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1. TIACIIOPT PABOYEM [TPOT'PAMMBI YUEBHOM JUCIHHUITIINHBI
Xumus

1.1. ObsacTe npuMeHeHus1 padoyeii NPOrpaMmbl
Pabouas nporpamMMa AUCHUIUIMHBI SBJISIETCS YaCThIO OCHOBHOM IIPpOo(ecCHOHAIBHOM 00pa3oBaTeaIbHON

nporpammsl B cootBercTBUU ¢ @I'OC CIIO no cneunansHoctr 49.02.01 dusnueckas KyabTypa

12. Mecro y4eOHOW JMCUMIUIMHBI B CTPYKTYpe OCHOBHOH TmipodecCHOHAIbHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI:
«XUMHUSI» - TUCIUIUIMHA, IPeycMaTpHUBalolias yriiyoJeHHOe u3y4eHue.

1.3. lean u 3agaum y4eOHOIl AUCHUIVIMHBI — TPeOOBaHUSI K Ppe3yJbTaTaM OCBOEHHS
yueOHOH TUCUMILINHBI:

OcBoenue coaepkanusi y4eOHON AMCHUIIIMHBI XUMHUSA 00ECIeYMBAET JOCTHXKEHUE CTyIEeHTaMHU
CIIEYIOIUX PE3y/IbTATOB!

JIMYHOCTHBIX

—  OCO3HaHHWE OOYUYAIIIMMUCS POCCUUCKON IpaXkIaHCKON UIEHTUYHOCTH;

—  TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSATEIBLHOCTH U CAMOOIIPEIEIICHHUIO;

—  HaJU4Me MOTUBALMU K 00yYEHHIO U JTUYHOCTHOMY Pa3BHUTHUIO;

—  LIEJICHANpABICHHOE pa3BUTHE BHYTPEHHEH IO3ULMUM JUYHOCTH HA OCHOBE JyXOBHO-
HPaBCTBEHHBIX IIeHHOCTeW HaponoB Poccuiickont ®enepanuu, HCTOPUYECKMX U HAIMOHAIBHO-
KYJIBTYpPHBIX TPaJuLMid, (OPMUPOBAHUE CHUCTEMbl 3HAYUMBIX LEHHOCTHO-CMBICIOBBIX YCTAHOBOK,
AHTUKOPPYIIIMOHHOIO MHPOBO33PEHHUS, MPABOCO3HAHUS, SKOJOTUYECKOM KYJIbTYphl, CIIOCOOHOCTHU
CTaBUTH LIEJIU U CTPOUTH KU3HECHHBIE IIIaHbI,

rpakKAaHCKOTO BOCIIUTAHUS:

—  chOpPMHPOBAHHOCTh TPAXKIAHCKOW TO3UIMKU OOYy4aloIIerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIEeHa POCCUHUCKOTO OOIIeCTBa;

— OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX TpaB U OOS3aHHOCTEH, yBa)XKEHUE 3aKOHA U
MPaBONOPAIKA;

—  TPUHATHE TPAJAUIMOHHBIX HAIMOHAIBHBIX, OOIIEYEIOBEYECKUX TyMaHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEM;

— TOTOBHOCTH MPOTHUBOCTOATH HICOJOTHH OSKCTPEMHU3Ma, HAlMOHAIM3Ma, KceHohoouu,
JUCKPUMMHALIMY 10 COLUATbHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM IPU3HAKAM;

— TOTOBHOCTH BECTH COBMECTHYIO JIESTEIbHOCTh B HMHTEpEcax Tpa)JIaHCKOrO OOIIecTBa,
y4acTBOBaTh B CAaMOYIpaBIECHUH B 0011€00pa30BaTeIbHON OpraHu3alud M JIETCKO-FOHOIIECKUX
OpraHu3aLMsIX;

— yYMEHHE B3aMMOJCHCTBOBaTh C COLMAJIBbHBIMM HMHCTUTYTAMHU B COOTBETCTBHUH C HX
(GyHKIHMSIMU ¥ Ha3HAYCHUEM;

—  TOTOBHOCTH K TYMaHUTapHON U BOJOHTEPCKOU JIEATEIIbHOCTH;

—  MaTPUOTHUYECKOTO BOCHUTAHHS:

—  chOpMHPOBAHHOCTh POCCUNCKON TPaXKIaHCKOW UACHTUYHOCTH, MMATPUOTHU3MA, YBAKECHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepel PonnHOM, rOpaoCcTH 3a CBOM Kpaii, cBOrO Poauny,
CBOU SI3bIK M KYJIBTYPY, IPOIILIOE U HACTOAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccnu;

—  [EHHOCTHOE OTHOIIEHUE K rOCYJIapCTBEHHBIM CUMBOJIAM, HCTOPUYECKOMY U MPUPOTHOMY
Hacleaulo, NaMsATHUKAM, TpaauluusM HaponoB Poccum, noctmxenusMm Poccun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSX U TPYIE;

—  uaeiHas yOeKIeHHOCTh, TOTOBHOCTD K CIIY’KEHHUIO 1 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;




—  JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

—  OCO3HaHME AYXOBHBIX LIEGHHOCTEH POCCHIICKOTr0 Hapo/a;

—  c(OpMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STUUECKOI'O IIOBEICHHUS;

—  CHOCOOHOCTh OLICHHMBATh CUTYAlMIO U NPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIECHHOCTH;

—  OCO3HAHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMUMUBOTO OYyIyIIEro;

—  OTBETCTBEHHOE OTHOLIEHHME K CBOMM pOAMUTENSIM U (WIH) APYTMM 4YJI€HAM CEMBbH,
CO3JIaHMI0 CEMBU HA OCHOBE OCO3HAHHOI'O IPUHATHS LIEHHOCTEH CeMEMHOM KU3HU B COOTBETCTBUU C
TpaauLUsAMU Hapo1oB Poccuu;

—  3CTETUYECKOI'0 BOCIIMTAHUSA:

—  3CTETHUYECKOE OTHOLIEHHE K MHUPY, BKIIOYas 3CTETHKY ObITa, HAyYHOIO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYIa U OOLIECTBEHHBIX OTHOILICHHIA;

—  CHOCOOHOCTH BOCIIPUHUMATD PAa3JIMYHBIC BHJIBI HCKYCCTBA, TPAIUIIMH U TBOPUECTBO CBOETO
U IPYT'UX HapOJOB, OLIYIIATh SMOLMOHAIILHOE BO3ACHCTBUE UCKYCCTBA;

—  yOeXIEHHOCTh B 3HAYMMOCTH I JIMYHOCTH U OOIIECTBA OTEUECTBEHHOTO U MHUPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPaJAULUN U HAPOJHOTO TBOPUECTBA;

— TOTOBHOCTb K CaMOBBID&KEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE MPOSBIIATH
KayecTBa TBOPUECKOM JTMUHOCTH;

—  (U3NYECKOro BOCIUTAHUSA:

—  cpOpMHPOBAHHOCTb 3/0pOBOrO0 U Oe3omacHoro obOpa3za KHU3HH, OTBETCTBEHHOTO
OTHOILIECHUS K CBOEMY 3/10POBbIO;

— norpeOHOCTh B (U3UYECKOM  COBEPLICHCTBOBAHMM,  3aHITUSAX  CIOPTUBHO-
0310POBUTEIBHON JESATENBHOCTHIO;

—  aKTMBHOE HENpPUSITHE BPEAHBIX MPUBBIUEK U UHBIX (POPM MPUUMHEHUS Bpeaa GU3NIECKOMY
U TICUXUYECKOMY 3JJ0POBBIO;

—  TPYAOBOI'O BOCIUTAHMSL:

—  TOTOBHOCTH K TPY/ly, OCO3HaHHE IEHHOCTH MacTepCTBa, TPYI0I00HE;

—  TOTOBHOCTb K aKTUBHOMH J1€ATEIbHOCTH TEXHOJIOTMUECKON M COLIMAIILHON HAIIPaBJIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENIBHO BBIMOIHSITH TAKYIO AESITEIbHOCTD;

— HHTEpec K pa3IuyHbIM cepam npodeccuoHaNbHON NEeATENbHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBIN BRIOOP OyayIieit mpodeccun u peaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIIaHbI,

— TOTOBHOCTb U CIHOCOOHOCTh K OOpa30BaHMIO M CaMOOOPA30BAHMIO HA MPOTSKEHUM BCEU
KHU3HH;

HKOJIOTMYECKOTO BOCIIUTAHUS:

—  copMHpPOBAaHHOCTh SKOJOTMYECKOM KYJIbTYpbl, IOHHMAaHHE BIUSHUS COLMAIBHO-
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSHUE MPUPOIHOM M COLMAIbHON Cpe/bl, OCO3HAHUE TI00aTHLHOTO
XapakTepa 3KOJOIHYECKHX Ipo0ieM;

— IUIAHMPOBAaHHME W OCYIIECTBJICHHE NIEWCTBUI B OKPYKAKOLIEH Cpele Ha OCHOBE 3HAHMS
L[eJIed yCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

—  aKTMBHOE HENPUATHE ACUCTBUN, IPUHOCSIINX BPEJ OKPYKAIOIIEH CPELE;

—  yMEHHE IIPOrHO3UPOBATh HeOIaronpusTHbIE IKOJIOTUUYECKUE MIOCJIEACTBUS
MpEANPUHUMAEMBIX JEHCTBUN, TPEAOTBpalIaTh UX;

—  paclIMpeHHe ONbITa AEITEeIbHOCTH YKOJIOTUYECKON HallPaBIEHHOCTH;

[IEHHOCTU HAyYHOTO MO3HAHUS:

—  chopMHpPOBAaHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH M OOILIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO HAa JAMAJIOTre KYJIbTYp, CIIOCOOCTBYIOILIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

—  COBEPILICHCTBOBAHME SI3bIKOBOM M YUTATENBCKOU KYJIbTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEXYy JIFOIbMU U TIO3HAHUSI MUPA;




- OCO3HAHUEC ICHHOCTH HayIIHOfI ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATH IMPOCKTHYIO U
HCCICA0BATCIIbCKYIO ACATCIbHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC.

MeTanpeIMeTHbIX:

— OCBOCHHBIE OOYYaIOIIMMHUCA MEXKIIPEIMETHbIE TIOHATHUS M YHUBEPCAJIbHbIE Yy4yeOHbIE
nercTBUs (pEryIsITUBHBIE, IO3HABATEIbHbBIC, KOMMYHUKATUBHBIC);

—  CIIOCOOHOCTH MIX HMCIIOJIb30BAHMSI B MIO3HABATEIHLHOW M COIMATBLHOM MPAKTHKE, TOTOBHOCTh
K CaMOCTOSTEIbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHUIO Y4E€OHOW JeATEIbHOCTH, OpTaHHU3al|H
y4e0HOr0 COTPYJHUYECTBA C TMEJArOrMUYeCKUMU DPAOOTHHKAMH W CBEPCTHUKAMHU, K YYacTHIO B
MIOCTPOCHUH MHANBUAYAIbHONH 00pa30BaTEeIbHON TPACKTOPHUH;

— OBJaJieHWE HaBbIKAMU  y4eOHO-UCCIIEOBATENIbCKOW, MPOEKTHOM M  CcoLMaIbHOU
NeSTeIbHOCTH;

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU y‘le6HBIMI/I MO3HaBaTEeIbHBIMU JCHUCTBUSIMU:

0a30BbI€ JIOTHYECKHUE AEHCTBUA:

—  CaMOCTOATENbHO (OPMYJIMPOBATh M aKTyaJH3UpOBaTh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

—  yCTaHaBIIMBATh CYIICCTBECHHBIN MPU3HAK WM OCHOBAHHUS [T CPABHEHHMS, KIAaCCU(PHUKAIINH
# 00001IeHNS;

—  ONpEHeNATh IENU ACATSIILHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU MX JTOCTUKCHHUS,

—  BBIABIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHSI B PACCMATPUBACMBIX SIBICHHSIX;

— BHOCHTb KOPPEKTHBBI B JCSTEILHOCTH, OICHUBATh COOTBETCTBHUE PE3YJIHTATOB IICJISIM,
OIICHUBAThH pI/ICKI/I HOCHC}ICTBI/IfI ACATCIIbHOCTH,

- pa3BI/IBaTB eraTI/IBHOG MBIIIJICHUC HpI/I peHICHI/II/I JKN3HCHHBIX HpO6J'IeM;

0a30BbIE UCCIIEIOBATEIbCKUE ICHCTBUS:

—  BIAJCTh HaBBIKAMHU y4eOHO-UCCIIEIOBATEIBCKON M MPOEKTHOH NeATENbHOCTH, HABBIKAMU
paspernieHus mpooem;

—  CIIOCOOHOCTh W TOTOBHOCTh K CAaMOCTOSATEIHLHOMY TIOMCKY METOJIOB  PEIICHUS
MPAKTUYECKHX 33724, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

—  OBJaJIeHUE BUAAMH JESATEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIpETAIlHH,
MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3NUYHBIX YYEOHBIX CHUTYyallMsiX, B TOM YHWCIE MPU CO3JAAHUU
y4eOHBIX U COIMABHBIX TPOEKTOB;

— (opmupoBaHME HAYYHOTO THIA MBIIUICHUS, BJIQJICHUE HAyYHOWM TEPMHUHOIIOTHEH,
KITFOUEBBIMH MMOHSATUSIMHU H METO/IaMU;

— CcTaBUTh W (POPMYIUPOBATH COOCTBEHHBIC 3aJaud B OOPa30BATENBHOW NEATEILHOCTH U
KU3HCHHBIX CUTYalHsIX;

- BBIABJIATE TMPUYUHHO-CICACTBCHHBLIC CBA3M MW AKTyaJIM3UWpPOBAThb 3a4da4dy, BbIABUI'ATb
TUTOTE3y €€ peIIeHHs, HAXOJUTh apryMEHTHI IS JTOKa3aTelbCTBA CBOMX YTBEP)KIEHHUH, 3a/1aBaTh
IapaMeTpsbl U KPUTEPUU PELICHUS,

- AHAJIIM3UPOBATD IMOJIYYCHHBIC B XOA€ PCHICHUA 3aa49X PE3YIbTAThI, KPUTHYCCKH OLICHUBATH
WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHSX;

—  JlaBaTh OLICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

—  paspabaThIBaTh IJIaH PEIICHUs MPOOIEMBI C YIETOM aHaIN3a UMEIOIIUXCS MaTepPHaTbHBIX
U HEMATEpHAIIBHBIX PECYPCOB;

—  OCYIIECTBIISITH IICJICHANPABICHHBINA TOUCK TEpeHOca CPEICTB U CIIOCOOOB NEHCTBUS B
po¢eCCHOHANIBHYIO CPEY;

— yMeTh TIEPEHOCUTh 3HAHHWSA B TIO3HABATCIPHYIO W  MPAKTHYECKYH0  00JacTu
KHU3HCOACATCIIbHOCTH,




—  YMeTh MHTErpUpOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;
—  BBLABUIAThb HOBBIC UJEH, IPEJIAaraTb OPUTMHAIBHBIE TIOJAXOAbI U PELICHNUS;
—  CTaBUTb IPOOJIEMBI U 3aa4Hl, JOIyCKAIOIUE aJbTEPHATUBHBIEC PELICHHUS;

pabota ¢ uHdopMaIHEeH:

- BJIaACTH HaBbIKaMMU  [IOJTY4YCHUA I/IHCI)OpMaI_II/II/I u3 HCTOYHHUKOB pa3HbIX THUIIOB,
CaMOCTOSITEIIFHO OCYIIECTBIISITh MOKMCK, aHAJIM3, CUCTEMATHU3AlMI0 U HMHTEPIPETAIMI0 UHPOPMALIUU
Pa3NUYHBIX BUAOB U (POPM NPEIACTABICHUS;

—  CcO3J1aBaTh TEKCTHI B PAa3IMUHBIX (pOpMaTax C y4eTOM Ha3HAUYECHUS MHPOPMALIUHU U IIETCBON
ayJMTOPUH, BRIOUPAsi ONTUMAIBHYIO (POpPMY MPEICTaBICHUS ¥ BU3YyaJIN3allUH;

—  OILIGHUBATh JOCTOBEPHOCTH, JETUTHMHOCTh WH(POPMAIINU, €€ COOTBETCTBUE IPABOBBIM H
MOPaTbHO-3THYECKHM HOPMaM;

- HCIIOJIL30BAaTh CPCACTBA I/IHq)OpMaLII/IOHHbIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHUHA B
PEIICHUHY KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3aJa4 C CO6JHOIICHI/IGM Tpe6OBaHI/II>'I
APrOHOMHUKH, TEXHUKH 0€30IIaCHOCTH, TUTHEHBI, PECYpPCOCOCPEKEHHUS, TIPABOBBIX U ATHYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€301MaCHOCTH;

— BJAAeTh HaBBIKAMHM pAcClO3HABaHHMA W 3alUThl WHpOpManuu, HHGOPMAITMOHHON
0€30MaCHOCTH JIMYHOCTH.

OBJI&I[GHI/IG YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU HeﬁCTBHﬂMHZ

o0I1IeHHE:
—  OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX c(hepax >KU3HHU;

—  pacro3HaBaTh HeBepOaJdbHBIC CpEICTBa OOIIEHHWS, IMOHMMATh 3HAYEHHWE COIMAIbHBIX
3HAKOB, PACMO3HABATH MPEAMOCHUIKH KOH(DIUKTHBIX CUTYallMi U CMSITYaTh KOH(IJIUKTHI,

—  BJIAJIETh PA3JIMYHBIMHU CIIOCOOAMU OOIIEHUS ¥ B3aUMOJICHCTBUS,

—  apryMEHTHUPOBAHHO BECTH JUAJIOT, YMETh CMATYATh KOH(MIMKTHBIE CUTYallUH;

—  Ppa3BEepHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJCTB;

COBMECTHAs NEATEIBHOCTD:

— TIOHHUMAaTh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaH/IHOM U MHIUBUAYAIbHON pabOTHI;

—  BbBIOMpaTh TEMAaTHUKy U METOJbl COBMECTHBIX JEHCTBHH C y4yeTOM OOIIMX HHTEPECOB, U
BO3MOKHOCTEH KaXK0T0 WIeHa KOJUIEKTUBA,;

— T[pUHUMATh 1M COBMECTHOM JESITEIbHOCTH, OPraHU30BBIBATH U KOOPJIWHUPOBATH
JEHCTBUS MO €€ JOCTHIKEHHUIO: COCTABIIAThH IUIaH JNEHCTBHUM, pacnpenesaTh Pojad C y4eTOM MHEHMH
Y4aCTHUKOB, 0OCYXKIaTh pe3y/bTaThl COBMECTHOU pabOThI;

—  OIIEHMBAaTh KaueCTBO CBOErO BKJIAJa M Ka)J0T0 yJYaCTHHKA KOMAaH]bl B OOLINIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

— IpeajaraTb HOBBIE IPOEKTHI, OLICHUBATh HIEH C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAYMMOCTH;

—  KOOPJIMHHUPOBATH W BBHINOJHATH pPabOTy B YCIOBUSX pEAIbHOrO, BUPTYAJIbHOIO U
KOMOHWHHUPOBAaHHOTO B3aUMOCHCTBUS;

—  OCYUIECTBJIATH IO3UTUBHOE CTPATETMUYECKOE IIOBEJIEHUE B PpA3JIMYHBIX CUTYaLUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaskeHHE, ObITh HHUIIMATHBHBIM.

OBnaieHue yHUBEPCAIIBHBIMU PETYISATUBHBIMU JEHCTBUSIMMU:

CaMOOpPraHU3AIINS:

—  CcaMOCTOSITEIPHO OCYIIECTBIIATH IMMO3HABATEIBHYIO NEATEILHOCTh, BBISBISTH MPOOJIEMBI,
CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 33aJlaull B 00pa30BATEIbHON NESATENBHOCTH U YKU3HEHHBIX
CUTYaIUsIX;




—  CaMOCTOSITENIFHO COCTAaBJIAThH IUIaH PEIIEHUS MPOOJIEMBI C YIETOM UMEIOIINXCSI PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOUYTECHUH;

—  J1aBaTh OLICHKY HOBBIM CHUTYallUsIM;

—  pacHHMpsATHh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUH;

—  JenaTb OCO3HAHHBIN BHIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTDH 32 PEIICHHE;

—  OLIGHUBATh IPHOOPETEHHBIN OIIBIT;

—  cnocoOcTBOBaTh (HOPMUPOBAHHIO U MPOSBICHUIO IIUPOKOH PYIUIIMH B Pa3HBIX 007acTAX
3HaHU, HOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHbD;

CaMOKOHTPOIIb!

— J1aBaTh OLICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LCIIAM;

—  BJAJCTh HABBIKAMU IIO3HABATENILHOW Pe(ICKCHH KaK OCO3HAHUSI COBEPLIAEMBIX JEHCTBHMA
U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHUI;

—  HCIOJIb30BaTh MPUEMbI peIIEKCUU JIUIs OLICHKH CUTYalH, BEIOOpa BEPHOI'O PELICHUS;

—  yMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHI)KEHUIO;

SMOLIMOHAJILHBIN MHTEJIEKT, IPEANOIAraroui cpopMUPOBAHHOCTD:

—  CaMOCO3HaHUs, BKJIIOYAIOMICTO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAILHOE COCTOSHHE,
BUJICTh HAMPABJICHUS Pa3BUTHUS COOCTBEHHOI SMOIMOHATIBHOU chepbl, ObITH YBEPEHHBIM B ce0e;

—  camoperyJupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPO!JIb, yMeHUue MIPUHUMATh
OTBETCTBEHHOCTH 33 CBOC MOBEJICHUE, CIIOCOOHOCTh aIalITUPOBATHCS K IMOIIMOHATLHBIM U3MEHEHUSIM
U TIPOSIBIISITH THOKOCTb, OBITH OTKPHITHIM HOBOMY;,

— BHYTPEHHEW MOTHMBALIMM, BKJIIOYAIOUIEH CTPEMJIEHHE K JOCTHIKEHHMIO LIEJIM U YCIEXYy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE JACHCTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEH;

—  OSMIIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHHMMATh AMOIMOHAIBHOE COCTOSIHHE IPYTHX,
YYHUTBIBATh €T0 MPU OCYIIECTBICHUH KOMMYHHUKAIIUU, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

—  COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIINUX CIIOCOOHOCThH BBICTPAaMBATh OTHOIICHUS C APYTHUMH
JOJIbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peniaTb KOH(IUKTHI,

NPHUHATHE ce0s1 U APYTUX JIOJIEH:

—  TpUHUMATh ceOsl, MOHUMAsi CBOM HEIOCTATKHU U IOCTOUHCTBA;

— TOpUHUMATh MOTHUBBI M apryMEHTHl JAPYTHX JIIOJEH TP aHalu3e pe3yJbTaToB
JIeSITENNLHOCTH;

— TpU3HABaTh CBOE MMPABO U MPABO IPYTHX JIOACH HA OUTHOKY;

—  pa3BHBaTh CIIOCOOHOCTh MOHUMATh MUP C MTO3UIUH JIPYTOr0 YeIOBEKa.

NPE€AMETHDBIX:

—  chOpMHUPOBAHHOCTH MPECTABICHUN: O XUMHUECKON COCTABISIONIEH €CTECTBEHHOHAYYHOM
KapTI/IHBI MI/Ipa, pOJ'II/I XUMHUU B IIO3HAHUHN HBHeHI/Iﬁ HpI/IpO)II)I, B q)OpMI/IpOBaHI/II/I MBIIIJICHUA W
KYJIbTYPBbl JIMYHOCTH, €€ (YHKIIMOHATHHOU TPAMOTHOCTH, HEOOXOAMMOMN JIJIsl PEIICHUS MPAKTHUYECKUX
3a/1a4 ¥ IKOJIOTHIECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO U MPUPOJTHOM Cpeie;

—  BJAQJEHHUE CHUCTEMON XHMHWYECKHX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarolIne
MOHATUSL (XMMHUYECKHI D3JICMEHT, aTOM, JJICKTPOHHAas 000JIouka aroma, S-, p-, O-3JIeKTpOHHBIC
opOuTaIM aToOMOB, WOH, MOJIEKYJIa, BAJICHTHOCTH, JJIEKTPOOTPUIIATEILHOCTh, CTENECHb OKHCICHUS,
XHUMHYECKas CBSA3b, MOJIb, MOJISIpHAsI Macca, MOJIAPHBIN 00bEM, YIIIEPOAHBIHN CKeneT, PyHKIIMOHAIbHAS
rpymnmna, paauKkai, U30MePUs, U30MEPhI, TOMOJIOTUYECKUI P, TOMOJIOTH, YTIIEBOIOPO/bI, KUCIOPOI- U
a30TCcOJepXKAIlhe COCIUHEHHUS, OMOJOTMYECKH AaKTHUBHBIE BemecTBa (YIJIEBOIBI, JKHPBI, OCIKH),
MOHOMEp, TOJMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSIPHBIE COCAMHEHHUS, KPHUCTAJUTMYEeCcKast
pemeTKa, THUIIBI XUMHUYCCKUX peaKuHﬁ (OKI/ICJII/ITGJH:HO-BOCCTaHOBI/ITeJIBHI:Ie, 3K30-U



SHAOTEPMHUUYECKHE, PEAKIUd HOHHOrO OOMEHa), pacTBOp, OJJIEKTPOJUTHL, HEIIEKTPOJIMTHI,
ANEKTPOJINTUYECKAST TUCCOLMALINSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHMHUYECKOW pPEaKIMH,
XUMHUYECKOE PAaBHOBECHE), TCOPUH U 3aKOHBI (TEOPUSI XUMUYECKOTO CTPOCHHSI OPIraHUYECKUX BEIIECTB
AM. DbyrnepoBa, TeopHs DSJIEKTPOJUTHUYECKOM JUCCOLMALIMM, Iepuoauyeckuid 3akon [[.M.
MenzeneeBa, 3aKOH COXPaHEHHUS Macchl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3BIK XUMHH,
(aKTOJOTMUECKUE CBEIEHUS O CBOWCTBAaX, COCTaBe, MOJIYYEHHH U 0OE30MacHOM HCIOJIb30BAHUU
BXKHEHIINX HEOPraHMYECKUX W OPraHMYECKHX BEIIECTB B OBITY M NIPAKTHUYECKON NEATEIIbHOCTH
4eJI0BEKA;

—  copMUPOBAaHHOCTH YMEHUH BBIABIATH XapaKTEPHbIE MPHU3HAKH M  B3aUMOCBS3b
U3Y4YEHHBIX IMOHATHH, NPUMEHATh COOTBETCTBYIOIME IOHSTHUS NPU ONKUCAHUU CTPOEHUS U CBOWCTB
HEOPraHUYECKNX U OPraHMYECKUX BEIECTB M UX MPEBPAILICHHII; BBISIBIATh B3aUMOCBSA3b XUMUUYECKHUX
3HAHUH C TIOHATUSMU U NPEACTABIECHUSMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

—  c(opMHUPOBAaHHOCTH YMEHHH HCIIOIB30BaTh HAMMEHOBAHUS XMMUYECKHX COCIMHEHHUN
MEXIYHAPOAHOTO COH3a TEOPETUYECKONM U MPUKIAJHOM XMMHM U TpPHUBUAIbHBIE Ha3BaHMS
BOXHEUIINX BEHIECTB (ITWIICH, AICTWICH, TTUIEpPHH, (eHois, Gopmambaerua, yKCycHas KHCIIOTa,
[JIMLWH, YrapHbIM ra3, YIriIeKUCIbI ra3, aMMHak, ramieHas U3BECThb, HETallleHas M3BECTb, MUThEBas
cola M JPYruXx), COCTaBJIATH (POPMYJIbl HEOPraHWYECKUX W OPraHMYECKUX BEILECTB, YpaBHEHUS
XUMHUYECKUX pEeaKlUi, OOBSICHITh UX CMBICI; MOATBEPKIATh XapaKTepPHbIE XMMHUECKHE CBOMCTBA
BELIECTB COOTBETCTBYIOLMMU SKCIEPUMEHTAMU U 3alUCSIMU YPaBHEHUN XUMUUYECKUX PEAKIIMIA;

—  chopMupOBaHHOCTH YMEHUH yCTaHaBJIMBaTh IIPUHA]JIEKHOCTD M3Y4EHHBIX
HEOPraHUYECKHX M OPraHMYECKUX BELIECTB K ONPEIEICHHBIM KilaccaM W Tpynrnam COEAUHEHUH,
XapaKTepu30BaTh HMX COCTAaB U Ba)XKHEWILIME CBOWCTBA; ONPEAENATh BUIbl XUMHUYECKHUX CBS3EH
(xoBaJleHTHAsl, NOHHAs, METAJUIMYECKas, BOJOPOJHAs), TUIBl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;
KJIacCCU(UIMPOBATH XUMUYECKUE PEAKIINH;

—  BJaJIcHUE OCHOBHBIMU METOJAMHM HAy4YHOTO IMO3HAHUS BEIIECTB U XMMHUYECKUX SBICHUI
(HabnroieHNe, U3MEepeHHe, SKCIIEPUMEHT, MOIETTMPOBAHNUE);

—  copMUPOBAaHHOCTH YMEHMH NPOBOJUTH pacyeTbl M0 XUMHUYECKUM (opMmyram Hu
YpaBHEHUSIM XUMHUYECKHX pEaKUui C HUCIHOJIb30BaHUEM (PU3NYECKUX BEIMYUH, XAPaKTEPHU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE YCIOBHs) ra30B, KOJIMYECTBA
BELIECTBA; MCIOJIb30BaTh CUCTEMHbIE XMMHUYECKHUE 3HAHMS JJIS MPUHSITHUS PEHIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM,;

—  c(opMUPOBAaHHOCTh YMEHMH IUIAHUPOBaTb W BBINOJHATH XUMHUECKHUH HKCIEPUMEHT
(npeBpallleHUsT OpPraHMYECKHX BEIIECTB IpPH HarpeBaHUM, MOJIY4YEHHE S3THUJIEHA M HU3Y4YEHHUE €ro
CBOWCTB, KaYeCTBEHHbIE PEaKI[MH Ha ajlbJIerU/Ibl, KpaxMa, YKCYCHYIO KHCIIOTY; A€HaTypauus OeiaKoB
IIpY HarpeBaHUHU, IBETHbIE PEAKIIMH OEIKOB; MPOBOJIUThH PEAKIIMM HOHHOTO 0OMEHA, ONPEAEIATh CPEeLy
BOJIHBIX PAacTBOPOB, KAUECTBEHHBIE peakIMM Ha cynb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH
aMMOHWUSI;, peIIaTh OJKCIEPUMEHTAIbHBIC 3amadu 1mo Temam "'Mertamiel" u  "Hemeramisl") B
COOTBETCTBHUH C MPABUJIaMHU TEXHUKH 0€30IaCHOCTHU MPH 0OpaIlleHUH C BEIIECTBAMU U JTaOOPaTOPHBIM
000pyI0BaHUEM; TIPEJCTABIISITh PE3YJIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (hOpMe 3aMncH ypaBHEHUN
COOTBETCTBYIOLINX peakuii U (HOpMyIHPOBATh BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

—  c(hopMUPOBAaHHOCTH YMEHUS aHAIM3UPOBATh XUMUYECKYIO HH(OPMAIIHIO, TTOIYYaeMYI0 U3
Pa3HbIX UCTOYHUKOB (CpeacTB MaccoBoi MH(popMalnu, cetb IHTEepHET U Apyrue);

— chOpMHUPOBAHHOCTH YMEHUH COONIOAAaTh MpaBWiIa HKOJOTHMYECKH LeIeco00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOI JAEATEIHHOCTH B ENSAX COXPAHEHHs CBOETO 3/I0POBbS M OKpY KaroIien
MPUPOJHON Cpenbl; YYUTHIBATh ONACHOCTh BO3JEHCTBUS Ha JKMBBIE OPraHU3MbI OIPEIEICHHBIX
BELIECTB, IOHUMas CMBICJI IT0KA3aTeNs PEAEIbHOM T0IyCTUMON KOHLIEHTPALINN;

— Ui 0Oy4aroIMXCsl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 310POBBS: C(OPMHUPOBAHHOCTH
YMEHUS TPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U XMMHUYECKHX
SIBJICHHI,

—  JJIA CIIENbIX ¥ cIaboBUIAIIMX O0ydaronuxcs: c(OpMUPOBAHHOCTh YMEHUS MCIOIb30BaTh
penbedHO TOUeuHyto cucteMy obo3nauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyi.



—  chOpMHUPOBAHHOCTH MPEIICTABICHUIA: O MAaTEepUATHLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y MO3HABAEMOCTH SIBJICHUU MPUPOJIbI; O MECTE M 3HAUEHUH XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U €€
poiiu B 00€CleYeHHH YCTOWYMBOTO Pa3BUTHs 4YEIOBEUYECTBA: B PELICHUU IPOOJIEM HKOJIOTMYECKOi,
SHEPTreTUYECKOW M MHUIIEBOM 0€30MaCHOCTH, B PAa3BUTHUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTEpUAJIOB,
HOBBIX HUCTOYHHKOB DSHEPrHMHM, B O0OECINEYEHHH pAIMOHAJIBHOTO MPHUPOAOIOJIB30BAHUS, B
(GhOpMUPOBaHMHM MHPOBO33PEHUS W OOIIEH KyJIbTYphl 4YENOBEKa, a TakkKe JKOJOTHUYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3JI0POBBIO U IIPUPOTHOMN Cpelie;

— BJIAJICHUE CHUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIAraroIINe
MOHATHS (JOTIOJIHUTEIPHO K CHCTEME TIOHATUH 0a30BOTO0 YpPOBHS) - H30TOIBI, OCHOBHOE H

BO30YX/ICHHOE COCTOSIHHE aToMa, THOpUIU3AIUs aTOMHBIX opOuTanei, xumudeckas cBs3pb (7" u "7-
CBsI3b", KpaTHBIC CBSI3M), MOJIIPHAsi KOHIICHTpAIUs, CTPYKTypHast Gpopmyiia, u3oMmepus (CTpyKTypHas,
reoMeTpuueckas (IUC-TPaHC-U30MEpHsi), THIBl XUMHYECKHX pEakiuil (TOMO- M TeTEePOTCHHEIE,
oOpaTtumble ¥ HEOOpaTHMbIC), PaCTBOPHI (MCTUHHBIC, ITUCIEPCHBIE CHCTEMBI), KPUCTAJUIOTUAPATHI,
CTCTICHb JTUCCOIMAIINU, JJICKTPOJU3, KPEKUHT, pU(OPMHUHT), TEOPHH W 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PCHUYCCKHE 3HAHUS, JIGKAIIMEe B OCHOBE ITOHMMAaHUS TNPUYMHHOCTH M CUCTEMHOCTH
XUMHUYCCKHUX SIBIICHUH, COBpPEMCHHBIC IIPEJACTABICHUS O CTPOSCHUM BEIIECTBA HA AaTOMHOM,
MOJICKYJIIPHOM U HaJMOJICKYJIIPHOM YPOBHSX; TPEACTABICHUS O MEXaHU3MaX XMMHUYCCKUX PEaKIIHid,
TEPMOJUHAMHYCCKHX M KHHETHYECKHX 3aKOHOMEPHOCTSX WX MPOTEKAHHS, O XUMHUYCCKOM
PaBHOBECHH, JUCIIEPCHBIX CHCTEMaX, (aKTOJIOTMYECKHE CBEJCHUS O CBOMCTBAX, COCTaBE, IMOJIYUYCHUH
1 0e30IaCHOM HWCIIOJIb30BAHUH BKHEHUIIUX HEOPTaHWYCCKUX M OPTaHMYECKUX BEHICCTB B OBITY U
MPAKTUYECKOM JICATEIILHOCTH YEJIOBEKA; OOIIUX HAYYHBIX MIPUHIIUIIAX XUMHUECKOTO MTPOU3BOJICTBA (HA
IpuUMepe TPOU3BOICTBA CEPHON KHUCIIOTHI, aMMHUaKa, METaHOJIa, epepadoTku HedTH);

—  chOPMHUPOBAHHOCTh YMEHHH BBISBISATh XapakTEPHBIE TMPU3HAKK W  B3aUMOCBS3b
W3YUYCHHBIX TMOHITUH, MPUMEHATh COOTBETCTBYIOIIUE MOHSTHUS MPU ONMUCAHUHM CTPOCHHS U CBOWCTB
HEOPTaHWYECKUX W OPTAHWUYECKUX BEIIECTB M UX MPEBPAIICHUIA, BBISBISATh B3aUMOCBSI3b XUMHUYECKUX
3HAHUU C MOHATHSIMH U MPEACTABICHUSIMHU APYTUX MPEIMETOB Ui O0Jee OCO3HAHHOTO MOHUMAHUS U
OOBSICHEHHUSI CYIIHOCTH MaTePUATBHOTO EIMHCTBA MHpPA; HWCIOJIH30BaTh CUCTEMHBIE XHMHUYECKUE
3HAHUA JUISI OOBSICHEHUS U MPOTHO3UPOBAHUS SBIICHHUH, UMEIOLIUX €CTECTBEHHOHAYUHYIO TPUPOY;

—  chOpMHUPOBAHHOCTh YMEHHI HCIIONB30BaTh HAUMEHOBAHHUS XHUMHUYECKHUX COCIMHEHMIA
MEXTYHAPOIHOTO COI03a TEOPSTHUYSCKON M MPHUKIATHOW XMMUW W TPUBUAIBHBIC HA3BAHUS BEIICCTB,
OTHOCSIIIIUXCS K M3yYEHHBIM KJIacCaM OPTraHMYeCKHX W HEOPTraHMYEeCKHX COEIWHEHUN; UCIONIb30BaTh
XUMHUYECKYI0 CHUMBOJIMKY I COCTaBJICHHUS (OPMYJ HEOPraHWYECKHX BEIIECTB, MOJICKYJISIPHBIX W
CTPYKTYpPHBIX (pa3BEpHYTHIX, COKpAIIEHHBIX U CKEJIETHBIX) (OpMYyNT OpPraHMYECKHX BEIECTB;
COCTaBJISITh YPAaBHCHUS XHMHYECKUX PEAKIMA M PACKPBIBAaTh WX CYIIHOCTH: OKHUCIIHTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIUN TMOCPEICTBOM COCTABIEHHUS SJEKTPOHHOTO OanaHca 3THUX peaKIuid;
peaknuii HOHHOTrO OOMEHa IyTeM COCTABJICHHS WX TOJHBIX W COKPAIICHHBIX HOHHBIX YpaBHEHUI;
peaKknuii TUAPONN3a, peakluidi KOMIUIEKCOoOpa3oBaHusl (Ha MpUMepe THIPOKCOKOMITJIEKCOB ITUHKA U
QTFOMHUHHS); TIOATBEPXKIATh XapaKTEPHBIE XHMHYECKHE CBOMCTBA BEMICCTB COOTBETCTBYIOIIUMU
AKCIIEPUMEHTAMHU U 3aMUCSMU YpaBHEHUN XUMUYECKUX PEaKIIii;

—  chOpMHUPOBAHHOCTh YMEHUH KiIacCU(DUIUPOBATH HEOPTraHMYECKHE U OpTraHUYECKHe
BEIIECTBA W XHMHYECKHE pEaKIUH, CAMOCTOSATEIBHO BBIOMPATh OCHOBAaHUS W KPHUTECPUH JUIS
KIacCU(PUKALUNA H3YYaeMbIX XHUMHUYECKUX OOBEKTOB; XapaKTEepHU30BaThb COCTaB W BaKHEHIINe
CBOWMCTBA BEIIECTB, MPUHAIISKANUX K OMPEISICHHBIM KJIaccaM M TpyIIaM COSAHMHCHHH (TIPOCTHIE
BEIIECTBA, OKCHUJbI, THJPOKCHIBI, COJIM;, YTIEBOAOPOABI, MPOCTBbIE IPUPHI, CHHUPTHL, (HEHOIHI,
QJIBJICTH]IBI, KETOHBI, KapOOHOBBIC KHCIOTHI, CJIOXHBIC OS(UPBI, KHUPBI, YIJICBOJbI, AaMHHBI,
AMUHOKHCIIOTHI, OEJIKM); MPUMEHSTh 3HaHUSI O COCTaBE U CBOMCTBAX BEIIECTB JJIsl IKCIIEPUMEHTATBHON
MPOBEPKH THUIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH IPOTEKaHWS XHWMHUYECKUX peaknuid |
MIPOTHO3UPOBAHUS BO3MOKHOCTEH UX OCYIIECTBIICHHUS,

—  chOpPMUPOBAHHOCTh yMEHUU TMOATBEPXKAATh HAa KOHKPETHBIX MpUMEpax XapakrTep
3aBUCHMOCTH PEaKIIMOHHOW CIIOCOOHOCTH OPTaHMYECKUX COCAUHEHHM OT KPAaTHOCTH H THUIIA
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koBaJieHTHOH cBsi3H (""" T-cBsi3u"), B3aMMHOTO BIUSIHUSI aTOMOB U TPYIIT aTOMOB B MOJIEKYJax; a
TaK)Ke OT OCOOCHHOCTEH peain3aiiyl pa3TUIHBIX MEXaHH3MOB IMPOTEKAHUSI PEAKITUIL;

—  chOpPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh OJIIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30YXJEHHOM COCTOSSHMM) M HOHOB XHMHUYECKHUX D3JEMEHTOB 1-4 mepuoaoB
[Tepuoanueckoii cucremsl [1. 1. MenaeneeBa u ux BaJIeHTHbIE BOZMOXXHOCTH, UCIIOJIb3YsI MOHATHS "S",
"p", "d-anekTpoHHBIE" OpPOUTANIN, SHEPTETHUYECCKUE YPOBHH; OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XUMUYECKHUX IEMEHTOB H 00pa3yeMbIX UMH COSJIMHECHUH 110 TIEPUOaM U TPYIIIaM;

— BJAJEHUE CHUCTEMOW 3HAHUKW O METOAAX HAy4YHOrO II03HAHMS SBJICHUWA MPUPOIBL,
UCIOJIb3YEMBIX B  €CTECTBEHHBIX HAyKaX M yYMEHUSMU [PUMEHSATh OSTH 3HAHUS TpU
IKCIIEPUMEHTAILHOM HCCIICIOBAaHUM BEIISCTB U I OOBSICHEHUS XMUMHUYECKUX SIBICHHUU, UMEIOIINX
MECTO B IIPUPO/IE, IPAKTHUECKOHN eATEIbHOCTH YeJIOBEKa U B IOBCEAHEBHON KU3HU;

— chOpMUPOBAHHOCTH YMEHUN MPOBOAMTH pacyeThl IO XUMHYECKUM (opmynaMm Hu
YpaBHEHHUSAM XHMHUUYECKHX PEAKIMM C UCIOIb30BaHUEM (PU3NYECKUX BETWYHH (Macchl, 00beMa ra3os,
KOJIMYECTBA BEILECTBA), XapaKTEPU3YIOUIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: PacyeThl IO
HaXOXJICHUIO XMMHUYECKON (DOpPMYIBI BEIIECTBA; pacdeThl Macchl (00bEMa, KOJIMYECTBA BEIICCTBA)
MPOJYKTa pPEakldd, €CIM OJHO W3 HMCXOJHBIX BELIECTB JAaHO B BHJIE PAacTBOpa C OIpenelIeHHON
MaccoBOW JI0JIE pPacTBOPEHHOI'O BEIECTBA WM JAHO B M30BITKE (MMEET IPUMECH); PACUETHI
MacCOBOW WJIM OOBEMHOM JOJH, BBIXOJA MPOAYKTa PEaKIUU; PacyeThl TEIUIOBOTO 3 deKTa peakiuii,
00BEMHBIX OTHOIIICHUH Tra30B;

—  chOpMHUPOBAHHOCTh YMEHHU MPOTHO3UPOBAThH, AHAIM3HPOBATH W OICHUBATH C TO3HIIHMA
9KOJIOTMUYECKO 0€30MacHOCTH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOM JESTEIBHOCTH YEIOBEKa,
CBSI3aHHOM C MEepepabOTKOI BEIIECTB; UCIOIb30BATh MOJIYYEHHBIC 3HAHUS JJIsl IPUHATHS TPAMOTHBIX
pelieHuid mpoOyieM B CUTYaIUsX, CBI3aHHBIX C XUMHUEHH;

—  chOpMHUPOBAHHOCTh YMEHUUN CAMOCTOSTEIbHO IUIAHHUPOBATh M IMPOBOJUTH XUMHUYECKHIM
JKCIIEPUMEHT (TONydeHHE M M3yUYeHUE CBOWCTB HEOPraHMYECKHMX W OPraHMYeCKHX BEIIEeCTB,
KaueCTBEHHBIC PEAKIIUU YTJIEBOJIOPOIOB PA3IMYHBIX KJIACCOB U KUCIOPOCOIEPKAIMNX OPTaHUIECKUX
BEILIECTB, PELICHNE SKCIEPUMEHTAIBHBIX 33/a4 M0 PaCcllO3HABAHUIO HEOPTraHUYECKUX U OPraHUYECKUX
BEILIECTB) C COOJIOJIEHHEM TpaBUJ 0€30MacHOro OOpallleHus ¢ BEHIECTBAMU M JAOOPATOPHBIM
obopynoBanue™m, (opMynHpoBaTh LETH HCCICIOBAHUS, MPEAOCTABIATh B pa3NIuyHOU dopme
pe3yabTaThl SKCIIEPUMEHTA, AaHAJIM3UPOBATH U OIEHUBATH UX JOCTOBEPHOCTH;

—  c(hopMHUPOBAaHHOCTH YMEHHUM OCYIIECTBISATh IEJCHANPABICHHBIM TMOUCK XHUMHYECKOMN
nH(OpMaIIUY B Pa3IMYHBIX UICTOYHHUKAX (Hay4dHas ¥ yueOHO-Hay4dHas JUTepaTypa, CpecTBa MaCCOBOU
uHdopmanuu, cetb MHTEpHET W Apyrue), KPUTHUYECKU aHATM3UPOBATH XUMHUYECKYI0 MH(POPMAIIHIO,
nepepadbaThIBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABICHHOM y4eOHOM 3a/1a4eii;

—  chOpMHUPOBAHHOCTh YMEHHI OCO3HABAaTh OMACHOCTb BO3CHCTBHS Ha >KUBBIE OPTaHU3MBI
OTIpEJICJICHHBIX BEIIECTB, TTOHUMAsl CMBICI MOKa3aTessl MPEeAeTbHOW TOMyCTUMOW KOHIIEHTPAIMH, U
MOSICHATh Ha TMpHUMepax CHOCOObI YMEHBINCHUS W TPEIOTBpAICHHS] UX BPEIHOTO BO3JACHCTBHUS Ha
OpraHM3M YeJIOBeKa.
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2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0bemM yueOHOM IMCUMILIMHBI M BU/bI Y4eOHOH padoThl

Buna yueOHoii padoThl Oovem uacos no
ounoil hopme
00yuenus

MakcumasbHas yueOHasi Harpy3ka (Bcero) 108
O06s13aTesibHAsI ayUTOPHAs ydeOHAasi HATPY3Ka (Bcero) 99
B TOM YHCIIE:

TEOPETHUECKOE 00yUeHHe 75

MIPAKTUYECKHE 3aHATUS 24
CamocrosiTeibHas pabora 2
IIpome:xyTouHasi aTTecTanusi 2

dopma MPOMEKYTOUHOU aTTecTanuu - tuddepeHIMpoBaHHBINA 3a4eT

2.2. TemaTuyeckui MJIaH y4eOHOM IMCUMILINHBI

Xumus
. O0bem yacoB
Ha3sBanmue pa3gesioB / Tem y4eOHOM B yaeGmoi padors: YpoBeHb
AUCHUTLTHHBI Ounas gpopma | OCBOCHUS
00yuenus
1 2 3 4
Pa3znea 1. Oprannyeckass XuMusi 49
Tema 1.1. Teopernueckne OCHOBBI TeopeTtnueckoe o0yueHue 9 2
OpraHUYeCKON XMMUHU IIpakTHuecKue 3aHATHS 2
Tema 1.2. VIi1eBo10po! Teopetnueckoe o0yueHue 10 9
[TpakTHyeCcKue 3aHATHS 4
Tema 1.3. Kucnoponconepxkarue Teoperuueckoe obydeHue 10 5
OpPTraHUYeCKHe COeTMHEHUS [TpakTHUYeCcKue 3aHSATHS 4
Tewma 1.4. AzoTconepxariue TeopeTtnueckoe o0yueHue 4 2
OpPraHUYeCKHe COSTMHEHUS [TpakTHueckue 3aHsATHS 1
Tema 1.5. BeicokoMomneKkysipHbIe Teopetnueckoe o0yueHue 4 2
COEAMHEHUS [TpakTH4eckue 3aHsTHs 1
Paszpen 2. O01masi M HeOpraHM4YecKasi XUMHS 24
Tema 2.1. TeopeTuueckrue OCHOBBI Teopetnueckoe o0yueHue 18 9
XUMHH [TpakTHYeCKHe 3aHITHS 6
Pasjnen 3. Heoprannueckasi xumusi 28
Tenta 3.1. XUIMUSL 1 SKH3HL. Teopetnueckoe o0yueHue 20
[TpakTHueckue 3aHsITHs 6 2
MexIpeaMeTHbIE CBA3U
CamocrosTenbHas padora 2
JK3aMeH 6
KouncyabTanus 1
HTroro 108
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2.3. ConeprxkaHue pa3iejoB / TeM yueOHOI JUCHUIIUHBI

Paszgea 1. «Opranuyeckasi XumMush)

Tema 1.1. «TeopeTnueckne 0CHOBbI OPraHNYeCKOH XUMUID)

Copepxxanue y4yeOHOro MarTepuaja: IpeAMET M 3HAYCHUE OPraHMYECKONM XHMMMHH,
NPEJICTaBICHUEe O MHOT0OOpa3uu OPraHMYECKUX COCAMHEHUH. DIEKTPOHHOE CTPOEHHE aToMa
yriepofa: OCHOBHOE M BO30YXIEHHOE COCTOSIHMs. BalleHTHblE BO3MOXHOCTM aroma Yriepoja.
XuMHUYecKasi CBS3b B OPTraHUYECKUX COCAMHEHUSX. Tumbl THOPUIM3AUU AaTOMHBIX OpOHTaNen
yriepoga. MexaHu3Mbl 00pa3oBaHMs KOBAJEHTHOW CBA3M (OOMEHHBI M JIOHOPHO-AKLENTOPHBIN).
Tumnbl mepekpbIBaHUS aTOMHBIX OpOuTasied, o- M s-cBsA3u. OAMHapHas, ABOWHAs M TPOWHAs CBSI3b.
CriocoObl pa3peiBa CBsI3€il B MOJIEKyJaX OpraHuyeckux BemecTB. [loHsTHe 0 cBOOOJHOM pajauKaie,
Hykineopune u snekrpodune. Teopusi cTpoeHuss opraHudeckux coenuHeHuii A.M. ByrtiepoBa u
COBPEMEHHBIEC IPEACTABICHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUM CTPOCHHS OPraHU4EeCKHX
coenHeHU. MoneKyIsipHbIe U CTPYKTYpHBIE (hopMyibl. CTpYKTypHBIE (POPMYIIBI PA3INIHBIX BHJIOB:
pa3BépHyTas, CoOKpaul€éHHas, ckenetHas. M3omepus. Buzpbl  uM30oMepuu:  CTpyKTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE APPEKTH B MOJICKYIIaX OPraHUYECKUX COSAMHEHUH (MHIYKTUBHBIN
u Me3oMepHbIit 3¢ ¢exTrl). [IpencraBnenue o knaccupuKauu opraHndeckux BemiecTB. ITonsarue o
¢bynkunonansHOM Tpymnme. ['omonorus. ['omonoruyeckue psapl. Cucremarnyeckass HOMEHKIATypa
oprannueckux coeauHenuit (IUPAC) u TpuBHanbHble Ha3BaHUSI OTACNIBHBIX MPEICTABUTEIICH.
OcobenHoctn ¥ Kiaccu(uKanus OpraHUYecKuX peaknuid. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE
peakuuu B OpPraHUYECKOM XHUMHUHU. OKCIEPUMEHTAJbHBIE METOABl M3YyYEHHUS BEIIECTB M HX
MIPEBPALICHUI: 03HAKOMJIEHHE ¢ 00pa3ljaMl OpraHMYECKHUX BELIECTB U MaTepualaMyd Ha UX OCHOBE,
OIBITHI 1O NPEBPALICHUIO OPraHMYECKMX BEIIECTB IpPU HarpeBaHuu (IUIaBleHUE, OOYIJIMBaHUE U
rOpeHHe), KOHCTPYUPOBAHHE MOJIEIEN MOJIEKYJT OPraHUYECKHUX BEIIECTB.

@DopMbI TEKYLIEro KOHTPOJISA IO TeMe: YCTHBIH OIPOC, NMPE3CHTALMs WHIUBHUIYAIBHOIO
3a/1aHUs

Bonpocs! 1J11 NOATOTOBKH K TeKYLIeH aTTeCTallUM 10 TeMe:

1. IIpenmer opranuuyeckoil xumuu. IlpupoaHble, HMCKYCCTBEHHBIE W CHHTETHUYECKHE
opraHuueckue Bemiectsa. CpaBHEHNE OPraHUYECKUX BEILIECTB C HEOPraHUYECKUMHU.

2. Teopus ctpoeHusi oprannveckux coenuHeHnii A.M. ByriepoBa. OCHOBHBIE TOJIOKEHHS
TEOPUH XUMHUECKOTo cTpoeHHs. M3oMepus u u3omepbl. XuMudeckue GopMyIibl U MOAETH MOJEKY B
OPraHN4YeCKOM XUMHH.

3. Krnaccudukauus opranmdyeckux BemecTB. Kiaccupukamuss BeImECTB IO CTPOCHMIO
YIJIEPOAHOTO CKeJleTa M HAJIW4YMio (PyHKUMOHaNbHBIX rpynmn. ['omosnorm u romonorus. Hauana
HoMmeHnkiarypsl IUPAC.

4. Knaccudukanuss peakuuii B OpraHMYecKod xumuu. Peakuum mpucOeIUHEHUS
(ruapupoBaHMsl, TaJIOr€HMPOBAHUS, TMIPOraJIOTEHUPOBAHMS, Tuaparanuu). Peaknuu oTmeruIeHus
(meruapupoBaHus, JETUAPOTraJOTEHUPOBaHUsA, JAeruaparanuu). Peakuum 3amemenus. Peakuun
HM30MEpHU3ALUU.

Tema 1.2. YrieBogopoasl

Copepxxanue y4deOHOro marepuaJia: ajgkaHbl. [‘OMoornmueckuil psJ ajKaHOB, OOIIas
¢dopmyrna, HOMEHKJIATypa U H30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI
aJIKaHOB, SP-TUOpPUIN3alUs aTOMHBIX opOUTaineil yrieposaa, o-cBa3b. Pu3nuecKrue CBOMCTBA aJKaHOB.
XUMHYECKHE CBOMCTBA AQJIKaHOB: pPEaKUUWd 3aMElICHHUs, HW30MEpHU3alluM, JEeTHUAPUPOBAHUS,
LUMKIU3alWY, TUpOIn3a, KpekuHra, ropenus. Haxoxaenwe B mpupoge. CrnocoObl MogyuyeHus u
npuMeHeHue ankaHoB. Lluknoankanel. OOmas gopmynia, HOMEHKIATypa U nzomepusi. OcoGeHHOCTH
CTPOCHUSI U XUMUYECKUX CBOMCTB MajbIX (IIUKJIOMPONAH, MUKI00yTaH) U OOBIYHBIX (IIMKJIOTICHTAH,
L[I/IKJIOreKcaH) IIUKJIOAJIKaAHOB. CHOCO6LI MOJIYUCHUA W HNPUMCHCHHUC THKIIOAJIKAHOB. AJIKEHEL.
["'omonornueckuii psj aakeHoB, oOmias ¢popMyrna, HOMEHKIATypa. DJIEKTPOHHOE W MTPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYNl AJKEHOB, 3p>-TMOPMAM3AIMSA aTOMHBIX oOpOuTaneil yriepoja, O- M JI-CBSI3W.
CtpykTypHass ® reomeTpuueckas (mHUC-TpaHC-) wu3oMepus. @DOuU3NYecKWe CBOWCTBA AaJIKEHOB.
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XUMHUYECKUE CBOMCTBA: PEaKIUHU MPUCOCAUHEHUS, 3aMEILICHUS] B a-TIOJIOKEHHE MPU ABOMHOM CBS3H,
nonumepusanuu U okucienus. Ilpasuno MapkoBHukoBa. KayecTBeHHBIE peakiMK Ha JBOMHYIO CBA3b.
CrocoObl moJy4eHHs] W MpPUMEHEHHE alKeHOB. AJjkaauennl. Kiaccudukanus ankagleHOB
(conpsxEHHbIe, M30JIUpOBaHHBIE). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XMMHUYECKUX CBOMCTB
COMPSDKEHHBIX AUEHOB, 1,2- u 1,4-ipucoenuuenue. [lomumepusanus conpspKEHHBIX HEHOB. CITOCOObI
MOJTyYeHUS U MPUMEHEHHE aJKaJAueHOB. ANKUHBL ['OMOJOrHuecKuil ps alkuHOB, oOmas ¢opmyna,
HOMEHKJIaTypa U U30MEpHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJKHHOB, Sp-
ruOpuaM3aIysl aTOMHBIX OpOuTaned yriuepoga. Dusnueckue CBOWCTBA AIKHHOB. XUMHYECKHE
CBOMCTBA: pPEAKUUU NPUCOCAUHEHHUS, AUMEPU3ALUMU M TpUMEpU3aluM, okucieHus. KucnorHeie
CBOMCTBA aJIKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b. KaueCcTBEHHbIEC PEaKIUU HA TPOMHYIO CBA3b.
CrocoObl  TOJIydeHHUsST W TPUMEHEHHE AQJIKUHOB. ApOMaTHYeCKHe YIJIEBOAOPOAbl  (apeHsbl).
I'omonoruueckuii psim apeHoB, oOmias ¢opmyia, HOMEHKIATypa W H30MEpHUs. ODIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH3oia. DU3WYECKHEe CBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIMU 3aMEUIEHHs] B O€H30JIbHOM KOJIbLIE U YIJIE€BOJIOPOJAHOM
paaukaie, peakUuu MPUCOSAMHEHMs, OKHCIeHHe TroMosioroB Oen3ona. IlpencraBnenue o006
OpPUEHTHUPYIOIIEM JICHCTBUU 3aMeCTUTENIEH B OEH30JIbHOM KOJIbLIE Ha IPUMEPE AJIKWIIbHBIX PaJUKaJIOB,
KapOOKCHUIIbHOM, THAPOKCHIBHOM, aMHUHO- W HHUTPOTPYIIbI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB crtupona. [lomumepusanus ctupona. CrnocoObl MOJNy4YeHHMS] U NPUMEHEHHE
apomaTHueckux yrieBogoponoB. IIpupoansiii ra3. IlomytHeie HedTsHble ra3el. Hedts u €
poucxXoXaeHne. KaMeHHBIN yroib U IpoayKThl ero nepepadotku. CriocoObl nepepaboTKu HeTH:
MEPETrOHKA, KPEKUHI (TepMHYECKH, KaTaluTHU4ecKui), pudopMuHr, nuponus. [IpoayKTsl
nepepaboTku HeTH, UX NPUMEHEHHE B MPOMBIIUICHHOCTH M B ObITy. ['eHeTHuecKasi CBA3b MEXIY
Pa3IMYHBIMU KJIaCCaMU YTIEBOAOPOI0B. DIEKTPOHHOE CTPOECHUE TajOre€HIPOU3BOIHBIX
yraeBonopoAoB. Peakuumu — 3amemnieHusi rajoreHa Ha — ruapokcorpynmy.  JlelictBue  Ha
raJION€HIIPONU3BOIHBIE BOJHOIO U CIUPTOBOI'O pacTBOpa IENoun. B3anMonelicTBre qUrajaoreHajJIkaHoB
C MarHueM M IUHKOM. Vcrnonbp30BaHue rajoreHnpon3BOIHbIX YTIIE€BOIOPOIOB B OBITY, TEXHUKE U IIPU
CHUHTE3€ OPraHMYeCKUX BEUIECTB. OKCIEPUMEHTAJIBHBIE METOABl M3YyYEHHUS BEIIECTB MU HX
MpEeBpALICHUI: H3yyeHHEe (QU3NYECKUX CBOMCTB YIJIEBOAOPOJOB (PacTBOPUMOCTB), KauE€CTBEHHBIX
peakiuii yrJIeBOJOPOIOB Pa3IMUHBIX KiaccoB (oOeciBeuynBaHHEe OpOMHON MM HOAHOW BOJBI,
pacTBopa NepMaHraHaTa Kajius, B3aUMOJEWCTBHME alleTWIEHa C aMMHAauHbIM pPacTBOPOM OKCHAA
cepebpa(l)), KauecTBeHHOE OOHapy)XEHHE YIJepoJa U BOJOpOJa B OpPraHMYECKHX BeIIECTBaXx,
MOJIy4Y€HHUE 3TUJIEHA U U3YYEHHUE €Tr0 CBOMCTB, 03HaKOMIJIeHHE ¢ KosutekuuaMu «Hedte» u «Yromby, ¢
oOpa3llaMu  IUIacTMacc, KaydyKOB U PE3HHBI, MOJEIUPOBAaHME MOJIEKYJ YIJIEBOJOPOJIOB U
raJIOreHIIPOU3BOJIHBIX YIIJIEBOJAOPOIOB.

IIpakTH4eckoe 3aHsITHE: ONPEAEICHUE TUIA XUMUYECKOW PEaKIMU, TOCTPOCHUE YPaBHEHMUS
XUMHUYECKON peakuu YIJIEeBOJOpPOJOB, pElIeHHEe 3ajad Ha BbIBOJA (OpMynsl yriaeBoaopoia,
COCTaBJIEHHE U30MEPOB YITIEBOJOPOIOB Pa3HbIX KIACCOB

@DopMBbI TEKYUIEr0 KOHTPOJIA IO TeMe: IHCbMEHHBIM ONpPOC, COCTAaBICHHWE YPAaBHEHMM
peakuuii, peueHue 3aaad, TecT.

Bomnpocek! 1J11 NOATOTOBKM K TeKYIeH aTTeCTAMU 10 TeMe:

[lepeuncnure OCHOBHBIE IPUPOJHBIE HCTOYHUKH YIIIEBOAOPOIOB.
Onumure ¢puznyeckue cBoicTBa HehTH

[Touemy HeT xuMuueckoit popmyiel HepTH?

Kaxkos coctaB HedTH.

Yro Takoe (ppakimoHHas eperonka’?

[lepeuncnure oCHOBHBIE POIYKTHI (PPAKLIIMOHHON EPETOHKH.
UYro Takoe kpekuHr? IlpuBenure ypaBHEHUsI peakLUu.

Kakwne Buibl KpEKMHIa BaM U3BECTHBI?

CpaBHUTE TEPMUYECKH U KaTaTUTHUYECKUN BUJBI KPEKUHTA (B BUJE TAOIUIIHI).
lO CpaBHHTE cOCTaB MPUPOTHOTO U TOMYTHOTO HE(PTSIHOTO rasa.

11. Yro Takoe kokcoBaHue? KakoBbl €ro MpoayKThl U UX COCTaB?

12. TlonsiTHe yriIeBOIOPOIOB.

CoNoa~wNE
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Tema 1.3. Kuciopojacoaep:kamue oprannieckue coeJuHeHUst

Copepxxanue ydeOHoro wmarepmana: IlpenenbHble ogHOaTOMHBIE CcHUpThl. CTpoeHHE
MoOJIeKYN (Ha mpuUMepe MeTaHoja W dTaHoja). ['omojormueckuil psia, odmas (opmyna, u3omepus,
HOMEHKJaTypa W kiaccuukanus. Puznyeckue CBOMCTBA MpeNebHBIX OJHOATOMHBIX CIHPTOB.
Bonoponnsie cBsi3u MexXy MOJIEKYJIaMU CIIUPTOB.

XUMUYECKUE CBOMCTBA: PEAKLUHUH 3aMELICHHUs], JeruapaTali, OKUCICHHS, B3aUMOJICHCTBUE C
OpraHMYeCKMMH U HEOPraHMYECKUMU KHcioTamMu. KauecTBeHHas! peakiusi Ha OJIHOATOMHBIE CIIMPTHI.
JlelicTBMe 3TaHONa M METaHOJa Ha OpraHu3M dyenoBeka. CrmocoObl MOJydeHHs M IPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upbl, HOMEHKIAaTypa U u30oMepus. OCOOCHHOCTH (DU3MUECKUX U XUMHUYCCKUX
CBOMCTB.

MHoroaToMHbI€ CIIUPTHI - ITUICHIIIMKOIIb U TIULEpUH. PU3NYECKUE U XUMUYECKHE CBOMCTBA:
peaKkluu 3aMelleHMs, B3aUMOJCHCTBUE C OpPraHMYECKMMH UM HEOPraHWYECKHMMH KHUCJIOTaMHU,
KAauecTBEHHAasl peaklisi Ha MHOIOATOMHbIE CHUPTHI. JleficTBMe Ha opraHus3Mm ueinoBeka. CrocoObl
MOJIYYEHUSI U TPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIIMSHUE TUAPOKCOTPYIIBI M OEH30JbHOIO siipa.
duznyeckue cBoiicTBa GpeHonaa. OCOOEHHOCTH XMMHUECKUX CBOMCTB (heHona. KauecTBeHHBIE peakuuu
Ha ¢enon. TokcumuHocts  ¢enonma. CrocoObl  TONy4YeHWS ©W  NpuUMeHeHWe  (eHoua.
®denondopmanbIeruiHas cMoa.

KapOoHuIbHBIE COCAMHEHUS - abACTHABI M KETOHBL. DIEKTPOHHOE CTPOCHHE KapOOHMUIBHON
rpynnsl.  ['omosiorudeckue psabl anbJeTHI0B U KETOHOB, oOmias Qopmyna, H30MEpHS H
HOMEHKJIaTypa. du3znueckrue CBOMCTBA AJIbJIETUIOB U KETOHOB.

XUMHYECKUE CBOMCTBAa albJEerMJIOB M KETOHOB: peakuuu npucoenuHenus. OKucieHue
aJIbJIETUJI0B, KAYECTBEHHbIE PEAKIIMH Ha albAeru/bl. CriocoObl MOTYYeHHs] U IPUMEHEHHUE allbJIErHJI0B
1 KETOHOB.

OOHOOCHOBHBIE TIpenieibHble KapOOHOBbIE KHUCIOTBl. (OCOOEHHOCTH CTPOECHHS MOJIEKYII
KapOOHOBBIX KHCIOT. WM3omepus u HomeHkiaTypa. Dusmdeckwe CBOWCTBA OJHOOCHOBHBIX
npeieabHbIX KapOOHOBBIX KMCIOT. BogopogHbIe CBA3M MEXAY MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.

XVMHYECKUE CBOMCTBA: KUCIOTHBIE CBOWCTBA, PEAKIIHS ATepUPUKALINN, PEAKIINH C ydacTHEeM
YTJI€BOIOPOAHOTO pajiuKaa.

Oco0eHHOCTH CBOICTB MypaBbUHOM KHCIOTHI.

[TonsiTve 0 MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT - CIOKHBIX dpHpax.

MsorooGpa3ue kapO0HOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEMPEAEIbHBIX U apOMATHYECKUX
KapOOHOBBIX KUCJIOT, TUKAPOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTent BoICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBAs, MATIbMUTHHOBASI, OJEHMHOBas KUCIOTHL. CHOCOOBI MONYy4YEeHUS H
MIPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble >¢upsl. ['omonoruueckuii psa, obmas Qopmyrna, U30Mepus U HOMEHKIATYpA.
®uU3NYECKNE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U IIETOYHOU

cpene.

Kupsl. Ctpoenue, pusmueckne M XMMHUYECKHE CBOWCTBA JKHPOB: THUAPOIM3 B KUCIOW U
menoyHoi cpege. OCOOEHHOCTH CBOMCTB JKHPOB, COJEPIKALIMX OCTATKU HEMPEIeNbHBIX JKUPHBIX
KUCHOT. JKupsl B Ipupoe.

MBpia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

OO6mass  xapakTtepucTuka yriaeBoaoB. Kiaccubukauus yrineBogoB  (MOHO-, JU- |
MOJIKCaxXapubl).

Monocaxapuapl: TOK03a, (pykTo3a. Pu3NyecKue CBOICTBA M HAXOXKIACHHE B IPUPOJE.
dotocuHTES.

XHUMHYECKUE CBOWCTBA IIIIOKO3bI: PEAKLUMU C YyYaCTUEM CHUPTOBBIX M ANBJIETHMAHOW TPy,
CIIMPTOBOE M MOJIOYHOKHUCIIOE OpoxkeHue. [IpuMeHeHne riroKo3bl, e€ 3HaueHUe B KU3HEACATEIIbHOCTH
opraHusma.

Hucaxapunpl: caxapo3a, MajbTo3a. BoccraHaBiMBarollie ¢ HEBOCCTAaHABIMBAIOIIME
nucaxapuabl. 'maponus qucaxapunoB. HaxoxaeHue B mpupoie 1 IpuMEHEHHE.
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[Tonucaxapuapl: Kpaxmal, TIMKOreH M Lemmono3a. CTpoeHue MakKpoMOJIEKyJ Kpaxmaa,
IJIMKOT€HA W LEJUII0JI03bl. PU3MYECKUE CBOMCTBA KpaxMalla M LEJUIK0JI03bl. XUMUYECKHE CBOMCTBA
KpaxMasa: TMJIpoJIn3, KadyeCTBEHHAs! peakiysi ¢ HoJ0oM. XMMHUUYECKHE CBOMCTBA LEJUTI0JIO3bI: THIPOJIN3,
noJrydaeHue 3QpupoB 1eIUT0I03bl. [IoHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

OKclepUMEHTAJIbHbIE METOAbl H3y4YeHHs BEIIEeCTB M HUX IPEBpAIlleHUil: pPacTBOPHUMOCTb
pa3IMyYHBIX CIIMPTOB B BOJIE, B3aMMOJCICTBUE ATAHONA C HATPUEM, OKUCIEHHE 3TUIIOBOIO CIMpTa B
aJIbJIeTU/l Ha PACKaIEHHOM METHON IPOBOJIOKE, OKHCIEHUE 3THJIOBOIO CHHUPTA JAUXPOMATOM Kalus
(BO3MOXKHO MHCIIOJIb30BAaHME BHAECOMATEPUAIOB), KAayECTBEHHbIE PEAKLUUU Ha albJerujnpl (c
TUAPOKCHIOM auammuHcepeOpa(l) u rugpokcuaom Mmenu(H)), peakius riviepruHa ¢ THAPOKCHIOM
meau(Il), xumrueckne cBOMCTBA pacTBOpa YKCYCHOM KHCJIOThI, B3aUMO/IEHCTBHUE PAaCTBOPA IIIFOKO3BI C
runpokcuaom meau(Il), B3aumozelicTBue kpaxmaia ¢ HOJIOM, PELIEHHE YKCIIEPUMEHTANIBHBIX 33a4 110
temaM «CriupThl 1 penonsr», «KapOoHoBbie KUCTOTHI. CI0XKHBIE 3)UPBD.

IIpakTHyeckoe 3aHsATHE: COCTABICHHME YpaBHEHHH XMMHUYECKUX peakluil, pelieHue 3ajad,
COCTaBJICHHE U30MEPOB

®opMbl TeKyLIEro KOHTPOJIA 110 TeMe: IMMCbMEHHBIN OIIPOC, COCTaBIEHUE YPAaBHEHU I
peakuuii, penieHue 3aad, TecT, pedepar.

Bonpocs! 1J1s1 NOATOTOBKH K TeKylIei aTTecTallMu M0 TeMe:

1. TunpoxcuibHas rpynna kak QyHKIMOHAJIbHAsI.

2. IlonsATue o npenenabHbIX OJJHOATOMHBIX CIIUPTaX.

3. XuMHYeCKHe CBOMCTBA 3TaHOJ]A: B3aHMMOJCWCTBUE C HaTpueM, oOpa3oBaHWE MPOCTHIX U
CJIO’KHBIX 3()UPOB, OKUCIIEHUE B aIbJIETU/I.

4. IlomyuyeHue 3TaHoJIa OpOKEHUEM TJIIOKO3bI U TUpaTaleil 3TUIIeHA.

[IpuMeHeHMe 3TaHoIIa HA OCHOBE CBOICTB.

I'muuepuH Kak npeacTaBUTENb MHOTOATOMHBIX CIIUPTOB.
KayecTBeHHast peakiiysi HA MHOTOaTOMHBIE CITUPTHI
[Ipumenenue rauuepuHa.

®enoin. Puznyeckre 1 XUMHUECKUE CBOICTBA (heHoa.

10 B3aumHoe BiusiHuE aTOMOB B MOJIeKyJie ()eHOJIa: B3aUMOJEHCTBUE C THAPOKCUIOM HATPHs
1 a30THOM KHCJIOTOM.

11. [Ipumenenue peHona Ha OCHOBE CBOMCTB.

12. TlonsTHe o kapOOHOBBIX KucnoTax. KapOokcunbHas rpynna kak pyHKIMOHAIbHAS.

13. T'omonoruyeckuii psii MPEOeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomyueHwue
KapOOHOBBIX KUCIIOT OKHCICHUEM allbJeTH/I0B.

14. XuMunueckue CBOICTBa YKCYCHOM KHCJIOTHI: OOIIME CBOMCTBa C MHHEpPaIbHBIMU
KHUCJIOTaMM U peaklus 3Tepudukanuy.

15. [IpumeHeHMe yKCYCHOM KHUCIOTHI HA OCHOBE CBOMCTB.

16. Beicmme xupHBIE KUCIOTHI HAa IPUMEPE MaJIbMUTUHOBON M CTEApUHOBOIA.

17. Cnoxuble 3QUpBI U KHUPHI.

18. TlonydeHue cnoXHBIX 3(PUPOB peakuei TepupuKaIim.

19. Croxuble 23¢UpHI B IPUPOJIE, UX 3HAYCHHUE.

20. XKupsl kak cioxsble >¢upsl. Knaccupukarus xupoB. XUMHYECKUE CBOHCTBA KHPOB:
TUIPOJSIU3 U TUIPUPOBAHKE KUAKUX KUPOB. [[prMeHeHune ;x1upoB Ha OCHOBE CBOMCTB.

21. Mbuna.

©CoNo O

Tema 1.4. AsoTconep:kamue OpraHu4ecKue coeJHHEeHH

Conep:xxkanue y4deOHOro marepuaja: AMUHBI - OpPraHMYECKHE MPOW3BOJHBIC aMMHUaKa.
Knaccudukanus aMuHOB: anudaTHuecKue U apoOMaTUYEeCKHe; IEPBUYHBIC, BTOPUYHBIC U TPETHUYHBIE.
Crpoenue Mosekys, obOmas ¢opMmyna, H30MEpHs, HOMEHKIaTypa W (U3WYECKHe CBOWCTBA.
XuMHUYecKoe CBOWCTBa  anu(aTUYECKUX  aMHHOB: OCHOBHBIE  CBOWCTBA,  alKUIUPOBaHUE,
B3aUMOJICVCTBUE MEPBUYHBIX AMUHOB C a30TUCTON KUCIOTOU. CONM aJIKWUJIaMMOHMSL.
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AHUIMH - TpEeACTAaBUTEb AMUHOB apomaTudyeckoro psna. Crtpoenuwe aHwinHa. B3anmHoe
BIMSIHME TPYII aTOMOB B MoJieKyle aHuianHa. OCOOEHHOCTH XUMHYECKHMX CBOWCTB AaHWJIMHA.
KavecTBeHHBIC peaKIIuy Ha aHHUJTUH.

CriocoObl TONMy4YeHHsT W TpUMEHEeHue anudarnyeckux amuHoB. [lomyueHuwe aHunIMHA U3
HUTPOOEH3071a.

Amunokuciotel. Homenkiatypa u u3omepus. OTnenbHbIE MPEICTABUTENN a-aMHUHOKHCIIOT:
TIUIHH, anaHuH. Ou3n4YecKre CBOWCTBA aMHUHOKHCIOT. XHMMHUYECKHE CBOWCTBA aMHUHOKHCIOT Kak
aM(OTEpHBIX OPraHUYECKUX COCNMHEHHH, PEaKIMs MOJUKOHICHCAUH, 00pa3oBaHHWE NENTHUIHON
cBsi3u. bronornueckoe 3HaueHue aMUHOKHCIOT. CHHTE3 U TUAPOIIU3 TICTITH/IOB.

benku kak mpupoaHsie nmonumepsl. [lepBuyHas, BTOpHYHAs U TPETUUHAsI CTPYKTypa OENKOB.
XUMHUYECKUE CBOICTBA OCIKOB: TUAPOIIHN3, IEHATYpAIHsl, KAYeCTBEHHBIC PEAaKIIUU Ha OCIIKH.

DKcrepuMeHTaIbHbIE METO/Ibl H3yUCHHUS BEIIECTB U MX MPEBPAIEHUI: pacTBOpPEHUE OCIKOB B
BOJIe, JIeHATypalusi O€JIKOB TMPH HArpeBaHWM, LBETHBIC pEaKIUHM Ha OCNKU, pelICHUE
OKCHEPUMEHTAIBHBIX 33/lad 10 TeMaM «A30TColepKallie OpPraHWYEeCKHE COCAWHEHHS» H
«Pacno3HaBaHue OpraHMYECKUX COCAMHCHUIN.

IIpakTHyeckoe 3aHATHE: COCTABICHUE YPAaBHEHUH XUMHYECKIX PEaKIUil, peuIeHrne 3a1a4

@opMBbI TEKyIIEro KOHTPOJISI MO0 TeMe: YCTHBIM ONpOC, COCTABJICHUE YPaBHEHHWH PEaKIlHy,
peleHue 3aaa4d, KOHTPOJIbHAs paboTa.

Bomnpocs! 1J1s1 IOATOTOBKH K TeKYIIei aTTeCTAllNH M0 TeMe:

[Tonsatue 06 amuHax. AnudaTndeckue aMHHbI, X Kiaccu(pukanus 1 HOMEHKIIATypa.
AHWINH, KaK OpraHUYeCKOe OCHOBaHUE.

[Tony4yenne aHuIMHA U3 HUTPOOESH30IA.

[TpuMeHeHHe aHIITMHA HA OCHOBE CBOWCTB.

AMUHOKHCIIOTHI KaK aM(oTepHbIe TU(PYHKIIMOHAILHBIE OPTaHUYECKUE COSTUMHEHHS.
XUMHUYECKUE CBOWCTBA aMUHOKUCIIOT: B3aUMOIEHCTBHE CO LIeI0YaMH, KUCIOTaMHU U JIPyT
C IpyroM (peakius MOJTMKOHICHCAIUH ).

7. TlentuaHast CBA3b U MOJIMIIEITHIBI.

8. IIpuMeHeHHE aMHHOKHCIIOT Ha OCHOBE CBOWCTB.

9. benxu npupoaHble GUOTIOIUMEDHI.

10. IlepBuuHasi, BTOpHYHAsL, TPETHYHAS CTPYKTYPBI OCITKOB.

11. Xumuueckue cBoicTBa OEIKOB: TOPEHUE, IeHATypals, THAPOJIN3, IBETHBIE PEAKIIUH.

12. buonoruueckue QyHKIIUN OSIKOB.

SN

Tema 1.5. BbicOKOMOJIEKY/ISIPHbIE COeIMHEHUS

Copepxxanue y4eOHOro MaTepHasia. OCHOBHBIE IOHATHS XMMHMHM BBICOKOMOJIEKYJISPHBIX
COEIMHEHUI: MOHOMEp, TMOJHMMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AINM, CpPEIHss
MoJIeKyJsipHass Macca. (OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPDHBIX COCIMHEHUN -
MOJINMEPU3AIUS U TOJIUKOHICHCAIIHSL.

ITonmumepusle Matepuanbl. [lmacTmaccbl (ITOJMATHIEH, MOJIUIPONMWIEH, MOJIMBHUHWIXJIOPUL,
MOJINCTUPOJI, TONUMETUIMETAKpUiIaT, MOJIUKapOOHAThl, MNOJUATUIIEHTepedTanar). YTHIM3aUUi HU
nepepaboTKa MIaCTHKA.

DOnacToMepbl:  HAaTypajbHBIM  Kay4yyK, CHHTETHYeCKHEe  Kayuyyku  (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIN, U30MIPEHOBEIN). Pe3uHa.

Bonokna: HaTypasibHblE (XJIONOK, LIEPCTh, MIENK), HMCKYCCTBEHHBbIE (BHCKO3a, all€TaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpoH U JIaBCaH).

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHsS BEIIECTB M HMX MPEBpallleHUuH: O3HAKOMJIEHHE C
o0Opa3llaMd  TPUPOAHBIX M  HMCKYCCTBEHHBIX  BOJIOKOH, IIaCTMAcC, KaydyKoB, peIIeHue
JKCIEPUMEHTAIIBHBIX 3aa4 1o TeMe «Pacno3HaBaHue M1acCTMacC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxnenne MonekyasipHOH (QopMysbl OpPraHM4ecKoro COEJUHEHHS MO0 MAacCOBBIM JOJSIM
3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXICHHE MOJIECKYIIpHOH (OPMYNbI OpPraHUYECKOTro
coenmuHEeHHs 1o Macce (00BEMY) MPOAYKTOB CropaHus, MO KOJMYECTBY BemiecTBa (Macce, 00bEMY)
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NOPOJIYKTOB  pEaKIMW W/WIM HUCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpHOU  (HOpMyIIbI
OpPraHUYeCKOT0 BEHICCTBA HA OCHOBE €ro XHWMHYECKHX CBOWCTB WJIM CIIOCOOOB TOJIYYCHUS,
OIpeIeJICHUE JIOJIM BBIXO/1a MPOYKTa PEAKIIUH OT TEOPETUIESCKH BO3ZMOYKHOTO.

IIpakTHyeckoe 3aHTHE: COCTABIICHUE YPAaBHECHUH XMMHUYCCKUX PEaKIUil, pelICHHE 3a1a4

@opMbI TEKYIIEr0 KOHTPOJISI 10 TeMe: YCTHBII OMpOC, PEIIeHUe 3a1ad.

Bonpocs! 1Jisi IOATOTOBKH K TeKYIIeH aTTeCTallluu 110 TeMe:

1. JlaiiTe onpenesieHre MOHITHI: MOJHUMEP, MOHOMED, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIUMEPHU3AIHH.

2. OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJICKYSIPHBIX COCIMHEHHUH - TOJUMEpHU3AlUsi U
MOJIUKOH/ICHCAITHS.

3. Tlonumepubie MaTepuabl. [nacTMaccs.

4. VYrtunuzanus u nepepadoTKa IIacTHKa.

5. DmacToMepbl: HaTYpalbHBIN Kay4yK, CHHTETHYECKUE Kay4ayKH. Pe3una.

6. Bomnokna, ux kinaccudurarms.

7. HaxoxaeHue MOJCKYJIAPHOH (HOPMYJIbl OPraHUYECKOTO COSTMHEHHSI TI0 MACCOBBIM J0JIAM
3JIEMEHTOB, BXOJISIIMX B €0 COCTaB, OMPE/ICIICHUE I0JIM BBIX0/Ia POIYKTa PEAKI[MH OT TEOPETHUCCKU
BO3MOKHOTO.

Pazgen 2. O0mas u HeopraHuveckass XuMus

Tema 2.1. TeopeTuyeckue 0CHOBBI XUHMHHU

Coaep:xanue yueOHOro marepuasa: arom. CoctaB aTOMHBIX siep. XUMHUYECKUHN JIEMEHT.
H3oTomsI.

CTpoeHue AIIeKTPOHHBIX 000I0YeK aTOMOB, KBAHTOBBIE YHCIIa. DHEPreTUUECKUE YPOBHU U
NOJypOBHH. ATOMHBIE opOuTanu. Kinaccupukanus XAMAYECKUX dJIEMEHTOB (s-, p-, d-, f-a51eMeHTHI).
Pacrnipenenenue 31eKTPOHOB 1O ATOMHBIM OpPOUTANIAM. DIEKTPOHHBIE KOH(DUTYpAIIH aTOMOB
3JIEMEHTOB MEPBOTO-UYETBEPTOTO MIEPHOJIOB B OCHOBHOM M BO30Y>KIEHHOM COCTOSIHUH, SJICKTPOHHBIC
KOH(UTYpaIi HOHOB.

DIIEeKTPOOTPULIATETHHOCTb.

ITepuonnueckuii 3akoH u [leproanueckas cucreMa xumMudyeckux aseMeHToB .M. Menneneena.
CBs13b mepuoANYECKOT0 3akoHa U [leprnoanueckoil CHCTeMbl XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOMN
TEOpHUEIl CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U
00pa3zyeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB 110 TPyMNIaM U MepruoiaM. 3HaYeHUE TIEPUOTUIECKOTO
3akoHa /[.1. MeHneneena.

XuMuyeckas CBsi3b. BUIbI XUMHUECKOMN CBSI3U: KOBAJICHTHAS, MOHHAS, METAJUTMYECKasl.
Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBSI3U: OOMEHHBIN U JIOHOPHO-AKIIENITOPHBIN. DHEPTHs U
JUMHA CBS3U. [10sIpHOCTB, HANTPABIEHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHbie CBs3M.
Bonopoanas cBsa3b. MexMONIEKYISPHBIE B3aUMOICHCTBHUS.

BajieHTHOCTB 1 BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBA3b 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYII C
WX T€OMETPUYECKUM CTPOSHUEM (Ha IPUMEpE COSTMHEHHI AJIEMEHTOB BTOPOTO MEPHO/Ia).

[IpencraBienne 0 KOMIUIEKCHBIX COeIMHEHUSIX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeb, TUTaH bl. 3HAYEHNE KOMILIEKCHBIX coequHeHui. [TonsaTre o
KOOPJMHAILIMOHHON XUMUU.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. THUIBI KPUCTAIITUYECKUX

peméTOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTrie o nucnepcHbIX cuctemax. Mctuanbie pacTBOpbl. CIOCOOBI BBIpaXKEHUS
KOHIEHTPALMKM PACTBOPOB: MAacCOBAas JOJIsI BEIECTBA B PACTBOPE, MOJISIPHAS] KOHIIEHTPAITUS.
HacepiienHblie 1 HEHACHIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTramioruaparsl.

Knaccudukanus u HoMeHKJIaTypa HEOpraHM4YEeCKMX BEeUIeCTB. TpUBHANIbHbIE Ha3BaHUS
OTJIETIbHBIX MPEJCTaBUTEICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanmst XaMUIeCKUX peakinii B HEOPTaHMYECKOW U OPTaHMYECKOW XUMHUHU. 3aKOH
COXpaHEHHUS MACChl BEUIECTB; 3aKOH COXPAaHEHUs U IPEBPAILECHUS SHEPTUHU MPU XUMHUYECKHUX
peakuusx. TernoBbie 3 PeKThl XUMHUUECKUX peakinii. TepMoXUMHUUYeCKnue ypaBHEHUSI.
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CKOpoCTh XUMUYECKOM peaKInuu, €€ 3aBUCUMOCTh OT Pa3IuYHBIX (aKTOPOB. [ OMOTreHHbIE 1
reTeporeHHbie peakunu. Katanus u kataan3aTopsl.

OO6patumbie 1 HeOOpaTUMBbIe peakluu. XUMHUecKkoe paBHoBecue. MakTopbl, BIUAIOIINE HA
MOJIOKEHNE XMMUYECKOTO PABHOBECHS: TEMIIEpaTypa, AaBJICHUE U KOHIIEHTPAIIMU BEIIECTB,
y4yacTByronmx B peakiuu. [Ipunnun Jle [llarenbe.

DnexTponuTHyeckas auccoruanus. CHUIbHbIC U c1a0ble 21eKTPOoInThl. CTeNeHb AUCCOUAIIHH.
Cpena BOAHBIX paCTBOPOB: KUCIIOTHAS, HEUTpalibHas, 1merno4yHas. Bogoponnsiil mokaszarens (pH)
pactBopa. ['maponus coneil. Peakiinu MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuy. CTtenenb okucieHus. OKUCIUTENsb U
BOCCTaHOBUTENb. [Ipoliecchl OKUCIEHHUsST U BOCCTaHOBJICHUI. BaxkHeilre OKUCIuTeNu u
BOCCTaHOBUTEIH. MeTO/I 3JIeKTPOHHOTO OajaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB.

DKCIepUMEHTaIbHbIE METO/Ibl M3YUEHHUS BEIIECTB U X MPEBPAIICHUN: pa3JI0kKEHNE TEPOKCUIA

BOAOpPOJa B IIPUCYTCTBUH KaTajlu3aTopa, MOJACIIN KPHUCTATNIMYCCKUX peH_IéTOK, ITPOBEACHUEC peaKHI/Iﬁ

HOHHOTO 0OMEHA, OTPEIeTICHUE CPEIbl PACTBOPOB C TOMOIIBIO HHANKATOPOB, U3YUCHUE BIUSHUSA
pa3nuyYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKOU PEAKIINH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.
IIpakTHYeckoe 3aHATHE: COCTABIICHUE YPABHEHUN XUMUYECKUX PEAKIUH, pellIeHre 3a/1a4
@opMbl TeKYLEro KOHTPOJISI 110 TeMe: YCTHBII OMpoc, MPe3eHTalusl UHAUBHUIYaIbHOTO
3a/IaHusl, pelIeHue 3a7a4, KOHTPoJIbHas padoTa.
Bonpocsl /151 NOATOTOBKH K TeKyIIei aTTecTallMy 10 TeMe:

NoakowhE

8.

[TonsiTue aToM, MOJIEKYJ1a, XUMHYECKUANA SJIEMEHT.

@opMBbI CyIIECTBOBAHUS XUMHUECKUX 3JIEMEHTOB.

3aKOH COXpaHEHHUs MacChl BEIIECTRA.

3aKO0H IIOCTOSIHCTBA COCTaBa.

KommuectBo BemecrBa. MossipHasi Macca BEILIECTBA.

3akoH ABOTajipo U CIEACTBUS U3 3aKOHA.

OOBeIMHEHHBIN Ia30BbINA 3aKOH.

JlokazarenbcTBa CIIOKHOCTU CTpOeHMs aToMa. [InanerapHas mozens atoma .

Pezepdopna. Ctpoenue atoma o H. bopy.

9.

10.
11.

Pentrenosckue nyuu, potospdext, paaoaKTUBHOCTD.
CocTaB aTOMHOTO s]ipa — HyKJIOHBI: TPOTOHBI M HEUTPOHBI. V30TOMNBI M HYKIIU/IBI.
CoBpeMeHHBIE PEACTABIIEHUS O CTPOEHUH aToMa. KopycKysipHO-BOJIHOBOM yalu3M

JaCTHUILl MUKPOMHDpA.

12.
13.
14.

[TonsiTHE 00 AIEKTPOHHON OPOUTAIIN U DIIEKTPOHHOM OOJIaKe.
KBanToBbIe uncna: rmaBHoOe, OpOUTaIbHOE (ITOOOYHOE), MATHUTHOE U CITUHOBOE.
[TpuHIMIIBI 3aTIOTHEHUS] ATOMHBIX OPOUTANICH: MPUHIIUTIOM HAUMEHBIIICH YHEPTHH,

npuHuunomM Iaymn n npasunom XyHna.

15.
16.
17.
18.
19.
20.
21.
22.
23.

Hcropuueckue npeanoceliku oTKpbITHS lepnonnyeckoro 3akoHa.

Otkpertue lleprnoanueckoro 3akona .M. MenneneeBpiM.

Crpoenne Ilepunoanueckoii cucremsl [{.J1. Menneneesa.

[IprunHBl H3MEHEHNs CBOWCTB 3JIEMEHTOB Ha OCHOBaHMU UX nonoxeHus B [ICX0O.
3nauenue [13 u IICXO.

[1nan xapakTepuCTUKN XUMUYECKOTO 3JIEMEHTa Ha OCHOBaHUU ero noioxxeHus B [ICXD.

Onpenenenrne XMMUUYECKOH CBSI3H.
[IprunHbI 00pa30BaHUs XMMHUECKOH CBSI3H.
HonHas cBs3b. TUIIBI KpUCTAIITMUECKUX PELIETOK M (pr3nyecKre CBOMCTBA BEIIECTB €

HMOHHBIM TUIIOM CBS3HU.

24.

KoBanenTHas cBsa3b. MeXaHU3MBI 06pa3OBaHI/I}I KOBAJICHTHOM CBS3H.

25. Pa3HOBHAHOCTH KOBaJIEHTHOW CBSA3H: MOJSIPHAsA, HEMOJSAPHAs, G, T, OMUHAPHAs U KpaTHas.

26.
217.

[ToHATHS «TIONSPHOCTH CBS3M» U «IOJSPHOCTH MOJIEKYIIBI.
Krnaccudukanus no yuciy u coCcTaBy pearupyronux BeIecTB U MPOAYKTOB pEaKIIUU:

COCIMHEHMUS, PA3TIOKEHUS, 3aMEeIleHHsI, 0OMeHa
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28. Knaccuduxkanus rmo TerioBoMy 3G GeKTy: SK30TEPMHUIECKUE U IHIOTEPMUICCKIE
peakimu. TernoBoit 3 GeKT XuMHUECKuX peakuuid. TepMoXuMU4ecKrue ypaBHEeHUsI.

29. Knaccudukaius no arperaTHOMY COCTOSIHUIO: TOMOTE€HHBIE U T€TEPOreHHbIE PEAKIIUU.

30. Karanurudeckue peakiu.

31. Knaccudukanuu 1mo HanpapIeHHIO: 00paTUMbIe U HEOOpAaTUMBIE peaKITuu. XUMUIECKOE
paBHOBECHE U CIIOCOOBI €r0 CMEIICHUS.

32. Knaccuduxamus peakiuii Mo U3MEHEHHIO CTEIIEHH OKHCIICHUS.

33. CreneHb OKHCICHUS

34. Oxucnurenab U BOCCTAHOBUTEIb.

35. OKuCIHTETHLHO-BOCCTAHOBUTEIHHBIE TPOIICCCHI.

36. Metoa 31eKTpOHHOTO OanaHca JJisi COCTABICHUS YPaBHEHUI OKUCIUTENbHO-
BOCCTAHOBUTEIIBHBIX PEAKIUA.

37. DneKTponu3 pacTBOPOB U PACILIaBOB.

38. TloHsATHE O TUCTICPCHOM cHCTEME.

39. lucnepcHas ¢asa u JUCIIEPCUOHHAS Cpelia.

40. Knaccudukanus AUCTIEPCHBIX CUCTEM.

41. TloHsATHE O KOJUIOMJHBIX CUCTEMAX.

42. Ou3MKOo-XMMHYECKas IPUPOJIa PACTBOPEHUS H PACTBOPOB.

43. BzaumopeiicTBHe pacTBOPUTEIS U PACTBOPEHHOTO BEILIECTBA.

44. OCHOBHbIE MOHATHUS TEOPUU IEKTPOIUTUYECKON TUCCOLUALINY.

45. MexaHu3M JUCCOLMAIIY BEIIECTB C pa3IMYHbIMU TUIIAMH XUMUYECKUX CBS3CH.

46. CrerneHb IEKTPOTUTUYECKON TUCCOMAIMN U (PAKTOPHI ee 3aBUCHMOCTH. CHIIbHBIE U
CpeIHUE SIEKTPOIHUTHI.

47. I'maponu3 kak 0OMEHHBIH IpoLecc.

Pa3nen 3. Heoprannueckasi xumust

Copepxanue yueOHOro MmarepuaJja: Hemerauisl. [lonoxenue Hemeramuios B [lepuonnyeckoit
cucteMe xuMuueckux sneMeHToB .M. MenneneeBa u 0COOEHHOCTU CTpOEHUSI aTOMOB. DU3HUECKUE
CBOMCTBA HEMETAJUIOB. AJIOTPONUS HEMETaUIoB (Ha HpHUMepe KHUCIopona, cepbl, (ocdopa u
yriieposia).

XUMHUECKHE CBOMCTBA BaKHEHIIMX HEMETAIUIOB (TaJIOT€HOB, Cepbl, a30Ta, pocdopa, yriepoaa
U KPEMHHUS) U UX COeTMHEHUH (OKCHUJIOB, KUCIIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHH).

ITpuMeHeHne BaXXHENIINX HEMETAIOB U UX COCIUHEHHM.

Meramnsl. I[lonoxenne MeramuioB B Ilepuonnueckol cucreMe XMMHUYECKUX diaeMeHToB 1.
MenneneeBa. OcoOEHHOCTH CTPOEHMS AJIEKTPOHHBIX 000JI04eK aToMOB MeTauioB. OOmue
¢usnueckue cBoiictBa MerayuioB. CIiaBel METaUIOB. ODJIEKTPOXMMUYECKUH DSl  HANpsDKEHUN
METAJIJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIINX METAJJIOB (HATPHUH, KW, KaJIbI[Ui, MarHui, aTFOMUHUH,
LIUHK, XpOM, KeJe30, Me/Ib) U UX COCTUHEHUH.

O61mue criocoOb! noay4yeHus: MeTajuioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJILHBIE METOJIbl U3YUEHHUs BEIECTB M UX MPEBPAIICHUN: U3yYEHUE KOJUIEKIIUU
«MeTansl U CIUIaBbl», 00pa3lloB HEMETAIJIOB, PEIIEHUE SKCIEPUMEHTANbHBIX 3aj]1a4, HaO/ll0JeHHe U
OIHCaHME JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aMMOJEHCTBHE THIPOKCHIA AIFOMUHHS C
pacTBOpamMH KUCJIOT U LIeJI0Yel, KaYeCTBEHHbIE PeaKIIM1 Ha KaTHOHBI METAJUIOB).

Pacuérnbie 3amaun.

Pacuérbl Macchl BelecTBa MM 00bEMaA Ira30B MO W3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wik 00BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKLUHU BELIECTB, pacy€Thl Macchl (00BEMa, KOJIMYECTBA
BELIECTBA) MPOJYKTOB PEAKIUH, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuUMHUA U KU3Hb. MeXIpeIMETHbIE CBA3H.

Ponp xumuu B 00€CTICUEHHH 3KOJIOTHYECKOM, SHEPTeTHYECKOW M THUIIEBON OE30MacHOCTH,
pa3BUTUN MeAULIMHBL. [IoHATHE O HAYYHBIX METO/AX MIO3HAHUS BEILECTB U XUMUYECKUX PEAKIIUI.
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[IpencraBinenust 00 0oOIMX HAYYHBIX MPHUHIMIAX MPOMBILIIEHHOTO IMOJyYEHHUs Ba)KHEHIINX
BELIECTB.

YenoBek B MHpE BEUIECTB M MATEpUAJOB: BaKHEHIIME CTPOUTENIbHBIE MaTEpHUAIbI,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa, MaTepHalibl JJId JJICKTPOHHKH,
HaHOMAaTepHallbl, OpraHN4YEeCKHe U MUHEPATIbHBIEC y100pEHUSI.

XuUMHS U 3I0POBbE YEJIOBEKA: MPABUIIA UCIIOJIB30BAHUS JICKAPCTBEHHBIX MIPENapaToB, MIpaBuia
0€30I1acHOT0 UCIOIb30BAHMS MPENapaToB ObITOBOM XMMHUHU B TOBCEIHEBHOMN KU3HHU.

Peanuzanus MeXnpeIMETHBIX CBA3€l NPU M3ydeHUHU O0IIel M HeopraHmdeckod xumuu B 11
KJIacCe OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUH, TaK U
MOHSATUH, SBJISIOMIMXCA CUCTEMHBIMU ISl OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ure ecTeCTBEHHO-HAy4YHBbIE MOHATHSA: HAYYHBIH (DaKT, TUMOTE3a, 3aKOH, TEOpHs, aHau3,
CHHTE3, Kiaccu(uKanus, MepruoJUIHOCTb, HAOMIOIEHHE, SKCIEPUMEHT, MOJICIIMPOBAHUE, H3MEPEHHE,
SIBJICHHE.

®dusnka: marepusi, DHEPrus, macca, aToM, OJJIEKTPOH, MIPOTOH, HEWUTPOH, HOH, HU30TOII,
PaMOaKTUBHOCTh, MOJIEKYJa, HSHEPreTHUECKU YypOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHoe
COCTOSIHUE BEIIECTBA, PUINICCKUE BEIIMYMHBI U SIUHUIIBI UX H3MEPEHUS, CKOPOCTh.

buonorus: kierka, opranusm, sKocucTema, ouocdepa, MaKpo- ¥ MUKPOIIIEMEHTHI, BATAMHHBI,
O0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorus: XUMHYECKas MPOMBIIUIEHHOCTb, METaJUIYyprusi, MPOU3BOJCTBO CTPOUTEIIBHBIX
MaTepUajoB, CETbCKOXO3SIMCTBEHHOE TPOM3BOJICTBO, MUIIEBas TPOMBIIIIICHHOCTD, (hapMalleBTHYeCKas
MIPOMBIIIIICHHOCTh, MPOU3BOACTBO KOCMETUUYECKHX IPENapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTrepuaioB, 3JEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

IIpakTHyeckoe 3aHATHE: COCTABIICHUE JI0KJIA0B U IPE3EHTALUN IO TEMe

CamocrosiTesibHAsi padoTa: HANMCAaHWE YPAaBHEHUM XUMUYECKUX pEaKIMH, COCTaBIICHUE
OTIOPHOTO KOHCTEKTa, «Kitacchl HeOpraHMYeCcKUX COeMHEHUN. [ 'eHeTnyeckas CBs3b MKy KilaccaMu
HEOPraHUYECKUX COCAMHEHUI» - PEIICHHE YIPaKHEHUI

@DopMBbI TEKYIIEr0 KOHTPOJISA MO TeMe: YCTHbIN Ompoc, pelieHue 3aaay, KOHTPOJbHasA
padora, aHAJIM3 CUTYALHIA.

Bomnpocsl 1J11 NOATOTOBKH K TeKYIlel aTTeCTAllUM MO TeMe:

KucnoTs! Kak 3MeKTPONIUTHI, UX KJIacCU(UKALINS MO0 PA3TUYHBIM MPU3HAKAM.
XUMHYECKUE CBOMCTBA KUCIIOT B CBETE TEOPUH HIEKTPOJIUTUUECKOU TUCCOIUAIUH.
OcHoBHBIE CTIOCOOBI MOTYYESHHS KUCIOTHI.

OcHOBaHUS Kak 3JIEKTPOJIUTHI, UX KJIIACCU(PUKALIUS 110 PA3TUYHBIM IMPU3HAKAM.
XHWMHUYECKHE CBOMCTBA OCHOBAHUI B CBETE TEOPUHU AJIEKTPOIUTUUYECKON JUCCOLIMAIIIH.
OcHoBHBbIE CTIOCOOBI MOTY4YEHHUS] OCHOBAHUH.

Comnm kak snekrponutbl. Conu cpeHue, KUCIble U OCHOBHBIE.

XHWUMUYECKH CBOKCTBA COJIEN B CBETE TEOPHUH AJIEKTPOITUTUUECKON TUCCOIUALIAH.
CriocoObI mosTy4eHHst COJei.

Oxkcuapl. Knaccuduxarus okcumos.

. XMMUYECKUE CBOWCTBA OKCUIOB.

CriocoObl TTOTy4eHHST OKCHUIOB.

['eneTnueckast CBSI3b MEXKIYy KIIACCAMH HEOPTAHUYECKUX COCTMHEHUM.
Oco0eHHOCTH CTPOEHUSI aTOMOB M KPHUCTAJIJIOB.

DuU3NYECKUE CBOKCTBA METAJIJIOB.

Kiaccudukanus MeTaioB o pa3InyHbIM IPU3HAKAM.

. XMMHUYECKUE CBOKMCTBA METAJLIOB.

DJIEKTPOXUMUYECKUH P HAIPSKEHUI METaJJIOB.

19. O6mme crnocoObl monydenus meramioB. Ilonarue o meramwnypruu. [lupomeramryprus,
TUAPOMETALUTYPIUs U 3JIEKTPOMETAILTYPIHSL.

LCoNoOARWNE

PRERPRERPRERRREE
N~ WNEO

21



Mertoauyeckue ykasaHusi A1 00y4arOLUXCH M0 OCBOCHUIO JHCIUIIIHHBI

VYcnemHoe ocBoeHHe y4yeOHOW AMCHUIUIMHBI MPEAIojaraeT akKTHBHOE, TBOPUECKOE Yy4acTHE
oOyyarolerocss Ha BCEX OJTalax €€ OCBOEHHUS IyTeM IJIJAHOMEPHOW, IOBCEAHEBHOM pPabOTHI.
OOyuaromumiicss 00s3aH TMOCelaTh JIEKIMU M MPAKTHYECKUE 3aHATHUS, MOJNy4YaTh KOHCYJbTAI[H
IIPEIo1aBaTels U BBIIOIHATh CAMOCTOSTENIbHYIO paldoTy.

Breibop meTomoB u cpeactB oOyueHHs, 0Opa30BAaTENbHBIX TEXHOJOTMHA OCYIIECTBISIETCS
IIpernojiaBaTesieM MCXOAs M3 HEOOXOIMMOCTH JIOCTHXKEHHUA OOydyarolMMUCS — IUIAHUPYEMBIX
pe3yibTaTOB OCBOCHMS JUCLUIUIMHBL, & TaKKe C Y4eTOM HHJIMBUAYAIbHBIX BO3MOKHOCTEH
o0yyaroImuxcs U3 4Yuciaa MHBAINU/IOB U JIUIL] C OTPAHUYEHHBIMU BO3MOXKHOCTSMU 37J0POBBS.

Opranm3anus y4eOHOrO Tmpolecca IMpeaycMaTpUBaeT NMPUMEHEHHE WHHOBAIIMOHHBIX (HOopM
yueOHBIX 3aHATUH, Pa3BUBAIOIIUX Yy OOYYaIOLIMXCS HABBIKM KOMaHJIHOW paOOThI, MEKIMYHOCTHOM
KOMMYHHUKAIIMH, TPUHATHS pEIICHUH, JUIepCKUe KadecTBa (BKJIIOYas, NpU HEOOXOIMMOCTH,
IIPOBE/IEHNE UHTEPAKTUBHBIX JICKLUH, IPYNIIOBBIX JUCKYCCHI).

W3ydyeHre AMCUMILIMHBI CIEIyeT HauWHATh C MPOpabOTKU HacTosAuledl paboudell mporpaMmsl,
METOAMYECKUX YKa3aHUH U pa3paboTOK, yKa3aHHBIX B IpOrpaMme, 0co00e BHUMAaHUE YICIUTh LESIM,
3a/1a4aM, CTPYKTYpeE U COIEPKAHUIO JUCLUIIIINHBIL.

I'maBHOM 3a1aueil KaXX10H JIEKLIUHU SIBJIIETCS PACKPBITHE CYIIHOCTH TEMBI U aHAJIU3 €€
OCHOBHBIX NIoJ10’keHuM. CoJiep;kaHue JIEKIUHM onpeesseTcs HacTosALei paboyeil mporpaMmoit
JUCLUILINHBL.

Jlekuuu — 93TO CHCTEMAaTHYEeCKOE YCTHOE W3JIOKEHHe ydeOHoro wmarepuaia. Ha Hux
o0yyJaroIuicsl MoTy4aeT OCHOBHOH 00beM HH(pOpPMALUU N0 KaXA0H KOHKpeTHOH Teme. Jlekuum
OOBIYHO HOCAT NPOOJNEMHBIM XapakTep H HaleJeHbl Ha OCBEUICHHE Haumboyiee TPYIHBIX |
JMCKYCCHOHHBIX BOIPOCOB, KPOME TOIO OHH CIIOCOOCTBYIOT (DOPMHUPOBAHUIO Y OOydaroluxcs
HaBBIKOB CAMOCTOSITEIILHOM pabOThI C HAYYHOH JIUTEPATYPOH.

[Tpeamnonaraercsi, 4ro oOydarouiyecs NPUXOAAT Ha JIEKLUH, MPEIBAPUTEILHO HpOopadboTaB
COOTBETCTBYIOIIMN Yy4YeOHBI MaTepuall MO HCTOYHUKaM, pPEKOMEHAYyeMbIM mporpamMmmoil. Yacro
o0yJaroImuMcsi TPYIHO pPa3o0paThCcsi C AMCKYCCHOHHBIMH BONPOCAaMH, J1aTh OJHO3HAYHBIA OTBET.
[IpenonaBarensb, cpaBHHUBAs pa3IMYHBIC TOYKHM 3PEHMS, M3J1aracT CBOM B3IUIAJ M HALEJIMBACT MX Ha
JAJIBHENIINE MCCIENOBAaHUS M TIOUCK HaydHbIX pewmeHui. [locine nekuum jkKenaTelbHO BEYEPOM
nepeynuTaTb M 3aKpeNHUTh IMOJIY4YEHHYI0 HH(pOpManuioo, Toraa 3(QQeKTUBHOCTb €€ YCBOEHHUs
3HaYUTENbHO Bo3pacTaeT. Ilpu pabore ¢ KOHCIEKTOM JIEKIUM HEOOXOJMMO OTMETHTh MaTepua,
KOTOPBIM BBI3BIBAET 3aTPYAHEHUS JJI MOHUMAaHMs, MONBITaThCS HAWTH OTBETHI Ha 3aTPYyAHUTEIbHBIC
BOMPOCHI, UCHOJB3Ys IMpeJlaraeMyto JuTeparypy. Eciu camocTosTensHO He yaanoch pa3o0paThes B
Matepuaie, chopMyIHpyiTe BOIIPOCH U 0OpAaTUTECH 3a MOMOIIBIO K MPENOaBaTENIO.

[lenpl0 MpaKTHYECKUX 3aHATUI SBJISETCS NPOBEPKAa YPOBHSA IMOHMMAaHUS OOy4aroIUMUCS
BOIIPOCOB, PAaCCMOTPEHHBIX Ha JIEKIUAX M B Y4eOHOW JMTepaType, CTENIEHM M KauecTBa YCBOEHHUS
MaTepuasa; IpUMEHEHNE TEOPETUUECKUX 3HAHNUHN B PEAIbHOM MPAKTUKE PELICHUs 3aa4; BOCIIOJIHEHUE
MpoOesioB B MPOWJIEHHOW TEOPEeTHYeCKOW YacTH Kypca U OKa3aHUs IOMOILIM B €ro OCBOEHHUHU.
[IpakTnueckue 3aHATHS B pPAaBHOM Mepe HalpaBiI€Hbl HAa COBEPUICHCTBOBAHWE WHAMBUAYAJIbHBIX
HAaBBIKOB PEILIEHUS TEOPETHUYECKUX W MPHUKIAJHBIX 33Jay, BHIPAOOTKY HABBIKOB MHTEIIEKTYaJbHOM
paboThl, a Takke BeleHUs AUCKyccuid. KOHKpeTHbIe MpOMOpILUU pa3HbIX BUAOB pabOThl B Tpymre, a
TaK)Xe CIIOCOObI MX OIIEHKH OIPEENSIOTCS IPENo1aBaTeieM, BeIyIIUM 3aHITHS.

Ha npakTtudeckux 3aHATHSIX MOJ PYKOBOJACTBOM IpenojaBareis oOydarommecs o0CYXAaroT
JMCKYCCUOHHBIE BOIIPOCHI, OTBEYAlOT Ha BONPOCHI TECTOB, 3aKpeIlisisi MNPUOOpETEHHbIE 3HAHMS,
BBINIOJHAIOT NPAKTHUUECKHUE 3aJaHus W T.I. /s ycnemHoro npoBEelEHHs MPaKTHYECKOro 3aHSATHS
oOyuarolemycs ciaeiyeT TIATeNbHO MOATOTOBUTHCS.

OcHOBHOW (OpMOIH MOJATOTOBKM OOyYaroIUXCSd K MPAKTHUYECKUM 3aHATHSAM SBISETCA
caMocTosiTeNIbHAas paboTa C y4eOHO-METOAMYECKMMU MaTepuallaMHi, HaydyHOW JIMTEpaTypoM,
CTaTUCTUYECKUMHU JAHHBIMU U T.II.

N3yunB KOHKPETHYIO TeMy, O0YJaIOMUNACI MOXKET ONPEEINTh, HACKOJIBKO XOPOIIO OH B HEH
pazoOpaics. Ecnu kakue-To MOMEHTBI OCTAIUCh HEMOHATHBIMH, I€I€COO0PAa3HO COCTaBUTH CIHCOK
BOIIPOCOB M HAa 3aHATHH 33[aTh UX IpenojasaTeinto. [IpakTudeckue 3aHATHS NPENOCTaBISAIOT CTYACHTY
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BO3MOYKHOCTb TBOPYECKHM PACKPBITHCS, MPOSIBUTh MHULMATHBY W Pa3BUTh HABBIKM ITyOJINYHOIO
BEJICHUS JUCKYCCHI U OOIIEHHsI, CHOPMHUPOBATH OIPE/IeIICHHBIC HABBIKA U YMECHHUS U T.11.

CamocrosTenbHas paboTa CTYJEHTOB BKJIIOYAET B ceOs BBINOJHEHHE pPA3JIM4YHOrO poja
3ajaHuii (M3y4eHue Y4eOHOW W Hay4dyHOW JMTEpaTypbl, MaTEpUalOB JIEKIHUH, CHCTEMaTHU3AILUIO
IIPOYUTAHHOI'O MaTepHaja, MOATNOTOBKY KOHTPOJIBHOM paOoThl, pelleHue 3ajad U T.I.), KOTOpbIe
OpPHEHTHPOBaHBI Ha OoJiee IIy0oKOe yCBOCHHE MaTepralia u3ydaeMoi qucuiuinabl. [1o kaxmoil Teme
yueOHOI JUCHMIUIMHBI IIpernojaBaTeNb IMpeajsaraeT oOydarouMMcs IepedyeHb 3aJaHuil  uis
CaMOCTOSITENIbHONW  paboTBHI. CamocrositenbHas paboTa 1Mo y4eOHOM JUCIUIUIMHE MOXKET
OCYLLIECTBIIATHCS B Pa3jIMYHbIX (popMmax (HampuMep, MOATrOTOBKA JOKJIAJ0OB; HalUCaHUE pedepaTos;
[IOArOTOBKA U 3alUTa UHAUBUAYAIBHOIO IPOEKTA; PYTHUE).

K BbImonHeHUIo 3aiaHuil JUIsl caMOCTOATENbHON paboThl MNPEABABISIIOTCS  CIELYIOLINe
TpeOOBaHUS: 33aJaHMs JIOJKHBI HCIIOJHATHCS CAMOCTOATENBHO JIMOO TPYNIONH U MPEACTABIATHCS B
YCTaHOBJIEHHBIH CPOK, a TAK)K€ COOTBETCTBOBATh YCTAHOBJIEHHBIM TPEOOBAHUAM 110 0(OPMIICHHIO.

Kaxnyro Henemo pekoMeHyeTCsl OTBOAUTD BpPEMsl [UIsl IIOBTOPEHUS MPONACHHOIO Marepuaia,
IIPOBEPSIS CBOM 3HAHMSI, YMEHMSI U HABBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

Pe3ynpTaTroM camMoOCTOSITENIEHON pabOTHl JIOJDKHO CTaTh (OPMUPOBAHHE y OOYYArOIIETOCS
OIIpECICHHBIX 3HAHUH, YMEHUM, KOMIIETEHIUH.

CucreMa OLIEHKM KayecTBa OCBOEHHUS y4e€OHOW IUCLUIUIMHBI BKJIIOYAET TEKYLIUH KOHTPOJIb
YCIIEBAEMOCTH, IPOMEKYTOUHYIO aTTECTALIHIO.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OOECIIEYMBAET OIICHWBAHUE XO0J1a OCBOCHHS JWCIHUILINHEI,
IIPOMEKYTOUHAsT aTTecTalusl OOy4YalOIIMXCSl - OLEHMBAHHUE IPOMEXYTOUYHBIX M OKOHYATEIbHBIX
pe3yabTaTOB OOYYEHHS IO TUCHUILIIAHE.

[Ipy mpoBeneHMH NPOMEXYTOUYHOH aTTecTalMyd OOY4YaIOLIerocs YYHUTBHIBAIOTCS PEe3yJbTaThl
TEKyIel aTTeCTalliy B TEYEHUE CEMECTpa.

[Tponienypa oneHMBaHUS PE3YJNbTATOB OCBOEHHUS Y4eOHOW AMCLUIUIMHBI OCYILECTBIISETCS Ha
ocHOBe JeicTByromero IlomoxkeHuss 00 opraHuM3alMM TEKYHIETO KOHTPOJS YCIIEBAEMOCTH U
MIPOMEKYTOUHON aTTecTanuu odyyaromuxcs Barl'y.

Hns mpuoOpeTeHusi TpeOyeMbIX 3HAHMM, YMEHHUM M BBICOKOM OILIEHKH TO AWCIUIUIMHE
o0yyaromumcst He0OXO0MMO BBITIOJHSATH BCE BBl pA0OT CBOEBPEMEHHO B TEUEHUE CEMECTpa.
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3. YCJIOBUS PEAJIMBAIIMU YYEFHOM JUCHUTIJINHBI
3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAIbHO-TEXHUYECKOMY 00ecredeHn 0
Peanuzamus mporpammbl y4eOHOM IUCHUIUIMHBI TpeOyeT Hanmuuusi ydeOHoro kabuHera:
TYMAaHUTAPHBIX U COLUATBHO-2KOHOMHYECKUX TUCIUILINH.
Texuuueckue cpeacTBa 00ydeHHUs:
— pabouune Mecta 00yJarouuxcs;
— pabouee MecTO Mpero1aBaTes;
—  yueOHas TOCKa;
—  MYJIbTUMEIUNHBIN IIPOEKTOD;
—  DJKpaH;
—  INIEpCOHAIBHBIA KOMIIBIOTED.
[IporpamMmmMHoe obecrieueHue:
—  Windows Professional,
—  Office Professional Plus.

3.2. UudopmanuonHoe odecriedenne 00yueHus

IlepeyeHb pexkoMeHAyeMbIX Y4eOHbIX W3/JAaHUI, JAONOJHHUTEJIbHOH JIMTEPaTyphbl,
HNuTepHeT-pecypcos.

OcHoBHas TuTeparypa:

1. Kysuenona, H. E. Xumus: 10-ii xnacc: 6a3oBbiii ypoBeHs: yueOnuk / H. E. Ky3nerora, H.
H. Tapa, A. H. JI€Bkun; mon pemakumeir A. A. KapuoBoil. — 2-¢ usnm., crep. — Mocksa:
[IpocBemenne, 2022. — 318 c¢. — ISBN 978-5-09-095811-0. — Tekct: snexkrponHsii // Jlanb:
anekTpoHHO-O0nbaoreunas cuctema. — URL: https://e.lanbook.com/book/334514 (nara oOpaienus:
29.08.2023).

2. Kysnenosa, H. E. Xumus: 11-i knacc: 6a3oBsiit yposenb: yueOHuk / H. E. Ky3nenona, A.
H. JI€skun, M. A. llatamoB. — 2-e u3x., crep. — Mocksa: [Ipocsemenne, 2022. — 239 c¢. — ISBN
978-5-09-085428-3. — Tekcrt: anekTpoHHbIH // JlaHb: 31ekTpoHHO-OMbOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/334517 (nata oopamenus: 29.08.2023).

JlononHuTenpHas TUTEpATypa:

1. OOmas xumus. Ilpaktukym: y4yeOHoe mocoOue A CpeaHero MpodeccrnoHalbHOTO
obpazoBanus / H. JI. ['munka; mon penakuueit B. A. [TonkoBa, A. B. ba6kosa, O. B. HectepoBoii. —
MockBa: W3marensctBo IOpaiit, 2022.— 248 c.— (IlpodeccuonanpHoe 00pa3oBaHue). —
ISBN 978-5-534-09180-9. — TekcT: anexkrponHslii // ObpazoBarenbHas miatdopma KOpaiit [caliT]. —
URL.: https://urait.ru/bcode/507799 (nara obopamierus: 29.08.2023)

2. Huxonbckuii, A. b. Xumus: y4eOHUK M MPaAKTUKYM JUIS CPETHEr0 MPOQeCCHOHATHHOTO

obpazoBanusi / A.b. Huxonbckuii, A.B. CyBopoB. — 2-¢ wu3nm., mepepad. u jom. — Mocksa:
WznarensctBo FOpaiit, 2023. — 507 ¢. — (IIpodeccuonansnoe obpasosanue). — ISBN 978-5-534-
01209-5. — Tekcr: anekTponHbld // OOpa3zoBarenbHas MmiaTdopma FOpaiir [caiit]. — URL:

https://urait.ru/bcode/513537 (nara obpamenus: 29.08.2023).

CnpaBo4Ho-0udHorpadpuyeckne ¥ NepHOANYECKHE U3IAHUSA

1. Bectauk Pycckoro reorpadudaeckoro odmiectBa «PoaHas ctpana» [ DneKTpoHHBIN pecypc] /-
Pexxum moctyna: https://rgo.ru/activity/editions/vestnik-rgo-rodnaya-strana/

2. I'azera «GeograpH» (nH(popMaIMOHHO-TIONMYJISIPHOE U3/1aHue reorpaduyeckoro (akynbreTa
MI'Y WMEHH M.B. JlomonocoBa) [DnexTpoHHBIN pecypc] /-Pexxum JOCTYTIA:
https://www.geogr.msu.ru/about/geograph/

3. NHTepakTBHAs KapTa MHpa CO CTpaHaMH W IITaTamMu [DIEKTPOHHBIA pecypc]| /-Pexxum
nocryma: https://24timezones.com/karta-mira

4. @wusuko-reorpaduueckuii armac Mupa [ONeKTpoHHBIH pecype] /-Pexum moctyma:
http://geochemland.duckdns.org/index.php?page=dram
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https://urait.ru/bcode/513537
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https://www.geogr.msu.ru/about/geograph/
https://24timezones.com/karta-mira
http://geochemland.duckdns.org/index.php?page=фгам

Ilepeyenb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHMKANMOHHON ceTu «UHTEpHET,
HEeO0XO0AUMBIX /1JIs1 OCBOEHMS IV CHUNITIHHBI

1. Tlopran auctanmumonHoro oOyueHus Batl'yY [Dnektponnslii pecypc] /-Pexum gocryna: -
https://e.vyatsu.ru

2. Pazgen odunmansHOro caiita Bar['Y, copepxkamuii ommcaHue 00pa3oBaTEIbHOU
nporpaMMmbl  [OnekTpoHHBIH  pecypc]  /-Pexum  mocryma: https://www.vyatsu.ru/nash-
universitet/obrazovatelnaya-deyatel-nost/kolledzh/49-02-01-fizicheskaya-kul-tura-napravlennost-
prepo.html

3. Jluunbpli kaOuHeT cTyneHTa Ha odummansHOM caiite Barl'V [DnekTpoHHbIN pecypc] /-
Pexxum nocryna: http://student.vyatsu.ru

IlepeyeHb JJIEKTPOHHO-OMOJMOTEYHBIX cHCTeM (pecypcoB) uM 0a3 [JaHHBIX JJIs
CaMOCTOSITeIbHON PadoThl

Hcnonk3yemble CTOPOHHHE 3IEKTpOoHHBIe Oubaroreunbie cucteMbl (OBC):
OBbC «Hayunas anekrponnas oudauoreka eLIBRARY» (http://elibrary.ru/defaultx.asp)
OBC «M3narenscrBa Jlanwy (http://e.lanbook.com/)
OBbC «Yuuepcurerckas oudaunoreka online» (www.biblioclub.ru)
3BC «HOPAWT» (http://biblio-online.ru)
OBC «Axanemus» (http://www.academia-moscow.ru/elibrary/)

agprwpdE

Hepeqeﬂb I/lH(l)OpMaIII/IOHHLIX TeXHOJIOFI/Iﬁ, HCIIOJIB3YEMBIX IIPH OCYHIECTBJICHUN
00pa30BaTeJILHOIO Mpolecca Mo AMCHUIUINHE, BKJIKYAs NepevYeHb MPOrPaMMHOro odecreyeHust
n I/IH(l)OpMaIII/IOHHbIX CIIPaBOYHBIX CUCTEM

— Windows Professional;

— Office Professional Plus.

25


https://e.vyatsu.ru/
https://www.vyatsu.ru/nash-universitet/obrazovatelnaya-deyatel-nost/kolledzh/49-02-01-fizicheskaya-kul-tura-napravlennost-prepo.html
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https://www.vyatsu.ru/nash-universitet/obrazovatelnaya-deyatel-nost/kolledzh/49-02-01-fizicheskaya-kul-tura-napravlennost-prepo.html
http://student.vyatsu.ru/
http://elibrary.ru/defaultx.asp
http://e.lanbook.com/
http://www.biblioclub.ru/
http://biblio-online.ru/
http://www.academia-moscow.ru/elibrary/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI YYEBHOW JUCHUILIVHBI
B XOE TIPOMEXYTOYHOU ATTECTALIIUN

®opMbI U MeTOAbI KOHTPOJIS

PesyabTaTnl 00yueHus
AJISl OLIEHKH Pe3y/IbTaTOB

00y4eHust
IIpexmeTHbIE 00pa3oBaTe/IbHbIE PE3yJIbTATHI: JuddepeHIupOoBaHHBIN 3a4eT B
dbopwme:
—  chOpMUPOBAHHOCTh  MPEACTaBICHUIL: 0  XHMMHYECKOM | - YCTHOTO OIlpoca
COCTAaBJISIFOIIEH €CTECTBEHHOHAYYHOM KAPTHUHBI MUPA, POJIA XUMUU | -  BBIINOJIHEHUS MPAKTHUYECKHUX

B IO3HAHWH SIBICHUM MPUPOIBI, B (POPMHPOBAHWH MBINUICHAS W | 3aJaHUI
KYIbTYpPbl ~ JIMYHOCTH, €€ (YHKIMOHAILHOM T'PaMOTHOCTH,
He0OXOIMMOM IS peleHrs MPAKTHUECKUX 3a7a4 M SKOJIOTHYECKH
000CHOBAaHHOTO OTHOIICHWS K CBOEMY 3J0POBBI0 W TIPUPOTHOU
cpene;

—  BJIAJICHHE CUCTEMON XMMHMYECKUX 3HAHUI, KOTOpas BKIIOYAET:
OCHOBOTIOJIATAIONINE TOHSATUS (XUMHYCCKHA DJIEMEHT, aToM,
ANIEKTPOHHAsT 000J04Ka aroma, s-, p-, 0-3JIEKTPOHHBIE OpOHMTAIN
aTOMOB, WMOH, MOJICKYJa, BAJICHTHOCTbH, JJICKTPOOTPUIATCIIEHOCTD,
CTENeHb OKHCIICHUS, XUMHUYECKas CBS3b, MOJIb, MOJISIpPHAs Macca,
MOJIIPHBIA 00BEM, YTIIEPOJTHBINA CKeNeT, PYHKIIMOHAIBHAS TPYyIIIa,
paauKai, U30Mepus, U30MEphbl, TOMOJOTMUYECKUN Psiji, TOMOJIOTH,
YTIEBOJOPOABI, KHUCIOPOJI- U  a30TCOACpXkAIIUe COCIUHEHUS,
OMOJIOTMYECKH AaKTHBHBbIC BelIecTBa (YIJIEBOABI, JKHUPBI, OCNIKH),
MOHOMEp, TIOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHEHHS, KpUCTANIMYecKass pelieTka, THUIBI XUMHUYECKHX
peaxnui (OKHCITUTEIILHO-BOCCTAHOBUTEIHHBIC, 9K30-U
SHAOTEPMHUUYECKHE, PEaKIUd HOHHOrO OOMEHa), pacTBOp,
AEKTPOJIATHI, HEIJICKTPOIMTHI, JIEKTPOIUTHICCKAS JTUCCOIHAIIHS,
OKHUCIIUTEIbh, BOCCTAHOBUTENb, CKOPOCTh XHWMHYECKOW pEaKIuH,
XUMHYECKOE PABHOBECHE), TCOPUH U 3aKOHBI (TEOPUS XUMUYIECKOTO
CTpoeHHsl opranuuyeckux BemectB A.M. byrtnepoBa, Teopus
AJIEKTPOJIUTUYECKON Juccounaluu, nepuoanueckuid 3akon [I.M.
MenzeneeBa, 3aKOH COXPAaHEHHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUN S3BIK XUMHH, (PAKTOJOTUICCKUE CBEACHHS O
CBOMCTBAxX, COCTaBe, MOJYyYEHUU U OE30MACHOM HCIIOIB30BAHUU
BOKHEHIIINX HEOPTAHWYECKUX M OPTaHMUYECKUX BEIICCTB B OBITY W
MPAKTUIECKOM JCSITEITLHOCTH YEJIOBEKa;

—  c(hOpMHPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTePHBIC TPU3HAKU
" B3aMMOCBSI3b W3YYCHHBIX MTOHSTHA, MIPUMCHSIT
COOTBETCTBYIOIIME TMOHSATHUS MPU OMHCAHUHM CTPOCHHUS U CBOWCTB
HEOPTaHWYECKUX M OPTaHMYECKHX BEIIECTB W HMX IPEBPANICHHIH,
BBISBJISITH B3aMMOCBSI3b XMUMHUYECKMX 3HAHWNA C TIOHATUAMU H
MPEJICTABICHUSIME JIPYTHX €CTECTBEHHOHAYYHBIX TPEIMETOB;

—  c(hOpPMHUPOBAHHOCTh YMEHHH HCIOJB30BaTh HAMMCHOBAHUS
XUMHUYECKUX COEIMHEHUN MEXIYHAPOTHOTO COH3a TEOPETUUECKOM
W TIPUKIAQIHOW XHMHH W TPUBHAJIBHBIC HAa3BaHUS BAKHEHUIINX
BEIIECTB (3TWJICH, AleTUJICH, TTUIepuH, (eHoin, (GopmaabIeru,
YKCyCHasl KHCJIOTa, TJWLWH, YyrapHblii ra3, YIJEKUCIbId ras,
aMMHaK, raiieHas W3BeCTh, HETallleHas M3BECTh, MUThEBAs COJa U
JPYTUX), COCTaBIATh (POPMYJIbl HEOPTAHUUYECKUX M OPTraHHUUYECKUX
BEIIECTB, YPABHCHUS XMMHUYECKHUX PEaKIHid, OOBSICHITh UX CMBICI,
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MOATBEPKJaTh XapaKTEpHbIE XWMHUYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMH M 3aIllUCSIMU  YPaBHEHHIA
XMMHYECKUX PEAKIIUI;

—  chOpMHUPOBAHHOCTh YMCHHI YCTaHABJIMBATH MPHUHAIICKHOCTh
M3YYCHHBIX HEOPraHWYeCKMX M OpPraHMYECKUX BEHIeCTB K
OMpeIeJICHHBIM KJIaccaM U TpylniaM COeAMHEHUM, XapaKTepu30BaTh
UX COCTaB U BaKHEUIINE CBOMCTBA; ONMPEAENATh BUJIbI XUMUYECKUX
cBsA3el (KOBaJeHTHAs, MOHHAs, METAJLTNYECKas, BOJOPOAHAs ), TUIIbI
KPUCTANIMYECKUX  PEHIeTOK  BEUIeCTB;  Kiaccu(uuupoBaTh
XUMHUYECKUE PEaKIInH;

—  BJIaJICHUE OCHOBHBIMU METOJaMHU Hay4HOT'O MO3HAHUS BEIIECTB
U XUMUYECKHX SIBJICHUM (HaOIrofeHue, Uu3MEpeHue, SKCIePUMEHT,
MOJICJIUPOBAHUE);

—  chOpPMHUPOBAHHOCTH ~yYMEHHUW  MPOBOAHWTH  PacUeThl  II0
XUMHUYECKUM (OpMyJIaM W ypaBHEHHUSM XHMUYECKUX pEaKUul C
UCIIOJIb30BaHWEM  (DU3MYECKMX  BEIWYHMH, XapaKTePU3YIONIUX
BElIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, oOObema
(HOpMmasibHbIE ~ yCJOBMsSI)  Tra3oB,  KOJMYECTBa  BEIIECTBA;
UCIOJIb30BAaTh CUCTEMHBICE XMUMHYECKHE 3HAHHS [ TPUHITHS
penieHuii B KOHKPETHBIX >KU3HEHHBIX CHUTYalMsIX, CBSI3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM;

—  chOpMUPOBAHHOCTh YMEHUHN TUIAHUPOBATh U  BBIMOJHATH
XUMUYECKUN IKCIEPUMEHT (TPEBpaIlEHUs] OPTAHUYECKUX BEIECTB
IIpU HArpeBaHUU, IMOJYYCHHUE DTUJIEHA U H3YyYEHHUE €ro CBOICTB,
KaueCTBCHHBIC PEaKIMM Ha albJerujbl, KpaxMmaa, YKCYCHYIO
KHUCIIOTY; A€HATypalrs OelIKOB MPU HarpeBaHUHU, [IBETHBIE PEaKIIUU
OEJIKOB; MPOBOJIUTH PEAKIIUU MOHHOTO OOMEHa, ONpPEACNATh CPEery
BOJHBIX PAcTBOPOB, KAaueCTBEHHBIE pEaKIUH Ha cynabdar-,
KapOOHAT- W XJIOpUJ-aHUOHBI, HAa KATHOH aMMOHHS; peIIaTh
SKCIIEpUMEHTANIbHBIE  3aJauyd 1o TemaMm  'Meramisl" u
"Hemerannel") B  COOTBETCTBMM C  MpaBUJaMH  TEXHUKU
0e30macHOCTH TIpu OOpaIleHUU C BEIIeCTBAMHU U JTaOOPaTOPHBIM
o0OpyIOBaHMEM;  MPEJCTaBIATh  PE3yJAbTAThl  XUMHYECKOTO
JKCIIepUMeHTa B (GopMe 3alKucH YPaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpPOBATH BHIBOJBI HA OCHOBE ITHX PE3Y/IHTATOB;
—  cOpMHUPOBAHHOCTH YMEHHS aHAIM3UPOBATH XUMHUUYECKYIO
nH(pOpMAIIHIO, TONY4aeMyl0 W3 Pa3HbIX HMCTOYHHUKOB (CpEICTB
MaccoBoi nuHpopmanuu, cetb UHTEpHET U 1pyrue);

—  copMUPOBAHHOCTH YMEHHI co0mro1aTh MpaBuiIa
AKOJIOTHYECKU IIeNIeCO00pPa3HOTO MOBEACHHSI B OBITY U TPYIOBOM
NESTETPHOCTH B IENAX COXPAHEHUS CBOETO 370pPOBbI U
OKpY’Kalollled  NPUPOAHOM  Cpenbl;  YYUTHIBaTh  OMACHOCTh
BO3JICUCTBUSI HA JKUBBIC OPTraHW3MBI OMNPEIEIICHHBIX BEIIECTB,
MOHMMAas  CMBICJI  TIOKa3aTessl  MPEAeNbHOW  JOIMYCTUMOM
KOHIICHTPAIINH;

— s oOydJaromuxcsi C OTPaHWYEHHBIMH  BO3MOXHOCTSIMHU
3I0pOBbs: C(HOPMHUPOBAHHOCTH YMEHHSI MPUMEHSATh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHMS BEIIECTB M XUMUYECKHX
SIBJICHUM,

- s CJIeTBIX u CITa0OBHUASIINX oOyJaromuxcs:
c(OPMUPOBAHHOCTh YMEHHS HCIOJIB30BaTh PElbe(HO TOUCHHYIO
cucteMy o6Oo3HaueHuit JI. bBpaitnsg s 3anmMcu XMMHYECKHX
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bopmy.

—  copMHPOBAaHHOCTH  MPEJACTABICHUI: O  MaTepUATBHOM
€IMHCTBE MHpA, 3aKOHOMEPHOCTSX M I103HABAEMOCTU SIBICHUI
IPUPOJIBI; O MECT€ M 3HAUCHHHM XMMHU B CHCTEME €CTECTBEHHBIX
HAyK M €e polu B O0ECleYyeHWH YCTOWYMBOIO Ppa3BUTHUS
YejoBeYeCTBA: B PEUICHHHM  MpoOJieM  IKOJOTHYECKOM,
SHEPreTUYecKO M  MMIEeBOM  0e30MacHOCTH, B  Pa3BUTUHU
MEIULUHBI, CO3/IaHUM HOBBIX MAaTEpHAJIOB, HOBBIX HCTOYHHUKOB
SHEPIuH, B 00ECIEYEeHUH PallMOHAILHOTO IPUPOIOIOIb30BaHUS, B
(dbopMHpOBaHUN MHUPOBO33PEHHUS U OOIIEH KyJIbTYphl YeIOBEKa, a
TaKXKe JSKOJIOTMYECKM OOOCHOBAaHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOAHOM Cpee;

—  BJIQJICHHE CHCTEMOM XUMHYECKHUX 3HAHWUM, KOTOpas BKJIKOYACT:
OCHOBOIIOJIAraroINe NOHATHUS (JIOTOJIHUTENBHO K CUCTEME MOHATUI
0a30BOT0 YpOBHSI) - U30TONBI, OCHOBHOE U BO30YXIECHHOE
COCTOSIHME  aToMa, TIuOpuau3anus  aTOMHBIX  opOuTanei,

xumuueckas cBs3b ("Y" u "T-cBsA3b", KpaTHBIE CBSI3M), MOJISIpHAs
KOHIICHTpaLus, CTPYKTypHas (opmyia, U30oMepus (CTpyKTypHas,
reomeTpuueckas  (LMUC-TPAHC-U30MEpHUs), TUIBl  XUMHYECKHX
peakuuil (roMo- M TreTeporeHHble, oOpaTHUMble U HEOOpaTHUMBIE),
pacTBOpHI (MCTUHHBIE, JUCIIEPCHBIE CUCTEMBbI), KPUCTAIJIOIHIPAThI,
CTENEHb JUCCOLUAIMH, JJIEKTPOJIU3, KPEKUHT, PUPOPMUHT);
TEOPUH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKHE 3HAHMS,
JeKAlMe B OCHOBE IOHHMMAHUS MPUYUHHOCTM M CHUCTEMHOCTH
XUMHMYECKHUX SIBJICHUM, COBPEMEHHBIE IIPEJCTABICHUS O CTPOECHUU
BEIIeCTBA Ha AaTOMHOM, MOJIEKYJSPHOM W HaJIMOJEKYJISIPHOM
YPOBHSX; IPEACTAaBICHUS O MEXaHM3MaX XHMHYECKUX DPEaKLuil,
TEPMOJUHAMUYECKMX U KHHETHYECKHX 3aKOHOMEPHOCTSIX HX
IIPOTEKAHNS, O XMMHUYECKOM PAaBHOBECHH, JUCIIEPCHBIX CHCTEMAX,
(bakToNOrMuecKue CBEACHMSI O CBOMCTBAX, COCTaBe, MOIYYEHUH U
0€30I1aCHOM  HUCIOJIb30BAaHUM BaKHEHIIMX HEOPraHWYEeCKUX U
OpPraHMYECKHUX BEHIECTB B OBITY M NPAKTHUUECKON AESITEIbHOCTU
YeIoBeKa;  OOLMX  HAy4YHbIX  NPUHLUMOAX  XMMHUYECKOIro
MPOM3BOJICTBA (HAa NpUMEpPE NPOU3BOJCTBA CEPHOM KHUCIOTHI,
aMMMaKa, MeTaHoJIa, NepepaboTKU HEPTH);

—  c(opMHPOBAaHHOCTh YMEHH BBISIBIISATh XapAKTEPHbIE IPU3HAKH
u B3alMOCBS3b M3YYEHHBIX MTOHATHUH, IPUMEHSITH
COOTBETCTBYIOIIME IOHATUS NPU ONUCAHWM CTPOEHHS U CBOWCTB
HEOPraHMYECKUX M OpPraHMYeCKHX BEIIECTB M HMX IPEBpAIlCHMIL;
BBISIBIIATh B3aMMOCBSI3b XMMHUYECKMX 3HAHMM C TOHATUAMU U
IPEJCTaBICHUAMU JPYTUX IMPEAMETOB sl 0osiee OCO3HAHHOI'O
MOHUMaHHUSI M OOBACHEHMS CYIIHOCTH MaTepHaJIbHOIO €IMHCTBA
MHpa; HCIOJIb30BATh CHCTEMHbBIE XHUMHUYECKHE 3HaHMUS JUId
OOBSICHEHUS M TNPOTHO3UPOBAHUS  SIBICHUHM,  HMMEIOIIUX
€CTECTBEHHOHAYYHYIO PUPOY;

—  chOpMHUPOBAHHOCTh YMEHHI HCHOJIB30BaTh HAMMEHOBaHUS
XUMHUYECKHUX COEIMHEHUN MEXIYHApOIHOIO COI03a TEOPETUUYECKON
U TPUKIATHOM XUMUM W TpPUBUAIBHBIC HA3BaHUSA BEILECTB,
OTHOCSIIIMXCS K  H3Y4YEHHBIM  KjaccaM  OpraHM4ecKuX U
HEOPraHWYeCKUX  COEAMHEHMH;  MCIOJIb30BaTh  XUMUYECKYIO
CHUMBOJIMKY JJIsl COCTaBJIEHHsS (POpMys HEOpPraHHMYECKUX BEIIECTB,
MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPALIEHHBIX M
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CKEJEeTHBIX) (OpPMYJT OpPraHMYecKUX BEIIECTB; COCTaBISATh
YpaBHEHUSI XMUMHYECKUX PEAKIUH U pPacKphIBaThb UX CYIIHOCTH:
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuit MOCPEJICTBOM
COCTaBJICHHsI AJIEKTPOHHOrO OajlaHca 3TUX peakuui; peakuui
MOHHOTO 00OMEHA IMyTeM COCTABJICHUS WX IMOJHBIX U COKPAIICHHBIX
HMOHHBIX YpaBHEHMI; peakuuii TUIPOJIN3a, peakuui
KOMIUIEKCO00pa3oBaHus (Ha MpUMeEpe THAPOKCOKOMILIEKCOB IIMHKA
U aJIIOMHMHHUS); TIOJTBEPKIaTh XapaKTepHble XUMHUUECKHE CBOICTBa
BEILIECTB COOTBETCTBYIOIIMMHM JKCIEPUMEHTAMH M  3alHUCSIMU
YpPaBHEHUN XUMHUUYECKUX PEAKIIUH;

—  chOpMUPOBAHHOCTh YMEHHH KJIacCU(pUIIUPOBATH
HEOPraHUYeCKHe W OpPraHWYECKHE BEHIECTBA W XHUMHUYECKHUE
peaKiuu, caMOCTOSITEIbHO BHIOMPATh OCHOBAHHS U KPUTEPUU IS
KJIaCCU(UKAINN M3y4aeMbIX XUMHUYECKHUX O00BEKTOB;
XapaKTepu30BaTh COCTaB W BaKHEWIIME CBOICTBA BEUIECTB,
MPUHAUICKAIMX K  ONpPENEJCHHBIM  KjaccaM U Tpylnmnam
COEMHEHNI (MpPOCThIE BEIIECTBA, OKCUIBI, THUAPOKCHUIBI, COJIU;
YTIEBOJOPOABI, MPOCThIC 3PUPHI, CHUPTHI, (EHOIBI, ATbIACTHIBI,
KETOHBbI, KapOOHOBBIE KHCIOTBI, CIOXHBIE J(QUPBI, KHUPHI,
YTJIEBOJIBI, aMUHBI, aMUHOKHUCIIOTHI, OCJIKH); MPUMEHSITh 3HAHUS O
COCTaBe U CBOWCTBAX BEIIECTB AJI HKCIIEPUMEHTAIbHOU MPOBEPKU
TUIOTE3 OTHOCUTEIILHO 3aKOHOMEPHOCTEH POTEKAHUS
XUMHUYECKUX PEaKIUid U MPOTHO3UPOBAHUS BO3MOXKHOCTEH HUX
OCYILIECTBIICHUS,

—  cOpMHUPOBAHHOCTh YMEHUM TOATBEPKJIATh HA KOHKPETHBIX
mpUMepax XapakTep 3aBUCUMOCTH PEAKIMOHHON CIOCOOHOCTH
OpTraHUYECKUX COEAMHEHUN OT KPAaTHOCTH U THUIMA KOBAJIECHTHOM

ces3u ("9" m " T-cBsA3u"), B3aMMHOTO BIMSIHMS aTOMOB M TPy
aTOMOB B MOJIEKYJIaX; a TaKkke OT OCOOEHHOCTEH pealn3anuu
Pa3IMYHBIX MEXaHU3MOB ITPOTEKAHUSI pEaKIuii;

—  chOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3JIEKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM U BO30YX/JIEHHOM COCTOSIHUHM) U
MOHOB XHMMHUYECKUX 3JieMeHToB 1-4 mepuonoB Ilepuonnueckoii
cucrembl [[. M. MeHneneeBa M HMX BaJECHTHBIE BO3MOKHOCTH,
ucnons3yss moHsAtus "s", "p", '"d-amextponnble" opOurtanm,
HHEPreTUYeCKrue YpPOBHH; OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU COEIUHEHUN
0 MIEpUOo/IaM U IpyIIIam;

—  BJIAJICHHE CHCTEMOM 3HAHMH O METOAAX HAy4YHOIO IO3HaHUSA
SIBIIGHUN TIPUPOJBI, HCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaxX U
YMEHUSMH TPUMEHATh OSTH 3HAHUS MPU SKCHEPUMEHTATBHOM
UCCIIETOBAaHUM BEIIECTB U JUIsl OOBSICHEHUSI XUMUYECKHUX SIBJICHUM,
UMEIOLUX MECTO B TMPUPOJAE, MPAKTUUECKOW JEATEIBHOCTH
YyeJlIoBeKa M B MOBCEIHEBHOMN KU3HH;

—  chOpMUPOBAHHOCTh ~ YMEHHUH  MPOBOJUTH  pacyerbl IO
XUMHUYECKUM (OpMYyJIaM U ypaBHEHUSM XHMHUYECKHX peakIuil c
UCMOJIb30BaHUEM (PU3MUYECKMX BENIWYMH (Macchl, o0beMa Ta3oB,
KOJIMYECTBA  BEIIECTBA),  XapaKTEpPU3YIOIIMX  BEIIeCTBA  C
KOJIMYECTBEHHOW CTOPOHBI: PacueThl MO HAXO0XKJIEHUIO XUMUYECKON
dbopmynBl  BemIecTBa; pacyeThl Macchl (00beMa, KOJIUYecTBa
BEIIECTBA) NMPOAYKTa PEAKLMUU, €CIM OJHO U3 MCXOJHBIX BEIIECTB
JAHO B BHJE pacTBOpa C ONPEAEICHHOM MacCOBOM HoJeH
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pPacTBOPEHHOI'0 BEIIECTBA WJIM JAaHO B M30BITKE (MMEET MPUMECH);
pacueTbl MaccOoBOM MJIM OOBEMHOW JOJNM, BBIXOJA MPOJYKTa
peakmuu; pacueTsl TerioBoro 3ddekra peaxnuii, 0O0BEMHBIX
OTHOIIICHUH T'a30B;

—  c(opMHPOBAaHHOCTh YMEHUI MPOTHO3UPOBATH, AHAJIU3UPOBAThH
U OLEHUBaThb C IO3ULMH  DKOJIOTMYECKOM  Oe30macHoCTH
HOCTEICTBUSL  OBITOBOM M NPOU3BOACTBEHHOM  JI€ATEIILHOCTH
YeNIOBEKa, CBS3aHHOW C IMepepadOTKON BEIIECTB; HCIIOIH30BAThH
MIOJTy4YEeHHbIE 3HAHUS JUIs IPUHATHUS TPAMOTHBIX PELICHUH MpodiieM
B CUTYallUsIX, CBSI3aHHBIX C XUMUEH;

—  copMHUPOBAaHHOCTh YMEHHUH CaMOCTOSITEIHHO IUIAHHUPOBATH H
IPOBOJIUTh XMUMMYECKHH AKCHEPUMEHT (MOJIydeHHE U H3Yy4YEHUE
CBOMCTB  HEOPraHMYECKMX M  OPraHMYeCKMX  BELIECTB,
KayeCTBEHHbIE DPEaKLUU YIJIEBOAOPOAOB DPA3JIMYHBIX KIJIACCOB U
KHCIIOPOJICO/IEPKAIMX ~ OPraHMYEeCKUX  BEIIECTB,  pELICHHE
HKCIEPUMEHTAIbHBIX 33/1a4 110 PACIO3HABAaHUIO HEOPTaHUYECKUX U
OpraHMYECKHUX BELIECTB) C COOJIIOJIEHUEM NpaBWl 0€30IaCHOIO
oOpalleHuss C BelleCTBaMH M Ja0OpaTOPHBIM 000pPYIOBaHUEM,
(bopMyIHpOBATH LIETH UCCICIOBAHUS, IPEIOCTABIISTH B PA3IMIHON
(bopme pe3yabTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX
JIOCTOBEPHOCTb;

—  copMupOBaHHOCTH YMEHUH OCYIIECTBIISATh
LIEJICHANPABICHHBIH  TOMCK  XHMMHYECKOH  uH(popmanmuu B
Pa3IMYHbIX MCTOYHHMKAX (HaydHas U yueOHO-Hay4Has JIMTEparypa,
cpeacTBa MaccoBoM HH(popMmaluu, cetb MHTepHeT u npyrue),
KpUTHYECKH  aHAJIM3UpOBaTh  XHMMHUYECKYI0  HH(OpMmaluio,
nepepabaTbiBaTh €€ U HCIOJIb30BaThb B COOTBETCTBUHM  C
MIOCTaBJIEHHOM yueOHOM 3a/1a4eii;

—  chOpMHPOBAHHOCTh  YMEHUH OCO3HaBaTh OIACHOCTb
BO3JECHCTBUS HA >KMBBIE OPraHU3Mbl OIIPENEICHHBIX BELIECTB,
MOHUMAsi  CMBICI  TIOKa3aTellsl  MOPeAeIbHOM  JAOMYCTHMOM
KOHIIEHTPALIMH, ¥ MOSCHATh HA MIPUMEPAX CIOCOOBI YMEHBIIEHUS U
MPEeNOTBPALIEHUS] UX BpPEOHOIO BO3ICHCTBUS Ha OpraHu3M
4eJI0BEKA.

30



