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1 HACIIOPT PABOYEM MMPOI'PAMMBI YYEBHOM JUCLHUINIUHBI (TPEJIMETA)
OV/I 12. XUMUSI

1.1 Ob6aacTh npuMeHeHUus padoyeil MpPorpaMmMbl

Pabouast mporpamma y4eOHON AUCIUIITUHBI (TIPEIMETA) SBISETCS YaCThIO TPOTPAMMBI CPEIHETO
obmero o6pazoanust no crenuanbHocTH CI1O 23.02.010pranu3amus IepeBo30K U yIpaBiIeHUE Ha
TpaHcrnopTe (110 BUJaM).

[Tpu peanuzanuu padoueil mporpaMMbl MOTYT MCHOJb30BaThCS pa3linyHble 00pa3oBaTeIbHbIC
TEXHOJIOTUH, B TOM YHCJIe TUCTAHIIMOHHBIE 00pa30BaTeNbHbIC TEXHOJIOTHH, SJIEKTPOHHOE 00yUeHNE.

PaGouast mporpamMma y4eOHON TUCIUTIIIMHBI MOYKET OBITh MCIIOJB30BaHa B MPOQECCHOHATBHON
MOITOTOBKE, IEPETIOATOTOBKE U MOBBIIICHUH KBATH(PHUKAIIUU pabOUYHX MO IPOHECCHsIM:

17244 Tlpuemocnatuuk rpy3a u 6araxa; 18726 CocTtaBUTENb MOE3/10B.

1.2 Mecto yueOHoOM qucuniuinHbl (mpeaMera) B ctpykrype OIIOII-IIIICC3:

O0r11e00pazoBaTebHas JUCIUITIMHA «XUMUSD» H3ydaeTcsl Ha 6a30BOM ypPOBHE B 00ITIe00pa30BaTeIbHOM
IIMKJIe Y4eOHOTO TJIaHa OCHOBHOM Mpo(ecCHOHABbHON 00pa30BaTeNIbHON MPOrpaMMbl YKPYITHEHHBIX TPYIII
cnenuanbHocTei / mpodeccwmii: 23.00.00

TpynoeMKOCTb IMCIUILTHBI «XUMHsD) Ha 0a30BOM YpOBHE COCTaBISIET 72 yaca, U3 KOTOpbIX 64 yaca —
0a30BbIii MOYIb (6 pa3ieoB) U 8 YacoB — MPUKIAAHON Moayab (1 pasmen), BKIFOYAOIIMN MTPAKTHUKO-
OPHEHTHUPOBAHHOE CO/IepPIKaHNe KOHKPETHOM Mpoeccur WIn CIelUualbHOCTH.

[TpukmagHO MOMYIh BKIIOYAET OMWH paznen. Pazmen 7 «Xumust B OBITY M TIPOM3BOJACTBEHHOM
NESATEIbHOCTH 4YeJIOBEeKa» peanusyercs miusd  crnequanpbHoct23.02.010pranusanyst MepeBo30K U
yIpaBlieHHEe Ha TpaHcHopTe (IO BHUJAM)HAa MaTepualie, CBSI3aHHOTO C KOJIOTMYECKOM Oe30MacHOCThIO U
OLICHKOM TOCNeCcTBUl  OBITOBOM M MPOW3BOJACTBEHHOM JAEATENBHOCTH, MO OTpacisiM  Oysymiei
poeCCHOHATEHOM A TEILHOCTH 00 yJarOIIIXCS.

1.3 IlnanupyemMpble pe3yJabTaThl OCBOCHUSl Y4eOHOW IMCHUILIMHBI (TIpeaMeTa):
1.3.11enp y4eOHOM TUCIUTUINHBIL:

DOpMUPOBAHUE y CTYICHTOB MPEACTABICHUS O XWMHYECKOM COCTaBJIIOLIEH €CTECTBEHHOHAYYHOM
KapTUHBl MHpa KaK OCHOBbl TPUHSTHS PEHICHUH B JKU3HEHHBIX M TPOM3BOJACTBEHHBIX CHUTYALUSIX,
OTBETCTBEHHOT'0 TIOBEACHHS B IPUPOAHOM CpeJie.

3agaun JMCIMILIMHBI:

1) cdopmupoBaTh MOHMMaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX TMPOLIECCOB U SBICHUIN
B OKPYXKAaIOILLEH cpene, LEIOCTHOM HAaydyHOM KapTUHBI MHUpPA, B3aUMOCBS3M M B3aUMO3aBUCUMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHS COCTABISTH ()OPMYIIBI HEOPTAaHUYECKUX U OPraHUYECKUX BEIECTB, YPaBHEHUS
XUMHYECKHX PEAKIH, OOBSICHAT UX CMBICIT, THTEPIPETUPOBATh PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdhopmMupoBaTh  HABBIKM TPOBEIACHUS TMPOCTEHIINX XUMHUYECKUX OKCHEPUMEHTAIBLHBIX
HCCIIEIOBAaHUA C COOJIOJICHHEM TpaBHJI OE30I1acHOr0 OOpalleHHs C BEIIeCTBaMH MW JIAOOPaTOPHBIM
000pyIOBaHUEM;

4) pa3BUTh YMEHHS HCHOJNB30BaTh HHPOPMAIMIO XHMHUYECKOTO XapakTepa U3 pa3IMuHbIX
HMCTOYHUKOB;

5) cdopmHpoBaTh yMEHHS MPOTHO3UPOBATH TOCHEACTBUSI CBOEH JAEATENHHOCTH W XUMHYECKUX
MIPUPOJTHBIX, OBITOBBIX U ITPOM3BOICTBEHHBIX MIPOIIECCOB;

6) chopMupoBaTh MOHMMAHKWE 3HAYMMOCTH JTOCTHDKEHUNW XMMWYECKOW HAYKH W TEXHOJOTWH st
Pa3BUTHS COIUMATHLHOM U TIPOU3BOICTBEHHOM cdep.



1.3.2 B pe3ynbTaTe OCBOCHHS Y4eOHOM TUCIUTUTHHBI O0yYaIOIIHIICS TOJKEH

yMeThb:

- Ha3bIBaTh M3yUYEHHBIE BEIIECTBA MO "TPUBUAIBLHON" MM MEXIYHAPOIHON HOMEHKIIATYPE;

- OMpeeNsATh: BAJICHTHOCTb M CTENEHb OKUCICHHUS XHMHUYECKUX JJIEMEHTOB, THI XUMHUYECKOM
CBSI3M B COEIMHEHUSX, 3apsi/l MOHA, XapaKTep CPelbl B BOJHBIX PaCTBOPAaX HEOPTAaHUYECKUX COECTUHEHMMH,
OKHUCJIUTEIh W BOCCTAHOBHUTENb, MPHUHAJJIKHOCTh BEIIECTB K Pa3IMYHBIM KJIaccaM OpraHu4ecKuX
COCIIMHEHM;

- XapaKTepHu30BaTh: 3JIEMEHTHI MaJbIX MEPUOJIOB MO UX MoJjoxkeHuto B Ileprnoauyeckoil cucreme
J.U. MenneneeBa; oOmue XUMHUYECKHE CBOHCTBA METANIOB, HEMETAJJIOB, OCHOBHBIX KIIACCOB
HEOPraHMYECKUX M OpPraHUYeCKUX COCAMHEHMI; CTPOEHHE M XHMHUYECKHE CBOMCTBA HW3YYEHHBIX
OPraHNYEeCKUX COCIUHECHUMN;

- OOBSICHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; MPUPOAY XUMHUECKON
CBA3M (MOHHOM, KOBAJIEHTHOM, METAJJIMYECKOM), 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW pEaKIUu MU
MOJIOKEHUS XUMHUECKOT'0 PABHOBECHS OT Pa3INYHbIX (DAaKTOPOB;

- BBINOJHATh XUMHUYECKUH HKCIIEPUMEHT IO PACMO3HABAHMIO BAXKHEWIIIMX HEOPTaHWYECKUX U
OpPraHMYECKUX BEIIECTB;

- IPOBOJUTH CAMOCTOSITENIbHBIN MOMCK XUMUYECKOH MH(POPMAIIUH C UCTIONB30BAHUEM PA3TUYHBIX
WMCTOYHUKOB (HAyYHO-TIOMYJSPHBIX H3/JaHUN, KOMIBIOTEPHBIX 0a3 HOaHHBIX, pecypcoB HHTepHera);
MCIOJIb30BAaTh KOMITBIOTEPHBIE TEXHOJOTHH JJIsi 00pabOTKH U TMepeiadn XMMUYecKoi MH(opMaIu u ee
MIpe/ICTaBJICHMS B Pa3IMYHBIX (OpMax; UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUSI B PAKTUYECKOM
JESATEIbHOCTH W TIOBCETHEBHOW KHU3HU NJS: - OOBSCHEHHS XUMHUYECKHX SIBJICHHM, MPOUCXOMISIINX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - ONpEICNIEHUsS BO3MOKHOCTH MPOTEKAHUS XHUMUYECKUX
MPEBPAIICHUI B Pa3IMUYHBIX YCIOBUSAX U OLIEHKU UX MOCIEACTBUM;

- 9KOJIOTHYECKH IPaMOTHOTO MOBEACHUSI B OKpYXKAIOLIEH cpese;

- OLIGHKM BJIMSHHMS XMMHUYECKOTO 3arpsi3HEHUS] OKpYXKarolled cpeabl Ha OpPraHu3M 4esloBeKa U
JpyTUe *KUBbIE OPTraHU3MBl;

- Oe3omacHoro oOpameHHss € TOPIOYUMH U TOKCHUYHBIMH BEILIECTBaMH, JaOOpaTOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBJICHUS] PACTBOPOB 33/1aHHON KOHIIEHTPAIIMH B OBITY ¥ Ha IPOM3BOJICTBE;

- KpPUTHYECKOW OIIEHKH JOCTOBEPHOCTH XWMHUYECKOW WH(OpMAIIMH, MOCTYMAIONIEH W3 pa3HBIX
HMCTOYHUKOB;

- TOHHMMAaTh B3aUMOCBSI3b  YYEOHOW  AWCIUIUIMHBI C  OCOOCHHOCTAMH  Tpodeccuu
npo¢eCCUOHATBHOMN IEATEIbHOCTH, B OCHOBE KOTOPBIX JIE)KAaT3HAHUS 110 TAHHON Yy4eOHOH ITUCIHUIIIHHE.

3HATh:

- BWXHEWIIME XUMUYECKUE TOHSTHS: BEIIECTBO, XHUMHYECKHUU DJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJNIbHbIE aTOMHas HMMOJEKYJsSpHash MacChl, HOH, aJJIOTPOINHUS, H30TOIbI, XUMHUYECKas CBS3b,
3JIEKTPOOTPHUIIATENIBHOCTD, BaJICHTHOCTD, CTEIIEHHOKUCIICHHSI, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIA 00beM,
BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPHI,DJIEKTPOJIUT U HEIJIEKTPOIIUT,
ANEKTPOJINTUYECKAST JUCCOLMALUSA, OKUCIMTEIb W BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTAaHOBIICHUE,
TEIUIOBOM 3(QQEeKT peakiu, CKOPOCTh XMMHYECKOW peakluu, KaTaliu3, XUMHUYECKOe paBHOBECHE,
YTIEpOAHBIN CKeneT,yHKIIMOHAIBHAS TPYIIa, U30MEPHSI, TOMOJIOTHS,

- OCHOBHbIE 3aKOHbI XMMHH: COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA COCTaBa, MEPUOINIECKUI
3aKOH,;

- OCHOBHBIE TEOPUU XUMHH: XUMHYECKOHN CBSI3U, AJIEKTPOJUTUYECKON TUCCOLMALINU, CTPOCHUS
OPraHU4YeCKUXCOECTUHEHU;

- Ba)KHEHIIME BEIIeCTBa U MaTepUalibl: OCHOBHBIE METAJUIbI U CIUIABbl; CEpHasi, CONsIHasl, a30THAs
U YKCYCHasi KUCIJIOTBHI;IEI0YH, aMMHUAK, MHUHEpaJIbHbIE YA0OpEHHs, METaH, 3TUJIEH, alleTHJIEH, OEH30I,
ATaHOJ, )KUPBI, MbLIA, III0OK03a, CaXxapo3a,KpaxMmal, KieTrdaTrka, OeJKy, HCKYCCTBEHHbIE U CUHTETHYECKHE
BOJIOKHA, Kay4yKH, IJIaCTMACCBHI.



1.3.311nanupyemMsie pe3yabTaThl OCBOCHHS YUeOHOTO MpeIMeTa:
Ocoboe 3HaueHNEe yUeOHBIN MpeaMeT umeeT npu popmupoBanuu u pazsutun OK.
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Ilnanupyemble pe3yabTaTbl 00y4eHUs
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Bri6upath
CITOCOOBI
pereHus 3aaaq
po¢eCCHOHAIIBH
OU JIeATENbHOCTH
MIPUMEHUTEITLHO
K Pa3JINYHbIM
KOHTEKCTaM

B yacTu Tpy10BOr0o BOCIIUTAHMSA:

- TOTOBHOCTh K  TPYAY,

IIEHHOCTUMACTEPCTBA, TPYA0It00ue;

-  TOTOBHOCTh K AaKTHUBHOW  JICSITEIBHOCTHU

TEXHOJIOTHYECKON U COIMAJIbHOW HaIpaBJICHHOCTH,

CITOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATH U

CaMOCTOSITEIIbHO BBITIOJIHSTH TaKYIO JACATEIHHOCTD;

- UHTEpEC K pa3Iu4YHbIM cdepam

npodecCHoHABLHOM

JIeATEeTbHOCTH,

OBnanenne YHUBEPCAIbLHBIMU

MO3HABATEJILHBIMHU 1€ CTBUSIMM

a) 0a30BbIe JIOTHYECKHe TelCTBUSI:

- CaMOCTOSITEIIbHO dhopmynupoBaThH

aKTyaJIu3upoOBaTh MpoOIeMy, paccMaTpuBaTh ee

BCECTOPOHHE;

- YCTaHABIMBAaTh CYILECTBEHHBIM MPHU3HAK WJIN

OCHOBAaHUS JUISI CpaBHEHWs, KIacCUPUKAIMA W

0000I1ICHHST;

- OMNpenensiTh eI JCATEIILHOCTH,

napaMeTpbl U KPUTEPUN X JOCTHKEHHUS,;

- BBUIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHS

BpacCMaTPUBAEMBIX SIBJICHUSX;

- BHOCHTh KOPPEKTHBBI B JIEATEIBHOCTh, OIICHUBATH

COOTBETCTBUE PE3YJBTATOB IICJISIM, OICHWBATH PHCKU

MOCJIC/ICTBHI JIEITEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE IPH PEIICHUH

JKU3HEHHBIX TTPOOJIeM

0) 0azoBbIe UCC/IeN0BATEIbCKHE IEHCTBHSI:

- BJIQJIETh HaBbIKAMU Y4eOHO-MCCIICIOBATEIILCKON M
MIPOEKTHOM JeSTEIIbHOCTH, HaBBIKaMH
pa3perIeHUsIPoOIIeM;

- BBSIBISTh TPUYMHHO-CIICICTBEHHBIE

aKTyaIM3UpOBaTh  33/7ady, BBIABUTaTh

eepelleHus], HaXOUTh ApryMEHTBI

JIOKa3aTeIbCTBACBOMX  YTBEPXKICHUH,

napameTpbl UKPUTEPUU PEILICHHUS;

- aHaJIM3HUPOBATH MOJTyYEHHbIE B X0J1e

pelIeHus3aa4uu pe3yabTaThl, KPUTUUECKU OLIEHUBAThH

UXJIOCTOBEPHOCTh,IPOTHO3UPOBATh HM3MEHEHHE B

HOBBIX YCJIOBHSIX;

- YMETh TEPEHOCUTh 3HAHWSI B ITO3HABATEIbHYIO U

MPAKTHYECKYIO 00IaCTIKU3HEICATeIIHbHOCTH;

- yYMETh HWHTETPUPOBATH 3HAHUS W3

OCO3HAHHC

Y4eOHBIMH

3a/1aBaTh

CBSI3U W
TUIIOTE3Y

inisi
3a7aBaTh

pasHbIX

- BJIAJIETH CHUCTEMOU
XUMHUYECKHUX 3HAHHM, KOTOpas
BKJIIOYAET:
OCHOBOIIOJIAraroliyue TMOHSATHS
(XMMMYECKHI DJIEMEHT, aToM,
AJIEKTPOHHAS 000JI0YKa aToMa,
s-, p- d-anexTpoHHbIE
opouTamm aATOMOB, HOH,
MOJIEKYIIa, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATETLHOCTD,
CTENEHb OKHUCJICHHUS],
XUMUYECKasl  CBsi3b,  MOIJIb,
MOJISIpHasi Macca, MOJISIPHBIN
00BEeM, YITIEPOIHBINA  CKEJeT,
(byHKUIMOHATbHAS rpynmna,
paauKan, H30Mepusi, U30MEpBI,
TOMOJIOTMYECKUN pan,
TOMOJIOTH, YTJI€BOJOPO/IbI,
KHCJIOPOJI- U a30TCOJIEpIKALIIHIE
COEIMHEHUs, OMOJOTUYECKU
AKTUBHbBIE BeIIEeCTBa
(yrieBoibl, OenKm),
MOHOMED, oJimMep,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COETMHEHUS,
KpHUCTaJUIMYeCKasi  pelIeTKa,
TUMBl XMMHYECKUX peakluil
(OKUCTUTETBHO-
BOCCTAHOBUTEIIbHBIE, 9K30- H
SH/IOTEPMHUYECKHE,  PEaKLU’
HOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOIUTHI,
AIIEKTPOJIUTHYECKAS
JCCOLIaLus, OKUCITUTETb,
BOCCTAHOBHUTEJIb, CKOpPOCTh
XUMHYIECKOU peakuuu,
XUMHUYECKOE paBHOBecHE),
TEOPUM U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHHUS
OopraHm4eckux Bemects A.M.
byrneposa, TEOpUs
ANEKTPOJIUTUYECKON
JIICCOIIMALINY,

AKUPBI,

1
YKa3bIBaIOTCAITMIHOCTHEIEH
MetanpeameTHeiepe3ynbTaTeimi3®I" OCCOO(Bnocne nueripenakuuuoT12.08.2022)BoTrmaronsHoiidopme, popmupyempieooieo
OpazoBaTeNbHONNCITUILTNHOM
2
JucunmummHapHbe(TIpe IMETHBIE )pe3yIbTaTEIyKa3bIBAIOTCABCOOTBETCTBUUCHXTIONHEIMITEpedHEMBODT OCCOO
(Bnocnenneiipenakiurot12.08.2022)




MPEAMETHBIX 00J1acTel;

- BBIJIBUTaTh HOBBIC WJIEH, TIpeIyIararh OpPUTHHAIbHBIC
MOAXO/bI U PEIICHHS;

- CIIOCOOHOCTh MX MCIOJB30BAHMSA B ITO3HABATEIHLHOM
Y COIMAITLHOM MPAKTUKE

nepuoauyeckud  3akon J[.M.

Mengeneena, 3aKOH
COXpaHEHUs MAacchl),
3aKOHOMEPHOCTH,

CHUMBOJIMYECKHN SI3bIK XUMMHU,
daxTonoruyeckue CBEICHUS O
CBOMCTBAX, COCTaBe,
MoJydeHnn W Oe30MmacHOM
UCTIONIb30BAaHUM  BayKHEUIIMX

HEOPraHUYECKUX "
OPraHMYECKHX  BEIIECTB B
OBITY u IPAKTUYECKON
JESITEIIBHOCTH YEJI0BEKA,

- YMETb BBISBIISITH
XapaKkTepHble  IPU3HAKH U
B3aMOCBSI3b W3y4YEHHBIX
TIOHATHIA, [IPUMEHATD

COOTBETCTBYIOIINE  IOHATHS
IpU ONUCAHUU CTPOEHUS U
CBOWCTB

HEOPraHMYECKUX u
OpPraHMYeCKHX BEUIECTB M HX
IIPEBPALLECHUN; BBISBIIATD
B3aMMOCBSI3b XUMHAYECKHUX
3HAHUM C  TIOHATUSIMH U
MIPECTABICHUSIMHI D110)% 754
€CTECTBEHHOHAYYHBIX
MIPEAMETOB;

- yMETh UCIIOJIb30BaTh
HAaVMEHOBAHMUS XUMHUYECKUX
COEIMHEHUN MEXITyHAPOIHOTO
COI03a  TEOPETUYECKOW |
TIPUKIIATHOM XUMUHU Hu
TPUBHAIbHBIE Ha3BaHMs
Ba)KHEHMIIINX BelIeCTB (3TUIIEH,
arleTUIeH, TIWIEpUH, (HEHOM,
dopmanpaerun, YKCyCHast
KHUCJIOTa, DJIMLUH, YyrapHbI
ra3, yrJeKuCiblid ra3, aMMHUaK,
raieHass W3BeCTb, HETallleHas
U3BECTh, IMUTHhEBAs coAa U
JPYTUX), COCTABIATH (POPMYIIBI

HCOPraHN4CCKUX n
OpPraHn4YCeCKux BCIICCTB,
YpaBHCHUA XUMHUYCCKUX

peakiuii, OObSCHSITH UX CMBICI;
MOJTBEPXKAATh  XapaKTepHBIC
XUMHUYECKUE CBOICTBa
BEIIECTB COOTBETCTBYIOIIMMHU
SKCIEPUMEHTAMH W 3aIHCIMU

ypaBHEHHU XUMHUYECKHUX
pEeaKIuii;
- yMeTh yCTaHABIIMBATh

NPUHAMJICKHOCT  M3YUCHHBIX




HEOPraHUYECKUX u
OpPraHMYeCKUX  BeIIeCTB K
ONpENIeTICHHBIM ~ KJIaccaM |
rpymnmnam

COEJTMHEHMI, XapaKTEPU30BaTh
UX COCTaB MW BaKHEHIIMe
CBOWCTBA; OMNpPENENSTh BHJIBI

XUMHYECKUX CBA3el
(koBaJIeHTHAA, HMOHHas,
MeTaJUTHIeCKas,

BOJIOPOJIHAS ), TUTTBIKPUCTAILTNY
€CKHUX  PEIIETOK  BEIIECTB;

KJIacCU(HIIIPOBATH
XUMHYECKHUE

peaxium;

- copMUpPOBATH
IPe/ICTaBIICHUS: 0
XUMHMYECKOM  COCTAaBIIAIOLIEH
€CTECTBEHHOHAYYHOU

KapTI/IHBI MI/Ipa, pOJII/I XUMHHU B
IIO3HAHUU SIBJICHUU MPUPOJBI,
B (DOPMHUPOBAHHUH MBITIICHUS
U KYyIbTYphl JIMYHOCTH, €€
(byHKITMOHATBHON

TPaMOTHOCTH,  HEOOXOJIUMO
JUIS  PEIICHUS TPAKTHYCCKUX

3a1a4 u HKOJIOTHUECKHA
00OCHOBAHHOTO OTHOIIEHHUSA K
CBOEMY 3JIOPOBBIO u

MPUPOAHON Cpelie;

- YMETb MPOBOJUTH PACUETHI
o XUMHUYECKUM (opMynam u
YpaBHEHUSAMXHUMHUECKUX
peaKkuii C HCMOJb30BAHUEM

bU3UIECKUX BEJINYHH,
XapaKTEPU3YIOIMX BELIECTBA C
KOJIMYECTBEHHOU CTOPOHBL:
MAacCBhI, o0BbeMa
(HOpMaJIbHBIE YCIIOBUS) Fa30B,
KOJIMYECTBA BELIECTBA;

UCIIOJIb30BAaTbCUCTEMHBIE
XUMUYECKUE  3HaHUA A
HNPUHATHS peleHui B
KOHKPETHBIX’)KU3HEHHBIX
CUTyallMsIX,  CBS3aHHBIX €

B€ICCTBaAMU n nux

HNPUMEHEHUEM.
OK 02. B o0s1acTH 1IEHHOCTH HAYYHOT0 MIO3HAHUS: - yMeThb IUIAHHUpOBAaTH U
Hcnons3oBathb - chopMupOBaHHOCTD MHUPOBO33pEHUS], | BBIIOIHSITH XUMHUYECKUN
COBpEMEHHBIE COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO | SKCIIEPUMEHT  (IpeBpallleHUs
CpPEICTBa IOHWCKA, | PA3BUTUS HAyKH M OONIECTBCHHOM NPAKTHKH, | OPTaHMYECKMX BEHIECTB IPU
aHaIM3a 1 | OCHOBaHHOTO HA JTUAJIOre KYIBTYP, HarpeBaHuu, MOJTy4eHHe
MHTEPIIPETAUH CMOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MeCTa B | OTWJIEHA M  M3Y4€HHE €ro
MOJIUKYJIBTYPHOM MHPE; CBOMCTB, KayeCTBEHHbIE




uHpopManuu U
MH(POPMAIIMOHHBI
€ TeXHOJIOTUHU IS
BBITOJIHEHUS
3a1ad
npodeccunoHabH
OU NIeITENbHOCTH.

- COBEpIIECHCTBOBAHUE SI3BIKOBOM M YMTATEIILCKOU
KyJAbTYphl KaK Cpe/CTBa B3aUMOJEHCTBUS MEXIY
JIOJBMU U MTO3HAHUS MUPA;

- OCO3HaHWE IIEHHOCTH HAay4yHOH JesTeIbHOCTH,
TOTOBHOCTb OCYIIECTBIIATh MIPOEKTHYIO u
HCCIIEIOBATENbCKYIO JIESITEIbHOCTh MHIUBUAYaIbHOU
B IPYIIIIE;

OBJjaieHNe YHUBEPCAJIbHBIMU Y4eOHBIMU
M03HABATEJILHBIMU /1eliCTBUSIMU:

B) padora ¢ undopmauueii:

- BIQJETh HaBbIKAMHM TONy4eHUS HHPOpMAIUU
W3UCTOYHUKOB pa3HBIX THUTIOB,
CaMOCTOSITENTbHOOCYILIECTBIISITh ~ TOMCK,  aHaJIM3,

CUCTEMATH3alMI0  MUHTEPIPETALHI0  UH(OPMAIU
Pa3JIMYHBbIX BUJI0B )41
dbopM TpeICTaBICHNUS;

- co3maBarh TEKCThl B Pa3MUHBIX (opMarax C

ydeTOMHAa3HA4YeHUs] ~ WHPOpMAIMKM W IENEeBOM
ayJIUTOPHU,BEIOUpAsT ONTUMATBHYIO bopmy
MPEJICTaBIICHUS UBU3YalIU3allNN;

- OICHUBATh JIOCTOBEPHOCTh, JIETHTUMHOCTb

uH(pOpMAIlK, €€  COOTBETCTBHUE
MOpPaJIbHO-3TUYECKIUM HOpMaM;

IpaBOBbIM n

- WCIIOJNB30BaTh CPENCTBA HMH(POPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTHH B  PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIXH
OpPraHW3allMOHHBIX  33Jad C  COOJIOJIEHHEM
TpeOoBaHU I SPrOHOMHKH, TEXHHUKU
0€30MMacHOCTH,TUTUEHBI, pecypcocOepekeHus,
IPaBOBBIX "
STHYECKUX  HOPM, HOPM  WHGPOPMAIMOHHOMN
0€30I1aCHOCTH;

- BIQJCTh HABbIKAMU pAaCIO3HABAHMS W  3allWTHI
uHpopMary,  HWHGOPMAITMOHHON  O€30MacHOCTH
JUYHOCTH

peaknud ~ Ha  abJETHIBI,
KpaxMall, YKCYCHYIO KHCJIOTY;
JeHaTypaius  OCITKOB  MpH
HarpeBaHHM, IIBETHbIC PEAKIU
0CJKOB; TPOBOIUTH PEAKIUH
HOHHOTO OOMEHa, ONPEaeIATh
Cpeday BOJHBIX pPacTBOPOB,
KAueCTBCHHBIC PEaKIWd Ha
cynbdar-, KapOoHat- u
XJIOPU/I-aHWOHBI, Ha KaTHOH
AMMOHWUSI;PeIaTh

OKCIIEPUMEHTAIBHBIE  33]1auu
no Ttemam "Meramiel"! U
"Hemeramibl") B COOTBETCTBUM
c npaBUIIaMHU TEXHUKHU
0€e301MacHOCTH TPH OOpaIeHUN
C BeIeCTBAaMH U JJA0OPaTOPHBIM
000pyIOBaHUEM; TIPENICTABIISTH

pe3yaIbTaThl XMMHYECKOTO
JKCIIepUMeHTa B Qopme
3alKCH YpaBHEHUH

COOTBETCTBYIOIUX PEaKLUUN U
¢dbopMynrpoBaTh BBIBOJIBI Ha
OCHOBE ITHX PE3YJIbTATOB;

- YMeTb aHaJIM3UPOBaTh
XUMHUYECKYI0  WH(OPMAIIUIO,
MOJTy4yaeMyld W3  pasHbIX
HMCTOYHHUKOB (cpenctB
MaccoBOW HH(}OpMaIUH, CeTh
WuTepuer u npyrue);

- BJaJeTh OCHOBHBIMU
METOJJaMH HAy4YHOTO MO3HAHUS
BEIIECTB M XHMHYECKUX
SIBJICHUI (HabimoieHNE,
U3MEpEHUeE, JKCIEPUMEHT,
MO/ICJIMPOBAHUE);

- YMETb NPOBOJUTH PaCUEThI
Mo XuMHYecKuM (popMynam u
YpaBHEHUSM XUMHYECKHX
peaKuMii ¢ HCHOJIb30BAHUEM
buznuecKux BEJINYUH,
XapaKTEPU3YIOIMX BEIIECTBA C
KOJIMYECTBEHHOU CTOpOHBL:
Macchbl, oobeMa (HOpMaJbHbIE
yCJIOBHSI) Ta30B, KOJHWYECTBA

BEILECTBA; UCII0JIb30BaTh
CHUCTCMHBIC XUMHNYCCKUEC
3HAHMS JUTSL MIPUHATHUSA
pelmieHnid B KOHKPETHBIX
KU3HEHHBIX CUTYaLIUsIX,
CBSI3aHHBIX C BEIIECTBAMU M MX
IPUMEHEHUEM

OK 04. - TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIIBHOCTAN | -  yMETh  IUIAHUPOBATh U

DddexTuBHO CaMOOMPEIEICHHIO; BBITOJIHSTh XUMUYECKHIHA




B3aUMOJICIICTBOBA | - OBJIaJICHNE HaBBIKAMH y4eOHO- | IKCTIEPUMEHT  (TIpeBpaIeHUs
Tb U paboTaTh B | UCCIENOBATENBCKOM,IPOEGKTHOM M COLMAIBHOM | OPraHUYeCKUX BEIECTB MpHU
KOJUIEKTUBE U | JIEATEeIIbHOCTH; HarpeBaHuH, MOJTyYEHHE
KOMaHJIE. Osiagenue YHUBEPCAJIBHBIMHM | 5THJIICHA U  HU3YYCHHE €TI0
KOMMyHHKaTHBHbIMHHCﬁCTBHHMH: CBOﬁCTB, KadyeCTBECHHBIE
0) coBMecTHAas AesSITeIbHOCTD: peaxiuu Ha aJIbAETHIIbL,
- IMOHUMaTb MW  HCIIOJIB30BaTh IIPEUMYIICCTBA KpaxMal, YKCYCHYIO KHCIIOTY;
KOMAaH/IHOW ¥ WHIWBUAYaAJILHON paboOThI; JeHATypalys  OENKOB  TpH
- TPUHMMATh  LETH  COBMECTHOH JIEATENBHOCTH, | yarpeBaHuH, LIBETHbIE PEAKIU
OpraHM30BBIBATE M KOOP/MHUPOBATH JICHCTBHA TO | GenkoB; MPOBOAMTH PEAKLIMH
€ELLOCTHIKEHHUIO! COCTAaBJISITh WIAH | yoHHOro 0GMeHa, ONpeeNATh
JCHCTBUH,PACIPENEIATL PO © YYETOM MHEHUH | cpey  BogmbIX  pacTBOPOB,
y"—I261CTHI/II<OB060y>KI[aTL PE3YNbTaThl  COBMECTHOH | yauecTpenmEIe peakimi — Ha
paboTeL, 5 cynbdar-, KapOoHAaT- U XJIOPHI-
- KOOPZMHHPOBATb M BBIONHATE  PabOTY B | quyonir Ha KATHOH AMMOHMSE
ycnogmpeanbﬂoro, BUPTY&/ILHOTO | DeimiaTh  DKCTIEPUMEHTATBHBIC
KOMOMHHPOBAHHOTOB3aMOI€CTBUS;
0 po OTOBIAHMOJCHC ’ 3ajauu o reMaM "'Metaiuisl" 1
- OCYUIECTBJIATH  TO3UTHUBHOE  CTPATETHYECKOE | "
Hemeramnbr") B cooTBeTCTBUM
MOBE/ICHHE B PA3IMYHBIX CUTYallUsIX, MIPOSIBIISITH
c MpaBUJIAMHU TEXHUKHI
TBOPYECTBO ¥ BOOOPaKEHHUE, OBITH MHUIIMATHBHBIM
0€30IaCHOCTH TPU OOpaIIeHUH
OBiajieHNe YHUBEPCAJIbHBIMH PeryJsiTHBHbIMU
. C BEII[ECTBAMH U J1aO0PaTOPHBIM
JAelCTBUSIMU:
. 000pyIOBaHUEM; TPEACTABIAT
r) IPUHATHE ce0sl M APYTUX JIdei:
. | pe3ysbTaThl XUMHUYECKOTO
- IPUHUMAaTh MOTHUBBI M apryMEHTHI JPYrHX JHOAEH o
NIPY AHAJIU3E PE3YIIBTATOB JIESITENBHOCTH; OKCTICPIMCHTA B (YOPME 3aITHCH
- NPH3HABATH CBOE TPABO U TPABO APYIHX JEofei Ha | ) PABHCHHH COOTBCTCTBYIOMIMX
ONIHOKH peakiuii U (GopMyIUPOBATH
- pa3BHBaTh CIOCOOHOCTH MOHMMATh MHp ¢ mosurup | BPIBOABL - Ha — OCHOBE  5THX
JPYTOro 4eIOBEKa; pe3yJIbTATOB
OK 07. B 00s1acTH 3K0JI0rHY€CKOr0 BOCTIMTAHUSA: - chopMHpOBaTH
CopeiicTBOBaThH - c(hOpMHUPOBAHHOCTb HKOJIOTMYECKOM KYJIbTYpHI, | IPEACTABICHUS: 0
COXPaHEHUIO MOHMMAaHHUE BIMSHUS COLMAIbHO-)KOHOMUYECKUX | XUMUUYECKOW  COCTABIAIOLICH
OKpY Karouien IPOLIECCOB HA COCTOSHUE IPUPOTHOM M COLMAIBLHOM | €CTECTBEHHOHAYYHOM
Cpebl, Cpelbpl, OCO3HaHWE TJ00ATbHOTO  XapakTepa | KApTHUHBI MUPA, POJIU XUMUU B
pecypcocGepe)KeH 9KOJOTHYCCKUX Hp06JIeM; MO3HAHUU SBJICHUU npupoanl,
M0, TNPUMEHSATH | - [UIAHUPOBAHWE W OCYIIECTBIECHHE JEHCTBUH B | B (POPMUPOBAHMH MbIIUICHHSA
3HAHUS 06 | OKpyXarolllell cpeie Ha OCHOBE 3HAaHUS 1eJed | U KYyJbTYpbl JIMYHOCTH, €€
H3MEHeHUH YCTOMYMBOTO Pa3BUTHS YEJOBCUCCTBA, AaKTUBHOE | (YHKIIMOHATBHOU
KJIMMaTa, HEIPUATHE JEUCTBUH, MPUHOCALLUX Bpe/ | TPAaMOTHOCTH,  HEOOXOAMMOM
TIPUHLKTIBL OKpY>KalolIel cpesie; JUISL pEIICHUs] TPAKTUYECKUX
6EePEKITHBOTO - yMeHHE 3a/1a4u HKOJIOTUYECKHU
MPOM3BO/ICTBA MPOrHO3UPOBATHLHEOIATONPUSITHHICIKOJIOTHUECKUETIO | OOOCHOBAHHOTO OTHOIICHHUS K
2
SbdeKTHBHO CIIEACTBUS NPEANPUHIMAEMBIX | CBOEMY 3/10pOBBIO u
NeHCTBOBATE p | ACHCTBHIA, IPEOTBPAILATE HX; _ | npupozoit 6cpe;[e,
4pE3BBIYANHBIX - PaCILIMpEHHE OMbITAa JIEATENBHOCTH HKOJIOTMYECKON | - YMETh COOJIIOJaTh IIpaBHIIa
CHTYAITHsX. HaIlpaBJIEHHOCTH; 3KOJIOTMYECKH

- OBJIAJICHUE HaBBIKAaMHU Y4eOHO-HCCIIeI0BATEIbCKOM,
MIPOEKTHOM U COLMATIBHOM JIEATEIIbHOCTH;

11e71eCo00pa3HOT0  MMOBECHUS
B ObITYy W TPYAOBOM
JEATEILHOCTA B LENSIX
COXpaHEHHMSI CBOETO 3/I0POBBS

OKpY>KaroIen MIPUPOTHOM
Cpenbl;, YYUTBHIBaTh OMACHOCTh
BO3JICHCTBUS Ha ’KUBBIE
OpraHu3MbI OTpeICICHHBIX




BEIIECTB, IOHMMAas  CMBICI
TOKa3aTelIst MpEeeIIbHON
JIOTTYCTUMOW KOHIICHTPAITUH

IIK 2.1 - yMeHHe obecneunBaTh yrpaBlieHUEe IBHKEHHUEM; - chopMupoBaTh
ObecrieunBaTh - TIOHUMAaHUE W aHAIN3 PAOOTHI JKEIIE3HOIOPOKHOTO | TPEICTABIICHHS: O CBOWCTBAX
BBIITOJIHEHUE TpaHCIIoOpTa METAJJIOB, CIUIaBaX, BHIAX
yCIIOBUI o KOppO3HH, obnactu
OpraHu3ayu MIPUMEHEHUS

ABHUKCHU S HEMCTAJUNIMYCCKUX )41
TPaHCIIOPTA. KOMITIO3ULIMOHHBIX
MaTepuasos, BUJIAX u
CBOMCTBax TOILTNBA,
CMAa304YHBbIX n 3allIUTHBIX
Marepuanax, CBOMCTBax
HEOPraHUYECKUX u
OPraHWYEeCKUX  COEIUHEHUH,
MapKUpOBKE U  IEPEBO3KE
TPY30B 10 5KEJIE3HON JJOpore.

B pesynbrare ocBOCHHS MporpaMMBbl YI€OHOTO TIpeaMETa peaan3yeTcs MmporpaMma BOCIIMUTAHUS,
HarpaBJIeHHAs Ha (OPMUPOBAHUE CIEAYIONIUX JTNIYHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 2 TlposiBhsiomniA aKTUBHYIO TPAXAAHCKYIO MO3UIMIO, I€MOHCTPUPYIOIIUNA MPUBEPKEHHOCTh
MPUHLUIIAM YECTHOCTH, MOPSTOYHOCTH, OTKPBITOCTH, 3KOHOMMYECKH AKTUBHBI M YYacCTBYIOLIUN B
CTYJCHUYECKOM M TEePPUTOPUATHLHOM CaMOYIPABIEHWH, B TOM YHCJI€ HA YCJIOBUAX JOOPOBOJLYECTBA,
MPOTYKTUBHO B3aWMOJICHCTBYIONIUI U yUYaCTBYIOIIHMH B ICSITEIBHOCTH OOIIECTBEHHBIX OpraHU3aIINM.

JIP 4 IlposiBasroniuii 1 AEMOHCTPUPYIOIIMNA YBaXKEHHUE K JIFOJSAM TpyJa, OCO3HAIOIINI 1IEHHOCTh
cooctBeHHOoro Tpyaa. Crpemsimuiics K (QOPMUPOBAHHIO B CETEBOM cpele JIMYHOCTHO H
npoeccnoHaTbHOTO KOHCTPYKTUBHOTO «IIM(POBOTO CIEAAN.

JIP 16 Ilpuobperenune oOy4yarOImIMMHUCS COLMAIBHO 3HAYMMBIX 3HAHUH O TpaBWIIaX BEACHUS
HKOJIOTMYECKOro 00pa3a >KU3HU O HOpPMax M TPAAWIMIX TPYAOBOH JEATEIHHOCTH YEIIOBEKAa O HOPMax U
TpaIUIMIX TTOBEACHUS YeI0BEKa B MHOTOHALIMOHATIHLHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.

JIP 23 ITony4yeHne 00y4aromuMHUCs BO3MOKHOCTH CAMOPACKPBITHS U CAaMOPEAIN3aLIUsl JIUYHOCTH.

JIP. 30 OcymecTBifOmuUil MOUCK W HUCHOJb30BaHWE HWHPOPMALUHU, HEOOXOTUMON s
3¢ GEKTUBHOTO BBITOJHEHUS Pa3JIMYHbIX 3a7a4, IPO(ECCUOHATBHOIO U INYHOCTHOTO PA3BUTHS.




2 CTPYKTYPA M COJIEP)KAHUE YYEBHOI JUCHUILINHBI (TPEJMETA)

2.1 O0beM u BUABI YU4eOHOI padoThl

Bupa yueOHoii padoThl

O0BEéM B yacax

O0BéM 00pa3oBaTeIbHOM MPOrPpaMMbl Y4eOHOM U CIUTIIIHHbI

72
B TOM YHUCIJIE:
OcHOBHOe coep:KaHue 72
B TOM YHUCIIE:
JIEKIIUH, YPOKHU 34
MPAKTUYECKUE 3aHATUS 28
nabopaTOpPHBIE 3aHIATHS 10
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE
B T.4..
TEOpeTUIecKoe O0yueHue 34
MPAKTUIECCKHUE 3aHATHS 28
nabopaTOpHbIE 3aHATHUS 10
KOHTPOJIbHbIE PA00THI 2
B coomeemcmeuu ¢ yueOHbiM naanom no umozam I cemecmpa ammecmayus
npo6oOUMCcst 8 hopme KOHMPOLHOU pabOMmbl.
[Ipome:xyTounasi arrecramus (B popme auddepeHnpoBaHHOTO 3a4eTa) 2




2.2 TemaTn4yecKuii MJIAH U COIEPKAHHE

1 2 3 4
dDopMupyemble
HaumenoBanue KOMIETCHIHH
pa3IeI0B u Tem Conep:kanue y4e0OHOro MaTepuaJsa, NIPpaKTU4YeCKUe 1 JJadopaTopHbIe 3aHATHS, O6bem | (OK)IIK u
caMoCTosiTe/IbHAs padoTa 00y4aromuxcs 4acoB | JHYHOCTHBIE
pe3yJbTaThI
(JIP)
Pasznen 1.TeopeTnueckue 0CHOBbI XUMHH 8
Tema 1.1Ctpoenue 1.1.10cHOBHBIEC TOHATHUS U 3aKOHBI HEOPraHMUECKOU 1 001meit xumun. [lepuoanueckas cucreMa XMMHYECKIX OK 01 OK 02
aTOMOB. anemeHnToB /.M. MenneneeBa. CTpoeHue aromMa JIP 16,23,30
ITepuonnueckuit Coaeprxanue yueOHOro MaTepuaJa
3aKOH 1 CoBpeMeHHasIMOIETTLCTPOSHUAATOMA. CHUMBOTMYECKUIMSI3BIKX MU, XUMHUYECKUIIIIEMEHT. ONeKTpOHHAs
NepUOANYECKast KoHurypanus aroma. KinaccuukanusxuMuuecKux3IeMeHTOB(s-, p-, d-32eMeHThl). BaleHTHbIE 3IeKTPOHBIL
CHCTEMAa XMMUYECKUX | BajeHTHOCTh. JEKTPOHHASIIPUPOJAXUMUYECKONCBA3U. INEKTPOOTPUIATEILHOCTb. BHIIBI XMMHUYECKOUCBS3H
anemenTon .M. (KOBaJICHTHAsI, HOHHASI, METAJUTMIECKAs, BOJOPOIHAS) HCTIOCOOBIECOOPa30BAHUSL. b
Menpeneena [Tepuommueckas cucrema xumuueckux snnemeHToB J[. M. Menaeneesa. @usnueckuii cmbicn [leproanyeckoro 3akoHa
JI.. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWMCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX MMH IMPOCTHIX U
CIIO)KHBIX BEILIECTB B COOTBETCTBHU C TIOJNOKEHHEM XHMMHYecKoro snemeHta B Ilepmoamueckoii cucreme.
MupoBo33peHueckoe W HayuHoe 3HadeHue Ilepuommueckoro 3akona JI[J. MenneneeBa. Ilpornossr [I.M.
MenneneeBa. OTKpbITHE HOBBIX XUMHYECKHX JIEMEHTOB
1.1. 2IIpakTuyeckoe 3ansitue Nel PemieHue NpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33/ad MO TEME: OK 01 OK 02
"OCHOBHBIE KOJINUECTBEHHBIE 3aKOHBI M PACUEThI 110 YPaBHEHUSAM XUMUUYECKUX peakuui” K 2.1
IMpoduiabHbie U MpodeccHOHAIBLHO 3HAYUMBbIE JIEMEHThI COAEPKAHMS: XUMUYECKUE SBJICHUS B OCHOBE 2 HP'
TEXHOJIOTHYECKUX OMNEpALMil HA MPEANPUATHUAX KEIE3HOAOPOKHOIO TPAHCTIOPTA (HAIJIaBKa MPU PEMOHTHBIX 2.4.16.23.30
paboTax, HaHECEHHE JAKOKPACOYHBIX MOKPHITUH). T
1.1.3IIpakTuyeckoe 3ansitue Ne2 PelieHune NpakTHUKO-OPUEHTHMPOBAHHBIX PACUYETHBIX 3a4ad IO TEME:
[Tepuoauueckas cucrema xumudeckux 3neMeHToB J[.M. Menneneesa. CTpoeHue aroma OK 01 OK 02
IpoduiabHbie u MpodecCHOHATBHO 3HAYNMBbIE 3JIEMEHThI cojiepxkaHus. OCHOBHbIE XUMHUYECKHUE 3aKOHBI, ) K 2.1
TEOPUHU M YUEHHUs CIOCOOCTBYIOT OoJiee MOJTHOMY U OCO3HAHHOMY MOHHMMAaHHUIO XMMHUYECKHUX MPOLIECCOB IS JIP
(bopMHpOBaHUS HAYYHOTO MHPOBO33PEHHSI;KAaK OCHOBBI JIJIsl KOJMUYECTBEHHBIX PACUE€TOB U PELICHUS MHOTHE 2,4,16,23,30

PaCUYCTHBIC 3aga4YU IMPAKTUICCKOIr0 U TEXHOJOT'MYECKOI0 3HAUYCHU .




1 2 3 4
1.1.4IlpakTHyeckoe 3ansitue Ne3PenieHne SKCIIEpUMEHTAIBHBIX 3a7a4 110 TeMe: THUIbl XMMUYECKHUX CBSI3EH.
Turbl KPUCTATUTMYECKUX PEIIETOK OK 01 OK 02
IpoduabHbie M npodeccHOHAIBLHO 3HAYMMbIC 3JIEMEHTHI coAep:kaHus.Bemectsa ¢ aToMHOM U 2 JIP
METAUINYECKON KPUCTAIUIMYECKUMHU PEIIETKAMU KaK KOMIIOHEHTHI MOJYIPOBOAHUKOBBIX MAaTEpUAJIOB, 2,4,16,23,30
(hOTOPIEMEHTOB, TMOJIOB, HHTETPATBHBIX M DJICKTPUUECKUX CXEM.
Paznen 2. Xumunueckue peakuuu 10
Tema 2.1 Tuner | 2.1.1 Knaccudukanus 1 THITBI XAMAYECKUX PEAKIIMA HEOPTAaHUUECKUX COSIMHEHUN OK 01 OK 02
XUMUYECKUX PEaKLUN K 2.1
JIP 4,16,23,30
Conep:xxaHnue yueOHOro MaTepuasa
KrnaccupukanusauTunbIXxuMH4eCKUXpeakuiicyyacTHEMHEOPraH U YeCKX BEILIECTB.
CocraBneHrneypaBHEHUHPEAKIIMICOCTUHEHUS, PA3JIOKCHHsI, 3aMElIeHUsl, OOMEHa, BT.4. PEAKIUUTOPEHHS,
OKHCJICHUS-BOCCTAHOBJICHUSI. 2
Y paBHEHUSIOKUCIIEHHUSA-BOCCTAHOBIICHUsI. CTeneHbOKHUCIeHn. OKUCIUTEIbUBOCCTAHOBUTEND. COCTABICHUEN
ypaBHHMBaHHE OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIXPEAKIIMIMETOIOMAIEKTPOHHOT0O0aanca. OKHUCIUTENbHO-
BOCCTaHOBUTEJIbHBIEPEAKIMUBIPUPO/IE, TPOU3BOACTBEHHBIXIIPOLECCAXMKU3HEAEATEIbHOCTUOPIraHU3MOB.
2.1.2 IIpaktuyeckoe 3ansTue Ned PelieHue 5KCIEPUMEHTANBHBIX 3a7ad 1m0 Teme: "OKHUCIUTENIbHO-
BOCCTAHOBUTEbHBIE peakuu" OK 01 OK 02
IpopuabHbie W NpPodecCHOHATBHO 3HAYMMbIE 3JIEMEHTbI COAepP:KAHMSA.3HAUYCHUE OKUCIUTEIbHO- ’ K 2.1
BOCCTAHOBUTEJIBHBIX PEAKIUN B MPUPOJIE U HA MPEANPUATUSIX KEJIE3HOIOPOKHON 0Tpaciu. OKUCIUTENBHO — P 4.16 '23 30
BOCCTAaHOBUTEJIbHBIE MPOLIECCHl KaK OCHOBA MPOIIECCOB KOPPO3HHM METAJUIOB, pabOThl XMMHUYECKUX T
HMCTOYHHKOB TOKA U aKKyMYJISITOPOB U T.J.
Tema 2.2 2.2.1PactBopeHne kak GU3NKO-XUMHUYECKUIN TIPOIIeCC. OK 01 OK 04
DJIEKTPOJIUTHYECKAS IIK 2.1
JUCCOLIHALINSA U JIP 4,16,23,30
HOHHBIN 00MeH Conep:kanue y4yeOHOro MaTepuasa
Teopusanekrponutuueckoiinuccounanyy. oHbl. DIEKTPOIUTHI, HEIJIEKTPOIUTHI. PeakiununonHoro ooMeHa.
CocraBiieHnepeaKIIMHNOHHOT000MEHAYTEMCOCTABICHUIUXTTOTHBIXUCOKPAIIICHHBIX HOHHBIX ypaBHEHUH.
KucnoTHo-ocHOBHBIEpEAKIIMH. 3a1aHUSIHACOCTABICHUENOHHBIXPEAKLIUHI. 2
[IpakTHyeckoe HCIONIB30BAaHUE PEAKIMA HMOHHOrO OOMEHa W THUApPOJIM3a B TEXHOJOTHMUYECKHX Mpoleccax
KEJIEe3HOAOPOKHOro TpaHcnopra. [IoOHATHS: ranbBaHOCTETHs, TaJbBAaHOIUIACTHKA, WX MPAKTUYECKOE
3HAUEHUE B JKEJIE3HOIOPOKHOM XO03HCTBE.
2.2.2J1abopaTopHoe 3ansitue (padora) Nel"HccrmemoBanue CBOMCTB 3iekTposnToB. Omnpenenenne pH 2 OK 01 OK 04




1 2 3 4
cpelnbl pacTBOpoB. Teopus 31eKTPOJIUTUYECKON Jucconuau’ K 2.1
IIpodguabHbie 1 NpodeccCHOHATBHO 3HAYMMBbIE JIEMEHTbI CO/lepKaHUs. AKKYMYJIATOPHI: IPUHLMII HUX JIP 4,16,23,30
pabotsl, ux npumenenue B CLIb.
2.2.3J1a6opaTopHoe 3aHsiTue (padora)Ne2 "Peakiu noHHOTO 0OMeHa. ['maponus coneit" OK 01 OK 04
IIpopuniabHbie H  NpodecCHOHANBLHO  3HAYMMBIE  JJI€MEHThbl  coaepxkanus.llpumenenue Ha > K 2.1
KEJIE3HOJOPOKHOM TPAHCIIOPTE PEaKMi HOHHOTO OOMeHa Uil yMSTYeHHs BOJAbI (CHM)KEHHE KOHIIEHTPAIU )
wonoB Ca’' u Mg2+).FanonH3 Ha NPEINPUATHAX KEIE3HOJOPOKHOI0 TPAHCIIOPTA. /1P 4,16,23,30

Pa3nes 3. CtpoeHue BeliecTBa M CBONCTBA HEOPraHMYECKHX BeleCTB 14

Tema 3.1 | 3.1.1 OCHOBHBIE KJIaCChI CI0KHBIX HEOPTaHUYECKUX COCTUHEHHMI. OK 01 OK 02

Knaccudukanus, K 2.1

HOMEHKJIaTypa u JIP 4,16,23,30

CTPOEHHUE Coaeprxanue yueOHOro MaTepuaJa

HEOPraHUYECKUX [Ipenmerneoprannueckoiixumuu. KrnaccupukanusneopraHnueckuxpemecTs. [I[pocThiencinokHble BeecTna.

BELIECTB OCHOBHBIEKJIACCHICTIOKHBIXBEIIECTB  (OKCUABI,  TUAPOKCHIBI,  KHCIOTBI,  COJH).  B3aumocBsi3b
HEOpraHMYECKUXBEIIecTB.  ArperatHblecocTosiHUsIBelIecTBa.  KpucrammndyeckuenamopHbIEBEIECTBA. >
TunpIKpUCTANINYECKUXPEIIETOK (aTOMHasi, MOJIEKYJIspHAas, MOHHAs, MeTaJyinueckas). 3aBUCHMOCTb
(hM3UYIECKUXCBONCTBBEINECTBAOTTUIIAKPUCTAIITNICCKONPEIIICTKH. 3aBUCUMOCTbXUMHUYECKOM
aKTUBHOCTHBEIIECTBOTBUAAXUMUYECKONCBI3UUTHIIAKPUCTATIINYECKOUPEIIETKH. [Tpuuunsbl
MHOT'000Pa3UsBEIICCTB
3.1.2IlpakTuyeckoe 3ansaTue NeSPernieHue SKCIepUMEHTAIBHBIX 3adad mo Teme: YucTeie BelecTtBa M OK 01 OK 02
cMecH. JlucnepcHbIE CUCTEMBI. ) K 2.1
IIpodguabHbie 1 NpodecCHOHAIBLHO 3HAYUMBbIE 3JIEeMEHTHI cojep:kaHusA.CTEeKIOIIaCTUK KaK OCHOBA JUIsS P 4.16 '23 30
n3roroBneHus aeraiei CLb. T

Tema 3.2 ®wusuko- | 3.2.1 Meramnsl. [lonoxenue B I[ICXD J[.U. MenneneeBa, ocoOeHHOCTH cTpoeHHs. Koppo3usi MeTalioB. OK 01 OK 02

XMMHYECKHUE CBOMCTBA | MeTOIbI 3allIMThl KOHCTPYKIMI TOABUKHOTO COCTaBa K 2.1

HEOPraHUYECKUX JIP 4,16,23,30

BEIIECTB Coaepixanue yueOHOIro MaTepuaJa
Mertaisl. Oo0umepu3nuecKueNX UMY ECKUECBONCTBAMETAIIIOB. CriocoObImnomydeHusl. 3HaueHue ’
METaJIJIOBUHEMETAJUIOBBIIPUPOICHKU3HEIEATETbHOCTUUEIOBEKAUOPTaHU3MOB. Koppo3usimeranos:

BUBIKOPPO3HH, CTIOCOOBI3AIUTHIMETAIUIOBOTKOPPO3HH

3.2.2 [IpakTnyeckoe 3ansiTue Ne6 PernieHue skciepuMeHTaIbHBIX 3a7a4 1o Teme: "MeTtamibr" OK 01 OK 02
IIpodunibHbie U NpodecCHOHAIBHO 3HAYMMBIE JJIEMEHThI COAepP:KaAHMA.[[JI JTUHUN CBSA3U U YCTPOUCTB 2 K 2.1
CUTHaJIM3aIuu, reHTpaym3anuu u 6;10kupoBku (CL{B) HeoOXoauMe! cTaeatoMUHEBBIE TTPOBOAA. MeTHBIN 1 JIP 4,16,23,30
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JATYHHBIM IIPOKAaT MCIOJb3YETCSl IMPU W3rOTOBIEHUM U peMoHTe aetaneil CLIb, paznuuHoil anmaparypbl
KEJIE3HOAOPOKHON aBTOMATUKH U CBSI3H.
3.2.3. Hemeramsl. [Tonoxenue B IICXD JI.1. MenneneeBa, 0COOEHHOCTH CTPOCHHUS OK 01 OK 02
IIK 2.1
JIP 4,16,23,30
Conep:kanue y4yeOHOro MaTepuasa
Hemetamnel. O0muedu3ndaecKuenXxuMUIeCKHECBONCTBAHEMETAIIIOB. T MITMYHBIECBOICTBaHEMeTaIOB V- )
VlIrpynmn. KnaccudpukanusuHOMEHKIATYpacoeAMHCHUTHEMETAIIOB. [I[puMeHeHNe BaXKHEUITUX HEMETAIIOB
U MX COEJIMHEHUH B XKeJe3HOIOPOKHOM X03s1iicTBe KpyroBopoThIONOTreHHBIX 3JIEMEHTOBBIIPHPO/IE
3.2.4 lIpakTuyeckoe 3ausaTue Ne7 Pemenue skcriepuMeHTaIbHBIX 3a7a4 1o Teme: "Hemeramibr"
IIpodunibHbie U nNpodecCHOHAIBHO 3HAYMMBIE JJIEMEHThI CoAep:KaHusA.VIHepTHBIE ra3bl UCIOIb3YIOT B
CHUCTEMax CHUTHAJIM3AINH, [CHTPAINU3AIMN U OJOKUPOBKH JIJISl 3aIOJHEHUS AJICKTPOBAKYYMHBIX MPHOOPOB. OK 01 OK 02
CeneH — OCHOBa JUIsl M3TOTOBJIEHUS BBITIPAMUTENEH U (HOTOdIeMEeHTOB. KpeMHUN — 3JIEMEHT WHTErpabHbBIX 2 IIK 2.1
MHUKPOCXEM CHCTEM YIIpaBJIEHHUs IBIKEHHEM Tmoe3noB. KapOua KpeMHHUS KaKk KOMIIOHEHT BapUCTOPOB, JIP 4,16,23,30
MIPUMEHSAEMBIX B YCTPOMCTBAaX aBTOMATHYECKOTO PEryJIUPOBAHUS CTPENIOK IKEJIE3HOAOPOKHBIX IyTEH H
1IEpEE3/10B.
Tema 3.3 | 3.3.1'eneTnyeckas CBsI3b HEOPraHUUECKUX COSTUHEHUN OK 01 OK 02
WNnentudukarnus Hrorosasi koHTpobHas padora Nel IIK 2.1
HEOPraHUYECKUX JIP 4,16,23,30
COEIMHEHUI Coaep:xanue yueOHOro MaTepuasia
XHWMHUYECKNECBONCTBAOCHOBHBIXKJIACCOBHEOPTraHUUYECKUXBEIIECTB  (OKCHAOB,  THAPOKCHUIOB,  KHUCJOT,
coJIeHuIp.). 3aKOHOMEPHOCTUBU3MEHEHUHCBOMUCTBIIPOCTHIXBEIIECTB, BOJIOPOAHBIXCOEAMHEHUH, 2
BBICHITUXOKCUAOBUTUIPOKCHUIOB. WnenTudukanussHeopraHnyeCKMXBEIIeCTBCUCTIONb30BaHUEMUX (PU3UKO-
XUMHUYECKUXCBOUCTB,XapaKTEPHBIXKAaU€CTBEHHBIXPEAKLIUM
Hmoz 1 cemecmpa: MakcuManbHas yuyeOHasi Harpy3ka (Bcero) 32
OO0s3arenbHas ayquTopHas yueOHast Harpyska (BCero) 32
NpaKTHYCCKUEC 3aHATUS 14
nabopaTopHbie 3aHATHS (PaOOTHI) 4
KOHTpOJIbHAs paboTa 2
Pa3nea 4. CtpoeHue M CBOHCTBA OPraHNYeCKUX COeIMHEHN I 32
Tema 4.1 | 4.1.11TonsiTHe 006 OPraHMYECKHUX BEIIECTBAX, UX MPUMEHEHHE HA JKEJIE3HOU JJOpOTe. OK 01 OK 02
Knaccudukanus, K 2.1
CTPOCHHE n JIP 4,16,23,30
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HOMEHKJIAaTypa Coaeprxanue yueOHOro MaTepuaJa
OpraHN4YeCKHUX [TosiBneHrenpa3BUTUEOPTaHNYECKOMXMMUMKAKHAYKH. [IpenmeTopraHMYeCKONXUMU.
BELIECTB MecTon3HaueHMeOpraHn4eCKONX UMUMBCUCTEMEECTECTBEHHBIXHAYK. XUMUYECKOE CTPOCHHE Kak IOPSAIOK
COCMHEHHUS] aTOMOB MOJIEKYJ€ COTJIacCHO MX BaJEHTHOCTH. [IprMeHeHHe OpraHWYecKuX BEILIECTB Ha
YKEJIE3HOM 10pore
4.1.2Teopust A.M. byrneposa. Knaccudukanmsi opraHn4ecKux BEIIECTB. OK 01 OK 02
K 2.1
JIP 4,16,23,30
Coaep:xaHue yueOHOIro MaTepuaJia
[TonoXeHUATEOpUMXUMUYECKOTOCTPOCHUAOpraHnYeCKuXxcoeAMHEeHNMA.M. bytnepoBa. VYriepoaHbllickeneTr
OpPraHUYEeCcKOM  MOJIeKYNlbl 3aBHCUMOCTh  CBOICTB  BEILECTB OT XHMMHYECKOTO CTPOEHHS  MOJIEKYII.
Nzomepusimmzomepol. [ loasTHEO) YHKITMOHATTBHOUTPYIITIE. Pamukan.
[TpunHimnbIKIaccupUKaIMOPraHUYeCKUX COeTMHEHUIA.
MesxayHapoiHasTHOMEHKIIATYpauIIPHHIIUITBIHOMEHKIIATYphIOpraHMueCKUX COSTMHEHUN
Tema 4.2 CsoiictBa | 4.2.1 AnkaHbl: COCTaB, CTPOEHUE, TOMOJIOTMUYECKUN Ps. OK 01 OK 02
OpraHNYeCKHUX IIK 2.1
COCIMHEHUI JIP 4,16,23,30
Conep:kanue y4yeOHOro MaTepuasa
[IpenensHBICYTIEBOAOPOABI (aKaHBIMIUKIOANKAHbI). (OcoOeHHOCTH KiacCu(UKAMd U HOMEHKIIATYPHI,
nu3oMepus, ¢buznueckue CBOMCTBA, XUMHYECKHE CBOMCTBA, CrocoObl MOJTyYEHUS.
['opennemMeTaHaKaKOIMHU30CHOBHBIX HCTOYHHUKOB TeIJIa B IPOMBIIIEHHOCTH U ObITY. CBOHCTBA MPUPOIHBIX
YTJIE€BOIOPOOB, HAX0XACHNE B IPUPOJIE U PUMEHEHUE aJIKAHOB.
4.2.2 Ilpaktnuyeckoe 3ansaTHe Ne8 Pemenue skcnepuMeHTanIbHBIX 3a1ady 1o TeMme: "CpaBHUTEIbHAs
XapaKkTepUCTUKA METaHa U dTaHa" OK 01 OK 02
IIpopuabHble W NPO(ecCHOHAJBLHO 3HAYHMMBbIE JJIeMEHThbl coaep:kaHus.)KuaKue yrieBoJ0opOabl K 2.1
(OeH3uHBI, KEpOCHHBI, COJISIPOBBIE Maciia, Ma3yT) - B KadecTBE TOPIOYEr0 B JBUTATENSX BHYTPEHHETO P 4.16 '23 30
CTOpaHMsI MOJABMYKHOTO COCTaBa JKEJIE3HOIOPOKHOTO TpaHcHopTa. TBepable yriaeBoAopois! (mapaduHbl) — T
KOMIIOHEHTHI KUJKUX CMa30K, UCIIOIb3YEMbIX JUIsl CMa3Ku aeTaneil u y3inos CLIb.
4.2.3 Ankensl, ankagauensl. CocTaB B 0COOEHHOCTH CTPOSHUS OK 01 OK 02
IK 2.1
JIP 4,16,23,30

Conep:kanue y4eOHOro MaTepuasia
HenpenenbHble (aJIKeHbl, aIKUHBIMANIKaAUEHbI). OcOOSHHOCTH KJIACCH(HUKAIIMY U HOMEHKJIATYPbl, H30Mepus,
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¢buznueckue CBOICTBa, XUMUYECKHE CBOMCTBA, CHOCOOBI MOJIyYEHHUSI.
I'opennealieTnieHaKaKUCTOUHUKBBICOKOTEMIIEPATYPHOT OIIAMEHU JUTSICBAPKUMPE3KUMETAIIIIOB.

[IpakTHueckoe NIPUMEHEHNE AIKEHOB U AJIKaJMEHOB B JKEJIE3HOJOPOXKHOM XO35IICTBE
4.2.4 IlpakTuyeckoe 3aHaTHe Ne9PemieHne sKcriepuMEHTANBHBIX 3a1a4 1o teme: "[lonydyeHue stuneHa u
W3y4YE€HHUE €ro CBOMCTB"
IIpopuniabHbie U NPodecCHOHATBHO 3HAYUMbIE JJIEMEHTHI coaepxkaHud. [IpuMmeneHus mnoauMepoB Ha OK 01 OK 02
NPEINPUATHAX KETEC3HOAOPOKHOTO TPAHCHIOPTAMIA AJIEKTPOU3OIALMHU, [ [pOAYKTH MOTMMEpPU3alUA OKCHUIA IIK 2.1
ATWJICHA — OJMOKCHJ (KOMIOHEHT SMOKCHIHON CMOJBI) MPHUMEHSETCS IS 3aJUBKH TpPaHCHOPMATOPOB, JIP 4,16,23,30
KOHTYPHBIX KaTYIIEK U JApoccesieil, KOTopble O0ECHeunBalOT yCTOMUMBOCTH almaparypbl K yAapaM H
AIIEKTPOU30JIALIUN
4.2.5 Tlpaktuueckoe 3ansaTue Nel( PemieHue sKCnepuMEHTalIbHBIX 3ajad Mo Teme: "ALETHIEH U €ro OK 01 OK 02
romMoJnoru" (AJIKUHBI) K 2.1
IpopuabHbie W NPoecCHOHANBHO 3HAYMMbIE 3JIEMEHThI colepxkaHus.llpumeHennenonumepsl Ha P 4.16 '23 30
OCHOBE MPOM3BOHBIX AIKWHOB B KAYECTBE M30JISIINH 3aIIUTHBIX 000JI09eK KaOETbHBIX U3/ U IIPOBOJIOB. T
4.2.6 Apenbl. CocTaB, CTpo€HUE, ITOTYyUYECHHE OK 01 OK 02
K 2.1

JIP 4,16,23,30
Conep:kanue y4yeOHOro MaTepuasa
OcobeHHOCTH KITacCU(pUKAIMM ¥ HOMEHKIIATYpbI, H30Mepus, (u3ndeckue CBOWCTBA, XMMUYECKHE CBOWCTBA,
CIIOCOOBI MOJTYyYCHHUS.
4.2.7 llpakTnueckoe 3ansitue Nell Pemienue skcnepuMeHTanbHBIX 3afad 1o Teme: "CpaBHUTEIbHAs
XapakTepUCTUKa COUPTOB"
IIpodpuabHbie U MpodecCHOHATBHO 3HAYUMBbIE 3JIeMEHThI coAepkaHusA.OJHOATOMHBIE CIMPTHI — Kak OK 01 OK 02
OCHOBA JIAKOKPACOYHBIX MaTepPHAIOB HAXOSAIIUX CBOE MPUMEHEHHE B KEJIE3HOIOPOKHOM X035HCTBE (Kpacka IIK 2.1
s okpbITHs yctpoiictB CLIbB; mactudukaropsl, npuMeHseMbIe B CBETO-, TEPMO-, MOPO30-, BIArOCTORKHUX JIP 4,16,23,30
netamsix CHBb w t1.1.). IlpakTudeckoe 3HAY€HHE apOMAaTUYECKUX CIHPTOB M HMX TPOU3BOJIHBIX B
JKEJIE3HOAOPOKHOM XO35UCTBE.
4.2.8 Anpneruasl. Kapoonossie kucinotel. CocTaB, CTpoeHHE, KilacCuDUKAIUS OK 01 OK 02

K 2.1
JIP 4,16,23,30

Coaep:xxaHue yueOHOro MaTepuaJia
Oco0eHHOCTH KITacCU(pUKAIIMA ¥ HOMEHKIIATYPbI, H30Mepusi, (Pu3ndecKkre CBOWCTBA, XMMUYECKHE CBOWCTBA,
crocoObl monydeHus. Mpljla Kak COJNHM BBICIIMX KapOOHOBBIX KHCJIOT, WX Moromiee aeiictBue. CIOXKHBIC
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5(HpBI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIIOT.
4.2.9 JIabopaTopHoe 3aHsiTue (padoTa)Ne3"CpoiicTBa aJIbIETUIOB  KAPOOHOBBIX KUCIIOT"
IIpoduabHbie U NPpodecCHOHAIBHO 3HAYUMBIE 3JIeMEHTHI coAep:KaHuA. AHWINHO-()OPMAIIbJCTUAHbBIE — OK 01 OK 02
KOMITOHEHT 3JIEKTPOU30JIALIMOHHBIX JJAKOB, HEOOXOAUMBIX B 3JIEKTPOTEXHUYECKOH amnmnaparype. MypaBbUHBIM OK 04
aJbJIeTH] KaK KOMIIOHEHT OaKeJIMTOBOIO JIaKa, SBIAIONUMCS AHTHKOPPO3MOHHBIM MOKPBITHEM  JUIS K 2.1
yctpoiictB CLIb. TekcToauT kKak OCHOBa JJIsI M3TOTOBJIEHHUS SJIEKTPOU30JSATOpOB. [IpriMeHeHune aneroHa B P 4.16 '23 30
KEJIE3HOJOPOKHOM Xo3siicTBe.llpuMeHeHe 11aBesieBON KUCIOTHI A1 OYMCTKH METAJJIOB OT PyKaBUMHBI U T
HaKHUIIU.
4.2.10 IIpakTuyeckoe 3ansiTue Nel2 PemieHne skcrnepuMEHTaIbHBIX 3a7ad 1mo teme: "CioxHble 3(upbl.
Kupsl. [Touarue o CMC" OK 01 OK 02
IIpoduniabHbie U NPodecCHOHANBHO 3HAYMMBIEC YJIEMEHTHI COJAep:KaHUsdA. byTuianerar Kak KOMIIOHEHT K 2.1
neHTaTaleBpIX dMalield, MCHOJb3yeMbIX sl OKpacku ycTporcTB CLIB; 31meKTpon30isSIMOHHBIX JIAKOB, P 4.16 '23 30
IIpUMEHsSIEMbIX Ipu peMoHTe ycrpoiicTB CIIb. Mp1d BBICHIMX JKMPHBIX KHUCJIOT KakK 3aryCTUTENU B T
MJIACTUYECKUX CMa3KaX, MPUMEHSAEMBIX B pa3IMYHBIX MeXaHU3Max i cma3ku yctpoiictB CIIb u ap.
4.2.11 AMuHBI. AHWINH OK 01 OK 02
[K 2.1
JIP 4,16,23,30
Conep:kanue y4yeOHOro MaTepuasia
OcobeHHOCTH KITacCU(pUKAIMM ¥ HOMEHKIIATYpbI, H30Mepus, (pu3ndeckue CBOWCTBA, XMMUYECKHE CBOWCTBA,
CIIOCOOBI MOJTYyYCHHUS.
4.2.12 JIabopatopHoe 3ansitue (padora)Ne4" Amunokucnotsl. benku. PacnioznaBanue BookoH" OK 01 OK 02
IIpopunibHbie U NPO(pecCHOHAIBLHO 3HAYMMBIE YJIEMEHTBI coaep:kaHus. [Ipumenenue kiesd Ha OCHOBE OK 04
nojauaMuaa s ckiaenBanus ycrpoicts CLb. 1K 2.1
JIP 4,16,23,30
Tema 4.3 | 4.3.1 J1aGopaTopHoe 3ansitue (padora)NeS"CpoiicTBa yrieBoaos" OK 01 OK 02
Wnentudukanus IIpodunabHbie U NMpoecCHOHAIBLHO 3HAYMMBbIE 3JIEMEHThI coAep:KaHusA. DDUPBHl MACISIHON KHUCIOTHI, OK 04
OpraHUYECKUX o0pa3oBaHHbIE MACISHOKUCIBIM OpOKEHHEM TIJIIOKO3bl, MUCHOJB3YIOTCS KaK IUIACTU(GHUKATOPHI JIAKOB MAJIs IIK 2.1
BEILECTB, ux | ycrpoucts u npubopos CLIb. JIP 4,16,23,30
3Ha4YCHUE U | 4.3.2 Posib XUMUU B 00ECTICYCHUH IKOJIOTHUECKOM, SHEPTETUUECKON U MUIIEBON 0€30TaCHOCTH OK 01 OK 02
IIPUMEHEHHE B K 2.1
OBITOBOM n JIP 4,16,23,30
IPOU3BOJCTBCHHOM Copep:xkaHue y4eGHOro MaTepuaja
ACATECIbHOCTH PonboprannyeckoOMXuMHUUBPEILICHUUITPOOIEMIHEPreTHUECKONOEe30MacHOCTH, Bpa3BUTUUMEIUINHBI,
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4esloBeKa CO3/1aHUU HOBBIXMaTEPUAJIOB, HOBBIXUCTOYHUKOBIHEPT U
(ayIbTepHATHBHBIEUCTOYHUKUIHEPTHH ). OTaCHOCTHBO3ACHCTBUSHAKUBBIEOPTaHU3MBIOPTaHUYECKUX BEIIIECTBO
TIENBHBIXKIACCOB (YTIIEBOAOPOBI, CIUPTHI, (EHOIBI, XJIOPOPTaHUYECKHETIPOU3BOIHEIC, aMbIACTUIABIUID.),
CMBICJI TOKa3aTeJSIIPE1eTbHOAOMYCTUMONKOHLIEHTPAIlUU
Paszpen 5. Kunernuyeckue M TepMOXMMHUYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUA XMMHUYECKHUX peaKiuui 2
Tema 5.1 Ckopocts | 5.1.1 IlpakTnueckoe 3ansatue Nel3 Peimienue npakTHKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3aJa4 IO TEME: 2
XUMHUYECKHUX "CKOpOCTh XUMUYECKUX peaKLii. XUMu4yeckoe paBHOBecHe" OK 01 OK 02
peaKkuid. IlpopuiabHbie W mnpodecCHOHATBHO 3HAYHMMbIE JJIeMeHThbI cojep:kaHusi. bydepHpie pacTtBophl B IIK 2.1
XHUMHUYECKOe TEXHOJIOTHYECKUX Tpoleccax (P 3JIEKTPOXUMHUUYECKOM HAHECEHUH 3aUIUTHBIX MOKPBITUNA, B TPOU3BOACTBE JIP 4,16,23,30
paBHOBECHE Kpacuresen)
Pasznes 6.PacTBOpbI 2
Tema 6.1 Ilonsarue o | 6.1.1 IlpakTnueckoe 3ansaTHe Nel4 PernieHue NpakTHMKO-OPUEHTUPOBAHHBIX PAaCUYETHBIX 3a7ad MO TEME: 2 OK 01 OK 02
pacTBopax "PacTBOpHI, HCTIOIB3yEeMbIE B OBITOBOM M IPOU3BOJACTBEHHOM NESITEILHOCTH YeJioBeKa" IIK 2.1
JIP 4,16,23,30
Pasznes 7. Xumus B ObITY M IPOM3BOJICTBEHHOM NeSITEJIbHOCTH YeJIOBEKA 4
Tema 7.1 Xumusa B | 7.1.1 Hoselilme 10CTHXKEHUS XMMHUECKON HAYKH U XUMHUYECKON TEXHOJIOTUU OK 01 OK 02
OBITY " OK 07
MPOU3BOACTBEHHOMN K 2.1
JIeSITEIIbHOCTH JIP 4,16,23,30
YeJIoBEKa Coaeprxanue yueOHOro MaTepuaJa 2
Hogelimme nocTHkeHUAX UMUYECKOMHAYKUMXUMUYECKONTEXHOJIOT HH. PonbxumunBoGecnieueHnn
AKOJIOTHYECKOH, SHEPreTUIECKONUTHMIIIEBOMOE30MacCHOCTH, Pa3BUTUHMETUIIMHBI. [TpaBunanouckau
aHaITN3aXUMHUYECKONNH(BOPMAIIMUN3PA3TMYHBIX UICTOYHUKOB (Hay4Hasy4ueOHO-HayYHasUIUTEpaTypa,
cpencTBamaccoBorHbopmanyu, ceTb HTEPHET)
7.1.2 TlpoMexxyTouHasiaTTecTANUANIOAUCHUILTHE. /[ epeHIIMPOBAHHBIH 3a4eT 2 OK 01 OK 02
OK 07
K 2.1
JIP 4,16,23,30
Hmoz Il cemecmpa: MakxcumanbsHas yaeOHas Harpyska (BCero) 40
OO0s3arenbHast ayquTopHas yaeOHast Harpyska (BCero) 40
MPaKTUYECKHUE 3aHATUS 18
nabopaTopHbIe 3aHATHS (paboThI) 6

Qg epeHIIMPOBaHHBIN 3a4eT
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Hroro: MakcumanbHas yueOHast Harpyska (Bcero) 72
OO0s3arenbHast ayquTopHas yaeOHast Harpyska (BCero) 72
MIPaKTUYECKHUE 3aHATUSA 28

nmabopaTopHbIe 3aHATHS (paboThI) 10

KOHTpOJIbHAs paboTa 2

Hmoecosas ammecmayus 6 ¢popme nuddhepeHIIupoBaHHOTO 3aUeTa




3. YCJIOBUS PEAJIM3ALIMA TPOTPAMMBI YYEBHOM JUCIHATLIMHBI
(IIPEAMETA)

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEePUAJIbHO-TEXHUYECKOMY 00ecredeHnIo

VYyeOHast qucruruimHa (IpeaMeT) peanu3yercs B yueOHoM kaOuHeTe: JlabopaTopust XuMuu
1 OMOIOTHH

Obopyodosanue yuebHo20 KabuHema:

1. TTocagounble MeCTa MO KOIMYECTBY 00 yUAIOIIIUXCSI.
2. Pabouee MecTo mpemnogaBaTers.

3. Meroaunueckue MaTepuabl O JUCIUILIAHE
Texnuueckue cpedcmea 00yueHus::

- KOMIIBIOTEP

Ayouosuszyanvuvie cpedcmea 00yenus

3.2. UupopmaunonHoe odecnevyeHne peaau3amum NporpamMmmbl

IlepeyeHb pexkoMeHAyeMbIX Y4YeOHbIX H3JAaHHUH, JAONOJHHUTEJNbHON JIMTEPATYPHI
NuTepHeT-pecypcoB, 6a3bl JTaHHBIX 0M0JIMOTEYHOT0 GoHaA:

3.2.1.0cHOBHBbIEC HCTOYHUKH:
1. AundpunorenoBa M.B. Xumusi: yd4eOHHUK M TPAaKTUKYM Ui CPEAHEr0 MPOQecCHOHATHHOTO
obpazoBanus / U.B. AudpunorenoBa, A.B. babkos, B.A. IlonkoB.- 2-¢ u3f., WCOp. U JOMI. —
Mocksa: U3natensctBo FOpaiit, 2022. — 291 c.

3.2.2.J/lonoIHUTEIbHbIE HCTOYHUKH:
1. I'ycera, E.B. Xumus nnsa CIIO.: yue6.-meton. mocooue / M.P. 3uranmmna, JI.1. Kynukosa;

Kazan. Hau. uccnen. texnon. yu-1; E.B. I'yceBa .— Kazanp : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL: https://e.lanbook.com/book/196096
(mata obpamenus: 31.03.2023) / - Pexxum goctyma: sl aBTOPH3. MOIh30BaTENCH.

2. YepnunkoBa H.FO. Xumus B goctymHOM H3NOKeHHH: ydeOHoe mocooue miusa crmo / H.IO.
YepHukona.- 2-¢ us., crep.- Cankr-Ilerepoypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-9500-
9.- Tekct: onektpoHHbld // JlaHb: 2JeKTpoHO-OMOMMOTeuHass cucrema. - URL:
https://e.lanbook.com/book/195532 (mata oOpamenus: 31.03.2023)/ - Pexxum pocrtyma: ans
aBTOPH3. MOJIb30BATEIICH.

3.2.3 UnTepHeT — pecypcehl:

1. HayuHo-monynsipHbIii TPOEKT «IJIEMEHTHI OONbIION Hayku « (pu3uKa, XUMHs, MaTeMaTHKa,
acTpOHOMHS, HayKa O JKHM3HH, Hayka o 3emie). HoBocTH Haykw, KHWTH, Hay9HO-TIOMYJISPHBIC

CTaThH, JEKIUH, SHIMKIONeAUH. https://postnauka.ru/themes/chemistry - gekuu Mo XMMHH Ha

camite [ToctHayka. https://gotourl.ru/4780 (https://elementy/ru/) Pexum goctymna: cBOOOIHBIN.



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

2. CalT Hay4YHO-TIONMYJISIPHOTO >KypHala «XuMHS W 3u3Hb». https://gotourl.ru/4785Pexum
JIOCTYTIa: CBOOOTHBIH.

3. Calltr o0 XuUMHUU: KIACCUYECKHE YYEOHHKH, CIPABOYHHUKH, ODHIMKIONEAUU, IOUCK
OpPraHMYECKUX U HEOPraHMYECKHUX DPEaKLMH, COCTaBICHHE ypaBHEHMH peakiuil. https://www.
xumuk.ru/ Pesxum mocTyma: cBOOO HBIN.

4.Ilnarpopma Zoom Jj1si IPOBEACHUS OHJIAMH-3aHATHN W BHIICO-KOH(MEPEHIUN. [DIEeKTPOHHBIHA

pecypc]. Pexxum nocryna: https://zoom.us/.

5. DmnektpoHHas HWH(POPMAIMOHHO-OOpa3oBarenbHas cpega Ha 1wiarhopme Moodle.

[DnexTponHbIi pecypc]. Pexxum moctyma: https://moodle.ospu.su/

3.3 IIporpamma oOecneyeHa HeOOXOAUMBIM KOMILJIEKTOM JIMIEH3HOHHOIO
NMPOrpaMMHOI0 odecredeHust


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

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHOWJINCUMILIMHEI (ITPEJIMETA)

KouTponr u omeHka pe3yinbTaToB OCBOEHHUS 0OIIe00pa30BaTeIbHON TUCIUILINHBI
pacKkpbIBalOTCA Yepe3 AUCHUILTMHAPHBIE Pe3yabTaThl, HaNpaBieHHbIE Ha (OPMUPOBAHHUE OOIINX

KOMITETEHIIHIA TI0 Pa3/ieliaM ¥ TeMaM COJIepKaHMs yIeOHOTO MaTepuania.
[Ipomexxyrounas arrecramus B popme auddhepeHIIMpoBaHHOTO 3a4eTa.

O0mue komnerennun (OK), Paznen/Tema Tun oneHoOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepOonpUsTHI
OK.01 P1: Tema 1.1 - YCTHBIN ompoc;
P2: Tema 2.1, Tema 2.2 - 3amaud Ha COCTaBJICHHUE
IK 2.1 P3: Tema 3.1 XUMUYECKHX (HOpMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3amannuss Ha MCIOIb30BaHUSA
JP 2,4,16,23,30 4.3 XHUMUYECKOM CHMBOJIMKH U
P5: Tema 5.1 Ha3BaHUW  COEAMHEHUH 1O
P6: Tema 6.1 HOMEHKJIAType
P7: Tema 7.1 MEKTYHapOJHOTO COr03a
TEOPETUYECKON 1 MPUKIIATHON
XUMUM U TPUBHAIBHBIX
Ha3BaHMM JUISI COCTaBJICHUS
XUMHYECKUX (HOpMYT;
- 3acnymmuBaHue COOOIIEHUH
Y OIIEHKA WX MOJITOTOBKU;
- PesynpTaT  BBINONHEHUS
BHEAYTUTOPHBIX
CaMOCTOSITEJIBHBIX PaboT;
- PesynpTaT  BBIMONTHEHHS
MPaKTUYECKON pabOTHI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHus;
- Ilombop, aHamuz w
npeoOpa3oBaHue yaeOHOU
uHpopManuu
OK.02 P1: Tema 1.1 - YCTHBIN onpoc
P2: Tema 2.1 - 3acnymuBaHue COOOIIeHUH
IIK 2.1 P3: Tema 3.1, Tema 3.2, Tema | u olleHKa UX TOATOTOBKH;
33 - 3ajaHusg Ha MCHOJIb30BaHUS
JIP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUYECKO CUMBOJIUKH U
4.3 Ha3BaHUW COEAMHEHUH 1O
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEXIYHAPOAHOTO coro3a
P7: Tema 7.1 TEOPETUYECKON 1 MPUKIIATHON
XUMUM U TPUBHAIBHBIX

Ha3BaHU IS COCTaBJICHUS
XUMHYECKUX (HOpMYIT;

- Pesymprar  BBITIONHEHUS
BHEAYAUTOPHBIX
CaMOCTOSITEIIbHBIX PaboT

- PesynpTaT  BBINONHEHUS




NPaKTUYECKON pabOThI;
-[IpakTHKO-OpHUEHTHPOBAHHBIE
3aJ1aHus;

- [Tox6op,
npeoOpa3oBaHue
nHpopmarun

aHamu3  ©
yueOHOU

OK.04
IIK 2.1

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN onpoc

- 3acnymmuBaHue COOOIIECHUM
U OLICHKA WX MOJTO0TOBKH;

- 3afgaHusl HAa MCIIOJIb30BAHUS
XAMHYECKOM CHUMBOJMKH U
Ha3sBaHUM COEOUHEHUU IIO
HOMEHKJIaType
MEXTyHapOJIHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMUM U TPUBHAIBHBIX
HA3BaHWKA JUJISI COCTaBIICHUS
XUMUYECKHX (HOpMYIT;

- PesynpTaT  BBIMONTHEHHS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- PesynpraT  BBINONHEHUS
NPaKTUYECKON pabOThI;

- PesynpTaT  BBINONHEHUS
n1abopaTopHOit paboTHI;
-IIpakTHKO-OpUEHTHPOBAaHHbBIE
3a/1aHus;

- [Ton6op,
npeoOpa3oBaHue
nHpopmarun

aHau3  ©
yueOHOU

OK.07

IIK 2.1

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJJaHus;

- Tlonbop,
npeoOpa3oBaHue
uHpOpMaInH;

aHAIM3 |
yaeOHOI

S HEPEYEHB UCIIOJIB3YEMBIX METOJOB OBYUYEHU S

5.1 TlaccuBHBIE: OIPOC, PENMPOAYKTUBHBIC YIPAXKHEHUS 110 3aKPEIUVICHHIO W OTpabOTKe

M3Y4YEHHOT'0 MaTepuaa

5.2 AKTUBHBIE M HMHTEPAKTUBHBIC: HBPUCTHUECKUE Oecelbl, TUCKYCCHUHU, KPYIJIBIA CTOJI,

MMpEe3CHTalMd, BUKTOpPHUHA, KBECCT.
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