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1. MACIHOPT IPOI'PAMMBbI YYEBHOM JUCHUITINHBI
XUMUSA

1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI

[Iporpamma y4eOHOW AMCLMILUIMHBI SIBISETCS YaCThIO OCHOBHOI 00pa30BaTEbHON
IpOrpamMMbl MOATOTOBKU CHEMAIMCTOB CPEIHETO 3B€Ha B cooTBeTCTBUU ¢ PI'OC
no crneuuanpHoctd  CIIO 13.02.02 TeruiocHaOXeHHE M TEIJIOTEXHUYECKOE
o0opynoBaHue, ykpynHEHHas rpynna crnenuainbHocte 13.00.00 Dnexrtpo- u
TEIJIOPHEPIeTHKA.

1.2. MecTto y4eOHO! IMCUMIUVIMHBI B CTPYKType OCHOBHOIl 00pa30oBaTe/ibHOI
NPOrpaMMbl MOATOTOBKH CIEHAJINCTOB CPEAHEro 3BE€HA . IUCIMILINHA BXOIUT B
obmeoOpa3oBarenbHbli yueOHbld UK «IIpennaraempeie OO».

1.3. leau u 3aga4u y4eOHOH AUCHMILIMHBI — TPe0OBaHUSL K pe3yabTaTaM
OCBOCHMS YUeOHOI INCHUIINHBI:

TpeGoBaHust K MpEeAMETHBIM pe3yjbTaTaM OCBOCHHSI 0a30BOTO Kypca XHUMHH
OTpaXaror:

1) chopMHpPOBAHHOCTH TMPEACTABICHUM O MECT€ XHMHUU B COBPEMEHHOU
HAay4YHOW KapTUHE MUpPA; MOHUMAaHHE POJIU XUMUU B (HOPMUPOBAHUM KPYro3opa u
GyHKIIMOHATIBLHOM IPAMOTHOCTH Y€JIOBEKA VISl PEIICHUS MPAKTUUECKUX 3a/1a4;

2) BIaJCHWEC OCHOBOIIOJATAIOIIMMHA XHUMHYCCKUMHU TOHSATHSIMH, TCOPHUSIMU,
3aKOHAMH W  3aKOHOMEPHOCTSIMH, YBEPEHHOE IIOJIb30BAHUE XUMHUYCCKOMN
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

3) BIageHue OCHOBHBIMH METOJaMU HAyYHOTO IMMO3HAHMUS, UCIIOIh3YEMBbIMH B
XUMUHU:  HAOJIO/EHWe, OINUCaHWe, W3MEpPEHHE, OKCIIEPUMEHT;  YMCHHE
00pabaTeIBaTh, OOBACHATH PE3YNHTATHI MPOBEACHHBIX OMBITOB M JEJIATh BBIBOIBI,
TOTOBHOCTh M CIOCOOHOCTh TPUMEHATH METOABI TIIO3HAHWS TIPU PEIICHUHU
MPaKTUYECKUX 3a]1ay;

4) chopMUPOBAHHOCTH YMEHHS J1aBaTh KOJIMYECTBEHHBIC OIEHKH U
MPOBOJIUTH PACUETHI IO XUMUYECKUM (POpMyJiaM U ypaBHEHUSIM;

5) BiameHue TNpPaBWIAMH TEXHUKHA O€30MacHOCTH TPU HCIOJIb30BAaHUU
XUMHUYECKUX BEIICCTB;

6) chopMUpPOBaAaHHOCTH COOCTBEHHOM MO3HIIMH MO OTHOIICHUIO K XUMUYECKOM
uH(OpMaIUH, TIOTydaeMOl U3 pa3HbIX HCTOYHUKOB.

7) s o0ydarouuxcsi C OrpaHUYEHHBIMHU BO3MOKHOCTSMH  370POBbs
OBJIaJICHWE OCHOBHBIMH JIOCTYITHBIMA METOJAAMH HAYYHOTO TIO3HAHUS;

8) s cienbliXx W CIA0OBUASIIMX OOYYaIOIIMXCS OBJIJIeHHWE MpaBUIaMU
3aMMACH XUMHUYECKUX (OPMYJ C HMCIOJB30BAHUEM PENbePHO-TOUYCTHOW CHCTEMBI
o0o3nauenuit JI. bpaiisns.

Conepxanue mporpaMmbl  «XHMHS»  HANpaBIECHO Ha  JIOCTUXKECHHE
CHEAYIOLINX LIEJEH:
. dbopMupoBaHue y 00yJaroNUXCs YMEHUS OIIEHUBATh 3HAYUMOCTD
XUMHUYECKOTO 3HAHUS I KaXI0r0 YEJI0BEKa,;



. (¢bopmupoBaHue y oOydaromuXcsl LIEIOCTHOTO IPEACTABICHUS O
MHUpPE M pOJM XHUMHUM B CO3JJaHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
KapTUHBI MUpA, yMEHUS OOBSCHATH OOBEKTHI U MPOILECCHI OKPYKAIOMIeH
JEMCTBUTEIBHOCTH. IPUPOJHOM, COLMAIBHOM, KYJIbTYPHOH, TEXHUYECKOMN
Cpeabl, — UCNOJb3Ysl IS 3TOI0 XUMHYECKUE 3HAHUS,;

. pa3BUTHE y 00yYalOUIUXCS YMEHUN pa3znudaTh (HaKkThl U OLCHKH,
CPaBHHUBAThH OL[EHOYHBIE BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSIMHU OLIEHOK U
CBSI3b KPUTEPHUEB C ONPEACICHHON CUCTEMOU LIEHHOCTENW, (OpMYyIUpOBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;

. npuoOpeTeHue 00y4JaroIIUMUCs ONbITa  pa3HOOOpa3HOU
NESITeIbHOCTH, TTO3HAHUS U CaMONO3HAHUs; KIIOUYEBBIX HAaBBIKOB, UMEIOIIUX
YHUBEpCAIbHOE 3HAYCHHUE IS PAa3JUYHBIX BHJIOB JCATECIHHOCTH (HABBIKOB
peuieHuss npoOJsieM, NPUHATHUS PELIEHUM, IOWCKa, aHajau3a U oOpaboTKu
nHbOpMalK, KOMMYHHKATUBHBIX HABBIKOB, HAaBBIKOB  H3MEpPEHUII,
COTpyJIHUYECTBa, O€30MacHOTO OOpalleHUsl ¢ BEIIeCTBAMHU B MOBCEIHEBHOM
JKU3HHU).

OcBoeHue coAepx)aHus y4eOHOW AUCIUILUIMHBI « XHUMUs» 00ecrneynBaeT
JOCTHKEHUE CTYIEHTaMH CIIEAYIOIINX Pe3yJIbTaTOB:

. JAUYHOCHIHBIX

— YyBCTBO TOpPJOCTM W YBAXKEHHUS K HUCTOPUM U JIOCTHKEHHSIM
OTEYECTBEHHON XMMHWYECKONM HAyKH; XUMHYECKH I'DAaMOTHOE NOBEJCHHUE B
po(eCCHOHAIBHON AEATEIBHOCTU U B OBITY IPU OOpAIIEHUH C XUMUYECKUMU
BELIECTBAMH, MaTEpHUAIIAMH U MPOLECCAMMU;

—~ TOTOBHOCTb K  IPOJOJDKEHHIO OOpa3oBaHUsT U MOBBILICHUS
KBaJIUpUKAIMM B  H30paHHOM MNpo(ecCUOHATbHOM  NEsSTENIbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIIETEHIIUI B 3TOM;

— YMEHHE HUCI0Jb30BaTh JOCTUKEHUS COBPEMEHHON XMMHYECKOU HAYKH
151 XUMHUYECKUX TEXHOJIOTUH TS MOBBIIICHUS COOCTBEHHOI'O
MHTEJJIEKTYQJIbHOTO ~ pa3BUTUA B BbIOpaHHOW  mpodeccHoHaIbHOMN
JIEeSITeNIbHOCTH;

. MemanpeomMemHblx:
— HWCHOJIb30BAHUE PA3JIMYHBIX BHUJOB MO3HABATEIIBHOM NEITEIbHOCTH U
OCHOBHBIX VHTEJJICKTYyaJIbHBIX ornepauuu (mocTaHOBKH 3a/1a4y,

dbopMyIMpoBaHUs THUIIOTE3, aHalM3a W CHUHTE3a, CpaBHEHHWs, 000OIeHUS,
CUCTEMaTHU3aIlMK, BBISIBIICHUS TPUYUHHO-CJIE/ICTBEHHBIX CBSI3€H, IIOHMCKa
aHajoroB, (hOPMYIUPOBAHUS BBIBOJOB) JUISl PEHICHUS MMOCTABICHHOMN 3aa4H,
IPUMEHEHHE OCHOBHBIX METOJOB TO3HaHUSA (HAOIIOJCHUS, HAYYHOIO
SKCIICPUMEHTA) IS M3YUYCHHUS PA3JUYHBIX CTOPOH XHMHYECKHX OOBEKTOB U
MPOIIECCOB, C KOTOPBIMH BO3HHUKAET HEOOXOIMMOCTh CTaJIKUBAaThCS B
npodeccuoHanbHOM chepe;

— WCTOJIL30BAaHUE PA3IMIHBIX UCTOYHUKOB TSI MIOJTYYCHHUSI XUMHUYISCKOU
WHGOpPMAIINH, YMEHHE OIICHUTh €€ JIOCTOBEPHOCTD IS JOCTHXKEHHS XOPOIITUX
pe3yJsibTaToB B NpodeccuoHanbHOU cdepe;

. nPEeOMEemHbIX



— ¢(OpMHUPOBAHHOCTh TIPEACTABICHUNA O MECTE€ XHUMUHM B COBPEMEHHOU
HAay4YHOW KapTUHE MUpA; I[OHUMAaHHWE pOJU XUMUU B (HOPMHUPOBAHUU
Kpyrozopa " (PyHKIIMOHAJIbHOM TPaMOTHOCTH YEJIOBEKa [JIsl pPEUICHUS
MPAaKTUYECKHUX 3a/]a4;

— BJIaJICHUE OCHOBOIIOJIAraIOIIUMH XUMHUYCCKUMHU HOHATHSIMH,
TEOPUSMH, 3aKOHAMH H 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJb30BAHUE
XUMHUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

— BIIaJICHUE OCHOBHBIMU MeToJdaMu HAay4HOTO MO3HaHUA,
HMCTHOJB3YEMbIMU B XUMHHU: HaOJIOJICHUEM, OIMCAHUEM, H3MEPEHUEM,
AKCIIEPUMEHTOM;  yMeHuUe  o0pabaTbiBaTh,  OOBSICHATH  PE3yJbTaThl

MPOBEJICHHBIX OMNBITOB W JI€JaTh BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH
IIPUMEHATh METOAbI IO3HAHUS [IPU PELICHUU NMPAKTUYECKUX 3a/]ay,

~ c(pOopMHUPOBAHHOCThL YMEHHUS JaBaTh KOJUYECTBEHHBIC OICHKU W
MIPOU3BOJAUTH PACUETHI 10 XUMHUYECKUM (POpPMYJIaM U ypaBHEHUSIM;

— BJIQJICHUE TIPAaBWJIAMHU TEXHUKH O€30MacHOCTU MPHU MCIOJb30BAHUU
XAMHUYECKUX BEIIECTB;

— c(pOpMHUPOBAHHOCTh COOCTBEHHOM MO3ULHMU IO OTHOLICHUIO K
XAMHUYECKON UH(OpMALIMU, TOTyYaeMON U3 pa3HbIX HCTOYHUKOB.

B pesynaprare ocBoeHUS Y4e€OHOM MUCHUIUIMHBI OOYYalOIIMICS OJKEH
yMeThb:

— Ha3bpIBaTh. WM3YYEHHBIE BEIIECTBA IO TPUBHAIBHONW WM MEXIYHApOJIHOU
HOMEHKJIATYypE;

— ONpENENATh: BaJEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB,
TUIl XUMHUYECKOW CBSI3M B COEAMHEHUSX, 3apsj MOHA, XapaKTep CPelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX U OpPraHUYEeCKUX COEJAMHEHHM OKUCIUTENb U
BOCCTaHOBUTENb, MPUHA/JIEKHOCTh BEIIECTB K Pa3HbIM KJIacCaM HEOPraHWYECKHUX
Y OPraHUYECKUX COCIUHEHUM;

— XapaKTEpHU30BaTh: 3JIEMEHThl MAJIBIX MEPHUOAOB MO HX IIOJIOKEHUIO B
[Tepuomuueckoii cucreme J[.M. MenneneeBa; oOmume XMMHYECKHE CBOMCTBa
METaJUIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKHX M OPraHUYECKHUX
COEIMHEHH; CTPOCHHE W XUMHUYECKHE CBOMCTBA M3YYEHHBIX HEOPraHUYECKUX H
OPraHUYECKUX COCANHECHUI;

— OOBSICHATB: 3aBUCUMOCTb CBOMCTB BEIIECTB OT HUX COCTaBa M CTPOECHUS,
OpUPOAY XUMHUYECKOM CBA3M (MOHHOM KOBAQJEHTHOM, METAJUNIMYECKOH U
BOJOPOJHOM), 3aBUCUMOCTb CKOPOCTb XHWMHUYECKOW pEAKIMH M TMOJIOKEHUE
XMMHYECKOT'O PABHOBECHS OT Pa3INYHbIX (PaKTOPOB;

— BBIIOJIHATh XMUMHYECKUN SKCIIEPUMEHT: MO PACHO3HABAHUIO BAKHEWUILINX
HEOPraHWYECKHUX U OPTraHUYECKUX COCAUHEHUN;

— TPOBOJIUTH: CAMOCTOATENbHBI MOUCK XHWMHYECKOW HHPOPMALMHA C
UCIIOJIb30BAaHUEM  PA3NIMYHBIX HCTOYHHMKOB (HAYYHO-TIOMYJSIPHBIX — W3JaHUM,
KOMIIBIOTEpPHBIX ~ 0a3  JaHHBIX, pecypcoB  HWHTepHera);  HCIONB30BAThH
KOMITBIOTEPHBIE ~ TEXHOJOTMM I  O0paOOTKM W MepeJayd  XUMUYECKOU
uH(OpMAIUK U €€ MPEJCTABICHUS B Pa3IU4HbIX (OpMaXx;



— CBSI3bIBaTh: W3YYEHHBIM Marepual CcoO CBoed TmpodeccrnoHambHOM
JEATEIIbHOCTBIO;

— pfIIaTh: paCYCTHLIC 3ada4U 110 XUMHUYCCKUM (bOpMy.IIaM U YPaBHCHHAM.

3HATH:

— pOJIb XHMHH B €CTECTBO3HAHHM, €€ CBSI3b C JPYTMMU €CTECTBEHHBIMU
HayKaMHM, 3Ha4€HHUE B )KU3HU COBPEMEHHOT'0 OOIIECTBA;

— BaXHEHUIINE XMMHYCCKUE MOHATHS: BEIIECTBO, XUMHUYCCKUN AJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB M MOJICKYJ, MOH, PaJMKaJ, aJUIOTPONMS, HYKIUIAbI U
M30TOIIBI, aATOMHBIE s-, p-, d-opGuTainmu, XUMHUYECKas CBSI3b,
AIEKTPOOTPULIATEIBHOCTh, BAJCHTHOCTh, CTEIEHb OKUCIICHHS, TUOpHIU3AIUs
opOuTajnel, MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJ, MOJIb, MOJISIpHAs Macca,
MOJISIDHBIM  00BbEM Tra3000pa3HBIX BEIIECTB, BEIIECTBA MOJICKYJISAPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHS, KOMIUIEKCHBIE COCAMHEHMS, AUCIIEPCHBIE CUCTEMBI,
HWCTUHHBIC PACTBOPHI, BJEKTPOJMTHYECKAsE AUCCOIMAIUSA, KHCIOTHO-OCHOBHBIC
peakuMu B BOJHBIX pacTBOpax, TUIPOJIM3, OKHCIECHHE W BOCCTaHOBJICHHE,
AJIEKTPOJIN3, CKOPOCTh XMMHYECKOM PEaKIMH, MEXaHU3M PEAKIMH, KaTajus,
TeTUIOBOM 2((eKT peakuu, OHHTAIBIHNSA, TEIUIoTa OO0pa30BaHUSA, JSHTPOIIHS,
XAMHUYECKOE PABHOBECHE, KOHCTAHTA PABHOBECHS, YIJICPOJIHBIM  CKEJIET,
(yHKIIMOHAJIbHAS TpyIMIla, TOMOJOTHS, CTPYKTypHas W IPOCTpPaHCTBECHHAs
M30MepHrsi, WHAYKTUBHBIA W MeE30MEpHBIM 3Gh(eKTh, 3aeKTpoduil, HYKICO(HI,
OCHOBHBIE THIIbI PEAKIIUNA B HEOPTAHUYECKON U OPraHUYECKOW XUMUH;

— OCHOBHBIC 3aKOHBI XMMHH: 3aKOH COXPaHEHMS MACChl BEILECTB, 3aKOH
MOCTOSIHCTBA COCTaBa BellecTs, [lepuoanueckui 3akon .M. MeHnneneeBa, 3aKoH
I'ecca, 3akoH ABorajnpo;

— OCHOBHBIE TEOPUU XHMHUHU: CTPOCHHUE aToMa, XHUMHYECKHE CBSI3H,
AIEKTPOJUTUIECKON AUCCOUMAIMN, KUCIIOT U OCHOBAHUM, CTPOCHUS OPraHUYECKUX
Y HEOPTaHUYECKUX COCAUHEHUM (BKIIIOUAsl CTEPEOXUMHUIO), XUMUYECKYIO KUHETUKY
U XMMHUYECKYI0 TEPMOJANHAMUKY;

— KJacCU(UKaM0 W HOMEHKJIATYpPy HEOPraHWMYECKHX U OpPraHUYeCKUX
COCJIMHECHUM;

— NPUPOJHBIE HCTOYHUKHU YTIEBOAOPOAOB U CIIOCOOBI UX MEPepadOTKH;

— BEILECTBA M MaTEpHUAJIbl, IIUPOKO HCMOJb3YEMbIE B MPAKTUKE: OCHOBHBIC
METaJIIbl M CIUIaBbI, TpaduT, KBapll, MUHEpAJIbHbIE yIOOpPEHUsI, MUHEPAJIbHBIC U
OpraHUYeCKUEe KHUCIOThI, IIEJI0YH, aMMHUAaK, YTJIEBOJOPOIbI, (EeHOJ, aHWJIMUH,
METaHOJI, ATaHOJ, JTWICHIJIUKOJIb, TJULEPUH, (OpMalbACTUl, aleTalbACTH]I,
alleToOH, TJIFOKO3a, caxapo3a, Kpaxmaj, KJIeTdaTKa, aMHHOKHCIIOTBHI, OEJIKH,
HMCKYCCTBEHHBIC BOJIOKHA, Kay4dyKH, IUIACTMACChI, JKUPbI, MbLJIa WU MOIOIIHE
CpeacTna.



1.4. PexomMeHayemMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOrpamMMbl Y4eOHOM

AUCHUIITAHBI

MaKCHUMaJbHOU yueOHON Harpy3Kku oOyuatoiierocsi 86 4acoB, B TOM YHCIIE:
00s13aTebHON ayIUTOPHOM yueOHOM Harpy3ku oO0ydaromierocs /8 yacos.

2. CTPYKTYPA M COJEP)KAHUE YUYEBHOM JUCIUATIIMHBI
2.1. O0bem y4eOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bupa yue0Hoi1 padoThl Qovem uacos
MakcumaJibHas yuyeOHasi Harpy3ka (Bcero) 86
Oo0s13aTeIbHAS aYAUTOPHAA y4eOHAs HATPY3Ka (BCero) 78
B TOM YHUCJIE!
nabopaTopHble pabOThI 34
IPAKTHYECKUE 3aHSATHUS 16

KOHTPOJIbHBIE PA0OTHI -

KypcoBas pabota (mpoekT) (eciu npedycmompero) -

KoncyabTanum 8

CamocTosiTesibHasi paboTa 00y4aromerocst (Bcero) -

B TOM 4YHCJIC.

caMoCTodATeNIbHasg paboTa HajJ KypcoBOW paboToi -
(Ipo€KTOM) (eciu npedycmompeno)

Hmoeosas ammecmayus 6 popme (ykazamo) 2 ceM. - lud. 3aget




2.2. TemaTu4eckuii IUIaH U co/iepKaHMe Y4eOHO TN CIUILTHHBI

pEarupyIomuXx BEIIECTB U TEMIIEPATYPhD».

HanmeHnoBaHue Cozlepmalme yqeﬁﬂoro MartrepuaJa, naﬁopaToprle paﬁOTbI U IMIPAKTHYECKUE 3AHATUSA, CAMOCTOATEIbHAs paﬁoTa O0beM ypOBeHL
pa3aesioB M TeM o0yvyalmuxcsi, Kypcopasi padora (IpoeKT) (eciu npedycmompetul) 4acoB 0CBOEHHS
2 3 4
Pazmen 1. Heopranudeckasi xXumMust
Tema 1.1. Coniepkanue ydeOHOTO MaTepuaa 2
Bgenenue. 1 | OcHoBHBle TOHATHS XUMHH. BemectBo. Atom. Monekyna. Xumudeckuil snemeHT. Ammorponus. llpocteie u 2
IIpenmer xumum. CIIOXKHBIE BellecTBa. KauecTBEHHBI M KOJWYECTBEHHBIM COCTaB BELIECTB. XMMHUYECKHE 3HAKU H (gopMym)L
OcHoBHBIE OTHOCUTENbHBIE AaTOMHAs U MOJIEKYJIsipHas Macchl. KoanuecTBo BemecTa.
NepBOHAYAJIbHbIE OcHoBHbIE 3aKOHBI XUMHU. CrexuoMeTpus. 3aKOH COXPAaHEHHS MAacChl BELIECTB. 3aKOH IIOCTOSIHCTBA COCTaBa
MOHSATHS Y 3aKOHBI BEIIECTB MOJIEKYJIAPHON CTPYKTYpBI. 3aKOH ABOTaJlpo U CIEACTBUS UX HETO.
XMMMH. PacyeTHple 3amaun Ha HaXOXKJEHHE OTHOCHUTEIBHOW MOJEKYJSPHON Macchl, OIpeNeleHHe MacCOBOW JONH
XMMUAYECKHX JIEMEHTOB B CII0’KHOM BEILIECTBE.
Tema 1.2. CojepskaHue yueOHOro MaTepuaia 2 2
Ilepuoauyeckuii | 2 | Ilepuomamueckuit 3axkon J.M. MenneneeBa. Otkpeitie .M. MenneneeBbiM Ilepuoaudeckoro 3akoHa.
3aKO0H, [epuomgmueckuit 3akoH B GopmyiupoBke .M. Menneneesa. llepnonnyeckast Tabinia XUMAYECKIX DIIEMEHTOB —
Iepuoguyeckas rpaduygeckoe oToOpaKeHHE MEepUOTNIecKoro 3akoHa. CTpyKTypa MepHoJUIecKoil TaOIuIbl: MepHoabl (Mallbie
cucrema oJibIlIKE), TPYIBI (rnaBHas u nobouHast). CTpoeHne aToMa U nepuoauueckuii 3axon .M. MenneneeBa. Atom —
XHMHUYECKHX CIIO)KHAsi yacTHua. apo (IpOTOHBI U HEUTPOHBI) U WIEKTPOHHAsA oOosiouka. M3orombl. CTpoeHHE 3IEKTPOHHBIX
3aemenToB /L.H. 000J109eK aTOMOB 3JEMEHTOB ManbiX nepuonoB. OCOOEHHOCTH CTPOCHHS 3EKTPOHHBIX OOOJIOUEK ATOMOB
MenpeneeBa u JNIEMEHTOB OOJBIIMX NEPHOIOB (MEPEXOJHBIX 3MeMeHTOB). [loHstne 00 opOutansx. S-, p- u 0-OpOuranu.
CTpOeHMe aToMa OJNeKTpOHHBIE KOH(UTypaluyu aTOMOB XUMHYECKHX 31eMeHTOB. CoBpeMeHHas (OpMyIHpOBKa MEPHOAUIECKOTO
3aKOHA. 3HaYCHHE MEPHOANIECKOTO 3aKOHA U MEPUOJNUECKON CHCTEMBI XMMHYECKUX d51eMeHToB [I.J1. Menneneesa
JUTSL Pa3BUTHSI HAYKH U IOHUMAaHHS XUMHYECKOW KapTUHBI MUPA.
Tema 1.3. Copepxanrie yueOHOro Marepraia 2 2
Crpoenue 3 | MonHas xuMuueckas cBsi3b. KaTHOHBI, MX 00pa3oBaHHE U3 aTOMOB B pe3yJbTaTe MpoLecca OKUCICHUS. AHUOHBI,
BelllecTBA. ux o0pa3oBaHKe U3 aTOMOB B pe3yJibTaTe Mpoliecca BOCCTaHOBIeHHs. MloHHast CBS3b, KaK CBA3b MEXKJy KAaTHOHAMH
W aHMOHAMHU 3a CUET DJIEKTPOCTATHYECKOro MpUTsDKeHMs. Kiaccupukanus MOHOB: MO COCTaBy, 3HAKY 3apsija,
HAJIMYUIO THApPAaTHOM oOonouku. MoHHBIE KpHcTaluMdeckue perieTkd. CBONCTBAa BEIIECTB C HMOHHBIM THUIIOM
KpHCTAUIMYeCKON pemieTkr. KoBaneHTHass XuMuYeckas CBs3b. MeXaHM3M 0O0pa30OBaHMs KOBAJCHTHOW CBSI3H
(OOMEHHBIN W IOHOPHO-AKIENITOPHBIH). JIEKTPOOTPHIIATEILHOCTh. KOBaJIGHTHBIE TONSIPHASI M HETIOJISIPHAS CBSI3H.
KpatHocTh KOBajeHTHOH cBA3U. MoJieKyJsipHbIE M aTOMHBIE KpUCTaUIMuecKue pemeTkd. CBOMCTBa BELIECTB C
MOJIEKYJIAPHBIMA ¥ AaTOMHBIMH KPUCTAJUIMYECKUMH pelIeTkaMu. Merannndeckas CBsa3b. Mertamuimdeckas
KpUCTAJUIMYECKAs pelleTKa U MeTaJUIMYecKass XUMHUecKas cBsA3b. DPu3nyeckne CBOWCTBA METAJUIOB. ATrperaTrHble
COCTOSIHUSI BELIECTB M BOAOPOJAHAS CBs3b. TBepoe, JKUAKOE M Ta3000pa3HOe COCTOsHUS BemiecTB. llepexox
BEIIECTBA U3 OJIHOTO arperaTHOTO COCTOSHUS B Apyroe. BomopoiHas cBs3b.
Tema 1.4. Cogepxanne yueOHOr0 MaTepuaia 2 2
Bona. Pacteopel. | 4 Bona. PactBopsl. PactBopenme. Bopma xkak pactBopurens. PactBopumocTs BemecTB. HacbleHHbIe,
z‘];e;;ggglﬂ; ;I;lfgc HEHACBIIIEHHbIE, IEPECHILIEHHBIE PACTBOPHL. 3aBHCHMOCTb PACTBOPHUMOCTH I'a30B, XKHUAKOCTEH U TBEPABIX BEIIECTB
OT pa3NMuHbIX (aKTOpoB. MaccoBast 0J1sl pACTBOPEHHOTO BEIIIECTBA.
DNEKTPONUTHYECKas] OUCCOLUMAMA. OJEKTPOIUTHl M HEdJIEKTPONHTHL. DIEKTPOIUTHYECKass IUCCOLMAITHS.
MexaHu3MBl 2JEKTPOJIUTUYECKON JUCCOLMAIMM JJI BEIIECTB C Pa3IMYHBIMM THIIAMH XHMHUYECKOW CBS3H.
I'mapatrpoBaHHBIE W HETUAPATHPOBAHHBIE HOHBL. CTENEHb DIEKTPOIUTHIECKON Aucconranni. CHUIIbHbIE U c1a0ble
3eKTpoINThL. OCHOBHBIE MOJIOKEHUS TEOPHH SIIEKTPOIUTHIECKON quccoruanui. KucmoTel, OCHOBaHHUSA, COMM KaK
3IEKTPOJIUTHL
5 | Jlaboparopnas pabora Ne 1 «lccinemoBaHWe 3aBUCUMOCTH CKOPOCTH PEaKIIMM OT KOHIICHTPAITHH 2 1




6, | JlabopatopHast pabora Ne 2 «llpoBemeHne peakiuii oOOMeHa MEXAYy pacTBOpPaMU JJIEKTPOIUTOB, 1
7 | compoBoxnaronuxcs 00pa3oBaHUEM Ta3a, 0CaKa U MaJIOMCCOIMUPYIOIICTO BEIISCTBAY.
JlaboparopHas padora Ne3 «I 'uaposnu3 coneil. McnbiTaHue pacTBOPOB COJICH HHIMKATOPAMI. 1
8
9 IIpakTudeckoe 3ansaTre Ne 1 «CocraBneHne ypaBHEHUH peakui THAPOIIA3a COTIEH. 2
Tema 1.5. Coniepkanue ydeOHOTO MaTepuaia 2
Knaccupukanusa | 10 Kucmoter m wx cBoicTBa. KHCIOTHI KakK JJIEKTPOIMTHI, WX KIACCH(PHKAIIASA IO Pa3INYHBIM ITPH3HAKAM.
HEOPraHNYeCKUX XUMHUYECKUE CBOWMCTBA KHCIOT B CBETE TCOPHHM 3JCKTPOJMTUYECCKON auccoruarmu. (OcoOeHHOCTH
coeIMHEeHUH 1 ux B3aMMOJICHCTBYS KOHIICHTPUPOBAHHONW M a30THOW KHUCIOT C MeTauiaMu. OCHOBHBIE CIIOCOOBI IMOJTyYEHUS
cBoiicTBa. kucnotr. OcHOBaHMS W WX CBOHCTBA. OCHOBAaHHSI KaK OAIIEKTPOIUTHI, MX KIACCH(UKAIWS IO Pa3IHnIHBIM
npu3HakaM. XUMUYECKHUE CBOMCTBA OCHOBAHMI B CBETE TCOPUH AIEKTPOIUTHUSCKON qUCCONMAIiu. Pa3noxenue
HEPAaCTBOPUMBIX B BoJie OCHOBaHMN. OCHOBHBIC CIIOCOOBI IMOJIYYCHUST OCHOBAHHMIA.
Comu u ux cpoiictBa. Conu Kak 31eKTpoauThl. Conu CpeiHHEe, KUCIbIE U OCHOBHbIE. XMMHUYECKUE CBOMCTBA
cojJiell B CBETE TEOPHH AJIEKTPONMTHUYECKOH aucconuanud. CrmocoObl momydeHus coniel. [umponus coeid.
Oxcuasl U ux cpoiictBa. CoyieoOpasywiyue W HecojeoOpasyronpe okcuibl. OCHOBHBIC, aM(OTepHbIC H
KHCIIOTHBIE OKCHIBI. 3aBHCHMOCTh XapaKTepa OKCHAA OT CTEIEeHH OKHCIEHHUS OO0pa3yIollero ero MeTaiia.
XuUMHUYECKHE CBOMCTBA OKCHAOB. IloayueHrne OKCHIOB.
11-12 | JTaGopatopnas pa6ora Ne 4 «OmpejeneHre KHUCIOTHBIX OCTATKOB HAa OCHOBE KAyeCTBEHHBIX PEAKIUH Ha 1
Cynb(haT-uOHBI, XJIOPHUIBI-HOHEI, OPOMUI-UOHBL, HOTUABI-HOHBD».
13 JlabopaTtopnas padbora Ne5 1
«YcTpaHeHne BPEMEHHOM M IIOCTOSHHOM KECTKOCTH BOJIBIY.
Tema 1.6. Copepxanue yaeOHOro Marepuala 2
XuMnuyeckue 14 | Knaccudukanuss XUMHYECKHX peaknud. Peakiuu COSJWHEHHWs, pa3jIoKeHWs, 3aMelleHus, oOMeHa.
peakuum. Karanurnueckue peakiuu. OOpaTHMble W HEOOpaTHMbIE peakiud. | OMOI'CHHBIE U TETEPOTrCHHBIC PEaKIIHH.
DK30TepMHUYECKHE U SHIOTEPMHUUECKUE peaknuu. TernoBoil 3pdexT xumudeckux peakiuii. TepMoxuMuyecKue
ypaBHeHUs. OKUCIUTENFHO-BOCCTAHOBUTENbHBIEC peakiinu. CreneHb OKucieHns. OKHCIUTENh U BOCCTAHOBIICHHE.
BoccranoButens u okmcneHue. MeTona 3JEKTPOHHOTO OajaHca JJis COCTaBJICHHUS YPAaBHEHWM OKHCIUTEIHLHO-
BOCCTaHOBHUTEILHBIX PEaKIni.
15 3
IIpaxTtrueckoe 3ansaTue Ne 2 «Penienue ypaBHEHHUH OKHCIUTETFHO-BOCCTAHOBUTEIBHBIX pEaKInit
METOJIOM AJIEKTPOHHOTO OallaHCay.
16, JlaboparopHnas padora Ne 5 «MccnenoBanue B3auMOJICHCTBUS METAIUIOB ¢ KUCIoTamMu. Kopposust 1
17 METaJJIOBY.
Koncynpranuun 2,3
MeTaiuibl M1 HeMeTaJIbl. XUMAYECKUE PEaKIIuu
Paznen 2. Opranuyeckasi XuMust
Tema 2.1. Conepkanue yueOHOro MaTepuaia
OcHOBHBIE 1 | [Ipeamer opranumyeckodl xumuu. [IpupoaHble, HCKYCCTBEHHBIE M CHUHTETHUECKHE OpPraHMYECKUE BEILECTBA. 2
TOHSITHS CpaBHEHHE OPTaHUYIECKUX BEIIECTB ¢ HEOPTAaHUICCKUMU.
OpraHuyYecKoi BasieHTHOCTE. XMMHYECKOE CTPOCHHE KaK TOPSIOK COSTUHEHHUS aTOMOB B MOJICKYJIBI TI0 BaJICHTHOCTH.
XHMHUH U TEOpUs Teopust ctpoenust opranudeckux coequHeHud A.M.byriepoBa. OCHOBHBIE MONOXKEHUS TEOPUU XUMHUUYECKOTO
CTPOEeHUs ctpoenus. Mizomepus u uzoMepbl. XuMu4deckre GOpMYJIbl K MOJEITH MOJIEKYJI B OPIraHUYECKOW XMMUHU.
OpPraHnYecKux

coequHenuii A.M.

Knaccudukaius opranuueckux BemiecTB. Kiaccudukamus BEIIECTB IO CTPOCHHUIO |grnepoz[Horo CKelleTa u
HaJTUYMIO (hYHKIMOHAIBHEIX rpymin. I'oMonoru u roMonorus. Havana Homenkmarypsl IUPAC
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BbyrtaepoBa Knaccudukarnus peakiuii B OpraHn4eckord XuMun. Peakiiuu npucoenHeHus (THIPUPOBAHUS, TaJIOrCHUPOBAHUS,
THAPOTAIOTCHUPOBAHUS, THIpaTanuu). Peakiuy oTmerieHus (IeTHOPUpPOBAaHUSA, IETHAPOTaJoreHHPOBAHMSI,
JeruapaTanun). Peakiuu 3aMenienus. Peakiiny n30MepH3alim.
2 | JlaboparopHas padora Ne7 «Onpenenenre yriepoja U BOJOPOJIa B OPraHHUECKOM BEIIECTBE» 2 1
Tema 2.2. Copepxanrie yaeOHOT0 MaTepraia 2 2
Yraesogopoabl | 3 | AnkaHbl. AJNKaHbI: TOMOJOTHYCCKHU PSJ, ©30MEPHSI 1 HOMEHKJIATYPA AJKaHOB. XUMHUYECKHE CBOWCTBA aJKAHOB
HX NPUPOAHbIE (MeTaHa, 9TaHa): TOPEHHE, 3aMEIIICHHE, Pa3IOKEHUE, Teruaprupoanue. [IpuMeHeHne alKaHOB Ha OCHOBE CBOMCTB.
HCTOYHMKH. 4 | AnkeHbl. OTWIEH, €ro TMoOJyuyeHue (ICrHAPUPOBAHUEM HDTaHa, JEMOJMMEpPU3ALMEeH  MOJUITHIICHA). 2 2
l'omonoruyeckuit psig, HU30MEpHsA, HOMEHKIATypa alKEHOB. XHMHUYECKHE CBOMCTBAa JTWIEHA: TOPECHHUE,
KaueCTBCHHBIC peakiuu (oOeclBeUMBaHHE OpPOMHON BOJBI M pPacTBOpa IepMaHraHaTa Kallus), THApaTaius,
noauMepusaius. [IpuMeHeHre 3TUaeHa Ha OCHOBE CBOMCTB.
5 | JJabopartopHas padora Ne® «llonydyeHne 3TUIEHA U3 STHJIOBOTO CIMPTA U U3YUEHHUE €I0 CBOMCTBY 2 1
6 | Anxunsl. CocTtaB, HOMEHKJIAaTypa, XMMHUECKHE CBOUCTBA, llomydenue, mpuMeHeHue. 2 2
MexkaccoBasi U30MEpHs C alKaTueHaAMU.
7 | Jlabopatopuas padora Ne 9 «Jlomyuenue aneTuiacHa U3 KapOu1a KaJlbIis U U3YYEHHUE €ET0 CBOMCTBY 2 1
8 | LuknoankaHel, ajkaaueHbl, apeHbl. COCTaB, HOMECHKJIATypa, OCOOCHHOCTH CTPOCHHUS, XMMUYECKHUE CBOMHCTBA, 2 2
MTOJTYICHHE, IPUMEHEHNE, BUABI H30MEPHH.
9 | IlpakTtuueckas pabora Ne3. Pemienue 3a1a4 ¥ yopaKHEHHH 0 aJIKaHaM, LHKJIOAJIKaHaM, aJIKaJHeHaM. 2 2
10 | Ilpaxtuueckas pabota Ne4. Pemienne 3a1a4 ¥ yIpaKHEHUH 0 aJIKEHAM, aTKHHAM U apeHaM. 4 2
11 | Anberunpl, KeTOHBI, KapOOHOBbIE KHCIOTHL. (CocCTaB, HOMEHKIATypa, XHMHYECKHE CBOWMCTBA, IIOIyYEHUE, 2 2
MIPUMEHEHHE.
Tema 2.3. Copepxanne yaeOHOTO MaTepraia
CoupTthl 12 OnHOATOMHBIC, MHOTOATOMHBIE CIHUPTHI, (DEHOJIBI, )KHUPBL. X cOCTaB, HOMEHKIIATypa, XUMHUYECKHE CBOMCTBA, 2 2
HEKOTOpbIe MTOJTYICHHUE, IPUMEHEHHE.
npeacTaBUuTeIH 13,14 | JIabopartopras padota Ne 10 «MccaenoBaHre CBOMCTB CITUPTOBY. 2 1
Kucaoponoconep:ka | 1516 | Jlaboparopnas pabora Ne 11 «MccienoBanue CBOMCTB aabJETHIOB U KETOHOBY. 4 1
IUX COeNMHEHNH. | 17 18 | JlaGoparopHuas pabora Ne 12 «MccnenoBanue cBOMCTB KAPOOHOBLIX KHUCIOTY. 4 1
19 [IpakTiueckoe 3ansTHe Ne 5 «PemieHue 3amay W ynpaKHEeHMH MO crnupTaM, (eHoiaM, ajbJAerhaam, 2 2
KapOOHOBBIM KHCJIOTaM.
20,21 | JIabopaTopuas padora Ne 13 «MccmemoBanne CBONCTB JKUPOB) 4 1
22 [IpakTnueckoe 3ansaTue Ne 6 «PemieHne 3a1a4d 1 ynpaxxHEHHH IO KHPaM». 4 2
Koncynbranuu 4 2,3
OpraHuyeckasi XUMHs
HToroBoe 3aHsTHE 2 3
Hroro 86

Jis XapakTepUCTUKH YPOBHS OCBOCHMS YUeOHOT0 MaTepualia UCIOJIb3YIOTCS CIelyIoIue 0003HaueHuUs:
1. — o3HaKOMUTENBHBIN (Y3HaBaHUE U3YYEHHBIX OOBEKTOB, CBOMCTB);

2. — perOHYKTHBHBIﬁ (BBIHOJ'IHCHI/IC JACATCIIBHOCTH I10 06pa3uy, HHCTPYKIIMU, MCTOAUYCCKHUM PCKOMCHAAIIUAM UJIHN 1O PYKOBOJACTBOM

MIpPETno/1aBaTers);

3. - HpOHYKTHBHBIﬁ (HJIaHI/IPOBaHI/Ie " CaMOCTOATCIIBHOC BBITTIOJIHCHUC ACATCIbHOCTH, PCUHICHUC HpO6JICMHBIX, CUTYalluOHHBIX 33.,[[3‘-1)
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3. YCJIOBUSA PEAJIN3AIIMU YYEBHOM JUCIHUILIVHBI
3.1. TpeGoBaHusi K MHHUMAJIbHOMY  MATEePHAJbHO-TEXHHYECKOMY

o0ecne4yeHnIo

Ayn.1206 Kabunet xumuun

Vuebnasg mebenp Ha 30 mocafoyHbIX MECT, pabodyee MeCTO IpenojaBaTess, AOCKa MelnoBas
TPEeXCEeKIMOHHAas- | IT., mKad KHUKHBIN OMIT., TIOJKa HAaBeCHas! SIIT., CTEH UH(OPMAIIMOHHBI -
lmT.,IutakaTHUNA-210T.,  NepUOJMYecKas CUCTeMa XMMHMYECKMX  JJIEMEHTOB,  Tabuuua
pPacTBOPUMOCTH, pa3AaTOUYHbIA MaTepHall C KOHCIEKTAMHU JICKIUA, TaOIUIaMH, UIUTIOCTPALIUSIMH,
(dopMynaMu, MHCTPYKLMOHHBIE KApPThl MPAKTHUYECKHX M JIAOOPATOPHBIX 3aHATHH, MaTepuabl
TEKYIIETO KOHTPOJIA, METOAMYECKHE pPEKOMEHIAllMu IO peuieHuto 3agad. Kommbrorep
npenogasarens Pentium E5300; IIpoektrop SANYO c¢ mpoekimoHHBIM 3KpaHoM Media;
[lepedyenp NUIIEH3MOHHOTO MporpamMmHoro obOecmneyenus: Microsoft Windows Professional
(KOHTPAKT Ne 244/20 «26» urons 2020 r, Microsoft Office Professional (KOHTPAKT Ne
244/20 «26» utons 2020 r), 7-Zip (freeware).

Ayn.1204 JlabopaTopusi XUMUH

O6opynoBaHre W MaTEpUANBL:AUCTHIUIATOP, JAOOpAaTOPHBIE MOMKM JUISI MBITbS TOCY[BI,
aHAJIUTUYECKUE BEChbl, TEXHOXUMHUECKUE BECHI, CYIIMIbHbIN IKad, MydenbHas 1nedb, INIMTKU
AIIEKTPUYECKHE, BOJISIHbIE 0aHwu, pedpakTomMeTpsl, CHEKTPO(POTOMETPHI,
doroanexTpokosopumerp, pH-MeTpbl, 3JIEKTPOJbl KOMOMHMPOBAHHBIE, BHUCKO3UMETPBHI,
TEPMOMETPHI, JCHCUMETPHI, IITATUBbI ByH3eHa C 3a)KMMaMH, IITATUBBI JJIS MMUIETOK MEPHBIX,
IITATUBBI JUI1 NPOOHPOK, MPOOUPKOAEPIKATENH, TUIAHIIETKN Ul KaleJIbHOro aHajln3a, IPOoOKH
PE3UHOBEIE, TUIACTHKOBBIC, METAIIMUYECKUE CETKH, MPHOOPHI ISl MOJy4eHHUs ra30B, (UIBTPEI,
UH/IMKaTOpHas Oymara, pe3sMHOBbIE TPYIIM, LINATENIH, JIOKEUYKH (apdopoBble Ui CKUTAHUA
BEIIECTB, MUKPOCKOIIBI, CTEKJIAa TMIOKPOBHBIC, TPYOKH CTEKIJISTHHBIC, PE3UHOBBIC ILIAHTH, MAaKeT
XpoMorpapuuecKoil KOJIOHKH.

Cron naboparopsble- 12mT., BBITSKKAa 2mT., Tym6a 20mr., mkad maid JOKyMEHTaUUd U
000pyI0BaHuUs SUIT., J0CKa MEJIOBasi TPEXCEKIIMOHHas- 1 1IT.

3.2. UudopmanunonHoe odecnevyenne o0yueHust
IlepeyeHb pexoMeHAyeMbIX Y4eOHbIX wu3aAaHuii, VHTepHeT-pecypcos,
JAOTNOJHUTEJIbHOM JIUTEPATYPbI

Knuroo0ecneueHHOCTH

Bubaunorpaguueckoe onucanue U3 aHust OcHoBHas1/ KO-B0.2K3
(aBTOp, 3ar712BHE, BU/, MECTO U 'O/ U3IAHUS, | JONOJHUTEIbHASA 5 6 G'H DaekTpoHHbIE
KOJI.CTP.) JIHTEPATVDA . pecypcebl
PATYPA | crisray
['munka, H. JI. OCH DbC HOpaiit

O6mmas xumusi B 2 1. Tom 1 © yueOHUK niist
CIIO / I'nunka H. JI. ; mox pen. [Torkosa B. A.,
babkoBa A. B. - 20-¢ u3., mep. u Jom. -
Mocksa : FOpaiit, 2021. - 349 c. -
(ITpodeccuonanbHoe 06pa3oBaHue).

['munka, H. JI. OCH ObC FOpaiit
O6mmast xumust B 2 T. Tom 2 © yaeOHUK 715t
CIIO / T'munka H. JI. ; mox pen. [Tonkosa B. A.,
babkosa A. B. - 20-¢ u3., ep. u JIom. -
Mockaa : FOpaiir, 2021. - 383 c. -
(ITpodeccuonanbaoe 06pa3oBaHue).
Hukonbckuii, A. b. OCH DBC O0paiit
XVMUS : y9eOHHUK U MPAKTUKYM JIJIs

CIIO / Huxonbckuii A. B., CyBopoB A. B. -

2-e u311., mep. u jom. - Mocksa : FOpaiir, 2021. -
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https://urait.ru/bcode/470016
https://urait.ru/bcode/470485
https://urait.ru/bcode/471399

507 c. - (IlpodeccnonanpHoe 00pa3oBaHUE).
3aiiies, O. C. OCH DBC Opaiit
Xumus. JlabopaTopHBIA MPAKTUKYM U COOPHHK
3agad : yueoHoe nocobue mis CI1O / aiines O.
C. - Mockaa : IOpaiit, 2021. - 202 c. -
(ITpodeccuonanbHOE 00pa3oBaHKe).

Tynukun, E. U. TOII. DbC FOpaiit
Xumus. B 2 4. Yacte 1. O0mias u
HEOpraHWYECKasi XUMHUSI | YYCOHUK IS

CIIO / Tynukwus E. U. - 2-¢ uz ., ucop. ¥ J01I. -
Mocksa : FOpaiit, 2021. - 385 c. -
(ITpodeccronanbHOE 00pa3oBaHKe).

Tynukun, E. U. DbC FOpaiit
Xumusi. B 2 4. Yacte 2. Oprannyeckas

xumus ;. yaeouuk s CITO / Tynukun E. U. -
2-e u3., ucnp. u jgoi. - Mocksa : FOpaiit, 2021.
- 197 c. - (IlpodeccnonanpHOE 00pa3oBaHue).
MaptsitoBa, T. B. ot DBC Opaiit
Xumus | yaeOHUK U IPAKTUKYM IS

CIIO / MapteinoBa T. B., Apramonosa 1. B.,
["onynoB E. b. ; mox o6m1. pea. MapteiHoBoii T.
B. - 2-¢ u31., ucnp. u JI01. -

Mockaa : FOpaiir, 2021. - 368 c. -
(ITpodheccronanpHOE 00pa3OBaHME).

Jlebenes, 10. A. ITOTI DbC HOpaiit
Xumus : yaeonuk aist CI1O / Jle6enes 1O. A.,
Danees I'. H., 'ony6eB A. M., lllartoBan B. H. ;
mox ooy pex. @aneesa I'. H. - 2-e uzn., nep. u
mor. - Mockaa : IOpaiit, 2021. - 431 c. -
(ITpodheccronanpHOE 00pa3oOBaHME).

Jlebenes, 10. A. ITOIT ObC Opaiit
XuMmus. 3ajauHuK ;| yaeOHoe nocodue ass
CITO / ox o6, pen. @aneesa I'. H.

- Mocksa : FOpaiit, 2021. - 236 c. -
(ITpoeccronanpHOE 00pa3oBaHUe).
Onetinukos, H. H. mon DBC Opaiit
XuMus. ATTOPUTMBI pelIeHUs 3a/1a4 U

TECTHI : yueOHOe Tocooue s

CIIO / Oneitaukos H. H., Mypasbesa I'. I1. - 3-¢
W3]I., UCTIP. | 7011 - MockBa : FOpaiit, 2021. --
249 c. - (ITpodheccuonanbHoe 00pa3oBaHue).

4. KOHTPOJIb U OIIEHKA PE3VYJIBTATOB OCBOEHUSI YYEBHOM
JAUCIHUITINHBI

Koutposib M omeHka pe3yabTaTOB OCBOCHHS YYEOHOW JUCITUTIIHMHBI
OCYIIECTBIIETCS NPENOAABaTEIEM B IIPOLECCE MPOBEACHUS IMPAKTUYECKHUX
3aHATAH H  J1TaOOpaTOpHBIX pabOT, TECTHUPOBAHMS, a TakKKe BBIITOJIHCHUS
OOyYarOIIMMUCS UHIANBUYaTbHBIX 3aTaHHM.
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https://urait.ru/bcode/471405
https://urait.ru/bcode/471601
https://urait.ru/bcode/471602
https://urait.ru/bcode/469554
https://urait.ru/bcode/470929
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Pezynvmamor 00yuenusa
(oceoennvie ymenus, yceoeHHble 3HAHU)

Dopmbl u Memoosvl KOHMPONA
U OUEeHKU Pe3ylbmamos ooyuenus

YMeThb:

- Ha3bIBaThb!
TPUBUAIILHOU
HOMEHKIJIATYpE;

HN3y4YCHHBIC
NI

BEIIECTBA IO
MEXKyHAPOJIHOU

YCTHBIA U IUCBMEHHBII ONPOC B XOI€ U3JI0KECHHS
TEOPETUUECKOr0 MaTepHralia o Bompocam

- OmpeAemnsATh: BAJIEHTHOCTh W CTEICHb
OKUCTICHUS ~ XUMHYECKUX  3JIEMEHTOB,  THII
XUMHYECKOH CBSI3M B COCTUHEHHAX, 3apsA] MOHA,
XapakTep cpeapl B BOIOHBIX  pacTBOpax
HEOPTaHWYECKUX U OPraHUYECKUX COEIMHEHUU
OKUCITUTEIb u BOCCTaHOBUTEIb,
MIPUHAJUICKHOCTh BEIIECTB K DPa3HBIM Kilaccam
HEOPTraHWYECKUX M OPTaHUYECKUX COCTUHCHUM;

OTYCT, TPAKTUYICCKUC pa6OTI>I

- XapaKTepus30BaTh: DJIEMEHTBI  MAaJbIX
MEepUOJIOB 10 UX TOoJIoKeHHIo B Ilepuoanueckoit
cucreme J[.M.Menzeneesa; oOlpe XUMHYSCKHE
CBOMCTBA META/UIOB, HEMETAJIJIOB, OCHOBHBIX
KJIaCCOB  HEOPraHWYECKUX M  OPraHMYEeCKHX
COCIMHECHUI; CTPOCHUE U XMMHUYECKUE CBOMCTBA
HN3YYCHHBIX HCEOPTaHMYCCKUX H OPTraHHYCCKHUX
COCJIMHEHMU;

MUCBMEHHBIN ONPOC TI0 CAMOCTOATENLHON padoTe
YCTHBIA U MUCBMEHHBII OMPOC B XO1€ U3JI0KEHHUS
TEOPETUYECKOro MaTepHaa o BOIpocam

- OOBSICHATH: 3aBUCHMOCTH CBOMCTB BEILECTB
OT UX COCTaBa H CTPOEHHUS, TPHUPOLY
XUMHYECKON CBA3M (MOHHOM  KOBAJIEHTHOH,
METaJJIMYeCKOil U BOJOPOJHOM), 3aBUCHUMOCTH
CKOPOCTh XMMHYECKOM PEAKIHH M MOJOKEHHUE
XUMHYECKOTO  PABHOBECHS  OT  Pa3INYHBIX
(bakTopoB;

MPOBEPKa OTYETOR 10 JIAOOPATOPHBIM paboTaM

- BBIIOJHATh XUMUYECKUNA 3KCIOEPUMEHT: IO
Pacro3HAaBaHUIO BaKHEHIINX HEOPTaHHMYECKHUX U
OPraHUYEeCKUX COEIUHEHHU;

IIPOBEPKA NPABUIILHOCTH BBIITOJIHEHUS AJITOPUTMA
JIEHCTBUM ITPU XUMHUYECKOM IKCIIEPUMEHTE

- TPOBOJUTH: CAMOCTOSITENIBHBIN  TOMCK
XMMHYECKOH HMH(POpPMAIMU C HCIIOJIb30BaHUEM
Pa3IMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3JIaHWH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WHTepHeTa); MCHONB30BaTh  KOMIIBIOTEPHEIE
TEXHOJIOTHH JUIi  OOpabOTKM ¥  mepesayu
XUMAYECKOIH HHPOPMALINH U €€ MPECTABICHUS B
pa3n4HbIX popmax;

YCTHBIH ONPOC, MHAWBUIYyaJIbHBIC COOOIICHHUS,
BHEAyJIMTOPHAsI CaMOCTOsTENIbHAsL padoTa

- CBA3bIBATH: HBYHGHHBIﬁ Marepual Co cBOeH
HpO(i)eCCHOHaHBHOf/'I JACATCIIBHOCTBIO,

YCTHOE coo0IeHne, padoTa 1Mo IpoQOpHUEeHTAITTH
BHEAyIUTOPHAsl CaMOCTOsITeNIbHAsE paboTa

- pewiath:  pacyeTHble  3ajadyd 110
XUMHAYECKHM OpPMYJIaM H YPaBHEHHSIM.

NUCBMCHHO, PCHICHUEC 3a/1a4 110 TEMaM

3HATh:

- pOJIb XMMHH B €CTECTBO3HAHHH, €€ CBA3b C
APYruMu €CTCCTBCHHBIMMW HayKaMM, 3HAUCHHUC B
’KM3HH COBPEMEHHOTO 00IIIeCTBa;

MMCBMEHHEBIH OMPOC 10 CaMOCTOATENFHON padoTte

- Ba)KHEHIIIIE XUMHUYCCKHEC TIOHATHA:
BC€IICCTBO, XUMHYCCKUH 3JICMCHT, aToM,
MOJICKYJIa, MacCa aToMOB M MOJICKYJ, HWOH,

paaukal, auIoTpONHrd, HYKIWJAbI W H30TOIIbI,
aTOMHBIC S-, P-, d-0p6I/ITaJ'II/I, XUMHUYCCKas CBA3b,
QJICKTPOOTPHULATECIIBHOCTL, BAJICHTHOCTD, CTCIICHD

OKHCJICHHS, rUOpUAN3aLUs opouranei,
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, MOJIb,
MOJISIpHas macca, MOJISIPHBIN 00BeEM

peuieHue 3a4a4 U yIpa)XxHEHUH, YCTHBIA 0Ipoc 110
ONPEJEICHUSIM OCHOBHBIX XUMUYECKUX MOHATUI
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ra3000pa3HbBIX BEILIECTB, BEILIECTBA
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS,
KOMILJICKCHEIE COCTMHEHUS, JUCTICPCHBIC
CHCTEMBHI, HUCTUHHBIC pacTBOpEHIL,
AIIEKTPOITUTHYECKAST TUCCOIUAIINS, KHCIOTHO-
OCHOBHBIE pEaKIMA B BOJHBIX pPacTBOPAX,
TUAPOIN3, OKHUCIEHWE U  BOCCTAHOBJICHHE,
3JIEKTPOJIN3, CKOPOCTh _HMMHUUYECKON PpPEaKIui,
MEXaHU3M PEaKIIUH, KaTalln3, TEIUIOBOH 3(deKT
peakiuy, SHTANbIHSA, TEIUIOTa 00pa30BaHUs,
SHTPOIHUS, XUMHUYECKOE paBHOBECHE, KOHCTAHTa
paBHOBECHS, YTIIEPOTHBIH CKeJIeT,
(G yHKIIMOHATbHAS rpymma, TOMOJIOT U,
CTPYKTYpHasT U TPOCTPAHCTBEHHAs H30MEpHs,
WHAYKTUBHBIA W Me30MepHBIH 3 dexTsl,
anektpopui, HyKIeo(HJ, OCHOBHBIE THIIBI
peakuuid B HEOPraHUYECKOM W OpPraHuYeCKOu
XUMUH,

- OCHOBHBIE 3aKOHBl XHMHH: 3aKOH
COXPAHEHUsI MacChl BENIECTB, 3aKOH ITOCTOSHCTBA | YCTHBIM M MMCBMEHHBIM ONpOC, PEICHNE 3a1a49 U
cocrtaBa BeulecTB, llepuonnueckuil 3akon .M. YIIPAKHEHUH

Menneneena, 3akoH ['ecca, 3akoH ABOraapo;

- OCHOBHBIC T€COpHUU XUMHUH:. CTPOCHUE aTOMa,

XUMHNYECCKHEC CBsI3U, SHGKTPOJII/ITI/ILICCKOI\/'I

JIUCCOLIMAIlMU, KUCJIOT U OCHOBAHUMW, CTPOEHUSA KOJJTIOKBUYM, TPyHIIOBOM OMpocC
OPraHWYeCKNX W HEOPTaHWYECKUX COSANHEHHH BHEayUTOPHAsI CaMOCTOsITeNIbHAsE paboTa
(BrITIOUAS CTEPEOXUMHUIO), XUMHYECKYIO

KUHETHKY U XUMUYECKYI TEPMOJAUHAMUKY;

- KjJaccHQUKAlMIO W HOMEHKJIATypy

o YCTHBIC JOKJIaAbI
HCOPraHMYCCKUX U OPraHu4CCKUX COCAUMHCHNMN,

- NPUPOJHbIE MCTOYHHMKH YIJIEBOAOPOIOB H

YCTHBIE M TUCbMEHHBIE OIPOCHL, IK3aMEH
crnoco0sbl UX nepepadoTky;

- BellecCTBA M MaTepUalbl, IIMPOKO
UCIIOJIB3YyEMBIE B IPAKTUKE: OCHOBHBIE METAJIIIbI
W CIUaBbl, Tpadur, KBapl, MHUHEpaJIbHbIC
ynoOpeHusi, MUHEpaJbHblE M OpraHHYecKue
KHUCIIOTBI, WIEJIOYH, AaMMHAK, YIJIEBOLOPOBL,
¢benomn, aHUIINH, METaHOIL, 3TaHOIL, MMCbMEHHBIN OIPOC, CaMOCTOATENIbHAs paboTa
STHJICHIJIMKONb,  TIHUIEPHH,  (QopMalbaeru/,
aueranbAeruy, aleToH, TIIII0K03a, €axaposa,
KpaxmaJ, KJIEeT4YaTKa, aMHHOKHCIIOTHI, OeJKH,
HCKYCCTBEHHBIE BOJIOKHA, Kay4yKH, IIJIACTMACCHI,
JKHUPBL, MblJIA U MOIOIIME CPEACTBA.

5. OCOBEHHOCTHU OCBOEHUA JUCHHUIIJIMHBI 1151 THBAJIUI0B
N JIn1l C O'PAHUYEHHBIMHA BO3MOXKHOCTAMMU 310POBbSA

OOyueHre OOYYAIOIIMXCA C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI TIPH
HEOOXOIMMOCTH OCYIIECTBIISIETCS Ha OCHOBE aJalTHPOBAHHOW paboueill mporpaMMbl C
WCIIOJIb30BAHUEM CIEIUAIBHBIX METOJIOB OOYYCHHS W JUJAKTUYECKUX MaTEPHAJIOB,
COCTAaBJICHHBIX C YY€TOM OCOOCHHOCTEH IMCUXO(PU3NICCKOTO Pa3BUTHUS, WHANBUAYATBHBIX
BO3MOKHOCTEH U COCTOSIHUS 3/I0POBBS TAKMX 00ydaromuxcs (00yJaromerocs).

B mensx ocBoeHus y4eOHOW MpOrpaMMbl TUCIUTUTMHBI WHBATUAAMH U JIULIAMU C
OTpaHUYCHHBIMHU BO3MOXKHOCTSIMU 3710poBbsi Kb uT obecnieunBaer:
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JUIS. MTHBAJIUJIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSMH 3JI0OPOBbSI 110 3PEHUIO:
pasMelnieHre B JOCTYHNHBIX JJs OOy4aromuxcs, SBJSIOIIUXCS —CIETNBIMH WU
caboBUAAIIMMY, MECTaX W B aJalTHPOBaHHOW (hopMme CIpaBOYHOM HH(pOpMAIUU O
pacicaHuM  y4eOHBIX  3aHATHH;  TMPHUCYTCTBHE  ACCHUCTEHTa,  OKAa3bIBAIOIIECTO
oOydammeMycss HEO0OXOJAMMYIO IIOMOINb; BBITYCK aJbTEPHATUBHBIX (OPMATOB
METOINYECKUX MaTepHaioB (KPYIHBIA MPUQT WK ayanodaiiisl);

JUIE MHBAJIUAOB M JIMIl C OTPAHMYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBS 1O CIYXY:
Ha/IJISKAIIIMHA 3BYKOBBIMH CPEJICTBAMH BOCIPOU3BEICHIE WH(OPMAITUH;

IJIS MHBAJIUIOB U JIUI] C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBbS, UMEIOIINX
HApyLICHUs] OIOPHO-IBUTATENFHOTO almapaTa: BO3MOXXHOCTb OECHpernsITCTBEHHOTO
JOCTyNa OOydJamuxcss B y4eOHBIE TOMEUICHHS, TyaJeTHble KOMHATBl W JpYyTHe
MIOMEIICHHUS, a TAK)KE MPeObIBaHNE B YKa3aHHBIX TOMEIICHHSIX.

OOpazoBanrne oOy4aroOmUXcs C OrPAaHMYCHHBIMH BO3MOXHOCTSMHU 37I0POBBS
MOXET OBITh OpPraHM30BaHO KaK COBMECTHO C JPYTUMH OOYyYaIOUIMMHCSA, TaK U B
OTJENIbHBIX TPYIAX UM B OTIEITHHBIX OPTaHU3aIHIX.
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