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1. MACIIOPT ITPOT'PAMMBI YYEFHOM JTUCIIUILIAHBI

1.1. O6saacTh NpuMeHEHUsI MPOrPaMMBbI

[Iporpamma y4eOHOW AMCUUIUIMHBI SIBISAETCS YacTblO OCHOBHOW MpodeccCHOHAIbHOM
obpazoBarenbHol Tporpammbl B cooTBeTcTBHH ¢ PI'OC mo cnemmansroctu CIIO 09.02.08
WHTemeKkTyaabHble HHTETPUPOBAHHBIE CHCTEMBI.

1.2. Mecto yueOHO JUCUMIIIUHBI B CTPYKTYype OCHOBHOM
npogdeccuoHaJIbLHOH 00pa3oBaTeIbLHON MPOrPaMMbI:

Vyebnas uctuiumHa «XUMUS» SABIAETCI 00SA3aTelbHONM IUCLUIUIAHONM IIUKIA
«O0meobpazoBarenabHas MOATOTOBKA», MPOTrPAMMbl MMOATOTOBKH CIIEIUAINCTOB CPEIHErO 3BEHA
B coorBerctBu ¢ @DPI'OC CIIO no cnemuansHoct 09.02.08 HMHTemnekTyaabHble
WHTETPUPOBAHHBIE CUCTEMBI.

1.3.lesim m 3axauMm JUCHUILIMHBI — TPeO0OBaHHMSA K PpPe3yJbTaTaM OCBOCHUS
AUCHUIIMHBI:

Henp mucturuimnael  «Xumus»: (GOPMUPOBAHHE Yy CTYACHTOB IMPEACTaBICHHUS O
XUMHUYECKON COCTaBISIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa KaK OCHOBBI IPHUHSTHUS
pElIEHUI B JKMU3HEHHBIX M IPOU3BOACTBEHHBIX CHUTYalUsSIX, OTBETCTBEHHOTO IIOBEICHUS B
IIPUPOJHOM cpene.

3anayu AUCIUIUIMHBL:

1) chpopmupoBaTh NOHUMaHUE 3aKOHOMEPHOCTEN MPOTEKaHUSI XUMHUUECKUX MPOLIECCOB U
ABJICHUM B OKpYXarollel cpene, LEJOCTHOW HaydHOW KapTUHbBl MHpPA, B3aUMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYJbI HEOPraHMYECKHX U OPraHUYEeCKUX BEIIECTB,
YPaBHEHUS XUMHUYECKUX PEAKLHH, OOBACHATH HMX CMBICI, HHTEPIPETUPOBATH PE3YJbTAThI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEACHHS MPOCTEUIINX XUMHUUYECKUX IKCIEPUMEHTATbHbBIX
UCCIIEIOBAaHUM € COOMIOZICHHEM TMpaBWwil 0€30macHOro oOpallleHus ¢ BeIleCTBaMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHUS UCHOJIb30BATH HH(POPMALIMIO XUMHUUECKOTO XapaKTepa U3 pa3InyHbIX
HCTOYHUKOB;

5) cdopmupoBaTh yMEHHUS IPOrHO3UPOBATH MOCIEJICTBUS CBOEH JEATEIBHOCTH U
XUMHUYECKHUX MPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh MOHMMAaHUE 3HAYUMOCTH JOCTH)KEHHM XMMHUYECKOHM HayKu U
TEXHOJIOTHH JIJIs1 Pa3BUTHSI COIMATLHOM M MPOU3BOJICTBEHHOU cep.

Ocoboe 3HaueHue UCUUIUIMHA UMeeT NpH GpopmupoBanuu u pazsutuu OK:
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MeTaHpeZlMETHbIe U JUYHOCTHbIC

IIpenmeTHbie

OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
npoheCCHOHATLHON
JEeSATEIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yactu Tpyn0BOro BOCHUTAHHUS:

- TOTOBHOCTb K Tpydy, OCO3HaHUE IEHHOCTH
MacTepcTBa, TPYy10Jio0ue;

- TOTOBHOCTh K  AaKTUBHOM  JI€ATEJILHOCTH
TEXHOJIOTMYECKON U COLMaIbHON HAIpPaBIEHHOCTH,

CHOCOOHOCTh MHUIMHPOBATH, IUIAHUPOBATH |
CaMOCTOSTENIFHO BBIIOIHATH TAKYyIO AEATEIBHOCTD;
- HHTEpEC K pa3IU4HbIM chepam
npodeccHoHaIbHON AEATEIHHOCTH,

OBnanenue YHHUBEpCATbHBIMU y4eOHBIMH
II03HABATEIbHBIMU JICHCTBUSIMU:

a) 0a30BbIE JOTHUECKUE JICHCTBHSA:

- CaMOCTOSTENILHO bopMyIHpoBaTH u
aKTyaJU3UpOBaTh MpPOOJIEMy, paccMaTpUBaTh ee
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTB CYIIIGCTBCHHblf/'I HpI/ISHaK NN
OCHOBaHHUsSl [UIsl CpaBHEHHS, KiIacCUDUKAIMH W
00001IeHMS,

- ONpeneNsTh LeTH JIeATeIbHOCTH,
napaMeprl 158 KpI/ITepI/II/I UX OJOCTUKCHU,
- BBIBJISITH 3aKOHOMEPHOCTH U TPOTHUBOPEYUS B
paccMaTpuBaeMBbIX SIBIICHUSAX;

- BHOCUTb KOPPEKTUBHI B JIEATEIHHOCTh, OI[CHUBATH
COOTBETCTBUE pPE3YJIbTATOB IEJSAM, OIICHHBAThH
PHUCKH TIOCTIEICTBUI JeSTENLHOCTH;

- paSBI/IBaTI) eraTI/IBHOC MBIIIJICHUC HpI/I peIHeHI/II/I
YKU3HEHHBIX TIPo0IieM

0) 0a30BEIC HCCIIENOBATENLCKUE NEHCTBUS:

- BJIaJIETh HaBBIKAMU Y4eOHO-HCCIIeI0BATEIbCKON U
HpOGKTHOﬁ JCATCIIbHOCTH, HaBbIKaMU pazpemeHI/Iﬂ

3aJaBaTb

- BJIQACTh CHUCTEMOM XMMHUYECKMX 3HaHMM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraloIIfe TMOHATUS (XMMUYECKUH
9JIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aroma, s-, p-, d-
JNIEKTPOHHBIE OpOWTANIM  aTOMOB, HOH, MOJIEKYIIa,
BaJICHTHOCTD, 3JIEKTPOOTPHULIATEIIBHOCTb, CTEIICHb
OKHCJICHUS, XUMUYECKAsI CBS3b, MOJb, MOJIIPHAs Macca,
MOJISIpHBIA 00BEM, YIIIEPOIHBIN CKeNeT, (YHKIIMOHATbHAS
rpymnna, pagydkan, U30MEPHUsi, U30MEpPbI, TOMOJIOTHYECKUI
pan, TOMOJIOTH, YIJI€BOAOPO/IbI, KHUCJIOPOI- n
a30TCO/ICpIKAIINE COCIUHECHHS, OMOJOTUYECKH aKTHUBHBIC
BellecTBa (YraeBOIbl, JKUPBI, OCIIKH ), MOHOMED, ITOJIHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHECHUS,
KPUCTAJUIMYECKAs PEIIETKA, TUIbl XUMUYECKUX pPEaKIUi
(OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIE, 3K30-U
SHAOTEPMHUUYECKUE, PEaKIIUd MOHHOTO OOMeHa), pacTBOD,
BJIEKTPOJUTHI,  HEANEKTPOJMUTHI,  AJIEKTPOJIUTHYECKAs
Jccouranus, OKHUCIMUTENb, BOCCTAHOBUTENb, CKOPOCTHb
XUMHYECKON PEaKIMU, XUMHUYECKOEe PAaBHOBECUE), TEOPUHU
U 3aKOHBI (TEOPHUSI XUMUYECKOTO CTPOCHHSI OPTaHHYECKHUX
Bemects A.M. byrmiiepoBa, Teopus 3IEKTPOJUTHYECKON
auccoumranuu, nepuoandeckuii 3akon .M. Menneneesa,

3aKOH COXpaHEHHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH  A3BIK  XMMHH,  (PAKTOIOTHYECKHE
CBEIECHMSI O CBOMCTBaxX, COCTaBe, MOJIYYEHUH U
6e30macHOM HCII0JIb30BAHUU BaXHEUIIINX

HCOPraHNM4YCCKUX W OPraHNYCCKHUX BCIICCTB B 6LITy n
HpaKTH‘{CCKOﬁ JACATCIIBHOCTH YCJIOBCKA,

- YMETB BBIABJIATE XapPAaKTCPHBIC ITPU3HAKH U B3aUMOCBA3b
HU3YUYCHHBIX HOHSITI/II>'I, NPpUMCHATL COOTBCTCTBYIOIIIHUC
IIOHATHUA pu OIIMCaHUH CTPOCHUA u CBOICTB
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npo0Jem;

- BBIABJISATH TNPUYUHHO-CIICJCTBCHHBIC CBSI3U W
aKTyaJIM3UpOBaTh 3aJady, BBIIBUTATh THIIOTE3Y €€
pelieHus, HAXOUTh apTyMEHTHI LIS
JIOKa3aTejIbCTBA CBOUX YTBEPXKICHUMW, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAJIM3MPOBATH TOJYYCHHBIC B XOJE PEUICHHS
3a/1a4il PEe3yNIbTAThl, KPUTHUYCCKH OICHUBATh HX
JIOCTOBEPHOCTh, TPOTHO3UPOBAaTh HW3MCHEHHE B
HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCUTH 3HAHHUS B MO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEICATCIIEHOCTH;

- yMeThb HWHTETPUPOBATh 3HAHUSA W3 PasHbIX
MPEIMETHBIX 00IacTel;
- BBUIBWraTh  HOBBIE  HWJCH,  IpeIyiarathb

OPHUTMHAJIBHBIE MOIXO0/IbI U PELICHUS;
- CIOCOOHOCTH MX UCIIOJIb30BaHUS B
ITO3HABATEJIBHON U COLMAIBHOW MPAKTHKE

IIpenmeTHbie
HEOPraHUYECKUX U OpPraHUYECKUX BELIECTB U HUX
MPEBPALLECHUM; BBIBISITh B3aUMOCBSI3b XUMHUYECKHUX

3HAHUW C TOHATHSMU U TPEICTABICHUSAMH JIPYTHX
CCTCCTBCHHOHAYYHLIX IPCAMCTOB,

- yMETb WHCIOJIb30BaThb HAWMEHOBAHMSI XUMHUYECKHUX
COCAMHEHUN MEXIYHAPOJIHOIO0 COK3a TEOPETUYECKON M

NPUKJIQHOM  XMMHMM W TpPUBUAJIbHbIC  Ha3BaHUS
BOKHEUIUX BEIIECTB (STUJICH, AaleTUJICH, TJULEPHUH,
¢denon, dopManbaerua, YKCyCHas KHCIOTa, TJIMLHH,

yTapHbIi ra3, yriaeKuciblii ra3, aMMHaK, raiieHas U3BecCTb,
HeramieHass M3BeCTh, MHUTbhEBas coda ©  JIPYTHX),
COCTaBJIATh (OPMYJIbI HEOPTaHUYECKUX U OPraHUYECKHUX
BEIIECTB, YPABHEHMSI XMMHUYECKUX PpEaKUUl, OOBSCHATH
UX CMBIC; HOATBEPKIATh XAPAKTEPHbIE XMMHYECKHE
CBOMCTBA BELIECTB COOTBETCTBYIOILUMU JKCIIEPUMEHTAMU
Y 3aIMCSIMU YPAaBHEHUN XUMUYECKUX PEaKIIUil;

- yYMEThb YCTaHAaBJIMBATh IPUHAIJIEKHOCTh H3YYEHHBIX
HEOPraHWYECKMX W OPraHMYeCKMX  BEIIECTB K
ONPEACIIEHHBIM KJIacCaM UM TpynmnaM COEAWHEHUH,
XapakTepU30BaTh MX COCTaB W BAKHEHIIME CBOKWCTBA;
ONpEACIATh BUIBl XMUMHMUYECKHUX CBs3el (KOBaJIEHTHa,
HMOHHas, MeTaJuInJecKas, BOJIOPOJIHAS), THIIBI
KPUCTAJUIMYECKUX PEIIETOK BELECTB; KIacCu(UIMpOBaTh
XUMUYECKHE PEAKIINH;

- chopMHpOBaTh TPEACTABICHUS: O XUMHUYECKOU
COCTABJISIFOLIEH E€CTECTBEHHOHAy4YHOW KapTHHBI MHpA,
ponuM XUMHM B T[IO3HAHUM SBIICHWM NIPUPOIBI, B
(hOpMUPOBAaHUM MBILIUICHUS U KYJIbTYPbl JIMYHOCTH, €€
(YHKIIMOHATBHOM  TPaMOTHOCTH, HEOOXOAMMOHM  Juis
penieHusT  MPaKTHMYECKUMX  33aJa4 M DKOJIOTMYECKHU
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00OCHOBAaHHOIO OTHOLIEHHMS K CBOEMY 3JI0pOBbIO U
MIPUPOIHOM CPEE;

- YMETb IIPOBOJUTH PACYEThl 10 XUMHUECKUM (OpMysiaM
U YpPaBHEHMSIM XMMMUYECKUX PEAKIMI C HCIOJIb30BaHUEM
(Gu3NYeCKUX BEJINYMH, XapPaKTEPU3YIOLIUX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMalbHbIE
yCIIOBHSA) TIa30B, KOJIMYECTBA BEILIECTBA; MHCIOJIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJIS NPUHATUS PELIeHUI
B KOHKDETHBIX JXM3HEHHBIX CHUTYyallUsiX, CBSA3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHEM

OK 02. Mcnonb3oBaTh
COBpEMEHHBIC CPEJICTBA TTOKCKA,
aHallM3a U UHTEepIIpeTalun
uHpOpMaLUU 1
nH(OPMALIMOHHBIE TEXHOIOTUU
JUTS BRITIOJTHEHUS 33124
npodeccnoHanbHOM
JeSATEIILHOCTH

B o6nacTu IeHHOCTH Hay4YHOTO MMO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MHPOBO33pPEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd U OOIIECTBEHHOW IPAKTUKH,
OCHOBAHHOT'O Ha Juanore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MecTa B
MOJUKYJIBTYPHOM MUPE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM M UYUTATEIBCKOU
KYyJbTYpbl KaK CpPEACTBA B3aUMOIECHUCTBUS MEXIY
JIOIbMU Y MMO3HAHUS MUDA;

- OCO3HAaHME IEHHOCTH HAy4YHOW JEATEIBbHOCTH,

FOTOBHOCTb ~ OCYLIECTBJISATH  HPOEKTHYIO U
HCCIIEIOBATEIBCKYIO JESITEIbHOCTD
WHAWBUAYAJIbHO U B TPYIIIIE;

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

MTO3HABATEIIbHBIMU JICHCTBUSIMU:

B) pabora ¢ nH(popMaIHei:

- BJIaJIETh HABbIKAMH MOJy4eHUs HWH(OpPMALUU U3
HUCTOYHMKOB pPa3HbIX THUIIOB, CaMOCTOSTEJIBHO
OCYILIECTBIIAITh TIOUCK, aHAJIN3, CUCTEMATH3ALMUI0 U

- yMeThb IUIAHUPOBAaTh M BBINOJHATH XHUMHUYECKUI
SKCIEPUMEHT (IIPEBPAILICHHS] OPTaHUYECKHUX BEIIECTB MPHU
HarpeBaHUM, I[IOJIy4eHHWE OTUJIEHA U U3YYEHUE €ro
CBOMCTB, KAueCTBEHHBIC pPEAKIUM HA  aJbICTUJIBI,
Kpaxmall, YKCYCHYIO KHUCTIOTY; JeHaTypalus OelKOB MpHU
HarpeBaHWH, IIBETHBIE pEaKIMH OEJIKOB; IPOBOIUTH
peakIuu HMOHHOTO OOMEHa, OMpPEeNeNsTh Cpely BOJIHBIX
pacTBOpPOB, KA4YECTBEHHBIE peakluu Ha Cyiabdar-,
KapOoOHAT- M XJIOPUI-aHHOHBI, HA KaTHOH aMMOHWS;
pemarb  SKCIEpPUMEHTAIbHBIE  33aJadyd MO  TeMaMm
"Meramiel" u  "Hemeramnel") B COOTBETCTBUH €
MpaBUJiaMyd TEXHUKHA O€30MacHOCTH TPHU OOpalleHuH ¢
BelIeCTBAMM W JAOOpaTOpHBIM  00OpPYIOBaHUEM;
MPEACTABIATH PE3yIbTaThl XUMUUYECKOTO IKCIIEPUMEHTA B
(dbopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX PEaKIUN U
(hopmMynupOBaTh BHIBOJIBI HA OCHOBE dTHUX PE3YyJIbTATOB;

- yMeTh aHaJU3UPOBaTh XUMHUYECKYI0 HH(OpPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX UCTOYHHUKOB (CPEICTB MAaCCOBOM
nHpopmanuu, cetb UHTEpHET U ApyTrue);

- BJAQJIETh OCHOBHBIMH METOJAaMHU HAy4YHOTO TTO3HAHUS
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UHTEPIIPETANN0 HHOOPMAIIUK PA3THYHBIX BHIOB H
¢dbopM TpeICTaBICHNUS;

- co3/laBaTh TEKCThl B Pa3IUuHBIX (opmarax ¢
y4eTOM Ha3HauYeHUs WHPOpMAIMM U LEJIEBOM

ayIuTOpUHU, BBIOMpas  ONTUMaIbHYIO  (GopMy
MIPE/ICTABJICHUS U BU3YAITU3AlINN;
- OIICHHBAaThb JOCTOBEPHOCTh, JIETMTUMHOCTb

uHPOpMaLlUK, €€ COOTBETCTBHE
MOpaJIbHO-ITUYECKUM HOpMaM;
- HCIOJIb30BAaTh CPEACTBA HMH(POPMAIIMOHHBIX U

IMpaBOBbBIM U

KOMMYHHUKAIIUOHHBIX ~TEXHOJOTHMH B  pELICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX "
OpraHM3allMOHHBIX  3aJa4 ¢  COOJI0JeHHEM
TpeOOBaHUN IPrOHOMHUKH, TEXHUKU OE30MaCHOCTH,
TUTUEHBI, pecypcocOepexeHHs, TMpaBOBBIX U
THYECKHX  HOPM, HOPM  HWH(POPMAITMOHHOMN
0e30IMacHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopManuu, UH(HOpMAIIMOHHOH 0€301MacHOCTH
JMYHOCTH,

BEIIECTB M  XUMHUYECKMX sABJICHMH (HaOmoneHue,
HU3MEpPEHUE, SKCIIEPUMEHT, MOJIETITUPOBAHUE);

- YMETb IIPOBOJUTH PACYEThl 10 XUMHUECKUM (OpMysiaM
U YpPaBHEHMSIM XMMMUYECKUX PEAKIMI C HCIOJIb30BaHUEM
(Gu3NYeCKUX BEJIMYMH, XapaKTEpU3YIOIIUX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMalbHbIE
yCIOBHSA) TIa30B, KOJIMYECTBA BELIECTBA; HCIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJIS NPUHATUS PELIeHUI
B KOHKDETHBIX JXM3HEHHBIX CHUTYyallUsiX, CBSA3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM

OK 04. 3¢ pexTrBHO
B3alMO/ICIICTBOBATH U pabOTaTh B
KOJUIEKTUBE U KOMaH/E

- TOTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOATEIIbHOCTH U CAMOOIIPEIETICHHUIO;
-OBJIaJICHUE HaBBIKAMHU y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM W  COUHMAIBHOMN
JeITeILHOCTH,

OByaieHue YHUBEPCATbHBIMA KOMMYHHKATHBHBIMU
JCUCTBUSIMU:

- YMETb IUIAHUPOBATb U BBINOJHATH XUMHUYECKHUMI
SKCTIEPUMEHT (TIPEBPAILICHHS] OPTAaHUYECKHUX BEIIECTB MPHU
HArpeBaHUM, I[IOJYYECHUE OTUJIEHA U U3YYEHUE €ro
CBOWCTB, KAQUECTBEHHBIE pEAKIMU HA  AJIbJCTHJbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypaius OeIKoB Mpu
HarpeBaHWH, IIBETHBIC pEaKIMH OEJIKOB; IPOBOJIUTH
peakuuu HOHHOTO OOMEHa, OMpenesTh CPeay BOJIHBIX

0) coBMECTHasl 1€ATEIIbHOCTB! pacTBOpOB, KaueCTBEHHbIE peakUuu Ha Ccyibdart-,
- TIOHUMaTh M UCIOJB30BaTh MpPEUMYIIECTBA | KApOOHAT- M XJIOPUA-aHHOHBI, HAa KAaTHOH aMMOHMS;
KOMaHJAHOW M MHJIMBUyaJIbHOU paboThI; pelmarb  SKCHepUMEHTAJbHbIE  3aJaud 10  TeMaM




Kox n HaumeHnoBanue
¢opmMupyeMbIX KOMIIETEHUHI

[Inanupyemble pe3y/bTaThl 0CBOCHHS THCIUIIUHBI

MeTaHpeZlMETHbIe U JUYHOCTHbIC

IIpenmeTHbie

- NPUHUMATh UEJIU COBMECTHOH J1eATENbHOCTH,
OpraHU30BBIBaTh U KOOPAMHUPOBATH ACHCTBUSA IO
ee JOCTH)KEHMIO: COCTaBJSTh IUIaH JIEWCTBUH,
pacnpenensaTh poJid ¢ y4eTOM MHEHUM YYaCTHUKOB
00CyXJaTh pe3yIbTaTbl COBMECTHOM paboThI;

- KOOpJUHHUPOBaTb M BBIIOJHATH paboTy B
YCIIOBHSX pealbHOro, BUPTYaJIbHOT'O u
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHS;

- OCYILECTBJIATb IO3UTHUBHOE CTPAaTErU4YeCKOE

MOBEJICHUE B PA3JIMYHBIX CHUTYalUAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM
OBnajieHue  YHUBEPCAJIBHBIMU  PETYISTUBHBIMU
NENCTBUSIMU:

I') IPUHATHE Ce0s U APYTUX JIOJICH:

- IPUHUMATh MOTUBBI U apPIrYMEHTHI APYTHUX JHOJACH
MIPU aHAJIM3E PE3YJIbTATOB JEATEIbHOCTH;

- MpU3HaBaTh CBOE MPABO M MPaBO APYIHX JHOJAEH
Ha OIIMOKMU;

- pa3BUBATh CIIOCOOHOCTH TOHUMAThH MUD C
MIO3UIIMH JIPYTOT0 YETIOBEKa,

"Meramute" u  "Hemetamnel') B COOTBETCTBUH €
MpaBWIAMUA TEXHUKH O€30MaCHOCTH TpU OOpaIEHUU C
BellecTBAMM U JaOOpaTOpHBIM  O0OpYIOBaHUEM;
MPEACTABIATh PE3yIbTAaThl XUMUYECKOTO IKCIIEPUMEHTA B
(dbopMe 3anucu ypaBHEHUN COOTBETCTBYIOLIUX pEaKUUN U
(hopMyJIIpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB

OK 07. CopnelicTBOBaTh
COXPaHEHUIO OKPYKAOLIEH
Cpenbl, pecypcocOepekeHuIo,
MIPUMEHSTH 3HaHUSI 00
WU3MEHEHUH KJIMMAaTa, PUHIHIIBI
OepeKIIMBOTO MPOU3BOCTBA,

3¢ (HeKTHBHO AeCTBOBATH B
YpEe3BBIYAHBIX CUTYAIHSIX

B o6mnacTu 5K010rn4eckoro BOCHUTAHUSA:

- c(OPMUPOBAHHOCTb JKOJOTUYECKON KYJIbTYpHI,
MIOHMMAHUE BIIUSHUSA COLMAIBHO-DKOHOMHYECKHUX
IIPOLIECCOB ~ HA  COCTOSIHUE  NPUPOJHOM U
COLMAIIBHOM  cpelbl, OCO3HaHHE TIJI00ATBHOTO
XapakTepa dKOJIOTUYECKUX MPOOIIeM;

- IUIAHUPOBAHHWE U OCYILIECTBICHHUE JEHCTBUU B
OKpYKaloIlllel cpelle Ha OCHOBE 3HAHUS LeJel
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUYECTBA;

AKTHUBHOE HENPUATHE AEHUCTBUN, NPUHOCAIINX BPE]

- chopmupoBaTh MpEACTABIEHUS: O XUMHUYECKOH
COCTABJISIIOLIEH E€CTECTBEHHOHAy4YHOW KapTHHBI MHpA,
poJii  XMMUU B TIO3HAHUM SIBIEHUH TPUPOABI, B
(i)OpMHpOBaHI/II/I MBIIIJICHUSA W KYJIBTYPBI JIMYHOCTH, €€
(YHKITMOHATTBHOW ~ TPaMOTHOCTH, HEOOXOAUMOHN ISt
peICHUA MPAKTUYCCKUX 3a1a4 nu 3KOJIOTHYECKHU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO U
MPUPOIHOM Cpee;

- yMmerb  coOmomarth — MpaBujiia  DKOJIOTUYECKHU
11e7IeCO00pPa3HOr0 TOBEJEHUS B OBITY HW  TPYAOBOU




Kox n HaumeHnoBanue
¢opmMupyeMbIX KOMIIETEHUHI

[Inanupyemble pe3y/bTaThl 0CBOCHHS THCIUIIUHBI

MeTaHpeZlMETHbIe U JUYHOCTHbIC

IIpenmeTHbie

OKpYKalolllei cpee;

- yYMEHHE TPOTHO3UPOBATH HEOIArONPHUSITHHIC
SKOJIOTUYECKHE IOCJIEACTBUS TPEAIPUHUMAEMBbIX
JIEHCTBUM, IPEAOTBPAILATD UX;

- pacupeHue OmnbITa JIeATEIbHOCTH
JKOJIOTMYECKOM HaAIIPaBJICHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4€OHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COLMAJIbHOM
JIEATEIbHOCTH;

JEATEIbHOCTH B LEISAX COXPAHEHHUsI CBOErO 30POBbS U
OKpY>Karolle MPUPOJHON CPEAbl; YUUTHIBATH OMACHOCTH

BOSI[GﬁCTBHH Ha JKHBBIC OpPIraHHU3MbI

BCIICCTB, IIOHKMMAs CMBICI IIOKa3aTciid HpeﬂeHBHOﬁ

JIOTTYCTUMOM KOHIICHTpAIun

ONpeCaACIICHHBIX
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B pesynbpTaTe ocBoeHHS Y4eOHOM MUCIUTUTMHBI 00yUJalOIIMIACS TOKEH YMeTh:

V-1. BeIBISATH XapakTEpHbIE IPU3HAKU U B3aUMOCBSI3b U3YUYEHHBIX [TOHATUH, IPUMEHSTD
COOTBETCTBYIOILIME TMOHSATHS MpPU ONUCAHUM CTPOCHHUS M CBOWCTB HEOPraHMYECKUX U
OpTraHU4YC€CKUX BCHICCTB U HUX HpeBpameHHﬁ; BBISIBISATH B3aHMMOCBSA3b XUMHUYECKUX 3HAHUU C
MOHITUSIMU U TIPEJICTABICHUSAMHU JPYTUX €CTECTBEHHOHAYYHbIX NPEAMETOB

V-2. Ucnonb30BaTh HAMMEHOBAHUSI XUMUYECKUX COCIMHEHUM MEXKIYHApOAHOTO CO03a
TEOPETUYECKON U MPUKIATHOW XUMUU U TPUBUAIbHBIC Ha3BaHUS BaXHEHIINX BEIIECTB (ITUJICH,
aneTulieH, TauIepuH, QeHon, Qopmanpiaerun, YKCycHas KHCIIOTa, TIWIUH, YrapHBIA Tas,
VIJIEKUCIIBIN Ta3, aMMUaK, ralieHas W3BEeCTb, HErallleHash M3BeCTb, MUTHEBAs COJa U JAPYTUX),
COCTaBJIATH (I)OpMyJILI HCOPraHNM4YCCKUX M OPraHUYCCKHUX BCHICCTB, YPABHCHUA XHUMHYCCKUX
peakiuii, OObSICHATh UX CMBICH; MOATBEPKAATh XapaKTepHble XUMUYECKUE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMHU U 3aIIUCSMU YPABHEHUN XUMUYECKUX PEAKIUI

V-3. YcranaBnuBaTh NPUHAAICKHOCTh H3YYEHHBIX HEOPraHUYECKUX U OPraHUYeCKUX
BEILIECTB K OINpPEACIICHHBIM KjaccaM W Tpynmnam COEAMHEHUM, XapaKTepU30BaTb UX COCTAaB U
Ba)KHEHIINEe CBOMCTBA

V-4. Onpenensth BUIbl XUMHUYECKUX CBA3CH (KOBAJCHTHAs, MOHHAs, METaJUITMYecKas,
BOJIOPOJIHAS), THUIBl KPUCTAIMYECKHX PEIIETOK BEIIECTB; KIACCU(PUIUPOBATh XHUMHUYECKUE
peakiuu

V-5, IlpoBoauTh pacyeTsl MO XUMHYECKMM (OpMylIaM U ypaBHEHHUSM XHUMUYECKUX
peaKuHﬁ C HCIIOJB30BAHUEM (1)I/I3I/I‘-ICCKI/IX BCJIIMYHMH, XapaKTCpU3YHOIIMX BeIIECTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0ObemMa (HOpMallbHbIE YCJIOBHS) Ta30B, KOJIHYECTBA
BCIICCTBA, MCIIOJb30BATh CHUCTCMHBIC XWUMHWYCCKUC 3HAHUA I JMPUHATUA pCHIeHI/Iﬁ B
KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM

V-6. [InannpoBaTh U BBIIOJIHATE XUMUYECKHI IKCIEPUMEHT (KaUueCTBEHHbIEC PEaKUu Ha
KaTUOHBl M aHUOHBI, (YHKIMOHAJIbHBIE TPYIIBI OPraHUYECKUX COCAMHEHHWH AeHaTypanus
0€eJIKOB IIpu Harp€BaHWH, LUBCTHBIC PCAKINUH 6GJIKOB; MMPOBOAUTL PCAKIIMU HWOHHOI'O O6M€Ha,
OTIPEIeNATh CPey BOIHBIX PACTBOPOB, pEelIaTh IKCIEPUMEHTAIbHbIC 3aJaul Ha PAacliO3HABaHUE
HCOPTaHUYCCKUX U OPraHnvYCCKUX BGHICCTB) B COOTBCTCTBHMHM C TIIpaBHJIaMH TCXHHUKH
0e30MacHOCTH MpHU 00pallleHrH ¢ BEIIeCTBAMH U 1TaOOPaTOPHBIM 000pYAOBaHUEM; MIPEICTABIATh
pe3ynbTaThl XMMHMUYECKOTO JKCIIEpUMEHTa B (pOopMe 3almucu YypaBHEHHMH COOTBETCTBYIOLIUX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB

V-7. Ananu3upoBaTh XUMHUYECKYIO0 HH(OPMAIIHIO, TOITY4aeMYI0 U3 Pa3HbIX HCTOYHUKOB
(cpenctB MaccoBoii nH(poOpMaluu, cetb IHTepHET U ApyTHUe)

V-8. CoOmronath mpaBujia 3KOJOTHYECKH I€J€CO00pa3HOr0 TOBEACHHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHHSI CBOErO 30POBbS M OKPYKAIOIIEH HPUPOIHOU
CpCabl, Y4YUTbIBATH OITACHOCTH BOSILGﬁCTBHH Ha JXHMBBIC OpraHU3Mbl OIIPCACIICHHBIX BCHICCTB,
MOHMMAsI CMBICIT TIOKa3aTeNs MPeAeTbHOM JOMYCTUMON KOHIIEHTPAIIUU

V-9. BJ'IaI[eTI) OCHOBHBIMHM MCETOAAMH HAYYHOT'O ITIO3HAHHA BCIICCTB W XHUMHUYCCKUX
saBleHu# (HaOmI0eHNe, U3MEPEHUe, IKCIIEPUMEHT, MOJISTHPOBAHNE); BIaIeTh CUCTEMOW 3HAHUIA
0 METOJaxX HAYYHOI'O ITO3HAaHUA SIBJICHUN Mpupoabl, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HAayKaxX M
YMEHHUSIMH TPUMEHSITh ATH 3HAHUSA TPU DIKCIEPUMEHTAIBHOM HCCIEIOBAHUU BEIIECTB U IS
00BSACHEHUI XUMHUYECKAX $IBJ'[€HI/II>1, HMCIOOIUX MECTO B IIPHUPOAC HpaKTH‘IeCKOﬁ NCATCIIBHOCTHU
YeJIOBEeKa U B TIOBCEAHEBHOM KU3HHU.

3HATh:

3-1. Bnanetrp cucteMod XMMHMUYECKUX 3HAHHMM, KOTOpas BKIIIOYAET: OCHOBOIMOJATaroIInue
MOHATHS (XMMHUYECKHH DJIEMEHT, aToOM, JJICKTPOHHAs 000J0YKa aroma, s-, P-, d-3JIEeKTPOHHBIC
opOUTamM aToOMOB, HWOH, MOJIEKYNIa, BAJICHTHOCTb, OJJIEKTPOOTPHUIATETLHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKas CBsI3b, MOJIb, MOJIIpHAsI Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBIN CKEJIET,
GyHKIIMOHATBHAS TPYIIA, PaAWKal, H30MEpHUs, U30MEpPbl, TOMOJIOTHUYECKUN psi, TOMOJIOTH,
YII€BOIOPOAbI, KUCIOPO- U a30TCOIEPKALINE COSAMHEHU I, OMOJIOTUYECKH aKTUBHBIE BELECTBA
(YyraeBozpsl, JKUpbI, OeNlKH), MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIE
COCIMHEHUS, KPUCTAIUIMUECKas pelieTka, THUIbl XUMUYECKHX peakuuid (OKUCIUTEIbHO-
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BOCCTAHOBUTENIbHBIE, HK30- M JHAOTEPMUYECKHE, pPEaKIUd HOHHOro oOMeHa), pacTBOp,
AJIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS JUCCOITUAITHS, OKHCJIUTEIIb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUYECKON PEaKIMU, XUMUYECKOEe PAaBHOBECHE), TEOPUU U 3aKOHbI
(Teopusi XMMHUYECKOIO CTpOEHHUsI opranuueckux BemiectB  A.M.byrtiepoBa, Tteopus
SJIEKTPOJUTUYECKON  aucconmanuu, Ilepuommueckuit  3akon  J.M.MenneneeBa, 3akoH
COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3BIK XUMHHU.

3-2. Cdopmuponathb MPEJICTaBICHUSA: 0 XUMHUYECKON COCTaBJISIFOLLICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIUM XHUMHUU B TO3HAHUM SIBICHUN NPUPOABI, B
GbOopMUPOBAHUM MBIIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIUMOHAIBHOW TI'PaMOTHOCTH,
HEOOXOUMOM JJIsI PEIICHUS MPAKTUISCKUX 3374 U IKOJOTHIECKH 0OOCHOBAHHOTO OTHOIIICHUS
K CBOEMY 3JI0pPOBBIO U IIPUPOIHOI cpeie.

1.4. KosimuecTBO 4acoB HA 0CBOEHHE MPOTrPaMMbl YUeOHOH TUCHUILIMHBI:

MaKCHUMaJIbHOW yueOHOU Harpy3ku oOydatromerocs 46 4acoB, B TOM YHCIIE:

00s13aTeNbHON ayUTOPHOM yueOHOM HAarpy3Ku oOydatomierocs 46 4acos;
CaMOCTOSITeNIbHOM paboThI 00yYaroIIerocs - 4yac.

2. CTPYKTYPA U COJEPKAHUE YUEBHOM JUCHHUIITIUHBI
2.1. O6beM y4eOHOI TUCIHUIJIMHBI M BUABI Y4eOHOI padoThI

Buabl yueOHoilt padoThI Oovem uacos
MakcumajbHas yueOHasi Harpy3Ka (Bcero) 46
O06s13aTe/ibHAsI ayAUTOPHAs yueOHAasi HATPY3Ka (Bcero) 46
B TOM YHCIIE:
JeKIH (YPOKH) 28
MPAKTUICCKHUE 3aHITHS
nabopaTopHble paboThI 18

KOHTPOJIbHBIE paOOThI -

KypcoBas paboTa (IIpOeKT) -

CamocrosiTejibHasi paboTa o0yuyaruierocs (Bcero) -

KoncynbTanun -

HpOME)KyTO'—IHaﬂ aTTeCcraunusa

Hrorosas arrecrauus B popme 2c-nudd. 3auer
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2.2. TemaTuuyecKuil IJIAaH U COAePKAHME YUEOHOIN JUCUMIIIIMHBI « XUMHS»

HanMeHoBamme Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHble pad0ThI M MPAKTHYECKUE 3aAHATHS, O0bem yacon YpoBeHb
- caMoCTosITeIbHAas padoTa 00y4arouerocs, Kypcopasi padora (mpoekr) (eciu 0CBOEHHUS
npeoycCmMompeHul).
1 2 3 4
Pa3zgesn 1. OCHOBBI CTPOEHUS BelIECTBA
Tema 1.1. Copaepxxanue yueOHOIro MaTepuasa 2 1
Crtpoenue
aTOMOB CoBpemeHHass MOJielib CTpoeHHs aToMa. CHMBOJIMYECKUAN SI3bIK XUMHH. XHMHUYCCKHH DIICMEHT.
XUMHYIECKUX OnekTpoHHAs KoH¢urypamusi aroma. Kiaccupukamuss XHMHYECKHX 3JIeMEHTOB (s-, p-, d-
JJIEMEHTOB 1 JJIeMEHTHI). BajeHTHBIE 3I€KTPOHBI. BaleHTHOCTH. DIEKTPOHHAs MPHUPOAA XMMHUYECKOH CBS3U.
npupoaa DJIEKTPOOTPHUIIATEIBHOCTh. BUIBI XUMHYECKON CBs3M (KOBAJICHTHAS, MOHHAS, METAJUINYCCKasl,
XUMHIECKOU BOJOPOJIHAs) U CIIOCOOBI €€ 00pa30OBaHMusI
CBSI3U IpaKkTHYecKHe 3aHATHS
Pemienre 3ajaHuii Ha HCIOJIb30BAaHWE XMMHUYECKOM CHMBOJIMKHM W Ha3BaHWH COEIMHEHHUI 110
HOMEHKJIAType MEKIYHAPOIHOTO COK03a TEOPETUYECKOW M MPHUKIAIHON XUMHH M TPHUBHAIBHBIX
Ha3BaHUU 11 COCTABJCHUS XHMHYECKHX (DOPMYJT [BYXaTOMHBIX COEIMHEHUH (OKCHJIOB,
Cynb(OUI0B, THAPUIOB M T.I1.) U IPYTHX HEOPTaHHUECKUX COEAMHEHHI OTIEIbHBIX KJIacCOB.
[IpakTrueckre 3aJaHdsi Ha YCTAHOBJIEHHE CBS3M MEXKIY CTPOCHHEM aTOMOB XHMHYECKHX
3JIEMEHTOB W TEPHOJIUYECKUM H3MEHEHHEM CBOMCTB XMMHYECKUX DJIEMEHTOB M UX COCIUHEHHUH B
COOTBETCTBHUH C MOJIOKeHHEM [1eprnoIHuecKoil CHCTEMBI.
Tema 1.2. Coaep:xanue yueOHOT0 MaTepHaJia 2 2
Iepuoanuecknit | [lepuoguueckas cucrema xumuueckux snemeHToB J.M. Menneneesa. @uznueckuii cMbIca
3aKkoH M Tabauua | [lepuoamueckoro 3akoHa J[.M. MeHneneeBa. 3aKOHOMEPHOCTH H3MEHEHHS CBOHCTB XMMHUYECKUX
A.NA. 3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKCHUEM
MenaeneeBa XUMH4YECKOro 35eMenTa B [lepronnueckoit cucreme. MUpOBO33pEHUYECKOE U HAYYHOE 3HAUYCHHE

ITepuoanueckoro 3akoHa J[.11. Menneneesa. [Ipornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX DIIEMEHTOB.

Pelienne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3ALUIO
XUMHYECKHX 3JIEMEHTOB «MeTamuinueckue / HeMeTallINuecKie CBOICTBa,
JEKTPOOTPULATEIIBHOCTh XUMUYECKHUX JIEMEHTOB B COOTBETCTBUHU C UX HIEKTPOHHBIM
CTPOCHHEM H IOJOKEHHUEM B IIEPUOANIECKON CHCTEME XUMHYECKUX 31eMeHTOB J[. 1.
MenneneeBa»
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Pa3nen 2. XuMu4yeckue peakuuu

Tema 2.1. Tunsl
XUMHYECKHX
peakuuii

Conep:kanue y4eOHOT0 MaTepuaJia

Knaccugukaius 1 THIIBI XUMHUECKUX PEAKIUN C yYaCTHEM HEOPraHMYECKUX BEIIECTB.
CocraBieHre ypaBHEHUHN peaklnii COeIMHEHUs, pa3lIoKEeHUs, 3aMeIIeHNs, 00OMEHa, B T.4. peaKuit
TrOpPEHUS], OKUCIICHUSI-BOCCTAHOBIICHUSI.

VYpaBHEHUsI OKHCIIEHUSI-BOCCTaHOBIIEHUA. CTeneHb OKucaeHus1. OKUCIUTENb U BOCCTAHOBUTENb.
CocraBieHHE U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METO0OM
3eKTpoHHOro 6ananca. OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIE PEAKIIUU B IPUPO/IE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEIESITEIbHOCTH OpraHU3MOB

HpaKaneCRue 3aHATHUSA

KonunuectBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHUU U PACUETHI
M0 ypaBHEHUSIM XMMHYECKUX peakuuil. Moijib Kak eJuHUIla KOJIMYecTBa BemiecTBa. MossipHas
Macca. 3aKOHBI COXpaHEHHs Macchl M SHEpruu. 3akoH ABoraapo. MouspHbIi 00BEM Ta30B.
OtHocuTeNbHAsT IJIOTHOCTh Ta3oB. PacyeTsl MO ypaBHEHUSM XHMHUYECKHUX pPEAKIUud ¢
HCIOJIb30BaHUEM Macchl, 00beMa (HOpMaJIbHBIE YCIOBHS) I'a30B, KOJIHMUECTBA BEIIECTBA

Tema 2.2.
DJIeKTPOJIUTHYEC
Kasl IUCCOUAIUSA
M HOHHBIH 00MeH

Coaep:xxanue yueOHOro MaTepuaJia

Teopust anexkrponutuyeckoi nuccouranuu. VoHBL. DIEKTPOIUTHI, HEINEKTPOJIUTHI. Peaknuum
HOHHOro oOmeHa. CocTaBlieHME peakIMii MOHHOIOo OOMEHa IyTeM COCTaBJIECHHS MX IMOJHBIX U
COKpAILEHHBIX HMOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakuMU. 3aaHMUsl HA COCTABIIEHUE
VOHHBIX PeaKLUi

JlabopaTopHbIe 3aHATHS

JlaboparopHas padoTa “TUNBl XUMHUYECKUX PEaKIIUM .

HccnenoBanue THIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX M 00pa3yIOLINXCs BEIIECTB) U
MPU3HAKOB XUMUYECKUX peakiuil. [[poBeeHre peakiuii HOHHOro 0OMeHa, OINpeieJIeHHE CPeibl
BOJIHBIX pacTBOPOB. 3a/laHKsl HAa COCTABIEHNE HOHHBIX pEaKLIN

Pa3pnen 3. CtpoeHue U CBOMCTBA HEOPraHNYECKHUX BelIeCTB

Tema 3.1.
Kaaccnpukanus,

Conep:kaHue y4eGHOr0 MaTepuasia
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HOMEHKJIATYpa U

[Tpenmer Heopranmueckoil xumuu. Knaccudukanus Heopranuueckux BemecTs. [IpocTsie u

CTpocHucC cioXHbIe BemnecTBa. OCHOBHBIC KJIACChI CJIOKHBIX BEIIECTB (OKCHIBI, THIPOKCHUIBI, KMCIIOTHI,

HEOPraHu4eCKUX |conm). B3auMOCBs3b HEOPTaHUIECKHUX BEIIECTB. ATPEraTHBIE COCTOSIHHSI BEIECTBA.

BEIIECTB Kpucranmmmaeckue u amopdabie BemecTBa. TUITBI KPUCTAUTMYECKUX PEIICTOK (ATOMHAs,
MOJICKYJISIpHAs, HOHHAsS, METAJUTMUECKast). 3aBUCUMOCTh (PU3NYECKIX CBOMCTB BEIIECTBA OT TUIIA
KPUCTAJUTUIECKOH PEIIETKH. 3aBUCUMOCTh XUMUYECKOH aKTUBHOCTH BEILIECTB OT BHUJA
XUMHUYECKOHN CBSI3U M TUNA KPUCTATUINYECKOH pemeTku. [IprunHbpl MHOrooOpasus BEIecTB
IIpakTHYeckune 3aHATHA
HomMmeHkiiaTypa HeOpraHMYECKUX BEIECTB: Ha3BaHUE BEIIECTBA UCXO/IS U3 UX XUMUYECKOM
(GOPMYJITBI HITU COCTABJICHUE XUMUYECKON (DOPMYIIBI HCXOJIS U3 HA3BaHMSI BEIIECTBA 110
mexayHapoanoi (MIOITAK) wiu TpuBHanbHOM HOMEHKIATYDE.
Pemenune mpakTuyueckux 3aJaHUN MO KiIaccH(DHUKAIMK, HOMEHKIATYPE U XUMHUYECKHM (GopMysam
HEOPraHMYECKUX BEIECTB PAa3JIMYHBIX KJIACCOB (yrapHBIH ra3, yriieKHCIbIHA ra3, aMMHaK, ralieHas
W3BECTh, HETAIICHAs W3BECTh, NMUTHEBAs COJA W JPYTHX): HA3BIBaTh U COCTABIATH (POPMYIIBI
XUMHYECKHX BEIIECTB, OMPEACIATh MPUHAIICKHOCTD K KIIaccy.
Hcrounnku XuMu4eckoil napopmarmu (cpeicTB MmaccoBoii HHpopMalum, cetb IHTepHeT n
npyrue). [louck nadopmannu no Ha3BaHUSAM, HIESHTH(HUKATOPAM, CTPYKTYPHBIM (hopMynaM

Tema 3.2. Conep:xxanue yueOHOro MaTepuaJia

Pusuko-

XuMmuHeckne Meramnel. O6mue (U3MYECKMe U XMMHYECKHE CBOWCTBA MeTawioB. CIIOCOOBI TOIydYEHHS.

CBOMCTBA 3HaueHNe METAIIOB U HEMETA/UIOB B IPUPOJE M KU3HENEATEILHOCTH YelIOBEKA M OPraHM3MOB.

HEOPTaHUYECKUX | K hh031s METAIIOB: BHIBI KOPPO3HH, CIIOCOOBI 3aIlIUTHI METAIOB OT KOPPO3UH

BellecTB

Hemeranmnel. OOmme ¢u3nveckne M XMMHUYECKHME CBONMCTBA HEMETAJUIOB. TUIHMYHBIE CBOMCTBA
HemeraiioB [V— VII rpynn. Knaccudukauus u HOMEHKIAaTypa COEAMHEHUH HEMEeTalIoB.
KpyroBopoTsl OMOT€HHBIX JIEMEHTOB B IPUPOJIE

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIEeCTB (OKCUIOB, THIPOKCUIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOTHBIX
COEJMHEHUH, BBICHIMX OKCHJIOB M THIPOKCUIOB

IIpakTnyeckue 3aHsATHS

CocraBiieHHEe ypaBHEHUMM XHMHMYECKMX pEakIMd C Y4aCTHEM HPOCTBIX U CIOXHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB M HEMETauIOB; OKCUIOB METAUIOB, HEMETAJIOB U
aM(OTEpHBIX AJIEMEHTOB; HEOPraHUYECKUX KHUCIIOT, OCHOBAaHMI M aMpOTEpPHBIX THUIPOKCHUIIOB,;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA.

PenieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHHUI HA CBOMCTBA, COCTAB, OJy4YEHUE
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u 0e30MacHOe MCIOIb30BAHUE BAKHEHIIMX HEOPraHMUYECKHUX BEIIECTB B OBITY U MPaKTHUECKOM
JESTEIIBHOCTH YEJI0BEKa

Tema 3.3.
Npentunduranus
HEOPraHM4YeCcKnX
BelIEeCTB

Conep:kaHue y4eOHOT0 MaTepHuaJia

JlabopaTopHble 3aHATHS

JlaboparopHas pabota «aeHTudukanus HeOpraHn4ecKux BEUIECTBY.

Pemienne skcnepruMEHTANIBHBIX 337a4 110 XUMHUYECKUM CBOWMCTBAM METAVIOB U HEMETAJUIOB, IO
pacro3HABaHUIO U MOJIYYCHUIO COEIMHEHUN METAJJIOB U HEMETAIIIOB.

Nnertudukanus HEOPraHMIECKUX BEIIECTB ¢ UCTIOIb30BAHUEM UX (DU3UKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KAuyeCTBEHHBIX peakuuii. KadecTBeHHble peakiuu Ha cyibdar-, KapOoHAT- U
XJIOPU-aHUOHBI, HA KATHOH AMMOHHMSI

Pa3nes 4. CTpoeHue u cBOlicTBa OPraHNYecKMX BellecTB

Tema 4.1.
Kaacenpukanus,
CTpOeHue 1
HOMEHKJIATypa
OpPraHHYecKHuX
BellecTB

Coaep:xxanue yueOHOro MaTepuaJia

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

XHMMHUYECKOE CTPOCHHE KaK MOPSIOK COSITUHEHHS aTOMOB B MOJICKYJIe COTJIACHO UX BaJICHTHOCTH.
OcCHOBHbBIE TIOJIOKEHUS TEOPUM XUMHYECKOIO CTPOEHMSI OpraHM4ecKuX coequHeHuit A.M.
ByTtinepoBa. YTiepoaHbIid CKeNeT OpraHU4ecKOW MOJEKYIbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT
XHUMHYECKOTO CTPOCHHUSI MOJIeKYJ1. i3oMepus 1 n30Mephbl.

[Tonstune o ¢yHkumoHampHOM rpymme. Pagukan. [IpuHIMIBL KIaccUpUKAUK OPraHUYECKHX
coeMHEHUN. MexIyHapoaHas HOMEHKJIAaTypa W IPUHUUIBI HOMEHKJIATYPbl OPTraHUYECKHX
coenuHeHui. [loHaTHe 00 azoTconepKaluX COCTMHEHUSIX, OMOJOTrMYECKH aKTHBHBIX BEIECTBAX
(yrieBonax, skupax, Oenmkax W Jp.), BBICOKOMOJICKYJSIPHBIX COCIMHEHHSX (MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO)

IIpakTHyeckne 3aHATHA

Homenknarypa opraHuueckux COeTMHEHUI OTIENIbHBIX KJIaCCOB (HACBIILIEHHbIE, HEHACBILIEHHbIE U
apoMaTUYeCKHUe YTIeBOAOPOIbI, CIIUPTHI, (EHOMIbI, albAETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U
np.) CocTaBiieHHE MOJHBIX W COKPAIEHHBIX CTPYKTYpPHBIX (DOpPMYJ OpPraHMYecKHX BEIIECTB
OTJIENbHBIX KJIACCOB, UCIIOJIb3Yys UX HA3BAHUSA 110 CUCTEMATUUYECKOM U TPUBHAJIBHON HOMEHKIIATYype
(oTUIeH, aueTWIeH, TIUIepuH, (eHo, GopMalbaerusl, yKCycHas KUCIIOTa, IMIHMIHH). PacueTs
npocteiniel GopMyibl OpraHMYECKOM MOJIEKYJIIbI, HCXO/Isl U3 3JIEMEHTHOT0 cocTaBa (B %)

Tema 4.2.
CsoiicTBa

Coaep:xanue yueOHOro MaTepuaJia

1,2
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OpPraHuYecKux
coeIMHEeHU

OU3NKO-XUMHUYECKHUE CBOWCTBA OPraHWYECKUX COCTUHEHUI OTAETbHBIX KJIacCOB (OCOOEHHOCTH
KJIacCCU(UKAMM U HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHUSCKHH psia u obmas (opmyna;
nzomepust; punueckre CBONCTBA; XUMUYECKUE CBOMCTBA; CIOCOOBI OJIyYEHUs):

— MpeesibHbIC YIIIEBOJOPOIbI (AJTKaHbI U IUKJIOATIKAHbBI). ['OpeHre MeTaHa Kak OJMH U3 OCHOBHBIX
UCTOYHUKOB TeIJla B MPOMBIIUIEHHOCTH M ObiTy. CBOWCTBa NPUPOIHBIX YIJIEBOAOPOJIOB,
HAXOJICHUE B MPUPOJIC U TPUMEHEHUE AJIKAHOB;

— HempenesbHbIe (AJIKEHBI, aJKUHBI W aJKaJHeHbl) U apoMaTH4ecKue yrieBoaopoibl. ['opeHue
alleTUJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIsl CBAPKHU U PE3KHU METAJIIIOB

— KHCJIOPOJCOAEpKaIINe COeAUHEHHs (CUPTHl U (PEeHOIIBI, KapOOHOBBIE KHUCIOTHI M A(PHPHI,
QIBJETUABl W KETOHBI, JKUpPbI, yrieBonsl). [IpakThueckoe MpUMEHEHHE STUIICHIIIUKOIIA,
raunepuHa, ¢enona. I[Ipumenenne dopmanbaeruia, aneTanbIeruia, yKCyCHOW KUCIOThL. Mblia
KaK COJIM BBICIIMX KAPOOHOBBIX KUCJIOT. Moolye CBOWCTBA MblIa

— a30TcoJEepiKallie COEIUMHEHUs (aMUHBlI M AMHHOKMCIOTHI, Oenku). BblcokoMonekyispHble
COEMHEHUs (CUHTETHYECKHE U OHMOJIOrMYecKH-aKTUBHBIE). MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BeHO. [lonmmmepu3anus 3THiieHa Kak OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.

['eHeTHUeCKast CBS3b MEX1Y KJIACCAMU OPTaHUYECKUX COEeTMHEHUN

HpaKaneCRue 3aHATHSA

CBolicTBa OpPraHUYECKUX COEIMHEHUN OTIENIbHBIX KJIAcCOB (TpUBHAJIbHAS M MEXAYHapOAHAs
HOMEHKJIaTypa, XHMHYECKHE CBOWCTBA, CHOCOObI MOJy4YeHMs): TMpejaebHble (aJKaHbl U
LUKJIOAJIKAaHbl ), HENpeeIbHbIE (AJIKEHbI, aIKMHbBI M aJIKaJIME€Hbl) U apOMaTHYECKHUE YTIEBOI0POIbI,
cnupThl M (EeHOJbl, KapOOHOBBIE KHUCIOTHI M 3(QUpPHI, aIbACTUABI M KETOHbI, aMHMHBI U
AMUHOKHCIJIOTBI, BBICOKOMOJIEKYJIIDHBIE COEIMHEHHUs. 3aJaHusl Ha COCTABJIEHUE YypaBHEHUN
XUMHUYECKHUX PEaKLUN ¢ y4aCTUEM OPraHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUs

CocraBneHue cxeMm peakuuid (B TOM 4YHCI€ MO TNPEAJOKEHHBIM IENoYKaM MpeBpalleHHi),
XapaKTepU3YIOIIMX XUMHUYECKHE CBONCTBA OPraHUYECKUX COEAMHEHUH OTAEIbHBIX KJIAcCOB,
crocoObl WX TOJy4YeHUs M Ha3BaHHWE OPTraHUYECKUX COCIMHEHMH MO TPUBHAIBHOW WIH
MEX1yHapOJAHON CUCTEMaTHYeCKO HOMEHKIAType.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHUIl Ha CBOMCTBA OpPraHMYECKHX
COETMHEHUH OTAENbHBIX KJIACCOB

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota “IIpeBpalieHuss OpraHMYECKUX BEIIECTB PU HarpeBaHUH'".
[Tomyuenue HTUiieHA M H3y4YEHUE €ro CBOWCTB. MojenupoBaHHE MOJEKYJT U XHUMHUYECKHUX
IIpEBpalllCHUI Ha TPUMEPE dTaHa, STUJICHA, alleTHIIEHA U JIp.
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Tema 4.3.
Npentunduranus
OpPraHuYecKux
BeIleCTB, HX
3HAYeHHe H
NpUMeHeHHe B
OBITOBOM U
NPOU3BOJACTBEHHO
M JesiTeILHOCTH
yej0BeKa

Conep:kanue y4eOHOT0 MaTepuaJa

buooprannueckue coegunenus. Ilpumenenue u Ouomoruyeckas poiib yriaeBoaoB. OKuCIIEHHE
YIJ€BOJOB — WCTOYHUK JHEPTUU JKUBBIX OpraHu3moB. OOnacTd NPUMEHEHHS aMUHOKHCIIOT.
[TpeBparenust OeNKOB MUIIKM B opraHm3Me. buonormueckue QyHKIMH OelKoB. bruomornyeckue
byHKIMM kUpoB. Posib oprannueckoil XuMuu B pelieH|H npo0sieM MUIeBoi 6€301acCHOCTH

Ponp oprannyeckoil XMMUU B PELICHUH MPOOJIEM SHEPreTH4ecKoi Oe30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3/IaHWM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHUKOB SHEPruM (aJIbTEPHATUBHBIC
UCTOYHUKHU dHeprun). OMmacHOCTh BO3JEHCTBUS HA KUBBbIE OPTraHU3Mbl OPraHUYECKUX BEILECTB
OTIICBHBIX KJIACCOB (YIJIEBOAOPOJBI, CHUPTHI, (EHOJBI, XJIOPOPTAaHUYECKHE IPOU3BOJIHBIC,
aJbJICTH/IBI U JIP.), CMBICII MTOKa3aTess NPeJesIbHO IOMYCTUMOM KOHIIEHTPAIUK

JlaGopaTopHble 3aHATHSA

JlaboparopHas padoTta: “MneHTHdUKANNS OPraHHYECKUX COSAMHCHUIA OT/ICTBHBIX KJIACCOB”™
Unentudukanus OpraHMYecKUX COCAMHEHUN OTIENbHBIX KJIAcCOB (Ha MpHUMEpEe allbJerHJioB,
Kpaxmalia, YKCYCHOW KHCIIOTBI, OCIKOB W T.II.) C HKCIIOJB30BAHUEM HX (DU3HKO-XUMHUICCKHIX
CBOICTB M XapaKTEepHBIX Ka4eCTBEHHBIX peakuuil. Jlenarypauus Oenka npu HarpeBanuu. L{BeTHbie
peakunun OenkoB. BO3HMKHOBEHHE aHAIUTHYECKOTO CHTHAJIAa C TOYKHU 3p€HUA XUMHYCCKUX
MPOLIECCOB TPU TMPOTEKAHUHM KAUYECTBEHHOW peaklUd, TMO3BOJIAIONICH HISHTUDUIIMPOBATH
MPEJIOKEHHBIE OPTaHUYECKHE BEIIECTBA

1,2

Paznen 5. Kunernueckue u TEPMOAUHAMHUYECCKHUEC 3AKOHOMEPHOCTHU MMPOTEKAHUA XUMHUYECCKHUX peakunﬁ

5.1. Ckopoctb
XUMHYECKHX
peakuui.
XumMuveckoe
paBHOBecHe

Coaep:xxanue yueOHOro MaTepuaJia

CKOpOCTh peakluy, ee 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB: MPUPOJIbI pEarupyrolnux BEIIeCcTB,
KOHIICHTpAllUN PEarupyrolux BELIECTB, TEMIEPATYPhl U ILIOIIAJNA PEAKIMOHHON ITOBEPXHOCTH.
TennoBble 3¢ (eKThl XUMUYECKUX peakuil. DK30- U SHAOTEPMHUUECKUE, PEAKIIUH.

OO6patumocTh peakiuil. XMMHYEeCKOe paBHOBECUE U €r0 CMELICHHE MOJ JACWCTBUEM pPa3InYHBIX
(bakTOpoB (KOHILIEHTpAIMsl peareHTOB WJIM MPOAYKTOB PEaKIMH, JaBICHHE, TeMIleparypa) JUis
CO3J]aHUs] ONTUMAJIBHBIX YCIOBUW MPOTEKaHUs XxuMudyeckux npoueccoB. [Ipunnun Jle [HlaTense

IIpakTH4eckHe 3aHATHA

Pemienne npakTHKO-OpUEHTHPOBAHHBIX 33JaHUN Ha aHAU3 (PAKTOPOB, BIMSAIONIMX HA U3MEHEHHE
CKOPOCTH XMMHUYECKOW PEaKIMH, B T.4. C MO3ULUH 3KOJOTUYECKH 11€JI€CO00Pa3HOT0 MOBEIEHUS B
ObITY M TpPYNOBOW JEATENBHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0pOBbSl U OKpYXKarolen
MIPUPOJAHON CPEIbI.

PelieHne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUi Ha npuMeHeHue npuHnuna Jle-Ilarense s
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HAXOXJ/ICHUS HAampaBJICHHs CMEIICHUS PAaBHOBECHS XMMHUYECKOM peakiuu W aHainu3 (akTopoB,
BIIMSIONIMX HA CMEIICHUE XMMHUYECKOTO PABHOBECHS

Pa3znen 6. PacTBopbl

Tema 6.1. Conep:xanue yueOHOro MaTepuaJia 6
IMonsiTHE O
pacTeopax PacTBopenue kak uszuko-xumuueckuit npouecc. PactBopsl. CriocoObl MPUTrOTOBIEHUS! PACTBOPOB.
PactBopumMocTth. MaccoBas m0is pacTBopeHHOro BemiecTBa. CMbICT TMoOKa3aTess MpPeaeibHO
JIOITYCTUMON KOHIIEHTPAIH U €T0 UCIOJIb30BAHKE B OLIEHKE SKOJIOTMYECKON 0€30MacHOCTH.
[TpaBuiia 3KOJIOTHYECKH 11€7ecOo00pa3HOro MOBEACHUS B ObITY U TPYAOBOH NEATEIBHOCTH B IIENAX
COXPAHEHHUsI CBOETO 3J0POBbSl U OKPYXKAIOLIECH MPUPOJHON CpEIbl; ONACHOCTh BO3ACHCTBUS Ha
JKUBBIE OpTraHU3Mbl OMPEICTICHHBIX BELIECTB.
Pemienne npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJ@HUA HAa PAcTBOPBI, HCIIOJIb3YEMBIE B
OBITOBOI M IPOM3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKA
Tema 6.2. Copep:xanue yueOHOro MaTepuania
Hccnenosanue | jjagoparopubie sansTus 2
CBOMCTB JlaGopaTtopHast pabora «[IpuroroBieHue pacTBOPOB».
pacTbopos [IpuroToBneHne pacTBOpPOB 3aJaHHON (MaccoBoil, %) KOHIEHTpamuu (C MPAKTUKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeIeNIEHUE CPebl BOJHBIX PACTBOPOB.
Perenne 3a1a4 Ha MPUTOTOBJICHHE PACTBOPOB
Bcero 46

JI7st XapaKTepUCTHKH YPOBHS OCBOCHHS Y4€OHOTO MaTepHaa HCIOIb3yITCs CIeAyIome 0003HaYeHUS:
1.- o3HaKOMUTENBHBIN (YKa3aHUE paHee U3YYEHHBIX 00BEKTOB, CBOMCTB)
2.- PENpOAYKTUBHBIN (BBITIOTHEHUE IEATEILHOCTH 110 00pa3ily, HHCTPYKIIUHU HITH ITOJT PYKOBOACTBOM)
3.- IPOIYKTUBHBIN ( MJITAHUPOBAHUE U CAMOCTOSTENILHOE BBIIIOJHEHHE AEATEIbHOCTH, pellieHHe MPOOJIEMHBIX 3a71a4)
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3.YCJOBUSI PEAJIN3AIINY YUEBHOM JIJUCHUIIJIMHBI

3.1.TpedoBanusi K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecnedeHHI0

VYyeOHasi ayTUTOpUST XUMUU

(mns  TpoBeleHWS 3aHATHH BCEX BHJOB, NPEIyCMOTPEHHBIX 00pa3oBaTEIbHON
IpPOrpaMMoOii, B TOM 4YHCJIE€ TPYHNOBBIX W WHAMBUAYAJIbHBIX KOHCYJIbTAllMi, a Takke s
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTECTAIlH )

obopynoBaH

APM npenopnasarens : Komnetorep Intel 15 4460/1T6/81'6/monurop Samsung 23" - 1 mir.

Mynprumenuitaenii npoektop Tum 1 Optoma X 400 - 1 mr. Ilepedenp JIUIIEH3MOHHOTO
nporpammuoro oodecrneuerus: Microsoft Windows Professional (KOHTPAKT Ne 5213/20 «14»
centssops 2020 r, Microsoft Office Standart (KOHTPAKT Ne 5213/20 «14» centsiops 2020 r),
LibreOffice

CrneuunanusupoBanHasi mebOenb: YueOHas meOenb Ha 33 MOCalOYHBIX MeECT (CTOJIOB
16mr., ctynwseB 33mit.), pabouee Mecto npenoaasarens (crox 1 mr., cryn 1 mr.), kadeapa 1 mrT.
Jmocka MenoBasi 3X ceknuoHHas lmrt. Cnenuanu3upoBaHHas mebenb: YueOHas MeOenb Ha 33
MOCaI0OYHBIX MecT (cToyioB 16mmT., cTymbeB 33miT.), pabouee MecTo mpemnoaasarens (cTon 1 mr.,

ctyn 1 mt.), kadeapa 1 mr. qocka MenoBast 3X CeKIMOHHAas 11T..
3.2. UndopmanuonHoe odecrnedenne o0yueHust

Iepeuenn PEeKOMEHTyeMBbIX y4eOHbIX U3aHWUI, HNuTepHeT-pecypcos,
JIONIOJTHUTEIbHOM JIUTEPaTypPhl
KnurootecneyeHHOCTH
Bbub6anorpadguyeckoe onucanne u3IaAHUA OcHoBHasi/ Koua-Bo.
(aBTOp, 3ar71aBHE, BUJ, MECTO U IO/l H3/IAHHUS, |IOMOJHHUTEJIbHASI| JK3.B |DJIEKTPOHHbIE
KOJI. CTP.) Jureparypa ouo.JI. pecypcbl
Axmenosa, T. Y. Xumust : yueonoe mocooue / T. U. OcHoBHast - https://znanium.
IAxmenoBa. - Mocksa : MOIT PI'VII, 2023. - 192 c. ru/catalog/produ
ct/2137492

AHn¢uHorenora, MW.B. Xumusa: yueOHMK U - https://urait.ru/b
NPaKTUKYM JUISL  CPEIHEro MpodecCHOHaIbHOTO OcHoBHast code/513807
oOpazoBanus / . B. Audunorenona, A. B. babkos,
B. A. TlorikoB. — 2-¢ w31, WCOpP. € JIOM. —
Mockga : M3garensctBo FOpaiit, 2023. — 291 c.
bopucos, A. H., Xumus : yueonuk / A. H. Bopucos, - https://book.ru/b
E. C. Octpormsnos, T. b. boiiosa, JI. I1. OcHoBHas 00k/945091
ApnameBa. — Mocksa : KnoPyc, 2022. — 331 c.
Jlenucona, O. 1., Xumus : yue6nuk / O. U. OcHoBHas - https://book.ru/b
JlenucoBa. — Mocksa : KaoPyc, 2022. — 307 c. 00k/944626
Hukonbsckuil, A. b. Xumus: yueOHUK U IPAaKTUKYM - https://urait.ru/b
I CpeJIHEro Mpo(eCcCHOHATBHOTO 00pa30BaHUs OcHoBHast code/513537
A. b. Huxonbsckuii, A.B. CyBopoB. — 2-¢ wu3n.,
mepepad. u gom. — MockBa: M3marenbcTBo
FOpaiit, 2023. — 507 c.
Xumus: y4eOHUK JUTS CPEIHETO - hitps://urait.ru/b
npodeccHoHaIbHOTO o0pazoBaHus OcHoBHas code/513073
[O. A. Jlebene, 1. H. ®aneeB, A.M. 'ony0es, —
B. H. IIIanmoBau; non o0meit penaxkmuen
['. H. ®aneeBa. — 2-e¢ w3a., mepepad. W JIOM. —
Mocksa: U3natensctBo FOpaiit, 2023. — 431 c.



https://znanium.ru/catalog/product/2137492
https://znanium.ru/catalog/product/2137492
https://znanium.ru/catalog/product/2137492
https://urait.ru/bcode/513807
https://urait.ru/bcode/513807
https://book.ru/book/945091
https://book.ru/book/945091
https://book.ru/book/944626
https://book.ru/book/944626
https://urait.ru/bcode/513537
https://urait.ru/bcode/513537
https://urait.ru/bcode/513073
https://urait.ru/bcode/513073

BaiinieB, O. C. Xumus. JlabopaTopHbIii MPaKTUKyM -
1 COOpHHK 3a7ad: yuyeOHoe mocoOue st cpeaHero| JlomomHuTensHas
PO ECCHOHAIBHOTO o0Opa3oBaHMs
O. C. 3aiiiieB. — Mocka: MzpatensctBo HOpaiiT,
2023. — 202 c.

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

Pocun, M. B. Xumusa. Y4eOHUK M 3a[a4HUK : s - https://urait.ru/b
cpeaHero  mpodeccHoHaabHOro  obpasoBanus /| JlOmOIHATEIBHAS code/512022

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

Tynukun, E. 1. Xumus. B 2 9. Yacte 1. O0mas u - https://urait.ru/b
HEOpraHW4YecKass XUMHS: y4eOHMK sl cpenHero| JlonoiaHuTenbHas code/513730

Mpo¢eCCHOHAIBHOTO o0OpazoBaHHs
E. U. Tynukun. — 2-¢ wu3A., HCIOp. U JOIM. —|
Mocksa : M3natensctBo FOpaiit, 2023. — 385 c.

Tynukun, E.W. Xwumums. B 2 4. Yacte 2. - https://urait.ru/b
Opranuyeckass XuUMHS: Y4eOHUK s cpeaHero| JlomonHuTeNbHAS code/513731
MpOQECCHOHAIBHOTO o0OpazoBaHus
E. U. Tynukun. — 2-e wu3d., HCHOp. ©U JOM. —
Mocksa : M3narensctBo FOpaiit, 2023. — 197 c.

[Tepeuens coBpeMeHHBIX npodeccruonanbHbix 06a3 qanubix (CIIBJ)

Ne Haumenosanue CIIB/]
1 [Hayunas snextponnas oubmuoreka ELIBRARRY - www.elibrary.ru
2
3

Hayunas snekrponHas ouoimotexa KuoepJlennnka - www.cyberleninka.ru
DnektponHas oubanoreka Grebennikon.ru - www.grebennikon.ru

[Tepeuens nHpopmanmonHbix cnpaBoyHbix cucreM (MCC)

Ne HaumenoBanne MCC

1 |CnpaBounas npaBoas cucrema Koncynprantlmroc www.consultant.ru

2 |OnekTponHas obubsnmoreunas cucrema BOOK.ru - www.book.ru

3 |OnekrponHas oubauoreunas cucrema 96C FOPAUT - www.urait.ru

4 |DnekrponHo-6mOmoreunas cucremMa SHAHUYM (ZNANIUM) - WWW.znhanium.com
5 |OnextponHas 6ubanorexka CII6I' DY - opac.unecon.ru

4. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM
TV CHMUILIAHBI

KoHTposs ®M oOmeHka pe3ylbTaTOB OCBOEHMSI JIMUCHUMIUIMHBI  OCYILIECTBIISIETCS
MpernoiaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUYECKUX 3aHATHH U JIaDOpaTOPHBIX padoT,
TECTUPOBAHUS, & TAK)KE BBHITIOJHEHHs OOYUYAIOUTUMUCS WHANBUAYAIbHBIX 33JaHUN, MPOEKTOB,
HICCIIENOBAHUMN.

Pe3yabTaThl 00yuyeHus ®opMbl U METOAbI KOHTPOJISI U
(ocBOCHHBbIC YMEHHUSI, YCBOCHHbIC 3HAHHUS) OLICHKH Pe3YJIbTATOB 00y4eHHus!

YMmenust

V-1. BuiaBaars XapaKTCPHBIC TIPU3HAKU W B3aUMOCBA3b HpaKTI/I‘-IeCKI/IC pa6OTBI.
HN3YUCHHBIX HOHHTHP'I, IMPUMCHATH COOTBCTCTBYIOIIUE
IIOHATHUA nmpu OIMMCaHuH CTPOCHUMA n CBOMCTB
HEOPTaHNYCCKUX n OpPraHu4Y€CKUX BCIIICCTB u nux
HpCBpaH_ICHI/II\/'I; BBISBIISITh B3aMMOCBSI3b XUMHUYECKUX 3HAHHUIN
C IIOHATUAMH n MPCACTABICHUSIMU APYyrux
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PesynbTaTsl 00yyeHus
(oCBOEHHBbIEe YMEHMSI, YCBOCHHbIE 3HAHUS)

®opMbI 1 METOABI KOHTPOJISI H
OLIEeHKH pPe3YJbTATOB 00y4eHusl

€CTECTBEHHOHAYUYHBIX IIPEIMETOB

V-2.  Hcnonb3oBaTb  HAaUMEHOBAaHUS  XUMHUYECKHUX
COCMHEHUN MEXKIYHAPOJHOTO COK3a TEOPETHYECKOU U
MPUKIAJHON XMMHUU U TPUBHUAIIbHBIC HA3BaHUS BaKHEUIIUX
BEIIECTB  (STHJIEH,  aleTWJeH, TJIUIepuH,  (eHodm,
dbopManbaerua, yKCycHas KHCIIOTa, IJIMIWH, yrapHbIA Tras,
YIJIEKUCHIBIA ra3, aMMHakK, raileHas HW3BECTb, HeETalleHas
U3BECTb, MUTHEBASI COJla U JPYTUX), COCTABIATH (OPMYIIBI
HEOPraHMYECKUX M OpPraHUYeCKHX BEILECTB, YpPaBHEHUS
XUMHUYECKHUX PEaKIHii, 00BACHATH UX CMBICI; IOATBEPKIATh
XapaKTepHbIE XUMHUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMHU  JKCIIEPUMEHTAMM M 3alUCIMHU
YpaBHEHUN XMMHUUYECKUX PEaKIUi

V-3.  VcraHaBnuBaTh  NPUHAMJICKHOCTh  U3YYEHHBIX
HEOPraHUYECKUX u OpraHUYECcKUX BEIIECTB K
ONpENENCHHbIM  KJlaccaM M IpynmnaMm  COEJIMHEHUH,
XapaKTepPU30BaTh UX COCTaB U BaXKHEUILINE CBOMCTBA

V-4, Onpenendars BUJIbI XUMHUYECKHX CBsI3eH
(xoBaJIeHTHAas, HOHHAs1, METAJUIMYECKasi, BOJAOPOHAS ), TUIIBI
KPUCTANIMYECKUX PEUIETOK BELIECTB; KIacCU(PUIMPOBATH
XUMHUYECKHUE PEAKIIUI

VY-5. IIpoBoauTh pacyeThl MO XUMHUYECKHM (QopMmyiamM U
YPaBHEHUSAM XHMUYECKUX PpEaKIMH C HCHOJIb30BaHUEM
bu3nYeCKUX BENUYMH, XapaKTEpU3YIOIIUX BeELIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpMaJlbHbIE
yCIOBHSA) Ta30B, KOJMWYECTBA BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHBIE XUMHUYECKNE 3HAHUS IS TIPUHSTHS PEIICHUN B
KOHKPETHBIX  JKU3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM

V-6. IlnanupoBaTh ¥  BBIIOJHATH  XMUMHYECKUN
OKCIEPUMEHT (KaueCTBEHHbIE pEaKlMu Ha KATUOHBI H
AQHUOHBI,  (YHKIMOHAIbHBIE  TPYIIbl  OPTaHUYECKUX
COeIMHEHUN JeHarTypauus O€lIKOB TMpH HarpeBaHHH,
[[BETHBIE pEaKlUu OEJIKOB; MPOBOJUTH PEAKIMM HOHHOTO
oOMeHa, OIpeNeNaTh CpeAy BOJIHBIX pacTBOPOB, pelIaTh
SKCIIEPUMEHTAJIbHbIE 3a/1a4u Ha pacro3HaBaHue
HEOPraHMYECKUX W  OpPraHMYeCKWX  BEIIECTB) B
COOTBETCTBUHU C MpaBUIAMH TEXHUKH O€30MAaCHOCTH MpH
oOpatieHun c BEIIECTBAMU u 1a060paTOPHBIM
000py/I0BaHUEM; TPEICTABIATh PE3YJIbTaThl XUMUYECKOTO
IKCIIEPUMEHTA B ¢bopme 3amucu ypaBHEHUI
COOTBETCTBYIOIIMX peakUuil U (opMyIHpoBaTh BHIBOJBI Ha
OCHOBE ITHUX PE3YyJIbTATOB

V-7. Ananu3upoBaTh  XMMHYECKyI0  HH(OpMaIHIO,
MIOJIyYaEMYI0 M3 Pa3HBIX HCTOYHUKOB (CPEICTB MacCOBOM
uH(popmanuu, cetb UHTEpHET U Apyrue)

V-8. Cobnronath IIpaBuJIa HKOJIOTUYECKU
1[e1eco00pa3HOro  MOBEACHHUS B OBITY U TPYJIOBOM
JEATEIIBHOCTH B IIEJIIX COXPAaHEHUS CBOETO 370pPOBbS U
OKpYKaIolllel TPUPOJHON Cpebl, YUYUTHIBATh OIMACHOCTh
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PesynbTaTsl 00yyeHus
(oCBOEHHBbIEe YMEHMSI, YCBOCHHbIE 3HAHUS)

®opMbI 1 METOABI KOHTPOJISI H
OLIEeHKH pPe3YJbTATOB 00y4eHusl

BO3JICHCTBUSL HA OJKUBBIE OpPraHU3MBbl  OIPEACIICHHBIX
BEUICCTB, IIOHMMAasi CMBICI IIOKa3aTessd IPEAeIbHON
JIOITyCTUMOM KOHLIEHTpaluu

¥-9. Braners OCHOBHBIMM METOJAMU HAay4HOTO ITO3HAHUS
BEIIECTB W  XMUMHYECKHX  sBIEHHA  (HaOIIoieHue,
U3MEpEHUe, OSKCIEPUMEHT, MOJCIUPOBAHME); BIAJCTh
CHUCTEMOH 3HAHMM O METOAAaX HAYYHOI'O IO3HAHUs SBJICHUI
IIPUPOJBI, HCIIOJNB3YEMBIX B €CTECTBEHHBIX HayKax M
YMEHUSIMHA IIPUMEHSATH 9TH 3HaHUA pu
JKCIIEPUMEHTAIIBHOM ~ UCCIIEJOBAHMM BEUIECTB W JUIA
OOBSCHEHUS! XUMUYECKUX SIBJICHUH, HMEIOLIUX MECTO B
IIPUPOJE MPAKTUYECKOM JESATCIBHOCTH 4YEJIOBEKA M B
IIOBCEJHEBHOM KU3HH.

3Hanug

3-1. Biagerp cucremMoil XMMHYECKMX 3HAHUN, KOTOpas
BKJIIOYACT: OCHOBOIIOJIATAIOIINE TOHATHSA (XHUMHUYCCKHI
9JIEMEHT, aToOM, JJIEKTPOHHas 000JI0uka aroma, s-, pP-, d-
JJIGKTPOHHBIE  OpOWTANM  aTOMOB, HOH, MOJICKYJa,
BaJIEHTHOCTD, ANEKTPOOTPHUIIATEIIHBHOCTD, CTENEHb
OKHCJICHUsI, XUMHUYECKasi CBsA3b, MOJb, MOJISIpHas Macca,
MOJISIPHBIA 00BEM, YIIIEPOJHBIA CKeleT, (PyHKIHMOHATbHAS
rpyIma, paaukan, HW30MEpHUs, W30MEpbI, TOMOJOTHYECKHI
psn, TOMOJIOTH, YTJIEBOIOPOIbI, KHCJIOPO/I- 5
a30TCOJCpIKAIINE COCAMHEHUS, OMOJIOTUYECKH aKTHUBHBIC
BelecTBa (yriaeBOMbI, KUPBI, OCIKH), MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COCIUHEHHS,
KpUCTAJUIMYECKasi PEelIeTKA, TUIbl XUMUYECKHUX pEeaKIUil

(OKI/ICJ'II/ITGJ'II)HO-BOCCTaHOBI/ITeHI)HI)IG, 9K30- u
SHAOTCPMHUYCCKUC, PCAKIIUU HOHHOTO O6MeHa), pacTBop,
SJICKTPOJINTEI, HEDJICKTPOJINUTHI, QJICKTPOJIUTHUYCCKAA

JUCCOIMAIUsA, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON PEaKINU, XUMHUECKOE PaBHOBECHE), TEOPUHU U
3aKOHBI (TEOpHs] XMMHUYECKOTO CTPOCHHS OPraHMYECKUX
Bemects  A.M.bymiepoBa, Teopus DIIEKTPOIUTHYECKOMN
nuccoumnanuu, llepmommueckuit 3akoH [[.M.Menneneesa,
3aKOH COXpaHEHUSA Macchl), 3aKOHOMEPHOCTH,
CHMBOJIMYCCKUHN SI3BIK XUMHH.

3-2. CdopMupoBaTh TPEACTABICHHUSI: O XUMHUYECKOU
COCTAaBJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTUHBI MUpPa, POIH
XUMUU B TIO3HAHWM SIBICHUM TPHUPOABI, B (HOPMUPOBAHUH
MBIIUICHUST U KYJIbTYPbl JTUYHOCTH, €€ (YHKIIMOHATHHOU
TPAaMOTHOCTH, HEOOXOJUMOMW I PEHICHUS TPAKTHYCCKUX
3aJa4 M DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37I0pPOBbIO U MPUPOJHOM Cpee.

[TpakTueckue paboTHI.
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5. OCOBEHHOCTH OCBOEHMUSA JUCIUAIIJIMHBI J1JI1 THBAJIUJIOB U JINIL C
OT'PAHUYEHHBIMHU BO3MOKHOCTAMHU 310POBbA

OOydeHre OOYYarOIIUXCS C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3JIOPOBBSI TIPU HATHMYUU
3asBJICHUS  OCYIIECTBISICTCS HAa OCHOBE QJallTHPOBAHHOM pabodeld  Mmporpammbl €
HUCIIOJIB30BAHUEM CIICIIMaJIbHBIX METOOOB O6y‘{eHI/IH n AUOJAKTHYCCKUX MaTcpuraioB,
COCTaBJICHHBIX C YYETOM OCOOCHHOCTEH TNCHUXO(PHU3UUECKOTO pPAa3BUTHUS, WHIMBHIYaTbHBIX
BO3MOXKHOCTEH M COCTOSTHUS 3[JOPOBBSI TAKUX 00yJarOIUXCs (00yJaromerocs).

B mensx ocBoeHust y4eOHOH mporpamMMbl JMCHUIUIMHBI MHBAJIHIAMH M JIMLIAMH C
OrpaHU4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA YHUBCPCUTET O6CCHC‘II/IBaCTZ

— Ul MHBAJIHWJIOB WM JIMII C OIPaHUYECHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI 10 3PCHUIO:
pasMCIiCHUEC B  JOCTYIIHBIX  IJIA O6yanOIHHXC$I, ABJIIAOIIUXCA  CIICIIBIMU  WJIAU
CJIa0OBUISIIMMH, MECTaX W B aJalTUPOBAHHOH (GopMe CIpaBOYHON HHPOpMAIUU O
pacnricaHud ~ Y4eOHBIX  3aHATHH; TPHUCYTCTBHE  aCCHCTEHTa,  OKAa3bIBAIOIIETO
oOyyaromeMycss HEOOXOJMMYKO TIOMOINb; BBITYCK aJlbTEPHATUBHBIX  (OpPMATOB
METOAMYECKHX MaTepHajoB (KPyHHBIN mpudT Wik ayanodaiiisl);

— Uil MHBAJIHMJIOB W JIMI[ C OTPAHWYCHHBIMU BO3MOXHOCTSIMH 3JIOPOBBSI IO CIYXY:
HaJJIC)KAIIUMHU 3BYKOBBIMU CPCACTBAMU BOCIIPOMU3BCACHUC HHq)OpMaHHH;

— Uil MHBAJIHMIOB M JIMIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 37I0POBbS, HMECIOIIUX
HAapymcHusa OIMOPHO-ABUTATCIIBHOIO arrmapara: BO3MOXHOCTH 6GCHpeH$ITCTBeHHOFO
JOCTyNa OOY4YaloUIMXCsi B YYEOHBIC IOMENICHHUS M JPyrue IMOMEUICHHS Yy4eOHOTro
KOpITyca, a TAaK)Ke MPpeObIBaHUE B YKA3aHHBIX TOMEIIICHUSIX.

OO0pa3zoBaHue 00y4YarOIIMXCS C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH 3JI0POBbSI MOXKET OBITh
OpTraHru30BaHO KaK COBMECTHO C APYIrUMHU O6y‘~IaIOHII/IMI/IC$I, TaK U B OTACJIBHBIX I'PpyHIiax HWJIA B
OTJENIbHBIX OPraHU3aLUsX.
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