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1. IACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOM JUCIATLIAHBI
Ovl.11 XUMUsA

1.1. Ob6aacTs npuMeHeHus1 pado4eil NpOorpaMMsl

PabGouas mporpamma  oOuieoOpa3oBareiabHOW  y4eOHOM  OUCHUIUIMHBI  «XUMUS»
npeaHasHaueHa Ui M3YyYeHHs XUMHHU B TPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX OpPraHU3AIUAX,
peau3yronmx 00pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero oOmiero o0pa3oBaHusi B Ipenenax
OCBOEHUSI OCHOBHOM TpodeccuonanpHO obpazoBarensHOi mporpamMbel CITIO (OITOIT CITO) Ha
6a3e OCHOBHOIO 00111ero 00pa3oBaHusl MPU MOJATOTOBKE CIIEIUATINCTOB CPEIHErO 3BEHA.

[Tporpamma paspaborana Ha ocHoBe TpeOoBanmii @I'OC cpemHero odmiero ooOpa3oBaHus,
MPEeIbSABISEMBIX K CTPYKTYpe, COAEPKAHMIO M pe3ylbTaTaM OCBOCHMSI y4EOHOW HCHUIUIMHBI
«Xumusy», ¢ yderoM llpumepHON OCHOBHOHM 00pa3oBaTeIbHON MPOrpaMMBl CPEJHETo OO0IIero
oOpa3oBaHus, 0J00peHHOUN perieHueM ¢eaepabHOr0 y4eOHO-METOAMYECKOr0 OOBEIUHEHHS T10
obmemy oOpazoBanuio (mportokon ot 28 wuroHS 2016 1. Ne 2/16-3) m yrounenuit Haydno-
MeTonuyeckuM coBetoM lleHTpa mpodeccroHanbHOro oOpa3oBaHUS U CHUCTEM KBalu(pUKaUN
OI'AY «D®UPO», nporokos Ne3 ot 25 mas 2017 roxa.

[Ipn peanuzanum pabodeil mporpaMMmbl 00IIE00pa30BaTEIbHON YYEOHON TUCIUIIMHBI

OV.11 «Xumus» MOTyT OBITH HCIIOJIB30BAHBI PA3JIMYHbIE 00pPA30BATENIbHBIE TEXHOIOTUH, B TOM
YHCIIe AIEMEHTHI TMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH, YIEKTPOHHOTO O0Y4EHUSI.

1.2. Mecto y4eOHOIi JUCUMIUIMHBI B CTPYKType HpPOrpaMMbl MOATOTOBKH
CNENUATHUCTOB CpeHero 3BeHa: YydeOHass AUCHUIUIMHA «XHUMHS» HAXOAWUTCS B COCTaBe
o011eo0pa3oBaTeNbHbIX Y4€OHBIX AUCHUILIMH IO BBIOOpPY, (OpMHpYyeMbIX M3 00S3aTENbHBIX
npeametHeix obmacreir ®I'OC cpemnero obmero oOpasoBanus, mus crenuansHocTeit CIIO
TEXHUYECKOTO mpoduiist mpodeccruoHabHOro 00pa3oBaHusl.

1.3. Heap u 3aaa4un y4eOHOIl TMCUMIJIMHBI - TPe0OBaHHUSl K Pe3yJbTATaM OCBOEHHS
yueOHOH TUCUMIINHBI:
Copaeprxanue mporpaMMbl «XHUMHS» HAPABICHO HA JOCTUKEHUE CIEAYIOINX HesIe:

. dbopmupoBaHre y OOydYaOIIMXCS YMEHHUs OIICHHWBATh 3HAYUMOCTh XHUMHYECKOTO
3HAHUS I KaXJ0TO YEIOBEKa;
. (dbopMupoBaHUEe y 00yUaIoIUXCs ETOCTHOTO MPECTABICHUS O MUPE U POJIH XUMHUHU

B CO3JJaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHUHBI MUPA; YMEHUSI OOBSICHATH OOBEKTHI U
MPOLECCHI OKPYKAIOLIEN IEUCTBUTEIBLHOCTH: IIPUPOJHOM, COUUAIBHOM, KYJIbTYPHOU, TEXHUUYECKOMN
Cpeabl, — UCIOIb3YA I 3TOr0 XUMUYECKUE 3HAHUS,

° pazBuTHE Yy OOYYAIOIIMUXCS YMEHHH pa3nuyath (akThl U OIEHKH, CPaBHHUBATH
OLICHOYHBIE BBIBOJBI, BUJIETh UX CBA3b C KPUTEPUSMU OLIEHOK U CBS3b KPUTEPHUEB C ONPEAEIICHHOMN
CUCTEMOH IIeHHOCTeH, PopMyTupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

° npuoOpeTeHrne 00yJaroIMMUCS ONBbITa Pa3HOOOPa3HON NESTENbHOCTH, MMO3HAHUS U
CaMOMO3HAHUs; KIOYEBbIX HABBIKOB, UMEIOIINX YHUBEPCAILHOE 3HAUYECHUE IS PA3IUYHBIX BUJIOB
NEeATETPHOCTH (HABBIKOB pEIICHUsI MPoOJieM, MPUHSITHS PEIICHHH, TIONCKa, aHaIu3a U 00pabOTKH
nH(pOpMaIUY, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHUI, COTPYIHUYECTBA, OE30MMaCHOTO
oOpareHus ¢ BEIECTBAMHU B TIOBCETHEBHOM JKU3HM).

OcBoeHne coep)aHUs y4yeOHOW ITUCHUIUIMHBI «XUMHUS» 00€CleYnBaeT JOCTHKEHUE
CTYJACHTaMH CIICIYIOIINX Pe3y1bmamaos:

° JUUYHOCMHBIX:

- YyBCTBO TOPJAOCTH M YBAXKEHHUS K MCTOPHUM W JOCTHXKEHUAM OTECYECTBEHHOM
XUMHYECKON HayKH; XUMHYECKH TPAMOTHOE TMOBeIeHHE B MPO(ECCHOHATBHON IeATeIhbHOCTH U B
OBITY TP OOpaIlleHNH ¢ XUMUYECKUMU BEIIECTBAMH, MaTepUaIaMH U MPOLIeCCaMH;

- TOTOBHOCTh K TPOAODKCHHIO O0Opa3oBaHUS W TIOBBIMICHUS KBaTU(UKAIUU B
n30paHHON TPOQPECCHOHATIBHON NIEATETLHOCTH M OOBEKTUBHOE OCO3HAHUE PO XUMHUYECKHUX
KOMIIETEHITUM B 3TOM;



- YMEHUE HCIMOJb30BATh JIOCTUKEHUS COBPEMEHHOW XHWMHMUYECKOW HayKu U
XUMHYECKUX TEXHOJOTUH I TIOBBIIICHHUS COOCTBEHHOTO WHTEUIEKTYAIbHOTO pa3BUTHS B
BBIOpaHHOU MPOECCHOHATBHON IEATETbHOCTH;

. MemanpeomemHmuvix:

- WCIIOIb30BAaHUE PA3IUYHBIX BHUJOB IO3HABATEIBHOM JEATETLHOCTH M OCHOBHBIX
WHTEJUICKTYalIbHBIX Omepanuii (MOCTaHOBKU 3a1auyd, (OPMYJIMPOBAHMS THIIOTE3, aHAIHM3a |
CUHTE3a, CpaBHEHHsI, 0000LICHHS, CUCTEMATU3al|H, BbISIBICHUS IPUUYNHHO-CIEICTBEHHBIX CBSI3EH,
MOKMCKa aHaJIoroB, (HOPMYJIMPOBAHMS BHIBOJIOB) JIJISl PEIICHUS MTOCTABICHHON 3aJauM, IPUMEHEHUE
OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOACHUS, HAYYHOTO SKCIIEPUMEHTA) JUIsl U3YUYEHUS Pa3IMYHBIX
CTOPOH XHMHUYECKMX OOBEKTOB M TPOLECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBATHCS B PO eCcCHOHATIBLHOM cdepe;

- WCIIONb30BAHUE  PA3JIMYHBIX  HMCTOYHUKOB  JUJISL  TOJYYEHUS  XUMHUYECKOU
nH(pOpMallUY, YMEHHUE OLEHUTh €€ JOCTOBEPHOCTh IS JTOCTHXKEHUS XOPOLIMX pPe3ylbTaTOB B
npodeccuoHalbHOU chepe;

. npeomMemHbIx:

- c(hOPMUPOBAHHOCTh TPEJCTABICHUNA O MECTe XUMHUH B COBPEMEHHOW HAy4YHOUN
KapTUHE MHUpa; MOHHMAaHWE POJIM XUMUU B (OPMUPOBAHHUU KPyrozopa M (GyHKIMOHAITBLHOM
IPAMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs MPAKTUYECKUX 3a/a4;

- BJIaJICHUE OCHOBOTIOJIATAIONTUMU XUMUYECKUMH TTOHATUSMU, TEOPUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOIOTHEN U CUMBOJIUKOI;

- BJIAJICHUE OCHOBHBIMU METOJIaMH HAyYHOI'O NMO3HAHHUSI, UCIIOJIb3YEMbIMH B XUMUHU:
HaOIIO/IEHUEM, OMHCAHHUEM, HW3MEpPEHUEM, IKCIEPHUMEHTOM; yMeHHe oOpalaThiBaTh, OOBICHSITH
pe3ybTaThl MPOBEACHHBIX OIMBITOB M JIENaTh BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTH NMPUMEHSTH
METO/bI TO3HAHMS IPU PEILICHUH MPAKTUYECKUX 3a]a4;

- cOpPMUPOBAHHOCTh YMEHUS JaBaTh KOJMYECTBEHHBIC OICHKH M IPOU3BOJIUTH
pacyeTsl 0 XUMHYECKUM (OpMyJIiaM U YPaBHEHHSIM;

- BJIQJICHUE TPaBUJIAMU TEXHUKH OE€30MaCHOCTH TPH MCIOJIb30BAHUM XMUMHYECKUX
BEILIECTB;

- c(OPMUPOBAHHOCTh COOCTBEHHOW TMO3UIUU 1O OTHOLIEHUID K XUMHUYECKOU
nH(pOpMaIUU, TTOTY4aeMOU U3 Pa3HbIX UCTOYHHKOB.

1.4. PekomeHayeMoe KOJIMYECTBO YACOB HA OCBOeHHE padoueil mporpaMMbl yueOHOI
AMCUUIIMHBI:

O06wem obpazoBartenbHOI nporpammsl - 132 yaca, B TOM 4uCIe:
- 00s13aTEeIIEHOM ayAUTOPHON yueOHOH Harpy3ku oOydatromerocs -132 vaca.

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI TUCIUNIUHBI H BH/IbI Y4eOHO padoThl

Bun yaeOHOM paboThI O06nem yacoB
O6nem 00pa3zoBaTeILHON MTPOrpaMMbl (BCETO) 132
OO6s3arenbHas ayUuTOpHas yueOHast Harpy3ka (BCero), B T. 4.: 132
TEOpEeTHIECKOe 00yICHHE 68
MPAKTUYECKUE 3aHATUS 30
71a00paTOpHbIE 3aHATHUS 34

Hpyras ¢opma KoHTpoisi - 1 cemecTp, MPOMEXYTOUHasl aTTecTalmus BO 2 cemecTpe B (opme
Qg depeHIIPOBaHHOIO 3a4eTa




2.2. TeMmaTH4eCcKHii NJIAH U cofiep:KaHue Y4eOHOI THMCIMIIMHBI U cOAepKaHHue

HaumenoBanue Coneprxanue yueOHOro MaTepuaia, 1adbopaTtopHbie paboThl, O0beM | Vposens
pas3ziejioB U TEM caMoCTOsITeNIbHAsL PaboTa 00YJIArOIIUXCS 1acCoB OCBOCHHUA
| cemecTp
Beenenue Hayynple MeTonbl TMO3HAHHMS BEUIECTB W XHMHYECKHUX 1 1

sBieHu. Ponb dKkcriepuMeHTa W TEOpPUM B XHUMHUHU.
MopenupoBanue XMUMHUYECKHX MPOLECCOB. 3HAYCHUE XUMHUU
npu ocBoeHun crnenuanbHoctel  CIIO  TeXHMYECKOro
npoduiist mpodeCcCHOHATBLHOTO 00pa30BaHUsI.

Paznea 1. OBIIIAA 1 HEOPTAHUYECKASA XUMUA 65

Tema 1.1. OcHoBHbIe noHsTHS XUMKH. BemectBo. ATom. Mosekyina. 1 1
OCHOBHBIE IOHATUS | XUMUYECKUH AJIEMEHT. AJIJIOTPOIIHS.

Y 3aKOHBI XUMUU IIpodunibHbie U MpoeccHoHATBLHO 3HAYMMBIE 3JIEMEHTBI
coepskaHus. AJUIOTPONHbIE MOAU(DUKALIUY YTIIepoaa
(anma3, rpadur), Kucmopoza (Kuciaopo, 030H), 0JoBa (cepoe
1 Oesoe 0JIOBO).

[IpocTeie u cioxHbIe BelecTBa. KauecTBEHHBIN U 2 1
KOJIMYECTBEHHBLIN COCTAB BEIICCTB. XUMHUUECCKHUE 3HAKU U
(dbopMyitbl. OTHOCHTEITLHBIC AaTOMHAS U MOJICKYJISIPHAS MACCHI.
KomnyecTBo BemecTBa

OcHoBHBIE 3aKOHBI XUMUHU. CTeXMOMETpUs. 3aKOH 2 1
COXpaHEHHUs MaCcChl BEIIECTB. 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB MOJIEKYJISIPHON CTPYKTYpPhI. 3aKOH ABOraapo u
CJHIEACTBHS U3 HETO.

ITIpoduiabHbie 1 MpodeccHOHATIBLHO 3HAYUMbIE JIEMEHTbI
coaep:kaHus. [loHsATHE O XUMHUYECKON TEXHOJIOTUH,
OMOTEXHOJIOTHH U HAHO-TEXHOJIOTHH.

HpaKTI/I‘{eCKOC 3aHsTHe. PacueTHBIC 3a/1a9u Ha 2 2
HaXO0XXJI€HHE OTHOCUTEIBLHOMI MOJ'IGKy.]'IHpHOﬁ MaccChlI,
OIpECACIICHUC MacCOBOM JOJIU XUMHYECKHUX 3JICMCHTOB B
CJIO’KHOM BCIICCTBC.




Tema 1.2.
[Tepuoanueckuii
3aKOH U
[lepuoanueckas
cHcTeMa
XHUMHYECKHX
3JICMCHTOB
. . MenneneeBa u
CTpPOEHHUE aTomMa

[lepuonnueckuit 3akon .M. MengneneeBa. Otkpeitue [.H.
MenaeneeBbiM [lepuoanueckoro 3akona. Ilepuonnueckuii
3akoH B ¢opmynupoBke JI. V1. MenneneeBa. [lepuonndeckas
Tabiulia  XUMUYECKHX  JJIEeMEHTOB —  rpaduieckoe
OTOOpaXCHHE  TEPUOIUYECKOr0  3aKOHa. Crpykrypa
MEPUONYCCKON TaOIUIBl: TEPHOILl (Masible W OOJIbIINE),
rpynnsl  (1aBHag ¥ noboyHas). CTpoeHue aToMa WU
[Tepuonuueckuii 3akon .M. MenneneeBa. ATOM — CIIOXKHast
yactuua. SAnpo (MpoTOHBI M HEUTPOHBI) U BIEKTPOHHAs
obonouka. M3otombl. CTpoeHHE AIEKTPOHHBIX 000JI0UEK
aTOMOB 3JIEMEHTOB MaJIbIX Mepro/10B. OCOOEHHOCTU CTPOCHHUS
ANEKTPOHHBIX  O0OJIOYEK aTOMOB JJIEMEHTOB  OOJBIIUX
nepruoioB (MepexoaHbIX dneMeHToB). [lonarue 06 s-, p- u d-
opouTansX. DNEeKTpOHHBIE KOH(UTypauu aTOMOB
XUMHYECKHX 3neMeHToB. CoBpeMeHHas (GopMyITupoOBKa
[lepuoanueckoro 3akoHa. 3Hauenue [lepuoanueckoro 3akoHa
u Ilepuoguueckoil cucTeMbl XMMHYECKHUX 3yemeHToB /I, U.
MeneneeBa s pa3BUTHS HAYKU U MOHUMAHHS XUMUYECKOU
KapTUHBI MUpa

ITIpodunbabie 1 NMPOPeCCHOHAIBHO 3HAYMMBbIE 3JIEMEHTbI
coaepKaHus. PagnoakTuBHOCTB. Hcnonb3oBanue
PAaAMOAKTUBHBIX  M30TONOB B  TEXHMYECKUX  LEJSX.
PentrenoBckoe u3aydeHue U €ro UCIOJIb30BaHUE B TEXHUKE U
MeauuuHe. MoJenupoBaHHEe KaK METOJ IPOTHO3UPOBAHUSA
CUTYAIIH Ha MPOU3BOJICTBE.

IIpakTnueckoe 3ansitue. CocCTaBiIEHUE JIIEKTPOHHBIX U
rpadudeckux GopMys aToMOB.

Tema 1.3.
Crpoenue BemiecTBa

HonHnas xumuueckas cBs3b. KaTnonsl, ux oopaszoBaHue u3
aTOMOB B pe3yJIbTaTe Mpolecca OKUCIeHUs. AHHMOHBI, UX
o0pa3oBaHMe U3 ATOMOB B PE3YJIbTATE AIEKTPOCTATHUECKOTO
nputspkenus. Kinaccuduxaius nporecca BOCCTAaHOBIEHHUSL.
HoHHas cBsI3b KaK CBS3b MEKAY KaTHOHAMH U aHHOHAMU 32
CUET MOHOB: 10 COCTaBY, 3HAKY 3apsi/ia, HATMYUIO THIPATHON
obosnouku. MoHHble kpucTtauimyeckue pemetku. CBoiicTa
BELIECTB C HIOHHBIM TUIIOM KPUCTAININYECKON PEILIETKH.

KoBasenTHas xuMuyeckas cBs3b. MexaHu3m oOpa3oBaHus
KOBAJICHTHOM CBSI3U (OOMEHHBIN U JOHOPHO-AaKIIENTOPHBIH ).
OnexTpooTpuuaTeNbHOCTh. KoBaneHTHbIE NOISpHAsA U
HEMOoJIsIpHAs CBsA3U. KpaTHOCTh KOBAJICHTHOM CBSI3H.
MounekynsipHble 1 aTOMHBIE KPUCTAJNINYECKUE PEIIETKH.
CBolicTBa BENIECTB C MOJIEKYJISIPHBIMU 1 ATOMHBIMHU
KPUCTAINIMYECKMMH pelIeTKaMu. MeTamnueckas CBA3b.
Meramueckas KpUCTAUNINYECKAs peIIETKA U MEeTaJUTMYecKas
XUMHYeckas cBs3b. PU3nuecKkue CBOMCTBAa METAJLIOB.
Arperatnble coctosiaus Konnencamnus. Texkydects. Bo3ronka.
Kpucrannuzanus. Cyonumanus 1 fecyonumanus. AHOMaTuu
(hU3UYIECKUX CBOMCTB BO/BI, BemecTB. [lepexos BemecTBa u3
OJIHOT'O arperaTHOro COCTOSAHMA B Apyroe. BogoponHas cBs3b.
IIpoduniabHbie U NpodeccHoHAIBHO 3HAYMMBbIE 3JIEMEHThI
coaep:xkaHus. [[oaIpHOCTH CBA3U U MOIAPHOCTH MOJIEKYJIBI.




Hucrtele BewecTBa U cMecu. [IoHATHE O CMECH BEILIECTB.
I'omorennsie u rereporeHnbie cMecu. CocTaB cMeceil:
00bEMHAsi 1 MAacCOBast 10JIM KOMIIOHEHTOB CMECH, MaccoBast
JI0JI IPUMECEN. 3HAUUMBIE 3JIEMEHTBI COJIEPKAHUS. CUCTEMBI.
[TonsTre o nucniepcHoi cucreme. Jucnepcuas daza u
nucnepcuonHas cpena. Kinaccudukamus AucrepcHbIX CUCTEM.
[ToHsTHE O KOJJIOUIHBIX CHCTEMAX

IMpoduiabHbIe U PO(PECCHOHATBLHO 3HAYMMbIE 3J1eMEeHThI
coaep:xanus. JKunkue Kpuctauibl. MUHEpassl U TOPHBIE
MOPO/IbI KaK MPUPOJIHBIE CMECH. DMYJIBCUH U CYCIIEH3HUHU.
3omu (B TOM uucie adpo3onu) u reau. Koarymsmus.
Cunepesuc

IIpakTuyeckoe 3ansaTHe. Pemenue 3a1a4 Ha 00bEMHYIO U
MacCOBYIO JIOJIIO ITpUMeceit

Tema 1.4.
Bopa. PactBopsi.
DNeKTpOoNIUTHYECKAst
JMCCOIaIns

Bona. PacrBopsl. PacrBopenue. Bona kak pacTBOpUTEIb.
PactBopumocTs BemiecTB. HachillieHHbIE, HEHACBIILIEHHBIE,
MIEPECHIIIEHHbIE PACTBOPhL. 3aBUCHUMOCTb PacTBOPUMOCTH
ra3oB, JKUJIKOCTEd M TBEPAbIX BEIIECTB OT pPa3JIUYHBIX
¢bakxTopoB. MaccoBas 10151 pACTBOPEHHOTO BEIIECTBA.
DJIEKTPOJIMTHYCCKAS]  JUCCONHANUS.  OJEKTPOJIUTHl U
HEJJIEKTPOUTBI. DNEeKTpOIUTHYECKAS JUCCOLALMS.
MexaHu3MBbl JIEKTPOIUTUYECKON TUCCOLUALIMU ISl BEIIECTB
c Ppa3JInYHBIMU THIIAMH XUMHUYECKON CBA3U.
['mapatupoBaHHble M HETrWIpPaTUPOBAHHbIE HOHBL. CTENEHb
ANEeKTposuTUYecKod aucconuranuu. CuiibHble U cialble
3JIEKTPOJIUTHI. OcHOBHbIE M1OJI0KEHUS TEOpUHU
JJIEKTPOJUTUYECKON aucconuranuu. Kuciaorsl, OCHOBaHUS M
conu Kak 31eKkTposuThl. [IpoduiabHbie 1 mpodeccnoHaILHO
3HAaYMMBbIe JJIEMEHTbI coJep:kaHusl. PacTBopeHHMe Kak
¢busuko-xummuueckuii mpouecc. TeruioBsle 3PGEKTH  MpH
pactBopennu. Kpucramiorugparel. Pemenue 3agad  Ha
MacCOBYIO JIOJIK0 PacTBOPEHHOro BelecTsa. lIpumeHeHue
BOJIbI B TEXHUYECKHUX LeNsiX. JKeCTKOCTh BOJBI U CIIOCOOBI €€
ycTpaHeHHs. MUHEpaIbHbIE BOJBIL.

IIpakTnueckoe 3anaTue. CocTaBieHNE MOHHBIX ypaBHEHUI
peaxkuui

JlabopaTopHoe 3aHsiTHE [IpuroToBnenue pactBopa
3a/IaHHOW KOHIIEHTPAIUU.

JlaGopaTopHoe 3aHsATHe. Peakiiuu MOHHOrO oOMeHa

Tema 1.5.
Knaccudukanus
HEOPTaHUYECKUX
COCIUHECHUI U UX

CBOMCTBA

KucnoTel n ux cBoiicTBa. KuCI0OTHI KaK 3JEKTPOIMTHI, UX
KIacCU(UKALKS MO Pa3IMYHbIM MPU3HAKAM. X UMUYECKHE
CBOMCTBA KHCJIOT B CBETE TEOPUH IEKTPOIUTUUECKON
naucconnanuu. OCoOEHHOCTH B3aUMOACHCTBUS
KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KUCJIOT ¢ METaJUIAMH.
OcHOBHBIE CTIOCOOBI MOTYYESHHS KUCIIOTHI.




OcHoBanus 1 ux cBoiictBa. OCHOBaHUS KaK 3JEKTPOIUTHI, UX
KJ1accu(uKanus Mo pa3IuyHbIM IpU3HaKaM. XUMUYECKUe
CBOMCTBA OCHOBAaHUH B CBETE TEOPUU DJICKTPOIUTHIECKOU
aucconuanuu. Pasnoxenue HepacTBOPUMBIX B BOJE
ocHoBaHUN. OCHOBHBIE CITOCOOBI MOYYEHHS] OCHOBAHHIA.
IIpopuiabHbie U MPodecCHOHAIBHO 3HAYMMbIE 3J1€eMEHThI
conep:xkanusi. IlpaBuia pa3z0aBieHUs CEPHOM KHUCIOTHI.
Hcnonb30BaHne CEpHOM KHUCIOTHI B IPOMBIIIEHHOCTH.
Enxue menouyw, uX HUCHOJIB30BaHUE B IPOMBIIIEHHOCTH.
lNamenas wu HerameHas W3BECTb, WX I[PUMEHEHHE B
CTPOUTENILCTBE

Counu u ux cBoiictBa. Cosu Kak 3J1eKTposuThl. Coiid cpeiHue,
KHCJIbIE U OCHOBHBIE. X MMHYECKHUE CBOMCTBA COJICH B CBETE
TEOPHUH JICKTPOIUTHIECCKON nuccorualun. Crocoosl
nosty4yeHus cosien. ['maponus cosen.

Oxcuppl u ux coiictBa. ConeoOpasymoiue u
HecoseoOpa3yrome okcuabl. OCHOBHBIE, aM(pOTEpHBIE U
KHUCJIOTHBIE OKCH/JIbI. 3aBUCUMOCTh XapaKkTepa OKCUaa OT
CTENIEHU OKUCIICHUSI 00pa3yIOIIEero ero MeTajia. XuMUYECKHE
cBolcTBa OKCUIOB. [lomyuenune okcuaos.

Ipopuiabubie 1 NpodecCHOHATBHO 3HAYUMbIE 3JIeMEHTbI
conep:xkanus. ['urnic u anedacrp, rurncosanue. [lonsarue o pH
pactBopa. Kwucnas, 1mieno4yHas, HeWTpaJbHas  cpeaa
pacTBOPOB.

HpaKaneCKoe 3aHsTHeE. | cHeTHUeCKas CBI3b MCXKIAY
KJIaCCaMU HCOPIraHMYCCKUX COCJIMHECHUH.

JlabopaTopHoe 3ansiTue. CBOICTBA KUCIIOT U OCHOBAHUU

JlaGopaTopHoe 3ausitue. [ naponn3 cose.

N

Tema 1.6.
XUMHYECKHUE
peakuuu

Knaccudukanus XUMHYECKHUX peaxui. Peakuun
COEMHEHUS, pasJioKeHus, 3aMelleHus, oOMeHa.
Karanutuueckune peakuun. OOpaTuMble M HeoOpaTHMbIe
peakuuu. ['OMOreHHblE M TeTEpOT€HHbIE  peaKlHUu.
OK30TEepMUYECKHE U DHAOTEPMHUUYECKUE peakuuu. TernoBoi
ekt XUMHYECKHUX peakuui. Tepmoxnmuueckue
YPaBHEHUS.

OKHCINTENBbHO-BOCCTAHOBUTEIbHBIE — peakuuu.  CTeneHb
okucyeHns. OKUCIUTENb U BOCCTaHOBJIEHHE. BoccTaHoBUTEND
u  okucieHue. MeTtonq  IiekTpoHHOro  OamaHca Ui
COCTaBJICHUSI YPABHEHMM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuid.

IIpopuiabubie 1 NPOPecCHOHATBHO 3HAYUMbIE JJIEMEHThI
conep:xkanusi. I[lonstne 00 diekTponmse. DIEKTPOJIU3
paciuiaBoB. OJJEKTPOJIM3 PACTBOPOB. ODIJIEKTPOJUTHYECKOE
nonydyeHue — amoMmuHMA.  [IpakThdeckoe — mpUMEHEHue
ANEKTPOJIN3A. I"anpBaHOMmIACTHKA. I"anpBaHOCTETHS.
PadunupoBaHne BETHBIX METAJJIOB

CxopocTb xuMHUeCKUX peakuuid. Ilonarue o ckopoctu
XUMHUYECKHUX PEeaKIHid. 3aBUCUMOCTh CKOPOCTH XUMHYECKHUX
peaKIuii OT pa3IUUHbIX (PaKTOPOB: IPUPOABI pearupyroImux
BELIECTB, UX KOHIIEHTPAIMH, TEMIIEPATYPhI, TOBEPXHOCTU
COIIPUKOCHOBEHHUS U UCIIOIb30BAaHUS KaTAIN3aTOPOB.
OOpaTuMoCTh XUMHUECKUX peakuuil. OopaTumbie U
HeoOpaTUMBIE peakiii. XMMUYECKOe paBHOBECHE M CIIOCOOBI
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€ro CMELLEHUS.
IIpopuiabHbie 1 MpodeccHOHAIBLHO 3HAYMMbIE 3J1€eMEHThbI
conep:xkanusi. Karanu3. [oMoreHHele u reTeporeHHbIE
karanm3aTopbl.  IIpomortopel.  Karamutuueckue — sjbl.
Nuruburopsl. IIpous3BoAcTBO aMMmuaka: Chiphbe, ammaparypa,
Hay4HbIC TPUHIUIIBI.

HpaRTn'{eCKoe 3aHsTHe. PemieHne 3agauy Ha CMEIICHHE
XUMHNYECKOTI'O PaBHOBECH .

JlabopaTopHoe 3aHsiTHe. TUIIBI XUMUUECKUX PEAKIIUMA.

Tema 1.7.

Mertaiuisl 1
HEMETAJLIEI

Mertainbsl. OCOOEHHOCTH CTPOEHHUST aTOMOB U KPHUCTAJUIOB.
®usnueckue cpoiicTBa MeTaiuioB. Kiaccudukanus mMeranios
10 PA3JIUYHBIM IpHU3HAKaM. XMMHUYECKHE CBOKMCTBA METAJLIOB.
DIJIEKTPOXUMHUYECKUH Pl HAIPSIKEHUH METaJIJIOB.

Mertammorepmus. OOmpe cnocoObl MOMYyYEHHS METaUIOB.
[Tonsitue 0 METaJUTypryu. [Mupomerasmnyprus,
TUIPOMETAIUTYPrsl U 3ieKTpoMerautyprusi. CruiaBbl YepHbIE
U LIBETHBIC.

Ipo¢uabubie 1 NpodecCHOHATBHO 3HAYMMbIE JIEMEHTHI
conep:xkanmsi.  Kopposusi  MeTaysioB:  XUMHYECKas U
NEKTPOXUMUYECKAsl. 3aBUCHMOCTb CKOPOCTU KOPpPO3UHU OT
yCIIOBHH OKpyxkaromei cpensl. Knaccudukanums Kopposun
METAIJIOB 110 pPa3IM4HbIM Ipu3HakaM. CrocoObl 3alUThI
METaJUIOB OT KOppo3uH. [Ipon3BOICTBO YyryHa U CTaJIH.

Hewmeramnsl. OcobeHHoCTH cTpoeHus aToMoB. Hemeramibsr —
IIPOCTBIE BELIECTBA. 3aBUCUMOCTb CBOWCTB TaJlOT€HOB OT UX
IIOJIOXKCHUA B HepHOIIH‘IeCKOﬁ cucreMe. OKHCIHUTEIbHBIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT
WX TOJIOKEHUSI B PAIY JIEKTPOOTPULIATEIHHOCTH.
IIpodunibHbie U NPodecCHOHAIBLHO 3HAYMMBbIE DJIEMEHTHI
cogep:kanusi. [lomyyeHne  HeMmMeTaluUIOB  (PaKIIMOHHOM
MIEPETOHKOM JKUAKOTO BO3JyXa M DJJIEKTPOJIM30M PacTBOPOB
I pacriaBoB AIIEKTPOJIUTOB. CunukaTtHast
IIPOMBIIITIEHHOCTD. [IpOM3BOACTBO CEPHOIT KUCIIOTHI.

IIpakTuyeckoe 3ansitue. Pemenue 3a1ady Ha NMPaKTUYECKUAN
Y TEOPETUYECKUI BBIXOJ MPOIYKTA PEAKIIHH.

JlabopaTopHoe 3ansaTue IlomyueHue W CBOWCTBA OKCHJIA
yraepoaa (1V)

JlabopaTopHoe 3aHsitue PereHue -SKCIEPUMEHTAIBHBIX
3a/1a4

JlaboparopHoe 3ansitue PemieHue 5SKCIEpUMEHTATIbHBIX
3a/1a4

Il cemecTp

Pazgen 2. Oprannyeckasi XuMus

66

Tema 2.1.
OCHOBHBIE TTOHSITHSA
OPraHU4YeCKOu
XUMHH U TEOPUS
CTPOECHUS
OPTraHNYECKHUX
COeIMHEHUI

IIpeamer opranndeckoit xumuu. [IpupoaHbIE, HCKYCCTBEHHBIE
Y CHHTETUYECKHE OpraHn4YecKue BemecTBa. CpaBHEHHE
OpPraHUYECKUX BELIECTB ¢ HEOPraHUYECKUMHU. BaJIeHTHOCTS.
XHAMHUYECKOE CTPOCHHE KaK MOPSAIOK COCIMHEHHS aTOMOB B
MOJIEKYJIBI 10 BAJICHTHOCTH.

Teopus CTpOCHUSA OpPraHUYECKUX COEMHEHU I
A .M.bytneposa. OcHoBHBIE IIOJIOXKEHUS TEOPUHU
XUMHUYECKOTO cTpoeHus. M3oMepus u n3omepbl. XUMHUECKUE
(hopMyIIBI B MOJIENIH MOJIEKYJI B OPTaHMYECKONH XUMUH.
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Knaccudukanus oprannueckux BemecTB. Kinaccuduxanus
BEILIECTB 10 CTPOEHUIO YIJIEPOJAHOTO CKEJIETa U HATUYHUIO
(GyHKIMOHATBHBIX TpyIil. ['oMonoru u romosnorus. Hauana
HoMmenkiarypsl [UPAC.

Krnaccudukanus peakiuii B opranndeckoi xumun. Peakiun
pUcoeANHEeHUs (THIPUPOBAHUS, TAJIOT€HUPOBAHMUS,
TUIpOraJloreHUpPOBaHMsl, FuapaTalun). Peakiiuu otuienyieHus
(meruapupoBaHus, JETUAPOTATIOreHUPOBAHUS,
neruapartanuu). Peakuun 3amenienus. Peakiuu
M30MEpU3aLUu.

IIpodunibHbie U NPOdecCHOHAIBHO 3HAYMMBbIE 3JIEMEHTHI
conepskanus. [lonstue o cyOctpare u pearenre. Peakuuu
OKHCJICHUS W BOCCTAaHOBJICHMS OpPraHUYECKUX BELICCTB.
CpaBHeHue Kiaccu(PUKAIUU COETUHEHHI M Kiaccudukanuu
peaKkurii B HEOPraHM4YECKOM U OPraHUYECKOM XUMHUU

IIpakTnueckoe 3ansaTue. CocraBieHue (Gpopmya roMoaoron
1 U30MEPOB.

JlabopaTopHoe 3ansatue. OOHapyxeHHEe yriepoaa U
BOJIOPOJIa B OPTraHMYECKUX COCTUMHEHUSX.

Tema 2.2.
YrieBogopoabl U X
PUPOJIHBIE
HMCTOYHUKHU

Ankanpl. ['oMonoruueckuil psij, U3oMepusi 1 HOMEHKJIATypa
QIKaHOB. XHMMHUYECKHE CBOMCTBA aJKaHOB (METaHa, ITaHa):
TOpEeHUE, 3aMellleHhe, pa3jokKCeHUe, JCTHIPHUPOBAHUE.
[TpMeHEeHHE aTKaHOB Ha OCHOBE CBOMCTB.

AJKeHBI. DTUJICH, €0 TOJIYYeHHE (IeruApUPOBAHUEM dTaHa,
JernoauMepu3anuen monusTieHa). ['oMmonornueckuit psi,
M30MepHsl, HOMEHKIIaTypa aJKeHOB. XMMUYECKUE CBOMCTBA
STUJICHA: TOPEHUE, KAYECTBEHHBIE peakiuu (00eciBeunBaHNE
OpOMHOI BOJBI M paCTBOpa MepMaHTaHaTa Kajwus),
ruaparanys, nonumepusanus. [I[pumenenne stuieHa Ha
OCHOBE CBOWCTB.

IIpoduibHbie U NpodeccHOHAIBHO 3HAYMMBIE 3JIEMEHThI
coaep:xanus. [Ipasuiio B.B. MapkoBHHKOBA.

Jluensl n kayuyku. [IoHsTHE O THEHAX KaK yrIeBOAOPOIAX C
JBYMS IBOMHBIME CBsI3sIMU. COTPSIKEHHBIEC TUCHBI.
XuMmudeckue cBorcTBa OyTaaueHa -1,3 u u3omnpexa:
oOeclBeunBaHUE OPOMHOI BOJIBI U TIOJIMMEPHU3AIIHS B
Kayuyyku. HaTypaibHbIil U1 CHHTETUYECKHE KayuyKu. Pe3nHa.
AJKnHBI. AlleTHIIEH. XMMHUYECKHE CBOMCTBA aIleTHIICHA:
ropeHue, odecriBeynBaHue OPOMHOMN BOJIbI, IPUCOSIMHEHHIA
XJIOpOBOJIOpOIa U ruspaTanus. [ [puMeHeHue anerniieHa Ha
OCHOBE CBOMCTB. MeXKi1acCoBasi U30MEpUs C AJIKaIUCHAMU
IMpoduabHbie 1 MpodeccHOHAIBLHO 3HAYMMbIE 3JIeMEHThbI
conep:kanusi. Kriaccudukamus w Ha3HAYCHHE Kay4dyKOB.
Knaccudukanus u Ha3HaueHue pe3uH. BynmkaHuzamms
kayuyka. [lonmydeHue anerwieHa NHUPOIUM30M MeETaHA U
KapOUIHBIM crocobom. Peakuus MOJIMMEpHU3aLun
BUHWIXJIOpUA. [[OTMBHHWIXJIOPUA U €r0 IPUMEHEHHE.

Apenbl. benzon. Xumuueckue cBoiicTBa OeH305a: TOpeHue,
peakuuu 3aMelleHns (raloreHupoBaHue, HUTPOBAHHUE.
IMpoduiabHbie M NPOdecCHOHATBHO 3HAYUMbIE 3JIeMEHThI
coaep:xkaHus. Tpumepunsanus aneruwieHa B 6enzoin. Ilonstue
00 skcTpakumu. BoccraHoBieHMe HUTPOOEH30/1a B AHUJIMH.
I'omonorunueckuii psa aperoB. Tonyous. Hurposanue Toiryoua.
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Tporun

[IpupoaHbie ICTOYHUKH YTII€BOAOPOA0B. [IpupoaHbIii ras:
cocTaB, IpUMeHeHue B kadecTBe TorumBa. Hedts. CoctaB u
nepepadotka Hedtu. [leperonka nedptu. Heprenponaykrer.
IpodunabHbie u NPodheccCHOHATBLHO 3HAYNMBIE JI€MEHThI
coaep:xanusi. OCHOBHBIC HAIIPABIICHHS IPOMBIIUICHHON
nepepaboTKu mpupoaHoro ra3a. [lomyTHslil HedTsHOM Ta3,
ero nepepabotka. [Iporecchl MPOMBINIIICHHOH TepepaboTKu
He(TU: KpeKUHT, pupopMuHT. OKTAHOBOE YUCIIO OCH3MHOB U
[IETAHOBOE YMCIIO TN3EIBHOTO ToTuMBa. Kokcoxummueckoe
MIPOU3BOJICTBO U €T0 MPOIYKITUS

IIpakTnyeckoe 3ansitue. Mi3omepusi 1 HOMEHKIIATypa
yIJI€BOJIOPO/IOB

IIpakTuyeckoe 3ansaTHe. [ eHETHYECKAs CBA3b MEXKIY
yIJ1€BOJIOPOIaMU

JlabopaTopHoe 3ansiTue. [lonyyeHue aneruieHa u u3yuyeHue
€ro CBOMCTB

Tema 2.3.
Kucnopon
coJiepKalime
OpraHUYECKUE
COEIMHEHHUS

Cruptel. [Tonydenne sTaHoNa OPOKEHUEM TITFOKO3bI U
ruapaTamnuei sTuieHa. [ uapokcuiabHas rpymnmna Kak
¢dbyakmonanpHas. [ToHATHE O IPEISTBHBIX OJTHOATOMHBIX
cnuprax. XMMAYECKUE CBOWCTBA ATAHOA: B3aUMOJICHCTBHUE C
HaTpueM, 00pa30BaHUE MPOCTHIX U CIIOKHBIX 3(UPOB,
OKHCJIeHHe B anbjeru. [lpuMenenue 3Tanosa Ha OCHOBE
CBOWCTB. AJIKOTOJIN3M, €r0 OCJIEACTBUS I OpraHu3Ma
4eloBeKa U mpeaynpexaeHue. [ uiepus kak npecTaBUTENhb
MHOTI'0aTOMHBIX CITUPTOB. KauecTBennas pCaKknuui Ha
MHOT0aTOMHBIE CIUPTHI. [I[puMeHeHne riuiepuHa.
IpodunbHbie U NPodPecCHOHATBHO 3HAYUMBIE 3JIeMEHThI
cojep:kaHusi. METUTIOBBI CIUPT M €ro HCIOJIb30BaHUE B
KaueCTBC XHMHUUYCCKOTO CbIPbs. TokcH4HOCTL, MeTaHOJIA U
MpaBWJia TEXHUKU O€30MacHOCTH Tpu paboTe ¢ HUM.
OTUIECHTIINKOIb u €ro MMPUMCHCHHUC. TokcUYHOCTE
STWJICHTJIMKOJS W TpaBWJIa TEXHHUKH O€30MacHOCTH TMpHU
paboTe ¢ HUM.

®enon. Puznyeckne 1 XUMUIECKHE CBOMCTBA (eHoa.
B3aumHoe BiausiHUE aTOMOB B MOJIEKYJIE (peHOJIa:
B3aUMOJCUCTBUE C THIPOKCUIOM HATPUS U a30THON
kuciotoil. [I[pumenenne geHosia Ha OCHOBE CBOMCTB.
Anpneruasl. [lonstue o0 anpaerunax. AnapAeruaHas rpymmna
Kak (yHKIMOHaIbHast. @opManbIerua U ero CBoMcTBa:
OKHUCJICHUE B COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOIMK ciupT. [lonydenue anbaernios
OKHCJICHUEM COOTBETCTBYIOIIUX CIUPTOB. IIpumenenue
(dbopManbaeruia Ha OCHOBE €ro CBOWCTB.

IIpodunibHbie U NPO(decCHOHAIBHO 3HAYMMBbIE JJ1EMEHTHI
cogep:kanusi.  IlomydyeHue  ¢eHonma U3 MPOJIYKTOB
KOKCOXMMHUYECKOTO0  TPOM3BOJACTBA M U3  OeH3oua.
[TonukonaeHcarust  dopManmpaeruga ¢ (QEeHOIOM B
denonopopmanpaeruanyo cmoiy. Aneranbaerun. Ilonstue
0 KETOHax Ha mnpumepe aneTtoHa. lIpumeHeHue aneroHa B
TEXHHUKE U IPOMBIIIJIEHHOCTH.

Kap6onossie kucnotsl. [ToHsTHE O KAPOOHOBBIX KUCIOTAX.
KapOoxkcuiipHasi rpynna Kak (yHKIIMOHAJIbHAsL.
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I'omonoruyeckuii ps IpeaeabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. [lomydeHne kapOOHOBBIX KHCIIOT
OKHCIICHUEM aJIbJIETUI0B. XUMUYECKUE CBOMCTBA YKCYCHOM
KHCIIOTHI: OOIIME CBOMCTBA ¢ MUHEPAILHBIMU KHCIOTAMU U
peakuus dTepudukanyu. [[pumeHenne yKkCycHOM KHCIOTHI Ha
OCHOBE CBOMCTB. Bricine )KUpHbIE KUCIOTHI HAa IPUMEpE
MMAJIbMUTUHOBOW M CTEAPUHOBOM.

IMpoduiabHbIe U PO(PECCHOHATBLHO 3HAYMMbIE 3J1eMEeHThI
coaep:xaHusi. MHorooOpasue KapOOHOBBIX KUCIOT
(11aBesIeBOM KUCIOTHI KaK IByXOCHOBHOM, aKpHUIIOBOM
KHCIIOTHI KaK HENPeIeIbHON, OCH30HHOM KHCIOTHI KaK
apoOMaTUYECKOU

Crnoxuble 3¢upsl 1 xupbl. [lomyuenne ci0XHbIX 3PUPOB
peakuueit srepudukanuu. CioxHbie 3pUpPHI B IPUPOJE, UX
3Ha4yeHue. [IpuMenenue CiIoXHbIX H3(UPOB HA OCHOBE
cBoicTB. JXKupsl kak ciaoxxHbie 23¢upsl. Knaccudukanuys
KUPOB. XUMUYECKUE CBOKMCTBA KUPOB: TUIPOJIN3 U
TUAPUPOBAHUE KUAKUX KUPOB. [I[ppuMeHeHne KupoB Ha
OCHOBE CBOMCTB. Mblia.

IIpodunbubie 1 NMPOPEeCCHOHAIBHO 3HAYMMBbIE 3JIEMEHTbI
coaep:xxkanus. [lnenkooOpa3yromme macia. 3aMeHa KXHPOB B
TEXHUKE HENUIIEBbIM ChIpbeM. CHHTETHYECKHE MOIOIINE
CpEJCTBA.

VYrneBoabl. YIeBobl, X KiIacCU(pUKALIKA: MOHOCAXapHUIbI
(Troko3a, GpyKTo3a), IMcaxapuabl (caxapos3a) u
noJyicaxapupl (Kpaxman U HesToao3a). [ mokoza —
BELIECTBO C ABOWCTBEHHOM PyHKIIMENH — albJAerua0CIupT.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bl: OKUCIECHUE B INIFOKOHOBYIO
KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CIUPTOBOE OPOKEHUE.
IIpuMeHeHne TIII0KO3bI HA OCHOBE CBOMCTB. 3HAYECHHE
YIJIEBOAOB B JKUBOW MPUPOJIE U KU3HU yenoBeka. [lonstue o
peakuusax MOJIMKOHEH AU U TUIPOJIN3a Ha IPUMEPE
B3aMMOIIPEBPALLECHUI: TITI0K03a <> TOJUCaXapH/.
IIpoduibubie U NPo(ecCHOHATBLHO 3HAYMMBIE )JIEMEHThbI
cojepskaHusl. MOJIOUHOKHCIIOE OPOKEHUE TIIFOKO3BI.
Kucnomonounsie npoayktsl. CHIIOCOBaHHE KOPMOB.
HuTpoanue nenmtonossl. [upokcuinH.

IIpakTyeckoe 3ansaTHe. M30Mepus u HOMEHKIATypa
CHUPTOB, AJIbJETUI0B, KAPOOHOBBIX KHCIIOT.

IIpakTnyeckoe 3ansaTHe. M130Mepus 1 HOMEHKIATypa
CJIOKHBIX 3(hHUpOB

IIpakTuyeckoe 3ansiTHe. [ eHETHYECKAs CBSA3b MEXKITY
KHUCJIOPOJCOAEPKAIIMMHU COCTIUHEHUSIMM.

IIpakTnueckoe 3ansiTue. Penenne 3a1a4 Ha onpeesieHUe
MOJICKYJISIPHOM (hopMyJTBI BeliecTBa

JlaGoparopHoe 3aHsATHEe. XUMUYECKUE CBOMCTBA
aJbJICTU]IOB

JlabGoparopHoe 3aHsATHEe. XMMUYECKUE CBOMCTBA
KapOOHOBBIX KHUCJIOT

JlabGoparopHoe 3aHsiTHe. XMMHUYECKUE CBOMCTBA YIIIEBOJOB

JlabopaTopHoe 3ansitTne. XMMHYECKHUE CBOICTBA YIJIEBOOB

N

Tema 2.4.
A30TcoaepKalme

Awmunbl. [lonsatue 06 amuHax. Anudarndeckue aMuHBI, UX
KJ1accu(UKanus 1 HOMEHKJIATypa. AHWINH KaK OpraHu4ecKoe
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OpraHUYeCKUe
COCIUHEHMUS.
ITonumepst

OCHOBAHUE. HonyquHe AHUJINHA u3 HI/ITp06€H3OJIa.
[IpyumeHeHne aHnIMHA Ha OCHOBE CBOMCTB.

AMHUHOKHCTIOTBI. AMUHOKHUCIIOTBI KaKk aM(OTepHBIE,

I YHKIIMOHATBHBIE OPTAHUYECKUE COCAMHEHHUS.
XUMHUYECKUE CBOMCTBA aMUHOKHCIIOT: B3aUMOJICHCTBHE C
IesI04aMu, KUCIOTaMH U IPYT € APYTroM (peakuus
nonukoHAeHcaun). [lentuanas CBsA3b U MOTUTIEITHIBL.
[IpyMeHeHre aMUHOKHUCIIOT HA OCHOBE CBOJCTB.

benku. IlepBuuHas, BTOpHUYHAsA, TpPETUYHAs CTPYKTYPHI
OenkoB.  XUMMYECKHMEe  CBOWcTBa  O€JIKOB:  TOpEHHe,
JieHaTypalus, TUAPONIN3, [IBETHBIE peakluu. buosornueckue
dbyHKIIMHA OEITKOB

[Tonumepsl. benku u nonucaxapupl Kak OMOMOIMMEPHI.
IInactmaccel. [lonydeHne nonumMepoB peakuuein
MOJIMMEPU3ALMHU U TIOJIMKOHIEHCAUU. TepMOIIaCTUYHBIE U
TepMOpeaKTUBHBIE I1acTMacchl. [IpencraBurenu niacrmace.
Bonokna, ux knaccudukanus. [Tonydenue BOIOKOH.
OTtnenpHbIE MPEICTABUTENN XUMUUYECKUX BOJIOKOH.
IIpodunbHbie 1 NpodecCHOHATBLHO 3HAUNMMBbIE JIEeMEHTbI
cojepskaHusl. AMUHOKanpoHoBas kucioTa. Kanpon kax
MpeACTaBUTENb OJMAMUIHBIX BOJIOKOH. Mcnonb30Banue
THIIPOJIA3a OETTKOB B MPOMBINIICHHOCTH. [loMMBHHMIXTOPH],
nonuteTpadTopaTHIieH (TedoH). DeHonodopmanbaeruIHbIe
mnactMmaccsl. Lemrynounn. [IpomsiluieHHOE TPOXU3BOICTBO
XUMHUYECKUX BOJIOKOH.

HpaKaneCKoe 3aHsTHEe. |'cHeTHUYEeCKas CBI3h MCXKIAY
KJIaCCaMU OPraHUYCCKUX COCJIMHEHUH.

JlaGopaTopHoe 3ansiTue .VccienoBanue CBOWUCTB
AMUHOKHCIIOT

JlaGopaTopHoe 3aHsiTHe. XHUMHUECKHE CBOMCTBA OCIIKOB

JlaGopaTopHoe 3aHsiTHe PelieHne SKCIIepUMEHTAIbHBIX
3aja4. Pacrio3HaBanue miactmacc

BCEI'O:

132

Jlis  XapakTepUCTUKHA YPOBHS OCBOCHHUS Y4eOHOTO MarTepuaia HCIONb3YIOTCA CIEAYIOLUe
0003HaUEHUS;

1. o3HakoMHTENbHBIH (y3HaBaHUE paHee N3YUYCHHBIX 00BEKTOB, CBOMCTB);

2. PENpOAYKTUBHBIA (BBIOJHEHHWE JESATEIBHOCTH 10 00pasiy,

PYKOBOJCTBOM);

3. TPOIYKTHBHBIA (TUIAHMPOBAHWE M CAMOCTOSTEIBHOE BBHIIOJIHEHHE JCSTEIBHOCTH, pEIICHUE

MPOOJIEMHBIX 3a71a4).
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2.3. XapaKTepHCTHKA OCHOBHBIX BU0B Y4eOHOIi 1eTeJIbHOCTH CTY1€HTOB

Coaep:xanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/I0B /IEATEJIbHOCTH CTY/I€HTOB
(Ha ypOBHe yUeOHBIX JeilcTBHI)

Baxkueiimme
XHMHYECKHe MOHATHSA

YMeHue naBaTh ONpEeAENEHWE M ONEPUPOBATH  CIEAYIOIIMMHU
XUMHMYECKHMH IOHATHSAMM: BEIIECTBO, XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCHUTEIbHBIE AaTOMHAs M MOJEKYJISIpHAs Macchl, HOH,
AJUIOTPOIIHS, U30TOIBI, XMMUUYECKasl CBSI3b, JIEKTPOOTPULATEIBLHOCTD,
BaJICHTHOCTh, CTENIEHb OKUCJIEHMSI, MOJIb, MOJIIPHAs. Macca, MOJIAPHBIN
00beM ra3o000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYJISIPHOLO MU
HEMOJIEKYJISIPHOTO CTPOEHUS, PaCTBOPBI, AIEKTPOJIUT U HEIEKTPOJIUT,
NMEKTPOJINTUYECKAsT JUCCOLMALUSA, OKUCIHUTEIb U BOCCTAHOBHUTEIb,
OKHCJICHHE U BOCCTAHOBJICHHE, TEIIOBOM 3(PQEKT peakiuu, CKOPOCTh
XMMHMYECKOM  peakUuu,  KaTajau3, XUMHUYECKOE  paBHOBECHE,
YIJIEPOAHBIN CKeJeT, (yHKIIMOHABbHAS TPYIINa, U30MEPHUsl, TOMOJIOTHS

OcHOBHBIE 3aKOHBI
XUMHUH

DopMyIMpOBaHUE 3aKOHOB  COXpPAHEHHS MAacChl  BEIIECTB U
MOCTOSTHCTBA COCTaBa BEIIECTB. Y CTaHOBKA MPUYUHHO-CIIEACTBEHHOMN
CBSI3M MEXKY COAEpKAHHEM 3THUX 3aKOHOB U HallMCAHUEM XUMHYECKHX
dbopMyll W ypaBHGHHMH. YCTAaHOBKa SBOJIOIMOHHON CYIIHOCTH
MEHJICNIEeBCKOH M COBPEMEHHOH (POPMYIHPOBOK TMEPUOIUYECKOTO
3akona J[. M. MenneneeBa. OOBsICHEHHE (PUINISCKOTO CMBICIIA
CUMBOJIUKH TEPHOJNYECKON TaOIHIBI XUMUYECKUX 3neMeHToB JI. .
MenneneeBa (HOMEpPOB 3JIEMEHTA, NEPHOJA, TPYIIIBI) U YCTaHOBKA
MPUYMHHO-CIICCTBEHHON CBSI3M  MEXAYy CTPOCHHEM aromMa H
3aKOHOMEPHOCTSIMH U3MEHEHHSI CBOMCTB 3JIEMEHTOB M O0Opa30BaHHBIX
MMHU BEIIECTB B NEpUOAAX M Trpynmax. XapaKTepUCTHUKa JIEMEHTOB
MaJbIX U OOJIBIIMX TIEPUOJOB MO UX ToJiokeHHIo B [lepmoamueckoit
cucteme /.M. MennaeneeBa

OcHOBHBIE TEOPUH
XUMHH

YcraHoBKa 3aBUCHMOCTH CBOMCTB XMMHUYECKHUX BEIIECTB OT CTPOCHHUS
aTOMOB OOpa3ymIIUX MX XHUMHUYECKUX DIIEMEHTOB. XapaKTepUCTHKA
BOXHEUIIMX THUIIOB XUMHUYECKUX CBS3€M M OTHOCUTEIBHOCTH JTOM
tunonorud. OOBSICHEHHE 3aBHCHUMOCTH CBOWCTB BEIIECTB OT UX
COCTaBa M CTPOCHHS KPUCTAUIMYECKHX pemeTok. DopMynupoBKa
OCHOBHBIX TIOJIO)KEHUM TEOPUM DIIEKTPOJUTHUUYECKON AUCCOLMALMU U
XapaKTEepUCTUKA B CBETE ATOM TEOPUHM CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COeIUHEHUN. POPMYIHUPOBKAa OCHOBHBIX IOJIOKEHHUI
TEOPUU XHUMHUYECKOTO CTPOCHHUS OpPraHWYECKUX COCIUHEHUWA U
XapaKTEpPUCTUKA B CBETE JTOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
OPraHNYeCKUX COCTUHEHUHN

BaxkHeililne BenecTrBa
)% MaTepnan bl

XapakTepucTUKa COCTaBa, CTPOCHMs, CBOWMCTB, IIOJNYyYEHUS W
npuMeHeHus: BaxkHeWmux metamwioB (IA u IIA rpynn, amromMuHuS,
&Kenesza, a B ECTeCTBEHHO-HAy4HOM mpoduie Hu HEeKOTopbiX d-
9JIEMEHTOB) M MX COeIMHEHHUIl. XapaKTepuCcTUKa COCTaBa, CTPOCHUS,
CBOMCTB, MOJIYYEHUS U IPUMEHEHMsI BaxkHeWux HemeTamuioB (VIII A,
VIIA, VIA rpynm, a Takxe azota u ¢docdopa, yriepoga U KpeMHUs,
BOZOPOJA) U HX COEAVHEHMH. XapaKTEepUCTHUKAa COCTaBa, CTPOCHMS,
CBOMCTB, IIOJIYYEHUS M NPUMEHEHUS  BAKHEWIINX  KIJIACCOB
YTJIEBOAOPOIOB (AIKAHOB, HIUKJIOAIKAHOB, aJIKEHOB, aJJKHHOB, APEHOB)
U UX Haubojee 3HAYMMBIX B HApOJHOXO3SMCTBEHHOM IUIaHE
NIpEICTAaBUTENEH.  AHaJOrM4YHas  XapaKTepUCTHKA  BAXHEUIINX
MPEACTABUTENEN JPYTMX KJIACCOB  OPraHMYECKUX COEIUHEHUN:
METaHOJIa M 3TaHOJA, CIOXKHBIX 3(UPOB, JKUPOB, MBUI, aJbAETHJIOB
(bopmanbIerua0B | arieTalbIeruaa), KETOHOB (aleToHa), KapOOHOBBIX
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KHUCIOT (YKCYCHOW KHCIOTBI, JUISI €CTECTBEHHO-HAYYHOTO MpoQuis
NpEICTaBUTENIEH  JAPYIMX  KJIacCOB  KHUCJIOT), MOHOCaXapHI0B
(TMI0KO03B1), AMCaXxapuaoB (caxapo3bl), MONKUCAXapHIIOB (Kpaxmala H
LEJITF0JIO3b]), AHWIMHA, AMUHOKHCIOT, OEJNKOB, HCKYCCTBEHHBIX H
CUHTETHYECKUX BOJIOKOH, Kay4yKOB, IIJJACTMAcC

XUMHYeCKUH A3BIK U
CHUMBOJINKA

Hcnonws3oBanne B y4eOHOW W TNPOPECCHOHAIBHOUW JeATEIHBHOCTH
XMMHYECKUX TEPMHUHOB U CUMBOJIMKU. Ha3BaHHE M3yYEHHBIX BEILECTB
10 TPUBUAJIBLHOW WJIM MEXIYHAPOJAHOM HOMEHKJIAType W OTpPaKCHHE
cocTaBa ATHX COCIWHEHUH C TIOMOIIBIO XUMHUYECKHX (HOPMYIL.
OtpaxxeHre XHUMHYECKHMX TMPOLECCOB C MOMOIIbIO ypaBHEHUM
XUMHYECKHUX PEaKIi

XuMUYeCKUe peakunu

OOpsicHeHHE CYHNIHOCTH XUMHMUYECKUX IpoueccoB. Kiaccudukamnus
XUMUYECKUX PEaKUUil 0 Pa3jau4HbIM IPU3HAKAM: YHUCIy U COCTaBY
IIPOAYKTOB U pEareHToB, TEMJIoBOMY 3(QeKTy, HalpaBieHHUIo, (ase,
HaJIMYMIO KaTAIA3aTOPa, U3MEHEHUIO CTEIICHEW OKUCIICHMS DJIEMEHTOB,
00pa3yIoIIMX BEIIeCTBa. Y CTAHOBKA MPU3HAKOB OOILETro U Pa3Iu4yHOro
B TUIIOJIOTHH PEAKUUM JUIsl HEOPTaHUYECKON U OPraHMYECKOW XHMMH.
Knaccudukanus BemecTs U MPOLECCOB ¢ TOYKU 3PEHUS OKUCIICHUS-
BoccTaHoBJeHUs. CocCTaBlieHHE YpaBHEHMH peaklUid C MOMOILbIO
MeTo/a IEKTPOHHOro GanaHca. OObsICHEHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKOM PEAKLIUN U TOJIOKEHUS XMMHYECKOIO PaBHOBECHUS OT
pa3nuyHbIX (PaKTOpPOB

XuMHUYeCKHi BrinosiHEHNE XMMHYECKOTO IKCIEPUMEHTA B MOJHOM COOTBETCTBUH C
IKCIEPUMEHT npaBujiaMu  Oe3onacHocTH. HaOmronenue, ¢ukcamuss W ONHUCAHHUE
pe3yJIbTaTOB MTPOBEJCHHOT0 YKCIEPUMEHTA
XumMuueckas [IpoBenenue caMOCTOSATEIHHOIO TIOUCKA XHMHUYECKON MH(OpMAIHUU C
uHdopmanus WCIIONB30BAHUEM  PA3JIMYHBIX HUCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX

U3aHUH, KOMIBIOTEpHBIX ©0a3 JaHHbBIX, pecypcoB MHTepHera).
Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOJOTUM s oOpabOTKH U
nepeayd XMMHUYeCcKoll MHQopManmuuM M ee IpeaCTaBleHUs B
pa3nnyuHbIX (hopMax

Pacuernl o

VYcraHOBKA 3aBUCUMOCTH MEXKJy KadeCTBEHHOM M KOJIMYECTBEHHOU

XHMHYEeCKUM CTOPOHAMM XMMHUYECKUX 00BEKTOB U MpPOILecCOB. PerieHne pacueTHbIX
(popmyaam u 3a/1a4 110 XUMUYECKUM (opMyJiaM U ypaBHEHUSIM

YPABHCHHUAM

IIpoduiabHoe n OObsCHEHNN XUMUYECKUX SIBJICHUHN, MPOUCXOAIIUX B IPUPOAE, OBITY
npogeccnoHaIbHO 1 Ha nnpousBoAacTBe. OnpeneneHne BO3MOXKHOCTEN MPOTEKaHMs

SHAYUMO€ COACPKAaHUEC

XMMHUYECKUX MPEBpAIIeHN B pa3nyHbIX ycnoBuax. CoOmoaeHue
MPaBUJI SKOJIOTHYECKHM IPaMOTHOTO TIOBEJICHUS B OKpY’Kalollel cpee.
OreHKa BIUSHHS XUMHYECKOTO 3aTrpsI3HEHHS OKPYKaIOIIeH cpebpl Ha

OpraHu3M 4eJOBeKa U JIpyrue >kuBble oprann3Mbl. CobmoaeHne
MpaBUJI 6€30MACHOT0 OOIIEHUS ¢ TOPIOYUMHU U TOKCUYHBIMU
BellleCTBaMH, J1abopaTopHbIM 00opyroBanueM. [loaroroBka pacTBopoB
3aJJaHHOH KOHIICHTpaNuy B OBITY U Ha MMPOn3BoIcTBE. KpuTHueckas
OLIEHKa JJOCTOBEPHOCTH XUMHUYECKOM HH(pOpMAIMH, TOCTYNAIOIIEH 13
pa3HBIX HCTOYHHUKOB.
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3. YCJIOBUSA PEAJIN3AIIMA PABOYEN ITPOT'PAMMBI YYEBHOM JTACIHUILIAHBI

3.1. TpeGoBaHusi K MUHUMAJIBLHOMY MATEPUAJIBLHO-TEXHHYECKOMY 00ecreyeHH o

OcBoeHre mTporpaMmbl  Y4eOHOH JTUCHUIUIMHBI «XUMHUS» TPEANojiaraeT Haaudue B
npodeccnoHanbHOM 00pa30BaTENbHON OpraHM3alMM, Peau3yIoIie 00pa3oBaTENbHYIO MPOrpaMMy
cpenHero obmero obpazoBanusi B mpeaenax ocBoenus OIIOIT CIIO Ha 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHus, KaOMHETa XUMHH C JJabopaTopuei U 1a00paHTCKOM KOMHATOM.

[Tomemenne kaOuHeTa XWMuUHM, jJabopaTopuii M Ja0OPAaHTCKONW KOMHATHI YAOBJIETBOPSET
TpeboBanusaM CaHUTAPHO-IITUAEMUOIOTHYeCKUX paBui u HopMatuBoB (CaulluH 2.4.2 Ne 178-02).

OcHarmenre yueOHOTro KabuHeTa:

. [10CAJOYHbIE MECTA M0 KOJIMUYECTBY CTYIEHTOB;

. pabouee MeCTO IpenogaBaTess;

. NeYaTHBIE U SKPAHHO-3BYKOBBIE CPEACTBA O0yUYCHHUS;

. JJIEKTPOHHBIE Y4eOHbIE MaTEPUaIbI 10 XUMHH.

TexHuueckue cpeacTBa 00y4eHHUs:

. MyJIbTUMEANHHOE 000py10BaHUE,;

. komriekT DVD auckoB ¢ yueOHbpIME (DHIBMaMU IO XUMUH,

. HNuTepHer.

O6opynoBanue 1aboparopun U paboUnX MeCT JTabopaTOpHH:

. KOMILJIEKT JIAOOPAaTOPHBIX CTOJIOB;

. BBITSDKHOH 1IKad;

. KOMILIEKThl J1a0OpaTOpHONl mocyabl, OOOpYIOBaHMS U PEAKTUBOB HA KaxJbli
71a00paTOPHBII CTOJ IO COOTBETCTBYIOIIUM TEMaM;

. HaTypalbHble OOBEKTHI, MOJENM, HOpuOOpsl W HAOOPHI A I[OCTAaHOBKH
JIEMOHCTPALIMOHHOT'O 3KCIIEPUMEHTA,;

. BCIIOMOTaTeIbHOE 000PY0BaHUE U UHCTPYKLIUH.

[Tpu peanuzanuu padouei nporpammsl yueOHOM aucuuiinabl OY .11 «Xumus» MoxeT ObITh
HCII0JIb30BaHO TporpaMmmuoe obecrieueHue Big Blue Button (BBB), Moodle, fI-auck.

3.2. Audopmanuonnoe odecneyenue o0ydenusi. IlepeueHb pekomMeHayeMbIX y4eOHBIX
u3nanuii, UurepHer-pecypcos, 10NM0JHUTEILHON JUTEPATYPHI
OcHoBHas nuTeparypa:

1. I'abpuensn O. C. Xumusa. YriayOneHHbsli ypoBenb. 10 kiacc: ydeOHMK, cepus
Beprukans — Mocksa. [Ipoda, 2018 — 319 ¢. — TekcT: HemocpeICTBEHHBIN.

2. I'abpuensn O. C. Xwumusa. YrioyOneHHbli ypoBeHb. 11 kiacc: yueOHMK, cepus
Beprtukans — Mocksa. [poda, 2018- 396 c. — TekcT: HemocpeACTBEHHBIH.

3. Opranunueckast xumus : npaktukyMm ans CIIO / cocraButenn T. A. Poamna, 1O. A.

I'yxems. — CaparoB : IIpodobpazoBanue, 2021. — 67 ¢. — ISBN 978-5-4488-1141-8.— URL:
https://www.iprbookshop.ru/105147.html (mata obpamenus: 11.06.2021). — Pexum nocrtyma: s
ABTOPHU3UDP. MOJIb30BATENEH.- TEKCT : 3JIEKTPOHHBIMN.

4. [lenuna, B. Y. Opranudeckas xumus : yueoHoenocodbue mis CI1O / B. U. Ilenuna, O.
1O. Adanaceena, O. B. JlaBpentseBa. — Capatos : [IpodobpazoBanue, 2021. — 136 ¢. — ISBN 978-
5-4488-1241-5.— URL: https://www.iprbookshop.ru/106839.html (mata obpamenus: 11.06.2021). —
Pexxum noctyma: ajist aBTOpU3HUp. MOJIb30BaTeNed. TEeKCT : 3JIEKTPOHHBIN

S. Bonasipesa, O. U. Xumus : 3agaunuk s CIIO / O. U. Boaneipesa, O. I1. Kymnapesa,

I1. A. [TonomapeBa. — Caparos : [Ipodobpazosanue, 2020. — 140 ¢. — ISBN 978-5-4488-0595-0.—
URL: https://www.iprbookshop.ru/92199.html (mara obpamenus: 11.06.2021). — Pexum mocryna:
JUISl aBTOPU3HUP. MOJIb30BaTeNiei— TEeKCT : AJIEeKTPOHHBIN

JlononHuTeIRHAS TUTEPATYpA!

1. lapmn A.Il. Opranudeckass XuMus B PHCYHKaX, TaOnHIax, cxemax [DJIEKTpOHHBIN
pecypc]: yaedHnoe nmocobue/ I'apmmn A.Il.— DnextpoH. TekctoBbie nanusie.— CI16.: XUMU3JIAT,
2016.— 184 c. OBC «IPRbooks»
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2. HBanoB B.I'. OcuoBsl xumun: Yueonuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUI]
HNH®PA-M, 2016. - 560 ¢ DBC Znanium.com

3. HIIP Heoprannueckas xumuda: [lmapranka. — M.: PHUOP.2017 — 157 c¢. 9bC
Znanium.com

4, Ky3pmenko H.E. Xumus. 151 IKOJIBHUKOB CTApUIMX KJIACCOB M MOCTYNAIONIUX B BY3bI
[DnexkTpoHHBI pecypc]: ydebnoe mocodbue/ H.E. Kyspmenko, B.B. Epemun, B.A. IlomkoB—
DJIEKTPOH. TEKCTOBBIE JaHHbIE.— M.: MOCKOBCKHI T'OCYJapCTBEHHBIH yHUBEpCUTET MMeHU M.B.
JlomonocoBa, 2017.— 472 c— Pexum pocryna: http://www.iprbookshop.ru/54673.html.— 3BbC
«IPRbooks»

5. Jlebenes FO.A, ®danees I'.H, I'omyber A.M., lllanoBan B.H., CrenanoB M.b. Xumus.
3anaynuk- M. FOpaiit,2017

6. MapteiHoBa T.B. Heopranmueckas xumms: yueOnuk / T.B. MapteiHoBa, U.N.
Cynonunukas, 10.C. Areesa. — M. : UH®PA-M, 2017. — 336 c. + [Jon. marepuansl OBC
Znanium.com

7.  Ilmapranka mo ¢opmynam. Ousnka, XUMus, MaTeMaTHKa [DJIEKTPOHHBIN pecypc]/ —
DNeKTpOoH. TeKCToBble naHHble.— HoBocuOupck: CuOuUpckoe YHHBEPCUTETCKOE W3/1aTeNbCTBO,
Hopmartuka, 2017.— 118 c.— Pexwum nocryma: http://www.iprbookshop.ru/65259.html.— 35BC
«IPRbooks»

WuTepHeT-pecypchl

www.dic.academic.ru (OHJIAHH-CIIOBAPH U SHITUKJIOTIC/IHH).

www. biorosinfo.ru (o6miecTBo 6noTexHosoroB Poccun).

WWW.nano-info.ru (yueOHbIe MaTepUaIIbl O pa3BUTUH HAHOTEXHOJIOTUR).
www.xumuk.ru (caliT o XuMun).

WWWw.uznaem.ru (KaTajaor CaiToOB HAIIETO MHTEPHETA).

www. pvg. mk. ru (omumnuana «Ilokopu BopoObeBbl TOphI»).

www. hemi. wallst. ru (OOpa3oBaTenbHbIi caliT AJS MKOJBHUKOB «XUMUS»).
www.alhimikov.net (O6pa3zoBaTenbHbIN CAWT IS IIKOJILHUKOB).

www. chem. msu. su (OnekTpoHHas OMOIUOTEKA 110 XUMHH ).

0. www.enauki.ru (MHTepHET-U3AaHUE A yuuTenel «EcTecTBeHHbIE HAYKN).
www. lseptember. ru (MeToauueckas razera «llepBoe ceHTIOPs»).

12.  www. hvsh. ru (kypHan «Xumus B mkomne»). www.hij.ru (kypHan «XuMUS U KUZHBY).
13.  www.chemistry-chemists.com (3JIeKTpOHHBII )KypHaT «XUMUKU U XUMHS).
14.  3BC «IPRbooksy»

15.  DBC Znanium.com

BOoo~NoOR~WDNE

[EEN
=

3.3. MeTtonnueckoe obecrieuenne 00pa3oBaTeJbLHOI0 mpomecca I  00y4deHUsl
MHBAJIM/I0B U JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbA

VYcnoBus opraHuMzallid M CoJiep)KaHue OOY4YeHHMs] M KOHTPOJS 3HAHUW WHBAJIUIOB U
obyvaromuxcs ¢ OB3 mo nucimniamHe «XuMHS» ONPEAETSAIOTCS MPOrpaMMOM  JTUCIMITIMHBI,
a/IalTHPOBAHHOM MPU HEOOXOAUMOCTH J1J1s1 O0yUEHUS YKa3aHHBIX 00y4aroInXcs.

Opranuzanus oO0ydeHus], TeKyIleld U MPOMEXYTOYHON aTTeCTallMM CTYJIEHTOB-UHBAIUAOB U
ctynentoB ¢ OB3 ocymecTBiasercs ¢ y4eToM OCOOCHHOCTEH TICMXO(DH3UYECKOTO Pa3BUTHSA,
WH/MBUYAIbHBIX BO3MOXKHOCTEH M COCTOSTHHSI 3I0POBbsI TAKUX OOYUYAIOIIUXCS.

Hcxons m3 ncuxo@u3n4eckoro pa3BUTHSI M COCTOSIHUS 3/I0POBBSl CTY/IE€HTOB-MHBAJINUIOB U
cryaenToB ¢ OB3, opranu3yroTcst 3aHATHSI COBMECTHO C IPYTUMHU OOy4aroIUMHUCS B OOLIUX TpyIIax,
UCIOJIb3YSl COLMAIbHO-aKTUBHbIE M peQIeKCUBHBIE METOJbl OOY4YEeHHs CO3JaHUs KOMQOPTHOIO
IICUXOJIOTMYECKOT0 KIMMAaTa B CTYJIE€HYECKOW TPYIIIE WU, IPH COOTBETCTBYIOIIEM 3asIBJIEHUN TAKOTO
oOyuarolerocsi, IO HWHAMBUAYAIbHONM TMporpaMMme, KOTopas SBISETCS MOAMPHUIMPOBAHHBIM
BapUaHTOM OCHOBHOW paboueill mporpamMmbl AUCHMIUIMHBEL [Ipy 3TOM cojep:kaHue MporpamMMbl
OUCHUIUTMHBL HE H3MeHsieTcs. V3MeHsioTcs, Kak mpaBuiio, (GopMbl OOydeHHUsT U KOHTPOJS 3HAHUM,
o0pa3zoBaTeNbHbIC TEXHOIOTUU M JUIAKTUYECKUE MaTepHaJIbl.

OOyueHne CTyIEHTOB-MHBAIMIOB W CTyAeHTOB ¢ OB3 Takke MOXET OCYIIECTBISATHCS
WHIUBUAYAIBHO W/WIIH C IPUMEHEHUEM JTUCTAHITMOHHBIX TEXHOIOTHA.
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JluctaHmoHHOe 00ydeHne o0ecreunBaeT BO3MOKHOCTh KOMMYHHUKAIUK C TIPETIoaBaTesneM,
a TaKke C JpYrMMH o0OydaeMbIMH IIOCPEACTBOM BeOMHApOB (HampuMep, C HCIOJIb30BaHUEM
nporpaMMbl  SKYpe), 9To CrmocoOCTBYET CIUIOYEHHIO TPYIIIbI, HampaBisgeT yd4eOHYI0 TpyIImy Ha
COBMECTHYIO paboTy, 00CYXIeHHE, TPUHATHE TPYITIOBOTO PEIICHUS.

B yueOHOM mpomecce Ul TOBBIMICHHS YPOBHS BOCHIPHATUS M TepepabOTKu ydeOHON
uHpOpMALMK CTYJCHTOB-MHBAJIHIOB U CTyAeHTOB ¢ OB3 mnpuMeHsSIoTCS MyJIbTUMEIUHHBIE U
CIIeIAIM3UPOBAHHbBIE TEXHUUECKHUE CPEACTBA NpHeMa-Tepeaadn yaeOHoi HHPOPMAIK B JJOCTYITHBIX
dopmax Ui CTYIEHTOB C Pa3IMYHBIMU HApYIICHUSMH, OOECIIEYMBACTCS BBITYCK albTEPHATUBHBIX
(dbopMaTOB MEYATHBIX MAaTEpPHANOB (KPYMHBIH MIPH()T), HIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB B
dopmax, amanTHPOBAHHBIX K OrPAaHWYCHUSAM 310pOBbS OOYdYAIOIIMXCS, HaJMYUe HEO0OXOIUMOTO
MaTepHabHO-TEXHUYECKOT0 OCHAIICHUSI.

[ToxGop u pa3zpaboTka y4eOHBIX MaTepUaloB MPOU3BOJUTCS MPEIOAAaBATEIEM C YIETOM TOTO,
9YTOOBI CTYJICHTHI C HAPYIICHUSIMH CIIyXa MOJy4yalid HHPOPMALUIO BU3YaJIbHO, C HAPYIIEHUSIMH 3pEHUS
— ayJMaJIbHO (HAIlpUMeEp, C UCIIOIb30BAHHEM IIPOrPaMM-CHHTE3aTOPOB PEUH).

Ilpumeuanue: Ilpenooasamenu, yuebHvle KYpCbl KOMOP®IX MpeOylom om CmyoeHmos
8bINOIHEHUSI ONPEOeleHHbIX Cneyu@uueckux Oelcmeull U npeocmasiauux coboi npoodoremy unu
Oeticmeue, He8bINOIHUMOE Ol CMYOEHMO8, UCHbIMbIBAIOWUX MPYOHOCIU C NepeOsUNCeHUeM Ul
peuvio, obasanvl 6 PIIJ] yuecmv smu ocobewHocmu u npeonazamev CMyOeHMAM-UHBATUOAM U
cmyodenmam ¢ OB3 anemepnamugnvle Memoosl 3aKpenieHus u3yiaemoco Mamepuad.

Jns OCyIIeCTBICHHS MNPOLEAYpP TEKYIIEro KOHTPOJS YCIEBaeMOCTH W MPOMEXYTOYHOH
arrecTanuu oOyuarommxcst uHBaMAOB U Jun ¢ OB3 (oHx ONEeHOYHBIX CPEencTB MO TUCHMIUIMHE,
MO3BOJISIIOIINN OLIEHUTh JOCTHXKCHHUE MMM Pe3yIbTaTOB OOy4YEHUS U YpOBEHb C(HOPMUPOBAHHOCTH
KOMIICTEHIMI, TPETyCMOTPEHHBIX Yy4YeOHBIM IUIAHOM M pabodyeld MpOrpaMMoOi JAUCIUIUIAHBI,
aanTUpyeTcs Uisd 00y4aloIMUXCs MHBAJIUIOB U JIUIl C OTPAHUYCHHBIMUA BO3MOYKHOCTSMH 3/10POBBS C
YUETOM HHIUBUAYAIBHBIX MCHXO(HU3HOIOTHIECKHX OCOOCHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIIbIOTEpe, B (opMme TecThpoBaHus U T.1.). [Ipn HeoOXoammocTH o0ydarommMmcst
MIPEIOCTABIISIETCS TOTIOJIHUTEIFHOE BPEMS JIJIS IIOATOTOBKM OTBETA MPH MPOXOXKICHUN aTTEeCTAIINH.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIUITJIMHbI

Texymuii KOHTpPOJIb M OIEHKAa pe3yJbTaTOB OCBOEHUS JUCUUIUIMHBI OCYIIECTBIISIETCS
IpernojiaBaTesieM B TIpolLecce TMPOBENEHHUs NPAaKTUYECKUX 3aHATHM M J1abopaTopHBIX padoT,
TECTUPOBAHUS, a TaKXKE BBINOJHEHUS O0yJarolMMHCS MHAUBUAYAIbHBIX 3a7aHuil. [IpomexyTouHas
arTecTanus Bo 2 cemectpe B hopme nupdhepeHInpoBaHHOTO 3aUeTa.

Pe3yJ'IBTaTBI 06yquI/151 (DOPMBI " MCTOAbI KOHTPOJII U

OLICHKH PC3YJIbTATOB 6yquI/151

¢ JUYHOCTHBIX:
— YYBCTBO IopA0oCTH U YBaXCHHUA K UCTOPUHU U NOCTHIKCHUAM

Texymui KOHTPOJIb:
Onenka 3HaHUH CTYACHTOB

OTE€YECTBEHHON XWMHWYECKOM HAayKH; XUMHWYCCKU TI'PaMOTHOC
NoBeJeHHE B MPOPECCHOHATBHON NEATETbHOCTH U B OBITY IIpU
OOpalleHnu C XUMHUYECKMMM BEIIECTBAMH, MaTepHallaMH U
poIeccamu;
— TOTOBHOCTb K MPOJOJDKEHHIO OOpa30BaHMS U TMOBBIIICHUS
KBaJIM(pUKAITIH B n30paHHON npohecCuoHaIbHOM
JESTeTPHOCTH W OOBEKTHBHOE OCO3HAHWE POJH XUMHYECKHX
KOMIIETEHIIUI B ATOM;
— yYMEHHE WCIOJb30BaTh  JOCTH)KEHUS  COBPEMEHHOM
XUMAYECKOH HAyKd ¥ XUMHUYECKHUX TEXHOJOTHH  JUIs
MOBBIIIEHUS! COOCTBEHHOTO HMHTEJIEKTYalIbHOTO Pa3BUTHS B
BBIOpPAHHOU MPOECCHOHATBHON IEATETbHOCTH;

* MCTAITPCAMCTHBIX
— WCHOJB30BaHUE pA3IUYHBIX BUJOB  I[O3HABATEIbHOMN
NEeSTeIbHOCTH W OCHOBHBIX HHTEJUIEKTYyallbHBIX ONepanuit

MPOBOJIUTCSI IO pe3yJabTaTam
WHAWBUYAIbHOTO,
(bpoHTATBHOTO ompoca,
TECTOBOTO KOHTPOJISI 3HAHMH,
3aIUTHI pedeparos,
COOOIIeHUH MO TpeIaraeMoi
TEMaTHKE; MUCHMEHHBIM
MIPOBEPOYHBIM paboTam; IO
pe3yabTataM  BBITOJHEHHBIX
nabopaTopHblIx  paboT U
OTYETOB 110 HHM.

[IpoMexxkyTouHas aTTecTanus —
Qg QepeHIIMPOBaHHBIA  3a4eT
BO 2 ceMecTpe
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(moctaHoBKHM 3amauyu, (GOPMYIMPOBAHMS THUIIOTE3, aHAIW3A M
CHHTE3a, CpaBHEHUS, 0000111IeHHS, CHCTEMAaTHU3allHH,
BBISIBJICHUSI ~ NPUYMHHO-CIICJICTBEHHBIX  CBSI3eH,  MOMCKa
aHaJIOTOB,  (OPMYIHMPOBAHUS  BBIBOJIOB) I PEIICHUS
MOCTABIICHHOW 3aJa4yd, TPUMEHEHUE OCHOBHBIX METOJIOB
Mmo3HaHus (HAOMIONEHWs, HAy4YHOIO OKCIEPUMEHTA) IS
W3YYCHHUSI PA3IMYHBIX CTOPOH XHUMHUYECKUX OOBEKTOB U
MPOLIECCOB, C  KOTOPHIMH  BO3HHUKAeT HEOOXOAMMOCTh
CTAJIKUBAThCS B MpOQeccCHOHaNbHOMI cdepe;
— WCTOJB30BAaHUE PA3TUYHBIX HCTOYHHKOB JUISI TONYyYCHUS
XUMHUYECKON uHbopManuu, yYMEHHE OLICHUTH ee
JOCTOBEPHOCTh JUISl JTOCTHIKEHHUS XOPOIIUX PE3YJIbTATOB B
npodeccuoHaIbHOH cdepe;

* IPEAMETHBIX:
— c(hopMHPOBAHHOCTh TPEICTABICHUNA O MECTEe XHMHU B
COBPEMEHHOM HayyHOW KapTUHE MHpa; MOHUMAaHUE POJIH
XUMHH B (OPMHUPOBAHUU Kpyrozopa H (PyHKIHOHAIBHOMN
IPaMOTHOCTH YeJIOBEKa JIJISl PEIICHHSI MPAKTUICCKUX 33]1a4;
— BJIaJICHUE OCHOBOMOJATalOIIMMU XUMHUYECKUMHU TTOHSATUSIMH,
TEOPUSMH, 3aKOHAMH U 3aKOHOMEPHOCTSMH; YBEPCHHOE
MOJIb30BaHUE XUMHUYECKOW TEPMHUHOJIOTUEN U CUMBOJIMKOW;
— BIQJICHHE OCHOBHBIMH METOJaMH HAY4YHOTO I[O3HAHUS,
UCIOJIb3YEMBIMH B XHMMHUHU: HAOJIIOJICHUEM, OIMCAaHUEM,
U3MEpEHUeM, OKCIEPUMEHTOM; YyMeHHe 00pabaThIBaTh,
OOBSICHATh PE3yNbTaThl IPOBEICHHBIX OIBITOB U JIelaTh
BBIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTh TPUMEHSTH METOJIbI
MO3HAHUS MPU PEIICHUH MPAKTUYECKUX 3a/1a4;
— cpOpPMHUPOBAHHOCTh yMEHHUS J1aBaTh KOJIWYCCTBCHHBIC
OLIEHKH ¥ TIPOU3BOAMUTH PACUEThl IO XUMUYECKUM opMyliaM U
yYpaBHEHUSIM;
— BIQJICHWC TIPABWIAMH TEXHUKH OC30MACHOCTH IPH
WCIOJIb30BaHNU XUMUYECKUX BEIECTB;
— c(OPMUPOBAHHOCTH COOCTBEHHOW IMO3HIIMU TT0 OTHOIICHHIO
K XUMHYECKOH MHOpMalMM, NOJy4yaeMOW U3 pPa3HBIX
HMCTOYHUKOB.

OO0mme KpUTEPHUM OLIEHKH Pe3y/IbTATOB OCBOEHUSI Y4eOHOM IMCIUIIIUHbI

B yCcTHBIX M NHCBMEHHBIX OTBETaxX CTYAEHTOB Ha MPAKTUUYECKUX (CEMHUHApCKUX MU
7a00paTOpHBIX) 3aHATHSAX, B COOOLIEHUSAX M JOKJIajgax, WU Jpyrux Qopmax ayIJuTOpHOH H
CaMOCTOSITENIbHONW paboThl, a TakKe B TEKYIIMX KOHTPOJIbHBIX paboTax Y4YHUTHIBAIOTCS: IITyOMHA
3HAHUU, BIaJIeHUE HEOOXONMMBIMM YMEHHSIMH (B 0ObeME MpOrpaMMbl), JOTHYHOCTH H3JI0KEHUS
MaTepuiia, BKIItoyasi 00001eH s, BEIBOIbI, COOIOACHNE HOPM JINTEPATypPHOH peyH.

OneHKy «OTJIMYHO» 3aclly’KUBaeT CTYAEHT, TBEPAO 3HAIOUIMI NporpaMMHBIA Martepuall,
CHCTEMHO M TPaMOTHO W3JIaraloluii ero, AeMOHCTPUPYIOUINI HEOOXOAUMBIH YPOBEHb KOMIIETEHIINH,
4yE€TKUE, C)KaThble OTBEThl Ha JOMOJHUTENbHbIE BOMPOCH], CBOOOAHO BIAACIOMIUNA TMOHATHITHBIM
anmnaparToM.

O1eHKY «XOpolIO» 3aclyKWBA€T CTYAEHT, MPOSBHUBIIUN IOJHOE 3HAHHME MPOTPaAMMHOIO
MaTepHuaia, JAEMOHCTPHPYIOUUi chOpMUPOBaHHbIE Ha JOCTATOYHOM YpPOBHE YMEHHUS M HaBBIKH,
yKa3aHHbIE B MporpaMme KOMIETEHIIMH, JIOMYyCKAIOUUN HENpUHIMINAAIbHbIE HETOYHOCTH THpHU
U3JI0’KEHUU OTBETA Ha BOIIPOCHI.

O1eHKY «yd0BJIeTBOPHUTEIBHO» 3acly’)KUBA€T CTYJIEHT, OOHApYXUBLIMI 3HAHHUS TOJIBKO
OCHOBHOTO MaTepuajla, HO HE YCBOMBIIMU J€Taly, IONMYCKAIOMUH OIMMOKM MPUHIUIHAIHLHOTO
XapakTepa, JAEMOHCTPUPYIOUIMM HE A0 KOHIA CQOPMHPOBAHHBIE KOMIIETEHLUH, YMEHUS
CUCTEMATU3UPOBATh MaTepUall U AEJIaTh BbIBOBI.

OneHKY «Hey10BJIeTBOPUTEIbHO» 3aCly)KUBAaeT CTYJEHT, HE YCBOMBIIMNA OCHOBHOTO
COJZIep)KaHUsl MaTepualia, He YMEIOIIMKA CHCTEeMaTH3MpOBaTh WHGPOpPMAlHUIO, JelaTh HeoOXOIUMbIe
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BBIBOJIbI, YETKO U TPAMOTHO OTBEYaTh Ha 3a/IaHHBIE BOIMPOCHI, JEMOHCTPUPYIOIINNA HU3KUN YpOBEHb
OBJIJICHHS] HEOOXOMMBIMHU KOMITETCHIIUSIMHU.

OueHuBaHue cTyAeHTa HA U] PepeHIIUPOBAHHOM 3a4eTe 10 Y4eOHOH TMCUMILINHE

OneHka «OTJIMYHO» BBICTABISIETCS CTYIEHTY, €CIM OH TIyOOKO H TPOYHO YCBOMII
MPOrPAMMHBIA MaTepHal, HCYEPHBIBAOIIE, MOCIEAOBATENBHO, YETKO M JIOTUYECKU CTPOMHO €ro
U3JlaraeT, yMmMeeT TECHO YBSA3bIBaTh TEOPUIO C MPAKTUKOH, CBOOOJHO CIpAaBISETCS C 3aJadyaMu,
BompocaMu W JApyYriMH BUIAAMU TPUMCHCHHA 3HaHI/II71, HC 3aTpydHACTCA C OTBCTOM IIPU
BUJIOM3MEHEHHUH 3aJjaHHii, TPAaBUIHLHO 0OOCHOBBIBAET NMPUHATOE PEIICHHE, BIIAJCeT PAa3HOCTOPOHHUMU
HaBbIKAMH Y NPUEMAMU BBIIIOJIHEHUS TPAKTUUECKUX 3a/1a4.

OlLieHKa «XOPOII0» BBICTABIISIETCS CTY/ACHTY, €CIIM OH TBEPAO 3HAET MaTepuall, PaMOTHO U TO
CYILLECTBY M3JIaraeT €ro, He JOMYCKas CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOINPOC, IMPABUIBHO
MPUMEHSAET TEOPETUUYECKUE TOJIOKECHHUS NPU PELICHUU NPAKTHYECKUX BOIMPOCOB M 3a/ad, BIIAJIEET
HE0OXOIMMBIMU HABbIKAMU U MPUEMAMH UX BBITIOJTHEHHUS.

OIIGHKa «YAOBJICTBOPUTEJIBHO» BBICTABIACTCA CTYACHTY, €CJIM OH HMMCECT 3HAHUSA TOJIBKO
OCHOBHOTO MaTepHajlia, HO HE€ YCBOWJI €ro JeTajleid, JOMYCKaeT HETOYHOCTH, HEJOCTATOYHO
npaBUjbHbIE  (QOPMYIUPOBKH, HAPYIICHUS JIOTUYECKOM IOCIIENOBATEIBHOCTH B  U3JIOKCHUHU
MIPOrPaMMHOTO MaTepHalia, UCTIBITHIBACT 3aTPyIHEHUS IIPU BBITIOJTHEHUH MTPAKTUYECKUX PadoT.

OlLieHKa «Hey/10BJIeTBOPUTEIbHO» BHICTABIISIETCS CTYACHTY, KOTOPBIM HE 3HAECT 3HAYUTEIHHOU
YacTU MPOrPaMMHOTO MaTepuana, JOMYCKAaeT CYIIECTBEHHbIE OIMIMOKH, HEYBEPEHHO, C OONbIINMU
3aTPYAHCHUSAMU BBIIIOJIHACT MPAKTHYCCKUC pa6OTLI. Kaxk I[MpaBuJIO, OLICHKA «HCYOOBJICTBOPUTCIHLHO»
CTaBUTCS CTyJI€HTaM, KOTOpPbIE HE MOTYT MPOJODKUTH oOyueHue 0e3 JOMOJHUTENbHBIX 3aHATHH IO
COOTBETCTBYIOUIEH JUCLUIUIMHE.

IlepeyeHb BONPOCOB /il MOATOTOBKH K MPOMEKYTOYHOM aTTeCTAIUN
10 y4eOHOM JucHUIINHe « XHMHD)

1. [IpeameT opraHM4ecKOr XUMHUH

2. Teopus crpoenns oprannueckux coequHeHnid A. M. bytieposa
3. Knaccudukanms opraHnueckux BEIIecTB

4. Knaccugukanus peakiuii B opraHn4eckoil Xumun

S. Knaccudukanms yriieBo1opoaoB

6. AJIKaHBI: TOMOJOTHYECKUN Psijl

7. AJNKaHBI: ©30MEpUs 1 HOMEHKIIATypa

8. Ankasbl: pU3HUECKUE, XUMUYECKHE CBOMCTBA

9. [IpumMeHeHne ankaHoB

10. AJIKEeHBI: TOMOJIOTUYECKHU AT

11. AJIKEHBI: U30MEPUS U HOMEHKJIATypa

12. AJKeHbl: pU3NUECKUe, XUMUUYECKHE CBOMCTBA

13. [IpumeHeHue anKkeHoB

14. Anxanuensl ConpsiKeHHbIE alTKaHeHBbI

15. HarypanbHblii 1 cuHTETHYECKNN KayuyKu. Pe3una

16. AJIKMHBI: TOMOJIOTHUECKUH PsijT

17. AJIKWUHBI: ©30MEPUS 1 HOMEHKJIaTypa

18. AueruneH: gpusndeckue, XUMHUECKHUE CBOMCTBA

19. [Ipumenenue aneTnieHa

20. [{ukoankaHbl: ©30MEpUs 1 HOMEHKIIATypa, IPUMEHEHUE
21. ApEeHBI: TOMOJIOTHYECKUH P

22. ApeHbl: U30Mepusi 1 HOMEHKJIATypa

23. benzon. Ousnueckre, XUMHYECKHE CBOICTBA

24. [Tpumenenue 6eH30ma

25. [IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB

26. Knaccudukanus cnuproB

27. ['oMonornueckuit psii mpeaenbHbIX OJHOATOMHBIX CIUPTOB
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

KHUCIIOT

40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.
58.
59.
60.
61.
62.

W30Mepust 1 HOMEHKIATypa IPEJENbHBIX OJHOATOMHBIX CIIUPTOB
dusnueckue 1 XUMHYECKUE CBOMCTBA IIPEIEIbHBIX OJHOATOMHBIX CIIUPTOB
I'manepuH Kak NpeacTaBUTENb MHOTOATOMHBIX CIIUPTOB

[IpuMeHeHue ciupToB

®eHou. BzaumHoe BiusiHME aTOMOB B MOJIEKYJIe (peHoIIa

I'omonoruyeckuii psa anbaeruioB

W30Mepust 1 HOMEHKIIATypa aJlbIEru10B

@opManbpaeru, ero CBOMCTBa, IPUMEHEHHE

KapOoHOBBIE KUCIIOTHI

I"'omosnoruueckuil psa npeaeabHbIX OAHOOCHOBHBIX KapPOOHOBBIX KMCIIOT
W3omepust 1 HOMEHKJIATypa MpeieIbHBIX 0JTHOOCHOBHBIX KApOOHOBBIX KUCIIOT
dusnueckue M XHUMHUYECKHE CBOWCTBA NPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX

Bricuiue xupHbIE KUCITOTHI - HA IPUMEPE MaJIbMUTUHOBOM U CTEAPHUHOBOM.
[Ipumenenne kapOOHOBBIX KUCIOT

CrnoxHble 3(¢upbl, CTpOCHHE MOJIEKYI, (PU3NUECKHe, XUMHUECKHUE CBOIICTBA
[Ipumenenue cinoxHbIX 3PUPOB

XKupsl, ctpoeHne MoneKyIbl, pU3ndYecKre, XUMHUUECKHUEe CBOMCTBA
[IpuMeHeHue KupoB

VYrneBoabl, Ux KiaccuuKaiys, HaX0KICHUE B IPUPOJIE
Mounocaxapusl. CTpoeHHE MOJIEKYJ TIIOKO3bl U PPYKTO3BI
Pu3znuecKrue 1 XUMUYECKHE CBOMCTBA TITFOKO3bI

Hucaxapuipl. PU3HM4ECKHE U XUMUYECKUE CBOKMCTBA CaXxapo3bl
[Tonucaxapuael. CTpoeHre MOJIEKYJT KpaxMmasa, LeJIT0I03bl
®u3NYECKUEe U XMMUYECKUE CBOMCTBA Kpaxmaiia

PuznuecKrue 1 XUMUYECKUE CBOMCTBA LEIIIOJIO3bI

[IpuMeHeHne MOHOCaXapuI0B, TUCAXAPUIOB, ITOIUCAXAPUIOB
ITonsarue 06 amuHax. M3omepust 1 HOMEHKIIATypa
AnmndaTtnueckue aMuHbl. @U3NYECKUE U XUMHUYECKHUE CBOICTBA
AHWINH KaK OpraHnyeckoe ocHoBaHue. IIpumenenne
AMUHOKHUCIIOTBI

benxu. [lepBuuHast, BropuuHasi, TpeTUYHASL CTPYKTYpa OEIKOB
benku. dusnyeckne U XUMUYECKHAE CBOKCTBA.

ITonmmmepsl. CTpoeHue MOJIEKYJI, CBOWCTBA

benku n nonucaxapuabl Kak GMOIIOIMMEPHI

[TnacTmaccel, BOJIOKHA, UX KJIacCU(pUKAIUSL
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JIMCT PETHCTPALMY U3SMEHEHUI (AKTY AJIM3ALAN)
PABOYEI TIPOT'PAMMBI YYEBHOM JUCUMUIIIAHBI
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HaumenoBanue cnenuanbHOCTH
08.02.01 CtpouTenbCTBO U AKCILTyaTalus 3JaHUA U COOPYKEHUH

Pa6ouas nporpamma yueOnoi auctummmasl OY /[ 11 Xumusa na 2023-2024 yueOHbIN roa
paccMOTpeHa U MEPEeyTBEPKICHA HA 3aCeJaHUM ITMKIOBONH METOIMYECKOH KOMUCCHH (DU3HUKH H
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JIMCT PETHCTPALMY U3MEHEHUI (AKTY AJIM3ALAN)
PABOYEI IIPOT'PAMMBI YYEBHOM JUCLUMIIIAHBI
OVY/I.11 XUMUS

HaumenoBanue cnenuanbHOCTH
08.02.01 CtpouTenbCTBO U AKCILTyaTalus 3JaHUA U COOPYKEHUH

Pa6ouas nporpamma yueOnoi auctummmasl OY /[ 11 Xumus na 2022-2023 yueOHBIN roa
paccMOTpeHa U TepeyTBEpkKAeHA Ha 3aCeAaHUU IIMKJIOBOH METOANYECKONH KOMHCCUU (U3UKU H
MaTeMaTUYECKUX JUCLUUIUIMH C aKTyalld3allMeld B 4acTU MEpeyHsT PEKOMEHIYEeMbIX Y4eOHBIX
U3JJaHUN, HHTEPHET-PECYPCOB, JOMOTHUTEIBHOMN JINTEPaTypPhI:

OcHoBHas nTuTeparypa:

1. bepnuukos, U. II. Ob6mectBo3nanue : ydeOHoe mocobue mis CIIO / U. IL
bepauukos. — CapatoB : [IpodobpazoBanue, Aii [Iu Ip Meaua, 2018. — 96 ¢. — ISBN 978-5-
4486-0368-6, 978-5-4488-0182-2. — Texkct : anekrponnsii // LludpoBoit oOpa3oBaTeNbHbIN

pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/74502.html (gara
obpamenusi: 12.04.2022). — Pexum goctyna: i aBTOPU3HP. TOJIb30BATEICH
2. Bacunne, M. B. O0uiectBo3nanue : yueoHuk mis CIIO / M. B. BacunbeB. —

CapatoB, Mocksa : [IpodobOpazoBanue, Aii [Tu Ap Menua, 2020. — 375 ¢. — ISBN 978-5-4488-
0901-9, 978-5-4497-0739-0. — Texct : snexTponHbId // LludpoBoit oOpazoBaTenbHbIl pecypc
IPR SMART : [caiitr]. — URL: https://www.iprbookshop.ru/98514.html (maTa oOpamenus:
12.04.2022). — Pexum jgocTyma: Ui aBTOpH3Mp.  monb3oBarened. - DOL:
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