*

MHMWHOBPHAYKHN POCCUH

CTAPOOCKOJIbCKUM ®WJIHAJ
DEJEPAJTBHOI'O TOCYJAPCTBEHHOI'O BIOJKETHOT'O OBPA30BATEJIBHOI'O YUYPEXIEHUA
BBICIIET'O OBPA30BAHUS

«POCCHICKHUM IT'OCYJAPCTBEHHBIM 'EOJIOTOPA3BEJJOYHbIN

YHUBEPCUTET
umenn CEPI'O OP/IZKOHUKHU/I3E»
(CO® MI'PH)
COI'JIACOBAHO
3amccmry ampexTopa no CI1O
4 VC A\ Asoernasos 7 7477/~ __E.A. MuuieHxo
: Yy \/
20_}!(. r « '» Y4 2047 r

PABOYAS ITIPOT'PAMMA YYEBHOHN JUCIHUATITAHBI

XUMUA

r. Craperit Ockon
2021 .



PabGoyas mnporpamma y4eOHOM HAUCHUIUIMHBI «XHUMHS» pa3paboTaHa Ha OCHOBE
[IpumepHoOii mporpamMmbl  00IIE00pa30BATEILHON YUEOHOW JUCHMIUIMHBI «XHMHS» IS
npodeccHoHaNbHBIX 00pa30BaTENbHBIX Opranu3anuii, pekomennoBanHoi ®I'AY «DUPO» s
peanuzanud OCHOBHOW TpodeccuoHadbHON oOpa3oBaTenbHOil mporpammbl CIIO Ha 6aze
OCHOBHOTI'0 00111ero 00pa3oBaHus ¢ MOJIydeHueM cpeanero oomero oopaszosanus ( [Ipotokon Ne
3 or 21 uromas 2015 r. Perucrpannonssiii Homep penensun 385 ot 23 urons 2015 r), ¢ yuerom
pexomennauit ®I'AY «®MPO» mo opranu3anuu morydeHus: CpelHero o01ero oopa3oBaHus B
mpezenax OCBOCHUS 00pa30BaTelbHBIX MPOrPaMM CPEIHEro MpohecCHOHAIBHOr0 00pa3oBaHus
(mporokonm Ne3 ot 25.05.2017 r.) nAns CHOEMUANBHOCTH CPEOHEro MPOQecCHOHATBHOTO
o0Opa3oBaHMUs:

21.02.04 3emieycTpoiicTBO.

Opranu3zanus-pa3padoTyuK

Crapoockonbckuil Gunnan denepaabHOr0 roCyJapCcTBEHHOTO OI0KETHOIO 00pa30BaTEIHLHOT O
yupexJaeHusi Bbiciiero odpasoBanus «Poccuilckuil rocynapcTBeHHBIH I'€0J0rOpa3BeAOYHbIN
yHuBepcuTeT uMeHn Cepro OpaKOHUKHUA3E»

PazpaboTuuxk:

XpycnoBa Mapust AuapeeBHa, npenogasarens xumuu COD MI'PU.

PACCMOTPEHA H O1OLPEHA
Ha 3acenanud npenoaasarenci OINOI cneunansroctv 21.02.14
Mapkueiiaepekoe aeno

Mporokon Ne /o or« i/ » oE 2047 .

Pykosoaureas ONOI:___ 254 b~ TB: BopoOuena

PEKOMEHAOBAHA
yuebno-meroandecknm otiaenom COO MI'PH
«f » _ AEHLR202) 1, .
Havsaneunk YMO: ‘(7/ AL TpyOb4aunuoBa




COIAEPXAHHUE

1. TACIIOPT PABOYEN ITPOTPAMMBI YUEBHOM JTUCUTIJIAHBI

2. CTPYKTYPA U COAEP)KAHUE YUYEGHOM JUCIUILINHBI

3. YCJOBUS PEAJIN3ALIMNA YYEBHOM JACHUTLIAHBI

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOI
JUCLUILINHBI

cTp.

16

18



1. IACIIOPT PABOYEN NPOT'PAMMBbBI YUEBHOM JTUCHUATLJIAHBI

XUMMUA

[Iporpamma pa3zpadbortana Ha ocHoBe TpeboBanuit @I'OC cpennero oodIero
o0pa3oBaHus, MPEABSIBISIEMBIX K CTPYKTYpe, COJEPKAHHI0 U pe3ysibTaTam
OCBOCHHS YYCOHOM NMUCIUIIMHBI «XUMHUS», B COOTBETCTBHH C PekomeHmanusmMu
10 OpraHu3aIuy TIOJIYYCHHsI CpPETHEro oO0Iero oOpa3oBaHUS B Mpeieiax
OCBOCHMSI ~ 00pa30BaTENIbHBIX  MPOTPaMM  CpPEIHEro  MmpoQeccHoHaIbLHOTO
oOpa3oBaHusl Ha 0a3e OCHOBHOro o0miero oopazoBaHusi ¢ yderom I[IpumepHoii
OCHOBHOH 00pa30oBaTelbHONW TMpOrpaMMbl CpPEIHEro oO0Iero oo0pa3oBaHUs,
0JI0OpeHHOM perieHneM (eneparbHOro y4eOHO-METOANYECKOT0 OOBETMHEHHS 110
obiemy o6pazoBanuto (mpoTokosn ot 28 utoHs 2016 r. « 2/16-3) u nomydaemon
CHEUATbHOCTH  cpeaHero  npodecCUuoOHaNIbHOrO  oOpa3oBaHus  (IMCHMO
JlenapraMeHTa TOCYIApCTBEHHOW TOJIUTHKA B cdepe MOATOTOBKH paboumx
kaapoB u JJI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

1.1. ObdnacTb npuMeHeHus pado4yeil MporpaMmmMbl

Pabouass mporpamMmma  oO0mieoOpazoBaTeIbHONM  yuyeOHOH  AUCIUIUIMHBI
«XUMHUsD» TIpeIHa3HaYeHa JJIsl U3YyYeHHs] XMMHH B MPEJesiax OCBOCHHSI OCHOBHOM
npodeccroHanbHO oOpa3zoBarenbHO nporpammbl CIIO Ha 6a3ze OCHOBHOIO
obmiero oOpa3oBaHMs IpPH IOATOTOBKE CIIELUAIMCTOB CPEAHEr0 3BEHA I10
CHEIMATbHOCTH TEXHUYECKOTO MPOQHIIS:
21.02.04 3emieyCTpOCTBO.

1.2. MecTo y4eOHOl AUCHUILVIMHBI B CTPYKTYpe NPOrpaMMbl IOATOTOBKH
CHEeMAJMCTOB CPeIHEro 3BeHa’

VYyeOHas gucHUIIMHA «XUMUS» SBISETCS Y4YEOHBIM MPEIMETOM I10
BbIOOPY M3 00s3arenbHOM npeaMeTHol obnactu «EcrectBenHbie Hayku» DOI'OC
cpemHero o01ero oopa3oBaHusI.

B npodeccuonabHbIX 00pa3oBaTENbHBIX OpraHU3aLUSIX, PEATU3YIOIINX
o0pa3oBaTeIbHYIO MpOrpaMMy CpeaHero ooiiero oOpa3oBaHHUs B Ipenaenax
OCBOEHHSI MPOrpaMMbl MOATOTOBKH cnenuanuctoB cpennero 3seHa (IITICC3) Ha
0aze OCHOBHOro oOmero oOpa3oBaHus, Yy4yeOHas AUCIUIUIMHA «XHUMUS»
M3ydJaeTcsi B 0011eo0pa3oBaTeILHOM ITUKJIE.

B yueOnpix mnanax IIIICC3 gns cnemumanbHOcterd CIIO TexHHYEcKOro
npopmwis npodeccuoHaTbHOr0 00pa30BaHUs MECTO Y4YEOHOW JAMCLMILINHBI
«Xumus» — B cocTaBe 0011e00pa30BaTENbHBIX YUEOHBIX TUCHUIUIMH MO BHIOODY,
dbopMupyeMbIX U3 00s3aTeabHbIX NpeaMeTHhIX obOnacteit PI'OC cpennero
o01ero ooGpa3oBaHus.

1.3. Hean u 3agauM y4eOHOM MUCHMUILVIMHBI — TPeOOBaHUsSI K pe3yJbTaram
OCBOCHUS y4eOHO! TMCIUTIHHBI:

Copepxanue mnporpamMmbl  «XHMHUS» HalpaBlI€HO HAa JOCTHKEHHE
CHEAYIOUINX IeJIeH:



* (opmupoBanre y OOydJaOIIMXCS YMEHUS OICHUBATh 3HAYUMOCTH
XUMHUYECKOT0 3HAHUSA JIJIS1 KaXKJI0TO YeJIOBEKa;

* (hopMupoBaHUE Y OOYYAIOMIUXCS 1IETOCTHOIO MPEICTABICHUS O MUPE U
PO XUMHUU B CO3JIaHUHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MUPA;
YMEHHSI OOBSICHATH OOBEKTHI M MPOILIECCHl OKPYXKAIONIEH JAeHCTBUTEIHHOCTH:
IIPUPOJHON, COUMATBHOU, KYJIbTYPHOU, TEXHUYECKOU CPEIbl, — HCIOIb3Ys I
ATOTO XUMHUUYCCKHE 3HAHUS;

* pa3BUTHE Yy OOyYalOIIMXCS YMEHMM pasznudaTh (aKkThl U OICHKH,
CPaBHHMBATH OIEHOYHBIE BBIBOJIBI, BUJICTh UX CBS3b C KPUTEPUSIMHU OIICHOK U CBS3b
KpUTEPUEB C ONpPENENICHHOW CHCTEMOM IleHHOCTeW, QopMynIupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO MO3UIIHIO;

* MpUOOpEeTeHHE OOYUYAIOIIUMUCS ONbITa Pa3HOOOPA3HOU JEATEILHOCTH,
NO3HAHUS W CaMOIO3HAHUS; KIIOYEBBIX HABBIKOB, HMMEIOIIMX YHUBEPCAIbHOE
3HAUCHUE IS PA3JIUYHBIX BHJIOB ACSATEIHHOCTH (HABBIKOB PEIICHHS MPOOJIEM,
OPUHATUS ~ pEIIeHHUM, TOWCKa, aHamu3a U 00paboTKM  HUHQOpMAaIuH,
KOMMYHUKATUBHBIX ~ HABBIKOB,  HABBIKOB  W3MEPEHUH,  COTPYIHUYECTBA,
6e30macHOro oopalieHus ¢ BeIeCTBaMH B IIOBCEIHEBHOM JKU3HH ).

OcBoenue conuepkaHusi y4eOHOM AUCHUIUIMHBI «XUMHUSD», 00€CIeUUBACT
JOCTHKEHHE CTYJICHTaMH CIEAYIONINX Pe3yJbTaTOB:

* IMYHOCTHBIX:

— YyBCTBO TOPAOCTA M YBaOXEHUS K MCTOPUM U JIOCTHKEHHUAM
OTCUECTBEHHON XWUMHUYECKOW HAyKH; XHMHUYECKH TPAMOTHOE IIOBEJACHUE B
npohecCUOHATBHON NIEATEIbHOCTH U B OBITY TIPU OOpAIllEHUHd C XUMHYECKUMHU
BEIIECTBAMU, MaTEPHAIAMU U TIPOIIECCAMMU;

— FOTOBHOCTH K TIPOAOJIKEHUIO 00Pa30BaHMS U MOBBIMICHHS KBaTH(DUKAITAN
B U30paHHOM MPOPECCHOHAIBHON JIEATETLHOCTH U 00OBEKTUBHOE OCO3HAHUE POJIH
XUMHUYECKUX KOMIIETEHITUN B 3TOM;

— YMEHHE UCIO0JIb30BaTh JOCTHKCHHUS COBPEMEHHOM XUMHUYECKOW HAYKU U
XUMUYECKUX TEXHOJOTHH JUISI TIOBBIIEHUS COOCTBEHHOTO HWHTEIUIEKTYAIhHOTO
pa3BUTHS B BEIOpAHHOM NpodeccuoHaNbHON AesTeIbHOCTH;

* MeTanpeAMeTHbIX

— WCIIOJIb30BAaHUE PA3JMYHBIX BHUIOB ITO3HABATEIHHOW JEATEILHOCTH H
OCHOBHBIX MHTEJUIEKTYaIbHBIX ONEpalnii (IOCTAaHOBKH 3a7a4u, (OpMYIUPOBAHUS
TUIOTE3, aHalM3a M CHUHTE3a, CpaBHEHMs, OOOOIIEHMs, CHCTEMaTU3alluHy,
BBISIBJICHUS MIPUYUHHO-CIICICTBEHHBIX CBsI3EH, Horcka aHaJIOT OB,
dbopMynHpoBaHUs BBIBOJOB) JJIsi PEIICHHS MOCTABJICHHON 3ajjayu, MPUMEHEHUE
OCHOBHBIX METOJIOB TO3HAHUS (HAOIIOJEHUS, HAYYHOTO HKCIEPUMEHTA) st
M3Y4YCHUS PA3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M IMPOIIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOIUMOCTh CTAJIKUBATHCS B MpodeccuoHanbHo chepe;

— HCIIONB30BAaHUE DPA3TMYHBIX HCTOYHUKOB I TOTYYEHHUS XUMUYECKON
uH(pOpMAIK, YMEHUE OIEHUTh €€ JOCTOBEPHOCTH [JISi JIOCTHUIKEHHUS XOPOIIUX
pe3yJbTaTOB B NMpodeccrnoHalbHOM cdepe;

* IpeIMEeTHBIX



— chOpPMHUPOBAHHOCTh TPEICTABICHUNA O MECTE XUMHUU B COBPEMEHHOMU
HAyYHOU KapTUHE MUpAa; IOHUMAHUE POJIM XUMHUH B (POPMUPOBAHUM KPYro3opa u
G YHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKa sl pEeIICHUS] TPAKTUUECKUX 3a71a4;

— BJIaJICHUE OCHOBOIOJATaIOIUMU XUMUYECKUMU TOHSATUSIMU, TCOPUSIMU,
3aKOHAMH H  3aKOHOMEPHOCTSIMH; YBEPEHHOE TIOJIb30BAHUE XUMUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

— BJIaJICHUE OCHOBHBIMHM METOJaMU HAY4YHOTO MO3HAHUS, UCIOJIb3YEMbIMU
B XUMUM: HAOIIOJCHUEM, OMHCAHUEM, HU3MEPEHHEM, DKCIEPUMEHTOM; YMEHHE
0o0pabaThIBaTh, OOBSICHATH PE3YJIbTATHl MPOBEICHHBIX OMBITOB U J€JaTh BHIBOJBL
TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSITh METOJbI TO3HAHWS TMPU PEIICHUU
MPaKTUYECKUX 3a]1aY;

— c)OPMHUPOBAHHOCTh YMEHHUS JaBaTh KOJWYECTBEHHBIC OIEHKH U
POU3BOJIUTH PACUETHI IO XUMUUYECKUM (OPMYJIaM U YPABHEHUSIM;

— BJIAJCHUE MpaBUIAMU TEXHUKU O€30MaCHOCTU NPHU HCIOJIH30BaHUU
XUMHUYECKUX BEIIECTB;

— chOpMUPOBAHHOCTh COOCTBEHHOW TIO3WIIMA TO OTHOIICHHIO K
XUMUAYECKON nH(popMalny, morydaeMon U3 Pa3HbIX UCTOUHUKOB.

B pamkax ocBoeHus y4eOHOW MAUCHUIUIMHBI «XUMHUS» Y CTYACHTOB
cneruanbHocT 21.02.04 3emueycTpoicTBO (OPMUPYIOTCS CIEAYIOMNAE OOIIne
KOMIIETCHIUH:

Kon HaumeHoBaHue pe3yabTara 00y4yeHUs
OK 1 [loHnMaTh CYIIHOCTh ¥ CONHANBHYIO 3HAYMMOCTh CBOECH Oymymiei
npodeccuu, IposBIATh K HEll yCTOMYUBBIN HHTEpeEC
OK 3 [IpyHMMAaTh penieHus B CTAaHJAPTHBIX U HECTAHAAPTHBIX CUTYAlUSIX U HECTH

3a HUX OTBETCTBCHHOCTD

OK 5 Hcnonp3zoBaTh  MH(OPMALlMOHHO-KOMMYHMKAI[MOHHBIE  TEXHOJIOTUU B
npo¢ecCHOHAIbHON AESITEIbHOCTU

OK 6 PaGorate B KoJUIeKTHBE M KOMaH[e, 3(()EKTUBHO OOMIATHCS C KOJIJIETaMH,
PYKOBOJICTBOM, ITOTPEOUTENIIMU

OK 7 bpatb Ha cebs OTBETCTBEHHOCTh 3a paboOTy UJIEHOB KOMAaHbI
(MOAYMHEHHBIX), PE3yIbTAT BBIIIOJIHEHUS 3aJaHUH

1.4. Koau4vecTBO 4YacoB Ha OCBOeHHEe padouyeid mnporpamMMmbl y4eOHOM

AUCHUTIHHBI:

MaKCUMaJbHOW yueOHOI Harpy3ku ooyyaromierocs 117 yacoB, B TOM 4ucIIe:
00s3aTeNIbHON ayIMTOPHON yueOHOM HArpy3ku o0ydarorierocs 78 4acos;
CaMOCTOSITENTLHOM paboThl 0Oyyvarorerocst 29 4acos;

KOHCynbTauuu 10 gacos.



2. CTPYKTYPA U COAEP KAHUE YUYEBHOU JUCHHUIT/INHBI
2.1. O06beM yueOHOH TMCIUIIMHBI ¥ BHAbI YUeOHOH padoThI

Bua yuyeOHoii padoThl Oovem
4acoe
MakcumajibHasi ydyeOHasi Harpy3ka (Bcero) 117
Oo0s13aresibHasi ayANTOPHAA y4eOHAas HAarpy3Ka (Bcero) 78
B TOM YHCJIE:
nabopaTopHbie pPadOThI 12
MPAKTUYCCKUEC 3aHITHUS 8
KOHTPOJIbHBIE pabOThI -
CamocrosiTeqibHasi padoTa o0y4yalonierocsi (Bcero) 29
B TOM YHCJIE:
Mpopad0TKa KOHCIIEKTOB JICKITUH 5
perieHue 3aaay 3
JloMaIHie KOHTPOJIbHBIE pabOThI 4
pabota ¢ yueOHOM, crieruaibHOM, CIPAaBOYHOM JIUTEPATyPOH U
ANEKTPOHHBIMU pecypcamu Internet B Tom uucne: 17
- IOArOTOBKA cO0O0IIeHH, pedepaToB 23
- COCTaBJICHUE TAOJMYHON KJIACCU(DUKAIIUN XUMUYECKUX 5
COEIMHEHUI
- COCTaBJICHHE CJIOBApsl TEPMHUHOB 5
Koncynpranuu 10

[IpomexxyTounas arrectauus B popme aAuddepeHupoOBaHHOI 0 3a4eTa




2.2. TemaTudeckuii IJIaH u cogepxxanue yuyeonoi pucuunannabl XUMHUHU

HanMenoBanue pa3iesioB u
TeM

Coaep:xkanue yueOHOT0 MaTepuaa, JadopaTopHbie padoThl U NPaKTHYeCKHE 3aHSATHS, CAMOCTOATEIbHAS
padoTa odyyarommuxcs

Oo0Bem
JacoB

YpoBenb
OCBOEHHUS

1

4

BBenenmne.

BBenenmne.

HaydHbie MeTONBI TIO3HAHWS BEIICCTB M XHMHUYECKHUX SIBICHUN. PONb JKCIEpUMEHTa W TCOPUHM B XHMHH.
MonenupoBaHie XUMHYECKUX MPOIECCOB. 3HAYCHUE XUMHU MpH ocBoeHuHU npodeccuit CIIO u crnenuanbHOCTEH
CTIO texanyeckoro npoduis mpodecCHoHATLHOTO 00pa30BaHMS.

2

Paznmen |. O0mas n
HEOPTAHNYeCcKasi XUMHUSI

62

Tema 1.1 OCHOBHBIE TOHITHS U
3aKOHBI XUMUH.

OK 1, 0K 3, 0K 5,
OK 6, 0K 7

Cozeprkanue y4eOHOro Matepraia

1 | OcHoBHbIE NOHATUS XUMHUH.

BemiectBo. AtoM. Monekyna. XuMHYeCKUH aneMeHT. Amorponus. lIpocTele M CIIOKHBIE BeIIECTBa.
KauecTBeHHBIE M KONMYECTBEHHBIH COCTaB BEIIECTB. XHMMHYECKHE 3HaKW U (opmyibl. OTHOCHTENbHBIE
aTOMHas U MOJIEKyJIsipHast Maccel. KonndecTBo BelecTsa.

2. | OcHOBHBIE 3aKOHBI XUMHH.

3aKOoH COXpaHEHHsI MacChl BENECTB. 3aKOH MOCTOSHCTBA COCTABA BEIIECTB MOJIEKYISIPHON CTPYKTYPHI. 3aKOH
ABorazpo u cieacTBust X Hero. CTexuoMeTpus. 3aKOH COXPaHEHHUST MacChl BENIECTB. 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB MOJIEKYJSIPHOU CTPYKTYPHI. 3aKOH ABOT'aJIpO U CIEICTBHS U3 HETO.

3. | PacuerHble 3a]auH Ha HAXOX/ICHUE OTHOCUTENBLHOU MOJIEKYISIPHON MAacChl, OIPE/IeNICHHE MacCOBO# 0Mn
XHUMHUYECKHUX DJIEMEHTOB B CIIOJKHOM BEIIECTBE.

JlabopaTopHbIe pabOTHI

[TpakTHueckue 3aHATUS

KoHTpoasHbIe paboThI

CamocrosTenbHas padoTa 00yJaronuxcs

Pabora ¢ yueOHOU ¥ cHenUaIbHOM JIUTEPaTypOii, SIEKTPOHHBIME pecypcamu Internet mo Hanucanuio cooOeHNH-
14..

CocrapiieHue cioBapst TEPMHHOB 10 pazfen-1y.

Tema 1.2. [lepuoanueckuit
3aKOH ¥ MEePUOANYECKas
cuctema JI.11. MenaeneeBa u
CTPOCHHUE aTOMa.

OK1,0K3,0K>5,
OK 6.

Coneprkanme yaeOHOT0 MaTepHaia

IHepuoanueckmuii 3akon [{. U. MengeineeBa.

Otkpeitue /1. V. Menpeneebim [leproanueckoro 3akona. [lepuoandeckuit 3akoH B Gopmysiuposke . U
Menneneesa. Ileppoanueckas  TabiaMua  XMMHYECKHX  JJIEMEHTOB —  rpaduueckoe  OTOOpakeHHe
MEepHOANYECKOro 3akoHa. CTpyKTypa NHEpHOAMYECKON TaOIMIBl: Mepuoibl (Majible W OOJNbIIKME), TPYIIIbI
(rmaBHas v MOOOYHAs).

2 | Crpoenue aToma u Ilepuoanueckuii 3akon JI. . Menaeieesa.

AToM — crokHast yactuna. SIapo (IpOTOHBI M HEMTPOHBI) W 3JEKTpoHHAsT o0ojouka. M3otomsl. CtpoeHue
9JIEKTPOHHBIX 000so4Yek aroMoB ul101 snemMeHTOB Manbix nepruoaoB. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX
000JI04eK aTOMOB 3JIEMEHTOB OOJIBIIKX MEPUOAOB (TIepeXxoaHbIX eMeHToB). [lonaTue 06 opOutamsx. s-, p- u
d-op6uramu. DIeKTpOHHBIE KOH(PHUTYpAllMd aTOMOB XHMHYECKHX dyeMeHTOoB. CTpoeHne aroma W
niepuoandeckuii 3akoH J[.M.MenneneeBa. CoBpeMenHas hopmynnpoBka Ileproamaeckoro 3akoHa.

3 | 3uauenue [lepronnyeckoro 3akona u [leproanuecKon CHCTEMbBI XUMUUECKHX deMenToB J1. Y. Menneneesa
JUIS pa3BUTHS HAYKU M MOHUMAaHUS XMUMHUYECKON KapTUHBI MUpa.

JlaGoparopHbie pabOThI

HpaKTI/I‘IGCKI/Ie 3aHATHUA




KonTtposibHbIe paboTh

CamocTosiTenbHas paboTa 00yJaroIuxcst
[IpopaboTka KOHCIIEKTa JIEKIMIA: COCTaBJIEHHE TUIaHa XapaKTEePHCTHKH XUMHUYECKOTO JIEMEHTA I10 TTOJI0KEHUIO €ro
B nepuoaudeckoit cucreme JI.M.Menneneena.

Tema 1.3. CtpoeHue BemiecTsa.

OK 1,0K 3, OK 5,
OK 6, OK 7.

Coneprkanne yueOHOro MaTepuaa

1 | Ctpoenne BeurecTBa. Buapl xumu4eckoii cBs3u.

HNonnasi xumu4eckasi cBsi3b. KaTHoHBI, X 00Opa3oBaHWE W3 aTOMOB B pe3yJabTaTe IMPOIECCa OKHUCICHUS.
AHWOHBIL, X 00pa30BaHME M3 aTOMOB B PE3yIbTAaTe MPOIECCa BOCCTAHOBICHN. VIOHHAs CBSI3b KaK CBSA3b MEKIY
KaTHOHAMH W aHWOHAMH 32 CYET AJIEKTPOCTATUYECKOTO MPUTSHKEHUs. KiaccHpUKaIys MOHOB: 1O COCTaBY,
3HAKY 3apsaa, HaTHIuIo

runpatHod  oOomouku. HoHHBIE KpucTtammmdeckue pemierku. CBoiicTBa BEMIECTB ¢ HWOHHBIM  THIIOM
KPUCTANINYECKOU PEIIETKH.

KoBajieHTHasi XUMHYecKasi ¢BA3b. MexXaHW3M OOpa30BaHUS KOBAICHTHOH CBs3W (OOMEHHBIH W JIOHOPHO-
aKIENTOPHEIN). JJIEKTPOOTPUIATENIFHOCTE. KOBaleHTHBIC TONSpHAs W HEMOJIpHAs CBs3U. KpaTHOCTB
KOBQJIECHTHOW CBsI3U. MONEKyJApHbIE W aTOMHbIE KpHUCTaUIMYecKue pemeTrkd. CBOWCTBAa BELIECTB C
MOJIEKYJISIPHBIMH ¥ aTOMHBIMU KPHCTAJUTMYECKUMHE PEIIEeTKaMU.

Metanandeckas cBsi3b. MeTtainueckass KpUCTALIMUECKAs pEIIeTKa M METaJUIMYecKass XMMUYecKas CBS3b.
dusnyeckue cBOMCTBA METAJIIIOB.

2 | ArperaTnble COCTOSIHHSI BELIECTB H BOJAOPOIHAs CBS3b.
TBeppoe, xuaKOE U ra3000pa3HOe COCTOSHUS BelllecTB. [lepexo/] BelecTBa U3 OJJHOTO arperaTHOro COCTOSTHHUS
B pyroe. BogopoHas cBsi3b.

3 | Yucrble BemecrBa W cMecd. [IoHATHE 0 cMecH BemlecTB. | OMOreHHBIE U rereporennsle cmecu. Cocra
cMeceil: 00beMHast 1 MaccoBasi JJOJIM KOMIIOHEHTOB CMECH, MaccoBast JOJIsI TPUMECeH.

JucnepcHbie cucreMbl. [loHstie o aucmepcHOM cucteMme. [lucrmepcHas ¢aza W IUCIIEPCHOHHAS Cpefa.
Knaccudukarus aucnepcHbix cucteM. [IoHsATHE 0 KOJUTOUAHBIX CHCTEMAX.

JlabopaTopHbIe pabOTHI
O3HaKOMJICHHE CO CBOWCTBAMH JHCIIEPCHBIX CHCTEM.

[IpakTHueckue 3aHATUS

KonTtposbHbIe paboTh

CamocTosTenbHas padoTa 00yJaromuxcst
PaboTa ¢ yueOHO# 1 CHIeNHAILHOM JTUTEPATYPOH, IEKTPOHHBIME pecypcamu Internet mo Hamucanuio pedepara.

Tema 1.4. Boga. PactBopbl.
Teopust 2IEKTPOIUTUIECKON
JIICCOIMAITHH.

OK1,0K3,0K>5,
OK 6, 0K 7

Coneprkanue yaeOHOTo MaTepuaia

Boaxa. PacrBopel. PacrBopenue. Bona kak pactBopurtens. PactBopumocts BemiectB. HacklieHHsle,
HEHACBILLEHHBIE, MEPECHIUIEHHbIE PACTBOPBL. 3aBUCUMOCTb PACTBOPUMOCTH Ta30B, >KUAKOCTEH U TBEPIBIX
BEIIECTB OT Pa3IMYHBIX (PaKTOPOB.

MaccoBast 107151 paCTBOPEHHOT'O BEIIECTBA.

2 | DIEKTPOTUTHYECKAS] AUCCOUUANMSA. DICKTPOJIUTEI U HEXIEKTPOIMTEL JIEKTPOIUTHIECKAS IUCCOIUAIIHSL.
MexaHU3MBI 3IEKTPONUTHIECKON JUCCOIUAIINH IS BEIIECTB C Pa3IHYHBIMU THIIAMH XUMHYIECKOM CBSA3H.
Tl'unpatupoBaHHbIe U HETHAPATHPOBAHHBIE HOHBI. CTENEHP AMEKTPOIUTHYECKOH aucconnarnin. CHIbHEBIE U
cimabple AMeKTPoauThl. OCHOBHBIE TIOJIOKEHHUS TEOPUH HIEKTPOIUTHYECKON Auccoranuu. KucmaoTsl,
OCHOBAHUS U COJIA KaK AJIEKTPOJIHTEL.

JlabopaTopHbIie pabOThI

[IpakTHueckue 3aHATUA
[IpurotoBsieHre pacTBOPOB 331JaHHON KOHILIEHTpAaLMH

KoHTposibHbIe paboTh




CamocrosTenpHas padoTa 00yJaronuxcs
[MpopaboTka KOHCIIEKTa JICKIHIA: COCTABIIEHHE OIIOPHOTO KOHCIIEKTa -2 .
BrinonHeHne qomarraeii KOHTPOJILHON paboThI — 2.

Tema 1.5. Knaccuduxamnms
HEOPTaHMYECKIX COSTUHEHUN U
HX CBOMCTBa

OK1,0K3,0K>5,
OK 6,0K 7.

Coneprxkanue yaeOHOro Marepuaia

1 | Knaccuduxanuss HeOpraHu4ecKHX COeIMHEeHMIA.

Kucnorsl m ux cBoiicrBa. KHCIIOTBI Kak SJIEKTPONHTHI, MX KiIacCH(UKAIMS IO Pa3INYHBIM TMpPU3HAKaM.
XUMHYECKHE CBOMCTBA KHUCJIOT B CBETE€ TEOPHUHM ODJIEKTPOIUTHYECKOH aucconmanuu. OcobeHHOCTH
B3aMO/ICHCTBHSI KOHIICHTPUPOBAHHON CEpHOM M a30THOH KHUCIOT ¢ MetauiamMd. OCHOBHBIE CIIOCOOBI
MOJTy4EHUS KUCIIOTHI.

OcHoBanust U ux cBoiicTBa. OCHOBaHUS KaK 3JIEKTPOJIUTHI, UX KIacCH(UKAIMS 110 pasiMyHbIM IIPH3HAKAM.
XUMUYECKHEe CBONCTBA OCHOBaHMN B CBETE TEOPUM BJIEKTPOJIMTHUYECKON naucconuanuu. PasnoxeHue
HEpaCTBOPUMBIX B BoJie OCHOBaHUN. OCHOBHBIE CLIOCOOBI MOTYYEHUSI OCHOBAHUI.

Oxcuasl u ux cpoiictBa. ConeoOpazyiomue u HecosneoOpasyromue okcuabl. OcHOBHBIE, amdoTepHble H
KHCJIOTHBIE OKCHIbI. 3aBUCHMOCTb XapaKTepa OKCHIA OT CTENEHHM OKUCIEHHMsS O00pas3yrolLIero ero Merauia.
XUMHUYECKHE CBOMCTBA OKCUAOB. [lonyuenue okcuaos.

2 | Coau u ux cBoiictBa. Conu KaK d1ekTpoiauTsl. CONM CpeHue, KUCIBIE H OCHOBHBIE,
XUMHYECKHE CBOWCTBA COJIEH B CBETE TEOPUH IIEKTPOIUTHIECKON aucconnanyi. CrocoObl MorydeH st CoJIeH.
I'maposus cosei.

JlabopaTtopHbie paboThI
CBoiicTBa KHCJIOT U OCHOBAHMIA.
HcmpiTanne pacTBOPOB KUCIOT MHIWKATOpaM W. B3ammopelcTBHe KHCIOT ¢ METaJUIaMH, OKCHIAMH METaJUIOB, C
OCHOBaHHUSAMHM U c cosisiMu.CBoicTBa 1ienoueit. McnbiTanue pacTBOpoB Iiefiouel HHAUKaropamu. BzanMogeiictue
niesouelt ¢ consamu. PasnoskeHrie HepaCTBOPUMBIX OCHOBAHUI.
CsoiicTBa coaeii. ['mapoaus coJieii.
BsaumogelictBue conell ¢ MeTasuiamu, Ipyr ¢ apyrom. ['maponus cosnei pa3nu4yHOro TUIa.

[IpakTHyYecKHe 3aHATUS

KoHTposibHbIe paboThI

CamocrosiTensHas paboTa 00yJaromHuXCst
[MpopaboTka KOHCIIEKTa JISKIIMH: COCTABICHHE CXEM TI€HETHYECKHX CBA3eH MEXIy OCHOBHBIMH KIIACCaMH
HEOPTaHUYECKUX COCAUHEHMH - 1.
Pabora ¢ y4eOHOI W cCHenWaNbHOM JHUTEpPaTypoOl, ANEKTPOHHBIMU pecypcamu Internet mo HamwcaHuro
pedepara - 24.

Tema 1.6. Xumuueckue
peakuu

OK 1,0K 3, OK 5,
OK 6, OK 7

Coneprxanue yaeOHOro Marepuaia

1 | Knaccuukamust XUMAYECKMX peakiumii. Peakiuuu COEIMHEHMs, Pa3OKEHHS, 3aMElICHUs, OOMeHa.
Karanutnueckune peakmun. OOpaTuMble M HEOOpaTHMBbIE peaknHu. | OMOTeHHBIE M T€TepOTeHHBIC PEaKINU.
OK30TepMUYECKHE U SHIOTEPMUUECKHE peakny. TemmoBoi 3peKT XuMrudecknx peakiuii. TepMoxumuaeckue
YpaBHEHHSI.

OKHCIUTENBbHO-BOCCTAHOBHUTENIbHBIE peaknmuu. CreneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBIICHHE.
BoccranoButens u okucieHue. MeToJ 3IEKTPOHHOIo OajaHca A COCTaBIECHUsS YPaBHEHMH OKUCIMTEIBHO-
BOCCTAaHOBUTEIbHBIX PEAKIIUH.

2 | CkopocTh XHMHYECKHX peakimil. [IoHATHE O CKOPOCTH XUMHYECKHMX PEaKIHil. 3aBUCUMOCTb CKOPOCTH
XHUMHUYECKUX PEeaKIUid OT Pa3IMYHBIX (AKTOPOB: IPHPOIBI PEATUPYIOIINX BEIIECTB, MX KOHLEHTPALHH,
TEeMIEPaTypbl, HTOBEPXHOCTH CONPUKOCHOBEHUSI M UCIIOIb30BaHMS KAaTAIU3aTOPOB.

Oo6paruMocTh XUMH4YecKHX peakuuii. OOpaTiMble ¥ HEOOpATHMBIC PEaKIMHA. XUMHYECKOE PAaBHOBECHE U
CIIOCOOBI €r0 CMEITEHHS.

JlaboparopHbie pabOTHI
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PCaKHI/II/I, naymmue ¢ 06pa30BaHI/I€M ocCajaKa, rasa uJi BOAbI.
3aBUCUMOCTh CKOpPOCTHU XUMHUYCCKUX peaKIII/Iﬁ OT PA3JIMYHbIX (l)aKTOpOB.

[TpakTHueckue 3aHATUS

KoHTtposbHbIe paboThl

CamocTtosTenbHas paboTa 00yJaromuxcs 2
Pabora ¢ y4. U cITell. JUTepaTypoi, JIeKTPOHHBIMHU pecypcamu Internet mo Hanucanmto pedepara-24.
Copeprxanue yueOHOro Marepuana 4
Tema 1.7.Metansl u 1 | Meramiabl. OcoGEHHOCTH CTPOEHHS aTOMOB U KpUcTaioB. Gu3uueckue cBoiicTBa Metamnos. Kinaccupukauus
HEMCTAIIBL. METAJUIOB TI0 Pa3IMYHBIM MPU3HAKaM. XUMHUYECKHE CBOMCTBA METAIOB. DJIEKTPOXHUMHUYECKUH PsiJl alipsKEHUH
OK 1, OK 3, OK 5, MetayuioB. Meramutorepmust.  OOmue  crmocoObl  monydeHus: MeTauioB. [loHSATHE O MeTaypruu.
OK 6, OK 7. HI/IpOMeTaJ'[J'[prI/ISI, TUAPOMETAILUTYPIUs U SJICKTPOMETAJIITYPIUs. CrnaBsl YCPHBIC U IBETHHIC.
2 | Hemeramiabl. OCOGEHHOCTH CTPOEHUSI aTOMOB. HeMeTamisl — MpOCThIE BENIECTBA. 3aBUCUMOCTH CBOWCTB
TaJOTEHOB OT WX IIOJIOKEHHUS B MEpHOAMYEcKOr cucteme. OKHCIUTENbHBIE U BOCCTAHOBUTEINBHBIE CBOWCTBA
HEMETAJUIOB B 3aBUCUMOCTH OT UX MOJIOXKEHHS B PSILY DIICKTPOOTPHULIATEIEHOCTH.
JlabopaTtopHbie paboTHI -
[pakTudeckue 3aHATHSA 4
Ionyuenue, cobupaHue 1 pacro3HaBaHUE T'a30B.
Pemienne sKcriepuMeHTATBHBIX 33/1a4.
KoHTtposibHBIe paboThI -
CamocTosiTenbHas padboTa 00yJarouxcst 2
Pabora ¢ yueOHOW W CHEMUATBFHOW JIMTEPATypO W SJIEKTPOHHBIMH pecypcamu Internet mo nHammcaHuio
pedepara.-24.
Paznen II. Opranuyeckasi 44
XUMUS
Cogeprkanme yaeOHOT0 MaTepraia
Tema 2.1. OcHoBubie nonsitust | 1 | Tlpeamer opranuueckoil xumuu. [IpUpoHble, UCKYCCTBEHHBIE U CHHTETUYECKUE OPraHUYECKUE BEIIECTBA. 4
OPTaHNYECKON XUMHHU 1 TEOPHUS CpaBHeHHE OpraHHMYECKHX BEIIECTB C HEOPraHWYeCKUMH. BaneHTHOCTh. XMMHUYECKOe CTPOCHHE KaK MOPSIOK
CTPOCHHMST OPTAaHNIECKUX COEIMHEHUsI aTOMOB B MOJIEKYJIBI IT0 BAJICHTHOCTH.
COCTMHEHHH Teopusi crpoeHusi opraHuyeckux coequHeHuid A. M. ByrtiepoBa. OCHOBHbIE IIOJIOKEHUS TEOPHH
XHUMUYECKOTo cTpoeHus. V3omepust u u3oMepbl. Xumuueckue GOpMyIibl U MOJEIN MOJIEKYJ B OpPraHMYeCKOM
OK 3, 0K 5, XUMUH.
OK 6, OK'7 2 | Knaccupuranusi opraHudeckux Beurecrs. Kiaccudukarus BENECTB O CTPOEHHUIO YIIIEPOJHOTO CKENIETa U
HAJIMYMIO QYHKIMOHAIBHBIX Tpymil. ['omonoru u romonorus. Hauana nomenxmnatypst [IUPAC.
Knacenpukanusi peaknmii B opraHmyeckoid xumuu. Peakunm npucoenuneHus: (THIPUPOBAHUS,
TaJOTCHUPOBAHUS, THMIPOTAIOTCHUPOBAHMS, THIpaTaluu). Peakuuu  OTmIENJIeHUs  (JIeTHApUpPOBaHMUS,
JIETHPOTaJOr €HUPOBaHMS, NeruapaTanuy). Peakiuu 3amenienus. Peakunn n3omepuzarmn.
JlabopaTopHbie pabOThI -
[IpakTHyecKue 3aHATHS -
KoHTpobHbIe pabOTHI -
CamocrosiTenpHas paboTa 00yJaromuxcs 1
CocraBlieHHE CIIOBapsi TSPMUHOB 110 pa3feiy -14.
Copepxanue yaeOHOro Marepuaia
AJIKaHBI. AJIKaHBI: TOMOJOTHYECKHUN PSI], ©U30MEpHsl I HOMEHKIJIATypa allkaHOB. XUMHUYECKHE CBOMCTBA 8

Tema 2.2. YrieBomopoasl U UX
MIPUPO/IHBIE HCTOYHUKHU

aNKaHoB (METaHa, dTaHa): TOPEHUE, 3aMeleHIe, Pa3JIoKeHNE, JeTHAPUpoBaHne. [[puMeHeHe aKaHOB Ha
OCHOBE CBOMCTB.

2. | HenpeneabHbIe YLIEBOAOPObI.
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OK1,0K3,0K 35,
OK 6

AJKeHBI. OTHWICH, €ro MONy4YeHUEe (ACTHAPUPOBAHUEM JTaHA, JCIONIMMEPU3Alell TIOTMITUIICHA).
T'omonoruueckuit psia, U30MepHsi, HOMEHKJIATypa alKEHOB. XHUMHUYECKHE CBOMCTBA JTHJIEHA: TOpPEHUE,
KayeCTBCHHBIC peaknuu (oOeclBeUrBaHUE OPOMHOI BOJBI M pAcTBOpa IMEpPMaHTaHATa Kallus), THUApaTaIus,
nonuMepu3zanus. [lpuMenenue 3TuaeHaHa OCHOBE CBOMCTB.

Juenbl U kayuyku. [loHsTHE O IMEHAX Kak YIrieBOAOPOJaX C NBYMs JBOMHBIMU CBS3siMU. CompsbKeHHbIE
JTUCHBI. XUMHUYECKUE CBOMCTBA OyTaareHa- 1,3 1 u3ompeHa: o0eciBeUrnBaHnue OpOMHOMN BOJIBI U MOJTUMEPH3AIIUS
B Kayuyku. HarypanbHbIil 1 cuHTeTHUECKHE Kaydyku. Pe3una.

AJKWHBI. AreTwieH. XUMHUYECKHE CBOWCTBA aleTHICHA: TOpPEHHE, OO0CCIIBCYHMBAHWE OPOMHOI BOJBI,
MIPUCOEMHEHUI XJIOpPOBOJOPOAa U ruapaTanus. IIpuMenenne aneTuneHa Ha OCHOBE CBOICTB. MexkiiaccoBas
H30MEpHs C aJIKaJUeHaMU.

3. | Apenbl. Benson. Xumuueckue CBOMCTBA O€H30IId: TOPEHHE, DEAKIUU 3aMENICHHUs (TaJOreHUPOBAHMUE,
HUTpoBaHue). [IpuMeneHne 0eH3051a Ha OCHOBE CBOMCTB.
4. | IlpupoaHbIe MCTOYHUKH YIJIEBOAOPOAOB. [I[pUpOIHEIiL Ta3: cOCTaB, MPUMEHEHNE B KAYECTBE TOTUIHBA.

Hed 1. Cocrtas u nepepadorka Hedtu. Ileperonka Hedrr. HedrenpoaykThl.

JlabopaTtopHbie pabOTHI

[IpakTHueckue 3aHATUS

KoHTposbpHbIe paboThI

CaMocrosTenpHas paboTa 00yJaroIuXxcst

Pemenwne 3a1a4 1 ynpaXHEHUH IO COCTABJICHUIO ()OPMYIT aTKaHOB — 14.

Pemenne pacuéTHpIX 3ama4- 24.

Pabora ¢ yueOHOH 1 cenraibHOM JIUTEPaTy PO, SIEKTPOHHBIME pecypcamu Internet mo Hanmcanuio pedepara - 24.

2.3. Kucnopoaconaep:xaniue
OpPTaHUYECKUE COCTUHCHUS

OK1,0K3,0K>5,
OK 6, 0K 7

Coneprkanne yaeOHOro MaTepuaia

Cnuptsl. Ilomydenne 3taHona OpOXKEHHEM TIIOKO3bI M THIpATaMed STuieHa. | MApOKCHiIbHAS TpyNIa Kak
¢ynkiuonanpHas. IloHATHE O TpeenbHBIX OJHOATOMHBIX CHHPTAaX. XHWMHYECKHE CBOMCTBA 3TaHOMA:
B3aUMOJICHCTBHUE C HaTprueM, 00pa30BaHME MPOCTHIX M CIOXKHBIX 3(UPOB, OKUCIICHNE B albAerui. [Ipumenenne
3TaHOJa Ha OCHOBE CBOMCTB. AJIKOTOJIN3M, €0 MOCIEACTBHS ISl OPTaHM3Ma YEIOBEKA M MPEAYPEkKICHNUE.
I'mumeprH Kak MpeacTaBUTENhb MHOTOATOMHBIX ciipToB. KadecTBeHHas peakis Ha MHOTOATOMHBIE CITHPTHI.
[IpumeHenne rauneprHa.

®enos1. DPusnueckne W XMMHYECKHE CBOWCTBA (eHONa. B3amMHOe BIHsSIHHME aTOMOB B MOJIEKyie (eHoa:
B3aMMOJICHCTBHE C THIPOKCHAOM HATpHs U a30THON KucinoToi. [Ipumenenne ¢eHona Ha OCHOBE CBOHCTB.

Aapaeruanl. [Torsatue o0 anmpaermpax. AjbaervdaHas rpynmna Kak cbyHKuI/IOHaﬂbHaﬂ.(I)opMaanlemﬂ U €ro
CBOMCTBA: OKHCIIEHUE B COOTBETCTBYIOILLYIO KUCIIOTY, BOCCTAHOBJICHUE B COOTBETCTBYOLIMNM criupT. [lonydenue
aNbJIETHIOB OKHCICHUEM COOTBETCTBYIOIINX CIUPTOB. IIpnmeHenue Gopmanbaeruia Ha OCHOBE €ro CBOHCTB.
Kap6onoBbie kucioThl. [lonsatue o xkapOOHOBBIX kucinoTax. KapOokcunbHas rpynmna Kak (yHKIHOHAIbHAS.
I'omonoruueckuit psiA NMpeneibHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lodyueHne kapOOHOBBIX KHCIOT
OKHCJICHHEM albJeTHJI0B. XIUMUYECKUE CBOWMCTBA YKCYCHOW KHCJIOTHI: OOIIMEe CBOHCTBA ¢ MUHEPAIbHBIMU
KHCIIOTAMH U peakius dtepudukanuu. [[puMeHeHne yKCyCHOW KHCIOThI HA OCHOBE CBOMCTB. BhIcIue KUpHbIE
KHUCJIOTbIHA IIPUMEPE NATIBMUTUHOBOW U CTEaPUHOBOM.

Caoxubie 3¢upbl U xkupsbl. [lomydenne crnoxHbIX 3¢upoB peaknueil stepudukannu. CioxHbIE d3QHUPHI B
npuposie, X 3HaueHHue. [IpuMeHeHHne CIOXHBIX 3(UPOB HAa OCHOBE CBOWMCTB. JKUpBI KaKk CIIOXHBIE I(QHPBL.
Krnaccudukarnust >xupoB. XHMHUYECKHE CBOMCTBA JKHPOB: THIPOJIM3 M THAPUPOBAHUE IKUIKUX IKHUPOB.
IIpumeHeHue )KUPOB Ha OCHOBE CBOWCTB. MbIa.

YriaeBoasl. YIieBoasl, UX KiaccuUKala: MOHOCaXapuabl (IJII0K03a, (pyKTo3a), Jucaxapuabl (caxaposa) U
nonucaxapuisl (Kpaxmaln M LeJUII0N03a). [JIoko3a — BeImecTBO C JBOHCTBEHHOW (yHKIMeH —
IBJETUIOCIUPT. XUMHUYECKHE CBOWCTBA IJIFOKO3bI: OKHCIIEHHE B TNIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B
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copbuTt, crimpTroBoe OposkeHme. [IpuMEHEHHE TIIFIOKO3BI Ha OCHOBE CBOWCTB. 3HAUCHUE YIJICBOJOB B YKUBOM
Nnpupoje M Ku3HU dYenoBeka. [loHsATHE O peakuusx TMOJUKOHICHCAMM W THAPOJIM3a Ha NpUMEpe
B3aMMOIIPEBPAIIEHUII: TIIOK03a <> MOIUCaXapuJ.

JlabopaTtopHbie paboThI 2
XUMHUYECKHUE CBOMCTBA COUPTOB U YKCYCHOW KHCIIOTBHI.
CBoiicTBa )KHUPOB U YIIIEBOJOB. (Jl0Ka3aTenbCTBO HEMPEAETbHOTO XapaKkTepa KHIKOTO JKUpa.
BsanmMoielicTBIE TITIOKO3bI U caxapo3bl ¢ ruapokcuaom meu (I1). KagecTBennast peakuust Ha Kpaxmail.)
[pakTHyeckue 3aHsTUS -
KoHTposibHBIE paboTEI -
CaMocrosTenpHas padoTa 00yJaroIuXcs 4
CocraBnenre TabNUYHON KiIaccu(UKAIMK OPraHUYECKUX COSAUHEHUH — 2.
Pa0ora ¢ yueOHOU U CelMaIbHOM JINTEPaTypOi U 2IEKTPOHHBIMHU pecypcami Internet mo noarotoske pedepara 24.
2..4. Azotconepikarniue Coneprkanme yaeOHOT0 MaTepraa 4
OPraHUYECKUE COEIMHEHHMS. 1 | Amunbl. Tloustue 06 amuHax. AnudarvyecKkue aMuHbL, UX KIacCHU(PUKAIMA U HOMEHKIATYpa. AHMIMH Kak
[Monmmepst opranndeckoe ocHoBanue. [lorydenne aHunrHa U3 HUTpoOeH301a. [IpuMeHeHre aHMIMHA HA OCHOBE CBOMCTB.
AMUHOKHCIOTBI. AMHHOKHCIOTHI Kak aMQoTepHble AU(QYHKLIHOHAIBHBIE OPraHMYeCKHe COCJUHEHUS.
.OK 1, OK 3,0K 4, OK 5, XUMHUYECKHE CBOWCTBA aMMHOKHCIIOT: B3aUMOJICHCTBUE C LIENOYaMHU, KHCIOTaMHU U APYT ¢ ApyroM (peaxuus
OK 6,0K 7 HOJMKOHAeH canun). [lenTuanas CBA3b U HOMMIENTHABL. IIpIMeHeHrne aMUHOKHICIIOT HA OCHOBE CBOMCTB.
2 | Beaku. Ilepsuunas, BTOpUYHAs, TPETMYHAs CTPYKTYPHI OEIKOB. XHMHYECKHE CBOMCTBA OEIKOB: TOPEHHE,
JeHaTypauus, THAPOIIH3, IIBETHBIE peakuuy. bronornyeckne QyHKINN OEIKOB.
Moaumepsl. benku u monrcaxapuIsl Kak OHOIOIMMEPEI.
MnacTmaccst. [loayueHne noauMepoB peakiyeil NoIMMepr3aliy U MOJIMKOHAEH AU, TepMoIuIacTHYHbIe U
TepMOpeaKTHBHBIE TacTMacchl. [IpencraBuTeny miactmacc.
Bosokna, ux kiaaccnpukanusi. [Toxydenne BosokoH. OTeNnbHBIE TPEJICTABUTENN XUMHYECKAX BOJIOKOH.
JlabopaTopHbie pabOThI 2
W3yueHne cBOHCTB OEKOB
[MpakTrvecKue 3aHsITUS 2
Pernrenue skcriepruMeHTaIbHBIX 33124 HA HACHTU()UKAIIUIO OPTaHHYSCKUX COCIUHCHHM.
Pacrio3HaBaHue riacTMacc ¥ BOJIOKOH.
KoHTpoJibHBIE paboThI -
CamocTosTenbHas paboTa 00yJaromuxcst 2
BrinonHnenue nomManiHel KOHTPOJIbHON paboThl — 2 4.
Hrorosoe 3ansitue. [InddepeHunpoBaHHblii 3a4€T 2
Koncynbranun 10
Bcero: 117

J1ist XapaKTepUCTHKN YPOBHS OCBOSHHS Y4eOHOr0 MaTepraa UCIOIb3yI0TCs CIeNyIoe 0003HaY CHHUSL:

1 — o3HakOMUTENBHBIHN (Y3HABaHUE paHee U3YYEHHBIX 00BEKTOB, CBOWCTB);

2 — penpoAYKTUBHBIH (BBITOTHEHUE JESITEIBHOCTH MO 00pasily, HHCTPYKIMH WM [10]] PyKOBOJICTBOM);

3 — IPOAYKTHBHBIH (TJITAHUPOBAHKE U CAMOCTOSITEIFHOE BHITOJIHEHHE JICSITEIbHOCTH, PEIIeHNE TPOOIEMHBIX 33/1a4).
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XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEBHOM

JAEATEJBHOCTHU CTYAEHTOB

Copep:xanue o0y4yeHHs

XapaKTepuCTHKA OCHOBHBIX BH/I0OB /IeATeIbHOCTH CTYeHTOB (HA YPOBHe
Y4eOHBIX AeiicTBHii)

Baskneiinine
XHMHYEeCKHe MOHATHSA

VYMeHue JaBaTh ONpEEIEHUE U ONEpUpOBaTh  CIEAYIOLIMMU
XUMHUYECKUMU TOHATUSMHU: BEUIECTBO, XUMUYECKUN IJIEMEHT, aToM,
MOJIEKYyJa, OTHOCUTEIbHBIE aTOMHAsI M MOJIEKYJISIpHas Macchl, HOH,
aJoTponus, U30TOIIbI, XUMHUECKas CBSI3b,
IEKTPOOTPULIATENBHOCTD, BaJIEHTHOCTD, CTENIEHb OKHCIIEHUS, MOJIb,
MOJISIpHasi Macca, MOJISIpHBIH 00BEM Tra3000pa3HBIX BEIIECTB,
BEIIECTBA  MOJIEKYJISPHOTO M  HEMOJIEKYJAPHOIO  CTPOEHMS,
pPAacTBOPBI, 3NEKTPOIUT U  HEIIEKTPOIMT, IIEKTPOIUTHYECKAs
JUCCOIMAIMS, OKUCIUTEIb W BOCCTAHOBUTENb, OKHCIEHUE U
BOCCTaHOBJIEHHE,  TENJOBOM  3(pdexkT  peakuuu,  CKOPOCTb
XMMHUYECKOM  peakuuy, KaTalu3, XUMHYECKOE pPaBHOBECHE,
YIJIEpOAHBbIM  CKeJeT, (QyHKUMOHaJbHAs TIpylmna, H30Mepus,
TOMOJIOTHsl

OCHOBHBIC 3aKOHBI
XUMUH

@opMyaMpoBaHUE 3aKOHOB COXPAHEHUS MacChl BEIIECTB U
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTB.  YCTaHOBKAa  NPUYMHHO-
CIIECTBEHHOM CBSI3U MEXIY COAEpKaHUEM 3TUX 3aKOHOB U
HAMMCaHWEeM XHMHUYECKUX (OpPMYN U YypaBHEHUH. YCTaHOBKa
SBOJIIOLIMOHHOW  CYIIIHOCTM  MEHJENIEEBCKOM W COBPEMEHHOMU
dbopmynrpoBok mnepuogudyeckoro 3akoHa JI. U. Menneneesa.
OObscHeHne (U3MUECKOrO CMBbICIa CHUMBOJIMKU MEPUOIUYECKON
Tabnmumbl XUMUYeckux syeMmeHtoB [[. M. MenneneeBa (HOMeEpoB
2JIEMEHTA, IEPUOJIa, TPYIIIBI) U YCTAHOBKA IPUUNHHO-CJIEACTBEHHON
CBSI3U MEXAY CTPOEHHEM aToMa M 3aKOHOMEPHOCTSMHU H3MEHEHUs
CBOWCTB 3JIEMEHTOB M O0pa30BaHHBIX MMHU BEIIECTB B NEpHUOIAX U
rpymnmnax.

XapaKkTepucTHKa 3JIEMEHTOB MajblX U OONBLIMX MEPUONIOB MO UX
nosioxkenuto B [lepuonnueckoit cucreme /1. 1. Menneneesa

OcHOBHBIEC TEOPUH
XUMHH

VYcTaHOBKa 3aBUCUMOCTH CBOMCTB XMMMYECKHMX BELIECTB OT
CTPOEGHUS aTOMOB OOpa3ylOLIMX HMX XUMUYECKHUX DIIEMEHTOB.
XapakTepuCTUKa Ba)XKHEWIIMX TUIIOB XHMHYECKUX CBS3€d U
OTHOCHUTEIBHOCTH 3TOW TUNONOrUuu. OOBsSCHEHHE 3aBHUCUMOCTH
CBOMCTB BELIECTB OT HX COCTaBa W CTPOEHUS KPHUCTAIIUMYECKUX
pemierok.  DOpMyJMpPOBKAa  OCHOBHBIX  IOJOXEHUH  TEOpUHU
ANEKTPOIUTUYECKON AUCCOLMALIMU U XapaKTEpUCTHUKAa B CBETE HTOU
TEOPHH CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKHX COCIMHEHHM.
@OopMyJIMpPOBKA OCHOBHBIX ITOJOKEHUHW TEOPUM XUMHUYECKOIO
CTPOEHHUSI OPraHWYECKHX COCIMHEHUN M XapaKTepUCTUKA B CBETE
3TOM  TEOpUM CBOWCTB  OCHOBHBIX  KJIACCOB  OPraHHUYECKUX
COEeNMHEHUN

Baknelinine BerecTBa
U MaTepHAaJIbI

XapakTepucTHKa COCTaBa, CTPOCHUSA, CBOWCTB, TMOJYYEHUS U
npuMeHeHus BaxkHermmx MetaioB (IA u I A rpynn, amoMuHus,
Kene3a, a B ECTeCTBEHHO-HAYYHOM Tpoduie W HEKOTOphx d-
AJIEMEHTOB) M UX COECAMHEHUN. XapaKTepruCcTUKa COCTaBa, CTPOCHMUS,
CBOWCTB, TIOJYYCHUSI M TIPUMEHEHHS BakHeHmux HemeTauioB (VIII
A, VIIA, VIA rpynm, a Takke azotra u (docdopa, yriepoma u
KpEMHHUS, BOJOPO/Ia) U X COCNUHEHHI. XapaKTepucTUKa COCTaBa,
CTpOEHUSI, CBOMCTB, IMOJYYEHHUS U MPUMEHEHHS BaXKHEHIIIUX KIJIaCCOB
YIJIEBOAOPOIOB  (QJIKAHOB, ILMKJIOAJIKAHOB, AJIKEHOB, AQJIKMHOB,
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apeHoB) U X HauOoJee 3HAYNMbIX B HAPOJAHOXO3SIIICTBEHHOM T1JIaHE
MpeACcTaBUTENCH. AHAIOTMYHAsT  XapaKTEPUCTHKA  BaKHEHIIMX
MpeCTaBUTENICH JAPYTHMX KJIACCOB OPraHWYECKUX COCAMHEHUI:
METaHOJIa M 3TaHOJIA, CIOXKHBIX d(PHUPOB, )KHUPOB, MBI, aJbJETHIOB
(bopmanmpaeruioB W aneranpAeruaa), KETOHOB  (aleTOHA),
KapOOHOBBIX KHUCIOT (YKCYCHOM KHCJOTBI, [UJII €CTECTBEHHO-
HAyYHOTO TPOQHIA TPEACTaBUTENEH IPYrux KIacCOB KHCIIOT),
MOHOCaXapHua0B (TIroK0361), JIACaxapuioB (caxapo3bl),
MoJIM caxapyua0B (Kpaxmaia M 1eJUTF0JI03bl), aHUINHA, aMUHOKH CIIOT,
OCNTKOB, MCKYCCTBEHHBIX M CHHTCTHYECKHX BOJIOKOH, KaydyKOB,
IacTMacc

XuMHYECKUH A3LIK U
CHUMBOJIMKA

Hcnonp3zoBanue B yueOHOW M MpodeccHOHAIBHON esTeNbHOCTU
XUMHUYECKUX TEPMHUHOB U CHMBOJIMKH. Ha3BaHue W3y4eHHBIX
BEI[ECTB MO TPUBUAIBHOW WJIA MEXKIYHAPOJAHOW HOMEHKJAType U
OTPaXXEHUE COCTABA ATHUX COCAMHEHUN C IMOMOIIBIO XUMHYECKHX
dbopmyn. OTpaxkeHHe XHMHUYECKHUX TMPOIECCOB C IOMOIIBIO
YPaBHEHUM XUMHYECKUX PEAKIIAMN

XuMHYeCKHe peakimuu

OObsicHEHHE CYIIHOCTH XMMHUYECKUX IpoueccoB. Kiaccudpukanus
XUMHUYECKUX PEAKLMI MO pa3audyHbIM PU3HAKAM: YHUCIY U COCTaBY
MPOAYKTOB U PEareHTOB, TeraoBoMy 3¢ dekry, HanpaBieHuIo, dasze,
HaJM4MI0  KaTaluM3aTopa, W3MEHEHHUIO0 CTEeNeHe  OKuCIeHUus
AJIEMEHTOB, 00Pa3YIONIMX BEIIECTBA. Y CTAHOBKA MPU3HAKOB OOIIEro
U Pa3JIMYHOrO0 B THUIOJOTUU PEAKUMH JUIsi HEOpPraHu4yeckoh u
oprannyeckoil xumuu. Knaccudunukanus BelecTB U MpOLECCOB ¢
TOYKM  3pEHUSl  OKHUCJICHHUS-BOCCTAHOBJICHHUS. CocraBnenue
ypaBHEHHMI peakIifii ¢ MOMOIIbI0 METO/a 3JIEKTPOHHOro OanaHca.
OObsicHeHHE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH peakiuu u
MOJIO’KEHUSI XMMHUYECKOT0 paBHOBECHSI OT Pa3JIMYHBIX (PaKTOpPOB

XumMuueckui BrInosHeHne XUMUYECKOr0 3KCIIEPUMEHTA B MOJHOM COOTBETCTBUU

IKCNIEPUMEHT c mpaBwiaMu Oe3onacHoctu. Habmogenue, ¢ukcanus M OMHcaHue
pe3yJIbTATOB MPOBEICHHOT0 IKCIEPUMEHTA

XuMHuyeckas [TpoBenenne caMOCTOSTENHLHOTO MOUCKAa XHMHUYECKONH WH(POPMALIUU

uHpopmanus C WCIOJIb30BAHMEM PA3JIMYHBIX MCTOYHHKOB (HAYYHO-TIOMYJISPHBIX

U3JJaHUH, KOMIIBIOTEPHBIX 0a3 MJaHHBIX, pecypcoB VHTepHerTa).
Hcnonp3oBaHuEe KOMIIBIOTEPHBIX TEXHOJNOTUH s 00paboTKu H
nepegadyd XMMHUYECKOM HHQoOpManuu UM ee TMpeACTaBICHUS B
pa3nuyHbIX hopMax

PacueTnl mo

YcTaHOBKa 3aBUCUMOCTH MEXAY Ka4ueCTBEHHOW M KOJUYECTBEHHOU

XHMHYECKHM CTOPOHAMHM XMMHYECKHX OOBEKTOB U IpoleccoB. Pemienue
dopmynam u pacUeTHBIX 3a7a4 [0 XUMHUYECKUM (HOpMYyJiaM U ypaBHEHUSM
YPaBHEHHUSIM

podunbHoe n OOBsICHEHHE XUMHUYECKUX SIBJIICHUM, IMPOUCXOASAINIMX B IPUPOJIE,
npo¢eccuoHAIbLHO OBITY M Ha TIpou3BojcTBE. OnpenecHre BO3MOKHOCTEH MTPOTEKaHUs

SHAYUMO€ COACPIKAaHUE

XHMHUYECKUX TPEBpalleHnil B pa3IUuHbIX ycioBusx. CoOmroneHue
MpaBWJI HKOJIOTMYECKH TI'PAaMOTHOIO IIOBEJIEHHUS B OKpYXKarolien
cpene. OLeHKa BIMSHUS XUMHYECKOTrO 3arpsi3HEHUs OKpYyKarouien
cpeabl Ha OpPraHu3M 4delloBeKa M JApPYTrUe JKHUBBIE OpPraHU3MBI.
Cobnronenne mpaBwil 0€30MACHOTO OOpaIIeHUs C TOPIOYUMH H
TOKCHYHBIMH  BEILIECTBaMH, JIaOOPAaTOPHBIM  0OOPYZIOBAaHUEM.
ITonroToBka pacTBOPOB 3a/JaHHON KOHIEHTpAlMu B OBITY W Ha
npou3BozcTBe. Kputruueckas olLeHKa JOCTOBEPHOCTH XUMHUYECKOU
nH(pOopMaIuy, MOCTyNAONIeH U3 pa3HbIX HCTOYHHUKOB
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3. YCJOBUSA PEAJIM3ALIMU YYEBHOM JUCHUILIUHBI
3.1. TpeOoBaHusi K MHHMMAJIBbHOMY  MATePHAJbHO-TEXHHYECKOMY
oldecrneyeHHUIO

Peanuzanust yueOHOM UCIUTUIMHBI TpeOyeT HAMM4YUS y4eOHOro kabuHeTa u
1a00paTopu XUMHUH.

[Inakatel 1o xumuu, Bechl Jaboparopubie BIIP 200-2ki, Bechbl
naboparopuasie BJIT 510, razoanamuzarop “HOnmus-2», KOMIUIEKT J1abOpaTOpHBI
«ITuenka-¥Y/xum», komrmuiekt naboparopusiii «lluenka-H», K®K-3, wHabopsl
XUMUUYECKUX PEAKTUBOB (TECThI), HAOOPHl XMMHUYECKOM TMOCYJbI, XHMHYECKas
naboparopusi, Kad BBITSKHOW 1151 KaOMHETa XMMHUU C CAHTEXHHKOW. MOHUTOD

19" ViewSonik-VA1932W glossy - black 16710Sms DVI 300cd 100000:1;
untTepaktuBHas gocka INTERWRITE DuaBoard 1279

3.2. UndopmanuoHHoe odecriedeHre 00y eHus

Ilepeyenb yuyeOHbIX u3naHuil, WHTepHeET-pecypcoB, JAONMOJHHUTEJIbHOM
JIMTEepaTypbl

a) OCHOBHAs JIUTEpaTypa

Ne

Hctounuk
/1

lNabpuenan O.C. Xumus st npodeccuil U CreuaibHOCTEH TEXHUYECKOIO
1 | npoduns: yuebnuk / I'abpuensan O.C., N.I'.OctpoymoB. — 7-€ u3n., cTep. —
Mocksa: NIl Axagemusi, 2018 — 272 c. — TekcT: HEOCpe1CTBEHHBI

AHdunorenoBa, . B. Xwumus : ydeOHUK U TPAKTUKYM IJI CPEIHETrO
npodeccuonanpHoro oopazopanus / M. B. Audunorenora, A. B. baOkos, B.

2 A. TlonkoB. — 2-e u3n., uctp. u gomn. — Mocksa : U3narensctBo KOpaiir,
2020. — 291 ¢. — (Ilpodeccuonansuoe odbpazoanue). — ISBN 978-5-534-
11719-6. — Texkct : snekrponssiid // DbC IOpaiit [caiiT]. — URL:

https://urait.ru/bcode/452856 (nmara oopamenns: 21.05.2021).

0) OTIOIHUTENbHAS JTUTEpaTypa:

No

Hctounuk
/1

Inunxa, H. JI. OG6mias xumust. 331294 U yIIPaXKHEHUS ;| yIeOHO-
IPaKTHYECKOE ITOCOOME JIJIS CPeAHEro MpodeccnoHATLHOTO 00pa3oBaHus /
H. JI. I'nunka ; nox penakiuei B. A. ITonkosa, A. B. babkoBa. — 14-¢

3 | m3a. — Mocksa : M3marensctBo FOpaiit, 2020. — 236 ¢. —
(ITpodeccuonanpuoe oopazoanue). — ISBN 978-5-534-09475-6. — Tekcr
: anekTpoHHbIl // DBC FOpaiit [caliT]. —

URL.: https://urait.ru/bcode/451239 (narta obpamienns: 28.05.2021).

[l]epbakos, B. B. Heopranuueckas xumusi. Bonpocs! 1 3ai1a4u : yueOHOe
nocoOue I cpeaHero npodecCHoHaabHOro oopazoBanus /

4 | B. B. lllep6akoB, A. A. ®upep, H. H. bapbotuna. — 2-e uzn., ucnp. u

non. — Mockga : U3narensctBo FOpaiit, 2020. — 107 ¢. —
(ITpodeccuonanproe obpazoBanne). — ISBN 978-5-534-09133-5. — Tekcr

16




: anekTponHbIi // DBC FOpaiir [caiit]. — URL.: https://urait.ru/bcode/454536
(mara oOpamenus: 22.05.2021).

Anapnes, A. 1. O6mas xumusi. COOpHUK 3aaHUM ¢ TpUMEpaMu PEIICHUH :
y4eOHOe TocoOue I cpeaHero npohecCHoHaaIbHOro oopazoBanus /

A. W. Anapues, JI. . Aporuna. — 2-e uzn., ucnp. u gom. — Mocksa :
MznarensctBo FOpatit, 2020. — 127 ¢. — (IIpodeccrnonanpHoe
obOpasopanue). — ISBN 978-5-534-09932-4. — TekcT : 3CKTPOHHBI //
OBC HOpaiir [caiit]. — URL.: https://urait.ru/bcode/453598 (mara
obpamenusi: 21.05.2021).

B) II€]

DHUOJNYCCKHNC N3JaHUA

EcrecTBeHHBIC U TEXHUYECKUE HAYKH : HAyd. )KypHal / . pea. A. Sl
XaBkuH. — MockBa : OO0 "UznarensctBo "CnytHuk+", 2002 — .—
Boixoaut 12 pa3 B roa. — ISBN neuarnoit Bepcuu 1684 — 2626. — Tekcr :
HEIOCPEICTBEHHBIN.

BECTHHUK BOPOHEXCKOI'O TOCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUS : XUMUSA. BUOJIOT'US. DAPMALIUA :
HAYYHBIN )KypHAI / yapeauTeb : BOpoOHEKCKUI TOCy1apCTBEHHBIN
yauBepcuteT. — Boponex : 2000 - .-yucno BeimyckoB B roa: 4. — ISBN
nevyatHor Bepcuu: 1609-0675. — Tekcr : anexrponnsiit // DBC elibrary
[caiiT]. — URL : https : //elibrary.ru (nata o6pamenus: 29.05.2021).

r) “H(OOPMAIMOHHBIE JIEKTPOHHO-00Pa30BaATEIIbHBIE PECYPCHI:

No

Hcrounnk
/I
1 DnekTpoHHas OmbimmoreyHas cucrema «bubmmoTex. M3garenscrBo KIY»
https://mgri-rggru.bibliotech.ru
DIIeKTpOHHO-OMONMMoTeyHast cucrema «M3mareasctBo  Jlanb»/ KoL
2 | NaxenepHo-texuudeckue Hayku (TromIY)
www.e.lanbook.com
OnekTpoHHO-OMOMmoTeunass cucrema  elibrary» /  IlpaBooOmamaTtens:
3 | O0mecTBO ¢ orpanndeHHOM oTBeTCTBeHHOCThIO «PYHOb» (RU)
https://elibrary.ru
4 | DnektponHas oubroreuHas cuctema «tOpaitty / https://urait.ru/
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https://urait.ru/bcode/454536
https://urait.ru/bcode/453598
https://elibrary.ru/

4. KOHTPOJIb Y1 OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JANCHOUITINHBI
Koutposb m omeHka pe3yJbTaTOB OCBOCHUS YUYEOHOW JUCHUIUIMHBI
OCYIIECTBIISIETCSl TIPENoJlaBaTesieM B IPOLiecce MPOBEACHUS YYEOHBIX 3aHSTHM,

NPAaKTUYECKUX 3aHITUH W JTAa0OpaTOPHBIX pabdOT, TECTUPOBAHHUSI, a TaKKe
BBITIOJTHEHUS 00y4JaromumMucs VHIMBUTYaIbHBIX 3aJIaHUM, MIPOEKTOB,
HUCCIJIENOBAHUMN.

PesyabTarsl 00yueHus

q)Ole)I H METOAbI KOHTPOJA U OLCHKH
pe3yabTAaTOB 00YUYeHUs

* INYHOCTHBIE:

— YyBCTBO TOPJAOCTH U YBAXKEHUSA K
UCTOPUM U JOCTH)KEHUSIM OTE4ECTBEHHOMN
XMMHYECKON HayKH; XMMHUYECKH T'PaMOTHOE
MIOBEJICHHE B npodeccruoHaNbHOM
NeSITENbHOCTH U B OBITY MpU OOpalleHuu ¢
XUMHUYECKMMHU BEIIECTBAMU, MaTepHATaMH 1
IIPOLIECCAMU;

JuddepeHunpoBaHHBIH 3aUET.
TectupoBanue.

VYCTHBIN U MHCBbMEHHBIN OIPOC.

Beinonxenue u 3amuTa 1a00paTOPHBIX padoT.
BeinosnHeHne npakTH4eckux pador.

OkcrnepTHasi OICHKa JOKJIAJOB M 3alluTa
pedepaTos.
3KCH€pTHaﬂ OL[CHKAa BBIIIOJIHCHU L

CaMOCTOSITENIbHONW pabOTHlI.

— TOTOBHOCTh K TIPOJIOJDKEHUIO
00pa30BaHMsI M IMOBBINICHUS KBAJTH(PUKAIIUU
B n30paHHOI npodeccruoHanbHOR
JeATEIbHOCTH U OOBCKTHBHOE OCO3HAHUE
POJIM XUMHUYECKUX KOMIETCHIIUI B 3TOM;

JubdepeHinpoBaHHbIi 3aUéT.
TectupoBanue.

YCTHBIN M NUCbMEHHBIN OMpoc.

BrlinosiHeHHe 1 3ammuTa JadopaTOpHBIX padoT.
BrimonHeHne mpakTHYecKuX pador.

DOkcnepTHas OIEHKAa JOKJIAJOB U 3alludTa
pedepaTos.
QKCHepTHaSI OLICHKAa BBITIOJITHCHU A

CaMOCTOSITEJIbHON paOOTHI.

— YMEHHE MCIOJIb30BATh JIOCTUKCHUS
COBPEMEHHONW  XMMHMYECKOM  HAyKu W
XUMHYECKUX TEXHOJIOTUH IS TOBBIMICHUS
COOCTBEHHOT'O MHTEIJICKTYaJIbHOTO Pa3BUTHUS
B BBIOpaHHOM npoecCHoHaTbLHOM
NesITeTbHOCTU

JuddepeHunpoBaHHbIi 3aUéT.
TectupoBanue.

YCTHBINM U TMCBMEHHBINA OIIPOC.

BeinonHenne u 3amuTa 1a00paTOpHBIX padoT.
BeinosnHeHne npakTH4eckux pador.

OkcrnepTHasi OICHKa JOKJIAJOB M  3alluTa
pedepaTos.
DKcrepTHas OLICHKA BBITIOJTHECHUS

CaMOCTOSITEJIbHONW pabOoThl.

* METaNpeIMETHBIX:

— HWCHOJIb30BAHUE PA3MYHBIX BHUIOB
MO3HABATEIIbHON JIEATEIbHOCTH U OCHOBHBIX
WHTEJUICKTYalbHBIX Olepanuil (OCTaHOBKHU
3ama4u, GOpMYIHUPOBAHUS TUIIOTE3, aHAJH3a
W CHHTE3a, CpaBHEHHS,  O0OOIICHUS,
CHCTEMAaTH3alliy, BBISBICHUS TMPUYHHHO-
CIIEICTBCHHBIX CBSI3€H, IOWCKA AaHaJOroB,
(hopMyIHpOBaHMS BBIBOJAOB) JUISl PEIICHHS
MOCTaBICHHOU 3aa4w, MpUMEHEHUE
OCHOBHBIX METOJIOB MO3HAHUs (HAOIIOIEHNS,
HAay4HOI'O0 DJKCIEPUMEHTA) JUIsi H3y4eHHs
Pa3IUYHBIX CTOPOH XUMUYECKUX O0HEKTOB U
MPOIIECCOB, C  KOTOPBIMH  BO3HHMKAET

JubdepeninpoBaHHbIi 3aUéT.
TectupoBanue.

VYCTHBIN U MHCBbMEHHBIN OIPOC.

BrlinosiHeHHe 1 3ammuTa JadopaTOpHBIX padoT.
BrimonHeHne mpakTHYecKuX pador.

DkcrnepTHasi OICHKAa JOKJIAJOB K  3alluTa
pedepaTos.
QKCHepTHaSI OLICHKAa BBIITOJIHCHU L

CaMOCTOSITENIbHONU PabOoTHI.
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HEOOXOTUMOCTh CTaJIKUBAThCS B
npodeccruoHalbHOM cepe;

- HUCIIO0JIb30BaHHUEC Ppa3sIMIHbIX
HCTOYHHUKOB JIs1 ITOJIYUYCHHA XUMHUYECKOH
uH(popmanuy, YMEHUE OLICHUTH ee
AOCTOBEPHOCThL JIAd JOCTUKCHUA XOPOIIHNX
pe3yabpTaToB B MpodeccuoHaabHOU cdepe;

HuddepennmpoBaHHbIii 3a4ET.
TectupoBanue.

Y CTHBIN 1 MHCBMEHHBINA OIIPOC.

BrimosHeHnue u 3amura 1abopaTopHbIX padoT.
BrimonHeHne npakTHUecKux pador.

OKcliepTHast OlEHKa JOKJIaJ0oB M 3alUTa
pedeparos.
DKcrepTHas OLICHKA BBITIOJTHECHUS

CaMOCTOSITENIbHOM paboThl.

* IPEIMETHBIX:

—c(hopMHUPOBAHHOCTH MPEACTABICHUN
0 MecTeé XUMHH B COBPEMEHHOH Hay4yHOH
KapTUHE MHUPa; MOHUMAaHUE POJIM XHUMHU B
(opmMupoBaHUU Kpyrosopa u
(YHKIIMOHAJIbHOW TI'PaMOTHOCTH 4EJIOBEKa
JUIsl pelleHus] MPaKTUYECKUX 3a/1ay;

JuddepeHunpoBaHHBIH 3aUET.
Tectuposanue.

YCTHBIN U MUCBMEHHBIN OMPOC.

Brimonnenue u 3anmra 1a00paTopHbIX padoT.
BrinonHeHne npakTHuecKux pador.

DKkcn €pTHasA OICHKa JOKJIaaAOB W 3allvTa
pedepaTos.
DkcnepTHast OI[CHKA BBINOJTH CHHS

CaMOCTOSTEILHOU pa6OTBI.

— BJIAJICHHE OCHOBOIIOJAraroIyuMHI
XUMHUYECKUMU MMOHSATHSIMHU, TEOPHUSIMH,
3aKOHAMHM U 3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJIb30BAHNE XUMHYECKON TEPMUHOJIOTUEN 1
CHMBOJIHKOI;

HuddepenumpoBaHHbIi 3a4ET.
TectupoBanue.

YCTHBIN ¥ NUCbMEHHBIN Onpoc.

BrimosnHenue u 3amura 1abopaTopHbIX padoT.
BrinonHeHnE TpaKTUYECKUX padorT.

DOkcrepTHas OIEHKA JOKJIAJOB U 3alluTa
pedepatos.
DKcrnepTHas OLIEHKA BBITIOJTHECHUS

CaMOCTOSITEJIbHON paOOTHI.

— BJaJeHUE OCHOBHBIMH METOJaMU
HAyYHOTO IIO3HAHUS, WCHOJIB3YEeMBIMH B
XUMHH: HAOJIIOICHUEM, OITCaHUEM,
U3MEpPCHHEM,  JKCIEPUMCHTOM;  yMEHHUE
o0pabarbiBaTh,  OOBSICHATH  PE3yJbTATHI
MIPOBEJCHHBIX OIBITOB W JENaTh BBIBOJIBI;
TOTOBHOCTh M CIOCOOHOCTh TMPUMEHSTH
METOIBI MO3HAHUS npu perieHun
HPAKTHYECKUX 3a]1a4;

JuddepeHunpoBaHHBIH 3aUET.
TectupoBanue.

YCTHBIN ¥ MIMCBMEHHBIN OIPOC.

BrimosHeHue u 3amuTa 1abopaTOpHBIX padoT.
BeinosnHeHne npakTH4eckux pador.

Dkcn €pTHasA OLICHKa JOKJIaaAOB W 3allrTa
pedepaTos.
Dkcn C€pTHaA OL[ICHKa BBITIOJIHCHU L

CaMOCTOSTEIbHOU pa6OTBI.

— c(OpMUPOBAHHOCTH YMEHUS J1aBaTh
KOJINYECTBEHHbIE OLEHKHM U IPOU3BOJUTH
pacueTsl MO XHUMHUYECKMM ¢opMylaM u
YPaBHEHUSIM;

JubdepeHinpoBaHHbIi 3aUéT.
TectupoBanue.

YCTHBIN U MUCbMEHHBIN OMPOC.

BrinosiHeHHe 1 3ammuTa JadopaTOpHbIX padoT.
BrinonHeHnE TpaKTUYECKUX padorT.
OKcriepTHasi OLIEHKa JOKJaJ0B U
pedepaTos.

DKcnepTHast OICHKA
CaMOCTOSITEJIbHON paOOThI.

3alauTa

BBITNIOJIHCHUA

— BJIaACHUEC IIpaBWJIaMH TCXHUKHU
6e30macHOCTH Ipu HCIIOJIB30BaHUN
XUMHYCCKHUX BCIICCTB,

JuddepeHnpoBaHHbIH 3a4ET.
TectupoBanue.

VYCTHBIN 1 MTUCBMEHHBIN ONpOC.

BrimosHeHre u 3amuTa 1abopaTOpHBIX padoT.
BeImoHeHHE TPaKTHYECKUX PadoT.
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OkcrnepTHasl OIEHKAa JOKJAJOB M  3alluTa
pedepaTos.
DkcnepTHas OIICHKA BBITTOJTHCHUS

CaMOCTOSITENIbHOU PabOThlI.

— c(hopMHpPOBAaHHOCTH COOCTBEHHOM
IIO3UOUMU IO OTHOMICHUK K XUMUYECKOU

JubdepenunpoBaHHbIi 3aUéT.
TectupoBanue.

uHpopManuy, MOIy4yaeMoW M3  pa3HbIX | YCTHBIA U MUCHMEHHBIN OIMpoC.
HMCTOYHUKOB. BrimonHeHnue u 3anmra 1a00paTopHBIX padoT.
BeinonHeHne npakTH4eckux pador.
OKkcnepTHas OIEHKAa [JOKJIAJOB M 3alluTa
pedepaTos.
DkcnepTHas OIlCHKA BBITTOJTHEHHUS
CaMOCTOSITEIILHOIM paOOoTHlI.
Pa3paboruuk:
ZnaioranK:
O MITPH npenojasareik e o M.A. Xpycnose
/

COD MIPH

NpenoadaBaTell

E.A. [Nonena

CarerTo paborn)

OUATIOY CMK

(3alMMaeMan AOIKHOCTS)

___NpelojapaTein

Z {MOAINHC I, HKH LKA, (iiM ML)

(£ =" HM. Cynpynosa

TR |
RS PN RIS S

(HUMHMAEMON JOAWHOCTL)  »

7 {n{.‘r,iu'lm:l,,Hlmlmzmm. =]r:|m|| el )
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IKCINEPTHOE 3AK/JITIOYEHHE

Ha pabouyio nporpammy yueOHON ANCLMIITHHBL « XHMHSY
no CreunanbHOCTH:
21.02.04 «3emaeycTpoicTBO?

PazpaGotumk  paGoueil  nporpammsl:  Xpyciosa  Mapus  AHJpeesna,
npenogasatens  xumun  PIBOY  BO  «Crapoockonbekui (mamnan  PoccHHCKHH
rocyaapeTBenHblil reosoropasseounblil yuusepenter nvenn Cepro OpikoHHKuIze»
(COD MI'PH).

Pabouas nporpaMma 4eTko CTPYKTYPHPOBAHA H COCTOWT W3 [1aCnopTa paboueii
NporpaMMbl, cojepaadus  yueOHON JIMCUMILIMHBL [0 pa3jienam ¢ [epedHeM
MpakTHHeCcKHX 3aHATHH M CaMOCTOATE/TBHOI padoThl CTYIACHTOB, CITHCKA OCHOBHOH H
JOMOAHUTELHOI JTHTEPATYPLI M KOHTPOMS H OLEHKH Pe3ynbTaToB 0CBOCHHA YueOHOH
JHCHHTITHHBI.

PaGouas nporpaMma COCTaBIeHa HA OCHOBE [PUMEPHOI  NporpaMmel
oGuieobpazosareaphoil  yuebnoil aucunniannel «XuMHg» 118 NpoQeccHOHANBIBIX
obpazoBaTeNbHBIX OpraHusalnii, pekomengosannoil GI'AY «@HUPO» ana peannsalnn
0CHOBHOI npofeccrnonaibHoil obpasosatensHoit nporpammel CI1O na Gasze ocHoBHOTO
0611ero 00pa3oBaHNs ¢ MoAydeHHeM cpenHero obiuero oopasosanus (Iporokon Ne3 ot
21 urons 2015 r. PerucrpaunoHubii Homep peuensnu 385 ot 23 mona 2015 1)

BopMbl M METOABLI  KOHTpOAs oToOpanbl ONTHMAILHO M 0DECTICUMBAIOT
JOCTHIKEHHE CTY/ICHTAMM JTHYHOCTHBIX, [IPEAMETHRIX H METAIIPeIMeTHBIX PE3Y/ILTaToB.

[lepevenb yueOHBIX W3IAHHI COACPKHUT A0CTATOMHOE KOJHYECTBO yueOHBbIX
u3AaHnit 1 MHTepHeT-pecypeos, akTyalbHbIX U8 (JOPMHUPOBAHMS COOTBETCTBYIOUIMX
KOMMETEHLNI, 3HAHWA 1 YMEHMI.

Jlanas pabouasi nporpamMma moxet ObITh peKOMEHI0BaHa 1711 MPHMCHEHHS B
yueOHOM MPOoLECCe MO CNelManbHOCTH:

21.02.04 «3emaeycTpoiicTBO»

Jkenepr:_Enena AnexcanjiposHa [lonesa : EA
(D.1.0.) (MOAIMUCH)
NpenoiaBare/lb
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SKCHEPTHOE 3AKJNIIOYEHHE

Ha paGouyio nporpaMmy vaedHON AMCUHITHHD] « XHMHSA»
10 CHELHAILHOCTH:
21.02.04 «3emaeyerpoiicrson

Paspadorunk  paGoucii  nporpammer:  Xpycrnosa  Mapus  AnapeesHa,
npenoaasarens  xumuu  MIBOY  BO  «Crapoockonnekuit  duanan  Poccuiicknii
FOCYAAPCTBEHHBIA reonoropasse/iotnblii ynusepenter uvenn Cepro OpTKoHHKHIZEN
(CODh MITPH).

Pabouas nporpavya 4eTko CTpyKTYPHPOBAHA U COCTOMT M3: nacnopra pabouei
NporpaMMbl, coxepaanns  yuebuoil  AMCHHIUIMHLL 1O pazienaM ¢ [OepevHeM
MPAKTHHCCKHX 3aHATHI K CaMOocTOATeNLHOI padoTsl CTYACHTOB, CIHCKA OCHOBHOH M
AOTIONHMTENLHON JHTEPATYPLI 0 KOHTPOAS 1 OHCHKN PE3VILTATOR OCBOSHUS yueGHOI
JIACIHMTLTHHDL.

Pabouas  nporpamyva  cocTapIeHa  HA  OCHOBE  NPHMEPHON  NPOrpambl
o0eodpasoBaTensHoil yiuebHoll  meunnanne « XuMHs»  juis npodeccHonanbibIx
O0pa3oBATENLHEIY Opravialnil, pekomenjosannoi GIAY «OUPO» 1ia peannsauny
OCHOBHON MpoheccHonaiLioil odpazopatenshoil nporpavybl CIHO na G6ase ocHosHoro
ob1ero o0pasoBana ¢ noayueHuenm cpeianero odwero odpasosanus (Iporokoa Ne3 or
21 wions 2015 r. Peruerpannontelil Homep peuensun 385 ot 23 woaa 2015 r.)

Dopmil B METOAL KOHTPOAS  OTODPAHLI  ONTHMANLHO W obecneduBaloT
AOCTUIREHUE CTYIICHTAMU JIHHHOCTHBIX, TIPCAMETHLIX H METAMPEAMETHBIX PE3V/ILTATOR.

Hepewens yueOnuix w3aaniii CopepskiT A0CTATOMHOE KOAHUECTBO yueDIbIX
HELKHA 1 HIHTepHeT-pecypeoB, akTyalbHbIX /Ul (POPMHPOBAHMS COOTBETCTBYIOUIHX
KOMITETEHLM, 3HAHUI 1 v MeHuil. i

Janas pabouas nporpamya MoKeT OLITL PEKOMEHIOBAHA JUIH NIPUMEHEHHS B
YUeOHOM npouecce no cnelnibHoCTH: !

21.02.04 «3emaeyerpoiiction»

Duenepr: Cynpyuosa Hasnexna Msadosha
(b.H1.0.)

HPenoaaBaTellt

AR
2 OANHCL)  ——
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