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PaGouast mporpamma o01ieo0pa3oBaTeIbLHOTO MpeaMeTa pa3paboTaHa B COOTBETCTBUN
c TpedoBanusmu OI'OC cpennero oOuiero odbpazoBaHusi, Ha ocHoBe [IpumepHoii
porpaMmbl 0011Ie00pa3oBaTeILHOTO NMpeaMeTa «bruonorus» s mpodecCuoHaTbHBIX
o0pa3oBaTeNbHBIX OpraHU3alNA, PEKOMEHAOBAaHHOW MUHUCTEPCTBOM MPOCBEIICHUS
Poccuiickoit ®enepanuu GI'bOY IO «MucTUTyTOM pa3zBuths MpodecCHOHATBHOTO
oOpa3oBaHUs» B paMKaxXx OCBOeHHMs oOpazoBarenbHOM mporpammbl CIIO Ha 0aze
OCHOBHOI'O 0011ero o0pa3oBaHus  pa3padOTaHHOW C UENbI0 COBEPIICHCTBOBAHUS
noaxoqoB K peanusanuu TpeboBanuit COO B mpenemax ocBoenus OOIl CIIO
(mporpaMMm TOJATOTOBKM KBaJHU(PHUIIMPOBAHHBIX pabouux (CIyXKallux), MpOrpamMm
MOATOTOBKM  CIEIMAJIMCTOB  CpPEJHEro  3B€HA), W  HaNpaBJICHHONW  Ha
COBEPILICHCTBOBAHME OPraHU3aluu OOYYEHMs [aHHOM AUCIUIUIMHE, a TakkKe Ha
obOecrieueHue MPEeeMCTBEHHOCTH o01ieoopazoBarenbHoii moaroroBku COO u CIIO,
paccmoTpeHHord Ha 3acepganun lleparormueckoro cosera ®I'BOY IO HPIIO,
[Tpotokon Ne 13 ot «29» centsiopst 2022 r., yrBepka€HHON Ha 3acenanun CoBera 1o
OLICHKE  COJAEpXKaHWsg M  KauecTBa  MPUMEPHBIX  paboyux  Mporpamm
o011e0o0pa3oBaTeIbHOTO M COLMAJbHO-TYMAaHUTAPHOTO  IMKJIOB  CPEIHETO
npodeccuonansHoro oopazosanusi, [Ipotokon Ne 14 ot «30» Hos6pst 2022 1.

Pa3zpaboTuuk:

®dunaroBa Enena AnekcaHIpoBHa, CHELHAIHUCT BbICIIEH KBaTU(PUKALMOHHON
KaTeropuH, MpenoiaBaTesib-MeTOAMCT.
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1. OBIIASA XAPAKTEPUCTHUKA TIPUMEPHOM PABOYEM
ITPOTPAMMBI OBHIEOBPA3OBATEJIBHOI'O ITPEIMETA

«XNUMUSI»

1.1. O6aacTb npuMeHeHUsI MPOrPpaMMbI
Pabouas mporpamma 061eo0pa3zoBaTeILHOTO MPeAMeTa K XUMUS» SIBISICTCS
4acThI0 yaeOHoro 1aHa o npodeccusim CIIO:

09.01.03 — «OmnepaTtop UHPOPMALIMOHHBIX CUCTEM U PECYPCOB»
23.01.17- «MacTtep Mo peMOHTY U OOCTYKHBAaHUIO aBTOMOOMIICH»

1.2. MecTO TUCHUILUIMHBI B CTPYKTYpe OCHOBHOMH NMpPo(deccHoHAILHOM
o0pa3oBareabHoil nporpammsl CIIO:
O011e00pa3oBaTeNbHbIN NpeaAMeT «XUMUs» U3ydaeTcs Ha 0a30BOM ypOBHE B

o01reo0pa3oBaTeIbHOM IHMKJIE Y4EOHOro IJlaHa OCHOBHOM MpodeccruoHaIbHOM
oOpa3oBaTeNbHON  MPOTpaMMbl  YKPYITHEHHBIX TPYyNN  ClelHalbHOCTEH  /
npocdeccuii: 05.00.00, 07.00.00, 08.00.00, 09.00.00, 10.00.00, 11.00.00, 12.00.00,
13.00.00, 14.00.00, 15.00.00, 23.00.00, 24.00.00, 25.00.00, 26.00.00, 27.00.00,
38.00.00, 39.00.00, 40.00.00, 42.00.00, 44.00.00, 46.00.00, 49.00.00, 50.00.00,
51.00.00, 52.00.00, 55.00.00.

TpynoemkocTs npenmera «Xumus» Ha 0a30BOM ypOBHE COCTaBisieT 72 dyaca,
U3 KOTOphIX 64 yaca — 6a30BbI MOAYNb (6 pa3aenoB) U 8 4acoB — MPUKIATHON
Moayib (1 paszgen), BKIIOYAIONIMN MPaKTUKO-OPUEHTHPOBAHHOE COJICPIKAHUE
KOHKPETHOM npodeccru Wi CreruaibHOCTH.

[TpuknanHoit Moaynb BKIOYaeT oauH pazaen. Pazmen 7 «Xumus B ObITY U
MPOU3BOJICTBEHHON  NIEITEJIBHOCTH  4YEJIOBEKa»  peajlusyercs JJisl  BceX
npodeccuil/crenuaribHOCTe Ha MaTepualne KeHCoB, CBSI3aHHBIX C DKOJIOTMYECKOM
0€30MacHOCThI0 M OIICHKOW TMOCJEACTBUI OBITOBOM ¥ MPOW3BOIACTBEHHOM
NEATEeTbHOCTH, TO OTpacisM Oyaymed mpodecCHOHATbLHON —ACSTENhHOCTH
00yJaroIMXcsl.

[lepuon o0OyueHuss u  pacmpefereHre IO CeMeCcTpaM  OINpeesieT
oOpazoBaTeibHass  OpraHM3alMs  CaMOCTOSITEIbHO, C  Y4€TOM  JIOTUKH
dbopMupoBaHUsSl TMPEIMETHBIX PE3yJIbTaTOB, OOHMIMX U MPodheCCHOHATBHBIX
KOMIETEHIIUM,  MEXIPEAMETHBIX  CBS3ed ¢ JAPYTUMH  JUCHUIUIMHAMU
0011e00pa3oBaTeTLHOTO U 00IENPO(HECCHOHATFHOTO ITUKIIOB YU4eOHOTO TIJIaHa.

1.2. lleqiu ¥ muIaHMpyeMble Pe3yJbTAThHI 0CBOEHHS MIPeIMeTAa

1.2.1. leaun 1 3a5a4m y4eOHOr0 MpeaMeTa
@OopMUPOBAHUE Y CTYJECHTOB MPEACTABICHUS O XHUMHUYECKOM COCTABJISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa KaK OCHOBBI NPHUHATHS pEUICHUN B



KU3HEHHBIX W TPOU3BOJICTBEHHBIX CUTYyalUsiX, OTBETCTBEHHOI'O IIOBEJEHUS B
IIPUPOAHOU Cpeae.

3amaum npeagmera:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPY’KAIOLIEN Cpee, UETOCTHON HAyYHOU KapTUHBI MUpAa,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYIIBI HEOPTaHUUECKUX U OPTraHUYECKUX
BEIIECTB, YPaBHEHUS XHMHYECKHX peaKkluil, OOBACHATbH MX  CMBICI,
MHTEPIPETUPOBATD PE3YyJIbTAaThl XUMUUECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEACHUA MPOCTEHIINX XUMHUYECKUX
HKCIEPUMEHTAIbHBIX HCCIEAOBAHUNA C COOJIOJEHUEM TpPaBUI OE30MaCHOTO
oOpalleHHs C BEIIeCTBaMH U JIaDOpaTOpHBIM 000PYI0OBAHUEM;

4) pa3BUTh YMEHUS UCIOJIb30BaTh HH(OPMALIMIO XUMUYECKOTO XapaKTepa 13
pa3IUYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHHMS ~POTHO3UPOBATH  TMOCJEACTBUA  CBOEH
NESATEIIBHOCTY U XMUMHUYECKUX TMPUPOJHBIX, OBITOBBIX U IMPOU3BOJCTBEHHBIX
IIPOLIECCOB;

6) chopMupOBaTh MOHUMAHHUE 3HAYUMOCTHU JOCTUKEHUM XUMUUECKON HAyKH
Y TEXHOJIOTUH AJI Pa3BUTHS COLIMAIBHON M MPOU3BOJCTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3yJbTAThl 0CBOEHHs 001Ie00pa3oBaTeabHOro npeamera B coorsercTrBun ¢ ®I'OC CIIO u Ha
ocHoBe PI'OC COQO. Ocoboe 3HaueHue npeamet umeet npu Gopmuposanuu u pazsutun OK u [1K.

Ko u Il1anupyemsie pe3yJbTAThl OCBOCHHS IPEeAMeTa
HAUMEHOBAaHHE
(popMmupyembix Oo6mue’ JucuMniiuHapHbie
KOMIIEeTeH NIt 2
OK 01. B yacTu TPpy10BOI0 BOCIIUTAHMSA: - BJIAJIETh CUCTEMOM

Bri6uparsciocoObIperieHust
3a1a4NpoPeCCUOHANTBHONAEATEIbHOCTUIIPH
MEHHUTEIBHOK Pa3JIMYHBIMKOHTEKCTaM

- TOTOBHOCTb K TPYydy, OCO3HAaHHWE IIEHHOCTH
MacTepCTBa, TPYA0IIO0HE;
-TOTOBHOCTD K aKTUBHOU NeSTeIbHOCTH

TEXHOJIOTUYECKOM M COLMAJIbHOW HaIMpPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHHUIIMUPOBATh,  IUIAHUPOBATH U
CaMOCTOSITEJIbHO BBIMIOJIHATH TaKyIO ACATECIHHOCTD;
-MHTEpPEC K pa3IudHbIM cdepaMm mpodecCuoHaATbHON
JESITEILHOCTH,

OBaanenue YHHUBeEpPCAJTbHBIMHI
MO3HABATEIbHBbIMHU IEHCTBUAMMU:

a) 0asoBbIe JIOTHYECKHE IeHCTBUA:

y4eOHbIMH

XUMUYICCKUX
3HaHUW,  KOTOpas
BKJIFOYAET:
OCHOBOITOJIAT A0
e MOHSITHS
(XumMHuYecKui
HJIEMEHT,
AJIEKTPOHHAS
000J109Ka aToma, S-,
p-, d-3IeKTpOHHBIC
opOuTamM aTOMOB,

aToMm,

-CaMOCTOSATEIbHO (HDOPMYJIMPOBATh M aKTyaJM3UPOBATH | HOH, MOJICKYIIa,
po0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE; BAJIEHTHOCTb,

- yCTaHaBJIMBaThb CYIICCTBCHHBIH TMPU3HAK  WJIH | 3JICKTPOOTPHUIIATEIIH
OCHOBaHUS JUIA CpaBHCHHs, KIacCU(PUKALUKA U | HOCTb, CTEIEHD
0000111eHNS; OKMCJICHHS,

- OIIPEEIIATD LIEIU ACSITCIIBHOCTH, XUMHYECKasT CBSI3b,
3a/1aBaThlIapAMETPhl M KPUTEPUHU UX JTOCTHIKCHHUS; MOJIb, MOJISIpHAsI
- BBISBJISATH 3aKOHOMEPHOCTH U  IPOTHBOPEYMS | MAcca, MOJISPHBIN
BpPacCMaTPUBAECMBIX SBJIICHHSIX; 00BeEM,

- BHOCUTh KOPPEKTHBBI B JESATCIBHOCTH,OICHUBATH | YIIICPOTHBIN




COOTBETCTBHE pE3yJIbTATOB IIEJISIM,0IIEHUBATh PUCKU
IIOCJICICTBUHU NEATEIHLHOCTH,

- pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUN
YKU3HEHHBIX MPo0IeM

0) 0a30BbI€e MCCJIEI0BATEIbCKHE AeiiCTBUA:
-BJIa/ICThHABBIKAMUYYEOHO-UCCIIEA0BATEIBCKOM u

MIPOCKTHOW  JeATEIHbHOCTH,HABBIKAMHU  pa3peIIeHUs
npo0JieMm;
- BEISIBIISITD MIPUYUHHO-CJICICTBCHHBIC CBSI3H

MaKTyaIM3UpOBaTh 3aJaydy, BBIABUIATb THUIIOTE3yeEe
pElIeHNs], HAXOAUTh ApPryMEHTHl UJIS0Ka3aTEIbCTBA
CBOUX YTBEDPKJIECHUH, 3a7aBaTh MApPAMETPBI U KPUTEPUU

pelieHus;
- QHAJIMU3UPOBAThH MOJYYEHHBIE B XOAE pPEUICHUA3a]auu
pEe3yJbTaTHI, KPUTHUYECKH OILICHUBATh ux
JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

- YMETb IIEPEHOCUTH 3HAaHUA B IIO03HABATEIIBHYIO
UIIPAKTUYECKYIO 00JIACTU KUZHEEATETbHOCTH;

- YMETb UHTEIPUPOBATH 3HAHUSA U3 PA3HBIXIPEAMETHBIX
oOJacrei;

- BBIIABUTIaTh HOBBIE HJIEU, IPEIIaraTbOPUTMHAIbHbBIC
IIOAXO/bI U PELICHUS;

-CIIOCOOHOCTBUXHUCIIONIB30BAaHUSI B TO3HABATEIBLHON U
COLIMAIBHOM ITPAKTUKE

CKEJIeT,
(GbyHKIIMOHATbHAS
rpynmna, pajaukan,
u30Mepus,
H30MEPBHI,
TOMOJIOTHYECKHUI
psn, TOMOJIOTH,
YTIIEBOAOPOIHI,
KHCJIOPO/I- U
a30TCOJepKaIINe
COCTMHCHHSI,
OMOJIOTUYECKH
aKTUBHbBIC
BEI[ECTBA
(YrneBoJibl, >KUPBHI,
Oelku), MOHOMED,
MOJIUMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPH
bIC COCTMHCHUS,
KpHCTaJUTHYeCKas
perieTKa, THUIIBI
XUMUICCKUX
peaKuuit
(OKUCTUTENBHO-
BOCCTAaHOBUTEIHHBI
e, 9K30-U
SHAOTEPMUYECKUE,
peaKkiuu  MOHHOTO




oOMmeHa), pacTBoOD,
3JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,
AJIEKTPOJIUTHYECKAS
U CCOIAIINS,
OKHUCIIUTENb,
BOCCTAHOBUTEIIb,
CKOpPOCTb
XUMHYECKOM
peakiuu,
XUMHUYECKOEPABHOB
ecue), TEeOpHuH U
3aKOHBI (Teopust
XHMHYECKOT 0O
CTPOECHUS
OPTaHUYECKUX
BCILIECCTB A.M.
bytieposa, Teopus
3JIEKTPOJIUTUYECKO
7| JUCCOLMALINH,
MEPUOTUYECKUI
3aKOH J..
MeneneeBa, 3aKOH
COXpaHECHUS
Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUHI
SI3BIK XUMUH,
(bakToIOTNYECKUe




CBEJICHUS 0
CBOMCTBAX,
COCTaBe,
MOJTy4EHUH u
0e301macHOM
HCIIOJIb30BaHUH
Ba)KHEUIITHUX
HEOPTaHUYECKUX U
OpTraHUYECKUX
BEILLECTB B OBITY U
MPAKTUYECKON
TESITCIIBHOCTH
YyeJIOBEKa;

- YMETh BBISBIISITH
XapaKTEpHbIC
MpU3HAKU u
B3aHMMOCBSI3b
HM3y4YEHHBIX
MOHSTHUM,
MIPUMEHSITh
COOTBETCTBYIOIIINE
TTOHSTHS npu
OTMMCAHUU CTPOCHUS
u CBOMCTB
HEOPTaHUYECKUX U
OPTaHUYECKUX
BCIIECTB U HX
MpEBPALICHUM;
BBISBJISTH




B3aMMOCBS3b
XUMHYECKHUX
3HaHUM C
MMOHSITHUSIMH "
MpEe/ICTaBICHUSIMU
ApYyTHX
€CTECTBEHHOHAYYH
BIX MPEIMETOB;

- yMETh
HCII0JIb30BaTh
HaMEHOBAaHHUS
XAMHAYCSCKHAX
COCIMHCHUU
MEXYHAPOIHOTO
cor3a
TEOPETUYECKOU U
NPUKIIAJHON XUMHUU
n TPUBHUAJIbHBIC
Ha3BaHU
BaXKHEUIIINX
BEIIECTB  (PTHUIICH,
aIreTUJICH,
IMIEPUH, (HEeHo,
dbopmanpaerus,
YKCyCHasi KHCJIOTA,
[JIMLUWAH,  YTapHbIN
ra3,  yIJICKHCIbIA
ras, aMMHaK,
rameHass  M3BECTbh,

10




HeTralleHast N3BeCTh,
IUTHLEBAsT coja U
JPYTHX),
COCTaBIIATh
hopMyIIBI
HEOPTAaHUYECKUX U
OpTraHUYECKUX
BEIIIECTB,ypaBHEHUS
XAMHYECKHX
peaKuuii,
OOBSICHITH UX
CMBICI;
MTOATBEPXKIATh
XapaKTepHbIE
XUMUYECKHE
CBOMCTBa BEIICCTB
COOTBETCTBYIOIINM
U DKCIEPUMEHTAMHU
u 3aIIUCSIMU
YpaBHEHUI
XUMHYECKUX
pEaKLNiA;

- YMETh
yCTaHaBJIUBAThH
MIPUHAIICIKHOCTh
M3YYEHHBIX
HECOPTaHUYECCKUX |
OpraHUYeCKUX
BEIIECTB K

11




ONpeAECICHHBIM
KJIaccaM MW Tpynnam
COCJIMHEHUH,
XapaKTEPU30BaTh
1704 COCTaB "
Ba)KHEHIIIHE
CBOMCTBA;
ONPENENATh  BUJBI
XUMHUYECKHUX CBSI3eH
(koBajIeHTHaA,
HOHHAs,
MeTaJlJInyecKasi,
BOJIOPOJIHASI), THIIBI
KPUCTAJITUYECKUX
pEILIETOK BEIIECTB;
KJIaCCU(UITUPOBATH
XUMHUYCCKHUE
peaKIINH;

- chopMupoBath
MPEJCTABICHUS: O
XUMHUYECKOU
COCTaBJISIOIICH
€CTEeCTBEHHOHAYYHO
M KapTUHBI MUpA,
poJii  XUMHH B
MO3HAHUHU SIBJICHUU

HPUPOIBI, B
hopMUpOBaHHUH
MBIIILICHUS u

12




KYJBTYPBI
JTUYHOCTH, ee
(G yHKITMOHATBLHOMN
IPaMOTHOCTH,
HEOOXOOUMOM  UIA
pereHus
MPAKTUIECKUX
3aja4 U
AKOJIOTUYECKU
000CHOBaHHOTO
OTHOIIEHUS K
CBOEMY 3/IOPOBBIO U
MIPUPOJTHOM CPEAE;

- YMETh MPOBOJUTH
pacyeTsbl 1o
XUMUYECKUM
dbopmynam u
YpaBHECHHUAM
XUMUYICCKUX
peaKuuit Cc
HCITOJTb30BaHUEM
(dbuznyecKux
BEJTNYMH,
XapaKTEPU3YOIIHNX
BEIIIECTBA c
KOJIMYECTBEHHOU
CTOPOHBI:  MAacCHhl,
o0beMa
(HOpMaJibHBIE

13




YCIIOBUS) rasos,
KOJINYECTBA
BEILIECTBA;CI0JIb30
BaTh CHCTEMHBIC
XAUMHAYECKHE
3HAHUSA JUIS
IIPUHATHS PELICHUN
B KOHKPETHBIX
JKM3HEHHBIX
CUTYaIHsIX,
CBSI3aHHBIX c
BEIIECTBAMU M HX
MIPUMCHCHHUEM.
OK 02. B o0J1acTH IEHHOCTH HAYYHOT'0 MO3HAHUSA: - YMETh
Hcmonb30BaTh  COBpPEMEHHBIE  CPENICTBA | -CHOPMUPOBAHHOCTH MHPOBO33pEHUS, | INIAHUPOBATH 4
MOMCKa, aHajgu3a W  HHTEPIPETAlMH | COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS | BHIIIOJIHATH
nHpopmaruu n uH(pOpMaIIMOHHBIC | HAYKH W OOIICCTBEHHOM MPAaKTUKU,0CHOBAHHOTOHA | XMMHUYECKHI
TEXHOJIOTMM JJIA  BBITIOJHEHUS 3a7a4M | TUAJOTeKYJIbTYpP,CITIOCOOCTBYIOMIETO OCO3HAHUIO CBOETO | SKCIIEPUMEHT
npodecCuOHaTEHOM TESITEIIBHOCTH MeCTa BITOJIMKYJIBTYPHOM MHPE; (mpeBparmeHus
- COBEPIIICHCTBOBAHHE SI3BIKOBOM U | OpTaHUICCKUX
YUTATEIIBCKONKYJIBTYPBI KaK CPEACTBA B3aUMOJICHCTBUS | BEIICCTB npu
MEXIYTIOIbMU U TTIO3HAHUSI MHPA; HarpeBaHUH,
- OCO3HAHHE LIEHHOCTH HAyYHOH | TOJIyYCHHUE ITHIICHA
JeATEeTbHOCTH,TOTOBHOCTh OCYIIECTBIISATH TMPOCKTHYIO | U HM3YYECHHE  €ro
UUCCIIEI0BATENLCKYIOICSITEIbHOCTEUHIUBUATYIBHO U B | CBOMCTB,
TpyIIe; KayeCTBEHHBIE
OBaanenne YHHBeEpPCAJIbHBIMH yueOHBIMU | pEaKIuu Ha
NMO3HABATEJIbLHBIMH JIeHCTBHSIMM: aJbJIETUIbI,

B) pabora ¢ uHopmanmeii:

KpaxmaJ, YKCYCHYIO

14




- BJaJETh HaBbIKaMH IMOJIy4€HHUS HUH(POPMALUU | KUCIOTY;
U3UCTOYHUKOB pa3HbIX THUIIOB, | IEHATypaLysl
CaMOCTOSITENIbHOOCYILIECTBIIATh HIOUCK, aHayu3, | OEJIKOB npu
CUCTEMATHU3alMION  HMHTEpHpeTanuio  uH(pOpMaluu | HarpeBaHUM,
Pa3IMYHBIXBUJIOB U (DOPM IMIpPEICTABICHMUS; LBETHBIE  pEaKLUu
- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (opmaTax ¢ ydeToM | OETKOB; MPOBOIUTH
Ha3HayeHWs: uH(OpPMAMM ¥  LEJICBOMAYAUTOPUH, | PEAKIIUH  HOHHOTO
BbIOMpas oONTHUMalbHYIO (opMmympencTaBieHus U | oOMeHa,
BU3YaJIU3allNH; ONpENENATh Cpeny
- OLICHUBATh JIOCTOBEPHOCTb, | BOJIHBIX PAacTBOPOB,
JETUTUMHOCTBUH(OpMAIINH, ee COOTBETCTBHE | KAYECTBEHHBIE
MIPABOBBIM UMOPATBHO-3THYECKUM HOpMaM; peakiuu Ha
- HUCHOJB30BaTh  CpeACTBA  MH(OPMAIMOHHBIX | CyIbdaT-,
MKOMMYHUKAIIMOHHBIX TEXHOJIOTUI B | KapOOHaT- U
PEIIEHUMKOTHUTHBHBIX,KOMMYHUKATUBHBIXOPTaHU3AIM | XJIOPUI-aHUOHBI, Ha
OHHBIX 3aja4 C | KATHOH  aMMOHHUS;
co0M0IecHNEMTPeOOBaHUIIPIrOHOMUKH, TEXHUKU pemarthb
0€301MacHOCTH, TMTHEHBI, | 9KCIIEPUMEHTAIbHbI
pecypcocOepeKeHUs, IPAaBOBBIXUATUYECKUXHOPM,HOPM | € 33Ja4d [0 TemMam
nH(pOpMaIIMOHHOM 0€30MaCHOCTH; "Metayubr" u
- BJIAJETH HaBBIKAMU pacno3HaBaHUs u | "Hemeramnsr") B
3aIIUTHIMH(GOPMALIHH, UH(OPMAIMOHHON | COOTBETCTBUU Cc
0€301aCHOCTHIINYHOCTH. npaBuIaMu
TEXHUKH
0e30macHOCTH  MpHU
oOpareHun c
BEILECTBAMHU U
1abopaTOPHBIM
000pyZI0BaHUEM;
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MPEACTABISTh
pPE3yNbTAThI
XUMHUYECKOTO
AKCIIEpPUMEHTA B
dhopme 3amucu
YpPaBHEHUI
COOTBETCTBYIOIIUX
peaKunit u
dbopmynupoBathb
BBIBOJIBI Ha OCHOBE
ATHX PE3yIbTATOB;

- YMETb
aHAJIN3UPOBATh
XUMHYECKYIO
uHdopmaIuio,
MOJTy4aeMyIo u3
Pa3HbIX
HMCTOYHUKOB
(cpenctB MaccoBoit
uH(popmanuu, CceThb

HNuTepHer u
Ipyrue);

- BJIAJCTh
OCHOBHBIMH
METOIaMH
HAY4YHOT'O MO3HAHUA
BEIIICCTB 5
XUMHUYECKHUX
SIBJICHUM
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(Habmronenue,
U3MEpEeHHUe,
HKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETh MpPOBOJUTH
pacueTbl 1o
XUMUYECKUM
dbopmynam u
YpaBHEHUSM
XUMHYECKUX
peaKunit Cc
MCIIOJIb30BaHUEM
(bU3UIECKUX
BEIINYMH,
XapaKTepU3yOIUX
BEILIECTBA c
KOJINYECTBEHHOM
CTOPOHBI:  MAacchl,
o0bema
(HOpMasbHBIE
YCJIOBUS) rasos,
KOJINYEeCTBa
BEIIIECTBA;
HCIIOJB30BaTh
CHUCTEMHBIC
XUMUYECKUE
3HAHUS TUTST
MPUHSATHS PEIICHUN
B KOHKPETHBIX
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KHN3HCHHBIX

CUTyalusX,
CBSI3aHHBIX c
BEIIECTBAMH U UX
MIPUMEHEHUEM.
OK 04. -TOTOBHOCTBKCAaMOPa3BUTHUIO,CAMOCTOSITEIbHOCTH u|- yMETh
D¢} dexTuBHO B3aNMOACHCTBOBATH U CaMOOIIPEICIICHUIO; MJIAHUPOBATH u
paboTaTh B KOJJIEKTUBE U KOMaH/IE. -OBJIa/ICHUEHABBIKAMUYYEOHO-UCCIIEI0BATEBCKOM, BBITIOJTHATH
MPOEKTHOM U COLIMATBbHOUIESITETbHOCTH; XUMUYECKUI
OBaanenne YHHUBEPCAJILHBIMH | 3KCIEPUMEHT
KOMMYHUKATUBHBIMHM [1€fiCTBUSIMHU: (npeBpaieHus
0) coBMeCTHas AeSITeJIbHOCTD: OpraHUYECKUX
- IOHUMATh U UCMOJIb30BAaTh IPEUMYIIECTBAKOMAH/IHOM | BEIIECTB npu
U UHAUBUIYabHON paOOThI; HarpeBaHuH,

- IPUHUMATh LEJIH COBMECTHOU
NEeATEIbHOCTH,0PTaHN30BbIBATh W KOOPAMHHMPOBATH
NEUCTBUANIO €€ JIOCTWKEHHMIO: COCTaBJISITH  IUIAH
NEUCTBUM,PACIIPEAEIISTh ponu c y4ETOM
MHEHUIy4YaCTHUKOB, o0CyX/1aTh pE3yIBTAThI
COBMECTHONPAOOTHI;

- KOOPJIMHUPOBATH U BBIMIOJIHATH PAOOTY BYCIOBUSX
peanbHOr0,BUPTYaIbHOTOMKOMOUHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBIISITh MMO3UTHBHOE
CTPATETUYECKOCTIOBEICHUE B PA3JIMYHBIX CUTyalHUsX,
IPOSIBISATETBOPUYECTBOMBOOOpaKEeHNE,ObI ThHHUITUATHBH
BIM

OBJ1a/IcHUEYHUBEPCAJTbHBIMHPEryJISITHBHBIMU

MOJTyYeHUE ATHIICHA
U W3YYCHHE €T0
CBOICTB,
KayeCTBECHHbBIC
peakiuu Ha
aJTbJICTH/IBI,
Kpaxmall, YKCYCHYIO
KHCJIOTY,
JCHATYpALHs
OeNKoB pu
HarpeBaHUH,
[[BETHBIC  PCaKIUU
O€JIKOB; TMPOBOJUTH
pEaKiuu  MOHHOTO
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JNEUCTBUSIMMU:

I') IPUHATHE Ce0sl U APYIUX JIOAei:

- IPUHUMATh MOTHUBBI U APTYMEHTHI APYTUXJIIOAEH TIPU
aHaJM3€ pe3yJIbTaTOB AECSATEIbHOCTH;

- IPU3HABATh CBOE MIPABO U MIPABO APYTUX JIFOAEH

HA OIINOKU;

- pa3BUBATHh CIIOCOOHOCTH TMOHUMATh MHUP CIO3UIUU
JIPYTOro 4eJI0BEKa

oOMeHa,
ONpENCNATh Cpeay
BOJHBIX PacTBOPOB,

Ka4eCTBCHHBIC
peakiuu Ha
cynbdar-,

KapOoHaT- u

XJIOpHuaA-aHWUOHBI, Ha
KaTHOH AMMOHMAA,

pemarh
AKCIIEPUMCHTAIHHBI
€ 3aJa4M 1Mo TeMaM
"Mertauibr" u
"Hemeramnsl") B
COOTBETCTBUU C
npaBuIaMu
TEXHUKU
0e30macHOCTH  TMpHU
oOpaileHuu c
BEIIIECTBAMH U
1a00paTOPHBIM
o0opy10BaHUEM;
MIPEICTABIISATH
PE3yNbTaThI
XUMHUYIECKOTO
AKCIIEPUMEHTA B
dhopme 3aIucu
YpaBHEHUH
COOTBETCTBYIOIINX
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peakiuu u
dhopMyIHpoBaTh
BBIBOJIbI Ha OCHOBE
ATUX PE3YIbTATOB

OK 07.
CoJelicTBOBaTh COXPAaHEHUIO OKPYKaIOIIen
CpeIlbl, PeCypCcOCOEPEeKCHHIO, MPUMEHSThH
3HaHUS 00 U3MEHEHUH KJIMMATa, MPUHITUIIBI
Oepex)IMBOr0 MPOU3BOJCTBA, 3(HPEKTUBHO
JICVICTBOBATh B YPE3BBIYANHBIX CUTYALIHSX.

B o0J1acTH 3K0710rM4€CKOr0 BOCIIMTAHUS:

- ¢(hOpMHUPOBAHHOCTH IKOJIOTUIECKOM KYIbTYPHI,
NOHUMAaHUE BIUSHUS COLMAIBHO-IKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAJIBHOU
cpenpl, OCO3HaHHE rJ100aJIbHOTO Xapakrepa
AKOJIOTMYECKUX MTPOOIIeM;

- IUIAHUPOBAaHHWE M OCYIIECTBICHUE JIEUCTBHM B
OKpY)KAIOLEW Cpele Ha OCHOBE 3HAHWI Leled
YCTOWYMBOI'O Pa3BUTHSI YEJIOBEUYECTBA;

AKTHUBHOE HENPUATHE ACUCTBUM, IPUHOCSIIUX BpEL
OKPYIKarolIEn Cpee;

- YM€HHE  IIPOrHO3UpPOBATH
JKOJIOTMYECKUE  TOCIEACTBUSA
JNEWCTBUM, IPEAOTBPAILATH UX;
-paclIUpeHHe OIbITa JEATEIBHOCTH JKOJOTMYECKON
HaIIPaBJICHHOCTH,;

-OBJIaJICHUE HAaBbIKaMU y4€OHO-UCCIIEeI0BATEIbCKOM,
IIPOEKTHOM Y COLMAJIBHON AEATEIbHOCTH.

HEeOJIaronpusTHbIC
IIPEAITPUHUMAEMBIX

- chopmupoBaTh
MPEACTaBICHUS: O
XAMHUYECKOU
COCTAaBJISIFOLIEN
€CTECTBEHHOHAYYHO
M KapTHHBI MUpA,

poli  XUMHH B
MO3HAHUM  SIBIICHUH
TIPUPOJIBI, B
dbopMupoBaHUU
MBIIIICHHSI U
KYJBTYPBI
JUYHOCTH, ee
(yHKUIHMOHATBHOM
I'PaMOTHOCTH,
HEOOXOOUMOUN  JIA
pereHus
MPAKTUICCKUX
3a1aq u
IKOJIOTHYCCKU
000CHOBAaHHOTO
OTHOIIIEHUS K

CBOEMY 3JI0pPOBBIO U
MIPUPOJTHOM CPEAE;
- YMeTh COOJI0JaTh
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IpaBuiIa
AKOJIOTUYECKHU
1[EJIECO00Pa3HOTO
MOBEJICHUSI B OBITY
51 TPYJIOBOM
NEATENbHOCTH B
LEJISIX COXPaHEHUSA
CBOETO 3J0pPOBbs U
OKpYyXarouien
MIPUPOJHON CPEJbI;
YUYUTHIBATH
ONACHOCTh
BO3JCHUCTBUSA Ha
KUBBIE OpPraHU3MBbI
OIPEIEICHHBIX
BELIECTB, IIOHUMAs
CMBICJI TIOKa3aTes
MPEEIIbHON
JNOIyCTUMOM
KOHIECHTPAIUU
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2.CTPYKTYPA U COAEP KXAHUE OBIIIEOBPA3OBATEJIBHOI'O ITPE/IMETA

XUMUA

2.1. O0bém npeameTra u BUAbI y4eOHOI1 padoThl o nMpodeccusim

cpeaHero npogeccCuoHaAJIbLHOro 00Pa3oBaHNs

09.01.03 — «Omneparop nHPOPMAITMOHHBIX CUCTEM U PECYPCOBY
23.01.17- «Mactep o peMOHTY U OOCITY)KHBaHHIO aBTOMOOMJIICI

Bua yueOHoi1 padoThI

O0BeM B yacax

O6bem 00pa3oBaTeILHON MPOrpaMMBbI IPEeIMETA 72
B TOM YHCIIE:

OcHOBHOe cojiep:KaHue 66

(41+12+6+5+2)

B TOM YUCJIE!

TEOPETUICCKOE 00yUCHHE 41
Ilpakmuueckue 3anamus 12
Jlabopamopnuie 3anamus 6
Konmponawvnwvie padomuot 5
IMpodeccuoHaATBLHO — OPUEHTHPOBAHHOE COAEPKAHME 6
(comep:xkaHne NMPUKJIATHOTO MOIYJIA)

B TOM YUCJIE!

TEOPETUYECKOE 00yUeHUE 2
IIPAKTHYECCKUE 3aHATUS 4
IIpomeskyTouyHasi aTTecrauus (3a4er) 2
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2.2. TemaTu4ecKHii MJIaH U coiepPKaHMe TUCUMILTUHBI XUMUS

HaunmeHoBaHue Copaepxxanue yueOHOro Mmarepuasa (0CHOBHOe U NPo¢ecCHOHAIBHO-OPHEHTHPOBAHHOE), O0bem | ®opmupyemble
pa3aesioB U TeM JabopaTopHble H NPAKTHYECKNE 3aAHATHS, IPUKJIATHOH MOXYJIb(IPHA HAJTMYMH) 4acoB KOMIIEeTeHI[UHU
1 2 3 4
OcHOBHoOE coJep:kaHue 66
PA3JEJI 1. OCHOBbI CTPOEHUSA BEILIECTBA 6
OcHOBHOe coepxkaHmne 4
Teopernueckoe o0y4eHnne: 2
CoBpeMeHHas Mozellb CTpOeHUsT aToMa. CUMBOJMYECKUHN SI3BIK XUMHUH. XUMHAYECKHM
AJIEMEHT. OJEeKTpoHHas KoHdurypamus aroma. Kiaccudpukanus XUMHUYECKUX
9JIEMEHTOB (S-, P-, d-31eMeHTHI). BaneHTHBIC 371eKTpOHBI. BaeHTHOCTD. DIIeKTpOHHAS 2
Tema 1.1 MPUPOJA XUMHUUYECKON CBA3U. DJIEKTPOOTPUIATEIBHOCTh. BHIIBI XHUMUYECKON CBS3U
o (KoBaJIeHTHas, METAJUTMYECKasi, BOJIOPOJIHAS) M CLIOCOOBI €€ 00pa3oBaHUs. OK 01
Crpoenue aToMOB
IIpakTnueckue 3aHATHUSA 2
XUMHYCCKUX = = =
1.Pemienne 3amaHuii Ha MCIHOJB30BAHUE XHUMHYECKOM CHUMBOJMKH W Ha3BaHUM
AJIEMEHTOB U MPUPOJIA . .
. COCIMHEHUH IO HOMEHKJIAType MEXKIYHApPOJHOrO COI3a TEOPETHYECKOM U
XUMHYECKOU CBSA3U . N
MPUKIIAIHOW XUMHUHU U TPUBUAIBHBIX HA3BAaHUM IS COCTaBICHUS XUMUYCCKUX (HOPMYIT 1
JIBYXaTOMHBIX COEIMHEHUN (OKCHIOB, CYIb(GUI0B, THAPUIOB U T.IM.) HIPYTUX
HEOPraHUYECKUX COEUHEHHUMN OTIEIbHBIX KJIACCOB.
2 IlpakTuueckurie 3alaHus Ha YCTAHOBJIICHHE CBS3M MEXKIYy CTPOCHHEM aTOMOB 1
XUMUYECKUX DBJEMEHTOB W TNEPUOJUYECKUM HU3MEHEHHUEM CBOWCTB XHUMHYECKHUX
3JICMEHTOB M WX COCIMHECHUHW B COOTBETCTBUM C ToJoxeHueMm llepuoandeckon
CHCTEMBI.
Tema 1.2. OCHOBHOE co/Iep:KaHue 2
[lepuoauueckuit IIpakTHYeCcKHe 3aAHATHS 2
3akoH urtabimua JJ.M. | 3.  PemieHne  MpakTUKO-OPUEHTHPOBAHHBIX  TEOPETUYECKHMX  3aJaHUN  Ha
MenneneeBa XapaKTEpU3aIUI0 XUMHUYECKHX DJJEMEHTOB «MeTamuyeckue / HEeMETAUTMYeCKUue 2 OK 01
CBOMCTBA, 2JICKTPOOTPHUIATEIHLHOCTh XMMHUUYECKUX DJIEMEHTOB B COOTBETCTBHHM CHX OK 02
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AJEKTPOHHBIM CTPOEHHUEM M TOJIO)KEHHEM B IMEPUOJUYECKON CUCTEME XMMHUYECKHUX
anemeHTOB /(.M. MeHnpaeneeBay.

PA3JIEJI 2. XUMHNYECKHUE PEAKIIUN 10
OcHOBHOE coaepxKaHue 4
Teopernueckoe o0yueHue: 2
Knaccudukanus 1 TUIIBI XUMHUYECKUX PEAKIUN C yYaCTHEM HEOPraHMYEeCKUXBEIIECTB.
CocrapneHue ypaBHEHUN peaklMil COEIMHEHHUS, pa3JIoKEeHUs, 3aMelIeHHs, OOMEHa, B
T.4. pEaKUUidl TOpPEHHUs, OKHUCIICHHUSI-BOCCTAHOBIICHUSA. YPaBHEHUS OKHCIICHUS-
BocCTaHOBJIEHMS. CTeneHb okucaeHuss. OKUCIUTENb UBOCCTaHOBUTENB. COCTABICHUE U 2
Tema 2.1. YPaBHUBAaHUE OKHUCIIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMI METOAOM 3JIEKTPOHHOTO
OastaHca. OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu B IIPUPOJE, OK 01
Tunbl XMuMHUYECKHX
peaxmuii IPOU3BOJICTBEHHBIX IPOLECCAX MKU3HEAEATEIbHOCTH OPTaHU3MOB.
IIpakTHYecKHe 3aHATHS: 2
4 KonnyecTBeHHbIE OTHOLIEHUST B XWUMHH. OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI
BXMMUU M pacyeThl MO YPaBHEHUSIM XHMHUYECKUX peakiuuid. Moiib Kak eauHHIa
KOJIMYeCcTBa BemecTBa. MonspHas Macca. 3aKOHbI COXPaHEHHs MacChl W 2
sHepruu.3akoH ABoraapo. MomspHbsiii 00beM razoB. OTHOCUTENbHAS TIIOTHOCTh T'a30B.
Pacuersl MmO ypaBHEHMSM XMMHYECKMX pEAKIUl C HCIOJIb30BAHUEM MAcCCHhI,
o0beMa(HOpMAaJIbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA.
OcHOBHOe coiepxkaHne 5
Tema 2.2. Teopernueckoe o0yueHue: 4
DJIEKTPOJIMTHYECKAS | Teopusi >IEKTPONTUTHIECKO qucconuanuy. MoHbL. DIeKTPOIUTEI, HEXIEKTPOIHTEL. OK 01
AUCCONMALHS H Peakumn  wonHoro  oOmena. CocTaBiieHME  peakIuid  HMOHHOIO  OOMeEHa 4 OK 04
MOHHBIl 00MeH IYyTEMCOCTABIICHUSI WX TIOJHBIX M COKPAIIEHHBIX HOHHBIX YypaBHeHUW. KucnotHo-
OCHOBHBIE PeaKlry. 3a/JaHUsl HA COCTABJICHUE MOHHBIX PEaKIIil.
JlabopaTropHble 3aHATHS 1
JlabopatopHast pabota Nel “Tumnbl XUMUYECKUX PEaKIIAn”. 1

HCCHGI[OBEIHI/IG THUIIOB (HO COCTaBy n KOJIMICCTBY HCXOIHBIX u
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00pa3yIOIMXCABEIIECTB) U MPU3HAKOB XUMHUYECKUX peakuuid. [IpoBenenue peakuui,
ONpeJETIeHUE CPEbl BOJHBIX PACTBOPOB. 3a/1aHHs HA COCTABJICHUE MOHHBIX PEAKIUI

KOHTPOJIBHAS 1
PABOTA 1 CTPOEHHUE BEHIECTBA U XUMHWYECKHUE PEAKIIUN
PA3JIEJ 3. CTPOEHUE M CBOMCTBA HEOPTAHUYECKHWX BEIIECTB 16
OCHOBHOe coJiepKaHne 4
Teopernueckoe o0yueHue: 3
[Ipenmer HEOPTaHUYECKON XUMUU. Knaccuduxanus HEOPraHUYECKUX
BemecTB.IIpocTeie M cioxkHble BemecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BEHIECTB
(OKCHABL,THIPOKCUIBL, KHCJIOTHI, COJIN). B3anmocss3p HEOPTaHUYECKHUX
BEILIECTB.ATpEeraTHple  COCTOSIHUSL — BemecTBa. Kpucramimyeckue U amopdHbIe
BelecTBa. T UIIbl KPUCTAINYECKUX pEeLeToK (aToMHas, MOJIEKYJISIPHAS, 3
Tema 3.1. HMOHHAas,META/UIMUECKas). 3aBUCUMOCTh  (U3UYECKUX  CBOMCTB  BEIIECTBA  OT
Kunaccudukanus, TUMAKPUCTAJUIMYECKON PEIICTKH. 3aBUCUMOCTh XMMHUYECKOW AaKTMBHOCTH BEIECTB OK 01
HOMEHKJIaTypa M | OTBHJA XUMHUYECKOU CBSI3U 151 THIIA KPUCTAIIINYECKOU PELIETKY. OK 02
CTpoeHue ITprunHBIMHOTOOOpA3HS BEIIESCTB. IIK....
Heoprannyeckux | [lpakruyeckue 3aHsiTHs: 1
BCLICCTB 5.Pemienne npakTHuecKuX 3aaHui Mo KiacCU(pUKAIMKI, HOMEHKJIATYPE U XUMHYECKUM
(dbopMysilaM HEOPTaHWYECKUX BEUIECTB PA3IMYHBIX KJIACCOB (yrapHbIM ra3, YrJIEKHCIIbIHI
ra3, aMMHaK, raiieHas HW3BECTb, HErameHasi H3BeCTb, MHUTbEBAsCOAa U JPYTHUX):
Ha3bIBaTh M COCTABIIATH (POPMYJIbI XMMUUYECKUX BEIIECTB,0NPEACIIATh MPUHAIEKHOCTD 1
K KJIaccy.
HcTrouHrkn XUMHUYECKOM HMH(pOpMaluuu (CpeacTB MaccoBOW HH(POPMALIMH, CETh
Nurtepuer 1 IpYTHE). [Touck uHdopMau o Ha3BaHUSIM,
UJIEHTU(UKATOPaM,CTPYKTYPHBIM OpMYJIaMm.
Tema 3.2. OCHOBHOe coJiepKaHne 8 OK 01
Ddusuko- Teopernueckoe o0yueHnne: / OK 02
XHMHUYeCKHe Metamnpl. OOmue  Qu3umyeckue U XUMHUYECKHE  CBOICTBA  METaslIOB. 9 IIK....
CBOMCTBA CrocoOpinonyuyeHusi. 3Hau€HHE METAJUIOB W HEMETAUIOB B MPHUPOAE U
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HEOPraHMYeCKUX | )KU3HENEITEIbHOCTUYEIIOBEKA U OpraHn3MoB. Koppo3us MeTaymioB: BUIBI KOPPO3UH,
BeLIECTB c0COOBI 3aIMTHIMETAIIIOB OT KOPPO3HUHU.
Hemeramnpl. O6mue pusnyeckne u XUMUIECKHAE CBOHCTBA HEMETAIUIOB. TUITHYHBIC
ceoiictBa HemetaiuioB [V— VII rpynn. Krnaccudukamus u 3 HEeMEeTaJlIOoB. 2
KpyroBopoTbl OMOTE€HHBIX JIEMEHTOB B IPUPO/IE
XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEUIECTB (OKCHUIOB,
TUAPOKCUJIOB, KHCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MPOCTHIX 3
BEILIECTB, BOAOPOJAHBIX COEUHEHU, BBICIINX OKCHJIOB M TUJIPOKCHJIOB.
IIpakTHYeCcKHe 3aAHATHSL: 1
6.CocraBiieHHE YpaBHEHUH XUMHUYECKUX PEAKIIMHI C YIACTHEM MPOCTHIX U CIIOXKHBIX
HEOPTaHUYECKHUX BEIIECTB: METAIUIOB U HEMETAIJIOB; OKCUJOB METAJIIOB,HEMETAIIJIOB U
aM(OTEpHBIX HJIEMEHTOB, HEOPraHUYECKUX KHCJIOT, OCHOBAaHMN HaM(pOTEPHBIX
TUJIPOKCUAOB; HEOPTaHUYECKUX COJIEH, XapAKTEPUIYIOIINX UXCBOWCTBA. 1
Pemienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha CBOWCTBA,COCTAB,
noyiydeHue M 0€30MacHOe HCMOJIb30BAHUE BAKHEUIIUX HEOPTaHWYECKUXBEIECTB B
OBITY M MPAKTUYECKOU JIEITETLHOCTH YEJIOBEKA.
OcHOBHOe coiepxKaHne 2
JlaGopaTopHble 3aHATHS 2
Tema 3.3. JIabopatopHas padota Ne2 «aeHTHpUKALMS HEOPTAHUUECKUX BEILIECTBY. OK 01
Nnentupurkauusa | PenieHue SKCIEPUMEHTANBHBIX 3a/lad MO0 XWMHUYECKUM CBOMCTBAM METAIOB H OK 02
HEOPraHMYeCKHX | HEMETAJUIOB, IO PACIIO3HABAHUIO U MOJTYYECHHUIO COEUHEHUN METAINIOB U HEMETAJIIOB. 2 OK 04
BeLIECTB Nnentudukanus HEOPraHMYECKUX BEIIECTB C UCIOJb30BaHUEM UX (DU3UKO-
XMMHUYECKUX CBOMCTB, XapAKTEPHBIX KAUECTBEHHBIX peakunii. KauecTBeHHbIE peakiuu
Ha cyJb(dar-, KapOOHAT - U XJIOPUJI-AHUOHBI, HA KATHOH aMMOHHSI.
KOHTPOJIbBHASA o
PAEOTA 2 CBOUCTBA HEOPTAHUYECKHUX BEILIECTB 2
PA3JIEJ 4. CTPOEHUE U CBOMCTBA OPTAHMYECKHNX BEIIIECTB 24
Tema 4.1. OcCHOBHOE co/iep:KaHue 4 OK-01
Kiuaccupukanus, | Teopernueckoe o0yueHue: 3 IK...
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CTpOeHHE U
HOMEHKJIATYpa
OpraHnYecKux

BelleCTB

[losiBneHue u pa3BUTHE OPraHUYECKON XMMUM KaK Hayku. [Ipenmer oprannueckoi
XUMHAHA. MeCTO U 3HaYEHNE OPTAHNYECKOM XUMUH B CUCTEME €CTECTBEHHBIX HAYK.
XUMHUYECKOE CTPOCHHE KaK MOPSAOK COEIUHEHHS] aTOMOB B MOJIEKYJIE COTJIACHO HX
BAJIECHTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPHUH XUMHUYECKOTO CTPOEHUS OPraHUYECKUX
coenuHeHuid A.M. bytiepoBa. YriaepoaHbIil CKEJIET OPraHU4YeCKOM MOJIEKYJIBI.
3aBUCHUMOCTh CBOMCTB BEUIECTB OT XUMUYECKOTO CTPOCHUS MOJIEKYI.

N3omepust u n30Mepsl.

[Tonsatue o ¢yHkunoHanpbHOM rpynne. Panukan. IlpuHiunel kiaccudukanuu
OPraHUYECKUX COeAUHEHHU. MexayHapoaHas HOMEHKIATypa MW [PUHLMIIBI
HOMEHKJIaTypbl =~ OpraHuueckux coeauHeHuid. lloHsTue 00  a3oTconepkanux
COEIMHEHUSIX, OMOJIOTUYECKH aKTUBHBIX BelllecTBax (yrieBojaax, ®Kupax, oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

HpaKaneCKue 3aHATHUA:

/.HoMeHkiiaTypa OpraHMYecKHX COCAMHEHHN OTICIbHBIX KJIACCOB (HACHIIIECHHBIE,
HEHACBHIILICHHBIE M apOMaTUYECKUE YIJIIEBOJAOPOIbI, CHUPTHI, (DEHOJIBI, alIbJIETUIbI,
KETOHBI, KapOOHOBBIE KHUCJIOTHI W Jp.). CocCTaBi€HUE TMOJHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (DOPMYJI OpPraHUYECKHX BEIIECTB OTACIBHBIX KJIACCOB, UCIIONB3YS HX
Ha3BaHMS 1O CHUCTEMATUYECKOW U TPUBHAIBHOM HOMEHKJAType (STUJICH, alleTUJICH,
mMIEepuH, GeHos, popMalibIeTU/l, YKCyCHasl KUCI0Ta, TNIHUIMH). PacueTsl npocreiien
(hopMyJIbl OPTaHUYECKON MOJIEKYJIbI, UCXOsl U3 DJIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
CsBoiicTBa
OpraHMYecKMuXx
coeIMHEeHU

OcHOBHOe coepxkaHmne

12

Teopernueckoe o0yueHue:

DU3UKO-XUMHYECKHE CBOMCTBaA OpPraHUYECKUX COCJIMHCHU U OTHCIBbHBIX
KJIaCCOB(OCOOEHHOCTH  KJIacCU(PUKallMd ¥ HOMEHKIJIATypbhl  BHYTPHM  KJlacca,
TOMOJIOTHYECKUUPSA ¥ o0mas QopMmyna, wu3omepus; (PU3NUYECKUE CBOWCTBA,
XUMHYECKHUE CBOMCTBA;
CHOCOOBI MOTYYCHHS]).

— MpEAEIIbHBIE YTIIEBOAOPO/bI (ATKaHbI M LMKJIOANKaHbl). | OpeHrne MeTaHa KaKoJIUH U3
OCHOBHBIX HCTOYHHMKOB TE€IJIa B MPOMBINUIEHHOCTH W ObITy. CBOWCTBANpUPOIHBIX
YTJIEBOJIOPOJIOB, HAXOXKIEHUE B PUPOAE U IPUMEHECHHE AJIKAHOB;

OK 01
OK 02
OK 04
IK...
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— HempeJeNibHbIe (QJIKEHBI, aJKUHBbl U aJKaJUCHbI) U apOMaTHYECKUEYTIEBOJOPOIbI.
['openue aneTuneHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTOIUIAMEHH I CBAPKU M
PE3KH METAJLIOB.

— KACTIOPOACOIEpKAIIE COSAMHEHHS (CITUPTHI U PEHOITbI, KApOOHOBBIE KUCIOTHI U
a¢upshI, albIeTUABl U KETOHBI,  JKHPbI,  YIJIEBOJBbI). [IpakTruueckoe
IPUMEHEHUEITUIICHTIINKOJIS, IIIUIepUHa, PeHoa.

[Ipumenenue dopmanbaeruaa, aeTalbIeruaa, YKCYCHOM KUCIOTHl. Mblla Kak COJu
BBICIHIMX KapOOHOBBIXKUCIOT. MOIOIIME CBOICTBA MBLIIA.

— a30TcoJIep KaIlne COCIMHEHUS (amuHBI u AMUHOKHCJIOTHI,
0enkn).BrICOKOMOJIEKYIIpHbIE  COCAVMHEHUS (CHHTETHYECKHE U OHOJIOTMYECKHU-
akTUBHbIC).MoOHOMEp, MOIUMEp, CTPYKTYypHOE 3BeHO. llonmmmepuzamusi STUIEHA Kak
OCHOBHOECHAIIPABJIEHUE €ro HCIHOJIb30BaHUs.I'eHeTHuuecKass CBsSI3b MEXIY KIIacCaMH
OPraHUYECKUX COCAMHECHUN.

HpaKanecmle 3aHATHUA:

8.CBoiicTBa OpPraHMYECKUX COCIMHEHHM OTAENbHBIX KJIAcCOB (TpUBUAJbHAS W
MEXIyHApOJHAas HOMEHKJIAaTypa, XHMHYECKHE CBONCTBA, CIIOCOOBI TIOJYYCHHS):
Mpe/ieNibHbIE (ATKAHBI ¥ ITUKIIOAIKAHBI), HETIPEACIIbHbIE (ATKEHBI, AIKHHBIMAJIKAIUCHBDI )
M apOMaTUYECKUE YTIAEBOAOPOIbI, CIUPTHI U (DEHOJIBI, KAPOOHOBBIEKUCIOTHI U d(PUPHI,
aNbJETUBl U KETOHBI, AMUHBI U aMHUHOKHCIIOTHI,BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS.
3amaHus HAa COCTABJICHUE YPABHCHUH XMMHUYECKUX PEAKIIUN ¢ YIaCTHEM OPTaHUICCKUX
BEIIIECTB HA OCHOBAHWH WX COCTaBa U CTPOCHUHI.

9.CocraBneHre cxeM peaknuid (B TOM 4YHCIE TIO0 TMPEIIOKEHHBIM IICTIOYKaM
MPEBpaILEHN ), XapaKTEPUIYIOIMMNX XUMUYECKUE CBOMCTBA OPraHUYECKUX COSTUHECHUIM
OT/ICJIBHBIX KJIACCOB, CIIOCOOBI MX MOJYYEHUSI U Ha3BaHHE OPTaHUYECKUX COCAMHEHUN
110 TPUBHUATIBHOW WJIM MEXKIYHAPOIHOW CUCTEMAaTUUYECKOM HOMEHKIIATypE.

PemieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha CBOMCTBA
OPTraHUYECKUX COCAMHEHUN OTIEIBbHBIX KJIACCOB.

JlaboparopHasi paboTa

Jlabopatopnas pabota Ne3 «IIpeBpaieHrst OpraHMYeCKUX BEIIECTB MPU HATPEBAHUI.
[lonydyeHne HSTwieHAa M M3YYEHHE €ro CBOWCTB. MoJemmpoBaHHE MOJIEKYJ U
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XUMHUYCCKHUX npeBpameHHﬁ Ha MPUMCPC 3TaHA, STUJICHA, aAlICTUJICHA U JIP.

OcHoBHOe coJep:kaHue 6
Teopernueckoe o0yueHnue: 5
buooprannueckue coenunenus. I[lpumeHeHue u OHOJOTHYECKas POJb YIIIEBOJOB.
OxkucrieHde VyriaeBOAOB — HWCTOYHMK DHEPrUU SKUBBIX opraHu3moB. OO6mnactu
T 43 IpUMEHEHUs aMUHOKUCIOT. [IpeBpaliieHust 6eKoB MUK B opranu3me.buonorudeckue 3
ema 4.3. .
¢ynkuuu OenkoB. buonornueckue QyHKIuU >XUpPOB. Polib opraHuyeckod XMMHUHU B
HpenTuduranus "
pelIeHruy npo6ieM NHIIEeBO 0€30MaCHOCTH.
OpPraHuYecKuXx v =
errec Ponb oprannyeckoil XuMuu B peIEHUH MPOOJIEM SHEPTeTUYECKON O€30IaCHOCTH,
B TB, HX
t ’ B PAa3BUTHUH MEIULMHBI, CO3JaHUU HOBBIX MAaTE€pPUAlOB, HOBBIX MCTOYHHUKOBIHEPIUU OK 01
3HAYeHHue -
(aIbTepHAaTUBHBIE HMCTOYHUKUA HHEpruu). ONacHOCTh BO3JACHCTBUSA  HAXXUBBIC
UNpPUMEHeHHe 2 OK 02
GLITOBOI OpraHu3Mbl OpPraHUYECKUX BEIIECTB OTAENBHBIX KIAcCOB (YrI€BOAOPOJIbI,CIUPTHI, OK 04
BOBITOBOI
.. | beHonBI, XJIOpOpraHUYEeCcCKUe MPOU3BOAHBIC, ANBIAETHABI U Jp.), CMBICI IOKa3aTess
UIPOU3BOACTBEHHOM . IIK...
IPENEIBHO TOYCTUMON KOHIIEHTPALUH
AeSITeJIbHOCTH
JlaGopaTopHble 3aHATHS 1
YyeJi0BeKa < v
JlaGopaTopHasi padora Ne4 “UnenTupukanmuss OpraHu4ecKux coeJNnHeHN I
Nnentuduxanuss OpraHudecKuX COEIMHEHUH OTHENbHbIX KJIaccoB (Ha MpuMmepe
aNbJETUIOB, KpaxMaja, YKCYCHOM KHUCJIOTbI, O€IKOB M T.II.) C HCIOJIb30BAHUEM HX
(PM3BUKO-XUMHUYECKMX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakuuil. JleHaryparus 1
Oenka npu HarpeBaHuu. L[BeTHbIE peakuu O0enKoB. BOZHHUKHOBEHUE aHATUTHYECKOTO
CUTHAJIa C TOYKM 3PEHHUS XMMHUYECKHX IPOIECCOB NPH NPOTEKAHUH KayeCTBEHHOMN
pEeaKIMH, MO3BOJISIONIEH WASHTU(UIUPOBATH MTPEIJI0KEHHbIE OPraHUYECKUE BEIECTBA.
KonTtpoabnas C . 2
TPYKT U CBOIICTB TaHM4YEeCKHUX B TB
paGora 3 PYKTYpa U CBOCTBA OpraHuyec ewec
Pasznen 5. Kunernyeckue ¥ TepMOAHHAMHYCCKHE 3AKOHOMEPHOCTH NIPOTEKAHHUA XMMHYECKUX PeaKIUi 4
CKxopocThb OcHoBHOE coaepxkaHue 4 OK 01
XUMHYECKHUX Teopernueckoe odyuenmue: 3 OK 02
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peaxkumi.
XuMHUYECKOe
paBHOBecuUe

CKOpOCTh peakium, €e 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPHUPOABIPEArUPYIOIIIX
BEIIECTB, KOHUEHTPALUM pPEAarupyrolux BeEIIECTB, TEMIEpaTypbl MIUIOLIAIN
PEaKIIMOHHON MOBEPXHOCTH. TeruioBble 3(PPEeKThl XUMHUECKUX peaKkuuid. IDK30- U
SHIAOTEPMUYECKHE, PEAKLIUU.

OOpatumocTh peakiuil. XUMHUYECKOE PaBHOBECHE U €r0 CMEIEHUE MOJAECHCTBHEM
pa3ianyuHbIX (PAKTOPOB (KOHILIEHTPALMS PEAreHTOB WM NPOAYKTOBPEAKIMH, JaBIICHUE,
TEMIEpaTtypa) s CO3JaHUs ONTUMAJbHBIX YCIOBUWIIPOTEKaHHsS XHMHUYECKUX
npoueccoB. [Ipuauun Jle [larense.

IIpakTHYyeckue 3aHATHS:

Pelenne mpakTUKO-OpUEHTUPOBAHHBIX 3a/laHUI Ha aHAJIU3 (DAKTOPOB, BIAUSIOLIUX

Ha HW3MEHEHHME CKOPOCTM XHMHMYECKOM  peakiuuu, B T.4. C [O3UIUHU
AKOJIOTUYECKULIETECOO0Pa3HOTO MOBEJEHU B OBITY M TPYAOBOM JEATEIBHOCTH B
LEISXCOXPAHEHUS CBOETO 30POBbS U OKPYKAIOIIEH MPUPOTHOU CPEJIBI.

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha IPUMEHEHWE npuHIuna Jle-
[Tarenbe nysi HAXOKACHUS HANIPABJICHUsI CMEILICHNS] PABHOBECUS XUMUYECKOUPEAKIIUN
U aHaJIu3 (PaKTOPOB, BAUSIONIMX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.

IIK....

Pasznea 6. PacTBopsl

Tema 6.1.
ITonsitue o
pacTBopax

OcHOBHOe coiepxkaHne

w

Teopernueckoe o0yueHue:

PactBopenue kak ¢puznko-xumuueckuii npouecc. PactBopsl. CiocoOBITPUTOTOBICHUS
pactBopoB. PactBopumMocTh. MaccoBasg 11078 pacTBOpeHHOroBemecTBa. CMBbICI
I0KA3aTessl NPEAENIbHO JOMYCTUMOM KOHIEHTPALWW M E€TOMCIIONb30BaHUE B OLICHKE
AKOJIOTUYECKOI 0€30MaCHOCTH.

[IpaBuna AKOJIOTUYECKU 1€J1eCO000Pa3HOTO NOBEACHUS B ObITY 17}
TPYJAOBOMAEIATEIIBHOCTH B LEIAX COXPAHEHUS CBOErO 3J0POBbSI M OKpYKaroleh
MIPUPOJHOMCPEBI; OMACHOCTh BO3JEHCTBHS HA JKUBBIE OpPraHU3MbI OINPEIACICHHBIX
BEILIECTB.

Pemenue IPAKTUKO-OPUEHTUPOBAHHBIX pacyeTHBIX 3a/laHul Ha
PacTBOPBLUCIOJIB3YEMBIE B OBITOBOM M POU3BOJICTBEHHON AESITEIbHOCTH YEJIOBEKA.

OK 01
OK 02
OK 07
IIK....
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OcHOBHOE coaepxKaHue

OK 01
Tenma 6.2. JlabopaTropHble 3aHATHS 1 OK 02
MceeoBanme JIaboparopHas pabota Ne5 «HpI/IPOTcU)BJ]eHI/Ie pacTBOPOBY. OK 04
9 [TpuroTtoBneHue pacTBOPOB 3aaHHOM (MaccoBOM, %) KOHLIEHTpaLUH (C MPAaKTUKO-
CBOWCTB PacTBOPOB 1 IIK....
OpPUEHTUPOBAHHBIMU BOIPOCAMH) U OINpPEAEICHUE CPEAbl BOJIHBIX pacTBOpoB.Pemienue
3a/1a4 Ha IPUTOTOBJICHUE PACTBOPOB
IIpogeccnoHaILHO-OPHEHTHPOBAHHOE CO/IePKAHME (CoAepKaHNe PUKJIATHOTOMOLYJIs1)
Pa3znen 7. Xumus B ObITY M IPOU3BOJACTBEHHOM AeATEJIbHOCTH YeJ0BEKA 6
OcHOBHOE coaepxkaHue 6
Teopernueckoe o0yueHue: 2
Hogeimme 10CTHKEHUA XUMAYECKOW HAYKU U XUMHUUYECKON TEXHOJIOIUH. PosibXumMuu B
00€eCreYeHNN 3KOJOTMYECKON, IHEPreTUUYEeCKOM U MUIIEBOMOE30MaCHOCTH, Pa3BUTHU
meauuuHbl. [IpaBuia moucka M aHanM3a XUMHUYECKOMMH(GOpMalUU M3 Pa3IMdHbIX 2 OK 01
UCTOYHUKOB  (HayyHas M  ydyeOHO-Hay4yHasuIUTEepaTypa, CpEJICTBa  MAacCOBOM OK 02
Xumusi B ObITy 1 | UHQOpManuu, cetb IHTEpHET) OK 04
npousBoacTBeHHol | [lpakTnyeckue 3aHsTHS: 4 OK 07
AeATEJIbHOCTH [Touck u aHanu3 KeWCOB O MPUMEHEHUN XMMUYECKUX BEIIECTB U TEXHOJIOTHI Cy4YeTOM IK....
YyesoBeKa Oynyuield mpo(ecCHOHATbHON NEATEIbHOCTH MO TeMaM: BaKHEHIIHE CTPOUTENIbHbIE
Marepuaibl, KOHCTPYKIIMOHHBIE MaTepHalibl, KPACKHU, CTEKJIO,KepaMHKa, MaTepHaIbl
IUISL DJIEKTPOHHMKH, HAaHOMAaTEpHaIbl, TEKCTWJIbHBIE BOJIOKHA, WCTOYHUKH SHEPIUH, 4
OpraHMYeCKWe UM MHHEpaJIbHbIE YAOOpPEHHs,IeKapCTBEHHbIE BEIECTBA, OBITOBas
XUMHUSL.
3amuTta: IlpeacraBieHue pe3ynbTaToOB peUIEHHs] KEMCOB B (opMe MHUHM-IOKIana C
MPE3CHTAIUCH.
IIpomeKyTOYHAsI aTTeCTAMS 10 JUCHUILINHE (3a4eT) 2
BCEI'O: 72
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3. YCJOBUSA PEAJIM3ALIUU TPOT'PAMMBI OBIIEOBPA3OBATEJIBHOI'O
YYEBHOI'O IIPEIMETA

3.1. TpeboBaHusi K MUHMMAJLHOMY MATEPHAJTBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Jns  peanuzaluu  MporpamMMbl  IIpeAMETa JOJKHBI  ObITh  MPEIyCMOTPEHBI
CJIeIyIOUIUE CrelUalbHbIe MOMEIICHUS: yUeOHbIN KaOMHET XUMUH.

OO6opynoBanue y4yeOHOro KkaOuHera (HArJsAJAHbIe MOCOOHMsI): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJEIEH  MOJIEKYJ, MOJEIN KPUCTAUIMYECKHX  PEMIETOK,
KOJUICKIIUU TPOCTBIX U CIIOKHBIXBEIIECTB W/WIM KOJUICKIIUU MOJIUMEPOB; KOJIICKIUS
TOPHBIX TOpOA  HUMHHEpanoB, Tabnuna MenzaeneeBa, ydeOHble  (UIBMBI,
1 poBbICOOPA30BATENBHBIE PECYPCHI.

Texnuveckue  cpeacrtBa  OOy4YeHHSl:  KOMIBIOTED €  yCTpOWCTBaMHU
BOCIIPOU3BEJCHUA  3ByKa, IMPUHTEP, MYJIbTUMEIUA-NIPOCKTOP C  JKPaHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPe3eHTEP ISl IPE3CHTALIHIA.

O6GopynoBanme: MEH3YPKH, MUIETKU-KANEIbHULIBI, TEPMOMETPHI,MUKPOCKOII,
Jynbl, TPEIMETHbIE W TOKPOBHBIE CTEKJIA, TUIAHIICTBIJIS KaleJlbHbIX PEaKIui,
¢unpTpOBalibHAas OyMara, IPOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKHU, PE3UHOBBIE MPOOKH,
dboHapuku, HAOOPPEAKTUBOB, CTEKJISHHBIC IMaJOYKH, INTATUBBI I MPOOUPOK;
MEPHBICHUIIMHIPBI, BOPOHKH CTEKJISIHHBbIC, BOPOHKH JEIUTEIbHBICIUINHIPUYECKHUE
(50-100 ™), cTynmkm ¢ necTukoM, (aphOopOBBICUAIIKH, TMHHICTHI, QHIBTPHI
OyMakHbIe, BaTa, MapJisi, YaCOBBIECTEKJIA, AIEKTPOILTUTKH, JJa0OpATOPHBIC IITATUBHI,
CIIUPTOBBICTOPENIKH, CHUYKH, MPUOOp JUIsl TOJNy4eHHs Ta3oB (WM MpoOupkKa
Cra300TBOJHOM TpyOKO#M), Jepkarenu [yl NPOOUPOK, CKIISIHKUA JUIIXPaHEHUS
PEaKTUBOB, pa3AaTouHble JOTKHU;xuMudeckue crakanbl(50, 100 u 200 mu); mmarenu;
MUHIICTHI; TUTEIBHBIC IIUTIIIIBI;CEKYHIOMEPHI (TaitMepsl), MepHbIe Tpooupku (Ha 10—20
MJ) uMepHbie KkoyiObl (25, 50, 100 m 200 wmu1), BoastHast OaHsl (MJIMTEPMOCTAT),
CTEKJISIHHBIC TIAJIOUYKW; KOHWYECKHe KoJIObl juisitutpoBanus (50 u 100 wu);
WHJMKATOPHbIC TIOJIOCKK JisionpeneneHus pH u  crangapTHas WHIUKATOpHAs
IIKaJia;YHUBEPCAIbHbIN UHIUKATOP; nuneTky Ha 1, 10, 50 mu (wnumo3aTopsl Ha 1, S u
10 ™), OropeTkd Uisi TUTPOBaHUS,MeIUUMHCKUE Mmmpuikl Ha 100—150 wu,
nabopaTopHble W/ WIIMaHATUTHYECKUE Bechl, pH- MeTphl, CymmibHbIN miKkad, U Jpyroe
nabopaTopHoe 000pyAOBaHHE.

3.2. MupopmaniuoHHOe obecneyeHne peaju3auuu NporpaMmmMbl

1.Pymsutuc T'.E. Xumwmsa. 11 xkmacc: y4yeOHHMK 711 00IIe00pa3zoBaTEIbHBIX
opranu3zanuii: 6a3oBsiii yposens / I'.E. Pynzutuc, ®.I'. ®enpaman. — 2 uza. — M. :
[Ipocsewmenne, 2016. — 223 c. : uin.

2.Pymutuc I'.E. Xumwmsa. 10 xkmnacc: yueOHHUK 111 0011e00pa3oBaTeIbHBIX
OpraHu3aluid ¢ TpUIokKeHWEeM Ha 3JeKkTpoHHoM Hocutene (DVD) : 6GazoBbrit
ypoBenb / I'.E. Pym3utuc, ®©.I'. ®enpaman. —2 uzn. — M. : IIpocsemienue, 2014. —
224 c. : .

NuTepHeT-pecypenl:

1.www.pvg.mK.ru (omummuana «Ilokopu BopoObeBEI TOPEI»).
2.www.hemi.wallst.ru(O6pa3oBaTenbHbINA CAUT IS IKOJTBHUKOB « XHUMUSD»).
3.www.alhimikov.net (Obpa3zoBaTenbHBIN CAWT I MTKOJEHUKOB).
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http://www.hemi.wallst.ru/
http://www.alhimikov.net/

4.www.chem.msu.su (DnexTpoHHAas OMOIHOTEKA IO XUMHH).
5.www.enauki.ru (iHTepHeT-u3aaHue s yunuTeliel « EcTecTBeHHbIC HAYKNY).
6.www.1september.ru (meToaudeckas razera «IlepBoe ceHTAOPS»).
7.www.hvsh.ru (kypHaia « XuMust B IIKOJICH ).

8.www.hij.ru kypHan « XMMHS ¥ )KU3HBY ).

9.www.chemistry-chemists.com (371eKTpOHHBIH KypHaI « XUMUKH U XHUMUSD» )

4. KOHTPOJIb n OIHEHKA PE3YJIBTATOB OCBOEHMA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O INIPEJIMETA

Kontpons ©  oueHka  pe3yiabTaToB  OOy4YEHHUS  OCYIIECTBIISIETCS
npenojaBaresieM B MPOIECCEe MNPOBEACHUS  NPAKTUYECKUX  3aHATHUM U
7abopaTopHBIX PabOT, TECTUPOBAHUS, a TAKXKE BBITIOJHECHUS OOYYaIONIUMUCS
WHIUBUTYaTbHBIX 3aaHUH,
uccinenoBanuil. Pe3ynbTaThl 00yUeHHs ONPENEssioT, YTO O0ydarouuecs JOJKHbBI
3HATh, IOHUMATh U JEMOHCTPHUPOBATH 110 3aBEPIICHUN U3YUEHUS TUCITUTIINHBIL.

st hopMupoBaHMsi, KOHTPOJSL U OLICHKU PE3yJIbTaTOB OCBOCHHUSA y4eOHOM
JTVCIUTIUIMHBI UCTIONIB3YETCS CHCTEMa OIICHOYHBIX MEPOIPHUSTUM, PEICTABIISIONIAS
co00Ol KOMIUJIEKC YYEOHBIX MEpPOIPUSATUH, COTJACOBAHHBIX C PE3yJIbTaTaMH
oOyuenus u chopmynupoBaHHeix ¢ ydetom DOI'OC COO (mpeameTHbIe
pe3ynbTathl 1o auctuirae) u @IOC CIIO.
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Ne | OK/IT | Moayas/Pa3nen/Tema Pe3yabTaTt 00y4yeHnust Tunbl OEHOYHBIX
K MepOonpUsATHI
I OcHOBHOE coaepKaHue
1 Pazgea 1. OcHOBBI DopMyJHPOBATH
CTpPOeHHMs BemiecTBa | 0a3oBble NOHATUAHN
3aKOHbI XUMHH
1.1 | OK 01 | Crpoenue aToMOB CocraBnate xumunueckue | 1. Tect «Ctpoenune

XUMHUYECKUX
AJIEMEHTOB U MPUPOJIA
XUMHYECKOU CBIA3U

dbopMynbl COETMHEHUH B
COOTBETCTBUU co
CTENIEHBIO OKHCIICHUS
XUMUYECKUX 3JIEMEHTOB,
UCXOAS W3 BAJCHTHOCTHU
17§

ANEKTPOOTPULIATEIIBHOCT
17§

aTOMOB XHMHUYECKHX
DJIEMEHTOB U
IPUPOJIa XUMHYECKON
CBSI3H».

2. 3amaun Ha
COCTaBJICHUE
XUMU4YecKux Ghopmyi
JIBYXaTOMHBIX
COCJIMHCHU I
(OKCUIOB,
cynbpuaoB,
TUAPUIOB UT.IL.).

3. 3aganus Ha
HCIIOJIb30BAHUE
XUMHUYECKOUN
CHUMBOJINKH U
Ha3BaHUU
COE€IUHEHUH I10
HOMEHKJIaType
MEXKTyHApPOIHOTO
Cor03a
TEOPETUYECKOUN U
MIPUKJIATHON XUMUH U
TPUBHAITBHBIX
Ha3BaHUN IS
COCTaBJICHUSIXUMHUYEC
Kux hopmyn
JIBYXaTOMHBIX
COE€IMHEHUU
(OKCHIOB,
cyJbhUIOB,
TUIPUIOB U T.11.) U
TPYTUX
HEOPraHUYECKHUX
COCJIMHCHU I
OTJIETBbHBIX

KJIaCCOB.
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1.2

OK 01
OK 02

ITepuoanueckuii 3aK0H
u Tabmuma JI.11.
Menneneena

XapakTepu30BaTbXUMUY
€CKHEDJIEMEHTHI
BCOOTBETCTBHUH C
HXII0J0KEHUEM
BIEPUOANYECKONCUCTEM
€ XMMHYECKHUX
anemeHnToB J[. M.
Menneneena

1. Tect
«MeTannndeckue/He
MeTaaandec-Kue
CBOMCTBA,
3JIEKTPOOTPUIIATEIIBH
OCTBH CPOJICTBO K
3JIEKTPOHYXUMHUYECK
HX 3JIEMEHTOB
BCOOTBETCTBHUE C
VX3JIEKTPOHHBIM
CTPOCHHEM
UIOJIOKEHUEM
BIEPUOINYECKOUCUCT
€MEXUMUYECKUX
anemeHToB/[. H.
MenaeneeBay.

2. [IpakTnueckue
3aJIaHUsHA
YCTAHOBJICHUE
CBSIBUMEKITY
CTPOEHHUEM aTOMOB
XAMHAYCSCKHUX
2JIEMEHTOB
UTIEPUOINYECKUMU3M
€HEeHUEM
CBOMCTBXMMHUYECKHUX
AJIEMEHTOB HUX
COCJIMHCHU U
BCOOTBETCTBUU
CIOJIOXKECHUEM B
[lepnoanueckon
CHCTEME.

3. [IpakTuko-
OPUEHTUPOBAHHBICTE
OPETUYECKHUE
3aJaHusHA
XapaKTepU3aluIOXUM
MYECKUX

3JIEMEHTOB: «MeTaiu
YECKHe
/HEMETAJNTNYECKHUECB
OMCTBA,IEKTPOOTPHII
aTeJIbHOCTbU
CpPOJICTBO K
3JIEKTPOHYXHUMUYECK
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1704 DJIEMEHTOB
BCOOTBETCTBHE c
MX3JIEKTPOHHBIM
CTPOCHUEM
HII0JIOKEHUEM
BIEPUOANYECKOM
CHUCTEMEXHUMHUYECKHUX
anemeHToB/[. 1. MeHp
eJIieeBay

Pazngen 2.
XyuMH4YeCcKHue
peakuuu

Xapakrepu3oBaThb
TUNBI XUMHUYECKUX
peakuuu

KonTpoabHasn
pabora «CtpoeHue
BeLEeCTBA U
XHMHUYeCKHe
peaKIumn»

2.1

OK 01
OK 04

Tumsr
peakuuii

XUMHWYCCKHUX

CocTaBIIsATh peakuu
COCIMHCHHS,PA3JIOKCHHS
,00MeHa,
3aMeEILEHUS,0KUCIIUTEBH
o-

BOCCTAaHOBHUTEILHEIE
peakiuu

1. 3amaun Ha
COCTaBJICHHEYPaBHEH
VW PEaAKLIHM:

— COEIMHEHUSI,
3aMelIeHUs,Pa3I0KEH
usi, oOOMeHa;

— OKUCIIUTEIIbHO-
BOCCTaHOBHUTEITHHBIX
peaxkumi
CHUCITOJIb30BAaHUEM
METOAARIEKTPOHHOTO
Oananca.

2. 3a1a4umn Ha pacyeT
Macchl BEIIeCTBA WU
00bEMara3os 1o
W3BECTHOMYKOJIUUECT
BY BeIlIECTBA,MacCe
Ui 00bEMY OJHOTO
U3 YY9aCTBYIOIINX B
peaKIuy BEIIeCTB;
pacCYETHIMACCHI
(oO6BEMa,KoIMIeCcTBa
BEILECTBA)IPOTYKTOB
peaKInu, eCIMOTHO
U3 BEIIECTB UMEET
TIPUMECH.

2.2

DNEeKTpOoIUTAYECKAs
JIACCOIAAIIMS
HMOHHBIN 00OMEH

n

CocraBisATbypaBHEHUS
XAMUYECKUX PEAKLINI
MOHHOTroOOMEHa C
y4aCTUEMHEOPraHUYECKH
X

1. 3aganusa
HACOCTaBJICHUEMOJICK
YIISIPHBIX U MOHHBIX
pEaKLMi ¢ y4acTUEM
KHCJIOT, OCHOBAHHUHU U
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BCIIICCTB

CoJieH, yCTaHOBJICHHUE
U3MCHEHUS
KHACTIOTHOCTHCPEIBI
2. JJaboparopHas
pabota" Tumsl

XUMHYECKUXPEAKIIHI
3 Paznen 3. Crpoenue u | MccnenoBarbetpoenue n | KontponpHas pabota
CBOKCTBA CBOMCTBaHeOprannyecku | «CBOMCTBaHEOPraHu4
HEOPraHUYECKUX X BEILIECTB €CKUXBEIIECTB»
BEILIECTB
3.1 | OK 01 | Knaccuduxanus, Knaccuduiupoars 1. Tect
HOMEHKJIaTypa u | Heopranuueckueneiects | «Homenknarypa
CTpOEHUE a BCOOTBETCTBUU CHX MHa3BaHue
HEOPraHUYECKUX CTPOEHHEM HEOPraHUYECKUXBEII]
BEILIECTB €CTB MCXO0J U3UX
XUMHYECKOU
bopmybl
WJIMCOCTABIIEHUE
XUMUUecKoihopmy

BI HCXOJIS M3HA3BAHUS
BEILIECTBA
TOMEXyHAPOTHOM
WIH
TPUBUAJIBHOMHOMEHK
JaType.

2. 3a1a4umn Ha pacyeT
MacCOBOH J0JIU
(Macchl)XMMUYECKOTO
aJeMeHTa(CoeIUHEHU
) B
MoJIeKye(cMecH).

3. [IpakTraeckue
3a1aHUSTIO
KJ1accuuKaIu,HOM
EHKJIaType U
XUMUYECKUM
dbopmynamMHEOpraHUY
€CKHUX BEIIECTB
Pa3TUYHBIX KIJIACCOB.
4. ITpakTuueckue
3alaHusTHA
OnpeIeICHUEXUMUYE
CKOM
AKTUBHOCTHBEIICCTB
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B 3aBUCUMOCTH OT
BUJIa XUMUYECKOM
CBSI3U U

THUIIA
KpUCTAJUIMYECKONpe
HIETKU.

3.2

OK 01
OK 02

Duznko-xuMuYecKne
CBOMCTBaHEOPTraHUUIEC
KUXBEIIECTB

Y cTanaBanBaTh3aBUCHMO
CTh(IU3UKO-XUMHIECKUX
CBOMCTB
HEOPraHMYECKUXBEIIECT
B OTCTPOCHHS aTOMOB
UMOJIEKYJI, a TaKXKe
TUMAKPUCTATITNIECKOMN
peIIETKH

1. Tect
«OCcOoOCHHOCTUXUMHUY
€CKHUX
CBOMCTBOKCHJIOB,
KHCJIOT,0CHOBaHMH,
aM(OTEPHBIXTHIPOKC
HUJI0OB U COJICH.

2. 3aganus
HACOCTaBJICHUE
YpPaBHEHUMXUMHUUYECK
Ux peakuii
Cy4aCTHEM MPOCTHIX
HCII0KHBIX
HEOPraHUYECKUXBEII
€CTB:
OKCHJIOBMETAJIJIOB,
HEMETaJlJIOB
naMdOTEPHBIX
AJIEMEHTOB;HEOPTaH!
YEeCKHUX
KHCJIOT,0CHOBaHUM U
aM(OTEPHBIXTUIPOKC
UJI0B,HEOPTaHUYECKHU
X
COJIEN,XapaKTEPU3YIO
X HWXCBOMCTBA U
CIOCOOBITIONYYEHHUS.
3. [IpakTuko-
OPUEHTUPOBAHHBICTE
OPETUYECKHUE
3aJlaHUsIHa CBOMCTBA
"
MOJTy4YEHUEHEOPraHuY
€CKHX BEIECTB

3.3

OK 01
OK 02
OK 04

W nentudukamus
HEOPTaHUYCCKHUX
BEILIECTB

HcciaenoBarbkauecTBEHH
bIEpEaKIIMMHEOPTaHNYEC
KUXBEIIECTB

1. IIpakTuko-
OpPUEHTUPOBAHHBIE
3aJlaHus 110
COCTaBJICHUIOXUMUYE
CKHUX peaKiu
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CydacTHeM
HEOPTaHUYECKUX
BEIIECTB,
HCIIOJIb3YEMBIX TSI UX
UJIEeHTH(PUKAITIY.
2.JIabopaTopHas
pabota:“Unentuduka
ITUSTHEOPTaHUYECKIX
BCIICCTB”

Paznen 4. Crpoenue
U CBOMCTBA
OpraHMYecKux
BeLeCTB

HccaenoBars crpoenue
7| CBOMCTBA
OPraHMYecKHX BellecTB

KonTpoabHasn
padora«CTpoeHue u
CBOMCTBA
OPraHHYeCcKHX
BELECTB»

4.1

OK 01

Knaccuduxarnus,
CTPOCHHE u
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIECTB

Knaccuduiupoars
OpraHUYECKHE BEIECTBA
B

COOTBETCTBHUH  C
CTPOEHUEM

ux

1. 3aganus
HACOCTaBJICHHUE
Ha3BaHUU
OpraHUYECKUX
COCTMHECHHUIIIO
TPUBHAIBHOU
WUIITUMEXKTyHAPOTHOWC
HCTEMAaTHYECKOMHOM
€HKJIaTypeE.

2. 3aganus
HACOCTaBJICHUE
TIOJIHBIX U
COKPAIIICHHBIXCTPYKT
YPHBIX (opMyIT
OPTaHUYECKUX
BEIIECTBOT/ICIbHBIX
KJ1aCCOB.

3. 3amaun Ha
ONPEAECTICHUENTPOCTEN
e
bopMyIIBIOPTaHUYECK
OM MOJIEKYJIbI, UCXOISI
13 DJIEMEHTHOI'O
coctana (B %)

4.2

OK 01
OK 02
OK 04

CBoiiCTBAaOpraHUYECKH
XCOEIMHEHU

Y cTaHaBIMBAaTH3aBUCHUMO
CTh(PU3HKO-XUMHUICCKHUX
CBOMCTBOPTraHUYECKUXBE
IIECTB OTCTPOECHUS
MOJIEKYJI

1. 3aganus
HACOCTaBJICHUE
YPaBHEHUNXUMHUYECK
150, peaxkuuii
Cy4acTHEM
OpPraHU4eCKUXBELIECT
B Ha  OCHOBAaHMHU
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NXCOCTaBa u
CTPOEHUS.

2. 3aganus
HacOCTaBJICHUE
YPaBHEHUMXUMHUYECK
1704

PEaKIU, UITIOCTPUP
VIOIUXXUMHUYECKHE
CBOWCTBA  CY4Y€TOM
MEXaHU3MOBIIPOTEKA
HUSI JTaHHBIXPEAKIINI
1 TEHETHYECKOM
CBSI3M OPraHMYECKUX

BCIIIECTB Pa3HBIX
KJIaCCOB.
3. Pacuernrie 3amaun
MIOypaBHEHUSM
peakIuii  cydyacTheMm
OPTaHUYECKUXBEIIECT
B.
4. JlabopartopHas
pabota
«IIpeBpamenns
OpraHUYECKUX
BEIIIECTB npu
HarpeBaHUM
4.3 | OK 01 | Unentudukanusiopran | McciaenoBarekadectBeHH | 1.IIpakTuko-
OK 02 | nuecKuXBEIIECTB, BIEPEAKIIMUOPTAHUYECKH | OPUEHTUPOBAHHBIC
OK 04 | ux3HaucHue XCOCIMHCHUM 3aJaHus o
UTIPUMCHCHHUE OTJICJIBHBIX KJIACCOB COCTaBJICHUIOXMMHUYE
BOBITOBOI U CKHUX peaxiuii
MPOU3BOJICTBEHHOMN CydacTHueM
JIeSITEIbHOCTUYECIIOBEK OpraHUYECKUXBEIECT
a B B

b

T.4.HCTIOJTb3YEMBIX
TS
UXUICHTH(PUKAIINA B
OBITY U
IIPOMBIIIJICHHOCTH.
2.JIaboparopHas
pabora:
«nentudukamusopr
AHUYECKUX
COEIMHEHUUNOTICIbH
BIX KJIACCOBY»
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5 Pa3znen S. XapakTepu3oBaTh
Kunernueckue n BJIMSIHUE PA3JIHYHBIX
TepMOAMHaAMHYecKHue | GakTOpoOB Ha
3aKOHOMEPHOCTH pPaBHOBecHE U CKOPOCTh
NMPOTEKAHUS XHMHMYECKHUX peaKkuuil
XHMHYECKHUX
peaKIuii.
3) OK 01 | CkopocTpxuMHUYeCKUX | XapaKTepu3oBaThBIUsIHU | [IpakTrKo-
OK 02 | peakuuii. XMuMHYECKOE | EKOHLIEHTPALMUPEATHPY | OPUEHTHUPOBAHHBIE
paBHOBECHE FOILIMXBEILECTB U TEOPETUYECKHE
TEMIIepaTypbl 3alaHdsIHA ~ aHAJIN3
HACKOPOCTbXUMUYECKHUX | (PaKTOPOB,BIHSIOLINX
peaKIuu. Ha
XapakTepu30BaThBIMSIHU | U3MEHEHUECKOPOCTH
e WU3MEHEHUS | XUMUYECKOUPEAKIINH.
KOHLIEHTpaluuBenecTs, | IIpakTuko-
pEeaKIMKUCPEB OPHUEHTHPOBAHHBIE
UTEMIIEPATYPBI 3a/1aHUs Ha
HacMeUIeHUE IPUMEHEHUETPUHIUI
XUMHAYECKOropaBHOBecu | alle-
s [IaTenpeIstHAXOXK I
HUSHAIIPABJICHUSICME
HICHUSIPAaBHOBECUSXHU
MHUYECKOUPEAKIINU U
aHaIu3
¢dakTopos,
BIIUSFOLLIAX
HacMeELIEHUE
XUMHUYECKOTOPaBHOBE
cusl.
6 Pa3nen 6. HccnenoBaTbucTHHHBIE
PacTBOpHBI pacTBopsbI ¢
3aJaHHBIMHXAPAKTEPHUC
THKAMHU
6.1 | OK Ol | ITonstue opactBopax | Paznuuarh uctuHHbIE 1. 3amaun
OK 02 pacTBOPHI HaIpUTrOTOBJIEHUEPAC
TBOPOB.
2. [IpakTuko-
OPHUEHTHPOBAHHBIE
pacyeTHbIE 3aJaHUS
HAJUCIIEPCHBIE

CHUCTEMBI,UCTIOJIb3YEM
bI€ B OBITOBOIH

MPOU3BOJACTBEHHOMIE
SITETLHOCTH YeJIOBEKa
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6.2 | OK 01 | UccnenoBanuecBoiict | MccienoBatbhu3uko- JlaGoparopHas
OK 04 | pactBOpOB XMMHUYECKUE CBOMCTBA pabota
HMCTUHHBIX PACTBOPOB «ITpuroroBnenue
pPacTBOPOB»
I IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COACPKAHME
(coxep:kaHMe MPUKJIATHOTO MOAYJIA)

7 Paznen 7. OueHuBarthb 3amura Kkeiica (¢
XumMusi B OBITY U | IOCJAEACTBUAOBITOBONH | yueTOM Oynymei
NMPOU3BOACTBEHHOI U  TPOM3BOJACTBEHHOI | MPO(ecCHOHATBLHOI
AeSITeJIbHOCTH AeSITeJIbHOCTUYEIOBEKA | 1eSITeJIbHOCTH)
YyeJi0BeKa c 103 /000707

IKOJIOTHYECKOM
0e30IacHOCTH
OK 01 | Xumus B oeiTy | OuenuBarbnocnencteus | Keiic (¢ yderom
OK 02 | umpou3BOJACTBEHHOW | OBITOBOM Oynymeinpodeccuox
OK 04 | nesTebHOCTUYEIOBEK | UTIPOU3BOACTBEHHOMIEST | aIbHOUIEATETLHOCTH
OKO07 |a eITHbHOCTH )
YeloBeKa ¢ no3uluid | Bo3aMoxxHbIE  TEMBbI
AKOJIOTMYECKONOE30MMacH | KeCOB:
OCTH 1. [Torennenue
KJTUMaTa
UBBICBOOOXKJICHUE
ra3oBBIXTUPATOB CO
JTHA OKeaHa.
2. Bynyuue

MaTepuaiblil aBHa-,
MaIIlHO-
UIPUOOPOCTPOCHHUS.
3. HoBrie maTepuansl
JUTSICOJTHEUHBIX
OaTapeil.

4. JlekapctBa Ha
OCHOBEPACTUTEIHHBIX
penapaToB.
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