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1. HIACHIOPT PABOYEM ITPOI'PAMMBI YYEFHOHM JUCHHUILINHBI
OV 12 «Xumusp»

1.1. O6s1acTh NpuMeHeHus1 padoveil MPOrpaMmbl

Pabowast nmporpamma y4eOHOW AMCIUILTAHBI SIBIISIETCS YacThIO MPOTPAMMEI
NOJrOTOBKH  CICIMAINCTOB CpeAHero 3BeHa B coorBerctBuM ¢  DPIOC
cunermansHocTH CITO 10.02.05 OGecnieuenne uHpOpMaMOHHOW O€30MacCHOCTH
aBTOMATH3MPOBAHHBIX CHCTEM

1.2. MecTto yueOHOH nucuuiiniabl B cTpykrype IHIICC3:
JucuunnuHa siBnsieTcs 0a30BOM M BXOJUT B LMK 00II€00pa3oBaTeIbHOM
MOJTOTOBKH.

1.3. Heaum wm 3agaum  y4eOHOI AMCHUIUVIMHBI — TpPe0OOBAHUA K
pe3yabTaTaM OCBOCHMS Y4eOHOM IUCHUIINHBI:
Heabro peanusanuu padodeil mporpammsbl siBjasiercss - DopmupoBaHue y

CTYAEHTOB IPEIACTABICHHUS O XUMHYECKOW COCTABIISIONIEN E€CTECTBEHHOHAYYHOMN
KapTHHBI MUPA KaK OCHOBBI IIPUHATHUS PEHICHUI B dKU3HEHHBIX ¥ MPOU3BOJICTBEHHBIX
CUTYalMSIX, OTBETCTBEHHOTO OBEJICHUS B IIPUPOJAHOM CpeETIE.

I'1aBHBIMY 321aYaMH peaju3alui NPOrpaMMbl SIBJISIOTCS:
1)chopMupoBaTh NOHMMAHUE 3aKOHOMEPHOCTEM MPOTEKaHWs XUMHUYECKUX
IPOLIECCOB U SBICHUM B OKPYXKAIOLIEH Cpese, LEIOCTHOM HAy4YHOW KapTUHBI MHUPA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HayK;
2)pa3BUTh YYEHMsI COCTaBIATh (POPMYJIbl HEOPTaHUYECKUX M OPraHMYECKHUX
BELIECTB, YPaBHEHHMS  XMMHUYECKUX  pEaKUUid, OOBACHATb HMX  CMBICI,
MHTEPIPETHPOBATh PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB;
3)chopmupoBathb HaBBIKH IPOBEICHMUS IPOCTEHIINX XUMHUYECKUX
HKCIEPUMEHTAIbHBIX HCCIENOBAaHUN C COOJIOJEHUEM IMpaBWil OE€30MaCHOTO
oOpallieHus1 ¢ BEIIeCTBaMU | JJAOOPaTOpPHBIM 000pYI0BaHUEM
4)pa3BUTh yMEHMs MCIOJIb30BaTh HMH(POPMALMIO XMMHUYECKOTO XapakTepa W3
Pa3IMYHBIX UCTOYHHUKOB,;

5) copmupoBaTh yMEHHs MTPOTHO3UPOBATH MOCIEACTBUS CBOEH JEATEIBHOCTH U
XUMHYECKHUX MPUPOTHBIX, OBITOBBIX U POU3BOACTBEHHBIX MTPOLIECCOB;

6) copmMupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTMIKEHMM XMMHUYECKON HayKd M
TEXHOJIOTMH JIsl pa3BUTHS COLIMATIBHOM U IPOU3BOJACTBEHHOM cep.
IInanupyembie pe3yJabTaThl 0CBOCHHA padoyeil MPOrpaMmabi:

OO0111e KOMMIETeHIINN:

OK.02 OcymiecTBisiTh MOUCK, AaHANU3 M HUHTEPIpETalui0 UH(GOpMaLuH,
HEOOXOMMOM I BBHIIOTHEHUS 3a7a4 Ipo(heCCUOHATLHON e TeIbHOCTH

OK.04 PaGorath B KOJUIEKTHBE U KOMaHje, 3 ()EKTUBHO B3aWMOJICHCTBOBATD C
KOJUIEraMH, PYKOBOJACTBOM, KJIMEHTAMHU

Ilnanupyemble MeTampeaIMeTHbIe Ppe3yJbTaTbl OCBOeHHMs paldouei
nporpammsl (MP):



B ywactu Tpya0BOro BOCIHMTAHUS:
- TOTOBHOCTb K TpPYJy, OCO3HAHUE LIEHHOCTU MAaCTEpPCTBA, TPYAOIIO0HE;

- TOTOBHOCTh K QKTHBHOM JEATECIBHOCTH TEXHOJOTMYECKOM H  COIMAJbHOM
HAMpPaBJIEHHOCTH, CIIOCOOHOCTh ~ MHMIIMUPOBATh, IJIAHUPOBATH u
CaMOCTOSITENILHO BBIOJHATD TAKYIO JEATENbHOCTD;

- HHTEpeC K pasinyHbIX cepaM npodeccuoHaIbHON AesTeILHOCTH,

OBnaneHue  yHUBEPCAJIbHBIMH y4E€OHBIMU

MO3HABATEIbHBIMU ICUCTBUSMU:

a) 0a3oBble JIOTHYECKHE JeHCTBHS:

CaMOCTOATENbHO (HOPMYITHPOBATH u aKTyaln3upoBaTh npobaemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBAThCOOTBETCTBCHHBIN MIPU3HAK WJIM OCHOBAHUS  JUIA
CpaBHEHMs,  KiaccuuKaluu 1 0000I1IeHNS
-OTIPEICNIATH IETN JICSITEIbHOCTH, 3a/1aBaTh ITApaMETPhl M KPUTEPHU UX JOCTHKCHUS;

- BBIABJIATH 3aKOHOMCPHOCTH M IPOTHUBOPCUHA B PACCMATPHUBACMBIX ABJICHUAX]

- BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTh, OLUEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISX,
OLICHUBATh PUCKH MTOCIICICTBUN JIESITEIbHOCTH;
- pa3BUBaTh KPEATHMBHOE MBINUICHUE MPU PEUICHUU
’KM3HEHHBIX Po0IIeM
6) 0a3oBbIe HCCIeI0BaTEIbCKHE NeHCTBUA:
- BIQJICTh HABBIKAMH YYEOHO-HCCIIENOBATENBCKON U MPOSKTHON NEATENHbHOCTH, HABBIKAMU
pazperenus mpooseM;
- BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTYaJIM3UPOBATh 3a/1auy, BbIJIBUTaTh
TUIIOTE3y €€ PEIEHHUS, HAXOAUTh apryMEHTHI JUIS OKA3aTebCTBA CBOMX YTBEPKICHMIA,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PECILICHUS,
- aHAJIM3UPOBATH IOJIYYCHHBIE B XOJI€ PEUICHUS 3aJaud PE3yJIbTaThl, KPUTUYECKH
OLICHUBATh UX JJOCTOBEPHOCTb, TPOTrHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBHUSIX
- yMETh TEPEHOCUTh 3HAHWS B TIO3HABATENBHYI0 U TPAKTUYECKYI0 00JacTH
KU3HEICATECILHOCTH;
- YMETh WHTETPUPOBATH3HAHUS M3 PA3HBIXIPEIMETHBIX 00JacTel;
- BBIIBUI'aTh HOBBIE MJICH, IPE/IaraTh OPUruHANBHBIEIOAXOAbl U PEILICHHUS;
- CIOCOOHOCTh MX MCITOJIB30BAHUS B ITO3HABATEIBHON U COIMAILHOM.

B 00651acTv IEHHOCTH HAYYHOT'O TO3HAHUS: CHOPMUPOBAHHOCTD MHUPOBO33PEHHUS,
COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO pa3BUTUSI HAYKH U OOIIECTBEHHOM
TIPAKTHKHM,0CHOBAHHOTO  Ha JAAIIOTe KYJIBTYp
CIOCOOCTBYIOIIETO OCO3HaHUE CBOErO MeCTa B MOJUKYJIbTYPHOM MUDE;

- COBEpLICHCTBOBAaHME S3bIKOBOM W YNTATEIIBCKOM KyJBTYpbl Kak CpEACTBa
B3aMMOJICHCTBUS MEK Y JIFOAbMH U MIO3HAHUS MUPA;

- OCO3HAHHE IEHHOCTU HAYYHOU NEATEIBHOCTH, TOTOBHOCTb  OCYILECTBIISITH
IIPOEKTHYIO U UCCIIEN0BATENIBCKYIO AEATENBHOCTh MHANBHUIYAIbHO U B IPYIIIIE;



OBJ'IaI[eHI/Ie YHUBCPCAJIIbHBIMHU y‘-Ie6HBIMI/I II03HaBaTCJIIbHBIMHU I[CﬁCTBPI?IMPII

B) padora ¢ nHopmanmeii:

- BJIQJICTh HaBbIKAMU TMOJTy4eHUs1 HPOPMAIIMU U3 UCTOYHUKOB Pa3HbIX  THUIIOB,
CaMOCTOSTENIbHO OCYILIECTBIIATh MOUCK, aHAIU3, CUCTEMATU3ALUI0 U MHTEPIPETALIHS
uH($OPMaLIMU PA3INYHBIX BUIOB U (HOPM MPEICTABICHHUS,

- CO37aBaTh TEKCTHI B Pa3MYHBIX (pOpMaTax c yueToM Ha3HAYeHUs MHPOpPMAIUH U
LIEJIEBOM ayJJUTOPHH, BEIOMpAsi ONITUMAJIbHYIO (pOpMY IIPEICTaBICHUS U
BU3yaJIN3alllY;

- OOCHUBATL JOCTOBCPHOCTH, JICTUTUMHOCTD

uH(popMaLuy, €€  COOTBETCTBHUE PaBOBBIM U MOPAJILHO-3THYECKUM
HOpPHaM;
- CTIOJIb30BAaTh  CpelICcTBa  HMH(OPMAIIMOHHBIX U KOMMYHHKAITHOHHBIX

TEXHOJIOTHH W pelleHHe KOTHUTHBHBIX W OPTaHMU3AIMOHHBIX 33724
c  cobOmoneHreM TpeOOBaHWUN PPrOHOMHUKH, TEXHUKH O€30MAacHOCTH ,TUTHEHBI,
pecypcocOepexeHusi, TPABOBBIX U ITUYECKUX HOPM, HOpM
uH(popMaIIMOHHON 0€30MacHOCTH;
- BIQJCTh HABBIKAMH PACTIO3HABAHKS W 3aIIUTHl HHOPMAIMHK, NHHOPMAIIMOHHOKH Oe30macHOCTH
NTUYHOCTH;
- TOTOBHOCTh K CAMOPA3BHUTHIO, CAMOCTOATEIHFHOCTUY CaMOOTIPEICIICHHUIO;

-OBJIaJICHUC HABBIKAMU y‘lC6HO-I/ICCJ'IGIIOBaTeJ'II)CKOI\;I, HpOGKTHOﬁ 1 COIMAIIbHON JCATCIbHOCTH,
OsBJaanenue YHHUBEPCAJIbHBIMA KOMMYHHUKATHBHBIMHA JeMCTBUSIMM

0) coBMeCTHas JeATEIbHOCTD:

- MOHUMAaTh | UCIIOJIb30BATh MPEUMYIIECTBA KOMAH/IHOKM ¥ MHAMBHUAYaIbHON
paboThI;

- NPUHUMATh LE€JIM COBMECTHOM [EATENbHOCTH, OPTaHU30BBIBATH M KOOPJAMHUPOBATH
JIEUCTBHA O €€ TOCTUKEHUS: COCTaBJATh IUIAH JEWUCTBUM, pPACHpeNesiaTh pOJIH €

y4€TOM MHEHUI yJaCTHUKOB 00CY:KaTh Pe3yabTaThl COBMECTHOM paboTHI;
- KOOPIMHUPOBATH H BBIOIHATH Pa0OTYy B YCIOBHUSAX PEANBHOIO, BUPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJEHCTBUS;

- OCYLIECTBJIATH NO3UTHBHOE CTPATETUYECKOE MIOBEJICHUE B Pa3IMYHBIX
CUTYaIUsX, TPOSBIATH TBOPUECTBO M BOOOpaXeHHeE, ObITh HHUIIMATUBHBIM

OBJiajieHNe YHUBEPCAJIbHBIMHU peryJsiTuBHbIMH

JAeUCTBUSAMM:

I') NpUHATHE Ce0S U APYTUX JIIOJEH:

- IPUHUMATh MOTUBBI U APTYMEHTBI JPYTUX JIIOJEH MPU aHAIN3E PE3YJIbTATOB JEATENbHOCTH;
-- IPU3HABATh CBOE MPABO U MPABO APYTUX JIFOJEH HA OIINOKH;

-- Pa3BUBATh CHOCOOHOCTb MOHMMATh MHP C MO3ULMU APYTOTO YETOBEKA;

B o0J1acTH 3K0710rH4€CKOro BOCIIUTAHMSA

- c(hopMUPOBAHHOCTb HKOJOTMYECKOH KyJbTYpbl, MOHUMAHHE BIMSHUS COLMAIBHO-
HKOHOMHUYECKHX NIPOLECCOB HA COCTOSHUE IPUPOJHON U COLMAIBHOW CpEllbl, OCO3HAHUE
r7100a71bHOT0 XapaKTepa IKOJIOTUYECKUX MPOOIIeM;

- IUIAHUPOBAHUE U OCYIIECTBICHUE JCUCTBUN B OKPYKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS
LeJIe YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

AKTMBHOE HENPUATHE NEWCTBUH, NPUHOCAIINX BPEL



OKpYyXkarIel cpene;

YMCHHUC IMPOrHO3UPOBATH HC6J'IaI‘0HpI/IHTHLIC 9KOJOIr'M4YC€CKUe IMOCJICACTBUA

HpeNPUHIMACMBIX ICUCTBUM, IPEOTBPAIATh UX;

paCliupC€HUE  OIbiTa ACATCIbHOCTU JKOJIOTUYECKOM HaIpaBJICHHOCTH OBJIaJICHHUC

HaBbIKaMH y‘l€6HO-HCCHCHOBaTCHBCKOI>'I,HpOCKTHOﬁ )41 COHHaHLHOﬁ ACATCIIbHOCTH,

Ilnanupyemble  mpeaMeTHble  pe3yJbTAaThbl  OCBOEHHSI  palouyei

nporpamMmsl 1Jis1 6a30Boro ypousi uzy4uenus (I1P0):

B pesyabTare ocBOeHUsI Y4eOHOIO mMpeAMeTa BBIMYCKHHUK Ha 0a30BOM

YPOBHE HAYUYMTCH:

- BJIAaAeTb  CHCTEMOM  XMMHYECKMX  3HAHUH, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOIINE MOHATUS (XUMUYECKUH SIIEMEHT, aTOM, 3JEKTPOHHAs 000I0YKa
aroMa, s-, p-, d-3MeKTpOHHbIE OpOUTAIM AaTOMOB, MOH, MOJEKYyJa, BaJE€HTHOCTb,
AIEKTPOOTPULATENILHOCTD, CTENEHb OKUCIIEHUS, XUMUYECKAsl CBA3b, MOJIb, MOJISIpHAS
Macca, MOJISPHBIA 00BeM, YIIepOAHBIN CKeleT, (QYHKIMOHANbHAS TpYINa, pajuKal,
M30MEpUs, M30MEPbI, TOMOJOIMYECKUIA PsJ, TOMOJIOTH, YIJIEBOAOPOIbI, KHUCIOPOA- M
a30TCOJEpIKAIEe COCAMHEHUs, OMOJIOTMYECKH AaKTHBHBIE BELIECTBA (YIJIEBOJBI,
KUpBl, OENIKH), MOHOMEp, MOIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE
COCIMHEHUS,  KPUCTAUIMYECKAs  pEIeTKa, TUIbl  XUMHYECKMX  PEaKLUi
(OKMCIIUTENBbHO- BOCCTAHOBUTENbBHBIE, K30- U AHAOTEPMHUUYECKHE, PEAKLIUH HOHHOTO
o0ueHa), pacTBOp, JMEKTPOJIUTHI, HEIEKTPOIUTHI, NEKTPOJUTUYECKAS UCCOLMALNS,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTb  XMMHMYECKOM  pEaKLUUH, XUMHUYECKOe
PaBHOBECHUE), TEOPHUH U 3aKOHBI (TEOPUsS XUMUYECKOTO CTPOEHHSI OPraHUYECKHUX BEILIECTB
AM. bytnepoBa, TeopHs 3JIEKTPOIUTUYECKON TUCCOLUALNN, NEPUOJUUECKUN 3aKOH
JI.. MenpeneeBa, 3aKOH COXPaHEHUSI MacChl), 3aKOHOMEPHOCTH, CUIMBOJIMYECKHIA SI3bIK
XUMUH, (DAKTONOTHYECKHE CBEICHHS O CBOMCTBAaX, COCTaBe, TMONYYCHHU U 0E30MacHOM
HCTIONB30BAHNU BAXHEHIINX HEOPraHMYECKUX UM OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JAESATENbHOCTH YEJIOBEKA,

- YMCTb BBEIBJIATH XAPAKTCPHBLIC T[IPU3HAKKM W B3aUMOCBA3L H3YYCHHBIX HOHHTHﬁ,
INPpUMCHATL COOTBETCTBYIOIIMC IIOHATHUA IIpU OIMKMCAHUMC CTPOCHUA U CBOICTB
HCOPTaHNMYCCKUX MW OpPraHNM4YCCKUX BCHICCTB H HX HpeBpaHICHHﬁ; BBISIBJIATDH
B3aMMOCBSI3b XMMHMYECKMX 3HAHMHW C TIOHATUSIMU U MNpCACTABJICHUAMA JPYIHUX
CCTCCTBCHHOHAYYHBIX IIPEAMETOB,

- YMETb HUCIOJIb30BaTh HAUMEHOBAHUS XUMUYECKUX COCAMHEHUN MEXIyHApOIAHOIO
COI03a TEOPETHYECKOM M NPUKIANAHOM XMMHU W TPUBHAJIbHBIC HA3BaHW BaKHEHILUX
BELIECTB (ITUJICH, alleTUIEH, IULEPHH, (eHod, GopManbaerul, YKCyCHas KUCIOTa,
IJIMIMH, YTapHbIM Ia3, YIVIEKUCHbIM Ia3, aMMHaK, raiieHas W3BECTb, HeralieHas
U3BECTb, MUTHEBAs COJA M JPYTUX), COCTAaBIATH (DOPMYJIBI HEOPTaHWYECKHX U
OpTraHUYeCKHX BELIECTB, YPaBHEHUS XHMHUYECKUX PEAKIHUH, OOBSICHATH UX CMBICT;
HOATBEPKIATh XAPAKTEPHBIE XUMHMUYECKUE CBOMCTBA BELIECTB COOTBETCTBYIOIIUMHU
JKCIIEPUMEHTAMHU U 3aIIUCSIMHM YPABHEHUN XUMHUYECKUX PEAKLINN;

- YMETb YCTAHABIMBATH NPUHAMJIECKHOCTD HW3YyYEHHBIX HEOPTaHMYECKUX U
OpPraHMYECKUX BEIIECTB K ONpENCIECHHbIE KiaccaM M TIpyNNaM  COCAUHEHHH,
XapaKTepU30BaTh UX COCTAB U BaXHEUIINE CBOWCTBA; ONPEAEIATh BUIbI XUMUYECKUX
cBa3ell  (KOBaJEHTHAs,  MOHHAs,  METAJUIMYECKas,  BOJOPOJHAs),  THIIbI
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KPUCTAJUINYECKUX PEIIETOK BEIIECTB; KIaCCU(DUIMPOBATH XUMIUUECKUE PEAKIINN;
- chopmupoBaTh  MPEACTaBICHHUS: O  XHMMHUYECKOHM  COCTaBJISIOLIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHHU B MMO3HAHUSA SBJICHUI MPUPOIBI, B
GOpMHpPOBaHUM MBIIUIEHUST M KYJbTYPhl JIMYHOCTH, €€ (YHKIMOHAIbHOU
IPaMOTHOCTH, HEOOXOAMMOM [UISi pEIIeHHs MPaKTUYECKUX 3a7ad U HKOJOTMYECKU
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 3710POBbIO U IPUPOJAHON CPEJE;
yYMETb MPOBOJUTH PACUEThl N0 XMMUYECKUM (OpMyJaM M YpPaBHEHHSIM XUMHUYECKHX
peaxiuii ¢ UCNOJb30BaHNEM (U3NYECKUX BETUYMH, XapaKTEePU3yIOMIUX BEUIECTBa C
KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beM (HOPMaJbHbIE YCIOBHUS) Ta30B, KOJIUYECTBA
BEILECTBA; UCIIOJIb30BATh CUCTEMHbIE XMMUYECKUE 3HAHUS JUISL MPUHATHS PEIICHUN B
KOHKPETHBIX KHU3HEHHBIX CUTYaAIUSX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM
yMETh IUUIAHUPOBATh U BBINOJHATH XUMHUYECKUM HKCIEPUMEHT (IpeBpalleHHUs
OpraHUYECKUX BEIIECTB IPU HArpeBaHUH, IMOJIYYEHUE STUJIEHA U U3YYEHHE €ro
CBOWCTB, KAYECTBEHHBIE PEAKLIMM Ha AJIBJIETU/bI, KpaxMaJj, YKCYCHYIO KHCIOTY
fieHaTypaius OelKOB MpH HAarpeBaHWW, LBETHbIE pPEaKUud O€nKoB; MPOBOJUTH PEAKIIUU
MOHHOTO OOMEHa, OMNpeNeNsiTh CPely BOJHBIX PACTBOPOB, KAUYECTBEHHBIC PEAKIUH Ha
cynb(ar-, KapOoHaT- M XJIOPUJI-AaHUOHBI, HA KATHOH aMMOHHMS; peliaTh 3KCIEpUUEHTabHbIE
3ajaun 1o teMaM "Metamisl" u "Hemetamnsl") B COOTBETCTBUM C MpaBUJIAMU TEXHUKH
Oe3omacHoCTH MpH  OOpalleHMd C BelecTBaMH M J1abopaTopHble  000pYIOBAHUEM;
MPEACTABIATh PE3yIbTaThl XUMHYECKOTO OJKCTepUMeHTa B (OpMe 3amucH ypaBHEHHH
COOTBETCTBYIOIIMX peakKiyii 1 pOopMyIupOBaTh BBIBOJIbI HA OCHOBE ITUX PE3yJIbTATOB,;

- yMeTh aHANIM3MPOBATh XMMHYECKYI0 MH(OPMALMIO, TOTYy4aeMyl0 U3 PasHbIX MCTOYHHUKOB
(cpezcTB MaccoBoi MH(pOpMaLUHK, ceTb VIHTEpHET U ApyTHe);

- BJQJIETh OCHOBHBIMU METOJaMU HAYYHOTO MO3HAHMUS BELIECTB U XMMUYECKUX SBIECHHUH
(HaOmozIeHKE, U3MEPEHHE, IKCIIEPUMEHT, MOJIETUPOBAHHUE );

- YMETh TPOBOIUTH PACUETHl MO XUMHUYECKUM (POpPMyNaM W YPaBHEHUSIM XUMHUYECKHX
peakuuii ¢ MCIoab30BaHMEM (PU3NYECKUX BEIMYMH, XapaKTEPU3YIOLIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMallbHBIE YCIOBHS) Ta30B, KOIMYECTBA
BELIECTBA; MCIOJIb30BATh CHUCTEMHbIE XMMHMYECKHE 3HAHUS Ul MPUHATHS DPEILCHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYAlUsX, CBSI3aHHBIX C BELIECTBAMH M MX IPUMEHEHHUE

- c(hopMHUPOBATD MPEJICTABICHUS: O XUMUYECKOW COCTABIIAIONIEH €CTECTBEHHOHAYYHON
KapTHHBI MUPA, POJIM XMMUH B IO3HAHUHU SIBICHUN IPUPOJIbI, B (POPMUPOBAHUM MBIILICHUS U
KYJIBTYpPBI IMYHOCTH, €€ (PYHKIMOHATBbHOM IPaMOTHOCTH, HEOOXOIUMOM ISl peLIeHHUS
MPaKTUYECKHX 3324 M 3KOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO
IPUPOIHOM CPEJE;

- yMeTb COOMI0IaTh MPABIJIA YKOJIOTUYECKH L[ENeCO00pa3HOro MOBEICHUS B OBITY 1
TPYAOBOM AEATEIBHOCTHU B LEISAX COXPAHEHUS CBOETO 30POBbS U OKPYKAKOIIEH IPUPOAHON
CpEIbl; YIUTHIBATH OACHOCTh BO3ACICTBYS HA )KUBbIE OPraHU3MBbI ONIPE/IEICHHBIX BELIECTB,
MIOHMMasi CMBICIT IOKA3aTellsl IPEAEIbHOM 0IyCTUMON KOHIIEHTPALUH



1.4. Ilnanupyempble JIMYHOCTHbIE Pe3yJbTAaThl OCBOeHHsI padoueil
NpOrpaMMbl

JIP 4. IlposiBnstomiuii 1 JEMOHCTPUPYIOLIUN YBaKE€HHE K JIIOASIM TpyAa,
OCO3HAIOLIUHN IIEHHOCTh COOCTBEHHOTO Tpyaa. Crtpemsmiics Kk GOpMUPOBAHUIO B
CETEBOM cpeJie JIMYHOCTHO U MPO(EeCCHOHATBEHOTO KOHCTPYKTUBHOTO «LIHU(PPOBOTO
cienay.

JIP 7. Oco3Haromuii OPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA;
YBAXKAIOMUN COOCTBEHHYIO M UY)KYI0 YHUKAIHHOCTh B Pa3JIMYHBIX CUTYAIUSIX, BO
Bcex (hopMax W BUJAX JIEATEILHOCTH.

JIP 9. CoOnromatonuii ¥ MPOMAraHIUPYIOMHUA TpaBWiIa 370pPOBOTO U
Oe3omacHOro oopasa >KM3HH, CIIOPTa; MPEAYIPEK A0 JIMOO0 MPE010IeBaAIOIINI
3aBUCUMOCTH OT aJIKOTOJIs, Tabaka, ICUXOAKTHUBHBIX BEIIECTB, a3apPTHBIX UTP U T.II.
CoxpaHsonuil MCUXOJIOTHYECKYI0 YCTOMYMBOCTh B CUTYaTMBHO CJIOXKHBIX WITU
CTPEMUTEILHO MEHSIOIIUXCS CUTYAIUSIX.

JIP 10. 3abotsmumiicss 0 3alUTe OKpPYXKAKOIIEH cpeabl, COOCTBEHHON H
4y»0il 0€30MacHOCTH, B TOM Uuciie U(POBO.

1.5. Kosm4yecTBO 4acoB Ha OCBOeHHMe pPadoyveil MporpamMMmbl y4eOHOIro
npeaMera:

MaKCUMaJIbHOW y4yeOHOW Harpy3ku oOyuaromerocsi — 72 4acoB, B TOM YHCIIE:
ayIMTOPHONW ydeOHON paboThl oOywaromierocs 72 4acoB, U3 HHX B (opme
paKkTUYeCKOr moaArotoBku — 10 yaca; B TOM 4ucIlie MPAaKTUYECKUX 3aHATUNA — 10
YacoB; CaMOCTOSATEIbHOM y4eOHOW paboTel oOydwatomerocs - 0 dacos;
KOHCYJIbTaluil — 0 yacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHON JUCILUILIVHBI

2.1. O0beM y4eOHOM TUCHHMILIMHBI M BUAbI Y4e0HOI padoThI

Bua yuyeO6Hoii padoThI Oo0bem
4acoB
MakcumaibHas ydyeOHasi Harpy3ka (Bcero) 72
AyautopHasi ydeOHass pabora (o0si3aTesibHbIe y4deOHbIe
72
3aHsATHS) (BCEro)
U3 HUX B (popMe NPaKTHYECKOH MOAT0TOBKHU 10
B TOM YHCJIE:
JICKIIMOHHBIC 3aHITHUS 62
nabopaTopHbIE PabOTHI
MPAKTUYECKUE 3aHITHUS 10
KOHTPOJIbHBIE pabOThI
CamocrosiTesbHasi padoTa o0y4aromerocs (Bcero) 0
B TOM YHCJIE:
[ToaroToBka cooOuieHus 0
CocraBneHue KOHCIIEKTa
Koncynbranuu 0

IIpomexyTounas arrectauus B popme uppepenyuposannwiii 3auem
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2.2. TemaTu4eCKUH IJIAH M COAEPKAHNE YUeOHOH IMCHHUILIHHBI

OV 12. «Xumus»

HaumenoBaHue pa3iejioB u

ConeprkaHue y4eGHOro MaTepuaJia, 1adopaTopHble PadoThl H MPAKTHYECKHE

O0BeM yacos

Koabl 1 IHYHOCTHBIX

TeM 3aHATHSA, B TOM YHcjie B (popMe MPaKTHUECKOH MOATOTOBKH, CAMOCTOSITeIbHAsI padoTa (JIP), MeTanpeaMeTHBIX
odyyarommnxcs (MP), npeaMeTHBIX
pesyabTaTtos (IIP6),
¢hopmupoBannio
KOTOPBIX CIIOCO0CTBYeT
3JIEMEHT IPOrPaMMbl
1 2 3 4
Pa3nes 1. OcHOBBI CTPOCHHSI BelleCTBa 6/0
Tema 1.1. Copep:xanue yueOHOro MaTepuaa, B TOM 4ucie B popMe MpakTUIECKOi 4/0 OK 02
Crpoenne aTomoB IIOATOTOBKH JIP 4
XHUMHYECKHX 1 | CoBpeMeHHast MO/ieNIb CTpOEHUS aToMa. CUMBOJIMUECKUN SI3BIK XUMUU. JIP 7
3JIEMEHTOB U XUMHUECKUH  3JIEMEHT.  ODJEeKTpOHHAs  KOH(Urypauus  aToma.
NPUPOAA XUMHYECKOMN Knaccudukanmst XUMHUYECKHX JJIEMEHTOB (S-, p-, d-d2JI€MEHTHI).
CBS3H BanenTtHble  21ekTpoHBl. BaneHTHOCTb. DJIEKTpOHHas HpUpoja
XWYMYECKON CBSI3U. OJEKTPOOTPUUATEIBHOCTh. BUIbl XUHHYECKOH
CBsI3M (KOBaJICHTHAsI, MOHHASI, METAILTUYECKAasi, BOJOPOJIHAS) M CTIOCOOBI
ee o0pa3oBaHMs
JlaGopaTopHble pabOoThI
[TpakTudeckue 3aHATHS, B TOM YUCIe B (hOpMe MPaKTUIECKOM MOATOTOBKH 2/0

II3Nel Pemienue 3agaduil Ha UCIOJIL30BAHNE XUMUYECKOU CUMBOJIMKH U
Ha3BAHUM COCIMHEHUHN IO HOMEHKJIATYPE MEKITYHAPOJHOIO COI03a
TEOPETUYECKON U MPUKIATHON XUMHUU U TPUBHAIBHBIX HA3BaHUU IS
COCTaBJICHHS] XUMUYECKUX (DOPMYIT TBYXaTOMHBIX COSAMHEHU (OKCHJIOB,
Cynb()UI0B, THAPUIOB U T.I1.) U IPYTUX

HEOPraHUYECKUX COCAMHEHUHN OT/IEIbHBIX KJIACCOB.

[IpakTrueckue 3aaHusl HA YCTAHOBIIEHNUE CBSI3U MEXKY CTPOCHHEM aTOMOB
XUMHUYECKUX HJIEMEHTOB U

MIEPUOTUYECKUM U3MEHEHNEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX
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COCIMHEHUU B COOTBETCTBHU C
nojoxxeHueM [leprnoandeckoi CUCTEMBI.

KonTtposnbHbie paboThI

CamocrosTenbHas paboTa 00yJaromuxcs

Tema 1.2. Conepxanue yuyeOHOro mMarepuana, B TOM 4Yucie B (opMe MPaKTHUECKOM 2/0 OK 02
Iepuoauveckuii MHOJITOTOBKU JIP 4
3aKO0H U TA0J M A JIP 5
JI.A. MenaeeeBa

1 | [lepuoguueckast cuctema xumuueckux siemeHtoB J[.M. Menneneesa. 2/0
®u3NYECKUl CMBICI
[lepuoguueckoro 3akona J.JMI. MenneneeBa. 3aKkOHOMEPHOCTH
U3MEHEHUS CBOMCTB XHMHUYECKHUX DJJEMEHTOB, 00pa3yeMbIX HMHU
IOPOCTBIX W CJOXHBIX BEUIECTB B COOTBETCTBUM C TOJOKEHUEM
XUMHUYECKOTO 3IIEMEHTA B [epronnyeckoit CUCTEME.
MupoBo33peHueckoe M Hay4yHoe 3HaueHue llepuoauueckoro 3akoHa
JA.N. Menneneesa. Ilpornosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX  DJIEMEHTOB. PeleHne MpakTUKO-OPUEHTHUPOBAHHBIX
TEOPETUYECKHX 3a/JlaHUil Ha XapakTep XWMHYECKUX DIIEMEHTOB
«MeTammmyueckue / HEMETaJNIMISCKHE CBOMCTBA,
AIIEKTPOOTPHILIATEIIEHOCTh XUMUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX
3IEKTPOHHBIM CTPOEHUEM U TMOJIOKEHUEM B MIEPUOAMYECKOMN crcTeMe
xumuueckux 3nementoB .M. Meneneera»
JlaGopaTopHble pabOoThI *
[TpakTrueckue 3aHATHS, B TOM YUCIIE B (pOpME MPAKTHIECKOM MOTOTOBKH *[*
KonTtposbHbie paboThI *
CamocrosTenpHas paboTa 00yJaronuxcs *
Paznen 2 Xummnuyeckue peakmum 10/0
Tema 2.1 Copnepxanue yuyeOHOro Marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOM 4/0 OK 02,
Tunbl XUMHYECKHX IIOATOTOBKH JIP 4
peaxkumii. 1 | Knaccupukanmuss W TUOBl XUMHYECKMX pEAaKIHi C  ydacTUEM 2 JP 7

Heopranuyeckux  BemecTB. (CocTaBieHUE ypaBHEHUH  peakiui




COCIMHEHUS, PA3JIOKECHUS,  3aMelleHus, OOMeHa, B T.4. PEaKIuil
TOPEHHUsI, OKHCIICHUS- BOCCTAHOBJICHUSI.

VYpaBHeHUsI ~ OKHUCJIEHUS-BOCCTaHOBiIECHHsS.  CTeneHb  OKUCICHUSI.
Okucnurens u BoccTaHoBUTENb. (COCTaBIEHHE W YpPaBHUBAHHUE
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUNA METOJIOM 3JIEKTPOHHOTO
Oamanca. OKHCINTENIbHO-BOCCTAHOBUTENIbHBIE pEakUUd B TPUPOJIE,
MPOU3BOJCTBEHHBIX TMPOLIECCAX M JKU3HEACSATENIbBHOCTU OpPraHU3MOB
BEIIECTB.

JlaGopaTopHble pabOoThI

[TpakTudeckue 3aHATHS, B TOM YHcIe B (hopMe MPaKTHUECKON MOATOTOBKU
113 Ne2 KonnuecTBeHHbIE OTHOILIEHUS B XUMHUH.

OcHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHH M PACUYETHI 110 ypaBHEHUSM
XUMHUYECKUX peakuuil. Moap Kak eAuHMIIA KOJIMYECTBAa BEIIECTBA.
MousipHast Mmacca. 3aKOHbBI COXPaHEHHUsI MacChl M DHEPTUU. 3aKOH ABOIaJpo.
Momsipapiii 00beM ra3oB. OTHOCUTENBHAS IUIOTHOCTHh Ta30B. Pacuersl mo
YPaBHCHHUSIM XHMHUYECKUX PEAKIMI C HUCHOIh30BAaHUEM MAacChl, 00beMa
(HOpMaJBbHBIC YCIIOBHS) Ta30B, KOJIMUYECTBA BEIIECTBA.

2/0

KonTtposnbHbie paboThI

CamocrosiTenpHast paboTa 00yJaronuxcs

Tema 2.2.
DIJIEKTPOIUTHYECKAS
arucconuanusa

Copnepxanue yuyeOHOTo mMarepuana, B TOM 4YucCie B (OpMe MPaKTHUECKOH
MIOJITOTOBKH

6/0

1 | Teopuss nsnekTponuTudeckoil auccouuauuu. WOHBI. DIIEKTPOIUTHL,
HEINEKTPOJIUTHl. Peaknuu moHHOro obmena. CocTaBieHWE peakiuit
MOHHOTO OOMEHAa IyTeM COCTaBIIEHUS HMX TOJHBIX M COKPAIICHHBIX
MOHHBIX ypaBHEHUH. KHUCIOTHO-OCHOBHBIE peakluu. 3aJaHus Ha
COCTaBJICHUE MOHHBIX PEAKLIUI

2/0

OK 04
JIP 4
JP 7
JP9

JIP 10

2 | CocTaBineHue HOHHBIX PEaKIU

2/0

JlabopaTopubie pabOThI

[IpakTuueckue 3aHATHS, B TOM YuCie B (hopMe MPaKTUYECKON MOATOTOBKH

0/0

Kontponbabie paboTel Noel CTpoeHHe BeeCTBAa U XMMHUYECKHE PEAKIIUN

2/0

CamocrosTenbHas paboTa 00yJaomuxcs
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Pa3znen 3 CTpoeHue u CBOIiCTBAa HEOPTAHUYECKHX BelIeCTB

16/0

Tema 3. 1.
Knaccudukanms,
HOMEHKJIATypa 1

CTpOCHHE
HEOPTaHHYECKUX

BEILIECTB.

Conepxanne y4eOHOro maTepuaiia, B TOM 4ucie B (GopMe MPaKTHYECKON
MTOAITOTOBKH

4/0

1 | Ilpeamer Heopranumueckoil xumuu. Kiaccudukanus HEOPraHUYECKUX
BemecTB. llpocteie u crnoxHble BemiecTBa. (OCHOBHBIE KJIACCHI
CIIO)KHBIX  BEHIECTB  (OKCHJBI, THAPOKCUIBI, KHUCIOTHI, COJH).
B3anMocBsA3b HEOPraHWYECKUX BEIIECTB. ATperatHble COCTOSIHUSA
BemecTBa. Kpucramimueckue u  amopdHBIE BellecTBAa. THIIBI
KPUCTAIDIMYECKUX PpEHIeTOK (aTOMHasl, MOJIEeKyJlspHasi, HWOHHas,
MeTaJuIn4ecKas). 3aBHUCUMOCTh (PH3MYECKUX CBOWCTB BEIIECTBA OT
TUNA KPUCTAUIMYECKOM  pEHmIeTKH. 3aBUCUMOCTh  XUMHUYECKOU
AKTUBHOCTM BELIECTB OT BHMJAa XUMHUYECKOM CBSI3M M THUNA
KpUCTAIIMYECKON pemeTku. [IpuanHbsl MHOrooOpasust BEEeCTB

2/0

JlaGopaTopHble pabOoThI

[IpakTuueckue 3aHATUSA, B TOM 4ucie B (hopMe MpaKTHUECKOH MOJITOTOBKU
I3 Ne3 HomeHKi1aTypa HEOPraHUUYECKUX BEILECTB!

HA3BaHME BEILECTBA UCXOAS U3 UX XUMHUYECKON (hOPMYJIbI WIIK COCTABIICHUE
XUMHAYECKON (POPMYIIbI UCXO/ U3 Ha3BaHMS BEIIECTBA MO MEXIyHAPOIHON
(MIOTTAK) mnm TpuBHAbHOM HOMEHKIIATYPE.

Pemenne mpakTHuYecKMX 3alaHUl MO KiIacCU(UKAIMHM, HOMEHKJIAType M
XUMHUYECKUM (POpMysiaM HEOPraHMYEeCKMX BELIECTB Pa3INYHBIX KJIACCOB
(yrapHslii Ta3, YIJIEKUCIBIA Ta3, aMMHaK, TallleHas W3BECTh, HeralieHas
U3BECTh, NMUTHhEBAs COAA W JPYruX): Ha3blBaTh W COCTaBIATH (POPMYIIbI
XMMHUYECKUX BELIECTB, ONPEAEIATh NPUHAIIEKHOCTD K KIIACCy.

Hcrounnku xumuveckoil nHpopManuu (CpeacTB MacCcoBOM HH(POPMAIINH,
cetb Wurepner wu gapyrue). Ilomck wuHopmanmmu 1O Ha3BaHUSM,
uaeHTU(UKATOpAM, CTPYKTYPHBIM (popMyIam.

2/0

KonTtposnbHbie paboThI

CamocrosTenpHas paboTa 00yJaronuxcs

OK 02
JIP 4
JP 5

Tema 3.2.
Du3NKo- XUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX

Copnepxanue yuyeOHOTO Marepuana, B TOM 4Yucie B (OopMe MPaKTHUECKOM
IOJITOTOBKH

1 Metannbl. O0mue Gpusndeckue U XMMHUYECKHE CBOMCTBA MeTaioB. CriocoOst

TMOJYUYCHHA. 3HaUyeHHE METAIIOB M HEMETAJIJIOB B pUpoAC M KU3SHEICATCIIEHOCTHA

1271

2/0

OK 02
JIP 4
JP 7
JP9
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BC€IICCTB

yenoBeka M opraHm3MoB. Kopposus MeTannoB: BHUJIIBI KOPPO3UH, CHOCOOBI
3aIIThl METAJJIOB OT KOPPO3UHU

2 | Hemeramte. Obmue dusmueckHe W XHMHUECKHE CBOMCTBA HEMETAIIOB.
Turmunbie cBoiictBa HemeramwioB IV— VII rpynn. Krnaccudukamus u
HOMEHKJIaTypa  COefMHEHHH  HemeTauioB. KpyroBopoTsl — OHOreHHBIX
JIEMEHTOB B IIPUPOJE

2/0

3 | Xummueckue CBOHCTBA OCHOBHBIX KIACCOB HEOPTaHUYECKUX BEIIECTB
(OKCHIOB, TUIPOKCHIOB, KUCIOT, COJIEH U 1Ip.). 3aKOHOMEPHOCTH B
WU3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIAHBIX COCJANHEHUH,

4/0

JlabopaTopubie pabOThI

[TpakTudeckue 3aHATHS, B TOM YUCIe B (hOpMeE MPaKTUIECKOM MOATOTOBKH
I3 Ne4 CocraBieHue ypaBHEHUW XUMHUUYECKHUX PpEAKIUA € ydacTHEM
IIPOCTBIX U CJIOKHBIX HEOPTAHUYECKUX BEILIECTB!

METAJIJIOB M HEMETAJUIOB; OKCHUJIOB METAJIJIOB, HEMETANIOB U aM(pOTEPHBIX
JJIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBaHUH U  aM(pOTEpHBIX
THIPOKCHUIOB; HEOPTaHWYECKUX COJIeH, XapaKTepU3YIOIIMX HX CBOMCTBA.
(ITpoeccronanbho- OpPUEHTUPOBAHHOE COJEP KAHUE)

Pemienne npakTHKO-OPHEHTHMPOBAHHBIX TeOpPeTHYECKUX 3aJaHUIl Ha
CBOIICTBAa, COCTaB, MoOJy4YeHHe ¢ 0Oe30macHoe HCHOJIB30BAaHHE
BAKHEHIIMX HEOPraHW4YecKNX BelleCcTB B ObITY M NPaKTHYeCKOM
HAeATeJbHOCTH YeJI0BeKa

2/2

Kontponbabie paboTel No2 CBoiicTBa HEOPraHMYECKUX BEIICCTB

2/0

CamocrosTenbHas paboTa 00yJaomuxcs

JIP 10

Paznen 4 Ctpoenue u cBo

MCTBA OPraHMYeCKMX BellecTB

24/1

Tema 4.1
Knaccudukanus,

Copnepxanue yuyeOHOro mMarepuana, B TOM 4Yucie B (opMe MPaKTHUECKOM
IIOJITOTOBKH

4/0

CTpOEHUE U
HOMEHKJIAaTypa
OpPTraHUYECKUX BEIECTB

1 | [losBneHne M pa3BUTHE OpPraHMYECKOM XMMHMM Kak Hayku. lIpenmer
OpPraHM4YecKOd XWMHH. MecTO M 3HaYeHUE OPraHu4YecKOd XUMHHU B
CUCTEME €CTECTBEHHBIX HAYK.

XHUMHYECKOE CTPOCHHUE KAK MOPAIOK COCAMHEHUS aTOMOB B MOJIEKYJIE
COIJIACHO MX BaJ€HTHOCTH. OCHOBHBIE

MOJIOKEHUS TEOPUH XUMHUUYECKOIO0 CTPOEHUSI OPTaHUYECKUX COETMHEHUI

A.M. byrneposa. YriepoaHblit

2/0

OK 02
JIP 4
JP 7




CKEJIET OpraHM4ecKON MOJIEKYJIbl. 3aBHCHUMOCTb CBOWCTB BELIECTB OT
XUMHUYECKOTO CTPOCHUS MOJIEKYJI.

H3omepus u U30MepHI.

[TonsitTue o  QynkmuonanmpHOUW rpymme. Pagwkan.  [IpuHIUIBL
KJIacCU(UKALUU OPraHUYECKUX COSAMHEHU.

MexayHaponHass ~HOMEHKJIATypa W [PUHLIMIBL  HOMEHKJIATYpPBI
opranuveckux coenuHenui. [lonstue o6

a30TCOJEPKAIIUX COEAMHEHUAX, OMOJIOTMYEeCKH aKTHUBHBIX BEIECTBAX
(yrimeBopax, xupax, Oenkax u jp.),

BBICOKOMOJIEKYJISIPHBIX COEIMHEHMSIX (MoHOMeED, MOJIUMED,
CTPYKTYPHOE 3BEHO)

JlabopaTopHnast pabota

[IpakTuueckue 3aHATUS, B TOM 4ucie B (opMe MPaKTHUECKOH MOJATOTOBKU
I3 Ne5 Homenknarypa OpraHU4YeCKHUX COCTMHCHUN OTJENbHBIX
KJIacCOB (HACBILLIEHHbIE,  HEHACHIICHHbIE U apoMaTH4ecKHe
YIIEBOAOPOABI, CHUPTHI, (EHOMBI, albACTHABI, KETOHBI, KapOOHOBBIC
KHUCJIOTHI | JIp.)

CocraBiieHHe TIOMHBIX W COKpPAIEHHBIX  CTPYKTYPHBIX  (hopmyin
OpraHWYECKUX BEIECTB OTJEIbHBIX KJIACCOB, UCIHOJIb3Ysl UX Ha3BaHUA IO
CUCTEeMAaTUYECKOM M TpUBUAIBHOW HOMEHKJIAType (ITHJIEH, AalleTHJIEH,
rIMUepuH, GeHomn, GopManbAeTua, YKCYCHas KHCIOTa, TIHIHH). PacyeTsl
npocTeuiel GopMysbl OPraHMYECKOW MOJIEKYIIbI, HCXOAS U3 DJIEMEHTHOTO
cocraBa (B/)

2/0

KonTtposnbHbie paboThI

CamocrosiTenpHas paboTa 00yJaronuxcs

Tema 4.2
CBoiicTBa
OpPraHUYECKUX

COETUHEHUN

Copnepxanue yuyeOHOTO Marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH
IIOJITOTOBKH

1271

1 | ®u3uKo-XxMUMYECKUE CBOMCTBA OPraHUYECKUX COCIMHEHHUI OTAENbHBIX
KJ1accOB (0COOCHHOCTH KiIacCH(UKAIIMM W HOMEHKIJIATYPhl BHYTPH
Kjlacca; TOMOJIOTHUECKMH psig M obmas ¢opmyna, H30MEpHs;
bu3MYecCKue CBOWCTBA; XUMHUYECKUE CBOMCTBA; CIIOCOOBI MOJYUCHHUS):
— IpelenbHbIE  YIIEBOAOPOAbl (ANKaHbl M IUKJIOAIKAHBI).
['opeHne MeraHa Kak OJIMH M3 OCHOBHBIX HCTOYHHKOB TeIJja B

4/0

OK 02
JIP 4
JP 7

JP9
JIP 10
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MPOMBINICHHOCTH # ObITy. CBOMCTBA TPUPOMHBIX YIIIEBOAOPOJIOB,
HAaXO’KJICHUE B IIPUPOJIE U IPUMEHEHHUE AIKAHOB;

— HenpeJenbHble  (QIKEHBI, aTKUHBI W  alKagueHbl) U
apOMAaTHYECKHE YIIIeBOIOPObI. [ 'opeHne anerniieHa

KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JJISI CBAPKU U PE3KHU
METaJUIOB

2 | Kucnoponconepxaiye coeuHeHns (CIUPTHI ¥ PeHObI, KapOOHOBBIE KHCIOTHI
U S(UpBL, anbJeruIbl M KETOHbl, JKHUpbI, YriIeBoisl). IIpakTuueckoe
NpUMEHEHHe  JTWICHIVIMKONA,  rmiepuHa,  ¢enoma.  [Ipumenenue
(bopmanberuia, aneTanbAerua, yKCyCHOW KHUCIOThl. Mblla Kak coiu
BBICHINX KapOOHOBBIX KUCIOT. Morolue CBOMCTBA MbLIA.

3amaHusl Ha COCTABJICHHE YPaBHEHUH XMMHUYECKUX PEAKIUl C ydacTHeM
OpraHUYECKHX BEIECTB HA OCHOBAHUU MX COCTABa U CTPOEHMS

6/0

3 | Aszorcomepxamme coeauHeHHs (aQUHBI M QUMHOKUCIOTHL,  OETKH).
BbicokOMONeKyIApHbIE COCIUHEHMS (CHHTETHYECKHE M OMOJOrMYEcKH-
aKkTUBHBIE). MoHOMEp, momuMmep, CTPYKTypHOe 3BeHO. Ilomumepusauus
3TUIICHA KaK OCHOBHOE HAIPaBJICHUE €r0 MCIOJIb30BAHMA.

I'enetnyeckas CBs3b MEKIY KJIACCAMM OPraHUYECKHX COEIAMHEHMI

3amaHusi Ha COCTaBJICHHE YPAaBHEHUM XHMMHUYECKUX pEaKIHuil c
y4acTHEM OpPraHMYeCKUX BELIECTB Ha OCHOBAHMM HX COCTaBa H
CTPOEHHUS

2/0

4 | CocraBneHue cxeM peakiuil (B TOM 4YuCie 10 MPEJIOKEHHBIM LEMOYKaM
NpEeBpAILCHUH), XapaKTepU3YIOIIMX XUMHYECKHE CBOWCTBA OPraHUYECKHX
COCIMHEHUI OTHENBHBIX KJIACCOB, CMOCOOBI MX TONYYCHHS W Ha3BaHUE
OpPraHMYECKUX COCAMHEHMH 1O TPUBUAIBHOM WM  MEXKIYyHApPOAHOM
CHCTEeMaTHYeCKO HOMEHKJIIAType.

(ITpodeccronanbHO- OPUESHTUPOBAHHOE COACPIKAHNE)

Pemenne NpPaKTHKO-OPHEHTHPOBAHHLIX TEOPETHYECKHX 3aJaHMil Ha
CBOICTBA OPraHNYeCKHX COEIMHEHHI OTAEJbHbIX KJIACCOB

2/1

JlaGopaTopHble paboThI

[TpakTuueckue 3aHATHs, B TOM 4ucie B (GopMe MPaKTUYECKON MOATOTOBKH

*/*

KonTtposbHbie paboThI

CamocrosTenpHast paboTa 00yJaronuxcs
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Tema 4.3.
Nnentnduxanus
OpPTaHHYECKHUX
BEIIIECTB, UX 3HAYEHUE U
nprUMeHeHHe B ObITY U
MPOU3BOACTBEHHOMN
JEATEIIbHOCTH YEJIOBEKA.

Copnepxanue yuyeOHOro marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH
IOJITOTOBKH

6/0

1

Buoopranmueckue coenuHenus. IlpumeHenue u Ouosormyeckas
poiab yrneBogoB. OKHCIEHHE YITIEBOAOB HCTOYHMK DHEPIMU JKUBBIX
opranu3mMoB. O0nacTi npUMeHEeHUsT aMUHOKHUCIOT. [IpeBparenus GenkoB
UMM B opranusme. buonorndeckne (QyHKIHH OEIKOB.
buonornyeckue GbyHKIMKH KUpoB. Poib
OpraHM4ecKOil XMMHUHU B pelieHHH mpo0ieM nuiieBoi 6e30macHoCTH

2/0

Ponp opranuyeckoil XuMHM B pelIEHMH IPOOJIEM HHEPreTUYECKON
0e301acHOCTH, B PAa3BUTHUM MEIULHHBI, CO3JAHUM HOBBIX MAaTEpHUAJOB,
HOBBIX HCTOYHHMKOB AHEpPruM (AIbTEpHATUBHbIE HCTOYHUKH SHEPTHM).
OmnacHOCTh BO3AEHCTBUS HA KMBBIE OPTaHU3MBbl OPTaHUYECKHX BEILIECCTB
OT/ZIEJIbHBIX KJIaCCOB (yrznieBogopopl, CIIUPTBI, (eHonEl,
XJIOpPOPraHUYECKHe POU3BOJHBIE, AJIBJIETHIbI U P.), CMBbIC] ITOKa3aTels
IIPEIENbHO AOIMYCTUMOM KOHIEHTPAaluU

2/0

JlaGopaTopHble paboThI

[IpakTuueckue 3aHsATHs, B TOM Yucie B (hopMe MPaKTUYECKON MOATOTOBKH

*/*

KonTtponbnsie paboTsl Ne3 CTpyKTypa M CBOMCTBAa OPraHMUECKUX BEIIECTB

2/0

CamocrosTenpHast paboTa 00yJaronuxcs

OK 02
JIP 4
JP 7
JP9

JIP 10

Pazgen 5 KuHeTnyeckue W TepMOIMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XMUMHUYECKHUX

peakuui

Tema 5.1. CkopocTb
XUMUYECKHUX PEAKLIUU.
XHUMHYECKOE
paBHOBECHE.

Conepxanne y4eOHOro maTepuaia, B TOM 4ucie B (OopMe MPaKTUYECKOU
MTOATOTOBKH

4/1

1

CKOpOCTh peakIM{, €€ 3aBUCHMOCTh OT pAa3IUYHBIX (PaKTOpOB:
OPUPOJBl  PEarupyrolux BEieCTB, KOHIEHTPALUU pPearupyrommx
BEIIECTB, TeMIepaTrypsl M IUIOINAAM PEaKIMOHHOW ITOBEPXHOCTH.
TennoBble 3 (HeKTh XUMHUECKUX peakIiidi. DK30- U FIHAO0TEPUHNUECKUE,
peakum.

ObparuMocTh peaknuidl. XMMHUYECKOE pPaBHOBECHE M €ro CMeijeHue
HOJ JIeHCTBUEM PAa3MUYHBIX (PAaKTOPOB (KOHIEHTpPAIMS PEareHTOB WIIN
NPOAYKTOB pEaKkIUH, JaBJICHUE, TeMIleparypa) s CO3JaHUs
ONTHHMANBHBIX  YCIOBHUM  MNPOTEKAaHMS XMMHYECKHX  IIPOIIECCOB.
[punnun Jle 1JJatense

2/0

(ITpoeccronanbHO- OPUEHTHPOBAHHOE COJICPKAHUE)

2/1

OK 02
JIP 4
JIP 7 JIP 9
JIP 10
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PemieHue MNpPaKTHKO-OPHEHTHPOBAHHBIX 3aJaHHIl HAa AaHAJM3
¢dakTopoB, BIMAKOIMX HA H3MEHEHHE CKOPOCTH XHMHYECKOM
peakuuu, B T.4. € MO3HIHI IKOJOTMYECKH 1eJ1ecO00pa3HOro
NOBeACHNUS B ObITY U TPY/AOBOM JeSITEJIbHOCTH B LEJIAX COXPAHECHUS
CBOEI0 310POBbS U OKPY KaloLiell NPUPOIAHOM Cpeabl.

PemieHue NMpakTHKO-OPMEHTHPOBAHHBIX 33/IaHUI HA NMPHMEHEHHUe
npunuuna Jle- IIlareabe MJA HaX0KAeHUS HANPaABJICHUA
CMelleHNs] PABHOBECUSI XMMUYECKON peakluu U aHAJIU3 (PaKTopoB,
BJHMSAKOIIHNX HA CMeIeHHe XUMHYEeCKOTr0 PABHOBECHS

JlabopaTopubie pabOThI

[TpakTrueckue 3aHATHS, B TOM YUCIIE B OpME MPAKTHIECKOM MOTOTOBKH *[x
KonTtposnbHble paboThI *
CamocrosiTenpHas paboTa 00yJaronuxcs *
Pa3nes 6 PacTBopbl 4/0
Tema 6.1. Copep:xanue yueOHOro marepuaia, B TOM 4ucie B QopMme MpakTHUYECKOH 4/0 OK 02
ITonsiTHe 0 pacTBOpax | MOATOTOBKH JIP 4
1 | PacTtBopenue kak ¢pu3uKo-xuMuueckuii mporecc. PactBopel. CriocoOb! 2/0 JIP 7, JIP 9
IIPUTOTOBJICHUSL ~ pacTBOpoB.  PactBopumoctb.  MaccoBas — 1oud JIP 10
pacTBopeHHOro BemniecTBa. CMbICH MOKa3aTessl MPeAeabHO JOMYyCTUMON
KOHIIGHTPAllMd W €ro MCIOJb30BaHHE B OLEHKE SKOJIOTUYECKON
0€30MacHOCTH.
[IpaBuna SKONOTMYECKH LEJIECOO0pa3HOr0 TIOBEACHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B LEISAX COXPAHEHUS CBOEro 3/J0pPOBbSI U
OKpYKarolllel MPUPOJAHON CpEbl; ONACHOCTHh BO3JCHCTBHS HA >KUBBIE
OpraHU3MBbl ONPEIEICHHBIX BEUIECTB.
2 | Pemenue mnpakTUKO-OPMEHTUPOBAHHBIX PACUYETHBIX 3aJaHUN  Ha 2/0
pacTBOpbl, HUCHOJb3yeMble B  OBITOBOH M  NPOU3BOACTBEHHON
JIESITEIbHOCTH YeJIOBEKa
JlabopaTopHnas pabota *
ITpakTHyeckue 3aHsATHs, B TOM YKCiIe B opMe MPAKTHYECKONW OTOTOBKU k%

KontposnbHbIe pabOThI

CamocrosTenbHas paboTa 00yJaomuxcs
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Pazgen 7 Xumusi B ObITY U NPOM3BOJACTBEHHOH [JeATeJbHOCTH 4eaoBeka (IIpodeccuonanbho-
OPHEHTUPOBAHHOE COJIEPIKAHKE)

Paznen 7 Xumus B 6biTy | Conepkanue yuyeOHOro marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH 6/6 OK 02 OK 04
U NIPOM3BO/JICTBEHHOM MOJITOTOBKU JIP 4
JeATEeJbHOCTH 1 | HoBeillume  OOCTHXKEHUS  XUMHYECKOM HAyKM M XUMHYECKOH 2/2 JIP 7
4eJI0BEKA TEXHOJOTMH. Ponb XMMUM B OOEGCIEUEHHS  SKOJOTHYCCKOM, JIP9
(ITpodeccronanpHO- SHEPreTHYECKOW U THIIEBON O€30MacHOCTH, Pa3BUTUU MEIUIIMHBI. JIP 10
OPHUEHTHPOBAHHOE [IpaBuia moucka M aHaJIM3a XUMHYECKON WH(POPMAIIUU U3 PA3TUYHBIX
COJIEP/KAHUE) UCTOYHUKOB (Hay4yHas U ydeOHO-Hay4yHasi JHTepaTypa, CpeacTBa
MaccoBoi nHpopmanuu, cetb IHTepHeT)
2 | Ilouck u aHaiM3 KEWCOB O NPUMEHEHMM XHMHUYECKUX BELIECTB U 4/4
TEXHOJIOTHI C ydeToM Oymymieil mpoeCCHOHAIBHONW NESITEIbHOCTH T10
TEMaM: Ba)KHEWILIME CTPOUTEIbHbIE MaTepuaibl, KOHCTPYKIIMOHHbIC
MaTepHuabl, Kpack, CTEKJIO0, KEpAMHUKa, MaTepUalbl ISl JJIEKTPOHUKH,
HaHOMAaTepHallbl, TEKCTWJIbHbIE BOJIOKHA, HWCTOYHUKHA DSHEPIUH,
OpraHMYeCcKHe U MHUHEpalIbHbIe YI0OpeHHUs, IEKapCTBEHHbIC BEUIECTBA,
OBITOBAst XUMHS.
3ammura: [IpencraBnenre pe3ynbTaTOB PEIICHUs KeHCOB B (OpMe MUHH-
JIOKJIaJla C MPE3EHTAlUEN
JlabopaTopubie pabOThI *
ITpakTHyeckue 3aHsATHs, B TOM YUCiIe B opMe MPAKTHYECKONW OATOTOBKU *[E
KontposnbHbIe pabOThI
CamocrosTenbHas paboTa 00yJaomuxcs
Tema 2
JAu¢ppepeHupoBaHHbIN
3a4er
Bcero: 72
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3. YCJIOBUSA PEAJIU3ALIUU PABOYEM IMPOT'PAMMBbI YYEBHOI'O TIPEJIMETA

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO — TEXHHYECKOMY 00ecleYeHuIo.
Peanuzamus nporpammsl rpenMera TpedyeT HaIU4Yusl KaOMHEeTa XUMHUH.

OOopynoBanne y4deOHOro kad0uHeTa: ydeOHOINpakTHUYeCKoe W yueOHOoJabopaTtopHoe oOoOpyaoBaHHe, HIKadbl — 2 MIT.,
KoMIbioTep - | mT., mpuHTep — 1 1WIT., CTON MpenofaBaTens — 1 mWT., CTyn npenojaBaTesns -1 mT., CTOJbI sl CTYACHTOB — 16 mT.,
CTYJIbsl JISl CTYJIEHTOB — 24 1T, cTeH 1-13 1miT.

OcHOBHOe 000pyI0BaHUE: KOMIUICKT Y4EOHO-METOMYECKON TOKYMEHTAIIMU, TUIAKTUUECKHUE MaTepUabl, JEMOHCTPAIMOHHbIE
CpEACTBa, IPE3CHTAIUNH, FIICKTPOHHBIE YUCOHUKHU, TAOTHUIIbI.

JleMOHCTpallHOHHbIE CPEACTBA 00yUYCHUS:

Habop mkoneHbIi gemoncTpanmonnbiii HITXJI, yae6HOe o0opyioBaHue /sl TPOBEACHHUS J1JA0OPATOPHBIX OIBITOB, IJIAKATHI MO
auciuIuinHe Xumus, Tabmuipl mo XuMuu (B ydeOHuKax), Tabmuipl Xumus (20 mMTyK), YHUBEpCAJIbHbIE KOMILJIEKTHI,
MyJIbTUMEANIHBIE 00yYarolIe MPOorpaMMbl, JIEKTPOHHbIE YUEOHUKN U MPE3CHTAIlMHU, ayJu0 U BHUJEO MaTE€pUabl, KOJJIEKLIUS
Yyryn u crans. Komnekuust Bonokna. Komnexnust Meramnsl. Komneknus Hedrs. Komnexmus Ilnactmacesr. Habop Ne 12 BC
Heoprannueckue BemectBa anst gemoHctpauuu onbiToB. HaGop Ne 11 C Conm nns memonctpauuu onbitoB. HaGop Ne 7 C
Munepansabie ynoopenusi. Hadop Ne 9 BC O6pa3isl Heoprannueckux Bemects. Habop Ne 13 BC IManorenunast. Habop Ne 14 BC
Cynbartsl, cynbhutsl, cyabpuasl. Hadbop Ne 17 C Hutpatsl (60abmoii ¢ cepedpom). HaGop Ne 18 BC Coenunenusi xpoma.
Ha6op Ne 19 BC Coenunenust mapraniia. Hadop Ne 20 BC Kucnotel. Ha6op Ne 8 C MoHuUTHL.
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3.2.AnpopMannoHHoe o0ecneyeHue 00y4eHusl.

nepedyeHb y4deOHBbIX HU3JIaHUM, DJIEKTPOHHBIX W3JAaHUM, SJEKTPOHHBIX W MHTepHeT-pecypcoB, 00pa3oBaTeNbHbIX MIATHOPM,
ANEKTPOHHO-OMOIMOTEUHBIX CHUCTEM, BEO-CHUCTEM JUIsl OpraHU3allud JAMCTAHIIMOHHOTO OOYy4YeHUs M YIpaBIEHUS WM,
UCIOJIb3yeMble B 00pa30BaTeIbHOM IPOIIECCE KaK OCHOBHBIE U JOTIOJIHUTEIbHBIE HCTOUHUKHU.

OCHOBHBIC HCTOYHUKH:

1. Xumusi. bazossiii ypoBensb. 10 ki.: yaeouux/O.C.I'abpuensH.- 9-e uzn., crepeotun.- M.:/Ipoda,2021 - 192 c.
2.Xumus. bazossiit yposenb. 11 ki1.: yueonux/O.C.I'abpuensn.- 9-e uzn., crepeorun.- M.:lpoda,2022 - 224 c.

JlonoJIHUTEIbHbIE HCTOYHUKU:

1 . Xumus 10 xn.: YueObnuk. bazossiit ypoens / O.C. I'abpuensa. — M.: Jlpoda, 2017.- 192 c.

2. Xumus 11 xi.: Yue6nuk. bazossriit yposens / O.C. I'abpuenss. — M.: [poda, 2017.- 224 c.

3. Xumus: TecThl, 3a7a4u U yrnpaxuenus: yueo. [Tocooue/ O.C. I"'abpuensH.- 5-¢ uza. — M.: Jlpoda, 2017.- 336 c.

4. Xumust: mpaktukyMm: yueb. [Tocobue / O.C. I'abpuensH.- 5-e uza. — M.: [Ipoda, 2017.- 304 c.

5. Xumus: yueonuk/ Epoxun FO.M. - 18-e u3n., crep. — M.: Axkanemus, 2014. — 400 c.
7. CoopHHK TecTOBbIX 3ajiannii mo xumun/ Epoxun FO.M. - 2-e uzj., crep. — M.: Akanemus, 2014. — 128 ¢

8.boromonora UN.B. Heopranuueckas xumus: yaueoHoe nocodue / 1.B. boromonosa. — M.: Anspa — M: UHOPA — M, 2009.
—336 c.: mn. _ (ITPODUJIb)

9. Xumus: yueonuk/ ['abpuensu O.C., Octpoymo U.I'. - 9-e uzn., crep. — M.: U1l Akanemus, 2011. — 336 c.

10. Xumus. 10 kmace: yue0. s obmeoOpazoBarensubix yupexaeHuit/ ['adbpuensa O.C., Mackaes ®.H, [Tonomapes C.I1O.,

Tepenne B.U; - 6-¢ u3z., crepeornn. — M.: JIpoda, 2005. — 300, c.: w.

11.Xumus. 10 xmacc. ba3oBeiii ypoBeHb: yueb. mist obmeodpaszosar. yupexaenuit/ ['adbpuensa O.C. — 3-e usn., nepepad. —
M.:Ipoda, 2007. — 191, c. : un.
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12. Xumust: yaeb. must crya. nmpod. yue6. 3aBepenuit / O.C. IN'abpuensu, U.I'. OctpoymoB. — M.: M3naTenbckuii MEeHTP
«Axkamemusi», 2009, 295 c.

13.IIpakTrKkyM 10 OOIIEH, HEOPTAaHUYECKONM W OPTaHMYECKOW XMMHH: y4e0 TOoCOoOHMe ISl CTYACHTOB YUPEKICHHHA CpPE.
npod. odpazopanus./ ['abpuensn O.C., OcrpoymoB WN.I'., Jopodeea H.M. - 5-e¢ uza., crep. — M.: Uznarenbckuii ieHTp
«Axanemus», 2011. — 256c¢.

14.Xumus. 11 knace: YueOHuk s oOmeoopazoBarenbubix yupesxaeHuit / O. C. INabpuensn, I'. T'. JIpicoBa. — 2-¢ u3n.,
ucnp, — M., 2002. — 368 c: u.

15. Xumust 11 ipenoaaBaresis: yueOHo-mMeroaudeckoe nocooue / O.C. IN'abpuenss, I'.I'. JIsicoa — M.: 3natenbCckuii 1IEHTP
«Axanemusy», 2006, 280 c.

16.Hacronpnas kaura yunrtens xumun: 10 kimace / O.C. INabpuensn, W.I'. Octpoymor — M.: JIpoda, 2006, 113 c.

17.. HacronbHas kaura yuurens xumuu: 11 xmace: B 2 4. / O.C. T'abpuensn, ['.I'. JIsicoBa, A.I'. BBenenckas — M.: JIpoda,
2006, 314 c.

18.00yuenne xumuu Ha ocHoBe MexnpeamerHol unrerpauuu / H.E. KysnenoBa, M.A. Illatanos. — M.: Benrana-I'pad,
2006, 327 c.

19. Xumus B Tabnumax. CrpaBounoe mocooue/ Haconora A.E. - M.: JIpoda, 2000 (351ekTpoHHOE YIeOHOE N31aHNE)

20.Oprannueckass xumus 11 kmacc. ba3oBblif ypoBenb: VYueb. nns oOumieoOpasoBarenbHbIXx — yupexaenuit /M.
HoBommuckuii, H.C. HoBommuckas. — 3-e uza. — M.: OOO «Tun «Pycckoe cioBo» - PCy, 2009. — 176c.

21.XuMHUsT U HMCKYCCTBO: OpraHU3aTOp-MpakTHKyM it ydanmuxcs 10-11 kimaccoB o0011e00pa3oBaTesibHbIX YUPEKICHUA/
TutoBa U.M. - M.: Benrtana-I'pad, 2007, 310 c.

22.06mas Xumus. COopHuk 3amad u ynpaxaeHui: Ydeo. [locooue/ Xomuenko U.I'. — M.: OOO «3narensctBo HoBas
Bonnay. U3gatens Ymepenkos, 2006 — 256c¢.

23.Xumus B mikosne. HaydHo- TeopeTudeckuid U MeToandeckuil xxypHail. M3znarensctBo «LleHTpXumMmpeccy.

HNHTEepHET — HCTOYHUKHU:
1. http:// www. alleng.ru
2. http:// www.him help.ru
3. http:// www.hemi. nsu.ru
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4. http:// www.ruscopybook.com.

4. KOHTPOJIb U OIIEHKA PE3YJIbBTATOB OCBOEHHUA YYEBHOI'O ITPEJIMETA

KOHTpOJIb H OLEHKAa pPE3yJIbTaTOB OCBOCHHIA y‘{C6HOFO npeaMeTa OCYHICCTBIIACTCA IIPCIOJaBaTciieM B IIPOLIECCC

IPOBENICHUS TEOPETUUECKUX U MPAKTUUECKUX 3aHATUH, TUPPEPEHIIMPOBAHHOIO 3a4€eTa.

IIpeamMeTHbIe pe3yabTaThl 00y4eHHs
(ocBOEHHBIE YMeHMS], YCBOCHHbIE 3HAHUS), C y4€TOM JUYHOCTHBIX pPe3yJ1bTAaTOB

@opMbI 1 METOABI KOHTPOJISI U
OlLIEHKH MPeAMEeTHBIX
pe3yJabTATOB 00y4eHH s

B pe3yabTarte ocBoeHHMs y4eOHOI0 peAMeTa BHINYCKHUK HA 0230BOM ypOBHeE
HAYYMJICH: - BJIAJICTh CUCTEMON XUMUYECKUX 3HAHUW, KOTOPasl BKJIIIOYAET:
OCHOBOIIOJIAraloIIne MOHATUS (XMMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI0YKa aToMa,
s-, p-, d-DIIEKTPOHHBIE OPOUTAIIA ATOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPUILIATEIBLHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBsI3b, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIN 00BEM, YTIIEPOIHBINA CKENeT, (PYHKIIMOHATbHAS TPYIINA, PaIUKa, U30MEPHs,
M30MEPbI, TOMOJIOTUYECKHUM PsiJl, TOMOJIOTH, YIJI€BOAOPObI, KUCIOPOI- U a30TCOAECPIKAIIINE
COCIMHEHMSI, OMOJIOTMYECKU aKTUBHBIC BEeCTBa (YTIIEBOIbI, )KUPHI, OCTIKH), MOHOMED,
MOJUMEP, CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHHU S, KPUCTANIMYECKas
peleTka, TUbl XUMHUYECKUX PEaKIUil (OKUCIUTEIbHO- BOCCTAHOBUTEIIbHBIE, K30~ U
AHAOTEPMUYECKUE, PEAKLIMU HOHHOTO O0MEHA), paCTBOP, SJEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS TUCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOMN
pEeaKIMK, XUMUYECKOE PABHOBECHUE), TEOPUH U 3aKOHBI (TEOPUSI XUMUUYECKOT'O CTPOCHHUS
oprannueckux Beuects A.M. byTiepoBa, Teopus 3JIEKTPOIUTUYECKON TUCCOLUALNH,
nepuoanyeckuii 3akoH J.M. MenjeneeBa, 3ak0OH COXpaHEHUsI MACChI), 3aKOHOMEPHOCTH,

IIpoBepka noMalHero 3agaHusl.
TecTtupoBanue.

3amuTa NpakTUYECKOr paboThl.
Y CTHBIN ¥ TUCBMEHHBIN OITPOC.
JuddepeninpoBaHHbIi 3a4eT.
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CUMBOJIMYECKHUH S3bIK XUMUU, (DaKTOJIOTUUECKHUE CBECHHS O CBOMCTBAX, COCTABE,
MOJTyYeHUH ¥ 0€30IMaCHOM HCIIOIh30BAHUN BAKHEUIIINX HEOPTAHUYECKUX U OPTaHUYECKHIX
BELIECTB B OBITY U MPAKTUUYECKOM J1€ITEIbHOCTH YEJIOBEKA;

- YMETh BBISBIISITh XapaKTEpHbIC MPU3HAKKM M B3aUMOCBSI3b HW3YUYEHHBIX MOHSTHUU,
IIPUMEHATh  COOTBETCTBYIOLLIME IIOHATHS TPU OINMCAHUE CTPOEHUS U  CBOMCTB
HEOPraHUYECKUX M OPraHMYECKHUX BEUIECTB M UX IPEBPAILICHUI; BBISBIATH B3aUMOCBS3b
XUMHAYECKUX 3HAHMM C MOHATUSAMH WM MPEICTABICHUSAMH JPYTHX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

- YMETh HCIIOJb30BaTh HAWUMEHOBAHUA XHMHUYECKHUX COCIMHEHUN MEXKIYHApOIHOIO
COK03a TEOPETUYECKOW M NPUKIAAHOM XHMUHA W TPUBHAIbHBIC HA3BAHUS BAKHEUILIHMX
BCIIECTB (ITWUJICH, alleTWJIeH, TyMiepuH, (eHon, dopmanbaeru, yKCyCHas KHCIOTa,
TJIMLWAH, YTapHBIA Ta3, YIJIEKUCHBIM Ta3, aMMHUAK, TalleHass U3BECTh, HETAIIEHAas U3BECTbH,
MUATHEBasl COJla W JAPYTHX), COCTABJIATh (POPMYJIBI HEOPTaHWYECKUX U OPTraHUYECKUX
BCIIIECTB, YPAaBHCHUS XHUMHUYECKUX PEAKIUNA, OOBSICHATH HMX CMBICI;, TIOJITBEPKAAThH
XapaKTepHbIE XUMUYECKHE CBOMCTBA BEMIECTB COOTBETCTBYIOIIMMHU ASKCHEPUMEHTAMH H
3alUCAMM YPABHEHUN XMMHUECKUX PEAKIIUL;

- YMEThb  yCTaHABJIMBAaTh  IPUHAJIEHKHOCTh  HW3YUYCHHBIX HEOPTraHUYECKUX U
OpPraHMYECKUX BEIIECTB K ONPEACIICHHBbIE KjJaccaM W TIpynmnaM COEAUHEHUH,
XapaKTepru30BaTh HMX COCTAB M BaXHEHIIME CBOWCTBA; ONPEAENATh BHUIBl XUMHUYECKHX
cBsA3el (KOBaJEHTHAsi, MOHHAs, METAJUIMYECKas, BOJOPOAHAsS), THUIbl KPUCTAIUTMYECKUX
PEIETOK BEIIECTB; KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIIUU;

- copMUPOBATH MPEACTABICHUS: O XUMUYECKON COCTABIISIONICH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIM XUMHUH B TTO3HAHUS SBJICHUN TIPUPOJBI, B (DOPMUPOBAHUH MBITIUICHHUS
U KyJbTYpbl JUYHOCTH, €€ (DYHKIIMOHAIBHON T'PaMOTHOCTH, HEOOXOIUMOMN ISl PEIICHUS
MPAKTUYECKHUX 33729 M IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO H
MIPUPOJHOM CpEJIE;

YMETh MPOBOJIUTH PACUETHl MO0 XUMUYECKUM (POpMyJiaM W YpaBHEHUSIM XUMUYECKUX
peakiMii ¢ MCHOJIb30BaHUEM (PU3NYECKHX BEJIUYMH, XapaKTepHU3YIOIIMX BEHIECTBA C
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KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00BEM (HOPMAaJbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA
BEILECTBA; MCIOJb30BATh CUCTEMHBIE XMMUYECKHE 3HAHUS JUIsl NPHUHATHS DPEIICHUA B
KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM

yMETh IUIAHMPOBAaTb U BBIIOJHATh XMMHUYECKUH OSKCIEPUMEHT (IPEBpaLICHMUS
OpPraHMYECKUX BEIIECTB IPU HAarpEBAHMHU, NOJYUYEHUE ITUJIEHA U HU3YYEHHE €ro CBOMCTB,
KaueCTBEHHbIE PEAKIMH HA aJIbJETH/IbI, KpaxMall, YKCYCHYIO KUCIOTY

JeHaTypauus OelIKOB pU HarpEBaHUU, LIBETHBIE PEAKIIMH O€IKOB; IIPOBOIUThH PEAKIIU
MOHHOTO OOMEHa, OINpEeAeNsATh CPely BOJHBIX PAacTBOPOB, Kauye€CTBEHHbIE pEaKLUU Ha
cyabdar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH AaMMOHHUS; PEIIaTh SKCIEPUMEHTAIbHbBIE
3amaun no temam "Metamnel" u "Hemeramibl") B COOTBETCTBUU C INpaBUJIAMU TEXHUKH
Oe3omacHOCTH TMpu OOpalleHWHd C BelecTBaMU M JAbOpaTopHbe 00OpYIOBaHHUEM;
NPECTaBIATh Pe3yJabTaThl XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucH ypaBHEHUUN
COOTBETCTBYIOIINX peakuuil U GopMyIupOBATh BHIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

- YMETh aHAJIM3UPOBATh XUMHUYECKYI0 HWH(GOPMALMIO, TMOJIy4aeMyl0 U3 pa3HbIX
MCTOYHUKOB (CpeACTB MaccoBOM nH(popmanuu, cetb IHTEpHET U Apyrue);

- BIQZIETh OCHOBHBIMM METOJIaMH HAY4YHOI'O TO3HAHHSA BEUIECTB U XUMHUYECKHUX
ABJICHUH (HaOII0IeHNE, U3MEPEHNE, IKCIIEPUMEHT, MOJEIUPOBAHUE);

- YMETb MPOBOJUTH PACUETHI IO XUMUYECKUM (POpMyJIaM U YPaBHEHHMSIM XUMHUYECKUX
peakuuil ¢ MCHOJIb30BAaHUEM (U3MUECKUX BEJIMYMH, XapaKTEPU3YIOIIUX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpPMaJIbHbIE YCJIOBMsI) ra3oB, KOJIMYECTBA
BEIIECTBA; MHCIIOJIb30BATh CHCTEMHBIE XUMHYECKHE 3HAHMS JUIsl MPUHATUS pPELICHUM B
KOHKPETHBIX )KU3HEHHBIX CUTYAILUSIX, CBSI3aHHBIX C BEIIECTBAMHU M UX IPUMEHEHUE

- chOpMHPOBATH MPEJCTABICHUSA: O XUMUYECKON COCTABIISIONICH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIM XMMHUH B MMO3HAHUU SBJICHUHN MPUPOABI, B (POPMUPOBAHUHU MBIIIJICHUS
U KyJIbTYpbl JHUYHOCTH, €€ (DYHKIMOHAIBHOW IpaMOTHOCTH, HEOOXOIUMOM ISl peLICHUs
MPAKTUYECKHUX 3a/1ay U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpEJIE;

- YMETh CO0JI0JIaTh MpPaBUJIa SKOJOTMYECKH 11eJ1€CO00pa3HOro MOBENEHUSI B OBITY U
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TPYAOBOU JIEITEILHOCTH B LEJISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH IPUPOTHON
CpEbl; YIUTHIBATH ONACHOCTDH BO3JAEHUCTBHUS HA KUBBIE OPTaHU3MbI ONPEACICHHBIX BEIIECTB,
MTOHMMAsi CMBICJI IOKA3aTeNs IPEAEIIbHON TOMYCTUMON KOHIIEHTPaun
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