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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN IMTPOI'PAMMBI OBIIIEOBPA-
30BATEJIBHOI'O ITPEAMETA «XUMMUS»

1.1. MecTo npeaMera B CTPYKTYpe OCHOBHOM npodeccnoHaJIbLHOI 00pa3oBa-
TeJbLHOI MPOrpaMMbl

O011e00pa3oBaTENBHBINA MTPEAMET « XUMHUSD SBISIETCS 00s13aTEIHLHOM YacThIO 00-
11eo0pa30BaTeIbHOrO HUKIAa 00pa3oBaTEIbHON porpammel B cooTBeTcTBHH ¢ PI'OC
CIIO no 35.01.23 Xo3zsiika (1H) ycaabObl.

1.2. Heau n muiaHupyeMble pe3yJbTaThl OCBOCHHS NMpPeAMeTa

1.2.1. lean 1 3a71a4n npeamMera

dopMUpOBaHUE Y CTYACHTOB MPEICTABICHUS O XUMHUYECKOW COCTaBIIAIONICH ec-
TECTBEHHO-HAY4YHOU KapTUHBI MUpPA KaK OCHOBBI IPUHSATUS PEUICHUM B )KU3HECHHBIX U
IPOU3BOJICTBEHHBIX CUTYAIIMSIX, OTBETCTBEHHOI'O MTOBEJAEHUS B IPUPOTHON cpee.

3agaum npeamera:

1) copmupoBaTh NOHMMAaHKE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMUYECKUX IPO-
LIECCOB U SIBJICHUI B OKPYKAIOLIECH cpefie, LIEIOCTHOW HAyYHOM KapTUHBI MUpa, B3au-
MOCBSI3M U B3aHMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIIATH (POPMYJIbI HEOPraHUUECKUX M OPTaHMYECKUX Be-
IIECTB, YPABHEHUSI XUMHUUYECKUX PEAKLUN, OOBACHATh UX CMBICI, UHTEPIPETUPOBATH
pe3yabTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) copMupoBaTh HABBIKK MPOBEACHHS MPOCTEUIINX XUMUYECKUX IKCIIEPUMEH-
TaJbHBIX MCCJIEIOBAaHUMN C COOJIOICHUEM MPaBUil 0€30MaCHOI0 OOPAILCHHS C BEIIECT-
BaMH U TaOOPATOPHBIM 000PYAOBaHUEM;

4) pa3BUTh YMEHHUS HCIOJb30BaTh WHOOPMAIMI0O XMMHUYECKOTO XapakTepa u3
pPa3JIMYHBIX UCTOYHHUKOB;

5) chopmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEICTBHUS CBOCH NEATEIbHOCTH U
XUMHUYECKUX TPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MIPOILIECCOB;

6) chopmMupoBaTh MOHMMAHHWE 3HAYMMOCTU JOCTHXKEHMM XMMHUYECKOW HAyKu U
TEXHOJIOTUN JJIs1 pa3BUTHUS COL[MATBHOW U TPOU3BOACTBEHHOM cdep.



1.2.2. Ilnanupyemblie pe3yjbTaThl 0CBOECHHUS 001eo0pa3oBareabHOro npeamera B coorserctsuu ¢ ®I'OC CIIO u Ha

ocHoBe ®I'OC COO

Koxa u na- Ilnanupyemble pe3yabTaThl 0CBOCHHUS MpPeaMeTa

HMEHOBaHME

dopmupye-

MBIX KOMIIe- Oo0mue IIpeaMeTHbIe

TeHI UK

OK 1. ITo- B yacTu TPy10BOr0 BOCIMTAHMS: - BJIAJICTh CHUCTEMOM XMMHMUYECKMX 3HAHUW, KOTOpas BKIIIOYACT:
HUMATh CYIIl- | - TOTOBHOCTh K TPYJy, OCO3HAHHE IIEHHO- | OCHOBOIIOJIAral0IIUe MOHATHS (XUMHUYECKUM JIEMEHT, aTOM, dJIeK-
HOCTb M CO- | CTH MacTepPCTBa, TPYA0IIO0HE; TPOHHasi 000JI0YKa aroma, s-, p-, d-3JIeKTpOHHBIE OpOUTAIIA aTo-
AAJIBHYIO - TOTOBHOCTh K AKTHUBHOW JESITEIBHOCTH | MOB, HOH, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIATEIBLHOCTb,
3HAYMMOCTh | TEXHOJIOTHYECKOW M COILMAJIbHOW HAaIpaB- | CTENIEHb OKUCJICHHUS, XMMUYECKas CBsI3b, MOJIb, MOJIIpHAsl Macca,

cBoei Oyay-
el mpodec
CHUHU, TIPOSIB-
JIATh K HEH
YCTOMYMUBBIN
UHTEpEC.

JICHHOCTH, CIOCOOHOCTh HHUIIMUPOBATD,
IJIAHUPOBATh U CAMOCTOSITEIBLHO BBIMOJI-
HATH TaKYIO JIEATEIbHOCTH;

- UHTEpeC K pa3inuuHbiM chepam mpodec-
CHOHAJIBHOM JIEITEIbHOCTH,

OBjiaieHNe YHUBEPCAJbLHBIMU Y4eOHBI-
MM N03HABATEJIbHBIMHU JeHCTBUSMMU:

a) 0a3oBbIe JIOTHYECKHE AeiiCTBUA.

- CaMOCTOATENbHO (HOPMYyITUPOBATh U aK-
TyaJIu3UpOBaTh MPOOJIEMy, paccMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHaBJIWBAaTh CYIICCTBEHHBIM MpPU3HAK
WJIM OCHOBAHUS JUIsl CpaBHEHUsI, Ki1acCupu-
KaIli{ ¥ 0000IIICHHS,

- ONPEIETSATH LI IeSITEIHLHOCTH, 33/1aBaTh

MOJISIPHBIN OOBEM, YIJIEPOAHBINA CKENET, (PYHKIMOHAIbHAS TPYII-
na, pajuKai, U30MepHsl, U30MEPbI, TOMOJIOTUYECKHM PsJI, TOMOJIO-
I'Y, YIJIEBOJOPOJbI, KUCIOPOJ- U a30TCOAEPKAIINE COCTUHEHUS,
OMOJIOTMYECKH aKTUBHbIE BeulecTBa (YIJIEBOIBI, >KHUPBI, OEIKH),
MOHOMeEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHbBIE
COEJIMHEHHUS, KpUCTAUINYECKasi PElIeTKa, TUIbl XUMHUYECKUX pe-
aKUuui (OKHCIUTEIbHO-BOCCTAHOBUTEINIbHBIE, 3K30-U 3HIOTEPMHU-
YeCcKHe, peakiMii MOHHOIO OOMEHa), pacTBOP, 3JIEKTPOJIUTHI, He-
AIIEKTPOJIUTBI, SJIEKTPOJIMTUYECKAs JAMCCOLMALNS, OKHUCIIHTEND,
BOCCTAHOBUTENb, CKOPOCTb XMMHYECKOW pPEAKLIUH, XUMUYECKOE
PAaBHOBECHUE), TEOPUU U 3aKOHBI (TEOPHUSI XUMHYECKOTO CTPOECHUS
oprannueckux BemectB A.M. byrtinepoBa, Teopusi 3IEKTPOIUTH-
YECKOW IUccouManuu, nepuoandeckui 3akon .M. Menneneesa,
3aKOH COXpAHEHHUs Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUUN
A3BIK XUMUH, (PAKTOJOTUYECKHUE CBEACHUS O CBOMCTBAaX, COCTaBE,




napaMeTpbl U KPUTEPUU UX JOCTHKCHUS;
- BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPE-
Yusl B pacCMaTPUBAEMBbIX SIBJICHUSIX;

- BHOCHUTb KOPPEKTHUBBI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJbTATOB IIE-
JISIM, OIICHUBATh PUCKHU TOCIEICTBHUH Jes-
TEIIbHOCTH;

- pa3BUBaTh KpPEaTHBHOE MBIIJICHUE IIPU
pelIeHUH )KU3HEHHBIX MTPo0JIeM

0) 0a30BbIe HCCJIEI0BATEIbLCKHE JIeiCT-
BHSL:

- BIAJCTh HaBBIKAMU y4eOHO-
HCCIIEIOBATENIbCKON M TPOCKTHOM JesATeNb-
HOCTH, HaBbIKaMU pa3pelieHus mpooeM;

- BBISIBJISITh IPUYMHHO-CJIC/ICTBEHHBIE CBA3U
W aKTyaJu3upOBaTh 33/1ady, BbIJIBUTATh T'H-
MOTE3y €€ PEIICHUs, HAXOJIUTh APTYMEHTHI
JUI JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHMIA,
3a71aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHUS;
- QHAIM3UPOBATH MOJYUYCHHBIE B XOJE pe-
IIEHUST 3aJlaud  Pe3yJIbTaThl, KPUTUUYECKU
OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3M-
pOBaTh U3MEHEHUE B HOBBIX YCIIOBUSIX;

- YMETh NEPEHOCUTh 3HAHUSI B IIO3HABa-
TEJIbHYIO U MPAKTUYECKYI0 00JaCTH KU3HE-
JIESITCIIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MpeAMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIE UJICH, MPEIJIaraTh OpU-

MOJIYYCHUH M O€30TacHOM HMCIOJIb30BaHUHM BaXHEHIITMX HEOpra-
HUYECKUX U OPTaHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU Aesi-
TEJIbHOCTH YEJIOBEKA;

- YMETh BBISBJISATh XAapAaKTEPHbIE NMPU3HAKA U B3aUMOCBS3b U3Y-
YEHHBIX MOHATUM, MPUMEHSITh COOTBETCTBYIOUIME MOHATHS IIPHU
OMMCAHWUU CTPOCHUS U CBOWCTB HEOPTaHUYECKUX U OPTaHUYECKUX
BEILIECTB M WX NPEBPALICHUI; BBISBIATH B3aHUMOCBSA3b XUMHUYE-
CKMX 3HAaHUM C MOHSATUSAMH M MPEICTABICHUSIMU OPYTUX €CTECT-
BECHHOHAYYHBIX ITPEIMETOB;

- YMETh HCNOJIb30BaTh HAMMEHOBAHHUS XUMHYECKUX COCIUHECHHI
MEXIYHAPOIHOI0 COK03a TEOPETUUYECKOW U MPUKIAJTHON XUMUU U
TPUBHAJIbHBIC HA3BAHUSI BAXKHEUIINX BEIIECTB (THJICH, alleTUJICH,
rmiepuH, ¢eHomn, GopMaiabIAeTrua, YKCYyCHash KHUCJIOTa, TIUIUH,
yrapHbId ra3, yrjieKuCIbli ra3, aMMUaK, raiieHas U3BeCTb, HEra-
HIeHasi U3BECTh, MUTHhEBASI COJIa U JAPYTHX), COCTABIATH (POPMYIIbI
HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB, YPABHECHUS XUMUYE-
CKUX pEaKlUid, OOBICHATh UX CMBICH; MOJATBEPKAATh XapaKTep-
HbIC XMMUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMHU DKCIIE-
PUMEHTAMU U 3alIMCSIMUA YPABHEHUN XUMUUYECKUX PEAKLINM;

- YMETh YCTaHABJIMBATh NMPUHAJIEKHOCTh U3YUEHHBIX HEOPraHU-
YECKUX M OPraHUYECKHX BELIECTB K OIPENEIICHHBIM KJlacCaM U
rpynnamM COEIWHEHUN, XapaKTEePU30BaTh UX COCTAB U BaKHEUILINE
CBOMCTBA; ONPENENATh BUAbl XUMUUYECKUX CBsI3EH (KOBaJICHTHas,
WOHHAs, MeTaJUInyeckasi, BOAOPOAHAs), TUIbl KPUCTATUIMUYECKUX
pEIIETOK BEIIECTB; KIaCCU(DUIIMPOBATH XUMUUECKUE PEAKIINY;

- copMHpoOBaTh MPEACTABICHUSA: 0 XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KAPTUHBI MHUpPA, POJIU XUMHUHM B TO3HAHUHU
SBJICHUA TPUPOJABI, B (HOPMHUPOBAHUM MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKITMOHAIIbHOW TPAaMOTHOCTH, HEOOXOIUMOM ISt




TUHAIBHBIE TTOAXO0/IbI U PEIICHUS,
- CIIOCOOHOCTH UX UCITOJBL30BAHUS B [TO3HA-
BaTEJIbHOM U COLMAIBHOU MIPAKTUKE

pELIeHUs] TPAKTUYECKUX 3a]1ad M HKOJOTMYECKH OOOCHOBAHHOIO
OTHOUIEHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM CPEJIE;

- YMETh IPOBOJUTH PACUETHI M0 XUMHUUECKUM (opMysaM U ypaB-
HEHUSM XUMUYECKHX PEaKUUid C HCIOJIb30BAaHUEM (PUINYECKUX
BEJIMYMH, XapaKTepU3YIOIIHUX BEIIeCTBA C KOJUYECTBEHHOUN CTO-
POHBI: Macchl, 00beMa (HOpMaJibHbIEC YCIOBUS) ra30B, KOJIMYECTBA
BEIIIECTBA; HMCIOJIb30BaTh CHUCTEMHbIC XHMHUYECKHE 3HAHUS IS
MPUHATUSL PEIICHUI B KOHKPETHBIX >KU3HEHHBIX CUTYyalUsX, CBS-
3aHHBIX C BEIIECTBAMH U UX PUMEHEHUEM

OK 4. Ocy-
HIECTBIISATh
TIOVICK WH-
dbopmaruu,
HEO0OX0/1-
MOM 1151 3(-
(GheKTUBHOTO
BBITIOJTHCHHUS
npodeccuo-
HaJIbHBIX 3a-
nad.

B 00sacTM HEHHOCTH HAYYHOIrO IO3HAa-
HUSA:

- c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, CO-
OTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKH U OOIIECTBEHHOUN MpaKTH-
KM, OCHOBaHHOTO Ha JHUAJIOT€ KYJIbTYp,
CIIOCOOCTBYIOLIETO ~ OCO3HAHUIO  CBOETO
MecCTa B OJIUKYJIbTYPHOM MHUPE;

- COBEpPIICHCTBOBaHUE SI3bIKOBOM M YHUTa-
TEIBbCKON KYJIbTYpbl KaK CPEACTBA B3aHMO-
JNEUCTBUSL MEXKY JIOJbMU U TTO3HAHUS MHU-
pa;

- OCO3HAHWE [IEHHOCTH HAy4YHOW AesTelb-
HOCTH, TOTOBHOCTh OCYILIECTBJISITh MPOEKT-
HYI0O U HMCCJIEIOBATEIbCKYIO AESTEIbHOCTh
WHJMBUAYAJILHO U B TPYIIIIE;

OBJjiaieHNe YHUBEPCAJbLHBIMU Yy4eOHBI-
MHU MO3HABATEJIbHBIMU €CTBUSIMN:

B) padora ¢ uHpopmanueii:

- YMETh IUIAHUPOBATh U BBITIOJHATh XUMUYECKUN DIKCIEPUMEHT
(mpeBpallieHus: OPraHMYeCKUX BEIIECTB MPU HarpeBaHUU, MOTyYe-
HUE dTUJICHA U U3yYEHUE €T0 CBOMCTB, KAUeCTBCHHBIC PEaKIMH Ha
aNBJICTUBI, KpaxMaJj, YKCYCHYIO KHCIIOTY; JCHATyparus OCIKOB
IIPY HarpeBaHWH, IIBETHBIC PEAKIIMH OEITKOB; IPOBOIUTH PEAKITUN
HOHHOTO 0OMEHA, OMPEACIATh CPEAy BOJAHBIX PacTBOPOB, KA4eCT-
BCHHBIC peakIny Ha cyiabdar-, kapOoHAT- U XJOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS; peIiaTh SKCIICPUMEHTAIBHBIC 3a/1a4d 110 TeMaM
"Metauel" u "HemeTtamibl") B COOTBETCTBUM C MpaBUJIaMU TEX-
HUKH 0€30MacHOCTH TMpHU OOpalleHHH C BElIecTBaMH U Jlabopa-
TOPHBIM 000PYIOBAHUEM;




- BJIaJIETh HaBBIKAMH TMOJIy4YeHUs1 HHPOpMa-
MM U3 UCTOYHHKOB pPa3HbIX THUIIOB, CAMO-
CTOSITEJILHO OCYILIECTBIISITh MOUCK, AHAJIN3,
CUCTEMATU3ALMI0 U HWHTEPIPETAUUIO WH-
dbopmani  pa3UYHBIX BUJIOB U  (HoOpM
MIPEJCTABIICHHUS;

- OLEHHBATh JOCTOBEPHOCTb, JIETUTUM-
HOCTh MH(pOpPMAIIMH, €€ COOTBETCTBUE IMpa-
BOBBIM U MOPaJbHO-3TUYECKUM HOPMaM;

OK 5. Uc-
[0JIb30BAaTh
uH(popmanu-
OHHO-
KOMMYHHKa-
IIUOHHBIE
TE€XHOJIOTHH
B nipodec-
CHOHAJIbHOM
NesITeNIbHO-
CTH.

- cOpMHUPOBAHHOCTH MUPOBO33pPEHUS, CO-
OTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKH U OOIIECTBEHHOUN MpaKTH-
KM, OCHOBaHHOTO Ha JHUAJIOT€ KYJIbTYp,
CIIOCOOCTBYIOLIETO ~ OCO3HAHUIO  CBOETO
MeCTa B MOJIUKYJIbTYPHOM MHUPE;

- COBEPIICHCTBOBaHUE SI3bIKOBOM M YHUTa-
TEJbCKON KYJIBTYphl KaK CpPeJCTBa B3aUMO-
JNEUCTBUSL MEXY JIOJIbMU U TTO3HAHUS MHU-
pa;

- OCO3HAHWE [IEHHOCTH HAy4YHOW AesTelb-
HOCTH, TOTOBHOCTh OCYILIECTBJISITh MPOEKT-
HYI0O U HUCCJIEJOBATEIbCKYIO JESTEIbHOCTh
WHJMBUAYAIbHO U B TPYIIIIE;

OBjiaieHNe YHUBEPCAJbHBIMU Yy4eOHBI-
MM MO3HABATEJIbLHBIMU J€HCTBUSIMMN:

B) pabdora ¢ uHpopmanueii:

- Cco3/laBaTh TEKCThl B Pa3IUYHbIX (opma-
Tax C y4eTOM Ha3HaueHusi MHGOpMalUud U

IPEJICTaBIIATh PE3yNbTaThl XUMUYECKOT0 3KCIIEpUMEHTa B (hopme
3alliCU YpaBHEHUI COOTBETCTBYIOIIMX pPEAKIUN U (opMynupo-
BaTh BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

- YMETh aHaJU3UPOBATH XUMUYECKYIO HH(DOPMALUIO, TOIyYaeMYO
U3 Pa3HbIX MCTOYHUKOB (CPEICTB MaccoBOil MH(pOpMaluu, CETh
WuTepHeT u n1pyrue);

- BJIaJIETh OCHOBHBIMH METOJAMHU HAYYHOT'O MO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUN (HAOII0/IeHNE, W3MEpPEHUe, AIKCIEPUMEHT,
MOJICTUPOBAHUE);

- YMETh MPOBOJUTH PACUEThl 10 XUMUYECKUM (POpMyJIaM U ypaB-
HEHUSIM XHMUYECKUX pEeaKUud C HCIOIb30BaHUEM (PU3NYECKUX
BEJIMYMH, XAPAKTEPU3YIOIIHUX BEIIECTBA C KOJUYECTBEHHOU CTO-
POHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIOBHSI) Ta30B, KOJUYECTBA
BEILECTBA; MCIOJIb30BaTh CHCTEMHBIE XHMHUYECKHE 3HAHUS JUIS
INPUHATUS PELIEHUI B KOHKPETHBIX JKU3HEHHBIX CUTYyalUsX, CBS-
3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM




[IEJIEBOM ayJTUTOPUH, BBHIOMpAas ONMTHUMAJb-
HyI0 (GOpMy MPEICTAaBICHUS W BU3yalH3a-
LI1Y;

- OILIGHWBAaTh JIOCTOBEPHOCTH, JICTUTUM-
HOCTh MH(OpMAIINHU, €€ COOTBETCTBHE Ipa-
BOBBIM U MOPaJIbHO-3THUYECKUM HOPMaM;

- HWCIOJIb30BaTh CpeACTBa HMH(OpPMAIMOH-
HBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
peIIeHNH KOTHUTHBHBIX, KOMMYHHKATHB-
HBIX M OPTaHU3alMOHHBIX 3a]a4d C COOJIIO-
JIeHHEeM TpeOOBaHHUI IPrOHOMUKHU, TEXHUKU
0e30MacHOCTH, TUTUEHBI, pecypcocOepexe-
HUS, TIPABOBBIX M ATHUYECKUX HOPM, HOPM
nH(pOpMAaIIMOHHOM 0€30MaCHOCTH;

- BJIAZICTh HAaBBIKAMH PACIIO3HABAHUS U 3a-
MUTEl  “HpOpMAIMK, WHPOPMALMOHHOM
0€301aCHOCTH JIMYHOCTH,

OK 6. Pa6o-
TaTh B KO-
MaHje, 3¢-
(beKTHUBHO
o01aTees ¢
KOJUICTaMH,
PYKOBO-
JCTBOM, KJTH-
CHTAMH.

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CaMOCTOS-
TEJILHOCTH U CaMOOTIPEECIICHUIO;
-OBJIaJICHUE HaBBIKAMH y4eOHO-
MCCIIEIOBATEIIbCKOW, IMPOEKTHOM U COLMU-
aJIbHOM JIEITEIILHOCTH,;

OBJiaieHHe YHUBEPCAJIbHBIMH KOMMY-
HUKATHBHBLIMHU J€MCTBUSIMM:

0) coBMeCTHAasl 1eITeJIbHOCTD.

- TIOHUMAaTh U UCIOJb30BATh MPEUMYIIECT-
Ba KOMaHHOW U WHJIUBUAYaJbHOU PabOTHI;
- IPUHUMATH LIEJIM COBMECTHOM JI€SITEIBHO-

- YMETh IUJIAHUPOBATh U BBINOJHATh XUMHUYECKUH SKCHEPUMEHT
(mpeBpallleHUs1 OPraHU4YEeCKUX BEIIECTB IPU HArPEBAaHUU, MOJTy4e-
HUE 3TUJIEHA U W3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMHU Ha
aJIbJIETU]IbI, KpaxMall, YKCYCHYIO KUCJIOTY; JIeHaTypauusi OeIKoB
IIpU HAarpeBaHUU, LIBETHbIE peakluu OEJIKOB; MPOBOJIUThH PEaKIUU
MOHHOTO OOMEHa, ONpeAesATh Cpey BOJAHBIX PACTBOPOB, KayecT-
BEHHBIE peaklMU Ha cynb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHMS; peliaTh SKCIEPUMEHTAIIbHBIE 33/1a4d 0 TeMaM
"Metambl" u "Hemeramibl") B COOTBETCTBUU C MpaBUJIaMHU TEX-
HUKU 0€30MacHOCTH MpuU oOpallleHUH C BEHIECTBAMH U Jiabopa-
TOPHBIM 000PYJOBAaHUEM; NPEJICTABIATH PE3YJIHTATHl XUMHUECKO-




CTH, OPTaHHW30BBIBATH M KOOPIUHUPOBATH
JIEUCTBUS TI0 €€ JOCTHUKEHUIO: COCTaBIISAThH
TUTaH JACUCTBUIA, paclpeesiTh POIH C y4e-
TOM MHEHUH yYacTHHUKOB OOCYXJaTh pe-
3yJbTaThl COBMECTHOU PabOTHI;

- KOOPJAWHHUPOBATH W BBINIOJIHATH paboOTy B
YCIOBUSIX pPEalbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHSI,;

- OCYIIECTBJIATh TO3UTHBHOE CTpaTeruye-
CKOE€ TIOBEJCHHE B PA3JIMYHBIX CHTYaIUsAX,
MPOSIBIISITE TBOPYECTBO M BOOOpayKeHUE,
OBITh MHUITMATHBHBIM

OBiajeHde YHHBepPCAJbLHBIMHM PeryJs-
TUBHBIMH JeHCTBUSIMM:

I') NPUHSATHE ceOsl U APYTUX JIIOIEI:

- IPUHUMATh MOTUBBI U ApTYMEHTBI JIPYTUX
JIOJIeH TIpU aHAJIKM3€ PE3YJIbTATOB JIESITEIb-
HOCTH;

- TIPU3HaBaTh CBOE MPABO M IMPaBO JIPYTUX
JIFOJICH Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C
MO3UIINN JAPYTOTO YETIOBEKA;

r0 SKCIIEpUMEHTa B (popMe 3alncu ypaBHEHUN COOTBETCTBYIOIINX
peaxiuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB

OK 7. Opra-
HHU30BBIBATh
coOCTBEH-
HYIO Jes-
TEJILHOCTD C
cOOII0IEHH -

B 00/1aCTH 3K0JI0IrH4€CKOro BOCIIMTA-
HHSA:

- c(hopMHpPOBAHHOCTb  DKOJIOTHUYECKOU
KYJIbTYpbI, IOHUMAHUE BIIUSHUSA COLUAIIb-
HO-DKOHOMHUYECKUX IPOLIECCOB HAa COCTOs-
HHUE IPUPOAHOM M COLMAIBHOU CpPEBI,

- copMHpOBaTH MPEACTABICHUS: O XUMHUYECKONW COCTABIISIOIICH
€CTECTBEHHOHAYYHOM KAPTHUHBI MHUpPA, POJIM XHUMHUM B TO3HAHUU
SBJICHUN TPUPOJBLI, B (HOPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIIBHOW IPaMOTHOCTH, HEOOXOAUMOM st
pelieHrs MPaKTUYECKUX 3ajlad U IKOJOTHYECKHM 0O0OCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3/I0POBBIO U TPUPOJHOM CPELE;




eM TpeboBa-
HUW OXPaHbI
TpyJa U KO-

OCO3HaHHE TII00ATBHOTO XapakTepa 3KOJIOo-
THYECKHUX TpooIieM;
- TUIAHUPOBAHHWE M OCYIIECTBICHUE JCHUCT-

- YMeTh COOI0aTh MpaBUiia SKOJIOTHYECKH 11eJIeco00pa3Horo mo-
BEJICHUS B OBITY U TPYAOBOH NEATEIHHOCTH B IEJISIX COXPAHEHUS
CBOETO 3JI0pPOBbSl M OKpPYXAIOleld MPUPOTHON CpEeIbl; YUUTHIBATh

JIOTUYECKOM | BUM B OKPYXKAIOILIEH Cpelie Ha OCHOBE 3HA- | ONACHOCTh BO3JCHCTBHs Ha JXUBBIE OpPraHU3MBI OIPEIEICHHBIX
0e30macHO- | HMS LieJIel YCTOMUYMBOTO Pa3BUTHS YEJIOBE- | BELIECTB, MOHUMAsl CMBICI MOKA3aTeNsl MPEAEIbHON JO0MyCTUMOM
CTH. 4ECTBA; KOHLIEHTpaLuu

aKTUBHOE HENPUATHE ICHCTBUM, NMPUHOCH-

LIMX BpEe OKPYXaIOILIEH Cpeae;

- YMEHHME MPOTHO3UPOBATh HEOIATOMPUSIT-

HbI€ HKOJOTMYECKUE TMOCIEACTBUS TNpPe-

IIPUHAMAEMBIX JEHUCTBUM, IMPEIOTBpAIaTh

ux;

- paclIUpeHue OnbITa AESTEIbHOCTHA IKOJIO-

TUYECKOW HAPABJIEHHOCTH;

- OBJIaJICHUE HaBbIKaMH y4eOHO-

UCCJIEN0BATENBCKON, TPOEKTHON U COLU-

QJIBHOU JEATENBHOCTH;
I1IK 3.3. Bel- | chopMHPOBaHHOCTE MUPOBO33PEHHUS, COOT- | CHOOPMUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTEpPHbIE MPU3HAKU U
OupaTh 1 00- | BETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO | B3aUMOCBSI3b U3YUYECHHBIX MOHITHIA, IPUMEHATh COOTBETCTBYIOIINE
pabaTbIBaTh | pa3BUTHUS HAYKU W OOILECTBEHHOW NMPAKTHU- | HOHATUS MPU OMUCAHUU CTPOEHUS U CBOMCTB HEOPTAHUYECKUX U
KAaueCTBEH- | KW, OCHOBAaHHOIO Ha JWajore KyJbTYp, | OPFTaHUYECKUX BEUIECTB M UX MIPEBPALICHMI; BBISIBIATH B3aUMO-
HOE CBhIpbe CHOCOOCTBYIOLIETO  OCO3HAHUIO ~ CBOETO | CBSI3b XMMHUYECKHUX 3HAHUH C MOHATUSAMH U MIPEICTaBICHUSIMU
JUISI IPATO- | MECTA B MOJIMKYJIBTYPHOM MHPE; JIPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
TOBJICHHS 0) 6a30BbIEe HCCIIEIOBATEIHCKUE JECHCTBHUSA:
UM U Ha- | BBISBJISATh NPUYUMHHO-CIIEACTBEHHBIE CBSI3U
MUTKOB U aKTyaJIu3upoBaTh 3aJavy, BbIABUTATh T'H-
cpenHen NOTe3y €€ pelleHUs], HaXOAUTh apryMEHThI

CJIOKHOCTH C

JUISL JI0Ka3aTeNbCTBA CBOMX YTBEPXKIICHUM,
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YYETOM HX
SHEpreThye-
CKOMH 1ICHHO-
CTH.

3a/1aBaTh MMAPAMETPbl U KPUTEPUN PELICHNS,
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2. CTPYKTYPA U COAEP KAHME OBIHIEOBPA3OBATEJIBHOTI'O IIPE/I-

META «XUMMUS»

2.1. O0bem npeamera ¥ BUAbI Y4eOHOM padoThI

Bup yueOHoi padoThI Oo6bem B
yacax
0O0bem 00pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOI0 NpeaMeTa
O0mmii 00béM 111
OCHOBHOE cO/Iep:KaHue 72
BT. 4.:
TEOPETUYECKOE 00yUCHHE 21
MPAKTUYECKUE 3aHATHUS 46
KOHTPOJIbHBIE pa0OThI 4
caMOCTOsTeNIbHas paboTa 39
IIpome:kyTOoUHAS aTTECTAIIMA:
UG pepeHInpOBaHHBIN 3a4eT 1

9K3aMCH
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2.2. TemaTu4ecKuii IVIaH U COAEPKAHME TIPeIMeTAa

HaumeHoBa- dopmupye-
Conep:kanue y4eOHOro marepuasa (0OCHOBHOE M IPO(eCCHOHAIBHO- O0bem ya-
HHeE pa3/iesioB N MbIe KOMIIe-
OPHEHTHPOBAHHOE), MPAKTUYECKHE 3AHATHS, IPUKJIATHON MOIYJIb COB
U TeM TeHIUHU
1 2 3 4
1 cemectp — 12 yacoB
OcHOBHOeE co/iep:KkaHue 64
Pazgen 1. OcHOBBI CTPOEHHS BelIeCTBA 8
Tema 1.1. OcHoBHOE coep:KaHue 4 OK 01
Ctpoenue aro- T G ) OK 04
MOB XHMHYe- eoperuyeckoe o0yyeHnue OK 05
CKHX SIEMCH- | CoppemenHas Mojelnb CTPOeHHs aToMa. CHMBOJMYECKHI A3BIK XMMHH. XHMHYECKHil
TOB U HPHPONA |5 onerT. DnekTpoHHAs KOHGHUrypamust atoMa. KitaccHbuKarms XUMAYECKUX dIEMEHTOB
XUMITHCCKOR (s-, p-, d-a;emenThl). BasienTHbBIE 371€KTpOHBI. BajgeHTHOCTh. DIEKTPOHHAS MPUPOA XH- 2
CBA3N MUYECKON CBSI3U. DIEKTPOOTPUIATEIBbHOCTh. BUIbl XuMHUUYECKO#l CBSI3M (KOBAaJICHTHAs,
MOHHAs, METAINTUYECKas, BOAOPOJIHASI) U CITIOCOOKI €€ 00pa3oBaHUs
IpakTHyeckue 3aHATUSA 2
Pemenne 3amanuii Ha UCHOJIB30BAaHUE XUMHUYECKON CUMBOJIMKH U Ha3BaHUM COEIUHECHUN
0 HOMEHKJIATYpE MEKIYHApPOJHOTO COK03a TEOPETHUYECKOM M MPUKIAAHOW XUMHHU M
TPUBUAIBHBIX Ha3BAaHUU JIJIi COCTABICHUSI XUMUYECKUX (POPMYJIT IByXaTOMHBIX COEIMHE- 2

HUN (OKCUIOB, CYIb(UIOB, TUIPUAOB U T.I.) U JPYTUX HEOPTAaHUYECKUX COCTUHEHUN
OTJEJIBHBIX KJIACCOB.
[IpakTrueckue 3aaHnsi HA YCTAHOBJIEHUE CBSI3U MEKIY CTPOCHUEM aTOMOB XMMHUYECKUX

13




3JIEMEHTOB U MEPHUOJUYECKUM U3MEHEHUEM CBOMCTB XUMHUUYECKHX 3JIEMEHTOB U HUX CO-
€IMHEHUW B COOTBETCTBUHM C MOJIOKEHUEM [leprnoanueckon CHCTEMBL.

Tema 1.2. OcHoOBHoOE coaep:xaHue 2 OK 01
[Tepunoaunye- OK 04
CKFiE 39KOH T IpakTueckue 3aHATHS 2 OK 05
rabmana JL.1. [Tepunonnueckas cucreMa xumuueckux 31neMeHToB .M. MenneneeBa. Ousnyueckuii OK 07
Menpeneesa cMmbici [lepuoanueckoro 3akona .M. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUS

CBOMCTB XMMUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MIPOCTHIX U CIOKHBIX BEIIECTB B CO-

OTBETCTBHU C MOJIOKEHUEM XUMHUYECKOro 3ieMeHTa B [lepuoaudeckoii cucreme. Mupo-

BO33pEHUYECKOE U HaydHOe 3HaueHue [lepnoanueckoro 3akona /.M. Menneneesa. 11po- 4

rHo3bl [[.1. MenaeneeBa. OTKpBITHE HOBBIX XUMUYECKUX AJIEMEHTOB.

Pemenue npakTMKO-OPUEHTUPOBAHHBIX TCOPETUUECKUX 3aIaHUN Ha XapaKTEPU3ALUIO

XUMHUYECKHUX JIEMEHTOB «MeTaummueckre / HeMETaNIMYeCKHUe CBOMCTBA, DJIIEKTPOOTPHU-

1IaTeJIbHOCTh XUMHUYECKUX AJIEMEHTOB B COOTBETCTBUHU C UX DJICKTPOHHBIM CTPOCHUEM U

MTOJIOKEHUEM B MIEPUOIMYECKON CUCTEME XUMUUYeCKuX 3eMeHToB .M. Menaeneera»
Paznen 2. XuMuueckue peakiuu 10
Tema 2.1. Tu- | OcHOBHOe co/iepKaHue 4 OK 01
MBI XUMHYe- OK 04
CKHX peaKiii Teopernueckoe o0yuenue 2 OK 05

Kiaccudukanus ¥ TUIIBI XUMHYECKHUX PEaKIMKM C y4aCTHEM HEOPTraHUUECKUX BEISCTB.

CocrapieHue ypaBHEHUH peaKIuii COeTMHEHHMS, pa3JI0KCHHS, 3aMeIIeHUs, 0OOMEHa, B T.4.

peaKIMil TOPEHUSI, OKMCICHUS-BOCCTAaHOBJICHUS. 1

YPaBHeHI/IH OKHCJICHHI-BOoccTaHOBIeHU. CTeneHb okuciaeHus. OKUCIUTENIh 1 BOCCTaHO-
Butenb. CocTaBjieHUE U YpPpaBHHUBAHHUC OKHUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MC-

TOAOM J3JICKTPOHHOI'O O0ananca. OKHCINUTENLHO-BOCCTAHOBUTEILHBIE pCaKinu B IIPHUPOAC,
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IMPOU3BOACTBCHHBIX IMPOICCCAX U JKUHCACATCIIBHOCTH OPraHnu3MOB

IIpakTnyeckue 3aHATHS

KonnyectBeHHbIE OTHOLIEHUSI B XUMUU. OCHOBHBIE KOJUYECTBEHHBIE 3AKOHBI B XUMUU U
pacyeThl 0 YPAaBHEHUSIM XMMHYECKUX peakuuil. MoJib Kak eIMHUIAa KOJMYECTBa BElle-
cTBa. MoisipHass Macca. 3aKOHbI COXPAaHEHMSI MACChI U DHEPTUH. 3aKoH ABoraapo. Mo-
JSpHBIA 00BeM ra3oB. OTHOCHUTENBbHAS TUIOTHOCTh ra3oB. PacyeTsl MO ypaBHEHUSIM XU-
MUYECKHX PEAKUUN C MCIOJIb30BAHHEM MAacChl, 00beMa (HOpMaJbHbIE YCIOBHS) ra3oB,
KOJIMYECTBA BELIECTBA

KontposnbHas padota Ne 1 o teme «OCHOBBI cTPOeHUs BellecTBa. THIIBI XUMHYECKUX pPeaKkuuii»

2 cemecTp — 17 yacoB

Tema 2.2.
DNEeKTpOoaUTHU-
yecKast INCCo-
[HAIAS 1 HOH-
HBIH OOMEH

OcHoOBHOE coaepxaHue

Teopernueckoe o0yueHue

Teopus smeKTpoauTHYECKON auccounanv. MOHBL. DNEKTPONUTBI, HEANEKTPOIUTHL. Pe-
aKIMU MOHHOTO oOMeHa. CocTaBiieHUE peakliuii HOHHOIO OOMEHA ITyTEM COCTABIICHUS UX
ITOJHBIX U COKPAILEHHBIX MOHHBIX YpaBHEHHMI. KMCIOTHO-OCHOBHBIE peaklMH. 3adaHus
Ha COCTAaBJICHUE NOHHBIX PEAKIINI

IIpakTHUyeckue 3aHATHS

THIIBI XUMUYECKUX PEAKIUH.

OK 01
OK 04
OK 05
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HccnenoBanue TUIIOB (110 COCTAaBY U KOJMYECTBY UCXOJIHBIX U 00Pa3yIOIIUXCsl BEIIECTB)
Y TIPU3HAKOB XUMHUYECKHX peakiuil. [IpoBenenue peakunii HOHHOTO OOMEHa, Onpeerie-
HUE Cpelibl BOJHBIX PACTBOPOB. 3aJjaHUsl HA COCTaBJIEHUE HOHHBIX PEaKIIHA

Pa3gea 3.

CTpOGHI/Ie U CBOJCTBA HEOPTaHNYIECCKUX BECIICCTB

18

Tema 3.1.
Knaccuduka-
IT1sI, HOMEHKJIa-
Typa U CTpoe-
HUE HEOpTaHU-
YECKUX BEIIECTB

OcHoOBHOe coaepxaHue

Teopernueckoe o0yueHnue

[Ipeamet Heoprannueckoit xumuu. Knaccudukanus Heoprannyeckux BemecTs. [IpocTeie
U CJIOXHBIE BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEUIECTB (OKCUABI, THIPOKCUIbI, KH-
CJIOTBI, COM). B3anMOCBSA3b HEOpPraHUYECKUX BEUIECTB. ATperaTHbIe COCTOSIHUS BELIECT-
Ba. Kpucramnunueckue u amop¢Hbie BeniecTBa. THIbI KpUCTATUIMYECKUX PELIETOK (aTOM-
Has, MOJIEKYJISIpHAs, MOHHAs], METAITTINYECKast ). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB Be-
LIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKHA. 3ABUCUMOCTh XUMUYECKOW aKTUBHOCTH
BEILECTB OT BUJAa XMMUYECKON CBA3U U TUIIA KPUCTAIINYECKON pereTku. [Ipuunnsl
MHOT000pa3usl BEIIECTB

IIpakTHyeckue 3aHATHSA

HomeHnknaTtypa HeOpraHn4eCcKrux BEIIECTB: HA3BAaHUE BENIECTBA UCXO U3 UX XUMHYE-
CKOM (pOpMYJIBI WJIM COCTABJICHUE XUMUYECKOU (POPMYJIIBI UCXO/I U3 HA3BAHUSI BEIIECTBA
no mexayHapoaHoi (MIOITAK) wnu TpuBuanbsHON HOMEHKIATYpE.

Pemenve mpakTHYECKUX 3aJaHUM MO KJIACCHU(PUKAIMKU, HOMEHKJIATYPE U XUMHUYECKUM
dbopMynamM HEOPraHMYECKUX BEIIECTB PA3NIMYHBIX KJIACCOB (YyrapHBIM ra3, yriIeKHUCIbII
ra3, aMMHUaK, raiieHasi U3BeCTh, HeTallleHasi U3BECTh, MUThEBASI COJIa U IPYTUX): HA3bIBAThH
U COCTaBJIATHh (POPMYJIBI XUMHUYECKUX BEIIECTB, OMPEAEIATh MPUHAIJICKHOCTh K KIIACCY.
Hcrounnku xumudeckoit nHpopManuu (CpeiIcTB MaccoBoi nHpopmarmu, cetb MaTep-
HeT u apyrue). [louck nHdopmalyuu no Ha3BaHUSIM, UACHTU(DUKATOPAM, CTPYKTYPHBIM

dbopmynam

OK 01
OK 04
OK 05
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Tema 3.2. ®u- | OcHOBHOE cO/lep:KaHUE OK 01
3UKO- T G OK 04
eopeTuyecKoe o0yyeHmue
XUMHUYECKUE p y OK 05
CBOMCTBA HEOP- (Metayutel. O0mue Qu3nyeckue U XUMHUYECKHE CBOWCTBA MeTauioB. CrocoObl mommyde-
TaHUYCCKUX HUS. 3HAaYECHHE METAJUIOB U HEMETAJLJIOB B IPpUPOAC U KU3HECIACATCIBHOCTH YEJIOBEKA MU
BEILECTB opranu3MoB. Koppo3us MeTamioB: BUAbI KOPPO3UH, CIIOCOOBI 3aIUTHI METANIOB OT KOP-
po3un
IIpakTnyeckue 3aHATHS
CocraBieHue ypaBHEHU XUMUYECKUX PEAKIIUN C y4aCTHUEM IMPOCTBIX U CIIOXKHBIX HEOP-
raHUYECKUX BEUIECTB: METAJJIOB M HEMETANIOB; OKCHIOB METAJJIOB, HEMETAJIOB U aM-
(GOTEpHBIX JIEMEHTOB; HEOPTAHUUECKUX KUCJIOT, OCHOBaHUM M aM(OTEPHBIX THAPOKCH-
JIOB; HEOPTaHUYECKHUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.
KontponbsHasa padorta Ne 2 no teme: «Knaccudukanus, HOMEHKIIaTypa U CTPOCHHE HEOPTaHUYECKUX Be-
IIECTB
3 cemecTp — 12 yacoB
Hemeramnbl. O6mue ¢pusnyeckue 1 XUMUYECKHE CBOMCTBA HEMETAUIOB. TUMTMYHBIC OK 01
cBoiictBa HeMeTauioB [V— VII rpynn. Knaccudukanus u HomeHKIaTypa COeIMHEHH OK 04
HeMeTauioB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B MIPUPO/IE OK 05

XVMMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKHUX BEIIECTB (OKCHUIOB, TUIPO-
KCHUJIOB, KUCIIOT, COJICH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB MPOCTHIX BE-
IECTB, BOJOPOJAHBIX COCIMHEHNM, BBICIIUX OKCUIOB U THIPOKCUIOB

IIpakTHUyeckue 3aHATHS
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Pemenue npakTuko-OpMEHTUPOBAHHBIX TEOPETUUECKUX 33aJaHUI Ha CBOMCTBA, COCTAB,
noJiyueHue u 0e30macHOe UCIOIB30BaHUE BAXKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY
U IPAKTUYECKOM JIEATEIBHOCTH YeI0BEKa

Tema 3.3. OcHoBHOE coJep:KaHue 2 OK 01
WUnentuduka- OK 04
IIpakTHyeckue 3aHATHS 4
IIUsI HEOpTraHH- OK 05
YECKUX BEUICCTB | «MneHTU(DUKALUSA HEOPTAHNUECKUX BELIECTBY. OK 07

Pemenue sxcriepuMeHTaNbHBIX 33724 0 XUMHUYECKUM CBOWCTBAM METAJJIOB U HEMETaJ-

JIOB, 10 PACMO3HABAHUIO U MOTYYEHUIO COSAMHEHUI METAIIIOB M HEMETAILIOB. 4

Nnentudukaius HEOPraHMIECKUX BEIIECTB C MCIOJIb30BaHUEM UX (DU3UKO-XUMHUYECKUX

CBOMCTB, XapaKTepHBIX KauyeCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha cyibdar-,

KapOOHAT- U XJIOPUJI-AHUOHBI, HA KATUOH aMMOHUS

HuddepennmpoBaHHbIi 3a4eT 1

4 cemecTp — 19 yacoB
Pa3znen 4. CTpoeHue U CBOWCTBA OPraHNYECKUX BeLIECTB 19
Tema 4.1. OcHOBHOeE coJiep:KaHue 4 OK 01
Knaccuduxa- T 6 5 OK 04
eopeTu4YecKoe o0yyeHue

1S, CTPOCHUE U p y OK 05
HOMCHKJIATYPa |[JosiBIICHHE M PA3BUTHE OPraHMYECKOM XUMHHU Kak HayKH. IIpeMeT opraHuuecKoi Xu- 11K 3.3
OPTaHUYECKUX |mMuu. MeCTO M 3HaYEHHE OPraHNYEeCKON XUMHUU B CUCTEME €CTECTBEHHBIX HaYK.
BCIIECTB XVMMHUYECKOE CTPOCHHE KaK MOPSAIOK COCIMHEHHS aTOMOB B MOJIEKYJIE COTJIAaCHO MX Ba-

neHTHOCTH. OCHOBHBIE TIOJIOKEHUSI TEOPHH XUMHUYECKOTO CTPOCHUSI OPTaHUYECKHX CO- 2

equHeHnii A.M. BytiiepoBa. YTriepoJHbI CKEJIET OPraHUYeCKOM MOJEKYJbl. 3aBUCHU-
MOCTb CBOMCTB BELIECTB OT XUMUYECKOI'O CTPOECHUS MOJIEKYJI. M30mMepus U U30MeEpBHI.
[Tonsitue o PpyHkumonanbHoi rpynne. Paaukan. IlpuHuune! knaccudukanuu opraHuye-
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CKHX COeIMHEHUH. MexIyHapoaHas HOMEHKJIATypa U MPUHIUIBI HOMEHKIIATYPbl Opra-
HU4YecKkux coenuHeHui. [lonaTre o0 a30TcoaepKamux COSAMHEHUAX, OMOJIOTUYECKH aK-
THUBHBIX BelllecTBax (YrjieBoAax, xKupax, OeJkax U Jp.), BBICOKOMOJIEKYJIIPHBIX COEUHE-
HUSIX (MOHOMEP, OJIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHS

HoMenknaTypa opraHUYecKuX COEAUHEHUM OTHAENIbHBIX KJIacCOB (HACHIILICHHbIC, HEHA-
CBHIIICHHBIE U apOMAaTUYECKHUE YTIACBOAOPOJBI, CIUPTHI, (PEHOJBI, aTbJACTHUIbI, KETOHBI,
KapOOHOBBIC KUCTOTHI U Jp.) COCTaBIICHNUE TIOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX Gop-
MYyJI OPraHUYECKHX BEIIECTB OTAEIIbHBIX KJIACCOB, UCIOJIb3Ysl UX HA3BaHUA 0 CHCTEMa-
TUYECKON M TPUBUAIBHOW HOMEHKIIAType (ITWJICH, alleTUJieH, TiulepuH, dhenon, dop-
MaJbJeTU/l, YKCyCHasl KUCIOTa, THIMH). PacueTsl mpocTeiiiieit hopMyibl OpraHnyecKoin
MOJIEKYJIbI, UCXOJISl U3 DJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CaoiicTBa opra-
HHYECKHUX CO-
eIVMHEHNHN

OcHoBHOE coaep:xaHue

12

Teopernueckoe o0yueHue

DU3MKO-XMMHUYECKHE CBOMCTBA OPraHUYECKUX COCAMHEHUM OTJIEIBbHBIX KJIacCoB (0CO-
OCHHOCTH KJacCH(PUKAIMU W HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTHYECKUN psJl U
obmast popmyna; umzoMepus; GU3NUESCKUE CBONCTBA, XMUMHUYECCKHE CBOMCTBA; CIIOCOOBI
MOJIYYEHUS ):

— TpelleTbHBIE YIIIEBOIOPOAbI (AJIKAaHBI U UKIIOATKaHbl). ['opeHne MeTaHa Kak OJuH U3
OCHOBHBIX MCTOYHHKOB TEIJIa B TPOMBIIIUICHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX yTIIIe-
BOJIOPOJIOB, HAX0XKJIEHUE B PUPOJE U IPUMEHEHUE AJIKAHOB;

— HeTIpe/ieNIbHbIC (AJIKeHBI, aJIKUHBI U aJIKaJIMeHbl) U apOMaTUYECKUE YIIIEBOIOPOIbI. [ 0-
PEHHE alEeTUIEHA KaK MCTOYHHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHH JJISI CBAPKUA U PE3KHU
METaJIOB

OK 01
OK 04
OK 05
IIK 3.3
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— KHCIIOPOJICOIEPIKAIIIUE COeNMHEHUS (CIUPTHI M (heHOIIbI, KapOOHOBBIE KHCIOTHI U 3 U-
PBI, aIbAETUIBI U KETOHBI, )KUPHI, YTIEBObI). [IpakTueckoe nmpuMeHEHNE STHUIICHTJIUKO-
71, TounepuHa, ¢geHorna. [lpumenenue dopmanpaernaa, aneTaibAaeruaa, YKCYCHOH KH-
c0Thl. MbLIa Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT. Morolue CBOMCTBA MbLIa

— a30TCOJEPIKALIME COETUHEHUS (AMUHBI 1 aMHUHOKHCIIOTBI, O€JIKH). BbhIcOKOMOJIEKY s p-
HBbIE€ COCAMHEHUSA (CHHTETHYECKHEe U OWOJIOTUYECKU-aKTHUBHBIC). MoOHOMeEp, MOJUMeEp,
CTpyKTypHOE 3BeHO. Ilonumepn3anus 3TWIeHa Kak OCHOBHOE HAIPABICHHUE €r0 UCIOJIb-
30BaHUA.

['eHeTnyeckas CBs3b MEXAY KJacCaMH OPraHUYECKUX COETUHEHUM

IIpakTuyeckue 3aHATHS

CBoiicTBa OPraHMYECKUX COCAMHEHUU OTIEIBHBIX KJIACCOB (TPUBHANBbHAS U MEXKIyHa-
pOJIHasi HOMEHKJIATypa, XUMUYECKHE CBOWMCTBA, CIIOCOOBI MOJy4YEHHUs]): MpeaeabHbIe (all-
KaHbl W [UKJIOAJIKaHbI), HeTpeAeIbHbIC (aJIKCHBI, aTKUHBI U alIKaJMEHBI) U apoMaTHue-
CKHE YTJIEBOJOPO/Ibl, CIIUPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U 3(PUPBI, adbACTUABI U
KETOHBI, AMMUHBI 1 aMUHOKHUCJIOThI, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUA. 3aJlaHusl Ha CO-
CTaBJICHUE YPABHEHUH XUMUYECKUX PEAKIMM C yuacTUEM OpraHMYECKHX BEIIECTB Ha OC-
HOBAHMU UX COCTaBa U CTPOCHUS

CocraBieHue cxeM peakiuii (B TOM YHCIIE MO MPEII0KEHHBIM LEMOYKaM MpeBpalieHui),
XapaKTEePU3YIOIINUX XUMUUYECKUE CBOMCTBA OPraHUYECKUX COCIUHEHUHN OTNEJIbHBIX Kilac-
COB, CITIOCOOBI WX TMOJYYEHUS W Ha3BaHUE OPTraHWYECKUX COCAUHEHUN MO TPUBHAIBHOU
VI MEXKAYHAPOJIHON CUCTEMAaTUYECKOW HOMEHKIIATYPE.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aIaHUM HA CBOWCTBA OpraHUYe-
CKUX COCIUHEHUN OTAECIbHBIX KIaCCOB

[IpeBpanieHnss OpraHUuYECKUX BEIIECTB IPU HarPEBAHUU.
[Tomy4yeHue 3THIIEHA U U3yYEHUE €r0 CBOMCTB. MOIeIMPOBaHNE MOJIEKYJI U XUMUYECKUX
MPEBPALIEHUN HA ITPUMEPE ITAHA, STUIICHA, AllETUIEHA U JIP.
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Tema 4.3. OcHoOBHoOe coep:xaHue OK 01
Unentuduka- T 5 OK 04
[T OpraHHde- eopeTHYeCcKoe 00yueHHe OK 05
CKHX BCHICCTB, | fpooprannueckue coequHeHus. IIpuMeHeHHe M OUOIOrMYECKas pOJb YIJIEBOIOB. 1K 3.3
UX SHAUCHUC U | Okpcrienne yriaeBoioB — HCTOYHUK SHEPIUH SKMBBIX OpraHu3MoB. O6IacTH NpUMEHEHHUS
MPUMCHCHHUC B | avmnokucnor. TlpeBpalenus GelkoB NMINM B OpraHu3Me. buonorumdeckue (QyHKIUHU
ObiTOBOI 1 PO~ GenkoB. Buonoruyeckue GpyHKIUK 5KUpoB. Polb OpraHMuecKoil XMMHUU B PEIICHUHM TIPO-
H3BONCTBCHHON | § e mpmmeBoi 0€30MaCHOCTH
NEeATETLHOCTH
YyeJloBeKa IIpakTn4eckune 3aHATHS

NnenTudukanus opraHu4ecKux COeIMHEHUI OTACIIbHBIX KJIACCOB.

Nnentudukaius opraHnyecKux COSAMHEHUI OTAEIbHBIX KJIacCOB (Ha MpUMeEpe alibJIeru-

JI0B, Kpaxmala, YKCYCHOW KHCIIOThbI, OCJIKOB M T.II.) C HCIOJb30BaHUEM HUX (PHU3UKO-

XUMHUYECKUX CBOMCTB M XapaKTEPHBIX KaYECTBEHHBIX peakiuid. [enarypamus 6enka npu

HarpeBaHuu. l[BeTHble peakiuu OenkoB. BO3HMKHOBEHHE aHAJIMTHYECKOTO CHUTHala C

TOYKH 3PEHUSI XUMUYECKUX MPOIIECCOB P MPOTEKAaHUU Ka4eCTBEHHOM peakiuu, Mo3Bo-

JsoIeH UASHTU(UIIUPOBATH MIPEITIOKEHHbIE OPTaHUYECKUE BEIECTBA
Kounrpoabnasi pa6ora Ne 3 o teme: «CTpyKTypa ¥ CBOMCTBA OPTraHUYECKUX BEIIECTBY

5 cemecTp — 12 yacoB
Pazien 5 Kunernueckue u TepMOAUHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKHX
’ peakuui

CkopocTh Xxu- OcHOBHOeE coJiep:KaHue OK 01
MHYECKUX peaK- OK 04
UH. OK 05
XUMUYECKOE [IK 3.3
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PaBHOBCCHC

Teopernueckoe o0yueHnue

CKOpOCTh peakIliu, €€ 3aBUCUMOCTh OT Pa3INYHbIX (PaKTOPOB: MPHUPOJBI PEarupyrOIIUX
BEILIECTB, KOHLICHTPALMN PEATrMPYIOIMX BEUIECTB, TEMIIEPATYPHI U IUIOIIAIA PEAKINOH-
HOM MoBepxHOCTU. TernoBbie dP(HEKTHl XUMUYECKUX PEaKIHii. DK30- U dHIO0TEPMHUYE-
CKHE, PECaKLIHH.

ObpatumocTh peakuii. XMMHUECKOE PAaBHOBECHE U €0 CMEUICHHE O] IEHCTBUEM pa3-
JUYHBIX (PAKTOPOB (KOHLIEHTpALMs PEAreéHTOB WM MPOAYKTOB PEAKIUH, JaBICHUE, TEM-
neparypa) Ui CO3/1aHusl ONTHUMAJIbHBIX YCIOBUW MPOTEKaHUS XMMHUYECKUX IMPOLIECCOB.
[Tpunnun Jle [laTense

IIpakTu4yeckue 3aHATHS

Pelienne mpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUM Ha aHaidu3 (PaKTOpPOB, BIMSIONIMX Ha
M3MEHEHUE CKOPOCTH XMMHUYECKOW PEaKluH, B T.Y. C MO3ULUNA IKOJIOTUYECKU LENECO00-
Pa3HOTrOo MOBEACHUS B OBITY M TPYIOBOU JACSATEILHOCTH B LIENAX COXPAHEHHUS CBOETrO 3]10-
POBbS U OKPYKAIOILLIEH IPUPOJIHOU CPEBI.

Pemenne npakTMKo-OpMEeHTUPOBAaHHBIX 3aJaHUM Ha pUMeHeHue npuHnua Jle-Ilarense
JUI HAXOXKJICHUsl HAIIPABJICHUsI CMEIIEHUsI PABHOBECHS XMUMHUYECKOM PEaKLUU U aHAJIU3
(akTOpOB, BIUAIONINX HA CMEIIEHUE XUMHUECKOTO PAaBHOBECHSI

OK 01
OK 04
OK 05
IIK 3.3

Pazgea 6.

PacTBOpBI

Tema 6.1.
[TonsiTue o pac-
TBOpax

OcHoOBHOE coaep:xaHue

Teopernueckoe o0yueHune

PactBopenue kak ¢uznko-xumuueckuil mnporecc. PactBopbl. CriocoObl MpUTrOTOBIECHUS
pactBopoB. PactBopumocTs. MaccoBast 10yl pacTBOPEHHOT0 BemecTBa. CMBICI MTOKa3a-
TEJS MPENEIbHO JONyCTUMOM KOHUEHTPALMU U €ro MCIHOJIb30BAHUE B OLIEHKE 3KOJIOTH-
4eCcKoi 0€30I1aCHOCTH.

[IpaBuiia 3K0JIOTMUECKH 11€7I€CO00PAa3HOT0 MOBEACHUS B OBITY U TPYIOBON JI€ATEIHHOCTH

OK 01
OK 04
OK 05
IIK 3.3
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B LIEJIX COXPAHEHUS CBOErO 3J0POBbS M OKPYXKAIOWIEW NMPUPOAHOU CPEIbl; OMACHOCTh
BO3JCHCTBHS HA )KUBBIE OPTaHU3MBI OTIPE/ICIICHHBIX BEILIECTB.

Pemenne nmpakTHMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJAHUM HA PACTBOPBI, UCHOJIb3YyeE-
MbI€ B OBITOBOM U MPOU3BOJCTBEHHON JESTEILHOCTH YEIOBEKA

Tema 6.2. Uc- [OcHoBHOe coaep:kaHue OK 01
CJICIOBAHUE OK 04
CBOWCTE pac- IIpakTHYeckue 3aHITUS OK 05
TBOPOB [IpuroToBIICHUE PACTBOPOB. IIK 3.3
[IpuroroBieHue pacTBOPOB 3aJaHHONU (MaccoBoi, %) KOHIEHTpaluu (C MPaKTUKO-
OpPUEHTHUPOBAHHBIMH BOIIPOCAMU) U OIPEICIICHHUE CPEIbl BOJAHBIX PaCTBOPOB.
Pemenue 3a1ay Ha MPUTOTOBIIEHUE PACTBOPOB
IIpodeccnonaibHO-OPHEHTHPOBAHHOE CO/IEPKAHME
Paznen 7. XuMus B ObITY ¥ MPOU3BOJACTBEHHOM AeSITEJIbHOCTH Y€J10BEKA OK 01
OK 04
Xumus B 0bITy  |(OCHOBHOE cojlepIKaHme OK 05
Y TIPOM3BOJICT-
BeHHoll nes- | TeopeTHdecKoe obyuenue OK 07
TEJTHLHOCTH Ye- K 3.3

JIOBCKaA

Hogelilme 1OCTUXEHUST XUMUYECKON HAYKA U XUMHYECKOW TEXHOIOTHH. PONib XmMuu B
00eCTICYeHUN DKOJIOTUYECKOM, IHEPreTUUECKON M THUILEBOM O€30MacHOCTH, Pa3BUTUU
MEJIMIIMHBI U TTOBapcKoro nena. [TpaBuiia moucka U aHainv3za XMMHYECKON MHMOpMaLUU
U3 pa3MYHbIX UCTOYHUKOB (Hay4yHas U yuyeOHO-Hay4yHas JUTEepaTypa, CPeicTBa Macco-
BOM uH(popmainu, cetb UHTEpHET)

IIpakTnyeckue 3aHATHS

[Tonck n aHamu3 KEMCOB O NPUMEHEHUH XUMUYECKUX BEIIECTB U TEXHOJOTUH C YUYETOM
Oynymiel mpo¢eCCUOHAIIBHON JESTENHHOCTH M0 TeMaM: BaKHEHIITHUE CTPOUTEIbHBIC Ma-

TEpHajibl, KOHCTPYKIMOHHLIC MAaTCPHaAJIbl, KPACKH, CTCKJIO, KE€paMHKa, MaTCpualibl IJIA
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3JIEKTPOHUKH, HAHOMATEPUAJIbI, TCKCTHJIBHBIE BOJIOKHA, UCTOYHUKHA HEPIUU, OPraHUuYe-
CKH€ U MUHEpaIbHBIC YIOOPECHMS, IEKAPCTBECHHBIC BEIIECTBA, OBITOBAS XUMHUSL.

3ammra: [IpencraBienne pe3ylbTaToOB PEIICHUSI KECOB B JopMe MUHU-IOKIIAA C TMpe-
3eHTaIueHu

Kounrpoabnas padora Ne 5 o teme: «CKOpocTh XUMUYECKUX peakiuil. PacTBopbl. Xu-

MU B OBITY ¥ TIPOU3BOJACTBEHHOM JIEATETLHOCTH YETIOBEKaY 1
Hroro 72
Bcero 111
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3. YCJI0OBMS PEAJIM3AIIUUA ITPOT'PAMMBI OBIEOBPA30OBATEJIBHO-
I'O ITPEIMETA

3.1. TpeGoBaHHusA K MUHMMAJIbHOMY MaTepPHAJIbHO-TEXHUYECKOMY O0ecreve-
HHIO

Jlia peanuszany MporpaMmbl IMpeaMeTa JOJDKHBI ObITh IPETyCMOTPEHBI Clle-
JYIOIME CIEeUalIbHbIE TOMEIICHUS: yUeOHbIN KaOMHET XUMUH.

OO0opynoBanne y4eOHOro kabuHera (HArJsiiHbIe MOCOOUs): HAOOPHI MIApPO-
CTEP>KHEBBIX MOJIENIEH MOJIEKYJ, MOJEIN KPUCTAUIMYECKUX PEIIETOK, KOJUIEKINU
IPOCTBIX M CIOXKHBIX BEIIECTB; KOJUIEKUMSA TOPHBIX MOPOJ M MHUHEpAIOB, TabivLa
Menpeneesa, yueOHble QrIIbMBI, IU(PpoBBIE 00pa30BaTENbHbBIE PECYPCHI.

TexHnueckue cpeacrsa 00y4eHHUsi: KOMIIBIOTEP C YCTPOMCTBAMU BOCIPOU3BE-
J€HUs 3BYyKa, IPUHTEP, MYJIbTUMEINA-IIPOECKTOP C IKPAHOM, MyJIbTUMEAUIHAS JOCKA.

OOopynoBanne kKaOMHeTAa: MEH3YPKH, NUIETKH-KalEIbHUIIBI, MHUKPOCKOII,
IpeIMETHbIE U MOKPOBHBIE CTEKJA, CTEKISTHHbIE IPOOUPKH, IITATUBBI JIJIs1 MPOOUPOK;
MEpHbIE€ LIWJIMHIPBI, TMHLETHI, BaTa, MEpHbIE TpoOupku (Ha 10—20 mur) U MepHbIE KO-
osl (25, 50, 100 1 200 mu).

3.2. UupopMmanuoHHOEe 0oOecneyeHHe peau3alu NPporpamMmMbl

1. Jnst peanuszanuu nporpammbl 0ubInoTeyHblid poHa 00pa3oBaTeabHONW opra-
HU3allMU UMEET B HAJIMYMM [I€YaTHBIE U AJIEKTPOHHBIE 00pa3oBaTeiIbHbIe U HH(pOpMA-
LIUOHHBIE PECYPChl, PEKOMEHJOBAHHBIE JIJIS1 CIIOJIb30BaHUs B 00pa30BaTEIBLHOM IIPO-
ecce.

2. PexomeHtyeMble MeuaTHbIe U3/IaHUsl TI0 pean3aluy o011eo0pa3oBaTeIbHOTO
npeaMeTa MPEeACTaBICHbl B METOJUYECKUX PEKOMEHAALMIX MO OpraHu3anuu olyue-
HUSL.

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHHSA OBIIIEOBPA3O-
BATEJIBHOI'O IPEJIMETA

KoHTponb 1 o1ieHKa pe3ysIbTaToB 00y4eHHs OCYLIECTBIISIIOTCS IIPENOAABATEIEM
B MPOLIECCE MPOBEACHUS NMPAKTUYECKUX 3aHITHUN UM NPAKTUYECKUX 3aHATUN, TECTUPO-
BaHUs, a TaKXKe BBINOJIHEHUS 00Yy4aIOIIUMUCS WHIUBUAYATbHBIX 33JaHUN, TPOEKTOB,
uccienoBanuii. Pe3ynbTaThl OOy4YeHHMS ONPENENAIOT, YTO OOYy4YaroUIuecs IOJHKHBI
3HaTh, IOHUMATh U IEMOHCTPUPOBATH IO 3aBEPLICHUH U3YYEHUS IIPEIMETA.

Hns dopMupoBaHHs, KOHTPOJSI U OLIEHKH pE3yJbTaTOB OCBOEHUS Y4eOHOM
IpeMeTa UCIO0JIb3YeTCS CUCTEMA OLIEHOUHBIX MEPOIPUSATUH, IPEACTABIISIONIAs COO0M
KOMILJIEKC Y4E€OHBIX MEpPONpPHUSTHH, COMNIACOBAHHBIX C pe3yJbTaTaMu OOy4YeHUs U
chopmysupoBanHbix ¢ yaetoM @I'OC COO (nmpeaMeTHbIe pe3ysbTaThl M0 MPEAMETY)
u ©I'OC CIIO.

25



OK/II Mo- Tunel oeHOYHBIX Mepo-
Ne Pe3yabTaT 00y4eHus .
K nyas/Paznen/Tema NPUATUHI
| | OcHoBHOe coaepxxaHue
1 Paspen 1. OcHOBBI @opyyuposars, ba-
30Bbl€ MOHATHS U 3a-
CTPOEeHMS BellecTBa
KOHBI XUMHUH
1.1 | OK Ol |Crpoenue atomoB |CocraBisath xumude- |1. Tect «CTpoeHue aToMOB
OK 04 |xumuueckux sie- ckue (popMyIIbl COeNIU- [ XUMUUYECKHUX JIEMEHTOB U
OK 05 |menToB u mpuposa  |HeHHil B COOTBETCTBHH |IPHPOA XMMUUYECKOI CBSI-
XUMUYECKOU CBSI3U  |CO CTENEHBIO OKUCIE- |3H).
HUSA XUMHAYECKHUX dJie- |2. 3aj1adyy Ha COCTABJICHUE
MEHTOB, UCXO/Is U3 Ba- [ XUMUYECKUX (POPMYIT NBYX-
JIEHTHOCTH U 3JIEKTPO- |[aTOMHBIX COEAUHEHUMN (OK-
OTPUIIATEILHOCTH CUJIOB, CYJIb(UIOB, THAPUJIOB
U T.IL.).
3. 3agaHus Ha UCTIOJIb30BA-
HUE XUMHUYECKON CUMBOJIUKHU
Y Ha3BaHUU COECIMHEHUM 110
HOMEHKJIaType MEXTyHapOI-
HOT'O COK03a TEOPETUYECKOU U
MPUKJIATHON XUMUU U TPUBU-
aJbHBIX Ha3BaHUU ISl CO-
CTaBJICHUS] XUMUYECKHUX
dbopMy1 IByXaTOMHBIX CO-
€IMHEHUI (OKCUIOB, CYJIb-
buI0B, THAPUIIOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX CO-
€IMHEHUM OTJIETbHBIX KJIac-
COB
1.2 | OK Ol |I[Tepunoanueckuii 3a- |XapakrepuzoBath xu- |1. Tect «Metannnueckue /
OK 04 |kon u Tabmuna /.M. |Mudeckue 2JIeMEHTHI B |HEMETAIIIMYECKUE CBOMCTBA,
OK 05 |Menneneena COOTBETCTBHHU C UX AIEKTPOOTPULIATEIBHOCTh U
OK 07

MTOJIO)KEHUEM B MIEPUO-
JIUYECKOM CUCTEME
XUMHUYECKHX DJICMEH-
toB JI.11. Menneneena

CPOJZICTBO K JJIEKTPOHY XU-
MHYECKHUX DJIEMEHTOB B CO-
OTBETCTBHE C UX JIEKTPOH-
HBIM CTPOEHHUEM U TOJIOKE-
HUEM B IIEPUOANYECKON CHUC-

26




OK/II

Mo-
nyas/Paznen/Tema

Pe3yabTaT 00y4eHus

Tunbl OLIEHOYHBIX MePO-
NPUATUHI

TeME XMMHUUYECKHUX SJICMECHTOB
JI.1. MenneneeBay.

2. ITpakTyeckue 3ajaHus Ha
YCTAHOBJICHHUE CBSI3U MEXY
CTPOEHHUEM aTOMOB XMMHUYE-
CKHMX 3JIEMEHTOB U MEPHUO]IH-
YeCKHUM U3MEHEHHEM CBOMCTB
XAMHYECKHX PJIEMECHTOB U X
COCJIMHEHUIN B COOTBETCTBUM
¢ nnonoxkenuem Ileproanye-
CKOM CUCTEME.

3. IIpakTuko-
OPUEHTUPOBAHHBIE TEOPETH-
YEeCKHE 3aJIaHus Ha XapaKTe-
pHU3aIUI0 XUMUYECKUX dJIe-
MEHTOB: «MeTtammnueckue /
HEMETaJJIMYECKUE CBOMCTRBA,
3JIEKTPOOTPUIIATEIIBHOCTD U
CPOJCTBO K AJIEKTPOHY XHU-
MHYECKHX DJIEMEHTOB B CO-
OTBETCTBHE C UX DJIEKTPOH-
HBIM CTPOCHUEM U TOJI0KE-
HUEM B IEPUOTUYECKOMN CHUC-
TEeME XMMHUUYECKHUX DJICMECHTOB
J.1. MennaeneeBa»

Pasznea 2. Xumnue-
CKHe peaKkuuu

Xapakrepu3oBathb
THIIBI XUMHUYECKHX
peakuui

KonTpoabnas padora
«CTpoeHue BelecTBa u
XUMHYECKHE PeaKIun»

2.1

OK 01
OK 04
OK 05

Tunel XUMHYECKUX
peakiuii

CocTaBsITh peakiuu
COCIMHEHHS, pPa3io-
»KeHus, oOMeHa, 3a-
MEIIEHHS, OKUCIIH-
TEJILHO-
BOCCTAaHOBHUTEIILHBIC
peakIuu

1. 3amaun HA COCTaBJICHHUE
YPaBHEHUN pEAKLIUM:

— COCIMHEHUS, 3aMCIIICHHUS,
pazyioxeHusi, 0OMeHa;

— OKHCJIUTEIILHO-
BOCCTaHOBUTEILHBIX PEaK-
U C UCIIOJIL30BAaHUEM Me-
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OK/II

Mo-
nyas/Paznen/Tema

Pe3yabTaT 00y4eHus

Tunbl OLIEHOYHBIX MePO-
NPUATUHI

TOJa 3JIEKTPOHHOr0 OasiaHca.
2. 3a1a4m Ha pacyeT MaccChl
BEIllECTBA UM 00BEMA

ra3oB M0 U3BECTHOMY KOJIH-
YECTBY BEIIIECTBA, MACcCE WM
00BEMY OJTHOTO U3 y4acT-
BYIOIIUX B PEAKIIUU BEIIECTB;
pacyEThI

Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MIPOYKTOB PEaK-
I[UH, €CJIU OJHO U3 BEIIECTB
UMeeT IPUMECH

2.2

OK 01
OK 04
OK 05

DIIEKTPOIUTHYECKAS
JTACCOLIAAIIASI U NOH-
HBI OOMEH

CocTaBisaTh ypaBHe-
HUS XUMHYECKUX Pe-
aKIIMU HOHHOTI'0 OOMe-
Ha C yJ4acTHeM Heop-
FaHUYECKUX BEIECTB

1. 3agaHus Ha cocTaBieHUE
MOJIEKYISIPHBIX U HOHHBIX
pEAKLHI C y4aCTUEM KHUCIIOT,
OCHOBAHHM U COJIEH, yCTa-
HOBJICHUE U3MEHECHUS KU-
CJIOTHOCTH CPEJIbl

2. [lpakTrueckue 3aHATUS
"TUbl XUMHUYECKUX pEaAK-

LAl

105051

Paznen 3. Ctpoenne
U CBOMCTBA HEOp-
FraHU4Ye¢CKHuX Be-
1EeCTB

HUccaenoBathb cTpoe-
HHE M CBOMCTBA He-
OpraHn4€CKux Be-
eCcTB

KonTpoabnas paéora
«CBoOHCTBAa HEOPraHUYe-
CKMX BellecTB)
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OK/II

Mo-
nyas/Paznen/Tema

Pe3yabTaT 00y4eHus

Tunbl OLIEHOYHBIX MePO-
NPUATUHI

3.1

OK 01
OK 04
OK 05

Knaccuduxkarnms,
HOMCHKJIaTypa 1
CTpOEHHE HEOpraHH-
YECKHX BEILECTB

Knaccudummponats

HEOpraHUYeCKHUe Be-
IIECTBA B COOTBETCT-
BUH C X CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIECTB UCXO/IA U3 UX XU-
MUYECKON (HOPMYJIbI UITU CO-
CTaBJICHUE XUMHUYECKOM
(dopMyIIBI HCXO/S U3 HA3BaA-
HUS BEIIECTBA [0 MEXKIyHa-
POAHOU WJIM TPUBUAIBHON
HOMEHKJIAType».

2. 3aja4M Ha pacyeT Macco-
BOU 107U (MacChl) XUMHUYE-
CKOTO 3JIeMeHTa (CcoeIuHe-
HUS) B MOJIEKYJIEe (CMECH).

3. IlpakTryeckue 3aganHus 1o
KJ1accu(uKanuu, HOMEHKIIa-
Type U XUMHUYECKUM (HOpMY-
JlaM HEOPTaHUYECKUX Be-
HIECTB PA3JIMYHBIX KIIACCOB.
4. IlpakTruecKkue 3aJlaHusl Ha
ONPEAECTICHUE XUMUYECKON
AKTUBHOCTH BEIIIECTB B 3aBU-
CUMOCTHU BHUJIa XUMHUYECKON
CBSI3U U TUIIA KPUCTAJUIHYE-
CKOM PELIETKU

3.2

OK 01
OK 04
OK 05
[1K 3.3

DuznKo-xuMHUYeECKne
CBOWCTBA HEOPTraHU-
YECKUX BEIECTB

VYcraHnaBauBaTh 3aBU-
CUMOCTH (PU3HKO-
XUMHUYECKHUX CBOMCTB
HEOPTraHUYECKHUX BE-
HIECTB OT CTPOECHUS
aTOMOB M MOJIEKYJI, a
TaKXe€ TUMa KpUCTaJ-
JIMYECKOM peLIEeTKU

1. Tect «OcoOCHHOCTH XH-
MHUYECKHUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHUM, amM}o-
TEPHBIX THIPOKCUIOB U CO-
JICH.

2. 3agaHus Ha COCTaBJIECHUE
YpaBHEHUN XUMUYECKHUX pPe-
aKIUH ¢ y4acTHEM MPOCTHIX
U CJIOKHBIX HEOPraHUYECKUX
BEIIECTB: OKCHJIOB METAJJIOB,
HEMETAJIOB U aM(pOTEPHBIX
3JIEMEHTOB; HEOPTaHUUECKUX
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OK/II

Mo-
nyas/Paznen/Tema

Pe3yabTaT 00y4eHus

Tunbl OLIEHOYHBIX MePO-
NPUATUHI

KHUCIIOT, OCHOBaHUHN 1 aM(}o-
TEPHBIX THJIPOKCUIIOB, HEOP-
raHUYEeCKUX COJIEH, XapaKTe-
PHU3YIOIIMX UX CBOMCTBA U
CIOCOOBI MOTYYEHUS.

3. [IpakTuko-
OPUEHTUPOBAHHBIE TEOPETH-
YECKHUE 3aJIJaHUsI HA CBOMCTBA
U TIOJTyYEHUE HeOopraHuye-
CKHUX BEIIECTB

3.3

OK 01
OK 04
OK 05
[IK 3.3

Nnentudukaius He-
OpraHUYEeCKuX Be-
IIIECTB

HCCJ’IGI[OBE[TL Ka4dycCT-
BCHHBIC PCAKIINHU HC-
OPraHUYCCKUX BC-
mcCTB

1. [IpakTuko-
OpUEHTHUPOBAHHBIC 3aTaHUS
110 COCTaBJICHUIO XUMUYE-
CKHX PEaKIUi ¢ yyacTuEeM
HEOPTaHUYCCKUX BEIIECTB,
WCIIOJIb3YEeMBIX JIJISI UX HJICH-
TU(DUKAUY.

2. [IpakTrueckue 3aHATHUS:
“Unentudukaius HeopraHu-
YECKUX BEIIECTB”

Paznen 4. Ctpoenne
U CBOMCTBa Opra-
HHUYECCKHUX BEUIEeCTB

HUccaenoBathb cTpoe-
HHE U CBOMCTBA Op-
TraHHYC¢CKHUX BCUHICCTB

KonTpoabnas padora
«CTpoeHmne U CBOIiCTBA Op-
raHN4YeCKNX BelleCTB)

4.1

OK 01
OK 04
OK 05
[IK 3.3

Knaccuduxkarnmus,
CTpOEHHE U HOMEHK-
JaTypa opraHude-
CKUX BEIIECTB

KnaccudumupoBars
OpraHMYecKue Belle-
CTBa B COOTBETCTBUHU C
UX CTPOCHUEM

1. 3amanus Ha cocTaBICHUE
Ha3BaHUM OPraHUYECKHUX CO-
€IMHECHUH 110 TPUBUAJILHOM
WJIA MEKIYHAPOIHOU CUCTE-
MaTU4YE€CKOU HOMEHKJIATYypeE.
2. 3a1aHus Ha COCTABJICHUE
MOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyJT opra-
HUYECKHUX BEIICCTB OT/ICIIb-
HBIX KJIACCOB.

3. 3aaun Ha ONIPEACIIEHUE
npocreiiei GopMyibl opra-
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OK/II

Mo-
nyas/Paznen/Tema

Pe3yabTaT 00y4eHus

Tunbl OLIEHOYHBIX MePO-
NPUATUHI

HUYECKOM MOJICKYJIbI, UCXOOA

N3 3JICMCHTHOI'O COCTaBa (B
%)

4.2

OK 01
OK 04
OK 05
[IK 3.3

CaoiicTBa opranuye-
CKUX COEJIMHEHUN

VYcranaBnuBaTh 3aBU-
CUMOCTb (PU3HKO-
XUMHYECKUX CBOWCTB
OpraHMYECKUX Be-
IIECTB OT CTPOCHHUS
MOJIEKYT

1. 3ajanus Ha COCTaBJICHUE
YPAaBHEHHUI XUMUYECKHUX pe-
aKIMH C y4acTHEM OpraHuYe-
CKHMX BEIIECTB HA OCHOBAHUU
UX COCTaBa U CTPOCHMUSI.

2. 3agaHus Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKHUX pPe-
aKIUH, WLTFOCTPUPYIOIINX
XUMHUYECKUE CBOKCTBA C yUe-
TOM MEXaHM3MOB IPOTEKa-
HUS TaHHBIX PEAKIUil U TeHe-
THUYECKOW CBA3U OpraHuye-
CKHMX BEIIECTB Pa3HBIX KJlac-
COB.

3. PacueTHbie 3a1a4u 1O
YPaBHEHUSIM PEaKLUi C y4ya-
CTHUEM OpPraHUYECKHX Be-
LIECTB.

4. TlpakTHuecKue 3aHATUS
“IIpeBpalieHnss OpraHuye-
CKHMX BEIIECTB MPU HarpeBa-

"

HHNHU

4.3

OK 01
OK 04
OK 05
[IK 3.3

Nnentudukanus op-
raHUYEeCKHUX Be-
IIECTB, UX 3HAYCHUE
¥ IPUMEHEHHE B ObI-
TOBOM U MPOU3BO/I-
CTBEHHOM J€ATEIIb-
HOCTH YeJIOBEKa

Hccnenosats xauecT-
BEHHBIE PEAKIIUU Op-
raHUYECKUX COCIMHE-
HUI OTAEIbHBIX Kjlac-
COB

1.IIpaktuxo-
OpUEHTUPOBAHHbBIC 3aJaHUS
10 COCTABJICHUIO XUMHYE-
CKMX pEaKUUi C y4acTHEM
OpraHMYECKUX BEIIECTB, B
T.4. UCTIOTIB3YEMBIX JIJISl KX
UACHTU(PUKALMY B OBITY U
IPOMBIIIIIICHHOCTH.

2. [lpakTrueckue 3aHATUS
“Unentudukarus opraHude-
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OK/II Mo- Tunel oeHOYHBIX Mepo-
Ne Pe3yabTaT 00y4eHus .
K nyas/Paznen/Tema NPUATUHI
CKHUX COCJIMHEHUH OTJIEIbHBIX
KJIaCCOB”
3) Pasznen S. Kunern- (XapakrepuzoBathb
YyecKHe U TEPMOAU- |BJIAMSIHUE PA3JINYHBIX
HAMHYECKHE 32K0- |((PAKTOPOB HA PABHO-
HOMEPHOCTH MPO- |(BeCHe U CKOPOCTh
TEeKAHUS] XUMH4Ye- |(XMMHUYECKHUX peak-
CKHX pearkuui 1107041
5 | OK 01 |CkopocTh xumuue- |XapakTepru30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 04 (ckux peakuumii. Xu- |BIMAHHME KOHIIEHTpA- |TEOPETHYECKUE 3aaHKs Ha
OK 05 |muueckoe paBHOBe- |IIMH pearHpyONTNX aHanu3 (GaKTOpOB, BIIUSIIO-
HK'3.3 |cue BEILIECTB U TEMIIEpa-  |IIUX HA U3MEHEHUE CKOPOCTH
TypbI Ha CKOPOCTh XU~ |XUMUYECKOM peakuuu. [Ipak-
MUYECKUX pEeaKIU TUKO-OPUEHTUPOBAHHBIEC 3a-
XapakTepu3oBaTh JaHUsI HA IPUMEHEHUE TTPUH-
BiIMgHUE u3MeHeHus |nuna Jle-lllaTenne misa Ha-
KOHIICHTPALINU Be- XO0KJICHUS HAIIPaBJICHUS
IIECTB, PEAKIIUU CPe- |CMEIICHUS PABHOBECUS XU-
JIbl U TEMIIEpaTyphl HA [MUYECKOW PEaKIuu U aHaJu3
CMEILIEHHE XUMHUYe-  |(PaKTOpOB, BIUSIONIMX HA
CKOT'O paBHOBECHS CMEILIEHHE XUMHUYECKOTO
paBHOBECHUS
6 HccaenoBath HCTUH-
Paznen 6. PacTtBo- |HBbIe pacTBOPBI € 3a-
pbl JAHHBIMHU XapaKTe-
pUCTHUKAMU
6.1 | OKO01 |[lonsitue o pactBo- |Pasmuuate uctunueie |1. 3amauu HAa TPUTOTOBIICHUE
OK 04 |pax PacTBOPHI PacTBOPOB.
OK 05

2. IlpakTuko-
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OK/II Mo- Tunel oeHOYHBIX Mepo-
Ne Pe3yabTaT 00y4eHus .
K nyas/Paznen/Tema NPUATUHI
I[IK 3.3 OPUEHTHPOBAHHBIEC PACUET-
HbIC 3aJJaHUs HA JTUCTIEPCHBIC
CHUCTEMBI, UCIIOJIb3YEMBIE B
OBITOBOM U MPOU3BOJICTBEH-
HOM JIeSITEILHOCTH YeJIOBEKa
6.2 | OK 01 |UccaenoBanue Uccnenosars dusuko- ([Ipaktuueckue 3aHATHS
OK 04 |cBoiicTB pacTBOpOB |xMMuueckue cBoiictsa |“TIpurorosieHue pacTBOpOB”
OK 05 MCTUHHBIX PACTBOPOB
IIK 3.3
Il | IIpodeccuoHaTBLHO-OPHEHTHPOBAHHOE cO/iep:KaHue (copep:KaHue MPUKJIATHOTO
MO1YJIs)

7 Pa3znen 7. OuenuBartsb nocjea- |3amura Keica (¢ yueTom
XuMus B ObITY 1 |CTBUS OBITOBOM U Oyayuiei mpogeccuoHAIb-
NPOU3BOJACTBEHHOM |[IIPOU3BOJACTBEHHON |HOM JeATEIbHOCTH)
JAesITeJIbHOCTH Ye- |esTeJIbHOCTH YeJI0-

JIOBEKa BeKa C MO3uIHuii IK0-

JIOTHYEeCKOM 0e30-

MACHOCTH
OK 01 (Xumus B ObITY U OuenuBath nocneact- (Ketic (¢ yaerom Oyaymeit
OK 04 |mpousBoacTBEHHO# |BUS OBITOBOM M IPOU3- |IPO(ECCHOHANBHOM Hes-
OK 05 |gesTensHOCTH YenO- |BOJCTBEHHOI nes- TEJTLHOCTH)
OK 07 |geka TEJIBHOCTH YelIOBeKa ¢ |BO3MOXKHBIC TEMBI KE€HCOB:
IIK 3.3 rmo3unuy sxojsornue- | 1. Iloremnenue kaumara u

CKOU 0€e30ImacHOCTH

BBICBOOOJK/ICHUE Ta30BbIX
THUAPATOB CO JTHA OKEaHa.

2. byaymue Matepuaisl ISt
aBua-, MaIMHO- U IPUOOPO-
CTPOCHUSI.

3. HoBble MaTepuabl A1
COJIHEYHBIX OaTapen.

4. JlekapcTBa Ha OCHOBE pac-
TUTCIIBHBIX IIPErapaToB
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