0 CBOMCTB.

Kap6oroBeie Kucnothl. [loHsTHE 0 KApOOHOBBIX KUCIOTAX.
KapOoxcmmpHast rpymna Kak (yHKIIMOHAIbHASL.
["oMomorHYecKuit psifl MpeieIbHBIX 0JJTHOOCHOBHBIX
KapOOHOBBIX KHCIOT. [loyueHne kapOOHOBBIX KUCIOT
OKHCJICHUEM aJIbJICTU/I0B. XMMUYECKHE CBOMCTBA YKCYCHOM
KHCJIOTBI: OOIIHE CBOMCTBA C MUHEPAIbHBIMU KACIOTAMU U
peaxnus sTepuduranuu. [IpuMeHeHe yKCyCHON KUCIOTHI Ha
OCHOBE CBOUCTB. BrIcine >KUpHBIE KUCIIOTHI

Ha MPUMEpE MATBMUTHHOBON M CTEapUHOBOM.

3. CioxHbie 3GUpHI, :KUPbI, yrieBoasl [loxydenue
CIIOKHBIX 3()HUPOB peakipe sTepuduranui. ClioxxHbIe 3(QUpbI
B IIPUPO/IE, UX 3HaueHHe. [[puMeHenne coXHbIX 3(UPOB Ha
OCHOBE CBOMCTB.

JKupsr kak cioxxHble 3¢upbl. Kimaccudukanus )upos.
XUAMHYECKHE CBOMCTRA YKMPOB: THAPOIN3 U THIPUPOBAHUE
XKHUIKIX XKHPOB. [[prMeHeHne )HupoB Ha OCHOBE CBOMCTB.
Mpura.

VYraeBoapl. YTIIEBOJIBI, HX KITACCH(UKAIH: MOHOCAXapUIb
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(rimoxo3a, GppykTosa),

JycaxapHu bl (caxaposa)  moJicaxapuabl (Kpaxmai i
L[EJUTI0JI03Q).

I'710K03a — BEIECTBO C JIBOMCTBEHHOM (QyHKI[HENH —
aNbJEruA0CIUPT. XUMHUYECKHE CBOMCTBA TJIIOKO3BI: OKHCIIEHHE
B TJTFOKOHOBYIO KHCJIOTY, BOCCTAaHOBJICHHE B COPOUT,
cnupToBoe Opoxenue. [IpuMeHeHre TIIF0KO35I Ha OCHOBE
CBOMCTB.

3HaYeHHE YIJTIEBOIOB B )KUBOU MPHPOJIE U KUIHU UEIOBEKA.
[TonaTne 0 peakusx MOTHKOHICHCAIIHH i TH/IPOJIH3a Ha
IIpUMEpPe B3aUMOIIPEBPALEHUH: TIIOK03a <> TOJIMCaXapu/l.

4. Ipakmuyeckaa paboma (2 yaca). CBoiicTBa CIUPTOB.
PactBopenue riureprHa B BoJIe U B3aUMOJENCTBHUE ¢
rugpoxcusiom meaua (I1).

5. Ipaxmuueckana  paboma (2 wuaca). CpoiicTBa
OpraHn4yecKux KucjorT. CBoicTBa yKCYCHOW KHCIIOTHI, OOIIHE
CO CBOWCTBAMU MUHEPATBHBIX KHCIIOT.

6. Ilpakmuueckas paboma (2 yaca). CBoMCTBA JKHPOB H
YriIeBoxoB. Jloka3zaTeabCTBO HEMPEACTBHOTO XapakTepa
KHUJIKOTO KHPa.

BsaumozeiicTBre rimoko36l B caxapo3bl ¢ THAPOKCHIOM MEIH
1D).

KagecTBennas peaKkius Ha KpaxMall.

CamocTtosTensHas pabota. Pedepar uiu npesentauus Ha BHIGOD
cryaenTa. Tema BeIOupaeTcs U3 MPEAIOKEHHOTO CIIMCKA |
YTBEPKAETCS IperiofaBaTesieM (5 4acos)

Tema 2.4

A30Tc0)1ep>lcaume OpPraouveCKue COCAHHCHH . HOJ'II/IMepr

12

1. AMunsl [losTHE 00 amMuHaX. Amr(aTHYeCKUE aMHHBL, HX
KJIacCU(UKAIUS 1 HOMEH-

KJIaTypa. AHHIIMH KaK OpraHudecKoe ocHoBaHue. [loyuenue
aHWJINHA U3 HUTPOOEH30JIa.

[IpuMeHEeHrE aHUITHHA Ha OCHOBE CBOMCTB.

2. beaxn. IlepBuynas, BropudHasi, TPETHYHAS CTPYKTYPBI
OenkoB. XUMHUYECKHE CBOHCTBA

OeJIKOB: ropeHue, ACHATYPaLl¥sl, THAPOIIH3, [(BETHBIE PEAKIIUH.
buonoruueckue Gynxmum

OEeJIKOB.

3.HOJ'II/IMepBI. benxu u TIoJIncaxapu/ibl Kak 61/IOHOJH/IM€pBI.

4 Ilnactmaces. [Toxydenne momuMepoB peakuueit
[IOJINMEPHU3AINH U TTOJTMKOH/ICHCAIIHH.

TepMmonmacTHuHble W = TEPMOPEAKTHBHBIE  ILIACTMACCEL
IIpencraBuTenu miacTMace.

SIIpakmuueckaa paboma (2 yaca). Coiicra 6eIKOB.
PactBopenue 0emkoB B BOJE.

O6napy>xeHue 6€IKOB B MOJIOKE W MSICHOM OYIILOHE.,
Henarypanus pacTBopa 6eiKa KypHHOTO i1 CIIHPTOM,
pacTBOpaMU COJIEH TKEIIBIX

METAJUIOB U IIPU HATPEBAHHH.

6. lIpakmuueckaa pavoma (2 yaca). IliiactMacen! u
BOJIOKHA. Perenne skcriepuMeHTaIbHBIX 3a/1a4 Ha
UICHTH(DUKAIIAIO OPTaHHUECKHX COEMHHEHHI.
Pacrnio3naBaH#ue miacTMacc ¥ BOJIOKOH.

3auér

16




2.3 XapakTepHCTHKA OCHOBHBIX BHIOB Y4e0HOIi 1eATETLHOCTH 00y1ar0IuX cst

Copepxanne XapakTepHuCTHKA 0CHOBHBIX BH/I0B AeITE/ILHOCTH CTYI€HTOB
o0y4eHus (Ha ypoBHe Y4eOHBIX JAeiicTBHIN)
Baxueiimue YMeHue JaBaTh ONPEJCIICHHE M ONEPUPOBATH CIEAYIOIIMMH XHMUYECKUMHU
XHMHYecKHe MOHSTHSIME: BEIIECTBO, XUMUUECKUNA AJIEMEHT, aTOM, MOJIEKYJIA, OTHOCHTEIIbHBIC
IOHSITUS aTOMHasT W MOJIEKYJIIpHAsE MacChl, MOH, aJJIOTPOINHUS, HU30TOIbI, XMUMHYECKas

CBSI3b, AJICKTPOOTPHUIIATEIEHOCTh, BaJ€HTHOCTD, CTEIEHb OKHUCJICHHUS, MOJb,
MOJISIpHAst Macca, MOJISIPHBIE 00BeM ra3000pa3sHBIX BEINECTB, BEIIECTBA
MOJIEKYJIIPHO TO W HEMOJIEKYJSIPHOTO CTPOEHMS, pPACTBOPBI, S3JCKTPOJIUT U
HEBJIEKTPOJIUT, HJIEKTPOJIUTHYECKAs JTIACCOLUALTHS, OKHUCJIUTEID 51
BOCCTAHOBHTENb, OKUCIEHHE ¥ BOCCTAHOBJICHHE, TEIUIOBOH 3(Q(eKT peakiuy,
CKOPOCTh XMMHUYECKON peakiiu, KaTalli3, XHMUYECKOE PABHOBECHUE, YIIIEPOIHBIH
cKeJeT, (YHKIMOHAIbHAsI TPYIIa, W30MEPHUsI, TOMOJIOTHS]

OcHoBHBIE 3aKOHBI
XHMHH

dopMyTHpPOBAHUE 3aKOHOB COXPAHEHMsI MacChl BELIECTB ¥ IIOCTOSIHCTBA cOCTaBa
BEILECTB.

VeraHoBKa MPUYMHHO-CIECTBEHHOM CBA3M MEX/Y COJAEPIKaHMEM OTHX 3aKOHOB
U HallMCaHHeM XUMHUYECKUX (OpMyJI X ypaBHEHHH.

VYcraHoBKa  3BOJIOIMOHHOM — CYIIHOCTH MEHJIENEEBCKOH U
GopmyupoBok nepuoaudeckoro 3akona J[. M. Menneneesa.
OObsacHeHHe (HU3UUECKOTO CMBICTA CHMBOJIMKA II€PHOJUYECKOH TaOIMI[BI
xuMudeckux oyemenToB J[. M. MenneneeBa (HOMEPOB 3JIEMEHTa, IIEPHOJIA,
IPYIIIBI) U YCTaHOBKA IIPHYMHHO-CIIEACTBEHHON CBA3M MEXy CTPOCHHEM aToMa
U 3aKOHOMEPHOCTSIMH H3MEHEHHs CBOHCTB JIEMEHTOB M O0Opa3’0OBaHHBIX HMHU
BEINECTB B MEPHOJaX U IpyImax.

XapakTepuCTHKA 3JIEMEHTOB MaJIbIX M OOJBLIMX IIEPUOIOB 110 HX IOJI0KCHHUIO B
[Teprogmueckoii cucreme [I. M. Menzeneena

COBPEMEHHOMU

OcHoBHbBIE TeOpHH
XHMHH

VcTaHOBKaA 3aBHCHMOCTH CBOMCTB XMMHMUYECKHX BEIECTB OT CTPOCHHUS aTOMOB
00pa3yIonux UX XUMUYECKUX DJIEMEHTOB.

XapakTepuCcTHKa Ba)XHEHIIHX THIIOB XMMHYECKUX CBS3€H M OTHOCHTEIIBHOCTH
9TOHW THUIIOJOTHH.

OObsicHEHHE 3aBHCHMOCTH CBOWMCTB BELIECTB OT HMX COCTaBa M CTPOCHHUS
KPUCTAJNINYECKUX PELIETOK.

DOopMYJIIPOBKA ~ OCHOBHBIX  IIOJIOKGHHH  TEOPHM  BJIEKTPOJUTHYCCKON
JMCCOIMAIMA M XapaKTepUCTHKa B CBETE JTOH TEOPUH CBOWCTB OCHOBHBIX
KJIACCOB HEOPraHUYECKUX COCIUHEHHH.

@opMyIHPOBKA OCHOBHBIX IIOJIOKEHHH TEOPHM XHUMHUYECKOIO  CTPOCHMS
OPTaHHUYECKHX COCJMHECHHMNA M XapaKTePUCTHKA B CBETE JTOH TEOPHU CBOWCTB
OCHOBHBIX KJIACCOB OPTaHUUYECKUX COCAUHEHUN

Baxueiimue
BelecTBa H
MaTepuaJbl

XapaKTepUCTHKa COCTaBa, CTPOEHMs, CBOMCTB, IONYyYCHHsS W IPHUMEHEHMS
BaxkHednmx MetauioB (IA u II A rpynmn, amoMunus, jKeesa, a B €CTCCTBEHHO-
Hay4YHOM MpO(HIIe X HEKOTOPBIX d-3JIEMEHTOB) U HX COEAMHEHHH.
XapakTepUCTHKA COCTaBa, CTPOCHUs, CBOMCTB, IOJIYYEHHS M MPUMCHEHHS
BacHeimx Hemetawios (VIII A, VIIA, VIA rpymm, a Taioke asota u Gocdopa,
yryiepojia ¥ KpeMHUsI, BOLOPOJa) U UX COEIMHEHHH.

XapakTepucTHKAa COCTaBa, CTPOEHMs, CBOMCTB, MOJYyYECHHS H IPAMEHEHHS
BAKHEWIIMX KJIACCOB YIJIEBOJOPOJOB (&IKAaHOB, LUKJIOAIKAHOB, AJIKEHOB,
QJIKMHOB, apeHOB) W WX Hauboyiee 3HAYUMBIX B HApOIAHOXO3SHMCTBEHHOM IUIAHE
IIPEJICTaBUTENEH.

AHaJIOTHYHAs XapaKTepHCTHKA Ba)XHEHIIMX IPENCTaBUTENEH JPYTHX KIIaccoB
OpPraHHYECKUX COEJMHEHHMH: METaHOJIa M JTAHONA, CIIOKHBIX 3QHUPOB, JKHUPOB,
MBI, albAeruioB ((OpManbIeruoB ¥ aleTalbJeruja), KeTOHOB (aLETOHA),
KapOOHOBEIX KMCJIOT (YKCYCHOW KHCJIOTBI, JUIL €CTECTBEHHO-HAYYHOTO MPOQIILL
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TpesicTaBuTeIeH  APYrMX KJIAacCoB  KHMCJIOT), MOHOCAaXapuuoB  (TIIOKO3BI),
JcaxapuioB (caxapo3bl), oucaxapuioB (Kpaxmana U HEeJUTIONO3bl), aHIIHHa,
AMHUHOKHCJIOT, O€IKOB, HCKYCCTBEHHBIX M CHHTETHYECKMX BOJIOKOH, Kay4dyKOB,
IacTMace

XHMHYECKHH SI3bIK
H CHMBOJIMKA

Hcnonp3oBanre B yueOHOH W NMpOo(ecCHOHANBHON AEATEIbHOCTH XUMUYECKUX
TePMHHOB M CHMBOJIMKH. Ha3BaHWe H3YYEHHBIX BEINECTB MO TPUBHAIBHON YA
MEKIYHAPOJHOH HOMEHKJIATYpE W OTPaXEHHE COCTaBa 3THX COEJMHEHHH C
MIOMOIIIBI0 XUMHUECKHUX (HOPMYIL.

OTpaXkeHHEe XMMHYECKHX IIPOLECCOB C IOMOIIBIO YPABHEHHH XHMUUYECKHX
peakLuii

XuMH4YecKue
peaxkuun

O6BACHEHHE CYLIIHOCTH XUMHUYECKHX IponeccoB. Kimaccupuranus XAMIYECKUX
peaKIuii o pa3IMYHbIM PU3HAKaM: YHCIIy M COCTaBy IPOJYKTOB U PearcHToB,
TerioBoMy 3¢ deKTy, HanpaBIeHHUIo, (pase, HANHUMIO KaTalM3aTopa, N3MEHEHHIO
CTeleHel OKHCJICHHs OJIEMEHTOB, OOpasyroLIMX BEIIECTBA. Y CTAHOBKa
IIPU3HAKOB OOINEr0 W PA3IMIHOrO B THIIOJIOTUM PEaKIMi I HEOPraHMIeCcKoH 1
oprannyeckoi xumun. Kitaccuunukanus BEIECTB U MIPOLECCOB C TOUKH 3PEHUS
OKHCJIeHHs-BoccTanoBIeHust. CocTaBlieHHE YPaBHEHHH peakuuid ¢ MOMOILBIO
MeTofa JeKTpoHHOro Oamanca. OOBSICHEHHE 3aBHCHMOCTH  CKOPOCTH
XAMHYECKOH PEaKIMK U IMOJIOKEHHS XHUMHYECKOTO PABHOBECHS OT pPasiIMIHBIX
¢dakxTopoB

XuMH4YecKHH
IKCHEPHUMEHT

BhImoHEHHE XMMHYECKOTO OKCIEPUMEHTa B IIOJIHOM COOTBETCTBUU C
npasumiamu Ge3ormacHocTd. Habmonenue, (QUKcanus W ONHCAHWE DPE3yJIbTaTOB
IIPOBEJICHHOTO KCIEPUMEHTA

Xnumuveckas
uHpopManusn

I[IpoBesieHHE  CaMOCTOSITENHHOTO — IIOMCKA ~XHMHYeCKkod —uH(bopmamuu ¢
HCIIOJIB30BAHMEM DA3MYHBIX HMCTOYHHKOB (HAYYHO-TIOIYJISAPHBIX —WM3IaHUH,
KOMIBIOTEPHBIX 043  JaHHBIX, pecypcoB MHrepmera). Mcmonb3oBaHue
KOMIIBIOTEPHBIX ~TEXHOJOTHMI i  00paGOTKM ¥ Hepefay XUMHYCCKOH
UH(OPMALMY ¥ €€ TPEJICTABICHUS B PA3IHUHEIX hopMax

Pacuers! mo

XHMHYECKHUM
(popmynam u
YPaBHEHHAM

VCTaHOBKA 3aBHCHMOCTH MEX/Iy KAueCTBEHHOH M KOJMYECTBEHHOW CTOPOHAMHU
XMMHAYECKHMX OOBLEKTOB M TMpoleccoB. PelleHne pacyeTHBIX 3ajJad 110
XUMHUYECKUM (QopMysiaM U ypaBHEHHUAM

MpodunsHoe u
npogeccHOHAJIbLHO
3HAYHMOE
coJepiKaHue

OGBsICHEHHE XUMHUECKHX SBJIECHHMH, MPOUCXOMIIINAX B IIPUPOAE, OBITY W Ha
IPOU3BOICTBE.

OmnpeneneHne BO3MOXKHOCTEH TMPOTEKAaHHs XMMHYECKUX IPEBPAIICHHH B
pazauuHbiXx  ycnoBusaX. CoOnrofeHHe TpaBuUil  9KOJIOTHYSCKH TI'PaMOTHOIO
IOBEJEHUS B OKpYyXaromieit cpesie. OLeHKa BIUAHUS XUMHICCKOTO 3arps3HEHHS
OKpY)Karolllel Cpelbl Ha OpraHu3M 4YeJNOBEKa M JIPyrHe JKHBBIC OPraHM3MBL
Cobirofienne mpaBmil 0e30macHOro oOpalieHus ¢ TFOPIOYMMH M TOKCHUYHBIMH
BEIECTBAMH, 1ab0paTopHEIM 060pymoBanHreM. [IoroToBka pacTBOPOB 3a[aHHOM
KOHIEHTpAIUK B OBITY ¥ Ha IIPOU3BOACTBE. KpuTHyeckas omeHKa JOCTOBEPHOCTH
XUMHYECKOU HH(OPMAITVH, TIOCTYHAIOIIEH 13 pa3HbIX HCTOYHHKOB
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3. YCJIOBUS PEAJIU3ALINM IIPOT'PAMMBI OBIIEOBPA3OBATEJILHOM
JUCHUTIJIMHBI
3.1. MaTepuaJjibHO-TeXHHYecKOe o0ecneyenne
Peanuzanus y4eOHON AUCIMIUIMHBI OCYIIECTBIISIETCS B KAOMHETE XUMUSI.
Crenumanu3upoBaHHas MeOellb:
Cron ctyneH4YecKkuil IByXMeCcTHbIN — 13 1mT.
Crynps cryneHdeckue — 26 IIT.
Croun (yunutenbckuii) — 1 mwr.
Cryn (yuutenbckuid) — 1 mir.
Hocka (menoBasi) — 1 wiT.

Texuudeckue cpencTBa 00yUeHUs:
MynpTUMeaua-npoeKkTop - 1 mr.

DKpaH C 3JIeKTPONpPUBOJIOM — | IIIT.

Komnonku st BoctipousBezieHust ayauo — 1 mr.
KommeroTep mpenonasaresns — 1 mrT.

[lepedeHb JTUIEH3HOHHOTO TPOTPAMMHOI0 00ecIeYeHHUs :

1) AatuBupycHas 3amuta: ESET NOD32

2) Windows, Microsoft Office

VueOHo-HarsaubIi MaTepual (GUIbMBI, TabJIHIIbI, HAOOPHI KOIIeKLIUH, HabopBI s
cOOpPKU MOJIEKYN)

3.2. UudopmanuonHoe odecnedeHne peaii3alMiu NporpaMmel
3.2.111euaTHbIe H3JAHHUA:
OCHOBHBIE UCTOYHUKH:

1. Epoxun 0. M., Kosanera M. b. Xumus nas npodeccuil U crenualbHOCTEN
TEXHHYECKOTO U €CTECTBEHHO-HAy4yHOTo Tmpoduieil: y4deOHHMK i  CTY..
yupexieHuit cpea. mpod. obpazoBanus. — M., 2018.

2. Tabpuensa O. C., OctpoymoB WM. I'. Xumust 17151 mpodeccuil U CrienuanbHOCTEH
COLIMAIBHO-9KOHOMHYECKOTO M T'yMaHHTapHOTO Mpoduieil: yueOHUK I CTyI.
yupexxaeHu# cpea. mpod. obpazoBanus. — M., 2015,

3.2.2 J1eKTpPOHHbBIE pecypcehl:

www. pvg. mk. ru (omummnuana «Ilokopu BopoObeBEI rope»).

www. hemi. wallst. ru (OGpa3oBaTeIbHBIN CAUT IS ITKOJIHHUKOB « XUMHUSI»).
www. alhimikov. net (O6pa3oBaTeNbHBIN CAUT AJIS IIKOJIBHUKOB).

www. chem. msu. su (DJekTpoHHas OUOTUOTEKA IO XUMUH).

www. enauki. ru (MHTepHET-U3AaHue Ul yunuTenel «EcTecTBeHHbIE HayKW»).
www. 1september. ru (MeTomgmueckas razeta «llepBoe ceHTSIOPs).

www. hvsh. ru (xypHan «XuMus B ILIKOJIE»).

www. hij. ru (KypHaI « XUMHS 1 KUIHBY).

www. chemistry-chemists. com (351eKTpOHHBIH XypHall « XUMUKH U XUMHUN).

17



4. KOHTPOJIb 1 OHEHKA ?EBYJII)TAI‘OB OCBOEHMUSI
OBILIEOBPA30OBATEJbHOU YYEBHOU JTACHUIIJINHBI

KoHuTposnb ¥ OIEHKa pE3yJbTaTOB  OCBOCHHUS

JUCIUITIIMHEBIL

OCYIIECTBIIACTCIA

npernoaaBaTeyieM B ponecce MnpoBEACHHUSA IIPaKTUYCCKHUX 3aHHTHﬁ, Ha60paT0pHBD(
pa60T, TECTUPOBaAHUA, a TaKXe BBITIOJIHECHH A 06yanHHHMHCH UHIUBUOYAJIbHBIX

3aJJaHUM, IIPOEKTOB, UCCIIENOBAHUM,

PesysnbTaThl 00y4eHus

®opMBbI ¥ METOBI
KOHTPOJIS M OLE€HKH
pe3yJibTaToB
00y4eHHs

JINYHOCTHBIE Pe3yabTaThl 00yYeHHs :

—— YyBCTBO FOPAOCTH M YBAKEHHUs K UCTOPHH U JOCTHKEHHUAM OTe4eCTBEHHOH
XUMH-

YECKOW HayKH; XWMHUYECKHM TpPaMOTHOE TMOBEACHHE B npo¢eccCHOHaNbHOH
JesITeNb-

HOCTH M B OBITY IpH 00palleHHH ¢ XUMUYECKUMH BELIIECTBAMH, MaTepHalaMu
u

NpOLIeCCaMHU;

—— FOTOBHOCTb K TPOJOJIKEHHIO 06PasOBaHHsl ¥ MOBBIIEHUS KBATH(PHUKALMH B
u3-

6paHHO# NPO(ecCHOHANIBHOM NeATENbHOCTH M 0OBEKTHBHOE OCO3HAHME POJIH
XH-

MHUUYECKUX KOMIIETEHLUH B 3TOM;

—— YMeHHE WCTIONB30BaTh AOCTHKEHHsS COBPEMEHHOH XMMHYCCKOH HayKH M
XUMUYe-

CKMX TEXHOJIOTMH I TIOBBIIIEHHS COOCTBEHHOTO HWHTE/UIEKTYaJIbHOTO
pa3BUTHS

B BHIOpAHHO# NPO(ECCHOHANILHOM e TSIbHOCTH,

MeranpeaMeTHbIe Pe3yJbTaThl 00yYeHHs :

—— UCMONIB30BAHME pATMYHBIX BHUAOB TMO3HABATEBHOM MEATEIBHOCTH H
OCHOBHBIX

MHTEUIEKTYaNbHBIX OnepaLyii (MoCTaHOBKHM 3a/1a4H, GOpMYTHPOBAHHS TUIIO-

Te3, aHajM3a W CHHTE3a, CpPaBHECHMS, 06001IeHHs, CHUCTeMaTHU3aLUH,
BbISIBJIEHUSI
TNIPUYMHHO-CJIEICTBEHHBIX ~ CBA3€HM, [MOMCKa aHaJIoros, (hopMyTHpOBaHUs
BBIBOJIOB)

JUIs pellieHds TOCTaBJIeHHOH 3aja4y, NPUMEHEHHE OCHOBHBIX METOMO0B
MO3HAHUS

(HaGMoIeH s, HAYYHOrO SKCTIEPMMEHTA) JUIsl H3YHYEHHs Pa3/IidHBIX CTOPOH
XH-

MMUECKUX OGBEKTOB M TPOLECCOB, ¢ KOTOPBIMH BO3HHKAET HEOOXOAMMOCTH
cran-

KMBaThbCs B NpodeccHOoHaNBHOM chepe;

—— WCMOJB30BAHME PA3IMUHBIX MCTOYHMKOB JUisl TOJY4eHHs XHMHUYECKOH
MH(OpPMALIMH, yMEHHE OLIEHHTB €€ I0CTOBEPHOCTh 1J1sl IOCTHIKCHHST XOPOILIHX
pe3yapTaToB

B npodeccuoHaIbHON cdepe;

MPEeAMETHBIX:

— c()OPMHPOBAHHOCTh TPEACTABICHUI O MECTE XWMHH B COBPEMEHHOMH
Hay4HOMH

KapTHHE MUPa; TOHUMAHKE POJTH XMMHUH B (POPMUPOBAHHH KPyrosopa u (yHK-
LIMOHAJIbHOM MPaMOTHOCTH YeJIOBEKa ISl PELICHHS MPAKTHUECKUX 3a/1at;

—— BJaJeHHe OCHOBOMOJAralIMMH XHMHYECKMMH TMOHATHAMM, TEOPHIMH,

1.BX0/1HOM KOHTpPOJIb 3HAHUH

oOyuaroluxcs 3a Kype

OCHOBHOTO 001IETO

06pa3zoBaHus 10

JUCLIMTUIAHE « XUMMSIY.

2. Texymuit KOHTPOJIb B

dopme:

—  TECTHpOBaHHUE Cpe3a
3HaHUM 110 TeMaM
pa3ziesioB JUCLIUIIMHBI,

— MpoBepka
CaMOCTOSITENIBHBIX
pabor.

3. PyGexxHbll KOHTPOJIB B

¢dopme 3auéra

4, ITpomesxyTouHas

arrectanus B Gopme

qrdhepeHIUpOBaHHOIO
3a4€Ta
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3aKOHAMH W 3aKOHOMEPHOCTAMH; YBEpPEHHOE IOJIb30BaHHE XHUMHYECKOM

TEPMHHOJIOTMEH U

CUMBOJINKOH;

—— BJIaJieHHe OCHOBHBIMHM METOJIAMH HAy4YHOIO TMO3HAHHsI, UCTIOJIB3yEeMbIMHU B

XUMHH: HAOJIIOZIEHUEM, OMHUCAHHEM, W3MEPEHHMEM, DKCIIEPUMEHTOM; YMEHHE

06pabaTbiBaTh, OOBACHATb PE3yJIbTAThl TPOBEJCHHBIX OMBITOB W [€JIaTh

BBIBOZIbI; FTOTOBHOCTE H

CroCOGHOCTh MPUMEHSATH METOZBl TO3HAHMA TPH PELICHHWH MNPAKTHYECKHX

3ajay;

——  cOpMHUPOBAHHOCTb YMEHMS [aBaTh KOJMYECTBEHHbIC OLEHKH |

MPOM3BOJUTH

pacyeThl 110 XMMHYECKUM (hopMyJiaM U ypaBHEHHSIM;

—— BJIQJEHHE TPaBHJIaMH TEXHHKH O€30MacHOCTH MPH  HCIONB30BAHHH

XMMHUYECKHX BEILECTB;

—— cOPMUPOBAHHOCTH COGCTBEHHOI MOBULIMU 1O OTHOLIEHHMIO K XUMHYECKOH

UH(pOPMALIKH, TTOTy4aeMOH U3 pa3HbIX HCTOYHUKOB.

IpeameTHbIe pe3yJibTAaThl 00yYeHHS:

—  c)OpPMHMPOBAHHOCTb TPEACTABICHHI O MECTe XMMHMM B COBPEMCHHOH
Hay4HOH KapTHHE MHUPa,

— [OHMMaHHME pOJIM XUMHH B  (OPMHUpPOBaHMH  Kpyrosopa H
(yHKIMOHATIBHOM MPAMOTHOCTH 4eJIOBEKa Ul PEIUCHHMs NPaKTHYECKHUX

3a/1au;
—  BJaJieHHEe OCHOBOIIOJIATafOLUMH XUMHUUECKUMH TOHATHIMH, TEOPUSMH,
3aKOHAMH 1 3aKOHOMEPHOCTSAMH;

—  yBEpEeHHOE I0JIb30BaHNE XUMHYECKOH TEPMHHOJIOTHEH U CUMBOJIMKOM;

—  BJIaJICHME OCHOBHBLIMH METOJIaMH HaY4YHOIO [MO3HAaHHUs, UCII0JIb3yEMbIMH B
XUMUH; HaOJIIOAEHHEM, ONTMCAaHHEM, U3MEPEHHEM, SKCTIEPHMEHTOM;

—  yMeHnue o0pabaTbiBaTh, OOBACHATH PE3y/IbTAThI TPOBEJCHHBIX OIBITOB U
JIeJ1aTh BBIBOJIBI;

—  TOTOBHOCTB U CIIOCOOHOCTh MPUMEHATh METOABI [T03HAHUS TPH PELUCHHUH
NpaKkTHYeCKHX 3a/1a4;

—  chOpMHUPOBAHHOCT YMEHHMsA JaBaThb KOJWYECTBEHHbIE OLCHKH H
NPOU3BOUTh PACUEThl 10 XUMUUECKHUM (pOpMyJsiaM U ypaBHEHHAM,;

—  BJIaJieHMe TpaBWIaMHd TEXHMKH O€30MmacHOCTH MpH HCHOJb30BaHMH
XHMHUYECKHUX BEIlECTB;

—  cOPMHPOBAHHOCTb ~ COOCTBEHHOH  TO3WLMK IO  OTHOLICHHIO K
XUMHYECKOH HHPOPMaLHH, [10Ty4aeMOH U3 pa3HbIX HCTOYHHUKOB.
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