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1 MACIIOPT PABOYEHM ITPOI'PAMMBI YYEBHOT' O IIPEJIMETA
OVY].12 Xumus

1.1 OdsacTs npuMeHeHHus1 pado4eii NPOrpaMMbl

PaGouas nmporpamma y4ueOnoit aucuuruasl OV [] 12 Xumus siBIsieTcs 9acThIO MPOrpam-
MBI cpeaHero (IoTHOro) obmiero oopasoBanus no crenuaasHocTd CIIO 38.02.01 DxoHomuka u
OyxranTtepckuii y4ér (10 OTpacisiM), yTB. MpuUKazoM MuHHCTEpcTBa 00pa3oBaHus u Hayku PD
ot 5 deBpanst 2018 r. Ne 69;

[Ipu peanmzanum paboyeil MpoOrpaMMbl MOTYT HCIOJB30BATHCS Pa3lWYHbIE 00pa30oBa-
TeJbHbIE TEXHOJOTHMH, B TOM 4YHCII€ JIWUCTAaHIMOHHBbIE OOpa30BaTENbHBIE TEXHOJIOTHUHU, 3JIEK-
TPOHHOE 00y4EHHE.

Pabouas mporpamma yuebno nucuuminabl OO/]. 12 Xumus MoxeT ObITh UCIIOIb30BaHA
B NMPO(heCCHOHAIBHON MOATOTOBKE, NEPENOArOTOBKE U MOBBIIICHUN KBAUIM(UKAIIUN PAOOUYHX IO
npodeccun:

23369 Kaccup.

MecTto yuyeOHoM nucuuiuinibl B cTpykrype OITOII-IIIICC3:

B yue6nbix mianax OIIOII-TIITICC3 yuebnas nuctmminaa OO/ 12 Xumust BXOAUT B CO-
CTaB O0mMMUX Y4EOHBIX MPEAMETOB, (POPMUPYEMBIX M3 00s3aTEIBHBIX MPEAMETHBIX oOacTei
@I'OC cpeanero obmiero odpasoBanus, st crenuansHocTeit CIIO. C yuérom mpoduiis ocBa-
MBaeMOM CIlelMaIbHOCTH 1aHHas yuyeOHasi TUCIUIUIMHA peaiau3yeTcs Ha | Kypce.

1.3 Ilnanupyemble pe3yJabTaThl 0CBOEHUS] Y4eOHOW TUCUUIIMHBI:

1.3.1 Ilenb yaeOHOM JUCIUILTAHBL:

- OCBOCHME 3HAHHMIN O XMMHYECKOW COCTABIIAIONIEH €CTECTBEHHOHAYYHON KapTUHBI MUDa,
BAKHEUIINX XUMUUECKUX MOHATUAX, 3aKOHAX U TEOPUSX;

- OBJIQJICHHE YMEHHUSIMH MPUMEHSATh MOJyYEHHBbIE 3HAHMS N7 OOBSCHEHHS Pa3HO00-
Pa3HBIX XUMUYECKHX SIBJIEHUN M CBOMCTB BELIECTB, OLIEHKU POJIA XUMHUH B Pa3BUTHUH COBPEMEH-
HBIX TEXHOJIOTUN U MOJTYYEHUH HOBBIX MaTepUasoB;

- pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB M MHTEIUICKTYAIBHBIX CIIOCOOHOCTEH B Mpoiecce
CaMOCTOSITENIbHOTO MPUOOPETEHUS! XUMHUECKUX 3HAHUN C HCIOJIb30BAHUEM Pa3IMYHbIX MCTOY-
HUKOB WH(OPMAIIUHU, B TOM YHCIIE KOMITBIOTEPHBIX;

- BOCIIUTaHUE YOEKICHHOCTH B IMMO3UTUBHOM POJIM XUMUU B JKU3HH COBPEMEHHOTO 00111e-
CTBa, HEOOXOAMMOCTH XUMHUYECKU IPAMOTHOT'O OTHOIICHHS K CBOEMY 3/I0POBBIO M OKpY KaroIIen
cpene;

- IPUMEHCHUE TMONTYYCHHBIX 3HAHUW M YMEHUW NJs 0€30MacHOr0 WCIOIh30BAHUS Be-
IIECTB U MAaTE€PHAJIOB B OBITY, CEJIbCKOM XO3SIIICTBE M HA MPOU3BOJICTBE, PEILICHUS TPAKTHUYECKUX
3a/1a4 B NOBCEHEBHOM KU3HU, NPEIYIPEKICHUS IBJICHUN, HAHOCSALIUX BPE 3/I0POBbIO YEJIOBE-
Ka ¥ OKpY>Karollen cpene.

3agauu JUCUUIIIIUHBI:

1) chopmupoBaTh MOHUMAHNUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKHUX TPOIECCOB U
SIBJICHUH B OKPY XaIoIlel cpejie, IeTOCTHOW HayYHOH KapTUHBI MUpA, B3aUMOCBS3U U B3alMO3a-
BUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYIBI HEOPTraHMUECKHX M OPTraHUYEeCKHX BEIIECTB,
YpaBHEHUSI XUMHUECKUX PEAKIIUN, OOBSICHATHh UX CMBICI, HHTEPIIPETUPOBATH PE3YIHTATHl XUMH-
YECKUX IKCIIEPUMEHTOB,

3) chopMupoOBaTH HABBIKK MPOBEACHUS MPOCTEUININX XUMHUYECKUX IKCTICPUMEHTAIBHBIX
UCCJICIOBAaHMM ¢ COOMIOIEHNEM MPaBU 0€30MacHOT0 OOpaIleHUs C BEIIeCTBaMU U Jaboparop-
HBbIM 000pYIOBaHHEM;

4) pa3BUTh YMEHUS MCTOIH30BaTh HH(HOPMAIIUIO XUMUYECKOTO XapaKTepa U3 pa3IuIHbIX
HWCTOYHHUKOB;

5) chopmupoBaTh YMEHUSI IPOTHO3UPOBATH MOCIEICTBUS CBOCH NEATEIHLHOCTH U XUMHU-
YECKHUX MPUPOIHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX MPOIIECCOB;

6) chopmMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHKCHUM XUMUYECKON HAYKU U TEXHOJIO-



THiA JJ1s1 pa3BUTHUS COLMAIBHON M TPOM3BOICTBEHHOM cdep.

1.3.2 B pe3ynbraTe 0OCBOSHUS Y4eOHOM TUCIUTUITMHBI 00YYaIOIIHICS TOKEH:

yMeTh:

- Ha3bIBATh U3YUYEHHBIE BEUIECTBA MO "TPUBUAIBHON" WM MEXIyHAPOIHON HOMEHKIIATY-
pe;

- OMPEENATh: BAIGHTHOCTh U CTENEHb OKUCICHUS] XUMHUUECKUX 2JIEMEHTOB, TUIl XUMUYE-
CKOM CBSI3U B COCIMHEHMSIX, 3aps]l UOHA, XapaKTep CPeabl B BOAHBIX PACTBOPAX HEOPTAaHUUECKHUX
COEIMHEHUH, OKUCIUTENb U BOCCTAHOBUTENb, IPUHAJICKHOCTh BEIIECTB K Pa3IUYHBIM KjaccaMm
OPraHNYEeCKHX COCTMHEHUN;

- XapaKTepHU30BaTh: 3JIEMEHTHI MaJlbIX MEPUOOB IO UX MOoyokeHUto B Ilepuognueckoit
cucreme J[.M. Menpaeneena; oOmue XMMHAYECKHE CBOKWCTBA METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX U OPTaHUYECKUX COCTMHEHUI; CTPOEHNE U XUMUYECKHE CBOMCTBA U3Y-
YEHHBIX OPTaHUYECKUX COCTMHCHUIA;

- OOBSICHSTH: 3aBUCHUMOCTh CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS; IPUPOTY XUMHU-
YeCKOM CBsI3U (MOHHOM, KOBAJIGHTHOM, METAJNIMYECKON), 3aBUCHUMOCTh CKOPOCTH XUMHYECKON
PEaKIUU ¥ MOJIOKESHHSI XUMUIECKOTO PAaBHOBECHSI OT Pa3UYHbBIX (DaKTOPOB;

- BBITIOJHATh XUMHYECKUN SKCIIEPUMEHT M0 PACTO3HABAHMIO BAKHEHIIIMX HEOpraHuve-
CKHMX U OPTaHUYECKUX BELIECTB;

- MPOBOJUTH CAMOCTOSITEIIBHBIA MOWCK XUMHYECKOW WH(OpPMAIMK C HCIOIH30BAHHEM
pa3IMYHBIX UCTOYHUKOB (HAy4YHO-TIOMYISIPHBIX U3AaHUNA, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HHuTtepHeTa); UCOIB30BaTh KOMITBIOTEPHBIC TEXHOJIOTHHU 71l 00OpabOTKM M Mepefayn XuMHUIe-
CKOI MH(OpMAIINH U €€ TPECTABICHUS B PA3IUYHBIX opMax;

WCIIOJIh30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHS B MPAKTHUECKOW NESITEIBHOCTU U TO-
BCEJIHEBHOW KU3HU IS

- OOBSICHEHUS! XMMHYECKUX SIBJICHHM, MPOUCXOMANINX B TPHUPOAE, OBITY M Ha MPOU3-
BOJICTBE;

- OompenesieHUusT BO3MOXXHOCTU TMPOTEKAHHMS XUMHUYECKUX MPEBpAIICHUN B Pa3TUIHBIX
YCJIOBHSIX U OLEHKH UX MOCJIE/ICTBH;

- DKOJIOTMYECKHU TPAaMOTHOTO IOBEICHHSI B OKPYXKAIOIIEH Cpee;

- OLIGHKHU BIIMSIHUSI XMMHUYECKOTO 3arpsi3HEHUs OKpPYXkKaloLel cpeibl Ha OpPraHu3M 4Yello-
BEKa M JIPyTHE KUBbIE OPTaHNU3MBbI;

- Oe3omacHOro OOpalieHus] ¢ TOPIYUMHU U TOKCUYHBIMU BELIECTBAMH, J1aOOPATOPHBIM
000pyI0BaHUEM;

- IPUTOTOBIIEHUS PACTBOPOB 33JJaHHOM KOHIIEHTPALIUU B OBITY U Ha MPOU3BOJICTBE;

- KpUTUYECKOW OIICHKU JOCTOBEPHOCTH XUMHUYECKOW HHGPOPMAIMH, MOCTYTMAIOMICH U3
pa3HbIX HICTOYHUKOB;

- IOHUMAHUS B3aUMOCBSI3H YICOHOTO TIpeMeTa ¢ ocodbeHHOCTsIMH rpodeccuii u mpodec-
CUOHAJILHOMU JeSTeIbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUSI 110 TaHHOMY y4eOHOMY MpEAMETY.

3HATh:

- BOKHEWIIE XUMUYECKUE MOHATHS: BEIIECTBO, XUMHUECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEIIbHBIE aTOMHAas W MOJIEKYJSipHash MacChl, MOH, AJUIOTPOIHUS, WU30TOMbI, XUMHYECKas
CBSI3b, 3JIEKTPOOTPULATEILHOCTb, BAJIECHTHOCTh, CTENEHb OKUCJIEHUS, MOJb, MOJSpHas Macca,
MOJISIPHBI 00bEM, BEIIECTBA MOJICKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHUSI, pAaCTBOPHI, DJIEK-
TPOJIUT U HEDJIEKTPOJIUT, FJIEKTPOJUTUYECKAs JUCCOLMAIMUSA, OKHCIHUTENIb U BOCCTAHOBHUTEID,
OKHUCJICHWE W BOCCTaHOBJICHHUE, TEIUIOBOM 3(PQEKT peakIuu, CKOPOCTh XUMHUYCCKOW pPEaKIIHH,
KaTajan3, XMMHYECKOe paBHOBECHE, YIJIEPOJHBIN CKeleT, (PyHKIMOHAIbHAs TpyIMa, H30Mepus,
TOMOJIOT U,

- OCHOBHBIE 3aKOHBI XMMHUU: COXPAHEHUSI MAacChl BELIECTB, IOCTOSHCTBA COCTaBa, IEpUO-
JIMYECKHI 3aKOH;

- OCHOBHBIE TEOPUU XHUMHMH: XUMHUYECKOH CBSI3H, SJIEKTPOIUTHUYECKON IUCCOLIMAIINH,
CTPOCHHUSI OPTAHNUUECKUX COCTUHEHUN;



- BaKHEHIINE BCIICCTBA U MAaTCpHaAJIbl: OCHOBHBIC MCTAJIJIbI U CIUIABBI; CCpHAas, COJIdHaA,
a30THaA U YKCYCHas KHMCJIOThI; HICJI0OYHU, aMMHAaK, MUHCPAJIbHBIC y,2106peHI/I$[, METaH, OTUJICH, allc-
THIJIEH, O€H30J1, 3TAHOJ, KUPBI, MbLJIa, IJII0OK03a, caxapo3a, Kpaxmall, KjieT4yaTka, OeiIKu, UCKYyC-
CTBCHHBIC 1 CUHTCTHYCCKHUEC BOJIOKHA, KAYUYYKH, IJIACTMACCHI;

1.3.3 [Inanupyemsble pe3yiabTaThl OCBOCHHUS yU€OHOM TUCIUIUIMHBL:

Oco0oe 3HaueHne yuyeOHasi TUCIUILUIMHA UMeeT npu ¢popmupoBanuu U pazsutuu OK 01,
OK 02, OK 04, OK 07.



O01ue KoMIeTeHI NI

IlnanupyemMble pe3yJbTaThl 00yUeHUs

Oo0mue

JducuunjanHapHble

OK 01. BeibupaTs croco0sl pe-
mieHus: 3a7a4  npodeccuoHab-
HOM ACATCIIBHOCTH, IIPUMCHH-
TEJIBHO K pa3iIMYHbIM KOHTEK-
cTam

B gacTtu Tpy10BOTO BOCTIUTAHWS:

- TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH Ma-
CTepCTBa, TPyAoJto0ue;

- TOTOBHOCTh K AKTHMBHOW JEATEILHOCTH TEXHO-
JOTUYECKOW M COLMAJIBHOW HANPAaBICHHOCTH,
CITOCOOHOCTh HMHHIIMUPOBATh, IUIAHHUPOBATH M
CaMOCTOSITCIIGHO  BBITIONHSITh TAKYH JICATEIb-
HOCTB;

- HWHTEpPEC K pasIu4HbIM cdepam mpodeccro-
HaJbHOM IEATEeILHOCTH,

OBnaneHre yHUBEPCATHHBIMU yUeOHBIMU TIO3HA-
BaTeJIbHBIMU JICHCTBUSMH:

a) 0a30BbIC JIOTHYECKHE JICHCTBHS:

- CaMOCTOSITENBHO (POPMYIHPOBATH U aKTyaH-
3UpOBaTh MpoOJIeMy, pacCMaTpUBaTh €€ BCECTO-
pOHHE;

- yCTaHaBJIMBATh CYMIECTBEHHBIA MPU3HAK WU
OCHOBAHUS /I CPaBHEHHUA, KiIacCH(DUKAIUU M
000011IeHH S ;

- OTIPENEeNATh MENIU JCSITCIIBHOCTH, 3aJaBaTh Ia-
pamMeTphl U KPUTEPUU UX JOCTHUKCHHUS;

- BBISBJISITh 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B
paccMaTpuBaEMBbIX SIBJICHHUSIX;

- BHOCUTb KOPPEKTHBBI B JACATEIHHOCTD, OIICHH-
BaTh COOTBETCTBUE PE3YJbTATOB IEISIM, OICHH-
BaTh PUCKH MOCEACTBUHN ACATEIHHOCTH;

- pa3BUBaTh KPEAaTHMBHOE MBIIUICHUE TPU pelie-
HUU KU3HCHHBIX TIPOOIeM

0) 6a30BbIC UCCIICIOBATEILCKUC ICHCTBUS:

- BJIAJICTh HaBBIKAMH Y4YEOHO-HUCCIIE0BATEIIb-
CKOM M IIPOCKTHOM MAESITEIbHOCTH, HABBIKAMH

- BJIAJCTh CHUCTEMON XMMHYECKUX 3HAHHM, KOTOpas BKIIOYAET:
OCHOBOTOJIAralonye MOHATUS (XUMHYECKHH JJIEMEHT, aToM,
ANIEKTPOHHASI 000JI0YKa aToMa, S-, P-, d-3JEKTPOHHBIC OpOUTAIN
aTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTb, JJIEKTPOOTPHUIIATEINb-
HOCTh, CTETICHb OKUCIICHUS, XUMHUYECKasi CBSI3b, MOJIb, MOJISIpHAS
Macca, MOJISIpHBIA 00BEM, YIJIepOAHBI CcKeneT, (PyHKIHOHAIIb-
Hasg TpyINma, pagukal, U30MEpHsi, U30MEPbI, TOMOJOTUYECKUM
psil, TOMOJIOTH, YTIEBOIOPOAbI, KUCIOPOA- U a30TCOoAepkKallne
COC/IMHECHUS, OMOJIOTMYECKH AaKTHUBHBIE BelIecTBa (YIJIEBOBI,
KUPBI, OCNIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICO-
KOMOJICKYJISIPHBIE COCIMHEHUS, KPUCTAITHYECKas peIIeTKa, TH-
bl XUMUYECKUX PEAKIH (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE,
9K30-U IHJIOTCPMUYCCKUE, PEaKIIMA MOHHOTO 0OOMEHa), pacTBOD,
ANEKTPOJIUTHI, HEIIEKTPOIUTHI, IIIEKTPOIUTHYECKAs] TUCCOIIHA-
1Us, OKUCJIUTENIb, BOCCTAHOBUTENb, CKOPOCTh XMMHYECKOU pe-
aKlMU, XUMHYECKOE PaBHOBECHE), TEOPUH U 3aKOHBI (TEOpUS XHU-
MHUYECKOr0 CTPOEHMs opraHuueckux BeuiectB A.M. bytneposa,
TEOpUsl AEKTPOIUTHUECKON AMCCOIUAINY, TEPUOINUECKUNA 3a-
koH J[.W. MenneneeBa, 3aKkOH COXpaHEHUsI MACChl), 3aKOHOMED-
HOCTH, CUMBOJUYECKHUI S3BIK XUMHH, (HAKTOJIOTMUYECKUE CBEME-
HUS O CBOMCTBAX, COCTaBe, MOJYyUYECHUU U 0€30ITaCHOM HCIIOJIB30-
BaHUU BXHEHIINX HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB B
OBITY U IPAKTHYECKOH JCITETLHOCTH YEIIOBEKA;

- YMETb BBIABIISATH XapaKTepHbIE MPU3HAKH U B3aHUMOCBS3b H3Y-
YCHHBIX MMOHATHH, MPUMEHSITh COOTBETCTBYIOIIME MOHATHS MPU
OMMCAaHUU CTPOCHUS U CBOMCTB HEOPraHUYECKHX M OpraHuye-
CKUX BEIIECTB U WX MPEBPAIICHUN; BBISBISATh B3aUMOCBSI3b XU-
MUYECKUX 3HAHUM C MOHATUSAMH M MPEACTABICHUSMHU APYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETb UCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COEIMHEHUN
MEXKIYHAPOJHOI'O0 COI03a TEOPETHUECCKON U NMPHKIATHON XHMHUU




paspeleHus mpoodieM;

- BBISBISTh NPUYMHHO-CIICJICTBEHHBIE CBS3H U
AKTyaJIMU3UpoOBaTh 3ajavy, BbBIABUIaTb THUIIOTC3Y
€e pellIeHHus, HAXOIUTh apryMEHTHI JJis J0Ka3a-
TENhCTBA CBOUX YTBEP)KICHHWH, 3a7aBaTh mapa-
METPBI U KPUTEPHUH PEILICHUS;

- AHAJIM3UPOBATH MOJJYUCHHBIC B XOAC PCIICHUA
3aJlaul pe3yNbTaThl, KPUTUUECKH OLIEHUBATH UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHHUE B
HOBBIX YCJIOBHSIX;

- YMCTb NECPCHOCUTHL 3HAHHA B MO3HABATCIBHYIO
U TIPAKTUYECKYI0 001aCTH KU3HEACSITETbHOCTH;

- YMETb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX HIpE-
METHEBIX 00/1acTei;

- BBIABUI'aTb HOBBLIC HJCH, NPpCJiaraTb OpUTU-
HaJIbHbIE MOJXO/bI U PEIICHNUS;

- CHOCOGHOCTB X HCIOJb30BaHUA B IIO3HAaBaA-
TEJIbHOW M COLIMAIbHOM MPAKTHKE

U TPUBHAJbHbIC Ha3BaHMs BaKHEHIINX BEIECTB (ITUJICH, alleTH-
JIeH, THUUepuH, GeHom, GopManbaerul, yKCycHas KUCIOoTa, IIIH-
LIUH, YTapHbIA a3, YIIeKUCIbIA Ta3, aMMHaK, rameHasi U3BecTh,
HeraiieHasi U3BeCTb, IUThEBAs COJIAa U IPYTHX), COCTABIAThH (Hop-
MyJIbl HEOPraHHMYECKUX U OPraHMYECKUX BEIIECTB, YpaBHEHHS
XUMHUYECKHUX peaklUi, OOBSICHATh UX CMBICI; MOATBEPKAATh Xa-
paKTepHble XUMHYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU
9KCIIEPUMEHTAMHU U 3allUCSAMU YPAaBHEHUN XUMUYECKUX PEaKuii;
- YMETh YCTaHaBIUBATh MPUHAICKHOCTh H3yYEHHbBIX HEOPTaHU-
YECKUX U OpPraHMYecKHX BEIIECTB K ONpeAeNIeHHBbIM KjaccaMm U
IpyIIIaM COCIUHEHUN, XapaKTEePU30BaTh UX COCTaB U BaKHEMU-
IIMe CBOMCTBA; ONpPEAENATh BUABI XUMUYECKUX CBsi3eill (KoBa-
JICHTHas1, MOHHAsI, METAJNINUeCKas, BOJOPOIHAS ), TUITBI KPUCTAI-
JMYECKUX PEIIeTOK BEHIeCTB; KJIAcCU(UIUPOBATh XUMUYECKUE
peaKImu;

- chopmupoBaTh MPEACTABICHUS: O XUMHUYECKOW COCTABJISIONMIEH
€CTeCTBEHHOHAYYHOH KapTUHBI MHpa, POJIM XHUMHUU B TMO3HAHUH
SBJIEHUN TPUPOIbI, B (POPMHUPOBAHUHM MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHAJBbHOW T'paMOTHOCTH, HEOOXOAMMOi
JUISL PELLEHUs MPAKTUYECKUX 3a]a4 U SKOJIOTrM4eCKH 000CHOBAH-
HOT'O OTHOILEHHSI K CBOEMY 3710POBBIO U IIPUPOTHON Cpeae;

- YMETh IPOBOAUTDH PACUEThl 10 XUMHUYECKUM (QopMyJiaM U ypas-
HEHHMSIM XMMUYECKHX PEaKIUi ¢ HCIIOIb30BaHHEM (U3UUYECKUX
BEJIMYMH, XapaKTePU3YyIOIIUX BEUIeCTBa C KOJUYECTBEHHOM CTO-
POHBI: Macchl, 00beMa (HOpMabHBIE YCIOBHUS) Ta30B, KOJIUYE-
CTBa BEIIECTBA; UCIOJIH30BATh CHCTEMHBIC XMMHUYCCKHE 3HAHHS
JUISl TIPUHATHS PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIHsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHUEM

OK 02. Mcnonp30BaTh COBpEMEH-
HBIC CPE/ICTBA TOKMCKA, aHAIM3a
UMHTEepHpeTanun HHpOpMauu u
MH(QOPMAIIMOHHBIE  TEXHOJIOTHH
JUIs BBIIOJHEHHUs 3a/1a4 1podec-

B 00nacTi 1eHHOCTH HayYHOTO MO3HAHUS:

- chopMHpPOBAaHHOCTH MUPOBO33PEHUS, COOTBET-
CTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKH U OOIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO
Ha JMAJIOre KyJbTyp, CIOCOOCTBYIONIETO OCO3HA-

- YyMETh TUTAHUPOBATH W BBIMIOJHATh XUMUYECKUN IKCIIEPUMEHT
(mpeBpallleHUs OPraHUYEeCKUX BEIIECTB MPU HATPEBaHHUH, MOTY-
YEHUE ATUICHA U U3yUYEHHE €T0 CBOICTB, KAUECTBEHHbBIEC PEAKIINU
Ha aNbpAeTubl, KpaxMmall, YKCYCHYIO KHCIIOTY; JIeHaTypaius Oe-
KOB IIpHU HArpeBaHUM, [[BETHBIC PEAKIMH OCIIKOB; TPOBOJMTH Pe-




CUOHAJILHOU JEIATEILHOCTH

HUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;
- COBEpIICHCTBOBAaHUE $I3BIKOBOM M 4YMTATENb-
CKOM KyJBbTYpbl KaK CpEICTBA B3aUMOACHCTBUS
MEX/1y JIFOJIbMU U TIO3HAHUS MUDA;

- OCO3HaHHUE IIEHHOCTH HAYYHOH NeSTeNbHOCTH,
TOTOBHOCTh OCYUIECTBJIATH NMPOEKTHYIO U HCCIIe-
JIOBATENbCKYIO JIEATEIIbHOCTh MHIUBUAYAIBEHO U
B IpyTIIE;

OBnajzieHne YHUBEPCAIbHBIMH YU€OHBIMH MTO3HA-
BaTeIbHBIMU ACUCTBUSIMHU:

B) pabota ¢ uHpopMaIuei:

- BJIaJICTh HaBBbIKAMH TOJIy4€HUS HH(OPMALIUU U3
UCTOYHUKOB PAa3HBIX THUIOB, CaMOCTOSTEIHHO
OCYUIECTBIIATh MOUCK, aHAIU3, CUCTEMaTU3aLUIO
U MHTEPIPETALUI0 HHPOPMALIUU PA3TUYHBIX BU-
0B ¥ (hOPM TIpEICTABIICHNUS,

- co3JaBaTh TEKCTHl B Pa3NUYHBIX (popmaTtax c
y4eTOM Ha3HaueHusi HHPOpMAlMH U IeJIeBOi
ayJUTOpUH, BBIOMpas ONTHUMAIbHYIO (dopMy
MIpeJICTaBICHUS U BU3YyaIU3alluy;

- OLIEHMBATH JIOCTOBEPHOCTH, JIESTHTUMHOCTh WH-
dbopMaiuu, ee COOTBETCTBHE IPABOBBIM U MO-
pabHO-3TUYECKHM HOpMaM;

- HCIIOJIb30BaTh CpelcTBa MH(GOPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJOTUH B pEIICHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OpraHH3a-
IIMOHHBIX 3a7lad ¢ coOJroIeHueM TpeOOBaHMIMA
DPrOHOMHUKH, TEXHUKH OE30MacCHOCTH, TMTHCHBI,
pecypcocOepexeHns, MPaBOBBIX U 3TUYECKUX
HOPM, HOPM HH(GOPMAIIMOHHON O€30MTaCHOCTH;

- BJaJIeTh HaBBIKAMU PACIMO3HABAHUS U 3aILUTHI
nHpopManuy, UHGOPMAIIMOHHON O€30MacHOCTH
JIMYHOCTH;

aKIMM MOHHOTO OOMEHa, OTMPEJENATh CPEely BOJHBIX PACTBOPOB,
KaueCTBEHHbIEC PEeaKIH Ha Cylb(dar-, KapOOHAT- U XJIOPUI-aHU-
OHBI, HA KaTUOH aMMOHWUS; PEIaTh KCIEPUMEHTAIbHBIC 3a/1a4n
no teMam "Metamnel" u "HemeTtamnbsl") B COOTBETCTBUU C TIpa-
BUJIAMU TEXHUKU OE30MMACHOCTH MPU OOPAIIEHUH C BEIIECTBAMU
U 71ab0paTopHBIM 000PYJOBaHHEM; MPEACTABIATH PE3yIbTaThl
XUMHYECKOTO JKCIIEPUMEHTa B (popMe 3amicH YpaBHEHHH COOT-
BETCTBYIOIIMX peakiuil 1 (opMyIupOBaTh BHIBOJABI Ha OCHOBE
3TUX PE3YyJIbTATOB;

- YMeThb aHaJU3UPOBATh XUMHUYECKYI0O MH(pOpMAIHIO, Moyyae-
MYI0 U3 Pa3HBIX UCTOYHHKOB (CPEJCTB MacCOBOW HMH(OpMAIINH,
cetb IHTEpHET U IpyTHE);

- BJIAJIETh OCHOBHBIMU METOJIaMU HAYyYHOTO TIO3HAHUS BEIECTB U
XUMHUYECKHX sIBJIEHUN (HaOtofeHne, u3MepeHne, SKCIePUMEHT,
MOJICIMPOBAHUE);

- YMETh IPOBOAUTH PACUEThl 10 XUMHUYECKUM (opMyJaM U ypas-
HEHUSIM XMUMHUYECKUX PEaKIUi C HMCIOJBb30BaHUEM (DU3HMUECKHUX
BEJIMYMH, XapaKTePU3yIOIINX BEUIeCTBa C KOJUYECTBEHHON CTO-
POHBI: Macchl, 00beMa (HOpMaIbHBIE YCIIOBHUS) Ta30B, KOJIUYE-
CTBa BEILECTBA; MCIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS
JUTSL TIPUHSITHST PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIIHX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM




OKO04. DddexkTuBHO B3auMO/ICH-
CTBOBaTh W pabOTaTh B KOJLUICK-
THUBE U KOMaH/IC

- TOTOBHOCTh K CaMOpa3BUTHUIO, CAMOCTOSITEIb-
HOCTH M CAaMOOIIPEICIICHUIO;

-OBNIa/ICHUE HABBIKAMHU Y4YEOHO-HCCIIEI0BATEb-
CKOM, MPOEKTHOM U COLUAIBHOM €SI TEIbHOCTH;
OBnajieHue yHUBEPCAIbHBIMU KOMMYHUKATHB-
HEIMH JTEUCTBUSIMU:

0) COBMECTHAs JIeITCIbHOCTD:

- IOHMMAaTh W HCIIOJIh30BaTh MPEUMYIIECTBA KO-
MaH/IHOW U MHIUBUIYaTIbHON pabOTHI;

- MPUHHUMATH IEJIM COBMECTHOW JIESATEIHHOCTH,
OpraHU30BBIBaTh U KOOPJAUHUPOBATH JIEUCTBUS
[0 €€ JOCTHKECHUIO: COCTABIISITH IJIaH JICHCTBUM,
pacrpeienarTh poiau ¢ y4YeTOM MHEHHMM y4acTHU-
KOB 00OCYXXIaTh pe3yJbTaThl COBMECTHOW pabo-
THI;

- KOOPJAMHHUPOBATH W BBHINIOJHATH PaOdOTy B YCIIO-
BUSX PEATHHOTO, BUPTYAIILHOTO M KOMOHHHPO-
BaHHOI'O B3aMMOJCHCTBHSI;

- OCYUIECTBJISITh TO3UTHUBHOE CTPATErHMUECKOe
MOBEJICHUE B PA3JIUYHBIX CUTYyaIUsAX, MPOSBISITh
TBOPUYECTBO M BOOOpakeHUE, OBITh WHUIIUATHUB-
HBIM

OBnajieHue YHHUBEPCAJIbHBIMU PETYJISTUBHBIMU
IEUCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTHBBI U apPTYMEHTBHI JPYTHX JIO-
JIed IpU aHaJIU3€ Pe3yJIbTaToOB A TEIbHOCTH;

- IpU3HABATh CBOE MPABO U MPABO APYTHX JIIOICH
Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHWMATh MHpP C TIO-
3ULHMH PYTOro 4eJI0BEKa;

- YMETh IUJIAHUPOBATh W BBINOJIHATH XUMHUYECKUH IKCHEPUMEHT
(mpeBpaleHnss OpraHMYecKUX BELIECTB NPH HArpeBaHUU, MOIY-
YeHHE STUICHA U U3YUYCHUE eTr0 CBOICTB, KAUECTBEHHBIE PEaKIH
Ha albJIerUbl, KpaxMall, YKCyCHYIO KUCJIOTY; JIeHaTypauus Oe-
KOB IIPH HarpeBaHWH, LBETHBIE PEaKIMU OEIKOB; MPOBOJUTDH pe-
aKIUM MOHHOTO0 OOMeHa, ONpeNeNsTh Cpeay BOJHBIX PACTBOPOB,
KayeCTBEHHBIE peakluy Ha cynbdar-, kKapOOHAT- U XJIOPHI-aHHU-
OHBI, HA KATHOH aMMOHHUS; peIllaTh SKCIIEPUMEHTAIbHBIE 3a/1a4K
no teMam "Metamel" u "Hemertamnsl") B COOTBETCTBUU C TIpa-
BUJIAMU TEXHUKHU 0€30MaCHOCTHU NPHU OOpaIleHUH C BEIIECTBAMU
1 71a00paTOpHBIM OOOPYIOBAaHUEM; TMPEACTABIATH PE3yJIbTATHI
XMMHYECKOI0 IKCIIEpUMEHTa B (JOpME 3alUCU YPABHEHUH COOT-
BETCTBYIOUIMX peakuuil U (GopMyInpoBaTh BBHIBOJBI HAa OCHOBE
9THUX Pe3yJIbTaTOB

OK 07. CogeiictBoBaTh CoOXpaHe-
HUIO OKpY> Kalolllel Cpelbl, pecyp-

B obnactu 5K0I0rH4ecKoro BOCIIUTaHUS
- ¢c()OPMHUPOBAHHOCTH PKOJIOIHYCCKOM KYJIBTYPHI,

- chopmupoBaTh MPEACTABICHUSA: O XUMHUYECKOW COCTaBJISIONMIEH
€CTECTBEHHOHAYYHON KapTHHBI MHUpA, POJIM XMMHHU B TTO3HAHUU




cOCOepeKEeHUIO, PUMEHSTh 3HAHUS
00 M3MEHEHHH KJIMMara, NPUHLHUIIEI
OCpEKITMBOTO  MPOU3BOACTBA, d(h-
(beKTUBHO JeiiCTBOBAaTH B YPE3BHI-
YalHBIX CUTYaLHUsIX

IMOHUMAHUE BIUSHUS COLHAILHO-3)KOHOMHYC-
CKHUX IMPOIIECCOB Ha COCTOSIHUE MPUPOTHON U CO-
[[MANBHON CpEeJlbl, OCO3HAHHE TJI00AIBHOTO Xa-
pakTepa PKOJIOTHIECKUX TPOOIIeM;

- IUIAHUPOBAHHWE U OCYUIECTBIICHUE IEHUCTBUU B
OKpYXaIolllell cpe/le Ha OCHOBE 3HAHUA IeieH
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HEMPUATHE IEWCTBUM, MNPHUHOCIIIUX
BpEl OKPYXKAKOLIEH CpELE;

- yYMEHHE TMPOTHO3MPOBATH HEOIArONPHUITHBIC
AKOJIOTUYECKUE TOCIEACTBUS MpeAIpUHIMAE-
MBIX JACHCTBH, IPEAOTBpAIIATh UX;

- paclIUpeHue OMbITa AEATEIBHOCTH IKOJIOrHYe-
CKOI HampaBJICHHOCTH;

- OBJIaJICHUE HABBIKAMHU Y4eOHO-HCCIIEI0BATEb-
CKOM, MPOEKTHOM M COLMAILHOM ESTEIIbHOCTH;

SIBJICHUW TIPUPOABI, B (OPMUPOBAHUU MBIIIICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAJIBLHON TPaMOTHOCTH, HEOOXOIMMOM
JUISL peIIeHUs MIPAKTUYECKUX 3a/1a4 U IKOJIOTHYECKH 000CHOBAH-
HOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM Cpesie;

- yMeTh COONIOJaTh MpaBMIIa SKOJOTHYECKH IEJIeCO00pa3HOro
MOBEICHUS B OBITY U TPYAOBOM JESATEILHOCTH B LIETSX COXPaHe-
HUs CBOETO 370pPOBbs U OKPY’KAIOIIEH NPUPOAHOU CPEIbl; y4H-
THIBaTh OMACHOCTb BO3JIEHUCTBUS Ha KUBBIE OPraHU3MBI OIpEe-
JICHHBIX BEILECTB, IOHUMAasl CMBICI TIOKa3aTells MPEeNeIbHOU J0-
MMyCTUMOW KOHUECHTPALIUU
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B pesynbraTe OCBOEHMS HpOrpaMMbl y4eOHOM AMCUUIUIMHBI peayin3yeTcs MporpaMma
BOCIHTAHUs, HallpaBJieHHas Ha (POpMHUpOBaHHUE CIEAYIOIIUX JMYHOCTHBIX pe3ynbTaToB (JIP):

JIP 2 [lposiBisromunii akTUBHYIO TPakKJIaHCKYIO MO3ULIUIO, TEMOHCTPUPYIOUIUI TIpUBEp-
JKEHHOCTh NPHUHIMIIAM YE€CTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMWUYECKH AKTHBHBIN H
Y4acTBYIOIIUHN B CTYJAECHYECKOM U TEPPUTOPHAIIBHOM CaMOYIIPABIEHUH, B TOM YUCJIE HA YCJIOBU-
X J0OPOBOJIBYECTBA, MPOAYKTUBHO B3aMMOICHCTBYIONINI U yYaCTBYIOIINM B AESITEILHOCTH 00-
LIECTBEHHBIX OPraHU3alUN.

JIP 4 IlposBisdiomuii U IEMOHCTPUPYIOIIUN YBAKEHHUE K JIIOASM TPyAa, OCO3HAIOIIUN
IIEHHOCTb COOCTBEHHOTO Tpyaa. CTpemsmuiicst K OPMUPOBAHUIO B CETEBOM Cpefie TMUHOCTHO U
npoeccnoHaIbHOTO KOHCTPYKTHUBHOTO «IIU(PPOBOTO ClIEar.

JIP 16 IIpunoGpereHne 00y4aOUMMHCS COLIMATLHO 3HAYMMBIX 3HAHUN O MpaBUJIax BeJe-
HUS HKOJIOTUYECKOT0 00pa3a KU3HU 0 HOpMax U TPAAULMIX TPYAOBOH IEATEIbHOCTH YEJI0BEKa O
HOpPMax U TPAJAMLUAX TMOBEACHUS YEJOBEKa B MHOIOHAIIMOHAJIBLHOM, MHOTOKYJIBTYPHOM 0OI11e-
CTBE.

JIP 23 IlonyyeHue oOyd4aromuMHCS BO3MOXHOCTH CaMOPACKPBITUS U cCaMOpeann3alus
JUYHOCTH.

JIP 30 Ocy1iecTBIsONMI MOKCK U UCIIOIb30BaHNE HH(POPMAIIK, HEOOXO0AUMON 1St A(-
(heKTUBHOTO BBIMOJIHEHUSI Pa3IMUHbIX 33]a4, TPO(HECCHOHATBHOTO U JMYHOCTHOTO PA3BUTHSL.

2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IPEIMETA

2.1 O0beM yueOHOro0 npeaMeTa U BUAbI YueOHOil padoThI

Bua y4eoHoii padoTsI O0béM B yacax

O0Bém 00pa3oBaTeIbHOM MPOrPpaMMbI Y4e0OHOT0 MPeAMeTa 72
B TOM YHCJIE:
Conep:xanue y4e0HOIro MaTepuaa 66
B TOM YHCJIE:
JIEKI1HU, YPOKHU 25
CaMOCTOSITEeNIbHAs paboTa 11
MIPAKTUYECKUE 3aHATHS 36
nabopaTOpPHBIE 3aHITHS 10
IIpodeccuonanbHO-OpMEHTHPOBAHHOE COJleP:KAHME 6
B T.4..
TEOpEeTHUECKoe O0ydeHHUE 2
MPaKTUYECKHUE 3aHATHUS 4
nabopaTOpPHBIE 3aHITHS

[IpomexyTounas arrecranuu: 1M epeHIUPOBAHHbIN 3a4€T 2 cemecTp,

npyrue ¢gopmsbl arTecTanuu — 1 cemecTp




2.2 TemaTn4ecKHuii IVIaH U cO/IepPKaHNe Y4eOHOI0 mpeaMeTa

dopmupye-
Mble KOMIIe-
HaumenoBanmue TeHUUU
Coaep:xanue y4eOHOro MaTepuasia, NpaKTHYeCKHe U JJa00paToOpHbIE 3aHATHS, O0bem
PAIETOB M TEM caMocTosiTeIbHAsA padoTa 00yYaromuxcs 4acos (OK),IK u
JIMYHOCTHBbIE
pe3yJibTaThl
(JIP)
1 2 3 4
1 cemectp (9K +4 16 +12 m3 + 5 ¢pc)
Pa3nen 1. OcHOBBI CTPOEHHSI BellleCTBA 9
Tema 1.1. CoaeprkaHue y4eOHOro MaTepHuaaa 9
Crpoenne  atomoB |CoBpeMeHHAss MOJIENb CTPOeHUs aroMa. CUMBOJIMYECKUN S3BIK XUMHU. XUMHYECKHH DIIEMEHT. DIIeK-
XUMHUYECKHX  3JIie- |TpoHHas KoHpurypauus aroma. Kiaccudukaiusi XuMU4ecKuX 31€MEHTOB (s-, p-, d-3memenTsl). Banent-
MEHTOB M MpUPOJA [HbIE 3JIEKTPOHBI. BaleHTHOCTh. DNEKTpOHHAs NMPUPOJA XUMHUUECKON CBSA3HU. DJIEKTPOOTPULATEIBHOCTD.
XMMUYECKOU CBS3H. |BHIpl XMMUYECKOU CBsA3M (KOBaJEHTHAs, HOHHAs, METAJUINYECKAsi, BOJOPOAHAs) U CIIOCOOBI ee 00pa3o-
Ilepuoanueckuii 3a- (BaHus. 2
KOH u mnepuoaunye- ([lepmogmyeckas cucteMa xumuueckux snemeHToB J[.M. MenneneeBa. @usnueckuii cmbica [lepuoanye-
CKas CHCTeMa XUMHU- [ckoro 3akona /.M. MenzaeneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX AJIEMEHTOB, 00pa-
YECKHX  JJICMCHTOB [3yeMBIX MMM MPOCTHIX U CJIIOKHBIX BEIIECTB B COOTBETCTBUU C TOJIOKECHUEM XMMHYECKOTO DJIEMEHTA B
H.N. Menneneea  [Tlepuoanueckoii cucreme. MUPOBO33peHUYECKOe M HaydyHOe 3HaueHue [lepuoamdeckoro 3akona JI.U.
Mengeneena. Ilporaossr JI.M. MeraeneeBa. OTKPBITHE HOBBIX XUMHUCCKHX JICMCHTOB
IIpakTHyeckoe 3ansaTue Nel-2
Pemenne pacuetHbix 3a7a4 1no teme: "OCHOBHbBIE KOJIMYECTBEHHBIC 3aKOHBI U PACUETHI IO YPaBHEHUSIM 2
XUMHUYECKUX peakiui”
IpakTnueckoe 3ansitue Ne3-4
Pemenue s3xcnepuMeHTanbHbIX 3a1a4 1o teme: [lepuoandeckas cucremMa XUMUYECKUX demMeHToB J1.1. 2
MenpaeneeBa. CTpoeHue atoMa
IIpakTuyeckoe 3ansaTue NeS-6
Pemenne skcrnepuMeHTANBHBIX 3a7a4 MO TeMe: THUMbl XUMUYECKUX CBA3eil. TUIBl KPUCTATITMUECKHUX 2

PEIIETOK




CamocrosiTeibHast padota odyuyarommuxcst Nel

KoHcnekT, noaroToBka cooOueHuil Ha TeMsl 110 BbIOOpy: HaHOTeXHOMOTrHs Kak NPUOPUTETHOE HAIIPAB-
JIEHUE pa3BUTH HayKH U npousBonacTsa B Poccuiickoit @enepannn; PaguoaktusHocts. Mcnons3oBanue
paZMOaKTUBHBIX M30TOIOB B TEXHHYECKUX LENAX. PEHTT€HOBCKOE M3IIydYeHUE U €ro HMCIOJIb30BAHHUE B
TEXHUKE U MEIULHUHE. Perenre TeopeTuyecknx 1 SKCIIEPUMEHTAIIBHBIX 3a]a4 110 BOIIPOCAM: OCHOBHBIE
IOHSATHS XMMHMH, OCHOBHBIE 3aKOHBI XUMUH. PacueTHble 3a1aun Ha HAXO0XKICHUE OTHOCUTEIBLHOU MOJIe-
KYJISIPHOM MACCBI, ONPEEICHUE MACCOBOM JI0JIM XUMHUYECKUX 3JIEMEHTOB B CII0)KHOM BELIECTBE.

Pa3nes 2. Xumnueckue peakuuu
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Tema 2.1. Tune! xu-
MHUUYECKUX PEAKIUN

Coaep:xaHue yaeOHOI0 MaTepHaJia

Knaccugukarus u THIIBI XMMHUYECKUX PEAKINN C y9acTHEM HeopraHnueckux BemiecTB. CocTaBieHue
YpaBHEHHH peakluuii COeAMHEHUs], PA3JI0KEHUs, 3aMeIIeHUs, 0OMEHa, B T.U. peaKl1il FTOPeHHUs], OKUCIIe-
HUS-BOCCTAHOBJICHUS.

VYpaBHEHUsI OKUCIIEHUsI-BOCCTaHOBIIEHUS. CTeneHb OKucaeHs. OKUCIUTEND U BOCCTaHOBUTEND. Co-
CTaBJICHHE U YPAaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOIOM AIIEKTPOHHOTO Oa-
naHca. OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKLIMHU B IIPUPOJE, IPOU3BOICTBEHHBIX IIPOLIECCAX U JKU3-
HEJEATEIbHOCTH OPTaHU3MOB

IIpakTyeckoe 3ansaTue Ne 7-8
Pemenne skcrepruMeHTaIbHBIX 3a7a4 10 TeMe: "OKUCIUTEIHbHO-BOCCTAHOBUTEIbHEIC PeaKu'

CamocrosiTeibHas padoTa o0yuyarommuxcs Ne2
Amnanus u npeoOpa3oBanue yueOHO#H nHbOpMaIUH.

Tema 2.2. DnexTpo-
JUTAYECKAs THUCCOLH-
arys ¥ HOHHBIN 00-
MEH

Conep:xanue yueOHOro MaTepuaJia

Teoperndeckoe o0yueHue

Teopust anekTpoauTUYecKol aucconranuu. MoHbl. DNEeKTPOIUThI, HEAIEKTPOIUTHL. Peakiiuu MOHHOTO
oOmeHa. CocTaBiieHHE peaKI1il HOHHOrO OOMEHa ITyTEM COCTaBJICHHS MX MOJHBIX U COKPALIEHHBIX HOH-
HBIX ypaBHEeHUH. KHCIOTHO-OCHOBHBIE peaklnu. 3a/laHus Ha COCTaBJIEHUE HOHHBIX PEeaKLUil.
[TpakTHueckoe NCIONb30BaHNE PeaKInii HOHHOTO 0OMEHa M THAPOJN3a B TEXHOMOMMYECKUX npoLiec-
cax >ere3Ho4OopPOXHOro TpaHcnopTa. [MoHATUSA: ranbBaHOCTErns, ranbBaHoNIacTuka, Ux npak-
TUYECKOE 3HAYEHNE B XKENE3HOOOPOXXHOM XO3ANCTBE.

JlabopaTopnasi padora Ne 1.
«MccnenoBanue cBoiicTB anekTponutoB. Onpenenenue pH cpensl pactBopoB. Teopus saeKTpoarTUye-
CKOM JIMCCOIIMALIAN

JlabopaTopHasi paGora Ne2
«Peaknun nonHoro ooMeHa. I ' mapom3 cojiei»




CamocrosiTeibHas padora o0yuyarommuxcs Ne3
AHanmu3 u mpeoOpazoBaHue ydeOHOW wHpopmanuu. [loaroroBka cooOIIEHH HA TeMy IO BBIOODY:
[TpakTHYecKOe MPUMEHEHHUE IEKTPOJIH3a: padhMHUPOBAHUE, TAIbBAHOIUIACTUKA, FAJIbBAHOCTETHSI.

Pazgea 3.

CTpOCHI/le M CBOMCTBA HECOPraHnve€CKUX BECUIECTB

Tema 3.1. Knaccudu-
Kallysi, HOMEHKJIaTypa
U CTPOEHHE Heopra-
HUYECKHUX BEIICCTB

Coaep:xaHue yaeOHOI0 MaTepHaJia

[Ipeamer Heopranmueckoit xumuu. Knaccudukaruss HeopraHUYeCKUxX BemecTB. [IpocThie M CIIOXKHBIC
BeniecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCUABI, THAPOKCUbI, KUCIIOTHI, COJIN). B3anMocBs3b
HEOpPraHMYECKUX BELIECTB. ArperatrHble cocTOsiHUS BelecTBa. Kpucramnuueckue u amopdHbie Bele-
cTBa. THIBI KPUCTAIUIMYECKUX PEIIETOK (aTOMHAs, MOJEKYJsIpHas, HOHHAsI, METaJIMUecKas). 3aBUCH-
MOCTb (PM3UYECKUX CBOMCTB BEUIECTBA OT THIA KPUCTAJUIMYECKOMN peleTKU. 3aBUCUMOCTb XUMUYECKOM
AKTHBHOCTH BEILECTB OT BUJIa XMMUUYECKOM CBSI3U U THIIA KPUCTAIUIMYECKON pemeTku. [TpuunHel MHOTO-
00pa3us BEIeCTB

IIpakTH4eckoe 3ansaTHE Ne 9-10

Perienue npakTHKO—OpUEHTHPOBAHHBIX 3KCIIEPUMEHTANIBHBIX 33a4 MO TeMe: YuCThle BellecTBa U cMe-
cu. JlucriepcHbie cucteMbl Perienne mpakTHKO—OpUEHTHPOBAHHBIX SKCIIEPUMEHTAIBHBIX 3a71ad 110 TeMe:
YucThle BelecTBa U cMec. JlucnepcHble CUCTEMBbI

CamocrositesibHasi padora o0y4aromuxcs Ned
Amnanu3 1 mpeoOpazoBaHue yueOHOo# nHpopmMalmu.

Tema 3.2. dusnko-
XUMHYECKHE CBOI-
CTBa HEOPTaHUYECKHUX
BCIICCTB

Coaep:kaHue yueOHOro MaTepuaa

Metaiel. O0mue Gu3nveckre ¥ XUMUYECKHE CBOMCTBA MeTaioB. CriocoObI ToNTydeHus. 3HaUCHUE
METAJIJIOB U HEMETAJUIOB B IIPUPOJE U KU3ZHEACATEIbHOCTH YEJIOBEKa U opranu3MoB. Koppo3us merain-
JIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3aLIUTHl METAJIJIOB OT KOPPO3UU

Hemerannel. O6mue ¢pusznyeckue U XMMUUYECKUE CBOWCTBA HEMETAJJIOB. THUIHMYHBIE CBOMCTBAa HeMe-
taiuoB I[V— VII rpynn. Knaccuduxanuss 1 HoMeHKIaTypa coeAMHEHUNH HemeTaoB. KpyroBopoTsl
OMOreHHBIX IEMEHTOB B IPUPOJIE

CamocrosiTeibHas padoraNe 5

XUMHUECKUE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHMUECKUX BEIIECTB (OKCUIOB, THIPOKCHAOB, KUCIOT,
coyieit U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEUIECTB, BOJAOPOIHBIX COEIUHEHUH,
BBICIIMX OKCHUJIOB M THIPOKCHUIOB

IpakTnuyeckoe 3ansitue Nell-12

Pertennie mpakTUKO—OPHUEHTUPOBAHHBIX DKCIIEPUMEHTAJILHBIX 3a1a4 o TeMaM: "Merauiel"; "Hemeras-
9

JIBI




Tema 3.3. Unentudu-
KaIus HeopraHuyie-
CKHUX BEIIECTB

Coaep:xaHue y4eOHOI0 MaTepHAJIa

W neHTudukanys HeOPraHM4eCKUX BEUIECTB C MCIOIb30BaHUEM UX (PU3NKO-XMMHUYECKUX CBOUCTB, Xa-
paKTEepHBIX KaueCTBEHHBIX peakuuil. KauecTBeHHbIE peakiy Ha CyJb(aT-, KapOOHAT- U XJIOPUI-aHU-
OHBI, Ha KATUOH aMMOHUs

KonrtposbHas padora 1

2 cemectp (16 ax + 6 16 + 14 3 + 6 cpc)

Pa3pea 4.

CTtpoeHue 1 CBOMCTBA OPraHMYEeCKHUX BeleCTB

31

Tema 4.1. Knaccugu-
KaIusi, CTPOCHHUE U
HOMEHKJIaTypa opra-
HUYECKUX BEIIECTB

Coaep:xaHue y4eOHOI0 MaTepHaJia

[TosBieHue U pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpenMeT oprannueckoit xumuu. Mecto u
3HAUYE€HHE OPTaHUYECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOEHUE KaK MOPSAIOK COCTUHEHHs] aTOMOB B MOJIEKYJIE COIJIaCHO MX BaJICHTHOCTH.
OCHOBHbIE TOJOKEHUSI TEOPUU XMUMHUYECKOTO CTPOCHHS OpraHuyeckux coenuHenui A.M. Bytieposa.
YriaepoiHbli CKEIeT OPraHMYECKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEUIECTB OT XUMUYECKOTO CTPOE-
HUs MoseKky. 3omepus u u3oMepsl.

[Tonsitne o pynkimoHanpHOU rpynme. Pagukan. [IpuHnumel kiaccupukamuy OpraHUuIECKUX COSIUHE-
HUW. MexyHapoHas HOMEHKJIATypa U NPUHLUIIBI HOMEHKJIATYPbl OpraHU4eCKUX coequHeHui. [lons-
THe 00 a30TCOoAEpKAIINX COCTUHEHHIX, OMOJOTUYECKH aKTHBHBIX BEIIECTBax (yriieBoJax, xKupax, oe-
Kax H Ap.), BLICOKOMOJIEKYJIIPHBIX COSTMHEHUSIX (MOHOMED, TOJUMED, CTPYKTYPHOE 3BEHO)

CamocrosiTesibHasi padoTa o0yuaromuxcs Ne6

[Ton6op, ananu3 u npeodpazoBanue yueObHol mHPopmarmu. [ToaroroBka cooOICHMIT HA TEMBI IO BbI-
6opy: XKusub u nesrensHocTh A. Kekyne. XKusnp u nestensHocts W. Bepuennyca. XKusHp u aesTeis-
HocTh ®@. Bemiepa.

OK 01, OK 02,
OK 04, OK 07,
JIP 2, JIP 4,
JIP 16, JIP 23,
JIP 30

Tema 4.2. CBoiicTBa
OpPTaHUYECKUX COCIH-
HEHUU

CoaeprkaHue y4eOHOro MaTepHuaiaa

27

[IpenenpHBIC YTIEBOAOPOABI (AIKaHBI U MUKIIOANKAHBI). OCOOEHHOCTH KIAcCU(PUKALUN U HOMEHKJIIATY-
pbl, U30MepHs, GU3NYECKUe CBOMCTBA, XMMHUYECKHUE CBOWCTBA, CIIOCOOBI Moiy4yeHus. ['opeHne meraHa
KaK OJTMH U3 OCHOBHBIX HCTOYHHKOB TEIlJIa B MIPOMBIIIJICHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX YTIIEBO-
JIOPOJIOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE aJIKAHOB.

HenpenenbHble (aTKeHbI, aTKUHBI U ankaaueHbl). OCOOEHHOCTH KJIacCU(PHUKAIIUN 1 HOMEHKIATYPhl, U30-
Mepusi, GU3NIECKHUE CBOMCTBA, XMMHUECKHE CBOWCTBA, CIIOCOOBI MOMyuYeHUs. ['OpeHHe ameTusieHa Kak
MCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHHU JUISl CBApKH U PE3KH MeTasuioB. [IpakTrueckoe mpruMeHe-
HHE aJKCHOB M aJKaJUCHOB B JKEIC3HOAOPOKHOM XO3SIHUCTBE

IIpakTHueckoe 3ansaTue Nel3-14

OK 01, OK 02,
OK 04, OK 07,
JIP 2, JIP 4,
JIP 16, JIP 23,
JIP 30




Pemenue skciepuMeHTaNbHBIX 3a7a4 110 TeMe: ""CpaBHUTENbHAS XapaKTEpUCTUKA METaHa U dTaHa"

CamocrosiTeibHas padora o0y4yaromuxcs Ne7
ITonbop, aHanu3 ¥ Npeodpa3oBaHue Y4eOHON HH(POpMAaIINH.

IIpakTHyeckoe 3ansaTue Nel5-16
Pemenne skcniepruMeHTAIBHBIX 3a1a4d 1o Teme: "[lorydenne sTrieHa ¥ H3y4eHHe ero CBOMCTB"

IIpakTHyeckoe 3ansaTue Nel7-18
Penienne sKcreprMMeHTaIbLHBIX 3a7a4 0 TeMe: "AlieTrieH 1 ero roMosoru” (AJKUHBI)

Oco0enHocTH KinaccuuKaly 1 HOMEHKIIATyphl, ©30Mepus, (u3nuecKkre CBOMCTBA, XMMHUYECKHUE CBOM-
CTBa, cr1ocoObI noaydeHus. [IpuMeHeHne apeHoB U MX TOMOJIOTOB Ha MPENNPUATHSIX JKEIE3HOT0POKHO-
ro TpaHCopTa. TOKCHYHOCTh ApPOMAaTUYECKHUX YTIEBOAOPOAOB. A TOXMMUKATHL.

OnHOAaTOMHBIE CTUPTHI — KaK OCHOBA JTAKOKPACOYHBIX MAaTEPUAIOB HAXOISAIINX CBOE IPUMEHEHHUE B JKe-
JIE3HOJIOPOKHOM XO034KCTBE (Kpacka JUIsl MOKPBITUS MACCAKUPCKUX U TPY30BbIX BaroHOB; IIaCTU(UKA-
TOPHI, IPUMEHSIEMBIE B CBETO-, TEPMO-, MOPO30-, BIArOCTOWKHUX JIETAISIX MOJBIKHOTO COCTaBa M T.1.).
[IpyMeHeHre 3TUICHIJIMKONS U TJIUIEpUHA B Ka4ecTBe aHTHU(PPU30B B paiMaTOpax CUCTEM OXJIAXKIACHUS
JBUTATENIell BHYTPEHHETO CTOPaHWs; THIPABINYECKUX, TOPMO3HBIX M 3aKaJOUYHBIX XKHUIKOCTEH B IO-
JBUKHOM COCTaB€ JKEJIe3HOJIOPOKHOI0 TpaHcnopTa. [IpakTruueckoe 3HaU€HHE apOMaTUYECKUX CIIUPTOB
U WX TIPOU3BOJIHBIX B JKEJIE3HOIOPOKHOM XO3SHCTBE. Y CIIOBUS MEPEBO3KU CIIUPTOB TI0 JKEIE3HOU J10pO-
re. [IpakTuyeckoe 3Hau€HHE MHOTOATOMHBIX CIIMPTOB B KEJIE3HOAOPOKHOM X03sicTBe. [lepeBo3ka apo-
MATHYECKHX CITUPTOB IO KEJIE3HOU JIOpOre, MAPKUPOBKA TPY30B

IpakTnyeckoe 3ansiTue Nel9-20
Pemenne skcrepruMEHTaIbHBIX 3a1a4 110 Teme: "CpaBHUTENIbHAS XapaKTePUCTHKA CIIHPTOB"

OcoOeHHOCTH KJ'IaCCI/I(bI/IKaI_II/II/I W HOMCHKIJIATYPbI, U30MCPUH, (bI/ISI/I‘-IeCKI/Ie CBOIZCTBEI, XUMHUYECKHUE CBOM-
CTBa, CIIOCOOBI ITOJIYUCHMU. Mp1a KaKk COJH BBICHINX Kap6OHOBBIX KHUCJIIOT, UX MOIOHOICC HGfICTBI/IC.
CnoKHBIS B(bI/IDLI KaK IIPOMU3BOAHBIC KaD6OHOBLIX KHCJIOT.

CamocTrosiTesibHasi padoTa o0yuaommxcs: Ne8

[Ton6op, ananu3 u npeodpazoBanue yueOHoi nHpopmarmu. [TonroroBka coobueHmit Ha TeMy MO BbIOO-
py: MypaBbuHas Kuciora B Ipupoje, Hayke u mpousBozcTse. Mcropus ykcyca. IlpakTudyeckoe 3Haue-
HHUE aJbJETHJIOB M UX MPOU3BOJHBIX B JKEIE3HOAOPOKHOM X03siicTBe. IlepeBo3ka anpAeruioB MO xKe-
JIE3HOM JTopore, MapKupoBKa rpy3oB. [IpakTuueckoe 3HaueHHE KapOOHOBBIX KHCIIOT M UX IPOU3BOTHBIX
B JKEJIE3HO/I0POKHOM XO03sicTBe. [lepeBo3ka KapOOHOBBIX KHUCIOT IO JKEJIE3HOM J0pore, MapKUpOBKa
rpy30B. [IpakTiueckoe 3HaYeHUE KUPOB M X MPOM3BOAHBIX B XKEIEC3HOIOPOKHOM XO3SHCTBE.

MypaBbUHBIN anpAeru] KaKk KOMIIOHEHT OaKeIMTOBOTO JIaKa, SIBISIOIUMCS aHTUKOPPO3HOHHBIM ITOKPbI-
TUEM JUIsl BaroHOB. TEKCTOJIMT KaK OCHOBA JJIsl M3TOTOBJICHUS 3y04aThIX KOJIEC, BKJIAbIIIECH HOIINI-




HUKOB, a TAaKXKe KaK DJIEKTPOHU30JATOP. ACOOTEKCTONUT KaK KOMIIOHEHT JUIsl MU3TOTOBJICHUS TPYIIUXCS
JeTanel TUCKOB CLEIUICHUS M TOPMO3HBIX KOJIOAOK Ha JKeJe3HOAOPOXKHOM TpaHcmopTe. [IpuMenenue
alleTOHA B JKEJIE3HOJIOPOKHOM X03siiicTBe [IpriMeHeHue maBeneBoi KUCIOTHI sl OUUCTKH METaUIOB OT
P>KaBUMHBI U HAKUIIHM, B TOM YKCJE U B KOTJIaX JIOKOMOTUBOB. [lepeBo3ka U MapKUpOBKa ajabAECTUIOB U
KapOOHOBBIX KHCIIOT IO XKEJIE3HOH JIOpOre

JladopaTopHoe padora Ne 3.
"CBoiicTBa ajbJACTHIOB U KapOOHOBBIX KHUCIOT"

ByTunaueTaT Kak KOMMOHEHT neHTadTaneBblX 3aManeun, UCnonb3yemMblX ONA OKpacku nacca-
XUPCKMUX BAroHOB 1 JTOKOMOTUBOB; 3JTIEKTPOU3OJNTALUMOHHBLIX JTaKoB, NPpUMEeHAEMbIX NMpu PpeMOHTE
TAroBbIX ABuraTenen. Kupbl kak NpoAyKT MUTAHUS ¥ XUMHUYECKOE ChIpbE. 3aMeHa )KUPOB B TEXHUKE
HEIUIIEeBBIM ChIpbeM. MbINa BbICLLUMX XUPHbIX KUCNOT KakK 3aryCTUTeNnu B NacTUYeCcKNX cMmaskax,
NPUMEHSIEMbIX B Pa3fiMYHbIX MEXaHU3Max A1 CMa3ku NOALMMHUKOB, 3yb4yaTbiX KOMeC, BUHTO-
BbIX W LernHbIX nepefad, WapHUPHbIX coeauvHeHUn n Ap. CHHTETHYECKHE MOIOIIUE CPEICTBA
(CMC): moCTOMHCTBA U HEAOCTATKH.

IpakTnyeckoe 3ansitue Ne21-22
Pemenue skcrepuMeHTanbHbIX 331a4 110 Teme: "Ciioxkubie 3gupsl. XKupsl. [Tonstue o CMC"

CamocrosiTeibHas padora o0yuyaromuxcs Ne9
AHWIMHOBBIE KpacutTenu. [IpakTuyeckoe 3HaUEHHME aMUHOB M MX MPOU3BOJHBIX B YKEJIE3HOJOPOKHOM
xo3giicTBe. IlepeBo3ka aMHUHOB 10 JKEJIE3HOM JOpOoTe, MAPKUPOBKA I'PY30B.

JladopaTopHoe 3ansTHe (padora) Ned
"AMuHOKUCHOTEL. beiaku. Pacno3sHaBanue BojIoKoH"

Tema 4.3.
Wnentudukarus op-
TaHUYECKUX BEIIECTB,
WX 3HAYCHUE U MPU-
MeHEHHE B OBITOBOM U
MPOU3BOJACTBEHHOMN
JIeSITEILHOCTH YeJI0-
BEKa

Conep:kanue y4e0HOro MaTepuaJia

Ponp opranndeckoil XuMHUH B pEIIEHUH MPOOJIEM YHEPTeTHUECKON 0€301MacHOCTH, B PA3BUTUH MEIH-
LIUHbI, CO3/]aHUU HOBBIX MAaTE€PHUaJIOB, HOBbIX MCTOUHHKOB SHEPIUHU (aJIbTEPHATUBHBIE HCTOYHUKHU SHEP-
run). OnacHOCTh BO3AECHCTBHSI HAa AKUBBIE OPraHU3Mbl OPraHUYECKUX BEUIECTB OTACIBHBIX KJIaccoB (yr-
JI€BOJOPObI, CHIUPTHI, (PEHOIIBI, XJIOPOPraHUYECKUE MPOU3BOIHBIE, adbJETH/bl U Ap.), CMbICI IOKa3a-
TeJIs MIPEAEIIBHO JOIYCTUMOM KOHLEHTpauu

OK 01, OK 02,
OK 04, OK 07,
JIP 2, JIP 4,
JIP 16, JIP 23,
JIP 30

KonTpoJssnas pado-
Ta Ne 3

CTpyKTypa M CBOHCTBA OPraHUYeCKUX BellecTB

Pasnea 5.

KuneTrnyeckue u TepMOANHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKUX peaKkuui




CkopocTh Xumuye-

Coaep:xaHue y4eOHOro MaTepuasa

OK 01, OK 02,

CKHX peaiuit, TeopeTnueckoe o0yueHue OK 04, OK 07,
XUMHUYECKOE PABHO- JIP 2, JIP 4,
BecHe CKOpOCTh peakiliy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPHUPOJBI PEarupyromux BeulecTB, KOH- JIP 16, JIP 23,
LEHTpAIlMU PEearupyroIuX BEIIECTB, TEMIIEPATyphl U IUIOMIAIA PEAKIIMOHHON MOBEPXHOCTH. TeIIoBbIe JIP 30
3¢ (HeKTh XUMUYECKUX peakiuil. DK30- U SHAOTEPMHUECKUE, PEaKIIHH.
OO0paTtuMOoCTh peakiuii. XMMHYEeCKOe PAaBHOBECHE U €r0 CMEIIEHUE MO ACHCTBHEM Pa3InIHBIX (HaKTO-
POB (KOHIIEHTpAIMs PeareHTOB WM MPOIYKTOB peaKIMy, aBJIeHHe, TeMIlepaTypa) js CO3AaHUs OINTH-
MaJIbHBIX YCJIIOBHM MPOTEKaHMsI XUMHUecKuX rnporeccoB. [Ipunnmn Jle [larense
IIpakTyeckoe 3anaTue Ne23-24
Pemenue sxcriepuMeHTaIbHBIX 3a7a4 10 TeMe: "CKOpPOCTh XMMHYECKUX Peakiuid. XMMUYECKOE PaBHO-
Becue"
Pasneua 6. PacTBOpbI
Tema 6.1. Conep:xxanue yueOHOro MaTepuaJia
TonsTHE O PACTBOPAX | Tegpernyeckoe 00yUeHHe OK 01, OK 02,
PactBopenue kak (¢usnko-xumuueckuii mporecc. PactBopsl. CrocoObl MPUTOTOBICHUS PACTBOPOB. OK 04, OK 07,
PactBopuMocTb. MaccoBasi ol pacTBOpEHHOTO BeliecTBa. CMBICT MOKa3aTessi MPeesIbHO JTOMYCChI JIP 2, JIP 4,
ONPEAEIEHHBIX BELIECTB. JIP 16, JIP 23,
[TepeBo3ka pa3mUYHBIX KUIKOCTEH IO KEJIE3HOM gopore. PacTBophl, MCTIONb3yeMble B OBITOBOM, ITPOU3- JIP 30
BOJICTBEHHOM JESITEIbHOCTU YeJIOBEeKa. PacTBOPHI, MPUMEHSIEMbIE B KEJIE3HOJOPOKHOM X035IUCTBE
IMpakTnyeckoe 3ansiTue Ne25-26
Pemenne skcrepuMeHTaIbHBIX 3a1ad Mo Teme: "PacTBOpBI, HWCMONB3yeMble B OBITOBOW M TPOU3-
BOJICTBEHHOH HESITEILHOCTH YeoBeKa"
Tema 6.2. Viccneno-  (Comepsxanue yaeGHOTo MaTepuasia
BaHME CBOHCTB JlaGopaTopnasi pa6ora Ne 5. OK 01, OK 02,
pacTBOpOB «ITpuroroBiieHrE PaCTBOPOBY. OK 04, OK 07,
ITpuroTtoBiaeHre pacTBOPOB 33aJaHHOW (MaccoBOM, %) KOHLIEHTpALUHU (C IPAKTUKO-OPUEHTUPOBAHHBIMU JIP 2, JIP 4,
BOITPOCAMHM) U OIIPEICIICHHUE CPEIbl BOAHBIX PACTBOPOB. JIP 16, JIP 23,
Pemenne 3a1a4 Ha NPUTOTOBJICHUES PACTBOPOB JIP 30

IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COIep:KaHNe (coepsKaHnne MPHKJIATHOT0 MOTYJIsI)

Pasznen 7.

XuMmus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKA

XuMmus B ObITY U

Conep:kaHue y4e0OHOTr0o MaTepuaJia




IIPOU3BOACTBEHHOMN
JEATEIIBHOCTH YeII0-
BEKa

TeopeaneCKoe oﬁvqeﬂne

Hoselimme 1O0CTHKEHHUsSI XUMUYECKONH HAYKH M XUMMUYECKON TeXHOJIOrMU. Poib Xumuu B obecrieueHun
AKOJIOTMYECKOM, SHEPreTUYEeCKON U MUILEBOI 0€30M1acCHOCTH, pa3BUTHH MeIuIMHbL. [IpaBuna noucka u
aHaJIM3a XUMHUYECKOW MH(POPMALIUU U3 pa3IMYHbIX HCTOYHUKOB (Hay4Has ¥ yueOHO-HayuyHas JTUTepa-
Typa, CpeACTBa MacCcoBOM nH(popmaruu, cetb MaTEpHET)

CamocrositeibHas padora ody4yarommuxcs Nel0
CocraBnenue ypaBHeHI/Iﬁ XUMHNYCCKUX peaKm/Iﬁ C YJAaCTUEM IPOCTBIX U CIIOKHBIX OPraHMYCCKUX BCIICCTB:

OK 01, OK 02,
OK 04, OK 07,
JIP 2, JIP 4,
JIP 16, JIP 23,
JIP 30

2
MpeAETbHBIX U HEMPEIeNbHBIX YIIIEBOJIOPOAOB, APOMATUIYECKUX YTIIEBOJIOPOJOB, KUCIOPOACOAEpKAIUX U
X IPOUXBOAHBIX.
Hrorosoe 3ansitue B popme nuddepeHIuPoOBAHHOIO 3a4eTa 2
Bcero 72




JIOT

3. YCJIOBUS PEAJIM3AIIAU ITIPOT'PAMMBI YYEBHOM JJUCHUILJIUHBI
3.1 TpeOoBaHusi K MUHUMAJBHOMY MATEPHAJBbHO-TEXHUYECKOMY 00ecre4eHH 0

[Iporpamma TUCHMIUIMHBI pean3yeTcs B y4eOHOH ayUTOPUH sl IPOBEICHUS 3aHATUH BCeX
BUJIOB, IIPEyCMOTPEHHBIX 00pa30BaTeIbHOM MIPOrpaMMOM, B TOM YHCIIE JUIS TPYIIOBBIX U UHIUBU-
JIyaJIbHBIX KOHCYJIBTALMH, TEKYIErO0 KOHTPOJI U IPOMEKYTOYHON aTTEeCTalluu

O6opynoBanue yueOHOTo KabuHeTa!
- KOMIUICKT yueOHOW MeOenu 11 pernoaaBaTes;
- KOMITJIEKTHI Y4eOHOM MeOenu i 00yqaroImuxcs;
TexHudeckue cpencTBa 00yUeHUs: SKpaH MePEHOCHOM, MPOSKTOP MePEHOCHOM
Y4eOHO-HAISTHBIE TOCOOUS - KOMIUICKT MPE3eHTAIui
Y4eOHO-METOIMYECKHE MaTePUaIbI

JlabGopaTopust « XuUMHsI»
O6opynoBanue yueOHOTo KabuHeTa!
- KOMIUICKT yueOHOW MeOenu I pernoaaBaTes;
- KOMILJIEKTHI Y4eOHOM MeOenu i 00yqaromuxcs;
Texaudeckue cpencTBa 00yUeHUs: KOMIBIOTEP, TPOSKTOP MEPEHOCHOH, SKpaH MEPEHOCHOM
Y4eOHO-HATIATHBIE TOCOOUS - KOMIUIEKT MPE3CHTAIUH.
Y4eOHo-MeToAnYeCKre MaTepraibl
KoMIUIeKT miakaToB XUMHUKOB
JlabopaTopHoe o0opyI0BaHuE
JleMOHCTpalMOHHBIE MaTePUATTBI

Ta6n1/1ua «Hepnozmqecxas[ CHUCTEMAa XUMHUYCCKHUX 3JICMCHTOB MeHﬂeneeBa»;

Tabnuua «PacTBOPUMOCTD COJEH, KUCIOT U OCHOBaHUI

IIpu mM3y4eHuum NUCHHMILVIMHBI B GopMaTe 3J1eKTPOHHOr0 00y4eHHsI ¢ MCIOJb30BaHHEM

HeorpannuenHast BO3MOXKHOCTb J1ocTymna, ooydatonierocs k YMOC u3 mo0oii TOUKH, B KOTO-
poiif uMmeercs JocTyn K MHGOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHON cetn «/HTepHeT» (manee - ceThb
«MHTEepHeT»), KaK Ha TEPPUTOPHH OPraHU3aLUMH, TaK U BHE €€.

3.2. UndopmanuonHoe odecrniedyeHne peajan3auuu NPporpaMmbl
IlepeyeHb pekoMeHAyeMbIX Y4eOHbIX M3aHUI, TOMOJHUTEJIbHOH JuTepatypsl UHTep-
HET-pecypcoB, 0a3bl JAHHBIX OM0IHMOTEeYHOTO GOoHAA:

3.2.1.0cHOBHBIC HCTOYHUKM:

| I'. E. Pymsuruc, | Xumus:  06a30Bbiii  ypo- | MockBa:  [IpocBemenue, | [D1eKTpOHHBII
®. I'. Oenba- | BeHb: 2024. - 336 c. Pexum no- | pecypc]
MaH. CTyma:
https://e.lanbook.com/boo
k/408677
2 AndunorenoBa | Xumus: y4eOHHK W Tpak- | MockBa :  M3gaTenbcTBO | [DNEKTPOHHBIN
. B., badbkoB A. | TukyMm [1s cpeqHero npo- | FOpaiir, 2023. — 291 c. | pecypc]
B., TlonkoB B. | deccuonanpHoro o06pa3zo- | pexum JOCTY-
A. BaHUs 2-€ W3[., UCHp. U | ma: https://urait.ru/bc
JIOTI. ode/513807
3 Huxonbckuit A. | Xumu : yueOHUK U mipak- | MockBa : 3parenbcTBo [DneKTpOHHBIN
b., CyBopoB A. | TukyMm jjisg cpegnero npo- | FOpaiit, 2023. — 507 ¢. — | pecypc]



https://e.lanbook.com/book/408677
https://e.lanbook.com/book/408677
https://urait.ru/bcode/513807
https://urait.ru/bcode/513807

deccuonanpHOTO 00pazo-
BaHUs — 2-€ u3J., nepe-
pab. u gon

(ITpoeccuonanbroe 06-
pa3oBaHME). PEKUM JOCTY-
na:
https://urait.ru/bcode/5135
37

3.2.2.Jlon0THUTEIbHbIE HCTOYHHKHU:

https://urait.ru/bcode/5120
22

®dagees I'.'H XUMHUA. 3agaunuk : | MockBa :  M3gatenbcTBO | [DNEKTPOHHBIN
yuebnoe mocobue qms | FOpaiit, 2023. — 236 c. pecypc]
cpenHero  mpodeccuo- | pexum JIOCTYyIa:
HaJBLHOTO 00pa30BaHMS https://urait.ru/bcode/5130
91
Pocun U. B., To- | Xumusa. YueOHuk u 3a- | MockBa: M3marenbcTBO | [DIEKTPOHHBIN
muna JI. JI., Co- | maunuk : 1us cpennero | FOpaiit, 2023. — 420 c. — | pecypc]
noBweB C. H. npodeccuonanbHoro 00- | (IIpodeccuonansuoe 006-
pa3oBaHUs pazoBanue). Pexxum  10-
cTyma:

3.2.3.1lepuoanyeckue U3IaHNus:
He npeaxycMoTpeHsl

3.2.4.Ilepeuyenn npogeccHOHAIBHBIX 023 JaHHBIX U HHGOPMALMOHHBIX CIIPABOYHBIX CH-

CTEM:

He npexycMoTpeHbI
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https://urait.ru/bcode/513537
https://urait.ru/bcode/513537
https://urait.ru/bcode/513091
https://urait.ru/bcode/513091
https://urait.ru/bcode/512022
https://urait.ru/bcode/512022

4 KOHTPO.JIb M1 OIIEHKA PE3YJIbTATOB OCBOEHHWS YYEFHOM TUCIUTIJIAHBI
KoHTpomb 1 o1eHKa pe3yabTaToB OCBOSHHS 00111€00pa30BaTebHON AUCIUILTUHBI PAaCKPbIBa-

IOTCS Yepe3 AMCUUILUIMHAPHBIC Pe3yJIbTaThl, HANIPABJICHHbBIC HAa (hopMUpOBaHHE OOIUX U MPOdheccHo-
HaJIbHBIX KOMIIETEHIIUH 110 pa3zienaM U TeMaM COJepKaHus y4eOHOTro MaTepuana.

[TpomexxyTounas arrectanus B hopme auddepeHmpoBaHHOro 3a4éta (2 cemectp)

Oo6mue komnerenuuu (OK), Pasznena/Tema THun oeHoYHBIX
JIMYHOCTHBIE pe3yabTaTsl (JIP) MepOnpPHSATHI
OK 01. Beibupats crioco0s! pemie-| P1: Tema 1.1 .
N - YCTHBIN 0O1IIPOC;
HUS 33124 IpodeccuoHanbHoM ne-| P2: Tema 2.1, Tema 2.2
ATEIbHOCTU IPUMEHUTEIBHOK P3: Tema 3.1 - 3a/1a4y Ha COCTaBJIICHHUE
Pa3TMIHBIM KOHTCKCTAM P4: Tema 4.1, Tema 4.2, Tema 4.3 | XMMUHUECKHX Gopmy;
P5: Tema 5.1 - 3agaHus Ha UCIOIb30Ba-
P6: Tema 6.1 HUS XUMHUYECKOU CUMBOJIH-
P7: Tema 7.1 KM ¥ Ha3BaHWUI COeTUHEHUH
110 HOMEHKJIAType MEXIy-
HapOJIHOTO COI03a TEOPETH-
YECKOM U IPUKIATHON XU-
MHH U TPUBUAJILHBIX Ha3Ba-
HHUH JJIS1 COCTABICHUS XHU-
Mudeckux popmy;
- 3acnymmBaHue cooOlie-
HHUH U OLIEHKA UX MOJATOTOB-
KU,
- Pe3ynbTaT BRINOIHEHUS
BHEAYIUTOPHBIX CAMOCTOSI-
TENBHBIX PaboT;
- PesynbTaT BRIMOTHEHUS
MPaKTUYECKOU pabOTHI;
-ITpakTHKO-OpUEHTUPOBAH-
HbIE 3aaHUs;
- [lon6op, ananmu3 u npeod-
pazoBanue yueOHoi nH)pop-
Malliu
OK 02. Mcnonb3oBaTh COBpe- P1: Tema 1.1 - YCTHBIN 0npocC
MEHHBIE CPEJICTBA IMOMCKa, aHa- P2: Tema 2.1
- 3acioymmBaHue cooOlie-
JIN3a U UHTEPIIpEeTAid HHPOP- )
puperanu WHPOP- | p3: Tema 3.1, Tema 3.2, y
MaIuu 1 UH(POpMaIIMOHHBIC TEX- Tema 3.3 HHAM U OLICHKA UX MOATOTOB-
HOJIOTHH 1JIA BEIIIOJIHECHUA 3a1a4 KU,
A - o P4: Tema 4.1, Tema 4.2, ’
podeCCHOHAIBHON JeSATETHHO- T 43
CTH ema 4. - 3aJaHUs Ha UCIIOJIB30BaHU
P5: Tema 5.1 XUMHYECKON CUMBOJIMKU U
P6: Tema 6.1 Ha3BaHUU COEAUHEHUI IO
P7: Tema 7.1

HOMEHKJIAType MEXKAyHapoI-
HOTO COI03a TEOPETUUYECKON

Y IPUKJIAJHOW XUMUU U TPH-
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BUAJILHBIX HA3BaHUU JUJIS CO-
CTaBJICHHUS] XUMUIECKHUX (HOp-
MY,

- PesynbTaT BBIMIOIHEHUS
BHEAyIUTOPHBIX CAMOCTOSI-
TEJTBHBIX PadoT

- PesynbraT BhIMONTHEHUS
MPaKTUYECKON paboTHI;

-1 IpakTUKO-OpUEHTUPOBAH-
HBIC 3aJJaHUs;

- [Ton6op, ananmu3 u mpeood-
pa3oBaHue yueOHOH HHDOP-
Maru

OK 04. D¢ddexTuBHO B3auMo1eii-
CTBOBaTh U PabOTATHB KOJUICKTH-
BE 1 KOMaH]Ie

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN OnpocC

- 3acioymmBaHue cooOlie-
HUIA ¥ OLIEHKA UX MOJrOTOB-
KU,

- 3a/1aHns Ha MCTIIOJIb30BaHUS
XUMHYECKOM CUMBOJIMKU U
Ha3BaHUM COCIUHCHUI 1O
HOMEHKJIATyPE MEXIyHAPOI-
HOI'O COK03a TEOPETUYECKON
Y IPUKJIaAHON XUMUU U TPHU-
BUAJILHBIX Ha3BaHWH JJISI CO-
CTaBJICHUS XUMHUYECKUX (HOp-
MY,

- Pe3ynpraT BEIMOTHEHNS
BHEAYIUTOPHBIX CAMOCTOSI-
TEJIbHBIX paboT

- PesynpTaT BBINIONIHEHUS
MPAKTUYECKON padOThI;

- PesynbraT BEITIOTHEHUS
mabopaTopHOM PabOTHI;

-1 IpakTUKO-OpHEHTHPOBAH-
HBIC 3a/IaHUS;

- [TonGop, anamu3 u mpeood-

paszoBaHue yueObHou nHpop-
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Malluul

OK 07. CopeiicTBOBaThH COXpa-
HEHUIO OKPYXKAIOLIEH CPEbI,
pecypcocOepexeHuIo, TprumMe-
HSTH 3HAHUS 00 U3MEHEHUUN
KJIUMATa, IPUHIUIIBI OepexITH-
BOT'O MPOU3BOJICTBA, Y Dek-
TUBHO JICWCTBOBATh B UPE3BbI-
YalHbIX CUTyaLUsIX

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3
P7: Tema 7.1

-IIpakTHKO-OpHEHTHPOBAH-
HBIE 3a/IaHUS;

- [Ton6op, ananmu3 u nmpeood-
pa3oBaHue yueOHOI HHDOP-
Malnu;

SHEPEYEHDb UCIIOJIB3YEMbIX METOJOB OBYYHEHUSA

5.1 IlaccuBHBIE: ONPOC, PENPOAYKTUBHBIE YIPAXKHEHUS 10 3aKPEIJICHUIO0 U OTpabOTKE H3Yy-

YCHHOI'O MaTcpuajia

5.2 AKTHBHBIC U UHTEPAKTHUBHBIC: IBPUCTUUECKUE OECeNbl, JUCKYCCUHU, KPYTIbIA CTOJ, Tpe-

3CHTalud, BAKTOpPHWHA, KBECT.
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