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1. MACIHIOPT NPOT'PAMMBbI YYEBHOM JIUCIIATIJIMHBI

«XHUMUSA»
1.1. O6aacTh NpUMEHEeHUs MPOTrPaAMMBbI

Oo6mieoOpa3oBaTenbHas MUCHUILIMHA «XHUMHS» SBISETCS 00s3aTEIHLHOM
4acThl0  00mIe0Opa3oBaTebHOIO  IHUKJIAa  00pa3oBaTeIbHOM  MPOTPaMMBI
cootBeTcTBUM ¢ PI'OC CIIO mo cnenualibHOCTUA MO CHEHUAIBHOCTH CPEAHETO
npodeccuonansHoro obpazoBanus 35.02.08 DIEKTPOTEXHUYECKUE CUCTEMBI B

arpornpomsituieHHoM KoMiuiekce (ATTK)

1.2 MecTo AMCIUIUIMHBI B CTPYKTYPE MPOrPaMMbI TIOJITOTOBKH CIICIIUAIMCTOB

CpeIHEero 3BeHa

Oo61eoOpa3oBaTenibHasl AUCHUIUIMHA «XHUMHs» H3ydaeTcss Ha 0a30BOM
ypOBHE B 00111c00pa30BaTEILHOM IIUKJIE  Y4EOHOTrO IjlaHa OCHOBHOM
npodeccuoHanbHOl  00pa3oBaTeNbHON TMporpamMmbl  cneruanbHocT:  35.02.08
DNEeKTPOTEXHUYECKUE CUCTEMBI B arponpomsiiuieHHOM komiiekce (AITK)

TpyaoeMKoCTh JUCHUIUINHBI «XUMHs» Ha 0a30BOM YpPOBHE COCTaBIseT 88
yaca, 3 KoTopbix 80 yacoB - 0a3oBbli Momyib (6 pa3nenoB) U 8 YacoB -
npukiIaaHod moaynb (1 paszen), BKIIOYAKOMIUANA MPAKTUKO-OPUEHTUPOBAHHOE

coJiepKaHue KOHKPETHOM MpodhecCur Uil CIeIUaTbHOCTH.

[IpukmanHoii Moaysab BkiIO4YaeT pasgen 8 «XumMus B ObITY U
ITPOU3BOACTBEHHON AEATEIBHOCTA YEJIOBEKa», KOTOPBIA PEATU3YETCSA ISl BCEX
CIIELIMAIIBHOCTEM METOJIOM PELICHUS KEMCOB, CBS3aHHBIX C 3KOJOTHYECKOU
0€30MacHOCThI0O W OIICHKOW TIOCJIEACTBUM OBITOBOM M IMPOU3BOACTBEHHOU
JeSITEIbBHOCTH, COOTBETCTBYIOIIEH oOTpacisiM Oyaymied mnpodeccuoHanbHOM
JEATEIIbBHOCTH 00yJaroluXCsl.

1.3. Iesun ¥ 3212494 JUCUHUILVIMHBI — TPEOOBAHUSA K Pe3yJibTaTaM 0CBOCHUSA
JUCHHUIIMHBI:

1.3.1. Ieau 1 3aga4u JUCHUATIIMHBI
Conepxanre mporpamMMbl 0011e00pa3oBaTeIbHON JUCIUILUIMHBL « XUMUSD)

HarpaBJICHO Ha JOCTHXXCHHC CICAYIOIMNX Leyeu



- dbopMHUpOBaHUE CHUCTEMBbl XHMHYECKHUX 3HAHUA KaK BaKHEUIIEH
COCTaBJIAIONIEH €CTeCTBEHHO-HAYUYHOW KapTHHBI MHPa, B OCHOBE KOTOPOU JieKar
KITIOUEBbIC TOHATHSA, (DyHIAMEHTAIbHBIC 3aKOHBI M TEOPHUU XHMHH, OCBOCHHUE
S3bIKa HAyKW, YCBOCHHE W TIOHUMAaHHWE CYIIHOCTH JOCTYIHBIX 000OIICHMIA
MHUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMJICHHWE C MCTOPUEH WX pa3BUTHS U
CTaHOBJIEHHS;

- dbopMupoBaHUEe W pPa3BUTHE MPEACTABICHUN O HAYYHBIX METOJax
MO3HAHUS BEIIECTB U XMMUYECKUX peakiui, HEOOXOJAUMBIX sl MPUOOPETEHUS
YMEHUN OPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SBICHUMN, MMEIONIUX
MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCETHEBHOM KU3HU,

- pa3BUTHE yMEHUW © CIOCOOOB JESITEIIBHOCTH, CBSI3AHHBIX C
HAOMIOCHNEM U OOBSICHEHHEM XUMHUYECKOTO OSKCIEPUMEHTa, COOJI0eHUEM
npaBuUJI 6€301MacHOro oOpalleHusl C BEIIECTBAMM.

3agauM IMCUMILVINHBI:

1) cdopMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEW MPOTEKaHMSI XUMUYECKUX
IIPOLIECCOB U SIBJICHUU B OKPY>KalOILEH Cpelie, LIEJIOCTHOM HayYHOU KapTUHBI MUDPA,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHS  COCTaBIATH  (OPMYJbI  HEOPraHMYECKUX U
OpPraHMYECKUX BEILECTB, YPABHEHUSI XUMUUECKUX PEAKLMM, OOBSACHATh UX CMBICI,
UHTEPHPETUPOBATH PE3YJIbTaThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) copmupoBaTh HABBIKM MPOBEACHUS MPOCTEHIINX XHUMHUYECKHUX
HKCIEPUMEHTAJIbHBIX HCCIECJOBAHUM C COOJIIOEHMEM IpaBWil 0€30I1aCHOTO
oOpallieHus1 ¢ BEIIECTBAMHU U JIaOOpaTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHUS HUCIIOJIb30BATh MHPOPMALIMI0 XUMHUYECKOIO XapaKTepa U3
Pa3IMYHBIX UCTOYHHUKOB,;

5) chopmupoBaTh ~ yMEHHMS ~ NPOTHO3UPOBATH  MOCHEACTBHS  CBOEH
NESATEIIBHOCTY W XMMMUYECKHUX IPUPOJHBIX, OBITOBBIX U IPOU3BOACTBEHHBIX
IIPOLIECCOB;

6) chopmupoBaTh NOHMMAaHUE 3HAUUMOCTH JTOCTHIKEHUN XMMHYECKON HayKu

Y TEXHOJIOTUH JJIS pa3BUTHS COIIMAIIBHON U TIPOU3BOJICTBEHHOM chep.



1.3.2. Il.ianupyemMblie pe3yJibTaThl OCBOCHHUS 00111€00pa3oBaTeIbHOM TUCHMILINHBI B c00TBeTcTBMU ¢ PT'OC CITIO

npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIICCTBCHHBIN MPH3HAK WM OCHOBAHHS IS
CpaBHEHUS, KIIACCU(PUKAIIUU U 000O0IICHNUS;

- ONpeAenATh IeNIM JCATEIbHOCTH, 3aJaBaTh IapaMeTph
KPUTEPUU UX TOCTHIKCHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpuBaeMbIX SBJICHUSX;

- BHOCHUTBH KOPPEKTHUBHI B JIETEIILHOCTh, OLIEHUBATH COOTBETCTBUE

)51

pe3ynbTaTOB  LEJsM,  OLCHUBATH  PHCKUA  IOCIEACTBHA
ACATCIIbHOCTH,

- pa3BUBATh KPEaTWBHOE MBIIUICHHE NMPU PEIICHUH >KH3HEHHBIX
npooiem

JIP 07 6) 6a30BBIC HCCIEIOBATENHCKUAE JCHCTBUS:

- BJIQJIETh HABBIKAMHU Y4E€OHO-HCCIIEIOBATEIbCKOH M MPOCKTHOU

Kon n
HAUMeEHOBaHUe
[lnanupyeMble pe3ybTaThl 0CBOEHHS THCHUNIIUHBI
bopmupyembIx
KOMIIeTeHI M
O6urue’ JMcuuNIMHAPHbIE
OK 01. JIP 05 B wactu Tpy10BOr0 BOCIIUTAHHS: [IP6 01. chopmupoBaHHOCTH  TPEACTABJICHHI: O
Bbi6uparth - TOTOBHOCTb K TpPYyAY, OCO3HaHME LIEHHOCTH MAacTEpCTBA, | XMMHUECKON COCTaBJISAIOLIEH €CTECTBEHHOHAYUYHOU
CIIOCO6EI Tpynoitooue; KapTUHBl MHUpPA, pPOJIM XMMHHM B TIO3HAHUM SBJICHUN
pelenus 3agaq | - 'OTOBHOCTH K aAKTUBHOHM JIEeATEIHHOCTH TEXHOJOTMYECKON | | MPUPOAbl, B (HOPMUPOBAHMM MBIIIICHUS U KYJIbTYPHI
POdECCHOHATD COLIMAJIbHOW  HANpPAaBJIEHHOCTH, CHOCOOHOCTh WHUILMHPOBATH, | TUUYHOCTH, ee (GyHKIIMOHATBHOM IrPaMOTHOCTH,
HOi IUIAHUPOBaTh UM CAMOCTOATEIBHO  BBIMOJHATH  TaKylo | HEOOXOMUMOUM ISl pEeNICHHUs TMPaKTUYEeCKUX 3amad |
NeSATeNbHOCTH NesITeNIbHOCTD; 9KOJIOTHYECKH OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY
IpUMeHUTeNbHO | - HHTEPEC K Pa3IMYHBIM chepam  mpodeccHOHANbHO | 310pOBBIO U IPUPOHOM cperie;
K pasnnunbpiM | ACATEIBHOCTH, ITP6 02 BnameTh CUCTEMOW XMMMYECKUX 3HAHUM, KOTOPas
KOHTEKCTAM OBnameHne  yHUBEPCATbHBIMH YYCOHBIMHU TTO3HABATEIBHBIMHU | BKJIIOYAET: OCHOBOIOJIATAIOIINE TMOHATHS (XUMHUYECKHIA
JEHCTBUSMHU: 3JIEMEHT, aTOM, JJIGKTpOHHAas 000JI0YKa aroma, s-, p-, d-
MP 01 a) 6a3oBble TOTHUECKUE ICHCTBHSL: BJIEKTPOHHBIE ~ OpOWMTANIM  aTOMOB, HOH, MOJIEKYII,
- CaMOCTOATEIbHO  (OpMYIMpPOBaTH U  aKTyalU3UPOBATh | BAJIEHTHOCTb, 3IEKTPOOTPHUIATENEHOCTD, CTETEHb

OKHUCJICHHS, XUMHUYECKasl CBS3b, MOJIb, MOJISIpHAs Macca,
MOJIIPHBIA 00BEM, YIIICPOAHBINA CKelleT, QyHKIMOHATbHAS
rpynmna, pagudkal, U30MepHsi, U30MEpPbI, TOMOJIIOTHYECKUN
pAn,  TOMOJIOTH,  YIJIEBOIOPOIBI, KHCIIOpOJI- U
A30TCOJEpIKAIINE COCTUHEHUS, OMOJOTUYECKH AKTHUBHBIE
BelecTBa (yIaeBObI, JKUPHI, OCJIKH), MOHOMED, TIOJTUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIC COCIHHCHUS,
KPUCTAIIIMYECKAsT PEIIeTKa, THUIBl XUMHYECKHX PEaKIuil
(OKHCITUTEIIEHO-BOCCTAaHOBHUTEIILHBIC, 9K30-U
OHIOTEPMUYECKUE, PEaKIIMM HOHHOTO OOMEHa), pacTBOp,
JJICKTPOJIUTHI, HEDJICKTPOJIUTHI, AEKTPOIATHYCCKAS
JUCCOLIMAINS, OKHCIHUTENh, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKON PEaKIMK, XMMHYECKOe PaBHOBECHE), TCOPUH

N 3aKOHBI (TeOpI/IH XUMHYCCKOI'0 CTPOCHHUA OPTraHUYCCKUX
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NesTeIbHOCTH, HaBBIKAMU pa3pelieHust Mpooiiem;

- BBIABIATH NIPUYMHHO-CIICICTBCHHBIE CBSI3U M aKTyaJIU3UPOBATh
3a/1a4y, BBIABUIATh TUIIOTE3Y €€ PEUICHMs, HAXOAUTb apryMEHTBI
JUIS JOKA3aTeNIbCTBA CBOMX YTBEP)KIEHUH, 3a/1aBaTh IapaMeTpPhl U
KPUTEPUHN PELLIEHUS;

- AHaIM3UPOBATh IIOJIYYCHHBIE B  XOHE
pe3ysbTaThl, KPUTUYECKH OLIEHMBATh  HX
IIPOrHO3MPOBATh U3MEHEHHUE B HOBBIX yCIIOBUSX;

- YMETb [IEPEHOCUTH 3HAHMSI B TIO3HABATEIBHYIO U IPAKTHUECKYIO
00J1aCTH KU3HEAEATEIbHOCTH;

- YMETh MHTETPUpPOBaTh 3HAHMUS U3 Pa3HBIX IPEIMETHBIX
o0yacTew;

BBIIBUTaTh HOBBIE UJIEH, TIPEUIaraTh OPUTMHAIbHBIE TOIXOAbI U
peLIeHMs; CTIOCOOHOCTh UX UCIOJIb30BaHUS B I03HABATEIbHOM U
COLIMAJIBHOM ITPAKTHUKE

pemeHns  3aaa4n
JOCTOBEPHOCTb,

BeuiectB A.M. bytnepoBa, Teopus 3JI€KTPOIMTHUYECKOM
nuccounanuu, nepuogudeckuit 3axkon .M. Mengeneesa,
3aKOH COXpaHEHUs MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHUH, (DAKTOJIOTHYECKUE CBEICHUS

O CBOICTBax, cocTaBe, IIOJIy4eHUHM U OE30MacHOM
UCIOJB30BAHUM  BAXKHEUIIMX  HEOPraHUYECKUX U
OpPraHMYECKHX BEIIECTB B OBITYy W MPaKTHYECKOH

JIeATEIbHOCTH YEJIOBEKA;

- YMETbh BBISIBJIATh XapaKTEPHbIE IPU3HAKU U U B3aUMOCBS3b
U3YUYEHHBIX [OHATUN, NPHUMEHATH COOTBETCTBYIOLINE
MOHSTUS TIPU ONMUCAHUU CTPOCHHUSI U CBOMCTB B3aUMOCBSI3b
U3YUYEHHBIX [OHATUN, NPUMEHATH COOTBETCTBYIOLINE
MOHSATUS TNpPU  ONUCAHUU  CTPOEHUST U  CBOUCTB
HEOPraHWYeCKUX W OpPraHWYECKHX BEIIECTB U HUX
NpEBpAIllCHHUI;  BBISBISATH  B3aUMOCBSA3b  XUMHYECKUX
3HAHUM C TOHATUAMM M MPEACTABICHUSAMHU JIPYTUX
€CTECTBEHHOHAYYHBIX MIPEIMETOB;

[TP6 03 ymeTh UCIOJIb30BaTh HANMEHOBAHMSI XUMHUUYECKHUX
COEIMHEHUN MEXKIYHApOJAHOTO COK3a TEOPETUUYECKON U
MPUKIIAJHON XMMHUH U TPUBUAIIbHBIEC HA3BaHUS BAKHEUILINX
BEIIECTB  (OTWJICH,  aleTWICH, TIUIEpuH, (EHOI,
dbopManbaerua, yKCycHasi KUCJIOTa, TIUIHUH, YTapHbIU ras,
YIJIEKUCHBIA Ta3, aMMUaK, ralieHas M3BECTb, HeralieHas
U3BECTb, NMUTHEBASI CO/Ia U JIPYTHX), COCTABIATH (OPMYIIbI
HEOPTraHWYECKUX M OPraHUYEeCKUX BEILECTB, YPAaBHEHMS
XUMHUYECKHX  PEaKIHi,  OOBACHATh WX  CMBICT;
MOATBEP)KJIATh  XapaKTEpHblE XMMHUYECKHE  CBOMCTBA
BEIIECTB  COOTBETCTBYIOIIMMH  HKCIIEPUMEHTAMU U
3alUCAMHU YPABHEHUN XUMUYECKUX PEAKIIHIA;

- YMETh YCTaHaBJIUBaThb MPUHAMICKHOCTh H3YUYEHHBIX
HEOPraHWYeCKUX W  OpPraHMYeCKMX  BEHIECTB K
ONpEeNeJICHHbIM ~ KJlaccaM W TpyIlliaM  COEJUHEHUH,
XapakTepU30BaTh MX COCTaB M Ba)XHEHIIHME CBOWCTBA;
OTpEACNATh BHUIbI XUMHUYECKUX CBs3ed (KOBaJICHTHA,
MOHHas, MeTaJuInyecKasi, BOJIOPOJIHAST), THIIBI
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KPUCTAITMYECKUX PEIIETOK BEIIECTB; KIAaCCH(PHUIIMPOBATH
XUMHYECKHE PeaKIiu;

- chopmupoBaTh MPEACTABICHUS: O  XUMHUYECKOM
COCTaBJISIOLIEH €CTECTBEHHOHAYYHON KapTHUHBI MUPa, POIU
XUMHUH B TIO3HAHWH SIBIICHUH MPHPOMBI, B (OPMUPOBAHUU
MBILUIEHUST U KYJIbTYPBl JIMYHOCTH, €€ (PYHKIMOHAIBbHOM
IPaMOTHOCTH, HEOOXOIUMOU IS PEUICHUS MPAKTUISCKUX
3aJa4 M OKOJOTMYECKH OOOCHOBAaHHOTO OTHOILEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJIHOM CpENE;

[IP6 04 ymeTh TPOBOIUTH PaCUYEThl MO XUMHYECKUM
dbopMyliaM W ypaBHEHUSM XUMHYECKHX PEaKIUi C
HCIIOJIb30BaHHEM buznuecKux BEJIMYMH,
XapaKTEePU3YIOIIKUX BEIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, oObeMa (HOpManbHBIE  YCIIOBHS) Ta3oB,
KOJMYEeCTBAa  BEIIECTBA;  HUCIIOJIB30BaThb  CHUCTEMHBIE
XUMHUYECKHE 3HaHWS I TPUHATHAA  pelleHud B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsiX, CBA3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHEM

I[IP6 05. chopMUPOBAHHOCTH YMEHUN yCTaHABIUBATH
NPUHAJISKHOCTh ~ HM3YYEHHBIX  HEOPraHMYECKUX U
OpTraHMYECKUX BEIIECTB K OINPEIEICHHBIM KjlaccaM |
rpynnaMm COeIMHEHUH, XapaKTepu30BaTh HX COCTaB U
BOKHEMIIME CBOMCTBA; ONPENEIATh BHUABl XUMHUYECKUX
CBsI3ei (xoBaJIeHTHaA, MOHHas, MeTaJlJIn4ecKas,
BOJIOPO/IHAS ), TUTIBI

ITP6 07. chopMHpPOBAaHHOCTH YMEHUIH MPOBOJIUTH PACUETHI
0 XUMHYECKUM (opMysaM U ypaBHEHUAM XHUMHUYECKUX
peakuuMié ¢ UCHOIb30BAaHUEM (UIUUYECKUX  BEIUYHH,
XapaKTEepU3YIOUINX BEIECTBA C KOJINYECTBEHHONW CTOPOHBI:
Macchl, 00beMa (HOpMaIbHBIC YCIOBHS) Ta30B, KOJIMUYECTBA
BEIIECTBA; UCIOIb30BaTh CUCTEMHbIC XUMUYECKUE 3HAHUS
JUIST TPUHSTHS PEIIEHUA B KOHKPETHBIX JKU3HEHHBIX
CUTYaLUAX, CBSI3aHHBIX C BEIIECTBAMHU M UX IPUMEHEHHUEM.

B o6nacTtu meHHOCTH HayYHOTO MTO3HAHUS:
JIP 04 chopMUpPOBaHHOCTD

Hcnons3oBath MHPOBO33pPEHHS,

11Po 06 YMETh aHaJIM3UPOBATH XUMHUYECKYIO
UHPOPMALIMIO, TOJYYAaeMyI0 W3 Pa3HbIX HMCTOYHHKOB
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COBPEMEHHBIE
CpeacTBa
IIOMCKa, aHaIu3a
u

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAyKHU U
OOIIECTBEHHON MpPaKTUKH, OCHOBAaHHOTO Ha JAMajiore KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HaHHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUDE;

(cpenctB MaccoBoil uHpopMmauuu, cetb HVHTEepHET W
JpyrHe);
I1P6 07. chopMupOBaHHOCTH YMEHUI MTPOBOIUTH PACUETHI

0 XUMHYECKUM (opMysiaM U ypaBHEHUAM XHUMHUYECKUX

WHTEPIPETAIIMHA | - COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATENbCKOW KYNbTYphI KaK | peakuid C HUCIHONb30BaHUEM (U3UUYECKUX  BEIUYHH,
nH(pOpMallUM U | CPEACTBA B3aUMOJEUCTBUS MEXKIY JIOJbMU W IO3HAHUS MHPA; | XapaKTepU3YIOIIMX BEIIECTBA C KOJIMUYECTBEHHON CTOPOHBI:
WH()OPMALIMOHH | OCO3HAHWE IIEHHOCTH HAyYHOH JIEeATENhbHOCTH TOTOBHOCTH | MacChl, 00beMa (HOPMAIbHBIE YCIOBHS) Ta30B, KOINYECTBA
bl€ TEXHOJIOTMH | OCYLIECTBIISTh MPOEKTHYIO U HCCIIEOBATEILCKYIO JESATENbHOCTH | BEIIECTBA; UCIOIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS
TUTST WHIUBUAYATHHO U B TPYIIIIE JUISE TIPUHSITHST PEIICHUH B KOHKPETHBIX JKU3HEHHBIX
BBITIOJTHEHU S - OsBnazeHne yHUBEPCAJIbHBIMH Y4YEOHBIMHM T103HABATEIbHBIMU | CUTYALIMAX, CBSI3aHHBIX C BEILIECTBAMHU U UX MPUMEHEHUEM;
3a1a4 JNEUCTBUAMMU: IIP6 08. chopMUPOBAaHHOCTH YMEHHUU IUIAHUPOBATH U
npodeccuonanp | MP 04 B) pabora ¢ nndopmanueii: BBITIOJIHSITh XUMUYECKHH OSKCIEPUMEHT (MIpEeBpaIlCHHs
HOM - BIaIeTh  HaBBIKAMU  TOJYy4YeHHS  HWHQOpPMAIMK W3 | OPTAHMYECKUX BEIIECTB MPU HArPeBaHHUH, IOTyYeHUE
NesITeIbHOCTH HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENILHO | 3TUJICHA U U3yYEHHUE €r0 CBOMCTB, KaUeCTBEHHbIE PEaAKIINU
OCYIIECTBIISITh TIOWCK, aHaIu3, CUCTEMAaTU3AIHIO U | Ha allbJeTU/IbI, KpaXMall, YKCYCHYIO KUCIIOTY; IeHATypaIus
WHTEpIpETaio HMHPOPMAllUM PA3IMYHBIX BUIOB U (opM | OCIKOB TpW HArpeBaHWM, IIBETHHIE pEaKIUH OCJIKOB;
MIPEICTaBICHUS IPOBOJIUTH PEAKLUU MOHHOTO OOMEHA, ONpPEIeNsITh CPedy
- cO3J1aBaTh TEKCTHI B Pa3IMUHbIX (hopMaTax ¢ yueTOM Ha3HAUEHUs | BOJAHBIX PacTBOPOB, KAUYECTBEHHbIE pEaKlMu Ha cyibdart-,
uHOpMallUM ¥ IIEJIEBOM ayJAWTOPHUH, BBIOMpAs ONTUMAIbHYIO | KApOOHAT- ¥ XJIOPHA-aHUOHBI, HAa KATHOH AaMMOHWUS;
dhopmy NpeACTaBICHUS U BU3YyaU3aIliH; peliaTh 3KCepUMEHTAIbHbBIC 3aa4M 110 TemaM ""MeTtaibr"
- OLICHUBATh JIOCTOBEPHOCTb, JErUTUMHOCTH | M "HeMmeramibl") B COOTBETCTBUM C IMpaBUIIAMU TEXHUKHU
nH(popManuu, ee COOTBETCTBHE MIPaBOBBIM U | 0€30MMacHOCTH TpH  OOpalieHud ¢ BEIeCTBaMH U
MOPaTbHO-ITHUYECKUM HOpMaM 1a060paTOPHBIM 0o0opyaoBaHUEM; MIPEJICTABIISTh
- UCIOJIb30BaTh CpeacTna MH(OPMALIMOHHBIX U | pe3yJbTaTbl XUMUYECKOTO 3KCIEpUMEHTa B opMe 3arucu
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B pEUICHUN | ypaBHEHUN COOTBETCTBYIOIIUX PeaKIuii U GOpMYyITUPOBATH
KOTHUTHBHBIX,KOMMYHUKATUBHBIX U OPraHU3AlMOHHBIX 3a7ad C | BEIBOJBI HA OCHOBE ITHX PE3yJbTaTOB;
coOmroieHneM TpeOOBaHUN APrOHOMHUKHU, TeXHUKU OezomacHocTH, | [IP6 09. chopMUpOBAaHHOCT, YMEHHS aHAJIW3UPOBATH
THUTHUEHBI, PECYpPCOCOEpPEkKECHHS, MPABOBBIX M JTUYECKUX HOPM, | XUMHYECKYI0 HWHQPOPMAIUIO, TMOIYy4aeMyl0 U3 Pa3HBIX
HOPM HHGOPMAIIMOHHON O€301TaCHOCTH; HNCTOYHHKOB (CpPEJCTB MaccoBOM HWHQOpManuu, CeTh
- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aLTUTHI HHGOPMAITUH, Wurepuer u apyrue).
MH(pOpPMaIMOHHOMN 6€30MaCHOCTH JTUYHOCTH,
IK 2.1, a) B 007aCTH IKOJIOTHIECKOTO BOCITUTAHUS [TP6 01 cdopmupoBaTh TPEACTABICHHUS: O XUMHUYECKON
OpranunzoBeiBath | JIP 14 B 06macTu 5K0I0THYECKOTr0 BOCIIUTAHUS: COCTABJISIOLIEN €CTECTBEHHOHAYYHOU KapTUHBI MUpPA, POJIU
paboThI 1o - c(hOpMHUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYphl, MOHHMAaHHUE | XUMUU B MO3HAHUU SBICHUN NMPUPOABI, B (HOPMUPOBAHUU
OecriepeOOHOMY | BIUSHUSL COLMAThHO-DKOHOMHUYECKUX TPOIECCOB HA COCTOSIHME | MBIIIJICHUS UM KYJIBTYpbl JIMYHOCTH, €€ (YHKIIMOHATHHON
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SHEPrOCHA0KEHH | PUPOJHOW ¥ COIMAIBHOW CpEIbl, OCO3HAHUE TJIOOATBLHOTO | TPAMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPaKTHUYECKUX
10 XapakTepa dKOJOTHUYECKUX MTPo0ieM; 3aJa4 M OKOJIOTMYECKH OOOCHOBAaHHOTO OTHOILIEHUS K
CEJIbCKOXO3SIMCTB| - IUIAHUPOBAHUE M OCYLIECTBICHHUE IEHCTBUU B OKPYXKAIOUIEH | CBOEMY 3I0POBBIO U IPUPOIHON CpELIE;

€HHOT'O cpene Ha OCHOBe 3HaHMS 1eneid ycronuumBoro pazsutus [IP6 10. chopmupoBaHHOCTH YMEHHI COOMIOAATH TIpaBUia
MpEeANPUATHS YeJIOBEUECTBA; HKOJIOTHYECKU 1IEJIeCO00pa3HOTo IMOBEIEHUs] B OBITY U

- aKTUMBHOE HEMNpuATHE  JCHCTBUI, MPUHOCSIIMX  BpeHd | TPYAOBOM JEATEIBHOCTH B LEISIX COXPaHEHUS CBOETO
OKpPY’KalollleH cpeae; 310pOBbSl U OKPYXKAIOLEH MPUPOJHON CPEIbl; YUYUTHIBATh
- YMEHHE TPOTHO3UPOBATh HEONAroNpUSATHBIE HKOJIOTMYECKUE | OMIACHOCTh  BO3JEWUCTBUS  HA  JKUBBIE  OPraHU3MBbI
MOCJIE/ICTBHS IPEANPUHUMAEMBIX IEUCTBUH, NPEIOTBPAIATh UX; | ONPEAETECHHBIX BEIIECTB, IMOHMMAas CMBICI [OKa3aTems
- pacupeHue OTIbITa NesITeIbHOCTH 9KOJIOTHYECKOH | TpeesIbHOM T0IMYCTUMOM KOHLIEHTPALIUH.
HaIpaBJIECHHOCTH;

0) pabora ¢ uapopmaruein

MP 04 wucnomb3oBaTh  cpeacTBa  MH(POPMALMOHHBIX U

KOMMYHHUKAIIUOHHBIX TEXHOJOTUH B pEIIEeHHH KOTHUTHUBHBIX,

KOMMYHHKATUBHBIX W OPTaHU3AI[MOHHBIX 33/1a4 C COOIIOJCHHEM

TpeOOBaHUN SPrOHOMUKH, TEXHUKH OE30MaCHOCTH, TUTHEHBI,

pecypcocOepexeHusi, MPaBOBBIX W OITUYECKUX HOPM, HOPM

nH(pOpPMaIMOHHOM 0€30MaCHOCTH.

[IK 2.2. IIP6 01 CdopmMupoBaHHOCTh NPEACTABICHUNH O MeCTe
[ [nanupoBaTh JIP 09. 'oToBHOCTH M CITOCOOHOCTH K OOpa30BaHMIO, B TOM YHCJIE | XUMHM B COBPEMECHHOW HAyYHOW KapTUHE MHPA;
OCHOBHBIE caMo00pa30BaHUIO, HA MPOTSHKEHWU BCEW JKU3HU; CO3HATENhHOE | TOHMMAHUE POJIM XUMUHM B (OPMUPOBAHUU KpPyrozopa u
MOKa3aTelu B OTHOIIIEHHE K HENPEphIBHOMY O0Opa30BaHUI0 KaK YCIOBHIO | (YHKIIMOHAIHHON
o0acTi yCIEUTHOM Mpo(eCcCHOHANBHOM U O0IIECTBEHHOM NesTETbHOCTH. rPAMOTHOCTH 4EJIOBEKAa [UJISl PELIEHUs MPaKTUYECKHUX
obOecrieueHus JIP 13. Oco3nannwii BbeIOOp Oyaymedr mpodeccuu | | 3am1ad;
paboToCmOCOOHOC | BO3MOXKHOCTEH peanu3aliii COOCTBEHHBIX >KM3HEHHBIX maHoB; | [IP6 03 BrageHne OCHOBHBIMH METOJAMH HAYYHOTO
! OTHOIIEHHE K  NpPOPEecCHOHANbHOW  JEATENbHOCTH  Kak | MO3HAHUS, HCHOJIb3yEeMbIMH B XHUMHHU: HAOIIOACHUE,
DIIEKTPUYECKOTO | BOBMOXXHOCTH Y4YacTHsl B PEIICHUH JUYHBIX, OOIIECTBEHHBIX, | OMMCAHUE, U3MEpEeHue, HKCIIEPUMEHT; yMEHUE
X0351CTBA roCyJIapCTBEHHBIX, OOIIEHAIIMOHATBHBIX TPOOJIEM. oOpabaTeiBaTh, OOBSICHATH PE3yJbTaThl POBEICHHBIX
cenbekoxo3siicTBe| MP 01. YMeHne caMoCTOSATeNbHO OMPEeIATh IENU ASSITEIHOCTH | ONBITOB W JIeJaTh BBIBOJBI, TOTOBHOCTh U CIIOCOOHOCTH
HHBIX Y COCTaBJISATH IJIAHBI JESTEIILHOCTH; CAMOCTOATEIHHO OPUMEHSTh  METOAbl  [O3HAaHUS  NpPU  PELICHUH
notpeduTenei, OCYLIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH MPaKTUYECKHUX 3a/1a4;

ABTOMATU3UPOBAH | ACSATEIbHOCTh; UCIIOIB30BaTh BCE BO3MOKHbBIE PECYPCHI IS [TP6 05 Brnanenue npaBuiiaMu TEXHUKH O€30MACHOCTH TIPH
HbIX U JOCTHKEHHS TIOCTABIICHHBIX 1I€JIeW U peain3alii MJIaHOB UCIIOJIb30BAHUU XUMUYECKUX BEUIECTB;

POOOTHU3HPOBAHHBI| JIEATEILHOCTH I[TP6 06 CdopmupoBaHHOCTH COOCTBEHHOW IO3UIIMH I10
X CHUCTEM OTHONICHHIO K XUMUYECKOU WHGOpMAIIUH, MOTyIaeMOi u3
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PAa3HBIX UCTOYHUKOB
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2. CTPYKTYPA U COAEPKAHUE OBIIIEOBPA30OBATEJIbHOM

JANCHUIVINHBI «XUMMU S

Bua yueOHoi padoThI

Oo0BeM B yacax

O0bem o0pa3oBaTe/IbHON MPOrPAMMBI TUCHUILIMHBI 88
B T.Y.

OcHOBHOE coaep:xaHue 80
B T. 4.

TEOPETHIECKOE 00yUeHUE 26
MPAKTUYECKUE 3aHATHUS 28
1abopaToOpHBIC 3aHITHUS 26
[IpodeccuoHANBHO-OPUEHTHPOBAHHOE COACPKAHME

(comep:xkaHMe MPUKJIATHOTO MOTYJISA) 8
B T. 4.

TEOPETUUECKOE 00yUeHUE 2
MPAKTUYECKUE 3aHATUS 2
1abopaTopHbIE 3aHATUSA 4

I[IpomexyTouHasi aTrrecTaums (3a4er)
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2.2 TeMmaTu4eCcKHUii MJIAH U cOlePKAHUE YUeOHO JUCHUILTHHBI

DopmMupy
HaunmenoBanue Coaep:xanue yueOHOro MaTeprasa (0CHOBHOe U PogecCHOHATbHO-OPHMEHTHPOBAaHHOE), O0bem | emble
pa3aesioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATUSA, IPUKJIATHON MOTYJIb YacoB | kommere
HIIUH
1 2 3 4
OcHoBHOe coaep:kaHne 80
Paznen 1. Teoperuueckue 0CHOBbI XUMUM 38
Conepxanue y4eOHOro MaTepuasa 3
geMa 1.1. Jlekumsa Nel. Xumuueckuit aaemMeHT. AToM. Sapo aToMa, U30TOMBL. DNEKTPOHHAs 0007104YKa. DHEpreTuIecKue
CHOBHbIC YpOBHH, TIOTYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d- 2eMeHThl. OCOOCHHOCTH paCHpEIeNICHUs ICKTPOHOB TI0 1
XUMIHECKHC OpOUTANIIM B aTOMax 3JIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DIEKTPOHHAs KOHUryparus aToMoB. OCHOBHbBIE
TOHATHA M 3aKOHEL XUMHUYECKUE 3aKOHBI
CTPOEHHE aTOMOB
XUMHUYECKIX IIpakTHYecKkHe 3aHATHSA 2
SJICMCHTOB [MpakTuyeckass padora Nel. «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU U PACUEThl MO ypPaBHEHUSIM
XUMHYECKHUX PEAKLIUI. OK 01
OTHOCUTENBHBIE aTOMHAsA U MOJEKYJIsIpHass Macchl. MonspHas macca. KonudectBo BemecTBa. MaccoBast 40is )
BellecTBa. 3akoH ABoraapo. MousipHblii 00beM Ta30B. OTHOCHTENbHas IJIOTHOCTh Ta30B. Pacdersl 1o
YpaBHEHUSM XHUMHUYECKHUX pEaKLUUW C HCIIOJIb30BAHHEM MAacCOBOM JONM BellecTBa, o0bema (HOpMajibHbIE
YCJIOBHSI) Ta30B, KOJIMYECTBA BEILIECTBA
JlaGopaTopHble 3aHATHSA
JlaGopaTopnas pa6ora Nel «OcHoBBI 1a00opaTOpHOil pakTHK». JIJabopaTopHas mocyna 1 XUMHYECKHE
peaktuBbl. OCHOBHBIC JabopaTopHbIe onepanuu. JlabopaTopHoe o6opyaoBanue. TexHnka 6€30MaCHOCTH U 2
npaBuiia padoTHI (MMOBEACHMS) B 1a0OPATOPHUH.
Tema 1.2. OCHOBHOE cO/Iep:KaHue 2
[lepronnueckuit IIpakTH4eckne 3aHATHA 2
SAKOH H IIpakTuyeckas padora Ne2. «/3yueHne nepuoau4ecKux 3aKOHOMEPHOCTEW U UX B3aUMOCBS3U CO CTPOECHUEM
[lepnognueckas ATOMOBY. OK 01
FUCTCMA XMMHICCKHX I[lepronnyeckas cucTeMa XuMudeckux aneMentos JI.M. Menneneesa. CBA3b IepHOANYECKOTO 3aKOHA H 5 OK 02

piiemeHToB /J[. 1.
MeneneeBa, ux
CBSI3b C COBPEMEHHOU

Ilepuoanueckoil CHUCTEMBI XMMHMYECKUX DJOJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XHMMHYECKHX D3JIEMEHTOB, 00pa3yeMbIX MMM IMPOCTBIX U CIIOKHBIX

BEIIECTB MO Trpynnam u nepuojaM llepuognyeckoil cucreMbl. 3HaU€HUE MEPUOJIMYECKOT0 3aKOHA U CHCTEMBbI
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OpPraHMYECKON XMMMH. 3aKOHBI COXpPAHEHMsI MacChl BEIIECTBA, COXPAHEHUS W IPEBPALICHMsS] SHEPTUU IIPU
XMMHYECKMX  peakuusax.  OKHUCIUTENbHO-BOCCTAHOBHUTENbHBIE  peakiuu  (YpaBHEHHsS  OKHUCICHHS-
BOCCTAHOBJIEHMSI, CTENEHb OKHCIICHUS, OKHMCIUTEIb M BOCCTAHOBUTEJb, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHbBIE
pEaKIK B IPUPOJE, IPOU3BOJICTBEHHBIX NPOLIECcCaX U JKU3HEAEATEIbHOCTH OPraHU3MOB)

reopuen xuMuueckux aemeHToB .M. Menneneesa B pa3BUTUM HAYKH.
Tema 1.3. Cojep:kanue yueGHOro MaTepuaja
Crpoenne Jlexus Nel. CtpoeHue BeniecTBa. XUMUUECKas CBA3b. BUIbI XUMUUECKOH CBA3H (KOBaJEHTHAs HEMOSAPHAS U
BCIICCTBA ToJIsIpHasi, HOHHAs!, METAIUTMYECKast). MeXaHu3Mbl 00pa30BaHUs KOBAJIEHTHOW XMMHUYECKOMN CBS3U (0OMEHHBIN U
1 pHpona JIOHOPHO-AKLENTOPHBIH). BogopoHas cBa3b. BaseHTHOCT. DIEKTPOOTpULIATENbHOCT. CTENeHb OKUCIIEHHS.
XUMHICCKON MOHbI: KATUOHBI M AHUOHEI OK 01
CBA3M. IIpakTHYeckune 3aHATHA
Mmuoroo06pa3ue >
BEIECTE IpakTnyeckas padora Ne3. «CTpoeHure BEMIECTBA U MPUPOJIa XUMUUECKON CBI3U.
JleMoHCTpanus Mojeae KpUCTATMYECKUX PEIIeTOK: HOHHON (XJIOpHUJI HATpHsl), aTOMHOM (rpaduT u anmas),
MOJICKYJISPHOM (YTJICKUCIIBIA Ta3, WOJd), METAUIMYECKOW (HATpwii, MarHui, Mmein). PelieHne npakTHUecKux
3aJlaHuii Ha COCTaBJIEHHUE DIEKTPOHHO-TpaduuecKux GopMyI1 251eMeHToB 1-4 mepuoos
Tema 1.4. Cojep:kanue y4eGHOro MaTepuaja
Knaccupuxaus, | Jegerums No2. KnaccubuKarys HeOpraHUUeCKHX BemecTs. HOMEHKIATypa HEOpraHWHeCKHX BEIECTs (OKCHIIB,
1 HOMCHKIATYPA | rynpokcuabl, KUCIOTBI, CONM). BellecTBa MONEKYJIAPHOTO M HEMOJEKYISPHOTO CTPOEHHS. ATrperaTHble
HEOPraHWHCCKUX | cocTognms BemecTsa. Kpucrammmdeckue u amopdHbIe BEIECTBA. 3aKOH MOCTOSHCTBA COCTaBa BellecTBa. THIIbI
BEILCCTB KPUCTAIUIMYECKUX DELIETOK (aToOMHas, MOJIEKYJspHas, WOHHAs, METaJIM4ecKas). 3aBUCHMOCTbh CBOWCTBA
BEILECTB OT TUIA KPUCTAIIIMYECKOM PEIETKH
IIpakTuyeckue 3aHATHS OK 01
IIpakTnyeckas padora Ned4. «HomeHKIaTypa HEOPraHUYECKUX BELLIECTBY. OK 02
PelleHne NpakTHYECKHMX 3aJaHUi MO KIacCHM(MKALMHM, HOMEHKJIATYPE M XHUMHMYECKMM (opMysiam
HEOPraHMYEeCKMX BEIECTB PA3IMUHBIX KIAcCOB (YTapHbIi ra3, yrjeKHMCHbli ra3, aMMMak, raiieHas U3BecTb,
HeralieHas: W3BeCTh, NMHUTHhEBAs COJa W APYrux): HaszBaHus BemiecTB mo MexayHapomHou (MIOITAK) wmm
TPUBMATILHON HOMEHKJIATYPE M COCTaBiIeHHE (POPMYIIbI XMMUUECKHMX BELIECTB, ONpeie]eHHe IPUHAIIEKHOCTH
K knaccy. Ilomck WMHQOpPMalMM O Ha3BaHUAM, HACHTH(QHMKATOpaM, CTPYKTYpPHBIM (GopMylnam. AHanu3
XUMHYECKOH MH(pOpPMAIMY, T0Tyd4aeMOil M3 PasHBIX MCTOYHHKOB (CPEICTB MaccoBoil MH(OpPMAILMHU, CETh
WuTepHeT u apyrue)
Tema 1.5. Conepsxanne y4e6HOro MaTepuaia
[Rns XUMHYCCKHX | Jlegummst Ne3. Xumuueckas peakuust. Kiaccupukanus XUMHYECKHX pPeakUUi B HEOPraHHYECKOH U
peakun OK 01
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IIpakTHyeckue 3aHATHSA

IIpakTnueckass padora Ne 5. CocraBieHue ypaBHEHMH pEAKUMN COCIUHEHMS, PA3J0KEHUS, 3aMEIICHUS,
oOMeHa. YpaBHEHUS PeaKINil TOpPEHUsI, HOHHOTO 0OMEHA, OKUCIICHUSI-BOCCTAHOBJICHHSI.

Pacyer KonMUeCTBEHHBIX XapaKTEPUCTUK UCXOAHBIX BEUIECTB U MPOIYKTOB peakinu. PacyeT KonMuecTBEHHBIX
XapaKTePUCTHK MPOJYKTa PEAKIIMH COCTUHEHHS, €CIM OJHO W3 BEIIECTB JaHO B HM30BITKE W/WIIU COJIEPIKHUT
npumecu. Pacuer maccoBoi min oObEMHOW JOJM BBIXOJA MPOJIYKTAa PEaKLUUU COECTUHEHHS] OT TEOPETUUYECKU
BO3MOXHOr0. Pacuer 00beMHBIX OTHOILIEHHH ra3oB. Pacuer maccol (00beM, KOJMYECTBO BELIECTBA) MPOAYKTA
peakuuu, eclid OJHO U3 BEUIECTB JIaHO B BUJE PacTBOpa C ONpEAeSIEHHOM MacCOoBOM 10yl pacTBOPEHHOIO
BEIICCTBA. KHaCCI/I(bI/IKaI_II/I}I U THUIIBI XHUMHWYCCKHUX peaKHI/Iﬁ C Yy4YaCTUCM HCOPraHUYCCKUX BCHICCTB.
KonuuectBeHHbsle oTHOWmIEHUS B XUMHH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbI B XHMHUU M PacyeThl IO
YpaBHEHUSM XUMHUYECKUX peakiui. Mojb Kak equHHUIla KOJMYecTBa BellecTBa. MolsipHas Macca. 3aKOHBI
COXpaHEHHUs MacChl M dHEpruu. 3aKoH ABoraapo. Momsipablii 00beM ra3oB. OTHOCHTEIbHAS TIIIOTHOCTH Ta30B.

IIpakTnyeckasi padoraNe6. CocraBiieHHe peakUUii MOHHOTO OOMEHa IyTeM COCTABICHHMS HMX IOJHBIX U
COKpAILIEHHBIX HOHHBIX YPaBHEHUH.

JlabopaTopHble 3aHATHS

JlabopaTopnasi paGoraNe 2 "Turnbl XuMU4YeCKUX peaxiuil’.

HccnenoBanue TUTIOB (IO COCTaBY M KOJMYECTBY HMCXOJIHBIX M OOpa3yIOIMIMXCS BEIIECTB) M NPHU3HAKOB
XUMHUYECKHX peakuuid. [IpoBeneHne peakimii MOHHOTO OOMEHa, OIpeNelieHHE CPeabl BOJHBIX PACTBOPOB.
3agaHus Ha COCTaBJIECHUE MOHHBIX pPEeaKIni

JlaGopaTopnas pa6ora Ne3. «Peakuuu ruaponuzay. MccnenoBanue cpeasl paCTBOPOB CoJiei, 00pa30BaHHBIX
CHJIBHBIMU U €1a0bIMU IPOTOJINTAMHU, U UX PEaKIHi ¢ pacTBOpaMH I1eja049M U kapOoHaTta Hatpusa. CocraBieHue
peaKkLui THIPOJIN3A .

Tema 1.6.
CkopocTb
XUMHYECKHUX
peaKLHii.
XuMHUYECKOe
paBHOBecHE

Conep:xaHue y4eOHOIro MaTepuaJa

Jlexmus Ne3. CKopoCTh peakiuu, €€ 3aBUCUMOCTD OT Pa3IUYHBIX ()aKTOPOB: MPUPOJIbI pEarupyOIINX BEIIECTB,
KOHICHTpAMK pCarupyrommx BCUICCTB, TCMIICPATYypbl W IIOLIAAN peaKHHOHHOﬁ IMOBCPXHOCTH. Tenmosrwie
3¢ (}exThl XMMHYECKUX pEaKIMil: 3K30- U 3HAoTepMHueckue peakuuu. OOpaTumble peakiuu. XUMHYECKOe
PAaBHOBCCHUC. cI)EIKTOpr, BJIMAIOIUEC HA COCTOAHUC XHUMUYCCKOTO PABHOBCCHA (KOHHGHTpaHH}I pPearcHTOB WA
MIPOJIYKTOB PEaKInH, faBjaeHue, remneparypa). [Ipuamun Jle llatense

IIpakTuyeckue 3aHATHS

IIpakTnyeckas padora Ned. «BiusiHue pa3nuyabiX (aKTOPOB HA CKOPOCTh XUMHUECKONW PEAKLIUN.

Pemienne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUN HAa aHanu3 (AKTOPOB, BIMAIOLIMX Ha H3MEHEHUE
CKOPOCTH XMMHYECKON peaklUy. 3aBUCUMOCTb CKOPOCTH XUMHYECKON peaklMy OT MPUCYTCTBHSI KaTaiau3aTopa
Ha IpUMEpe pa3jokKeHHs IMEepOKCHIa BOJOpOJa C IMOMOUIbIO IMOKCHAA MapraHia M Kartanassl. PerieHue
IPAKTUKO-OPUEHTUPOBAHHBIX 33JaHUN Ha npuMeHeHue npuHiuna Jle-lllaTenbe 11 HaxOXKACHUs HaPaBICHUS

OK 01
OK 02
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CMCIHICHUA PABHOBCCUSA XUMHYECKOHU pCakuu U aHajlIu3 q)aKTOpOB, BIIMAONIMX HAa CMCIICHUE XHUMHYECCKOI'O
paBHOBECHSI

JlabGopaTopHble 3aHATHA

JlaGopaTtopHasi padora NeS «CKopocTh XMMHMUYECKHMX peaklMil.» PernieHrne NpakTUKO-OPUEHTUPOBAHHBIX
3a/laHuii Ha aHanu3 (aKTOPOB, BIUSIONINX HA U3MEHEHHE CKOPOCTH XUMHUYECKOW peakivd, B T.4. C MO3UIUN
9KOJIOTHYECKH 11€JIeCO00Pa3HOro MOBENEHUsI B OBITY U TPYAOBOM JEATENBHOCTH B IIENIAX COXPAHEHHs] CBOETO
370pOBbsl U OKPYKAIOIIEH TPUPOJTHON CPEJIbI.

JlaGopaTopHas pa6ora Ne6. «/3yueHue BIUSHUSA Pa3TUYHbBIX (PAKTOPOB HA CMEIIEHUE XUMHYECKOTO
PaBHOBECHS.

HccnenoBanue BAMSHUS U3MEHEHUS KOHLEHTPALMU BEIIECTB, PEAKLMU CPEAbl M TEMIEPATYpbl Ha CMEIEHUE
XMMHYECKOro paBHOBecHsA. CpaBHEHHE IIONyYEHHBIX DPE3YJbTAaTOB C TEOPETHYECKM IPOTHO3MPYEMBIMHM Ha
ocHoBe npunumma Jle [larense.

Tema 1.7.
PactBOpsI, Teopus
3JIEKTPOJIUTUYECKO
U guccoluanuu u
MOHHBII 00MeH

Conep:xanue yueOHOro MaTepuaJia

Jlekumsaa Ned. PactBopbl. Buasl pacTBOpOB MO COJAEP)KAHUIO PACTBOPEHHOIO BEIIECTBA. PacTBOPUMOCTS.
[TonsTre 0 nucnepcHbIX cucTtemMax. MICTUHHBIE M KOJTIOWIHBIE PAaCTBOPBL. MaccoBas 0JIs BELIECTBA B paCTBOPE.
[Tonarue o BomoponHoM mokasarene (pH) pactBopa. DnektponuTuueckas auccoruanus. CuibHbIe U cinadble
JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI. Peakuuu noHHOro oOMeHa

IIpakTHYeckue 3aHATHA

IIpakTnyeckass padora Ne8. CrocoObl BbIpaXEHUS KOHIIGHTPALIMM pPAacTBOpPOB. PelieHne mNpakTHKO-
OpPUEHTHUPOBAHHBIX PACYETHBIX 331aHUI HAa PaCTBOPHI

JlabopaTopnasi pabora Ne7. «lccienoBaHue JUCIIEPCHBIX CUCTEM.

IIpuroToBneHne M HM3ydyeHHE CBOICTB TUCIEPCHBIX CHCTEM pA3HBIX BUJOB: CYCIIEH3HM, 3MYJbCHH,
KOJJIOUZAHOTO pacTBopa. CpaBHEHHE CBOMCTB HCTUHHBIX U KOJUIOMJIHBIX PacTBOPOB, BBIIBIEHHUE OCHOBHBIX
pa3IuYui MEXKJ1y HUMH.

JlaGopaTtopuasi padora Ne6 «IIpurorosienue pacTBOpoB». I[IpuroropiieHuE pacTBOPOB 3aJaHHONW MacCOBOM
JOJIel PAacTBOPEHHOTO BEIIECTBA, MPOBEICHUE PEAKIM HOHHOTO OOMEHa, OMpEIENICHHE Cpelbl PacTBOPOB
BEIIECTB C IOMOIIBIO YHUBEPCAIBHOTO WHAMKATOpa (KHUclas, HeHTpaibHas, MIelo4Has). 3aJaHus Ha
COCTABJICHME HOHHBIX peakUui. PellleHne NpakTUKO-OpPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUM HAa pPacTBOPBHL,
HCIIOJIb3YeMbIE B OBITOBOM U MMPOU3BOJICTBEHHON JESITEIbHOCTH YeJIOBEKa

OK 01
OK 02

KoHTpoJIbHAA
padora 1

IIpakTnyeckas padora Ne9. CTpoeHue BelecTBa U XUMUYECKUE peakiuu (1o pasznueny 1)

Paznen 2. Heopranuueckasi Xumusi
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Tema 2.1.
duzuko-
XUMHNYECCKUC
CBOMCTBaA
HEOpraHUYECKUX
BEIICCTB

OcHoBHOe conep:kaHne

Teopernueckoe o0yueHue

Jlekuus NeS. Merambl. O0miue Gpusndeckre U XUMHIECKUE CBOMCTBA MeTaioB. CriocoObl OTydeHUsI.
3HaYeHUE METAJUIOB U HEMETA/UIOB B IIPHPOJIC U )KU3HEACATEILHOCTH YeJIOBeKa M opraHnu3MoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HH, CITIOCOOBI 3aIUTHI METAIJIOB OT KOPPO3HUH

Jlexmus Ne6. Hemeramsl. O0mue Gpuzndeckue 1 XMMHUECKUE CBOMCTBA HEMETAIOB. TUITHYHBIC CBOMCTBA
Hemetaiwio [V- VII rpynm. Knaccudukanus 1 HOMEHKIaTypa coeTMHeHUH HeMeTaioB. KpyroBopoTsl
OMOTECHHBIX JIEMEHTOB B IPUPOJIC.

Jleknus Ne7. XyMHUuecKre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEUIECTB (OKCUIOB, THIPOKCHUIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCTMHECHUH,
BBICHIMX OKCHJIOB U THAPOKCHJIOB.

IIpakTnyeckue 3aHATHS

IpakTnyeckas padora Nel(. CoctaBiieHHE YpaBHEHHN XUMUYECKUX PEAKIIUI C y4aCTHEM MPOCTHIX U
CJIO’KHBIX HEOPTraHUYECKHX BEILECTB: METAJUIOB M HEMETAJUIOB; OKCH/IOB METAJUIOB, HEMETAJUIOB M aM()OTEPHBIX
3JIEMEHTOB; HEOPTaHUUYECKUX KUCIIOT, OCHOBAaHUH M aM()OTEPHBIX T'MJIPOKCUI0B; HEOPraHUUECKUX COJIEH,
XapaKTEePU3YIOLIUX UX CBOKCTBA. PellleHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa CBOMCTBA,
COCTaB, MOJy4yeHHE U 0€30I1aCHOE NCIIOIb30BAHNE BaXKHEHIINX HEOPTaHUYECKUX BELIECTB B OBITY U
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKA

JlaGopaTopHble 3aHATHSA

JlabopaTopHas padora Ne8. «CBoiicTBa METaIIOBY.
Hccnenoanne pu3nyecknx U XUMUYECKUX CBOMCTB METAJIOB. Perienne skcrepuMeHTalbHbIX 3aa4 Mo
CBOMCTBAM XMMHUYECKUM CBOMCTBAM MCTAJUIOB, 11O PACIIO3HABAHUWIO U IMOJTYYCHHIO COG,Z[I/IHGHI/Iﬁ METAJIJIOB H.

JlaGopaTtopHas padora Ne9 «CBoiicTBa HEMETAIIIIOBY.
I/ICCHGI[OBaHI/Ie q)HSHLIGCKI/IX 1 XUMHUYECKUX CBOICTB HeMeTaJIoB. Pemenune SKCIICPUMCHTAJIbHBIX 3aJ1a4 IO
CBOMCTBaM XMMHYECKMM CBOWCTBaM HEMETAJLJIOB, M0 PACTIO3HABAHUIO M MOTYYSHHIO COSAMHEHU HEMETAIIJIOB

OK 01
OK 02
IIK 2.1

Tema 2.2.
UnenTudukarus

HEOPTaHUYECKUX

BEILIECTB

Conepxanue y4eOHOro MaTepuasa

MpaKTUyeckune 3aHATUA

IIpakTnuyeckasi padora Nell. Pemienue npakTUYeCKUX 3aJaHUi 1O KJiaccU(UKALMM, HOMEHKIAType U
XUMHYECKUM (POpMyJIaM HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB (Ha3bIBaTh U COCTABIATH (HOPMYJIbI
XMMHUYECKHX BELIECTB, ONPEAENIATh MPUHAIIEKHOCTD K KJIaccy)

JlabopaTopHble 3aHATHS

JladopaTopnasi padora Nel0. «MneHTrdukanms HECOPraHNIECKUX BEIIECTBY.

OK 01
[IK 2..2
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Pemienne sxcriepuMeHTaNbHBIX 3a/1a4 10 XUMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJLJIOB, IO PACTIO3HABAHUIO
U TIOJTyYEHUIO COETUHEHHI METalsIOB M1 HEMETaJLJIOB.

Nnentudukaius HEOPraHMYECKUX BEIIECTB C UCIIOIB30BAHIEM UX (PU3UKO-XUMUYECKUX CBOMCTB, XapaKTEPHBIX
KayeCTBEHHBIX peakuuii. KauecTBeHHbIE peakiiuy Ha Cyib(aT-, KapOOHAT- U XJIOPH/I-aHUOHBI, Ha KaTHOH
AMMOHHSI

KonTpoasnas N
IIpakTyeckas padora Nel(. CBolicTBa HEOPraHUYECKUX BELLIECTB
pabora 2
Pa3znen 3. Teoperuueckue 0CHOBBI OPraHUYECKOW XUMUM
Conep:xaHue y4eOHOIro MaTepuaJa
Tema 3.1. Jlekuust Ne8. [Ipenmer opraHndeckoil XMMUU: €€ BOBHUKHOBEHHE, PA3BUTUE U 3HAYECHHE B MOJYYEHHH HOBBIX
Knaccn@uxalms, | penects u marepuanos. Teopus CTpoeHHs oOpraHAYecKux coemnHenuii A.M. ByTieposa, eé OCHOBHEIE
CTpOCHHUE 1 nonoxenus. CTpykTypHble (OPMyJIbl OpPraHUYECKMX BEIECTB. |'OMOIOrHs, W3oMepHs. XUMUUECKas CBA3b B
HOMCHKJIATypa OPraHUYECKHMX COEIAUHEHUSX: KPATHBIE CBA3H, G- U T-CBSI3U.
OpraHNHCCKUX IIpescraBienue o K1accu(GUKAME OpraHuuecKuX BemecTs. HoMeHKIaTypa opraHM4eckux coeMHeHUi OK 01
BCIICCTB (cucTemMaTHUeCKas) M TPHBUAJIbHBIC HA3BAHUSI BAXKHEHMIIINX MPEICTABUTENEH KIaCCOB OPraHUYECKUX BEIIECTB
IIpakTHYecKue 3aHATHSA K.2.2
IIpakTnueckass padora Nel2. «Homenkmarypa opraHudeckux BemecTB». HomeHKiIaTypa OpraHM4ecKux
COCIMHEHUHN OTJIENBHBIX KJIACCOB (HACHIIIEHHBIC, HEHACHIIICHHBIE U apOMAaTHYECKUE YTIEBOAOPOIbI, CIIHPTH,
deHonbl, anbIerunbl, KEeTOHbI, KapOOHOBbIE KHUCIOTHI U J1p.) CocTaBieHHWE TMOJIHBIX M COKPALIEHHBIX
CTPYKTYPHBIX (OPMYJT OpPraHMYECKHX BEUIECTB OTACIbHBIX KIACCOB, HWCIOJb3ysl WX Ha3BaHUS II0
CUCTEMAaTUYECKON M TPUBUAIBHON HOMEHKIJIAType (STWJIEH, aleTHIIEH, TIulepuH, (eHoN, (opMalibIeru/,
YKCYCHasi KHUCJIOTa, TIUIMH). Pacuersl mnpocreiimeld (opMyibl OpraHUYECKOH MOJEKYJIBLUCXOIl U3
3JIEMEHTHOTO cocTana (B %)
Pasznea 4. YrieBoaopoanbt
Tema 4.1. Conep:kanue y4eGHOro MaTepuaJa OK 01
CaoiicTBa OK 02
TeopeTnyeckoe o0yueHue
OpraHUYEeCKUX K 2.1
coeHHEHHt Jlexuus Ne9. IpenensHblie yrieBonopos! (aKaHbl ¥ HUKIOAIKaHbI). 'opeHre MeTaHa Kak OJJMH U3 OCHOBHBIX

HUCTOYHUKOB TeIJIa B TMPOMBIIUIEHHOCTH W ObITYy. CBOHCTBa MPUPOIHBIX YIIEBOAOPOAOB, HAXOXKJICHHUE B
IPUPOJIE U IPUMEHEHUE alIKaHOB;

Ulexmust Nel0. HenpenenbHbIE yIIIeBOIOPOIbI (QTKEHBI, IKAIUCHBI, aJTIKHHBI ).
/AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTHYECKHM psifl. DTHIEH W MPOIMWICH: COCTaB, CTPOCHUE, (U3HUECKUE U
XUMHYECKHE CBOMCTBAa (peakuuM TUAPUPOBAHUS, TaJOTEHUPOBAHUSA, TUIpATallUd, OKHUCIEHUS U

HOJ'II/IMepI/I?)aI_[I/II/I) TMOJIYUCHUC U MPUMCHCHHUC.
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Ankanauensl: OyranueH-1,3 u MmetmiOyraaueH-1,3, XuMu4eckoe CTpOCHHE, CBOMCTBA (peaKIus OJTUMEPHU3AITIH ),
pUMEHEHHUeE (7151 CUHTE3a PUPOJHOTO U CUHTETUYECKOTO KayuyKa U PE3UHBI).

IAJTKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHSI, TOMOJIOTHUECKUN Psifl. ATIETHIICH: COCTaB, XUMUUYECKOE CTPOCHUE,
buznyeckue 1 XMMHUYEeCKHe CBOMCTBA (peakliuy THIPUPOBAHUS, TaJOTeHUPOBAHUS, TUAPATAI[UN TOPEHUs),
MOJTy4eHHe U MpUMEHEHHe (MCTOYHUK BEICOKOTEMIIEPATYPHOTO TUIAMEHU JIJIsl CBAPKHU M PE3KH METaJIIOB)
Apomarudeckue yrieBoJopoabl (apeHbl). beH3onm W Tomyos: cocTtaB, CTpoeHHE, (PU3MUECKHEe M XMMHUYECKHE
CBOMCTBa (pEeakiuu TaJOTCHUPOBAHUS W HHUTPOBAHWS), TMOJNy4YeHHWE M NpPUMEHEHUE. TOKCHYHOCTh apeHOB
(BnusHUE OEH30J1a HA OPraHMU3M 4YesioBeka). ['eHeTuueckas CBA3b MEXIy YIJIEBOAOPOIaMH, MPUHAIEKAIIUMHU K
Ppa3IMYHBIM KJIaccam.

[TpupoIHbIE HICTOYHUKH YTJIEBOIOPOI0B. [IprpoaHbii ra3 u nmonyTtHbie HeTsHBIC Ta3bl. HedTh u eé
npoucxoxaeHue. CrocoOs! nepepaboTku He(TU: TIeperoHKa, KPEKUHT (TEPMHYSCKUNA, KATATUTUYECKU),
nupoau3. [IpoaykTel nepepaboTku HePTH, UX TPUMEHEHNE B TPOMBIIITIEHHOCTH

u B ObITy. KaMeHHBIH yToJIb ¥ IPOAYKTHI €r0 mepepadoTKH

CrnoxHble 3(upbl

OAHOOCHOBHBIE MpefesibHble KapOOHOBbIE KHUCIOTHI (MypaBbUHAsi M YKCYCHasi KHUCJOTBI): CTPOEHHUE,

Tema 4.2. Conepxanue y4eOHOro MaTepuasa
®usuko- JlaGopaTopHbIe 3aHATHS
Dusmo- JlaGopaTopuasi padora Nell. «CgoiicTBa yriesonopoaos». TpuBuaabHas U MEKIyHapOaHas HOMEHKJIATYpa, OK 01
XUMHIICCKIC XUMHUYECKHME CBOMCTBA, CIOCOOBI MONYYEHUs YIIeBoAopoaoB. IlonyueHue 3THIEHa U M3ydeHHE €ro CBOMCTB. 5
CBOMCTBA MopenupoBanue MOJIEKYJ W XHMUYECKUX TPEBPAIICHUN yITIEBOJOPOIOB (Ha HPHUMEPE OTaHa, STHIIEHA,
YTIACBOAOPOAOB alleTHIEHa U JIp.) U IaJloreHONPOM3BOIHBIX
Paznen 5. Kuciiopogocoaep:kaniue oprannyecKue coeIHHEeHNs 12
Tema 5.1. Conep:kaHue y4eOHOI0 MaTepHuaJia 2
Crnuprel. @enon Ulekuusa Nell. [IpegenbHble 0THOATOMHBIE CIIUPTHI (METAHOJ M 3TAHOMN): CTPOCHHE, GU3MUECKHUE U XUMHUECKUE
CBOMCTBa (peakIMu C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOJOPOAAaMHU, TOPEHHUE), MpUMEHeHue. BomopoaHbie
CBSI3U MEXIY MOJIeKyJaMu CUpToB. PU3HONIOTHYECKOE ISHCTBUE METaHOJIa M ATAaHOJIa Ha OPTaHM3M YeJIOBEKa. OK 01
MHoOroaToOMHBIE CITUPTHI (STHIICHTINKOIb U TJIMIEPUH): CTPOCHHE, PU3NIECKHE 1 XUMHUECKUE CBOCTBA )
(B3aMMOJICHICTBHE CO IICNOYHBIMA METAJUIAMHU, Ka4eCTBCHHAs pEaklUusi Ha MHOTOATOMHBIC CITHPTHI).
dwusnonornyeckoe ACHCTBIE HA OPraHu3M YesioBeka. [IpuMeHeHne riuiepuHa U STUIICHTJINKOIIS.
@Denon. CtpoeHHne MOJEKYJbl, (U3NUYECKUE M XUMHUECKHEe cBOMCTBa (eHona. ToxcumuHOCTh (eHona, ero
(bu3nOIOTHUECKOE ACHCTBUE HAa OPraHu3M uenoBeka. [Ipumenenue genona
Tema 5.2. Coaeprxkanue yueOHOro MaTepuasa 2
AnbJerusl. Jlekumus Nel2. Anpaeruapl U KeTOHBI ((hOpMabAeTHa, alleTalbIeTU, alleTOH): CTpoeHue, (pu3ndeckue OK 01
KapOoHoBbie U XUMHYECKUE CBOWCTBA (PEAaKIMH OKHCICHHS M BOCCTAHOBIICHHSI, Ka4eCTBEHHBIC PEAKIIMH), MOJTyYCHHE U ) OK 02
KHCIIOTHI. NPUMCHCHHE.
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¢u3nueckue W XUMHUYECKHE CBOWCTBa (0OIIME CBOMCTBAa KHCIOT, peakuus 3Tepu(UKalUM), MOTyYeHHE H
npuMeHeHue. CTeapuHOBasi M OJIEMHOBAsl KMCIOThI KaK MPEACTaBUTENN BBICIIMX KapOOHOBBIX KUCJIOT. Mbuia
KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE EHCTBHUE.

Crnoxnbie 3(Upbl KaKk TPOU3BOAHBIC KapOOHOBBIX KHUCIOT. I'muponu3 cinoxkHbiX 3¢upoB. Xupsl. ['maponus
*KupoB. [Ipumenenue xupoB. buonoruyeckas poJib ;KUPOB

Tema 5.3. Conep:kaHue y4eOHOTr0 MaTepHuaJia 2
YTineBonbl Jlekuusa Nel3. YrieBoawl: cocTaB, KiacCUpUKALUsS YTIEBOIOB (MOHO-, AW- W Toiucaxapuiabl). ['nmoko3a —
IpOCTEHIINIA MOHOCAaXapu: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIbl, GU3HUECKHUE U XUMUYECKHE CBOMCTBA TITFOKO3bI
(B3ammoperictBue ¢ ruapokcunom wmenu (II), okucieHne amMMuadHbM pacTBopoM okcupa cepedpa (1), OK 01
BOCCTaHOBJICHHE, OPO’KEHHE TIIFOKO3bI), HAX0XKICHUE B TIPUPOJIC, MPUMEHEHHE TIIIOKO3BI, OMOJIOTHYecKas POJib B ) OK 02
KHU3HEIEATEIIbHOCTH Opranu3ma yenoseka. @otocunte3. @pyKTo3a Kak U30Mep TIFOKO3BL.
Caxapo3a — npecTaBuTeNb IUCAaXapua0B, THIPOIN3 CaXapo3bl, HAX0XK/IEHUE B IPUPOJIC U IPUMEHEHHE.
[Tonmucaxapuapl: Kpaxmall U IeJUTI0NI03a KaK MPUPOAHbIe monuMepbl. CTpoeHHe Kpaxmaia U LEeJUTI003bI,
dbuznyecKkue 1 XuMUYeCcKre CBOMCTBA KpaxMaia (THAPOJIN3, KaYeCTBEHHAs peaklus ¢ MOJIOM)
Tema 5.4. Coaeprxkanue yueOHOro MaTepuasa 4
Du3uKo- IIpakTnyeckue 3aHATHS 2
XUMUYECKUE IIpakTyeckas padora Nel3. «HoMeHknaTypa KUCIOPOAOCOAEPKALMX OPraHUYECKUX COETUHEHUI.
CBOMCTBA TpuBHnanbHas U MeXIyHapOIHAs HOMEHKIIaTypa, XUMUYECKHE CBOWCTBA, CIIOCOOBI MOIYYEHUS CITUPTOB
KHCJIOPOAOCOACPK | U (PeHOJIOB, KAPOOHOBBIX KUCIOT U 3(PHUPOB, albACTHIOB U KeTOHOB. COCTaBICHHE CXeM peakUuil (B TOM YuCIie 2
ammx M0  MPEAJIOKEHHBIM  IIeToYKaM  MpeBpalleHuit), XapaKTepU3yIoIMX  XMMHYECKHe  CBOMCTBa
OpraHN4YeCKUX KHCJIOPOJIOCOIEPKAIINX OPraHUYECKUX COCTMHEHHI OK 01
COCTMHEHU JIaGopaTopHble 3aHSATHS 4 OK 02
JlaGopaTopHas padora Nel2. «CpoiictBa crnupTtoB» I[IpoBeneHue, HaOmMIOJeHWEe ¢ OMHUCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAUECTBEHHbIE PEAKLUU OJHOATOMHBIX CIIUPTOB (OKHCICHHE
stanosa okcuaoM Meau (I1)), MHOroaTOMHBIX CITUPTOB (B3aMMOICHCTBHE TullepruHa ¢ Tuapokcuaom meau (11)), 2
alpaeruaoB  (OKHCICHHE aMMHayHbIM pacTBopoM okcuga cepeOpa(l) u  ruapokcumom meau (1),
B3aMMOJICHCTBHE Kpaxmalia C HOJ0M)
JlabopaTopnasi pa6oTa Ne9. « Xumuueckue U Gu3nIecKre CBOHCTBA KapOOHOBBIX KUCIOTY. )
[TpoBenenue, HaOJIIOIEHUE U OMMCAHUE OMBITOB: U3YUEHHUE CBOMCTB pacTBOpPA YKCYCHOM KHCIIOTHI
Pasnes 6. A3oTcoaepskaiiue OpraHu4ecKue coeJHHeHH
Tema 6.1. Conep:kaHue y4eOHOI0 MaTepHuaJa 2 OK 01
AMUHBL JlaGopaTopHble 3aHATHS 2 OK 02
AMMHOKHMCIOTBL.  [JlaGopaTopHasi pa6ora Nel3. «CBoiicTBa a30TOCOAEPIKAIIMX OPraHUIECKUX COEAUHEHUIN. )
benkn @du3nuecKue U XMMHUYECKHE CBOMCTBA aMMHOB (PEaKIMK C KUCIOTAMU U TOPEHHs) U aMUHOKHUCIIOT (Ha
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npuMmepe rmnuHa). HaOmrogeHne W omucaHuWe JAEMOHCTPAlMOHHBIX ONBITOB: JIEHATyparusi OelIKOB MpHU
HarpeBaHWH, [IBETHHIC PEaKIIUU OCJIKOB

Pasznen 7. BbicokOMOJIEKYJ/JISIPHBIE COEINHEHUS

Tema 7.1.
[[;TacTmacchl.
Kayuyku. Boinokna

Conep:kaHue y4eOHOIr0o MaTepuaJa

[IpakTH4YecKHe 3aHATHA

[IpakTuyeckas padora Nel4. «CunTe3, aHATN3 U KJIACCU(DUKAIINS BHICOKOMOJICKYJIIPHBIX COSIMHEHU)

BEIIECTB M XUMHUYECKHX peakiuil. [IpeactaBineHuss o0 o0OmMMX HAYYHBIX NPHUHIMIAX TPOMBIILICHHOTO
MOJIyYEHUs] BAKHEUIIIUX BEIIECTB (Ha MpUMEpax MPOU3BOICTBAa AMMHUAKA, CEPHOM KUCIOTHI, METAHOJIA).

XuMHS ¥ 370pOBbE YEJIOBEKA: IMpaBuUiia OE30MMacHOr0 HCIOJIB30BaHUS JICKAPCTBEHHBIX IIPENaparosB,
OBITOBOM XMMHH B IIOBCEIHEBHON KU3HU

IIpakTuyeckue 3aHATHS

IIpakTuyeckasi pa6ora NelS. «[IpuMeHeHHE XUMUUECKUX BEIIECTB U TEXHOJIOTHI C Y4ETOM Oyaymien

DcHOBHBIE MOHSTHS XUMHH BBICOKOMOJEKYJISIPHBIX COEIWHEHUN: MOHOMEp, IMOJUMEpP, CTPYKTYpPHOE 3BEHO, OK 01
CTEeNeHb MOJUMEPU3ALNU, CPEIHAS MOJeKysapHas Macca. OCHOBHbBIE METOJbl CUHTE3a BBICOKOMOJIEKYJISIPHBIX OK 02
COEIMHEHUH — MOJIMMEpPU3aIUs U TOJIUKOHICHCALIHSL.
D3nakoMiieHue ¢ oOpa3amMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB: IJIACTMACChI
(MTONMMATUIICH, TIOJUTIPOITUIICH, TTOJMBUHUIXIJIOPHI, TIOTUCTUPOIT); HATYPAIbHBIN U CHHTETHYECKHUE KayIyKH
(OyTagreHOBBIN, XJIOPOTIPEHOBHBIN U N30MPEHOBBIN ); BOJIOKHA (HaTypaabHBIC (XJIOMOK, IIEPCTh, MENK),
MCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KallPOH U JIABCAH)
KonTpoabsnas N
pa6ora 3 IIpakTuyeckas padora Nel3. CtpyKkTypa U CBOKWCTBA OPraHUYECKUX BEILIECTB
IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE CO/lePKAHUE (COAepPKaHNe MPUKJIATHOTO MOYJIsA)
Paznen 8. Xumus B ObITY M IPOU3BOJACTBEHHOH 1€ATEJIbHOCTH YeJI0BEKA
Tema 8.1. Conep:kanne yueGHOr0 MaTepuaa
XUMHYECKUE
TeXHOIOTHH B Jlekuus Nel4. [TpaBuiia SKOJIOrHYECKHU 11€TIecCO00pa3HOTO OBEIEHUS B OBITY U TPYAOBOH AESITETLHOCTH
MOBCeNHEBHOH 1 | B LEISIX COXPAHCHHMSI CBOCTO 3710POBbsI M OKPYIKAIOLIEH IPUPOAHOI CPe/ibl, OIIACHOCTh BO3JCHCTBHS Ha XKHUBbIC
npodeccuonansHo | OPTaHU3MbI OPTAaHHYECKUX BEIIECTB OTIE/IbHBIX KJIACCOB (YrIeBoIopoIbl, CIUPTHI, PEHOIBI, XJIOPOPTAHHIECKUE
#  mestempHOCTH | IPOU3BOJHBIC, ANbACTUIBI U JIP. ), IIOKA3aTelb NPEIEIbHO JOIyCTUMOM KOHLICHTPALMK U er0 UCIIONIb30BaHHE. OK 01
YelloBeKa Ponp xumun B 00ecriedeHMM SKOJOTHMYECKOM, DHEPreTUYecKOH M HUIIEBOH 0€30MacHOCTH, Pa3BUTUH OK 02
MEAMIIMHBI, CO3JAHUH HOBBIX MAaTepPHAaJIOB (B 3aBUCUMOCTHU OT BUJIA MPOo(eccroHaIbHOMN NesTeIbHOCTH), HOBBIX OK 04
HMCTOYHUKOB HSHEPruu (aJbTEpPHATUBHBIE HCTOYHUKUA 3Hepruu). [loHATHE O HaAydHBIX MeTOoAax IO3HAHUS I%If ;)72
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npodeccCHoHABHOM eSATEeTbHOCTHY.

Pemenne keiic-3amau mo TeMam: MHIIEBBIC MPOIYKThI, OCHOBBI PAIMOHAIBHOTO MHUTAHHS, BaKHEHIIINE
CTPOMTENIbHBIC W KOHCTPYKIIMOHHBIC MaTEpHaibl, CEIbCKOXO3SIMCTBEHHOE MPOM3BOJICTBO, KPAcKH, CTEKIIO,
KepaMHKa, MaTepuayibl Ui DJICKTPOHUKH, HAHOMATEpUAbl, TEKCTHJIbHBIC BOJIOKHA, MCTOYHUKU DHEPIHH,
OpTraHU4YCCKUC U MHHCPAJIBHBIC YI[OGPGHI/IH, JICKAPCTBCHHBIC W KOCMCTHUYCCKUC TIpCIIapaThl, GBITOBa}I XHUMMA,
MaTepualibl U3 KCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

Zamura: [IpencraBineHue pe3yabTaTOB pEIICHUS Keic-3a1a4 B (GopMe MUHHU-IOKIAAa (JIOIMyCKaeTCs
HCIIOJIb30BaHUE IpaMUCCKUX U MPE3CHTAIIMOHHBIX MATEPHUAJIOB)

JlabopaTopHble 3aHATHS

JladopaTopnasi paGora Nel4. «OmnpeneneHue *KECTKOCTH TPHUPOAHOW BOAb CrocoObl yCTpaHEHHS BCEX
BUJIOB JKECTKOCTH B 3aBHUCHUMOCTH OT COCTaBa COJIEH J>KECTKOCTH. PelieHue s3KCnepuMEHTAIbHOW 3aJayd Ha
BBISIBJICHHE BPEMEHHOW M TOCTOSHHOM ECTKOCTH BOJbl. OllEHKa BEpPOSTHOCTH YCTPAaHEHHUS BCEX BHJIOB
JKCCTKOCTHU B JOMAIITHUX YCJIOBUAX

JlaGopaTtopHas padora Ne 15. «Onpenenenrie pH BOIHOM BBITSKKH MMOYBBI, €€ KUCIIOTHOCTH U IIEJTOYHOCTH.
HccnenoBanue BOJHBIX BBITSDKEK OOpPA3IOB TOTOBBIX IMOYBEHHBIX CMECEH (ISl pa3sHBIX THUIIOB PACTCHHM).
Omnpenenenne pH mouBsl ¢ UCIONB30BaHUEM MHAMKATOPOB. OlLlEHKA TUIOB MOYB B MPEJICTaBICHHBIX 00pa3iax
(cunmpHOKUCIHAA, KUCTasl, cTaboKucTas, HeWTpallbHas, IeJI0YHas).

IIpomeskyTouHas arTecTanus nmo gucuumanne ( 1nddepeHupoBaHHbIN 324eT)

Bcero

88
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3.1.

3. YCJIOBUSI PEAJTU3ALIMA MTPOTPAMMBI YUEBHOW
JUCHMUILIAHBI

TpeboBanuss K  MHMHHMAJIBHOMY  MAaTepPHATbHO-TEXHUYECKOMY

o0ecreYeHnIo

Jlis peanu3anuy TPOrpaMMbl TUCHUIUIMHBI JTOJDKHBI OBITH MPENLyCMOTPEHBI

CIEAYIOIIUE ClIeMaTbHbIC TOMEIICHUS: YICOHBIN KaOUHET XUMHUH

Cneunajan3upoBaHHasi MedeJib M CUCTEMbI XPAHEHUS

Cron 11abopaToOpHBIA JI€MOHCTPAIIMOHHBIA (C 3alIMTHBIM, XUMOCTOWKUM U
TEPMOCTOMKUM TOKPBITHEM, PAKOBUHOM, MOJBOJKOM M OTBEICHHEM BOJBbI,
CAHTEXHUKOHM, JJIEKTPUUYECKUMHU  pO3ETKaMH, aBTOMaTaMd  aBapHUITHOTO
OTKJIFOYEHUS TOKA)

CroJst yueHn4ecKuil J1abopaTOPHBINA, PETYINPYEMBIl MO BBICOTE (C 3aIIUTHBIM,
XUMOCTOMKUM ¥ TEPMOCTOWKHM TOKPBITUEM, PAKOBHUHOW, OOPTHKOM IO
HApYKHOMY KpPal0, MOABOJKOM M OTBEICHUEM BOJIbI, U CAHTEXHUKOMN )/

Cryn yuyeHu4eckuil (no konuuecmay ooy4arouuxcs)

OruetymuTesnb

Cron ¢ sumKkamMu JUIsl XpaHeHUs! (pabouee mecmo npenooasameis)

Kpecno obucnoe (pabouee mecmo npenooasamens)

JIoCKa MarHUTHO-MapKepHas

Cucrema (yCTpOHCTBO) /1JIs1 3aTEMHEHUS] OKOH

A e N R

Hlkad BBITSXKHOW MAaHOPAMHBIN

10.

Hlkad nast xpaHeHus yaeOHbIX TOCOOUi

11.

ArnTeuka YHUBCpCaJIbHasd OJIs1 OKa3aHHs nepBoﬁ MG,ZIPIHPIHCKOﬁ IIOMOIIIH

TexHUUYeCKHE CPeACTBA

NHTepakTHBHBIMN MPOrpaMMHO-AIAPATHBIA KOMIIJIEKC MOOWIBHBIN WIIH
CTalMOHApHbIM  (mporpamMmHOe oOecreyeHue, MPOeKTOp, KpeIUIeHue B
KOMILJICKTE)

JJIeKTPOHHBIE CPeACTBA 00YYeHMsI

DNEeKTPOHHBIC CPEACTBA OOYUCHUS (CINYK)

JleMOHCTpalIMOHHBIE YUeOHO-HATIJISIIHbIE TOCO0MS

Kommnekt IMOPTPCTOB BCIIMKNX XUMHUKOB

[TocoOus HArIAAHOM YKCITO3ULIAN

[Tepnoanueckas cucrema xumudeckux 3nemeHToB (.M. Menneneena

CHelII/IaJII/I3I/Ip0BaHHaH Me0eJIb U CHCTEMbI XPaHCHUA NJIs1 XMMHUYECKOH
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Jaboparopum

Cron naGopaTopHBIM JEMOHCTPALIMOHHBIN (C 3aIlIUTHBIM, XUMOCTOMKUM
U TEPMOCTOMKUM TOKPBITUEM, PAKOBUHOM, MOABOJKOW M OTBEJEHUEM BO/IbI,
CAHTEXHUKOH, JJIEKTPUYECKUMHU pO3ETKaMH, aBTOMaTaMd  aBapHUITHOTO
OTKJIFOYEHUS TOKA)

2 Kpecno oducnoe
3 OruetymuTenb
JleMOHCTpanMOHHOE 000PY/I0BAHME M MPUOOPHI 1JI51 KAOMHETA U J1a00paTOPHH
1. Becsl 251eKTpOHHBIE
2. CTonuk noIbeMHbII
3. [IITaTuB NEMOHCTPALIMOHHBIN
4. Anmnapar 11 NpOBEICHHS] XUMUYECKUX PEeaKIUi
3. Annapar Knnna
6. [Ipubop mys WUTFOCTpAMM  3aBUCHMOCTA  CKOPOCTH  XUMHUYECKHX
pPEaKIui OT YCIOBUM OKPYKAIOLIEH Cpeabl
7. HaGop s anektponnsa 1eMOHCTPauOHHbBIN
8. [Ipubop mJis ONBITOB MO XUMHUU C  DJIEKTPUYECKHUM  TOKOM
(;TabopaTopHbIiA)
9. [Tpubop A1 UITFOCTpAIMK 3aKOHA COXPAHEHHUST MaCChI BEIIECTB
10. YcraHoBKa 17151 MIEPETOHKU BELIECTB
11. pH-meTp
JIabopaTopHO-TEXHOJIOTMYeCcKOe 000py/I0BaHHUeE /IJI Ka0uHeTa M J1adopaTopuu
1. KonGonarpesaresnn
DNeKTpOIInTKa

bans komOuMHUpOBaHHAS JTabOopaTOpHAst

Bechl AJI1 CBIITYYHMX MaTCpualioB

[Tpubop 11 mosrydeHus ra3os

CrnupToBKa nabopaTopHast

MarsuTHas MelIajaka

Habop nocynbl 17151 peakTUBOB

e e B I e el

HaGop mocynbl u TpUHAIICKHOCTEH 1 pabOThl € MalbIMA

KOJIMYCCTBAMH BCIICCTB

JlabopaTopHasi XuMHYeCKasi MOCYAAa JJI KaOUHeTa M J1adopaTopuu
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[E—

Kommiekt kos10 7eMOHCTpalMOHHBIX

2. Hab6op npoOok pe3snHOBbBIX

3. [IInaHr CUITMKOHOBBIN

4. KoMruiekT cTekstHHOM Mocy bl Ha Hitudax AeMOHCTPAMOHHBIN

3. Jlo3upyroliiee yCTpOMCTBO (MEXaHUYECKOE)

6. KommexT uznenuit u3 kepamuku, Gapdopa u ¢pasnca

7. KommiekT MepHBIX K010 Maioro oobeMa

8. KoMmiekT MepHBIX KO0

9. KommiekT MepHbBIX UINHAPOB CTEKIISIHHBIX

10. KoMI1eKT BOpOHOK CTEKJISTHHBIX

11. KomrmiekT nuneTok

12. KoMIuIeKkT cTakaHOB CTEKISTHHBIX

13. KoMIIIeKT cTakaHOB XMMHUYECKUX MEPHBIX

14. KoMIuiekT crakaHuMKOB /1J1s1 B3BEIIMBAHUS

15. KomnuiexT cTymnok ¢ nectukamu

16. HaGop mmareneit

17. Habop nunieros

18. Ha6op uvamex [letpu

19. TpyOxka creknsHHAs

20. DKCHUKATOP

21. Yama kpuctaniu3aluoHHas

22. [[{umie! TUrenbHbIE

23. bropertka

24. [Tpobupka

25. banka nox peakTuBbI OJIMITUIICHOBAs

26. banka mox peakTuBBI CTEKJISIHHAs W3 TEMHOIO CTEKJIA C IMPUTEPTON
IpoOKOi

27. HaGop cKJISTHOK 117151 pacCTBOPOB PEAKTHUBOB

28. [Tanouka crexkisiHHAS

25




29. [IraTuB 151 TPOOUPOK

30. Kommuiext cpencTs Ji1st MHAUBUIY AIBHOM 3aLUTHI
31. Komruiekt TepmomeTpoB

32. CyummnbHasi maHelb 1J1 HOCYIbl

33. dunpTpoBanpHas Oymara u QUIbTPHI

Moaenan (00beMHbIE U IJIOCKHE), HATYPaJIbHbIEe 00beKThI (KOJJIEKIINH,
XMMHYECKHE PeaKTHBBI) VI KA0OUHeTa M J1a0opaTopuu

1 Komnuiexkt Moenein KpUCTANINYECKUX PEIeTOK

2 HaGop st MogenmpoBanusi CTPOCHHS HEOPTAHUIECKUX BEIIECTB
3 Habop aiis mosienupoBaHusi CTPOSHHSI OpTaHUUECKUX BEIIECTB

4 HaGop st MogenpoBaHust CTPOSHHSI aTOMOB U MOJICKY T

5 KomruiekT xoiuiexkum

6 KoMIIJIEeKT XUMHUYECKUX pEaKTUBOB

O06opyaoBaHue Ja00PAHTCKOI KAaOMHETa XUMHH

[—

Cron ¢ Tym6oit

Croun 1abopaTOpPHBII MOSUHBIH

CYHH/IJ'IBHaH MaHCJIb OJI ITOCY AbI

[xad nms xpaHeHus yueOHBIX TOCOOUM

Hlkad n1st XpaHEHUS XUMHUYECKUX PEaKTHBOB

xad s xpaHeHus J1abOpaTOPHOM MTOCY b1/ TTPUOOPOB

[xad BBITSHKHOM

JlaGopaHTCKkHit cTOI

O 0| | O] | K~ W| N

Cryn

—
-

[xad cymmnbHbIN

[—
[—

Pe3nHOBBIC [epYaTKn

p—
N

KoMmmuiexT epreii it MbIThs 1aOOpaTOPHON TOCYAbI

3.2. HudopmanuoHHoe oOecrieueHre peasn3aluu NPorpaMmbl

OCHOBHBIC HCTOYHUKH:

1. Tabpuensa O.C. Xumus. 10 knacc. YrnyOnennslii ypoBenb: yueOnuk / O. C.
["abpuensu, . I'. Octpoymos, C. A. Cnankos. — M: [Ipocsemienue, 2026. — 400 c.
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2. Xwumus. 11 kmacc. YrnyOnenusiii ypoBeHb: yueOHuk / O. C. I'abpuensn, U. T'.
Octpoymos, C. A. Crnankos, A. H. JIEBkun. — M: IIpocsemenue, 2026. — 432 c.

l[OHOJIHI/ITeJ'IbeIe HCTOYHHUKMU:

http://lib.bsaa.edu.ru — b bearopoackoro 'AY

http://znanium.com — ABC «3HaHIYM»

http://e.lanbook.com — DBC «JIaHb»
http://ebs.rgazu.ru — IBC «AgriLib»

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
TUCTUTLIAHBI

KoHnTponb u  olleHKa  pe3ylbTaToB  OOy4YEeHUSI  OCYUIECTBISETCS
npernojiaBaresieM B MpollecCe MPOBEACHMUS  MPAKTUYECKUX  3aHATUH U
JabopaTopHbIX PabOT, TECTUPOBAHUS, a TAKXKE BBITIOJHECHUS OOYyYaIOIUMUCS
WHIUBUIYAIbHBIX 3aJaHUil, MPOEKTOB, HCCleN0BaHUU. Pe3ynbTaThl 00yueHUs
OTIPEIETISIOT, YTO OOyYAroIIMecs MODKHBI 3HATh, TOHUMAaTh M JIEMOHCTPHPOBATH
0 3aBEPIICHUN U3YYCHHS TUCIMIUIAHEIL.

st dopmupoBaHwsi, KOHTPOJISL M OIIEHKH PE3yJbTaTOB OCBOEHUS YUeOHOMU
JTUCITUTUTMHBI UCTIOIB3YETCSl CUCTEMA OIIEHOUHBIX MEPONPHUITHH, MPECTABISIONMIAs
co00l KOMIUTIEKC Y4YeOHBIX MEPOINPHUITHHA, COTJIACOBAHHBIX C pe3yJbTaTaMu
o0yuenus u chopmynupoBanHbix ¢ yauetoM GI'OC CO0 (mpenMeTHbIe pe3yabTaThl
no auciuiuae) u @I'OCCIIO.

OK/ Monyas/Pa3ne

Pe3yabTaTt 00yuenus Tunsl oleHOYHBIX MEePONIPUATHI
IIK /Tema y y n ponp

OcHOBHOe coep:kaHue

Paznen 1.
TeopeTnueckue
OCHOBBI XUMHUU

@®opmyaupoBaTh 0a30BbIE

BEIICCTBA U XHMHYECCKHUE PCAKITUN>
NMOHATHUA U 3aKOHbI XUMHUH

1.1

OK |OcHoBHEBIE CoOCTaBIISITHL XUMHYECKHE o .
N CHUMBOJIMKH U Ha3BAHWI COEIUHEHUI I10
01 xumunyeckue bopMyIIBI cCOeTMHEHH B
HOMEHKJIAType MEKTyHapOIHOTO COI03a
MMOHSITUS W COOTBETCTBUH CO CTEIMEHDLIO 9 .
TEOPETUIECKON U MPUKIATHON XUMHUU U
BaKOHEI, OKHUCJIEHHS XUMHUYECKHUX 9
TPUBHUAIILHBIX Ha3BaHUM JIJIS1 COCTABIICHHS
CTPOCHHUE 3JIEMEHTOB, UCXOS U3
XUMHUYECKHX (POPMYII JBYXATOMHBIX
ATOMOB BAJIEHTHOCTH U N
COCTMHEHUH (OKCHJIOB, CYJIb(HUIOB,
XUMHYECKAX 3JIEKTPOOTPHUIIATETHHOCTH )
TUAPUIOB U T.I1.) U TUX
DIIEMEHTOB Apul APy

HCOPTaHUYCCKUX COCILI/IHCHI/Iﬁ OTACIBbHBIX
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http://lib.bsaa.edu.ru/
http://znanium.com/
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KJIACCOB
JlaGopaTopHnasi pabota

1. Tect «Meramnmnyeckue /

1.2 | OK [[Iepuoanuecku .
. HEMETaJUTMYeCKHUe CBOICTBA,
01 i 3aK0oH 1
oK frabmmua JLY ANEKTPOOTPUIATEILHOCTD U CPOJICTBO K
0 MeH/:[eneel'aa ' DIIEKTPOHY XMMUYECKUX 3JIEMEHTOB B
COOTBETCTBHUE C UX 3JEKTPOHHBIM
XapakTepru3oBaTh
CTPOEHHEM U IMOJIO)KEHUEM B
XUMUYECKHE IJIEMEHTHI B .
NEePUOIUYECKON CUCTEME XUMUYECKUX
COOTBETCTBUU C UX
snemenToB .. MenaeneeBay.
MOJIOKEHUEM B
N 2. IIpakTnueckue 3a1aHus Ha
NEepPUOANYECKOMN crcTeMe
YCTaHOBJICHHE CBSI3U MEX]Ly CTPOCHHUEM
XUMUYECKHX 3JieMeHTOB [[. 1.
ATOMOB XMUMHUYECKHUX 3JIEMEHTOB U
Meunneneena o
NepPUOANYECKUM N3MEHEHUEM CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COCAMHEHUMN
B COOTBETCTBHUH C MOJIOKEHUEM
IIepuoanueckoii cucreme.
[TpakTHKO-OpHEHTUPOBAHHbBIE
TEOPETHUUECKHUE 3aJaHus Ha
XapaKTepU3aLNI0 XUMHUYECKHUX 3JIEMEHTOB:
«Meramyeckue / HeMeTaJUTHYECKue
CBOICTBa, ANEKTPOOTPUIATETLHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHE C UX
AJIIEKTPOHHBIM CTPOCHHUEM U MOJ0KEHUEM
B IEPUOANYECKON CHCTEME XUMHUYECKUX
anemenToB .M. MenneneeBa»
131 oK Ctpoenue XapakTepru3oBaTh BUIbI 1. Tect «CTpoeHHE aTOMOB XUMHUYECKHX
' 01 BEIECTBA XUMHUYECKOU CBSI3U AJIEMEHTOB M MPUPOIA XUMUUYECKOU
U IIpupoja (KoBaJIeHTHAs HETOJISIPHASA U | CBSI3U.
OK | xumuyeckoil | monstpHas, MOHHas, 2. 3a7a4M Ha COCTABIICHUE XUMUYECKUX
02 CBSI3H. MeTaJlJIn4ecKast). dbopMyI1 IBYXaTOMHBIX COEIMHEHUN
Mmuoroo6pa3 | MexaHu3Mbl 00pa3oBaHus (oxcua0B, CyIb(PUIOB, THAPUIOB H T.I1.).
W€ BEIECTB KOBQJICHTHON XUMHYECKOU 3. Pelnienue npakTUYeCcKuX 3aJaHU Ha
cBsi3U (OOMEHHBIN U COCTaBJIEHUE JIEKTPOHHO-TpaPUUECKUX
JIOHOPHO-AKITIETITOPHBIN ). dbopmy 351eMeHTOB 1—4 TIepro10B
BonopoaHas cBs3b.
Knaccugduxka 1. Tect «<Homenkiatypa u Ha3BaHue
1.4 OK b KnaccudumupoBarts M
s, HEOPTraHUYECKHUX BEILECTB UCXO/S U3 UX
01 HEOPraHWYECKHE BEIIECTBA B 8
U XUMHUYECKON (hOPMYIIBI UM COCTABJICHHE
I1IK COOTBETCTBUHU C UX N
HOMEHKJIaTyp XUMHUYECKON (hOPMYIIBI HCXOIS U3
21 CTPOCHHEM .
. a HA3BaHMS BEILIECTBA 110 MEXTyHAPOIHOMN
HEOpraHuyec WJIU TPUBUAIBHOU HOMEHKIIATYPE).

KHUX BCUICCTB

2. 3a1aun Ha pacyeT MacCOBOM 10U
(Macchl) XUMHYECKOTO DJIEMEHTA
(coemuHeHUs) B MOJIEKYJIe (CMECH).

3. IlpakTuyeckue 3aiaHus 1Mo
KJIacCU(pUKallM1, HOMEHKJIAType U
XUMHUYECKHM (popMyiaM HEOPraHUIECKUX
BEIIECTB PA3JIUYHbIX KJIACCOB.

4. IlpakTUyeckue 3a1aHus Ha
ornpezesieHue XUMUYECKOW aKTUBHOCTH
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BEIL[ECTB B 3aBUCUMOCTHU BHUJIa XUMUYECKON
CBSI3M U TUIA KPUCTAJUIMYECKOU PEIIETKH

151 0K Turbr CoCTaBIATS peaim 1. 3a1[atvm Ha COCTABJICHUE YPAaBHEHUM
01 XHMH%UC Knx COCMHEHMUS, Pa3NI0KEHU, PCaKIHH.
peakuuit 0OMeHa, 3aMeIIeHS, - COCJIMHEHUS, 3aMEILIEHUSI, PA3JI0KECHHUS,

OKHCIIUTENBHO- 00MeHa;

BOCCTAHOBHTEITHHHIE PEAKITHH | OKHCITHTENBHO-BOCCTAHOBHTENbHBIX
peaKIuil ¢ UCIOJIb30BAaHUEM METO/IA
3IIEKTPOHHOTO OanaHca.

2. 3a1auy Ha pacyeT MaccChl BEIIECTBA WU
00BEMa ra3oB M0 U3BECTHOMY KOJIUYECTBY
BElIeCTBa, Macce Win 00bEMY OTHOTO U3
Y4acCTBYIOIIUX B PEAKIIMHU BEIIECTB;
pacy€Tsl Macchl (00BEMA, KOTMYECTBA
BEIL[ECTBA) MIPOJYKTOB PEAKLIUU, €CITU OJTHO
U3 BEIIECTB UMEET
3. JlabopatopHas padora «Peakiuun
TUAPOIN3A».
4. JJaboparopHas padota « Tumnsl
XUMUYECKHUX PEAKLIAN»
1.6 | OK Ckopocth XapakTepu30BaTh BIUSHUE JlaGoparopHas padota «CKOpPOCTb

01 X UMHYECKUX KOHIIEHTPaLHK1 XUMHYECKUX PEAKIUM.»

OK peakuuii. pearupyrommux BEeCcTB U JlaGopartopHas pabota. «M3yuenue

02  [Xumuueckoe | TeMIepaTrypbl Ha CKOPOCTh BIIUSIHUSI PA3JIMYHBIX (DAKTOPOB Ha

I[IK |paBHOBecue XUMUYECKHUX PeaKLni CMEUIEHUE XUMUYECKOTO PAaBHOBECHUS.

2.2 XapakTepru3oBaTh BIUSHUE Pemienne npakTUKO-OpUEHTUPOBAHHBIX

M3MEHEHUsI KOHLIEHTPAuU 3a/1aHUI Ha MpUMEHEeHUe npuHIuna Jle-

BEILECTB, PEAKLIUH CPEbl U [lamense

TEeMIIepaTypbl Ha CMEIICHUE

XUMHYECKOTO PAaBHOBECHS

1.7 OK 01 [PacTBODBHI, PaznuuaTth uCTUHHBIE 1. 3aJja4yn Ha MPUTOTOBJIEHNUE PACTBOPOB.
OK reopus pacTBOpPLI 2. 1IpakTUKO-OpUEHTUPOBAHHBIE
02  praextponutnue( MccaenoBars Gpusmuko- pacueTHbIC 3aJaHUs HA TUCTIEPCHBIE
K KO XUMHYECKHE CBOMCTBA CUCTEMBI, I/ICHO.HB3§/€MI>IG B OBITOBOI U
ITUCCOIIMAIIMU Y| UCTUHHBIX PaCTBOPOB IIPOU3BOJCTBEHHOM AEATEIBHOCTH
2.2 youwublii 06MeH 4eroBeKa
3. Jlaboparopnas pabota "[IpuroroBnenue
pacTBOpPOB
KonTposbHas CTpoeHue BeleCTBA U XUMUUECKHE
abota peaxIuu
2 ﬂiﬁ;‘zj‘;ﬂem CocTaBisiTh YpaBHEHUA KonrpoasHnas padora «CBoiicTBa
XHMHUYECKHUX peaKkumnii HEOPTraHUYECKUX BELIECTB»
asi XUMMS
21 OK VYcranaBnmuBath 3aBUCUMOCTh | 1. TecT «OCOOEHHOCTH XUMHUYECKUX
01 dusuko- (UBUKO-XUMHYECKUX CBOMCTB OKCHJIOB, KHCJIOT, OCHOBAHHIA,
OK | xuMuyeckue | CBOMCTB HEOPraHMYECKHUX aM(OTEPHBIX TUAPOKCHJIOB U COJICH».
02 CBOMCTBA BEILIECTB OT CTPOCHUS aTOMOB | 3aJ]aHUs HA COCTaBJICHUE YPaBHEHUM
[IK Heopranuueck | M MOJIEKYJI, a TAKXKE TUIIA XUMUYECKHUX PEaKLUid ¢ ydacTUeEM
2.1 UX BEIIECTB | KPUCTAJUIMYECKON PEIIECTKU MPOCTHIX U CJIOXKHBIX HEOPTaHUYECKUX

BEIIECTB: OKCHJIOB METAJIOB, HEMETAJIIIOB
1 aM(OTEPHBIX DJIEMEHTOB;
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HEOPTraHWYECKUX KHUCIIOT, OCHOBAHUN U
aM(OTEepHBIX THIPOKCHJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOLINX UX CBOMCTBA U
CHOCOOBI OTYYCHHUS.

2. 3. [IpakTUKO-OpHUEHTUPOBAHHbBIE
TEOPETUYECKHE 3a/1aHNs HA CBOWCTBA U
MOJIyYEHUE HEOPTraHUYECKUX BELIECTB
3. JIabopatopHas pabora «CBoiicTBa
METAJIIOBY.

29 OK MWnentudukar | CocTaBnarh ypaBHEHHUS 1. NlaGopatopHas paGota
01 |wua XUMHYECKUX PEaKIUU
«uIeHTU(UKALIUS HEOPTAHUUECKUX
[IK | HeopraHudec | HOHHOTO OOMEHA C y4acTHUEM BEIIECTEY
2.2 | KUX BEIIECTB | HEOPTaHMYECKUX BEIIECTB ’
3 Pa3znen 3.
Teopernueck | UccienoBarb HCTHUHHBIE
e OCHOBBI PacTBOPHI € 32JaHHBIMHA
OPraHuYecKo | XapaKTepUCTHKAMU
M XMMHH
31 OK 01 Knaccuduiamu| Kracendmumposats 1. 3aganusa Ha COCTaBJ'IeHI/I? Ha3BaHUU
[IK g, cTpoeHne n | opranudeckue BemecTna B op raHquCKIﬁX COCHHMHCHIH IO .
) HOMEHKJIaTypa | COOTBETCTBHH C HX TPUBHATIEHON HHI:I MEKAYHAPOHOM
A — CHUCTEMAaTUYECKONM HOMEHKJIIAType.
Np——— 2. 3ajaHus Ha COCTABJICHUE MOJHBIX U
COKPAIIIEHHBIX CTPYKTYPHBIX POpMYIT
OpPTaHWYECKUX BEIIECTB OTACIbHBIX
KJIACCOB.
4 Pasnen 4. HccienoBatnh
VENeBOXOPOIE YIJIEBOAOPO/BI.
41 DK 01 | CpoiicTBa XapakTepru3oBaTh CBOMCTBA
DK 02 | opraHuuecKux| yriaeBolopoaoB
K 2.2| coeqnueHnit
49 OK | ®usuko- HasbiBats yriaeBoaopoibt
01 | ®usuko- MOTPUBHAIBHON 1
XUMUYECKHUE | MEXITYHApOIHOU JlabopaTopnasi pabora Ne7 «CBoiicTBa
CBOIiCTBa HOMEHKJIaType, YTJIEBOJOPOIOBY.
YIJIEBOJOPO | XapaKTepHU30BaTh
OB XHMMHYSCKHE CBOMCTBA
5 Pazgen 5.
Kucaoponoc
oJep:xaime
OpraHuYecK
e
COeMHEHUS
5.1 OK | Couprsl. XapakTepru3oBaTh CBOMCTBA
01 | ®enon CIIUPTOB
57 OK | Anpaerunsl. | XapakTepu3oBaTb CBOMCTBA
01 | KapOGoHOBBIE | albACTHUIIOB, KapOOHOBBIX
OK | KUCTOTHL. KHCIIOT, CJIOXKHBIX 3(hDUPOB
02 | Crmoxwueble
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3UpHI

53 OK | YrneBoabl XapakTepru3oBaTh  CBOMCTBA
01 yIJIEBOJOB
OK
02
5.4 OK | ®usuko- VYcranaBinuBaTh 3aBUCUMOCTB | Tect: «HomeHkmarypa
01 xumuueckue (bU3UKO-XUMHYECKUX KHUCIJIOPOJIOCOJEPKAIIUX OPTaHUYECKUX
OK [pBoiicTBa CBOMCTB OPraHUYECKUX | COCAUHEHUIN.
02 Kkuciaopomocoa | BEmecTB OT cTpoeHus: aroMoB | JlabopaTopHast pabora «CBolicTBa
epKaInx Y MOJIEKYJI CIIUPTOBY
DPraHUYeCKUX JlaGopaTopHast pabora . «XUMHUYECKUE W
COeIMHEHNI ¢usuueckue  cBOMcTBa  KapOOHOBBIX
KHCIIOTY.
6 Paznen 6. | Xapakrepu3zoBarhb
A3oTcoaepxa | pusnyeckue U XUMHYECKHeE
e CBOMCTBA aMUHOB "
DPraHU4YecKd | AaMHHOKHMCJIOT
e cCoeIUHEeHHU
6.1 OK | AMuHBI. XapaktepuzoBaTh ¢uzndeckue/labopatopnas  pabota «CBoticTBa
01 | AMUHOKHCIO | M XMMHMYECKHE  CBOMCTBA a30TOCOIEPIKAIIMX OpraHUYECKUX
OK | to1..Benkn aMHHOB U aMUHOKHCJIOT COCTUHEHUIN.
02
7. Paznen 7. | ®opMHUpPOBATH OCHOBHbI€
BbicokoMoOs1 | MOHATHA XUMHH
eKyJsipHble | BBICOKOMOJIEKYJISIPHBIX
COCIMHEHHs | COeIMHEHU
71 OK [Inactmaccel. | dopMupoBaTh OCHOBHBIGO3HAKOMJICHHE ¢ 00pa3aMu MPUPOIHBIX H
01 | Kayuyku. MIOHATUSA XUMUY UCKYCCTBEHHBIX  BOJIOKOH, IUIaCTMAacc,
OK | BosnokHa BBICOKOMOJIEKYJISIPHBIX Kay4yKOB: MJIACTMACChI
02 COCIMHEHU M
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEePKAHNE (COMEPsKaHHue PUKJIIATHOTO MOYJIfA)

OueHuBaTh NOCJIEICTBHSA

UCJIOBCKA

NEITEIbHOCTHY YEJIOBEKA C
HO3UIIUHA DKOJIOTUYECKOUN
0€30I1aCHOCTH

8 Pazgea 8. p U 3amura keiica (c yyeTom Oyayuuei
LITOBOW U .
XHMHUSA B OBITY H . npogeccuoHaANIbHOI 1esiITeIbHOCTH)
NMPOU3BOJACTBEHHOM
MPOU3BOJACTBEHH esiTe oc eToBeKa
o ATEJILHOCTH Y€JI0BEK
oM TeATeJILHOCTH o N
¢ MO3UIU I
JeJ0BeKa .
IKOJIOTHYECKOIi
0€e30IMacHOCTH
OK 01 1. JTaGoparopHas padora Onpenenenne
8.1 Xumus B ObITy U | OTICHHBATh MMOCIIECTBUS paTop p pea
OK 02 N ’KECTKOCTH BOJBI.
K MTPOM3BOJICTBEHHO | OBITOBOM U > J1a6 5 Ne 15
1 IeATEeIbHOCTHU MIPOU3BOACTBEHHOMN - J1abOpaTopHasi pabota S
2.2 «Omnpenenenve pH BOHOW BBITSIKKH

II0YBbI, €€ KHUCJIOTHOCTH U IICIIOYHOCTU)).
Keiic (¢ yuerom Oymymieit
podecCHOHATLHOM JIESATEIILHOCTH )
Bo3MoXHBIE TEMBI KEHCOB:
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3. HoBble MaTepuaisl 1S SIEKTPOHUKHU.
4. Motolue cpelicTBa Ha HaTypajlbHOU
OCHOBE.

5. CpencrBa OBITOBOM XUMUHU

6. Xumust B Moelt Oyaytieit mpodeccuu.
7. Ilonb3a u Bpea repOUIIoB.

8. BiusHue CTUMYIIATOPOB pOCTa Ha
Ka4eCTBO pPeaIn3yemMoil
CEJIbCKOXO35IICTBEHHOU ITPOTyKIIUH

9. JlekapcTBa Ha OCHOBE PAaCTUTENbHbBIX

[pernaparTos.
10. OnpeneneHne )KeCTKOCTH BOJIBI.
11. OmnpeneneHne KauecTBa BOJIBI.

12. ABTOMOOWJIH Ha BOJIOPOTHOM
TOIJINBE.

13. HccnepoBaHue cocTaBa MUHEPaIbHOM
BOJIbl U PEKOMEHIAIMH TIO €€
HCII0IL30BaHUIO.

14. HccnemoBaHue KauecTBa MUTHLEBOU
BOJIEL.

15. WccnenoBanue npod
BOJIOTMPOBOAHOM BOJIbI HA MPEIMET
YCTpaHEHUS KECTKOCTH.

YcrpaneHue KeCTKOCTH BOJbI B
CEJILCKOXO3SIMCTBEHHON NESITEIILHOCTH.
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