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1 IACHOPT PABOUYEI1 IPOTPAMMBI YUYEBHOM AU CLUILIUHBI (TPEJMETA)
OV]. 12 XUMUSI

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouass mporpamma ydeOHoM nucuumuimubl (npeamera) OV .12 Xumwus sBiseTcs 4acTbiO
porpamMMBbl cpeHero ooiero oopazoBanus o cnernuanabHocTr CI10 23.02.01Opranuzanus nepeBo30K
U YIpaBJIEHHWE HA TPAHCIOPTE (10 BUAAM).

[Tpu peanuzanuu paboueld mporpaMMbl MOTYT HCIIOJIb30BAThCsl pa3IUYHbIe 00pa30BaTEIbHbBIC
TEXHOJIOTHH, B TOM YHCJIE AUCTAHIIMOHHbIE 00pa30BaTeIbHBIC TEXHOJIOTHH, JICKTPOHHOE 00ydeHHE.

Pabouas nmporpamma y4eOHON AUCHUIUIMHBI MOXET OBbITh MCIOJIb30BaHA B MPO(HecCHOHATBHOM
MOJIrOTOBKE, EPENOrOTOBKE U MOBBIIICHUN KBATH(DUKAIUU pabodnx Mo mpodeccusim:

17244 Tlpuemocnaruuk rpy3a u 6araxa; 18726 CocraBUTeNb MOE3I0B.

1.2 Mecrto y4edHoii tucuunjuHbl (nmpeamera) B crpykrype OIOII-TIIICC3:

O011e00pazoBaTebHas JUCIUITIMHA «XUMUSD» H3ydaeTcsl Ha 6a30BOM YpPOBHE B 00111e00pa30BaTeIbHOM
[MKJIe Y4eOHOTO TIIaHa OCHOBHOM MPO(eCCHOHAIBHOM 00pa30BaTeIbHON MPOTrpaMMbl YKPYITHEHHBIX TPYIIT
cnenuanbHocTei / mpodeccwuii: 23.00.00

TpyIoeMKOCTb IMCIUILTHHBI « XM Ha 0a30BOM ypOBHE COCTaBISIET 72 Yaca, U3 KOTOPhIX 64 yaca —
0a30BbIil MOAYNb (6 pa3nenoB) M 8§ 4acoB — MPUKIAAHON Moayib (1 pa3zgen), BKIIOYAIOIIUN MPaKTHKO-
OPHEHTHUPOBAHHOE COJ/ICpP’)KaHNE KOHKPETHOM MPOECCHH HITH CIICIUATEHOCTH.

[MpuxnamHoit MOMyNs BKIIIOYAeT oauH pasaen. Pazgen 7 «Xumus B ObITY M MPOU3BOACTBEHHOM
NESTEIbHOCTH 4YeJloBeKa» peanusyercs ais  crneruanbHocth23.02.010pranu3anusi MepeBo30K U
ylpaBJeHHe Ha TpaHcropTe (IO BHJAaM)HA MaTepHaie, CBA3aHHOIO C SKOJOTMUECKOW Oe30MacHOCThIO U
OLICHKOW TIOCNE/ICTBUI OBITOBOM W  IPOU3BOJCTBEHHON JAEATENBHOCTH, 10 OTpacisaM Oyylueit
poheCCUOHATBEHON JESTEIbHOCTU 00YYaIOIINXCS.

1.3 [Inanupyemble pe3yJibTATbI OCBOEHHUSI Yy4eOHOH JUCHHMILIMHBI (IpeAMeTa):
1.3.11enp y4eOHOM TUCIUTUINHBI:

@OopMHpOBaHUE Y CTYIECHTOB MPEACTABICHUS O XMUMUYECKOW COCTABISIOIICH €CTECTBEHHOHAYUHOU
KapTUHBl MHpa KaK OCHOBBI TPUHSTHS PEIICHUH B JKU3HEHHBIX U TPOM3BOACTBEHHBIX CHTYAIUSX,
OTBETCTBEHHOTI'O MTOBEICHUSI B IPUPOIAHOM Cpee.

3agaun MCIMILIMHDI:

1) cdopmupoBaTh MOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX MPOIIECCOB M SBIICHHI
B OKpYKarolllel cpene, UEIOCTHOM HAayyHOM KapTUHBI MHpA, B3aWMOCBS3M M B3aMMO3aBHCHMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsI COCTABIATH (POPMYJIbl HEOPTAaHUYECKUX U OPTaHWMYECKUX BEILECTB, YPaBHEHHUS
XUMHYECKHX PEAKIHi, OOBSICHATH UX CMBICII, HHTEPIPETUPOBATh PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh  HABBIKM TPOBEACHHS TMPOCTEHINNX XUMHYECKUX SKCICPHUMEHTATbHBIX
WCCIIE/IOBAaHUN C COOJIOIGHHMEM MpaBUil O€30MacHOro OoOpallieHHsl ¢ BelecTBaMU M JabOpaTOpHBIM
000pyIoBaHUEM;

4) pa3BUTh YMEHHS HCIIOJIb30BaTh HH()OPMAIMIO XHMHYECKOTO XapakTepa W3 PasIUnIHbIX
HWCTOYHHUKOB;

5) chopmupoBaTh yMEHHS TPOTHO3MPOBATH MOCICIACTBUS CBOCH JEATEIBHOCTH M XUMHYECKHX
TIPUPOTHBIX, OBITOBBIX M MTPOM3BOJICTBEHHBIX MPOIIECCOB,

6) chopmupoBaTh OHMMAaHHE 3HAYMMOCTH JOCTH)KCHUH XUMHUYCCKOM HAYKH M TEXHOJIOTHH IS
Pa3BHUTHS COITUATIHHOM M TIPOMU3BOJICTBEHHOM cep.



1.3.2 B pe3ynbrare ocBO€HUS y4eOHOW AUCHUIUIMHBI 00yYarOIIUIACs TOKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA 110 "TPUBHAIBHOU" WIIM MEXKIYHAPOIHON HOMEHKIATYPE;

- ONpENENATh: BAJICHTHOCTh M CTENEHb OKUCICHUS XMMHYECKUX SJIEMEHTOB, THUIl XUMHUYECKOMN
CBSI3M B COEIMHEHUSX, 3aps]l HOHA, XapaKTep Cpeibl B BOJHBIX paCTBOPAaX HEOPTraHUYECKUX COEAUHEHUH,
OKHCJIUTENb W BOCCTAHOBUTEINb, NPUHAMIEKHOCTh BEIIECTB K pPAa3jIM4YHBbIM KJAacCaM OpPraHUYECKUX
COCIMHECHH;

- XapaKTepU30BaTh: AIEMEHTBI MAJIbIX IIEPUOAOB MO UX IoyoxkeHuto B [lepuoanueckoil cucreme
JI.1A. MenneneeBa;, oOIIMEe XUMHUYCCKHE CBOWMCTBA META/UIOB, HEMETA/IOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKHX W OPraHWYECKHUX COEIMHEHMH; CTPOCHHME U XHMHYECKHE CBOMCTBA H3Y4YEHHBIX
OPraHNYeCKUX COCUHECHUM;

- OOBSICHATH: 3aBUCUMOCTb CBOWCTB BEILECTB OT MX COCTaBa M CTPOCHMSI; MPUPOY XUMUYECKOU
CBSA3M (MOHHOM, KOBAJEHTHOW, METAJUIMUECKOH), 3aBHCHUMOCTb CKOPOCTH XMMMUYECKON peakuuu u
MOJIOKEHUS XMMHUYECKOT0 PABHOBECHS OT PAa3IMUHBIX ()aKTOPOB;

- BBIIOJIHATh XMMHUYECKUH HSKCIEPUMEHT IO PACHO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKUX U
OpraHUYEeCKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALMK C UCIIOJIb30BaHUEM Pa3IMUHBIX
HUCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
MCTIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTHU /sl 00pabOTKH U Mepenayn XUMUYeCKOH HH(pOpMaIuK 1 ee
MIPEJICTAaBJICHUS B PA3IMYHBIX (POpMax; CIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MMPAKTUYECKON
NESTEIbHOCTH U TOBCEJHEBHOM XHU3HU JUIS: - OOBSACHEHUS XUMHUYECKUX SIBJICHHM, MPOUCXOASIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - ONpEICNCHUS BO3MOKHOCTH MPOTEKAaHUS XHUMHUYECKUX
MIPEBPALICHUI B PAa3JIMYHBIX YCIOBUAX U OLIEHKH UX MOCJIEICTBUM;

- KOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYXKAIOILEH Cpee;

- OLIEHKM BJIMSIHUS XMMHUYECKOTO 3arps3HEHHs OKpY’Kalolled cpelpl Ha OpraHHU3M 4YeJoBeKa U
IPYTHE KUBBIE OPraHU3MBI;

- Oe3omacHOro oOpamieHuss C TOpPIOYMMU M TOKCHUYHBIMHM BEILECTBAMH, JIaOOpaTOPHBIM
000pyIOBaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 3aJJaHHON KOHIIEHTPAIMH B ObITY M Ha IPOU3BO/ICTBE;

- KPUTUYECKOH OLIEHKH JOCTOBEPHOCTH XMMHYECKOM HMH(pOpMaluu, MOCTYHarolled M3 pa3HbIX
HCTOYHUKOB;

- [IOHMMaTh  B3aUMOCBS3b  Y4E€OHOH  JUCHUIUIMHBL C  OCOOEHHOCTSIMHM  mpodeccuu
npodeccnoHaNbHOM 1A TEIbHOCTH, B OCHOBE KOTOPBIX JIEKAaT3HAHUS 110 JAaHHOW y4eOHOM NUCLUIUIMHE.

3HATh:

- BaXHEWIIME XUMHUYECKHE TOHATHUSA: BEIIECTBO, XMMHUYECKUH 3JEMEHT, aToM, MOJIEKyJa,
OTHOCHUTEJIbHBIE aTOMHAas MMOJEKYJSpHas Macchl, WOH, aJJIOTPOIHs, W30TOIBI, XUMHUYECKas CBS3b,
ANEKTPOOTPHUIATETLHOCTh, BAJIEGHTHOCTD, CTENIEHLOKUCIIEHHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00beM,
BELIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMSI, PaCTBOPBLAJIEKTPOIUT M HEDIEKTPOJIUT,
ANEKTPOJIUTHYECKAs. JUCCOLMAIUS, OKHUCIUTEIb M BOCCTAHOBUTENb, OKHUCIEHHE U BOCCTAHOBJIEHHE,
TerIoBo 3(PQeKT peakuuu, CKOPOCTb XMMHUYECKOM peakiiH, KaTajlu3, XUMHUYECKOe paBHOBECHE,
YTJIEPOJIHBIN CKeNeT, ) yHKIIMOHAbHAS TPYIIa, H30MEPHs, TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XUMHUU: COXPAaHEHUSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, NEPUOANUECKUN
3aKOH,;

- OCHOBHBIE TEOPHUM XMMHU: XUMHUYECKOW CBSA3M, DJIEKTPOIMTHUECKON AMCCOLMALMM, CTPOEHUS
OpraHNYEeCKUXCOETUHEHUH;

- BKHEHILINE BEIIECTBA U MaTEepHaJIbl: OCHOBHBIE METAJIJIBI U CILJIABBI, CEPHAsl, COJISHAsA, a30THAs
U YKCYCHasi KUCJIOTBI;IIEN0YH, aMMUaK, MUHEpaJbHble yI0OpEeHHs, MEeTaH, 3TUJIEH, aleTHJIeH, OE€H30J1,
3TaHOII, ’KHUPBI, MbLJIa, TJII0K03a, caXxapo3a,Kpaxmall, KjJeTyaTrka, O€JIK1, HCKyCCTBEHHBIC M CHHTETHUECKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.



1.3.311nanupyemMsle pe3yabTaThl OCBOCHHS YyU€OHOTO MpeIMeTa:
Oco6oe 3HaueHnEe yUeOHBIN TpeaAMET uMeeT npu hopmupoBanuu u pa3Butuu OK.

O61mme Ilnanupyemble pe3yabTaThl 00y4eHH s
KOMIIeTEeHIIUH OGme JIMCHMILIHHAPHBIE
OK 01. B 4yacT TPY10BOI0 BOCIIMTAHUSA: - BJIAJETh CHUCTEMOU
Bri6upath - FOTOBHOCTh K  TpPYyAY, OCO3HAHUE | XUMUYECKUX 3HAHUU, KOTOpas
CHOCOObI [IEHHOCTUMACTEPCTBA, TPY10JI00ue; BKJIFOYAET:
peuieHus 3anaqy - TOTOBHOCTb K  AaKTUBHOM  JI€ATEIBHOCTH | OCHOBOMOJArarolUe IOHATHUS
npodeccuoHalbH | TEXHOJIOTUYECKON U COLMANbHON HANPaBICHHOCTH, | (XMMUYECKUN SJEMEHT, aTOM,
Oif IEATENIbHOCTH | CIIOCOOHOCTh ~WMHUIMUPOBATh, IJIAHUPOBATH U | 3JEKTPOHHAs 000J0YKa aToMma,
MIPUMEHUTEIBHO CaMOCTOSTEJIbHO BBIIIOJIHATh TAKYIO ACSITENBHOCTD; | S-, p-, d-a5eKTpOHHbIE
K pa3aIn4YHbIM - HHTEPEC K pa3Iu4HbIM cdepam | opOuTanm aTOMOB, HOH,
KOHTEKCTam npodeccuoHaIbLHON MOJIEKYJIa, BaJICHTHOCT,
JesATEeTbHOCTH, AJIEKTPOOTPHUIIATEITLHOCTD,
Ogianenne YHUBEPCAJIbLHBIMHA Y4eOHBIMH | CTETICHb OKHCJICHHSI,
MO3HABATEJILHBIMM J1eiiCTBUSIMU: XUMHYECKass  CBS3b,  MOJIb,
a) 0a3oBblIe JIOTHYeCKHe 1eHCTBUS: MOJISIpHasE Macca, MOJISIPHBIN
- CaMOCTOSITEJIBHO (dbopMynHpoBaThU | 00BEM, YIVIEPOAHBI CKEJeT,

aKTyaJIM3MpOBaTh MPOOJIEMYy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBAaTb CYIHGCTBGHHBIﬁ IIPpU3HAK WM
OCHOBaHMS JUIA CpPaBHEHHS, KIACCH(PHUKAIMH U
0000I11ICHHST;

- ONpeNensaTh LU JCATCIBHOCTH,
mapaMeTPhl U KPUTEPUH UX TOCTIDKECHUS,
- BBISBISITh 3aKOHOMEPHOCTH M TPOTUBOPEYUHUs
BpPaCCMATpUBACMBIX SABJICHUAX

- BHOCHTh KOPPEKTHUBBI B JEATEIbHOCTb, OIICHHBAThH
COOTBETCTBUE PE3YNIHTATOB IIEJSIM, OLEHUBATh PHCKU
MOCJICJICTBHIA JIEATEILHOCTH;

- pa3BUBaTh KPEAaTWBHOE MBIIUICHHE TPU pEIICHUU
YKU3HEHHBIX TTpo0iieM

0) 0a30BbIE UCCIEN0BATEILCKHE eHCTBUS:

- BJaZieTh HaBBIKAMH Y4eOHO-MCCIIEIOBATELCKON U

3aJlaBaTb

MPOEKTHOM JeATENbHOCTH, HaBBIKAMU
PpaspereHuspooIeM;

- BBIBIATH MNPUYUHHO-CIICACTBCHHBIC CBA3M U
AKTYyaJIN3UPOBATH 3ajiavy, BBIIBUT'ATh TUIIOTEC3Y
€epeIeHsI, HaXOIUTh ApPTryMEHTBI TUTSt
JIOKa3aTebCTBACBOMX  YTBEPXKICHHH,  3a1aBaTh
[apaMeTpbl UKPUTEPUU PELICHUS,

- AHaJIM3UpOBATH IMOJTYYCHHBIC B Xoae

pemieHuA3aga491 PE3YyIbTaThbl, KPUTHYCCKU OLICHUBATDH
HNXITOCTOBCPHOCTL,IIPOTHO3UPOBATE HN3MCHCHHEC B
HOBBIX YCJIOBUSX;

- YMCTb NCPCHOCUTH 3HAHWA B IIO3HABATCIIBHYIO U
MPaKTUYICCKYIO 06J'IaCTI/I)KI/I3He)IeSITeJ'II)HOCTI/I;

- YMCTb HHTCTPHUPOBATH 3HAHUA M3 PA3HBIX

(GyHKIIMOHATIbHAS rpyImna,
paauKai, U30Mepus, U30MEpBI,
T'OMOJIOTHYECKUI pan,
rOMOJIOTH, YIJIEBOJIOPOJIBL,
KHCJIOPOJI- U a30TCOJIEpKALIIE
COCIMHEHUs, OHOIOTUYECKH
aKTUBHBIC BEIIECTBA
(yrneBoppl, Oenkn),
MOHOMED, MIOJIUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS,
KpHCTAJUINYECKash  PELIETKa,
TUIBl  XMMHYECKUX PEAKIMH
(OKHCTUTENBHO-
BOCCTAaHOBHTEIIbHBIE, JK30- H
DHJIOTEPMUUYECKHE,  PEAKLHH
HOHHOTO OOMEHa), pacTBOD,
ANIEKTPOJIUTHI, HEAIEKTPOIIUTHI,
ANIEKTPOIUTHYECKAS
JccoLanus, OKHCIIUTETb,
BOCCTaHOBHTEIIb, CKOpOCTb
XUMHUYECKOU peakuuu,
XUMHYECKOE paBHOBECHE),
TEOPUHM U 3aKOHbI (TEOpHs
XUMHUYECKOTO CTPOEHHUS
opranndecknx BemecTB A.M.
byrneposa, Teopus
ANEKTPOIUTUYECKON
JUCCOLMALINY,

KHPBHI,

1
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MPEAMETHBIX 00J1acTe;

- BBIJIBUTaTh HOBBIC WJICH, MPEIarath OPHIMHATHHbIC
MOJIXOJTbI U PEIICHHUS;

- CITOCOOHOCTH MX HCIOIB30BAHMS B II03HABATEILHOM
1 COITMAIHOM MTPAKTHKE

nepuoanyeckuid  3akon J[.M.

Menieneena, 3aKOH
COXpaHeHUs MAacchl),
3aKOHOMEPHOCTH,

CUMBOJIMYCCKUN SI3BIK XHMHH,
(haKTOJIOTHYECKHE CBEICHHS O
CBOICTBAX, COCTaBe,
MoJlydeHnn W 0e30rmacHOM
WCIIOJIb30BAaHUU  BaKHEHIIIHMX

HEOPraHUYECKUX u
OPraHMYECKHX  BEIIECTB B
ObITY u IIPAKTUYECKON
JESTEIbHOCTH YEIIOBEKa,

- YMETb BBISIBIIATh
XapaKTepHblE  NPU3HAKU U
B3aUMOCBSI3b W3yYEHHBIX
IIOHATUI, [IPUMEHATH

COOTBETCTBYIOILIUE  IOHATHUS
IIPU OIHCAaHUU CTPOCHUS U
CBOMCTB

HEOPraHUYECKUX u
OpPraHMYeCKUX BEILECTB M UX
MIPEBPALLICHHI]; BBISIBIIATD
B3aUMOCBSI3b XUMHYECKHX
3HaHUM C TOHATUAMH U
MIPEICTaBICHUSIMHI JPYTUX
€CTECTBEHHOHAY4YHBIX
IIPEIMETOB;

- YMETH UCII0JIb30BaTh
HAaMEHOBAHMS XMMHYECKUX
COCIMHEHUHN MEXIYHAPOJHOIO
COI3a  TEOPETUYECKOW U
MIPUKJIATHOM XUMHU u
TpUBHAJIbHBIE Ha3BaHUs
BO)KHEUIIINX BEIIECTB (3TUJIEH,
alleTWIeH, TJMLEpuH, (eHom,
(dhopManbaeru, YKCyCHast
KHCJIOTA, TJIMIWH, YyrapHbIi
ra3, yrjeKuciablid ra3, aMMHUakK,
raieHas W3BeCTb, HeETallleHas
W3BECTh, IIUThEBAS COAA M
JPYTUX), COCTAaBIATh (POPMYIIBI

HEOPraHNUYCCKHUX n
OpPraHu4YCCKuX BCIIICCTB,
YPaBHCHUA XUMHNYECKUX

peak1uii, OOBSCHATH X CMBICIT;
MOJITBEPXK/IATh  XapaKTepHbIE
XUMUYECKUE CBOICTBA
BEILECTB COOTBETCTBYIOLIUMHU
JKCIIEPUMEHTAaMU U 3alHUCAMHU

YPaBHEHUHU XUMHUYECKUX
peaKuuii;
- yMETb YCTaHABJIUBATh

MIPUHAUICKHOCTh  M3YYEHHBIX




HEOPraHUYECKUX u
OpPraHMYeCKUX  BEIIeCTB K
ONpENENICHHbIM  KJlaccaM |
rpynmnam

COE/IMHEHU I, XapaKTepH30BaTh
UX COCTaB U BaKHEHIIHe
CBOICTBA; OMpPENENSITh BHJIBI

XUMHUYECKHX cBsI3ei
(KoBaJIeHTHAA, HMOHHAs,
MeTaJuTHIecKas,

BOJIOPO/IHAS ), TUTTBIKPUCTAILINY
€CKMX  pEIIEeTOK  BEIECTB;

KJIaccu(ULIUpPOBaTH
XUMHNYCCKUE

peaxkuuu;

- copMupoBaTH
IIPEJCTaBJICHUS: 0
XUMHMYECKOM  COCTaBIIIOLIEH
€CTECTBEHHOHAY4YHOU

KapTUHBI MUPA, POJTH XUMHUH B
MO3HAHUY SBJICHHUHA TPUPOJIBI,
B (DOPMHPOBAHHUH MBIIICHUS
U KyJIbTYpPBHl JIMYHOCTH, €€
(YHKITMOHATIBHON

IPAaMOTHOCTH,  HEOOXOAUMOM
JUIS  pelIeHUs] TMPaKTUYEeCKUX

3a1a4 u OKOJIOTUUECKH
00OCHOBaHHOT'O OTHOIICHHS K
CBOEMY 37I0pPOBBIO u

MIPUPOAHOMU Cpene;

- YMETh NPOBOJAUTH PACUETHI
Mo XUMHYECKHM (popMynam u
YPaBHEHUSIMXUMUYECKUX
peakuuii ¢ HMCHOJIb30BaHUEM

bu3neckux BEJINYHH,
XapaKTEPU3YIOIINX BEIECTBA C
KOJINYECTBEHHON CTOPOHBL:
MAaccCHI, obBrema
(HOpMaJIbHBIE YCIIOBUSI) Fa30B,
KOJIMYECTBa BELIECTBA;

HCITIOJIB30BATbCUCTCMHBIC
XUMHNYECKHUE 3HaHUsA JJIA

MIPUHATHS pelIeHni B
KOHKPETHBIXKU3HEHHBIX
CUTyallUsIX,  CBSI3aHHBIX  C
BEIlIECTBAMHU u 1794
IIPUMEHEHHEM.
OK 02. B o0s1acTH IeHHOCTH HAYYHOT0 TO3HAHHUS: - yMeTb IUIAHUPOBATHL W
Hcnonb3oBats - c(hopMHUPOBAHHOCTH MHPOBO33PEHMS, | BBIIOIHATH XUMHUYECKUN
COBPEMEHHBIE COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO | SKCIIEPUMEHT  (IIpEBpalLeHHs
CpPEICTBa MOMCKA, | PA3BUTUS HAyKd M OOIIECTBEHHOW IPAKTHKH, | OPraHMYECKMX BELIECTB IPU
aHaIM3a Y | OCHOBAaHHOT'O Ha JMAJIOre KYJIbTYP, HarpeBaHuH, MIOJTy4EHHE
MHTEPIIPETAINH CIIOCOOCTBYIOILIETO OCO3HAHMIO CBOEr0 MECTAa B | OTWJIEHA U H3y4EHUE €TI0
NOJIUKYJIIbTYPHOM MHPE; CBOJCTB, Ka4eCTBEHHBIE




nHpopManuu U
MH(POPMAIIMOHHBI
€ TeXHOJIOTUU IS
BBITTOJTHCHUS
3amad
npodeccnoHabH
Ol IeATEIbHOCTH.

- COBEpILEHCTBOBAaHME S3bIKOBOM M YHMTATEIbCKOM
KyJbTYpbl KaK CpEIICTBa B3aUMOICUCTBUS MEXKIY
JIIOJIbMU U TTO3HAHUS MUPA;

- OCO3HaHME LEHHOCTH HAyYHOM JEATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIIATh MIPOEKTHYIO u
HCCIIEIOBATENbCKYIO JICSITEIbHOCTh MHUBUAYaIbHOU
B IPYIIIIE;

OBiageHne yHUBEpPCAIbHBIMHM Y4eOHBIMU
M03HABATEJILHBIMU /1eliCTBUSIMU:

B) pabora ¢ uHdopmanuei:

- BJIaJ€Th HABBIKAaMU  ITOJIYYCHUSA I/IH(i)OpMaI_II/II/I
N3NUCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOATCIIbHOOCYIICCTBIIATD IIOMCK, aHaJInu3,

CHCTEMATH3alMI0 WUHTEPIIPETAli0  MH(DOpPMAIU
Pa3JIMYHBbIX BUJI0B u
dbop™m npencTaBIeHus;

- CO3[aBaTh TEKCTHl B Pa3MYHBIX (opMarax ¢

yIeTOMHA3HAYCHUS] ~ WHPOpPMAIMA W TEJICBOM
ayJIMTOPUH,BHIOUpAst ONTUMAIIBHYIO bopmy
TIPE/ICTABJICHUS MBU3YyaTU3alliH;

- OLICHUBaTh JOCTOBEPHOCTb, JIETUTUMHOCTD

uHopMaIy, €€  COOTBETCTBUE
MOpaIbHO-ITHUYECKUM HOpPMaM;

IIpaBOBbIM n

- WCIOJB30BaTh CPEACTBA HMH(OPMALMOHHBIX H
KOMMYHHMKAI[HOHHBIX ~ TEXHOJIOTUHl B  pEIICHUH
KOTHUTHBHBIX, KOMMYHHKaTHBHBIXH
OpPraHM3allMOHHBIX  3aJad C  COONI0JIEHUEM
TpeboBaHUI SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, pecypcocOepekeH s,
IPaBOBBIX u
TMUYECKHMX  HOPM, HOPM  HH(OPMALMOHHOM
0e30IMacHOCTH;

- BIAJeTh HAaBbIKAMM pACIO3HABAHUS U 3allUTHI
uHpopMaly,  MHPOPMAIMOHHONW  0E30MacHOCTH
JUYHOCTH

peakuM  Ha  aJbJCTUJBI,
Kpaxmajl, YKCYCHYIO KHCJIOTY;
JeHaTypalus  O€lKOB  IpH
HarpeBaHuM, [[BETHBIC PEAKIIU
O€NKOB; TPOBOJIUTH PEAKIUU
HMOHHOT'O OOMEHa, OINpenesaTh
Cpelly BOJHBIX PacTBOPOB,
KaueCTBEHHbIE pEaKlMH Ha
cynbdar-, KkapOoHar- u
XJIOpUJ-aHUOHBI, Ha KaTHOH
aMMOHHUSI; peIIaTh

OKCIICPUMEHTAIBHBIE  3a]laull
nmo Ttemam "Merawiel" U
"Hemetauibl'") B COOTBETCTBUU
c NpaBHIaAMHU TEXHUKHU
0€30MacHOCTH IpU OOpaIleHUN
C BEIIeCTBAaMH U JJA0OPAaTOPHBIM
000py/IOBaHUEM; TMPECTABISATH

PE3YyIbTaThL XUMHUYECKOI'O
JKCIiepuMeHTa B (opme
3aIUcU YpaBHEHHUH

COOTBETCTBYIOILIMX pPEaKUUN U
(dopmynupoBaTh BBIBOJIBI Ha
OCHOBE ITHUX PE3YJIbTAaTOB;

- yMeThb aHAJIN3UPOBATh
XUMHYECKYI0  HMH(OpMaLHIo,
NOTy4aeMyl0 U3 pasHbIX
HCTOYHHMKOB (cpencts
MaccoBoi HMH(pOpMAIUHU, CETh
WutepHer u npyrue);

- BIIAJIETh OCHOBHBIMHU
METO/IaMi Hay4HOTo TO3HaHUS
BEIIECTB U XMUMHYECKHX
SIBIICHUI (HabmronieHue,
U3MepeHue, HKCIIEPHMEHT,
MOJIETTMPOBaHHUE);

- YMETb TPOBOAUTH PACUETHI
M0 XUMHYECKHM (opMysiaM U
YpaBHCHHSM XUMHYECKHX
peakuuii C WCIOJIb30BAaHUEM
(bU3UIECKUX BEJINYMH,
XapaKTEPHU3YIOIUX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBIL:
Macchl, o0beMa (HOpMajbHbIE
YCJIOBHS) Ta30B, KOJWYECTBA

BEIIIECTBA; UCTIOJTb30BaTh
CHCTEMHBIE XUMHYECKHE
3HAHMS ISt NPUHSTUS
pemieHU B KOHKPETHBIX
YKM3HEHHBIX CHUTYalUsIX,
CBSI3aHHBIX C BELECTBAMU U UX
pPUMEHEHHEM

OK 04. - TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITENIBHOCTUM | -  yYMETh  IUIAHUPOBaTb U

D¢ dexTHBHO CaMOOIPEIENIEHHIO; BBITIOJIHATD XUMHYECKUH




B3aUMOJICICTBOBA | - OBJIaJICHHE HaBBIKAMH y4eOHO- | DKCTIEPUMEHT  (TIpeBpaLCHUs
Tb U paboTaTh B | UCCIENOBATENBLCKOM,IPOCKTHOM U COLMAIBHOM | OPraHMYECKUX BEIIECTB IPH
KOJUIEKTHBE U | JEATEeIIbHOCTH; HarpeBaHuu, MIOJTyYECHHE
KOMaHJIE. Osiagenne YHUBEPCAJIBHBIMHU | OTHUJIICHA W  HU3YYCHHUE €TI0
KOMMyHHKaTHBHbIMHIleﬁCTBHﬂMH: CBOﬁCTB, KauyeCTBCHHbBIE
0) coBMeCTHAsA AesITeIbHOCTD: peakiuu Ha aJTbICTUIbI,
- [OHMMATh W  HCIOJIB30BaTh NPECHMYLIECTBA | kpaxmall, yKCYCHYIO KHCIIOTY;
KOMAaHHOM ¥ WHIWBUAYaJILHON paOOThI; JCHATYpALHS.  OGIKOB  TIPH
- NpUHMMATh LEIH  COBMECTHOM  JIGSTEIBHOCTH, | HarpeBaHMH, LBETHBIC PEAKLIHN
OPraHU30BbLIBATE W KOOPIMHHMPOBAaTh JEHCTBHA IO | GenkoB: POBOIUTH PEaKLUH
b
€eLOCTHIKEHHULIO! COCTAaBJISITh IWIaH | yoRHOro 0GMeHa, ONPEIETsTh
ZICHCTBUH,PACIIPENEIATE PO © YYETOM MHEHUH | cpeny  BogHBIX  pacTBOpOE,
YYaCTHUKOBOOCYKIaTh  PE3YJbTAaThl  COBMECTHOM | 1nyecTREHHEIC peakiui  Ha
paborsL; . cynbdart-, KapOoHAT- ¥ XJIOPH/I-
- KOOpAMHUPOBAaTh M BBIOJHATH aboT B )
CJIOIEI/MX GI:;JII)HOI‘O BUPT aanofo g u AHTIOHBL, 13 WATHOM anMOHTEA,
Y P ’ MpTYy ) peliaTh  3KCIEPUMEHTAIbHBIC
KOMOWHUPOBAHHOTOB3aNMO/ICHCTBHS; " "
3aauu no TeMaM "Metaiuisl" 1
- OCYHIIECTBIISITh ~ TO3WTHBHOE  CTPATETHUYECKOE | "
Hemeramisl") B cooTBeTCTBIM
MOBE/ICHUE B PA3IMYHBIX CUTYaIUsX, TIPOSIBIISITH
c MIpaBUJIAMHU TEXHUKH
TBOPYECTBO ¥ BOOOPKCHHUE, OBITH HHUIIMATUBHBIM
0€30IaCHOCTH TPH OOpaIleHUN
OgiiaieHNe YHHBEPCAJIbHBIMH PeryJisiTHBHbIMU
o C BEIIECTBAMH U JIA00OPATOPHBIM
NeiicTBUSIMU: 5
. 000py/IOBaHUEM; IPEACTABIIAT
I) IPUHATHE Ce0s1 M APYTUX JI0Iei: Py » 1PeA
. | Pe3yJbTaThl XUMHYECKOTO
- IPUHUMATh MOTHBBI M ApIyMEHTBI JPYI'MX JIIOAEH
[IPY AHAJIM3E PE3YIIBTATOB JIESITEINBHOCTH; IKCIICPHMCHTA B (bopme sammcu
- [PU3HABATH CBOE MPABO M MPABO APYTHX JHojeil Ha | YPABHCHHI COOTBCTCTBYIOIIMX
ONIHOKH; peakimii U (HOpMyTUPOBAThH
- pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUp ¢ mosumuy | SPIBOABL - Ha  OCHOBE  9THX
JPYTOTO YENOBEKa; PE3yJIbTATOB
OK 07. B o0s1acTH 3K0/10rH4€CKOro BOCIIMTAHMSA: - copMupoBaTh
ConeiicTBOBaTH - cOpPMUPOBAHHOCTh AKOJOTUYECKOW KYIBTYpBI, | IPEICTABICHHUS: 0
COXPaHEHUIO MOHMMAHUE BIMSHHUS COIMAIbHO-3KOHOMUYECKMX | XUMUYECKOM  COCTaBJIAIOLICH
OKpYy>Karoleu MPOIIECCOB HAa COCTOSHHE TPUPOIHONW W COIMATIBHOW | €CTECTBEHHOHAYYHOU
cpenbl, Cpenpl, OCO3HAaHHWE  TJIOOAIBHOTO  XapakTepa | KapTHHBI MHUPA, POJIU XMMHUH B
pecypcoc6epe)KeH 9KOJIOTHYCCKUX HpOﬁJ‘ICM; HO3HAHUU SIBJICHUU IIpHUpoOakI,
WI0, [OPUMEHATH | - IUIAHMPOBAHME U  OCYIICCTBICHHC JNCUCTBHH B | B (DOPMHUPOBAHUM MBIILJICHUS
3HAHUS 06 | OKpyKaromieii cpene Ha OCHOBE 3HAHUS IIeJel | U KYJbTYpPbl JIMYHOCTH, €€
W3MCHEHUH YCTOWYMBOTO PA3BHTHS UCIIOBEUYESCTBA; AKTUBHOE | (PYHKIMOHAIBLHON
KJIMMaTa, HEIPUATHE NENCTBUH, MIPUHOCALIUX BpeJl | TPaMOTHOCTH, ~ HEOOXOIUMOIt
IIPUHLIHIIBL OKpYKaroueu cperne; JUTSL PEIICHUsT TPAKTUUECKUX
6epeKINBOTO - yMCHHE 3a]1a4n IKOJIOTUIECKHU
[POM3BOJICTEA MPOTHO3UPOBATHEHEOIATr ONPUSATHBIEIKOJIOTMISCKUETIO | 0OOCHOBAHHOTO OTHOIIEHHUSI K
9
CIIEZICTBUS MPEINPUHIMAEMBIX | CBOEM 3JI0pPOBBIO u
3pHEKTUBHO - ’ .
eliCTBOBATD p | ACVICTBHUH, MPEAOTBPAILATD UX; _ | mpupoHoii gpe)le,
4pe3BBIANHBIX - paCIIMpEHUE OIbITA JESTEILHOCTA 3KOJIOTHYECKOM | - YMETh COOMIOAaTh IpaBHiIa
CHTYAISIX. HaIpaBJIECHHOCTH; HKOJIOTMYECKU

- OBJIaAICHUC HaBbIKaMH y‘IC6HO-HCCHCﬂOBaTCJIBCKOI>'I,
HpOCKTHOfI U COLUAJIbHOM JACATCIIbHOCTHU,

1eJIeCO00pa3HOro  MOBEACHUS
B ObiTy ¥ TpPYHIOBOM
JEATEIbHOCTH B LEJX
COXPaHEHMsI CBOETO 3/10POBbS U
OKpY Karolien IIPUPOAHOU
Cpenpl; y4YMTBIBaTh OIACHOCTb
BO3JICHCTBUSA Ha JKUBBIE
OpraHu3Mbl OIIPEIENICHHBIX




BCIIICCTB, IIOHUMas CMBICII
I10Ka3aTcirt Hp@I[CJ'IBHOﬁ
HOHYCTHMOﬁ KOHILOCHTpAIIUun

MK 2.1 - yMeHHe 00eCTIeunBaTh yIpaBIeHUE IBIKCHUEM, - copmupoBathb
OOecrieunBaTh - TIOHUMAaHUE U aHaIU3 PabOTHI JKEJIE3HONOPOXKHOTO | MIPEACTABICHHA: O CBOMCTBaX
BBIIIOJIHCHHUE TpaHCIIopTa METa/UIOB, ~CIUIaBaX, BHJIAX
YCIIOBUI o KOppO3HH, obnactu
OpraHu3aLuu HPUMEHEHHS

JABUXKCHU A HEMCTANINYCCKUX u
TpaHCIopTa. KOMITO3UIIMOHHBIX
MaTepHajoB, BHJIAX u
CBOWCTBaxX TOILINBA,
CMAa304YHbIX u 3allIUTHBIX
Matepuaax, CBOMCTBAX
HCOPraHn4CCKux u
OPraHMYeCKUX  COCIMHCHHH,
MapKHpPOBKE W  IIEPEBO3KE
IPY30B IO XKEJIE3HOU JOpOre.

B pesynbpTare ocBOeHHs MporpaMMbl y4€OHOTO MpEAMETa pealn3yeTcs MporpaMma BOCIIUTAHHA,
HarpaBJIeHHas Ha (POPMUPOBAHKE CICAYIOIINX JIUIHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 2 IlposBAsiOUIMil aKTUBHYIO TPaXKJIAHCKYIO MO3ULIMI0, JEMOHCTPUPYIOIIMHA MPUBEPKEHHOCTD
IIPUHLMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHYECKM AKTUBHBIM M Y4YacCTBYIOIIHUH B
CTYJEHUYECKOM M TEPPUTOPHUATIBHOM CaMOYIPABJIECHUU, B TOM YHUCIIE Ha YCJIOBUSAX J100pPOBOJIBYECTBA,
MPOAYKTUBHO B3aUMOJICHCTBYIOIINI M yYaCTBYIOLIHH B €SI TEIbHOCTH OOIIECTBEHHBIX OpraHU3aIHii.

JIP 4 IlposBisirolvii U 1EMOHCTPUPYIOLINM YBAKEHUE K JIIOJSAM TPYAA, OCO3HAIOIIMK LIEHHOCTb
cooctBeHHOro Tpyaa. Crpemsmuiics K (QOPpMHUPOBAHUIO B CETEBOM cpele JUYHOCTHO U
po¢eCCHOHATILHOTO KOHCTPYKTUBHOIO «IIU(POBOTO CIIEa.

JIP 16 IlpuoGperenne 0Oy4aIOMIMMHUCS COIMATBHO 3HAYMMBIX 3HAHUW O TpaBUIaX BEICHUS
HKOJIOTMUECKOTO 00pa3a >KU3HH O HOpPMaxX U TPAAUIUAX TPYJOBOU JEATEIBHOCTH 4YelOBeKa O HOpMax U
TPAJUIIUSX TIOBEJICHUS YeI0BEKa B MHOTOHAITMOHATLHOM, MHOTOKYJILTYPHOM OOIIIECTBE.

JIP 23 Tlonyuyenue 00y4aromuMHCs BO3MOXKHOCTH CAMOPACKPBITHS M CaMOpeaIn3alus JMYHOCTH.

JIP 30 OcymiecTBasiiomuii MOUCK W HCIOJIb30BaHWE WH(OpMANMKA, HEOOXOIUMON st
3¢ (HEeKTHBHOTO BHITIOTHEHHS PA3IUYHBIX 3a/1a4, MPO(HEeCCHOHATFHOTO W TMYHOCTHOTO Pa3BUTHSI.




2 CTPYKTYPA M COJIEP)KAHUE YYEBHOI JUCHMUILIMHBI (IPEJMETA)

2.1 O0beM u BUABI YU4eOHOIT padoThl

Bupa yueOHoii padoThl

O0BEéM B yacax

O0BéM 00pa3zoBaTeJIbHOM MPOrPaAMMbI Y4e€OHOM TUCIUTIIIHHBI 72
B TOM YHCIIE:
OcHoOBHOE co/lep:KaHue 72
B TOM YHCIIE:
JIEKITNH, YPOKH 34
MPAKTUYECKHE 3aHITHS 28
J1a00paTOPHBIE 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME
B T.4..
TEOpEeTUIEeCKoe O0yueHue 34
MPAKTUYECKHUE 3aHATHS 8
nabopaTopHEIE 3aHATHUS 10
KOHTPOJIbHbIE Pa00ThI 2
B coomseemcmeuu ¢ yuyeOnviM nianom no umoeam | cemecmpa ammecmayus
nposooumcs 6 popme KOHMpPONLHOU pabomul.
IIpomeskyTouHnasi arrectanus (B popme nuddepeHurpoBaHHOro 3a4era) 2




2.2 TemaTH4eCKHUil IUVIAH U COJePKAHUE

1 2 3 4
DopmupyemMble
HaumenoBanue KOMIIETCHIHH
pa3IeI0B 1 TeM Conep:kanue y4ye0OHOro MaTepuasa, IpaKTU4YecKue v JJadopaTopHbie 3aHATHS, Ob0bem | (OK)IIK u
caMocCTosITe]IbHAs padoTa 00y4aromuxcs YacoB | JHYHOCTHBIE
pe3yabTaThl
(JIP)
Pa3nea 1.TeopeTuyeckue 0CHOBbI XUMHUH 8
Tema 1.1Ctpoenue 1.1.10cHoBHbIE NOHATHUSA U 3aKOHBI HEOPraHUUECKOH 1 001el xuMuu. [lepuonnueckas cucreMa XMMHUUECKUX OK 01 OK 02
aTOMOB. anemeHnToB /.M. MenneneeBa. CTpoeHue aromMa JIP 16,23,30
[Tepuoanueckuit Conep:xanue yueOHOro MaTepuaJa
3aKOH U CoBpemeHHasMOENbCTpOeHUAATOMa.  CHMBOJIMUECKUMAA3BIKXUMUAY.  XUMUYECKUMIICMEHT. OneKTpoHHas
IIEPUOIAYECKAS koH(purypanus aroma. KiaccupukanusaxuMHIeCKUX3JIEMEHTOB(S-, P-, 0-1eMeHThI). BalleHTHBIC 3JIEKTPOHBI.
CHUCTEMA XMMHYECKHUX | BaJeHTHOCTb. JIEKTPOHHAAIPUPOAAXUMHUUECKOUCBA3H. IEKTPOOTPULIATENBHOCT. BHIBI  XMMHUYECKONCBSI3H
anemeHToB .M. (KOBaJICHTHAsI, HOHHASI, METAJUTMIECKAs, BOJOPOIHAS) MICITOCOOBICCOOPA30BAHMSI. 2
Menneneena Ilepnoanyeckas cucrema xumudeckux sneMenToB JI.M. MenneneeBa. dusnuecknii cmbica [lepronnueckoro 3akoHa
J.W. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHHs CBOICTB XMMMYECKUX JIEMEHTOB, 0Opa3yeMbIX MMHU IMPOCTBIX U
CIIOKHBIX BEILECTB B COOTBETCTBUM C TIOJNOKEHHEM XHMMHMYECKOro aemeHra B Ilepuommueckoi cucreme.
MpupoBo33perueckoe U HayyHoe 3HaueHue Ilepuomuueckoro 3akona JI.M. Menneneesa. Ilpornossr JI.H.
MenneneeBa. OTKpBITHE HOBBIX XUMHYECKHUX 3JIEMEHTOB
1.1. 2llpakTnyeckoe 3anaTue Nel PemnieHue NpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a/ad IO TEME: OK 01 OK 02
"OcHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI U PacUeThl [0 YPABHEHUSIM XUMUYECKUX peakiuil” K 2.1
IIpoduibubie ¥ NPodecCHOHAIBHO 3HAYUMbIE JJIEMEHThI COJepPKAHMUA: XUMUUECKHUE SBICHUSA B OCHOBE 2 HP.
TEXHOJIOTMYECKUX OMEpaluil Ha MPEANPHUITUIX KEIC3HOJIOPOKHOTO TPAHCHOpTa (HAIIaBKa MPH PEMOHTHBIX 2 416.23.30
paboTax, HaHECEHHUE JJAKOKPACOYHBIX MOKPBITUH). o
1.1.31IpakTuyeckoe 3anHaTHe Ne2 PemieHne NpakTHKO-OPUEHTHPOBAHHBIX PACYETHBIX 3a/1ad 10 TeMe:
Ilepnoanueckas cucrema xumnueckux anemeHToB .M. Menneneesa. CtpoeHue atoma OK 01 OK 02
IMpoduibHbIe U NPOPECCHOHATBLHO 3HAYUMBbIE JJIeMEHThI coep:KaHusA. OCHOBHBIE XUMHYECKHUE 3aKOHBI, 2 [IK 2.1
TEOPUH M YYEHHsI CLIOCOOCTBYIOT OoJiee OJTHOMY M OCO3HAHHOMY IMOHUMAHHIO XUMHUYECKUX MPOLIECCOB JUIS JIP
(GbopMHpPOBaHUSI HAYYHOTO MUPOBO33PEHUS;KaK OCHOBBI ISl KOJIMYECTBEHHBIX PACUETOB M PEIICHUS] MHOTHE 2,4,16,23,30

PACUYCTHBIC 3aa4YU IMMPAKTUICCKOI'O U TCXHOJIOT'MYCCKOI'O 3HAYCHU .




1 2 3 4
1.1.4IlpaxkTHyeckoe 3ansaTHe Ne3PemieHne 3KCIeprMEHTAIbHbBIX 3a/1a4 110 TeMe: THUIIbl XUMUYECKUX CBSA3EH.
Tumbl KPUCTAUIUYECKUX PEIIETOK OK 01 OK 02
MpoduiabHbie W npodeccHOHAIBHO 3HAYUMbIE 3JJIeMEHTHhI colaep:kaHus.BemiectBa ¢ aroMHOW H 2 JIP
METAJUTMYECKOM KPUCTAUIMUYECKHUMHU PEIIeTKaMHd KaK KOMIIOHEHTBHI IOJIYIIPOBOJIHUKOBBIX MAaTEpHAJIOB, 2,4,16,23,30
(OTO2TIEMEHTOB, AMOI0B, UHTETPAILHBIX U JIEKTPUYECKUX CXEM.
Paznen 2. Xumunuyeckue peakuuu 10
Tema 2.1  Tunw | 2.1.1 Knaccudukamus 1 TUIIBI XUMUYECKUX PEAKIIUH HEOPTaHUICCKUX COCTMHECHUM OK 01 OK 02
XUMHUYECKUX PEAKLUN [IK 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuasa
KrnaccnpukanusauTunbIXuMH4eCKUXPEaKIIuiCyd4acCTHEMHEOPraH U Y€ CKIXBEIIIECTB.
CocraBrieHneypaBHEHUHPEAKIIUICOSTMHEHHSI, PA3JI0KEHHsI, 3aMelIeHHs,, 0OOMEeHa, BT.4. PEAKIMHTrOpeHus,
OKHCJICHUSA-BOCCTAHOBJICHHUS. 2
YpaBHEHUSIOKHCIIEHUA-BOCCTaHOBNIEHUA. (CTeneHboKucieHnus. OKUCIUTENbUBOCCTaHOBUTENb. COCTaBICHUEH
YpaBHUBAHHUE OKHUCIHUTEIHHO-BOCCTAHOBUTEIbHBIXPEAKIIMHMETOIOMAIIEKTPOHHOTO0ananca. OKHUCIUTENBHO-
BOCCTaHOBUTEIbHBIEPEAKIIMUBIPUPO/IE, MPOU3BOACTBEHHBIXITPOLIECCAXMXKU3HEIEA TEIIbHOCTHOPTaHU3MOB.
2.1.2 Ilpaktnuyeckoe 3anaTHe Ned4 PerieHune sKCHEpUMEHTANbHBIX 3afady 1o Teme: "OKUCIUTENbHO-
BOCCTaHOBUTEJBHBIE peakiuu" OK 01 OK 02
IIpodpniabHble M 1NpPodecCHOHAIBHO 3HAYHMMBbIEC 3JIEMEHTBI COAepPKaAHMSA.3HAUEHUE OKHUCIUTEIbHO- 5 K 2.1
BOCCTAaHOBUTENbHBIX PEAKIUI B MPUPOJE U HA MPEANPUATUAX KEJIE3HOJOPOKHON oTpaciu. OKUCIUTENBHO — 1P 4.16 '23 30
BOCCTAHOBUTEJIbHBIE TPOLECCHl KaK OCHOBAa IPOLIECCOB KOPPO3MHM METAJIOB, pabOThl XHMHYECKUX T
HMCTOYHUKOB TOKA U aKKyMYJISITOPOB U T.JI.
Tema 2.2 2.2.1PacTBOpeHune Kak (pU3UKO-XUMUYIESCKUH TpoIiecc. OK 01 OK 04
DJIEKTPOJIUTHYECKASA IIK 2.1
JUCCOHALUSA U JIP 4,16,23,30
HOHHBII 00MeH Coaeprxanue yueOHOIro MaTepuaa
Teopusipnexkrponutnueckonucconuani. Mouel. DIeKTpOIUThI, HEAIEKTPOIUTHI. PeakinnoHHOro oOMeHa.
CocraBreHnepeak Mt nOHHOT000MEHAyTeMCOCTaBIEHUIUXITOTHBIXUCOKPAILIEHHBIXNOHHBIX YpaBHEHUH.
KucnoTHO-0CHOBHBIEpEAKIINH. 3aTAHUSHACOCTABICHUEHOHHBIXPEAKIUN. 2
[IpakTHdeckoe HUCIOIB30BaHUE pPEaKIHMi MOHHOrO OOMEHa W THJPOJN3a B TEXHOJOTMYECKHX Ipoleccax
KEJIE3HOAOPOXKHOrO TpaHcnopTra. [loHATHS: ranbBaHOCTETHs, TaJIbBAaHOIUIACTUKA, WX IPAKTHYECKOE
3HAYEHHE B JKEJIE3HOJIOPOKHOM XO03HCTBE.
2.2.2J1a6opaTopHoe 3ansitue (padora) Nel'"VccnemoBanme cBOWCTB anekTponuToB. Ompenenenue pH 2 OK 01 OK 04
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cpelnbl pacTBOpoB. Teopus 3IEKTPOIUTUUECKON JUuccorauu’ K 2.1
IIpodguabubie 1 NpodgecCHOHATBHO 3HAYMMBbIE 3JIEMEHTbl COAepPKaAHHUA. AKKYMYJISTOPBL: MPUHIUI HUX JIP 4,16,23,30
pabotsl, ux npumenenue B CLIb.
2.2.3J1a6opaTopHoe 3aHsiTHe (padoTa)Ne2 "Peakiiuu noHHoro oomeHa. ['maponaus comneit" OK 01 OK 04
[Ipodpuiabubie u  npodecCHOHATBHO 3HAYMMbIE JJeMeHTbl  colep:xkaHus.llpumenenue Ha 5 K 2.1
KEJIE3HOJOPOKHOM TPAHCIIOPTE PEaKIMU HOHHOTO OOMeHa AJIs YMATYEeHUS BOJIbI (CHI)KEHUE KOHLEHTPALUU )
wonoB Ca’* Mg2+).1“1/1/:1p0m/13 Ha NPEIIPUATUAX JKEIE3HOJOPOKHOI0 TPAHCIIOPTA. 7P 4,16,23,30

Pasnen 3. CTpoeHnue BenecTBa U CBOMCTBA HEOPraHNYECKHUX BelleCTB 14

Tema 3.1 | 3.1.1 OcHOBHBIE KJIACCHI CIOKHBIX HEOPTaHUYECKUX COCTMHECHUMN. OK 01 OK 02

Knaccudukanus, IIK 2.1

HOMEHKJIaTypa H JIP 4,16,23,30

CTpPOEHUE Coaepixanue yueOHOIro MaTepuasa

HEOPraHUYeCKUX [Ipenmerneoprannueckoiixumuu. KiaccupukanusaneopraHnueckuxpeniecTB. [I[pocThienClIOKHbIE BEIeCTBa.

BEILIECTB OCHOBHBIEKIIACCHICTIOKHBIXBEIIECTB  (OKCHABI,  THIPOKCHIBI,  KHCIOTBI,  COJH).  B3aumocBsi3b
HEOPraHUYECKUXBEIIECTB. ArperarHbleCOCTOSHUSBELIECTBA. KpucrannuyecknenamopHbIeBeIECTBA. 5
TUNBIKPUCTAIIIMYECKUXPEIIETOK  (aTOMHAsi, MOJIEKYJIsIpHAs, HWOHHAs, MeTaJuIMueckas). 3aBUCHUMOCTh
(bU3MUYECKUXCBOMCTBBEIIECTBAOTTUNIAKPUCTAIITNIECKON PETLIETKH. 3aBUCUMOCTbXUMUYECKON
AKTUBHOCTHBEIIECTBOTBUAAXUMHYECKONCBA3ZUMTUIIAKPUCTATNINYECKOUPEIIETKH. [Ipruuunb!

MHOT000Pa3UsIBEIIECTB

3.1.2lMpakTuyeckoe 3aHaTHe NeSPemnieHHe SKCIEPUMEHTAIBHBIX 3aJa4 MO Teme: UWCThIe BemecTBa U OK 01 OK 02
cMmecu. J{McrepCHbIe CUCTEMBI. 2 K 2.1
IpoduiabHbie U NMpodeccHOHATBLHO 3HAYUMBbIE 3JIEMEHThI coaepxkaHusA.CTeKIOMIACTUK KaK OCHOBA JIJIs P 4.16 ’23 30
n3roroBieHus aetaiei CLb. T

Tema 3.2 ®wusuko- | 3.2.1 Meramibl. [lonoxenue B [ICXD JI.U. MennaeneeBa, ocoOeHHOCTH cTpoeHUs. Kopposus MeTauios. OK 01 OK 02

XUMHUYECKHE CBOMCTBA | MeToABI 3alIUThl KOHCTPYKIIMI MOJIBUKHOTO COCTaBa K 2.1

HEOPraHUYECKUX JIP 4,16,23,30

BEILECTB Coaeprxanue yueOHOro MaTepuaa
MeTtamiel. O6muedprn3NIeCKNEnXMMUIECKUECBOMCTBAMETAIIOB. CriocoObITIoTyYeHusI. 3HaueHue 2
METaJUIOBUHEMETAINTIOBBIPUPOACHIKU3HEACATENbHOCTUUETIOBEKAUOPTAaHU3MOB. Koppo3susimeranios:

BHJIBIKOPPO3HH, CTIOCOOBI3AMUTHIMETAINIOBOTKOPPO3HH

3.2.2 IlpakTuyeckoe 3ansitue Ne6 Perenne skcnepuMeHTaIbHbBIX 33a4 1o TeMe: "Mertasisr” OK 01 OK 02
IpoduibHbie U MPOGeCcCHOHAIBHO 3HAYMMbIE JJIEMEHTbI CoAepkaHusl./[Ji1 JTUHUN CBA3U U YCTPOICTB 2 [IK 2.1
CUTHaJM3aluy, nenTpanusanuu u 6mokuposku (CIIB) HeoOX0AUMEI cTajeallOMUHEBBIE MPOBOJIA. MeTHBIH 1 JIP 4,16,23,30
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JATYHHBIA MPOKAT MCHOJB3YeTCs MPH HU3roToBlieHMH U peMoHTe aeraneit CLB, pasznuuHoiil ammapaTypbl
KEJIE3HOJJOPOKHOM aBTOMATHKH U CBSI3U.
3.2.3. Hemeramiel. [Tonoxenue B [ICXD JI.U. MenneneeBa, 0COOEHHOCTH CTPOCHHS OK 01 OK 02
IIK 2.1
JIP 4,16,23,30
Conep:kanue y4eOHOro MaTepuasa
Hemeramnel.  OOummedu3nuecKuenXuMHYECKUECBONCTBAHEMETAIUIOB. T MTMYHBIECBOMCTBaHEMETAIIIOB [V - 2
VlIrpynn. KnaccudukanusmHoMeHKIIaTypacoeInHeHuiTHeMeTa/uioB. [I[puMeHeHre Ba)KHEHIIINX HEMETAIIIIOB
U UX COEJIMHEHUH B 5KEJIE3HOAOPOXKHOM X03s1iicTBe KpyroBopoThIOMOreHHBIX 3J1IEMEHTOBBIPUPOIE
3.2.4 IlpakTuyeckoe 3aHsaTHe Ne/ PereHue sKcriepuMeHTaIbHbIX 3a/1a4 1o Teme: "Hemeramibr"
IIpodgunbHbie U npodeccHOHATBHO 3HAYUMBbIE JJIeMEeHThI cojep:kaHus./IHepTHbIE ra3bl UCHOIb3YIOT B
CUCTeMax CHTHAJIM3AIUH, LEHTPATU3alud U OJOKUPOBKH sl 3alIOJHEHMSI SJEKTPOBAKYYMHBIX NPUOOPOB. OK 01 OK 02
Cenen — ocHOBa 7Sl M3TOTOBJICHUS BhIIpAMUTENEH U (HoTOAeMeHTOB. KpeMHU — 37IeMEHT MHTErpaibHbBIX 2 IK 2.1
MHUKpPOCXEM CHCTEM YIpaBJIEHUs ABM)KEHHEM moe3oB. KapOua KpeMHHUS Kak KOMIIOHEHT BapUCTOpPOB, JIP 4,16,23,30
MPUMEHSIEMbIX B YCTPOWMCTBAX aBTOMATHYECKOI'O PEryJIUPOBaHUS CTPEIOK KEIE3HOJOPOXKHBIX IMyTeH u
1Iepee310B.
Tema 3.3 | 3.3.1'eHeTnueckas CBs3b HCOPTaHUICCKUX COCTUMHEHUI OK 01 OK 02
Wnentudukanus Hrorosasi konTpobHast padora Nel IIK 2.1
HEOPTraHUYECKUX JIP 4,16,23,30
COCIMHEHUI Coaep:xanue y4eOHOro MaTepuasa
XMUMHUYECKUECBOMNCTBAOCHOBHBIXKJIACCOBHEOPTAaHMYECKUXBEIIECTB  (OKCHIIOB,  THUAPOKCHUIOB,  KHCIOT,
coenup.). 3aKOHOMEPHOCTUBU3MEHEHUNCBONCTBIPOCTHIXBEILIECTB, BOJIOPO/THBIXCOCTUHEHH, 2
BBICITUXOKCHIOBUTUIPOKCHUIOB. N nenTudukanussHeopraHnyeCKUXBEIIECTBCUCIIONb30BAHNEMUX PUZHUKO-
XUMHUYECKUXCBOMCTB,XapaKTEPHBIXKAU€CTBEHHBIXPEAKIIUMA
Hmoz | cemecmpa: MaxkcumaibHas yueOHast Harpy3ka (Bcero) 32
O0s3aTenbHast ayIMTOpHAs yuaeOHas Harpyska (Bcero) 32
IIPaKTUIECKUE 3aHATUA 14
nabopaTopHble 3aHATHS (PabOThI) 4
KOHTpOJIbHas paboTa 2
Pasnen 4. CtpoeHue U CBOMCTBA OPraHUYeCKUX COeIUHEHUH 32
Tema 4.1 | 4.1.1[TonsTre 06 OpraHUYECKHUX BEIIECTBAX, MX MPUMEHEHHUE Ha JKeJIe3HOM Jopore. OK 01 OK 02
Knaccudukanms, I1IK 2.1
CTPOECHHUE u JIP 4,16,23,30
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HOMEHKJIAaTypa Coaeprxanue yueOHOro MaTepuasa
OpPraHUYECKUX [NosiBNeHUENPA3BUTHEOPTAHUYECKOMXUMUHKAKHAYKH. [IpeameTopraHuuecKONXUMUU.
BELIECTB MecTon3HauyeHMeOpraHn4eCKONX MMUMBCUCTEMEECTECTBEHHBIXHAYK. XUMUYECKOE CTPOCHHE KakK IOPSAIAO0K
COCIMHEHHUS] aTOMOB MOJIEKYJE€ COTJIaCHO HMX BAJICHTHOCTHU. [IprMeHeHue OpraHu4yecKuxX BEIIeCTB Ha
YKEJIE3HOM 10pore
4.1.2Teopus A.M. bytneposa. Knaccudukanuys opraHiuecKuX BEIIeCTB. OK 01 OK 02
K 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJa
[TonoxeHUATeOpUUXMMHUUECKOTOCTpoeHUsIoprannueckuxcoequHeHnitA.M. BytnepoBa. VYrieponHsliickener
OpPTraHUYEeCKOM  MOJIeKYNbl  3aBHCHUMOCTh  CBOICTB  BEIIECTB OT XHMMHYECKOTO CTPOSHHUS  MOJIEKYIL.
Nzomepusiunzomepbl. [ loHATHEO) YHKITMOHATBHOUTPYIITIE. Panukan.
[TpunHIHnIBIKIaCCUDUKAITMAOPTAHUYECKUX COSTUHEHU.
MesxayHapoiHasTHOMEHKIIATYpauIPHUHITUITBIHOMEHKIIATYPhIOpraHMuECKUX COSTMHEHHUN
Tema 4.2 CgoiictBa | 4.2.1AnKaHbl: COCTaB, CTPOCHHUE, TOMOJIOTUIECKUN PSI. OK 01 OK 02
OpraHU4YeCKHUX IIK 2.1
CcOeIMHEHNH JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJa
[IpenenbaBICYTIEBOIOPOABI (AIKAHBIMIIMKIOATKAHBI). (OCOOEHHOCTH KJIacCU(PUKAIMK W HOMEHKJIATYPHI,
U30Mepus, ¢busnueckue CBOIICTBa, XUMHUYECKHE CBOMCTBA, CHoco0BbI MOJIyYEHUS.
I'opennemMeTaHakakOJUHU30CHOBHBIX HCTOUHHUKOB TEIUIa B IPOMBIIIIIEHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX
YIJI€BOJIOPOIOB, HAX0XK/IEHUE B IPUPOJE U IPUMEHEHHE AIKAHOB.
4.2.2 Tlpaxktuueckoe 3aHsaTHe Ne8 Pemenune skcnepuMEHTaNIBHBIX 3amad mo Teme: "CpaBHUTEIbHAS
XapaKTepUCTHKa METaHa U 3TaHa" OK 01 OK 02
IIpopuabHble W nNpoecCHOHAIBLHO 3HAYMMBbIE 3JJIeMEeHThI cojaep:xkanus. Kuakue yrieBogopobl K 2.1
(OeH3uHBI, KEpOCHHBI, COJIIPOBBIE Macja, Ma3yT) - B KayecTBE TOPIOYEro B JBUTATENAX BHYTPEHHETO P 4.16 '23 30
CrOpaHHus TMOABM)KHOTO COCTaBa KeJIE3HOJOPOKHOTO TpaHcHopTa. TBepible yrieBoaopobl (mapapuHbl) — T
KOMITOHEHTHI )KUJKHUX CMa30K, HCIIOJIb3YEMBIX I cMa3ku aeraned u y3inos CILIb.
4.2.3 Ankensl, ankaguensl. CocTaB M 0COOCHHOCTH CTPOCHUS OK 01 OK 02
K 2.1
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuasa
HenpenenbHble (aJIkeHbl, IKMHbIMANKAAUEHb]). OcOOEHHOCTH KiIaccU(PHUKAIIMU 1 HOMEHKJIATYphl, H30MEpHs,
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¢buznyeckue CBOMCTBA, XUMHUYECKHE CBOICTBA, CIOCOObI MOJIyYEHUSI.
I'opennealieTnieHaKaKuCTOYHMKBBICOKOTEMIIEPATYPHOT OIUIAMEH U UISICBAPKUHPE3KUMETAILIIOB.

[IpakTHueckoe NpUMEHEHNE AJIKEHOB U JIKaIMEHOB B YKEJIE3HO0POKHOM XO035HCTBE
4.2.4 Ilpaktuyeckoe 3ansaTue Ne9Pemenue sxkcneprMeHTanbHbIX 3a4a4 1o Teme: "[losnydyeHne sTuineHa u
HU3y4YEHHUE €ro CBOMCTB"
IIpopuibHbie U NPopecCHOHANBLHO 3HAYHMMBbIEC JJIEMEHThI coAep:KaHus. [IpuMeHeHHs noiMMepoB Ha OK 01 OK 02
HIPENNPUATHIX KEJIE3HOJOPOKHOIO TPAHCHOPTAMIA ANNEKTPOU30IALUy, IIpoyKThl MoNnuMepU3aluu OKcHia IIK 2.1
STWJICHA — OJMOKCHI (KOMIIOHEHT SIOKCHIHON CMOJBI) MPHUMEHSETCS IS 3aJUBKH TpaHCHOPMATOPOB, JIP 4,16,23,30
KOHTYPHBIX KaTylEeK M Jpoccelieif, KOTOopble 00eCHneunBalOT YCTOMUMBOCTH ammapaTypbl K yaapaMm U
ANEKTPOU3OJIALINU
4,25 Ilpakruueckoe 3ansatue NelQ PemieHune sKCepUMEHTAIBHBIX 3adad M0 Teme: "AICTHWICH W €ro OK 01 OK 02
roMouioru" (AJIKHHBI) K 2.1
IIpodpunbHbie ¥ NPOPecCHOHATIBLHO 3HAYHMMBIE 3JIEMEHTHI coaepxaHus.llpuMeHeHnenonuMepsl Ha TP 4.16 ’23 30
OCHOBE ITPOU3BOJIHBIX AIKWHOB B KAYECTBE M3OJISIMH 3aIIUTHBIX 000J04YeK KaOeIbHBIX U3AEIHHA U IPOBOJIOB. T
4.2.6 Apennl. CocTaB, CTpOEHUE, MOTYYCHHE OK 01 OK 02
IK 2.1

JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJa
Oco0eHHocTH KiIacCU(PUKAMU U HOMEHKJIATYphl, H30MepHsl, (PU3UUeCKre CBOICTBA, XUMUYECKHE CBOICTBA,
COCOOBI NOTYYEHHUSI.
4.2.7 Tpaktnyeckoe 3ansitue Nell Pemenme skcreprMeHTanbHBIX 3a7ad 1o Teme: "CpaBHUTEIbHAS
XapaKTepUCTHKA CIIUPTOB"
IIpodgunbHbie U npodeccHOHATBHO 3HAYHMMBbIE 3JIeMEHTHI cofep:kaHuA.OTHOATOMHbBIE CHUPTHI — KaK OK 01 OK 02
OCHOBA JIAKOKPAaCOYHBIX MaTepHalIOB HaXOAIIUX CBOE IPUMEHEHHE B XKEJIE3HOJOPOKHOM XO035HCTBE (Kpacka IIK 2.1
1t okpbiTust yerpoiictB CLIb; miactudukaropsl, npuMeHsieMble B CBETO-, TEPMO-, MOPO30-, BIarOCTONKUX JIP 4,16,23,30
geransix CHBb wu T1.1.). IlpakTuyeckoe 3HaueHHE apOMaTHMYECKMX CHHPTOB W HMX MPOU3BOJHBIX B
YKEJIE3HOIOPOKHOM X031 CTBE.
4.2.8 Anpaerunel. KapOonossie kucnotsl. CocTaB, CTpOCHUE, KilacCU(pUKanus OK 01 OK 02

IK 2.1
JIP 4,16,23,30

Conep:kanue y4eOHOIro MaTepuaa
OcoOeHHocTH KIaccu(PUKAIMU U HOMEHKIIATYphI, U30Mepus, (U3NYECKHUEe CBOWCTBA, XUMUYECKUE CBOWCTBA,
CII0COOBI IMOJIYUCHUS. MpbI1a kaKk COJM BBICHIHX Kap6OHOBI)IX KHCJIOT, UX MOIOIIEE JleﬁCTBHe. CI10XHBIC
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3(UPBI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIIOT.
4.2.9 JIaGopaTopHoe 3aHsiTue (padora)Ne3"CpoiicTBa aibIeTHI0B U KAPOOHOBBIX KHUCIOT"
IIpoduabubie U MpodeccHOHAIBHO 3HAYUMBbIE 3JIeMEHThI COiep:KaHUsl. AHWINHO-(hOpMaNbIeruaHbIe — OK 01 OK 02
KOMIIOHEHT 3JIEKTPOU30JIILIUOHHBIX JIJAKOB, HEOOXOIMMBIX B 3JIEKTPOTEXHUYECKOH annapaTtype. MypaBbUHbBII OK 04
aIbJIerH)l KAaK KOMIIOHEHT OaKeJINTOBOrO JIaka, SBISIOLIMMCS aHTHUKOPPO3HMOHHBIM IOKPBITUEM IS K 2.1
ycrpoiictB CLIb. TekcToauT Kak OCHOBa JJi M3TOTOBJICHUS 3JEKTPOU30JSITOpOB. [IpuMeHenune aneroHa B IP 4.16 '23 30
YKEJIE3HOIOPOKHOM XO03siicTBE. I [puMeHeHre 11aBeeBO KUCIOThI Il OUUCTKA METAJUIOB OT PyKaBUMHBI U T
HaKUIIH.
4.2.10 Mpaxktuueckoe 3ansitue Nel? Pemenne sKCepUMEHTAIBHBIX 3a1ad 1o TeMe: "CioxHble 3(UpHL.
Kupsr. [Tousarue o CMC" OK 01 OK 02
IIpodgunbHbie U nMpodeccHoOHATBHO 3HAYMMBbIE 3JIEMEHTHI cojep:kaHusi. byTunanerar Kak KOMIIOHEHT K 2.1
neHTradTaneBbXx SManel, MCHONb3yeMbIX i oKpacku ycTpodcTB CLBb; 31eKTpOoM30sSLHMOHHBIX JIAKOB, TP 4.16 ’23 30
IpUMEHsieMbIX Ipu peMoHTe ycrpoiictB CLIb. Mpuid BBICHIMX >KMPHBIX KHUCJIOT KaK 3aryCTHTEIU B T
IUTACTUYECKUX CMa3Kax, IPUMEHSIEeMbIX B Pa3JIMUYHBIX MEXaHU3Max Julst cMa3ku ycrpoicts CLIb u np.
4.2.11 Amunbl. AHIITUH OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro Marepuasia
OcobeHHocTH KiIacCU(PUKAMU U HOMEHKJIATyphl, U30Mepus, (U3NYecKue CBOWCTBA, XUMUYECKUE CBONCTBA,
COCOOBI NOTYYEHHUSI.
4.2.12 JlabopaTopHoe 3ansitue (padora)Ned4"Amunokucnotsl. benku. Pacno3sHaBanne BoJOKOH" OK 01 OK 02
IIpodgunbHbie M npodeccHOHAIBLHO 3HAYUMBbIE 3JIEMEHTBI cojep:kaHus. [IpuMeHeHue kies Ha OCHOBE OK 04
nonuamuaa s ckienBanus ycrpoiicts CLB. HK 2.1
JIP 4,16,23,30
Tema 4.3 | 4.3.1 J1abopaTropHoe 3ansiTue (padora)Ne5"CpoiicTBa yrieBoaoB" OK 01 OK 02
WNnentuduxanus IIpodgunbHbie U npodeccHOHATBHO 3HAYMMbIE 3JIEMEHThI coJep:KaHus. D(Upbl MACISHOM KHCIIOTHI, OK 04
OpPraHUYECKUX 00pa30BaHHbIE MACISTHOKUCIIBIM OpO’KEHHEM TIIIFOKO3bI, MCIOJIb3YIOTCS KakK IUIACTH()UKATOpPHI JAKOB IS IK 2.1
BEIIIECTB, ux | ycrpoiictB u mpuoopos CIIb. JIP 4,16,23,30
3HAUEHUE u | 4.3.2 Ponb xuMuu B 006ecrieueHUH SKOJIOTHUECKO, SHEPreTHUYECKOM 1 MHUIEeBON 6€30MacHOCTH OK 01 OK 02
IIPUMEHEHUE B K 2.1
OBITOBOH " JIP 4,16,23,30
IPOU3BOJICTBEHHON Coaep:xanue yueOHOro MaTepuaJia
ACATCIHOCTH PosiboprannieckoNXuMHUBpEIIEHUUIPOOIEeMIHEPreTHIeCK00e30acHOCTH, Bpa3BUTUUMEINIINHBI,
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4esloBeKa CO3/1aHUU HOBBIXMAaTEPUAJIOB, HOBBIXMCTOYHUKOBIHEPI U
(anmpTEepHATUBHBIEMCTOYHUKUAHEPTHH ). ONTaCHOCTHBO3AECTBUSIHAXKUBBICOPTaHU3MBIOPTraHUYECKUXBELIECTBO
TAETBHBIXKJIACCOB (YTIIEBOJIOPOJIBI, CIHMPTHI, (PEHOJNBI, XJIOPOPraHUYECKUEIPOU3BOIHBIC, albACTHIBIUID.),
CMBICJI IT0KA3aTeIANPEEIbHOI0NYCTUMONKOHLIEHTPALIUY
Pa3nesa 5. Kunernueckune ¥ TepMOXMMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX pPeaKIui 2
Tema 5.1 Ckopocts | 5.1.1 IIpakTuyeckoe 3anaTue Nel3 PemieHne mpakTHKO-OPUEHTHUPOBAHHBIX PACUETHBIX 33Jlad IO TEMe: 2
XUMHUYECKHUX "CKOpOCTbh XUMHYECKHX peaklnii. XuMuieckoe paBHoBecue" OK 01 OK 02
peaKuid. IIpodpuiabHbie W mnpodeccHOHATBLHO 3HAYMMbIE JJIEeMEHTBI coJep:kaHusi. bydepHble pacTBOpHl B [IK 2.1
XUMH4ECKOE TEXHOJIOTMYECKUX Tpoleccax (Mpu 3JIEKTPOXUMHUYECKOM HAHECCHUH 3alUTHBIX MOKPBITUI, B IPOM3BOJICTBE JIP 4,16,23,30
paBHOBECHE KpacuTeei)
Pa3nen 6.PacTBopbI 2
Tema 6.1 Ilonstue o | 6.1.1 IpakTuyeckoe 3ansaTHe Neld PemieHne MpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3a/a4 10 TEMe: 2 OK 01 OK 02
pacTBopax "PacTBOpBI, HCIIOJIb3yeMbIe B OBITOBOI U MIPOU3BOJICTBEHHOM JEATEILHOCTH YesloBeKa" IIK 2.1
JIP 4,16,23,30
Pasznen 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM 1ATEJIbHOCTH Y€JI0BEKA 4
Tema 7.1 Xumus B | 7.1.1 Hoseiilue 10CTHXEHNS XMMUUECKON HAYKU U XUMHUYECKOM TEXHOJIOTUU OK 01 OK 02
ObITY " OK 07
MPOU3BOJACTBEHHOMN IIK 2.1
JIeSITEILHOCTH JIP 4,16,23,30
YeJIoBeKa Coaepixanue yueOHOro MaTepuasa 2
HogelmmenoctmkeHMSIXMMIYECKOMHAYKUNX UMUYECKOUTEXHOIOT U H. PonbxumMunBoOecieueHnu
9KOJIOTUYECKOM, SHEPreTHYECKOUUIUIIIEBOHOE301aCHOCTH, Pa3BUTUUMEULINHBI. [paBunanounckan
aHATN3aXUMHUUYECKONMH(OPMALMUHU3PA3TNYHBIXUCTOYHUKOB (HayuHassMy4ueOHO-HayYHAsIUTEpaTypa,
cpeacTBaMaccoBoinHdopmanyu, cerbMHTepHeT)
7.1.2 TIpomexxyTouHasiarTecTanusimoguciuminge. J{ud pepenunpoBannslii 3auet 2 OK 01 OK 02
OK 07
IK 2.1
JIP 4,16,23,30
Hmoz 1| cemecmpa: MakcumanbHas yueOHast Harpy3ka (BCEro) 40
OOsi3aTenbHast ayIMTOpHAs yueOHas Harpy3ka (Bcero) 40
MPAKTUYECKHUE 3aHATHS 18
1abopaTopHbIe 3aHATHUS (PaOOTHI) 6

muddepeHIIMpOBaHHBIN 3a4eT
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Hroro: MakcumanbHas yueOHas Harpyska (BCero) 72
O0s3arespHas ayUTOpHas yueOHas Harpy3Ka (BCero) 72
MIPAKTUYECKUE 3aHATUA 28

nabopatopHblie 3aHATHS (PabOTHI) 10

KOHTpOJIbHAs paboTa 2

Hmoeosas ammecmayus 6 popme nudpepeHunpoBaHHOTO 3a4eTa




3. YCJIOBUS PEAJIMBALIAU TIPOT'PAMMBI YYEBHOU JUCITATLTAHBI
(IIPEAMETA)

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecredeHnI0

VYyeOHast quciuIuinHa (IpeaMeT) peanu3yercs B yueOHoM kaOuHete: JlabopaTopus XuMuu
1 Ouonoruu

Obopyodosanue yuebHo2o kaburnema:.

1. ITocagounbie MeCTa IO KOJIUYECTBY 0OYJAIOLTHXCSI.
2. Pabouee mecTo miperogaBarers.

3. MeToanueckue MaTepuabl 1Mo TUCIHUILIINHE
Texuuueckue cpedcmea 00yUeHUs:.

- KOMITBIOTEP

Ayouosusyanvhvie cpedcmea 0Oyuenus.

3.2. UudopmanmonHoe odecrevyeHue peasu3aiuu NporpaMmMbl

Ilepeyenb pexoMeHAyeMbIX Y4YeOHBIX W3JIAHUH, JONOJHHTEIbHOH JIMTEPATYpPbI
HNHTepHeT-pecypcoB, 0a3bl JaHHBIX 0HOJIMOTEYHOr0 PoHaA:

3.2.1.0cHOBHBbIE HCTOYHUKH:
1. AudunorenoBa N.B. Xumusi: y4eOHUK W TPAKTUKYM JUIsI CPETHEro MPOQPECCHOHAIBHOTO
obpazoBanus / N.B. Audpunorenora, A.B. babkos, B.A. [lonkoB.- 2-¢ u3., WCOp. ¥ JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2.J10n0JTHUTEIbHbIE UCTOYHUKM:
1. T'ycena, E.B. Xumus qisa CIIO.: yue6.-meton. nocodue / M.P. 3uranmmuna, J[.M. Kynukosa;

Kazan. nam. uccnen. rexuon. yH-T; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mata oopamienus: 31.03.2023) / - Pesxxum moctyma: i aBTOPH3. MOJIb30BaTEIICH.

2. YepnukoBa H.}O. Xumus B JOCTYmHOM H3/I0KEHUHU: ydyeOHoe mocobue ans cmo / H.IO.
YepHukosa.- 2-e u3f., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9.- Tekcr: onextpoHHblii // JlaHb: amekTpoHO-OMOnmMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 31.03.2023)/ - Pexkum pocryma: st
aBTOPH3. MTOJIb30BATENCH.

3.2.3 UnTepHeT — pecypchbl:

1. HayyHo-nomymsipHbIi MPOeKT «DIeMeHThl 0OJbIION HayKH « ((pu3MKa, XUMHUS, MaTEMaTUKa,
aCTpPOHOMHMS, HayKa O JKM3HHU, Hayka o 3emie). HOBoCTH HayKW, KHHUTH, HAYIHO-TIOMYJISIPHBIC

cTaThbH, JEKIUH, dHIMKIoneauu. hitps://postnauka.ru/themes/chemistry - neximuu mo XMMuM Ha

caiire [ToctHayka. https://gotourl.ru/4780 (https://elementy/ru/) Pexum noctymna: cBOOOIHBIN.



https://postnauka.ru/themes/chemistry
https://elementy/ru/

2. CailT Hay4HO-TIONMYISAPHOrO J>KypHala «XuMus H 3u3Hb». https://gotourl.ru/4785Pexum
JOCTYTIA: CBOOOIHBIHA.

3. Cailr o0 XuMHUM: KIACCHYECKHE YYCOHUKH, CIPABOYHUKH, DHIUKIIONCIUHN, TIOUCK
OpPraHMYEeCKUX M HEOPraHMYECKHX PEaKIMii, COCTaBICHUWE ypaBHEHHH peakuuil. https://www.
xumuk.ru/ Pesxxum gocTymna: cBOOOIHBIMA.

4.1lnmardpopma Zoom yisi IPOBECHUS OHJIAWH-3aHIATHI U BUICO-KOHGEPEHITUH. [ DIeKTpOHHBIN

pecypc]. Pexum noctyna: https://zoom.us/.

5. DmnektponHas wuH(pOpPMAMOHHO-OOpa3oBarenbHass cpega Ha iatgopme Moodle.

[DnexTponnsIii pecypc]. Pesxxum mocryma: https://moodle.ospu.su/

3.3 IIporpamma oOecneyeHa HeOOXOAUMBIM KOMILIEKTOM JIMIEH3HOHHOTO
NMPOrpaMMHOI0 odecredeHunst


https://zoom.us/
https://moodle.ospu.su/

4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHOWIUCIMILIMHEI (ITPEMETA)

KOHTpOJ'IB N OLCHKa PpE3yJbTaTOB OCBOCHUA O6H_[606pa3OBaT€J'IBHOI71 JUCHUITIIMHBI

pacKpbIBalOTCA Yepe3 AUCHUILTHHAPHBIE Pe3yabTaThl, HalpaBiIeHHbIE Ha (OPMUPOBAHUE OOIIMX

KOMIIETEHIIMH [0 pa3/ieiaM U TeMaM COJepKaHHs yueOHOro MaTrepuara.
[IpomexyTrouHas aTrectanus B popme nuddepeHupoBaHHOro 3a4eTa.

Oo6mue komnerennun (OK), Pazngen/Tema THI OEeHOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepOonpHUATHIA
OK.01 P1: Tema 1.1 - YCTHBIN onpoc;
P2: Tema 2.1, Tema 2.2 - 3amaud Ha COCTaBIICHUC
IIK 2.1 P3: Tema 3.1 XUMUYECKUX HOPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3aganuss Ha HCIIOIL30BAHUS
JP 2,4,16,23,30 4.3 XUMHAYECKOW CHUMBOJIUKA |
P5: Tema 5.1 Ha3BaHUU  COCAMHEHUH IO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKTYHApOIHOTO CO103a
TEOPETUUECKON U MPUKIIATHON
XUMHH W TPUBHAIBHBIX
HA3BaHWM IS COCTaBIICHUS
XUMHYECKUX POPMYIT;
- 3aciaymmBaHuEe COOOIICHHIA
Y OIICHKA WX TOJITOTOBKH;
- Pesynprar  BBINOIHEHUS
BHEAYTUTOPHBIX
CaMOCTOSITENILHBIX PaboT;
- Pesynprar  BBINOTHEHUS
MPAKTUYECKON paboThI;
-IIpakTuKO-OpUEHTUPOBAHHBIE
3ajaHus,
- Iloxbop, aHAIN3 |
npeoOpa3oBaHue yueOHO
uH(popMalun
OK.02 P1: Tema 1.1 - YCcTHBIN 0mpoc
P2: Tema 2.1 - 3acinymuBaHue COOOIIECHUMN
IIK 2.1 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA X OATOTOBKH;
3.3 - 3amaHusa Ha WCIIOJIb30BaHUA
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUYECKOH CHMBOJIMKH U
4.3 Ha3BaHWW  COCAMHEHUH IO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHApOIHOTO coro3a
P7: Tema 7.1 TEOPETUYECKOU U IIPUKIIATHOU
XUMHUHM W TPUBHAIBHBIX

Ha3BaHUH Ui COCTaBJIECHUS
XUMUYECKHX (HOpMYIT;

- PesynpraT  BBHINONHEHUS
BHEAYAUTOPHBIX
CaMOCTOSITEJIHBIX paboT

- PesynpraT  BBINOJHEHUS




MPAaKTUYECKON pabOThI;
-[IpakTKO-OpHEHTHPOBAHHEIE
3aJlaHuUs;

- ITon6op,
npeoOpa3oBaHue
nHpopmaruu

aHaIM3 |
yaeOHOU

OK.04
IIK 2.1

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3acinymuBaHue COOOIICHUM
U OLIEHKA UX MOATr0TOBKH;

- 3azaHusl Ha MCIOJIb30BAHUS
XMMHYECKOM CHMBOJMKH U
Ha3BaHUU COECOUHEHUU IIO
HOMEHKJIAType
MEXIYHApOJIHOTO coro3a
TEOPETUYECKON U IIPUKIIATHON
XUMHH W TPUBHUAJIBHBIX
Ha3BaHUM JUISI COCTaBJICHUS
XUMHUYECKUX POPMYI;

- PesynpraT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- PesynpTaT  BBINONHEHUS
MPAaKTUYECKON pabOTHI;

- PesynpTaT  BBINONHEHUS
nabopaTopHOM pabOTHI;
-IIpakTuKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Tlombop,
npeoOpa3oBaHue
uHpopMauu

aHaIM3 |
yaeOHOU

OK.07

IIK 2.1

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHBIE
3aJlaHus;

- Iloxbop,
npeoOpa3oBaHue
nH(popMaluy,

aHaIi3 M|
yueOHOU

5 HEPEYEHb UCIIOJIB3YEMbBIX METOJ10OB OBYUEHUSA

5.1 TlaccuBHbIE: ONpOC, PENPOAYKTHBHBIE YHPAXHEHUS IO 3aKpEIVICHHI0O U OTpaboTKe

HN3YUCHHOT'O MaTCpualia

5.2 AKTHBHBIE W WHTEPAKTUBHBIC: DBPUCTUUYECKHE O€CEeIbl, IUCKYCCHH, KPYIJBI CTOI,

MMpE3CHTal s, BUKTOPHHA, KBECT.




