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1. OBIIIASI XAPAKTEPUCTHUKA ITIPUMEPHOM PABOYEN
MMPOT'PAMMBI OBIIIEOBPA3OBATEJBbHOM JTUCHUIIIUHBI «XUMMUSI»

1.1. MecTO0 AHCUMIUVIMHBI B CTPYKType OCHOBHOW mpo@eccuoHaANbHOM
00pa3oBaTeIbHOI MPOrPAMMBI

Oob1eoOpa3oBaTenpHas AUCHUIINHA « XUMUS» U3ydaeTcsl Ha 0a30BOM YpOBHE B
o01eo0pa3oBaTeIbHOM LUKIE Yy4eOHOro IlaHa OCHOBHOW MpodeccrnoHalbHOM
0o0pa30BaTeNpbHOM MPOTPaMMbl YKPYIMHEHHBIX TIpynn crneuuaidbHoctd  15.02.16
TexHOI0rus MaltMHOCTPOEHUS.

1.2. e ¥ IuIaHUpyeMble Pe3yJIbTAaThl 0CBOCHUS AUCHUIIIMHbBI

1.2.1. leau 1 3aga4y JTUCHUTLIMHBI

®opMUpOBaHUE Yy CTYACHTOB MPEJICTABICHUS O XUMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA KAK OCHOBBI MPUHATHS PEIICHUI B KU3HEHHBIX
Y IPOM3BOJICTBEHHBIX CUTYalIUSIX, OTBETCTBEHHOT'O OBEAECHUS B IPUPOIHON Cpee.

3axauyu AUCUMILIUHBI:

1) copmMupoBaTh NOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHHMS XHMHYECKUX
IIPOILIECCOB U SIBJICHUM B OKPYXKAIOLIEH CpeAe, LENOCTHOW HAYYHOM KapTHHBI MHDA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTAaBIATH (POPMYJIbl HEOPraHUYECKUX W OPraHMYECKHX
BEILECTB, YPABHEHUSI XUMUYECKUX PEAKLUN, OOBSICHATh UX CMBICI, UHTEPIIPETUPOBATH
pe3ynbTaThl XUMUYECKHUX IKCIIEPUMEHTOB,

3) cdhopmupoBaThb  HaBBIKM ~ NPOBEAEHUS  MPOCTEHMIIMX  XUMHUYECKUX
HKCIIEPUMEHTANIBHBIX UCCIIEIOBAHUH ¢ COONIIOICHEM TPaBUII O€30M1acHOr0 OOpaIeHus
C BEIIECTBAMH U JTAOOPATOPHBIM 000PYAOBaHUEM;

4) pa3BUTh yMEHUS UCIOJIb30BaTh HH(OPMALIMIO XUMUYECKOTO XapaKTepa U3
pa3IUYHBIX UICTOYHUKOB;

5) chopMupoBaTH YMEHUS IPOTHO3UPOBATH MOCIEACTBUS CBOEH NEATEIBHOCTH U
XUMHYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX IPOLIECCOB;

6) copMupoBaTh HOHUMAHKE 3HAYMMOCTH JOCTHKEHU XUMUYECKON HAyKU U
TEXHOJIOTHH JIsl pa3BUTHS COLIMATILHON U POU3BOACTBEHHOM cep.



1.2.2. Ilnanupyemblie pe3yabTaTbl OCBOCHHUsI 001Ie00pa3oBaTeJbHOM ATUCHUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO n

Ha ocHoBe ®PI'OC COO

Kon n IliiaHupyemble pe3yJibTaThl OCBOCHUS AUCHUILIHHBI
HAaUMEHOBaHUE
(dopMupyemMbIx O6uue JAucuunianHapHbie
KOMIETCHIIUH
OK O1. BeibupaTs (B yacTé TpyA0BOr0o BOCIIMTAHMS: - BIAQJETh CHUCTEMOM  XUMHUYECKHMX 3HAHUM, KOTOpas  BKJIIOYACT:

CIIOCOOBI pelIeHUsI
Bamay
npodecCHOHAIBEHO
I IesITeIbHOCTHU
NPUMEHHTEIFHO K
Pa3TMYHBIM
KOHTEKCTaM

- TOTOBHOCTH K TPYyAy, OCO3HAHNEC LHCHHOCTHU MaCTEpPCTBA,

TPYIOII00HE;

- TOTOBHOCTh K aKTUBHOM JICATCILHOCTH|
TEXHOJIOTUUYECKOM M  COLMAJIbHOM  HANpaBIEHHOCTH,
CIIOCOOHOCTD WHULIUAPOBATb, [JIAHUPOBATH 14l

CaMOCTOSITETTHHO BBITIONHATH TAKYIO JCSTEITBHOCTS;

- UHTEpeC K pa3myHbiM chepam mpodhecCHOHATBHOM
ICATCIIBHOCTH,

OBJ1ajeHue YHHBepCaJIbHbIMH
MO3HABATEJIbLHBIMH JeHCTBHAMM:

a) 0a30BbIe JIOTHYeCKHe IelCTBHS:

- CaMOCTOATENLHO (OPMYIUPOBATh M AKTYaTH3HPOBATh
po0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIICCTBEHHBIN MTPU3HAK WJIK OCHOBAHMSI
TSI CpaBHEHHS, Kiaccu(pukanuy 1 0000IeHus;

- OTNPEICIISTh LENU IeATSIbHOCTH, 33/1aBaTh apaMeTphl U
KPUTEPUU MX JIOCTHIKCHUS,

BBISIBJISITH  3aKOHOMEPHOCTH M NPOTHUBOPEUMSI
paccMaTpUBACMBIX SIBIICHUSX;

BHOCUTh KOPPEKTHUBBI B JCSITCIBHOCTh, OICHHBATH
COOTBETCTBHE PE3YJIbTATOB LEJISIM, OILIGHUBATh PHCKH|
MMOCJICICTBUH JACATCIBHOCTH;

pa3BUBaTh KpPEAaTUBHOE MBIIUICHHE TPU PEIICHUH
PKU3HEHHBIX MPOOIeM

0) 0azoBbIE HCCIEI0BATEILCKUE eCTBUA:

BIIQJICTh HABBIKAMHU Yy4YeOHO-HCCIIEIOBATEILCKON H

yueOHbIMU

B

HpOeKTHOfI JCATCIBbHOCTH, HaBbIKaMH paspeuicHus|_
pooIeMm;

- BBISIBIIATh  NPUYMHHO-CIICJICTBEHHBIE  CBS3M M|
AKTyaJIU3UpoBaTh 3ajaydy, BBIJIBUI'aTb THIIOTE3Y €€

JUISL  TOKa3aTeabCTBa

OCHOBOIIOJIATalOIME MOHATUSl (XMMHYECKUH 3JIEMEHT, aTOM, JJIEKTpOHHas]
000JI0uKa aToMa, s-, p-, d-3JEKTPOHHBIE OpPOMTAIM ATOMOB, MOH, MOJEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCICHMS, XUMHUYECKasl
CBSI3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIH 00beM, YIJIEpPOJIHBIA CKeJeT,
(GyHKIMOHAJIbHAS Tpyla, paJuKal, HU30MEpHs, U30MEpPbI, FOMOJIOIMYECKUN
psil, TOMOJIOTH, YTJIEBOAOPO/bI, KUCIOPOA- U a30TCOJAEpIKallue COeAUHEHUs,
OMOJIOTrMYECKH AaKTHUBHBIE BellecTBa (YIJE€BOIbI, KUPBI, OEJIKH), MOHOMED,
MOJUMEp,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJIIPHBIE  COEIMHEHMUS,
KpUCTAJJIMYECKAsl PELIeTKa, TUIIbI XMMHYECKUX peakiuil (OKUCIUTEIbHOA
BOCCTAHOBUTEJIbHBIE, K30-U SHIOTEPMHUYECKUE, PEAKIIMH HOHHOI'O OOMEHa),
PacTBOp, AJIEKTPOJIUTHI, HEDJEKTPOIUTHI, INEKTPOJIUTHYECKAS JTUCCOLMALINS,
OKHUCJIUTEIb, BOCCTAHOBUTEND, CKOPOCTb XMMHYECKOM PEAKIUH, XMMHUYECKOE
paBHOBECHE), TEOPUHM M  3aKOHBl  (TEOpUS XMMHUYECKOTO  CTPOCHHS]
opranuueckux Bemects A.M. bByriepoBa, Teopus 2IEKTPOIMTHYECKOU
nucconuanuu, nepuoandeckuil 3akoH /.M. MenaeneeBa, 3aKOH COXpaHEHMs]
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XHMHUH, (PaKTOIOIMYECKHE
CBE/ICHUSI O CBOMCTBAX, COCTABE, MOJYyYECHHH U O€30IIaCHOM HCIOJIb30BAHUY
BOKHEUIIMX HEOPraHWYECKUX M OpPraHWYEeCKUX BEIIeCTB B OBITY U
[PAKTUYECKON JESITETbHOCTH YEJI0OBEKa;

YMEThb BBIABIATh XapaKTEPHbIE IPU3HAKKM M B3aUMOCBS3b H3YYEHHBIX
MOHSTHM, IPUMEHSITh COOTBETCTBYIOIINE MOHATHS MPHU ONMUCAHUHU CTPOCHHS U]
CBOICTB HEOPTaHWYECKUX M OPraHUYECKUX BEIIECTB U HX IPEBPALICHMI;
BBISIBJISITH B3aUMOCBSI3b XMUMHUECKUX 3HAHUH C MOHATUSMU U NPEACTaBICHUSIMHY|
TIPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

yMETh  HCHOJb30BaTh  HAaUMEHOBAHHUS  XMMHMUYECKUX  COEIMHEHUM
MEXIYHAapOJAHOIO  COI03a TEOPETHMUECKOM W TNPUKIAJAHON XUMHHM U
TPUBUAIbHBIE HAa3BaHUS BAKHEHIINMX BEIIECTB (THJIECH, alleTUJIEH, TJUIEPUH,
benon, popmanbaerny, ykcycHasi KUCI0Ta, TIMLUH, YTapHbI ra3, yrieKuCbIi

CIICHNA, HaXOIUThb apryMCEHThI




CBOMX YTBEPKIACHUM, 3a/1aBaTh NapaMeTpbl U KpUTEPUH
[pELICHUS;

- aHAJIM3UPOBATh MOJYYEHHBIE B XOJE€ PELICHHUS 3a1aud
pe3ynbTaThl, KPUTUUECKH OLEHUBATH UX JOCTOBEPHOCTb,
[IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;
MPAKTHYECKYIO 00JIACTH KU3HEACATEIHHOCTH;

- YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX
o0OacTeii;

- BBIJIBUTaTh HOBBIC HWJECH, IMpEIaraTh OPUTHHAIBLHEIC
[MOAXOMAbI U PELICHUS;

- CIOCOOHOCTH MX HMCIOJL30BAaHUS B II03HABATEILHON 1
COLIMANIbHOW MPAKTUKE

YMETh MNCPEHOCUTL 3HAHUA B IIO3HABATCIBHYIO U

ra3, aMMHaK, TalieHasi U3BECTh, HETalleHas U3BECTh, MUThEBAsI COJA U JIPYTHUX),
COCTaBJIATh (DOPMYJIBI HEOPTraHUYECKUX U OPTraHWYECKUX BEIIECTB, YPaBHEHUS
XUMHYECKUX PEaKIUi, OOBSACHATh MX CMBICH; IMOATBEPXKIATh XapaKTEPHHIC
XMMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U
3aNMCAMU YPABHEHUN XUMUYECKUX PEAKLINIA;

YMETh YCTAHABJIWBATh IPUHAJICHKHOCTh H3YUYCHHBIX HEOPraHUYECKUX U]
OPraHMYECKHX BEIIECTB K ONPEAECICHHBIM KJIaccaM W TpyIIaM COCIMHEHU,
XapaKkTepU30BaTh MX COCTaB M BaKHEWILIME CBONCTBA; OMPEACNISITH BHJbI
XUMUYECKUX CBA3EH (KOBaJCHTHasi, MOHHAs, METAJUIMYECKas, BOIOpOIHAs),
TUTIBl KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIACCU(DUIIMPOBATh XMMHUYCCKHE
peaKkuuu;

chopMupoBarh  MPEACTABICHUSA: O  XHMHYECKOM  COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XHUMHUU B IIO3HAHUU SIBJIICHHIL
npupoabl, B (GOPMUPOBAHUM MBIIICHUS UM KYJIbTypbl JIMYHOCTH, €€
(YHKIIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIMMOM JIJIsi PElICHUs MPaKTUYECKUX
3aJa4y U SKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO |
[IPUPOAHON CpeJE;

- YMEThb MpPOBOAUTH pacdeThl MO XUMHUYECKHUM ¢GopMylaM U YpaBHEHHUAM

XUMHUYCCKUX peaKuHﬁ C HUCIIOJIBb30BaHUEM (1)I/ISI/I‘ICCKI/IX BCJIMYHUH,
XapaKTepU3YIOIUX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMasibHBIE  yCJIOBHSI) Ta30B, KOJIMYECTBA BEUIECTBA; HCIOJb30BATh

CUCTCMHBIC XWUMHWYCCKUC 3HAHUA U HNPUHATHA peI_HeHI/Iﬁ B KOHKPCTHBIX
PKU3HCHHBIX CUTYyalluAX, CBA3AHHBIX C BEICCTBAMU U UX IPUMCHCHUCM

OK 02.
Mcnons30BaTh
COBpEMEHHbBIE
CpeJICTBa ITOUCKaA,
aHaM3a u
MHTEPIPETALNH
MHQOPMAITUH U
MHQOPMaIIOHHEIC
TEXHOJIOTHH JJIs
BBITTOJTHEHHUS 33,124
mpogecCHOHATBHO
i 1eITEIbHOCTH

B 001acTH I€HHOCTH HAYYHOTO MO3HAHUSL:
c(hopMHUPOBaHHOCTH MHUPOBO33PEHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKd ¥ OOIIECTBEHHOW MPAKTUKHA, OCHOBAaHHOTO HA
Tuaiore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MecTa B IIOJIMKYJIbTYPHOM MHUPE;

COBEpIIECHCTBOBAHUE S3BIKOBOM M  UYWTATEJIbCKOH
KyJIbTYphl KaK CpeICTBa B3aUMOJIEHCTBUS MEXKTY JIFOJAbMU
Y I03HAHUS MUPA;

- YMETh IJIAHUPOBATh U BBINOIHITH XUMHUUECKUH SKCIIEPUMEHT (TIpeBpaIeHuUs
OpraHNYEeCKHUX BELIECTB [P HArPEBAHWUM, NIOJIYYEHHUE ITUIIEHA U U3YYEHHE €ro
CBOMCTB, KAUECTBCHHBIE PEAKI[UU Ha aJIbJACTU/IbI, KPAXMall, YKCYCHYIO KUCIIOTY;
neHaTypauusi OelIKOB MpPU HAarpeBaHUU, LIBETHBIE PEAKIMK OEIKOB; MPOBOJIUTH
peaknMu HMOHHOTO OOMEHa, OIpeleNaTh cpely BOJIHBIX PacTBOPOB,
KaueCTBEHHbIE PEaKIUU Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KaTHOH|
AMMOHHS; pElIaTh OSKCIEPUMEHTAJIbHbIE 3ajaud Mo TemMaMm "Metamnsl" u
"HemeTannpl") B COOTBETCTBUM C NpaBUJIAMU TEXHUKU O€30MaCHOCTU MpH
0OpaleHny C BEIIeCTBAaMH U JIAOOPaTOPHBIM 000pYIOBaHMEM; MPEACTaBIATH
pe3yNbTaThl XUMHYECKOIO OJKCIEepUMEeHTa B (GopMe 3allucu ypaBHEHUM
COOTBETCTBYIOIIMX peakiuii ¥ (OpMyIMpOBATH BHIBOJBI HAa OCHOBE JTHX

- OCO3HAaHWE LIEHHOCTM HAy4YHOM  JESITEIbHOCTH,
TOTOBHOCTH OCYIIECTBIISTH MIPOCKTHYIO u
MCCIeI0BATENbCKYIO ACSITEIbHOCTh MHIUBUIYAIBHO U B
rpynrme;

OBnaneHue YHHUBeEPCATbHBIMU Y4eOHBIMH

MO3HABATEJbHBIMU A€CTBUSIMM:

pE3yJIbTATOB;
- YMEThb aHAJIM3UPOBATH XMUMHUYECKYI0 MH(POPMALUIO, TOTY4aeMyl0 U3 Pa3HBIX




B) padoTa ¢ nHpopManuei:

BJaJeTh HAaBBIKAMH TONy4YeHHUs HWHPOpPMALUU U3
VMCTOYHUKOB Ppas3HbIX THUIIOB, CaMOCTOSITETILHO
OCYIIECTBIISITH TOWCK, aHAaIN3,
MHTEPIPETAINIO HHPOPMALUH Pa3INIHBIX BUIOB H (HopMm|
MpeCcTaBICHUS;

- CcO3/1aBaTh TEKCTHI B Pa3NUYHBIX (OPMATaX C Y4ETOM
HasHAaueHWs WHQOpMaMM ¥ [ENEBOH  ayaUTOPHH,
BHIOMpasi ONTHMalbHYI (opMy MpeAcTaBiICHUS H
BU3yaJH3alllu;

OLICHNBATh JOCTOBEPHOCTD, JETUTUMHOCTH
MHQOPMAIK, €€ COOTBETCTBUE MPABOBBIM M MOPAIBHO-
PTHYECKHM HOPMaM;

UCTIONb30BaTh ~ CPEACTBA  MH(POPMAIMOHHBIX |
KOMMYHHKAITOHHBIX TEXHOJIOTH B penieHny
KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX W OpPraHHU3allMOHHBIX
B3amady ¢ coOnrofieHneM TpeOOBaHWU  IPTOHOMHKH,
TEXHUKH OE€30TIaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPaBOBBIX M STHYECKUX HOPM, HOPM HH(POPMAIOHHOM
0€30IMacHOCTH;

- BJIaJIeTh HaBBIKAMU PACIIO3HABAHUS U 3aLUTHI
nHQOpMaIuK, HHGOPMAIIMOHHOW OE30MTaCHOCTH
IIMYHOCTH;

CUCTCMATHU3alIUI0  H|_

MCTOYHUKOB (CpeACTB MaccoBOM nH(MOpMaIuu, cetb IHTepHET U ApyTrue);

- BJIaJICTh OCHOBHBIMH METOJIaMU HAyYHOTO IMO3HAHHS BEIIECTB U XMMHUYECKHX
SIBIICHUH (HAaOIOICHNEe, I3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHHUE);

YMETh TPOBOJIUTH pacueThl MO XHUMHUYECKHM (opMyliaM ¥ ypaBHEHUSM

XUMHNYCCKHUX peaKuHﬁ C HUCIIOJIBb30BaHUECM CI)I/ISI/I‘ICCKI/IX BCJIMYHH,
XapaKTepU3YIOIUX BELIECTBA C KOJUYECTBEHHON CTOPOHBI: MAaccChl, 00BbEMA
(HOpMaJIbHbIE  YCJIOBMS) Ta30B, KOJIMYECTBA BEUIECTBA; HCIOJIb30BAThH

CUCTEMHBIC XWMHWYCCKUC 3HaHUA JId HNPUHATHA peI_HeHI/Iﬁ B KOHKPCTHBIX]
PKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHHUEM

OK 04.

D dhexTuBHO
B3alMOJICHCTBOBAT
b 1 paboTaTh B
KOJIJICKTHBE U
KOMaH e

- TOTOBHOCTh K CaMOpPa3BUTUIO, CAMOCTOSATEIBHOCTH U
CaMOOIPEECICHUIO;

-OBJIQJICHUE  HAaBBIKAMU  y4eOHO-MCCIIEI0BATEIbCKOM,
[MPOEKTHOM U COLUANIBHON JIEATEIIbHOCTH;

OBJj1aleHUe YHMBEPCAJbHBIMH KOMMYHUKATHBHBIMH
mMeHCTBUSIMH:

) cOBMeCTHAasl AeITeJIbHOCTD:

- MOHUMAaTh U UCIOJB30BATh IMPEUMYIIECTBA KOMAHIHOM
Y MHIMBUYaTbHON pabOTHI;

NpUHUMATh  1EIM  COBMECTHOM  JIESITEIbHOCTH,
OpPraHU30BbIBATh M KOOPJUHUPOBATH JAECHCTBUS 1O €€
TOCTH>KEHUIO: COCTABIIATh IUIaH JEHCTBUMN, paclpeaesiTh
pollM ¢ YYeTOM MHEHHWW YYaCTHUKOB OOCYKIAaTH
[PE3yIBTaThl COBMECTHOM PabOTHI,
- KOOPIWHUPOBATh W BBIMOIHATh PadOTy B YCIIOBUSX|
PEaNbHOTO,  BUPTYyaJLHOTO H  KOMOWHUPOBaHHOTO

- YMETb IUIAHUPOBATh U BBIMOJIHATH XUMUYECKUI SKCIIEPUMEHT (TpeBpallieHus
OpPraHMYECKHUX BELECTB IIPH HAIPEBAaHUU, MTOJIyYEHUE STUIICHA U U3YYEHUE €ro
CBOICTB, KaU€CTBEHHBIE PEAKLIMU Ha aJIbJIETU/Ibl, KpaxMall, YKCYCHYIO KUCIIOTY;
NeHaTypanus OelIKOB IpU HarpeBaHUM, LIBETHBIE peakUi OEJIKOB; MPOBOJHUTH
peakiuu HMOHHOrO OOMEHa, OIpenesTh Cpeay BOJIHBIX PacTBOPOB,
KayeCTBEHHbIE PEAKLMU Ha Ccylb(daT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH
AMMOHMS; pPEIIaTh SKCIEPUMEHTAJbHBIE 331adyd 1o TeMaMm '"Mertamwsl" u
"Hemeramnsl") B COOTBETCTBUM C NpaBWJIaMU TEXHHUKH O€30IaCHOCTU TpH|
0OpalleHUN C BEIIECTBAaMH U JIAOOPAaTOPHBIM 000OpPYNOBaHHMEM; MPEACTaBIIATH
pe3yabTaThl XMMHUYECKOTO JKCllepuMeHTa B (¢GopMe 3aluch ypaBHEHHH
COOTBETCTBYIOIIUX peakuuid U (OpMyIupoBaTh BBIBOJbI Ha OCHOBE 3THX|
pE3yJIbTaTOB

B3aMMOICHUCTBHS,




- OCYILECTBJIATh IIO3UTHBHOE CTPATETHUECKOE IIOBEACHUE
B pa3iMuYHBIX CHUTYyalUsX, MPOSABISATH TBOPUYECTBO M
BOOOpakeHHe, ObITh MHUIIUATUBHBIM
OBJjiajeHHe  YHUBepcaJbHbIMU
MeiicCTBUAMM:

/1) NPUHATHE cedsl U APYTHX JI0feii:
- IPUHUMAaTh MOTUBBI U apIyMEHTBI IPYTuX JIIOJEH NpH
AHAJIN3E Pe3yIbTAaTOB ACATEILHOCTH;

- TIpU3HaBaTh CBOE MPaBO M IpaBO JAPYTHUX JIIOJEH Ha|
OIINOKHY;

- Pa3BUBATh CIIOCOOHOCTH IOHUMATh MU C MO3ULUN
IPYTroro 4ejoBeKa,

PEryjJasaiTUBHbIMU

OK 07.
CoaeicTBOBaTh
COXPaHEHUIO
OKpYy>Karolen
Cpepl,
pecypcocoepexeHn
10, IPUMCHSTh
3HAHHS 00
M3MEHEHUHU
KITuMaTa,
[IPUHITATIBI
0epeKIIMBOTO
MPOU3BO/ICTBA,
P GEKTHBHO
eiicTBOBATh B
Upe3BBIYAITHBIX
CUTYyaIusx

B 001acTH 3K0JI0THYECKOr0 BOCIIMTAHUSA:

- c(hOPMUPOBAHHOCTH  JKOJIOTMYECKOM  KYJIBTYPBI,
[MOHHMaHNE BIIUSTHUS COLIMATBbHO-3KOHOMHYECKHUX
[POLIECCOB HA COCTOSIHUE MPUPOAHOM M COLMAIBHOU
CpeJIbl, OCO3HaHHE rIo0abHOTO Xapakrepa
PKOJIOTUYECKUX TIPodIeMm;

- IUIAHUPOBAaHHE M  OCYILECTBIEHUE [JEWUCTBUH B
OKpY’Kalollled Ccpeiae Ha OCHOBE 3HaHWA  Lenel

YCTOMYHMBOTO pa3BUTHA YEJIOBEYECTBA;

AQKTUBHOE HENPUATHE JACHUCTBUM, NPUHOCAIIUX BpeE]
OKpYKarollel cpenie;

yMEHUE MIPOrHO3HPOBAThH
HKOJIOTHYECKUE MOCIIEICTBUS
NIEHCTBUN, IPENOTBPAILATD UX;

- pacIIMpEHHE OIbITa JESATENBHOCTH 3KOJOTHUYECKOMH]
HaIpaBICHHOCTH;

- OBJIaJICHUE HAaBbIKAMHU Y4eOHO-HCCIIE0BATENBCKOMH,

H66HaFOHpI/I${THBIe
npeaANprUHUMACMBIX|

- C(I)OpMI/IpOBaTL npeacCTaBJICHUA: (6] XHUMHUYECKOU COCTaBJ'ISII-OH_[eﬁ
CCTGCTBCHHOHaquOfI KapTUHBI MHpA, POJIU XUMHUHU B IIO3HAHUH SIBIICHHUI
MMpupoabl, B q)OpMI/IpOBaHI/II/I MBIINUJICHUSA W KYJIbTYPbl JIMYHOCTH, €€

(YHKIIMOHAJIBbHOW TPaMOTHOCTH, HEOOXOAMMOM [UIsl PELIEHUs MPAKTUYECKUX
3aJa4y U SKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBHIO |
[IPUPOAHON CpelE;

- yMeTb COOJIOAATh MpaBUjia HKOJOTMYECKU IIeIeCO00pa3HOro MOBEACHUS B
OBITY M TPYJIOBOM NEATEIIBHOCTH B IENISIX COXPAHEHUsI CBOETO 3/I0POBBS U
OKPYKaIOIIe MPUPOJHON CpeAbl; YUYHUTHIBaTh OMACHOCTb BO3JIEWCTBUS HA|
PKMBBIC OpraHU3Mbl ONPCACICHHLIX BCHICCTB, IMOHWMAasA CMBICI IMOKa3aTCidl
[peAeIbHON JOMYCTUMON KOHLEHTpauu

[MPOEKTHOM U COLUANIBHON JIEATEJIbHOCTH;

1.3. PexoMeHyemoe KOJIHYECTBO YaCOB HA OCBOCHHE NPOrPaMMbl JUCIHUILJIMHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku o0ydaroiierocsi 72 yaca, B TOM 4YHCJIE:
TeopeTuieckoro ooyuenus 44 gyacos
MPAKTUYECKUX 3aHATUHN 24 4yacoB
caMoCTOsITeNIbHAs BHEAyIUTOpHas padoTa 4 yac



2. CTPYKTYPA U COAEP KAHUE
OBIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI «XUMMS»

2.1. O0beM IMCHHUIUVIMHBI M BUIBI Y4eOHOH padoThI

Bun yuye6Hoii padoThl

Oovem uacos

1 cemecmp 2 cemecmp
MaxkcumasbHasi yueOHAasi HATpy3Ka (Bcero) 36 36
Oobs3aTesibHast ayAMTOPHAaA yueOHasn 34 34
HArpy3Ka (Bcero)
B TOM YHCJIE:
JICKIIUU 24 20
IIPAKTUYECKUE 3aHITUS 10 14
Dopmbl NPOMENCYMOUHOU ammecmayuu Jluggepenyu-
posanmublu
3auem
CaMocTosiTe/IbHAA BHEAYAUTOPHAA y4eOHAas 2 2
Harpy3ka (Bcero)
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2.2. TemaTu4eCcKMid IJIAH M COJAEPKAHUE U CIATITHHBI

Ypoeens
HaumenoBanue Coaep:xkanue y4eOHOro MaTepuaJa, JabopaTopHbie U NPAKTHYECKUE PA0OThI, CAMOCTOATEIbHASA Oo6bem
pa3aeyioB U TeM padora o0y4aromuxcs, KypcoBas padot (IIp0eKT) (eciu npedycmompensi) 4acoB oca;enu
1 2 3 4
Pazpnea 1. Opranuyeckasi XuMHUsA 34
Tema 1.1. CoaeprxkaHue y4eOHOIro MaTepuasia 2
OcHoBHbIe nousaTUs | 1 [Ipeamer opranuueckoid xumuu. lIpupoaHbie, UCKYCCTBEHHbIE M CHUHTETHUUYECKHE OPraHUYECKHE 2 1
OpPraHu4ecKoi BelecTBa. CpaBHEHUE OPraHUYECKUX BEIIECTB C HEOPraHUYECKUMHU. Teopusi CTPOCHUSI OPraHUYECKUX
XUMHH U Teopust coenquHeHuit A.M. byrnepoBa. OCHOBHBIE MOJOXKEHUS TEOPUHU XUMHUECKOTo cTpoeHus. 3oMepus u
CTpoeHust HU30Mephl. XUMUYeCKue (GopMyssl M MOJETH MOJCKYJT B opraHudeckoil xumun. Kiaccudurarms
OpPraHuYecKUux opraHnyeckux BemecTB. Kiaccudukaius BeIecTs Mo CTPOSHUIO YIIEPOAHOTO CKEIeTa U HATUYHUIO
cOoeIMHEeHU I GyHKIIMOHATBHBIX Tpymi. ['omonoru u romonorus. Hagana Homenknatypsl [UPAC. Knaccudukanus
peakiuii B opraHu4eckod Xumuu. Peakiuum mpucoeauHeHust (TUIPUPOBAHMS, TallOTEHUPOBAHUSA,
TUAPOTAIOTCHUPOBAHMUSI, TUApATALUN). Peakiun OTIIETUICHUS (meruapupoBaHusl,
JeTUporaoreHupoBanus, Aeruapataiun). Peakuuu 3amenienus. Peakiuu nusoMepu3anuu.
IIpakTHYecKoe 3aHsATHE 2 1
[TpoBepka 3Hanuii oOyuaronuxcs o reme 1.1. 3HaHue OCHOBHBIX MOJOXEHUI Teopun byrneposa, ymenue
MIOCTPOEHHUSI YTIEPOJHBIX CKEIETOB Ha IMIPUMEpPE MPOCTHIX YIIEBOAOPOJOB U HUX MPOU3BOJHBIX. YMEHUE
OTPENIETISATh TUTIBI THOPUAN3AIIMN aTOMOB YIJIEpOa, HATMYUE TTH- U CUTMa- CBA3EH B CTPYKTYPHOU (opMmyIie
OpPraHWYECKOTO BEIECTBA.
Tema 1.2. Coaep:xaHue yueOHOro MaTepuaJia 10
Yraesoaopoabl u ux |1 AJKaHbl. AJKaHBI: TOMOJIOTHYECKUN Psi/I, U30MEpHUs U HOMEHKIIATypa allkaHOB. XMMHYECKHE CBONCTBA 4 1
NMPHUPOIHbIE ankaHoB (MeTaHa, ITaHa): TOPEHHE, 3aMelIeHIe, Pa3IoKeHHe, JeruapupoBanue. [[puMeHeHne alkaHoB
HCTOYHUKH Ha OCHOBe CBOMCTB. [Ipotiecch mpombinieHHON epepaboTki He(TH: KPeKUHT, puGopMHuHT. OKTaHOBOE
9KCII0 OEH3MHOB U IIETAHOBOE YHMCIIO IU3ENbHOTO TOoIuHBa. KokcoXuMmuueckoe mpou3BOACTBO U €T0
MPOAYKIIHSL.
Pemenne skcnepuMeHTATBHBIX 337249
2 AJKeHBI. DTUJIEH, €ro MOoJIydeHHe (IeTUApUpOBAHHEM dTaHa, ACTONMMEpPHU3alliell MOIHITUIICHA). 1
['omonoruueckuii psia, ©30MepHsi, HOMEHKJIATypa aJIKeHOB. XMMUYECKHUE CBOMCTBA 3TUJIEHA: TOPEHUE,
KauecTBEHHbIE peakinuu (oOeciBeunBaHHEe OPOMHOW BOJBI M pacTBOpa TMEpMaHTaHATa KaJwus), 4

ruaparanus, moJImMepus3amnus. HpI/IMeHeHI/Ie 3THJICHA Ha OCHOBE CBOMCTB. I[I/IGHLI " Kay4yKH. Ilonstue

0 OUCHAX KaK YIJICBOAOPOJAAX C JIBYMS JBOMHBIMH CBS3SIMH. COHpH)KCHHBIe JHeHbl. XHUMUYECKHUE]
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cBoiicTBa OyTaaueHa-1,3 u u3omnpena: odecuBeyMBaHUE OPOMHOI BOJIBI U TIOJTMMEPHU3ALHS B KayUyKH.
Hatypanbublii 1 cuHTeTHUYeCKHE Kayuyyku. Pe3sumHa. AnkuHbl. AneTwieH. XHMHUYECKHUE CBONCTBA
alleTHJICHA: TOpeHKe, oOecliBeurBaHIEe OPOMHOI BO/IbI, IPUCOETUHEHUE XJIOPOBOJOPOIA U THAPATALHSL.
IIpuMeHEeHNE aleTHIIEHA HA OCHOBE CBOMCTB. MEKKIIaCCOBAst U30MEPHs C aJIKaJUCHAMM.

Apenbl. ben3on. Xumudeckre cBOiCTBa O€H3071a: TOpPEHUE, PEaKIIUU 3aMelIeHus (TaIoreHUPOBaHNE,
HutpoBanue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

HpaRTn'{ecmle 3AHATHUSA

1

[IpenenpHble yrIeBoOpOAbl. AJKaHbl. XUMUYECKUE U PU3NUYECKIEe CBONCTBA, OTYUYECHHUE.

HenpenenbHbIe YyriIeBOJOPOIbI, XUMUYECKHE U (PU3HUECKHUE CBOMCTBA, MTOTyUCHUE.

ApoMaTHYecKHe YriIeBOA0POIbl Ha TpUMepe O€H30J1a B €T0 IMTPOCTEHIIINX TOMOJIOTOB. XUMHYECKHUE 1
(bu3nyecKkre CBOMCTBA, OJTyYEHUE.

Tema 1.3.
Kucaopoacoaep:kang
He OpraHnvecKue
coeMHEeHus

Coaep:xaHue y4eOHOIro MaTepHuaJia

R

1.

Cruprel. [Tonydenue sTaHoIa OPOKEHUEM TITFOKO3BI U THApaTanyel dTuieHa. [ uapoKkcuiibHas rpymmna
Kak (yHKOHOHAIbHasA. [IoHATHE O TpeaeNbHBIX OJHOATOMHBIX CIUPTaX. XWMHUYECKHE CBOMCTBA
ATaHOJA: B3aUMOJICHCTBUE C HATPUEM, OOpa30BaHME TPOCTHIX U CIOXKHBIX I(PHUPOB, OKHUCICHHE B
anpaeruy. llpuMeHeHWe 5TaHOJIa HAa OCHOBE CBOWMCTB. AJIKOTOJIU3M, €ro IOCJIEACTBUS U
npeaynpexaeHue. [ uiepun Kak npeAacTaBuTeIb MHOTOaTOMHBIX cnUpToB. KauecTBeHHas peakuus Ha
MHOToaTOMHbIe crupThl. [Ipumenenue riunepuHa. Penon. dusznyueckue U XMMHUYECKHE CBOMCTBA
¢denona. BzanMHoe BMsiHUE aTOMOB B MOJIEKyIie (heHOoJIa: B3aUMOJICHCTBHIE C THIPOKCHIOM HATPHUS U
a30THOU kucaoToil. [Ipumenenne eHosa Ha OCHOBE €ro CBOMCTBA

Anbpaeruasl. [lonstue o6 anpaerngax. Anbaeruanas rpynna kak GyHKuoHaidbHas. @opManbaerua u
€ro CBOMCTBA: OKHMCIICHHE B COOTBETCTBYIOIYIO KMCIIOTY, BOCCTAHOBIIEHUE B COOTBETCTBYIOLIUM CIIUPT.
[Tonmy4yeHue anpaeru10B OKUCICHUEM COOTBETCTBYIOIIUX crupToB. [IpuMenenue popmanbieruia Ha
ocHoBe ero cBoiicTB. KapOoHoBbie kucnoThl. [loHsaTHE 0 KapOOHOBBIX KHciaoTax. KapOokcuibHas rpymnmna
KaKk (yHKIMOHaJbHAs. | OMOJIOTHYECKUN psAJl MPEeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tonydyenne kapOOHOBBIX KUCIOT OKHCIEHUEM allbJIETUI0B. XUMUYECKNE CBOMCTBA YKCYCHOM KUCIIOTHI:
o011re CBOMCTBAa ¢ MUHEPAIbHBIMU KUCIIOTaMU U peakuuu stepudukanuu. [Ipumenenue ykcycHon
KHMCJIOTBI HA OCHOBE CBOMCTB. BhICIINE )KMpPHBIE KHCIOTHI HA TPUMEPE NAITBMUTHHOBOW U CTEAPUHOBOM.

IIpakTHYeckue 3aHATHSA
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1. Xumudeckue u pu3nvecKkrne CBONCTBA CIIUPTOB (OKUCIICHUE CITUPTA B AJIJICTHI, TIOy4YeHHUE TIIHIiepaTa
M€Y, TUTPOCKOTTUYHOCTb);

2. Xumudecknue W (U3NYCCKUE CBOMCTBA albJETHIOB (pPEaKIus cepeOpsHOro 3epkaia, OKUCICHHE
aJbJICTUIOB B KUCIIOTY € MOMOIIIbIO ruapokcuia meau (11));

3. CBoiicTBa YKCYCHOM KUCIOTHI (B3aUMOJICHCTBUE C METAJUIAMH, C OCHOBAHUSAMH, C COJISIMHU, OTHOIIICHHUE K
HUHIMKATOpam);

Tema 1.4 CoaepsxkaHue y4eOHOI0 MaTepuaJia 4
Azorcogep:xkamue | Iloaumepsl. benku 1 nonucaxapuabl Kak OMONOIUMEPBHI. 4
OpraHuyYecKue IlnacTmaccesl. [lonydyeHne noauMepoB peakiueil NoJMMEpU3ali U MOJUKOHAEHCAuuu. TepMOoIIacTUIHbIe
coe/IMHEHM. U TEpMOpEeaKTUBHbIE TU1acTMacchl. [IpencraBurenu miacrmacc.
[Hoanmepsl BouiokHa, ux knaccudukanus. [lonydenue BosokoH. OTienbHble IPEICTaBUTEIN XUMUYECKUX BOJIOKOH.
IIpakTHYecKoe 3aHATHE 2
1. O6mmee nmonumanue BMC: kinaccudukaium, criocodax monydeHusi, puU3nKo-MeXaHHICCKUE CBOMCTBA,
COCTOSIHUS, XUMUYECKUE CBOMCTBA, IPUMEHEHHUE.
Paspea 2. O01masi 1 HeOpraHuyecKasi XuMMsi 34
Tema 2.1. OcHoBHble | Conep:kaHne y4eOHOr0 MaTepuasia 2
MOHSATHUS U 3aKOHBI OcHoBHble noHsiTUsE XMMHH. BemectBo. Atom. Monekyna. XUMUYECKUH 3JIEMEHT. AJUIOTPOIUS.
XHUMHUHU [IpocTsie u cnoxHbIe BelecTBa. KauecTBEHHBIN U KOJTMYECTBEHHBIN COCTAB BEIIECTB. XUMUYECKHAE 3HAKU 1
u ¢popmynbl. OTHOCUTENbHBIE aTOMHAS U MOJIEKYJIsIpHast Macchl. KoanuecTBo BelecTna.
OcHOBHBIE 3aKOHBI XHMHH. 3aKOH COXPaHEHMSI MAacChl BELLIECTB. 3aKOH IIOCTOSTHCTBA COCTaBa BEILIECTB
MOJIEKYJISIPHOM CTPYKTYpPBI. 3aKOH ABOTaJpO U CIEACTBUS UX HETO.
PacuerHble 3a1aun Ha HAX0KIEHUE OTHOCUTEIBHON MOJIEKYJIIPHOM MAacChl, ONPEAEIIEHUE MAaCCOBOM 10JIN
XUMHUYECKHX 3JIEMEHTOB B CJIOYKHOM BEIIIECTBE.
IHepnonnuecknii 3axon .M. MengeneeBa. Otkpeitue .M. MenneneessiM [leprogunueckoro 3akoHa.
[lepuonnueckuit 3akoH B popmynuposke [[.11. Menneneesna. 1

[leproanueckast TabmUIa XUMHUYECKUX DIIEMEHTOB — Tpaduieckoe OTOOpakeHHe MEPUOAMUECKOTO
3akoHa. CTpyKTypa MEepUOAMYECKON TaONHUIbI: MEepHOIbl (Maible M OOINbIINE), TPYIIbI (TJIaBHAS U
moOoYHas).

Crtpoenue atoma n nepuoanyeckuii 3akon .. MenneneeBa. AToM — ciioxkHasi yactuna. Aapo
(TIpOTOHBI U HEUTPOHBI) U FIEKTPOHHAS 00on0ouka. M3oTombl. CTpoeHHe SIEKTPOHHBIX 000JI0UEK aTOMOB
AJIEMEHTOB MalbIX MepruoioB. OCOOCHHOCTH CTPOEHUSI DJIEKTPOHHBIX O0OJIOYEK aTOMOB 3JIEMEHTOB
OonpIIUX TEepHUOaOB (TMEpPeXOAHBIX 3ieMeHTOB). [loHsTHe 00 opOuTaNsx. s-, p- u d-OpbOuranu.
DNEeKTPOHHBIE KOH(PUTYpallMd AaTOMOB XHMHUYECKHUX JeMeHTOB. CoBpeMeHHass (OpMYJIHPOBKA
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NEpUOANYCCKOr'0 3aKOHaA. 3HaucHUE NEpUOANYCCKOro 3aKkOHa 1 HGpHOI[H‘IGCKOfI CHUCTCMBI XUMHWYCCKHX
3JICMCHTOB ,HI/I MeHI[CJ'IeeBa IJI1 pa3BUTHUA HAYKHW U IIOHUMAHU S XHUMHYECKOM KapTUHbI MHPA.

Tema 2.2.
CTtpoeHne BemecTBa

Copep:kaHue y4eOHOTro MaTepuaa

[\8)

Honnas xumu4eckas cBs3b. KaTHoHBI, X 00pa3oBaHKEe U3 aTOMOB B Pe3yJIbTaTe MPOIecca OKUCICHHUS.
AHUOHBI, X 00pa30BaHKE U3 aTOMOB B pe3yJibTaTe Mpoliecca BOcCTaHOBJIeHUs. loHHas CBsI3b, Kak CBS3b
MEXy KaTHOHAMHU U aHMOHAMH 3a CUET JIEKTPOCTATHUECKOT0 MpuTshKkeHus. Kimaccuukaius HoHOB: 10
COCTaBY, 3HaKy 3aps/a, HATMYUIO TUAPATHON 000104KHU. MIOHHBIE KpucTaInueckue pemerku. CBoncTBa
BELIECTB C NIOHHBIM TUIIOM KPUCTAININYECKON PELLETKH.

KoBasienTHasi xummnueckasi cBsi3b. MexaHu3m 00pa3oBaHUSI KOBAJIEHTHOW CBA3M (OOMEHHBIH U
JIOHOPHO-aKLENTOPHBIN). DIEKTPOOTpULIATENbHOCTh. KOBaJeHTHBIE MOJSIpHAs M HENOJIApHasl CBSI3U.
KpatHocTh KOBaneHTHOH cBA3M. MoIEKylsapHble U aTOMHbIE KpHCTaulMueckue perierku. CBoiicTBa
BEILIECTB C MOJICKYJISIPHBIMU U @TOMHBIMH KPUCTAIUTMYECKUMH PEIICTKAMH.

Merannuyeckasi cBsi3b. MeTamnueckasi KpUucTasindeckasi petieTka i MeTajlInyeckasi XMMUUYecKast
CBs3b. PU3NYECKUE CBOWCTBA METAIIIIOB.

ArperaTHble COCTOSIHUS BellleCTB H BOAOPOAHAsA CBsI3b. 1Bepoe, )KUIKOE U ra3000pa3HOe COCTOSHUS
BeuiecTB. [lepexon BelecTBa U3 OJJHOTO arperaTHOro CocTosiHus B Apyroe. Bogopoanas cBsi3b. Yncreie
BemiecTBa u cMecu. [lonsaTue o cmecu BemiecTB. 'omoreHHbIe U reTeporeHnbie cmecu. CocTaB CMeCeid:
0o0BbEMHAs U MaccoBasi 10JIM KOMIIOHEHTOB CMECH, MacCOBasi 10JIsl IpUMeECeii.

JucnepcHble cucteMsl. [lonstue o nucnepcHoit cucreme. JlucnepcHas $asza u qucnepcuoHHast cpeja.
Knaccudukanus nqucnepcHsix cucteM. [loHATHE 0 KOJIOMIHBIX CUCTEMAX.

\S]

Tema 2.3.
Bopa. PacTBopbl.
DJIEKTPOJHTHYECKA
Sl IMCCOHALMSA

ConeprxaHue y4eGHOro MaTepuaJjia

=

1

Bopna. PactBopel. PacTtBopenne. Boma kak pacrBoputens. PactBopumocTs BewiecTB. HachleHHbIe,
HEHACBIIICHHbIE, IEPECHIILIEHHBIE PACTBOPBL. 3aBUCUMOCTh PACTBOPUMOCTHU ra30B, KUAKOCTEH U TBEPIbIX
BEIIECTB OT Pa3NUYHBIX (PAKTOPOB.

MaccoBas 710711 paCTBOPEHHOTO BEIIECTBA. JJIEKTPOJUTHYECKAS TUCCONUANUSA. DIECKTPOIUTHl U
HE3JIEKTPOJIUTHI. DIEKTPOIUTHYECKAs Juccoruanus. MexaHu3Mbl AJIEKTPOIUTHYECKON AUCCOUUALIAN JIs
BEILIECTB C PA3JIMYHBIMU TUIIAMU XUMUYECKOU CBSA3U. [ MaApaTUpOBaHHBIE U HETUAPATUPOBAHHBIE UOHBI.
CreneHp 3NMEKTPOTUTHYECKON auccoranyu. CUIIbHBIC U clla0dble AIeKTPOIUThL. OCHOBHBIE TIOJOKEHUS
TEOPHUH DJIEKTPOJIUTHUECKON qucconranuu. KucinoTel, OCHOBaHHS M COJIM KaK 3JIEKTPOIUTHI.

I'unponu3 xak oOMeHHBIH mponecc. HeoOpaTumblil rufponn3 OpraHM4eCKUX M HEOPraHMYECKUX
COEIMHEHMH U ero 3HaYeHHe B MPaAKTUYECKON JAESITeIbHOCTH YellOBeKa
OO6patumslii ruaposns cosneil. Ilpaktnyeckoe npumenenue rujiponnsa. CTyneH4aThlid THAPOIIU3.
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IIpakTHYecKHe 3aHATHS

1. Peakuuu noHHOro oOMeHa
2. I'mapoinu3 cosieii (Bce THUIIBI THAPOJIN3a, PEaKIHsl CPE/IbI)

Tema 2.4.
XuMnuyecKmne
peakuuu

Copep:kaHue y4eOHOTr0 MaTepuaa

1.

Kaaccudukanusa xumudeckux peakumid. Peakunu coequnenus, pa3inoxKeHus, 3aMelleHus, oOMeHa.
Karanutuueckue peakiuu. OOpaTuMble U HEOOpaTHUMble peaklUU. |'OMOTeHHbIE U TeTepOreHHbIC
peakuu. DK30TepMUYECKUE U SHAOTEPMHUECKUE peakiuy. TernoBoi 3pPeKT XUMHUECKUX PEaKLIUH.
TepMmoxumuueckue ypaBHEHHUS.

CxopocTbh XMMUYECKUX peakuuii. [IoHsITHE 0 CKOPOCTH XMMUYECKUX PEeaKLHi. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKHUX PEaKIMi OT pa3iInuyuHbIX (PaKTOPOB: MPUPO/IbI pEarupyOIINX BEIIECTB, MX KOHICHTPAIUH,
TEMIIEPaTyphl, MOBEPXHOCTH CONPUKOCHOBEHUS M HCIIOJIb30BaHUSA KaTanu3aTopoB. OOpaTUMOCTh
XUMHUYECKUX peakiuii. O0paTuMblie 1 HEOOpaTUMBbIE peaklui. XUMHUYECKOe PAaBHOBECHE U CIIOCOOBI €T
CMEIIICHUSL.

OKHCIANTENBLHO-BOCCTAHOBHTEIbHbBIE PC€aKIuu. Crenenp okucieHus. OKUCINTENb U BOCCTAHOBIICHHE.
BoccranoButenbs U okucieHue. Meton QJICKTPOHHOI'O OaaHca JJIs1 COCTaBJICHUA ypaBHeHI/Iﬁ
OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.

Tema 2.5.
Kaaccnpuxanus
HEOPraHUuYeCcKHX
COoeTHHEHHUH U NX

CBOMCTBA

Coaep:xaHue yueOHOro MaTepuaJia

1

Metamabl. OCOOEHHOCTH CTPOCHHS aTOMOB M KpUCTAUIOB. DHU3MYECKHE CBOMCTBA METAJUIOB.
Knaccudukanus MeTamuioB MO pazIuYHbBIM MpHU3HAKaM. XHMHYECKHE CBOWCTBA METaJIOB.
DNEeKTPOXUMHUYECKUN Psii HANpsOHKEHUH MeTaiwoB. Metammorepmust. OOmue crmocoObl MOIyYeHUS
MetasuioB. [lonsatue o metamnypruu. [lupomerannyprus, THIPOMETAILTYPrUs U AIEKTPOMETAILTYPIHSL.
CruiaBbl YepHBIE U IIBETHEHIE.

Hemetamanbl. OcoOeHHOCTH CTpOeHUS aTOMOB. HeMeTasl — mpocThie BeliecTBa. 3aBUCUMOCTh CBOMCTB
TaJIOTeHOB OT WX moyioxkeHus B [lepumonuueckort cucteme. OKUCTUTEIbHBIE U BOCCTAHOBUTEIHHBIC
CBOMCTBA HEMETAJJIOB B 3aBUCUMOCTH OT UX IMOJIOKEHHUS B Py JIEKTPOOTPULIATETLHOCTH.

~

Oxcuasbl 1 ux cBoiicTBa. CosneoOpa3zyrolye U Hecoyieoopa3yroIre okcuabl. OCHOBHBIE, aM(POTEPHBIE U

KHCJIOTHBIC OKCHBI. 3aBHCHMOCTD XapakTepa OKCruaa OT CTCIICHU OKHUCIICHHUA 06p33}/IOHICFO €ro Mcrajia.

XHUMUYECKUE CBOMCTBA OKCHAOB. [losrydyeHrne okcuaos.

Kucaorsl u ux cBoiicTBa. K0Tk Kak 37€KTPOIUTHI, MX KJIACCU(PHUKALUS IO Pa3IMUYHBIM IIPU3HAKAM.
XUMHUYECKHE CBOMCTBAa KHUCIOT B CBETE TEOPHM DIIEKTPOJUTHUECKOH auccounanuu. OcoOeHHOCTH
B3aMMO/JICHCTBUS KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIIOT ¢ MeTayiaMu. OCHOBHBIE CLIOCOOBI
IIOJIyYEHUS KUCIIOTBI.
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4 | OcHoBaHust M MX cBoiicTBa. OCHOBaHMS Kak 3JIEKTPOJIUTHI, WX KIacCU(UKALUSA MO Pa3InYHbIM
npu3HakaM. XMMHMUYECKHE CBOWCTBA OCHOBAaHUN B CBETE TEOPUM AIIEKTPOJIUTUYECKOW IMCCOLUALINM.
PaznoxeHne HepaCTBOPUMBIX B BOJie OCHOBaHUH. OCHOBHBIE CIIOCOOBI IOJIY4EHHs] OCHOBAHUIA.

S | Coau u ux cBoiicrBa. Conu Kak 31ekTposuThl. Conu cpelHue, KHUCIble U OCHOBHBIE. XUMHYECKH
CBOWCTBA COJICH B CBETE TCOPHH IJICKTPOIUTHICCKON qucconranui. CrocoObl MOTyYSHHsI COJICH.
I'maponus cosen.

6 I'eneTn4yeckas cBs3b HECOPraHNvIe€CKUX BCUICCTB.

HpaRTn'{ecmle 3AHATHSA

10

1. XuMuueckue CBOMCTBA METAIJIOB.
2. XUMHYECKHE CBOMCTBA OKCHUIOB
3. DIIEKTPOIU3 CoNe

4. Peakiiuy METAJJIOB C KUCIOTaMH
5. M'maponus coneit

JAnddepennupoBannblii 3auet

Bcero:

68
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3. YCJIOBUs PEAJIU3AIIMA ITPOI'PAMMBDI
OBHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

3.1. TpeOoBaHMs K MUHMMAJIBLHOMY MATEePUAJIBHO-
TEXHUYECKOMY 00ecCIedeHuIo

JUist peanu3anuy OpOrpaMMbl JAMCLUIUIMHBI JIOJDKHBI OBITh IMPETYyCMOTPEHBI
CJIeNyIOlMEe CIEelUalbHbIE MOMEIICHUS: Y4eOHBbI KaOMHET XUMUU W/WIM Y4eOHOM
XUMHUYECKOH J1abopaTopuH.

O6opynoBanne y4yeOHOro KkaOuHeTa (HArJSAHbIE TOCOOMS): HAOOPHI
HIAPOCTEP>KHEBBIX ~ MOJENEH  MOJEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIECTOK,
KOJUIEKIIUU TPOCTBIX M CJIOXKHBIX BEIIECTB W/MIHM KOJUICKIIMH MOJMMEPOB; KOJUICKIIHS
TOPHBIX MOPOJ M MHUHEpanoB, Tabnuina MeHnpaeneeBa, yueOHble (UIBbMBI, [U(PPOBBIE
00pazoBaTesbHbIE PECYPCHI.

Texnuyeckue cpeacrBa  O00y4eHHMsi: KOMIBIOTED C  YCTPOWCTBAMH
BOCIIPOM3BEAECHUA  3ByKa, IMPUHTEP, MYJIbTUMEAUA-IIPOEKTOP C  3KPaHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

O6opynoBanne jaGoparopum U pado4YuX MecT Ja0OPATOPUM: MEH3YPKH,
MUTETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYMbl, PEIMETHBIE U TMOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KareJbHBIX peakiuii, GuibTpoBasibHast Oymara, IpOMBIBAJIKU,
CTEKJIIHHbIE TPOOUPKU, PE3UHOBbIE MNPOOKU, (OHAPUKK, HAOOpP PEAKTUBOB,
CTEKJISTHHBIE MaJOYKH, INTATUBBI [JIi TPOOUPOK, MEPHBIC IUIUHJPHI, BOPOHKHU
CTEKJISTHHBIE, BOPOHKHU JenuTenbHble MuiuHApudeckue (50-100 wmut), cTymku c
nectukoM, (apdopoBbie YalIKd, NUHIETH, (QUILTPHI OyMakHbIC, BaTa, Mapis,
YaCOBBIE CTEKJIA, DJICKTPOIUIUTKH, JTA0OpPATOPHBIE IITATUBBI, CIUPTOBBIE TOPEIKH,
CIIUYKHU, MPUOOp IJIsl MONYYEHUs ra3oB (WM MPoOMpKa C Tra300TBOJHON TPYyOKO#),
JepKaTenu NIl MPOOUPOK, CKIISTHKU JJI XPAaHEHUS PEaKTUBOB, Pa3IaTOYHbIC JIOTKU;
xumuueckue crakanbl (50, 100 u 200 mi); mmaTenu; MUHIETHI, TUTEIbHbIE UMb
CEeKyHIOMepHI (Taiimepsbl), MepHble pooupku (Ha 10—20 M) u MepHbIe KoJIOBI (25, 50,
100 u 200 mn), BoasiHast OaHsl (MM TEPMOCTAT), CTEKJISIHHBIE MaJIOYKU; KOHUYECKUE
K0J10b!1 Ju1st TUuTpoBanus (50 u 100 mut); UHIMKATOPHBIE MOJOCKHU JJIs onpeneneHust pH
Y CTaHJApTHAs MHJUKATOpPHAs IIKaJla; YHUBEPCAIbHBIA UHAUKATOP; MUNeTku Ha 1, 10,
50 mn (umu mo3atopel Ha 1, 5 u 10 M), OrOpeTKH T TUTPOBAHUS, MEIUIIMHCKUE
mmpuibl Ha 100-150 M7, maGopaTopHble W/WIM aHATUTUYECKUE Bechl, pH-MeTphl,
CYIIMJIBHBIN 1IKad, u Jp. 1abopaTopHOE 000pYIOBAHUE.

3.2. HupopmaniuoHHOe oOecnedeHne peau3auu NporpaMmmMbl

1. Jlna peanuzamuu mporpaMmbl OMOIMOTEUHBINH (GOHI 00pa3oBaTeIbHON
OpraHu3alMi JOJDKEH MMETh TMEeYaTHbIE W/WIM BJIEKTPOHHbIE O00pa3oBaTelbHbIE U
UH(OPMAIIMOHHBIE  PECypChl,  PEKOMEHJOBaHHbIE  JJi  HUCIOJb30BaHUS B
o0pa3oBaTesIbHOM Ipoliecce, He cTapie 5 JeT ¢ MOMEHTA U3/IaHusl.
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2. PekoMeHTyeMbIe TeUaTHbIC M3aHus TI0 peanu3anuy 001meodpa3oBaTeIbHON
JTUCIMIUIAHBI TIPEJICTABICHBI B METOJUYECKUX PEKOMCHIAIUAX I10 OpPTaHU3aIHH
00yueHus.

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOEPA3OBATEJABHOM JUCIHUILINHBI

KoHTposib 1 oOlieHKa pe3ysbTaToB OOyYEHHUsI OCYHIECTBIISIETCS MpErojiaBaTelieM B
MpoIlecce MPOBEACHUS MPAKTUUECKUX 3aHITUN U J1a0OpaTOpPHBIX padOT, TECTUPOBAHUS, a
TaK)K€ BBIMTOJTHEHUST 00YJaIONTUMUCS WHAUBUIYATbHBIX 3aIaHHUM, POEKTOB, UCCIICTOBAHMM.
Pe3ynbraThl O0Oy4YeHHUsS OMNPENEIAIOT, YTO OOYyYalolIMecs [O0DKHBI 3HAaTh, MOHUMATh U
JIEMOHCTPUPOBATH 110 3aBEPLICHUN U3YyUYECHUS TUCIUILINHBI.

Hist  hbopMupoBaHMs, KOHTPOJS U OLEHKH pPE3yJbTaTOB OCBOCHHUS Y4eOHOM
JTUCIUTUIMHBI UCIIOJIB3YETCSI CUCTEMa OIICHOYHBIX MEPONPUATUN, TIPEICTaBIAIONIas coOoM
KOMILJIEKC Y4Y€OHBIX MEpPONPUSITHI, COTJaCOBAaHHBIX C pe3yJibTaraMu OOy4YeHHS U
chopmymnupoBanHbix ¢ yaetom @I'OC COO (npeaMeTHbI€ pe3ysbTaThl MO JUCHUILIMHE) U
dI'OC CIIO.

Tunsl oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema Pe3yabTaT 00yueHus .
MepOonpHUsITHIH
I |OcHoBHOe conepskanue
1 DopmyIMpOBaTh

Pa3zgen 1. OcHOBBI
CTpOEeHHS BellecTBa

0a30BbIe IOHATHA U
3aKOHBI XUMHH

1.1 OK 01

Crpoenune aToMOB
XUMHUYECKHX DJIEMEHTOB
U IPUPOJIa XUMHUYECKOM
CBS3U

CocTaBnsiTb XUMHUYECKHE
(hopMyIIbI COeAMHEHHI B
COOTBETCTBUU CO
CTENEHBIO OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB,
WCXOJIsl U3 BaJICHTHOCTH U
ANEKTPOOTPHULIATETLHOCTH

1. Tect «CtpoeHue aToMOB
XUMHUYECKUX AIIEMEHTOB U
PUPOJA XUMUYECKOH CBSAZH.

2. 3a1aun Ha COCTaBJICHUE
XUMUYECKHUX (HopMyIT
JIBYXaTOMHBIX COEUHEHUN
(oxcumoB, cynbGUI0B, THIPUIOB
U T.OL).

3. 3aaHus Ha UCTOJIb30BAHHUE
XUMHYECKON CUMBOJIMKU U
Ha3BaHWU COECIMHEHUH IO
HOMEHKJIAType MEKyHapOJHOTO
COI03a TEOPETUYECKOUN 1
MIPUKJIATHON XUMHH U
TPUBUAIILHBIX Ha3BaHUM JJTIS
COCTaBJICHUS] XUMHUYECKUX
(hopMyI IBYXaTOMHBIX
coeMHEeHUH (OKCHIOB,
Cynb(UI0B, THAPUIOB U T.I1.) H
JIPYTUX HEOPTaHHUYECKUX
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COGILI/IHCHI/Iﬁ OTACJIbBHBIX KJIaCCOB

1.2

OK 01
OK 02

Ileproauueckuii 3aK0H U
tabnuma J[.U.
Menpeneena

XapakTepu3oBaTh
XUMHYCSCKHUE JICMEHTHI B
COOTBETCTBUH C UX
MOJIOKEHHUEM B
MEePUOINYECKOI cucTeme
XHMHYECKHUX 3JICMEHTOB
J.1. MenneneeBa

1. Tect «MeTammueckue /
HeMeTaJlJIMYeCKHE CBOMCTBA,
3JIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHMHYECKHX 3JICMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B
MEPUOUYECKON CUCTEME
XUMHYECKHUX 31eMEeHTOB JI. 1.
MenpaeneeBay.

2. IlpakTyeckue 3a1lanust Ha
YCTaHOBJICHUE CBSI3U MEXITY
CTPOEHUEM ATOMOB XMMUYECKUX
3JIEMEHTOB M IEPUOANYECKUM
W3MCHEHHEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB M UX
COEIUHEHHUH B COOTBETCTBUH C
nonoxxenneM [lepuonnueckon
CHCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKUE 3aTaHUS HA
XapaKTEepU3aLNUI0 XUMHUECKHX
3JIEMEHTOB: «MeTaminyeckue /
HEMETAJNINYECKUE CBOICTRA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
IIEPUOANYECKON CUCTEME
XAMUYECKHUX DJIEMESHTOB

.. MenneneeBay

Pasznea 2. Xumunueckue
peakuuu

XapakTepu3oBaTh THIIbI
XUMHYECKHX peaKIui

KonTtpoasHnas padora
«CTpoeHue BenecTsa u
XHMHYECKHe PeaKkIum»

2.1

OK 01
OK 04

Turbl XUMHYECKUX
peakuun

CocTaBnsTh peakiuu
COETUHEHUS, PA3NIOKEHUS,
oOMeHa, 3aMeIleHu,
OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIC

1. 3amauym Ha cocTaBiIcHHUE
YpPaBHEHUH PEAKIUM:

— COEIMHEHMS, 3aMENICHHS,
pasnoxeHusi, o0OMeHa,

— OKHMCJIUTEIIBHO-
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peakuuu

BOCCTAHOBUTENIBHBIX PEaKIUil ¢
WCTIOJIb30BAHUEM METO/Ia
AJIEKTPOHHOTO OaJiaHca.

2. 3agauyn Ha pacyeT MaccChl
BEILIECTBA UM 00bEMaA

ra30B 10 U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce Wik 00bEMY
OJTHOT'O U3 YYaCTBYIOILUX B
peaKIu BEUIECTB; PACUETHI
Macchel (00bEMa, KOJTMIecTBa
BELIECTBA) IPOJYKTOB PEAKIUH,
€CIT OIHO M3 BEIIECTB UMEET

IpUMeCH
2.2 DNEeKTPOIUTHYECKAS CocraBnaTh ypaBHEHUs 1. 3ajaHus Ha cocTaBIEHUE
JUCCOLMALIUS M HOHHBIA |XMMHUYECKUX peaKIH MOJIEKYJISIPHBIX 1 HOHHBIX
oOMeH HMOHHOT0 0OMeHa ¢ peakuuii ¢ yuacTueM KUcCIoT,
y4acTUEM OCHOBaHMH U COJIEH,
HEOPraHMYECKUX BEUIECTB |YCTAHOBIIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JIaboparopnas padota "Turbl
XUMHUYECKHUX peakiuii”

3 Pa3nen 3. Ctpoenue u |HcciaegoBats ctpoenue u | Konrponabnas padora
CBOMCTBA CBOMCTBA «CBoiicTBa HEOPraHUYECKUX
HEOpraHu4ecKux HEOpPraHu4ecKUux BellecTB»

BeLIECTB BeIeCTB
3.1 OK 01 Knaccudukanus, Knaccupunuposars 1. Tect «Homenknarypa u
HOMEHKJIaTypa U HEOpraHUYECKUe Ha3BAHHUE HEOPTaHUUYECKUX

CTPOCHUC
HCOPTaHNYCCKUX
BCIICCTB

BCIICCTBA B COOTBCTCTBUH
C UX CTPOCHUECM

BELIECTB UCXOJS U3 UX
XUMHUYECKOH (OPMYIIbI UITH
COCTaBJICHHE XUMUYECKOU
(hopMyIIbI HCXO/1 U3 Ha3BaHUS
BEILIECTBA I10 MEXIYHAPOIHOU
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacueT MacCcOBOM
7011 (Macchl) XUMHUYECKOTO
JJIeMEHTa (COeIUHEHMs) B
MOJIEKYJe (CMECH).

3. [IpakTryeckue 3a7aHus 10
KJ1accupuKaluy, HOMEHKIIAType U
XUMUYECKUM (popMysiam
HEOpPraHMYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

4. IIpakTuyeckue 3a1aHus Ha
OIIpEACIEHUE XUMUYECKON
AKTUBHOCTH BEILECTB B
3aBHMCHMOCTH BU1a XMMHUYECKON
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CBSI3M U TUTIA KPUCTAJUTMIECKOM
peueTku

3.2 [OK 01 Du3NKO-XUMHUICCKHE VYcranaBiuBarth 1. Tect «OcobeHHOCTH
OK 02 CBOMCTBA 3aBUCUMOCTH (DU3UKO- XUMHYECKHX CBOMCTB OKCHJIOB,
HEOPraHUYECKUX XHMHYECKHX CBOMCTB KHCIIOT, OCHOBaHUM, aM()OTEPHBIX
BEIIIECTB HEOPraHWYECKUX BELIECTB [TUAPOKCUIOB U COJICH».
OT CTPOEHUSI aTOMOB U 2. 3agaHus Ha COCTABJICHUE
MOJIEKYJI, @ TAK)KE TUIIA YpaBHEHUN XUMUYECKUX pPEaKIUi
KPUCTAJTUYECKOM C y4acCTHEM MPOCTHIX M CIOKHBIX
pemeTku HEOPTraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJJIOB U
aM(OTEpHBIX AIEMEHTOB;
HEOPTraHUYECKUX KHUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
TUAPOKCHIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOMCTBA U CITOCOOBI TOTYYEHUSI.
3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHus Ha
CBOMCTBA U MTOJIyYEHHUE
HEOPTraHUYECKHUX BEIIECTB
3.3 [OK 01 Unentuduxanms HccnenoBath 1. IIpakTMKO-OpHEHTHPOBAHHBIE
OK 02 HEOPTaHNYECKUX KauyeCTBECHHBIE PEAKIINHT 3aJIaHUS 110 COCTABJICHHUIO
OK 04 BCIISCTB HEOPraHUYECKHUX BEIIECTB |XUMUUYECKUX PEaKLUil ¢ yHacTUEM

HEOPTaHWYECKHUX BEIIECTB,
WCTIOJIb3YEMBIX IS UX
UICHTH(PUKAIUH.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPraHWYECKUX BEIIECTB”’
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Pa3nen 4. Ctpoenue u
CBOMCTBA
OPraHUYeCcKuxX
BelleCTB

Hccaenosarb cTpoeHue u
CBOMCTBA OPraHUYeCKHX
BeLIECTB

KonTtpoasnas padora
«CTpoeHne U CBOMCTBA
OpPraHn4ecKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMCHKJIATypa
OpPraHMYECKUX BEIICCTB

Knaccudunuposatsb
OpraHMYeCKHe BELIECTBA B
COOTBETCTBHUH C HX
CTPOCHHEM

1. 3agaHus Ha COCTABIICHUE
Ha3BaHUN OPraHUYCCKUX
COCMHEHUI IO TPUBUAIILHOW UJIU
MEKTyHapOAHOMN
CHUCTEMAaTUYECKON HOMEHKJIAType.
2. 3amaHusa Ha COCTaBJICHUE
MOJTHBIX ¥ COKPAILIEHHBIX
CTPYKTYPHBIX (OpMYII
OpraHUYECKUX BELIECTB
OTJEIIBHBIX KJIACCOB.

3. 3aauu Ha onpeeIeHue
npocTeiiien hopMyIibl
OpPraHUYECKON MOJIEKYJIbI, UCXOs
U3 AJIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHUYeCKUX
COE€IMHEHUN

YcraHaBiauBaTh
3aBUCUMOCTH (DU3HKO-
XUMHYECKHX CBOMCTB
OPraHU4YeCKHUX BEMIECTB OT
CTPOEHUS MOJIEKYII

1. 3aganus Ha cocTaBlIeHHE
YpaBHEHUN XUMUYECKUX PEAKLUN
C y4acTHEM OpraHUYECKHUX
BEIIIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHHUS.

2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEaAKIIUH,
WUTIOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA C yU€TOM MEXaHU3MOB
NPOTEKaHUs JaHHBIX PEAKUUN U
T€HETHUYECKOMN CBSI3HU
OpPTaHUYECKUX BEIIECTB PA3HBIX
KJIaCCOB.

3. PacyerHble 3a1auu 110
YpaBHEHUSIM PEAKLIMI C ydacTHEM
OpPTraHUYECKUX BEIECTB.

4. JTaboparopHas paboTa
“IIpeBpaleHusi OpraHU4eCKux
BEILIECTB ITPX HArpeBaHUu"

4.3

OK 01
OK 02
OK 04

Unentuduxarms
OpPTaHWYECKUX BEIIECTB,
WX 3HAYCHUE U
IIpUMEHEHNE B OBITOBOM
Y POU3BOJACTBEHHOMN
JIeATETbHOCTH YeJI0OBEKa

Hccnenosath
KAa4CCTBCHHBIC peaKum/I
OpraHNYeCcKux
COCTUHEHUN OTHEIIHLHBIX
KJIaCCOB

1.IIpakTUKO-OPHEHTUPOBAHHbIE
3a/laHus IO COCTABIICHUIO
XUMUYECKHUX PEAKLNN C y4aCTUEM
OpPraHMYECKUX BEIIECTB, B T.4.
WCTIONB3YEMBIX JUIS UX
UACHTU(DUKAIMY B OBITY U
MPOMBIIIIEHHOCTH.
2.JIaGopatopHas pabora:
“UnenTrduKanys OpraHn4eckKux
COEIMHEHUI OTAEIBHBIX KJIaccoB”
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Paznea 5.
Kunernueckne n
TePpMOJAMHAMHYECKHE
3aKOHOMEPHOCTH
NMPOTEeKAHUSA
XHMHYECKHX peaKkuuid

XapakTepu3oBaThb
BJIHMSIHUE PA3JINYHBIX
(paxkTopos Ha
paBHOBecHe U CKOPOCTh
XHUMHYECKHX peaKkuui

5 |0OKO0l1 CKOpOCTh XUMHUUYECKUX |XapaKTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIC
OK 02 peakiuii. XMMUYECKOE |BJIMSHHUE KOHLEHTPAIIMU  |TEOPETUUYECKHUE 3a/IaHUs Ha
paBHOBecHe pearupyromux BeIecTB U |aHaIU3 (PaKkTOPOB, BIUAIOIINX HA
TEMIEPaTypbl HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUECKON
XUMHUYECKUX PEAKLUN peakuuu. IIpakTuko-
XapaxkTepu3oBaTh OpUEHTUPOBAHHBIE 3aJaHUS HA
BIIMSIHUE U3MEHEHHUS IpUMeHeHue npuHuumna Jle-
KOHLIEHTpauuu Beuiects, |lllaTenbe 11 HaxoXACHUS
peaxIuu cpeabl u HaIpaBJIECHUS CMEILICHUS
TEeMIEpaTyphl Ha paBHOBECUS XUMUYECKON peaKInu
CMEIlleHNEe XUMUYECKOTO  |¢ aHanu3 (GaKTOPOB, BIUSIOIMINUX
paBHOBECHUS Ha CMEIIEHUE XUMUYECKOTO
paBHOBECHS

6 HccaenoBaTs HCTHHHBIE

Pa3nen 6. PacTBopsl PacTBOPHI € 32IaHHBIMHA
XapaKTepUCTUKAMU
6.1 (OK 01 [TonsiTue o pacrtBopax  |Pazinuars UCTUHHBIE 1. 3agaun Ha IPUTOTOBIICHUE
OK 02 pacTBOpHI pacTBOpPOB.
2. [IpakTuKO-OpUEHTHPOBAHHbBIE
pacueTHbI€ 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIONIb3yeMbIe B OBITOBOM U
IIPOU3BOJCTBEHHOM AESITEIbHOCTU
YeJnoBeKa
6.2 OKO01 HccnenoBanue cBoiictB |MccnenoBars (husnko- JlaGoparopHas paboTa
OK 04 pacTBOPOB XUMHUYECKHUE CBOUCTBA “IIpuroroBieHue pacTBOPOB”
HCTUHHBIX PaCTBOPOB

IT [[IpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAEPKAHUE NPUKJIATHOTO0 MOLY 1)

7 Pa3pgen 7. OuenuBarth mocjaeACTBHA |3amUTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayuueil npodeccuoHaJIbHOM
NMPOU3BOACTBECHHOM NPOU3BOACTBECHHOM AesiTeJIbHOCTH)

AesITeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
Ye10BeKa ¢ MO3M LU
JIKOJIOTHYECKOMI
0e3omacHoOCTH
OK 01 Xumus B ObITY U OnenuBats nocnencteus |Keiic (¢ yaerom Oymymieit
OK 02 IIPOU3BOJCTBEHHOMN OBITOBOM U npodeccroHanbHOI
OK 04 JIeATEILHOCTH Y€JIOBEKA |IPOU3BOICTBECHHOU JESTEIIBHOCTH )
OK 07 NesTEIbHOCTH UeloBeka ¢ |Bo3MoXKHbIE TEMBI KEHCOB:

HO3UIIUHA YKOJIOTHUECKOU

1. IloTerieHue KimMmara u
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0€30I1aCHOCTH

BBICBOOOXKIEHHE TA30BBIX
THIPATOB CO JIHA OKEaHa.

2. Bynymiie maTtepuaisl s aBua-

, MAIIMHO- ¥ IIPUOOPOCTPOCHUSI.
3. HoBble matepuanbl Ajist
COJTHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
PaCTUTENBHBIX MpPErapaToB
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5. ®OHJIbI OLIEHOYHBIX CPEJICTB

2 cemecTp o0yueHusi. @PopMa NpPOMeKYyTOUHON ATTECTAIMH —
«AnddepeHIMPOBAHHBIN 3a4€T»

Bonpocs! 1 moaAroToBku K qudGepeHInpoOBaHHOMY 3a4€Ty 110 IPEIMETY
«XuUMus METaJIOB»

Opranunueckas xumus. Teopus ctpoeHne opranndeckux Bemects A.M. bytieposa
[IpupoaHbIE HCTOYHUKU YTIEBOIOPOJIOB
AJKaHBI

HenpenenbHble yTiIeBOIOPOIBI.

ApeHsl

CrupTtsel. PeHou

['eHeTnyeckast CBSI3b OPTAHUYECKUX COCTUHEHUN
Anpnernapl

. KapOoHOBBIE€ KUCTIOTHI.

10 Crnosxuble 3¢upsl. XKupbl

11. YrineBoasl

12. A3zorocoaepxaline OpraHu4eCKUe COCINHEHUS.
13. OcHOBHBIEC TTOHATHS ¥ 3aKOHBI XUMUHU

14. IICXD u IICXD ]I 1 Menaeneena

15. Tunbsl XUMUYECKUX CBA3EH, KPUCTAINYECKHUE PEILIETKA
16.Knaccuduxanus XuMUYECKUX peaKIuit

17. TOH

18. I'maponus coneit. OBP

19. Knaccuduxkaiys HeOpraHn4eCKUX BEIIECTB

20. MeTamibl, OKCUJIBI

21. Croco6s! osryuenust metayiioB. Kopposus

22. Kucnotsl, ocHoBaHus. Comu

23.I'eHeTnyecKas CBSI3b HEOPTAHUYECKUX BEIIIECTB
24.Pemienue pacyETHBIX 3a4a4.

WX TN RE D=

OH@HKa WHAWBUAYAJIbHBIX O6p8,30BaT€J'IBHI::IX I[OCTI/I)KCHI/II\/'I 10 pe3ylibTaraM
HpOMe)KYTO‘{HOﬁ aTTeCTallii IIPOU3BOAUTCA B COOTBCTCTBHUU C YHHBepcaHBHOﬁ

LIKAJION:
IMpouent KauyecTBeHHAas1 OlIeHKA HHAUBUAYAJIBHBIX
Pe3yJbTATUBHOCTH 00pa3oBaTebHBIX 10CTHKEHU I
(MpaBWJIbHBIX OTBETOB) 0aJ11 (0TMETKA) BepOaJIbHBINA aHAJIOT

90 + 100 5 OTJINYHO

80+89 4 XOpOUIO

70=79 3 YAOBJIETBOPUTEIBHO
Menee 70 2 HEYAOBJIETBOPUTEIHHO
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Kputepuu oneHku:

90 + 100% (5 GamnoB) mpUCBaMBaeTCs OO0YUYaAIOIMIEMYCS, €CITM OH TMOJHOCTHIO
BBIMOJIHWI 3a/IaHUE DK3aMCHAIIMOHHOTO OWJIeTa: Jal MpaBWIbHBIC OTBETHI Ha
BCE BOITPOCHI U PEIINJ BCE 3a]1a4H;

80 + 89% (4 Oamna) mpucBaMBaeTCsi O00yYaroUIEMyCs, €CJIIM OH IOJHOCTHIO
BBITIOJTHWJI OJTHO TPAKTHUYECKOE 3aJaHre AHK3aMCHAIIMOHHOTO OwiieTa W Jai
MPaBUIBHBIA OTBET HAa TEOPETHYECKUH BOMPOC, JHOO BBIMOJHWI JBa
NPAKTHYECKUX 3aJaHMs, HO HE CMOT TPaBHJIHLHO OTBETHUTH HAa TCOPETHUCCKHIA
BOTIPOC;

70 = 79 % (3 Oamna) mpucBauMBaeTcs 00ydarolmeMycsi, €ClM OH TOJHOCTBIO
BBIMIOJTHUJI OJHO TPAaKTHMYECKOE 3a/laHue SK3aMEHAI[MOHHOTO Owmiera W
JIOMTYCTHJI CYIIIECTBEHHBIC OIMOKH TIPU OTBETE HA TEOPETHUECKUN BOTIPOC;

Mmenee 70% (2 6anna) npucBanBaeTcsi 00y4aroieMycsl, €CJIM OH HE CMOT
BBITIOJIHUTH HUA OJIHOTO MPAKTUYECKOTr0 3aJaHUs YK3aMEHAITMOHHOTO OuJjIeTa.
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6. AIATITALIUSI PABOYE IIPOTPAMMBI JIJIS1 JIUI] C
OI'PAHMYEHHBIMM BO3MOKHOCTSIMHU 3/I0POBBSI (OB3)

AjantupoBaHHasi MporpaMma paspadbaThiBaeTCs MPU HAIWYUU 3asIBJICHUS CO CTOPOHBI
oOydarorierocs (poauTeNei, 3aKOHHBIX TPEICTABUTENICH) M MEIUIIMHCKUX TTOKa3aHUN
(pexoMeHJalusIMU TICUXO0JIOTO-MEAUKO-TIeITarorTHuecKoil koMuccuu). [l nHBanuaoB
aJanTHpoBaHHas oOpa3oBaTeiibHAs MporpaMma pa3padaTbiBaeTCs B COOTBETCTBHM C
WHIUBUyaIbHON IPOrpaMMON peadbIuTalluu.
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