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[Iporpamma  oOmieoOpazoBaTebHOM  y4eOHOW — JUCHUIUIMHBI — «XHMHS
pa3paboTaHa B COOTBETCTBUU C HOPMATUBHBIMU aKTaMU:

- ®epnepanbHbiM 3akoHOM 0T 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuu B
Poccuiickoit @eneparuny (C MOCIEAYIOMMMU U3MEHESHUSIMU );

- @enepaibHbIM 3ak0HOM OT 08.06.2020 No 164-®d3 "O BHeCEHMM W3MEHEHUU B
cratbu 71-1 u 108 ®denepanbHoro 3akoHa "OO oOpazoBanuu B Poccuiickoi
Oeneparun';

- ®enepanbHbiM 3akOHOM OT 31.07.2020 Ne 304-®3 «O BHECEHHH U3MEHEHUM B
@enepanbhblii 3akoH «O0 ob6pazoBanuu B Poccuiickoit denepanun» 1o BoOIpocam
BOoCHIUTaHHS oOyJaromuxcs» (manee-D3-304);

- pacnopsbkenuem [IpaBurensctBa Poccuiickon @eaepanun ot 12.11.2020 Ne
2945-p o6 ytBepxkaenun [lnana mepompustuii mo peanusanuu B 2021-2025 romax
Crparerun pa3sutus Bocniutanus B Poccuiickoit @enepanyu Ha nepuoa 1o 2025 roxaa;

- npukazoM MwunHoOpHayku Poccum ot 17 wmas 2012 roma Ne 413 «O6
YTBEPXKJIEHUU  (PenepaIbHOro TOCYJAapCTBEHHOIO  00pa3oBaTENbHOTO — CTaHAapTa
cpeaHero obmiero oopasoBanus (B penakiuu oT 29 urons 2017 roga) ¢ M3MEHEHUSIMU
ot 29 nexabps 2014 r., 31 nexadps 2015 1., 29 urons 2017 r., 24 cents6ps 2020 r.;

- denepanbHBIM TOCYJAPCTBEHHBIM 0O0pPa30BaTEIbHBIM CTAHJIAPTOM CPEIHETO
poheCCHOHAIBHOTO 00pa30BaHUs no crnenuaibHocT 36.02.01 «Berepunapus»,
npuka3 MunuctepcTBa oopazoBanus U Hayku PO ot 23.11.2020 Ne 657;

- IlpumepHOli OCHOBHOM O0O0pa3oBaTENbHOW MPOrpaMMON CpPETHEro OOIIero
oOpa3oBaHus, OJIOOpPeHHON pemnieHueM  ¢eaepalbHOTO  Y4eOHO-METOAUYECKOTrO
o0beuHEHUs 110 001eMy o0pa3oBaHUIO (ITPOTOKON 3acenanus ot 28.06.2016 Ne 2/16-
3);

- IlpumepHoii nporpammoil 0011€00pa3oBaTENbHON YYEOHOM JUCHUIUIMHBI
«Xumus» A npodecCuoHaNbHBIX 00pa30BATENbHBIX OpraHU3aluid, pa3padOTaHHON
OI'AY «®H1PO» ot 21 urons 2015 roga mpotokosa Ne 3;

- (QenepanbHbIM TEpeYHEM YYEOHUKOB, PEKOMEHJIOBAaHHBIX MMHHCTEPCTBOM
oOpazoBanust Poccuiickoit denepariuu Kk UCMOIB30BAHUIO B 00pPa30BaTEIHLHOM MPOIIECCE
B 00111€00pa30BaTeNbHBIX YUpekaeHusax Ha 2022 — 2023 y4eOHsbIit To.

Opranuzanus-pazpadorunk: BIIOY BO «'ps3oBerkuii MOIUTEXHUYECKUN TEXHUKYM)

PazpaboTtumk:
Henucona A.1O., npenonasarens bIIOY BO «I'psA30Benkuii NOJTUTEXHUYECKUI TEXHUKYM»
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1. HACHOPT IPOTPAMMBI YYEBHOM JUCILUILJINHBI
OVY]IB. 03 Xumus

1.1. Ob6aacTh NpUMEHeHH s POrPAMMbI Y4eOHOI U CHUTIHHBI

[Tporpamma yueOHON AMCIUILUIMHBI ABISETCS YAaCThIO OCHOBHOM 00pa3oBaTeIbHON MPOTrpaMMBI
B cootBeTcTBUU ¢ PI'OC mo cnemumansHOocTH 36.02.01 BerepuHapus, u oTpaxkaeT 00s3aTelIbHBIN
MUHHMYM COJIepKaHUsI 0Opa3oBaTeNbHON HPOTrpaMMBbI CPEIHEro OOLIero OO0pa3oBaHHs C yYETOM

TpeboBanuit denepanbHOr0 rocyaapCcTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CPEeAHEro (IOJHOTO)
o0miero 06pa3oBaHus MO JUCIUILINHE «XHUMUSD.

[Iporpamma AUCHMIUIMHBI «XUMHS» peAIU3yeTcss B TMpeAesiax MporpaMMbl IOJATOTOBKHU
CHEIHAIMCTOB CpPEJHEr0o 3BEHAa U OCBAaMBAETCS C YYETOM €CTECTBEHHO-HAYYHOTO Mpoduis
MoJIy4aeMoro npodeccuoHanbHoro oopaszoBanus mo cnenuansHoctu CIIO: 36.02.01 Berepunapusi.

®opmupyeT npodeccuoHaNbHbIE KOMIIETEHIIMM OyaylIuX CIEHUAIMCTOB Ha OCHOBE
crarnaptoB « Worldskillsy.

[Ipu yrpo3e BO3HUKHOBEHUS U (MJIM) BOSHUKHOBEHHH OTAEIBHBIX UPE3BBIYAMHBIX CUTYAIIH,
BBEJCHUH PEKUMa IMOBBIILICHHON TOTOBHOCTH WJIM YPE3BBIYAMHOM CHUTYallMM HAa BCEU TEPPUTOPUHU
Poccuiickoit @enepanuu 1100 Ha e€e 4YacTd, peanus3anus o0pa3oBaTeNbHOW MPOTPaMMBL,
3aBEpIIAIONICH OCBOCHHE OCHOBHOHW  TPO(ECCHOHAIBHOW  00pa3oBaTEIIbHOH  IIPOTPaMMBI,
OCYIIECTBIISIETCS C MPUMEHEHHEM DJJEKTPOHHOTO OO0y4YeHUs, AMCTAHIMOHHBIX O00pa30BaTEIbHBIX
TEXHOJIOTMI BHE 3aBUCMMOCTH OT OTpPaHUYEHHM, TMPEIyCMOTPEHHBIX B  (eaepabHbIX
roCy/IapCTBEHHBIX 00pa3oBaTeNbHBIX CTaHAApTaX WM B TMepedyHe mpodeccuid, HampaBIeHUN
IMOATOTOBKH, CIICIIHAILHOCTCH.

1.2. MecTo yueOHO# TMCUMILIMHBI B CTPYKTYpPe OCHOBHOM NpodeccHoHAIbHONH 00pa30BaTeIbHOI
NpOrpamMmbl.
YyeOHast TUCHUIUIMHA «XUMUS» SBISIETCS MPOPMILHBIM y4eOHBIM NIPEIMETOM 00s3aTebHON
npenMeTHoi obnactu «EctectBennbie Hayku» OI'OC u BXxoauT B 00111€00pa30BaTeIbHbINA HUKIL.
YyeOnas JUCHUITIINHA «XUMUS OTHOCHUTCA K 00s13aTeIbHBIM JUCHUITIJTIMHAM
0011e00pa30BaTeNbHOr0 MUKJIA U MPUHAIICKUT K MpeAMETHON oOnactu «EcTecTBEHHBIE HAYKK»
dI'oC COO.

1.3. Hean u 3apaum y4yeOHO#N JAMCUMIIMHBI — TPeOOBaHUS K pe3yJbTaTaM OCBOCHUS] Y4eOHOM
AUCHHUILINHBI:

Cooepoicanue npocpammvl «Xumusy HANPAGLeHO HA OOCMUMNCEHUE CAeOVIOWUX Yeaell:

dbopMupoBaHUE y 00yYarolMXcs YMEHHs OLEHUBATh 3HAYMMOCTh XMUMHUYECKOTO 3HAHUS s
a)K0ro 4eJI0BEKa;

dbopmupoBaHre y OOYyYaromIUXCsl IEJIOCTHOTO TPEACTABJICHUS O MHUpPE W POJIM  XUMHUHU B
CO3JIaHMM COBPEMEHHOW €CTeCTBEHHO-HAyYHOM KapTHHBI MHUpA; YMEHHUS OOBACHATb OOBEKTHI M
IIPOLIECCHI OKPYXKAKOWIEH JEHCTBUTEIBHOCTH: MPUPOJHON, COLMAIBHOM, KYJIbTYPHOW, TEXHUYECKON
Cpebl, — UCHOJb3Ys IS 3TOr0 XMMHUYECKNE 3HAHUS;

pa3BuUTHE y OOy4aroumxcs yMEHUHl pas3nnyarh (akThl U OLEHKH, CPaBHHUBATh OLIEHOYHBIE
BBIBOJIbI, BUAETh MX CBSI3b C KPUTEPUSAMHU OLICHOK M CBSI3b KPUTEPUEB C ONPEIEICHHON CHUCTEMOM
IIEHHOCTEH, GOPMYITHPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO TTO3HIIHIO;

npuoOpereHre OO0ydYaloUMMHCS ONbITa pa3HOOOpa3HOM JAEATENbHOCTH, TO3HAHUS H
CaMOIIO3HAHUs; KIIIOYEBBIX HABBIKOB, MMEIOIIMX YHUBEPCAJIbHOE 3HAU€HUE ISl Pa3IUYHbIX BHJIOB
NesITeIbHOCTH (HABBIKOB pEIICHHs MpoOJieM, MPUHATHS pEIIeHUH, MOUCKa, aHanu3a U 00pabOTKU
nH(pOpMali, KOMMYHMKAaTUBHBIX HAaBBIKOB, HAaBBIKOB H3MEPEHHI, COTPYIHHYECTBA, OE30MacHOro
oOpallleHus C BEIECTBAMU B MIOBCEIHEBHON KHU3HMU).

Pe3zynomamer oceoenus oucyuniumol:
OcBoeHue coaepkaHusi y4eOHOW JUCHUIUIMHBI «XUMHSA», O00ECTeUnBaeT JOCTHKCHHE
CTYJICHTaMH CJIEIYIOIIUX PE3YJIbTATOB:



* IMYHOCTHBIX:

— YYBCTBO T'OPJOCTU M YBaXXCHHUS K UCTOPHU U JOCTHKEHHUSIM OTEUECTBEHHON XMMHYECKOM
HAyKW; XMUMHYECKH T'PaMOTHOE TMOBEICHHE B NPOPECCHOHATIBHON IEATEIPHOCTH W B OBITY TIpHU
00palIeHnu ¢ XUMUYECKHMMHU BEIIECTBAMH, MaTepHaIaMH U IPOIIECCaMHU;

— TOTOBHOCTh K MPOJOJDKCHHIO OOpa3oBaHWs M IOBBINICHUS KBaJTH(HUKANUK B H30paHHOM
npoeCCUOHATLHON JIESTEFHOCTH U OOBEKTUBHOE OCO3HAHME POJIM XUMHUYECKHUX KOMIIETCHIUH B
3TOM;

— YMEHHE HCMOJIb30BaTh JOCTIKEHHS COBPEMEHHOM XHMHUYECKOH HAyKM M XUMHYECKUX
TEXHOJIOTUH Il TIOBBIIICHUS COOCTBEHHOTO HHTEUICKTYyalbHOTO PAa3BUTHS B BBIOpaHHOU
poheCCHOHATILHOM JIeATEILHOCTH;

* MeTanpeIMeTHbIX:

— UCTIOJIb30BaHUE PA3IMYHBIX BUJIOB TIO3HABATEIILHOM JCSITEITPHOCTA M OCHOBHBIX

MHTEJUICKTYaJIbHBIX OIepanuii (MOCTAaHOBKM 3aha4yd, (OPMYIMPOBAHUS TUIOTE3, aHAIM3A U
CHHTE3a, CPaBHEHHs, OOOOIIEHUS, CUCTEMAaTH3allMH, BBISBICHHS MPHYUHHO-CICACTBEHHBIX CBS3CH,
MOUCKA aHAJIOroB, ()OPMYJIMPOBAHUS BBIBOJIOB) ISl PEUICHUs IMOCTABICHHOM 3a7ayd, MPUMEHEHHUE
OCHOBHBIX METOJIOB TIO3HaHUs (HAOJIOJEHHS, HAyYHOT'O SKCIICPUMEHTA) JUIS U3YUYCHHs Pa3IHUHBIX
CTOPOH XUMHUYECKUX 00BEKTOB M MPOLIECCOB, C KOTOPBIMH BO3HUKAET HEOOXOIUMOCTh CTAIKHUBATHCS B
npodeccuoHabHOU chepe;

— MCTOJIH30BAHNE PA3IUYHBIX UICTOUHUKOB JIJIsl TIOJTyUEHHS] XUMUYECKOW HH(POpMAINH, yMEHHE
OLICHUTH €€ IOCTOBEPHOCTH JIJISl IOCTHIKCHUS XOPOIIUX PE3YJIbTATOB B IPOPECCHOHATIBLHOM cdepe;

* IpeAMeTHBIX:

— c(hOpPMUPOBAHHOCTh MPEICTABICHUI O MECTe XMMHH B COBPEMCHHOW Hay4yHOW KapTHUHE
MHUpa; TMOHHNMAaHUE POJM XUMHUH B (OPMHPOBAHUHM KPYyrozopa M (yHKIMOHAIBHOH TI'PaMOTHOCTH
YeJI0BEKa JJIsl PEUICHHUS PAKTUYECKUX 3a/1a4;

— BIQJCHHE OCHOBOIOJATalOIMIMMU XUMHUECKUMH TOHATUSIMH, TEOPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE 0JIb30BAHHE XMMUYCCKON TEPMHHOJIOTUEH U CUMBOJIMKOM;

— BIAQJICHUE OCHOBHBIMH METOJAAMH HAyYHOTO TIO3HAHUS, HCIIOJIB3YEeMbBIMH B XUMHH:
HaAOJIOZICHUEM, OINKCAaHWEM, H3MEPEHHEM, OSKCIIEPUMEHTOM; yMeHHE o0padarbiBaTh, OOBSICHATH
Pe3yIbTATHI MPOBEACHHBIX OIBITOB M JIENIaTh BHIBOJIBI; TOTOBHOCTh U CLIOCOOHOCTh TIPUMEHSTH METOBI
MO3HAHUS TP PEIIEHUH TPAKTUYECKHX 33/1a4;

— c(hopMHUPOBaHHOCTH YMEHUS JaBaTh KOJHMYECTBEHHBIC OICHKH M TPOM3BOJUTH PACUETHI 110
XUMHYECKUM (pOpMyTiaM U ypaBHEHUSIM;

— BJIaJICHHUE MTPAaBUIIAMH TEXHUKU 0€30MaCHOCTH TPH MCITOJIb30BaHUN XUMHUYECKUX BEUIECTB;

— c(OpMHUPOBAHHOCTb COOCTBEHHOM MO3UIMU MO OTHOIIEHHIO K XMMHUYECKOW MH(popMaluy,
ITOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB.

JIn4HOCTHBIE pPe3yJIbTaThl peaju3alii NPOrpaMMbl BOCIIUTAHUS :

JINYHOCTHBIE Pe3yJIbTAThI Konx 1M4HOCTHBIX
peau3anuu NporpaMmMbl BOCIIUTAHUS pe3yJbTaToB
(Oeckpunmopbwi) peaau3zanuun
NpoOrpamMmbl
BOCIIUTAHUA
Oco3Haromnmii ceds rpakJaHUHOM U 3alIIUTHUKOM BEJIMKOM CTpaHbl JP 1

[IposiBnsromni  AKTUBHYKO TPaXJAHCKYH0 ITO3HUIMIO, JAEMOHCTPUPYIOIIUI
[IPUBEPKEHHOCTh ~ NPUHLMIIAM  YECTHOCTH, IIOPSAJOYHOCTH, OTKPBITOCTH,
DKOHOMUYECKH  aKTUBHBIH M  Y4YacTBYIOIIMA B  CTYACHYECKOM U

TEPPUTOPUATBHOM  CaMOYINpAaBIE€HHWH, B TOM  UHCIE HA  YCJIOBHSX JIP 2
N0OPOBOJIBYUECTBA, MPOIYKTUBHO B3aMMOJCHCTBYIOIIUMNA M Y4acTBYIOUIUI B
NeSITeIbHOCTH OOIIECTBEHHBIX OpraHu3alui

Cobmroaronii. HOpMBI MIPABOIIOPSJIKA, CIASAYIONIMN HIeanaM TpaKIaHCKOTO

oOmecTBa, oOecrieueHuss O€30MACHOCTH, MpaB W CBOOOA TrpaxnaH Poccuwm. 7P 3

JlosnbHBIE K yCTaHOBKaM M TPOSIBICHHUSM IpeICTaBUTENeH CyOKyIbTYp,
OTIIMYAIOIIMNA UX OT IPyNH € JECTPYKTUBHBIM M JIEBUAHTHBIM IOBEACHUEM.




JIeMOHCTpUPYIOIIMIT HENPUATHE U MPEAYyNPEKAAIOMNUN COUHAIBHO OIMACHOE
MOBEJICHUE OKPYKAIOIINUX

[IposBisitomnii U1 IEMOHCTPUPYIOIINN YBAKEHUE K JIIOJISAM TPyAa, OCO3HAIOIIHI
LEHHOCTh cOOCTBeHHOTO Tpyaa. Crpemsmuiics K (HOPMUPOBAHHIO B CETEBOM JIP 4
cpeJie IMYHOCTHO U MPO(eCCHOHALHOTO KOHCTPYKTUBHOTO «IIM(POBOTO CIeaar

JIeMOHCTpUPYIOIIMIT TMPUBEPKEHHOCTh K POJHOU KYJIBTYpPE, HCTOPHUUYECKOM
nmaMsiaTH Ha OCHOBe J00BM K PoauHe, pogHOoMy Hapoay, Majlod pOJUHE, JIP S
MPUHATHIO TPAJAUIIMOHHBIX IIGHHOCTEM MHOTOHAIMOHAIbHOro Hapoaa Poccun

HpOHBJISIIOH_II/If/'I YBAXKCHHUC K JIIOJSAM CTaplICTro ITOKOJICHHMA W T'OTOBHOCTH K

. JIP 6
Y4acTUIO B CONUAJIBHOU MOAACPKKE U BOJIOHTEPCKUX ABUKCHHAX

Oco3Haromuii NPUOPUTETHYKD LEHHOCTb JIMYHOCTH YEJIOBEKA; YBa)KarOLIUi
COOCTBEHHYIO M YYXYI0 YHHKAIbHOCTh B Pa3IUYHBIX CHTYaIMsX, BO BCEX JIP 7
¢dopmax 1 BHJIaX AEATEIHHOCTH.

[IposBrstomuii 1 IEMOHCTPUPYIOMIUN YBaXKEHHUE K MPEACTABUTEISIM PAa3INYHBIX
STHOKYJIBTYPHBIX, COIHUAIBHBIX, KOH()ECCHOHANBHBIX W HWHBIX TPYIIIL.

ComnpuyacTHblii K COXpPAaHEHUIO, MPEYMHOKEHUI0 U TPAHCISLUMU KYJIbTYPHBIX P8
TpaJuLMi U HEHHOCTE MHOTOHAIMOHAJIBLHOI'O POCCUICKOI0 rOCy1apCTBa

3a0oTsmuiics O 3alIUTe OKpPY)KAIOIIEH cpeibl, COOCTBEHHOM M YyXOU JIP 10
0€30MacHOCTH, B TOM 4YHcIie IUPPOBOI

[TposiBnsitoUi  yBaXKCHHE K JCTETHYCCKUM IEHHOCTSM, OO0JIaTaronIHid JIP 11

OCHOBaMH 3CTETUUECKOM KYJIbTYPbI

1.4. PexomeHayeMoe KOJIMYECTBO YaCOB HA OCBOCHHE NPUMEPHOH MPOrpaMMmbl y4eOHO
AUCUMIIHHBI:
MaKcHUMaJbHOU yueOHOU Harpy3ku oOyuatomerocs 116 gaca, B ToM uncie:
00s3aTenpHON ayIUTOPHOM yueOHO Harpy3ku oOyyvatomierocs 116 yacos;




2 CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JJUCIUATILIIMHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buo yuebnou pabomoi Obvem uacos
MakcuMmainbHas yuyeOHast Harpyska (Bcero) 116
OO6s3aTenpHas ayIUTOpHAs yueOHas Harpy3Ka (BCETo) 116
B TOM YHCJIC:
PaKTHYECKHE PaOOThHI 46
KOHTPOJIbHBIE PaOOTHI 4

CamocTosiTenbHasi padoTa cTyJieHTa (BCEro) -

B TOM 4HUCJIC:

BBIIIOJITHCHUC MHANBHUAYAJIBHOTO IIPOCKTA

TE€MaTHKa BHEAYIUTOPHOU CaMOCTOSITEIIbHON PabOThI -
—  BbINOJIHEHUE OOMAUHUX KOHMPOJbHBIX pAbON,
—  BbINOJIHEHUe UHOUBUOYATIbHBIX 3A0AHUL;
—  peuieHue 3a0au,;
— cocmasieHue maoauy;
—  BbINOJIHEHUe MeCMOBbIX 3A0aAHULL,
—  BbINOJIHEHUe 0OMAUHe20 IKCNepUMEeHma,
— N0020Mo8Ka coobuieHUll, O0KIA008;
— uzeomosienue WaApoCmepicHesvlx  Mooeell
OP2AHUYECKUX COCOUHEHUIL,
—  N0020MOBKA Npe3eHmayuil;
— nooeomosxa peghepamos u m.o.

[TpomexyTouHas aTTecTanus B (popme sK3aMeHa




2.2 TemaTn4ecKHUii IJIAH U COJlePKAHHUE Y4eOHOM TN CHUIITTHHbI

HaumenoBanue Copneprxanme yueOHOTO MaTepuaina, 1abopaTopHble pabOThl M MPAKTHUECKUE 3aHITHS, 006 Vp
pa3zesoB U TeM caMmocCTosTeNbHas paboTa BEM YaCOB OBCHb
YCBOEHUS
Brenenue Coneprkanue ydeOHOro MaTepraia 2
Hay4nple MeTO1bl TO3HAHUS. 2 1
MonenupoBaHue XUMUYECKUX ITPOLIECCOB.
3HAYEHUE XUMUU TIPU OCBOEHUH CIIELIMAILHOCTH.
Pazgen 1 Oprannueckast Xumus 58
Tema 1.1 Copepxkanue ydeOHOro Marepuana 4
[Ipenmer IIpeamer opranndeckoil xumuu. [loHsATHE 00 OpraHMYECKOM BEUIECTBE M OPraHUYECKOM 2 1,2
OpPraHMYeCKOM XMMUH. | XuMuH. KpaTKkuil o4epK MUCTOPHUM Pa3BUTHUSI OPraHMYECKOW XMMHUHU. BUTaIM3M M €ro KpylieHHe.
Teopus crpoenust | OcOOEHHOCTH CTPOEHUS OpraHMYecKUX coeAnHeHui. KpyroBopot yriepoza B mpupoze.
OpraHU4YeCKHUX Teopust cTpoenust opranuueckux coenunennit A. M. byrnepoBa. Crpoenue aroma
COEIMHEHUN yriepoza. DJIEeKTPOHHOE 00JIako W OpOuTalb, S- U p-opOUTANU. DIEKTPOHHBIE U 3JIEKTPOHHO-
rpadudeckue GopMyibl aTOMa yIriiepoaa B OCHOBHOM M BO30YX/IEHHOM cocTOsiHUAX. KoBaneHTHas
XMUMHYECKas CBsI3b M €€ Kiaccu(uKalus Mo croco0y mepekpbiBaHUs opOuTasell (G- U m-CBS3M).
[Tonsatue rubpunnzanun. Knaccupukaus opraHmuecKiuX COeAMHEHUH.
Knaccugukanus oprannueckux coennHeHui. Knaccugukanus opraHn4eckux BEIIECTB B
3aBUCUMOCTH OT CTpPO€HHUs yrjaepoaHod uenu. IloHsTHe QYHKIMOHANBHOM  TPYMIIbL.
Knaccugukanus opraHMuecKux BEIIEeCTB M0 TUIY (PYHKIIMOHAIBHON IPYIIIHL.
OcCHOBBI HOMEHKJIATYpbl OpPraHUYECKUX BelecTB. TpUBUANbHbIE Ha3BaHUs. PannoHanbHas
HOMEHKJIaTypa Kak npeamectseHHuna HomeHknatypsl [IUPAC. Homenknarypa IUPAC: npuHImns
o0Opa3oBaHMs Ha3BaHUI, CTAPUIMHCTBO (PYHKIMOHAIBHBIX TPYIII, UX 0003HaUeHUE B npedukcax u
Tumnel XUMHYECKUX CBsI3€il B OpraHUYECKUX COSINHEHHSIX U CIOCOOBI UX pa3phIBa.
OcHoBHblE HampaBiieHus pa3BuTusi Teopuu crpoeruss A. M. byrieposa. M3omepus
OpPraHUYECKUX BEILECTB U €€ BUJIBI.
JlaboparopHnas pabota Ne 1 U3roToBiieHHnEe MOJIEIe MOJIEKYJ - IPEACTaBUTENEH pa3IuYHbIX 2
KJIACCOB OPraHUYECKUX COETMHEHUIN
Tema 1.2 Coneprkanne ydeOHOro MaTeprana 4




IIpenenbHble ['omonornueckuit psin ankaHoB. IloHsTHe 00 yrieBomopomax. OCOOEHHOCTH CTPOEHUS 2 1,2
YTJIEBOJIOPOIBI MpPEACNIbHBIX  YIJIEBOJOPOAOB. AJIKaHbl KaK MPEICTABUTENN NPENEIbHbIX YIJIE€BOAOPOIOB.
Homenkiiatypa ankaHoB M aNKWIbHBIX 3aMecTutTesneil. dusnyeckue cBOKMCTBA aJIkaHOB. AJIKAHBI B
MIPUPOJE.
XuMHUECKue CBOMCTBa ankaHoB. [IpuMeneHne u cnocoObl momyueHus ankanoB. OOmactu
MIPUMEHEHHUS AJIKAHOB.
[{uknoankanel. ['oMoOrHYecKuil psii ¥ HOMEHKIIATypa IUKJIOATKAHOB, UX 001mas (hopmMyIa.
XHMMHUYECKUE CBOMCTBA UKIIOAIKAHOB.
JlabopaTtopHas pabota Ne 2 2
OmnpbiT Nel. HM3rorosiieHne Mozese MOJIEKYII aJIKaHOB U FaJlOT€HAJIKAHOB.
OnbiTr  Ne2. WsrortoBieHune mnapadUHUPOBAHHOW OyMarw, WCIOBITAHHE €€ CBOMCTB:
OTHOLLIEHUS K BOJIE U KUPAM.
OmnpiT Ne3. OOHapykeHUE BOBI, CAXKH, YIIIEKUCIOr0 Ta3a B MPOIYyKTaX TOPEHHsS CBEYH.
Onbir  Ne4.  O3HakomiieHUE CO CBOHCTBAMHU TBEpIbIX MapaUHOB: TIJIABICHHUEM,
pacTBOPUMOCTBIO B BOJE M OpPraHMYECKHUX PACTBOPUTENSAX, XUMHUYECKOH MHEPTHOCTHIO
(oTcyTcTBHEM B3aUMOJICHCTBUS ¢ OPOMHOI BOIOHM, pacTBOpaMH MepMaHTraHaTa Kalus, THAPOKCUIA
HATpPHUsI U CEPHOI KUCIIOTHI).
Tema 1.3 CopepxaHue yaeOHOro Marepuana 4
OTUJIEHOBBIE U ['omonornyeckuil psj aJkeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYIIbI 2 1,2
JTUEHOBbIE STUJICHAa M alkeHoB. ['omosoruueckuil psa u oOmas ¢opmyna alkeHoB. M3omepust 3THICHOBBIX
YTJI€BOIOPOIbI YTJI€BOIOPOOB.
XuMHUecKue CBoicTBa ankeHOB. IlpuMeHeHHe M CIOCOOBI TOJIyYEHHUS AJIKEHOB.
Hcnonb30BaHne BBICOKOM PEAKIIMOHHON CITOCOOHOCTH AJIKEHOB B XMMHYECKON MPOMBIIIIEHHOCTH.
[Tpumenenue stuneHa u nponwieHa. CrocoObl MOTy4YeHUs ajJkeHoB. Peakiiuu neruapupoBaHus
KpEKHMHra ajKEHOB.
Anxanuensl. Ilonste u KkiaccuuUKalus AMEHOBBIX YIJIEBOJAOPOJOB IO B3aUMHOMY
pacroJoKEeHUI0 KpaTHBIX CBsA3ed B MoJekyne.. HoMeHknaTypa IUEHOBBIX YIJIEBOJIOPOIOB.
OCOOEHHOCTH XUMMYECKMX CBOMCTB COINpPSDKEHHBIX JWEHOB KaK CJEJICTBHE HUX 3JEKTPOHHOTO
CTpOCHHUSI.
OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH (Ha MpUMEpPE NMPOAYKTOB
MOJINMEPHU3AIIH AJIKEHOB, AJIKAJUEHOB U UX TraJIOr€HIIPOU3BOJIHBIX).
JlaGoparopHas pabota Ne 3 2
OmnpiT Nel O6HapyxeHue HenpeaeNIbHbIX COETMHEHUI B KEPOCHHE, CKUITHUIApE.
OmnbiT Ne2 O3HakoMieHHe ¢ 00pa3aMu MOJUAITUIICHA U TTOJUIPOITUIICHA.
OmnpiT Ne3 PacriozHaBanue oOpa3iioB aJKaHOB U aJKEHOB.
Tema 1.4 ConeprkaHue yueOHOro MaTepuaa 4
ALIETHIIEHOBBIE OJEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE aleTWICHA W JPYIUX QJIKUHOB. 2 1,2




YTJIE€BOIOPOBI

I'omonoruueckuii psa u odmas popmya alkuHOB. HOMEHKIIaTypa alleTUICHOBBIX YTIEBOAOPOIOB.
H30Mepust MEKKIIaCCOBast, YTIIEPOJAHOIO CKENETa, IOJIO0KEHUS KPAaTHOU CBS3H.

XUMHUYECKUE CBOIMCTBAa M MpUMEHEHUE alKUHOB. OCOOEHHOCTH PEeaKIMi MPUCOCIMHEHUS
1o TpOWHOW yriepoa-yriepoaHoit cBs3u. Peakumss KyuepoBa. IlpaBuiio MapkoBHUKOBA
IIPUMEHUTEIBHO K  aueruneHaMm. Peakuus  3enuHckoro. IIpuMeHeHMe — aleTHIIEHOBBIX
yraesonopozos. IlonmuBrHunanerar.

Ilony4yeHue aJIKuHOB.

JlaGopaTtopnas pabora Ne 4
N3roroBiieHne MoJenei MOJIEKYJ aAIKUHOB, UX U30MEPOB.

Tema 1.5
ApomaTtuyeckue
YIJI€BOIOPO/IbI

Copepxanne yaueOHOro Marepuana

I'omonormyecknii  psj  apeHOB. beH30n Kak  IHpeAcTaBuTeNnb apeHOB. PaszButue
npencTaBieHuii o cTpoeHuM OeHzona. CoBpeMeHHbIE IMPEACTaBICHUS OO0 JIIEKTPOHHOM U
IIPOCTPAHCTBEHHOM CTpoeHuu OeHzona. OOpa3oBaHue apomaTuueckoil [l-cuctembl. ['omosioru
OeHsola, UIX HOMEHKJIaTypa, obmas Gopmyna. HomenknaTypa s Au3aMEIIeHHBIX MTPOU3BOTHBIX
OcH30J1a: OPTO-, METa-, Mapa-pacIoioKeHre 3aMmectuTeneil. u3ndeckne CBOMCTBA apeHOB.

XuMuyeckue CBOMCTBa apeHoB. [Ipumepbl peakiuil 3MeKTPOPUIBHOTO 3aMelleHUs:
raJIOTeHUPOBaHUS, alKuiIupoBaHus (katamusatopel Ppunens — Kpadrca), HuTpoBaHwmS,
cynbbupoBanusa. Peaknuu THAPUPOBAHUS W TMPUCOCTUHEHHS XJopa K Oenzony. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB roMosioroB OeH3osia. B3anmHOe BiMsiHHME aTOMOB Ha IpUMEpPE T'OMOJIOTOB
apeHoB. OpueHTanus B peakusax 3JekTpopmibHoro 3amemmenus. Opuentantsl [ u Il pona.

[Ipumenenne u mnodaydeHue apeHoB. IlpuponHble HMCTOYHMKM  apOMaTHYECKHX
YTJI€BOAOPOI0B. ApoMaTH3alMsl AJIKAaHOB M IIMKJIOAIKAHOB. AJIKWIMPOBaHUE OEH307Ia.

1,2

Tema 1.6
[Ipuponusie
VUCTOYHHMKHU
YIJI€BOJIOPOIOB
CHUCTEMBI

Copepkanne y4eOHOro MaTepuana

Hed1s. Haxoxxnenue B nmpupose, coctaB U pU3NUECKUe CBONCTBA HEPTH.

[TpuponnbIil ¥ monyTHEIN HePTSIHON ra3pl. CpaBHEHUE COCTaBa MPUPOIHOTO U MOMYTHOTO
ra3oB, UX IPaKTUYECKOE UCIIOIb30BAHHUE.

KameHnHbIi yronb. OcHOBHBIE HANPaBIE€HUS UCIOIb30BaHUS KAMEHHOTO YTJIsl.

DKOJIOTMYEeCKHE aCeKThI T0ObIYH, epepaboTKH U MCII0JIb30BAaHMS TOPIOYHUX UCKOMAEMBbIX.

1,2

JlaGopaTtopnast pabota Ne 5

OnpezneneHve HaJIWYMS HENPEACTbHBIX  YIJIEBOJAOPOAOB B OCH3MHE U  KEPOCHHE.
PacTtBopuMOCTh pa3nuyHbIX HEPTENpOAYKTOB (OEH3MHA, KEpPOCHHA, JAM3EJIbHOTO TOIUIMBA,
BaseJMHA, mapaduHa) ApYT B JApyre.

Tema 1.7

Conepxanue yq4eOHOro MaTeprasa




I'mppokcuibHbIe
COeIMHEHHUS

Crpoenre u KiaccU(pUKaIMi CIUPTOB. BiusHUE CTpOECHHs CIUPTOB Ha MX (pusnueckue
CBOMCTBA. MeEXMOJIEKYIsIpHAss BOAOPOAHAs CBsA3b.  ['OMoyormyeckuil  psx  NPEACIbHBIX
OJJTHOATOMHBIX CIMPTOB. M30Mepust 1 HOMEHKIIATypa aJIKaHOJIOB, UX 0o0mmas Gpopmyia.

XUMHUECKHe CBOWCTBA aJIKAHOJIOB. PeakiMoHHas criocOOHOCTh MPeeNIbHBIX 0THOATOMHBIX
CIIUPTOB.

MexmonekymnspHas JeruapaTalnus CIUPTOB, YCIOBUS OOpa30BaHUS HPOCTHIX 3(UPOB.
CrnoxHble 3QHUpBl HEOPTrAaHUIECKUX U OPTraHUYECKUX KHUCIIOT, peakiun srepudukannu. OKucieHue
U OKHUCJIINTENBHOE NETUAPUPOBAHUE CIIUPTOB.

CriocoObI mosryueHust CliupToB.

OtpenpHblE NPEACTABUTENN AJIKAaHOJIOB. MeETaHOJ, €ro MPOMBIIIJICHHOE IOJIyYeHHE U
PUMEHEHHE B IPOMBIIIICHHOCTH. bruosorndeckoe neiicreue Meranona. Crienupudeckne criocoos!
IIOJIy4YEHHUsl 3TUIOBOro cnupra. PU3HONOruuecKoe IeiCTBUE 3TAHOIIA.

MHoroaroMuble cnupThl. M3omepuss W HOMEHKIATypa MpPEACTaBUTENEH JBYX- U
TpeXaTOMHBIX CHUPTOB. OCOOEHHOCTH XHMMUYECKHUX CBOMCTB MHOIOATOMHBIX CIHMPTOB, HUX
KauecTBEHHOE oOHapyxeHue. OTIeNbHbIE IPEACTaBUTENN: 3TUIICHIIIMKOJIb, TJIUIEPUH, CIIOCOOBI UX
IIOJIy4EHUs, NpaKTUYecKoe NnpuMeHeHue. PeHos. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
¢denona. B3anMHoe BIUSHHE apOMaTHYECKOTO KOJIbLIA M THUAPOKCHIBHOW TPYNIBbL. XUMHYECKUE
cBolicTBa (heHoNa Kak (YHKIMS €ro XMMU4eckoro crpoeHus. OOpa3oBaHHE OKpAIIEHHBIX
KomruiekcoB ¢ HoHoM Fe3+. [Ipumenenne ¢enona. Ilonydenne ¢eHona B pOMBIIIICHHOCTH.

1,2

[TpakTnueckoe 3ansaTue Ne |

Omnpit Ne 1 M3yuenue pacTBOPUMOCTH CIIUPTOB B BOJE.

Omnpeit Ne 2 OkuncieHre CiupToB Pa3IMuyHOTO CTPOEHUSI XPOMOBOM CMECHIO.
OmprT Ne 3 Tlonydenue TUITUIIOBOTO dupa.

Omnpit Ne 4 TTonyuenue riuueparta MEIu.

Tema 1.8
ANbaeruasl U KETOHBI

Copepkanne y4eOHOro MaTepuana

['oMonoruyeckue psiibl albAerui0oB U KeTOHOB. [ToHSATHE 0 KapOOHUIBHBIX COCTUHEHUSIX.
DNEeKTPOHHOE CTPOCHHE KapOOHUIILHOW Trpymmbl. M3oMepus W HOMEHKIATypa albJICTHUIOB U
keToHOB. Du3nueckne CBOMCTBA KapOOHUIIBHBIX COSTUHEHMI. XUMHUUECKHE CBONCTBA alIbJIETHI0B
U KETOHOB. PeaknmoHHas CMOCOOHOCTh KapOOHUIBHBIX COEAWHEHWH. Peakiuu okucieHus
albJETUIOB, KAUECTBEHHBIC PEaKIMUM Ha aIbJECTUIHYIO Tpymiy. Peakuuu MNOIMKOHIEHCAIUU:
oOpazoBanue (peH0I0(hOPMATIbIECTHIHBIX CMOJL.

[IpumeHeHre W TONy4YeHHE KapOOHUIBHBIX coeAuHEeHHW. OTAenbHBIE MPEICTABUTENN
QIBJICTUIOB M KETOHOB, CICIM(UIECKHUE CITOCOOBI MX MOTYYEHHUS U CBOMCTBA

1,2

JlaGopatopHnast paborta Ne 7

OmnpiT Ne 1 OkuciieHne 3TaHoJIa B 3TaHAIb PAaCKaJICHHOW METHON TTPOBOJIOKOM.
OmnbiT Ne 2 Tlonydenue GpeHonopopmaibaeruIHOro NoJuMepa.

OmnpiT Ne 3 PacriozHaBaHue pacTBOpa aleToHa v opMaanHa.




Tema 1.9 Coneprxanue yueOHOro MaTepuasa 4
KapOoHOBBIE KUCIIOTHI ['omonoruueckuii psj MpeaesbHbIX OJHOOCHOBHBIX KapOOHOBBbIX KHcHOT. IloHatue o 4 1,2
U UX [IPOU3BOJHbBIE KapOOHOBBIX KUCIIOTAX U MX KIacCU(PUKAIHSL.
XuMHUECKHe CBONCTBA KAPOOHOBBIX KUCIIOT.
Crioco0bl moy4eHus: KapOOHOBBIX KHCIOT. OTIENbHBIC NMPEICTABUTEIN M MX 3HAYCHUE.
Crnoxuble 3¢upbl. CTpoeHHE M HOMEHKJATypa CIOXKHBIX 3(UPOB, MEXKKIAcCoBas H30MEpUs C
KapOOHOBBIMU KHCIOTaMU. CTIOCOOBI OTYYEHUS CIIOKHBIX 3(DUPOB.
XUMHUYECKUE CBOICTBA U IPUMEHEHUE CIOKHBIX IPHUPOB.
XKuper. XKupsl kak cioxsbsle 3¢upbl raunepuHa. KapOoHOBBIE KHCIIOTHI, BXOAAIINE B
COCTaB JKUPOB. 3aBUCUMOCTh KOHCUCTEHLIUH )KUPOB OT UX COCTaBa. XUMUYECKHUE CBOWCTBA )KUPOB:
TUIPOJIN3, OMBUIEHHE, THIpUpoBaHue. buonoruueckas posp *KUPOB, UX UCIOJIb30BaHUE B OBITY U
IIPOMBIIIICHHOCTH
Conu kapOOHOBBIX KHCIOT. Mpblna, CyHIHOCTh Morouiero zaeicrsus. CUHTETHUYECKHE
moromme cpesictBa — CMC (ieTepreHTsl), UX NPEeUMYILECTBA U HEJIOCTATKU.
Tema 1.10 Coneprxkanue y4eOHOro MaTepuana 4
YIIeBOMbI [Tonstue o0 yrneBomax. Knaccudukanus yrieBogoB. MoHO-, IU- U TOJHCAXapHIbI, 2 1,2
MIPEICTaBUTENN KaXKJOW TpyNIbl YIriieBOAOB. buonoruueckas poib YIiieBOAOB, UX 3HAUEHUE B
KHU3HM 4YeJOBeKa M OOIIecTBa.
Paznuunble THOBI OpokeHUs (CIUPTOBOE, MOJIOUHOKHcioe). [noko3a B mpupofe.
buonoruueckas posib M NpUMEHEHUE TIIIIOKO3bl. PpyKTo3a Kak HM30Mep Ti0Ko3bl. CpaBHEHHE
CTPOCHHSI MOJIEKYJIBI U XUMHUYECKHX CBOMCTB: INIIOKO3bl U (pYyKTO3bl. DpyKTO3a B MPUPOJE U €€
Ouosiornyeckas poib.
[Tento3bl. Pubo3a u ne3okcupud03a Kak MpecTaBUTENN aliba0neHTo3. CTpoeHne MOJIEKYII.
Mucaxapunel. CtpoeHue aucaxapunoB. CTpoeHHME M XMMHUYECKHE CBOMCTBA Caxapos3bl.
TexHonornyecknue OCHOBBI ITPOU3BOJICTBA caxapo3bl. JIakTo3a U MalibT03a Kak H30MEphl CaXxapo3bl.
[Tomucaxapuapl. OOmiee crpoeHue mnoiucaxapuaoB. CTpoeHHE MOJEKYNIbl Kpaxmaa,
amMmiIo3a U amwuwionekTuH. Pdu3nyeckue CBOWCTBAa Kpaxmalla, €ro HaxoXJAEHHE B MpHUpOJIE U
Oouosiornyeckas poib. ['mukoreH. Haxoxaenue B mpupojae m OHoIOrHYecKas poib LEJUTIOIO03bI.
CpaBHeHHE CBOMCTB Kpaxmasa M LEJUII0JIO3bL.
JlaGopatopHnast pabota Ne 9 2
Onpir Ne 1. O3nakomiieHue ¢ (U3MUYECKUMU CBOMCTBAMHU TJIFOKO3BI (amTeyHas yHnakoBKa,
TabneTk ). KucnoTHeI ruaposins caxaposbl.
OmbrT Ne 2. 3HaKOMCTBO ¢ 0OpasiamMu MoJucaxapuioB.
OmnbiT Ne 3. OOHapyXeHue Kpaxmaja ¢ MOMOIIbI0 KaYeCTBEHHOW peakuuu B Mele, xjieobe,
Horypre, MaprapuHe, MaKapoOHHBIX M3AENUsX, Kpynax.
Tema 1.11 ConeprkaHue yueOHOro MaTepuasa 6




AMUHBI,
aMHUHOKHUCIIOTBI, OCIIKH

Knaccudukanust u nsomepust amuHoB. [loHaTHE 00 amMUHAaX.

XUMUYECKUE CBOWCTBA aMHUHOB. AMHHBI KaK OpPTaHUYECKUE OCHOBAHWS, WX CpPaBHEHHUE C
aMMHaKOM M JIPyTHMH HEOPraHWYEeCKHMMH OCHOBaHHMSMHU. [IpuMeHEHHWE W TIOJIY4YeHHUE aMHHOB.
[Tonydenue amuHoB. Pa6oter H. H. 3ununa.

AMuHOKHCIOTHL. [ToHsTHE 00 aMHHOKHCIIOTaX, UX Kiaccupukanus u crpoeHue. [lomydenue
aAMUHOKHCIIOT, UX PUMEHEHHE U OMOIorndecKast pyHKIIHS.

benku. benku kak mnpupomHbie monuMmepbl. [lepBuYHAas, BTOpUYHAs, TPETHYHAS M
YeTBEPTUYHASI CTPYKTYphl OETKOB. XWMHUYECKHUE CBOICTBA OEITKOB: TOpeHWE, ACHATYpalus,
THIIPOJIA3, Ka4yeCTBEHHbIC (IIBETHBIC) peakiuu. bruomornveckne QyHKIHUU OEIKOB, WX 3HAYCHHE.
benku kak kommoHeHT mumy. [Ipodaema 6eIKOBOro roJ0IaHuUs U ITYTH €€ PEeIICHUs

Jlaboparopnas pabota Ne 10

OmnpiT Ne 1 M3roToBieHne mapoCcTep >KHEBBIX M 00BEMHBIX MOJIENIeH H30MEPHBIX aMHHOB.
OmnbiT Ne 2 PacTBopeHue GEJIKOB B BOJIE U UX KOATyJISLIHSL.

OmnpiT Ne 3 O6HapyxeHue 0enka B KypuHOM SIHIE ¥ MOJIOKE.

[IpakTuueckoe 3anstue Ne 3

OmnpiT Ne 1 O6pa3oBanue cosieil aHUIMHA.

OmnbiT Ne 2 bpoMupoBaHue aHUIIMHA.

OmnsiT Ne 3 O6paszoBanue coseit riunuHa. [lomydernne MeHOM COMTU TIIUIUHA.
OmnbiT Ne 4 Jlenatypanus Oenka.

OmnpiT Ne 5 [BeTHbIE peakiuu OEIKOB.

Tema 1.12
A3zoTcoaepkaiue
reTepOLMKINYECKUe
COCTUHEHMUSI.
HyxnenHoBbIe KUCIOTHI

CopepxaHue yaeOHOTo MaTepuana

HyxnenHnoBble  kucnorsl.  HykinenMHOBBIE  KUCIIOTBI  KakK  IPUPOJHBIE  MOJIMMEPBI.
Hyxneoruasl, ux crpoenue, npuMmepsl. AT® n AJID, ux B3aMMOIpPEBpALIEHUE U POJb 3TOTO
npouecca B npupoae. [lonarne [JHK n PHK.

[TonsiTrie 0 TpoMYHOM KOJie (KOJIOHE)

buocunTtes 6enka B xuBoi KieTke. ['eHHast nHXKeHepuss U OuoTexHojorus. TpaHCreHHbIE
(GopMBl pacTeHUl W KUBOTHBIX

JlaGopaTtopnast pabota Ne 11
Omeir Ne 1 MWsroroBneHue OOBEMHBIX M IIAPOCTEPKHEBBIX MOJETEH a30THCTHIX
TeTEPOIMKIIOB.

Tema 1.13
buosornuecku
aKTHUBHBIE COEINHEHNS

Conepxanue yueOHOTO MaTepuaia

(o]

®epmentsl. [lonsatue o ¢epMeHTax Kak O OHOJOrMYECKMX KaTaiau3aropax OenKoBOii
npupoabl. OcoOEHHOCTH CTPOEHMS U CBOWCTB B CPAaBHEHUHU C HEOPTAaHUYECKUMU KaTallu3aTOPaMHu.
Knaccudukanus pepmMeHTOB.

Butamunel. Ilonstue o BuTammuax. Mx xkimaccudukamus u oOo3nHadeHwe. Hopma
noTpeOJIeHNs] BATAMUHOB.




['opmonsl. [ToHsATHE 0 TOpMOHAX Kak OMOJOTMYECKH aKTHBHBIX BELECTBAX, BHITOIHSIOMINX
SHIOKPUHHYIO PETYJISALMIO )KU3HEAEATEIbHOCTH OPraHU3MOB.

JlexapctBa. [loHsiTHE O JnEeKapcTBax Kak XUMMOTEpaleBTUYECKUX Mnpenaparax. Kparkue
HCTOPUYECKHE CBECHUS O BOSHUKHOBEHUH U PA3BUTUU XUMHUOTEPAIIUH.

[Ipaktuueckoe 3anstue Ne 4

OmnpiT Ne 1 O6HapykeHHe BUTaMUHA A B ITOJICOJITHEUHOM Maciie.

OmnbiT Ne 2 O6napyxenue puramuHa C B 10JI0UHOM COKE.

OmnbiT Ne 3 Onpenenenre BuTaMuHa D B peIObEM KHPE WU KYPHHOM KEJITKE.

OmbiT Ne 4 JleiicTBUE aMUIIO3bI CIIOHBI HA Kpaxmall.

Omnpit Ne 5 JleiicTBUe AeruaporeHasbl Ha METUIICHOBBIA CUHUM.

OmbiT Ne 6 JleiicTBue Katanga3bl Ha MEPOKCHI BOJOPO/IA.

OmnpiT Ne 7 AHanu3 neKapcTBEHHBIX MIPENapaToB, MPOU3BOIHBIX CATUIIUIOBON KUCTIOTHI.
OmnpiT Ne 8 AHain3 JIEeKapCTBEHHBIX MPENapaToB, MPOU3BOIHBIX M-aMHHO(EHOIA.

KonTponbnas pabota
1o pazueny 1.

Pazgen 2 O0mas u

HCOPraHN4YCCKas XUMH

56

Tema 2.1

Copepxkanue y4eOHOro Marepuana

XuMuss — Hayka o
BELICCTBAX

CocrtaB BemiecTBa. XuMHYecKue 3leMeHThl. CrmocoObl CYIIECTBOBAHUS XUMHYECKHX
AJIEMEHTOB: aTOMBI, IPOCTHIC U CIIOKHBIC BEIIECTBA.

Macca aromMoB u Monekys.. OTHOCUTEIbHbIE aTOMHAsl U MOJIeKysgpHas Macchl. KonndyecTBo
BELIECTBA U €JUHUIIBI €T0 U3MEPEHMs: MOJb, MMOJIb, KMOJb. Yucino Asoragpo. MomsipHas
Macca.

ArperatHpie COCTOSIHUSI BemiecTBa. MOJSIpHBIH 00BEM BEHIECTB B Ta3000pa3HOM
cocrosiHu. Cmecu BemecTB. MaccoBasi 1 00beMHasl O KOMIIOHEHTOB CMECH.

1,2

[TpakTnueckoe 3anstue Ne 5

Omnpit Ne 1 M3roToBiienne Mojienei MOIeKysl HEKOTOPBIX OPraHMYECKUX U HEOPraHWYECKUX
BELIECTB.

OmnbiT Ne 2 OuncTka BemecTB (pUabTPOBAHUEM U JUCTUILIISALMEH.

OmnbiT Ne 3 OyncTka BEemEeCTB NEPEKPUCTALTA3ANNUCH

Tema 2.2

Conepxanue yq4eOHOro MaTeprasa

Crpoenue aToma

ATOM — cioxHas yacTuna. JlokazaTenbCTBa CIOKHOCTH CTPOEHHS aToMa: KaTOTHBIC U
PEHTI€HOBCKHUE Ty4uH, (HOTOIPEKT, paluOaKTUBHOCTD, 31eKTpoin3. COBpeMEHHBIE IPEACTaBICHUS
0 crpoeHnH aroma. KopIycKymspHO-BOJHOBOH Ayalin3M dacTull MUKpomMupa COCTaB aTOMHOTO
aapa. HykimoHbl: MPpOTOHBI 1 HEUTPOHBI. M30TONBI M HYKIHIBL. Y CTOWYMBOCTD sii€p. DIEKTPOHHAS
oOosiouka atoMoB. [loHATHE 00 37IEKTPOHHOM OpPOUTANM M DJIEKTPOHHOM OOsake. DIEKTpOHHAas
KJIacCU(UKALUS XUMUYECKUX DIIEMEHTOB: s-, P-, d-, f-aeMeHTHI.

1,2




Tema 2.3
[Tepuoauueckuii 3aKoH
u Ilepuonnueckas
CHCTEMAa XMMHYCCKUX
anemeHToB J[. U.
Meunpeneena

CopepxaHre yaeOHOT0 MaTrepuana

SN

OtkpeiTHe niepuoandeckoro 3akoHa. Otkpeitue [. Y. MenneneeBsiMm  Ilepuoamyeckoro
3aKOHa.

[Tepuoanueckuii 3aKoH U cTpoeHue aroma. M3otomnsl. CoBpeMeHHOE MOHATHE XUMHUYECKOTO
aneMeHTa. 3akoHoMepHOCcTh . Mo3mu. CoBpemenHas popmynupoBka [lepuoaudeckoro 3akoHa.

[lepuoanueckas cucremMa U crpoeHue atoma. PuU3MUECKUN CMBICT MOPSAIKOBOIO HOMEpa
3JIEMEHTOB, HOMEPOB TIpymmbl U nepuoja. llepuoamueckoe H3MEHEHUE CBOWMCTB 3JIEMEHTOB:
paauyca aroma; DSHEPrMM HWOHM3AIMH; 3JEKTPOOTPUIATENbHOCTH. [IpHUYMHBI HU3MEHEHUS
METAJUIMYECKUX M HEMETAIUIMYECKUX CBOWCTB 3JIEMEHTOB B IPYIAX W MEPUOAAX, B TOM YHUCIIE
OOJIBIITUX U CBEPXOOJIBIINX.

3nauenue [lepuoanueckoro 3akoHa u lleprogudyeckoil cUCTEMbl XUMUYECKUX AJIEMEHTOB
JI. . MenneneeBa Jiisl pa3BUTHS HAYKM M TIOHUMAHHUS XHUMHYECKOH KapTHUHBI MUpA.

S
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Tema 2.4
CtpoeHue BelecTa

Copepxkanue y4eOHOro Marepuana

N

[TonsiTve O XUMHUYECKOW CBsI3U. THUIBI XMMHUYECKMX CBsI3€d: KOBAJICHTHAs, HOHHAf,
MeTaJlInueckasi U BojoponaHas KoBaseHTHas xumuueckas cBA3b. JIBa MexaHH3Ma 00pa3oBaHUs
9TOM CBA3M: OOMEHHBIM UM JOHOpHO-akLeNnTOpHbIH. Crnoco0 mnepeKkpbIBaHUs 3JIEKTPOHHBIX
opoOuTanei u kaccupukanus KOBAJICHTHBIX CBS3eH 10 ATOMY Ipu3HaKy: []- u [J-cBs3u. KpatHocTh
KOBQJIEHTHBIX CBsI3el U KilacCU(PUKALMA UX 110 TOMY IPU3HAKY: OJMHApHBIE, BOWHBIE, TPOUHBIE,
nonyropHbele. MoHHasg xumudeckas CBsA3b. KpallHMII Ciydall KOBQJICHTHOW IIOJIIPHOM CBSI3U.
MexaHu3M 00pa3oBaHMs HOHHOM CBS3H.

Merannuueckast xumudeckasi cBsi3b. OCOOBI THUI XMMUYECKOW CBSI3H, CYIIECTBYIOIIUN B
MeTaJljlaX U CIUIaBax.

Bomoponnass xumuueckas cBi3b. Mexanu3Mm  oOpa3oBaHuMs TakodW cBsizu. Ee
KJ1accu(UKaLus: MeXMOJIEKYIIsIpHast U BHYTPUMOJIEKYJIIPHAst BOJOPOIHBIE CBS3H.

KommiekcoobpazoBanue. [ToHsATHE O KOMIUIEKCHBIX COCTMHEHHSIX.
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Tema 2.5
[Tonumepst

CopepxaHue yaeOHOTo MaTepuana

Heoprannueckne mnonumepsl. Ilommmepbsl —  mpocTble  BEHIECTBA € aTOMHOHU
KPUCTANIMYECKOM pelIeTKON: aJuIOTPOIHbIe BHIOM3MEHEHUs yriepoja (anMas, rpadut, kapOuH,
¢byniepeH, B3aMMOCBS3b TMOpUIM3alMU OpOUTAIe y aTOMOB yIiepoaa ¢ MPOCTPAHCTBEHHBIM
CTPOEHHUEM AJUTOTPONHBIX MOJU(DUKAINIA); CeeH U TeJUTYp LeoYedHoro crpoeHus. [lomumepsr —
CIIOKHBIE BEIECTBA C aTOMHOW KPHCTAJUIMYECKOM pPEelIeTKOM: KBapl, KpeMHe3eM (IUOKCHIHbIE
COEZIMHEHUS! KPEMHHUS), KOPYHA (OKCHJ aJIOMHHHUS) U aJIFOMOCHUIIMKATHI (IIOJIEBBIE IITATHI, CIII0/A,
KaonuH). MuHepaisl U ropasie noponbl. Cepa miactuyeckas. MuHepaabHOE BOJIOKHO — acOecT.
3HayeHHe HEOPraHWYECKUX MPHUPOTHBIX MOJMMEPOB B (POPMUPOBAHMM OJHOW M3 I'€OJOTHYECKHX
o0oJiouek 3eMin — JIUTOCGEPHI.

Oprannyeckue noaumepbl. CrocoObl UX MOTYYEHUS: peakui MOJTUMEPU3AIMH U PeaKIiH
noJIMKoHAeHcanud. CTpyKTypbl NOJIMMEPOB: JIMHEHWHBIC, Pa3BETBICHHBIC M NPOCTPAHCTBCHHBIE.

N
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CTpyKTypHpOBaHHE MOJMMEPOB: BYJIKAaHHM3alMs KaydyKoB, IyOJleHHEe OEJIKOB, OTBEpXKICHHUE
ITOJINKOHJICHCALIMOHHBIX ITOJIMMEPOB.
Knaccugukaius moiuMepoB 1o pa3anyHbIM IPU3HAKAM. .

JlaGopaTtopnast pabora Ne 15 2

Oneir Ne 1 O3HakomiieHHe ¢ oOpa3laMu IUTACTMACC, BOJIOKOH, KaydyKOB, MUHEPAJIOB U
TOPHBIX IOPOJL.

Oneir Ne 2 IlpoBepka miacTMacc Ha 3JIEKTPUYECKYIO IPOBOJMMOCTb, TI'OpPIOYECTD,
OTHOIIEHHE K PaCTBOpPaM KHUCJIOT, IEJI0YEH U OKUCIUTENIEH.

Omnpit Ne 3 CpaBHEHHE CBOMCTB TEPMOPEAKTUBHBIX U TEPMOIUIACTUYHBIX I1JIACTMACC.

OmnbiT Ne 4 [TonyueHre HUTEH U3 KalTPOHOBOM WJIM JIABCAHOBOW CMOJIBI.

OmnpiT Ne 5 OOHapykeHHe XJI0pa B OJTHMBHHUIXJIOPHUJIE.

Tema 2.6 CopepxaHue yaueOHOro Marepuana 4
JucniepcHble CUCTEMBI [TonsiTne 0 mucnepcHbIX cucTemax. Kiaccudukanusi TMCHepCHBIX CHCTEM B 3aBUCHMOCTH 4 1,2
OT arperaTHOro COCTOSTHHSI TUCIIEPCHOHHOM Cpeibl U JUCIEepCHOM (asbl, a Takke IO pa3Mepy UX
yactull. ['pyOoaucriepcHble CHUCTEMBI: 3MYJIbCHUM M CYCHEH3UHU. TOHKOJIUCHEPCHBIE CHCTEMBI:
KOJJIOWJHBIE (30JIM W T€lIM) U HCTUHHBIE (MOJIEKYJSIPHBIE, MOJIEKYJISPHO-MOHHBIE M HOHHBIC).
D¢ dexr Tunpansa. Koarymsanuss B KOJUIOMIHBIX pacTBopax. CHHEpe3WC B TesIX. DMYIbCUU H
CYCIIEH3MM B IMILEBOM IIPOMBIIIJIEHHOCTH, KOCMETHKE. buonormdeckue, NHILEBHIE, TIElU.
CuHepesuc Kak (akTop, Onpeesomni CpOK FrOJHOCTH NPOAYKIIMA HA OCHOBE TelIeH.
Tema 2.7 ConeprkaHne yueOHOro MaTepuasa 4
XUMUYECKUE PEAKIINU Knaccudukanuss XuMUYECKUX peakiuii B opraHudeckord xumuu. [loHATHE 0 XUMUYECKOI 2 1,2

peaxkuuu.

Knaccudukanus XuMu4eckux peakiuili B HeopraHuueckoil xumuu. [loHsTHe 0 XuMHu4ecKkon
peakuuu. BeposATHOCTh NPOTEKaHUs XUMHUYECKMX peakUui. BHYTpeHHss JHeprus, SHTaJbIIHS.
TennoBoit 3¢ (PpeKT XUMUUECKUX pPEeaKIUii

Tepmoxumuueckue ypaBHeHusa. CraHzapTHas »SHTalblUs peakuuid U 00pazoBaHMS
BeuiectB. 3akoH ['. U. 'ecca u ero cneactBusi. DHTpOMNUS.

Ckopoctb xuMndeckux peakuuid. [lonsatue o ckopoctu peakiuii.. @akTopsl, BAUAIOLIME HA
CKOPOCTh XUMUYECKOM peaKIuu.

OOpaTuMOCTh XMMHYECKUX peakluuil. XuMuueckoe paBHoBecue. [IoHATHE O XUMHUYECKOM
paBHOBecuH. PaBHOBeCHbIE KOHIIEHTpalMK. JJuHaMHYHOCTh XUMUYECKOro paBHOBecHs. DakTophl,
BIUSIOLIME HAa CMEILEHUE DPABHOBECHS: KOHIIEHTpalMs, IaBlI€HHE, TeMieparypa (mpuHuun Jle
[[Tarense).

JlaGopatopHas paborta Ne 17 2

Ompir Ne 1 IlomydeHue KuUCIOpOIa pa3lIoKEHHUEM TMEPOKCHUIA BOIOpoja W (WITH)
MepMaHraHaTa Kausl.
OmnbiT Ne 2 Peakiuu, naymue ¢ 00pa3oBaHUEM OCAJIKa, T'a3a WM BOJBI IS OPTAHUYECKUX U




HCOPraHNYCCKUX KHUCJIOT

Tema 2.8 Copneprkanue y4eOHOro Marepuraia 6
Bopa. PactBopsl. Ilonsitue o pactBopax. DU3MKO-XMMHUYECKas IPUPOJA PpPACTBOPEHUS U PACTBOPOB. 2 1,2
OnekTponuTHyeckas | BzaumopeiicTBue pacTBOPHUTENsI U PACTBOPEHHOTO BemiecTBa. PactBopuMocTth BeriecTB. CriocoObI
JUCCOLIMAIIHS. BBIP@KEHUSI KOHLIEHTPALIMKU PACTBOPOB: MAaccoBas J0Js pacCTBOPEHHOro BeulecTBa (IPOLEHTHAs),
MOJIIpHast
Teopus 3JEKTPOIUTHUECKON TUCCOLMALINN.
Jucconmanus Boasl. Bogopoauslii nokasarens. Cpena BOIHBIX PACTBOPOB  3JIEKTPOJIUTOB.
Peakiiun oOMeHa B BOAHBIX PaCTBOPax 3JIEKTPOJIUTOB.
I'maposnns kak oOMeHHBbIN mpouecc. ['maposnn3 opraHudeckux BewiecTB (OENKOB, )KUPOB,
YIJI€BOAOB, NOMMHYKICOTHIOB, AT®) m ero OHOIOTMYECKOE U TPAKTHUYECKOE 3HAYCHHE.
OwmbuieHue xxupoB. Peakuus srepuduxanun
JlaGopatopnast pab6ora Ne 18: mpuroroBieHue pacTBOopa 3aJlaHHOM MacCOBOM joJiei 2
pacTBOPEHHOIO BELIECTBA
[IpakTnueckoe 3aHaTtue Ne 6: pemeHHe 3aJad Ha HAXOXKJIEHHUE MAacCOBOM J1oyn 2
pPacTBOPEHHOI'O BELIECTBA
Tema 2.9 Copepxkanue ydeOHOro Marepuana 4
OKUCIUTEIILHO- OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CTeneHb OkucieHus. BoccraHoBurenu u 2 1,2
BOCCTAaHOBUTC/IbHBIC | OKMCIUTENH. OKHCIEHHE M BOCCTAHOBJICHHME.. BOCCTaHOBUTEIIBHBIE CBOWMCTBA  BEILECTB,
peakuum. 00pa30BaHHbBIX 3JIEMEHTAMHU B HU3IIEH (OTpULIATEIbHOMN) CTENIEHU OKUCIIECHUS.
DNEeKTPOXUMHUYECKHE OxucnuTeNnbHble  CBOMCTBA  BEIIECTB, OOpa30BaHHBIX  3JJ€MEHTAMHU B  BbICHICH
IIPOLIECCHI (TIOJI0XKUTENIbHOM ) CTENIEHN OKUCIICHHUSL.
Knaccugukaius oKuCIUTeNbHO-BOCCTAHOBUTEIBHBIX PEAKIINH.
Meroasl COCTaBIIEHHsI YpaBHEHUN OKHCINUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. Meron
3JIEKTpOHHOrO OanaHca. BiusHue cpeapl Ha NpPOTEKaHME OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
MIPOLIECCOB.
XUMUYECKUE UCTOYHUKM TOKAa. OJEKTPOAHbIE TMOTEHUuanbl. Psa  cTaHIapTHBIX
AJIEKTPOJHBIX MOTEHIUANIOB (JIEKTPOXUMUYECKHNA Psii HApsDKEHUH MeTayuioB). ['anpBaHMUECKUe
9JIEMEHThl M NPUHLUIBI UX paboTbl. CocTaBiieHHE TallbBAHWUYECKUX JJIEMEHTOB. YpaBHEHUS
MEKTPOXUMHUYECKUX IPOLECCOB. DJIEKTPOJIU3 BOJHBIX PACTBOPOB C MHEPTHBIMHU AJIEKTPOJAMHU.
DNEeKTpOIN3 BOAHBIX PACTBOPOB C PAaCTBOPUMBIMH 3JieKTpojamu. IlpakThueckoe mpuMeHeHue
NIEKTPOJIN3A.
JlaGopatopHas pabota Ne 19 2

OmnpiTel Ne 1 B3aumojeiicTBue METAUIOB ¢ HEMETAJJIaMH, a TaKXKe C pacTBOpaMH COJiel U
pacTBOpamMH KHUCJIOT.

Omnbrter Ne 2 BzaumoseiicTBre cepHOM B a30THOU KHUCIIOT C MEJIBIO.

Omnpit Ne 3 OkucauTenpHbIE CBOMCTBA IEpMaHraHaTa Kajllsl B pa3jIMuHbIX Cpelax.




Tema 2.10

Copepxanue yaeOHOTro MaTepuaa

Knaccudukanus Knaccudukanus nHeopranmdyeckux BemiecTB. [IpocTble U ClIOKHBIE BellecTBa. MeTalibl. 1,2
BemecTB. [Ipoctrie [TonoxeHre METAUIOB B MEPUOJUIECCKON CHCTEME M OCOOCHHOCTH CTPOEHUS WX aToMoB. [IpocTeie
BelIeCTBa BElIECTBA — METAJJIbl. 3HAYEHHE METAIJIOB B MPHUPOAE M KU3HU opranusmon. Kopposus
MeTayioB. O0IIHe crocoObl MOTyYeHUsT METAIIOB. MeTallibl B IPUPO/IC.
Hewmerannsl. [lonoxenue nemetaioB B [lepuoanueckoil cucteme, 0COOEHHOCTH CTPOCHUS
X aTOMOB.
Aunorponusi. XMMUYECKUE CBOMCTBA HEMETAILIIOB.
JlabopaTtopnast pabota Ne 20
Onbiter Ne 1 O3HakomiieHHE C 00pa3laMy TPEICTABHTENICH KIACCOB HEOPTaHUYECKUX
BEILIECTB.
Onpitel No 2 O3HakomiieHHE € OOpasllaMy MpeJCTaBUTENed KIACCOB OpraHMYEeCKHX
BEILIECTB.
OmnbIiT Ne 3 O3HaKOMIIEHHE C KOJUIEKIIUEH pY/I.
JlaGopaTtopnast pabota Ne 21
OmnbiT Ne 1 [Tonyuenue kuciaopoaa v €ro CBOMCTBa.
Omnpit Ne 2 [TosyyeHue BoJ1I0posia U €ro CBOMCTBA.
Jlaboparopnas pabota Ne 22
OmnpiT Ne 1 B3aumoeiicTBiue METAIIOB C paCTBOPAMHU KHUCJIOT U COJICH.
OmeiT Ne 2 CBoiicTBa yriis: aacopOLMOHHBIC, BOCCTAHOBUTENBHEIE.
OmnbiT Ne 3 B3aumoieiicTBUE ITUHKA WK QJTFOMUHUS C PACTBOPAMH KUCJIOT U HIEJIOYEH.
Tema 2.11 ConeprkaHue yueOHOro MaTepuasa




OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX U
OpPTaHHYECKHUX
COETUHEHUN

Bonoponusie coenunenus HemetamioB. [lonydueHne aMmMmuaka U XJIOPOBOJOPOJA CUHTE30M
1 KOCBeHHO. Pu3nueckue cBoiicTBa. OTHOLIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOKCTBA.

Okcuapl M aHTHAPUABI KapOOHOBBIX KHUCIOT. HeconeoOpasyromue u colicoOpa3yrolue
okcuabl. KucmorHeie okcuabl, uX cBoicTBa. OCHOOBHBIE OKCHIBI, UX CBOMCTBA. AMGOTEpHBIC
OKCHUJIbI, MX CBOWMCTBAa. 3aBUCUMOCTh CBONCTB OKCHJIOB METAJUIOB OT CTEHEHU OKHUCICHUSI.
AHTUApUABI KapOOHOBBIX KHCIIOT KaK aHAJIOTH KUCIOTHBIX OKCHJIOB.

Kucnorsl oprannueckre u Heopranudeckue. KucioTel B CBETE€ TEOPHUU AJIEKTPOIUTHUECKOM
nucconuanui. Kucnorsl B cBeTe MpoTOIUTHYECKOM Teopuu. Kiaccudukaiuss opraHu4eckux u
HEOpraHW4Yeckux KuciaoT. OOmme CBOWCTBA KHUCIOT: B3aUMOJCWCTBHE OpPraHUYECKHX U
HEOPraHMYECKUX KHUCJIOT C MeTajulaMd, OCHOOBHBIMU UM aM(OTEpPHBIMH OKCHAAMU U
TUIPOKCUIAMH,  COJSIMM,  0Opa3oBaHUE  CIOXKHBIX  3QupoB.  OCOOEHHOCTH  CBOMCTB
KOHILIEHTPUPOBAHHOW CEPHON U a30THOU KHUCIOT.

OcHoBaHUsI OpraHW4eckMe U  Heopranumdeckue. OcCHOBaHHA B CBET€ TEOPHUH
AJEKTPOJUTUYECKOM  aucconuanuu. OcCHOBaHHMS B CBETE€  MPOTOJUTUYECKOM  TEOPHH.
Krnaccudukanus opraHu9ecKuX U HEOPTaHUYECKUX OCHOBAaHHUA. XUMUYECKHE CBOMCTBA IIEeTI0UeH U
HEPAacTBOPUMBIX OCHOBaHUH. CBoHCTBa OECKUCIOPOJHBIX OCHOBAHMIA: aMMHaka W aMHUHOB.
B3anMHoe BiusiHuEe aTOMOB B MOJIEKYJIE aHUJIMHA.

AMdoTepHbIe OpraHuecKre U HEOpraHMYecKue coeAMHEeHUs. AMQPOTEpHbIE OCHOBAHUS B
CBETE MPOTOTUTHICCKON TCOPHH. AM(POTEPHOCTH OKCHJIOB U THIAPOKCHJIOB MIEPEXOHBIX METAJIOB:
B3aUMOJICHCTBUE C KUCITOTAMH U ILIETOYAMH.

Comu. Knaccudukanuss 1 XxuMuueckue cBoicTBa coiieil. OCoOEHHOCTH CBOWMCTB coOjei
OpraHUYECKUX U HEOPTraHMYECKUX KUCIOT.

['eneTndeckast CBA3b MEXKYy KJIACCAMH OPTAHMYECKUX M HEOPTAHUYECKUX COSTMHEHUH.

[loHsiITHE O T€HETUYECKOM CBSI3U U TEHETUYECKUX PAJIaX B HEOPraHUYECKON U OpraHu4eCcKOi
xumun. ['eHeTmueckue psaapl MeTtaia (Ha TMpUMEpe Kaiublds M jKele3a), HemeTawia (Cepbl U
KpEeMHUs1), TMEepPexXOJHOro d3JeMeHTa (LMHKA). [eHeTHueckue psAbl M TeHeTHYecKas CBs3b B
OpraHUYEeCKON XMMUH.
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Tema 2.12
XUMHS JIEMEHTOB

Cogepxanue yaueOHOTO MaTepuana




s-OnemeHTsl Bonopoa. J[BOHCTBEHHOE NOJIOKEHUE BOJOPOJA B MEPUOIUYECKON CHUCTEME.
N3otonel Bonopoa..

Onementsl [A-rpynmel.  Illenounsie meramiel. OOmas XapakTepUCTHKA IIETOYHBIX
METaJUIOB HAa OCHOBAaHMM MosioxkeHus B lleproguueckoit cucreme anementoB /. . Menzaeneesa u
crpoenusi aromoB. llomydenue, (u3nuecKkue M XMUMHUYECKHE CBOMCTBA IIEIOYHBIX METAJUIOB.
OnemenThl [IA-rpynmbel. O0mas xapakTepuCTHKa IIEIOYHO3EMENIbHBIX METAUIOB W MarHus Ha
OCHOBaHMM TonoxkeHus B Ilepuommueckoii cucreme anementoB J[. M. MeHneneeBa u cTpoeHus
aTOMOB.

p-OneMeHTsl AmoMUHUN. XapakTepUCTHKA aJIOMMHHUS Ha OCHOBAaHUHU IIOJIOKEHHUS B
[Tepuonuueckoit cucreme anemeHToB . 1. MenneneeBa u cCTpoeHus: aTomMa. YTJIEpOJ U KPEMHUA.
OO0miast xapakTepucTUKa Ha OCHOBaHWMM HX TmoyoxkeHuss B I[lepmommueckoit cucreme JI. U.
MenpeneeBa u ctpoerust atroma. ['anorensl. OO011asi XapaKTepUCTHKA FaJIOTeHOB Ha OCHOBAaHUU UX
nonoxeHnus B [lepuoanueckoii cucreme anemeHToB 1. M. MeneneeBa u CTpOeHHs aTOMOB.

Xanpkorenbl. OOmias XapakTepHCTHKAa XaJbKOT€HOB HAa OCHOBAaHUU HUX TIOJIOKEHUS B
[lepuognueckoit cucreme snementoB JI. M. MenneneeBa u crpoeHuss aroMoB. DieMEHTbl VA-
rpynnbsl. OOmiasi XapakTepUCTHKA 3JIEMEHTOB 3TOH TpYNIbl HA OCHOBAHMM HUX TOJIOKEHUS B
[Tepuonnueckoit cucreme 3semeHToB /1. 1. MeHieneeBa u CTpoeHUs aTOMOB.

Onementsl [VA-rpynmnel. O0mias xapakTepucTHKa 3JI€MEHTOB 3TON TPYIIbI HA OCHOBAHUU
ux nonoxenus B [lepuonndeckoii cucreme snementos Jl. M. MenaeneeBa u cTpoeHHus aTOMOB. d-
OnemenTsl OcoOeHHOCTH cTpoeHus aromMoB d-3nementoB (IB-VIIIB-rpymm). Menp, uHK, XpoM,
KeJIe30, MapraHell Kak MpoCThle BEIIECTBa, X (PU3NUECKHE U XUMUYECKHE CBOWCTBA.
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JlaGopatopHast pab6oTta Ne 23: u3yyeHue CBOMCTB MPOCTHIX BEIIECTB U COECAMHEHUI S, p, d-
JJIEMEHTOB.

Tema 2.13
XUMHS B )KU3HUA
o01ecTBa

CopepxaHue yaeOHOT0o MaTepuana

XvUMUS ¥ TPOU3BOJCTBO. XUMHUYECKAs MPOMBINUICHHOCTh U XUMHUYECKHE TEXHOJIOTHH.
ChIpbe UIsi XMMUYECKOU MTPOMBIIITIEHHOCTH. Bo/ia B XMMHYeCKOH MPOMBIIUIEHHOCTH. DHEPTHsl 71
XUMHYECKOTO TIPOU3BOICTBA. HaydHbIC MPUHITUIIBI XUMHYECKOTO TIPOU3BOICTBA.

3amuTa OKpysKaroleil cpeapl U OXpaHa TpyAa MPH XUMUYECKOM MPOU3BOJCTBE.. XUMHUS U
sKoJIoTHsI. XHMHYECKOE 3arpsA3HCHHE OKpYXalomied cpeapl. bhoTexHollorMs W TeHHas
WHXeHepus. XUMHUS U TTOBCEIHEBHAS KU3Hb ueloBeka. JlomamiHsst anteka. MOOIIe U YUCTAIIIE
cpenctBa. CpenctBa 60psOBI ¢ OBITOBBIME HAaCEKOMBIMH. CpecTBa JIMYHON TUTHEHBI U KOCMETHKH.
Xumus u numa. MapKUpoOBKH YIAaKOBOK MHUIIEBBIX U THTUEHUYECKHUX MPOAYKTOB U YMEHHE UX
YUTaTh. DJKOJIOTHS JKWIHIA. XUMUS W TeHETHKA YeJOBEKa.

N
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[TpakTueckoe 3ansaTus NelO

O3HaKkoMJIEHHE € KOJUIEKIMEH yA00peHui U MeCTUINI0B. XUMHUYECKHE CPEICTBA 3aIUThI
pactenuil. OTpuuaTenbHble MOCISICTBUS IPUMEHEHUS TECTUIHU0B U 00phOa ¢ HUMU. XUMH3ALUs
KHMBOTHOBOJICTBA




ITpakTnueckoe 3ansaTus Nell
O3HakoMmJIeHHE ¢ 00pa3lamu cpeJICTB ObITOBOM XMMUU U JIEKAPCTBEHHBIX IpenapaToB

KonrponsHas pabora
o paszeny 2.

OO6s13aTenbHas yaeOHas HarpysKa: 116
CamocrosiTenbHas pabora:
MaxkcumanbHas yueOHas Harpys3ka: 116

Jli1s XapaKTepUCTUKH YPOBHSL OCBOEHUs y4eOHOr0 MaTepualla UCIOJIb3YIOTCS CIeAyIoIue 0003HaYeHNU:
1. — 0o3HaKOMUTEINBHBIN (y3HABaHUE paHEE U3YUYEHHBIX OOBEKTOB, CBOICTB);
2. — PenpoAYKTUBHBIN (BBIIOIHEHUE IEATEILHOCTH 110 00pa31y, MHCTPYKLUHU UJIH [10Jl PYKOBOACTBOM)

3. — IPOAYKTHBHBIN (TUTAHUPOBAHKE U CAMOCTOSTEIHLHOE BBHIIIOJHEHNE JACATEIBHOCTH, pEIIeHUE TPOOJIEMHBIX 33/1a4)




2.3. XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUYEBHOW JEATEJIbHOCTH
CTYAEHTOB

Copepxanue XapakTepuCcTUKa OCHOBHBIX BHUJOB JESITEIBHOCTU CTYAECHTOB (Ha
00yJeHUs YpOBHE YUEOHBIX ACHCTBUI
Baxueiimue YMeHue 1aBaTh ONpPEACIICHUE U ONIEPUPOBATH CIEAYIOIIMMHU
XUMHUYECKHE TOHATHS XUMHUYECKMMH IOHATHAMM: BEILECTBO, XUMUYECKUH DJIEMEHT, aTOM,

MOJIEKYJ1a, OTHOCHUTEJIbHBIE AaTOMHAas M MOJIEKYJISIpHas Macchl, HOH,
QJUIOTPONMSI, H30TOIBI, XHMMHUYECKas CBA3b, 3JIEKTPOOTPULATEIbHOCTD,
BaJICHTHOCTh, CTETIEHb OKUCIICHUS, MOJIb, MOJISIpHAsi Macca, MOJISIPHBIH 00BbeM
ra3oo0pa3HbIX BELIECTB, BEIIECTBA MOJEKYISIPHOTO M HEMOJEKYJSPHOIO
CTPOEHMSI, PAacTBOPBI, D3JEKTPOJIUT U HEDIEKTPOIUT, 3IIEKTPOIUTHUECKAS
JMCCOLMALUS, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHHUE,
TeroBoi 3((dekT peakuuu, CKOPOCTh XWMHUUYECKOM pPEaKlWH, KaTaius,
XMMHUYECKOE PpaBHOBECHE, YIJIEPOJHBIA CKeleT, (yHKIMOHANbHAas TIpyIlna,
M30MEpHsl, TOMOJIOTHSI

OcHOBHBIE ~ 3aKOHBI @OopMyIMpOBAaHUE 3aKOHOB COXPAaHEHMsI MAacChl BEIIECTB WU
XUMUHU IIOCTOSIHCTBA COCTaBa BELIECTB. Y CTAHOBKA IPUYMHHO-CIICIICTBEHHONW CBS3HU
MEX]y COJEpKaHWEM 3THX 3aKOHOB M HalMCaHUEM XMMHUYECKHX (popMyl H
YPaBHEHUH. YCTaHOBKA OJBOJIOLMOHHOM CYIIHOCTH MEHJIEIEEBCKOU U
COBpPEMEHHOW (GopMyIupoBOK nepuoaudeckoro 3akona [[. M. Menzeneesa.
OOpsicHeHHe (U3NYECKOTO CMBICIIA CHMBOJIHMKH TEPHOAMYECKON TaOIHIIBI
xumudeckux snemeHtoB . M. MenaeneeBa (HOMEpOB 3J€MEHTa, MEpHOa,
IpyNnbl) U YCTAaHOBKA MPUYMHHO-CIEACTBEHHOM CBSI3U MEXAY CTPOECHHUEM
aToMa M 3aKOHOMEPHOCTSIMU U3MEHEHHsI CBOIMCTB JIEMEHTOB U 00pa30BaHHbIX
MMM BELIECTB B IIEpUOAAX M IPyINIax. XapaKTepUCTUKA 3JIEMEHTOB MAJIbIX W
00JBIIUX MEpPHOJOB MO MX mojoxeHuto B Ilepuoamueckoit cucreme J[. U.

Menpeneesa
Baxueiimue XapakTepucTUKa COCTaBa, CTPOCHMs, CBOWCTB, IIOJIy4Y€HUA U
BEIIIECTBA u | npuMeHeHus BaxkHenmmx Metaiios (IA u Il A rpynn, amoMmunus, xenesa, a B
MaTepuabl €CTECTBEHHO-HAyYHOM IMpopuie U HEKOTOphIX d-3JIeMEHTOB) H  HX

COEAMHEHMI. XapaKTEPUCTUKA COCTaBa, CTPOCHMS, CBOWMCTB, MOJYYEHUS U
npuMeHeHus BaxkHelmux Hemetamwio (VIII A, VIIA, VIA rpynm, a Takxe
azota u (ocdopa, yriaepoga M KpeMHHUs, BOJIOPOJA) U UX COCIUHECHU.
XapaKkTepuCcTUKa COCTaBa, CTPOEHUS, CBOWCTB, MOJyYEHUS W NPHUME- HEHU
BAXHEHININX KJIACCOB YTJIEBOJOPOJOB (AJKAHOB, IMKJIOAIKAaHOB, AJIKEHOB,
aJIKMHOB, apEHOB) U UX HanboJiee 3HAYUMBIX B HAPOJAHOXO3HCTBEHHOM IUIaHe
MIpEACTaBUTENEH. AHayornyHas XapaKTepUCTUKA BAKHEUIIINX
IIPEICTaBUTENIEH APYTUX KJIACCOB OPraHMYECKHX COEIMHEHUH: METaHoJIa U
3TaHoJja, CIOKHBIX 3(UPOB, KUPOB, MBUI, albJETUIOB ((POPMAIbIETUIOB U
arieTanpleruaa), KETOHOB (aleToHa), KapOOHOBBIX KHUCIOT (YKCYCHOM
KHCIIOTBI, JJIi €CTECTBEHHO-HAYYHOIOo MpOQHIIs MpencTaBUTENed IpYyrux
KJIACCOB KHCJIOT), MOHOCAaxapuaoB (IJIFOKO3bI), JUcCaxapujaoB (caxaposbl),
MoJIcaxapuaoB (Kpaxmala U LEJUII0JI03bl), aHWIMHA, aMUHOKHUCIIOT, OEIIKOB,
VCKYCCTBEHHBIX U CUHTETHYECKHUX BOJIOKOH, KAy4yKOB, IJIACTMACC

XUMUYECKUN SI3BIK U Ucnonp3oBanne B ydeOHONW U mpodecCHOHATBHON NeATeTbHOCTH
CUMBOJINKA XMMHYECKUX TEPMHUHOB M CUMBOJIMKM. Ha3BaHue WM3ydeHHBIX BELIECTB IO
TPUBHAIBHOM WJIM MEXIYHAPOJHOW HOMEHKIIAType M OTPaKEHHE COCTaBa
3THX COEAMHEHUH C TOMOIIbI0 XUMHUYecKHX (¢opmyn. OtpaxkeHue
XUMHUYECKUX MPOIECCOB C MOMOIIBIO YPABHEHUH XUMHUECKHUX PEeaKIUi




XuMH4YecKue OOBsicHEeHHE CYITHOCTH XHMHYECKHUX TporeccoB. Kaccudukamms

peakuuu XUMHUYECKUX pEaKIMi 10 pa3Iu4yHbIM IpU3HAKaM: YHUCIYy U COCTaBy
IIPOAYKTOB U PEAareHToB, TEIIOBOMY 3¢ (deKTy, HanpaBieHHo, (ase, HATNUUIO
KaTaJln3aropa, U3MEHEHHIO CTENEeHEW OKHCICHHS SJIEMEHTOB, OOpa3yroIux
BEIIECTBA. YCTaHOBKA IPU3HAKOB OOLIEr0 M PA3JIMYHOTO B THIIOJOTHH
peaknmii JUis HEOpraHMYecKod W opraHuueckoi xummu. Kiaccudukarms
BEUIECTB M IIPOLECCOB C TOYKH 3pPEHUS OKUCICHMS-BOCCTAHOBIICHUS.
CocraBiieHHe ypaBHEHUH peakUuil C I[OMOIIBIO METOAAa 3JIEKTPOHHOIO
Oananca. OOBsCHEHHE 3aBHCHMOCTH CKOPOCTH XHMMYECKOHW peakuuu u
MIOJIOKEHHSI XMMUYECKOT'O PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB

XUMUYECKUI BhInoIHEHNE XUMUYECKOTO SKCIIEPUMEHTA B IIOJTHOM COOTBETCTBUU C

DKCIIEPUMEHT npaBuiamMu 6e3onacHocTd. Habmonenue, pukcamys 1 ONucanue pe3yibTaToB
ITPOBEJIEHHOI'0 DKCIIEPUMEHTA

Xumuyeckas [TpoBeneHNE CaMOCTOSITEILHOTO MOMCKA XUMUYECKOW HH(OPMAIUH C

uHpopmManus UCIOJIb30BAHUEM pPa3IMYHBIX HCTOYHHUKOB (HAayYHO-NOMYJSPHBIX H3/aHUH,
KOMIIBIOTEPHBIX 0a3 JaHHbBIX, pecypcoB HMHurepHera). Mcnoab3oBaHue
KOMIIBIOTEPHBIX TEXHOJOTMHM Ui 00pabOTKM M MepeJadyd XHMHUYECKOH
nHGOpPMAIINY U €€ TPEICTABICHUS B pa3IMIHBIX (hopmMax

Pacuérsl 1o VYcTaHOBKa 3aBHCHUMOCTH MEXJy Ka4eCTBEHHOM M KOJWYECTBEHHOMN

XUMHYECKUM CTOPOHAMU XMMHUYECKHUX OOBEKTOB U IpoleccoB. PelieHne pacuyeTHbIX 3a1au

bopmynam U | IO XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM

YpaBHEHUSIM

[TpoduibHoe u OOBsicHEHHE XUMHUYECKUX SIBJICHUH, IPOUCXOAALINX B IIPUPOJE, OBITY

npodeccHoHaIbHO 1 Ha npousBozcTse. OnpeseseHne BO3MOXHOCTEH MPOTEKaHUsI XUMHUYECKUX

3HAYUMOE IpeBpalleHNi B pa3iauuHbIX yciaoBusax. CoOitofeHne NnpaBuil 3KOJIOTMYECKH

coJiepKaHue rPaMOTHOTO MOBEAEHUS B OKpyxatouied cpeae. OneHka BIUSHUS

XMMUYECKOI0 3arpsi3HEHUs OKpYXKarolllel cpellbl Ha OpraHu3M 4elOBeKa U
Jpyrue xuBble opranu3mbl. CoOnroieHne npaBuil 0e301acHOro oOpalieHus ¢
TOPIOYMMH U TOKCUYHBIMHU BEIIECTBAMHM, JIaOOPATOPHBIM 00OpYIOBAHUEM.
[ToaroroBka pacTBOpPOB 3aJaHHOM KOHIIEHTPAITUU B OBITY ¥ Ha MPOU3BOJICTBE.
Kputnueckass  oleHKa  JOCTOBEPHOCTH  XMMMYEeCKOoW  HH(OpMaiuy,
MTOCTYTAKONIEN U3 Pa3HBIX HICTOYHUKOB

3. YCJIOBUS PEAJIM3ALIMU YYEBHOU JJUCHUIIJIAHBI
3.1. TpeboBaHusA K MMHUMAJIbHOMY MaTePHAJIbLHO-TEXHMYECKOMY o0ecneyeHn 0

Peanuzamust y4eOHOW TUCITUIIMHBI

OCYIIECTBIISIETCS. B Y4eOHOM KaOMHETe XUMUH,

IKOJIOTHYECKHUX OCHOB TIPUPOJIONIOTB30BAHMS, OUOJIOTHH;
O0opynoBanue yueOHOro kabuuera:

- paboune MecTa [0 KOJIMYECTBY CTY/ICHTOB;

- pabouee MeCTO MpenoaBaress;

- MHOTO( YHKITMOHAJIbHBIA KOMIUIEKC MPENo/1aBaTels;

- HaTypaJbHbIE 00BEKThI, MOJIENIN, TPUOOPHI U HAOOPHI /I MOCTAHOBKU JIEMOHCTPAIIMOHHOTO U
YUEHUYECKOT0 SKCIIEPUMEHTA;

- IeYaTHBIE M YKPAHHO-3BYKOBBIE CPEACTBA O0yUECHHUS,;

- PEaKTHBBI;

- BCIIOMOTaTeNIbHOE 000PYI0BAaHUE U UHCTPYKIIUH;

- CTallMOHAPHBIE CTEH/IBI:

«OxpaHa TpyZa U TEXHHKa 0€3011aCHOCTHY,

«Du3nyeckne BEIMYUHBI U €IMHULBI UX U3MEPEHUS»,
«Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAaHUI1, COJIeH B BOJIE»,
«ONEKTPOXUMHYECKHUH PsIJT HANIPSKEHUH METaJUIOBY,




«IICXD JI.1. MenaenceBa»
Y4eOHO-HArIAIHEIC TOCOOHUS:

- yaeOHBIC U JIA0OPATOPHBIC TTOCOOHS;
- METOJMYECKas TUTEPATYpa;

- uHCTpyKUuH 1o Th;

- HOpMaTUBHBIE TOKYMEHTHI;

- IUTAKATHI

TexHuYecKkne cpeacTBa 00yUeHus .

- KOMITBIOTEP;

- IPUHTEP

3.2. UnopmannonHoe odecnevyenne 00y4eHust

Ilepeuenp pexkoMeHAYyEMBIX Y4e€OHBIX W3AaHUN, VIHTEepHET-pecypcoB, OMOIHUTEIbHOU
JUTEpaTyphl

OcHOBHbIE HCTOYHHKH:

1. I'abpuensn, O.C. Xumus. 10 knace. Yrnyonenssiii ypoenb: yueObnuk/ O.C. T'aOpuensn,
N.I". Octpoymos, C.}O. [Tonomapes. —. IIpocBemenune, 2022.

2. I'abpuensn, O.C. Xumus. YrinyOnenuslid ypoesb. 11 kii.: yue6nux/ O.C. I'abpuensn, I'.I.
JIsicoBa.— [IpocBemenue, 2022.

3. Tabpuensu O.C., OctpoymoB WN.I'., OctpoymoBa E.E. u ap. Xumusa nns npodeccuid u
CTEMAIBHOCTEH €CTECTBEHHO-HAYYHOTO NPOQMIISL: YYeOHUK IS CTYHd. YYPESKICHHU CpeA.npod.
obpazoBanusi. — M., 2018.

JlonoIHUTeIbHAS JUTepaTypa:

1. I'a6puensu O.C., OctpoymoB N.I'. Xumus s npodeccuii U cnenuaibHOCTeH eCTECTBEHHO-
HAyYHOTO MPOPWIss: YIeOHUK ISl CTYACHTOB MPOGECCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3AINN,
ocBauBaromux npodeccun u cnenuansuoctu CI1O. — M., 2017

2. I'abpuensa O.C., JIvicoBa I'.I'. Xumus. TecTsl, 3a1a4u U yIpaKHEHUs: y4ed. mocodue s
CTYIEHTOB Tpo(ecCHOHAIBHBIX 00pa30BaTeNbHBIX OpraHU3alMid, OCBAaMBAIOIIMX Hpodeccuu U
cneunanbroctd CIIO. — M., 2017

3. Epoxun FO.M., KoBanesa 1.b. Xumus ans npodeccuii u crenuanbHOCTEN TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOI0 Mpoduiiel: y4eOHHUK JJi CTYJIEHTOB NpPOo(ecCHOHATBHBIX 00pa3oBaTeNbHBIX
opraHu3anuii, oceanBaroux npodeccun u cneunansuoctu CI10.— M., 2017

HNuTepHeT-pecypcebl:

. www.pvg.mk.ru (onumnuana «Ilokopu BopoObeBbI ropbI»).

. www.hemi.wallst.ru (O6pa3oBaTeIbHBIN CAUT JISI IKOJIBHUKOB «XHUMHS»).
. www.alhimikov.net (OOpa3oBaTenbHbIN CAUT ISl ITKOJBHUKOB).

. www.chem.msu.su (DyekTpoHHast OMOIHOTEKa MO0 XUMUH ).

. www.enauki.ru (MHTEepHeT-U3/1aHue Ui yuutenei «EcTecTBeHHbIe HAYKN»).
. www.lseptember.ru (MmeToanueckas razera «llepBoe ceHTIOPs»).

. www.hvsh.ru (xypHan «Xumus B mIKOIE»).

. www.hij.ru (xypHan «XuUMHS U )KU3HBY).

9. www.chemistry-chemists.com (31eKTPOHHbIN }KypPHaN «XUMUKU U XUMUAY).
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JUCIUIIJIMHBbI

KOHTpOJIB U OLCHKa PE3YJIbTATOB OCBOCHHA AWCHUIUIMHBI OCYHICCTBJIACTCA IIPCIIOAAaBaTCIICM B
mponecce MpOBCACHUA IMPAKTUYCCKUX 3aHATHH W J'Ia60paT0pHI)IX pa60T, TECTUPOBAHHA, a TaAKXKC

BBIITOJIHCHU L O6y‘IaIOH_[I/IMI/ICSI HUHAWBHUAYAJIbHBIX SaHaHHfI, IIPOCKTOB, I/ICCJIGI[OBaHI/If/'I.

PesyabTaTnl 00yueHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

DopMbI U METOABI

KOHTPOJIA U OLICHKHU PE3yJbTAaTOB

00y4eHust
B pe3ynbrate ocBOEHUS NUCHMILIMHBI O0YYAIOIIUNUCS JOJAKEH
YMETb:
- I10JIb30BATHCS] XUMUYECKOW TEPMUHOJIOTHEN U CUMBOJIMKOM; | TectupoBaHue

- 00pabaTbIBaTh, OOBSICHATH PE3YJIbTATHI IPOBEICHHBIX OIBITOB
M JIeNIaTh BEIBOJIBI,

[TpakTHueckue 3aHsTHS;
KontponbHble paboThI;

- IPUMEHSATHh METObI IMO3HAHUS MPU PEIICHUH MPAKTHYSCKUX
3a/1aq;

KonTponbHas pabota;
[IpakTrueckue 3aHsATHS;
JlaGopaTopHbie pabOTHI.

- AaBaTb KOJIMYCCTBCHHLIC OLICHKU U IMTPOU3BOJUTH PACUYCTHI 110
XUMHNYCCKHUM Q)opMynaM 1 YPAaBHCHUSIM

[IpakTueckoe 3aHsTHE,
KonTtposbHas pabota

- OpPUMEHATHh INpaBUJAa TEXHUKUM O€30IacCHOCTH

HUCIIOJB30BaHNHU XUMHNYCCKHX BCIICCTB,

pu

[IpakTrueckue 3aHsATHS;
JlaGopaTopHbie pabOTHI.

B pe3ynbTare 0cBOEHUS TUCLUIUIMHBI OOYUYaOLIUICS TOJIKEH
3HATh/IIOHUMATh:

- NPEICTaBICHUN O MECTE XMMHUHU B COBPEMEHHOM Hay4dHOU
KapTUHE MHpa

Kontponbnas padoTa, yCTHBII
orpoc.
CamocrosTenbHas padoTa

- ponu XUMHUH B (HOPMHUPOBAHMM KPYyro3opa 4YeloBeKa s
pelIeHus MPaKTUYECKUX 3a]1a4

KonTtposnbHble paboThl;
[IpakTrueckoe 3aHsATHE;
JlaGoparopHas paboTa;
CamocTosTenbHas paboTa

- OCHOBOIIOJIararomunue XUMHUUCCKHUEC TTOHATHUSA, TCOPUU, 3aKOHBL
1 3aKOHOMCPHOCTHU

[IpakTHyeckoe 3aHsATHE,
KonTpomnbHas pabora,
TECTUPOBAHUE.

3auer

- OCHOBHBIC MCTOJbI HAYYHOI'O ITIO3HAHHA, HUCIIOJIB3YCMBLIC B
XHUMUU: Ha6J'IIOI[€HI/IC, OIMMCAaHUEC, UBMCPCHUC, SKCIICPUMCHT

[IpakTHyeckoe 3aHsATHE,
KonTponbHas pabora,
TECTUpOBaHUE. 3ayer.

- OcHoBHbBIE TpaBWJIa TEXHUKH O€30MACHOCTH IpU paboTe C
XMMHUYECKHMH BEIeCTBAMH

KoHnTposbHbie paboThl, YCTHBIN
OIIpOC, 3a4€T.

JInuHOCTHBIE Pe3yJIbTAThl peaju3aluu NPOrpaMMbl
BOCIIMTAHUS
JIP 1 Oco3naromuii cedst TpakIaHUHOM ¥ 3aIlIUTHUKOM
BEJIMKOM CTpaHbI
JIP 2 TlposBistolMidA  aKTUBHYIO  TPaXKIAHCKYIO
MO3UIINIO, JEMOHCTPUPYIOIIMI MPUBEPKEHHOCTh MPUHIUIIAM

YECTHOCTH, MMOpAA0YHOCTH, OTKPBITOCTH, OKOHOMHUYCCKHU
aKTHUBHBIN u y‘IaCTByIOH_[I/Iﬁ B CTYACHYCCKOM n
TEPpUTOPUATIBHOM  CaMOYIIpaBJICHNHM, B TOM UYHUCJIC Ha
YCIOBUAX I[O6pOBOJ'IB‘-ICCTBa, IMPOAYKTUBHO

B3aUMOJCHCTBYIOIIMI M y4YacCTBYIOIIMA B JI€ATEIBHOCTH
OOIIIECTBEHHBIX OpTraHU3aIHii

JIP3 Cobmoaroliiuii -~ HOpMBI  IPaBOIIOPSI/IKA,
CIICAYIOIIMN HJeajlaM TPaKIaHCKOTo 00IIecTBa, 00eCTIeYeHUs

KoHnTposbHbie paboThI;
[IpakTHyeckoe 3aHATHE;
JlabGopaTtopHast pabora;
CamocrosrenbHas pabora




0e30macHOCTH, TpaB U cBOOO rpaxknaH Poccun. JlosmpHBIN K
YCTaHOBKaM M TPOSBICHHUSIM TNpPEACTaBUTENECH CyOKyIbTyp,
OTJUYAIOIIUNA MX OT I'PYHI C JECTPYKTUBHBIM W JICBUAHTHBIM

[IOBEICHUEM. JemMoHCcTpupyrommin HENpUATUE u
IPEAYNPEXNAOMNNA  COLMAIBHO  ONACHOE  IIOBEICHUE
OKPYKaIOIIUX

JIP 4 TlposBisitolIuid U IEMOHCTPUPYIOIIUN yBa)KEHHE
K JIOASIM TPYZa, OCO3HAIOIINK IIEHHOCTh COOCTBEHHOTO Tpy/a.
Crpemsmuiics K GOPMHPOBAHUIO B CETEBOM CpeJie TMIHOCTHO
1 IpOo(heCCUOHATTLHOTO KOHCTPYKTUBHOTO «1IU(pOBOTO ciaenar»

JIP 5 JleMOHCTpHpYIOIIMH TPUBEPKEHHOCTh K POJAHOM
KYJIBTYpE, HCTOPUUYECKOM MaMsATH Ha OCHOBE JTI0O0BU K PonuHe,
POHOMY Hapoay, MaJIOM POJMHE, NPUHATUIO TPATULUOHHBIX
LIEHHOCTEH MHOTOHALIMOHAIBHOTO Hapoaa Poccun

JIP 6 IlposBisomMil yBaKeHHE K JIFOASIM CTapIlero
MOKOJEHUSI M TOTOBHOCTh K Y4YacTHIO B COLMAIBHOU
MOJIEPKKE U BOJOHTEPCKUX JBUKEHUSX

JIP. 7 Oco3Hatomyii NOpPUOPUTETHYIO  IIEHHOCTh
JUYHOCTH YEJIOBEKA; YBAKAIOIIMK COOCTBEHHYIO M YYXKYIO
YHUKQJIBHOCTh B PA3JIMYHBIX CUTYyallUiX, BO Bcex ¢opmax U
BHUJIaX JCSATEIBHOCTH.

JIP 8 IlposiBisromuil 1 1€eMOHCTPUPYIOLINUN yBaKEHUE
K TIPEJICTABUTEIISAM PA3JIMYHBIX 3THOKYJIBTYPHBIX, COIIUATBHBIX,
KOH(ECCHOHANBHBIX W HUHBIX rpynn. ConpuyacTHBIA K
COXPAHEHHUI0, TPEYMHOXKEHUI0O W TPAHCIBIIUU KYJIbTYPHBIX
TpaguUUid U LEHHOCTEM MHOTOHAlMOHAJIBHOTO POCCHIICKOIO
rocyzapcTaa

JIP 10 3aborsammiicss 0 3aluTe OKPYXKaroliel cpembl,
COOCTBEHHOM U 4y>KOH 0€30MacCHOCTH, B TOM 4Hclie IU(PPOBOI

JIP 11 IlposBinsromuil yBaXeHHE K ICTETHUYECKUM
[IEHHOCTSIM, 00JIaJal0NMii OCHOBAMH 3CTETHUYECKOU KYIbTYPhI




