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1. OBIIASI XAPAKTEPUCTUKA ITIPUMEPHOM PABOYEN NPOT'PAMMBbI
OBIIEOBPA3OBATEJIbHOM JUCHUIIJIAHBI «XUMM»

1.1. MecTo aMCHUIUVIMHBI B CTPYKTYpe OCHOBHOH TmpodecCHOHAIbHOMI
o0pa3oBaTeJIbHOI MPOrPaMMBbI

O6uieo6pazoBaTenbHas AUCHUIUIMHA « XUMHUS» U3y4daeTcsi Ha 0a30BOM ypOBHE B
o011eo0pa3oBaTebHOM [UKJIE Y4YeOHOro IUlaHa OCHOBHOM MpodecCHOHANIbHON
0o0pa3oBaTeNbHON MOpPOrpaMMbl  YKPYIHEHHBIX TIpynn creuuansbHocTH  24.02.02
[Ipon3BOICTBO aBUALIMOHHBIX JIBUTATEIIEH.

1.2. lleu u nuIaHUPpYyeMble Pe3yJbTAThl 0CBOCHUS JUCITUIIJIMHBI

1.2.1. lleau 1 32124y U CHUILINHBI

@opMHUpPOBAaHUE y CTYAECHTOB MPEIACTABICHUS O XHUMHUYECKOW COCTABJISIONICH
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA KaK OCHOBBI IIPUHSTHUS PELICHUN B )KU3HEHHBIX U
MPOM3BOJICTBEHHBIX CUTYAIUAX, OTBETCTBEHHOTO TOBEICHUS B IPUPOAHOM CpeELE.

3amaun IMCUUILIHHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM TMPOTEKAHUS XUMHUUYECKUX
IIPOLIECCOB U SIBJIEHUN B OKPYKAIOLIEH Cpene, LUEJOCTHOM HAaydYHOW KapTHUHBI MUpA,
B3aMMOCBSI3U U B3aUMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHUS COCTaBIATH (POPMyJIbl HEOPTraHUYECKUX U OPraHUYECKHUX
BEIIECTB, YPABHEHUSI XUMUYECKUX PEAKIINMA, OOBSICHSATh UX CMBICI, HHTEPIIPETUPOBATh
pe3yJabTaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdhopmupoBaTh  HABBIKM  TPOBEACHUS  MPOCTEHIIMX  XUMHYECKHX
AKCIIEPUMEHTAIIbHBIX HCCIIEIOBaHUM C COOJII0ICHUEM TTpaBUIl O€30MIaCHOT0 O0palieHus
C BEILECTBAMU U JJTaOOPaTOPHBIM 000PY10BAHUEM;

4) pa3BUTh YMEHHS HCIOJb30BaTh MHMOpPMALMI0 XMMHUYECKOTO XapakTepa W3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopmupoBaTh YMEHUS MPOTHO3UPOBATH MOCIEICTBHS CBOCH JNEATEILHOCTH U
XUMUYECKUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmMupoBaTh MOHUMAHWE 3HAYMMOCTH JOCTIDKCHHM XWMUYECKOW HAyKU U
TEXHOJIOTUM /ISl pa3BUTHUS COIIMATIBHON U TPOU3BOACTBEHHOM cdep.



1.2.2. Ilnanupyemblie pe3y/abTaThbl 0CBOEHHA 0011e00pa3oBaTe/IbHOI JUCHUIIMHBI B c00TBeTcTBHU ¢ PI'OC CIIO 1 Ha

ocHoe PI'OC COO
Konx n Inanupyembie pe3yabTaThl 0CBOCHUSI TUCHUTIINHBI
HAaHMEHOBaHH
e

¢opmupyemMbIx O0mme JucuuniMHapHbIe

KOMIIeTeHIIN I

OK 01. B yacTH TPYI10BOTr0 BOCIIMTAHUS - BIAACTh CHUCTEMOW XHUMHYECKUX  3HAHUM, KOTOpas  BKIIOYACT:

BBI6I/IpaTI) - TOTOBHOCTb K TpyAy, OCO3HAaHHWEC LCHHOCTHU | OCHOBOIIOJArarOmue IOHATHUA (XI/IMH‘ICCKI/Iﬁ QJICMCHT, aTOM, OJJICKTPOHHAsA

CIIOCOOBI MacTepcTBa, TPYIOI0uE; o0osiouKa aToMa, S-, p-, d-IJIEKTPOHHbIE OPOHUTAI ATOMOB, HOH, MOJICKYJIa,

peuicHud 3aga4 - TOTOBHOCTbH K AKTUBHOU ACATCIIBHOCTHU | BAJICHTHOCTDL, JJICKTPOOTPHULATCIBHOCTL, CTCIICHL OKMHCIICHHA, XUMHYCCKasA

npodeccHoHal | TEXHOJOTMYECKOW M COLUATIbHOM HAIPABICHHOCTH, | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIH 00BEM, YIJICPOIHBIN CKEJIET,

BHOM CIIOCOOHOCTh ~ MHHLMHMPOBATh, IUIAHUPOBATh U | QyHKIMOHANBHAS TPYIIa, pagvKall, H30MEpHUs, U30MEPbl, TOMOJIOTHYECKUIt

JEATENBHOCTH | CAMOCTOSITEIIbHO BBINIOJHSATH TAKYIO JICSITEILHOCTD; | Ps, TOMOJIOTH, YIIIEBOJOPO/IbI, KUCIOPOJI- U a30TCOACPIKAIINE COCIMHCHUS,

NPUMEHHUTENbH | - UHTEpec K Pa3TMYHBIM cdepam | OMOIOTHYECKH aKTHBHBIC BeIleCTBa (YTIIEBOJBI, XKHUPBI, OEIKH), MOHOMED,

0 K pa3MyHbIM | IpO(EeCCUOHATILHON JESITENbHOCTH, [OJIUMEDP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJISIDHBIE  COCIMHEHUS,

KOHTEKCTaM OBjaneHHe  YHHBEPCAIBHBIMH  YYeOHBIMM | KDUCTAIMUCCKAs PELIETKA, THITI XUMHUYECKUX PEaKIUil (OKHCIUTEIBHO-
NMO3HABATEJILHBIMU IeHCTBUSIMU: BOCCTaHOBHTEIILHBIE, 3K30-H YHJOTEPMHUYECKUE, PEaKIIMH HOHHOTO 0OMEHa),
a) 0a30Bble JJOTHYeCKHe el CTBHUS: pacTBOP, AIEKTPOIHUTHI, HEANEKTPOIUTHI, HNEKTPOTUTUIECKAS TUCCOLIUALIMS,
- CaMOCTOSITEITLHO (bopMyIHpOBaTh U | OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON PEAKIIUK, XHUMHUUECKOES

aKTyallu3UpoBaTh MPOOJIIEMYy, paccMaTpuBaTh e€e
BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK WU
OCHOBAaHUA JJId CpaBHeHI/ISI, Knaccncbm(aunn 158
0000IIIEeHMST;

- OmpenensTh UeNu JesATeNbHOCTH,
HapaMeTpI)I nu KpI/ITepI/II/I UX JOCTHKCHUS,
- BBISBJIATH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B
paccMaTpUBaEeMBbIX SBICHUSX;

3aaaBaTb

paBHOBECHE), TEOPUM M 3aKOHbI (TEOPHS] XUMHYECKOTO CTPOEHHUS
oprannuyeckux BemiectB A.M. bBytiepoBa, TeOpHsl 3IIEKTPOIUTHYECKOU
aucconyanuu, nepuogudeckuit 3akon [[.M. Menneneesa, 3aKk0H COXpaHEHUs
MaCCI)I), 3aKOHOMEPHOCTH, CUMBOIWYECKHH S3BIK XUMHU, @aKTOHOFHLIeCKI/Ie
CBEJICHUS O CBOMCTBAX, COCTABE, MOJIYYEHUU M O€30M1aCHOM HCIIOJIb30BAHUU
BOKHEHIIMX HEOPraHMYECKMX W OpPraHMYeCKHX BEIIECTB B OBITY U
MIPAaKTUYECKON JAEeATENBHOCTH YEJI0BEKa,;

- YMETb BBIABIATH XapPaKTEPHbIE INPU3HAKM W B3aMMOCBSI3b H3YYECHHBIX
MOHSTHH, IPUMEHATH COOTBETCTBYIOIINE TIOHATHS IIPU OIIMCAHUN CTPOCHUS U
CBOMCTB HEOPraHUYECKMX U OPraHUYECKUX BEUIECTB U UX IPEBPAILCHUN;
BBIABIIATD B3anMOCBA3b XUMHYCCKHUX 3HAHUH C IIOHATHUAMU n




- BHOCUTbH KOPPEKTHUBBI B JI€SITEILHOCTD, OLICHUBATH
COOTBETCTBUE pE3YJbTAaTOB LEIsIM, OLICHUBAThH
PUCKU TIOCIIEACTBHIA e TEILHOCTH,

- pa3BUBATh KPEaTHBHOE MBIIIJICHUE IPU PELICHUH
KU3HEHHBIX TpobiieM

0) 0a30BbIe HcCIeN0BaTeIbCKUE eHCTBHS:

- BJIaJIETh HaBbIKaMU y4€OHO-UCCIIEI0BATEILCKON U
MIPOEKTHOM J1eATEIbHOCTH, HABBIKAMU Pa3pEILICHHS
npooseM;

- BBIABIATh NPUYUHHO-CIEJICTBEHHBIC CBS3H U
aKTyaJIM3UPOBATh 3ajady, BBIIBUTATH THUIIOTE3y €€
pelIeHus, HAXOIUTh apryMEHTHI TUTST
JIOKa3aTeIbCTBA CBOWX YTBEP)KICHUH, 3a1aBaTh
napaMmeTpsl U KPUTEPUU PEIICHHUS,;

- AQHAIM3MPOBATH MOJIYUCHHBIC B XOJIE PEIICHUS
3a/ladil pe3yNbTaThl, KPUTUYECKU OIIEHHWBATH HUX
JIOCTOBEPHOCTh, TPOTHO3HPOBATh HW3MCHCHUE B
HOBBIX YCIIOBHUSX;

- YMeTh MEPEHOCUTH 3HAHUS B MMO3HABATEIBHYIO U
MIPAKTUIECKYIO 00JIaCTH KU3HEIEATSIIEHOCTH,

- yMeThb WHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MpeIMETHBIX o0acTe;

- BBIABUTATh  HOBBIE  HJIEH,
OPUTHHAIILHBIC TTOJIXOJTBI U PEIICHHUS;
- CIOCOOHOCTh WX HWCIOJB30BaHUS B
IT0O3HABATEJIBHOW U COLMAIIBHON NIPAKTHKE

npeiaraTh

MIPEACTABJICHUSMU JIPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
- yYyMETh WCIOJb30BATh HANMEHOBAHUS XUMHUYECKUX  COEIMHEHUU
MEKJIYHApPOAHOTO COKO3a TEOPETUYECKOM W MPUKIAJHOM XHUMHUU U
TPUBHUAJIbHBIC HA3BaHUS BAKHEHIINX BEUIECTB (ITUJICH, alleTUJICH, TIIUIIEPHH,
denon, Qopmanbaeruna, YKCycHas KHUCIOTa, TJWIMH, YrapHbId Tas,
YIJIEKUCIIBIM Ta3, aMMUaK, TallleHas U3BECTb, HEralleHas U3BECThb, IUThEBAs
colla W JIPYTHX), COCTaBIATH (POPMYIBI HEOPraHMYECKHUX M OPraHUYECKUX
BEIIECTB, YPAaBHEHHS] XHUMHUYECKHX pEaKIud, OOBICHATH HX CMBICT;
MOATBEPKIATH XapaKTepHbIE XUMHUYECKHE CBOIiCTBa BELIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH M 3alUCSIMH YPAaBHEHUM XUMHUYECKHUX
peaKiuii;

- YMEThb YCTAHABJIMBATh MPUHAIJIC)KHOCTh H3YUYEHHBIX HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB K OIpPE/IEICHHbIM KJlaccaM U IpyllaM COEAMHEHUH,
XapaKTEepU30BaTh UX COCTaB M BAaKHEWILIHME CBOMCTBA; OMNPENEATh BUIBI
XUMHYECKHMX CBA3€H (KOBaJEHTHasl, HOHHAs, METaUINYEeCKas, BOJOPOAHA),
THUIIBI KPUCTAJUIMYECKUX PEUIETOK BEIIECTB; KIAaCCUPHUIIMPOBATH XUMHUECKUE
peaKiuy;

- chopmMupoBaTh  TPENCTABICHUS: O XHUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHOHAYyYHOW KapTHHBI MHUpa, POJIM XMMHUU B TO3HAHMU SIBICHUMN
OpUPOAbl, B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTypbl JUYHOCTH, €€
(GyHKIIMOHAJIBLHOW IPaMOTHOCTH, HEOOXOIMMOM JUIsl pelIeHUs MPaKTHYECKUX
3aJja4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO U
MPUPOAHON Cperie;

- YMETh TPOBOJUTH PACUYETHI MO XUMHUYECKHM (OpMysiIaM U ypaBHEHUSIM
XUMHYECKUX  peakluid ¢  HCHOJb30BaHUEM  (DU3MYECKHX  BEIIUYHH,
XapaKTepU3YIOIINX BEIIECTBA C KOJWYECTBEHHON CTOPOHBI: Macchl, o0bemMa
(HOopManbHbBIE YCJIOBUS) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOJIb30BaTh
CHCTEMHBIE XWMUYECKHE 3HAHHS ISl TPUHATHSA PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcmonp30BaTh
COBpPEMEHHEIE
CpencTBa

B 00/1acTH HEHHOCTH HAYYHOI0 O3HAHMA:

- c(OpMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKM U OOLIECTBEHHOM TMPaKTHKH,

- YMETb IJIAHUPOBATH U BBIOIHITH XUMUYECKUH SKCIIEPUMEHT (TpeBpallieHus
OpraHMYECKUX BEILECTB IIPH HAIrPEBAHUU, [TOJIyUEHUE STUIIEHA U U3YUEHUE €TI0
CBOMCTB, KAaue€CTBEHHBIE pEAKIMU Ha aIbJETU/bl, KpaxMmaj, YKCYCHYIO
KHCTIOTY; JIeHATypalus OeIKOB MpU HATPEBAHUU, [IBETHHIC PEAKIIUU OCIKOB;




TIOUCKaA,
aHaiu3a u
WHTEPIpETAIH
nHpopManuu u
UH(POPMAIIMOHH
bI€ TEXHOJIOTUU
TUIsL
BBITTOJIHEHUS
3amaq
npodeccronan
BHOM
JeSITeTbHOCTH

OCHOBAaHHOTO Ha JMajore KYJIBTYP,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOEr0 MecTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM M UYUTATEIBCKON
KyJIbTYPbl KaK CPEJICTBA B3aUMOJICHCTBUS MEXKITY
JIIOJbMU U ITO3HAHUS MUPA;

- OCO3HaHHWE LIEHHOCTH HAay4YHOH JAEATENbHOCTH,

TOTOBHOCTb ~ OCYLIECTBJIATH ~ NPOEKTHYD U
UCCIIE0BATENBbCKYIO JESITEIbHOCTD
WH/IMBUYAJIbHO U B TPYIIIE;

Osiasienne  yHMBepCAJIbHBIMH Y4eOHBIMH

NMO03HABATEJIbHbIMH JICHCTBUSIMMH:

B) padora ¢ undopmanmeii:

- BJIQJICTh HaBBIKAMU TOJy4YeHUsS WH(OpManuu u3
HWCTOYHUKOB  pa3HbIX THUIOB, CaMOCTOSITEIbHO
OCYUIECTBJIATh MOUCK, aHAJIU3, CUCTEMATU3AIUIO U
WHTEPIPETAINIO HH()OPMAITUU PA3TUIHBIX BUJIOB U
(dhopM mpencTaBIeHHS;

- cO3/aBaTh TEKCTHI B Pa3IMYHBIX (opmaTtax C
y4eTOM Ha3Ha4deHus WH(oOpManmuu W I1eJIeBOi
ayIMTOpUHU, BBIOMpas ONTHUMalbHYIO  (hopmy
MIPEJICTaBJICHUS U BU3YaTIU3allHH;

- OIIEHWBaTh JOCTOBEPHOCTh, JIETHTUMHOCTH
uHpOpMAIIMK, €€ COOTBETCTBHUE IMPABOBBIM H
MOPATbHO-ITHYECKUM HOpMaM;

- HCIIOJIb30BAaTh CPEJCTBA HH(POPMAIMOHHBIX H
KOMMYHHUKAITMOHHBIX ~ TEXHOJIOTUH B  pEIICHUH
KOTHUTUBHBIX, KOMMYHUKATHBHBIX u
OpraHM3aIlMOHHBIX  3a7a4 ¢ COOJIOJeHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKUA OE30MacCHOCTH,
TUTUEHBI, PeCcypcocOepekeHusi, MpaBOBBIX U
THYECKUX  HOpPM, HOpM  HH(OPMAIMOHHOM
0e30IacHOCTH;

MIPOBOAMTDH PEAKIIMH HOHHOT'O OOMEHA, ONPEIENSTh CPEy BOJIHBIX PAaCTBOPOB,
KAueCTBEHHbIE pPEaKIMH Ha cynb(ar-, KapOOHAT- U XJIOPUI-AaHUOHBI, Ha
KaTHOH aMMOHHS; pelIaTh SKCIIEpUMEHTaIbHbIE 3a/1a4M 110 TeMaM "Meramisl"
u "HemeTamibl") B COOTBETCTBUHU C IIpaBUJIaMHU TEXHHKH O€30MACHOCTH TpHU
00palIeHny ¢ BEIECTBAMU U J1a00paTOpPHBIM 000pyIOBaHUEM; TIPEICTABISAT
pe3yNnbTaThl XHMHUYECKOTO OJKCIIepUMEHTa B (opMe 3alucu ypaBHEHHIA
COOTBETCTBYIOIIUX pEaKIUid W (HOPMYIHPOBATH BHIBOJBI Ha OCHOBE 3THX
pe3yIbTATOB,

- YMETb aHAIM3UPOBATh XUMUYECKYIO HH(POPMALIHIO, [T0JIy4aeMYI0 U3 Pa3HbIX
MCTOYHUKOB (CpeICTB MaccoBOM HH(popMaIu, ceTh IHTepHeT u apyrue);

- BJIaJIeTh OCHOBHBIMH METOJJaMH HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX
sBIIeHUH (HAOII0IeHUE, U3MEpPEHUE, IKCIIEPUMEHT, MOACITUPOBAHUE);

- YMETh NPOBOJUTH pAacyeThl MO0 XUMHUYECKUM (GOpMylaM M YpaBHEHUSIM
XMMHUYECKHX  pPEaKIWid C  HUCIOJNb30BaHUEM  (PM3MYECKUX  BEJIWYHH,
XapaKTepU3YIOIUX BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: Macchl, 00beMa
(HopMarnbHBIE YCJIOBHSI) Ta30B, KOJMYECTBA BEIECTBA; MHCIHOJIb30BaTh
CUCTEMHbIE XMMHMUYECKHE 3HAHMS JIJIsl NPUHATHS PEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM




- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI
nHpopManuu, nHGOPMAITMOHHON 0€301MacHOCTH
JTUYHOCTH;

OK 04.

S dexTHBHO
B3aUMOJENCTBO
BaTh U
paboTath B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITEIIbHOCTH U CaMOOIIPEIEIICHHIO;
-OBJIaJICHUE HaBbIKaMU yueOHo-

HCCIIEIOBATENILCKOW, MPOEKTHOM M COLMAIbHOMN
JIEATEIbHOCTH;

Osianenue YHHBEPCAJIbHBIMH
KOMMYHUKATUBHBIMHU /IEHiCTBUSIMM:

I') COBMeCTHAasl AeSITeJIbHOCTD!

- TIOHMMAaTh ¥ UCIOJB30BaTh IMPEUMYIIECTBA
KOMaHJHOW U UHAUBHUyaJIbHON paboThl;

- TpPUHUMATh IEJIM COBMECTHOU JESTEILHOCTH,
OpPraHU30BBIBATh U KOOPAUHUPOBATH JACHCTBUS MO
¢ IOCTIDKCHHUIO: COCTAaBIIATh IUIAaH JICHCTBHIA,
pacnpenenarTb pojau ¢ y4eTOM MHEHHI Y4aCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU pabOTHI;

-  KOOpIWHUPOBAaTH M BBINOJHATH paboOTy B
YCIHOBHSIX peanbHOro, BUPTYaJIHHOTO u
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYHIECTBJISATH TO3UTHUBHOE CTPATETUYECKOE
MOBEJICHNE B PA3UYHBIX CUTYalHUsIX, MPOSIBIATH
TBOPYECTBO U BOOOpakeHNe, ObITh MHUITHATHBHBIM
OBJajieHHe YHMBEPCAJbHbIMH PeryisiTHUBHbIMHA
ACHCTBUAMMU:

A) NPpUHSATHE ce0sl M IPYTUX JIIO/Aei:

- MPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX JIIOAEH
MIPU aHAJINU3€ Pe3yIbTaTOB ACSITEIbHOCTH;

- IPU3HABATH CBOE IIPABO U MPaBO APYTHX JIIOAEH Ha
OIIHOKH;

- pa3BHUBATh CIOCOOHOCTH TOHUMAThH MHP C
MO3ULIMH JPYrOro YeIOBEKa;

- YMETb IJIAHUPOBATH U BBIOIHATH XUMUYECKUI SKCIIEPUMEHT (TIPEBpAICHUS
OpraHMYECKUX BEUIECTB IPU HArPEBAHUH, ITOJIyUE€HUE STUIICHA U U3YUEHHE €TO
CBOICTB, KauyeCTBEHHbIE pEAKLMU Ha albJETHIbl, Kpaxmal, YKCYCHYIO
KHCJIOTY; JIeHaTypalus O€JIKOB IPU HarpEeBaHUU, LIBETHbIE PEAKIIMU OEJIKOB;
IIPOBOAMTDH PEAKIIUM HOHHOT'O OOMEHA, ONIPEAEIATh CPEAY BOJAHBIX PAaCTBOPOB,
KAueCTBEHHbIE PEAKIUU Ha cyinb(ar-, KapOOHaT- M XJOPUA-aHUOHBI, Ha
KaTHOH aMMOHMSL; pelIaTh 3KCIIepUMEHTalIbHbIE 3a/1a41 110 TeMaM "MeTtasuibl"
n "Hemeramnel") B COOTBETCTBUU € MpaBUIIaMU TEXHUKU OE€30MACHOCTH INPU
o0paleHny ¢ BEIEeCTBAaMH U J1a00paTOPHBIM 000PYIOBAaHUEM; MIPECTABIATH
pe3yabTaThl XUMHUYECKOTO HSKCIEpUMEeHTa B (OopMe 3aluCH ypaBHEHHN
COOTBETCTBYIOIIUX pEaKuuid W (HOPMYIHPOBATH BHIBOJBI Ha OCHOBE 3THX
pe3ynbTaToB




OK 07.
CopnelicTBOBaTh
COXPAHEHUIO
OKpY>KaroIIei
CpeIbl,
pecypcocoepex
EHHUIO,
MIPUMEHSTh
3HAHUS 00
WU3MEHEHHUH
KJIMMaTa,
MIPUHLIUTIBI
OEpEIKITHMBOTO
MIPOU3BOJICTBA,
3¢ deKTUBHO
JIECTBOBATH B
Ype3BhIYANHBIX
CUTYaIHIX

B 001acTH 3K010rH4€CKOr0 BOCTIMTAHUSA:

- cOpMHUPOBAHHOCTH JKOJOTHYECKON KYIBTYPBI,
[MOHUMAaHUE BJIUSHUS COLMAIBbHO-D)KOHOMUYECKUX
MPOLIECCOB  HAa  COCTOSIHME  HPHUPOJHOHM U
COLMAJILHOM  Cpenbl, OCO3HaHHWE IJI00AIBHOrO
XapakTepa dKOJOTHUYEeCKUX Mpo0iIeM;

- INIAHUPOBAaHUE M OCYILIECTBIECHUE JICUCTBUU B
OKpY’Karollled cpele Ha OCHOBE 3HAaHUs Lenen
YCTOMYMBOTI'O pa3BUTHS YEIOBEUECTBA,

AKTUBHOE HENIPUATHE AEHUCTBUH, IIPUHOCSIIUX BPEL
OKpY>Kalolleu cpene;

- yYMEHHE TNPOTHO3HPOBATH HEOIArONpPUATHBIC
SKOJIOTUYECKHUE TMOCIIECACTBUSA MPEAITPUHUMAEMBIX
JNENCTBUM, TPEIOTBpAlIaTh HX;

- pacmmpenue omnbITa
JKOJIOTMYECKOW HANPABIIEHHOCTH;
- OBJIaJIeHNE HABBIKAMHU YU4E€OHO-UCCIIEIOBATEILCKOH,
MPOEKTHOU U COI[MATIbHOM IEITEeIbHOCTH;

JACATCIIBHOCTHU

- cdopmMHpoBaTh  NOPEACTABICHUSA: O XHUMHYECKOH  COCTaBIISIOLICH
€CTECTBEHHOHAYYHOM KapTUHBI MHPA, POJIM XUMHUHU B IO3HAHUU SIBJICHUU
Opupoasl, B (OPMHUPOBAHWUU MBIIUICHUS W KYJIBTYphl JIMYHOCTH, €€
(GyHKIIMOHATIBLHOW TPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS IPAKTHUECKUX
3a/la4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JIOPOBBIO U
MPUPOAHON Cpefie;

- YMETh COONIOAATH MpaBUia SKOJOTHYECKH IIeJIECOOOPA3HOTO TOBEICHUS B
OBITY M TPYIOBOM JEATEIBHOCTH B IIENSAX COXPAHEHUS CBOETO 3I0POBbS U
OKpYKarolllel NPUPOJHOW CpEIbl; YYUTHIBATH OIMACHOCTH BO3JICHCTBHUS Ha
JKUBBIE OPraHU3Mbl ONPEJECICHHBIX BEIIECTB, MOHMMAas CMBICI IOKa3aTems
MpEIEIbHON JOYCTUMON KOHLICHTPAllUU

1.3. PexomeHnayeMoe KOJIMYECTBO YACOB HA OCBOEHME MPOrPaMMbl JUCHHUILINHBI:

MaKcUMalbHOW yueOHOM Harpy3ku oOydatouierocs 72 yaca, B TOM YHUCIIE:
TeopeTudeckoro ooyuenus 44 qyacos
MPAKTUYECKUX 3aHITUHN 24 4acoB
camocCTOsITeNIbHAsl BHeayJUTOpHas paboTa 4 yaca




2. CTPYKTYPA Y COJEPKAHUE OBIIIEOBPA3OBATEJIBHON

JANCHUITJIIMHBI «XUMUS»

2.1. O0beM TUCUMILUIUHBI U BUIbI YU4eOHOii padoThI

Bun yueOHo# padoThl

Oo0vem uacos

1 cemecmp 2 cemecmp
MaxkcumanbHas yueOHasi HArpy3Ka (Bcero) 36 36
Oobsi3aTesibHAs ayIMTOpHAasi yuyeOHast 34 34
Harpyska (Bcero)
B TOM YHCJIE:
JICKIIUHU 24 20
IIPAKTUYECKUE 3aHATHUSA 10 14
Dopmbl RPOMENCYMOUHOU AMmecmayuy Jughghepenyu-
POBAHHDIU
3ayem
CamocTosiTeIbHAS BHEAYIUTOPHAS Y4eOHast 2 2
HArpy3Ka (Bcero)




2.2. TeMmaTuuyeCcKHUii IJIAH M COAEPKAHME TUCUMILTHHBI

Yposens
HaumenoBanue Coaeprxanue y4eOHOro MaTepuaJjia, JJabopaTopHble U MPaKTHYecCKHe PadoThl, CAMOCTOATEIbHAS Oo0bem
pa3/iesoB U TeM padora o0yyaroluxcs, KypcoBasi padot (IIPOEKT) (eciu npedycmompeHsl) 4acoB oce;enu
1 2 3 4
Pasznea 1. Oprannyeckasi XumMust 34
Tema 1.1. Copaeprxanue y4eOHOro marepuasa 2
OcHoBHble noHsATHA | | [Ipeamer opranuueckoil xumuu. I[IpupoaHble, HUCKYCCTBEHHBIE M CHHTETHYECKHE OpPraHHMUYECKHE 2 1
OpraHU4YecKoi BenlecTBa. CpaBHEHHE OPraHMUYECKUX BELIECTB C HEOPTaHWYECKUMU. Teopusi CTPOCHUSI OPraHUUECKUX
XHMHH U TEOpHs coennHeHuil A.M. BytnepoBa. OCHOBHBIE MOJOKEHUSI TEOPUU XUMHUYECKOro crpoeHus. M3zomepus u
CTpOeHus! U30Mephl. XuUMHUeCKHue (OpPMYJIBl W MOJEIH MOJIEKYJ B opraHmdeckoil xumuu. Kiaccupukarms
OpPraHn4YecKux opraHnueckux BemecTB. Kimaccudukamus BeIIECTB MO CTPOCHHUIO YTIEPOIAHOIO CKEJeTa U HAIUYHIO
coeMHeHU GyHKIIMOHATBHBIX rpynm. ['omonoru u romosnorus. Hauana nHomenknatypsl IUPAC. Knaccudukarus
peaknuii B OpraHuyeckorl xumuu. Peakuuu npucoequHeHus (TUIPUPOBAHMS, TaIOT€HUPOBAHMUS,
THJIpOTraJIOr€HUPOBAHUS, THJIpaTaIin). Peakiiun OTLIETIJICHUS (nerunpupoBaHus,
JIeTUAPOTaIOTeHUPOBAHNUS, JieTuApaTalun). Peakiuu 3amenienus. Peakiuy nsomepusanuu.
IIpakTHyeckoe 3ansiTHE 2 1
[TpoBepka 3HaHMI oOyuarommxcs nmo Teme 1.1. 3HaHUE OCHOBHBIX IMOJIOKEHHUH Teopun bytnepoBa, ymeHue
IIOCTPOEHHUS YIJIEPOJIHBIX CKEJIETOB HAa IPUMEPE IPOCTBIX YIJIEBOAOPOAOB M HX IMPOU3BOJIHBIX. YMEHHE
OTIpeNIeNATh TUIBI THOPUAN3ALIMU aTOMOB YIJIepo/ia, HallMuKe U- U CUTMa- CBsI3eil B CTpYKTypHOU (opmyrie
OpPraHNYECKOI0 BELIECTBA.
Tema 1.2. Copepxxanue y4eOHOIo MaTepuasa 10
Yraesogopoas! M ux | 1 AnkaHbl. AJTKaHbl: TOMOJOTHYECKUH Psifl, U30MEPHSI U HOMEHKIIATypa aJIKaHOB. XMMHYECKHE CBOMCTBA 4 1
NPHUPOJHBbIE aJIKaHoOB (MeTaHa, dTaHa): TOpEeHHe, 3aMellleHue, pa3lioKeHue, Aeruapruposanue. [IpuMmenenne ankanoB
UCTOYHHUKU Ha OCHOBE CBOMCTB. [Iporiecchl mpOMBITINIEHHON epepaboTku HeTH: KpeKUHT, pudopMuHT. OKTAaHOBOE
4quCcI0 OSH3MHOB M 1IE€TAaHOBOE YHMCIIO JU3EJIBHOrO TOIUMBA. KOKCOXMMHUYECKOE MPOU3BOACTBO U €r0
MPOAYKIHSI.
Pemenue sxcriepuMeHTaIbHBIX 3a1a4
2 AnKeHbl. DTWJIEH, €ro Mojy4deHue (JIerHApUpOBaHUMEM 3TaHa, JEHOJUMEpU3AIed MOJUITUIICHA). 1
['omonornyeckuit psia, U30MepuUs, HOMEHKJIATypa aJIKEHOB. XMMHUYECKUE CBOWCTBA ITUJIEHA: TOPEHHUE,
KayeCcTBEHHbIE peakuuu (oOecuBeurBaHMe OpPOMHOW BOABI W pacTBOpa IE€pPMaHTaHaTa Kauus), 4

rujpaTanus, nonumepusamnus. [I[puMeHneHue sTuneHa Ha ocCHOBe CBOMCTB. JlueHsl u kayuyku. [lonsTtue
0 JUeHaX Kak yrieBOJOpOAax C ABYMS IBOMHBIMU CBS3AMU. CONpsDKEHHBIE AMEHBI. XHUMUYECKHE




cBoiicTBa OyraaueHa-1,3 u u3onpeHa: odbecuBeynBaHue OPOMHOM BOABI U MOJIMMEPHU3ALUs B KaydyKH.
Harypanbublii W cuHTeTHMYecKME Kaydyku. Pe3uHa. AJkuHbl. AneTuwieH. XHMHUYECKUE CBOMCTBa
alleTUJIeHa: TopeHue, obeclBeYrBaHne OPOMHOI BO/IbI, IPUCOECAMHEHUE XJIOPOBOAOPOAA U THAPATALIMSL.
ITpuMmeHeHne anleTuIeHa Ha OCHOBE CBOMCTB. MeKKIIaccoBasi H30MEpHS C aJIKaJIUCHAMH.

Apenbl. ben3on. Xumuueckrue CBOMCTBa OCH30Ja: TOPEHUE, PEaKIMK 3aMeIleHus (TaToreHupOBaHHE,
HuTpoBaHue). [lpumenenne GeH3071a HA OCHOBE CBOMCTB.

KTHYCCKHE 3aHATHA

[IpenenpHBIE YTIEBOAOPOIBI. AJKAaHBI. XUMUYECKUE U (PU3UUECKUE CBOICTBA, MOTyYCHHUE.

Here,I[eJ'ILHbIe YriieBOAOpOAbl, XUMHUYCCKUEC U (1)I/ISI/I‘IGCKI/IG CBOﬁCTBa, MOJIyucCHHC.

ApOMaTI/I‘leCKI/Ie YrJIeBOAOPOAbI HA ITPUMEPE OeH307a U €ro HpOCT@ﬁH.IPIX TOMOJIOTOB. XUMHUUYECKHE U
Q)HSHHGCKI/IG CBOﬁCTBa, MMOJIy4CHHUC.

Tema 1.3.
Kucaopoacoaep:xain
He OpraHnvecKue
coeMHEHHs

Conep:xanue yueOHOro MmaTepuasa

1.

Cruptsl. [Tonydyenue 3tanona OpoKEHHEM TIIFOKO3bI M THpaTaluel dTujieHa. [ uapoKkcuibHas rpymmna
Kak (yHKIUOHANbHAs. [loHSATHE O mNpeAeNbHBIX OJHOATOMHBIX CIIHPTaX. XHUMHUYECKUE CBOMCTBA
ATaHOJA: B3aMMOJCHCTBHE C HAaTpueM, oOpa3oBaHHE MPOCTBHIX U CIOXKHBIX I(PHUPOB, OKUCICHHUE B
anpaerun. [IlpuMeHeHne »5TaHOJIAa HAa OCHOBE CBOWMCTB. AJIKOTOJIM3M, €ro IOCJIEICTBUS U
npeaynpexaeHue. [ TuiuepuH Kak npeacTaBUTellb MHOTOATOMHBIX cUpTOB. KauecTBeHHast peakiusi Ha
MHOroaromMHble crupTel. IIpumenenue rounepuna. @enos. dusnyeckne M XUMHUYECKHE CBOMCTBA
denona. BzauMHoe BIusiHUE aTOMOB B MOJIeKyJie (heHoIa: B3aUMOACHCTBHE C TUIPOKCUIOM HATPHS U
a30THOM kucnotoil. [IpumeHenue heHosa Ha OCHOBE €ro CBOWCTBA

Anbnerunsl. [Tonstue 06 anpaerngax. AnpaerujiHas rpynna kak GyHKIuoHanbHas. PopManbaerus u
€ro CBOMCTBA: OKMCIICHHE B COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIUI CITAPT.
[TonydyeHue anmpAErHIOB OKHCIEHHEM COOTBETCTBYIOIIMX cnupToB. IIpuMmeHeHue ¢opmanbaeruia Ha
ocHoBe ero cBoiicTB. KapOoHoBbIe kucnoThl. [loHsiTre 0 kapOoHOBBIX KucioTax. KapOokcunpHas rpymnmna
Kak (yHKIHOHAJIbHAA. ['OMONOTMYECKU psii NpeAeibHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[ToryueHnne kKapOOHOBBIX KUCIOT OKMCIEHUEM allbJeTHI0B. XUMHUYECKHE CBOMCTBA YKCYCHOW KHCIIOTHI:
o0miye CBOHCTBA ¢ MHUHEpPAIbHBIMU KHUCJIOTAaMHM M peakuuu sTepudukanuu. [Ipumenenue ykcycHOM
KHCJIOTBI Ha OCHOBE CBOWCTB. BrIcIne KUpHbIE KHCIOTHI HAa PUMEPE NAIBMUTHHOBOM U CTEAPUHOBOM.

IIpa

KTH4YE€CKHUE 3aHATUA
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1. Xumuueckue u pusnyeckre CBOMCTBA CIIUPTOB (OKUCIICHUE CIIUPTA B alibACTHI, MOJIyYeHHUE TIIIepaTa
MEU, TUTPOCKOIINYHOCTB);

2. Xumuueckue U (pu3MuecKre CBOWCTBA ANbJACTUAOB (pEeakimus cepeOpsHOro 3epKana, OKUCICHUE
aJIbJIETUJIOB B KUCJIOTY ¢ ToMouibio rujipokcuia meau (11));

3. CBoiiCTBa YKCYCHOM KUCIIOTHI (B3aUMOJICHCTBUE C METAJUIAMH, C OCHOBAHUSIMH, C COJIIMH, OTHOIIIEHUE K
UHAMKAaTOpam);

Tema 1.4 Conep:xanue yueOHOro Marepuasa 4
AsoTcoaepikamue IMoumepswl. benku u monucaxapuapl Kak OMOTIOTUMEDHI. 4
OpraHnyeckKue Inacrmaccesl. [lonydeHne noauMepoB peakuueil mojumMepu3aluy U NOJIMKOHAeHCAK. TepMoIuiacTuuHble
coe/IMHEeHM. U TepMOpEaKTUBHbIE TU1acTMacchl. [IpencraBurenu miactmacc.
ITosumepsi BouokHa, ux xinaccuduxanus. Iloaydyenue BonokoH. OTaenbHble IPEACTaBUTEIN XUMHUUECKUX BOJIOKOH.
IIpakTHyeckoe 3ansiTue 2
1. O6mee nonumanne BMC: knaccudukanuu, criocodax mosydenus, Gu3nko-MexaHHIeCKHe CBOMNCTBA,
COCTOSIHUS, XUMHUECKUE CBOICTBA, IPUMEHEHHUE.
Paznen 2. OO0masi ¥ HeOpraHM4YecKas XuMHUst 34
Tema 2.1. OcnoBuble | Conepkanue yueOHOro MaTepuasia 2
TOHSITHUSI K 3AKOHBI OcHoBHbIe NMOHATHA XUMHHM. BemectBo. AToM. Monekyna. XUMHUYECKUN 3JI€MEHT. AJIIOTPOIUS.
XUMHH ITpocTsle u croxHbIE BelecTBa. KauecTBEHHBIN M KOJTMYECTBEHHBIN COCTaB BEIECTB. XUMHUYECKUE 3HAKU 1
u ¢popMyibl. OTHOCUTENBHBIE AaTOMHAs U MOJIEKyJIsipHast Macchl. KonndecTBo BemiecTsa.
OcHoOBHbBIE 3aKOHbI XUMHHU. 3aKOH COXPAaHEHHSI MacChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTAaBa BELIECTB
MOJIEKYJISIPHOM CTPYKTYpBI. 3aKOH ABOTaJpo U CIEACTBUS UX HETO.
PacuerHble 3a1aun Ha HAXOXAEHNE OTHOCUTEIBHON MOJIEKYJISIPHOM MAacchl, ONPEAEIEHUE MAaCcCOBOM 10U
XUMHYECKHX 3JIEMEHTOB B CJIO’KHOM BEILIECTBE.
IHepuoauuecknii 3axon .M. Menaeseesa. Otkpsitue [I.J1. MenneneessiM [lepuoanueckoro 3akoHa.
[Tepuonuueckuii 3akoH B popmynuposke [I.11. Menneneesa. 1

[leprnomuyeckass TabIMIIA XUMHUYECKHMX DJIEMEHTOB — TpadUuecKkoe OTOOpaKeHHE MEepUOINIECKOTO
3akoHa. CTpyKTypa NEpUOIMYECKON TaONUIBL: Mepuoabl (Manble W OOJbIWE), TPYMIbl (TJIaBHas |
nmoOovHas).

Crpoenne atoma m nepuoamveckuii 3axkon .M. MengeseeBa. AToM — ciokHas dactuua. fupo
(IpOTOHBI U HEUTPOHBI) U IEKTPOHHAS 00010uKa. M30TOmBl. CTpOoeHUE AIEKTPOHHBIX 000JIOYEK aTOMOB
9JICMCHTOB MaJIbIX HCPUOIOO0B. OCOGGHHOCTI/I CTPOCHUSA BJICKTPOHHBIX OGOHO‘-IGK aTOMOB DJJICMCHTOB
OonpmuXx TEepuooB (TepexoaHbIx anemeHToB). I[lonarne o0 opOurtansx. s-, p- u d-Opoutanm.
ONeKTpOHHbIE KOHQUTYpallud AaTOMOB XUMHUYECKMX d3jeMeHToB. CoBpeMmeHHas (HOpMyIHpPOBKa
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NEPUOANYECKOT0 3aKOHA. 3HAYEHHUE MEPUOJINYECKOr0 3aKOHA U MEPUOJNYECKON CUCTEMBl XUMHUECKUX
anemenToB [[.1. Menneneesa [uist pa3BUTUS HAYKU U IOHUMAaHUs XUMUYECKON KapTUHBI MUpA.

Tema 2.2.
CTtpoeHnue BeliecTBa

Conep:kanue y4eOHOT0 MaTepuasia

Honnasi xumuueckas cBsi3b. KaTHoHbI, UX 00pa3oBaHHe U3 aTOMOB B pe3yJIbTaTe MPOLECCa OKUCICHUSI.
AHHOHBI, UX 00pa3oBaHUE U3 aTOMOB B pe3yjbTarTe Mpoliecca BoccTaHoBIeHUs. IoHHas! CBSI3b, KaK CBS3b
MEXy KaTHOHAMH M aHHOHAMH 32 CYET AJIEKTPOCTATUYECKOTr0 NpuTsHKeHus. Kiaccugukanyst HOHOB: 110
COCTaBY, 3HAKY 3aps/ia, HAJIMUUIO TUAPaTHON 000104KK. MoHHbBIE KprcTaunyeckue pemeTku. CBoiicTBa
BELIECTB C HOHHBIM THUIIOM KPUCTAIIIMYECKON PELIETKH.

KoBajienTHasi xuMuyeckasi cBsiI3b. MexaHuU3M o0Opa3oBaHMs KOBAJIEHTHOW CBs3M (OOMEHHBI U
JIOHOPHO-aKUENTOPHBIN). DJIEKTPOOTpULIATENbHOCTh. KoBalleHTHBIE NOJSpHAs W HEMOJSpHAas CBS3H.
KpaTtHOCTp KOBaJIEeHTHOH CBs3U. MoOJEKy/IspHbIE U aTOMHBbIE KpUCTaluinyeckue pemeTku. CBoiicTBa
BELIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAIIMYECKUMHU PEILIETKAMHU.

Mera/uinyeckas cBsi3b. MeTauIMuecKass KPUCTANIMUECKAsl PEIIeTKa M MeTajuIMuecKash XUMHUYecKas
cBs3b. PU3HUECKHE CBOMCTBA METAILIOB.

ArperaTHble COCTOSIHHMS BellleCTB U BOJAOPOAHAsA CBS3b. TBep/oe, )KUIKOE U ra3000pa3Hoe COCTOSHUS
BenlecTB. [lepexos BelecTBa U3 OJIHOTO arperaTHOro COCTOAHUS B apyroe. BogoponHas cBs3b. Unctbie
BenlecTBa U cMecu. [lonsaTue o cMecu BemecTs. ['oMoreHHsle u rereporeHssle cmecu. CocTaB cMecei:
0o0BeMHas 1 MaccoBasi 1011 KOMIIOHEHTOB CMECH, MaccoBasi 10JIsl IPUMECE.

JucnepcHble cucremsl. [lonstue o aucnepcHoit cucreme. JucnepcHas aza M JUCIIEpCUOHHAs Cpeja.
Knaccudukanus aucrnepcHsix cucteM. [loHATHE 0 KOJIOUAHBIX CHCTEMAX.

Tema 2.3.
Bonaa. PacTtBopbl.
DJIeKTPOJIMTHYECKA
sl AUCCOM AL

Conep:xanue yueOHOTro MaTepuasa

1

Bona. PactBopsl. PactBopenue. Boga kak pacrBoputens. PacTBopuMocTh BemiecTB. HachblieHHbIE,
HEHACBIIICHHBIE, IEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ia30B, KUJIKOCTEH U TBEPABIX
BEIIIECTB OT Pa3NUYHBIX (PAKTOPOB.

MaccoBasi 10751 pacTBOPEHHOT'O BEHIECTBA. JJIEKTPOJUTHYECKAS JUCCOUMALMS. OJIECKTPOJIUTHl U
HEAJIEKTPOJIUTHI. DIEKTPOIUTHYECKAs Thccorannsa. MexaHu3Mbl 3J1€KTPOIMTUYECKON TUCCOLUALINN AJIS
BEILIECTB C PA3IMYHBIMU THUIIAMU XUMHUYECKOHN CBSI3H. [ 'MIIpaTUpOBAHHBIE U HETUIPATUPOBAHHBIE MOHBI.
CremneHb dMeKTponUTHYECKON nucconuanui. CuiabHbIe U caadble dMeKTpoauThl. OCHOBHBIEC TIOJIOKEHUS
TEOPHUU AIEKTPOIUTUUECKON Aucconranu. KHcioTel, OCHOBAaHUS M COJIM KaK 3JIEKTPOJIUTHI.

['maponu3 xak oOMeHHBIH mporecc. HeoOpaTuMelii THAPOIU3 OPraHUMYECKHMX M HEOPTraHMYECKHX
COEIMHEHUH U €ro 3HAUYEHHUE B IPAKTUYECKON JEATEIbHOCTH YEJIOBEKA
OO6parumsrii Tuaposn3 conet. [IpakTudeckoe nmpumMeHenue ruaponsa. CTyrneHYaThIi THIPOITH3.
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IpakTn4yeckne 3aHATUS

1. Peakuuu noHHoro oomMeHa
2. 'mapoinus coseli (Bce TUIBI THAPOIIN3a, PEAKIIHS CPEIbI)

Tema 2.4.
XuMuueckKue
peaxkuuu

Conep:xanue yueOHOTro MaTepuasa

1.

Kanaccupukanus xuMmuyeckux peakuuii. Peaknuu coennHeHUs, pa3iokKeHHs, 3aMEIIeHUs, 0OMEHa.
Karanutnueckne peakuun. OOpatrMble W HeoOpaTUMble peakiuu. ['OMOTeHHBIE W TeTEpPOTeHHBIC
peakuuu. DK30TEPMHUECKUE U SHIOTEPMUYECKHE peakiuu. TernaoBoil 3PPeKT XMMHUECKUX peaKIuil.
TepMoxuMHUuecKkre ypaBHCHUS.

CkopocTh XMMUYEeCKHX peakiuii. [[oHATHE 0O CKOPOCTH XUMHUYECKUX PeaKluid. 3aBUCUMOCTb CKOPOCTH
XUMHYECKHX PEAKIHil OT pa3iuyHbIX (aKTOPOB: MPHUPOJBI PEarupyrOIIUX BEIIECTB, UX KOHIIEHTPAIIHH,
TEMIIepaTypbl, MOBEPXHOCTH CONMPHUKOCHOBEHUS W HCIOJIb30BaHMS Karaiau3atopoB. OOpaTUMOCTh
XUMUYECKHX peakiuid. OOpaTUMbIC U HEOOPATUMbIC PEaKIIMH. XUMHYECKOE PABHOBECHE U CITOCOOBI €r0
CMEIIICHUS.

OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu. Crenenp okuciieHus. OKHUCIUTEIb U BOCCTAHOBJICHHE.
BoccranoButens u okuciaeHue. Merton QJICKTPOHHOI'O banaHca 11 COCTAaBJICHUA ypaBHCHI/Iﬁ
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ.

Tema 2.5.
Kaaccupuranus
HEOPraHUu4ecKux
COoeIMHEHUH 1 X

CBOIiCTBA

Conep:xxanue yueOHOro MaTepuasa

1

Metamibl. OCOOCHHOCTH CTPOCHHUSI aTOMOB M KpUCTAUIOB. (DU3WYECKHE CBONCTBA METAJUIOB.
Knaccudukanus MeTauioB 1O pa3iIUYHBIM — TpU3HAKaM. XHUMHYECKHE CBOMCTBAa METaJJIOB.
DNEKTPOXUMUYECKUNA Pl HAmpsDKeHU MetamuioB. Metamtotepmus. OOmme crnocoObl MOTydeHUs!
MetauioB. [lonsatue o Meramnypruu. I[lupomeramnyprus, TUAPOMETAIUTYPIHUS U 3JIEKTPOMETAJUTYPIHsl.
CrnnaBbl YEpHBIE U LIBETHBIE.

Hemeranubl. OcoO0eHHOCTH cTpoeHus: aTOMOB. HemeTtasibl — nmpocThle BeliecTBa. 3aBUCUMOCTh CBOMCTB
raJloreHoB OT X mnoJyiokeHus B Ilepumonnyeckoit cucreme. OKHCIUTENbHBIE U BOCCTAHOBUTEIBHbBIE
CBOICTBAa HEMETAJIJIOB B 3aBUCUMOCTH OT UX MOJOXKEHUS B PSAY AIEKTPOOTPULIATENBHOCTH.

Oxcuabl 1 ux cBoiicTBa. Coneobpasyromiye u HecoseoOpasyrome okcuabl. OCHOBHBIE, aM(oTepHBIE U
KHCJIOTHBIE OKCHIBI. 3aBHCUMOCTH XapaKTepa OKCHIA OT CTETICHH OKUCIICHHSI 00pa3yIOIero ero MeTaia.
XUMHYECKUE CBOMCTBA OKCUAOB. [loydeHne OKCuIoB.

Kucaorel 1 ux cBoiictBa. KucioTel Kak 3JIEKTPOJIUTHI, UX KJIaCCU(UKALKS 110 Pa3TUYHBIM MTPU3HAKAM.
XVMUYECKHE CBOMCTBA KHUCIOT B CBET€ TEOPHUM DJICKTPOIUTUYECKOW mucconuanuu. OcoOeHHOCTH
B3aMMOJICHCTBUSI KOHIICHTPUPOBAHHOW CEpHOM M a30THOM KHUCIOT ¢ MeTtaiaMu. OCHOBHBIE CIIOCOOBI
MOJIY4YCHHA KHUCJIOTHI.
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OcHoBaHuss M uX cBoiicTBa. OCHOBaHUS KakK JJICKTPOIHTHI, WX KiIacCU(UKANMS IO PA3ITUIHBIM
MpU3HaKaM. XHMHUYECKHE CBOMCTBA OCHOBAaHUU B CBETE TEOPUHU AIEKTPOIUTUYECKON JHCCOLMALIUM.
PasnoxeHne HepacTBOPUMBIX B BOJIE OCHOBaHUN. OCHOBHBIE CIIOCOOBI MTOJIyUYEHUsI OCHOBAHUH.

Coim u ux cpoiicrBa. Conu kak 37eKTpoauTbl. Coau cpeaHue, KUCIble U OCHOBHBIE. XUMHUUYECKHU 1
CBOMCTBA COJICH B CBETE TCOPUHU AJICKTPOJUTHUCCKON Arcconuanuu. CriocoObI MOTyYEHUs COJICH.
I'maposnus comneit.
I'eHeTnueckasi CBSI3b HEOPraHN4YECKUX BelleCTB. 1
IIpakTH4eckue 3aHATHSA 10
1. XuMudeckue CBOMCTBA METAJLIOB.
2. XUMHUY€ECKHE CBOMCTBA OKCHIOB
3. DIEeKTPOIU3 CoJeH
4. Peakupii METAJJIOB C KUCJIOTaAMU
5. I'maponus coneit
JuddepeHupoBaHHBIN 324eT 2
Bcero: 68
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3. YCJIOBUSI PEAJIM3ALIMM ITPOT PAMMBI OBIIIEOBPA3OBATEJIBHOI
JUCHUIIIAHBI

3.1. TpeOoBaHMsA K MUHUMAJIbHOMY MaTE€pPHAJbHO-TEXHHYECKOMY
o0ecreyeHuIo

JUid peanuzaluy MporpaMMmbl JHUCLUUIUIMHBI JIOJDKHBI OBITh INPEAYCMOTPEHBI
CIIEyIOIINE CHEIHATbHbIE MOMEIIECHU: y4eOHbIH KaOMHET XUMHHM W/WIN y4eOHOM
XUMHUYECKOU J1abopaTopuH.

OGopynoBanne yuyeOHOro KaOuHeTa (HArJIsAHbIe TOCOOHMsI): HAOOPHI
IIAPOCTEP>KHEBBIX MOJIENIEH MOJIEKYJI, MOJENH KPUCTANINYECKUX PEIIETOK, KOJUIEKIIUH
MPOCTBIX M CJIOKHBIX BEIIECTB W/WUIM KOJUIEKIIMH IOJMMEPOB; KOJUICKIUS TOPHBIX
nopoJ, W MHHepajoB, Tabnuna MeHxaeneeBa, ydeOHble QUIbMBL, LU(POBHIE
00pa3oBaTeNbHbIE PECYPCHI.

Texnnueckue cpeacrBa  oOOy4YeHHsi: KOMIIBIOTED C  YCTPOMCTBaMU
BOCIIDOM3BEJCHUS  3ByKa, IPUHTEP, MYJIBTUMEIUA-IIPOCKTOP C  JKPAHOM,
MYJIbTUMEIHMIHAS TO0CKA, YKa3Ka-IIPE3EHTEP IS IPE3CHTALNN.

O6opynoBanme saGoparopum U pado4YuX MecT Ja0OpPaTOPMU: MEH3YPKH,
MUTETKU-KaNeIbHUIBI, TEPMOMETPBI, MUKPOCKOI, JIYIbl, IPEAMETHBIE U MOKPOBHBIE
CTEKJIa, IUITAHIIETHI U KalelbHbIX peaklnii, (GUIbTpoBabHAsE Oymara, IpOMbBIBAIIKH,
CTEKJISIHHbIE TPOOUPKHU, pE3UHOBBIE MPOOKHU, POHAPUKH, HAOOP PEAKTUBOB, CTEKJISTHHBIE
MaJOYKH, IITATUBBI 17151 IPOOUPOK; MEPHBIE HUITUHAPHI, BOPOHKH CTEKJITHHBIE, BODOHKHU
nenutenbuble numuHapudeckue (50-100 M), cTynku ¢ nectukom, paphopoBbIe YaIIKH,
NUHIETH, (UIBTpbl OyMakHble, BaTa, Mapiis, 4YacoBbIE CTEKJA, JJIEKTPOIUIUTKH,
71a00paTOpHbIE IITATUBBI, CIIUPTOBBIE TOPEIKU, CIIMYKH, TPUOOp VI MOTYUEHHS Ta30B
(w1 mpoOupKa ¢ ra300TBOJHOM TpPyOKOIl), AepxaTenu Uisl NPOOUPOK, CKISIHKUA JJIs
XpaHEHHs PEaKTUBOB, pa3laTO4YHbIe JIOTKU; XuMuueckue crakansl (50, 100 u 200 mu);
LINATENH; MUHIIETHI; TUTEJIbHbIE IIMMILbL; CEKYHIOMEPHI (TaliMepbl), MEpPHbIE IPOOUPKHU
(ra 10—20 mut) u mepable koJ10bI (25, 50, 100 1 200 M), BoasiHas 0aHs (MM TEPMOCTAT),
CTEKJISIHHBIC TIAJIOYKH; KOHWYECKHE KOJOBI mis TuTpoBanus (50 m 100 wmm);
VMHAMKATOPHBIE TIOJIOCKH ISl onpenenenus pH u ctanmapTHasi HHIUKATOpHAS IIKala;
YHUBEpCAIbHBIN HHAUKATOP; nuneTky Ha 1, 10, 50 mut (mnm nozatopst Ha 1, 5 u 10 mn),
OIOpEeTKU U1l TUTPOBaHUs, MeauuuHckue mmnpuubl Ha 100—150 mu, nabopaTopHbie
W/WIU aHaJTuTU4ecKue Bechbl, pH-MeTpbl, cymmiabHbIA mKad, u Ap. JadopaTopHOE
o0opy0BaHuUe.

3.2. UndopmannonHoe odecriedeHne peajsn3auu NporpaMmmbl

1. Jns peamusaruu mporpaMmbl OMOIMOTEUHBIH (OHA 0O0pa3zoBaTEIHLHOM
OpraHM3alyy JOHKEH WMETh IedyaTHble W/WIM 3IIEKTPOHHBIE 00pa3oBaTeibHbIE U
MHPOPMAILIMOHHBIE  PECYpChl,  PEKOMEHJOBAHHbIE s  HUCIOJb30BAaHUSA B
o0Opa30BaTeNbHOM IIPOLIECCEe, HE CTaplle 5 JET ¢ MOMEHTA U3/IaHusl.
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2. PexoMeHIyeMbIe TMevaTHbIC U3AaHUs 10 peaau3aliu 00Ieoopa3oBaTeIbHON
JTUCIHILTAHBI TPEACTABICHB B METOAWYCCKUX PEKOMEHJANUSX TI0 OpraHU3aIluu
oOydeHusI.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS
OBIIEOBPA3OBATEJIBLHOM JJUCHUTLJIAHBI

KoHTpoJib u o11eHKa pe3yabTaToB 00YUYEHHS OCYIIECTBIISIETCS MpenoaBaTeieM B
npolecce MPOBEACHUS MPAKTUYECKUX 3aHATUNA U TaOOPATOPHBIX pabOT, TECTUPOBAHMSI,
a TakXXe BBINOJHEHUS OOYYalOlMMUCA WHIMBUIYAIbHBIX 3aJJaHUM, TIPOEKTOB,
HCCIeI0BaHmM. Pe3ybTaThl 00y4eHHS ONPENETISIOT, 9TO 00YJaIONNecs J0/DKHBI 3HATH,
MMOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUHN U3YUEHUS TUCIUIUINHBI.

Jist popMupoBaHUs, KOHTPOJSL W OIICHKHM PE3YJIbTATOB OCBOCHHUS Y4eOHOM
JUCHUIUINHBL UCIHOJIB3YETCS CUCTEMa OLEHOYHBIX MEPONPUSATUN, MPEIACTABIIAIONIAS
c000i KOMIUIEKC y4eOHBIX MEPOTIPUSITUH, COTJIACOBAHHBIX C pPe3yJbTaTaMu OOy4eHUs U

chopmynmupoBanHbix ¢ ydetom DPI'OC COO (mpeaMeTHbie pe3ysibTaThl IO
mucturrae) u ®I'OC CIIO.
T
Ne | OK/IIK | Monyas/Pa3gen/Tema PesynbTaT 00y4eHus HIbL OHEHO'—IHf,IX
MeponpusTHii
I | OcHoBHOe coep:xkanne
1 ®opMy.IHPOBATH

Pa3zgen 1. OcHOBBI
CTpOEeHHS BelllecTBA

0a30BbIe MOHATHA U
3aKOHBI XUMHUHU

1.1

OK 01

CrpoeHue aToMOB
XUMHYECKHX 2JIEMEHTOB
U TIPUPOJIAa XUMHUYECKOM
CBSI3U

CocTaBnsiTh XUMUYECKHE
(bopMyIbl COEAMHEHUN B
COOTBETCTBUU CO
CTENEHBIO OKUCIICHUS
XUMHUYECKHUX IJIEMEHTOB,
WCXOJISI U3 BAJICHTHOCTHU U
ANIEKTPOOTPHUILIATEILHOCTU

1. Tect «CtpoeHue aToMOB
XUMHUYECKUX 3JIEMEHTOB U
PUPOJA XUMHUUECKOU CBS3U.

2. 3a1a4u Ha COCTABIICHUE
XUMHUYECKUX HOpMYIT
JIBYXaTOMHBIX COEIMHEHUI
(oxcuaoB, cynbGUI0B, THAPUIIOB
U T.IL).

3. 3agaHus Ha UCTIOJIb30BAaHUE
XUMHUYECKON CUMBOJIUKH U
HA3BaHUM COEAUHEHUN 110
HOMEHKJIAType MEXAYHAPOTHOTO
COI03a TEOPETUYECKOU U
MPUKJIATHON XUMUU 1
TPUBUAIILHBIX HA3BAaHUU IS
COCTABJICHUS] XUMHUYECKUX
(hopmys TByXaTOMHBIX
COEIMHEHUH (OKCUIOB,
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Cynb(pUI0B, THAPUIIOB U T.11.) U
JPYTUX HEOPTaHUIECKUX
COCTMHEHUH OTJIEIBHBIX KJIACCOB

1.2

OK 01
OK 02

[lepuoauueckuii 3aKOH U
tabnuma J[.U.
MenneneeBa

XapakTepus3oBaTh
XHMUYCCKHE PJICMCHTEI B
COOTBETCTBUH C UX
MOJIOKEHHEM B
IIEPUONYECKON CUCTEME
XHMHYECKHUX 3JICMEHTOB
.. Menneneea

1. Tect «MeTtammnaeckue /
HeMeTaJlNIMYeCKHE CBOMCTBA,
3JIEKTPOOTPULIATEILHOCTD U
CPOJICTBO K BJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHE C UX JICKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
IIEPUOINYECKON CUCTEME
XUMHUYECKUX 3jiemeHToB J[. 1.
MeneneeBay.

2. IIpakTryeckue 3aanus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOCHHUEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB M IEPUOANYECKUM
N3MEHEHHEM CBOMCTB
XHMUYECKHX DJIEMSHTOB U HX
COCIUHCHHI B COOTBETCTBUH C
nonoxxenneM [lepuoanueckon
CHCTEME.

3. IIpakTUKO-OpUEHTHUPOBAHHBIE
TEOPETUUECKUE 3aaHusl Ha
XapaKTEepU3aLNUI0 XUMHUECKHX
9JIEMEHTOB: «MeTamndeckue /
HeMeTaJNIMYeCcKHe CBOMCTBA,
3JEKTPOOTPUIIATEIHLHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMHUYECKHX DJIECMCHTOB B
COOTBETCTBUE C UX PJIEKTPOHHBIM
CTPOEHUEM U TMOJIOKEHHUEM B
IIEPUOANYECKON CUCTEME
XAMUYECKHUX DJIEMESHTOB

.. MenneneeBa»

Pasznea 2. XuMuueckue
peakuumn

XapakTepu3oBaTh THIIbI
XUMHYECKHX peaKIui

KonTpoabHas padora
«CTpoeHue BellecTBa u
XHMHYECKHe Peakum»

2.1

OK 01
OK 04

Tune! XUMHIYECKUX
peakumit

CocTaBisiTh peakiuu
COEIMHEHMS, PA3JI0KEHUS,

1. 3agauu Ha cocTaBICHUE
YPaBHEHUU PEAKLUN:
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oOMeHa, 3aMellCHNS,
OKHUCJIUTEIbHO-
BOCCTAHOBHUTCIIBHBIC
peaKum

— COEJMHEHMS], 3aMEILIECHUS,
pasnoxeHusi, o0OMeHa,

— OKUCITUTENIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIIUM C
WCTOJIb30BAHUEM METO/Ia
AJIEKTPOHHOTO OanaHca.

2. 3aiauu Ha pacyeT MaccChl
BEIIeCTBA UM 00bEMa

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BELIECTBA, MAacce WIH 00BEMY
OOHOTO U3 YHYaCTBYIOIIHX B
peaKIy BELIECTB; PACUETHI
Macchl (00bEMa, KOJIMYeCTBa
BEIIIECTBA) MPOIyKTOB PEAKIIHH,
€CJIM OJIHO U3 BEIIECTB UMEET

puMecu
2.2 DNEeKTPOTUTHYECKAS CocTaBnaTh ypaBHEHUS 1. 3ananus Ha cocTaBiIeHUE
JUCCOLIMAIMS U MIOHHBIN | XUMHYECKHUX PEAKINU MOJIEKYJISIPHBIX U MOHHBIX
obmMeH HMOHHOI'0 0OMEHa C peakuuii ¢ yuacTueM KUCIIoT,
y4JacTueMm OCHOBaHHUU U coJiel,
HEOPraHNYECKUX BEIECTB |yCTAHOBJIEHUE U3MEHEHUS
KHCJIOTHOCTH CPEebl
2. JTaboparopHas pabora "Tumsl
XUMHUYECKHUX peakiuii”
3 Pa3nen 3. Ctpoenue n |HcciaenoBath crpoenue u | Konrpoabhas padora

CBOJICTBA
HEOPraHu4eCKHUX
BellleCTB

CBOJICTBa
HEOPraHUu4ecKUux
BellleCTB

«CBOJCTBa HEOPrAaHNYECKHUX
BelleCTB»
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3.1

OK 01

Knaccudukanus,
HOMECHKJIaTypa 1
CTpOCHUE
HEOPraHUYECKUX
BEILIECTB

Knaccudumnuposars
HEOPraHUYeCKHUe
BEIIECTBA B COOTBETCTBUU
C X CTPOSHUEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTraHMYECKUX
BEILIECTB UCXO/S U3 UX
XUMHUYECKON (GOPMYITBI UITH
COCTaBJICHUE XUMUYECKOMN
(hopMyIIBI KCXO/IS U3 HA3BAHUS
BEIIECTBA IO MEXAYHAPOIHON
WJIY TPUBHAIBHOMN
HOMEHKJIaType.

2. 3agaun HA pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
3JIEMEHTA (COEeAMHEHNUS) B
MOJIEKYJIe (CMecH).

3. [IpakTudeckue 3a1aHus MO
KJaccu(puKanum, HOMEHKIIAType U
XUMHYECKHM (hopmyrnam
HEOPTaHWYECKUX BEILIECTB
Pa3IUYHbIX KJIacCOB.

4. IlpakTryeckue 3a1aHus Ha
ONPEACICHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJ]a XUMUYECKOM
CBSI3M U THIA KPUCTAIUTHUECKOM
pelIeTKH

32

OK 01
OK 02

Du3UKO-XUMHYSCKHE
CBOICTBa
HEOPraHWYECKUX
BEIIECTB

YcraHaBIMBaTh
3aBUCUMOCTh (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEIIECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIa
KpUCTAITTNYECKON
pelmeTKu

1. Tect «OcobeHHOCTH
XUMHUYECKHUX CBOMCTB OKCUOB,
KHCJIOT, OCHOBaHUMN, aM()OTEPHBIX
TUIPOKCUIOB U COJIEIN.

2. 3ajaHus Ha COCTaBJIEHUE
YpaBHEHUN XUMHUYECKUX PEaKINi
C Y4acTHEM IPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIOB, HEMETAIIIIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUHU M aM()OTEPHBIX
THIPOKCHUI0B, HEOPTaHUYECKHUX
COJIEH, XapaKTEPUIYIOLIUX NX
CBOICTBA U CIIOCOOBI TIOJTYYEHHUS.
3. IIpakTHKO-OpUEHTHUPOBAHHBIE
TEOPETUUECKHE 3a/1aHUs Ha
CBOICTBA U MOJIy4YEHUE
HEOpPraHUYECKUX BEILECTB
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33

OK 01
OK 02
OK 04

Nnentudukarus
HEOPraHMYECKUX
BEILIECTB

UccaenoBarn
Ka4ueCTBCHHBIC PEAKIINH
HCOpFaHI/I‘IGCKI/IX BCIICCTB

1. IIpakTHUKO-OpUEHTUPOBAHHBIE
3aJJaHHs IO COCTABJICHUIO
XUMHYECKHUX PEAKIUH C y4acTHEM
HEOPTaHWYECKHUX BEIICCTB,
WCIIOJIb3YEMBIX JIJIST UX
UICHTU(UKAIUH.
2.Jlaboparopnas pabora:
“Unentudukanus
HEOPraHUYECKHUX BEIIECTB”

Pa3nen 4. Ctpoenne u
CBOIICTBA
OpraHHYeCcKuX
BeIeCTB

HccaenoBarb cTpoeHne u
CBONCTBA OPraHUYeCcKHuX
BeEIeCTB

KonTpoabHasi padora
«CTpoeHune U CBOMCTBA
OPraHMYecKuX BellecTB)

4.1

OK 01

Knaccudukanus,
CTPOCHHE H
HOMEHKJIATypa
OpPTaHMYECKUX BEIICCTB

Knaccudunmposatsb
OpraHMYECKHE BEIlECTBA B
COOTBETCTBHUH C UX
CTPOEHUEM

1. 3agaHus Ha cocTaBIeHUE
Ha3BaHUM OpraHUYeCcKUX
COEIMHEHUM 110 TPUBUATIBHOU WIIH
MEXIYHapOAHON
cUCcTeMaTUYeCcKOi HOMEHKJIAType.
2. 3ajgaHusi Ha COCTaBIICHUE
IOJIHBIX ¥ COKPAIIEHHbIX
CTPYKTYPHBIX (OpPMYII
OpPraHMYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB.

3. 3agaun Ha ompeieNieHre
npocreiien GopmyIibl
OpraHMYECKON MOJIEKYIIbI, UCXOMS
13 3JIEMEHTHOT0 cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHUYECKUX
COEMHEHNN

YcranaBauBaTh
3aBUCUMOCTh (PU3HUKO-
XUMHYECKHX CBOMCTB
OpPTraHUYECKUX BEIIECTB OT
CTPOEHHUS MOJIEKYJI

1. 3agaHus Ha cOCTaBJICHHE
YpaBHEHUN XUMUYECKHUX PEAKIIHI
C YYaCTHEM OPTaHUYECKUX
BEIIECTB HA OCHOBAHUH UX
COCTaBa M CTPOECHHS.

2. 3a1aHus HAa COCTABJICHUE
YPaBHEHUN XUMHUYECKHUX PEAKIIH,
WUTIOCTPUPYIOIINX XUMUYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHHUS JAHHBIX PEaKlHi U
TEHETUYECKOM CBSI3U
OpPTraHWYECKUX BEIECTB Pa3HbIX
KJIACCOB.

3. PacueTHBIe 3a1a4M 110
YPaBHEHUSIM PEAKLUH C y4aCTUEM
OpPraHUYECKHUX BEIIECTB.
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4. JIaboparopHas paborta
“IIpeBpallieHUsI OPraHUYECKUX
BELIECTB [IPX HArpeBaHUU"

43 | OK 01 Nnentudukarus UccnenoBath 1. ITpakTUKO-OpHUEHTUPOBAHHBIEC
OK 02 |opraHM4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKUX XUMUYECKHUX PEaKIUi C y4aCTHEM
IIPUMEHEHUE B OBITOBOM |COEIUHEHUI OTJEIBbHBIX |OpPraHUYECKUX BEILIECTB, B T.4.
Y IIPOM3BOICTBEHHOMN KJIaCCOB HCIIOJIb3YEMBIX JJIS UX
JIeATEIbHOCTH YEJIOBEKA uaeHTU(UKAIIY B OBITY U
IPOMBILITIEHHOCTH.
2.Jlaboparopuas pabora:
“UnenTuduxanus opraHndecKux
COEIMHEHUI OTJENbHBIX KI1ACCOB™
5 Pasznea S. XapakTepu3zoBathb
Kunernyeckue u BJMSIHUE PA3THYHBIX
TepMOAUHAMHYECKHEe |(aKTOPOB Ha
3aKOHOMEPHOCTH PaBHOBecHE H CKOPOCTH
NPOTEKAHUA XUMHYECKHX peaKkIuii
XHMHMYECKHUX PeaKkunii
5 | OKOl CKOpOCTh XMMHUYECKHX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 |peakumii. XuMHUYECKOE |BIMSHUE KOHIICHTPAIIMK  |TEOPETHUECKHUE 3aJaHusI Ha
paBHOBecHE pearvpyomux BeecTB U |aHanu3 GaKkToOpoB, BIUSIOMIUX HA
TEMIEPaTypbl HA CKOPOCTh | U3MEHEHUE CKOPOCTH XUMUYECKOM
XUMHYECKUX PEAKIUN peakuuu. [Ipaktrko-
XapakTepu3oBaTh OpPUEHTUPOBAHHBIE 3aJaHUS HA
BIIMSTHUE U3MEHEHMS IpUMEHeHne npuHuna Jle-
KOHLIEHTpauuu BemecTs, |lllaTenbe s Hax oK IeHUs
peaxkuuu cpeasl U HaIlpaBJICHUs CMEIIEHUS
TEMIIEPATYPhI HA paBHOBECHS XMMHUYECKOM peaKINU
CMeEIlleHNEe XUMHUYECKOTr0  |M aHaiu3 (aKTOPOB, BIUSIOIINX
paBHOBeECHS Ha CMeIllEeHuEe XUMUYECKOTO
paBHOBeCHS
6 HccnenoBath HCTHHHBIE
Paznen 6. PacTBopsl PACTBOPHI € 321aHHBIMH
XapaKTepUCTHKAMH
6.1 | OKO1 ITonsTue o pactBopax  |Pa3nuuars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJIEHHE
OK 02 pacTBOpHI pacTBOpOB.

2. [IpakTHKO-OpUEHTUPOBAHHBIE
pacueTHbIE 3aJaHHsl Ha
JMCTIEPCHBIE CUCTEMBI,
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HCIOJIb3yeMbIe B OBITOBOM U

MIPOM3BOJICTBEHHOM JIEATEITLHOCTH

YeJioBeKa
6.2 | OKO01 UccnenoBanue cBoiicts |UccnenoBarh husuko- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
HWCTUHHBIX PacCTBOPOB

II | [IpodeccnoHaNbHO-OPUEHTHPOBAHHOE COlepPKaHMe (CopepKaHNe PUKJIATHOTO MOYJIs)

7 Pa3znen 7. OuenuBarh nocjaeacTBHs |3amuTa Keica (¢ yueTom
Xumus B ObITY U OBITOBOM U Oyayuei npogeccHOHAIbHOM
MPOU3BO/CTBEHHOM MPON3BOJACTBEHHOM JeATeIbHOCTH)

JAeSITeJIbHOCTH AesITeJIbHOCTH YeJIOBEKa
YyejI0BeKa ¢ MO3uIuH
IKOJIOTMYECKOM
0e30MacHOCTH
OK 01 XuMus B ObITY U OuenuBats nocnencteus | Keiic (c yuerom Oynymeit
OK 02 MIPOU3BOJICTBEHHOU OBITOBOI U po(heCcCHOHATTLHOM
OK 04 JIESITEIbHOCTH YEJIOBEKa |IPOU3BOACTBEHHOMN NESATSIILHOCTH)
OK 07 JIEATEIIbHOCTH YeJI0BeKa ¢ | BO3MOXKHBIE TEMBI KEHCOB:

HO3UIIUH DKOJIOTHUECKOU
0€30IMacCHOCTH

1. IloTennenue KIMMarta u
BBICBO60)KI[6HI/IG I'a30BbIX
THapaToB CO IHA OKEaHa.

2. Byayme matepuansl 171 aBua-

, MAIIMHO- ¥ TPHOOPOCTPOCHHUS.
3. HoBele MaTepuaisl s
COJIHEUHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX NIPETIAPATOB
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5. POHIAbI OHEHOYHBLIX CPEJACTB

2 cemectp 00y4eHnusi. @opma NpoMe:KyTOUHOM aTTECTAIUMN —
«AudpPepeHurpoBaHHBIN 3a4eT»

Borpocs! aiis noaAroToBku K AuddepeHIupoBaHHOMY 3a4€Ty MO MPEAMETY « XUMHUS

AJKaHBI

ApeHbl
Cruptel. PeHon

AJbaeruapl
. KapOoHOBBIE KHCIIOTHI.

00NN U R W

10 Crnosxxnblie 3¢upsl. JKupsl

11. YraeBonasl

MECTAJIIIOB»

HenpenenbHble yriieBOAOPOIBI.

I'eneTnyeckasi CcBS3b OpPraHU4CCKHUX COGIII/IHGHI/Iﬁ

12. A3oTocoaep:xaliyie OpraHM4eCcKrue COeIMHEHUS.
13.OcHOBHBIE TIOHATHS U 3aKOHBI XUMHU

14. IICXD u IICXD JI 1 MenaeneeBa

15. Tunbl XUMUYECKUX CBSA3EH, KPUCTAJUIMUECKUE PEIIETKH
16. Knaccudukaims XauMUYECKUX peaKui

17.T21
18.I'maponus coneii. OBP

19. Knaccudukaius HeOpraHU4eCKUX BEIIECTB

20.MeTaniabl, OKCUIBI

21.Cnoco6s1 momyuenust MeTaioB. Kopposus

22.Kucnotsl, ocHoBaaus. Conu

23.1I'eHeTn4eCKast CBSI3b HEOPTAHUYECKUX BEIIECTB

24.Pemenre pacu€THBIX 3a7a4.

Oprannueckas xumus. Teopust ctpoenne oprannyeckux Bemects A.M. bytieposa
[IpupoaHbIE UCTOYHUKH YIIIEBOOPOJIOB

OrneHka WHIAWBUIYATBHBIX 00pa30BaTENbHBIX JOCTHKEHUW 10 pe3yibTaTam
MMPOMEXKYTOUYHOW AaTTECTALMM MPOU3BOJUTCS B COOTBETCTBUU C YHUBEPCAIbHOMU

IIKaJIOM:
IMpouenr Ka4vecTBeHHAs1 OLIeHKA MHIUBHUYAJIbHBIX
pe3yIbTATUBHOCTH 00pa3oBaTeIbHbIX JTOCTHKEHN I
(MpaBUJILHBIX OTBETOB) 0ay1 (oTMeTKA) BepOAJIbHBIN aHAJIOT

90 + 100 5 OTJIMYHO

80+ &9 4 XOpOIIO

70 =79 3 YIOBJIETBOPUTENBHO
menee 70 2 HEYJOBJIETBOPUTEIHLHO
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Kputepun onenku:

— 90 + 100% (5 GamnoB) mpucBauBaeTcsi 00y4YarOIIEMyCs, €CJIU OH MOJHOCTHIO
BBITIOJTHUJI 33]JaHUE DK3aMEHAITMOHHOTO OWJIeTa: Tl TPaBUILHBIC OTBETHI HAa BCE
BOIPOCHI U PELINII BCE 3a]1a4H;

— 80 + 89% (4 OGamma) mpucCBaWBaeTCS OOYYAIOIIEMYCS, €CIIM OH IOJHOCTHIO
BBITIOJIHUJI OJIHO TPAKTUYECKOE 3aJaHuE HK3aMEHAIMOHHOro Owujieta W Jal
NpaBWIbHBIA OTBET HA TEOPETUYECKUWA BOIPOC, JUOO BBIMOJIHWI [Ba
PAKTUYECKUX 3aJIlaHUs, HO HE CMOT MPaBUIBLHO OTBETUTh HA TEOPETUUECKUU
BOTIPOC;

— 70 + 79 % (3 Ganna) mpucBauBaeTCsi 00YyYaroIIEMYyCs, €ClId OH IMOJIHOCTBHIO
BBITIOJTHIJT OJTHO MPAKTUYECKOE 3a/1aHKE HK3aMEHALIMOHHOTO OMiIeTa U IOy CTHIT
CYIIIECTBEHHBIC OMMMOKY MPU OTBETE HA TEOPETUIECCKUIN BOTIPOC;

— wmeHee 70% (2 Oamna) mpucBaumBaeTcsi 00ydarIIeMycsi, €ClIdi OH HE CMOT
BBITIOJIHUTH HU OJTHOTO MPAKTUYECKOT0 3a/IaHUsI 9K3aMEHAIIMOHHOTO OMJIeTa.
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6. ATATITALIASI PABOYEN ITPOT'PAMMGBI JJI51 JINLI C
OTPAHMYEHHBIMU BO3MOKHOCTSIMM 3JIOPOBbBSI (OB3)

AjnanTtupoBaHHasl IporpaMMa pa3pabaTbIBaeTCs IpU HAIWYUM 3asIBICHUS CO CTOPOHBI
oOyuaronerocst (poauTenei, 3aKOHHBIX NPEJCTaBUTENEH) U MEAUIIMHCKUX NTOKa3aHUMN
(peKOMEHIalUSIMU TICUXO0JIOT0-MEIUKO-TIEJarOrn4eckoil KoMmuccun). s nHBanumoB
aJlalTUpOBaHHAas 00pa3oBaTelbHAsl MPOrpaMma pa3padaTbIBA€TCsS B COOTBETCTBUU C
VHANBHUAYAIbHON MPOrpaMMon peaduIuTaIuy.
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