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1.00mas xapaktepucTtuka padodeil mporpamMmbl 00mIe00pa3oBaTeJIbHOM
TUCHUITHHBI «XUMUS»

1.1.MecTo IMCUMIIMHBI B CTPYKType 00pa3oBaTe/bHOW MNPOrpamMMbl
CIIO:

Ob61eoOpa3oBaTenbHas AUCHUILTHHA « XUMUS» SIBISIETCA 003aTeIbHON YacThIO
o61enpogeccuoHaIbHOIO IMKJIA 00pa3oBaTeIbHOM IMPOrpaMMbIB COOTBETCTBUM C
®I'OC CIIO no cneunanbHocTd 23.02.01 Opranu3zanus NepeBo30K U yNpaBICHUE HA
TpaHcnopTe (110 BUAAM).

1.2.1leqm u nIaHUpYyeMble pe3yJbTaThl 0CBOCHUSI TUCIMIIIHHBI:
1.2.1.11eau AMCIUILIHHBI

ConepxaHue mporpaMmbl  00111€00pa30BaTEIbHON  AUCIUIUIMHBL  « XUMUSDY
HaIIPaBJICHO HA IOCTUKEHUE CIEIYIOIINX LETEeH:
- (opMUpOBaHUE y CTYACHTOB MPEJICTABICHUS O XMMHUYECKON COCTaBJISIONICH

€CTECTBEHHO-HAYYHOU KapTHUHBI MUpPa KaK OCHOBBI MPUHATUS PEIICHUN B dKU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYaIIUSX, OTBETCTBEHHOTO TOBEJCHUS B PUPOTHOM Cpeie.

- (dopMupoBaHHE TIOHUMAHHUS 3aKOHOMEPHOCTEW MPOTEKAHUS XHUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPY’KAIOLIEW Cpele, LEJIOCTHOM HAayYHOM KapTHUHBI MUpa,
B3aMMOCBSI3H 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTHE YMEHHH COCTaBIIATH (POPMYIJIbI HEOPTAaHUYECKUX M OPTaHMYECKHX
BCILIECTB,  YpPaBHEHUS  XHUMHYECKUX  pEakiuil, OOBACHATH HUX  CMBICIH,
UHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

- (opMupoBaHME  HABBHIKOB  MPOBEACHUS  MNPOCTEUINMX  XUMHUUYECKHUX
AKCIEPUMEHTAJIbHBIX  HCCIEIOBAaHUN €  COOJIOJICHHEM TMpaBwil  OE30MacHOro
oOpalieHus ¢ BEIIeCTBaMu U JIa0OpaTOPHBIM 000PYI0BAHUEM;

- pa3BUTHE YMEHUW HCIOJb30BaTh MH(POPMAIIUIO XUMHUYECKOTO XapaKTepa M3
Pa3JIMYHBIX UICTOYHHUKOB;

- (popMHpoBaHUE YMEHUN MTPOTHO3UPOBAThH MOCJEICTBUS CBOCH JEATEIBHOCTH U
XUMHUUYECKUX TMPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOIIECCOB;

- ¢bopMupoBaHUE MOHUMAHUS 3HAYUMOCTH JTOCTHXKEHUM XMMHUYECKOW HAYKU W
TEXHOJIOTUM JJIs1 pa3BUTHUS COIIMATIBHON U TPOU3BOICTBEHHOM cep.



1.2.2 IlnanupyemMbie pe3yJibTaThl 0CBOEHHS 0011e00pa3oBaTeIbHOM TUCHUILIMHBI B cO0TBeTCTBUM ¢ PI'OC CIIO un Ha
ocHoBe PI'OC COOQO. Ocoboe 3HaUeHUE NUCIUIIMHA UMEET TPU (OPMUPOBAHUU U PA3BUTUU OOLIUX KOMIIECTEHIUH.

Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeHIN I

l'[.nalmpyeMbIe pe3yJbTaThbl OCBOCHUA TUCHUIIJINHBI

Oomue

I[ncumumﬂapnme

OK 01. Beibupats
CIIOCOOBI PEIICHUs
3ama4
npodeccHoHATEHOM
JeSTETbHOCTH
NPUMEHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

B yactu TpyZI0BOrO BOCIIUTAHHUS:

- TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEepCTBa,
TPYIOIIO0uE;

- TOTOBHOCTH K aKTUBHOM JIEATEIBHOCTH TEXHOJIOTUICCKON 1
COLIMATILHOM HANPaBICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATD,
IUTAHUPOBATh ¥ CAMOCTOSTEIBHO  BBIMIOJHATH  TaKYIO
NESITEIbHOCTD;

- HMHTEpeC K pa3muHbiM chepam mpodecCHOHATHLHOU
NESITENIbHOCTH,

OBnajieHe YHUBEPCATHHBIMUA YI€OHBIMU ITO3HABATEIHHBIMU
JIEUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CcaMOCTOATEIbHO (OPMYITHpPOBaTH M aKTYaIH3UPOBATH
po0JIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBATh CYIIECTBEHHBIM MpPU3HAK WU OCHOBAHUS
TSl CpaBHEHUS, Kilaccu(UKay 1 0000IIeHHS;

- OIpenensaTh IeNu JesATeNbHOCTH, 33JaBaTh MapaMeTphl U
KPUTEPHUU UX TIOCTHIKEHUS;

- BBUIBISTH 3aKOHOMEPHOCTU H
paccMaTpUBAEMBIX SBJICHUSIX;

MIpOTUBOPCUUA B

- BHOCHUTb KOPPCKTUBBI B ACATCIIBHOCTb, OLCHUBATH
COOTBETCTBHUEC PE3YyJIbTAaTOB OCIAIM, OLNCHUBATHL PHCKH
HOCJ'ICI[CTBI/Iﬁ JACATCIIbHOCTH,

- pa3BuUBaTb KPCAaTUBHOC MbLIINUJICHHUEC TIpU PCHICHUHA

YKU3HEHHBIX TIPOo0IieM
0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:
- BJAJeTh HABBIKAMU Y4eOHO-HCCIENOBATEIbCKOW U

- BJIAJETh CUCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKIKYACT:
OCHOBOIIOJIATalOIIME TOHATUSA (XUMUYECKUI 3JIEMEHT, aToM,
3JIEKTPOHHAast 000JI0UKa aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIH
aTOMOB, UOH, MOJIEKYa, BaJICHTHOCTb,
ANIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIICHUS, XUMHUYECKas
CBS3b, MOJIb, MOJISIPHAsE Macca, MOJIIpPHBbIA O00BEM, YIIEpOAHbIN
CKeleT, (yHKUMOHaNbHas TIpylna, paaudkai, H3oMepus,
M30MEpPbI, TOMOJIOTUYECKHM psJl, TOMOJOIH, YIIEBOIOPOAbI,
KHUCJIOPOA- M a30TCOJEpXKAlllUe COEIUHEHMsI, OHOJIOrMYEecKH
aKTUBHbIE BelllecTBa (YIJIEBOABI, >KHUpBI, OEJIKH), MOHOMED,
MOJINMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS, KpHUCTAJUIMYEeCKash pEelIeTKa, THUIbl XMUMHUYECKUX
peakuui (OKHCIIUTENEHO-BOCCTAHOBUTEIILHBIE, 9K30-U
SHJOTEPMUUYECKHE, PEaKIUu HWOHHOTO OOMEHa), pacTBOD,
AIIEKTPOJINTHI, HEDJIEKTPOJIUTHI, IEKTPOJINTUYECKAS
JUCCOLMAIUS,  OKHUCIUTENIb,  BOCCTAHOBUTENb,  CKOPOCTh
XMMUYECKON peaku, XHMHYECKOe pPaBHOBECHE), TEOPUU HU
3aKOHBI (TEOpUsI XUMUYECKOTO CTPOEHHUS OPraHUYECKUX BEILECTB
A.M.bytnepoBa, TeEOpHs D3IEKTPOJIUTHUECKON IHCCOLMALINH,
nepuoanueckuii 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHN S3BIK XHMHUH,
(bakToNornuecKre CBEAeHUs O CBOMCTBAaX, COCTAaBE, MOJyUYEHUHU U
0€30IacHOM HCIOJIb30BAaHUHM BA)KHEHIINX HEOPraHMYeCKHX W
OpraHUYECKUX BELIECTB B OBITY U MPAKTUYECKOW N1E€ATEIbHOCTH
YeJI0BEKa;

- YMETb BBIABIATH XapaKTEPHbIC IIPU3HAKM M B3aWMOCBS3b
W3YYEHHBIX TOHATUH, NPUMEHATHh COOTBETCTBYIOIIME IMOHSATHUS




NPOCKTHON  NEATETBbHOCTH,  HaBBIKAMH  pa3pelicHUs
npo0Jem;
- BBUIBIATH  TNPUYMHHO-CIICJCTBEHHBIE  CBS3M W

aKTyaJIM3UPOBATh 3a7a9y, BBIIBUTATh TUIIOTE3y €€ PEIICHUS,
HAaXOJWTh  apryMEHTBI  JUIA  JIOKa3aTelbCTBA  CBOMX
YTBEPKACHHIA, 33]1aBaTh apaMETPhl K KPUTEPHUH PEIICHHUS,

- aHAJIM3MPOBATh IOJYYCHHBIC B XOJE PCIICHHS 3aJa4u
pe3yNbTaThl, KPUTHUYECKHA OILIEHWBATh HMX JOCTOBEPHOCTb,
MIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- yMeTh TMIEPCHOCUTh 3HAHHWS B TIO3HABATCIBHYIO |
NPaKTUYECKYIO O0JIACTH KU3HEICATEILHOCTH;

- YMETh HMHTETPHPOBATh 3HAHUSA W3 PA3HBIX IMPESIMETHBIX
obnacreii;

- BBIIBHTATh HOBBIC WJCH, MpeAJiaraTh OPUTHHAIBHBIC
MOJIXO/IbI U PELICHHUS;

- CIIOCOOHOCTH HMX HCIIOJb30BaHUS B IO3HABATCILHON H
COLIMAJILHOM MPAKTUKE

IpU ONHUCAaHUU CTPOCHUS M CBOMCTB HEOPraHUYECKUX U
OpPraHMYEeCKUX BEIIECTB W HMX MPEBPALCHUN; BBISBIATH
B3aMMOCBSA3b  XMMHYECKMX  3HaHMM C  MOHATHSAMH U
MPEACTABICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX MIPEIMETOB;

- YMEThb UCIOJB30BaTh HAUMEHOBAHUS XUMUYECKUX COCTUHEHHM
MEKTYHapOAHOTO COK3a TEOPETUYECKON M MPUKIAJHON XUMHH
W TpUBHAJIbHBIE Ha3BaHUS BaXHEMIIMX BeIIECTB (ITHUJIEH,
alleTUIICH, TIIMLEpHH, (peHo, GopMalbIeTH I, YKCYCHAsK KUCIOTa,
TJIMLWH, YrapHbI Tra3, YIJIEKUCIbIM Ta3, aMMHak, TramieHas
W3BECTh, HETAIllEHAs W3BECTh, NUThEBasg COJAa M JIPYTUXx),
COCTaBNATh  (OPMYNBl HEOPTaHHMYECKUX U  OPraHMYECKUX
BCIICCTB, YPaBHCHUS XHUMHYCCKHX PEAKIHi, OOBSICHATH HX
CMBICT; TIOATBEPXKIATh XapaKTepHble XHUMHYECKHE CBOICTBa
BEIIIECTB COOTBETCTBYIOIIMMH HKCIIEPUMEHTAMH U 3alUCAIMHU
YpaBHEHUU XUMHUYECKUX PEaKLIUi;

- YyMeThb  YCTaHaBIIUBaTh  MNPUHANICKHOCTH  U3YYCHHBIX
HEOPraHMYECKUX W OPraHUYECKHX BEIIECTB K OIPEICICHHBIM
KJIaccaM U TPYIIaM COeUHEHUN, XapaKTepru30BaTh UX COCTaB U
BAKHEWILIME CBOMCTBA; ONPENENATh BHJIBI XMMHUYECKHX CBS3Ed
(koBasieHTHAsl, WOHHAsA, METAJUIMYECKas, BOJOPOJHAs), THUIIBI
KPUCTAINTMYECKUX  PEIIETOK  BEMIECTB;  KIACCHU(PHUIIUPOBATH
XUMUYECKHUE PEaKIIHH;

- copMUPOBATH MPEACTABICHUS: O XUMUYECKOM COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MUpPA, POJIM XUMHUHM B TIO3HAHUU
SBIIGHUN TIPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHONH T'PAaMOTHOCTH, HEOOXOIUMOM
JUI  PElIeHHMs] NPAKTUYECKUX 3aJad U IKOJOTUYECKU
000CHOBAaHHOTO OTHOINEHUS K CBOEMY 3JI0POBBIO U TIPHPOTHOU
cpene;

- YMETh TPOBOJUTH pacyeThl MO XUMHUYECKHM ¢opMmynam u
YpaBHEHUSAM  XHMHUYECKMX pEakUMid C  HCIOIb30BAHHEM
(UBUYECKUX  BEIUYWH, XapaKTEPHU3YIONIMX  BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oOBeMa (HOpMaJbHbBIE
yCIIOBUSI) Ta30B, KOJMYECTBAa  BEIIECTBA;  HCIOJIb30BaTh
CHUCTEMHbIE XHMMHMUYECKHE 3HaHUs JJI1 NPUHSATUS PEIICHUN B
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KOHKPETHBIX JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BECHICCTBAMU
1 X NPUMCHCHHUECM

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPEICTBA
MOUCKA, aHAJIHM3a U
WHTEPIpPETAINN
uHpOpMaLUU U
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBIMOJIHEHUS 3a/1a4
npodeccHoHATEHOM
JESTEITbHOCTH

B 00nactu eHHOCTH HAYYHOTO MTO3HAHMS:

- ¢(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M OOIIECTBEHHOMN
NPAaKTUKK,  OCHOBAHHOTO  HA  JUalore  KyJIbTyp,
CIOCOOCTBYIOLIIETO ~ OCO3HAaHMIO  CBOEr0  MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHUE A3BIKOBOM U YNTATEIbCKON KYJIbTYpPbI
KaK Cpe/ICTBa B3aUMOJACHCTBUS MEXKIY JTIOJbMU U MO3HAHUS
MUDA;

- OCO3HaHHE LEHHOCTU HAYyYHOU AESITeNbHOCTH, TOTOBHOCTh
OCYIIECTBIISAITh ~ IPOEKTHYHD M MCCIEIOBATEIbCKYIO
JEeSTENIbHOCTh MHIMBUyalbHO U B TPYIIIE;

OBnajieHre YHUBEPCATHHBIMUA YI€OHBIMU ITO3HABATEIHHBIMU
NENCTBUSIMU:

B) pabota ¢ napopmarmei:

- BIaAeTh HaBBIKAMH TOJNy4YeHHS UWHPOpMAIUU U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh
NOUCK, aHAJIW3, CUCTEMAaTH3allMI0 M  HMHTEPIPETALUI0
UHPOPMALIUU Pa3IMYHBIX BUJIOB U (POPM IPEICTABIICHHS,

- co3gaBaTh TEKCThl B pa3MYHBIX (opMatax ¢ ydyeTom
Ha3Ha4yeHUs] MHGOpPMallUU U 1IeJIeBOM ayJuTOpUH, BbIOMpas
ONTUMATBHYIO (OPMY IIPEICTABICHUS U BU3YyaTH3aIUH;

- OLIGHMBATh JIOCTOBEPHOCTH, JETUTUMHOCTh HH(OpMaLNU,
€€ COOTBETCTBUE IPaBOBBIM M MOpPAJIbHO-ITHUYECKUM
HOpMawm;

- HCIOJIb30BaTh  CpeAcTBa  MHPOPMALIMOHHBIX U
KOMMYHHKAIITHOHHBIX TEXHOJIOTHI B peteHnH
KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX W OpPTaHH3AIIMOHHBIX
3aay ¢ CcOONIIOICHUEM TPeOOBaHMI IPTrOHOMHKH, TEXHUKHU
0€30I1aCHOCTH, TUTHUEHBI, pecypcocOepeeH s, MPaBOBBIX U
STUYECKUX HOPM, HOPM HH(OPMAIIMOHHON O€30MacHOCTH;

- BJIAJICTh HABBIKAMHU PACTIO3HABAHUSI U 3ALTUTHI
nHpopmaruu, nHGOPMAITMOHHON 0€30MTaCHOCTH JINYHOCTH;

- YMETh TUTAHUPOBATH U BBIMOJHATH XUMHUYECKUN SKCIEPUMEHT
(mpeBpailleHusi OpraHUYECKUX BEIIECTB MPU HArpeBaHUW,
MIOJIyUEHUE ATUJIEHA U HU3YYEHUE €ro CBOMCTB, Ka4eCTBEHHBIE
peakuuu Ha ajbAETHAbI, Kpaxmal, YKCYCHYIO KHCIIOTY;
JeHaTypanus O€JIKOB NpPHU HAarpeBaHUM, IIBETHBIE pPEaKIUH
O€NKOB; MPOBOAUTH PEAKIUU HOHHOTO OOMEHa, OMpPENeNsTh
Cpey BOIHBIX PaCTBOPOB, KAUECTBEHHBIC PEaKIMK Ha Cyibdart-,
KapOOHAT- M XJIOPHUI-aHHOHBI, Ha KAaTHOH aMMOHHS; pellaTh
IKCIIEpUMEHTAJIbHBIE  3a7adyd 1o TeMam "Mertamisl" U
"Hemeramnasl') B COOTBETCTBHM C TNPaBWJIAMH  TEXHHUKH
0€30macHOCTH MpU OOpAIEHUH C BEIIECTBAMHU H JIA0OPATOPHBIM
o0opysoBaHUEM; TMPEACTaBIATh PE3YylbTaThl  XMUMHYECKOTO
DKCIIEpUMEHTa B (OpPME 3alMCH YPAaBHEHHH COOTBETCTBYIOIINX

peakiuii u  QopMynHpoBaTh BBIBOJBI HAa OCHOBE OJTHUX
pE3yJIbTaTOB;
- yMeTh  aHaNU3UpPOBAaTh  XUMHYECKY0  HH(pOpMalmio,

MOJIyYa€MYI0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MacCcOBOM
uHpopMalnuu, cetb IHTEpHET U apyrHe);

- BJIAZIETh OCHOBHBIMU METOJIaMU HAyYHOT'O [TO3HAHUS BEUIECTB U
XMMUYECKHX SIBJICHUHN (HaOt0JIeHHe, N3MEpEHne, SKCIIEPHUMEHT,
MOJICIUPOBAHUE);

- yMeThb HpPOBOJUTH pacueTbl MO XMMUYECKUM (GopMmyiaaM Hu
YpPaBHEHUSM  XMUMHMUYECKHUX  peakuud C  HUCHOJb30BaHUEM
¢u3nUecKux  BEIMYMH, XapaKTepU3YIOIIUX  BEIIeCcTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObemMa (HOpMasIbHbIE
yCIIOBUSI) Ta30B, KOJMYECTBAa  BEIIECTBA;  HMCIOJIb30BaTh
CUCTEMHbIE XUMHUYECKHE 3HAHUS MJIs TNPUHATHS pEIIeHUHd B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BELIECTBAMH
U UX MPUMEHEHUEM




OK 04. DddexTruBHO
B3aMMOICHCTBOBATh U
paboTaTh B KOJIJIEKTHBE
M KOMaH/e

- TOTOBHOCTb K CaMOpPa3BUTHIO, CaMOCTOSITEIIBHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIAJICHUE HaBbIKAMU yueOHO-UCCIIEeI0BATENbCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

OsnaneHue YHUBEpCaIbHBIMU KOMMYHUKAaTUBHBIMHU
JICUCTBUSIMU:

0) coBMeCTHasl e TEIbHOCTD:

- IOHUMAaTh U HUCHOJb30BaTh MPEUMYILIECTBA KOMAHIHON U
WHIUBUAYAIbHON paboThI;

- IpUHMMATh  I€IM  COBMECTHOM  JAESITEIbHOCTH,
OpraHM30BBIBATh M KOOPJAMHHMPOBATH JIEUCTBUS 1O €€
JOCTH)KEHMIO: COCTaBJIATh IUIAH JIEWCTBHM, pacnpenessiTh
POJIU C y4ETOM MHEHUU YUYaCTHUKOB 00CYXIIaTh Pe3yabTaThl
COBMECTHOH padoThI;

- KOODPAMHHUPOBATb M BBINOJNHATH pPabOTy B YCIOBHSX
peanbHOrO, BUPTYAJILHOTO u KOMOWHUPOBAHHOTO
B3aUMO/ICUCTBUS;

- OCYILECTBJIATH IO3UTHUBHOE CTPATErMYECKOE ITOBEJCHUE B
pa3IMYHBIX  CUTyalUsiX, MPOSABISATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHULIUATUBHBIM

OBnajeHue yHUBEpCAIbHBIMH PETYISATUBHBIMU JE€HCTBUSIMMU:
T) IPUHATHE ce0s U IPYTUX JIOACH:

- MPUHUMATh MOTHBBI M apryMEHTHl JIPYruX JIOJEH Ipu
aHaJIN3€ PE3yNbTATOB JIEATEIBHOCTH;

- TNpU3HABaTh CBO€ MPaBO W NPaBO JPYrUX JOJEH Ha
OIINOKH,

- pa3BUBaTh CIIOCOOHOCTH OHUMATh MUP C TO3UIIUH
JIPYroro 4ejoBeKa;

- YMETh TUTAaHHPOBATh U BBIMOJHATH XUMHYECKUN SKCIEPUMEHT
(npeBpallleHuss OpPraHUYEeCKUX BEIIECTB TMPU HArpeBaHUH,
MOJTYYCHUE ATHJICHA M W3YYCHHE €ro CBOWMCTB, KauyeCTBECHHBIC
peakluMy Ha albJIETUAbl, Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHatypanusi O€NTKOB TIpW HArpeBaHWM, IIBETHBIC peaKIuu
OENKOB; MPOBOIUTH PEAKIIMM HOHHOTO OOMEHa, ONpPECNSTh
Cpeny BOJHBIX PACTBOPOB, KaUECTBEHHBIC pPEaKIIMU Ha Cyibdar-,
KapOOHAT- W XJIOPHUJ-aHHOHBI, Ha KAaTHOH aMMOHWUS; pelaTh
SKCIEPUMEHTAJIbHBIE 3a7aud 1o TemMaM "Mertauibl" U
"Hemetaynbl") B  COOTBETCTBUM C IpaBWIAMU  TEXHUKH
0€301acHOCTH MpU OOpaIICHUH C BEIIECTBAMH M JJaOOpaTOPHBIM
000pyIOBaHHWEM; TIPEACTABIATh PE3YJIbTAThl  XUMHUYECKOTO
SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii W (QOpMyNIHMpPOBaTH BBIBOJBI HAa OCHOBE JTHX
pe3yIbTaTOB

OK 07. CoxelicTBOBaTH

B o0mactu 5K010rn4ecKoro BOCIMTaHUS

- C(i)OpMI/IpOBaTB MMpEaACTABJIICHUSA: O XHUMHYECKOM COCTaBJISIONMICH

COXpaHEHUIO - c(hOpMUPOBAHHOCTh JKOJIOTUYECKON KYJbTYpBbI, | €CTECTBEHHOHAYYHOH KapTUHBI MUpa, POJIU XHMHH B MO3HAHUU
OKpY’Kalolllen Cpeabl, MOHUMaHUE BIIUSIHUSA COIIMANTbHO-9KOHOMHMYECKUX | SBJICHUH TPUPOJBI, B (OPMUPOBAHUM MBIIUICHUS U KYIbTYPHI
peCypcocOEpeKeHHI0, | MPOIIECCOB HA COCTOSTHUE TPUPOIHOM M COMATILHOM CpPEebl, | IMYHOCTH, €€ (DYHKIIMOHAIIBHOW TPaMOTHOCTH, HEOOXOIUMOM
MPUMEHSTh 3HaHUSI 00 | OCO3HAHUE  IOOANBHOTO  XapakTepa  OKOJOTMYECKUX | AN PEIIeHUS  MPAKTUYECKUX  3a7ad M OKOJOTHYECKH
M3MEHEHUHU KIIUMaTa, npooiieM; 000CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3[I0POBBIO U MPUPOIAHOMN
IIPUHIATIBI - IUJIAHUPOBAaHWE M OCYUIECTBICHUE  JEHUCTBUM B | Cpele;




OEpEKITUBOTO
MIPOU3BOJICTBA,
3¢ pexTUBHO
JIEHCTBOBAThH B
Ype3BhIYANTHBIX
CUTYaIUIX

OKpYKaloIlle cpelie Ha OCHOBE 3HAHUS 1IEJIed YCTOMYMBOTO
Pa3BUTHA YCIIOBCUYCCTBA,

AKTUBHOE HEMpUsTHE JIeHCTBUH, MNPHUHOCAIIMX  BpPE.
OKpYXKaroIlEH Cpese;
- yMEHHE IPOTHO3UPOBATh HeOIaronpusITHbIE

HKOJIOTUYECKHE TIOCIEACTBUS IPEANPUHUMAECMBIX JEHCTBUM,
IIpeI0TBpaliaTh HX;

- pacuMpeHHe OIbITa
HaIPABJICHHOCTH;

- OBJIaJICHUE HaBbIKAMU y4eOHO-UCCIIE0BATEIbCKOM,
IIPOEKTHOM U COLIMAJILHOM JESTEIILHOCTH,

JIESATCILHOCTH  DKOJOTHMYCCKOH

- yMeTh COOJII0/IaTh TMpaBWJIa AKOJOTHYECKU 1ETIECO00pa3HOTO
MOBEJACHUS B OBITY W TPYJOBOH JEATETBHOCTH B LENAX
COXpaHEHMsI CBOErO 3JI0POBbS U OKpPYXKAIOIIEH MPUPOAHOMN
Cpcanl; YUYHUTHIBATDH OIIaCHOCTH BO3H€ﬁCTBHH Ha  JKUBBIC
OpraHu3Mbl  OIpPEAETCHHBIX  BEHIECTB, IOHUMAs  CMBICI
IIOKa3aTelIsl IPeAeIbHON TONyCTUMON KOHIICHTPALUH

[1K1.20pranusoBarb
paloTy nepcoHana 1o
00ecTeYeHn o
0e30MmacHOCTH
MEPEBO30K U BHIOOPY
ONTUMAJIbHBIX
peuieHuii mpu padoTax
B YCIIOBUSAX
HECTaH/IapTHBIX U
aBapUIHBIX CUTyallul

- yMeThb COOJI0JaTh MpaBUiIa SKOJIOTMUYECKH LEIecoo0pa3HOro
NOBEJCHUs B OBITY W TPYJOBOH JEATEIBHOCTH B IEJAX
COXPAaHEHHsI CBOETO 3JI0POBbSl M OKPYKAIOIIEW NPUPOIHOU
Cpellbl; YYWUTBIBaTh ONACHOCTb BO3JEHCTBHS HAa OKUBBIE
OpraHHU3MBbI OMMpCaACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
rokasareJsi pesleIbHOM JOMyCTUMON KOHLIEHTpAIUH;




2. CTpykTypancoaepxaHneo0111e00pa3oBaTeJJbHOMIMCIUIITHHbI

2.1. O0beMANCHUIIMHBIM BU/IBIY4eOHOIPA0OTHI

Buna yueOHoii padoThI

O0BeM B yacax

O0Bem 00pa3oBaTeJbHOM MPOrPpaMMBbI Y4€OHOM U CIUANINHbBI 72
O6muii 00eM 64
8 M. U.:

meopemuyeckoe ooyuenue 30
npakmuyecKue 3aHAmusl 26
J1abopamopHbvle 3aHAmus. 8
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COIeP:KaHMe (COIepKaHIe 6
MPHUKJIATHOT0 MOTYJISA)

8 M. U.:

meopemuyeckoe o0yyeHue 2
NpaKmuyecKue 3aHAmusl 4
IIpomexyTounas arrectauus (quddepeHIIMPOBAHHBIN 3a4eT) 2
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22. TeMaTH4eCKUil IUVIAH M COAEPKAHUE TUCHUIINHBI « XMMUD)

HaumenoBanue pa3aesioB u
TEM

Conep:xanue yueOHOro Matepuasa (OCHOBHOE U PO(deccHoOHAIBLHO-0PHEHTHPOBAHHOE),
JabopaTopHble H NPAKTHYECKHE 3aHITHS, IPUKJIATHON MOAYJIb (IPH HAJTUYHUHT)

Oo0LeMm
4acoB

dDopmHpyeMble
KOMIIeTCHIIUH

OcHoBHoOe cogepKaHue

Pa3zpen 1.

OCHOBBI CTPOEHMS BelleCTBA

Tema 1.1. CTpoenue aToMoB
XHUMHUYECKHX 3JIEMEHTOB M
npupoaa XHMHYECKOH
CBSI3H.

OcCHOBHOE cO/Iep:KaHue

OK 01

Teoperuueckoe o0yueHue

NS IS}

CoBpemeHHass Mozenb cTpoeHus aroma. CHUMBOJMYECKHH S3BIK XUMHH. XUMHYECKHU
AJIEMEHT. DIEKTPOHHAsA KOH(pUTypaus atoma. Kiraccudukanmsi XaMIYecKuX 3J€MEHTOB (S-,
p-, d-anemeHnTsl). BaseHTHble 3JIeKTpOHBL. BaneHTHOCTh. DIEKTpoOHHas MpHUpoJa
XUMHUYECKON CBS3H. ODJIEKTPOOTPULIATENbHOCTh. BUABI XMMHYECKON CBA3M (KOBaJEeHTHas,
MOHHAs1, METAJIIMYECKasi, BOJAOPO/IHAs) U CIOCOOBI ee 00pa3oBaHus

[IpakTrueckue 3aHATUS

Pemenne 3aganuii Ha MCIIOJIb30BaHHE XMMHYSCKOM CHMMBOJIMKM M Ha3BaHUM COCAMHEHHUH IO
HOMEHKJIATYpE MEXIYHApOJAHOTO COK3a TEOPETUYECKOM W MPUKIAAHON XUMHUH H
TPUBHANBHBIX ~ Ha3BaHUM  UIACOCTABIEHUS  XUMHYECKMX  (OpPMYN  JIBYXaTOMHBIX
COCIMHEHUI(YrapHbIN ra3, YIJIEKUCHIBIN a3, aMMHUakK, raiieHasi u3BeCTh, HeTalleHasi U3BECTh,
MUTHEBAs COJIA, OKCUJIOB, CYIb()HUI0B, TUAPUIOB U IPYTHX ).

[IpakTyeckue 3aJaHusl HAa YCTAHOBJIEHHE CBSI3M MEXKIY CTPOCHHEM AaTOMOB XHUMHUYECKUX
JJIEMEHTOB U TNEPUOJAUYECKHM H3MEHEHUEM CBOMCTB XUMHUUYECKUX DJJEMEHTOB U MX
COEMHEHHI B COOTBETCTBUU C MOJI0KeHUEM [leproinuecKkoil CUCTEMBI.

Tema 1.2. Ilepunomnmueckuii
3akoH u Tadauma JI.WU.
MenpaeneeBa

OcHOBHOE coaepKaHue

[\S)

OK 01

[IpakTueckue 3aHATHS

OK 02

NS}

[Iepuonnueckas cucrema xumuueckux anemMeHToB /.M. MenneneeBa. @U3NYECKUI CMBICHT
[Iepnonnueckoro 3akonHa J[.M. MenneneeBa. 3aKOHOMEPHOCTHM HW3MEHEHUs CBOMCTB
XUMHUYECKHUX AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEHIECTB B COOTBETCTBUU C
MOJIO)KEHUEM XHUMHUYECKoro siiemMeHTa B llepuonnueckoi cucreme.MupOBO33pEHUECKOE U
HayyHoe 3HadueHue llepuommueckoro  3akona .M. MenneneeBa.  IIporHo3ssl
JA.N.MenneneeBa. OTKPBITHE HOBBIX XUMUYECKHX JIEMEHTOB.

[IpakTueckue 3aJaHusl Ha YCTAHOBJIEHHE CBSI3HM MEKJY CTPOCHHEM ATOMOB XMUMHUYECKUX
3JIEMEHTOB W TNEPUOJAMYECKUM HW3MEHEHUEM CBOMCTB XMUMHUYECKHUX DJJEMEHTOB U HX
COEAMHEHHM B COOTBETCTBUU C ION0KeHUEM [leproinueckoi CUCTEMBI.

Pemenue PAKTHUKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3ajaHuil Ha
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XapaKTepU3aUIOXUMUYECKHUX 3JIeMEeHTOB «MeTtaumyeckue / HeMeTaIIIMUeCKHe CBOMCTBA,
ANEKTPOOTPHULIATEILHOCTE XMUMHUYECKHUX DJJIEMEHTOB B COOTBETCTBHM C HX DJIEKTPOHHBIM
CTPOCHHEM U IIOJIOKEHUEM B IEPUOJUYECKOM CHUCTEME XHMMHMUYECKUX diemeHToB JI.M.
Meunneneesay

Pa3zpen 2

XuMHUYeCKHepeaKunu

14

Tema 2.1. Tunsl
XHUMHYECKUX peaKkuuid

OCHOBHOE coJiepKaHNE

Teopetuueckoe oOydyeHue

L)

Knaccudukanus v TUIIBI XUMHUYECKUX PEAKIIUN C yYaCTHEM HEOPraHMYECKUX BEIIECTB.
CocraBieHne ypaBHEHUH peakiiii COeqUHEHNUs, pa30oKeHus, 3aMeLeHNs, OOMEHa, B T.4.
peakuuil rOpeHusi, OKUCICHHUI-BOCCTAHOBIICHHUS].

YpaBHEHMsI  OKHUCIIEHUA-BOCCTaHOBIEHMsA. (CrTeneHb  OkucieHusa.  OKHUCIUTENb WU
BoccTaHoBUTENb. (CoCTaBle€HWE M  ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii METOJIOM 3JIEKTPOHHOTo OanaHca. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKLIUU B
IIPUPOJIE, IPOU3BOJACTBEHHBIX IPOLECCAX U KUZHEAEATEIbHOCTH OPraHU3MOB

HpaKTI/I‘leCKI/IC 3aHATUA

KomnnyectBenunle oTHOIIEHUS B XMMHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XHUMUHM W
pacyeTsl [0 ypaBHEHUAM XUMHUYECKUX peakuui. Mojb Kak eMHUIa KOJINYEeCTBA BELIECTBA.
MounsipHast Macca. 3aKOHBI COXpPaHEHMsI Macchl M AHEPruu. 3akoH ABoraapo. MosipHBIi
o0beM ra3oB. OTHOCUTENbHAs IJIOTHOCTh Ta3oB. PacyeTbl Mo ypaBHEHUSAMXMMUYECKHUX
peaknuii ¢ HCHOJb30BAHHMEM Macchl, 00beMa (HOpMalbHbIE YCJIOBHUS) Ta30B,KOJIMYECTBA
BEIIECTBA

OK 01

Tema 2.2. PacTBOpHBI.
DJIEKTPOJIUTHYECKASA
AUCCOLUALMSA U MOHHBII
o0meH.

OcHOBHOE coJiepKaHne

Co

TeOpeTI/I‘leCKOC 06yquI/Ie

A

Teopus anexTponuTrueckoit aucconuanuu. MoHbel. DNeKTpoIuThl, HEAIEKTPOIUTHL. Peakunu
HOHHOT0 oOMeHa. CocTaBlieHHE PeakMii HOHHOTO 0OMEHa IMyTeM COCTAaBJIEHUS X MOJIHBIX U
COKpAalICHHBIX HMOHHBIX ypaBHeHMHl. KHCIOTHO-OCHOBHBIE peakuuu. 3aJaHusl Ha
COCTaBJIEHHE HOHHBIX PEAKIIUMN.

PactBopenne kak ¢uzuko-xumuueckuil mponecc. PactBopbl. CrocoObl TPUTrOTOBICHHS
pactBopoB. PacTBopuMocTs. MaccoBasi 10J11 pacCTBOPEHHOIO BemiecTBa. CMBICI ITOKa3aTels
MPEAEIIBHO JOIYCTUMON KOHUEHTPAIMd M €r0 HCIOJIb30BAHME B OLEHKE JKOJOTHYECKOU
0€30MacHOCTH.

[IpaBmiia sK0I0rHYECKH 11€7I€CO00PA3HOTO MOBENIEHUS B OBITY U TPYAOBOM AESITEILHOCTU B
LEISIX COXPAaHEHMsI CBOEr0 3[0pOBbS M OKPYXKAIOWIEH NPHUPOIHOM CpEeabl; OMACHOCTH
BO3JICHCTBUS Ha JKUBbIE OPraHU3MBI OIIPE/IETICHHBIX BEIECTB.

Pemenne npakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a/laHUi HAa PACTBOPHI, UCIIOJIb3yEMBIE B
OBITOBOM M IPOM3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA

JlaGopaTopHbIe 3aHATHUS

OK 01
OK 04
OK 07
K 1.2

12




HccnenoBanue TUMNOB (IO COCTaBY M KOJMYECTBY MCXOTHBIX M 0Opa3yIOIIMXCS BEIIECTB) U
MPU3HAKOB XMMHUYECKHX peakiuit.IlpoBenenne peakuuii MOHHOTO OOMEHa, OmpeneieHue
Cpelbl BOJAHBIX PACTBOPOB. 3a/laHUs Ha COCTABJICHUE MOHHBIX PEAKLIUM.

Pemenue 3a1a4 Ha MPUTOTOBIICHHE PACTBOPOB

KonTpoabHas padora 1 CtpoeHue BenecTBa 1 XMMUYECKHE PEaKIUU 2
Pa3nea 3 CTpoeHne 1 CBOICTBA HEOPIAaHMYECKHUX BelleCTB 16
Tema 3.1. Knaccudukauusi, | OCHOBHOE colepKaHuE 6 OK 01
HOMEHKJIATYypa M cTpoeHue | Teopernueckoe oOydeHue 4 OK 02
HeopraHu4veckux Beumecrs | [Ipeamer Heopranuueckoi xumuu. Kinaccudukanus neopranndeckux seuiect. [Ipocteie u

cloKHblEe BeniecTBa. OCHOBHBIE KJIACChl CJIOKHBIX BELIECTB (OKCHABI, TMJIPOKCH]IBI,

KHCIIOTBI, COJM). B3auMOCBSi3b HEOPraHMYECKHX BEIIECTB. ATperatHble COCTOSHUSA

BemiecTBa. Kpucrammmueckne u amopdHble BemiecTBa. THUIBI KPUCTALIMUECKUAX PEIIETOK

(aToMHasi, MOJEKyJspHasi, MOHHAs, METalJIM4ecKkas). 3aBUCUMOCTb (PU3UUYECKUX CBOMCTB

BEUIECTBA OT THUIA KPUCTAUIMYECKOM pelIeTKH. 3aBUCUMOCTh XUMHUYECKOW aKTUBHOCTH

BEIIECTB OT BUIa XUMHUYECKON CBS3H U TUIA KPUCTATIINYECKOM PEIIETKHU.

XUMUYECKHE CBOICTBA OCHOBHBIX KJIAcCOB HEOPraHWYECKUX BEIIECTB (OKCHJIOB,

TMJIPOKCUOB, KHUCIIOT, COJeH M Jp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB MPOCTHIX

BELIECTB, BOJOPOJIHBIX COETUHEHHH, BHICIINX OKCHJIOB M TUAPOKCUIIOB

ITpakTHyeckue 3aHsATUS 2

Homenknarypa HeopraHMueckrx BEIIECTB: Ha3BaHHE BELECTBA UCXOS U3 UX XUMUYECKOU

(bopMyIIBI MU COCTABICHHE XMMUYECKOH (POPMYIIbI UCXOsl U3 HA3BaHUS BEI[ECTBA MO

MexayHapoanoi (MIOITAK) wnu TpuBuaibHON HOMEHKIIATYpeE.

Pemenne mnpakTHUeCKUX 3aaHUN MO KJIAacCU(PUKAIMK, HOMEHKIATYype U XHUMHYECKUM

¢bopMyslaM HEOPraHMYECKHX BEILIECTB pA3JIMYHBIX KJIACCOB: HAa3blBaThb U COCTABJIATH

(bopMyIIbl XUMHUYECKUX BEIIECTB, ONPEACIATh MPUHAUIEKHOCTD K KJ1accy.

WcTounuku xumuueckoi HHGpopMmaiuu (CpecTB MaccoBoi nHpopManuu, cetb MHTepHET 1

apyrue). Ilouck nHGopmMaIum 1o Ha3BaHUsIM, HJIEHTH(PUKATOpAM, CTPYKTYPHBIMPOpMYJIaM
Tema 3.2. ®u3uko- | OCHOBHOE COJIEpKaHUE 10 OK 01
XHMHYECKHe cBoiicTBa | Teopernueckoe oOydeHue 4 OK 02
HeOpraHu4eckux BemecTB | Merasl. O0mue $uznyeckre U XMMHUYECKHe CBOWCTBA MeTauioB. CrocoObl MOITydeHUs. OK 04
U MX HaeHTHUuKaANUs. 3HauCHWE METAUIOB W HEMETAIOB B MPHUPOJE W IKU3HEACITEIHHOCTH YEIOBEKa | OK 07

opranuzMoB. Koppo3usi MeTamoB: BHIbI KOPPO3UH, CIIOCOOBI 3alIUTHl METAIJIOB OT

KOPPO3HUH.

Hemeramnpl. OOmme ¢usnyeckue W XUMHYECKHME CBOIMCTBA HEMETaIOB. THIMHMYHBIE

ceoiictea HemetawioB IV— VII rpymn. Knaccudukamuss wHOMEHKIATypa COEAMHEHUN

HemeTauioB. KpyroBopoTsl OMOTeHHBIX 3JIEMEHTOBB PUPOJIE

[IpakTrueckue 3aHsATUS 2
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CocraBieHrue ypaBHEHHH XHMHUYECKMX PEAKIUHA C Y4aCTHEM TMPOCTBIX U  CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: META/VIOB M HEMETa/NIOB; OKCHIOB METAJJIOB, HEMETAIJIOB U
aM(QOTEpHBIX  DJIEMEHTOB; HEOPraHMYECKUX KHCJIOT, OCHOBaHMH U  aM(OTEpHBIX
TUIPOKCHUI0B; HEOPIraHUYECKUX COJIeH, XapaKTepU3yIOIIKUX X CBOICTBA.

Pemrenne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUN Ha CBOWCTBA, COCTaB,
noJiyueHue 1 0e30MacHOe MCIOJb30BaHNE BAKHEHUIINX HEOPraHMYECKHX BEIIECTB B OBITY U
MPAKTUYECKON EATEeIbHOCTH YEJIOBEKa

JlaboparopHbIe 3aHATHS 2

Pemenne skcriepuMeHTANbHBIX 3a7]a4 0 XMMHUYECKUM CBOICTBaAM METaJIOB M HEMETAILIOB,

10 PaCIO3HABAHUIO U MOJTYYEHHUIO COSUHEHUN METANIOB U HEMETAJIOB.

WNnentudukanuss HEOpraHMYECKUX BEIIECTB C MHCIOJBb30BAHHEM HX (PU3UKO-XMMHUYECKUX

CBOWMCTB, XapaKTEPHBIX KAa4YCCTBCHHBIX peakiui. KadecTBeHHBIE peakiuu Ha Cyiabdart-,

KapOOHAT- U XJIOPUJI-aHHOHBI, HA KATHOH AMMOHHS
Kourpoabnas padora 2 CBoiicTBa HEOPraHUYECKUX BEIIECTB 2
Pasznen 4. CTpoeHue M CBOMCTBA OPraHMYeCKUX BEIIECTB 24
Tema 4.1. Knaccudukamnus, | OCHOBHOE COJIep)KaHUe 16 OK 01
cTpoeHue, cBoiictBa W | Teoperuueckoe oOydeHue 8 OK 02
HOMEHKJIATypa [TosiBneHue u pa3BUTHE OPraHUYECKON XMMHHU Kak Hayku. [IpeameT opranndeckoil XuMHH. OK 04

OPraHuvYe€CKUX BEeUICCTB

MecTo u 3HaYeHHE OpPraHMYeCKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XUMUYECKOE CTPOEHHE KaK MOpAJOK COEAMHEHHUS aTOMOB B MOJIEKYJE COTJIaCHO UX
BaJICHTHOCTH. (OCHOBHBIE IIOJIOXKEHHUSI TEOPUHM XHMHUYECKOTO CTPOCHMSI OPraHMYeCKUX
coenunennit A.M. bytiepoBa. YriepoaHslii CKeJIET OpraHuYeCKON MOJIEKYJIbl. 3aBUCUMOCTh
CBOMCTB BELECTB OT XMMHUYECKOTO CTPOEHMS MOJIEKYJl. FI30Mepust U M30MepHl.

[Tonstue o pynkunonansHoi rpynne. Pagukan. IIpuHnunel kiaccupukanuy opraHuyecKux
coequHeHN. MexayHapoqHas HOMEHKJIATypa U MPUHIMUIBI HOMEHKIATYPbl OPraHU4eCKUX
coenunenuii. IlonsTe 00 a3zoTcoAepKalmUX COCIUHEHUSIX, OHOJIOTMUYECKH aKTHUBHBIX
BellecTBax(yrieBoaax, xKupax, Oenkax M Jp.), BBICOKOMOJEKYJSPHBIX COEIMHEHHSX
(MOHOMeEp, MOJIUMED, CTPYKTYPHOE 3BEHO)

DU3NKO-XMMUYECKUE  CBOICTBA OpPraHMYECKUX  COCIMHEHUN  OTIENbHBIX  KJIAcCOB
(ocobenHocTH Kiaccu(UKAlUM U HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTMUECKUN psia U
obmas Qopmyna; u3oMepus; (U3NYECKHe CBOWCTBA; XMUMHMYECKHE CBOWCTBA; CIOCOOBI
MOJIy4EHUs):

— IIpEeAEIbHBIE YIIIEBOAOPO/bl (aKaHbl M LMKJIOAIKaHbl). ['OpeHHEe MeTaHa Kak OJUH W3
OCHOBHBIX HCTOYHMKOB Te€IJla B MPOMBINUIEHHOCTH U ObITy. CBOWCTBa NPUPOIHBIX
YIJI€BOJIOPOAOB, HAX0XK/IEHUE B IIPUPOJIE U IPUMEHEHHE AJIKAHOB;

— HemnpeJenbHble (AIKEHbI, AJIKUHBI W alKaAWEHbl) M apOMATUYECKHE YIIIEBOJOPOJBI.
I'openue aneruneHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOIO INIAMEHM Ul CBApKH U PE3KU
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METaJJIOB;

— KHCIIOPOJICOIepKAIIHNE COeTUHEHUs (CUPTHI U (DEHOJIBI, KApOOHOBBIE KUCIOTHI B d(PHPHI,
abJIETUABl U KETOHBI, KHUPBI, YriaeBojsl). [IpakTHueckoe NpHUMEHEHHE >TUIICHIJIMKOII,
rnuuepuHa, (enona. [lpumenenue dopmanpaeruaa, aneranbAeruaa, YKCYCHOM KHCIOTHI.
MpbIa Kak COJIM BBICIIMX KapOOHOBBIX KUCIOT. MoloIIe CBOMCTBA MBLIA;

— a3oTcojepKalue coeAMHEeHHs (AaMUHBI 1 AMUHOKUCIIOTHI, Oeliku). BrIcCOKOMOIEKyIsipHbIe
coeMHEHUS (CHUHTETHYECKHME U  OHOJOrMYECKH-aKTHBHbBIE). MoOHOMEp, MOoJuMep,
CTpyKTypHOE 3BeHO. [lomuMmepuszamusi 5STUiIeHa Kak OCHOBHOE HAaIpaBICHHUE €ro
HCIIOJIb30BaHUS.

I'enetnyeckas CBSI3b MEXKAY KJIacCaMH OPraHUYEeCKUX COeTMHEHUI.

HpaKTI/ILICCKI/Ie 3aHATUA

CocTaBiiecHHE TIOJHBIX W COKPANICHHBIX CTPYKTYPHBIX (OPMYJ OPraHHYECKUX BEIICCTB
OTIEIBHBIX KJIACCOB, H30MEPOB, TOMOJIOTOB, UCIIOJb3Ys UX Ha3BaHMsI 0 CHCTEMATUYCCKON U
TPUBHAIBHONH HOMEHKJIAType (ITWICH, aleTWwlIeH, TiauiepuH, ¢enon, (opmanbaerus,
YKCYCHasl KHCJIOTa, TTHUIMH). Pacdersl mpocreiimeii GpopMynabl OpraHUYecKOr MOJICKYJIbI,
HCXO/ISI U3 DJIEMEHTHOTO cocTana (B %).

HomeHknarypa OpraHMYeCKMX COCIMHEHHMH  OTACIBHBIX  KJIACCOB  (HACBHIIICHHBIC,
HEHACBIICHHBIC H apPOMATUYECKHE YTIICBOJIOPOIBI, CIUPTHI, (PEHONBI, aabIAeTHUIbI, KETOHEI,
KapOOHOBBIE KHCIIOTHI U JIp.)

CBolicTBa OpPraHNYECKUX COCTUHEHUI OTICIBHBIX KJIACCOB (TPUBHATBHAS M MEXKTyHAPOTHAS
HOMEHKJIaTypa, XUMHUYECKHE CBOWCTBA, CMOCOOBI MONYYEHHUS): TMpeAeNbHbIe (aJKaHbl H
[UKIIOAJTKAHbI), HEMpee/bHbIe (IKEHBI, AJIKWHBI W aTKaTUueHBl) H apOMaTHYCCKHE
YTIAEBOJIOPObI, CIIUPTHI U (HEHOIBI, KAPOOHOBBIE KUCIOTHI U 3(PHUPHI, adbJAETHABl U KETOHBI,
aMUHBI U AMHHOKHCIIOTHI, BBICOKOMOJICKYJISIPHBIC COCTUHEHHS. 3aJaHHUS Ha COCTaBJIICHHE
yYpaBHEHUH XUMHYECKHX PEaKIUi C y4acTHEM OpPraHMYECKHUX BEIIECTB Ha OCHOBAaHUU HUX
COCTaBa U CTPOCHHSI.

CocraBiieHne cxeM peakiuili (B TOM YHCIlIe TIO MPEAIOKEHHBIM I[ENOYKaM MPEBPAIICHH),
XapaKTePU3YIOIINX XHUMUYECKHUE CBOWCTBA OPTAaHUYECKHX COCTUHCHHH OTIEIBHBIX KJIACCOB,
CHOoCcOObI WX TONyUYEHUS U Ha3BaHUE OPraHMYECKUX COCIAUHEHUN MO0 TPUBHAIBLHOW WIH
MEXTYHAPOIHON CHCTEeMAaTHICCKOW HOMEHKIIATYpe.

Pemmenne mpakTHKO-OpUEHTUPOBAHHBIX TEOPETHUSCKUX 33aJaHUI HA CBOMCTBA OPraHUYECKUX
COEIMHEHHH OTIEIBHBIX KJIACCOB.

[TonydyeHnue STUIEHAa U WU3YYCHHE €0 CBOWCTB. MOAETUPOBAHHE MOJIEKYN M XUMHYECKUX
MIPEBPAICHUI Ha TPUMEpe 3TaHa, STHIICHA, alleTUICHA U JIp.

Tema 4.2. Unenruduxanus
OpPraHuYecKuX BellecTB, UX
3HAaYeHUe W NpHUMeHEeHUue B

OCHOBHOE coJepKaHNE

Co

Teopernueckoe oOydeHHE

A

buooprannueckue coenuHeHus. IlpumeHenne u  OuosoTMYecKas poOJb  YIIIEBOJOB.

OK 01
OK 02
OK 04
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ObLITOBOM
NMPOU3BOJACTBEHHOM
IeATEJLHOCTH YeJI0BeKa

OxwuciieHue yrieBoJl0B — UCTOYHUK 3HEPrUM >KUBBIX OpraHu3MoB. O01acTH NPUMEHEHUs
aMMHOKuUCIOT. [TpeBpaienus OenkoB nuiy B opranusme. bronornueckue GyHKIMKU GENKOB.
buonornueckue ¢yHKIMH KUPOB. Pomb opraHuyeckod XMMHM B PELICHUH MPOOJieM
MUILEBOM 6€3011aCHOCTH

Ponp opranndyeckoil XMMUU B pEIICHHHM MPOOJIEM HHEPreTHYECKo Oe30macHOCTH, B
pa3sBUTHM MEIULMHBI, CO3JaHUM HOBBIX MAaTEPHANIOB, HOBBIX HCTOYHUKOB OHEPrUHU
(anmpTEepHATUBHBIE MCTOYHUKM 3Heprun). ONacHOCTb BO3JAEHCTBUSA HA KUBBIE OPraHU3MBI
OpPraHUYECKUX BEIIECTB OTIEJNBHBIX KJIAcCOB  (YIJIEBOAOPOAbI, CIHUPTHI, (EHOIBI,
XJIODOPraHUYECKHE IPOU3BOJHBIC, albAETUABI U JIp.), CMBICI [I0Ka3aTels MPeAesbHO
JOIYCTUMOM KOHIICHTPALUU

JlaGoparopHble 3aHATHS

JlaboparopHas pabdota: “UneHTHUKAINST OPTAHUYECKUX COSAMHEHUN OTICIBHBIX KIIACCOB™
Wnentudukanus opraHMuecKux COeIMHEHUN OT/EIbHBIX KJIACCOB (Ha MPUMEpE albIeTUI0B,
KpaxMmaja, YKCYCHOM KHCJIOTBHI, OCJIKOB U T.I.) C UCIOJIb30BAHUEM UX (U3UKO-XUMHUYECKUX
CBOMCTB M XapaKTEpHBIX KayeCTBEHHbIX peakiuil. JleHarypanus Oenka Mpu HarpeBaHHH.
[BetHbie peakiuu OenkoB. BO3HWKHOBEHHME AHAIUTUYECKOTO CUTHAjIa C TOYKH 3PEHUS
XUMHUYECKHUX TMPOLIECCOB TMPH MPOTEKAHWM KAueCTBEHHOM peaklMH, IO3BOJISIONICH
WUICHTH()UIIMPOBATH MPEIOKECHHBIC OPraHUYECKHE BEIECTBA

OK 07

KonTtpoJsbHas padora 3

CTpyKTypa U CBOMCTBa OPraHU4ECKUX BELIECTB

Pazpea 5.

Kunernyeckne 4 TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH IMPOTEKAHUSI XUMHYECKHX
peakuui

NN

Tema 5.1. CxopocTth
XUMHYECKHX PeaKkuui.
XuMu4ecKkoe paBHOBecHe

OcHOBHOE coJiepKaHne

HpaKTI/I‘leCKI/Ie 3aHATUA

ENE N

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MPHUPOJIBI pearupyroIux
BEILIECTB, KOHIEHTPAI[MU PEarupyrolux BEIIEeCTB, TEMIEPATYphl U IUIOMIAA PEAKIUOHHOU
nmoBepxHOCTU. TermmoBble AP(EKTH XUMHUYECKUX peakiuid. DK30- U SHIOTEPMUUYECKHE,
peaKkiuu.

O6parumocTh peaknuii. XUMHUYECKOE PAaBHOBECHE W €r0 CMEIICHHWE TOJa JACHCTBHEM
pa3nuYHbIX (PaKkTOpOB (KOHIICHTpAIUS PEareéHTOB WJIM TPOAYKTOB PEaKIUH, HaBIICHUE,
TeMIiepaTypa) JJis CO3AaHUs ONTUMAIBHBIX YCIOBUN MPOTEKAHHUS XUMUYECKUX TMPOIECCOB.
[Tpuniun Jlelllatense.

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHUM Ha aHamu3 (HAKTOPOB, BIMSIONIUX Ha
W3MEHEHUE CKOPOCTM XMMHMYECKOM peakluu, B T.4. C [O3UUAA DIKOJIOTHYECKU
11e1eco00pa3Horo MOBeACHUS B ObITY U TPYIOBOM IEATENBHOCTH B IIEJIIX COXPAaHEHUSI CBOETO
3I0POBBS U OKPYXKAIOLIEH IPUPOJIHOM CPEbI.

Pemienne mpakTMKO-OPMEHTUPOBAHHBIX 3aJaHUM Ha TpuMeHeHue mnpuHununa Jle-llarenne
JUIsl HAXOXKJICHUs HANpPAaBIICHUSI CMEIICHUS PAaBHOBECHUSI XMMHUYECKON peakluuu M aHaIu3

OK 01
OK 02
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q)aKTOpOB, BJIMAIOIIUX HA CMCIICHUEC XMMHUYCCKOT'O PABHOBCCHUA

IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COJIep:KaHMe (Coep:KaHue MPHKJIAJTHOT0 MOLYJIsI)

Pa3znen 6 Xumus B ObITY M IPOU3BOJICTBEHHOM J1eSITeJIbHOCTH YeJI0BEKA 6
Tema 6.1 Xumus B 6biTy M | Conepxanue 6 OK 01
NPOM3BOACTBEHHOI Teopernueckoe oOydeHHE 2 OK 02
MEeATEIbHOCTH YeJIOBEKA HoBeiime JOCTHKEHUSI XMMHYECKOM HAYKH M XMUMHYECKOM TEXHOJOTHH. Poib XMMHH B OK 04
o0ecreyeHnn 53KOJOrMYEeCKOM, SHEepreTHYecKod M NHILEeBOW O0e30macHOCTH, Ppa3BUTUH OK 07
MenuimHbl. [IpaBuia TOMCKa W aHauW3a XUMHUYECKOW HH(GOpMALUMK W3 Pa3IUYHBIX IK 1.2
UCTOYHUKOB (HayuHas M y4eOHO-Hay4Has JHUTepaTypa, CpeAcTBa MaccoBOW HMH(poOpMaluu,
ceTb MIHTEpHET)
[IpakTrueckue 3aHsATUS 4
Ilouck u aHanu3 KEHWCOB O NMPUMEHEHUM XWMHUYECKUX BEILECTB M TEXHOJOTHH C y4eToM
Oyaymeit mpohecCHOHAIBHONW JEATENIFHOCTH IO TeMaM: Ba)KHEHIINE KOHCTPYKIIMOHHBIC
MaTepHualibl, MaTepuabl Ui 3JEKTPOHUKH, HaHOMaTepHallbl, HICTOYHUKH SHEPTUH, ObITOBAs
XUMHUS IPU CTPOUTENBCTBE, SKCILTyaTalllu KeJIE3HbIX JOPOT.
3amura: llpeacraBieHue pe3ynbTaToB pelleHus KeilcoB B ¢opMe MUHHU-JOKJIaZa C
Mpe3eHTalnen
IIpomexyTouHas aTTecTALMA 2
(1 pepeHupoBaHHBIN 324€T)
Bcero 72
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3.YcaoBus peajn3zanuu NporpaMmsl 001eo0pa3oBaTebHOH JTUCIIUNIIMHBI

3.1. TpeGoBanussi K MHHHMAJLHOMY MATEPHAJIbHO-TEXHHYECKOMY
o0ecIeYyeHNIo

Y4eOHasIuCIUTIIIMHAPEATU3YETCS BydeOHOM KaOMHETE« X UMUS.

O6opynoBanne KaOWHETA:

® [TOCaJIOYHBIE MeECTa 0 KOJWYEeCTBY oOydaromuxcs 30paboumxmecT(CTOIbI,
CTYTbsIAyJUTOPHEIC);

¢ 000pyIOBaHHOEPAOOUEEMECTONPEITO1aBaATENSI(CTO, Kpecio,
MEePCOHATLHBIMKOMITHIOTED, JIOKAJIbHAS CEThC BBIXOJI0M Blnternet);

e yycOHas JJOCKa;

e HaOop «YueOHas 1abopaTopus» JJIsi IPOBEJACHHUS J1Ta0OPaTOPHBIX padoT — 15 mmT.

JleMoHcTpalMoOHHbIE yUeOHO-HATJISTHBIE TTOCOOUS

- llepumoamueckas cucrema xumudyeckux odiemeHtoB J[.M. Menneneena
(Tabmuna);

- TabJIMIIa paCTBOPUMOCTH THJIPOKCHJIOB U COJIeH B BOJIC;

-cepusl TaOIMI] IO OPTraHUYECKOW XUMHH.

TexHuueckue cpeacTsa 00ydeHus :
®  MYJbTUMEIUANPOEKTOP C SIKPAHOM.

3.2. UndopmannonHoe odecnieueHue o0yueHus. IlepeyeHb pexkoMeHIyeMbIX
yueOHbIX u31aHuil, UHTepHeT-pecypcoB, JONMOJHUTEIbHOM JUTEPATYPbI

OcHOBHbBIE TEYATHBIEU3TAHUSA
1. ["abpuensn, O. C. Xumus 115 npodeccuii U CrienuanbHOCTEN TEXHUYECKOTO
npoduis: yueOHUK JUIs CTyA. yupexaeHus cpea.npod. odpazopanus /O.C. "abpuensH,
N.T". OctpoymoB.- M.: U3narenbckuit ueHTp «Akanemus», 2017.—272 c. C us.ui.

JIOHOJ'IHI/ITG.]II)HI)IC HCTOYHUKHU

1. TI'abpuensn, O. C. Xumus: 10-i1 kinacc : yueOHUK 1Ji1 00111e00pa3oBaTeIbHBIX
opranuzanmii: 6azoBbiii ypoBeHb / O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnagkos.,
A.H. JIéBkun — Mockaa :IIpocsemenne, 2021. — 400 c. : ui.

2. T'abpuensn, O. C. Xumus: 11-if kiacc :0a30BbI ypOBEHb: YYEOHHMK MJis
obmeoOpaszoBarensubix opranm3anuii/ O.C. Tabpuensn, W.I'. Octpoymon, C.A.
CnankoB. — MockBa:IIpocsenienue, 2021. — 432 c. : ui.

3. TI'abpuensu O.C. u ap. Xumusa. [Ipaktukym: yudeb.mocoOue uis CTYyAECHTOB
npo(ecCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3aluii, OCBaMBAIOLUIMX Npodeccuu u
cnerainbHocTUCIIO. — M, 2017.
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HNuTepHeT-pecypcebl
1 www. hemi. wallst. ru (OGpa3oBaTeabHbIN CAUT JUISI KOJIBHUKOB « XUMHUSD)
2 www.alhimikov.net (OOpa3oBarenbHbIN CAalT AJIs HIKOJIHHUKOB).
3 www. chem. msu. su (Q1ekTpoHHas OMOIMOTEKA 10 XUMHH).
4 www.enauki.ru (MHTepHET-U3IaHuE 715 yunuteneil « EctecTBeHHbIE HAYKI).
5 www. lseptember. ru (Metonuueckas razera «llepBoe ceHTIOps»).
6 www. hvsh. ru (xypHan «XuMHs B IIKOJIE»).
7 www.hij.ru (kypHan « XuMus ¥ JKU3HBY).
8 www.chemistry-chemists.com (37€KTpOHHBIH KypHaT « XUMUKA U XUMUSD»).
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4. KoHTposb H oOlleHKa pe3yJbTATOB OCBOeHHsI 001eo0pa3oBaTeJbHOM

AUCIHUILIHHDBI

KoHTpo/ibH o1leHKa pe3yIbTaTOB OCBOCHHS 00111€00pa30BaTeIbHON TUCHUTIIIUHBI
PaCKpBIBAIOTCA Yepe3 NUCLMILUIMHAPHBIE PE3YNIbTAaThl, HAIIPABICHHBIE HA (POPMUPOBAHUE
o0mMX M NpOPECCHOHANBHBIX KOMIIETEHIMH MO pa3AenaM M TeMaM COJEp)KaHus

y4eOHOro Marepuaia.

Oob6mas/mpodeccuonann

Tun oreHOYHBIX

Pa3pgen/Tema .
Hasli KOMIIeTeHIUS MepPONPUATHH
Tema 1.1 Tema 1.2 Tema BrinosiHenue 3aganni
OK 01 2.1 Tema 2.2 Tema 3.1 MIPAKTUYECKUX U
Tema 3.2 Tema 4.1 Tema | maGopaTopHBIXpaOOT, 3aJaHHI
4.2 Tema 5.1 Tema 6.1 nubdepeHInpoBaHHOTO 3a4eTa
Tema 1.2Tema 3.1 Tewma Bl’f"g;eﬂlf{“e v
OK 02 3.2 Tewa 4.1 Tema abo aT(I: HBIX e;6OT 3aIaHu i
4.2Tema 5.1 Tema 6.1 H1a50PaTOPHAIXP > S
G pepeHInpOBaHHOTO 3a4eTa
OK 04 Tewma 2.2 Tema 3.2 Tema HBZLHT(;IJLI:;?; i
4.2 Tema 5.1 Tema 6.1 P > 31
G epeHInpOBaHHOTO 3a4eTa
Tema 2.2 Tema 3.2 Tema BrinonHnenue 3aganui
OK 07
4.2 Tema 6.1 MPAKTUYECKUX PadOT
Brinonnenue 3aganui
K 1.2 Tema 2.2 Tema 6.1 HPARTITHCCKIX 1

J1a00paTOPHBIXPAOOT, 3aJaHUIM
nuddepeHIMpoOBaHHOTO 3a4eTa
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