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Pabouas nporpamma yueOHON TUCHUIUIMHBI « XUMHA» pa3paboTaHa HA OCHOBE
IPUMEPHON MPOrpamMmbl 0011e00pa30BaTENbHON YUEOHON AUCIUIUIMHBI «XUMUSD)
(OPI'AY «®UPO») u mporpaMmbl MOATOTOBKH CHEIMATUCTOB CPEAHErO 3BEHA
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MOJIyYEHUEM CPEHETO 00IIero 00pa30BaHusl.
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1. MACIIOPT PABOYEM TIPOT'PAMMBI YYEBHOM JUCIHHAITINHBI
Xumus

1.1. O6saacTb npuMeHeHus1 padoyveil MPOrpaMmbl

PabGouass mporpamma y4eOHOW TUCIUIIIMHBI «XWUMHS» SBISCTCS YacThIO
MpOrpaMMbl TOATOTOBKHU CHEIUATUCTOB CPEAHErO 3BeHa B cooTBeTCTBUU ¢ PI'OC
CIIO cneumansHocTH  49.02.01 @usnueckass KyiabTypa [Jsl CTYJEHTOB,
ocauBaromux [I[ICC3 Ha 6a3e 0CHOBHOTO 00111eTO0 00pa30BaHUSI.

1.2. MecTo y4eOHO IUCUMILIMHBI B CTPYKTYpe NPOrpamMMbl NOATOTOBKH
CIeIMAJTHUCTOB CPeIHero 3BeHa:

VYyebHas AUCHUIUIMHA «XUMHS» BXOJUT B LMK YYEOHBIX JAUCIUIUIMH
o011e00pa3oBaTeIbHOM  MOATOTOBKM  criennasibHOCTH  49.02.01  dusnyeckas
KyJIbTypa €CTECTBEHHOHAYYHOTO Mpouist mpodheCcCHOHATBHOTO 00pa30BaHUs.

1.3. eau u 3aga4u y4eOHOH AUCHMILIMHBI — TPe0OBaHUSL K pe3yJabTaTaM
OCBOEHHS Y4eOHOM JUCHUTIMHBI:

OcBoeHue coaepKaHus y4eOHOM NHCIUIUIMHBI, 00CCIIEUNBACT JOCTHKECHHIE
CTYJIEHTaMH CIEAYIOIINUX Pe3yJIbTATOB:

JIMYHOCTHBIX:

YyBCTBO TOPAOCTH U YBaXKEHUS K ICTOPUU U IOCTUXKEHUSIM OT€UECTBEHHOM
XUMHUYECKON HAyKW; XMMHUUYECKH TPAMOTHOE IMOBEACHHE B MPOheCCHOHAIBHOU
JEATEIBHOCTH W B OBITY MOpH OOpallleHUd C XUMHUUYECKMMH BEIIECTBAMH,
MaTepuajiaMH U IpoLeccaMu;

TOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHMs U MOBBIMIECHUS KBATU(UKAITUU
B M30paHHON NpodecCUOHATBHON NEeSITeTbHOCTH U O0BEKTUBHOE OCO3HAHUE POJIU
XUMHAYECKUX KOMIIETCHIIUN B 3TOM;

YMEHHE HUCIOJIb30BaTh JIOCTUKEHHSI COBPEMEHHON XMMHYECKON HAYKU H
XUMUYECKUX TEXHOJOTUN ISl TOBBIIIEHUS COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO
pa3BUTHS B BEIOpAHHOM NpodecCuOHaIbHOM NeATeTbHOCTH;

MeTanpeaMeTHbIX:

WCIIOJB30BaHUE PA3JIMUHBIX BUJIOB TO3HABATEIBLHON JEATEIBHOCTH H
OCHOBHBIX MHTEJUICKTYaJIbHBIX Orepalnuid (MOCTaHOBKHU 3a7a4u, (OpMyJIUPOBAHUS
TUIOTE3, aHAIN3a U CUHTE3a, CPAaBHEHUSI, 0000I1IeHHS], CHCTeMaTU3aI1H, BHISIBICHUS
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H, MOUCKA aHAJIOTOB, (hOPMYJIIMPOBAHUS BHIBOJIOB)
JUISL pellieHrs TTOCTaBJICHHON 3a7au, TPUMEHEHUE OCHOBHBIX METOOB MO3HAHUS
(HaOmroIeHrsI, HAYYHOTO AKCIIEPUMEHTA) ISl U3YUYCHUS Pa3TUYHBIX CTOPOH XU-
MUYECKUX OOBEKTOB U IMPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh CTaJI-
KUBAThCS B MMPOPECCUOHAIBHOM cdepe;

WCIIOJIb30BaHUE PA3JIMYHBIX HMCTOYHUKOB JJISI TOJYYEHUST XUMUYECKOU
uH(poOpMaIuU, YMEHHE OICHUTHh €€ JOCTOBEPHOCTHh I JIOCTHIKCHHS XOPOIIUX
pe3ynbpTaToOB B MpodheccuoHaIbHOU cepe;

* mpeAMeTHBIX:

c(hOpMUPOBAHHOCTh NPEACTABICHUM O MECT€ XHUMHH B COBPEMEHHOMU
HAy4YHOM KapTUHE MUpPA; MOHUMAaHHE POJIM XUMHUU B (DOPMUPOBAHUM KPYro3opa u
(GyHKIMOHAJIBLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PeIICHUsI MPAKTHUYECKUX 3a/1a4;



BJIQ/ICHUE OCHOBOIIOJIATAIOUIMMH XUMHYECKMMH MOHSTUSIMH, TEOPHUSIMH,
3aKOHAaMH ¥  3aKOHOMEPHOCTSIMHM;, YBEPEHHOE IIOJIb30BAHUE XHUMHUYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

BJIa/ICHWE OCHOBHBIMH METOJaMHU HaYyYHOTO MO3HAHUs, UCIIOJIB3YEMBIMHU B
XUMHH: HaAOMIOJEHUEM, OINHUCAaHUEM, HW3MEpPEHHEM, OJKCIEPUMEHTOM; YMEHHE
00pabaThIBaTh, OOBACHATH PE3YJIbTATHI MPOBEACHHBIX OMBITOB U JENaTh BHIBOJIBI,
TOTOBHOCTb M CHOCOOHOCTh MPHUMEHATH METOAbl IO3HAHUS TMPU PEIICHUU
IPAKTUYECKUX 3a7ay;

C()OPMUPOBAHHOCTh YMEHHUSl JaBaThb KOJMYECTBEHHBIE OLIEHKH U
IPOU3BOJAUTH PACUEThI 10 XUMUYECKUM (POPMYJIaM U YPaBHEHUSM;

BJIAJICHUE TMpaBUJIaMM TEXHUKH O€30MaCHOCTH NpPHU HCHOIb30BAHUU
XUMHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTH COOCTBEHHOU MO3UILIMHU 110 OTHOIIEHUIO K XUMUYECKOM
uHGOpMAaIIUH, TOTy4aeMON U3 Pa3HBIX HCTOYHHUKOB.

1.4. KoumnyecTrBO 4YacoB Ha oOocCBOeHHMe paldouyeil mnporpaMmbl y4eOHOH
AUCHMIIMHBI:
MaKCHUMaJbHOU yueOHON Harpy3ku oOydatomerocs: 162 gaca, B Tom uucie:
00s13aTeNTbHON ay IUTOPHON y4eOHOM HAarpy3KH 00yJaromerocst 56 4acos;
CaMOCTOSTEIILHOM paboThl 0OyUaromerocs u KoucynbTamnuii 106 yacos,

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUTIIJIMHBI

2.1. O0bem yueOHOM JUCHMILIMHBI U BUAbI Y4e0HOIl pa0doThI

Bua yyeOHOM padoThI Obnem
4acoB
MakcumaJjibHasi yueOHasi HArpy3Ka (Bcero) 162
Oo0s13aTe/IbHAs Ay IMTOPHAsI YUeOHasi HATPy3Ka (Bcero) 56
B TOM YHCJIE:
PAKTUYECKHE 3aHATHUS 36
CamocTosiTesibHAsI padoTa 00y4aionerocsi ¥ KOHCYJbTalMHU (BCEro) 106
B TOM YHCJIE:
camocTosiTelIbHas paboTa HaJl MPOEKTOM 4
[IpomexyTouHas arrectaius B hopme oughgpepenyupoeannozo 3auema




2.2. TemaTu4yecKMid IJIAH M COAEPKAHUE YUeOHOM JUCUUIJINHBI

HaumenoBanue ConepixaHue yueOHOro MaTepuasia, JaéopaTopHblie padoThl H NPAKTHYECKHE 3AHATHS, O0beM | YpoBeHb
pa3/ieioB U TeM CaMoOCTOsITe/IbHAsE padoTa 00y4anmxcs, KypcoBasi pabora (IIpoeKT) 4acoB | YCBOEHMS
1 2 3 4
BBenenue 4
Hayunbie MeTo1b1 CamocTosiTe1bHasi padoTa: CaMOCTOSTEIHLHOE H3yUYSHHE TEOPETUIECKOTO MaTepuala: noaoop 4
MO3HAHUS BEIIECTB U | IUTEpaTyphl, MATEPHAJIOB UHTEPHET-PECYPCOB 10 TEMaM:
XUMHYECKHX 1. HayuHble MeTOIbI TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHMA. POJIb SKCIIEprMEHTa U TCOPHH B 3
SIBJICHUM. XUMUHU. 3HaueHue XxuMuu npu ocBoenunu npodeccuii CI1O u cnermansHocteit CITO ecTecTBeHHO-
HAy4YHOTO MPohmIsi MPoHecCHOHATLHOTO 00pa30BaHus
2. 3navyenue xumun npu ocoernu npodeccuit CI10 u cnenmansaoctei CI1O ectecTBeHHO- 3
HAy4HOTro npoduis npodecCuoHaIFHOro 00pa3oBaHus
Paznea 1. O0mas n 82
HeopraHuveckKasi
XUMHS
Tema 1.1. Coaep:xanue yueO0HOro MaTepuaJia 1
XuMmus — HayKa O 1. CocraB BemecTBa. CriocoOBI CYIIECTBOBAHMS XUMUIESCKUX AJIEMEHTOB: aTOMBI, IIPOCTHIC U 1
BELIECTBAX. CJIO’KHBIE BelllecTBa. BelecTBa MOCTOSHHOTO U MIEPEMEHHOIO COCTaBa. 3aKOH IMOCTOSHCTBA COCTABA
BelecTB. BerecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJIIPHOTO cTpoeHust. CriocoObl 0ToOpaxKeHus
MOJIEKYJI.
2. U3mepenue BeunrecTBa. Macca aToMOB M MOJIEKYJI. ATOMHast eAMHUIIA MacChl. OTHOCHUTEIIbHBIC 1
aTOMHasl U MOJIEKyJIgpHasi Macchl. KomndecTBo BelecTBa U €IMHUIIBI €70 U3MEPEHUS: MOJIb,
MMOJIb, KMOJIb. Yncno ABoraapo. MosnsipHast macca.
3. ArperaTHble COCTOsIHUS BemecTBa. TBeproe (KpUCTaNINYECKOEe U aMOP(HOE), )KUIKOE U 1
razoo0pa3Hoe arperaTHble COCTOSIHUS BellecTBa. 3aKOH ABOTa/ipo U €ro cleACTBUS. MOosSIpHBIif
00bEM BEIIECTB B ra3000pa3HOM cocTOSIHUU. OOBbeTMHEHHBIM ra30BbIi 3aKOH U ypaBHEHHE
MenpeneeBa — KnaneiipoHa.
4. Cmecu BelecTB. Paznnuns Mexxay cMecsMU M XUMUYECKUMU COeAMHeHUsIMA. MaccoBas u 1
0o0BbeMHasl 10JIM KOMIIOHEHTOB CMECH.
IIpakTnyeckue 3aHATHSA 1
1. M3roroBieHune Mojieeil MOJIEKYJ HEKOTOPBIX OpraHMYeCKUX M HEOPraHUYECKHUX BEIIECTB 2
2. OuncTtka BeniecTB GUIbTPOBAHUEM U AUCTIILIANNEH. OUNCTKA BEIMIECTB MEPEKPUCTAIITU3AIMECH. 2




HaumenoBanue
pa3/ieioB M TeM

Conep:xxanue yueOHOro MaTepHaJia, JJadopaTopHbie padoThl M NPAKTUYECKUE 3aHATHS,
CaMoOCTOsITe/IbHAs padoTa 00y4aumxcs, KypcoBasi pabora (IIpoeKT)

Oo0LeMm
4acoB

YpoBenb
YCBOEHHS

3. Ananu3 copepkanus nmpumeceit B Boge. OuncTKa 3arpsi3HEHHON BOABI. Y CTPaHEHUE KECTKOCTH
BOJBL.

CamocrosiTesibHas padora:

1. CamocTodATenbHAS U3yUYEeHUE TEOPETUYECKOT0 MaTepHralia: moa0op JIUTepaTyphl, MaTepHaIOB
UHTEPHET-PECYPCOB 110 TeMe: «XUMHUS — HayKa O BEILECTBAXY.

2

Tema 1.2. CtpoeHnue
aToMa

IIpakTHyeckue 3aHATHS

1.DJ1IeKTpOHHOE CTPOEHHE ATOMOB.

CamocrosiTesibHas padora:

1. AtoM — cao:xkHas yacTuua. Jloka3arenbCcTBa CIOKHOCTH CTPOSHHSI aTOMA: KaTOHbIE U
PEHTIC€HOBCKHUE JTydH, HOTOAIPPEKT, paInoaKTUBHOCTD, 3JeKTpoau3. [ImanerapHas Moens atoma
3. Peseppopaa. Ctpoenue atroma 1o H. bopy. CoBpeMeHHbIe ITpeICTaBICHHs O CTPOSHUH aTOMa.
KopnyckynsipHO-BOTHOBOM JyaJIM3M 4acCTUL] MUKPOMUDA.

2.CamocToATeNIbHOE U3yUeHUEe TEOPETUYECKOTr0 MaTepuaa 1o Bonpocam: CoctaB aTOMHOIO sijipa.
Hyxi10HbI: IpOTOHBI U HEUTPOHBL. 1130TONBI M HYKJIWBL. Y CTOWYUBOCTD SJEp. DIEKTPOHHAS
o6osouka atoMoB. [ToHsATHE 00 37IEKTPOHHOI OpPOUTAIH U 3JIEKTPOHHOM obJake. KBaHTOBBIE
yucia. Pacnpenenenue 371€eKTPOHOB IO SHEPTETUUECKUM YPOBHSM, IIOyPOBHSAM U OpOUTAIISIM.
DJeKTpOHHBIE KOHPUIypallui aTOMOB XMMHYECKHX 3JIEMEHTOB.

3.3anonHUTE KpoccBOp/ Ha TeMy: «Heopranmueckne BemecTay.

Tema 1.3.
[Tepuoanueckuit
3aKOH U
[Tepnonnueckas
CUCTEMA XUMHYECKUX
anemenTtoB J[. U.
Menneneesa.

Coaep:xanue yueOHOro MaTepuaJia

1. OTKpBITHE NEPUOANUYECKOT0 3aK0HA. [Ipennockuik: HakorIeHHE (HAKTOIOTUYECKOTO
Matepuaina, pabotel npeamectseHHUKOB (M. B. Jlebepeiinepa, A. D.1llankypTya,
JIx.A.Heronenpca, JI.LKO.Meiiepa), cbe3n xumukoB B Kapicpys, mmunoctHeie kadectsa Jl. U.
Mengeneesa. Otkpeitre [. . MenaeneeBsiM [leproanueckoro 3akoHa.

2. Ilepuoanyeckuii 3aKoH 1 cTpoenune aroma. Mzotonsl. CoBpeMEHHOE MOHIATHE XUMHUECKOTO
aneMeHTa. 3akoHoMepHocTh I'. Mo3znu. CoBpemenHas ¢popmynuposka [13. Ilepuonnueckas
cuctema M cTpoenue aromMa. [lepuoanueckoe n3aMeHeHHe CBOMCTB 3JieMeHTOB. 3HaueHue [13 u
I[ICX3 JI. 1. Menpeneesa i pa3BUTUsI HAYKU M TOHUMaHMsI XUMUYECKON KapTHHBI MUPA.

IIpakTHYecKHe 3aHATHA

1.MonenupoBanne moctpoenus [leproaudeckoi TabauIbl XUMHUYECKUX DJIEMEHTOB.

CamocrosiTesibHas padora:

1. CocraBieHue dIEKTPOHHBIX JIEKTpOrpadudecKux GopMyJI aTOMOB XUMHUYECKUX DJIEMEHTOB.




HaumenoBanue
pa3/ieioB M TeM

Conep:xxanue yueOHOro MaTepHaJia, JJadopaTopHbie padoThl M NPAKTUYECKUE 3aHATHS,
CaMoOCTOsITe/IbHAs padoTa 00y4aumxcs, KypcoBasi pabora (IIpoeKT)

Oo0LeMm
4acoB

YpoBenb
YCBOEHHS

2. CocraBiienre A0KIa10B 1o TeMaM:« Ku3ub u nestensHocth .. MenneneeBay;
«IleproanueckoMy 3akoHy Oyyiiee He IPO3UT pa3pyLICHHEM. ..»

Tema 1.4. CtpoeHue
BelIeCcTBa

HpaRTn'{ecmle 3AHATHSA

1. Tunel KpUCTAIIIMYECKUX PEIIETOK.

3

CamocTosiTe1bHasi padoTa: CaMOCTOSTEIHLHOE H3yUYSHHE TEOPETUIECKOTO MaTepuala: noaoop
JUTEepaTyphl, MATEPHAJIOB HHTEPHET-PECYPCOB 10 TEMaM:

1. IlonsiTHE 0 XUMHYECKOH CBA3H. THIIBI XUMUYECKUX CBS3€l: KOBAJIEHTHAs], MOHHAS,
MEeTaJUIMYeCKas U BOJIOPOIHAS.

2. Opranuyeckue nojaumepbl. CriocoObl UX MONYyUYEHUS: PEAKIUH MOTUMEPU3ALIUU U PEaKINH
noukoHAeHcauu. CTPYKTYphI MOJTUMEPOB: JIMHEWHBIC, PA3BETBIICHHBIE U IPOCTPAHCTBEHHBIE.
CTpyKTypHpOBaHUE MOJIMMEPOB: BYJIKaHU3AIMS KaydyKoB, TyOieHne OelKOB, OTBEPKACHUE
MOJINKOHICHCAIIMOHHBIX mouMepoB. Kitaccubukanust moJMMepoB 10 pa3InIHbIM TPH3HAKAM.

3. CaMoCTOATENBHOE HN3Yy4YCHHC MATCpHUaJia 110 BOIIPOCY: «IToHsITHE O XMUMHYECKOM CBSI3UY.

4. lloaroroska coobuieHnii: «Mertamndeckas cBa3b»; «BoaopoiHas cBsI3bY.

w

Tema 1.5.
[Tonumepsr.

Coaep:xxanue yueO0HOro MaTepuaJia

1. Heopranuyeckue nojmmepsbl. [lomumMepsl — MpocThie BEIIECTBA U CIOKHBIC BEIIECTBA C
ATOMHOM KPHUCTAJNIMYECKOH perieTkoi. MuHepainsl U TopHble opoibl. Cepa MmiacTuyeckas.
MuHepanbHOE BOJIOKHO — acOecT. 3HaueHUEe HEOPTaHUIECKUX PUPOIHBIX TTOJIMMEPOB B
(hOpMUPOBAHUH OTHOM M3 T€0JIOTUYECKUX 00071049k 3eMITH — JIIUTOC(EpHI.

2. Opranuyeckue nojumepbl. CriocoObl UX MOJyYEHUs: PEaKUH MOIMMEPU3ALIUU U PEAKINH
noJIMKOHAeHcauuu. CTpyKTypbl IOJMMEPOB: JIMHEHHBIE, PA3BETBICHHBIE U IPOCTPAHCTBEHHBIE.

HpaKanecmle 3AHATHUSA

1. I3ydyeHne CBOWCTB TEPMOIIJIACTUYHBIX MOJUMEPOB.

CamocrositeibHas padora:

1.CamocTosTenpHOE H3ydEeHNEe TEOPETHUECKOro MaTepraia o BompocaMm: « CTpyKTypUpOBaHHE
MOJIUMEPOB: BYJIKAHU3ALUS KaydyKOB, 1yOeHne OelnKoB, OTBEPKACHUE MTOJTUKOHICHCAIIMOHHBIX
nosuMepoB. Kiaccuukarus moiamMepoB 1Mo pa3IndHbIM IPU3HAKAMY.

2.IToaroroBka nokiIan0B M0 TeMaM: « CHHTETHYECKUE KaydyKU: HCTOPHS, MHOTOOOpasue u
MNEPCICKTUBLD); «Pe3nHoTrexHMUecKoe IMPOU3BOJACTBO U €I'0 POJIb B HAYYHO-TEXHUYICCKOM
nporpeccey.




HaumenoBanue
pa3/ieioB M TeM

Conep:xxanue yueOHOro MaTepHaJia, JJadopaTopHbie padoThl M NPAKTUYECKUE 3aHATHS,
CaMoOCTOsITe/IbHAs padoTa 00y4aumxcs, KypcoBasi pabora (IIpoeKT)

Oo0LeMm
4acoB

YpoBenb
YCBOEHHS

Tema 1.6.
HucnepcHbie
CUCTEMBI.

Coaep:xaHue y4eOHOro MaTepuaJia

1. ITonsiTue 0 AucnepcHbIX cucTemax. Knaccudukanus AUCIEPCHBIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOTO COCTOSTHHSI JUCTIEPCHOHHOM Cpelibl U AUCTIEPCHON (ha3bl, a TAKXKE 10 pa3Mepy UX
yactull. ['pyOoaucnepcHble CUCTEMBI: SMYJIbCUU U CYCIIEH3UU. TOHKOUCTIEPCHBIE CUCTEMBI:
KOJUIOM/IHBIE (30JIM U I'€JIi) U UCTUHHBIE (MOJIEKYJISPHBIE, MOJIEKYJISIPHO-UOHHBIE U NIOHHBIE).
Dddext Tunnans. Koarynsaius B KOJJIOMIHBIX pacTBopax. CHHEPE3HUC B TEIISX.

2. 3HaueHne AUCHEPCHBIX CUCTEM B JKMBOI 1 HEXKMBOI npupoae u HpaKTI/I‘leCKOﬁ KU3HHA
YyeJioBeKa. 9My.]'IBCI/II/I " CYCIICH3HHU B CTPOUTCIILCTBC, HHH.ICBOﬁ U MEJUIMHCKOM
IMPOMBIINIJICHHOCTH, KOCMCTHKE. BI/IOJIOFI/I‘-IGCKI/IG, MCIUIMHCKHEC U TCXHOJIOTHUYCCKUEC 30JIH.
3HayeHue reyei B OpraHu3anvu JKMBOU MaTCpHrH. BI/IOHOFI/I‘ICCKI/IG, IIHUIICBBIC, MCOAUITMHCKUC,
KOCMCTHUYCCKUC I'CIIN. CI/IHepe3I/IC.

1

IlpakTH4YecKue 3aHATHSA

1. ITonyuenue cycneH3uu v SMyiabCcuu. O3HaKOMIIEHHE CO CBOMCTBAMHU JUCIEPCHBIX CUCTEM

CamocrosiTejibHas padora

1. IloaroroBka nmpe3eHTannii Ha TeMbl: «OXpaHa OKpy>Karollel cpeibl OT XMMUYECKOro
3arpsisHeHUsD; «KoaruecTBeHHbIE XapaKTEPUCTUKH 3arpsi3HEHHs OKPY KalOIIe cpelibly; «3aiuTa
030HOBOT'0 9KpaHa OT XMMHUYECKOT'0 3arps3HeHus» (1o BEIOOpY).

Tema 1.7.
XUMHUYECKHUE
peakuuu

HpaKanecmle 3AHATHUSA

1. [Tonmy4eHue ra3000pa3HBIX BEUIECTB U MOATBEPKACHUE XUMHUUYECKUMHU OMBITAMH HX COCTaBa U
CBOMCTB (aMMHUaKa U YTIJIEKHCIIOTO rasa).

2.Pemenne 3aa4 Ha HaXOXXIACHUC MOJ'I@Ky.]'IHpHOfI (bOpMy.]'ILI BCIICCTBA.

3. CKopoCTh XMMHUECKUX peakinil. Peakinn noHHOro oOMeHa. 3aBUCHUMOCTb CKOPOCTH PEAKIINU
OT KOHIIEHTPAalluH1, TEMIIEPATYPBHI.

CaMmocrosiTe1bHasi padoTa: CaMOCTOSTEIbHOE U3yYEHHE TEOPETUYECKOT0 MaTepuaa: nogoop
JUTEPaATyphl, MATEPHAJIOB HHTEPHET-PECYPCOB 110 TEMaM:

1. Knaccnpuxanusi XuMHYECKHX PeaKliii B OPraHnyecKoil 1 HeopraHu4veckoii XuMuH.
[TonsTre 0 xuMudeckou peaknuu. Peakiuu, naymue 6€3 n3MEHEHNs Ka4eCTBEHHOTO COCTaBa
BEILECTB: AJUIOTPONU3ALMs U u3oMepu3anus. Peakiuu, uaynme ¢ '3BMEHEHUEM COCTaBa BEILECTB.

2. BeposiTHOCTH MPOTEKAHUSI XMMHYECKUX PeaKiuii. BHyTpeHHSS SHepTHsl, SHTAIBITHSI.
TemnnoBoii a¢ ekt xumuueckux peakuuid. Tepmoxumuueckue ypapaenus. 3akon I'. U. I'ecca u ero
CIIECTBUS. DHTPOMHUSL.




HaumenoBanue
pa3/ieioB M TeM

Conep:xxanue yueOHOro MaTepHaJia, JJadopaTopHbie padoThl M NPAKTUYECKUE 3aHATHS,
CaMoOCTOsITe/IbHAs padoTa 00y4aumxcs, KypcoBasi pabora (IIpoeKT)

Oo0LeMm
4acoB

YpoBenb
YCBOEHHS

3. CkopocTh xumMuuyeckux peakuuii. [lonstie o ckopoctu peakuuii. CKOpOCTh TOMO- U
reTepOreHHON peakuuu. DHeprus akTuBauuu. GakTopsl, BIUAIONIME HA CKOPOCTh XMMUYECKOH
peaxkuuu. Ilpupona pearnpyronmx BEUIECTB.

4.CaMocCTOSTENbHOE U3yUEHHE TEOPETUUECKOI0 MaTepualla 1o BOIpocaM: « XUMHUYECKUE PEaKIUH.
CKOpOCTh XMMHUYECKHX peakiuii. OOpaTUMOCTh XUMUYECKUX peaKIiii. XMMUYECKOe
paBHOBecHE». [IMCbMEHHBIM KOHCIIEKT OTBETA; IOATOTOBKA YCTHOIO OTBETA IO JAHHOM TEME.

3

Tema 1.8.
PactBopbI.

Coaep:xanue y4eOHOro MaTepuaJia

1. ITousiTue o pacrBopax. GuznKo-xuMuveckas Mpupoa pacTBOpeHus: 1 pacTBopoB. CriocoObl
BBIPKECHHS KOHIIEHTPAIIMU PaCTBOPOB: MACCOBAs JI0JISI PACTBOPEHHOTO BEIIECTBA (MPOIIEHTHAs),
MOJIIpHasl.

2. Teopus 2JIEKTPOJMTHYECKOH qucconnanumu. MexaHu3M AUCCOLMAIMU BELIECTB C pa3iny-
HBIMH TUIIAMU XUMHAYECKUX CBs3€i. OCHOBHBIE MTOJIOKEHUS TEOPUU DIIEKTPOJIUTHYECKON
nuccouuanuu. I'maposms kak o0MeHHbI nponecc. HeoOpaTuMblii ruipoan3 opraHMuecKux U
HEOPraHMYECKUX COCTMHEHUHN U ero 3HaueHHe B IPAKTUYECKOM J1esTeJIbHOCTH YeI0BeKa.

IlpakTH4YecKue 3aHATHSA

1.KonnuecTBeHHas XapakTepucTuka pactBopoB. ['uaponus. Peakuny nonHoro oOMeHa.

2.0Onpenenenue pH pactBopa coseil.

CamocrosiTesibHas padoTa:

1. CamocTrosTenbHOE N3YYEHUE TEOPETUUECKOI0 MaTepHraia o Bomnpocam: «CocTaBiieHue
YPAaBHEHUH THIPOJIN3A COJICI.

Tema 1.9.
OKHUCIIUTEIIHHO-
BOCCTAHOBHUTEJILHBIE
peaxIum.

Coaep:xanue yueOHOro MaTepuaJia

1. OkucauTeIbHO-BOCCTAHOBUTEIbHDbIE Pe€aKIuu. Crenenb okuciieHus. BoccranoBurenn u
okucautend. OKHcIeHNEe U BOCCTaHOBICHHE. BaykHEHIIIE OKMCIUTEIIN M BOCCTAHOBUTEIIH.

2. KJIaCCI/I(l)I/IKaIII/IH OKHC/IUMTECJIBbHO-BOCCTAHOBUTECJIbHBIX peaKunﬁ. Peaknun MexaTOMHOTO U
MCKMOJICKYJIAPHOI'O0 OKUCICHUA-BOCCTAHOBJICHUS. MGTOI[BI COCTaBJICHUA ypaBHCHI/II\/'I
OKHCIIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX pCaKI_II/Iﬁ

3. XumMn4yeckre HCTOYHUKH TOKA. DJIEKTPOAHBIE NOTEHIUANBI. Pl CTaHIAPTHBIX JIEKTPOIHBIX
MOTEeHIHAJIO0B). ['aThBaHNUECKHE YIEMEHTHI U IPUHIIMIIBI KX PaOOTHI.

4. D1eKTPOJIN3 PacIIaBOB M BOAHBIX PACTBOPOB 3JIEKTPOJUTOB. [Ipoiiecchl, mpoucxoasmiye Ha
KaToJIe ¥ aHOoJie. Y paBHEHUS 3JIEKTPOXUMHUUYECKHX TpolieccoB. [IpakTuueckoe npuMeHeHue
NEKTPOJIH3A.
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HaumenoBanue
pa3/ieioB M TeM

Conep:xxanue yueOHOro MaTepHaJia, JJadopaTopHbie padoThl M NPAKTUYECKUE 3aHATHS,
CaMoOCTOsITe/IbHAs padoTa 00y4aumxcs, KypcoBasi pabora (IIpoeKT)

Oo0LeMm
4acoB

YpoBenb
YCBOEHHS

HpaRTn'{ecmle 3AHATHSA

1.CocraBiieHuEe ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.

CamocrosiTesibHas padora:

1. CamocrosiTensHOE U3yUeHUE TEOPETUUECKOr0 MaTepHaa 1o Bompocy: «Teopus
IIEKTPOJIMTHYECKON tuccoranuiy. COCTaBICHHUE CXEM MIEKTPOIIN3aA.

2

Tema 1.10.
Knaccudukanus
BeniectB. [IpocThie
BeIIeCTBA

Conep:kanue y4e0HOT0 MaTepHuaJia

1. Knaccupukanus Heopranumdeckux BemrectB. [IpocTeie u cinoxubie BemecTBa. OKCUABI, UX
knaccudukanus. ' mapokcuasl (OCHOBaHUS, KUCIOPOICOACPKAIINE KACIOThI, aM(OTEPHBIC
ruapokcu bl ). Kucinotsl, nx knaccudukanus. OcHoBaHusI, ux kiaccudukarus. Coiau cpenHue,
KHCIbIE, OCHOBHEIE M KOMIUIEKCHBIE.

2. Meranabl. [lonoxeHre MeTaIoB B IEPUOINIECKON CUCTEME U OCOOEHHOCTH CTPOCHHS HX
atomoB. [IpocThie BelecTBa — METAJUIbI: CTPOSHUE KPUCTAIIIIOB M METAINTUYECKAs XUMUYECKasT
cBs13b. O0muMe (hru3nueckrue CBOCTBA METANIOB M X BOCCTAHOBUTENbHBIE CBOKCTBA. OKCUIBI U
TUAPOKCH B MeTaiuioB. O0IIHe crocoOb! MOTyYeHUs MEeTaUI0B. MeTaluibl B IPUPO/IE.
Mertamutyprus ¥ ee BUbl. DJIEKTPOJIM3 PACILIABOB U PACTBOPOB COEAMHEHUN METAJLIOB.

HpaKanecmle 3AHATHUSA

1.XumMusa MeTaIoB.

2 . XUMUA HEMETAJIIOB.

3.XuMHYEeCKHE CBOMCTBA HEOPTAHMUECKUX KUCIIOT, OCHOBaHUM. ['uaponus conei

N

CamocrosiTesibHas padoTa:

1. «IlogroroBka nmpe3eHrauuii no Temam: «Koppo3us MeTaJIoB U CIOCOOBI 3aLUTHI OT KOPPO3UM»,
«HUcTopus runcay, «Mcropus mBeackoi cumukuy (1o BEIOOPY).

2. CaMOCTOSITENTPHOE M3YYE€HUE TEOPETHIECKOT0 MaTepraa mo Bompocy: «Hemeramnsl. [Tomoxxenue
HemeTaisoB B [lepuonndeckoii cucteme, 0COOEHHOCTH CTPOSHHS UX aTOMOB. ATOMHOE U
MOJIEKYJISIPHOE CTPOCHHE. AJUTOTPONHsA. XUMUYECKHE CBOWCTBA HEMETAUIOB. OKHCIUTEIbHbIC
CBOMCTBA M BOCCTAHOBUTEIHHBIC CBOMCTBA HEMETAIITIOBY.

Tema 1.11.
OCHOBHBIE KJIACCHI
HEOPraHWYECKUX U

Conep:kaHue y4eOHOIr0 MaTepuaJia

1. BonopoaHnsbie coeinHeHus HeMeTa/L10B. [lonydyeHne aMmMuaka u XJIOpOBOJOpOJa CHHTE30M U
kocBeHHOo. Pu3nueckue cBoricTBa. OTHOMIEHNE K BOJIE: KHCIOTHO-OCHOBHBIE CBOMCTBA. OKCHABI K
aHTUIPHJIBI KapOOHOBBIX KHcI0T. HeconeoOpasyromue u coneodpasyromniue okcubl. KucnotHeie
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HaumenoBanue
pa3/ieioB M TeM

Conep:xxanue yueOHOro MaTepHaJia, JJadopaTopHbie padoThl M NPAKTUYECKUE 3aHATHS,
CaMoOCTOsITe/IbHAs padoTa 00y4aumxcs, KypcoBasi pabora (IIpoeKT)

Oo0LeMm
4acoB

YpoBenb
YCBOEHHS

OpraHUYECKUX
COETUHEHUN

OKCH/JIbl, UX CBOMcTBAa. OCHOBHBIE OKCH/JIbI, UX CBOWCTBA. AHTUPU]IbI KAPOOHOBBIX KUCIOT KaK
AHAJIOTU KMCIOTHBIX OKCUJIOB.

2. KucJjioThl Oprannyeckue U Heopranmieckue. Kuciaotsl B cBeTe TEOPUH SJEKTPOIIUTHUECKOM
nucconuanui. Kucnotsl B cBeTe nporonutuyeckoit reopuun. Knaccuduxaius opranHndeckux u
HEOPraHM4ecKuX KUCaoT. O0mue cBOMCTBA KUCIIOT.

IIpakTHyeckue 3aHATHS

1.I'eneTuyeckas CBA3b OPTaHUYCCKUX U HCOPTraHUYCCKUX COCZ[HHGHI/Iﬁ.

CamocrosiTesibHas padora:

1. CamocTosiTeNbHOE PellICeHNE TPAKTUKOOPUEHTUPOBAHBIX 3a/1a4 10 COCTABICHUIO LIENOYEK
B3aMMOIIPEBPALLICHUI BEIIECTB.

2. CaMOCTOATENBHOE U3YUEHHE TEOPETUYECKOTO MaTepraa 1o sonpocam: « OCHOBaHUs
OpraHUYecKHe M HeopraHudeckrue. AM(OTEpHBIE OPraHMYECKHE U HEOPTaHMYECKHE COCMHEHUSI.
Conu. I'eHeTndeckas CBsi3b MEX1y KJIaCCAMU OPraHMYECKUX U HEOPraHUYECKUX COCIMHEHUI.

Tema 1.12.
XUMHUS 3JIEMEHTOB

Coaep:xaHue y4eOHOro MaTepuaJia

1. s-Daementnl. Bogopoa. [[BoiiCTBEHHOE 10JI0’KEHHE BOIOPO/IA B IEPHOAMUYECKON CHCTEME.
N3oTonsl Bogopona. Tskenas Bonga. OKHCIUTENbHBIE U BOCCTAHOBUTENIBHBIE CBOWCTBA BOJAOPOAA,
ero noJyiyueHue u npumMeHeHue. JiaemMeHTsl | A-rpynnsl. [llenounsie metamsl. O6mas
XapaKTepUCTHKA IEI0YHBIX MeTasuloB. [lonyuenue, pusndeckue U XMMHUYECKHUE CBOICTBA.
JaemenThl ITA-rpynnbl. O01mas XapakTepuCcTHKa I1EI0YHO3EMENbHBIX METAJIIIOB M MAarHHsL.
Kanpuuii, ero nonydyenue, Gpu3. 1 XMMHYECKUE CBOWCTBA.

2. p-DJieMeHThI. AJIIOMUHUA. XapaKTEPUCTUKA ATFOMUHHS HA OCHOBAaHUU TOJIOKEHUS B
[Tepuonnueckoit cucreme snemenToB [I.M1.MenneneeBa u crpoenus aroma. [lonyuenue,
¢bu3nUecKre U XMMHUYEeCKHe CBOMCTBA allfOMUHMS. BaskHel e coeIMHeHNsT aTFOMUHHUS, UX
CBOMCTBA, 3HAYECHHE U NTpUMeHeHne. [ [pupoHbpie coeIMHEHN s ATFOMUHUS.

Yraepoa u kpemuuii. O6mas xapakrepuctuka. [IpocTeie BeliecTBa, 00pa3oBaHHbBIE STUMU
snemeHTaMu. OKCHJIBI M THAPOKCUIBI YIIIEPO1a U KPEMHHUS.

3. d-DuemenTtsl. OcobenHocTH cTpoeHust atToMoB d-31emenToB (I1B-VIIIB-rpymm). Menp, uHK,
XpOM, JKeJIe30, MapTaHel] KaKk MPOCThIe BEIIECTBa, X (PU3MYECKHe U XUMHUECKue cBoiicTBa. Ha-
XOKJIEHHE ITHX METAJJIOB B PUPOJIE, X MOJYUYCHUE U 3HAYCHHUE.

IIpakTuyeckue 3aHATHSA

1.PacueTsl 1o XMMHYECKUM (pOpMYJIaM M YPaBHEHHUSIM.
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HaumenoBanue
pa3/ieioB M TeM

Conep:xxanue yueOHOro MaTepHaJia, JJadopaTopHbie padoThl M NPAKTUYECKUE 3aHATHS,
CaMoOCTOsITe/IbHAs padoTa 00y4aumxcs, KypcoBasi pabora (IIpoeKT)

Oo0LeMm
4acoB

YpoBenb
YCBOEHHS

CamocrosiTesibHas padora:

1. IToaroroBka cooOrienuii 1o Bompocam: «I agorenbl. CTpOCHHE MOJIEKYJ, XHMUYECKHUE CBOWCTBA,
MOJy4YEeHUE U ITPUMEHEHUE. BaxkHele coeIMHEHUs raJlOT€HOB, UX CBOMCTBA, 3HAYEHUE U
npuMeHeHue. ['asorensl B mpupoae»; « XanbkoreHnsl. Aimotponus. CTpoeHre MOJIEKYJI
AJUTOTPOMHBIX MOIU(HUKAINNA U X CBOMCTBA. [lomydeHne u mpuMeHeHne KUCIOPOaa U CEPhI»;
«uemenTsl VA- 1VA- rpynn. O6mas xapakTepucTika 3neMeHToB. CTpOeHHEe MOJICKYJIBI a30Ta U
aoTporHbiX Moaudukarmii pochopa, nx GusnUecKre U XUMUYECKUE CBOMCTBA. YTIEPOI U €ro
aitotponus. OKCUIbI U THAPOKCUIBI YIJIEPOAA U KPEMHHUS, UX XUMUYeCcKue cBorcTBa. Conu
YrOJIbHOM ¥ KPEMHUEBBIX KUCIIOTY; « XUMHUSI METAJNIOBY.

Tema 1.13.
XUMUS B )KU3HU
oOmiecTBa

Coaep:xanue yueO0HOro MaTepuaJia

1. Xumus 1 npousBoAcTBO. XMMHUECKask IPOMBIIIJIEHHOCTh U XUMUYECKUE TEXHOJIOTUH.
HayuHble MpUHIMIIBI XUMUYECKOTO POU3BOACTBA. 3alIUTa OKPYKAIOLIEH Cpebl U OXpaHa Tpya
IIPY XUMUYECKOM ITPOU3BOJICTBE.

2. XumMus B CeJIbCKOM XO03s1iicTBe. XMMHU3aLHs CEIBCKOT0 X035iCTBA U €€ HAMpPaBJICHUS.
XUMHU3aALMA )KUBOTHOBOJICTBA.

3. XumMus 1 3K0JI0rusA. XMMUYECKOE 3arpsi3HeHUE OKpysKarotei cpeabl. OxpaHa rugpocdepsl,
MOYBBI, aTMOC(hepsI, HIIOPHI U (hayHBI OT XUMHUYECKOTO 3arpsi3HeHUs. BHOTEXHOJIOTHS U TeHHAsI
WHKEHEpHUs.

3

IIpakTHYecKHe 3aHATHA

1.Onpenenenne xumMuueckoro cocraBa armochepsl. M3smepenue yposust CO>

2.MexaHu3M 00pa30BaHMs KUCIOTHBIX JTOXKICH.

3.00pa3oBaHNe 030HOBBIX JBID.

N

CamocrositeibHas padora:

1. BeInmosiHeHHE KOHCIIEKTA 10 TeMe: « XMMHUS U MIOBCEIHEBHAS KU3Hb YejoBeKa JloMalHss anTeka.
Morolue u YUCTSIIME CPEACTBA. XUMUS U MUIIA. DKOJOTUA KUIUIIa. XUMHS U TeHETUKA
qeJIOBEKAY.

2. TloaroroBka cooOIIeHHI Ha TeMBI: ««MeTaTbl, HeMeTaIb; « DIEMEHTHI | A-TpymnmbDy;
«OnemenTsl || A-rpynmey; «l anorensn»; «XanbKoreHsh» (10 BEIOOPY).

Paznean 2.
Opranunyeckasi
XUMUsA

70
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HaumenoBanue
pa3/ieioB M TeM

Conep:xxanue yueOHOro MaTepHaJia, JJadopaTopHbie padoThl M NPAKTUYECKUE 3aHATHS,
CaMoOCTOsITe/IbHAs padoTa 00y4aumxcs, KypcoBasi pabora (IIpoeKT)

Oo0LeMm
4acoB

YpoBenb
YCBOEHHS

Tema 2.1. [Ipenmet
OpraHu4eCcKon
xumuu. Teopus
CTpOEHUsA
OpPraHUYECKUX
COETUHEHUN

Coaep:xaHue y4eOHOro MaTepuaJia

1. IIpeameT oprannyeckoii xumuu. Teopusi cTpoeHnsi OpraHMYecKUX coequHeHuit A. M.
Byrtaeposa. OcHoBHBIE NON0XKEHUS Teopun cTpoeHus A. M. Bytnepoa. Xumuueckoe CTpoeHHUE U
cBOMCTBa opranuyeckux BemecTs. [lonsarue 06 nzomepuu. Kiaccuduxanus opranndeckux
coenunenuil. [lonarue GpynkumonansHoi rpynmnel. Kinaccnuukaius opraHMuecKuX BEIEeCcTB 110
Tuny (yHKIMOHAIBHOM rpynnsl. HomeHnkiiaTypa.

2. Tunbl XMMHYECKHX CBfI3ell B OPraHUYECKUX COeTMHEHNUSIX U CIIOCOOBI X Pa3pbIBa.
Knaccudukanus peakiuii B opranndeckoi xumun. [loHsATHE 0 THIaX 1 MEXaHU3Max peakiuii B
OPraHN4eCKOr XMMHH.

1

IlpakTH4YecKue 3aHATHSA

1. ObHapy>keHue yriepoja U BoJ0p0/ia B OPraHUYECKOM COSAMHEHHH.

2. O6Hapy:xeHue rajioreHoB (npoOa belnbuireiina).

CamocrosiTesibHas padora:

1. IlogroroBka moknanoB: «XXu3ub u nestenbHocTh A.M. ByTiiepoBay; «Knaccudukarms
OPraHNYECKUX COCIUHEHUI», « BUTaIN3M U €ro Kpax», «PoJIb 0T€YECTBEHHBIX YUEHBIX B
CTaHOBJIEHUU U PAa3BUTHUU MUPOBOW XUMUN»; « COBPEMEHHBIE ITPEJICTABICHUS O XUMUYECKOM
CTPOEHHUH OPraHUYECKUX BEIIECTBY (110 BBIOOPY).

2. CaMOCTOATENIbHOE U3Y4YEHUE TEOPETUYECKOT0 MaTepuaa 1o sonpocy: «CoBpeMeHHbIe
IIPEJICTABJICHUS O XMMUUYECKOM CTPOEHUH OPraHMYECKUX BEILIECTBY.

Tema 2.2.
IIpenenbubie
YIJIEBOJIOPOBI

Conepxanue y4eGHOro MaTepuajia

1. F'omonoruyeckmii psaja ankaHos. [lonstue o0 yrineBogopogax. OcoOeHHOCTH CTPOEHUS
MIpe/iebHBIX YITIEBOAOPOJOB. AJIKaHbI KaK IPEICTABUTENN IPEACIbHbBIX YIIEBOIOPOIOB.

2. XuMHnyeckue cBoiicTBa ajakaHoB. Peakiun Sr-tuna: ranorenuposanue (padotsl H. H.
CemenoBa), HuTpoBanue 1o KonoasioBy. MexaHus3m peakuuu XJIOpUPOBaHUs ankaHoB. Peakuyn
JETUIPUPOBAHMsI, TOPEHUS], KATAIMTUYECKOIO OKUCIIEHU alnKkaHoB. KpeKHHI ajIkaHOoB,

IIpuMeHeHne u cocodbI NOTy4YeHHs aaTKaHOB. O0IacT NPUMEHEHHUS AJIKAHOB.
[IpombliieHHBIE U TAOOpPATOpHBIE CIOCOOBI MOTYYEHHSI aJIKaHOB.

IIpakTHYecKHe 3aHATHA

1. ITonyuenue MeTaHa U U3yYeHHE €ro CBOMCTB: TOPEHHS, OTHOIICHHUS K OPOMHOM BOJIE M paCTBOPY
IepMaHraHaTa KaJusl.

2.MopenupoBaHue CTPYKTYPHBIX (DOPMYJI aJIKAHOB U UX MPOU3BOIHBIX.
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HaumenoBanue
pa3/ieioB M TeM

Conep:xxanue yueOHOro MaTepHaJia, JJadopaTopHbie padoThl M NPAKTUYECKUE 3aHATHS,
CaMoOCTOsITe/IbHAs padoTa 00y4aumxcs, KypcoBasi pabora (IIpoeKT)

Oo0LeMm
4acoB

YpoBenb
YCBOEHHS

CamocrosiTesibHas padora:

1. CamocTosiTenbHOE U3YYEHUE TEOPETUUECKOIO MaTepralia 1o Bonpocy: «KauecTBeHHbIN aHaIu3
OpraHnyYeCcKux BewecTB»; «L{uknoankanbn». ['OMOJOTrHYECKU psii © HOMEHKIIATYpa
1uKiIoankaHoB. [logyyenue u husnueckue u XMMUYECKHE CBOWCTBA IIMKI0AJIKAHOB.

2.CaMOCTOATENBHOE PEHICHHE 33/1a4.

3

Tema 2.3.
OTHIIEHOBLIE U
JINEHOBBIE
YTIIEBOOPOIBI

Conep:kanue y4eOHOT0 MaTepuaJia

1. 'omosnoruveckuii psaa ajakeHoB. Pu3nuecKue CBOWCTBA aIKEHOB. XMMHUYECKUE CBOWCTBA
AJIKeHOB. DJIEKTPO(UIIbHBIN XapakTep peaklui, CKIOHHOCTb K PEaKLUsAM IIPHUCOEINHEHMS,
OKHCJIeHUs, noaumepusanuu. [IpaBmiio MapkoBHUKOBA U €T0 3JEKTPOHHOE 000CHOBaHUE. Peakuuu
raJIOrT€HUPOBAHNUS, THIPOraJIOT€HUPOBAHNS, TUApaTaluy, TuapupoBanus. [lonsaTre o peakuusax
nonumepusannu. I'openue ankeHnos. Peakuuu okuciienus. Peakuus Baraepa n ee 3HaueHue uis
oOHapy’KeHHsI HeNPeJeJIbHbIX YTIEBOJOPOIOB.

2. [IpumeHeHHe ¥ cIOCOOBI MOJyUeHHS AJIKeHOB. VI croib30BaHNe BHICOKON PEAKIIMOHHOM
CIIOCOOHOCTH aJTKEHOB B XMMHYECKOU MPOMBITINICHHOCTH. [IprMeHeHue 3TUiIeHa U IPOITUIICHA.
[TpomblnieHHbIE CIOCOOBI MOTYYEHHS alIKeHOB. JJabopaTopHble criocoObl MOTYYEHHS AJIKEHOB.

HpaKanecmle 3AHATHUSA

1. HOqueHI/Ie OTHUJICHA I[el"PII[paTaLIPIeIZ 9THUJIOBOT'O CIIMPTA.

2. BzaumoericTBre 3TUIeHa C OPOMHOM BOJIOHM, paCTBOPOM MEpMAaHraHaTa KaJlusl.

3. CpaBHeHUE MJIaMEHU 3TUJIEHA C IUTAMEHEM IpeJIeNIbHBIX YIIIEBOIOPOIOB (MeTaHa, MponaH-
OyTaHOBOW CMECH).

N

CamocrositeibHas padora:

1. Pemenue 3a7a4 1o TeMe: «AJIKEHBI, CTPOCHHE, TTOJTYICHHE).

2. CamoCTOATENIbHOE U3YYEHUE TEOPETUYECKOT0 MaTepHraa 1o Bonpocam: «Ankaauensl. [lonstue
U K1accUpUKaIMs TUEHOBBIX YTIEBOAOPOIOB IO B3aUMHOMY PAaCIIOIOKEHUIO KPATHBIX CBSI3€H B
MmouekyJe. [Tomumepusanus nueHoB. CriocoObl NOTYYEHHs AUEHOBBIX YII€BOA0POA0B. OCHOBHBIE
MOHATHUS] XUMHUH BHICOKOMOJIEKYJISIDHBIX COSTUHEHUI .

w

Tema 2.4.
AlleTHUIIEHOBEIE
YTJIEBOIOPOIBI

IIpakTnyeckue 3aHATHSA

1. 'omoJtoru4eckuii psax aIKMHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE allETUIIEHA U
IpyTUX alKUHOB. ['omonornyeckuil psa u obmas popmyna ankuHoB. HomeHknatypa u uzomepus:
MEXKKJIACCOBasl, YTIIEPOJIHOIO CKEJIETa, IIOJIOKEHUSI KPATHOM CBS3H.
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HaumenoBanue
pa3/ieioB M TeM

Conep:xxanue yueOHOro MaTepHaJia, JJadopaTopHbie padoThl M NPAKTUYECKUE 3aHATHS,
CaMoOCTOsITe/IbHAs padoTa 00y4aumxcs, KypcoBasi pabora (IIpoeKT)

Oo0LeMm
4acoB

YpoBenb
YCBOEHHS

2. XuMHYeCKHE CBOIiCTBA U MPUMeHeHHe aTKHHOB. OCOOCHHOCTH PeaKInii MPUCOSANHECHHUS 110
TpOMHOM yriiepoa-yriepoaHoit cBa3u. Peakuns Kyuepona. [IpaBriio MapkoBHUKOBA
MIPUMEHHUTEBHO K aneTuieHam. [1oJBUKHOCTh aToMa BO10pO/ia (KUCIOTHBIE CBOMCTBA aJIKMHOB).
Oxkwucienue ankuHoB. Peakuus 3enuHCcKoro.

CamocrosiTesibHas padora:

1. CamocTosTENbHOE N3YUCHUE TEOPETHUECKOT0 MaTepraiia 1o Bomnpocam: «lIpumenenune
AlETUJICHOBBIX yriaeBoaAopo10B. [lonuBununanerar. [lonyuenue aneruaeHa NTupoau30M METaHa u
KapOUJTHBIM METOJIOM).

2

Tema 2.5.
Apomarudeckue
YTJIEBOJIOPOIBI

Coaep:xaHue y4eOHOro MaTepuaJia

1. 'omoJtoruyeckuii psja apenoB. ben3oun kak npeacraButenb apeHoB. COBpeMeHHbIE
MpeACTaBICHUS 00 AIEKTPOHHOM U MTPOCTPAHCTBEHHOM CTpOCHHH OeH3oJia. ['omosioru OeHsona, ux
HOMEHKJIaTypa, oomas popmysa. Dusnyeckre CBOMCTBA apEHOB.

2. XumMu4ecKue cBoiicTBa apeHoB. [Ipumepsl peakiuii 21eKTpOPHIBHOTO 3aMEIICHHUS:
raJIOTeHUPOBaHUS, aIKWIMpoBaHus (KatanmzaTtopsl @punens - Kpadrca), HutpoBanus,
cynbhupoBanus. Peakuuu ruipupoBaHus ¥ MpUCOSTUHEHHS XJIopa K 6eH30:1y. OCOOEHHOCTH XUM.
CBOMCTB roMosI0oroB OeH301a. B3anMHoOe BiIMsIHEE aTOMOB Ha IPUMEPE TOMOJIOTOB aPEHOB.

CamocrositeibHas padora:

1. CamocTosTeNIbHOE N3YUYEHHE TEOPETUYECKOTO MaTepuaina o teme: «[Ipumenenue u noiayyeHue
apeHoB. [IpupoiHbIE HCTOUHUKHN apOMAaTUYECKHUX YTIE€BOAOPOAOB. ApOoMaTU3alMs AIKAHOB U
LUKJIOAJIKAHOB. AJIKMJIMPOBaHUE OEH30J1a.

KonTtpoJsbHas padora

Tema 2.6.
IIpuponusie
HCTOYHUKHU
YTIIEBOJOPOIOB

Conepxanue y4eGHOro MaTepuajia

1. He¢1b. Haxoxaenue B mpupoe, cocTaB u ¢pu3ndeckre cBoicTBa HeTH. ToIIMBHO-
sHepreTryeckoe 3HaueHue HepTu. [IpombinuienHas nepepaboTka HeQpTH. PekTudukanus HeQTH.
KpekuHr HedTenpoayKToB. ANKHINPOBAaHUE HEMPEIEIbHbIX YIIIeBO10p010B. Pudopmunr
HedTenpoaykToB. KauecTBo aBTOMOOMIBHOTO TomBa. OKTaHOBOE YHCIIO.

2. Ilpupoaublii u nonyTHbIH HedTsAHON ra3pl. CpaBHEHUE COCTaBa MPUPOJIHOTO U OMYTHOTO
ra3oB, X MPAKTUYECKOE UCIIOIb30BAHUE.

IIpakTnyeckue 3aHATHSA

1.0O3HaKOMIICHHUE C IIPpOAYKTAMHA He(bTer[epepa60TK1/I 1 KOKCOBAHUSA KaMCHHOT'O YTJIA.

CamocrosiTejibHas padoTa:
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HaumenoBanue
pa3/ieioB M TeM

Conep:xxanue yueOHOro MaTepHaJia, JJadopaTopHbie padoThl M NPAKTUYECKUE 3aHATHS,
CaMoOCTOsITe/IbHAs padoTa 00y4aumxcs, KypcoBasi pabora (IIpoeKT)

Oo0LeMm
4acoB

YpoBenb
YCBOEHHS

1. CamocTOsATENbHOE N3YUEHHE TEOPETUYECKOTO MaTepraa 1o Bonpocam: « KameHHbI yross.
OcCHOBHbIE HaINlpaBJICHUs UCIIOJIb30BAHNS KAMEHHOI'O YIJIsl. DKOJOIMUECKUE aCIeKThI J00bIUN,
nepepaboTKU U MCIIOIb30BAHUS TOPIOUUX UCKOMAEMBIX»; «IIpHpoIHbIC HCTOYHUKA
YIJIEBOIOPOIOBY.

Tema 2.7.
I'uapokcuiibHbIC
COEMHEHUS

HpaRTn'{ecmle 3AHATHSA

1. CtpoeHue u kiaaccupukanus CIUPTOB. XMMHYECKHE CBOMCTBA aJIKAHOJI0B. BinsiHue
CTPOCHUS CIIUPTOB HA UX (pU3NYECKHEe CBOWCTBA. ['OMOTIOrHUeCcKuil psig MpeaebHBIX OHOATOMHBIX
cnupToB. M30Mepus u HOMEHKIIaTypa, o0mmas ¢popmyia. PeakiimonHas ciocoOOHOCTb MPeeIbHBIX
OJIHOATOMHBIX CIUPTOB. MexXMoJIeKyIsipHas AeruapaTalus CIMPTOB, YCIOBUS 00pa30BaHUs
pocThIX 3PHUpoB. CroxkHbIE 3(HUPHI HEOPrAHUYECKUX M OPIraHUYECKUX KHCIIOT, PEeaKIH
srepudukanmyi. CriocoOsl moydyeHus cCnupToB. MHOroaToMHbIe ciupThl. OCOOEHHOCTH
XMMHUYECKHX CBOMCTB MHOTOATOMHBIX CIIUPTOB.

2. VI3yueHne pacTBOPUMOCTH CITUPTOB B BOJIE.

3. Okucienue CIIMPTOB PA3JIUIHOI0 CTPOCHUA XpOMOBOfI CMCCBIO.

4. llonyuenue auatunoBoro dupa. [lomydenue raumnepara Meiu.

3

[EEN

CamocrosiTesibHas padora:

1. CamocTosTenpHOE U3yUEeHUE TEOPETHYECKOTr0 MaTepHaa o Bornpocam: «MeraHod, ero
IIPOMBILIIEHHOE ITOJIYYEHNE U IPUMEHEHUE B IIPOMBILUIEHHOCTH. bronornueckoe aeicTeue
MeTaHoua.»; «DeHos. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOeHHE (eHoIa. XUMUYECKHe
cBoiicTBa. [IpMeHeHue u nojgyueHue GpeHosaa B IPOMBIIIEHHOCTHY.

2. IloaroroBka 0K1a/10B: « MHOrOaTOMHBIE CIIUPTHL.», «MeTaHou: XxeModuinusa U xeMopoous»,
«AJIKOTOJIM3M U ero npouiakTuKa», « ITaHOI: BeJIuyaiiiee 0J1aro U CTpaiHoe 3710».

Tema 2.8.
AJ'IBI[GFI/I}II)I U KCTOHBI

Coaep:xanue yueOHOro MaTepuaJia

1. TomoJioruyeckne psiibl aJIbIErHA0B U KETOHOB. DJIEKTPOHHOE CTPOCHHE KapOOHUIILHOM
rpynnsl. MI3oMepurst 1 HOMEHKIIATYpa ajabIeTruI0B U KETOHOB. PU3nyYeCcKue CBOMCTBA
KapOOHMJIHHBIX COCTMHEHNH. XMMHUYECKHNE CBOMCTBA aIbJCTUIOB U KETOHOB. Peakiimonnas
CHIOCOOHOCTH KapOOHHMIIBHBIX COeTUHEHMH. Peakiny oKuciIeHns aabAeruI0B, KaYeCTBEHHbBIE
peaKIMK Ha AJIbJACTHIHYIO Ipynny. Peakiinmy noJMKOHICHC AN Y.

2. IIpumeHeHne U NOJTy4eHHe KapOOHWIBHBIX coenHeHui. [[puMeHenue anpaernios u
KETOHOB B OBITY M NPOMBIIIJIEHHOCTU. AJIbJIETH/Ibl U KETOHBI B IPUPOJIE

IIpakTuyeckue 3aHATHSA
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HaumenoBanue
pa3/ieioB M TeM

Conep:xxanue yueOHOro MaTepHaJia, JJadopaTopHbie padoThl M NPAKTUYECKUE 3aHATHS,
CaMoOCTOsITe/IbHAs padoTa 00y4aumxcs, KypcoBasi pabora (IIpoeKT)

Oo0LeMm
4acoB

YpoBenb
YCBOEHHS

1. 3y4yeHre BOCCTAHOBUTEIHHBIX CBOKMCTB QJIBJICTHIOB: PEAKIIHS «CEPEOPSTHOTO 3epKajay,
BoccraHoBaeHue ruapokcuaa meau (11).

2. B3aumoeiicTBue GopManiberuia ¢ TuAPOCYIbOUTOM HATPHSL.

2

CamocTrosiTesibHasi padora:

1. Iloaroroska cooOuenus: «Dopmanbaerua Kak OCHOBA OJYyUYEHHs] HEKOTOPBIX BEILIECTB U
MaTepHaIoBy.

2. CaMOCTOSTEIbHOE U3YUCHHE TEOPETUUECKOTO MaTepraia Imo BOIPOCY: « AJIbJIETH/IbI U KETOHBI B
npupoze (3dupHbie Macia, GEPOMOHBI).

Tema 2.9.
Kap6onoBeie
KHUCJIOTBI M UX
IMPONU3BOJHEBIC

IlpakTH4YecKue 3aHATHSA

1. 'omosnoruyeckuii psii npeieIbHbIX OJHOOCHOBHBIX KAPOOHOBBIX KHCJI0T. XHUMHUYECKHe
cBoiicTBa KapOOHOBBIX KHCI0T. OOpa3oBaHue (PyHKIIMOHAIBHBIX IPOU3BOIHBIX KAPOOHOBBIX
kucnoT. Peakunu stepuukanny. AHTUApU b KApOOHOBBIX KUCIIOT, UX MOJyUYE€HUE U IPUMEHEHHE.
CrniocoOblI osty4eHust KapOOHOBBIX KHUCTIOT.

2. Cnoxubie 3¢pupbl. ZKupsbl. CTpoeHre 1 HOMEHKIIATYpa CIOXKHBIX 3(UPOB, MEKKIIACCOBAs U30-
Mepusi ¢ KapOOHOBBIMH KHcaoTaMH. CIIocoObI MOTyueHHsI CI0KHBIX A3PUPOB. XUMUUYECKHUE
CBOWCTBA M MPUMEHEHHE CIIOKHBIX 3(upoB. JKupbl Kak crnoxxHbie 3¢ups! raunepuaa. Kapoonossie
KHUCJIOTBI, BXOZSAIIME B COCTAB )XKUPOB. XUMUYECKHAE CBOMCTBA KUPOB. bruonornyeckas poib *KUpos.,
UX UCIIOJIb30BaHKE B OBITY U MPOMBIIITIEHHOCTH. Cosii KapOOHOBBIX KUCIIOT. XUMUYECKUE
CBOMCTBA coJiel KapOOHOBBIX KHCIIOT.

3. PacTBOpMMOCTH pa3mUYHBIX KAPOOHOBBIX KUCIIOT B BOJIE. B3anMoaeiicTBHE YKCYCHON KHUCIOTHI €
Metaamu. [TonydeHne n30aMuIoBoOro apupa yKCyCHOM KHUCIOTHI.

4.CpaBH€HI/I€ CTCIICHU HCHACBIICHHOCTU TBCPAOI'O U JKUJKOI'O ) KUPOB. OwMmbLIeHHE JKHpa.
HonyquHe MblJIda U U3YUCHHUC CTO CBONCTB

CamocrosiTesibHas padoTa:

1. [ToaroroBka n0K1a10B Ha TeMy: «CloxkHbBIE 3()UPBI U UX 3HAUEHUE B PUPOAE, OBITY U
MIPOU3BOICTBEY, «JKHPBI Kak MPOTYKThI MUTAHUS U XUMHUYECKOE ChIpbey, «HexBaTka
MIPOJIOBOJIbCTBUSA KaK III00ambHas Mpo0ieMa 4YeI0BeueCcTBa U MyTH €€ pelieHus», «MypaBbHHAS
KHCJIOTa B IPUPOJE, HAyKe U IMPOU3BOJICTBEY, «VcTopus ykcycay; «Mblia: Mpomuioe, HacTosIIee,
oynyuiee», «Cunternueckue moromue cpeactsa (CMC): TocTOMHCTBA U HETOCTaTKM», «CpencTBa
TUTHEHBI HA OCHOBE KHUCJIOPOJICOACPIKAIINX OPTaHUIECKUX COSAMHEHHID (TI0 BBIOOPY).

Tema 2.10.

Coneprxanue y4eGHOro MaTepuajia
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HaumenoBanue
pa3/ieioB M TeM

Conep:xxanue yueOHOro MaTepHaJia, JJadopaTopHbie padoThl M NPAKTUYECKUE 3aHATHS,
CaMoOCTOsITe/IbHAs padoTa 00y4aumxcs, KypcoBasi pabora (IIpoeKT)

Oo0LeMm
4acoB

YpoBenb
YCBOEHHS

VYrieBoabl

1. Ilonsitue 06 yraesoaax. Kmaccudukarmus yriieBogos. MoHO-, TU- U TIOJTUCAXaPHUIbI,
MPEICTaBUTEIN KaXK0M rpyNIibl YIriaeBo10B. bruosiornueckas poJib yrieBoJ0B, UX 3HAUCHUE B
JKU3HHU 4eI0BEKa U 00IIecTBa.

2. Monocaxapuabl. CTpoeHue U oNTudeckas H30Mepusi MoHocaxapuaoB. Mx knaccudukanus mno
YHCITy aTOMOB YTJIEpOa U MPUPOo/ie KapOOHUIHHON TpymIbl. BaxkHeWIie MpecTaBUTEIN MOHO3.
I'mroko3a, cTpoeHne ee MoJIeKyIbl U (pU3udYecKre CBOMCTBA. TayToMepusa. XMMHUECKHE CBOMCTBA
TIII0KO03bl. PPYKTO3a Kak n3oMep riaroko3sl. Ilentossl. Pubo3a u ge3okcupudosa.

3. Mucaxapuabl. CtpoeHue nucaxapuaoB. Criocod couneHeHus MUKIOB. CTpOCHUE M XUMHUCCKHUE
CBOMCTBa caxapo3bl. TeXHOIOTUYECKHE OCHOBHI MPOU3BOJICTBA caxapo3bl. JIakTo3a 1 ManbTo3a KaK
HM30MEphI Caxapo3bl.

1

HpaKanecmle 3AHATHUSA

1. Peakuus «cepeOpsiHOTO 3epKajiay IIIFOK03bl. B3anmoeiicTBIe MITI0KO3bI ¢ THIPOKCUIOM MEIH
(1) mpu paznuyHBIX TEMIeparypax.

2. JleficTBHe aMMHAYHOT'0 pacTBOpa OKCHAA cepedpa Ha caxaposy.

3. O6Hapy>keHue J1akTo3bl B MoJioke. JleiicTBue ioaa Ha KpaxMal.

CamocrosiTesibHas padora:

1. CamocrosTensHOE U3yUYEHUE TEOPETUUECKOT0 MaTepuaia o Bonpocam: «llomucaxapuasr. OO1iee
cTpoeHue nonucaxapuoB. CTpoeHHe MOJIEKYJIbl KpaxMaia, aMuiao3a U aMUJIONEKTHH. [ JTMKOreH.
XuMudeckue cBorMcTBa Kpaxmana. HaxoxaeHue B Mpupoe U OMOJIorudecKas poib IeIITI0I03bI»;
CaMocTosiTeNIbHOE pellieHHe 3a/1a4.

2. [loaroroBka gokiana mo teme: «buonorudeckast poib yrieBoI0B, UX 3HAUEHUE B KU3HU
yesioBeka u o01ecTBa»; MccnenoBarensckas yueOHas pabota: «KauecTBeHHOE omnpe/ieieHre
Kpaxmaiay (1o BeIOopy).

Tema 2.11.
AMUHBI,
AMUHOKUCJIOTEI,
Oenku

Conepxanue y4eGHOro MaTepuajia

1. Knaccupukanus u n3omepusi aMMHOB. XHMH4YeCKHe CBOMCTBA aMMHOB. [IepBruHble,
BTOpUYHBIE U TpeTUUHbIE aMUHbI. Kitaccuurkanysi aMUHOB 1O TUITY YTJIIEBOJIOPOAHOTO paguKaja 1
YHCITy aMMHOTPYI B MoJieKyJsie. CpaBHEHME XUMUYECKUX CBOIMCTB anudaTuieckux u
apomaTHueckux aMiMHOB. OOpazoBaHue aMH10B. AHIIMHOBBIE Kpacutenu. [lonstue o
CHUHTETHYECKUX BOJIOKHaX. [I[pumenenue u nomyyenue amuHoB. [lomyuenue amunoB. Padotsr H. H.
3uHUHA.

19



HaumenoBanue
pa3/ieioB M TeM

Conep:xxanue yueOHOro MaTepHaJia, JJadopaTopHbie padoThl M NPAKTUYECKUE 3aHATHS,
CaMoOCTOsITe/IbHAs padoTa 00y4aumxcs, KypcoBasi pabora (IIpoeKT)

Oo0LeMm
4acoB

YpoBenb
YCBOEHHS

2. AMuHOKHNCJI0ThI. Benkn. [TonsiTHe 00 aMHUHOKUCIIOTAX, UX KJIAaCCU(DUKAIMS U CTPOCHHE.
Onruyeckast n3oMepus a-aMUHOKUCIOT. HoMeHKIaTypa aMMHOKHUCIIOT. Peakiuy KOHAEHCaIUH.
benku kak npupoansie noaumepsl. [lepBuunas, BropuyHas, TPETUUHAs U UETBEPTUYHAS CTPYKTYpPBI
0enKoB. XMMHUECKUE CBOICTBA OEIIKOB: TOPEHUE, IeHATypaLus, THAPOIN3, KAUECTBEHHbIE
(uBetHBIC) peakiyu. buonornueckue GyHKIUN OENKOB, NX 3HaUCHHE. belkn Kak KOMIIOHEHT
nuiy. [IpoGiema 0enkoBOro rojaofaHus U MyTH €€ peleHusl.

HpaRTn'{ecmle 3AHATHSA

1. O6pazoBanue cosueil anunuHa. bpomupoBanue aHUIMHA.

2. O6pazoBanue coseil raunuHa. [lonydenne MeHON COJM TIIUITMHA.

3. lenarypauus Oenka. L[BeTHbIe peakiiuu OEIKOB.

1

N

CamocrosiTesibHas padora:

1. [loaroroBka npe3eHTalMy 0 TeMaM: « AHWINHOBBIE KPACUTENN: UCTOPHSL, TPOU3BOCTBO,
NEPCHEKTUBA», K AMUHOKHUCIIOTHI — «KUPIUYUKU» OENKOBBIX MoJieKy», «CITHU/I u ero
poUIaKTHKaY; «AMMMAK U aMUHBI — O€3KUCIOPOAHbIE OCHOBaHUS» (10 BHIOODY).

Tema 2.12.
A3oTconepxaiiue
reTepOLMKINYECKHE
COCIMHEHUS.
Hyxnennossie
KHCIIOTBI

Coaep:xanue yueO0HOro MaTepuaJia

1. HykJjiemHoBBbIe KMCI0ThI. HyKI€MHOBBIE KUCIIOTHI KaK NpUpoHble noaumepsl. Hykneotuasl,
ux crpoenue, npuMepbl. AT® u AJI®, ux B3auMONpeBpalieHUe U POJIb 3TOrO MPOoLecca B IPUPOJIE.

2. Honsitue IHK n PHK. Crpoenue JIHK, ee nepsuunas u BTopuuHas cTpykrypa. PaboTsl
®.Kpuka u /[.Yorcona. KomnueMeHTapHOCTh a30TUCTBIX OcHOBaHMM. Pernukarnus JIHK.

HpaKanecmle 3AHATHUSA

1 .I/IIICHTI/I(I)I/IKB.I_II/IH OpTraHU4YCCKUX COCIUHEHU.

CamocrositeibHas padora

1. CamocTosTeIbHOE N3YUYEHHE TEOPETUUECKOT0 MaTepraia mo teMe: « OCOOEHHOCTH CTPOCHHMS
PHK. Tunsl PHK u ux 6uonornueckue Gpynkuuu. [lonsarue o tpouyHom kojae (kojgoHe). buocunres
Oenka B xKUBOM KileTke. ['eHHas uHxeHepus u OuorexHosorus. TpaHcreHHble GOpMbl pacTeHU U
KUBOTHBIX).

Tema 2.13.
buonornuecku
AKTHUBHBIC
COCIMHECHMUS

Conep:kaHue y4eOHOIr0 MaTepuaJia

1. ®epmenthl. Buramunsbl. [Tonarue o pepmeHTax Kak 0 OMOJIOTHYECKUX KaTalu3aTopax
6enkoBoil mpuposl. OCOOEHHOCTH CTPOSHHSI U CBOMCTB B CPABHEHUHU C HEOPTaHUYECKUMU KaTalu-
3aropamu. Knaccudukaius pepmentoB. 3HaueHre (GepMEeHTOB B OMOJIOTHHU M IPUMEHEHHE B
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HaunmenoBanme Conep:xxanue yueOHOro MaTepHaJia, JJadopaTopHbie padoThl M NPAKTUYECKUE 3aHATHS, O6beMm | Yposenn
pa3/ieioB M TeM CaMoOCTOsITe/IbHAs padoTa 00y4aumxcs, KypcoBasi pabora (IIpoeKT) 4acoB | YCBOEHMS
npomsliuieHHOCTH. Kiaccudukanus u o003HaueHre BUTAaMUHOB. BoopacTBopuMEIe 1
KUPOPACTBOPUMBIE. ABUTAMHUHO3bI, THIIEPBUTAMUHO3bI U THIIOBUTAMUHO3bI, X MPO(UIAKTHKA.
2. FopMmoHnsbl. [ToHATHE 0 TOPMOHAX KaK OMOJOTHYECKH aKTHBHBIX BEIIECTBAX, BBITIOTHSIIONINX 1
SHAOKPUHHYIO PEryJISIHIO )KU3HeIeATeIbHOCTH oprann3MoB. Kiaccudukaius ropMoHOB
IlpakTHYecKHe 3aHATHS 1
1. OOHapy>keHHe BUTaMUHA A B 1TojicoiiHedyHOM Maciie. O0HapykeHue ButamuHa C B 107109HOM 2
coke. Onpenenenue BuramMmuHa D B ppiObeM JKupe WM KYPUHOM JKEJITKE.
2. [leiicTBre aMUJIO3BI CIIIOHBI HA Kpaxmai. JlelicTBue JeruporeHasbl Ha MEeTUIICHOBBIN CHHUIA. 2
JlelicTBue KaTana3bl Ha IEPOKCU BOAOPOJA.
3. AHanu3 JIeKapCTBEHHBIX MPENapaToB, IPOU3BOIHBIX CATUIIMIOBON KUCIOThI. AHAINU3 2
JIEKapCTBEHHBIX MPENapaToB, MPOU3BOIHBIX si-aMUHO(EHOMA.
CamocrosiTesibHas padora: )
1. CaMmocTosITENFHOE N3YUYEHUE TEOPETUUECKOTO MaTepualia o Bonpocam «BuTaMuHBbI. 3
Ob6napyxenue BuTaMuHOBY: «JlekapcTBa. [ToHsiTHE O TEeKapCTBAX KaK XMMHOTEPATIEBTUUECKUX
npenapatax. ['pymnisl iekapcTBy. CaMOCTOSATENbHOE PEIIeHUE 3a/1a4.
2. BINOJTHEHNE MHIMBHTY aJTbHOTO IPOSKTA 3
NuauBuayaabHblid NPOEKT 4 2,3
JAudpepeHnupoBaHHbIN 3a4eT 2
Bcero: 162
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3. YCJIOBUS PEAJIN3AIIMA YYEBHOM JUCIHUATIIUHBI
3.1. TpeGoBaHus K MaTepHAJBLHO-TEXHHYECKOMY O0ece4YeH U0

OcBoeHue mporpaMmbl  y4eOHOM  JUCHMIUIMHBI  «EcTecTBO3HaHUE»
npeanosaraeT Hajludyhe B MPOQPECCHOHATBHON 00pa3oBaTeNbHON OpraHu3allvy,
peanusyroleil 00pa3oBaTENbHYIO MPOTpaMMy CpPEAHEro oOIIero oOpa3oBaHHS B
npenenax ocsoenusa OITOIT CIIO Ha 6a3e ocHOBHOro 001Iero oOpa3oBaHus

Peanuzanus nmporpaMMbl TUCIUTIINHBI TPEOYET HATMYUS yueOHOTO KabnHeTa
EcTtecTBO3HaHUS

B cocraB  y4eOHO-METOJIMYECKOTO U  MaTePHAIbHO-TEXHHUYECKOTO
oOecrieueHus: MporpaMmbl Y4eOHON AUCITUTUIMHBI « XUMHUW» BXOJIAT:

* MHOTO(YHKIIMOHAIBHBIA KOMILIEKC MPENoaaBaTes;

* HarJsHbIe TOCOOUS (KOMIUIEKTHI yU4eOHBIX TaOIHII, MJIAKaTOB, MOPTPETHI
BBIJIAIONINXCS YYEHBIX B 00JIACTH €CTECTBO3HAHUSA U T. 11.);

* “H(HOPMAIIMOHHO-KOMMYHUKAITMOHHBIE CPEJICTBA;

* SKpaHHO-3BYKOBbIE TTOCOOUS;

* TEXHUYECKUE CPEJICTBA OOyUCHUS;

* JIEMOHCTPAIIMOHHOE 000py0BaHKE (00IIer0 HAa3HAUYCHHUS U TeMaTUYECKUE
HaOOpBKI);

* CTaTUYECKUE, JUHAMUYECKHUE, IEMOHCTPAIIMOHHBIE U Pa3laTOYHbIE MOJICTH,
BKJIIOYAs HATypajbHbIE OOBEKTHI;

* BCIIOMOTaTeJIbHOE 000PY/I0BAHUE;

* KOMIUIEKT TEXHUYECKON JOKYMEHTAIINH,

* IHCTPYKIIUHU 10 UX UCIIOJIH30BAHUIO U TEXHUKE O€30MaCHOCTH
3.2. UudopmannonHoe odecnevyeHne 00ydeHust

Ilepeyenb pexoMeHayeMbIX Y4YeOHBIX H3AaHuMi, VHTepHeT-pecypcos,
JTOTOJIHUTEJIbHOM JIMTEPaATypPhbl

OcCHOBHbBIE HCTOYHUKH:

1. Bacunesckas, E. 1. Heopranuueckas xumusi [DIEKTPOHHBIN pecypc]:
yuebHoe nocobue / E. UI. Bacunesckas, O. U. Ceuxko, T. JI. llleBuioBa. — D1eKTpOH.
TEKCTOBbIE JlaHHble. — MUHCK: PecnyOiukaHCKUI UHCTUTYT NPOQECCHOHATBEHOTO
obpazoBanus (PUITO), 2015. — 248 c. — 978-985-503-488-0. — Pexxum mocrymna:
http://www.iprbookshop.ru/67664.html

2. T'abpuenssu  O.C, OctpoymoB W.I'. Xumus 111 npodeccuit u
CHEIUATBHOCTEH TEXHUYECKOTO MPOPIIIst: YUeOHUK IS CTYIl. YUPEKIACHUN Cpel.
npod. obpazoBanus. — M., 2014.

3. Tabpuensu O.C, OctpoymoB WU.I'., OctpoymoBa E.E. u ap. Xumus pis
npodeccuii U CHeruatbHOCTeH €CTeCTBEHHO-HAYyYHOTO Mpoduis: y4eOHUK IS
CTY[l. yUpeXaeHuii cpea. npod. oopazoBanus. — M., 2014.

4. Kum, A. M. Opranunueckass xuMus [DIEKTPOHHBIA pecypc|: yueOHoe
nocobue / A.M. Kum. — DniekTpoH. TeKCcToBbIe aHHble. — HoBocubupck: Cubupckoe
YHUBEpPCUTETCKOE u3narenbctBo, 2017. — 844 ¢. — 978-5-379-02004-0. — Pexum
noctymna: http://www.iprbookshop.ru/65281.html

5. XamurtoBa, A. W. Opranmueckas xumus miaa crygaeatoB CIIO
[DnexTpoHHBIN pecypc]: yueoHoe nocodue / A. Y. Xamurona, T. E byceiruna, JI. P.
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Caduna. — DeKTpoH. TeKCTOBbIe AaHHbIe. — Ka3zanb: KazaHckuil HalmoHambHbBIN
UCCIIEIOBATENbCKUN TEXHOIOTHYECKU yHUBepcuTeT, 2016. — 172 ¢. — 978-5-7882-
1938-7. — Pexxnm moctyna: http://www.iprbookshop.ru/80239.htmi

JlonoJIHUTeIbHbIE HCTOYHUKM:

1. T'abpuensn O.C, JlbicoBa I'.I'. Xumus. TecTsl, 3a1auu U ynpaKHEHUS:
yae0. mocodue A CTyA. yIpexaeHui cpel. mpod. oopazoBanus. — M., 2014.

2. Tabpuenssu O.C. u ap. Xumus a1 npodeccuii U CrernuanbHOCTeH
TEXHUYECKOTO Npoduisi (3IEKTPOHHOE MPUTIOKEHHE).

3. T'abpuensn O.C., JIbicoBa I'.I'. XuMusi: KHUTA AJIg TpeniojlaBarens: yueo.-
MeToJ. mocobue. — M., 2012.

4. Tabpuensu O.C., OctpoymoB W.I'. Xumus npns npodeccuit u
CHEIUATBHOCTEH COIMAIBbHO- JKOHOMHYECKOT0 M TyMaHUTapHOro mnpoduiei:
YUYEOHUK JIJIS CTY . YUpEeXKAeHUH cpel. nmpod. oopazoBanus. — M., 2014.

5. T'abpuensn O.C., OctpoymoB N.I'., CnagkoB C.A. Xumus: nocooue s
noaroroBku k EI'D: yued. mocobue s CTyA. yupexaeHud cpea. mnpod.
oOpazoBanusi. — M., 2014.

6. T'abpuemsta O.C., OctpoymoB WN.I'., Cnankor C.A., HopodeeBa H.M.
[IpakTuky™M: y4eb. mocodue sl CTyI. YUpexaeHun cpel. mpod. oopa3oBaHuUs. —
M., 2014.

7. Epoxun I0.M, KoBanesa U.b. Xumus a1t npodeccuii u crienaibHOCTEN

TEXHUYECKOTO Mpoduiisi. IJIEKTPOHHBIN YUeOHO-METOUYECKUN KOMIUIEKC. — M.,
2014.

8. Epoxun O.M. COopHUK TECTOBBIX 3aJaHHI MO XMUMHH: y4el. mocodue
JUTSL CTYJI. YUPEXKIEHUN cpe. pod. oopazoBanus. — M., 2014.

9. Epoxun FO.M. Xumus: 3aauu u ynpaxHeHus: y4eo. mocodbue Jjsi CTy/I.
yupexaeHuil cpes. npod. oopazoBanus. — M., 2014.

10. Epoxun FO.M., KoBanesa 1.b. Xumus miis npodeccuii v criennaibHOCTEH
TEXHMYECKOTO W €CTeCTBEHHO-HAy4YHOTO Tmpoduieii: y4eOHUK [ CTy/.
yupexzaeHuil cpe. npod. ooOpazoBanus. — M., 2014.

11. CnaaxoB C. A, OctpoymoB WN.I'., T'abpuensu O.C, JlykbssHoBa H.H.
Xumus s npodeccuit U cnenuanbHOCTeH TEXHUYECKOTO Mpoduiisi. DJIEKTPOHHOE
MPUJIOKEHUE (DJIEKTPOHHOE YUeOHOE U3/ITaHUE) JIJISl CTYA. YUPESKIACHUH cpe. mpod.
obOpazoBanus. — M., 2014.

HNuTepHeT-pecypcesbl:

1. www.pvg.mk.ru (omumnuana «ITokopu BopoObeBbI ropsD»).

2. www.hemi.wallst.ru (OOpa3oBareibHbIii CaWT I  IIKOJHHUKOB
«XuMUs»).

3. www.alhimikov.net (O0pa3oBarenbHbIi CANT IS IIKOJIBHUKOB).

4. www.chem.msu.su (QnekTpoHHast OUOIHOTEKA 0 XUMUH ).
WWW.enauki.ru (uHTepHeT-u3aanue s yuurenen « ECTeCTBEeHHbIC HayKm»).
www.1september.ru (meToaudeckas razera «IlepBoe ceHTOps» ). Www.hvsh.ru
(KypHaIT «XUMUS B IIKOJIE»). WWW.NIj.ru (kypHan « XUMHUS U )KU3HBY).

www.chemistry-chemists.com (351eKTpOHHBIH KypHaT « XUMUKHA U XHUMHUSD» ).
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4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS YYEBHOI
JUCHUATIIMHBI

KOHTpOJIL H OIICHKA

pE3yIbTaTOB

OCBOCHHSI  Y4EOHOW  JUCIUTIIMHBI

OCYILECTBIISIETCS ITPENOAABATENIEM B ITPOLIECCE POBEAECHUS MPAKTUIECKUX 3aHATUN
U 71abopaTopHbIX pabOT, TECTHPOBAHMS, a TAK)KE BBIMOJIHEHUS OOYYaIOIIUMUCS
WHJVMBUAYAJIBHBIX 33JIaHNUM, IPOEKTOB, UCCIIETOBAHUN.

Pe3yabTarhl 00y4yeHus
(0CBOEHHBbIE YMEHHSI, YCBOCHHbIE 3HAHNS)

®opMBbI M METO/IbI KOHTPOJISI ¥ OLleHKH
pe3yJabTATOB 00y4eHHs

o JIMYHOCTHbBIE:

- YyBCTBO FOPJIOCTH U YBOKEHHS K
UCTOPHUHU U IOCTHIKEHHUSM OTEUECTBEHHOM
XMMHUYECKON HAayKH; XHUMHUECKH I'PaMOTHOE
MOBEJICHHUE B IPOPECCHOHATBHOM JIesTeINb-
HOCTH ¥ B OBITY IIpH OOpAIIEHUH C
XMMHAYECKHMH BEIIECTBAMH, MaTepHaIaMU U
IpoIIeCcCcaMu;

- TOTOBHOCTB K IIPOIOJDKEHHUIO;

- 00pa30BaHUs U TOBBIICHHS
KBaJTM(HUKAIMN B N30paHHON
npodecCHOHaIbHOM AEATELHOCTU U
00BEKTHBHOE OCO3HAHUE POITH XHMHUYECKIX
KOMITETCHIIMH B 3TOM;

- YMEHHUE HCIIOJIb30BaTh JOCTHKEHUS
COBPEMEHHOM XMMHUYECKON HAyKU U XUMUYe-
CKUX TEXHOJIOTHH ISl TOBBIIICHHS
COOCTBEHHOT'0 MHTEIUIEKTYaIbHOTO PA3BUTHS
B BbIOpaHHOM MpodeccnoHanbHOM
JeSITeNbHOCTH

[IpoBepka BHEAYy IUTOPHOM CaMOCTOATEIIbLHOMN
paboThl, 3ammTa pedepaToB U TOKIAIOB,
[Ty6nuHoe npecTaBiIeHne MPe3eHTAIHH,
TECTUPOBAHHUE, TPOBEPKA MPAKTUIECKUX
paboT, peHTHUHTOBBII KOHTPOIb,
MIPOMEXKYTOYHAS ATTECTALIHS.

. MeTamnpeaMeTHbIE:
- HCIIONIb30BaHUE PA3IUNYHBIX BUIOB
MTO3HABATCIIBHOU JEATEILHOCTH H OCHOBHBIX
MHTEJUIEKTyalIbHBIX Omepaluii (MOCTaHOBKH
3a1a4n, (HOPMYITHPOBAHUS TUTIOTE3, AaHAIHM3a
U CUHTE3a, CpaBHEHUS, 0000IIeHNs,
CUCTEMAaTH3aIlNH, BBISIBJICHHS IPUIHHHO-
CJICJICTBCHHBIX CBSI3€H, ITOMCKA aHAJIOTOB,
(hopMynUpoBaHUS BEIBOAOB) ISl PEIICHUS
MOCTaBICHHOW 3a/1a4¥, IPUMEHEHHE
OCHOBHBIX METOJIOB MTO3HAHMS (HAOII0ICHNS,
HAy4YHOTO SKCTIEPUMEHTA) IS U3YUCHHS
Pa3IUYHBIX CTOPOH XUMHYECKUX O0OHEKTOB H
MIPOILIECCOB, C KOTOPBIMU BO3HUKAET
HEOOXOINMOCTE CTAJIKUBATLCS B
npodeccuoHanbHOU cdepe;

- UCIIOJTb30BaHNE PA3IMIHBIX
WMCTOYHUKOB JJIs1 TOMyUYEHUSI XUMUYECKOU
nH(popManuu, yMeHUE OIICHUTH €€
JOCTOBEPHOCTb JIJISl TIOCTHKEHUST XOPOIITNX
pe3yapTaToOB B MpodeccoHaIbHOM chepe;

[IpoBepka BHEAy IUTOPHON CAMOCTOSATENBHON
paboThl, 3amuTa peepaTtoB U JOKIAIOB,
[TyOnuuHOe npeacTaBieHne Npe3eHTalu,
TECTUPOBAHUE, IPOBEPKA MPAKTUIECKUX
paboT, peHTUHTOBBIM KOHTPOJIb,
IIPOMEXKYTOYHAsl aTTECTALUS.
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* IpeAMeTHbIE:

- c(OopMUPOBAHHOCTH MPEICTABICHUI O
MeCTe XMMUU B COBPEMEHHON HAYyYHON
KapTUHE MHpPA; TOHUMaHUE POJIM XUMHUH B
¢dbopmupoBaHUU Kpyrozopa u hyHK-
LMOHAJILHOM IPaMOTHOCTH YeJIOBeKa JIJIst
peleHHs MPaKTHYECKUX 3a71ay;

- BJIaJICHUE OCHOBOIIOJIATAIOUTUMU
XUMHUYECKUMH MTOHATHSIMHE, TEOPUSIMU,
3aKOHAMHU U 3aKOHOMEPHOCTSAMHU; YBEPEHHOE
M0JIb30BAHUE XUMHUYECKOW TEPMUHOJIOTUEN U
CHMBOJINKOH;

- BJIaJICHHE OCHOBHBIMH METOJIaMH
HAy4YHOTO MMO3HAHUS, UCTIOJIb3YEMBIMU B
XMMUU: HAOTIOIEHUEM, OTTMCAaHHEM,
HU3MEpEHUEM, SKCIIEPUMEHTOM; YMEHHE
00pabaTbIBaTh, OOBSCHATH PE3yJIbTATHI
MIPOBE/ICHHBIX ONBITOB U JIENATh BBIBOBI;
TOTOBHOCTb U CLIOCOOHOCTH MPUMEHSITh
METOBI TIO3HAHUS TP PEIICHUN
MPAKTUYECKHX 3a7a4;

- c(OpPMHPOBAHHOCTh YMEHUS 1aBaTh
KOJMYECTBEHHBIEC OIICHKU U MPOU3BOAUTH
pacyeTsl Mo XUMHUECKUM QOopMyIIaM
ypaBHEHUSM;

- BJIaJICHHUE MIPABUIIAMU TEXHUKH
0€30MacHOCTH IPU UCII0JIb30BaHUH
XUMHAYECKHUX BEIECTB;

. c(hOpMUPOBAHHOCTH COOCTBEHHOMN
MO3UIIMU TI0 OTHOIICHUIO K XUMUYECKON
uH(OpMaINH, MOITy4aeMOl U3 Pa3HbIX
MCTOYHHKOB.

[IpoBepka BHEAy IUTOPHON CaMOCTOATENBHON
paboThl, 3amUTa pedepaToB U T0KIAI0B,
[TybnudHOe mpeacTaBieHre Pe3CHTAINH,
TECTUPOBAHUE, IPOBEPKA MPAKTUUECKUX
paboT, peUTHUHTOBBII KOHTPOIb,
MIPOMEXKYTOYHAS ATTECTALIUS.
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