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1. HACIIOPT PABOYEM TPOI'PAMMBI YYEFHOH JUCOUIIINHBI
OV .10. Xumusn

1.1. O6sn1acTb npuMeHeHus1 padoyveil MPOrpaMmbl

Pabouas mporpamMma yueOHOW NUCHUIUIMHBI SBISETCS 4acThl0O OCHOBHOW mpodec-
CHOHAJIbHON 00pa30BaTeNbHOM MPOrPaMMBbI CPEIHET0 MPO(HECCHOHATFHOTO 00pa30BaHUs
no npodeccun 23.01.03 ABToMexaHuk. PaGouas mporpamma paspaboTaHa ¢ y4eTOM
IpUMEPHON TpOorpaMmbl 00Ie00pa30BaATENbHON YUEOHONW AMCIHUIUIMHBI «XUMHS» IS
npodeccoHanbHBIX ~ 00pa3oBaTENbHBIX  OpraHu3anuii, ogoOpeHHoi  Hayuno-
MeToauueckum coBetoMm Llentpa npodeccuonanbHoro oopazoBanuss GI'AY «OUPO» u
PEKOMEHJIOBAaHHOM IJIsi pealiM3allii OCHOBHOM mpodecCHOHANbHOM 00pa3oBaTelIbHON
nporpammbl CIIO Ha 6a3ze OCHOBHOTO OOIIEro 0O0pa3oBaHUs C MOJYYEHHEM CPEIHETrO
obmiero oopazoBanusi, [Iporokon Ne 3 ot 21.07.2015 r., yuebnoro mnana I'BIIOY UTM,
yrBepxkaeHHoro [Ipukazom Ne 192/1-O/1 ot 18.05.2019 r.

1.2. MecTo y4eOHON TUCUMILIMHBI B CTPYKType OCHOBHOI MPo(hecCHOHAIb-
HOM 00pa3oBaTe/IbHOM NPOIPAMMBI:
VYyebHas qucuuminHa « XUMUs BXOJTUT B 00111€00pa30BaTEIbHBIHN ITUKIL.

1.3. lean u 3aga4M JUCHUIUVIMHBI — TPeOOBAaHUA K Pe3yJibTaTaM OCBOCHUS
AUCUMILTUHBI:

HeasiMu npenogaBaHus AUCHUIIIUHBI « XUMHUSD) SBISIOTCS:

— (QopMupoBaHUE y 00YYAIOIIUXCS YMEHUS OLICHUBATh 3HAYUMOCTh XUMHUYECKOTO
3HAHMS JJI KaXKI0r0 YeJI0BEKa;

— (QopMupoBaHue y 0OydaroUuxcsi UEJIOCTHOIO MPEACTABIECHUS O MUPE U POJU
XUMUU B CO3JJaHUU COBPEMEHHON €CTeCTBEHHOHAYYHON KapTUHBI MUPA; YMEHHUS 00BsiC-
HATH OOBEKTHI U MPOIECCHl OKPYKAIOMICH NEeHCTBUTEIBHOCTU: TPUPOTHOM, COIUATBHOM,
KYJbTYPHOH, TEXHUYECKOU Cpe/ibl, — UCIOIb3Ys I 3TOr0 XUMUYECKUE 3HAHUS,

— pa3BuTHE y OOydYalolMXCsi YMEHUW pas3nuyaTh (DAKThl ¥ OIIEHKU, CPAaBHUBATH
OIICHOYHBIE BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUSIMU OLICHOK W CBSI3b KPUTEPUEB C OTI-
peleeHHON CUCTeMO IIeHHOCTeH, (PopMyTupoBaTh 1 OOOCHOBBIBATH COOCTBEHHYIO TO-
3UILIUIO;

— npuoOpeTeHre o0y4aroUMMUCS OIbITa PAa3HOOOPA3HON IEATEIbHOCTH, MO3Ha-
HUSI 1 CaMONO3HAHUS; KIIFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JCATEIHHOCTH (HABBIKOB PEUICHUS MPOOJIeM, IPUHSATHUS PEIICHUH, TM0-
MCKa, aHanmu3a U 00paboTku MHGOPMAIUU, KOMMYHUKATUBHBIX HABHIKOB, HABBHIKOB H3-
MEpEeHHM, COTpYAHHYECTBA, 0e30macHOro oOpallleHHs C BEIIeCTBAMHM B MOBCEIHEBHOMU
KU3HU).

OcBoenue cojaepxaHusi y4eOHOW IUCITUIUIMHBI «XUMHUS», 00€CleunBaeT J0C-
TUKEHUE CTYJAECHTAMU CIEIYIOUINX pe3)ibmamos:

JAUYHOCMHbBIX:

— YYBCTBO FOPAOCTH U YBAXKEHUSI K UCTOPUU U JIOCTUKEHUSIM OTE€YECTBEHHOM XHU-
MUYECKOW HAayKH; XMMHUYECKH TPAMOTHOE TMOBEJIeHNE B MPO(ECCHOHATLHON JEsATEIbHO-
CTH U B OBITY NpU OOpAIICHUH ¢ XUMUYECKIUMU BEIIeCTBAMU, MaTepraJaMy U Ipoliecca-
MU;



— TOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHUs U MOBBIIICHUS KBaTU(UKAILIMKA B U3-
OpaHHO# MpodeccuoHaIbHON NEATENBHOCTH U O0OBEKTHBHOE OCO3HAHME POJIM XUMHYeE-
CKUX KOMIETECHILIUI B 3TOM;

— YMEHHE HCIONb30BaTh JTOCTHKEHUS COBPEMEHHON XMMUYECKON HayKd U XUMH-
YeCKUX TEXHOJOTHH IJIsi TMOBBIIICHUS] COOCTBEHHOTO WHTEJUIEKTYaJbHOTO Pa3BUTHUS B
BBIOpAHHOM MPOQECCHOHATBFHON e TENbHOCTH;

MemanpeomenmHbix:

— HWCIOJIb30BaHHUE PA3IMYHBIX BUAOB IMO3HABATEILHOMN AESITEILHOCTH U OCHOBHBIX
MHTEJJICKTYalbHBIX ONepamuii (MOCTaHOBKH 3a7a4d, (POPMYIHUPOBAHUS TUIIOTE3, aHATN3a
U CHUHTE3a, CpaBHEHHs, OOOOIIEHHUS, CHUCTEMATU3all{, BBIABICHUS MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, (JOPMYIUPOBAHUS BHIBOJOB) AJISl PEIICHUS MO-
CTaBJICHHOM 3a/1ayil, TPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOIOICHNUS, HAYYHO-
r0 AKCIEPUMEHTA) ISl U3YyYEHUS! PA3IMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB M MPOIEC-
COB, C KOTOPBIMH BO3HUKAET HEOOXOAUMOCTh CTAJIKHBATHCS B MpodeccruoHanbHOl cde-
pe;

— HWCIIOJIb30BAaHHUE PA3IMUHBIX UCTOYHUKOB IS MOJYYEHHS] XUMHUYECKOW MHGOP-
Mallii, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTh UISl JOCTHIKEHHS XOPOILIUX PE3yJbTaTOB B
npodeccuoHanbHOU cdepe;

npeoMemHuIX:

— c(hOpPMHUPOBAHHOCTh MPEACTABICHUM O MECTE XMMHUU B COBPEMEHHON HAy4dyHOMU
KapTUHE MHpPA; TIOHUMAHHUE POJIM XUMUU B (POPMHUPOBAHUU KPYTro30pa U (PYHKIIMOHATb-
HOM IPaMOTHOCTH YEJIOBEKA JJISl PEIICHUS TPAKTUYECKHUX 3aaY;

— BJIQJCHUE OCHOBOIOJATalOIIMMU XWMHYECKUMU MOHATHUSIMU, TEOPHUSIMHU, 3aKO-
HaMH ¥ 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJb30BAaHUE XMUMHUYECKOW TEPMHUHOJOTHEN U
CHUMBOJIMKOI;

— BJIaJCHWE OCHOBHBIMHM METOJIAMHU HAyYHOTO MO3HAHUS, UCIOJIb3YEMbIMH B XH-
MUU: HAOJIIOICHUEM, OTMCAaHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM; YMEHHE 00pabaThiBaTh,
OOBSACHSTH PE3yIbTAThI TPOBEJACHHBIX OMBITOB U JIEJaTh BHIBOJIbI; TOTOBHOCTh U CIIOCO0-
HOCTb MPUMEHSATHh METObI MO3HAHUS IIPU PEIICHUU MTPAKTUUECKUX 33/1aY;

— c(OpMHUPOBAHHOCTh YMEHUS JaBaTh KOJWYECTBEHHbBIC OIICHKU U MPOU3BOIUTH
pacyeThl M0 XUMUYECKUM (popMyJiaM U YpaBHEHUSIM;

— BJIaJCHUE MPaBUJIAMH TEXHUKHU O€30MMaCHOCTH MPU UCIOIH30BaHUN XUMHUYECKHUX
BEIIIECTB;

— c(OpMHPOBAHHOCTh COOCTBEHHOMN MO3UIIMU MO OTHOIICHUIO K XUMHUYECKOU WH-
dhopmanuu, mojiydaeMoi U3 pa3HbIX HCTOYHUKOB.

1.4. KoinyecTBO YacoB HA OCBOeHHE padoueil mporpaMMsbl AUCHUIIMHBI:
MaKcuManbHas yuyeOHas Harpy3ka oOyudatomierocst — 171 gac, B ToM yucie:
oOs3aTenbHas ayJuTOpHas yueOHast Harpy3ka ooyyaromerocst — 114 yacos;
camocTosITeNbHas paboTa oOydaromerocs — 57 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0bem y4eOHOM TUCHMIIJIMHBI U BUJbI Y4e0HOi# padoThl

Buj yueOHoii paboThI O0bem yacoB

MakcumaJjibHasi yueOHasi Harpy3Ka (Bcero) 171
O0si3aTesIbHbIE AyIUTOPHbIE YYeOHbIe 3aHATHSI (BCEro) 114
B TOM YHCJIE!

71a00paTOPHBIC PAOOTHI 15

NPAKTUYECKUE 3aHATHS 3)

KOHTPOJIbHBIE pa0OTHI 2
BaeayauropHas (camocTosiTesibHas1) yueOHasi padora 57
IIpomexkyTounasi arrecrauus 8 oopme ouppepeHyuposanHo2o 3a-
yema




2.2. KajnengapHo-teMaTuyeCKuii iiaH u coaepkanue yueoHoii gucuumiauabl OY 1.10. Xumus

HaumeHoBanue Copep:kanue yueGHOro MaTepuaJa, JJaGopaTopHbie padoThl U NPAKTHYECKHE 3AHSATHI, O0bem | YpoeeHb
pa3neiioB u TeM CaMOCTOsITeJbHAsE PafoTa 00y4a0UIMXCS 9aCcO0B | OCBOEHHSI
Tema ypoka | Copepixanne yueOHOro MaTepuaJia
1 2 | 3 4 5
3 Kypc, 5 cemecTp 54
BBenenne 1-2. Beexenue. Hayunble MeTO/IbI TO3HAHUS BELIECTB U XUMUYECKUX sIBICHUI. PoJib KCTIepuMeHTa U TeOpUH B XUMUU. Mo- 2 1
JIeTNPOBaHNE XUMHUECKUX NPOIleccoB. 3HAUCHNE XUMHIH IIPH OCBOCHUH MPO(ecCHH aBTOMEXaHUK
Paznen 1. O6mas ¥ HeopraHuyeckass XuMHusi 105
Tema 1.1. 3. OcHoBuble TOHATHS XU- | OCHOBHBIEC MOHATHS XUMUU. BemecTtBo. AToM. Monekyna. XuMmudeckuit anemMeHT. JJemoncrpauuu: Moaenu 1 2
OCHOBHBIE TTIOHATHSA Mun. BemectBo. ATOM. | aTOMOB XUMHYECKUX HJICMECHTOB.
1 3aKOHBI Moutekyna.
4. Annotponust. IIpocteie u | Amorponus. I[Ipocteie U clokHbIe BellecTBa. KadecTBEHHBIH M KOJIMYECTBEHHBIA COCTaB BEIIECTB. AJLIO- 1 2
CJIOXHBIE BEIIECTBA. TpomHbIe MoaupUKAIUK yriaepoaa (ainmas, rpadur), Kuciopoa (KUCIOpo I, 030H), 0JioBa (cepoe u Oenoe 0o-
B0). JlemoncTpanun: KoleKIys IpOoCThIX M CIOKHBIX BEIIECTB.
5. XuMuyeckue 3HAKH U | XUMHYCCKHE 3HAKU U (popmyiibl. OTHOCUTEIILHBIC aTOMHASI U MOJICKYJIIpHAst Macchl. KOMMYecTBO BelecTra. 1 2
hopMyJIBL
6. OcHOBHBIC 3aKOHBI XHU- | OCHOBHBIC 3aKOHBI XUMUHU. CTeXHOMETpHUs. 3aKOH COXPAaHEHHS MacChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa 1 2
MHH. BEIIECTB MOJICKYJISIPHON CTPYKTYPHL. 3aKOH ABOTAIPO M CICACTBUS U3 HETO.
7. Ionstue o xumudeckor | IToHATHE O XUMHUYECKOW TEXHOJIOTHH, OMOTEXHOJOTHH U HAHOTEXHOJIOT HH. 1 2
TEXHOJIOTHH, OMOTEXHOJO-
THH 1 HAHOTEXHOJIOTHH.
8. Pemenue pacueTHbIX | PacdeTHble 3a7auMl Ha HaX0XJICHHE OTHOCUTEIBHOM MOJIEKYJIIPHOIN MaccChl, ONpe/eleHHe MacCOBOH IOIH 1 2
3,124 XUMHUYECKHX 2JIEMEHTOB B CJIO)KHOM BEIIECTBE.
CamocrosiTeapHasi padora | 1. [Tonbop mHpOpMAaUK T Tipe3eHTanui: «Moaear MOJIEKY MPOCTHIX M CIOXKHBIX BEIIECTB (IapoCcTepk- 4
odyuarommnxcsi HeBbie 1 CTroapta — bpurneba)», «HekoTtopbie BemecTBa KOIMUECTBOM | MOJbY, «Mo1eib MOJSPHOTO 00b-
eMa ra3ony, «Autorpomnus gocopa, KUCIOPOa, OIOBAY.
2. Penrenne pacyeTHBIX 3a1a4.
Tema 1.2. 9. lepuogmueckuii 3akoH | Ilepumonmueckuii 3akon J. M. MenneneeBa. Otkpoitue 1. 1. MenneneeBsim Ilepuoanueckoro 3akona. Ile- 1 2
Ilepuonuueckuii 3akon | JI. I. Menneneena. puoanuecKui 3akoH B hopmynuposke . M. Menpaeneesa.
n Ilepnognyeckas cuc- | 10. Ctpykrypa nepuoguye- | Ilepromuueckas Tabiauia XUMHUIECKUX IJIEMEHTOB — rpadHueckoe OTOOpaKEHUE TEPHOIUYECKOr0 3aKOHA. 1 2
TeMa CKOM TaOJHIIBI CTpyKkTypa TepHOIUYECKON TaOIUIIBI: MTEpHOAbl (Majble W OOJbBINNE), TPYMIE (TIaBHAsS W moOodHas). Pasz-
XUMUYECKUX 3JIE€MEH- snuHbie hopmbl [leproarueckoi cucTeMbl XuMuYeckux diemMentos JI. M. Menaeneea
TOB 11. Tepuoamueckuii 3akoH | Ctpoenue aroma u Ilepuoanueckuit 3akon [1. 1. MenneneeBa. AToMm — cioxHas yactua. Sapo (mpoTOHBI 1 1 2
H. Y. Menpeneesau | JI. . Menneneesa. HEHUTPOHBI) M 3JIEKTPOHHAS 000JI0UKa.
CTPOCHHUE aTOMa 12. U3zotomsl. Pagnoaktus- | M3otonsl. PagroakTuBHOCTE. VCIob30BaHnEe PaIMOAKTUBHBIX U30TOMOB B TEXHUYECKHUX IENSIX. PEHTTeHOB- 1 2
HOCTB. CKO€ M3JIYUCHHE U €T0 MCIIOJIb30BAHNE B TEXHUKE M MEUITIHE.
13. Ctpoenue 35meKTpoHHBIX | CTpOeHHUE AIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJbIX Mepruo0B. OCOOEHHOCTH CTPOCHUS ICKTPOH- 1 2
000JI0YeK aTOMOB HBIX 000JIOUEK aTOMOB JIEMEHTOB OOJIBIIKX MEPHOIOB (IEPEXOAHBIX JICMEHTOB).
14. Tlonstue 06 opbutansax. | [lorsarue 06 opburanix. s-, p- u d-opburtanu. DNEeKTPOHHBIE KOHPHUTYPAIIMHA aTOMOB XUMHUYECKHUX IIEMEHTOB. 1 2
S-, p- u d-opOuTanu.
15. CoBpemennast ¢opmy- | CoBpemenHas Qopmynuposka Ilepuomnueckoro 3akoHa. 3HaueHue [leproanueckoro 3akona u Ilepuonuue- 1 2
mupoBka [lepuoguyeckoro | ckoi cuctembl xumudeckux siemeHToB Jl. V. MenaeneeBa A pa3BUTHSI HAYKH U TIOHUMaHUSI XMMUYECKOU
3aKOHa. KapTUHBI MUPA.
16. JlaGopatopHasi pab6o- | MoaemupoBaHue KaKk METOJ IPOTHO3HPOBAHUS CUTYAaIlUH HA TIPOU3BOICTBE. 1 2
Ta. MonenupoBanue 10- | JlaGopaTopHblii onbIT: MoaenupoBanue moctpoeHus [leproandeckoi TabIAIbI XUMUIECKIX DIIEMEHTOB
crpoenusi Ilepuoguueckoit
TAOJUIBI XUMHYCCKUX DJIe-
MEHTOB
CamocrositenbHasi padora | IToaroroBka cooOuieHuii mo remam: «XKusnp u nesreabHocts .M. MenpaeneeBay, «Paznuunsie dopmsi Ile- 4
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1 2 3 4
o0yyamommxes: PHONYECKON CUCTEMBI XUMUYecKux 31eMenToB J{. Y. MenneneeBay, «lunaMuueckue TaOIuUIbl JUIsi MOJIEIIU-
poBanus [lepnoaudaeckoil CHCTEMBI», «DIEKTPHU3AIHS TEN U MX B3aNMOICHCTBHE)
Tema 1.3. 17. NonHas XxumMm4decKas Wonnas xummdeckas cBs3b. KaTHOHBI, X 00pa3oBaHME M3 aTOMOB B pe3yJIbTaTe IMPOIecca OKUCICHU. AHHO- 1
Crpoenue CBSI3b. HBI, UX 00pa30BaHKE M3 aTOMOB B pe3yJIbTaTe MPOIIecca BOCCTAHOBJICHU. MIOHHAs CBS3b KaK CBA3b MEXKIY
BelleCTBa KaTHOHAMH U aHUOHAMH 3a CUET DIICKTPOCTATUYECKOTO MPUTsDKeHUs. [10JsIpHOCTE CBSI3U U MOJISIPHOCTH MOJIe-
KYJIBL
18. Nonnbie kpuctanmnude- | Knaccudukanus MOHOB: 0 cocTaBy, 3HaKy 3apsaa, HAIMYUIO THIPATHOH 0000uku. VIoHHBIE KpHCTaLTHY e- 1
CKHUE PEIeTKH. ckue pemeTkd. CBONCTBA BEIECTB ¢ MOHHBIM THUIIOM KpUCTajIMdeckoi pemerku. Konnencanus. TexydecTs.
Bosronka. Kpucrammmsamus.
19. KoBamenrnas xummde- | KoBameHTHas xummdeckas CBsI3b. MexaHW3M 0Opa30BaHUS KOBAJCHTHOW CBs3M (OOMEHHBIM W JOHOPHO- 1
CKas CBSI3b aKIENTOPHBIN). DJIeKTpooTpHLaTeIbHOCTh. KOBaJeHTHBIE MOJSIpHAst U HEToJsipHask cBsi3u. KpaTHOCTh KoBa-
JICHTHOM CBA3H. MOJICKYJISIDHBIE M aTOMHBIE KpHCTaJUIMYecKne pemeTkd. CBoiicTBa BEIIECTB C MOJICKYJISp-
HBIMH ¥ aTOMHBIMH KPUCTAUITMYECKUMHE perreTkaMu. CyOnuManys u gecyOauMars.
20. Meraminyeckas CBS3b. Merannuueckas cBa3b. MeTalinueckas KpUCTAIIMYECKAs PELIETKAa M METAJIMYeCKas XUMHUYECKas CBS3b. 1
PuU3nyecKue CBOWCTBAa METAJLJIOB.
21. ArperaTHble COCTOSIHUSL | ATperaTHbIE COCTOSHHS BEIIECTB M BOJOPOIHAS CBs3b. TBeproe, JKUIKOE 1 ra3000pa3HOe COCTOSHUS Be- 1
BEIIIECTB. niectB. [lepexon BelecTBa U3 OJJTHOTO arperaTHOro COCTOSIHUS B IPYTOe€.
22. BojpopoHast CBsI3b. BomopoaHas cBsi3b. AHOMAIMU (PU3HUCCKUX CBOUCTB BOJIBL. JKHUIKHE KPHCTAILIBL. 1
23. YucTsle BemecTBa U UYuctele BemecTBa U cMecH. [IoHATHE 0 cMecH BemiecTB. | oMoreHHble U rereporeHHsle cMecH. CocTaB cMe- 1
CMECH. ceil: 0ObeMHast 1 MaccoBas IOJM KOMIIOHEHTOB CMECH, MaccoBas 0Js mpuMecei. MuHepasl U TOpHbIE TI0-
pPOJBI KaK MPUPOJIHBIC CMECH. OMYIIBCHHU U cycrieH3uH. 30J14 (B TOM YKclie aspo30su) U renu. Koarysmmsi.
24. InciepcHble cucteMbl. | JlucnepcHsle cuctemsl. [lonsitne o aucnepcHoii cucteme. JucnepcHas das3a u aucnepcuonHas cpena. Kmac- 1
cuukanys guctepcHbIx cucteM. [oHsATHE 0 KOIouAHbIX cucTteMax. CuHepesuc.
25. IIpuroroBneHue cyc- [IpurorosneHue cycneH3nu kapOboHaTa KaubIus B Bojie. [lonyueHne aMynbcHH MOTOPHOTO Macia. 1
nen3uu. [lomyuenue
9MYJIECHH.
26. JIaGopaTopHas pado- O3HaKOMJICHHE CO CBOMCTBAMHU JHUCIICPCHBIX CUCTEM 1
Ta. CBOWCTBA JUCTIEPCHBIX
CHCTEM.
CamocrosiTenbHas padora | [lonroroska pedeparoB u npe3eHTanuii Ha TeMbl: AMOp(HBIE BelecTBa B MPUPOAE, TEXHUKE, ObITy. [Ipnbo-
odyualommnxcsi pbI Ha xuakux kpuctamuiax. Koarymsmus. Cunepesuc. Db dext Tunmarist.
Tema 1. 4. 27. Bopa. PactBopel. Pac- | Bona. PactBoprl. PacTBopenue. Bona kak pactBopurens. PactBopumocTs BemiecTB. HachileHHbIE, HEHAChI- 1
Bopna. PactBopsr. TBOPEHHUE. ILIIEHHbIE, TIEPECHIIIEHHBIE PACTBOPHI. 3aBUCHMOCTh PACTBOPUMOCTH Ia30B, JKUIKOCTEH U TBEP/IBIX BEIIECTB OT
DIEeKTPOTUTHIECKAS pa3auyHbIX (HaKTOPOB.
JIACCOIMAIHS 28. PactBopenue kak ¢usn- | PactBopeHue kak ¢pusuko-xumudeckuii nmpouecc. Ternosbie 3¢ dexTs npu pactBopennu. JleMoHcTpanum: 1
KO-XMMHYECKHH IpoIiecc. PactBopuMocTs BemecTB B BoJie. CoOMpaHue ra30B METOJIOM BHITECHEHHSI BOJIBI.
29. MaccoBas J1oJst pac- | MaccoBasi 10J1s1 paCTBOPEHHOTO BelllecTBa. Pelienne 3aja4 Ha MacCOBYIO JIOJIFO PACTBOPEHHOTO BEIECTBA. 1
TBOPEHHOT'O BEUIECTBA
30. Pemenue 3aau Ha Mac- | PerneHue 3a1a4 Ha MaccoByIO JOJIIO paCTBOPEHHOTO BemiecTBa. JlemoncTpauun: PactBopenne B BoJie cepHOI 1
COBYIO JIOJIF0 PAaCTBOPEHHO- | KHMCIIOTHI U cojieil aMMonust. OOpasisl Kpuctauioruaparos. Kpucramnorunpars.
TO BEIIECTBA.
31. IlpakTuyeckoe 3aHs- | [IpuroToBiieHHEe pacTBOpa 3aaHHOM KOHLEHTpaMK. PerieHne 3a1a4 Ha MacCOBYIO J0JII0 paCTBOPEHHOT'O Be- 1
THe. [IpuroroBnenne pac- | mecrTsa.
TBOpa 3a/IaHHOM KOHIICH-
Tpalyu.
32. DnekTpoauTHYecKas DNeKTpOIUTHYECKAst AUCCOLMALHA. DIEKTPOINUTHI U HEICKTPOIHUTHI. DISKTPOIUTHIECKas! JUCCOIHALIMSL. 1
JHCCOIMAIHS. MexaHU3MBbI IMEKTPOJUTHIECKON TUCCOLUANNK AJIsl BEMIECTB C Pa3JINUHBIMH THIIAMHA XUMHIECKON CBSI3H.
33. CunbHbIe U cadbie l'unpatupoBaHHBIE U HETHAPATUPOBAaHHBIE MOHBI. CTETNEHB JJEKTPOIMTHYSCKOW aucconuainuu. CUIbHBIE H 1
SIEKTPOIUTEL. cJ1a0bIe IEKTPOJIHUTHL
34. OcHoBHBIE OJOKEHUS | OCHOBHBIE NOJ0XKEHUS TEOPUU IIAEKTPOIUTUYECKON qucconuanui. KucinoTsl, OCHOBaHMS U COJIU KaK 3JIEK- 1

TEOPHH JIEKTPOIUTHYC-

TPOJIUTHIL.
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CKOM JTHUCCOIMAIIUH.

35. IlpuMeHeHue BOBI B
TEXHUYECKUX EISIX

[TpumeHeHne BO/IbI B TEXHUYECKHX LeJsiX. JKECTKOCTh BOJIBI M CIIOCOOBI ee ycTpaHeHusl. MUHepaJibHbIE BOJIBI.
Jdemoncrpaumu: M3roToBieHue rurcoBoi NoBs3ku. [IpUroToBieHne xeCcTKOM BOJBI U yCTPaHEHHE €€ KECT-
kocTH. MoHuThl. O6pa3iisl MUHEPAJIBHBIX BOJI PA3IMUHOIO HA3HAYCHHUS.

CamocrosiTesibHasi padora
o0yuarommxcs

1. CocraBnenue KoHcHekTa 110 TeMaMm: CHiIbHbIE U cila0ble 31eKTPOJIUTEL. OCHOBHBIE ITOJI0KEHHS TEOPUH
IEKTPOIUTHYECKOM IUCCONMAIH. KUCIOTEI, OCHOBAaHMS M COJIM KAaK JICKTPOJIHTHI.

2. IToaroroBka pedepaToB 1 npe3eHTanuii mo Temam: PactBopsl Bokpyr Hac. Bona kak peareHT u kKak cpena
JUISL XUMU4ecKoro nporecca. Tunsl pactBopoB. CoBpeMeHHbBIE METOJIbI 00e33apakiuBaHus Bobl. Bkias oTe-
YECTBEHHBIX YUCHBIX B Pa3BUTHE TEOPHUH IEKTPOIUTHIECKON TUCCOMUALNH. Y CTPAaHEHNE KECTKOCTH BOIbI
Ha [IPOMBIIUICHHBIX NPEANIPUSITHSIX.

Tema 1.5. 36. Kucnots! 1 ux xnaccu- | Kucnotsl 1 ux cBoiictBa. KUCIIOTHI Kak 3JIEKTPOIUTHL, UX KiIacCH(UKaIMs 10 pa3InuHbIM Ipu3HakaM. [IpaBu-
Knaccugukarms dbuxanmsi. J1a pa30aBIeHUs CEpHOM KUCIOTHI. Vcmonp30Banye cepHOi KUCIOTHI B MPOMBIIIJICHHOCTH.
HEOPTraHUYECKUX 37. XuMnueckue cBoiictBa | XUMHYECKHE CBOWCTBA KUCIIOT B CBETE TEOPHH 3NIEKTPOIUTHIECKOH aucconuanii. OcoOCHHOCTH B3aUMOIEH-
COEJMHEHUI! U X KHCJIOT CTBUS KOHIIGHTPHPOBAHHOW CEPHOM U a30THON KHUCIOT ¢ MeTayulaMi. OCHOBHBIE CIIOCOOBI MOTYUSHHST KUCII0-
CBOICTBA THL
38. OcHOBaHUS U UX KJac- OcHoBaHMA U UX CBOMCTBA. OCHOBAaHUS KaK SJIEKTPOJINTHI, NX KIACCH(HUKALHUS 110 Pa3 JINIHBIM IIPU3HAKAM.
cudukarys. Enxue menoun, UX UCIOIB30BaHKE B IPOMBIIIUIEHHOCTH. "allieHas 1 HeramieHast H3BeCTb, X IIPUMEHEHHE B
CTPOUTEIICTRE.
39. XumMnueckue cBoiictBa | XMMHYECKHE CBOWCTBA OCHOBAHUII B CBETE TEOPHH IIIEKTPOIUTHUECKOHN qrcconuanun. Pasnoxenne Hepac-
OCHOBaHUU TBOPHMMBIX B BOJI€ OCHOBaHMIH. OCHOBHBIE CIIOCOOBI MOTYYSHMs OCHOBaHMM. I'UIIC U amebacTp, THIICOBAHUE.
40. Count 1 MX CBOMCTBA. Counu u ux cBoiictBa. Conu kKak 1eKTponuThl. Colu cpeHue, KUCIbIe M OCHOBHBIC. XMMUYECKHE CBONHCTBA
COJICH B CBETE TCOPHH ICKTPOIUTHICCKOH uccornuanni. CriocoOsl mosrydeHust conei. [ mapomns coneit.
41. Oxcunsl 1 ux coiictBa. | Oxcnapl n ux cBoiicTa. ConeoOpa3yromue 1 HeconeoOpasyronye okcuasl. OCHOBHbIE, aM(OTEpHBIC U KH-
CJIOTHBIE OKCHBL. 3aBUCUMOCTD XapakTepa OKCHA OT CTEIIEHH OKHCIIEHHS 00pa3yIolIero ero Merauia. Xu-
MUYECKHE CBOMCTBA OKCHIOB. [loaydyeHne oKCUI0B.
42. Jlabopatopuas pado- ITonstue o pH pacrBopa. Kucnotnas, menounas, HelTpajibHas cpesia pactBopoB. JlabopaTopHblie onbITHI:
Ta. Baumoneiicteue Heop- | McnbiTaHue pacTBOPOB KUCIOT HHAUKAaTOpamMu. B3aumoaeiicTBue MeTamioB ¢ kuciotaMu. Bzaumoseiicteue
TaHUYECKHUX COCTMHECHHUH. KHCJIOT C OKCHIAMHU MeTajioB. B3anMmoieficTBHE KHCIIOT C OCHOBaHUAMH. B3anMoaeHCTBHE KUCIIOT C COJISIMU.
43. JlabopaTopHas pado- JladopaTopHble onbITHI: VcnbITaHre pacTBOPOB 1esI04el nHANKaTopaMu. B3aumonelictBue menoue ¢ co-
Ta. Bzaumoneicreue Heop- | JisAMU. Pa3nokeHue HepacTBOPUMBIX OCHOBaHUM.
TFaHUYECKUX COCAVHECHUN.
44-45, JlabopaTopHas pa- | JlabopaTtopHble onbIThI: B3anMoneiicTBre coneli ¢ MeTauiamMu. B3anMopelicTBre coei ApyT ¢ APYTOM.
oora. Bzaumoneiictsue I'maponus conelt pa3nuyHOro TUNA.
HEOPraHMYECKUX COeAHHE-
HUH.
CamocTtosiTenbHas padora | [lonroroska pedepaToB 1 Npe3eHTaNNil HA TEMBIL:
ol0yuyarommuxes CepHas KuCJIOTa — «XJIe0 XUMHYECKOH MPOMBIIIUIEHHOCTI. VICIIOIp30BaHNe MUHEPATBHBIX KUCIIOT Ha Mpe.i-
MIPUATHAX Pa3IMIHOrO Npodmist. OKCHIIBI M COJIM KaK CTpOMTeNbHbIe MaTtepuaibl. Mcropus rumca. [ToBapen-
Hasl COJIb KaK XUMHUYECKOE ChIpbe. MHOTOJIMKUI KapOOHAT KaJIBIIMS: B IIPUPO/IE, B IIPOMBIIIEHHOCTH, B OBITY.
Tema 1.6. 46. Knaccuduranus xumu- | Kiaccuduranus XuMUYECKUX peaknnii. Peakiinu coeqnHeHUs, pa3IoKeHus, 3aMenIeHus, oomena. Karamuru-

XUMHUUECKUE PEaKIuKU

YEeCKHUX PEaKITUi.

YECKHE PEaKInu.

47. O6parumble 1 HeoOpa-
TUMBbIE PeaKIHu.

O6paTI/IMLI€ n H€06paTI/IMI:IC peakuu. T'oMoreHHEBIC 1 reTCpOTrCHHbIC PCAKIIHU.

48. DK30TepPMHUYECKUE U
IHJIOTEPMHUYECKUE PEAKIIH.

OK30TepMUYECKHE B YHIOTEPMHUUIECKHE peakiuu. TemoBoii 3¢ ekt xumuiecknx peaknuid. TepMoxumude-
CKHE ypaBHEHUS.

49. OKUCIUTEIBLHO-
BOCCTAHOBHTEIILHBIC PEaK-
JR05051

OKUCIINTEIFHO-BOCCTAHOBUTEIbHEIC peaKkuunu. Crenredn okucienus. OKHCIMTEIb U BOCCTaHOBICHHE. BoccTa-
HOBHUTCJIb U OKUCJICHHC.

50. MeTox 3IEKTPOHHOTO
Oamanca

MeTOﬂ QJICKTPOHHOT'O Oananca JJIA COCTaBJICHUSA ypaBHeHI/Iﬁ OKHUCJINTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKLII/Iﬁ.

51. KonTpoJubHas padoTa

KonrponbHas padora mo temam 1.1. - 1.5.
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3a moJIyroaue
3 Kypc, 6 cemecTp 97
52. Monsarne 00 smexTpo- | [loHsATHE 00 AMEKTpoIM3Ee. DIIEKTPOIN3 PACIUIABOB. DIEKTPOIIN3 PACTBOPOB. DIIEKTPOIUTHIECKOE TOTYICHNE 1
nmse. QTIOMHHHUSL.
53. Tlpaktuueckoe npume- | [IpakTHyeckoe npuMmeHeHue dnneKTpoian3a. ['anpBanomiacTruka. [anpBaHocTerus. PaduHrnpoBaHue BETHBIX 1
HEHHUE IEKTPOIIN3A. MeTaoB. JleMoHcTpanuu: Moens 3neKkTponausepa. Moenb 31eKTPOIN3HOM BaHHBI IS TOTYYEHHS alfo-
MHUHHMSA. Mozenb KOJIOHHBI CHHTE3a aMMHAKa.
54. Ckopocte xumuuyeckux | CKOpOCTb XMMHUECKHX peakiid. [IoHATHE 0 CKOPOCTH XMMHUUYECKHX PEaKIHid. 3aBUCUMOCTh CKOPOCTH XUMH- 1
pEaKIui. YECKUX PEaKIHi OT Pa3IMIHBIX (DAKTOPOB: MPUPOIBI PEarupyIOMNX BEIIECTB, UX KOHLEHTPAINHN, TEMIIEpaTy-
PBI, TOBEPXHOCTH CONPUKOCHOBEHHS M MICTIOIb30BaHUS KATAIN3aTOPOB.
55. Karanus. Karanusz. 'oMoreHHble 1 rereporeHHble KaranuiaTopsl. [Ipomoropsl. Karanntudeckue sijapl. THrHOUTOPBI. 1
56. O6patumocTb xumude- | OOpaTUMOCTh XUMUYECKUX peakuunii. OOpaTuMble 1 HEOOpaTHMBIE PEaKInH. 1
CKHUX pPCaKITUi.
57. Xumuueckoe paBHOBe- | XUMHUYECKOE PaBHOBECHE U CIIOCOOBI €TO CMEICHHS. 1
cue
58. IlponsBoactBo ammua- | I[Ipon3BoacTBO aMMuaka: ChIpbe, anmnaparypa, HayqHbIe TPHUHIIUIIE] 1
Ka:
59. J1aGopaTtopHas pado- JlaGopaTopHble ONbITHI: Peakius 3amenienus MeIu >keIe30M B pacTBOpe MEIHOTO Kymnopoca. Peakiuwy, 1
Ta. Peakius 3amereHus. uayume ¢ o00pazoBaHUeM 0cajika, Ta3a UiIH BOJbI.
Peakmmu, naymme ¢ odpa-
30BaHHEM OCaJIKa, Ia3a UK
BOJIBI
60. J1aGopaTopHas pado- JlabopaTopHble ONbITHI: 3aBUCUMOCTb CKOPOCTH B3aUMOJAECHUCTBHUS COJITHOM KUCIIOTBI C METAJUIAMH OT UX 1
Ta. 3aBUCUMOCTh CKOPOCTH | TPUPOJIbI. 3aBUCUMOCTh CKOPOCTH B3aMMOJICHCTBHSI IIMHKA C COJITHOM KUCJIOTON OT €€ KOHIICHTpAIH. 3aBU-
XUMHUYECKUX peaKIuil OT CHUMOCTb CKOPOCTH B3auMojiericTBus okcuaa meau (II) ¢ cepHoit KUCTIOTOH OT TeMIepaTyphl.
Pas3INYHbBIX (PAKTOPOB
CamocrosiTeapHasi padora | 1. CocTaBneHHE OKHCIUTEIEHO- BOCCTAHOBUTEIBHBIX peakunii. (PaboTa ¢ KHUTOM, KOHCIIEKTOM. )
ol0yyarommuxes 2. [ToaroToBka pedeparoB 1 npe3eHTalMi Ha TeMbl: Peakius ropenus B ObITy. Peakuust ropeHust Ha mpous-
BOJICTBE. DJIIEKTPOJIN3 PACTBOPOB 3JIEKTPOJIUTOB. DIEKTPOIU3 PACIUIABOB HJIEKTPOINUTOB.
3. CocTaBieHHE KpOCCBOPIA.
Tema 1.7. 61. Meraibl. OcobGenHo- | Metambl. OCOOEHHOCTH CTPOSHHUSI aTOMOB M KpHcTayuioB. Ouznueckue cBoiicTBa MetaioB. Kiaccuduxanus 1
Merasisl 1 CTH CTPOCHUSI AaTOMOB. METAJIJIOB I10 Pa3INYHBIM MPU3HAKAM.
HEMETaJLIbI 62. Xumuueckue cBoicTBa | XMMHUYECKUE CBOMCTBA METAIIOB. DJIIEKTPOXUMHUYECKUH psijl HAIPSHKEHU METaIJIOB. 1
METaJIIOB
63. Metamtorepmusa. O6- | Metamnorepmus. O0mme crioco0s! oTydeHus: MeTaiioB. [lorsTre o MeTayuryprud. [Iupomeramnyprus, THA- 1
mye crocoObl TONyYEHUS! | POMETALTYPIHs M JIEKTPOMETAILTYPIHs.
METaJIIOB
64. Cmnasel uepHsle u | CrtaBsl UepHBIE U IBETHBIE. [I[pOM3BOACTBO YyT'yHA W CTAJIH. 1
uBetHsle.  I[IponsBoncTBO
YYyI'yHa M CTaJH.
65. Koppo3sust MmeTaymioB Koppo3sus metamioB: XxuMudecKast U 3JEKTPOXUMHYECKast. 3aBUCUMOCTh CKOPOCTH KOPPO3UH OT YCIOBHH 1
okpyxatomeit cpeznpl. Kitaccudukanms Koppo3uu METaIOB 110 pa3IMuHbIM Ipu3HakaM. CriocoObl 3aIUThI
METAIIOB OT KOPPO3HH.
66. Hemerammsr. Ocoben- | Hemerammsr. OcoGeHHOCTH CTPOCHHUS aTOMOB. HemeTauisl — IpocThie BEIIecTBa. 3aBUCHMOCTH CBOMCTB Tajio- 1
HOCTHU CTPOCHHUA aTOMOB T'CHOB OT UX IIOJIOXKCHUSA B HepPIO)IPI‘IeCKOﬁ CHCTEME.
67. OxucnurensHble ¥ Boc- | OKUCIUTENbHBIE M BOCCTAaHOBHUTEIIFHBIE CBOMCTBA HEMETAJUIOB B 3aBUCHMOCTH OT MX IIOJIOXKEHUS B PsAy 1
CTaHOBUTEIBHBIC CBOMCTBA | 3IEKTPOOTPHIATEIBHOCTH
68. CwmukarHas mpombinl- | CHIMKaTHAS MPOMBIIIIEHHOCTh. [[pOM3BOACTBO CEPHOM KHCIIOTHI. 1
JICHHOCTb.
69. JlaGopatopHas pa6o- | JlaGopaTopHbIe ONBITHI: 3aKajKa U OTIYCK CTAJU. 1

Ta. 3aKajJKa M OTIYCK CTa-
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M.
70. JladopatopHas pa6o- | JlaGopaTropHble onbIThI: CritaBel MeTaJuIoB. O3HAKOMIIEHHE C 00pa3laMy YyTyHa U CTajln 1
Ta. CrutaBsl Metamios. O3-
HAaKOMJIGHHE C OOpasuamu
yTYHa U CTAJIH.
CamocrosiTeabHast padora | [loarotoBka pedepaTuBHBIX COOOIICHIH 1 MIPE3SHTAINI HAa TEMBI: 3alliTa METAJUIOB OT Koppo3un. ObracTi
ol0yyarommxcs MIPUMEHEHUS METaJlIOB, CIUIaBOB. PoJb MeTa/uI0B B HCTOpHUHM YenoBedeckoil nuBunu3anuu. CoBpeMeHHOE Me-
TaJUTypTrUYecKoe Mpou3BoAcTBO. CrenuanbsHOCTH, CBA3aHHbIE ¢ 00paboTKoil MeTamioB. Kopposus MeTasmios u
CIIOCOOBI 3aIIUTHI 0T Koppo3uu. ViHepTHBIE nin Oaropoausie rassl. [loarpynna rajgoreHoB, ee XapakTepH-
CTHKa, CBOHCTBa rajsoreHoB. Iloarpynmna Kuciopoia u cepsbl, UX aJIOTPONHbIe Buaon3sMeHeHus. [loarpynmna
yriepoJa.
71. IpaxkTuyeckoe 3aHs- | [lomyueHue, cobupanne u paclio3HaBaHUE Ta30B. 1
THe. Ilomydenue, cobupa-
HHE W paclo3HaBaHUE Tra-
30B.
72. IlpaxkTudeckoe 3aHsi- | PemieHne sKCepUMEHTANBHBIX 3a1ad. [lonydeHne HeMeTa/wioB (PPaKIHOHHON ITEePEerOHKOM KUAKOTO BO3IyXa 1
THe. PemieHume sKcmepu- | M AJIEKTPOIHM30M PACTBOPOB WIIH PACIIIIABOB 3JIEKTPOIUTOB.
MEHTAJIbHBIX 33124
CamocrosiTenbHas padora | OdopmieHHE OTYETOB 110 MPAKTHUECKUM 3aHATHAIM. [10r0TOBKa K KOHTPOJIBHOH padoTe.
o0yvammuxcs
73. KontpoanHass pa6ora | KonTponbHas pabora mo Temam paszena 1. 1
no o0ueil U HeopraHu4e-
CKOMi XHMHHU
Pa3pen 2. 60
Opranuyeckas XUMHS
Tema 2.1. 74. Tlpeamer opranudeckoit | [Ipemmer opranmueckoir xumun. [IpupomHBIE, HCKYCCTBEHHBIC W CHHTETHYCCKHE OPTaHUYECKHE BEIIECTBA. 1
OCHOBHBIC TIOHATHA | XUMHH CpaBHEHHE OPTraHUYECKHUX BEIIECTB C HEOPTAHUIECKUMU.
OpraHu4eckod xumuu | 75. Banentaocts. Xumude- | BameHTHOCTh. XMMHUECKOE CTPOCHUE KaK MOPSIOK COETHHEHUS aTOMOB B MOJIEKYJIBI [0 BaJICHTHOCTH 1
Y TEOPHUS CTPOCHUS CKO€ CTpPOCHHE ATOMOB IIO
OpPTraHUYECKUX BaJICHTHOCTH
COEIMHEHUH 76. Teopust ctpoenust opra- | Teopus ctpoeHus opranudeckux coequHeHuit A. M. bytnepoBa. OCHOBHBIE TTOJIOKEHUS TEOPHUH XUMUYIECKO- 1
HUYECKHX COeIUMHEeHHH A. | ro crpoeHus. Mzomepus n m3omepsl. XuMuieckue GopMyJIIbl B MOJETH MOJIEKYJI B OPraHUIEeCKOW XUMHH.
M. bytieposa
77. Knaccudpukauus opra- | Knaccudukanus oprannyeckux peuiecTB. Kiaccugukanusi BelecTB 10 CTPOSHHIO YIJIEPOIHOTO CKejleTa U 1
HUYECKHUX BEIIECTB HaJIM4YMI0 QYHKIMOHATBHBIX TpymiL. I'omosorn u romojiorusi. Havana Homenkiatypsl IUPAC.
78. Knaccngpukanust peak- | Knaccudukanus peakuuit B opraHndeckoil XuMud. Peaknuu npucoeanHeHus (THAPUPOBaHHsI, raJoreéHHPOBa- 1
M B OpraHWYecKOW XH- | HUA, THAPOTAJOTCHUPOBAHMA, THApPATAWHN). Peaknmy oTmeruieHus (JeTHAPUPOBAHNS, IETHIPOTAIOTEHHPO-
MHH BaHMJ, Jieruparannn). Peakiyu 3amerenus. Peakiyy nsomepusanum.
79. Knaccugpukanust peak- | [lonstre o cyOcrpate u pearenre. Peakiy oKUcIeHUs] M BOCCTAaHOBJIEHUs OpraHnYecKux BemecTB. CpaBHe- 1
U B OpraHWYecKOW XH- | HUE KJIACCH(PHUKAINN COSANHEHUN U KIIaCCU(HUKALINU pEakIuii B HEOPTaHUIECKON 1 OPraHUIeCKON XMMUH.
MHH
80. JlaGoparopnas pa6o- | M3roroBneHue MoJeNel MOJIEKYJI OPTaHUUECKUX BEIECTB. 1
Ta. M3rorosienue moueneu
MOJICKYJT OpPTraHUYECKUX
BEIIECTB.
CamocrosiTenbHas padora | 1. Mizomepus n u3omepsl. (pemenune 3aaad)
o0yuarommuxcst 2. ITonroroska coobuieHuit Ha TeMbl: KpaTkue cBeeHHS 110 NCTOPUU BOSHUKHOBCHHMS U PA3BUTHS OpraHUYe-
ckoit xumun. JKusnp u gedarensHocts A.M. byrnepoBa. Poib 0Te4eCTBEHHBIX YUEHBIX B CTAHOBIICHHM U pa3-
BUTUHM MUPOBOY opranuueckoil xumuu. CoBpeMeHHbIE IPEACTABICHHS O TEOPUU XUMUUECKOrO CTPOCHUS.
Tema 2.2. 81. AnmkaHbI: rOMOJIOTHYe- AJKaHBI: TOMOJIOTHYECKHH PSI, N30MEPHsI © HOMEHKIJIATYpa aTKaHOB 1

YriaeBoaopoibl U X

CKHH psiJi, ©30MEPHUS U HO-

11




1 2 3
NPUPOJHbIE UCTOYHH- | MEHKJIATypa
KH 82. Xumunueckue cBoiictBa | XMMHYECKHE CBOWCTBA allkaHOB (METaHa, 3TaHa): TOPEHHUE, 3aMeIleHUe, pa3lioKeHue, Aeruapuposanue. [Ipu-
AIKaHOB MEHECHHE aJIKAHOB HA OCHOBE CBOMCTB.
83. AnkeHsl. JTUIIEH, Mo- OTHIIEH, €ro Mojy4eHue (JeruIpupoBaHNueM dTaHa, JeToIMMepH3aliei MoausTHiIeHa). [ 'oMoaornaeckuii psia,
JIy4eHHE, CBOMCTBA HU30MepHsi, HOMEHKIarypa ankeHoB. [IpaBuno B. B. MapkoBHHKOBA.
84. Xummaeckue cBoiicTBa | XUMHUYECKHE CBOVCTBA 3THIICHA: TOPEHNE, KAYeCTBEHHBIE peakiuy (oOeciiBednBaHe OPOMHOM BOJIBI U pac-
STHJICHA TBOpa IIepMaHraHaTa KaJus), THApaTanys, monuMepusarus. [IpuMeHeHne 3TuieHa Ha OCHOBE CBOWCTB.
85. IloHsiTHe AMEHOBBIX Juensl n kayayku. [IoHATHE 0 AMEHAX KaK YIIIeBOAOPOax C IBYyMs IBOWHBIMH CBs3siMU. ConpshKEeHHbIE Ane-
YTIEBOIOPOAAX HBI. XMMHAYeCKHEe CBOUCTBA OyTaaneHa-1,3 i n3onpena: obeciBeynBaHIE OPOMHON BOJIBI U TIOIMMEPU3AIIHS B
KaydyKH.
86. Harypanbhbiit u cunte- | Knaccudukanms u Ha3HaueHUe KaydykoB. Bynkanusanus kayuyka. HaTypanbHblil 1 cHHTETHYECKHE KayIyKH.
THUYECKHE KayIyKH Pesuna. Knaccudukanus 1 Ha3HauYSHUE PE3HH.
87. AuetnneH. XuMmuue- AnetnieH. XUMUYECKHE CBOMCTBA alleTHJICHA: TOpEHHE, 00ecIBeUNBaHIUEC OPOMHOW BOJBI, MIPHUCOCTUHECHUI
CKHUE CBOMCTBa XJIOPOBOAOPOAA U ruapartanus. IlpuMeHeHne anieTnieHa Ha OCHOBE CBOMCTB. MexXkilaccoBasi H30MepHs C aj-
kagueHamu. [lonydeHue aneTuiieHa MUPOIM30M METaHa U KapOMIHBIM criocoOoM. Peakuus no- aumepusanuu
BHHIITXJIOpUIA. [TOMMBUHIIIXIIOPH M €ro MpuMeHeHue. TpuMepu3aris aleTHiIcHa B OSH30JL.
88. berzon. Xumuieckne Benzon. XuMudeckne CBOHCTBa OCH30I1a: TOPEHUE, PeaKIIUU 3aMEIICHHUS (TAJIOTEHIPOBAHNE, HUTPOBAHNUE).
CBOICTBa IIpumeHeHre 6€H30J1a Ha OCHOBE CBOMCTB.
89. IlpupoHblii ra3: co- IIpupoanslii ras: cocraB, IPUMEHEHHE B KauecTBE TOIUIMBA. OCHOBHBIE HaIlpaBJICHUS IPOMBIILIJIEHHON epe-
CTaB, IPUMCHCHUE B Kade- paboTku mpupoaHoro ra3a. [lomyTHbI HeDTIHOI ra3, ero nepepadoTka. [Tonsrue 06 xcrpakimn. Bocera-
CTBE TOILJIMBA. HOBJIEHHE HUTpoOeH30a B anwanH. ['oMmonormueckuii psix aperos. Tomyon. HutpoBanue Toayona. TpoTun
90. Hedtb. Cocras n niepe- | Hed1b. CocraB n nepepadorka nedru. [leperonka Hedru. Hedrenpomykrsl. [Iporieccs! mpoMblnuieHHON Te-
pabotka pepaboTKu HeTH: KPEeKUHT, puGopMHHT. OKTAHOBOE YUCIIO OCH3MHOB W IIETAHOBOE YHCJIO TU3EIBHOTO TOTI-
nuBa. KokcoxuMugeckoe Mporu3BOACTBO U €r0 MPOIAYKITHSI.
91. JladopaTopHasi pa6o- JlaGopaTopHble onbIThbI: O3HAKOMIIEHHE C KOJUIEKIIHEH 00pa31ioB HeTH U IPOAYKTOB €€ IepepadoTKH.
Ta. He(Th 1 IpOTyKTHI €
nepepaboTKu.
92. JIabopaTtopHas pado- JladopaTopHble onbIThI: O3HAKOMIIEHUE C KOJUIEKIMEH KaydyKoB U oOpa3iiaMu u3Aeuil U3 pe3rHbI.
Ta. Kayuayku u oOpasist
W3JICITUI U3 PE3HUHEL.
CamocrosiTenbHas padora | 1. Apensl. ben3on. Xumudyeckune cBOWCTBa OeH305a: TOPEHUE, PEaKIUU 3aMeIIeHus (raJIoTeHUPOBaHUEe, HUT-
00yJaArOIIMXCS posanmue). [Ipumenenune 6eH3o0ma Ha ocHOBe CBOUCTB. ([ToaroToBka cooOrmieHwmit)
2. [IpupoaHbIe UCTOYHUKH YTIIeBOIOPOOB. [IprpoaHEIii Ta3: cocTaB, IPUMEHEHUE B KAYECTBE TOILIHNBA.
Hed1s. CoctaB u nepepabotka Hedtu. I[leperonka ned . Hedrenpoaykrsl. (IToaroroska pedeparosn)
Tema 2.3. 93. Cnuptsl, cBo¥icTBa, | Ciupthl. IlomydeHue sTaHona Opo’keHHEM TJIIOKO3BI M THApaTaluell sTuiaeHa. | MapoKCHiIbHAs TpyIma Kak
Kucnopozaconepxamue | noxydeHne ¢yHnkironanbHast. [ToHsTHE O IpeIeNIBHBIX OJJHOATOMHBIX CHMPTaX. XMMHUUECKHE CBOHCTBA 3TAHOJIA: B3aHMO-
OpraHnYecKre JeicTBHE ¢ HaTpHeM, 00pa30BaHME MPOCTHIX U CIOXKHBIX A(HUPOB, OKUCICHNE B aJbJIETH]. AJIKOTOIN3M, €T0
COCTMHEHUS MTOCTIC/ICTBHSL I OPTaHU3Ma YeJIOBEKa U MPEAYIPEKICHHE.

94. IIpuMeHeHNe CIUPTOB

MeTunoBsIi CIIUPT U €0 UCIOJIb30BAHUEC B KAUCCTBEC XUMHUYECKOI'O ChIPbA. TOKCHYHOCTH METAaHOJIA K npaBuiia
TEXHUKH 0€30IMacHOCTH pu pa60Te C HUM. DTUJIEHTIUKOJb H €ro IIPUMECHCHHUC. TOKCHYHOCTD STHIICHTIINKOJIS
" npaBuJia TCXHUKA 0€e30macHOCTH npu pa60Te C HHUM. anuepHH KaK npe€aACTaBUTCIIb MHOI'OATOMHBIX CITUP-
toB. KauecTBeHHas pEaKkuus Ha MHOIOaTOMHBIC CIIMPTEI. HpI/IMeHeHI/IG TJIIMLOEpHHaA.

95. ®enon. dusnyeckue u
XUMHUYECKHe CBOWCTBa (e-
HOJIA

®enon. dusnyeckue W XUMHYECKHE CBOiicTBa QeHona. BzamMHoe BiMsHHE aTOMOB B MoOJIeKyie (eHouna:
B3aMMOJICHICTBHE C THAPOKCHUAOM HATpUsS M a30THOH KuciIoToW. IIpuMmeHeHue (eHONIa Ha OCHOBE CBOMCTB.
[Monyuenue QeHosa U3 MPOAYKTOB KOKCOXUMHUYECKOTO NPOU3BOJICTBA M M3 OeH301a.

96. Ilouarue 00 anbaeru-
Iax

Anpneruapl. [lonstre 00 ampaerugax. ANbAerugHas rpymna Kak (yHKIHOHaIbHas. DopManpIerum U ero
CBOWCTBA: OKHUCIICHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBIIEHHE B COOTBETCTBYIOMMI criupt. [lomyde-
HUE aJbJICTUJ0B OKHCJICHHEM COOTBETCTBYIOIIUX CIHPTOB. [IpuMeHeHHe (opMaibIeruia Ha OCHOBE €ro
cBoiicTB. [TomukonaeHcanust GopManpiaeruna ¢ GeHonoM B (eHOIOpOPMaTbACTHIHYI0 CMOTy. AlleTanbae-
rug. [ToHsITHE 0 KeTOHAaX Ha MpUMepe arleToHa. [IppuMeHeHne areToHa B TEXHUKE W IPOMBIIIIICHHOCTH.

97. KapOOHOBBIE KHUCIIOTHI.

KapOonosbie kuciaotel. TToHsiTue 0 KapOOHOBBIX KucioTax. KapOokcuibHas rpymna Kak (YHKIIMOHAJIbHAS.
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1 2 3 4 5
I'omounornyecknii psit NpenesibHbIX OZHOOCHOBHBIX KapOOHOBBIX KHCIOT. IlonyueHne xkapOOHOBBIX KHCIOT
OKHCJICHHEM allbJACTHI0B. XUMHUYECKHE CBOWCTBA YKCYCHOW KHCJIOTHI: OOIIHME CBOWCTBA C MHHEpPaIbHBIMH
KHCJIOTAMH U peakIys dTepuduKanmy. [I[puMeHeHne yKCyCHOH KHUCIIOTEI Ha OCHOBE CBOWCTB. Bricurue »up-
HBIE KHCJIOTHI Ha ITpUMepe NajJbMUTHHOBOH U CTeapuHOBOH. MHOTr0o00pa3ue kKapOOHOBBIX KHCIOT (I1aBeIeBOH
KHCJIOTHI KaK IBYXOCHOBHOM, aKpHJIOBOI KHUCJIOTHI KaK HEMpeAenbHON, OCH30HHON KHCIOTH KaK apoOMaTHde-
CKOH).
98. JladopatopHas pa6o- | CBoiicTBa YKCYCHOI KHCIIOTHI, OOIIME CO CBOHCTBAMH MUHEPAJIBHBIX KHUCIOT. J[eficTBHE YKCYCHON KHCIIOTHI 1 2
Ta. CBoifcTBa YKCYCHOH | Ha MHIUKATOPBI, B3aMMOJAEHCTBHE C METAJIIAMU M COJION
KHCIIOTHI.
99. Cnoxusle 5¢upsl u | Cnoxssle 3pUpbI 1 xKUpbL. [lomydyeHne cnoxHbIX 3QUpoB peakuueit srepudukarnym. CioxxHble 3GUPH B IPH- 1 2
JKUPBI poze, ux 3HadeHue. [IpumeneHne cia0XxHbIX 3PUPOB Ha OCHOBE CBOWCTB. JKupHI Kak croxHbie 3¢upsl. Kinac-
cuukanys KUpoB. XUMHUECKHAE CBOMCTBA )KUPOB: THAPOJIN3 U THAPHPOBAHKE XKUAKHUX >KUpPoB. [Ipnmenerne
JKHPOB Ha OCHOBeE cBOMCTB. Mblna. Ilnenkoobpa3zyromue Macia. 3aMeHa )KUPOB B TEXHUKE HETIHIIIEBBIM ChIPb-
eM. CHHTETHYECKHE MOIOIIINUE CPEACTBA
100. VYrieBompl, WX Kiac- | YTIeBOABl. YTIEBOIHI, HX KiaccH(UKAIUA: MOHOCaxXapuabl (TI0K03a, (pyKTO3a), TUcaxapuabl (caxapo3a) U 1 2
cudukarys roJucaxapuabl (Kpaxmai M IIeJUIsIo3a). [IoKo3a — BEeIEeCTBO ¢ IBOWCTBEHHOW (yHKIMEH — albaerumoc-
mUpT. XUMHYECKUE CBOMCTBA TIIOKO3bI: OKHCIECHHE B TIIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIICHHE B COpOWT,
cimproBoe OposkeHue. [IpuMeHeHHE TIIOKO3bI HAa OCHOBE CBOMCTB. MOJIOYHOKHCIIOE OpOXKEHHE TIIFOKO3BI.
Kuciiomonounsre npoaykrel. CusocoBanue kopMoB. Hurposanue 1iemono3sl. [Tupokcuine
101. JlaGopaTopHas | B3zaumozeiicTBre IIOK0O3bI U caxapo3sl ¢ rugpokcuaom Meau (I1). KagectBenHas peakuus Ha Kpaxmall. 1 2
padora. CBolicTBa yrieBo-
JIOB
102. IlonstHe o peakuusx | 3HaUCHHE YIJIEBOAOB B KHMBOH MPUPOJE U )KU3HHU deloBeka. [IoHATHE 0 peaknuax MONH- KOHICHCALUU U THA- 1 2
MOJIM- KOHAGHCAIIMM U THJ- | POJIHM3a Ha MPUMEpE B3aMMOIIPEBPAIIIEHHUIT: TIII0K03a <> MOJINCaxapu.
poimsa
CamocrosiTeabHasi padora | [ToaroToBka ucciieoBaTeabCKUX MPOEKTOB, COOOIIECHNH, TPEe3eHTAIINI Ha TEMbI: DTaHOJ: Belnvaiiiiee 61aro
o0yyamommxes: U CTpalHoe 3110. AJIKOTOJHM3M M ero npoduiakTuka. JKupbl Kak HPOJAYKT MUTAHHS U XUMHYECKOE ChIPbE.
Mpuia: nporioe, Hacrosiee, Oyaymee. CpeacTBa TUTHEHBI HA OCHOBE KHCIIOPOJICOICPIKAIINX OPraHMIECKUX
coequHeHn. CunaTeTndeckue morouue cpeacrsa (CMC): 10CTOMHCTBA U HEOCTATKU. YTJIEBOJBI U UX POJIb B
JKMBOU MIpUpoOJIe
Tema 2.4. 103. AMuHBI Awmunsl. [ToHsTre 00 aMuHaxX. AnudaTHuecKue aMUHBI, UX KJIACCH(UKAIIMI 1 HOMEHKJIATypa. 1 2
A3otconepxaiue 104. AHunwH, Kak OpraHd- | AHWIWH, KaK OpraHnYeckoe ocHoBaHUe. [lonydeHue aHmInHa U3 HUTpoOeH3o0ma. [[puMeHeHne aHnnHA Ha 1 2
OpPTaHMYECKUE COEAM- | YECKOE OCHOBAaHHE OCHOBE CBOMCTB.
Henus. [Tonumeps 105. AMMHOKHCTIOTHI AMUHOKHCIIOTH. AMUHOKHCIIOTHI Kak aM(oTepHbIe Tu(YHKIMOHAIbHBIE OPTaHUUECKUE COeTNHEHUS. XUMHU- 1 2
YecKHe CBOWCTBAa aMUHOKHUCIIOT: B3aMMOEHCTBHE CO IIEI0YaMHt, KHCIOTAaMH U JPYT C IPYTroM (peaxuus mo-
nmukoHAeHcarwn). IlenTuaHas cBs3b M HOJIMNENTHABL. [IpiMeHeHe aMHHOKUCIIOT HAa OCHOBE CBOMCTB.
106. benxw. Benku. IlepBuyHas, BropudHasi, TpETHIHAS CTPYKTYPHI OeIKOB. XUMHUUECKHE CBOWCTBA OENKOB: TOPEHHE, Jie- 1 2
HaTypauus, THpOJIn3, IIBETHBIE peakiuy. bronorunyeckne QyHKINM OEIKOB.
107. JladopaTopHasi pado- | JJabopatopnasi padora Ne 15 PactBopenne 6enkoB B Boge. OOHapyskeHHE OETKOB B MOJIOKE M B MSICHOM 1 2
Ta. CBolicTBa 6ETKOB. OynwboHe. JleHaTyparus pacTBopa 0eska KypuHOTO STl CIUPTOM, PAaCTBOPAMU COJIEH TSAKENbIX METAIIIOB U
TIPY HAarPEBaHUH.
108. IMommmepsl. benku u | [lomumepsl. benku n nmomicaxapuabl Kak OMOMIOIMMEDHI. 1 2
MOJIFCaXxapuabl Kak Ouoro-
JIMMEPBI
109. ITnactmaccsl ITnactmaccel. Ilonyuenne noauMepoB peakiyel MoJIMMepU3aliy U NOIUKOHAECHCAUU. TepMONIacTUYHbIE U 1 2
TepMOpeaKTHBHbIE TacTMacchl. IIpencraButeny miactMace. AMHHOKAIpOHOBas kuciota. KampoH kak npe-
CTaBUTENb IOJIMAMUIHBIX BOJIOKOH. VIcnonb3oBaHHE THApOH3a OENKOB B MPOMBIINIIEHHOCTH. [lomuBuHMI-
XJ10pua, nosuterpadTopaTUieH (Teduion). PeHnonopopmanbaeruabie miactMaccsl. Lemtynon.
110. Bosokna, wx kiaccu- | BosokHa, ux kiaaccupukanus. [Tomydenue BosiokoH. OTaenbHBIC MPEICTABUTENH XUMHUYECKHX BOJIOKOH. 1 2
(uxanms. [TpoMbIIUICHHOE TPOU3BOJACTBO XUMHIECKUX BOJIOKOH.
111. IlpakTuyeckoe 3aHsi- | Pacrio3HaBaHue mjiacTMacc U BOJIOKOH 1 2
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2 3 4
THe. Pacmno3naBanue 1Ia-
CTMAcc ¥ BOJIOKOH
112. IIpakTuyeckoe 3aHsA- | PemreHne sKCIepUMEHTANBHBIX 3a/1a4 Ha HACHTA(UKAITIIO OPTaHMYIECKIX COSTNHCHHN. 1
THe. Pemienne skcnepu-
MEHTAJIbHBIX  3aJad  Ha
WICHTU(QHUKALINIO  OpTaHu-
YEeCKUX COCTMHEHHH.
CamocrosiTensnas padora | 1. [TonroroBka pedeparoB u cooOmieHH Ha TeMbl: AMMHaK 1 aMUHBI- OECKHUCIIOPOHbIE OCHOBaHHS. AHMIH-
o0yuarommxcs: HOBBIE KPAacHUTEIH: HCTOpPUS, MPOU3BOICTBO, MEPCIEKTHBA. AMHWHOKUCIOTH — aM(OTEpPHbIE OpraHHMYECKHE
coenuHenus. bruonornueckue Gpynkunu 6enxos. benkosas ocHoBa nMmynurera. CITM/I u ero npodunaktuka.
2. IToaroToBka K qudhepeHInpoBaHHOMY 3a4eTy.
113-114. Ouddepenuupo- | AuddepenmnnpoBannplii 3a4ET 2
BAHHBIH 3a4ET
Bcero: 171
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3. YCJIOBUSA PEAJIU3AIIUU PABOYEM ITPOT'PAMMBI YUEBHOM
JAUCHUIIVIMHBI OY /1.10. XUMMUA

3.1. MarepuajbHO-TEXHUYECKOE O0ecredyeHue

Peanu3zanus nporpaMMsl MpeArnoiaracT HaTMyue yueOHoro kabuHera.

O6opynoBanme yueOHOTO KaOuHeTA:

— TI0CaJOYHBIE MECTA MO KOJIUYECTBY 00yUarOIIUXCS;

— pabouee MEeCTO IperoaaBaTers;

— KOMIUIEKT y4eOHO-HaTJISAIHbIX TOCOOUI 1O TeMaM JAUCIUILIUHBI;

— KOMIUIEKT y4eOHO-METOIMYECKON JOKYMEHTAIUH;

— HaTypajbHble OOBEKTHI, MOJEIH, NPUOOPHI U HAOOPHI ISl MOCTAHOBKHU JI€-
MOHCTPALIMOHHOTO U YYEHUYECKOI'O SKCIIEPUMEHTA;

— PEaKTUBBIL.

TexHuueckue cpeacTBa 00ydeHUS:

— KOMIIBIOTED C JIMIIEH3UOHHBIM [IPOTPAMMHBIM 00ECIIEUEHUEM.

3.2. UndpopMaumoHHoe o0ecnevyeHne 00yueHust
Ilepedyenb y4eOHbIX u3naHuii, UHTEpHET-pEeCypCcoOB, JONMOJTHUTEIbHOM JHUTE-

paTypsl

3.2.1. OCHOBHBbIE HCTOYHHUKMU:

1. UanoB B.I'. Opranunueckas xumus. Kpatkuii kypc: YueOnoe nocooue / B.I'.
HBanos, O.H. I'ea — M.: KYPC, HULl UH®PA-M, 2018. — 222 c. — ISBN: 978-5-16-
101306-9. — Pexxum aoctyma: http://znanium.com/catalog/product/912392.

2. Xumus: YuebHoe nmocooue / Ackapona JI.X., — 2-¢ uzn., crep. — M.. @aunTa,
2018. — 80 c. — ISBN 978-5-9765-3542-8. — Pexum gocrtyna:
http://znanium.com/catalog/product/965487.

2.2.2. JlonoTHUTEIbHbI€ HCTOYHHKH:

1. Xumusi: YuebHnoe nocodue / Boctpukoa H.M., Koponesa I'.A. — KpacHosipck:
CDVY, 2016.—136 c. — ISBN 978-5-7638-3510-6. — Pesxxum mocryma:
http://znanium.com/catalog/product/968024.

3.2.3. UHTEpHeT pecypcehl:

1. Omumnuana «Iloxopu BopoObEBel ropb». — Pexum gocryna:
pvg.mk.ru.

2. Xumusi. OO6pa3oBaTenbHbIN CAlT IS IKOJIBHUKOB. — Pexxum ocTy-
na: hemi.wallst.ru.

3. [MopTan pynnameHTaTbHOTO XUMHUYECKOTO 00pa3oBaHus Poccum.
Hayka. O0pa3oBanue. Texnonoruu. — Pexxum mocryma: chem.msu.su.

4. EcTecTBEeHHbIC HAyKU: UHTEPHET U3JIaHuE JJid yuuTena. — Pexum gocryna:
www.enauki.ru .

5. Xumus B IIKOJIC: HAYYHO-METOIMUECKUH )KypHall. — PexkxuMm noctyna: hvsh.ru.

6. X¥Mus ¥ )KU3HB: HAYYHO-TIOMYJISIPHBIN )KypHal. — Pexxum noctymna:
www.hij.ru.
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3.3. TeMbl MHAMBHUIYAJbHBIX IPOEKTOB M0 XUMHH
1. buoTexHos0oTUs U TeHHast HHXKeHepHs — TexHosorun XX Beka.
2. HaroTexHoJOTHS KaK MPUOPUTETHOE HATIPABIICHUE PA3BUTHS HAYKH M POM3-
BoJsicTBa B Poccuiickon denepamnuu.
. CoBpeMeHHbIE METO/TIbI 00€33apaKUBaHUS BOJIBI.
. AJIJIOTPOIIHSI METAJIIOB.
. Ku3np u gesarenvHocTh . 1. MeHaeneena.
. «[leproguyeckomy 3aKoHy Oyayuiee He TPO3UT Pa3pPYLICHUEM. . >
. Cunres 114-ro snemenTa — TpuyM@ pocCUCKUX (HU3UKOB-SIEPIINKOB.
. I3oTomsI Bostopoa.
. Ucnonib3oBaHue paliOaKTUBHBIX U30TOMOB B TEXHUYECKUX I[EJISIX.
10. PeHTreHoBCKO€ U3TyYEHHUE U €r0 UCIIOJIb30BaHUE B TEXHUKE U MEIUIIMHE.
11. TIna3ma — yeTBEPTOE COCTOSIHUE BEIIECTBA.
12. AmopdHbie BelecTBa B IPUPOJIE, TEXHUKE, OBITY.
13. Oxpana okpyXaromei cpeIbl OT XUMHUIECKOTO 3arpsi3HeHus. KomndecTBeH-
HBIE XapAKTEPUCTUKU 3arPSA3HEHUS OKPYKAIOIIEH CpEIbl.
14. ITpumeHnenue TBEpAOro u razoodpasHoro okcuaa yriepoaa (IV).
15. 3amuTa 030HOBOTO PKpaHa OT XUMUYECKOTO 3arps3HEHUS.
16. I'pyboaucnepcHbie CUCTEMBI, NX KJIAaCCH(PHUKAIUSI 1 UCIIOIb30BAHNUE B TIPO-
(beccroHaNbHOM NEATETbHOCTH.
17. KocMmeTnueckue remu.
18. TlpumeHeHue CyCrieH3uil U SMYJIbCUI B CTPOUTETHCTBE.

O©CoOo~NO Ok~ W

19.
20.
21,
22,
23.

MuHepalibl ¥ TOPHBIE TOPOJIBI KAK OCHOBA JINTOC(EPHI.

PacTtBOpBI BOKpYT Hac. THUIIBI pacCTBOPOB.

Boja kak peareHT U cpefia AJi1 XUMUYECKOTo IIpoLecca.

Kuznb u nearenbHocth C. AppeHuyca.

Bxnag oTe4eCTBEHHBIX YUCHBIX B PA3BUTHE TEOPUU AJICKTPOJIUTHIECKON

JTUCCOLINAIIHNH.

24,
25,
26.

bus.

217,
28.
29.
30.
31.
32.
33.
34.
35.

YcTpaHeHne )KeCTKOCTH BOIbl HA MPOMBIIUICHHBIX TPEATPUATHSX.
CepHas KHCIIOTa — «XJI€0 XUMHUYECKOW MPOMBIIIJIEHHOCTH.
Hcnonb3oBaHne MUHEPAIBHBIX KUCJIOT HA TPEAPUATHAX PA3IUYHOTO MPO-

OKcuibl U COMM KaK CTPOUTEIbHBIE MATEPUAIIBI.

Uctopus rurca.

[ToBapeHHast COMb KaKk XUMUYECKOE ChIPHE.

MHuoronukuii KapOOHAT KaNbIUs: B IPUPOJIE, B MPOMBIIIJIEHHOCTH, B OBITY.
Peakuuu ropeHus Ha MPOU3BOJACTBE U B OBITY.

BupryanesHOe MOIeNMpOBaHUE XUMAYECKUX MTPOLIECCOB.

DIIEKTPOJIN3 paCTBOPOB JIEKTPOIUTOB.

DJIEKTPOJIN3 PACIIABOB AIEKTPOIUTOB.

[IpakTyeckoe NpuMeHeHUe IEKTPOIn3a; papuHUpOBaHUE, TaTbBAHOILIA-

CTHKa, IT'aJIbBAaHOCTCTHUA

36.
37.
38.

Hctopus nonydyeHrs 1 Ipou3BOACTBA ATIOMUHHS.
DNEKTPOIIUTUYECKOE TTOJIyICHUE U paUHUPOBAHUE MEIH.
Kuznb u gesarensHoCTh 1. JIPBH.

39. Posib METAIIJIOB B UICTOPUH YEIIOBEUECKOM ITuBUiM3anuu. Mcropus oreuect-
BEHHOW 4yepHOM MeTamunypruu. COBpeMEHHOE METAJLTYPTrUYECKOE MPOU3BOACTBO.
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40. VcTtopust 0OTeUeCTBEHHOH IIBETHOW META/UTypruu. Pojib METaNIOB U CIUIABOB
B HAy4YHO- TEXHUYECKOM IPOTpeCCe.

41.
42.
43.
44.
45,
46.
47.
48,

YeCKOM XUMHUH.

Koppo3sus meTamioB 1 ciocoObl 3alIUTHI OT KOPPO3HH.
WNuepTHBIC MK 6J1arOpOTHBIC Ta3bl.

Poxnaromiyie coyiv — raJloreHsl.

HcTopus miBeACKOW CIUYKH.

Hctopus BOSHUKHOBEHHUS U pa3BUTHSI OPTaHUYECKON XUMUHU.
Kuznb u gearensHocth A. M. bytiieposa.

Butanusm u ero kpax.

Ponb 0Te4eCTBEHHBIX YUEHBIX B CTAHOBJICHUU U Pa3BUTUU MUPOBOM OpraHu-

49. CoBpeMEHHbIE MPEACTABICHUS O TCOPUU XUMUYECKOTO CTPOCHHUSI.

50. Dkonoruueckrue aceKThl UCIOJIb30BAHUS YTIEBOJIOPOJIHOIO ChIPBSI.

51. DKOHOMHYECKHE ACTIEKTHI MEKYHAPOIHOTO COTPYIHUYECTBA MO HCIOJIB30-
BAaHHIO YIJIEBOJIOPOJHOTO CBIPBS.

52. Vctopust OTKpBITUS U pa3pabOTKU Ta30BBIX U HE(DTIHBIX MECTOPOKICHUI B
Poccuiickon denepanum.

53. Xumus yrieBo0pOIHOTO CHIPhs U MOs Oyayias mpodeccusi.

54. YrieBoJ0opoIHOE TOILUIUBO, €r0 BUIbI U Ha3HAYEHUE.
55. CuHTETHYECKHE KayuyKU: HCTOPHS, MHOTOOOpa3ue U NePCIEeKTUBBI.
56. Pe3anHOoTEXHUYECKOE IPOU3BOICTBO U €T0 POJIb B HAYUYHO-TEXHUYECKOM IPO-

rpecce.

57. CBapoyHOE MTPOU3BOJCTBO U POJIb XUMHUU YIJIEBOJOPOJIOB B HEM.
58. He(dtb 1 ee TpaHCTIOPTUPOBKA KaK OCHOBA B3aUMOBBITOTHOTO MEXKTyHAPOI-
HOI'O COTPYIHHUYECTBA

4. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUA

YUYEBHOH JUCHUIIJIUHBI OY1.10. Xumus

KOHTpOJIB H OHEHKAa pPC3YyJIbTAaTOB OCBOCHHA JUCHUIIJIMHBI OCYIICCTBIIACTCA
MpernogaBaTcyiIcM B IIPOHCCCC MPOBCACHHA ITPAKTHYCCKHX 3aHHTI/II>'I, TCCTUPOBAHUA, a
TaK>XC BbIITOJIHCHU 06yLIaIOHII/IMHC$I HHAWBUYAJIbHBIX BaﬂaHHﬁ, IIPOCKTOB, UCCIICIO-

BaHUI.

Pe3yabTaTsl 00y4eHus
(ocBOEHHbIE YMEHHS,
OCBOEHHbBIE 3HAHHS)

IMoxazaTesau cpopmMupoBaHHOCTH

DopMBI U METOIBI
KOHTPOJISI H OI[eHKH
pe3yJbTaToB
00yueHus!

1

2

3

Bakneimue
XUMHWYECKNE TTOHITHS

JaBate ompeeneHue M ONEpPUPOBaTh CIEAYIOUUMH XUMUYECKUMH IO-
HATUSIMU: BELIECTBO, XMMHUYECKUM 3JIEMEHT, aTOM, MOJEKYJa, OTHOCH-
TEIbHbIE ATOMHAsl U MOJIEKYJIIpHasl MacChl, HOH, aJNIOTPOIMsI, H30TOIIbI,
XUMHUYECKasl CBSI3b, JJIEKTPOOTPHULATEIBHOCTh, BaJEHTHOCTb, CTENEHb
OKHCIJIEHHsI, MOJIb, MOJISIpHAs Macca, MOJISIPHBIH 00beM Tra3000pas3HBIX
BEILECTB, BELIECTBA MOJECKYJSIPHOIO M HEMOJEKYJSIPHOIO CTPOCHHA,
PacTBOPBIL, 3JIEKTPOJIUT U HEDJIEKTPOIUT, JJIEKTPOIUTHIECKAs AUCCOLUA-
LUsl, OKHUCIUTENb M BOCCTAHOBUTENb, OKHCIEHHUE U BOCCTAHOBJICHUE,
TeroBor 3¢ ekt peakuuu, CKOpOCTh XUMHYECKOW PEaKIWH, KaTalus,
XMUMHWYECKOe paBHOBECHE, YTIIEPOJHBIA CKeNeT, (yHKIHNOHAIbHAS TPyI-
I1a, U30Mepusi, TOMOJIOT s,

VYeTHbli onpoc
OreHka BBIIOJHEHUS
JIOMAIlHUX  3aJaHui,
KOHTPOJIBHBIX paboT

OCHOBHEIE 3aKOHBI
XUMHHU

—  @opMyJIHPOBATh 3aKOHBI COXPAaHEHHUS! MAaCcChl BEIIECTB U MOCTOSHCT-
Ba COCTaBa BEIIECTB.

—  YcraHaBiuBaTh MPUYMHHO-CIEACTBEHHYIO CBSI3b MEXAY COJEpKa-
HUEM 3THX 3aKOHOB W HAIMCAaHUEM XUMHUYECKUX (HOPMYI U ypaBHE-
HUH.

—  YcraHaBnIwMBaTh JBOJIOIMOHHYIO CYIIHOCTh MEHJEICEBCKOH M CO-

- YcrHbI onpoc
-OLIEHKa pe3yJbTaToB
BEITIOJTHEHUSI  TIPaKTH-
YEeCKHUX 3aJaHuH;
-OIICHKA BBITIOJHEHUS
JOMAIIHUX M  CaMo-

17




2

3

BpeMeHHOH (HOpMYIHPOBOK mepuoandeckoro 3axkoHa .M. Menme-
neeBa.

OOBACHATD PU3UUECKUN CMBICT CUMBOJIMKH TEPHOIMYECKON TaOIH-
bl xumMudeckux anemeHToB .M. MenneneeBa (HOMEpOB DJIeMEHTA,
nepuosia, TPYNObl) M YCTaHABIMBATH NPUYMHHO-CIIEICTBECHHYIO
CBSI3b MEXJYy CTPOCHMEM aToMa U 3aKOHOMEPHOCTSIMH HM3MEHEHUS
CBOWCTB 3JIEMEHTOB M O0Opa30BaHHBIX MMM BEIIECTB B MEPHOJAX H
TpyIIax.

XapaKkTepu30BaTh JIEMEHTHl MaJbIX W OOJBIIUX IEPHOAOB IO HX
NIOJIOKEHHUIO B nepuoaudeckoi cucreme [I.M. Menneneesa.

CTOSITETIHHBIX padoT;

OcHOBHEBIE
XUMHUHA

TEOpUH

VYcTaHaBIMBaTh 3aBUCHMOCTb CBOMCTB XUMHUYECKUX BEIIECTB OT
CTPOCHHUS ATOMOB 00pPa3yIOIINX UX XUMUYECKUX DJIEMEHTOB.
XapaKkTepHu30BaTh BaXKHEUILINE TUIIBI XUMUYECKUX CBSI3€H U OTHOCHU-
TEJILHOCTB 3TOW THUIIOJIOTHH.

OOBSICHATH 3aBUCHMOCTB CBOIMCTB BELIECTB OT MX COCTaBa U CTPOE-
HUS KPUCTAJUINYECKUX PEILIETOK.

DopMyIUpOBaTh OCHOBHBIE MOJIOKEHHUS TEOPUH AIEKTPOIUTHUECKOH
JUCCOLMAIMM M XapaKTepU30BaThb B CBETE 3TOM TEOPHUH CBONCTBA
OCHOBHBIX KJIACCOB HEOPTaHWIECKUX COCTMHEHHH.

@opMynupoBaTE OCHOBHBIE IIOJIOXKEHHS TEOPHH XHUMHYECKOTO
CTPOCHHMSI OPraHWYECKHUX COCAMHEHUH M XapaKTepH30BaTh B CBETE
9TON TEOPUHU CBOICTBA OCHOBHBIX KJIACCOB OPraHMYECKUX COEAMHE-
HHUU.

- YCTHBIN onpoc
-OLIEHKa Ppe3yJbTaToB
BBIIIOJIHEHUSI [IPaKTHU-
YEeCKHUX 3aJJaHu;
-OIlCHKA BBIIIOJTHCHUSA
JIOMAIllHUX M  CaMo-
CTOSATEIBHBIX PaboT;

Baxxueiimue BerecTBa
Y MaTepuabl

XapaKkTepHu30BaTh COCTaB, CTPOEHHUE, CBOICTBA, MOJNyUYCHUE U IMPHU-
MeHeHHe BaxHeHmux metawioB ( IA u II A rpymm, amoMuHUS, XKe-
Je3a, a B €CTECTBCHHO-HAYYHOM Tpodriie M HEeKOTOPhIX d- AIIeMeH-
TOB) U MIX COSANHCHH.

XapakTepHu3oBaTh COCTaB, CTPOCHHE, CBOWCTBA, MOJMYUCHUE W IPHU-
MeHeHue BaxkHenmux HemeTtawwioB (VI A, VIIA, VIA rpymnm, a
Takxke a3ota u Gocdopa, yriepojaa U KpeMHHS, BOAOPOAA) U HX CO-
€MHEHUN.

XapakTepHu3oBaTh COCTaB, CTPOCHHE, CBOWCTBA, MOJTYUCHUE W IPHU-
MEHCHHE BaKHEHINX KJIACCOB YTIIEBOIOPOJOB (aJIKAHOB, ITUKIIOAI-
KaHOB, JIKCHOB, aJIKMHOB, apEHOB) M WX HamboJiee 3HAYNMEIX B Ha-
POJHOXO3WCTBEHHOM ILJIaHE TMpeACTaBUTENEH.

B anamornyHoM KIIIOY€ XapaKTEpU30BaThb BAXKHEHUIIMX IPEICTaBU-
TeNe JPYTrux KiIaccoB OPTaHMUYECKUX COEAMHEHUN: METAaHON M dTa-
HOJI, CJIOKHBIC 3(DUPBI, KHUPHI, MBI, albACTHAbl ((HopMaTbICTHA 1
areTaNberua), KeTOHBI (alleTOH), KapOOHOBBIE KUCIOTHI (YKCYCHAS
KHCJIOTa, Ui E€CTeCTBEHHO-HAYYHOTO MPOQUISL MpeIcTaBUTENeH
JPYTUX KIJIACCOB KHUCJIOT), MOHOCaxapuabl (TJII0K03a), JAUCaxapuiibl
(caxapo3a), monucaxapuabl (Kpaxmal W [EeJUT003a), aHUIUH, aMU-
HOKHCJIOTBI, O€JIKH, HCKYCCTBCHHBIE M CHHTCTUYCCKHE BOJIOKHA,
Kay4yKH, TUIACTMACCHL.

- YCTHBINM onpoc
-OLICHKA PpEe3yJIbTaTOB
BBITIOJIHCHUS  IIPaKTH-
YEeCKHX 3a/IaHHI;
-OLICHKA BBIITOJHCHHUS
JOMAlIHUX H  CaMo-
CTOSITENBHBIX PaboT;

XAMUYECKHI S3BIK H
CHMBOJIHKA

Hcnonp3oBaTh B yueOHOW U MpOoeCCHOHATBHOMN NEATSITFHOCTH XH-
MUYECKUE TEPMUHBI U CUMBOJIUKY.

Ha3piBaTh W3y4deHHBIE BEMIECTBA IO TPUBHAIBHON MM MEXIyHa-
POIHOM HOMEHKJIAType U OTpakaTh COCTaB 3THX COEAUHEHUH C IO-
MOIIBIO XUMUYECKUX (HOPMYIL.

OTpaxkaTh XUMHUYECKHE MPOLIECCHI ¢ TIOMOIIbIO YpaBHEHUH XUMUYe-
CKUX peaKluil.

- YcrHbI onpoc
-OLIEHKa pe3yJIbTaToB
BBINOJIHEHUS TIPAKTH-
YeCKUX 3aJaHul;
-OIlCHKAa BBITOJIHEHUS
JOMAIIHUX U  CaMo-
CTOSITEJIBHBIX PaboT;

XuMHuuecKkue peaKkunu

OOBACHATH CYIIHOCTh XUMHUYECKUX TporeccoB. Kiaccudunuposarsb
XUMHYECKHE PEaKIUH M0 Pa3InIHBIM MMPH3HAKAM: YHCIY M COCTaBY
MIPOJyKTOB U PEareHTOB, TETIOBOMY 3(dekTy, HanpaBieHuo, dase,
HaJIMYMI0 KaTalnu3aTopa, N3MEHEHUIO CTENICHEW OKHUCIICHHS DIIEMEH-
TOB, 00Pa3yIONUX BEIIECTRA.

YcTaHaBIMBATH MPHU3HAKH OOIMIET0 M Pa3IMYHOIO B THIIOJOTHHU pPe-
aKLM{ JJI11 HEOPraHUYECKOM M OpraHMueCcKON XUMHUHU.
Knaccuduiupopats BemecTBa U MPOIECCHl C TOYKH 3PSHUS OKUCIIe-
HUS-BOCCTaHOBJICHUS. COCTABIATh yPAaBHEHUS PEAKIHA C TIOMOIIBIO
METO/1a DJIEKTPOHHOTO OanaHca.

OOBACHUTH 3aBUCHMOCTH CKOPOCTH XMMHYECKOH peaKiuy H M0JI0-
JKCHHSL XUMUYECKOT0 PABHOBECHS OT PA3JIUYHBIX (PAKTOPOB.

- YcTHblit onpoc
-OLIEHKa pe3yJbTaToB
BBITIOJTHEHMSI  TIPAKTH-
YeCKUX 3aJaHUM;
-OlIEHKA BBIMOJTHCHHUS
JIOMAlllHUX M CcaMo-
CTOSATEIBHBIX PaloT;

XUMUYECKUI
PUMEHT

OKCIIC-

BrINnonHATE XUMHUYECKUN HKCIEPUMEHT B IMOJIHOM COOTBETCTBHH C
npaBuiaMu 0€30IaCHOCTH.
Habmronats, pUKCHPOBATh M OMHCHIBATH PE3YNBTATHl IPOBEICHHOTO

- YcrHslit onpoc
-OLIEHKa pe3yJIbTaToB
BBINOJIHEHNS  MIPAKTH-
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1 2 3
9KCTIEPUMEHTA. YECKUX 3a/1aHNH;
-OIICHKA BBIIIOJIHEHUS
JOMAllHUX ¥  CaMo-
CTOSITENIBHBIX PaboT;
Xumuueckast  uH)Op- [TpoBoANTH CaMOCTOSTENBHBIH MOMCK XMMHYECKOil MH(popManuu c|- YCTHBII omnpoc

Marus

UCIIOJIb30BAaHMEM PAa3JIMYHbIX HCTOYHHKOB (HAay4YHO-IIOIYJISIPHBIX
W3/IaHKH, KOMITBIOTEPHBIX 6a3

JAHHBIX, pecypcoB MHTepHETA);

HCIIONB30BaTh KOMIIBIOTEPHBIC TEXHOJOTHUH A 00paboTKH M mepe-
Jla4l XMMHYECKOi MHpOpMalMU U ee MPEACTaBICHUS B Pa3IMYHbIX
¢dbopmax.

-OLIEHKa Ppe3yJbTaToB
BEITIOTHEHUS.  TIPaKTH-
YEeCKHUX 3aJJaHu;
-OIIEHKA BBINOJHEHUS
IOMAIHUX H caMo-
CTOSATEIBHBIX PadoT;

PacueTsl no
XUMHYECKHM  (hopMy-
J1aM ¥ YpaBHEHUSAM

VYcTaHaBIMBAaTh 3aBUCUMOCTh MEXKIY KadeCTBEHHOM U KOJINYECT-
BEHHOH CTOPOHAMM XUMHYECKUX OOBEKTOB M POLIECCOB.

PemaTe pacdeTHbIe 3a1aUK O XUMHIECKUM (pOpMyIaM U ypaBHEHH-
SIM.

-OLIEHKa Ppe3yJbTaToB
BBITIOJTHEHUSI TIPAKTH-
YEeCKHUX 3aJJaHU;
-OIIEHKA BBINOJHEHUS
IOMAaIIHUX M  CaMo-
CTOSATEIBHBIX PaloT;

IpodunsHoe u mpo-
(heccHOHATBHO 3HAYU-
MOE COJIepXKaHHe

OOBSICHATD XUMUYECKHUE SIBJICHUS, IPOUCXO/IINE B IPUPOJE, OBITY
1 Ha IPOU3BOJICTBE.

OmnpenensaTs BO3MOKHOCTH MPOTEKAHUS XUMHUYECKHUX MIPEBPALICHUN
B Pa3IMYHBIX YCIOBUSIX.

Coluomath MpaBmWiia SKOJOTHYECKH TPAMOTHOTO IOBEACHUS B OK-
pyXxatoiiei cpeze.

Or1eHNBaTh BIUSHHE XMMHUYECKOTO 3arps3HEHUs OKpY»KaloIel cpe-
Jbl Ha OpraHru3M YCJIOBEKA U APYTHUC )KUBBIC OPIraHU3MBbI.

Cobumomath mpaBmia 0€30MacHOTO OOPAIICHMS C TOPIOYMMHU U TOK-
CHYHBIMH BELIECTBAMH, JTAOOPATOPHBIM 000PYIOBAHUEM.

l'oToBHUTH pacTBOPHI 3aJaHHOW KOHIICHTPAIMU B OBITY U Ha IIPOU3-
BOJICTBE.

Kpurnuecku oneHnBaTh J0CTOBEPHOCTh XUMHYECKOH MH(OpManuu,
MIOCTYMAIOMIeH U3 Pa3HBIX HCTOYHHUKOB.

- YcTHslit onpoc
-OLICHKA Ppe3yJIbTaTOB
BBITIOJIHCHUS  IIPAaKTH-
YEeCKHX 3a/IaHHI;
-OLICHKA  BBIITOJHCHHUS
JOMAallHUX ¥  CaMo-
CTOSITENBHBIX PadoT;
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