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1. OBIIASI XAPAKTEPHCTUKA PABOYE# IIPOIPAMMbBI
YYEBHOM JUCLUATLIUHBI
00/1.04 XUMUSI

1.1 MecTo TMCUMILIMHBI B CTPYKTYpP€E OCHOBHOW mpodeccuoHATIbLHOM
o0pa3oBaTeIbHO MPOrpaMMblI

Vuebnas mucrummaa OOJ.04 Xwumus sBasercs 00s3aTEIbHOM YacThbiO
o011eo0pa3oBaTeILHOTO IMKIA 00pa30BaTEIBLHOM MPOTPAaMMBI B COOTBETCTBHH C
OI'OC CIIO no cnenuanbHocTH 23.02.06 TexHuyeckas sKCILTyaTalusl MOABUKHOTO
COCTaBa YKeJIEe3HBIX JOPOT (JIOKOMOTHUBBI)

1.2. lean n muiaHupyemble pe3yJbTaThl 0CBOCHUS JUCIHUNIMHBI

1.2.1. lleau u1 3aga4M AUCHUILIINHBI
dopMupoBaHue y  OOydYalOlUMXCS  NPEACTABICHUS O  XUMHYECKOM
COCTAaBJISIFOIIEN E€CTECTBCHHO-HAYYHOM KAPTHHBI MHpPa KaK OCHOBBI NPUHATHSA
pelieHuid B OJKU3HEHHBIX M MPOU3BOJACTBEHHBIX CHUTYyaIUsX, OTBETCTBEHHOTO
MIOBEJICHUS B IPUPOJHOMU CpEJIE.

3agayu JMCUUIIMHBIL:

1) chopmupoBaTh TOHMMaHHWE 3aKOHOMEPHOCTCH IPOTEKAHUS XHUMHUYCCKHX
IIPOLIECCOB M SIBJICHUM B OKPYKAIOLIEH Cpene, LEJNOCTHOW HAyYHOW KapTHHBI
MHPA, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHS COCTaBIATH (OPMYJIBI HEOPTraHMYECKUX M OPTraHUYCCKUX
BCIIIECTB, YPABHEHUW XUMUYECKUX pEaKUUi, OOBICHATH HUX CMBICI,
MHTEPIIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB;

3) cdhopmupoBath HaBBIKU IPOBEACHUS MPOCTENIINX XUMHYECKUX
AKCIIEPUMEHTAJILHBIX HCCIEAOBAHUM C COONIOACHUEM TIpaBMWJI 0€30MacHOro
oOpalleHus ¢ BEIIeCTBaMU U JIaA0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJL30BaTh HH(POPMAIMI0 XUMHUYECKOIO XapakTepa u3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHHS MPOTHO3UPOBATH TOCCACTBHUS CBOCH NIEATEIBHOCTH H
XUMHUUYECKUX TMPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOIIECCOB;

6) chopmupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHIKCHHA XUMHUYECKOW HAyKH W
TEXHOJIOTUH JIJIsl Pa3BUTHUS COIMANILHON U MPOU3BOJICTBEHHOM cep

1.2.2. IlnanupyemMbie pe3yJibTaThbl 0CBOCHHS 0011€00pPa30BaTeIbHOM
aucuIIMHLI B cooTBeTcTBHHU ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Oco0oe 3HaueHHe NUCLUIUIMHA UMeeT npu GopmupoBaHuu u paszputuu OK:
OK 01, OK 02, OK 04, OK 07.



Konn

[imanupyemeble pe3ysibTaTbl OCBOCHUS JTUCIUIIINHBI

HAaUMEHOBAHHE

dbopMupyemMbIx Ob6mue JlucuuniHapHbIe

KOMIIETEHIIAN

OK 01. B uacTn TPYAOBOI'oO BOCIIUTAHHUSA: - BJIAACTh CHCTEMOH XHMHYECKHX 3HaHI/II71, KOTOpas BKIIHOYACT:
Bribupats - TOTOBHOCTb K Tpyly, OCO3HAHUE LEHHOCTU | OCHOBOIIOJAralOIIUe  TMOHATHUA  (XMMHUYECKMH  JJIEMEHT,  aTOM,

CIOCOOBI peIeHUs
3amad
po¢eCCHOHAIBHO
U OesATCIbHOCTH
MPUMEHUTEIBLHO K
pa3IMYHBIM
KOHTEKCTaM

MacTepcTBa, TpyAoJtooue;

- TOTOBHOCTh K  aKTUBHOM  JIEITEIHLHOCTU
TEXHOJIOTMYECKOM M COIMAJIbHOW HaIpPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATH, IUIAHUPOBATH |
CaMOCTOSTENIbHO BBIIOJIHATH TAKYIO JACSTEIbHOCTD;

- MTHTEPEC K Pa3IMYHBIM cepaM mpodecCHOHaATHHON
JIeSITeIIbHOCTH,

Oe¢naoenue YHUBEPCAIbHBIMU
HO3HABAM EJIbHBIMU 0CUCHGUAMU:
a) 0a30BBIC JIOTUYCCKHE JCHCTBUS:
- CaMOCTOSATEILHO dbopMynupoBaTh u
aKTyaJM3upoBaTh MpOOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIIECTBEHHBIH TPU3HAK WIH
OCHOBaHUs i1 CpaBHEHHS, KilaccupUKaluu U
00001IeHMS;

- ONpeAeNATb LENu JACSITENbHOCTH,
napameTpbl U KPUTEPUHU UX TOCTHIKCHHUS;
- BBIABJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCUTHh KOPPEKTHUBHI B JEATEIHLHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLIECHUBATh PUCKHU
MOCJIEACTBUN NeITETbHOCTH,

- pa3BHUBaTh KPEaTHMBHOE MBIIUICHUE MPHU PEIICHUU
JKU3HEHHBIX TTPOOIIeM

yueoHvIMuU

3aJaBaTb

3JIEKTPOHHAas 000JI04Ka aToMa, S-, p-,

d-37eKTpOHHBIE OpOMTAIM aTOMOB, HMOH, MOJICKYJa, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCIIEHHs, XUMHUYECKas CBs3b,
MOJIb, MOJISIPHAsE Macca, MOJIAPHBIM OOBEM, YIJIEPOJIHBIM CKEJNeT,
GbyHKUMOHANbHAS ~ TpyONa,  pajuKal,  H30MEepUs,  H30MEpHl,
TOMOJIOTUYECKUH psAJl, TOMOJOTH, YIJIEBOAOPOAbI, KHUCIOPOA- U
a30Tco/eprKalllue COECIUHEHUs, OMOJOrMYECKH aKTHUBHBIC BELIECTBA
(YyraeBozpl, JKHUPBI, OEIKH), MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCTUHEHUS, KPUCTAJUINYECKAs PELIEeTKA, THUIIbI
XUMHUYECKUX peakuui (OKUCINUTEIbHO-BOCCTAHOBUTENbHbBIE, 3K30-U
HHJIOTEPMHUYECKHE, PEaKIIMU HOHHOTO 0OMEHA), pacTBOP, JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHCIUTEINb,
BOCCTAaHOBUTENb, CKOPOCTb XMMHMYECKOM pPEaKIHMH, XUMHYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHUS
opraHuueckux BemecTs A.M. bytiiepoBa, TeOpus 3JIE€KTPOIUTHIECKON
quccoumnanuu, mnepuoandeckuii 3akoH J[.MI. MeHnneneeBa, 3akoH
COXpPaHEHMsI MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3BIK XUMHH,
(dakToJIOrMYeCKue CBEIEHHUS O CBOMICTBaX, COCTaBe, IMOJYYEHUH U
0€30MMacHOM  HCIOJIb30BAaHWM  B@KHEWIIMX  HEOPraHWYEeCKUX U
OpPraHMYECKHUX BELIECTB B OBITY M MPaKTHUECKOW JAEATeIbHOCTU
YeJI0BEeKa;

- YMETbH BBIABIATH XapaKTEPHbIE NPU3HAKU U B3aUMOCBS3b U3YUEHHBIX
MOHSTUM, NPUMEHSATH COOTBETCTBYIOUIME MOHSTHS IpPH ONHCAHUU
CTPOEHHS U CBOMCTB HEOPraHMYECKHX M OPraHMYECKUX BEIIECTB U UX
MpPEBpAIleHN; BBIIBISATH B3aMMOCBS3b XUMHYECKMX 3HAHUM C




0) 60a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJIQJIETh HABBIKAMHU Y4€OHO-MCCIIEI0BATEIHLCKON U
MPOCKTHOM JIeATEIbHOCTH, HABBIKAMH pa3periecHUs
npo0Jem;

- BBIABJIATh TNPUYMHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/lady, BBIIBUTATh THIIOTE3Y €€
peIIeHNs, HAXOIUTh apIyYMEHTBI JIJIS JOKA3aTeIbCTBa
CBOMX YTBEpXKICHUH, 3aJaBaTh IapamMeTpbl U
KPUTEPUHU PELICHUS;

- QHAIM3HWPOBATh IMOJIYUCHHBIC B XOJIE PEIICHUS
3aJauyd  Pe3ysIbTaThl, KPUTHYECKH OLICHUBATH WX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH HM3MEHCHHE B
HOBBIX YCJIOBUSIX;

- YyMETh INEPEHOCUTH 3HAHUS B IO3HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATCILHOCTH;

- yMETh HWHTETPUPOBATH 3HAHUS W3 Pa3HbIX
MIPEAMETHBIX 00J1acTel;
- BBIBUTATh HOBBIE HJeu, npeaiaraTh

OPUTMHAJIBHBIE MOIXO0/IbI U PELICHUS;
- CIIOCOOHOCTh UX MCIOJIb30BaHMs B T03HABATEIbHOMN
Y COLIMAIIBHON ITPAKTHUKE

MNOHATUSAMHM U TPEJICTABICHUSAMH  JIPYTrUX
IIPEIMETOB;

- YMEThb HCIOJb30BATh HAUMEHOBAHUS XHUMHUYECKUX COCAUHEHUIN
MEKIYHApOAHOTO CO03a TEOPETHYECKOM W NPUKIAJHOW XUMHUH U
TPUBUAIbHBIC Ha3BaHHUS Ba)KHEHIIMX BEIIECTB (ITWUJICH, alleTHJIEH,
rmnepud, ¢eHon, QopManbaerua, YKCyCHas KHCJIOTa, TIJIMLUH,
YTapHBIA ra3, YIJIEKUCIbId a3, aMMHUaK, raiieHasl U3BeCThb, HeralmeHas
U3BECTh, TMUThEBAas COJAa M JIPYTHX), COCTaBIATH  (HOPMYJIBI
HEOPraHWYeCKNX M OPraHMYECKHUX BEIIECTB, YPABHEHUS XUMHUUYECKHX
peakuui, OOBSACHATH MX CMBICH; IOATBEPAKAATh XapaKTEpHBIE
XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOLIMMHU 3KCIIEPUMEHTAMU
Y 3aIKMCSIMU YPAaBHEHMM XUMHUYECKUX PEaKIINA;

- YMETh YCTAHABJIMBATh IIPUHAJJICKHOCTh U3YYEHHBIX HEOPTraHUYECKUX
U OpraHM4ecKuX BEILIECTB K OINpEeAENIEHHbIM KjaccaM M Ipynnam
COEIMHEHUH, XapaKTepHU30BaTh MX COCTAaB M Ba)KHEWILIUE CBOWCTBA;
ONpeAeNsaTh BHUIbl XUMHYECKUX CBs3€M (KOBaJeHTHas, WOHHasi,
MeTaJIJIN4ecKasi, BOJOPOAHAs), THUIBI KPUCTAIIMYECKHX PELIETOK
BELIECTB; KJIacCU(PUIMPOBATh XUMUYECKHE PEaKLIUU;

- chopMHpPOBaTh TPEICTABICHUS: O XHUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpa, DPOJIM XUMUU B II03HAHUU
ABJIGHUN TIPUPONbI, B (QOPMHUPOBAHUU MBILIUIEHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAJIBLHOW TI'pPAaMOTHOCTH, HEOOXOIMMOM JIs
pelleHnss TPAKTHUYECKUX 3aJad U DKOJOTHYECKH OOOCHOBaHHOIO
OTHOLIEHMSI K CBOEMY 310POBBIO U IPUPOAHOM CPEIE;

- yYMeThb HpPOBOAMTH pacyeTbl MO XUMHUYECKHUM QopMmylIaM U
YPaBHEHMSIM XUMMUYECKMX PEAKIMH C HUCIOIb30BaHUEM (PU3HUECKUX
BEJIMYMH, XapaKTEePU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, 00beMa (HopMallbHbIE YCIOBHUS) Ta30B, KOJMUYECTBA BELIECTBA;
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUA s TNPUHATHS
pelIeHnii B KOHKPETHBIX JKM3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM

€CTCCTBCHHOHAYYHBIX

OK 02.
Hcnonb3oBath

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:
- c(OpMHPOBAHHOCTH MHPOBO33PEHH,

- YMCTh IUIAaHUPOBATb U BBINIOJHATH XUMHYCSCKHI OKCIICPUMCHT
(HpeBpaH_IeHI/IH OpTraHU4YCCKUX BCUICCTB INpPU HArpCBaHUHU, ITOJIYUCHUC




COBpPEMEHHBIE
CpeICcTBa IOUCKA,
aHaJu3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTHH IS
BBITIOJTHCHMSI 32/1a4
npodheccuoHaIbHO
U eATeNbHOCTH

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKM W  OOIIECTBEHHON MPAKTHKH,
OCHOBaHHOT'O Ha Jiasnore KYJBTYp,

CIIOCOOCTBYIOIIIETO OCO3HAHHWIO CBOErO0 MeCTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEpPUICHCTBOBAHME SI3bIKOBOW M YHUTATEJIbCKOU
KyJIbTYpbl KaK CpEICTBA B3aWMOJCHCTBUS MEXIY
JIOIbMU U MMO3HAHUS MUDA;

- OCO3HaHHWE UEHHOCTHM HAYYHOU JeATEIbHOCTH,

FOTOBHOCTb OCYIIECTBIISATh IIPOEKTHYIO u
UCCIIEI0BATEIbCKYIO JESITEIbHOCTh WHAMBUIYATbHO
U B TPYIIIIE;

Osnaoenue YHUGEPCAIbHbIMU yueoHvIMU

NO3HABAMENILHBIMU OCICIGUAMU:

B) paboTa ¢ uHpopMaIuei:

- BJAJIETh HAaBBIKAMH TOJy4YeHUs HH(OpMauu u3
UCTOYHUKOB  Pa3HbIX THIIOB, CaMOCTOSITEIbHO
OCYIICCTBIISITh TMOUCK, aHAIW3, CUCTEMATH3AIMI0 W
WHTEPIIPETAIMIO WHPOPMAITUU PA3THYHBIX BHJIOB U
dbopM TpencTaBIeHNUS;

- CO3/1aBaTh TEKCTHI B pa3IUYHBIX (opmarax ¢
y4eTOM Ha3HaueHus uHpoOpManMu U  LeJIeBOU

ayIUTOpUM,  BBIOMpas  ONTUMAalbHYIO  (opmy
IIPEJICTaBICHNS U BU3yalIU3aluy;
- OLEHUBaThb  JIOCTOBEPHOCTb,  JIETUTUMHOCTH

uHpOpMallUK, €€ COOTBETCTBHE
MOpaIbHO-ITHUYECKUM HOpMaM;
- HCIONB30BaTh CpeICTBA HMH(POPMALMOHHBIX U

MpaBOBBIM U1

KOMMYHUKaIIMOHHBIX TEXHOJIOTHi1 B pEeIICHUN
KOTHHUTHUBHBIX, KOMMYHUKATHUBHBIX nu
OpTraHHU3allMOHHBIX 3aga4 C CO6J'II-O)I€HI/I6M

TpeOOBaHUIN JPrOHOMHUKH, TEXHUKU OE30MaCHOCTH,
TUTHEHBI,  PECypCcOCOEpEeKEeHUs, TMPABOBBIX U

STHJIEHA W H3y4YEHHE €ro CBOICTB, KayeCTBEHHbIC pEaKIUU Ha
QIBJICTU/IBI, KpaxMaJl, YKCYCHYIO KHCIIOTY; JCHATypalus OCJIKOB MpHU
HarpeBaHuM, IBETHbIE PEAKIUU OENIKOB; MPOBOJUTH PEaKLUU MOHHOTO
oOMeHa, oOmpeaensaTb CpeAy BOJHBIX pPacTBOPOB, KaueCTBEHHbIC
peakuuu Ha cynbdar-, xkapOOHAT- M XJIOPUA-aHUOHBI, HAa KaTHUOH
aMMOHHUS; pelaTh SKCIEPUMEHTANbHbBIE 3a/1a4i 110 TeMaM "Metasibt"
u "Hemerasmipl") B COOTBETCTBUHU C TIPABUIIAMH TEXHUKH 0€30MMaCHOCTH
npu OOpalieHUuH C BEHIECTBAMH M J1a00OpaTOPHBIM OO0OPYIOBAHUEM;
MPEJICTaBIATh Pe3yAbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B Qopme
3aMUCH yYPaBHEHHH COOTBETCTBYIOIIMX peakiuil u (popmyaupoBaTh
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

- YMETh aHAJIU3UPOBATh XUMHUYECKYI0 MH(MOpPMAIMIO, TTOIYyIaeMyl0 U3
pa3HbIX UCTOYHUKOB (CpelcTB MaccoBoil nHpopmanuu, cetb MHTEepHET
H pyrue);

- BIIaJIeTh OCHOBHBIMH METOJIaMU HAy4YHOTO TO3HAHUS BEIECTB U

XUMHUYECKUX sBJICHUN (HaOMIOJeHUE, W3MEpEHUEe, HKCIEPUMEHT,
MOJICJIUPOBAHHUE);
- yMeTh TPOBOJUTH pacyeTbl IO XHUMHUYECKUM GopMylIaM U

YPaBHCHUAM XUMHYCCKUX peaKHI/Iﬁ C HCIIOJIB30BaAHUEM (1)H3H‘IGCKI/IX
BEJIMYMH, XapaKTEePHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, o0beMa (HOpMaJibHbIE YCIIOBUSI) TAa30B, KOJIMYECTBA BEIECTBA;
UCIIONIb30BAaTh CHUCTEMHBIE XHUMUYECKHWE 3HAHHUS Ui TPUHATHSA
pemeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX CHUTyalUsaX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM




THYECKUX
0€30I1aCHOCTH;
- BJaJAeTh HAaBBIKAMHM DPACHO3HABAaHMUS M 3alUTHI
uHpopmanuy, HHGOPMAIIMOHHONH  Oe30macHOCTH
JUYHOCTH,

HOpM,  HOpM  HH(OPMALUOHHON

OK 04.
DddekTuBHO
B3aMMO/JICHCTBOBAT
b ¥ paboTaTh B
KOJUICKTHUBE U
KOMaHjie

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOATEIbHOCTU
U CaMOOIIPEJEIICHUIO;

-OBJIaJICHHE HABBIKAMU Y4e€OHO-HCCIIEeI0BATEIbCKOH,
IIPOEKTHOM U COLIMAIIBHON JESATEIILHOCTH;
Osgnaoenue YHUBEpCaIbHbIMU
KOMMYHUKAMUGHBIMU OClICMEUAMU:

0) cCOBMECTHasl I€SITEIIbHOCTD:

- TOHHMMAaTb W HCIOJIB30BAaTh IPEUMYLIECTBA
KOMaHJAHON ¥ UHJIMBUyaJbHOU paboThI;

- TPUHHUMATh LEIM COBMECTHOH JESATEIBHOCTH,
OpPraHU30BBIBATH U KOOPJUHUPOBATH JIEHCTBUS 110 €€
JOCTHKEHHUIO:  COCTaBIATh  IUIAaH  JEHCTBHIA,
pacnpenenarTb pojid ¢ y4eTOM MHEHHH y4acTHHMKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paldoThI;

- KOOPJAMHHUPOBATh U BBINOJIHATH pabOTy B YCIOBMSIX
peasgbHOro, BUPTYaJbHOIO U KOMOMHMPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHIECTBJIATb  ITO3UTUBHOE  CTPATETMYECKOE
MOBE/IEHNE B paA3IMYHBIX CHUTYyallUsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBbITH MHUIIMATHBHBIM
O¢nadenue ynueepcanrvbHbIMU  PeYNAMUBHHIMU
delicmeuamu:

T) IpUHSTHE ceOs U IPYTHX JOICH:

- IPUHUMAaTh MOTHBBI U apryMEHTBl OPYTUX JIIOAEH
IIPU aHAJIM3€E PE3yNbTAaTOB AEITEIbHOCTH;

- IpU3HAaBaTh CBOE IIPaBO U IIPaBO APYTUX JIOAECH Ha
OIINOKH,

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUHU

- YMEThb IIJJaHUPOBaThb M BBIIOJHATh XUMHUYECKUH OSKCIIEPUMEHT
(mpeBpallleHus] OPraHUYECKUX BEIECTB IPU HArpeBaHUU, IMOJTY4YEHUE
TWJIEHA U MW3Y4YEHHE €ro CBOICTB, Ka4ECTBEHHbIE pPEAKLUU Ha
JIBJETUAbI, KpaxMaj, YKCYCHYIO KHCIOTY; JeHaTypalus OeJKOB Ipu
HarpeBaHWH, IBETHBIC PEaKIUU OCJIKOB; MPOBOIUTH PEAKIIMA MOHHOTO
oOMeHa, omnpeAensaTb Cpeldy BOIHBIX PAacTBOPOB, KayeCTBEHHBIE
peaknuu Ha Cyibdar-, KapOOHAT- W XJIOPUA-aHHOHBI, HAa KATHOH
aMMOHHUS; pellaTh 3KCIEePUMEHTAIbHbIE 33aJjauu 1o TeMaM "MeTaib"
u "Hemerasuibl") B COOTBETCTBUHU C MPaBUIaMHU TEXHUKUA 0€30IaCHOCTU
npu oOpallleHMM ¢ BEUleCTBaMHU M JIaOOpaTOpHBIM 000pPYIOBaHHEM;
NPEJCTABIATh PE3YNIbTaThl XUMHUYECKOTO HSKCIIepUMEHTa B (opme
3allUCH YpaBHEHHM COOTBETCTBYIOILMX peakuuil U (opMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YyJIbTaTOB




APYyroro 4€jIoBCKa,

OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu
cpenpl,

pecypcocoepexeH

U0, IPUMECHSTh
3HaHUA 00
U3MCHCHUU
KJIUMaTa,
TIPUHITAITBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,
3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

B 00.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS S

- chOPMUPOBAHHOCTh HIKOJIOTMUECKOH KYJIbTYPHI,
IMIOHUMaHUE BIIUSHUSA COLUAIBHO-3KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLUAIBHON
Cpelnbpl,  OCO3HAHWE  THO0ATBHOIO  XapakTepa
9KOJIOTHYECKUX MPooIem;

- IUIAHUPOBAaHUE M OCYILECTBICHHUE [JEUCTBUU B
OKpY’Kallllel cpeAe Ha OCHOBE 3HAHUS Leleu
YCTOMYMBOIO Pa3BUTHS YETOBEUYECTBA;

AKTHUBHOE HENpPUATUE JEHCTBUM, MPUHOCAIIUX Bpex
OKpYXKaroIlEeH Cpee;

- yMEHHME TPOTHO3HPOBATh  HEOJIAronpusiTHbIC
AKOJIOTMYECKHE TOCHEACTBUS  IPEATPUHUMAEMBIX
JIEMCTBUM, IPEAOTBPALLATh UX;

- pacUIMpEHUE OMbITA ACATEIbHOCTH IKOJOTHYECKON
HaIlpaBJIECHHOCTH;

- OBJIQJICHHE HAaBBIKAMU Y4EOHO-UCCIIEOBATEIHCKOM,
MPOEKTHOM M COIMATIbHON JEATEIIbHOCTH;

- chopmupoBaTh TPEICTABICHHUS: O XUMHUYECKOW COCTaBISIONICH
€CTECTBCHHOHAYYHOW KapTUHbI MHpA, DPOJIM XUMUU B II03HAHUU
SBICHUNA TPUPOABI, B (OPMUPOBAHMHM MBIIUICHUS M KYJIbTYpHI
JUYHOCTH, €€ (YHKIHMOHAJIBHONM TI'PaMOTHOCTH, HEOOXOAMMOW i
pelIeHHsT TPAKTUYECKUX 3aJad M SKOJOTMYECKH OOOCHOBAHHOTO
OTHOLICHHMS K CBOEMY 310POBBIO U IPUPOAHOM CPEC;

- yMeTh coOmIOAaTh TMpaBWia JKOJOTHMYECKH IIeIeco00pa3HOro
HOBEJCHUS B OBITY M TPYIOBOH NEATEIBHOCTH B LIENSAX COXpPaHEHHUs
CBOEr0 3JI0POBbS M OKPYXKAIOWIEH IPUPOJHOM CpElbl; YYUTHIBATh
OMACHOCTb BO3JCHCTBUS HAa JKUBBIE OpPraHU3Mbl OIPEIECIICHHBIX
BCUICCTB, IIOHMMAaA CMBICJI IIOKa3aTeiisd HpGI[GJII:HOfI I[OHyCTI/IMOﬁ
KOHLEHTpaluu




2. CTpyKTYypa M coaepkaHue 001eo0pa3zoBaTeJbHOM TUCHUILIHHBI « XUMMI»

2.1 00beM JUCUUIJIMHBI U BUIbI Y4e0HOI1 padoThl

Buna yuyeoHoi padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHONM NPOrPaMMBbI IMCHHUILIMHBI 72
B T.4.

OcHoOBHOe coJiep:KaHue 66
BT. 4.

TEOPETUUICCKOE 00yUCHHE 32
MpPaKTUYECKUE 3aHATHUS (B T. 4. KOHTPOJIbHBIE pabOTHI) 24
1abopaTopHBIC 3aHATUS 10
IIpodeccnoHAIBLHO-0PUEHTUPOBAHHOE COAEePKAHUE 5
(comep:kaHue MPUKJIATHOTO MOTYJIs1)

BT. 4..

TEOpeTUIECKoe 00yueHne 2
MPAKTUYECKUE 3aHATHUS 4

IIpome:xxyToUHas1 aTTeCTANUA
(muddepeHIUPOBAHHDII 3a4eT)




2.2 TeMmaTu4yeCcKHUii MJIAH U COJIEPKAHUE TUCHUILUTUHBI

Conepskanue yueOHOro MmaTepuaJia

HauMmeHoBanue O6bem | Dopmupyembie
(ocHOBHOE M NIPO(PEeCCHOHATHHO-OPHEHTHPOBAHHOE),
pa3aejgaoB U TEM - qgacoB KOMIICTCHIIMU
J'IaﬁOpaTOle)Ie H MPAKTUYICCKUE 3aHATUHA, IPUKJIAAHOU MOAYJIb
1 2 3 4
Paspnen 1. OcHOBBI CTPOEHUS BelleCcTBa 8
Tema 1.1. OcHoOBHOe co/iep:KaHue 4 OK 01
Crpoenne atomoB | Teopernueckoe o0ydeHune 2
XUMUHCCKUX CoBpemenHass Mojelb CTpoeHuss aroMa. CHMBOJIMYECKUM S3BIK XUMHH. XWUMHYECKHH DIIEMEHT.
SJICMCHTOB 1 OnekrpoHHas KoH(purypamus atoma. Kimaccudukamus XUMHUYECKUX 3JEMEHTOB (S-, P-, O-371€MEHTHI).
fipupoaa BanentHele  95eKTpOHBI.  BaleHTHOCTh.  DIEKTPOHHAs  MPUPOJa  XUMHYECKOW  CBS3H. 2
XUMUHCCKON CBA3N |35 51ekTpOOTPULIATENILHOCTh.  BHIABI XMMHMYECKOH CBA3M (KOBAJEHTHAs, MOHHAs, MeTaUIMyecKas,
BOJIOPOJIHAST) U CIIOCOOBI €€ 00pa3oBaHUs
IpakTH4yecKne 3aHATHS 2
IIpakTuyeckoe 3anusitue 1 Pemienne 3aiannii Ha UCTIOIB30BAaHUE XUMUYECKONH CUMBOJIMKY M Ha3BaHUU
COEJMHEHUH TI0 HOMEHKJIATYpe MEXIYHapPOJHOIO COK3a TEOPETHMYECKOM M NPHUKIAAHON XMUMHH U
TPUBUAJIBHBIX HA3BAHMU JUISi COCTABICHHUS XUMUYECKUX (POPMYIT JIBYXaTOMHBIX COEIUHEHHHN (OKCHJIOB,
Cynb(UI0B, THAPHUIOB U T.I1.) U IPYTUX HEOPraHUYECKUX COCAUHEHUIN OTACIbHBIX KIIACCOB. 2
[IpakTHyecKre 3ajlaHusl Ha YCTAHOBJIEHHE CBSI3M MEXKIY CTPOEHHEM aTOMOB XMMHYECKHX DJIEMEHTOB U
MEPUOANYECKAM H3MEHEHHEM CBOMCTB XHMUYECKUX JJIEMEHTOB M MX COCIMHEHHH B COOTBETCTBUH C
nosjoxkeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OcHoBHoOe coaepkaHue 4 OK 01
Ileproanueckuii IIpakTHyeckue 3aHATHSA 4 OK 02
3aKOH M TAOMMIA  [[IpakTHueckoe 3ansiThe 2 [lepuoamucckas cucTeMa XMMIUecKux semenTos JI.1. Menzenecsa.
AN Meuneneesa | ysyuecknit embicn Iepuognaeckoro sakona JI.M. MeHzeneea. 3akoHOMEPHOCTH H3MEHEHHS CBOICTB
XUMHYECKUX 3JIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U CJIOKHBIX BEHIECTB B COOTBETCTBUH C
TOJIO)KEHHEM XMMHYECKOTO djieMeHTa B [leprondeckoil cucteMe. MUPOBO33PEHYECKOE M HAYIHOE 4

3Hauenue [lepuonnueckoro 3akona /[.1. Menneneesa. [Ipornossl JI.1. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX DIIEMEHTOB.

Peienne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3ALUI0 XUMUYECKHUX
areMeHToB «MeTalnueckre / HeMeTaJIMYEeCKHE CBOMCTBA, AJIEKTPOOTPUIIATEIbHOCTh XUMHUYECKHUX
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3JIEMEHTOB B COOTBETCTBUH C UX DJICKTPOHHBIM CTPOCHHUEM M TIOJIOKCHUEM B TIEPHOIUIECKON CHCTEME
xumuueckux dyemenToB .M. MengeneeBay

Pa3znen 2. XumMnuyeckne peakunu 10
Tema 2.1. Tumsr OcHoBHOe coJep:kaHue 6 OK 01
XUMUYECKUX Teopernueckoe o0y4yeHne 2
peakuuit Knaccugukaius 1 THIIBI XUMHUECKUX PEAKIU C yYacTHEeM HeopraHudeckux BemiectB. CocraBieHue

YpaBHEHMH peakluii COeAMHEHMs], PA3JI0KEHHs], 3aMellleH s, OOMEeHa, B T.4. pEaKI1i TOpeHus,

OKHCIICHHUS-BOCCTAaHOBJICHHUS.

VYpaBHEeHMsI OKUCIIEHUsI-BOCcCTaHOBIeHHs. CTeneHb okucieHus. OKUCINUTENb U BOCCTAHOBUTEIb. 2

CocraBieHue 1 ypaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKII METOAOM JIEKTPOHHOTO

6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU B IPUPO/JIE, TPOU3BOJICTBEHHBIX IIpolieccax U

KHU3HENIEATEIILHOCTH OPTaHU3MOB

IIpakTHyeckue 3aHATHS 4

IIpakTnuyeckoe 3ansitne 3 KonuyecTBeHHbIE OTHOLIEHHS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHbBIE

3aKOHBI B XMMHH M PACYETHl 10 YPAaBHEHUSM XMMHUYECKHX peakiuil. Moib Kak eIWHHIA KOJUYECTBa

BellecTBa. MousipHast Macca. 3aKOHbl COXPAHEHHUS Macchl W SHEpruu. 3akoH ABOraapo. MossipHbIi 4

0o0beM Ta3oB. OTHOCHTENBHAs TUIOTHOCTH Ta30B. PacdeTsl MO ypaBHEHHMSIM XMMUYECKHX PEAKIHi C

UCII0JIb30BAHUEM MacChl, 00beMa (HOpMaJIbHbIE YCIOBUS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepKaHue 4 OK 01
ONEKTPONINTHYECKAs | Teopernueckoe ofyueHne 2 OK 04
Aucconmanus 1 Teopusi >IEKTPOIUTHYECKON auccormanyiu. VIoHbl. DIeKTPOIMTHI, HEIEKTPOIUTHL. Peakiuu MOHHOrOo
MOHHBIH 0OMEH oOmena. CocraBiieHHe peaklUii MOHHOTO OOMEHa IMYyTeM COCTAaBJIEHUS HMX MOJHBIX M COKpAIIEHHBIX 2

WOHHBIX ypaBHeHHMH. KHCIIOTHO-OCHOBHBIEC peaknuu. 3alaHusl Ha COCTaBJIEHHE HOHHBIX pPeaKInil

JlabopaTopHbIe 3aHATHS 2

JlabopaTopnas 3ansitue Nel “Tunel XUMHUYECKUX PEAKIMMA.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U IPU3HAKOB 2

XUMHYeckuXx peakuuil. [IpoBenenue peakiuii HOHHOro oOMeHa, OonpeieIeHne Cpeibl BOJHBIX

pacTBOpOB. 3a/laHNs Ha COCTABJICHNE HOHHBIX peaKIuil
Pazpnen 3. CTpoeHue U CBOHCTBA HEOPTAHMYECKHUX BElECTB 16
Tema 3.1. OcHoBHOe coaep:kaHue 6 OK 01
Knaccugukauys, | Teopernueckoe oGyueHne 2
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HOMEHKJIaTypa U
CTpOEHHE
HEOpPraHUYECKUX
BELIECTB

[Ipeamer Heopranmveckoit xumun. Kimaccudukammsi HEOpraHMIeCKuX BemecTB. [IpocThie U ClI0KHBIS
BelecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEHIECTB (OKCUIbI, TUAPOKCHIBI, KUCIOTHI, COJN). B3aumMocBs3b
HEOPraHMYECKUX BEIeCTB. ArperaTHble COCTOSIHUS BenlecTBa. Kpucranmnnueckue u amopgHbie
BCIICCTBA. Tumsr KPpUCTAJUINYCCKUX PCHICTOK (aTOMHaSI, MOJICKYJIApHasi, MOHHAasd, MeTaJIJII/I‘ICCKaSI).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIIMYECKON PEeHIeTKU. 3aBUCUMOCTD
XUMHYECKON aKTUBHOCTH BCIICCTB OT BUAA XHUMHUYECKOH CBSA3H U TUIIA KpI/ICTaJIJII/I‘IeCKOI;'I PCLICTKH.
[TprunHbl MHOTOOOpa3usl BEIIECTB

HpaKaneCRne 3aHATHSA

IIpakTnyeckoe 3ansaTue 4 HomeHkiiaTypa HEOpraHM4eCKUX BEUIECTB: Ha3BaHUE BEIIECTBA UCXOIS U3
UX XUMHUYECKOH (POPMYJIbI UJIM COCTABICHUE XUMUUECKOH (hOpMyYJIbl UCXO/I U3 Ha3BaHMsI BELIECTBA 110
mexayHapoanoi (MIOITAK) wiu TpuBHaibHOM HOMEHKIIATYpE.

Pemienne npakTtuyeckux 3aJaHuil MO KiIacCU(UKALMU, HOMEHKJIAType M XUMHUYECKUM (opMyiam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIacCOB (YrapHbI Ta3, YIJICKHCIBIA ra3, aMMHaK, ramieHas
U3BECTh, HErallleHasl U3BECTh, IUThEBAs COAA U APYTUX): Ha3bIBaTh U COCTABIATH (POPMYJIBI XUMHUUECKUX
BEILIECTB, ONPEENIATh IPUHAATIECKHOCTD K KIIaccy.

Hcrounnku xuMudeckoil nHpopmanuu (cpeictB MmaccoBoit HH(GopmManuu, cetb IHTepHeT u apyrue).
[Tonck nHpOpManNK IO HA3BaHUAM, HIICHTH(UKATOpAM, CTPYKTYPHBIM hopMynam

OK 02

Tema 3.2. duzuko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEILIECTB

OcHoBHOE CoAcpiKaHue

Teopernueckoe o0y4enue

Mertamnel. O6mue (usnueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. CrocoObl MOdy4yeHHs. 3HAUeHHE
METAJUIOB M HEMETAJUIOB B MpPHUPOJEC M JKU3HEAEATEIIbHOCTHM 4eJoBeKa W opranuzMoB. Kopposus
METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH

Hemeramnsl. OOmue ¢Qusnueckue M XMMHUYECKHE CBOMCTBa HEMETalIoB. THUMHMYHBIE CBOWCTBA
HemeTayuioB [V— VII rpynn. Knaccudukanus u HoMeHkIaTypa coeuHeHN HemeTamuioB. KpyroBopotsl
OMOT€HHBIX 2JIEMEHTOB B IPUPOJIE

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEMIECTB (OKCHI0B, TUIPOKCUIOB, KHCIIOT,
coJieii u ap.). 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB MIPOCTHIX BEIIECTB, BOJIOPOIHBIX COSAMHEHUH,
BBICHIMX OKCHJIOB U THAPOKCHUJIOB

IIpakTH4eckne 3aHATHA

OK 01
OK 02
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IIpakTnyeckoe 3anaTue 5 CocTaBieHUE YPABHEHHI XMMHYECKHUX PEAKIHUN C Y4aCTHEM MPOCTHIX U
CJIOKHBIX HEOPraHWYECKUX BEIIECTB: METAJUIOB M HEMETaJUIOB; OKCHUJIOB METAJJIOB, HEMETaNIOB U
aM(bOTepHBIX 3JICMCHTOB; HCOPraHWUYCCKUX KHCJIOT, OCHOBaHUU U aM(l)OTeprIX THAPOKCHUOOB;

HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX X CBOMCTBA. 2

PemieHne nmpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha CBOMCTBA, COCTaB, IOJYyYECHHE U

0e30IacHOE HCHOJIb30BAHUE BAXKHEHWIIMX HEOPraHMYECKHUX BEIIECTB B OBITY M NPAKTHYECKOM

JIeATEIbHOCTH YEJI0BEKA
Tema 3.3. OcHOBHOe coiep:KaHue 2 OK 01
Wnentuduxanus JlaGopaTopHble 3aHATHS 2 OK 02
HCOPraHH4eCKuX Jla6oparopuasn 3ausTue Ne2 «/aeHTH(hHKALNSA HEOPraHUYECKHUX BEIIECTBY. OK 04
BCIICCTB Pemienue sKcriepuMEHTaNbHBIX 3a/ad [0 XWMHYECKHMM CBOWCTBAM METAUIOB M HEMETAJIOB, IO

Pacro3HABAHMIO U NTOJIYYEHUIO COEIMHEHUN METAJUIOB U HEMETAJUIOB. 2

WnenTudukanysi HEOPraHWYECKUX BEIIECTB C HCIOJIB30BAaHHEM HX (PH3MKO-XMMHUYECKHX CBOWCTB,

XapaKTepHBIX KayecTBEHHbIX peakuuii. KadecTBeHHble peakuuu Ha cyiabdar-, KapOOHAT- U XJIOPUA-

AQHUOHBI, HA KATUOH aMMOHUS
Paznen 4. CTpoeHne U CBOHCTBA OPraHNYeCKNX BeLIECTB 24
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccudukanus, Teopernueckoe odyueHune 2
CTpOCHHME 1 IlosiBneHne u pa3BUTHE OPTaHUYECKOW XUMUU Kak Hayku. lIpenmer oprannueckon xumun. Mecro u
HOMEHKJIaTypa 3HAUYEHUE OPTraHNYECKOU XMMHH B CUCTEME €CTECTBEHHBIX HaYK.
OpPraHUYECKUX XHMMHUYECKOE CTPOEHUE KaK MOPSAJOK COEAMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO MX BAJEHTHOCTH.
BELIECTB OcCHOBHBIE MOJOXEHUS TEOPUU XUMHUYECKOTO CTPOEHHS OpraHudeckux coeauHeHnid A.M. byrneposa.

VriepoaHslii CKEIET OpPraHWYeCKOW MOJEKYNbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHUMHUYECKOTO 9

CTpOEHHS MOJIEKYJ. MI30Mepus U U30MepHI.

[TonsstTue o ¢yHknuoHanbHOM rpynne. Pagukan. IlpuHnunel KiaccMpUKaMyd — OpraHUYECKHUX

coequHeHUN. MexayHapoaHas HOMEHKJIATypa U IPUHIIMIIBI HOMEHKJIATYPbl OPraHUUYECKUX COEANHEHUH.

[TonsiTre 00 a30TcoAEpKALIUX COETMHEHUSAX, OMOJIOIMYECKH aKTUBHBIX BelllecTBax (yrieBojax, Kupax,

OenKax U Jp.), BBICOKOMOJICKYJISIPHBIX CO€IMHEHMSIX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHSA 2

IIpakTuyeckoe 3anaTMe 6 HomeHkiaTypa OpPraHMYECKMX COCIMHEHHHA OTHENBbHBIX KIIACCOB

(HachIlICHHbIe, HEHACHIIIEHHBIE M apOMAaTUYECKUE YIJIEBOJOPOJbI, CIUPTHL, (EHONbI, allbICTHbI, 2

KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) CocTaBlieHHE MOJHBIX U COKPALEHHBIX CTPYKTYPHBIX (POpMYI
OpPraHMYECKHUX BELIECTB OTJEIbHBIX KJIACCOB, MCHOJb3Ysl MX HA3BaHUA 10 CHCTEMATHYECKOH U

13




TPUBHAIBHON HOMEHKIIaType (3TUJIeH, alleTUiIeH, TIulepuH, heHol, popmanpaerus], yKkCcycHasi KHCIoTa,
rmnuH). PacueTsl mpocreiiiieit popmysibl OpraHUUecKON MOJIEKYIIbI, HCXO/ U3 3JIEMEHTHOI'O COCTaBa

(B %0)

Tema 4.2. CBolicTBa
OpraHUYECKUX
COETUHEHUN

OcHOBHOe coiep:kaHue

14

TeopeTuyeckoe o0yueHue

OU3NKO-XUMUYECKHUE CBOMCTBA OpPraHMYECKUX COCIUHEHUI OTHENbHBIX KIAcCOB (OCOOEHHOCTH
KJIaccu(UKauy 1 HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTUYECKUN psii v o01ias popmyiia; nzomepus;
dbuznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOITYUYECHHUS):

— TpelesbHbIE YIIIEBOAOPOAbl (aJIKaHbl M IUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJMH U3 OCHOBHBIX
HMCTOYHHMKOB TEIIa B MMPOMBIIUICHHOCTH U ObITYy. CBOHCTBA MPUPOAHBIX YIJIEBOJOPOIOB, HAXOXKICHHUE B
MPUPOJIE U MPUMEHEHHUE AJIKAaHOB,;

— HempeneibHble (AJKEHBI, aJKWHBI M QJIKaJWEHbl) U apoOMaTUYECKue YriaeBoaopoiasl. ['openwue
alleTUJICHA KaK HCTOYHUK BBICOKOTEMITEPATYPHOTO TJIAMEHU ISl CBAPKHU U PE3KU METAJIJIOB

— KUCJIOPOJCOJEpIKAIINE COeTUHEHUS (CIUPTHI U (DEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3PUPHI, aJIbJICTHIbI
U KETOHBI, XHUPHI, yrIeBoasl). [IpakTHyeckoe TPUMEHEHHE OJTHUJICHTIIMKOJA, TIUIepuHa, (eHona.
[Ipumenenue Qopmanpaeruaa, amneTanbleruaa, YKCYCHOM KHCIOThL. Mplla Kak COJIM  BBICHIMX
KapOOHOBBIX KHUCJIOT. MOIOIIME CBOHCTBA MbLIa

— a30TCOJepKallKe COeTUHEHUS (AMUHBI 1 AMUHOKHUCIIOTHI, O€JIKK). BhICOKOMOJIEKYISIpHBIE COEAMHEHUS
(cunTeTHyeckMe W OMOJIOTMYECKU-AaKTUBHbIE). MoOHOMEp, MOJUMEp, CTPYKTYpHOE  3BEHO.
[Tonnmepu3anyst STHIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.

I'eHeTHYeCKas CBSI3b MEXAY KJIaCCAMH OpraHMYECKUX COCIUHEHUM

IIpakTH4eckne 3aHATHA

IIpakTuyeckoe 3ansitue 7 CBONCTBA OPraHUYECKUX COCTUHEHHUM OTIENbHBIX KJIACCOB (TpUBHAIbHAS U
MEXyHapo/AHas HOMEHKJIATypa, XUMHUECKUE CBOMCTBA, CLIOCOOBI MOTYUEHUs): MpeesbHble (AJIKaHbl U
LUKJIOAJIKaHbl), HEIpe/ebHble (AIKEHbl, aJKWHBl M AJKaJWEHbl) U apOMaTHYECKHUE YIIJIEBOJOPOJBI,
cUpThl U (heHoIbl, KapOOHOBBIE KUCIOTHI U 3(UPHI, albAETHIbl U KETOHbI, aMUHBI 1 aMHUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHUs. 3a/JlaHus Ha COCTaBJICHHE YpPaBHEHUN XUMHUYECKHUX peakUui C
y4acTUEM OPTaHUYECKUX BEIIECTB HA OCHOBAHHMM UX COCTaBa M CTPOCHUS

IIpakTnyeckoe 3ansitue 8 CocraBineHne cxeM peakuuil (B TOM YHCIE MO MPESIOKEHHBIM IeMoYKam
MPEBpalleHN), XapaKTepU3YIOIMIUX XUMHYECKHE CBOWCTBA OpPraHMYECKHX COEAMHEHUN OTAEIbHBIX
KJIACCOB, CMOCOOBI MX TOJIyY€HHs M Ha3BaHUE OPraHWYECKUX COEAMHEHHH IO TPUBHMAIBHON WM
MEXIYHAPOJAHOW CHCTEMATHYECKOW HOMEHKIIATYPE.

Pemienue npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa CBOMCTBA OPraHUYECKHX

OK 01
OK 02
OK 04
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COEIUHEHUHN OTAENbHBIX KJIACCOB

JlabopaTopnasi paGora

JlaGoparopnas 3ansaTue Ne 3“l[peBpanieHusi OpraHU4E€CKUX BEILIECTB IIPU HAarpeBaHUM'".
ITonmy4yenue 3TUIeHA U U3y4YEHUE €ro CBOMCTB. MozaennpoBaHue MOJIEKY U XMMUYECKUX MIPEBpaLlCHUI
Ha IpUMEpPE dTaHa, ITUICHA, alleTUIICHA U JIP.

Tema 4.3. OcHoBHOe coJep:kaHue OK 01
Wnenrndukarus Teopernueckoe o0yueHue OK 02
OpTaHIICCKUX buooprannueckue coenuHenus. I[lpumeHenne u Ouosoruueckas poJib yriaeBonoB. OxuciaeHue OK 04
BCILICCTB, HX YIJIEBOAOB — HWCTOYHMK OHHEPIUU JKUBBIX oOpraHuzMoB. OOjacTé NpPUMEHEHHs aMHHOKHUCIIOT.
SHATCHHC 1 [TpeBpamenust OenkoB NHUILKM B opraHusMme. buonormueckue @yHkuuu OenkoB. buonoruueckue
TIpUMCHCHHC B (byHKLUY XUpoB. Posib oprannyeckoil XuMHUM B pelIeHnd Npo0sieM NHUILEeBOH 6e3011aCHOCTH
ObITOBOI M . | Ponp opranuueckoii XuMuUM B peHIEHUM IpOOJIEM 3HEPreTUYECKO Oe30macHOCTH, B Pa3BUTUU
TPOHMSBOACTBEHHON | o yiHbI, CO3MaHMH HOBBIX MaTepHaioB, HOBbIX UCTOYHUKOB 3HEPruM (aJIbTepHATUBHbIE UCTOYHUKU
ACATCIILHOCTH sHeprum). OnacHOCTh BO3JECHCTBUS HA JKUBbIE OPTaHU3Mbl OPraHMUECKUX BEIIECTB OT/IEIbHBIX KJIacCOB
HesoBeka (YyriaeBoJopozpbl, CIUPThI, (DEHOJbI, XJIOPOPraHUYECKHE IPOU3BOJHBIC, albAETHIbl U Jp.), CMBICI
[I0Ka3aTessl NPeAebHO TOMYCTUMON KOHIEHTPAluU
JlaGopaTopHble 3aHATHSA
JlaGopatopHas 3ansitue Ne4 “VneHTudukanns opraHMuecKuX COSTUHEHNH OTAEIbHBIX KJIacCcoB”
Nnentuduxanus opraHnueckuX COECIUHEHUH OTIENbHBIX KJIAcCOB (Ha MpUMEpe ajbAETUA0B, KpaxMmana,
YKCYCHOW KHCJIOTBI, OEJIKOB U T.I1.) C UCTIOJIb30BAHUEM UX (PU3UKO-XUMHUYECKUX CBOMCTB U XapaKTEPHBIX
KaueCcTBEHHbIX peakuui. [leHarypauus Oenka npu HarpeBaHuW. L[BeTHble peakiuu OENKOB.
BO3HUKHOBEHNE aHAIMTUYECKOTO CUTHAJA C TOYKHM 3PEHUS XMMUYECKHX IPOLECCOB MPHU MPOTEKAHUU
KayeCTBEHHOW peaKIliH, MO3BOJISIIOIIEH HACHTU(DUIIMPOBATh MTPEII0KEHHBIE OpraHMYECKHEe BEllecTBa
P 5 Kunernveckne u TepMOIUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XUMHUYECKUX
ACT S peaxkiuii
Tema 5.1 CkopocTts | OCHOBHOE coepKaHne OK 01
XUMHYECKUX OK 02

Teopernueckoe o0yueHue
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PeaKIHid. CKOpOCTh peakLuH, €€ 3aBHUCHUMOCTb OT Pa3IMuYHbIX (AKTOPOB: NMPHPOJbl pPEarupyrolluX BeEIECTB,
XuUMUYECKOe KOHIIGHTPAallMM pEearupyrolux BeILECTB, TEMIIEpPAaTypbl M IJIOLIAJM PEAKIMOHHON IOBEPXHOCTH.
paBHOBeCHE TennoBbie 3¢ (GeKTh XUMUYECKUX peakIfii. DK30- U SHAOTCPMHUUECKUE, PEAKIIHH. 5
OOparuMocTh peakiuil. XMMHYECKOE pPAaBHOBECHE M €ro CMELIEHHWE I0J JEHCTBUEM pa3IMYHbIX
(bakTOpOB (KOHIEHTpALMs PEeareHTOB MM MPOJYKTOB PEAaKIMH, TaBICHUE, TEMIIepaTypa) Uil CO3JaHHs
ONTUMAJILHBIX YCJIOBHH NpOTeKaHUs XUMU4eckux npoueccoB. [Ipunuun Jle Ilarense
IIpakTnyeckue 3aHATHS 2
IIpakTnyeckoe 3ansaTHe 9 PemeHue NpakTUKO-OPUEHTHPOBAHHBIX 33JaHUK Ha aHAINU3 (PAKTOPOB,
BIMSIOIMX HAa HU3MEHEHHE CKOPOCTH XHMHYECKOM peakuuu, B T.4. C MO3ULHUH 3KOJOIMUYECKH
11e51eco00pa3HOro MoBeIeHUs B OBITY U TPYAOBOM JEATEIBHOCTH B IIENSAX COXPAHEHUS CBOETO 3/I0POBbHS
Y OKPY’KaloIlel MPUPOIHON CpeJibl. 2
PemieHne mnpakTMKO-OPMEHTHPOBAHHBIX 3aJaHMil Ha npuMmeHeHue npuHuuna Jle-llarense i
HAXOXKJCHUs HAalpaBJIEHUs] CMEIIEHUS paBHOBECHs XUMMUYECKOW peakuuu U aHaiu3 (PakTopos,
BJIMSFOIIIMX HA CMEIIEHUE XUMHUECKOTO PABHOBECHS
Paspeu 6. PacrTBoOpnI
Tema 6.1. OcHOBHOe coiep:KaHue 2 OK 01
IlonsTre o TeopeTnueckoe odydenue 2 OK 02
pacTeopax PacTBopeHne Kak (GU3MKO-XMMHYECKUM mporecc. PactBopbl. CrocoGbl NPUTOTOBIEHHS PACTBOPOB. OK 07
PactBopumocts. MaccoBast 1onii  pacTBOpeHHOro BemiecTBa. CMbICH TOKazaTels MpPeaesIbHO
JIOITYCTUMON KOHIIEHTPAIMH U €T0 UCIIOJIh30BAHNE B OI[EHKE YKOJIOTUIECKON 0€30MacHOCTH.
[TpaBuia 5KOJIOTMYECKH LIEIECO00pPA3HOrO TMOBEAEHUS B OBITY M TPYJOBOH JAEATENBHOCTH B IEIAX 9
COXpPaHEHHsI CBOETO 37I0POBbSI U OKPYKAIOUIEH NMPHPOIHON CPEbl; ONACHOCTh BO3JCHCTBUS HA KHUBHIC
OpraHU3MbI ONPE/IETICHHBIX BEILECTB.
Pemenne mpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33/IaHUI HA PACTBOPHI, HCIOIB3yeMbIe B OBITOBOW U
POM3BOJICTBEHHOM JIETEILHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOe coJep:kaHue 2 OK 01
Hccnenopanme JlabopaTopHbIe 3aHATHS 2 OK 02
CBOHCTB PacTBOPOB JlaGoparopnas 3ansatue Ne 5 «I[IpurotoBieHre pacTBOPOBY. OK 04
[TpuroTtoBneHne pacTBOPOB 3aJaHHOM (MaccoBOM, %) KOHIIEHTpAIUH (C MPaKTUKO-OPUEHTUPOBAHHBIMU 9

BOIIPOCAMHM ) U ONPENIETICHUE CPEIbl BOAHBIX PACTBOPOB.
Pemenue 3aay Ha IPUTOTOBJICHHE PACTBOPOB

IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COleP:KaHUE (COAepKAHME NPUKJIATHOTO MOTYJIA)
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Paznen 7. Xumusi B ObITY U POU3BOJICTBEHHO /IeITETbHOCTH YeJI0BEKa 6 OK 01
Tema 7.1 Xumus B |OcHoBHOe coaep:kanue 6 OK 02
ObiTy 1 . | Teopernueckoe o0yyeHue OK 04
MPOU3BOACTBEHHOU — - - OK 07
NeATeNbHOCTH Hogeitmme I[OSTI/I)KCHI/HI XI/IMI/I‘IGVCK0H HayKI/IvI/I XAMHYECKOH TEXHOJOrUH. POJIb XUMUH B 00€CIIEUeHUN
JeIoBEKa OKOJIOTMYECKON, SHEPIr€TUYCCKOU U IMUIICBOU 6630HaCHOCTI/I, Pa3sBUTHU MCIHUIIUHBI. HpaBHna IIOUCKa " )

aHaM3a XUMHUYECKOW WHQPOpMAlMKM W3 PA3IMYHBIX HMCTOYHUKOB (Hay4dHas © y4eOHO-HAydHAsS

JUTEpaTypa, CpeacTBa MaccoBOM nHpopmaIluu, cetb MTHTEpHET)

IIpakTHYeckune 3aHATHSA 4

IIpakTnyeckoe 3ansitue 10 [lomck u aHaiM3 KEWCOB O NPUMEHEHMM XMMHMYECKHUX BEUIECTB U

TEXHOJIOTUH C YUeTOM 6yzlymel71 HpO(i)CCCHOHaHbHOfI ACATCIIBHOCTH II0 TEMaM: BaKHEHIIINE

CTPOUTCJIbHBIC MAaTCPUaJIbl, KOHCTPYKIIMOHHBIC MaTCpUalibl, KpaCKu, CTCKJIO, KEpaMUKa, MaTCpHaJIbl AJId

OJICKTPOHUKH, HaHOMATCPHaAJIbl, TCKCTUJIbHBIC BOJIOKHA, HCTOYHHUKHW OHCPIrUHU, OPraHHYCCKHUC U 4

MUHEpPAJIbHBIE y100pEHUs, IEKAPCTBEHHbBIE BEIIECTBA, OBITOBAST XUMUSI.

IIpakTuyeckoe 3ansitue 11 3amura: [IpeacraBnenue pe3ynbTaToB pelIeHUs! KeiicoB B (opme MUHU-

JIOKJIaJia C Mpe3eHTaAlNEN

IIpomMe:kyToUHasI aTTECTANMS MO JHCHUIIHHE (MU depeHIMPOBAHHDBIN 3a4eT) -

Bcero 72
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3.YCJOBUS PEAJIM3AIIMA YUYEBHOM JJUCHOUTLTAHBI

3.1. MaTepuaJIbHO-TEXHHYECKOE o0ecneuyeHne
KabOuner CCTCCTBCHHO-HAYYHbIX TUCHOUIIIMNH.

3.2. UndopmannoHHoe o0ecrieyeHHe peain3alu NporpaMmMbl

Jlnst  peanuzanuu  TporpamMMbl  OMOIMOTEYHBIA (OHA 00pa3oBaTEIbHON
OpraHW3allid yKOMIUICKTOBAH TICYaTHHIMA W (WJIU) DJICKTPOHHBIMH W3IaHUSIMH,
PEKOMEHI0BaHHBIMU JJIs1 UCTIOJIE30BaHuUsI B 00pa30BaTeIbHOM MPOIIECCe.

3.2.1. OcHOBHBIE IeYATHbIE U JJIEKTPOHHbIE U3TAHUS
1.Pynsutuc, I'. E. Xumus: 6a30Bb1it ypoBeHs : yueoHuk / I'. E. Pyasutuc, @©. T
®denpaman. — Mockaa : [Ipocsemenue, 2024. — 336 ¢. — ISBN 978-5-09-111351-
8. — Texct : anexTponnsii // Jlanb : anekrpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/408677 (nata oopamenus: 10.10.2024)

3.2.2. JlonoiHUTE/IbHbIE HCTOYHUKH

1. [Mabpuensn, O. C. Xumus: 10-i kinacc: 6a30BbIi ypoBeHb : yueOHuk / O.
C. T'adbpuensn, U. I'. Octpoymos, C. A. CmankoB. — 6-¢ u3m., ctep. — MockBa :
[Ipoceemenne, 2024. — 128 c¢. — ISBN 978-5-09-112176-6. — Tekct
ANEKTPOHHBIN // JlaHb : »SJIeKTpoHHO-OMOnMoTeunas cucrema. — URL:
https://e.lanbook.com/book/408671 (nara oOpamenus: 11.10.2024)

2. [Mabpuensn, O. C. Xumus: 11-i kmacc: 6a30BbIi ypoBeHb : yueOHUK / O.
C. I'abpuensn, 1. I'. Octpoymos, C. A. CraakoB. — 6-¢ u3a., ctep. — Mocksa :
[Ipocemenne, 2024. — 127 c. — ISBN 978-5-09-112177-3. — Tekct
NEKTpOHHBIM //  JlaHb : oanekTpoHHO-OMONMmoTeunas cucrema. — URL:

https://e.lanbook.com/book/408668 (mata obpamenns: 11.10.2024)
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4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHU
YYEBHOU JUCIIUIIJIMHbI

KoHTpo/ib M OlleHKa pacKphIBAIOTCA Yepe3 AUCIUIUIMHAPHBIC Pe3yJIbTaThl,
YCBOCHHBIC 3HAHUS W MPUOOPETEHHBIC OOYUYAIOMIUMHUCS YMEHUS, HAIlpaBJICHHBIC Ha
dbopmupoBaHre 00MUX ¥ MPOGHECCHOHATHHBIX KOMIIETEHITHH.

Oo6mas/npodeccuonanbuasi
KOMIETEHIHS

Pa3znen/Tema

Tun oueHOYHbIX MePONPUSITHIT

OK 01.

Bribupats ciocoOst
penieHus 3a1a4
npodecCHOHATBLHOM
JIeSATEIbHOCTH
MMPUMCHHUTCIILHO K
Pa3IUYHBIM KOHTEKCTaM

P1, Temsr 1.1, 1.2

P2, Temsr 2.1.,2.2, IT-o/c

P 3, Temsr 3.1., 3.2, 3.3, I1-
o/c

P4, Tems1 4.1,4.2,4.3, I1-o/c
P 5, Tema 5.1

P 6, Tems! 6.1, 6.2, I1-o/c

P 7, Temsl 7.1, IT-o/c

- YCTHBIH OIIpOC;

- TECTUPOBAHHUE;

- camMocCTosITeIbHas: paboTa;

- IPaKTHYECKOE 3aHSITHE;

- 1abopaTopHOE 3aHSTHE;

- nuddepeHIIMPOBaHHBIN 3a4€T

OK 02. cnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
IIOMCKA, aHaJIu3a U
UHTEpIpeTaluu
uH(popMaLuu U
UH(pOPMAaLIMOHHbIE
TEXHOJIOTUH JIJIs
BBINOJIHEHUS 3a/1a4

P1,Temal.2

P 3, Temsr 3.1., 3.2, 3.3, II-
o/c

P4, Temrs1 4.2, 4.3, I1-o/c
P 5, Tema 5.1

P 6, Temsl 6.1, 6.2, I1-o0/c
P 7, Temsr 7.1, I1-0/c

- YCTHBIH OIIpOC;

- TECTUPOBAHUE;

- caMocTosITebHas paboTa;

- IPAKTUYECKOE 3aHATHUE;

- 1abOopaTOPHOE 3aHATHUE;

- nudepeHITMPOBaHHBIN 3a4eT

npoQecCuOHAILHON

JIeITEIIbHOCTH

OK 04. P 2, Temsr 2.2, I1-o/c - YCTHBIN OIpoc;
D pexTuBHO P 3, Temsr 3.3 - TECTUPOBAHMUE;

B3aMMOJICIICTBOBATh U
paboTath B KOJUIEKTHUBE U
KOMaHjIe

P4, Temrr 4.2, 4.3, I1-o/c
P 6, Tems! 6.2, I1-0/c
P 7, Temnr 7.1, I1-o/c

- camocTosiTeNbHas paboTa;

- IPaKTUYECKOE 3aHATHE;

- 1abopaTOpPHOE 3aHATHUE;

- i pepeHIMPOBAHHBIN 3a4eT

OK 07

CopeiicTBOBaTh COXPaHEHUIO
OKpY’Karollen cpesl,
pecypcocOepekeHuIo,
IPUMEHSTH 3HaHUS 00
M3MEHEeHHNHU KJIMMaTa,
HPUHIUITBI O€PEXKINBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIECTBOBAThH B
Ype3BBIYANHBIX CUTYAIHIX

P 4, Temr1 4.1, I1-o/c
P 6, Tems! 6.1, I1-o/c
P 7, Temn 7.1, I1-o/c

- YCTHBIH OIpOC;

- TECTUPOBAHHUE;

- caMocTosiTeNbHas paboTa;

- IPaKTUYECKOE 3aHATHE;

- 1abopaToOpPHOE 3aHATHUE;

- i pepeHIMPOBAHHBIN 3a4eT
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