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1 OBIIASI XAPAKTEPUCTHKA PABOYEI TIPOrPAMMBI OBIIIEOBPA30BATEJILHOI
JUCLUIINHBI
OV 12. XUMUSI

1.1 Mecto mnpeaMera B CTPYKType OCHOBHOH Tmpo¢ecCHOHATLHONH 00pa3oBaTeJbHOI

NporpamMmbl
OOmeoOpazoBatenbHasl ~ AWCHMIUIMHA — «XUMHS»  SBISETCS  OOS3aTENbHOW  YacThiO

oOmreo0pa3oBarenpHOr0 IMHKIa oOpazoBarenbHOU mporpammbl CIIO B coorBerctBUuM ¢ PI'OC mo
cneranibHocTy  23.02.06 TexHuueckass SKCIUTyaTalusi TOJBHXKHOTO COCTaBa JKEJIE3HBIX JOpOT
(HampaBJIeHUE MOJATOTOBKH: JJIEKTPOBO3HI)

[Tpu peanmzamuu pabouell MpPOrpaMMbI MOTYT HCIIONB30BATHCS pPa3UYHbIE 00pa30BATEIbHbBIE
TEXHOJIOTHH, B TOM YHCJI€ TUCTAHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, JIEKTPOHHOE 00yUYeHHE.

1.2 Heau ¥ ni1aHupyeMble pe3yJibTaThbl OCBOCHUS IHCHUIIUHBI:
1.2.1 Heab o0meodpa3oBaTeIbHOM AUCHMILIHHBI:

Henms quermrumiHb! «XuMushy: copMUPOBaATh y 00yJarONTUXCs 3HAHKS U YMEHUS B 00JIaCTH XUMUH,
HaBBIKM UX IPUMEHEHHS B IPAKTUYECKOH NMPO(eCcCHOHANBHOM NesITeTbHOCTH.

B pesynbprare ocBoeHUS yueOHOM NUCIMIUIMHBI O0YJarOITUICS JOIKEH

yMeTh:

- Ha3bIBaTh U3YYEHHBIE BEILIECTBA MO "TPUBHUATILHON" UM MEXKTyHAPOIHON HOMEHKIIATYPE;

- ONpEAENATh: BAJIEHTHOCTb M CTENEHb OKHCIEHUS XUMHUYECKUX 3JIEMEHTOB, TUII XUMHUYECKOU
CBSI3M B COEIMHEHUSX, 3apsi/l MOHA, XapaKTep Cpe/bl B BOJAHBIX PACTBOPAX HEOPTAaHUYECKUX COCTUHEHMH,
OKHUCJIUTEIb W BOCCTAHOBMTENb, IPHUHAUIEKHOCTh BELIECTB K Pa3JIMYHBIM KJIaccaM OPraHUYEeCKUX
COCIUHCHHI,

- XapaKTEpU30BaTh: IEMEHTHI MAJIbIX NIEPUOJOB M0 UX MONOKEHHUIO B Ilepuoanueckoit cucreme
.. MenneneeBa; oOIMe XUMHYCCKHE CBOMCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX M OpPraHMYECKUX COEAUHEHMH; CTPOEHUE M XMMHMUYECKHE CBOMCTBA H3YYECHHBIX
OPraHUYEeCKUX COCTUHECHUN;

- 00OBSACHATH: 3aBUCUMOCTb CBOICTB BEILIECTB OT MX COCTaBa M CTPOEHHS; MPUPOTY XUMHUECKOU
CBA3M (MOHHOM, KOBAJIEHTHOW, METAJJIMYECKON), 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOW peakiuu Hu
MOJIOKEHUS XMMUYECKOT'0 PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;

- BBINIOJIHATh XMUMHUYECKUH SKCIIEPUMEHT I10 PACIIO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKUX H
OpPraHUYECKUX BEILECTB;

- IPOBOJIUTh CAMOCTOSATEIbHBIA MOUCK XUMUYECKON MHPOPMAIIMH C UCIIOJI30BAHUEM PaA3IIUUYHbIX
UCTOYHHUKOB (HAy4YHO-TIOMYJISIPHBIX HW3JaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa);
HCII0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUH ISl 00pabOTKH U Nepesayd XMMHUYECKOH MH(pOpMaliy U ee
MIPEJCTABICHUS B Pa3JINYHbIX (hopMax; UCIIOIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B IPAKTUUECKOMH
JESITEIbBHOCTH W TOBCETHEBHOM XU3HU MJs: - OOBSCHEHUS XUMHUYECKHX SIBJICHHUM, NPOUCXOASIINUX B
npupojie, ObITY W Ha MPOU3BOJACTBE; - ONPEAETCHHUS BO3MOXKHOCTU TPOTEKAHUS XMMHUYECKHUX
MPEBPALIEHUH B pAa3JIUYHBIX YCIOBUSAX U OLIEHKH UX MOCJIEICTBUM;

- DKOJIOTMYECKH IPaMOTHOIO ITOBE/ICHUS B OKPYXKaIOLIEH Cpene;

- OLIEHKM BJIMSIHUS XHMUYECKOTO 3arps3HEHMsI OKpY)Kalollleld cpeibl Ha OpraHu3M 4YelloBeKa U
JpyTHE KUBBIE OPraHU3MBI;

- Oe3omacHOro oOpamieHusi C TOPIOYMMH U TOKCHYHBIMHM BEILECTBaMH, J1abOpaTOPHBIM
000pyI0BaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHLEHTPALMU B OBITY U Ha MPOU3BOJICTBE;

- KPUTUYECKOH OLIEHKH JIOCTOBEPHOCTH XMMHUYECKOH HMH(pOpMalMU, MOCTyMaoLed U3 pasHbIX
HUCTOYHUKOB;

- TOHMMAaThb  B3aUMOCBA3b  Y4eOHOHW  AMCHUUIUIMHBL €  OCOOEHHOCTSMM  Ipodeccuu
poeCCHOHATFHOMN IEATEIIEHOCTH, B OCHOBE KOTOPBIX JIE)KAT 3HAHUS MO JAHHOW y4eOHOM TUCIIUIUIHHE.

3HATh:



- BQOXHEHIIME XHMHUYECKUE IMIOHATHSA: BELIECTBO, XUMUYECKUH DIJIEMEHT, aTOM, MOJIEKYJa,
OTHOCUTEJIbHBIC aTOMHAas W MOJICKYJISIpHAsE MacChl, MOH, aJUIOTPONUSA, M30TOIbI, XUMHYECKasl CBS3b,
ANEKTPOOTPHUIATEILHOCTD, BaJICHTHOCTh, CTETICHb OKUCJICHHSI, MOJIb, MOJISIpHASI Macca, MOJISIPHBIN 00beM,
BEIIECTBA MOJIEKYJSAPHOTO W HEMOJEKYJSAPHOrO CTPOEHHUS, PACTBOPHI, AJEKTPOJIUT U HEIIEKTPOJIHUT,
AJIEKTPOJIUTHAYECKAs JUCCOLMALMSA, OKUCIUTEIb W BOCCTAHOBHUTENb, OKHUCIEHUE M BOCCTAaHOBIICHHE,
TEIIOBOM 3(PGeKT peakiuu, CKOPOCTh XUMHUYECKOW pEaklud, KaTallu3, XHMHYECKOE pPaBHOBECHE,

YIJIEpOJHBIN CKeNeT, (yHKIMOHATbHAS IPYTIIa, H30MEpHUs, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBI XMUMHU: COXpaHCHUA MAaCChbl BEIICCTB, IMMTOCTOAHCTBA COCTAaBa, HepI/IO,Z[I/I'—IeCKI/Iﬁ

3aKOH;

- OCHOBHBIC TCOPHU XHMUMU: XHUMHYISCKOM CBs3U, SHCKTPOHHTquCKOﬁ aucconuani, CTPOCHUA
OpTraHUYCCKUX COCHHHCHHﬁ;
- BaKHEHIIIHE BCIICCTBA U MAaTCpHAJIbI: OCHOBHBIC MCTAJIJIbI U CIUIABBI; CCpHadA, COJIAHAA, a30THAA
U YKCYCHasA KHCJIOTBI; IICJIOYHU, aMMUAK, MUHCPAJILHBIC y,[[06peHI/I}I, MCTaH, 5TWJIICH, allCTHUIICH, 6CH3OJI,
OTAaHOJI, )KXMPbI, MbLJIa, I'NTFOKO34a, caxapo3a, Kpaxmal, KJI€T4aTKa, 6€J'IKI/I, HCKYCCTBCHHBIC 1 CUHTCTHYCCKUC
BOJIOKHA, Kay4yKH, IJIACTMACCHI.

1.2.2. IInanupyemMble pe3yabTaThl 0CBOCHHUsI 0011e00pa30BaTeIbHON JUCUMIIIMHBI B COOTBETCTBHH
¢ ®I'OC CIIO u Ha ocaose ®I'OC COO
Ocoboe 3HaueHue AUCcUUIUIMHA UMeeT npu popmupoBanuu u pazsutun OK u ITK.

Oo61mmne IlaanupyemMble pe3yJbTaThbl 00y4eHUs
KOMIIETEH I[UH O6mue’ JucuuniMHapHbie’
0K 01. B yacT TPy10BOI0 BOCIIMTAHUS: - BJIAJIETh CHUCTEMOM
Bri6upats ciocodbr | - TOTOBHOCTH K TPYAY, OCO3HAaHHE | XUMHYECKUX 3HAHUH, KOoTopas
pelieHus 3a1aq [IEHHOCTH MacTepPCTBa, TPYA0II00UE; BKIIIOYAET: OCHOBOIIOJIAraromiye

npodeccrnoHaIbHOM
ACATCIIbHOCTHU
IPpUMCHUTCIIBHO

K pa3iin4YHbIM
KOHTCKCTaM

- TOTOBHOCTh K aKTHBHOM ACATCIIbHOCTH

TEXHOJIOTMYECKOU u COLIMAJIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh
MHHUIUAPOBATh, TUTaHUPOBATh "
CaMOCTOSITEITEHO BBITIOJIHATh TaKyIo
NesITeIbHOCTD;

- UHTEpEC K  pa3IUYHBIM  cdepam
poQeCCUOHAITBHON

NesITeTbHOCTH,

OnjajeHne YHHBEPCAIBLHBIMH Y4eOHBIMU
MO3HABATEJIbLHBIMU JAeliCTBUSIMH

a) 0a3oBble JIOTHUYECKHUE AeiiCTBHUS:

- CaMOCTOSITEbHO  (OPMYIIHPOBATH U
aKTyaJIM3UpOBaTh MpoOJeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPH3HAK WIN
OCHOBAHHUS ISl CPaBHEHUS, KJIACCU(UKAIU U
000011IEeHNS;

- ONpENeNnsTh LENH NSSITEILHOCTH, — 33]aBaTh
rapaMeTphbl U KPUTEPHH UX JOCTIKECHUS,

- BBIBJISITh 3aKOHOMEPHOCTH M MTPOTHBOPCUHS
B pacCMaTPHBAEMBbIX SBJIICHHSIX;

- BHOCUTh  KOPPEKTHBBI B  JESTEIBHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJILTATOB ILICIIIM,

MOHATUS (XUMHUYECKUN DSJIEMEHT,

aToOM, DJIEKTPOHHAasi 000JI0YKa
aroma, s-, p-, d-3JEKTPOHHBIC
opburanm aTOMOB, VIOH,
MOJIEKYJIa, BaJICHTHOCTD,

AIIEKTPOOTPHUIIATEILHOCTD,
CTETICHb OKHCIICHUSI, XUMHUYECKast
CBsI3b, MOJIb, MOJISIDHAs Macca,
MOJIIpHBIA  00BEM, YTJICPOIHBIN
CKeJleT, (PyHKIMOHAIbHAsI TPYTINa,
paguKal, W30MEpHs, H30MEpBI,
TOMOJIOTUYECKUI PsiJ, TOMOJIOTH,
yIJIEBOJOPOBI,  KUCIOPOA- U
a30TCco/IepXkKalle  COEAMHEHUS,
OMOJIOTUYECKU AKTHBHBbIE
BelecTBa  (YIJIEBOJBI,  KUPBI,
OClIKK), MOHOMEpP, TOJUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIpHBIE

COCIMHEHUS, KpUCTAIUITMYECKas
pelieTka, THUIBl  XUMHUYECKHX
peakiuii (OKHCIUTENBHO-
BOCCTQHOBHUTENIbHbBIE, 3K30- H
SHJIOTEPMUYECKHE, peakimu

JucnummHapHble (IPESAMETHBIC) PEe3yIbTaThl YKAa3BIBAIOTCS B COOTBETCTBHU C WX MHONHBIM mepedneM Bo ®T'OC COO ot
17.05.2012 r. Ne413 (B mocnenueit pemakiwn ot 12.08.2022)




OLICHUBAThH PUCKU MIOCJICICTBUN JIEITEIHbHOCTH;
- pa3BUBaTh KPEATUBHOE MBIIUICHUE NpHU
PEILICHUH )KU3HEHHBIX MTPo0JIeM

0) 0a30BbI€e HCCIIEN0BATEIbLCKHE AeliCTBUS:

- BJIAJIETD HABBLIKAMU yueOHO-
HCCIIEI0BATEIILCKON u IIPOEKTHOU
JeSITEIIbHOCTH, HaBbIKAMU  pa3pelIeHUst
po0IeMm;

- BBISBJIATH IPUYUHHO-CJIEJICTBEHHBIC CBS3U U

aKTyaJIM3UpPOBaTh 3a/1a4y, BBIIBUTATH TUIIOTE3Y

€¢ pCIICHUs, HaXOOWTh apryMEHThI ISt

JIOKa3aTeIbCTBAa CBOMX YTBEPKIACHHI, 3a/1aBaTh

napamMeTpbl U KpUTEPUU PEIICHNUS,

- aHAIM3UPOBATh  TOJNyYEHHBIE B  XOJE

pelIeHus] 3a/a4d  Pe3yJIbTaThl, KPUTUYCCKU

OLICHHBATh 150:¢ JIOCTOBEPHOCTb,

MPOTHO3UPOBATH W3MEHEHUE B

HOBBIX YCJIOBUSIX;

- YMETbh NEPEHOCUTDh 3HAHUS B MIO3HABATEIILHYIO

u MPaKTUYECKYIO oOmactu

YKU3HEIEATEIIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3 PA3ZHBIX

MPEAMETHBIX 00J1acTel;

- BBIJBUTaThb ~ HOBbIE  WJAEW,  [pemiararb

OPUTMHAIBHBIE MTOIX0/IbI U PEIICHUS;

- CIIOCOOHOCTH ux HCIIOJIb30BaHUS B

MO3HABATEIHLHON U COLIMAILHOM MTPAKTUKE

MOHHOTO  OOMeEHa),  pacTBOp,
ANEKTPOJIUTBL,  HEAJIEKTPOJIUTHI,
3JEKTPOIUTUIECKAS
JIICCOLIMAIIMS,
BOCCTAHOBUTEIIb,
XUMHUYECKOU
XUMHYECKOE
TEOPUH U
XUMHYECKOTO
OpPraHUYECKHX
Bbytneposa,
3JIEKTPOJIUTUYECKOM
JUCCOUMAlN, TEPHOTUIECKUI
3akoH J[.M. MenpaeneeBa, 3aKoH
COXPaHEHUS Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKMH  SI3BIK  XUMMHH,
daxTonornyeckue - CBEEHUS O
CBOWCTBAX, COCTABE, MOJIyYECHUH U
6e30macHOM MCMOJIb30BaHUH
BOXHEUIINX HEOPTraHWYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY
U TMPAKTUYECKON JEeATETbHOCTH
YEJI0BEKa;

- YMETb BBISBISATh XapaKTEPHBIE
MPU3HAKU u B3aMMOCBSI3b
M3yUYEHHBIX TOHATUNA, TPUMEHSATD
COOTBETCTBYIOUIUE MOHATUS TIPU
ONMCAHUU CTPOCHHUS U CBOWCTB
HEOPraHMYECKUX U OPraHUYeCKUX
BEIIECTB M HX IIPEBpAILCHUIL;
BBISIBIISITh B3aUMOCBSI3b
XUMHAYECKUX 3HAHUUN c
MOHATHSIMA ¥ TIPEACTaBJICHUSIMU
JIPYyTUX  €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

- yMETh
HanMEHOBaHUS
COCIMHEHUN  MEXIyHApOIHOTO
coro3a TEOPETHUYECKOMN u
MIPUKIIATHOU XUMUU U
TPUBHAJIbHBIE Ha3BaHUsA
BOKHEHIIMX BEIIECTB (STHJICH,
alleTWlieH, [IMIEepHH, (eHoI,
(dhopmanpaerun, YKCyCHas
KHCJIOTa, TVIMLMH, YrapHbIA ras,
YTJIEKUCIIBII ras, aMMUaK,
raieHas M3BECTb, HEralleHas
U3BECTh, IUTHbEBas coJa |
JOPYTHUX), COCTaBISITH (OPMYJIBI
HEOPraHMYECKUX U OPraHuYeCKUX
BEIIECTB, YPABHEHHS XUMUYECKUX
peakuuii, OOBSICHATh MX CMBICT,
MOJITBEPK/IaTh XapakTepHbIC

OKHCJIUTETD,
CKOpOCTb
peaxuuuy,

paBHOBECHE),
3aKOHbl  (Teopus
CTPOEHHUS
BeniecTB  A.M.
TEopHst

HCIIOJIB30BAaTh
XUMHNYECKUX




XMMHUYECKHE CBOMCTBA BEIIECTB

COOTBETCTBYIOILIMMU
SKCIIEPUMEHTAMU U 3alUCSIMHU
ypaBHEHUU XUMHUYECKHUX
peaxiui;

- yMeTh yCTaHaBIIUBATh
MPUHA/IJICKHOCTh W3YyYEHHBIX
HEOPraHUYECKUX u
OpPraHUYECKUX BEIIECTB K
ONpeAeNieHHbIM  KJlaccam |
rpynmnam COEJIIHEHU,
XapaKTepHU30BaTh KX COCTaB M
BaKHEHIIIHIE CBOMCTBA;
ONPENEIATh BU/IBI
XUMHYECKHUX CBsI3el
(KoBaJyIeHTHA, HWOHHAas,

METaJTN4YecKasi,  BOJOPOJIHAs),
THUITBI KPUCTAUTUYECKUX PEIICTOK
BEIIIECTB; KJ1acCU(UITUPOBATH
XAMHYECKHE

peakiuu;

- c(hopMHPOBAThH MPEACTABICHHUS:
0 XMMMYECKOM COCTAaBJIISIIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI
MHpa, pOJId XUMHUHU B MO3HAHUU

SIBIICHU IIPUPOJIBI, B
(GOpMHpPOBAHUU MBIIIJICHUS U
KyJbTYpPbI JMYHOCTH, ee

(YHKIIMOHAIBHONH TPaMOTHOCTH,
HEOOXOMMMON ISl pelieHus
PaKTUIECKUX 3a1a4 u
9KOJIOTUYECKH  O0OOCHOBaHHOT'O
OTHOIIECHUSI K CBOEMY 30POBBIO
Y IPUPOJTHOM CPEJIE;

- YMETh MPOBOAUTH PACUETHI IO
XUMHUYECKUM  QopMmysiaM U

YPaBHCHUSM XUMHUYECKHIX
peakuuii ¢  HCHOJb30BAHUEM
bu3IIeCKuX BEJIMYMH,
XapaKTepU3YIOIIMX  BEILECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
MAacChl, o0BeMa
(HOpManbHBIE YCIIOBHSI) Ta30B,
KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHBIE
XUMHYECKUE 3HAHUS TUTST
NPUHATHUS peleHui B
KOHKPETHBIX YKIU3HEHHBIX
CHUTYaIHsIX, CBSI3aHHBIX c

BCIICCTBAMHU U UX IPHUMCHCHHCM.

OK 02.
Hcnons3oBaTth
COBpPEMEHHBIE

B o0s1acTH IeHHOCTH HAYYHOTO MO3HAHMUSI:

- cpopMHpOBaHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BHUTHS HAYKU U OOIICCTBCHHOW MPAKTHKH,

- yMeThb  IUIAHUPOBAaThb W
BBITIOJIHATh XUMHUYCCKHI
OKCIIEPUMEHT (mpeBpareHus
OPraHMYCCKUX  BEIIECCTB  HpH




CpeacTBa MOUCKA, | OCHOBAHHOI'O Ha JMAJIOre KyJIbTYp, | HarpeBaHWH, NOJyYEHHUE JTUJICHA
aHanmm3a U | CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B | U HM3YYEHHE €ro  CBOWCTB,
UHTEPIPETALIMI MOJIUKYJIbTYPHOM MHPE; Ka4eCTBEHHBIE  PEaKUMM  Ha
uHpOpPMALN ul- COBEpLICHCTBOBAHUE S3bIKOBOM U | aIpAETU/BI, Kpaxmall, YKCYCHYIO
UH(OPMALIUOHHEIE YUTATEJIbCKOM ~ KYJNBTYphl ~ KaKk  CPEACTBA | KUCIOTY; JEHAaTypaiys OelKoB
TEXHOJIOTUH JUIs | B3AUMOJEHCTBHS MEXIY JIIOABMH M IO3HAHMSA | IPU  HArPEBaHMM,  LBETHHIC
BBIIIONHEHHST  3ajay | MHPa; peakiu  ONKOB;  IPOBOIWTH
poecCHOHANBHON | - OCO3HAHHME [ICHHOCTH HAYYHOH NCATCIBHOCTH, | PEAKIMH  MOHHOro  OOMCHa,
NeSTebHOCTH. TOTOBHOCTh ~ OCYHIECTBJISITh IPOEKTHYIO M | ONpPENEeNsTh  Cpeay  BOJHBIX
UCCIEN0BATENICKYIO JIEATENbHOCTD | pacTBOPOB, KaueCTBEHHbIE
MHJIMBUIYaJIbHO U B TPYIIIIE; peakuuu Ha cyibdar-, KapOoHaT-
OsjaeHne yHHBepCAIbHBIMM Y4eOHBIMH U XJIOpHII-aHUOHBI, Ha KAaTHOH
M03HABaTeJbHbIMU AeiCTBUSIMU: aAMMOHMS; pelarb
B) pa0dora ¢ uHdopmanueii: JKCIIEPUMEHTAJIBHBIE 33Ja4dl 10
- BJIAJIETh HABbIKAMH MOJy4eHHUs] MHGOPMAIMU | TeMaM "Metasbr" 51
u3 HMCTOYHUKOB Pa3HbIX tunos, | "Hemeramisl") B COOTBETCTBHH C
CaMOCTOSITEIBHO OCYILECTBIIATh ITOUCK, aHAJIN3, | TPaBUJIaMU TEXHUKU
CHCTEMaTH3aLIUI0 u UHTEPIPETALHIO | 0€30MIaCHOCTH MPU OOpaILEHHH C
uHpopmarmn Pa3IMYHBIX BUJIOB U | BELIECTBAMU M JIAOOpaTOPHBIM
¢bopM npencTaBieHus; 000py/IOBaHUEM;  IPEJICTABIIATh
- CO371aBaTh TEKCThl B Pa3IMUHBIX (OpMaTax C | pe3ysbTaThl XUMHYECKOTO
y4eToM Ha3HaueHus: MHPOpMAaLMM U 1IEIEBOM | 3KCIEepUMeHTa B (opme 3ammcu
ayIUTOpHHY, BbIOMpas ONTHMaJbHYI0 (OpPMY | ypaBHEHMH  COOTBETCTBYIOIIMX
NIPEZICTABIICHNS] M BU3YyalIU3alliy; peakimii 1 GOpMYIMPOBaThH
- OLICHUBATh JIOCTOBEPHOCTb, JISTUTUMHOCTD | BBIBOABI ~ HAa  OCHOBE  ATHUX
uH(pOpMALIK, €€ COOTBETCTBHE IPABOBBIM M | PE3yJbTAaTOB;
MOPaJIbHO-ITHUECKUM HOpMaM; - YMETb aHaIN3UPOBATh
- HCIIOJNB30BaTh CPEACTBA MH(POPMAIIMOHHBIX U | XUMUYECKYIO uH(OpMAIHIO,
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PELICHUU | NOITy4aeMyo u3 pa3HbIX
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX W | HCTOYHUKOB (CPEACTB MAacCOBOM
OpPTraHU3aIlMOHHBIX 33734 C coOmiofeHueM | nHpopMalmu, cetb VHTepHeT U
TpeboBaHU SPrOHOMHUKH, TEXHUKU | APYTHE);
0e301MacHOCTH, TUTHEHBI, | - BJIAJETh OCHOBHBIMH METOJIaMU
pecypcochepexeHus, IIPaBOBBIX U | HAyYHOTO [O3HAaHMs BEIIECTB U
THYECKMX HOpPM, HOPM HH(OPMAIIMOHHON | XUMHUYECKUX SBJICHUM
0€301MacHOCTH; (HabmonieHue, U3MEpeHue,
- BJIAJIETh HABbIKAMM pACHO3HABAHUS M 3aLLUTHI | SKCIIEPUMEHT, MOJICIIMPOBAHUE);
uHpopmaiyy, UHGOPMAIMOHHON 0E30MacHOCTH | - YMETh HMPOBOAUTH PAacyeThl MO
JUYHOCTH XUMHUYECKUM  QopMysnaM U
yYpaBHEHUAM XUMHUYECKHX
peakuuii ¢  HCHOJIb30BAHUEM
bu3IIeCKuX BEJINYMH,
XapaKTEepU3YIOIMX BELIECTBA C
KOJIMYECTBEHHOU CTOPOHBI:
Macchl, oObemMa (HOpMaJbHbIC
yCIOBHS) Tra30B, KOJUYECTBA
BEIIIECTBA; UCIIOJIb30BaTh
CHUCTEMHBIE XMMHWYECKUE 3HAHUS
JUIA  TPUHATHS — pEIleHUH B
KOHKPETHBIX YKU3HEHHBIX
CUTYaLMsIX, CBSI3aHHBIX c
BEILIECTBAMH M UX IPUMEHEHUEM
OK 04. - TOTOBHOCTh K CaMOpAa3BUTHIO, | -  YMEThb  IUIAHMPOBaTb U
O dekTuBHO CaMOCTOSITETIBHOCTH U CAaMOONIPEIEIIEHHUIO; BBITIOJIHATh XUMHYECKHH




B3aUMOJICICTBOBATh | - OBJIaJICHUE HaBbIKAMU y4eOHO- | IKCIICPHUMEHT (mpeBpartieHus
u pabortath B | MCCIIEIOBATEIBCKOM, IPOEKTHOM U COLMAIIBHOW | OPraHUYECKUX  BEIIECTB  IIPH
KOJIJICKTUBE Hu | ACATCIIBHOCTH, HarpeBaHuM, NOJTYYCHHUE ITUIICHA
KOMaHJIe. OBaagenne YHUBEPCAIIBHBIMM | I  W3yYe€HHWE €r0  CBOICTB,
KOMMYHHUKATHBHBIMHA JeiicTBUSIMH: KauyeCTBEHHBIC peaxkuun Ha
6) COBMECTHAA AeATECJIBHOCTD: IBJICTH]IBI, KpaxMasl, YKCYCHYIO
- IMOHHUMAaTh U HCIOJb30BaTh MPCUMYLICCTBA KUCIIOTY; J€HaTypaLus OEJIKOB
KOMAaH/THO! U UHAUBUIYaJIbHON paboTHI; MpH  HATPCBAHHH,  LBETHbBIC
- TPUHUMATH 11 COBMECTHOM JICATENTLHOCTH, peaKiuu  OCIKOB,  NPOBOIHTH
OpPraHU30BBIBATh W KOOPIMHUPOBATH JICHCTBUS PeakuMM  MOHHOTO  OOMeHa
9
MO ee JIOCTIKEHMIO:  COCTABIATH  TIAH | oppenensTh — cpedy — BOAHBIX
JICHCTBHH, PACTIPENENATh  PONM € YHETOM | pacrponop, KAYECTBEHHBIE
MHEHHI inaCTgII/IKOB 00CYXIIaTh PE3YJILTAThI peaKIH Ha cyibdar-, KapGoHaT-
COBMCCTHOH paloTHL, 5 U XJOPHUI-AHUOHBI, HAa KAaTHUOH
- :ospnnﬂnpoze:; (I;IOBI)IHOJ'IHﬂTI;H paO (;Ty B | anmvonms: pelaTh
YCMOBIAX — pCalbHOTO,  BHPTYaIbHOR Y| SKcIlepUMeHTATbHbIE 33789l TI0
KOMOWHHUPOBAHHOTO B3aUMOICHCTBHUS; " "
TeMaM Mertannst 51
- OCYILUECTBJIATH IIO3UTUBHOE CTPATETHUYECKOE | ,, "
Hemeramnel") B cooTBEeTCTBHHM C
MOBEZICHUE B pa3iMUHBIX CUTYaLMsIX,
MpaBUIIAMH TEXHUKU
MPOSIBIISATH TBOPYECTBO M BOOOpa)KeHHE, OBbITH
0€301acHOCTH TPH OOPAICHUH C
VMHULIMATUBHBIM
BEIIECTBAMH U JTaOOpaTOPHBIM
Ogianenne YHHBEPCAIbHBIMUA
. . 00Opy/IOBaHMEM;  TIPEICTABIISTH
PeryJIITHBHbIMHM JICHCTBUSIMM
r) IPUHATHE Ce0sl M APYTUX JIIei: PesyJIbTathbl XHMHHCECKOTO
- IPMHAMATh MOTHBBI M apryMEHThI APyrHx | ~KCHcPHMCHTA B (bopme samicn
Toaen npu aHam3e pesynprarop | YPABHCHHHI  COOTBCTCTBYIOIIMX
JIESTETbHOCTH: peakuuii W (QOpMYIUPOBATH
- IpM3HaBaTh CBOE MpPaBO M MpaBo Apyrux | SPIBOABL — HA  OCHOBE  OSTHX
JFOJIEN Ha OIIMOKHY; pe3yIbTaTOB
- pa3BUBaTh CHOCOOHOCTH TIOHUMATh MHpP C
TIO3UIIMH JIPYTOT'O YEJIOBEKA;
OK 07. B 00/1acTH 3K010rHY€CKOr0 BOCTIMTAHMS - chopMHpOBATEH TPEICTABICHUS:
ConelicTBOBaThH - c(hopMHUpOBaHHOCTH AKOJIOTHYECKON | O XMMHYECKOW COCTaBJISIOLIEH
COXpaHEHUIO KyJbTypbl, TTIOHUMaHUE BJIMSHUS COIMAJIBHO- | €CTECTBEHHOHAY4YHOW KApPTUHBI
()pr)xa}omei/'[ cpensl, | 9KOHOMHUYCCKUX  MPOLECCOB  Ha  COCTOSAHHC | MUpPA, POJIM XMMHH B IIO3HAHWH
pecypcochepekeHuo, | TPUPOIHON U COLMANLHOM CPEJIbl, OCO3HAHMWE | SBICHHUM MIPUPOJIBL, B
NPUMEHATh  3HAHHS rII00aJbHOTO  XapakTepa  AKOJOTMYECKHX | GOPMUPOBAHUN MBIIIJICHUS U
06 u3MeHenuu | Ipooiem; KYJIbTYpbI JUYHOCTH, ee
KIMMAaTa, NPUHIMIE | - TUIAHAPOBAHHE M OCYIICCTBIICHHE JEHCTBHI B | (YHKIIMOHAIBHON T'PaMOTHOCTH,
GEPEIKITHBOTO OKpYXKarollel cpefic Ha OCHOBE 3HAHMWS IICJICH | HEOOXOOUMON  [UIs  pelleHus
IIPOM3BOCTBA YCTOHYHBOTO pa3BUTHS YEJIOBEUECTBA; | MPAKTUUECKUX 3aJa4n
2
> deKTHBHO AKTMBHOE HETPHUITHC JEHCTBUHN, MPUHOCAIINX | SKOJOTHYECKH  00OCHOBAHHOTO
eHCTBOBATD B | BPEI OKpYKaloLIEeH cpene; OTHOIIIEHUSI K CBOEMY 370POBbIO
Ype3BBIMATHBIX - yMeHHE MIPOTHO3UPOBATh | U IPUPOJHOU CpeEnE;
CHTYAIHSX. HeOIaronpusTHHIE 9KOJIOTMYECKHE | - YMEThb COONIoAaTh TpaBuia
MOCTIC/ICTBUS MPEINPUHAMAEMBIX | SKOJIOTHUECKH LeIeCO00pa3HOro
JNENCTBUM, TPEAOTBPALLATh UX; MOBEJICHHUSI B OBITY U TPYIOBOU
- pacimpeHue OIlbITa JEATSITBHOCTH | IEATEIbHOCTH B LEJIsIX
9KOJIOTMYECKON HANPaBIE€HHOCTH; COXpaHEHHUsI CBOETO 3/I0POBbS M
- OBJIQ/ICHUE HaBBbIKAMU y4eOHO- | OKpYKArOIIeil MPUPOIHON CPEJIbl;

HCCIIEIOBATEIBCKOM, ITPOEKTHON U COLMAIILHOM
JeSTCIIbHOCTH,

YUUTBIBATH OITACHOCTH
BO3JICHCTBUS Ha JKUBEIC
OpraHu3Mbl OIPEIEIIEHHBIX
BEIICCTB, TIOHMMAs CMBICTT




ImoKasarTeciid npez[eanoﬁ
ﬂOHYCTHMOﬁ KOHIOCHTpAaIn

K 1.2

IIpoBoauTh
TEXHUYECKOE
o0cy)XKBaHUe u
PEMOHT
KEJIE3HOJOPOKHOTO
MOJIBFDKHOTO COCTaBa
B COOTBETCTBUU C
TpeOOBaHUSIMU
TEXHOJIOTHYECKHUX
MIPOIIECCOB

- yYMEHHME OINpeleNaTh KOHCTPYKTHUBHbIE
0COOEHHOCTH y3JI0B u neranen
’KEJIE3HOJOPOKHOI 0O MOIBUKHOTO COCTaBa;
- TIOHMMaHHE  CHCTEMBbl  TEXHHYECKOIO
00CITy’)KUBaHUS " peMOHTa
KEJIE3HOJOPOKHOT'O MOJIBUYKHOTO COCTaBa

- c(OpMHUPOBATH NPE/ICTABICHUS:
O CBOWMCTBax METAJJIOB, CIUIABAX,
BUJAX  KOppo3WH,  0o0IacTu
NIPUMEHECHHUST HEMETAIUTMYCCKUX H
KOMIIO3MIIMOHHBIX ~ MaTepHAJIOB,
BUJIaX W CBOMCTBaxX TOIUIMBA,

CMAa304YHbIX )51 3alllUTHBIX
MarcepHraliax, CBOMCTBaX
HCOPraHN4CCKUX n
OpraHNu4YCCKUX COC,Z[I/IHCHI/Iﬁ,

MapKHpPOBKE ¥ MEPEBO3KE TPY30B
110 JKEJIE3HOH JIopore.




2 CTPYKTYPA U COAEPKAHUE OBIIEOBPA3OBATEJbHON JUCHUTNIAHBI

2.1 O0beM IMCUMILIMHBI M BUAbI Y4e0HOH padoThI

Buna yueOHoii padoTnl

O0BEéM B yacax

O0BéM 00pa3zoBaTeJIbHOM M CIUNINHBI 72
B TOM YHCIIE:
OcHoBHOe coiep:kaHue 72
B TOM YHCIIE:
TeopeTHIecKoe o0yueHune 25
MPAKTUYECKHUE 3aHATHUSA 22
J1a00paTOPHBIE 3aHITHS 10
CaMOCTOSITEeNIbHAs paboTa 11
IIpodeccHnoHATBLHO-OPHEHTHPOBAHHOE COIEP:KAHNE
B T.4..
TEOPETUIECKOe O0yueHHUe 25
MPAKTUYCCKHEC 3aHSITHS 4
KOHTPOJIbHbIE Pa00ThI 1
B coomeemcmeuu ¢ yueOHbIM nianom no umoeam I cemecmpa ammecmayus
npoeoouUmcst 6 hopme KOHMPOIbHOU PAOOMbL.
[IpomesxkyTouHasi atTecTanus (B popme nuddepeHInpoBaHHOTO 3aUeTa) 2




2.2 TemaTn4yecKuii IVIaH M COAEPKAHUE NPeIMeTa

1

2

4

HaumeHoBaHue pa3/iesioB U TeM

Conep:xanue y4e0HOro MaTepuasia, IPpaKTUYeCKue 1 J1adopaTopHbie 3aHATHS,
CaMOCTOSITe/IbHAsI padoTa 00y4alouuxcst

O0BeM
4acoB

dopMupyemble
KOMIIeTEeHINH

Paznen 1. TeopeTrnyeckue 0CHOBbI XUMHUU

8/1

Tema 1.1 CtpoeHue aToMOB.
[Iepuoanueckuii 3aK0H U
nepuoInyecKas cuctema
XUMHUYECKHUX 31eMeHTOB [I. 1.
Menneneena

1.1.1 OcHoOBHBIE OHATHS U 3aKOHBI HEOpraHudecko u oduieit xumun. [lepuoauueckas
cuctema xumuueckux eMeHToB /.M. MenneneeBa. CtpoeHue atoma

OK 01 OK 02

Coaep:xkanue yue0HOro MaTepuasa

CoBpemeHHas MoJeb CTpoeHUsT aroMa. CHMBOJMYECKUI S3bIK XUMUHU. XHUMHUYECKUN 3JIEMEHT.
OnektpoHHas KoHpurypanus atoma. Kmaccudukanus XUMHYECKHX 3JIeMEHTOB (s-, p-, d-
37eMeHThl). BaneHTHble 31eKTpoHbl. BaneHTHOCTh. DNeKTpOHHAas MPUpOoJa XUMUYECKOM CBS3HU.
DNEKTPOOTPULIATETIPHOCTh. BUIbI XUMUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAs, METAJUIMYeCKas,
BOJIOPOIHAsT) U CIIOCOOBI €€ 00pa30BaHusL.

ITepuomnueckas cucrema xumudeckux snmemeHToB J[ M. MenneneeBa. DOU3NUECKUIT CMBICI
[Tepuoguyeckoro 3akona J.M. Menneneea. 3akOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUYECKHX
AJIEMEHTOB, 00pa3yeMbIX MMH TPOCTBIX M CIIOXKHBIX BEIIECTB B COOTBETCTBUH C IOJIOKEHHEM
XUMHYECKOro 3reMenTa B [lepuonmdeckoid cucreme. MUpPOBO33PEHUECKOE M HAYYHOE 3HAUYEHHE
[Tepuomnueckoro 3akona .M. MenneneeBa. [Ipornoszer [I.M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX HJICMEHTOB

CamocrosiTesibHas padora odyuarommxcs Nel

KoHncnekr, mnoaroroBka cooOmeHuid Ha TeMbl 10 BbIOOpy: HaHoTexHomorus Kak
IIPUOPUTETHOE HAIPABJICHUE Pa3BUTUs HAYKH U Npou3BojcTBa B Poccuiickoit Penepanyy;
PanmnoaktuBHOCTB. McCnonb30BaHME pPAAMOAKTHBHBIX HM30TONOB B TEXHUYECKUX LEIAX.
PeHTreHoBCcKO€ H3JIy4eHME M €ro HCIOJb30BaHHE B TEXHUKE M MeauuuHe. PenieHue
TEOPETHUYECKUX M DKCIIEPUMEHTAIBHBIX 3a/ad II0 BOIPOCAM: OCHOBHBIC IOHATHS XHMMHH,
OCHOBHBIE 3aKOHBl XUMHUHM. PacueTHple 3amaud Ha HaXOXKIEHUE OTHOCHUTEIBHOU
MOJIEKYJIIPHOM MAacChl, OIPEIEICHUE MACCOBOM OJIM XUMUYECKHX JJIEMEHTOB B CII0KHOM
BELICCTBE.

1.1. 2 Ilpaktuuyeckoe 3anaTue Nel Pemenue pacueTHblx 3agau no teme: "OCHOBHbBIE
KOJINYECTBEHHBIE 3aKOHBI U PACUYETHI 10 YPABHEHUSIM XMMHUYECKUX peaKiuii"

OK 01 OK 02
IIK 1.2

1.1.3 IIpakTnuyeckoe 3aHaTHe Ne2 PemieHue 5SKCIEPUMEHTANbHBIX 3aJad IO TEMeE:
[lepromnueckas cuctema xumuaecknx daeMeHToB JI.M. MenneneeBa. CTpoeHne atomMa

OK 01 OK 02
K 1.2




1.1.4 IIpakTu4yeckoe 3anaTHe Ne3d PernieHue >KCIEpUMEHTANbHBIX 33/ad 1O TeMe: THrbl
XUMUYECKUX CBA3EH. TUIIBI KPUCTAIUIMYECKUX PELIETOK

OK 01 OK 02

Paznen 2. XumMnueckne peakuumn

10/2

Tema 2.1 Tunoel XUMHYECKHUX
peakuui

2.1.1 Knaccudukanus ¥ THIIBI XUMHUYECKUX PEAKIHi HEOPTaHMUECKUX COCTMHEHUH

OK 01 OK 02
IIK 1.2

Conepxanue y4eOHOro MaTepuasia

Knaccudpukanus v THUNBI XUMHUYECKMX pEaKIUA C y4yacTHEM HEOpPraHMYECKHUX BELIECTB.
CocraBrieHHe ypaBHEHUU PEaKIMi COCIMHEHHUS, Pa3JIOKEHHUs, 3aMEIleHHs, oOMeHa, B T.d.
peaxiuii TOpeHus, OKHUCIEHUS-BOCCTAHOBICHHUS.

VYpaBHeHHsI  OKHUCIEHUsA-BOCCTaHOBJIeHHs. CreneHb  okucineHua.  OKHCIUTENb U
BoccTaHOBUTENb. CocTaBieHME U ypaBHUBAHUE OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MeToI0M 3JIEeKTpPOHHOro OanmaHca. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B
pUpoJie, MPOM3BOACTBEHHBIX MPOLIECCaX U )KU3HEACIATEIbHOCTH OPTaHU3MOB.

CamocrosiTesbHast paboTa o0yuaromuxcs Ne2
AHanu3 u mpeoOdpa3oBaHue yueOHON HHDOpMAIIH.

2.1.2 IIpaktnueckoe 3aHsaTHe Ne4 PemnieHue SKCIEPUMEHTAJIbHBIX 3a/4ad IO TEME:
"OKHUCANTENHbHO-BOCCTAHOBUTEIbHEIC PeaKIU"

OK 01 OK 02
K 1.2

Tema 2.2 DiiekTpoIuTHYECKAS
JTUCCOIUALIMSA M HOHHBII 00MeH

2.2.1 PactBopeHme Kak (PU3UKO-XUMUYECKUN TIPOIIECC.

OK 01 OK 04
IIK 1.2

ConepxaHue y4eOHOro MaTepuasa

Teopust MeKTPOIUTHUECKON Trucconranuu. MIoHbl. DIEKTPOIUTHI, HEAJEKTPOIUTHI. Peakunmn
noHHOTOo oOMeHa. CocTaBJIeHHE peaKIuii HOHHOTO OOMEHa IyTeM COCTaBJICHUS WX TOJHBIX U
COKpAILICHHBIX HOHHBIX ypaBHEHMI. KHCIIOTHO-OCHOBHBIC pEaKIMU. 3aJJaHusI HA COCTaBJICHUE
HMOHHBIX PEaKIIHi.

[IpakTryeckoe UCTIOIB30BaHUE PEAKITUA HOHHOTO OOMEHA M TUIPOJIN3a B TEXHONTOTUYECKUX
npoueccax  >KenesHOAOPOXHOro  TpaHcnopTta. [loHaTuA:  ranbBaHOCTErus,
ranbBaHONACTUKA, X NPaKTUYECKOE 3HAYEHME B XKene3HO4OPOXHOM XO35UCTBE.

CamocrosiTesbHas padoTa o0y4yaromuxcs Ne3
AHanu3 u npeoOpazoBaHue ydyeOHOW nHpopmanuu. [loaroroBka cooOuieHnit Ha Temy IO
BbIOOpY: IIpakTHueckoe NPUMEHEHHUE 3JIEKTPOJin3a: papUHUPOBAHUE, TaIbBAHOIIACTHKA,




TaJIbBAHOCTCT H.

2.2.2 JlabopatopHoe 3ansitue (padora) Nel "lccienoBaHue CBOMCTB 3JIEKTPOJIUTOB.
Onpeaenenne pH cpeanl pactBopoB. Teopus 2JIEKTPOAUTHICCKON Auccoruanun”

OK 01 OK 04
IIK 1.2

2.2.3 JlabGopaTopHoe 3ausitue (padora) Ne2 "Peakuuu nonnoro oomena. ['maponus conei”

OK 01 OK 04
IIK 1.2

Paznen 3. CTpoeHne u CBOHCTBA HEO

FraHH4IYe¢CKHUX BCIIECCTB

7/2

Tema 3.1 Knaccudukanus,
HOMEHKJIaTypa u CTpOEHHE
HEOPraHMYEeCKUX BELIECTB

3.1.1 OcHOBHBIE KJIACChI CIOKHBIX HEOPraHUUECKUX COCAMHEHUM.

OK 01 OK 02
K 1.2

Conep:xxaHue y4ueOHOI0 MaTepuaia

[Ipenmer Heopranuueckoit xumuu. Knaccudukanus HeopraHuueckux BeulecTs. [Ipoctbie u
CloXHbIe BemecTBa. (OCHOBHBIE KIJIACCHI CIIOKHBIX BEIIECTB (OKCHUIBI, THAPOKCHUJBI,
KHUCJIOTBI, COJIM). B3anMOCBSi3b HEOPraHMYECKUX BEIIECTB. ATrperarHble COCTOSHUS
BeulecTBa. Kpucrtanmnmueckue n amopgHble BeleCTBa. THIBl KPUCTALIMYECKHX PELIETOK
(aToMHasi, MoOJIEKyJIsIpHas, MOHHAs, MeTaJyIM4ecKas). 3aBUCUMOCTb (U3UYECKUX CBOICTB
BEUIeCTBA OT THUIA KPHUCTAJUIMYECKOM pemeTKH. 3aBUCHUMOCTh XUMHUYECKOW aKTUBHOCTH
BEUICCTB OT BHJA XUMHYECKOM CBS3M M THUIA KPUCTAIIMYECKOW pemieTku. IIpuumHel
MHOT000pa3us BEIICCTB

CamocrosiTesbHast padora o0y4yaromuxcs Ned
Ananu3 u nmpeoOpazoBaHue yueOHOM nHDOpMaIIH.

3.1.2 Ilpaktu4yeckoe 3aHaTHe NeS  Pemenwe  NpakTMKO—OPUEHTHUPOBAHHBIX
9KCIIEPUMEHTAJIBHBIX 3a/a4u 1o TeMe: YncThle BenlecTBa U cMecu. JIucnepcHble CUCTEMBI.

OK 01 OK 02
K 1.2

Tema 3.2 DU3UKO-XUMHUYECKUE
CBOMCTBA HEOPTraHUYECKHUX BEIIECTB

3.2.1 Ilpaktuuyeckoe 3aHaTHe Ne6  PemeHue  IpakTMKO—OPUEHTHUPOBAHHBIX
SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaMm: "Metamisl"; "Hemerauer"

OK 01 OK 02
I[IK 1.2

CamocrosiTesqbHasi padora o0yuaromuxcesi NeS

Pemienue mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHMl HA CBOWCTBA, COCTaB, IOJIYYEHHE U
0e30MacHoOe UCIOIb30BaHNE HEMETAIOB B OBITY M MPAKTUYECKOM NEATEIbHOCTH YeIOBeKa.
[MonroroBka cooOmenuit Ha TemMy 1o BbeIOOpy: [IpuMeHeHHMe HeMETaJUIOB B
JKEIIE3HO0POKHOM X03sicTBe. [IpaBuia nepeBo3KU HEMETAJIOB 1O JKEJIE3HOM JOpOre.
[TonroroBka K MTOTOBOW KOHTPOJIBHOM paboOTe MO KiaccaM HEOPraHWYECKHX COEIMHEHMM:
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIAcCOB HEOPraHWYECKUX BeHiecTB (OKCHIIOB,
TUAPOKCUIOB, KHUCJIOT, COJIEH M [Jp.). 3aKOHOMEPHOCTH B H3MEHEHUHM CBOMICTB IPOCTBIX
BEUIECTB, BOJOPOAHBIX COENMHEHUM, BBICIIUX OKCUIOB U THUAPOKCUAOB. MneHtudukauus




1 2 3 4
HEOPraHMYECKUX BELIECTB C HCIOJb30BaHHEM UX (U3UKO-XMMHYECKUX CBOMCTB,
XapaKTEePHBIX KAUECTBEHHBIX PEAKIIUN
Tema 3.3 WNnentudukanus | 3.3.1 ['eHeTHUECKas CBSI3b HEOPTaHUYECKUX COCTMHEHUI OK 01 OK 02
HEOPraHUYECKUX COCAMHECHUN HToroBasi KOHTpoJbHas padoTa Nel K 1.2
Hmoz I cemecmpa: MakcumanbsHas yueOHasi Harpy3ka (Bcero) 30
Obs3arenbHas ayIUTOpHas ydeOHasi Harpy3Ka (BCero) 25
MPaKTUYECKNE 3aHATHS 12
nabopaTopHble 3aHATHS (PaOOThI) 4
camocTosiTelbHas paboTa 5
KOHTPOJIbHAsA paboTa Ji
Pa3nen 4. CtpoeHue u CBOMCTBA OPraHNYeCKUX COeIMHEHU I 28/4
Tema 4.1 Knaccudukanus, | 4.1.1 ITonstue 06 opraHMuecKuX BeIECTBAaX, X MPUMEHEHHE Ha jkele3Hol gopore. Teopus OK 01 OK 02
CTPOCHUE u HomeHnknarypa | A.M. Bytnepora. Knaccudukaims opraHndecKux BEIIECTB K 1.2
OpPraHUYECKUX BEILECTB Copep:xanue y4e0HOro MaTepHuaa 2
[losiBieHMEe M pa3BUTHE OPraHUYECKOW XMMHHM Kak Hayku. I[Ipeamer opraHu4eckoll XUMHH.
MecTto ¥ 3HaYeHUE OPraHMYECKOM XUMHUU B CUCTEME €CTECTBEHHBIX HayK. XHUMHYECKOE
CTPOCHHE KakK IOpPSJIOK COEIMHEHUS aTOMOB MOJIEKYJE COIVIACHO MX BaJCHTHOCTH.
[IpuMeHeHne OpraHMYEeCKMX BELIECTB Ha Jkejle3Hol popore. Ilomoxenuss Tteopuun
XUMHUYECKOTO CTPOEHHUsI OpraHudeckux coeanHeHuil A.M. BytnepoBa. YriepoaHsiii ckener
OpPraHMYECKOM MOJIEKYJbl 3aBUCHMOCTh CBOWCTB BEILECTB OT XMMHUYECKOIO CTPOEHHS MOJIEKYJL.
WMzomepuss u wm3omepbl. Ilonste o QyHkimoHanbHOM rpymnmne. Paaukan.  IlpuHnmns
KJIacCU(PHKALIMU OPraHUYECKUX COEeTUHEHUH. MeXmayHaponHas HOMEHKJIATypa U TPUHIIUIIBI
HOMEHKJIaTypbl OPTraHUYECKUX COEAMHEHUI.
CamocrosiTesbHas padora o0y4yaromuxcs Ne6 1
[Ton6op, ananu3 u mpeoOpazoBanue ydeOHON uHPpopManmu. [loaroToBka cooOmieHUit Ha
TeMbl 1o BEIGOpY: JKu3Hb M nearensHocTh A. Kekyne. XKusHb u jestensHOCTh M.
bepuennyca. )Kusnp u gesrenpHocts @. Bemnepa.
Tema 4.2 CpoiictBa opranuyeckux | 4.2.1 AjkaHbl: COCTaB, CTPOEHUE, TOMOJIOTHYECKUN PSL. OK 01 OK 02
COCTUHEHUN [IK 1.2
Conepxanue y4eOHOro MaTepuasa 2

[IpenenbHple yraeBOAOPOABI (aJIKaHBI U IUKIJIOATKaHbl). (OCOOCHHOCTH KiIacCH(PUKAINH U
HOMEHKJIATyphl, H30MepUs, (PU3MUECKUEe CBOMCTBA, XMMHUYECKHE CBOWCTBA, CIIOCOOBI
nonydyeHus. ['opeHue MeTaHa Kak OJWMH W3 OCHOBHBIX HCTOYHHMKOB TeIla B
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MPOMBIIIIEHHOCTH U ObITY. CBONCTBA MPUPOJHBIX YIIIEBOJAOPOOB, HAX0XKICHUE B MPUPOJIE

U IPUMEHEHHUE aJIKAHOB.

4.2.2 IlpakTnuyeckoe 3aHsiTue Ne7 PemieHue SKCIEpUMEHTAIBHBIX 3aJad IO TEME:

"CpaBHUTENbHAS XapaKTEPUCTUKA METaHa U ATaHa"

Conep:xxanue y4e0HOIro MaTepuasa

XKunkue yraeBogopoasl (OEH3UMHBI, KEPOCHHBI, COJSPOBBIE Maciia, Ma3yT) - B KadecTBE OK 01 OK 02

TOPIOYEro B JBUTATESAX BHYTPEHHErO CrOpaHUs MOJBUKHOIO COCTaBa KEJIE3HOIOPOKHOTO K 1.2

TpaHcnopta. TBepable yriaeBogopoasl (mapaduHbl) — KOMIOHEHTHI JKHAKHX CMas3oK,

UCIIONB3YEMBIX JJII CMa3Kd TPYIIMXCS Yy3J0B TEIUIOBO3HBIX JIBUTaTeliel, OCEBbIX

MOJIUIMITHUKOB BarOHOB 3JIEKTPOBO30B, TEIIOBO30B. [ alOreHNnpou3BOIHbIE YIIIEBOAOPOIBI -

B KaUeCTBE XJIa/IareHTa B pepHKEePaTOPHBIX BarOHaX.

4.2.3 Ankensl, ankaaueHbl. CocTaB M 0COOEHHOCTH CTPOCHHUS OK 01 OK 02
K 1.2

Conep:xanue y4eOHOro MaTepuasia

Hemnpenenbaple (ankeHbl, ankuHbl W ankagueHbl). OCOOCHHOCTH KiIacCH(PUKANMH WU

HOMEHKJIaTypbl, Hu30Mepus, (U3NYECKHE CBOWCTBA, XHWMHUYECKHE CBOWCTBA, CIIOCOOBI

nonyueHusi. ['opeHue aleTuieHa Kak MCTOYHHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHU IS

CBapKM U pe3ku MeTawioB. [IpakTuueckoe MpUMEHEHHE aJIKEHOB M alKaJueHOB B

JKEJIE3HOJJOPOKHOM XO35HCTBE

CamocrosiTesibHas padora o0yuyaromuxcs Ne7

ITox6op, aHam3 1 peodpa3zoBaHue yIeOHOM HHGMOPMAIIHH.

4.2.4 Ilpaktuyeckoe 3ansitue Ne8 PemeHue »sKClepUMEHTAIBHBIX 3a4ad [0 TEME:

"[Tosy4yeHue 3TUICHA U U3yYEHUE €r0 CBOMCTB"

Conepxanue y4eOHOro MaTepuasia OK 01 OK 02

[IpruMeHeHHsT TOJMMEPOB HA MPEANPUATHAX HKEJIE3HOJOPOKHOTO TpaHCIopTa  IJist IK 1.2

QIIEKTPOM30JIALIUY, PYKaBOB TOPMO3HOM CHCTEMBI IO€3]10B, IIPUBOJHBIX pEMHEM,

S00HUTOBBIX  COCYJOB  aKKyMYJSATOpOB, JleTalled M  3alUTHBIX MOKPBITHH  Ha

KEJIE3HOJJOPOKHOM TPAHCIIOPTE

4.2.5 IIpakTnuyeckoe 3aHsaTHe N9 PemieHue SKCIEpUMEHTANIBHBIX 3a7ad IO TEME:

"AueTnieH u ero romosaoru” (AJIKUHbI) OK 01 OK 02

Conep:xxanue y4e0OHOIro MaTepuasa IIK 1.2

HpI/IMeHeHI/Ie MOJIMMEPBI HA OCHOBC IMPOU3BOJHBIX aJIKWHOB B KAYCCTBC U30JIALINHN 3allIUTHBIX
000J10U€eK KaOeIbHBIX PI3I[CJ'IPII>1 H IIPOBOAOB, BHyTpeHHeﬁ OTHCIIKH MMACCAXXHPCKHUX BAI'OHOB M
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BAaroHoB OJJICKTPOIIOC310B. HpI/IMeHeHI/Ie aleTUJICHa W €ro IroMOJIOrOB Ha HNPCAINPUATHAX
KCIC3HOAOPOKHOIO TpaHCIIopTa.

4.2.6 Apenbl. CocTaB, CTpOEHUE, ITOTYUYCHUE

OK 01 OK 02
IIK 1.2

Copaep:xanue y4e0HOIo MaTepuaa

OcoOeHHOCTH KJIaCCH(PHUKAIMA W HOMEHKJIATYphl, H30MepHs, (U3NUYECKHe CBOICTBA,
XMMHUYECKHE CBOMICTBa, CrocoObl Noiy4yeHus. lIpuMeHeHHe apeHOB M UX TOMOJIOTOB Ha
OPEANPUATHIX  JKEIE3HOAOPOXKHOTO  TpaHCHopTa.  TOKCHYHOCTH  apOMaTHYECKHX
YIJIE€BOAOPOAOB. SITOXUMHUKATHI.

4.2.7 IlpakTudeckoe 3anaTHe Nel() Pemenue sSKcnepUMEHTANBHBIX 3ajad IO TEME:
"CpaBHUTENIbHAS XapAaKTEPUCTHUKA CITUPTOB"

Conepxanue y4eOHOro MaTepuasia

OpnHoaTOMHBIE CHUPTBI — KaK OCHOBA JIAKOKPACOYHBIX MAaTepUajoB HaXOMSIIUX CBOE
IPUMEHEHUE B KEJIE3HOJAOPOKHOM XO34WCTBE (Kpacka AJisi IMOKPBITUS IMACCAXKUPCKUX U
IPYy30BbIX BaroHOB; IJIACTH(PUKATOPBL, NPUMEHsSEMble B CBETO-, TEPMO-, MOPO30-,
BJIArOCTOMKMX JI€TaIIX IOABM)KHOIO cocTaBa U T.1.). lIpuMeHeHue STUIEHINIHMKOIS U
[NIMLIEpUHA B KayecTBE AaHTHU(PPU30B B paauaTopax CHCTEM OXJIAXJEHUs JBUTATeneit
BHYTPEHHEI0 CrOpaHMs; TMJpaBIMYECKHUX, TOPMO3HBIX M 3aKAJIOYHBIX JKUAKOCTEH B
MOJIBPKHOM ~ COCTaBe  JKEJE3HOIOPOKHOrO  TpaHcmopTa. [IpakThyeckoe  3HayeHHE
apOMaTHUYECKUX CHUPTOB U UX MPOU3BOJIHBIX B JKEJIE3HOJIOPOKHOM XO3sMCTBE. YCIOBUSA
MEPEBO3KHU CIHUPTOB MO *Keye3Hoi aopore. [IpakTnyeckoe 3HaU€HHE MHOTOATOMHBIX CIIUPTOB
B JKEJIE3HOJIOPO’KHOM XO03siiicTBe. [lepeBo3ka apoMaTHUECKUX CIIUPTOB I10 XKEJIE3HOHM Jopore,
MapKUpPOBKa IPY30B.

OK 01 OK 02
IIK 1.2

4.2.8 Anbnerunpl. Kap6onosbie kuciotsl. CocTaB, CTpoeHHE, KilacCu(UKaLns

OK 01 OK 02
IIK 1.2

Coneprxanue yue0HOro MaTepuaJsia

OCOoOCHHOCTH KJIACCH(HMKAIIMA W HOMCHKJIATYPbl, H30MEpHs, (U3NYECKUE CBOMCTBA,
XUMHUYCCKHUEC CBOﬁCTBa, CIIOCOOBI TIOJTYUCHMUA. Mpr1a Kak coJIM BBICIIAX Kap6OHOBI)IX KHCJIIOT,
ux Momwiee neiicreue. CiiokHbIe Y3QHUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KHCIIOT.

CamocrosiTesibHas padoTa odyuyaromuxcs Ne§

[Moxbop, ananu3 u mpeoOpa3oBanue yuebHoit uHpopmammu. I[logroroBka cooOleHwit Ha
TEMy IO BBIOOpPY: MypaBbuHas KMCIIOTa B TPUpPOJE, HAyKe W MPOW3BojacTBe. Mcropus
ykcyca. IIpakThuueckoe 3HAaYeHHE AJIbJETHAO0B M MX TPOMU3BOJHBIX B KEJIE3HOJIOPOKHOM
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xo3siicTBe. IlepeBo3ka aibAETHAOB MO JKEJIE3HOM JOpore, MapKHpPOBKa TIPY30B.
[IpakTudeckoe 3HaYeHHE KApOOHOBBIX KHUCIOT M HMX MPOU3BOAHBIX B IKEJIE3HOJOPOKHOM
xo3s1iicTBe. [lepeBo3ka KapOOHOBBIX KHCIOT IO KEJIE3HOH J0pore, MapKHUPOBKa TI'PY30B.
[IpakTrueckoe 3HaUCHHUE )KUPOB U UX MPOU3BOJIHBIX B JKEJIE3HOJOPOKHOM XO3SMCTBE.

4.2.9 JlabopaTopHoe 3aHsiTue (padora) Ne3 "CBoiicTBa albJeruI0B U KApOOHOBBIX KHCIOT"
Conepxanue y4eOHOro MaTepuasia

MypaBbuHBIi ~ anpaeru]i Kak ~ KOMIIOHEHT  OaKelWTOBOrOo  Jiaka,  SIBJISIFOIIMMCS
AHTUKOPPO3UMOHHBIM TOKPBITUEM JUIsI BaroHOB. TEKCTOJUT KaK OCHOBA ISl U3rOTOBJICHUS
3yOuaThIX KOJIEC, BKJIAJbIIIEH TMOJIIMITHUKOB, a TakkKe KaK dSJEKTPOU30JISATOP.
ACOOTEKCTOUT KaK KOMITOHEHT ISl U3TOTOBJICHUS TPYIIUXCS IeTaleH IUCKOB CICTIICHUS U
TOPMO3HBIX KOJIOOK Ha JKEJIE3HOJAOPOXKHOM TpaHcnopTe. lIpumeHenue ameroHa B
JKEJIE3HOAOPOKHOM X03siCTBE [IprMeHEHNE 1IaBENEBOM KUCIOTHI AJIsI OYUCTKH METAJIIOB OT
pKaBYMHBI U HAKUIIM, B TOM YHCIIE U B KOTJax JIOKOMOTHBOB. [lepeBo3ka M MapkupoBKa
QJTBJICTHJIOB M KapOOHOBBIX KHCIIOT IO JKEJIE3HOM JJopore

OK 01 OK 02
OK 04
I[IK 1.2

4.2.10 TIlpaktuyeckoe 3ansitue Nell PemieHue sKkcCrepUMEHTAIbHBIX 3a7ady IO TEME:
"Cnoxusie 3¢upsl. Kupsl. [Torstue o CMC"

Copep:xxanue y4e0HOIro MaTepuaa

ByTunaueTaT kak KOMNOHEHT NeHTadTaneBbiX aManen, UCNoNb3yeMblX ANs OKPacku
NacCaXmpCKMx BaroHOB U  JIOKOMOTUBOB;  3JIEKTPOU3ONALMOHHbBIX  NaKoB,
NPUMEHSAEMBIX MPU PEMOHTE TAroBbiX ABuratenen. XXupbl Kak NPOAYKT TUTAHHS U
XUMHUYECKOE ChIpbe. 3aMEHa JKUPOB B TEXHUKE HEMUINEBBIM ChipbeM. MbINa BbICLINX
XWPHbIX KUCIMOT KaK 3aryctutenu B nNnacTUYEeCcKUX cCMaskax, MNPUMEHAEMbIX B
PasfiMYHbIX MexaHu3Max Asis CMasky NOALUMMNHUKOB, 3yb4aTbIX KONec, BUHTOBbLIX U
LUenHbIX nepefad, WapHUPHbIX coeanHEHUNn N Ap. CHHTETHYEeCKHe MOIOIINE CPEICTBA
(CMC): 10CTOMHCTBA 1 HEJIOCTATKH.

OK 01 OK 02
K 1.2

4.2.11 AMu»bl. AHWINH

OK 01 OK 02
K 1.2

Conepxanue y4eOHOro MaTepuasa
OcoOeHHOCTH KJIacCU(PUKAMUM U HOMEHKJIATyphl, H30Mepus, (QU3NYECKUE CBOMCTBA,
XMMHUYECKHE CBOMCTBA, CIIOCOObI MOJIyUEHHUSL.

CamocrosiTesqbHasi padora o0yyaromuxcsi Ne9
[Toxbop, ananu3 u mpeoOpazoBanue yuebHoit uHpopmammu. IlogroroBka cooOiieHwit Ha
TeMy 1o BbiOOpYy: KusHb um gestenpHocTh H.H. 3uHWHA. AHWIMHOBBIC KpacHTENH.
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[IpakTHueckoe 3HAYEHWE aMUHOB M HX IPOU3BOJHBIX B JKEJIE3HOJOPOXKHOM XO3SAWCTBE.
[TepeBo3Ka aMHUHOB 10 JK€JIE3HOU JOpOre, MApKUPOBKa IPY30B.
4.2.12 JlabopaTopHoe 3ansitue (padora) Ned "Amunokucinorsl. benku. PacnoznaBanue 2
BOJIOKOH"
Conep:xxanue y4e0HOIro MaTepuasa
KanpoH — kak KOMIIOHEHT BHYTPEHHEHN OTIEJIKH ITOABUKHOTO cocTaBa. I[Ipumenenue kies Ha OK 01 OK 02
OCHOBE TOJIMAMKJIa B BArOHOCTPOCHUHM JIJIsi CKJIEMBaHUsI. MUIOpA-MoporiacT — Kak OCHOBA OK 04
JUISL  TeTUTOM3OJISIIIUM  M30TEPMUUYECKHUX, TACCAXKHUPCKUX W peprKepaTOPHBIX BaroHOB. K 1.2
TexHM4eCKui BOMIOK Kak IMPOKJIAJ0YHBIM Marepuan B Oykcax IMPU PEMOHTE BaroHOB U
JIOKOMOTHBOB. 3Hau€HHE aMHUHOKANpPOHOBOM M aMMHOPHAHTOBOM KHUCIOT IJs OOBEKTOB
JKEJIE3HOJJOPOKHOTO  TpaHcmopTta. buocuHTe3 OenkoB. XHUMHUECKHE BOJOKHA U HUX
MIPUMEHEHNE Ha KEJIE3HOIOPOKHOM TPAHCTIOPTE.
Tema 4.3 Wnentudukanus | 4.3.1 JlabopaTopHoe 3ansiTue (padora) NeS "CpoiicTsa yrieBoaos" 2 OK 01 OK 02
OpraHN4YeCKHUX BEIIIECTB, ux | Cogepxxanue yueOHOro MmarepuaJjia OK 04
3HaueHUE M MpUMEeHeHue B ObIToBOM | [I[puMeHeHre MpecCOBaHHOM MPEBECHHBI ISl BKIAABIIICH MOAIIUITHIUKOB, BTYJIOK, OTIOPHBIX K 1.2
U TIPOU3BOJACTBEHHOM AEATENBHOCTH | IUIMT, HW3TOTOBJIEHHS WIECTEPEH MOJBMXKHOTO COCTaBa JKEJIE3HOJOPOMKHOTO TPAHCIIOPTA.
YeJI0BEKA YTIeBobl M UX POJIb B )KUBOU mpupoje. Pa3Butue caxapHoil mpoMbIIIJICHHOCTH B Poccuu.
4.3.2 Ponp xumMuM B O0O0CCHEYCHHH OKOJOTUYECKOW, DSHEPreTHUYECKOW W THIINECBOU OK 01 OK 02
0€30I1acCHOCTH K 1.2
Copaep:xxanue y4e0HOIro MaTepuaia 2
Ponp opranuyeckoil XMMUU B pPELICHUM MPOOJIEM HHEPreTHUecKoil Oe3omacHoCTH, B
Pa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHHMKOB HHEPTrUU
(ayIbTepHATUBHBIE MCTOYHHKU SHEpruu). ONacHOCTh BO3JECUCTBUS HA KUBBIE OpPraHU3MBbI
OPTaHMYECKHUX BEIIECTB OTICIBHBIX KJIaccoB  (YIJIEBOJAOPOJbI, CHHUPTHI, (HEHOJIBI,
XJIOPOPTraHUYECKHUE TPOU3BOJAHBIC, aNBICTHABl W Jp.), CMBICT IOKa3aTedsl MpeaebHO
JIOMyCTUMOW KOHIICHTpanud. YenoBek B MuUpe BeLlecTB M MatepuarnoB. XUMUS U
300pOBbE 4YeJyioBeKa
Pa3znen 5. KuHeTndeckue M TepMOXMMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUsI XMMHYECKUX peaKuni 2/0
Tema 5.1 Ckopocts xumuueckux | 5.1.1 IlpakTmueckoe 3ansitme Nel2 PemeHue sKcnepuMEHTAIBHBIX 3a1ad [0 TEME: 2 OK 01 OK 02
peakuuii. XMMUYECKOe paBHOBECHE "CKOpOCTh XUMHUYECKUX pEaKIUii. XUMUYECKOE paBHOBECHE" K 1.2

Conep:xanue y4eOHOro MaTepuasia
bydepHbie pacTBOpPBI B TEXHOJOTHUECKHUX Tporieccax (IMpH IEKTPOXUMHUUYECKOM HAaHECCHHUH
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3aIIUTHBIX MOKPBITHI, B TPOU3BOJICTBE KPACUTEIICH)
Paznen 6. PacTBopbl 2/0
Tema 6.1 IlonsiTue o pacTBopax 6.1.1 IlpakTuyeckoe 3anstue Nel3 PemeHue sSKCrepUMEHTAIBHBIX 3a/ad MO TEME: 2
"PacTBOpBI, HCII0JIb3YyEMbIE B OBITOBOM M IIPOU3BOJICTBEHHOM JEATEIBHOCTH YeloBeKa" OK 01 OK 02
Copaep:xanue y4e0HOIo MaTepuaa K 1.2
IIepeBo3ka pa3nu4HBIX XKUAKOCTEH IO JKEJIE3HOW Jopore. PacTBOpbI, HCIOJIB3yeMbIE B )
OBITOBOM, MPOW3BOJCTBEHHOW JIEATENHHOCTH UeNoBeKa. PacTBOpbI, NpUMEHSEMbIE B
JKEI€3HOJOPOKHOM XO03SHMCTBE
Pa3nen 7. XuMus B ObITY H IPOU3BOJICTBEHHOI 1eATEJILHOCTH YeJIOBEKa 4/2
Tema 7.1 Xwumus B Owsiry wu | 7.1.1 HoBeilmue 1o0CcTHKEHUSI XUMUYECKONH HAYKH U XUMUYECKON TEXHOJIOTUN OK 01 OK 02
IIPOU3BOACTBEHHON  JCATEIBHOCTH OK 07
YeJI0BeKa MK 1.2
Conep:xxanue y4ue0OHOI0 MaTepuaia 2
Hogelimme ROCTHMKEHHMS XMMHUYECKOM HAYKHM M XUMHUYECKOW TeXHOJoruu. Pomb xumum B
o0ecrieueHN HKOJIOTMYECKOM, JHEpPreTM4eckol W TNHIIEBOM O€30MacHOCTH, pa3BUTUU
MeauiuHel. [IpaBuia novcka ¥ aHaiM3a XUMHYECKOW HH(DOpMAIK U3 pa3IMYHBIX UCTOYHUKOB
(HayyHas ¥ yueOHO-Hay4Hasl JIuTeparypa, CpecTBa MaccoBoil nH(popMaluu, cetb HTEepHEeT)
CamocrosiTesqbHasi padora odyuarommuxcsi Nel( 2
[Towck u aHanM3 MHPOPMALIUK O TPUMEHEHUH XUMHUYECKUX BEIICCTB M TEXHOJOTHHA C yU4ETOM
Oynayuiel mpodecCHOHATBHON NEeATeTbHOCTH 110 TeMaM: BayKHEHIIINE CTPOUTENIbHbIE MaTepUallbl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KPacCKH, CTEKJIO, KepaMHuKa, MaTepuasbl IS SJICKTPOHUKH,
IPUMEHSIEMBIE B JKEJIE3HOJOPOKHOM XO3A1UCTBE
7.1.2 Tlpome:xkyTouHasi aTrecTanus mo gucuummne. J(uddepeHmpoBanHblii 3ader 2 OK 01 OK 02
OK 07
K 1.2
Hmoz II cemecmpa: MakcuManbHas yaeOHas Harpy3Kka (BCero) 42
OO0s3aTenbHast ayIuTOpHAas yueOHast Harpy3ka (BCero) 36
MPAaKTUYECKUE 3aHATUS 14
nabopaTopHble 3aHATHS (PaOOThI) 6
camocTosiTeNnbHas paboTa 6
i QepeHIMPOBaHHBIN 3a4eT 5
HToro: MakcumanbHas yuyeOHass Harpyska (BCero) 72
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OO0s3aTenbHas ayIuTOpHas ydeOHast Harpy3ka (BCero) 61
MPAKTUYECKUE 3AHATUSA 26

nmabopaTopHble 3aHATHS (PaOOTHI) 10

caMmocCTosiTeNbHas paboTa

KOHTpPOJIbHAs paboTa
Umoeosas ammecmayus 6 hopme nudhepeHIIUPOBAHHOTO 3a4eTa

11

N | —




3. YCJIOBUSI PEAJIM3ALIMU ITPOT'PAMMBI OBIIIEOBPA3OBATEJIbHOM
ANCHUIIIINHBI
3.1 TpeGoBaHus K MUHMMAJIBHOMY MATEPHAJIbHO-TEXHUYECKOMY O0ecne4eHH 0

VY4eOHbIi peaMeT peasin3yeTcst B yaeOHOM KaOuHeTe: Jlaboparopusi XuMuu ¥ OMOJIOTHN
Obopyoosanue yuebnozo kabunema:

1. I[TocamouHble MecTa O KOJIMYECTBY O0YYarOIIHXCS.

2. Pabouee MecTo mpemnogaBaTes.

3. Meronuyeckue MaTepualibl 0 AUCHUIUIMHE

4.Becsl ananutudeckue (1 mr.).

5. XuMH4eckas mocya.

6. Mojienu KpUCTaIIIMUeCKuX pemeToK. (3 mT)

7.COopHBIi puOOp A5 TOTy4eHus razoB (1 mT.).

8.Habop Ne3 BC «Illenouny.

9.Habopsl peakTHBOB IO OPTaHUYECKOW XUMUHU.

10. HaGop MHIMKAaTOPOB.

11. HaGop miakaToB MO HEOPTaHUYECKOW U OPraHUYECKON XUMUHU.

TexHuueckue cpeocmea 00yueHUs.:

-TB

- BUJICOMarHuTo(hoH

- KOMIIBIOTEP

Ayouosuzyanvhvle cpedcmea 06y4enus.
1. DVD Opranunueckas xumus. Yactb 2. [IpupoaHbie HCTOUHMKH YIJIEBOAOPOAOB. CUPTHI U
¢enons! 13 onbITOB, 36 MUHYT.
2. . DVD Oprannyeckast xumusa. Yacte 3. Anpaeruabl U KapOOHOBbIE KUCIOTHI. ClOXKHBIE
a¢upsl. XKupsl. 20 onbiToB, 40 MUHYT.
3. DVD Oprannueckas xumus. Yacts 4. YrneBoasl. 11 onbitos, 27 MUHYT.
4. DVD Opranunueckass xumusa. Yactb 5. A30Tcojepikalliue OpraHuyecKre BeniecTBa. benku.
CuHTeTH4eCKe BICOKOMOJIEKYJIsIpHbIE BemiecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «llIkonpHBINH XUMUYECKHM dKcTiepuMeHT» 150 MUHYT.

3.2. UndopmannoHHoe obecniedeHre peajn3alui NporpaMmbl



IlepeyeHb pexkoMeHAyeMbIX Y4YeOHbIX H3JIaHUM, JTOMOJHUTEJIbHON JHMTEPATYPbI
HNHTepHET-pecypcoB, 6a3bl JAaHHBIX 0M0IM0TeYHOr0 oHaa:

3.2.1.0cHOBHBIC HCTOYHUKMH:
1. AadunorenoBa N.B. Xumus: y4eOHUK W TPAKTHKYM Ui CPEIHEro MpodecCHOHAIBLHOTO
obpazoBanus / .B. Audunorenona, A.B. babkos, B.A. [lonkoB.- 2-¢ u31d., UCIp. U JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2./1on0JTHUTEIbHbIE HCTOYHUKU:
1. I'ycesa, E.B. Xumus nns CIIO.: yue6.-meton. nocobue / M.P. 3uranmmuna, /.M. Kynukosa;

Kazan. nan. uccnen. texnoin. yu-1; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 ¢. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL: https://e.lanbook.com/book/196096
(mara oopamenus: 14.03.2025) / - Pexxum noctyna: Uisl aBTOPH3. MOIH30BATEIECH.

2. YepuukoBa H.IO. Xumus B nocTymHOM u3JI0XKeHUU: yueObHoe mocodbue ans cno / H.IO.
YepHukoBa.- 2-¢ us., crep.- Cankr-IletepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-9500-
9. - Teker: osnexktpoHHslt //  Jlawb: 5snekTpoHO-OuMOmmoreunas cucrema. - URL:
https://e.lanbook.com/book/195532 (mara oOpamenusi: 14.03.2025) / - Pexum nmoctyma: ass
aBTOPU3. NIOJI30BATENIEH.

3.2.3 UnTepHeT — pecypcehl:

1. HayuHo-nonynsipHblii IPOEKT «IIEMEHTHI O0NbIION Hayku « (pu3uKa, XMMHS, MaTEeMaTHKa,
aCTpPOHOMHMS, HAayKa O JKM3HHU, Hayka o 3emie). HoBocTH Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIC

CTaTbH, JIEKIHUH, SHUMKIONEIUU. https://postnauka.ru/themes/chemistry - aeKuuu Mo XMMHUHA Ha

caiite [loctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum noctymna: cBOOOAHBIH.

2. CaiiT Hay4yHO-IIOMYJSIPHOTO >KypHana «XuMHs M 3u3Hb». https:// gotourl.ru/4785 Pexum
JOCTyTa: CBOOOTHBIMH.

3. CalT o0 XHMHH: KIAaCCHYECKHE YYEOHHKH, CIPAaBOYHUKH, ODHIUKJIIONEANH, TOUCK
OPTraHWYECKUX M HEOPTraHWYECKUX PEaKIMi, COCTABJICHHE ypaBHEHHWH peakumid. https:// www.
xumuk.ru/ Pexum noctymna: cBOOOHBIH.

4. Tlnatdopma Zoom AJisi IPOBEICHUS OHJIAWH-3aHATHI U BUACO-KOHPEPESHIUH. [DIeKTPOHHBIN

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

5. DnextpoHHas uHpOpPMAIMOHHO-OOpa3oBarenabHas cpena Ha 1iathopme Moodle.

[DnexTponHsIii pecypc]. Pexxum noctyma: https://moodle.ospu.su/

3.3 IIporpamma oOecneyeHa HeOOXOAMMBIM KOMILIEKTOM JIMLIEH3HOHHOIO
NMPOrpaMMHOIo0 odecriedeHnst


https://postnauka.ru/themes/chemistry
https://elementy/ru/
https://zoom.us/
https://moodle.ospu.su/

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMA JUCIHUIIJIMHbI

KOHTpOJ'IL n OLCHKa pPE3YJIbTATOB OCBOCHUS O6H1€O6pa30BaTeHBHOﬁ JUCIUITIIINHBI

«XuMHUs»  PACKPBIBAIOTCSA

4yepes  JUCUUIUIMHApHbIC

pe3yibTaThl,

HaIpaBJICHHLIC Ha

(hopMupoBaHHe 00X KOMITETEHITHH 110 pa3/iejaM i TeMaM COJIepKaHusl y4eOHOTo MaTepuana.

[TpomesxyTounas arrectanus B popme audepeHIpoBaHHOTO 3a4eTa.

O61mme komnerenuun (OK),
JIMYHOCTHBIE pe3yabTaThl (JIP)

Pazgen/Tema

THn oeHOYHBIX
MePONpUSITHH

OK.01

P1: Tema 1.1

P2: Tema 2.1, Tema 2.2

P3: Tema 3.1

P4: Tema 4.1, Tema 4.2, Tema
43

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN onpoc;

- 3amaum HaA COCTaBJIECHHE
XUMHYECKHUX (HOpMYII;

- 3ajaHusg Ha MCMOJb30BaHUS
XUMHYECKOH CHMBOJHUKUA U
Ha3BaHUN COCOUHECHUN IO
HOMEHKJIaType
MEXyHApOAHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMUH U TPUBHAIBHBIX
Ha3BaHUW [UIsI COCTaBJIICHUS
XUMHUYECKHUX (OPMYII;

- 3aciymmBaHue COOOIIECHUHN
Y OIICHKA UX MOJIFOTOBKH;

- PesynbraT  BBINONHEHUSA
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadoT;

- Pesynprar  BBINOJTHEHUS
MPAKTUYECKON paboThI;
-IIpakTUKO-OpHUEHTUPOBAHHBIE
3aJJaHus;

- Tloxbop,
npeoOpa3oBaHue
uHbopmaIu

aHaJInu3 )41
y4ueOHOI

OK.02

P1: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
33

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN onpoc

- 3acnymuBaHuEe COOOICHHMIA
U OLIEHKA WX MOATOTOBKH;

- 3ajaHusg Ha MCMOJb30BaHUS
XUMHYECKONH CHMBOJHUKUA U
Ha3BaHUN COCOUHECHUN IO
HOMEHKJIaType
MEXIyHApOAHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMUH U TPUBHAIBHBIX
Ha3BaHUWA JUIsI COCTaBJIICHUS
XUMHUYECKHX (HOPMYIL;

- PesynbraT  BBINONHEHUSA
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynpraT  BBINOJTHEHUS
MPaKTHICCKOM pabOTHI;




-IIpakTHKO-OpHEHTHPOBAHHBIC
3aJIaHus;

- [TonGop,
npeoOpas3oBaHue
nHpopMamu

aHamM3 W
y4eOHOI

OK.04

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN 0npoC

- 3acnymMBaHue COOOIIEHUI
Y OIICHKA WX TMOJIFOTOBKH;

- 3agaHus Ha HCMOJIb30BaHUS
XUMHUYECKOH CHMBOJUKHA U
Ha3sBaHUW COCOUHEHUU IIO
HOMEHKJIaType
MeEXIyHapOJIHOTO coro3a
TEOPETUYECKON Y IIPUKIIATHON
XUMHH U TPUBHAIBHBIX
Ha3BaHUU [UJII  COCTaBJICHUSA
XUMHYECKHUX HOpMYII;

- Pesynbrar  BBIMOJHEHUSA
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboOT

- Pesynbrar  BBINOJTHEHUS
IPAKTUYECKON paboThI;

- Pesynbrar  BBINOJTHEHUS
n1abopaTopHOit paboTHI;
-IIpakTHKO-OpUEHTHPOBAHHBIE
3a/IaHMUS;

- [TonGop,
npeoOpa3oBanue
nHpopMamu

aHalmM3 W
y4eOHOI

OK.07

P7: Tema 7.1

-ITpakTHKO-OpUEHTUPOBAHHBIE
3a/laHus;

- Tlombop,
npeoOpa3oBaHue
uHbOpMaInu;

aHAM3 |
y4eOHOMI

IIK 1.2

P1: Tema 1.1

P2: Tema 2.1, Tema 2.2

P3: Tema 3.1

P4: Tema 4.1, Tema 4.2, Tema
43

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- 3acnymMBaHue COOOIIEHUI
1 OIIEHKA UX MOATOTOBKH;
-ITpakTHKO-OpUEHTUPOBAHHBIC
3aJIaHuA;

- ITonGop,
npeobpas3oBaHue
nHbopmanuu;

aHalmM3 W
y4eOHOI

S HEPEYEHDB UCIIOJIB3YEMbBIX METOJ1OB OBYUYEHMUSA

5.1 TlaccuBHBIE: OIpPOC, PENPOMYKTUBHBIC YIPAKHEHHUS TI0 3aKPCIUICHHIO M OTPabOTKe

M3Y4YEHHOI 0 MaTepuania

5.2 AKXTUBHBIE H HHTCPAKTHBHBIC. 3BPHUCTHYCCKHC 6CCCI[LI, AUCKYCCHHU, prrJ’IHﬁ CTOJ,

npe3cHTalusl, BAKTOPUHA, KBCCT.




