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1. O0mas xapakTepucTUKa padouell mporpaMmsl 0011e00pa30BaTeIbHON AUCHUIIMHBI
«XuMHD»

1.1. MecTto MCUMIUIMHBI B  CTPYKType OCHOBHOW  mpodeccHOHAIbHOM
o0pa3oBaTe/IbHON NPOrpaMMblI
OO6meoOpa3oBaTenbHas AUCHUIUIMHA «XUMUS»  ABISETCS  00s3aTeIbHOW  YacThIO
obmieoOpaszoBareapbHOro IUKiIa obpaszoBatenbHOi nporpammbel CITIO B cootBercTBUU ¢ OPI'OC
CIIO no crennansaoctu 54.02.01 qu3aiin (o otpacisam)

1.2. HeJII/I U IVIAHUPYEMbI€ pe3yJibTaTbl OCBOCHUS JUCHUIIVIMHBI:

1.2.1. Hesu 1 32124 JUCHUILIHHBI

DOopMUPOBAHUE Y CTYJEHTOB XUMHYECKOW COCTABJISIIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa KaK OCHOBbI IPUHATHUS PEUIEHUH B JKU3HEHHBIX W IPOU3BOJACTBEHHBIX CHUTYalUsX,
OTBETCTBEHHOTO MTOBEJICHUS B IPUPOIHOM Ccpeie.

3agaum IMCHUILIHHBI:

1) chopmupoBaTh MOHUMAHNUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKUX IMPOIIECCOB U
SBJICHUM B OKpYXarolled cpeae, LEJOCTHOW Hay4yHOW KapTUHbl MHUpa, B3aUMOCBSI3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOJUTH pacueThl MO XUMHUYECKUM (OpMysIaM U YPaBHEHUSIM
XUMUYECKUX pEeaKluii, IUJIAaHUPOBaTh U UHTEPIPETUPOBATH PE3YJbTAThl XUMHUYECKHUX
9KCIIEPUMEHTOB,

3) chopMupOBaTh HABBIKM MPOBEICHUS XUMHUYCCKUX IKCIICPUMEHTAILHBIX HUCCIICTIOBAHMMA
C CcoOmoJeHHEeM TMpaBWJl OE30MacHOTr0 OOpalleHus C BellecTBaMU U J1ab0paTOPHBIM
o0opyIoBaHuEM;

4) pa3BUTh YMEHUS aHATU3UPOBATH, OLIEHUBATH, IPOBEPATH HA JOCTOBEPHOCTH U 000011aTh
HHGOPMAITHIO XUMHYECKOTO XapaKTepa U3 pa3IudHbIX UCTOYHUKOB,;

5) cdopmupoBaTh yMEHHUS TPOTHO3UPOBATH TOCJIEACTBUS CBOCH JEATENBHOCTH U
XUMUYECKUX TPUPOIHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX MPOIIECCOB;

6) cdopMupoBaTh TOHHMAaHHWE 3HAYMMOCTH JIOCTIDKEHUN XUMUYECKOW HAyKU H
TEXHOJIOTH JIJIsl pa3BUTHSI COLIMATILHON M MPOU3BOICTBEHHOMU cep.

2.2. [Inanupyemble pe3yabTaThl 0CBOCHHS 0011€00pa30BaTEIbHOIO NIPeIMeTa B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3Hauenue y4eOHsbIi npeamet umeeT npu popmupoBanuu OK u T1K .



Kon u

HauMEHOBaHHE
bopmMHpyeMbIX
KOMIICTCHITUM

[Lmanupyemslie

C3YyJIbTaTbl OCBOCHUS y‘-IC6HOFO npeamMcTa

OO0mmue

JlucuuninuHapHble (IpeIMETHBIE)

OK 01. Beibupatb
CIIOCOOBI penieHus
3a1a4
npodeccuoHaTbHON
JIeSITeIbHOCTH
NPUMEHHUTENBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIUTAHMS:

- TOTOBHOCTh K  TPYAY,
[IEHHOCTH MacTepPCTBa, TPYI0II00uE;
- TOTOBHOCTh K aKTHUBHOW AESITENHbHOCTU
TE€XHOJIOTUYECKOMN 5 COLMAJIbHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIUUPOBATH,
IJIAHUPOBATh M CaMOCTOSITENIbHO BBITIOJIHSTH,
TaKyIo JesITeIbHOCTD;

- HUHTEpeC K pa3IUnYHBIM
chepam mpodeccHoHATEHON A TEIHHOCTH,
OgnageHne yHHMBepPCAJIbHBIMH Y4eOHBIMH
NMO03HABATEJbHBIMU eI CTBUAMM:

a) 0a30Bble JOrHYecKHe AeHCTBHS:

- CaMoOCTOSITENIbHO (D OpMyIHpOBaTh U
aKTyaJM3UpOBaTh MPoOIEMy, pacCMaTpUBATh €€
BCECTOPOHHE;

- yCTaHaBJIMBATh CYLIECTBEHHbIN MPU3HAK

OCO3HAHMNC|

WA OCHOBAaHHS JUIST CpaBHCHHS,
KJacCupUKau U 0000IICHHUS;

- OTIpEICIIATh Leau JIEITENHHOCTH,
3alaBaTh  MapaMeTpbl W KPUTEPUH WX
JIOCTHIKEHHSI;

- BEISIBIISITH 3aKOHOMEPHOCTHU u
MIPOTUBOPEUHS B pACCMATPUBAEMBIX SIBIICHUSX;

- BJIAJIETh CUCTEMOW XHMMHUYECKMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIAraloIue MOHATUS (XUMUYECKHUI 3JIEMEHT, aTOM, AJIEKTPOHHAS
obomouka aroma, S-, p-, d-dJTEKTPOHHBIE OpOWTATM aTOMOB, WOH,
MOJIEKYJIa, BAJIEHTHOCTh, 3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCIIEHUS,
XUMHYECKass CBsI3b, MOIb, MOJSIPHAsT Macca, MOISPHBIA 00beM,
YIJIEpOAHBIN CKelleT, (PyHKIMOHallbHAs TpYyIIa, paauKal, H30Mepus,
M30MEphI, TOMOJIOTHYECKUN Psil, TOMOJIOTH, YTIE€BOAOPOAbI, KUCIOPOI- U
a3oTcojiepXallie COEAMHEHHUs, OHOJOTMYECKH aKTHBHbIE BeIIeCTBa
(YyrimeBompl, JKUpPBI, OCJNKH), MOHOMEp, MOJHMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHMS, KPUCTAJUIMYECKass pEelIeTKa, THIIbI
XUMUYECKUX  peakiuil  (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE, HK30-U
SHAOTEPMUYECKUE, PEaKIUd HMOHHOTO OOMEHa), pacTBOp, SJIEKTPOJIUTHI,
HEIJEKTPOJUTHI,  JJIEKTPOJIUTHYECKAss  JUCCOLMALUS,  OKHUCIHTEIb,
BOCCTAHOBUTEJb, CKOPOCTh  XMMHUYECKOW  pEaKkUHH, XUMHYECKOe
paBHOBECHE), TEOPUM M 3aKOHbl (TE€OpUs XHUMHUYECKOTO CTPOEHUS
oprannueckux BemecTB A.M. BytiepoBa, Teopus 3JI€KTPOJIUTHYECKON
auccouranuu, nepuoandeckuit  3akoH .M. MenaeneeBa, 3akoH
COXPAaHEHHUsI MaccChl), 3aKOHOMEPHOCTH, CHMBOJMYECKUU S3bIK XUMHH,
(dakToNIOTHYECKUe CBEIEHUS O CBOWCTBAX, COCTaBE, TMOIYYCHUH W
0e30MacHOM  HCMOJb30BAaHMM  BaXHEWIIUX  HEOPraHWYEeCKUX U
OpPraHUYECKUX BEIIECTB B OBITY U

MIPAaKTUYECKON AEATEIbHOCTH YETIOBEKA;

- YMETh BBISIBIISAITb ~ XapakTEpHble MPU3HAKK U  B3aUMOCBS3b
W3YYEHHBIX TOHATHI, NPUMEHATh COOTBETCTBYIOIIHME MOHATHS IPHU
OMKCAHUU CTPOEHUS U

- BHOCUTb KOPPCKTUBBI B ACATCIIbBHOCTD,
OICHUBAThL COOTBCTCTBHUEC PE3YJILTATOB LCIIAM,
OLCHUBATDb PUCKH HOCJ'IeI[CTBI/Iﬁ JCATCIIbHOCTH,
- Pa3BUBATh KPCATHBHOC MBIIIJICHUC IIPU

CBOMCTB HCOPIraHNMYCCKUX U OPTraHUYCCKHUX BCIICCTB U UX npeBpameHHﬁ;
BBISIBJIATDH B3aMOCBSI3b XUMHUUYCCKUX 3HAHUM C IIOHATHUSIMH U
npeaACTaBJICHUAMU JAPYTUX CCTCCTBCHHOHAYYHBIX ITPCIMCTOB,

- YMETH HCIOJb30BATh HAMMCHOBAHUA XUMHUYCCKUX COC,Z[I/IHGHI/II\/JI
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pElIeHNH KU3HEHHBIX MPOOIeM

0) 0a30BbBIE HCCJIEI0BaTEIbLCKNE IeliCTBUA: -
BIIa/IETh HABBIKAMU Y4eOHO-
HCCIIEIOBATENBCKOW U MPOEKTHOM
NEeSATEIbHOCTH, HABBIKAMU Pa3pEIICHU
npo0em;

- BBISIBJISITH MPUYUHHO-CJIEICTBEHHBIE
CBA3HM W aKTyaJIM3UpPOBATH 3aJady, BbIABHUIATb

TUIIOTE3Y €€ PEIEHus, HaXO/UTh
apryMeHTbl  JUIS  JIOKa3aTelbCTBAa  CBOMX
YTBEP)KICHUH,  3a/JaBaTh  MapaMmeTpbl |

KPUTEpPHUU PEILICHHUS;
- aQHAJIM3UPOBATh IIOJIyYEHHBIE B XOJe€
peuieHuss 3aJadd  pe3yJIbTaTbl, KPUTHYECKH
OLICHUBATh ux JIOCTOBEPHOCTD,
MIPOTHO3MPOBAaTh  HW3MEHEHHWE B  HOBBIX
YCIIOBUSIX;

- YMETh IIEPEHOCUTh 3HAHUSA B
MO3HABATENBHYI0 W MPAKTHYECKYI0 OO0JIACTH
KU3HENIEATEIIbHOCTH; - YMETh WHTEIPUPOBATH
3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIaCTel;

- BBIJIBUTaTh  HOBBIE UJEW,
IpeaJiaraTh

OpWUTMHAJIbHBIE MOAXObI U PELICHUS;

- CIOCOOHOCTH MX MCIIOJIb30BaHMS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE

MCIKAYHAPOOAHOI'O COHO3a TeOpeTquCKOﬁ 151 HpHKHaﬂHOﬁ XUMHUHU U
TPUBHUAJIBHBIC HAa3BaHUA BayKHEHUIITNX BE€IICCTB (BTI/IJ'IeH, allCTHJICH,
TIMOCPUH, (I)CHOJ'I, (bopMaan[erH;[, YKCyCHasA KHCJIOTA, I'NIMIWH, yrapHLIﬁ
ras, yrﬂeKI/ICJII)II\/’I ra3, aMMHakK, ramcHasd H3BCCTb, HEralicHasd H3BCCTbh,
OuThEeBasA CoJa H npyer), COCTaBJIATH (I)OpMy.TIBI HCOpPTraHUYCCKUX U
OpPraHN4€CKUX BCIICCTB, YPABHCHUA XUMHUYCCKUX peaKuHﬁ, OOBACHATH UX
CMBICJI; TIOATBCPIKAATH XAPAKTCPHBIC XHMUYCCKHUC CBOMCTBaA BCIICCTB

COOTBCTCTBYOIIMMHU SKCIICPUMCHTaAMU n 3aI1InucsIMu ypaBHeHI/Iﬁ
XUMHNYCCKHX peaxunﬁ;
- YMETHb YCTaHaBJIMBATh MPUHATIIC)KHOCTD HN3YUCHHBIX

HEOPraHUYECKUX M OPraHUYeCKHX BEHIECTB K OIpPEACNICHHBIM KjaccaM U
rpynmnamM COEQUHEHHI, XapaKTepu3oBaTh HUX COCTaB W BaKHEHIIUE
CBOWCTBA; OMpPENesITh BUABI XUMUUYECKUX CBsi3el (KOBaJCHTHAsl, HOHHAS,
METaAJIJIIMYECKasd, BO}IOpO)IHaSI), TUTIBI KPUCTAJINIMYECKUX PCIICTOK BCUICCTB,
KIIaCCU(PUIIUPOBATH XUMUYECKUE PEAKIIHH;

- chopMHUpPOBATh TPEACTABICHUSI: O XHMHYECKOW COCTaBIISIOMICH
€CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIM XUMHUU B MO3HAHUM SIBIICHUN
IpUpONbl, B (OPMUPOBAHUU MBILUICHUS U KYyJIbTYpPbl JHYHOCTH, €€
(GYHKIIMOHATBHOW  TPAMOTHOCTH,  HEOOXOOUMOW Ui pelieHus
MPAKTUYCCKUX 3aJad MW OSKOJOTMYCCKH 000CHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3[I0POBBIO U IIPUPOJHON CPELE;

- YMETH TMPOBOAUTH PACUECTHI 110 XWUMHYCCKUM (bopMynaM u
YPaBHEHHUSM XUMHUYECKMX PEaKIUi C WCIOIb30BaHUEM (PUINIECKUX
BCJIIMYHH, XapaKTCPpU3YIOMIUX BEIICCTBA C KOJIMYECTBEHHOMN CTOPOHBI:
Macchl, o0beMa (HOpMalbHBIC YCJIOBHS) Ta30B, KOJMYECTBA BEIECTBA;
HCIIOJIB30BAaTh CUCTEMHBIC XUMHWYCCKUC 3HAHUA NJIA MPHUHATHA pemeHHﬁ B
KOHKPETHBIX XU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C BEIIECTBAMU M UX
IMPUMCHCHHUEM

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MOKCKa, aHAIH3a !
UHTEPIPETANT
uHGOpMAITUU U

B 00/1acTH HEHHOCTH HAYYHOT'0 MO3HAHMA:
- chopMHpPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO HA JIMAJIOTe KYJIBTYD,

- YMEThH IUIAHUPOBATH U BBITTOJIHATH XUMHUUYECKUN IKCIIEPUMEHT
(mpeBpallleHusi OpraHMYECKUX BEIIEeCTB IPU HArPEBaHUU, MOTYUYCHHE
ATUJICHA U U3yUYE€HUE €0 CBOMCTB, KAUECTBEHHBIE PEAKIIUU Ha aJIbJIETUIbI,
Kpaxmall, YKCYCHYIO KUCJIOTY; JeHaTypauus OeJIKOB IIPH HarpeBaHUH,
I[BETHBIC PEAKIIUH OEIKOB; MPOBOUTH PEAKIIMH HOHHOTO 0OMEHa,




uHPOPMaIMOHHBIE
TEXHOJIOTUHN OJIsA
BBITIOJTHEHUS 3a/1a4
npodeccuoHaTbHON
JEeSITEIbHOCTH

CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B
MTOJIMKYJIBTYPHOM MHpE;

- COBEPIUCHCTBOBAHUE  SI3BIKOBOM U
YUTATEIIBCKOM  KyJbTYphl Kak  CpeAcTBa
B3aUMOJCUCTBUSA MEXAY JIIOAbBMU U IO3HAHMS
MHpA;

- OCO3HAaHUC OCHHOCTHU Hay‘{HOﬁ
JCATCIIBHOCTH, T'OTOBHOCTH OCYHIICCTBJIATH
IMPOCKTHYIO n HCCIICAOBATCIILCKYIO
JACATCIIBHOCTD

MHAVBUAYAIBHO U B TPYIIIE;
OBjaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMU
NMO3HABATEJbHBIMH CHCTBUAMMU: B) padoTa
¢ uHgopmaumeit:

- BIIAJIETh HaBbIKaMU MOJIyYEHUS
nH(pOpMallMd M3 MCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSTEIIEHO OCYILECTBIIATh MIOMCK,
aHaIM3, CUCTEMATU3ALMI0 M HMHTEPIPETALNIO
uHpOpPMALIMK  Pa3NUYHBIX BHIOB U  (opMm

MIpe/ICTaBICHMUS;

- co3laBaTb TEKCTBl B  pa3IUYHBIX
¢dbopMaTax ¢ yueToM Ha3HaueHUus MHpopMaluu
u LIEJIEBOM ayJIuTOpUH, BbIOMpast
ONTUMAaJbHYIO (popMy

IIPEICTaBICHNS U BU3YyaIN3aluy;

- OLIEHHBATH JIOCTOBEPHOCTb,

JICTUTUMHOCTD I/IH(I)OpMaI_[I/II/I, €€ COOTBCTCTBUC
IMpaBOBbBIM U MOPAJIBHO-OTUYCCKHM HOPMaM;
HCIIOJI30BaTh CPCACTBA I/IH(I)OpMaI_II/IOHHBIX nu
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHNN

KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX u
OpraHW3AIMOHHBIX 3a7ad C COOJIIOJCHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKHU

ONpeaeNsaTh CPely BOJAHBIX pACTBOPOB, KAYECTBEHHBIE PEAKIIMU Ha
cynbdar-, kapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHHSI; PeIIaTh
AKCIIEpUMEHTAJIbHBIE 3aauu 10 TeMaM "Metamibsl" u "Hemeramisl") B
COOTBETCTBHUH C MPABUJIAMH TEXHUKH 0€30MMaCHOCTHU TIPU OOPAIICHHUH C
BelecTBaMH U J1a00paTOPHBIM 000PYI0BaHUEM; IPEACTABISATh
pe3yabTaThl XUMUYECKOTO IKCIIEPUMEHTA B (JOpMeE 3aMKCH YPaBHCHUM
COOTBETCTBYIOIIUX pEaKUUi U GOPMYyIUPOBATH BHIBOJIBI HA OCHOBE ITHX
pe3yIbTaTOB;

- YMETh aHATTU3UPOBATH XUMHUECKYIO HH(OPMAIIUIO, TOTyYaeMyo U3
Pa3HBIX UICTOYHUKOB (CPEACTB MaccoBOM nHpopManuu, cetb IHTepHeT n
JIpyTHUe); - BIaJIeTh OCHOBHBIMH METOJIaMU Hay4YHOT'O MO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUH (HAOI0ICHHE, U3MEPEHHUE, SKCIIEPUMEHT,
MOJICTTUPOBAHUE); - YMETh IPOBOJAUTH PACUETHI [0 XUMUIECKIM
dbopmynaM U ypaBHEHHUSIM XHMHUYECKUX PEAKIUH C UCTIOJIb30BaHUEM
(bU3NYECKUX BETMYHH, XapaKTePU3YIOIINX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; UCIOJIb30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS AJI IPUHSATUS
perieHnii B KOHKPETHBIX )KU3HEHHBIX CUTYAITUSIX, CBI3aHHBIX C
BEILIECTBAMM U UX IPUMEHEHUEM




0€30MMacHOCTH, TUTUEHBI, PECYpPCOCOepeKeHUs,
IPaBOBLBIX n OTHUYCCKUX HOpM, HOpM
MH(POPMAIIMOHHON 0€30MaCHOCTH;

- BJIaZICTh HAaBbIKaMU pacCliO3HaBaHHA U
3amuThl HHGOpMAIUU, HHPOPMAITHOHHOM
0C30IMaCHOCTH JIMIHOCTH;

OK 04. 5ddexTuBHO
B3aUMO/JICUCTBOBATh U
paboTaTh B KOJIJIEKTUBE
1 KOMaH/Ie

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSATEJIBHOCTU U CaMOOIIPEEIICHUIO;
-OBJIaICHHE HaBBIKaMU y4eOHo-
HCCIIEIOBATENBCKOW, MPOEKTHON U COLIMATIBHOM
NESTEIIbHOCTH;

Osaanenue YHHBepCaJbHBIMHU
KOMMYHUKATHBHBIMH 1eICTBUAMM:

0) coBMecTHasi IeSITeJIbHOCTD:

- TIOHMMaThb ¥ HCIOJIb30BaTh IPEHMYIECTBA
KOMaHIHOW ¥ UHAMBHYyaJIbHON paboTHI;

- IPUHUMATh LEJIA COBMECTHOU JESATECIBHOCTH,
OpPraHMU30BbIBaTh U KOOPJIMHUPOBATH AECUCTBUS
0 €€ JOCTH)KCHHIO: COCTaBIATh  IUIAH
NEUCTBUM, paclnpefessaTb pold C  Yy4eToM
MHEHMH YYaCTHMKOB O0CYXJaTh pe3yJIbTaThbl
COBMECTHOH paboTHI;

- KOOpPAWHUPOBaTb M BBINOJHATE DPAabOTy B
YCIOBUSIX ~ PEAJIBHOTO,  BHUPTYyaJbHOTO U
KOMOHMHHUPOBAaHHOTO B3aUMOJECHCTBUS;

- OCYILECTBJIATH IIO3UTHBHOE CTPATErMYECKOE
MIOBEICHHE B  DPA3IMYHBIX  CHUTYyalMsX,
MPOSIBIISAITE TBOPUYECTBO M BOOOpaKE€HHE, OBITH
VHULMATUBHBIM

Osaanenue YHHBepCaJbHBIMHU
pPeryassTHBHBIMH JICHCTBUSIMU:

') IPUHSATHE Ce0s1 ¥ APYTUX JIO/Aei:

- yMeThb IUIAHMPOBATb M  BBINOJHATH XUMHUYECKHH OKCHEPHUMEHT
(npeBpallleHrss OPraHUYECKUX BEIIECTB IPU HArpeBaHUU, MOJYyUYECHHE
STHJIEHA U U3YYEHHE €ro CBOMCTB, KAUECTBEHHBIC PEAKIIMH HA aJIbJETU/IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauus OeIKOB TpH HArpeBaHHH,
[[BETHbIE peakUuu OENKOB; MPOBOJUTH pEaKIUU HOHHOIO OOMEHa,
OnpenensaTh Cpely BOJIHBIX pAacTBOPOB, KaueCTBEHHbIE pEaKlIMH Ha
cynbdar-, kKapOOHAT- U XJOPUA-aHUOHBI, HA KAaTHOH aMMOHMUS; pellaTh
AKCIIEpUMEHTaNIbHbIE 3a1auu 1o TemMaM "Meramibl" u "Hemeramwisl") B
COOTBETCTBUM C MpaBWJIaMHU TEXHHUKH 0€30MacHOCTH MHpu oOpallieHuu c
BeIIeCTBAaMH U TaOOPAaTOPHBIM 000PYIOBAaHUEM; MIPEACTABIIATH PE3YIbTAThI
XUMHYECKOTO  DJKCIepuMeHTa B (QopMmMe  3amucH  ypaBHEHHH
COOTBETCTBYIOIIUX peaKIuid U (OpPMYyITUPOBATH BHIBOJBI Ha OCHOBE ITHX
pe3yJIbTaTOB




- MPUHUMATh MOTHBBI U APTyMEHTHI JIPYTUX
J0IeH pu aHaJmn3e pe3yJIbTaTOB
JIEATEIIbHOCTH;

- TpHW3HaBaTh CBOE MPABO M TIPABO JIPYTHX
JIIOZICH Ha OIIMOKH,

- pa3BHBATh CIIOCOOHOCTH TOHUMATh MU C
TTO3HIIMH JIPYTOTO YEJIOBEKa;

OK 07.
ConelicTBOBaThL
COXPaHEHUIO
OKpYKalolleu cpebl,
pecypcocOepekeHUI0
, IPUMEHSTH 3HAHUS
00 U3MeHEeHUHU
KJIUMaTa, MPUHIIMIIBI
OepexIIMBOTO
MIPOU3BO/ICTBA,

3P PEeKTUBHO
JIENCTBOBATEL B
YpE3BbIYANHBIX
CUTYaLUsAX

B o06s1acTH 3K0JI0THY€CKOT0 BOCITUTAHUS

- cOPMHUPOBAHHOCTH IKOJIOTHIECKOM

KYJbTYpbl, IOHUMAaHHUE BIUSHUS COLIMAIBHO-

SKOHOMHMYECKHX MPOIECCOB Ha COCTOSIHHE
MPUPOJHON U COLIMATBHOM  CPEBbI,
OCO3HAHUE TJI00AIIBHOTO XapaKkTepa

9KOJIOTHYECKUX MPOOIIeM;

- MJIAHUPOBAHUE u OCYIIIECTBIICHHE

JIEUCTBUI B OKPYXaIOIIEH Ccpeae Ha OCHOBE

3HAHUS nenen YCTOMYHBOTO pa3BUTHS

YEJI0BEYECTBA; AKTUBHOE HENPUITHE NCUCTBUU,

MPUHOCSIINX BpE OKPYKAIOIIEH CpENE;

- YMEHHE MIPOTHO3UPOBATH

HEOJIaronpusATHBIE YKOJOTUYECKHUE TOCIIESICTBHUS

NPEANPUHUMAEMBIX JEHCTBUM, NPENOTBpaLaTh

HX;

- pacLIpEeHHE OIbITa AEATEIIbHOCTH

AKOJIOTUYECKOM HaNPaBJIE€HHOCTH;

- chopMUpOBaTh MPEACTABICHUS: O XHUMHUYECKON COCTaBISIONIEH
€CTECTBEHHOHAY4YHOW KapTHHBI MHUPA, POJM XUMHUU B MO3HAHUU SIBICHUU
npupoabl, B (OPMHPOBAHWU MBIIUICHUS M KYJbTYpBl JIMYHOCTH, €€
(YyHKIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOIMMOM  AJii  pelieHus
NPaKTUYECKUX 337a4 U HKOJOTHMUECKM OOOCHOBAHHOTO OTHOLICHHS K
CBOEMY 3JJ0POBBIO U IPUPOIHOM CPENE;

- yMeTh CcoOMIoNaTh MpaBWiIa HKOJOTHYECKH IIefiecoo0pa3Horo
MOBeNeHUsI B OBITY M TPYIOBOW MAESATENBHOCTH B LEISIX COXPaHEHUS
CBOEr0 3J0pPOBbS U OKPYKAIOIICH MPUPOAHONU Cpelbl; YYUTHIBATh
OMAacHOCTh BO3JEHCTBHS HA >KMBBIE OPraHU3MBbI ONPEEICHHBIX BEILECTB,
IIOHMMAs CMBICJI ITI0KA3aTeNs MPEIEIbHON TOIIyCTUMONW KOHLICHTPALlUH




B nensx moaroroBku oOydwarommxcs K Oyaymied nmpodecCHOHAIbHOM IeATENbHOCTH NpHU
M3Y4YeHUH yueOHOro mpenMera « XMMHUs» 3akjaabiBaeTcsi ocHoBa Juisl popmupoBanus 1K B pamkax
peamuzaiuun OOIl CIIO mo cnenuansHOCTH. JM3aiiHep AomkeH o0aanaTh MpodecCHOHATbHBIMU
KOMIIETEHIMSIMU, COOTBETCTBYIOIIMMH BUAAM JIESTEIIBHOCTH:

B/ 1 Pa3paboTka Xy0:KecTBEeHHO-KOHCTPYKTOPCKUX (IM3aifHEPCKUX ) IPOEKTOB
IPOMBIIUICHHOW MTPOAYKIHMH, IPEAMETHO-IPOCTPAHCTBEHHBIX KOMIIJIEKCOB
K 1.1 Pa3pabaThiBaTh TEXHUYECKOE 33/IaHUE COMVIACHO TPEOOBAHUSIM 3aKa34uHKa
K 1.2 [TpoBOIUTH MPEANPOSKTHBINA aHATIU3 JUIS pa3paOOTKH TU3AWH-TIPOCKTOB
K 1.3 OcCymecTBISITh MPOIECC AU3AWHEPCKOTO MPOCKTUPOBAHHS C TMPUMEHEHHUEM
CIELMAIU3UPOBAHHBIX KOMIIBIOTEPHBIX TPOrpamMm
I[IK 1.4 [IpounsBoauts pacuersl TEXHUKO-3KOHOMUYECKOTO 000CHOBaHHUSA
IIPEIaraeMoro npoeKTa
B/ 2 TexHn4yeckoe UCIONHEHNE XYJ0’KECTBEHHO-KOHCTPYKTOPCKUX (AU3aitHEPCKUX )
IIPOEKTOB B MaTepuae
I1K 2.1 Pa3pabaTpiBaTh TEXHUYECKYIO KAPTY U3TOTOBJICHUS U3ICIIHS
11K 2.2 BEITIONHSITE TEXHUYECKHUE YEPTEKHU
K 2.3 BoInonHAT,  3KCHEpUMEHTANbHbIE O00pa3lbl O00BbEeKTa [u3aiiHa WIH €ro

OTJICJTBHBIC JIEMEHTHI B MaKeTEe WJIM MaTepUaje B COOTBETCTBUU C TEXHUICCKUM
3a/1aHFEeM (OTTMCAHHUEM )

[IK 2.4 JloBOIUTH OMBITHBIE OOPAa3Ibl MPOMBINUICHHOW MPOIYKIUUA JO COOTBETCTBHS
TEXHUYECKOHN TOKYMEHTAlUU
I1K 2.5 Pa3pabarteiBaTh 3Taj0H (MakeT B MacTade) u3iemusi.
B/ 3 KoHTposb 3a U3roToBIeHHEM U3/ENHI Ha MPOU3BOJICTBE B YACTH COOTBETCTBUS
WX aBTOPCKOMY 00pa3ity
IIK 3.1 KonTponuposath IIPOMBIIUICHHY O MIPOYKLIMIO u IIPEAMETHO-

MPOCTPAHCTBEHHBIE KOMIUIEKCHI Ha MPEIMET COOTBETCTBUS TpeOOBaHUSIM
CTaHIAPTHU3AIUH U CePTHQUKAITUN

[IK 3.2 OcylecTBiIsAT,  aBTOPCKUH  HAA30p 32 pealu3aledl  XyJI0KeCTBEHHO-
KOHCTPYKTOPCKHUX (JIM3alHEPCKUX) PEIICHUW NpPU HM3TOTOBJICHUU WU JOBOJKE
OTBITHBIX O0OPa30B MPOMBILIUICHHON NPOAYKIMH, BOIUIOIICHUHM MPEAMETHO-
IPOCTPAHCTBEHHBIX KOMILICKCOB

BJl 4 Opranm3aiys padoThl KOJUISKTHBA UCTIOJIHUTEIIEH
I1K 4.1 [TnaanpoBaTh padOTy KOJUICKTHBA
[IK 4.2 CocTaBiATh KOHKPETHbIE TEXHUYECKUE 3aJaHus Uil peaju3alud JU3aiiH-
MIPOEKTAa HA OCHOBE TEXHOJIOTHUYECKUX KapT
11K 4.3 KoHTposimpoBaTh CPOKH M KAYECTBO BBIMOJHEHHBIX 3aIaHUM
[IK 4.4 OcymecTBIsITh MpUeM W cAady pabOThl B COOTBETCTBHU C TEXHUYECKHM
3aIaHHEM

2. CTPYKTYPA U COAEPKAHUE OBH.IEOBPABOBATEJIBHOﬁ JUCHUITIUHBI
«XHUMMHUA»
2.1. O0beM TMCHUIIMHBI U BUIbI y4e0HOI padoThI

Bup yueoHoii pa6oThI O0beMm B yacax
O0beM 00pa3oBaTeIbHON POrPaMMbl AU CHHUILTHHbBI 78

B T.Y.

OcHoBHOe conepxaHue 72




BT. 4.:

TEOpETUUECKOE 00yUueHue 18
MPAKTUYECKHUE 3aHITHUS 12
nabopaTopHbIe 3aHATHUS 42
IIpodeccuonabHO-OpHMEHTHPOBAHHOE cO/lep:KaHue (Co/lep:KaHue 4
NMPUKJIAJTHOTO MOYJIfA)

BT. U.:

TeopeTHIecKoe o0yueHue 2
MPaKTHYECKUE 3aHATHUS 2
IIpome:xxyTounasi arrectauus [uddepeHnnpoBaHHbIi 3a4eT 2

10




2.2. TeMmaTHyeCKMii IJIAH U COEPKAHME TUCHUILTHHBI

HaumenoBanue Coaep:xanue yueOHOro Matepuasia (0CHOBHOe U NpodeccuoHATbHO-OPHEHTHPOBAHHOE), O01eM 9aCOB ®opmupyembie
pa3aesioB U TeM JJadopaTopHbIe M NPAKTHYECKHE 3aHATHS, NPUKJIATHON MOAYJIb KOMIIeTeHIIUH
1 2 3 4

OcHoBHOe coep:kaHue 72
Pazgean 1. OcHOBBI cTPOEHUS BelleCcTBa 6
Tema 1.1. OcHoOBHOe coep:kaHue 4 OK 01, OK
CrpoeHue aToMOB 02, OK04,
XUMHUECKHX Teopernueckoe o0yuenue 2 OK 07
3JIEMEHTOB U N _
HpHpoa CoBpemeHHass Mojenb CTpoeHHs aroMa. CHMBOJIMYECKMHM SI3bIK XUMHH. XUMHUYECKUH D3JIEMEHT.
XEMiquKOﬁ DOnexTpoHHas KoHurypamus aroma. Kimaccudukamuss XUMHUYECKUX DJIEMEHTOB (S-, p-, d-3J€MEHTHI).
CBSI3H BasieHTHBIE ~ 3JIEKTPOHBL. BaneHntHOCTS. ONeKTpoHHas  HpHUpoJa  XMMHMUYECKOHM  CBS3H.

DNEeKTPOOTPUIIATEILHOCTh. BUAB XWMUYECKOW CBSI3M (KOBAJIGHTHAs, HWOHHAS, MeTaJUIMYecKas,

BOJIOPOJIHAS) U CTIOCOOBI €e 00pa3oBaHuUs

IIpakTnyeckune 3aHATHS 2

Pemenne 3agaHuii Ha HCNOJIB30BAHME XHMHYECKOM CUMBOJMKM M Ha3BaHUM COEAMHEHUH IO

HOMEHKJIAType MEXIYHapOJHOIO COI03a TEOPETHYECKOM M MPHUKIAJHOM XUMUM UM TPUBUAIBHBIX

HA3BaHWN U COCTABIICHUS XMMHUYECKUX (POPMYI ABYXATOMHBIX COCTUHEHHH (OKCHAOB, CyIb(UIOB,

TUAPUJIOB U T.11.) U APYTUX HEOPTaHUYECKUX COCAMHEHHUI OTJEIBHBIX KJIACCOB.

[IpakTrueckue 3aaHusl HA YCTAHOBJIEHUE CBA3U MEXAY CTPOCHHUEM aTOMOB XMMHYECKUX 3JIEMEHTOB U

MEePUOANYECKUM HW3MEHEHHEM CBOMCTB XUMHYECKHX DJIEMEHTOB U UX COEAMHEHUN B COOTBETCTBHUM C

nosnoxenueM [lepuoanueckoil CUCTEMBI.
Tema 1.2. OcHoBHOe cogepkaHue 2 OK 01, OK
[Tepuonuueckuit 02, OK04,
3akoH ¥ Tabmuma | IIPAKTHYECKHE 3aHSTHs 2 OK 07

J.1. MenneneeBa

[Tepuonuueckas cucteMa xumMuueckux seMeHToB J[.M. Menaeneea. ®u3nueckuii CMbICI
[lepuoauueckoro 3akona J[.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MTPOCTHIX M CIOKHBIX BEIIECTB B COOTBETCTBUU C TOJIOKEHUEM
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XUMHUYECKOTo d7eMeHTa B [lepuoanueckoit cuctreme. MUpOBO33pEHUYECKOE U HAYYHOE 3HAUCHUE
[Tepuoanueckoro 3akona .M. Menneneesa. [Iporunosst .M. MenneneeBa. OTKpBITHE HOBBIX
XHUMHYECKHUX DJIEMEHTOB.

Pemenue nmpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA XapAKTEPU3ALUI0O XUMUYECKUX
271eMeHTOB «MeTandeckue / HeMeTaNIMUeCKHe CBOMCTBA, SJIEKTPOOTPUIIATEIbHOCTh XUMHUECKHUX
3JIEMEHTOB B COOTBETCTBUU C UX AJEKTPOHHBIM CTPOEHHUEM M MOJIOKEHUEM B IMEPUOJIUYECKON CUCTEME
XUMHYECKUX 3eMeHTOB J[.1. MeHaeneeBay

Pa3nen 2. XumMuueckne peakuuu 12
Tema 2.1. Tuner | OcHOBHOe coiep:KaHue 4 OK 01, OK
XHUMHYECKHX 02, OK04,
peaxuuii Teoperuueckoe 00yyenue 2 OK 07

Knaccudukanus u THIIBI XUMAYECKUX PEAKIIUH C y4acTHEeM HEOpraHu4deckux BemiecTB. CocTaBneHue

ypaBHEHUN PEaKIMid COSIUHEHNS, PA3I0KEHHUS, 3aMEIICHHs, OOMEHa, B T.4. PEaKIUil TOPEHUS,

OKHUCJICHUS-BOCCTAHOBJICHHUS.

VYpaBHEHUSs OKHCIICHUS-BOCCTaHOBINIEHUA. CTeneHb OKUCIeHHS. OKUCIUTENh B BOCCTAHOBHUTEII.

CocraBiieHre U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO

Oastanca. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIMH B TIPUPOJIC, TPOU3BOICTBEHHBIX MPOIECCaX U

KU3HENIEATEIbHOCTH OPraHU3MOB

I[IpakTHyeckue 3aHATHSA 2

KonnuectBeHHble oTHOWIEHN B XUMHUUA. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHMHM U PacyeTsl 10

YpPaBHEHUSIM XUMHUYECKUX peakiui. MoJib Kak eIMHMIA KOJIMYEeCTBa BewecTtBa. MonsipHas Macca.

3aKOHBI COXPAaHEHHS MacChl U dHEPTruu. 3aKoH ABoraapo. MomspHblii 00beM ra3oB. OTHOCUTENbHAS

IUIOTHOCTH Ta30B. PacdeTsl MO ypaBHEHHSIM XUMUYECKUX PEaKIMil ¢ MCIOJIB30BaHUEM MAcChl, 00beMa

(HOpMaJbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE cogepKkaHue 8 OK 01, OK
DIIeKTPONUTHYECKA 02, OK04,
4 quccomanua u | 1eopernueckoe o0yuenue 2 OK 07

HOHHBINA 0OMEH

Teopus anekTponuTUdeckon auccounanuu. oHbl. DIEKTPOIUTHI, HEANEKTPOIUTHI. Peakiiny MOHHOTO
obmena. CocTaBieHHE peaklMil MOHHOrO OOMEHa IyTeM COCTAaBJIEHUS UX IOJIHBIX M COKPAIIEHHBIX
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HMOHHBIX ypaBHeHHfI. KwncaoTHO-OCHOBHBIE peaKkuu. 3a,Z[aHI/I$I Ha COCTaBJICHHUC HMOHHBIX peaKL{I/Iﬁ

JlabopaTopHble 3aHATHS 6

JlaGoparopHas padoTa “TUIbl XUMHUUECKHUX pEeaKIIHi’.

HccnenoBanue TUMOB (110 COCTaBY M KOJIMYECTBY UCXOIHBIX U 00pa3yrOIUXCcs BEIIECTB) U MPU3HAKOB

XUMHUYECKUX peakuuid. [IpoBenenue peakiuit HOHHOro 0OMeHa, ONpeiesIeHNne CPe/Ibl BOJAHBIX

pacTBOpOB. 3a1aHNs HA COCTABJIEHUE HOHHBIX peaKLnil

JlabopaTopHas pabota «Peakiuu rugpoanzar

HccnenoBanue cpeibl pacTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMU U CIa0bIMU IPOTOIUTAMH, U UX

peakIyii ¢ pacTBOpamMu IIEIOYH U KapOoHATa HATPHSI.

CocraBieHne peakyii rupon3a coyen
Paznean 3. CTpoeHue U CBOIiCTBA HEOPTAaHUYECKUX BElEeCTB 16
Tema 3.1. OcHOBHOe coiep:KkaHue 4 OK 01, OK
Knaccuduxkarus, 02, OK 04,
HOMEHK/IAaTypa i | 1€OpeTHuecKoe 00ydyeHue 2 OK 07
CTpOEHUE N IIK 1.1.-1.6.,
HEOPraHHUECKHX [Ipenmer Heopranmueckoit xumuu. Kinaccudukanus HeopraHmuecKux BemecTB. [IpocThie U ClI10KHbIe K 2.1.-2.3.
BEILIECTB BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THIAPOKCHIBI, KUCIOTHI, COJH). B3anMocBs3b

HEOPTraHMYECKUX BEIIECTB. ATrperaTHble COCTOSIHUS BemecTBa. Kpucrammndeckne u amophHbIe

BEIIECTBA. THUIBI KPUCTAIITUNIECKUX PEIIETOK (ATOMHAsI, MOJIEKYJIsIpHAsl, MOHHAs, METAJTMUECKas).

3aBHCUMOCTD (PM3UUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMIECKON PEIIeTKH. 3aBUCHMOCTD

XUMHUYECKON aKTUBHOCTHU BEUIECTB OT BUAA XUMHUUECKON CBS3H U THUMA KPUCTATITNYECKON PEIIETKH.

[IprunHbl MHOrOOOpa3us BELIECTB

[IpakTn4yeckune 3aHATHS 2

HomeHnkiatypa HeOpraHM4ecKMX BEIECTB: Ha3BaHUE BEILECTBA UCXOAS U3 UX XUMUYECKOH (POpMYIIbI
WJIM COCTaBJIEHUE XUMUYECKON (POPMyJIbI HCXO U3 Ha3BAHUS BEIIECTBA MO MEXKIYHAPOTHOU
(MIOITAK) nnu TpuBHAIBHOM HOMEHKJIIATYPE.

Pemenne mnpakThyeckux 3aJaHUN MO KiIacCHU(PHUKAMM, HOMEHKIAType M XHMHUYECKUM (opMyram
HEOPraHMYECKUX BEIIECTB Pa3lIMYHbIX KJIAcCOB (YrapHbI T'a3, YIJEKHCIBIH Ta3, aMMHakK, raiieHas
U3BECTb, HETallleHas! U3BECTh, MUTHEBAsI COAA U APYTUX): Ha3bIBATh U COCTABIATH POPMYJIIBI XUMHUUECKHUX
BEIIECTB, ONPEIEISTh NPUHAIIEKHOCTD K Kiaccy.
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HcTounnkn XUMUUECKOH HH(POPMAIUH (CPeICTB MaccoBOi HHpOpMaIyH, ceTh VIHTepHeT 1 apyrue).
[Touck nHGOpMaINK IO Ha3BaHHUAM, HIECHTH()HUKATOpAM, CTPYKTYPHBIM GopMyiaMm

Tema 3.2. ®uszuko-| OCHOBHOE coJiepKaHue OK 01, OK
XUMHYCECKHE 02, OK 04,
CBOMCTBA Teopernueckoe o0yuenue OK 07 TIK
HEOPraHUYECKUX . 1.1.-1.6., IIK
BELLIECTB Mertamer. O0ue ¢uzndeckne M XMMHUYECKHE CBOWcTBa MeTaiwioB. CriocoObl moirydeHus. 3HaYeHHe 2.1.2.3.

METaJUIOB M HEMETA/NIOB B NPHUPOAE M KU3HEIAEATEIBHOCTH YeloBeKa M opraHu3MoB. Kopposus

METAJJIOB: BUIBI KOPPO3HH, CIIOCOOBI 3alIUTHl METAJUIOB OT KOPPO3UU

Hemeramnpl. OOmue ¢usnueckue W XHUMHUYECKHME CBOMCTBA HEMETAUIOB. THIUYHBIE CBOWMCTBA

HemetaioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIATypa COEIUHEHNH HeMeTasIoB. KpyroBopoThl

OMOTeHHBIX IEMEHTOB B IIPUPO/IE

JlabopaTopnasi paGora

XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB (OKCUIOB, TUIPOKCHIOB, KHUCIIOT,

coJied U Ap.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEILIECTB, BOJOPOAHBIX COCTUHEHUH,

BBICIITUX OKCHJIOB U THAPOKCHJIOB

[IpakTnyeckue 3aHATHSA

CocrapiieHrue YpaBHEHMM XUMHYECKHUX PEAKIMM C y4acTHEM IMPOCTBIX U CIOXKHBIX HEOPTraHUYECKUX

BELIECTB: METAJUIOB W HEMETAJUIOB; OKCHIOB METa/NIOB, HEMETaNIOB M aM(OTEPHBIX 3SJIEMEHTOB;

HEOPTaHWYECKUX KHCIOT, OCHOBAaHMA W aM(OTEPHBIX THUAPOKCUIOB, HEOPTaHMYECKUX COJICH,

XapaKTEePU3YIOLUX UX CBOMCTBA.

Pelienre mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3a/laHMM HA CBOWCTBA, COCTaB, MOJIyYCHHUE U

0e30MacHOe UCIOJB30BAaHUE BAXKHEHIIMX HEOPraHMYECKHX BEIIeCTB B OBITY U MPaKTUYECKOU

JeSATEIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOe coep:kaHue OK 01, OK
Wnentuduxarms 02, OK 04,
Heopranmdeckux | J1200paTOpHbIE 3aHATHS OK 07
BEILIECTB

JIaboparopHas pabota «aeHTudukays HEOPraHUIECKIX BEIICCTBY.
PeiieHre SKCHEpUMEHTANBHBIX 3a/a4 10 XUMHYECKHMM CBOWCTBAM META/UIOB M HEMETA/UIOB, IO
pacro3HaBaHMIO U MOJYYCHUIO COCIMHEHHUI METAJUIOB U HEMETAJLIOB.
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WneHTtudukanyss HEOPraHMYECKUX BELIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XHMHUYECKHUX CBOMCTB,
XapaKTepHBIX KauyeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyibdar-, KapOoHAT- U XJIOpUI-
AQHUOHBI, HA KATHOH aMMOHUS

Hrorosoe 3ansitue 3a 1 cemecTp

Pazgen 4.

CTpoeHne 1 CBOICTBA OPraHUYeCKUX BelllecTB

24

Tema 4.1.
Krnaccudukarmus,
CTpOCHUE U
HOMEHKJIATypa
OpPraHUYECKUX
BEIIIECTB

OcHoBHOe coaep:kaHue

TeopeTn'{eckoe oﬁyqe}me

[losiBeHne 1 pa3BUTHE OPraHMYECKOW XUMUH Kak Hayku. [Ipenmer oprannueckoi xumun. MecTto u
3HA4YECHHE OPTaHUYECKOW XUMHUU B CUCTEME €CTECTBECHHBIX HayK.

XHWMHUYECKOE CTPOCHHE KaK MOPSAJOK COEAVMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTH.
OCHOBHBIE TOJIOKEHUS TEOPUHM XMUMHUYECKOTO CTPOEHHUS OpraHuYeckux coenuHeHuit A.M. bytieposa.
VYraepoaHblid CKEJIET OpPraHUYeCKON MOJEKYJbl. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOIO
CTpOeHHUs MOJeKy. M3omepus 1 u30MepBL.

[lonste o QynkunonanbHoi rpynmne. Panukan. [lpuHOunsl KiaccuPUKAMM  OpraHUYECKHX
COCIMHEHMIM. MexayHapoaHas HOMEHKJIATypa M I[PUHLMIBI HOMEHKIATYpbl OpPraHUYECKUX
coenuaeHnil. [loHATHE 00 a30TCOAEpKAMUX COCIMHECHHSIX, OMOJIOTMYECKH AaKTHBHBIX BEIIECTBAX
(yrmeBogax, kupax, Oenkax M Jp.), BBICOKOMOJIEKYJIIPHBIX COEIMHEHHMAX (MOHOMEp, IOJIuMep,
CTPYKTYpHOE 3BEHO)

JlabopaTropHble 3aHATHS

Homenkiiatypa opraHuyeckux COEIMHEHHM OT/AENIbHBIX KJIaCCOB (HACHIIICHHbIEC, HEHACHIIICHHBIE WU
apoMaTHYECKHE YTIIEBOJOPO/IbI, COUPTHI, (DEHOIBI, allbJETU/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocTaBiieHHE TIOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OPMYINI OPraHMYECKHX BEHICCTB OTACIbHBIX
KJIACCOB, HCIIONIb3Ysl WX HAa3BaHUS IO CHUCTEMAaTHYECKOH M TPUBUAIBHONW HOMEHKIIAType (ITUJICH,
aleTWiIeH, TIMIepuH, ¢eHol, (QopMalbaerua, yKCyCHas KHCIOTa, TIWIHMH). PacueTsl mpocTeifmieit
(hopMyIIbI OpraHuYecKoi MOJIEKYJIbl, HICXO/IS U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01, OK
02, OK 04,
OK 07

IIK 1.1.-1.6.,
IIK 2.1.-2.3.

Tema 4.2.
CaoiicTBa

OcHoBHOe cogepkaHue

14

JlabopaTopHble 3aHATHS

14

OK 01, OK
02, OK 04,
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OpraHUYeCKUX
COEIUHEHUN

@DU3MKO-XMMHUYECKHE CBOICTBA OpraHMYECKUX COEAMHEHUM OTIeNbHBIX KJIaccoB (0COOEHHOCTH
KJaccu(UKaMy 1 HOMEHKJIATYPBl BHYTPH KJIacca; TOMOJIOTHYECKHHA psii U o0mIast popmyIia; n3oMepus;
¢u3nyeckre CBONCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEHNU):

— IpelebHbIE YITIEBOAOPOAb! (AIKaHbl M IMKJIOAIKaHbl). ['OpeHHe MeTaHa Kak OAMH U3 OCHOBHBIX
HCTOYHUKOB TEIJIa B IPOMBILIIICHHOCTH U ObITY. CBONCTBA MPUPOIHBIX YIJIEBOJOPOI0OB, HAXOXKIECHUE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HemnpeJeNnbHble (aJKEHbl, AJIKUHbl M alKaJueHbl) M apoMaTHYECKHe YIJIeBOJAOpoAbl. [ opeHue
alleTUJIEHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOT'O INIAMEHH JIJIsl CBAPKHU U PE3KU METAIJIOB

— KHCIIOpOIcOo/iepKalllie COeAMHEHU (CTUPTHI U (eHOIIbI, KapOOHOBBIE KUCIOTHI U 3(PUPHI, allbJETU/IbI
U KETOHBI, JKUPbI, YrieBojsl). IlpakThueckoe mNpUMEHEHHE STHICHIVIMKONS, TIMLEpUHa, (eHona.
[Ipumenenue ¢Qopmanpaernaa, aneraibAeruaa, YKCYCHOM KHUCIOTHL. Mplla Kak COJM  BBICHINX
KapOOHOBBIX KUCIIOT. MOIOIIKEe CBOWCTBA MbLIIA

— a3oTcojepXkalllie COEIUHEHUs (aMHUHbI M aMHUHOKHUCIOTHL, Oenku). BbIcOKOMoOEeKyIsipHbIE
COEJMHEHUs (CMHTETHYECKHe U OMOJOrMYECKU-aKTHBHBIE). MOHOMEp, MOIUMEpP, CTPYKTYPHOE 3BEHO.
IHonumMepusanus 3TUICHA KAK OCHOBHOE HAIIPABJIICHHUE €TI0 UCIOIb30BaHUS.

I'eneTnyeckas cBA3b MEXAY KJIaCCAMH OPIraHUYECKUX COCIUHEHUN

CBolicTBa OpraHMYECKMX COEIMHEHUN OTHEIbHBIX KJIaccoB (TpUBHAJIbHAs M MEXIyHAapOJHAas
HOMEHKJIaTypa, XMMUYECKHE CBOMCTBA, CIIOCOOBI MOMyUEHHs): Tpe/esibHbIe (aJKaHbl U UKIOAIKAHBI),
HeTpeaebHbIC (AIKESHBI, AIKUHBI U aJIKAJUEHBI) U apOMATUYECKHUE YTIIEBOJIOPOJIbI, CIIUPTHI U (hEHOIBI,
KapOOHOBBIE  KUCJIOTBI M 3(UPHI, albJIeruJbl U KETOHbl, AaMHUHbBI W  aMHUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS. 3aJaHusl Ha COCTaBJICHUE YpPaBHEHUN XMMMUYECKHUX DPEAKIUH C
Y4aCTHEM OPIaHMYECKUX BEIIECTB HA OCHOBAHMH MX COCTaBa U CTPOEHUS

CocraBieHue cxeM peakiuuid (B TOM 4YHCIE TO TMPEUIOKEHHBIM LENOYKaM MpeBpalleHHi),
XapaKTepU3yIOIINX XUMUYECKHE CBOMCTBA OPTaHWYECKUX COEIMHEHUH OTAENBHBIX KJIACCOB, CIIOCOOBI
UX TIOJly4eHMs W Ha3BaHUE OPraHWYECKUX COCAMHEHMM 110 TPUBHAIBHOM WM MEXAYHAapOIHOU
CUCTEMAaTUYECKOM HOMEHKJIAType.
PemreHne 1pakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUYECKUX 3aJaHMM HAa CBOWCTBA OPraHUYECKHUX
COEIMHEHMI OTIEJIbHBIX KJIACCOB

JIaGopartopHas pabota “IIpeBpalieHust OpraHMYeCKUX BEILECTB IPH HarpeBaHUU".
[Tonyuenue sTuneHa U U3y4eHue ero cBOMCcTB. MoaenupoBaHue MOJIEKYJI U XUMUYECKUX MTPEBpaALICHUI

OK 07
IIK 1.1.-1.6.,
IIK 2.1.-2.3.
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Ha IpUMEPE 5TaHa, DTUJIICHA, alICTUJICHA U JP.

Tema 4.3. OcHoBHOe cogepkaHue OK 01, OK
Nnentuduxanuys 02, OK 04,
OPTraHUYECKHX TeopeTnueckoe o0yueHue OK 07
BEIIIECTB, UX IIK 1.1.-1.6.,
B ——— buooprannueckue coenuHeHus. llpumenenue u Ouonoruueckas poib yriaeBoaoB. OKucieHue K 2.1.-2.3.
[IpUMEHEHHE B VIJICBOJIOB — WCTOYHUK OJHEPTHH JKUBBIX oOpraHm3MoB. OOIacTH TNPUMEHEHHUS aMHHOKHCIIOT.
GLITOBOIL I [IpeBpamienust OenKOB MHIMU B OpratusMe. buonoruueckue (I)yHKLII/II/IV OenkoB. buomornyeckue
IPOH3BOICTBEHHOI GyHKIUH )KUPOB. PoJIb oprannueckoil XMMUY B PEIISHUH MPOOJIeM MUIIEBON 0€301acHOCTH
ACATCITLHOCTH Ponp opranuueckoil XUMUM B pelIEHWU MpoOJIeM SHEpPreTHuyeckod Oe30MacHOCTH, B Pa3BUTHUU
HeJoseka MEWIIMHBI, CO3JaHUH HOBBIX MAaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTHH (aJIbTEPHATUBHBIC UCTOYHUKU

sHepruu). OnacHOCTh BO3JCHCTBUS HA KUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIBHBIX KJIACCOB

(YyrineBoJopobl, CHUPTHL, (EHOJNbI, XJIOPOPTaHHMYECKUE IMPOU3BOAHBIC, albACTHIB U Jp.), CMBICI

MoKa3aTesst MPeIeIbHO JOMYCTUMON KOHIICHTPAIIUU

JlabopaTopHbIe 3aHATHSA

JlaboparopHast pabota: “UneHTH(UKAINS OPraHUISCKUX COSTMHEHUN OTICIBHBIX KIIACCOB™

WNnentudukanus opraHMueCKUX COeIMHEHUN OT/IENbHBIX KJIaccOB (Ha MpUMepe aabAEeTUAO0B, Kpaxmana,

YKCYCHOW KHCIIOTBI, OETKOB W T.I.) C HCIOJb30BaHUEM WX (PU3NKO-XUMHUYCCKUX CBOWCTB U

XapaKTepHBIX KadeCTBEHHBIX peakuuid. JleHarypauus Oenka mnpu HarpeBaHud. L[BeTHble peakuuu

0enkoB. BO3HUKHOBEHHE aHAJIUTHYECKOIO CHUTHala C TOYKM 3PEHHUS XMMHMUYECKHUX IPOILIECCOB MpHU

MPOTEKaHUU KaYeCTBEHHON PEeaKINH, MO3BOJISIFOIICH UACHTH(PHUIIMPOBATH MPEAIOKEHHBIE OPraHUYEeCKIe

BElIeCTBa
Pa3znen 5. KuHeTn4yeckune v TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XMMUYECKUX PeaKIuii-
CxopocTb OcHoBHOe coJep:kaHue OK 01, OK
XUMHYISCKHX 02, OK 04,
peaKIuii. OK 07
XuMudeckoe JlaGopaTopHbIe 3aHATHSI IIK 1.1.-1.6.,
paBHOBECHE IIK 2.1.-2.3.

CKopocTh peakiuu, €€ 3aBUCUMOCTbh OT Pa3lIMYHBIX (PaKTOPOB: NMPUPOAbl PEarupyrolux BEIIECTB,
KOHLEHTPAllUM pEarupyroomux BEUIECTB, TEMIEpPaTypbl M IUIOLIAJNM PEAaKLIHOHHOW ITOBEPXHOCTH.
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TennoBbie 3¢ GEKTh XUMUYECKUX peakUid. DK30- U SHIOTEPMUUYECKHE, PEAKLIUH.

OOpatumocTh peakuuidl. XMMHUYECKOE PAaBHOBECHUE U €ro CMELIEHHE MOJ JEHCTBUEM pa3IMYHBIX
(akTOpOB (KOHIEHTpAlLMsl peareHTOB UM MPOJLYyKTOB peaKkIiH, JaBIeHUe, TeMIIEpaTypa) A CO31aHus
ONTHMAaJbHBIX YCIOBUN MPOTEKAaHUs XUMHUYECKUX npoueccoB. [Ipunnun Jle [laTense

Pemienne npakTHKO-OPMEHTUPOBAHHBIX 3aJaHUN Ha aHauU3 (aKTOPOB, BIHUAIOLIMX Ha H3MEHEHUE
CKOpPOCTH XMMHUYECKON pEeaKiyy, B T.4. C MO3UIHUNA SKOJIOTUYECKH 1eTIeCO00Pa3HOTO MOBEICHHS B OBITY
U TPYZAOBOH IEATENBHOCTH B LIEJISX COXPAHEHUS CBOETO 3I0POBbs U OKPYKAIOIIEH IPUPOIHON CPENBI.
PemeHne mnpakTHKO-OPUMEHTUPOBAHHBIX 3aJaHuM Ha IpuMeHeHue npuHuuna Jle-Illatense s
HaXOXXJCHHUs HAINpaBJICHUs CMEIIEHHs pPaBHOBECHS XHWMHYECKOM peakuuu M aHanu3 (aKkTopos,
BIIMSIOIIMX HA CMELIEHUE XUMUYECKOTO PABHOBECUS

Pa3znea 6. PacTBOpbI 10
Tema 6.1. OcHoBHOe coaep:kaHue 2
ITonstHe 0 OK 01, OK
pacTBopax Teopernueckoe o0yuenue 2 02, OK 04,
OK 07 IIK
PactBopenne kak ¢usnko-xumuyeckuil mnpouecc. PactBopbl. CrnocoObl MPUTOTOBICHHUS PacTBOPOB. 1.1.-1.6.. TIK
PactBopuMocTs. MaccoBass 1018 pacTBOpeHHOro BemiecTBa. (CMbICH TOKasaTels MPEAeIbHO 2.1._2.3.’
JOTTYCTUMOMN KOHIIEHTPAIMH U €r0 UCIIOJIb30BaHUE B OLIEHKE SKOJIOIMUECKON 0e3011aCHOCTH.
[IpaBuia 5KOJIOTMYECKH IEIeCO0OPa3HOrO MOBEJACHHUS B OBITY M TPYJOBOH JEATEIBHOCTH B LEJSIX
COXPAHEHUSI CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOTHON CpPEJbl; OMACHOCTh BO3JICHCTBHS Ha JKUBBIE
OpraHMU3MBbI ONPEEIICHHBIX BEIIECTB.
Pemennie npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI HAa PAaCTBOPHI, UCIIOJIb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOe coep:kaHue 8 OK 01, OK
HccnenoBanue 02, OK 04,
CBOMCTB JlabopaTopHble 3aHATHS 8 OK 07 IIK
pacTBOPOB 1.1.-1.6., IIK
JIaGoparophas pabota «IIpurotoBiaeHue pacTBOPOBY. 2.1.2.3.

[IpuroTtoBneHue pacTBOPOB 3aJJlaHHON (MaccoBoil, %) KOHLIEHTpalUU (C MIPAKTUKO-OPUEHTUPOBAHHBIMHU
BOIPOCAMH) U OIPEeNIEHHE CPEIbl BOIHBIX PACTBOPOB.
Pemenne 3a1a4 Ha MPUTOTOBIICHUE PACTBOPOB
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IIpodeccnonanbHO-0pHeHTHPOBAHHOE COepPKaHUeE (CoAep:KaHUe MPUKJIATHOTO MO/TYJIs)

Paspnen 7. Xumus B ObITY M IPOM3BOACTBEHHOM AeATEJIbHOCTH YeJI0BeKa 4 OK 01, OK
02, OK 04,

Xumus B ObiTy 1 |OCHOBHOE cOflepKaHHe 4 OK 07 IIK
MIPOU3BOACTBEHHOMN 1.1.-1.6., IIK
NesTeNbHOCTH Teoperuueckoe o0yueHue 2 2.1.2.3
4eJI0BEKa . . .

Hogeiimme nocTnkeHnss XUMUYECKONW HAyKH M XUMUYECKOM TexHonoruu. Pons xuMuu B obecriedueHun

9KOJIOTUYECKON, SHEPTETUUECKON U THUIIEBOM 0€30MacHOCTH, pa3BUTHU MeIUIIMHEL. [IpaBuia noucka u

aHanmM3a XUMHYECKOW HHGQOpMAnMM W3 pa3IMYHBIX HCTOYHMKOB (Hay4yHas M ydeOHO-HayyHas

JTUTEpaTypa, CpeaCcTBa MaccoBoM nHpopmaIuu, ceTh MTHTEpHET)

IIpakTH4yeckue 3aHATUHA 2

[Touck ¥ aHanM3 KEMCOB O MPUMEHEHHM XWMHUYECKHX BEIIECTB M TEXHOJOTHUH C y4deToM Oymyuiei

npodeccHOHaNbHOM ~ NEATEIbHOCTH MO  TEeMaM:  BaKHEWIIME  CTPOUTEIbHBIE  MaTepHalbl,

KOHCTPYKLIMOHHBIE ~MaTe€pHallbl, KpackW, CTEKJIO, KepaMuKa, MaTepuanbl s 3JICKTPOHUKH,

HaHOMaTepHuasbl, TEKCTWJIbHbIE BOJIOKHA, HCTOYHMKM DSHEPrUM, OPraHUYECKHE W MUHEpaIbHbIC

y100peHus, IEKapCTBEHHbIE BEIIECTBA, OBITOBAsT XUMHUSI.

3amuTa: [IpeacraBienue pe3yabTaToB pelIeHus: KeHCoB B popMe MHUHH-IOKIIAJIa C Ipe3eHTaIe

IIpoMe:xxyTo4YHas aTTecTAlUA 1O AUCHUILIMHE TU(epeHIMPOBAHHBIN 3a4eT 2

Bcero 78
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3. YcaoBus peaau3zanuy nNporpamMmMsbl 001eo0pa3oBaTe/ibHOM AU CHUIITHHBI
3.1. TpeOoBaHus1 K MATEPHAJbHO-TEXHHYECKOMY 00eCIeYCHHIO

Jns peanuzanuu y4eOHOM AMCHUIUIMHBI «XUMHS» OOOpPYJOBaH KOMIIBIOTEPHBIA Kilacc,
00OpYIOBaHHBIH TEPCOHAILHBIMH KOMIIBIOTEpAMH Ui OOYYaroIIUXCs M MpernojaBaTels, ¢
YCTaHOBJICHHON Ha HUX CETeBOM Bepcuei «BupryanbHas naboparopus. XuMus»

TexHuueckue cpeactBa oOyueHHUs: MEPCOHANbHBIE KOMIIBIOTEPHI C YCTAaHOBJIEHHOM Ha HUX

nporpamMmoii «BuptyanpHas nadopatopus. XuMus».
VYuebHoe HarmsinHOe Tmocobne «BupryanmpHas smaboparopus. XUMHS» TpEIHA3HAYCHO IS
BBIMOJIHEHUST  JIAOOPAaTOPHBIX pabOT CTyAEHTaMM Ha Y4YeOHbIX 3aHATUAX, a TaKxkKe JUId
CaMOCTOSITENIbHON paboThl. Y4ueOHoe mocobue mpeacTaBisieT co00il KOMIUIEKT Jab0paToOpHbIX paboT
(6onee 22-x). B pamkax kaxoil 1abopaTopHOoi pabOThl MPETyCMOTPEHO BHIMIOTHEHHUE OMBITOB (OT 2-
X mo 10 mis xaxnaod paboOThI), TECTUPOBAHWE HA 3HAHME TEXHUKH OE€30MacHOCTH, HMTOTOBOE
TECTUPOBAHUE.

3.2. PexomeHnayemasi iuTepaTrypa
OcHoBHas nuTeparypa:
1. T'abpuensn O.C. Xumus. 10 knacc. ba3oBblii ypoBeHb: yueOHUK.- 2-€ U3, CTEPEOTUIl. — M.:
Hpoda, 2021. — 191 c.
2. Tabpuensu O.C. Xumus. 11 knacc. ba3oBblil ypoBeHb: yueOHUK.- 2-€ U3[., CTepEeoTHIl. — M.:
Hpoda, 2021. — 223 c.

JlononHUTENBHAS IUTEPATYpA:

1. ®anees I'.H. Xumus: yaeonuk s CITO FO.A JleGenes u ap.; mox. pen. I.H. ®aneesa.- M.:
FOpaiir, 2020r.-238c. https://urait.r

2. ®anees ['.H. Xumus: 3amaunuk: yueonoe mocodbue st CIIO / FO.A.JlebeneB u ap.; mop.
pen. I.H. ®aneesa.- M.: FOpaiit, 2019r.-238c. https://urait.r

HNuTepHeT-pecypcebl:
www.hemi.wallst.ru (O0pa3oBaTeabHbBIA CANT A IKOIbHUKOB « XHUMUSDY).
www.chem.msu.su (DyexTpoHHas OMOIMOTEKA 110 XUMHH).
www. enauki. ru (MHTepHET-H3JaHKe I yuuTenaeh « EcTecTBEHHBIE HAYKI).
www. hvsh. ru (kypHan «XHUMHS B IIIKOJIED).
www. hij. ru (kypHai «XuMHUS ¥ KUZHB)

4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUSI OBIIIEOBPA3OBATEJILHON
JANCHUIIINHBI

KoHTponb u oneHka pe3ynbTaToB 00y4YeHHsI OCYLIECTBIIETCS MPENojiaBaTelIeM B Ipolecce
MIPOBEJICHUS NIPAKTHUECKUX 3aHATUN U JTa0OpaTOPHBIX PabOT, TECTUPOBAHUS, a TAKKE BBIOJHEHUS
00ydJaromUMUCsT WHIWBHIYAbHBIX 3aJaHU, MPOEKTOB, WCCICAOBAHUN. Pe3yibraTel 0O0y4YeHHS
OTIPEAETSAIOT, YTO O0OydYaromuecs JOKHBI 3HATh, MOHUMATh U JEMOHCTPUPOBATH MO 3aBEPIICHUU
W3YUYEHUS TUCIUTITUHBI.

Jns GopmupoBaHUs, KOHTPOJS U OIEHKH Pe3yJbTaTOB OCBOCHHUSA Y4E€OHOW TUCIUILIMHBI
HCIIOJIL3YETCS CHCTEMa OICHOYHBIX MEpPONPUATHN, TPEICTABISIONIas COO0H KOMIUIEKC Y4YeOHBIX
MEPOIPHATHIA, COTIACOBAHHBIX C pe3yJbTaTamMu 00ydeHus u chopmynupoBaHHbIX ¢ yueTrom OI'OC
COO (mpeametHbie pe3yabTaThl o guciumuinie) u I'OC CIIO.
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Tunol oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrat 0o0yueHust N
MeponpusTHI
I | OcHoBHOe conep:kaHue
1 Paspnen 1. OcHoOBBI Popwymposats
0a3oBble MOHATHS U
CTPOEHUsI BellecTBa
3aKOHbI XMMHH
1.1 | OK 01, |Crpoenue atomoB CocraBisath xummnueckue | «CTpoeHHE aTOMOB XUMHUUYECKUX
OK 02, |XMMHYECKHX JIEMEHTOB |(HOPMYJIbI COSTUHEHUN B |3JIEMEHTOB M IMPUPOJIa
OK 04, |u npupoaa XUMHUUYECKOU |COOTBETCTBUU CO XUMHYECKOU CBS3U.
OK 07  |cBsa3u CTENEHbIO OKUCIICHUS 3ajaun Ha COCTABIICHHE
XUMHYECKHX JJIEMEHTOB, |XHUMHUYECKUX (opmym
UCXO/s U3 BAJIGHTHOCTU U |/IBYXaTOMHBIX COETUHEHHI
AJIEKTPOOTPHUIIATEITHFHOCTH |(OKCHUIOB, CYJIb()HIOB, TUAPUIIOB
U T.IL.).
3ajaHus Ha UCTIOJIb30BaHUE
XUMHYECKON CUMBOJIUKU U
Ha3BAHUU COECIMHEHUN 11O
HOMEHKJIaType MEXTyHAPOIHOTO
COI03a TEOPETUYECKOU U
NPUKIIATHOW XUMHH U
TPUBUAIBLHBIX Ha3BaHUN TSI
COCTaBJICHUS] XUMUYECKUX
(hopMyJT TBYXaTOMHBIX
COEIMHEHMH (OKCUIOB,
Cynb(UI0B, THIAPUIOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
COCIMHEHHM OTEJIbHBIX KJIACCOB
1.2 | OK 01, |[lepmoamueckuii 3akoH 1| XapaKTepu3oBaTh «Metannuyeckue /
OK 02, |rabmuna .11 XHUMHYECKHE DJIEMEHTHl B |[HEMETaJINYECKHUE CBOMCTBA,
OK 04, |Menneneena COOTBETCTBUH C UX 3JEKTPOOTPULATENBHOCTD U
OK 07 IIOJIOXKEHUEM B CPOJCTBO K JJIEKTPOHY

NEPUOINYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
J.1. Menneneena

XHMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX JIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHNUEM B
IIEPUOUYECKON CUCTEME
XUMHUYECKHX djiemeHToB ..
MeHnpaeneeBay.

[IpakTHueckue 3agaHus Ha
YCTaHOBJICHUE CBSI3U MEXKILY
CTPOEHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB U NIEPUOAUYECKUM
H3MEHEHHEM CBOMCTB
XHUMHUYECKHUX AJIEMEHTOB U UX
COCTMHEHUN B COOTBETCTBHUH C
nonoxxenueM [lepuonnueckon
CHCTEME.
[IpakTUKO-OpUEHTHPOBAHHBIE
TEOPETUYECKHUE 3alaHus Ha
XapaKTePU3aLUI0 XUMHUYECKUX
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Tunol oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrat 0o0yueHust N
MeponpusTHil

371eMeHTOB: «MeTammndyeckue /
HEMETaJNIMISCKUE CBOMCTRA,
3NEKTPOOTPHUIATETLHOCTD U
CPOJICTBO K 3JEKTPOHY
XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBUE C X 3JIEKTPOHHBIM
CTPOEHHEM U MOJIOKEHUEM B
MIEPUOUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
J.1. MenaeaeeBay

2 Pasnen 2. Xumuueckue XapakTepu3oBaTh THIIBI Kountpoabnas padora

T xuMu4deckux peakuuii  [«CTpoeHue BemecTsa u
XHMHUYeCKHe PeaKkmum)
2.1 | OK 01, |Tumel XuMHUYEeCKHX CocTaBisiTh peakiuu 3amaun Ha COCTABJICHUE
OK 02, |peaxuuit COCIMHEHMUS, PA3JIOKEHUS, | ypaBHEHUHN peaKIuii:
OK 04, oOMeHa, 3aMelleHus, — COCIMHEHUSI, 3aMEIICHU,
OK 07 OKHUCJIUTENILHO- pa3noxKeHus, 0OMeHa,
BOCCTAaHOBUTEJIbHbBIE — OKHCIIUTEJIBHO-
peakiumn BOCCTAaHOBUTEJIBHBIX PEAKIIU C
UCIOJIb30BAaHUEM METOAA
3JIEKTPOHHOTO OanaHca.
3ama4yn Ha pacyeT Macchl
BEIIECTBA WM 00bEMa
ra3oB 110 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce Wih 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
peaKLUK BELIECTB; PACUETHI
Macchl (00bEMa, KOJIMYEeCTBA
BELIECTBA) IPOAYKTOB PEAKIIH,
€CJIM OJIHO U3 BEILIECTB UMEET
puMecHu
2.2 DIIEeKTPOTUTHYECKAS CocTaBnATh ypaBHEHUS 3amaHusi Ha COCTaBIICHUE
JUCCOLIMAIMS U HOHHBIM |XUMHYECKHUX PEaKIHH MOJIEKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOTO OOMEHa C peakuuii ¢ yyacTueM KUCJoT,
y4acTUEM OCHOBaHMUH U COJIEH,
HEOPTaHWYECKUX BEIIECTB |yCTAHOBIICHUE U3MEHEHUS
KHCJIIOTHOCTH CPE/IbI
JlabopaTtopHas padota "Tumsr
XUMUYECKHUX peakuui”

3 Pa3nea 3. Ctpoenue u |HccaenoBats crpoenue u|Konrpoabnas padora
CBOMCTBA CBOMCTBA «CBOMCTBa HEOPTAHUYECKUX
HEOPraHU4eCcKHX HEOPraHu4eCcKuX BelleCTB»

BellleCTB BellecTB
3.1 | OK 01, |Knaccudukanus, Knaccudpumuponatsb Tect «HomeHKkI1aTypa 1 Ha3BaHUE
OK 02, |HoMeHKIaTypa u HEOPraHUYEeCKHe HEOPraHWYECKUX BEIIECTB UCXOS
OK 04, |ctpoenue BEIIIECTBA B COOTBETCTBUHU |U3 UX XUMHUUYECKON (POPMYIIBI HITH
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Tunol oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrat 0o0yueHust N
MeponpusTHI
OK 07 |HeopraHnyeckux C UX CTPOCHUEM COCTaBJICHUE XUMUYECKOMN
IIK 1.1- |BemecTB (bopMyIIBI HICXOS U3 Ha3BaHUS
1.4, BEIIECTBA 110 MEKTYHAPOIHOMN
2.1-2.5, WJIY TPUBUAJIBHOU
3.1- HOMEHKJIaType».
32.4.1. 3aiaun HA pacyeT MacCOBOM J0THU
-4.4. (Macchl) XUMUYECKOTO AJIEMEHTa
(coenuHeHUsT) B MOJIEKYJIE
(cmecn).
IIpaxkTrueckue 3agaHus 10
KJ1accupuKaluy, HOMEHKIAType U
XUMHAYECKHM (hopMyIIam
HEOpPraHMYECKUX BEILEeCTB
Pa3IMYHBIX KJIACCOB.
[IpakTrueckue 3agaHus Ha
ONPEACIICHUE XUMUUYECKON
AKTUBHOCTH BEILECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBSI3M U TUIA KPUCTAJUINYECKOM
peleTku
3.2 | OK 01, |Pusuko-xuMHYECKHE YcraHaBInBaTh Tect «Oco0EHHOCTH XUMHYECKHAX
OK 02, |cBoiicTBa 3aBUCHUMOCTH (PU3UKO- CBOMCTB OKCHJIOB, KHCIIOT,
OK 04, |HeopraHm4ecKux XUMHUYECKHUX CBOMCTB OCHOBaHUH, aM(pOTEPHBIX
OK 07 |BewecTs HEOPTraHWYECKUX BELIECTB |THAPOKCUIIOB U COJIEI».
IIK 1.1- OT CTPOCHMS aTOMOB U 3agaHus Ha COCTaBJICHUE
1.4, MOJIEKYJI, @ TAK)KE TUNIA | yPaBHEHUH XMMHYECKUX pEaKIUi
2.1-2.5, KPUCTAJIIMYECKON C Y4acTHEM IPOCTHIX U CIOKHBIX
3.1- pelIeTKH HEOPraHUYECKUX BEILECTB!
3.2.4.1. OKCHUJIOB METAJIJIOB, HEMETAJIJIOB U
-4.4. aM(OTEPHBIX JIEMEHTOB;
HEOpPraHUYECKUX KUCIIOT,
OCHOBaHUU 1 aM(pOTEPHBIX
THJIPOKCHUI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPHU3YIOLIUX UX
CBOICTBa U CLIOCOOBI IOJTYUYEHUSI.
[IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a/laHus Ha
CBOMCTBA U MOJyYEHUE
HEOpPraHMYECKUX BEILECTB
3.3 | OK 01, |Unentuduxanus Uccnenosath [IpakTHKO-OpUEHTHPOBAHHBIE
OK 02, |HeopraHuyecKux KAUECTBEHHBIC PEAKLIMM  |33J1aHUs [10 COCTABJICHUIO
OK 04, |[BemiecTB HEOPraHWYECKUX BEHIECTB |XUMHUYECKUX PEAKIUN C y4aCTUEM
OK 07 HEOpPraHUYECKUX BEIIECTB,

UCTIOJIB3YEMBIX ISl KX
unenrudukanumn.Jlaboparopuas
pabora: “Unentudukanus
HEOPraHUYeCKUX BEIeCTB”
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Tunol oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrat 0o0yueHust N
MeponpusTHI
4 Paznen 4. Crpoenne u |HUccaenoBarh crpoenue u|KoHTposbHas padora
CBOliCTBA cBoiicTBa oprannyeckux («CTpoeHune u cBOCTBA
OpPraHMYecKux BellecTB OpPraHn4yecKHX BellecTB
BeleCTB
4.1 | OK 01, |Knaccudukanus, Knaccudumupoarts 1. 3agaHus Ha COCTaBJICHUE
OK 02, |ctpoenue u OpraHMYECKHE BEUIECTBA B |HA3BaHUN OPTaHUYECKHUX
OK 04, |HomeHnkiatypa COOTBETCTBUU C UX COCIMHEHH MO TPUBUATIBLHOMN HIIN
OK 07 |opraHn4eckux BEHUIECTB |CTPOCHUEM MEXIYHAPOAHOU
IIK 1.1- CHCTEMaTUYECKOW HOMEHKIIATYpE.
1.4, 2. 3amaHusa Ha COCTaBJIECHHE
2.1-2.5, TMIOJIHBIX ¥ COKpAIIEHHBIX
3.1- CTPYKTYPHBIX (OpMYII
3.2.4.1. OpPraHUYECKUX BEILECTB
-4.4. OT/EJIBHBIX KJIaCCOB.
3. 3agauu Ha ompeieTieHNe
npocreieit GopmyIIbl
OpPraHUYECKOI MOJEKYJIbl, UCXOS
13 JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01, |CpoiicTBa Oprann4eckux |YcraHaBIuBaTh 1. 3ajanus Ha cocTaBJIEHHE
OK 02, |coenunenuii 3aBUCUMOCTH (hPU3HKO- YpaBHEHUN XUMUUYECKUX peaKInil
OK 04, XUMUYECKHUX CBOMCTB C y4acTHUEM OPraHUYECKHUX
OK 07 OpPraHMYECKUX BEUIECTB OT |BELECTB HA OCHOBAHUU UX
IK 1.1- CTPOEHUS MOJIEKYJI COCTaBa U CTPOCHHMUSL.
1.4, 2. 3amaHus Ha COCTaBJICHUE
2.1-2.5, YPAaBHEHUN XUMUYECKUX PEAKIUH,
3.1- WUTIOCTPUPYIOIINX XUMHYECKUE
3.2.4.1. CBOICTBaA C y4€TOM MEXaHU3MOB
-4.4. MIPOTEKAHUS JAHHBIX PEaKINil U
TEHETUYECKOM CBSI3HU
OpPraHMYECKUX BEILECTB Pa3HBIX
KJIACCOB.
3. PacueTHbIe 321244 11O
YPaBHEHUSM PEAKIUI C ydacTUEM
OpPraHMYECKUX BEIIECTB.
4. JlaboparopHas pabota
“IIpeBpatiieHUs OPraHMYECKUX
BELIECTB [IpU HarpeBaHuu"
4.3 | OK 01, |Wnentuduxamms HccnenoBath 1.IIpakTHKO-OpHEHTHPOBAHHBIE
OK 02, |opraHnuyeckux BEIECTB, |KAUECTBEHHBIE PEAKIIUU  |3aJaHUs IO COCTABIEHUIO
OK 04, |ux 3HaueHue u OPraHUYeCKUX XUMHUYECKHUX PEAKIUN C y4aCTHEM
OK 07 |mpumeHeHHE B OBITOBOW |COEIMHEHUHN OTIAENBHBIX |OPraHUYECKUX BEIIECTB, B T.4.
IIK 1.1- |1 mpon3BOACTBEHHON KJIaCCOB HCIIOJIb3YEMBIX I UX
1.4, JIeATETbHOCTH YelI0OBEKa uaeHTuuKauu B ObITY U
2.1-2.5, TPOMBIIIIEHHOCTH.
3.1- 2.JIaGopatopHas pabora:
3.2.4.1. “Unentuduxaryisi opraHn4ecKux
-4.4. COEIMHEHUI OTIENbHBIX KJIACCOB™
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Tunol oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrat 0o0yueHust N
MeponpusTHI
5 Paspea S. XapakTepu3oBaTh
Kunernueckue n BJIMSIHAE PA3JIHYHBIX
TepMOAUHAMMYECKHE |(PaKTOPOB Ha
3aKOHOMEPHOCTH PaBHOBeECHE U CKOPOCTh
NPOTEeKAHUS XHMHUYECKHX peakuuii
XHMHUYECKHX peakuui
5 OK 01, |Ckopoctb xumuyeckux |XapakTepu3oBaTh [IpakTUKO-OpUEHTHPOBAHHBIE
OK 02, |peakiuil. XUMUYECKOE |BIUSHHE KOHLUECHTPALIMU  |TEOPETUUYECKHUE 3a/IaHUS Ha
OK 04, |paBHOBecue pearupyroInX BEIIEeCTB U |aHAIHU3 (PAKTOPOB, BIUSIONIUX HA
OK 07 TeMIepaTypbl Ha CKOPOCTh [M3BMEHEHHUE CKOPOCTH XMMHUYECKOM
IIK 1.1- XUMHYECKUX PEAKIUI peakuuu. [Ipaktuko-
1.4, XapakTepus3oBaTh OpUEHTUPOBAHHBIC 3a/IJaHUS Ha
2.1-2.5, BIIUSIHUE U3MEHEHUS IIpUMeHeHue npuHuuna Jle-
3.1- KOHIIeHTpaluu Bemects, |lllaTenbe ans HaxoxaeHUs
3.2.4.1. peakuuu cpeasl u HaIPaBJICHUS CMEIIECHUS
-4.4. TEMIIEpaTyphl Ha PaBHOBECHS] XUMUYECKOW peaKkIun
CMEIICHNE XUMHUYECKOTO |¢ aHanu3 (aKTOPOB, BIUSIOIINX
paBHOBECHSI Ha CMEIEHUE XUMUYECKOTO
paBHOBECHs
6 HccnenoBarb HCTUHHBIE
Pa3nes 6. PacTBopsl  |pacTBOPBI € 32IaHHBIMH
XapaKkTepUuCTUKAMH
6.1 | OK 01, |IlonsTue o pactBopax |Pa3nuyaTh HCTUHHBIC 1. 3amaun Ha NPUTOTOBJICHUE
OK 02, pacTBOpBI pacTBOpOB.
OK 04, 2. IIpakTUKO-OpUEHTUPOBAHHBIC
OK 07 pacueTHbIe 3a/1aHus Ha
I[IK 1.1- JIMCTIEPCHBIE CUCTEMBI,
1.4, UCIIOJIb3yEMbIE B OBITOBOW U
2.1-2.5, MIPOU3BOJICTBEHHOMU JIEATEIILHOCTH
3.1- YeJIoBeKa
3.2.4.1.
-4.4.
6.2 | OK 01, |HUccnenoBanue coiictB |HccnenoBaTs Ghusuko- JlaGopaTopHas pabota
OK 02, |pactBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPoB”
OK 04, WCTUHHBIX PaCTBOPOB
OK 07
IK 1.1-
1.4,
2.1-2.5,
3.1-
3.2.4.1.
-4.4.
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Tunol oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrat 0o0yueHust N
MeponpusTHI

II | IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COAEP:KaHMeE (COAePKAHUE TPUKJIIATHOTO MOXYJISA)

7 Pa3zgen 7. OueHnuBaTh NocCJaeACTBYSA |3amuTa Keica (¢ yueToM
Xumus B ObITY U OBITOBOI U Oyayuieil npogeccuoHaIbHOM
NPOU3BOJACTBEHHOM MPOU3BOJACTBEHHOM J1esITeJIbHOCTH)
AeATeJIbHOCTH JeATEJIbHOCTH Y€eJ0BEKA
YyeJI0BeKa C MO3MIUI

3KO0JOrHYEeCKOH
0€e30macHOCTH

OK 01,
OK 02,
OK 04,
OK 07
TK 1.1-
1.4,

2.1-2.5,
3.1-

3.2.4.1.

Xumus B OBbITY U
MPOU3BOACTBEHHOMN
NeSITeTbHOCTH YeJIOBEKa

O11eHUBATh TTOCJIEACTBHS
OBITOBOH U
MIPOU3BOJICTBEHHOU
JIeSITEILHOCTH YEI0BEKA C
MO3UIIUH SKOJIOTHYECKOM
0e30macHOCTH

Ketic (¢ yuerom Oyaymieit
npo¢eCcCuOHATBHON
NeSITeIbHOCTH)
Bo3MoKHbBIE TEMBI KEHCOB:
1. ITorennenue kIMMaTa u
BBICBOOOXKIEHHE Ta30BBIX
THIPATOB CO JIHA OKEaHa.
2. byaymue mMatepuaitbl 11t
aBua-, MalINHO- U
MPUOOPOCTPOCHUS.

3. HoBsie maTepuaisl ass
COJIHEUHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
PacTUTENFHBIX MPETapaToB
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