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IACIHOPT PABOUYEM MIPOI'PAMMBbI YYEBHOM JUCHUITINHBI
CI'.08 «Xumus»

1.1.06s1acTh NpUMeHeHUA Pado4eil MPOrpamMMbl

PaGouast nporpamMmma yueOHOM AUCIMIUIUHBI « XUMUS SIBISIETCS 4aCThIO
OIIOII CIIO (ITTICC3) B cootBercTBUU ¢ PI'OC CIIO no cnenuaibHOCTH
19.02.11 «TexHoyiorusa NpoIyKTOB MUTAHUS U3 PACTUTEIIBHOTO CHIPbHS», BXOSIIEH
B YKpyIHEeHHYI0 rpyniy cnennanbHocteit 19.00.00 [IPOMBIIIJIEHHA A
OKOJIOT'UA 1 BUOTEXHOJIOTI' A

1.2. MecTo OMCHUIUIMHBI B CTPYKTYpe OCHOBHOM NpodeccHOHATBLHOU
o0pa3oBaTe/IbHOIl NpOrpaMmbl: ydyeOHas IUCHUIUIMHA «XHUMHS» BXOAUT B
obmeo6pazoBarenbHbli muka OITOIT.

1.3.11esn 1 3a1a4M JMCUMILVIMHBI - TPEOOBAHMS K pe3yabTaTaM
OCBOCHUS Y4eOHOM AUCHUIIUHBI:

OcBoeHue cosiepkaHns yueOHON JUCIUIIMHBI « XUMHsD) 00eCrieunBaeT
JOCTH)KEHHE CTYACHTAMH CIEIYIOLIUX PE3yIbTaTOB:

JUYHOCMHDBIX:

- YyBCTBO TOpPAOCTH M YBAXEHUS K HCTOPHUM UM JOCTHKECHUSAM
OTEUECTBCHHONM XWUMHYECKOM HAayKHM; XHMHYECKH TIPAMOTHOE IIOBEIACHUE B
npo(heCCUOHATIBHON AESITENbHOCTH M B OBITY IpH OOpallleHuu C XUMHUYECKUMHU
BEILECTBAMH, MaTepUaIaMH U MPOIECCaMU;

- TOTOBHOCTb K MPOAODKEHUIO OOpa3oBaHMsI W TOBBIIICHUS
KBAUIM(PUKALUA B U30paHHOW MPOPECCUOHATBHOU NEATETBHOCTH U OOBEKTHUBHOE
OCO3HAHME POJIM XUMUYECKUX KOMIIETEHIIUI B ATOM;

-YMEHHUE HCIOJb30BaTh JOCTUKEHUS COBPEMEHHOM XMMHUYECKON HAyKH U
XUMUYECKUX TEXHOJOTUM [JIsl TOBBIIIEHUS COOCTBEHHOI'O HHTEIUIEKTYaJIbHOTO
pa3BUTHS B BEIOpAHHOH NMPOo(hecCUOHATBHOM IEATEIbHOCTH;

Memanpeomemmubix:

- HCIOJIb30BaHUE PA3NMYHBIX BHUAOB IO3HABATEIbHON NEATEIBHOCTH U
OCHOBHBIX MHTEIJIEKTYaJbHBIX OIepaiuil (IOCTaHOBKH 3aJauu, (GOpMyJIUPOBAHUS
TUIIOTE3, AaHaJIW3a M CHHTE3a, CpaBHEHHS, OO0OOIIeHMs, CHUCTEeMaTH3aluy,
BBISIBJICHUS IPUYHHHO-CJIEACTBEHHBIX CBs3€EH, MIOKCKA aHaJIOr OB,
(bopMyIupoBaHUs BBIBOJIOB) Ul PEILIEHUS MOCTaBICHHOM 3a/aud, NMPUMEHEHHE
OCHOBHBIX METOJIOB TO3HaHUS (HAOMIOJCHUS, HAYYHOTO OJKCIEPUMEHTA) IS
U3YYEHUS! PA3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M IMPOILIECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOIMMOCTh CTAIKUBAThCS B IpodeccroHanbHoil chepe;

- HCHOJB30BAHME PA3JIMYHBIX HCTOYHUKOB JIs TOJYYEHHUS XMMHYECKOU
uH(poOpMaIuU, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTh MJIA JTOCTHUKEHHUS XOPOIIMX
pe3yJbTaToB B IpodeccuoHabHOM cepe.

NPEeOMEmHbIX.

- c(OpPMHUPOBAHHOCTh MPEACTABICHUI O MECTE€ XUMHUU B COBPEMEHHOMN
HAy4YHOM KApTHUHE MUpA; MOHMMAaHUE POJIM XMMHUU B (POPMUPOBAHUHU KPYro3opa u
(GyHKIHMOHATIBHOM IPAMOTHOCTH YeJIOBEKA JIJISl PEIlIeHUs MPAaKTUYECKHX 3aa4;

- BJIQJICHHE OCHOBOIIOJIATAIOIIMMHA XUMHUYECKUMHU TOHSATUSMU, TEOPUSIMHU,
3aKOHAMM W 3aKOHOMEPHOCTSIMM;, YBEPEHHOE TMOJb30BAaHUE XUMHUYECKOM
TEPMHUHOJIOTHEN U CUMBOJIUKOM;
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- BJIaJICHUE OCHOBHBIMU METOJIaMH HAYyYHOI'O MO3HAHUSI, HCIIOJIb3yEMbIMU B
XUMHUHU: HAONIOJICHUEM, OINHCAHUEM, HW3MEPEHHEM, OKCIIEPUMEHTOM; YyMEHHE
00pabaThIBaTh, OOBSICHATH PE3yNbTAaThl MPOBEJACHHBIX OIBITOB U JI€JaTh BHIBOJBI;
TOTOBHOCTh M CIOCOOHOCTh NPUMEHSTh METOAbl MO3HAHUSA NpPH PEILICHUH
NPaKTUYECKHX 3a]1aY;

- c(hOpMUPOBAHHOCTh YMEHHS JaBaThb KOJMYECTBEHHbIE OLEHKU U
MPOU3BOJUTH PACUETHI 10 XUMUYECKUM (HOpMyJTiaM U YpaBHEHHSIM;

- BIAJCHUE IpaBWJIaMU TEXHUKHA O€30MACHOCTU IPU HCIOJIb30BAHUH
XUMUYECKUX BELIECTB;

- ¢(OpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMU 110 OTHOLIEHUIO K XUMHYECKON
uH(popMaIuu, MOJTy4yaeMOr U3 pa3HbIX HCTOYHUKOB.

1.4 . KoJIn4eCTBO 4YaCOB HA OCBOEHHE IPOrPaMMBbl AUCIHUIIJIMHBI:
MaKCUMaJlbHOW yueOHOM Harpy3ku oOydaromierocs — 114(114) 4., B Tom uunce:
ayJIMTOpHOU yueOHOM paboThl 00y4varomierocs (00sa3aTebHBIX YUSOHBIX 3aHSITHI)

- 102(28) yacoB; BHEAyIUTOPHON CaMOCTOSTEIIbHON yueOHOUM paboThl 00YYarOIIETOCs —
4(80)u.
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2.CTPYKTYPA U COAEPKAHUE YYEBHOM JUCIUTILIVNHBI

2.1.00bemM yuyeOHOM IMCHMILIMHBI U BUABI Y4e0OHOI padoThI

Bun yueOHo# padoThl

O0BbeM yacoB

OYHO

MakcumajibHas yyeOHasi HArpy3Ka (Bcero)

114

AyauTopHasi yueOHasi paboTa
(o0s13aTesIbHBIE yUeOHbIE 3AHATHS)

102

B TOM 4HUCJIC:

TCOPCTUUCCKHUC 3aHATHA

51

INPAKTUYICCKUC 3aHATHA

51

BHeaynuTopHasi camocTosiTeibHAsA yueOHas padora

IOJrOTOBKa pedeparon
KOHCIIEKTHUPOBAaHUE TEKCTa
y4eOHMKABBIMTOJIHCHAE
YIPAXKXHEHHUH OIrOTOBKA
COO0O0IIIEeHn I

OTBCTHI HA KOHTpOJH)HI)IG BOHpOCBI

BBIITOJIHCHHUEC MHANBUAYAJIbHBIX IIPOCKTOB

IIpomexyTouHas aTTrecTauus B GopMe HK3aMeHa




2.2. TemaTu4yeCcKMid IJIAH M COAEPKAHUE YIeOHON JUCUUIJINHBI « XMMHUS»

HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPAKTHYECKHE 3aHATHS, BHEAYyIMTOPHAsI O0bem | YpoBeHb
pa3esioB U TeEM caMoCTosITeJIbHAsI yueOHast padoTa 00y4aronuxcs. 4YacoB | OCBOEHUA
O04HO
(3a04H0)
1 2 3 4
Paznea 1.
Oo6mas n
HeOpraHu4ecKasi XuMus
Copepxanue yueOHOro MaTepuana 4
Tema 1.1 Teopetnueckue 3aHATUA 2
OcHoBHbIe MOHATUSA U | 1 Cocras BemecTBa. XUMHYECKHe 31eMeHThl. CIOCOObI CYIIECTBOBAHUS XUMHUECKUX DJIEMEHTOB: 2
3aKOHbI XUMHH aTOMBI, ITPOCTHIE U CIIOXKHBIE BEIIECTBA. BeniecTBa MOCTOSIHHOTO U IIEPEMEHHOIO COCTaBa.
3aKOH MOCTOSIHCTBA COCTaBa BellecTB. BeliecTBa MOJIEKyYISIPHOTO U HEMOJIEKYIISIPHOTO
ctpoenusi. CrocoObl 0TOOpaKEHHSI MOJIEKYJI: MOJIEKYIISIpHBIE M CTPYKTYPHbIE (DOPMYIIBI;
IIapOCTEePKHEBbIE U MaciITaOHble IpocTpaHcTBeHHbIE (CTI0apTa — bpurieda) moaenu
Mouekyn. M3mepenue BemectBa. Macca aToMOB U MoOJIeKyJl. ATOMHasl €JMHHUIIA MAaCCHhI.
OTtHocuTeIbHBIE aTOMHAs M MOJIEKyJIsipHast Macchl. KonuuecTBo BeliecTBa U €IMHULIBI €T0
WU3MEPEHHS: MOJIb, MMOJIb, KMOJIb. Unciio ABoraapo. ModsipHast Macca.
BHeaynuropHas camocrosiTenibHas paboTa
KoncnektupoBanue TeKcTa yueOHUKa:
ArperatHble COCTOSIHUS BellecTBa. TBepaoe (KpUCTANTHYecKoe U aMOp(HOE), )KUIKOE U
ra3oo0pa3Hoe arperaTHble COCTOSIHUS BEIeCTBa. 3aKOH ABOTa/Ipo U €ro CleACTBUA. MOISApHBIiI 0(4)
00BEM BEIIECTB B ra3000pa3HOM cocTOSTHUU. OObeTMHEHHBIN ra30BbIi 3aKOH U ypaBHEHUE
MenneneeBa — Knaneiipona. Cmecu BeniecTB. Paznuuus Mexy cMeCIMHU U XUMUUYECKUMU
coeanHeHusIMU. MaccoBast 1 00beMHas! 10JI1 KOMITOHEHTOB CMECH.
OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI.
Coneprkanne y4eOHOT0 MaTeprana 2
Tema 1.2. Teopernueckue 3aHATHS 2
Crtpoenne atoma 1 | ATom — cioxkHas yactuua. JlokazareiabcTBa CI0KHOCTH CTPOEHUSI aTOMa: KaTOJHbIE U 1

PEHTIE€HOBCKUE JTyuH, (HOTOAIPPEKT, paluOaKTUBHOCTD, 31eKTpoaun3. [lnanerapHas Moaens aToma
3O.Pesepdopna. Ctpoenue aroma mo H.bopy. CoBpeMeHHbIE TTPeICTaBICHHs O CTPOCHHUH aTOMa.
KopnyckynspHo-BOIHOBOM Ayanu3M yacTul] MUKpomupa. CoctaB aToMHOrO siipa. HykiaoHbI:
MIPOTOHBI U HEUTPOHBI. M30TOMBI M HYKJIHBL. Y CTOMUUBOCTG sA€p. DIEKTPOHHAsE 000JI0UKa
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aTomoB. [lonsiTie 006 351eKTPOHHON OpOUTANIN U ANEKTPOHHOM oOake. KBaHTOBBIE Unca:
rJlaBHOE, OpOuTaNEHOE (MT0O0YHOE), MArHUTHOE U CIIMHOBOE. Pacmpenenenue 31eKTpoHOB 110
SHCPICTUUCCKHUM YPOBHAM, IMNOAYPOBHAM U Op6I/ITaJI$IM B COOTBCTCTBUM C TMPUHIUIIOM
HauMeHbIIeH sHeprud, npuHimnoM [laymu u npasunom I'yHna. DneKTpoHHBIE KOHGUTYpaLUH
aTOMOB XMMHYECKHX 3JIEMEHTOB. BajeHTHBIE BO3MOKHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB.
DJIeKTpOHHAs KiIacCUPHUKAIMS XUMUYCCKHX 3JICMEHTOB: S-, P-, -, f-31eMeHTHI.

Tema 1.3.
Iepunoauveckuii 3aK0H
u [lepnoanueckasn
cucTeMa XUMHYECKHX
yemenToB /1. U.
MenpesieeBa

Copnepxanue yueOHOro MaTrepuana

TeOpeTI/I‘IGCKI/IC 3aHATHUA

N

1

Otkpertue J1. . MenaeneeBsiM [lepuoandeckoro 3akona. [lepuonnueckuii 3aKoH U CTPOCHHE
atoma. M3otonel. COBpeMEHHOE MOHATUE XUMHUYECKOIO 3JIeMEHTa. 3aKOHOMEpHOCTh [.Mo3inu.
Cospemennas ¢opmynupoBka [lepuoandeckoro 3akona. [leproanyeckas cucreMa U CTPOCHHUE
atomMa. du3nyeckuil CMBICT MOPAIKOBOIO HOMEPA DJIEMEHTOB, HOMEPOB TI'PYIIBl M IIEPUOJA.
[lepuognueckoe W3MEHEHHE CBOMCTB JJIEMEHTOB: pajMyca aToMa; DSHEPIUU HOHU3ALUHU;
AJIEKTPOOTPULIATEIBHOCTU. [IpUUMHBl U3MEHEHHSI METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB
AIIEMEHTOB B IPYIIIAX M MEPHUO/IAX, B TOM YHCIIE OOJIBIINX M CBEPXOOIBIIHX.

IIpakTrueckue 3aHATUs

Otkpeitue .M. MenaeneebiM Ileproauyeckoro 3akoHa. 3HaueHUE NEPUOUYECKOTO
3aKkoHa U nepuoandeckou cucremsl .M. Menneneesa. [leproanueckas cucreMa u
cTpoeHne aroMa. GU3NUECKU CMBICIT TOPSAIKOBOTO HOMEpA AJIEMEHTOB, HOMEPOB
TPYNIbl K NEPUOA.

BHreaynuropHas camocrosiTenbHast padora:

[NoaroroBka coOOIIEHHIA:

3nauenue llepuonnueckoro 3akoHa u Ilepuognueckol CHUCTEMBI XHUMHUYECKHUX D3JIEMEHTOB
JA..MenneneeBa s pa3BUTHS HAYKH M IOHMMaHUS XMMUYECKOW KapTHHBI MUPA.

OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.

0(6)

Tema 1.4.
Crpoenue BemecTraa

CogepxaHue yaeOHOTO MaTepuana

TeopeTnueckue 3aHATHS

1

IlonsTne o0 XHMHYECKOM CBSI3W. THIBI XHMHYCCKMX CBSA3CH: KOBAJICHTHAs, WOHHAsi,
MeTaJlInueckasi 1 BogopoaHas. KoBanenTHas xumudeckas cBs3b. J[Ba MexaHuzMa oOpa3zoBaHUs
3TOH CBSI3M: OOMEHHBIN M JJOHOPHO-aKIENTOPHBIH. OCHOBHBIE TapaMETPhl 3TOTO THIA CBS3U:
JUTMHA, IPOYHOCTh, YTOJI CBA3W WJIM BaJICHTHBIN yroi. OCHOBHbIE CBOMCTBA KOBAJICHTHOM CBSI3U:
HACBIIIEHHOCTD, MOJISAPU3YEMOCTh U TPOYHOCTh. DNEKTPOOTPUIIATEILHOCTD U KIIACCH(PUKAIUS
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KOBAJIEHTHBIX CBA3EH 10 ’TOMY MPU3HAKY: MOJSPHASA U HEMOJISIPHAS KOBAJICHTHBIE CBS3U.
ITosipHOCTB CBSI3U U NOJIAPHOCTH MOJIEKYJIbl. IOHHas xuMuueckas cBsA3b. KpailHull cirydait
KOBAJICHTHOM TOJSIpHOW CBs3W. MexaHu3sM o00pa3oBaHMsS HOHHOH  cBsi3u. oHHBIE
KPUCTAJUIMYECKUE PEIIETKU M CBOMCTBA BEIIECTB C TAKUMHU KpUCTAJIaMU. MeTaiudeckas
XUMHUYecKast CBsi3b. OCOOBIN TUIT XUMUYIECKOM CBSI3H, CYIIECTBYIOIINI B METaJUIaxX | ciuiaBax. Ee
OTJINYUSA U CXOJICTBO C KOBAJEHTHON U MIOHHOM CBs3siMU. CBOMCTBA METAILIMYECKOM CBS3H..
KommiekcoobpazoBanue. [IoHsATHE 0 KOMIUIEKCHBIX cOeAMHEHUIX. KoopanHalmoHHOe Ynucio
KOMIUIEKCOOOpazoBatens. BHyTpeHHsis u BHemHsAs cdepa KomiuiekcoB. Homenknarypa
KOMIUIEKCHBIX COEMHEHUN. 11X 3HaueHue.

Bneaynuropnas camocrostensHas pabora 0(4)
KoHcnektupoBaHue TeKCTa yIeOHUKA:
Tumbl KPUCTALTUYECKUX PEIIETOK Y BEIIECTB C 3TUM THIIOM CBSI3U: aTOMHBIE i MOJIEKYJISIPHBIC.
Meramnueckie KpUCTAUIMUECKHE PEIIETKM W CBOWCTBA BEUIECTB C TAKUMM KPUCTAJUIAMH.
Bonoponmnas xumudeckas CBsi3b. MexaHU3M 00pa3oBaHUsi Takod CBs3u. Ee kmaccuduxars:
MEXMOJIEKYJIIpHAs U BHYTPUMOJICKYJIIpHAs BOJAOPOAHBIEC CBS3H. MOJEKYJISApHbIE KPUCTAIITMYECKUE
pemieTku s 3TOTO Tuma CBsi3u. Du3NYecKue CBONCTBAa BEIIECTB C BOJOPOJHOW CBSI3BIO.
buonornueckas posib BOJOPOJIHBIX CBsI3ed B OpraHu3aluu CTPYKTYp OwuomnonumepoB. Enunas
MpUPOJa XUMHUYECKUX CBSI3CH: HAJIMUYME PA3TUYHBIX THIOB CBS3€H B OJHOM BEIECTBE, MEPEXO/T
OJIHOTO THUTA CBSI3U B ApYyroul u T. m. ®u3nyeckue CBOMCTBA BEIIECTB C 3THUMH KPUCTAJUTHUYECKUMU
pelieTKaMu.
OTBeTHl Ha KOHTPOJIbHBIE BOIPOCHI.
Temal.5. Copnepxanue yueOHOro MaTepuana 6
JIicrepcHbIe CHCTeMbI | 1 COPCTHICCKHUE 3aHITH 2

1 | [lonsatue o nucnepcHbIX cuctemax. Kinaccudukaims TUCIIEPCHBIX CUCTEM B 3aBUCUMOCTH OT
arperaTHoOro COCTOSIHMSI TUCIIEPCUOHHON Cpebl U AUCTIEpCHON (ha3bl, a TakKe MO pazMepy uxX
yactull. ['py0oancnepcHble CUCTEMBI: 3MYJIbCUU U CYCIIEH3UH. TOHKOIUCTIEPCHBIE CUCTEMBI:
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KOJIJIOUHBIC (30JIU ¥ T'eJIN) U UICTUHHBIC (MOJICKYJISIPHBIC, MOJICKYJISIPHO-UOHHBIC U HOHHBIE).
Oddext Tunmans.

Koarynsmust B KoJuongHbIX pactBopax. CuHepesuc B resix.. CuHepesuc Kak ¢paxTop,
OTIpEeAeIAIONINN CPOK TOJHOCTH MPOAYKLIMU HA OCHOBE reseid. CBepThIBaHUE KPOBU Kak
OMOJIOTHYECKU CHHEPE3HC, €r0 3HAYCHHE

BueaynuropHas camocrositesnibHas paboTa 0(4)
IToaroroska coOOIIEHUN:
3HaueHUe TUCIIEPCHBIX CUCTEM B JKUBOHM M HEXKUBOU NMPUPOJAE U MPAKTHUECKOHN KU3HH YEJIOBEKA.
DOMyJbCUU U CYCIIEH3UU B CTPOUTENLCTBE, MUIIEBON U MEIULIMHCKON MPOMBIIIUIEHHOCTH, KOCMETHKE.
buonornueckue, METUIIMHCKUE U TEXHOJIOTUYECKUE 301U, 3HAUYEHHUE TelIel B OPraHU3alluu KUBOM
Marepuu. buonornyeckue, MUIIEBbIC, MEIUIIMHCKUE, KOCMETHYECKUE TeIIN
OTBeTHl HA KOHTPOJBHBIE BOTIPOCHI.
Tema 1.6. Copepxanue yueOHOro MaTepuaa 6
Xumuueckne peakuun | T€OpeTHUIECKUE 3aHATHS 2
1 | Knaccudukanus XuMHUeCKUX peaklii B OpraHM4ecKol 1 Heopranuieckon xumuu. [lonsrue o
XUMUYECKON peakiuu. Peakiuu, uayme 03 N3MEHEHHs] KaYeCTBEHHOTO COCTaBa BEIIECTB:
AJUIOTPOIH3AIUS U U30MEPHU3ALIHSL.
2 | Peakuuu, uaymme ¢ K3MEHEHHUEM COCTaBa BEILECTB: 110 YUCILY U XapaKTepy pearupyoimx u
00pa3yromuxcs BEMecTB (Pa3ioKeHHs], COeTMHEHUS, 3aMeIlleHs], 00MEeHa); 10 U3MEHEHHIO
CTeNeHel OKUCIIEHHUS AIIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE U HEOKUCITUTEIHHO-
BOCCTaHOBUTENBHBIE PEAKIIMN); TIO TEIUIOBOMY 3 (HeKTy (9K30- U DHAOTEPMUYECKUE); 1O (a3e
(roMoO- ¥ TeTepOreHHBIE); M0 HAIIPaBJICHUIO (0OpaTHUMbIE 1 HEOOpATUMBIE); TIO UCIIOIB30BAHUIO
Karajau3aTopa (KaTaJIUTUYECKHE M HEKaTAIUTUYECKHE); 10 MEXaHu3My (paJuKajbHBIE,
MOJIEKYJIIPHBIE M HOHHBIE). BEpOATHOCTh MPOTEKAHUsI XUMUYECKUX peakiuii. BHyTpeHHs s
SHEprus, SHTANBIMHUA. TermnoBoi 3h(HEeKT XUMUUECKUX peakiuii. TepMOXUMHUYECKHUEe ypaBHEHUSI.
CrannapTHas PHTANBIUS peakiuii 1 oOpa3zoBanus BemecTB. 3akoH I'. U. ['ecca u ero cienctausi.
OHTpoOnus.
[IpakTrueckue 3aHATHS 2
1 | Peaxumu, niaymme ¢ 06pa3soBaHNEM OCaJIKa, ra3a MM BOJIbI
BueaynutopHas camoctosiTenbHasi paboTta 0(4)

KoncnektupoBanue TekcTa yueOHuUKa:

CxopocTtb xumuueckux peakuuid. [Tonsitue o ckopoctu peakuuii. CKOpoCTh TOMO- U F€TEPOTreHHOM
peakuuu. DHeprusi akTuBauu. GakTophl, BIUSIONIME HA CKOPOCTh XUMUYeCKoW peakiuu. [Ipupona
pearupytromux BemecTB. Temmneparypa (3akon Baut — [Nodda). Konnenrpamus. Karanuzaropsr u
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KaTajin3: TOMO- M T€TEPOTrCHHbIN, X MeXaHUu3Mbl. DEepMEHTHI, UX CPaBHEHUE C HEOPTraHUYECKUMHU
KaTaju3aTopaMy. 3aBUCHUMOCTb CKOPOCTHM  pEaKkIUil OT IOBEPXHOCTU  COIPUKOCHOBEHUS
pearupyronux BeniecTB. OOpaTUMOCTh XMMHYECKHUX peakiuii. XuMuueckoe paBHoBecue. [loHsaTre o
XMMHUYECKOM paBHOBeCHU. PaBHOBECHbIE KOHLEHTpaluu. JJMHAMUYHOCTh XUMHUYECKOIO PaBHOBECHS.
@DakTOophl, BIAUSIONIME HA CMEILIEHUE PABHOBECHUS: KOHILIEHTpAlUs, JaBJICHHUE, TeMIlepaTypa (MPUHIIUIL
Jle llaTtense).

OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI.

Tema 1.7.
PacTtBOpBI

Conepixanue yaeOHOro MaTepHasia

TeopeTnueckue 3aHATHS

1 |Ilonstne o pactBopax. DuU3HKO-XUMHUYECKas TMPUPOJA PACTBOPEHUS UM  PaCTBOPOB.
B3aumopeiicTBre pacTBOPHUTEIIS U PACTBOPEHHOTO BellecTBa. PacTBOpUMOCTD BEIIECTB.

2 | CiocoObI BeIpaKeHUS KOHIIEHTPAIUK PACTBOPOB: MACCOBasl IOJISI PACTBOPSHHOTO BEUIECTBA
(TporeHTHAsT ), MOJIIPHASI.

3 | Teopus 351eKTPOIMTUUECKON Tucconany. MexaHu3M AUCCOLUAIMM BEIIECTB C Pa3InYHbIMU
TUIIAMH XUMUYECKUX CBs3eil. BKiiaa pycckux ydeHbIX B pa3BUTHE IPEACTaBIECHUH 00
AIIEKTPOJIUTUYECKOW quccounanuu. (OCHOBHBIE IMOJIOKEHHUSI TEOPUU  DIIEKTPOJIUTUYECKON
nucconranuu. CTeneHb MEeKTPOIUTUYECKON TUCCOUAMU U (PAKTOPhI €€ 3aBUCUMOCTH.
CunpHble U cpeHUE 2IEKTPOIUTHI. [ucconnanus Boasl. Bonoponssiil nokasarens. Cpena
BOJIHBIX PAaCTBOPOB 3JIEKTPOJIUTOB.

Peakiiun oOMeHa B BOJHBIX PacTBOpax 3JIEKTPONUTOB. [ 'naponu3 kak 0OMEHHBIH mporecc.
HeoOpaTumpblil ruipoan3 opraHMyeckiX 1 HEOPraHMYeCKUX COETUHEHNH U ero 3HaueHHe B
NPAaKTUYECKOH 1eATeNbHOCTH yesioBeka. OO0paTuMblil ruponan3 coseil. CTyrneH4yaTblil TuapoiIns3.
[TpakTHyeckoe NpUMEHEHUE THIPOIN3a

[IpakTueckue 3aHATHS

1 | [IpuroTtoBneHue pacTBOPOB Pa3IUYHBIX BUJIOB KOHIIEHTPAIIH.

Tema 1.8.
OxucaurebHO-
BOCCTAHOBHUTEJIbHbIE
peakumu.
DINEeKTPOXMMHUYECKUE
npouecchl

Conepxxanue yuaeOHOro MaTepHaia

TCOpeTI/IquKI/IC 3aHATUA

1 | OxucnuTenpbHO-BOCCTAaHOBUTENIbHBIE peakiuu. CTeneHb OKUCIeHHs. BoccTaHOBUTENH W
okucnutenu. OKUCIEHWE W BOCCTAHOBJIEHHE. BakHelllne OKUCIUTEIM U BOCCTAHOBUTEIHM.
BoccraHoBUTENBHBIE CBOMCTBA METAUIOB — MPOCTBIX BeECTB. OKHUCIHUTENbHBIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBA HEMETANIOB — MPOCTHIX BELIECTB. BoccTaHOBUTENBHBIE
CBOICTBa BEILIECTB, 00pa30BAHHBIX ATEMEHTAMHU B HU3LICH (OTPUIIATENIbHOM ) CTENEHUOKUCICHUSI.
OxucIuTeNbHBIC CBOMCTBA BEMIECTB, 00PA30BAaHHBIX 3JIEMEHTAMH B BHICIICH (TIOJIOXKHUTEIHLHOMN)

crerneHn okucieHuss. OKUCAUTENbHBIE U BOCCTAHOBUTEIILHBIE CBOMCTBA BCIICCTB, 06pa3OBaHHI>IX
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JJIEMEHTAMHU B MPOMEXKYTOYHBIX CTENEHSIX OKHUCIeHHs. Kiaccudukanus OKHCIMTENBHO-
BOCCTAHOBHTEIIPHBIX pEaKIHuid. Peaknum MeXaTOMHOTO W MEXMOJEKYISIPHOTO OKHCIICHUS -
BOCCTaHOBJICHU. PeaKI_II/II/I BHYTPUMOJICKYJIAPHOI'O  OKHCJIICHHUA-BOCCTAHOBJICHU. PeaKL[I/II/I
CaMOOKHCIICHHSI-CAMOBOCCTAHOBJICHHUS  (AMCHPONOPIIMOHUPOBaHUsA). MeETonbl  COCTaBICHHS
YPaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. MeTronq ayeKTpoHHOro OanaHca.
BnusiHue cpempl Ha NMPOTEKaHWE OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX IPOLECCOB DIEKTPOIH3
pacIuIaBoB ¥ BOJHBIX PACTBOPOB AIEKTPOIUTOB. XUMUUYECKHNE UCTOYHUKHU TOKA. DJIECKTPOIHbBIC
HNOTEHIHUANBI. P cTaHIapTHBIX 3IEKTPOAHBIX MOTEHIUAIOB (JIEKTPOXUMHUYCCKHN P
HaIpPsDKEHUN METAJLIOB).

BueaynuropHas camocrosiTenbHas paboTa 0(4)
[Toaroroska cooOOIIEHUN:
["asibBaHMYECKHE AIEMEHThl U MPUHIUIBI X paboThl. COCTaBJICHHE TajJbBaHMUYECKHX SJIEMEHTOB.
OO0Opa3oBaHre TalbBaHUYECKUX Iap IPH XUMHYECKHX IIpoleccax. | aJbBaHHMYECKUE JIIEMEHTHI,
NPUMCHSICMBIE B JKM3HH: CBHHIIOBAas aKKyMYJISATOpPHas OaTapes, HHKEIb-KaJIMHEBBIE Oarapew,
TOIUIMBHBIE  3JIeMeHThI.  IIporecchl, mpoucxoidiiue Ha Karojle U aHojA€. Y paBHEHUS
ANEKTPOXUMUUYECKUX TPOLECCOB. IDJIEKTPOJU3 BOJHBIX PACTBOPOB C HHEPTHBIMH 3JICKTPOJIAMH.
DJIEKTPOIN3 BOJHBIX PACTBOPOB C PACTBOPUMBIMU dIieKTpojamu. [IpakTuueckoe mnpUMEHEHUE
ANEKTPOIU3a.
OTBeTHl Ha KOHTPOJIbHBIE BOMPOCHI.
Tema 1.9. Cogepxanue yaeOHOT0O MaTepuana 8
Knacendukanus TeopeTnueckue 3aHATHS
Bem(;c:;;g[:;nme 1 | Knaccudukanus Heopranmueckux BemiecTB. [IpocTeie u crmokHble BemecTBa. OKCHUIBI, UX

kinaccupukanusa. ['uapokcuapl (OCHOBaHUS, KHCIOPOJCOAEPXKALIUE KHCIOTHI, aM(pOTepHbIE
rupokcusl). Kucnotel, ux knaccugukanus. OcHoBanus, ux kiaccupukanus. Conu cpeqHue,
KHCJIBIE, OCHOBHBIE U KOMIUIEKCHbIE. MeTaiel. [lonoxeHne MeTamioB B NEPUOINYECKON
cHUCTeME M OCOOEHHOCTH CTpPOEHHUS MX aTroMmoB. lIpocTele BemiecTBa — METaJIbl: CTPOEHUE
KPHUCTAJUIOB U METAJUTMYECKAsE XUMUYECKasl CBSI3b.

2 | O6mume pu3nveckre CBOWCTBA METAJJIOB M IX BOCCTAHOBUTEIIBHBIC CBOMCTBA: B3aUMOJICHCTBUE C
HeMeTalaMu  (KUCJIOPOJIOM, TalloTeHaMH, CEepOi, a30TOM, BOJOPOAOM), BOAOW, KHCIOTaMH,
pacTBOpaMH COJIeH, OpraHUIECKUMHU BEIeCTBAMH (CITUPTAMH, TaJIOTeHATKaHaMHU, (DEHOJIOM,
KHUCJIOTaMH), IET0YaMH.

3 | Okcubl ¥ THAPOKCHIBI METAIIIOB. 3aBUCUMOCTh CBOMCTB 3THX COCJAMHEHHM OT CTCIICHEH
OKHCJICHUSI METAJUIOB. 3HAYEHHUE METAJJIOB B IIPUPOJIE U )KM3HU OpraHu3MoB. Hemerasbl.
[Tonoxxenue HemeTawioB B [leproaudeckoil cucreme, 0COOCHHOCTH CTPOCHUS UX aTOMOB.
DIEKTPOOTPUIIATEILHOCTD. biiaropoHbie ra3pl. DIEKTPOHHOE CTPOCHUE aTOMOB OJIarOpOaHBIX
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ra3oB M OCOOCHHOCTHM HUX XUMHUYECKMX M (PU3NYECKUX CBOWCTB. Hemeramnsl — mpocThie
BeleCTBA. VX aTOMHOE W MOJEKYISIPHOE CTpOeHuEe UX. AsuioTponus. XUMMUYECKHE CBOMCTBA
HeMeTa/1oB. OKHUCIIUTENbHBIE CBOMCTBA: B3aUMOJAEWCTBHE C METalIaMHU, BOJOPOIOM, MEHEe
3JEKTPOOTPULATEIBHBIMA HEMETAJIJIAMHU, HEKOTOPBIMU CJIIOKHBIMH BELIECTBAMU.
BoccranoButenbHbIE CBOHCTBA HEMETAJUIOB B PEAKIUAX C (PTOPOM, KHCIOPOJOM, CIIOKHBIMU
BEIIECTBAMH — OKUCIUTENSIMU (a30THOM U CEpHON KUCIOTaMU U JIp.).

[IpakTuyeckue 3aHsATHS 6
1 | Usyuenue XuMUYECKHX CBOICTB METAILIOB

BHeaynuropHas camocTosiTenibHasi paboTa 0(4)
[TonroroBka pedepartos:

Kopposus metamioB. [loHsTre KOppo3uu. XUMHUYECKass KOPPO3Us. DIIEKTPOXHUMUYECKAs KOPPO3HUSI.
Crioco0bl 3aIUTBl METAUIOB OT Kopposuu. OOmue crocoObl TOMy4YeHUs METauioB. MeTaisl B
npupojie. MeTajuryprusi ¥ €€ BUJbL: TUPO-, THAPO- U IEKTPOMETAILTYPIUs. DJICKTPOIU3 PACIJIaBOB U
PacTBOPOB COSAMHCHHI METAJIOB M €T0 MPAKTUIECKOE 3HAUCHHE.

OTBETHI Ha KOHTPOJIBHBIC BOIIPOCHI.

Tema 1.10. Coneprxkanue y4eOHOro Matepuana 14
OCHOBHBIE KJIACCHI Teoperudeckne 3aHATHS 3
HEOPraHAIECKUX U 1 | Okcuabl U aHTHAPHUIBI KapOOHOBBIX KHCIOT. HecomeoOpasyrorue u coneodpas3yronme OKCHIbI.

OpraHH1eCKuxX KucnotHble OKCH/IBI, UX CBOMCTBA. OCHOOBHBIE OKCH/IBI, MX CBOMCTBA. AM(MOTEpHBIE OKCHIbI, HX
COCIMHCHUH CBOMCTBA. 3aBHUCHMOCTHh CBOWCTB OKCHJOB METAJJIOB OT CTENEHH OKHUCIEeHHS. Kuciaorsl
OpraHuyecKrue 1 Heopranudeckue. KuciaoTel B cBeTe TEOPUU DIEKTPOIUTHUECKON AUCCOIUAITIH.
OO0mue CBOWCTBA KHCIOT: B3aWMOJCHCTBHE OPraHUYECKHMX M HEOPraHWYECKHX KHCIIOT C
MeTaIlaMi, OCHOOBHBIMH M aM(OTEPHBIMU OKCHJAMH M THAPOKCHUIAMH, COJSIMH, 00pa3oBaHue
CIOXHBIX 3¢UpoB. OCOOEHHOCTH CBOICTB KOHIIEHTPUPOBAHHON CEpPHON W a30THOM KHCIOT.
OcHoBaHMsI opraHuYeckre U Heopranndeckue. OCHOBAHUS B CBETE TEOPHUH AJIEKTPOIUTHIESCKOM
nuccormanuu. Krnaccudukanuss OpraHM4ecKuX W HEOPTraHMYECKUX OCHOBAaHUN. XUMHUYECKHE
CBOMCTBa MIENIOYEH W HEPACTBOPUMBIX OCHOBAaHUU. AMQOTEPHOCTh OKCHAOB U THUIAPOKCHIOB
MIEPEXO0JTHBIX METAIJIOB: B3aUMOIeHCTBHE ¢ kKuciioTamu 1 nienodamu. Conu. Kimaccuduxarus u
XUMHUYECKHE CBOMCTBA coieil. OCOOEHHOCTH CBOMCTB COJIEH OpPraHWYEeCKHX M HEOPTaHUYECKUX
KHCJIOT.
2 | l'eneTnueckas CBSI3b MEXJy KJIaCCaMH OPTaHUYECKUX M HEOPraHWMYECKUX COoeqUHECHUM. [ToHsaTHEe
O TCHETHYECKOH CBS3M W TCHETHYECKUX psAJaX B HEOPTAaHMUYECKOH M OPraHUYEeCKOW XHMHH.
I'enernueckue psiabl MeTaiuia (Ha IpUMepe KajbIlMs U jKeJe3a), HeMeTawia (cepbl U KpeMHUs),
MEPEXOHOTO dJIeMeHTa (IIMHKA). [ eHeTHYecKne pSIbl U TeHEeTUYEeCKast CBSA3b B OPraHUYEeCKOM
XUMHU. EMUHCTBO MUpa BEIIeCTB.
[IpakTuueckue 3aHATHS 6
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1 | M3ydeHne XUMHYECKUX CBOMCTB KHUCIIOT, COJICH, OCHOBAaHHUH.

2 | I'maponus conei.

HpaKTquCKoe 3aHATHUC

3 I I'eneTnueckas CBI3b MCIKAY KilaCCaMM HCOPraHUYCCKUX U OPTraHUYCCKUX COGIII/IHGHPIﬁ.

Breayauroprasi caMmocTosiTenbHas paboTa

KoHcrnektupoBanue Tekcra yaeOHHKa:

Bonopoansie coenuHenus HemeTamuioB. [lonydyenrne aMMuaka v XJa0poBO10pO1a CHHTE30M U
kocBeHHO. Pusnueckue cBoricTBa. OTHOIIIEHHUE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA
OTBeTHI HA KOHTPOJIbHBIE BOITPOCHI.

0(4)

Tema 1.11.
XHUMHSA B JKU3HHA
oo0IecTBAa

Copepxanue yueOHOro MaTepuana

12

TeopeTnueckue 3aHATHS

1 | XuMus u mpou3BOJACTBO. XUMHUYECKasl MPOMBIIUICHHOCTh U XUMHUYECKHE TeXHOJoruu. ChIpbe
JJISL XUMHYECKOU IMPOMBIIIJICHHOCTH. Bona B XHUMHYECKOU IMPOMBIIIJICHHOCTH. 3Hepms[ JIIA
XMMUYECKOTO MPOU3BOJACTBA. HayuHble NPUHIMIIBI XMMHYECKOTO IPOU3BOACTBA. 3alluTa
OKPY’KaIOIIeW Cpenbl U OXpaHa TpyAa IPH XUMUYECKOM Mpou3BojcTBe. OCHOBHBIC CTaIUU
XUMUYECKOr0 Mpou3BoJcTBa. CpaBHEHME NPOU3BOACTBA aMMUaKa M MeTaHojla. XHUMHS B
CEIBCKOM XO03sHMCTBE. XMUMH3aIUs CETbCKOTO XO3sIMCTBA U €€ HampaBieHHUs. PacTeHus u moysa,
MOYBEHHBIN TOTJIOMAIONUN KOMIUIEKC. YA0OpeHus W uX Kiaccupukanusg. XUMUYECKHE
CpencTBa 3alMThl pacTeHuil. OTpullaTeIbHbIe MOCIEICTBHS MPUMEHEHHS MECTUIINIOB U O0phOa
¢ HUMHU. XHUMH3alUsS JKUBOTHOBOJACTBA. XHMHS M DKOJOTHS. XHUMHUYECKOE 3arpsi3HEHUE
oKpykarotei cpeasl. OxpaHa rugpocdepbl 0T XUMUYECKOTO 3arpsi3HeHus. OXpaHa MOYBBHI OT
XUMHYECKOro 3arpssHeHus. OxpaHa atMochepbl 0T XUMHUYECKOTO 3arpsisHeHus. OxpaHa (uopbl
n q)aYHI)I OT XHMHUUYCCKOIO 3arpA3HCHUA. buorexHonorna m reunas HHXKXCHCPUA. Xumusa u
MOBCEHEBHAS KU3Hb yesnoBeka. [lomamnss anreka. Moromue u unctamue cpeacrsa. Cpeacrsa
00pbOBI ¢ OBITOBBIMU HaceKOMbIMU. CpeICTBa TUYHON TMTHEHBl U KOCMETHKU. XUMHUS U MHIIA.
MapkupoBKH yIIaKOBOK MUILEBBIX U TUTHEHUUYECKUX MPOAYKTOB U YMEHHE UX YATATh. DKOJIOTUS
KUuia. XUMHs U TeHETHKA YeJIOBEeKa.

BaeaynuTopHas camocTosiTeNbHas paboTa:
BelntonHeHne MHANBUYAIbHBIX IPOEKTOB:
1. Kpartkue cBeeHHs IO HICTOPUU BOZHUKHOBEHUS U PA3BUTHUS OPTaHUYECKOH XUMUH.
Kusnp u gestenbHOoCcTh A.M. byTiepoBa. OTBETHI Ha KOHTPOJIBHBIE BOIPOCHI.
2. Kayuyku HaTypanbHbIi U cuHTeTH4Yeckue. Cononumeps! (OyTaaueH-CTUPOIbHBINA KaydyK).
Bynkanuzanus kaydyka, pe3uHa 1 500HMT.
3. IIponykTel, mosyyaemble W3 HAJACMOJBHON BOJBL. ODKOJOTMYECKHE aCMEKTHl J00bIYH,
nepepadOTKU U UCIOJIb30BAHUS TOPIOUUX UCKONIAEMBIX.
4. MertaHoy, €ro MPOMBIIUIEHHOE IIOJYyYEHHE W INPUMEHEHME B IPOMBIIIICHHOCTH.

4(10)
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9.

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.

27.

buonornueckoe nencTBrE METaHOA.

Cunrerndeckue morotue cpeactsa — CMC (aeTeprenTsl), uX MPeuMyIIeCTBa K HEJOCTATKH.
buonoruueckue ¢pynkuu 6e1KoB, UX 3HadeHue. benku kak kommnoHeHT nuuy. [Ipodiaema
0EJIKOBOI'O TOJIOJAHMS U ITYTH €€ PELIECHHUS.

buorexHoorus u reHHas nHxenepuss — texHosiornu XXI Beka.

HanorexHnosorust Kak NpuOpUTETHOE HANIPaBJICHUE PA3BUTHS HAYKU U ITPOU3BOJICTBA B
Poccuiickoit denepanu

Kusnp u gesrenpHocts .M. MeHpaeneena.

«[lepuonnyeckomy 3akoHy OyJyIiee HE TPO3UT Pa3pyLICHUEM. .. »

N3oTonsl Bogopoaa.

[1na3zma — yeTBepTOE COCTOSIHUE BEIIECTBRA.

['pyboaucriepcHBIE CHCTEMBI, X KiIacCH(DHUKAIUSA | UCIIOJIb30BaHKE B TTPO(HECCUOHATLHOM
JIeATEITbHOCTH

Kocmernueckue renu.

Uctopus rurca.

[ToBapeHHas COJIb KAK XUMHUYECKOE ChIPhE.

Hcropus monmydeHust 1 MPOU3BOJICTBA AITFOMUHUSA.

Kuznb u gestenbHocTh [, JI9BU.

WuepTHbIe Uy 6I1arOpoHbIE Ta3bl

Kusnb u gestenbHocth A. M. byTneposa.

HcTopust OTKpBITHS U pa3pabOTKH ra30BbIX U HEPTIHBIX MECTOPOKaeHUN B Poccuiickoit
®denepanuu.

HedTh 1 ee TpancriopTHpoBKa Kak OCHOBA B3aUMOBBITOHOTO MEXTYHAPOIHOTO CO-
TPYJHUYECTBA

PeHTrenoBckoe M3JIy4eHHNE U €T0 UCTI0JIb30BaHUE B TEXHUKE U MEIUIIMHE.

WuepTHbIe Uy 6J1aropoHbIe ra3bl.

OxpaHa OKpyXKarolel cpeapl OT XHUMHYECKOro 3arpsisHeHusa. KoimuecTBeHHbIE —Xa-
PAKTEPUCTUKH 3arPSI3HEHUS OKPYKAIOIIEH CpeIbl.

['pyOoaucniepcHble CUCTEMBI, UX KJIacCH(QHUKAIUS U UCIIOIb30BaHKE B MPO(eccnoHaNIbHOM
JIeATETbHOCTH.

Koppo3sust MmetanioB u cnocoObl 3aIUTHI OT KOPPO3HH.

HaumenoBanue
pa3aesnoB u TeM

Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPAKTHYECKHE 3aHATHS, BHEAyIMTOPHAs

caMoCTosITeIbHAs y4eOHas padoTa 00y4yarommxcs.

0O0beM
4acoB

YpoBeHb
OCBOEHUS

1

2

4

BBenenune

Conepxanue yaeOHOro MaTepHaia

TeopeTnueckue 3aHATHS
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[Tpenmet oprannyeckoit xumuu. [loHsTHE 06 OPraHUYECKOM BEIIECTBE U OPraHMYECKONH XUMHUHU.
KpaTkuit ouepk ucTopun pa3BUTUsI OpraHMYecKoil xumMuu. Butanusm u ero kpyuienue. OcoO0eHHOCTH
CTPOEHHS OpraHnyeckux coennnenuil. KpyroBopor yriepona B npupoJe.

Pa3zpen2
Oprannyeckasi XumMust

Tema 2.1.

OcHOBHBIE IOHATHS
OpPraHuYecKoii XUMHH U
TeOpHUsi CTPOEHUS
OpPraHuYecKux
COCITHHEHHIA.

Conepxanue yyeOHOro MaTepraia

TeOpeTI/I‘IGCKI/IC 3aHATHUA

1.

Teopuss crpoenuss opranmdeckux coenuHeHuit A.M.byrneposa. Ilpennocsiiku co3naHus
Teopun crpoeHusi. OCHOBHbIE NOJIOKEHUs Teopuu crpoeHuss A.M.byrnepoBa. Xumuueckoe
CTpOEHHUE U CBOIcTBa opraHnyeckux BemiecTB. [lonarue 06 nzomepun. CriocoObl 0TOOpaKeHUs
CTpOeHHUST MOJIEKYNBI ((hopMylibl, Mojenn). 3HaueHue Teopuu A.M.ByTiepoBa s pa3BUTHS
OpPraHMYECKONM XMMHMHM M XMMHYECKHMX IPOrHo3oB. CTpoeHHe aToMma yriaepozaa. DJIEKTPOHHOE
00JaKo 1 opOuTallb, S- U p-opOUTaIN. DIEKTPOHHBIE U ANEKTPOHHO-Tpadudeckue GopMyIibl
aToMma yriepojia B OCHOBHOM U B030yx- 15 neHHoM coctosiHusIX. KoBaneHTHas Xumuueckas
CBSI3b U €€ KIaccu(UKaIus 1Mo Crioco0y mepekpbIBaHus opouTanei (c- u m-cBsi3u). [lonstue
ruOpuau3anuy. Pazauunble TUITBI THOpUIU3AMK U GOpMa aTOMHBIX OpOUTajel, B3aUMHOE
OTTAJIKMBaHUE THOPUAHBIX OpOUTaNell U MX PAaCHOJI0KEHNE B IIPOCTPAHCTBE B COOTBETCTBUU C
MUHUMYMOM 3HEpruu. ['eomeTpusi MoJIeKyI BELECTB, 00pa30BaHHBIX aTOMaMU yIJiepo/ia B
pa3NUYHBIX COCTOSHUAX TuOpuauzammu. Kiaccudukanus opraHu4ecKux COEJUHEHUH.
Knaccudukanus opraHMyecKux BEIIECTB B 3aBUCUMOCTH OT CTPOCHHUSI YTIIEPOAHOM IIETH.
[Tonstue pyHkMoHanbHON rpymnmnsl. Kinaccugukaiys opraHiyeckux BEIECTB [0 TUITY
¢yHKIIMOHaIbHOU Tpymninbl. OCHOBBI HOMEHKJIATYPhl OPraHMUECKUX BellecTB. TpuBHUaIbHbIE
Ha3BaHMA. PanlmoHanpHas HOMEHKIIATypa Kak IpeauiecTBeHHuIa HomeHknarypsl [IUPAC.
Homenknarypa [UPAC: npuHuunsl o0pa3oBaHUs Ha3BaHUM, CTAPIIMHCTBO (DYHKIIMOHAIBHBIX
rpynin, ux obo3HaueHue B npedukcax u cyhdukcax Ha3BaHUM OpraHMYECKUX BElleCcTB. THUIIBI
XMMHUYECKHX CBsI3€ B OpraHMYEeCKHX COEAMHEHHX U criocoObl uxX pa3pbiBa. Knaccudukanus
KOBAJICHTHBIX  CBsI3e 1O  JJIEKTPOOTPHUIATENILHOCTH  CBS3aHHBIX  aTOMOB,  CHOCO0Y
nepeKpbIBaHUs opOuTaneil, KpaTHOCTH, MexaHu3My oOpazoBanus. Knaccudukanus peakiuii mo
U3MEHEHHUI0O B  CTPYKType cyOcTpata (NpUCOEIMHEHHE, OTIIEIJICHHe, 3aMelleHue,
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U30MepH3alysl) U TUILY peareHTa (paaukaiabHble, HyKI€O(QHIbHbIE, 2IeKTpoduiIbHbIE). Peakunn
npucoenunenns (AN, AE), smumunupoBanus (E), 3amemenus (SR, SN, SE), uzomepusanuu.
Pa3zHOBHIHOCTH peakiyii KaXkJI0ro TUIA: TMAPUPOBAHUE U JETUAPUPOBAHUE, TaJOTCHUPOBAHUE
U JCrajoreHUpOBaHWE, THUIpAaTalus W Jerujapartainys, TUAPOTaJOreHUPOBAaHUE U
JETUIpOrajIoreHUPOBAHNE, TOJUMEpU3alMsl M IOJIMKOHJEHcalus, neperpynmnuposka. O.
CoBpeMeHHbBIE TPEJCTABICHNA O XUMUYECKOM CTPOECHUM OpPraHMYECKUX BemecTB. OCHOBHBIE
HalpaBJieHUs pa3BUTUs Teopuu ctpoeHus A. M. Bytieposa. M3omepus opraHn4eckux BELLECTB
n ee BuAbl. CTpyKTypHas H30MEpHUA: MEXKKIACCOBas, YIIEPOAHOIO CKEJIETa, IOJOKEHUs
KPaTHOM CBS3M U (PYyHKUIMOHANBHOH rpymmbl. [IpocTpancTBeHHast H30Mepusi: TeOMETpUYecKast 1
ontuueckas. [lonarne acummerpudeckoro neHTpa. buonornueckoe 3Ha4eHUE ONTUYECKON
n3oMepun. BzauMHoe BIMsHME aTOMOB B MOJIEKYJIaX OPTaHMYECKUX BEIIECTB.

Tema 2.2.
IIpeneabnbie
YIJIEBOXOPOBI

Cogepxanue yueOHOro MaTepuana

TeOpeTI/I‘leCKI/Ie 3aHATHUA

1.

['omonornueckuit psa  ankaHoB. [lonstue 00 yrieBomoponax. OCOOEHHOCTH CTPOEHUS
HpeJeNbHbIX YIJEBOJOPOJOB. AJIKaHbl Kak HpPEICTaBUTENM NpPEeAeNbHbIX YIIEBOJOPOOB.
DJEeKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOCHHWE MOJIEKYJIbl METaHa M JAPYrHX aJKaHOB.
['omonornueckuit psa u usomepus mnapaduHoB. HopmanbHOEe U pa3BETBICHHOE CTPOEHHE
yriiepoaHou uenu. HomeHknarypa ankaHOB M aJKWIbHBIX 3aMecTuTeNneil. @u3ndeckue
CBOWCTBA aJIKAHOB.

Xumudeckue cBoicTBa ankaHoB. Peakiuu SR-tuma: ranorenuposanue (padotst H. H.
CemeHnoBa), HuTpoBanue o KonoBanoBy. MexaHu3M peakiiuy XJIOPUPOBAHUS aJTKAHOB.
Peakiiuu nerunpupoBaHusi, TOPEHUS, KATATUTHIECKOTO OKUCIICHHS aikaHOB. [IpuMmeneHune u
CHOCOOBI TIOJTYYEHHS aJIKAHOB.

O6uacTi npUMeHEHUs ajnKaHoB. [IpomblluieHHbIE CIOCOOBI MOTYYEHHS AJIKaHOB: MOJTYYEHHE U3
OPUPOJHBIX HMCTOYHHKOB, KpPEKHUHI TapaduHOB, MOJYyYEeHHE CHHTETHYECKOro OeH3UHa,
razudukanms yris, TupupoBaHue ankaHoB. JlabopaTopHble crOCOOBI MONYYEHUS ATKAHOB:
cuHTe3 Bropma, nexkapOOKCHIMpOBaHME, THAPOIM3 KapOuja amoMuHUs. LluKinoankaHsl.
['omonornyeckuit psii ¥ HOMEHKJIAaTypa LUKIOATKaHOB, X ooOmas ¢opmyna. [lonstue o
HaIpsDKEHUM 1UKiIa. V30Mepus IUKIIOAJKaHOB: MEXKKIIACCOBas, YIVIEPOJHOIO CKENEeTa,
reomerpuueckas. [lomydenne u Gpusnyueckre CBOMCTBA MUKIOATKAHOB. XMMHUYECKHE CBONCTBA
uKIoakaHoB. Crienuguka CBONCTB HUKIIOAIKAHOB C MAJIBIM pa3MepoM Lukia. Peakiuu
IPUCOEANHEHNS U PAJUKAIBHOTO 3aMELEHUS.

[IpakTHueckue 3aHsATUS

1.
2.

[TomyyeHnue MeTaHa ¥ U3YYEHHE €TO CBOMCTB: TOPEHHUS, OTHOIICHHS K OPOMHOI BOJIE U
pacTBOpyY NepMaHTraHaTa Kajusl.
N3ydeHne XuMUUECKHUX CBOMCTB alIKaHOB
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BHeaynuropHas camocrosiTenibHas paboTa

KoHcnekTupoBaHue TeKCTa yueOHHKA:

KpekuHr ankaHoB, pa3jIMyHble BUIbI KPEKUHIA, IPUMEHEHHUE B IPOMBILIIEHHOCTH. [Iuponmus u
KOHBEpCHsI METaHa, U30MEpPHU3aLUs AIKaHOB AJIKaHbI B Ipupoze. OTBEThl HA KOHTPOJIbHBIE BOIIPOCHI.

0(4)

Tema 2.3.
9THJIEHOBLIE B
JHEeHOBBIE
YIJIEBOAOPOAbI

Conepixanue yyeOHOro MaTepraia

TeopeTnueckue 3aHATHS

1

['omonornyeckuil psig alKeHOB. JJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbI
JTHJIEHA U alKeHoB. ['omomnoruueckuil psaa u obmas GopMyia alkeHoB. MI3oMepus 3THIIEHOBBIX
YIIEBOJOPOAOB:  MEXKKIACCOBAsA, YIJEPOAHOIO CKEIEeTa, IIOJNIOKCHHS KPAaTHOM  CBS3H,
reomerpuueckasi. OCOOEHHOCTM HOMEHKJIATYphl ATHJICHOBBIX YIJIEBOJOPOJIOB, Ha3BaHUs
BAKHEUINIMX paaukanoB. @Pu3nyecKue CBOWCTBA AJIKEHOB. lcmosb30BaHuE BBICOKOU
PEAaKIIMOHHOHN CIIOCOOHOCTH aJIKEHOB B XMMUYECKOHM NMpoMbIluIeHHOCTH. [IpuMeHenue stuseHa
U rnpomnuieHa. [IpombliuieHHbIE CIOCOOBI MOJTYYEHHUsS! alKeHOB. Peakuuu OeruapupoBaHUs U
KPEKHHIa aJIKEHOB.

XUMHUYECKUE CBOWCTBA AQKEHOB. OIEKTPOPWIBHBIA XapakTep peaknuid, CKIOHHOCTh K
peakuusAM IMPUCOCOUHEHMs, OKHUCIEHMs, noiaumepusauuu. [IpaBuno MapkoBHHKOBA U €ro
AJIEKTPOHHOE 000CHOBaHUE. Peakiuy rajoreHnpoBaHus, THIpOraloreHUpOBaHMsl, THIpaTalluu,
ruapupoBanusa. Mexanusm AE-peakumii. Ilonstne o peakuusax noiaumepusanuu. I'opeHune
AJKEHOB. Peakiuy OKMCIEHUS B MATKHUX U KECTKUX yclaoBUsAX. Peakius Barnepa u ee 3HaueHue
Ui OOHapy>KeHHsl HEeIpeJeNbHBIX YIJIeBOJOPOJOB, MNoiydeHus riukosiedl. [Ipumenenue u
CrocoObI MOJTy4YeHUsI aIKeHOB. JIabopaTopHbIe CITOCOOBI MOTYyUEHUST ATKEHOB.

Ankanuensl. IloHatne u kinaccudukanyss OUEHOBBIX YIJIEBOJOPOJOB IO B3aUMHOMY
pacIloIOKEHUIO  KpaTHBIX  CBsize B Moisiekyle. OCOOEHHOCTM  BJIEKTPOHHOIO U
IIPOCTPAHCTBEHHOT'O CTPOCHUS CONPSDKCHHBIX JUEHOB. [IOHATHE O T-3JEKTPOHHOW CHCTEME.
HomeHnknarypa 1MeHOBBIX yIiieBo10po10B. OCOOEHHOCTH XMMUYECKUX CBOMCTB COMpPSIKEHHBIX
JMEHOB KAaK CIEJICTBHE HX OJJIEKTPOHHOro cTpoeHus. Peaknmm 1,4-mpucoennHeHus.
[Momumepusanust aueHoB. CrocoObl TOJTYYEHHs IUEHOBBIX YriieBoaoponoB: pabotel C. B.
Jlebenesa, nerunpupoBaHue ajnkaHoB. OCHOBHBIE TOHSATHUS XUMHUHU BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUN (HAa MpuUMEpe NPOAYKTOB NOJMMEPHU3ALMM aJKEHOB, QJIKaAHUEHOB M HX
raJIOTeHIIPOU3BOIHBIX ). MOHOMED, MOJIUMED, peaKkius NOJTUMEPU3AINH, CTETIEHb
MOJIMMEPU3ALUHU, CTPYKTYPHOE 3B€HO. THIIBI MOMMMEPHBIX LIENEH: JIMHENHBIE, PA3BETBICHHBIE,
cuuTele. [IoHsATHE O CTepeoperysIpHbIX MOJUMEpax.

[IpakTHueckue 3aHATUS

1

[Tony4yenue 3THIIeHA JeruapaTaliel 3TUIOBOrO CIIUPTA, 03HAKOMIIEHHE ¢ XUMUYECKUMHU
CBOMCTBaMH 3THJIEHA.
N3ydeHne XuMHYECKUX CBOMCTB JUEHOBBIX YIIIEBOIOPOIOB.
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BreaynuTopHas camocTosiTesbHas padoTta

IToaroroska coOOIIEHUN:

[Tonumeps! TepMoOIIaCTUYHBIE U TepMOpeakTuBHbIE. [IpecTaBienue o miacTMaccax u 3JacTOMEpax.
[TonuaTHIIEH BBICOKOTO M HHU3KOTO JIABJICHHS, €0 CBOMCTBAa M NpuMeHeHwue. [lomumponuieH, ero
NPUMEHEHUE U CBOMCTBA. [anoreHcoaepkamiye moaumMepsl: TedonH, moauBUHUIXIopUA. OTBETHI Ha
KOHTPOJIbHBIC BOIIPOCHI.

0(4)

Tema 2.4.
AlleTHJICHOBBIE
YIJIEBOAOPOAbI

Copepxanue yueOHOro MaTepuana

TeopeTnueckue 3aHATHS

1 ['omonoruyeckuii psjl aTKUHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE alleTUJICHA U
Ipyrux ajkuHOB. ['omonormyeckuii psinm u obmas ¢opmyna ankuHoB. Homenknatypa
AlETUJICHOBBIX YIUIEBOJAOPOAOB. M30Mepusl MEXKIACCOBasi, YIIEPOJHOIO CKEJIETa, MOJIOKEHUS
KpPaTHOU CBSI3U.

2 XUMHYECKUE CBOMCTBA U MPUMEHEHUE aNKUHOB. OCOOEHHOCTH peakLuil MPUCOETIUHEHUS 110
TPOMHOW  yriepona-yriaeponHor cBasu. Peakuus Kydeposa. IlpaBuno MapkoBHUKOBA
IPUMEHUTENIBHO K aneTuiieHaM. [1oJBIKHOCTh aTOMa BOAOPOAA (KUCIOTHBIE CBOWCTBA
ankuHoB). Okucnenue aakuHoB. Peakius 3enunckoro. [Tonyuenue ankunos. [lomyuenue
alleTUIeHa MMPOJIU30M METaHa M KapOUTHBIM METOJIOM.

HpaKTI/IquKI/IC 3aHATUA

1 [Tonyuenue anerusneHa u3 kKapOuaa Kaablus, 03HAKOMJIEHHE C XUMHUYECKUMHU CBOMCTBAMHU
aleTHIeHa
Metompl OTYyYeHUSI U XUMHUYECKHUE CBOMCTBA aJTKUHOB.

Bueayautopnasi camoctosiTenbHasi paboTa

KoHcnekTupoBaHue TeKCTa yueOHUKaA:

[TprMeHeHne aleTHIIEHOBBIX YIiieBoA0po0B. [lonuBuHMmaneTar.
OTBeThl Ha KOHTPOJIBHBIE BOITPOCHI.

0(4)

Tema 2.5

Cogepxanue yaeOHOTO MaTepuana

TeopeTnueckue 3aHATHS

N




ApomaTuyecKkue
YIJ1€BOAOPOAbI
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['omosiornueckuit psii apeHoB. beH30s1 Kak mpeACcTaBUTENb apeHOB. Pa3BuTHE NMpecTaBiIeHUNA O
ctpoeHnn OeH3osia. CoBpeMEHHBIE NPEICTaBICHHUS 00 3JIEKTPOHHOM M MPOCTPAHCTBEHHOM
cTpoeHnn Oenzona. OOpazoBaHWEe apoMaTUYEeCKOW m-cUcTeMbl. ['omonoru OeH3oma, WX
HOMEHKJIaTypa, obOmas ¢opmyna. Homenknarypa sl AM3aMeIlIeHHBIX MTPOU3BOJHBIX OEH30a!
OpTO-, M€Ta-, apa-pacIoyokKeHue 3amecTuTenell. @U3nyecKkue CBONCTBA apeHOB. XUMUYECKUE
cBoiicTBa apeHoB. [Ipumepbl peakiuil 37eKTPOGUIBLHOIO 3aMEIICHMs: TallOTeHUPOBAHUSA,
ankunupoBanus (karammzaropel Ppupens — Kpadrea), HuTpoBaHUS, CyIbOUPOBAHHS.
Peakuuu ruapupoBanus U NpUcOeIUHEHUs XJopa K 6eH3omy. OcoO0EHHOCTH XUMHUYECKUX
CBOWCTB roMoJIOTOB OeH3011a. B3anMHOe BIUsIHEE aTOMOB Ha IIPUMEPE TOMOJIOTOB apEHOB.
OpueHTanus B peakuusx dekTpopmibHoro 3amemienus. Opuenrtantsl | u Il pona.

[IpakTrueckue 3aHATUS
MeTo/b1 OJTy4eHHE U XUMUYECKUE CBOMCTBA OeH30Ma. ['oMonoruueckuii psii apeHoB
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BreaynuTopHas camocTosiTebHas padoTa 0(4)
BrinosiHeHue ynpaxHeHUi:
CocraBienue 1 Ha3BaHue GOPMYII IpeAeTbHBIX, HEMPEAETbHBIX, APOMAaTHUYECKUX YIIIE€BOAOPOIOB.
[TonroroBka coobmenuii: IlpuMenenue U modydeHHe apeHoOB. [IpupojHble HCTOYHHKHU
apoOMaTHUYECKUX YIJIEBOJOPOJIOB. ApoMaTu3alys @JIKaHOB M LMKIOAIKAHOB. AJIKMIMPOBaHUE
OeHzona.
OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI.
Coneprkanue ydeOHOro Marepraia 4
Tema 2.6. Teopernueckue 3aHATUA 2
Ipuponnbie ucrounuku | 1. | Hedprs. Haxoxnenme B mpupome, coctaB W (U3MYeCKUe  cBoiicTBa  HedTH.
yrii€esoaopoaos TormumBHO3HepreTHUeckoe 3HavueHwe Hedtu. IIpombinuieHHas mepepaboTka  HETH.
Pextudukanus HedTH, OCHOBHBIC (Ppakiuy €€ pa3leleHus, UX HCIOJIb30BaHHe. Bropuynas
nepepaboTka HeTenpoaykToB. PekTrdukaius MazyTa Ipyu yMEHBIIEHHOM JAaBlieHuu. KpekuHr
HepTenpoAaykToB. Paznuunble Buabl KpekuHra, padotsl B.I'.IllyxoBa. M3omepusanus ankaHoB.
AJKUIMPOBAHUE HETIPEACTbHBIX YIIIEBOAOPOIOB. PUPOAHBIN U MOMYTHBIN HeTAHOI ra3bl.
CpaBHeHuE cocTaBa IPUPOJHOTO U MOIYTHOIO ra30B, UX IMPAKTUYECKOE UCII0JIb30BAHUE.
BHeaynuropHas camocrosiTenbHas paboTa
[ToaroroBka pedepaTos:
Pudopmunr nHeprenponykron. KauectBo aBToM0oOUIBEHOTO TOTUHMBA. OKTaHOBOE 4yricio KameHHbIH 0(4)
yroJib. OCHOBHbIE HaNpaBJIEHUS HCIOIb30BaHUs KaMeHHOro yriis. KokcoBaHne KaMeHHOTo YTJif,
Ba)KHEWILIME MPOJIYKTHI 3TOTO MpoIlecca: KOKC, KAMEHHOYTOJIbHAsI CMOJIa, HAaJCMOJIbHASI BOJIA.
CoennHeHus, BblIEIsIEMble U3 KAMEHHOYTOJIbHOM cMoJibl. OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.
Copepxanue yaeOHOTO MaTepuana 6
Tema 2.7. TeopeTnueckue 3aHATHS 2
I'mapokcuiabHbIE 1 Crtpoenue u knaccuduxanms cnuptoB. Knaccudukaiys CiupToB MO TUITY YTIEBOIOPOIHOTO
COCIMHEeHUS pajnuKana, Yuciay THIAPOKCUIIBHBIX TPYIII U TUITY aTOMa yIJIepo/ia, CBI3aHHOTO C

TUAPOKCUIIBHOM TPYIIION. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHNUE T'MIPOKCUIIBHOM
rpynnsl. BausHue crpoeHns cnupToB Ha UX (GU3NYecKUue CBOWCTBA. MeXMONeKyspHast
BOJOPOJHAs CBs3b. | 'OMOIOrNYeCKUi psAll MPEENIbHBIX OHOATOMHBIX cIMpTOB. M30Mepus u
HOMEHKJIaTypa aJIkaHOJIOB, UX 001mas ¢popmyina. OKUCIEHNE U OKUCIUTEIBHOE IETHAPUPOBaHNE
cnupToB. CriocoObl moyyeHus cuupToB. ' naponu3 ranoreHankanoB. ['uaparaius alkeHoB,
YCJIOBHS €€ MpoBeaeHus. BoccTaHoBneHNEe KapOOHWIBHBIX coequHeHni. OTAeIbHbBIC
IIPEJICTaBUTENN AIKaHOJIOB
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XUMHYECKUE CBOWCTBA alKaHOOB. PeakiionHas ciocoOHOCTh MpeesIbHBIX 0JTHOATOMHBIX
cuptoB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB OPraHU4E€CKUX U HEOPTaHUYECKUX.
coenuHeHUH, coaepxkamux OH-rpynmy: kucnor, ocHOBaHUH, aMPOTEPHBIX COSTUHECHUH (BOJIBI,
cnuptoB). Peakiuu, moaTBepkarolue KUCIOTHBIE CBOMCTBA cIUPTOB. Peakuiuu 3aMenieHus
THJIPOKCUIIBHOM Ipymiibl. MeXMOeKy sipHas IerHIpaTalis CIupToB, YCI0BUS 00pa3oBaHuUs
npocThIX 3QupoB. CoKHBIE 3PUPHI HEOPTaHUUECKUX U OPIaHUYECKUX KHUCIIOT, PEaKIuu
TepUPHUKAIHH.

MHoroaroMHsble ciupThl. MI30Mepus 1 HOMEHKIIATypa IPEICTaBUTENIEH IBYX- U TPEXaTOMHBIX
cnupToB. OTNeNbHbIE IPEACTaBUTENN: STUIICHIVIMKOIIb, TIIMLEPHUH, CIIOCOOBI UX MOTY4YEHUs,
IIPaKTUYECKOE IPUMEHEHUE.

OCco00EHHOCTH XUMHYECKHUX CBOMCTB MHOTOaTOMHBIX CIIMPTOB, UX KAYCCTBCHHOC O6H3py>K€HI/Ie.

®eHou1. DIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE (peHoua. B3aumHoe BiusiHuE
apoOMaTHYECKOI0 KOJblla ¥ THIPOKCHIIBHOM rpynibl. XMMUYECKUE CBOWCTBA (heHOJIa KaKk
(GyHKLUS ero XMMHYecKoro crpoeHusi. bpomupoBanue enosna (kayecTBeHHas peakiys),
HUTpPOBaHUE (MMKPUHOBAs KMCIIOTA, €€ CBOMCTBA U NpuMeHeHue). OO6pa3zoBaHKEe OKpaIIEHHBIX
KOMIUIEKCOB ¢ HOHOM Fe3+..

[IpakTueckue 3aHATHS

1
2

I/I3y‘{eHI/IC XUMHYECKHX CBONCTB OJTHOATOMHBIX 1 MHOI'OATOMHBIX CIIUPTOB.
I/I3y‘{eHI/IC XUMHYECKHX CBONCTB q)eHOJ'Ia.

BHeaynuropHas camocrosiTenbHas paboTa

IToaroroBka cooOIIEHMI:

Crneuuduueckre ciocodbl MoIy4YeHHs 3TUI0BOTO cuprta. dusnonoruyeckoe AecTBUE ITaHONA.
KoHcniekTupoBaHue TeKCTa yIeOHUKA:

[Tpumenenue ¢enona. [lonydenue peHona B MpOMBIIITICHHOCTH.

OTBGTBI Ha KOHTpOJ’IBHI)Ie BOHpOCBI.

0(4)

Tema 2.8.
AJIblIeFl/IIIbl U KE€TOHBI

Cogepxanue yaeOHOT0O MaTepuana

TCOpeTI/IquKI/IC 3aHATUA

1

['oMonoruyeckue psasl ajabAeTHAOB U KETOHOB. [ToHSITHE 0 KAPOOHUIBHBIX COSAMHECHHUSIX.
DIIEKTPOHHOE CTPOEHUE KapOOHMIILHOM Tpynmbl. M3oMepust 1 HOMEHKIaTypa albIerHuI0B U
KeTOHOB. DPU3NYECKue CBOWCTBA KapOOHWIBHBIX coenHeHUH. [lomyueHne kapOOHMITEHBIX
COCTMHEHU I OKUCJICHHEM CIUPTOB, THAPATAINEH aJJKMHOB, OKUCIICHUEM YTJIEBOIOPOIOB.
OTtaenpHBIC MIPEICTABUTENH aJIbJACTUAOB U KETOHOB, CIIEIU(PUIECKHE CITIOCOOBI UX MOIYUYCHUS U
CBOMCTBA.

XVMHYECKUE CBOWCTBA aJIbJICTHIOB U KETOHOB. PeakiimoHHas CiocOOHOCTh KapOOHMITBHBIX
COEIMHEHUI. Peakiny OKHCIIEHHsI allbJIETU/10B, KAUECTBEHHBIE PEAKIIMHU Ha AJIbICTUAHYIO
rpymny. Peakiiuy noimkoHaeHcanuu: oopazoBanue peHoa0(hopMalbIeTHAHBIX CMOJL.
[IpumeneHue u morydeHue KapOOHMIIbHBIX COSTUHEHUH.
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HpaKTI/I‘IGCKI/Ie 3aHATHUA

1

N3ydeHne XuMUUEeCKUX CBOMCTB ajlbJETUI0B.
M3yyeHne XuMHUYECKHUX CBOMCTB KETOHOB

BueaynutopHas camocrositenbHasi pabota

[ToaroroBka pedeparos:

[TprMeHeHre abIETHIOB M KETOHOB B OBITY U MPOMBIIIUICHHOCTH. AJIBICTH/IBI M KETOHBI B IPUPOJIC
(3¢upnbIC Macia, EPOMOHBI).

OTBeThI Ha KOHTPOJIBHEIE BOITPOCHI.

0(4)

Tema 2.9.
Kap6oHoBble KHCI0TBI
M WX MPOU3BOJIHDbIE

Cogepxanue yueOHOro MaTepuana

~

TeopeTnueckue 3aHATHS

1

['oMoNOruYecKuii  psifi MPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [loHsTHE O
KapOOHOBBIX KHCIIOTaX W WX KIacCHU(UKaIUsA. DIESKTPOHHOE W IMPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCHIILHOW TPYIIIBL. [ OMOJIOTHYECKUH PSIJT PEIETBHBIX OJTHOOCHOBHBIX KApOOHOBBIX
KHCJIIOT, ux HOMCHKIJIaTypa nu HN30MCpUs. MC)KMOJICKYJISIpHI)IC BOOOPOJIHBIC CBs3H
KapOOKCHIIbHBIX TPYIII, UX BIMSHUE HAa (PU3NYECCKHE CBOWCTBA KAPOOHOBBIX KUCIOT

XUMHUECKHE CBOMCTBA KapOOHOBBIX KHCJIOT. Peakuuu, WUTIOCTPUPYIOIIUE KUCIOTHbIE
CBOMICTBA M UX CpaBHEHHME CO CBOWCTBaMU HEOpraHmyeckux kucior. OOpazoBaHue
(GYHKLIMOHATIBHBIX MPOM3BOJHBIX KapOOHOBBIX KUCIOT. Peakiuu srepupukanuu. AHTUAPUABI
KapOOHOBBIX KHCJIOT, UX IOJIydeHue U npuMeHeHne. CrocoOsb! mosyueHus KapOOHOBBIX KHCIIOT.
OtnenpHBIE TPEICTABUTENN U UX 3HaYeHHe. OOIIMe croco0bl MOYYSHHS: OKUCICHHE aTKaHOB,
QJIKEHOB, IEPBUYHBIX CITUPTOB, AJIbJETUIOB.

Crnoxnble 3¢upsl. CTpoeHHE U HOMEHKJIATypa CIO0XHBIX 3(UPOB, MEKKIACCOBAsT U30MEPHS C
KapOOHOBBIMU KHcioTaMU. CrocoObl MOMY4YeHMs! CIOXKHBIX 3(upoB. OOpaTUMOCTh peaKIuu
sTepuuKanMyl ¥ (AKTOphI, BIUSIONIME HA CMelleHHe paBHoBecus. OOpazoBaHHME CIIOKHBIX
oM PUPOB.

Kupsl. XKupsl kak ciaoxHbie 3Qupbl ruiepruHa. KapOoHOBbIE KUCIOTHI, BXOASIINE B COCTaB
KUPOB. 3aBUCUMOCTb KOHCHCTEHIMH XUPOB OT HMX COCTaBa. XMMHUYECKHUE CBOMCTBA YKUPOB:
THJIPOJIN3, OMBIJICHHE, THpUpOBaHUe. brojoruueckas poJib )KUPOB, UX MCIIOJIB30BaHUE B OBITY
u npombinuieHHOCTH. Conu  KapOOHOBBIX KHCIOT. Mpuia. CrnocoObl MMOJIydeHHs COJei:
B3aMMOJIeIiCTBHE KapOOHOBBIX KHUCJIOT C METajulaMH, OCHOBHBIMHM OKCHIaMH, OCHOBAHUSMH,
COJISIMM; LIEJIOYHOM THUAPOIU3 CIOXKHBIX 3(UPOB. XUMHUECKHUE CBOMCTBA CoOJiel KapOOHOBBIX
KUCJIOT: THIPOJIN3, PEAKIIMU HOHHOTO OOMEHa.

[IpakTHueckue 3aHATUS

1

N3yueHne XMMUYECKHUX CBOMCTB KapOOHOBBIX KUCIOT HA MMPUMEPE YKCYCHOU KHUCIIOTHI.
W3ydeHrne XMMIUYECKUX CBOMCTB CIOXKHBIX dPHPOB.
Metobl MOTyYEHHE U XUMUYECKUE CBOKMCTBA KUPOB.
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BueaynuropHas camocrosiTesibHas paboTa

KoHcnektupoBaHue TeKCTa yUeOHHKA: 0(4)

Baxwueiimme npeacraButeny KapOOHOBBIX KUCIOT, X OMOJIOTHYECKAs POJib, CTIeU(pUIECKUe

crocoObl NOJTYYEeHHUs, CBOMCTBA U IPUMEHEHNE MyPaBbUHON, YKCYCHOM, NAJIbBMUTHHOBOW U

CTEapUHOBOW; AKPWJIOBOM U METAKPUIIOBOU; OJIEUHOBOM, JINHOJIEBOU U JIMHOJICHOBOM; LIIaBEJICBOM;

OeH301HOM KuCoT JIaBcaH Kak MpeAcTaBUTENb CHHTETUYECKUX BOJOKOH. XMMHUECKHUE CBOMCTBA U

NPUMEHEHHE CIIOKHBIX 3(UpPOoB. Mbla, CyITHOCTh MOIOIIETO AeHCTBHU. OTHOIIEHNE MBUIA K )KECTKOM

BOJIC.

OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.

Cogepxanue yueOHOro MaTepuana 8
Tema 2.10. Teoperuueckue 3aHATUA 4
YrJeBoabl 1 [Tonstue 06 yrineBonax. Kiaccudukanus yriaeBogoB. MoHO-, AM- M HOJMCAaxXapuibl,

IPEJICTAaBUTENIN KaXKJI0M TpyMIbl yrieBoJoB. buosornueckas pojp yrieBol0OB, UX 3HAYEHHE B
KHU3HH YelloBeKa U 00IIecTBa.

Monocaxapusl. CTpoeHHe U ONTUYECKass W30MepHsi MOHOocaxapuaoB. Vx kimaccudukanus 1o
YUCIy aTOMOB yIjepoja U Npupoje KapOOHWIbHON rpynmnbl. BaxkHeliune npeacraBUTENd
MOHO3.

I'moko3a B mpupoze. buonorudeckast poiib U npuMeHeHue TIoko3bl. DpykTO3a Kak uU3oMep
r110K03bl. CpaBHEHUE CTPOCHUS MOJIEKYJIbl 1 XUMUYECKUX CBOMCTB TJIFOKO3bI U (PPYKTO3BI.
[TenTo3bl. Pubo3a u ge3oxkcupudo3a Kak MpecTaBUTENIN alba0neHTo3. CTpoeHHEe MOJIEKY.

2 ['moko3a, cTpoeHue ee MOJeKyJlbl W (usudeckue cBoiicTBa. Tayromepus. XuMHYECKHE
CBOWCTBA ITIOKO3BI: PEAKLIMH 10 aJIbJAECTHIHON TpyIIe («cepeOpsHOro 3epKanay, OKUCICHUE
a30THOW KHUCIIOTOM, ruipupoBanue). Peakiuy riroko3bl Kak MHOTOAaTOMHOIO CITUPTA:

B3aUMOo/IeiCTBHE TIIH0KO03bI ¢ ruapokcuoM Menu (II) mpu koMHaTHON TemmnepaType U Ha-
rpeBaHud. PaznuuHble TUITBI OpOXKEHUS (CIIUPTOBOE, MOJIOYHOKHCIIOR).

3 Hucaxapunpl. CtpoeHue nucaxapuaoB. BoccraHaBiuBaromMe W HEBOCCTaHABIMBAIOIINE
CBOICTBa AMCAXapHJI0B KaK CIEACTBHE COWIEHEHHU IUKia. JIakTo3a U MajabTO3a KaK U30Mepbl
Caxapo3sl.

4 CrpoeHne u XUMHYECKUE CBOMCTBA Caxapo3bl. XMMHUECKHE CBOICTBA Kpaxmaia

5 [Monucaxapuapl. O01miee ctpoenue nonaucaxapuaoB. CTpoeHHe MOJIEKYIIBI Kpaxmala, aMuio3a u
aMuiIonekTuH. @u3ndyeckue CBOMCTBA KpaxMala, ero HaxoXJeHHe B IpUpoJie U Ouosornyeckas
poab. ['nmukoren. CTpoeHue 371€EMEHTApHOTO 3BEHA LIEJUII0JI03b]. BiinsHue cTpoeHus
HOJMMEPHOH 1eNu Ha (PU3NYECKHE U XUMHUECKUE CBOMCTBA LEJIITFOJI03bI.

[IpakTrueckue 3aHATHS 6

1 N3ydyeHne XMMUYECKUX CBOWCTB yIJI€BOJIOB (IJIFOK03a, Caxapo3a, Kpaxmai).
[Tonsstue 00 yrneBomax. Kmaccudukamuss yrieBomoB. MoOHO-, AM- M TOJIHCAXapUIHL,
IPEJCTaBUTENIN KaX/I0M I'pyIIbl yriieBoaoB. bronornyeckas posib yriaeBoJ0B, UX 3HAUCHHE B
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JKN3HHU 4YCJIOBCKa U O6H.[CCTB3.

BHeayauTopHas caMOCTOsTeNIbHAs paboTa:
TToaroroBka cooOLIEHUIT:

®pyKTO32a B IPUPOJIE U €€ Onosiorndeckas posib. TeXHOIOrnYecKre OCHOBBI IPOU3BOJICTBA 0(4)
caxaposbl.
KoncnekTupoBanue TeKCTa yueOHUKA:
['maponu3 1estoa036l, 00pa3oBaHUE CIOXKHBIX Y(PUPOB C HEOPrAaHMYECKUMH M OPTaHUYECKUMHU
kucinotamu. [ToHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM LIejKe, Bucko3e. Haxoxnenue
B IIPUPOZIE U OMOJIOTHYECKAs POJIb LIETUIIOJIO3bI.
OTBeTbI Ha KOHTPOJIbHBIE BOIIPOCHI.
[TpakTuyeckue 3aHATHS 4
1 | OO6HapyxeHre BUTAMUHOB B ITPOyKTaX MUTaHUS.
BHueaynuropHas camoctosiTenbHast pabota
[ToaroroBka pedeparos:
Kpartkue nucropuueckue CBeJ€HHUs O BOSHUKHOBEHMM M Pa3BUTUU XUMMOTepanuu. [ pymisl iekapcTs:
cynabdaMubl (CTPENTOUU ), aHTUOMOTUKH (TIEHULWIMH), aHTUIIMPETUKU (aCIIUPHH), aHAIBIEeTHUKU 2

(aHanmprun). MexaHu3M JeMCcTBUSI HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB, CTPOCHHE MOJIEKY,
MPOTHO3UPOBAHHE CBOMCTB Ha OCHOBE aHAIM3a XUMHYECKOTO CTPOEHUsA. AHTHOMOTHUKH, HX
KJIaCCU(UKALMs IO CTPOEHUIO, THITY U CIIEKTPY JEHCTBUSL.
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3. YCJIOBUSA PEAINBALIMU TPOT'PAMMBIINCIIUTIJIMHBI

3.1. MaTepuajibHO-TeXHHYECKOE 00ecreyeHue
Peanu3arus mporpaMMbl JUCHUIUTAHBI TPEOyeT HATHUUS 1a00paTopun « XUMHSD)

O6opynoBaHue J1a00OpPaTOPUU:

- IOCA/I0YHbIE MECTa MO0 KOJMYECTBY 00yJarOIIUXCS;

- pabodee MeCTo MPEeroaaBaTels;

- KOMIUICKT Y4eOHO-HATJISITHBIX TIOCOOUH.

TexHu4eckue cpeacTBa O0yUCHUS:

- XUMHUYECcKasl IoCy/1a;

- XUMHYECKHUE PEaKTHUBBI;

- KOMITBIOTEP

- HHTEpaKTUBHAs JTOCKa;

- MyJIbTUMEUATIPOCKTOP.

IlepeyeHs IMIEH3NOHHOTO H CBOGOHO PACIPOCTPAHSIEMOr0 MPOrPAMMHOI0 00eceYeHusl, B TOM
YucJie 0TeYeCTBEHHOr0 MPOU3BO/ICTBA

Jlu1eH3HO0HHOE IPOrpaMMHOe ol0ecreyeHue

AHTHMILIATMAT JIMIIEH3UOHHBIN goroBop Ne6632 ot 16.05.2023 r. cpokom Ha 1 rox

Kaspersky Endpoint Security mis 6usneca - Crangaptaeiii Russian Edition Ne nunensun 13C8-221021-
143125-360-1530, moroBop NeS9 ot 15.10.2021 r. (¢ 21.10.2021-30.10.2023 1.).

3.2. UudopmanmonHoe odecnevyeHue 00yueHust
IlepedyeHb y4eOHBIX U31aHUI, HHTEPHET - PECypPcOB, I0NOJTHUTEIbHON
JIUTEPATYPhI

OcHo8Hble UCMOYHUKU.

1. AudunorenoBa, Mpuna BukropoBHa. Xumus [DIEKTPOHHBIH Y4YEOHHK] :
yueOHuk u mpaktukym s CIIO / Andunorenoa M. B., babko A. B.,
[lonkoB B. A.. - [IOpanr, 2021. - 291 ¢ Pexum pocryna:
https://urait.ru/bcode/471677

2. JleGenes, Opuit AnexcanapoBud. XuMus [DIEKTPOHHBIA yIeOHUK] : y4COHHUK
Hns CIIO / Jle6enes 0. A., ®@anees I'. H., ['ony6eB A. M., Illanosan B. H. ;
nox o6m. pex. ®anmeesa '.H.. - Opaiit, 2021. - 431 ¢ Pexum noctyna:
https://urait.ru/bcode/470929

3. MaprteiHoBa, TaTtbsiHa BuktopoBHa. XuMus [ DJIEKTPOHHBIN yUeOHUK] : yI€OHUK
u npaktukym s CITO / Mapteisosa T. B., Apramonosa U. B., 'onyHos E. b.
; Moz oo, pea. MapteiHoBo# T.B.. - FOpaiit, 2021. - 368 ¢ Pexum nocryna:
https://urait.ru/bcode/469554

4. Huxonbckuid, Anexcerr bopucoBud. Xumust [ DIEKTPOHHBIN YI4eOHUK] : yICOHHUK

u nipaktukyM s CI1O / Huxonbckuii A. b., CyBopoB A. B.. - IOpaiit, 2021. -
507 ¢

JlononnumenvHvie UCMOYHUKU.

1. llep6akos, B. B. O6mas xumus. CoOopHUK 3a7a4 : yaeOHOE TTocoOue st
cpeanero npodeccruonanbHoro odpazopanus / B. B. Illepbakos, H. H. bap6oTtuna,
K. K. Brnacenko. - 2-e u3a., nepepad. u gom. - Mocksa : M3natensctBo IOpaiit, 2022.-
139 c. - (Ilpodeccuonansuoe odpazopanue). — ISBN 978-5-534-10553-7. — URL :
https://urait.ru/bcode/494445



https://urait.ru/bcode/471677
https://urait.ru/bcode/470929
https://urait.ru/bcode/469554
https://urait.ru/bcode/494445
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2. T'abpuensn O.C. Xumus 10 knacc — M. Ipoda 2014 r
3. T'abpuensan O.C. Xumus 11 knace — M. JIpoda 2014

Humepnem - pecypcet:
(www.alhimikov.net (OGpa3oBaTeNbHbINA CAUT IJIs IMIKOJIBHUKOB). WWW.Chem.msu.su

(DnexTpoHHast OMOIMOTEKA IO XUMUH ). WWW.hVSh.ru (kypHai « XUMHsI B IITKOJIE) ).

3.3. ba3bl 1aHHBIX, THPOPMAIMOHHO-CIIPABOYHbIE M TOUCKOBbIE CHCTEMbI

e IBC «M3paTeabcrBa JlaHb»
Kosieknus «Equnas npogeccuonajibHas 6a3a 3HAHM 1J151 aTPAPHBIX BY30B»
000 «M3paTteancTBo JIaHbY.
TocymapcTBennsiii koHTpakT Ne 002/2026-44®3 ot 14.05.26 T cpokom Ha | rox
http://e.lanbook.com/

e DBbC «M3aareancrBa Jlanby. Kosekuus «@ITY. 10-11 kia. U3a-Bo «IIpocBemenney.
Oo61meodpa3zoBaresbHbIE IPEAMETHD)
000 «93BC Jlanb».
Horosop Ne 153022 ot 30.06.25 r cpokom Ha 1 roxg
http://e.lanbook.com/

e CereBasi 2JIeKTPOHHas1 OUOJIMOTEKA
000 «9BC JIAHb»
Jorosop Ne COb HB-164 ot 17.12.2019 r. — 6eccpounbilii
http://e.lanbook.com/
http://seb.e.lanbook.com/

¢ DJBC «YHuBepcuterckas o6udamorexa online». ba3oBas yactb
000 «HexkcMeauna»
TocynapcTtBennsbiit KoHTpakT Ne 57-04/2026 ot 14.05.2026 T cpokoMm Ha 1 rox
http://biblioclub.ru

e DBC «IOPAUT» Maxker CIIO
000 «nexkTponHoe n3aareabcTBO FOpaiT»
Jlnnensuonnslii forosop Ne 7360 ot 26.08.2025 r. cpokoM Ha 1 rof
https://urait.ru/

e Hayunas y1extponnas o6uéauoreka e-LIBRARY.RU (SCIENCE INDEX)
O0OO Hayunasi 3JieKTpOHHasi OM0JIMOTEKA.
Jlunensuonnbrit gorosop Ne SI0-2114/2026 ot 15.05.2026 cpokoMm Ha 1 Tox
http://elibrary.ru

e Cepruduxkar UTC I1O0 CAb UPBUC64+
000 «2# Bu /In - Cucrem»
Horosop Ne A-12933 ot 12.04.2024 r.

e Antumaaruar.BY3 5.0
Moayab noucka «O0bequHeHHas kKoJutekuus 2020»
AO «AHTUILIATHATY
I'ocynapcrBennsiit koHTpakT Ne 12305 ot 14.05.2026 r. cpokom Ha 1 roxg


http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.hvsh.ru/
http://е.lanbook.com/
http://e.lanbook.com/
http://е.lanbook.com/
http://е.lanbook.com/
http://biblioclub.ru/
http://elibrary.ru/

30

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI
T COUTIIAHBI

KoHTposib ¥ OIIGHKAa pe3ylIbTaTOB OCBOCHHS YYEOHON  JUCITUTIIMHBI
OCYILECTBIIIETCA IIPEIOJABATEIEM B IIPOLECCE IMPOBEACHUS TEOPETUYECKUX U
MPAKTUYECKUX 3aHATUM, @ TaKXKE BBINOJHEHUS OOYYalOIMMUCS WHIMBHUIYATbHBIX

3aJIaHUN, IPOEKTOB, UCCIICIOBAHUM.

Hpe}IMeTHLIe pe3yJbTaThbl

OcHoBHbIE MOKa3aTen
OLICHKH pe3yJbTara

1

2

- c(hopMHUPOBAHHOCTh NPEACTABIECHUH O MECTE
XUMUU B COBPEMEHHOM HAy4YHOW KapTHHE MHpA;
[IOHMMaHWEe pOJIM XUMHU B  (HOpPMUPOBAHUY
Kpyrozopa u (yHKUHMOHAIBHOM TIpPaMOTHOCTY
YeJIOBEKa JJIs PELLIEHUS IPAKTUYECKUX 3a1ay;

- OIPEIEIICHUE MECTA XUMUU B COBPEMEHHOU
Hay4HOU KapTUHE MUpA;
- YCTaHOBJICHUE CYIIIHOCTH XUMUU U €€ POIIU
B (DOPMHUPOBAHHUU KPYT0O30pa

BJIaJICHUE OCHOBOIIOJIarar0umMy]
XUMHUYECKUMH NOHATUAMU, TEOPUSAMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMH;  YBEPEHHOE  II0JIb30BAHME
XUMHUYECKON TEPMUHOJIOTUEN ¥ CUMBOJIMKOM;

- IPaBUJIBHOCTH T0JIb30BAaHUSA XUMUYECKON
TEPMUHOJIOTMEN U CUMBOJINKOW;

- (hopMyIMpPOBaHKUE OCHOBHBIX NOHATHH U
3aKOHOB XWMMH.

- BJIAQACHUC OCHOBHBIMHU MCETOJAaMH HAYYHOI'O

MO3HAHUS, UCIOJIb3YEMBIMU B XUMUH]
HaOII0ICHUEM, OTIMCaHHEM, U3MEPECHUEM,
HKCIIEPUMEHTOM; yMEHHE o0pabaThIBaTh,

O0OBACHATH PE3YyIbTAaThl IMPOBCACHHLIX OILITOB H
ACJIaTb BBIBOJABI; TI'OTOBHOCTH H CIIOCOOHOCTH
MPUMCHATL MCTOAbI IIO3HAHUA TIIPU PCHICHUY
MMPAKTUYCCKUX 3aJ1a4;

- pe3yJIbTaTUBHOCTD BJIQJICHUSI OCHOBHBIMU
METO/IaMU TIO3HAHUS XUMUH;

- 000CHOBaHHOCTb IPUMEHEHUS
OTIpeIeNIEHHBIX METOIOB MIPH PEIICHUH 33/]1a4; -
PE3YJIbTATUBHOCTH 00Pa0OTKH, O0BSICHEHUS
pE3YJIbTaTOB SKCIIEPUMEHTA;

c(OPMHPOBAHHOCTL ~ yMEHHUS  JlaBaTh
KOJIMYECTBEHHBIE OLIEHKHU U MPOU3BOJIUTH PACUEThI
0 XMMUYECKUM (hopMysiaM U YPaBHEHUSIM;

- IPABUJILHOCTbH MPOBEACHUS PACYETOB I10
XUMHUYECKUM (pOpMysiaM U ypaBHEHUSIM
pEaKLNii;

- BJIAACHUC IIPAaBUTIAMU TCXHUKHU 0€e30macHOCTH
IIPpH UCITIOJIb30OBAHUU XUMUUYCCKHUX BCUICCTB;

- pe3yJAbTaTUBHOCTD BIIAJICHUS MTPAaBUIIaMU
TEXHUKU 0€30I1aCHOCTH;

- ¢(hopMUPOBAHHOCTH COOCTBEHHOMW MO3UIMHU 110
OTHOIIEHHIO K  XUMHUYECKOW  HMH(OpMaIuu,
[10JIy4a€MOM U3 pa3HbIX HCTOUHUKOB

- OCYIIIECTBJIEHUE TOUCK HEOOXOIUMOi
I/IH(bOpMaIII/II/I C UCITOJIb30BAHUECM pPa3JINYHBIX
HUCTOYHUKOB, KOMITBIOTEPHBIX TEXHOJIOTUI
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