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peaiM3anu OCHOBHOW TpodecCHoHanbHOM oOpa3zoBarenpHOU mporpamMmbl CIIO Ha 6a3e OCHOBHOTO
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COJAEP)KAHUE
[TACIIOPT PABOYEM ITPOI'PAMMBI YUEBHOM JUCLIUIIJIMHEI BJI. 07 XUMUS

CTPYKTYPA U COJEPXXAHUE YYESHOU JIUCIIMITJIMHEI
YCJIOBUS PEAJIM3ALIMM YUEBHO! JIMCLIUTIIMHBI

KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHU



1. TIACHOPT PABOUYEIl MPOrPAMMBI YUEBHOM JUCHUIIJIMHBI
B/ 07 XUMMS

1.1. ObsacTh IPUMEHEHHUsI MPOTrPaAMMBbI:

Pabouass mporpamma 00meo0pa3oBaTebHON Y4eOHOW AUCHUILTUHBI XUMHS SIBISICTCS YaCThIO
porpamMMbl  MOATOTOBKH CIICIUAIMCTOB CpeAHEro 3BeHa B cooTBerctBUuM ¢ DPI'OC 1o
cnerranbHocTH CITIO 09.02.05 [puknannas nadpopMaTuka (TI0 OTPACIISIM).

1.2. Mecto y4eOHOIl TMCUMIUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKHM CHEIUATNCTOB
CpeIHero 3BeHa: JUCIMILIMHA BXOJUT B LMK 00111€00pa30BaTEe/IbHBIX AUCIUILINH.

1.3. Hean u 3a1a4uu y4eOHOH AUCHUIIMHBI - TPeOOBAHUS K pe3ybTaTaM OCBOEHHUSI YUeOHOM
AUCUMIIHHBI:

Copneprxanue yueOHOM TUCHUIUIMHBI XUMUS HAIIPABICHO HA JOCTH)KEHUE CIIETYIOLINX

neJe:

* ¢hopMHpOBaHKE Y 00YyHAIOUIMXCS LEIOCTHOTO MIPEJCTABICHNUS O MUPE U POJIM XMUMUU B CO3JIaHUU
COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHBI MHUpA; YMEHHUS OOBACHATH OOBEKTHI M IPOLECCHI
OKpy’Karoliel NeCTBUTEIbHOCTU: IPUPOJTHOM, COLMAIBHON, KYJIBTYpHOH, TEXHUUECKOM cpesibl, —
WCIOJIB3YS ISl 3TOr0 XMMHUYECKNE 3HAHUS;
* pa3BUTHE y 00yUarOIIKXCsl YMEHUHN pa3anyaTh (PakThl U OLIEHKU, CPABHUBATH OLIEHOYHBIE BHIBOJIBI,
BUJIETh UX CBSI3b C KPUTEPUSIMU OLIEHOK U CBSI3b KPUTEPUEB C OIPE/IETICHHON CUCTEMOMN LIEHHOCTEH,
(bopMyIMpOBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;
* nproOpeTeHre 00yJYaroIUMUCS OTbITa PAa3HOOOPa3HON e TETFHOCTH, TIO3HAHKS U CAMOIIO3HAHNS;
KJIIOYEBBIX HaBBIKOB, UMEIOIIMX YHHBEpPCAJIBbHOE 3HAUYEHHUE JUIS PAa3JIMUHBIX BUIOB AEATEIbHOCTU
(HaBBIKOB pEUICHUsI MPOOJIeM, IPUHATHS PEUICHUH, MOUCKa, aHAM3a U 00paboTKM MH(pOpMaLuH,
KOMMYHHUKATHBHBIX HaBBIKOB, HaBBIKOB M3MEPEHHH, COTPYIHUUYECTBA, OE30MacCHOI0 OOpalleHHs C
BELIECTBAMU B IIOBCEAHEBHON KHU3HU).

B pe3ynbrate ocBoeHUs yueOHON AUCHUIUIMHBI CTYIEHT J1OJDKEH

3HaAMmMb:

. gavicHeliue Xumuueckue NOHAMUA. BEIIECTBO, XUMUYECKUN 3JEMEHT, aToM, MOJIEKyIa,
OTHOCHUTEJIbHBIE aTOMHAs! U MOJIEKYJISIpHAsl Macchl, HOH, aJUIOTPONUS, U30TOIbI, XUMUYECKas! CBA3b,
3JIEKTPOOTPHUIIATEIBHOCTh, BaJIEHTHOCTh, CTENICHb OKHUCJIECHUS, MOJIb, MOJISIpHAsl Macca, MOJSPHBIN
00BbeM Tra3000pa3HBIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOIO M HEMOJIEKYJISPHOIO CTPOEHHS,
pacTBOPBI, DJEKTPOJUT U HEIIIEKTPOJIMUT, 3JIEKTPOJIUTHYECKas AUCCOLMAIMS, OKHCIUTEIb U
BOCCTaHOBHUTEJb, OKHCIIEHUE U BOCCTAHOBJIEHUE, TEIIOBOM 3D (PEKT peakiiu, CKOPOCTh XUMHUYECKON
peakiuM, KaTajlu3, XMMHYECKOe PpaBHOBECHE, YIJIEPOJIHBIA CcKejleT, (yHKIMOHAJIbHAs TpYIIIa,
M30MepHsl, TOMOJIOTHS;

. OCHOBHble 3AKOHbl XUMUU: COXPAHEHUs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa BEIIECTB,
[Iepnonnueckuit 3akoH [[.1. Menneneena;

. OCHOBHble Meopuu  XUMUU: XUMUYECKOW CBS3HM, 3JIEKTPOJUTUYECKON JMCCOLMAIMH,
CTPOCHUS OPTaHMYECKUX U HEOPTAaHUYECKUX COETMHEHHIA;

. gavicHeliuiue geujecmea u Mamepuaivl. BaXXKHEHIINEe METAIJIbl U CIIJIaBbl; CEpHasi, COJsHAs,
a30THasl U YKCYCHasi KHUCIJIOTBI; OJIarOpOJIHBIE Ta3bl, BOJIOPOJ, KUCIOPOJ, TajOreHbl, LIETOYHbIE
METaJUIbl; OCHOBHBIE, KUCIIOTHBIE U aM(OTEpHBIE OKCUABI M THJIPOKCUIBI, IIETOUYH, YIIEKUCIBINA 1
yrapHbIi ra3bl, CEpHUCTBHINA ra3, aMMHaK, BOJa, MPUPOAHBIA ra3, METaH, 3TaH, STHJICH, alleTUJIEH,
XJIOpUJI HaTpHsl, KapOOHAT U rHApoKapOOHAT HATpHs, KapOoHaT U pocdat Kanplus, OEH301, METaHOJI
U 3TAHOJI, CJIIOXKHBIE 3(UPBI, KUPbBI, MbUIa, MOHOCAaxXapuibl (TJII0KO03a), JAHcaxapuabl (caxaposa),
nosiMcaxapuipl (Kpaxmaia M IeJUIH0J03a), aHWJIWH, aMHUHOKHCIIOTHI, OEJIKH, HCKYCCTBEHHbIE U
CHUHTETHYECKUE BOJIOKHA, KAy4yKH, IJIaCTMACCHhI;

ymembw:
. Ha3b16amy: U3yYEHHBIE BEIIECTBA M0 TPUBUAIBLHON WM MEKyHAPOIHON HOMEHKIIATYPE;
. onpeodensimb: BAJICHTHOCTh M CTENEHb OKHUCICHUS XHUMHYECKHX DJIEMEHTOB, THII

XUMHUYECKOM CBS3U B COCAMHCHUAX, 3apsdd HWOHA, XapaKTep CpCAbl B BOAHBLIX pacTBOpax



HEOPraHWYECKNX U OPraHWYECKHUX COECIMHEHMM, OKHCIHUTENb U BOCCTAHOBUTENb, IPUHAIICKHOCTD
BEILIECTB K pa3HbIM KJlaccaM HEOPTraHUYECKUX U OPraHUYECKUX COCTUHEHUN;

. Xapaxmepu306amby: 3JIEMEHTbl MajbIX MEPUOJOB MO HUX MOJOKEeHHIO B [lepuogmueckoit
cucteme [[.M. MeHnpaeneeBa; oOIIMEe XMMHYECKHE CBOWMCTBA METAJNIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKMX W OpPraHUYECKUX COEIMHEHMI; CTPOCHHE W XHUMHUYECKHE CBOMCTBA
M3yYEHHBIX HEOPTaHUUECKUX U OPraHUYECKUX COCTMHEHU;

. 00bACHAMb: 3aBUCUMOCTh CBOMCTB BEILIECTB OT HUX COCTaBa M CTPOCHMS, MPUPOITY
XUMHUYECKOH CBSI3U (MOHHOM KOBaJICHTHOM, METAJUIMUYECKOM U BOJOPOJAHOM ), 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOHN peaklMy U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI OT Pa3IMYHBIX (PaKTOPOB;

. BbINONHAMb XUMUYECKUL IKChepuMeHm. TI0 PaCIIO3HABaHHUIO Ba)KHEHIINX HEOPraHUYECKUX
Y OPraHUYECKUX COETUHEHUH;
. npo6oOUmsb: CaMOCTOSTENBHBI MOMCK XUMHUYECKOW HH(GOpMAIMKA C HCIOJIb30BaHUEM

Pa3IMYHBIX UCTOYHHUKOB (HAYyYHO-TIONYJSPHBIX W3/IaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
WuTepHeTa); UCIOIb30BaTh KOMIIBIOTEPHbBIE TEXHOJIOTHH Il 00OpaObOTKH U TMepeiadn XUMHUYECKOH
nH(pOpMaLIUY U ee MPEACTaBICHUS B pa3InyHbIX (popmax;

. €843b16aMb: N3YYCHHBIN MaTepuall CO CBOEH MPO(EeCCHOHATBHON IEATETbHOCTHIO;

. peuiams. pacueTHBIC 3a/1a4M 10 XUMUYECKUM (OpMyTiaM U YpaBHEHUSIM;

Hcnonvzosamv npuobpemennvle 3HAHUA U YMEHUS 6 NPAKMUYECKOU OesimenbHOCU U
NOBCEOHEBHOU HCUSHUL:

. JUIs OOBSCHEHUS XHMHUYECKUX SIBJICHHUM, NPOUCXOAIIMX B IpHUpone, ObITY U Ha
MIPOM3BOJICTBE;

L] OIpeaAciCHUd BO3MOKHOCTH IPOTCKAHHUA XHUMHUYCCKUX HpeBpameHHﬁ B Ppa3jIMYHBbIX
YCIIOBUSIX M OLICHKH UX TOCIIC/ICTBHIA;

. IKOJIOTMYECKU TPAMOTHOT'O MTOBEJICHHUS B OKPYKAIOILEH cpeie;

. OLICHKH BJIUSHHS XUMUYECKOTO 3arpsi3HEHUS OKPYIKAFOIICH CPe/bl Ha OPraHnu3M YeI0BeKa U
JIPYTU€ )XUBbIC OPraHU3MBbI;

. 0e30MmacHOro oOpalieHus] ¢ TOPIOYUMH W TOKCHUYHBIMH BEIIECTBAMH U JIaOOpaTOPHBIM
o0opyoBaHUEM;

. MPUTOTOBJICHHS PACTBOPOB 33 JAHHON KOHIICHTPAIMH B ObITY M Ha POU3BO/ICTBE;

. KPUTUYECKOW OIIEHKH JOCTOBEPHOCTH XHUMHUYECKON HWH(MOpMAIMU, TMOCTYIMAIIeH u3

Pa3HbIX UCTOYHUKOB.

1.4. PexoMeHayemoe KOJHYECTBO YAaCOB HA OCBOCHHE TMPOrpamMMbl y4eOHOM
AUCHUTLINHBI:
MaxkcuMmanbHas ydyeOHas Harpys3ka oOydaromierocs - 117 yacos, B TOM 4HcIe:
- o0s13aTenbHas ayIUTOpHAs ydeOHast Harpy3ka o0ydaromierocs - 78 4acos;
- caMoCTosTeNbHast paboTa 00y4aroierocsi 1 KOHCYIbTaluu - 39 yacos.



2.CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCIUATLJIMHBI

2.1. O0béM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHOIl padoThI

Buj yueoHoii padoThi O0beM yacoB
MakcumanbHas yyeOHas Harpy3ka (Bcero) 117
O0si3aTe/IbHASI Ay TUTOPHASI HATPY3Ka (BCero) 78

B tom umcie:
1a00paTOpHBIE 3aHATHUS -
IPAKTUYECKHUE 3aHSITUS 20

CamocrosiTeibHas padoTa CTy1eHTOB 39
U KOHCYJIbTAUMHU

Ilpomesrcymounasa ammecmayusn 6 cCOOMeemMcmauu ¢ y4eoOHvIM niaHoM no
cneyuanvHocmu 6 hopme oughgpepenyuposannozo 3auema




2.2. TemaTn4yeckoe NVIAHUPOBAHUE U COAepkaHMe YUeOHoi qucunmiuabl XUMUA

o YposeHsn
HanmenoBanmue CopneprkaHue y4eGHOT0 MaTepHaJia, 1adopaTopHble M MPAKTHYECKHE 3aHITHS, CAMOCTOSITeIbHAs padoTa O0BéMm yacoB
pa3ziesioB U TeM ob0yuamommuxcs yepoetus
1 2 3 4
Paznea 1. OBIIASA 1 HEOPTAHUYECKASA XUMUSA
Coneprkanne yqeOHOTO MaTepHaa
Beenenue Hay4nble MeTOIbI HO3HAHMS BEIIECTB U XUMHUYECKUX SIBICHUH. POJIb SKCIIEpUMEHTA 1 TEOPUH B XUMHHU. MOIeTUpOBaHIE 1 1
XMMHYECKHX MTPOIIECCOB.
Tema 1.1. Copneprxkanne yaeOHOr0 MaTepuania
OcHOBHBIC IOHATHSA OcHoBHbIe xXuMHYecKkHe NOHATHSA. BemecTBo. Atom. Monekyna. XuMmudeckuit aneMenT. Amtotponust. Ilpoctsie
¥ 32KOHbI XUMHH 1 | u cnoxuele BemecTBa. KauecTBEHHBIM U KOJNMYECTBCHHBIA COCTAB BEIIECTB. XHUMUYCCKHE 3HAKH U (HOPMYJIBL 1 1.2
OtHocHUTEeNbHBIC aTOMHAsI M MOJIEKyJIsipHast Macchl. KosmaecTBo BemecTna. '
2 | OcHoBHBIE 3aKOHBI XUMHH. CTEXHOMETpHsA. 3aKOH COXPaHEHHS Macchl BEUIECTB. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB MOJIEKYISIPHON CTPYKTYpHl. 3aKOH ABOTaipo U CIEICTBHSI U3 HETO.
Camocmosmenvhas paboma Nel «Pacuemnvie 3a0ayu HA HAXONCOEHUE OMHOCUMENLHOU MONEKYIAPHOU MACCyL, 2 3
onpeoeienue Maccosol 00NU XUMUYECKUX DIEMEHNO0E 8 CILOJUCHOM Geujecmeae)
Tema 1.2. Copepxanne yaeOHOTO MaTepuaia
Ilepuoanyeckuii 3aKoH U 1 | lMepuoanueckuii 3axkon [I. . MenpneneeBa. Otkpeitue J[. M. MenneneeBbim llepnonndeckoro 3akoHa.
IHepuonnyeckas cucrema Ilepronndaeckuii 3axoH B popmynupoBke [. M. Menneneera. Ilepunoanueckast Tabnuia XMMUYIECKUX JIEMEHTOB
XHMHUYECKHX — rpaduueckoe 0ToOpaXkeHHe MepUoIUIeCcKoro 3akoHa. CTPpyKTypa NepuoANIEeCKON TabIHIIbI: TIEPHOIBI (MaJIble
ajaementos . H. u OoJpIKe), TpyNITsl (TIaBHAS ¥ TOOOYHAS).
MenjiesieeBa u cTpoenue 2 | Crpoenne aroma u I[lepuoanuecknii 3axon /1. U. MenaesieeBa. ATOM — CII0OXHas yacTuua. Sapo (IpoToHbI 1 2 12
aroma HEHTPOHBI) U NIEeKTpoHHAsA o0ojouka. M3oTomsl. CTpoeHHe 3MEeKTPOHHBIX 000JI0YeK aTOMOB 3JIEMEHTOB MaJIbIX
niepro1oB. OCOOEHHOCTH CTPOSHHUS IICKTPOHHBIX 000I0UEK ATOMOB 3JIEMEHTOB OOJIBIITNX MTEPHOJI0B (TIEPEXOTHBIX
aneMeHTOB). [loHsATHE 00 OpOMTANAX. S-, p- ¥ d-opOuTaNH. DIEKTPOHHBIE KOHOUTYPAIIUH aTOMOB XUMHUYECKIX
anemenToB. CoBpemeHHas ¢opmynupoBka Ilepmoandeckoro 3akona. 3HaueHue llepHoIMUEcKOTO 3aKoHa |
[Mepropnueckoii cucreMbl XuUMUuUeckux anemeHToB [I. M. MeHnneneeBa miist pa3BUTHS HAayKHM M HOHHMAaHUS
XMMHUYECKOH KapTHHBI MHUpa.
Ilpaxmuueckoe 3auamue Nel «Onekmponnoe cmpoenue amomosy 2 2
Camocmosmenvhas paboma Ne2 «Cocmasnenue 31eKMPOHHLIX NEKMPOSPAPUUECKUX @DOpMyn amomos 2 3
XUMUYECKUX DJIEMEHIO8).
Tema 1.3. Copepxanne yaeOHOT0 MaTepuaa
CrpoeHue BelecTsa. 1 | MonHasa xumu4eckas cBsi3b. KaTnoHsI, nX 00pa3oBaHNe U3 aTOMOB B pE3yJIbTaTe MPOIIECCa OKUCICHNS. AHHOHHI,
nx oOpa3oBaHME U3 ATOMOB B pe3yJIbTaTe MpoIiecca BOCCTAHOBIECHUS. FIOHHas CBA3b KaK CBA3b MEXIY KaTHOHAMU
U aHHOHAMH 3a CYET IEKTPOCTATHUECKOro MpHTshKeHHA. Kiaccudukaiwys MOHOB: MO cocTaBy, 3HAKy 3apsja,
HAJIMYUIO THAPAaTHOW 00onouku. MoHHBIE KpucTamindeckue pemerkd. CBOICTBa BELIECTB C MOHHBIM THIIOM 1 12
)

KPHUCTAJJTNYECKON PEIIEeTKH.

2 | KopajileHTHasi XuMU4ecKasi CBsi3b. MeXxaHH3M 00pa3oBaHUS KOBAJICHTHOH CBs3M (OOMEHHBIH W TOHOPHO-
aKIENTOPHBIN). DIEKTPOOTPUIATEIPHOCTh. KOBaJICeHTHBIE TIONSIpHAs W HEMOJSIpHAs CBsA3W. KpaTHOCTH
KOBaJICHTHOM CBsI3UM. MOJIeKyJIsipHble M aTOMHBIE KpHcTajuinyeckue pemeTku. CBOHCTBa BeEIIECTB C
MOJIEKYJISIPHBIMU M @aTOMHBIMU KPUCTAJUIMYECKUMU PEIIETKAMHU.




Meraniuyeckasi cBsi3b. MeTaulMueckass KpUCTAJUITMUECKAsi PelleTKa U MeTaJuIndecKass XUMUYEecKasi CBSI3b.
du3nyecKkne CBOMCTBA METAJIOB.

4 | ArperaTHble COCTOSIHHS BellleCTB ¥ BOJOPOIHASA CBA3b. TBepaoe, )KUAKOE U Ta3000pa3HOE COCTOSHIS BEIIECTB.
[lepexox BemecTBa U3 OJHOTO arperaTHOTO COCTOSTHHA B Apyroe. BomoporHas CBA3b.
5 | Yucrsle BemecTBa U cMecu. [TorsTHe 0 cMecn BemecTB. ['oMoreHHbIe u rereporenHsie cmecu. CocTtaB cMecei: 2 12
00BEMHAs1 1 MACCOBAs JI0JI KOMIIOHEHTOB CMECH, MAacCOBasl OIS IPUMECEH. '
6 | Aucnepcubie cucrembl. [loratne o aucmepcHoit cucreme. JlucmepcHas ¢as3a W AWCHEPCHOHHAs Cpena.
Knaccndukarus mucnepcHbix cucteM. [ToHATHE 0 KOJUTOMIHBIX CHCTEMaX.
Camocmosmenvrasn paboma Ne 3 « Hucmoie seujecmsa u cmecuy 2 3
Py6exxnbiii KOHTpoab Nel (1 cemecTp) 1 3
Tema 1.4. Copneprkanne yaeOHOr0 MaTepuania
Boaa. PacTBopbl. 1 | Boma. PactBopsl. PactBopenme. Boma kak pactBopurens. PactBopumocTts BemecTB. HacrimieHHbIE, 2 12
PacrBopennue. HEHACHIIICHHEIE, IEPECHIIIICHHBIC PACTBOPEL. 3aBUCHMOCTh PACTBOPUMOCTH Ta30B, )KAIKOCTEH 1 TBEPABIX BEIICCTB '
OT pa3IMYHBIX PakTOpoB. MaccoBasi 10JIsl pACTBOPEHHOTO BEIIECTBA.
DJIeKTPOIMTHYECKAS 2 | DIeKkTpoauTHYECKAS AMCCONMALHUA. ODIEKTPOIUTHl U HEIIEKTPOIUTHL. DJICKTPOIUTHUYECCKAS IUCCOIUAIINS.
aucconmanus. MexaHu3MBbl 3JEKTPOJMTHUYECKON JUCCOIMALMU JJIS BEIIECTB C Pa3IWYHbIMM THUIIAMU XHMHUYECKON CBS3H.
I'unpaTupoBaHHBlE M HETMIPAaTHPOBaHHBIE MOHBI. CTeNeHb 3MEKTPONUTHUECKOW nuccormanuu. CuibHBIE U 2 1,2
cnabple MeKTpoauThl. OCHOBHBIE TOJIOKEHHUS TEOPUU 3JIEKTPOIUTHYECKOH aucconmanuu. KucioTsl, ocHOBaHUA
1 COJIM KaK 3JICKTPOJIUTHI.
Ipakxmuueckoe 3auamue N2 «IIpucomosnenue pacmeopos 3a0anHOU KOHYEHMPAYUU» 2 2
Camocmosimenvras paboma Ned « Cocmagnenue cxem 371eKmpoau3ay 2 3
Camocmosmenvhas paboma NS [loocomoska npesenmayuii no memam: «Oxpana okpysxcarowei cpeovl Om
XUMUYECK020 3azpsazneHusn», «Konuuecmeennvie Xxapaxmepucmuku 3d2psA3HeHUs OKpyxcaroueu cpeovly, «3awuma 2 3
030H08020 IKPAHA OM XUMUYECKO20 3a2PSA3HEeHUsAY (N0 8b100pY)
Tema 1.5. Copneprxanue yaeOHOro MaTepuania
Kaaccnpukanus 1 | Kucaorbl W uxX cBoiicTBa. KUCIOTBI KakK AJNEKTPONHTH, WX KIACCH(PHUKAIMSA TI0 Pa3IAYHBIM IPU3HAKAM.
HEOPraHM4ecKuX XUMHIYECKHE CBOHCTBA KHCIOT B CBETE TEOPHH AIICKTPOIUTHYECKOW mwcconuanmu. (OcoOeHHOCTH
COeIMHEHMI M MX CBOMiCTBA. B3aMMOJICHCTBHS KOHIICHTPUPOBAHHOW CEPHON M a30THON KUCIIOT ¢ MeTaiaMu. OCHOBHBIE CLIOCOOBI TIOTYYICHUS
KHCJIOT.
2 | OcHoBanusa u ux cBoiicTBa. OCHOBaHHS KaK DJICKTPOJUTHI, UX KIACCH(MUKALUS MO PA3IMYHBIM IIPU3HAKAM.
XUMHYCCKUE CBOWCTBA OCHOBAaHHA B CBETE TEOPHH JJCKTPOJIUTUYECKON JUCCOIUanuu. Pa3noskeHue 2 1,2
HEPaCTBOPHUMEIX B BOJIc OCHOBaHHN. OCHOBHBIE CIIOCOOBI OJTYYCHHUSI OCHOBAHUI.
3 | Comm n ux cBoiicTBa. Conu Kak 37MeKTpoJUTHl. COJIM CPEIHUE, KUCIIBIC U OCHOBHBIC. XHMHUYECKUE CBOUCTBA
COJICH B CBETE TEOPHH AIEKTPOINTHYECKON uccormarimi. CriocoOs! mosyderns coneil. ['unponns coneit.
4 | Okcuapl u ux cBoiicrBa. ConeoOpasyromue W HecoJieoOpasyromue okcuasl. OCHOBHBIC, aM(OTEpHBIE H
KHUCJIOTHBIE OKCHABL. 3aBUCHMOCTb XapakTepa OKCHAA OT CTETIeHM OKHCICHHS OOpa3yIoIIero ero MeTasia.
Xumudeckue cBoicTBa okcuoB. [lomyuenne okcuaoB.
Ipaxmuueckoe 3anuamue Ne 3 «I uopoaus coneil paziuuHo2o munay 2 2
Camocmosmenvras paboma Ne6 «I uoponus. Peakyuu uonHo2o obmenay 2 3
Camocmosmenvhas paboma Ne7 «BascHneuuue Kiaccol HEOP2AHUYECKUX 8elyecny 2 3
Tema 1.6. Coneprxanne yaeOHOTO MaTepHaia
XuMuyeckne peakiium U X 1 Knaccupukanus XuUMHYeCKHMX peakuuii. Peaknuu coeawHeHUWs, pas3lIoOKEHUs, 3aMelleHHus, oOMeHa. 12
)

Karanmntiueckne peaknmn. OOpaTuMble M HEOOpaTHMbIE peaknud. ['OMOTEHHBIE M T'eTepOTeHHBIC PEaKINH.




KJaccupuranus DK30TepMUYECKUE M IHAOTEPMUYECKHE peakuuu. TeruoBoil »pdekT XMMUUecKHX peakiuid. TepMoxummHeckue
YpaBHEHIEL.
2 | OKHCAUTETbHO-BOCCTAHOBUTEIbHbIe peaknuu. CrerneHb okucieHus. OKHUCIUTENb W BOCCTAHOBJICHHE.
BoccranoButenb u okuciaeHHE. MeTo[ 3IEKTPOHHOrO OajlaHca Ul COCTABICHUS YPABHEHMH OKHCIUTENBHO-
BOCCTAHOBHTEIBHBIX PEAKIIUH.
3 | CxopocTh XuMHUYecKHX peakuuid. IIoHATHE O CKOPOCTHM XMMHYECKHX peaknuii. 3aBUCHMOCTH CKOPOCTH
XMMHUYECKHX PEAKIUH OT pa3IMuHBbIX (AKTOPOB: MPHUPOIBI PEATHPYIOIIUX BEIIECTB, WX KOHLEHTPAIUH,
TEMIIEPaTYPBIL, TTOBEPXHOCTH CONPUKOCHOBEHUS! 1 MCIIOIb30BaHMS KaTAJIN3aTOPOB.
4 | O6paTumMocTh XUMHUYECKHX peakuuii. OOpaTuMble M HeOoOpaTUMBIC peakIud. XHWMHYECKOE PaBHOBECHE H
CHOCOOBI €r0 CMEUICHHUSL.
Ipaxkmuueckoe 3anamue Ne4«Cocmasnenue ypaguenui OBPy 2
Camocmosmenvras paboma NeS§«Cocmagaenue cxem OKUCIUMENbHO-60CCMAHOGUMENbHBIX PEAKYUTL 3
Tema 1.7. Copneprxkanne yaeOHOro MaTepuaia
MeTaJjljibl M HEeMeTAJIBI. 1 | Meranabl. OcoOOEHHOCTH CTPOCHHUSI ATOMOB M KpucTanioB. Pu3ndeckne cBoiicTBa MeTamioB. Kimaccudukaris
METaJUIOB MO Pa3NUYHbIM MpHU3HAKaM. XUMHUECKHE CBOHCTBA METAIIOB. DICKTPOXUMUUYCCKUN P HANPsKSHUH
MeTaioB. OO0IIHe crnocoObl MOJYUYEHUsT METAIIJIOB. 1,2
2 | Hemeranabl. OcoOeHHOCTH CTpOeHHSI aTOMOB. Hemeramibl — IpoCTbhie BelIeCTBA. 3aBHCHMOCTh CBOMCTB
raJloTeHOB OT MX MOJOXEHUSA B MepHoAnyeckoi cucteme. OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIC CBOWCTBA
HEMETaJJIOB B 3aBUCUMOCTH OT X MOJOXKEHHUS B PAAY IEKTPOOTPUIIATEIHHOCTH.
3 | Hpaxkmuueckoe 3ansmue No5 « Xumusi memaniosy 2
Py0exxnblii KoHTpob Ne2 (1 cemecTp) 3
Pa3gen 2. OPTAHUYECKAS XUMUSL
Tema 2.1. Copneprxanue yaeOHOro MaTepuania
OcHOBHBIC NOHATHSA 1 | lpeamer opranmveckoii xumuu. [IpupoaHbIe, UCKYCCTBEHHBIE W CHHTETHYECKHE OPraHUYECKHE BEIIECTBA.
OpraHu4ecKoii XuMuHu U CpaBHEeHHE OPTaHMYECKHX BEIIECTB C HEOPTaHUUECKUMHU.
TeopHUsl CTPOCHHA BanentHocTh. XMMHUECKOE CTPOCHHE KaK MOPSIIOK COSANHEHHUS] aTOMOB B MOJICKYJIBI IO BAJICHTHOCTH.
OpPraHUYecKuX coefinHenmii. | 2 | Teopusi cTpoeHust opranmveckux coeauHenuii A. M. ByruaepoBa. OCHOBHbIE TOJOXKEHHS TEOPUU
XMMHUYECKOTO cTpoeHus. V3omepus n n3omepsl. XuMu4eckue (GopMyJbl U MOJICIM MOJIEKYJ B OpraHUYecKOn 19
XHMUH. '
3 | Kimaccudukanusi opranndecknx BemecTB. Knaccudukanys BemecTB M0 CTPOSHHIO YIJIEPOIHOTO CKENeTa U
HaJM4YHI0 QyHKIMOHAIBHBIX rpynn. 'omonoru u romosorus. Hayana Homenkinatypst [UPAC.
4 | Knaccupnkanusi peakuuii B opranmyeckoil xmmum. Peakium npucoenuHeHus —(TUAPHUPOBaHUS,
TaJIOTeHUPOBAHUS, THAPOTAJIOTCHUPOBAHUS, THUApaTaruu). Peakiuy  OTIEIUVICHUS  (JEeTHAPUPOBAHHUS,
JIETHAPOTAJIOTeHUPOBAHUs, Aeruapartaimn). Peakunu 3amenienns. Peakunn m3oMmepusanuy.
IIpaxmuueckoe 3anamue Neb «3omepusi op2anuieckux 6eujecmey 2
Camocmosmenvhasa paboma Ne9 I[loocomoexa 0oknaoos no memam: «Kusue u OoeamenvHocmv A.M. Bymiaepogay,
«Bumanuzm u e2o kpax», «Ponb omeuecmgeHHbIX YUEHbIX 6 CMAHOGACHUU U pPA3GUMUU MUPOBOU XUMUUY, 3
«Knaccugpurayus opeanuueckux coeounenuii» (no 66100py)
Copepxanne yaeOHOTo MaTepuaa
1 | Ankanbl. Homenkiatypa ITUPAC. AnkaHbl: TOMOJIOTHYECKHN PsA, W30MEpUS W HOMEHKIATypa aJKaHOB. 1

Tema 2.2.
Yr1eBog0poJbI M UX

XUMHYECKHE CBOICTBA aJIKAHOB (MeTaHa, 3TaHa)I ropeHue, 3aMCIICHUC, PA3JIOKCHHUC, ACTUIAPUPOBAHUC.
HpI/IMeHGHI/Ie aJIKaHOB Ha OCHOBE CBOMCTB.




NpupoaHbIC HCTOYHUKHU.

AJnKeHbl. OJTHWIEH, ero TIOJy4YeHHe (AETHIPUPOBAHHEM OJTaHa, JCMOJMMEpHU3alMeil  IOJMITHIICHA).
l'omonoruueckuii psig, U30MepuUsi, HOMEHKJIATypa alKeHOB. XHUMHUYECKHE CBOMCTBA 3TUJIEHA: TOPEHHUE,
KadecTBEHHBIE peakuuu (obecrBeunBaHNEe OpPOMHON BOIBI M pacTBOpa INepMaHraHaTa Kajus), THIPaTaIlws,
nosiuMepusanus. [lpuMeHeHne 3TuIeHa Ha OCHOBE CBOMCTB.

Juensbl u kayyyku. [loHsTHE O ANCHAX KaK YTIEBOJOPOAAX C ABYMS ABOMHBIMU CBsI3IMH. CONPSKCHHBIC TUCHBI.
Xummdeckue cBoicTBa OyTazmeHa-1,3 u wm3ompeHa: obeciiBeunBaHHE OpPOMHON BOABI M TOJHMEpH3alUs B
Kayuyku. HaTypanbHbIi M CHHTETHYECKHE KaydyKu. Pe3una.

1,2

AjxkuHbl. AnermieH. XWMHYECKHE CBOMCTBAa aleTWICHa: TOpEHHe, oOOeclIBEeYMBaHWE OPOMHON BOJEL,
MIPUCOEAMHEHUH XJIOPOBOJIOpOAa U ruzaparauus. IlpuMeHeHue auneTuneHa Ha OCHOBE CBOMCTB. MexkiaccoBas
HM30MEpHs C aIKaJHEeHAMHU.

ApoMaTuyeckue yrieBoaopoabl. benzon. Xumuueckue cBOiicTBa OeH305a: TOpEeHHUE, PeaKIUU 3aMelleHUs
(ranorenupoBanue, HUTpoBanue). [IpumeHeHne OEH30J1a HA OCHOBE CBOMCTB.

1,2

Hp(ZKI’I’IUIlECKOE sansamue Ne7 « Kauecmeennwiil ananus OpcaAHUHYECKUX e6euyecnme)

Camocmosmenvhas paboma NelO «Ilpupoouvie ucmounuxu yenesooopooos. Ilpespawjenue yene8000pooos.
Tenemuueckas c6s3b Op2AHUYECKUX BEUIECB).

Camocmosmenvhas paboma Nel | « KauecmeeHHblIL AHANIU3 OP2AHUYECKUX BCULECNBY

Camocmosmenvhas paboma Nel2 «Anxkunvt. Ayemuneny

Py6exublii KOHTPOJb Nel (2 cemecTp)

NN NN

w| W [ W N

Tema 2.3.
Kucsiopoaconep:kamue
OpraHuvecKHe coeTHHEHUs .

Copepxanne yaeOHOTO MaTepuaia

1

Cnuprsl. [lomydyenne sTaHona OpO’KEHHEM TJIIOKO3BI M THIpaTaled STHiIeHa. | MapoKCHiIbHAs Tpymma Kak
¢yHkiproHanbHas. [loHATHE O NpeAeNbHBIX OJHOATOMHBIX CIHUPTaxX. XHMHUYECKHE CBOWCTBA OSTaHOJA:
B3aUMOJICHCTBUE C HAaTpHeM, 00pa30BaHKe MPOCTHIX U CIOXHBIX 3(PUpPOB, OKHCIEHHE B anbaerui. IIpuvenenue
JTaHOJIa Ha OCHOBE CBOMCTB. ATIKOTOJIM3M, €r0 MOCIEACTBUS Al OPraHU3Ma 4eJI0BeKa U MpelyNpekKIcHUE.
I'munepuH Kak MpencTaBUTENb MHOTOATOMHBIX cIUpPTOB. KadecTBeHHasl peakiys Ha MHOTOATOMHBIE CHUPTHI
[IpuMeHeHne rauuepyHa.

®enouapl. OM3uUYecKue U XUMHUYECKHE CBOMCTBA (I)GHOJ'Ia. BzauMHOe BiIHSHHEE aTOMOB B MOJICKYJIC @eHona:
B3aHMOHeﬁCTBHC C TUAPOKCHUIOM HATpU U a30THOH KHCJIOTOM. HpI/IMCHeHI/IG (beﬂona Ha OCHOBE CBOICTB.

Aapaernapl. [lorsatue 00 ampaerunax. ANpAeTHAHAs Tpynmna Kak (yHKIHOHadbHas. dopMmanpaerug U ero
CBOMCTBA: OKHUCJICHHE B COOTBETCTBYIOILYIO KUCIIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIUN ciiupT. [lonyuenue
aJBJIETUJIOB OKUCIEHUEM COOTBETCTBYIOIINX CIIUPTOB. [IprMeHenne ¢hopMabaeriia Ha OCHOBE €r0 CBOWCTB.

1,2

Kapo6onoBbie kucaorel. [Torsatne o kapOoHOBBIX Kuciotax. KapOokcmipHas Tpymnmna Kak (QyHKIHOHAIbHAS.
l'omonoruyeckuii psA MpeNeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCHOT. [lomydeHme KapOOHOBBIX KHCIOT
OKHUCIICHHEM aJIbIeTH0B. XHWMHUYECKHE CBOWCTBA YKCYCHOW KHCJIOTHI: OOIIHE CBOWCTBA C MHHEPAIbHBIMU
KHUCIIOTaMH U peakuus dtepudukanun. [IpuMeHeHne YKCYCHOM KHCIIOTHI Ha OCHOBE CBOWMCTB. BhIciine >kxupHbIe
KHCJIOTHI Ha IPUMEPE NAIIbMUTHHOBOM U CTEAPUHOBOM.

Caoxubie 3¢upbl U kupbl. [TomydeHue cIoXHBIX dQUPOB peakmuer stepudukanuu. CroxHbsie dQUPH B
pUpo/Jie, UX 3HaYeHue. [IpuMeHeHre CIIOXKHBIX 3(HPOB HA OCHOBE CBOWCTB.

YKupsl kak cnoxneie 3¢upbl. Kinaccudukaiys xupoB. XUMIYSCKUE CBOWCTBA )KUPOB: TUAPOIIHN3 U THIPUPOBAHKE
KHUJIKUX XKUPOB. [IpuMeHEeHNE )KUPOB Ha OCHOBE CBOWMCTB. MbLia.

YraeBoabl. YrieBonsl, UX KiaccupuKanus: MOHocaxapuabl (Toko3a, gpykrosa), nucaxapuipsl (caxaposa) U
noJMcaxapu sl (Kpaxmai U LeJnIioi103a). [ oko3a — BemecTBO ¢ ABOMCTBEHHON (QyHKIMEH — anbIeruJOCIHpT.
XUMHYECKUE CBOMCTBA INIIOKO3bI: OKHCIEHHE B INIIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJIEHHE B COPOUT, CHMPTOBOE




Opoxxenue. [IpuMeHeHHE TJIIOKO3bI Ha OCHOBE CBOMCTB. 3HAau€HHE YIJICBOJOB B JKMBOW NPHPOAE W JKH3HU
yenoBeka. [IoHsATHE 0 peakyAX MOIMKOHACHCAINU U THAPOJIN3a Ha IPUMEPE B3aHMMOIIPEBPAIICHUN: TII0K03a <>
MOJIMCaxapu.

Camocmosmenvhas paboma Nel3 « Cnupmul. XumuuecKkue c8olicmea u noiyueHue cnupmos

2 3
Ipakxmuueckoe 3auamue Ne8 «Ilonyuenue u cgoicmea KapOOHOBLIX KUCIOMY 2 2
Camocmosmenvuas paboma Nel4 «Croscusie 3¢pupbel u scupvly 2 3
Camocmosmenvuas paboma Nel5 «Venesoowvl. KauecmeenHnoe onpedenieHue Kpaxmanay 2 3
Tema 2.4. Copeprxanne yaeOHOr0 MaTrepuaia 1,2
A3oTcoaep:kamine 1 | Amunsl. Ilonarne 06 amuHax. AnnupaTHdecKue aMHUHBIL, WX KiIacCH(UKAMs W HOMEHKIATypa. AHHINH Kak 2
OpraHuyecKue coeJUHEHHs. opraHpveckoe ocHoBaHue. [lonydenue aHIMHA U3 HUTpoOeH307a. [[puMeHeHne aHnIHA Ha OCHOBE CBOCTB.
Iloaumepni. 2 | AMMHOKHMCJIOTBI. AMHHOKHCIOTH KakK aM(OTEepHbIE OPraHWYECKHE COEAWHEHWS. XHMHYECKHE CBOMHCTBA
AMHWHOKHCIIOT: B3aHMMOJCHCTBHE C IIEIOYaMH, KHUCIOTAaMH M JPYr C JOPyroM (peakiys MOJIWKOHACHCAINHN).
[MentunHas cBsi3b U nmoaunenTuabl. IlpuMeHeHne aMIHOKHCIIOT Ha OCHOBE CBOMWCTB.
3 | beakn. IlepBuuHas, BTOpHYHAs, TPETHYHAs CTPYKTYypbl OEIKOB. XHMMHUYECKHE CBOWCTBAa OEIKOB: TOPEHME,
JICHaTypalnus, THIPOJIU3, LBETHbIE peakiuu. buonorndeckue QyHkuum OenkoB. benku m momucaxapuabl Kak
OMOIIOJIMMEDBI.
4 | Ilnacrmaccesl. [lonydeHue MoMMMEpOB peakiuedl NOJIMMEpPH3alUd U MOJUKOHASHCAMH. TepMOoIIacTHYHbIe U
TepMOpeakTHBHBIE MIacTMacchl. [IpeacTaBuTenu miacrtmacc.
5 | Boaokna, ux kaaccudukamnus. [Toryuenue BookoH. OTAeNbHbBIE MPEACTABUTEIN XUMUIECKIX BOJIOKOH.
1
1,2
Camocmosmenvras paboma Nel6 «Amunvl. Anununy 2 3
Camocmosmenvras paboma Nel7 « Cmpoenue u coticmea amuHOKUCIOM» 3
Camocmosmenvras paboma Nel8 Xumuueckue ceovicmea 6eikos 3
IHpaxmuueckoe 3anamue No9 «Pewienue 5KCHEPUMEHMANbHbIX 3A0a4 HA HAXOJCOeHUe MONEKYIAPHOU opmyvl ) )
OP2AHUYECKUX COCOUHEHUTIY.
IIpaxmuuecxoe 3anamue Nel () « Boicoxomonexynsaprvie coeOuneHus» 2
Camocmosmenvras paboma Nel9 « Tepmonnacmuunsie u mepmopeaxmugHvle NAACmMMAcChbl»
Camocmosmenvrasn paboma Ne2() « Pacnosnasanue niacmmacc u 010KOH» 3
Camocmosmenvnas paboma Ne2l «Pewenue 3a0ay Ha HAXOJNCOEHUE MONEKYIAPHOU DOPMYAbl OPeAHUYECKUX ; .
COeOUHeHULL)
Py0e:xknblii KOHTpoab Ne2 (2 cemecTp) 1 3
JAuddepeHunipoBanHblii 3aueT 3
O0s13aTenbHasA ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 78
CamocrosiTesibHAsi padoTa 00y4aruierocs (Bcero) 39

Jli1st XapaKTepUCTUKN YPOBHSI OCBOCHHS y4eOHOTO MaTepralla HCIIOJIB3YIOTCS CIeIyIoNe 0003HAYCHUS:
1 - o3HaKOMUTENBHBIN (Y3HaBaHUE PaHEE U3YUYCHHBIX OOBEKTOB, CBOMCTB)




2 - penpoayKTUBHBIN (BBIMOJIHEHNE ACSITEILHOCTU MO 00pasily, MHCTPYKIMH WUJIH MO PYKOBOACTBOM)
3 - IPOAYKTUBHEIN (TUTAHUPOBAHUE U CAMOCTOSTEIILHOE BBIIIOJIHCHUE ICITEIFHOCTH, PEIICHHIE MMPOOJIEMHBIX 3a/1a4).



3. YCJIOBUS PEAJIN3AIIMN YYEBHOM JAUCIUILIMHBI

3.1. TpeﬁoBaHHﬂ K MUHUMAJBbHOMY MaT¢PUAJTBHO-TEXHUIECCKOMY o0ecnevYeHuIo:
B COCTaB y‘le6HO'MCTOZ[I/I‘IeCKOFO u MaTCpHUAIBHO-TEXHUYECKOT'O OCHallICHHUA KaOuHeTa
CCTCCTBCHHOHAYYHbIX JUCHUIIJIMH BXOIAT:

. MHOTO(YHKIIMOHATBHBIA KOMILIEKC IPEIOIaBaTelIs;

. HATypaJIbHbIE OOBEKTBI, MOJICTH, MPUOOPHI U HAOOPHI JIJIsi MOCTAHOBKH JIEMOHCTPAIIMOHHOTO U
YYEHUYECKOTO IKCIICPUMEHTA,

. MEYATHBIC U YKPAaHHO-3BYKOBEIE CPE/ICTBA OOYUCHHS,

. CpEeJICTBA HOBBIX MH(DOPMAIIMOHHBIX TEXHOJIOTHH;

. PCAKTHUBHI,

. MIEPEYHU OCHOBHOM U JIONIOJHUTEIILHON Y4eOHOM JTUTEpaTyphlI;

. BCIIOMOTaTeNIbHOE 000PYI0BAHKUE U UHCTPYKIIUH;

. OuOIMOTEYHBIN (POH/T.

B Oubnworeunsiii  GoHA BXxomAT y4eOHMKM ©  y4eOHO-MeToguueckue KoMmiuiekTel  (YMK),
PEKOMEH/IOBAaHHBIE WM JOMYILIEHHBbIC AJS KCIOJNb30BaHUS B MPO(ECCHOHATBHBIX 00pa3oBaTEIbHBIX
OpraHM3aIMsIX, PeATHU3YIOIINX 00pa30BaTeILHYIO MPOTPAMMY CPEIHETO 00IIero 00pa3oBaHus B Mpeaeiax
ocoenus CIIO na 6a3e ocHOBHOTO 001IEro 00pa30BaHuUs.

bubnuroreunsiii GOHI MOXKET OBITh JOMOJHEH XUMHUYECKOW SHIMKIIONEANCH, CIIPABOYHIUKAMHU, KHUTAMH
JUIS YTSHUSI 110 XUMUHU.

B mporecce ocBoeHHS TpOrpaMMbl y4eOHOH JTUCIHUIUIMHBI «XHUMHUS» CTYISHTBHI JIOJDKHBI HMETh
BO3MOXXHOCTh JIOCTYIa K AJIEKTPOHHBIM y4eOHBIM MaTepuaiaMm [0 XWMHUHU, UMEIOIIUMCS B CBOOOJHOM
noctyre B cetd MHTepHET (3IeKTPOHHBIM KHHUTAM, IIPaKTUKyMaMm, TecTam, Marepuaiam EI'D u ap.).

3.2. UndopmaunonHoe odecneyenue odyuenusi. IlepeyeHb pexkoMeHayeMbIX Y4eOHBIX H3JAaHUIA,
HNuTepHeT-pecypcos

OcHOBHAH JJUTEpPATYpAa:

1. babkos A.B., Xumus [DnekTpoHHbIi pecypc]: yuebnuk / A.B. badkos, T.W. bapadanosa, B.A.
[TorkoB - M.: I'DOTAP-Menama, 2015. - 352 c. - ISBN 978-5-9704-3437-6 - Pexxum jmocryma:
http://www.studentlibrary.ru/book/ISBN9785970434376.html

2. Pyosumuc I'E., ®ervoman @.I. Xumms: yueOnuk s 10 ki, bazoBwii ypoBenb. — M.
[Ipocsemenue, 2001.

3. Uepnukosa, H.1O. Xumuueckuit MUHUMYM [ DIeKTpOHHBIN pecypc]: yuedHoe mocooue / H.1O.
YepuukoBa. — DnekTpoH. AaH. — Cankr-IlerepOypr: Jlanb, 2018. — 316 c. — Pexxum pocryna:
https://e.lanbook.com/book/113909

JlonmoJIHUTENbLHAA JJUTEpPaTypa:

1.  Tabpuenran O. C., Ocmpoymos U. I'. Xumus nns npodeccuil U CenragbHOCTEH TEXHUYECKOTO
npodwis: y4eOHUK JJIs CTY. YUpexXIeHHH cpel. mpod. odpazoBanus. — M., 2016.

2. Tabpuenan O. C., Ocmpoymos HU. I, Ocmpoymosa E. E. u np. Xumus nias npodeccuit u
CMIENUATLHOCTEN E€CTECTBEHHO-HAYYHOTO MTPOPMIs: y4eOHWUK IJisi CTYA. YUpexXACHUH cpem. mpod.
obpazoBanus. — M., 2016.

3. Tabpuensn O. C., Ocmpoymos U. I'., Cnaoxos C. A., [Jlopogpeesa H. M. TIpaktukym: yue0. mocoodue
JUISL CTYA. yupexaeHuil cpen. npod. odpazoBanus. — M., 2015.


http://www.studentlibrary.ru/book/ISBN9785970434376.html
https://e.lanbook.com/book/113909

4.

Epoxun FO. M., Kosanesa U. b. Xumust 1y1st ipodeccuii 1 criennaibHOCTEH TEXHUIECKOTO MPOQHIIS.

DJEeKTPOHHBIN yuyeOHO-METOJMUeCKuil KoMIuieke. — M., 2014.

5.
6.

Caenxo O. E. Xumus 1jist Koyuiepkeit: yaeonuk. — PoctoB v//1: ®dennkc, 2009.
Cnaokos C. A., Ocmpoymos U. I'., I'abpuenan O. C., Jlykvsanosa H. H. Xumus mist npodeccuit u

CIEUATBHOCTEH TEXHUYECKOr0 poduiist. DIEKTPOHHOE MPUIIOKEHHE (IJEKTPOHHOE yueOHOE U3TaHuUE)
JUTSL CTYJT. YUpeXKIeHHH cpea. mpod. oopazosanus. — M., 2014

WwWWw.
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DJIeKTPOHHAS JIUTEPATYPA CBOOOIHOIO J0OCTYIIA 3 HHTEPHETA:

pvg. mk. ru (ommnuana «I[lokopu BopoObeBsI TOPBI»).
hemi. wallst. ru (OGpa3oBaTenbHbIN CAUT IJIS ITKOJIBHUKOB «XUMUS).

. alhimikov. net (OGpa3oBaTenbHbIN CAUT IJIs IITKOJIBHUKOB).
WWW.
WWW.
WWW.
WWW.
WWW.

chem. msu. su (DynekTpoHHass OMOIMOTEKa MO XUMHUH ).

enauki. ru (MHTEpHET-U3JaHUE I yuuTeleld « ECTeCTBEHHBIC HAYKIY).
Iseptember. ru (MmeToanueckas razera «llepBoe ceHTAOP»).

hvsh. ru (xypHan «XuMus B IIKOJIE).

hij. ru (xypHa «XUMHS U KUZHBY).

. chemistry-chemists. com (3JIeKTPOHHBIN KypHAT «XUMHKH U XUMHUS»).
. Xxumuk. ru (caift o xumun).

WWW.
WWW.

hemi. nsu. ru (A. B. Manyiinos, B. . PonnonoB. OcHoBbl xuMuu. HTEpHET-y4eOHUK).
chemistry. ssu. samara. ru (I'.1. [epsouna, I'.B. Kanrtapus. VHTepakTUBHBI MyabTHUMEIUa

yaeOHuK. Opranudeckasi XuMusi).


http://www.hemi.nsu.ru/

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOU JUCIHUATIIAHBI

KoHTpoib M oOleHKAa pe3ylbTaTOB OCBOEHMS Y4eOHOM JUCHMIUIMHBI OCYILECTBIISAETCS
MPEIoIaBaTeNIeM B MPOLIECCE MPOBEACHUS MPAKTHUECKUX 3aHATHH 1 1a00paTOpHBIX padoT, TECTHPOBAHUS,

a TaKoKC BBIIIOJTHCHUA O6y‘-IaIOH_[I/IMI/IC$I HHIUBUAYAJIbHBIX 3aI[aHI/II7I, IIPOCKTOB, I/ICCJIGI[OBaHI/II;'I.

Pe3yabTaThl 00yueHus ®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU

(oCcBOEHHbIE YMEHMSI, YCBOCHHbIE 3HAHUS) pe3yJbTaToB 00y4YeHust

B pesynbrare  ocBoeHMs ~ IUCUUIUIMHBI | DOPMBI KOHTPOIISI OOYUEHHUS:

00y4arouuiicst J0IKEH YMeTh:
- 00pabaTbiBaTh, OOBSCHATH PE3YNbTATHI | - JOMAITHUE 3a/IaHUS TPOOJIEMHOTO XapaKTepa;
MIPOBEJICHHBIX ONBITOB W J€JaThb BBIBOJBI; | -  MpakTH4Yeckue 3afaHus 1o  paboTe ¢
TOTOBHOCTb M CHOCOOHOCTh TPHUMEHATH | HHPOpMaLKel, JOKyMeHTaMu, TUTEPATypPOii;
METO/IbI MO3HAHUS npu pElIeHUH | - MOATOTOBKA M 3allUTa HHJIWBUIYaJbHBIX U]
MPaKTUYECKUX 3a/1a4; TPYIIOBBIX 33JJaHUI MPOEKTHOT'O XapaKTepa;

- JaBaTb KOJNHMYECTBEHHBIC OLIGHKH M | -JOKJIaJbl U pedepaThl HA CEeMUHApax;
MMPOU3BOJUTL PACUCTBI 110 XHMHUUYCCKHM
dbopMynaM u ypaBHEHUSIM; @DOopMBbI OLIEHKH Pe3yJIbTaTUBHOCTH O0yYECHHUS:

- HCIIOJIb30BaTh JIOCTH)KEHUS COBPEMEHHOMW | -HAaKOIUTENIbHAas cHCcTeMa OailjloB, HA OCHOBE
XUMHYECKOH  HAayKM M XHMHUYECKUX | KOTOPOW BBICTABIISECTCS UTOTOBAsi OTMETKA,
TEXHOJIOTUH TSl TOBBIIECHUSI COOCTBEHHOTO | -TPaJMIIMOHHAs CHUCTEMa OTMETOK B Oamiax 34
MHTEJUJIEKTYaIbHOTO Pa3BUTHS B BHIOPAHHOM | KaXXAYI0 BBINOJIHEHHYIO paboTy, Ha OCHOBG
HpO(i)GCCHOHaHBHOﬁ JACATCIIBbHOCTH, KOTOPBIX BBICTABJIACTCA UTOrOBast OTMCTKaA.

- XUMHUYECKHM TpPaMOTHO BecTu cels B
poecCHOHATLHOM IEATETFHOCTH U B OBITY
npu oOpartieHun c XUMHUYECKUMHU
BEILIECTBAMH, MaT€pUajIaMHU U MIPOLIECCAMU,

B  pesynbratre  OCBOCHHMS  JUCHUILIMHBI
00y4aronuiics TOKEH 3HATh:

-OCHOBHBIE TIOHATHS W TEOPUHU, 3aKOHBI U
3aKOHOMEPHOCTU XUMUU;

-TEOPETUYECKUE  OCHOBBI ~ OPTraHUYECKOH,
bu3znyecKoil, KOJUIOMTHON XUMUU;

-IIOHSATUE XUMUYECKON KHHETUKH M KaTaau3a;
-KJ1accu(UKAINIO XUMUYECKIX PEaKITHii;
-o0paTuMble ¥ HEOOpaTHMbIE XUMHYECKHE
peaKklnK, XUMUYECKOE PABHOBECHE,
-CMEIIIEHHE XHWMHUYECKOTO0 PaBHOBECUS IO
JENCTBUEM pa3TUYHBIX (PAKTOPOB;
-OKHCJIUTEIIbHO-BOCCTAHOBUTEIHHBIEC PEAKITUN
U peakIMi HOHHOTO 0OMEHa;

-TAJIPOIIN3 COJIEH, JIACCOLUALUIO
AJIEKTPOJUTOB B BOAHBIX PACTBOPAX, MOHATHE
O CHJIBHBIX M CJIA0BIX AJIEKTPOJINTAX;
-TerIoBOM JPPEKT XUMUYECKUX PEaAKIIHi,
TEPMOXHUMHYECKHE YPABHCHUS;
-XapaKTEepPUCTUKH Pa3ITUYHBIX KJIaCCOB
OpPTraHWYECKHUX BEIIECTB.




JIMCT PETUCTPALIMY U3SMEHEHUI

Ne n/mt Conep:xaHue u3MeHeHH s PekBU3UTHI JOKYMEHTA 00 Jara
YTBep:KIeHUN U3MEHEHUsI BBeJICHUSI
U3MEeHeHUusl
1| AxrtyaimsupoBaHa pabodas [Tpotokon 3acenanus kadeapsl 28.08.2016 r
mporpaMma MaTeMaTHYECKUX U OOIIUX
€CTECTBEHHOHAYYHBIX JUCHUILINH
OGHOBIICH CITHCOK y4eOHOIM Ne 1 or 28 aBrycra 2016 roza
JTUTEPATYPBI
2 | AxrtyanusupoBaHa pabodas [Tpotokon 3acenanus kadeapsl 28.08.2017 r
porpaMma. MaTeMaTHYeCKUX U OOIIUX
€CTECTBEHHOHAYYHBIX JUCHUILINH
OOGHOBIIEH CIIUCOK yueOHON No 1 ot 28 aBrycra 2017 rona
JTUTEPATYPBI
3 AkTyanusupoBaHa padoyas [IpoTokon 3acemanus LIK 04.09.2018 r

porpaMma

OOHOBIIEH CTIUCOK Y4eOHOMH
JUTEPATYPHI

«O011e00pa3oBaTeIbHBIX 1
rYMaHUTApHBIX AuciUIIue» Nel ot
4 cents0ps 2018 roma




