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1. OBILIAS XAPAKTEPUCTUKA IIPUMEPHOM PABOYEN IPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUILIUMHBI «XUMUS»

1.1. MecTo IMCUMIVIMHBI B CTPYKTYpe OCHOBHOH mNpo¢ecCHOHAIBHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI

OO61meo6pazoBaTenbHas AUCUMILUIMHA « XUMHUSD» U3y4daeTcs Ha 0a30BOM ypOBHE B
o0mieo0pa3oBaTeIbHOM UK€ Y4eOHOro IUIaHa OCHOBHOM mpodeccruoHambHON
oOpa3oBaTelbHOM MpOrpaMMbl YKPYNHEHHbIX Tpynn croeruanbHocTH  24.02.02
IIpon3BOACTBO aBUAIIMOHHBIX JBUTATEIICH.

1.2. llean u mu1aHUpyeMble pe3yJbTAaThl 0CBOCHUS UCHUIIIHHBI

1.2.1. Hean v 3a7a4u TUCHUILTHHBI

dopMUpOBaHUE Yy CTYACHTOB TMpPEJCTABICHUS O XUMUYECKOM COCTaBIISIIOIICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA KaK OCHOBBI TPUHATHUS PEILICHUN B 5KM3HEHHBIX U
IPOU3BOJICTBEHHBIX CUTYAIMAX, OTBETCTBEHHOT O MOBEACHUS B IPUPOJIHON CpEJIe.

3agaum TUCHMILVIMHBI:

1) chopmupoBarb MNOHMMaHHE 3aKOHOMEPHOCTEW TMPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPY’KAIOLIEW Cpeje, LIEJIOCTHOM Hay4yHOM KapTUHBI MUpA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS COCTaBISATH (OPMYJIbl HEOPTaHMYECKUX W OPraHMYECKHX
BEIIECTB, YPABHEHUS XUMHUYECKUX PEAKIUN, OOBICHITH UX CMBICI, HHTEPIPETUPOBATH
PE3YyABTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM  MPOBEAEHUS  MPOCTEHIINX  XUMHUYECKUX
AKCTICPUMEHTAIBHBIX UCCIICIOBAHMUH C COOJIIOICHIEM TIPaBUiI 6€3011aCHOT0 00paIeHUS
C BEIIeCTBaMU U J1a00OpaTOPHBIM 000PYI0BAHHEM;

4) pa3BUTh yMEHHUS HCIOJB30BaTh MH(GOPMAIMIO XUMHUYECKOTO XapakTepa u3
Pa3INYHBIX HCTOYHUKOB;

5) chopMupoBaTh YMEHHS MPOTHO3UPOBATH MOCIEICTBUS CBOCH JEATEIHLHOCTU U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MTPOIECCOB;

6) copMupoBaTh NOHMMAHUE 3HAYMMOCTH JOCTH)KEHUN XUMUYECKOW HAyKU U
TEXHOJIOTHH ISl PA3BUTHS COIIMATBLHON M IPOU3BOACTBEHHOM cdep.



1.2.2. Iliianupyembie pe3yabTaTbhl 0CBOCHHS 00111e00pa3oBaTe1bHOMN JUCHUILIMHBI B c00TBeTCTBMH ¢ PI'OC CIIO u Ha

ocHose ®PI'OC COO

Koa n IInanupyemsble pe3yJibTAThl 0CBOCHHUS TUCHHMIINHBI
HAaNMEHOBaHHU
e

(popmupyembIx O0mmue JucuunMHapHble

KOMIIEeTeHI M

OK 01. B yacTu TPYA0BOIr0 BOCIIUTAHHSA: - BJAJETh CHCTEMOM XUMHUYECKMX 3HAaHUM, KOTOpas  BKIIOYACT:

Ehﬂ6HpaTb - TOTOBHOCTb K Tpydy, OCO3HAaHHUC HNCHHOCTH | OCHOBOIIOJAraromue IOHATUA (XHMHHBCKHﬁ 9JICMCHT, aTOM, J3JICKTPOHHAasA

CrIocoObI MacTepCTBa, TPYI0JIIO0HE; o0oJtouka aToma, s-, p-, 0-3JIeKTpOHHBIE OpOMTAIN aTOMOB, HOH, MOJIEKYJIa,

pEeIICHUA 3aaa4 | - TOTOBHOCTB K aKTHUBHOM ACATCIIBHOCTU | BAJICHTHOCTDB, JJICKTPOOTPUIATCIIBHOCTD, CTCIICHb OKHCIICHHA, XUMHUUCCKaA

npodeccHoHaN | TEXHOJOTHYECKOW U COIUAILHON HAIPaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAs Macca, MOJIAPHBIH OOBEM, YIJIIEpOIHBIA CKEJET,

BHOM CHOCOOHOCTh MHHUIIMHMPOBAaTh, IUJIAHUPOBATh U | (YHKIIMOHAJIbHAS TPYIINA, paguKai, U30MEpHs, U30Mepbl, TOMOJOTUYECKHI

NESITeIbHOCTH | CAMOCTOSATEIBHO BBIMOIHATH TaKyIO ACSITEILHOCTD; | PSi, TOMOJIOTH, YIJIEBOAOPObl, KUCIOPOI- U a30TCOACpIKAIINE COCIUHEHHUS,

MPUMEHUTEIBH | - HWHTEpEC K pa3IUYHBIM chepam | OMOTOTUYECKH aKTHBHBIE BEIIECTBA (YIJIEBOMBI, JKUPHI, OCIKH), MOHOMED,

0 K pa3NU4HbIM | MpodecCHOHAIBbHOM e TENbHOCTH, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBiaseHne  YHHBEPCAJIBHBIMH  Y4eOHBIMH | KPUCTAJUIMYECKAs. PELIETKA, THUIbl XMMHUYECKHX PEAKIHMH (OKHUCIUTENbHO-
NMO3HABATEJIbHbIMH A€l CTBUAMM: BOCCTaHOBUTEJbHBIE, K30-U SHIOTEPMHUECKUE, PEaKIIM1 HOHHOIO 0OMEHa),
a) 0a3oBble JJOrMYecKHe JelCTBUS: pPacTBOp, AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DIECKTPOIUTHUECKAS AUCCOIHAIIHS,
- CaMOCTOSITEJILHO dbopMynpoBaTh U | OKHCIIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUECKON peaklnu, XUMUYECKOe
aKTyalu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHS
BCECTOPOHHE; oprannueckux BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTHUECKOM

- YCTaHaBJHMBAaTh CYIIECTBCHHBIH TPU3HAK WU
OCHOBaHHUS I CpaBHEHHS, KIACCU(PHUKAIUU U
000011IeHN;

- ONpeaeisaTh IEIH JICATSIBHOCTH,
mapaMeTpsl U KPUTEPUU UX JOCTHKCHHS;
- BBISBIISATh 3aKOHOMEPHOCTH W TPOTHBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSX;

3aJaBaTb

JUCCcoIMaIuu, nepruoandeckuii 3akoH J[.M. MenneneeBa, 3aK0OH COXpaHCHHS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHUH, (PaKTOJIOTHUCCKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJyYeHUU U OE30MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHMYECKUX U OPraHMYeCKUX BEIIECTB B OBITYy H
MPaKTUYECKON JIEATESILHOCTH YETIOBEKA;

- yYMETb BBISBISATH XapaKTepHble MPU3HAKU M B3aUMOCBS3b H3YYEHHBIX
MOHATUN, TPUMEHATH COOTBETCTBYIOIINE MOHATHUS IPU ONMCAHUU CTPOEHUS U
CBOWCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M MX IPEBpALICHUM;
BBISIBIISIT  B3aMMOCBSI3b  XMMHYECKHX 3HAHMH C  MOHATHSIMH U




- BHOCUTBH KOPPEKTHUBHI B JIEATEIILHOCTD, OIICHUBATh
COOTBETCTBUE pE3yAbTATOB IEJSM, OIICHUBAThH
PUCKH TIOCIIEICTBHIA JICATCIILHOCTH,

- pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUN
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbIe HCCIEN0BaTENbCKUE € CTBHS:

- BJIaJIETh HAaBBIKAMH y4e€OHO-UCCIIeI0BATEILCKON 1
MIPOEKTHOM JIEATETHbHOCTH, HABBIKAMU Pa3pEIICHIS
pooseM;

- BBISIBIIATH TPHYUHHO-CJICJICTBEHHBIC CBSI3U H
aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATh TUIIOTE3Y €€
pelIeHus, HAXOJUTh apTyMEHTBI JUTS
JIOKa3aTeNIbCTBA CBOWX YTBEPXKJICHUH, 3ajaBaTh
MapaMeTpsl U KPUTSPUN PEIICHUS;

- aHAJIM3UPOBAThH IOJIyYEHHBIC B XOJI¢ PEIICHUS
3aJlaud Pe3yJIbTAThl, KPUTUYCCKH OIICHUBATH WX
JOCTOBEPHOCTh, MPOrHO3UPOBATh HW3MEHEHUE B
HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEEATEIbHOCTH;

- yMeTb HHTErPpUPOBATH 3HAHUS M3 Pa3HBIX
MpeIMETHBIX o0nacTei;

- BBIIBUTATb  HOBBIE  WJIEH,
OpUTHHAJIbHBIE TIOJIXO/Ibl U PELICHUS;
- CIIOCOOHOCTh UX MCIIOIb30BAHUS B
M03HABATEIHHON U COIUANBHON MPAKTHKE

npeaiaratb

MPEICTABJICHUSIMU JPYTUX €CTECTBEHHOHAYYHbBIX IIPEIMETOB;
- YMETh HCIOJb30BaTh HAUMEHOBAHUS  XMMHUYECKHX  COCAUHEHUU
MEXKIYHAPOJHOTO COK3a TEOPETHYECKOW W MPUKIATHOM XUMHUH U
TPUBHAJIbHBIC HA3BaHUS BAXKHEHUIIIUX BEIIECTB (3TUJICH, alleTHUICH, TIIUIEPHH,
deHoN, QopMalbIerua, YKCyCHas KUCJIOTa, TJIHMIWH, YyrapHbId ras,
VIJIEKHUCIIBIN Ta3, aMMUaK, ramieHas U3BeCTb, HEeraleHass U3BEeCTh, MUThEBAs
cola U JPYTHX), COCTABJISTH (POPMYJIBI HEOPTraHUYECKUX U OPraHHMYECKHX
BEIIIECTB, YPAaBHEHUS XHMHUYECKHX pEaKIHi, OOBACHITH WX CMBICI,
MOATBEPKIATh XapaKTepHbIC XUMUYECKUE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH U 3aMUCSIMH YPAaBHEHUM XUMHUYECKHX
pEeaKIHii;

- YMETh YCTaHABJIMBATh MPUHAUICKHOCTh HM3yYEHHBIX HEOPTaHWYECKUX U
OPraHWYECKUX BEIIECTB K OMPECICHHBIM KJIaccaM M TPYIaM COEIUHEHUM,
XapaKTEPU30BaTh WX COCTAaB M BAKHEHIIME CBOWCTBA; OMPEACISATH BHJIbI
XUMHUYECKUX CBsi3el (KOBAJICHTHAs, HOHHAS, METAJUTMYECKasi, BOJOPOHAs),
THUTIBI KPUCTAIUTMYECKUX PEIIETOK BEIIECTB; KIaCCU(PUIIUPOBATH XUMUUECKHE
peakuuu;

- chopMupoBaTh MpEACTABICHUA: O XHMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIM XMUMHUU B MO3HAHUU SIBICHUI
Opuposbl, B (QOPMHPOBAHUHM MBIIICHUS M KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHAIBHONW TPAMOTHOCTH, HEOOXOJUMOM UIsl PELIeHUs! MPAKTUYECKUX
3a]a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0POBBIO U
MIPUPOJIHON Cpelie;

- YMeThb NIPOBOJUTH pacueThl MO XUMHUYECKUM (OpMyliaM U YpaBHEHUSIM
XUMHUYECKUX pEeakIuil ¢  HCIOJb30BaHHEM  (U3NYECKUX  BEJIMYUH,
XapaKTEepPU3YIOIINX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: Macchl, o0bemMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BATh
CHUCTEMHbIE XUMUYECKUE 3HAHUS U NPUHATUA PELICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalIUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHbBIE
cpencTea

B o0s1acTH HEHHOCTH HAYYHOI O MO3HAHUSA:

- c(OPMHPOBAHHOCTH MHUPOBO33pEHNH,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHSL HAayKl M OOLIECTBEHHOW NpPAKTHKH,

- YMCTb INIAaHUPOBATH U BBITIIOJIHATDH XUMHUYECKUMN SKCIICPUMCHT (HpeBpaH_IeHI/ISI
OpPraHN4YCCKUX BCUICCTB IIPU HAI'pCBAHUH, IMOJIYUCHHNUC 3TUJICHA U U3YYCHUC €TO
CBOI>'ICTB, KauCCTBCHHBIC PCAKIHUN Ha aJIbACTUIBbI, KpaxMall, YKCYCHYIO
KHUCIIOTY, ACHATYypalusi OCIIKOB IIpU Harp€BaHWH, IBCTHBIC PCAKIIUU 6CJ'IKOB;




MIOMCKa,
aHanM3a u
WHTEPIpPETAINN
uHpOpMaIUU 1
WHGOPMAITMOHH
bI€ TEXHOJIOTHH
IS
BBITIOJTHEHUS
3amaq
npodeccruoHan
BHOM
JESTeIbHOCTH

OCHOBAHHOTO Ha JMajore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPUICHCTBOBAHHE SI3bIKOBOM M UYHUTATEIBCKOU
KyJbTYpbl KaK CpPEICTBA B3aUMOJECHCTBHS MEKITY
JXOJIbMU U MTO3HAHUS MUDA;

- OCO3HAHWE IIEHHOCTM HAYyYHOW MAESATEIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISITh  MPOEKTHYIO |
HCCIIEI0BATENIbCKYIO NEeSITENHHOCTD
WHJIMBUIYAJIBHO U B TPYIITIE;

OBjaieHue  YHMBEPCAJLHBIMH  y4eOHBIMH

MO3HABATCJIbHbBIMHU I[CﬁCTBP[SIMP[Z

B) padora ¢ undgopmanueii:

- BJIQJIETh HaBBIKAMU MOJIy4yeHUs MHPOpMAIUU U3
HUCTOYHUKOB pa3HbIX THIIOB, CaMOCTOATCIIBHO
OCYIIIECTBIIATH TIOWCK, aHAJN3, CHCTEMAaTH3aINI0 1
MHTEpIpeTaio HHPOPMAH Pa3TUYHbIX BUJIOB U
dhopm mpencTaBIeHUs;

- co3laBaTh TEKCThl B pa3IMuYHBIX (opmarax c
y4eTOM Ha3HaueHUs HHQOpMAIMK U LEJIeBOH
ayIUTOpUH, BBIOMpas ONTUMAIbHYIO  (QopMy
MIpe/ICTaBJICHUS U BU3yaIH3aliy;

- OLEHHMBaThb JIOCTOBEPHOCTh, JIETUTUMHOCTH
uHpopMaluy, €€ COOTBETCTBUE IPABOBBIM H
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCMOJb30BaTh CpeAcTBa HH(MDOPMALMOHHBIX U
KOMMYHHMKAITUOHHBIX TEXHOJOTHH B pElICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OpraHM3allMOHHBIX  3a7ad ¢  coOJroAeHueM
TpeOOBaHUM SPTOHOMHUKH, TEXHUKH 0€30TaCHOCTH,
TUTHEHBI, pecypcocOepekeHusi, TMPaBOBBIX W
THYECKUX  HOPM, HOpM  HHGPOPMAIMOHHOMN
0€30IMacHOCTH;

IPOBOJIUTH PEAKIIMM HOHHOTO 0OMEHa, OTIPEIeNIATh CPely BOJHBIX PACTBOPOB,
Ka4eCTBEHHBIE pEaKUuu Ha cyinbdar-, KapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHMS; pelIaTh IKCIIEPUMEHTaIbHbIE 33/1a41 110 TeMaM "MeTaiibl"
u "Hemeramibl") B COOTBETCTBUU C MpPaBUIAMH TEXHUKU O€30IaCHOCTH IpU
oOpalieHnu ¢ BeniecTBaMH 1 JIabOpaToOpHBIM 000PYJ0BaHNEM; TIPEACTABISTh
pe3ysbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucu ypaBHEHUN
COOTBETCTBYIOILIUX peakuMi U (OpMyIupOBaTh BBIBOJbI Ha OCHOBE 3THUX
pe3yNIbTaToB;

- YMETh aHAJIM3UPOBATh XUMHUYECKYIO HH(OPMALIHIO, ITOJIy4aeMYI0 U3 Pa3HbIX
MCTOYHUKOB (CpeAcTB MaccoBoM nHpopmanuu, cetb IHTepHET u Apyrue);

- BJIa/IETh OCHOBHBIMHU METO/IaMU HAYYHOT'O TI03HAHUS BEILIECTB U XUMUYECKUX
SBJICHUH (HaOII0/IeHNE, U3MEPEHNE, YKCIIEPUMEHT, MOICIIUPOBAHNE);

- YMEThb NIPOBOJUTH pacueThl MO XUMHUYECKUM (OpMyllaM U YpaBHEHUSIM
XUMHUYECKUX  peakIuid ¢  HCNONb30BaHHEM  (U3NYECKUX  BEJIMYUH,
XapaKTEePU3YIOIINX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Macchl, oObemMa
(HOpManpHBIE YCJIOBHS) Ta30B, KOJHMYECTBA BEIIECTBA; MCIOJIb30BATh
CHUCTEMHbIE XMMUYECKHE 3HAHUS I IPUHATUS PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM




- BJIAJICTh HABbIKAMH PACIIO3HABAHWA W 3alIUThI
uHpopManuu, HHHOPMAITMOHHOK 6€3011aCHOCTH
JINYHOCTH,;

OK 04.

S dexTuBHO
B3aUMOJICVCTBO
BaTh U
paboTtath B
KOJUICKTHBE H
KOMaH/Ie

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEJIEIICHHUIO;
-OBJIAJICHHE HaBBIKAMU y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM W COUHAIBHOU
NEeSITENHHOCTH;

Osnanenue YHHMBEPCAJIbHbIMH
KOMMYHUKATHBHBIMU J1€iCTBUAMM:

I') COBMeCTHAas 1eSITeJIbHOCTD .

- TIOHUMaTh ¥ HCIOJB30BaTh MPEUMYIIECTBA
KOMaHJHOW U UH/IMBUIyalbHOU paboThI;

- TpUHUMATh I COBMECTHOW NEATEeIHbHOCTH,
OpPraHW30BBIBATh U KOOPJIUHUPOBATH JIEHCTBHS IO
€¢ JOCTHIKCHUIO: COCTaBJIAThH IIIaH JICHCTBHIA,
pacnpenensiaTb poju ¢ y4eTOM MHEHUN YYaCTHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

-  KOODAMHUPOBATb M BBINOJHATH pPadOTy B

YCIIOBUAX pcajibHOTI O, BHUPTYAJIIbHOTO u
KOM6I/IHI/IpOBaHHOFO B3aI/IMO,I[eI>'ICTBH$I;
-  OCYLICCTBJIATH IMO3UTHBHOEC CTPATCTUYCCKOC

MOBEJICHUE B DPA3JIMYHBIX CHUTYAIUSX, MPOSBIATH
TBOPUYECTBO U BOOOpaskeHUE, ObITh HHUIIUATUBHBIM
OBiajjeHHe YHUBEPCAJbHBIMHU PEryJIATUBHBIMU
JefCTBUSIMH:

1) IPpUHATHE ce0sl U IPYTUX JIOJei:

- IPUHUMATh MOTHUBBI U APTYMEHTHI JPYTUX JIOAEH
IIPU aHATU3€ PE3YyNIbTaTOB JESITENbHOCTH;

- IPU3HABATh CBOE MPABO U MTPaBO APYTHUX JIFOJIEH Ha
OIIINOKU,

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MU C
MO3UIIMH IPYrOTO YEJIOBEKa;

- YMETh IJIAHUPOBATH U BBIIOJIHATH XUMUYECKHM SKCIIEPUMEHT (IIPEBPALLICHUS
OpraHMYECKUX BEUIECTB IIPU HArpeBaHUU, OJIYYEHHUE ITUIICHA U U3YYEHUE €T
CBOMCTB, KaueCTBEHHBbIE pEaKIUU Ha aJbJETUbl, Kpaxmall, YKCYCHYIO
KHCJIOTY; JIeHaTypalnusi OEJIKOB IPU HArPEBAHUM, [IBETHBIE PEAKIIMH OEJIKOB;
IPOBOAMTDH PEAKIIMM HOHHOTO OOMEHA, OTPEEIATh CPEAY BOJHBIX PACTBOPOB,
KayeCTBEHHbIE peakIuu Ha cyiab(dar-, KapOOHAT- U XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHMSI; pelIaTh IKCIIepUMEHTaIbHbIE 33/1a4M 110 TeMaM "MeTaibl"
u "Hemeramnbl") B COOTBETCTBUU C MpaBUIaMH TEXHUKH O€301aCHOCTH TPHU
0OpalleHUH ¢ BEHIECTBAMH U JIAOOPATOPHBIM 000PYI0BaHUEM; NIPEJICTABIIATh
pe3ynbTaThl XMMHYECKOTO JKCIIEpUMEHTa B (QOpMe 3alucu ypaBHEHUN
COOTBETCTBYIOIIUX peakuuili U (OpMyIupoBaTh BBIBOJBI Ha OCHOBE 3THUX
pe3yJIbTaToOB




OK 07.
ConelicTBOBATH
COXPaHEHUIO
OKpYKaroleu
CpeIbl,
pecypcochepex
SHHUIO,
MPUMCHSITh
3HaHUs 00
W3MCHCHUN
KITUMarTa,
010)20500020013§
OEepEKITUBOTO
MIPOU3BOJICTBA,
3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

B o0s1acTH 3K010rMYE€CKOr0 BOCIIMTAHUSA:

- cpOpMHPOBAHHOCTH HKOJOTHYECKOW KYIBTYpPHI,
IIOHUMAHHUE BIUSHHS COLUAIBHO-3KOHOMHUYECKHUX
IIPOLIECCOB  HAa  COCTOSIHHE  IIPUPOJHOM M
COLIMANIBHOM  Cpefbl, OCO3HaHUE TIJI00AJIBHOIO
XapakTepa 3KOJOTHYECKUX Ipo0IieM;

- IUIAHUPOBAHME M OCYUIECTBIICHUE ICHCTBUU B
OKpYXKalolllel cpele Ha OCHOBE 3HAHUS LEeNed
YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA,

AKTUBHOE HENPUATHE IEHCTBUM, IPUHOCSIINX BpeL
OKpYKarollen cpere;

- yMEHHE TPOTHO3UPOBATH HEOIAroMpUATHBIE
9KOJIOTHYECKHE TOCIEACTBUS IPEANPUHUMAEMBIX
JNENCTBUMN, MPEAOTBPAIATh UX;

- pacumpesue OTIbITA
JKOJIOTHYECKOW HAIPaBJIECHHOCTH;
- OBJIQJICHVIC HABBIKAMH yueOHO-UCCIICIOBATEIHCKOM,
IIPOCKTHON U COLTUAJIBHOU NCATCIIbHOCTH,

JACATCIIBHOCTHU

- chopMHpOBaTh TPEACTABICHUS: O XUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KApTUHBI MUpPA, POJIM XMMUHU B MO3HAHUM SIBJICHUU
OpUpOJbl, B (QOPMHPOBAHUM MBIIUICHUS M KYIbTYPBl JIMYHOCTH, €€
(yHKIMOHAJIBHOW I'PaMOTHOCTH, HEOOXOJUMON JUIsl PELIEHUS MPAKTUYECKUX
3a/1a4 U 3KOJIOIMYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3JI0pPOBBIO U
MIPUPOJIHOM CpeJIE;

- YMeTh COOIOAaTh MpaBUiia SKOJOTMUYECKU 11€JIeCO00pa3HOTO MOBEACHUS B
ObITY U TPYJOBOM JEATENILHOCTH B IIEJIIX COXPAaHEHHUS CBOEro 370pOBbS U
OKpYXKalollel NPUPOJAHON Cpelbl; YYUTHIBATH OMACHOCTh BO3JICUCTBUS HA
JKVBBIE OpPraHU3MBI OIPECIICHHBIX BEIECTB, NMOHMUMAas CMBICI IOKa3aTels
IIPEAEIBHON JOIYCTUMON KOHIEHTPaU

1.3. PekoMeH1yeMoe KOJIMUYECTBO YaCOB HA OCBOEHNE MPOrpaMMbl I CIUIIHHBI:

MaKCUMaJIbHOM y4eOHOM Harpy3ku oOydJaromerocst 72 Jaca, B TOM YHUCJIE:
TEOpETHYECKOro o0yueHus 44 yacoB
MPAKTUYECKUX 3aHITUHN 24 4yacoB
caMOCTOsITeJIbHAsI BHEayAuTOpHAas paboTa 4 yaca




2. CTPYKTYPA U COJAEP) KAHUE OBIIIEOBPA3OBATEJILHOM
JANCHUIIJIMHBI «XUMUWUS»

2.1. O0bemM TUCHMILVIMHBI U BUABI y4e0OHOU padoThl

. Oovem uacos
Bup yyeOHol padoThI
1 cemecmp 2 cemecmp
MaxkcumasibHas yyeOHasi Harpy3Ka (Bcero) 36 36
Oo6s13aTebHAA ayIuTOpPHAS yueOHasi 34 34
Harpy3ka (Bcero)
B TOM YHCJIE:
JIEKIUU 24 20
NPaKTUYECKUE 3aHATUS 10 14
Dopmbl npomedHcymouHoU ammecmayuu Huppepenyu-
DPOBAHHDIU
3auem
CamocrosiTeIbHAs BHEAYIUTOPHAsI Y4eOHas 2 2
Harpyska (Bcero)




2.2. TemaTu4eckuii JIaH U COAEePKAHUE JUCUMUILIMHBI

Yposenw
HaumenoBanue Coaepikanue yueOHOro MaTepuaJa, JJabopaTopHble M NPaKTHYeCKHe PadoThl, CAMOCTOATEIbHAS O0bem
pa3iesioB U TeM padora o0y4aromuxcs, KypcoBasi padoT (IIPoeKT) (eciu npedycmompensl) 4acos ocsfleuu
1 2 3 4
Pazpean 1. Oprannyeckasi XumMms 34
Tema 1.1. CoaepxxaHue y4eOHOro Marepuaja 2
OcHoBHbBIC IOHATHS | 1 IIpeamer opranmuyeckoir xuMuu. I[IpUponHBIE, HCKYCCTBEHHBIE W CHHTETHYECKHE OpPraHUYECKUE 2 1
OpraHu4yecKoi BemecTBa. CpaBHEHNE OPraHUYECKUX BELIECTB C HEOPraHMYECKUMHU. TeopHst CTpOEHUsI OPraHUYECKUX
XUMMHU ¥ Teopus coenuHeHuil A.M. byrnepoBa. OCHOBHbIE MOJIO)KEHUSI TEOPHUH XUMHUYECKOTO cTpoeHus. M3omepus u
CTPOeHMS n3oMepbl. XuMHuYeckue (GopMyiabl M MOJEINW MOJEKyd B opraHumdeckod xumuu. Kiaccudukanus
OpPraHu4ecKux opraHvyeckux BemiecTB. Knmaccu@ukanus BeIIeCTB M0 CTPOCHUIO YIIIEPOJHOIO CKeJIeTa U HaIU4YHUIo
COCMHEeHU I ¢byHKIMOHANBHBIX Tpymil. 'omosorn u romonorus. Havama Homenxnatypsl IUPAC. Knaccnduxarms
peakuuii B OpraHuyecko xumuu. Peakuuu mnpucoenuHeHus (TUAPUPOBAHHUSA, TajlOr€HUPOBAHMS,
TUAPOTaIOreHUPOBaHMUS, THIpaTalkH). Peakuun OTILIEIUICHUS (meruapupoBaHus,
JeTUpOraJloreHUpOBaHus, AeruapaTaiun). Peakuun 3amenienus. Peakuuu nsomepusaum.
IIpakTHYeckoe 3aHATHE 2 1
[IpoBepka 3Hanui oOyvaronuxcs mo Teme 1.1. 3HaHME OCHOBHBIX MOJIOKEHUH Teopun byriepoBa, ymMeHue
MOCTPOCHUSI YIJIEPOJHBIX CKEJIETOB Ha MPUMEpE MPOCTHIX YIIEBOJAOPOJOB M MX MPOU3BOAHBIX. YMEHHE
OTPEENATh TUIIbI THOPUIN3allK aTOMOB YIJiepo/ia, HaJIMYue MU- U CUTMa- CBsI3ei B CTPYKTYpHOH (opmyre
OpPraHNYECKOro BEIIeCTBA.
Tema 1.2. Conep:xaHue y4eOHOro Marepuaja 10
YraeBogopoabl u ux | 1 AnkaHbl. AJIKaHbI: TOMOJIOTHYECKHUH P/, U30MEPUS U HOMEHKJIATypa ajJKaHOB. XUMUYECKUE CBOMCTBA 4 1
NPUPOIHbIE aJIKaHOB (M€TaHa, ATaHa): TOpeHHe, 3aMellleHre, Pa3JIoKeHue, Ieruaprupoanue. [IpuMeHeHe alkaHoB
HCTOYHUKH Ha oCHOBe cBOMCTB. [Ipo1ieccrl mpoMblnIeHHON TepepaboTKU HePTU: KpeKUHT, pugopMunr. OKTaHOBOE
4yyiciio OGH3MHOB M LETAHOBOE YHMCIIO JAMU3ENBHOr0 TOmMBa. Kokcoxumudeckoe MpOU3BOACTBO U €ro
PO TYKIIHSL.
Pemenne skcriepuMeHTaIbHBIX 33724
2 AnkeHbl. DTUJIEH, €ro MNOJydyeHue (IeTHAPUPOBAHMEM HTaHa, JETOoJMMEepU3alueil MOJUATUIICHA). 1
I'omonornueckuii psi, ©30Mepusi, HOMEHKIIATYpa aJKeHOB. XMMHUYECKHUE CBOMCTBA dTUJIEHA: TOPEHHUE,
KauecTBEHHbIe peaknuu (oOeciBeyrBaHHEe OpPOMHOW BOJBI M pacTBOpa IE€pMaHraHaTa Kaius), 4

ruaparanus, noJInMepu3anusi. HpI/IMeHeHI/Ie 3TUJICHA HA OCHOBE CBOMCTB. I[I/ICHBI " Kay49YKH. Ilonsatue
0 JHMCHAX KaK YIJICBOAOpOJdax C JABYMHI JBOMHBIMHU CBS3SIMHU. COHpH)KeHHBIe JHEHbl. XUMHYECKHE




cBoiicTBa OyraaueHa-1,3 u nzonpena: obeciBeunBaHue OPOMHOM BOJABI U MOJIMMEPH3ALUS B KaydyKH.
HartypanbHblii UM cuHTeTHMuYecKHE Kaydyku. PesnHa. AnkuHbl. AuneTwieH. XHUMHUYECKHUE CBOMICTBa
alleTHJICHA: TOpeHue, o0eclBeunBaHe OPOMHOI! BOJIbI, IPUCOEJUHEHNE XJIOPOBOIOPOIA U THIpaTaLsl.
IIpyMeHEHNE aLeTUIICHA HA OCHOBE CBOMCTB. MeKKIIacCOoBasi M30MEpUs C AJIKaJMCHAMM.

Apenbl. benzois. XumMudeckue cBOMCTBa OCH30J1a: TOPEHUE, PEaKIUU 3aMelleHus (rajJoreHupoBaHue,
HutpoBanue). [Ipumenenune 6eH30J1a HA OCHOBE CBOMCTB.

KTHYCCKHC 3aHATUA

[IpenenpHbIe yrieBogopoibl. AKaHbl. XMMHYECKHE U (PHU3MUECKUE CBOMCTBA, OTyYCHHE.

HenpenenbHble yrieBo10po/ibl, XUMHUECKHE U (PU3NYECKUE CBOWCTBA, OJTyUCHHE.

ApoMarudeckue yriieBoJOpo/ibl Ha MpUMepe OeH30J1a U ero MPOCTEUIINX FOMOJIOTOB. XUMUYECKHE U
(u3nyeckue cBOICTBa, MOJy4YEHHE.

Tema 1.3.
Kucaopoacoaepaxaux
e OpraHuyecKue
CoeJMHECHUSA

Copep:xaHue y4eOHOIro MmaTepuaja

(ee]

1.

Crnuptsl. [lonydenue 3taHos1a OpOKEHUEM TUIIOKO3bI M THIpaTaluel 3TuieHa. [ uapoKcuibHas rpymnmna
Kak (QyHKiuoHanbHas. [loHATHE O TpeneabHBIX OJHOATOMHBIX CIHPTAaX. XHWMHUYECKHE CBOWCTBA
JTaHOJA: B3aMMOJEMCTBUE C HaTpueM, oOpa3oBaHHE MPOCTHIX M CIOXKHBIX 3(HUPOB, OKUCIEHUE B
anpaeruy. I[IpumeHeHWe »STaHOJla Ha OCHOBE CBOWCTB. AJIKOTOJIM3M, €ro MOCIEICTBUSA U
npenynpexaeHue. [ uuepuH kak npeacTaBuTeNlb MHOTOATOMHBIX cIUpToB. KauecTBeHHas peakius Ha
MHOroaroMuble cnupthl. [Ipumenenune rnunepuHa. @eHon. PU3MYECKHME M XUMHYECKHE CBOMCTBA
(enona. B3anMHoe BiMsSHUE aTOMOB B MOJIeKyie (peHosa: B3aUMOJIEICTBUE ¢ TUIPOKCUIOM HATpHs U
a30THOM kucnoToi. [Ipumenenne heHoaa Ha OCHOBE €ro CBOMCTBA

Anbnerunsl. [lonarue 06 anpaerugax. AnpaerugaHas rpynna kak ¢yHkiuonansHas. Gopmanpaerua u
€ro CBOMCTBA: OKHUCIICHHE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIUNA CITUPT.
[Tonyuenue anpaeruoB OKHCIEHUEM COOTBETCTBYIOMIMX crnupToB. [Ipumenenue dopmanbaeruia Ha
ocHOBe ero cBoiicTB. Kap6oHnoBbie kuciotel. [lonaTue o kapboHoBbIX kuciaoTax. KapOokcuibHas rpyrna
Kak (yHKUIMOHANbHAS. ['OMOJOTMYECKHI psiA MpeesbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tonmyuenue kapOOHOBBIX KUCIOT OKHCICHUEM allbACTUI0B. XUMUYECKUE CBOMCTBA YKCYCHOM KUCIIOTHI:
oOlue CBOMCTBA ¢ MHHEPAIbHBIMU KHUCIOTaMU U peakiuu stepudukanuu. [IpumeHeHne ykcycHOM
KHCIIOTBI HA OCHOBE CBOMCTB. BhIcIne >KupHbIe KUCIOTHI HA IIPUMEpE MaJbMUTHHOBOM M CTEapUHOBOIA.

IIpa

KTHYE€CKHE 3aHATUA
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1. Xumudeckue u pU3NUECKUE CBOWCTBA CIIUPTOB (OKHUCICHUE CIIUPTA B allbJICTH/I, TIOTyUYeHHE IIIHLepaTa
M€, TUTPOCKOTTUYHOCTb);

2. Xumudeckue M (U3UYECKUE CBOWCTBA abJACTHIOB (peakmus cepeOpsHOro 3epkKajia, OKHCICHHE
aITBJICTHJIOB B KKCJIOTY ¢ TToMolipio ruapokcuaa meau (11));

3. CBoiiCcTBa YKCYCHOM KHCIIOTHI (B3aMOJICHCTBHUE C METAJUIAMH, C OCHOBAHHSIMU, C COJISIMU, OTHOILIEHHE K
UHIUKaTOpaM);

Tema 1.4 Conepxxanue yueOHOro Marepuasa 4
Asorcoaep:xkamme | Ilosmmmepsl. benku u nonucaxapuisl Kak OUOTIOIMMEPHI. 4
OpraHuvyecKue InacTmaccewl. [lonydeHne moJMMepoB peakiuei MoJuMepu3alii U MOJUKOHECHCAIIMU. TepMOTUTaCTUYHbIE
COeIMHEeHUSI. Y TEpPMOPEaKTUBHBIE TuTacTMacchl. [IpeacTaBuTenu miacTMmace.
IHosmmepsbi Bosnokna, ux xknaccudukanus. [lomyuenue BosiokoH. OTAeNbHBIE TPEICTABUTEIN XMMUUECKHX BOJIOKOH.
IIpakTHYeckoe 3aHATHE 2
1. O6uee nonnmanue BMC: knaccugukannu, cnoco6ax noiaydeHus, Gu3nKo-MexaHnYecKue CBONCTBRa,
COCTOSIHUS, XHMUUECKHE CBOMCTBA, MPUMEHEHHE.
Paspnea 2. O0mas 1 HeopraHu4eckasi XuMusi 34
Tema 2.1. OcHoBuble | Conep:xaHue y4eOHOro MmaTepuasa 2
MOHSITUS U 3AKOHBI OcHoBHbIe mMOoHATHS XuUMuUH. BemiectBo. AtoM. Monekyna. XUMHYECKUM 3JIE€MEHT. AJTOTPOMUSI.
XUMHUH [IpocTsie u cnoxHbIe BemecTBa. KauecTBEHHBIN M KOJIMYECTBEHHBIN COCTAB BEIECTB. XUMUYECKUE 3HAKH 1
u hopmynel. OTHOCUTENBHBIE AaTOMHASI U MOJIEKYIIsipHasi Macchl. KonnuecTBo BemecTna.
OcHoBHbIE 3aKOHBI XUMHH. 3aKOH COXPaHEHHSI MAcChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa BELIECTB
MOJIEKYJISIPHOM CTPYKTYpBI. 3aKOH ABOTAJIpO U CIEICTBUS UX HETO.
PacuerHble 3a1aun Ha HAX0K/IEHUE OTHOCUTEIHHON MOJIEKYISIPHON MacChl, OIIpeIe]IeHHe MacCOBOM /1011
XMUMHUYECKUX DJIEMEHTOB B CJIO’KHOM BEIIECTBE.
IMepuonuveckuii 3axon .. MenaeneeBa. Otkpeitue .M. MenaeneeBbiM [lepronnueckoro 3akoHa.
[Tepuoauueckuii 3akon B popmymnupoBke .M. Menneneena. 1

[lepyoauueckass TabnMIa XUMHYECKUX ODIEMEHTOB — IpadHyeckoe OTOOpaKEHUE MEPUOJHYECKOTO
3akoHa. CTpyKTypa NepHOAMYECKOM TaOnuLbl: mepuoibl (Manble W OoJblIne), IPyMIbl (IJIaBHAas U
mo0oyHas).

Crtpoenune atoma u nepuoaunveckuii 3akon /.M. MenaeseeBa. AToM — cliokHasi yactuna. Sapo
(TpOTOHBI M HEUTPOHBI) U ANEKTPOHHAs 000s10uKa. M30T0MBI. CTpOEHNE 3JEKTPOHHBIX 000JI0YEK aTOMOB
3JIEMEHTOB MalbIX MepHoa0B. OCOOEHHOCTH CTPOEHHS 3JEKTPOHHBIX 000J0YEK aTOMOB 3JIEMEHTOB
OonpIIMX TEpHOAOB (MepexoHbIX dimeMeHToB). [loHstne 00 opOuramax. S-, p- u d-OpOuranm.
DJEeKTpOHHBIE KOH(UIypalMi aTOMOB XHMHMYECKMX dneMeHToB. CoBpeMeHHas (QopMyIHpoBKa
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MIEPUOIUYECKOI0 3aKOHA. 3HAYEHHUE MEPUOJMYECKOTO 3aKOHA U MEPUOAMUYECKON CHUCTEMBI XMMHYECKUX
anemeHToB .M. MeHeneeBa 1y pa3BUTHSI HAYKU U IOHUMAHUs XUMAYECKOW KAPTUHBI MUPA.

Tema 2.2.
CTpoenne BelecTBa

Conepxanue yueOHOro Marepuasa

Honnas xumuueckas cBsi3b. KaTHOHBI, UX 00pa3oBaHKe U3 aTOMOB B PE3yJIbTATE MPOIIECCa OKUCICHUSI.
AHNOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yJIbTaTe Mpoliecca BOCCTaHOBJIEHUA. FloHHas CBsI3b, KaK CBS3b
MEeXAy KaTHOHAMH M aHMOHAMHU 3a CYET 3JIEKTPOCTaTUUECKOTo npuTsbkeHus. Kinaccuduxaius noHOB: 110
COCTaBy, 3HAKY 3aps/ia, HATUYHUIO TUApaTHON 000m0uku. MoHHbIe kpucTamniyeckue pemerku. CBoiicTBa
BEILIECTB C HOHHBIM TUIIOM KPUCTANINYECKON PELIETKU.

KoBajienTHass xumuueckass cBsi3b. MexaHu3M oOpa3oBaHHUsl KOBAJEHTHOW CBs3M (OOMEHHBIM U
JIOHOPHO-aKLENTOPHBIN). DJIEKTPOOTpULIATEIbHOCTh. KoBalleHTHbIE MOJSpHAas W HEMOJISIpHAs CBS3H.
KpatHocTh KOBaneHTHOHM cBsi3U. MoJeKkyaspHble M aTOMHbIE KpUCTaUIMueckue pemeTkd. CBoicTBa
BEILIECTB C MOJIEKYJIIPHBIMU U @TOMHBIMHM KPUCTAJULIMYECKUMH PELIIETKAMM.

Mertauindeckasi cBA3b. MeTajuinyeckass KpUCTAUIMYECKAsl PElIeTKa M MeTAJIM4ecKash XMMHYecKas
CBsA3b. PU3NUECKHE CBOMCTBA METAJIIOB.

ArperaTHble COCTOSIHMS BellleCTB U BOJOPOAHAs CBSA3b. TBepoe, )KUIKOE U ra3000pa3HOE COCTOSHUS
BemecTs. [lepexon BemecTBa U3 OAHOTO arperaTHOTO COCTOsIHUSA B Jipyroe. BomopoaHas cBs3b. Uncreie
BemecTBa U cmecH. llonsaTue o cMecu BemecTB. ['oMoreHHsle U rereporeHHsle cMecH. CocTaB cMecei:
o0BbeMHas 1 MaccoBasi 1071 KOMIIOHEHTOB CMECH, MacCOBasi J10Jisl TPUMECEH.

Jucnepcubie cucremsl. [lonarue o nucnepcHoit cucreme. JlucnepcHas (aza u nucriepcuoHHas cpena.
Knaccudukanus aucnepcHsix cucteM. [oHsTHE O KOJUIOUIHBIX CHCTEMAX.

Tema 2.3.
Bona. PacTBopbl.
DJIeKTPOJIUTHYECKA
sl AUCCOMATIUS

Conep:xaHue y4eOHOro Mmarepuasa

1

Bopa. PactBopnl. PactBopenue. Boma kak pactBopuTens. PactBopumocTh BemiectB. HacblilieHHbIE,
HEHACBILIEHHbIE, IIEPECHIIIEHHbIE PACTBOPHI. 3aBUCUMOCTb PACTBOPHUMOCTH Ia30B, )KUJIKOCTEH U TBEPIBIX
BEIIECTB OT Pa3IMYHBIX (PAKTOPOB.

MaccoBast 10758 PacTBOPEHHOIO BEUIECTBA. JJIEKTPOJUTHYECKAS JAUCCOUMALMSA. ODJICKTPOIUTHl U
HE3JIEKTPOJIUTHI. DIIEKTPOIUTHYECKAS TUcCoUralrs. MeXaHU3Mbl AJIEKTPOJIUTUYECKON TUCCOUUALUH [Tt
BEIIECTB C Pa3NMYHBIMU THUIIAMH XHUMHYECKOW CBsI3U. ['MIpaTupoBaHHbIE U HETUAPATUPOBAHHBIE HOHBI.
CreneHp 3MeKTpoIUTHYECKON nuccormanuu. CusbHbIe U ciaadble 31eKTponuThl. OCHOBHBIE MOJIOKEHUS
TEOPHUH IEKTPOJIUTHUECKON Tuccoruanuu. Kucinorsl, OCHOBaHUS U COJIM KaK 3JIEKTPOJIMTHI.

N

I'maponus kak oOMeHHBIH mpouecc. HeoOpaTumelii THAPONN3 OPraHUYECKUX U HEOPraHUYECKUX
COEIMHEHUH U €r0 3HaYEHHUE B PAKTUYECKON JEATEILHOCTH YEJIOBEKA
OO6patumslii rusposns coneil. IlpakTnyeckoe npuMenenue rujiponnsa. CTyneHyaTbiii THApOIIU3.
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HpaRaneCRne 3aHATUSA

1. Peakmuu noHHOTO 0OOMEHA
2. I'uniponu3 coseit (Bce TUIIBI THIPOJIN3a, PEAKIIUS CPEJIbI)

Tema 2.4.
XuMmuuyeckue
peakuuu

ConepxxaHue y4eOHOro Marepuaja

1.

Kaaccupukanusa xuMuyecKux peakumid. Peakiuu coequHeHus, pa3iioKEeHHs, 3aMEIleHus, oOMeHa.
Karanutuueckue peakuuu. OOpatuMmble W HeoOpaTUMble peakiud. ['OMOreHHble M TeTepOreHHbIE
peaknuu. DK30TepMUYECKUE M SHIOTEPMHUYECKHE Peakuuu. TerioBoil 3GeKT XMMHUYECKHX PEaKIui.
Tepmoxumuueckue ypaBHEHHUS.

CxopocTb xXuMHYecKHX peakuuid. [IoHATHE 0 CKOPOCTH XUMUYECKUX peaKuil. 3aBUCUMOCTbh CKOPOCTHU
XMMHMUYECKUX PEAKIHUN OT pa3InyHbIX (PAKTOPOB: MPUPOJBI pEarupyrouIuX BEIECTB, UX KOHLEHTpPAIUH,
TEMIEPATypbl, TMOBEPXHOCTH CONPUKOCHOBEHUS M HCIIOJIb30BAHMS KaTanu3artopoB. OOpaTUMOCTh
XMUMHUYECKUX peakiuii. OOpaTtuMble U HeoOpaTHUMbIe peakluu. XUMHUYECKOE PaBHOBECUE U CIIOCOOBI €ro
CMEIIEHUS.

OKuCINTEJIbHO-BOCCTAHOBUTE/IbHBbIE peakuuu. CreneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBJICHHUE.
BoccranoButens W okucieHHe. MeToa 3NEKTpPOHHOrO OajlaHca JJisi COCTaBJIEHUS ypaBHEHUM
OKUCIUTCIIBHO-BOCCTAHOBHUTECIIbHBIX peaKquI.

Tema 2.5.
Knaccupuxauus
HEOpraHu4YecKHuX
coeIUHEHUH U UX

CcBOMCTBa

Copep:xaHue y4e0HOro MmaTepuaJja

1

Metamabl. OcCOOCHHOCTH CTPOEHHUS AaTOMOB M KpHUCTAIOB. (DU3NUYECKHE CBOWCTBA METAJUIOB.
Knaccudukanus MeTamoB 1O  pasIWyHBIM — TMpPU3HAKaM. XHMHYECKHE CBOWCTBA METAJLIOB.
DNEeKTPOXUMHUYECKUN Ppsl HanpspKeHUH MeTauioB. Metamiotepmus. OOmue crnocoObl TOTydeHHS
MetaioB. [lonatue o meramtypruu. I[lupomeramnyprusi, THAPOMETALIYPTUS U AJIEKTPOMETAILTYPrusl.
CrinaBel YepHBIE U IBETHBIE.

Hemetasnbl. OcobeHHOCTH cTpOeHus: aTOMOB. HemeTtasuibl — nmpocThle BemecTBa. 3aBUCUMOCTh CBOHCTB
raJIoreHOB OT uX mojoxeHus B Ilepumonmyeckoit cucreme. OKHUCIUTENbHbIE M BOCCTaHOBHUTEIbHBIC
CBOMCTBAa HEMETAJJIOB B 3aBUCHMOCTHU OT UX MOJIOKEHHSI B PSTY DJIEKTPOOTPHUIIATEILHOCTH.

Oxcuapl u ux cpoiictBa. Coneobpasymouire u HecosleoOpa3yromue okcuasl. OcHOBHBIE, aMbOTEepHbIE U
KHCIIOTHBIE OKCU/Ibl. 3aBUCUMOCTh XapaKTepa OKCHAA OT CTENEHH OKUCIICHUS 00pa3yIoIero ero MeTasuia.
XuMHYecKue cBOcTBa OKCUAOB. [loryueHne okcuaos.

Kucaorsl 1 ux cBoiicrBa. KucinoTsl xak QJICKTPOJIUTHI, UX KJ'IaCCI/I(l)I/IKaI_II/IH 10 PA3JIMYHBIM IIPHU3HAKAM.
XHUMHUYECKHE CBOMCTBA KHUCJIOT B CBETE TCOPUHN SHGKTpOHHTquCKOﬁ JUCCoralmm. OcobenHocTu
B3aHMO/ICHCTBUS KOHI_ICHTpI/IpOBaHHOI\/'I CCpHOfI M a30THOHN KHCIOT ¢ MeTaiaMu. OCHOBHEIE CIIOCOOBI
MOJIYYCHH A KHUCJIOTHI.
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OcHoBanuss ¥ uX cBoiicTBa. OCHOBaHUS KaK OJJIEKTPOJUTHI, MX KIACCUPUKALUSA IO PA3IUYHBIM
npusHakaM. XUMHUYECKUE CBOMCTBA OCHOBAaHWW B CBETE TEOPUU DJIEKTPOJUTHYECKOW MCCOLMALIUU.
PaznoxeHne HepacTBOPUMEBIX B BOJIe OCHOBaHMM. OCHOBHBIE CIIOCOOBI MOTYYCHUs OCHOBAHHIA.

Cosmm m unx cpoiictBa. Conu Kak 37eKTpoiauThl. Conau cpelHue, KHUCIble U OCHOBHblE. XUMHUYECKU
CBOWCTBA COJICH B CBETE TCOPUHU AEKTPOJUTHUYECKON Arccormanui. CrocoObl MOTydeHUs COICH.
I'maponus coJien.

I'eHeTn4eckas cBsi3b HECOPraHNI€CKUX BCIICCTB.

HpaRTuquRne 3aHATUSA

10

1. XuMH4ecKHe CBOMCTBA METAJIOB.
2. XUMHUUYECKHAE CBOIICTBA OKCUIIOB
3. DIEeKTpOau3 comeit

4. Peakiiuu METAJJIOB ¢ KUCIOTAMHU
5. 'mnponus conen

JAudpepennupoBaHHblii 3a4eT

Bcero:

68
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3. YCJOBUS PEAJU3ALIMM TPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
JTUCHUATIIAHBI

3.1. TpeOoBaHUsA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY
oldecneyeHHIo

Jlns peanMzalud MPOTPAMMBbl  TUCHUIUIMHBI JTOJDKHBI OBITH TIPEAYyCMOTPEHBI
CIIEIyIOIINE CHEelUaNbHbIE MOMENICHUS: y4eOHBbI KaOMHET XMMUM /WM y4eOHOU
XUMUYECKON Ta00paTopuHu.

OGopynoBanue y4eOHOro KaOuHeTa (HAIVIsIAHbIE MOCOOMS): HAOOPHI
IAPOCTEPKHEBBIX MOJIEJIEH MOJIEKYJI, MOJICJIM KPUCTATNIMYECKUX PEIIETOK, KOJIEKIIUU
OPOCTBIX W CJOKHBIX BEIIECTB W/MIM KOJUIEKIUU TOJUMEPOB; KOJUJIEKIUS TOPHBIX
nopoa Y MHUHepanoB, Tabmuua MeHnaeneeBa, ydeOHble (GUIbMBI, LU(PPOBBIE
o0Opa3oBaTeIbHbIE PECYPCHI.

Texnunueckue cpeacTBa  00y4eHHs:  KOMIIBIOTEp C  YCTPOMCTBaMHU
BOCIPOU3BEACHUS  3ByKa, TMPUHTEP, MYJbTUMEIUA-TIPOEKTOP C  SKPAHOM,
MyJbTUMEIUNHAS TOCKA, yKa3Ka-Tpe3eHTEP s MTPEe3eHTalU.

Oob6opynoBanue jgadopaTopuu M pado4YUX MeCT JaOOPATOPUM: MEH3YPKH,
MUTIETKU-KAMEIbHUIIBI, TEPMOMETPBI, MUKPOCKOTI, JIYIIbI, IPEAMETHbIE U TOKPOBHBIC
CTeKJIa, MJIAHIIETHI JJI KalelbHbIX peakiui, GuibTpoBadbHas Oymara, MpOMBIBAJIKH,
CTEKJISTHHBIE TPOOUPKHU, pE3UHOBBIE MTPOOKH, (poHApUKU, HAOOP PEAKTUBOB, CTEKJISTHHBIE
NaJOYKH, INTATUBBI ISl TPOOUPOK; MEPHBIE IIMIIMH]IPBI, BODOHKHU CTEKJISTHHbIC, BODOHKHU
nenuTenbHbIe uHapudeckue (50-100 mun), cTynku ¢ mecTukom, hpap¢opoBbie YalKkH,
NUHIETH, (GUIBTPHl OyMaXkKHbIe, BaTa, Mapiis, YacoBblEe CTEKJA, DJIEKTPOIUIUTKH,
1abopaTOpPHBIC MITATUBBI, CIIUPTOBBIC TOPEIKU, CIIMYKU, IPUOOP AJIS MOTYUSHUS ra30B
(W mpoOupKa ¢ ra300TBOHON TPYOKOM), AepiKaTesn Il TPOOUPOK, CKISHKHU IS
XpaHEHHS PEaKTUBOB, pa3laTOUHbIC JOTKU; XUMHU4eckue ctakansl (50, 100 u 200 mn);
HIMATENN; TUHIEThI; TUTEIbHBIC UL, CEKYHIOMEPHI (TaliMepbl), MEpHBIE TPOOUPKH
(ma 10-20 mi) 1 MmepHbIe KoaobI (25, 50, 100 u 200 M), BonsHast 6aHs (MIIM TEPMOCTAT),
CTEKJITHHBIC TAJIOYKW; KOHHMYeCKHe KoyuObl s TtutpoBanus (50 m 100 wmm);
MHJMKaTOPHbIE MOJOCKHU Uil onpenenenus pH u craHnapTHas MHAMKATOpHAS IIKama;
YHUBEpCAJIbHBIA UHIUKATOP; nuneTku Ha 1, 10, 50 ma (uu no3aropsl Ha 1, 5 u 10 mi),
OIOpeTKH JUIsi TUTpOBaHMs, MeAuImHcKkue mmpuilkl Ha 100—150 M, maGoparopHbie
W/WM aHATUTHYECKHe Bechl, pH-MeTphl, CymwibHBINA mKad, W 1ap. J1aOOpaTopHOE
obopytoBaHHE.

3.2. UudopmannonHoe odecrieyeHne peaju3auuu NporpaMmmMbl

1. Jns peammsamuu mporpaMmbl  OmOImMoTeuHbln  (oHA o0pa3zoBaTeIbHON
OpraHu3alMy JOJKEH MMETh IeYaTHbIE W/WIKM SJIEKTPOHHbIE 00pa3oBaTelIbHbIE U
MHQOpPMAIIMOHHBIE  PECYpChl,  PEKOMEHJOBaHHbIE  JJi1  KCIOJb30BaHUA B
00pa3oBaTeIbHOM MPOLECCE, HE CTapUIe 5 JET C MOMEHTA U3/IaHHUs.
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2. PekoMmeHayeMble Me4aTHbIC U3/IaHUs MO peanu3aiuu o0iieoopa3oBaTebHON
JTUCITUIUTHHBI TIPEJCTABICHBl B METOJUYECKUX PEKOMEHAAIMAX TI0 OpraHU3aIluu
o0y4eHusl.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOW IUCIUATLIVHBI

KoHTposb 1 olieHKa pe3yabTaTOB O0YUYEHHUs OCYIIECTBIISIETCS MPENoAaBaTeNIeM B
mpoliecce MPoBeACHMS MPAKTUUYECKUX 3aHATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS,
a TaKXKe BBIMOJTHEHUS OOYYAIOIMIMMHUCS WHIAUBUAYAIBHBIX 3aJaHHUM, TPOEKTOB,
uccienoBanuid. Pe3ynbratel 00yueHus: OnpeesisioT, 4To 00yyarouuecs 10KHbI 3HATh,
NOHUMATh U IEMOHCTPUPOBATH 110 3aBEPLUICHUN U3YYECHUS AUCLUILIINHBI.

Jnist popMupoBaHuUsi, KOHTPOJISI M OLEHKH PE3YyJbTaTOB OCBOCHMS Y4ueOHOMU
JUCHUIUIMHBl HMCIOJIB3YETCS CUCTEMA OLEHOYHBIX MEPOIPUITHH, MPEICTABISIOIIAS
co00¥ KOMIUIEKC Y4eOHBIX MEPOTPUATHI, COTTITACOBAHHBIX C PE3yJIbTaTaMH 00y4YEeHUS U
chOpPMYIHPOBAHHBIX C YYETOM

muciuiuinae) u @I'OC CIIO.

OI'OC COO (mpenMeTHble pe3yJbTaThl IO

THnbl OLEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTaT 00yuenus .
MeponpusTHI
| | OcHoBHOE conep:kaHue
1 ®opmyIUpPOBATH
Pa3nen 1. OcHOBBI pMyHp
0a3oBble MOHATHS U
CTPOEHMS BelllecTBa
3aKOHbI XMMHHU
1.1 [ OK 01 CtpoeHue aToMoB CocraBnars xumudeckue |1. Tect «CtpoeHue aToMmoB

XMUMHUYECKUX 3JIEMEHTOB
U IPHUPOJIa XUMUYECKOHN
CBSI3U

dbopMyIbl cCOeAMHEHUN B
COOTBETCTBUU CO
CTETNEHbIO OKUCIICHUS
XUMHYECKUX DJIEMEHTOB,
UCXO/sI U3 BAJIGHTHOCTHU U
ANEKTPOOTPHUIATENEHOCTH

XUMHUYECKUX DJIEMEHTOB U
MIPUPOJIA XUMHYECKOUN CBSZH.

2. 3agady Ha COCTaBJIEHHE
XUMHYECKUX POpMYI
JBYXaTOMHBIX COCAMHEHUN
(oxcu0B, cynb(UI0B, TUAPUIOB
U T.IL.).

3. 3amanus Ha MCIIOJIb30BaHHUE
XUMHYECKOH CUMBOJIMKH B
Ha3BaHUM COEAUHEHUM IO
HOMEHKJIAType MEKIYHAPOJHOTO
CO03a TEOPETUYECKON U
MPUKIATHON XUMHH U
TPUBUAIBHBIX HA3BAHHUN JUIS
COCTaBJICHUS XMMHYECKHX
dbopMyn AByXaTOMHBIX
coeuHeHuH (OKCUIOB,
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Cynb(pUI0B, THAPHUJIOB U T.I1.) U
JIpYruX HEOPraHM4ECKUX
COCAVHEHUN OT/IEIbHBIX KIIACCOB

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
tabmuna J[.U.
MenneneeBa

XapakTepu3oBaTh
XUMHNYCCKHEC 3JICMCHTHI B
COOTBECTCTBHUH C UX
M0JIOKEHHUEM B
NIEPUOUYECKON CHCTEME
XUMHNYECKHUX JJIEMCHTOB
JI.N. Menneneena

1. Tect «Metamnuueckue /
HEMETaJUTMYECKUE CBOMCTBA,
ANIEKTPOOTPHUIATEIHHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHYECKHX JICMEHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOCHHEM H TIOJIOKEHUEM B
NIEPUONYECKON CHCTEME
XHMHUYECKUX djiemenToB J[. 1.
MeHeneeBay.

2. IlpakTryeckue 3aJjaHus Ha
YCTaHOBJICHUE CBS3H MEX]TY
CTPOCHHEM aTOMOB XUMUYECKUX
3JIEMEHTOB U MEPUOJUYECKUM
W3MEHEHUEM CBOMCTB
XUMHYECKHX JIEMEHTOB U UX
COEJIMHEHUH B COOTBETCTBUH C
nojoxxeHueM Ileproauueckoit
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIEC
TEOpPETUYECKHUE 3aJaHus Ha
XapaKTepHU3alI0 XUMHYECKUX
3JIEMEHTOB: «MeTamndyeckue /
HEMETaJUIMYEeCKUE CBOMCTBA,
3JIEKTPOOTPULIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX JIEMECHTOB B
COOTBETCTBHUE C UX AJICKTPOHHBIM
CTPOEHUEM U TI0JIO)KEHHUEM B
MEPUOAUYECKON CUCTEME
XUMHYECKHX JIEMEHTOB

J.1. MennaeneeBay

Paznen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHYECKHX PeaKIui

KonTposbHnas pabora
«CTpoeHue BemecTsa u
XHMHYeCKHe peaknun»

2.1

OK 01
OK 04

THnbl XUMHYECKUX
peakuui

CocTaBisiTh pcaknuu
COCANHCHUA, PA3JIOKCHUA,

1. 3agaun Ha cocTaBIECHUE
YPaBHEHUH PEaKIUM:
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oOMeHa, 3aMelCHHS,
OKHCIIUTEILHO-
BOCCTAHOBUTCIIbHBIC
peaknuu

— COCIIMHEHUS, 3aMEIIICHUS,
pa3ioxeHus, 0OMEHa,

— OKHUCIIUTEIHHO-
BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ C
UCIIOJIb30BaHUEM METOIa
AJIEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MaccChl
BEIIECTBA WJIM 00bEMaA

Ta30B 10 U3BCCTHOMY KOJIMYCCTBY

BELIECTBA, Macce WIH 00BEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEaKLUH BELIECTB; PACYETHI
Macchl (00BbEMa, KOIMUecTBa
BELIECTBA) IPOYKTOB PEaKIUy,
€CJIM OJIHO U3 BEIIECTB UMEET

PUMECH
2.2 DNEeKTPOTUTHIECKAS CocTaBiaTh ypaBHEHUS 1. 3agaHus Ha cOCTaBJIEHUE
Jucconuanuia u HOHHBIN |XUMHUYECKUX pC€aKknuun MOJICKYJIIAPHBIX 1 HOHHBIX
oOMeH MOHHOTO 0OOMeHa ¢ peaxiuii ¢ yuacTueM KUCIIOT,
y4acTUEM OCHOBaHUH U COJIEH,
HEOPraHMYECKUX BEIECTB |YCTAaHOBJIEHWE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JIaboparopnas padota "Turist
XUMHYECKUX peakiui”
3 Pa3znen 3. Crpoenne u |UcciaenoBarsb crpoenue u|KonrposabHas padora

CBOMCTBA
HEOpraHu4YecKHuX
BeleCTB

CBOHCTBA
HEOPraHuYecKHuX
BeIeCTB

«CBoOICTBa HEOPTAHUYECKUX
BellecTB»
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3.1

OK 01

Knaccudukarus,
HOMEHKJIATypa U
CTpOEHUE
HEOPraHUYeCKUX
BECIICCTB

Knaccupunuposatsb
HEOPraHUYeCcKue
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHME HEOPraHUUECKUX
BELIECTB UCXO/IS U3 UX
XUMHUYECKON (OPMYIIBI UITH
COCTaBJICHUE XUMHYECKOMN
(bopMyJIbl UCXO/IS U3 Ha3BaHUS
BEILIECTBA [0 MEXAYHAPOIHOU
WJIU TPUBHUAIBHOU
HOMEHKJIAType».

2. 3amaun Ha pacyeT MacCOBOM
JI0JTA (MacChl) XUMHUUYECKOTO
AlIeMEeHTa (COeUHEHNs) B
MoJIeKyJie (cMecH).

3. lIpakTrueckue 3aaaHus 1O
KJIacCU(UKAIINN, HOMEHKJIAType U
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTyeckue 3aJlaHus Ha
OIpENEIeHNE XUMUYECKOM
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BU/Ia XMMHUYECKOM
CBS3M U TUIA KPUCTAJUTUYECKOM
peIlIeTKH

3.2

OK 01
OK 02

DU3NKO-XUMHYESCKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

YcranaBauBaTh
3aBUCUMOCTD (DU3UKO-
XHMHUYECKHUX CBOMCTB
HEOPraHUYECKUX BEIIECTB
OT CTPOEHUSI aTOMOB 1
MOJICKYJI, @ TAaK)KEe TUTIA
KPUCTaJUTMYECKOM
pEIICTKH

1. Tect «OcobeHnoCTH
XUMHUYECKUX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBaHMM, aM(POTEPHBIX
TUIPOKCHIOB U COJICH.

2. 3ajgaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMHUYECKUX pPEaKINil
C y4acTHUEM IMPOCTHIX U CIIOKHBIX
HEOPraHUYECKHX BEIECTB:
OKCHJIOB METAJJIOB, HEMETAIIJIOB U
aM(OTEepHBIX AIEMEHTOB;
HEOPraHUYECKHUX KHUCIIOT,
OCHOBaHUH U aM(DOTEPHBIX
TUJPOKCUIOB, HEOPTaHUYECKUX
COJIeH, XapaKTePU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI MOTyYEHHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHbBIE
TEOPETUUECKUE 3a]IaHUS Ha
CBOMCTBA U MOJIYYEHUE
HEOPraHUYECKUX BEUIECTB
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3.3

OK 01
OK 02
OK 04

Nnenruduxarnms
HEOPraHUYECKUX
BEIIECTB

HccnenoBath
KaueCTBEHHbIC PEaKIIUU
HeOpI‘aHI/I‘-IGCKI/IX BCIICCTB

1. [IpakTUKO-OpHUEHTHPOBAHHbIE
3a/1aHus 1I0 COCTABJICHUIO
XUMUYECKUX PEAKIUHN C y4aCTUEM
HEOpPraHUYECKUX BEILECTB,
UCIIOJIb3YEMBIX JJI UX
UICHTU(DHUKAIIIH.
2.JIaboparopnas padoTa:
“Unentudukamnus
HEOPraHUYECKHUX BEIECTB”

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHu4YecKux
BelleCTB

HccaenoBarb cTpoeHue u
CBOIICTBA OPraHMYeCcKHUX
BelIeCTB

KonTposbHas paGora
«CTpoeHue u CBOiicTBA
OpPraHuYecKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTpOEHUE U
HOMEHKJIaTypa
OpraHu4e€CKuX BCIIECTB

Knaccudumnuposats
OpraHn4YeCKUC BCIICCTBA B
COOTBETCTBHUH C UX
CTPOEHHEM

1. 3agaHust Ha COCTaBJICHUE
Ha3BaHUN OPTraHUYECKUX
COCJIMHEHUH TTO TPUBUAIIBHOUN WIIH
MEXyHapOHOU
CHCTEeMaTUYECKON HOMEHKJIAType.
2. 3agaHusg Ha COCTaBJIEHUE
MOJIHBIX M COKPAILLEHHBIX
CTPYKTYPHBIX (hOpMYyIT
OPraHNYEeCKHUX BEUIECTB
OT/AEJIbHBIX KJIACCOB.

3. 3aauun Ha onpeaeIeHue
npocTeumen GopmMyIibl
OPraHnYeCKOW MOJIEKYJIbL, HCXOAS
U3 JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECKUX

COEIUHEHUN

YcranaBauBaTh
3aBUCUMOCTD (DU3UKO-
XHMHUYECKUX CBOKMCTB
OPraHUYECKHUX BEIIECTB OT
CTPOEHUS MOJIEKYI

1. 3amanus Ha COCTaBIICHHE
YpaBHEHUN XUMHUYECKUX pPEaKINil
C y4acTHeM OPraHu4YeCKHX
BEIIECTB Ha OCHOBAHUU HX
COCTaBa U CTPOCHHS.

2. 3ajgaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMHUYECKUX PEAKIUH,
WJUTIOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA C YUETOM MEXaHU3MOB
MIPOTEKAHUs JaHHBIX PEaKUUl U
TCHETUYECKOM CBSI3H
OPraHUYeCKUX BELIECTB Pa3HbIX
KJIaCCOB.

3. PacueTHEIe 3324 1O
YpaBHEHUSIM PEAKIIMI C y4acTUEM
OPraHUYeCKHUX BEIECTB.
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4. JlTaboparopnas pabota
“IIpeBpalieHyst OpraHUYECKUX
BELIECTB IIpU HarpeBaHuM"

4.3 | OK 01 Wnentundukanms HccnenoBath 1.IIpakTuKO-OpUEHTHPOBAHHbBIE
OK 02 |opraHM4ecKHX BEIIECTB, |KAUECTBEHHBIC PEAKIIMK  [3aJaHMsI 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpPraHNYeCKHUX XUMHUYECKUX PEAKLUHN C y4aCTHEM
IIPUMEHEHHE B OBITOBON |COEIMHEHUN OTAEIbHBIX |OPraHUYECKUX BELIECTB, B T.4.
Y IPOU3BOJICTBEHHOW  |KJIacCOB MCIOJIb3YEMBIX JUISl UX
JESATEIbHOCTH YEJI0OBEKA uAeHTU(UKAMK B OBITY U
IIPOMBILIJIEHHOCTH.
2.JIaboparopnas padoTa:
“UnenTudukaius opraHnuecKux
COEIMHEHUH OTAENbHBIX KJIaccoB”
5 Paznea 5. XapakTepu3zoBaTb
Kunernueckue n BJMSIHUE PA3JIUYHBIX
TepMOAMHAMMYecKHe |(paKTOpPoB Ha
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh
NPOTEKAHUSA XHMHUYECKHX peaKuuii
XHUMHYECKHX PeaKIui
5 | OKO1 CKOpOCTh XMMHUUYECKUX |XapaKTEepU30BaTh [IpakTUKO-OpUEHTHPOBAHHBIE
OK 02 peakuuii. XuMHU4YECKOE |BIMSAHUE KOHIICHTPAMU |T€OPETUYECKHUE 3aaHus Ha
paBHOBecHE pearupyromux BeecTB U |aHaau3 GakTOpOB, BIUAIOUINX HA
TeMIIepaTypbl Ha CKOPOCTh [M3MEHEHUE CKOPOCTH XUMUYECKON
XUMUYECKUX peaKIii peakuuu. [IpakTuko-
XapakTepu3oBaTh OPUEHTHUPOBAHHbIE 3a/1aHUS HA
BIIMSIHUE U3MEHEHUs npUMeHeHue npuHnumna Jle-
KOHIIeHTpauuu Bewects, |lllarenbe ans HaxoxaeHUs
peakLuu cpeabl U HaIlpaBJICHUs CMELICHUS
TeMIepaTypsl Ha pPaBHOBECHUS] XUMHUECKON peakLuu
CMeIleHHE XUMUYECKOTO |1 aHalu3 (GaKTOPOB, BIUSIOLINX
paBHOBECUS Ha CMEIIEHUEe XUMHYECKOTO
paBHOBECHUS
6 HccnenoBath HCTHHHBIE
Pa3nes 6. PacTBopsl PacTBOPHI € 3aJaHHBIMU
XapaKTePUCTHKAMU
6.1 | OK 01 ITonsatue o pactBopax  |Pasnnyarh MCTUHHBIE 1. 3amaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOPBI pacTBOPOB.

2. IIpakTuKO-OpUEHTUPOBAHHbIE
pacyeTHble 3aJaHUs Ha
JUCIIEPCHBIE CUCTEMBI,
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UCIIOJIb3yeMbIe B OBITOBOU U
MIPOU3BOJICTBEHHON JESITEILHOCTH

4esioBeKa
6.2 | OK 01 Hccnenosanue coiicts |MccrnenoBarh Gpu3nko- Jlabopartopnast pabota
OK 04 |pactBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
HCTUHHBIX PaCTBOPOB

Il | IIpodeccnonanbHO-OpHEHTHPOBAHHOE COJlepKaHMe (ColepKaHue PUKIATHOTO0 MOLYJIS)

7 Paspnen 7. OuenuBath nocjaeacTeus |3ammra Keiica (¢ yuerom
Xumusi B ObITY U OBITOBOII U Oyayuieii npogeccuoHaIbHON
NPOU3BOJACTBEHHOM NPOU3BOCTBEHHOM AesTeJIbHOCTH)
AeATeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YeJ10BeKa ¢ MO3u LU

IKOJIOrNYeCKOn
0€301aCHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
IIPOU3BOICTBEHHON
NeATeNbHOCTH YeJI0BEKa

OneHnBaThL NOCIEACTBUS
OLITOBOM U
MPOU3BOJACTBEHHOMN
JIeITEITLHOCTH YeJIOBEKa C
MO3UIIMH DKOJOTHYECKOH
0e30I1acHOCTH

Ketic (c yuerom Oynymeit
npoeCCUOHATBHOU
JeSITEIbHOCTH )

Bo3MoHbBIE TEMBI KEHCOB:

1. Tlorennenne knuMara u
BBICBOOO K IEHUE Ta30BbIX
TUAPATOB CO JHA OKEaHa.

2. byayiuue matepuansl 1Jisl aBAa-
, MaIlIMHO- U TTPUOOPOCTPOCHUSI.
3. HoBble MaTtepuaiibl Jyist
COJIHEYHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX MPENnapaToB
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5. OHAbI OHEHOYHbLIX CPEACTB

2 cemecTp 00y4eHusi. PopmMa NpoOMeKYTOYHON aTTECTALUU —
«/InddepenuupoBanublii 3a4em»

Bonpocs! a1 moAroToBky K 1udPpepeHInpOBaHHOMY 3a4€Ty 10 NpeaMeTy «XUMUs

AJKaHbI

ApeHbl
Cnouptel. @eHon

Anpaeruabl
. KapOoHOBBIE KHCIIOTHI.

CoNoarwNE

10 Crnosxubie 3¢upsl. XKupbl

11.VYrneBoanl

12. AzoTocoaepkaliiue opraHnuecKue COeUHEHMUS.

MECTAJIJIOB»

HenpenenbHble yrieBo0poabl.

I'eneTnueckas CBs3b OpPraHUYCCKHUX COCI[I/IHCHI/Iﬁ

13.0OcHoBHBIE IOHATHSA U 3aKOHBI XUMHHU
14. TICXD u IICXD I 1 MennenceBa

15.Tumbl XUMHUYECKUX CBSI3EH, KPUCTAJUTUIECKHUE PEIICTKH
16.Knaccudukanust XuMHYECKUX PEaKITuit

17. T3]
18.I'uaponus comneii. OBP

19.Knaccuduxaius HEOpraHUYECKUX BEIIECTB

20.MeTamibl, OKCHIbI

21.Crioco6bl nomyueHust MmetamuioB. Kopposus

22.Kucnotsl, ocHoBaHusA. Coin

23.T'eHeTnueckas CBsI3b HCOPraHUUYECKUX BEIIECTB

24.PemieHue pacuyETHBIX 3a/1a4.

Opranunueckas xumus. Teopust CTpoeHHe opranndeckux Bemects A.M. bytneposa
IIpupoaHbIe HCTOUHUKU YIII€BOJAOPOIOB

Ornenka WHANBUAYATBHBIX O00pa30BaTEIbHBIX JIOCTIDKCHHH MO pe3ylbTaram
MMPOMEKYTOUYHOM aTTECTAllMM IIPOU3BOJAUTCS B COOTBETCTBUU C YHHBEPCAIBHOMN

LIKAJION:
IIpouent KavecTBeHHasi OLleHKA HHINBUIYAJTbHBIX
pe3yJIbTATUBHOCTH 00pa3oBaTeJIbHbIX JOCTHKEHU I
(mpaBUJIBLHBIX OTBETOB) 0aJsa (oTMeTKAa) BepOaJIbHBIN AHAJIOT

90 + 100 5 OTJINYHO

80 + 89 4 XOpOUIO

70+ 79 3 yJIOBJIETBOPUTEIILHO
Menee 70 2 HEYTOBJIICTBOPUTEIIEHO
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Kpurepun ouenku:

— 90 + 100% (5 6amnoB) mpucBanBaeTcsi 00y4arolmeMycs, €CJIM OH MOJHOCTHIO
BBITIOJTHIJI 33JJaHUE 9K3aMEHAIIMOHHOTO OMJIeTa: Jaj MPaBUIIbHBIE OTBETHI HA BCE
BOTIPOCHI ¥ PEIIII BCE 3aa4H;

— 80 + 89% (4 6Gamma) mpucBauBaeTcs OOYYAIOUMIEMYCS, €CIM OH MOJHOCTHIO
BBIMIOJTHWJI OJTHO TPAKTUYECKOE 3aJaHUE JK3aMEHAIMOHHOTO Ouiera W Jai
MPaBWIBHBIA OTBET HA TEOPETUYCCKUH BOMPOC, JMOO BBIMOJTHWI JBa
MPAKTUYCCKUX 3aJaHUs, HO HE CMOT IMPaBUJIBHO OTBETUTHh HAa TEOPETHUCCKHUI
BOTIPOC;

- 70 = 79 % (3 Gamna) mpucBamBaeTcs OOydYarOUIEMYCs, €CJIU OH IMOJHOCTBIO
BBITIOJTHUJI OJTHO MTPAKTUIECKOE 3aJJaHUe dK3aMEHAI[MOHHOTO OWJIeTa U JIOMYCTHI
CYIIECTBEHHBIC ONMMOKH IPU OTBETE HA TCOPETHUSCKHI BOIIPOC;

— wmeHee 70% (2 Oamna) mpucBamBaeTcs OOy4arlieMycsi, €Clii OH HE CMOT
BBITIOJTHUTH HU OJTHOTO MPAKTUYECKOTO 3aJIaHUs SK3aMCHAIIMOHHOTO OMIeTa.
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6. AJAIITALIASI PABOUYEI NPOTPAMMBI JIJ151 JIULL C
OIr'PAHUYEHHBIMY BO3MOKHOCTSIMHU 3/I0POBbBSI (OB3)

AnanTupoBaHHasl mporpaMMa pa3padaTbiBaeTCs MPU HAIWYUU 3aABJICHHS CO CTOPOHBI
oOyuaromierocst (poAuTesnel, 3aKOHHbBIX MPEICTABUTENE) U METULMHCKUX MMOKa3aHUI
(peKOMeHJauusAMH TICUXO0JIOT0-MEIUKO-TIeJaroruueckol komuccuu). Jljis WHBATUIOB
aJlaliTUpOBaHHAsl 00pa3oBaTesbHAs IporpamMma pa3padaThIBacTCsl B COOTBETCTBHU C
MHIUBUIYAIbHON IPOrpaMMOi peaduInTaluu.
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