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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 cnenuansHocTH 21.02.19 3emneycTpoicTBO.

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) cdopMupoBarh NOHMMAHHE 3aKOHOMEPHOCTEM MPOTEKAHUSI XHUMUYECKUX
IIPOLIECCOB U SABJICHUM B OKPYXAIOLIEH Cpele, LEIOCTHOM HAYYHOM KAPTHHBI MHPA,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS MPOBOJUTH pPACUETHI IO XUMHUYECKUM (opMmynam U
YPaBHEHUSAM XUMHUYECKHUX DPEAKLMUM, IUIAHUPOBATh U MHTEPIIPETUPOBATH PE3YJIHTATHI
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 JOCTOBEPHOCTh U
0000111aTh HHPOPMALIMIO XUMUUYECKOTO XapaKkTepa U3 Pa3INdHbIX HCTOYHUKOB;

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

6) chopMupoBaTh MOHMMAHHWE 3HAYMMOCTU JOCTHMKEHUM XUMHYECKONW HAyKH U
TEXHOJIOTHH JIsl pa3BUTHS COLIMATILHON U POM3BOACTBEHHOM cep.

1.2.2. Ilinanupyemsie pe3yJbTAaThl OCBOCHUS Y4eOHOI0 Ipeamera

OcBoeHHne coaepkaHuss ydeOHOro mpeamera «XHMHS»  OOecleunBaeT

JOCTH)KEHHE 00YYaIOIMMHUCS CIEAYIOMMX 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 HAIMOHAJIBHBIX, OOIEYETOBEYECKUX T'YMaHHCTHYECKUX U
ACMOKPATUYCCKUX HGHHOCTefI;

- TOTOBHOCTh NPOTHBOCTOSITh HAEOJIOTHM HKCTPEMM3Ma, HaIMOHAIM3Ma, KceHodobuwu,




JIMCKPUMUHALIIH IO COLMATIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM NIPH3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JEATEIIbHOCTh 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 BOJIOHTEPCKON JESTEIBHOCTH;

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 M KyJbTYpy, MPOLLJIOE M HACTOSIIEE MHOIOHAIIMOHAIBHOIO HapoAa
Poccuu;
- IEHHOCTHOE OTHOLIEHUE K FOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHUYECKOMY U HPUPOJHOMY
HaCJIEUI0, MaMATHUKAM, TpaaulusaM HaponoB Poccum, noctmwkenusMm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYJE;
- uyeiiHas yOe)KIeHHOCTb, TOTOBHOCTD 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 (WIIK) 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 OOLIECTBEHHBIX 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
HCKYCCTBA, 3THUYECKUX 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:

- TOTOBHOCTH K TPY/y, OCO3HAHHE [[EHHOCTH MacTepCTBa, TPY10JI00ue;

- TOTOBHOCTh K aKTUBHOM JIEATEIILHOCTH TEXHOJIOTHYECKON M COMAIbHON HAMpPaBICHHOCTH,

CIIOCOOHOCTh WMHUIIMUPOBATh, IUTAHUPOBATh M CAMOCTOSITENILHO BBIMOJHATH TaKYHO

NeSTeTbHOCTD;

- MHTEpeC K pas3nu4HbIM chepam mpodeccHoHATBHON NEesSTENbHOCTH, YMEHHE COBEpIIAaTh

OCO3HAHHBIN BBIOOP Oyaymield mpodeccud U peaTn30BBIBaTH COOCTBEHHBIE KU3HECHHBIC

TUJTaHBI;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BAHUIO HA MPOTSKEHUH BCEH
KU3HH;




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 116
B T.4.

OcHoBHOe coJep:kaHue 88
BT. 4.:

TEOpeTUIEeCKoe 00ydeHne 70
IIPaKTUYECKUE 3aHATUS 14
n1abopaTopHbIE 3aHATH 4
IIpodeccnoHaTbHO-0PHUEHTHPOBAHHOE CO/leP:KaHMe (COdep:KaHue )8
NMPHUKJIATHOT0 MOIYJIA)

BT. 4.:

TEOpETHUECKOe 00yUueHue 22
MPAKTUYECKHUE 3aHSITUS 4
n1abopaTopHbIE 3aHATH 2
IIpomeskyTouHas aTTecTauMs (3a4€T C OLEHKOM)

Bcero 116




2.2. TemaTu4yeCcKkMi IJIAH M COAEPKAHUE U CIUTITHHBI

dopmMupyemblie
HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oo0bem
pa3/1esioB U TeM JIabopaTopHbIe U MPAKTHYECKUE 3aHATHUS, IPUKJIATHON MO1YJIb 4acoB pesyabTaTHL
o0y4eHust
1 2 3 4
OcHoBHOe coep:kaHue 88
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 10
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 - =
UMIECKO 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 2 JIP 1-8
[Tepuognueckuit | Teoperuueckoe odyyeHune 2 MP 1-9
3aKOH U Ta0JIHMIa = I1P 1- 12
[Tepuonnueckas cucrema xumuueckux aneMeHToB .M. MenaeneeBa. @U3nueckuii CMbICIT 2
A1 Menneneesa [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.
Pasnen 2. Xumuueckue peakuumn 18
Tema 2.1. Tunsr | OcHOBHOE coiepKaHue 12 JIP 1-8
XUMHYECKHX TeopeTnueckoe o0yueHune 8 MP 1-9




peakuuii

KJ'IaCCI/I(bI/IKaI_[I/IH " TUIIBI XUMHUYCCKUX peaKHI/Iﬁ C Y4aCTHEM HCOPraHU4E€CKNUX BEIICCTB. KomnyecTBeHHBIE
OTHOIICHUS B XUMHU. OCHOBHBIC KOJIUYECTBEHHBIC 3aKOHBI B XMMHU U pacyeThl 110 YPaBHCHUAM XUMHYCCKHUX
peaKHHﬁ. Mouns Kak CIMHNIa KOJIMYECTBA BEUICCTBA. MOJ'IHpHaH Macca.

3aKOHBI COXPAaHEHHSI MACChI M SHEPTUU. 3aKOH ABOraapo. MosipHblii 00beM ra3oB. OTHOCHUTENbHAS
IUIOTHOCTB I'a30B.

CKOpOCTh XMMUYECKUX peakiuii. DHeprus aktupanui. OOpaTUMOCTh XUMHUYECKUX PEaKITH.

Xumuaeckoe PaBHOBECHE. (DaKTopr, BJIMAIOIIUE HA CKOPOCTHh XUMHUYCCKUX peaKHHfI.

IIpakTHyeckas padbora Ne2

CocraBneHue ypaBHEHUH peakiiil CoeTUHEeHNs], pa3I0KeHUs, 3aMeILeHNs, OOMeHa. Y paBHEHUs peaKkLnui
TOpPEHHUsl, HOHHOTO OOMEHa, OKHUCIIEHUA-BOCCTAHOBJICHUS.

Pacder KOIMYECTBEHHBIX XapaKTEPUCTUK UCXOHBIX BEIIECTB U IPOAYKTOB peakiuu. Pacuer
KOJINYECTBEHHBIX XapaKTEPUCTHK MPOIYKTA PEAKIIUN COSTMHEHHS, €CITN OJHO U3 BEUIECTB JaHO B U30BITKE
W/WIIN COACPIKUT IpuMecH. PacueT MaccoBoii mit 00BbEMHOM JJOIH BBIX0/1a IPOIYKTa PEAKIIUU COCIMHECHUS
OT TEOPETHUYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIEHUH Ta30B. Pacyet Maccel (00BbeM, KOJTUYECTBO
BEIIIECTBA) MPOAYKTA PEaKIUH, €CJIU OJHO U3 BELIECTB JAHO B BUJIE PACTBOPA C OIPEIEICHHON MacCOBOM
JI0JIEM PAaCTBOPEHHOTO BEILECTBA.

IIpakTyeckas padora Ne3

ypaBHeHI/ISI OKMCJICHHS-BOCCTAHOBJICHHS. CTenenb okucieHus. OKUCIUTENIh 1 BOCCTAHOBUTEIb.
OKHCIUTEIBEHO-BOCCTAHOBUTEIIBHEIC pPCaKknuun B Mpupoac, MpOU3BOJACTBCHHBIX ITPOLCCCax U
KUBHCACATCIbHOCTH OPraHn3MOB. OKHCIUTEITBHO-BOCCTAHOBUTEILHEIN IOTCHIHAJI CPCIBbI. CocraBieHue u
YpaBHHUBAHUC OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ MCTOOM 3JICKTPOHHOT' O Oananca. TUnM4YHbBIC
HCOPTaHNYCCKUC OKHUCIUTCIIN U BOCCTAHOBUTCIIN. 3JICKTpOJ'II/I3 pPacTBOPOB U paCIlyIaBOB coJleii.

ITP 1- 12

Tema 2.2.
DIIEKTPOIUTHYECKA
sI JUCCOLIHALINA U
WOHHEII 00MeH

OcHoBHOE coaepxaHue

Teoperuyeckoe o0yueHue

Teopus >neKTpONUTHUECKON aucconuanuu. Peakmuu moHHOro oOmeHa. CocTaBlieHHWE peaklMid MOHHOTO
06MeHa HYTeM COCTABJICHUA UX ITOJIHBIX U COKpaHleHHI)IX MOHHBIX ypaBHeHHﬁ.

3JI€KTpO.HI/I3 coJieii: Karoa, aHOd, raJJbBaAaHNYCCKHUEC DJICMCHTBI. HpaKTI/I‘-IGCKOC MMPUMCHCHHUC DBJICKTPOJIN3a.

JIP 1-8
MP 1-9
IP 1- 12




['unponus coneil. 3HaueHne TUAPOIN3a B OMOIOrHYecKUX 0OMEHHBIX mporeccax. [I[pumenenue ruaponusa B 2

MPOMBIIIIICHHOCTH.
Pasznea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BeleCTB 18
Tema 3.1. OcHoBHOE coep:kaHue 4 JIP 1-8
Knaccuduxamus, | Teopermueckoe oGyuenue 4 MP 1-9
HOMCHKJIATYPA M [TTpenmer Heopranudeckoi xumun. B3auMocBs3b Heopranuueckux BemecTs. Knaccudukanus P 1-12
CTpOCHHC Heopranudeckux semects. [IpocTeie U cioxkHble BenecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEMIECTB (OKCHIbI,
HCOPTaHMHUCCKUX |y ipokcuipl, KUCIOTHL, coin). HoMeHKIaTypa 1 Ha3BaHHE HEOPraHUYECKUX BEIECTB UCXOMS U3 UX 2
BEIICCTE XUMHUYECKON (DOPMYIIbI UITU COCTaBICHHE XUMUUECKON (POPMYIIbI HCXO/I U3 HA3BaHMSI BEIIECTBA 110

MEXIYHAPOJAHON HUIIU TPUBUAIBHOW HOMEHKIIATYPE.

MexMonexyisipHbIe B3aumoaencTBusa. Kpucramiornaparel. ArperaTnble COCTOSIHHS BEIIECTBA.

Kpucrannnueckue u amopgHsbie BemecTBa. TUIbI KPUCTANIMYECKUX PELIETOK (ATOMHAsI, MOJIEKYJISIpHAs, )

MOHHAsI, METAIITNYECKasi). 3aBUCUMOCTh (PU3NYECKUX CBOWCTB BEIIECTBA OT TUIA KPUCTAIUTHUECKON

pemieTku. [TpyunHBl MHOrOOOpa3us BEIIECTB.
Tema 3.2. ®usuko-| OcHOBHOE coJep:KaHue 10 JIP 1-8
XUMHUYECKHE Teopernueckoe odyuenue 6 MP 1-9
CBOHCTBa Mertamnel. OOmue ¢u3nyeckue M XHMMUYECKue cBoilcTBa MeTauioB. CrocoObl MonydeHHs. 3HaueHHE TP 1- 12
HCOPraHMYCCKUX  |MeTaIioB M HEMETAJUIOB B IPUPOJE U KU3HEACATEIBHOCTH YeJIOBEKa U OpraHn3mMoB. Kopposus MeraioB: 2
BCIIECTB BUIBI KOPPO3UH, CIOCOOBI 3aLIUTHI METAJIIOB OT KOPPO3HUHU.

Hemerannel. O6mue ¢puznyeckue U XMMUYECKUE CBOMCTBA HEMETAIUIOB. TUMMUYHBIE CBOMCTBA MeTauioB [Y—

YII rpynn. Knaccudukanuss ¥ HOMEHKIATypa COEAMHEHHH HeMeTalioB. KpyroBopoThl OHOTE€HHBIX 2

3JIEMEHTOB B IPUPO/IE.

XUMHYeCcKHe CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KHCIIOT,

coJIel U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTUHEHH, 2

BBICIIMX OKCHJIOB U THAPOKCHJIOB.

IIpakTnyeckas padora Ned 2




CocraBneHue ypaBHCHI/Iﬁ XHUMHUYCCKUX peaKuHﬁ C Y4aCTHUEM IPOCTHIX U CIOKHBIX HCOPraHUYCCKHUX BCIICCTB!:
OKCHJOB MCTAJIZIOB, HEMCTAJIJIOB H aM(bOTepHBIX OJICMEHTOB;, HCOPraHNMYCCKUX KHCIIOT, OCHOBaHHH U

aM(}OTEepHBIX THAPOKCHUJIOB, HEOPTAaHUIECKUX COJICH, XapaKTEPU3YIOIINX UX CBOMCTBA. 2

Pelienne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HAa CBOMCTBA U MOJYy4YCHUE HEOPTaHUUECKUX

BEIIECTB.

JlabopaTopnasi paGora Nel 2

JlaGopaTopHnas pabora «CBOMCTBA METAIUIOB U HEMETAJIOBY.

HccnenoBanne  (GU3MYECKUX W XUMHUYECKMX CBOWCTB  METaVIOB M HEMETAUIOB.  PerieHue )

SKCIEPUMEHTAIBHBIX 3a7a4 [0 CBOWCTBAM XHUMHUYECKHM CBOMCTBAM META/VIOB M HEMETAUIOB, IO

Pacno3HaBaHUIO U MOJIYYEHHUIO COCIMHEHUI METAJIJIOB M HEMETAILIIOB.
Tema 3.3. OcHoBHOeE coep:kaHue 4 JIP 1-8
I[IponsBozacTBO Teoperuyeckoe odyueHue 4 MP 1-9
HCOPraHUYCCKUX  |OOuMe MpeACcTaBlIeHUs O TMPOMBIIUICHHBIX CHOCO0aX MONyYeHUs XMMHUYECKUX BEIIeCTB (Ha MpuMepe ) [P 1- 12
BCIICCTB. MIPOU3BOJICTBA aMMHAaKa, CEPHON KHUCIIOTHI).
3HayeHue u
PHMEHCHYE B UYepHas u uBetHas metamyprus. IIpakThueckoe mpUMEHEHUE 3JIEKTPOIU3a JUIsl MOJYyYEHHUs IIEJIOYHBIX,
GhiTy B Ha HIEJIOYHO3EMETBHBIX METAJUIOB U amOMUHUS. CTEKIIO U CUIIMKATHAS TPOMBILIIEHHOCTD. 2
e — [Tpo6iema 0TX0/10B ¥ MOOOYHBIX MPOAYKTOB.
Pazneua 4. CTpoeHne 1 CBOMCTBA OPraHUYeCKUX BeleCTB 30
Tema 4.1. OcHoBHOE coep:kaHue 6 JIP 1-8
Knaccuduxanus, | Teoperuyeckoe odyuenue 4 MP 1-9
CTpocHHC 1 [Ipeamer oprannueckoit xumun. B3auMocBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTB. 2 P 1-12
HOMEHKJIaTypa
OPraHUYECKUX XHUMHYECKOE CTPOEHUE KaK MOPSA0K COCTMHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO MX BaJeHTHOCTH. OCHOBHBIE
BEIIECTB MOJIOKEHUSI TEOPUM XUMHYECKOTO CTPOEHHSI OpraHnydeckux coenuHeHui A.M. BytiepoBa. YrimepoaHslit

CKEJIET OpPraHWUYeCKOW MOJEKyNbl. MOJEKyIsIpHble W CTPYKTypHBIE (pa3BepHYThIC, COKpAIIECHHBIC) 5

XUMUYECKHe (HOpMYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHHUSI MOJeKyn. M3omepus u

M30MeEpHI (CTPYKTYpHas, reoMeTpuueckas (Luc-Tpanc-u3zoMmepus). KpaTHOCTh XUMHUECKOU CBSI3HU.

[TonsiTrie 0 pyHKIMOHANBHOU Tpy1e. [[puHIUTIBL KTacCUPUKAIMYA OPTAHUYECKUX COCTUHEHUI.

MexnynapoaHasi HOMEHKJIATypa U IPUHIUITBI HOMEHKJIATYPbl OPraHUYECKUX COSAMHEHUM.

IIpakTnyeckas padbora Ne5 2




HOMeHKHaTypa OpTraHU4YCCKUX CO€,I[PIHCHPII>1 OTACIBHBIX KJIACCOB (HaCBIH_ICHHBIe, HCHACBIIICHHBIC U
ApOMATHYCCKUEC YITIEBOAOPOAbI, CIIMPTHI, (bCHOJ'IBI, aJlpaAcTruabl, KETOHBI, Kap6OHOBBIe KHCJIOTBI H I[p)

CocraBieHue MOJIHBIX U COKPALEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BELIECTB OT/AEIbHBIX KJIACCOB, 2

UCNONB3ys MX Ha3BaHMA II0 CHCTEMAaTH4YecKOM HOMeHKiIaType. Pacuersl mpocteiimei ¢Gopmysbl

OpraHMYECKON MOJIEKYJIbI, UCXO/s U3 DJIEMEHTHOr0 cocTasa (B %).
Tema 4.2. OcHoBHOE coep:kaHue 14 JIP 1-8
CaoiictBa TeopeTnueckoe odyuenue 14 MP 1-9
OpFaHquCKvHX ®DU3HKO-XUMHYECKHE CBOWCTBA OPraHMYECKUX COCAMHEHUN  OTICNBHBIX  KJIAacCOB  (OCOOCHHOCTH 1P 1- 12
COCAHHCHHIN KJaccu(UKaMl ¥ HOMEHKJIATYphl BHYTPU KJIacca; TOMOJIOTMYECKHH psnq W oOmias Gopmyna; H30MEepHs; 2

¢u3nyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOIYYEHHUS):

— IpenenbHbIE YIIIEBOXOpOAbl. l'OopeHme MeraHa Kak OJUMH W3 OCHOBHBIX MCTOYHUKOB TeEIUla B

IPOMBIIIJICHHOCTH U ObITy. CBOMCTBa MPUPOIHBIX YIJIEBOAOPOAOB, HAXOXKIEHUE B MPUPOJE U IPUMEHEHHE 2

aJIKaHOB;

— HEIpENeIbHBIE U apoMaTHYecKue yriieBooponsl. Ilommmepusanus sTHIIeHa Kak OCHOBHOE HalpaBlICHUE

€ro HCIOJIb30BaHMs. ['OpeHMe aleTHIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOrO IUIAMEHM I CBapKu U 2

PE3KH METaJuIOB;

— KHUCIIOpPOJCOJepKale COeAMHEHUs (COMPTBI M TPOCTbie APUPHL, (EHOJNBI, aNbAETHAbl U KETOHBHI,

KapOOHOBBIE KHCIOTHI M HUX Mpou3BojHbIe). IIpakTHyeckoe MpUMEHEHHE STUIJICHTIUKONS, TIHUIEpUHA, 2

¢denona. [lpumenenue Gpopmainbaeruaa, aleTaibIeruia, yKCyCHOU KUCIOTHI.

MBpbl1a Kak COJM BBICIINX KapOOHOBBIX KUCIOT. MorolI1e CBOWCTBA MbLIIA. )

— a30TcojiepKallie COeJUHEHNs (AMUHBI 1 AMUHOKHCIIOTHI, OEJIKH). 2

Knaccugpukanuss u  0cOOGHHOCTH  OpraHMuYecKuX peakiuil. PeakumoHHele 1eHTpl. Pagukainsl

[TepBoHavanbHbIE MOHATHUS O TUIIAX U MEXAHU3MAaX OPTraHUYECKUX PEaKLU. 2
Tema 4.3. OcHoOBHOe coiep:KaHue 10 JIP 1-8
Opranuyeckue TeopeTuueckoe oGyueHue 10 MP 1-9
BCIIECTBA B buooprannueckue coequnenus. [Ipumenenne u 6uosoruueckas poib yrieBoaoB. OKHUCIEHUE YIIEBOIOB — TP 1- 12
AKU3HCCATCIIBHOCT | yCTOYHMK SHEPTUH JKUBBIX OpraHu3mMoB. O01acTu NpuMEeHEeHUs aMUHOKUCIIOT. [IpeBpaiiieHus 0enKoB MUIIu 5
1 4EJIOBEKa.

IIpownsBoacTBo u

B opranusme. buonoruueckue QyHxiuu OenkoB. buonormueckue QpyHKIUHM XKUpoB. Poib oprannyeckoit
XUMUU B PEIICHUH MPOOJIEM MMHIIEBON O€301TaCHOCTH.




[IPUMEHEHUE HyxnenHoBble KUCIIOTBI: cocTaB U cTpoeHue. CtpoeHne HykiieoTu10B. CoctaB HykJIenHOBbIX kucioT (JAHK,
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 peakuun. Krnaccudukanuss XUMUYECKHUX peakiuii: 1mo (a3oBoMy cOCTaBy (TOMOTEHHBIE H [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 Baut-T'odda), mmomaan peaknnoHHON
IIOBEPXHOCTH, HAIMYMS KaTajnu3aTopa. Posib Katann3aTopoB B IPUPOAE U MPOMBILIJIEHHOM IIPOU3BOICTBE.
OHeprusi akTUBalMU. AKTUBUPOBaHHBIM KomIuiekc. Karamuzatopel u katanu3. Ponb karanum3atopoB B
MIPUPOJAE U IPOMBILIJIEHHOM IPOU3BOJICTBE.
Tema 5.2. OcHoBHOe cogepkaHue
Tepmonnnamuyeck | JlaGoparopHasi pagora Ne2 JIP 1-8




ue MP 1-9
3aKOHOMEPHOCTHU IP 1- 12
IIPOTEKAHUS «M3yuenue BIUSAHUS Pa3InYHbIX (PAaKTOPOB HA CMEIIEHUE XUMUUECKOTO0 PABHOBECHSIY.
XUMHUYECKHUX HccnenoBanue BIMSIHNS U3MEHEHUS KOHLIEHTPALUU BEILECTB, PEAKIIMHU CPEIbl U TEMIIEPATyphl HA CMEILIEHUE
peakuui. XUMHUYECKOro paBHOBecHs. CpaBHEHME IOIYYEHHBIX PE3YJIbTaTOB C TEOPETHMUECKU MPOTHO3ZUPYEMBIMU Ha
PaBHOBeCHE ocHoBe npunuma Jle [larense.
XUMHUYECKUX
peaxkuuii
Pazpgea 6. JAucnepcHble CHCTEMBI
TeMma 6.1. OcHoBHOE co/lep:KaHue JIP 1-8
HucniepcHeie Teoperuyeckoe odyueHue MP 1-9
CHCTEMBI U Hucnepcusle cucreMsl. Komtonaaslie cucreMsl. ICTUHHBIE paCcTBOPBI. [P 1- 12
¢haxTopsl HX PactBopenne kak ¢Qusuko-xumuyeckuii mnpouecc. PactBoppl. CrocoObpl MPUTOTOBIEHUS PaCTBOPOB.
YCTOIYHBOCTH PacTtBopuMocTb. MaccoBasi 10Ji1 pacTBOPEHHOro BewiecTBa. [IpeenbHO JOMYyCTUMBIE KOHLIECHTPALMU U HUX

UCIOJIb30BaHUE B OIICHKE HKOJIOTHYECKOM 0€301MacHOCTH.

Knaccugukanus nucnepcHbIx cucreM no coctaBy. CTpoeHue M (hakTopbl yCTOWYMBOCTH JUCIIEPCHBIX

cucreM. Pacro3HaBaHMe HCTHHHBIX pPaCTBOPOB, KOJJIOWJHBIX PAcTBOPOB M TI'PyOOAUCHEPCHBIX CHCTEM.

Crpoenue wmwunemisl. PacceuBanume cBeTa MNpU MPOXOXKJIEHUH CBETOBOTO IIydyKa Yepe3 ONTUYECKH

HeoHOpoaHYIo cpeny (3ddexra Tunmans).
Paszpnen 7. KadecTBeHHbIe peakiuu 00HAPYKeHHS] HEOPTaHUYeCKNUX M OPraHMYecKHUX BellecTB
Tema 7.1. OcHoBHOe coiep:KaHue JIP 1-8
OOHapyxeHue IIpakTuyeckasi pa6ora Ne6 MP 1-9
HCOPraHMYCeCKUX  [KayecTBEHHbIE XUMHUECKUE PEAKIMH, XapaKTepHbIe U1 OOHAPYKEHUSI HEOPTraHWYECKUX BEIeCTB (KaTHOHOB TP 1- 12
KaTHOHOB 1 1 annoHoB). CocTaBlIeHHE ypaBHEHUN peakinii 0OHapykeHust KaTuoHoB [—VI rpynm u aHnoHOB, B T.4. B
aHNOHOB MOJIEKYJIIPHON U HOHHOU (popmax.

Peakuuu oOHapyXeHHsI HEOPraHUYECKUX BEUIECTB B PEAIbHBIX 00BEKTAX OKPYKaIOLIEH CPeIbl.
Tema 7.2. OcHoBHOe coaep:xkaHue JIP 1-8
Oo6napyxeHue IIpakTuyeckasi pa6ora Ne7 MP1-9




OPraHUYECKHUX ITP 1- 12
BEIIIECTB

KadecTBeHHbIE XUMHUECKUE PEAKIH, XapaKTepHbIE Il OOHAPYKEHUS OTAEIbHBIX KJIACCOB OPraHMYECKHX
OTACIPHBIX COeMHEHU: (PEeHOIIOB, aNbJIETU0B, KpaxMaja, yKCYCHON KUCIIOThI, aMUHOKUCIIOT U Jp.
{1aceoB © Jlenatypanus OeIKOB IPH HarpeBaHUM, LIBETHbIE PEaKLIUU OEIKOB. 2
UCTIOJIb30BaHUEM

CocraBieHne Ka4eCTBEHHBIX PEAKIUNA OOHAPYKEHHSI OPTaHUIECKUX COSIMHEHUI OTJCIBHBIX KJIACCOB.
Ka4eCTBEHHBIX
peakuuii

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IePKaAHME 28

Paznea 8. Xumus B ObITY M IPOM3BO/ICTBEHHOM AeITeJIbHOCTH YeJI0BeKa 2 JIP 1-8
Tema 8.1. OCHOBHOE COjIepKaAHUe 2 MP 1-9
Xumust B ObITy M | [IpakTHuecKas padora Ne§ 2 [P 1-12
IIPOM3BOICTBEHHOMN 2
IeATEbHOCTH Okosnoruyeckasi 0€30I1aCHOCTb MOCAEACTBUIM OBITOBOM 1 IPOU3BOJCTBEHHOMN AESITEIbHOCTH YEIOBEKA,
qeOBeKA CBsI3aHHas ¢ IepepabOTKOM BEIECTB; MOUCK U aHAIM3 XUMHUECKOW HHPOPMALIUU U3 Pa3TUIHBIX HCTOYHHKOB

(HayyHast ¥ yuyeOHO-Hay4yHasl JUTepaTypa, CpeJiIcTBa MaccoBoil nHpopmanuu, cetb IHTEpHET U apyrHe).

Keiicsl (¢ yuerom Oynymieil npodeccroHalbHON AeATeNbHOCTH) Ha aHaIU3 HHPOpMAIIUU O

IPOM3BOJICTBEHHOM IEATEILHOCTH YeNIOBEKa, CBI3aHHOMN C repepaboTKOM U MOJIyYeHHEM BEIEeCTB, a TAKXKe C

HKOJIOTHYECKOM 6€30MacHOCTBIO.
Pa3nen 9.1. UcciienoBanne 1 XMuMHYECCKHI aHAIN3 00beKTOB OHOC(epbl 12
Tema 9.1.1. OCHOBHOE COjiepKaHue 2 P 1-8
OcHOBBI MP 1-9
aGOPaTOPHOIL JlabopaTopuas padora Ne3 2 IP 1- 12
TIPAKTHKH B JlaGopaTtopHnast pabota «OCHOBBI TaOOPAaTOPHOU MPAKTUKKY. JlabopaTopHast mocyaa 1 XUMUYECKHE )
npodeccHoHanbHbI |PCAKTUBBL. OCHOBHBIC TabopaTopHsIe onepauun. JlaboparopHoe obopynoanue. TexHuka 0e30MacHOCTH U
X naGopaTopusx  |TPaBHiIa pabOTHI (IOBE/CHIs) B 1a0OPATOPHHN.
Tema 9.1.2. OcHoBHOE coep:xaHue 4 JIP 1-8
Xumuueckui Teoperuyeckoe o0yueHue 4 MP 1-9
aHaJTu3 Poo BOJBI Knaccugukarus npo6 Bozbl 10 BUAY U Ha3HAUEHHIO, UCXO/S U3 €€ XUMUYECKOTI'0 COCTAaBa. ) 1P 1- 12

OpFaHOJleHTI/I‘-ICCKI/IC CBOMCTBA (3anax, MMpoO3pavYHOCTh, IBETHOCTD, MYTHOCTB) BOJbI. Kucnoraocts u




IENIOYHOCTH BobI. pH cpezbl u MeTo b ee onpeencHus. JKecTKOCTh BOJIbI U METO/IBI €€ ONpPeIeIICHHSI.

CyIIHOCTh METO/Ia TUTPOBAHHSI.

Buibl sxecTKOCTH BOABI (BpEMEHHAsI U MOCTOsIHHAS). JKeCTKOCTh BO/IBI KaK MPUYKMHA BBIIAICHUS OCAIKOB WITH

00pa30BaHMs COJIEOTIONKEHHUHM, UMEIOLUX MECTO B OBITY U Ha IIPOU3BO/ICTBE.

CocraB coJieii, BBI3bIBAIOIINX KECTKOCTh BOJIbI. XMMUYECKHE MPOLIECCHI, YCTPAHSIONIHE )KECTKOCTh BOIBI. 5

VYpaBHEHHST XUMHUYECKHUX PEAKIUH, HIUTIOCTPUPYIOIINAX MPOLECCHI, TPOUCXOASAIINE IPH YCTPAaHSHHU

KECTKOCTU. Y CTpAaHEHUE BPEMEHHOU KECTKOCTU OBITOBBIMU U XUMUYECKUMU criocobaMu. CriocoOsbl

YCTPAHEHHUSI TIOCTOSHHOM JKECTKOCTH.
Tema 9.1.3. OcHoOBHOE co/lep:KaHue 2 JIP 1-8
Xumuyeckuit TeopeTnueckoe ofy4enne 2 MP 1-9
KOHTPOJIb Ka9CCTBA | K ayecTBEHHBIM XUMUICCKHIA COCTaB MPOIYKTOB MUTaHus. BeriecTsa, Ghanbcupumupyromme mpo yKThl IIP 1- 12
HPOAYKTOB NUTaHKS, ¥ BEIIECTBA, 3arPA3HAIONINE MTPOAYKTHI MUTaHus. OnpenesieHre 3arps3HsonMX XUMAYECKUX 2
ITATaHWA BEIIIECTB B MPOJYKTaX MUTAHHS, ONPEICIICHUE BEIIECTB, HE 3asBJICHHBIX B COCTaBE MPOJIYKTOB MTUTAHHUS.
Tema 9.1.4. OcHoBHOeE coep:kaHue 2 JIP 1-8
Xumuueckuit Teoperuyeckoe o0yueHue 2 MP I-9
aHaim3 npod Knaccudukaiiys mous 1o BULy ¥ HA3HAYCHHIO, UCXOS U3 XMMHUYECKOTO cocTaBa. VneHTuhukaius mpoost P 1-12
TIOHBRI THIOYBBI 110 €€ XMMHUUYECKOMY COCTaBY, ONMCAHHE BO3MOXXHOCTEH €€ MPUMCHCHUSI.

TpeOoBaHus K Ka4eCTBY MOYBBI PA3JIUYHOTO Ha3HaueHus. Onucanne 0COOCHHOCTEH UCIIOIb30BaHMUS TTOYB B 5

3aBUCHMOCTH OT THUIIOB, CIIOCOOBI YITyUIICHHUS KAYECTBA [TOYB B 3aBHCHMOCTH OT HAa3HAYCHHSL.

OO6nacT KCTIOIB30BAHUS OPTAaHUYECKUX YIOOPEHUH B 3aBUCUMOCTH OT KaUeCTBEHHOTO cocTaBa. Onucanue

OpraHUYEeCKUX yA0OPEHHIi ¥ UX MPUMCHEHNE B 3aBUCUMOCTH OT COCTaBa IMOYBBI U €€ PA3HOBHUHOCTH.
Tema 9.1.5. OcHoBHOE coep:xaHue 2 JIP 1-8
Wccnenopanue TeopeTnueckoe ofyuenue 2 MP 1-9
00BeKToB V4eOHO-HCCIIeN0BATENBCKHI IPOEKT B 00JIaCTH HCCIenoBanus 00beKToB onocdepsr. O630p TeM yaeOHO- P 1-12
Guochepsr MCCIIE/IOBATEIbCKUX IIPOSKTOB. AJITOPUTM BBIONHEHUS poekTa. OmnpeieneHne mpo0ieMbl HCCIIEI0BaAHHUS. 2

Merto/bl MOUCKA, aHATH3a 1 00pabOTKH HH(OPMAIIMH O TPOCKTE B PA3IUYHBIX HCTOUHUKAX.
Pa3nen 9.2. UcciienoBanne 1 XMMHYECKHI aHAJIN3 00bEKTOB TeXHOC(pepbl 14
Tema 9.2.1. OcHoBHOE cogepkaHue 4 JIP 1-8
XUMHUYECKUI MP 1-9

Teopernueckoe o0yueHue 4




aHanu3 Ha3nauenne TexHnueckoi Bojbl. TpeOoBaHMs K TEXHHYECKOM BOJIE IO TPyIIIaM MOTPeOICHUSI. ITP 1- 12
TeXHU4YeCKUi Bojbl [KauecTBO TeXHMUECKON BOBI pa3HBIX BUAOB. XUMUYECKUIN aHAIHU3 U MIPOU3BOJICTBEHHBIN KOHTPOJb COCTaBa

TEeXHUUYECKOH BoJibl. CYIIHOCTh METO/]a TUTPOBAHUS.

AHanu3 TEXHUYECKON BOJABI HA KECTKOCTb M JApyrue Mokaszareiar. KUCIOTHOCTh M IIETOYHOCTH BOJIBI.

Omnpenenenue obmend U cBOOOIHON IMIETOYHOCTH (KUCIOTHOCTH) METOI0M TUTpOBaHus. pH cpensl 1 MeTOob

ee omnpeneneHus. JKecTKoCTb BOJbI U METO/IbI €€ ONpeIeTICHUS.
Tema 9.2.2. OcHoBHOe cogepkaHue JIP 1-8
XUMUYECKUI Teoperuyeckoe ody4yeHue MP 1-9
aHaju3 BO3AYXA | ¥ynvpueckuii cocTaB aTMOC(HEPHOTo BO3JyXa, BO3JAyXa paboueii 30HEI. BpelHble BelIECTBA M IPUMECH B 1P 1-12

BO3/yX€ JKUJIbIX [IOMELIEHUH, B BO3yXe padboueil 30Hbl. HopMaTHBHbBIE TOKYMEHTHI.

IlocnencTBust BO3JIEHCTBHUS BBICOKOM KOHLEHTpPAlMM YIJIEKHCIOIO Tra3a Ha OpraHu3M 4eJIOBEKa.

MeponpusTus 10 CHU>KEHUIO YPOBHS 3arps3HEHHOCTH BO3/1yXa UCCIIETyEMONH KOMHATBHI.

IIpakTHyeckas padora Ne9

['uruennyeckast OlieHKa CTETIEHU 3arpsi3HEHUs BO3AyXa MOMEIIEHUsI HA OCHOBE COITOCTABIICHUS

KOHIEHTPALUU JTUOKCUA YTIepoaa ¢ COOTBETCTBYIOIIMM T'MTMEHNYECKUM HOPMAaTHBOM.

Perennie mpakTHKO-OPHEHTUPOBAHHBIX TEOPETHUECKHX 3aJaHUI Ha pacueT KOJIMYeCcTBa BEIIECTBA,

KOHIIEHTpAaLUil BpeHbIX MpUMeceil B aTMOc(hepHOM BO3/1yXe U BO3AyX€ OMEIIECHUA. .
Tema 9.2.3. OcHoBHOE coaepKaHue JIP 1-8
Xumuueckuii TeopeTnueckoe oGyuenne MP 1-9
aHau3 1Ipod v 1P 1- 12
MaTepHAIOB Knaccudukanus matepuanos, chonbzyeMHvx B CTPOUTENIbHO-PECTABPALIMOHHOM JeSITeIbHOCTH n(v) COCTaBy,
CTPOHTETHHO- WX Ha3HAUCHUE U npmvweHeHHe. XI/IMI/I‘-IUCCKI/II/I aHallu3 MaTepHaloB CTpO?TCJ‘ILHO-peCTaBpaI:IJI/IOHHOI/I
PECTABPALIHOHHOM I[e&l”feJlLHOCTI/I U au3aitHa. XUMUYeCKui COCT?B NUTMEHTOB, KpAacUTENeH, BXKYIIUX cMecei, 0cOOEHHOCTH UX
eSTENBHOCTH 1 CBOICTB UM MPUMEHEHHUS B Tpo(eccHoHaIbHOM esTeNnbHOCTH. BemlecTBa, UCMonb3yeMble B KaUeCTBE
nsaina MUTMEHTOB U CBA3YIOIIMX MaTepuanoB. Mctopuueckas cripaBka. CoBpeMeHHbIE MaTepHaIIbI.
Tema 9.2.4. OcHoBHOe coJiep:kaHue JIP 1-8
Hccnenosanue Teopernyeckoe oGyueHne MP 1-9




00BEKTOB Y4eOHO-HCCIIeI0BATEIbCKHI IPOSKT B 00aCTH MCCaeqoBaHus 00beKTOB TexHochepsl. O630p TeM yueOHO- [P 1- 12
TeXHOChepb! UCCIICIOBATEIbCKUX TPOEKTOB. AJITOPUTM BBIOJHCHHS TpoekTa. OmnpeacieHue mpo0IeMbl UCCICIOBAHMS. 2
MeTo bl TIOMCKa, aHAIH3a 1 00PabOTKH HH()OPMAIIMHU O MIPOEKTE B Pa3IMYHBIX HCTOUYHHKAX.
IIpomeskyTOo4YHAS aTTecTALMS 10 JTUCUUILJIMHE (324UeT ¢ OLIEHKOI)
Bcero 116




3. YciaoBus peaju3anuu NporpaMMbl 0011e00pa3oBaTe/IbHOM JUCHUIIJINHbBI

3.1. TpeOGoBaHusi K MUHMMAJILHOMY MAaTePUAIbHO-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. Hukonsckuit. - 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 : anexTponnsii // Jlanb: 35eKTpoHHO-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. .
Xaxanuna; noa penakiued H. I'. Hukutuno#. -4-e usz., nepepad. u gomn. - M :
N3parenscTBO FOpaiit, 2022. - 394 c.

2. T'aBponckasa O0.}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 :
anektponnublit /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 HAYYHOTO TO3HAHUS DK3aMeH
MeranpeamerHblie pe3yJabTaThl:

Y CTHBIN/TIUCEMEHHBIH
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 smMoIMOHAILHBIN HHTEIUIEKT

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.




