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1. MACHOPT MMPOT'PAMMBI YUEBHOM JUCIHUILJINHBI

1.1. Ob6saacTh NpUMeHEeHHUs TPOTPAMMBI
[IporpamMma y4yeOHOW AMCUMILIMHBI SIBISETCS YacTblO OCHOBHOM MpodeccHoHambHOM
oOpa3zoBarenbHOil mporpammbl B cooTBeTcTBHH ¢ PI'OC mo cnemmansHocTn CITO 40.02.02
[TpaBooxpaHuTeNnbHas ACSITENBHOCTD.
[Tporpamma yueOHOM JUCHUTUITMHBI MOKET OBITH HCIIOJIb30BAHA:
— B JIONOJHUTENIBHOM IpodeccnoHalbHOM 00pa3oBaHuU (B IporpaMMax MOBBILICHUS
KBaJTM(HUKAIIUY U TIEPETIOATOTOBKH )

1.2. MecTto Yy4eOHOIi [AMCUMIUIMHBI B CTPYKType OCHOBHOH mpodeccHoOHAILHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

VYyebHag  OUCLHMIUIMHA  «XHWMHA»  SBJIAETCS  0a30BOM  JUCHUIUIMHON  IIAKJIA
«O0meobpazoBarenabHas MOATOTOBKA», MPOTrPaMMbl MOATOTOBKH CIIEIUAINCTOB CPEIHEr0 3BEHa
B coorBerctBUM ¢ PI'OC CIIO 1no cnenuansHoctu 40.02.02 IIpaBooxpaHuTenbHas
JIeSATEIbHOCTD.
1.3.lenu 1 3a7a4u AUCUMILIMHBI — TPeOOBaHNUSA K pe3yJbTaTaM OCBOCHUS JHUCIUIIIUHBI:

Henp mguctumiuuubel  «XuMus»: (GOPMUPOBAHHWE Yy CTYACHTOB MPEJICTaBICHUS O
XUMHYECKON COCTaBISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa KaK OCHOBBI IPHUHSTHUS
pElIEHUII B KU3HEHHBIX M IPOU3BOACTBEHHBIX CHUTYallUsX, OTBETCTBEHHOIO IIOBEJICHUS B
IIPUPOJHOM cpene.

3anayu AUCIUIUIMHBL:

1) cpopmupoBaTh NOHUMaHUE 3aKOHOMEPHOCTEN NMPOTEKAHUSI XMMUUECKUX MPOLIECCOB U
ABJICHUM B OKpYXarollel cpene, LEJOCTHOW HaydHOW KapTUHbBl MHpA, B3aUMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYIbI HEOPTraHMYECKHX M OPraHWYEeCKHX BEIECTB,
YPaBHEHUS XUMHUYECKUX PEAKLHH, OOBACHATH HX CMBICI, HHTEPIPETUPOBATH PE3YJbTAThI
XUMUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEIACHHS MPOCTEHIINX XUMUYECKUX 3KCIEPUMEHTAIbHBIX
UCCIIEIOBaHUM ¢ COONIOZCHHEM TMpaBWwil 0e30macHOro oOpalleHust ¢ BellecTBAaMH MU
1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHHS MCIOIb30BaTh HH()OPMAITUIO XUMHUECKOTO XapaKTepa U3 PasiHuHbIX
HMCTOYHHKOB;

5) cdopmupoBaTh yMEHHS HPOTHO3MPOBATH IOCIEACTBUS CBOEH MAESATEIBHOCTH U
XUMUYECKHUX TTPUPOIHBIX, OBITOBBIX U MMPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopMupoBaTH MOHMMAHNUE 3HAYUMOCTHU JOCTHKEHUNH XUMUUYECKON HAYKU U
TEXHOJIOTHH JIJIs1 Pa3BUTHSI COIMATLHOM M MPOU3BOJICTBEHHOU cep.

Ocoboe 3HaueHne JUCUUIUIMHA UMeeT NpH (popMupoBanuu 1 pazsutuu OK:



Kon v HaumeHoBaHue
(popmupyembIX KOMIIETeHIUI

Hﬂal{l/lpyeMble pe3yJabTaThbl 0OCBOCHUA JUCHUIIJINHBI

Oowmme

JAucnunjanHapHbie

OK 2. [loHnMath 1 aHATU3UPOBATH
BOIPOCHI IICHHOCTHO-
MOTHBAIIMOHHOH C(ephl.

B wactn TPpyAOBOT'O BOCIIUTAHUA:

- TOTOBHOCTDH K pyay, OCO3HaHHC ICHHOCTH
MacCTCpCTBa, prI[OJ'IIO6I/Ie;
- TOTOBHOCTH K aKTHBHOM JACATCIIBHOCTHU

TEXHOJIOTHYECKOH M  COLHMAJIbHON HampaBJIEHHOCTH,
CIOCOOHOCTh ~ HMHUUMHPOBaTb,  IUIAHUPOBATh |
CaMOCTOSITEIBHO BBIIOIHATD TAKYIO JEATEIILHOCTD;

- WHTEpeC K pa3nuyHbIM chepaMm mnpodeccrnoHaTFHON
JeSITeTbHOCTH,

Osnanenne YHUBEPCAIbHBIMU
NO3HABATEILHBIMU JICHCTBHAMHU:

a) 6a30BbIE JIOTHYECKUE JICHCTBUS:

- CaMOCTOATENHFHO (POPMYITHPOBATh U AKTYAIU3UPOBAThH
npo0OJieMy, pacCMaTpHBaTh €€ BCECTOPOHHE;

y9eOHBIMU

- YCTaHaBJIUBaTh  CYIIECTBEHHBIA MpPH3HAK  WIU
OCHOBaHUS JUIs CpaBHEHHUS, Kilaccupukanuu W
0000111eHHS;

- ONPECNATH IENN JCATEIbHOCTH, 3a/1aBaTh MapaMeTphI
" KpUTCPHUU UX JOCTUIKCHUSA,

- BBIABJIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B
paccMaTpUBACMBIX SIBIICHUSX;

- BHOCUTH KOPPCKTUBBI B HACATCIBHOCTH, OLCHHBATDH
COOTBCTCTBUC PE3YJIbLTATOB MCJISIM, OLCHUBATHL PUCKHU
MOCJECTBUMN NEATSIBHOCTH;

- pa3BUBATh KPEATHBHOE MBIIUICHHE TPH pEIICHUH
YKU3HEHHBIX MPOOIeM

0) 6a30BBIE MCCIIEIOBATEIILCKHE ACHCTBUS:

- BJIAJCTh HABBIKAMH Yy4eOHO-HCCICIOBATEILCKOW H
HpOCKTHOﬁ JACATCIBbHOCTH, HaBbIKaMH  Pa3pCHICHUA
mpooem;

- BBIABJISATH  MPHYUHHO-CICJCTBEHHBIC  CBS3U W
AKTyaJIu3upoBaTh 3aJady, BbIABUI'ATb THUIIOTE3Yy €€
pPEeUICHUA, HAXOAWTHh apryMCHTHI IS J0Ka3aTCILCTBa

- BIIQJIETh CUCTEMON XMMHYECKHUX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYCCKUN DIIEMEHT, aTOM,
JNIEKTPOHHAsE 000J0YKa aToma, S-, p-, O-2JIEKTPOHHbBIC
opOWTamTM  aroMoOB,  HWOH,  MOJIEKyJla,  BaJE€HTHOCTb,
3NEKTPOOTPHUIIATEILHOCTh, CTCICHb OKHCICHHS, XUMHUYECKas
CBsI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YrIIepOTHBIN
ckener, (yHKIMOHANBHAS TPYIIa, paguKal, H30MEpHUs,
M30MEPHI, TOMOJOTHYECKUH Psl, TOMOJOTH, YTIEBOIOPOIIBL,
KHCJIOPOJ- M a30TCOJACPIKAILIUEC COCAUHCHHUS, OUOJOTHYUSCKU
aKTUBHBIE BelIecTBa (yIJIEBOIBI, JKUPHI, OEIKH), MOHOMED,
[oJIMMEpP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJEKYISIDHBIC
COCJIMHCHHMSI, KPUCTAJUTMYECKAs PEIICTKA, THIThI XUMHUYECKHX
peakuui (OKHCITUTETLHO-BOCCTAHOBUTEIIBHBIC, 9K30-U
SHAOTEPMUYECKHE, pPEeaKIud WOHHOTO OOMEHa), pacTBOD,
AJIEKTPOJIUTHI, HEAJICKTPOJIUTEI, ANEKTPOJIUTHYECKAS
JIUCCOIMAIINS,  OKHCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHYECKON peakInyd, XUMHUYECKOe PaBHOBECHE), TEOPUU W
3aKOHBI (TEOpHsl XHMHYECKOTO CTPOCHHS OpPraHWYECKUX
BemectB A.M. DbyrnepoBa, Teopus 3IEKTPOIUTHYECKON
Jaucconuanum, nepuoanydeckuit 3akon .M. MenneneeBa, 3akoH
COXPaHEHUs MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK
XUMHH, (AKTOJIOTUYESCKHE CBEJCHHS O CBOHCTBAaX, COCTaBe,
MOJIlydeHUH W O€30MacHOM  HCIOJIb30BAHMM  BaKHEUIIMX
HEOPTaHWYECKUX W OPraHWYeCKWX BEImECTB B OBITY U
MIPAKTUYECKOH JIeATEIIbHOCTH Y€JI0BEKa,

- YMETh BBISBIIATH XapaKTEPHbIC IMPHU3HAKA W B3aUMOCBSI3b
W3YYCHHBIX MOHSATHHA, IPUMEHSITh COOTBETCTBYIOIIUE MOHATHUS
IpU OINUCAaHWHM CTPOSHUS M CBOWCTB HEOPraHWYECKUX U
OPraHMYECKUX BEIIECTB M HUX MPEBPAIICHHUN; BbISIBIATH
B3aMMOCBSI3b  XUMHUYCCKHX 3HAHUW C  TMOHATHSAMH U
MIPEICTaBJICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX TIPEMETOB;

- yMeTh  WCIOJIb30BaTh  HAWUMEHOBAHHMS  XUMHUYECKHX
COEJIMHEHUN MEXJIYHapOJHOTO COl03a TEOPETHUYECKOH U




CBOMX YTBEP’KJICHUM, 3aJlaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

- aHAJIM3UPOBAThH MOJIYUYCHHBIE B XOJI€ PEIICHUS 3a]auu
pe3ynbTaThl, KPUTUYECKU OIICHUBATH UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBUSX;

- YMETb NEPEHOCUTh 3HAHMS B IO3HABATEIBHYIO W
MPAKTHYECKYIO 00JIACTH KU3HEACATCIHLHOCTH,

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX
obnacrei;

- BBIJIBUTATh HOBBIC WJCH, MpeAJiaraTh OPUTHHAILHBIC
MOAXOMbI U PELICHUS;

- CIIOCOOHOCTh UX UCIOJIH30BaHUs B ITI03HABATEIbHOMN 1
COLMANIbHOW MPAKTUKE

MPUKJIAIHON XHMHH M TPUBUAJbHBIC HAa3BaHHMS Ba)KHEHIIHX
BEIIECTB (aTHuTeH, alleTUJIEH, TJIUICPHH, dhenom,
(dopManbrerun, yKCycHas KHCJIOTA, TJIMIUH, YrapHbBIA ras,
VIJACKUCHBIA Ta3, aMMHaK, TallleHas W3BECTh, HeralieHas
W3BECTh, NMUTHEBAs COJA M JPYTUX), COCTABISTH (HOPMYIIBI
HEGOPTraHWYECKUX W OPTraHUYeCKHX BEIICCTB, YPaBHCHUS
XUMHUYECKUX PEaKIUi, OOBSICHITh MX CMBICI, MOJTBEPKIATH
XapaKTePHbIC XAMHUYECKHE CBOJCTBA BEIIECTB
COOTBETCTBYIOIIUMH JKCTICPUMEHTAMH U 3AIUCIMH YPaBHEHUH
XUMHYECKUX PEaKIni;

- yMeTh YCTaHABIUBATh NPUHAUICKHOCTh  H3YUCHHBIX
HEOPTraHMYECKHX M OPraHHUYECKUX BEIIECTB K OMPENeICHHBIM
KJIacCaM U TPYIIaM COCIUHCHUM, XapaKTepU30BaTh UX COCTaB
n Ba)KHCﬁMHC CBOfICTBa; OHpeILCHSITI) BUAbBI XHWMHUYCCKUX
CBsi3el (KOBaJIGHTHAs, NOHHAS, METAJUIMYECKasi, BOJOPOIHAS),

THUIIBI KPUCTAJTHUECKUX peleTox BEIIIECTB;
KJIacCU(PHUIMPOBATH XMMUYECKUE PEaKIINH;
- chopMupoBarb  IpEACTABICHUS: 0  XUMHYECKOH

COCTABJISIFOIICH €CTECTBEHHOHAYYHOH KapTHHBI MUPA, POJIU
XVUMUU B TIO3HAHWW SBICHUH MPHPOIBI, B (OpMUpOBaHWUU
MBILUIEHUST W KYyJbTYpbl JIMYHOCTH, €€ (QyHKIMOHAIBHOMN
IrPaMOTHOCTH, HEOOXOAMMOW Uil PELICHUS] NPaKTHUIECKUX
3aa4 U KOJIOTMYECKU OOOCHOBAHHOI'O OTHOILEHUS K CBOEMY
3JI0POBBIO U NIPUPOJHOIL cpene;

- YMEThb NPOBOAWUTH pacueThl MO XUMHUYECKMM (GopMmylaM H
YPaBHEHUSIM XMMUYECKHX PEaKUUH C  HUCIIOJIb30BaHUEM
(u3NYeCKUX BENWYMH, XapaKTepH3YIOUNIMX BelIecTBAa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0ObeMa (HOpMaJlbHBIE
yCIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOJIb30BAThH
CUCTCMHBIC XUMHWYCCKUE 3HAHUA JIA HNPUHATUA pemeHHﬁ B
KOHKPETHBIX KN3HCHHBIX CUTyalusix, CBsI3aHHBIX C
BELIECTBAMH U UX NPUMEHEHHEM

OK 4. [IpuHuMaTh perieHus B
CTaH/IAPTHBIX U HECTAHAAPTHBIX
CUTyalUsIX, B TOM YHCJIE CUTYalUsIX
pHUCKa, M HECTH 33 HUX

- TOTOBHOCTb K CaMOpPAa3BUTUIO, CAMOCTOATCIIBHOCTU U
CaMOOIIPEACICHUIO,

-OBJIAACHUC  HABBIKAMH y‘i€6H0-PICCJ'IC,Z[OBaTeJ'ILCKOfI,
HpOCKTHOﬁ )41 COHHaHBHOﬁ JACATCIIBHOCTH,

- YMETh IIJIaHUPOBATH U BBINOJIHATH XUMUUYECKUN SKCIIEPUMEHT
(mpeBpaimeHusi OpPraHMYECKHX BEHIECTB MPH HarpeBaHHH,
[IOJIyYEHUE 3TWIEHA U M3Y4YEHHE €ro CBOMCTB, Ka4eCTBEHHBIE
peaKkuuu Ha aNbJETHJbl, KpaxMald, YKCYCHYHK KHCIOTY,




OTBCTCTBCHHOCTD.

OsgnajgeHue

JICHCTBUSAMU:
0) coBMeCTHAs ACSATEIBHOCTD:

- IOHUMATh U UCIOJB30BaTh MPEUMYIIIECTBA KOMAaHTHOM
Y MHIWBUIYaTbHON pabOTHI,

- TpUHUMATh IICIM  COBMECTHOW  JCSITEIHHOCTH,
OpraHU30BHIBATh M KOOPIMHUPOBATH JCHCTBUSA IO €€
JOCTHKCHMIO: COCTaBIISITh TIaH JIeHCTBHIA,
pachpenensiTh poNd C y4EeTOM MHEHHWHA YYaCTHHUKOB
00Cy)1aTh pe3yJIbTaThl COBMECTHON pa0OThI;

- KOOPIWHHPOBATh W BBITIOJNHATH PabOTy B YCIOBHSX

YHUBEpPCAJIBbHBIMU KOMMYHHUKAaTHBHBIMHA

pealbHOTO,  BHUPTYalhbHOTO W  KOMOWHHPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYILIECTBIIATh MO3UTHUBHOE CTpPaTErnyecKoe
MOBEACHUE B PA3NMYHBIX CHUTYalUUsAX, MPOSIBISTh

TBOPYECTBO U BOOOpa)keHHUE, ObITh HHUITMATHBHBIM
OBnanenue YHHUBEPCAIBHBIMH pEeryJIATUBHBIMU
JEHCTBUSIMH:

T) IpUHSTHE ceOs U APYTUX JIFOICH!

- IPUHUMATh MOTHUBBI U APIYMEHTHI JIPYTUX JIOJAEH IIPU
aHaJM3€e pe3yJIbTaToB AEATEIILHOCTH;

- NPU3HaBaTh CBOE MPaBO M MpaBO APYrHX JOJEH Ha
OIINOKH;

- pa3BHBATh CIIOCOOHOCTH TIOHUMATh MU C TMO3UIHN
JPYroro 4ejoBeKa,;

IeHatypanus OeNKOB IpPH HArpeBaHWW, I[BETHBIE DPEAKIIHU
OCJIKOB; TPOBOMWUTH PEAKIIMM HOHHOTO OOMEHa, OMpEIeiATh
Cpely BOIHBIX pacTBOPOB, KAadeCTBEHHBIE pEaKUWU Ha
cyibdar-, kapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHWUS;
permarh dKCIepUMEHTATBHBIC 3a1a9n o TeMaM "Meramiel”" 1
"Hemerannsl") B COOTBETCTBMM C MIpaBUJIaMH TEXHHUKHU
Oe3omacHOCTH  MpU  OOpallleHUH € BEIISCTBAMH U
nabopaTOpHBIM 000pPYAOBAaHUEM; TIPEACTABIATh PE3yIbTaThI
XUMHYECKOTO JKCHEepUMeHTa B ¢opMe 3amuch ypaBHEHUN
COOTBETCTBYIOIIMX pPeakuuii W (QOpMyTUpOBaTh BBIBOABI Ha
OCHOBE 3THX PE3yJIbTaTOB

OK 6. Ocy1iecTBIISITh TOUCK U
WCTIONb30BaHKue HH(opMaIuy,
Heo0xouMo 1151 3hdexTrBHOTO
BBITIOJIHCHHS PO ECCHOHATBHBIX
3aj1a4, IPOeCCHOHAIBHOTO U
JINYHOCTHOT'O Pa3BUTHSL.

B o6macT eHHOCTH HAYYHOTO TIO3HAHUS:

- c(OpPMHPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKd M OOIIECTBEHHOH NpPaKTUKH, OCHOBAaHHOTO Ha
IUaore  KyJiabTyp, CIIOCOOCTBYIOUIETO  OCO3HAHHIO
CBOET'0 MECTA B MOJHUKYJIBTYPHOM MHUPE;

- COBEpPLICHCTBOBAaHHE S3BIKOBOM M UYWTATENbCKOM
KyJIBTYpPbl Kak CpeICTBa B3aUMOICHUCTBHS MEXIY
JIOIEMU M TIO3HAHUSI MUPA;

- OCO3HaHHWE IIEHHOCTH HAY4YHOH JEATeNbHOCTH,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO u

- YMETb IJIAaHUPOBATh U BBIOJIHATH XMMUYECKUN IKCIIEPUMEHT
(mpeBpalieHUs] OpPraHMYECKHX BEUIECTB MpPH HarpeBaHWH,
MOJTyYeHHe 3THJIEHA M HU3YYEHHE €ro CBOWCTB, KaueCTBEHHBIE
peakuuu Ha IbJIETHIBI, KpaxMmall, YKCYCHYIO KHCIOTY;
IeHartypanusi OeNKOB IpH HArpeBaHWW, I[BETHBIE DPEAKIINU
0ENKOB; TPOBOJUTH PEAKIMH HOHHOTO OOMEHa, OIpEeJeisTh
Cpelly BOJHBIX pacTBOPOB, KauyeCTBEHHBIC pEakIUM Ha
cyibdar-, kapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHWUS;
pemaTh dKCIepUMEHTAIbHBIC 33add 10 TeMaM ''MeTaisl" u
"Hemeramnbl") B COOTBETCTBUM C MpPaBWIAMH TEXHHUKH
0e30macHOCTH  Npu  OOpalleHWH  C  BEUIeCTBAMH W




HCCIIE0BATENILCKYIO IeSITEIbHOCTh HHANBUIYAIFHO H B
TpyIme;

Onagenue YHUBEPCAIbHBIMU
M03HABATEILHBIMU JCHCTBUSIMU:

B) paboTa ¢ mHpOpMAaIHeii:

- BIAQJETh HAaBBHIKAMH TMONy4YeHHS WHPOpPMALUK W3
WUCTOYHUKOB  Pa3HBIX  THIOB,  CAaMOCTOSTEIBHO
OCYIIECTBIIATH TIOMCK, AHAIM3, CHUCTEMATH3aLHUI0 U
MHTEPIPETANI0O HHPOPMAIMU PA3IHYHBIX BHIOB U
(hopM npecTaBICHYS,

- cO3/1aBaTh TEKCTHI B Pa3IMYHBIX (opMaTax ¢ y4eToM
Ha3HAUYeHWs WHPOPMAIMM W IEJCBOH  ayIUTOpHH,
BBIOMpasi ONTUMAIBHYIO (OpPMYy TIpeACTaBICHUS U
BU3yaJIM3alllu;

- OLICHUBATh JOCTOBEPHOCTD, JETUTUMHOCTb
WHQOPMAIUH, €€ COOTBETCTBHE MPABOBBIM M MOPaJIbHO-
THYECKHM HOPMaM;

- HCHIOJIb30BAaTh CpencTBa MH(OOPMALMOHHBIX |
KOMMYHHKAIIMOHHBIX ~ TEXHOJOTMH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX H OPraHU3allMOHHBIX
3ama4 ¢ coOdrojeHneM TpeOOBaHMW  IPrOHOMUKH,
TEeXHHKH O€30TaCHOCTH, TUTHEHBI, PECypcocOepexeH s,
MPaBOBBIX U ATUYECKUX HOPM, HOPM HUH(DOPMAIOHHOM
0e30ImacHoCTH;

- BJIA/ICTh HABBIKAMU PACIO3HABAHUS U 3aIIUTHI
nHpopMaIuu, HHPOPMAITMOHHON OE€30TIACHOCTH
JIMYHOCTH,

y4eOHBIMU

7abopaTopHBIM  O00OPYNOBAHUEM; TIPEICTABIATh PE3YJIbTaThI
XUMHYECKOTO0 JSKCIEpUMEHTa B (opMe 3allucH ypaBHEHUH
COOTBETCTBYIOIIMX peakiuid ¥ (OpMyIHpPOBAaTH BHIBOJLI Ha
OCHOBE 3TUX PE3yJIbTaTOB;

- yMeTh AaHAIM3UPOBaTh XHMHYECKYK)  HH(POPMAIHIO,
MOJIy4aeMyH W3 Ppa3HbIX HCTOYHUKOB (CPEICTB MacCOBOWM
uHpopManuu, ceth MIHTepHET U Apyrue);

- BIIQJIETh OCHOBHBIMU METOIaMHU HAYYHOTO MO3HAHUS BEILECTB
A XUMHUYCCKHX  SIBICHWA  (HAONIOJCHWE, W3MEpCHHUE,
3KCIICPUMEHT, MOJICIIUPOBAHUE);

- yMeTh TPOBOJAUTH PACUEThl MO XUMHYCCKHM (GopMylamM H
YPaBHCHUSAM  XMMHYECKHX PEaKIUi C  HUCIOJBb30BAHUEM
(M3MYECKUX  BEJIUYMH, XapaKTePU3YIOIIMX  BEIIECTBA C
KOJIMYECTBCHHOW CTOPOHBI: Macchl, o0beMa (HOpPMaJbHbIC
YCIOBHS) Ta3oB, KOJNMYECTBA BEIIECTBA;  KCIOIh30BATh
CUCTCMHBIC XUMHWYCCKUEC 3HAHUA JISI HNPUHATUA pCIHeHI/Iﬁ B
KOHKPETHBIX KN3HCHHBIX CUTyalusix, CBs3aHHBIX C
BEIIECTBAMH U HX TPHUMEHEHUEM




B pesynbrare ocBoeHUs y4eOHON AUCIUILTMHBI 00Y4aIOLIHICS JOKEH YMETh:

V-1. BbIABIATH XapaKTEpHbIE TPU3HAKA M B3aUMOCBSI3b U3YYEHHBIX TOHATUMN, TPUMEHATH
COOTBETCTBYIOIIME IIOHATHS NPU ONUCAaHUM CTPOEHHUS M CBOWCTB HEOPraHUYECKUX U
OpraHWYECKUX BEUIECTB M WX MPEBPALLECHUN; BBIABIATH B3aUMOCBS3b XMMHMUYECKHX 3HAHWUM C
HNOHSTUSMM U IPEJICTABICHUSIMH IPYTUX €CTECTBEHHOHAYUYHBIX IPEIMETOB

V-2. Ucnonb30BaTh HAMMEHOBAHUSI XUMUYECKUX COCIMHEHHM MEXIYHAPOJHOIO CO03a
TEOPETUYECKON U MPUKIJIATHONW XUMUU U TPUBUAJIbHBIC HA3BaHMsI BAXKHEHUIINX BEIIECTB (3TUJIEH,
aleTHJIeH, TIUIepuH, (QeHod, (opmanbaerun, yKCyCHas KHUCIIOTa, IJIMLWH, YrapHbIi ras,
YIJIEKUCHIbINA Ta3, aMMUaK, raileHas HW3BECTb, HErallleHash M3BECTb, IIUTHEBAS COJA U JAPYIUX),
COCTaBIAATh (POPMYJIbI HEOPraHUYECKHMX M OPraHMYECKHUX BEUIECTB, YPAaBHEHUS XUMHUYECKHX
peakuuii, OOBACHATh UX CMBICI; MOATBEPKIATh XapaKTepHble XUMHUYECKHE CBOWCTBA BEILIECTB
COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMHU U 3aIIUCSMU YPAaBHEHUN XUMUYECKUX PEaKIUi

V-3. YcranaBnuBaTh NPUHAAJIEHKHOCTh M3YUYEHHBIX HEOPTaHUYECKUX U OPraHUYECKUX
BEILECTB K OINpPEACIICHHBIM KJaccaM W IpynmnaMm COEAUHEHUM, XapaKTepU30BaThb UX COCTAB U
BAOKHENIIME CBOMCTBA

V-4, Onpenenarb BUIbl XUMHUYECKUX CBs3ed (KOBaJCHTHAsl, MOHHAS, METAJUITMYECcKas,
BOJIOPOJHAs), THUIIBl KPUCTANIMYECKHX PELIETOK BEIIECTB; KJIACCU(ULUUPOBATH XHUMHUYECKUE
peakuuu

V-5. IIpoBomuTh pacyeTsl MO XUMHUYECKUM (opMyIaM W YPaBHEHUSM XHUMHUYECKUX
peakiuii ¢ HCMHOJb30BaHHMEM (U3MYECKHX BEIMYMH, XapaKTePU3YIOIIHUX BeEIecTBa C
KOJIMYECTBEHHON CTOPOHBI: MAacChl, OObeMa (HOpPMaJbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA
BEILECTBA; HCIIOJIb30BATh CHUCTEMHbIE XHMMHWYECKHUE 3HAaHUS [UIsl TNPUHIATHS pELICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

V-6. [InanupoBaTh U BBHITOIHATH XUMUYECKHI IKCIEPUMEHT (KaueCTBEHHBIEC PEAKIIUU Ha
KaTUOHbl M AHUOHBI, (YHKIMOHAJbHBIE TPYIIbl OPraHUYECKUX COCAMHEHUN JIeHaTypaius
OeNnKOB MpU HAarpeBaHUM, I[BETHbIC pEaKIUU OEIKOB; MPOBOJUTH PEAKIMU HMOHHOTO OOMEHa,
OIPEEIIATh CPEy BOJHBIX PAaCTBOPOB, pEIIATh IKCIEPUMEHTAIbHbIC 3aJa4yl HAa PACIIO3HABAHUE
HEOPraHMYECKUX U OPraHMYeCKUX BEIIECTB) B COOTBETCTBUU C TMpaBWIAMHU TEXHUKU
0€30MacHOCTH MpHU 00pallleHnH ¢ BEHIECTBAMM U JIAOOPaTOPHBIM 000PYAOBAHUEM; MIPEICTABIATh
pe3yibTaThl XMMHYECKOT0 S3KCIepUMEHTa B (opMe 3allucH ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpPOBAThH BBIBOJIBI HA OCHOBE 3THX PE3YyIbTaTOB

V-7. AHanu3upoBaTh XUMHUECKYIO HH(OPMAIIHIO, OTYyJaeMyI0 U3 pa3HbIX HCTOYHHUKOB
(cpenctB MaccoBoii nH(popmManuu, cetb IHTepHET U Apyrue)

V-8. Cobmroarh mnpaBuiia 3KOJOTMUYECKH 11€71€cO00pa3HOro MOBEACHHS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAKOIIEH MPUPOIHOMN
CpElbl; YYUTHIBATh OMACHOCTH BO3JIECHCTBUS HA JKMBBIE OPraHU3MbI ONPEIECIICHHBIX BEIIECTB,
MOHMMAasI CMBICJT TOKa3aTeJsl MPEAEIbHOMN TOMYCTUMON KOHIIEHTPalluu

V-9. Bnaznere OCHOBHBIMM METOJAaMH HAy4YHOI'O ITO3HAHUS BEIIECTB M XMMHUYECKUX
ABJIeHUN (HaOII0IeHNEe, U3MEPEHNE, IKCIIEPUMEHT, MOJIEIMPOBAHUE); BIIaJIeTh CUCTEMON 3HAHUN
0 METOJax HAay4YHOIO IO3HAHUs SBJICHUN NPUPOABI, UCIOIb3YEMBIX B €CTECTBEHHBIX HAyKax U
YMEHMSIMH MPUMEHSTh ATH 3HAHUSA TPU SKCIEPUMEHTAIBHOM MHCCIEIOBAaHUU BELIECTB U JJIS
OOBSICHEHUS! XMMUYECKUX SIBJICHUH, UMEIOIUX MECTO B MPHUPOJIE MPAKTUYECKON AEATeIbHOCTU
YEeJI0BEKa U B MOBCETHEBHOM JKU3HU.

3HATh:

3-1. Biagetb cuCTEMOM XMMHUYECKUX 3HAHMM, KOTOpPAasl BKIFOYAET: OCHOBOMOJIATAOIIUE
NOHATHS (XMMHUYECKHH DIEMEHT, aToM, JJIEKTPOHHAas 000JIoYKa aTtoma, s-, P-, 0-3JIeKTpOHHBIE
opOuTamM aToMOB, HWOH, MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHCIICHHSI, XUMUYeCKasl CBs3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, YIIIEpPOAHBIN CKeNeT,
GbyHKIMOHAIbHAS TPYMINa, paguKal, H30MEpHus, W30Mepbl, TOMOJIOTUYECKUN psf, TOMOJIOTH,
YTJI€BOAOPOABI, KUCIOPO- U a30TCOIEpKaIllie COSTUHEHHS], OMOJIOTNYECKH aKTUBHBIE BEILIECTBA
(yrneBoabl, KUpPBI, OENKH), MOHOMEp, MOJUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJSpPHBIE
COCIMHEHUS, KPUCTAIUIMYECKAs pelleTKa, THUIbl XUMHUYECKMX peakuuid (OKUCIUTEIbHO-
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BOCCTAHOBUTENBHBIE, OK30- M DJHAOTEPMUYECKUE, PEAKIMH HOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJIUTHI, HERJIEKTPOJIUTHI, ANEKTPOIUTUYECKAs JUCCOLMAIus, OKHCIIUTENb,
BOCCTaHOBHUTEIIb, CKOPOCTh XMMHUYECKON peaKkIK, XUMUYECKOE PABHOBECHE), TCOPHH U 3aKOHBI
(Teopuss XUMHUYECKOIO CTpPOEHHUs opraHmuyeckux BemecTB A.M.bytnepoBa, Teopus
ANEKTPOIUTUYECKON  nuccoumanuu, llepmogmueckuit  3akoH  J[.Ml.MeHneneeBa, 3akoH
COXPaHEHHUS MaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3bIK XUMUHU.

3-2. Cdopmuposathb MPECTABICHUSA: 0 XAMHUYECKOU COCTaBIISIOLLEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XUMUU B TIO3HAHUU SIBJICHUI NPUPOIBI, B
(GOpPMUPOBAHUM MBINUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIMOHAIBLHOW TI'PaMOTHOCTH,
HEOOXOUMOM AJI pelIeHHs MPAKTUYECKUX 3a]a4 U SKOJOTHYECKH 0OOCHOBAHHOIO OTHOILICHUS
K CBOEMY 3JI0pPOBBIO M IIPUPOTHOH Cpejie.

1.4. Kosin4yecTBO 4aCOB HA OCBOEHHE MPOrpaMMbl Y4eOHO JTUCHMILIUHBI:
MaKCHUMaJIbHON y4eOHOU Harpy3ku oOyvaromerocst 44 yaca, B TOM YUCIIE:
00s13aTeIbHON ayIMTOpHON yaeOHOM Harpy3ku oOydaromierocs: 40 yacos,
CaMOCTOSITENILHON pabOoThI 00YyJArOIIErocs - Jac.

2. CTPYKTYPA U COAEP KAHUE YUEBHOM JUCIHHUIIIINHBI
2.1. O6beM y4eOHOI TUCHUNIUHBI U BU/IbI Y4eOHOI padoThl

Buabi yueOHol padoTbl Oovem yacos
MakcumajbHas yueOHasi HAarpy3ka (Bcero) 44
O0s3aTesIbHAsI AYIUTOPHAs Y4eOHAsi Harpy3Ka (Bcero) 40
B TOM YHCIIE:
JeKIuu (YpOKH) 22
NPAKTHYECKHE 3aHSITUS 8
nabopaTtopHbIe pabOTHI 10

KOHTPOJIbHBIE pabOThHI -

KypcoBasi paboTa (IpoeKT) -

CamocrosiTeibHas padora o0y4yawomerocs (Bcero) -

KoHncyabTanuu 4

HpOMe)KyTO‘IHaﬂ aTrecranus

Hrorosas arrecrauus B popme lc-KOHTpOJIbHAS
pabora,
2c-nudd. 3auer
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2.2. TemaTH4eCKHil IJIAH U coep:KaHue YU4eOHOI JMCIHUIIIMHBI « XHMHUSD)

HanMeHoBaHMe Conep:xanue yueOHOro MaTepuaJia, JJadopaTtopHbie padoThl U NPAKTHYECKUE 3aHATHS, O0beM yacoB YpoBenn
pA3IeIOB 1 Tem caMocTosiTeJIbHAas padoTa o0yuyalouierocsi, Kypcopasi padora (Ipoekxr) (eciu 0CBOEHMS
npeoycCMOmpeHbl).
1 2 3 4
Pa3nes 1. OcHOBBI CTpOEHHSI BellecTBa
Tema 1.1. Conep:kanue y4eOHOT0 MaTepuaJia 2 1
Ctpoenue
aTOMOB CoBpeMeHHast Mojiesib CTpoeHus atoMa. CUMBOJUYECKUN SI3bIK XUMHUHU. XUMHUYECKUM DIJIEMEHT.
XUMHYECKHUX OnekrpoHHas KoH(purypamus atoma. Kraccudukanus XUMHUYECKMX 3JeMEHTOB (s-, p-, d-
3JICMEHTOB U ayieMeHThl). BaneHTHbIe 37€KTpOoHBbI. BaleHTHOCTh. DNEeKTpOHHAs NpUpPOJa XUMHUYECKON CBSI3U.
npupoaa DNEKTPOOTPULIATENBHOCTh. BUIbl XMMHUYECKOW CBSI3M (KOBAJEHTHAs, MOHHAS, METaJUIMyuecKas,
XHMHY€eCKOH BOJIOPOJIHAST) U CIIOCOOBI €€ 00pa3oBaHUs
CBSI3N IpakTHYecKue 3aHATHS 1
Pemienne 3amaHuii Ha KMCHOJIB30BAHUME XMMWYECKOW CHMBOJIMKM M HAa3BAHUM COCIMHEHUN 10
HOMEHKJIAType MEXKIYHApOJHOTO COK03a TEOPETUUYECKOW M MPUKIATHOM XMMUU U TPUBUAIBHBIX
Ha3BaHUU JUISI COCTaBJICHUS XUMHUYECKHX (HOPMYT JBYXaTOMHBIX COEAMHEHUN (OKCHJIOB,
Cynb(hUIO0B, THAPUAOB U T.I1.) U IPYTHX HEOPTAaHUYECKUX COSAMHEHUN OTIENBbHBIX KIIACCOB.
[IpakTuueckne 3adaHUsi HA YCTAHOBJIICHHE CBSI3U MEXAY CTPOCHHEM aTOMOB XHWMHUYECKHX
AJIEMEHTOB U MEPUOJAUYECKUM M3MEHEHHEM CBOMCTB XMMHMUYECKHX AJIEMEHTOB U UX COCIUHEHUU B
COOTBETCTBUU C MOJ0KEHUEM [leproInUeCKON CUCTEMBI.
Tema 1.2. Conep:xxanue yueOHOro MaTepuaJia 2
Hepuoguyeckuii | [IpakTuyeckue 3aHATHS 1
3aKOH M Ta0JIMNA [TTepyoauueckast crcTeMa XUMUYECKHX d1eMenToB [ 1. Menaeneesa. OU3nuecKuii CMbICT
AN. ITepuoanueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKUX
MemnpeieeBa

3JIEMEHTOB, 00pa3yeMbIX UMU IMPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XUMHYECKOTo 371emMeHTa B [lepuonnueckoii cucreMe. MUPOBO33pEHUECKOE M HAYYHOE 3HAYEHUE
ITepuoanueckoro 3akoHa J[.11. Menneneesa. [Ipornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX DIIEMEHTOB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapaKTEPU3aLUI0 XUMHUUECKUX
3eMeHTOB «MeTannuiyeckue / HeMeTalNInYecKue CBOMCTBA, 3JIEKTPOOTPULIATEIHbHOCTh
XUMUYECKUX DJIEMEHTOB B COOTBETCTBUM C UX JIEKTPOHHBIM CTPOECHUEM U ITOJIOKEHUEM B
MePUOINYECKON cucTeMe XxumMuieckux 3nemMeHToB .M. MenaeneeBa
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Pazgen 2. Xumuuyeckue peakunu

Tema 2.1. Tunsl
XUMHYECKUX
peakuuii

Conep:kanue y4eOHOT0 MaTepuaJia

Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUil C yuacTHEM HEOPraHUYECKUX BEIECTB.
CocraBiieHHe ypaBHEHUH peakinii COSTMHEHUS, pa3lIOKEHUs, 3aMEIICHUs, 0OMEHA, B T.4. PEaKIUi
TOpPEHUS], OKUCIICHUS-BOCCTAHOBIICHUSI.

YpaBHeHUs OKUCIIEHUSI-BOCCTaHOBIICHUs. CTeneHb oKucieHus. OKUCIUTENb U BOCCTAHOBUTEIb.
CocraBieHne U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUil METOI0M
3NIEKTPOHHOTO Oananca. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIH B IPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEJCSATEIBHOCTH OPraHu3MOB

HpaKaneCRue 3aHATHUSA

KOJII/I‘-IGCTBGHHLIG OTHOHICHUS B XUMUU. OCHOBHI)IC KOJIMYCCTBCHHBIC 3aKOHBI B XUMHWHU U pacquLI
10 YpPaBHEHUSM XMMHUYECKHUX peakiuui. Moyib Kak eJIMHHUIA KOJIMYECTBA BeliecTBa. MosspHast
Macca. 3aKOHBI COXpPAHEHHS MacChl M DHEPruu. 3akoH ABoraapo. MoOJspHBIE 00bEeM Tra3os.
OtHocuTenbHAsT TUIOTHOCTh Ta30B. PacueTsl MO ypaBHEHMSIM XHUMHUYECKHUX peakUuuid ¢
WCIIOJIb30BAHUEM MAaCChl, 00beMa (HOpMaJbHbIE YCIIOBUS) Ta30B, KOJIMUECTBA BEIIECTBA

Tema 2.2.
DJIEKTPOJIUTHYEC
Kasi JUCCOIUALIHS
M HOHHBIH 00MeH

Coaep:xanue yueOHOro MaTepuaJia

Teopus 3neKTpoaUTHYECKON aucconuanuu. VOHBIL. DIEKTpONHTHI, HEINEKTPOJUTHL. Peakuuun
noHHOTO oOMeHa. CoCTaBJIeHHE PEaKIMii MOHHOTO OOMEHa MyTeM COCTaBJICHUS MX TOJHBIX U
COKpAIlICHHBbIX HOHHBIX ypaBHEHUH. KHUCIOTHO-OCHOBHBIE peakUWU. 3aJaHUs Ha COCTaBJICHUE
VOHHBIX PEaKIHil

JlabopaTopHbie 3aHATHS

JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUi”.

HccnenoBanuie TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJIHBIX M 00pa3yIOLIMXCs BELIECTB) U
NPU3HAKOB XUMHUYECKUX peakiuid. [IpoBenenue peakuniit HOHHOro oOMeHa, OnpeesieHHe Cpeibl
BOJIHBIX PAaCTBOPOB. 3a/IaHUS HA COCTABJIEHNE HOHHBIX PEAKIU

Paspnen 3. CtpoeHue u CBOMCTBA HEOPraHUYECKHUX BelIeCTB

Tema 3.1.
Knaccupuxkanus,

Conep:kaHue y4eGHOr0 MaTepuasia
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HOMEHKJIATYpPa U
cTpoeHHe
HEOpPraHu4ecKux
BellecTB

[Tpeamer Heopranmdeckoit xumun. Kimaccudukamnmsi HeopraHu4eckux BemecTB. [IpocTeie u
CJIOKHBIC BCIIICCTBA. OCHOBHBIE KJIACChI CIOKHBIX BCIIICCTB (OKCI/II[BI, TUAPOKCUbI, KUCIIOTHI,
conn). B3auMocBsI3b HEOPraHUYECKUX BEIIECTB. ATperaTHble COCTOSIHUS BEIIECTBA.
Kpucrannuueckue u amopgHbie BemecTBa. THUITBI KPUCTATUIMYECKUX PEIIETOK (aTOMHas,
MOJICKYJISIpHAs, HOHHAs, METaJUTMYeCcKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEILIECTBA OT TUIA
KpI/ICTaJIJII/I‘IeCKOI;'I PCLICTKU. 3aBUCUMOCTL XUMUYECKON aKTUBHOCTH BCIICCTB OT BUAa
XUMHUYECKOHN CBSI3M U THIA KpUCTaTnYeckoi pemeTku. [IpuunHpl MHOrooOpas3us BEIIecTB

IIpakTnyeckue 3aHATHS

HomeHnkiatypa HeOpraHM4eCcKuX BEIIECTB: Ha3BaHUE BEIIECCTBA UCXO/IA U3 UX XUMUYECKON
(bopMyIIbI UITU COCTaBICHHE XUMUYECKON (hOPMYIIBI HCXO/1 U3 HA3BaHMsI BEILIECTBA 110
mexaynapoanon (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.

Pemmenne npakTuyeckux 3alaHuil 1o Kiaccu(UKaluyu, HOMEHKJIATYpe U XUMHUYECKUM (hopmynam
HEOPTraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB (yrapHbIN ra3, YIJIEKUCIIBbIA Ta3, aMMHAaK, ramieHas
U3BECTb, HETAllleHas H3BECTh, MUThEBAs COAA W JPYTUX): HA3bIBaTh U COCTABIATH (POPMYIIBI
XUMHUYECKHUX BEILECTB, OMPEIEIATh MPUHAIJICKHOCTh K KJIaccy.

HcTounuku XuMuueckoi nHpopmaiuu (CpecTB MaccoBOi nHpopMmaium, cetb aTepHeT 1
npyrue). [louck nHopmanmu 1Mo Ha3BaHUAM, HICHTU(PUKATOPAM, CTPYKTYPHBIM (hopMyIiam

Tema 3.2.
dPusuko-
XUMHYECKHe
CBOMCTBA
HEOPraHu4eCcKHX
BellleCTB

Conep:xxanue yueOHOro MaTepuaJia

Mertamipl. O6mme ¢u3nueckue M XUMHYECKHE CBOMCTBa MeTauioB. CrocoObl MOTy4YEHHUS.
3HaueHHE METAJUIOB U HEMETAJUIOB B MPHUPOJIE U JKU3HEACATEIbHOCTH YEJIOBEKAa M OPTaHU3MOB.
Koppo3zust MmeTamioB: BUABI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJJIOB OT KOPPO3UHU

Hemeramnsl. OOmue ¢u3nyeckue M XMMHUYECKHE CBOWCTBA HEMETAJUIOB. THUIHMYHBIE CBONCTBA
HemetauioB [V— VII rpynn. Knaccudukanus v HOMEHKIaTypa COEAMHEHMH HEMETaslIoB.
KpyroBopoTsl GHOT€HHBIX 3JIEMEHTOB B IIPUPOJIE

XHUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKHUX BEIIECTB (OKCHUIOB, THIPOKCHIOB,
KHCTIOT, COJIeH U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX
COEJIMHEHUH, BBICHINX OKCHUJIOB M THIPOKCHIOB

[IpakTuyeckue 3aHATHS

CocraBiieHHEe ypaBHEHUMM XHMHMYECKMX pEaKIMd C Y4aCTHEM HPOCTBIX U CIIOXHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB M HEMETauIOB; OKCHUIOB METauIOB, HEMETAJIOB U
aM(OTEpHBIX AJIEMEHTOB; HEOPraHUYECKUX KHUCIIOT, OCHOBAaHMI M aMpOTEpPHBIX THUIPOKCUIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA.

PenieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA, COCTAB, NOJy4YECHUE
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u 0e30omacHOe HCIOJIb30BAHME BaKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY W NMPAKTUYECKOH
JeATEIbHOCTH Y€JI0OBEKa

Tema 3.3.
Nnentunduxanus
HEOpPraHuYecKuX
BelleCcTB

Conep:kanue y4eOHOT0 MaTepuaJia

JlaGopaTopHble 3aHATHSA

JlaboparopHas padota «aeHTudukanus HeOpraHn4eckux BEUIECTB.

Pemienne skcnepuMEHTAIBHBIX 337a4 110 XUMUYECKUM CBOMCTBAM METANIOB U HEMETAJUIOB, IO
pacIo3HABaHMIO U MOJIYUYECHUIO COSIMHEHU METAJJIOB U HEMETAIIIOB.

Nnentudukanus HEOPraHMIECKUX BEIIECTB ¢ UCTIOIb30BAHUEM UX (DU3HKO-XUMUYECKUX CBOWCTB,
XapaKTepHBIX KAuyeCTBEHHBIX peakuuii. KadecTBeHHble peakiuu Ha cyibdar-, KapOoHAT- U
XJIOPU-aHUOHBI, HA KATHOH AMMOHMSI

Pa3nes 4. CTpoeHue u cBOlicTBa OPraHN4YecKMX BellecTB

Tema 4.1.
Kaacenpukanus,
CTpoeHMe 1
HOMEHKJIATypa
OpraHn4yecKux
BellecTB

Conep:xanue yueOHOro MaTepuaJia

[TosiBeHUE U pa3BUTHE OPraHMYECKON XUMUH Kak Hayku. [Ipenmer opraHudeckoil XuMun. Mecto
" 3HA4YCHUC OpraHH'—IeCKOﬁ XHUMHHU B CUCTEMEC €CCTCCTBCHHBIX HAYK.

XHMMHUYECKOE CTPOCHHE KaK MOPSIOK COSIUHEHHS aTOMOB B MOJICKYJIe COTJIACHO UX BaJICHTHOCTH.
OcCHOBHbBIE TIOJIOKEHUS TEOPUM XUMHYECKOIO CTPOEHMSI OpraHM4ecKuX coequHeHuit A.M.
ByrtnepoBa. YTiaepoaHbIii CKeNeT OpPraHU4ecKOW MOJEKYJbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT
XHUMHYECKOTO CTPOCHHUSI MOJIeKYJ1. i3oMepust 1 n30Mephl.

[Tonstne o ¢yHkumoHanpHOM rpymme. Pagukan. [IpuHIMIBL KIaccUpUKAUK OPraHUYECKHX
coeMHEHUN. MexIyHapoJHas HOMEHKIJIAaTypa W IPUHUUIBI HOMEHKJIATYPbl OpPTraHUYECKHX
coenuHeHui. [loHaTHEe 00 a30TconepKAIINX COCTMHEHUSIX, OMOJOTMYECKH aKTHBHBIX BEIIECTBAX
(yrieBonax, skupax, Oenmkax W Jp.), BBICOKOMOJICKYJSIPHBIX COCIMHEHHSX (MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO)

IMpakTuyeckue 3aHATHS

Homenknarypa opraHiueckux COeTMHEHUI OTIENIbHBIX KJIACCOB (HACBIILIEHHBIE, HEHACBILICHHbIE U
apoMaTUYeCKHUe YTIeBOAOPOIbI, CIIUPTHI, (PEHONIbI, albAETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U
np.) CocTaBiieHHE MOJHBIX W COKPAIEHHBIX CTPYKTYpPHBIX (DOpPMYJ OpPraHMYecKHX BEIIECTB
OTJIENbHBIX KJIACCOB, UCIIOJIb3Yys UX HA3BAHUSA 110 CUCTEMATUUYECKOM U TPUBHAJIBHON HOMEHKIIATYpe
(oTHIEH, aueTWIeH, TIUIepuH, (eHos, GopMalbaerusl, yKCycHas KUCIIOTa, IIMIHMH). Pacuersl
npocteiniel GopMyibl OpraHMueCKOl MOJIEKYJIIbl, HCXO/Isl U3 3JIEMEHTHOT0 cocTaBa (B %)

Tema 4.2.
CBoilicTBa

Conep:xxanue yueOHOro MaTepuaJia

1,2
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OpPraHuYecKux
coeIHHEeHU

OU3UKO-XMMUYECKHE CBOMCTBA OPTaHUYECKUX COCIMHEHUH OTIENBHBIX KIAcCOB (0COOEHHOCTH
KJaccu(UKalud U HOMEHKJIATypbl BHYTPH Kjacca; TOMOJIOIMYEeCKHi psa um oOmas dopmyina;
n3oMepus; pu3nvecKre CBOMCTBA; XUMUYECKUE CBOMCTBA; CITOCOOBI OTyUeHUs):

— IpeZebHbIE YITIEBOJOPO/Ibl (AJIKAHBI U LIUKJIOATKaHbl). ['OopeHne MeTaHa Kak OJIMH U3 OCHOBHBIX
UCTOYHHKOB TEIUIa B MPOMBIIUIEHHOCTH U ObITy. CBOWCTBAa MPHUPOIHBIX YIIIEBOJOPOJIOB,
HaXO0XJICHUE B PUPOJIE U IPUMEHEHHE AJIKAHOB;

— HeIpenesbHble (AIKEHBl, aJKUHbI M aJKaJUEeHbl) U apOMaTHYECKHE yrieBoaopoiasl. ['opeHue
alleTUIIeHA KaK MCTOYHUK BBICOKOTEMIEPATYPHOI'O IJIAMEHHU JJIsl CBAPKU U PE3KU METAJIOB

— KHCIIOpOJCOoAepKaIIue CcoeAruHEHUsT (CIUpThl M (PeHOJIbI, KapOOHOBBIE KHCIOTHI U A(HUPHI,
albACTUIIBI U KETOHBI, JKUPBI, yriaeBoAbl). IlpakTudyeckoe TMNPUMEHEHHE STUIICHTIIUKOJISA,
runepuHa, ¢enona. [lpumenenue dopmanbaeruaa, aneranpieruaa, YKCyCHOH KUCIOThI. Mblia
KaK COJIM BBICHINX KapOOHOBBIX KMCJIOT. MOIOIIHE CBOMCTBA Mbljia

— a30Tco/epJKalllie COECOUHEHUs (aMMHBI M aMMHOKHUCIOTHI, Oenku). BbeicokomonekynspHble
COeMHEHUS! (CHHTETHYECKHE U OHMOJIOrMYeCKH-aKTUBHBIC). MOHOMEp, IMOJUMEp, CTPYKTYpPHOE
3BeHO. [lonumepusanus 3TUIeHa KaK OCHOBHOE HAIIPABJIICHUE €0 UCIIOJIb30BaHUS.

I'eneTndeckas CBA3b MEXKAYy KJIACCAMHU OPraHUYECKUX COCIMHEHUN

HpaKaneCRue 3aHATHUSA

CBolicTBa OpPraHUYECKUX COEIMHEHUN OTIENIbHBIX KJIAcCOB (TpUBHAJIbHAS M MEXAYHapOAHAs
HOMEHKJIaTypa, XHMHYECKHE CBOWCTBA, CHOCOObI MOJy4YeHMs): TMpejaebHble (alKaHbl U
LUKJIOAJIKaHbl ), HENpeeIbHbIE (AJIKEHbI, aIKMHBI M aJIKaJIME€Hbl) U apOMaTHUYECKHUE YTIIEBOIOPOIbI,
CcnupThl M (EeHOJbl, KapOOHOBBIE KHUCIOTHI M 3(QUpPbI, aNbACTUABI M KETOHbI, aMHMHBI U
AMUHOKHCJIOTBI, BBICOKOMOJIEKYJIIDHBIE COEIMHEHHUS. 3aJaHusl Ha COCTABJIEHUE YypaBHEHUN
XUMUYECKHUX PEaKLUH ¢ y4aCTUEM OPraHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUs

CocraBneHue cxeM peaknuil (B TOM YuCiI€ MO MPeaOKEHHBIM IEMOYKaM IMpeBpalleHuit),
XapaKTepU3YIOIINX XUMHUYECKHE CBOMCTBA OPraHUYECKUX COEAVUHEHHH OTAEIBHBIX KJIACcCOB,
CrocoObl WX TOAYYEHUS W Ha3BaHME OPraHUYEeCKUX COEAMHEHWH M0 TPUBHAIBHOM WK
MEXYHapOJAHON CUCTEMAaTHYeCKOW HOMEHKIIATYPE.

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHM Ha CBOMICTBAa OpPraHUYECKUX
COEJIMHEHUI OTAEIBHBIX KJIaCCOB

JlaGopaTopHble 3aHATHSA

JlaboparopHas padota “IIpeBpailieHuss OpraHMYECKUX BEIECTB MPU HarpeBaHuu".
[Tonydyenue oSTuiI€HAa M H3Y4YEHUE €ro CBOMCTB. MojaenMpoBaHHE MOJEKYT U XMMHUYECKHX
NpeBpalleHU Ha IpUMepe ATaHa, YTWICHA, alleTHIICHA U JIp.
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Tema 4.3.
Nnentunduxanus
OpPraHuYecKux
BeIleCTB, HX
3HAYeHHe u
NpUMeHeHHEe B
ObLITOBOM U
NPOM3BOJACTBEHHO
M JeSITeILHOCTH
Yyej0oBeKa

Conep:kanue y4eOHOT0 MaTepuaJa

buooprannueckue coeaunenus. llpuMenenue u Ouosiornyeckas poiib yriieBoaoB. OKuUCIIEHHE
YIJIEBOAOB — HMCTOYHUK SHEPTHH JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMHUHOKHUCIOT.
[TpeBpamenust 6eaKoB NMUIIM B opraHu3Me. buonorndyeckue QpyHkuuu O6enkoB. buonornueckue
(dyHKIMY KUpOB. Pojb opranndeckoil XuMuM B pelieHny npo0IeM NHIEeBOi 6€301MacCHOCTH

Posib opranudeckoil XMMUU B pEIICHUH MPOOJIEM SHEPreTUYecKoil 0e30MacHOCTH, B Pa3BUTHU
MEIULUHBI, CO3/laHMM HOBBIX MAaTEpUAJIOB, HOBBIX MCTOYHMKOB 3HEPruM (aJbTepHATHUBHBIE
UCTOYHUKHU 3Heprun). OnacHOCTb BO3JEHCTBUS HA KUBBIE OPraHU3Mbl OPIaHUYECKUX BEILLECTB
OTJENBHBIX KJIACCOB (YIJIEBOJOPO/bI, CIUPTHI, (DEHOJBI, XJIOPOPraHUYECKUE IPOU3BOAHBIE,
aJIbJIETUJIbI U JIP.), CMBICJI [TOKA3aTeNs NPEJENIbHO IONYCTUMOM KOHIIEHTpaluU

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabora: “UaeHTndukanus opraHMuecKuX COeMHEHUHN OT/AeNbHBIX KIacCOB”
WnenTudukanyst OpraHMYeCKUX COCIAWHEHHWH OTIENBHBIX KIIACCOB (HAa NpUMEpEe allbJCTHJIOB,
KpaxMayla, YKCYCHOM KHCIOTBI, O€JIKOB M T.II.) C HCIOJb30BAHHEM MX (PUIUKO-XMMHUYECKUX
CBOICTB M XapaKTEpHbIX KAUECTBEHHbIX peakuuil. JleHarypauus Oenka npu HarpeBaHuu. L{BeTHbIe
peakuuu OenkoB. BO3HUMKHOBEHHE AaHAJIMTUYECKOTO CHUTHAJAa C TOYKH 3pPEHHs XUMHYECKHX
IPOLECCOB MpU MPOTEKAHWHM KAueCTBEHHOW peaklM{, MO3BOJIAIONIEH HJIEHTUDUIPOBAThH
IIPEIJIOKEHHBIE OPraHUYECKHE BEIIECTBA

1,2

Pa3neua 5. Knunernyeckne ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX pPeaKIui

Ckopoctb
XUMHYECKHX
peakuui.
Xumuueckoe
paBHOBecHe

Conep:xxanue yueOHOro MaTepuaJia

CkopocThb peakliiy, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB: MPUPOJIbI pEArMPYIOIINX BELECTB,
KOHLEHTPALlUU PEarupyrolux BEUIECTB, TEMIEPATYpPbl U IJIOLAAN PEAKIMOHHON NOBEPXHOCTH.
TeroBbie 3¢ (HEKTH XUMUYECKUX peakuuil. DK30- U S3HIOTEPMUUECKHE, PEAKIIH.

Ob6parumocTh peakiuil. XMMUYECKOE PaBHOBECHE U €r0 CMEIICHUE IO JECHCTBHEM Pa3IHUHBIX
(bakTOpoB (KOHIIEHTpAIMsl PEareHTOB WJIM MPOAYKTOB pPEaKIMH, JaBJeHHE, TeMIeparypa) AJs
CO3aHMsI ONTUMAJIBHBIX YCIOBHH NpoTeKaHus xumudeckux npoueccos. ITpunnun Jle [larense

IMpakTnyeckue 3aHATHS

Pemennie nmpakTHKO-OPHUEHTUPOBAHHBIX 3aJlaHUN HAa aHAIM3 (PAKTOPOB, BIUSAIOIINX HA U3MEHEHUE
CKOPOCTH XMMHUYECKOM Peakluu, B T.Y. C TO3ULHUI SKOJIOTUYECKH 1eJIeCO00pa3HOro MOBEACHUS B
OBITY W TPYIAOBOWM [EATEITLHOCTH B IIEISAX COXPAHEHHUS CBOETO 3/I0POBBS M OKpPYXKaromen
IIPUPOJHON CPEBI.

Penienne npakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN Ha NpuMeHeHue npuniuna Jle-lllarenbe s
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HAXOXKJCHUS HAIPaBJICHUS CMEUICHUS PAaBHOBECHS XUMHUECKOW peakIuu U aHaiu3 (akTOpoB,
BIIUSIIOLINX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHS
Paznes 6. PacTtBopsl
Tema 6.1. Coaep:xxanue yueOHOIro MaTepHaJia 4
IHousitue o
pacTeopax PacTBOopeHue Kak (pM3MKO-XMMHYECKHH rpouecc. PactBopsl. Crioco0bl IPUrOTOBIEHHS PACTBOPOB.
PactBopumocTs. MaccoBasi 1ofisi pacTBOpeHHOro BemiecTBa. CMBICHI TOKa3arens NpeaeabHO
JOIYCTUMON KOHIIEHTPAIIMHU U €r0 UCIOJIb30BaHUE B OLICHKE SKOJOTHYECKON Oe301MacCHOCTH.
[TpaBuia 3KOJOTHYECKH 1EIeCO00pa3HOrO MOBEACHUS B OBITY U TPYJOBOH JESITEIHHOCTH B LIEIAX
COXPaHEHUSI CBOETO 3J0POBbSI M OKpPYXKAIOIIEeH MPUPOAHOW Cpenbl; OMACHOCTh BO3JCHCTBHUS Ha
JKUBBIE OPTaHU3MBI OIIPEICIIEHHBIX BEUIECTB.
Pemmennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUil HA PACTBOPHI, HCIOJb3yeMbIE B
OBITOBOM M IPOU3BOJICTBEHHOM JEATEIbHOCTH YEJIOBEKA
Tema 6.2. Copnepixanue y4eOHOTro MaTepuasa
Hccaenosanne JlabopaTropHble 3aHATHUSI 2
CBOHCTB JlaboparopHas pabota «IIpuroroBieHue pacTBOPOB».
pacTBopoB [IpurotoBneHne pacTBOpPOB 3aJaHHON (MaccoBoi, %) KOHIEHTpaluuu (C TMPaKTUKO-
OpPUEHTHPOBAHHBIMHU BOIPOCAMH) U OTIPEJIEIEHUE CPeJIbl BOJHBIX PAaCTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJICHNE PACTBOPOB
KoncynbTanun 4
Bcero 44

Jln1st XapaKTepUCTUKH YPOBHSI OCBOCHUS y4eOHOr0 MaTepualla UCIOJIb3YOTCs cielylonue 0003HaueHus:
1.- o3HaKOMUTENbHBIN (YKa3aHHUE paHee U3YYEHHBIX 00BEKTOB, CBOWCTB)
2.- PenpOAYKTUBHBIN (BBIIOJIHEHUE IEATEIILHOCTH 110 00pa3ily, MHCTPYKIIUU UJIH 110JI PYKOBOACTBOM)
3.- MPOAYKTUBHBIN ( ITTAHUPOBAHUE W CAMOCTOSITEITFHOE BBIMTOJHEHHE ACIATEIBHOCTH, pEIIeHUE MTPOOJIEMHBIX 33]1a4)
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3.YCJIOBUS PEAJIM3AIIMY YYEFHOM JUCIHUIIJIAHBI
3.1.TpeGoBaHus K MUHMMAJIBLHOMY MATePUAJIbHO-TEXHUYECKOMY 00ecne4eHn 0

Kabuner Ne 21 xumuu ([uid NpoBEeAEHUs 3aHATHM JIEKIMOHHOTO THUIA U 3aHITHH
CEMHUHApPCKOT0 THIIA, TPYNIOBBIX W HHAWBUIYaJbHBIX KOHCYJIbTAI[UMi, TEKYIIEro KOHTPOIS U
MIPOMEKYTOYHOM aTTECTALINH).

CrneuunanusupoBanHas Me0enb U obopynoBaHue.: YdyeOHas mebens Ha 30 mocagodHbIX
MecT (cTosoB 15mrT., ctyaseB 30 miT.), pabodyee MecTo mpenoaaBareis (cton lumr., ctyn lmr),
nocka menoBas 3x cekmuonHas lmr, Kommerorep Intel Pentium Dual CPU E2160 1,8 GHz
O3Y- 2 Gb, HDD-500Gb, DVD RV-ROM, KiaBuarypa, Msmb. OC  windows 7
MakcumanbHas. JIokanbHBINA CeTh ¢ BBIX0J0M B HTepHET. BuaeonpoekTop motonounsiii Epson
EB-S82, npoexkunonnsiii sxpan Clasic Solition 266x149, akyctuueckue Komonku Genius.

Mkadgsr nmns  xpaHeHuss y4eOHOM  JUTEpaTyphl, IUIAKTHYECKOIO MaTepuana,
JEMOHCTPALIMOHHBIE ITOCOOUS, 3JIEKTPOHHBIE TOCOOUS, CIIPABOYHUKH, CIIOBAPH.

3.2. UudopmanuonHoe odecriedenne 00yueHus
IMepeuenn PEeKOMEHTyeMBbIX y4eOHbIX W3aHUId, HNuTepHeT-pecypcos,
JTOMOJTHUTEIbHON JIUTEPATYPHI

Knuroodecne4yeHHOCTH
bubauorpaguyeckoe onucanue M3IaHus OcHoBHas/ Koa-Bo.
(aBTOp, 3arJ1aBHe, BU/I, MECTO U 0] M3IaAHHUS, |IONMOJHHUTEILHASI| 5K3.B |DJIEKTPOHHBIE
KOJI. CTP.) JuTeparypa ono.1. pecypchbl

XUMHUA: yIeOHUK hilas:| CpeIHETO - https://urait.ru/b
poQeCCHOHATBHOTO o0pa3oBaHus OcHoBHas code/513073
[O. A. Jlebene, 1. H. ®aneeB, A.M. I'ony0Oes, —
B. H. [IlanoBain ; 3 (e)i oO0men penaknuen
I'. H. ®anecena. 2-¢ u3n., mepepad. ¥ JOm. —
Mocksa : M3natensctBo FOpaiit, 2023. — 431 c.
AundunorernoBa, W.B. Xumusa: y4eOHHK W - https://urait.ru/b
NPaKTUKyM JJs CPeJHero MnpodeccHoHaIbHOTO OcHoBHas code/513807
ob6pazoBanus / . B. Audunorenona, A. B. babkos,
B. A. IlonikoB. — 2-¢ wu3A., WCOp. U JOIM. —
Mocksa : M3natensctBo FOpaiit, 2023. — 291 c.
Tynukun, E. 1. Xumusa. B 2 4. Yacts 1. Obmas u - https://urait.ru/b
HEOpraHWYeCKasl XUMHS: YYSOHUK ISl CPEIHEro OcHoBHast code/513730
npodeccunoHaIbHOTO o0Opa3oBaHus
E. U. TynukuH. — 2-¢ W3A., HCIOp. W JOI. —|
Mockga : MzgarensctBo FOpaiit, 2023. — 385 c.
Tynukun, E.W. Xwuwmwms. B 2 4. Yacte 2. - https://urait.ru/b
Opranuyeckas XUMHA : Y4eOHUK JJsI CpEIHEro OcHoBHas code/513731
PO EeCCHOHAIBHOTO o0OpazoBaHus
E. U. Tynukun. — 2-e Wu3M., HCIOp. ©U JOM. —
Mockga : M3garenscto FOpaiit, 2023. — 197 c.
Hukonbckuit, A. b. Xumus : yaeOHUK U IPAKTUKYM - https://urait.ru/b
I CpeJIHEro MpoQecCHOHATBHOTO 00pa30BaHUs OcHoBHas code/513537
A. b. Hukonbckuii, A.B. CyBopoB. — 2-¢ wu3f.,
mepepad. u gom. — MockBa: U3marenbcTBo
FOpaiit, 2023. — 507 c.
Pocun, M. B. Xumusa. YueOHUK ¥ 3aJaYHUK : IS - https://urait.ru/b
cpenHero  mpodeccroHanbHOro  obpazoBanus /| JlomonHUTENbHAS code/512022



https://urait.ru/bcode/513073
https://urait.ru/bcode/513073
https://urait.ru/bcode/513807
https://urait.ru/bcode/513807
https://urait.ru/bcode/513730
https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
https://urait.ru/bcode/513731
https://urait.ru/bcode/513537
https://urait.ru/bcode/513537
https://urait.ru/bcode/512022
https://urait.ru/bcode/512022

KnurooodoecneyeHHOCTD

Bbubanorpaguyeckoe onucanne U3IaAHUA OcnoBHas/ Kou1-Bo.
(aBTOp, 3ar/1aBHE, BUI, MECTO M I'OJl U3AHUS, |JONOJHHTEJbHASI| 3K3.B |DJIEKTPOHHbIE
KOJI. CTP.) Juareparypa 0uoJ1. pecypcnl

U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. —
Mocksa : M3natensctBo FOpaiit, 2023. — 420 c.

BaitnieB, O. C. Xumus. JlabopaTopHbIl MPaKTHKYM

Mpo¢eCCHOHAIBHOTO o0pazoBaHHs
0. C. 3aiiueB. — Mocksa : U3znarensctBo HOpalir,
2023. — 202 c.

1 COOpHUK 3aj1a4 . yueOHOoe mmocodue i cpeaHero| JlonoHuTeapHas

https://urait.ru/b
code/513541

ITepeuenn coBpeMeHHBIX podeccronanbubix 0a3 nanubix (CITB/I)

No HaunmenoBanue CIIB/]

Hayunas anekrponnas ouoimoreka eELIBRARRY - www.elibrary.ru

1
2 Hayunas snexkrponnas oubnuorexka KudepJlennHka - www.cyberleninka.ru

[Tepeuens nHpopManoHHbIX cripaBoyHbIX cucteM (MCC)

Ne [Hapmenosanue UCC

1 CripaBouHasi npaBoBast cuctema Koncynprantllmroc www.consultant.ru

2 |DnextponHas 6ubmanoreynas cucrema ObC FOPAUT - www.urait.ru

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JUCIUIIJIMHBI

KOHTpOJIL H OHEHKa pE3YJIbTaTOB OCBOCHUMA

JAUCHUIIIMHBL  OCYHICCTBIISICTCA

MpernoiaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUUYECKUX 3aHATHH U JIaDOpaTOPHBIX padoT,
TECTUPOBAHUS, & TAaK)KE BBHIMIOJHEHHS OOYUYAIOUTUMUCS WHANBUAYAIbHBIX 33JaHUN, MPOEKTOB,

HUCCJIETOBAHUM.

PesynbTaTnl 00yyeHus
(ocBOEHHbIE YMEHHUS1, YCBOCHHbIE 3HAHMA)

®opMbI 1 METOABI KOHTPOJISI U
OIleHKH Pe3yJbTATOB 00y4eHH sl

YMmennst

V-1. BeIBIATE XapakTepHbIE NMPU3HAKK M B3aHMOCBS3b
U3YYEHHBIX  TIOHATHH, MPUMEHATH COOTBETCTBYIOIIKE
NOHATUSA  TIPU  ONMCAaHWUU  CTPOCHUS U CBOMCTB
HEOPraHWYeCKUX U  OpPraHUYECKUX BELIECTB U  UX
IIPEBPAILCHNI; BBISBIIATH B3AMMOCBSI3b XUMUYECKNX 3HAHUI

C ITOHATHUAMU )51 npeACTaBICHUSIMU APyrux
C€CTCCTBCHHOHAYYHBIX IMPEIMETOB
V-2. Hcnons3oBaTh HaMMCHOBAaHUWA XUMHNYCCKHUX

COCMHEHUN MEXKIYHAPOJHOTO COK3a TEOPETHYECKOU U
MPUKIATHON XUMHUHM U TPUBUAIIbHBIE Ha3BAaHUS BAKHEUIITUX
BEIIECTB  (PTWIEH,  aleTWIeH, TJulepuH, (eHon,
dbopManbaerua, yKCycHas KHCIOTa, TJIMIWH, yTrapHBIN Tas,
VIJIGKUCIIBIA Ta3, aMMHUaK, TalieHass W3BECTb, HETalleHas
U3BECTh, MMUThEBASI COJIa U JPYTUX), COCTABIATH (OPMYIIBI
HGOpFaHI/I'-IeCKHX nu OpFaHI/IquKHX BCIICCTB, ypaBHeHI/ISI
XUMHYECKHUX PEAKIH, 00BSCHSATh MX CMBICI; TOATBEPKIATh

co0ecel0BaHKE, TECT, IPAKTHYECKHE
paboTHI.

19



https://urait.ru/bcode/513541
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XapaKTEepHBIE XUMHYECKHE CBOMCTBa BELICCTB
COOTBETCTBYIOIIMMHU  DKCHEPUMEHTAMU M 3alHCIMH
YpaBHEHUN XMMHUUYECKUX PEaKIUi

V-3.  VYcraHaBnuBaTh  NPUHAIIEKHOCTh  M3YUYEHHBIX
HEOPraHWYECKUX U OpPraHMYEeCKHUX BELICCTB K
ONpEENIEHHbIM  KjlaccaM MW TpylnaM  COEIUHEHUH,
XapaKTEepU30BaTh UX COCTAB U BaKHEHIINE CBOMCTBA

V-4. Ornpenenarpb BUJIbI XUMHUYECKUX CBsI3€Ei
(KoBaJIeHTHas1, HOHHAs, METAJNINYECKasi, BOJOPOIHAs), THUIIBI
KPUCTANTMYECKUX PELIETOK BEIIECTB; KIacCHU(PUIUPOBATH
XUMHUYECKHE PEAKIIUN

V-5. TIpoBoaUTh pacyeThl M0 XUMUYECKUM (opMysiaM U
YPaBHEHHSAM XHMHYECKUX PEaKIMi C HCIOIb30BAHUEM
(¢u3MUeCKUX BEIMYHMH, XapaKTEePU3YIOIIMX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMabHbIE
yCIIOBUSI) Ta30B, KOJIMYECTBA BEILECTBA; MCIOJIb30BaTh
CUCTEMHbIE XMMHUUYECKNE 3HAHUA Ul NIPUHATHS PELICHUN B
KOHKPETHBIX  JKM3HEHHBIX CHUTyallUsIX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM

V-6. IlnanupoBaTb ¥  BBIIOJHATH  XMUMHYECKUU
OKCIEPUMEHT (KAueCTBEHHbIE pEaKlMU Ha KATUOHBI H
aHUOHBI,  (YHKIMOHANbHbIE  TIPYIIbl  OPraHUYECKUX
COCIMHEHUN JeHarypauus O€JIKOB IIpU HarpeBaHHH,
[[BETHbIC pEaKIUH OEJIKOB; MPOBOIUTH PEAKIMU HOHHOTO
oOMeHa, OIpenensTh Cpeay BOJHBIX pPacTBOPOB, peLIaTh
JKCIIEPUMEHTAJIbHBIE 3a/1a41 Ha pacro3HaBaHHe
HEOPraHMYeCKUX U  OpPraHMYeCKHWX  BEIIECTB) B
COOTBETCTBUHM C IPAaBUJIAMM TEXHHKH O€30HMACHOCTH MpHU
oOpaiteHun c BEIIECTBAMU u 71a00pPaTOPHBIM
000pyI0BaHUEM; MPEACTABIATh PE3YJIbTaThl XUMHUYECKOIO
JKCIIEPUMEHTA B dbopme 3anucu ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIMHA U (HOPMYIMPOBATH BHIBOJBI Ha
OCHOBE 3THUX PE3YyJIbTATOB

V-7.  AHanu3upoBaTh  XUMHUYECKYI0  HH(OpMAIHIO,
MOJIyYa€MYI0 M3 Pa3HBIX HCTOYHUKOB (CPEICTB MAacCOBOM
uHpopManuy, cetb IHTEepHEeT U Apyrue)

V-8. CobnronaTh npaBuja 9KOJIOTUYECKU
1es1ecoo0pa3HOro  MOBEIEHUS B OBITY U TPYAOBOM
JESTEIbHOCTH B II€JIIX COXPAaHEHHUS CBOETO 370POBbS U
OKpYXKarolled NPUPOAHON CpEIbl; YYUTHIBATh OIACHOCTD
BO3JCHCTBUSI HAa JKUBbIE OpPraHU3MbI  OIPENEIECHHBIX
BEUIECTB, IIOHMMAas CMBICI IIOKa3aTessd IpeAeibHON
JIOTTYCTUMON KOHIIEHTpAluU

¥-9. Branere OCHOBHBIMHM METO/IaMH HAay4YHOTO ITO3HAHUS
BEIIECTB W  XUMUYECKMX  SIBIICHUM  (HAOJIOJCHHE,
U3MEpEeHue, OKCIEPUMEHT, MOJCIUPOBAaHKE); BIAJCTh
CHUCTEMOM 3HAHWI O METOJaX HAYYHOT'O MO3HAHUs SBJICHUI
IPUPOJBI, HCIONBb3YEMBIX B €CTECTBEHHBIX HayKax M
YMEHUSIMU MPUMEHSITh 3TH 3HAHUA npu
DKCIEPUMEHTAJIbHOM MCCIEAOBAHUM BEIIECTB M JUIA
OOBSICHEHUS XMMHUYECKUX SBJICHUH, HMEIOLIUX MECTO B
IPUPOJIE TPAKTUYECKOM JESITEIbHOCTH YEJNOBEKA M B
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IIOBCEIHEBHOM KU3HU.

3Hanus

3-1. Brnagerp cuctemMol XMMHUYECKUX 3HAHHUW, KOTOpas | coOeceloBaHUE, TECT, MPAKTUYCCKUE

BKJIIOYAET: OCHOBOIIOJIATAIOLIME TOHATHS (XUMHMYECKHH | paboThI.
DJIEMEHT, aToOM, 3JCKTPOHHAas 00oJiouka atoma, s-, p-, d-
JJIEKTPOHHBIE  OpOMTaIM  aTOMOB, HOH,  MOJIEKYJIa,
BAJICHTHOCTb, AJIEKTPOOTPHULIATEILHOCTD, CTETEeHb
OKHCIICHMsI, XMMHUYECKas CBA3b, MOJIb, MOJISIpHas Macca,
MOJISIPHBIA 00bEM, YIIIEpOJHBIN CKeleT, (PyHKIHMOHAIbHAS
rpymnmna, pajaukai, HU30MepHs, U30Mepbl, I'OMOJOTHYECKUI
psn, TOMOJIOTH, YIJIEBOJIOPO/IbI, KHCIIOpOJI- u
a30Tco/epKalllie COEAMHEHUs, OUOJOTMYECKU aKTHUBHBIE
BellecTBa (YIJIEBOJIbI, KUPHI, OCJIKH), MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS,
KPUCTANIMYECKAsl PEIIeTKa, THUIbI XWMHYECKHUX pPeaKIuit

(OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE, 9K30- u
SHJIOTEPMHYECKHE, PEaKIUd HOHHOTO OOMEeHa), pPacTBop,
JIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, ANEKTPOIUTUYECKAS

JUCCOLMAIUS, OKHCIUTENb, BOCCTAaHOBHUTENb, CKOPOCTb
XUMHUYECKON peaklMy, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHs] XMMHUYECKOTO CTPOEHHSI OpPraHUYECKUX
BemiectB  A.M.byriepoBa, Teopusi 3IEKTPOIUTUYECKOM
nucconmanuu, Ilepmognueckuit 3axkoH J[.M.Menneneesa,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMUU.

3-2. CdopMupoBarh MpPEICTABICHUS: O XHUMHUYECKOM
COCTaBJISIIOLIECH €CTECTBEHHOHAYYHOU KapTUHBI MHpA, POJIU
XUMHUHM B TO3HAHUU SBIEHUN MPHUPOABI, B (popMHUpOBAHUHN
MBIIUICHUSI ¥ KYJAbTYPHl JHYHOCTH, €€ (PYHKIMOHAIHHOMN
IPaMOTHOCTH, HEOOXOAUMOW JJsl peleHHs] MPaKTUYECKUX
3a7lad ¥ DKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJIHOM cperie.

5. OCOBEHHOCTH OCBOEHMUSA JUCIUAIIJIMHBI 1JIs1 UHBAJIUJIOB U JINL C
OI'PAHUYEHHBIMH BO3MOKHOCTAMHU 310POBbA

OOyuenne 0OydyaroOIIMXCsl ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMH 370POBBSI NPH HATUYUH
3asBJICHHUS  OCYILECTBISIETCS Ha OCHOBE aJanNTHPOBAaHHOW pabouell mporpaMMmbsl ¢
UCTOJIb30BAaHUEM  CHEIMAJIbHBIX METOJO0B OOy4eHHUS M JAUJAKTHYECKHUX MaTepHasos,
COCTaBJIEHHBIX C YYETOM OCOOEHHOCTEH NCUXO(U3UYECKOTO pa3BUTUSA, WHIMBUIYaTbHBIX
BO3MOXHOCTEH U COCTOSHUS 3/10pOBbS TAKUX 00ydarouuxcs (00yyaromerocs).

B mensx ocBoeHWst y4eOHOH mporpamMMbl AMCHUIUIMHBI WHBAIHIAMH M JIAIAMH C
OTpaHUYEHHBIMU BO3MOXKHOCTAMH 3710poBbs Kotek obecnieunBaer:

— Uil MHBAJIMJOB M JIMII C OrPAaHUYEHHBIMH BO3MOXXHOCTSMHU 3JI0POBbSI IO 3PEHUIO:
pasMeleHre B JIOCTYNHBIX JJIs1  OOy4aromMXCsl, SBJSIIOIIMXCSA — CHEMBIMH WM
CJIa0OBUIAIIMMH, MECTaX W B aJalTUPOBAHHON ¢opMme clpaBOYHON HHOpMAIUU O
pacriucaHMM  y4yeOHBIX  3aHATHH;  NPHUCYTCTBUE  ACCHUCTEHTA,  OKa3bIBAIOLIETO
oOydaronieMycsi HEOOXOJMMYI0 IIOMOIb; BBINYCK aJbTEPHATHBHBIX  (OpPMATOB
METOJMYECKUX MaTepUasoB (KPYMHbIN WPUPT UK ayArnodaiisl);
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-~ s VHBAIWAOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbSI IO CIYXY:
HaJUIe)KAIIMMH 3BYKOBBIMH CPEICTBAMHU BOCIIPOU3BEACHUE HHPOPMAIIHH;

- JUIi MHBAIMAOB M JIMI C OrPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3[0POBBS, HMECIOIIHX
HapyIICHHUs] OMOPHO-IBUTAaTEIBHOTO almapaTa: BO3MOXHOCTb OECIPEIsTCTBEHHOTO
J0CTyna OOydJarouuxcsi B ydeOHble IOMEHICHHS M Jpyrue IMOMEUIeHHs y4eOHOro
KOpITyca, a TaKKe NpeObIBaHNUE B YKa3aHHBIX OMCIICHHSX.

OO6pazoBanue 00YJarOIIUXCS ¢ OTPAHUICHHBIMU BO3MOXKHOCTSIMH 3JI0POBbSI MOXKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOyYaIOIIUMUCS, TaK U B OTAEIbHBIX IPYIIaxX UIH B
OTAEJBHBIX OpraHu3alusX.
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