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1 MACHOPT PABOYEM IMPOT'PAMMBI YYEFHOU JUCIHUATLIAHBI
OV /. 12 XUMUAA

1.1 ObaacTenpumeHeHnsipadoyeii NpPOrpaMmbl

Pabouas nporpamma yuyeOHOM AUCHUIUIUHBI ABISAETCSA YaCThIO IPOTrPAMMBI CPEHEro (IIOJIHOIO)
obmero obpaszoBanus no crneuuanbHoctu CIIO 23.02.01 Opranusanus nepeBO30K HyIpaBiIeHHE Ha
TpaHcmopte (110 BUIaM).

[Tpu peanusauuu pabodell MPOrpaMMbl MOTYT HCIIOJIb30BaThCsl pa3inyHble 00pa30BaTEIIbHBIC
TEXHOJIOTUH, B TOM YHCJIe AUCTAaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTHH, JJIEKTPOHHOE 00yUYEHHE.

Pabouas mporpamma yueOHON AUCHHUILIMHBI MOXKET OBITh MCIOJB30BaHA B MPOQECCHOHATBHOM
MOATOTOBKE, TEPENOArOTOBKE M TOBBINICHHH KBanukanuu padoumx 1o mnpodeccusm: 17244
[Ipuemocaaruuk rpy3a u 6araxa; 18726 CocraBUTENb OE3/10B.

1.2 Mecro y4eOHoii qucuunauHbl B cTpykType OIIOII-IIIICC3:

OO1eoOpazoBarenbHas JUCLUIUIMHA «XUMHsD» H3ydaeTcsi Ha 0a30BOM YPOBHE B 00111€00pa30BaTEIbHOM
UKJIEe Y4eOHOro IUlaHa OCHOBHOW MpoecCHOHaIbHOM 00pa3oBaTeNbHOW MPOTrpaMMbl YKPYITHEHHBIX
rpymni criermansHocTel / mpodeccwnii: 23.00.00

TpyA0eMKOCTh TUCIMILTHHBI « XUMUsD» Ha 0230BOM YPOBHE COCTABIISIET /2 Yaca, U3 KOTOphIX 64 yaca—
0a30BBI MOAYJH (6 pa3eoB) U 8 4acOB — MPUKIATHOW MOIYJh (1 pas3ien), BKIIOYAOIIHNA MPAKTHKO-
OpPUEHTUPOBAHHOE COJIepPKaHNe KOHKPETHON MPOdECCHH UITU CIeIUaTIbHOCTH.
[IpuknanHoil Moxynb BkiIodaeT oAuH pasgen. Pasgen 7 «Xumusg B ObITY M NPOU3BOJICTBEHHOM
JEeATEIbHOCTH 4eJIoBeKa» peanusyercs s cneuuaibHocTH 23.02.01 Opranuzanuss nepeBo30K U
yIpaBlieHUE Ha TpaHCHopTe (IO BHJAM) HamaTepuase,CBSI3aHHOTOCIKOJIOTHYeCKOH0e30MacHOCThION
OLICHKOW TIOCENCTBUN OBITOBOM M MPOM3BOJCTBEHHOW JEATEIBHOCTH, IO OTpacisM Oymyiien
PO eCCHOHATLHOM JIESITeTEHOCTH 00yYarOIIXCSl.

1.3 [InanupyeMblepe3yJibTATHIOCBOEHUSITYYe€OH O TUCIIUTLINHBI:
1.3.1 IlenpyueOHOUTUCIUTUINHBL:

®opMHUpOBaHUE YCTYACHTOB MPEICTABICHHUS 0 XMMUYECKON COCTaBIISIONICH eCTeCTBEHHOHAYYHOM
KapTUHBI MUpPAa KaK OCHOBBI NPUHSATHS PENICHWA B XKU3HECHHBIX M IMPOU3BOJCTBECHHBIX CHUTYAIIHSX,
OTBETCTBEHHOTOTIOBEICHUSBIIPUPOTHOUCPETIE.

3anaunau CIUILIHHDI:

1) chopmupoBaTh MOHUMAaHHE 3aKOHOMEPHOCTEH MMPOTEKAHUS XHMHYECKHX MPOIECCOB U
SBIICHU B OKpYyXKaloIlled cpeae, IEIOCTHOW HAyYyHOW KapTUHBI MHpa, B3aUMOCBS3H H
B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTaBIISATH (OPMYJIBI HEOPTaHMYECKHX W OPraHWYeCKHUX BEIIECTB,
YpaBHEHHSI XUMHUYECKUX PEaKIHid, OOBSICHATh UX CMBICI, WHTEPIPETUPOBATH PE3YIbTaThl XUMHUECKHX
IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKH MPOBEACHHS MPOCTEHIINX XHMHUYCCKHUX IKCIIEPHMEHTAIbHBIX
WCCTIEAOBaHUN ¢ COOJIOICHHEM TIpaBUiI O€30MacHOr0 OOpalIeHHs CBEIIECTBAMH M J1a0OPaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS HCIIOJIb30BaTh WHGOPMAIMIO XUMHYECKOTO XapakTepa W3 pa3IMYHbIX
HWCTOYHHKOB;

5) chopmMupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIICACTBUS CBOCH JIEATEIILHOCTH U XUMHUECKUX
MIPUPOTHBIX,OBITOBBIXUITPOU3BOICTBEHHBIXIIPOIIECCOB;

6) chopMHUpOBATh MOHMMAHUE 3HAYUMOCTH JTOCTH)KEHUI XUMUYECKON HAYKU U TEXHOJOTHM JIJIs
pa3BUTHSI COLIMATBHOMN U IPOM3BOJICTBEHHOM cdep.



1.3.2 B pe3ynbpTaTe 0CBOCHHS YUeOHOW TUCIMIUIMHBI O0YJarOIIHICS JOHKEH

yMeTh:

- Ha3bIBaTh M3yUYECHHbBIC BEIIECTBA MO "TPUBUATBHON" MM MEXyHAPOIHON HOMEHKJIATYpPE;

- ONpEIENATh: BAJIEHTHOCTh U CTENEHb OKUCIEHUS XMUMHYECKUX AJIEMEHTOB, THUIl XHMHUYECKOU
CBSI3U B COCIMHEHMSX, 3apsijl HOHA, XapaKTep CPe/bl B BOJHBIX pacTBOpPaX HEOPraHUYECKUX COCAMHEHUM,
OKHCJIIUTENb W BOCCTAHOBHUTENb, NPUHAMJIECKHOCTh BEIIECTB K Pa3IU4YHbIM KJIACCaM OpPraHUYECKUX
COCTUHCHHIA,

- XapaKTepU30BaTh: JIEMEHTBl MAJIbIX IIEPUOAOB MO HUX MOJIOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MenneneeBa; oOIIMEe XUMHUYSCKHE CBOWCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKHMX W OpPraHWYECKHUX COCIMHEHHH; CTPOCHHUE M XHMHUYECKHE CBOMCTBA HM3YYEHHBIX
OPraHUYeCKUX COCAUHECHUM;

- OOBSICHSTH: 3aBUCUMOCTb CBOWCTB BEILECTB OT MX COCTaBa M CTPOCHMSI; IPUPOLY XUMUUYECKOM
CBSA3M (MOHHOM, KOBAJEHTHOM, METAJJIMYECKON), 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW pEaKUuu H
MOJIOXKEHUS XMMHUYECKOTI0 PABHOBECHS OT Pa3IMUHBIX (PaKTOPOB;

- BBINOJHATh XUMHUYECKUM JKCHEPUMEHT IO PACIO3HABAHUIO BAKHEHIIMX HEOPTaHMYECKUX U
OpPraHUYECKUX BEIIECTB;

- IPOBOJIUTH CAMOCTOSTEIbHBINA MOUCK XUMUYECKOW MH(POPMAIIUH C UCIIOIB30BAHUEM PA3INYHBIX
HMCTOYHUKOB (HAYYHO-TIOMYJIAPHBIX H3JIaHWNA, KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB HWHTepHETa);
UCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH ISl 00pabOTKH U Mepesaud XUMHUECKOH HHPOpMAIH U ee
MIPEICTaBICHUSBPA3INYHBIX(POPMAX;HCIIONH30BATHIIPUOOPETCHHBIC3HAHUSN ~ YMEHUSIB  MPAKTUYECKOU
NESATEILHOCTH U TOBCEIHEBHOW XU3HMU JUJIS: - OOBSCHEHUS XUMUYECKUX SIBICHUW, MPOUCXOMSAIINX B
npupoae, OBITY M Ha TNPOM3BOACTBE;, - OINpPEIEICHHs BO3MOXHOCTH MPOTEKAHHUS XUMHYECKHX
MIPEBPAIICHUI B PA3JIMYHBIX YCIOBHUSIX M OLIEHKH MX MOCJIEICTBHIA;

- KOJIOTUUECKH T'PaMOTHOTO MOBEICHUSI B OKPYIKAIOILEH CpeJie;

- OLICHKU BIIMSIHUSI XMMHUYECKOT'O 3arps3HEHUs OKpPYXarolled cpelpl Ha OpraHu3M 4YelOBeKa U
JPYTHUE KUBbIE OPTAHU3MBI;

- Oe3zomacHOro oOpamieHuss ¢ TOPIOYUMU U TOKCHYHBIMHM BEIIECTBAMH, JIaOOpaTOPHBIM
000py/I0BaHUEM;

- IPUTOTOBIICHUS PACTBOPOB 33aJaHHOW KOHIIEHTPAIIMHU B OBITY U Ha MPOU3BOCTBE;

- KPUTHYECKOW OILIEHKH JIOCTOBEPHOCTH XMMHYECKOW HMH(OpMalUU, TOCTYMAOMEeH U3 Pa3HbIX
HMCTOYHUKOB;

- TIOHUMaTh  B3aWMOCBSI3b  y4€OHOW  JUCHUIUIMHBI C  OCOOCHHOCTSMH  Tpodeccuu
npodeccnoHaNbHOM IeATENbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 10 JaHHON yueOHOM NUCIUTUIHHE.

3HATh:

- BOXHEUIINE XUMHYECKHE TIOHATUS: BEIIECTBO, XUMHUYECKHU DSJIEMEHT, aToOM, MOJIEKYJia,
OTHOCUTEIIbHBIE aTOMHAasi M MOJIEKYJIIpHas MaccChl, MOH, aJUIOTPONUS, WM30TOIbI, XMMHUYECKasi CBS3b,
3IEKTPOOTPHUIIATENHHOCTD, BAJICHTHOCTh, CTEIIEHh OKUCJICHHSI, MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00beM,
BEILIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS, PAaCTBOPBI, JIEKTPOIUT U HEIIEKTPOIUT,
ANEKTPOIUTUYECKAsT JUCCOLMAIUS, OKUCIUTEIh W BOCCTAHOBHUTENb, OKHCIEHHE U BOCCTAaHOBIIEHUE,
TEIUIOBOM J(PQEeKT peakiuu, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTalu3, XUMHYECKOe pPaBHOBECHE,
YTJIEPOIHBIN CKeleT, GyHKIIMOHATbHAS TPYIINa, H30MEPHSs, TOMOJIOTHS;

- OCHOBHBI€ 3aKOHBI XUMHUH: COXPAHEHUSI MACChI BEIIECTB, IOCTOSTHCTBA COCTaBa, NEPUOANUECKUIA
3aKOH;

- OCHOBHBIE TEOPUU XUMHUU: XUMAYECKON CBSI3HU, DJICKTPOTUTHIECCKON TUCCOIUAIINH, CTPOSCHUS
OpPraHUYECKUX COCTUHEHUM;

- BOKHEUIIIE BEIIECTBA M MAaTEPHAIIBI: OCHOBHBIC METAJIBI U CIUJIABbI; CEpPHAsl, COJITHASI, a30THASH
YKCyCHasi KUCJIOTHI; IIEI0OYM, aMMHAaK, MUHEpaJdbHble YIOOpPEHHs, METaH, dTWUJICH, alleTUieH, OCH301,
ATaHOJI, )KUPBI, MbLIA, TJIFOKO3a, caxapo3a, Kpaxmai, KjieTdyaTka, OeTKd, HICKyCCTBEHHBIEC M CHHTETUIECKHE
BOJIOKHA, Kay4yKH, MJIaCTMACCHI.



1.3.3 [Inanupyemplie pe3ysIbTaThl OCBOCHHS YU€OHOTO TIpeIMeTa:

Ocoboe 3HaueHHEe yUeOHBIN peaMeT umeeT npu popmupoBanuu u pazsutun OK.

O0mme IlnannpyemMbiepe3ybTaTbIO0OYYCHUS
KOMIIeTeHIIUHU Oo01ue JAucuuniuHapHbie
0K 01. BuyacTuTpy10BOrOBOCHIUTAHMA: - BJIQJICTh CUCTEMOM

Bribupats ciocoOst
pelieHus 3a1a4
npodeccnoHaTbEHOM
JEATeILHOCTH
NMPHUMCHUTCIIBHO K
pa3IUYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TPYZy, OCO3HAHUE IIEHHOCTH

MacTepCTBa, TPYI0JII00HE;

- TOTOBHOCTb K aKTUBHOM JIEATEIbHOCTH

TEXHOJIOTMYECKON M COIMaIbHOMN

HaIPaBJICHHOCTH, CIIOCOOHOCTh

MHUIMHPOBATH, IJITAHUPOBATH

CaMOCTOSTEJILHO BBITIOJHATH TAKYIO

JESITEIILHOCTb;

- HHTEpeC K pa3InyHbIM cepam

npoeccHOHATbHORACSITEILHOCTH,

OnilazeHne yHHMBEPCAIBbHBIMH Y4eOHBIMH

NMO03HABATEJbHbIMH /IEHiCTBUSIMH:

a)0a30BbleJIOrMYeCKHeIeiiCTBIS

- CAaMOCTOATENBHO (POPMYIINPOBATh U

aKTyaJIu3upoBaTh MpoOiieMy, paccMaTpuBaTh

€€ BCECTOPOHHE;

- yCTaHaBJIMBATHCYIIECTBEHHBIUTTPU3HAKIIN

OCHOBaHUSISICPAaBHEHUS, KJIaCCH(PUKAITUUT

000011IeHH;

- OTpeeAThLETUICATEILHOCTH,3a/1aBaTh

rapaMeTpbId KPUTEPUU UX JTOCTHKEHUS,

- BBISIBJIATH3aKOHOMEPHOCTUUIIPOTUBOPEUUS

B pPacCMaTPUBAEMBIX SIBICHHUSIX;

- BHOCHUTH KOPPEKTHBHI B ICATEILHOCTb,

OLIEHUBAaTbCOOTBETCTBUEPE3YIbTATOBLENM,

OIICHUBATHPUCKHUIIOCIICACTBUHN I€ATEITHHOCTH;

- pa3BUBaTh KpPEATMBHOE MBIIUICHUE TMPHU

pelIeHUH KU3HEHHBIX MPoOieM

0)0a3zoBbIencCIe0BATEILCKUENEHCTBUS:

- BIIQJIETh HaBBIKaMHU y4eOHO-
HCCIIEA0BATENBCKON U MPOEKTHOM
JeSTeIbHOCTH, HAaBBIKAMU Pa3pelIeHHUs
npooeM;

- BBIABJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U U

aKTyaJIM3UPOBATh 3319y, BEIIBUTATh THIIOTE3Y

€€ PEeIleHUs], HAXOUTh apTYMEHTBI TSI

JI0Ka3aTeNbCTBA CBOMX YTBEPXKICHHIM, 3a/1aBaTh

MapaMeTpsl U KPUTEPUH PEIICHHS;

- AaHAJIM3UPOBATH TIOJTYUYCHHBIE B X0OJI€

pelieHus  3aJla4yd Pe3yJIbTaThl, KPUTHIECKH

OIICHUBATh UX JIOCTOBEPHOCTD,

[IporHo3upoBaTh U3MEHEHUE B HOBBIX

YCIIOBHSIX;

XUMHYECKUX3HAHUI,KOTOpast
BKJTIOYAaeT OCHOBOIIOJIAraroIme
HOHATUS(XMUMUYECKUIAIIEMEHT,
aToM, DJJICKTpOHHas 000J0uKa
aroma, S-, p-, d-3JIeKTPOHHbBIC
opOUTaM aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPULIATENILHOCTD,
CTEIeHb OKUCIICHUS, XUMUYECKast
CBsI3b, MOJIb, MOJIIPHAS Macca,
MOJISIPHBIA 00bEM, YTIIepOAHBIN
CKeleT, QyHKIMOHAIbHAS TPYIIIIA,
paauMKal, W30MEpUs, H30MEPHI,
TOMOJIOTHYECKUNPSI,TOMOJIOTH,
yIJIEBOAOPOAbI, KUCIOPOA- U
a30Tco/IeprKallie COETUHEHUS,
OMOJIOTMYECKHU AaKTUBHBIC
BelecTBa (YIIEBOIbI, KHUPBHI,
OCIIKK ), MOHOMED, TTOJIUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS], KpUCTAIIMYECKAs
peIIeTKa, TUITBI XUMUYECKIX
peakuuii (OKUCIUTETHHO-
BOCCTAaHOBUTENbHBIE, 3K30- U
SHAOTEPMHUUECKUE, PEAKLIUU
HOHHOTO  0OMeHa), pacTBop,
3IEKTPOJIUTBI,  HEAJIEKTPOJIUTHI,
3IEKTPOIUTUYECKAS
JMCCOLMALINS, OKUCITUTETb,
BOCCTaHOBUTEIIb, CKOPOCTb
XUMHYECKOW PEaKIIMH,
XUMHUYECKOE PABHOBECHE),
TEOPHH U 3aKOHBI (TEOpHsI
XUMHUYECKOTO CTPOCHHUS
opraanueckux BemiectB A.M.
byrtneposa, Teopus
3JIEKTPOJIATUYECKOU
JUCCOLMAIINY, IEPUOANYECKHUI
3akon/[.M1.MeHnneneeBa,3aKkoH
COXpaHEHHsI Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3BIK XUMHH,
(aKTOJIOTHYECKUE CBENEHUS O




- YMETh IIEPEHOCHUTH 3HAHUS B TIO3HABATEIIEHYIO
U TIPaKTUYECKYIO 00IacTH
KU3HENESITEILHOCTH,

- YMETh HHTCTPUPOBATH 3HAHUS M3 Pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIJIBUTaTh ~ HOBBIC  HWJCH, MpejJiararh
OpI/IFI/IHaJ'IBHBIeHOI[XOI[BI nu peI_HeHI/ISI;

- ClIOCOOHOCTh HuX HCII0JIb30BaHUS B
M03HABATEIbHONHUCOIIMATbHOUITPAKTUKE

CBOICTBaX,COCTABE,OJTyYCHUNN
0e30macHOM HCII0JIb30BaHUH
BOKHEHIIIMX HEOPraHUYECKUX M
OpPraHUYECKUX BEILECTB B OBITYH
IIPAKTUYECKON  JESITEIIBHOCTU
YeJI0BeKa;

- YMETbBBISBIATHXaPAKTEPHBIC
MPU3HAKU U B3aUMOCBSI3b
W3YYEHHBIXIIOHSITHHN, IPUMEHSTh
COOTBETCTBYIOIIUETOHATHATIPU
ONMCAHUU CTPOCHUS U CBOMCTB
HEOPraHMYECKUXUOPTaHUUYECKUX
BELIECTB MUX IPEBPALLCHUN;
BBISIBJISITh B3aUMOCBSI3b
XUMHUYECCKUX 3HAHHH C
MOHATUAMHUHUIIPEICTABICHUSIMU
JIPYTUX  €CTECTBEHHOHAYYHBIX
MPEAMETOB;

- YMETh UCIOJIb30BaTh
HAaMMCHOBAaHHUS XMMUYECKHX
COCIMHEHUN  MEXIYHapOIHOIO
CO103a TEOPETUYECKOUN U
MPUKJIAJIHON XUMUU U
TPUBUAJIbHBIC HA3BAHUS
BOKHEUIIINX BEIIECTB (3TUJICH,
areTHIICH, TIUICPUH, PEHO,
(hopmanbaerua, ykcycHas
KHCJIOTa, TJMIUH, YrapHbIA ras,
YIJIEKUCIIBIN T'a3, aMMUAK,
raiieHasi U3BeCThb, HeralieHas
W3BECTh, MUThEBAs cola U
JPYTHX), COCTABIATH (YOPMYJIbI
HEOPTraHNYEeCKUXHUOPTaHMUECKUX
BEILIECTB, YPABHEHHUSI XUMUYECKUX
peakiuii, OOBICHATh UX CMBICII;
MOATBEPKATh XapaKTEPHbBIC
XMMHYECKHUE CBOMCTBA BEIIECTB

COOTBCTCTBYIOIIUMHA
3KCHCpI/IM€HTaMI/I n 3altuCaIMu

YpaBHEHHI XUMHUYECKUX
peakuui;

- YMETh YCTaHABIMBATh
MPUHAJICKHOCTh U3YUYEHHBIX
HEOPraHUYECKUX U
OpPTaHUYECKUX BEIIECTB K
ONpeACIICHHBIM KJIaccaMm U
rpynmnam CoeIMHEeHUH,
XapakTepU30BaTh UX COCTaB U
Ba)KHEHIITHE CBOMCTBA;

- ONPEIENATh BUBI
XUMHAYECKUXCBI3EH
(KoBaJIeHTHAs1, HOHHAS,
MeTaJjuInuecKasi, BOJIOPOJIHAs),
TUTNBIKPUCTAIUTMYECKUXPELIETOK




BEIIECTB; KJIacCU(UITMPOBATH
XUMHUYECKHEePEaKIIH;

- c)OPMHUPOBATHIIPECTABIICHHUS:
0 XMMHMYECKOU COCTaBIIAIOIIEH
€CTECTBEHHOHAY4YHOU KapTHHBI
MUPA, POJIH XUMUU B TIO3HAHUU
SIBJICHUY TIPUPOIBL, B
(hOpMUPOBAHUN MBIIILJICHHS U
KYJbTYpPbI JINYHOCTH, €€
(GYHKIMOHATHLHONTPAMOTHOCTH,
HEOOXOUMO JIsl pelIeHUs
MPAaKTHYECKUX 3a7a4 U
HKOJIOTHYECKU 0OOCHOBAHHOTO
OTHONICHUS K CBOEMY 37J0POBBIO
Y IPUPOJHON Cpene;

- YMETBHIIPOBOAUTHPACUETHIIIO
XUMHAYECKHM (hopMyJiam U
YpaBHEHHSIM XUMHYECKUX
pEaKLHUii C UCIIOJIB30BAHUEM
(bu3NYECKUX BETUYHH,
XapaKTepU3YIOMIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBIL:
Macchl, 00beMa (HOpMaIbHbIC
YCIIOBUS1) Ta30B, KOJIMYECTBABEILIES
CTBa;

- IICTIONIb30BaTh CHUCTEMHBIE
XUMHUYCCKHUE 3HAHUS TSI
MPUHSTUS PEIICHUN B
KOHKPETHBIX >KU3HEHHBIX
CUTYAalIUsX, CBSI3aHHBIX C
BEIICCTBAMUHHUXIIPUMCHECHHEM.

OKO2.
Hcnonws3oBath
COBpPEMEHHBIE
CpeACTBa IIOUCKA,
aHanmu3a u
WHTEpIpeTaIiu
uHbopmaluy u
nH(pOPMAIIMOHHBIE
TEXHOJIOTUH JIJISI
BBITTOJTHEHUS 32144
npoeccrnoHabHOM
JEeSTeNIbHOCTH

Bo6JiacTHIeHHOCTHHAYYHOTOTIO3HAHMS S

- chopMHpPOBAaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHOU MTPAKTUKH,
OCHOBAaHHOT'0 Ha IHAJIOTE€KYJIbTYP,
CHOCOOCTBYIOLIETOOCO3HAHNIOCBOETOMECTAB
IIOJINKYJIBTYPHOM MHUPE;

- COBEPIIIEHCTBOBAHUE SA3bIKOBOM U
YUTATENbCKON KyJIbTYPhI KaK CPEACTBA
BSaI/IMO)IGfICTBHSIM@)K}Iy.HI—OHBMH 1 IIO3HAHUA
MHDa;

- OCO3HAaHHE LIEHHOCTH HAY4YHOW JIESITEebHOCTH,
TOTOBHOCTb OCYILIECTBIIATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO IEATEIbHOCTh
WHJUBU]IyaJIbHO U B TPYIIIIE;

OsgJ1aIeHN eyHHBePCAJIbHBIMUYYe0HBIMH
NMO3HABATEJIbHBIMU JAeHCTBUAMM:
B)padoracuHdopmalueii:

- BIQJIETh HaBBIKAMU TONYYEHUS UHPOPMAIIH
13 HMCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOATCIIbHOOCYICCTBIIATBIIOUCK, ,aHAJIN3,
CUCTEMAaTU3ALUIONUHTEPIPETALIIIO

- YMETb IJIAaHUPOBATh U
BBINIOJHATh  XUMUYECKUI
SKCIIEPUMEHT (IIpEeBpaLCHUS
OpPraHWYECKUX BEILECTB MPU
HarpeBaHUU,10Ty4€HUEITUIICHA
Y U3yYECHHUE E€r0 CBOMCTB,
KAueCTBEHHbIC PEaKLIUH Ha
aJIbJIETU/IbI, KPAXMAJL, YKCYCHYIO
KHUCTIOTY; JeHaTypamus OeIKoB
MIPY HATPEBAHUH, [IBETHBIC
peakiuu 6enKoB; MPOBOANUTH
peaKIi HOHHOTO OOMEHa,
OTIPEACIIATh CPEY BOIHBIX
pacTBOpOB, KAYECTBEHHBIE
peakiuHacyabdar-,kapOoHaT- 1
XJIOPUA-aHUOHBI, Ha KaTHUOH
aMMOHHUS; pelaTh
SKCHEPUMEHTAIbHBIE 33/aud IO
temaM "Meramibl" u
"HemeTaibl'" ) BCOOTBETCTBUHC
MpaBUIAMH TEXHUKH
0€30MacHOCTUIPHUOOPAIIICHUNC




Wudopmanuu pazauyHbIX BUAOB U HOpM
MIPEICTABIICHHS,

- CO3[1aBaTh TEKCTHI B PAa3IUYHBIX (hopMaTax
y4eTOM Ha3HaueHHsI WHPOPMAIMU U IIETCBOU
ayJIMTOPUH, BHIOMpas ONTHMAIBHYIO (opMy
MIPEJICTABIICHUS U BU3yaJIM3allUH;

- OLICHUBATb JIOCTOBEPHOCTb, JISTUTUMHOCTD
uHpOpMaILUK, € COOTBETCTBHE IPABOBBIM H
MOpPaJIbHO-ITHYECKIM HOpMaM;

- HCIOJb30BaThCPEICTBANH(OPMAIIMOHHBIXH
KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX U
OpTraHU3aIMOHHBIX 3a/1a4 C COOIIOACHUEM
TpeOOBaHUI SPTOHOMHKH, TEXHUKH
0e30I1aCHOCTH, TUTHCHEI,

pecypcocOepekeHus], MPABOBBIX M STHYECKUX
HOPM, HOpM HH()OPMAITMOHHON
0e30IMacHOCTH;

- BJIaJIETHPHABBIKAMUPACTIO3HABAHUSH3AIUTHI
uHpopManmy, HHHOPMATMOHHON 0e30IaCHOCTH
JMYHOCTH

BEIICCTBAMH 1 JIA0OPATOPHBIM
000pyI0BaHUEM; TIPEICTABIISITh
pe3yJbTaThl XUMHUUYECKOTO
IKCIIEpPUMEHTA B (JOPME 3aITUCH
YpaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMyITHPOBAThH
BBIBOJII HA OCHOBE 3THX
PE3yJbTaTOB,

- YMETh aHAIM3UPOBAThH
XUMHYECKYI0 HHPOPMAIIHIO,
HOJTy4aeMyFo U3 pa3HbIX
UCTOYHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb VHTEpHET U
Apyrue);

- BJIQJICThOCHOBHBIMHUMETOIAMHU
HAYYHOTO TIO3HAHUS BEIECTB H
XHUMHUYECKUX SIBJICHHUN
(mabmroeHue, n3MepeHue,
IKCIEPUMEHT,MOJICIIMPOBAHHKE);
- YMETh IPOBOJUTH PACUETHI IO
XUMHAYECKHM (hopMyJiam U
YPaBHEHUSIM XUMHUYECKIX
pEaKUHUii C UCIIOJIB30BAHUEM
(U3NIECKUX BEITUYNH,
XapaKTePU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HOpMaIbHbIE
YCJIOBHSI) Ta30B, KOJIMYECTBA
BEIIIECTBA; UCIIOIB30BATh
CUCTEMHbIE XUMHUECKHUE 3HAHU
JUTSI TIPUHATHS PEIICHUN B
KOHKPETHBIX >KU3HEHHBIX
CUTYAIIUSX, CBSI3aHHBIX C
BEIIECTBAMUUHUXITPUMEHEHUEM

OKO4.

D¢ dexTUBHO
B3aUMOJICIICTBOBATh U
paboTtats B
KOJUICKTHBE U KOMaH/IC

- ['0TOBHOCTB K CAMOPa3BUTHIO,
CaMOCTOSTEIILHOCTH U CaMOOTIPE/IEIICHUIO;

- OBJIaJICHUE HaBbIKaMH Y4eOHO-
HCCIEI0OBATENIbCKOM, MPOEKTHOW U COLMAIIBHON
JIeSITeJIbHOCTH;

OBy1ageHne yHUBEPCAJIbLHBIMH
KOMMYHUKATHUBHBIMUIEHCTBUAMM:
0)cOBMeCTHASIIESITEJILHOCTD:

- MMOHUMATBUHCIIOIB30BATHIIPEUMYIIIECTBA
KOMaHJIHOW ¥ WHIMBUIYaIbHOU paboTHI;

- MIPUHUMATBIIETTICOBMECTHOM IEATETTHHOCTH,
OpPraHM30BbIBATH U KOOPAUHUPOBATH JEHCTBUS
110 €€ JIOCTHXKEHMIO: COCTaBJIATE IJIaH
JIEUCTBUM, PACTIPEIEISATh POJIU C YUETOM
MHEHUH YYaCTHHKOB OOCYXJaTh Pe3yJIbTaThl
COBMECTHOHPAOOTHI;

- KOOPJUHUPOBATH U BBIIOJIHATH pabOTy B
YCIIOBHSIX PEabHOTO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYIIECTBIIATHIIO3UTUBHOECTPATETUYECKOE

- YMETh MJIAaHUPOBAThH U
BBIMTOJIHATh  XUMHYCCKHI
IKCIIEPUMEHT (IIPEeBpaICHH
OpPTaHHYECKUX BEIIECTB MPH
HarpeBaHUU,IOTyYeHUEITUIICHA
Y U3yYEHUE €r0 CBOMCTB,
KauyeCTBEHHBIE PeaKIMK Ha
QJTBJICTHJTBI, KPAXMAJL, yKCYCHY IO
KHUCTIOTY;

- IeHaTypaIus OEIKOB

[IPY HarpeBaHUHU, I[BETHBIC
peakuuu 6eIKOoB; MPOBOAUTD
peakuMd  MOHHOTO  OOMEHa,
ONpEACIATh  CpPeay  BOIHBIX
pacTBOpOB, KAYECTBEHHBIE
peakuuHacyabdart-,kapOoHaT-
U XJOPHUI-aHUOHBI, Ha KaTHOH
aMMOHUS;

- pemarh 3KCIepUMEHTAIbHBIE
3aga4u mo remaM "Merammisl" U




MOBEJCHUE B  PAa3IMYHBIX  CHUTyalusXx,
MIPOSIBIISATH TBOPUECTBO U BOOOpakeHUe, OBbITh
WHUIMATUBHBIM

Osgi1aieHne yHUBepCcAJIbHbIMH
pPeryasiTHBHBIMU/IEiCTBUSIMM:
IIPUHATHECEOANAPYTrUXJII0ei:

- IPUHUMAaTh MOTHUBBI U aPTYMEHTHI JPYTHX
JIOJIEH IIPU aHAJIM3€ PE3YJIbTATOB
NeSITeTbHOCTH;

- MPU3HABATh CBOE MPABO U MPABO JIPYTUX
JIFOJIeH Ha OIIMOKU;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C
MIO3UIMU IPYTOT0 YEIOBEKa,

"Hemerasnsl")BCOOTBETCTBUHUC
MPaBUJIAMH TEXHUKH
0€301aCHOCTHUIIPUOOPAIICHUHC
BEIIECTBAMH U JIAOOPATOPHBIM
000pYI0BaHUEM; TIPEIICTABIISATH
PE3yNbTaThl XUMHYECKOTO
IKCIEpUMEHTa B (hopMe 3armcu
YpaBHEHHI COOTBETCTBYIOIINX
peakiuii 1 GOopMyITHPOBAThH
BBIBOJIBI HA OCHOBE 3THX
pe3yNbTaToB

OKO7.
CoeiicTBOBaTh
COXPaHEHUIO
OKpY’KarolleH cpepl,
pecypcocOepeReHuto,
MPUMEHSTh 3HAHHS 00
M3MEHCHUH KJIMMATa,

B 0051aCTH 9KOJI0TMYECKOr0 BOCIIMTAHHUSA:
c(hOpPMUPOBAHHOCTH KOJIOTUUECKON KYJIbTYPBHI,
[MOHUMaHUE BIMSIHUSA COLMAIBHO-
AKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE TIPUP
OJIHOM U COLIMAJIHOM Cpe/ibl, 0CO3HAHUETI00a
HHOTO XapaKTepa IKOJIOTUYECKUX MPoOiIeM;

- TUIAHUPOBAHHUE U OCYIIECTBICHUE JICHCTBHUI B

- c(opMHpOBATH MPEJICTABICHUS:
0 XMMHMYECKON COCTaBJISIOUICH
ECTECTBEHHOHAYy4YHOW KapTHUHBI
MUDA,

[POJIM XMMHHU B ITIO3HAHHUUN SIBJICHUH
pUPOJBL, B (hOpMUPOBAHUH
MBIIIICHUS U KyJIbTYPBI

BBITIOJIHEHHE YCIIOBHUI
110 OpraHu3aluu
NIBUKEHUS TPAHCTIOPTa

- IOHMMaHHUEC 1 aHaJIn3 paGOTBI
PKEJIE3HOAOPOKHOTIOTPAaHCIIOpTa

[IPUHIIUIIBI OKpY’KaIOIIEeH Ccpelle Ha OCHOBE 3HAHUs LIEJIEHJIMYHOCTH, €€
OEpEXKIUBOrO YCTOMYHMBOTO pa3BUTHUS YEJIIOBEUECTBA; (byHKIIMOHATBHOW IPaMOTHOCTH,
[IPOM3BO/CTBA, - AKTUBHOE HEIIPUATUE ACUCTBUH, HEe0OXO0IMMOM JIIsl pelIeHUs
p(PPeKTHBHO MIPUHOCSIIMX BPEJ OKPYXKAIOILEH Cpese; [MPAKTUYECKUX 3aa4u
JICHCTBOBATH B - YMEHHUE MMPOTHO3UPOBATH HEOJIATONIPUATHBIE  PKOJIOTMYECKH 000CHOBAHHOTO
YpE3BBIYANHBIX DKOJIOTUYECKUE OTHOILIEHUSI K CBOEMY 30POBBIO U
CUTyalax MOCIEACTBHUS NPCANPUHUMACMBIX IIPUPOJHON Cpene;
NIEHCTBUM, IPEJOTBPALLATD UX; - YMEThb COOJII0IaTh MpaBUiIa
- paCLIMPEHME OIbITA ACSITEIBHOCTH HKOJIOTMUYECKHU 11€1€CO000pa3HOro
DKOJIOTUYECKON HAIIPaBICHHOCTH; MOBEJCHUS B OBITY U TPYJOBOI
- OBJIaJICHUE HaBbIKaMH y4eOHO - NEeATEIbHOCTH B LEJISIX
MCCIIEI0BATENIBCKOM, IPOCKTHON U COLIMAIIBHON (COXPaHEHUs CBOETO 310POBbS U
I1esITEIbHOCTH; OKpY>KaroIlel MPUPOIHON CPEIbI;
YYUTBIBATh OIIACHOCTH
BO3JICUCTBUS HA KUBLIE
OpraHUu3Mbl OIIPEIEIECHHBIX
BEILECTB, TOHUMAasl CMBICI
[MOKa3aTelIs NPeaeIbHON
NTONYCTUMOM KOHLIEHTPAluu
MK 2.1 - yMEHUe 00ecIieunBaTh yrpaBlieHHe - c(OpMHUPOBATh MPECTABICHUS:
O6ecneunBaTh ITBHYKEHHEM; 0 CBOWMCTBAaX METAJUIOB, CILIABAX,

BUAaX KOPPO3UH, 007IacTH
MPUMEHEHUS HEMETAITTNYECKUX U
KOMITO3UIIMOHHBIX MaTEPUAJOB,
BUJaX U CBOMCTBAxX TOIJINBA,
CMa304YHBIX U 3alIUTHBIX MaTepua
1ax, CBOMCTBaX HEOPTraHUYECKUX U
OpPraHUUYECKUX COEAMHEHUH,
MapKUPOBKE U MEPEBO3KE

rpy30B IO KEIE3HOU JOpore.

B pesynbTare 0cBOCHUS MPOrpaMMBbl y4eOHOTO MTPEeIMETa peaan3yeTcs IPOrpaMMaBOCIIUTAHUS,
HarpaBjIeHHas Ha (POPMUPOBAHUE CIICAYIONIMX JIMYHOCTHBIX pe3ynbTaToB (JIP):



JIP 2 TlposBisiomnii akTUBHYIO TPAXKJAHCKYIO MO3ULHUIO, AEMOHCTPUPYIOMINI MPUBEPKEHHOCTD
MPUHLUIIAM YECTHOCTH, MOPSIJAOYHOCTH, OTKPBITOCTH, KOHOMHYECKM AKTHUBHBIA M Y4YaCTBYIOIIUWA B
CTYJICHYECKOM M TEPPUTOPUATHLHOM CaMOYIPABICHWH, B TOM YHUCJIC HAa YCJIOBUAX JTOOpPOBOJILYECTBA,
MPOYKTUBHO B3aMMOJICHCTBYIOIIMI U YYaCTBYIOIIUHN B AEITEILHOCTH OOIIECTBEHHBIX OpraHU3aIuil.

JIP 4 TlposiBAsIOMIMNA U IEMOHCTPUPYIOIIMM YBaXKEHHUE K JIIOJIAM TPyAa, OCO3HAIOUIUN 1IEHHOCTh
coOcTBeHHOro Tpyaa. Ctpemsuuiicss K GOpMUPOBAHUIO B CETEBOM Cpejie TNYHOCTHO U
pohecCHOHATEHOTO KOHCTPYKTHBHOTO «II(POBOTO CIIEAA».

JIP 16 Ilpuobperenue o0y4aromuMUcs COLIMATLHO 3HAUMMBbIX 3HAHUN O MPaBUIaX BEICHUS
IKOJIOTHUYECKOTO 00pa3a >KM3HU O HOpPMax M TPAAULIUAX TPYIOBOU JEATEIHHOCTH YeJIOBEKa O HOpMax H
TPaJAULIUAX MOBEICHUS YeI0BeKa B MHOIOHAIIMOHAJILHOM, MHOTOKYJIETYPHOM OOILIECTBE.

JIP23TTony4enneo0yqarmuMUCIBO3MOKHOCTUCAMOPACKPBITUSIUCAMOPEATA3AIIHS THIHOCTH.

JIP 30 OcymecTBasoOmMi MOUCK W HCIOJIb30BaHWE HWH(OpManud, HEOOXOIUMON s
3¢ (HEeKTHBHOTO BHITIOTHEHHS PA3IUYHBIX 33/1a4, MTPO(HECCHOHATLHOTO M IMYHOCTHOTO Pa3BUTHSI.



2 CTPYKTYPAUCOJEPKAHUE YYEBHOU JUCHUILINHBI

2.1 O6beM yueOHOI TMCHUIIMHBI 1 BUIbI YUeOHOH padoThl

Buna yueOHoii padoThl

0O0BEéM B yacax

O0Bém 00pa3oBaTe/IbHOM NPOrPpaMMBbI Y4eOHOM M CHUIIIMHBI 72
B TOM YHCJIE:

OcHOBHOe coaepxxaHue 72
B TOM YHCJIE:

JIEKIIUY, YPOKU 34
camocTosTeNnpHas pabora

[IPAKTUYECKUE 3aHATUS 28
nabopaTOpPHBIE 3aHATHUS 10

IIpogeccrnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE

BT.4.:

TCOPECTUYCCKOC 06yquI/Ie

MMPAKTUYCCKUC 3aHATHUA

nabopaTOpHBIE 3aHATHUS

6o Il cemecmpe 6 chopme oughgpepenyuposannozo 3auema

I Ipomexcymounas ammecmayus. 8 | cemecmpe 6 popme KonmponvHot pabomet,




2.2 TemaTuyecKuii MJIAH U coJlep:KaHUe YUeOHOT0 NMpeaMeTa

1 2 3 4
DopmupyeMble
HaumeHoBaHuepas3ae10BUTEM Conep:kaHue y4eOHOIro MaTepHuaJia, IPaKTUYeCKUE U JIa00PATOPHbIE 3aHATHS Oobem ?g}q{;{eﬁ)ﬁlznn
o0yuaromuxcst 4acoB JII/I'll-,IOCTHLIe
pesyabTatsl (JIP)
Pa3nenl.TeoperuueckueoCHOBbI XUMUM 8
Tema 1.1 CtpoeHue aTOMOB. 1.1.1 OcHoBHBbIE MOHATHUS U 3aKOHBI HEOPraHUYECKOM 1 001Ielt xumuu. [leproanueckas OK 01 OK 02
[Tepuonuueckuii 3aKOH U Cucrema xumuyeckux ssemeHToB [[.1. MenneneeBa. Ctpoenue atoma JIP 16,23,30
MepuoANYecKas cuctemMa Conep:xxanueydyeOHoromarepuasia
XUMUYECKUX emMeHToB .. CoBpemeHHast MoJieNb cTpoeHus aroma. CUMBOJIMYECKUH S3bIK XUMUU. XUMUYECKHUM 3JIEMEHT.
Menpeneesa OnekrpoHHas KoHpurypaims aroma. Kiaccupukaims XMMHYECKUX JIEMEHTOB (s-, p-, d-
aeMeHThl). BajeHTHbIe 351eKTpOoHbL. BaneHTHOCTh. DIeKTpoHHAs TPUPOAA XUMUYECKON CBSI3H.
DNEeKTPOOTPULIATEILHOCTh.  Buapl  XUMHYECKOW  CBsI3W  (KOBaJCHTHasi,  HMOHHAsi,
MeTaJIJINYecKast, BOAOPOIHAS) U CIIOCOOBI €€ 00pa30BaHHUS. 2
Ilepuoauueckas cucrema xuMuueckux nemeHToB (.M. MenneneeBa. PU3UUECKUN CMBICTT
[Tepunoguueckoro 3akoHa [I.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKUX
AJIEMEHTOB, 00pa3yeMbIX HMH MIPOCTHIX M CIOXKHBIX BEIIECTB B COOTBETCTBUU C TIOJIOKEHHEM
XumMudeckoro sinemeHtra B Ilepumonmyeckoil cucremMe. MHpPOBO33pEHUYECKOE W HAYYHOE
3HaueHue [lepuognueckoro 3akona /I.11. Menneneesa. IIpornossr /I.11. Menneneesa. OTkpbiTue
HOBBIX XUMHYECKHX DJIEMEHTOB
1.1.2 TlpakTuyeckoe 3ansitue Ne 1 Pemmenue npakTHKO-OpUEHTUPOBAHHBIX PACUCTHBIX 9 OK 01 OK 02
3aaa4 1o teme: "OCHOBHbIE KOJIMYECTBEHHBIE 3aKOHBI U PACUETHI 110 YPAaBHEHUSIM I1K2.1

XUMHYECKUX peaKiuii”




2

4

IpopuiabHbie 1 npodecCHOHATBHO 3HAYUMbIE 3JI€MEHTbI COAep:KaAHUsl: XUMHYECKUE
SBJICHUSI B OCHOBE TEXHOJOTMYECKHX OIepaluil Ha MNPEANPUATUSIX >KEIe3HOIO0POKHOTO
TpaHCHoOpTa (HAIUIaBKa MPU PEMOHTHBIX paboTax, HAHECEHUE JIAKOKPACOYHBIX MOKPBITUH,
XUMHUYECKAasi YUCTKA TKAHEBBIX U3CIUN I KEJIE3HOJOPOKHOTO TPAHCIIOPTA).

JIP 2,4,16,23,30

1.1.3 IIpakTuyeckoe 3ansitue Ne 2  Pemenue  OpakTUKO-OPUEHTHPOBAHHBIX
pacueTHbix3agau 1o Teme:llepuonuyeckas cucrema XuUMHYecKux ojemeHtoB J[.W.
MenneneeBa. CtpoeHue aroma

IIpopunibHble W npodeccHOHATBHO 3HAYHUMbIE 3JIEMEHTHI coaepxkaHus. OCHOBHbIE
XUMHYECKHE 3aKOHbBI, TEOPUU M YUEHHS CHOCOOCTBYIOT 0OJj€e IMOJIHOMY U OCO3HAaHHOMY
MOHMMAHUIO XUMUYECKUX MPOIECCOB Uil (POPMUPOBAHUSI HAYYHOTO MHPOBO33PEHHS; KaK
OCHOBBI JUIsl KOJMYECTBEHHBIX pacyeToOB M pEIICHHWS MHOTME pacueTHble 3aJauu
MPAKTUYECKOTO U TEXHOJIOTUYECKOTO 3HAUCHUSI.

OK 01 OK 02
I1K2.1
JIP 2,4,16,23,30

1.1.4 TlpakTuyeckoe 3ansitue Ne 3 PemieHue skcepuMeHTANIBHBIX 33]1a4 110 TeMe: THUIIBI
XUMUYECKHUX CBsI3ed. THUIBI KPUCTAIITHYECKUX PEIIETOK

IIpopuiabubie " Npo(eccHoOHAIBLHO 3HAYHUMBIE 3JIEMEHThI coepKaHMs.
MoHokpucTanmIbl — KOMIIOHEHTHI CUUTBIBAIOIIETO ycTpoiicTBa DBM, ycTaHOBIEHHBIX Ha
JKEJIE3HOAOPOKHBIX CTAHIUAX U Y3JIax

OK 01 OK 02
JIP 2,4,16,23,30

Pa3znen2.Xumuueckne peakuuu

10

Tema 2.1 Tunsl XUMUYECKUX
peakuuit

2.1.1 Knaccudukanus v TUTTBI XUMAYECKUX PEAKIi HEOPTaHUIECKUX COCIMHEHHIA

OK 01 OK 02
I1K2.1
JIP 4,16,23,30




Copaeprxanue y4eOHOIro MaTepuaia

Knaccupukanuss u TUNBI XMMHYECKHX PEAKIMHA C y4acTHEM HEOPraHMYECKUX BEIIECTB.
CocraBneHue ypaBHEHUH peakLUN COCAMHEHMs, Pa3/IOKEHHs, 3aMelleHusi, oOMeHa, B T.4.
peakuuii FTOPEeHMs], OKMCIICHUSI-BOCCTAHOBIICHUS.

VpaBHEHHsT ~ OKHUCIICHUA-BOCCTAHOBJIEHHA. (CreneHb  okucieHusa.  OKUCIUTENb U
BOCCTaHOBUTENb. COCTaBIEHUE U YPAaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEbHBIX PEAKIIUN
METO/IOM 3JIEKTPOHHOTO OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B MIPUPO/IE,
IIPOU3BOJCTBEHHBIX IPOLIECCAX U KUZHEAEATEIBHOCTH OPTraHU3MOB.

2.1.2 Ipaxktuuyeckoe 3aHsaTHe Ne 4 PemeHue 5KCIEPUMEHTAIBHBIX 33qad IO TEME:
"OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE peakiuu'

[popuibHble M mNpodeccCMOHATBLHO 3HAYHUMbIE 3JIEMEHTBI COJAep:KaHusA. 3HAUYCHHE OK 01 OK 02
OKHCITUTCIIbHO-BOCCTAHOBUTEILHBIX ~ PEaKIMA B NPUPOJIE M HA  NPEIINPUATHIX I1K2.1
JKEJIe3HOJOPOKHOM oTpacin. OKUCIUTETFHO — BOCCTAHOBHUTEIBHBIC TPOIECCHl KaK OCHOBA JIP 4,16,23,30
MPOIIECCOB KOPPO3UU METAIOB, paOOThl XMMUYECKHX UCTOYHHUKOB TOKA U aKKYMYJISITOPOB U
T.J.
Tema 2.2 DiieKTpoJUTHYECKAS 2.2.1PacTBOpeHneKkakhpU3NKO-XHMHIECKUUTIPOIIECC. OK 01 OK 04
AUCCONUANMSMUOHHBIHOOMEH I1K2.1
JIP 4,16,23,30

CopaepxxanueyueOHOromMaTepuaJia

Teopus 3JIEKTPOIUTHYECKON ArccOnHAMU. FOHBI. DIIEKTPOIUTHI, HEAJIEKTPOJINUTHI. Peakiumn
noHHOTO 0OMeHa. CoCTaBJICHHE peaKIuii HOHHOTO OOMEHA IyTEeM COCTaBJICHHUS UX MOJHBIX U
COKpAILEHHBIX MOHHBIX ypaBHEHUH. KNCIIOTHO-OCHOBHBIE peaklnu. 3aJaHusl Ha COCTABIICHUE
VOHHBIX pEaKIuil.

[TpakTHyeckoe UCTONb30BaHUE PEAKIMil HOHHOTO OOMEHa U THJIPOJN3a B TEXHOJOTUYECKUX
IpoLeccax JKelIe3HOIOPOKHOI0 TpaHcnopTa. [IoHATHSA: ranbBaHOCTETHs, FaIbBaHOIIJIACTHKA,
UX MPAKTUYECKOE 3HAYEHUE B XKEIIE3HOJTOPOKHOM XO35IMCTBE,TAIIbBAHOCTETHS.




1 2 3 4
2.2.2 JlaGopaTopHoe 3ansTHe (padoTa) Ne 1 "MccnenoBanue CBOMCTB JIEKTPOIUTOB.
Onpenenennie pH cpenbl pacTBOpoB. Teopus 3IEKTPOJUTHUECKON Jucconuranuu’” OK 01 OK 04
IIpoduabHbie 1 NPO(pecCHOHAIBLHO 3HAYNMBbIE 3JIEMEHThI COAePKAHUA. AKKYMYJIATOPBIL: 2 IK2.1
INPUHLIMI UX pabOThl, UX IPUMEHEHHUE B TATOBOM I10JIBUKHOM COCTaBE. JIp 4,16,23,30
2.2.3 JIaGopaTopHoe 3aHsTHe (padoTa) Ne 2 "Peakiuu nonHoro oomena. ['uaponus comneit"”
IIpoduabHbie u MpodeccHoOHATBLHO 3HAYMMBIE YJIEMeHThI coiep:kaHus. [I[pumeHeHne Ha OK 01 OK 04
JKEJIE3HOJOPOKHOM TPAHCIIOPTE PEAKIIMK HOHHOTO OOMEHA /IJIsi yMSTYEHHS BOIbI (CHIDKEHUE 2 [1K2.1
Konnentparuu nonos Ca®* u Mg?"). Tuaponus Ha NpeanpuaTHAX KeNe3HOL0POKHOTO JIP 4,16,23,30
TpaHCHOPTA.
Pa3znen3.CTpoeHue BemecTBa M CBOMCTBA HEOPTAHUYECKUX BelIeCTB 14
Tema 3.1 Knaccudukarust, | 3.1.1 OcHOBHBIE KITAaCCHI CJI0KHBIX HEOPTaHUYECKUX COSTUHEHHH. OK 01 OK 02
HOMEHKJIaTypa u CTpPOCHHUE [1K2.1
HEOPraHUYECKHUX BEIECTB JIP 4,16,23,30
CopnepxxanueyueOHOromMaTepuaJia
[Tpenmer Heopranumdeckoil xumun. Knaccuukanus Heopranuueckux BemiectB. [Ipocteie n
cJI0’kHBIe BetlecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEHIECTB (OKCHJIBI, FHIPOKCUIBI, KUCIOTHI,
coiau). B3auMOCBSI3p HEOpPraHMYECKMX BEIIECTB. ArperaTHble COCTOSHHSBEIECTBA.
Kpucrannumueckue u amopduble BemiecTBa. THIBI KPUCTANIMYECKUX PEIIETOK (aToMHas, 2
MOJIEKYJISIpHasi, HOHHAsI, MeTa/lInyeckas). 3aBUCUMOCTbh (PU3UYECKUX CBOMCTB BEIECTBA OT
TUIA KPUCTAJUIMUECKOMN peIIeTKH. 3aBUCUMOCTh XUMHUYECKOM aKTMBHOCTH BEILECTB OT BUA
XUMHYECKOHN CBS3U U THUINA KPUCTAIUINYECKON pemeTku. [Ipruunnsl
MHOT000pa3usl BEIECTB
3.1.2 lIpakTnueckoe 3ausaTHe Ne 5 Penenne skcriepuMeHTaIbHBIX 3aa4 110 TeMe: YucToie OK 01 OK 02
BELIECTBA U CMECH. [[ucnepcHble CUCTEMBI. 2 K2 1
IpoduiabHbIe M NMPOPEeCcCHOHATBHO 3HAYUMbIE 3JIeMEHThI coaep:kaHusl. CTEKJIOIIACTUK JIP 4, 16,:23,30

KaK OCHOBA JJIs1 M3TOTOBIICHUS JeTaaek JKCIIC3HOAOPOIKHBIX CTaHIUN U Y3JIOB.




1 2 4
Tema 3.2  @usuko-xumuueckue | 3.2.1 Meramnsl. [lonoxenunes [ICXD JI.U. MenaeneeBa, ocobeHHOCTH cTpoeHus. Kopposus OK 01 OK 02
CBOWCTBA HEOPIaHUYECKUX BELIECTB | METaUI0B. MeTOAbI 3aIlUThl KOHCTPYKLUH ITOABHKHOI'O COCTaBa I1K2.1

JIP 4,16,23,30
CoaepxxanueyuyeOHOromMaTepuaJia
Mertamnel. O0mue gusnueckue U XuMHUecKue cBoiicTBa metamioB. CrocoObl MOTyYEHHUS.
3HaueHUE METAVIOB M HEMETANIOB B IPUPOAE U IKU3HEACATEIbHOCTU YEJIOBEKa H
opranuzMoB. Koppo3usi MeramioB: BUABI KOPPO3UH, CHOCOOBI 3alUThl METANIOB OT
KOppO3UHU
3.2.2 TlpakTuyeckoe 3aHsiTie Ne 6 PemeHue >KCIEpUMEHTANBHBIX 3a1a4 IO TEMe:
"Merannsr" OK 01 OK 02
IHpopuiabHble U NpodecCHOHAIBHO 3HAYMMbIE 3JIEMEHTbI coAep:KaHus.MeaHblii u [1K2.1
JATYHHBIM TPOKAT MCHONB3YyEeTCS MPU HU3TOTOBICHUHM M PEMOHTE JeTalled, pazTu4yHON JIP 4,16,23,30
anmnapaTtypsbl )KeJlIe3HOJ0POKHOTO X034 CTBA.

OK 01 OK 02
3.2.3.Hemetamnsl. [Tonoxxenue B [ICXD JI.U. MenaeneeBa, 0coOOEHHOCTH CTPOECHUS I1K2.1

JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuasa
Hemerannsl. OOuue pusnyeckne u XUMHYECKHUE CBOMCTBA HEMETAIIIIOB. TUITUYHBIECBOMCTBA
HemeraiioB V- VII rpynn. Knaccudukanus m HOMEHKIAaTypa COEAMHEHUI HEeMeTalsIoB.
IIpuMeHeHne BaXKHEMIIMX HEMETAIOB U MX COCJUHEHUN B)KEIIE3HOIOPOKHOM XO35HCTBE
KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B IPUPO/IE
3.2.4 IIpakTuyeckoe 3aHsitue Ne 7 PemieHue 5KCHEpUMEHTANbHBIX 3a/ady IO TeMe: OK 01 OK 02
"Hemeraibr" I1K2.1
IpopunibHble U nMpodeccCHOHAIBLHO 3HAYMMBIE JJIeMEHThl coaep:kanusi. Kpemuwii — JIP 4,16,23,30

9JIEMEHT HMHTETPAJbHBIX MHUKPOCXEM CHCTEM YIIpaBJICHUS JABM)KEHUEM Moe3noB. Kapoun
KPEMHHUSI KaK KOMIIOHEHT BapUCTOPOB, NPHUMEHSEMBIX B YCTPONCTBAaX aBTOMATHUYECKOTO
PETyJIUPOBaHUS CTPEIIOK >KEJIE3HOJOPOKHBIX IyTeH U epee3ioB.




1 2 3 4
Tema 3.3 Wnentudukanus | 3.3.1 ['eneTnueckas cBA3b HEOPraHUYECKUX COETUHEHUH OK 01 OK 02
HEOPraHWYECKUX COCTUHEHUI Hrorosasi konTpobHasi padora Ne 1 I1K2.1
JIP 4,16,23,30
Conep:kanueydyeOHOromMarTepuasia
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BeElIeCTB (OKCHIOB,
TUAPOKCUIOB, KHCIOT, COJIed U Jp.). 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB IMPOCTHIX 2
BEIIECTB, BOJOPOAHBIX COEIMHEHUH, BBICIIUX OKCHUIOB U TUAPOKCUIOB. Maentuduxamms
HEOPTaHMYECKUX BEIIECTB C MCIOIh30BAHUEM HX (PU3NKO-XUMHYECKUX CBOMCTB,
XapaKTEePHBIX KAYECTBEHHBIX PEAKIIHI
Pasnen 4. CTpoeHue U CBOICTBA OPraHUYeCKUX COeTUHEHUit 32
Tema 4.1 Knaccuduxanus, ctpoenue | 4.1.1 IlonsTue 06 opraHMYeCKUX BEIIECTBAX, X PUMEHEHUE Ha 5KEJIE3HOU J10pore. OK 01 OK 02
A HOMEHKIIATypa  OpPraHUYECKHUX I1K2.1
BEILECTB JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuasa 2
[losiBneHne u pa3BUTHE OPraHUYECKON XMMHUHU Kak Hayku. [Ipenmer opraHM4eckoil XMMuu.
MecTo ¥ 3HaY€HUE OPraHUYECKOW XMMHUU B CHUCTEME E€CTECTBEHHBIX HayK. XHMHYECKOE
CTPOCHHME KaK TOPSJIOK COEIMHEHHUS aTOMOB MOJIEKYJI€ COIVIACHO HX BAJICHTHOCTH.
[IpumeHeHne opraHnYecKuX BEIIECTB Ha KEJIE3HOM J0pore
4.1.2 Teopus A.M. BytnepoBa. Knaccuduxanus opraHn4eckux BEIIECTB. OK 01 OK 02
I1K2.1
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuasa 2
[TonoxeHus Teopun XMMHUYECKOTO CTPOCHMsI OpraHnueckux coenuHennit A.M. Byrtneposa.
VYIIeponHbIii  CKENeTOPraHNnYeCKOMMONIEKYIbI3aBUCHMOCTD  CBOMCTBBEIIECTBOTXUMHYECKOTO
CcTpoeHHs MoJeKyl. M3omepust u usomepsl. [loHsaTHe 0 QyHKIMOHANBHON Tpyrmie. Paaukai.
[TpuHIMTIB KITaCCHPUKAIIMN OPTAaHUYECKUX COSTMHEHUN. MeXTyHapoIHass HOMEHKJIATypa U
I IprHIMITEI HOMEHKJIATYPbI OPIraHUYECKUX COSMHEHUN
Tema4.2CBoiicTBaOpraHUYECKUX 4.2.1 AnxaHbl: COCTaB, CTPOEHUE, TOMOJIOTHYECKHI psijl. OK 01 OK 02
COEUHEHUI [1IK2.1

JIP 4,16,23,30




Conep:kanueydyeOHOromMaTepuasia

[IpenenbHble yraeBOAOPOAbl (ATKaHBl M IUKJIOAIKaHbl).OCOOEHHOCTH KiIaccu(UKALMKU U
HOMCHKJIATYpbI, H30MepHsi, (U3HUECKUE CBOWCTBA, XHMHUYECKHE CBOWCTBA, CIIOCOOBI
nosydyeHus. ['opeHre MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHHUKOB TEIJIa BIPOMBILIUIEHHOCTH
u ObiTy. CBOMCTBa NPUPOJIHBIX YIVIEBOJAOPOJOB, HAXOXAECHHUE B NPUPOAEC U IPHUMEHEHUE
AJIKaHOB.

4.2.2 IlpakTn4yeckoe 3anHsiTue Ne8 PemieHue SKCIEpUMEHTANBHBIX 3ajad IO TeEME:
"CpaBHHUTENbHAS XapaKTEPUCTUKA METaHa U TaHa"

Ipopuabubie U mnpodeccHOHAIHLHO 3HAUYMMbIe 3JIeMEHTHI coaep:xkanus. Kuakue
YII€BO0POAbl (OCH3MHBI, KEPOCUHBI, COISIPOBBIE Macila, Ma3yT) - B Ka4eCTBE I'OPIOYEro B
JBUTATENISIX BHYTPEHHETO CrOpaHUs MOJBHUKHOTO COCTaBa >KEJIE3HOIOPOKHOTO TPAHCIIOPTA.
TBepapie yrieBogopoabl (mapauHbl) — KOMIOHEHTHI KHJIKAX CMa30K, MCIOJIb3yEeMbIX IS
CMa3KH TPYLIMXCSA Y3JIOB TEIUIOBO3HBIX JBHraTelield, OCEBBIX MOAMIMIIHUKOB BaroHOB
3JIEKTPOBO30B, TEIJIOBO30B. ' alOreHNpon3BOAHBIE YIIIEBOAOPO/Ibl — B KAUECTBE XJIaJareHTa
B peprKepaTOpHbIX BaroHax.

OK 01 OK 02
I1K2.1
JIP 4,16,23,30

4.2.3 Ankensl, ankaaueHbl. CocTaB 1 0COOEHHOCTH CTPOCHHS

OK 01 OK 02
I1K2.1
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuasa

HemnpenenbHble (ankeHbl, alkuHbl W ankaaueHbl). OcoOeHHOCTH Kiaccuukamuu u
HOMEHKJIATypbl, HM30MepHs, (QHU3MUECKHUE CBOMICTBA, XMMHYECKHE CBOWCTBA, CIOCOOBI
nosydyeHus. ['opeHue aineruieHa Kak HCTOYHMK BBICOKOTEMIEPATypHOTO IUIaMEHM IS
CBapKu pe3Ku MeTayioB. [IpakTHueckoe npUMeHeHne aIKeHOB U aJIKaJINEeHOB B
Kene3HoJopoKHOM XO3SIMCTBE

4.2.4 llpaktuyeckoe 3ansitue Ne 9 PemieHue 5KCIEpUMEHTANbHBIX 3a/1ady IO TEMe:
"[lonyuenne sTuIeHa U U3yYEHHUE €r0 CBOUCTB"

IHpoduiabHbie U NPOPecCHOHATBHO 3HAYHUMBIE JIEMEHThI coaep:kaHus. [IpumeHnenus
MOJIMMEPOB Ha MPENNpPHUATHAX >KEJIE3HOAOPONKHOIO TPAaHCHOpPTa JUISl AJIEKTPOU3OJIALNY,
PYKAaBOB TOPMO3HOH CHCTEMBI MOE€3]I0B, TNPHUBOJHBIX pEMHEW, HOOHUTOBBIX COCYJOB
AKKYMYJISITOPOB, J€TaJeil U 3allUTHBIX MOKPHITUH Ha JKEJI€3HOI0POKHOM TPAHCIIOPTE

OK 01 OK 02
I1K2.1
JIP 4,16,23,30

4.2.5 IlpakTnyeckoe 3aHsaTHe N¢ 10 Pemenue skcrepuMEHTANBHBIX 3a/ad IO TEME:
"AueTuieH u ero romojoru"” (AJIKUHBI)

IIpopuibHbie U NMPOPecCHOHANBLHO 3HAYMMBbIEC JJIEMEHThl coiep:kaHus. lIpumeHeHue
HOJIMMEPBl HA OCHOBE NPOM3BOAHBIX AJKMHOB B KAa4eCTBE M3OJLMU 3AIIUTHBIX 000JI0YEK
Ka0eNbHBIX M3/IeMHA U MPOBOAOB, BHYTPEHHEH OT/IENKH MMacCa)KUPCKUX BarOHOB U BaroHOB
JNEKTPOIIOE3/10B

OK 01 OK 02
I1K2.1
JIP 4,16,23,30




4.2.6 Apensl. CocTaB, CTpOCHHE, TTOJTyYCHHE OK 01 OK 02
[K2.1

JIP 4,16,23,30

Conep:xxanueydyeOHoromarepuasia 2
OcobOeHHoCcTH KJIacCCU(UKAIIMM WM HOMEHKJIATYphl, HW30MepHus, (U3UUYECKHE CBOWCTBA,
XUMHUYECKHE CBONCTBA, CIIOCOOBI MOJTYYCHHUS.
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4.2.7 IlpakTnyeckoe 3aHsaTHe Ne 11 Pemenue sKcrepuMMEHTANBHBIX 3a/1a4 IO TEME:
"CpaBHUTEIbHASA XapaKTEPUCTHUKA CITUPTOB"

IIpodunbHbie 1 npodeccHoHATbHO 3HAYMMBbIE 3JIEeMEHTHI cofepkaHus. OHOATOMHbIE
CHOMPTBl — KaK OCHOBa JIAKOKPAaCOYHBIX MAaTEpHUaloOB HAXOAALIMX CBOE IPUMEHEHUE B
JKEJIE3HOJOPOKHOM XO3SMCTBE (Kpacka AJIsi MOKPBITHS MMACCAKUPCKUX U IPY30BbIX BaroHOB;
IUIACTU(UKATOPBI, NPUMEHsEMbIE B CBETO-, TEPMO-, MOpPO30-, BJIArOCTOMKUX JeTasix
NOJBUKHOTO cocTaBa U T.1.). [IpuMeHeHHe STUIICHIIMKOJIA M TJULEpUHAa B KadyecTBE
aHTU(PHU30B B paauaTOpPax CHUCTEM OXJAXKICHHUs [JBUTaTelIed BHYTPEHHETO CrOpaHUs;
TUAPABIMYECKUX, TOPMO3HBIX U 3aKaJOYHBIX JKUJIKOCTEH B TOJBMKHOM COCTaBe
KEJIe3HOJIOPOKHOIO TpaHcnopTa. [IpakTHueckoe 3HaYeHHE apOMATUYECKMX CIUPTOBU MX
IIPOM3BOJHBIX B JKEJIE3HOIOPOKHOM XO3MCTBE. Y CIIOBUS IIEPEBO3KH CIIUPTOB 110 JKEIE3HOU
Jopore

OK 01 OK 02
I1K2.1
JIP 4,16,23,30

4.2.8 Anpnerunsl. Kap6oHoBsie kucinotel. CocTaB, CTpoeHHE, KiiaccuUKarus

OK 01 OK 02
I1K2.1
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuasa

OcoOeHHOCTH KJIacCU(QUKAMU W HOMEHKJIATYphl, H30Mepus, (U3NYECKUE CBOMCTBA,
XMUMHUYECKHE CBOICTBA, CIOCOOBI MOJTyuyeHHs. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT,
ux Morouiee neiictaue. CioxHble d3QUPbI KaK TPOU3BOJHbIE KAPOOHOBBIX KUCIIOT.
[TpakTHyeckoe 3HauUeHHE KUPOB U UX MPOU3BOJIHBIX B KEJIE3HOIOPOKHOM X035 CTBE.

4.2.9 JlaGopaTopHoe 3ausitue (padora) Ne 3 "CoiicTBa ajbJeTHUAOB W KapOOHOBBIX
kucnor" IIpopuabHbie M NPOGecCHOHATBHO 3HAYMMBIC 3JJIEMEHTbI COJCpP/KAHMA.
MypaBbuHBIM ~ anbleru;i Kak  KOMIIOHEHT  OaKelWTOBOrO  Jiaka,  SIBJISIFOIIMMCS
AQHTUKOPPO3HOHHBIM TOKPBITUEM Ul BaroHOB. TEKCTOJUT KaK OCHOBA JJIs M3TOTOBJIECHMS
3yOuaThIX KOJI€C, BKJAJbIIEH MOJAIIMIIHUKOB, a TakkKe KaK 3JIEKTPOU3OJISATOP.
ACOOTEKCTONIUT KaK KOMIIOHEHT JJISl U3TOTOBJICHUS TPYIIMUXCS JIeTaleil IMCKOB CLETJICHUs U
TOPMO3HBIX KOJIOAOK Ha JKEJIE3HOJOpPOKHOM TpaHcnopre. [IpuMeHeHne aneroHa B
JKEJIE3HOAOPOKHOM XO35HCTBE.

[TepeBo3Ka M MapKUPOBKA aJIbJAETHIOB U KAPOOHOBBIX KUCIIOT MO XKeJe3HOU Jopore

OK 01 OK 02
OKO04
I1K2.1

JIP 4,16,23,30

4.2.10 IpakTnyeckoe 3ansitue Ne 12 PemieHune SKCIEpPUMEHTAIBHBIX 3a7a4 10 TEMeE:
"Cnoxusle 3¢upsl. Kupsl. [Toustue o CMC"

IpoduiabHble U NPOPecCHOHATBLHO 3HAYMMbIE JIJIEMEHTBhI colep:kaHud. byrtumanerar
KaK KOMITIOHCHT TeHTa(TaleBbIX 3Majeil, MCHONb3YEeMBIX [JISi OKPACKH TMAaCCAKUPCKUX
BaroHOoB. MBUI4 BBICHIMX JKUPHBIX KHCIOT Kak 3aryCTUTENM B IIACTUYECKHUX CMa3Kax,
MPUMEHSIEMBIX B Pa3IMYHbIX MEXaHU3MaX JJII CMa3KH MOAIIUITHUKOB, 3y0UYaThIX KOJIEC,
BUHTOBBIX U LIEMHBIX NIEpeiay, APHUPHBIX COCTUHEHHUM U JIp.

OK 01 OK 02
I1K2.1
JIP 4,16,23,30




4.2.11 AMuHbBI. AHWINH

OK 01 OK 02
I1K2.1
JIP 4,16,23,30

Conep:kanue y4eOHOT0 MaTepuasa
OcobenHoctu  kiaccubuKaii W HOMEHKJIATYphl, H30Mepus, (uU3HuecKue CBOWCTBA,
XUMHWYCCKHUEC CBOfICTBa, CHOCO6BI IMOJIYUCHMU.

4.2.12 JlaGoparopHoe 3aHsaTHe (padora) Ne 4 "Amunokucinorsl. benku. Pacno3snaBanue
BOJIOKOH"
IIpodunbHbie U npodeccHoOHANbHO 3HAYUMBbIE 3JIeMeHThI cofepxkaHusi. Kanpon — kak

KOMIIOHCHT BHyTpCHHGfI OTACIKHW IIOABUXKHOI'O COCTaBa. HpI/IMeHCHI/Ie KJI€1 Ha OCHOBC
nojmaMuaa B BArOHOCTPOCHHUHU MJId CKIICHMBAHUA. MHHOpa'HOpOHHaCT — KaK OCHOBa 1A
TCIIOU30JIIIUN U30TCPMHUICCKUX, ITACCAKKUPCKUX U pe(l)pH)KepaTOpHLIXBaFOHOB.
TexHnyecknii BOMIIOK Kak HpOKJ’I&,I[O‘IHHfI MaTcpHral B 6YKCB.X IIpHU PECMOHTC BarOHOB.

OK 01 OK 02
OK04
I1K2.1

JIP 4,16,23,30

Tema 4.3 Nnentudukanus
OpPraHUYECKUX BEIIECTB, NX3HAUYCHUC
U TpUMEHEHHE B OBITOBOW W
MIPOU3BOJICTBEHHOW  JIEATCILHOCTH
yeJoBeKa

4.3.1 JIaGopaTopHoe 3ansTHe (padora) Ne 5 "CpoiicTBayrieBo0B"

IIpodunbHbie 1 NpodeccHOHATIBLHO 3HAYMMBbIE 3JIEMEHTHI colep:kaHusd. [IpuMeHeHune
HpeCCOBaHHOI\/'I APCBCCUHBL JIA BKJIa)II)IIHCfI MNOAIIHITHUKOB, BTYJOK, OIIOPHBIX ILIUT,
M3TOTOBJICHUS LIECTEPEH IMOABHKHOIO COCTaBa KEJIE3HOMOPOKHOTO TpaHcropra.l mroko3a—
IEHHBI THUTATENbHBIA TPOAYKT, HAXOIAIIUNA CBOE TMPUMEHEHHE B HHPPACTPYKType
JKEJIE3HOJJOPOKHOTO XO35UCTBA (B COCTaBe MPOAYKTOB MHTAHUS B MPUBOK3AIBHBIX Kade,
pecTtopaHax, BaroHax-pecTopaHax). TeXHHUYEeCKHMW  LEJUTYJIOMJ  MPUMEHSIOT IS
W3TOTOBJICHHSI KA HM3MEPUTETBHBIX MPHOOPOB 00OPYIOBAHMS  KEIE3HOJAOPOKHBIX
00bekTOB. JlpeBecCHHY IMIMPOKO HCIIOIB3YIOT B JKEJIE3HOJOPOKHOM XO3SIHCTBE (Hampumep,
COCHY M JIUCTBEHHUILY B BATOHOCTPOCHHH; 1y0, OYK U KIIEH UCIIONB3YIOT ISl BHYTPEHHEH
OT/IEJIKK BaroHOB).

OK 01 OK 02
OK04
I1K2.1

JIP 4,16,23,30




1 2 4
43.2 Pomp xumMum B OOECICUCHHH OSKOJOTUYECKOH, JHEPreTUYEeCKOM U MUIIEeBOM OK 01 OK 02
0e301acHOCTH [1K2.1
JIP 4,16,23,30

Copaepxxanue yueOHOIo MaTepuaia
Ponb opranndeckoii XUMHUH B PEHICHUH MPOOIEM SHEPTeTUYECKOM 0€30IaCHOCTH, BPa3BUTHH
MEIULUHBI, CO3aHUU HOBBIX MAaTEpHAJIOB, HOBBIX MCTOUYHUKOB SHEPruu (aJIbTEPHATUBHBIE
UCTOYHUKU HHepruu). OnacHOCTb BO3JAECHUCTBUS Ha YKUBbIE OPraHU3Mbl OPIaHUYECKUX
BEIIECTB OTACIbHBIX KJIACCOB (YIJIEBOJIOPOJIbl, CHHUPTHI, (EHONbI, XJIOPOPraHUYECKHE
IPOM3BOJIHBIE, AJIbAETHIBI U JIP.), CMBICI IT0KA3aTeJIs NPEAEIbHO JOIYCTUMON KOHLIEHTPALUH

Paznen 5. Knunernueckue u TepMoXuMu4ecKHe 3aKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKHX PeaKui

Tema5.1CxopocTb XUMHUYECKHUX 5.1.1 IpakTtuyeckoe 3auaTue Ne 13 Pemenne mpakTHKO-OPHEHTHPOBAHHBIX PacUETHBIX

peakuuii. XuMU4eckoe paBHOBecHe | 3a1a4 1o teMe: "CKOpOCTh XMMUYECKUX peakuui. XuMHU4YecKoe paBHoBecue" OK 01 OK 02
I[Ipodunbubie U npodeccHOHATLHO 3HAYUMbIe JJIeMeHThbI cojep:kaHusi. bydepHbie [1K2.1
pacTBOpBI B TEXHOJIOTMUECKUX Ipolieccax (P MEKTPOXUMUYECKOM HAaHECEHUH 3allUTHBIX JIP 4,16,23,30
MOKPBITUH, B TPOU3BOJICTBE KpacuTesen)

Pa3nen 6. PacTtBopbl

Tema 6.1 ITousiTie 0 pacTBOpax 6.1.1 Ilpaktuuyeckoe 3ansaTue Nel4 PenieHue NpakTUKO-OPUEHTHPOBAHHBIX PaCUETHBIX
3aga4d no Teme: "PacTBophl, HCIONB3yeMble B OBITOBOM M MPOU3BOJACTBEHHON AEATEIbHOCTU OK 01 OK 02
yenoBeka" I1K2.1
IIpopunibHble W mnpodeccHoHAJIBLHO 3HAYMMBIE JJIEMEHThI coaep:kaHusi. IlepeBo3ka JIP 4,16,23,30
Pa3IMYHBIX PACTBOPOB I10 JKEJIE3HOM J1opore.

Paznen 7 .Xumus B ObITY M IPOU3BOACTBEHHOII /1eSITeIbHOCTH YeJI0BeKa

Tema 7.1 Xumus B Owiry u | 7.1.1 HoBeiline JOCTHXEHUS XMMUYECKOH HAYKH M XMMUYECKON TEXHOIOTUH OK 01 OK 02




1 2 3 4
IIPOU3BOJICTBEHHON  JEATENbHOCTU OKO07
YeoBeKa [1K2.1

JIP 4,16,23,30
Conep:kanue y4eOHOT0 MaTepuasa 2
Hoselimme AOCTMXEHHS XMMHYECKOM HAyKHM M XMMHYECKOM TEXHOJIOTMU. Ponb Xumuu B
00ECTeYeHUN HKOJIOTHUECKOW, JHEPreTHYECKOW U MHIIeBOH O€30MacHOCTH, pa3BUTHH
memuiuHel. [IpaBuina moOMCKa M aHaiuM3a XUMHYECKOM HWHGOPMAIMM U3  Pa3IM4HBIX
UCTOYHUKOB (HayyHas U y4eOHO-HAay4Has JHUTEpaTypa, CpeicTBa MacCOBOW HH(OpMAIINH,
cetb MIHTEpHET)
7.1.2 TIpomMe:kyTOYHAA aTTecTAIMSA MO AucuuuinHe. JnddepenimpoBannsiii 3auer 2 OK 01 OK 02
OKO07
[1K2.1
JIP 4,16,23,30
Bcezo 72




3. YCJOBMUS PEAJIMBAIIAU ITPOTPAMMBI YYEFHOM JIUCIUTITIIVHBI
3.1 TpeGoBaHusi K MUHUMAJIBLHOMY MaTePHAJIbHO-TEXHHYECKOMY 00ecredYeHuIo

VYueOHasi  JUCHMIUIMHA  peanu3yercss B ydeOHoM  kabunere: JlaGoparopust — XuMuH,
MaTepHaIOBEICHHE, OUOJIOTHS, SKOJIOTHS, CTPOUTEIbHBIC MATEPUAIBI U U3/ICITUS
Obopyoosanueyuedbrnocokaburema:.

1. ITocagounbie MecTa MO KOJIMYECTBY O0YYArOIIUXCS.
2. Pabouee mecTo mpenoaBaTes.
3. Meroauyeckue MaTeprabl MO AUCIUTUINHE

4. Habop miakaToB [10 HEOPraHUYECKOW U OPraHUYECKON XUMHH.

3.2. UudopManuoHHoe odecriedeHne peaju3alui NPorpaMmbl
Ilepeyenb pexoOMeHAyeMbIX Y4YeOHBIX H3JAHUH, AONOJHUTEIbHOH JIMTEPATYpPbI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0/IM0TEYHOT0 POHAA:

3.2.1. OCHOBHBICHCTOYHUKHU:
1. Au¢punorenoa U.B. Xumwus: y4eOHUK M TPAKTHKYyM JUIS CPETHETO MPodecCHOHAIBHOTO

obpazoBanus / .B. Audpunorenoa, A.B. babkos, B.A. [lonkos.- 2-¢ u3a., ucnp. U AOM. —
Mocksa: Uznparensctso Jlanp, 2023. — 291 c.

3.2.2. IonoJHUTEJbHBIEMCTOYHUKH
1. I'yceBa, E.B. Xumus qis CIIO.: yueO.-meton. nocodbue / M.P. 3uranmmuna, /1. Kynukosa;

Kazan. nam. uccnen. rexnon. yH-T; E.B. I'yceBa .— Kazanp : KHUTY, 2019 .— 168 ¢. — 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 goctyna: sl aBTOPH3. MOIb30BATENEH.
2. YepnukoBa H.}FO. Xumus B JOCTYITHOM H3JIOXKEHUU: ydeOHoe mocobme it crmo / H.IO.
UYepHukosa.-2-¢ u3j., crep.- Cankr-IlerepOypr:Jlans,2022.— 316¢. —ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHblt // Jlawb: snekTpoHO-OMOnMMoTeuHass cuctema. - URL:
https://e.lanbook.com/book/195532 (mara oOpamenusi: 31.03.2023) / - Pexxum moctyma: s
aBTOPHU3. MTOJIb30BATEICH.

3.2.3UHTepHeT — pecypcebl:
1. Hay4Ho-nomyJiipHBIN MPOEKT «DJIEMEHTHI OOJIbIION HayKu « ((U3UKa, XUMHSI, MAaTCMATHKA,
acTPOHOMHMS, HayKa O >KU3HH, Hayka o 3emse). HoBoCTH Hayku, KHUTH, HAy4YHO-TIOIYJISIPHBIE

CTaTbM, JIEKIMH, >HIUKIoneauu. https://postnauka.ru/themes/chemistry- nexmuu mo xumuu Ha

caiite [TocTHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum moctyrma: cBOOOIHBIH.

2. CaliT Hay4yHO-TIOIYJISIPHOTO >KypHana «XuMus U xKu3Hb».https:// gotourl.ru/4785 Pexum
JO0CTyTa: CBOOOTHBIM.

3. CailT 0 XHMHUHM: KIacCHUeCKHe Y4YEOHWKH, CIPaBOYHUKH, SHIUKIONEINH, IOUCK
OpTraHWYECKUX M HEOPTaHMYECKUX PEaKIUid, COCTABJICHHE YypaBHEHUU peakiuid. https://www.

xumuk.ru/ Pexxum goctyna: cBOOOHBIH.


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

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOU

JTACTUTIINHBI

Kontpons u omeHka pe3ylbTaTOB OCBOCHHUS O0IIE00pa30BaTENbHON JAUCIUIUIMHBI

PacKphIBAIOTCS Yepe3 JUCHUIUTMHAPHBIE PE3yJIbTaThl, HANPABICHHbIE HA (HOPMUPOBAHHE OOIIMX
KOMIIETEHIIH 10 pa3/ienaM U TeMaM COJIepKaHMsl y4eOHOTro MaTepuania.

[TpomexxyTounas arrecranus B popme qudGepeHIIMpOBaHHOTO 3a4eTa.

Oo6mme komnerenun (OK), Paznen/Tema Tun omeHoYHbIX
JIMYHOCTHBIE pe3yabTarsl (JIP) MepOonpusTHii
OK.01 P1:Temal.l - YcTHbIlonpoc;
P2:Tema2.1,Tema?2.2 - 3amayd HA COCTAaBJIEHHUE
K 2.1 P3:Tema3.1 XUMHYECKHX (HOpMYT;
P4:Temad.1,Temad.2, Tema - 3amaHus Ha WCHOJIb30BaHUS
JP 2,4,16,23,30 4.3 XUMHYECKON CHUMBOJIMKA |
P5:Temab.1 Ha3BaHUM COENUHEHUI 10
P6:Temab.1 HOMEHKJIaType
P7:Tema7.1 MEKTYHAPOIHOTO COr03a
TEOPETHYECKONUIIPUKIIAHON
XUMHH u TPUBHUATBHBIX
Ha3BaHUI IS COCTaBIICHUS
XUMHYECKHUX (HOpMYII;
- 3acnymuBaHue COOOIIECHUMN
1 OIICHKA UX IOATOTOBKU;
- PesynmpTaTr  BBEIMOJTHCHHS
BHEAYAUTOPHBIX
CaMOCTOSITENIbHBIXPA0OT;
- PesynpTar  BBIMOJHEHUSA
PAKTUYECKON paboTHI;
-[IpakTHKO-OpHEHTHPOBAHHBIE
3a/1aHMS;
- Ilombop, anamuz wu
npeoOpa3oBaHue y4eOHOMU
uH(pOpMauu
OK.02 P1:Temal.l - YcTHBIN onpoc
P2:Tema2.1 - 3aciymuBaHue COOOIICHUIA
IIK 2.1 P3:Tema3.1,Tema3.2, Tema 1 OIl€HKa UX MMOATOTOBKH;
3.3 - 3agaHusT Ha HMCHOJIb30BAaHUA
JIP 2,4,16,23,30 P4:Temad.1,Temad.2, Tema XAMUYECKOM CHMBOJIMKH U
4.3 Ha3BaHWII COCAMHCHUU 110
P5:Tema5.1 HOMEHKJIAType
P6:Temab6.1 MEXITyHAPOAHOTO coro3a
P7:Tema7.l TEOPETHYECKONUIIPUKIATHON

XUMUA U TPUBHAJIBHBIX
Ha3BaHWM NI COCTaBJICHUS
XUMHUYECKHX (HOpMYIT;

- Pesynprar  BBINONHEHUA
BHEAYAUTOPHBIX
CaMOCTOSITENIbHBIXPa0OT

- Pesynprar  BBINOIHEHHA
MIPaKTUYECKON pabOTHI;




-[IpakTHKO-OpHEHTHPOBAHHBIC
3aj1aHus;

- [TonGop, aHaJIN3 u
npeoOpa3oBaHue yaeOHoU
nHbOpMaun

OK.04
K 2.1

JIP 2,4,16,23,30

P2:Tema2.2
P4:Tema4.2,Tema4d.3

- YcTHbIOnpoc

- 3acnymuBaHue COOOLICHUMN
U OLIEHKA UX MOATOTOBKH;

- 3ajgaHus Ha UCIHOJIb30BAHUSA
XUMHYECKOH CHMBOJUKUA U
Ha3BaHUN COCIMHEHUH IO
HOMEHKJIaType
MEXITyHAPOAHOTO COI03a
TEOPETUYECKONUTTPUKIIATHON
XUMHUM W TPUBHAIBHBIX
HA3BaHWUW [UJISI COCTaBIICHUS
XUMUYECKHUX (HOPMYIT;

- PesynpTar  BBINOIHEHUA
BHEAYUTOPHBIX
CaMOCTOSITENIbHBIXPA0OT

- PesynpTaTr  BBHIIOTHCHHS
MPAKTUYECKON padoOTHhI;

- PesynpTar  BBINOJIHCHHS
nabopaTopHOl pabOTHI;
-[IpakTHKO-OpHUEHTHPOBAHHBIE
3aJlaHus;

- IloxGop, aHalun3 |
npeoOpa3oBaHue y4eOHoU
uHpopMaluu

OK.07
MK 2.1

JIP 4,16,23,30

P7:Tema7.1l

-[IpakTHKO-OpHEHTHPOBAHHBIE
3aJIaHus;

- [TonGop, aHaIN3 u
npeoOpazoBaHue y4eOHOM
uH(popManuy;




5 HEPEYEHB UCITIOJIB3YEMbIX METOJ1OB OBYUYEHUSA

5.1 TIlaccuBHBIE: OIIPOC, PENPOTYKTUBHBIC YIPAXKHEHUS 110 3aKPEIVICHUIO U OTPabOTKe
M3YYEHHOI'0 Marepuania
5.2 AKTHBHBIC U HHTEPAKTUBHBIC: SBPUCTHUCCKHUE OECEIbI, IMCKYCCHH, KPYTIIBIA CTOI,

npe3cHTalrs, BAKTOPHUHA, KBECT.



