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HOACHUTEJBHASA 3AIIMCKA

PabGouass mporpaMma cocTaBlieHa Ha OCHOBE MPUMEPHOH  MPOrpaMMbl
o011eo0pa3oBaTeabHON y4eOHOM MUCHUIUIMHBI «XUMUSA» ¢ yuyeToMm TpeboBanuit OI'OC
cpennero obmero oopazoBanusi, ®I'OC cpeaHero mpodecCHOHATEHOTO 00pa30BaHUS U
npoduins npodeccuoHanbHOro 00pa3oBaHus, 0100peHa HayuyHo-MeToIMYeCKuM COBETOM
[lentpa mpodeccuonanbroro obpazoBanust OI'AY «DenepanbHbIii UHCTUTYT Pa3BUTHS
oOpazoBanus» (poTokoa Ne2 ot 26.03.2015). Jlata peructpanuu B peectpe: 20/06/2016

OOLI-12-160620, http://www.reestrspo.ru/node/230.

Pabouass mporpamma npeanasHaueHa mius peanusanuu OIIOIT CIIO nHa 6aze
OCHOBHOTO 001Iero o0pa3oBaHMs ¢ MOJYyYEHUEM CPEAHEro O0IIero oOpa3oBaHHs MO IO
npodeccun 54.01.20 I'padudeckuii nuzaiizep.

[IporpamMma cocTaBieHa IJIs peaiu3allii TPeOOBaHWN K pe3yJbTaTaM OCBOCHHSI
n3yyaeMo nucuuruinabl o @I'OC CIIO, a Takke Al paCIIMPEHUS SPYAUILMNA CTYICHTOB
U U3YYCHHsS BCE acCMeKTOB OOIeH XHMHH, XUMHUYECKOTO OJKCIEpUMEHTa, IpPHUEeMOB
IPaMOTHOTO, OE30MacCHOTO WCIOJIb30BAHUS XWMHUYECKUX BEIIECTB M MaTepUaloB,
IPUMEHSIEMbIX B OBITY, B CEJILCKOM XO3HCTBE U Ha MIPOU3BO/JICTBE.

VYyebHas aucnumiamHa «XUMHUS» H3ydaeTcs B pasjenie o0meo0pa3oBaTeIbHBIX
JOUCLMILTMH, OCHOBHBIMU 33J]Ja4aMU KOTOPOU SBIISIIOTCS:

- opMupOBaHUE 00YYAIOIIMMHCS OCHOBHBIX MOHSTHM, 3aKOHOB U TEOPUH XUMUH; -
- OBJIQJICHHME YMEHHUSMU HAOIIOAAaTh XWMUYECKUE SIBIICHUS, IPOBOAMTH XHWMUYECKUH
HKCIIEPUMEHT;

- OBIIAJICHHE YMEHHUSMHU MPOHU3BOAUTH PACUYETHl HA OCHOBE XMMHUYECKUX (HOPMYI
BELIECTB U YPABHEHUN XUMUUYECKUX PEAKLIUM;

- U3YYCHHE METO/IOB MPEAIPOSKTHOTO aHAIN3a, IPOEKTHBIX UCCIICIOBAHUIA,

- popMupoBaHuE HaBbIKa PaOOTHI C YYEOHO-METOANYECKON U HAYYHOU JIMTEpaTypoit
1o mpoOJieMaTHKe Kypca.

OcBoeHue cojepkaHus y4yeOHOW JUCHUIUIMHBI  «XUMHS», 00ECIeUUBaAET
JTOCTHUKECHHUE CTYJIEHTAMU CIICAYIOIIUX PE3yIbTaTOB:

. JMYHOCTHBIX:

- YyBCTBO TOPJOCTH M YBaXEHHS K HUCTOPUU M JOCTUKEHHSIM OTEUYECTBEHHOM
XUMHUYECKOM HAyKH; XUMHYECKM TIpPaMOTHOE TIOBEIEHHE B MNPOQPECCHOHATbHON
JESITEIbHOCTU U B OBITY MU OOpAILEHUH C XUMUYECKUMHU BEIIECTBAMM, MaTepHalaMu U
npoLeccamy;

- TOTOBHOCTh K TPOJODKCHHIO OOpa30BaHMS W TOBBIMICHUS KBAIM(UKAIMHA B
n30paHHON TPO(ECCHOHATBPHOW JEATENbHOCTH H OOBEKTHBHOE OCO3HAHHME POIHU
XUMHYECKUX KOMIIETCHIIUN B 3TOM;

- YMEHHE UCIHOJB30BaTh JIOCTHIKEHUS COBPEMEHHOW XHMMHYECKON HayKu W
XUMHYECKHUX TEXHOJIOTHA JJIsl TIOBBIIICHUS COOCTBEHHOTO MHTEIJICKTYalIbHOTO Pa3BUTHS B
BBIOpaHHOM MTpOo(decCHOHATBHOM e TEIbHOCTH;

. MeTanpeaIMeTHBIX:

-MCTIOJIb30BAHKE PA3IMYHBIX BUOB [M03HABATEIHHON ACSITEIFHOCTA U OCHOBHBIX
MHTEIUICKTYaIbHBIX OINeparfii (IOCTAaHOBKH 3aJauu, (GOPMYITUPOBAHUS THUIIOTE3, aHAIHN3a
M CHHTE3a, CpaBHEHHUS, OOOOIIEHUS, CHUCTEMATH3aIl¥, BBISBICHUS TMPUINHHO-
CJICJICTBEHHBIX CBsI3€H, MOMCKa aHAJIOTOB, (POPMYIMPOBAHHUS BBIBOJOB) IJI DPEIICHUS
TIOCTaBIICHHOMN 3a1a4H,



-IPUMEHEHWE  OCHOBHBIX  METOJIOB  TO3HAaHWS  (HAOMIOMEHWS, HAYIHOTO
AKCIIEPUMEHTA) JIJIS1 U3YUYCHHS PA3IUIHBIX CTOPOH XUMHUYECKUX 0OBEKTOB U MPOIIECCOB, C
KOTOPBIMU BO3HUKAET HEOOXOJIMMOCTh CTAIKUBATHCS B MpodeccnoHanbHOM chepe;

-UCIIOJIb30BAHUE  PA3JIMYHBIX  MCTOYHHUKOB  JUIA  TOJYYECHUS  XUMHUYECKOU
uHpopManMu, yMEHHE OLIEHUTh €€ JOCTOBEPHOCTb JJis JOCTHXKEHHS XOPOIIUX
pe3yabTaToB B mpodeccruoHanbHol chepe;

. MPEIMETHBIX:

-chOpMUPOBAHHOCTD MPEJCTABIICHUI O MECTE XMMHUHU B COBPEMEHHON HAyYHOM
KapTUHE MUPA;

- TIOHUMAaHUE pOJIM XUMHH B (HOPMHUPOBAHMHM Kpyrozopa u (GyHKIIHOHATHHOM
rPaMOTHOCTH YEJIOBEKA ISl PELICHUS ITPAKTUYECKUX 3a1a4;

-BJIaJICHUE OCHOBOIIOJIAralOIMMU XUMHUYECKUMU MMOHATUSMU, TEOPUSIMU, 3aKOHAMHU
M 3aKOHOMEPHOCTSIMHM; YBEPEHHOE MOJIb30BaHUE XUMHUUYECKOW TEPMHUHOJIOTUEN U
CHUMBOJIMKOM;

- BJIQJICHUE OCHOBHBIMU METOJIAMU HAYYHOT'O ITO3HAHUSI, UCIIOJIb3YEMBIMU B XUMUMU:
HaOJIOJICHUEM, OINHUCAHUEM, HW3MEPEHUEM, SKCIEPUMEHTOM; YMEHHE o0padaThIBaTh,
OOBSICHATH PE3YJIbTaThl MPOBEJCHHBIX OMNBITOB W JieJlaThb BBIBOJbI; TOTOBHOCTh U
CITIOCOOHOCTh MPUMEHSATh METO/IbI TIO3HAHUS MIPY PEIICHUH MPAKTUYECKUX 3a/a4;

- c(OpMUPOBAHHOCTh YMEHHUS 1aBaTh KOJIUYECTBEHHBIE OIIEHKHU U MPOU3BOIUTH
pacyeThl 10 XUMUYECKUM (OopMyJiaM U YPaBHEHUSIM;

- BJIaJICHUE TIpaBUJIaMH TEXHUKHU 0€30MaCHOCTH IIPU UCIOIb30BAHUU XUMUYECKUX
BEILIECTB;

- chopMUPOBAaHHOCTH COOCTBEHHOM MO3UIIMU IO OTHOIIEHUIO K  XHUMHYECKOU
uH(popMaIuu, NoyyaeMon U3 pa3HbIX HICTOYHUKOB.

JIns mydiero ycBO€HHsI MaTepruaia U3J0KEHHUE €ro MPOU3BOJAUTCS ¢ IPUMEHEHUEM
TEXHUYECKUX U ayJAHUOBU3YAIbHBIX CPEJICTB 00YUCHUSI.

Kpyr ocHoBHBIX npodseM kypca. B nporiecce n3ydeHus: XUMUU Yy 00y4aromuxcs
pPa3BUBAIOTCS  TO3HABAaTENIbHbIE HWHTEPECHl W  HUHTEIUIEKTyaJlbHbIE  CIIOCOOHOCTH,
MOTPEOHOCTH B CaMOCTOSITEIIBHOM NMPUOOPETEHUST 3HAHWN MO0 XWMHUU B COOTBETCTBHH C
BO3HHMKAIOIIUMH >KH3HEHHBIMU TMPOOJeMaMU, BOCIHUTHIBACTCS OEpPEKHOE OTHOIICHUE K
MpUPOJIe, TIOHMMAaHHWE 30pOBOTO 00pasza JKW3HU, HEOOXOIUMOCTH MPEAYIPEKICHUS
SIBJICHUM, HAHOCSIUX BPEJl 3A0POBBIO U OKPYXKAIOLIEH Cpeie.

Jlnst noctmwkenust 3G(GEKTUBHBIX pPE3yJbTaTOB OOyUCHHUS CIIEIYET HCIIOIh30BaTh
pasznuyaHbie POPMBI pabOTHI B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHM.

1. TECHBI KOHTAKT C MPENOJABATEISIMU CIIEHUAIBHBIX JUCLHHUILINH;

2. CHUCTEMHBIM KOHTPOJIb 32 paboTOM;

3. BBIOOpOUYHAs MPOBEPKAa KOHCIEKTOB JEKIMA JJi BBISIBICHHUS BOIPOCOB,
HanOoJee TPYJHO YCBAUBAEMbBIX CTYJIEHTAMU;

4. YepeAoBaHUE JIEKUMW C MPAKTUYECKUMHU 3aHATUSMH 10  pasleliaM,

3aBepUIa€MbIM B JIEKIIMIOHHOM KYpCE.

Hacrosmas nporpamma omnpezenser oObeM U COJEp)KaHWE 3HAHUN, HABBIKOB U
yueOHO-BOCIIUTATENbHBIX 3a/1a4 mpenmMera. [Ipu 3ToM 3a megarorom coxpassieTcsi IpaBo
TBOPYECKON OPraHU3aliy MaTepraa: epeCTAaHOBKH OTAEIbHBIX TEM.

Kypc nmpeamera «Xumus» paccuntad Ha 114 aynuropssix 3aHstui. M3 HM3 36
YacoB BBIIENECHO JUId JaOOpaTOpHBIX M MPAKTHUECKUX paboT. BapuartuBHas 4acTh 1O
JAHHOW TUCUUILIMHE HE IPEyCMOTPEHA.



JIyist opraHU3aIu caMoOCTOSTEILHOM PaboOThl CTYICHTOB, IPEICTABIICH TPUMEPHBIN
[IEPEUYECHb NHINBUIYAIBHBIX IPOECKTOB:

* [IumeBbie 106aBKkM B Hale ku3HU. [IpaBuiibHOE TUTAaHUE YETIOBEKA.

* brieck u cuia 310pOBBIX BOJIOC (C TOUKH 3pEHUS] XUMHKA).

* Xumus 1 Kpacota. [ urueHnueckue 1 KOCMETUHYECKHUE CPEICTBA.

* XUMHS U TUTHECHA.

* buorexHoOrUs U reHHas UHKEHepUs — TexHooruu X XI Beka.

* HanorexHonmorusi Kak NOPUOPUTETHOE HAMPABICHUE PA3BUTUS HAYKH U
npou3BoAcTBa B Poccurickon denepanuu.

» CoBpeMeHHbBIE METOIbI 00e33apaKUBaHUS BOJIBI.

* AJJIOTPOIHSI METAJUIOB.

* JKusnb u nesrensHocts .M. MeHnneneena.

* Mcnonp30BaHue paguOaKTUBHBIX H30TOIIOB B TEXHUYECKUX LIESAX.

* PeHTreHoBCKOE U3IIyYEHHE U €r0 UCIIOJIb30BAHME B TEXHUKE U MEAULIUHE.

* [I;1a3ma — yeTBEpPTOE COCTOSIHUE BEILECTBA.

AMopdHBbIe BelecTBa B IPUPOE, TEXHUKE, OBITY.

* OxpaHa OKpy>X arouen cpeabl OT XUMUYECKOTO 3arpsi3HEHUS.

» KosmmuecTBEeHHBIE XapaKTEPUCTHUKY 3arPs3HEHNS OKPYKAKOIIEH CPEIBI.

* X¥MUS U HCKYCCTBO: HA YEM JEPKUTCS KUBOIHCH?

* 3a YTO MBI JIFOOUM MOpOKEHOE?

 JKupsl. MbuioBapeHue.

» 3HauEHHUE YIJIEBOJOB B KU3HU YEIIOBEKA.

* CUHTETHYECKHUE TIOJIUMEPHI B OBITY.

* ['OpZIOCTh POCCUNCKOW XUMUYECKON HAYKH.

* BripamuBanue kpuctamioB. Kpucramisl B [u3aiiHe.

* [IyremecTBue B yAMBUTEIbHBIN MUP METAIIOB.

NunuBuyanbHbIA y4eOHBIM MTPOEKT SIBISETCS OJHUM M3 BUIOB KOHTPOJISI TEKYIIEH
arTectal  oOydaromuxcs. Kpome Toro, 3ammura pe3yiabTaTOB  BBIMOJHEHUS
WHJUBUAYAJIbHOTO TIPOEKTA MOXKET SBIATHCS OAHOM u3 (HOpM MPOMEKYTOUHOU
aTTECTAllMd WJIM YUYUTBIBATHCS MPHU €€ MPOBEICHUU. Jlydmme no pe3ysbraTaM 3alluThl U
HAMOJIHSIEMOCTH MPOEKTHl MNPEIararoTcs sl y4acTHUsi B HAy4YHO — IPAKTUYECKUX
UCCIIEIOBATENIbCKUX KOH(EPEHIUAX, MPOBOAUMBIX Kak Ha 0aze 00pa3oBaTeIbHON
OpraHM3allH, TaK U HA PETHOHAJIBHOM YPOBHE.

Hopma BpemeHuM Ha BBIMOJHEHWE JOMAIIHEH pPaOOTHI  PErIAMEHTHPYETCS
[lonoxeHueM O BBINOJIHEHUH JIOMAIIHEH paboThl MO 00111e00pa30oBaTEIbHOMY ITUKITY
ITpuxa3z Ne 20 ot 03.02.2017.

[IpomexxyTouHast arrectanusi OCYIIECTBIsIETCS B Bule IudPepeHInpoBaHHOTO
3adera B IepBOM cemecTpe. KOHTposb yCBOEHUS TUCIUIIIIMHBI PEKOMEHIYETCS POBOINUTD
C MPUMEHEHUEM pa3IUYHbIX (OPM TEKYIIEro KOHTPOJISA: OMNPOCHI, TECTUPOBAHUE,
KOHTPOJIbHBIE pabOThl, CAMOCTOATENbHBIE pa0OThI, IPE3CHTALIUU U T.II.



1 OBILASI XAPAKTEPUCTHKA PABOYEN ITPOTPAMMBI YUEBHOM
T CTUTIIAHBI

1.1 O6aacTh npuMeHeHus padoveil MporpaMmal

PaGoyass mnporpamma y4eOHOM AMCIUIUIMHBI  SIBJISICTCS YacThlO OCHOBHOM
obpazoBarenpHOM MporpamMmbl B cooTrBeTcTBUM ¢ PI'OC CIIO mo mpodeccun 54.01.20
['paduueckuit nuzaiinep.

1.2 MecTo y4eOHOH AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTebHON NMPOrpaMMbl
cpeaHero mnpogeccuoHAJBLHOr0 00pa30BaHMs NOATOTOBKH KBAJIM(PUUIMPOBAHHBIX
pado4uXx, CayKAMUX:

yuyeOHasi JIUCHUUIUIMHA «XUMHS» OTHOCUTCS K OOIIe00pa30BaTeIbHOMY LIMKITY
OCHOBHOM NPOrpaMMbl U UIMEET IPAKTUKO-OPUEHTUPOBAHHYIO HAIIPAaBJIEHHOCTb.

1.3. lleab 1 niIaHUpyeMble Pe3yJIbTATHI OCBOCHUSA IMCHUIIMHBI:

[lenb: OCBOGHHME TEOPETUUECKUX 3HAHMM B OOJACTHU XUMHUM U XUMHUUYECKOM
AKCIIEPUMEHTE; TPUOOPETCHHE YMEHHMM TPUMEHSTh OTH 3HAHUS B MpodecCHOoHaTHHOM
NesTeIbHOCTH; POPMUPOBAHUE HEOOXOIUMBIX KOMIIETEHITUH.

B pesynbTaTe 0CBOCHHUS TUCIUTIITUHBI 00YUYaIOMIUNACS TOJDKEH YMETh:

- OLICHMBATh 3HAYUMOCTb XUMHUYECKOTO 3HAHHUS ISl KaXKIOTO YEIIOBEKA;

- OOBSACHATh OOBEKTHI U MPOIECCHl OKPYkKAIOIIEH JTeWCTBUTEILHOCTH: MIPUPOTHOM,
COLMAJIbHOM, KYJIbTYPHOW, TEXHUYECKOM CpEAbl, — MCIOJb3Ys JISI 3TOT0 XUMHUYECKHUE
3HAHUS;

- UCIIOJIb30BaTh PA3IMYHbIE UCTOYHUKH JIJISl TIOJIyYEHUS XMMUYECKOW HH(pOopMaIuu,
OLECHUTh €€  JOCTOBEPHOCTh JJISI  JOCTHMKEHHS  XOpPOUIMX  pPE3YyJbTaTOB B
npodeccuoHabHOM cdepe;

- JlaBaThb KOJINYECTBEHHBIE OLEHKM M MPOBOJAUTH PACUYETHI IO XHUMHYECKUM
dbopmynam U ypaBHEHUSIM;

- BIAJETh MpaBUJIAMU TEXHUKH OE€30MaCHOCTH MPH HCIOIb30BAHUM XHUMHYECKUX
BEILIECTB;

- 00pabaThIBaTh, OOBICHATH PE3YIbTAThI MPOBEAEHHBIX OIMBITOB U JEIAaTh BHIBOIBI;
TOTOBHOCTh M CIIOCOOHOCTHh MPUMEHSATHh METOJIbI TTO3HAHUS NPH PEIICHUH MPAKTUICCKUX
3a7ad4.

B pesynbTaTe 0cBOCHUS TUCIUTLTMHBI 00yUYarOIIUIACS TOJDKEH 3HATH:

-OCHOBOIIOJIaralolMe XUMUYECKUE MOHATHUSI, TEOPUH, 3aKOHBI U 3aKOHOMEPHOCTH;
YBEPEHHO IT0JIb30BATHCSA XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

- OCHOBHBIC METOJbl HAYYHOTO MO3HAHMUSI, UCIIOJIB3YEeMbI€ B XUMUU: HAOJIOICHUE,
ONMCAHUE, U3MEPECHUE, IKCTIEPUMEHT.

-npaBuja O€30MacHOTO WCIOJIb30BaHUSI BEIIECTB W MaTepuajioB B ObITy, Ha
MPOM3BOJCTBE M B CEIBCKOM XO3SAMCTBE, [JI PEIICHUS TMPAKTUYECKUX 3a7ad B
MOBCEHEBHOM JKW3HU, IS TNPEAYNPEKACHUA SBJICHUM, HAHOCAIIUX BpEI 310POBbBIO
YEJI0OBEKA U OKPYXKAIOIIEH Cpee.

XapakTepuCTHKa OCHOBHBIX BU/I0B YU4eOHOI1 1eATeIbHOCTH CTYICHTOB

XapaKTepncnma OCHOBHBIX BH/I0B 1€ATECJIbHOCTH CTY/ICHTOB (Ha YpoBHeE yqeﬁnmx

Conep:kaHue 00yueHUs! - s
Aep y neicTBHii)

YMeHue faBaTh  ONpEAENIEHME M ONEpUpOoBaTh  cieayomumu | Yl
BaskHeliue XuMHUYecKHe MOHATHS XUMHWYCCKUMHU TIOHATHIMMU. BCHICCTBO, XHUMHUYECCKUH DJICMCHT, aTOM,
MOJIEKYJIAa, OTHOCUTEJIbHbIE aTOMHAasi M MOJIEKYJsIpHasi Macchl, HOH,




AIJIOTPOIHSI, HM30TOMbI, XUMUYECKasl CBsI3b, 3JIEKTPOOTPHUIATEILHOCTS,
BaJIEHTHOCTb, CTENECHb OKUCIICHHS, MOJIb, MOJISIpHAs Macca, MOJISIPHbIH
00beM  Ta3000pa3HBIX  BEIIECTB, BEMIECTBA  MOJEKYJISIPHOTO |
HEMOJICKYJISIPHOTO CTPOCHUSI, PACTBOPBI, DJICKTPOJIUT M HEIIEKTPOJIHT,
ANIEKTPOJIUTHYECKAS TUCCOLMAILNS, OKUCIUTEIb W BOCCTAHOBHTED,
OKHCJIEHHE M BOCCTAHOBJICHHE, TEIIOBOW 3(D(EeKT peakiuu, CKOPOCTbh
XMUMHUYCCKON PEaKIMy, KaTaliu3, XUMHUCCKOE PAaBHOBECHUE, YIIICPOIHBIM
CKeJeT, pYHKIMOHAIbHAS TPYIIA, H30MEPHUs, TOMOJIOTHUS

OcHoOBHbBIE 3aKOHBI XUMHH

DopMyNUPOBAHUE 3aKOHOB COXPAHEHHsI MAcChl BEIECTB U MOCTOSHCTBA
cOCTaBa BEILECTB. YCTAHOBKA HPUYMHHO-CJIEACTBEHHON CBSI3U MEX[IY
coJiepKaHueM

9THX 3aKOHOB M HAIIMCAaHWEM XMMHUUYECKHX (POPMYII U ypaBHEHHH.
VYcTaHOBKa 3BOJIIOLUOHHON CYIIHOCTU MEHEJEEBCKON M COBPEMEHHOU
(dopmyHpoBOK nepuoardeckoro 3akoHa /1. . Menneneena.
OObsicHeHHEe  (U3WYECKOTO CMBICNIa CHMBOJIUKHA — TEPHUOIUYECKON
TabmuIpl  XuMudeckux dnmemeHtoB J[. M. MennmeneeBa (HOMepoB
JIEMEHTa, TEpUoJa, TPYMIbI) M YCTAaHOBKA INPUIMHHO-CIIEICTBEHHOU
CBSI3M MEXKIY CTPOGHMEM aroMa M 3aKOHOMEPHOCTSMH W3MEHEHUS
CBOHCTB 3JIEMEHTOB M O0OpPAa30BAHHBIX MMM BEUIECTB B IEPHOJAX H
rpymnmnax.

XapaKTepHCTHKa 3JIEMEHTOB MaJIbIX M OOJBIINX NepuoaoB IO HuX
nosioxkeHu1o B Ilepuonnyeckoii cucreme 1. 1. Menzeneesa

31
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v2

OcHoOBHBIE T€OPpUU XMMHH

VYcTaHOBKa 3aBUCUMOCTH CBOMCTB XMMMYECKHX BELIECTB OT CTPOEHUS
ATOMOB 00pa3yIOIIMX UX XMMUYECKHUX JIEMECHTOB.

XapakTepucTUKa  BaKHEHIIMX  TUINOB  XUMMYECKHX  CBsized U
OTHOCHUTEJBHOCTH 3TON TUIOIOTHH.

OOBsICHEHNE 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUSA
KPHCTAJUTHYECKHUX PEIIETOK.

DopMyJIUPOBKAa OCHOBHBIX IOJIOKEHUH TEOPUHM 3JIEKTPOIUTUYECKOM
JUCCOLMALIMA M XapaKTepUCTHKa B CBETE JTOM TEOPUM CBOICTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COETUHEHUH.

DopMyNIHUPOBKAa OCHOBHBIX MOJOXKEHUN TEOPUU XUMHUYECKOI'O CTPOCHUS
OpraHMYECKHUX COCAMHEHMH M XapaKTepUCTHKAa B CBETE€ JTOH TEOpHH
CBOMCTB OCHOBHBIX KJIaCCOB OPraHUYECKUX COEIMHEHUN

V3

33

34

Baskneiiuine BenecTBa 1 MaTepHaJibl

XapakTepucTHKa COCTaBa, CTPOCHUS, CBOWCTB, MOJYYCHHS U
npuMeHeHus BakHeimux wmertamwoB (IA u II A rpynn, amomuHus,
)KeJe3a, a B eCTECTBEHHO-HAYYHOM Ipo(duiie ¥ HEKOTOPBIX d-2JIeMEHTOB)
1 UX COEIMHEHUH.

XapakTepucTHKa COCTaBa, CTPOCHMsS, CBOWCTB, TIOJY4YCHUS U
npuMeHeHns BaxkHedmmx HemetamwioB (VIII A, VIIA, VIA rpymm, a
Takke azoTa W (Qocdopa, yriepoga W KpEMHHs, BOIOpPOJIA) U WX
COEJIMHEHUH.

XapakTepuCTUKa  COCTaBa, CTPOEHMs, CBOMICTB, IOJy4YEHUS U
NPUMEHEHNS] ~ BaXHEWIIMX  KJIACCOB  YIJIEBOJOPOAOB  (QJIKAHOB,
LMKJIOAJKAHOB, aJIKCHOB, aJKHHOB, apEHOB) U MX HanOoJiee 3HAYUMBIX B
HapOJHOXO03IWCTBEHHOM IUIAHE MPEICTaBUTEICH.

AHanornyHas XapaKTepPUCTHKA BAXKHEHUIIHNX MpeICcTaBUTENCH IpYyrux
KJIaCCOB OPraHWYeCKUX COEJMHEHMI: MeTaHoJla M 3TaHOJa, CIOXKHBIX
3(HPOB, )KUPOB, MBI, aJbIETHIOB ((OPMATBICTHIOB U alleTAIBACTHIA),
KETOHOB (aleToHa), KapOOHOBBIX KHCIOT (YKCYCHOW KHCIOTHI, IS
€CTECTBEHHO-HAYYHOTO MPOUIISI TIPEACTAaBUTE

JIeH IPYTHUX KJIAcCOB KUCIOT), MOHOCAXapHI0B (TIFOKO3BI), AUCAXapHIOB
(caxaposbpl), TOIMCaxapuIOoB (Kpaxmanga | IIeJUTIOJIO3bI),aHMIINHA,
AMUHOKHCIIOT, OEJKOB, HCKYCCTBEHHBIX W CHHTETHYECKHX BOJIOKOH,
Kay4yKOB, TUIACTMACC

V4

V5

)

XHMHYECKHH f3bIK H CHMBOJINKA

Hcnonp3oBaHue B y4eOHOH © Mpo(heCCHOHAIBHOU JESITEIBHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIMKH.

Ha3Banue u3ydeHHBIX BELIECTB MO TPUBHAIBHON WM MEXIYyHapOJIHOMN
HOMEHKJIATYpe M OTPaKEHUE COCTaBa JTUX COEJUHEHHH C TMOMOIIbIO
XUMHUYCCKUX (POPMYIL

OTpaxkeHne XMMHUYECKHMX IPOIECCOB C  IOMOMIbIO  ypaBHEHHI
XUMUYECKUX PEaKINi

N
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Xumnueckue peaKnuu

OOBsICHEHHE CYIIHOCTH XHMHYECKHUX TmporeccoB. Kiraccudukamms
XUMHUUYECKHX pEeaKkIMid M0 pa3iMuHbIM MPU3HAKAM: YHCIYy U COCTaBY
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MPOIYKTOB W PEareHTOB, TeIuioBoMy 3¢ (deKTy, HampasieHuo, (a3se,
HAJIMYHAIO KAaTaIW3aTopa, W3MEHCHHWIO CTETICHEH OKWCICHHUS JJICMEHTOB,
00pa3yronux BemecTBa.

VYcTaHoBKa MPHU3HAKOB OOIIETO W PA3TUYHOTO B THITOJIOTHH PEAKIHHA
JUUIsl HEOPTaHUYECKOM U OPTaHUYECKON XUMUHU.

Knaccugukanus BemecTB W TPOIECCOB C TOYKHA 3PEHUS OKHCIEHUS- | Y8
BoccTaHoBJieHUs. CocTaBiieHUuEe ypaBHEHUH PEaKIUii ¢ MOMOIBI0 METOAA
9JIEKTPOHHOTO OayaHca.

OOBsICHCHHE  3aBHCUMOCTH  CKOPOCTH  XHMHUYCCKOW peakiuu W
MIOJIOKCHUSI XMMUYECKOT0 PABHOBECHSI OT PA3JIMYHBIX (PAKTOPOB

BerInoTHEHHE XMMUYECKOTO JKCICPUMCHTA B IMOJHOM COOTBETCTBHU C | Y9
npaBuiaMu 0€30IaCHOCTH.

Habnromenne, ¢ukcanmus ¥ ONHCAaHHWE pE3yIbTATOB IPOBEICHHOTO
SKCIIEpUMEHTA

XumMnyeckuii IRCepuMeHT

[IpoBeneHne caMOCTOSATEIHHOIO TIOMCKAa XHMHYeCKOoW wHpopmamuu ¢ | Y10
WCTIONB30BAaHUEM  PA3IMYHBIX  HWCTOYHUKOB  (HAYYHO-TIOMYISIPHBIX
M3IaHWH, KOMITBPIOTepHBIX ©0a3 JaHHBIX, pecypcoB HWHTepHeTa).
Vcnonp30BaHHe KOMIBIOTEPHBIX TEXHOJNOTHH g  OOpabOTKH W
nepeadn XUMHIecKo HHGOPMAINH U €€ TIPEACTABICHUS B Pa3IHIHBIX
dopmax

Xumuueckasi uHGopManus

VYcTaHOBKa 3aBUCHUMOCTH MEXKAY KaueCTBEHHOM W KojuuecTBeHHOU | Y11
CTOPOHAMH XMMUYECKHX OOBEKTOB U MPOLIECCOB.
Perienne pacueTHBIX 33134 M0 XUMHYCCKUM (POPMYJIaM U YPaBHCHUSM

Pacuersl mo xumuuyecku™m dopmynaam
U YPABHECHHUAM

OOBsicCHEHHE XUMUYECKUX SIBIICHUH, TIPOUCXO/IIUX B pUpoJe, Obity 1 | Y12
Ha MPOU3BOJCTBE.

Omnpenenenye BO3MOXKHOCTEH MPOTEKAaHUsI XMMUYECKHUX MPEBPAILECHUH B
pa3nnuHbIX ycnoBusx. CoOltoeHre NpaBuil 9KOJOIHYECKH TPAMOTHOTO
MOBeICHUST B OKpykaromed cpene. OrneHka BIMSHHS XuMHYeckoro | Y13
3arpsI3HEHUSI OKPY)KAIOIIEH Cpenbl Ha OpPraHM3M 4YeJoBeKa M JIpyrue
JKUBBIC OPTAaHU3MEI. Y14
Cobmronerne mpaBmi  0€30macHOrO OOpaIIeHHs C TOPIOYAMH H
TOKCHYHBIMH BEIIECTBAMH, JIAOOPATOPHBIM 000PYIOBAHUEM.
[ToaroroBka pacTBOPOB 3aJ@aHHOW KOHIIEHTpauuud B OBITY M Ha
IIPOU3BOJICTBE.

Kpurnueckast olieHKa JJ0CTOBEPHOCTH XUMHYECKOH HHOopManu, V15
MOCTYMNAIOMIEH U3 Pa3HbIX HCTOUHUKOB

IlpodunbHoe wu  npodeccHOHATBHO
3HAYHMOe cofep:KaHue

B pe3ynpTaTeé OCBOEHMS JIUCLUMUIUIMHBI OOYyYaroIMiCs OCBauBaeT 3JIEMEHTHI
KOMIIETCHIINN:

o01ImXx:

OK1. BreiOuparb cmocoObl pemieHusi 3agad Mpo(ecCHOHANBHON eATeIbHOCTH
IIPUMEHUTENBHO K Pa3INYHBIM KOHTEKCTaM;

OK2. OcymecTBiarh TOUCK, aHaIUM3 MW  HHTEpHpeTanuio  uH(opmaiuu,
HEO0OXOUMOM ISl BHITIOJTHEHUS 3a1a4 MPO(HEeCCHOHATIBHOM e TEIbHOCTH.

OK3. [IlmanupoBaTh ¥ peaqu30BbIBaTH COOCTBEHHOE MPO(PECCHOHATLHOE W
JMYHOCTHOE PA3BUTHE.

OK4. Paborate B koyuiekTHBE, 3((PEKTUBHO B3aMMOJCHCTBOBATH C KOJIJIEraMHu,
PYKOBOJICTBOM, KIIUEHTAMH.

OKS. OcymecTBIsITh yCTHYIO U MIHCBbMEHHYI0 KOMMYHHKALIWIO HA TOCYIapCTBEHHOM
A3BIKE C YYETOM 0COOEHHOCTEW COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK6. IIposBasTh TpaxAaHCKO-IATPUOTUYECKYIO IMO3ULHUI0, JIEMOHCTPUPOBATh
OCO3HaHHOE MOBEJIEHUE HA OCHOBE 00IIEUETIOBEYECKUX [ICHHOCTEN

OK7. CopeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOIIEH Cpeabl, pecypcocOepexeHuIo,
3¢ (eKTUBHO AEMCTBOBAThH B UPE3BBIYANHBIX CUTYAILIHSIX.

OKS8.  Hcnonb3oBath cpenctBa (U3MUECKOW KyJIbTYPBI [JIsl COXpaHEHUS U
YKpEIIeHUs1 370pOBbsl B MpoLEcce MPo(ecCHOHANBHON NEATENbHOCTH U TMOAJAEpKaHHE
HEO0OXO0UMOT0 YPOBHS (PU3HUECKOM MOArOTOBIEHHOCTH




OK9. Hcnonbs3zoBaTh HHGOPMALMOHHBIE TEXHOJOTMM B MNpOo(eccCHOHATbHOM
NEeATEIbHOCTH.

OK10. ITons3oBaThes MpodhecCHOHAIBHOM IOKYMEHTAIIMEH Ha TOCy1apCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

OK11. [InaHnupoBath NpeanpuHUMATEILCKYIO ACSTEILHOCTD B MPO(ECCHOHATBHOMN
coepe.

po¢heCCUOHANIBHBIX:

[IK.1.1. OcymiecTBasTh cOOp, CUCTEMATU3AIMIO U aHAJIU3 JAHHBIX, HEOOXOIUMBIX

JUTSL pa3pabOTKU TEXHUYECKOTO 3ajaHusl JU3aliH-TIPOIYKTA.
[1K 2.3. Pa3zpabarbiBaTh qu3aifH-MaKeT Ha OCHOBE TEXHUYECKOTO 3aJaHu.
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2 CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILIUHBI

2.1 O0beM yueOHOM JMCUMILIMHBI M BUABI Y4e0HOiIl padoThl

Bup yueoHoii paboThl

Oobvem uacos

MakcumasbHas ydyeOHasi Harpy3ka (Bcero) 114
Oo6s13aTe1bHAs ayIMTOPHAs yueOHas Harpy3Ka (Bcero) 114
B TOM YHCIJIC:

nabopaTopHbIE PaOOTHI 36

MPAKTUYCCKUC 3aHATUA

KOHTPOJIbHBIE PAOOTHI

KypcoBas pabota (mpoekT) (eciu npedycmompero)

IIpumepHbIe 3a1aHMsA JOMAlIHel padoThl 00y4Yaerocs

B TOM YHCJIC:

cocmasienue onopHo20 KOHCNEKma,

8bINOIHEHUE UCCIe008AMENbCKOU NPOEKMHOU pabomul,

n0020mosKa coodbwenull u peghepamos;

CpasHUmMenbHblil anaiuz mamepuana uz Mnmepnema u opyeux pecypcos;
npopabomka  KOHCHEKMO8  3aHAMuil,  Y4eOHOU U  HAYYHO -
UCCe008amMeNbCKOU TUmMepamypbl,

8bINOJIHEHUE PA3ZHOYPOBHEBHIX 3A0AHUL: peuleHue YpPAaeHeHUll, 3anuch
yenouex peakyuil, cocmasienue U30Mepo8 OpeaHuyecKux eujecms

[TpomexxyTounast arrecramus B hopme oughghepenyuposannozo sauema
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2.2 TemaTnueckuii njian (ouHasi gopma 00y4eHus)

Xumus
KosmnuecTBo ayIuTOPHBIX YaCOB
MaxkcumasbHast S—
HaunmeHnoBaHue pa3aesioB H TeM ydeonas
P Harpy3ka BCEro JlabopaTopHbie U
CTY/IeHTOB TeopeTHYeCKue NPaKTHYeCcKHe
3aHATHUSA

Bsenenue 2 2 2

1 O0mas 1 HeopraHuveckass XuMus 70 70 48 22

1.1 OcHOBHBIE TOHATHSA B 3aKOHEI 6 6 6

1.2 Ilepuonuueckuii 3akoH u [lepuoanyeckas cucrema ] ] 6 )
xumuueckux aneMeHToB .M. Menaeneesa u crpoeHne atoma

1.3 Ctpoenue BemiecTBa 10 10 8 )

1.4 Bona. PactBopsl. DnekTponuTuyecKas 3 ] 6 )
JUCCOIaus

1.5 Knaccuduxaryss HEOpraHU4eCKiuX COSTMHEHUN 1 UX 12 12 6 6
CBOMCTBA

1.6 XuMuueckue peakiuu 14 14 10 4

1.7 MeTanibl 1 HeMeTaJlIbl 12 12 6 6

2 Oprannyeckasi XuMus 42 42 28 14

2.1 OCHOBHBIE NMOHATHUS OPIrAHUYECKON XUMUU U TEOPHUS g 2 4 4
CTPOEHHUSI OPTaHUYECKUX COEANHEHUHN

2.2 YrneBoopobl U UX NPUPOAHBIE UCTOUHUKHU 12 12 10

2.3 Kucnopojcoaepxaniue opraHu4eckue COeTMHEHUs 10 10 6 4

2.4. AzoTcoaepxaliie OpraHM4eckue COeTMHEHHUS. 12 12 3 4
[Tonumepsl

114 114 78 36
Hroro
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2.3 Copep:xanue y4eOHOM U CHUIINHBI

Xumust
HaumenoBanue pasnesioB | Conep:kanue y4eOHOro MaTepuaa, jadopaTopHbie padoThl U IPaKTHYeCKHe 3aHATHS, O6Lem OcBauBaembie | YpoBeHb
U TeM caMocTosiTeJibHAsE padora o00y4aliuxcsi, KypcoBasi padora (mpoekr) (ecau YACOB 3JIEMEHTbI 0CBOEHMSI
npedycmompenl KOMIIeTeHIH
1 2 3 4 5
Conep:kanue y4eOHOro MaTepuasa 2
BBenenue Hayunsle MeTOAbI TO3HAHMS BEUIECTB U XUMUYECKUX SIBJICHUI. PoJib SKkcieprMeHTa u OK.1
TEOpPUH B XUMHHM. MoOJENUpPOBAHME XMMHUYECKMX IMPOLECCOB. 3HAYCHHE XUMHUU TPHU 2 OK.2 1
ocBoenun mpodeccuirt CIIO wu cneumanbHocteit CIIO  TexHuueckoro mnpoduis 3.1,¥.1
poeCCHOHATBHOTO 00pa30BaHUS
CamocrosiTesbHasi padora
[TpopabGoTaTh KOHCHEKT, BEIYYHUTH ONPEICICHUS
Pasznesa 1 O0mas u HeopraHuvdeckass XuMHs 70
Tema 1.1 Coaeprxkanue yueOHOro MaTepuaa 6
OcHOBHbBIE TIOHATHAA U O0bem ayIMTOPHON HATPY3KH 6
3aKOHbI XUMHH 1.1.1 OcHoBHBbIe MoHsATUS XUMHUM. BemectBo. Atom. Mosnekyna. XUMHUYECKUN JIEMEHT. 2 OK.1 2
Agnnotponusi. [Ipocteie u ciioxHble BemecTBa. KauecTBEHHBIM M KOJIMYECTBEHHBIM COCTaB OK.2
BEIIECTB. XUMHUYECKHe 3HaKd U (Gopmynbl. OTHOCUTENbHBIE aTOMHAs W MOJEKYJSpHas 3.1,¥.1
Maccel. KoimnuecTBo BemiecTsa 2 2
1.1.2 OcHoBHbIe 3aKOHBbI XUMHMH. CTeXHOMETpHUs. 3aKOH COXPAHEHHUS MacChl BEIIECTB. 2 OK.2 2
3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJSIPHON CTPYKTYpbl. 3akoH ABOragpo u 3.1,¥.1
CIIECTBUSl UX Hero. PacueTHble 3ajjaud Ha HAXOXJACHHWE OTHOCUTEIHLHOW MOJEKYJSIPHOU
MAacChl, ONIPEAEIEHUE MACCOBOM J10JIM XMMHUYECKHUX 3JIEMEHTOB B CJI0’KHOM BEILLIECTBE
IlpumepHble 3a1aHusA TOMALIHel padoThI 00y4alIMUXCs NPU U3y4eHun Ttembl 1.1
e [IpopaboTka KOHCIIEKTOB M JTUTEPATYPHBIX UCTOYHUKOB ThaBa 1. §1, 2 [3]
e Briuucienue MoJeKyJIIpPHON MacChl BEIIECTBA 110 popMyiaM
e [IpopaboTka KOHCIEKTOB, BBIYYUTh OCHOBHBIE 3aKOHBI XUMHUH
Tema 1.2 Conep:kaHue y4eOHOTr0 MaTepuasa 8
Ilepnoanyecknii 3aKkoH u | O0beM ayTUTOPHOI HATPY3KH 8
Iepuonunyeckas cucrema | 1.2.1 Ilepuoamveckuii 3akon J[.U. MenaeneeBa. Otkpeitue J[.M. MennaenaeeBbim 2 OK.1 2
XUMHYECKUX 3JIeMeHTOB | [Iepuoanueckoro 3akoHa. [lepuonndecknii 3akoH B hopmynuposke J[.1. Menneneesa. OK.6
H.MA.  Mengeneesa ¥ | [lepuomnueckass TabaWIa XUMHYECKMX  OJIEMEHTOB — rpauyecKkoe  OTOOpakeHHe 32,V.2
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HaumenoBanue paznesnoB | Coaep:xanue y4eOHOIr0o MaTepuaJa, JadopaTopHbie padoThl U NPAKTHYECKHE 3aHATHSA, O6nem OcBauBaemMblie | YPOBeHb
U TeM caMocTosiTeIbHAsE padora oOy4yawmmxcsi, KypcoBas padora (NIpoekrt) (eciu wacop | EMEHTHI OCBOCHUA
npedycmompennl KOMIIeTeHIM i
CTpPOeHHME aTOMa nepuoanveckoro 3akoHa. CTpyKTypa MNEpUOAWYEcKOll TalOnuubl: Tepuoisl (Maible U
OoJIpIINE), TPYIIIHI (TJIaBHASI ¥ TOOOYHAs).
1.2.2 Ctpoenne atoma u nepuoanveckuii 3axkon .M. MenaeneeBa. AToM — CJl0XKHas 2 OK.4 2
gactuna. Aapo (MpoTOHBI W HEHUTPOHBI) W 3JIEKTpOoHHas oOosiouka. M3otombl. CTpoeHue 3.2,¥.2
AJIEKTPOHHBIX 000JOYEK aTOMOB 3JIEMEHTOB MajbIX MeproaoB. OCOOEHHOCTH CTPOCHHUS
AJICKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB OOJBIITUX MEPHOIOB (TIEPEXOTHBIX FJIEMEHTOR).
[Tonatue 06 opbOuramix. s-, p- u d-Opburtanu. DIEKTPOHHBIE KOH(MUTYpallMd aTOMOB
XUMHUYECKHUX 3JIEMEHTOB.
CoBpemeHHass GOPMYIHPOBKA EPUOTUIECKOTO 3aKOHA. 3HAYEHUE MEPUOINIECKOTO 3aKOHA 2 2
Y MIEPUOJIMYECKON CUCTEMBbI XUMUYECKuX dieMeHToB [[.M. MenaeneeBa i pa3BUTHS HAYKH
Y IOHMMAaHUS XUMHYECKON KapTHHBI MHpa
IIpakTuyeckas padora
1.2.2.1 MopaenupoBanue nocrpoenus [lepuoanyeckoit TabIUIbl XUMUYECKUX 3JIEMEHTOB. 2
XapakTepuCTUKa 3JIEMEHTOB N0 nepuoandeckon cucreme /.M. MenneneeBa
IIpumepHBbIe 3a1aHUs JOMALIHeH pa0oThl 00y4AOIIMXCH P U3YYeHHH TeMbl 1.2
e OrmpeneneHne 3JIEMEHTOB MO AIEKTPOHHBIM KOH(UTYpaLUsIM
e (CocTaBJIeHHE XapaKTEPUCTUKU AIEMEHTOB I10 TUIaHy
e BrimonHeHnue 3aganuii ¢.46 3aganus 6, 7, 9 (muceM.) [3]
Tema 1.3  Crpoenne | CogepkaHue yueOHOI0 MaTepuaia 10
BellecTBa O0bem ayIMTOPHOI HATPY3KH 10
1.3.1 Uonnass xumuyeckasi cBsi3b. KaTHOHBI, UX 00pa3oBaHHE W3 aTOMOB B PE3YIIbTaTe 2 OK.1 2
mporecca OKUCIEHUs. AHHOHBI, UX OOpa3oBaHWE M3 aTOMOB B peE3yJbTaTe IIpoliecca OK.6
BOCCTAaHOBJICHUA. VOHHasg CBA3b Kak CBA3b MEXKIAy KATMOHAMM W AaHMOHAMM 3a CUYeT 33,4
AJIEKTPOCTATHUECKOTO MpuTsDKeHus. Kiaccudukanuss HOHOB: MO COCTaBY, 3HAKY 3apsijia, 2 2

HAINYMIO TUAPATHON 000704Ku. MoHHBIE KpUcTainueckue pemeTrky. CBOWCTBa BEIIECTB €
MOHHBIM TUIIOM KPUCTAJUIMYECKON PEUICTKH.

KoBanenTtHast xumuueckasi cBsi3b. MexaHu3M 00pa30BaHUsI KOBAIEHTHOH CBS3U (OOMEHHBIH
U JIOHOPHO-aKIENTOPHBIN). DJIEKTPOOTPUIIATENHLHOCTh. KOBaJIeHTHBIE TOJSpHAs W
HenoJisipHast cBsi3U. KpaTHOCTh KOBAJIEHTHOM CBA3M. MOJEKYJSIpHBIE M aTOMHBbIE
KpuctaJympyeckue pemierkd. CBONCTBA BEHIECTB C  MOJIEKYJSIPHBIMM M aTOMHBIMH
KPUCTANINYECKUMH PEHIETKAMH.
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HaumenoBanue paznesnoB | Coaep:xanue y4eOHOIr0o MaTepuaJa, JadopaTopHbie padoThl U NPAKTHYECKHE 3aHATHSA, O6nem OcBauBaemMblie | YPOBeHb
U TeM caMocTosiTeIbHAsE padora oOy4yawmmxcsi, KypcoBas padora (NIpoekrt) (eciu wacop | EMEHTHI OCBOCHUA
npedycmompennl KOMIIeTeHIM i
Meramuueckas cBsi3b. MeTaiinyeckast KpUCTAINYECKask PEIIeTKA U MeTalInuecKast
XUMHUYecKas cBA3b. Pu3MuecKrue CBOMCTBA METAJIOB. ATperaTHbIE COCTOSIHUS BEILECTB U
BOJIOpOJIHAs CBs3b. TBepaoe, KuAKOEe W Ta3000pa3HOE COCTOSHUS BemecTB. llepexon
BEIECTBA U3 OJTHOTO arperaTHOro COCTOSIHUS B Apyroe. BogoponHas cBsi3b
1.3.2 Yucreie BemecTBa M cMecH. [lonstue o cmecu BemiecTB. ['oMoreHHsie u 2 OK.1 2
reTeporeHHbie cMecu. CocTaB cMeceil: 00beMHass M MaccoBasi JIOJM KOMIIOHEHTOB CMECH, OK.6
MaccoBasi 10Ji TpuMecen 3.3,Y.4
1.3.3 Jucnepcubie cucrembl. [lonstue o aucnepcHor cucreme. JucmepcHas dasza u 2 OK.1 2
aucriepcuoHHas cpena. Kimaccudukanus aucnepcHbIx cucteM. lIoHSATHE O KOJUIOMAHBIX OK.4
cHCcTeMax OK.,9
3.2,¥.5
Jlaboparopuasi padora
1.3.3.1 IlpuroroBnenue cycneH3uu kKapOoHaTa Kambliusg B Boje. [lomyueHue smyibcuu 2
MOTOpHOro Macia. O3HaKOMJIEHHE CO CBOMCTBAMHU JUCHIEPCHBIX CUCTEM
IIpumepHble 3a1aHus TOMAIIHEl padoThl 00y4alIIMXCS NPHU U3yYeHUun TeMbl 1.3
e BrpamuBanue KpucTajula B JOMamiHUX ycioBusx. MccnemoBanue odopmuTh
IIPOU3BOJIBHO.
e JlomroroBka pedepatoB 1o TemMe «[loHATHE O XWMHUYECKOW TEXHOJOTHH,
OMOTEXHOJIOTHH U HAHOTEXHOJIOTHI
e (CocraBneHue KoHcrnekTa crp. 78[1]
Tema 1.4 Coaeprxanue yueOHOro MaTepuaJa 8
Bona, pacTBOpbl, | O0beM ayAMTOPHOM HATPY3KHU 8
JIEKTPOJIUTHYECKAS 1.4.1 Boaa. PacTBopsl. PacTBopenue. Boia kak pactBoputenb. PacTBOpUMOCTD BEIIECTB. 2 OK.1 2
AUCCONUALS HacpliieHHble, HEHACHIIIEHHBIE, MIEPECHIIIEHHBIE PACTBOPBL. 3aBUCUMOCTh PaCTBOPUMOCTH OK.9
ra3oB, KUJAKOCTEH M TBEPIBIX BEIIECTB OT PA3IUYHBIX ()aKTOPOB. I1K1.2
MaccoBast 10J11 paCTBOPEHHOI'O BEHIECTBA 3.6,Y6
1.4.2 DaexkrTposuTHyecKass JUCCOUMALMS.  DJCKTPOJHUTBI U HEDJIEKTPOUTHI. OK.1
DNEeKTpOoIUTHUECKAs Auccolranys. MeXaHu3Mbl 3JIEKTPOIMTUYECKON IOUCCOLMALUU IS 2 OK.4 2
BEIIECTB C  pa3IMYHBIMU  TUIIAMH  XUMHYECKOW  CBSI3W. ['WIpaTHpoBaHHBIE U 3.6,Y.7
HErupaTupoBaHHble HOHBL. CTENEHb 3JIEKTPOIUTHUYECKON aucconuanvu. CWIbHBIE U
cimabbie 37eKTPOIUThI. OCHOBHBIE MOJOXKEHHS TEOPUHU DJICKTPOJUTHYCCKON JTHCCOIMAIINH. 2 2
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Kucnorel, ocHOBaHUS U COJIM KaK 3JEKTPOJIUTHI
IIpakTuyeckas padora
1.4.2.1 IlpuroroBieHue pacTBopa 3alaHHON KOHLIEHTpaLUH 2
IlpumepHble 3a1aHus TOMANIHEl padoThl 00yYalOIIMXCS NPHU U3yYeHuu Tembl 1.4
e PemieHue 3amad Ha HaxXOXIACHUE MAacCOBOM JOJIM M MOJISIPHOM KOHUEHTPALIMHU
pacTBOpOB
e PemieHue 3amad Ha HaxXOXIACHUE MAacCOBOM JOJIM M MOJISIPHOM KOHUEHTPALMHU
pacTBOpOB
e IlpopaboTka nurepaTypHbIX HCTOYHMKOB [3] I'maBa 5. §2 BeIMMcCaTh OCHOBHBIC
MTOJIOYKEHUS TEOPHUH JIEKTPOJUTHYECKON JTUCCOIUAIIIN
Tema 1.5 Coaeprxanue yueOHOro MaTepuaJa 12
Knaccupurxanus O0bem ayIMTOPHON HATPY3KH 12
HEOPraHU4eCKHX 1.5.1 Kucaorel m ux coiicrBa. KHCIOTBI Kak 3JIEKTPOIMUTHI, MX KiaccU(UKALUS 10 1 OK.1 2
coeIMHeH Ul " HX | pa3JMYHBIM  TIpU3HaKaM. XUMHUYECKHME  CBOMCTBa  KHCIOT B  CBETE€  TEOPHUU OK.2
CBOIiCTBa aNeKTpouTHdeckoi aucconuanuu. OCOOCHHOCTH B3aMMOJCHCTBHS KOHIICHTPUPOBAHHOM
CEPHOU M a30THOW KHUCIIOT ¢ MeTayulaMi. OCHOBHBIEC CIIOCOOBI TTOTYYEHUST KHCIIOTHI
1.5.2 OcHoBaHusi 1 uX cBoiicTBa. OCHOBaHUS KaK 3JIEKTPOJUTHI, X KIIacCU(PUKALMS IO 1 OK.1 2
pa3aMYHBIM  NpU3HakaM. XHMMHYECKHE CBOMCTBA OCHOBAaHHUH B CBETE€ TEOPUH OK.2
NEKTPOINTUYECKON Jucconanuu. Pas3iokeHne HepacTBOPHUMBIX B BOJE OCHOBAaHUM. 3.5,3.6,¥.7
OcCHOBHBIE CTIOCOOBI MTOTYYEHUST OCHOBAHUH.
1.5.3 Couiu m ux cBoicrBa. Conu kKaKk 3MeKTpoauThl. COJIM CpeTHUE, KUCIIbIE U OCHOBHBIE. 2 IIK 2.3 2
XUMHUYECKH CBOWCTBA COJIEH B CBETE TEOPUH IJIEKTPOIUTHUYECKON auccouuanuu. CrocoOs 3.6,3.7,¥.11
MOJy4eHUs cosieil. [ maponus conen
1.5.4 Oxcuapl u ux cpoiictBa. Coseo0Opasylomye U HECOJeo0pazylolue OKCHIBI. 2 OK.1 2
OcHoBHBIE, aM(OTEepHbIE W KHCJIOTHBIE OKCHIBL. 3aBHCUMOCTh XapaKTepa OKCHIA OT OK.9
CTETIEHH OKHCIEHHS OO0pa3ylollero ero Merama. XHUMHYECKHE CBOMCTBa OKCHIOB. 3.6,V¥.11
[Tonydyenue okcuaoB
JlabopaTopHbie padoThl
1.5.1.1 CrotictBa kucnoT. McnpiTaHue pacTBOPOB KUCIOT MHAMKATOpaMu. B3anmoencTBue 2

METAJUIOB ¢ KUCJIOoTaMHU. B3anMoelicTBHE KUCIOT ¢ OKCUIaMU MeTalioB. B3aumonelicteue
KHUCJIOT C OCHOBaHUAMU. B3anMoIelcTBHE KUCIIOT C COISIMU.
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1.5.2.1 CsoiictBa menoueld. McoelTaHue pacTBOpOB — HIEJOYed  MHAMKATOpPaMH. 2
B3anmoaeiicTBue menoyen ¢ coinsiMu. PaziioxkeHnne HepacCTBOPUMBIX OCHOBAHUIM
1.5.3.1 B3aumopeiictBue cosieil ¢ Meramwiamu. BzanMopelicTBue cojiell ApYyr C JIPYroM. 2
['maponus coseit pa3amyHOro TUIA
IIpumepHBbIe 3a1aHUs JOMALIHEl pa0oThbl 00y4AONIMXCHA NPU M3yYeHHH Tembl 1.5
e CocraBnenne cxeMbl «['eHeTMyeckass  B3aMMOCBA3b  OCHOBHBIX  KJIACCOB
HEOPTraHUYECKHX COeAMHEHU» (0OpPMIICHHE B BUJIE CXEMBI)
e Brmnonnenue ynpaxuenuid: [ 2] C.97-3ax.1,2, (nuceM.)
e Brmonnenue ynpaxuenwnii: [ 2] C.97-3an.3 (mucoMm.)
e JloaroroBka oTyeTa
Tema 1.6 Conep:kanue y4eOHOIro MaTepuasa 14
Xumuyeckue peakuun | OobeM ayIMTOPHOI HATPY3KH 14
1.6.1 Kaaccudpukaumsi XUMHYECKMX peakunuil. Peakuuu CcoOeqUHEHMS, pa3I0KEHUS, 2 OK.2 2
3amerieHusi, ooMena. Karanmutuueckue peaknuu. OOpatuMmble B HEOOpaTUMBbIE PEaKIUH. OK.4
['oMoreHHbI€ M TreTepOreHHbIE PEaKIU. JK30TEPMUUECKUE U DIHIOTEPMUUYECKHE PEAKIIHUH. 3.6,V¥.12
TennoBoit 3¢ ekt xumuueckux peakuid. TepMoxuMuieckue ypaBHEHUs
1.6.2 Cxopoctb XuMH4YeCKHX peakunui. [loHATHE O CKOPOCTM XMMHYECKHX PEAKLMH. 4 OK.2 2
3aBUCUMOCTh CKOPOCTH XHMHYECKHUX PEaKIUid OT PAa3IUYHBIX (PAKTOPOB: MPHUPOIBI OK 4
pearupymomux BeeCcTB, UX KOHIEHTPALlUU, TEMIIEPATYPhl, TOBEPXHOCTH COIPUKOCHOBEHUS 3.6, ¥.13
1 UCIOJIb30BaHUs KaTalu3aTOPOB.
Oo0patumocTh XUMHYeCKHX peakmnuii. OOpatumple W HeOOpaTUMbBIE PEAKIIHH.
XUMHUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIIEHUS
1.6.3 OxuCINTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHp okuciaeHus. OKUCIUTEND 4 OK.2 2
U BOCCTaHOBJIeHHE. BoccTaHOBHTENb W OKHCICHHE. MeEToa 3JeKTpOHHOTO OamaHca s OK.4
COCTAaBJIEHUS YPaBHEHUI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM 3.6,Y.11, V.15
JlaboparopHbie padoThI
1.6.3.1 Peakuus 3aMeneHUs] MU KEJIE30M B paCTBOPE MEAHOIO Kynopoca 2
1.6.3.2 Peaknuu, uaymme ¢ 00pa3oBaHUEM OCaIKa, T'a3a WM BOJIBI.
1.6.3.3 3aBUCHMOCTb CKOPOCTH B3aMMOJIEUCTBHUS COJSHOM KHUCIOTHI C METaJUIaMU OT HUX 2

NpUPOAbl. 3aBUCUMOCTh CKOPOCTH B3aUMOJICMCTBUS LIMHKA C COJSIHOM KHCIOTOH OT €€
KOHIEHTpalMU. 3aBHUCHUMOCTb CKOPOCTH B3auMopencTtBus okcuna Memu(ll) c cepnoit
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HaumeHoBaHue pa3aeiion
H TEM

Coaep:xanue yueOHOro MaTepuasa, JJabopaTopHbie padoThl M NPAKTHYECKUE 3aHATHSA,
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O0nLeM

KHMCJIOTOM OT TEMIIEpaTyphl

IIpumepHbIe 3a1aHus ToMalIHel padoThl 00yYalIMXCs MPU H3yYeHHH TeMbl 1.6

e BrinosiHeHHE MUCbMEHHO yIpaxkHeHus cTp.97-3a1.4 [3]

e [IpopabGorka nutepaTypHbix ucTtoyHMKOB [3] I'maBa 5. §1- BeImucaTh QaxTOpHI,
BIIUSIIOLIUE HA CKOPOCTh PEAKIIMM

e  Odopmienne oTyeTa

Tema 1.7
MeTajLibl 1 HEMETAJLIBI

Coaep:xaHue yueOHOIro MaTepuaJia

O0beM ayIMTOPHON HATPY3KH

OcBauBaeMble | YPOBeHb
3JIeMEHTBbI OCBOEHUS
KOMIIETEHII M

1.7.1 Metamuibl. OCOOCHHOCTH CTPOEHHSI aTOMOB U KpUCTauIOB. Dusnyeckue CBOHCTBA 2 OK.1 2
MetauioB. Knaccudukamnuss METaIOB MO Pa3IuvHbBIM MPU3HAKaM. XUMHUYECKUE CBOMCTBA OK.4

METAJUIOB. DIEKTPOXUMUYECKUN P HAMPSLKEHUH MeTayuioB. MeTauioTepMust. [1K6.1

O6mme crmocoObl momydeHuss MeramuioB. [lonarue o meramrypruu. [lupomerammyprus, 3.6, V.14
THJIPOMETAIUTYPIUs U 3JeKTpoMeTaryprusi. CriaBbl YepHbIE U [IBETHBIE.

1.7.2 Hemetasuibl. OCOOCHHOCTH CTPOCHHUS aTOMOB. HemeTrayibl — mpoCThie BEIIECTBA. 2 [IK1.2 2
3aBUCHMOCTh CBOMCTB TaJOr€HOB OT uX mnonoxeHus B Ilepuoamueckoil cucreme. 3.6, V.14
OxucnauTenbHble M BOCCTAHOBUTENbHBIE CBOICTBA HEMETAJUIOB B 3aBUCHUMOCTH OT UX

MIOJIOKEHHUS B PSIY DJIEKTPOOTPHUIIATEIBHOCTH

JlaGopaTopHble paGoThI

1.7.1.1 XuMmnueckue CBOMCTBAa METAILUIOB

1.7.1.2 3akanka u ormyck ctanu. O3HAKOMIIEHHE CO CTPYKTypaMu ceporo M Oeloro 4yryHa.
PacnoznaBanue pyj xenesa

IIpakTHyeckne padoThl

1.7.2.2 Tlonydenne, coOMpaHue U paclio3HaBaHUE Ta30B.
Pelienne skcnepruMeHTaIbHBIX 3a]1a4

IIpuMepHbIe 3a1aHus ToMalIHel padoThl 00yYalOIMXCs MPH H3yYeHHH TeMbl 1.7

e Brimonnenue ynpaxsaenuii ['nasa 7. ctp. 122-3an. 8, 9 [3]
e Brimonnenue ynpaxsaenuii ['nasa 7. ctp.153 3ax. 3,14 [3]
e [loaroroBka coobmieHuii mo reme «Kopposust MeTamioBy

Paznen 2 Oprannyeckasi XuMus

Tema2.1
OcHOBHbBIE MOHATHSA

Coaep:xaHue y4eOHOIro MaTepuaJia

O0beM ayIMTOPHON HATPY3KH
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oprannyeckoii xumum u | 2.1.1 Ilpeamer opranmveckoii xumuu. IIpupoaHble, UCKYCCTBEHHBIE U CUHTETHUYECKUE 1 OK.2 2
Teopus CTPOEHUs1 | OpraHnveckue BemecTsa. CpaBHEHUE OPraHUYECKNUX BEIIECTB C HEOPraHUYECKUMH. OK 4
OpPraHu4ecKux BanentHocTh. XMMHUECKOE CTPOEHHME KaK MOPSAOK COEAMHEHHS aTOMOB B MOJIEKYJBI IO 3.5,3.6, ¥.15
coeIHHEeHH I BaJICHTHOCTH
2.1.2 Teopus crpoeHusi opranmvyeckux coeguHeHuii A.M. ByriaepoBa. OcHOBHbIE 1 OK.2 2
MTOJIOXKEHHUS TEOPUH XUMHYECKOTO CTpoeHus. 3oMepus u n3omMepbl. XUMHUUYECKHE (GOPMYIThI OK 4
Y MOJIEJIM MOJIEKYJI B OPTaHUYECKON XUMUH. 3.5,3.6, V.15
2.1.3 Kuaccupukanusi peakuvid B OpPraHM4YecKod XuMHUM. Peakiuu npucOeIUHEHUS 2 OK.2 2
(ruapupoBaHMsl, TaJOT€HUPOBAHMS, T'HUAPOTaJOreHUpPOBaHMS, Truaparanuu). Peakuun OK.3
OTIICTICHUs (ACTUIPUPOBAHUS, JETHAPOTAIOTEHUPOBAHUA, JAeTUparanuu). Peakiuun 3.6,V.11
3aMmeneHus. Peakiuu usoMmepuzanuu
JlabopaTopHasi padora
2.1.4.1 M3roToBiieHne MOJENENH MOJIEKYJI OPraHUYECKUX BELIECTB 2
IIpakTuyeckas padora
2.1.4.2 Kiaccudpukanust BEIIECTB IO CTPOSHHUIO YIJIEPOJHOIO CKelleTa W HaJTUYUIO 2
(GbyHKIMOHANBHBIX rpy1il. ['omonoru u romonorus. Hagana Homenkmarypsl [UPAC
IIpumepHBbIe 3a1aHUs JOMALIHell pa0oThl 00y4YAKOLIMXCH NPH M3YYEHUH TeMbl 2.1
2.1.2.1 IIpopaboTka KOHCIEKTa, W3yue€HHE OCHOBHBIX IMOJOKEHUHA TEOPHH OPraHHMYECKOU
XUMHH
2.1.1.3.1 CpaBHEHME TUIIOB YpaBHEHUI peakliiii B HEOPTraHUYECKOM U OpraHMYECKON XUMUU
2.1.4.1 Beryuuts popMyIibl U Ha3BaHUS IPEACIBHBIX YTIIIEBOIOPOIOB
Tema 2.2 Coaeprxanue yueOHOro MaTepuaa 12
Yraesonopoasl u uX | O0beM ayIUTOPHOI HATPY3KH 12
NPUPOAHBIE HCTOYHUKHU 2.2.1 AuaxaHbl. AJKaHbl: TOMOJIOTUYECKUH pAJl, U30MEpPUS M HOMEHKJIATypa ajKaHOB. 2 OK.1 2
XWMHYECKHE CBOWMCTBA ajlKaHOB (MeTaHa, JTaHa): TOPEHUE, 3aMEIICHUE, pa3IoKCHHE, OK.3
nerugpupoBanue. [IpyMeHeHne alKkaHOB Ha OCHOBE CBOMCTB 3.6, ¥.10
2.2.2 AnkeHbl. DTUJIEH, €r0 TOJy4YeHHE (IETUIPUPOBAHMEM JTaHA, NCTOIMMEpH3aIeh 2 OK.2 2
MIOJINATHIIEHA). ['OMOJIOTMYECKUl psll, M30MEPUs, HOMEHKJIATypa AJKEHOB. XUMHUYECKUE OK.4
CBOMCTBa ATWJICHA: TOPEHHE, KAaYeCTBEHHBIC peakiuu (0OecIBeYMBaHUEe OPOMHON BOABI U 3.6, V.10

pacTBOpa MepMaHraHara Kajus), THapartanus, noaumepusauus. [lpumeHenue sTuieHa Ha
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OCHOBE CBOWCTB. JlueHbl M Kaydyku. [IoHATHE O OUEHax Kak yriaeBOAOpPOAAX C IABYMs
TBOMHBIMU CBsi3siMU. CONpsDKEHHBIC AUEHBI. XHWMHUYECKHE CBoWicTBa OyTraaweHa-1,3 u
u3ompeHa: o0ecBeyMBaHEe OPOMHON BOJBI M TOJIMMEpH3alMs B Kayayku. HaTypanbHblil n
CUHTETUYECKHE KaydyKu. Pe3una
2.2.3. Aakunbl. AnetiiieH. XMMHYECKHE CBOMCTBA alleTHIIEHA: TOpeHHe, 00eciBeYnBaHUE 2 OK.2 2
OpOMHOH BOJBI, IPUCOSTUHEHNE XJIOPOBOIOpOJa M ruaparamnus. [I[puMeHeHne ameTnieHa OK.4
Ha OCHOBE CBOMCTB. MeXK1accoBasi H30Mepus ¢ aJIKalueHaMu 3.6, ¥.10
2.2.4 Apenbl. benzon. Xumudeckne cBOicTBa OEH30/a: TOPEHUE, PEAKIMH 3aMEIICHUS 2 OK.1 2
(ramorenupoBanue, HUTpoBaHue). [I[puMeHenne 6eH30J1a HA OCHOBE CBOMCTB. 3.6, V.10
2.2.5 IlpupoaHbie HCTOYHMKH yrieBoaopoaos. [Ipupoanslii ra3: coctaB, IpUMEHEHNE B 2 OK.2 2
KauecTBE TOIUIUBA. OK.7
Hedts. CocraB u nepepabotka Hedtu. Ileperonka nedptu. Hedrenpomaykrer 3.6,Y.12, V.13
IIpakTuyeckas padora
2.2.5.1 O3nakoMJieHHWE C KOJUICKIIMEH 00pa3oB HeDTH M TPOIYKTOB €€ IEepPepadOTKH. 2
O3HakoOMJICHHE C KOJUISKIIMEH KaydyKOB U 00pa3IiaMu U3IeIIUi U3 PE3UHBI.
2.2.5.2 CocraBieHNe U30MEPOB OPraHNYECKUX BELIECTB
IIpumepHBbIe 3a1aHUs JOMALIHEH pa0oThl 00y4AOIIMXCH IIPH U3YYEeHHH TeMbl 2.2
e Briyunts opMyIbl 1 Ha3BaHUS PEEIBbHBIX YTIEBOIOPOAOB
e Pemenue 3a1au Ha HaxoXAeHUE (POPMYIIBI BElleCTBa
e CocraBieHle HU30MEPOB U T'OMOJIOTOB JUIsl OPraHMYECKHUX BEHIECTB (YKa3bIBAIOTCS
MPENO/IaBaTEIIEM )
e [loaroroBka coobmenus «HedTr, MPOayKTHI IepepaboTKI»
e [IpopaboTKa KOHCIIEKTOB U JINTEPATYPHBIX UCTOYHUKOB [ naBa 2. §1- 4 [3]
Tema 2.3 Conep:kanue y4eOHOro MaTepuasa 10
Kucnopoacoaepxamme O0bem ayIMTOPHOM HArpy3KHu 10
OpraHuyvecKue 2.3.1 Cnuptsl. [lonydenune sTaHoNIa OpOXKEHHUEM TIIOKO3bl M THApATaleld ATHIICHA. 1 OK.2 2
COCTUHEH U I'mapokcunbHas Tpymnna Kak (QyHKIMOHanbHas. [loHATHE O MpeAerbHBIX OJHOATOMHBIX OK.7
cnupTax. XWUMHUYECKHE CBOWCTBAa JTaHOJIA: B3aUMOJCHCTBHE C HATpUEM, OOpa3oBaHUE 3.6,¥Y.12 V.13

MPOCTBIX U CIIOKHBIX 3(pUpOB, OKHCIeHHE B anbiaerui. [IpuMeHeHHe 3TaHOIa HA OCHOBE
CBOMCTB. AJIKOTOJIM3M, €r0 NOCIEACTBYI U IPENYNPEKACHHE.
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HaumeHoBaHue pa3aesoB
H TEM

Conep:kanue yueOHOro MaTepuasia, JadopaTopHbie padoThl U MPAKTUYECKHE 3aHATHUS,
caMocTosiTeIbHAsE padora oOy4yawmmxcsi, KypcoBas padora (NIpoekrt) (eciu
npedycmompenl

O0nLeM
4acoB

OcBanBaemble
3JI€MEHThI
KOMIIETEHII M

YpoBeHb
OCBOEHUS

AJIKOTOoNM3M, €ro MOCJIEACTBUS AJIs OpraHU3Ma YelIOBeKa U IIPEeNyNpexICHUE.

['muueprH Kak mpeacTaBUTENb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakuus Ha
MHOI0aTOMHBbIE cIUPTHI. [[puMeHenue riumnepuHa.

®enon. dusznueckrue W XUMHUYECKHE CBOWCTBa (peHona. B3zammHOE BiusSHHE aTOMOB B
MoJIeKyJie (peHosa: B3auMOIeCTBHE C THIPOKCUIIOM HATPHSI ¥ @30THOM KHUCIOTON

2.3.2 Aabaeruanl. [Tonstue 06 ampaerumax. AnpaeruaHas rpymmna Kak (yHKIIMOHAIbHAS.
dopManpaeru U €ro  CBONCTBA: OKHCJIEHHME B  COOTBETCTBYIOIIYIO  KHUCIOTY,
BOCCTAQHOBJICHME B COOTBETCTBYWOIIHMK crnupT. [lomydeHue ambaeruioB OKHCICHHEM
COOTBETCTBYIOMUX ciupToB. [IpriMeHeHne hopmanbaeruaa Ha OCHOBE €ro CBOWCTB

OK.1
OK.4
3.6,Y.12V.13

2.3.3 KapOonoBble kucaoThl. [ToHsTne o kapOOHOBBIX KHciIoTax. KapOokcunbHas rpyrmia
KaKk (yHKIHOHaJIbHAs. ['OMOIOTHYECKUI pPsii MpeNeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX
kucnot. [lomyyeHne kapOOHOBBIX KUCIOT OKHCICHUEM ajbAECTHAOB. XUMHUECKHE CBOMCTBA
YKCYCHOW KHCIIOTBI: OOIIME CBOHCTBA C MHUHEPAIbHBIMU KHUCIOTaMH W  PEaKIHs
srepudukanun. [IpumMeHeHne yKCYCHON KHCIOTHI Ha OCHOBE CBOMCTB. BrICIime KXuUpHBIC
KHMCJIOTBI Ha IPUMEpE NaJIbMUTUHOBON U CTEAPUHOBON KHUCIIOTBI

OK.2
OK.3
3.6,Y.12 V.15

2.3.4 Caoxublie 3¢pupbl 1 Kupbl. [ToydeHne caoxHbIX 23QUPOB peakuen 3TepuduKaIum.
CrnoxHble 3QUpHl B MPHUPOJE, UX 3HaueHHe. [IpMMEeHeHUe CIIOKHBIX 3(UPOB HA OCHOBE
CBOMCTB.

Kuper kak cioxubsie 3¢upbl. Krnaccupukanus kupoB. XUMHUYECKHE CBOWCTBA >KUPOB:
THJIPOJIU3 U THUIPUPOBAHHE KUAKUX KUPOB. [IprMeHeHune »xupoB Ha OCHOBE CBOICTB. Mbla

OK.2
3.6,Y.12 V.15

2.3.5 YraeBoabl. YIiieBoJbl, X Kilaccu(ukanus: MoHOcaxapuisl (IJIIOK03a, (Gpykrosa),
Tucaxapuibl (caxaposa) v mojucaxapuibl (Kpaxmai U IeJUTI0II03a).

['moko3a — BEmIECTBO C JABOMCTBEHHOM (YHKIMEH — albAerHI0CIUPT. XHUMHUYECKHE
CBOMCTBA TJIIOKO3bl: OKHCJIEHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTaHOBJIEHHE B COpOMT,
cniupToBoe OposkeHue. [IpuMeHeHne TI0K03bl HA OCHOBE CBOMCTB.

3HaueHHe YIJIEBOJOB B JKMBOW MPHUPOJE W >KU3HU uenoBeka. [loHsaTme o peakumsx
MOJIKOHJEHCAlMM M TUApPOJIM3a Ha NPUMEpPE B3aMMOIPEBpALICHUI: TIJIOKO3a —>
MOJIMCaxapul

OK.2
OK.9
3.6,Y.12 V.15

JlabopaTopHasi pabora

2.3.5.1 PacTBOopeHue riuiiepruHa B BoJie M B3aumoiericteue ¢ ruapokcuaom menu(Il). 2.3.5.2
CBoiicTBa YKCYCHOM KUCIIOTBI, OOIIHE CO CBOMCTBAMHU MHHEPATBHBIX KUCIIOT.
2.3.5.3 BzaumopeiicTBue TIIOKO3bI M caxaposbl ¢ rumpokcugom meau(ll). KadecrBennas
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HaumeHoBaHue pa3aesoB
H TEM

Conep:kanue yueOHOro MaTepuasia, JadopaTopHbie padoThl U MPAKTUYECKHE 3aHATHUS,
caMocTosiTeIbHAsE padora oOy4yawmmxcsi, KypcoBas padora (NIpoekrt) (eciu
npedycmompenl

O0nLeM
4acoB

OcBanBaemble
3JI€MEHThI
KOMIIETEHII M

YpoBeHb
OCBOEHUS

peakius Ha Kpaxmadl.

IIpumepHble 3a1aHus TOMAIIHel padoThl 00y4alIIMXCS NPHU U3YYEeHUN TeMbl 2.3

e Brmonnenue ynpaxknenuit [3] I'masa 3. c. 234- 3ax. 3, 4 ¢. 235 3axn. 8, 9, 10 (nucem.)

e Brmonnenue ynpaxknenuit [3] I'masa 3. c. 234-3ax. 3, 4 ¢. 235 3axn. 8, 9, 10 (nucem.)

e [loaroroBka mpoekToB 1o TeMaMm: «MbUIOBapeHHe», «3HaYCHHE YIIIEBOJOB B KU3HH
qenoBekay, «[IpaBHIIbHOE MUTAHNE YETIOBEKAY

Tema 2.4
A3oTcoaepxamme
OpraHuvecKue
coeTHHEeHHUsI.
IHonumepsl

Coaep:xaHue yueOHOIro MaTepuaJia

12

O0bem ayIMTOPHON HATPY3KH

12

2.4.1 Amunbl. [lonsatue o0 amuHax. Anudaruyeckue aMuHBI, UX KiIaccupukanus u
HOMEHKJaTypa. AHMIMH, KaK OpraHudeckoe ocHoBaHue. [lomyueHue aHuiIMHa U3
HUTpoOeH3o01a. [IpuMeHeHne aHIMHA HA OCHOBE CBOWCTB

OK.1
3.6,V¥.12

2.4.2AMMHOKHUCJIOTbI.  AMUHOKHCIOTBI  Kak  amMoTepHble  TU(PYHKIIMOHATHHBIC
OpPraHUYEeCKHE COCIUHEHUs. XUMHUYECKUE CBOMCTBA aMHHOKHCIIOT. B3aWMOJIEWCTBHUE CO
1iesI04aMu, KUCIOTaMU U APYT € IpyroM (peakuus noiaukoHaeHcamuu). [lentuanas cBs3b u
nonunenTuasl. [IpyuMeHeHne aMuHOKUCIIOT HAa OCHOBE CBOMCTB.

Bbeaku. IlepBuunasi, BTOpHYHAs, TpETUYHAST CTPYKTYphl OelKOB. XWMHYECKHE CBONCTBA
OENKOB: ropeHue, JCHATypalus, THAPOIU3, LBETHbIC peakuuu. buonorndeckue QyHKIHH
OeIIKOoB

OK.2
OK.4
3.6, V.12 V.15

2.4.3 Ilonumepsl. benku 1 nonmcaxapuasl Kak OMOTIOIMMEPHI.

[Inactmaccel. [lonyueHne mnoOJIMMEPOB peaklMed MOIMMEPU3AUMA U TOJUKOHACHCAIIUH.
TepmoracTUYHbIE U TEPMOPEAKTUBHBIE TIacTMacchl. [IpencraBurenu miacTMacc.
Bonoxkna, ux knaccudukamus. OTaenbHbIe TPEACTABUTEIN XUMUYECKUX BOJIOKOH

OK.7
IIK 6.1
3.6,Y.12 V.15

IIpakTnyeckas padora

2.4.2.1 PemeHue OSKCIEPUMEHTAJBHBIX 3a/7ad Ha HMACHTH()UKALKIO OPraHMYECKUX
coequHeHui. PacriozHaBaHue m1acTMace ¥ BOJIOKOH

JlabopaTopHasi pabora

2.4.2.2 PactBopenue OenkoB B Bojie. OOHapykeHre 0ETKOB B MOJIOKE U B MSICHOM OyJIbOHE.
Jlenatypauus pacTBopa Oelka KypHHOTO Silla CIUPTOM, PAacTBOPAMU COJEH TSDKENbIX
METAJIJIOB U MTPU HATPEBaHUH

2.4.2.3 TudgdepeHunpoBaHHbIN 3a4eT

IIpumepHble 3a1aHus TOMANIHEl padoThl 00yYaOIIMXCS NMPH U3YYeHUHU TeMbl 2.4
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HaumenoBanue paznesnoB | Coaep:xanue y4eOHOIr0o MaTepuaJa, JadopaTopHbie padoThl U NPAKTHYECKHE 3aHATHSA, O6nem OcBauBaemMblie | YPOBeHb
U TeM caMocTosiTeIbHAsE padora oOy4yawmmxcsi, KypcoBas padora (NIpoekrt) (eciu wacop | EMEHTHI OCBOCHUA
npedycmompennl KOMIIeTeHIM i
e Brmonuenue 3aganuit Paznen 2. ['nasa 4.ctp. 251-3axn. 11,12 [3]
e [loaroroBka pedeparon « Iloaumepsl, maacTMaccsl B ObITY»
e Pemenue 3a/1a4 Ha HAXOX/ICHUE MOJICKYJIIPHON ()OPMYJIbI BELIECTBA
HToro Ha 3aHATHAX (AyAUTOPHAs HArPy3Ka) 114
JlabopaTOpHBIX M NPAKTHYECKUX padoT 36
UTOro 114
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3 YCJOBUS PEAJIM3AIIMA YUEBHOM JUCHUTIIAHBI

3.1 TpeOoBaHUSI K MUHUMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCleYeHUI0
Peanuzanust yaeOHOM AUCIUTIIMHBI TpeOyeT Haluus KaOMHeTa OMOJIOTUHU U

9KOJIOTUYECKHX OCHOB IIPHUPOAOITIOJIb30BAHH, Ha60paT0pI/II/I XHUMHH.

CpencrBa 00yuenust yueOHOro kabuHera:

METOJIMYECKUE YKa3aHHs K BBIMOJTHEHUIO MPAKTUYECKUX U JIa0OPATOPHBIX padoT.
JEMOHCTPALIMOHHBIE TOCOOUS.

Texnnueckue cpeacrBa 00y4eHus:

-KOMILJIEKT y4yeOHON Mebenu:

-paKOBUHBI;

-CTOJI IEMOHCTPAITUOHHBIN;

-mkad 1ab0paTOPHBIIL;

-mKkad- CTCHKA;

-mKkad BHITSHKHOM;

- OTHETYIIMTENb NOPOIKOBEI OI1-3;

-SIIIMK C TIECKOM, COBOK;

- anTeyka ¢ HabopOM MEJUKAMEHTOB;

- MpaBUJIa TEXHUKU O€30IaCHOCTH MpU paboTe B KaOMHETE XUMUM;
-3JIeKTpUUIIMPOBaHHAs Ta0IUIA TEPUOIUIECKAS;
-3JIeKTpUUIIMPOBaHHAs Ta0IUIla PACTBOPUMOCTH;

-3KpaH;

-KoMIibtoTep ¢ mpoueccopoM P-111 u monutopom 15 LQ
JleMOHCTpaIMOHHOE 000PYA0BaHKE:

- mpuOOopkI, HAOOPHI OCY/IBI U TAOOPATOPHBIX MPUHAIICKHOCTEN IS

XUMHYCCKOI'O 3KCIICPUMCHTA,

- PCaKTHUBBI U MaTE€pHUAJIbI:

- HabopoB 16 ¢ peakTUBamu.

JAuaakTuyeckuii MaTepuas:

-IPUPOJIHBIE HAaTypaabHble 00BbEKTHI - «HedTh», «[IpupoaHsbIii rasy,
«Kayayk».

-KOJUJIEKIIMA MUHEPAJIOB U TOPHBIX MOPOJ.

- CTATUYECKHUE U JUHAMUYHBIE APOCTEPKHEBBIE MOJICIIH.
JleMOHCTpALIMOHHBIE Pa3aTOYHBIE OCOOMSI:

Ta6muer: [lepuoanueckas cucrema JI.M.MenneneeBa, « OTHOCUTEbHBIC

MOJICKYJIIPHBIC MACCHI 3JICMCHTOB, ((HpeIleJIBHBIG YIIJICBOAOPOABID», «Ta@mua
PaCTBOPUMOCTHU BCIICCTBY.

WAL=

JKPaHHO-3BYKOBbIE MOCOOUS, MPE3eHTAIUN:
AJKaHBbI.

AJKEHBI.

AJKWHEL.

benxu. AMUHOKHUCIOTEL.

Kupsr.

IIepnonnueckuit 3axkoH u cucrema /. .Menneneena.
CnupTsl.

OO111e cBOMCTBa METAJIIOB

OO11ue cBOMCTBa HEMETAJIOB
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10.YrneBomsi.

@mnpe3eHTalmu:
Kpucrammueckue pemeTku.
Ctpoenue atoma.

Kpexunr nedru.
MynbTUMEIUITHBIE TUCKU — 2 1T

el S

3.2. UnpopMaumnoHHoe o0ecnevyeHne 00yueHust

Ilepeuenn PEKOMEHIYEMBIX y4eOHBIX V31aHUN, HNutepHeT-pecypcos,
JIOTIOJTHUTEIHHON JTUTEPATYPHI.

OcHoBHas JauTEpaTypa:

1. Epoxun FO.M. Yue6. nns ctyn. cpen npod. ydeOHbIX 3aBeieHuii— M.:
Axanemus, 2011.-400 c.

2. Caenxko O.E.Xumus nns kouiemxedt : yaeonuk. Poctos- Ha- Jlony, OOO
«®Dennkcy, 2009.-288 c.

JlonoiHUTEILHASA IMTEpPaTypAa:

1. Epoxun FO.M., COopHUK 3a/1a4 U yIPKHEHUHN 110 XUMUH (C AUTAKTUUECKUM
MatepualioM): yueb. mocodue 1isi CTyIeHTOB cpelH. npod. 3aBenenuit/ KO.M. Epoxus,
B.1. ®ponos — M., Akagemus, 2008.- 190 c.

2.  Tao6puensn O.C. Knura s npenoaaBatess: y4eOHO-METOIMUECKOE
nocooue/O.C. I'abpuensy, ['.I".JIsicoBa. — M.: Axanemus, 2012.-336¢.

3. Tapa H.H. Xumus. Ypoku B 10 xiacce: mocobue ajisi yuurenei
ob1eoOpa3oBaTenbHbIX yupexaenuii. — M.: [Ipocsemenue, 2009.-111 c.

4.  Xomuenko ['.I1. [Tocobue mo xumuu 1 nocrynaromux B BY3s1.- M.: PUA
«HoBas BomHay, 2009. — 480 c.

HNuTepHeT-pecypcesbi:

1. XuMuK.ru — caiiT o xumuu. 2006-2015. [DnekTpoHHBII pecypc] Pexum
noctyna: http://xumuk.ru/. Jlata o6pamenus 30.05.2018 r.

2. Manyitnos A.B., Poguonos B.1. OcHoBbl xumuu. UHTEpHET-y4COHUK.
[DnexTponHHBIN pecypc]// HoBocubupckuit rocy1apcTBEHHBIN YHUBEpPCUTET. Pesxum
noctymna: http://www.hemi.nsu.ru/. Jlata obpamenus 30.05.2018 r.

3. Kypnan «Xumus B mkoie». Pexum goctymna: http:// hvsh.ru . Jlata oOparenus
30.05.2018. JlaTta oopamenus 30.05.2018 r.

4. DNeKTPOHHBIN KypHAT « XUMUKH U XUMH». Pexxum noctyna: http:// chemistry-
chemists.com/index.html . J/Tara o6pamenus 30.05.2018 r.

3.3. Opranu3zanusi 00pa3oBaTeJbLHOI0 Mpolecca
B xome mpenomaBaHust yueOHOW MUCHIUILIUHBI OCYIIECTBIISIOTCS MEXIPEIMETHBIC
CBsI3U ¢ ooO1meo0pazoaTenbHbIMU quctiuiuinaamMu OY /.15 buonorus, OV /.17 axonorus.

3.4. KaapoBoe obecnieueHne 00pa3oBaTeLHOIO Mpoiecca

[Tenarorndyeckne paOOTHUKHM TIOMYYalOT JIOMOJHHUTEILHOE TpodeccHoHaIbHOe
oOpa3oBaHMe MO MporpaMmaM TMOBBIIIEHUS! KBalu(UKalMU, B TOM 4ucie B Qopme
CTAXXHUPOBKHM B OpraHu3alusax, HaAIlpPaBJICHUC ACATCIbHOCTHU KOTOPLIX COOTBCTCTBYCT
obnactu mpodecCHOHaTBLHON NeITeTbHOCTH He peke | pasa B 3 roma ¢ yderoMm
pacIIMpeHust CIeKTpa MpodhecCHOHATBHBIX KOMITETEHITHH.
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4 KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHS YYEBHOM

JANCIHUITIJINHBI
Kontpoar wu

OII€CHKA

pe3ynbTaToOB

OCBOCHUA

y4eOHOM  JAUCIUTLIIUHBI

OCYIICCTBIIACTCA IPCIIoAaBaTCJICM B IIPOLCCCC IPOBCACHUA IIPAKTHUUCCKUX 3aHSATUM U

71a00paToOpHBIX  padoT,

TECCTUPOBAHUA, a

TaK¥XKEC

WHJIUBUIYAJIBHBIX 3aIaHUH, TPOCKTOB, UCCIEIOBAHUM.

BBITIOJTHCHHUA 06yqa}01111/1M1/10;1

Pe3yabTaTnl 00yyeHus
(ocBOeHHBIC YMeHUs,
3HAHMNA)

YCBOEHHbIE

Kpurepun
OlLlCHUBAHWS

®opMbl M MeETOAbI KOHTPOJS H
OLIEHKH Pe3yJIbTATOB 00y4YeHUsI

Baxknelinmme xuMnueckue NOHATHSA

YMmenune JaBaThb OIMPCACIICHUC U
OTIEPUPOBATH CIICAYIOIIMMHU
XUMHUYECCKUMU IIOHATUAMMU:
BEIIECTBO, XWMHUYECKHUH OIJICMEHT,
aToM, MOJICKYIJIA, OTHOCHUTCIIbHBIC
aTOMHas W MOJICKYJISIpHAsT MaccChl,
HOH, aJJIOTPOINHS, H30TOIIbI,
XUMHAYECKast CBSI3b,
ANEKTPOOTPHUIIATETLHOCTb,
BaJICHTHOCTh, CTENEHb OKHUCIICHHUS,
MOJIb, MOJISIDHAst Macca, MOJIAPHBIN
o0beM  ra3000pa3HBIX  BEIECTB,
BEIECTBA MOJIEKYIAPHOTO u
HEMOJICKYJISIPHOTO CTpOCHWUS,
pacTBOPBHI, DIIEKTPOJIUT u
HEDJICKTPOIIUT, DIIEKTPOIUTHIECKAS
JMCCOIIHAITHS, OKHCITUTEh u
BOCCTaHOBUTCIIb, OKHCJICHUEC n
BOCCTAaHOBJICHUE, TETUIOBOM A exT
peakiuu, CKOPOCTh XHUMHYECKOMN
peakiuu, KaTaiu3, XHMHYECKOe
paBHOBECHE, YTJIEPOIHBIA CKEIeT,
(byHKIMOHATIBFHAS TPYIITA, U30MEPHS,
TOMOJIOT U

be3 ommboK- «OTIMYHOY,
HE Ooiee 2
HETOYHOCTEH/OIMHOOK-
«XOpOIIOY, 3-4
HE3HAYUTEIIbHBIC
OLINOKH/HETOYHOCTH-
«YIAOBIIETBOPUTEIHHOY,
Ooiee 4 OIINOO0K-
«HEYIOBIETBOPUTEIHHO»

YCTHBIN (bpoHTATBHBII u
VHIUBHTyaJIbHBIN OTIPOC;

- OLIEHKA pe3yJbTaTOB IO 3aJaHHBIM
KPHUTEPUSM BBIOJIHEHNS 33/IaHUH Ha
n1abopaTopHBIX paboTax;

- OIIEHKa Pe3yJabTaTOB IO DPEIICHHIO
3aJja4 Ha HaXOXJCHHE MacCOBOI
JOMA W MOJSIPHOM KOHIIEHTpanuu

pacTtBopa;
- OIICHKA o BBIITOJIHEHUIO
Pa3HOYPOBHEBBIX 3aJlaHUM: pEHIeHUs
ypaBHEHUH, 3anucH LETIOYEK
peaKkuuit, MOATBEPKIAIOLINAX
XMMHYECKHE  CBOWCTBAa  BEUIECTB,
COCTaBJICHUE HU30MEpPOB

OpTraHU4YCCKUX BCIICCTB

OcHOBHbBIE 3aKOHBI XUMHH

dopmyIUpOBaHUE 3aKOHOB
COXpPAaHCHUA MacCChbl BCIIIECCTB )41
MOCTOSIHCTBA ~ COCTaBa  BEIIECTB.

YcraHoBKa NMPUYMHHO-CIIEICTBEHHOM
CBA3U MEXKIY COAECPKAHUEM ITHUX
3aKOHOB M HANHMCAHUEM XUMHUYECKUX
dbopMyn u ypaBHEHUH. YCTaHOBKA

3BOJIIOLIUOHHON CYLIHOCTH
MEHJICJICEBCKOMI W COBPEMEHHOM
(bopMyIHPOBOK NEPUOINYECKOTO
3aK0Ha . n. Meunneneesna.

OObscHeHne (PU3UYECKOTO CMEBICIIA
CHMBOJIHKH MIEPUOTUICCKOM
Ta0JIUIBI XUMUYECKUX dTIEMEHTOB [].
N. MenneneeBa (HOMEpOB dJIEMEHTA,
nepuoja, TPYONbl) M YCTAaHOBKA
MPUYNHHO-CJICICTBEHHOM CBSI3U
MEXIy  CTPOSHHEM  aToMa W
3aKOHOMEPHOCTSIMU WU3MEHCHUS

90-100 % mnpaBHUIBHBIX
OTBETOB — «5»;

70- 89% mpaBHUIBHBIX
OTBETOB — «4»;

50-69 % mnpaBHUIBHBIX
OTBETOB — «3»;

Menee 50 % - «2»

- OILIEHKA pE3yJbTAaTOB MO 3aJaHHBIM
KPUTEpUSM BBIIIOJIHEHUS 3aJaHUN Ha
1abopaTOpHBIX padoTax;

- 3a4er 1a00paTOPHBIX u
MPaKTUYECKUX paboT;
- BBINOJHEHHWE HWHIUBUAYAIHHOTO

TECTOBOI'O KOHTPOJIA
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CBOMCTB 3JIEMEHTOB U 00pa30BaHHbIX
VMU BEIIECTB B IIEPUOAAX U PYIIIAX.
XapakTepucTUKa 3JIEMEHTOB MaJbIX
u  OONpIIMX TMEpUOIOB MO UX
nojnoxxkenutro B Ilepuoanueckon
cucteme JI. 1. Menaeneera

OcHoBHbBIE TCOPHUHU XHUMHUH

YcraHoBka 3aBHCHMMOCTH  CBOMCTB
XMMHYECKHUX BEIIECTB OT CTPOCHUS
aTOMOB 00pa3yronx uX
XHUMHYCCKHX 3JIEMEHTOB.
XapakTepUCTUKA BAKHEUILNUX THUIIOB
XHUMHYSCKHX CBs3CH n
OTHOCHTEILHOCTH 3TOH THUIIOJOTHUH.
OOBscHEHNE 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT MX COCTAaBa U CTPOCHHS

KPUCTAJUTMYECKUX PELIETOK.
DopmyIUpOBKa OCHOBHBIX
MOJIOKEHUN TEOpUHU

AIEKTPOJUTUYECKON TUCCOLMAIUN U
XapakTepUCTUKa B  CBETE€  ATOH
TEOPUH CBOWMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COECIMHEHU.
DopmyIHpOBKa OCHOBHBIX
MOJIOKEHUH TEOPUM XHMHUYECKOTO
CTPOECHUS OpraHUYECKHUX
COCIIMHEHUN M XapaKTepUCTHUKA B
CBETE€ HOTOM  TEOpUU  CBOMCTB
OCHOBHBIX KJIACCOB OPTaHMYECKHUX
COETUHEHUN

be3 ommboK- «OTIMYHOY,
HE Ooiee 2
HETOYHOCTEH/OIMHOOK-
«XOpOIIOY, 3-4
HE3HAYUTEIIbHBIC
OLINOKH/HETOYHOCTH-
«YIAOBIIETBOPUTEIHHOY,
Ooiee 4 OIINOO0K-
«HEYIOBIETBOPUTEIHHO»

- YCTHBIN bpoHTANBHBIE U
VHIUBHTyaJIbHBIN OTIPOC;

- 3a4er 1a00paTOPHBIX u
MPaKTUYECKHUX PaboT;

- BBINOJHEHHWE HWHIUBUAYATHHOTO

TECTOBOI'O KOHTPOJIA

Ba:xHeiilnue BenecTsa U MaTepuabl

XapaKkTepuCcTUKa COCTaBa, CTPOCHUS,
CBOICTB, MOJYYCHHS W MPUMECHEHUS
BaxkHelmmx wmeramwioB (IA u I A
TPy, aTIOMUHHS, Keje3a, a B
€CTeCTBEHHO-HayyHOM TMpouie u

HEKOTOPBIX  d-2JIEMEHTOB) W WX
COCIMHECHUM. XapakTepucruka
COCTaBa, CTpPOEHHUH, CBOIICTB,
MOJTy4YEHUs u MPUMEHEHUS

BakHeWmux HemetawioB (VIII A,
VIIA, VIA rpynm, a takxe a3ora U
dbochopa, yraepoga €W KpEeMHHS,
BOJAOPOJA) M HUX  COECIUHEHUH.
XapakTepucTUKa cocTaBa, CTPOCHHUS,
CBOWCTB, MOJYYCHHS U MPUMCHCHHS
BaXHEHMIIINX KJIACCOB YIJIEBOJAOPOJIOB
(aKaHOB, NHKJIOATKAHOB, AJIKEHOB,
QIKWHOB, apeHOB) W WX Hamboee
3HAYUMBIX B HAPOJIHOXO3HCTBEHHOM
IJ1aHe MpEeICTaBUTENIEH.
AHanoru4sas XapaKTEePUCTUKA
BOXHEHIINX MPEICTaBUTENICH JPYTUX
KJIACCOB OPTaHUYECKUX COEIMHEHUI:
METaHOJa ¥ JTaHoJa, CII0XKHBIX

90-100 % mnpaBUIBHBIX
OTBETOB — «5»;

70-  89% mpaBHIBHBIX
OTBETOB — «4»;

50-69 9% npaBHIBHBIX
OTBETOB — «3»;

Menee 50 % - «2»

- OLIEHKA pe3yJbTaTOB IO 3aJaHHBIM
KPHUTEPUSAM BBIOJIHEHNS 33/IaHUN Ha
71a00paTOpHBIX paboTax.

- OIIGHKa Pe3yJbTAaTOB IO PEIICHHIO
3aJa4  Ha HAXOXICHHE MAacCOBOM
JOMA W MOJSIPHOM KOHIIEHTpanuu

pacTtBopa;
- OIICHKA o BBIITOJIHEHUIO
Pa3HOYPOBHEBBIX 3aJlaHUM: pEHIeHUs
ypaBHEHUH, 3aMucH LETIOYEK
peaKuuit, MOATBEPKIAIOLINAX
XMMHYECKHE  CBOWCTBAa  BEUIECTB,
COCTaBJICHUE HU30MEpPOB
OpPraHUYECKUX BEIECTB;

BBITIOJIHEHHE MUCbMEHHBIX
MPOBEPOYHBIX PabOT 1O TeMaM:
«BaJleHTHOCTS. Crenenn
OKHCIICHUS, «XapaKTepUCTHKA
JJIEMEHTAa o IIepuoanueckoit

cucteme JI.M.MengeneeBa», «Tumbr

XAMHYECKUX  pEaKUuiD», «Tunel
XUMHYCSCKHX CBS3CH,
«Peaknun HOHHOT'O oOMeHa,

«OCHOBHBIE KJIaCCHI HCOPTaHNYCCKUX
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3(pUpPOB, KUPOB, MBUI, AIbJETUOB
(bopmanbaeruaoB U aneTanbAeTHIA),
KETOHOB  (ameroHa), KapOOHOBBIX
KHCIOT (YKCYCHOM KHCIOTBI, JUIs
€CTECTBEHHO-HAYYHOI'O npodus
MpeCTaBUTe Jiel Jpyrux KIaccos
KHCJIOT), MOHOCaxapua0B (TJIIOKO3bl),

JMCaxapuJioB (caxapo3ssl),
MI0JINCAaXapU0B (kpaxmaina u
1EJUTIOJI03BI ), aHUITUHA,

aMHUHOKHUCIIOT, OCIKOB,

HCKYCCTBCHHBIX MW CHHTCTUUYCCKHX
BOJIOKOH, Kay4YKOB, IJIACTMACC

COCIMHEHUI, «H30mepsl u
TOMOJIOTH OpPraHUYECKUX BEIECTBY,
«Kucnopoacoaepxaiue
OpraHUYECKHUE COCAUHEHUSD)

-3a4eT 71a00paTOPHBIX u
MPaKTUYECKUX paboT;

- BBINOJIHEHME WHJIUBUIYaJIbHOTO

TECTOBOTO KOHTPOJIS;
- BBINIOJIHEHHE TECTOBBLIX 3aJaHUH IO
temam: «llepmoanyecknii 3akoH U
cucremMa JA.N. MeHneneeray,
«Ctpoenue BemiecTBa», «OCHOBHBIE
KJ1aCChI HEOPTraHUYECKHUX
COCTUHCHHIDY,
«B3auMocBs3p  MEKIY
OPraHNYeCKUX COCTUHEHUIN

Ki1aCCaMH

XUMHYeCKHH A3BIK H CHMBOJINKA

Hcnons3oBanue B ydeOHOUW ¥ | be3 ommbOOK- «OTIUYIHOY, | - OLICHKa o BBITIOJTHEHUIO
MpoeCCUOHATBHOW  JIEATEITLHOCTH | HE Oosee 2 | pa3HOYPOBHEBBIX 3aJaHUI: PEIICHUS
XUMHYECKHX TEPMHUHOB U | HeTOUHOCTEH/OmMnO0oK- YPaBHEHUH, 3aMnMucu LIENIOYEK
CUMBOJIMKA. Ha3BaHME M3YYEHHBIX | «XOPOIIOY, 3-4 | peakuuit, MOJTBEPKIAIOIINX
BEUIECTB [0 TPUBHAIBHOM WJIM | HE3HAUUTEIbHBIE XUMHYECKHE  CBOMICTBa  BEIIECTB,
MEXIYHapOAHOH HOMEHKJIAType | | OUIMOKN/HETOYHOCTH- COCTaBJICHUE HU30MEPOB
OTpakeHHE cocTaBa ITUX | «yJOBJIETBOPUTEILHOY, OpPraHMYECKUX BEIIECTB;

COETMHEHU N c nomouipio | 6onee 4 omuoOoK- | - BBITIOJTHEHUE MUCbMEHHBIX
XUMHAYecKnXx Qopmyn. OTpakeHHe | «HEYAOBIETBOPUTEIHLHO» | MPOBEPOUYHBIX paboT

XUMHUYECKHUX IPOLECCOB C IMOMOIBIO

YpaBHEHUU XUMHYECKUX PEAKIUN

XHMHUYeCKHE PeaKu

OO6mbscuenue cymHocTH xumuueckux | 90-100 % mpaBUIBHBIX | -OLIEHKA o BBIITOJIHCHUIO
MPOLECCOB. Knaccudukamus | oTBETOB — «5»; pa3HOYpPOBHEBBIX 3aJlaHHl: PEIICHUS
XUMHUYECKHUX peakiuil no pasnuunbiM | 70-  89% npaBUIBHBIX | ypaBHEHUH, 3aIucu LIEIIOYEK
MpU3HAKAM: 4YHMCIy M  COCTaBYy | OTBETOB — «4»; peakuui, MTOATBEPKIAIOIINX
MPOJYKTOB U PEareHTOB, TemioBoMy | 50-69 % mnpaBUIbHBIX | XUMUYECKHE CBOMCTBA  BEIECTB,
abdexty, HampaBmeHuto,  (dasze, | OTBETOB — «3»; COCTaBJICHHE HN30MEpPOB
HaJIMYUIO KaTajln3aTropa, u3MeHeHuro | meree 50 % - «2» OpPraHUYECKUX BEILECTB

CTENEHEH OKHCIEHUS DIIEMEHTOB,

00pa3ylIuX BeHIECTBAa. YCTaHOBKA
MIPU3HAKOB OOIIET0 M PA3JTMYHOTO B
THUIIOJIOTUH peakuui s
HEOPraHWYeCKOM U OpraHHuYecKOn
xumun. Knaccudukaiusi BEIeCTB U
MPOIECCOB c TOYKH 3peHust
OKHCJICHHUSA-BOCCTAHOBJICHHS.

CocraBieHrue ypaBHEHUU pEAKIHMN C
MOMOIIIBI0  METO/AAa  3JIEKTPOHHOTO
b6ananca. OOBsICHEHHE 3aBUCHMOCTHU
CKOPOCTH XMMHUYECKOM peakuuu |
MMOJIOKECHUS XHMHYECKOTO
paBHOBECHSI OT PA3IMIHBIX (PAKTOPOB

XHMUYeCKUI IKCTIEPUMEHT

BBIHO.HHGHI/IG XUMHUYECCKOT'O
IKCIIEPUMEHTA B ITOJTHOM
COOTBCTCTBUHA C Hp aBUJIaMHn
0€30I1aCHOCTH. HaGnronenue,

be3 ommboK- «OTIMYHOY,

HE Ooitee 2
HETOYHOCTEN/OINO0K-
«XOPOIIOY, 3-4

- OLIEHKA pe3yJbTaTOB IO 3aJaHHBIM
KPHUTEPUSAM BBIOJIHEHNS 33/IaHUH Ha
71a00paTOpHBIX paboTax.

- OIIGHKa pPe3yJbTAaTOB MO PEHICHHIO

28




duKcanus M ONMHCAHHWE DPE3yJIhTATOB
MIPOBEACHHOIO KCIIEPUMEHTA

HC3HAUYHUTCIIBHBIC
OIINOKN/HETOYHOCTH-
«YIIOBJIETBOPUTEIILHO,
Ooiee 4 OIINOOK-
«HEYAOBJIIETBOPUTEILHO)

3a1a4  Ha HaXOXKIEHHWE MacCOBOU
JOJIM W MOJIAPHOM KOHIIEHTpAIuu
pactBopa

Xumunyeckas HHpopmanus

ITpoBenenue CaMOCTOSITEJILHOTO
MOUCKAa XMMHUYECKOH MHpopManuu c
UCIOJIb30BAHUEM pa3INYHbIX
UCTOYHUKOB  (HAYYHO-TIOMYJISAPHBIX
U3JIaHUH, KOMIIbIOTEPHBIX 0a3
NaHHbIX, pecypcoB  MHTepHera).
Hcnonb3oBanue KOMITbIOTEPHBIX
TEXHOJIOTUH  ansi  o0paboTKH U
nepeaayn XUMUYeCKoi MHpopManuu
U €€ TPEACTaBICHUS B Pa3IMYHBIX
hopmax

be3 ommboOK- «OTIUYHOY,
HE Ooiee 2
HETOYHOCTEH/0INO0K-
«XOPOLLIOY, 3-4
HE3HAYNUTEILHBIE
OIIMOKH/HETOYHOCTH-
«YIOBJICTBOPUTEITHHOY,
Ooiee 4 OIIIMOOK-
«HEYIOBJIECTBOPUTEIIBHO»

- BBIMOJIHCHHE PACYCTHBIX 3a/Ja4 10
XUMHUYCCKUM ypaBHeHI/I}IM 148
dbopmymnam;

-IIPOBEPKA CaMOCTOSITEIIBHON PaOOTHI
oOydJaronmxcs

Pacyersl 10 XUMHYECKHM (pOPMYJI1aM M YPaBHEHUAM

YcraHoBka  3aBUCUMOCTH  MEXKIY
KA4eCTBEHHOM W KOJWYECTBECHHOM
CTOpPOHAMHU XHMUYECKHX OOBEKTOB H
mpoueccoB. PemieHue  pacdeTHBIX
3a/1a4 0 XUMHUYECKUM (dopMmynam
YpaBHEHUSIM

90-100 % mnpaBHUIBHBIX
OTBETOB — «5»;

70- 89% mnpaBHUIBHBIX
OTBETOB — «4»;

50-69 % mnpaBHUIBHBIX
OTBETOB — «3»;

Menee 50 % - «2»

- OIICHKA PEe3y/IbhTAaTOB MO PEUICHUIO
3a1ad  Ha HaxXOXKIEHHWE MacCOBOU
JOJIM W MOJIAPHON KOHIEHTpAIuU

pacTBopa;
- OLIECHKa  TI0 BBIITOJIHEHUIO
Pa3HOYPOBHEBBIX 3aJaHUN: pELLICHUs
ypaBHEHUH, 3aIucH LETIOYEK
peakuui, MOATBEPKAAIOIINX
XUMUYECKHE  CBOWCTBA  BEIIECTB,
COCTaBJIEHUE HU30MEPOB

OpTraHNM4YCCKUX BCIICCTB

IIpodguibHOe U NPOoeCcCHOHATBHO 3HAYUMOE COACPKAHME

OOBbscHEHNE XMMUYECKHMX SBJICHUH,
MPOUCXOJSIINX B MPHUPOAE, OBITY H

Ha npousBoacTBe. OmnpeaerneHue
BO3MOKHOCTEN IPOTEKAHUSA
XUMHYECKHUX MpEBpAILCHUI B

pa3nuuHbIX ycioBusx. CoOmroneHue
MpaBWJI JKOJIOTUYECKU TI'PAMOTHOTO
MOBEJCHUS B OKPYXKAIOLIEH Ccpene.
OneHka  BAMSHHUS ~ XUMHYECKOIO
3arpsi3HEHUS] OKpYKarolel cpeabl Ha
OpraHM3M YeJIOBEKa U JIPyrue KUBbIE

opranusMmel. CoOmoeHre MpaBuil
0€e3011acHOT 0 oOpareHus c
TOPIOYUMHU u TOKCHYHBIMHU
BEIIIECTBAMH, 1a60paTOPHBIM
o0opymoBaHuEM. [ToaroroBka
pacTBOPOB 33aJaHHON KOHIICHTPAIUU
B OBITY W Ha MPOU3BOJCTBE.
Kputnueckast orieHKa J0CTOBEPHOCTH
XUMHYECKON uHopManuy,
MOCTynarnen u3 pa3HbIX
HMCTOYHHUKOB

be3 ommboOK- «OTINYHOY,
HE Ooiee 2
HETOYHOCTEH/0INnO0K-
«XOPOLLIOY, 3-4
HE3HAYNUTEILHBIE
OIIMOKH/HETOYHOCTH-
«YIOBJICTBOPUTEITHHOY,
Ooiee 4 OIIIMOOK-
«HEYIOBJIECTBOPUTEIIBHO»

- aHaJIM3 HCCIEeI0BATENbCKUX PadoT:
BeipamuBanue KPHUCTaJIOB u
MIPUMEHEHHUE ux B nu3anHe
UHTEphEpay

3ammra  pedeparoB:  «3HAUCHHE
VIJIEBOJOB B KU3HU  YEJIOBEKAY,
«XUMHSI B KOCMETHKE», «XUMHS B
OBITY», «MBUIOBAPEHHUE»
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Kontpoas ¢popMupyembix npoecCHOHATBHBIX U 00IIIUX KOMIIETEHIIH

dopmMupyemblie
npogeccuoHaIbHbIe W 00uIHeE
KOMIIeTeHIIHH

®opMBbI M MeTOAbI KOHTPOJISI ¥ OLIEeHKH Pe3yJIbTATOB 00y4eHus!

I[IK 1.2 OcymectBasats cOop,
CUCTeMAaTH3allui0 ¥ aHau3
TaHHBIX, HEOOXOJMMBIX  JUIS
pa3paboTKu TEXHUYECKOTO
3aaHus TU3aiH-TIPOJYKTA.

Paspabomra u evinoninenue npoekmos, vlnonneHue u ogopmienue
1abopamopHulx pabom

IIK 2.3 Pa3pabarbiBaTh au3aiiH-
MakKeT Ha OCHOBE TEXHUYECKOI'O

Paszpabomxa mecmosvix 3adanuii

3aJlaHusl.

OK 01. Bsibupare crnoco0sl | IIpogepka camocmosmenbHol pabomsl 00YV4arOUuxcs,

pelieHus 3agau | Qyenka pe3ynbmamos 6bINOJIHeHUs UCCIe008ameNbCKUX pabom no
npogeccuoHaTbHON YueOHbIM dleMeHmam

ACATCIIBHOCTH NPUMCHUTCIIBHO K
Pa3JINIHBIM KOHTCKCTaM

Ananusz pezyromamos HaOI00eHUss (N0 3A0AHHBIM NOKA3AMeNsIm) 3d
0eAmenbHOCMbIO CIMYOEHMO8 8 Npoyecce GbINOJIHEHUS. UMU Y4eOHbIX
3a0anuil

OK.2  OcymecTBisiTh  MOUCK,
aHaJIN3 51 WHTEPIPETAIINIO
nH(popManuy, HEOOXOAUMOM IS

Paboma ¢ UHMEpHem-uCmo4YHuKamu. Buvinonnenue PA3HOYPOBHEBLLX
3610617—!1/[12, ywacmue 6 IJSKcnepumenmax, Haytmo—ucwze()oeameﬂbcmx
npoekmax

BBITIOJTHEHUS 3a1au

npodeccroHanbHOM

JIeSITeNIbHOCTH

OK.3 [LmanupoBath u | [loocomosxka coobwenuii. Pewenue HecmanOapmuuvix HpoOOIeMHBIX
peann30BbIBATh coOcTBeHHOE | 3a0anuii. [loocomosxka npoekmos

npodeccnoHanbHOE u

JIMYHOCTHOC PAa3BUTHC

OK.4 PabGoTtaTb B KOJIJIEKTHBE,
3 HEKTUBHO
B3alMOJCHCTBOBAThL C
KOJUIETaMH, PYKOBOICTBOM,
KJIMCHTaMH.

Ananuz cmenenu ywacmusi ooOyuarowe2ocs 6 pabome MAalbIMU
epYynnamu ¢ yeavto 8vloopa 3¢hghekmusHo2o peutenus nOCmagieHHOU
3a0a4u

OK.6 IIposBasATH Tpa’kIaHCKO-
MATPHOTHIECKYIO MTO3HIINIO,
JEMOHCTPHPOBATh  OCO3HAHHOE
ITOBEIEHUE Ha OCHOBE
0011IeUeIOBEUeCKHUX LIEHHOCTEH

Iloocomoexa coobwjenuil. Pewenue HecmanoapmHuulx npoOIeMHbIX
3adanuii. [Ipopabomka unmeprem- UCMOYHUKOS

OK.7 ConelicTBOBaThL
COXPaHCHHIO OKpY KaroIien
Cpelbl,  PecypcocOepeReHHIO,
3¢(}eKTHBHO  JEWCTBOBAaTH B
YpPE3BBIYANHBIX CHUTYAIUSIX

Paspabomka u vinoinenue npoekmos, 6blnOJIHeHUe U OhopmieHue
1abopamopHuix pabom

OK.8 MHcnonb3oBarh cpencrsa

Gu3rUecKoil  KyIbTYpbl ISt
COXpaHEHUs U  YKpCIUICHUA
3I0POBBSI B nporecce
npodeccroHanbHOI

AEATEIBHOCTH W TOJJCPIKAHUE
HE00X0AUMOTO YPOBHS
(U3M9IECKOl MOrOTOBICHHOCTH

Buinonnenue npakmuyeckux u 1a00pamopHuix pabom

OK.9 Hcnonb3oBarhb

Bovinonnenue pasHoypoeHesuix 3a0anull, yyacmue 6 uzpax, npoeKmax
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MH(POPMAIIMOHHBIE TEXHOJIOTUHU B

npodeCcCuOHATBHON

NEeSTEIbHOCTH

OK10. [Monb3oBatbest | Paboma co crosapsamu, cnpagounbim Mamepuaiom
npodeCcCuOHATBHON

JOKyMEHTaluen Ha

roCy/1apCTBEHHOM U

WHOCTPAHHOM SI3bIKaxX

OKI11. [TnanupoBath | Pewenue u ananrus 3a0ay. 3auuma npoexmos
MpeANPUHUMATENBCKYIO

NesITeNIbHOCTD B

npodeccuoHaIbHON cdepe
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5. BOSMOKHOCTH UCITOJIb30OBAHUS ITPOT'PAMMBI B /IPYT'UX OII
Pabouas mporpamma yueOHON AUCITUTUIMHBI « XUMHS» MOXKET ObITh HCIIOJIB30BaHA
npu peanmzanuu [IOOII no cnenmansHocTH 54.02.01. JIu3aiix (1o oTpaciisim)

Pa3paboTumnkmu:
I'BIIOY NO «AIIDT» MperoaBaTesb B.C. Ko3bipeBa
mecmo pa6ombl 3aHumaemas ()OﬂDfCHocmb uHuyuasl, ¢aMMJZM}l
PeneH3eHTnI:
T'BITIOY HNO «AIIDT» npeaceaaTeNb UKIOBOW KOMUCCUH
OOIIMX TYMaHUTAPHBIX U COIUATIBHO- B.II. KoukypoBa
SKOHOMHYECKUX JTUCITHAIIINH
Mecmo pabomul 3anumaemdas OOANCHOCHb UHUYUATBL, pamunus
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