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1. MACIIOPT PABOYEM ITIPOT'PAMMBI YYUEBHOMN JUCHUITINHBI
Xumus

1.1. O6sn1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouass mporpamma y4eOHOW ITUCHUIUIMHBI «XHUMHS» SBISETCS YacTbIO
pOrpamMMbl TOJATOTOBKH CIEIMAIIUCTOB CpeIHEro 3BeHa B cooTBeTCTBUHU ¢ DI'OC
CIIO cneumaneHoct 49.02.01 @usnueckas KyJibTypa Mg CTYAEHTOB,
ocauBaromux [II1CC3 Ha 6a3e 0cHOBHOTO 00111eT0 00pa30BaHUsI.

1.2. Mecto y4eOHO! AUCHMIUIMHBI B CTPYKType HPOrpamMMbl NOATOTOBKH
CIEeNUAJMCTOB CPEJHEro 3BeHa:

YdueOHast AMCUMIUIMHA «XUMHUS» BXOAUT B LHMKJI Y4E€OHBIX JAUCHUILIINH
obmieoOpazoBaTenbHOM  TOATOTOBKM  crienmanbHOCTH  49.02.01  ®usmueckas
KyJbTypa €CTECTBEHHOHAYYHOT0 NMpoduist mpodeccuoHaaIbHOTO 00pa30BaHuUs.

1.3. leau u 3a7a4u y4eOHOM AUCUMILIMHBI — TPeO0OBaHUSA K pe3ybTaraM
OCBOCHUS Y4eOHOM JUCHUILIMHBI:

OcBoenue copepxkaHusi y4eOHON AMCLUUIUIMHBI, 00ECIEeUUBAET JTOCTHXKEHNE
CTYJEHTaMH CIEAYIOIINX Pe3yJabTATOB:

- JIMYHOCTHBIX:

YyBCTBO T'OPJAOCTH U YBAKECHHSI K UCTOPUU U JOCTUKEHUSIM OTEYECTBEHHON
XMMHUYECKON HayKW; XMMHUYECKH TpaMOTHOE MOBEJECHHE B NPOQPECCHOHATbHON
NESATENIbBHOCTY M B OBITY HpU OOpallleHUHd C XUMHYECKHMMH BEIIECTBAMU,
MaTepualaMH U MPOLeCCaMHu;

TOTOBHOCTH K MPOJIOJKEHHUIO 00pa30BaHMs U MOBBILIEHUS KBATU(UKAIIUU
B M30paHHON Npo(dhecCHOHATBHON NESITeIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIETEHIUH B 3TOM;

YMEHUE HCIOJIb30BaTh JOCTUXKEHUS COBPEMEHHON XMMHUYECKOM HAYKH U
XUMHUYECKUX TEXHOJOTUN ISl TOBBILIEHUS COOCTBEHHOTO HWHTEUIEKTYaJbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaIbHOM eITeTbHOCTH,

MeTanpeIMeTHbIX:

UCIIOJIb30BAaHUE PA3JIMYHBIX BUJOB IO03HABATEIBHON JEITEIIBHOCTH U
OCHOBHBIX MHTEJUIEKTYaJIbHBIX OIepanuid (IOCTaHOBKU 3aJauu, pOpMYITUPOBaHUS
TUIIOTE3, aHAJIN3a U CUHTE3a, CPAaBHEHUS, 0000I1IEHNS1, CUCTEMATH3aLUH, BBISIBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBS3€H, MMOMCKA aHAJIOr0B, (POPMYJIMPOBAHUS BBHIBOJIOB)
JUISl PELICHHs MOCTaBJICEHHOM 3a/1au, IPUMEHEHUE OCHOBHBIX METOAOB MO3HAHUS
(HaOmro/IeHNs, HAYYHOTO SKCIIEPUMEHTA) JUIsl M3YUYEHUS! Pa3IMYHBIX CTOPOH XH-
MUYECKUX OOBEKTOB U IMPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJUMOCTh CTal-
KHBAThCS B MPOPECCUOHAIBHOM cdepe;

UCIOJIb30BAHUE PA3JIMYHBIX HCTOYHHUKOB JJIsl TIOJYYEHHUS] XUMUYECKOU
uH(pOpMaIuU, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTH ISl JOCTHUKEHUS XOPOIIMX
pe3yJbTaToB B podeccuoHanbHoU cepe;

* IpeIMeTHBIX:

c()OPMUPOBAHHOCTh MPEACTABICHUNH O MECT€ XHUMHH B COBPEMEHHOMU
HAYYHOW KapTHHE MHpPA; IOHMMaHUE POJIM XUMHUU B (DOPMHUPOBAHHH KPYro3opa u
(YHKIIMOHATIBLHON TPAMOTHOCTH Y€JIOBEKa JIsl pEIICHUs MPaAKTUYECKUX 33/1aY;



BJIAJICHUE OCHOBOTOJIATAIONTUMH XUMHYECCKUMU TIOHSITHSIMHU, TCOPHUSIMHU,
3aKOHAMM W 3aKOHOMEPHOCTSIMH; YBEPEHHOE II0JIb30BAaHUE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

BJIaJICHUE OCHOBHBIMU METOJIJaMU Hay4HOTO TIO3HAHUS, UCTIOJIb3yEMbIMU B
XUMHUHU: HAOJIOJIEHUEM, OIKMCAHHEM, HW3MEPEHHEM, OJKCIIEPUMEHTOM; YMEHHE
00pabaTbIBaTh, OOBICHATH PE3YJIbTAThl MPOBEACHHBIX OMBITOB M JIENIaTh BBIBO/IBI,
TOTOBHOCTh M CIHOCOOHOCTh MPUMEHATH METOJbl TO3HAHMS TMPU PpPEUICHUU
MPaKTUYECKUX 3a]1a4;

cOPMHPOBAHHOCTh, yMEHUS [1aBaTh KOJMYECTBCHHBIC OICHKH W
MIPOU3BOINTH PACUYETHI IT0 XUMHUECKUM (HOpMYyJIaM U YPaBHCHUSM;

BIAJICHUE TpaBWJIaM{d TEXHUKU OE30MAaCHOCTH TPU HCIOJIb30BAaHUHU
XUMUYECKUX BEIICCTB,;

c(hOpMUPOBAHHOCTh COOCTBEHHOW MO3UIIUH IO OTHOIICHUIO K XMMUYECKON
uH(bOpMaIuK, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

1.4. KoauyecTBO 4YacoB Ha OCBOeHHe paldoyeid mnporpaMmbl y4eOHOI
TUCHUIIHHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku ooyuatomierocst 162 yaca, B ToM uucie:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 93 yaca,
CaMOCTOSATENbHON paboThl 00yYaroerocs U KOHCYIbTaluil 69 yacos.

2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIUILIUHBI

2.1. O0bem yueOHOM AUCHMINIMHBI U BHAbI Y4e0HO padoThI

Bupa yueOHoii padoThI Oonem
4acoB
MakcumaJibHasi yueOHasi HAarpy3Ka (Bcero) 162
O0s13aTesibHAs ayIMTOPHAs yyeOHas HAarpy3Ka (Bcero) 93
B TOM YHCJIE:
MIPAKTUYECKUE 3aHATHS 55
CamocrosiTe/ibHAsI paboTa 00y4aroIIerocsi 1 KOHCYJIbTaIuM (BCero) 69
B TOM YHCJIE:
caMoCTOsITeNIbHAs paboTa HaJl MPOEKTOM 4
[TpomexyTouHas aTTectanus B GOpMe KOMNIAEKCHO20 IKIAMEHA




2.2. TemaTH4ecKHii IJIAH U COAEPKAHME Y4eOHOM M CUUIIHHBI

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuaJa, 1ad0paTopHble padoThl M MPAKTHYECKHE 3AHATHUS, O0bem | YpoBeHb
pa31esioB U TeM CaMoOCTOsITeIbHAs padoTa 00y4Yaommxcs, KypcoBasi pa6ora (IpoeKT) 4YacoB | YCBOEHHH
1 2 3 4
BBeagenue 4
Hayunbie MeToibl CamocrosiTesibHasi paboTa: caMOCTOSTENIBHOE N3YUYE€HHE TEOPETUUECKOT0 MaTepuaa: noadop 4
MO3HAHUS BEIIECTB U | IUTEPATYPhl, MATEPHATIOB HHTEPHET-PECYPCOB M0 TEMaM:
XUMHYECKHX 1. Hayunble MeTO/1bI IO3HAHUS BELIECTB U XUMUUECKHX SIBJICHUM. PoIb SKCcIieprMenTa u TeOpHu B 3
SIBJICHU. XuUMuH. 3HaUueHue XuMuu npu ocBoeHuu npodeccuiit CI10 u cienmanprocTeit CI1O ecTecTBeHHO-
Hay4YyHOTr0 Nnpoduisg MpodecCHoHaILHOro 00pa3oBaHus
2. 3nauenue xumuu npu ocBoenuu npodeccuit CI1O u cnennansHoctelt CI1O ectecTtBeHHO- 3
HAy4YHOTO MPOQIs MPo(HEeCCHOHATLHOTO 00pa30BaHUs
Pasznea 1. O6mas n 82
HeopraHu4vecKasi
XUMHS
Tema 1.1. Coaep:xaHue yueOHOro MaTepuaJia 2
Xumus — HayKa o 1. CocraB BemecTBa. CriocoOBI CYIIIECTBOBAHMS XUMUYECKUX AJIEMEHTOB: aTOMBI, IPOCTHIE U 1
BElIECTBAX. CIIO’KHBIE BelllecTBa. BelecTBa MOCTOSHHOTO M IEPEMEHHOIO COCTaBa. 3aKOH MMOCTOSIHCTBA COCTaBa
BellecTB. BellecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHwus. CriocoObl oToOpaskeHus
MOJIEKYI.
2. N3mepenue BemecTBa. Macca aToMOB U MOJIEKYJ. ATOMHas eTUHUIA MacChl. OTHOCUTETbHBIC 1
aTOMHAasI ¥ MOJICKYJIIpHast Macchl. Kom4aecTBO BElecTBa U IMHUIIBI €T0 H3MEPEHUS: MOJIb,
MMOJIb, KMOJIb. Ynco ABoraapo. MossipHas Macca.
3. ArperaTHble COCTOSIHUSI BemiecTBa. TBepaoe (KpuCTAILIMIECKOe M aMOp(HOE), KUIAKOE U 1
ra3oo0pa3Hoe arperaTHble COCTOSHUS BEIIecTBa. 3aKOH ABOT/IPO U €ro CIeACTBHUS. MONSpHBIiA
00BEM BEILIECTB B Ira3000pa3HOM cocTOsTHUN. OObeIMHEHHBIN ra30BbI 3aKOH U YpaBHEHHE
MenneneeBa — Kianeiipona.
4. Cmecu BemecTB. Pa3mmaus MexX Iy CMECSIMU M XUMUYICCKUMU COSAMHCHUSIMH. MaccoBas 1 1
00BEMHAs 10JIM KOMIIOHEHTOB CMECH.
IIpakTHyeckune 3aHATHSA 2
1. M3rotoBieHre MoJIeIe MOJIEKYJI HEKOTOPBIX OpPraHUYeCKUX U HEOPraHUIECKHIX BEIICCTB 2
2. OuncTtka BemecTB GUIbTpOBaHUEM U TUCTIILIsIMEH. OUNCTKA BEMIECTB MEePEKPHUCTATIN3AIUECH. 2




HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTepuaJa, J1ad0paTopHbie padoThl M MPAKTHYECKHE 3aHATHUS,
caMoCTOsITeIbHAsA padoTa o0y4yammxcsi, Kypcopasi padora (IpoeKr)

O0beMm
4acoB

YpoBeHb
YCBOEHHS

3. Ananus COACPIKAHU HpHMeCGﬁ B BOJE. Oumncrka 38Fp5[3HCHHOﬁ BOJBI. yCTpaHeHI/Ie KECTKOCTHU
BOJbI.

CamocTrosiTesqibHasi padora:

1. CamocTosiTeNnbHAsl H3yUSHNE TEOPETUIECKOTO MaTepyaia: IoA00p JIUTEPaTyphl, MaTEPHAJIOB
MHTEPHET-PECYPCOB 110 TeMe: «XHUMHUS — HAyKa O BEHIECTBAXY.

2

Tema 1.2. CtpoeHue
aToMa

HpaRTn'{ecmle 3AHATHSA

1.271eKTpOHHOE CTPOEHHUE ATOMOB.

CamocrosiTesibHas padora:

1. AToM — cJI0:KHasl yacTHIA. J/[0Ka3aTeIbCTBA CIIOKHOCTH CTPOCHUS aTOMa: KaTOAHbIC U
peHTreHoBCKuE J1yud, (oTo3(h(dHEKT, paTiuoaKTUBHOCTD, dJIeKTpon3. ITnanerapHas Mojelb aToMa
3. Pesepdopna. Crpoenne atoma o H. bopy. CoBpeMeHHBIE ITPEICTABICHHS O CTPOCHUH aToMa.
KopryckyisipHO-BOJTHOBOH JTyajai3M YacTHII MUKPOMHPA.

2.CaMOCTOSTEIbHOE H3YUCHHE TEOPETUYECKOro MaTepuraa mo Bonpocam: CocTaB aTOMHOTO Sipa.
HyxkoHbI: MpOTOHBI U HEUTPOHBI. MI30TOMBI U HYKIIUIBI. Y CTOWYUBOCTD SAEpP. DICKTPOHHAS
00010uka aToMOB. IToHSTHE 00 AIEKTPOHHON OPOUTAIH M 3JICKTPOHHOM o0Jiake. KBaHTOBEBIE
yrcna. Pacnpenenenue 31eKTPOHOB MO SHEPTETHUECKUM YPOBHSM, TIOyPOBHSIM U OpOUTAISIM.
DNeKTPOHHBIE KOHPUTYpAIIUX ATOMOB XUMHUYECKHX JIEMEHTOB.

3.3amoaHuTh KpOCCBOPJ Ha TEMY: ((HeOpFaHI/I‘-IeCKI/Ie BCIICCTBA».

Tema 1.3.
[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
CUCTEMA XUMHUYECKUX
anemeHToB /I. M.
Menneneesna.

ConepxaHue y4eGHOro MaTepuaJjia

1. OTkpbITHE TEpHOINYECKOT0 3aKkoHa. [Ipennocuiky: HaKkomIeHne (GaKTOIOTUYECKOTO
Marepuaia, padotsl npenmectseHHUKOB (M. B. JleOepeiinepa, A. D.11lankypTtya,
JIx.A.Heronenpca, JI.LFO.Meiiepa), cbe3n xumukoB B Kapncpys, nnunoctHeie kauectBa Jl. U.
MenneneeBa. Otkpoitre J. . MenaeneeBsiM [leproandeckoro 3akoHa.

2. Ilepuoanyeckuii 3aK0H 1 cTpoenune aroma. Mzotonsl. CoBpeMeHHOE MOHATHE XUMHUECKOTO
aneMeHTa. 3akoHoMepHOCTh ['. Mo3ziu. CoBpemennas popmymnuposka [13. [lepuonnyeckas
cUCTeMa U cTpoeHHe aroma. [leproauueckoe n3MeHEeHNE CBOMCTB 21€eMEHTOB. 3HadueHue 113 u
[ICXD JI. 1. Menneneea sl pa3BUTHsI HAYKHM M IOHUMAHMSI XUMHYECKOW KapTHHBI MUpA.

IIpakTuyeckue 3aHsATHSA

l.MO,Z[CJII/IpOBaHI/IC IMOCTPOCHUA Hepnonﬂqecxoﬁ Ta6J'II/II_IBI XUMHUYCCKUX 3JICMCHTOB.

CamocrosiTesibHas padoTa:

1. CocraBaeHue OJICKTPOHHBIX SHCKTpOFpa(I)I/I‘-ICCKI/IX (I)OpMyJ'I ATOMOB XUMHNYCCKHX 3JICMCHTOB.




HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTepuaJa, J1ad0paTopHbie padoThl M MPAKTHYECKHE 3aHATHUS,
caMoCTOsITeIbHAsA padoTa o0y4yammxcsi, Kypcopasi padora (IpoeKr)

O0beMm
4acoB

YpoBeHb
YCBOEHHS

2. CocraBieHue JOKJIaa0B o TeMam:«Ku3up u gesrtenpHocTts .M. MenaeneeBay;
«[Teproguaeckomy 3akoHy OyayIee He TPO3UT Pa3pyIICHUEM. ..)»

Tema 1.4. Ctpoenue
BELIECTBA

IIpakTnyeckue 3aHATHS

1.Tunel KpUCTAIIINYECKUX PELLETOK.

3

CamocrosiTesibHasi paboTa: caMOCTOSTEIBHOE U3YUYE€HUE TEOPETUUECKOT0 MaTepuaa: noadop
JIUTEPATYPBI, MATEPUATIOB HHTEPHET-PECYPCOB 10 TEMaM:

1. IlousiTHE 0 XUMHYECKOI CBA3H. THIIBI XUMHYECKUX CBSA3EH: KOBAaJICHTHAaA, HOHHAas,
MCTAJUIMYCCKAsA U BOAOPOAHAA.

2. Opranuyeckue nojauMepbl. CriocoObI UX MOyYEHUS: PEAKINH ITOJTMMEPU3ALNN U PEaKIHH
noynukoHaeHcauuu. CTpYKTYphI MOJIUMEPOB: JIMHEHHBIE, Pa3BETBICHHBIC U IPOCTPAHCTBEHHBIE.
CTpyKTypHUpOBaHHUE MTOJIMMEPOB: BYJIKAHU3AIIUS KayuYyKOB, 1yOieHue OCIKOB, OTBEPKICHUE
MOJIMKOHICHCAIIMOHHBIX nonuMepoB. Kiiaccudukanys monuMepoB 1Mo pa3iIuyHbIM IpU3HAKAM.

3. CamocTOsITENTPHOE M3YYEHHE MaTepraa 1o Bonpocy: «[IoHITHEe 0 XUMHYECKOH CBSI3H.

4. TloaroroBka cooOmieHuit: «MeTamnyeckas CBs3by; «BogopoaHas CBA3bY.

w

Tema 1.5.
ITonumepst.

Coaep:xaHue yueOHOro MaTepuaJia

1. Heoprann4yeckue noaumepsbl. [lonrmepsl — mpocTeie BENIECTBA U CIOKHBIE BELIECTBA C
aTOMHOM KpHCTaJUIMYEeCKOM pemeTkoil. MuHepaibl 1 ropHble mopoabl. Cepa miacTuyeckasl.
MuHepalibHOE BOJIOKHO — acOecT. 3HaueHHe HeOPraHUUECKUX MTPUPOTHBIX TOJTUMEPOB B
(hOpMHPOBAHUU OJTHOM M3 T€0JIOTUYECKUX 0007104YeK 3eMITH — JIMTOCQEPHI.

2. Opralmtlecxne IMOJIUMEPHbI. CnocoObI ux MOJYYCHUA: PCAKIUU ITOJIMMECPU3AlIUU U PCAKITNH
ITOJIMKOHJACHCAIINH. CTPYKTypBI IOJIMMCPOB: J'IHHGfIHBIC, Pa3BCTBJICHHBIC U ITPOCTPAHCTBCHHBIC.

IIpakTHYecKHe 3aHATHA

1. HSy‘leHI/IC CBONCTB TCPMOINTACTUYHBIX ITOJIMMCPOB.

CamocrosiTesibHasi padora:

1.CaMocTOsITENIbHOE N3YyUEHUE TEOPETUUECKOI0 MaTepuaa no Borpocam: «CTpyKTypupOBaHUE
MOJIMMEPOB: BYJTKAHHU3AIUS KaydyKOB, TyOIeHHE OEITKOB, OTBEPKICHHE IMMOJTUKOHICHCAITMOHHBIX
nonmMepoB. Kiaccudukaliys moruMepoB MO pa3INdHbIM MPU3HAKAM).

2.IlonroroBka A0KIaI0B 1O TeMaM: «CHHTETUYECKHE KaydyKU: UCTOPHS, MHOTOOOpasue u
MIEPCIIEKTUBBD; «PE3MHOTEXHUUYECKOE MTPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUUYECKOM
IIPOTPECCEN.




HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTepuaJa, J1ad0paTopHbie padoThl M MPAKTHYECKHE 3aHATHUS,
caMoCTOsITeIbHAsA padoTa o0y4yammxcsi, Kypcopasi padora (IpoeKr)

O0beMm
4acoB

YpoBeHb
YCBOEHHS

Tema 1.6.
HucnepcHsie
CHUCTEMBI.

Copep:kaHue y4eOHOTro MaTepuaa

1. llonsiTue 0 IMcHepCcHBIX cucTemMax. Kiaccudukanus JUCTIEPCHBIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOro COCTOSIHUS JUCIIEPCHOHHOM CPebl U AUCTIEPCHOMN (a3bl, a TAKXKE MO PaZMepy UX
yactull. [ pyboaucnepcHble CUCTEMBI: SMYJIbCHU U CYCIIEH3UU. TOHKOUCTIEPCHBIE CUCTEMBI:
KOJUTOHMTHBIE (30JIM U TeJIN) U UCTHHHBIE (MOJIEKYJISIPHBIC, MOJICKYJIIPHO-MOHHBIE ¥ HOHHBIC).

D¢ dext Tungans. Koarynsiuus B KOJUIOMAHBIX pacTBopax. CHHEPE3HC B TelsX.

2. 3HayeHHe AUCIEPCHBIX CUCTEM B )KHUBOH U HEKUBOM NPUPOAE M MPAKTUYECKOH KM3HHI
Yye10BeKa. DMYIIbCUU U CYCIICH3UH B CTPOUTEILCTBE, MUIIIEBOM U MEIUITUHCKOM
MPOMBIIIUIECHHOCTH, KOCMETHKE. bruonornueckre, MEIUIIMHCKUE U TEXHOJIOTUYECKUE 30J1U.
3HaveHue rejeil B opraHu3aliy )KMBOM Matepuu. bruonornueckue, nuiieBbie, MEAUITTHCKHE,
KocmeTnuyeckue reu. CuHepesuc.

1

HpaRanecmle 3aHATHUSA

1. HOJ'Iy‘lCHI/Ie CYCIICH3HHU U OMYJIbCHUH. O3HaKOMIJIEHHE CO CBOMCTBAMH JAUCIICPCHBIX CUCTCM

CamocrositesibHas padora

1. [loaroroBka npe3eHTanuii Ha TeMbl: «OXpaHa OKpYXaroIlel cpesibl OT XUMUUYECKOTO
3arpsi3sHEHUSD; «KONMUECTBEHHbBIE XapAKTEPUCTUKH 3arpsI3HEHHSI OKPYXKAIOIIEH Cpebl»; «3aIura
030HOBOT0 PKpaHa OT XMMHUYECKOT0 3arpsi3HEHMs» (110 BBIOOPY).

Tema 1.7.
XUMHYECKHUE
peakuuu

IIpakTHYecKHe 3aHATHA

1. ITonyuenue ra3000pa3HBIX BEHIECTB U MOATBEPKICHNUE XUMHUYECKUMHU OMBITAMH X COCTaBa U
CBOMCTB (aMMHUaKa U YTJIEKUCIIOTO rasa).

2.Pemienue 3aa4 Ha HAXOXKJCHHE MOJIEKYJISIPHON ()OPMYJIbI BELIECTBA.

3. CkopocTb XMMHUYECKUX peakiuil. Peakiiun HoHHOTo oOMeHa. 3aBUCUMOCTb CKOPOCTH PEAKLIUU
OT KOHIICHTPALIMH, TEMIIEPATypPHI.

CamocrosiTe/ibHAasi paboTa: caMOCTOSTENBHOE U3YUEeHHE TEOPETUUECKOTO MaTepuaa: moadoop
JUTEPATYPHI, MATEPUATIOB HHTEPHET-PECYPCOB 10 TEMaM:

1. Knaccupukauus XUMHYECKUX PeaKluii B OPraHu4ecKoil 1 HeOPraHUu4ecKoil XUMHM.
[Tonatue o xumudeckoi peakuuu. Peakuuu, uayme 6e3 U3MEHEHUs] KaUeCTBEHHOTO COCTaBa
BEIIECTB: AJUIOTPONU3ALNS U n3oMepu3anys. Peakuyy, naynmye ¢ “3SMEHEHHUEM COCTaBa BELIECTB.

2. BeposITHOCTH NPOTEKAHUSI XMMHYECKUX Peakuuii. BHyTpeHHss SHeprus, SHTAIbIIUS.
TennoBoii 3¢ ekt xumuueckux peakuuii. Tepmoxumuueckue ypaBHeHus. 3akoH I'. . 'ecca u ero
CIIEACTBUS. DHTPONHUS.




HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTepuaJa, J1ad0paTopHbie padoThl M MPAKTHYECKHE 3aHATHUS,
caMoCTOsITeIbHAsA padoTa o0y4yammxcsi, Kypcopasi padora (IpoeKr)

O0beMm
4acoB

YpoBeHb
YCBOEHHS

3. CkopocTh xXumMuueckux peakuuii. [Tonsarue o ckopoctu peakiuii. CKOpoCTh TOMO- H
TFeTEePOreHHOM peakiuu. JHeprus akTuBauuu. GakTophbl, BIUSAIOIINE Ha CKOPOCTh XUMHUECKOM
peakuuu. [Ipupona pearnpyromux BeNIECTB.

4.CaMOCTOATENFHOE U3yYEHUE TEOPETUUECKOT0 MaTepuaa 1o BonpocaM: « XMMUYECKUE PEaKIIUH.
CKOpOCTh XMMHUYECKUX peakiuii. OOpaTUMOCTh XUMHUYECKUX PEAKIIUNA. XUMHUUECKOE
paBHOBecue». [lucbMEHHbBIN KOHCIIEKT OTBETA; MOATOTOBKA YCTHOI'O OTBETA 110 JAHHOU TEME.

3

Tema 1.8.
PacTtBopBI.

Coaep:xanue y4eOHOro MaTepHuaJia

1. IlonsiTHe 0 pacTBopax. PU3NKO-XUMUUYECKASI IPUPO/IA PACTBOPEHHS U pacTBOPOB. CriocoObI
BBIPKCHHS KOHIIEHTPAIIMH PaCTBOPOB: MAcCOBAas J0JIS PACTBOPEHHOTO BEIIECTBA (MPOICHTHAs),
MOJISIpHASL.

2. Teopus 3J1eKTPOJTUTHYECKOH TUCCOIHANAN. MEXaHU3M JUCCOIMAIIMH BEIIECTB C pPa3JIny-
HBIMU THIIAMM XUMHYECKHX CBA3eH. OCHOBHBIC ITOJI0KEHHS TCOPHH DJICKTPOJIMTUYCCKOM
nuccormanuu. I'uapoan3 kak 00MeHHbIH npouecc. HeoOpaTuMbIii THAPOIIN3 OPraHUYECKUX U
HEOPraHUYECKUX COCAMHEHUH 1 €ro 3HaYeHUE B MMPAKTUUYECKON JESTEILHOCTH YEJIOBEKa.

HpaRanecmle 3aHATHSA

1.KonnyecTBeHHast XapakTepUCTHKa pacTBOpoB. ['uaponus. Peakiiuu noHHOTO OOMEHa.

2.0npenenenue pH pactBopa cosei.

CamocrosiTesibHas padora:

1. CamocTOsATEIPHOE U3YYEHUE TEOPETUUIECKOT0 MaTepHaia o Bornpocam: «CocTaBiieHHE
YPaBHEHMI TUAPOIIN3a COTIEH.

Tema 1.9.
OKMCIIUTEIIHFHO-
BOCCTAaHOBHUTEJILHEIE
peakiuu.

ConepxaHue y4eGHOro MaTepuaJjia

1. OKHCIUTEIBbHO-BOCCTAHOBHUTEIbHbIE pPe€aKknuu. Cremnenb okuciieHus. BoccranoBurenu u
okucautenu. OKUCIIEHE U BOCCTaHOBJIeHHE. BaykHEIIINe OKMCITUTEIN M BOCCTAHOBUTEIIH.

2. Knaccupukanus OKuCJINTEIbHO-BOCCTAHOBUTEIbHBIX peaKkluil. Peakniny Me:xaToMHOTO U
MEKXMOJIEKYJIIPHOTO OKHUCIIEHUI-BOCCTAHOBIIEHUs. METOABI COCTABIICHUS! YPaBHEHUI
OKHCJIUTEIBbHO-BOCCTAHOBHUTEIIBHBIX PEAKINI

3. XumMnuyeckue HCTOYHUKH TOKA. 3J'IeKTpOIlHLIC INOTCHIIUAJIBI. PSII[ CTAaHJAAPTHBIX 3JICKTPOJAHBIX
HOTeHI_[I/IaJ'IOB). T'anmpBaHMYECKHE JIEMEHTEI U MPUHIMUIIBI UX pa60T1>1.

4. DJIeKTPOJIU3 PACIUIaBOB U BOJAHBIX PACTBOPOB 3J1eKTPOJUTOB. [Iporieccsl, mpoucxoasiire Ha
KaToJIe ¥ aHOoJie. Y paBHEHUS JIEKTPOXUMHUUYECKHX TporieccoB. [IpakTruueckoe nmpuMeHEeHHE
AJIEKTPOJIN3A.
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HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTepuaJa, J1ad0paTopHbie padoThl M MPAKTHYECKHE 3aHATHUS,
caMoCTOsITeIbHAsA padoTa o0y4yammxcsi, Kypcopasi padora (IpoeKr)

O0beMm
4acoB

YpoBeHb
YCBOEHHS

IIpakTuyeckune 3aHATHS

1.CocTaBieHue ypaBHEHHIM OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIX PEAKIUH.

CamocTrosiTesqibHasi padora:

1. CamocrosiTeNnpHOE H3YYCHNE TEOPETHUECKOT0 MaTepuaa 1o Bompocy: «Teopus
AIIEKTPOIUTHYECKOH auccoraimy. COCTaBIeHHE CXeM JIEKTPOJIN3a.

2

Tema 1.10.
Knaccudukamms
BemiecTB. [IpocTeie
BEIIECTBA

Conep:xaHue y4eOHOIro MaTepuaJia

1. Knaccudukanusi Heopranudeckux BeuecTB. [IpocTeie u crnoxxnabie BemecTBa. OKCUIBI, UX
knaccudukanus. ['uapokcuapl (OCHOBaHUS, KUCIOPOACOAepkKAIINe KUCTIOThI, aM(pOTepHbIE
ruapokcu ). Kucnotsl, ux knaccudukarms. OcHoBaHus, ux kinaccudukamws. Conu cpeaue,
KHCJIbIE, OCHOBHBIE U KOMIUIEKCHBIE.

2. Metaaasbl. [lonoxxeHne METaJIJIOB B IEPUOIMYECKON CUCTEME U OCOOEHHOCTH CTPOSHUS UX
aToMoB. [IpocThie BelecTBa — METaIlIbl: CTPOSHUE KPUCTAIUIOB U METAJUTMUECKas XMMHYeCKast
cBs13b. O0IIME PU3NYSCKHE CBOMCTBA METAJNIOB U X BOCCTAHOBHTEIIbHBIC CBOMCTBA. OKCHIBI
TUAPOKCHIBI MeTa/uI0B. O01IMe criocoObl MOTyYeHHs] METaUI0B. MeTasuibl B IpUpO/IE.
MeTtaynyprus u ee BUbl. DJIEKTPOJIU3 PAaCIIaBOB U PACTBOPOB COETMHEHUI METAJLIOB.

IIpakTHYecKHe 3aHATHA

1. XuMus MeTaios.

2. XUMHS HEMETAIIJIOB.

3.XuMHYecKue CBOWCTBA HEOPraHMYECKUX KUCIIOT, OCHOBaHMM. [ 'naponus comeit

N

CamocrosiTesibHasg padora:

1. «I[ToaroToBka npe3eHraruii mo remaMm: «Koppo3ust METAIIIOB M COCOOBI 3aIIUTHI OT KOPPO3UM»,
«Mcropus runcay, «Mctopus mBeackoi cnndku» (1o BIOOpY).

2. CaMOCTOATENBHOE U3YUEHHE TEOPETUUECKOTO MaTepuaa 1o sompocy: «Hemeramnsl. [lonoxenue
HeMmeTaisioB B [lepuonnyeckoii cucteme, 0COOEHHOCTH CTPOSHUS UX aTOMOB. ATOMHOE U
MOJIEKYJISIPHOE CTpOeHHUE. AJIIIOTponus. XMMHUYECKHE CBOMCTBA HEMETAIOB. OKUCIUTEIbHBIE
CBOWCTBA M BOCCTAHOBUTEJIbHBIE CBOWCTBA HEMETAILIIOBY.

Tema 1.11.
OCHOBHBIE KJIACCHI
HEOPraHUYEeCKUX U

Coaep:xaHue yueOHOro MaTepuaJia

1. Bonopoanbie coennHennsi HeMeTaI0B. [lolydeHne aMmmuaka u XJIOpOBOJAOPOJa CUHTE30M U
KOCBeHHO. Pu3nueckue cBoiicTBa. OTHOIIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA. OKCUIBI U
AHTHIPUIBI KapOOHOBBIX KHCIOT. Hecomeobpasyroriue u coneobpasyromue okcuibl. KuciaotHeie
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HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTepuaJa, J1ad0paTopHbie padoThl M MPAKTHYECKHE 3aHATHUS,
caMoCTOsITeIbHAsA padoTa o0y4yammxcsi, Kypcopasi padora (IpoeKr)

O0beMm
4acoB

YpoBeHb
YCBOEHHS

OpraHNU4YeCKHUX
COE€TUHEHUN

OKCHBI, UX cBoiictBa. OCHOBHBIE OKCHJBI, UX CBOICTBA. AHFI/I,I[pI/II[LI Kap6OHOBBIX KHCJIOT KaK
AHaJIOT' KHMCJIOTHBIX OKCHJIOB.

2. Kuciorpl oprannyeckue U Heopranudeckue. KrcioTbl B CBETE TEOPUH AJIEKTPOITUTUYECKOMN
nuccornuanui. KucioTsl B cBeTe MpoToMTUYECKOi Teopun. Kinaccudukarms opraHndeckux u
HEOpraHuyeckux KucioT. OOmie CBONCTBA KUCIIOT.

HpaRTn'{ecmle 3AHATHUSA

1.I'eneTnueckas cBs3b OPraHNn4YCCKUX U HCOPIraHNYCCKHUX COCJIMHECHUM.

CamocrosiTesibHas padoTa:

1. CamocTosTelbHOE PEHICHUC ITPAKTUKOOPUCHTHUPOBAHBIX 3a/1a4 11O COCTABJICHUIO LICTIOYCK
B3aI/IMOHpeBpaH_IeHI/II71 BCIICCTB.

2. CaMOCTOATEIFHOE N3YUYEHUE TEOPETHUECKOTO MaTepuaia 1o Bornpocam: «OCHOBaHHS
OpraHWYECKUE U HeOpraHundeckue. AMQPOTEpHbIC OPraHMYECKUE U HEOPTraHUIECKHUE COCTMHCHMS.
Comu. ['enernyeckas CBsi3b MEXK]y KJIaCCaMU OPraHWYECKUX U HEOPTAaHUYECKUX COCTMHECHUIN.

Tema 1.12.
XUMUS JIEMEHTOB

Coaep:xaHue y4eOHOIro MaTepHuaJia

1. s-DuaemenTtsl. Bogopoa. J[BoiicTBEHHOE MOJIOKEHHE BOJIOPO/Ia B IEPHUOIUYECKON CUCTEME.
N3otons! Bonopoaa. Tsokenas Bona. OKUCIUTENbHBIE U BOCCTAHOBUTENIBHBIE CBOMCTBA BOJIOPOAA,
€ro Mojy4yeHue U npuMeHenue. JyaemMmeHnTbl | A-rpynnsl. 1llenounsie meramibl. O6mas
XapaKTepUCTHKa LIeTOYHBIX MeTayu1oB. [lonyuenue, puznyeckre 1 XUMHUECKUE CBOICTBA.
AuemeHThI [TA-rpynnbl. O0miast XxapakTepruCTHKA IETOYHO3EMENbHBIX METANIOB M MAarHusl.
Kanpuui, ero nosydenue, pus. 1 XUMHYECKHE CBONCTBA.

2. p-DnemMeHTbl. ATIIOMHUHMI. XapaKTepUCTHKa AIFOMUHUSI HA OCHOBAaHUU MOJIOKEHUS B
[Tepuoanueckon cucreme snemenToB [[.M.Menneneesa u crpoenus aroma. Ilonyuenue,
(dbu3YecKre U XMMUYECKUE CBOMCTBA alfOMUHMs. BakHeilme coeuHeHns aTlOMUHIS, UX
CBOWCTBA, 3HAUCHUE U NTpUMeHeHUE. [IpupoaHbIe COEAMHEHNS aTIOMUHUS.

Yraepon u kpemuuii. O6mas xapakrtepuctuka. [IpocTeie BemecTBa, 00pa3oBaHHBIC STUMH
snemeHTaMu. OKCHJIBI M TUIPOKCUIBI YTIEPOJIa U KPEMHHUS.

3. d-Dnementol. OcobenHocTH cTpoeHus aToMoB d-31ementoB (IB-VIIIB-rpymnm). Menp, 1uHK,
XpOM, JKeJe30, MapraHel] Kak IpoCThIe BeIecTBa, X (PU3MUSCKHe M XMMUYECKHe cBoicTBa. Ha-
X0KJICHUE ITHX METAJUIOB B TIPUPO/IE, UX TOIYYCHHUE U 3HAUCHHE.

IIpakTHYecKHe 3aHATHA

1.PacueTsl mo XUMHUYECKHM (hOpMYJIaM U ypaBHEHHSIM.
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HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTepuaJa, J1ad0paTopHbie padoThl M MPAKTHYECKHE 3aHATHUS,
caMoCTOsITeIbHAsA padoTa o0y4yammxcsi, Kypcopasi padora (IpoeKr)

O0beMm
4acoB

YpoBeHb
YCBOEHHS

CamocrosiTesibHasi padora:

1. IloarotoBka coobmienuit mo Bonpocam: «I'amorensl. CTpoeHHE MOJIEKYJI, XUMUYECKHUE CBOMCTBA,
MoJIy4ueHue U npuMeHeHne. Baxkueime coelnHeHus TaJoreHOB, UX CBOWCTBA, 3HAUCHUE U
npuMeHeHue. ["anorensl B mpupojiey; «XanbkoreHsl. Aimorponus. CTpoeHre MOJIEKYIT
AJIJIOTPOIHBIX MOAU(UKAIMI U UX cBoWcTBa. [lonydyeHne u mpuMeHeHHe KUCI0PO/ia U CEPhI»;
«JaemenTsl VA- 1VA- rpynn. O0mas xapakTepucTruka 31eMeHTOB. CTpOSHHE MOJIEKYJIbI a30Ta U
aoTponHbx Moaudukanuii pochopa, nx husnueckre U XUMUYECKUE CBOWCTBA. YTIEPOa U €ro
ayutoTponust. OKCUIbI ¥ THAPOKCUIBI YTIIEPOIa U KPEMHHS, X XUMUYecKue cBoicTBa. Comun
YTOJIbHOM M KPEMHHUEBBIX KHCIIOTY; «XHUMHUS METAIIOBY.

Tema 1.13.
XUMHUS B 5)KU3HU
o01ecTna

Coaep:xaHue yueOHOro MaTepuaJia

1. Xumus 1 npon3BoACcTBO. XUMHUECKasi IPOMBIIUICHHOCTh U XUMUYECKHUE TEXHOJIOTUH.
Hayunbie mpuHIIUITEI XUMUYECKOTO MPOU3BO/ICTBA. 3alllUTa OKPY>KAIOIIEH Cpelbl U OXpaHa Tpyaa
IIPY XUMHYECKOM ITPOU3BOJCTBE.

2. XuMusl B CeJIbCKOM X03sliicTBe. XMMU3AIMS CEIbCKOTO XO35MCTBA U €€ HaIPaBJICHHUS.
XuMusanus >KUBOTHOBOJICTBA.

3. Xumus 1 3K0J10rus. XMMUYECKOE 3arpsi3HeHUe OKpyskarolei cpeasl. Oxpana ruapocdepsl,
MOYBBI, aTMOCHEPHI, (PIIOPHI U PayHBI OT XUMUYECKOTO 3arpsi3HEHUsI. BUOTeXHOIOTUs ¥ TeHHas
WHXXEHEPUSI.

3

HpaKaneCKne 3AaHATHUSA

1.Onpenenenue xumuaeckoro cocraBa arMmocdepsl. Mzmepenue yposus CO2

2.MexaHn3M 00pa30BaHMs KUCIOTHBIX JOXKJIEH.

3.006pa3oBaHNe 030HOBBIX JBIP.

N

CamocrosiTesibHas padoTa:

1. BoImonmHeHNEe KOHCIIEKTA IO TeMe: « XUMHS 1 MIOBCCIHEBHAS JKH3HD YeaoBeKa JloMalllHss anTeka.
Moronye u YUCTAINUE CPEeCTBA. XUMHS U NUILIA. DKOJIOTHS KWIIHIIA. XUMHUS U TeHETUKA
YeJIOBEKAY.

2. [ToaroroBka cooOeHUH Ha TEMBI: ««MeTaibl, HEeMETaUIbDy; « IeMeHTHI | A-rpynmb»;
«QnemenTsl || A-rpynmb; «"amorensn»; «XanbkoreHs» (110 BEIOODY).

Paznean 2.
Opranuveckas
XUMHS

70
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HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTepuaJa, J1ad0paTopHbie padoThl M MPAKTHYECKHE 3aHATHUS,
caMoCTOsITeIbHAsA padoTa o0y4yammxcsi, Kypcopasi padora (IpoeKr)

O0beMm
4acoB

YpoBeHb
YCBOEHHS

Tema 2.1. IIpenmer
OpraHn4eCcKOn
xumuu. Teopust
CTpOEHUS
OpraHUYEeCKUX
COEMHEHHI

Copep:kaHue y4eOHOTro MaTepuaa

1. lIpeamert opranuveckoii xumuu. Teopusi cTpoeHUsI OPraHUYeCKUX coeTuHeHuit A. M.
ByrtaepoBa. OcHOBHBIE MOJIOXKEHUS Teopur cTpoeHust A. M. BytinepoBa. XumMuueckoe CTpOCHHUE U
CBOICTBa opraHndeckux Bemiects. [lorstre 06 nzomepun. Kiaccudukamms opraHndIecKux
coequnenuil. [Tonstue pynkunonanbHo# rpymmsl. Knaccudukamnus opraHn4eckix BeUIecTB 110
TUIY QYHKIMOHAIBHOH rpynmbsl. HomeHknarypa.

2. TUNBI XUMHYECKHUX CBsI3eil B OPraHUYeCKHX COeJUHEHHSIX U CT0COObI HX pa3pbIiBa.
Krnaccudukanus peakiuii B opranndeckoi xumun. [ToHATHE 0 THITaX 1 MEXaHU3MaxX peakiuii B
OpraHN4eCKON XUMHUH.

1

HpaKanecmle 3aHATHUSA

1. O6Hapy)KeHI/IC yriiepoaa 1 BoAopoaa B OpraHn4CcCKOM COCIMHCHHUHN.

2. OGHapy>xeHue ranoreHoB (nmpoba belnbireiina).

CamocrosiTesibHas padoTa:

1. IToarotoBka noknanos: «Ku3ub u gestensHocTh A.M. bytnepoBay; «Knaccudukanus
OPraHUYECKUX COCIMHEHUI», « BUTanu3m u ero kpax», «PoJjib 0T€U€CTBEHHBIX YUECHBIX B
CTaHOBJICHUU U PA3BUTUU MUPOBOU XUMHUMNY; «COBPEMEHHBIE MTPEACTABICHUS O XUMUUECKOM
CTPOEHUHU OPTaHMYECKHUX BEIIECTBY (110 BHIOODY).

2. CaMOCTOSTEIbHOE N3YUCHHEC TCOPCTUICCKOIO MaTepuraia 1o BOIIpocCy: ((COBpeMeHHBIe
MPEACTABJIICHUA O XUMUYCCKOM CTPOCHUHN OPraHNYCCKUX BCHICCTB».

Tema 2.2.
[Ipenenbuble
YTJI€BOIOPObI

Conep:xaHue yueOHOro MaTepuaJia

1. 'omoutoruyeckuii psaja ankanoB. [louarue o0 yrneBogopogax. OcoOeHHOCTH CTPOEHUS
IpeJeNIbHBIX YIIeBOAOPOAOB. AJIKaHbl KaK MPEJICTABUTENN NPEJAEIIbHBIX YTIEBOAOPOIOB.

2. XumMu4yeckue cBoiicTBa ajkaHoB. Peakuuu Sr-tuna: ramorenupoBanue (padotst H. H.
CemenoBa), HuTpoBanue o KonoanoBy. Mexanusm peakiiuu XJOPUPOBAHUS aJIkaHOB. Peakinu
JETHIPUPOBAHUS, TOPEHUS, KATATUTUICCKOTO OKHCIICHUS aJJKaHOB. KpeKUHT aKkaHoB,

IIpumeneHnne u cnocodbI MoJydyeHHs aJKaHOB. O0IacTH NPUMEHEHUS aJIKaHOB.
ITpomblIIIEHHBIE U J1JA0OPATOPHBIE CIIOCOOB! MOJTYYEHUS aJIKAaHOB.

IIpakTuyeckue 3aHsATHS

1. HOHy‘lCHI/IC MCTaHa U U3YYCHHUC €TI0 CBOICTB: ropCHUs, OTHOIICHUS K 6pOMHOﬁ BOAC U pacTBOpPY
IEpMaHTraHaTa KaJus.

2.MojenupoBaHue CTPYKTYPHBIX (hOpMYIT aJIKaHOB U MX MPOU3BOJHBIX.
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HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTepuaJa, J1ad0paTopHbie padoThl M MPAKTHYECKHE 3aHATHUS,
caMoCTOsITeIbHAsA padoTa o0y4yammxcsi, Kypcopasi padora (IpoeKr)

O0beMm
4acoB

YpoBeHb
YCBOEHHS

CamocrosiTesibHasi padora:

1. CamocTosTENBHOE N3YUEHNE TEOPETUYECKOTO MaTepuaia 1o Bonpocy: «KauecTBeHHbIN aHAIU3
OpraHu4ecKux BelecTBy; «Lluknoankansl». 'oMmooruueckuil psia 1 HOMEHKIIATypa
1uKJIoankanoB. [lomyuenne u pu3ndeckne 1 XMMUYEeCKHe CBOWCTBA IMKIIOATIKAHOB.

2.CaMoCTOATENIbHOE pElICHUE 3a/1au.

3

Tema 2.3.
OTHIICHOBEIEC B
JIMEHOBBIE
yTIIEBOIOPO/IbI

Conep:xaHue y4eOHOIro MaTepuaJia

1. F'omosornuecknii psia ajakeHoB. Ou3nyecKre CBOMCTBA aJIKCHOB. XMMHUYECKHE CBOMCTBA
AJIKEHOB. DJICKTPO(PUIBHBINA XapaKTep peaKIuii, CKIOHHOCTb K pEaKIUsIM IPUCOCINHCHNUS,
OKHCJICHUs, ToiuMepu3anuu. [IpaBmiio MapKkoBHHKOBA M €T0 3JIEKTPOHHOE 000CHOBaHME. Peakiium
rajJjoreHupPOBaHMS, THIPOraIOTeHUPOBAHUS, THApATALIMY, THAPUpOBaHUs. [IoHITHE O peaKIusax
nojauMepusauuu. ['openue ankeHoB. Peakuun okucnenus. Peakiyus Barnepa u ee 3HaueHue st
OoOHapYKCHHsI HETIPEICTbHBIX YTIIEBOJIOPOIOB.

2. [IpumeHeHHne ¥ CMOCOOBI MOJIYYeHHS AJIKeHOB. VICII0Ib30BaHNE BRICOKOW PEAKITHOHHOM
CIOCOOHOCTH alTKEHOB B XMMHUUYECKOH MpoMmbIiieHHOCTH. [IprMeHenune sTuneHa u npomnusieHa.
[TpombltieHHBIE CITOCOOBI MOJTyYeHHsI aTKeHOB. JJabopaTopHbIe CITOCOOBI MOIYYeHHS aJTKEHOB.

IIpakTHYecKHe 3aHATHA

1. ITosryyenue sTriieHa AeruapaTanen STUI0BOTO CIIUPTA.

2. B3aumoselicTBue 3TuIeHa ¢ OpOMHOM BOJIOW, paCTBOPOM MEPMaHraHaTa KaJusl.

3. CpaBHEeHHE TUITAMEHH ATHJICHA C TUIAMEHEM IPEe/ICNIbHBIX YTIIEBOAOPOIOB (METaHa, POIIaH-
OyTaHOBOH CMecCH).

N

CamocrosiTesibHas padoTa:

1. Pemenue 3aJa4 110 TCMC: ((AJIKGHLI, CTPOCHHUC, TTOJIYYCHUCH.

2. CaMOCTOSITEILHOC H3Yy4YCHHUC TCOPECTHUUICCKOIO MaTCpHaia I10 BOIIpOCaM: ((AJ'IKaI[I/IeHLI. ITonsTue
n KJ'IaCCI/I(bI/IKaHI/ISI JUCHOBBIX YTJICBOJOPOAOB 10 B3AMMHOMY PaCIIOJIOKEHNIO KPATHBIX CBSI3CH B
MOJICKYIIC. HOJ'II/IMCDI/BaI_II/IH JHUCHOB. CnocoObl MOJIYYCHHUA TUCHOBLIX YIITICBOAOPOOOB. OcHoBHBIE
MOHATHUA XUMHWHU BBICOKOMOJICKYJIAPHBIX COC}II/IHGHI/Iﬁ)).

w

Tema 2.4.
ATnieTniIeHOBEIE
YTJIEBOJAOPOIBI

IIpakTHYecKHe 3aHATHA

1. 'omosiornyeckui psijg aIKUHOB. DJIIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE alleTUIICHA U
JIpYTUX alKUHOB. ['oMonorudeckuii psa u odmas hopmMyiia ankuHOB. HoMeHKIaTypa u n3oMepusi:
MEXKKJIACCOBast, YTIIEPOJTHOTO CKEJIETa, OJIOKEHUS KPAaTHOU CBSA3H.
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HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTepuaJa, J1ad0paTopHbie padoThl M MPAKTHYECKHE 3aHATHUS,
caMoCTOsITeIbHAsA padoTa o0y4yammxcsi, Kypcopasi padora (IpoeKr)

O0beMm
4acoB

YpoBeHb
YCBOEHHS

2. XuMH4ecKue CBOMCTBA U MPUMeHeHHe aJIKMHOB. OCOOCHHOCTH PEaKIMi MPUCOSTMHEHUS 10
TPOMHOM yriaepoa-yriaepoanou csasu. Peakuus Kyueposa. [TpaBuiio MapkoBHUKOBa
MIPUMEHUTEIBHO K aneTuieHaM. [loaBuxHOCTh aToMa Bo1opoa (KUCIOTHBIE CBOMCTBA AJIKMHOB).
Oxucnenue aakuHoB. Peakius 3e1uHCKoro.

CamocTrosiTesqibHasi padora:

1. CamocTosTEIPHOE U3YYEHUE TEOPETUYECKOr0 MaTepHana 1o Bonpocam: «lIpumenenne
alleTUICHOBBIX yriieBoaopoaoB. [lonuBunmnanerar. [lonyuenue aneTuieHa nupoJiM30M MeTaHa U
KapOMJIHBIM METOOM.

2

Tema 2.5.
ApomaTtuyeckue
YIJI€BOIOPOIbI

Coaep:xanue y4eOHOIro MaTepHuaJia

1. 'omoJtoruyeckuii psjx apeHoB. ben3oun kak npeacraBuTenb apeHoB. COBpeMEHHbBIE
IpeJCcTaBIeHUs 00 3JIEKTPOHHOM U IPOCTPAaHCTBEHHOM CTpoeHuM OeH3zona. ['omosoru 6eHsona, ux
HOMEHKJIaTypa, oomas popmyna. duzndeckre CBOWCTBA APCHOB.

2. XuMH4YecKHe CBOiicTBAa apeHoB. [IpuMephl peakiuii 2JIeKTPOPIIEHOTO 3aMEIICHHUS
raJIoreHUPOBAHNUS, ANKWIHpoBanus (kataiauzaTopsl Opunens - Kpadrca), HutpoBanus,
cyiabpupoBanus. Peakiiny ruipupoBaHus U MPUCOCIUHECHHS XJI0pa K 0eH30i1y. OCOOCHHOCTH XHM.
CBOMCTB roMosI0roB OeH301a. B3anMHOE BIMsiHEE aTOMOB Ha MPUMEpe TOMOJIOTOB apEHOB.

CamocrosiTesibHas padoTa:

1. CamocrosiTenbHOE U3YUEHHE TEOPETUUECKOTO MaTepraiia o teme: «lIpumenenue u nonyueHue
apeHoB. [IpupoaHbIe ICTOYHUKH apOMATHYECKUX YIIIEBOAOPOAOB. ApoMaTH3alUsl aIKaHOB U
[IUKIJIOAIKAHOB. AJIKHIIMPOBaHNE OCH3071a.

KonTtpoJsabHas padora

Tema 2.6.
[Ipupoausie
HUCTOYHUKHU
YTIIEBOLOPOIOB

Conep:xaHue yueOHOro MaTepuaJia

1. Hedrrb. Haxoxnenue B mpupojie, coctaB U pu3ndeckue cBoicTBa HeTH. TOMINBHO-
sHepreruueckoe 3HayeHue Hetu. [Ipompinuiennas nepepadorka Hedtu. Pekrudukanus nedru.
Kpekunr HegrenpoaykToB. ATKUIUPOBAaHUE HETIPEAETBHBIX YIIIeBOAOPOI0B. Pudopmunr
HedTenpoaykToB. KauecTBo aBTOMOOMIIBHOTO ToIIMBa. OKTaHOBOE YHCIIO.

2. Ilpupoaublii u nonyTHbIH HedTAHON ra3pl. CpaBHEHHE COCTaBa MPUPOITHOTO U TIOMYTHOTO
ra3oB, UX IPAKTUYECKOE UCIIOIb30BAHUE.

IIpakTHYecKHe 3aHATHA

1.0O3HaKoMIIeHUE C TPOTyKTaMH HeTenepepaboTKH U KOKCOBAHHS KAMEHHOTO YTJIS.

CamocrosiTesibHas padoTa:
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HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTepuaJa, J1ad0paTopHbie padoThl M MPAKTHYECKHE 3aHATHUS,
caMoCTOsITeIbHAsA padoTa o0y4yammxcsi, Kypcopasi padora (IpoeKr)

O0beMm
4acoB

YpoBeHb
YCBOEHHS

1. CamocTosATeapHOE HN3YUCHHUE TCOPETUUCCKOIO MaT€puraia 1o BoIrmpocam: «KameHHBIN YToJib.
OcHoBHBIC HaIpaBJICHUSA HMCIIOJIb30BaHUs KaMCHHOI'O YIJIA. DKOJIOTHYECKHUE aCTICKThI I[O6LI‘II/I,
nepepa60TKH " HUCIIOJIB30BAHUS I'OPIHOYUX HCKOIIACMBIX)); ((HpI/IpOI[HBIC HCTOYHUKH
YIJICBOAOPOOOBY.

Tema 2.7.
I'mppokcuibHbIE
COEINHEHUSA

IIpakTnyeckue 3aHsATHS

1. Ctpoenne u knaccupukanusa CIUPTOB. XMMHYECKHE CBOMCTBA AJIKAHOJIOB. Biinsinue
CTpOEHHS CIIUPTOB Ha UX (hu3nueckue cBoiicTBa. ['oMonoruueckuii psij npeneabHbIX OJJHOATOMHBIX
cupToB. M3oMepust 1 HOMEHKIaTypa, oOmmas Gpopmyia. PeakiimoHHast CrtocOOHOCTh MTPEISTbHBIX
OJTHOATOMHBIX CIIUPTOB. MexXMOJNEKyIapHas AeTUApaTaIis CIUPTOB, YCIOBUS 00pa30BaHUs
POCTHIX APUPOB. CI0XKHBIC IPUPHI HECOPTAHUICCKUX U OPTAaHUUYECKUX KUCIIOT, PEaKIIUU
stepudukanyu. CrnocoObl nonydeHus cnupToB. MHoroaromusie cnuptbl. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB MHOTOATOMHBIX CITUPTOB.

2. I/IsyquI/Ie PACTBOPUMOCTH CIIMPTOB B BOJC.

3. OkuCIeHNEe CIUPTOB Pa3IMYHOrO CTPOCHUSI XPOMOBOI CMECHIO.

4. llonyuyenue auatunosoro ¢upa. [losyuenue raunepara Meiu.

3

[EEN

CamocrosiTesibHasg padora:

1. CamocrosTenpHOE U3yYeHUE TEOPETUUECKOTO MaTepuaa 1o Bomnpocam: «MetaHod, ero
MPOMBIIIIEHHOE TTOJTy4YE€HHE ¥ MPUMEHEHHE B MIPOMBIIUICHHOCTH. brosorudeckoe aeicTpue
MeTaHoua.»; «®eHosn. IIeKTPOHHOE U MTPOCTPAHCTBEHHOE CTpOoeHHE (PeHoa. XuMUYECKUe
coiicTBa. [IpmeHneHne u nomy4yeHue GpeHosaa B MPOMBIIIIIEHHOCTH.

2. IloaroroBka OKIIaI0B: «MHOTOaTOMHBIE CIIUPTHL.», «MeTaHour: XxeModuinus U xeMohoOus»,
«AJIKOTOJIM3M U €ro NpouaakTukay, «ITaHOJ: BeJauyaiiiee 6J1aro ¥ CTpamHoe 3710».

Tema 2.8.
AJIBIEruIbl 1 KETOHBI

ConepxaHue y4eGHOro MaTepuaJjia

1. F'omosoruyeckue psiAbl aJIbAerH10B H KETOHOB. DJIEKTPOHHOE CTPOCHUE KapOOHMIIbHOM
rpynmsl. M3omepus 1 HOMEHKIAaTypa aJlbIeTHI0B U KETOHOB. DPU3NUYECKHE CBOKWCTBA
KapOOHMIIbHBIX COETMHEHUH. XUMUYECKUE CBOMCTBA albJIETUOB U KETOHOB. PeakiionHast
CIIOCOOHOCTH KapOOHWJIBHBIX COeTMHEHMH. Peakiiny okucienus aabpaeruioB, Ka4eCTBEHHbIE
peakyy Ha alIbJACTUAHYIO Ipynny. Peakiiuu noJIMKOHIEHCALUH.

2. [IpuMeHeHne U OJTyYeHHe KApOOHMIbHBIX coeMHeHuil. [[puMeHenHne anpaeruioB u
KETOHOB B OBITY U POMBIIIJICHHOCTU. AJIbAETH/IbI U KETOHBI B IPUPOIE

IIpakTHYecKHe 3aHATHA
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HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTepuaJa, J1ad0paTopHbie padoThl M MPAKTHYECKHE 3aHATHUS,
caMoCTOsITeIbHAsA padoTa o0y4yammxcsi, Kypcopasi padora (IpoeKr)

O0beMm
4acoB

YpoBeHb
YCBOEHHS

1. VI3y4eHre BOCCTAHOBHUTEIILHBIX CBOMCTB allbJACTH/IOB: PEAKIHs «CepeOPSIHOTO 3epKajiay,
BoccraHoBieHue ruapokcuaa meau (11).

2. BzaumoneiictBue ¢popmanbieruia ¢ TuapocyiabGUToM HaTpusl.

2

CamocrosiTesibHas padoTa:

1. HO,I[FOTOBKa COO6H.[€HI/IHZ «<DopManbz[eer[ KakK OCHOBa IMOJIYYCHHUA HCKOTOPBIX BEHICCTB U
MaTCpHraJIOB».

2. CaMOCTOATENBHOE N3YyUEHUE TEOPETUUECKOTO MaTepUaiia 1o BONPOCy: «AJbAETUbl U KETOHBI B
npuposie (3upHbIe Macia, GepoMOHBI)».

Tema 2.9.
KapGoHoBsie
KHCIIOTHI ¥ UX
MIPOU3BOJIHBIC

HpaKanecmle 3aHATHUSA

1. T'omosnoruyeckuii psii npeieIbHbIX OJHOOCHOBHBIX KAPOOHOBBIX KHCJI0T. XHMUYECKHUE
CBOIicTBAa KApPOOHOBBIX KHCI0T. OOpa3oBaHue (PyHKIIMOHAIBHBIX TPOU3BOIHBIX KAPOOHOBBIX
kucnot. Peakuuu stepudukanuu. AHTUAPUIBI KAPOOHOBBIX KUCIIOT, UX MOMyYEHHE U IPUMEHEHHE.
CrniocoObl nostydeHns KapOOHOBBIX KUCIIOT.

2. Caoxubie 3¢upsl. Kupsbl. CTpoeHrne 1 HOMEHKIIATypa CIOKHBIX 3(PUPOB, MEKKIIACCOBAs U30-
Mepusl ¢ KapOOHOBBIMH KHcIIOTaMU. CIIOCOOBI MOJTydeHUS CIIOKHBIX 3(DUPOB. XUMUUICCKUE
CBOCTBA U MPUMEHEHHUE CIOXKHBIX 3(hupoB. Kupbl Kak cioxHbie 23Gupsl rnunepuna. KapboHossie
KHCJIOTBI, BXOAAIIHWE B COCTAB JXKUPOB. XUMHYECKHE CBOMCTBA JKHUPOB. buonornueckas POJIb XKUPOB,
WX UCIIONIb30BaHKE B OBITY U MTPOMBINIIIEHHOCTH. Coli KapOOHOBBIX KUCIIOT. XUMUYECKUE
CBOMCTBA COJIe KapOOHOBBIX KUCIIOT.

3. PacTBOpHMOCTB pa3MUUHBIX KapOOHOBBIX KMCJIOT B Bojie. B3anmoseiicTBue yKCYCHOM KHCIOTHI €
Metasamu. [lonydyeHne n30aMuIoBoro 3pupa yKCyCHOM KUCIIOTHI.

4.CpaBHEHHE CTETICHH HEHACBIIIEHHOCTH TBEPOTO U KUAKOTO KUPOB. OMBIICHHE KUPA.
ITonydyenune MbuIa U1 U3y4EHHE €r0 CBOWCTB

CamocrosiTesibHas padoTa:

1. [loaroroBka nokianoB Ha TeMy: «CIi0KHbIE 3(DUPBI U UX 3HAUEHUE B IPUPOE, OBITY U
MIPOM3BOJCTBEY, «OKUPBI KaKk MPOAYKTHI MUTAaHUA U XUMUYECKOE ChIphey, «HexBaTka
MIPOJIOBOJIBCTBUS KaK III00aibHas MpodiieMa 4eIoBeYecTBa U IYTH €€ pelieHus», «MypaBbuHast
KHCJIOTa B TIPUPOJIE, HAYKE U MPOU3BOJICTBE, «McTopus ykcycay; «Mplia: MpoILioe, HacTosIIee,
oynymeey», «Cuarernueckue Moromue cpenctsa (CMC): mocTtonHcTBa M HeTOCTaTKM, «CpencTra
TMTHEHbI HA OCHOBE KHCIIOPOACOIEPXKAIIMX OPTaHMUECKUX COEIMHEHUI (10 BBIOODY).

Tema 2.10.

Coaep:xxaHue yueOHOro MaTepuaJia

18



HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTepuaJa, J1ad0paTopHbie padoThl M MPAKTHYECKHE 3aHATHUS,
caMoCTOsITeIbHAsA padoTa o0y4yammxcsi, Kypcopasi padora (IpoeKr)

O0beMm
4acoB

YpoBeHb
YCBOEHHS

VrieBoasl

1. IlousiTue 06 yriaesoaax. Knaccudukanus yrieBogoB. MoHO-, T1- U TTOJIMCAXapUbI,
MIPEACTaBUTENH KaXA0U IPYIIIbI YIJIEBOI0B. buojornyeckas poiib yriieBoJI0B, UX 3HAUCHHUE B
’KH3HHU YeI0BEKa U 00IIIecTBa.

2. Monocaxapuabl. CTpOCHHE M ONITHYECKAs H30MEPHS MOHOcaxapua0B. VX kiaccudukaius mo
YHUCITy aTOMOB YIJIepo/a M MPUPOoie KapOOHMIBHOM IPyYIIIbI. BaxkHel e npencTaBuTesId MOHO3.
I'11rox03a, cTpoeHKE ee MOJICKYIIBI U (hU3HuYeCKre CBOMcTBA. TayroMepus. XUMHUSCKHE CBOMCTBA
rIoK03bl. PpyKTO3a Kak n3oMep rimoko3bl. [lentos3sl. Pubosa u gesokcupubdosa.

3. Mucaxapuabl. CtpoeHue aucaxapuaoB. Crocod couneHeHus UKI0B. CTPOCHUE U XUMHUCCKHUE
CBOMCTBA caxapo3bl. TeXHOIOTHYECKHE OCHOBBI IPOU3BOICTBA caxapo3bl. JIakT03a M MajIbTo3a KaKk
H30MEpBI Caxapo3bl.

1

IlpakTH4yecKkue 3aHATHSA

1. Peakmmst «cepeOpsIHOTO 3epKajay TIKO03bl. B3anMoaeiicTBHE TIIFOKO3BI C TUIPOKCHIOM METU
(1) mpu paznuyHBIX TEMIepaTypax.

2. JleiicTBre aMMHa4YyHOTO pacTBOpa OKCHa cepedpa Ha caxaposy.

3. O0Hapy>KeHHE JTaKTO3bl B MOJIOKE. /leficTBHE 01a HAa KpaxMaJl.

CamocrosiTesibHasg padora:

1. CamocTosTeIbHOE N3YUEHHE TEOPETUYECKOro MaTepuraia o Bonpocam: «I[lonucaxapuasl. Obiee
CTpoeHue nonucaxapugoB. CTpOEHHE MOJIEKYIIbI KpaxMania, aMuiI03a U aMUJIONEKTUH. | THKOTeH.
XuMuueckue cBocTBa Kpaxmana. Haxoxaenue B mpupojie u Ouosiorudeckast pojb IeJUTI0JI03bI;
CamocCTOsTeNbHOE pellIeHUE 3a/1a4.

2. [MoaroroBka okiaaa mo TeMe: «bruonornyeckast posib yriieBOIOB, MX 3HAUCHHUE B )KU3HU
4enoBeKa 1 obiecTBay; MccnenoBarenbekas yueOHas pabota: «KauecTBeHHOE onpeienieHe
Kpaxmasay (1o BEIOOpY).

Tema 2.11.
AMWHEIL,
aMUHOKUCIIOTEIL,
Oenku

Conep:xaHue yueOHOro MaTepuaJia

1. Knaccupukanus u u3oMmepusi aMMHOB. XUMHYECKHe CBOMCTBA aMUHOB. [lepBuuHEIE,
BTOPUYHBIEC U TPETUYHBIE aMUHBI. Kitaccudukaiys aMUHOB IO THITY YTJI€BOJOPOJTHOTO pauKaia 1
YHCITy aMUHOTPYIII B MoJieKyse. CpaBHEHUE XUMUYECKUX CBOMCTB ali(paTudecKux u
apoMaTtu4eckux aMuHoB. OOpa3oBaHue aMu0B. AHUIMHOBBIE Kpacutenu. [lonstue o
CUHTETHYECKUX BoJoKHaX. [Ipumenenue u noinydenre aMmuHoB. [lonydyenue amunoB. Pabotst H. H.
3UHMHA.
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HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTepuaJa, J1ad0paTopHbie padoThl M MPAKTHYECKHE 3aHATHUS,
caMoCTOsITeIbHAsA padoTa o0y4yammxcsi, Kypcopasi padora (IpoeKr)

O0beMm
4acoB

YpoBeHb
YCBOEHHS

2. AMuHokucaotbl. beaku. [Tonstre 06 aMuHOKUCIOTaX, UX KJIAcCU(UKALUS U CTPOCHHUE.
Ontruueckast U30MepHs a-aMUHOKUCIOT. HoMeHkaTypa aMMHOKHUCIIOT. Peakiinm KoHaeH caluu.
benku kak npupoaabie noaumepsl. [lepBuunas, BropuyHasi, TpETHUHAS U YETBEPTUYHAS CTPYKTYPHI
0enkoB. XMMHUYECKHE CBOMCTBA OCIIKOB: TOPEHUE, ACHATYPALUs, THIPOIN3, KAYeCTBEHHBIC
(uBetHbIe) peakiuu. buonornyeckue pyHkuuu 6eNKOB, X 3HaUeHUE. benku kak KOMIOHEHT
nuimy. [IpoGiema 0enKOBOro rojJoaHus U MMyTH €€ PeIIeHHs.

IlpakTH4yecKkue 3aHATHSA

1. O6pa3oBanue cosueil anuauHa. bpomupoBanue aHuInHa.

2. O6pazoBanue conelt rnuipHa. [lonydyenue MeTHON COJM TIMIMHA.

3. Henatypanus Oenka. [{BeTHble peakiiuu OEIKOB.

1

N

CamocrosiTesibHas padoTa:

1. IToaroToBka npe3eHTauu mo TeMam: « AHIUIMHOBBIC KPACUTENN: UCTOPHSI, TPOU3BOICTBO,
MEPCIEKTUBAY, «AMUHOKUCIIOTHI — «KUPIUIUKI» OEITKOBBIX MoJeKyi», «CITN/] u ero
poQUIAKTHKAY; «AMMHAK U aMUHBI — O€3KHUCIOPOHBIE OCHOBaHUSD (IO BEIOOPY).

Tema 2.12.
A3zoTcoaepixaiiue
reTepOLMKINYECKHE
COEIMHEHMUS.
Hyxnennosbie
KHCIIOTBI

Coaep:xaHue yueOHOro MaTepuaJia

1. HykienHoBbIe KHCI0TBI. HyKI€MHOBBIE KMCIIOTHI KaK MPUPOIHbIE ToJuMephl. HykimeoTuasl,
ux ctpoenue, npumepbl. AT® u AJI®, ux B3auMorpeBpamieHle u posib 3TOT0 MPOIecca B MPUPOJIE.

2. onsitue JIHK u PHK. Ctpoenue JIHK, ee nepBuunas u BTopudHas CTpykTypa. PaboTsl
@ .Kpuka u /[.Yorcona. KommiemMeHTapHOCTh a30TUCTBIX OCHOBaHMi. Permkanusa JJHK.

IIpakTHYecKHe 3aHATHA

1 U nentudukainus opraHnuecKuxX COeAMHEHUM.

CamocrosiTejibHas paboTa

1. CaMocTOsTENEHOE N3YYEHHE TEOPETUYECKOTO MaTepurana mo teme: «OcoOeHHOCTH CTPOSHUS
PHK. Tunst PHK u ux 6uonornyeckue Gpyuakiuu. [lonstue o tponunom koze (komone). buocunres
Oenka B )KUBOU KiieTKe. [ 'eHHas nHKeHepusi 1 OMoTexHOoNOTus. TpaHcreHHble GOpPMBI paCTeHUI U
YKUBOTHBIX).

Tema 2.13.
brnonornuecku
AKTHBHEIE
COeIMHEHHUS

Coaep:xaHue yueOHOro MaTepuaJia

1. ®epmenTthl. BuTramunsbl. [TonsTue o pepmMenTax kak 0 OMOJIOTHYECKUX KaTaau3aTopax
6enxoBoi pupobl. OCOOEHHOCTH CTPOEHUS M CBOMCTB B CPAaBHEHHH C HEOPTaHMUECKUMH KaTaju-
3atopamu. Knaccudukanus pepmentos. 3HaueHue GepMeHTOB B OMOJIOTUH U IPUMEHEHUE B
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HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuaJa, J1ad0paTopHbie padoThl M MPAKTHYECKHE 3aHATHUS, O0bem | YpoBeHb
pa3aesioB U TeM CaMOCTOsITeIbHAs PadoTa 00y4yalommxcs, KypcoBasi pa6ora (IpoeKT) 4YacoB | YCBOEHHH
npoMblnieHHocTH. Kitaccudukanus u o603Hadenne BUTaMuHoB. BogopacTBopuMele u
KHUPOPACTBOPUMEBIE. ABUTAMHHO3bI, THTICPBUTAMUHO3bI U THIIOBUTAMUHO3BI, X TPO(UIAKTHKA.
2. 'opmownsbl. [ToHATHE 0 TOPMOHAX KaK OMOJIOTMYECKH aKTUBHBIX BEILIECTBAX, BBIMOIHSIOIINX 1
SHAOKPUHHYIO PETYISIIHIO )KU3HEICATEIbHOCTH Oprann3MoB. Kiaccudukaius ropMoHOB
IIpakTHYecKHne 3aHATHS 2
1. O6HapyxeHue BUTaMuHa A B mojcoiHeuyHoM Macie. O0Hapyxenue ButamuHa C B 10J109HOM 2
coke. Onpenenenne BuTaMuaa D B ppIObeM KUpe UM KypUHOM KEJITKE.
2. JleficTBre aMHIIO3bI CITFOHBI Ha Kpaxmall. JleficTBue aeruaporeHassbl Ha METUIICHOBBIN CHHUM. 2
JleiicTBre KaTana3bl Ha MEPOKCU]T BOJIOPOAA.
3. AHanu3 IeKapCTBEHHBIX MPENapaToB, MPOU3BOIHBIX CATHIIMIOBON KUCIOTHI. AHAIH3 2
JICKaPCTBCHHBIX MPENapaToB, MPOU3BOIHBIX sS-aMUHO(EHOA.
CamocrosiTesibHas padora: 4
1. CamocTosiTenbHOE U3YUEHHE TEOPETUUECKOT0 MaTepralia o Bornpocam «ButamMuHsbl. 3
Oo6napyxenne ButraMuHoBY: «JlekapctBa. [loHsTHE O JIekapcTBaX KaK XMMHOTEPAIIEeBTUYECKUX
npenaparax. [ pynmnsl nekapctB». CaMOCTOSITENILHOE pelIeHUE 3a/1a4.
2. BeimonaHeHrne MHAWBHUYalbHOTO IPOEKTa 3
NHauBUIYaIBLHBII MPOEKT 4 2,3
JAuddepeHunpoBaHHbIi 3a4eT 2
Bcero: 162
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOM JUCIUILINHBI

3.1. TpebGoBanusi K MATEPUAJTIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

OcBoenue mnporpamMmbl  ydeOHOM  mucuuruinHbl  «EcTecTBo3HaHue»
npeanosjaraeT Haiuuue B MNpodeccHOHANbHOM 00pa3oBaTeNbHON OpraHu3aluiy,
peanusylonieil 00pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero o0iiero oOpa3oBaHUS B
npeaenax ocsoeHuss OINOIT CITIO na 6a3e ocHOBHOTro 00111ero o0pa3oBaHus

Peanu3zanus nporpaMMbl TUCHUIITUHBI TPEOYET HATMYUS y4eOHOTo KabUHeTa
EcrecTBO3HaHMS

B cocraB  y4eOHO-METOIMYECKOIO M  MaTEepPHAIBHO-TEXHHUYECKOTO
oOecrieueHus IPorpaMMbl YI€OHON AUCITUTUTHHBI « XUMHUW» BXOISAT:

* MHOTO(YHKITMOHATBHBIN KOMIUJIEKC MPEINoiaBaTeris;

* HarJsgHble TOCOOUs (KOMILJIEKTBI y4€OHBIX TaOIMI], TIAKAaTOB, MOPTPETHI
BBIAAIOLINXCS YYEHBIX B 00JIACTH €CTECTBO3HAHUSA U T. I1.);

* THPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE CPEJICTBA;

* SKpaHHO-3BYKOBBIE MIOCOONS;

* TEXHUYECKUE CPEJICTBA OOyUEHUS;

* IEMOHCTpALIMOHHOE 000pyn0BaHuE (0OIIEro Ha3HAUYEHUSI U TEMaTUYECKHE
HAOOPBKI);

* CTATUYECKUE, JUHAMUYECKUE, IEMOHCTPALMOHHBIE U Pa3IaTOYHbIE MOJIETIH,
BKJIIOYAsi HATYpaJIbHbIE OOBEKTHI;

* BCIIOMOTaTeIbHOE 000PY/I0BAHUE;

* KOMIUIEKT TEXHUYECKON JOKYMEHTALIHH,

* HMHCTPYKLHH I10 UX UCIIOJIb30BAHUIO U TEXHUKE O0€30MaCHOCTH
3.2. UudopmannonHoe odecnevyeHne 00yueHust

Ilepeyenbs pexoMeHayeMbIX Yy4ueOHbIX H3AaHui, W HTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OcCHOBHBIC HICTOYHUKHU:

1. Bacunesckas, E. 1I. Heoprannueckass xumusi [DIEKTpOHHBIN pecypc]:
yueOHoe nocobue / E. U. Bacunesckas, O. U. Ceuxko, T. JI. llleBuioBa. — neKTpoH.
TEKCTOBbIE JlaHHbIE. — MUHCK: PecnyOnuKaHCKUN UHCTUTYT TPO(PECCHOHATEHOTO
obpazoBanus (PUIIO), 2015. — 248 c. — 978-985-503-488-0. — Pexxum mocrymna:
http://www.iprbookshop.ru/67664.html

2. Tabpuenssa O.C, OctpoymoB W.I'. Xumus gus mnpodeccuit u
CHEUATbHOCTEW TEXHUYECKOTO MPpOoPuIIsl: YUEOHUK ISl CTY/l. YUPEXKACHUMN Ccpe/l.
npod. obpazoBanus. — M., 2014.

3. Tabpuensn O.C, OctpoymoB N.I'., Octpoymosa E.E. u ap. Xumus s
npodeccuil U CHeruaibHOCTEH €CTECTBEHHO-HAy4YHOro mnpoduis: y4eOHUK i
CTY]I. YUpEKJICeHUM cpe. pod. odpazoBanus. — M., 2014,

4. Kum, A. M. Opranuueckass XuMus [DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue / A.M. KuMm. — DniekTpoH. TekcToBble JaHHbie. — HoBocuOupck: Cubupckoe
YHUBEPCUTETCKOE m3aatenbceTBo, 2017. — 844 ¢. — 978-5-379-02004-0. — Pexxum
nocryna: http://www.iprbookshop.ru/65281.html

5. XamuroBa, A. W. Opranumyeckas xumuss g crygeHtoB CIIO
[DnexTpoHHBIH pecypc]: yuebnoe nocodue / A. . Xamurosa, T. E Byceiruna, JI. P.
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Caduna. — DnexTpoH. TeKcToBbIe naHHble. — Kazanp: KazaHckuii HaIlmOHAIBHBIN
HCCIIeIOBATENIbCKUM TeXHOJIOTHYecKuil yuuBepceuret, 2016. — 172 ¢. — 978-5-7882-
1938-7. — Pexxum poctyma: http://www.iprbookshop.ru/80239.html

JlonoJHUTeIbHbIE HCTOYHUKH

1. Ta6puensu O.C, JIvicoBa I'.I'. Xumus. TecTsl, 3a1auu U yIpakKHEHHUS:
y4e0. mocodue sl CTy/I. yUpexkIeHu cpel. mpod. odpazoanus. — M., 2014.

2. T'abpuensa O.C. u nap. Xumusa s npodeccuit v crnenuaibHOCTEN
TEXHUYIECKOTO TpOoduist (JIIEKTPOHHOE TPUIIOKECHHE).

3. Tabpuensna O.C., JIsicoBa I'.I'. XumMust: kKHUTA )1 TTpEeTIOIaBaTens: y4ueo.-
MeToJ1. mocobdbue. — M., 2012.

4. Tabpuensu O.C., OctpoymoB W.I'. Xumus pgns mnpodeccuit u
CHEUATbHOCTEH COLMAIbHO- 3KOHOMHYECKOIO M TyMaHUTapHOro Mnpoduie:
y4eOHUK JJIs CTYI. yUpexaeHuil cpel. mpod. oopazosanus. — M., 2014.

5. Tabpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumusi: nocooue s
noaroroBku k EI'D: yue0. mocoOue mist cTyld. ydpexaeHuit cpea. mnpod.
obpazoBanus. — M., 2014.

6. T'abpuensa O.C., OctpoymoB W.I'., CnaaxoB C.A., HopodeeBa H.M.
[TpakTukym: yued. mocobue s CTy. yupexIeHuil cpen. npod. oOpazoBaHUs. —
M., 2014.

7. Epoxwun I0.M, Koanesa N.b. Xumus ais npodeccuii u cnenuanbHOCTEN
TEXHUYECKOTO Npoduiisi. DJIEKTPOHHBIA Yy4eOHO-METOIUUYECKUN KOMIUIEKC. — M.,

2014.

8. Epoxun IO.M. CO0pHHK TECTOBBIX 3a/JlaHW MO XUMHUHU: y4eO. mocodue
JUISL CTYA. YUpexXaeHui cpea. npod. oopazoBanus. — M., 2014.

9. Epoxun FO.M. Xumus: 3amauu u ynpaxHeHus: y4e0. mocodue s CTy/I.
yupexJieHuit cpen. mpod. oopazoanus. — M., 2014.

10. Epoxun FO.M., KoBanesa 1.b. Xumus asis npodeccuii v crienmaibHOCTEN
TEXHUYECKOTO M EeCTECTBEHHO-HAy4YHOTo mpoduiied: y4yeOHWUK IS CTY/I.
yapexaeHuil cpen. npod. oopazoBanus. — M., 2014.

11. CaaaxoB C. A, OctpoymoB W.I'., Tabpuensun O.C, JlykpsnoBa H.H.
Xumus 11 npodeccuii U CeruagIbHOCTeH TEXHHYECKOTO MPOodIIIs. DIEKTPOHHOE
MPUIIOKEHUE (RJIEKTPOHHOE YUeOHOE M3/IaHKE) JIJIS CTY/. YUPEXKIACHUHN cpel. mpod.
obpazoBanusg. — M., 2014.

HNuTepHer-pecypcesbl:

1. www.pvg.mk.ru (onumnuanga «ITokopu BopoObeBbI rOpbI»).

2. www.hemi.wallst.ru (OOpa3oBarenbHBIii CaWT IS IIKOJHHUKOB
«XUMUR).

3. www.alhimikov.net (OOpa3oBaTebHbIN CAaNT IS IKOJIbHUKOB).

4. www.chem.msu.su (DnekTpoHHas OMOIHOTEKA 10 XUMHUH ).
WWW.enauki.ru (MHTepHeT-u3aHue s yuurtesiaen « EcTecTBeHHbIe HAyKm»).
www.1september.ru (meToauueckas razera «IlepBoe ceHTAOps»). Www.hvsh.ru
(OKypHaIT «XUMUS B IIKOJIE»). WWW.Nij.ru (kypHan « XMMHS U )KA3HBY).

www.chemistry-chemists.com (37eKTpOHHBIH KypHaT « XUMUKU H XHUMUS» ).
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUYEBHOU
JANCHUITJINHBI

KonTpoas u omnenka

PE3yJbTATOB

OCBOCHUS Y4yeOHON  JUCHUIUIMHBI

OCYHICCTBICTCA ITPCIIOAABATCIICM B IIPOUCCCC IIPOBCIACHUA ITPAKTHICCKUX 3aHSATUM
)41 J'Ia60paTOpHI)IX pa60T, TCCTUPOBAHUA, a4 TAKIKC BBIIIOJIHCHHA O6y‘IaI-OHlI/IMI/ICH
HHAWBUIYAJIBbHBIX 3aﬂaHHﬁ, ITPOCKTOB, HCCHGHOB&HHﬁ.

PesyabTaTnl 00yueHus
(ocBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHMS)

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaToB 00yUYeHHUst

J JMYHOCTHBIE!

- qyBCTBO TOPJOCTH M YBaKEHUS K
HCTOPUU U IOCTHXKEHUSIM OTE€YECTBEHHOM
XUMHAYECKON HAYKH; XUMHUECKH TPAMOTHOE
MOBE/ICHNE B TPO(HECCUOHATILHON JesITelb-
HOCTH ¥ B OBITY IIPU OOpAIICHUH C
XUMHYECKUMHU BEUIECTBAMH, MaTEepUaIaMH U
poreccamu;

- TOTOBHOCTH K MTPOJIOJIKESHHIO;

- 00pa30BaHMs 1 MTOBBIIICHUS
KBaTM(UKAIIUU B U30paHHOM

PO ECCUOHAIBHON ACATEIBHOCTH H
00BEKTUBHOE OCO3HAHUE POJIU XUMHUYECKUX
KOMIICTCHITUH B 3TOM;

- YMEHHE UCIOJIb30BaTh JOCTUKECHUS
COBPEMEHHOM XMMHUYECKON HAyKH U XUMUYe-
CKUX T€XHOJIOTUH JIJIsl TOBBIIICHUS
COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO PAa3BUTHS
B BBIOpaHHOW NpodeccHOHaIbHON
JEeSITeTbHOCTH

[IpoBepka BHEAYyIUTOPHOM CAMOCTOATENBHON
paboThl, 3amTa pedepaToB U T0KIAI0B,
[Ty6nudHOe mpeacTaBieHre MPe3eHTaINH,
TECTUPOBAHUE, IPOBEPKA MPAKTUUECKUX
paboT, peUTUHTOBBIA KOHTPOJIb,
MIPOMEXKYTOUHASI ATTECTALIUS.

. MeTanpeaMeTHbIe:
- HCIIOJIb30BAHUEC PA3JIMYHBIX BUAOB
MI03HABATENbHOM JESATETLHOCTH U OCHOBHBIX
MHTEJJIEKTYyaJIbHBIX Onepaluil (MOCTaHOBKU
3ajauu, (GOpMyITUPOBAHMS THIIOTE3, aHAIN3A
Y CUHTE3a, CPaBHEHMUsI, 0000IICHUS,
CHCTEMaTHU3alluH, BBISBICHUS IPUYMHHO-
CJIICACTBECHHBIX CBS[SeI\/'I, IIOMCKa aHaJIOT OB,
(bopMyIMpPOBaHUS BBIBOAOB) JUIS PELICHUS
MIOCTaBJICHHOW 33J1auu, MPUMEHEHHE
OCHOBHBIX METO/IOB TIO3HAHU (HAOIIOACHUS,
HAy4YHOTO 3KCIIEPUMEHTA) AJI U3YUECHUS
Pa3JIMYHBIX CTOPOH XUMHUYECKUX O0BEKTOB U
MPOIIECCOB, C KOTOPHIMHA BO3HUKAET
HE00XOAMMOCTh CTAJIKUBATHCS B
npodeccruonanbHoOM chepe;

- UCIIOJIb30BaHUE Pa3IMYHBIX
HUCTOYHHUKOB JJI ITOJTYYCHHA XUMHYECKOH
uHbOpMaIUY, YMEHHE OLIEHUTDH €€
JOCTOBEPHOCTD U1l JOCTHIKEHHSI XOPOIIUX
pe3yabTaTOB B MPO(hecCHOHAIBHOMN cdepe;

IIpoBepka BHEAYITUTOPHOM CaMOCTOATEIbHON
paboThI, 3anuTa peepaToB U JOKIAI0B,
[TyGnaudHOe mpeacTaBieHne Ipe3eHTalluH,
TECTUPOBAHUE, MPOBEPKA MPAKTUYECKHUX
paloT, peHTHHIOBBIIl KOHTPOJIb,
MIPOMEKYTOUHAsS aTTECTAIUA.
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* IpeIMeTHbIE:

- ¢(hOpMHUPOBAHHOCTh MPEIACTABICHUI O
MECTE€ XMMHUU B COBPEMEHHOM Hay4YHOU
KapTUHE MHPA; TOHUMAaHUE POJIH XUMHUH B
(hopMupOBaHUH KPYro3opa U HyHK-
[IMOHAILHOW IPAMOTHOCTH YEJIOBEKa JIJIst
pelIeHUs MPaKTUYECKUX 3a7ay;

- BJIaJICHUE OCHOBOIIOIATAIONITUMHU
XUMHYECKUMHU MOHITHSIMH, TEOPUSIMH,
3aKOHAMHU U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
10JIb30BaHUE XUMHUYECKOI TEPMUHOJIOTHEHN U
CHMBOJIMKOM;

- BJIa/ICHE OCHOBHBIMHM METO/IaMU
HAy4YHOTO IMO3HAHUS, UCTIOIh3YEMBIMHU B
XUMHH: HAOIIOACHUEM, OIUCAHUEM,
HU3MEpEHUEM, SKCIIEPUMEHTOM; YMEHHUE
00pabaThIBaTh, OOBACHATH PE3YJIHTATHI
ITPOBEJICHHBIX OIBITOB U JICTIaTh BHIBOIBI;
TOTOBHOCTh U CIIOCOOHOCTH IIPUMEHSITh
METO/IbI IO3HAHUS TIPU PELICHUU
MPAKTUYECKHX 3a71a4;

- c(hOpMUPOBAHHOCTh YMEHUS JaBaTh
KOJIMYECTBEHHBIC OIICHKHU M MIPOU3BOIUTH
pacueTsl [0 XUMUYECKUM GopMyliaM U
YPaBHCHHUSIM;

- BJIa/ICHUE TIPABUIIAMU TEXHUKH
0€30MacCHOCTH MPU KUCIIOTH30BAaHUN
XUMHYECKHUX BEIIECTB;

. c(hopMUPOBAHHOCTH COOCTBEHHOM
MO3UIUH 0 OTHOIICHUIO K XUMUYECKOU
nH(OpMAIIAHN, TIOTyIaeMON U3 Pa3HBIX
HMCTOYHUKOB.

[IpoBepka BHEAYyTUTOPHOM CaMOCTOATEIbHOMN
paboThl, 3ammTa pedepaToB U TOKIAIOB,
[TyGanuHOe npeacTaBieHue Npe3eHTalu,
TECTUPOBAHUE, MPOBEPKA MPAKTUICCKUX
padoT, pEHTUHTOBBIN KOHTPOJIb,
MIPOMEXKYTOUHAs aTTECTAIIUA.
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