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1. IACHHOPT PABOYEN MTPOT'PAMMbI YYEBHOM JANCIHHUITJINHBI
XyuMH4YeCKHEe OCHOBBI DKOJIOTHH

1.1. O6aacTh NpUMEHEHUS NPOTrPaMMbI

[Iporpamma  y4eOHOM  JHCUMIUIMHBI  SIBJASIETCS  YacTbl0O  OCHOBHOM
npodecCUOHANIbHOW 00pa3oBaresibHOM mporpammbl B cooTBeTcTBUU ¢ PI'OC mo
CIIEHHAIBHOCTH CIIO 20.02.01 PanmnonansHoe HCIIOJIb30BaHNE
MPUPOJOXO03IMCTBEHHBIX KOMILJIEKCOB.

1.2. MecTro IMCHMIUVIMHBI B CTPYKType OCHOBHOW mNpPo(ecCHOHATbHOI
o0pa3oBaTeIbHON MPOrpaMMbI:

EI/ICQI/IHHI/IHa BXOIMT B 06QGHEZOQIQCCCHOH3HBHBII>'I TN KJI

1.3. Hean u 3agauM JUCUMILIMHBI — TPeOOBAHMS K Pe3yJIbTATAM OCBOCHUSA
AUCHMILTUHBI:
Hensamu n3ydeHus y4eOHON NUCIUIUIMHBI « XUMUYECKUE OCHOBBI SKOJIOTHNY
ABJIIOTCSI: OCBOCHHME 3HAHUM, 3aKOHOB M TEOPHM ISl pa3pabOTKU COBPEMEHHBIX
TEXHOJIOTUH U UX BHEAPEHMS B POU3BOJICTBO C YUETOM DKOJOTHUECKUX 3a/1a4;
- pa3BUTHE T[IO3HABATEJIBHBIX HWHTEPECOB W  HHTEJUICKTYaJbHBIX
CIIOCOOHOCTEH B IIPOLIECCE CAMOCTOSITENIBHOIO MPUOOPETEHN XUMUYECKUX 3HAHUM
C MHCMOJIb30BAHUEM PA3JIMYHBIX MCTOYHUKOB HHGOpPMALlUM, B TOM 4YHUCIE
KOMITbIOTEPHBIX;
- BOCNUTaHUE YOEXKICHHOCTH TO3UTUBHOM pOJM XUMUU B JKU3HU
COBPEMEHHOI'0 O0IIECTBA;
- OBJIQJICHUE YMEHUSMU MIPUMEHSTH MOJTyYECHHBIC 3HAHUS JUIsl OOBSICHEHUS
XUMUYECKUX SIBIICHUI U CBOWCTB BEILIECTB; JIJISl OLIEHKU POJIM XMMHUU B Pa3BUTUU
YKOHOMHUYECKH U IHEPTETUUCCKU BBITOIHBIX MPOIIECCOB, PAa3padOTKU O€30TXOIHBIX
TEXHOJIOTUH, MOJTYYECHUH COBPEMEHHBIX DKOJIOTHYECKHU 0e30MmacHbIX
HaHOIIPOAYKTOB U MaTE€pHUaJIOB;
-IPUMEHEHHE TIOJIYYEHHBIX 3HAaHUW M yMEHMH Juisi 0e30macHoro
WCIIOJIb30BAaHUSI BEIIECTB W MaTepuajioB B ObITYy, Ha MPOU3BOACTBE, B
MOBCEHEBHON KW3HU, Uil TPEAYNPEKICHUS SBJICHUNM, HAHOCAIIUX Bpe
3I0POBBIO M OKPYKAIOLIEN Cpene
B pe3ynbTaTe 0CBOCHHUS TUCHHUIIMHBI 00YUYalOIUiCs TOJKEH
yMeTh:
- COCTaBJSAITb YPAaBHEHMS pEaAKLUM, OTPAXKAKOIWIMX B3aUMOACHUCTBUE
Pa3TUYHBIX KJIACCOB COCIMHEHUN ¢ 00BEKTaMU OKPYKAIOIIEH CPEIbl;
- COCTaBIIAATh AIEKTPOHHO-UOHHBIN OasaHc OKHCIIUTEIBHO-
BOCCTaHOBUTEIBHBIX MPOLIECCOB, MPOTEKAIOIINX B OKPYXKAIOIIEN Cpele;
- IPOBOJIUTH MPAKTUYECKUE PACUETHI U3yUYaeMbIX XUMUUYECKUX SIBJICHUI;
COCTaBIISATb ~ YPAaBHEHMS  pPEAKUMM, OTPAXAKOIWMUX  B3aUMOJECHCTBHUE
Pa3IUYHBIX KJIACCOB OPraHUYECKUX COCUHEHUN ¢ 00BEKTAMH OKpYKarolen
Cpensbl;
- MPOBOAUTH MPAKTUYECKHE PACUEThl HM3YUaeMbIX XUMHUYECKUX SIBJICHUU;
BBITIOJTHAT SKCIIEPUMEHT, 0()OPMIISITh PE3YJIbTAaThl SKCIIEPUMEHTA

3HATD:



1.4.

- 3aKOHOMEPHOCTH XMMHUUYECKHUX MPEBPAILICHUIN BEIIECTB,

B3aMMOCBSI3b COCTaBa, CTPYKTYPhI, CBOMCTB M PEAKIIMOHHOW CIOCOOHOCTH
BCILICCTB U COCTMHECHUIM;

- DKOJIOTHYECKHE CBOMCTBA XUMUYECKHUX JIEMEHTOB U UX COCAUHCHU;

- pOJIb XUMUYECKUX MTPOLECCOB B OXPAHE OKPYKAIOIIECH CPEBI;

- HOBEHIINE OTKPBITHS XWMHU W TEPCIEKTUBBI MCIIOJIB30BAaHUS HX B
00J1acTU OXpaHbl OKPYKAIOIIEH CpeIbl;

- OCHOBHBIC TIOHATHS  PEAKUMOHHOM  AKTHUBHOCTH  OPraHUYECKHUX
COCIMHEHUN, 3aBUCUMOCTh  (DU3UYECKMX U  XHUMHYECKUX  CBOICTB
YIJIEBOJOPO/IOB M UX MTPOU3ZBOJAHBIX OT COCTaBa U CTPYKTYPhI UX MOJIEKYI,;

- (Qusnyeckue M XUMHUYECKHE CBOMCTBAa OPraHUYECKUX COETUHCHUM,
KJaccu(pUKaIMio, HOMEHKJIATypy, TEHETHYECKYI0 CBS3b M CBOMCTBa
FEHETUYECKUX PSAJIOB OPTAHUYECKUX COCIMHECHUN;

- (usnueckue W XUMHYECKHE METOJbl  HCCIICIOBAHHN  CBOMCTB
OPraHUYECKUX COECIUHEHHH, 3KOJIOTUYECKYI0 OITACHOCTh OPraHuYECKHUX
COCJIMHCHUH PA3JIMYHBIX KJIACCOB.

OcBoenne y4eOHON JAMCUMIUIMHBI CHOCOOCTBYeT (hOPMHUPOBAHUIO

CJIeYIOIIMX KOMIIeTeHIIN I

Kon HaumeHnoBaHue KOMNeETEHIIUH

OK I. [ToHMMAaTh CYIIHOCTh M COLIMANBHYIO 3HAUUMOCTh CBOEH Oyaymiei npodeccun,
MIPOSIBJIATH K HEW YCTOWUYMBBIN MHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESTEIbHOCTD, BEIOUPATh TUIIOBBIE METOIbI
pereHust Mpo(ecCHOHAIBHBIX 3a/1a4, OLIEHUBATh UX 3((HEKTUBHOCTH U KaYECTBO.

OK 3 [IpyHMMaTh pelieHns B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYAIUsIX U HECTH 3a
HUX OTBETCTBEHHOCTD.

OK 4 Ocy1iecTBIATh NOUCK U HCII0JIb30BaHHE HHPOPMALIUU, HEOOXOAUMOI s
3¢ (HEeKTHBHOTO BBITIOTHEHUS MPOPECCHOHATBHBIX 3a/1a4, MPOPECCHOHATBHOTO U
JIMYHOCTHOT'O Pa3BUTHUS

OK 8. CaMOCTOSATEIPHO ~ OMPEACIATh 3a7aud  MPO(YEeCCHOHATLHOTO W JTUYHOCTHOTO
pa3BUTHSL, 3aHUMAThCSI CaMOOOpa30BaHUEM, OCO3HAHHO IJIAHWPOBATh IMOBBIIICHUE
KBaJIM(DUKALMH.

OK 9. OpueHTHPOBATh B YCIOBUSAX YaCTOW CMEHbI TEXHOJIOTUH B MPO(heCCHOHAIbHON
JeSITeNIbHOCTH

IIK 1.1. [IpoBOAUTE MOHUTOPHUHT OKPYKAOLIEH IPUPOTHON CPEMBI.

[IK 1.2. Opraan3oBbIBaTh Pab0Ty GYHKIIMOHAIBHOTO TOIpa3/IeJICHUs TT0 HAOJI0ICHHIO 32
3arpsI3HEHUEM OKPYKAKOUIEH TPUPOJTHON CPEIbIL.

IIK 1.3. OpraHu3oBbIBaTh ACATEIHHOCTD MO OUYMCTKE U PEaOMIUTALINY 3aTPS3HEHHBIX
TEPPUTOPHIA.

IIK 1.4. [TpoBOIUTH MEPONIPUATHS TI0 OYUCTKE M peabMIIMTAIIIH 3arPSI3HEHHBIX TEPPUTOPHH.

IIK 2.1. Ocy1ecTBISITh MOHUTOPUHT U KOHTPOJIb BXOJHBIX U BBIXOJHBIX IIOTOKOB JUIS

TEXHOJIOTHYCCKUX MMPOLECCOB B OpraHU3alniaX.




[IK 2.2. Kontponuposats u o6ecrieunBath 3P PEeKTUBHOCTh HCTIOIB30BAHMS MATOOTXOHBIX
TEXHOJIOTHIA B OpTraHU3aIUsX.

K 3.3 Peanu3oBbIBaTh TEXHOJIOTHYECKUE TMPOIIECCHI MO NEPepadOTKe, YTUIU3AUN 1
3aXOPOHCHUIO TBCPABIX U JKUIAKUX OTXOJO0B.

IIK 3.4. [IpoBOAUTH MEPONIPHUATHS TTO OYUCTKE U PEAOMIIMTALINH TTOJTUTOHOB.

1.5. Kostn4yecTBO 4acoB Ha OCBOeHHE padoveil MporpaMMbl AUCHMILIUHBI:
MaKCUMaJIbHOW y4eOHOl Harpy3ku oOydaromierocss 96 4acoB, B TOM YHCIIE:
o0si3aTeNIbHONM  ayAUMTOpHOW ydeOHOW Harpy3ku oOydaromierocss 64 uyaca;
CaMOCTOATENBHOM paboThl 0Oyyatomerocs 32 yaca.




2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JTUCIUILINHBI

2.1. O0beM y4yeOHOM TUCHMIIIMHBI U BUAbI Y4€0HOI padoThI

Buj yue6Hoii paGoThI Oobvem yacos
MakcumanbHas yyeOHasi Harpy3ka (Bcero) 96
O0s13aTesibHAs1 Ay IUTOPHAsI yueOHas1 Harpy3Ka (Bcero) 64
B TOM YHCJIE!

1ab0paTOPHBIE 3aHITHS 16

MIPAKTUYECKHE 3aHSITHSI
KOHTPOJIbHBIE paOOTHI

CamocTrosiTenbHas padoTa o0y4aomerocs (Bcero) 32

B TOM YHCJIE!

Hmoeosas ammecmayus 6 popme IK3amena




2.2. TemaTH4eCKHUil IVIaH U coJepPkaHNe YUeOHOI JUCHUILINHBI XUMUYECKUE OCHOBBI DKOJIOT'A

Copaepxxanue yueOHOro MaTepuasa, 1a00paTopHbie M NPaKTHYEeCKHe PadoThI,

YpoBeHb
HaumeHnoBaHue pa3ae/ioB U TeM caMocTosiTe/IbHAsA padoTa 00y4yaoImxcs, Kypcoasi padot (IpoeKT) (eciu O0bem yacos
npeodycmompeHul) ocBoeHu
1 2 3 4
Copepxxanne yaeOHOTo MaTepuaa 1a
[IpeameT u 3a7a4m, OCHOBHBIC TIOHATHSI ¥ 3aKOHBI XUMHH, €€ MECTO B CHCTEME
| | APYTHX €CTECTBEHHBIX HaYK. ['moGanpHBIE TPOOIEMBI YEIOBEYECTBA U POIIH 1 1
Beenenue XUMHHU B UX PELICHUMU.
CamocTosTenbHast paboTa 00y4yaronuxcs BHIIOTHEHHE TOMAIIHUX 3a/1aHui IO
TemMe 1 2
«buoreHHbIe 21eMEHTHI, KJIacCUPUKaAIUI) «3aKOH TOJIEPAHTHOCTH
Paznen 1. Heoprannueckasi xumust 18(1251+6,113)
Coneprxanne yueOHOTO MaTepuasa 6 (41+21m3)
1 | Peaknuu 3amenieHus, COSTUHEHHS, Pa3I0KEHUS, TUAPOIIU3. 1 2
Teopust >7EKTPOTUTUYECKOM AUCcOIMalii AppeHHyca, CUJIbHBIE U c1a0ble
2 | DIIEKTPONUTBI,  CTENEHb M KOHCTAHTA  BJIEKTPOJIMTHYECKOU 2 2
JOUCCOLMAIMN  CYIIHOCTh  pEaKIuid  3aMElIeHUs,  COCTUHEHHUS,
pa3noKeHus, THAPOIIN3a.
3 | OBP OxucnuTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN 1 2
Tema 1.1. Teoperuyeckue Jlagopatopunie padoTer = 1
OCHOBEI XHMHH, HEOGXOIHMELE Nol «Turbl XUMHYECKUX PEAKIUI» 1
VIS CHIeMATH3aIHH IIpakTH4eckune 3aHATHA 1
Nel «CocraBrnenne ypaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUI 1
paccTaHoBKa K03()(HUIHEHTOB METOAAMH JIEKTPOHHOTO U JIEKTPOHHO-MOHHOTO 1
OanmaHca»
CamocrosiTenpHas paboTa 00yJaronuxcsi BBIMOTHEHNE JOMAIITHUX 33a/IaHUM 110
TeEME
[IpumepHas TemaTHKa BHEAy JUTOPHON CaMOCTOSITENIbHOM pabOThI: )

[IpuBecTr npuMephl peakluii 3aMeIeHHsI, COeIUHEHUS, Pa3lI0KEeHUs, THIPOIH3a.
[Toa6op k03¢ HUIMEHTOB B OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHX
METOJIOM HOHHO-3JIEKTPOHHOTO




Coneprxanne yueOHOT0 MaTepuasa 6 (41+21m3)
O6mue cBoiicTBa HeMeTasIoB. PU3NYECKUE U XUMUYECKHE CBONCTBA 5
1 | HEMeTauIOB M UX 3aBUCUMOCTH OT ITOJIOKEHUS B IEPUOINIECKON CHCTEME; 1
KUCJIOPOJIHBIE ¥ BOJIOPOJTHBIE COSIMHEHNE HEMETAIITIOB
Bomopon u ero ¢pusnyeckue n xumudeckue cBocTBa. OCOOEHHOCTH CTPOCHUS
2 | aToMa BOJIOPO/ia U €ro U30TOIOB, PACIIPOCTPAHEHUE B IPUPOJIE, CBOIMCTBA, 1 2
MOJTyYeHHE U PIMEHEHHNE BOJIOPO/Ia U €T0 COCIMHEHUI
DJeMeHThl CelbMOM Tpynmbl 1aBHOM mnoarpynmnbl.  OcobeHHoCTH
3 | CTPOGHHS aTOMOB TallOTCHOB U MX MOJIEKYII, PACTIPOCTPAHEHHE B PHPOJIE, ] 27
CBOWCTBa, TOJy4YeHHE W TMPUMEHEHHE TaJlOTeHOB W WX COEAMHEHUH,
TOKCHUYECKHUE
CBONCTBA TaJIOTEHOB M UX COCIMHEHUN
DJIEMEHTHI IIECTOM TPYIIIBI IIIaBHOM moArpytiibl. OOIMe CBOMCTBa
Tema 1.2. HeMeTaJJIBI 1 UX 4 | XQIBKOTCHOB, HAXOMICHHE HX B IPUPOJIE; ] 5
COeMHEHHSs Kucnopoa u ero coeaunenusi. OcoOeHHOCTH CTPOSHUS aTOMa KUCIOPOoJa U
MOJIEKYJI KUCIIOPOJIa U 030HA, PAaCIIPOCTPaHEHHE B IPUPO/IE, CBOHCTBA,
MOJIy4YE€HUE U PUMEHEHUE KUCIOPOa U €r0 COeTMHEHUI
JlabopaTopHbie padoThl 1
No2 Onpenenenue «OnpeneneHue cojepKaHue yrieKUcIIOro ra3a B IOMEIISHUsX ]
KOJISIDKAY.
IIpakTHYeckHne 3aHATHSA 1
Ne2Pemienue pacueTHbIxX 3a1a4 no teme «Hemeramis 1
Konumponvnas paboma Nel no reme «Hemeranibl U UX COETMHEHUS 1
CamocTosTenbHast paboTa 00y4yarouuxcs BHIIOTHEHHE JOMAIIHUX 3a/1aHui 0
Teme
[IpuBecTH npuMepbl peaklnii HEMETAIJIOB P
[IpuBecTr npuMepsl peakiyii HEMETAJLIOB IECTON IPYIIIIHIL.
[TpuBecTu npuMepbl peakluii HEMETAIIIOB MATOM TPYIIIBI
[ToaroroBka noKIan0B
Coneprxanne yueOHOTr0o MaTepuana 6 (41+21m3)
Tema 1.3. MeTamuibt u ux O6uwe cBoiicTBa MeTaywioB OCOOCHHOCTH CTPOCHHUSI AaTOMOB METaJLIOB, UX
COCNMHEHHA 1 | CBOWCTBA, MOTyYEHHE; O METO/IAX 3AIUTHI METAJUIOB OT KOPPO3HH, 1 2

3arpA3HCHUC BOABI TSXKCIIBIMU METAJIJIaMU




Mertamnsl rnaBHbIX noarpymni. Metamisl 1rp. ['n. noarpynnsl. Hatpuii,
Kammii. CpoiicTBa, nomyyeHne U MPUMEHEHHUE IIETOYHbIX METAJIOB U X

2 . 1
COEIMHEHU I
Merannst 2rp. ri1. noarpymnisl. Kansimii. CBoiicTBa, MoyyeHrne U NpUMEHEHNE
LIEJIOYHO-3EMENIBHBIX METAJUIOB U UX COETMHEHNUM;
Mertamibl 3rp. 1. noaArpyniel. AmoMuHui. CBOMCTBA, MOTYyYEHHE U
3 | mpyMeHEHNEe ATFOMUHHUS U €r0 COCIMHEHNUH; OTVIMYME B CBOMCTBAX METAUIOB 1
OATPYIIIBI
Mertasisl TOOOYHBIX IpymnIl. MeTamsl 1rp. mo604H. moArpynmnsl.Menp,
cepebpo, 30110T0. [lonokeHne MeTaioB HOATPYIIILI B IEPUOIUYECKON CUCTEME,
4 0COOEHHOCTU CTPOEHUsSI UX aTOMOB; CBOMCTBA, MOTyYEHHUE U MPUMEHEHUE MEIU U ]
ee coequHeHH, Metasutbl 2rp. mo6oyH. noArpynmnsl. Lunk. [lonoxenue
METAJUIOB
MOATPYMITEI B IEPHOIUECKOI cucTeEME, OCOOEHHOCTH CTPOECHUSI X aTOMOB;
CBOICTBA, MTOyYEHUE U IPUMEHEHHNE LIMHKA U €T0 COEMHEHUI
JlabopaTopHbie padoThl 1
Ne3 «¥YcTpaneHne MarHueBoi U KaJablUEBOU JKECTKOCTH BOIBI» 1
IIpakTHYeckue 3aHATHSA 1
Ne3Perenne pacueTHbIX 3a/1a4 1o Teme «CBOMCTBA, MOTy4YE€HHE U IPUMEHEHHE ]
LIEJIOYHBIX M LIETOYHO-36MENbHBIX METAUIOB M X COSIMHEHHID
Konumponvnasa paboma Ne2 no reme «MeTajuibl U UX COSTUHEHUS» 1
CamocrosiTenpHast paboTa 00yJaronuxcsi BHIMOIHEHNE JOMAIITHUX 33/IaHUM 110
TeMe
Pemenue pacueTHbIX 3a7a4 10 TeMe «MeTasuibl II1aBHbIX HOATPYII» 2
[TpuBecTn npuMepsl peakluii MeTaIoB MOOOYHBIX MOATPYIIIL.
IlonroroBka JOKIan0B
Paspnen 2. Opranunyeckasi XuMust 32
(20n+12nn3)
Coneprxanne yueOHOTO MaTepuasa 6 (41+21m3)
Tema 2.1. CTpoenue Teopus XUMHYECKOTO CTpOCHHMS byrtneposa IlepBble TeopeTnueckue
OPraHMYeCKHX COeTHHEHHIl | | BO33PEHHS B OPraHUECKOH XUMUH. Teopus cTpoeHHss OpraHU4YECKUX 5

coequHeHn A.M.byTiiepoBa. KjlacCUU€CKHUE IEKTPOHHBIE TEOPUH

XUMU4ecKo# cBs3u. [lonsTre rubpuan3anuu opOUTaneit yriaepoaHoro aToma.
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OcHOBHBIE TIOHATHUS O PEAKIIMOHHON CIIOCOOHOCTH OPraHUYeCKUX
coeauHeHnil. TuUnel peakuuii ¥ peareHToB. [ OMOJIUTHYECKHE U
rereponuTudeckue peakuuu. Kmaccudukars, crpoeHue 1 HOMEHKIaTypa
OpraHN4YeCKHUX COeIMHEHUN. Buasl nzomepuu.

IlpakTH4yecKkue 3aHATHSA

N

Ned4 Brinonnenue ynpaxxHeHui o teme « CTpoeHHe OpraHMueCcKUX COSIUHEHMID)

CamocTosTenbpHast paboTa 00yJaronuXcs BHINOTHEHHE TOMAITHUX 3a/IaHui TI0
TEeME

[ToaroroBka K BBIMOJHEHUE YIPAKHEHUH 110 TeMe «CTpOeHHE OPraHuYeCKUX
COCTUHEHUN. .

Tema 2.2. YrieBogopoasl

Copep:xanne yueOHOro MaTtepuana

6 (41+21m3)

[IpenenpHBIE YTIeBOOPOBI (ATKaHBI U ITUKJIOaTKaHbl). Knaccudukanus u
HOMEHKJIaTypa yIJIeBOJIOPOJOB. AJIKaHbl, IUKJIOATKaHbl. Du3nyeckue u
XUMHUYECKHE CBOICTBA MPEAENbHBIX YIIeBOJ0POI0B. METOAbI MOTYUYEHHS U
HaIpaBJICHUs UCTIOIb30BAHMUS.

HenpenenbHble yrieBogopo/ibl (aIKUHBI U JIKEHbI). AJIKEHBI, aTKUHBL,
QJIKaIUEHBI, [IMKIOAJKEHBI, IIUKIIOANKAAUEHBI. ['eHeTHUeCcKast CBsI3b MEXKY
2 | ki1accaMu yrieBoJopo1oB. dusnueckre U XMMUYECKHE CBOICTBa
HETpeAeNIbHBIX YTIEBOAOPOI0B. METOIbI MOMyUYEeHHS M HAPABIICHUS
WCIOJIb30BaHUS.

Apomatrudeckue yrieBoopoabl ApoMaTHUECKUe yraeBoaopoasl. [Tonstre 06
3 | apOMaTUYHOCTH, CTAOMIIBHOCTh LIMKJINYECKUX COMPSKEHHBIX CUCTEM.
duznyeckne ¥ XUMHUYECKHE CBONCTBA.

HpaBI/IJ'Ia OpUCHTAIUH 3aMECTHTEIICH. ITonuumkauaeckue APCHELI. duznyeckue

4 o
U XUMHUYCCKUC CBOUCTBA YITICBOOOPOIOB..

IlpakTH4yecKkue 3aHATHSA

No5  «YrneBomopoab»

CamocTtosTenbHast paboTa 00y4yaronuxcs BHIIOTHEHHE JOMAIIHUX 3a1aHui IO
TeM

[ToaroroBka K BBINOJHEHHUIO YIIPAXXHEHUH IO TEME

MeToapl TOJTydeHHUs U HAITPaBJICHUS UCIIOJIB30BAHUS MIPEACIIBHBIX YTIICBOJIOPOIOB
MeTo/p1 TONTyYeHUs U HAPABICHUS HCIIONIb30BAHUS HETIPeIeTbHBIX
YIJIEBOI0POIOB

MeTo/1bp1 TONTyYeHUS U HAPaBIEHUS UCIIOIb30BAHUSI ApOMATHYECKUX
YIJIEBOIOPOJIOB
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Copep:xanue yueOHOro Marepuasa

6 (41+2m3)

ChIpbeBbIE€ ICTOYHUKH OPraHUYECKUX COeAMHEHUN. BUIbI 1 TpOUCXOXKICHHE
He(Tu. Hay4yHble OCHOBBI epepadoTKH U pa3aeneHus: HedTu. OpakmOHHbII

1 | m xuMHuUecKuil cocTaB. YTineBoaopoasl. CMomcTo-achaabTOBBIC BEIIECTBA. 1
Kamennsiit yrons. [Ipupoansiii raz. Metoasl uccie10BaHus COCTaBa
nepepaboOTKU CHIPBSI.
Ilepuunas nepepadotka HeTu Tepmuueckuit kpekunr. [Tuponus u
KOKCOBaHHUE HEPTSIHOrO chIpbs. [lomumepusanus u nusomepusanus.
2 | AnxunupoBaHue. KaTainTuueckuil KpeKHUHT. 1
Bropuunas nepepabotka HepTH Apomarusanus. [ MIPOKPEKUHT.
Karanutnueckuit pedpopmunr. CoctaB ¥ CBOWCTBA NPOJYKTOB MEPEPadbOTKU
HedTu. Cuntes yriesogopoioB. KommiekcHas nepepaboTka HedTu..
XuUMUSI MOTOPHBIX TOTUIMB M CMa304HbIX MaTepHaioB. MexaHu3m
BO3HHUKHOBEHUS JIETOHAIIMOHHBIX MTPOLIECCOB B Kamepe cropanus. OKTaHOBOE
Tema 2.3. Xumusi HepTH M u rentaHoBoe yucia. CoptHocTh. COCTaB U CBOMCTBA TOPIOUMX ISt P
He()TEeNPOaYKTOB 3 | nBurareneil BHyTpeHHero cropanus. CMa3zounble Macia. MeTo bl
pEryMpoBaHMs CBOMCTB CMa304HbIX Macell. XUMUS IPOLECCOB CUHTE3A
KOMITOHEHTOB MOTOPHBIX TOIJIUB U CMa304YHBIX Macell. [Ipumenenue
IIPUPOJIHBIX HCTOUYHUKOB YIJIEBOJIOPOJIOB.
IIpakTHyeckue 3aHATHSA 2
Ne6 Nzydenue nporecca nepepaboTku HEPTH MO cxemam
Ne7 Kamennsiit yroas. IIpupoasslii ras 1
CamocTosTenbHast paboTa 00y4yarouxcs BHIIOJHEHHE JOMAIIHUX 3a/1aHui 10
TeMe U HamucaHue pedepara
XHMHSI MOTOPHBIX TOIUIMB M CMa304HBIX MaTEPUAIIOB.
Nzydenwne mporecca nepepaboTKu HEPTH MO cXeMaM 2
Kamennsiit yrons. [Tpupoansiii ra3
CriocoObl CHMKEHUS BBIOPOCOB B OKPYIKAIOIIYIO CPELy NMPOJYKTOB CTOPAHHS
MOTOPHOTI'O TOIUIMBA
Copep:xanne yueOHOro MaTepuana 6 (41+21m3)
Tema 2.4. ®yHKUMOHAILHBIE ["anoreHnpon3BoiHbIE YTIIeBO0po10B Kitaccudukamnus u HOMEHKIIaTypa
1 | ranoreHnpon3BOHBIX yIIeBOAOPOAOB.. CTpoeHue moiekys. Mzomepusi. 1

NPOU3BOIHBIE YTIJIEBOI0POIOB

DuU3NYECKUE U XUMUYECKUE CBOMCTBA. METO/Ibl IOJIyYEHHUS U HAIIPABIICHUS
HCIONb30BaHus. BaxkHeimue npeacraBurenu. BiusiHue Ha OKpyKaronIyro
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cpeny.

Apomatnyeckue ciupThl. PeHombl, HapTOIbl. DeHOMATHL. [IpocThie
3¢upel. 3aBUCUMOCTD (PU3NYECKUX CBOMCTB OT CTPOEHUS. XUMHUECKHE
CBOICTBA.

MeTo/1bl TOTyYEHHS M HAITPABJICHUS UCIIOIb30BaHus. BaxkHeiime
MPEICTABUTEIIHN.

AMuHbI. @U3NYECKHE U XUMUYECKUE CBOMCTBA. METO bl OJIyYEHHUS U
HaHpaBJIeHI/DI HCIIOJIB30BaHUA.

KapOoHoBbIe KHCTOTHI 1 UX Mpon3BoaAHbIe Kitaccudukanusi, crpoenue,
M30MEepHs U HOMEHKIIaTypa KapOOKCHIIbHBIX coeuHeHnid. Hachimennpie
HEHACBIILIEHHBIE MOHOKapOOHOBBIE KUCIOTHI.. ClloKHBIE 3(pUPBI KapOOHOBBIX
kuciot. duznueckre U XMMHUYECKHe CBOMCTBa. HampaBiieHus: HCIOIb30BaHMUS.
[TpowusBoHBIE KAPOOHOBBIX KUCIIOT, COAEPIKAIINE PA3IHIHbIC
(hYHKIIMOHAJILHBIE TPYTIIIHL.

JlaGopaTopHbie padoThI

No4 «Xumudeckue peakiuu yriieBoJ0POI0BY

IlpakTH4yecKkue 3aHATHA

No8 «BplInonHeHne ynpaxHEHUN 10 TeMe «AJIbJIETU]IBI 1 KETOHBD)

~ | [

Koumponvnan paooma Ne3 1o teme « DyHKIIMOHAJIbHBIEC MPOU3BOIHBIE
YIJIEBOJIOPOAOBY»

CamocTosTenbHast paboTa 00y4yaronuxcs BHIIOTHEHHE JOMAITHUX 3a/1aHui 10
TeMe U HamucaHue pedepara

N3ydeHne XMMHUYECKUX CBOMCTB (DYyHKIIMOHAIBHBIX TPOU3BOJHBIX YTIIEBOAOPOIOB
Pemenue pacuetHbix 3a1a4 1o teMe « OyHKIMOHAJIbHbBIE TPOU3BOAHBIE
YIJIEBOJIOPOJOBY

[ToaroToBka MOKJIa0B O UHANBUAYAIBHOU TEME

Tema 2.5. Dj1eMeHTBLI OMOXUMHU

Copep:xanne yueOHOro MaTepuana

4 (2a+2am3)

buoxumuueckue kiaccbl coefUHEHNM. XUMHYECKUM COCTaB U CTPYKTYypa
BCIHICCTB XMUBBIX OPTaHU3MOB. XUMU3M B3aMMOICHCTBUS OHOJIOTTYECKH
aKTHBHOT'O BEILIECTBA C >KUBOM KJIECTKOM. O6H_II/IG 3aKOHOMCPHOCTHU BJIMAHUSA
3JIEMEHTHOTO COCTaBa COCAMHEHMI Ha UX TOKCUYHOCTb..

14




15



JlabopaTopHbie padoThl

o 2
No5 «M3ydeHne cBOWCTB OEITKOB MOJIOKAy
CamocrosiTenbHast paboTa 00yJaronuxcsi BRIMOJHEHNE JOMAIITHUX 33/IaHUM 110
TeMe.
2

BCJ'IKI/I, AMHUHOKHUCIIOTBI, TPOTCUHBL 3aBUCHMOCTh TOKCUYCCKUX CBOICTB
OpPraHU4YCCKHUX COCI[I/IHCHI/II\/'I OT XUMHUYCCKOI'O CTPOCHHA U COCTAaBa

Conepkanue yueOHOro MaTepuasa

4 (2a+21am3)

BMC, cniocoOs1 monmyuenust u xumuueckue cpoiictBa. Kimaccudukamus BMC.
OcHoBHbBIE CBOWCTBa, XapakTepHble 1711 OonbinHcTBa BMC. Kayuyku,

1 N 2
MJJACTMACChl 1 XUMHUYECKHE BOJIOKHA.. BaxkHelmue npeacrasutenu. Mx
Tema 2.6. Cunrernyeckue NPUMEHEHNE B HAPOJHOM XO3SHCTBE
BBICOKOMOJIEKYJISIPHBIE TpaxTHiecKHe 3aHsTHS

coeTMHEeHHS 2
No9 «Peakniuu monuMepu3aIuy U MOJIUKOHICHCAIIUI)
CamocTtosTenbHast paboTa 00yJaronuxcs BHIIOTHEHHE TOMAITHUX 3a/1aHui IO
TEME 2
Peaxiuy monmMepu3anuy U MOJIUKOHICHCAITHID)

Pa3znea 3. ®u3nueckas XuMus 24
(181+6:n3)

Tema 3.1. MoJjiekyJasipHo-
KHHETHYeCKasi Teopust
arperaTHbIX COCTOSIHUIA

Coneprxanue yueOHOTO MaTepralia

4 (2a+2am3)

OcHoBHbIe TIOHATHS. ['a3000pa3HOe cocTosTHUE BemecTBa. ['a30BbIe 3aKOHBI.
MonekyJIapHO-KMHETHYECKas: TeOpus ra3oB. MeanbHblii ra3, 3akoHbl bonns-
1 | Mapuortra, ['eii-Jlroccaka, [llapns, ABoraapo, 00beTMHEHHBIN Ta30BbIA 3aKOH
- YpaBHEHHUE COCTOSIHUS UAealbHOIO rasa, ypaBHenue Knanelipona-
MemnpeneeBa, pU3NUYECKUl CMBICI Ta30BOM MOCTOSHHOM;

MounekynspHO-KHUHETUYECKAsl TEOPUS Ta30B, OCHOBHOE YpaBHEHUE
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH, YCIOBUS IPUMEHEHHUS 3aKOHOB
WJeaTbHOTO0 Tra3a K peajibHbIM ra3am, U30T€pPMbl peaIbHOTO U UACAIBHOTO
ra3os

IIpakTHyeckune 3aHATUS
[IpakTrnueckoe 3anstue NelO «PemeHne 3a1a4 Ha ra30BbI€ 3aKOHBD)
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CamocTosTenbHast paboTa 00y4aronuxcs BHIOTHEHHE JOMAITHUX 3a1aHui TI0
TEME

MonekynsipHO-KUHETUYECKasi TEOPHS Ta30B,

Pemenue 3a1a4 Ha ra3oBbIe 3aKOHBI

[ToaroroBka qOKJIa 0B HA TEMY

«Kpucramnmmueckoe u aMmoppHOE TBEpI0€ COCTOSHUS BEIIECTBA

«YeTbIpe arperaTHble COCTOSIHHSI BEIIECTBA, CTPYKTYPHbIE U KHHETHYECKHE
XapAKTEPUCTUKI

Tema 3.2. OcHOBBLI XUMHYECKON
TePMOAUHAMUKH

Copepxanre yueOHOTO MaTepuaa

4 (2a+2am3)

OcHoBHbIe IOHATHS. [lepBblii 3aKk0H TepMOguHAMUKU. OCHOBHBIE MIOHATUS U
onpezeneHus. XuMUIecKasi TepMOIMHAMUKA, TEPMOJMHAMUYECKAsl CUCTEMA,
M30JMPOBaHHAas!, OTKPbITasl, 3aKpbITasi CUCTEMA, COCTOSIHHE CUCTEMBI,
TEPMOJIMHAMUYECKHE TTapaMeTPhl, TEPMOIMHAMUYECKIE BETHUNHEI,
TepMOaUHaAMHUUeCKHid rporecc. DyHKINUU COCTOSHUS ¥ PYHKIIUH Ty TH
ocylIlecTBIIeHHs npoliecca. DopMyIHPOBKHU MEPBOTo 3aKOHA TEPMOAUMHAMUKH.
Pabota, BHyTpeHHSISl DHEPIHsl, TEIUIOTa. DHTAIBIIHSL. .

Tepmoxumusi. 3akon ['ecca. Bropoii 3aKkoH TepMOAUHAMUKU. TEepMOXUMHUS
3akoH ['ecca. CnenctBus u3 3akoHa ['ecca. Bropoii 3akoH TepMOIMHAMUKH.

CBobojHas 1 cBsizaHHast Hepruu. [IpuHIMI MUHUMYMa CBOOOIHOM SHEPTHUH.

3

IIpakTHyeckune 3aHATHS
[Ipaktrnueckue 3anstust Nel 1 «CnenctBust u3 3akoHa ['ecca»

CamocTosiTenbpHast paboTa 00yJaronIuXcs BEITIOTHEHHUE TOMAITHUX 3aIaHUi TI0
TeMe
IToxroroBka k penieHuro 3aaa4 o teme «Cienctus u3 3akoHa ['eccay

2

Tema 3.3. Xumnueckas
KHHETHKA. XNMHYeCKoe
paBHoBecue. Karanus.

Coneprxanne y4eOHOT0 MaTepuasa

6 (41+21m3)

Xumudeckast KHHeTHKa. CKOPOCTh XUMHUYECKON PEaKIUu, BIUSIOIIAE HA HEE
¢akTopsl. AktuBanus moiekydi. [Ipasuno Bant-I'odda.

Karanus. Karanmuzaropsl. MTaruburopsl. Katanmutnueckass akTHBHOCTbD.
['oMoreHHslil U reTeporeHHbld Katayius3. @epMEeHTaTUBHBIA KaTaJIN3.

XuMmuyeckoe paBHOBecHe U (haKTOPbI, BIUAONINE Ha paBHOBecHe. [Ipsmas u
oOpaTHas peakiuu, X CKOpOCTH. 3aKoH JeiicTBus Mmacc. KoHcTanTa
pPaBHOBECHSI XMMUYECKOW peakiuu. BiausHue BHEIIHUX YCIOBUNA HA
xuMHueckoe paBHoBecue cucteMsl. [Ipunnun Jle-Illarense.
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IIpakTH4eckue 3aHATHA

3 | Tlpaktdeckoe 3anarue Nel2 Pemenue 3amgad mo teme « XuMU4ecKas 2
KMHETHKA. XMMHUYECKOE PAaBHOBECHE)»
CamocrosiTenpHas paboTa 00yJaronuxcs. 5

Pemenue 3aaa4 110 TEMC «XuMHu4uecKas
KHMHETHKA.»

Tema 3.4. ®azoBble paBHOBECHS

ConeprkaHue yueOHOro MaTepuaia

4 (2a+2am3)

dazoBoe paBHoBecue. [IpaBmio da3 ['m66ca. [IpaBumno dasz ['mbdOca.
Kiraccudukarysi CHCTEM M0 YKMCITy KOMIIOHEHTOB, (a3 U cTeneHeil cBo0oIbI.
daz3oBbic PAaBHOBCCHUSA B OAHOKOMIIOHCHTHBIX U ABYXKOMITOHCHTHBIX
CHCTEMaX.

Konmponvnaa paboma Ne4 «OCHOBBI XUMUYECKON TEPMOIMHAMUKHU, KHHETUKH 1

Karaju3a, (I)a3OBLIe paBHOBECHUSA U PACTBOPLID».

CamocTtosTenbHast paboTa 00y4yarouuxcs BHIIOTHEHHE TOMAITHUX 3a1aHui IO
TEeME

IIpaBuno ¢a3 ['n66ca

[TonroroBka K KOHTPOJILHOM paboTe

Tema 3.5. PacTBOpbI

Conepxkanue yueOHOro MaTepuaia

6 (41+2,1m3)

PacTBOpBI TBEPIBIX BEIIECTB B JKUAKOCTSIX U UX cBoMcTBa. OOmas
XapaKTepUCTHKa PaCTBOPOB, KIaccu(HUKAIIS paCTBOPOB IO
arperaTHOMy

COCTOSIHUIO PAaCTBOPHUTENISL U paCTBOPEHHOTO BellecTBa. ['uaparnas
(compBatHast) Teopus pactBopoB JI.M.Menneneena.

3aBHCHUMOCTh OCMOTHUYECKOTO JIaBJICHUS OT TEMIEPATyphl U KOHIEHTPAIUY;
3akoH Bant-TI'odda, 3akon ['eii-Jlroccaka; mpakTHYeCKOe 3HAUCHUE SIBIICHUS
0CMOCa, BO3MOXXHOCTh UCTIOJIb30BaHUSI OOPaTHOTO OCMOCa JIJIsl OYMCTKH
CTOYHBIX BOJ; 1 3akoH Paynsi; ¢pusudeckuii CMbICT H30TOHUYECKOTO
koddurmenTa;

3aBHCUMOCTB CKOPOCTH JU(PPY3UH OT Pa3TUIHBIX (PaKTOPOB, 1-if 3akoH Duka;

JlabopaTopHbie paboThl
Ne6 «OcmoTnyeckue siBIeHUs B pacTUTEIbHON KieTke. [lnasmonus.»
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CaMocTosTenpHast paboTa 00yJaronIuXcs BEITIOTHEHHE TOMAITHUX 3a/IaHUi TI0
Teme

[TonroroBka nokinagoB Ha TeMy «Kuakue OMHapHbBIE CUCTEMBI,

uX Kiaccuukanus u CBOMCTBay.

[IpakTHyeckoe MPUMEHEHNE SKCTPAKIMH U3 PACTBOPOB;
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Tema 3.6. DiekTpoxummus

Copep:xanue yueOHOro Marepuasa

6 (41+2m3)

Onexkrpoxumudeckue npoueccsl. OCHOBHbIE MOHATHSI. OCHOBHBIE ITOHATHUS
UIEKTPOXUMHUHU. Buibl dnexkTpoxumudeckux cuctem. [IpaBuia cxemarnueckon
3aIHUCH ANEKTPOXUMHUUYECKHX LeTe. DIIEKTPOABMKYIIAS CUIIA U 3JIEKTPOIHBIN
MIOTCHIUAL.

Tepmomunamudeckas Teopust J/[C. BeiBog ¢popmyner Heprcra, psin

2 .
HanpsHKEHUH M ero MpuKJIagHoe 3HaueHue. Y pasHenue ['n66ca-I enpMrobia.

IpakTnueckne 3ausaTusaNel3 CocrapieHue ypaBHEHUH AJIEKTPOJIN3a PaCTBOPOB
U PacIlJIaBOB COJIEH, PELLIEHUE PACUETHBIX 3324 [10 TEME «DIEKTPOJIHU3»

CamocTosTenbHast paboTa 00y4yarouxcs BHIIOJHEHHE JOMAIIHUX 3a/1aHui 10
TeEMe

CxeMa 37eKTpOXUMHUYECKOM 1Ienu

Pemenue pacueTHbIx 3a7a4 o TeMe «nekTposin3 3akonsl Dapanes,

Pa3nea 4. OcHOBBI KOJJIONAHOM XUMUH

16
(12n+4nn3)

Tema 4.1. KoJls1onaHbie cCTEMBI

Copep:xanne yueOHOro MaTrepuana

61

[Tpu3naku 00BEKTOB KOJIOUIHON XuMuH. Kitaccudukaius AucriepcHbIX
cucteM. [Ipu3Haku 00beKTOB KOJUTOMAHOM XuMuH. Kimaccudukarwst aucnepeHbIx

1 | crcTeM B 3aBUCHUMOCTHU OT arperaTHbIX COCTOSIHUMA TUCTIEPCUOHHOM Cpelibl U
mucniepcHol (aspl. Kimaccudukarms cBOOOTHOAMCIIEPCHBIX CHCTEM OT pa3Mepa
YJACTHII JUCTIEPCHOU (ha3bl.

[ToBepxHOCTHOE HATsDKEHHE, ajcopouus, aare3us. [loBepxHocTHOE
2 | HaTspkeHue. Yuenue 060 amcopOruu. Aacopomms [IAB. Anresus,
cMauuBaHue U pactekanue. YpasHenue [Jronpe-lOnra.

JlucnepcHOCTh U TEPMOAMHAMHYECKHE CBOMCTBA TeJl. BiausHue aucnepcHocTr
3 | Ha BHyTpeHHee JaBieHue B Tenax. Kanwsipusie siBinenus. Bausinue
JIMCTIEPCHOCTHY HA JIABJICHHE MapOB M pACTBOPUMOCTh. Y paBHeHHE KenbBuHA.

CamocTtosTenbHast paboTa 00y4yarouuxcs BHIIOTHEHHE TOMAITHUX 3a1aHui IO
TeMe

[ToBepxHOCTHOE HATSHKEHUE, aacopOLHs, aare3us. BiusHue AUCIepcCHOCTH Ha
JIaBJICHHUE NIaPOB U PACTBOPUMOCTD.

Tema 4.2. Kunernueckue u
ONTHYECKHE CBOMCTBA
€cBOOOJHOAMCIIEPCHBIX

CHCTEM

ConeprkaHue yueOHOro MaTepuaia

6 (41+21m3)

1 MornekysipHO-KUHETHYECKHE CBOMCTBA CBOOOTHOTUCTIEPCHBIX
cucteM. MoJieKyJIIpHO-KUHETHYECKHE CBOWCTBA
CBOOOTHOIMCTIEPCHBIX CHCTEM

2
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(6poyHOBCKOE nBUKEHHE, OcMOC, nuddy3us). CeaumeHTanus.
CeqnMMEHTAlIMOHHEIN aHaJIN3.

IIpakTH4eckue 3aHATHSA

Nel4 «Pemienue pacueTHbIX 3a/1a4 1o Temam: «CTpoeHue 2
JIBOMHOTO JIEKTPUUYECKOTO CIIOSI,)»
CamocrosiTenpHas paboTa 00yJaronuxcsl BIMOTHEHNE JOMAIITHUX 33/IaHUM 110
Teme
4

Pemenune pacueTHsIx 3aa4d o TeMaM: «CTpOEHHUE IBOMHOTO 3JEKTPUIECKOTO
ciost

Coneprxanne yaeOHOro MaTepuaa

4 (2a+21m3)

Oco6ennoctu pactBoperus BMC. CtaOunuzanus AUCOEPCHBIX CUCTEM

1 2
nocpencteoM BMC. TepmoanHaMuKa ¥ KHHETHKA Tpoliecca HabyXaHusl.
. JlabopaTopHbie padoThl
Tema 4.3. YcroitunBocTh parop P
Ne7 ««Ilonydyenue n ounctka 301 ruapokcuaa xenesa (I11). Msyuenue ero 2
JAUCIIEPCHBIX CHCTEM

KOaryJisiuu U CTaOWJIN3aluny
CamocrosiTenbHast paboTa 00yJaronuxcsi BHIMOJHEHNE JOMAIITHUX 33/IaHUM 110
TeMe 2
TepmoarHaMuka 1 KUHETHKA Ipoliecca HabyXaHHUs.

Bcero: 96
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3. YCJIOBUSA PEAJIM3AIINU ITPOT'PAMMBI INCHUAITINHBI
3.1. TpeGoBaHusi MaTepHAJIbHO-TEXHUYECKOMY O0ecre4eHH IO
Peanuzanus mnporpamMmbl  TUCHUIUIMHBL TpeOyeT Hamuuus ydyeOHOro KaOuHeTa
«XUMHUYECKHX OCHOB SKOJIOTHUIY;
O6opynoBanue yueOHOro KabuHeTa:
" TI0CaJ0OYHBIE MECTa M0 KOJIUYECTBY O0YUAIOLTUXCS
* pabouee MeCTO MpernojiaBaTess
TexHuueckue cpeacTBa 00yUEHUS:
*  KOMITbIOTEP c JTUIEH3UOHHBIM IPOrpaMMHBIM obOecrieueHrnemM u
MYJIbTUMETUATIPOEKTOP

O6opyaoBanue gadbopaTopun U pabovYrX MECT J1a0OpaTOpPHUu:
[To xonruecTBy 00y4JarOLUUXCA:
* 1a0OpaTOPHBIE CTOJIBI U CTYJIbS
* KOMIUIEKT MOCYyAbl (CTEKJIIHHOM, KEpaMUYECKOH, IMOJIMMEPHO) JUIsl BHIIIOJHEHUS
JKCIIEPUMEHTA
Ha nmaGoparoputo:
* BBITSDKHASI M IPUTOYHAsI BEHTUJISALUS
* TEXHO-XMUMHUYECKHE BECHI
* CYIIWJIbHBINA mIKag
* Ha0Opbl XUMPEAKTUBOB
* ceii u mKadwl 111 XpaHEHHSI CyXUX PEaKTUBOB, KUAKOCTEH U X PaCTBOPOB
3.2. UudopmaunonHoe odecrniedeHue 00y4eHust
Ilepeyens yueOHbIX M31aHuii, UHTEpHET-pecypcoB, 10NOJHUTENbHOMN JTUTEPATyPbI
OCHOBHBIE NCTOYHUKH:

1. Xaxanmna T.U, OcunenxoBa H. I'., Heopranudeckas xumus. YuebHoe mocooue
s CI1O u npuknagHoro 6akanaBpuata, Mocksa, IOpaiit, 2014, 288 ctp

2. Tabpwanan O.C., OctpoymoB W.I'., JJopodeea H.M. Ilpaktukym mo oOiei,
HEOPraHMYECKOW W OPraHMYeCKOW XWMUHU, Y4ueOHOe MocoOue sl CTYACHTOB
CpenHHX MpodecCHOHATBHBIX y4YeOHBIX 3aBeleHUM, 5-¢ u3ganue, M, Academia,
2011, 256 ctp.

3. bemuxk B.B., Kucnenckas K.1., ®usnueckas u xowtonanas xumus, mist CI1O, 6-e
uznanue, M, Academia, 2011, 288 ctp.

4. 3axapona T., ['omoBneBa H. Oprannueckas xumus, M, Academia, 2012, 400 ctp

Xaxanuna T.U, OcunenkoBa H. I'., Oprannueckas xumus. YdeOHOe mocooue

st CITIO u npuknagHoro 6akanaBpuarta, Mocksa, FOpaiit, 2014, 396 ctp

9}

HOHOHHI/ITCHBHLIG HNCTOYHHKHU:

apmmna A.I1. OOmias u HeopraHudecKasi XMMHUS B CXeMaX, PUCyHKaX, TaOIHUIax,
XUMHUYECKHUX peakiusax. YueoHoe nocooue, Cankr-IlerepOypr, [Turep, 2015, 304

cTp
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUS
JANCIUIIJINHBI

KoHTposib M oOmeHKa pe3yibTaTOB OCBOCHHUSI AUCIUIUIMHBI OCYILECTBIISIETCS
npenojaBarelieM B IPOIECCEe TMPOBEJICHHMS  MPAKTUUYECKUX 3aHATHUM U
nabopaTopHBIX pPabOT, TECTUPOBAHUS, a TAKXKE BBIMIOJHCHHUS OOYYaIOIIUMUCS
WHJIMBUAYAJIbHBIX 33JIaHUH, TPOCKTOB, UCCIETOBAHUM.

Pe3yabTaTsl 00y4yeHus1
(OCBOCHHBbIE YMEHUsI, YCBOCHHbIE 3HAHMS)

yMeThb

COCTaBJIATH YPABHCHUA peaKuHﬁ, OTpaXXaromux B331/IMO)ICI71CTBI/IG Pa3IUYIHBIX
KJIaCCOB COC,Z[I/IHGHI/Iﬁ ¢ 00BbEeKTaMH oxpyxcaromeﬁ Cpeabl

COCTaBJIATH BJIGKTpOHHO-I/IOHHLIf/'I 0aJaHC OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX mponeccos,
MMPOTCKAIINX B OKPY)KaIOIHeﬁ cpeac

MMPOBOAUTD MPAKTUYCCKUC PACUCTDI U3YHACMBIX XUMHUYCCKUX HBHeHHﬁ;

COCTaBJIATh YPaBHEHUS PEaKLUi, OTPaXKAIOLINX B3aUMOJCHCTBHE Pa3IMUHBIX
KJIACCOB OPraHMYECKUX COETMHEHUI ¢ 00bEKTaMU OKpYyXkarollel cpenoi

IIPOBOAMTH NPAKTUYECKUE PACUETHI H3yYaEMbIX XUMUYECKUX SBJICHUH, BBIITOJIHATD
HKCIEPUMEHT, O(DOPMIIATH PE3YJIbTAaThl HIKCIIEPUMEHTA

3HATh

3aKOHOMEPHOCTH XUMHUYECKHUX MPEBPAICHHUI BEIECTB;

B3aMIMOCBSI3b COCTaBa, CTPYKTYPBI, CBOMCTB M PEAKIIMOHHON CIIOCOOHOCTH BEIIECTB U
COCIMHEHM M, SKOJOTMYECKIE CBOMCTBA XUMHYECKUX DJIEMEHTOB M UX COCIUHCHUIA;

POJIb XUMHUYECKUX MPOIIECCOB B OXPAHE OKPYXKAIOIIEH Cpeibl;

HOBEHINE OTKPHITHS XUMHUU U MIEPCIICKTUBBI HCIIOJIB30BAHMS UX B 00JIACTH OXPAHBI
OKPY’KaloIlIeH cpepl;

OCHOBHBIE MOHATHUS O PEAKIIMOHHOM aKTUBHOCTH OPIraHUYECKUX COEAMHEHUMN, O 3aBUCUMOCTH
($U3NIECKUX U XUMHUYECKUX CBOMCTB yIiIeBOAOPOAOB M UX NMPOU3BOAHBIX OT COCTaBa U
CTPYKTYPBI HX MOJIEKYT,

buznyecKre 1 XUMUYECKHEe CBOMCTBA OPraHUYECKUX COSMHEHUH, Kiaccu(HKaIuro,
HOMEHKJIATypPy, FTEHETHYECKYIO CBSA3b U CBOMCTBA NT€HETUYECKUX PSAIOB OPTaHUYECKHUX
COCIMHCHM;

(1)I/I3I/ILI€CKI/IC N XUMHYCCKHE METObI I/ICCJ'IC,HOBaHI/II‘/'I CBOJMCTB OpPraHu4Y€CKUuX COGHHHCHHﬁ,
9KOJIOT'MYCCKYIO OITACHOCTb OPraHNYCCKUX COCIUHCHUI PA3JIMYHBIX KJIACCOB;
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