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oGnacti npodeccHonatbHas 00pazosatebHas Opranu3amns « TeXHONOrHYeCKHTt KOLIe ).
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COJEPKAHUE

CTP.

. MIACIIOPT PABOYEN MMPOI'PAMMBI YUYEBHOU

TACIATITAHBI

. CTPYKTYPA U COAEP)KAHUE PABOUYEM ITPOI'PAMMBI
YYEBHOU JUCTIIUITJIMHBbI

. YCJIIOBUA PEAJIM3ALIAN PABOYEH TIPOT'PAMMBI
YYEBHOU JUCIIUITJIMHbI

14

. KOHTPOJIb M OHLIEHKA PE3YJIBTATOB OCBOEHUA

PABOYEN ITPOT'PAMMBbBI YUEBHOM JUCIUIIINHBI

15




1. MACHOPT PA}BO‘IEI‘/'I INPOI'PAMMBI
YYEBHOU JTUCIUIIJIMHBI
OYA.12 TEOPETUYECKHE OCHOBbI XMW

1.1. Ob6aacTs npuMeHeHus padoyeil NpOorpaMMsl

PabGouas mporpamma (manee IIporpamma) yueOGnoit mucuurmmuabl OV /(.12 Teoperuyeckue
OCHOBBI XHMMHH SIBJISIETCSI YacThIO MPOrpaMMbl TMOATOTOBKU CHEIUAINCTOB CPEIHETO 3BEHA B
cootBercTBUUM ¢ PI'OC mo cneumanbHOocTH CIIO 08.02.09 MoHTax, Hajmagka W SKCILTyaTalMs
AJIEKTPOOOOPYIOBAHUS  MPOMBIIIICHHBIX U TPAXKIAHCKUX 3JaHUN, BXONANIEH B  YKPYIHEHHYIO
rpynny crnenuaibHoctet 08.00.00 TexHuka U TEXHOJIOTUU CTPOUTENHCTBA.

1.2. Mecto yueonoii aucuumiuabl OY/l.12 Teopernueckue OCHOBHI XHUMHH B CTPYKType
nporpaMmbl  MOATOTOBKH  CHENHMAJNCTOB  CpeJHero 3BeHa.  ydyeOHas  JUCHUIUIMHA
00111€00pa30BaTEIILHOTO IUKJIA.

1.3. Heam wu 3amauum yuyeOHou mgucuumiannbl OY/.12 Teoperudyeckne OCHOBbI XHUMHMH —
TpeOOBaHUs K Pe3yJbTaTaM OCBOEHHS Y4eOHOH TUCHUIINHBI:

B pe3syabTaTre ocBoenusi y4deOHoil aucuunauHbl OY/[.12 Teoperuyeckue OCHOBbI XHUMHUH
00y4YaKOIIHIiCSl 10JI7KEH YMeTh:

*  Ha3bIBaTh: U3YyUCHHBIE BEIIECTBA MO TPUBHAIBHON MU MEXITYHAPOIHON HOMEHKIIATYpPE;

*  ONpEIENATh: BAJIGHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKHUX 3IEMEHTOB, TUIl XUMUUYECKOU CBSI3U
B COCIMHEHUSIX, 3apsii MOHA, XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX U OPTraHUYECKUX
COCIMHEHUH, OKHUCIUTEIb W BOCCTAHOBUTENb, IPUHAJJIEKHOCTh BEIIECTB K pPa3HbIM Kjaccam
HEOPTraHWYECKUX U OPraHUYECKUX COCTUHEHUI;

*  XapaKTepHU30BaTh: AJIEMEHTHl MaJbIX MEPUOJOB IO MX MOJOKEeHUIO B Ilepumonnueckoi cucreme
JA.N. MenaeneeBa, oOmmue XUMHYECKHE CBOMCTBA METAJIOB, HEMETA/UIOB, OCHOBHBIX KIJIACCOB
HEOPraHWYECKUX WU OPraHMYECKUX COCIMHEHUM; CTPOEHHWE U XHUMHUYECKHE CBOWCTBA H3Y4YEHHBIX
HEOPTraHWYECKUX U OPTaHUYECKUX COCTUHEHUN;

*  OOBSICHATH: 3aBUCUMOCTh CBOICTB BEIIECTB OT MX COCTaBa U CTPOCHHS, MPUPOAY XMUMHUYECKOMN
CBS3M (MOHHOM KOBAJIEHTHOM, METAJUIMYECKON M BOJOPOJHOM), 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
PEaKIUU U MOJOKEHHE XUMHUYECKOT0 PABHOBECHS OT Pa3IUYHbBIX (DAKTOPOB;

*  BBINOJHATh XWMHUYECKHH JKCIIEPUMEHT: IO PACIO3HABAHUIO BAXHEHIINX HEOPTaHHMYECKUX H
OpPTraHUYECKUX COETNHEHUI;

*  TIPOBOJUTH: CAMOCTOSITEILHBIM MOMCK XUMHUUYECKOW MH(POPMAIIUU C UCTIOIH30BAHUEM PA3IMUHBIX
UCTOYHUKOB (HAyYHO-TIOMYMSPHBIX M3JaHUN, KOMIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB WHTepHeTa);
MCIIOJIH30BaTh KOMITBIOTEPHBIE TEXHOJIOTUM ISl 0OpabOTKH U TMepeaun XuMUYECKONH nHpOpMaIuu 1
ee MpeACTaBIEHUS B PA3IUYHBIX opMax;

*  CBS3bIBaTh: U3yYEHHBIH MaTepual co cBoel Npo(hecCHOHATLHON e TeIbHOCTHIO;

*  pemiaTh: pacueTHBIC 33Ja4M [0 XUMUYECKUM (OopMyJIaM U YPaBHEHUSM;

WCIIOJIH30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHUS B MPAKTUYECKON JEATEIHHOCTH M TOBCEIHEBHOM
KU3HU:

* I OOBSICHEHUS XUMUYECKUX SIBIICHUN, TPOUCXOIAIINUX B IPUPO/IE, OBITY U HA TIPOU3BOJICTBE;

*  ompeaeneHus BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALICHUNA B Pa3IUYHBIX YCIOBHUSX U
OIICHKH UX ITOCIICICTBHIA;

*  DKOJIOTMYECKHU IPAMOTHOIO NMOBEJACHUS B OKPYKAIOUIEH cpefie;

*  OICHKU BJIHMSHUS XHMHUYECKOTO 3arps3HEHUs] OKPYXKAIOIIEH Cpenbl Ha OpPTaHW3M YeliOBeKa M
JIpYTHUE )KUBbIE OPTaHU3MBI;

* Oe3omacHOrO OOpalieHuss ¢ TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMHU H JIA0OPATOPHBIM
o0opynoBaHueM;

*  TIPUTOTOBJICHHS PACTBOPOB 33JaHHON KOHIIEHTPAIIUU B OBITY M Ha MIPOU3BO/ICTBE;



*  KPUTHYECKOW OLEHKH JOCTOBEPHOCTH XHMMHUYECKOH HMH(OpMAIMH, MOCTyHaroIed M3 pasHbIX
HCTOYHUKOB.

B pesyabrare ocBoeHusi yuyeOHoii aucuumimabl OY].12 Teopernueckue OCHOBbI XMMHUM
o0y4yalommiicsi 10/I2KeH 3HATh:

* BaXHEHIIME XUMHUYECKHE T[OHATHUSA: BELIECTBO, XMMHUYECKMH 3JIEMEHT, aToM, MOJIeKyJa,
OTHOCUTEIJIbHBIE aTOMHAs ¥ MOJICKYJISIpHAs MaccChl, MOH, aJUIOTPOIHUS, U30TOIBI, XUMUYECKas CBS3b,
JIEKTPOOTPHULIATEIBHOCTh, BAJIEHTHOCTb, CTENEHb OKUCIIEHHS, MOJIb, MOJISIpHAas Macca, MOJISPHBIN
00BbeM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHHSI, PAaCTBOPBI,
UIEKTPOJIUT U HENIEKTPOJIMT, NIEKTPOIUTUYECKAs JUCCOLMALUSA, OKHCIUTENb U BOCCTaHOBMTEINb,
OKHCIICHHE U BOCCTAHOBIICHHE, TEIUIOBON 3((PEKT peaklnu, CKOPOCTh XUMUYECKOH peaklnuu, KaTajus,
XMMHUYECKOE paBHOBECHUE, YIIIEPOJHBIN CKelleT, (PyHKIIMOHAIbHAS IPYIIa, H30MEPHsl, TOMOJIOTHS;

* OCHOBHBIC 3aKOHbl XHUMHH: COXPAHEHHUS MacChl BEILIECTB, ITOCTOSHCTBA COCTaBa BEIECTB,
[lepuonnueckuii 3akon /.M. Menneneena;

* OCHOBHBIC TEOPHUH XHUMHH; XUMHUYECKOW CBSI3H, OSJICKTPOIUTHYECKON IMCCOLMAIUH, CTPOCHHS
OpPraHUYECKHUX U HEOPraHMYECKUX COEAUHEHUN;

* BaXHEHIIME BEIIECTBA M MAaTEPHUAIbl: BAKHEUIIINE METAJUTBI M CIUIABBI; CEPHAs, COJITHAS, a30THAS U
YKCYCHasl KMCJIOTBI; OJIaropo/iHble Ta3bl, BOAOPOJ, KHUCIOPOJ, TaJloreHbl, LIETOYHbIE METAJIbI;
OCHOBHBIE, KHCJIOTHBIC i aM(OTEPHbIE OKCHIBI U THPOKCHU/IBI, IETOYH, YTIIEKUCIBINA 1 yrapHBIA Ta3sl,
CepHUCTHIM ra3, aMMHMaK, BOJa, NPUPOAHBIN ra3, METaH, 3TaH, 3TWUJIEH, aleTHJIeH, XJIOpUJ HaTpHs,
kapOOHAT W THUApOKapOOHAT HaTpus, KapOoHaT W ¢ocdar Kampuus, OEH30JI, METaHOI W 3TAHOI,
CJIO’KHBIE 3(UPBI, KUPBI, MblJIa, MOHOCAXapH bl (IJIIOK03a), Tucaxapu/sl (caxaposa), Hoaucaxapuibl
(KpaxmaJi ¥ LeJUTI0JI03a), aHWIMH, aMHHOKHUCIIOTHI, OSJIKH, UCKYCCTBEHHBIE U CHHTETHUECKUE BOJIOKHA,
Kay4yyKH, [JIaCTMAcChl;

OcBoenne cogepxanusi yueOHoi nucuurmumabel OVY].12 Teoperuueckue OCHOBBI XUMHH ,
o0ecreunBaeT JOCTHKCHUE 00YJAOIIMMHUCS CICAYIONINX Pe3yJIbTATOB:

. JIUYHOCMHbIX:

- YyBCTBO TOPJOCTH U YBa)XXEHHUS K MCTOPUU U JOCTUIKEHHUSIM OTEUECTBEHHOW XMMHMUYECKOW HayKu;
XUMHYECKH TPaMOTHOE TOBe/ieHHEe B MPOGECCHOHATBHON JAeSITeNbHOCTH U B OBITY NMPU OOpPAIIEHUU C
XMMHYECKUMU BEILIECTBAMH, MaTEpUAIaMU U MPOLIECCAMU;

- TOTOBHOCTh K TMPOJOJDKCHHIO OOpa30oBaHMS U TIOBBIIIEHUS KBadupUKauu B u3OpaHHOU
MpOoPECCHOHAIBHON JESATEIHPHOCTH U OOBEKTUBHOE OCO3HAHHE POJIM XUMHUYECKUX KOMIIETCHIIMN B
3TOM;

- YMEHHME MCIOJIb30BaTh JOCTUKEHUSI COBPEMEHHON XMMHUUYECKON HAYKW U XUMHUYECKUX TEXHOJOTHI
JUISL TIOBBIIIIEHUSI COOCTBEHHOT'O HWHTEJUICKTYallbHOTO Pa3BUTHUSI B BBHIOpaHHOW MpodeccroHambHOM
JEATEIIbHOCTH;

. MemanpeomMemHbix:

- HCIIOJIB30BaHHEC Pa3INYHBIX BHUI0B MMO3HABATEIILHOM JACATCIIbHOCTH u OCHOBHBIX
MHTEJJIEKTYyaJbHBIX Omepanuil (IOCTaHOBKHU 3a/laduM, (OpMYyJIUPOBaHUs TUIIOTE3, aHAIW3a U CUHTE3a,
CpaBHEHHs, OOOOILCHMS, CHUCTEMAaTH3aIlMH, BBISBICHHS TPUYMHHO-CICICTBEHHBIX CBSI3€H, IMOHMCKa
aHajoroB, (OPMYITMPOBAHMS BBIBOJIOB) ISl PEIICHUSI TTOCTABICHHOM 3a/1aud, TPUMEHEHUE OCHOBHBIX
METOJIOB TIO3HAHMs (HAOIOJCHNUS, HAYYHOTO SKCIEPUMEHTA) JUIl M3YYEHHs Pa3IM4YHBIX CTOPOH XH-
MHYECKHX OOBEKTOB H mponeccoB, € KOTOPBIMHM BO3HHUKACT HeO6XO)II/IMOCTI) CTAaJIKUBAaThBCsI B
npodeccuoHaIbHOM chepe;

-  HCIOJB30BAaHUC PA3JIMYHBIX HCTOYHUKOB JJIA IIOJTYYCHHA XUMHUYECKOHN I/IH(l)OpMaHI/II/I, YMCHHC
OLICHHUTH €€ JIOCTOBEPHOCTH JUTS JOCTHKEHHSI XOPOIINX Pe3yIbTaToOB B MPodecCHOHABHOM chepe;

* nPpeOMemHubIX:



- c(popMHPOBAaHHOCTH TMPEACTABICHUI O MeCTe XMMHUH B COBPEMEHHON HayyHOW KapTUHE MHpa;
IIOHUMaHHUE POJIM XUMHUHM B (DOPMUPOBAHUM KPYro3opa U (pyHKIMOHAJIBHOM IPaMOTHOCTH 4YEJIOBEKa
JUIS peIeHUs IPAaKTUYECKUX 3a/1a4;

- BJAJEHUE OCHOBOIIOJIATAIOIIMMHM  XMMHYECKAMHU  IIOHATUSAMH, TEOPUSAMH, 3aKOHAMH W
3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BAaHNE XUMUYECKOW TEPMUHOIIOTUEN U CUMBOJIMKON;

- BIJIaZICHHE OCHOBHBIMHM METOJAaMH HAyYHOTO MO3HAHUS, MCIOIb3YEMbIMU B XMMHHU: HAOIIOJACHUEM,
ONKCAaHHEM, U3MEPEHUEM, OKCIEPUMEHTOM; YMeHHe o00palaTbiBaTh, OOBACHATH PE3yIbTAaThI
IIPOBE/ICHHBIX OIBITOB U JI€NaTh BBIBOJABI; TOTOBHOCTh M CIIOCOOHOCTH NPUMEHSTh METO/bl IIO3HAHUS
IIPY PELLECHUHU IIPAKTUYECKUX 3a/]1a4;

- c(pOpMHUPOBAHHOCTh YMEHMs J1aBaThb KOJMYECTBEHHbIE OLIEHKM M IPOM3BOAUTH PacyeThl IO
XUMHUYECKUM (hOpMyJIaM U YPaBHEHUSIM;

- BJaJICHUE IPaBUJIaMU TEXHUKU O€30M1aCHOCTH IIPH UCIIOJIb30BAHUH XMMUYECKUX BELIECTB;

- c(pOpMHUPOBAHHOCTh COOCTBEHHOW MO3UIMM 110 OTHOLIEHHIO K XHMHYECKOM uHpopmanuuy,
I10JIy4a€MOU U3 pPa3HbIX UCTOYHUKOB.

1.4. PexomeHayeMoe KOJHYECTBO YACOB HA OCBOEHHE MNPOrPaMMbl Y4eOHOI JAUCIUNIHMHBI
«TeopeTnyeckne 0CHOBBI XMMHUM):
MaKCHUMabHOU yueOHOU Harpy3ku oOyuatomerocss 136 vacos, B TOM 4HCIE:
00s13aTeNIbHON ayTUTOPHOM yueOHOI Harpy3ku odydatomierocs 124 gacos,
CaMOCTOSITENbHOM paboThl 0Oyvaromerocs 12 dacos.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUITINHBI
OV .12 TEOPETUYECKHUE OCHOBbI XUMHUHA
2.1. O6beM yueOHOI TUCHUNIMHBI M BH/IbI Y4eOHOIH padoThI

Bup yuyeOHoii padoTbl Oovem uacos
MakcumasnbHas yueOHasi Harpy3ka (Bcero) 136
O0s13aTesibHAs ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 124
B TOM YHCIIE: 44
J1a0opaToOpHbIe PabOTHI 10
PAKTUYECKHE 3aHITUS 34
KOHTPOJIbHBIE paOOTHI
CamocTosiTe/ibHasi padoTa 00y4aonierocs 12
B TOM YHCIIE:
BHEAYJIMTOPHAsI CAMOCTOsITeNIbHAsL paboTa 6
WH/IMBUyaJIbHBIE TBOPYECKUE 3a/TaHUS 6
Ipomesicymounas ammecmayus 8 popme uggepenyuposannozo 3auema




2.2. Tematuyeckuii njiad u coaep:xkanue yueoHoii qmucuumiuabl OY/[.12 TEOPETUYECKHWUE OCHOBBI XUMHWHU

HanmenoBanmue Coneprkanne y4eOHOro MaTepurara, 1JabopaTropHbie pabOThI M MPAKTHYECKUE 3aHIATHS, camocTosiTebHas | O0beM YpoBeHb
pa3zieNoB U TEM paboTta 00yyaromuxcs 4acoB OCBOCHHMS
1 2 3 4
Paznea 1. OBIIASA U HEOPTAHUYECKAS XUMUSA 62
Tema 1.1. Copneprkanue y4eOHOro MaTepuraa 8
OcHOBHbIE NIOHATHUSA U OcHoBHble NOHATHA XuMHUM. BemectBo. Atom. Monekyna. XUMHUECKUH 3JIEMEHT. AJIOTPOINHUSL. 1
3aKOHBI XUMHUU [IpocTeie U ciokHble BemiecTBa. KadecTBEHHBIH M KOJUYECTBEHHBIM COCTaB BEIIECTB. XUMHUYECKUE
3HaKH U GpopMyIbl. OTHOCUTETbHBIEC ATOMHAsI M MOJIEKYJISIpHast Macchl. KonnuecTBo BemecTna.
OcHoBHbIe 3aKOHBI XUMHUU. CTeXHOMETpHUA. 3aKOH COXPaHEHUSI MAcChl BEIIECTB. 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTB MOJICKYJISIPHON CTPYKTYpPBI. 3aKOH ABOTaJpo U CJIEICTBUS UX HETO. 2
JlaGopaTopHbie pabOThI -
IIpakTHYeckne 3aHATHA 4
Pemenue 3a1ay Ha HaXOXKAEHUE OTHOCUTEIBHON MOJIEKYJISIPHON MaccChl, ONIPEAEIEHUE MACCOBOM 10111
XUMHYECKHX 3JIEMEHTOB B CJIOKHOM BEIIIECTBE, KOJIMYECTBA BEUIECTBA U T.J.
KoHTponbHbIE paboThI -
Tema 1.2. CopepxaHue yaueOHOro Marepuana 8
[lepronnueckuii 3aKOH [lepuonnueckuii 3akon JI.U. Menneneera. Otkpoitue .M. MenaeneeBsim [leproandeckoro 3akoHa. 1
u [lepuonnueckas [lepuoanueckas TabIuIla XUMHYECKHX 3JEMEHTOB — Tpaduyeckoe OTOOpakeHHe MepUoaAUYECKOro
cUCTEMAa XUMHUYECKUX | 3akoHAa. CTpyKTypa MEepHOAWYECKON TaOiwubl: Mepuoasl (Maible W OOJbIIWE), TPyNIbl (TJIaBHAS U
anemeHToB JI.1. moOoyHast).
MenneneeBa u Crpoenue aroma u nepuonunyeckuit 3axoH J[.M. MenneneeBa. ATom — ciokHas 4dactuua. fAnpo 2
CTpPOEHHE aToma (TPOTOHBI M HEUTPOHBI) U TEKTPOHHAs 00os0uKa. M3oTonbl. CTpoeHne 3EeKTPOHHBIX 000I04YEK aTOMOB
AIIEMEHTOB MajblX MeproaoB. OCOOEHHOCTH CTPOEHMSI AJIEKTPOHHBIX O00JIOYEK aTOMOB 3JIEMEHTOB
OonbIIMX MEepUoaoB (TMepexoaHbIX snemMeHToB). [lonsarue o0 opOuramsax. s-, p- u d-opOutanu.
DJEeKTPOHHBIE KOHPHUTYypAIIMA aTOMOB XUMHUYECKHX DJIEMEHTOB.
3HayeHne NEepUOJUYECKOr0 3aKOHA M TMEPHOAMYECKOW CHUCTEMBbl XUMHUYecKHX 3neMmeHToB JI.U. 1
MeHnieneeBa j1sl pa3BUTHSI HAYKH M TOHUMAaHHSI XUMUYECKOH KapTUHBI MHpa.
JlaGopaTopHble paboThI -
IIpakTnyeckue 3aHsATHS 4
Pemenne kauecTBeHHBIX 3a/1a4 1o Teme: «CTpoeHne aToMa»
Pacuer xonmuyecTBa MPOTOHOB, HEUTPOHOB, ITTEKTPOHOB B ATOMAX PA3IUYHBIX XMMUYECKHUX 3JIEMEHTOB.
CocTaBiieHHEe CXeM CTPOEHUS M 3JIEKTPOHHBIX KOHPUTYypalluii aTOMOB XUMUYECKUX JIEMEHTOB.
KonTtposbHble paboThl -
Tewma 1.3. Copnepkanne ydeOHOro MaTeprana 8




Crpoenue BelecTBa

Tema 1.4.
Bopa. PacTBopsl.
DNEKTPOIUTHYECKAS
JUCCOLMAIuUs

KoBanenTHass xumuueckas CBsi3b. MexaHH3M OOpa3oBaHMs KOBAJCHTHOW CBS3M (OOMEHHBIH U 2
JIOHOPHO-aKIENTOPHBIN). DNEeKTpOoOTpHIAaTeNbHOCTh. KOBaneHTHbIE MOJspHAas W HEMOJSpHAasl CBS3U.
KpaTHocTh KOBajeHTHON CBsI3U. MOJIEKYISIpHBIE M aTOMHBIE KpUcCTaluimueckue pemnietku. CoiicTBa
BEILECTB C MOJICKYJISIPHBIMU U @TOMHBIMHM KPUCTAJILIMYECKUMH PELIETKAMH.
HNonnast xumuueckass cBs3b. KaTuoOHBI, uX oOpa3oBaHME K3 aTOMOB B pe3yJbTaTe Ipolecca
OKHUCJICHHUA. AHUOHBI, UX OOpa3oBaHME M3 aTOMOB B pe3yjbTaTe IMpoliecca BoccTaHOBiIEeHUA. MoHHas
CBfA3b, KAaK CBSI3b MEXAY KATHOHAMM M aHUOHAMHU 3a CYET 3JIEKTPOCTAaTUYECKOTO IPUTSIKEHHUS.
Knaccudukanus WOHOB: 1O COCTaBy, 3HAKy 3apsja, HAJIWYUIO TUApaTHOM 006010uyku. VoHHBIE
KpUCTaJIIM4eckue pemeTkd. CBONCTBA BEIIECTB ¢ HOHHBIM TUIIOM KPUCTAJUIMUECKON PELIETKH.
Merammueckas cBs3b. MeTamnyeckass KpUCTaUIMUecKash pelieTka U MeTalInuecKass XUMHAYEeCKast
CBS3b.
ArperaTHble COCTOSIHUS BEIIECTB U BOAOPOIHAS CBs3b. TBEpAOE, )KUIKOE U ra3000pa3HOe COCTOSHUS
BemecTs. Ilepexo BemecTsa u3 OJHOTO arperaTHOro COCTOsIHUSA B Ipyroe. BonopoiHas cBs3b.
Yuctsle BemecTtBa U cMecu. [loHsitue o cMmecu BemecTB. ['OMOreHHbIE M Te€TEPOr€HHBIE CMECH.
CocraB cMmeceii: 00beMHasi 1 MaccoBasi J0JIM KOMIIOHEHTOB CMECH, MaccoBas J0Jsl IpUMecei.
Hucnepcusie cuctembl. [lonsitue o nucnepcHoi cucrteme. [ucnepcHas ¢asza U auUCHEpCHOHHAS
cpena. Kmaccudukarus nucnepcHsix cucteM. [IoHsITHE 0 KOIJIOWAHBIX CHCTEMAX.
JlaGopaTopHbie pabOThI
IIpakTHYecKue 3aHATHS
Cemunap 1o teme «TUnbl XUMUYECKOHN CBS3U
Pemenne 3ama4 Ha Hax0XKIeHHE 00BLEMHON U MacCOBOH JI0JIM KOMIIOHEHTOB CMECH, MaCCOBOM JI0JIH
IIpUMecen.
KoHTponbHbIE paboThI
CopepxaHue yaeOHOTo MaTepuana
Bopna. PactBopsl. PactBopenue. Bona kak pacrBopurens. PactBopuMocts BemiecTB. HacwllieHHble, 2
HEHACBHIIIEHHbIE, IEPECHIIIEHHbIE PACTBOPHI. 3aBUCHMOCTh PAaCTBOPUMOCTH ra30B, JKUJKOCTEH U TBEP/IbIX
BEIIECTB OT Pa3IMYHbIX (PAKTOPOB.
MaccoBas 105151 paCTBOPEHHOT'O BEIIECTBA. 2
ONEeKTPOIUTHYECKAs JUCCOLMALNSA. OJIEKTPOJUTBl M HEIJIEKTPOIMUTHI.  DJIEKTPOIUTHYECKAsS 2
muccorranus. CTeneHb HIEKTPONUTHYECKOM aucconuanuu. CunbHble M Cla0ble  AIEKTPOJIMTHI.
OcHOBHBIE TIOJIOKEHUS TEOPUH SIEKTPOTUTUYECKON TUCCOLUAIIUY.
KHc0ThI, OCHOBAHHUS U COJIM KaK JIEKTPOJIUTHI. 2

JlabopaTopHble

«[IpuroroBiieHne pacTBOpa 3aJJaHHON KOHIICHTPALIMH.

IIpakTHYeckHe 3aHATHA

Pemrenune 3aga4d Ha MAaCCOBYIO JOJIIO paCTBOPCHHOI'0 BEIICCTBA.




Peakuuii mosHoro oomeHa.

KoHTposibHBIE pabOTHI

Tema 1.5. Copepxanne yaeOHOro Marepuaa 10
Knaccudukanus Kucnotsr m ux cBoiictBa. KuCIOTBI Kak 3IEKTPONMTHI, HMX KIacCUPUKALUA [0 Pa3InYHbIM
HEOPraHUYECKUX npu3HaKaM. XHMUYECKUE CBOMICTBAa KHUCIOT B CBETE TEOPUU BJIEKTPOIMTUYECKON IJUCCOLUALUH.
COEIMHEHUH U UX OcoOeHHOCTH B3aMMOJCHCTBUS KOHIICHTPUPOBAHHOM CEpHOM W a30THOM KHUCIOT C METaJlJIaMH.

CBOICTBa OcHOBHBIE CIOCOOBI OTYYEHUS KUCIIOT.

OcHoBanusi 1 ux cBoicTBa. OCHOBaHHS KaK AJEKTPOJIUTHI, UX KIACCH(PHUKAIUS MO Pa3TUYHBIM
pU3HaKaM. XUMHUYECKHE CBOWCTBA OCHOBAHMM B CBETE TEOPUM DJIEKTPOIUTHUECKON IUCCOLUALUH.
PasnokeHne HepacTBOPUMBIX B BOjie OCHOBaHUN. OCHOBHBIE CIIOCOOBI MOJTy4€HUsI OCHOBAHUH.

Comu u ux cpoiictBa. Conu Kak 31aeKTpoiauThl. Conu cpeaHue, KUCIble U OCHOBHbIE. XUMUYECKUE
CBOIICTBa cOJIel B CBETE TEOPHH DJIEKTPOIUTUYECKON nucconnanuu. CrnocoObl MOTyYeHHs CONEH.

Oxkcuapl 1 ux cBoiictBa. CosneoOpa3syroiire u HecoseoOpaszyromue okcuasl. OCHOBHBIC, aM(OTEpPHBIE
U KHCIIOTHBIE OKCHJBI. 3aBHCHMOCTHh XapaKTepa OKCHJa OT CTEIEeHU OKUCICHHS OOpa3yloIlero ero
MeTaja. XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHue okcuaos.

JlaGopaTopHbie pabOThI -
IIpakTHYecKkue 3aHATHS 4
['enernyeckas cBsi3b MEXAY KjacCaMHM HEOPraHMYECKUX COCTUHEHUM.

Permennie pacy€THBIX 3a/1a4 MO ypaBHEHUSM PEAKIIHIA.

KoHTponbHbIe paboThI -

Tema 1.6. ConeprkaHue yueOHOro MaTepuasa 10

XHUMUYECKUE PEAKITUN Knaccudukanuss xuMmuueckux peaxiuid. Peakium coenuHeHus, pa3joKeHUsI, 3aMElIeHHs, oOMeHa.
Karanutnueckue peakuuu. OOpaTuMble U HeoOpaTUMble peakuud. ['OMOreHHble U TeTepOreHHbIe
peakuuu. DK30TepMUYECKHE U SHAOTEPMHUUYECKHE peakuu. TernoBod 3PPeKT XMMHUECKUX pPEeaKIMi.
TepMoXxUMHUECKHE yPaBHEHUS.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuu. CTeneHb okuciaeHusl. OKUCIUTENb U BOCCTaHOBIIEHUE.
BoccranoBurens u okucieHHe. MeTox ANEKTpOHHOro OajlaHca JUld COCTaBJICHUS ypaBHEHMH
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHUI.

CkopocTh XuMH4ecKHX peakiuil. [IoHATHEe 0 CKOPOCTH XMMHUUYECKUX PEAKIIUNA. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKHX PEaKIUil OT pa3iuvHbIX (PAKTOPOB: MPUPOJIbI PEArHPYIOIMIUX BEUIECTB, UX KOHIEHTpAIUH,
TEMIIEPATYPBHI, TIOBEPXHOCTH CONMPUKOCHOBEHMSI U MCIIOJIb30BAaHUs KaTaIu3aTOPOB.

OOpatuMocTh XUMHUECKMX peakuuil. OOpaTumble U HeEOOpaTHMble peakuu. XHUMHUYECKOe
PaBHOBECHE U CIIOCOOBI €r0 CMEIEHHS.

JlabopaTopHbie pabOTHI -
IIpakTHYecKHe 3aHATHS 4

Pemenne pacuy€THbIX 3a7a4 110 TEPMOXUMHUUYECKUM YPABHEHHSIM




CocraBneHne ypaBHEHHMH OKHCIIUTEIIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMN, PACCTaHOBKA KO3(PPHUIIMEHTOB
METO/IOM 3JIEKTPOHHOTO OalaHca.
Pernienne kauecTBEHHBIX 33714 MO TeMe: « XMMHUYECKOE paBHOBECHE M CIIOCOOBI €r0 CMEUICHHUS.

KonTponbHbie paboThl

Tema 1.7. CopepxaHne yaeOHOr0o Marepuaa 10
Mertansl u Mertannbel. OcCOOEHHOCTH CTPOEHHS AaTOMOB M KpUCTaI0B. PU3NUECKHEe CBOMCTBA METALIOB.
HEMETaJLIbI Knaccugukaius MeTamioB 1o pa3InyHbIM MIPU3HAKaM. XUMUYECKHE CBOWCTBA METAIJIOB.
DIJIEKTPOXUMUYECKUI Pl HANIPSHKEHUH METAIIIOB. MeTamnoTepmus.
Koppo3ust MeTajijioB: XuMU4€ecKas U IEKTPOXUMUYECKas. 3aBUCUMOCTb CKOPOCTU KOPPO3UH OT
yCIOBUH oKpy»Katomiel cpeabl. Knaccudukanuus koppo3un METaIoB 10 pa3IMYHbIM IPU3HAKAM.
CriocoObI 3aIUTHl METAIOB OT KOPPO3HH.
O6ume ciocoObl mosryyeHust MetayuioB. [lonstue o metayutypruu. CrutaBbl YepHbIE U LIBETHBIE.
Hewmeranner. OcobeHHOCTH CTpOEHUS aTOMOB. HeMeTasuibl — mpocThie BeecTBa. 3aBUCHMOCTD
CBOICTB raJIOr€HOB OT UX nonoxeHus B llepuonnyeckoii cucreme. OKUCINUTENbHBIE U
BOCCTAHOBUTEJIbHbBIE CBOWCTBA HEMETAJIIIOB B 3aBUCUMOCTH OT UX I1OJIOKEHUS B PSAY
3EKTPOOTPULIATEIBHOCTH.
JlabopaTopHbie padoThl 4
«PeneHne 3KkceprMMEHTAIBHBIX 33/1a4 HA MJICHTHU()UKALMI0 HEOPTaHMUECKUX COSMHEHUI.
IIpakTHYeckne 3aHATHA 4
Pemenne pacu€THbIX 3aa4 Ha ONpeIETICHUE TPAKTUYECKOTO U TEOPETUUECKOI0 BBIX0/1a TPOJAYKTA
peakuuu. Pelienue BapuaTuBHBIX 3a1a4.
KoHTponbHbIe paboThI -
Paznea 2. OPTAHNMYECKASA XUMMUSA 62
Tema 2.1. CopepxaHre y9eOHOT0 Marepuaa 20
OCHOBHBIE MOHATHUSA ITpenmer opranmdeckoid XWMHHU. [IpupojHBIE, MCKYCCTBEHHBIE M CUHTETHMUECKHE OPraHUYECKUE
OpraHM4ecKor XumMuHK | BemecTBa. CpaBHEHHE OPraHMYECKHX C HEOPIaHUIECKUMH BEIIECTBAMH.
U TEOPHS CTPOCHHUS XVMHYECKOE CTPOEHUE KAK MOPSAIOK COEIUHEHHS aTOMOB B MOJIEKYJIBI ITO BAJIGHTHOCTH.
OpraHUYeCKUX Teopust crpoenust opranumdeckux coenuHeHudt A.M. BbytiepoBa. OCHOBHBIE MOJIO)KEHUS TEOPUU
COEIMHEHU N XUMHUYECKOTO CTpoeHus. M3omepus u u3omepbl. XuMuueckue ¢GOpMYNIbl M MOJEIM MOJEKYT B
OPraHNYeCKON XUMHH.
Knaccugukanus opranudeckux BemiecTB. Kiaccudukanusi BeIIECTB MO CTPOCHHUIO YIIIEPOJHOTO
CKeJIeTa U HAIMYUIO (QYHKIMOHATIBHBIX Tpymil. 'omosnoru u romonorus. Hauana nomenknarypsl IUPAC.
JlaGopaTopHble paboThI -
IIpakTHYecKHe 3aHATHS 4

CrpykTypHBbIe HOPMYJIIBI OPTaHUIECKUX BEIIECTB, H30MEPHI U TOMOJIOTH;
W3roroBiieHNEe U CpaBHEHHE MOJEIEH MOJIEKYJI — NPEACTABUTENEH PAa3IMYHBIX KJIACCOB OPraHUYECKUX




COEIMHEHMI.

KoHTposibHBIE pabOTHI

Tema 2.2. Copepxanne yaeOHOro Marepuaa 20
VYTraeBogopoasl 1 UX AJKaHbI: TOMOJIOTHYECKUH psJl, M30MEpHs M HOMEHKJIATypa ajKaHOB. XHMMUYECKHE CBOMCTBa
IIPUPOJIHBIE aJIKaHOB (M€TaHa, 3TaHa): FOPEHUE, 3aMEIllCHNE, Pa3IoKEHHE, JeruipupoBanue. IlpuMenenue ankaHoB
UCTOYHUKHU Ha OCHOBE CBOMCTB.
[{uknoankanel. ['oMonormueckuid psjg W HOMEHKJIATYpa IMKIOAIKAHOB, WX o0mas Qopmyna.
M3oMepust LIMKII0ATIKAaHOB: MEKKJIaccoBasi, YriepoAHoro ckenera. [losydyenue u ¢usnyeckue cBoiicTBa
LHUKJIOQIKAHOB. XMMHUYECKUE CBOMCTBA HUKJIOAIKAaHOB. [I[pumeHeHue.
AJnkeHbl. DTWIIEH, €ro IMoJlydeHHe (JernipupoBaHUEM 3TaHa, JAEMNOJUMepU3alUel MOIMITHIICHA).
I'omonoruyeckuii psif, U30Mepusi, HOMEHKJIATypa aJKEHOB. XMMHUUYECKHE CBOMCTBA 3TWICHA: F'OPEHMUE,
KayeCcTBEHHbIE peakuuu (oOecrBedyrnBaHUE OpPOMHOM BOABI M pacTBOpa IE€pMaHraHaTa Kajus),
rujapaTanus, nojuMepusanus. [lpuMeneHue 3TuieHa Ha OCHOBE CBOMCTB.
Juensl. [ToHsATHE 0 TMeHaX KakK yrieBOJ0pOIax ¢ ABYMs ABOHHBIMU CBS3sIMU. CONpPSKEHHbIE TUEHBI.
XuMudeckue cBorictBa OyranueHa-1,3 u u3onpeHa: o0ecIBEeUHBAHUE OPOMHOM BOABI M MOJMMEPH3AIUS
B Kay4YyKH.
AnkuHBI. AnieTnieH. XMMHYECKUE CBOWCTBA alleTHIICHA: TOpeHHe, 00ecIBeunBaHue OPOMHOM BOJIBI,
IPUCOEIUHEHUE XJIOPOBOAOpOAa U ruaparauus. llpuMeHeHue aneTuiaeHa Ha OCHOBE CBOMCTB.
MexxknaccoBas n3oMepus ¢ ankagueHamu. llonydyeHue aneTusieHa NMUPOIU30M METaHA U KapOMIHBIM
CIocoooM.
Apenbl. benzon. XuMmuueckue cBOMCTBA O€H30J1a: TOPEHUE, PEaKINK 3aMeIleHUs (TaJoreHupOBaHue,
HuTpoBaHue). IlpuMeHeHue OeH307a Ha OCHOBE CBOMCTB. I'omonoruyeckuil psia apeHoB. Toiyour.
HwutpoBanue tonyona. TpoTu.
[TpuponHblE UCTOYHMKHM yriaeBOAOponoB. IIpupoasslii ra3: cocraB, NPUMEHEHHUE B KauecTBE
toruiBa. [TomyTHbIN HEQTAHOM ra3, ero nepepadoTka.
Hedts. CoctaB u nepepaborka Heptu. Ileperonka nHedru. Hedrenmponykrsl. OKTaHOBOE UHUCIO
OEH3MHOB.
JlaGopaTopHble paboThI -
IIpakTHYecKue 3aHATHS 4
CrtpykTypHBIEe GOPMYIIBI YTIIEBOAOPOIOB, U30MEPHI U TOMOJIOTH;
Ha3zBanue yrieBoopooB 1o MexxayHapoaHoit Homenkiarype [UPAC.
Pemenue 3a1a4 Ha HaX0XACHUS MOJIEKYIISIPHOM (OpMYJIbl ra3000pa3HOro yrieBoI0po/a.
Pemenne pacu€THBIX 3aa4 10 YPABHEHUSIM XUMUUECKHUX PEAKIIHH.
KoHnTponbHbIe paboThl
Tema 2.3. ConeprkaHue yueOHOro MaTepuaa 22
Kucnoponcoaep:xaine Crouptel. [lonydyeHue sTaHosia OpOXEHHUEM TIIOKO3bl M THApATAMEed ASTWJeHA. | MApOKCHIIbHAS




OpraHUYeCcKue
COEIUHEHHUS

rpymnmna kak ¢yHKuuoHaiabHas. [IoHATHE 0 MpeenbHBIX OJTHOATOMHBIX CIIUPTaX. XMMHUYECKHE CBOMCTBA
9TaHOJIa: B3aUMOJICHICTBHE C HATpHEM, OOpa3oBaHME IPOCTBIX M CIOXKHBIX 3(QHUPOB, OKHUCICHHE B
anpaerua. IlprumeHeHne 3TaHOJa HA OCHOBE CBOMCTB. METHIIOBBIM CHUPT M €ro HCIOJb30BAHHE B
Ka4eCcTBE XMMUYECKOI'0 ChIpbsl. TOKCMUHOCTh METAHOJIA U MpaBHila TEXHUKH 0€30IacHOCTU Ipu padore ¢
HUM.

MHuoroaromusle cnupThl. M3omepus M HOMEHKIATypa IPEACTABUTENEH IBYX- M TPEXaTOMHBIX
cnupToB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB MHOTOATOMHBIX CIIUPTOB, MX Ka4€CTBEHHOE OOHAPYKEHHE.
OtnenbHblE NPEACTaBUTENN: STUICHIVIMKOJNb, TIJHMIEPHH, CHOCOOBI HMX IOJY4YeHMs, IPAKTUYECKOE
IIPUMEHEHHUE.

®eHousl. Pu3nyeckue U XUMHUUYECKHE CBOHCTBa (eHoina. B3anmMmHOe BIMsHHE aTOMOB B MOJIEKYJIe
¢deHona: B3anMOICHCTBHE C THUPOKCUIOM HATPUA U a30THOM KkucinoToi. [IpumeHenne ¢eHoaa Ha OCHOBE
CBOWCTB.

Anbaerunsl. [lonstue 06 anpaeruaax. AnpjaeruaHas rpynna kak ¢QyHKIUOHaiIbHas. PopManbaerua
1 €T0 CBOMCTBA: OKUCIIEHHUE B COOTBETCTBYIOIYIO KHCIIOTY, BOCCTAHOBIEHUE B COOTBETCTBYIOLINM CIIUPT.
[Tony4yeHne aberu0B OKUCICHHEM COOTBETCTBYIOMUX crupToB. [lonmukonneHcanus popmaibaeruia ¢
¢denonom B penonodopmanbaerugHyro cmoiy. [Ipumenenue Gpopmanbieruia Ha OCHOBE €ro CBOMCTB.

KapOonoBeie kucnotel. [lonarne o kapOOHOBBIX KHcIoTax. KapOokcmibHas rpymma Kak
¢byHkUMOHaNbHAS. ['OMOIOrnyecKkuii psij MpeaesibHbIX OJHOOCHOBHBIX Kap-00HOBBIX KuCIOT. [Tomydyenue
KapOOHOBBIX KHCJIOT OKHCJIICHHEM aJbJCTHIOB. XHWMHUYC-CKHUE CBOWCTBA YKCYCHOW KHCIOTHI: OOIIHE
CBOWCTBA ¢ MUHEPAJIbHBIMHU KUCIOTaMU M peakuus srepudukanum. IlpumeHenne ykCycHONW KUCIIOTHI Ha
OCHOBE CBOMCTB. BpIcmIMe JKMpHBIE KHCIOTBI Ha NPUMEPE NAIBMUTHHOBOM M CTEAPUHOBOM.
MsorooGpa3ue kapOOHOBBIX KHCIOT (I1aBeieBas KMCIOTa KaK JBYXOCHOBHAsl, aKpUJIOBasl KHUCIOTAa Kak
HenpeenbHast, 0eH30MHas KHCI0Ta KaK apoMaTHyecKas).

Crnoxnble 3¢upsl U xupbl. [lonyueHue cinoxHbIX 3¢uUpoB peakuueil srepudukanuu. CroxHbe
3¢upsl B IpUpoJie, UX 3HaueHue. [[puMenenHune ciioxHbIX 3(UpPOB Ha OCHOBE CBOMCTB.

XKups! kak ciaoxuble 3gupsl. Knaccupukanus xupoB. XUMHUYECKHE CBOMCTBA KUPOB: THIPOJIN3 U
TUAPUPOBAHUE )KUJKHX KUpOB. [IpuMeHeHNe )KUPOB HA OCHOBE CBOMCTB. Mblia.

VYrneBoasl. YrieBoasl, UX Kiaccudukamus: MoHocaxapuIsl (TIH0K03a, (QpyKTOo3a), AHUCaXapubl
(caxapo3sa) u mosnmcaxapusl (Kpaxmai U HEeJUTH0II03a).

['moko3a — BEMIECTBO C JBOWCTBEHHOW (PYHKIMEH — allbJCTUIOCTHPT. XUMHUYECKHE CBOWMCTBA
TJIFOKO3BI: OKHCIIEHHE B TJIFOKOHOBYIO KHCIIOTY, BOCCTaHOBJIEHHE B COPOMT, CIHMPTOBOE OpOXKEHHE.
IIpuMeHeHne TIIF0KO03bI HA OCHOBE CBOWCTB.

CtpoeHre U XUMHUYECKUE CBOMCTBA CaXxapo3bl. TeXHOIOTNYECKHNE OCHOBBI TPOU3BOJICTBA CaXapO3bl.

Kpaxman. Crpoenue monekysbl. Puznueckue U XMMUYECKHE CBOICTBa, HAXOXKJIEHUE B MPUPOJEC U
6uonornyeckas ponb. [lpumenenue.

Ilenmono3a. CrpoeHue, ¢usznyeckue M XHUMHUYECKHe cBoicTBa. HaxoxkneHue B mnpupoge u




6uonornyeckas poib. [lpumenenne. CpaBHEHHE CBOMCTB Kpaxmala U HEIUTI0JIO3bL.
3HaYeHUE YIJIEBOAOB B dKUBOUW MPUPOJIC U KU3HU YEIOBEKA.

JlabopaTopHbie padoThI
«Kap6oHOBbIE KHCIOTHI U MX CBOMCTBa», « MI3yueHune CBOUCTB yIJI€BOJOBY

HpaKaneCRne 3aHATHSA

Ha6opaTopHHe pa6OTBI «Pacmo3naBaHue nmiuacTMacc ¥ BOJJOKOHY

CamocrosiTesibHast padoTa 00y4arOLINXCH:

1. ITpopaboTKa KOHCITIEKTA.

2. Perienue 3a/1a4 Ha HaX0XKJIEHUE OTHOCUTEILHOU MOJICKYIISIPHON MacChl, ONPEISIICHUE MAaCCOBOM IO XUMHUYECKHX JJIEMEHTOB
B CJIO’KHOM BEIIECTBE; KOJNUECTBA BEIIECTBA

3. UsrotoBnenune Mozeneit MOJIEKYI Pa3IMUHBIX YIIIEBOIOPOIOB.

4. Ha3Banue BelecTB o MexayHapoanoit Homenkinatype |[UPAC.

5. CocraBlieHHE U PEIICHUE T€HETUYECKHUX ETTOYCK.

6. Pemienue 3a1a4 Ha HaXO0XICHUS MOJIEKYJISIPHON (OPMYIIBI Ta3000pa3HOrO yriIeBOI0POa.

7. IToAroTOBUTH TOKJIAI HA TEMY TI0 BEIOOPY: «XHMHSI YTIIEBOAOPOTHOTO CHIPhs U MOsI Oyytas mpodeccusy», «YTIeBOI0pOIHOS
TOIIIMBO, €T0 BHUJIbI U HA3HAYCHHEY, « IKOJIOTUUECKHUE ACTIEKTHI HCIIOIb30BAHUS YTIIEBOJAOPOIHOTO CHIPhS)

12

Bcero:

136




3. YCJOBUS PEAJIM3AIIAM YYEBHOMU JUCHUILIAHBI

3.1. Tpe6oBaHusl K MUHUMAJIbHOMY MAaTepHAJbHO-TEXHHYECKOMY 00ecre4yeHn 0
Peanu3zanus y4eOHON TUCIUIUTUHBI TPEOYeT HATMYHS y4eOHOTo KaOuHeTa « X UMHUSI;
O6opynoBanue yaeOHOro KabUHeTA:

- TOCAJI0YHBIC MECTA M0 KOJHYECTBY 00YJarOIIUXCS;

- pabouee MeCTO MpenojaBaTes;

- BBITSDKHOM 1IKad;

- Ha0Op XMMUYECKOH MOCYABI M MIPUHAICKHOCTEN s TAOOPAaTOPHBIX U MPAKTHYECKUX padoT;
- Ha0OPBI PEAKTHBOB OPTaHMYECKUX U HEOPTraHWYECKHUX BEILECTB;

- KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOMH «XUMHUS;

TexHnueckue cpeacTBa 00y4eHUs:

- KOMITBIOTEP C JUIEH3MOHHBIM IPOrPaMMHBIM 00€CIIEUCHHEM;
- MYJIbTUMEUAIIPOEKTOP

- OKpaH

3.2. UudopmanuonHoe odecriedeHrne 00y4eHus
IlepeyeHs pexoMeHIyeMbIX Yy4eOHbIX M3AaHMii, WHTepHeT-pecypcoB, AONMOJHUTEIbHOI
JUTEepaTypbl

OcHoBHas JIUTEepaTypa
1. TI'muaka H.JLOOGmas xumus. (CIIO). Yuebnoe nocobue : yueOnoe nmocodbue / H.JI. I'muuka. —
M.: KnoPyc, 2019.
2.  Tabpuensu, O. C. Xumus ans npodeccuit U crennanbHOCTEH TEXHUYECKOTo Tpoduiist: yueOHUK
it CIIO [Teker] : yuebnuk / O. C. TI'abpuensn, U. I'. OctpoymoB. - M: M3narenbckuii meHTp
"Akanemus", 2016. - 272 c.
3. Epoxun FO.M. , KoBamea U. b.Xumust mis npodeccuii U CHeNUAIBHOCTEH TEXHUYECKOTO H
€CTECTBEHHO-HAYyYHOro mpoduieil: y4eOHUK A CTYAEHTOB MPO(ecCHOHANBHBIX 00pa30BaTENIbHBIX
opranuzaiuii-M.: Axanemus, 2018

HNuTepHer pecypcsl
http://www.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.htmi
http://courses.urc.ac.ru/eng/u6-7.html
http://www.ikt.ru
http://prepodavatel.narod.ru/modtechnology.html
http://lwww.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects_main.htm
http://yuspet.narod.ru/disMeh.htm
http://philist.narod.ru/articles/orlova.htm
BbazoBas xominekius 95C BOOK.ru
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3.3 AKTHBHBbIE M MHTEPAKTHBHbIE 00pa3oBaTe/IbHbIe TEXHOJOIMH, HCNIOJIb3yeMble B
ayJAUTOPHBIX 3AHATHAX:

npoOieMHass JIeKIMs, HMHTEPAKTUBHAS OKCKYpPCHsI, TEXHOJOTHUS MajblX TIpYII, CEMHHAp,
MYJIbTUMEINITHAS IPE3EHTAlus, JeJI0Bast Urpa.


http://philist.narod.ru/articles/orlova.htm

4. KOHTPOJIb U OIIEHKA PE3YJbLTATOB OCBOEHHMS YYEFHOI

TACIATITAHBI

KoHTponb M oOlleHKa pe3ylbTaTOB OCBOEHHS Y4eOHOW JUCLMIUIMHBI OCYILECTBIISAETCS
npernojiaBaTesieM B TPOLECCe TMPOBEICHHUS NPAKTUYECKUX 3aHATHH M J1abopaTopHBIX pador,
TECTUPOBAaHUS, a TAKKE BBIIOJHEHUsS] OOYyYaloIMMKCA WHAMBUIYAIbHBIX 33JaHUM, IPOEKTOB,

HUCCJIEIOBAHUMN.

PesyabTaTsl 00yyeHus
(ocBOEHHBIE YMEHMSsI, YCBOEHHbIE 3HAHMS)

@®opMbI U METOAbI
KOHTPOJISA M OLleHKH
pe3yJbTaToOB 00yUYeHHust

B pezynemame oceoenus yuebnou Oucyunaunsl «Teopemuueckue
OCHOBbL XUMUUY 00YYAIOWUTICS OOJIICEH YMEMmb:
* Hasvieamv.  U3VYEHHble — geuecmea - no
MeANCOYHAPOOHOU HOMEHKIAmype;

* onpeodenamv: BANEHMHOCMb U CMENneHb OKUCIEHUS XUMUYECKUX
9NEeMEHMO8, MUn XUMUYECKOU C85d3U 6 COeOUHeHUsX, 3aps0 UOHA,
xapakmep cpedbl 8 B00HbIX pACMBOPAX  HEOP2AHUYECKUX U
Op2aHU4eCKUx  COeOUHeHUll, OKUcCIumenlb U  B0CCMAHOBUMEND,
NPUHAOTIEHCHOCb BEUeCmE K PA3HbIM KIACCAM HEOP2AHUYECKUX U
Op2aHU4eCKUx cOeOUHeHUll;

*  XapaKkmepuzoeamy: 21eMeHmMbl MALbIX NEPUOOOE NO UX NOJIOHCEHUIO
6 Ilepuoouueckoti cucmeme .M. Menoeneesa; odwue xumuueckue
ceoticmea Memannos, HemMemainios, OCHOBHBIX Kaaccos
HeOp2aHUYecKUx U  OpP2aHUYEeCKUX  COeOUHEeHUll;  CmpoeHue U
Xumuyeckue CceoUCmed U3VYEHHbIX HeOPSAHUYECKUX U OP2AHUYECKUX
COCOUHEHUI,

* 00BACHAMb. 3A8UCUMOCMb CBOUCME Beujecms om ux cocmaea u
CmMpoeHus, Nnpupooy XUMUYECKOU CBA3U (UOHHOU KOBAJeHMHOL,
Memaniuyeckol U 6000POOHOL), 3A8UCUMOCIL CKOPOCMU XUMUYECKOT
peaxkyuu U HONONHCEHUE XUMUYECKO20 PABHOBeCUsi OM PA3IUYHBIX
¢axmopos;

* GLINONHAMb  XUMUYECKUU IKCNepuMeHm. NO  PACNO3HABAHUIO
BANCHEIUUUX HEOP2AHUYECKUX U OP2AHUYECKUX COeOUHEHU;

*  NPoBOOUMb. CaMOCMOAMENbHBIN NOUCK XUMULECKOL UHGOopMayuu ¢
UCNONIL30BAHUEM — PA3IUYHBIX — UCMOYHUKO8  (HAYYHO-NONYJISPHBIX
u30anull, KOMNbIOMEPHLIX 6a3 Oanuvlx, pecypcoe Hnmepnema);
UCNONIBb306AMb  KOMNbIOMEPHbIE MEXHONIo2uU 011  00pabomku u
nepeoauu XumMu4eckou ungopmayuu u ee npedcmasieHus 8 pasiuyHvlx
dopmax;

*  C6A3bIBAMb: U3VUEHHDI MAmepual co ceoell npogeccuoHalbHOU
0esamenbHOCMbIO;

s pewams. pacuemmuvle 3a0auu NO XUMUYECKUM opmyram u
VPABHEHUAM,

UCNONIL306aMb NPUOOPEMEHHble 3HAHUA U YMEHUS 8 NPAKMUYEcKol
0eAmenbHOCMU U NOBCEOHEBHOU IHCUSHUL!

* 0111 00BACHEHUsT XUMUYECKUX 581eHUl, NPOUCXO0AWUX 8 NPpUpooe,
ObLIMY U HA NPOU3B0OCMEe;

* onpeoenenus 803MONCHOCIU npomeKanusl XUMUYECKUX
npespaujenuti 8 pasiuiHbIX YCI08UAX U OYEHKU UX NOCAEOCMBULL

*  DKONO2UYECKU 2PAMOMHO20 NOBEOCHUsl 8 OKPYHCatouell cpeoe;

*  OYEeHKU BNIUAHUS XUMUYECKO20 3a2PA3HEHUs OKpYIcatoueli cpedvl Ha

MPUBUATLHOU — UTU

Texywuii KOHMpPoOb HA'

v

v

AN

CaAMOCMOSMENbHbIX
pabomax;
1a6opamopHwIxX u
NPAKMUYECKUX

pabomax;
memamuyecKux mecmax,
XUMUYECKUX

OUKMAHMAx,

Texywuii KOHMpPoONbL HA:

v

v

AN

CAMOCMOAMENbHbLX
pabomax;
1abOpamopHbIx u
NPAKMUYECKUX
pabomax;
memMamu4yeckux mecmax,
XUMUYECKUX
OuKmaumax,

Texywuii KoHmpons Ha:

v

v

CAMOCMOSMENbHBIX
pabomax;
1abOpamopHbIxX u
NPAKMUYECKUX
pabomax;




Op2aHU3M YeN08eKa U Opyeue JHCUBble OPeAHUMbL;

*  0e30nacHo20 0OpaweHus ¢ 20PIYUMU U MOKCUYHBIMU 8eUeCTnéamu
u 1abopamopusvim 060py0o8anuem,

*  NPUCOMOBIEHUS PACMBOPO8 3A0AHHOU KOHYeHmpayuu 6 6vlmy u Ha
npouseoocmaee;

*  Kpumuueckou oyeHKu 00CMOB8EePHOCMU XUMULECKOU

ungopmayuu, nocmynarowei U3 pazHvix UCMOYHUKOS.

B pesyrvmame  oceoenus oucyuniumsvl  «Xumusy
00y4arOWuUics 00HCeH 3HAMD!

* BadiCHeUwlue XuMudeckue NOHAMUS: — BeUecmaso,
9NeMeHm, — amom,  MONeKVId,  OMHOCUMENbHbLE
MONEKYIAPHASL MACCbl, UOH, QUIOMPONUs, U30MONbL, XUMUYECKAs
CB3b,  IIEKMPOOMPUYAMETLHOCHD, 8aIEHMHOCY, cmeneHb
OKUCNIeHUsl, MOb, MONAPHASL MACCA, MOJAPHBINL 00beM 2a3000pA3HbIX
sewecms, Gewecmsa MOAEKYIAPHO20 U HEeMONeKVIAPHO20 CMPOeHUs,
PAacmeopul,  INEKMPOIUM U  HEINeKMPOIUM, IAeKMPOIUMULECKAS]
ouccoyuayus, OKUCIUMENb U  BOCCMAHOBUMENb, OKUCIEeHUe U
s8occmanogenue, meniogou d¢hghekm peaxyuu, CKOpOCms XUMUYECKOU
peakyuu, Kamauius, XUMUYecKoe paeHosecue, YelepoOHblll CKelem,
DYHKYUOHANbHAS 2PYNNA, U3OMEPUS, 2OMONOSUSL,
* OCHOGHbIE  3AKOHbI  XUMUU:  COXPAHEHUS.
NOCMOSHCIBA COCMABd  Beujecms,
Menoeneesa,

*  OCHOBHblE MeopUU XUMUU, XUMUYECKOU C8A3U, ILeKMPOIUMULEeCKOU
ouccoyuayuy,  CMpPOEHUsi  OP2AHUYECKUX U  HEOP2AHUUECKUX
coeouHeHull;

*  BadICHeUwlUe 6eujecmea U MAmepudabl: BadCHeuuUe Memaiivl U
CNIasvl;, CepHas, CONAHAS, A30MHASL U YKCYCHASL  KUCIOMBbL;
Onazopoouvle  2azvl, B000POO0, KUCIOPOO, 2AN02EHbl, WELOUHbIE
Memannvl, OCHOBHble, KUCIOMHble U ampomephvle OKCUObL U
2UOPOKCUOBL, WeN0YU, YeLeKUCbIL U Y2aAPHBIIL 2a3bl, CEPHUCbLIL 2a3,
amMmuaK, 800a, NPUPOOHBIU 2a3, MEemaH, dMAH, IMUNEH, aAyemuieH,
X70pud Hampus, KapooHam u 2uOpokapboHam Hampus, KapoOonam u
Gdocpam kanvyus, Oen3zon, MemMAHONL U DMAHOJ, CILONCHbIE IPUpbi,
JHCUPBI, MbLIA, MOHOCAXApUObl (2110K03a), oucaxapuovl (caxaposa),
noaucaxapuovl (Kpaxman u yeunono3d), AHUIUH, aMUHOKUCIOMbI,
OenKu, UCKYCCMBeHHble U  CUHMemuyecKue BOJIO0KHA, KAy4yKu,
NAACMMACCYL;

yuebHou

XUMUYECKUl
amomuas U

maccwl  geujecms,
Ilepuoouueckuii  3axon J{.H.

v’ memamuueckux mecmax,

v’ Xumuueckux
OUKmauHmax,

Ilpomeorcymounviii
KOHMPO.Jb HA.
v okzamene

IIpomescymounwiii
KOHMPOTIb HA:

v’ 3aueme
IIpomescymounwiii
KOHMPOJIb HA:

v’ 3aueme
IIpomescymounwiii
KOHMPOTIb HA:
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