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1. O0mas xapakTepucTUKa padouyeid mporpaMMbl 0011e00pa3oBaTeJIbHOM
TUCHUILTHHBI « XHUMMA»

1.1. Mecto AMCUMIUIMHBI B  CTPYKTYpe OCHOBHOM NPO(ecCHOHATBHOMI
o0pa3oBaTeIbHOM NPOrPaMMBbI

Oo01eoOpa3oBaTenbHasl IUCHUIUIMHA «XUMHUSD) SIBISIETCA 0053aTE€IbHONW YaCThIO
0011e00pa30BaTEIbHOTO IUKJIA 00pa30BaTENbHOM MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cnenmansHocT 36.02.01 Berepunapus.

1.2. Heau u muianHupyemble pe3yJbTaThl 0CBOCHUS AU CHUIIIUHBI
1.2.1. lean u 3agaumn JUCUUIJIMHBI

®opmupoBanue y O0OydYaIOMIUXCS XUMHUYECKON COCTABIAIONIEH €CTeCTBEHHO-
HAay4YHOM KapTHHBI MHpPAa KaK OCHOBBI NPHUHATHS pEUICHUHM B JKU3HECHHBIX U
IIPOU3BOJICTBEHHBIX CUTYALMSIX, OTBETCTBEHHOI'O ITOBEJAECHUS B IIPUPOJHON cpee.

3agaum JMCUMILINHBIL:

1) cdopMupoBaTh NOHMMAHHE 3aKOHOMEPHOCTEM MPOTEKAHMUSI XUMHUYECKHX
IIPOILIECCOB U SABJICHUM B OKPYXAIOWIEH Cpene, LEJIOCTHOM HAYYHOM KApTHHBI MHPA,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS MPOBOJUTH pPACUETHI IO XUMHUYECKUM (opMmynam U
YPaBHEHUSIM XUMHUYECKHUX DPEAKLUMUH, IUIAHUPOBATh U MHTEPIPETHUPOBATH PE3YJIbTATHI
XUMHYECKUX 3KCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM NPOBEACHHUS XUMHUYECKHX 3KCIIEPUMEHTAJIbHBIX
UCCIIEJOBaHUI C COONIOJICHUEM MpaBUil OE30MacHOrO OOpalleHHs C BEUIECTBAMH U
71a00paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS aHAJIM3UPOBAThH, OLICHUBATh, IPOBEPATH HA JTOCTOBEPHOCTH U
0000111aTh HHPOPMALIMIO XUMUUYECKOTO XapaKkTepa U3 Pa3INdHbIX HCTOYHUKOB;

5) copmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCEACTBUS CBOEH NIEATEIbHOCTH U
XUMHUYECKUX MPUPOTHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh MOHMMAHKWE 3HAYMMOCTH JOCTH)KEHUH XMMHUYECKONW HAyKH U
TEXHOJIOTHH JIsl pa3BUTHS COLIMATILHON U POM3BOACTBEHHOM cep.

1.2.2. Ilinanupyemsie pe3yJbTAaThl OCBOCHUS Y4eOHOI0 Ipeamera

OcBoeHHne coaepkaHuss ydeOHOro mpeamera «XHMHS»  OOecleunBaeT

JOCTHKEHHE 00YYaIOIMMHUCS CIEAYIOMIMX JUYHOCTHBIX PE3yIbTaTOB:

JIP1 | I'paxknaHckoe BOCIIUTaHHE:

- c(OpPMHUPOBAHHOCTb TPAKIAHCKOM TO3UIMM OOy4alomerocss Kak akKTHUBHOTO H
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOr0 O0IECTBa;

- OCO3HaHHME CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, YyBakK€HHE 3aKOHA M
IIPaBOIIOPS KA,

- TPUHATHE TPAJUIUOHHBIX HAIlMOHAJIBHBIX, OOIEYETOBEYECKHX TI'yMaHHUCTUYECKUX U
ACMOKPATUYCCKUX HGHHOCTefI;

- TOTOBHOCTh NPOTHBOCTOSITh HAEOJIOTHM HKCTPEMM3Ma, HaIMOHAIM3Ma, KceHodobuwu,




JIMCKPUMUHALIIH IO COLMATIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM NIPH3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JIESTENbHOCTh B MHTEpecax IpakIaHCKOro oOIIecTBa,
y4acTBOBaTh B CaMOYIIPAaBICHUH B OO0IIE0Opa30BaTEIbHOM OpraHM3alMd W JETCKO-
FOHOILIECKUX OpPTraHU3aIUsIX;

- yYMEHHE B3aMMOJICWCTBOBATh C COIMAJIbHBIMH HMHCTHTYTAaMH B COOTBETCTBUH C UX
(GYHKIMSMU ¥ Ha3HAYCHUEM;

- TOTOBHOCTh K T'YMaHUTAPHOH U BOJIOHTEPCKOH AEATEIHHOCTH;

JIP 2 | IlarpnoTH4YecKkoe BOCIIUTAHUE:
- ¢(hOpMUPOBAHHOCTh POCCUMCKON TPakIaHCKON UJIEHTUYHOCTH, NATPUOTU3MA, YBAKEHUS K
CBOEMY HapoOJy, 4yBCTBAa OTBETCTBEHHOCTH mepen PoauHoOM, ropnocty 3a cBOM Kpau, CBOKO
Ponuny, cBOW SI3bIK U KyJbTYpy, NPOLLIOE M HACTOSIIEE MHOTOHAI[MOHAIBHOIO Hapoaa
Poccuu;
- IEHHOCTHOE OTHOLIEHUE K FOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHUYECKOMY U HPUPOJHOMY
HaCJIEUI0, MaMATHUKAM, TpaaulusaM HaponoB Poccum, noctmwkenusMm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYJIE;
- uzeitHas yOe)KIeHHOCTb, TOTOBHOCTh K CIY)KEHHUIO M 3amuTe OTeyecTBa, OTBETCTBEHHOCTD
3a ero Cyan0y;

JIP3 | JIlyxoBHO-HPaBCTBEHHOE BOCIIUTAHUE:
- OCO3HAHHE TYXOBHBIX [IEHHOCTEW POCCUICKOIO HAPOJA;
- chopMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TTOBE/ICHUS;
- CITOCOOHOCTD OIICHWBATh CUTYAIIIO U IPUHIMATh OCO3HAHHBIEC PEIICHHS, OPUEHTHPYSCH HA
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;
- OCO3HAaHME JUYHOI'O BKJIa/1a B IOCTPOCHUE YCTOMYUBOIO OYyIIEero;
- OTBETCTBEHHOE OTHOIIECHHE K CBOMM POAUTENSAM U (HIIK) APYTUM UJIEHAM CEMbH, CO3aHUIO
CEMbHM Ha OCHOBE OCO3HAHHOI'O MPHUHATHSA LIEHHOCTEH CEMEWHOW JKU3HU B COOTBETCTBUHU C
TpaguuusiMu HaposoB Poccuu;

JIP 4 | DcreTHyeckoe BOCIUTAHME:
- ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOUYAs SCTETUKY ObITA, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA U OOIIIECTBEHHBIX OTHOIICHHIA;
- CIIOCOOHOCTH BOCITPUHUMATDH Pa3IMUHbIC BUJIBI HCKYCCTBA, TPAJAULIUU U TBOPUECTBO CBOETO
U APYTUX HApOJ0B, OIIYIIATh SMOLIMOHAIBHOE BO3ACHCTBUE UCKYCCTBA,
- YOeXJIEHHOCTh B 3HAQYUMOCTH JJISl JIMYHOCTU U OOIIECTBA OTEYECTBEHHOI'O U MHPOBOIO
UCKYCCTBA, STHUYECKUX KYJIBTYPHBIX TPAJAULUN U HAPOJHOTO TBOPUECTBA;
- TOTOBHOCTh K CaMOBBIPQXEHHMIO B DPa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE IPOSBIATH
KauecTBa TBOPYECKON JIMYHOCTH;

JIPS | ®dusnyeckoe BOCIMTAHUE:
- ¢(hOpMUPOBAHHOCTH 3/I0POBOT0 M 6€30MacHOro 00pa3a *KHU3HU, OTBETCTBEHHOI'O OTHOLIEHUS
K CBOEMY 3/I0pOBbIO;
- ToTpeOHOCTh B (PU3MUYECKOM  COBEPLICHCTBOBAHMH,  3aHATUSAX  CIIOPTHUBHO-
0310POBUTEIBHOMN JESTETbHOCTHIO;
- aKTMBHOE HETIPUATHE BPEIHBIX MPUBBIUEK U MHBIX (JOPM MPUUMHEHUS Bpela (PU3NYecKoMy
1 ICUXUYECKOMY 3/I0POBBIO;

JIP 6 | TpynoBoe BociuTaHue:

- TOTOBHOCTb K TPYZy, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00He;

- TOTOBHOCTh K aKTUBHOH JIESITEITHHOCTH TEXHOJIOTMYECKON U COIMAIbHON HAIPaBICHHOCTH,

CMOCOOHOCTh MHMILIMUPOBATh, IUIAHUPOBATh M  CAMOCTOSITEIBHO BBIMOJHATH — TaKylo

TesITeTbHOCTD;,

- MHTEpeC K pa3lu4HbIM cdepaM Mpo(dhecCHOHAIBHOW NeATeIbHOCTH, YMEHHE COBEpILIATh

OCO3HAHHBIN BBIOOP Oyaymield mpodeccud U peaTn30BBIBaTH COOCTBEHHBIE KU3HECHHBIC

TUJTaHBI;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BAHUIO HA MPOTSKEHUH BCEH
KHU3HH;




JIP 7

IKOJOrHYeCcKoe BOCIIUTAHUE:

- c(hopMHUPOBAaHHOCTH JKOJOTMYECKOW KYNbTYphl, IOHHMAHHE BIUSHUS COLHAIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSIHME IPUPOJHOM M COLUAIBHON CpeAbl, OCO3HAHME
r1100aJIbHOTO XapaKTepa 3KOJIOTHYECKUX IPooIeM;

- IJJAaHMPOBAaHUE M OCYILECTBICHUE IEHCTBUH B OKPYKAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIeN YCTOMYMBOTO Pa3BUTHS YEII0OBEYECTBA;

- aKTUBHOE HENPUATHE ACUCTBUN, IPUHOCSIINX BPEJ OKPYKAIOILEH Cpele;

- yMEHHEe  TPOTHO3MPOBATh  HEOJATONpPUATHBIE  HKOJIOTMYECKHE  IOCIEICTBUS
IIPEAIPUHUMAEMBIX JE€HCTBUH, IPENOTBPAILATD UX;

- paClIMPEHME ONBITA ACSITEIBHOCTH SKOJIOTMYECKON HAIIPaBICHHOCTH;

JIP8 | IleHHOCTH HAYYHOI'0 O3HAHMSA:
- c(hopMUPOBAaHHOCTb MMPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd M OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHAJOre KYIbTYP,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUDE;
- COBEPILICHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKON KYJIBTYPBI KAK CPEICTBA B3aUMOJCUCTBUSA
MEXy JIFOIbMU U IIO3HAHMS MUPA;
- OCO3HAHME LIEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTH OCYILIECTBIISTH IPOCKTHYIO U
HCCJIEIOBATEIBCKYIO ACSITEIBHOCTh MHIMBUYAIbHO U B IPYIIIE.

OcBocHue COACPKaHUA y‘l€6HOFO npcamMcTa «XUMU» o0OecIreynBaeT

JOCTHXKCHUC O6y‘IaI-OIHI/IMHCSI ciacayromux MCTAIIpCAMCTHBIX PC3YJIbTATOB:

OBnaueHne YHUBEPCAJbHBIMH y‘leﬁﬂbIMl/I MMOo3HaABaTEJIbHbBIMU HEﬁCTBHHMH:

MP 1

a) bazoevie 102uyuecKue 0elucmeus:

- CaMOCTOATENIbHO (QOPMYIHPOBATh W aAKTyaJIM3UpPOBaTh NpoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS AJI CpPAaBHEHUS, KJIacCU(PUKALIUN
1 0000IIIEeHH;

- ONIPECIIATH LIEJIN ASATEIHHOCTH, 3a/1aBaTh MapaMETPhl M KPUTEPHUH UX JTOCTHIKCHHS;

- BBIIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

BHOCUTb KOPPEKTUBBI B IESATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YNIHTATOB LIEJISIM,

- OIIEHUBATh PUCKH TOCIEACTBUMN JIEATEIHHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPOo0IIeM;

MP 2

0) 6azoevle uccnedosamebcKue 0CUCMEUs:

- BJaJIeTh HABBIKAMU y4EOHO-UCCIIEIOBATEIBCKON U MPOEKTHOW AEATeThbHOCTH, HaBBIKAMU
paspetnieHus npoodiem;

- CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIFHOMY TIOMCKY METOJOB pEeIlleHuUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3INYHBIX METO/I0B IMO3HAHUS;

- OBJQJICHUE BUJAMU JEITEIBHOCTU MO MOJIYYEHUIO HOBOTO 3HAHMS, €r0 MHTEpIIpPETAIUH,
npeoOpa30BaHUI0 U MPUMEHEHHUIO B Pa3IMUHBIX yYEOHBIX CHUTYyallUsX, B TOM YHCJE TMpHU
CO3aHUH YUEOHBIX U COIIMAIbHBIX TPOEKTOB;

- ¢GOopMHpOBaHME HAYYHOTO THIA MBIIUICHUS, BJIAJICHHE HAY4YHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSAMHU U METOJAMU;

- CTaBUTHh U (POPMYNIHPOBATH COOCTBEHHBIC 3a7a4ll B 00pa30BATENbHOW NESITEIBHOCTH M
JKU3HEHHBIX CUTYalLMSIX;

- BBIBIISATh NPUYUHHO-CJICICTBEHHBIC CBS3M W aKTyaJIM3UPOBATh 3a/lady, BBIJIBUTAThH
TUIIOTE3y €€ PEeIICHMs, HaXOAUTh apryMEHTHI JJIsi JI0Ka3aTeIbCTBA CBOUX YTBEP)KICHHM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

- aHAJIM3UPOBATH MOJYUYEHHBIE B XOJI€ PEILICHUS 3a7a4l Pe3yiIbTaThl, KPUTUUECKH OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

- TaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

- pa3pabaThIBaTh IJIAH PEHICHUs MPOOIEMBI C YIETOM aHaJIu3a UMEIOIINXCS MaTEPHATbHBIX




¥ HEMaTepUAITbHBIX PECYPCOB;
- OCYHICCTBJIATH HeHeHaHpaBHeHHBIfI IMOUCK IICpCHOCAa CpCACTB U CHOCOGOB HeﬁCTBHH B
poeCCHOHAIBHYIO CPEeNy;

- yYMETh TEpPEHOCHTHh 3HAHWS B TIO3HABATEIBHYKD H MPAKTUYSCKYHO 00JIacTu
KHU3HEICATECILHOCTH;

- YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00J1acTell;

- BBIJIBUTATh HOBBIC UJICH, TIPE/IaraTh OPUTHHAIIBHBIC ITOIXO0/Ibl ¥ PEIICHHS,

- CTaBUTH HpO6JIeMBI 1 3aa4u, JOMYCKAIHUEC AJIbTCPHATUBHBIC PCIICHU A,

MP 3 | ¢) paboma c ungpopmayueii:
- BJIAQAETh HABBIKAMU TMOJy4YeHHUS WHPOPMAMK U3 HMCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIISCTBIATh TOWCK, AHAINW3, CUCTEMATHU3AIMI0 W HWHTEPIPETAIUIO
uH(pOpMaIUK pa3TuYHBIX BUIOB U (OPM MPEACTaBICHUS;
- CO3/1aBaTh TEKCTHI B PA3IMUHBIX (hopMaTax ¢ y4eTOM Ha3HauYeHUS WHPOPMAIUU U [EIeBON
ayIUTOPHUH, BRIOUpask ONTUMAIBHYIO (OPMY IIPEICTABICHUS M BU3YAIH3allUH;
- OIICHWBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh MH(OPMAIIUU, €€ COOTBETCTBUE TMPABOBHIM U
MOPAJIbHO-3TUHYECKUM HOPMaM;
- HCIOJB30BaTh CpPEACTBA HWH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHMH B
pEeIICHHH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHU3alMOHHBIX 33/1a4 ¢ COOIIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH OE30MaCHOCTHU, THUTHEHBI, pecypcocOepeKeHus,
MPABOBBIX W ATHYECKUX HOPM, HOPM MH(DOPMAIIMOHHOW 0€30TIaCHOCTH;
- BIAJETh HAaBbIKAMHU pACIIO3HABAaHUS W 3allMThl HMH(POpManuu, HWHPOPMAITMOHHOMN
0€30MMacCHOCTH JTUIHOCTH.
OBRJ1ajieHHe YHUBEPCAJILHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMH:

MP4 | a) obwenue:
- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;
- pacmo3HaBaTh HeBEpOaJIbHBIC CpPEJICTBA OOIICHUS, IMOHMMAaTh 3HAYCHHE COIMATIbHBIX
3HAKOB, PACIIO3HABATH MPEANOCHIIKYA KOHMIMKTHBIX CUTYAIlM U CMSATYATh KOH(QIHKTHL;
- BJIAJICTh PA3IUYHBIMH CIIOCOOAMH OOIIICHUS U B3aMMOJICUCTBUS;
- aprYMEHTHPOBAHHO BECTH JIUAJIOT, YMETh CMSIT4aTh KOH(DIUKTHBIC CUTYAIIUH;
- pa3BepHYTO W JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHHUEM S3BIKOBBIX
CPEJICTB;

MPS | 6) coemecmnasn oesmenvhocmos:
- MIOHUMATh U UCIIOJIL30BaTh MPEUMYIIECTBA KOMAH/HON ¥ WHIUBUIYATBHON PaOOTHI;
- BBIOMpATh TEMaTUKy U METOJbI COBMECTHBIX NEHCTBUI C y4yeTOM OOIIMX HWHTEPECOB U
BO3MOJKHOCTEH Ka)KJ0ro ujeHa KOJUICKTHBA;
- TpPUHUMATh 1EIH COBMECTHOW JeATEIbHOCTH, OPTaHM30BBIBATH M KOOPAWHHUPOBATH
JEHCTBUS MO €€ JOCTHIKCHHIO: COCTABIIAThH IUIAH JICHCTBHM, paclpelessTh POIH C YUETOM
MHEHUH Y4aCTHUKOB 00CYXJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;
- OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KKJOTO YYaCTHUKA KOMaHJBI B OOIIUH pe3ysbTar
1o pa3paboTaHHBIM KPUTEPUSIM;
- TpeJyIaraTh HOBBIC TMPOCKTHI, OIEHUBATH HJEH C IO3WUIMH HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
- KOOPJAWHHUPOBATh U BBHINIOJNHATH pabOTy B YCIOBUSAX pPEATBLHOT0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
- OCYIISCTBJIATH ITO3UTUBHOE CTPATETHYECKOE IIOBEICHUE B PA3IMYHBIX CHTYAIHsX,
MPOSIBIISATE TBOPYECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM.
OBRJ1ajieHHe YHUBEPCAJILHBIMH PEryJsiTHBHBIMU I CTBUSIMM:

MP 6 | a) camoopzanuzayus:

- CaMOCTOSITEJIbHO OCYIIECTBIIATH MO3HABATEIbHYIO JI€ATEIbHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BaTENbHOU JEATEIBHOCTH M
JKU3HEHHBIX CUTYaLMsIX;

- CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIISHHs MPOOJIEMBbl C YU€TOM MMEIOLIUXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEJIIOYTEHU;




- 1aBaTh OLIEHKY HOBBIM CUTYalUsM;

- pacUIMpATh paMKH Y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUH;

- ZIenaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;
OLICHUBATh IPHOOPETEHHBIN OIIBIT;

- CIIO0COOCTBOBATh (POPMUPOBAHUIO M IPOSIBICHUIO LIMPOKON 3PYAULIMU B pa3HbIX 00acTsAX
3HaHMUH, HOCTOSTHHO NOBBINIATh CBOM 00Pa30BaTEIbHBIN U KYJIBTYPHBIN YPOBEHb;

MP 7

0) camoKoHmpob:

- J1aBaTh OIICHKY HOBBIM CHTYAIMsIM, BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTH, OICHUBATh
COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

- BJIAJICTh HABBIKAMH TO3HABATEIILHOU pe(IeKCHH KaK OCO3HAHMS COBEPIIACMBIX JCHCTBHIMA
N MBICJIMTCIIBHBIX MTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/If/’I;

- UCTIOJIB30BATh MPUEMBI peIICKCHUU JIJISl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PELICHHUS;

- YMCTb OLICHUBATHb PUCKU U CBOCBPCMCHHO NPUHUMAThL PCUICHUS 110 X CHUKCHUIO,

MP 8

6) IMOUUOHANLHBLIL UHMETIEKN, NPEeONOIazZalowuil ChopMUpoOBaAHHOCHIb:

- CaMOCO3HAHUs, BKJIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIIBHOE COCTOSIHUE,
BUJICTh HAIpPaBJICHUS Pa3BUTHUS COOCTBEHHOM 3MOIMOHAIBLHOM cephl, OBITh YBEPCHHBIM B
cebe;

- caMOoperyJIMpoOBaHus, BKJIIOYAIOIIETO  CAMOKOHTPOJb,  YMEHHE  NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHE, CIOCOOHOCTH aJaNTHPOBATHCS K SMOIMOHATHHBIM
U3MEHCHHSIM U MPOSIBISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;,

- BHYTPCHHEW MOTHUBAIIUH, BKIIOYAIONICH CTPEMIICHHE K JIOCTFDKCHHUIO IETH M YCIeXYy,
ONTUMU3M, HUHUIIMATUBHOCTh, YMECHHUE JICHCTBOBATh, HCXO/SI U3 CBOMX BO3MOXKHOCTEH;

- OMIIaTHu, BKJIIO‘-IaIOHIeﬁ CHOCO6HOCTB IIOHUMATh OMOIMOHAJIBHOC COCTOSHHC I[pyrI/IX,
YUUTBIBATh €0 TPU OCYIICCTBICHUU KOMMYHHUKAIMH, CIIOCOOHOCTh K COYYBCTBHIO M
COTIePEIKUBAHHIO;

- COLIMATBHBIX HABBIKOB, BKJIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C JAPYTHMH
JFOIbMU, 3a00THTHCS, MPOSIBIISITh MHTEPEC U pa3pemaTh KOH(IUKTEHI;

MP 9

2) npunamue ceda u Opy2ux niooeii:

- IPUHUMATH c€0s1, TOHUMAsi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

- TMpUHUMATh MOTHBBI M apryMEHThl JIpYyrUX JIOJIed MpH aHalu3e pe3ylbTaToB
JesATeTbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIFO/IeH Ha OIIMOKH;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C TIO3UITUU APYTOTO YEJIOBEKA.

OcBoeHnue conepkaHusl yueOHOro npeaMera « XUMUs 00ecrieunBaeT
JOCTHXKEHHE 00YYaIOIMMHUCS CIAEAYIOIIHUX MPEIMETHBIX PE3YyJIbTaTOB:

1P 1

- ¢(OpPMHUPOBAHHOCTD MPEICTABIICHUN: O XMMHYECKOW COCTABJISIFOIIEH €CTeCTBEHHOHAYYHOU
KapTUHBI MUPA, POJIU XMMUU B TTIO3HAHUU SIBIICHUN MPUPOJIBI, B POPMUPOBAHUHU MBILIIICHUS
U KyJIbTYpBl JTUYHOCTH, €€ (DYHKIMOHAIBLHOM TPaMOTHOCTH, HEOOXOAMMOHN ISl pelIeHUS
MPAKTUYECKHUX 33/1a4 U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/IOPOBBIO U
MIPUPOJHOM Cpelie;

IIP 2

- BIAQJCHHE CHCTEMOM XMMHYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaloIne
HNOHATUS (XMMHUYECKUI »HIEMEHT, aToM, OJJEKTpOHHas o0onoyka aroma, s-, p-, d-
AIIEKTPOHHBIE OpOMUTAIM aTOMOB, MOH, MOJIEKYJA, BAJIEHTHOCTh, 3JIEKTPOOTPULIATETLHOCTD,
CTETEeHb OKHCJICHUS, XUMHMYecKas CBs3b, MOJb, MOJISIpPHas Macca, MOJIIPHBIH 00beM,
VIJAEpOAHBI  CKeleT, (yHKUMOHAIbHAs TIpylna, paauKal, HW30MEpHs,, H30MEpHI,
TOMOJIOTHYECKUN  Psii, TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOJA- U  a30TCOAEpIKallue
COEIMHEHUS, OMOJOrMYEeCKH aKTUBHBIE BeIllecTBa (YrJieBOJbI, JKUPBI, OEJNKH), MOHOMEp,




MOJIUMEDP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KPHUCTAUIMYECKas
pelerka, TUIBl XMMHUYECKUX peakuuil (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30-U
SH/I0TEPMHUECKUE, PEAKIIMU HOHHOIO OOMEHA), PacTBOpP, SJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
NEKTPOIUTUYECKAs JUCCOLMALIUS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb XMMHYECKON
pEaKIMH, XUMHUYECKOE PAaBHOBECHE), TEOPUU M 3aKOHBI (TEOPHsI XMMUYECKOIO CTPOCHMS
opranuueckux BeniectB A.M. bytiiepoBa, Teopus 3IEKTPOIMTUYECKON IHCCOLMALINH,
nepuoanueckuil 3akoH .M. MenzaeneeBa, 3aKOH COXpaHEHHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHUHU, (PAKTOJIOTUYECKUE CBEIEHUS O CBOMCTBaX, COCTaBe,
NOJIyYeHUU U 0€30IIaCHOM HCIIOJIb30BAaHMM BaKHEMIINX HEOPIaHUYECKUX M OPraHUYECKHUX
BEIIECTB B OBITY U NPAKTUYECKOH IeATETbHOCTH YEJI0BEKa;

ITP 3

- C(l)OpMHpOBaHHOCTb yMeHI/If/’I BBIABJIATH XapaKTCPHLIC IPHU3HAKU U B3AaMMOCBA3b U3YUCHHBIX
HOHHTHﬁ, IMPUMCHATE COOTBETCTBYIOIIUE IIOHATHUA IIPU OINMCAHHUM CTPOCHUA M CBOMCTB
HCOPTaHUYCCKUX W OpPraHMYCCKUX BCIICCTB M HUX npeBpameHHﬁ; BBIABJIATH B3aMMOCBA3b
XMMHYSCKHX 3HAHWH C TMOHATUSIMH H MNpEACTABICHUAMU APYIUX €CTCCTBECHHOHAYYHBIX
MpeaAMCETOB;,

I1P 4

- c(hOpMHUPOBAHHOCTb YMEHUH HCIOJIb30BaTh HAUMEHOBAHUS XHMHYECKHUX COEIMHEHMH
MEXIYHApOJHOIO COI03a TEOPETHUUYECKOM M NMPHUKIAJIHON XMMHUHM M TPUBHMAJIbHBIC HA3BAHUS
BOXHEHIINX BEMIECTB (3TWJICH, alETHJICH, TIMIEPUH, (eHON, (QopManbIerui, yKCycHas
KMCJIOTA, TJIMLWH, YTapHbIM ra3, YIJIEKUCIBIA ra3, aMMHAK, TallleHas W3BECTh, HEramleHas
U3BECTh, MMTHEBASI COJIAa U IPYTHX ), COCTABIATH (POPMYJIIBI HEOPTAaHMUECKUX U OPTaHUIECKUX
BEUIECTB, YpPAaBHEHUS XHUMUYECKUX pPEaKIUil, OOBSACHATHP HX CMBICI; HOJITBEPKIATh
XapakTepHble XMMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCIEPUMEHTAMU U
3alUCSAMU YPAaBHEHUN XUMUUECKUX PEaKIIUi;

P S

- chOpMHUPOBAHHOCTh  YMCHHMA  yCTaHAaBIWBaTh  MPUHANICKHOCTH  H3YUCHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB K ONPEACIEHHBIM KjaccaM W TIpyIIam
COEIMHEHUM, XapaKTEepU30BaTh HUX COCTAB M Ba)XKHEHIINE CBOMCTBA; ONPENEIATh BHJbI
XUMHYECKHX CBsi3ell (KOBaJCHTHAas, WOHHAs, METaJUIMUecKas, BOJOPOJHAs), THIIBI
KPUCTAIIMYECKHUX PEUIETOK BEIIECTB; KJIacCU(PHUIIMPOBATH XUMUYECKUE PEAKIINU;

1P 6

- BJIAICHUC OCHOBHBIMU MECTOJaMH HAYYHOI'O ITO3HAHUA BCHICCTB U XUMHUYCCKUX SIBIICHUI
(Ha6J’II-O,Z[eHI/Ie, N3MCPCHUC, SKCIICPUMCHT, MO,[[GJ'II/IpOBaHI/IC);

P 7

- c(hOopMUPOBAHHOCTb YMEHMH MPOBOAUTH pacCyeThl IO XUMHUYECKUM GopMylnaM u
YPaBHEHMSIM  XMMHYECKMX peakIMid C HUCHOJb30BaHMEM  (DU3MYECKHX  BEJIMYHMH,
XapaKTepU3YIOIINX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BELIECTBA; UCIOJIb30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJIs
IIPUHATUS PEIIEHNUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEUIECTBAMHU U UX
IIPUMEHEHUEM;

IIP 8

- c(OPMUPOBAHHOCTh YMEHHUW IJIAHUPOBATH M BBHIMOJIHATH XUMHYECKHH HKCHEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPU HAarpeBaHUU, MOJIyY€HUE ITHIIEHA U U3y4eHHUE
€ro CBOWCTB, KAaYECTBEHHBIC pEaKUMM Ha albJCTUbl, KpaxMall, YKCYCHYIO KHCIIOTY;
JieHaTypanus OelKOB NpH HarpeBaHUM, I[BETHbIE PEAKIHUU OEJIKOB; MPOBOAUTH PEaKIUH
MOHHOTO OOMEHa, OIpEeNeNsATh CPeoy BOAHBIX PAcCTBOPOB, KAauECTBEHHbBIE pEaKIUU Ha
cynbdar-, KapOOHAT- U XJIOPU-aHUOHBI, HA KATUOH aMMOHHUS; PElIaTh SKCIIEpUMEHTAIbHbIE




3aa4u 110 TEMaM «MeTaniael»y U «HeMeTaHHBI») B COOTBCTCTBUU C IpaBUJIaMU TCXHUKHU
0e30macHOCTH TpH  OOpaIlleHWH C BEIIeCTBAMH M JIA0OPAaTOPHBIM 00OPYIOBAHHEM;
NPEICTaBIATh PE3YIbTaThl XHUMHUYECKOTO SKCIIEpUMEHTa B (OpME 3aluCH ypaBHEHHM
COOTBETCTBYIOIIUX PEeaKkui U (GOpMyIHUpOBaTh BEIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

P9

- cOPMUPOBAHHOCTh YMEHHUSI aHAIU3UPOBATH XUMHUECKYIO0 MH(GOPMAIUIO, ITOIY4aeMyI0 U3
pa3HbIX UCTOYHHUKOB (CpelcTB MaccoBoi nHpopMaluu, cetb IHTEpHET U Apyrue);

I1P 10

- c(hOpMHPOBAHHOCTb YMEHHMH cOONIOAaTh MpaBHiIa 3KOJIOIMYECKH LEIeco00pa3HOro
IIOBEJICHUs B OBITY M TPYIOBOM AEATENBHOCTH B LIEISAX COXPAHEHUS CBOErO 3JI0POBbS U
OKpYXKaloIlled MPUPOJHON CpEAbl; YYUTHIBATH OINACHOCTh BO3ACHCTBHA HA JKHUBBIC
OpraHu3Mbl  OIPEACICHHBIX BELIECTB, I[IOHMMAas CMBICJI IIOKa3aTeis IpeaesIbHON
JIOIIyCTUMOM KOHLICHTpaLUU;

ITP 11

- 1751 00Oy4aromMXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0pOBBS: C(HOPMHUPOBAHHOCTD
YMEHMSI NPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX II03HAHUS BEIIECTB U
XUMUYECKHX SIBJIICHUH;

I1P 12

- JJISL CTIETIBIX M CIa0OBHIAIINX O0ydarommxcs: cOPMUPOBAHHOCTh YMEHUS UCIOIB30BATh
penbedHO ToueuHyro cuctemy obo3znauenuit JI. bpaitns ans 3anucn xumudeckux Gopmyi.




2. CTpyKTypa M coaepkaHue 001eo0pa3zoBaTeJbHOH TUCHUILIMHBI « XUMUD)

2.1. O0beM TUMCHHUIVIMHBI U BUABI Y4eOHO# padoThl

Buna yueOHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeJIbHOM NMPOrPaMMbI IM CIIUTIIMHbI 144
B T.Y.

OcHoBHOe coJep:kaHue 102
BT. Y..

TEOpETHUECKOe 00yUueHue 64
MPaKTUYECKUE 3aHATUSA 28
1abopaTOPHBIE 3aHATHS 10
IIpodeccnonanbHO-0pHEHTHPOBAHHOE COJlep:KaHMe (codep/KaHue 4
MPUKJIAJTHOT0 MOIYJIfA)

B T. 4.

TeopeTuieckoe o0ydeHue 20
IIPAKTUYECKUE 3aHATUS 12
nabopaTOPHBIE 3aHATHS 10
NuauBuaya bHBIA NPOEKT 18
IIpome:xxyTouyHast aTTecTanus (3K3aMeH) 18
Bcero 180




2.2. TemaTu4yeCcKkMi IJIAH M COAEPKAHUE U CIUTITHHBI

dopmMupyembie
HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oo0bem
pa3/1esioB U TeM JIabopaTopHbIe U MPAKTHYECKUE 3aHATHUS, IPUKJIATHON MO1YJIb 4acoB pesyabTaTh:
o0y4eHust
1 2 3 4

OcHoBHOe coep:kaHue 102
Pasjnen 1. OcHOBBI CTPOeHMS BellleCTBA 12
Tema 1.1. OcHoOBHOE co/iep:KaHue 8 JIP 1-8
Ctpoenue Teopernueckoe o0y4eHune 6 MP 1-9
aToOMOB CoBpeMeHHast MOJIENIb CTPOCHHUS aToMa. DJIeKTpOHHAs: KOH(urypanus aroma. Kinaccnpukanus XuMIIecKux P 1-12
XUMHHCCKAX DJIEMEHTOB (S-, p-, d-371eMeHThI). BasieHTHBIC 371eKTPOHBL. BaJeHTHOCTE. DIIEKTPOHHAS MIPUPOIa XUMHYISCKON 2
SJICMCHTOB 1 CBSI3U. DNEKTPOOTPULATETEHOCTb.
pupoa - =
CUMIIECKOi Tunbl XUMHUYECKOH CBSI3U: KOBAJICHTHASI CBSI3b, €€ PA3HOBUIHOCTH U MEXaHU3MbI 00pa3oBaHus (OOMEHHBIN U
B3N JIOHOPHO-aKIenTopHbIi). MoHHas cBsa3b. MeTamnnueckas cBa3b. BogoponHas cBsa3b. MexMoneKynspHble 2

B3aUMO/ICHCTBUSI.

N3oTomnbl, OCHOBHOE M BO30YXIEHHOE COCTOSTHHE aTOMa, THOPHUAN3aIis aTOMHBIX OpOUTasieH. 2

IIpakTnueckas padora Nel 2

Perenne mpakTH4YeCcKUX 3aJJaHUI Ha COCTaBIEHUE YJIEKTPOHHO-Tpaduueckux Gopmyn anemeHTon 1-4 5

MEePUOJIOB.
Tema 1.2. OcHoBHOE coaep:xaHue 4 JIP 1-8
[Tepuognueckuit | Teoperuueckoe odyyeHune 2 MP 1-9
3aKOH U Ta0JIHMIa = TP 1- 12

[Tepuonnueckas cucrema xumuueckux aneMeHToB .M. MenaeneeBa. @U3nueckuii CMbICIT 2
A1 Menpeneesa [Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX

AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHH C MOJIOKEHUEM XUMHUECKOTO

aneMeHTa B [lepuoauueckoil cuctreMe. MUpOBO33peHUECKOE U HaydyHOE 3HaueHue [leproanyueckoro 3akoHa

J.N. Menneneesa. [Iporaossl .M. MenaeneeBa. OTKpbITHE HOBBIX XUMHUYECKUX DJIEMEHTOB.

IIpakTHyeckast padbora Ne2 2

Pemennie npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKHX 3aJaHUI Ha XapaKTepU3aUI0 XUMHUECKUX )

3JIEMEHTOB «MeTauindyeckue / HeMeTaIHUeCKUe CBOﬁCTBa, SJICKTPOOTPULIATCIBHOCTE U CPOACTBO K




AJICKTPOHY XMMUYECKUX IJIEMEHTOB B COOTBETCTBUE C UX DJICKTPOHHBIM CTPOSHUEM U TTOJIOKEHUEM B
MePUONYECKON cucTeMe XxumMuieckux snemeHToB .M. MenaeneeBay.

Paznen 2. Xumuueckue peakuumn 18
Tema 2.1. Turmesr OcHoOBHOE coep:KaHue 10 JIP 1-8
XHUMUYECKUX Teoperudeckoe o0yueHnue 6 MP 1-9
peakuuii Knaccudukanust 1 TUITBI XMMHUYECKUX PEAKIMi C y4acTHEM HEeOpraHW4YeCcKuX BemecTB. KomnyecTBeHHbIE 1P 1-12

OTHONICHUS B XUMHUH. OCHOBHBIEC KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUEThI [0 YPABHEHUSIM XUMHUECKHUX )

peakiuii. Monb Kak eIMHUIIA KOJIMYECTBA BellecTBa. MossipHas Macca. 3aKOHbI COXPaHEHUS MacChl U

sHepruu. 3akoH ABoraapo. Momsipablii 00beM ra3oB. OTHOCUTENIbHAS TUIOTHOCTh T'a30B.

CKopoCcTh XUMUYECKUX peakiuid. JHeprus aktupanui. OOpaTUMOCTh XUMHUECKUX PEaAKIIHA. 2

Xumuyeckoe paBHoBecue. DaKTOPHI, BIUSIIONINE HA CKOPOCTh XUMUYECKUX PEAKIUH. 2

IIpakTHyeckas padora Ne3 2

CocraBieHue ypaBHEHUH peaklnii COeIMHEHUS, pa3lIoKeHUs, 3aMelIeHHs], 0OMeHa. Y paBHEHUS PeaKIIHii

TOpPEHUS, HOHHOTO 0OMEHa, OKUCIIEHUSI-BOCCTAHOBJICHHSI.

Pacuer komM4eCTBEHHBIX XapaKTEPUCTHUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacyet

KOJMYECTBEHHBIX XapaKTEPUCTHK MPOAYKTA PEAKIIMK COSTUHEHHS, €CITH OJTHO U3 BEIIECTB JaHO B M30BITKE )

W/WUITU COIEPKUT IpuMecH. Pacuer MaccoBo# miir 00bEMHOM JT0JTH BBIXO/1a MPOAYKTA PEAKIIMH COSTUHEHUS

OT TEOPETHUYECKH BO3ZMOXKHOTO. PacyeT 00beMHBIX OTHOIIEHUI ra30oB. PacueT maccel (00beM, KOJTMYECTBO

BEILIECTBA) MPOJIYKTa PEAKIIMH, €CJIU OJTHO U3 BEILIECTB JJAHO B BUJE PACTBOPA C ONPEIACICHHOW MacCOBOM

JI0JIE PaCTBOPEHHOTO BEILIECTBA.

IIpakTyeckas padora Ned 2

YpaBHEHHs OKUCIICHHSI-BOCCTaHOBIICHUsI. CTeneHb oKuciaeHuss. OKUCIUTETh U BOCCTAHOBUTEIb.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMK B IPUPO/IE, TPOU3BOJCTBEHHBIX MpOIEccax U

KU3HEACITENIbHOCTU OpraHu3MoB. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIN MOoTeHIHAN cpebl. CocTaBiaeHUE U 2

YpaBHUBAHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIU METOIOM dJIEKTPpOHHOTro Oananca. TunuyHsie

HEOPTraHWYECKHE OKUCIIUTEIU U BOCCTAHOBUTENIH. DIIEKTPOIN3 PACTBOPOB U PACILIABOB COJIEH.
Tema 2.2. OcHoOBHOe coiep:KaHue 8 JIP 1-8
OnexTponuTHyecKa| TeopeTHdeckoe 06yuenmne 6 MP 1-9




s JUCCOLIHALUS U

TCOpI/IH BHGKTpOHHTH‘leCKOﬁ Jucconnanuu. Peakmum moHHOTO obMena. CocraBieHHe peaKuHﬁ HOHHOI'O

ITP 1- 12

MOHHBIH 00OMeH 0OMeHa ITyTeM COCTaBJICHHUS MX MOJNHBIX U COKPAILCHHBIX HOHHBIX YPABHEHMIA. 2

DNEeKTPOIU3 COJEH: KaToJ|, aHO/, FAJIbBAHUYECKHUE 3JIEMEHTHI. [IpakTHueckoe NpuMeHEHUE AIIEKTPOIIN3a. 2

T'uponus coseii. 3HaueHUEe TUAPOJIN3a B OHOIOIHYECKUX OOMEHHBIX TIpoleccax. [IpuMeHeHre ruposnsa B 5

IIPOMBIIIIEHHOCTH.

JlabopaTopnasi paGora Nel 2

Jla6opaTopHas paboTa «Peakiuy THAPOJIU3a.

HccenoBanue cpeapl pacCTBOPOB COJICH, 00pa30BaHHBIX CHIILHBIMH M CJIA0BIMHU MTPOTOJIUTAMH, M UX PEaKIIUN 2

C pacTBOpaMM MiejI0uy M kapOoHaTta HaTpus. CocTaBleHHe Peakluii THIPOIIN3a CoNeil.
Pasznea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKHUX BELIECTB 24
Tema 3.1. OcHoBHOeE coep:kaHue 10 JIP 1-8
Knaccupurauus, | Teopermueckoe oGyqenne 6 MP 1-9
HOMCHKJIATYPA M |[[penmer HeOPraHUUECKOH XUMHUH. B3aMMOCBS3h HeOpraHuuecKux Bemects. Kiaccuukanus TP 1-12
CTPOCHUC HEOPraHUYeCKHX BewecTs. [IpocThie u cinoxkHbIe BemecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEIECTB (OKCHIBI,
HCOPTaHMHUCCKUX | vy ipokcupl, KUCIOTHL, conn). HoMeHKIaTypa 1 Ha3BaHHE HEOPraHUYECKUX BEIIECTB UCXOMS U3 UX 2
BEILECTB XUMHYECKOM GOPMYJIbI MIIM COCTABIEHUE XUMUYIECKOM (pOPMYJIbI MCXO/ISl U3 HA3BAHMs BELIECTBA M0

MEKIYHAPOHOI MM TPUBUAILHON HOMEHKJIATYPE.

MexMomeKyIsapHble B3auMoeicTBus. KpucTamioruaparsl. ArperaTHble COCTOSHUS BEIECTBA.

Kpucramiudeckue u aMopHble BemecTa. THIIBI KPUCTAIMYECKUX PELIETOK (ATOMHAs, MOIEKYIISpHAs, 5

MOHHAs, METAIIMYECKas). 3aBUCUMOCTD (DU3MUECKUX CBONCTB BEIECTBA OT THIA KPUCTAILTHYECKOI

pemerky. [IpuurHBE MHOT0OOpa3Hs BELIECTB.

CoBpeMeHHBIE TPEACTABIEHHS O CTPOEHHM TBEP/BIX, KHAKAX M TIa3000pa3HBIX BemecTs. JKuakue 5

KPHCTaJIIbL.

IIpakTHyeckast padora NeS 2

Pemenue 3a7a4 Ha pacyeT MaccoBO oM (Macchl) XMMMYECKOTO 3JIEMEHTa (COeIMHEHHUs) B MOIEKYIle 5

(cmecn).

IIpakTnyeckas paéora Ne6 2




Pemenne mpakTUYecKUX 3alaHUid MO KJIAacCU(UKAIMKA, HOMEHKIAType M XUMHUYECKUM (dopMyliaM

HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIAcCOB (HA3bIBATh M COCTABJIATH (POPMYJIBI XMMHYECKHX BEIECTB, 2

OTIpeeNATh MPUHAJICKHOCTD K KJIACCy).
Tema 3.2. ®usuko-| OcHOBHOE coJep:KaHue 10 JIP 1-8
XUMHYECKHE Teopernueckoe o0yueHue 6 MP 1-9
CBOHCTBa Mertamipl. OOmue (u3nyeckne M XUMHUYECKHE CBOWCTBA MeTaiioB. CrocoObl mosyueHHs. 3HaueHHE IP 1- 12
HCOPraHMYCCKUX  |MeTayIOB M HEMETAJUIOB B MPUPOJE U KU3HEACATEIbHOCTH YeJIOBeKa U opranu3MoB. Koppo3us metaios: 2
BCILECTB BH/JIbI KOPPO3UH, CITOCOOBI 3aIITUThI METAJIOB OT KOPPO3HH.

Hewmeramnsl. O6mue ¢pusznyeckue 1 XUMUYECKHE CBOMCTBA HEMETAUIOB. TUNMYHbIE CBOIiCTBa MeTaiioB [Y—

YII rpymnn. Knaccudukanms u HOMEHKIATypa COCIMHEHHMH HeMeTasioB. KpyroBopoThl OHOT€HHBIX 2

AJIEMEHTOB B IIPUPOJIE.

XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,

coneit u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COSIUHEHHUIH, 2

BBICHIMX OKCHJIOB U THPOKCUJIOB.

IpakTuyeckas padora Ne7 2

CocraBieHne ypaBHEHUN XUMHUYECKUX PEAKIIUNA C yYaCTHEM IPOCTBIX U CIOKHBIX HEOPTaHUYECKUX BELIECTB:

OKCHJIOB METAJJIOB, HEMETAUIOB U aM(OTEpPHBIX DJIEMEHTOB; HEOPraHHMYECKUX KHUCIOT, OCHOBAaHHUU U

aM(OTEpHBIX THJIPOKCHUJIOB, HEOPTaHMYECKHUX COJIEH, XapaKTepU3YIOIINX UX CBOMCTBA. 2

Pemrenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUH HA CBOMCTBA U MOJYyYE€HUE HEOPTAHUYECKUX

BEIECTB.

JlabopaTopnasi paGora Ne2 2

JlaGopatopHas pabota «CBOICTBa METANIOB U HEMETAIIJIOBY.

UccnenoBanme  (GU3MYECKUX W XUMHUYECKMX CBOWCTB METAVIOB H  HEMETAUIOB.  PereHue )

SKCHEPUMEHTAIBHBIX 3a/ad IO CBOMCTBaM XHMMHYECKMM CBOMCTBAM METAJUIOB M HEMETAUIOB, 10

PAcCrO3HAaBAHUIO U MOJIYYEHHUIO COETMHEHUI METAIIJIOB M HEMETAILJIOB.
Tema 3.3. OcHoBHOE coep:xaHue 4 JIP 1-8
ITpou3sBoacTBO TeopeTnueckoe ofyuenue 2 MP 1-9
HCOPraHWYCCKUX  |OOuue MpeACcTaBIE€HUs O TMPOMBIIUIEHHBIX CHOCO0aX MOJMyYyeHUs XMMHUYECKHUX BEIIeCTB (Ha MpuUMepe TP 1- 12
BCILCCTB. MIPOMU3BOJICTBA aMMHaKa, CEPHON KUCIIOTHI). 2
3HaueHue u

UYepHas u uBetHas MeTautyprus. IIpakTuueckoe NMpuUMEHEHHE SJIEKTPOIH3a IS MOJMYYEHHs LIEIOYHBIX,




IMPUMCHCHHC B

MICJIOYHO3EMCIIbHBIX MCTAJIJIOB 1 aJIFOMHUHU . CTeKJIO B CHJIMKaTHas IIPOMBIINIJICHHOCTD.

OBITY ¥ Ha [IpoGaema 0TX0A0B M MOOOYHBIX MPOIYKTOB.
MIPOU3BOJICTBE IIpakTuyeckasi pa6ora Ne§ 2

Pemienne mpakTUKO-OPMEHTUPOBAHHBIX 3aJaHH O POJM HEOPTaHWYECKOH XUMHU B PAa3BUTUU METUIIMHBI,

CO3/IaHMM HOBBIX MaTEpHANIOB (B CTPOMTENBCTBE M JIP. OTPACISAX MPOMBIIIJICHHOCTH), HOBBIX MCTOYHHKOB )

SHEpPruu (AIbTEPHATUBHBIC MCTOYHUKH DHEPTUHU) B PEIICHUU MPOOJIEM HKOJIOTHYECKOM, SHEPreTHUECKONU H

MUIIEBOH OE30MaCHOCTH.
Pa3nean 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelleCTB 32
Tema 4.1. OcHoOBHOE co/iep:KaHue 6 JIP 1-8
Knaccuduxanus, | Teopernueckoe o6yuenue 4 MP 1-9
cTpocHue 1 [Tpeamer opraHndeckoil XumMun. B3anMocBs3b HEOPTaHUYECKUX U OPTAaHUUECKUX BEIIECTB. 2 P 1-12
HOMEHKJIaTypa
OPTraHHYECKUX XHUMHYECKOE CTPOCHUE KaK MOPSAOK COSAMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIeHTHOCTU. OCHOBHBIE
BeIecTB MOJIOKEHUSI TEOPUM XUMHUYECKOIO CTPOEHHUSl OpraHuyeckux coeauHeHuid A.M. Bytneposa. YrmepomHsiii

CKEJIET OpraHu4ecKkoil MoJekyidbl. MONeKynspHble U CTPYKTYpHble (pa3BepHYTble, COKpALICHHBIE) )

XUMHYEeCKHe (OpMyIbl. 3aBUCHMOCTb CBOICTB BEIIECTB OT XMMHUYECKOTO CTPOCHHUsSI MOJIEKy. M3omepus u

U30MEpHI (CTPYKTypHast, FTeoMeTprdIecKas (Iuc-Tpanc-uzomepsi). KpaTHOCTh XUMUYECKOH CBS3H.

[TonsiTre 0 pyHKIMOHANBHOM Tpymie. [[puHIUIBl KiTacCUpUKALUKU OPTaHUYECKUX COSAMHEHUH.

MesxayHapoaHasi HOMEHKIIaTypa W IPUHITUITBI HOMEHKIIATYPhl OPraHMYECKUX COCIMHEHUI.

IIpakTHyeckas pa6ora Ne9 2

HoMmeHnknaTtypa OpraHMYecKMX COEIMHEHHH OTIENbHBIX KJIAccOB (HACHIIIEHHbIE, HEHACBHIIIEHHbIE U

apoOMaTUYeCKHUe YTIEBOAOPOAbI, CIUPTHL, (DEHOJBI, adbJAETH/bl, KETOHbI, KapOOHOBBIE KHCIOTHI U Jp.)

CocraBieHue MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (hOPMYJI OPraHUYECKUX BEIIECTB OT/AEIbHBIX KJIACCOB, 2

UCIIONIB3YSl MX Ha3BaHMsI 10 CHCTEMaTH4YecKoW HOMeHkiarype. Pacuersl mpocreiimeid Gopmybl

OpraHMYECKON MOJIEKYJIbI, UCXO/s U3 JIEMEHTHOro cocTaa (B %).
Tema 4.2. OcHoBHOe coiep:KaHue 16 JIP 1-8
CsoiicTa Teopernyeckoe o0yueHue 12 MP 1-9
opr: aHquCKUHX DU3MKO-XUMUYECKHE  CBOWCTBA  OPraHMYECKMX  COEJAMHEHHMH  OTAENBHBIX  KJIACCOB  (0COOEHHOCTH P 1-12
COCAMHCHHIN KITACCH(UKAIINA U HOMEHKJIATYphl BHYTPH KJIacca; TOMOJOTHYECKHi psax M obmas (GopMyna; M30Mepus; 2

(bu3HYecKre CBONCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI MOTYUCHHUS ):




— MNPEACIbHBIC YIIICBOAOPOABI. FOpCHI/Ie ME€TaHa KaK OJHH HN3 OCHOBHBIX HMCTOYHHKOB TCIIJIa B

IPOMBIIIJICHHOCTH U ObITy. CBOMCTBa MPUPOJIHBIX YIJIEBOAOPOAOB, HAXOXKAEHUE B NIPUPOJE U IPUMEHEHHE 2

aJIKaHOB;

— HENpPEIEIbHbIE U apOMaTUYECKHUE yriaeBoAopoabl. llommMepusanus dTuaeHa Kak OCHOBHOE HaIlpaBJICHUE

€ro HCIOJIb30BaHMs. ['OpeHMe aleTHIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHM JJIA CBapKU U 2

PE3KU METAJIOB;

— KHCIIOPOJCOJEpKalIe COeAMHEHUs (COMPTBl M NPOCTbie >(QUPHL, (EHOJNBI, albAETHAbl U KETOHBI,

KapOOHOBBIE KHCIOTBI M HUX Mpou3BojHble). IIpakThyeckoe NpUMEHEHHE STUIICHITIMKOJSA, IJIUIEpUHA, )

¢denona. Ilpumenenue Gpopmaibaeruaa, aneTaibAeruia, yKCyCHOU KUCIOTHI.

MBbL1a Kak coJIi BBICIINX KApOOHOBBIX KUCJIOT. MorolI1e CBOWCTBA MbLIA;

— a30TcoJepKaIIie COSTUHECHNS (AMUHBI 1 AMUHOKHCIIOTBI, OCJIKH). 2

Knaccupukamuss u  0cOOGHHOCTH OpraHMYECKHMX peaknuid. PeaknmoHHble UeHTpHl.  Pagukaisr )

[TepBoHayanbHbIE MOHATHS O TUIIAX U MEXAHU3MAaX OPIaHUYECKUX pEaKLUil.

IIpakTnyeckas padora Nel( 2

Pemenne nenouek nNpeBpamieHui Ha FEHETUUECKYIO CBSA3b MEXAY KJIaCCAMHM OPTaHUYECKUX COEINHEHUH C

COCTaBJICHUEM Ha3BaHUI OPraHUYECKUX COEIMHEHUH 10 TPUBUAIBLHOW MM MEXAYHApOAHON )

CHUCTEMATUYECKOM HOMEHKIAType. Pelnenne pacueTHBIX 3a7ja4 10 YPaBHEHUSAM PEAKLUH C y4aCTUEM

OpPraHUYECKUX BEILECTB.

JlabopaTopnasi padora Ne3 2

JlaGopaTtopHast pabota «[lomydeHue 3THIIeHa U U3yUEHUE €r0 CBONCTBY.

[Tosryuenue 3TUIeHA U3 3TaHOJIA B JTAOOPATOPUU U U3yUEHHE €ro (PU3NUYECKUX U XUMUYECKHX CBOICTB. )

CocraBiieHHE peaklMii NPUCOEANHEHUS U OKUCIIEHUS HA IPUMEpE dTUJIeHA. Perenne pacyeTHeIX 3a/1a4 ¢

MCITOJIb30BAaHNEM IIJIOTHOCTHU T'a30B IO BOJOPOY U BO3AYXY.
Tema 4.3. OcHoBHOE coep:xaHue 10 JIP 1-8
Oprannueckue Teoperudeckoe odyueHune 10 MP 1-9
BCIIICCTBA B buooprannueckue coeaunenus. [lpumenenue u Ouonornyeckas posib yrieBoJoB. OKHCIEHHE YIIeBOJOB — 1P 1- 12
HKUZHENCATCIIPHOCT | yCTOYHUK SHEPTUH KUBBIX OpraHu3MoB. O0acTi nNpuMeHeHus: aMUHOKHCIOT. [IpeBpatiieHus: 6eIKoB MUK 5
Y 4eJIOBEKa.

[TpousBoACTBO M

B opranusme. buonornueckue QyHkiuu OenkoB. buonornueckue QpyHKIUHM XUpoB. Poib opraHnmueckoin
XMMHUU B PEIICHUH MPOOIIeM MUIIEBOH 0€30IacHOCTH.




[IPUMEHEHUE HyxnenHoBble KUCIIOTBI: cocTaB U cTpoeHue. CTpoeHne HykiieoTn10B. CoctaB HykiIeMHOBbIX kucioT (JIHK,
OpPraHUYECKUX PHK). Posib HyKJIEHHOBBIX KHCIIOT B )KU3HEACITCIBHOCTH OPTaHU3MOB.
BCIIECTB B [Tpou3BOJCTBO OPraHMYECKUX BEIIECTB: MPOW3BOJCTBO METAaHONA, repepadorka HedTu. [lommdTHieH Kak
[POMBINUICHHOCTH (KpyIMHOTOHHAXKHBIM MPOAYKT XHUMHYECKOro Mpou3BoAcTBa. IIpumenenue ostunena. I[IpousBoacTBO u
NIPUMEHEHUE KayuyyKa U PE3UHBI.
CuHTeTHYEeCKHE W UCKYCCTBEHHBIE BOJIOKHA, MX CTpO€HHE, CBoicTBa. [IpakThueckoe HCIONIb30BaHUE
BOJIOKOH. CHHTETHUYECKHE TUICHKH: M3O0JIALUS IS IPOBOJIOB, MEMOPAHBI JIJIsi OTMIPECHEHUS BOJIbI, 3aIIUTHBIC
IUICHKH JUIS aBTOMOOWJICH, IUTACTHIPH, XUPYPTUYCCKUE TMOBS3KUA. HOBBIE TEXHOJOTHUHU JaTbHEHUINETO
COBEPIIIEHCTBOBAHHUS TTOJMMEPHBIX MAaTEPHUAIIOB.
Posb oprannveckoit XuMuM B pelIeHUH TPOOJIEM SHEPreTHIECKOM 0€30IacCHOCTH, B Pa3BUTHH MEAUIMHBI,
CO3JJaHUH HOBBIX MaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPTHH (2JIbTEPHATUBHBIC HCTOYHUKH SHEPTHH ).
Pa3zpgea S. Kunernyeckue 1 TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA XUMHYECKHUX pPeaKkuui
Tema 5.1. OcHoBHOE co/lep:KaHue JIP 1-8
Kunernyeckue TeopeTnyeckoe 06ydenne MP 1-9
3AKOHOMEPHOCTH | % 1\ eckme peakuuu. Krnaccudukanuss XUMUYECKUX peakiuii: mo ¢Ga30BOMy COCTaBy (TOMOTEHHBIE U P 1-12
TpoTekaHus TreTEPOreHHBIE), TTO UCTIOIB30BAHUIO KaTaIN3aTopa (KaTaTUTUIECKHUE U HEKATATMTUYECKUE).
XHMqufKHX CKopoCTh peakiud, €€ 3aBUCUMOCTh OT PAa3IHYHBIX (PAKTOPOB: MPUPOJBI PEATUPYIOIMIMX BEIIECTB,
peakiiu KOHIIEHTPAIlUU PEarupyrolux BeIIecTB, Temmneparypsl (mpaBuio Bant-T'odda), mmomaan peaknnoHHON
IIOBEPXHOCTH, HAIMYMS KaTajnu3aTopa. Posib Katann3aTopoB B IPUPOAE U MPOMBILIJIEHHOM IIPOU3BOICTBE.
OHeprusi akTUBalMU. AKTUBUPOBaHHBIM KomIuiekc. Karamuzatopel u katanu3. Ponbp kaTanuzaTopoB B
MIPUPOJAE U IPOMBILIJIEHHOM IPOU3BOJICTBE.
Tema 5.2. OcHoBHOe cogepkaHue
Tepmoannamuueck | Tpakruyeckas padora Nell JIP 1-8
ue MP 1-9

Knaccugukarus XMMHUYECKHX peakiuii: mo TernaoBoMy 3¢ ¢dekTy (3K30TepMUUYECKHe, SHI0TEPMUUECKHE), TIO




3aKOHOMEPHOCTH  |00paTtuMocTtu (0OpatumMble U HeoOpaTumbie). TermmoBsie 3G HEeKThl XUMUUECKUX peakiuil. TepMoxXuMuueckue [P 1- 12
MPOTEKaHUSA ypaBHeHUA. OOpaTUMOCTh peakiuii. XMMHUYECKOe PaBHOBECUE U €r0 CMEIleHUE MO/ ACHCTBUEM PA3IUYHBIX
XUMHUYECKHX (bakTopoB (KOHIEHTpAIMsl PEareHTOB WJIM IMPOAYKTOB pEaKluu, JaBlIEHUE, TeMIleparypa) IJisd CO3JaHHs
peaxiuii. ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMUUYECKUX MPOLIECCOB.
PaBHOBeCue [Tonsitre 00 >HTaMbIMK U 3HTponUU. DHeprust [ mb0ca. 3akon ['ecca u ciencTBus u3 Hero. Ponb cMmenieHus
XUMUYECKHUX paBHOBECHSI B TEXHOJIOTHUYECKHUX IIPOLIECCAX.
peakuuin [Mpuniun Jle lartense. BnusHue pa3nnyabix (aKTOpoB HA U3MEHEHUE PABHOBECHS] XUMHUECKUX PEAKLIUH.
3aKOH JIEHCTBYIOIIMX MAacC U KOHCTaHTa XMMHUYECKOTO0 paBHOBECHsS. PacueTbl paBHOBECHBIX KOHLIEHTpALU
pearupyromux BelecTB U MPOAYKTOB peakiuii. PacueTsl TeroBoro adg¢exra peakium.
Pemenne nmpakTUKO-OpUEHTHUPOBAHHBIX 3a7aHuil Ha nmpuMeHeHue npuHiuna Jle-lllarense ans HaxoxaeHUS
HANPAaBIICHUSI CMEIICHUS PAaBHOBECHS XUMHUYECKON peakluu U aHainu3 (aKToOpoB, BIUSIOUINX HA CMEIICHUE
XUMHYECKOT'O PAaBHOBECHS.
JlabopaTopnas padora Ned
JlaboparopHas paboTa «3ydyeHne BAUSHUS pa3NTUYHbIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO PABHOBECHS.
HccnenoBanue BIUSHUS N3MEHEHUSI KOHIIEHTPALIMU BEIECTB, PEAKIMH CPEbl U TEMIIEpaTyphl HA CMEIICHUE
XUMHUYECKOTO paBHOBecHs. CpaBHEHHE MOJYYEHHBIX PE3YJIbTaTOB C TEOPETUYECKH MPOTHO3UPYEMBIMU HaA
ocHoBe npuHiumna Jle [larense.
Pazneu 6. JlucnepcHbie CHCTEMbI
Tema 6.1. OcHoBHOe coiep:KaHue JIP 1-8
Hucnepchsbie Teoperuueckoe o0yueHue MP 1-9
CHUCTEMBI 1 IP 1- 12

(bakTops! UX
YCTONYUBOCTH

Hucnepcusbie cuctembl. Komnouansie cucteMsl. ICTUHHBIE pacTBOPBI.

PactBopenue kak ¢usuko-xumudeckuid rmporecc. PactBopbl. CrocoObl MTPUTOTOBJICHHS PaCTBOPOB.
PactBopuMocTs. MaccoBast 0711 pacTBOPEHHOTO BeriecTBa. [IpenenbHo JOMyCTUMBIE KOHIICHTPAIMH U UX
HCIIOJIb30BaHUE B OLIEHKE IKOJIOTMUECKON 0€30M1aCHOCTH.

Knaccudukanust nucmepcHbix cucteM mo coctaBy. CTpoeHne W (aKTOphl YCTOMYHMBOCTU JHCIIEPCHBIX
cucteM. Pacmo3HaBaHWe€ WCTHHHBIX PACTBOPOB, KOJUIOMAHBIX PACTBOPOB M TPYOOIUCHIEPCHBIX CHCTEM.
Crpoenune wmunemisl. PaccerBanume cBeTa NOpU MPOXOXKIACHUHM CBETOBOTO IIy4YKa Yepe3 ONTUYECKU
HEOJTHOPOAHYIO cpeny (3 dexra Tunmans).

IIpakTuyeckas padora Nel2

Pemienue 3aga4 Ha MPUTOTOBJIEHUE PACTBOPOB.
Pemienne npakTHUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM HAa JUCIEPCHBIE CHUCTEMBbI, HCIOJb3yeMblE B




OBITOBOM M HpOHBBO,HCTBeHHOfI JACATCIIBHOCTH 4YCJIOBEKaA, C HOBI/II_[I/II\/'I 9KOJIOTHYECKOH 0€30IacHOCTH
HOCJ'IG,I[CTBI/Iﬁ U I'paMOTHBIX peH_IeHI/Iﬁ HpO6J'I€M, CBSI3aHHBIX C XMMHUCH.

Tema 6.2. OcHoBHoOe coJepKkaHue JIP 1-8
Hcenenosanme JlabopaTopnasi paGora Ne5 MP 1-9
CBOWCTB IP 1- 12
JIACTIEPCHBIX [IpuroroBieHue pacTBOPOB 3aJaHHON (MOJSPHONM) KOHIUEHTpaluu (C MPaKTUKO-OPUEHTUPOBAHHBIMU
CUCTEM JUISl UX BOIIPOCaMM ), OTIPEAEIIEHUE CPEABI BOJHBIX PACTBOPOB. )
unentudukamuu  ([IpurotoBneHne M u3ydeHHe CBOWCTB JUCIIEPCHBIX CHCTEM DAa3HbIX BHUJOB: CYCIIEH3UHU, O5MYJbCHUHU,

KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHUHHBIX U KOJUIOMJHBIX PAaCTBOPOB, BBISBJICHHE OCHOBHBIX

pa3anyunil MEXy HUMHU.
Paznea 7. KavecTBeHHbIC peakiu 00HAPY/KeHHS] HEOPraHUYECKUX M OPraHMYeCKHUX BeIIeCTB 4
Tema 7.1. OcHoBHOE co/lep:KaHue 2 JIP 1-8
ObHapy:xeHue IpakTuyeckas pagora Nel3 2 MP 1-9
HCOPraHM4eCKUX  (KayeCcTBEHHBIE XUMUUECKUE PEAKIMH, XapAKTEPHbIE U1 OOHAPYKEHUSI HEOPIraHNYECKUX BEIECTB (KaTHOHOB TP 1- 12
KaTHOHOB 1 U aHnoHoB). CocTaBiieHHe ypaBHEHUH peakiuii oOHapyxeHust KaTHoHOB [-VI rpynn u aHHOHOB, B T.4. B )
aHHOHOB MOJIEKYJISIPHOM U HIOHHOM (opMax.

Peakiun oOHapyKeHUsI HEOPIraHWYECKUX BEIIECTB B PeabHBIX 00BEKTAX OKPYKAIOLIEH CpeIbl.
Tema 7.2. OcHOBHOe coep:kaHue 2 JIP 1-8
OO6HapyxeHue IMpakTuyeckas padora Nel4 2 MP I-9
OPTraHUYECKHUX [P 1- 12
BEIIECTB
S KauecTBeHHbIE XUMUYECKHE PEAKIINH, XapaKTEePHbIE 1JIs1 OOHAPYKEHUSI OTAETbHBIX KJIaCCOB OPraHUYECKUX
CIIACCOR ¢ COEIMHEHUI: (PEHOJIOB, albAETHA0B, KpaxMaia, YKCYCHON KUCIOThl, aMUHOKHCIIOT U Jp. )
N Jenarypauus 6enkoB npu HaneBaHI/IVI/I, [[BETHBIE PEAKIINH OEIKOB.
KAYCCTBEHHAIX CocraBieHne Ka4eCTBEHHBIX PEaKIUii 0OHAPYKEHHsI OPTaHUYECKUX COSTMHEHUN OTJENbHBIX KJIACCOB.
peaxkuuit

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE 42

Pa3nean 8. XuMus B ObITY U IPOM3BOACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKA 2 JIP 1-8
Tema 8.1. OCHOBHOE cOjiepKaHHe 2 MP 1-9
Xumus B ObiTy 1 |[IpakTHueckas padora NelS 2 TP 1- 12




HpOI/ISBO,HCTBeHHOﬁ
ACATCIIbHOCTH
YCI0BCKa

DKkonornyeckasi 0€30MacHOCTh IMOCIEACTBUN OBITOBOM M MMPOU3BOICTBEHHOH JIEATEIILHOCTH YEIIOBEKA,
CBsI3aHHAs C IepepabOTKOM BENIECTB; OUCK U aHAIM3 XUMHUECKOW HHPOPMAIIUU U3 Pa3TUYHBIX HCTOYHHKOB
(HayuyHas 1 yuyeOHO-Hay4YHasl TUTEPaTypa, CPEIICTBA MacCOBOI HH(popMaIyu, ceTh IHTEpHET U apyrue).
Keiicel (¢ yueTom Oyaymien mpogecCuoOHAIBHON NeATEIFHOCTH ) Ha aHaIu3 HHGOPMAIIIH O
IPOM3BOJICTBEHHOH JIEATEIHLHOCTH YeNIOBEKa, CBA3aHHOMU C epepaboTKOM U MOJIyYeHHEM BEIIECTB, a TAKXKE C
HKOJIOTHYECKOM 0€30MacHOCThIO.

Pa3znen 9.1. UcciienoBanue U XUMUYECKUI aHAJIN3 00beKTOB OHoc(hepbl 22
Tema 9.1.1. OcHOBHOe coiep:KaHue 4 JIP 1-8
OcHoBbI JlaboparopHas padora Ne6 2 MP 1-9
11abopaTopHOit JlaboparopHas pabota «OCHOBBI JIAOOpaTOPHOU MTPAKTUKWY. JIabopaTopHas mocyaa U XUMHYSCKHC [P 1- 12
[IPaKTUKHU B peaktuBbl. OCHOBHBIC TabopaTopHbIe onepanuu. JlabopaTtopHoe obopynoBanue. TexHuka 6€30MacHOCTH U 2
NPO(ECCHOHAIBHBI | paBya paGoTHI (IIOBEACHHS) B TAGOPATOPHL.
X 11200paTopuaX  [[IpakTuueckas padora Nel6 2

BolnonHeHue TUMOBBIX PACYETOB [0 TEMATHUKE SKCIIEPUMEHTA (BBIXO/ MIPOJAYKTA PEaKIUi, Macca HaBECKH,

00BEM pacTBOPUTES).

OO0paboTka JaHHBIX, aHATHU3 U OLIEHKA UX JOCTOBEPHOCTH (BBIYMCIIEHUE CPEAHETO 3HAUCHUS )

HKCIIEPUMEHTATIbHBIX TaHHBIX, TOTPEITHOCTH ).

[IpencraBieHue pe3yabTaTOB SKCIIEPUMEHTA B pa3IU4HOI Gopme (Tabnuiia, rpaguk, oT4eT, JOKIa,

MIpE3eHTaINA).
Tema 9.1.2. OcHoBHOE coep:kaHue 6 JIP 1-8
Xumudeckuit TeopeTnueckoe ofyuenue 4 MP 1-9
aHamu3 Mpod BOZbL Knaccudukanus npo6 BOJbI O BUY U HA3HAYSHHIO, HCXO/IA U3 €€ XUMUYECKOTO COCTaBa. P 1-12

OpraHonenTU4ecKkre CBOMNCTBA (3amax, Mpo3pavyHOCTh, IBETHOCTh, MyTHOCTh) BOJBI. KUCIOTHOCTE U )

HIeTI0YHOCTH BOJBI. pH cpenbl u MeTo bl ee onpezenerus. JKecTKOCTh BOABI M METO/IBI €€ OTPE/ICIICHHUS.

CymHOCTh METOIa TUTPOBAHUSI.

BI/II[I)I KECTKOCTU BOJbI (BpeMeHHafi n HOCTOS[HHaSI). KecTtkocTh BOJBI KaK IMTPpUYXHA BBIITAACHUA OCAAKOB NN )

00pa30BaHUs COJEOTIONKEHHHM, UMEIOLIUX MECTO B OBITY U Ha IIPOU3BO/ICTBE.




CocTas cosieif, BEI3bIBAIOLINX KECTKOCTh BOAbI. XUMHUYECKHE IPOLECCHI, YCTPAHSIOIINE HKECTKOCTh BOBI.
VYpaBHEHUS] XUMUUECKHUX PEAKINH, WLTIOCTPUPYIOIINX MPOLECCH, MPOUCXOIALINE PU YCTPAHEHUN
YKECTKOCTU. Y CTpAaHEHHE BPEMEHHOM KECTKOCTU OBITOBBIMU U XUMUYECKUMU crioco0aMu. CriocoObl
yCTpaHEHUs OCTOSIHHOMN YKECTKOCTH.

JlabopaTopnasi paGora Ne7

HccnenoBanue XUMHUECKOTO cocTaBa Ipo0 BOIBI.

«O4ncTKa BOJBI OT 3arpsS3HEHUIN.

Hcnonp3oBanne MeTo10B (PMIIBTPOBAHUS U a/ICOPOLMHU JUTS OTAEITICHNUS 3arps3HEHUH B HCCllelyeMoi poode
BOJIbI. BBIOOp MeTO/1a OYMCTKH B 3aBUCUMOCTH OT BUA 3arps3HeHus. CpaBHeHHE Y EKTHBHOCTH
Pa3IUYHBIX METOJIOB OYMCTKHU BOJBI B PA3HBIX YCIOBUSX (B 1a00OpaTOPHHU, B JOMALITHUX U TTOJIEBBIX
YCIIOBUSX).

«Omnpenenenue pH BoAbI U €€ KUCIIOTHOCTI.

Onpenenenue pH cpeabl ¢ TOMOIIBIO YHUBEPCATIBHOIO HHAUKATOpa. Mcrnonb30Banne TUTPOBAHUS A
ompezeneHus KucaoTHocTu. Onpezenenue o01meil KUCIOTHOCTH BOJIBI, pacyeT CBOOOAHON KUCIOTHOCTH.
Onpenenenne obmeit 1 cB0OOAHOM mienoyHocTH. COCTaBIeHNE YPaBHEHUH peakIfii, IPOTEKAOIINX MPH
OIIpEIeTICHNH KUCIOTHOCTH/ IETOYHOCTH NPOO BOBI. Y CTAHOBIIEHUE CIIOCOOOB MCIIOIB30BAHUS
MCCIIIOBAaHHBIX MTPOO BOJIBI B XKHU3HEIEATEILHOCTH YeJIOBEKA, HA OCHOBE TMOJTYYEHHBIX IaHHBIX O COCTaBE.
«OmpeneneHue KeCTKOCTH BOBI H CIIOCOOBI €€ YCTPaHESHUS.

Crioco0b! ycTpaHEeHHUs BCEX BUOB )KECTKOCTH B 3aBUCUMOCTH OT COCTaBa coJiel sxecTkocTH. Perenne
HKCIEPUMEHTAIBHOM 3a/1auu Ha BbISIBIIEHUE BPEMEHHOM U MOCTOSIHHOM KeCTKOCTH BoJbl. OleHKa
BEPOSITHOCTH YCTPAHEHUS BCEX BHUJIOB JKECTKOCTH B JOMAIIHUX YCIOBHSX.

Tema 9.1.3.
XUMHUYeCKHit
KOHTPOJIb KQYeCTBA
MPOAYKTOB
ITUTaHUS

OcHoBHOE CoACpKaAHUEC

Teopernueckoe odyuenune

KavecTBeHHBIN XUMHUUECKUI COCTAaB MPOAYKTOB MUTaHUs. BemecTsa, danbcupuippyromnme npoayKThl
MIUTaHMs, ¥ BELIECTBA, 3arPSI3HAIOLINE MPOAYKTHI MUTaHusA. OnpenesieHne 3arpa3HsaoIMX XUMHUUECKUX
BEIIECTB B MPOJIYKTaX MUTAHUS, ONpe/IeJIeHHE BELIECTB, HE 3asBJIEHHBIX B COCTaBE IPOAYKTOB MUTAHUSI.

IIpakTyeckas padora Nel7

OpranuuecKkie ¥ HEOPraHMYECKUE BEIIECTBA, BXOIAIINE B COCTAB MPOAYKTOB nuTanus. OnpeecHue
cocraBa OJIFO]] Ha COJIepKaHNe MaKpO M MHKPODJIEMEHTOB. VI3ydeHne peiio)KeHHbIX MTperogaBaresieM OJro]
Ha TpeIMET XHMHUYECKOr0 COCTaBa, ONpPEeCICHHE 10JIel OT CYTOUYHO HOPMBI MaKpO U MUKPOIJIEMEHTOB B
yKa3zaHHOM OJroie.

JIP 1-8
MP 1-9
[P 1- 12




Pemrenne IMPAKTUKO-OPUCHTUPOBAHHEBIX 3a/1a4 I10 KynHHapHOﬁ TCMATUKC PA3JIMIHBIX TUIIOB.

Tema 9.1.4.
XUMHYEeCKHI
aHaym3 mpoo
IOYBBI

OcHoBHOe coepkaHue

TeopeaneCKoe oﬁyqe}me

Knaccudukanus nous mo BULy U Ha3HAYEHHIO, UCXO/I U3 XMMHUECKOTO cocTaBa. Mnentudukanus npoosl
IMOYBEI 110 €€ XUMHUYCCKOMY COCTABY, OIMMCAHUC BO3MOYKHOCTEH €€ IMPUMCHCHUA.

TpeOGoBaHMsI K Ka4€CTBY MOYBBI PA3IMYHOTO HazHaueHus. Onucanre 0COOEHHOCTEH UCTIOIh30BAHUS MOYB B
3aBUCHUMOCTH OT THUIIOB, CHOCOOBI YIIYy4dlICHUS Ka4€CTBa ITOYB B 3aBUCUMOCTH OT Ha3HAYCHMU.

OO6nacT KCTIONB30BAHUS OPTrAaHUYECKUX YIOOPEHUH B 3aBUCHMOCTH OT Ka4€CTBEHHOTO cocTaBa. Onucanue
OpPraHUYECKUX YIOOPEHUI U UX MPUMEHEHHUE B 3aBHCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUTHOCTH.

JlabopaTopnasi padora Ne§

HccnenoBanre XUMHUYECKOTO COCTaBa MPOO MOYBHI.

«O06HapyXeHHEe HEOPTraHUYECKUX MPUMECEH B MpoOax».

[TpurotoBneHue npoObI MOYBBI AJISI UCCIIEOBAHUS KUCIOTHOCTH/IIETOYHOCTH, HEOPTaHUYECKUX
3arpszHenuit. OOHapyKeHHe XJIOpUI- U cylb(]aT-uoHOB B MpoOe mouBkl. CoCTaBlieHNE YpaBHEHUH peakiuii
oOHapyxeHus. CpaBHEHUE MOJYYEHHBIX MOKa3aTeleil ¢ HOPMAaTUBHBIMU (CIIPAaBOYHBIMHU ) 3HAYEHUSIMH.
«Omnpenenenue pH BoHON BBITSKKHU OYBBI, €€ KUCIOTHOCTHU U IET0YHOCTH .

HccnenoBanue BOJHBIX BBITSKEK 00pa31[0B FOTOBBIX TOUBEHHBIX CMECeH (1 pa3HbIX THUIIOB PaCTEHUN).
Omnpenenenue pH nouBsl ¢ UCIOIB30BaHUEM UHIUKATOPOB. OIIEHKA TUIIOB IIOYB B IIPEICTaBICHHbIX
oOpa3iax (CHIbHOKHCTAs, KUCIas, ClIa0oKuCas, HeTpanbHasl, MeI04Has).

JIP 1-8
MP 1-9
P 1- 12

Tema 9.1.5.
HccnenoBanue
00BEKTOB
ouocdepsl

OcHoBHOE cogepkaHue

Teopernueckoe odyuenune

VY4eOHO-Hccae10BaTeNbCKH MPOSKT B 00J1aCTH HCCIeq0BaHUs 00beKTOB buochepsl. O630p TeM yuedHo-
UCCIIEIOBATEIbCKHUX MTPOSKTOB. AJITOPUTM BBINOTHEHUS MpoekTa. OrnpeeneHne mpoodaeMbl UCCIEOBAHHUS.
Mertoipl IOMCKa, aHAMN3a 1 00padOTKH MH(POPMAIIMHU O TIPOSKTE B PA3TMYHBIX HCTOYHHKAX.

JlabopaTopnasi padora Ne9

HccnenoBanue MpEaAJIOKCHHOTO 00BbeKTa Ha KHCJIOTHOCTD, MICJIOYHOCTD, XUMHUYECKHI COCTaB (3an513HI/ITCJ'II/I,
Makpo- U MI/IKpOSHCMCHTBI). O6p360TI<a PE3YyJIbTAaTOB HUCCIICAOBAHUA. OI_ICHKa KaueCTBa HCCICAYCMOI0
O6’BCKTa, HCXOId U3 PE3YIbTATOB XUMUUYCCKOI'O aHAJIM3a.

JIP 1-8
MP 1-9
P 1- 12

Pa3nen 9.2. UccienoBanne 1 XMMHYECKHI aHAJIN3 00bEKTOB TeXHOC(pepbl

36




Tema 9.2.1.
XUMUYEeCKUM
aHaIu3
TEXHUYECKHUH BOJIBI

OcHoBHOE co/iep:KaHue

TeopeaneCRoe oﬁyqe}me

Ha3nauenue texunueckoil Bozpl. TpeGoBaHUs K TEXHUUECKOM BOJIE IO TPYIIIIaM NOTPEOIeHHUS.

KadecTBO TeXHMUECKOM BOJBI Pa3HbIX BUI0B. XMMUYECKUN aHAINU3 M IPOU3BOJACTBEHHBIH KOHTPOJIb COCTAaBA
TeXHU4eCKOH Bozbl. CYIIHOCTh METOAa TUTPOBAHUS.

AHan3 TEXHMYECKOM BOJbl Ha JKECTKOCTh M JApYyrue Inokasareiu. KHCIOTHOCTh M IEI0YHOCTH BOJBI.
Omnpenenenne o01Iei 1 CBOOOAHOI IIETOYHOCTH (KUCIOTHOCTH) METOAOM TUTpOBaHUs. pH cpensl U MeTOIbI
ee onpezaeneHus. JKecTKOCTb BOIBI U METO/BI €€ ONIPEIEIICHUS.

IIpakTuyeckasi pabora Nel8

CriocoObl BRIpRKCHHS KOHIICHTPAIIMH PACTBOPOB: MACCOBAas JIOJISI PACTBOPEHHOTO BEIICCTBA, MOJISIpHAS U
MOJISTTbHAS. KOHIIEHTpauu. Tutp pactBopa. Pemenne mpakTHKO-OpHEHTHPOBAHHBIX TEOPETUICCKUX 3aIaHUN
Ha pacyeT KOHIICHTPALWH 3arps3HSIONIMX BEHIECTB M WX CPaBHEHHE C MPEACIbHO JIOMYCTHMBIMH
koHneHtpanusmu (IT1K).

JIP 1-8
MP 1-9
ITP 1- 12

Tema 9.2.2.
XUMHYECKUN
aHaln3 BO3/1yXa

OcHoBHOE CoAcpiKaHue

TeopeTuquKoe oﬁyqelme

XUMHUECKUH CcOCTaB aTMOC(hEpHOTo BO3]yXa, Bo3ayxa paboueil 30HbI. BpenHble BelecTBa U NMpPUMECH B
BO3/yX€ JKUJIbIX IIOMEIIEHNH, B BO3yXxe padboueil 30HbI. HopMaTHBHbBIE TOKYMEHTHI.

ITocnencTBus BO3JAEHCTBUS BBICOKOM KOHILIEHTPALIMM  YIVIEKHMCIOrO Ta3a Ha OpPraHu3M 4YeJloBEKa.
MeponpusTs 0 CHUKEHHUIO YPOBHS 3arpSI3HEHHOCTH BO3/1yXa UCCIEyEMOW KOMHATHI.

IIpakTuyeckas padora Nel9

['uruennueckas olleHKa CTENEHU 3arpsi3HEHUS BO3yXa MOMEIICHHS HA OCHOBE COMOCTAaBICHUS
KOHIIEHTpALlUU JUOKCUJA YTIIEpOia C COOTBETCTBYIOIUM IT'MTMEHUUYECKUM HOPMAaTHBOM.

Penienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 33JIaHUN HA pacdeT KOJMYECTBA BELIECTBA,
KOHIICHTpAIlU{ BPEIHBIX TPUMECEi B aTMOC(HEPHOM BO3yXe U BO3TyXE MOMEIICHUH. .

JladopaTopnas padora Nel(

«OnpeneneHI/Ie COACPpIKaHUA YIJICKUCIIOro ra3da B BO3AYXE MOMCEIICHHA SKCIIPECC-METOAOM). HCCJ’IG}IOB&HI/IG
Hp06 BO3yXa pa60qeﬁ 30HBI. Onpe;[eneHHe COACPIKaHUA YIJICKHUCIIOTO Ta3a B BO3AYXC ITOMCHICHUA
9KCIPCCC-MCTOIOM.

JIP 1-8
MP 1-9
P 1- 12

Tema 9.2.3.

OcHOBHOe coep:KaHue

JIP 1-8




XUMHUYECKUI Teoperuueckoe 00yueHue 2 MP 1-9
aHaIM3 npoo Knaccugukaius MmarepuanoB, HCIOIb3YEMbIX B CTPOUTEILHO-PECTABPALIMOHHON JeSITEIHbHOCTH IO COCTABY, [P 1- 12
MaTeprasoB YX Ha3HAYCHUE U IPUMEHEHUE. XUMUYECKUM aHAIIN3 MaTEPUATIOB CTPOUTEIBHO-PECTaBPALIMOHHOMN
CTPOUTEJIBHO- NEeSTENIbHOCTH U Au3aiiHa. XUMUYECKUN COCTaB MUTMEHTOB, KPACUTENEH, BXKYIIUX cMecel, 0COOEHHOCTH UX 2
PECTaBpallMOHHON |CBOMCTB M IPUMEHEHHS B IPO(ECCHOHATBHON eI TeIbHOCTH. BelecTBa, HCIob3yeMble B Ka4eCTBE
JEATEIPHOCTU U |MUTMEHTOB U CBA3YIOLIMX MaTepuanoB. Mcropuueckas cnpaBka. COBpeMEHHbIE MaTEpUAIIBI.
An3anHa IIpakTyeckas padora Ne2( 2

KauecTBeHHBIN U KOJIMYECTBEHHBIM COCTaB IPOO MaTepUaioB CTPOUTENBHO-PECTABPALIMOHHOMN AESITEIbHOCTH

u ausaiiHa. Kiaccugukanus Kpacok MO YKPBIBUCTOCTH, IPO3PAYHOCTH B 3aBUCUMOCTU OT HCIOJIb3YEMBIX )

IUIMEHTOB M CBA3yIOIIMX BemecTB. OrmpeneneHue cocTaBa KpacoK Ha COAEpKAHME MUKPO U

MaKpOd3JIEMEHTOB. PelleHne NpakTUKO-OPUEHTHPOBAHHBIX 33JaHMM 10 XMMHUYECKOMY aHaiu3y Ipo0

MaTepHaJIOB CTPOUTEIILHO-PECTABPALIMOHHON JEATEIbHOCTH U IU3aiiHa.
Tema 9.2.4. OcHoBHOe coaep:xaHue 2 JIP 1-8
Hccnenosanue TeopeTnueckoe odydenne 2 MP 1-9
00LEKTOR Y4eOHO-Hccae10BaTeNbCKUM MPOEKT B 00JaCTH UccieioBaHus 00beKTOB TexHochepsl. O630p TeM yueOHO- P 1-12
TEXHOCQEp5l HCCJIEIOBATENLCKUX MPOEKTOB. AJIITOPUTM BBIIOTHEHUS MpoekTa. OmpeneneHue npoOiIeMbl HCCIeI0BaHUS. 2

MeTo/p1 TOKMCKA, aHaTN3a U 00padOTKH HHPOPMAIIHH O MPOEKTE B PA3TUYHBIX HCTOUHUKAX.
IIpome:xkyTouHasi aTTecTalMs MO JUCHUIIMHE (IK3AMEH) 18
NuauBuaya bHBIH NPOEKT 18
Bcero 180




3. YciaoBus peaju3anuu NporpaMMbl 0011e00pa3oBaTe/IbHOM JUCHUIIJINHbBI

3.1. TpeOGoBaHusi K MUHMMAJbHOMY MAaTePHUAIbLHO-TEXHUYECKOMY
o0ecre4yeHNIO

Jns peanuzanyy TporpaMMbl JTUCHMIUIMHBI TOJDKHBI OBITH MPEAYCMOTPEHBI
CJICAYIONINE CTeIUaIbHbIE OMEIICHUS: YUeOHbIH KaOMHET XUMUW U/UIN YIeOHOM
XUMHYECKOM JTabopaTOpUH.

D¢ddexTuBHOCTh TpenofaBaHus Kypca XWMHS 3aBUCHT OT HAJIHYUS
COOTBETCTBYIOIIECTO MAaTEPHAIBHO-TEXHHYECKOTO OCHAIECHUSA. JTO OOBSCHSICTCS
OCOOCHHOCTSIMH Kypca, B TIEPBYIO OdYEpelb €ro MHOTONPOPUIHLHOCTRIO U
MPAKTUIECKON HAIIPABICHHOCTHIO.

B cocraB  y4eOHO-METOAMYECKOTO ¥  MaTEPHAIBHO-TEXHHUYECKOTO
oOecrieueHus MPorpaMMbl YIeOHOTO TpeaMeTa XUMUS BXOJIAT:

JlaGoparopus xumuu Nel6

- pabouee MecTo mperoaaBaTes;

- paboune Mecta 00yJaronuxcs;

- CYIIWJIbHBIN 1IKa(;

- TUCTUJLIATOD;

- BJICKTPOJIU3EP;

- TaOJIUIIBI;

- CXEMBI;

- IJTAKaTHI;

- MOJICJTH CTPOCHHS OPTAaHNYECKUX U HEOPTAaHUIECKHUX BEIIECTB;

- HHCTPYKITMOHHBIC KapTHI;

- HA0OpPBbI PEAKTUBOB;

- BOJIsTHAs OaHS;

- BEChI aHAJTUTUICCKUEC;

- Beinpsimutens BCII;

- KHHOTIPOEKTOD;

- My(enpHas 1eyb;

- IOPTPETHI YYEHBIX — XUMUKOB;

- CTCH/IBI:

XUMUYECKHE 3HAKW; TaOJIUIIa PAaCTBOPUMBIX COJICH;

PSAI aKTUBHBIX METAJIOB; JTJAOOpATOPHBIN CHHTE3 aMMHUaka, anmapara Kwura;
peakuus cpeapl; mepuoanueckas cucrema sneMeHToB [[.M. Menneneena;

MoOunbHbIN  npoekiuoHHbIN komIuiekT: Hoytoyk Samsung ND-RC710
Mynerumenuiiabiii mpoekTop RoverLight DVS 850

DKpaH NepeHOCHON

Omnepanuonnas cuctreMa Windows 7 Home Prem 64 bit

Microsoft Office 2010 Standard

360 Total Security Essential

7zip, Aimp, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP,
Double Commander, FastStone Image Viewer

Google Chrome, LibreOffice, Microsoft Visual C++ 2005-2019



Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.

KoMIproTepHbIii KJIacC C JIMIIEH3UOHHBIM MPOTPAMMHBIM OOECIIEYeHUEM M
MYyJIbTUMEIUUHBIM IpoeKkTopoM NelO

- TEXHUYECKUE CPEACTBA OOYyICHHUS:

Cucremnpiii 610k (10 mT.): Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb
DDR2, HDD 250 Gb, DVD/RW

MonwuTtop (10 mt.): LG Flatron W1943C

Cucremnniit 6510k: Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD
250 Gb, DVD/RW

MonwuTtop: LG Flatron W1943C

[Ipunatep Samsung ML-1640

Ckanep HP Scanjet G2410

AyJIHO KOJOHKH

Omnepanuonnas cucteMa Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft Project 2010

1C: byxrantepus 8 yueOHas Bepcus

1C: byxrantepus 8.1 yueOHast Bepcust

1C: byxrantepus 8.2 yueOHasi BepcHsi

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMIIAC-3D V15.2

360 Total Security Essential

7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP,
Double, Commander, FastStone Image Viewer, Freemake Video Converter,
GIMP, Java, K-Lite, Codec Pack, LibreOffice, Medialnfo, Microsoft .NET
Framework, Microsoft Silverlight

Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++,
Paint.NET, Python, Ramus, Revo Uninstaller Free, Stamina, SumatraPDF,
WinDjView

[ToMerienre Jyisi cCaMOCTOSTENHLHOM paboThl (OMOMMOTEKa, YUTATBHBIN 341 C
BBIXOJIOM B ceTh MIHTEepHeT)

Cucremnuniii 650k(6mt.): Intel Core 2 Duo 2.5 Ghz (E 5200), 2048 Mb
DDR2, HDD 250 Gb, DVD/RW

MonwuTop(6 mT.): BENQ E910

Cucremnniii 650k: Intel Core 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2,
HDD 120 Gb, DVD/RW

MonuTop: Acer V226HQL

M®V: Canon IR 2520

Cucremnuniii 650k: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2,
HDD 120 Gb, DVD/RW

Momnutop: Acer V2003W

Cxkanep Canon CanoScan LIDE 25



TeneBuzop SUPRA 42 nroiima

AyJIHO KOJIOHKH

Omnepanmonnas cuctema Windows 7 Pro 32 bit

Microsoft Office 2010 Standard

7zip, Aimp, Audacity, 360 Total Security Essential, CCleaner
CDBurnerXP, PDF-XChange Viewe, PotPlaye, JRE, LibreOffice,
Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,
The GIMP,Double Commander.

3.2. UudopmannonHoe odecnevyeHne peajsn3alnuu MporpaMmmbl

Jns  peanuzanuu  MporpaMmbl  OMOIMOTEYHBINM (oHA 00pa3oBaTEIHHOM
OpraHW3allid HUMEET nevyaTHble ©  DJEKTPOHHBIE OO0pa3oBaTeIbHBIE W
WH)OPMAITMOHHBIE  PECYpPChl, PEKOMEHIyeMbIC€ [UJII  WCIOJIh30BaHHUS B
00pa30BaTeNLHOM IPOILIecCe.

OcHoBHas nuTeparypa
1. Pymsutuc, I'. E. Xumus. 10 knacc. bazobiii ypoBeHb: yueOHuk / I'. E.
Pymsutuc, ®@. I'. ®enpamaH. - 6-¢ usa. - Mocksa: M3narensctBo "[Ipocsenienne”,
2022. - 224 c. - ISBN 978-5-09-099536-8. - TekcT: anektpoHHsbIi. - URL:
https://znanium.com/catalog/product/1928187
2. l'abpuensa, O. C. Xumus. YriayOneHHbiil ypoBeHb. 10 kiacc: yueOHoe mocooue
/ O. C. I'abpuensn, C. 0. [Tonomapes, U. I'. OctpoymoB. - 5-¢ usn.,
nepepadoTanHoe - Mocksa : UznparensctBo "lIpocBemenue”, 2022. - 368 c. -
ISBN 978-5-09-099544-3. - Tekcr : 3nekTpoHHbIN. - URL:
https://znanium.com/catalog/product/1928199
3. CyBopos, A. B. OOmas u Heopranuueckasi XuMus. Bonpocsl u 3a1auu :
ydueOHOe mocodue Jyisi CpeAHero nmpodeccuoHanibHOro oopazoanus / A. B.
CyBopos, A. b. Hukonbsckuit. - 2-e u3n., ucnp. u gon. - M : Opaitr, 2022. - 309
c. Pexxum noctyna: https://urait.ru/bcode/494152
4. Illa6apos, FO. C. Oprannueckas xumusi: yueonuk / 0. C. [IlaGapos. - 5-e u3n.,
crep. - Cankr-IlerepOypr: Jlanb, 2022. — 848 c. - ISBN 978-5-8114-1069-9. —
Tekcrt : anexTponnsiit // Jlaub: 25eKTpoHHO-OMOMHoTeyHas cuctema. - URL:
https://e.lanbook.com/book/210716.

JononHuTenbHas TuTepaTypa

1. Hukutuna, H. I'. Ananutudeckasi XuMusi: y4eOHUK U TIPAKTUKYM JUISI CPETHETO
npodeccuonansuoro oo6pazosanusi / H. I'. Huxutuna, A. I'. bopucos, T. U.
Xaxanuna; noa penakiued H. I'. Hukutuno#. -4-e usz., nepepad. u gomn. - M :
N3parenscTBO FOpaiit, 2022. - 394 c.

2. T'aBponckasa O.}O. Komnounnas xumus:ydyeOHUK W npaktukym ais CIIO -
M:IOpaiit,2019.-287c. —ISBN 978-5-534-00666-7. -Tekcr:3nexrponnsiii //IbC
FOpaiit (caiit). —URL:https://urait.ru

3. Ananutuueckass XuMusi. MeToJibl pa3/iesieHUus BEIeCTB U TUOPUIHBIE METOIbI
ananu3a:yaeOnuk / A.A. TAHEEB, u.r. 3enkesuy, JI.A. Kapuosa .; mox pex. JI.H.
MockBuna  —CII6:Jlanp, 2019.-332c. —ISBN  978-5-8114-3394-0. —


https://e.lanbook.com/book/210716

TeKCT: IeKTPOHHBII //93BC «JIaHbY

URL:https://e.lanbook.com/book/113899

(camT).

4. Ky3ueuos, /. I'. Oprannueckas xumus: yueoHoe nocooue / J[. I'. Ky3Hemnos. -
Cankrt-IletepOypr: Jlans, 2022. - 556 c. - ISBN 978-5-8114-1913-5. — Tekcr :
anektponnbiit /BC Jlans - URL: https://e.lanbook.com/book/212297

NHuTtepHeT pecypceel
OBC «JIlauby»
OBC Znanium.com
OBC bubmmoPoccuka
eLIBRARY.RU
"BOOK.ru"

4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHHS 0011e00pa30BaTeIbHOM

AUCHUIIINHBI

PesynabTaTnl 00y4yeHus

(I)OprI U ME€TObI

OLICHKH

JIMYHOCTHBIE pe3y/JbTaThI: Y cTHBII/MCEMEHHBII
JIP 1 I'paxknanckoe BocliUTaHuE ompoc
JIP 2 [TarpuoTtrueckoe BOCIIUTaHUE becena
JIP 3 JlyXxOBHO-HpaBCTBEHHOE BOCIIUTAHUE YcTHOE cool1ieHne
JIP 4 DcreTnyeckoe BOCIIUTaHUE Jlokmaasl
JIP 5 ®usnyeckoe BOCIUTAHUE TectupoBanue
JIP 6 TpynoBoe BocniuTanue Ponesas urpa
JIP 7 Dxonoruyeckoe BOCIUTAHUE [Ipesenranus
JIP 8 IleHHOCTH HAYYHOT O TO3HAHUS DK3aMeH
MeranpeamerHblie pe3yJabTaThl:

Y CTHBIN/TTUCEMEHHBIIH
OsgiaieHHe YHUBePCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH onpoc
JeHCTBUSIMMU becena
MP 1 6a30Bble TOrHUECKUE NEHCTBUA: YcTHOE cooOuienne
MP 2 6a30BbI€ HCCIENOBATENLCKUE JIEHCTBUS: Jlokmaasl
MP 3 pabora c uadopmarueit TectupoBanue
OBiaeHue YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU Ponesas urpa
NeHCTBUAMM: [IpesenTanus
MP 4 o6mienue IIpoBepounas pabota

MP 5 coBMecTHas A€STETbHOCTh

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU ACHCTBHAMM:
MP 6 camoopranuzanus

MP 7 camOKOHTpOJIBb

MP 8 sMOLIMOHATIBHBIN UHTEIJIEKT

MP 9 npunsitTie ceds U Ipyrux Jnoaen

DK3aMeH

IIpeaMeTHBbIe pe3yIbTaThl:

I[P 1 cdhopMUPOBAHHOCTh MPEACTABIEHUN: O XHUMHUYECKOU
COCTABJISIOLIEN €CTECTBEHHOHAyYHOU KapTHUHBI MUpPA, POJIM XUMUU
B MO3HAHMU SIBJICHUM NPUPOJBI, B (POPMHUPOBAHUU MBIIIJICHUS U
KyJIbTYypbl ~ JIUYHOCTH, €€  (YHKIMOHAJIBHOW TI'PaMOTHOCTH,
HEOOXOUMOM I pelIeHus] NPaKTUYECKUX 3a/1a4 U SKOJIOTHYECKH

YV CTHBIA/TTUCHMEHHBIN
onpoc

becena

YcrHOE coolIIeHne
Jloknaast
TectupoBanue




00OCHOBAaHHOTO OTHOILIEHHUsSI K CBOEMY 3JI0POBbIO M IPHUPOTHOMN
cpene;

I[P 2 BnageHue CHUCTEMOM XHWMHYECKUX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJAralolUe MOHATUS (XUMUYECKUI 3JIEMEHT,
aToM, OJJIEKTpOHHas o00o0JIouKka aroma, S-, p-, d-JIEKTPOHHBIE
opbuTanu aTOMOB, WOH, MOJIEKYIIa, BaJICHTHOCTD,
JJEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHHSI, XUMUYECKasi CBA3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA 0OBEM, YIIIEPOAHBIN CKeJeT,
(GyHKUMOHANbHAS  TpPYyNNa, paguKal, H30MEpHs, H30MEpHI,
TOMOJIOTMUECKUN psAJl, TOMOJIOTH, YIJIEBOAOPOJbI, KHUCIOPOA- M
a30Tco/eprKallue COEIUHEHUs, OMOIOINYECKH aKTUBHbIE BEILECTBA
(YyriaeBozpsl, KHpBI, OCJIKH), MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BCHO, BBICOKOMOJICKYJISIDHBIE COEAMHEHHs, KPUCTAJUIMYECKAs
pelieTka,  TUNBl  XMUMHYECKUX  peakuuil  (OKUCIUTENbHO-
BOCCTAHOBUTEIIBHBIE, 3K30-U 3HIOTEPMUYECKHUE, PEAKLIUA HOHHOTO
oOMeHa), pacTBop, AIIEKTPOJINUTHI, HERJIEKTPOJIUTHI,
JNEKTPOJIMTUYECKAsT JTUCCOLMALNS, OKUCIUTEIb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHUYECKOH peakliiy, XUMHUUECKOE PaBHOBECHUE), TEOPUU
U 3aKOHBI (T€OpHUs] XMMUYECKOI'O CTPOCHHS OPTaHUYECKUX BEIIECTB
A.M. bytnepoBa, TeopHs BJICKTPOJIUTUYECKONW JAHCCOLMALINH,
nepuoanueckuii 3akoH J[.MI. MeHnpneneeBa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEpPHOCTH, CUMBOJIMYECKUH  S3BIK  XUMHH,
(akToJIOrMUeCKue CBEACHUS O CBOWCTBAX, COCTaBE, MOJIYYEHUU U
0€30MaCHOM HCIIOJIb30BAaHUU BAXKHEHIIMX HEOPraHUYECKUX U
OpPraHMYECKHUX BEILECTB B OBITY M NPAKTUYECKOH [eATeIbHOCTH
YEJI0BEKa;

IIP 3 cdopMHPOBAHHOCTE YMEHHH BBIABIATH XapaKTEpHbIE
IOPU3HAKA M B3aMMOCBSI3b HM3YUEHHBIX IIOHSATHH, IPUMEHATH
COOTBETCTBYIOIIME IOHATUS NPU ONMCAHMM CTPOCHMSI U CBOWCTB
HEOPraHMYECKUX MU OPraHMYECKHUX BEIIECTB M HUX IPEBPALICHUII;
BBIABJISITH B3aMMOCBS3b XMMHMUYECKHX 3HAHUH C TOHATUSAMU U
MPEJICTAaBICHUSIMUA IPYTHX €CTECTBEHHOHAYUYHBIX MPEIMETOB;

ITP 4 chopMupOBaHHOCTH YMEHHUH HCHOJIB30BaTh HAUMEHOBAHUS
XUMHYECKHX COEAMHEHUN MEXIYHapOJHOTO COH03a TEOPETUYECKON
U TPUKIAQIHOW XHMHUM M TpPUBUAJIbHBIC HAa3BaHUS BAXKHEUIINX
BEIIECTB (ITWJIEH, alleTWUJIeH, TJIULEepuH, (eHol, (opMaabaeru,
YKCyCHasl KHUCJIOTa, TJMLUWH, YrapHbI Tra3, YIVIEKUCIBIM Tas,
aMMHaK, raiieHas M3BECTb, HETallleHas H3BECThb, UThEBas coja U
JpPYTUX), COCTaBIATh (POPMYIJbI HEOPTaHUYECKUX M OPTraHMYECKHX
BEIIECTB, YPABHEHUSI XUMHUECKUX PEaKLUN, OOBSICHITh UX CMBICIL;
MOATBEPXKJIaTh XapaKTEPHbIE XUMHUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOILIMMHU 3SKCIIEPUMEHTAMH M 3allUCSIMU  YpaBHEHUN
XUMHUYECKHUX PEAKIIU;

ITP 5 c(hopMUPOBAHHOCTH YMEHHI YCTaHaBJINBAaTh
IIPUHAJIEKHOCTh M3YYEHHBIX HEOPraHWYECKMX M OPraHUYEeCKUX
BEIIECTB K OMNpEIENIEHHbIM KjaccaM W TpyHIaM COETUHEHH,
XapaKTepU30BaTh UX COCTAaB M BAaKHEWILINE CBOMCTBA; ONPENENATH
BUJIbl XMMHUYECKUX CBsi3el (KOBaJIeHTHAs, MOHHAS, METaJUIMUECcKas,
BOJIOPOJIHAs), THUIBI ~ KPUCTAIMYECKUX  PELIETOK  BEIECTB;
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;

I[P 6 BnageHue OCHOBHBIMH METOJAMH HAy4yHOTO II03HAHHUSA
BEIIECTB M XHWMHYECKHX SIBIICHUU (HAOMIOIEHHE, W3MEpeHue,
HKCIEPUMEHT, MOJICTUPOBAHNE);

IIP 7 cdopmMupoBaHHOCTh YMEHHMH MPOBOJUTH PacyeThl IO

PosnieBas urpa
[Ipesenranus
[IpoBepounas pabota
DK3aMeH




XUMHYECKMM (OpMyJIaM M YpaBHEHHUSIM XHUMHMUYECKUX pPEakLui c
UCTOJIb30BaHUEM  (PU3MUECKUX  BEJIMYMH, XapaKTEePHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, o0OBeMa
(HOpManbHbIE ~ YCJIOBMSI)  ra3oB,  KOJIMYECTBA  BEILECTBA;
UCIIOJIb30BaTh CUCTEMHBIE XMMHWUYECKHE 3HAHMUA [UIsl TPUHATHA
pelIeHUN B KOHKPETHBIX JKU3HEHHBIX CUTYallUAX, CBS3aHHBIX C
BEUICCTBAMM U UX IPUMEHECHUEM,;

[P 8 chopMUPOBAaHHOCTh YMEHHUU IUIAHUPOBATh W BBIMOIHATH
XUMHUYECKHH 3KCIIEpUMEHT (IIPEeBpalleHHs] OPraHUYECKUX BEIIECTB
IIPU HArPEBaHUHU, IOJIyYCHHME OTUJIEHA M HU3Y4YEHUE €0 CBOMUCTB,
KAUECTBCHHBIC pEAaKIMH Ha aIbJCTUIBI, KpaxMal, YKCYCHYIO
KHCJIOTY; JA€HaTypanus OeJIKOB IIPH HarpEeBAaHHUH, [[BETHBIE PEAKLIUU
0€JIKOB; IMPOBOJUTH PEAKIIMM MOHHOTO OOMEHA, OIPEIEATh Cpeay
BOJHBIX pAacTBOPOB, KayeCTBEHHBbIC pEaKkIUMH Ha Cyabdar-,
KapOOHAaT- M XJIOPHJ-aHUOHBI, HAa KaTHMOH aMMOHUs; peIIaTh
DKCIIEpUMEHTAJIbHBIE  3aJayd 1o TeMaM  «Mertauie» u
«Hemeramib») B COOTBETCTBMM C  MpaBWIAMH  TEXHUKHU
0€30MaCHOCTH TpU OOpalleHHH C BEHIECTBAMH U J1aOOpaTOPHBIM
o0OpyOBaHUEM;  NPEIACTABIATh  PE3yjibTaThl  XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3amicCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;
IIP 9 chopmMHUpOBaHHOCT YMEHHSI AHAIU3UPOBATH XUMHUYECKYIO
UHPOPMALIMIO, TOJIY4YaeMyl M3 Ppa3HbIX HCTOYHUKOB (CpelncTB
MaccoBoi HHpopManuu, ceTb IHTEepHET 1 Apyrue);

I[P 10 cdopMupOBaHHOCT, yMEHUN COONIOAATh TpaBUiIa
HKOJIOTHYECKH 1EIeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOMH
JEATEIIBHOCTM B LENAX COXPAaHEHMsI CBOETO  3/I0pOBb WU
OKpY)Kalolllel  MPUPOJHOM  CpeAbl, YYUTHIBATH  OINACHOCTh
BO3JCHCTBUS Ha >KMBBIE OPraHU3Mbl OIIPEIEICHHBIX BELIECTB,
MOHUMAsi  CMBICH  IIOKa3arejid  MOpPENeIbHOW  JOIMYCTHUMOM
KOHILIEHTpALUK;

I[P 11 nna oOydaromUXCsi C OrpPaHUYEHHBIMH BO3MOXKHOCTSMHU
310pOBbsl:  C(POPMUPOBAHHOCTH YMEHMS MPHUMEHSATh 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHMS BEIIECTB U XUMHUYECKHX
SIBIICHUI;

P 12 JUIST  CHEeNBIX H  CIA0OBUIANIUX  OOYYArOIIHXCS:
c(OPMHPOBAHHOCTh YMEHHUS HCIOJIb30BATh PEbe(hHO TOUECUHYIO
cucteMy o6Oo3HaueHuil JI. bBpailng s 3anMcu  XMMHYECKHX

bopmyst.




