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PabGowas mporpamma ydeOHOW AMCHMIUIMHBI pa3paboTaHa Ha ocHoBe DexepanbHOrO
rocyJIapcTBeHHOTO obOpa3oBarenpHOro (manee — OI'OC) mo crnenuambHOCTSIM  CPEIHETro
npodeccuonansHoro obpazoBanust (nanee — CIIO), B coorBercTBUM ¢ PekoMeHamusMu 1o
OpraHu3aliil  TOJYYCHUsT CpEIHEro oomero o0pa3oBaHUS B Tpejaeiax  OCBOCHUS
00pa3oBaTeNbHBIX MPOrPaMM CPEIHEro MpodecCHOHAIBHOr0 00pa3oBaHMs Ha 0a3e OCHOBHOTO
o0rrero o0pa3oBaHus C y4eToM TpeOOBaHUH (enepaabHbIX FOCYIapPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB M TOJy4aeMOH MPO(PECCHH WM CHEHHATbHOCTH CPEIHEro NpodecCHOHaIbLHOrO
oOpa3oBanus (mucekMo JlemapTaMeHTa rocy1apcTBEHHOM MOJIMTHKY B cepe MOATOTOBKH KaJIpOB
u JIIO Munobpuayku Poccum ot 17.03.2015 Ne06-259), mnpumepHOH HpOrpaMMsl
001eo0pa3oBaTeIbHOM  JUCHUIUIMHBL  «XUMUS»  PEKOMEHIOoBaHHOW  DenepaabHbIM
rOCYJapCTBEHHBIM  AaBTOHOMHBIM  yupexnaeHuem «®DenepanbHblii  WHCTUTYT  pPa3BUTHS
oopazoBanus» (OPI'AY «DOUPO») nana peanusanuu OCHOBHOW MpodecCHOHATBLHOU
obpasoBarensHoi nmporpammbl CITO Ha 6a3e ocHoBHOro obmero odpasosanus (IIporokon
Ne 3 o1 21.07.2015 1.) 014 cienualbHOCTEM:

11.02.06 TexHuueckasi dKCILTyaTalusi TPAHCIIOPTHOTO PAIUOICKTPOHHOTO 000pymoBaHus (110
BUJIaM TPaHCIOPTa),

13.02.11Texuuueckas JKCILTyaTalus u o0CITy)KHBaHHE 3IEKTPUUYECKOTO u
AIIEKTPOMEXAHUYECKOT0 000PYAOBaHUS (110 OTPACISIM),

25.02.03 TexHuueckas 3KCIUTyaTalus >JIEKTPUPHUIUPOBAHHBIX U MUIOTAKHO-HABUTAI[MOHHBIX
KOMILIEKCOB,

09.02.01 KommibroTepHbIE CUCTEMBI U KOMILJICKCHI.
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aBuanun» (MI'TY T'A)
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1. MACIIOPT PABOYEN ITPOT'PAMMbBI YUEBHOM JUCIUILINHBI
OY .06 XUMUA

1.1.06s1acTh NpuMeHeHusi pado4eil MpOrpamMmbl

Pabouas mporpamma yueOHOW NUCHUIUTHHBI SBIISETCS YACTHIO MPOTPAMMBI TIOJTOTOBKU
crienanuctoB cpennero 3BeHa (manee - IITIC3) B coorBerctBuM ¢ DI'OC CIIO mo
CIELUATLHOCTSIM:

11.02.06 TexHuueckasi dKCILIyaTalusi TPAHCIIOPTHOTO PATUOICKTPOHHOTO 000pymoBaHus (110
BUJIaM TPaHCIOpTa),

13.02.11 Texnuueckas AKCIUTyaTalus u o0cy)KuBaHUE 3JIEKTPUYECKOTO u
AIIEKTPOMEXAHUIECKOTO 000pYA0BaHUS (TIO OTPACIISIM),

25.02.03 TexHuYecKas SKCIUTyaTalus AICKTPUPUIIUPOBAHHBIX M MUJIOTAXKHO-HABUTAITMOHHBIX
KOMILJIEKCOB,

09.02.01 KomnbroTepHbIE CUCTEMBI U KOMIIJIEKCHI.

1.2. MecTo y4eOHOM JUCHUILIMHBI B CTPYKTYpe NIPOrpaMMbl NOATOTOBKH
CIEHHATHCTOB CPeHero 3BeHa

YyeOHast qUCHUIUINHA «XHUMHUS» H3ydaeTcs B 00pa30BaTeIbHOM IUKIIE y4eOHOTO TIaHa
[IITICC3 na 6a3e ocHOBHOTO 00I1IeTO 00pa30BaHMS.

1.3. Hean u 3agaum y4eOHOI JMCHUILIMHBI — TPeOOBAHUS K pPe3yJIbTaTaM
OCBOEHHUS Y4eOHOH TMCUUIITHHBI

- (hopmupoBaHue y 00y4aroIUXCsl yMEHHUS OLIEHUBATh 3HAYMMOCTh XMMUYECKOTO 3HAHUS JUIS
KaQKJIOTO 4EJIOBEKa;

- ¢opmupoBaHHe y OOyYaroIIMXCsl IEIOCTHOrO TMPEACTaBICHUS O MHUPE M pPOJIM XUMHU B
CO37IaHUM COBPEMEHHOMN €CTECTBEHHO-HAYyYHOW KapTUHBI MHUPA; YMEHUS OOBICHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOLIEH  JEUCTBUTEIIBHOCTU: IPUPOAHOW, COLMAIBHOM, KYJIbTYpHOH,
TEXHUYECKOH CPEJbl, — UCIOJIb3Ys IS ITOTO XUMHUYECKHUE 3HAHNUS,

- pa3BUTHE Yy OOydYaroUIMXCsd YMEHHMH pasznuuaTh (DaKThl U OIEHKH, CPAaBHUBATh OLIEHOYHBIE
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPHUSIMH OLICHOK U CBA3b KPUTEPHUEB C ONIPEAEICHHON CUCTEMOMN
LEHHOCTEH, POpMYJIMpOBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;

- mnpuoOpereHune OOy4yaroUIMMHCS ONbITa Pa3sHOOOpPAa3HOM NEATENbHOCTH, TIO3HAHUS U
CaMOIIO3HAHUs; KJIIOYEBBIX HABBIKOB, MMEIOIIMX YHHMBEPCAJIbHOE 3HAYCHHWE IJI1 PAa3JINYHBIX
BUJIOB JIESTEIBbHOCTU (HABBIKOB PELIEHHUS MPOOJIeM, MPUHATHS PELICHUM, MOWUCKa, aHalu3a U
00paboTKH MH(pOpPMAIMK, KOMMYHHUKAaTUBHBIX HAaBbIKOB, HABBIKOB U3MEPEHUM, COTPYAHUYECTBA,
06e30macHOTO 00paIeHus C BEIIECTBAMHU B ITOBCETHEBHOM JKU3HM).

1.4. Pe3yabTaTnl 0CBOCHHS Y4eOHOM AUCHUIIIHHBI

OCBOCHHE COJACpP)KAHUA YyUeOHOM IUCHUIUIUHBI «XUMHUS», OOCCTCUMBACT JIOCTHIKEHHUE
00y4JarOIIMMUCS CIETYIOIMNUX PE3yIbTaTOB:

®  JIUYHOCMHBIX.
- 4yBCTBO TOPAOCTH U YBaXEHUs K HCTOPUU U JOCTHIKEHUSM OTEYECTBEHHOM XMMHYECKOU
HAyKH; XUMHUYECKHU IPaMOTHOE MOBeJEHHE B MPO(EeCCHOHANBHON AEATeIbHOCTH U B OBITY NpHU
00palIeHny ¢ XUMUYECKUMH BEIIECTBAMH, MaTepHallaMH U MTPOLIECCAMU;
- TOTOBHOCTb K TMPOJOJKEHHIO OOpa30oBaHMsI W MOBBILICHHUS KBaTHU(pHUKAUUU B H30paHHON
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po(hecCHOHANTEHOM AEITeTbHOCTA U OOBEKTUBHOE OCO3HAHUE PO XUMUYCCKUX KOMIETCHIIUN
B 3TOM;

- YMCHHC HUCIOJIB30BaTh OOCTHUIKCHUA COBpeMeHHOfI XUMHUYECKOU HAayKM HW XHUMHUYCCKHUX
TEXHOJIOTUH ISl TIOBBIIICHUS COOCTBEHHOTO HMHTEIUICKTYyAIbHOTO Pa3BUTHS B BBIOPaHHOMN
po(hecCHOHANTLHOM e TEIbHOCTH,

® MemanpeoMemHbIxX:
- WUCIOJNIb30BaHUE PA3IMYHBIX BUJOB [I03HABATEIBHOH JEATETBHOCTH W  OCHOBHBIX
WHTEIJICKTYaTbHBIX OMNepanuid (MMOCTAHOBKH 3amadu, (OpPMYJIUPOBAaHUS THIIOTE3, aHAIW3a U
CHHTE3a, CpaBHEHUS, OOOOIIEHHS, CHUCTEMATU3aIlMH, BBISBICHUS MPUIMHHO-CIICICTBEHHBIX
CBsI3CH, MOMCKA aHAIOTOB, ()OPMYIMPOBAHUS BBIBOAOB) IS PEIICHUS IMMOCTABICHHOW 3a1auH,
NPUMEHEHHE OCHOBHBIX METOJIOB TO3HaHUsS (HAONIOIEHUS, HAYYHOTO HKCIEPUMEHTA) IS
W3YYCHUS DPA3JIMYHBIX CTOPOH XHMMHUYECKHX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOIMMOCTh CTAJIKUBAThCS B IPOPECCHOHATIBLHOM cdepe;
- MCIIOJIb30BAHKE PA3TUYHBIX MUCTOYHUKOB JUISI MTOTYYCHHS] XUMUYECKOW MHPOpPMAIIUU, YMEHUE
OILICHUTHh €€ JOCTOBEPHOCTh JUISI JIOCTHXKCHHS XOPOIIMX PE3YJbTaTOB B IMPO(ECCHOHAIBHON
cdepe;

®  NpeoOMemmubix.
- COPMHPOBAHHOCTH MPEJICTABICHUI O MECTE XUMHH B COBPEMEHHON HAayYHOU KapTHUHE MHPA;
MOHMMAHUE POJIM XUMHH B (POPMHUPOBAHUU Kpyro3opa U (PYHKIIMOHATHLHOW TPaMOTHOCTHU
YeJI0BEKa JIJISl PEIICHUS TIPAKTHYCCKUX 3a]1a4;
- BIIQJICHWC OCHOBOIIOJIATAIOIIMMHA XUMHUYCCKHMH TIOHSATHSAMH, TEOPUSMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAaHHE XMMUYECKON TEPMHUHOJIOTUECH U CHMBOJIMKOM;
- BJIaJICHUE OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HAHHS, HWCIIOJB3YeMbIMH B XUMHHU:
HaOJIF0ICHUEM, OMTUCAHUEM, U3MEPEHHEM, YKCIICPUMEHTOM; YMEHHE 00padaThiBaTh, OOBICHSITH
pe3yNIbTaThl TPOBEACHHBIX OIBITOB M JIEIAaTh BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTH NPUMECHSTH
METO/IbI IO3HAHMSI IIPH PELIICHUU TPAKTUYECKUX 3a]1a4;
- c()OPMUPOBAHHOCTh YMEHUS [1aBaTh KOJUYECCTBEHHBIC OLCHKH W TPOW3BOJHMTH PACUECTHI I10
XUMHYECKHM (HOpMyJIaM U yPaBHECHUSIM;
- BIIQJICHHE TTPABWJIAMU TEXHUKH 0€30MaCHOCTH TPU UCTIOIH30BAaHUU XUMHUYCCKIX BEIICCTB;
- chOpMHUPOBAHHOCTh COOCTBEHHOW MO3MIMH MO OTHOLIEHUIO K XMMHYECKON WH(pOpMaluu,
MOJTy4aeMOU U3 pa3HBIX HCTOYHUKOB.

1.5. PexomenayemMoe KOJIMYECTBO YaCOB HA OCBOeHHE padoyeil mporpaMMbl
y4eOHOM TMCUMILINHBI

MaKCHUMaJIbHON y4eOHOI Harpy3ku oOy4aromerocsi 108 wacos, B TOM ymcIe:
00s13aTeNIbHON ayTUTOPHOM yueOHOH Harpy3ku oOydaroierocst 78 4acos;
CaMOCTOSTENILHOM paboThl oOyuaromerocs 30 4acos.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI Y4eOHOIl padoThl

Bupa yueOHoii padoThI Oovem uacos
MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 108
O0s3aTesIbHAsI AYIUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE:
MPAKTUYECKHE PaOOTHI 16
CamocrosiTejibHas padoTa o0yuyarierocsi (Bcero) 30

IIpomexyTounas arrectaums B popme auddepeHIpoBaHHOTO 3aUeTa BO 2 CEMECTpe




2.2. TemaTH4ecKHii IVIaH U COAEPKAHME Y4eOHOM AN CHUILTHHBI

OVY/1.06 Xumusn
HaumeHnoBanue Copep:xaHue y4edOHOT0 MaTepHnaJia, JJabopaTopHble padoThl, CAMOCTONATEIbHAS padoTa Oo0bem yacos Yposens
pa3/ieJioB M TeM oldyuawmmxcs OCBOCHUS
Pazpnen 1. 68
O0mas U HeOpraHu4ecKas XuMHsl.
Tema 1.1. Coaep:xkanue yueOHOro MaTepuaJa
OcHoBHBIe NOHATHS | Brenenue. HayuHble MeTOIbI MO3HAHMS BEIICCTB U XMMUYECKUX SIBIICHHHA. POJIb SKCIEpUMEHTa U TCOPUH B 2
M 32aKOHbI XHMMH. XUMHUH. MOJEeNnMpoBaHUE XUMUYECKUX MPOLIECCOB. 3HAUEHNE XUMUU IIPU 0cBOeHUH cnenuanbaocred CI1O
TEXHHYECKOTO podus.
OcHOBHBIE TIOHATHUSL XUMUU. BemectBo. AToM. Mosekyna. XuMudeckuit snement. Amiotponus. [Ipocteie
U CIIOKHBIE BemlecTBa. KauecTBEHHBIH M KOJMYECTBEHHBIH COCTaB BEIIECTB. XHUMHUYECKHE 3HAKH H
¢dopmynbl. OTHOCHTEIIbHBIC aTOMHAsI U MOJIEKYJIsipHasi Macchl. KonuecTBo BelecTsa.
OcHOBHBIE 3aKOHBI XUMHH. CTexuoMeTpHs. 3aKOH COXpPaHEHHS MacChl BEIIEeCTB. 3aKOH IOCTOSHCTBA 2 2
COCTaBa BEUIECTB MOJIEKYIISIPHOH CTPYKTYpBL. 3aKOH ABOTa/IpoO U CICACTBHA MX HETo. PacyeTHble 3a1a4n Ha
HaXOXJICHHE OTHOCHTEIBbHONW MOJEKYIAPHOW MacChl, OIPEAEICHHE MAaCCOBOW JIOMM XUMHYECKUX
9JIEMEHTOB B CIIO’KHOM BEIIECTBE.
JemoHcTpanuu. Mozei aTOMOB XMMHYECKHX 3JIEMEHTOB. MOJENN MOJIEKYJ NPOCTBIX M CIOMKHBIX
BemecTB. KomteKiust MpocThIX U CI0XKHBIX BENECTB.
CamocTosiTeTbHAsI padoTa 00yJAIOIIHXCH. 2 1
1. ITonaTHe 0 XUMHYECKON TEXHOJIOTHH, OMOTEXHOJIOTHH U HAHOTEXHOJIOTHH, - IOATOTOBKA
pedepata
2. AJIOTpONHS METAJUIOB - TIOATOTOBKA COOOIICHHS
Tema 1.2. Coaep:xkanue yue0HOT0 MaTepuasa 9
Mepuoauyeckuit Iepuonuueckuii 3axon J.M. Mengeneesa. Otkpbitue JI.M. MenneneeBbiM IlepHOIMYECKOTO 3aKOHA. 2 2
Hepl?:l?)];[(l)d];llleKaﬂ [epromndaeckuii 3akoH B ¢opmynmpoBke JI.J. MenneneeBa. Ilepmomudeckas TaOimma XHUMHYECKHX
cHCTeMa 9JIEMEHTOB — Tpauueckoe OTOOpaKeHUE NMEPUOANYEcKOro 3akoHa. CTpyKTypa NMepHOANYECKON TaOIIHIIbL:
XUMHYECKHX meproIel (Majble ¥ O0JBIINE), TPYHIbI (TTIaBHAs 1 HOOOYHAs).
sjemenToB .M. Crpoenne aToma u nepuoaudeckuii 3akos .M. MenzaeneeBa. ATOM — ClIOXKHas YacTHna. Sapo (IpoToHbI 1 2 2
MennesneeBa u HEUTPOHBI) U 3JeKTpoHHAss obOosouka. M3orombl. CTpoeHHE 3JEKTPOHHBIX 00O0JOYEK aTOMOB JJIEMEHTOB
CTpoenue aroma. MaJbIX HepuoaoB. OCOOGEHHOCTH CTPOEHHS OJIEKTPOHHBIX O0O0JOYEK A4aTOMOB DIEMEHTOB OOJIBIIHMX
nepro10B (TIepexoIHbIX 37eMenToB). [ToHsiTHe 06 opbuTassx. -, p- u d-OpGuranmy.
ONeKTpOHHBIE KOH(PHUTYpalMd aTOMOB XHMHYECKHX djJeMeHToB. CoBpeMeHHas (HOpMyIHpPOBKa 2 2
MIEPUOINIECKOT0 3aKOHA. 3HAUYEHHE MEePHUOJMYECKOrO 3aKOHA M MEePUOTUYECKON CHCTEMBI XUMHYECKHX
anemenToB [I.11. MenneneeBa Juis pa3BUTHsI HAYKH U TOHUMAHUs XMMHUYECKOI KapTHHBI MUpA.
Jemoncrpanmmn. Pasnuuneie  ¢opmbl  [lepuoauyeckoid cucteMbl XuMHueckux aiementoB  J.M.
Menneneesa.
CamocrosiTesibHAsE pa0oTa 00y4aKOUIHXCS. 3 3




1. XwusHsb u gesrenpHocTh J[.M.Menaeneena - MOAroOTOBKa COOOIICHHUS

2. PammoaxtuBHOCTH. MCHONB30BaHWE pAIMOAKTHBHBIX HM30TONOB B TEXHWYECKHX LEIAX -
MMOATOTOBKA COOOIIEHNS

3. PeHTreHOBCKOE U3IYYCHHUE U er0 HCIOJIh30BAHUE B TSXHUKE M MEAMIIMHE - TIOATOTOBKA pedepaTa

Tema 1.3 Copep:xaHue yuedOHOro MaTepuajia 11
CTpoeHue BellecTBa.
Honnass xumudeckas cBsi3b. KaTHOHBI, X 00pa3oBaHHE W3 aTOMOB B pe3yjbTaTe IpOLEcca OKUCICHUS. 2
AHMOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yjbTaTe Ipoliecca BoccTaHOBICHUs. MoHHas CBs3b, KaKk CBA3b
MEXAy KaTHOHAMH M aHWOHAMHM 32 CYET 3JIEKTPOCTATMYECKOro MpUTsHKeHus. Kiaccugukanus HOHOB: 110
COCTaBY, 3HaKy 3apsja, HUIMYHIO THAPATHON oOonouku. MoHHble Kpuctaminyeckue pemerkd. CBoiicTBa
BCIICCTB C HOHHBIM TUIIOM KpI/ICTaHHI/I‘IGCKOﬁ PCUICTKH.
KoBasieHTHass XUMUYeCKasi CBs3b. MeXaHu3M 00pa30BaHMs KOBAJICHTHOM CBsA3M (OOMEHHBIA M JOHOPHO- 2
aKIENTOPHBIN). DNEKTPOOTPHIATENIFHOCTh. KOBalleHTHRIE TONApHAas M HEMONsApHas CBs3u. KpaTHOCTh
KOBAJICHTHOH CBs3U. MOJEKYJsIpHBIE M aTOMHBIC KpHUCTaJUIM4YecKkue permeTkd. CBoWcTBa BEIIECTB C
MOJICKYJISIPHBIMA ¥ aTOMHBIMU KPHUCTAJUTMICCKAMH PEIIeTKaMHU.
Mertammmdeckas CBs3b. MeTaiumdeckass KPUCTANTMIECKash pelIeTka M MeTaJUTMIecKass XUMHIECKast CBA3b. 2
Ou3nyecKie CBOMCTBAa METAIIOB. ATperaTHbIC COCTOSHHS BEIIECTB M BOJAOPOIHAS CBA3b. TBEpHOE, KHUIKOEC
U Ta3000pa3HOE COCTOSHUS BemlecTB. llepexon BemecTBa W3 OJHOTO arperaTHOTO COCTOSIHHUS B JPYTOE.
BonoponHas cBs3b
Uuctele BemecTBa U cMecH. [loHsATHE O cMecH BemiecTB. [ oMoreHHbIe W TeTeporeHHble cmecu. CocTaB 2
cMmeceil: 00beMHasi 1 MaccoBasi JI0JM KOMIIOHEHTOB CMECH, MaccoBasi JI0JIs IIPUMECEH.
HucniepcHbie cucteMbl. [loHsATHE O mucmepcHo#l cucteme. JucmepcHas (asa W JUCIIEPCHOHHAS Cpeja.
KHaCCI/ICbI/IKaL{Hﬂ JUCIICPCHBIX CUCTEM. ITonsiTue o KOJIJIOMIHBIX CUCTEMAX.
JemoncTpanuu. O6pa3isl MUHEPAJIOB ¢ HOHHON KPUCTAJUIMYECKOH peIeTKoN: KaabpluTa, ranuTta. Moaenu
KPUCTANTMYECKUX PEIIETOK «CyXOoro Jbaa» (uinu Homa), anmasza, rpaduta (wnm kBapua). OOpasibl
pa3IMYHBIX TUCIIEPCHBIX CUCTEM: dMYJbCUN, CYCIIEH3UM, a3p030J1eil, reiei 1 30J1ei.
CamocTosiTe1bHast padoTa 00y4aloMXCs. 3
1. CBoiicTBa BEIIECTB C HOHHBIM THIIOM KPHCTAILUTHYECKON PEIISTKH, - TOITOTOBKA COOOIIICHNUS
2. [ToHsTHE O KOJJIOUHBIX CHCTEMaX, - IOJATOTOBKa pedepaTa
3. MuHepaisl ¥ TOpHBIE TOPOJIBI KaK MPUPOIHBIE CMECH, - TOATOTOBKA pedepara
4. AHoManM (pU3MYECKUX CBOMCTB BOJBI — ITOJITOTOBKA COOOIICHNUS
Tema 1.4 Coaep:xkanue yue0HOT0 MaTepuasa 9
Boza. PacTBOpbl.  |"Ro s " Pacrpopbl. PactBopenne. Boga Kak pacTBOpHTENb. PacTBOPUMOCTb BewlecTB. HacbleHHbIE, 2
336;:&%1]:[’;1:;:[6:.](35[ HEHACHIILICHHBIE, TTEPECHIIIEHHBIE PACTBOPHI. 3aBUCHMOCTD PAaCTBOPUMOCTH T'a30B, KHJIKOCTEH M TBEPJBIX
BEIIIECTB OT pa3JIMuHbIX (pakTopoB. MaccoBas /10J1s1 paCTBOPEHHOTO BEIIECTBA.
DJEeKTPOIIUTHYECKAsT TUCCONUAINS. DIIEKTPOIUTHl U HEIIEKTPOIHUTHL. DJIEKTPOIUTHYECKAs TUCCOLUAIINSI. 2
MexaHu3MbI 3HeKTpOHHTHqCCKOﬁ Jucconuanvu 1 BEOICCTB C PA3JIMYHBIMU TUIIAMU XUMHUYECKOHN CBS3H.
I'uapaTpoBaHHBIE U HETHAPATHPOBAHHBIE HOHBL. CTENEeHb 3JIEKTPOIUTHIECKOH anuccoruanuu. CHUIbHBIC U
cnadpie AeKTPOJIUThl. OCHOBHBIE TOJIOKEHUSI TEOPUU DJICKTPOJIMTHYECKOW Auccolmanuu. Kuciorsl,
OCHOBAHHS M COJI KaK DJICKTPOIUTEI.
2

IIpakTnuyeckoe 3ansitue Nel TIpuroToBiienne pacTBopa 3aJlaHHON KOHLEHTpaIlUU




Jemoncrpanuu. PactBopumocTs Bemects B Bojae. CoOupaHue Tra3oB METOJOM BBITECHEHHUS BOJBI.
PactBopenue B Boae cepHOil knciotel. OOpa3ipl MUHEPATIBHBIX BOJI Pa3IMYHOTO HA3HAUCHHUS.

CamocTosiTe1bHAsI padoTa 00y4aloIHXCH. 3
1. IIpumeHeHwe BOIBI B TEXHUYECKUX IIEIISX. - IIOATOTOBKA COOOIICHHS
2. ecTKOCTh BOMBI M CIOCOOBI €€ YCTPaHEeHHMsI. — TIOATOTOBKA COOOIICHUS
Tema 1.5 Conep:xanue yueOHOIro MaTepHuaJa 13
Knaccudukanus Kucnorsl m ux cBoiicTBa. KHCIOTBI KaK 3JEKTPOIUTHI, WX KIACCU(PHUKANNSA MO PA3NAYHBIM TIPH3HAKAM. 2
HEOPraHu4ecKuxX XuMuUecKue CBOWCTBA KHUCIOT B CBET€ TEOPUU IJIEKTPONUTHYECKOH naucconumanuu. OcobeHHocTH
COeIMHEHMIT U UX B3aUMO/ICHCTBUSl KOHIIGHTPHUPOBAHHOW CEpHOM M a30THOM KHCIOT ¢ MerauilamMi. OCHOBHBIE CIIOCOOBI
CBOiiCTBA. MOJIYYEHUsI KUCIIOTHIL.
OcHoBaHUsI ¥ UX cBoiicTBa. OCHOBaHMS KaK AJIEKTPOJIMUTHI, UX KIacCH(UKAIMS 10 Pa3INuHbIM IPH3HAKAM. 2
XUMUYECKUE CBOMCTBA OCHOBAaHMM B CBETE TEOPUM 3JICKTPOJMTUYECKOM Jucconuanuu. PasnoskeHue
HEpacTBOPUMBIX B BoJie 0OCHOBaHHH. OCHOBHBIE CIIOCOOBI TIOJTyYEHHUS] OCHOBAHUIA.
Comnu u ux cBoifctBa. Cosu Kak 37eKTpoiuThl. COIHM cpeHue, KUCIbIe U OCHOBHBIE. XUMUYECKH CBOMCTBA 2
coJIell B CBETE TEOPHH JICKTPONUTHYECKOW aucconnanyu. CrnocoOsl nmoayuenus coneil. ['maponns cosei.
Oxkcupl 1 ux cBoiictBa. Coneo0Opasyromiue U Hecoeoopasyroiue okcuabl. OCHOBHBIC, aM(DOTEPHBIC U 2
KHCJIOTHBIC OKCHIBL. 3aBHCUMOCTh XapaKTepa OKCHIA OT CTETIEHN OKUCIICHHS 00pa3yIoMIero ero MeTauia.
XuMuueckue cBoMcTBa OKCUAO0B. [lomydeHne OKCUI0B.
IpakTnueckoe 3ausiTue Ne2 BzaumoelcTBrE KUCIOT C OKCUJIAMH METaJIOB 2
JdemoncTpanuu. B3anmoneiicTBre a30THOM U KOHIICHTPUPOBAHHOM CEPHOM KUCIOT C METaUIaMH.
CamocTosiTe1bHast padoTa 00y4aloMXCH. 3
1. Hcnosnp30BaHue CEPHOM KUCIOTHI B MPOMBINIUICHHOCTH, - TOJATOTOBKA pedepara
2. Enxvie menoun, uX MCIONB30BaHNE B IIPOMBIIIUICHHOCTH - TIOJATOTOBKA pedepaTa
3. OKCHIBI M COIM KaK CTPOUTEIbHbIE MaTepHaJIbl — IIOJITOTOBKA COOOLICHHUS
Tema 1.6 Conep:xanue yue0HOT0o MaTepuaja 9
Xumuieckue Krnaccudukarnms XUMHYECKUX peakivil. Peakiuu COeIUHEHHs, Pa3JIOXKEHHs, 3aMeIleHus, OOMeHa. 2
peaKiy. Karanutnueckue peakiun. O6paTUMble 1 HeOOpaTHMBIE PeaKkIUu. | OMOTE€HHBIE U TeTePOTreHHbIE PEaKIUH.
OK30TepMUYECKHE U IHIAOTEPMHUIECKHE PEAKIUHU. TepMOXUMHYECKHIE YPAaBHEHHS.
OKHCIHUTENFHO-BOCCTAHOBUTENBHBIE peakiuu. CreneHp OkuciaeHHA. OKHCIAWTENb M BOCCTAHOBJICHHE.
BoccranoBurens u  OKHCIIeHHE. MeTox 3JEKTPOHHOTO OayjaHca ISl COCTABICHHWS YpaBHEHHH
OKHUCJIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ.
CKOpOCTh XUMHUYECKUX peakiuid. [IoHATHE O CKOPOCTH XMMHYECKHX PEeakIid. 3aBUCHMOCTb CKOPOCTH 2
XMMHUYECKHX PEAKLIUI OT pa3iMuHbIX (PaKTOPOB: NMPHUPOJBI PEArMPYIOUIMX BEUIECTB, MX KOHIEHTPALUH,
TeMIepaTypbl, HOBEPXHOCTU CONPUKOCHOBEHHUS U UCIOIb30BAHUS KaTaIN3aTOPOB.
OOpatuMocTh XUMHYECKHX peakiuid. OOpariMble 1 HeoOpaTHMbIe peakiuyi. XUMHUECKOe pPaBHOBECHE U
CHOCOOBI €ro CMENICHUsL.
MpakTuyeckoe 3anaTue Ne3. Peakmuu, naymue ¢ oOpa3oBaHHEM OCaJlKa, Ta3a UIN BOJHI. 2
JeMoHcTpauuu. 3aBUCHMOCTh CKOPOCTH B3aWMOJCWUCTBUS COJITHOM KHCJIOTHI C METaUlaMH  OT HUX
IpUpOJIbl. 3aBUCUMOCTh CKOPOCTH B3anMoieiicTBus okcuaa meau (1) ¢ cepHOit KHCTIOTHI OT TeMIepaTyphl.
CamocrosiTesibHAsE padoTa 00y4aKOUIHXCS. 3




1. [IpakTHyeckoe MPUMEHEHHE JIICKTPOJIN3a - MOATOTOBKA pedepara

2. PaduaIpOBaHNE IBETHRIX METAIIIOB — MOATOTOBKA COOOIICHHS
3. [Tpou3BoCTBO aMMHaKa: ChIphE, anmaparypa — IIoJAroTOBKa COOOIIEHHUS
Tema 1.7 Cojepskanne yuebHOT0 MaTepuasa 11

MeTtaniasl 1 "

HeMeTaJLIbL. Mertammel. OCOOCHHOCTH CTPOCHHS AaTOMOB W KpHCTaUIoB. @Du3ndeckwe CBOWCTBA METaJIIOB. 2
Knaccupumkamuss MeTamioB IO  pa3idYHBIM — INpHU3HAKAM. XHMHYECKHE CBOMCTBa  METaJUIOB.
DJEKTPOXUMUYECKUI pPAJ HaNpsDKeHHH MeTawioB. Mertamnotepmusi. OOmipe crocoObl HONy4YEeHUS
metaioB. [lonstue o meramnypruu. [lupomerannmyprus, THIAPOMETATYPrHs U 3JIEKTPOMETALUTyprusl.

CnunaBbl YepHBIE U IBETHBIE.
Hemertanabl. OcoOEHHOCTH CTPOCHUsI aTOMOB. Hemeraiuibl — MpocThie BellecTBa. 3aBUCHMOCTh CBOMCTB 2
TAJIOTCHOB OT HUX IIOJIOKCHUS B HepHO]IH‘-IeCKOﬁ cucreme. OKHUCIUTEIbHBIE M BOCCTAHOBUTEILHLIE CBOMCTBA
HEMCTAJIJIOB B 3aBUCUMOCTHU OT UX IMOJIOKCHUA B PAAY DJICKTPOOTPUIATCIBHOCTH.
IIpakruyeckoe 3anaTue Ne4 [lonyuenue, cobupanue U pacro3HaHHE Ta30B. 2
IIpakTHyeckoe 3anaTHe NedS.Perienne SKCIepIMEHTaIBHBIX 3a/1a4 2
Jemoncrpanuu. Komneknus MertaqioB. BzaumopelicTBue MeTamioB ¢ HemeTalamMH (kKejes3a, LIMHKA U
QATIOMUHHS C CEpO, alOMUHHA C HOOOM, CYpBMBI C XJOpOM, TOpEHHE KeJe3a B Xiope). ['opeHme
MetamuioB. Komteknus Hemeramio. ['operne Hemetamios (cepsl, ¢pocdopa, yrit). Komrekmnn npoxykimit
CHITMKATHOU MPOMBIIIICHHOCTH (CTeKIa, papdopa, dasHca, IeMeHTa pa3InIHBIX MapoK U Jp.)
CamocrosiTesbHAst padoTa 00y4aroUIuXCs. 3
1. Koppo3us meTamios: xumudeckast U 3JeKTpoxumudeckast. CriocoObl 3alUThl METAJITIOB OT
KOPpO3HH,- TOrOTOBKA pedepara
2. [Ipou3BOACTBO UyTyHA U CTANH,- IOATOTOBKA pedepara
3. KppbunaTsiii MeTan, - moAroToBKa COOOIIEeHNUS
4. ITpoun3B0JICTBO CEPHOM KUCJIOTHI — MOJATOTOBKA COOOIICHUS
Paznen 2. 40
Opranunyeckasi XuMusi.
Tema 2.1 Coaep:xanue yue0OHOT0 MaTepuasa 6
OcHOBHbIE IOHATHSA >
P——— [Ipeamer oprannveckoit xumuu. IIpupoHbie, HICKYCCTBEHHbIE U CUHTETUYECKHE OpraHMYECKUE BEIleCTBa. 2
XHMHH H TeopHsi CpaBHEeHHE OpPraHUYECKUX BEIIECTB C HEOPraHMYEeCKHMMH. BaneHTHOCTh. XHMMHUYECKOE CTPOCHHE Kak
cTpoeHust MOPSAA0K COEAUHEHNS AaTOMOB B MOJIEKYJIBI 110 BAJIECHTHOCTH.
OpPraHuYecKuX Teopust crpoeHuss opranudyeckux coenuHeHuii A.M. byrtnepoBa. OCHOBHBIE THOJOXEHHUS TEOPUHU

COeTHHEHHI. XMUMHUYECKOTO CTpoeHHus. M3omepuss m wm3oMepsl. XuWMHYecKHe (OPMYJIBI M MOJENH MOJEKYlT B
OpPraHMYeCKOM XUMHH.

Knaccudukarus opranudeckux BemiectB. Kiaccudukanus BemecTs Mo CTPOSHUIO YIIIEPOIHOTO CKelleTa 1 2
HAIAYAIO (YHKIMOHAIBHBIX Tpymi. lomomorn u romojorus. Hawama womenkmatypsl IUPAC.
Knaccupukamuss peakuuii B OpraHMYecKOd XuMuW. Peaknum mnpucoeauHeHHs (THIPHPOBAHUS,
raJIOTeHUPOBAHUS, THAPOTAJIOTCHUPOBAHUS, THApaTanuu). Peakuuw OTIIEIUIeHUs (IeruapupoBaHUS,
JICTUAPOTAJIOTCHUPOBaHUsl, Aeruaparain). Peakuuu 3amenienus. Peakuyu n3oMepusanuu.

JdemoncTpanun. Mojenn MoJieKyJ1 TOMOJIOTOB U M30MEPOB OPTaHUYECKUX COCTUHEHUH.

CamocrosiTesibHAsE padoTa 00y4arOUIUXCS. 2
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1. HcTopus BOHUKHOBEHUSI Pa3BUTHS OPTaHUYCCKOM XHMMHUHU — MOJTOTOBKA COOOIICHUS
2. Posb 0TeUeCcTBEHHBIX YUCHBIX B Pa3BUTHH OPTaHMUSCKON XHMUH, - IOATOTOBKA pedepara

Tema 2.2
Yraesogopoas! 1 uxX
NPpHUPOIHbIE
MCTOYHHUKH

Copep:xaHue yuedOHOro MaTepuaJia

11

AunkaHbl. AJIKaHbBI: TOMOJIOTHUECKHH P, M30MEpUs M HOMEHKJATypa ajKaHOB. XHUMHYECKHE CBOMCTBa
akaHOB (METaHa, 3TaHa): TOPEHHE, 3aMEIIEHNE, Pa3JIOKEHNE, AeTUApHpoBaHye. [IpuMeHeHne alkaHOB Ha
OCHOBE CBONCTB.

AnkeHbl. OTWJIEH, €ro TMOJy4eHHe (ACTHAPHPOBAHMEM 3TaHA, MACTOIMMEPHU3ANNCH ITOMUITHIICHA).
Iomounornyeckuii psin, M30MepHs, HOMEHKJIATypa ajKeHOB. XHMMHUYECKHE CBOMCTBA JTHJICHA: TOPEHUE,
Ka4yecTBEHHBIE peaknny (oOecIBeYNBaHNE OPOMHOI BOMIBI M pacTBOpa MepMaHTaHaTa Kalws), THApaTanus,
nojumepu3anus. [IpuMeHeHne STHIeHa HA OCHOBE CBOMCTB.

Juensl u kayqyku. [IoHATHE O AMEHAX KaK yIJIEBOAOPOJAaxX C ABYMS IBOWHBIMH CBs3sIMH. CONpsDKEHHBIE
JIueHbl. XUMHYeCKUue CBoWcTBa OyraaueHa-1,3 W wu3ompeHa: oOeclBeYMBaHHE OpPOMHOH BOIBI U
MoJMMepHu3anus B Kaydyku. HaTypanbHbIi 1 CHHTETHYECKHE Kaydyku. Pe3nHa.

ANKUHBL. AneTuieH. XUMHYeCKHe CBOWCTBa alleTWICHA: TOpeHue, obOecIiBeuMBaHHE OpOMHOHM BOJBI,
NIPUCOCIMHEHNE XJIOPOBOJAOpOAAa W Tuaparanus. lIpuMeHeHnme aneTwigeHa Ha OCHOBE CBOWCTB.
MekKnaccoBas U30Mepusl ¢ aJKaJUeHaMH.

Apensl. benzosn. XuMudeckue cBoiicTBa OeH307a: TOpEeHHE, PEaKLUH 3aMeIleHHs (TaloreHHPOBAaHUE,
HUTpoBaHue). [IpumeneHne OeH301a Ha OCHOBE CBOWCTB.

IIpupoanble MCTOYHMKHU YIJIEBOLOPONOB. lIpuponHBINM ra3: cocraB, NPUMEHEHHE B KauyeCTBE TOILIMBA.
Hedts. Coctas u nepepadotka Hedru. [leperonka HedhTr. HedrenmpoayKToL.

IpakTuuyeckoe 3anaTHe Ne6. [Tonyuenue osTuneHa. M3ydeHue ero CBOHCTB.

Jdemoncrpauun. I'opeHue MeTaHa, STWIEHA, aleTWiIeHa. PasinokeHue Kaydyka IIpUM HarpeBaHUU,
UCTIBITaHHUE MPOAYKTOB Pa3JIoKEHHsI Ha HempeaeabHoCcTh. Komeknus 00pa3noB HeTH U He(PTEIIPOILyKTOB.
Komneximsa «KamMeHHBIN yroib U IPOIyKIHS KOKCOXHMHUYECKOTO IPOU3BOICTBAY.

CamocTosiTe1bHast padoTa 00y4aloMXCH.
1. OCHOBHBIE HalPaBJICHNS IPOMBIIIICHHOM NepepabOTKN MPUPOIHOTO ra3a - IOAr0TOBKa
pedepara
2. [Iporneccer mpomBINIeHHOH nepepadoTkn HedTH. OKTaHOBOE YHCIIO OCH3MHOB M IIETAHOBOE
YHCIIO IU3ETIBHOTO TOIIMBA - MOJrOTOBKA COOOIIEHNUS
3. Kokcoxnmuueckoe TPOU3BOACTBO 1 €T0 NPOAYKIUA — IIOATOTOBKA COO6HICHI/I$[

Tema 2.3
Kucaopoacoaep:xanrg
e OpraHuvecKue
coeIMHEHMS.

Coaep:xkanue yueOHOro MaTepuasa

11

Cruprsl. [lomydyerne sTaHosa OpoKEHHEM TUIIOKO3BI M THApaTanueil sTwieHa. | napoKkcuiIpHas rpymnma Kak
¢yHkunoHanpHasA. [loHATHE O TPEAETHHBIX OIHOATOMHBIX CIHPTaX. XHWMHYECKHE CBOMCTBA STaHOINA!
B3aMMOJICHICTBHE C HaTpueM, OOpa30BaHHE IPOCTHIX U CIOXHBIX I(HUPOB, OKHUCICHHE B aJbJACTH.
[IpumMeHeHne 3TaHONA Ha OCHOBE CBOICTB. AJIKOTOJIHM3M, €TO TOCJIEACTBUS U MpenynpekaeHue. [ munepuH
KaK IpeACTaBUTEIb MHOTNOATOMHBIX CHHUPTOB. KauecTBeHHas peakuus Ha MHOTOaTOMHBIE CIIHPTHL.
IIpumeHeHue rauuepuHa.

®enon. dusnyeckre n XMMHYECKUe cBOKCTBa (peHona. B3auMHOe BiMsiHME aTOMOB B MOJIEKYyJie (eHOA:
B3aUMO/ICHCTBHUE C THIPOKCHIOM HaTpHs M a30THOHM KHCinoToi. IIpuMeHeHune (heHosia Ha OCHOBE CBOMCTB.
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Anpnerunpl. [lonstue 00 ampaerunax. AnbpaeruaHas rpymnna Kak GpyHKIMoHaIbHAs. DopManbaeruI u ero
CBOMCTBA: OKHCICHHE B COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIMH CHHPT.
[omy4yeHne anpOETHAOB OKHCICHHEM COOTBETCTBYIOIIMX CIUPTOB. [IprMeHeHHMe Qopmanbaernia Ha
OCHOBE €TI0 CBOICTB.

Kap6onossie kuciotsl. [ToraTue o kapOOHOBEIX KucioTax. KapOokcuimpHast Tpymnmna Kak (GyHKIIOHATBHAS.
I'omomnormyeckuii psia MpeneabHBIX 0JHOOCHOBHBIX KapOOHOBBIX KUCIOT. [loirydeHne KapOOHOBBIX KHCIIOT
OKHUCIICHHEM allbACTHI0B. XMMHUYECKIE CBOWCTBA YKCYCHOW KMCIIOTHL: OOIMIMe CBOHCTBAa ¢ MHHEPaIbHBIMH
KHCJIOTaMH W peaknus dTepudukanmu. [IpuMeHeHne yKCYCHOW KHCJIOTHI Ha OCHOBE CBOMCTB. Bricmrie
JKHUPHBIC KHCJIOTHI HA IPUMEpE NaJIbMUTHHOBON U CTEapUHOBOIL.

Cnoxuble 3¢upsl U xupbl. [TomydeHue cioxHbIX 3gupoB peakiueil srepudukanyuu. CioxHble dQUpH B
NpUpoJie, UX 3HaueHue. [IpuMeHeHne CoKHBIX 3(UPOB Ha OCHOBE CBOICTB. JKHMpPBI Kak CIOXKHBIE 3(QHUPHI.
Krnaccudukanms xupoB. XuMHYECKHE CBOMCTBA JKUPOB: T'MIPOJHM3 M THAPUPOBAHHE KHUIKHX >KUPOB.
IIpumeneHue KUPOB HA OCHOBE CBOMCTB. Mblia.

YraeBopl. YIeBoabl, UX KiaccuuKaIus: MOHOCaXapu bl (TIII0K03a, GPYKTO3a), AHcaxapuabl (caxaposa)
U Tmojucaxapumsl (Kpaxmal U IIeJUTI0J03a). [JIF0KO3a — BEIIECTBO C BOWCTBEHHON (YHKIIHCH —
AIBICTUAOCTIAPT. XUMUYECKHE CBOICTBA TIIFOKO3HI: OKUCIICHUE B TIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHUE
B copOuT, criupToBoe OposkeHue. [I[puMeHeHne TITFOK036I Ha OCHOBE CBOICTB.

[MonaTne o peaknusAx MONUKOHACHCAIIMN W THAPOIHM3a Ha MpHUMEpe B3aUMOIIPEBPAICHUN: TIIOKO3a-
TTOJICAaXapHL.

Jdemoncrpanun. OkucieHue cnupra B anpierun. PactBopuMocTs (eHoma B Bojxe NpH  OOBIYHOM
TeMIIepaType 1 Ipu HarpeBaHuu. OKHCIIEHHE aJIbJETHIOB M TIIIOKO3bI B KUCIOTY C MIOMOIIBIO THAPOKCHIA
veau(ll). KauectBennas peakuus Ha kpaxmas. Komrekius a3¢pupHbIx Macen.

CamocTosiTe1bHast padoTa 00y4aloMXCH.
1. OtaHoi: Benuyaiiiee 6Jaro WM CTPAIIHOE 3710 - MOATr0TOBKa pedepara
2. AJIKOTOITM3M | ero MpoduIIaKTHKa - MOJATrOTOBKa pedepaTa
3. 3HayeHUE YIIICBOIOPOIOB B )KMBOM IIPUPO/IC U KU3HHU YEIOBEKA- MOATOTOBKA COOOIICHHMS

Tema 2.4
A3oTcoaepikamue
OpraHuYecKne
coequHEeHMs].
IMommepsl.

Coaep:xkanue yue0HOT0 MaTepuasa

12

Awmwunsl. [TorsTHe 00 aMuHaX. AmudaTHiecKie aMUHbI, HX KJIacCH(pHUKaus ¥ HOMCHKIIATYpa. AHUINH, KaK
opraHuveckoe ocHoBaHue. [lonmydeHue anwnmHa W3 HUTpoOeH307a. [IpUMeHeHHe aHWIMHA HAa OCHOBE
CBOMCTB.

AMHHOKHUCIIOTBI. AMHWHOKHCIOTH Kak aM@oTepHble MUQYHKIIMOHATIHHBIE OPTraHWYECKUEe COCIUHEHUSI.
XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT: B3aHUMOJIEMCTBHE CO IIEOYaMH, KHCIOTaMU W JPYr C JIPyrom
(peakuus monuKkoHAeHcaIwK). [lenTuaHas CBSA3b U MOJUNENTHABL. [[puMEeHeHne aMUHOKHUCIOT Ha OCHOBE
CBOMCTB.

Benku. IlepsuuHast, BropudHasi, TPETUYHAS CTPYKTYPHI OeKOB. XMMHUYECKHE CBOWCTBA OEIIKOB: TOpEHHE,
JeHaTypanus, THAPOIIN3, [IBETHBIE peakiy. bruonornyeckne GyHKINN OEITKOB.

IMommepsl. benkn u monucaxapunbl kak ouononmuMepsl. [nactmaccer. [ToydeHrne momumMepoB peaxiueit
HNoJUMEpH3allMd U TOJUKOHJIEHcaluu. TepMOIUIaCTHYHBIE M TEPMOPEAKTUBHBIE  IIaCTMACCHL.
IMpencraButenu miactMacc. Bonokna, mx kinaccudukanus. OTiaenbHbIE NPEACTABUTEIN XUMHUYECKHX
BOJIOKOH.
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[pakruyeckoe 3anaTHe Ne7. PereHue KCIEPUMEHTANBHBIX 3374 HA MHACTADUKAIUIO OPraHUYeCKHUX
COEIMHEHUH.

IIpakTnuyeckoe 3anaTue Ne8. PacriozHoBanus niaacTMace U BOJIOKOH

HduddepernnpoBanHsblii 3a4eT

HdemoncTpanuu. PactBopenne OenxoB B Bozge. JleHaTypammsi pacTBOpa Oeilka KypHHOTO SIIa CIHPTOM,
pacTBOpaMH COJEH TSDKEIBIX METAJUIOB M P HATPEBaHMUHL.

CamocrosiTesibHAst padoTa 00y4aroUIuXCs. 2
1. bBenkoBas 0cHOBa IMMYHHTETa - HOATOTOBKA pedepara

2. HpOMBIH.U'IeHHO@ MNPOU3BOACTBO XUMHUYCCKUX BOJIOKOH - IIOJATOTOBKA COO6H.[€HI/I$[

3. Hcmonp3oBaHue TUAPOJIM3a OCIIKOB B ITPOMBIINIICHHOCTH — INOJATOTOBKA C006H.[CHI/I$[

Hroro 108

J1s XapaKTepUCTHKU YPOBHS OCBOSHUSI y4eOHOT0 MaTepHaa HCIOIb3YIOTCS ClIeyIoIe 0003HauCHUs:

1 — o3HaKoMuTENbHBIH (Y3HaBaHUE paHee N3YyUCHHBIX 00OBEKTOB, CBOWCTB);

2 — penpoyKTUBHBIH (BBINOJHEHUE AEATEIHHOCTH 110 00pa3ily, MHCTPYKIIMU WX TI0JI PyKOBOJCTBOM)

3 — MPOJYKTUBHBIN (IUTAHUPOBAHNE W CAMOCTOSTEIHHOE BBHITIOIHEHNE JIEITEIILHOCTH, PEeLIeHNe TPOOJIEMHBIX 3a71ad)




3. YCJIOBUSA PEAJIN3ALINA PABOYE TPOT'PAMMBI YYEBHO
TACIHATLITAHBI

3.1. TpeGoBaHUs K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Peanu3zanus paboveld mporpaMMbl y4eOHOH TUCIHMILIHHBI TPeOyeT HaTuIus
yueOHOro kabuHera «XUMHUS.

O6opynoBanune y4eOHOro KabuHeTa:

1. KnnaccHas nocka.

2. Y4eOHO-HarsIHbIe TOCOOUS: (PHUIIBMBI, CIIaii bl BHITIOIHEHHBIC B Paint.

3. YueGHbIe MOCOOUS U METOIUYECKAs JIUTEepaTypa

4. JIeMOHCTpaLlMOHHBIN CTOJ

5. BeiTsxkHOM 1IKad

6. YdeOHbIe TOCOOHS 1 METOIMYECKAs JIUTEpaTypa.

7. JlabopaTopHoe o0OopymoBaHuE (TMepuUOAMYEcKash CHUCTeMa XHUMHUYecKux snemeHToB J[.M.
MenneneeBa, TabauIa pacCTBOPUMOCTH COJIEH, KUCIOT M OCHOBaHUH B BOJE, TUIAKATHI 1O 001IEH
U HEOPTaHWYEeCKOM XUMHH; IUIAKaThl [0 OPraHWYecKOM XUMHH, XHUMHYecKas I[ocya,
XUMHUYECKHE PEaKTUBEI, J1a0OpaTOpHbIE BECHI U Pa3HOBECHI, KOUIEKIUN: «MeTtamisry, «[ opHBIE
nopoaby, «IlmacTmMaccsl 1 BOJIOKHAY).

Texnuueckue cpeacTBa 00y4eHUs :
1.  KowmmbroTep.

2.  MynpTHMeara IpoOeKTOpP.
3. Dkpan.

3.2. UudopmannoHHoe odecniedeHne 00ydeHust

ITepeyens pexoMeHAyeMbIX y4eOHbIX H3AaHuil, HHTEepHeT-pecypcoB, MONMOJHHUTEIbHOMN
JIUTEPaTyphbl

OcHoeénble UCMOYHUKU:

=

JI.C. I'yzeit, P.I1. CypoBuera. Xumus 10 xi1. M., JIpoda, 2013.

JI.C. I'yzeii, I'.I.CypoBuesa, I'.I". JIsicoBa. Xumus 11 k1. M., Ipoda, 2013.

3. Tlocobwme mo xumuu st moctynaronmx B BY3p1, I, T1. Xomuenko, M.: «HoBast BoHay,
2009.

4. Taopuensan O.C. Xumwmsa. 10 xmacc. ba3oBwiii ypoBeHb: yueb. miisi oOmieoOpas3oBar.
yupexaenuit. — M., 2013.

5. Tabpuensu O.C. Xumwms. 11 kmacc. ba3oBwlii ypoBeHB: yueb. it o0mieoOpa3oBar.
yupexaenuit. — M., 2013.

6. Tabpuensa O.C. Xumus: opran. xumus: y4e0. mist 10 k1. o0meoOpa3oBaT. yapekIeHHH
¢ yrany6u. uzyyenuem xumuu / O.C. T'abpuensn, U.I'. OctpoymoB, A.A. Kaprosa — M.,
2009.

7. Tabpuensa O.C. Obmas xumusi: yueOHUK as 11 k1. oOreoOpa3oBar. yupexkaeHui ¢

yrayos. n3ydenneMm xumun / O.C. T'a6puensn, U.I'. Octpoymos, C.H. Conosses, @.H.

Mackaes — M., 2009.

N
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ﬂonwmumeﬂbnble UCMOYHUKU:

1. INa6puensa O.C. Xumus i npenogaBaTesi: y4eOHO-METOUYECKOe mocooue /
O.C. I'abpuensn, I'.I'. JIsicoBa — M., 2009.

2. I"a6puensu O.C. HactonpHas kuura yuurtens xumun: 10 knacc / O.C. I'abpuenss,
N.I". OctpoymoB — M., 2009.

3. I'abpuensu O.C. HactonpHas xkHura yumrtens xumud: 11 kmacc: B 2 4. / O.C.
I"abpuensu, I'.I'. JIsicoBa, A.I'. BBenenckas — M., 2009.

4, YepuooOenbckas [.M. Meroauka o0ydeHus XUMUHU B cpeaHei mkoie. — M., 2010.

S. I'abpuensn O.C. JlsicoBa I'.I. Xumusa s mOpernogaBaTens: METOIUYECKOE

rmocodbue. M., 2009.

Humepnem- pecypcoi:

1. Omummuana  «llokopu  BopoOb€BbI  ropbl».  [DHEKTpOHHBIH  pecypc]
www.pvg.mk.ru (mara obpamnienus 25.08.2016 r.)

2. OOpasoBarenbHbIN CalT Js MIKOJIBHUKOB «XUMHUS». [DIEKTPOHHBIN pecypc].
www.hemi.wallst.ru (zata oopamenus 25.08.2016 r.)

3. OOpa3oBarenbHblii  CaWT Uil  IIKOJBHHUKOB. [DJEKTpOHHBIH  pecypc]

www.alhimikov.net  (mara o6pamenus 25.08.2016 r.).
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4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHHMSI YYEFHOM
JUCHUIIJINHBI
KonTpoinb 1 o11eHKa pe3yabTaTOB OCBOCHHS YUEOHON AMCUUILUIMHBI OCYIIECTBISAETCS
npernojaBaTeleM B IMpoIecce MPOBEAEHUS Ja00opaTOpHbIX padOT, TECTHPOBAHUS, a TAKKe
BBITIOJIHEHUSI 00 y4alOMUMUCA UHIUBUAYAIbHBIX 3a1aHUN

Conepxanune XapakTepucTUKa OCHOBHBIX BU/I0B @DopMbI U METOAbI
00y4eHuUs NAesiTeJIbHOCTH CTY/IeHTOB (Ha KOHTPOJISI M OLIEeHKH
YPOBHE Y4eOHBIX IeiicCTBHI) pe3yJbTaTOB 00yYeHust
Baxueitimue YMeHue gaBaTh ONpEIEIICHUE U 1. ®ponranpHele WU
XHMHYeCKHUe ONEpUPOBATH  CIEAYIOIIUMHU  XU- UHAUBHUIyalIbHbIC
NMOHATHUA MHUYECKUMHU MOHATHUSIMU: BEILIECTBO, padoThI
XUMHUYECKHU I AJIEMEHT, aToM,

MOJIEKYJIa, OTHOCUTEJIbHbIC aTOMHAas
U MOJIEKYyJspHas MacChl, HOH,
AJJIOTpOIIKUA, U30TOIIbI, XUMHUYCCKaA
CBSI3b,  JJEKTPOOTPHIIATEIbHOCTb,
BaJICHTHOCTBb, CTCIICHbL OKUCJICHHA,
MOJIb, MOJISIDHAsE Macca, MOJSPHBIN
00beM  Ta3000pa3HbIX  BEMIECTB,

BCIICCTBA MOJICKYJIAPHOT'O n
HCMOJICKYJISIPHOTO CTpOCHUA,
paCTBOPHI, QJICKTPOJIUT n
HCOJICKTPOJIUT, DBJICKTPOIUTHUCCKAA
Jucconuanmsd, OKHUCIIUTCIIb n
BOCCTaAaHOBUTCIIb, OKHUCIJICHHEC n

BOCCTAHOBJICHHE, TEIUIOBOH 3P ekt
peakuuu, CKOPOCTh XHMHYECKOU
peakiuy, Karajiu3, XHUMHYECKoe
paBHOBECHE, YTJIEPOJIHBINH CKeJeT,

GbyHKIMOHAIbHAS rpymnmna,
HN30MCPHA, TOMOJIOTHUA
OcHoBHBIC dopmynupoBaHue 3aKOHOB 1. ®ponTanbHBIE U
3aKOHbI XMMHUHU COXpaHCHUA  MAacCChl BCIICCTB n WHJIAWBUIYAJIbHBIC
IIOCTOSIHCTBA COCTaBa BEIIECTB. Oecebl.
YcraHoBKa MIPUYNHHO- 2. Kaprouku-
CIIEICTBEHHOM CBSI3U MEXIY 3a/1aHMUsL.
COJIep’)KaHHEM JOTHX 3aKOHOB U 3. Tlpaktudeckne
HallMCaHUEM XUMHUUYECKUX (OpMyT 3aHATUSA
u YpPaBHECHUH. YcraHoBKa
JBOJIIOLIMOHHOMN CYLIHOCTH

MEHJICJICEBCKOM W  COBPEMEHHOMU
GOpMyITHUPOBOK  MEPUOIUYECKOTO
zakona JI. WM. Mennaeneena.
OObscHeHne (U3UUYECKOTO CMBICIA
CHUMBOJIUKHI MepUOINYECKON
TaOMUIBI XUMUYECKUX DIEMEHTOB
. WU. MenneneeBa (HOMEpOB 3Jie-
MEHTa, TMepuojaa, Tpynmel) U
yCTaHOBKA MPUYUHHO-
CJIEACTBEHHOU CBsI3U MEXAY




CTpOEHUEM aToMma u
3aKOHOMCPHOCTAMHU N3MCHCHUS
CBOICTB AJIEMEHTOB u
00pa3oBaHHBIX HMMH BEIIECTB B
nepuojax u rpymnmnax.
XapakTepuCTUKA 3JIEMEHTOB MaJIbIX
u OONBIIMX TMEPHOJOB MO HUX
nojoxeHuro B llepuonuyeckon
cucteme [. 1. Menneneena

OcHoBHBIE
TEOPHH XUMHUU

YcTaHOBKa 3aBUCHUMOCTH CBOMCTB
XUMHYECKUX BEIIECTB OT CTPOCHUS
aTOMOB 00pa3yromux ux
XUMHUYECKHUX 3JIEMEHTOB.
XapakTepucTukKa BaYKHEUIIIUX
TUIOB XUMHUYECKUX CBsI3€H M OTHO-
CUTEIBHOCTU 3TON TUIIOJOTHUH.
OObscCHEHHE 3aBUCHUMOCTH CBOWCTB
BEIIIECTB OT UX COCTAaBa U CTPOCHUS
KPHUCTAJUIMYECKUX PEHIETOK.
DopMyIUpOBKa OCHOBHBIX
MOJOXKEHU N TEOpUH
3JEKTPOJUTHUYECKON AuccouUanuu
U XapakTepUCTUKAa B CBETE OJTOH
TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCAUHEHUM.
DopMyIUpOBKa OCHOBHBIX
MOJIO)KEHUW TEOPUU XUMHUUECKOTO
CTPOEHHUS OpPTaHUYECKUX
COCIMHEHUN M XapakTepUCTHKa B
CBET€ OTOM  TEOpPUM  CBOMCTB
OCHOBHBIX KJIaCCOB OPTaHMYECKUX
COEIMHECHUN

=

TectupoBanue
OpoHTaTBHBIE U
WHUBU]TyaJIbHbIC
Oecenbl.

BaskHelimmue
BeIlecTBa
MaTepHaJIbl

XapakTepucTUKa COCTaBa,
CTPOEHHUS, CBONCTB, MOJYYEHHUS U
NPUMEHEHHS BaXXHEHIINX METaJJIOB
(TA u A rpynmn, aqtoMUHUS, Keje-
33, a B €CTECTBEHHO-HAay4YHOM
npodhusne W HEKOoTOpbix  d-
HJIEMEHTOB) U UX COCAMHEHUH.

XapaKkTepUCTHKA COCTaBa,
CTPOEHHUS, CBONCTB, IOJYYEHHUS U
PUMEHCHHS BaKHEHUIITNX
nemetaiuioB (VIIIA, VIIA, VIA
rpymnm, a Takxke a3zora u (docdopa,
yriepoaa U KpeMHUs, BOAOpPOJa) U
UX COEIWHEHHH. XapaKTepUCTUKA

COCTaBa, CTPOCHUS, CBONCTB,
MOJIy4eHU S u MPUMEHEHUS
BakKHEHIINX KJIaCCOB
yIJI€BOJOPOA0B (amkaHOB,

OUKIO0AJIKAaHOB, aJKCHOB, AJIKHWHOB,

1.

2.

3.

Pa3noypoBHEBBIE
TECThI
IIpakTHueckue
3aHATUSA
WNunuBunyanbHble
Y TPYIIIOBBIE
IIUCBMEHHBIE
paboTsl
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apeHOB) W MX HamboJiee 3HAYMMBIX
B HApOJHOXO3SMCTBEHHOM ILIaHE
MpeCTaBUTEICH.

AHanoruysnas XapaKTepPUCTUKA
Ba)KHEHIIINX npeJcTaBuTene
JPYrux  KJIAcCOB  OpPraHUYeCcKUX
COCIMHEHUM: MeTaHojJa M 3TaHoJIa,
CIOXHBIX J3(QUPOB, KUPOB, MBI,
anpaeruioB  (dbopManbaeTHAOB U

aleTajibAeruaa), KETOHOB
(ameToHa), KapOOHOBBIX  KHCJIOT
(yxcycHoi KHCJIOTHI, s

€CTECTBEHHO-HAYyYHOTO  mpoduis
NpEeACTaBUTENCH APYrUX KJaccoB

KHCJIOT), MOHOCaXapuJI0B
(TJIIOKO03BI), ICcaxapuaoB
(caxapo3ssbl), MOJIUCAaXapHUI0B
(kpaxmaina u LEJLTIOJIO3HI),

aHUJIMHA, AaMHHOKHCJIOT, OEJIKOB,
UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH, Kay4yKOB, IJIACTMAaCC

XUMHYeCKHH Hcnons3oBanue B y4yeOHOU U Kaproukn —
SI3BIK npoQeccuoHaIbHON  1EsTEIbHOCTH 3a/laHus
CHMBOJIHKA XUMHYECKHUX TEPMHUHOB u KonTponbubie
CHMBOJIMKH. BOIIPOCHI
Ha3zBanme H3ydeHHBIX BELIECTB IO
TPUBHAIBHOM WIN MEXIYHApOJAHOU
HOMEHKJIaType U OTpa)X€HHe COCTaBa
3TUX COCAUHEHUH C  IOMOUIBIO
XUMHUUYECKUX (HopmyII.
Otpaxenue XUMHYECKHUX
IIPOLIECCOB C MOMOIIBIO YPaBHEHUU
XUMHYECKHX peaklIui
XuMuveckue OO0BbsicHeHHEe CYIIHOCTHU @poHTaNbHBIE U
peakuumn XUMHUYECKUX MIPOLIECCOB. VHAUBHUyaJIbHbIE
Knaccudukanus XUMHAYECKUX Oecennl
peakuun o pa3InYHBIM Pabora c
NpU3HAKaM: 4YHCIYy W  COCTaBYy TUAAKTHYECKUM
INPOAYKTOB u pEeareHToBs, MaTepuaioM
TENJIOBOMY addekry, [IpakTrnueckue
HalmpaBlieHH1o, ¢asze, HAIUYHUIO 3aHSATHS
KaTaJIn3aTopa, U3MEHEHUIO

CTeNEeHEW OKHCIECHHUs JJIEMEHTOB,
00pa3yromux BeecTna.

YcraHoBKka MTPU3HAKOB OOMIEro H
Pa3IMYHOTO B THUIIOJIOTUU pPEaKIUl
IS HEOPraHU4YECKOU "
OpPraHMYEeCKON XUMUH.
Knaccuduuukanuss  BEmecTs U
MpOIECCOB  C  TOYKH  3pPEHUS
OKHUCJICHUS-BOCCTAHOBJICHUS.
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CocraBieHuE YpaBHEHUN peakIUil C
MOMOIIBIO METOJia 3JIEKTPOHHOTO
Oananca.

OOBbscHeHne 3aBHCUMOCTH
CKOPOCTH XMMHUYECKON peakiuu u
MOJIOKCHUS XUMHYECKOTO
paBHOBeCHS oT pa3IUYHBIX
¢dakTOopoB

XuMHu4YecKkHi
IKCHEePUMEHT

Bremonnenue
IKCIIEPUMEHTA B
COOTBETCTBUU c
0e30I1aCHOCTH.
Habmrogenue, buxcanus u
oInurcaHue pe3yJIbTATOB
MPOBEJCHHOTO AKCIIEPUMEHTA

XUMHYECCKOI'O
IIOJTHOM
IIpaBUJIaMH

Brinonnenue
XUMHUYECKOTO
JKCTICPUMEHTA

XuMu4eckas
uHpopmanua

[IpoBenenue CaMOCTOSITEIBHOTO
MOMCKa XUMUYECKO HHpOpMaALIUH C
U CII0JIb30BaHUEM pa3TUIHBIX
HMCTOYHUKOB (HAYYHO-TIOMYJISAPHBIX
W3JaHU,  KOMIBIOTEPHBIX  0a3
JNaHHBIX, pecypcoB HHTepHeTa).
Hcnonp3oBanue KOMITBIOTEPHBIX
TEXHOJIOTHUH it 0o0paboTKM U
nepegavyu XAUMUYECKOU
uHpOpMaIUU U €€ MPEeICTaBICHUS B
pa3INYHBIX popmax

IloaroroBka

pedepara,
coo01eHus

Pacuersl
XHMHYECKUM
popmynam
YPaBHEHUSAM

mo

YcraHoBKa 3aBUCHUMOCTH  MEXKIY
KAQueCTBEHHON W KOJMYECCTBEHHOMU
CTOPOHAMH XHMMHYECKHUX OOBEKTOB
Y TIPOLIECCOB.

Pemenne pacueTHbIX 3amad 1o
XUMUUYECKUM (GopMysiaM U ypaBHeE-
HUSIM

@poHTaIBHBIE U
WHAMBHUyaJIbHbIE
Oecenbl
Kaproukn —
3a/laHus

IIpopunsuoe

U

npogeccHoHaNbLHO

3HAYMMOE
cojepKkaHue

OOBsicHEHHE XUMHUYECKUX SBICHUH,
OPOUCXOJALIUX B MPHUPOJE, OBITY U
Ha MPOU3BOJICTBE.
Onpenenenue
MPOTEKAHUS
[IpeBpallleHUN B
YCIIOBUSX.
CobtoeHre mpaBuil HKOJIOTUUECKU
rPaMOTHOTO TIOBEJEHUS B OKpPY-
JKarouen cpene.

OneHka BIUSHHAS  XUMHYECKOTO
3arpsi3HEHUs OKpYXKaIoIeh Ccpenbl
Ha OpraHu3M 4eJIOBeKa M JApyrue
KUBBIE OPTAaHU3MBI.

Cobmonenue mpaBuia 0€30MaCHOTO
oOpamieHuss ¢ TOPIOYUMH U TOK-
CUYHBIMHU BEI[ECTBAMU,
7a00paTOpHBIM  000PYIOBAHUEM.

BO3MOXXHOCTEN
XUMHNUYCCKUX
pa3INYHBIX

[IpakTrueckue
3aHATUSA
OpoHTaIbHBIE U
WHUBU]lyaJIbHbIE
Oecenbl.
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[ToaroToBka pacTBOPOB 3aJaHHOMU
KOHIIGHTpAaIlMU B OBITY W HA MpO-
H3BOJICTBE.

Kpurnueckas OLICHKA
JIOCTOBEPHOCTH XUMHUYECKOM
uHpopManum, TMOCTymamIen wu3
pPa3HBIX HCTOYHUKOB
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