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1. TIACIIOPT PABOYEM [TPOT'PAMMBI YUEBHOM JAACIHUITIUHBI
Xumus

1.1. ObsacTe npuMeHeHus1 padoyeii NPOrpaMmbl

PabGouass mnporpamMma JUCHUIUIMHBI SIBJISIETCS YacThl0 OCHOBHOM  mpodeccHoHaIbHOU
oOpazoBarensHOi mporpamMmbl B cootrBerctBuu ¢ PI'OC COO mno cmenumanpHocTH 21.02.19
3eMJIeyCTPOMCTBO.

12. Mecro y4eOHOW JMCUMIUIMHBI B CTPYKType OCHOBHOH TmipodecCHOHAIbHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI:
«XuMush» - 00s13aTeNbHAS TUCIUILINHA.

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

OcBoenue coaepkanusi y4eOHON AMCHUIUIMHBI XUMHUS 00€CIeYMBAECT JOCTH)KEHUE CTYIECHTaMH
CIIEYIOIUX PE3y/IbTATOB!

JIMYHOCTHBIX

—  OCO3HaHHWE OOYUYAIIIMMUCS POCCUUCKON IpaXkIaHCKON UIEHTUYHOCTH;

—  TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHHUIO;

—  HaJU4Me MOTHUBAIMU K 00YYEHHIO U JIUYHOCTHOMY Pa3BUTHIO;

—  LIEJICHANpABICHHOE pa3BUTHE BHYTPEHHEH IO3MLMHM JIMYHOCTH Ha OCHOBE [JyXOBHO-
HPaBCTBEHHBIX IIeHHOCTeH HaponoB Poccuiickont ®enepanuu, HCTOPUYECKMX W HAIIMOHAIBHO-
KYJIBTYpPHBIX TPaguLMid, (OPMUPOBAHUE CHUCTEMbI 3HAYUMBIX LEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTUKOPPYIIIMOHHOIO MHPOBO33PEHHUS, MPABOCO3HAHUS, 3KOJOTMYECKOW KYJIbTYPhl, CIHOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HECHHBIE IIIaHbI,

rpakKAaHCKOTO BOCIIUTAHUS:

—  chOpPMHPOBAHHOCTh TPAXKIAHCKOM TO3UIMK  OOydYaromerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHUCKOT0O 00IIECTBa;

— OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHHE 3aKOHAa U
MPaBONOPAIKA;

—  TPUHATHE TPAJAUIMOHHBIX HAIMOHAIBHBIX, OOIIEYEIOBEYECKUX TyMaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEM;

— TOTOBHOCTHh MPOTHUBOCTOATH WJCOJOTHH OSKCTPEMH3Ma, HalMOHANIW3Ma, KceHodoouw,
JUCKPUMMHALIMY 10 COLMAIbHBIM, PEIMTUO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IIPU3HAKAM;

— TOTOBHOCTH BECTH COBMECTHYIO JIESTEIbHOCTh B HMHTEpEcax Tpa)JIaHCKOrO OOIIecTBa,
y4acTBOBaTh B CAaMOYIPaBICHUM B 0011€00pa30BaTeIbHON OpraHu3aluud M JETCKO-FOHOIIECKUX
OpraHu3aLMsIX;

— yYMEHHE B3aMMOJCHCTBOBaTh C COLMAJIbHBIMM HMHCTUTYTaMHU B COOTBETCTBHUM C HX
(GyHKIHMSIMU ¥ Ha3HAYCHUEM;

—  TOTOBHOCTH K TYMaHUTapHON U BOJOHTEPCKOU JIEATEIIbHOCTH;

—  MaTPUOTHUYECKOTO BOCHUTAHHS:

—  chOpMHPOBAHHOCTh POCCUNUCKON TPaXKIaHCKOW WACHTUYHOCTH, TATPUOTH3MA, YBAXKEHHS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepen PonnHOM, ropaocTu 3a CBOM Kpai, cBow Poauny,
CBOU SI3bIK M KYJIBTYPY, IPOIILIOE U HACTOAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccnu;

— [EHHOCTHOE OTHOIIEHHE K rOCYJapCTBEHHBIM CUMBOJIaM, HCTOPUUYECKOMY U TIPUPOJTHOMY
HaclIeAulo, NaMATHUKAM, TpaaulusM HaponoB Poccum, noctmxenussM Poccum B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSX U TPYIE;

—  uaeiHas yOeKIeHHOCTh, TOTOBHOCTD K CIIY)KEHHUIO 1 3ammuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;
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—  JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

—  0CO3HaHME AYXOBHBIX LIEHHOCTEH poccuiickoro Haposa;

—  c(OpMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI0 MIOBEACHUS;

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

—  OCO3HAHME JIMYHOT'O BKJIAJa B IOCTPOSHUE YCTOMYUBOTO OYyIyIIETO;

—  OTBETCTBEHHOE OTHOUIEHME K CBOMM pOAMTENSIM U (WIKM) APYrUM 4WIEHaM CEMbH,
CO3JIaHMI0 CEMBU HA OCHOBE OCO3HAHHOI'O IPUHATHS LIEHHOCTEH CeMEMHOM KU3HU B COOTBETCTBUU C
TpaauLUsAMU Hapo1oB Poccuu;

—  3CTETUYECKOI'0 BOCIIMTAHUSA:

—  DCTETHYECKOE OTHOLIEHHWE K MHUPY, BKIIOYas 3CTETHKY ObITa, HAYYHOI'O U TEXHMYECKOIO
TBOPYECTBA, CIIOPTA, TPYIa H OOLIECTBEHHBIX OTHOILICHHIA;

—  CHOCOOHOCTH BOCIIPUHUMATD PAa3JIMYHBIC BHJIBI HCKYCCTBA, TPAIUIIMH U TBOPUECTBO CBOETO
U IPYTUX HapOJOB, OLUIYIIATh SMOLHMOHAIILHOE BO3ACHCTBUE UCKYCCTBA;

—  yOeXXIEHHOCTb B 3HAYMMOCTH I JIMYHOCTH U OOILECTBA OTEUECTBEHHOTO U MHUPOBOIO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAJAULUN U HAPOJHOTO TBOPUECTBA;

— TOTOBHOCTb K CaMOBBIPD&KEHUIO B Ppa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE IPOSBIATH
KayecTBa TBOPUYECKOM JTMUHOCTH;

—  (U3NYECKOro BOCIUTAHUA:

—  chOpMHPOBAHHOCTb 3/0pOBOrO0 U Oe3omacHoro obOpa3za JKU3HU, OTBETCTBEHHOTO
OTHOILIECHUS K CBOEMY 3/10POBbIO;

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

—  aKTMBHOE HENpPUSITHE BPEAHBIX MPUBBIUEK U UHBIX (HOPM NMPUUMHEHUS Bpeaa GU3NUECKOMY
U TICUXUYECKOMY 3/J0POBBIO;

—  TPYAOBOI'O BOCIUTAHMSL:

—  TOTOBHOCTH K TPY/ly, 0OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0I00UE;

—  TOTOBHOCTb K aKTUBHOMH JI€ATEIBHOCTH TEXHOJIOTHUYECKON U COLMAIbHON HAIPaBIEHHOCTH,
CIOCOOHOCTh MHMIIMUPOBATD, IUTAHUPOBATh U CAMOCTOSITENIBHO BBIIOIHSTH TaKylO €S TEIbHOCTD;

— HHTEpec K pa3iuyHbIM cepam mnpodeccrnoHalbHON IesATeNIbHOCTH, YMEHUE COBEpIIATh
OCO3HaAHHBIN BRIOOp OyayIiel npodeccun u peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

— TOTOBHOCTb U CHOCOOHOCTh K OOpa30BaHMIO U CaMOOOpPA30BaHUIO HA MPOTSHKEHUM BCEl
KHU3HH;

HKOJIOTMYECKOTO BOCIIUTAHUS:

—  copMHpPOBAaHHOCTh SKOJOTMYECKON KYNbTYpbl, IOHMMaHUWE€ BIUSHUS COLMAIBHO-
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHON CpeJibl, 0CO3HAHHE II100aIbHOr0
XapakTepa 3KOJOIHYECKHX Ipo0ieM;

— IUIAHMPOBAaHHME W OCYUIIECTBJIEHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHUS
1L[eJIed yCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA;

—  aKTMBHOE HENPUATHE ACUCTBUN, IPUHOCSIINX BPEJ OKPYKAIOIIEH CPELE;

—  yMEHHE IIPOrHO3UPOBATh HeOIaronpusTHbIE IKOJIOTHUECKUE MOCIIEACTBHUS
MpEANPUHUMAEMBIX JEHCTBUN, TPENOTBpALIATh UX;

—  paclIMpeHHe ONbITa AEITEeIbHOCTH YKOJIOTUYECKON HallPaBIEHHOCTH;

[IEHHOCTU HAyYHOTO MO3HAHUS:

—  chopMHpPOBAaHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH U OOLIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

—  COBEPILICHCTBOBAHME SI3bIKOBOM M YNTATEIIBCKOU KyJbTYPBI KaK CPEJICTBA B3aUMOICHCTBUS
MEXYy JIFOIbMU U TIO3HAHUSI MUPA;




- OCO3HAHUEC ICHHOCTH HayIIHOfI ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATHL MPOCKTHYIO U
HCCICA0BATCIIbCKYIO ACATCIIbHOCTD MHAUBUAYAJILHO U B I'PYIIIIC.

MeTanpeIMeTHbIX:

— OCBOCHHBIE OOYYaIOIIMMHUCSA MEXKIPEIMETHbIE TOHATUS U YHUBEpCallbHblEe Yy4yeOHbIE
nercTBUs (pEryIsITUBHBIE, IO3HABATEIbHbBIC, KOMMYHUKATUBHBIC);

—  CIOCOOHOCTH MIX HMCIIOJIb30BAHMSI B MIO3HABATEIHLHOW M COLIMATBLHON MPAKTUKE, TOTOBHOCTH
K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4YEOHOW JesTeNbHOCTH, OpraHu3aluu
y4e0HOr0 COTPYJHUYECTBA C TMEJArOrMUYeCKUMU DPAOOTHHKAMH W CBEPCTHUKAMHU, K YYacTHIO B
MIOCTPOCHUH MHAUBUAYAIBHON 00pa30BaTeIbHOM TPACKTOPHH;

— OBJaJIeHWE HaBbIKAMU  y4eOHO-UCCIIEOBATEIbCKOW, MPOEKTHOM M  CcoLMaIbHOU
NeSTeIbHOCTH;

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU y‘Ie6HI>IMI/I II03HaBaTCJIbHBIMHA ﬂeﬁCTBHHMHZ

0a30BbI€ JIOTHYECKHUE AEHCTBUA:

—  CaMoCTOATENIbHO (OPMYJIHPOBATh W aKTyaJU3UpOBaTh MPOOJEMY, paccMaTpuUBaTh €€
BCECTOPOHHE;

—  yCTaHaBIIUBATh CYLICCTBEHHBIN MPHU3HAK MM OCHOBAHHS U CPaBHEHHUSI, KiIacCHBHUKAIINN
# 00001IeHNS;

—  ONpEIeNATh IEIU ICATCILHOCTH, 331aBaTh apaMEeTPhl U KPUTEPUHU MX JTOCTUKCHHUS;

—  BBIABIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHSI B PACCMATPHUBACMBIX SBJICHHUSX;

— BHOCHTb KOPPEKTHBBI B JCSTEILHOCTH, OIICHHUBATH COOTBETCTBHE PE3YJILTATOB IIEJISIM,
OIICHUBAThH pI/ICKI/I HOCHC}ICTBI/IfI ACATCIIbHOCTH,

- pa3BI/IBaTB eraTI/IBHOG MBIIIJICHUC HpI/I peIHeHI/II/I JKN3HCHHBIX np06neM;

0a30BbIE UCCIIEIOBATEIbCKUE ICHCTBUS:

—  BIAJCTh HaBBIKAMHU y4eOHO-UCCIIEIOBATEIHCKON M MPOEKTHOM N1eATeIbHOCTH, HaBBIKAMU
paspernieHus mpooem,

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

—  OBJaJIeHHWE BUJAMH JESATEIBHOCTH MO TOJYyYEHHIO HOBOTO 3HAHHUS, €r0 MHTEpIpeTaluy,
MpeoOpa30BaHUI0 M MPUMEHEHUIO B PA3IUYHBIX Y4Y€OHBIX CHUTYallUSX, B TOM YHCJE TMPU CO3TAHHUU
y4eOHBIX U COIMABHBIX TPOEKTOB;

— (QopmupoBaHHME HAYYHOTO THIA MBIIUICHUS, BJIQJICHUE HAYYHOWM TEPMHUHOJIOTHEH,
KITFOUEBBIMH MMOHSATUSIMHU H METO/IaMU;

— cTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a7aud B OOPa30BATEIBHOU NESATEILHOCTH W
KU3HCHHBIX CUTYalUsIX;

- BBIABJIATE TMPUYUHHO-CICACTBCHHBLIC CBA3M MW AKTYyaJIHM3UpPOBATh 3a4da4dy, BbIABUIaTb
TUTOTE3y €€ peIIeHHs, HAXOJUTh apryMEHTHI IS JTOKa3aTelbCTBA CBOMX YTBEP)KIEHHUH, 3a/1aBaTh
[apaMeTpsl U KPUTEPUU PELICHUS,

- AHAJIM3UPOBATDH IMMOJTYYCHHBIC B XOA€ PCHICHUA 3a1a4i PE3YJIbTaTbl, KPUTHYCCKHU OLICHUBATH
WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

—  JlaBaTh OLICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

— paspabarbIBaTh IJIaH PeIIeHUs MPOOIEMBI C YI€TOM aHaIN3a UMEIOIIUXCS MaTepHabHBIX
U HEMATEpHAIIBHBIX PECYPCOB;

—  OCYIIECTBIISITH IICJICHANPABICHHBIA TIOMCK MEPEeHOca CPEICTB M CIIOCOOOB IEHCTBUS B
poeCCHOHATBHYIO CPEy;

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




—  YMeTh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeiH;
—  BBLABUIAThb HOBBIE UJCH, IPEUIAraTh OPUTMHAIBHBIE TIOAXO0AbI U PELICHNUS;
—  CTaBUTb IPOOJIEMBI U 33ja4yl, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PELICHUS;

pabota ¢ uHdopMaIHEeH:

- BJIaACTH HaBbIKaMMU  [IOJTY4YCHUA I/IHCI)OpMaI_II/II/I u3 HCTOYHHUKOB pa3HbIX THIIOB,
CaMOCTOSITEIIFHO OCYIIECTBIISITh MOMCK, aHaJIM3, CUCTEMATU3alMI0 W WHTEPIPETAIUI0 WHPOPMALIUU
Pa3NUYHBIX BUAOB U (POPM NPEIACTABICHUS;

—  CO3J1aBaTh TEKCTHI B Pa3IMUHBIX (popMaTax C yueTOM Ha3HAYEeHUsI HHPOPMALIUHU U 1IeTIEBOU
ayJMTOPUH, BRIOUPAsi ONTUMAIBHYIO (POpMY MpeICTaBICHUS U BU3YyaTU3aIliH,

—  OILIGHUBATh JOCTOBEPHOCTH, JIETUTHMHOCTh MH(POPMAIIMU, €€ COOTBETCTBUE MPABOBBIM U
MOPaTbHO-3THYECKHM HOPMaM;

- HCIIOJIb30BAaTh CPCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHUKAIIUOHHBIX TEXHOJIOTUHA B
PEIICHUHY KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPraHU3allMOHHLBIX 3a/1a4 C CO6J’IIO[[€HH€M Tpe6OBaHHﬁ
APrOHOMHUKH, TEXHUKU OE30IIaCHOCTH, TUTHEHBI, PECypCOCOCPEKEHNs, TIPABOBBIX U ITUYCCKUX HOPM,
HOpM HMH(OPMAIMOHHON 0€30MTaCHOCTH;

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

OBJI&I[GHI/IG YHUBCPCAJIbHBIMA KOMMYHUKATUBHBIMUA IIGIZCTBHSIMI/IZ

o0I1IeHHE:
—  OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX chepax jKU3HHU;

—  pacro3HaBaTh HeBepOaJIbHBIC CpPEICTBA OOIIEHUS, IMOHMMATh 3HAYCHUE COIHMAIBHBIX
3HAKOB, PACMO3HABATH MPEAMOCHUIKH KOH(DIUKTHBIX CUTYallMi U CMSITYaTh KOH(IJIUKTHI,

—  BJIAJETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJCHCTBUS,

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

—  Ppa3BEepHYTO M JIOTUYHO H3Jaratb CBOIO TOUYKY 3PEHUSI C HMCIOJb30BAHUEM SI3BIKOBBIX
CPEJCTB;

COBMECTHAs NEATEIBHOCTD:

—  TIOHUMaTb U MCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHOW M UHAUBHIyalbHOMN paboThI;

—  BBIOMpaTh TEMAaTHKy U METOJbl COBMECTHBIX JEHCTBHH C yuyeToM OOIIMX HHTEPECOB, U
BO3MOKHOCTEH Ka’KA0I0 YIeHA KOJUIEKTHUBA;

— T[pUHUMATh 1M COBMECTHOM JESITEIbHOCTH, OPraHU30BBIBATH U KOOPJIWHUPOBATH
JEUCTBUS MO €€ JOCTHKEHHUIO: COCTABIATh IUIAH ACMCTBHM, paclpeneisaTh POIM ¢ y4ETOM MHEHUMN
Y4aCTHUKOB, OOCYXKIaTh pe3ylbTaTbl COBMECTHOU paboThI;

—  OIIEHMBAaTh KaueCTBO CBOETO BKJAJa M Ka)XJO0ro yYaCTHHKA KOMAaHJbl B OOLINIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

— IpeAjaratb HOBBIE NPOEKTHI, OLIEHWBATH WAECHU C MO3MLIHMHM HOBHU3HBI, OPUTMHAJIBHOCTH,
MPaKTUYECKON 3HAYMMOCTH;

—  KOOPJIMHHUPOBAaTH U BBHINOJHATH PAOOTy B YCIOBUSX pEATbHOrO, BUPTYAIbHOTO U
KOMOHWHHUPOBAaHHOT'O B3aUMOJICHCTBUS;

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

OBnafieHue yHUBEPCAIIBHBIMU PETYISATUBHBIMU JEHCTBUSAMMU:

CaMOOpPraHU3AIINS:

—  CaMOCTOSITENIPHO OCYIIECTBIIATH IMO3HABATEIBHYIO NEATEIHHOCTh, BBISIBIATH MPOOIEMBI,
CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/ladll B O00Pa30BATEIbHOW NESATENHOCTH M >KU3HEHHBIX
CUTYaIUsIX;




—  CaMOCTOSITENIFHO COCTAaBJIAThH IUIaH PEIICHUS MPOOJIEMBI C YYETOM MMEIOIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOUYTCHUH;

—  J1aBaTh OLICHKY HOBBIM CHUTYalLlUsIM;

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

—  JenaTb OCO3HAHHBII BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEILICHNUE;

—  OLIGHUBATh IPHUOOPETEHHBIN OIIBIT;

—  cnocoOCTBOBaTh (HOPMUPOBAHHIO U MPOSBICHUIO IUPOKOHN IPYIUIMH B Pa3HBIX 00IACTIX
3HaHU, HOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHbD;

CaMOKOHTPOIIb!

— J1aBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHUBBI B [EATEIBbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LCIIAM;

—  BJIAJETh HABBIKAMU IO3HABATENIbHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHIA
U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHUI;

—  HCIOJIb30BaTh MPUEMbI peduIeKCUU ISl OLICHKH CUTYalH, BEIOOpa BEPHOI'O PEIICHUS;

—  yMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEUICHMSI 110 X CHU)KEHHUIO;

OMOILMOHAIBHBINA HHTEIIEKT, IPEAOIarafonii chOpMUPOBAHHOCTD:

—  CaMOCO3HaHUs, BKJIIOYAIOMICTO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAILHOE COCTOSHHE,
BUJICTh HAMPABJICHUS PA3BUTUS COOCTBEHHOI SMOIMOHATIBHOU cepbl, ObITh YBEPEHHBIM B ce0€;

—  camoperyJupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPO!JIb, yMeHUue MIPUHUMATh
OTBETCTBEHHOCTH 332 CBOC MOBEJICHUE, CITOCOOHOCTh aIalITUPOBATHCS K IMOIIMOHATBLHBIM U3MEHEHUSIM
U TIPOSIBIISITH THOKOCTb, OBITH OTKPHITHIM HOBOMY;;

— BHYTPEHHEM MOTHMBALIMM, BKJIIOYAIOUICH CTPEMJICHUE K JOCTHUKEHUIO LEIU U YCHexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE JAEHCTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEH;

—  OSMIIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHHMMATh AMOIMOHAIBHOE COCTOSIHHE IPYTHX,
YYHUTBIBATh €T0 MPU OCYIIECTBICHUH KOMMYHHUKAIIUH, CTOCOOHOCThH K COYYBCTBHIO U COTIEPEKUBAHUIO;

—  COLIMAJIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPaMBaTh OTHOIICHHS C APYTHMH
JOJIbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peniaTb KOH(IUKTHI,

NPHUHATHE ce0s1 U APYTUX JIOJIEH:

—  TpUHUMATh ceOsl, MTOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA,

— TOpUHUMATh MOTHUBBI M apryMEHThl JPYTUX JIIOJEH TIpU aHalu3e pPe3yJbTaToB
JIeSITENNLHOCTH;

— TpHU3HABaTh CBOE MMPABO U MPABO APYTHX JIIOAEH Ha OIIHOKH;

—  pa3BHBaTh CIIOCOOHOCTh MOHUMATh MUP C MTO3UIUH JIPYTOr0 YeIOBEKa.

NPE€AMETHDBIX:

—  chOpMHUPOBAHHOCTH MPECTABICHUN: O XUMHUYECKON COCTABISIONIEH €CTECTBEHHOHAYYHOM
KapTI/IHBI MI/Ipa, pOJ'II/I XMW B IIO3HAHUHN SIBJ'IeHI/Iﬁ HpHpOI[I)I, B (bOpMI/IpOBaHI/II/I MBIIIIJICHUA W
KYJIbTYPBbl JIMYHOCTH, €€ (YHKIIMOHATHHOU TPAMOTHOCTH, HEOOXOAMMOMN JIJIsl PEIICHUS MPAKTHUYECKUX
3a/1a4 ¥ IKOJIOTHIECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U MIPUPOJIHOM Cpelie;

—  BJAQJEHHUE CHUCTEMON XHMHUYECKHX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIOJIAraroIIne
MOHATUSL (XMMHUYECKUU D3JICMEHT, aTOM, JJICKTpOHHAas 000JIouka aroma, S-, p-, O-3JIeKTpOHHBIC
opOuTaIM aTOMOB, WOH, MOJIEKYJIa, BAJICHTHOCTb, SJEKTPOOTPHUIIATEIHLHOCTh, CTEMEHb OKHUCIICHHS,
XUMHYECKas CBSA3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00BbeM, YIIIEpOAHbIN CKeNeT, (PyHKIMOHAIbHAS
rpymnmna, paauKai, U30MEPUs, U30MEPbI, TOMOJIOTUYECKUH P, TOMOJIOTH, YTIIEBOIOPO/Ibl, KUCIOPOI- U
a30TCcoJepXKAIUe COCIUHEHHUS, OMOJOTMYECKH AaKTHUBHBIEC BelIecTBa (YIJIEBOABI, >KHUPBI, OCIKH),
MOHOMEp, TOJMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE COCAWMHEHHUS, KPUCTAJUTMYECKAs
pemeTKa, THUIIBI XUMHUYCCKUX peaKuHﬁ (OKI/ICJII/ITGJH:HO-BOCCTaHOBI/ITeJIBHI:Ie, 3K30-U



SHAOTEPMHUUYECKHE, PEAKIUM HOHHOrO OOMEHa), pPAacTBOP, DSJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJINTUYECKAST JUCCOLMALIUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOM pPEaKIMH,
XUMHUYECKOE PaBHOBECHE), TEOPHH U 3aKOHBI (TEOpUs XUMUYECKOTO CTPOCHHSI OPTaHUYECKUX BEIIECTB
AM. DbyrnepoBa, Teopus BIEKTPOJUTHUYECKOM JIHCCOLMALMH, nepuoandeckuii 3axkon JI.W.
MenpeneeBa, 3aKOH COXpPaHEHHUS Macchl), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3BIK XUMUH,
(aKTOJOTHUECKUE CBEIEHUS O CBOWCTBAaX, COCTaBE, IMOJYYEHHHM U OE30MIaCHOM HCIOJIb30BAHUHU
BXHEHIINX HEOPraHWMYECKUX W OPraHMYECKHX BEIIECTB B OBITY U MPAKTUYECKON AEsITeNbHOCTU
4eJI0BEKA;

—  copMUPOBAaHHOCTH yMEHHUUH BBIABIATH XapaKTEPHbIE MPHU3HAKH M  B3aUMOCBS3b
U3Y4YECHHBIX IOHATHH, NPUMEHATh COOTBETCTBYIOIIME NOHSATHUS NPU ONHMCAHUU CTPOEHUS U CBOWCTB
HEOPraHUYECKNX U OPraHMYECKUX BEIIECTB U MX MPEBPAILECHHI; BBISBISATh B3aUMOCBSI3b XUMUYECKUX
3HAHUH C TIOHATUSMU U NPEACTABIECHUSIMU IPYTUX €CTECTBEHHOHAYYHbIX IIPEIMETOB;

—  c(hopMUPOBAaHHOCTH YMEHHH HCIIOIB30BaTh HAMMEHOBAHUS XUMHUYECKUX COCIMHEHUH
MEXIYHAPOAHOTO COH3a TEOPETUYECKONM U MPUKIAJHOM XMMHM U TpPHUBUAIbHBIE Ha3BaHMS
BOXHEUIINX BEIIECTB (ITWIICH, AIeTWICH, TTHUIEepHH, (GeHois, ¢Gopmaimbaerua, yKCycHas KHUCIIOTa,
[JIMLWH, YrapHbIM ra3, yriIeKUCIbl ra3, aMMHUak, raiieHas U3BECThb, HErallleHas HU3BECTb, MUTbEBAs
cola M JPYruXx), COCTaBJIATH (POPMYJIbl HEOPraHWYECKUX W OPraHMYECKUX BEILECTB, YpaBHEHUS
XUMHUYECKHUX PEeaKLUUl, OOBSICHATh UX CMBICI; MOATBEPXKIATh XapaKTepHble XUMHUYECKHE CBOWCTBA
BELIECTB COOTBETCTBYIOLIMMU SKCIEPUMEHTAMU U 3alMCSIMH YPAaBHEHUH XUMHUECKUX PEaKIIMIA;

—  chopMupOBaHHOCTH YMEHUH yCTaHaBJIMBaTh IIPUHA]JIEKHOCTD M3Y4EHHBIX
HEOPraHWYECKNX M OPraHMYeCKUX BELIECTB K OIPEJCICHHBIM KJaccaM W TIPYIINaM COEAUHEHUH,
XapaKTepu30BaTh MX COCTAaB M Ba)KHEWIIME CBOWCTBA; ONPEAENATh BUIbl XMUMMUECKHUX CBS3ed
(xoBaJleHTHAsl, NOHHAsI, METAJUIMYECKasi, BOJOPOJHAs), TUIBl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;
KJIacCCU(UIMPOBATH XUMUYECKUE PEAKIINH;

—  BJaJICHUE OCHOBHBIMHU METOJAaMH HAay4YHOT'O IMMO3HAHUS BEIIECTB U XUMHUYECKHUX SIBJICHHUM
(HabnroieHue, U3MepeHHe, SKCIIEPUMEHT, MO/IETMPOBAHNUE);

— copMUPOBAaHHOCTH YMEHHMH TPOBOJUTH pacyeThl IO XUMHUYECKUM (opmyram Hu
YpaBHEHUSIM XUMHUYECKHX pEaKUuil C HCHOJIb30BaHUEM (PU3NYECKUX BEIMYMH, XapaKTEPU3YIOIIMX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA
BEIIECTBA; MCIOJIb30BaTh CUCTEMHbIE XMMHMUYECKHUE 3HAHMS JJISl NPUHATHS PEIIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

—  c(opMUPOBAaHHOCTH YMEHMH IUITAHUPOBATb W BBINOJIHATH XUMHYECKUH SKCIEPUMEHT
(mpeBpallleHusT OpraHMYECKHX BELIECTB IpPH HArPEeBaHMM, IOJYHYEHHUE OSTUIIEHAa U M3y4YEHHE €ro
CBOWCTB, KaYeCTBEHHbIE PEaKI[MH Ha ajlbJIerU/Ibl, KpaxMa, YKCYCHYIO KHCIIOTY; A€HaTypauus OeiaKoB
IIpY HarpeBaHUHU, IIBETHBIE PEAKIIK O€IKOB; MPOBOIUThH PEAKIIMM HOHHOTO 0OMEHA, ONPENIENSITh CPELy
BOJIHBIX PAacTBOPOB, KAUECTBEHHBIE peakIMK 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 J1a00paTOPHBIM
000py/I0BaHUEM; TIPEJCTABIISTH PE3yIbTaThl XUMUYECKOTO dKCIIEpUMEHTA B (OpMe 3alliCH ypaBHEHUHN
COOTBETCTBYIOLINX peakuii U (HOpMyIHPOBATh BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

—  c(hopMUPOBAaHHOCTH YMEHUS aHATM3UPOBATh XUMUYECKYIO HH(POPMALIHIO, MTOJTyYaeMylo U3
pa3HbIX UCTOYHUKOB (CpeacTB MaccoBoi nH(popMalnu, cetb IHTEpHET U Apyrue);

— chOpMHUPOBAHHOCTh YMEHHUH COONIOAATh MpaBWiIa HKOJOTMYECKH LEeIeco00pa3HOro
MOBEJCHUS B OBITY U TPYJOBOI JAEATENBHOCTH B IIENSAX COXPAHEHHUsI CBOETO 37I0POBbS U OKpYXKaromei
MPUPOJHON Cpenbl; YYUTHIBATh OMACHOCTh BO3JEUCTBHSA Ha MKUBBIE OPTraHU3MbI OIpPENIEICHHbIX
BELIECTB, IOHUMas CMBICJI IT0KA3aTeNs NPEAEIIbHOM TOMYCTUMON KOHLIEHTPALlu;

— Ui o0yyaromuXcsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10pOBbS: C(HOPMUPOBAHHOCTD
YMEHUSI TPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHHS BEIIECTB M XUMHYECKHX
SIBJICHHI,

— IS CIIENBIX ¥ cIaboBUIAIIMX OO0ydaroumxcs: c¢OpMHUPOBAHHOCTh YMEHUS HCIIOIb30BaTh
penbedHO TOUeuHyto cucteMy obo3nauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyi.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM yueOHOM JMCUMILINHBI M BH/IbI Y4eOHOH padoThl

Buna yueOHoii padoThl

Oo6vem uacoe no
ounoil hopme

00yuenus

MakcumanbHas yyeOHasi Harpys3ka (Bcero) 72
O06s13aTesibHAsI ayUTOPHAs ydeOHAasi HATPY3Ka (Bcero) 69
B TOM YHCJIE:

TEOPETHUECKOE 00yUeHHe 49

MIPAKTUYECKHE 3aHATUS 20
CamocrosiTeibHas padora 1
IIpome:xyTouHasi aTTecTanusi 2

dopma MPOMEKYTOUHOU aTTecTanuu - tuddepeHIMpoBaHHBINA 3a4eT

2.2. TemaTuyeckui MJIaH y4eOHOM IMCUMILINHBI

Xumus
H ) Snoi O0bem yacoB v
a3BaHHe Pa3/iesioB / TeM Y4eOHOM . OBEHb
Jll)ncillnnnnnbl ' Bu yuebuoii padore: Ounas dpopma ocll);oemm
00yuenus
1 2 3 4
Pa3nea 1. Opranndeckass XuMus 22
Tema 1.1. Teopernueckre OCHOBBI TeopeTtnueckoe o0yueHue 2 2
OPraHNu4eCKON XUMHUU [TpakTHyeCcKue 3aHATHS -
Tema 1.2. YrieBogopomast Teopemmieckoe obyuenne 2 2
[TpakTHyeCcKue 3aHATHS 4
Tema 1.3. Kucnopoaconepskaniue Teoperuueckoe obydeHue 4 2
OpPTraHUYeCKHe COeTMHEHUS [TpakTHYecKue 3aHsATHS 2
Tewma 1.4. AzoTconepxariue TeopeTtnueckoe o0yueHue 2 5
OpPraHUYeCKHe COSTMHEHUS [TpakTHyeckue 3aHsATHs 2
Tema 1.5. BeicokoMomneKkysipHbIe Teopetnueckoe o0yueHue 2 5
COEAMHEHUS [TpakTHyeckue 3aHsATHs 2
Pa3nea 2. O01as M HeopraHuieckasi XuMus 23
Tema 2.1. TeopeTuueckrue OCHOBBI Teoperuueckoe obyueHue 18 9
XUMHAHA [TpakTHYecKue 3aHsATHS B
Pasjnen 3. Heoprannueckasi xumusi 25
Tena 3.1, XUMIUSL 1 SKIH3HD. Teopetnueckoe o0yueHue 19
[TpakTHueckue 3aHsITHs B 2
MexIpeaMeTHbIe CBA3U
CamocrosTenbHas padora 1
JAuddepenunpoBanHblii 3aueT 2
Hroro 72
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2.3. ConeprxkaHue pa3iejoB / TeM yueOHOI JUCHUIIUHBI

Pazgea 1. «Opranuyeckasi XumMush»

Tema 1.1. «TeopeTnueckne 0CHOBbI OPraHMYECKONH XUMHUID)

Copepxxanue y4yeOHOro MarTepuaja: IpeAMET M 3HAUYCHUE OPraHMYECKOHM XHMMMHH,
NpPEJCTaBICHHE O MHOT0OOpa3suu OPraHMYECKUX COCAMHEHUH. DIEKTPOHHOE CTPOEHHE aToMa
yriepofa: OCHOBHOE M BO30YXIEHHOE COCTOSIHMSA. BaneHTHble BO3MOXKHOCTH aTroMa yriepoja.
XuMHUYecKasi CBSA3b B OPraHUYECKHUX COCAMHEHUsX. Tumbl THOpUAM3ALMU AaTOMHBIX OpOHTanen
yriepoga. MexaHu3Mbl 00pa3oBaHMs KOBAJIEHTHOW CBA3M (OOMEHHBI M JIOHOPHO-AKLENTOPHBIN).
Tumnbl mepekpbIBaHUS aTOMHBIX OpOuTasied, 0- U s-cBsa3u. OAuHapHas, ABOWHAs M TPOWHAs CBSI3b.
CriocoObl pa3peiBa CBsI3€il B MOJIEKyJlaX OpraHuueckux BemiecTB. [IoHsTHE O cBOOOIHOM paaukaie,
Hykieopune u snekrpodune. Teopuss cTpoeHuss opraHmyeckux coenuHeHuit A.M. BbyrtiepoBa u
COBPEMEHHBIEC IPEACTABICHUS O CTPYKTYPE MOJEKYJ. 3HAa4YCHHE TEOPUH CTPOCHUS OPraHUYECKHX
coeanHeHUi. MonekymsipHble U CTPYKTypHBIE (hopmMyibl. CTPYKTYpHBIE (POPMYITBI PA3IUYHBIX BHJIOB:
pa3BEépHyTas, CoOKpaul€HHas, ckenetHas. M3omepus. Buzabl  uM3oMepum:  CTpyKTypHas,
MIPOCTPAHCTBEHHAs. DIIEKTPOHHBIE APPEKTH B MOJIEKYJIaX OPTaHUYECKUX COSTMHEHHUH (MHIYKTHBHBIN
u Me3oMepHbIit 3¢ ¢extsl). [IpencraBienne o KinaccupuKauu opraHudeckux BerecTB. Ilonarue o
¢bynkunonansHOM Tpymnme. ['omonorus. I'omonorndeckue psiapl. Crucremarndeckas HOMEHKIIATypa
oprannueckux coeauHenuit (IUPAC) u TpuBHanbHble Ha3BaHHS OT/ACIBHBIX MPEICTABUTEIICH.
OcobenHoctn ¥ Kiaccu(uKanusi OpraHMYecKuX peaknuid. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE
peakuuM B OpPraHUYECKOM XUMHUHU. OKCIEPUMEHTAJbHbIE METOAbl M3Y4YEHHMS BELIECTB M HX
MIPEBPALCHUI: 03HAKOMJIEHHE C 00pa3liaMl OpraHMYECKUX BELIECTB M MaTepHajaMU Ha UX OCHOBE,
OIBITHI 1O NPEBPALICHUIO OPraHMYECKHX BEIIECTB IpU HArpeBaHuu (IUIaBIE€HUE, OOYIJIMBaHUE WU
rOpeHHe), KOHCTPYUPOBAHUE MOIEIEN MOJIEKYJl OPraHUYECKUX BEILECTB.

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

Bonpocs! 1J1s1 IOATOTOBKHU K TeKYLIeH aTTeCTAalluH 10 TeMe:

1. IIpenmer opranuuyeckoil xumuu. IlpupoaHble, HCKYCCTBEHHBIE W CHHTETHUYECKHE
opraHuueckue Bemiectsa. CpaBHEHNE OPraHNYECKUX BEIIECTB C HEOPraHUYECKUMHU.

2. Teopus ctpoeHusi opranmveckux coenuHeHnii A.M. ByriepoBa. OCHOBHBIE TOJOXKEHHS
TEOPUM XUMHUECKOTO cTpoeHHs. M3oMepus u n3omepsl. Xumuueckue GopMyssl U MOAETH MOJEKYH B
OPraHNYeCKON XUMHH.

3. Kunaccudukanus opranndeckux BemiecTB. Kiaccupukanus BeIIECTB IO CTPOCHHIO
YIJIEPOAHOTO CKeJleTa M HAJIW4YMio (PyHKUMOHaANbHBIX rpynmn. ['omosnorm u romosorus. Hauana
HoMmeHnkiarypsl IUPAC.

4. Krnaccuduxamuss peakquii B OpraHMYecKoM XuUMHHM. Peakuuum mnpUCOEIUHEHUS
(ruapupoBaHMsl, TaJOrE€HUPOBAHUS, TMIPOTaJIOTEHUPOBAHUA, TUApaTaluu). Peaknuu oTwEIuIeHus
(meruapupoBaHus, JETUAPOTraJOTeHUPOBaHUs, JAeruaparanuu). Peakuum 3amemenus. Peakuuun
HM30MEpHU3ALUU.

Tema 1.2. YrieBogopoasl

Conep:xxkanue y4yeOHOro MaTepuaJia: ajKaHbl. [ OMOJIOTMYECKHH psII adKaHOB, 0OIIas
dbopMyna, HOMEHKIATypa W HM30MepHUs. ODJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHUE MOJEKYT
aJIKaHOB, SP-TUOpUIN3alUs aTOMHBIX opOUTasneil yrieponaa, o-cBa3b. Ou3nuecKkrue CBOMCTBA aJKaHOB.
XUMHYECKHE CBOMCTBA aJIKaHOB: PEAKUMUU 3aMEUICHUs, HW30MEpHU3alMM, JEeTUAPUPOBAHUS,
IUKJIA3AIlMW, THAPOJIM3a, KpekuHra, ropenus. Haxoxmenwe B mpupone. CrnocoObl MOTydeHUs |
npuMeHeHne ankaHoB. [luknoankanel. Obmas gopmyrna, HoMeHKIaTypa U u3oMepus. OcobeHHOCTH
CTPOCHUSI U XUMHUYECKUX CBOMCTB MaJbIX (IMKJIOMPONAH, ITUKIO0yTaH) W OOBIYHBIX (IIUKIIONICHTAH,
[UKIIOTEKCAaH) IUKIoanKkaHoB. CrocoObl TMOJNYYeHUS U TMPUMEHEHHE I[HUKJIOAIKAHOB. AJIKCHBI.
I'omonoruueckuii psaj aakeHoB, oOmas GopMyna, HOMEHKIATypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYN AalKeHOB, 3p>-THOPUIM3AINS AaTOMHBIX OpOMTalell yriaepoda, o- M JI-CBS3H.
CtpykTypHass ® reomeTpuueckas (mHC-TpaHC-) wu3oMepus. @DOu3NyYecKWe CBOWCTBA AaJIKEHOB.
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XUMHUYECKUE CBOMCTBA: PEaKUUHU MPUCOCAUHEHUS, 3aMEILICHHUS] B a-TIOJIOKEHHE MPU ABOWHOM CBS3H,
nonumepusanuu U okucienus. Ilpasuno MapkoBaukosa. KauecTBeHHbIE peakiMy Ha JBOMHYIO CBS3b.
CrocoObl monydyeHUss M TNpUMEHEHue alkeHoB. Aujkaauenbsl. Kiaccupukanus —ankaIueHoOB
(conpsixEHHBIE, M30IMpOBaHHBIE). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS M XMMHYECKHX CBOMHCTB
COMPSDKEHHBIX AUEHOB, 1,2- u 1,4-ipucoenuuenue. [lomumepusanus conpsokEHHBIX ArueHOB. CriocoObl
MOJTyYCHUS U MPUMEHEHHE aJKaJAueHOB. ANKUHBL. ['OMOJOrHUYECKUIl psAl alKUHOB, 00mas ¢opmyna,
HOMEHKJIATYpa M H30MEpHsl. DJIEKTPOHHOE U INPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AIKHHOB, Sp-
ruOpuaM3aIysl aTOMHBIX OpOuTaned yriepoga. (DU3WYECKHME CBOWCTBA AJIKMHOB. XUMHYECKHE
CBOMCTBA: pEAaKUUM IPHUCOCAMHEHHUSA, NUMEpHU3alMM M TpUMEpHU3aluu, OKucieHusd. KuciorHsie
CBOMCTBA aJIKMHOB, IMEIOIIMX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBEHHBIE pEaKIMM HA TPOMHYIO CBS3b.
CrocoObl  mosyyeHHss U INPUMEHEHHE QJIKMHOB. ApOMAaTHYECKUE YIJIEBOAOPOABI  (ApEHBI).
I'omonoruueckuii psim apeHoB, oOmias ¢opmyiaa, HOMEHKIATypa W HM30MEpus. DIEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH3oma. Pusnyeckue CBOICTBa apeHOB. XUMHUYECKUE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIMU 3aMELIEeHHs] B O€H30JIbHOM KOJIbLE U YIJIEBOJIOPOAHOM
panukaie, peakuMH IPUCOETUHEHMs, OKHUCIeHHe romosioroB OeHn3ona. IlpeacraBnenue o0
OpPUEHTHUPYIOIIEM JICHCTBUHU 3aMeCTUTENIEH B OEH30JIbHOM KOJIbLIE Ha IPUMEPE AIKWIbHBIX PaJUKaJIOB,
KapOOKCWJIBHOW, TUAPOKCUIBHOM, aMHHO- W HMUTPOIPYIIbl, aTOMOB ranoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB crtupoia. [lomumepusauus ctupona. CrnocoObl MONYy4EeHHUS U MPUMEHEHHE
apoMaTu4ecKkux yriaeBogoponoB. Ilpuponneiii ra3. IlomytHble HedTsHble ra3zel. Hedte u eé
npoucxoxaeHue. KaMeHHbIN yroib U mpoIyKThl ero nepepadorku. CriocoOsl nepepadoTKu HeTH:
IIEPEroHKa, KPEKUHI (TepMUYECKUH, KaTaluTU4yeckui), pudopmunr, nuponus. IIpoxykTsr
nepepaboTku HeTH, UX NPUMEHEHHE B MPOMBIIUICHHOCTH M B ObITy. ['eHeTHuecKasi CBA3b MEXIY
Pa3IMYHBIMU KJIACCAMU YTIJIEBOJOPOIOB. DJIEKTPOHHOE CTPOCHHUE TaJOTE€HIIPOU3BOJHBIX
yraeBonopoAoB. Peakuumu — 3amemnieHusi rajoreHa Ha — ruapokcorpynmy.  JlelictBue  Ha
raJIOT€HIIPONU3BOIHBIE BOJHOIO U CIUPTOBOIO pacTBOpa IIENoun. B3anMoaelcTBue qUraaoreHajJlkaHoB
C MarHueM | IMHKoM. Vcrnonabp30BaHue rajoreHnponu3BOIHBIX YIIIEBOJOPOI0OB B ObITY, TEXHUKE U MPU
CHUHTE3€ OPraHMYeCKUX BELIECTB. OKCIEPUMEHTAJbHBIE METOABl M3YyYEHHUS BEIIECTB U MX
MpEeBpaLIeHUI: H3ydeHHe (PU3NYECKHX CBOMCTB YIJIEBOJAOPOAOB (PacTBOPHUMOCTH), KaueCTBEHHBIX
peakiuii yriIeBOJOpOIOB Pa3IMUHBIX KJaccoB (oOecuBeyrMBaHWE OpPOMHOM WM HOIHOW BOJIBI,
pacTBopa NepMaHraHara Kajius, B3aMMOJEWCTBHME alleTUIEHA C aMMHMAyHbIM pacTBOPOM OKCHAA
cepebpa(l)), kauecTBeHHOe OOHapy)XEHUE YIJepoja U BOJOpPOJa B OpPraHWYECKHX BEIECTBaX,
MOJIy4€HHUE 3TUJIEHA U U3YYEHHUE €ro CBOICTB, 03HaKOMIIeHHE ¢ KoyekuusaMu «Hedte» u «Yromnby, ¢
o0Opa3llaMu  IUIacTMacc, KaydyKOB U PE3HHbBI, MOJECIMPOBAHME MOJEKYJI YIJIEBOJOPOJIOB U
raJIOr€HIIPOU3BOJIHBIX YIIJIEBOJAOPOIOB.

IIpakTH4eckoe 3aHsITHE: ONPEAEICHUE TUIA XUMUYECKOW PEaKIMU, TOCTPOCHUE YPaBHEHMUS
XUMHUYECKON peakuu YIJIEeBOJOPOJIOB, pELIEHHE 3aJad Ha BBIBOJ (OPMYJIbI  YIIEBOAOPOAA,
COCTaBJIEHHE U30MEPOB YITIEBOJOPOOB Pa3HbIX KJIACCOB

@DopMBbI TEKYUIEr0 KOHTPOJIA IO TeMe: IHCbMEHHBIM OIpPOC, COCTaBIECHUE YPaBHEHHUU
peakuuii, peueHue 3aaad, TecT.

Bomnpocsl 1J1s1 IOATOTOBKHU K TeKyLIel aTTecCTalluy M0 TeMe:

Ilepeuncnure OCHOBHBIE IPUPOAHBIE HICTOYHHUKH YTIIEBOAOPOOB.
Onumure ¢puznyeckre cBoicTBa HehTH

[Touemy HeT xuMuueckoit popmyiel HepTH?

Kaxkos coctaB HedTH.

Yro Takoe (ppakimoHHas eperonka’?

[lepeuncnure ocCHOBHBIE TPOTYKTHI (PPAKIIMOHHON MEPETOHKH.
UYro Takoe kpekuHr? IlpuBenure ypaBHEHUsI peakLUu.

Kaxue BUIbI KPEKMHIa BaM U3BECTHBI?

CpaBHUTE TEPMUYECKH U KATaTUTHUYCCKUN BUJBI KPEKUHTA (B BHJIC TAOIUIHI).
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. Kucsiopoacoaep:xkamme opranndeckue coeMHeHNs

Conep:kanue y4deOHoro wmarepuajna: IlpenenbHbie oaHOATOMHBIE CHUPTHL. CTpoeHue
MOJIEKYJ (Ha TMpUMepe METaHoJIla W dTaHoia). ['omonornyeckuii psa, odmas dopmyna, uomepus,
HOMEHKJIaTypa M Kiaccudukauusa. dusnueckue CBOWCTBA MNPEACIbHBIX OJHOATOMHBIX CIIHPTOB.
BonopoaHsie cBA3M MEXKIy MOJIEKYJIaMH CIIUPTOB.

XUMHYECKUE CBOICTBA: peakIUy 3aMeUIeHUs, AeTUApPATAIlH, OKHCICHUS, B3aUMOJACHCTBHE C
OpPraHMYECKMMHU M HEOpPraHWYeCKUMU KucioTamu. KauecTBeHHas peakuysi Ha OJJHOATOMHBIE CIIUPTHI.
JleiicTBue 5TaHONAa M MeTaHOJa Ha oOpraHu3M uenoBeka. CrocoObl MOJIY4YeHHs] U NPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[IpocTteie >¢upbl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (U3MUECKUX U XUMHUYECKUX
CBOMCTB.

MHoroaromMHsbie CIUPTHI - STUICHIIMKOIb U MIHIepUuH. PU3ndeckre 1 XMMHUUECKUEe CBOMCTBA!
peakuuu 3aMelleHHs, B3aUMOJEMCTBME C OPraHWYECKUMU U HEOPraHMYECKUMU KHUCIIOTaMH,
KauecTBEHHAsl peakilis Ha MHOTOATOMHbBbIE CHUPTHI. JlelicTBue Ha opranu3Mm uenoBeka. CrocoObl
MIOJIy4YEHUS U IPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYIbI, B3aUMHOE BIUSHHUE THUAPOKCOTPYNIBI U OEH30JBHOIO Sjpa.
dusnueckue cBorcTBa perona. OCOOCHHOCTH XMMHUYECKIX CBOMCTB (eHona. KauecTBeHHBIE peakuu
Ha ¢enon. Tokcuunocts  ¢enona. CnocoObl  modydyeHHss HW  NpuMeHeHwe  (eHouna.
®denonpopManbIeruaHas cMoJa.

KapOoHuibHbIe COETMHEHUS - adbACTUABl U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHHUIBLHOM
rpynmel.  ['oMoiorndyeckue psapl  adbACTHIOB W KETOHOB, oOmas ¢opmyna, HW30MEpHs U
HOMeHKIaTypa. Ou3ndeckre CBONCTBA allbJIETUI0B U KETOHOB.

XVUMHYECKHE CBOWCTBAa albJETMIOB M KETOHOB: peakuuM MpucoeauHeHus. OKuciaeHue
aJIbJIETU/I0B, KAUECTBEHHbIE peaKkIMK Ha ajbaeruapl. CrocoObl MosyuyeHus! 1 TPUMEHEHUE albJETH/I0B
1 KETOHOB.

OnHOOCHOBHBIE TIpesebHbIE KapOOHOBBIE KHCIOThL. (OCOOEHHOCTH CTPOEHHS MOJEKYI
KapOOHOBBIX KHUCJIOT. WM3omepuss u HomeHKJaTypa. Dusmdeckue CBOMCTBA OJHOOCHOBHBIX
IpeJebHBIX KapOOHOBBIX KUCIOT. BoopoiHbIE CBSA3M MEXIY MOJIEKYIaMHU KapOOHOBBIX KHCIIOT.

XVMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, PEAKIMs ATepUPUKALINN, PEAKIIUN C yJacTHEM
YIJI€BOJIOPOJHOTO paguKaa.

Oco0OeHHOCTH CBOICTB MypaBbHHOW KUCIIOTHI.

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT - CJIOKHBIX IPHUpax.

MHuoroo6pa3ue kapooHOBBIX KHCTI0T. OCOOEHHOCTH CBOWCTB HENPEAEIbHBIX U apOMATUYECKUX
KapOOHOBBIX KUCIIOT, AUKAPOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTenu BhICIINX
KapOOHOBBIX KHCIIOT: CT€apUHOBasl, MaJbMUTHUHOBAs, OJEMHOBas KUCIOTHL. CrocoObl MOTy4YyeHUs U
IIpUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnsie >¢upsl. ['omonornueckuii psia, oOmias dopmyna, U30Mepuss M HOMEHKIIATypa.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUIPOJIN3 B KUCIION U LIETOYHOU

cpene.

XKupsr. Ctpoenue, (QpuU3MUECKHE W XUMHUYECKHE CBOMCTBA JKUPOB: THUAPOIU3 B KHCIOH H
mienouHoil cpene. OcoOEHHOCTH CBOWCTB JKUPOB, COJEPXKALIUX OCTAaTKU HEMPEAETbHBIX KUPHBIX
kucaoT. JXKupsl B ipupoe.

Mpi1a KaK coJii BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE IeHCTBHUE.

OOmast  xapaktepucTuka yrieBonoB. Kiaccudukamms  yriaeBogoB  (MOHO-, 1HU- U
MOJTCaXapHU/IbI).

MoHocaxapuapl: TJII0K03a, (pykro3a. (PHU3MUECKHE CBOHCTBA MW HAXOXKACHHE B IPHUPOJIE.
doTtocuHTE3.

XVMMHYECKHE CBOMICTBA TIJIIOKO3Bl: PEAKLMU C YYaCTUEM CIHUPTOBBIX M AIbJIETMIHON IpyIIl,
CIUPTOBOE M MOJIOUHOKHUCIIOE OpoxeHue. [IpuMenenue riitoko3sl, €€ 3HaUeHUE B )KU3HEACITETbHOCTH
OpraHusma.
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Hucaxapuzapl: caxapo3a, MaibTo3a. BoccraHaBnIMBaKolIe W HEBOCCTAHABIMBAIOLIUE
nucaxapunbl. ['unponus aucaxapunos. HaxoxaeHue B npupoje U NpUMEHEHUE.

[Tonucaxapuapl: Kpaxmai, TJIMKOreH M uemnono3a. CTpoeHue MakpoMOJeKysd Kpaxmala,
IVIMKOreHa M 1euiroso3bl. dusnueckue CBOMCTBA Kpaxmala M LEJUII0JI03bl. XMMUYECKUE CBOMCTBA
KpaxMasa: TMJIpoJin3, KayeCTBEHHAsl peakius ¢ HoJoM. XMMUYECKHE CBOMCTBA 1IEJUIIOJI03bl: THIPOIIN3,
noJrydeHue 3puUpoB 1eIUTI0I03b1. [IoHATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

OKCIIepUMEHTAIbHbIE METOAbl HU3Yy4YeHMsI BEINEeCTB M HUX IPEBpAIlEHUil: pPacTBOPUMOCTb
pa3IMYHBIX CIIMPTOB B BOJIE, B3aMMOJEICTBUE ATAHONA C HATPUEM, OKHUCIEHHE 3TUJIOBOTO CIHUpTa B
aJIpJIeTU/l Ha PAcKaJEHHOM MeTHON IPOBOJIOKE, OKUCIEHHE 3THIJIOBOIO CHHMpTAa JUXPOMATOM KaJHsl
(BO3MOXKHO HCIIOJIb30BAaHME BHJIEOMATEPUANIOB), KAayeCTBEHHBIE pPEAKUUU Ha aJbJerujpl (c
TUAPOKCHIOM auammuHcepeOpa(l) u ruapokcuaom Menu(H)), peakius riviepuHa ¢ THAPOKCHIOM
meau(Il), xumuueckne cBONCTBA pacTBOpa YKCYCHOM KHUCIIOThI, B3aUMOJIEHCTBUE PacTBOpa IJIFOKO3bI €
ruspokcuaomM meau(Il), B3aumoaencTBre Kpaxmasia ¢ HOJIOM, PELIEHHE SKCIIEPUMEHTANIBHBIX 33134 110
TemaMm «CrupThl ¥ GeHobl», «KapOoHoBbIe KUCIOTHI. CrioKHBIE 3)UPBD».

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

®opMbl TeKyLIEr0 KOHTPOJIA 110 TeMe: IMMCbMEHHBIN OIIPOC, COCTaBIEHNE YPAaBHEHU I
peakuuii, peneHue 3auad, TecT, pedepar.

Bonpocs! 1J1s1 IOATOTOBKH K TeKylIeil aTTecTallMu M0 TeMe:

1. TunpoxcuibHas rpynna kak QyHKIMOHAJIbHAsI.

2. IlonsATue o npenenabHbIX OJJHOATOMHBIX CIIUPTaX.

3. XuMHYeCKHEe CBOWCTBA 3TaHOJ]A: B3aMMOJCHCTBHE C HATpUEM, 0O0pa3oBaHHME NMPOCTHIX U
CJIO’KHBIX 3()UPOB, OKUCIIEHUE B aIbJIETUI.

4. IlomyuyeHue 3TaHOJIa OPOKEHUEM TJIIOKO3bl M TUApaTallMel dTUIIEHA.

[IpumMeHeHMe ITaHOoIa HA OCHOBE CBOICTB.

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

®enoin. Puznyeckre U XUMHUECKUE CBOICTBA (heHoa.

10 B3aumHoe BnusiHuE aTOMOB B MOJIEKYJie (peHOJIa: B3aUMOJEHCTBHE C TUAPOKCUIOM HATPHS
1 a30THOM KHCJIOTOM.

11. [Ipumenenue peHona Ha OCHOBE CBOMCTB.

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

13. Tomonornyeckuii psii TPENeNbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT. llomydeHue
KapOOHOBBIX KUCIIOT OKHCICHUEM allbJeTH/I0B.

14. Xumunueckue CBOICTBa YKCYCHOM KHCJIOTBHI: OOIIME CBOWCTBA C MMHEPAIbHBIMU
KHUCJIOTaMH U peakus 3Tepudukanuu.

15. [IpumeHeHHe yKCYCHON KHUCIOTHI HA OCHOBE CBOMCTB.

16. Beicime xupHBIE KUCIOTHI HAa IPUMEpE MaJIbMUTHUHOBOW M CTEApUHOBOIA.

17. CnoxxHble 3QUpBI U KHUPHI.

18. TlonydeHue cnoXHBIX 3(PUPOB peakuei ITepupuKaIiy.

19. Croxuble 3¢upHI B IPUPOJIE, UX 3HAYCHHUE.

20. XKupsl kak cioxsble >¢upbl. Kinaccupukaus xKupoB. XUMHUECKHE CBOHCTBA KHPOB:
TUIPOJIU3 U TUIPUPOBAHKE KUAKUX KUPOB. [I[prMeHeHune ;kx1upoB Ha OCHOBE CBOMCTB.

21. Mbuna.

©CoNo O

Tema 1.4. AsoTcoaep:kamue OpraHu4ecKue coeJHHEeHH

Conep:kanue y4yeOHOro marepuajia: AMUHBI - OpPraHUYECKUE MPOM3BOJAHBIE aMMHaKa.
Krnaccudukanus aMuHOB: anudaTuuecKkue U apoMaTHIeCKUe; IEPBUYHBIC, BTOPUYHBIC U TPETHUHBIC.
Crpoenue wMosekys, oOmas ¢opMyna, H30MepHs, HOMEHKJIaTypa W (u3WyYecKue CBOWMCTBA.
XuMuyeckoe CBOWCTBa  anmu(aTUYecKUX  aMHHOB: OCHOBHBIE  CBOWMCTBA,  aJKUJIHUPOBAHUE,
B3aUMOJICVCTBUE MEPBUYHBIX AMUHOB C a30TUCTON KUCIOTOW. COM aIKUIIAMMOHMUSL.
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AHUIWH - TpEACTaBUTEIh AMHUHOB apomaTuyeckoro psma. Crtpoenuwe aHwinHa. B3anmHoe
BIMSIHME TPYII aTOMOB B MoJieKyle aHuianHa. OCOOEHHOCTH XUMHYECKHMX CBOWCTB AaHWJIMHA.
KauecTBeHHBIC peakMy Ha aHUIJIMH.

CriocoObl monmy4deHUss W TpuUMeHeHue anudarudeckux amuHoB. [lomyueHue aHWIMHA U3
HUTPOOEH3071a.

Amunokuciotel. Homenknatypa u usomepus. OTIenbHbIE NMPEICTABUTENN a-aMHUHOKHCIOT:
TJIUOMH, alaHuH. Pu3ndeckue CBOWCTBA aMHHOKHCIOT. XHMMHYECKHE CBOMCTBA aMHUHOKHCIOT Kak
aM(OTEpHBIX OPraHUYECKUX COCIMHEHHMH, PEaKUus MOJUKOHJCHCALUH, O0Opa3oBaHWE NENTHUIHON
cBs13u. bruonorndeckoe 3HaueHre aMUHOKNCIIOT. CHHTE3 M TUAPOIH3 MENTH/IOB.

benku kak npupoansie noiauMepsl. [lepBudnas, BTOpUYHAs M TpeTHUYHAs CTPYKTypa OEIKOB.
XUMHYecKue CBOWCTBA OEIIKOB: THAPOJIN3, ACHATYpalHs, KAaYeCTBEHHbIE PEAKIIUH Ha OCIKH.

DKcrepUMEHTaIbHbIE METO/Ibl H3yUCHHS BEIECTB U MX MPEBPAIICHUI: pacTBOpEeHHE OEIKOB B
BOJIe, JeHarypanus O€JIKOB TpH HArpeBaHWM, I[IBETHBIC pEaKUUH Ha OCNKH, pelIeHue
OKCHEPUMEHTAIBHBIX 3a/a4 10 TeMaM «A30TCOAepXKallie OpraHUYeCKUe COCTUHCHUS» U
«Pacrio3HaBanue OpraHMYECKUX COCIMHEHHI.

IIpakTHyeckoe 3aHATHE: COCTABICHUE YPaBHEHU XMMHYECKUX PEaKLUii, peleHne 3a1a4d

@opMBbI TeKyIIero KOHTPOJS MO TeMe: YCTHBIM OIpPOC, COCTaBICHHE YPAaBHEHUH pEaKLuii,
peleHue 3aaa4d, KOHTPOJIbHAs paboTa.

Bonpocs! 1151 NOATOTOBKH K TEKYIIeH aTTecTAlluu M0 TeMe:

[Tonsatue 06 amuHax. Anudarnyeckue aMHHbI, X KiIaccu(UKaus 1 HOMEHKJIATypa.
AHMIMH, KaK OpraHUYeCcKOe OCHOBAHUE.

[Tony4yenne aHuIMHA U3 HUTPOOESH30IA.

[TpumeHeHre aHWIMHA HA OCHOBE CBOMCTB.

AMUHOKHCIIOTHI KaK aM(oTepHbIe U YHKIIMOHAIBHBIE OPTaHUYECKUE COSTUHEHHSL.
XUMHUYECKUE CBOWCTBA aMUHOKUCIIOT: B3aMMO/IEHCTBHE CO LIE0YaMH, KUCIOTaMHU U JIpyT
C IpyroM (peakius MOJTMKOHICHCAIUH ).

7. TlentuaHast CBA3b U MOJIMIIEITHIBI.

8. IIpuMeHeHHE aMHHOKHCIIOT Ha OCHOBE CBOWCTB.

9. benxu npupoHble OUOTOIUMEDHI.

10. IlepBuuHasi, BTOpHYHAsL, TPETHYHAS CTPYKTYPBI OCITKOB.

11. Xumuueckue cBoiicTBa O€IKOB: TOPEHUE, IeHATypaLUs, THIPOJIN3, IBETHbIE PEAKIIUH.

12. buonoruueckue QyHKIIUN OSIKOB.

SN

Tema 1.5. BbicokOMOJIEKYISIPHbIE COeIMHEHUSA

Copepxxanue y4eOHOro MaTepHasia: OCHOBHBIE IOHATHUS XMMHMHM BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI: MOHOMEp, TMOJHMMEp, CTPYKTYPHOE 3BEHO, CTENEeHb [OJIMMEpPU3ALNN, CPEIaHSSA
MoJIeKyJsipHass Macca. (OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUN -
MOJIMMEPU3AIHS U TOJUKOHCHCAIIHSL.

[Tonmumepusle Matepuanbl. [lnacTmacchl (IOJMATHIEH, MOJIUIPONMIIEH, IMOJMBUHUIXIIOPUT,
MOJINCTUPOJT, TOJNUMETUIMETAKpUiaT, IMOJIUKapOOHAThI, MOJIMATUICHTepedTanar). YTUIU3auus u
nepepaboTKa MIaCTHKA.

DOnacToMepbl:  HaTypajbHBIM  Kay4yyK, CHHTeTHYeCKHe  Kaydyku  (OyTaIueHOBBIH,
XJIOPOTIPEHOBBIN, HU30IPEHOBLIN). Pe3nHa.

Bonokna: HaTypasibHblE (XJIONOK, LIEPCTh, IMIENK), HMCKYCCTBEHHBbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpoH U JIaBCaH).

OKCHepUMEHTAJIbHBIE METOJbl H3y4YEHHs] BEIIECTB M HMX TMpeBpallleHuil: O03HAKOMIJIEHHE C
o0pa3llaMd  TPUPOAHBIX U  HMCKYCCTBEHHBIX  BOJIOKOH, IIaCTMAacC, KaydyKoOB, peIIeHue
JKCIEPUMEHTAIIBHBIX 337a4 110 TeMe «Pacro3HaBaHue M1acTMacC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxnenne MonekyasipHOH (QopMysbl OpPraHM4ecKoro COEJUHEHHS MO0 MAacCOBBIM JOJSIM
3JIEMEHTOB, BXOJMIIMX B €ro COCTaB, HAXOXICHHE MOJICKYIAPHOH (OPMYINIBI OPraHUYEeCKOTro
coemUHEeHHS 10 Macce (00BEMY) MPOAYKTOB CropaHus, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY)
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NOPOJIYKTOB  pEaKIMW W/WIM HUCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpHOU  (HOpMyIIbI
OpPraHUYeCKOT0 BEIICCTBA HA OCHOBE €ro XHWMHYECKHX CBOWCTB WM CHOCOOOB IOJIyYCHHUS,
OIpeieJICHUE JIOIH BBIXO/1a MPOYKTA PEAKIIUH OT TEOPETUIECKH BO3ZMOYKHOTO.

IIpakTHyeckoe 3aHITHE: COCTABJIICHUE YPABHECHUH XMMHUYCCKUX PEaKIUil, pelICHHE 3a1a4

@opMbI TEKYIIEro KOHTPOJISI 10 TeMe: YCTHBIN OMpOC, PeIIeHHe 3a/1a.

Bonpocs! 1Jisi IOATOTOBKH K TeKYIIeil aTTeCTAlIMHU 10 TeMe:

1. JlaiiTe ompejieneHUE MOHATHHA: TMOJIUMEpP, MOHOMEp, CTPYKTYpHOE 3BEHO, CTCICHb
MOJTUMEPHU3AIIH.

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

3. Tlonumepubie MaTepuabl. [nacTMacch.

4. VYrtunuzanus u nepepadoTKa IIacTHKa.

5. DmacToMmepbl: HaTypalbHbIN Kay4yK, CHHTETHUCCKHE KayqayKH. Pe3una.

6. Bomnokna, ux kinaccudurarms.

7. HaxoxaeHue MOJCKYJIAPHOH (HOPMYJIbl OPraHUYECKOTO COSTMHEHHSI TI0 MACCOBBIM J0JIAM
3JIEMEHTOB, BXOJISIIMX B €0 COCTaB, OMPEICICHUE TOJU BBIX0/1a MPOIYKTa PEAKIIMHA OT TEOPETHUCCKU
BO3MOKHOTO.

Pazgen 2. O0mas u HeopraHuveckass XuMus

Tema 2.1. TeopeTuyeckue 0CHOBBI XUHMHHU

Conep:xxanue yuyeOHoro marepuasna: atom. CocraB aTOMHBIX SiAep. XUMHUYECKUN 3JIEMEHT.
H3oTomsI.

CtpoeHue 3NIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBbIE YHCIA. DHEPreTHUECKUE YPOBHH U
o ypoBHU. AToMHBIe opOuTanu. Kinaccudukamus XUMHYECKHX 3JIEMEHTOB (s-, p-, d-, f-amemenTsI).
Pacripeniesienrie  97€KTPOHOB MO AaTOMHBIM OpOUTANAM. OIEKTPOHHBIE KOH(PUTYpallid aTOMOB
3JIEMEHTOB TEPBOTO-YETBEPTOrO MEPHOJIOB B OCHOBHOM M BO30Y)KJIEHHOM COCTOSIHUM, DJIEKTPOHHBIE
KOH(UTYpaI HOHOB.

DIIEeKTPOOTPULIATETHHOCTb.

ITepnoanueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux aneMeHToB .M. Menneneesa.
CBsi3b MEpUOANYECKOTO 3aKOHA U [leproanyeckoi CUCTEMBI XUMHUYECKHUX JJIEMEHTOB C COBPEMEHHOM
TEOpUEl CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUsI CBONCTB XHMHYECKHUX 3JIEMEHTOB H
00pa3zyeMbIX HMH MPOCTHIX U CJIOKHBIX BEIIECTB IO TPYIINaM U MepruoaM. 3HauYeHUue MepUuoIuIeCcKOoro
3akoHa /[.1. MeHneneena.

XuMudeckass CBS3b. BHABI XUMHWYECKOW CBSI3W. KOBaJICHTHAs, WOHHAs, MeTaJlImdyecKas.
Mexanu3mbl 00pa30oBaHUSI KOBAJIEHTHOM CBSI3U: OOMEHHBIM M JOHOPHO-AaKIETITOPHBIN. DHEprus u
JuHa CBs3U. [10asSpHOCTH, HAPABIEHHOCTh M HACBHIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTHbIe CBS3H.
Bonopoanas cBsa3p. MexxmoneKyasipHble B3aUMOECHCTBHUS.

BajieHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOW CTPYKTYPbI MOJIEKYJI C
WX T€OMETPUIECKUM CTPOSHUEM (Ha IPUMEpPE COSTUHEHH SJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBienne O  KOMIUIEKCHBIX — coeAuHEHHsiX. (CocTaB  KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBareinb, JUTAaHIAbl. 3HAUEHHWE KOMIUIEKCHBIX  coenuHeHuil. [loHstue o
KOOPJMHAILIMOHHON XUMUU.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. THUIBI KPUCTAIITUYECKUX

peméTOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTve o gucmepcHbIX cucrteMax. MctuHHBle pacTBOophl. CHmOCOOBI  BBIPAKECHUS
KOHIIEHTPAallUK pPAacTBOPOB: MaccoBas JOJs BEHIECTBA B pPacTBOpPE, MOJISIpHAs KOHIEHTpAIHs.
HacepiienHble 1 HEHACHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucramioruaparsl.

Knaccudukanus M HOMEHKJIATypa HEOPraHWYECKUX BELIECTB. 1pHUBHAJbHbIE Ha3BaHUSA
OTJIETIbHBIX NMPEJCTaBUTENCH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanmss XuMAYECKUX PEAKIU B HEOPTraHWYECKONM M OPraHMYECKOW XUMHUHU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHEHHMS W TMPEBpAIICHUS SHEPIHMH NPU XUMHUYECKUX
peakuusx. TernoBbie 3 PeKThl XUMHUUECKUX peakinii. TepMoXUMHUUYeCKnue ypaBHEHUSI.
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CKOpOCTh XMMHUYECKON peakIuu, e€ 3aBUCUMOCTb OT pa3IMUHbIX (PakTopoB. ['OoMOTeHHBIC U
rereporeHHsle peakiuu. Karanus u katanusaropsl.

OOparumMble U HeoOpaTUMBble peakUMU. XUMHUYeckoe paBHOBecHe. PakTOphl, BIMSIONME Ha
MIOJIO)KEHHE XMMHYECKOI'O paBHOBECHS: TeMIlepaTypa, JaBJIE€HHUE M KOHLEHTPALMU BEIIECTB,
y4yacTByronux B peakiuu. [Ipunnun Jle [llarenbe.

OnexTponuTHyeckas aucconuanys. CUibHbIe U clladble 3JeKTpoauThl. CTENeHb TUCCOIHALNY.
Cpena BOIHBIX DPACTBOPOB: KUCIIOTHAasA, HeiTpanbHas, mienodHas. Bomoponueiii nokazatens (pH)
pactBopa. ['maponus coneil. Peakiinu MOHHOTO OOMEHa.

OKucnuTeIbHO-BOCCTAaHOBUTENNbHBIE  peakuuu. CreneHp okucieHus. OKuUCIOUTENb U
BOCCTaHOBUTENb. lIpomecchl OKUCIEHMsT W BOCCTAHOBJIEHMs. BaxHelline OKUCIMTENU U
BOCCTAHOBUTEJIU. MeTOJ1 3JIEKTPOHHOT0 OaiaHca. DJIEKTPOJIU3 PAaCTBOPOB U PACI/IaBOB BELIECTB.

OKCHepUMEHTAJIbHBIE METO/bI U3YUYEHHUS BELLIECTB U UX MPEBPAILEHUN: pa3IoKeHUE IEPOKCUIA
BOJIOPOJIa B NMPHUCYTCTBUU KaTajau3aTropa, MOJENIN KPUCTAJUIMYECKUX PEUIETOK, IPOBEIECHUE PeaKLuil
MOHHOTO OOMEHa, OIpeaeNieHHe CpeIbl PAaCTBOPOB C IMOMOINBI0 HMHAWKATOPOB, M3yYCHHE BIIUSHUS
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIMU U MOJIOKEHUE XUMUYECKOT0 PaBHOBECHSL.

IIpakTHYeckoe 3aHATHE: COCTABIICHUE YPAaBHEHUI XUMUYECKUX PEAKIil, pelieHue 3a1a4

®opMbl TeKyLIero KOHTPOJISI MO TeMe: YCTHBIH ONpoC, Mpe3eHTalus WHAWBUIYAIbHOTO
3aJjaHus, PEUICHUE 33/1a4, KOHTPOJIbHast padora.

Bonpocs! 1J1s1 IOATOTOBKH K TeKylIeil aTTecTallMu M0 TeMe:

[ToHnsiTue aToM, MOJIEKYJIa, XUMHYECKUANA SJIEMEHT.
@DOopMBbI CYLIECTBOBAHUS XUMHUECKUX JIEMEHTOB.
3aKOH COXpaHEHMsI MACChl BEILIECTBA.

3aKOH MOCTOSHCTBA COCTaBa.

KonnuecTtBo BemecTBa. MossipHas Macca BEILleCTBa.
3akoH ABOraJpo U CIEICTBUS U3 3aKOHA.
OO0benMHEHHBIN Ta30BLIH 3aKOH.

8. JlokaszarenbCcTBa CIOKHOCTM CTpoeHus aroma. IlmanerapHas wmogens aroma 0.
Pesepdopna. Ctpoenue aroma no H. Bopy.

9. Pentrenosckue nyuu, poTorddexT, painoaKTUBHOCTb.

10. CocraB aTOMHOTO si/ipa — HYKJIOHBI: IPOTOHBI U HEUTPOHBI. MI30TOBI M HYKJIH/IBL.

11. CoBpemeHHbIE NpEACTaBICHUS O CTPOCHHUU aToMa. KopmycKynspHO-BOJHOBOH Iyalu3m
Y4acTUIl MUKPOMHUPA.

12. TlonsTHe 00 371eKTPOHHOM OpOUTAIIN U HJIEKTPOHHOM O0JIaKe.

13. KBanTOBBIC UHnCIIa: TJIABHOE, OpOUTATIHHOE (TTOO0YHOE), MATHUTHOE U CITHHOBOE.

14. TlpuHuMnbl 3amOJIHEHUS AaTOMHBIX OpOMTaNeil: NPUHLMIIOM HaUMEHbIIeH SHEepruw,
npuHuunom Ilaynu u npasunom XyHna.

15. Hcropudeckue npeanocbulki OTKpbITHA [leprnonuieckoro 3akoHa.

16. Otkpertue [epuoguaeckoro 3akona J[.1. MenneneeBbM.

17. Crpoenue Ilepuonuueckoii cucrems! [I.11. Menaeneesa.

18. Tlpu4nMHBI H3MEHEHHsI CBOICTB AJIEMEHTOB Ha OCHOBaHHMHU UX Tojoxenus B [ICXD.

19. 3nauenue I13 u [ICXD.

20. TTman XapaKTepUCTUKHA XUMHUYECKOTO 3JIEMEHTa Ha OCHOBaHWU ero noyoxkeHus B [ICXD.

21. OmnpeneneHre XMMUYECKOH CBSI3U.

22. TTpuunHbI 00pa30BaHUS XUMUYECKOH CBSI3H.

23. VMoHHas cBA3b. THUIBI KPUCTAUIMYECKUX PELIECTOK M (U3NYECKHE CBOMCTBA BEILECTB C
VMOHHBIM THIIOM CBSI3H.

24. KoBasieHTHas CBsA3b. MeXaHU3Mbl 00pa30BaHMsI KOBAIEHTHOM CBSI3H.

25. Pa3HOBUIHOCTU KOBAJEHTHOM CBSA3U: NOJSPHAs, HENOJSAPHAs, G, T, OAMHAPHAs U KpaTHasl.

26. TToHATHUS «TOJSPHOCTH CBSI3U» U «IOJSIPHOCTH MOJIEKYJIIBD».

27. Knaccudukanus 1Mo 4YMCiIy W COCTaBy PEarnpyloldX BEIIECTB M MPOAYKTOB PEAKIIMH:
COEMHEHUS, Pa3JIoKEHUs, 3aMeIIeHuUs, OOMeHa

NoakowhE
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28. Knaccudukanus mo TemtoBoMy 3(PGEKTy: 5K30TePMUYECKUE € IHIOTEPMHUYECCKHE
peakimu. TernoBoit ekt XuMudeckux peakuuid. TepMoxuMuieckue ypaBHEHUSI.

29. Knaccudukaiys no arperaTHOMY COCTOSIHHIO: TOMOTE€HHbBIE U T€TEPOr€HHbIE PEaKLUU.

30. Karanurudeckue peakiu.

31. Knaccudukanum 1mo HampapICHHIO: 00paTHUMble U HEOOpAaTUMBIE PEAKIUU. XHUMUYECKOE
paBHOBECHE U CIIOCOOBI €r0 CMEIICHUSI.

32. Knaccuduxamus peakiuii Mo U3MEHEHHIO CTEIIEHH OKHCIICHUS.

33. CreneHb OKHCICHUS

34. Oxucnurenab U BOCCTAHOBUTEIb.

35. OKuCIUTENTHLHO-BOCCTAHOBUTEIHHBIC TIPOIECCHI.

36. Metrox anekTpoHHOro OajaHca JUIsl COCTAaBJIICHHS  ypaBHEHUH  OKHUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIX PEAKITU.

37. DneKTponu3 pacTBOPOB U PACILIaBOB.

38. TloHsATHE O TUCTICPCHOM cHUCTEME.

39. lucnepcHas ¢asa u JUCIIEPCUOHHAS Cpelia.

40. Knaccudukanus AUCHEpCHBIX CUCTEM.

41. TloHATHE O KOJUIOMJHBIX CUCTEMAX.

42. Ou3MKOo-XMMHYECKas IPUPOJIa PACTBOPEHUS H PACTBOPOB.

43. BzaumopeiicTBHe pacTBOPUTEIS U PACTBOPEHHOTO BEILIECTBA.

44. OCHOBHbIE NOHATHUS TEOPUH IEKTPOIUTUYECKON JUCCOLUALIUH.

45. MexaHu3M JUCCOLMAIUY BEIIECTB C Pa3IMYHBIMU TUIIAMH XUMHUYECKHUX CBS3CH.

46. CremneHb 3JCKTPOTUTHYECKON AMCCOUMAIMM U (QaKTOpbl ee 3aBUCUMOCTH. CHIIbHBIE U
CpeIHUE SIEKTPOIHUTHI.

47. I'maponu3 kak 0OMEHHBIH IpoLecc.

Pa3nen 3. Heoprannueckasi xumust

Copepxanue yueOHOro Marepuaja: Hemerauinl. [lonoxenne Hemeramios B [lepuoanueckoit
cucteMe xumuueckux snemeHToB JI.M. MenaeneeBa u 0ocoOEHHOCTH CTPOCHHSI aTOMOB. Du3nUecKue
CBOWCTBAa HEMETAJUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpHUMepe Kucioponaa, cepbl, (ocdopa u
yriieposia).

XUMHUECKHE CBOMCTBA BaKHEHIINX HEMETAJUIOB (TaJIOr€HOB, Cepbl, a30Ta, (pocdopa, yriepoaa
U KPEMHHUS) U UX COeIMHEHUH (OKCHUI0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOAOPOJHBIX COETUHEHUI).

ITpuMeHeHne BaXXHENIINX HEMETAIOB U UX COCIUHEHHM.

Meramnsl. Ilonoxenune MeramioB B Ilepuonnueckoil cucreMe XMMHYECKUX 3ieMeHToB [.1.
MenneneeBa. OcOOEHHOCTH CTPOEHMS DIJIEKTPOHHBIX 000JI0OYEK aTroMoB MeTauioB. OOmue
¢usnueckue cBoiictBa MerauioB. CIulaBbl METaIOB. DJEKTPOXUMUYECKUH DSl HANpsDKEHUN
METAJIJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAJIOB (HATPHM, KaJIMH, KaIbIMH, MarHui, aTlOMHHHM,
LIUHK, XPOM, KeJe30, Me/Ib) U UX COCTUHEHUH.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCHEpUMEHTAJIHBIE METOJIbl U3YUEHHUsI BEILECTB M UX NPEBPAIICHUN: U3yUYEHUE KOJUIEKIIUU
«MeTanisl U CIUIaBbl», 00pa3lloB HEMETAIIJIOB, PEIIEHUE SKCIEPUMEHTANbHBIX 3a/lad, HaO/ll0IeHne U
OIKCaHME JIEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OIBITOB (B3aWMOJICHCTBHE THAPOKCHIA ATFOMUHHUS C
pacTBOpamMH KUCIJIOT U ILIeNI0Yel, KaYeCTBEHHbIE peaKIIM Ha KaTHOHBI METAJUIOB).

Pacuérnbie 3aaun.

Pacuétbl Macchl BelecTBa MM 00bEMaA Ira30B MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wik 00BEMY OJHOTO M3 YYacTBYIOUIMX B pEaKIMU BELIECTB, pacu€Thl Macchl (00BbEMa, KOIUYECTBA
BELIECTBA) MIPOJYKTOB PEAKIUH, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuUMHUA U KU3Hb. MeXIpeIMETHbIE CBS3H.

Ponp xumMum B 00ECTICUEHHM 3KOJOTHYECKOM, DHEPTEeTHUYECKON M THUIIEBON 0€30macHOCTH,
pa3BUTUN MeAULIMHBL. [IoHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUH.
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[IpencraBienust 00 0oOIMX HAYYHBIX MPHUHILMIAX MPOMBIIUICHHOTO IMOJyYEHUs Ba)KHEHIINX
BEILIECTB.

YenoBeK B MHpE BEUIECTB M MATEpUAIOB: BAXKHEHIIME CTPOUTENIbHBIE MaTepHUAIbI,
KOHCTPYKIIMOHHBIE ~MaTepualbl, KpacKd, CTEKJIO, KEepaMHKa, MaTepHalibl I 3JICKTPOHHKH,
HaHOMAaTepHalibl, OpraHM4YeCKHe U MUHEpaJIbHbIC yI00pEHHUSI.

XuUMHS U 3I0POBbE YEJIOBEKA: MPABUIIA UCIIOJIH30BAHUS JIEKAPCTBEHHBIX MIPENapaToB, MpaBuia
0€3011acHOT0 UCIIOIb30BAHMS MPENapaToB OBITOBOM XUMHUHU B TOBCEITHEBHOM JKHU3HH.

Peanuzanus MexXnpeaMeTHBIX CBSI3€H NpU M3yd4eHUHM OOIIel W HeOpraHudecko xumuu B 11
KJIacCe OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUH, TaK U
MOHSATUH, SBJISIOMIMXCA CUCTEMHBIMU ISl OTJEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mure ecTeCTBEHHO-HAy4YHbIE TMOHATHA: HAY4HbIH (DaKT, TUIOTE3a, 3aKOH, TCOPHS, aHAJIM3,
CUHTE3, KIacCHu(UKaIus, IePUOTUIHOCTb, HAOIIOIEHUE, IKCIICPUMEHT, MOJICTHPOBAHUE, H3MEPEHNE,
SIBJICHHE.

®dusnka: marepusi, DHEPrus, macca, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOII,
PaMOaKTUBHOCTh, MOJIEKYJa, HHEPreTHUECKUU YpOBEHb, BEILIECTBO, Tell0, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, PU3NICCKUE BEIIMIMHBI U CIUHUIBI UX H3MEPEHUS, CKOPOCTD.

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

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IBI, TOJIE3HBIE HCKOMIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorusi: XUMHYECKas MPOMBIIUIEHHOCTb, METAJUIYPrusi, MPOU3BOJICTBO CTPOUTEIHHBIX
MaTepUajoB, CETbCKOX03IMCTBEHHOE IPOU3BOJICTBO, MUIIEBAs TIPOMBILIUIEHHOCTD, (hapMalleBTUYECKast
MIPOMBIIIIJICHHOCTh, MPOU3BOACTBO KOCMETMUYECKHX IPEnapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTrepuaioB, 3JEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

IIpakTHYeckoe 3aHATHE: COCTABIICHUE JOKJIAJ0B U NMPE3CHTALINI 110 TeMe

CamocrosiTesibHAsA padoTa: HANKMCAaHUE YPABHEHUI XUMHUYECKHMX PpEaKIUH, COCTaBIICHUE
OTIOPHOTO KOHCTEKTa, «Kitacchl HeOpraHnYecKnXx COoeMHEHHM. ['eHeTnueckast CBsi3b MEXIy Kiiaccamu
HEOPraHUYECKUX COCANHEHUI» - PEIICHHE YIPaKHEHUI

@opMBbI TEKYIIEr0 KOHTPOJIA MO TeMe: YCTHBIN Ompoc, pemieHHe 3aaay, KOHTPOJIbHAasi
padora, aHAJIM3 CUTYALHIA.

Bomnpocel 1J151 NOATOTOBKH K TeKYIIell aTTeCTAllUM M0 TeMe:

KucnoTs! Kak 31eKTPOIUTHI, UX KIacCU(UKALNS MO PA3TUYHBIM MPU3HAKAM.
XUMHYECKUE CBOMCTBA KUCIIOT B CBETE TEOPUU DIECKTPOIUTUUECKON TUCCOIUAIUH.
OcHoBHbIE CTIOCOOBI MTOTYYEHHS KUCIIOTHI.

OcHOBaHUS Kak 3JIEKTPOJIUTHI, MX KJIaCCU(PHUKALIUSA 110 PA3TUIHBIM MTPU3HAKAM.
XHWMHUYECKUE CBOMCTBA OCHOBAaHUH B CBETE TEOPUH DIEKTPOIUTUUECKON JTUCCOLINAIIH.
OcHoBHbIE CTIOCOOBI MOIY4YEHHUS] OCHOBAHUH.

Comnu kak snekrponutbl. Conu cpefHue, KUCIble U OCHOBHBIE.

XHUMUYECKH CBOKCTBA COJIEN B CBETE TEOPHUH ICKTPOJIUTHUECKON TUCCOLIMAIUH.
CriocoObI mosryyeHust comneil.

Oxkcuapl. Knaccuduxarus okcumos.

. XMMHUYECKHE CBOMCTBA OKCUIOB.

CriocoObl TTOTy4eHHST OKCHUIOB.

I'eneTnueckas CBsSI3b MEXKIYy KJIaCCAaMH HEOPTaHUYECKUX COECTMHEHUM.
Oco0EeHHOCTH CTPOCHHS aTOMOB U KPHUCTAJIJIOB.

DuU3NYECKUE CBOKCTBA METAJIJIOB.

Kiaccudukanus MeTaioB o pa3InyHbIM IPU3HAKAM.

. XMMUYECKUE CBOMCTBA METAJLIIOB.

DJIEKTPOXUMUYECKUH P HAIPSKEHUI METaJJIOB.

19. OOmwme crnocoObl monydenuss meramioB. Ilonarue o meramnypruu. [lupomerammyprus,
TUAPOMETALUTYPIUs U 3JIEKTPOMETAILTYPIHSL.

LCoNoOARWNE

PRERPRERPRERRREE
N~ WNEO
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Mertoauyeckue ykasaHus AJ1s 00y4ar0IUXcs 110 0CBOCHUIO M CIUIIIHHBI

VYcnemHoe ocBoeHHE y4eOHOW MUCIMILIMHBI MPENoiaraeT aKTHUBHOE, TBOPUYECKOE Y4acTHe
oOyyarolerocss Ha BCEX OJTallax €€ OCBOEHHUS IIyTeM I[IJJaHOMEpPHOW, IOBCEIHEBHOW pabOTHI.
OOyuaromumiicss 00s3aH MOcCemaTh JIGKIMA M MPAKTHYECKUE 3aHATUS, IOJydaThb KOHCYJIbTAllUU
IIPEIo1aBaTels U BBIIOIHATh CAMOCTOSTENIbHYIO PaloTy.

Breibop meTomoB u cpeactB oOyueHHs, 0Opa30BaTENBbHBIX TEXHOJIOTMH OCYIIECTBISETCS
IIpernojiaBaTesieM MCXOAs M3 HEOOXOJUMOCTH JIOCTHMKEHUs OOy4arolMMUCS IUIaHUPYEMBIX
pe3yJIbTaTOB OCBOEHHUSI JHUCLUIUIMHBI, a TaKK€ C Y4YETOM MHAMBHUIYAJIbHBIX BO3MOXKHOCTEH
o0yyJaroImuxcs U3 4YUciIa MHBAINIOB U JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 370POBBSI.

Opranu3anus y4eOHOTO Tpolecca MpeaycCMaTpuBacT NPUMEHEHHE HMHHOBALIMOHHBIX (GOpM
YUeOHBIX 3aHATUH, Pa3BUBAIOIIMX y OOYYaIOLIUMXCS HABBIKM KOMAaHIHOM pabOThl, MEXIMYHOCTHOM
KOMMYHMKAIUM, MPUHITHUS pPEIICHUHM, JUAEPCKUE KadecTBa (BKJIIOYas, IpPH HEOOXOIMMOCTH,
IIPOBE/IEHNE UHTEPAKTUBHBIX JICKIU).

W3yueHne AMCUUIUIMHBI CIEAyeT HauMHATh C MPOPaOOTKH HACTOSIIEH paboueil mporpammel,
METOAMYECKUX YKa3aHUH M pa3paboTOK, yKa3aHHBIX B IpOrpaMMme, 0c000€ BHUMAaHUE YIEIUTh LEISIM,
3aJla4aM, CTPYKTYpPE U COJAEPKAHUIO AUCLUILIIUHBL.

I'maBHOM 3ajadeld KakIOM JIEKLUUU SABIIAETCA PACKPBITUE CYIIHOCTH TEMbl MU aHAIU3 €€
OCHOBHBIX ToiokeHuM. CoaepikaHue JIEKIUN OmpenesseTcss HacTosuel pabodeil mporpammoit
JUCLUILINHBL.

Jlexkuuu — 3TO CHUCTEMaTHMYECKOE YCTHOE U3JI0KeHue y4yeOHoro warepuana. Ha Hux
o0yyJaroIuiicsi MoTy4aeT OCHOBHOH 00beM HH(pOpPMALMU MO Kaxa0i KOHKpeTHOH Teme. Jlekiuu
OOBIYHO HOCAT NPOOJNEMHBIM XapakTep H HaleJeHbl Ha OCBEUICHHE Haumboyiee TPYIHBIX |
JMCKYCCHOHHBIX BOIIPOCOB, KPOME TOIO OHH CIOCOOCTBYIOT (DOPMHUPOBAHHMIO y OOYUarOIIMXCS
HaBBIKOB CAMOCTOSITEIILHOM pabOThI C HAYYHOH JIUTEPATYPOH.

[Tpennonaraercsi, 4ro oOydarouiyecs NPUXOAAT Ha JIEKLUUH, NpPEABapUTENbHO MpopadoTas
COOTBETCTBYIOIIMN Yy4YeOHBIH MaTepuall MO0 HCTOYHUKAM, PEKOMEHJyeMbIM mporpammoin. Yacto
o0yJaroImuMcsi TPYZIHO pa3o0paTbcs C JAUCKYCCHOHHBIMH BOINPOCAaMH, J1aTh OJIHO3HAYHBIA OTBET.
[IpenogaBaTens, cpaBHUBAsI pa3jMyYHble TOUKHM 3pEHUS, M3JIaraeT CBOM B3IVIAJ M HallEIMBAaeT UX Ha
JAJIBHENIINE MCCIENOBAaHUSA M TOUCK HayudHbIX pemeHuil. [lociie nexkumm KemaTeslbHO BEYEpOM
nepeynuTaTb M 3aKpeNHTh IMOJY4YeHHYI HHpopMainuio, Toraa 3(@EeKTUBHOCTh €€ YCBOEHUs
3HaYUTENbHO Bo3pacTaeT. llpum paboTe ¢ KOHCIEKTOM JIEKIUM HEOOXOIMMO OTMETHTh MaTepuall,
KOTOPBIM BBI3BIBAET 3aTPYAHEHUS AJI MOHUMAaHMS, MONBITaThCS HAUTH OTBETHI HAa 3aTPYAHUTEIbHBIE
BOIMPOCHI, UCHOJB3Ys MpeJlaraeMyro JIUTepaTypy. Eciau caMocTosTeIbHO HE YAaIoch pa3o0paThes B
Matepuaie, chopMyIHpyiTe BOIIPOCHl U 00paTUTECH 3a MOMOUIBIO K MPETOAaBaTEelIIoO.

[lenpl0 MPaKTMYECKUX 3aHATUH SBISETCS NPOBEPKAa YPOBHSA IMOHMMAHUS OOYYaroIIUMUCS
BOIIPOCOB, PaCCMOTPEHHBIX Ha JIEKIUSAX M B y4eOHOW JMTEparype, CTENEHH M KayecTBa YCBOEHUS
MaTepuasa; IpPUMEHEHUE TEOPETUUECKUX 3HAHUI B PeaJbHOU MTPAKTUKE PEIIECHUS 3a/1a4; BOCIIOJIHEHNE
MpoOeIoB B MPOWJIEHHOW TEOPEeTUYECKOM YacTH Kypca W OKa3aHHs IOMOIIM B €ro OCBOEHUHU.
[IpakTHueckue 3aHATHS B pPAaBHOM Mepe HamNpaBiI€Hbl Ha COBEPIICHCTBOBAHWE HWHAMBMYAIbHBIX
HABBIKOB PEILIEHUS TEOPETHUUECKUX W MPHUKIAIHBIX 3a/lad, BHIPAOOTKY HaBBIKOB MHTEJUIEKTYalbHON
paboThl, a TakXke BeleHUs AUCKyccuil. KOHKpeTHbIe MpOMOpIUN pa3HbIX BUAOB padOTHl B IpyIIe, a
TaK)Xe CIIOCOObI MX OLIEHKH OIpPeNESIOTCS MperoiaBaTeieM, BEyIUM 3aHATHUS.

Ha npaktuyeckux 3aHATHSX MOJ PYKOBOACTBOM IpemnojaBareis o0ydaromuecs 00CyXIaroT
JMCKYCCUOHHBIE BOIIPOCHI, OTBEYAIOT Ha BOMNPOCHI TECTOB, 3aKpeIlisii MNPUOOpPETEHHbIE 3HAHMS,
BBINIOJHAIOT NPAKTHUUECKHUE 3aJaHus W T.I. /s ycnemHoro npoBeneHUs MPaKTHYECKOIO 3aHATHUS
oOyuarolemycs ciaeiyeT TIATeNbHO MOATOTOBUTHCS.

OcHOBHOW (OpPMOH MOATOTOBKM OOYYAIOIIUXCA K MPAKTUYECKUM 3aHATHUAM SIBIISETCS
caMocCTosiTeNIbHAas paboTa C y4eOHO-METOAMYECKMMU MaTepuallaMHi, HaydyHOW JIMTEpaTypoi,
CTaTUCTUYECKUMHU JAHHBIMU U T.II.

N3yunB KOHKPETHYIO TeMy, OOYJaroIIUiCcs MOXKET ONPEICINTh, HACKOJIBKO XOPOIIO OH B HEl
pazoOpaics. Ecnu kakue-To MOMEHTBI OCTalUCh HEMOHSATHBIMHU, I1€1€COO0Pa3HO COCTaBUTH CIUCOK
BOIIPOCOB M HA 3aHATHH 33JaTh UX NpenojasaTeinto. [IpakTnyeckue 3aHATUSA IPENOCTABIAIOT CTYIEHTY
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BO3MOYKHOCTb TBOPYECKHM PACKPBITHCS, NPOSIBUTh MHULMATHBY W pa3BUTh HABBIKM ITyOJIWYHOIO
BEJICHUS AUCKYCCUI U OOLIEHHsI, CHOPMHUPOBATH OIPE/ICIICHHBIC HABBIKM M YMEHUS | T.II.

CamocrosTenbHas pabdoTa CTYJEHTOB BKJIIOYAeT B €O BBINOJIHEHUE pPa3IMYHOIO poja
3ajaHuii (M3y4eHue y4yeOHOW W HaydyHOW JHUTEpaTyphl, MAaTEpUATOB JIEKIHH, CHCTEMAaTHU3AILUIO
IIPOYUTAHHOI'O MaTepHaja, MOATOTOBKY KOHTPOJIBHOM palOoThbl, pelleHue 3ajad M T.I.), KOTOpble
OpPHEHTUPOBaHBI Ha OoJiee rIy0oKoe yCBOCHHE MaTepHralia u3y4aeMoi JucIUIIuHbL. [1o kakaoi Teme
yueOHOI JUCHMIUIMHBI IIpernojaBaTenb IpeansaraeT oOydyarolMMCs IepeueHb 3aJaHuil s
CaMOCTOSITENIbHONW  paboTBHI. CamocrosrenbHas pabora 1o y4yeOHOM JUCHUIUIMHE MOXKET
OCYILLIECTBIIATHCS B pasjiMyHbIX (hopMax (Harpumep, NOArOTOBKA JOKJIAN0B; HallMcaHUe pedepaTos;
[IOArOTOBKA U 3alIUTa UHAUBUAYAIBHOIO IPOEKTA; PYTHE).

K BbImonHeHUIO 3aJaHuil JUIsI CaMOCTOSATENbHON paboThl NPEABABISIIOTCS CIELYyIOLINe
TpeOOBaHUS: 3aJaHMs JOJDKHBI HCIOIHATHCS CAMOCTOATENBHO JIMOO TPYNIONH U MPEACTABIATHCS B
YCTaHOBJIEHHBIH CPOK, a TAK)K€ COOTBETCTBOBATH YCTAHOBJIEHHBIM TPEOOBAHUAM 110 0(OPMIIEHUIO.

Kaxnyro Henemo pekoMeHyeTCsl OTBOAUTD BpPEeMsl [UIsl IIOBTOPEHUS MPOMACHHOIO Marepuaia,
IIPOBEPSS CBOM 3HAHMS, YMEHMS U HaBBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

PesynbraToMm caMocTOsSTENPHOW pPAa0OTHI JODKHO CTaTh (OPMHUpPOBaHHE Yy OOydaromerocs
OIIpECICHHBIX 3HAHUI, YMEHUM, KOMIIETCHIIUH.

Cucrema OIIEHKM KayecTBa OCBOEHHUS y4e€OHOW NUCUUIUIMHBI BKJIIOYAET TEKYLIUH KOHTPOJIb
YCIIEBAEMOCTH, IPOMEKYTOUHYIO aTTECTALIHIO.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OOECIIEYMBAET OIICHWBAHUE XO0J1a OCBOCHHS JWCIHUILINHEI,
IIPOMEKYTOUHAsT aTTecTalUsl OOYYalOUIMXCS - OLEHMBAHHWE IPOMEXYTOUHBIX M OKOHYATEIbHBIX
pe3yabTaTOB OOYYEHHS IO TUCHUILIIAHE.

[Ipy mpoBeneHMH MPOMEXYTOUHOM aTrTecTaluu OOYYaroIIEerocs YUUTBIBAIOTCS PE3YJIbTAThI
TEKyIel aTTeCTalliy B TEYEHUE CEMECTpa.

[Tponienypa oneHMBaHUS PE3YJNbTaTOB OCBOEHUS y4eOHOW IUCHMIUIMHBI OCYIIECTBIISETCS Ha
ocHOBe JeicTByromero IlomoxkeHuss 00 opraHuM3alMM TEKYHIETO KOHTPOJS YCIIEBAEMOCTH U
MIPOMEKYTOUHOM aTTecTanuu oOyyaromuxcs Barl'y.

Hns mpuoOpeTeHusi TpeOyeMbIX 3HAHMM, YMEHHUM M BBICOKOM OILIEHKH TO AWCIUIUIMHE
o0yyaromumcsi He0OXOJMMO BBITIOJHSATH BCE BUJIbI pa00OT CBOEBPEMEHHO B TEUEHUE CEMECTpa.
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3. YCJIOBUS PEAJIMBAIIMU YYEFHOM JUCHUTIJINHBI
3.1. TpeboBaHMsA K MMHUMAJIBHOMY MaTEePHAJbHO-TEXHMYECKOMY 00ecnedyeHHI0
Peanuzamus mporpammbl y4eOHOM IUCHUIUIMHBI TpeOyeT Hanmuuusi ydeOHoro kabuHera:

€CTECTBEHHOHAYYHBIX JUCLUILIMH.

TexHuueckue cpeacTBa 00y4eHUS:

— pabouune Mecta 00yJarouuxcs;

— pabouee MecTO Mpero1aBaTes;

—  ydeOHas JOCKa;

—  MYJIbTUMEIUNHBIN IIPOEKTOD;

—  DJKpaH;

—  IIEpCOHAIBHBIA KOMIIBIOTED.

[IporpamMmmMHoe obecrieueHue:

—  Windows Professional,

—  Office Professional Plus.

3.2. UudopmanuonHoe odecriedenne 00yueHus

Ilepeyenb pexkoMeHAyeMbIX Y4eOHbIX W3/JAaHUI, JAONOJHHUTEJNbHOH JIMTEPaTyphbl,
HNuTepHeT-pecypcoB.

OcHoBHas UTeparypa:

1. Ta6puensH, O. C. Xumus. 10 xnacc: 6a30Bbiii ypoBeHb: yueOnuk / O. C. ['abpuensn. —
10-e u3x., ctep. — Mocksa: IIpocBemenue, 2022. — 191 c¢. — ISBN 978-5-09-088177-7. — Tekcr:
AIEKTPOHHBIH // Jlanb: AJIEKTPOHHO-OMOIMOTESTHAS CUCTEeMA. — URL:
https://e.lanbook.com/book/334895 (narta obOpamenus: 04.03.2024). — Pexum gocTyma: Ajs aBTOpU3.
noJip30Baresiei (1ara oopamenws: 29.08.2023).

2. Tabpuensn, O. C. Xumus: 11 knacc: 6a30Bblid ypoBeHs: yuebnuk / O. C. ['aGpuensn. —
9-e u3n., crep. — Mocksa: Ilpocsemenne, 2022. — 223 ¢. — ISBN 978-5-09-088256-9. — Tekcr:
3JIEKTPOHHBIH // Jlans: 3JIEKTPOHHO-OMOIMOTEeYHAs cucTtema. — URL:
https://e.lanbook.com/book/334907 (nara obparenus: 29.08.2023).

JononHuTenpHas tuTeparypa:

1. O6mas xumwus. IlpakTukym: ydeOHOe mocoOue A cperHero mnpodeccuOHAIBLHOIO
oOpaszoBanus / H. JI. 'nmunka; non penakuueit B. A. [lonkosa, A. B. ba6kosa, O. B. HectepoBoil. —
Mocksa: WM3natensctBo IOpaiit, 2022. — 248 c. — (IIpodeccuonanbHoe obOpa3zoBaHue). —
ISBN 978-5-534-09180-9. — Tekcrt: anekTponHbIii / O6pa3oBarenpHas miatdopma FOpaiit [caliT]. —
URL: https://urait.ru/bcode/507799 (nara oopamenus: 29.08.2023)

2. Hukonbckuii, A. b. Xumus: y4eOHWK W MPAKTHKYM JUIS CPEIHEr0 MpodecCHOHAIBHOTO

obpazoBanusi /| A.b. Hukonbckuii, A.B. CyBopoB. — 2-¢ wu3n.,, mepepad. u mom. — Mocksa:
NznarensctBo FOpaiit, 2023. — 507 ¢. — (IIpodeccronanbroe obpazoBanue). — ISBN 978-5-534-
01209-5. — Texkct: anekrponHslid // OOpa3zoBatenpHas miardopma FOpaiit [caiir]. — URL:

https://urait.ru/bcode/513537 (mara obparmenus: 29.08.2023).

CnpaBouHo-0ubauorpaduyeckue u nepuoguvdecKne U3IaHus

1. Xumuyeckue 3JieMEeHTbI: SHIMKIONEINYECKUN clloBaph: yueOHoe nocodue / B. B. Jlynun
[u nap.; wnHayunsli pemaktop H. B. Hlenemunal; Xumuueckuili Qaxynbrer MOCKOBCKOTO
rocyJapCTBEHHOr0 YHUBEpcHuTeTa. - MockBa: Dnuuknonenus, 2019. - 382 ¢

Ilepeyenb pecypcoB HHGPOPMANUMOHHO-TEJIEKOMMYHUKANMOHHON ceTn «UHTEpHETY,
HEeO0XO0AUMBIX JIs1 0CBOCHMS IV CHUNITTHHBI

1. Tlopran auctanmmonHoro oOyueHus Batl'yY [Onextponnsiii pecypc] /-Pexum gocryna: -
https://e.vyatsu.ru
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https://urait.ru/bcode/507799
https://urait.ru/bcode/513537
https://e.vyatsu.ru/

2. Pasmen odumumansHoro caiita Batl'Y, comepkammii omucaHue 00pa3oBaTelbHOU
nporpaMMmbl  [OnekTpoHHBIH  pecypc]  /-Pexum  mocryma: https://www.vyatsu.ru/nash-
universitet/obrazovatelnaya-deyatel-nost/kolledzh/21-02-19-zemleustroystvo.html

3. Jluunbpli kabuHeT cTyneHTa Ha odummanbHOM caiite Barl'V [DnexkTponHbIl pecypc] /-
Pexxum nocryna: http://student.vyatsu.ru

IlepeyeHb JJIEKTPOHHO-OMOJMOTEYHBIX cHCTeM (pecypcoB) HM 0a3 [JaHHBIX JIJIA
CaMOCTOSITEIbHOM PadoThI

Hcnonb3yembie CTOPOHHHE JIEKTPOHHBIE OuOrnoTeunbie cuctemsbl (DBC):
ObC «Hayunas anekrponnas oudnuoreka eLIBRARY» (http://elibrary.ru/defaultx.asp)
OBC «M3parenscrsa Jlaupy (http://e.lanbook.com/)
DBC «YuuBepcurerckas oudanoreka online» (www.biblioclub.ru)
3BC «HOPAWT» (http://urait.ru)
OBC «Axanemus» (http://www.academia-moscow.ru/elibrary/)

6. [ocynapctBenHas oOpa3oBareibHas IuiaThopma «Poccuiickas AJIEKTPOHHAs —IIIKOJIA»
(http://resh.edu.ru/subject/)

7. bubnnoreka «MOCKOBCKO# a5teKTpoHHO# 1Kok (http://uchebnik.mos.ru/catalogue)

agbrwbdE

Hepeqeﬂb I/lH(l)OpMaIII/IOHHLIX TeXHOJIOFI/Iﬁ, HUCII0JIB3YyEMBIX nmpu OCYHIECTBJICHUU
00pa30BaTeJIBLHOIO Mpolecca Mo AMCHUIUINHE, BKJIKYas NepevyeHb MPOrPaMMHOro odecredyeHust
n I/IH(l)OpMaIII/IOHHI)IX ClIPpaBOYHBIX CUCTEM

— Windows Professional;

— Office Professional Plus.
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4 KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHMS YUEBHOM JUCHUILIMHBI

B XOJIE IPOMEXYTOUYHOM ATTECTAIIAHA

Pe3yabTarnl 00yyeHus

@®opMbI U MeTO/IbI KOHTPOJIS 1JIAl
OLIEHKM Pe3yJIbTATOB 00y4YeHusl

IIpenmeTHble 00pa3oBaTe/ibHbIE PE3YJbTATHI:

—  cOpMUPOBAHHOCTHh MPEJCTABICHUN: O XHUMHUYECKON
COCTABJISIFOLLEH €CTECTBEHHOHAYYHOM KAapTUHBI MHUpa, POJIU
XUMHUHM B TO3HAHUM SBICHUU NPUPOIBI, B (OPMHUPOBAHUU
MBILIUICHUSI U KYJIbTYPHl JUYHOCTH, €€ (DYHKIMOHAIbHON
TPaMOTHOCTH, HEOOXOMMMOM [UIsl PEIICHUS TPAKTHUYECKUX
3a]a4 U 3KOJOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cperie;

—  BJAQJACHUE CHUCTEMOW XUMHYECKHUX 3HAHHM, KOTOpasd
BKJIIOUAET: OCHOBOINOJATalolue MOHITHS (XUMHUYECKHIA
JJIEMEHT, aToOM, 3JEKTpOHHas 00OJoYKa aroma, s-, p-, d-
JJIEKTPOHHBIE  OpOWTAaIM  aTOMOB, HMOH,  MOJEKYyIa,
BaJICHTHOCTb, JIEKTPOOTPHUIATEILHOCTD, CTENIEHb OKUCIICHHS,
XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
0o0beM, YITIEpONHBIA CKeleT, (YHKIMOHAIbHAS TpyIa,
paaukan, UM30MepHus, M30MEpbl, TOMOJIOTMYECKUH P,
TOMOJIOTH, YIJIEBOJOPOJIbl, KUCIOPOJA- W a30TCOJAEpKaIUe
COEIMHEHUS, OMOJIOrMYECKH aKTUBHbBIC BellecTBa (YIieBOIbI,
JKUPBI, O€JIKH), MOHOMEp, TIOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHMS,  KPUCTALNIMYECKAs
pemieTka, THUMBI XUMHUYECKUX PEaKIUui (OKHCIUTEIHHO-
BOCCTAHOBUTEJbHBIE, HK30-U HHAOTEPMUYECKUE, PEAKIUU
MOHHOTO OOMEHa), pacTBOP, DJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS U CCOIUAINS, OKHUCJIUTEb,
BOCCTAaHOBUTEIb, CKOPOCTH XUMUYECKON peakiuu,
XUMHYECKOE paBHOBECHE), TEOPHH M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHUSI OpraHnueckux BemiecTB A.M.
byrnepoBa, Teopusi 3JIEKTPOIUTHYECKON  IUCCOLIMAIINH,
nepuoanueckuil 3akoH JI.M1. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHI SI3BIK XHUMHUH,
(dakToMOTUYECKHEe  CBEICHHMsI O  CBOWCTBAaX, COCTaBe,
MOJIYYCHUH ¢ 0O€301acHOM HCIOJIb30BAHUHM  BAKHEUIIIUX
HEOPTraHMYECKUX ¢ OpPraHWYEeCKHX BEHIECTB B OBITY W
MPaKTUYECKON JIeATETLHOCTH YEJIOBEKA;

—  c(opMUPOBAaHHOCTh YMEHUU BBISBISATH XapaKTEPHBIC
MPU3HAKKH W B3aUMOCBSI3b HM3YyUYCHHBIX TOHSATHH, MPUMEHSITH
COOTBETCTBYIOIIME TOHSATUS MPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPTraHWYECKMX W OPraHMYECKUX BEIIECTB U HUX
MIPEBPAILCHH; BBISBIIATh B3AUMOCBSI3b XUMUYECKUX 3HAHUM C

MOHATUSMHA u MPECTaBICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;
—  cpopMUPOBAHHOCTH YMEHHI HCIIOJIb30BATh

HAaUMEHOBAHMS XHMUYECKUX COCOMHEHHH MEKIYyHapOIHOTO
COH03a TEOPETUYECKOU U IMPUKIAAHOW XMMUU U TPUBUAIBHBIE
Ha3BaHUs  BaXHEHIIMX  BEIIECTB  (ITWUJIEH,  AlLETHIIEH,
rIMHepuH,  (GeHon, ¢dopManbAerH, YKCYCHas KHCIOTa,

JudbdepeHnmpoBaHHbIli 3a4eT B
bopme:

- YCTHOTO oIpoca

- BBITIOJTHEHUS.  MTPAKTHIECKHUX
3aJaHUuN
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TJIMUMH, YrapHbIi ra3, YIJEKUCIbIA Ta3, aMMHUaK, rauieHas
W3BECTh, HETalleHass W3BECTh, NMUTHEBAas cola W JPYTHX),
COCTaBIATh (POPMYJIBI HEOPraHUYECKHMX ¢ OPraHUYECKUX
BEIIIECTB, YPaBHEHUS XUMHYECKUX PEAKIUH, OOBSICHATH HX
CMBICJI; TIOATBEPKJATh XapaKTEpHbIE XMMHYECKUE CBOMCTBA
BEIIIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMU U 3aMUCIMU
YPaBHEHUN XUMUYECKUX PEAKLUH;

—  cpopMUPOBAHHOCTH yMEHUH yCTaHaBJIUBATh
MPUHAJIC)KHOCTh M3YYEHHBIX HEOPraHUYECKUX u
OPraHUYECKHX BEUIECTB K OMPEAEIEHHBIM KJIaccaM U rpynnam
COCJIMHEHUH, XapaKTepU30BaTh HMX COCTaB M BaKHEHUIINE
CBOMCTBA; ONpPEAENATh  BUABI  XMMHYECKHX  CBSI3EH
(koBasIcHTHAs, MOHHAs, METAJUIMYECKAsi, BOJOPOJIHAS), THIIBI
KPUCTATMYECKUX PEIICTOK BEIIeCTB; KiIacCU(DHUIMPOBATH
XUMHYECKUE PEAKIIUH;

—  BJIQJICHUE OCHOBHBIMM METOJAaMU HAay4YHOTO MO3HAHUs
BEUIECTB U XMMUYECKHUX SIBICHUN (HaOIIOAEeHNE, U3MEPEHUE,
SKCTIIEPUMEHT, MOJICITMPOBAHHUE);

—  cpOpMHUPOBAHHOCTh YMEHUU MPOBOJUTH PACUETHl IO
XUMUYECKUM (OpMyJiaM U YPAaBHEHHSIM XUMUYECKUX PEAKIUH
C WCIIOJIb30BaHUEM (PU3UYECKHUX BEIIMYMH, XapaKTEPU3YIOLIUX
BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: MAacChl, OOBeMa
(HOpManbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA;
HCIIOJIH30BaTh CUCTEMHBIC XUMHUECKUE 3HAHUS YISl TPUHSATUS
pEelIeHNIl B KOHKPETHBIX KU3HEHHBIX CUTYyaIUsAX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

—  c(hopMUPOBAaHHOCTh YMEHHI TUIAHUPOBATH W BBHIMOJIHATH
XUMUYECKUM JKCIEPUMEHT (MIpPEBpalleHUs] OpPTraHUYECKUX
BEILIECTB MPU HArpEBaHUM, MOJYYEHUE STHICHA U H3Y4YCHUE
€ro CBOMCTB, KayeCTBEHHbIE pEAaKIUMU Ha aJbJCTH]BbI,
KpaxMmaj, YKCYCHYIO KHCIOTY;, JeHaTypanus O€JIKOB TMpH
HarpeBaHUU, I[BETHbIC PEaKIUU OENKOB; MPOBOIUTH PEAKIIHH
MOHHOTO OOMEHa, OMpeAeNsITh CpeAy BOIHBIX PACTBOPOB,
KaueCTBEHHBIE PEaKIMK Ha cynbdar-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KaTHOH aMMOHMS; PEIIaTh SKCIEPUMEHTAIbHbBIC
3agaun nmo TemMam "Metamiel"  u "Hemertamnsl") B
COOTBETCTBUU C TPaBWIAMH TEXHHKH O€30MaCHOCTH TPH

oOpatieHun c BELIECTBAMHU u 1a00paTOPHBIM
00opy/i0BaHUEM; MPEACTABIATh PE3YIbTaThl XUMHUYECKOTO
IKCIIEPUMEHTA B ¢bopme 3aMMcu ypaBHEHUI

COOTBETCTBYIOIIMX peakuuid ¥ (popMynIHpoBaTh BBIBOABI Ha
OCHOBE ITHUX PE3YyJIbTATOB;

—  c¢(hOpMUPOBAHHOCTb YMEHMUS aHAJIM3UPOBATh
XUMHUYECKYI0 HMH(pOpMallMI0, TMOJy4aeMyl0 M3  Pa3HbIX
UCTOYHHUKOB  (CpeicTB  MaccoBoil  MHpoOpMaluu, CeTb
WnTepHer u npyrue);

—  c(hopMUPOBAaHHOCTh YMEHUW  COOJIIOJATh  TpaBHIIA
HKOJIOTHYECKU IeJIeCO00pa3HOr0 TMOBEACHHS B OBITY H
TPYAOBOM JAEATEIBHOCTH B LENAX COXPAHEHHUA CBOETO
370pOBbSl M OKpPYXKAlOLEHd IPUPOJHON Cpelpbl; YYUTHIBATh
OMMACHOCTb  BO3JCHUCTBHA  HAa  )KMBBIC OpPTraHHU3MBI
ONPEACICHHBIX BEIIECTB, MOHMMAsl CMBICI  [OKA3aTels
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IIPEACIBHON JOIYCTUMOM KOHLIEHTpALUu;

— a8 oOydaroluXcsli ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU
3I0pOBBS: CPOPMUPOBAHHOCTH YMEHUS IPUMEHSTH 3HAHUA 00
OCHOBHBIX JIOCTYIIHBIX METOJaX II03HAaHHUSA BEUIECTB U
XUMUYECKUX SIBJICHUH;

— s CIeNmbIX W CJa0OBUAAIIMX  OOYYaroIIMXCS:
c(OPMHPOBAHHOCTh ~ YMEHHS  HCIOJIB30BaTh  peibedHO
TOYECUHYIO cucTeMy oOo3HaueHuid JI. bpaiins s 3amucu
XUMHUYECKHUX (POPMYIL
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