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1 OBILASI XAPAKTEPUCTUKA PABOUYEIl IIPOTPAMMBbI OBILIEOBPA3OBATEJILHOI
TUCLHUTIIMHBI
OV 12. XUM U

1.1 Mecro npeaMeTa B CTPYKType OCHOBHOIi mnpodeccHoHANBbHON 00pa3oBaTe IbHOM

NMporpaMmabI
OOmeobOpazoBatenbHas — JUCHUILIMHA — «XUMHUS»  SBISETCS  OOS3aTeNbHOM  4acThio

obmeoOpazoBarenbHOro mMukia obpasoBarenbHOl mporpammbel CIIO B coorBerctBuum ¢ ®I'OC mo
cnequaiibHOCTH  23.02.06 TexHuueckass »dKcIulyaTalusi MOABHKHOIO COCTaBa JKEJIE3HBIX JOpOr
(HarmpaBJICHHUE TIOJITOTOBKH: AJICKTPOBO3bI)

[lpu peanuzanuu paboyeil MPOTrpaMMBbl MOTYT HCIIOJIB30BAThCS PA3IMYHbIE 00pa3oBaTeNbHBIC
TEXHOJIOTUH, B TOM YHUCJIE TUCTAHI[MOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTHH, SJIEKTPOHHOE 00ydeHHE.

1.2 Hean v n1aHupyeMble pe3yJbTaThbl OCBOEHHSI JTUCIUTIMHBI
1.2.1 Lean 061meodpa3oBaTe IbHOM TUCIHUINIHHBI ;

Lems mictmmmHbl «Xumushy: cGOpMUPOBATH y 00yJAIOIIMXCS 3HAHUS U YMEHUsSI B 00JIaCTH XHUMUH,
HAaBBIKM WX IPUMEHEHUSI B MPAKTHICCKON TPO(eCCHOHAITBHOMN JCSTeTHHOCTH.

B pesynbrate ocBoeHHS ydeOHON AUCITUTIIUHBI 00YJalONMics JOMKEH

yMeThb:

- Ha3bpIBaTh U3YYCHHBIC BEIECTBA M0 "TPUBUATBHON " MM MEXKIYHAPOTHON HOMEHKIIATYPE;

- ONpEeAeNsATh: BAJCHTHOCTh M CTENEHb OKUCICHUS XUMHYECKUX 3JIEMEHTOB, THUI XMMHYECKOU
CBSI3M B COCIIMHEHMSIX, 3aps]] MOHA, XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTAaHUICCKUX COCTUHCHHUM,
OKHCJIUTEIh W BOCCTAHOBUTENb, MPHUHAICKHOCTh BEIIECTB K Pa3IUYHBIM KlaccaM OPraHHYEeCKUX
COCIUHCHHUM;

- XapaKTepHu30BaTh: JIEMEHTHI MAJILIX TIEPUOJIOB MO UX MONOXKEeHUI0 B [lepromuyeckoit cucreme
.. MenneneeBa; oOmpMe XHUMHUYECKHE CBOMCTBA METAZIOB, HEMETAJIOB, OCHOBHBIX KJIacCOB
HEOPTraHMYECKUX U OpPraHHYEeCKUX COCIUHEHWI; CTPOCHHE W XUMHYECKHE CBOMCTBA HW3Y4EHHBIX
OpPraHUYECKUX COCAUHECHUI;

- OOBSICHSITH: 3aBUCUMOCTh CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; MIPUPOIY XHMHICCKOM
CBs3M (MOHHOW, KOBaJCHTHOW, METAUIMYECKOW), 3aBUCHUMOCTh CKOPOCTH XUMHYECKON peakiuu u
MTOJIOKCHH ST XUMHYECKOTO PaBHOBECHS OT Pa3TUYHBIX (JAKTOPOB;

- BBINOJHATH XUMHYECKUM SKCIEPUMEHT MO Paclo3HaBaHUIO BAKHEHIIMX HEOPTraHMYECKUX U
OpraHUYECKUX BEIECTB;

- MPOBOAMUTH CAMOCTOSTEIBHBINA TMTOMCK XUMHUUYECKON WH(POPMAITUHU C HCIIOIH30BAHUEM PA3TUUHBIX
HMCTOYHUKOB (HAy4YHO-TIONYJSIPHBIX HW3JaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB IHTepHeTa);
MCIIOJIb30BaTh KOMIBIOTEPHBIC TEXHOJIOTUU JJIsl 00pabOTKM W mepenadyd XUMUYECKor HHGOpMaluu U ee
MIPEJICTABIICHUS B PA3TUYHBIX (POPMAX; MCIIOJIB30BATh TPHOOPETEH HBIC 3HAHUS M YMEHHS B TTPAKTHYECKON
JESITETbHOCTH M TOBCEIHEBHOM KU3HU JUISL: - OOBSCHEHUS XUMHMUYECKUX SIBICHUH, MPOUCXOSANMX B
npupoje, ObITYy M Ha TMPOU3BOJCTBE; - OMNPEICICHHS BO3MOKHOCTH TPOTEKAHUS XUMHUYECKUX
MIPEBPAICHUH B PA3IMYHBIX YCIOBUSAX U OIIEHKU WX TTOCIIEACT BHM;

- KOJIOTUYECKH TPaMOTHOTO MOBEJICHUS B OKPYXAIOIIeH cpelie;

- OLCHKUA BIIMSIHUS XUMHUYECKOTO 3arps3HEHUS OKPYKAIOIIeH Cpeapl Ha OpPraHu3M dYellOBeKa W
JIPYTHE KUBBIC OPTaHU3MEI;

- Oe3omacHOro oOOpalieHUsi C TOPIOYMMHU U TOKCUYHBIMH BEUIECTBaMH, JaOOPaTOPHBIM
00opyIOBaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 3a/IaHHON KOHIICHTPAIMH B OBITY U Ha IIPOU3BOJICTBE;

- KPUTHUYECKOH OILIEHKH JOCTOBEPHOCTH XUMHUYECKON HHGOpPMALMH, MOCTYMAIOMEH M3 pasHBIX
HMCTOYHUKOB;

- TIOHMMAaTh B3aUMOCBSI3b  y4EOHOM JUCHUILUIMHBI C  OCOOCHHOCTSAMH  Tpodeccuu
npodeccruoHanbHON NEATETbHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS 110 TaHHOW y4eOHOM AUCIUIIINHE.

3HATh:



- BQOKHEUIIME XUMHYECKUE IOHSTHA: BEIIECTBO, XUMHUYECKUM 3JIEMEHT, aToOM, MOJIEKYJa,
OTHOCUTEJIBHBIE aTOMHAas M MOJIEKYJISIPHAsT MAacChbl, MOH, aJUIOTPOIIMS, M30TONBI, XMMHUYECKasi CBS3b,
AJIEKTPOOTPUIIATEIILHOCTD, BAIGHTHOCTD, CTETICHh OKUCIICHHS, MOJIb, MOJISIpHAS Macca, MOJISIPHBINA 00beM,
BEIIECTBA MOJIEKYIISIPHOTO W HEMOJEKYISIPHOTO CTPOEHHUS, PACTBOPHI, AJIECKTPOJUT M HEIJIEKTPOJIUT,
AJIEKTPOJINTUYECKAs JUCCOLMALMS, OKHCIUTEIb U BOCCTAHOBUTEIb, OKUCIECHHWE WM BOCCTAaHOBJIECHHE,
TEraoBOM A(P(EKT peakmuu, CKOPOCTh XUMHYCCKOW PEaKIHH, KaTaliu3, XHMHYECKOe paBHOBECHE,
YIJICPOJIHBIN CKeNeT, QyHKIIMOHAbHAS TPYIa, H30MEPHS, TOMOJIOTHS;

- OCHOBHbBIE 3aKOHBI XUMHUU: COXPAHEHUsI MAaCChl BEILECTB, IIOCTOSIHCTBA COCTABA, IEPUOANYECKU I
3aKOH;

- OCHOBHBIC TEOPUM XUMHUHU: XUMHUUYECKON CBS3H, AJIEKTPOJUTHUYECKON JHMCCOLIMAIIUU, CTPOCHUS
OpPraHUYECKUX COEAUHEHUIM;

- BOXXHEHIIME BEUIECTBA U MaTEpPUaJbl: OCHOBHBIE METAJIBI M CILIABBI; CEpHAs, COJISHAs, a30THAs
W YKCYCHAasl KUCIIOTHI; INEJIOYM, aMMHAaK, MUHEpaJIbHbIE yI0OpEHUs, METaH, dTUJICH, alleTUJIeH, OSH301,
ATaHOI, XKUPBI, MBLJIA, TIIFOKO3a, caxapo3a, Kpaxmall, KIeTdyaTka, Ok, HICKYCCTBEHHBIC U CHHTETUYECKUE
BOJIOKHA, KAy4yKH, IJIaCTMACCHI.

1.2.2. Ilnanupyemblie pe3y/bTaThbl 0CBOEHHMs 001e00pa30BaTeJbLHON JUCUMILIMHBI B COOTBETCTBUH
¢ ®I'OC CIO u Ha ocHoBe ®I'OC COO

Oco6oe 3HaueHue TucHUIIMHA uMeeT npu ¢popmupoBanuu u pazsutuu OK u T1K.

Ooume Ilnanupyemsbie pe3y/abTaThl 00y4eHUA
KOMIIeTe HIUH O6mme' JIMCUMIIMHAPHBIE?
OK 01. B yacTu Tpy10BOro BOCIIMTAHUS : - BJIAJETh CHUCTEMOI

Bei6uparp criocoObr | -
peleHus 3aaa4

TOTOBHOCTh K TPYAY, OCO3HAaHUE
LIEHHOCTU MacTepCTBa, TPYAOJIO0HE;

XUMHUYCCKHUX 3HaHPII>i, KOTOpasa
BKIOYACT: OCHOBOIIOJAraronme

npodeccuoHadbHOW | - TOTOBHOCTb K AKTUBHOW JIE€ATENLHOCTU | MOHSATHUS (XMMHYECKUN DJIEMEHT,
NEeSATEIbHOCTH TEXHOJIOTUYECKOU " COLIMAJIBHOM | aTOM, dJIeKTpOHHas 000J0YKa
IIPUMEHUTEIBHO HaIlpaBJIEHHOCTH, CIIOCOOHOCTH | aToMa, S-, P-, 0-3JEKTPOHHBIE
K pa3iIu4HbIM WHUIMAPOBATh, IIJIAHUPOBATh u | opbutanu aTOMOB, HOH,
KOHTEKCTaM CaMOCTOSTEIbHO BBINOJIHSATH TaKyro | MOJIEKyIa, BAJICHTHOCTB,
NESTENIbHOCTD; 3JIEKTPOOTPULIATEIBHOCTb,
- UHTEpEeC K pa3IMuHbM  cdepam | CTeTeHb OKUCICHUS, XMMUYEeCKast
npodeccroHaIbHON CBSI3b, MOJIb, MOJISIDHAs Macca,
NESATEIbHOCTH, MOJIIpHBIM 00BEM, YIIepOAHbIN

OBJjiaieHNe YHHMBEPCAJIbHBIMHU Y4YeOHBIMH
NMO3HABATEJIbHBIMU 1€ ICTBUSIMH:

a) 0a3oBble JJOruUYecKue JeicTBHs:

- CaMOCTOSTENbHO  (GOPMYITHPOBATH u
aKTyaJTM3UpOBaTh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WU
OCHOBAHWS JUTSI CPAaBHEHU S, KIIACCU(UKAIIUH U
0000IIEH N,

- OMNpPEIEINSTh LU IEATeTbHOCTH, 3a7aBaTh
rmapaMeTpbl U KPUTEPUH UX JTOCTHIKEHHUS;

- BBISBIIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS
B pacCMaTpUBAEMBbIX SBJICHUSAX;

- BHOCUTh KOPPEKTUBBI B JCSTEIBHOCTD,
OIICHHUBATh COOTBETCTBHE PE3YJIBTaTOB IIETISIM,

ckeleT, (PyHKIMOHAIbHAS TPYIIIa,
pajuKan, W30MepHus, H30MEpHI,
TOMOJIOTHYECKUI PsiJI, TOMOJIOTH,
YIJIEBOJOPOMABI, KHCIOPOI- H
a30TCo/IepKalMe COCAMHEHUS,
OMOJIOTHYCCKH aKTHUBHBIC
BeIeCTBA  (YIJICBOJBI, JKHPBI,
OenKu), MOHOMEp, TMOIUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIC

COCIMHEHUS], KpUCTaITNYECKas
pelieTka, THUIBl  XUMHYECKHX
peakiuit (OKHUCITUTENBHO-
BOCCTAHOBUTEIbHEIC, JK30- U
9HJIOTEPMHYECKHE, peaknuu

JucnumimHapHsle (MTpeIMETHBIE) pe3yibTaThl yKa3bIBAaIOTCS B COOTBETCTBHH ¢ WX MOJHBIM mnepedHeM Bo ®OI'OC COO ot
17.05.2012 r. Ne413 (B nocnenueii penakiuu ot 12.08.2022)




OLICHUBATb PUCKA HOCJ'IeI[CTBI/Iﬁ JCATCIIBHOCTH,
- pa3sBUBATb KPCATHUBHOC MBINUICHUC IIPU
PCIICHU U ) XU3HCHHBIX HpOGJICM

0) 6azoBble HccIe10BaTe/IbCKUE elicTBUS:

- BJIAJICTh HaBBIKAMU y4eOHO-
HCCIIE0BATEIIBCKON u IIPOEKTHOMN
JESATEIIBHOCTA,  HAaBBIKAMM  pa3pelicHUs
npo0Iem;

- BBISBJISATH IPUYUHHO-CJIEIICTBEHHBIC CBSI3U U
aKTyaJIn3UpPOBATh 3319y, BBIIBUTATh TUIIOTE3Y
€€  pCIEHWs, HaXOMUTb  apryMEHTbl Uil
JIOKA3aTeIbCTBA CBOUX YTBEPIKJICHUH, 3a]1aBaTh
napaMeTpsl U KPUTEPUH PEICHUS;

- QHANM3UPOBATh IIOJYYCHHBIE B  XOJ/€
pellieHusl 3aaud  pe3yJabTaThbl, KPUTHUECKU
OLICHUBATh 170'¢ JOCTOBEPHOCTD,
MIPOTHO3UPOBATh M3MEHEHNE B
HOBBIX YCITOBUSIX;

- YMETb IEPEHOCUTH 3HAHUS B TI03HABATEIIbHYIO
u MIPaKTUYECKYIO oOnactu
KHU3HEIETCITHHOCTH;

- yMeTb MHTETPUPOBATH 3HAHMS U3 PasHbIX
MPEIMETHBIX 00JIaCTeH;

- BBIJIBUTATH HOBBIE WJIeH,
OPUIVHATIBHBIE MTOAXO0JIbl U PEIICHHUS;
- CIOCOOHOCTh ~ MX  HCIIOJIb30BAaHUS B
ITI03HABATEIbHON U COLUAIIBHOMN NPAKTUKE

TipezyiaraTh

HOHHOTO Oo0OMeHa), pacTBOD,
ANEKTPOIUTHI, HEIIEKTPOIUTHI,
AJIEKTPOITUTUYECKAS

T CCOTTHAIIHS, OKHCJTUTEIb,
BOCCTaHOBUTEb, CKOPOCTh
XUMHYECKOM peaxkuuu,
XAUMHYECKOE paBHOBECHE),
TEOPUU U  3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHUS
opranuyeckux BemectB  A.M.
byrnepoga, TEOpUst
AIEKTPOIUTUYECKOM

JUCCOLMALINY, IEPUOANYECCKUI
3akoH J[.M1. MenneneeBa, 3aKoH
COXpaHEHUS MAaccChl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMMHH,
(hakTOJIOTHUYECKHE CBEIEHUS O
CBOMCTBAX, COCTABE, IIOIyYEHUH U
0€30MMacHOM  HCIIOJIb30BaHUU
BOKHEUIIMX HEOPraHWYECKUX U
OpPraHUYECKHX BEIECTB B OBITY
U TIPAKTHUYECKON NEATEIbHOCTH
YeJI0BEKa;

- YMEThb BBISABJISATh XapaKTepHbIE
NpU3HAKK W B3aUMOCBS3b
W3Yy4EHHBIX IOHITUH, IPUMEHSTh
COOTBETCTBYIOLIME MOHSTHUS TPU
OMMCAaHUU CTPOCHUS U CBOWCTB
HEOPraHMYECKUX U OPTaHUYECKUX
BEIECTB M HX IPEBPAILCHUN;
BBISBJISITh B3aMMOCBS3b
XUMHYECKUX 3HaHUHI c
MOHATHUSMU U NIPEACTABICHU IMU
JIPYTUX  €CTECTBEHHOHAYYHBIX
MPEIMETOB;

- YMETh U CII0JIb30BATh
HaWMEHOBaHUS XUMUYECKHX
COCIMHEHUM MEXIyHApOIHOTO
COr03a TEOPETUYECKON U
NPUKIaAHON XUMHUHA "u
TPUBUAIBHBIE Ha3BaHMS
BOXHEUIIIMX BEUIECTB (ITHUJIEH,
alleTUJIeH, TIMLEpPHH, (¢eHo,
dopmanbieru, YKCyCHas
KUCIIOTa, TIIMIMH, YrapHbIA Ta3,
YITIEKUCIBI ~ ra3,  aMMHaK,
raiieHasi M3BECTb, HeralleHas
W3BECTh, IUTbEBAas CcoJa U
JPYrUX), COCTaBJATH (POPMYIbI
HEOPraHMYECKUX U OPTaHUYECKUX
BEILECTB, YPABHEHU I XM MHUYECKUX
peaxuuii, oObSICHATh UX CMBICT;
TOATBEPKAATH XapaKTepHbIE




XMMHYECKHE CBOMCTBA BCIICCTB

COOTBETCTBYIOLMMU
SKCIEPUMEHTAMU M 3alUCSIMU
YpaBHEHHUM XAMUYECKUAX
peaKuui;

- yYMEThb yCTaHaBJIUBAaTh
MPUHAUIEKHOCTh  U3Y4EHHBIX
HEOPTraHUYECKUX U

OpPTaHHUYCCKUX BCIICCTB K
OIPCACIICHHBIM Ki1accaM n

rpyrmnam COCIMHEHU,
XapakTepu30BaTh HUX COCTaB U
Ba)KHEH e CBOICTBA;
OTIpeNesaTh BUJIBI
XUMHYSCKIX CBsI3eH
(koBaJieHTHAs, HOHHA,

MeTaJUIn4ecKas, BOJIOPOHAs),
THTTBI KPUCTAUTMIECKUX PEIIETOK
BEIIECTB;  KIacCH(UITMPOBAThH
XAUMHYECKHE

peaKkium;

- c(hopMUpOBATH TPEICTABICHUS:
0 XHMHYECKOM COCTaBIIAIOILECH
€CTECTBEHHOHAYYHOU KapTHHBI
MHpa, POJIM XMMHUH B MO3HAHUU

SIBIICHUI HIPUPOJIBL, B
(OpMHUPOBAaHUN MBILUICHUS U
KyJbTYpbl JIMYHOCTH, ee

(DYHKIIMOHATLHON TPaMOTHOCTH,
HEOOXOMUMON Ui  peIIeHUs
MPAKTHIECKUX 3a1a4 u
DKOJIOTHYECKM O00OCHOBAHHOIO
OTHOIIICHUSI K CBOEMY 3/I0POBBIO
U NIPUPOTHON Cpene;

- yMeTbh MPOBOJUTH PACUETHI 11O
XUMHYECKAM dopMmynam  u

YpaBHEHUSIM XUMUYECKIX
peakuuid C HCIOJb30BaHUEM
bu3rUecKux BEJIMYMH,
XapakTepu3yloUMX BELIECTBA C
KOJINYECTBEHHOU CTOPOHBI:
Macchl, o0beEMa
(HOpManbHBIE YCJIOBHS) Ta30B,
KOJINYECTBA BEILECTBA;
HCII0JIb30BaTh CHUCTEMHBIE
XUMUYECKHE 3HAHUS TUIS
MPUHSATUS peleHuit B
KOHKPETHBIX KU3HCHHBIX
CUTYaIUsIX, CBS3aHHBIX c

BCHICCTBAMU U UX TPUMCHCHUCM.

OK 02.
HUcnons3oBath
COBpPEMEHHbIE

B 06/1acTH IEHHOCTH HAYYHOTO TTO3HAHUSI:

- copMUPOBAHHOCTH MHPOBO33PCHHUS,
COOTBETCTBYIOIICTO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW U OOIIECTBEHHOW MPAKTUKU,

- yMeTh IUJIAHUPOBATh H
BBITIOJIHSATH XUMHUYECKUM
AKCTIIEPUMEHT (mpeBpareHus
OPTraHUYECKUX BEHIECTB MPH




CpeacTna MIOMCKA, | OCHOBAaHHOTO Ha JManore KylbTyp, | HarpeBaHUH, [TOJy4eHUe dTUIIEHA
aHanM3a U | CIIOCOOCTBYIOIIIETO OCO3HAHMIO CBOETO MECTa B | U M3Y4EHHE €ro  CBOMCTB,
WHTEPIPETAIUH MOJIUKYJIETYPHOM MUPE; KaQueCTBEHHBIC  pEaKIMu  Ha
uHpopmanun u|- COBEpIICHCTBOBAHME  SI3bIKOBOM U | ajlbJIeru/bl, Kpaxmall, YKCYCHYIO
uHQPOPMaLOHHBIE YUTATENIbCKOM  KyJAbTYphl ~ KaKk CpPEICTBA | KUCJIOTY; JeHarypaius OeiIKoB
TEXHOJIOTHH 7UTs | B3aUMOJEHCTBUS MEXy JIIOAbBMU U IIO3HAHUS | DY HAarpeBaHUU,  IIBETHHIC
BBINIOJIHEHMS  3ajau | MHPa; peakuu  OEIKOB; TPOBOAMTH
npodeccHonanbHOi | - OCO3HAHNE [ICHHOCTH HAYYHOM [CATEIIBHOCTH, | PEaKUMH ~ MOHHOro  oOMeHa,
JIEATENHLHOCTH. TOTOBHOCTb  OCYIIECTBJISITH MPOEKTHYIO MU | ONpENensiTh  Cpeny  BOJHBIX
M CCIIEI0BATENbCKYIO NEeSITEIbHOCTD | PACTBOPOB, KaueCTBCHHbBIC
WHAWBHUAYAJIBHO U B TPYIIIE; peakiuu Ha cyabhar-, KapOoHart-
OBiaieHne yHUBEPCAJIbHBIMH YY€OHBIMHM | U XJIOPUI-aHUOHBI, HA KAaTHOH
NMO3HABATEJIbHBIMH A€CTBUAMM: aMMOHHS,; pemaTh
B) padora ¢ uH¢ opManmeii: JKCIIEPUMEHTAIBHBIE 33]1a4M I10
- BJIQJIETh HaBbIKAMH MTOTyICHUS MH(POpMAIIMKU | TeMaM "Mertayubr" u
U3  HCTOYHHKOB pasHbIXx  TUMoB, | "HemeTamibl'") B COOTBETCTBHHU C
CaMOCTOSTENbHO OCYILECTBIIATH [IOUCK, aHATH3, | IpaBUIIaMHU TEXHUKA
CHCTEMAaTH3aIIH IO u HWHTepIpeTannio | 6e30nacHOCTH IpH OOpalleHUH ¢
uHpopMaIuu pa3IMYHBIX  BHUAOB U | BEIIECTBAMU U JIaDOPaTOPHBIM
dopM mpencTaBIeHUS; 000pyIOBaHUEM; TPEACTABIATH
- CO37aBaTh TEKCThl B PazIMUHBIX (opmarax C | pe3yJabTaThl XUMUYECKOTO
y4eTOM Ha3HaueHUs MHQOpPMAlU U 1IeeBOM | SKcIiepuMeHTa B (opMe 3arucH
ayIUTOPUH, BHIOMpAs ONTUMAIBHYIO (OPMY | ypaBHEHUH COOTBETCTBYIOIIMX
MPENICTaBIICHUS  BU3YAJIN3ALlNH; peakuuii W QopMynHpoBaTh
- OLICHUBATH JOCTOBEPHOCTD, IETUTUMHOCTh | BBIBOJABI ~HAa  OCHOBE  ATHUX

uH(opmMaluu, ee COOTBETCTBUE MPABOBBIM U | PE3YJbTATOB;
MOpPaJIbHO-3TUYECKUM HOPMaM; - yMeTh aHAM3UPOBATH
- HMCIOJIb30BaTh CPEACTBA MHPOPMALIMOHHBIX U | XUMUYECKYIO UHopMaluio,
KOMMYHHMKAIITHOHHBIX TEXHOJIOTUN B PELICHUH | MOIy4aeMyto u3 pasHbIX
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U | HCTOYHHUKOB (CPEACTB MacCOBOU
OpPTaHM3aIlMOHHBIX 3a7ad C coOxrogeHueM | mHpopMamu, cetb MHTEpHET 1

TpeOOBaHUM SPTOHOMUKH, TEXHUKH | IpyTue);

0e30macHoCTH, TUTHEHBI, | - BJIaJIeTh OCHOBHBIMH METOJAMHU
pecypcocOepexxeHus, MPaBOBbIX U | HAy9HOTO MO3HAHMS BEIECTB U
ATUYECKUX HOPM, HOPM HHQOPMALIMOHHOM | XUMUYECKUX SIBIICHUM
0€30MMacHOCTH; (mabmroieHwme, H3MepeHue,
- BJAJCTh HABBIKAMM DAcCliO3HABAHMS W 3ALUTHI | SKCIIEPUMEHT, MOJEIUPOBAHUE);
nHpopMaluu, nHGOPMal OHHOM 0€30MaCHOCTH | - YMETh IPOBOJUTH PACUETHI MO
JUYHOCTHU XUMUYECKUM  opMyliaM U
ypaBHEHHUSIM XUMUYECKIX
peakuuid C HCIOJb30BaHUEM
(hr3uIecKuX BCJIMYHH,
XapaKTepU3yIOIMX BEIIECTBA C
KOJIMYECTBEHHOMN CTOPOHBI:
Macchl, o0beMa (HOpMaJbHBIE
YCIOBHS) Ta30B, KOJIMYECTBA
BEILECTBA; HCIOJIB30BATh
CHCTEMHBIC XUMUYECKUE 3HAHUS
JUIs  TPUHATHAS pElleHUH B
KOHKpPETHBIX YKU3HEHHBIX
CUTYaIUSX, CBSI3aHHBIX c
BEIICCTBAMHU U X IPUMEHEHHEM
OK 04. - TOTOBHOCTh K CaMOpa3BUTHIO, | -  yMETh  IUIAHUPOBATh M
DddexrnBHO CaMOCTOSATENBHOCTH U CaMOOIPENIEICHHIO; BBITIOJTHSTH XUMUYECKHI I




B3aUMOJCHCTBOBATh | - OBJIaJICHUE HaBBbIKAaMH y4e0HO- | PKCIIEPUMEHT (mpeBpalueHus
1 paboraThb B | MCCIIEI0OBATE/ILCKOM, IPOEKTHOM M COLIMAIILHON | OPraHUYEeCKUX — BEINECTB  IPH
KOJIJIEKTUBE U | JESTEIIbHOCTH; HarpeBaHuH, MOJy4eHHUE ITUIICHA
KOMaHJe. OBaanenue YHUBEPCAJIbHBIMH | I  HM3Y4YEHHE €ro  CBOWCTB,
KOMMYHUKATUBHBIMU HeﬁCTBHﬂMH: KadeCTBEHHbIE peaKnuu Ha
0) COBMeCTHAasl 1eATeJIbHOCTD: QIBJICTU/IBI, KpaxMal, YKCYCHYIO
- IIOHUMATb U UCII0JIB30BATh MPCUMYIICCTBA KHUCJIOTY; JEHaTypanus OEJIKOB
KOMaHJIHOU U MHAWNBUAYAJIIbHOH pa60TBI; pu HarpeBaHuH, IIBETHEIC
- TIPUHHUMATh L] COBMECTHOU ACSTENBHOCTH, | peakiiiil  OCIKOB, IPOBOJIHUTH
OPraHM30BBIBATH M KOOPAMHUPOBATE ICHCTBHUA | peakiyui ~ HOHHOIO  OOMEHa,
IO ee JOCTHXCHMIO: COCTaBJATH IUIAH | orpefensiTh  cpedy — BOXHBIX
JIeHCTBU, pacnpenenﬂgb PO € YIETOM | nacrpopos, KA9ECTBEHHEIE
MHEHUH yJacTHUKOB ODOCYKINATb PE3YIBTATBL | neariyy pa cymbdar-, kKapGoHaT-
COBMECTHOH paboThI; 5 U XIOpHI-aHMOHBI, Ha KATHOH
- KOOP/IMHHPOBATL M BBUIONHATH PAdOTY B | »\iniomprg: pemmaTh
YCOBHAX — PCANIBHOTO,  BHPTYAJILHOIO 1 SKCIIEPUMEHTAIIbHBIE 33J1a4M 110
KOMOWHHMPOBAHHOTO B3aMMOICHCTBUS; : "
TeMam 'Mertanibt u
- OCYIIECTBJISITh TTO3UTUBHOE CTPATETUUECKOE | , )
'Hemerambl") B cOOTBETCTBUU C
MOBEICHUE B  Pa3IMUHBIX  CUTYaLMSX,
MpaBUIaMHu TEXHUKHU
MPOSIBJISITH TBOPYECTBO U BOOOpakeHHE, OBITH
0€3011acHOCTH IpU OOpALLEHUH C
WHUIIHATUBHBIM
BEILIECTBAMU M JIAOOPaTOPHBIM
OsBananenne YHHMBeEPCAJIbHBIMH
. 00OpyIOBaHNEM; MPEICTABIATH
PeryJsiTUBHbIMM Jie HCTBUSAMMU:
. pe3yabTaThl XUMHYECKOTO
r) IPUHATHE ce0s U APYTruX JIoaei:
JKCIIEPUMEHTa B (opMe 3amucu
- IPUHUMATh MOTUBBI U APIYMEHTHI APYIHX .
moien npu aHaiaunze pe3yabTaToB YPAaBHCHHUI  COOTBCTCTBYIOLIAX
[IEATETBHOCTH, peakiuii  u  GOpPMYIUPOBATH
- IpU3HABaTh CBOE MPaBO W TpaBo Jpyrux | BPIBOABL — Ha — OCHOBE  5THX
Jr0EH Ha OUIMOKY; pe3yIpTaTOB
- pa3BUBaTh CMOCOOHOCTH MOHUMATh MHp C
TO3UITUH IPYrOTO YETIOBEKA;
OK 07. B 00/1a¢TH 3K0J10rH4€CKOT0 BOCTIUTAHMSI § - chopMupoBaTh MPEICTABICHUS:
CopelicTBOBaTh - copMHpPOBAHHOCTH AKOJIOTUYECKOM | O XMMHUYECKOM COCTaBJISIIOLLICH
COXPaHECHUIO KyJIbTYpbI, TOHUMAaHUE BJIMSHUS COLMAIBHO- | €CTECTBEHHOHAYYHON KapTHHBI
OKpYXKaloIlel Cpejibl, | JKOHOMUYECKMX IPOLECCOB HA COCTOSHME | MUPA, POJIM XMMHMM B ITO3HAHHUH
pecypcocOepeskeH o, | IPUPOAHON U COLIMAIBHOM CpPEJibl, OCO3HAHME | ABJIECHUI MIPUPOBIL, B
NpPUMEHATh  3HaHM# | IOOAHOTO ~ Xapakrepa  JKOJIOTWYECKUX | (JOPMUPOBAHMM  MBIIUICHUS M
00 HU3MEHEHUU npo6neM; KYJIbTYPbL JIMYHOCTH, ce
KIMMaTa, NPUHLKIB | - [JIAHUPOBAHKE U OCYLIECTBIEHHE NeHCTBIH B | (YHKIHOHANBHON IPAMOTHOCTH,
GepexkITHBOTO OKDYKAIOIIEN Cpejie Ha OCHOBE 3HAHUA Iieliel | HEOOXOMMMOM  JuIl  pelleHus
IIPOM3BOJICTBA, YCTOMYUBOTO pa3BUTHUA YCJIOBCUCCTBA; | IIPAKTUICCKUX 3a/lauun
3(PeKTHBHO AKTUBHOE HENPUATUE JCHCTBUMN, IIPUHOCAIIMX | DKOJOTUYECKH  OOOCHOBAHHOIO
NeliCTBOBATD s | BPEI OKpYKaroLIeH cpene; OTHOLIEHHS K CBOEMY 30POBbIO
4pE3BBIYATHEIX - yMeHHe MPOTHO3UPOBATH | U TPUPOJHON CPEE;
CHTYAIHSX. HeOJIaronpusTHHIS DKOJIOTUYECKUE | - YMETh COONIOAaTh TMpaBUIIa
MOCJEACTBUS MPEANPUHUMAECMBIX | SKOJIOTUYECKH I€1eCO00Pa3HOro
JEUCTBUH, IPEAOTBPALLATD UX; MOBEACHUS B OBITY U TPYIOBOM
- pacumpeHue  OIbITa JESTEIIBHOCTU | JACSITEIbHOCTH B HeTISIX
9KOJIOTUYECKON HANPABIECHHOCTH; COXpaHEHMsI CBOETO 3JI0POBbS U
- OBJIaJICHUE HaBbIKAaMH y4eOHO- | OKpy»KaIOILEH IIPUPOIHOM CPEIbI;

HCCIIE0BATEILCKOM, IPOSKTHOM U COILMAIbHOM
JICSITEIILHOCTH,

YUUTBIBATH OIIaCHOCTB
BOSHGﬁCTBHH Ha KHUBBIC
OpraHU3MbI OIIPCACIICHHBIX
BCIICCTB, IIOHUMas CMBICJI




oKa3aTels MpeeIbHON
JOITYCTUMOM KOHIIEHTPallU1

K 1.2

[TpoBOoaUTH
TEXHUUYECKOE
o0cmyKuBaHUE
PEMOHT
JKEJI€3HOAOPOKHOTO

n

IIOABHXKHOI'O COCTaBa

B COOTBETCTBUU
TpeOOBaHUSIMU
TEXHOJOTUYECKUX
MPOIECCOB

C

- yMEHHE OIpeAeciaTb KOHCTPYKTHBHEIE
0COOEHHOCTH Y3JI0B u neTanen
KENe3HOAOPOKHOTO MOJBUKHOTO COCTABA;
- IIOHUMAHHC CUCTCMBbI TCXHUYCCKOTO
o0CTy)KHBaHUS u peMoHTa
JKEJIE3HOJOPOKHOTO IMOIBUIKHOTO COCTaBa

- cOpMHPOBATH MPE/ICTABICHUS:
0 CBOMCTBaX METAJIJIOB, CIIJIaBaX,
BHJAX  Koppo3uu,  obmactu
MNPUMCHCHUA HEMCTAIJIIMICCKUX 1
KOMITO3UITMOHHBIX MaTepHasoB,
BUIaxX " CBOICTBax TOIIJIMNBA,

CMAa304YHBbIX n AU THBIX
Marepuanax, CBOMCTBaxX
HEOPraHUYECKUX u
OPTaHUYECKUX COCAMHEHU,

MapKUPOBKE U MEPEBO3KE IPY30B
T10 JKEJIE3HOM JOpore.




2 CTPYKTYPA U COJIEPXKAHME OBIIEOBPA3OBATEJIBbHOW JUCIHUILIAHbBI

2.1 O6beM THCHMIVIMHBI M BU/IbI Y4eOHO# padoThl

Bun yueOHoit padoThl

O0BLEéM B yacax

O0bém oOpa3oBaTeIbHON JUCHUIIIMHBI

72
B TOM YHCJIE:
OcHOBHoOE coep:KkaHue 72
B TOM YHCJIC:
TEOPETHYECKOE O0yIeHHUE 25
MIPAKTUYECKUE 3aHSATHS 22
J1abopaTopHbIe 3aHATHS 10
caMoCTosATeIbHAs paboTa 11
IIpog eccHOHANBHO-OPHEHTUPOBAHHOE CO/ePAKAHUE
B T.U..
TEOpETUYECKOe OOyJeHHE 25
MPAKTUYECKUE 3aHATHS 4
KOHTPOJIbHBIE PadoThI 1
B coomeemcmeuu ¢ yueOHviM naaHom no umoeam | cemecmpa ammecmayus
npOBOOUMCsL 8 (hopMme KOHMPOTILHOU padbomul.
[Ipome:xyTouHas arrectanus (B hopme muddepeHIMPOBAHHOTO 3aUeTa) 2




2.2 TemaTu4yecKuii IVIaH U COAEPKAHME TIPeIMeTa

1

2

4

HanmMmeHOBaHue pa3aejioB U TeEM

Cozlepmalme yqeﬁnoro MaTepuajia, IPAKTHYCCKUEC U J'IaﬁOpaTOPHBIe 3aHATHUA,
CaMOCTOATECJIbHAaA pa60Ta oﬁyqaloumxm

Oobem
4acoB

® opmMupyeMbIe
KOMIIeTe HIMH

Pa3neu 1. TeopeTuueckne 0CHOBbI XUMHMHU

8/1

Tema 1.1 Ctpoenue aToMOB.
[lepronnueckuii 3aKoH U
MepruoMYecKasi CucTeMa
XUMHYECKUX djieMeHTOB JI.1.
MeneneeBa

1.1.1 OcHoOBHBIC TOHATHS U 3aKOHBI HEOPraHWYECKOH U 00me xumun. [lepronnueckas
cucrema xumuuecknx anemeHToB [[.1. MenneneeBa. CtpoeHue atoma

OK 01 OK 02

Copep:xkanue yueOHOro MmaTepuajia

CoBpeMeHHas1 MOIENb CTpoeHHs aroMa. CHMBOIMYECKUI SBBIK XUMUHM. XUMWYECKU 3JIEMEHT.
OnektpoHHast koH(urypamnus aroma. Kiaccudukarus xumuueckux 3jemeHToB (S-, p-, d-
3JIeMeHThI). BasieHTHbBIE 371eKTpOHBI. BasieHTHOCTb. DeKTpOHHAs MPUPOJa XUMUUECKOU CBSI3U.
DIIEKTPOOTPULIATEILHOCT. BUIbI XMMUYeCKo#l CBS3U (KOBaJIEHTHAs, HOHHAs, METAJTTNYecKasl,
BOJIOPO/IHAs) U CIIOCOOBI €€ 00pa3oBaHMUs.

[lepnomueckass  cucrema xummueckux eMeHToB M. MenneneeBa. ®Dusnyeckuil  cMbICT
Ilepomiueckoro 3akoHa JI.W. MenneneeBa. 3akOHOMEPHOCTH HW3MEHEHUSI CBOMCTB  XMMHYECKHUX
IEMEHTOB, OOpa3yeMbIX MMM TIPOCTBIX W CIOXKHBIX BEIIECTB B COOTBETCTBUM C TIOJIOXKEHHIEM
XMMHMYECKOTO 3rieMeHTa B Ileprommdeckoii crucreme. MHpPOBO3PEHUECKOE M HAYYHOE 3HAYCHUE
[lepuommueckoro 3akona J[J. MenneneeBa. [lpornoser I MenpaeneeBa. OTKpbITHE HOBBIX
XUMHYECKUX 3JIEMEHTOB

CamocTrosiTeibHas padoTa odyuyarommxcsa Nel

Koncnekr, mnoxaroroBka cooOmeHuid Ha Tembl 10 BbIOOpy: HaHoTexHomorus kak
IIPUOPUTETHOE HAINPABJICHUE PAa3BUTHS HAyKd U NPOU3BOACTBA B Pocculickonn denepanuu;
PagnoakruBHoCTh. Mcmonp3oBaHMe pagMOAaKTUBHBIX HM30TOINOB B TEXHHYECKMX LEJIAX.
PeHTreHOBCKOE M3IIydeHHE M €r0 HCIIOJIb30BAHWE B TEXHMKE M MeaunuHe. Pemenue
TEOPETHUYECKUX U HKCHEPUMEHTAIBHBIX 3aJa4 I10 BOIIPOCaM: OCHOBHBIE MOHATHUS XUMUH,
OCHOBHBIE 3aKOHBl XWMHM. PacueTHble 3aauyM Ha HaXOXACHHE OTHOCHTEIBHOU
MOJIEKYJISIPHOM MAaccChl, OIPEICIICHUE MAcCOBOM JOJU XMUMHYECKMX JJIEMEHTOB B CIOKHOM
BEILECTBE.

1.1. 2 IlpakTnyeckoe 3anaTHe Nel Pemenne pacueTHbIx 3amay mo teme: "OCHOBHBIE
KOJIMYECTBEHHBIC 3aKOHBI M PACUYETHI 110 YPAaBHEHUSIM XUMHUECKAX PeaKuuii”

OK 01 OK 02
K 1.2

1.1.3 IIpakTuuyeckoe 3aHsaTHe Ne2 PemeHue 5SKCIEPUMEHTANBHBIX 337ad IO TeMe:
[lepuoanueckas cuctema xumuyeckux aneMeHToB /.M. Menneneea. CtpoeHue atoma

OK 01 OK 02
K 1.2




1.1.4 TlpakTnyeckoe 3anaTHe Ne3 PerieHune 3KClIEpUMEHTANbHBIX 337a4 MO TeMe: Tumbl
XUMHUYECKHX CBsA3EH. TUIBI KPUCTAIIIMUECKUX PEIIETOK

OK 01 OK 02

Pa3neu 2. Xumnuyeckue peakuuu

10/2

Tema 2.1 Tunel XUMHYECKHAX
peakuuii

2.1.1 Knaccudukanus v THIIBI XUMHYECKUX PEAKI[Ui HEOPTAaHUYESCKUX COCTMHCHUM

OK 01 OK 02
K 1.2

Copep:xkanue yueOHOro matepuajia

Knaccuukanuss ¥ THUOBI XUMHUYECKUX pEaKIUN € ydyacTHEM HEOPraHWYECKMX BEIECTB.
CocraBiieHUEe YpaBHEHUH PEAKIHi COCIUHEHUs, Pa3IOKEHUs, 3aMellcHus, oOMeHa, B T.U.
peaxuuii TopeHusl, OKUCICHUSI-BOCCTAHOBIICHUSI.

VYpaBHEHHST ~ OKWCICHHS-BOcCTaHOBIIeHWs.  CtermeHbp  okucieHus. OKUCIHTENh H
BoccTaHOBUTENb. COCTaBliecHWE W ypaBHUBAaHUE OKUCIHUTEIBHO-BOCCTaHOBUTEIBHBIX
peaxuuii MeToIOM JJIEKTPOHHOTO OanmaHca. OKUCIUTENbHO-BOCCTAHOBUTENBHBIC PEAKIINU B
npupoac, MpoON3BOACTBCHHLIX MPONCCCAX U JKUBHCACATCILHOCTU OPTraHN3MOB.

CamocrosiTesibHasi pabora o0yyaronmxcss Ne2
Amnanu3 u npeoOpa3oBaHue yueOHON WHPOPMALIUH.

2.1.2 Ilpaktuueckoe 3ansiTue Ned PemeHue SKCIIEpUMEHTAIBHBIX 337ad 110 TEMeE:
"OKHMCIUTENBHO-BOCCTAHOBUTENBbHBIE PEAKIIUH "

OK 01 OK 02
IIK 1.2

Tema 2.2 JaexkrTpojauTuyeckas
JTUCCOLMALIMS ¥ HOHHBIH 00MeH

2.2.1 PacTBOpeHue Kak (PU3MKO-XUMUYECKUH TPOIIeCC.

OK 01 OK 04
[IK 1.2

Copep:xkanue yueOHOro matepuajia

Teopus 3aeKTPOIUTHYECKON aucconuanuu. MIoHbI. DIEKTpoanuThl, HEJIEKTPOIUTHL. Peakun
noHHOro ooMeHa. CocTaBICHHE PeaKIMii HOHHOIO 0OMEHAa MMyTeM COCTaBJICHUS UX IMOJHBIX U
COKpAIICHHBIX MOHHBIX ypaBHEHUN. KHCIIOTHO-OCHOBHBIE PeakIuu. 3aJaHus HA COCTaBJICHUE
MOHHBIX PEaKINH.

[IpakTHyeckoe MCHOJIb30BAHUE PEAKIU MOHHOTO 0OMEHA U TUIIPOJN3a B TEXHOJOTHYECKUX
mpoIeccax KeJxe3HOJA0POKHOTO TpaHcnopTa. [loHsATHA: TanbBaHOCTErHS, TaTbBAHOIIACTHKA,
UX MPAKTUYECKOE 3HAUCHUE B JKEJIE3HOJOPOKHOM XO3IHCTBE.

CamocrosiTesbHast padora odyuaronmxess Ne3
Ananu3 u mpeoOpazoBaHue ydeOHoU wuH@opmaruu. [loaroroBka cooOmeHHU Ha TeMy IO
BbIOOpY: IlpakTnyeckoe NpUMEHEHHE 3JIeKTposn3a: paduHUpPOBAHUE, TaJbBAHOIMIACTHKA,




4

TaJIbBaAHOCTCTH .

2.2.2 JlabopatopHoe 3ansaTHe (padora) Nel 'HccnenoBaHue CBOKNCTB 3JEKTPOJMUTOB.
Omnpenenenue pH cpenst pactBopoB. Teopust 2JIEKTPOIUTHYECKON auccorranuu”

OK 01 OK 04
[IK' 1.2

2.2.3 J1abopaTopHoe 3ansitue (pa6ora) Ne2 "Peakinnu noHHOTO ooMeHa. ['naponu3 comeir”

OK 01 OK 04
[IK 1.2

Paznen 3. CtpoeHue u cBOWCTBA HEO

PraHuvdeCKMuX BEIICCTB

712

Tema 3.1 Knaccuduxanmus,
HOMEHKJIATypa 51 CTpOCHUE
HEOPraHMYECKUX BEIICCTB

3.1.1 OcHOBHBEIE KIIACCHI CI0KHBIX HCOPraHNYCCKUX COCIUHEHUH.

OK 01 OK 02
K 1.2

Conepxanue yueOHOro MaTe puaJia

[Ipenver Heopranmyeckoit xumuu. Kiaccudukanuss HeopraHmueckux BemecTs. [IpocTeie n
cinoxHble BemecTBa. OCHOBHBIE KIIACChl CJHOXHBIX BEHIECTB (OKCHABI, TUIPOKCHBI,
KUCJIOTHI, CoNK). B3auMOCBsI3b HEOPraHMYECKUX BEUIECTB. ArperaTHble COCTOSHUS
BemiecTBa. Kpucrammueckue u amopdHble BemiecTBa. THUIBI KPUCTALTUYECKUX PELICTOK
(aToMHas, MOJICKYJsIpHAsi, MOHHAs, METaJTM4YecKas). 3aBUCUMOCTh (PM3HMYECKHX CBOMCTB
BEILIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKA. 3aBUCUMOCTh XMMHYECKOM AKTHBHOCTH
BELECTB OT BHJAa XUMHUYECKOH CBSA3M W THUIIA KPUCTAUIMUECKOW peleTku. lIpuumHbl
MHOTo0o0pasusi BEUIECTB

CamocrosiTesibHas padoTa o0y4yaronmxcsa Ned
Amnanu3 u npeobpazoBanue yueOHol uHopmauu.

3.1.2 IlpakTtuyeckoe 3ansaTHe Ne5S  Pemenue  NpakTHKO—OPHUEHTHPOBAHHBIX
HKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe: YUCThIe BEIeCTBa U CMeCH. [IMCIIepCHBIC CHCTEMBI.

OK 01 OK 02
K 1.2

Tema 3.2 OU3BUKO-XUMHUYECKHAE
CBOMCTBA HEOPTaHUYECKUX BEILCCTB

3.21 Ipaktuuyeckoe 3aHaTHMe Ne6  PemeHne  MpakTHKO—OPHUEHTHPOBAHHBIX
AKCTIEPUMEHTAIBHBIX 33724 110 TeMaMm: "Metambl"; "HemeTtamis"

OK 01 OK 02
[IK' 1.2

CamocrositesibHasi paboTa o0yuyaronmxcs NeS

Pemlenne npakTMKO-OPMEHTHUPOBAHHBIX 33aJaHWM Ha CBOMCTBA, COCTaB, IMOJY4YEHUE U
Oe30IacHoe MCIO0Ib30BAHNE HEMETAJIOB B OBITY M IPAKTUUYECKON JESTEIbHOCTH YEIOBEKa.
[logroroBka coobmenuit Ha Temy 1o BbiOOpy: IlpumMeHeHuMe HeMmeTasioB B
JKEeJIEe3HOA0POKHOM x03siicTBe. [IpaBuiia mepeBo3Ky HEMETAIIOB 110 JKEJIE3HOU JI0pore.
[lonroToBKa K MTOTOBOM KOHTPOJIBHOM pabOTe MO KiaccaM HEOPTaHWYECKUX COSAMHCHUM:
XUMHUYECKHE CBOIMCTBA OCHOBHBIX KIIAaCCOB HEOPraHUYECKUX BEIIECTB  (OKCHJIOB,
THUAPOKCUIIOB, KUCIOT, COJIEW U JAp.). 3aKOHOMEPHOCTH B W3MEHEHHMHU CBOWCTB MPOCTHIX
BEIIIECTB, BOJIOPOJIHBIX COEAMHEHUMN, BBICIIMX OKCHJIOB U TUIPOKCHAOB. MnenTtudukamms




1 2 3 4
HEOPraHMYECKUX BEIIECTB C HCIOJb30BaHMEM HX (U3UKO-XMMHYECKUX CBOICTB,
XapaKTepHbIX Ka4eCTBEHHBIX PEaKIUi
Tema 33 Wnentudukanus | 3.3.1 'enetnyeckas CBA3b HEOPraHUYECKUX COCTMHEHUIN OK 01 OK 02
HEOPraHWYECKUX COCIMHEHU I Hrorosasi kouTposabHasi padora Nel K 1.2
Hmoz | cemecmpa: MakcumanbHasi yaeOHasi Harpyska (BCero) 30
OOs3atenpHas ayquTopHas yueOHast Harpys3ka (BCero) 25
MPAaKTUYECKUE 3aHATUS 12
naboparopHble 3aHATHS (PabOTHI) 4
camocTosTenbHas padora 5
KOHTpPOJIbHAsA paboTa 1
Pa3nen 4. CtpoeHue U CBOICTBA OPraHUYeCKUX COeTHHE HUM 28/4
Tema 4.1 Knaccuduxauus, | 4.1.1 [lonstue 00 opraHuyecKuX BELIECTBAX, UX IPUMEHEHUE Ha KeJle3HOH jopore. Teopus OK 01 OK 02
CTPOEHHUE u HoMmeHki1atypa | A.M. Byrneposa. Knaccugukanus opraHnyecKux BEIECTB IIK 1.2
OpPraHUYECKHX BEILECTB Conep:xanue yueOHOro MmaTepuaJia 2
[losiBIeHWE W pa3BUTHE OPraHUYECKOM XMMHUHU Kak Haykd. [IpeameT opraHnyeckoil XMMHU.
MecTto M 3HauYE€HHE OpPraHUYECKOM XUMHU B CHCTEME €CTECTBEHHBIX HayK. XHMHYECKOE
CTPOCHUE KaK TMOPSJIOK COEIMHEHHS aTOMOB MOJIEKYJIe COIJIAaCHO UX BaJ€HTHOCTH.
[lpumeHeHre OpraHUYECKWX BELIECTB Ha kenezHo Jopore. IlojoxeHus Tteopuun
XAMHYECKOTO CTpOEHMsI opraHuueckux coeaunenuit A.M. BytiepoBa. Yriepoaubiii ckener
OpraHM4eCcKOM MOJIEKy/Ibl 3aBUCHMOCTb CBOMCTB BELECTB OT XUMUYECKOTO CTPOEHU S MOJIEKYIL.
M3omepuss u usomepsl. llonstue o ¢yHkuuoHanbHOM rpynmne. Pagukan. [lpuHuumnsi
KIaCCH(UKAIIMN OPTaHUYECKUX COSAMHEHHI. MexayHapoaHas HOMEHKIATypa U MPUHIIHAITBI
HOMEHKJIATYpbl OPraHUYECKUX COCMHEHUI.
CamocrosiTesqbHas padora o0yyaroumxcs Ne6 1
[TonGop, ananu3 u mpeoOpa3oBanue yueOHOU WH@popManuu. [loaroroBka cooOIeHU Ha
TeMsl 1o BhIGOpY: JKusHbp u gmestensHocTs A. Kexyme. JKusHp u jesrensHOCTH M.
bepuennyca. JKusnb n nesrensHocts @. Bemrepa.
Tema 4.2 CgoiictBa opranunueckux | 4.2.1 AnkaHbl: cocTaB, CTPO€HUE, TOMOJIOTUYECKUN PSIIL. OK 01 OK 02
COCIMHEHUU K 1.2
Conepxanue ydueOHOro MaTepuaJjia 2

[IpenenbHble yraeBoIOpoabl (adKaHbl M IUKIOATKaHbI). OCOOEHHOCTH KiIaccu(UKaluu U
HOMEHKJIATYPbl, HW30MepHs, (U3NYECKHe CBOWCTBA, XHWMHYECKHE CBOWCTBA, CITOCOOBI
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nonydyeHus. [opeHMe MeTraHa Kak OJMH W3 OCHOBHBIX HCTOYHHUKOB Temja B

MPOMBIIUIEHHOCTH U ObITy. CBOMCTBA IPUPOIHBIX YIIIEBOIOPOIOB, HAXOXKACHUE B IPUPOJIE

Y IPUMEHEHHUE AJIKAHOB.

4.2.2 TlpakTndyeckoe 3aHsaTHe Ne/ PemeHne SKCIEPUMEHTAIBHBIX 3ajJa4 110 TEMeE:

"CpaBHUTENbHAS XapaKTEpUCTHKa METaHa U dTaHa"

Copep:xkanue yueOHOro MmaTepuajia

Kunxue yrneBogoponsl (OEH3UMHBI, KEPOCHHBI, COJISIPOBBIE Macia, Ma3yT) - B KauecTBe OK 01 OK 02

TOPIOYEr0 B JBUTraTENsAX BHYTPEHHEIO CrOPaHUs MOJBUKHOIO COCTaBa JKEJIE3HOJOPOKHOIO [IK' 1.2

TpaHcmopTa. TBepiple yriaeBoAopoAbl (mapaduHbl) — KOMIOHEHTHl JKUJKAX CMAa3oK,

UCIIONIB3YEMBIX JUISI CMa3Kd TPYLMXCS Y3JI0B TEIUIOBO3HBIX JBUIATENEH, OCEBBIX

MNOAILMITHUKOB BarOHOB 3JIEKTPOBO30B, TEIIOBO30B. ['aloreHnpon3BoiHbIE YITIEBOAOPOIbI -

B KayeCTBE XJIa/lareHTa B pepuKepaTOPHbIX BaroHax.

4.2.3 Anxensl, ankagueHbl. CocTaB 1 0COOEHHOCTU CTPOCHUS OK 01 OK 02
K 1.2

Copep:xkanue y4eOHOro maTepuajia

HenpenenbHble (anmkeHbl, ankuHBI M ankagueHbl). OcoOeHHOCTH KiIaccu(UKauu U

HOMEHKIIaTypbl, H30MEpHs, (QU3NYECKHEe CBOWCTBA, XMMUYECKHE CBOWMCTBA, CIIOCOOBI

noylydeHus. l'opeHue aneTwieHa Kak MCTOYHUK BBICOKOTEMIIEPATYpHOIO IJIAMEHM IS

CBApKM U pe3ku MeTauioB. llpakrnueckoe mNpUMEHEHHME AalKEHOB W allKaJME€HOB B

KEJIE3HOIOPOKHOM X031 CTBE

CamocrosiTeabHas padora o0yyaronmxcsa Ne7

Ilon0op, ananus u npeobpazoBanue yueOHON WH(OpMaIUN.

4.2.4 IlpakTnyeckoe 3ansaTHe Ne8 PelmeHne SKCIEepUMEHTANBHBIX 337a4 IO TEME:

'TlomydeHne 3TuUIEHA U U3y4EHHUE €TO CBOMCTB"

Conep:xkanue yueOHOro MaTepuaJia OK 01 OK 02

[lpuMeHEeHNsT TOIMMEPOB HA MPENIPUATHSAX JKEIE3HOJOPOKHOIO TpaHCIoOpTa  JJis [IK' 1.2

AIIEKTPOU3OJISLINY, pYKaBOB TOPMO3HOW CHCTEMBl IO€3/10B, MPUBOAHBIX pPEMHEM,

S00HHUTOBBIX  COCYIOB  aKKyMYJISTOpOB, JeTaled W  3alMTHBIX MOKPBITUH  Ha

JKEJIE3HOJOPOKHOM TPAHCIIOPTE

4.2.5 TlpakTuyeckoe 3ansitue NeQ PemeHue OHKCIIEPUMEHTAIBHBIX 3aJad IO TeMe: OK 01 OK 02

"AIIETHUJICH U ero ToMoJIoTH" (AJIKUHBI) K 1.2

ConepxaHue y4e0OHOro MaTepuasia
HpI/IMeHeHI/Ie IMOJIMMCEPEI Ha OCHOBEC MPON3BOJHBIX AJIKWHOB B KQYCCTBC M30JIAIMHN 3allMTHBIX
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000J104€K KaOeJIbHbBIX U3/I€JIUH U MPOBOJOB, BHYTPEHHEN OT/EIKH MacCaKUPCKUX BarOHOB U
BAarOHOB 3JIeKTpornoe3noB. [IpuMeHeHue aleTuieHa M ero romMoJOroB Ha NpeArpUsATHIX
HKEJIE3HOJOPOKHOIO TPAHCIOPTA.

4.2.6 Apennl. CoctaB, CTpOCHHUE, TTOJTyICHHE

OK 01 OK 02
[IK' 1.2

Copep:xkanue yueOHOro MaTepuasia

OcoOenHocty  Knaccu(uKalud ¥ HOMEHKIATYpbl, H30Mepus, (U3NYecKkue CBONCTBA,
XAMUYECKHE CBOKCTBA, CIOCOOBI ToiydeHHs. [IpuMeHEeHHe apeHOB W WX TOMOJIOTOB Ha
OPEONPUITUSIX ~ KEIE3HOJOPOXKHOTO  TpaHCHMOpTa.  TOKCHYHOCTh  apOMaTHYECKUX
YIIIEBOJIOPOAOB. S NOXMMUKATHI.

4.2.7 Tlpaktnyeckoe 3ansaTHe NelQ PemeHue SKCIIEPUMEHTANBHBIX 33/1a4 1O TEMe:
"CpaBHUTENIbHAS XapaKTEPUCTUKA CIIUPTOB"

Conep:xanue yueOHOro MmarepuaJia

OnHoaToMHBIE CHUPTHI — KaK OCHOBA JIAKOKPACOYHBIX MAaTEpUAJIOB HaXOJIMX CBOE
IPUMEHEHUE B HKEJE3HOJOPOKHOM XO34HCTBE (Kpacka A MOKPBITHS MAcCaXUPCKUX U
IPY30BBIX BAaroHOB; IJacTU(UKATOPHI, MPHUMEHsEMble B CBETO-, TEPMO-, MOpPO30-,
BJIATOCTOMKUX JI€TANISAX IOJBMUIKHOIO cocTaBa W T.1.). [IpuMeHeHWe STHIEHITIMKOISA U
[JHUIEpUHAa B KauecTBe AaHTU(PU30B B pPagUaATOpax CHCTEM OXJIAXKIEHHUS BUTATENIeH
BHYTPEHHEIO CrOpaHus; THAPABIMYECKUX, TOPMO3HBIX U 3aKAJIOYHBIX KHUAKOCTEH B
HNOJBMIKHOM  COCTaBe€  JKEJIE3HOJOPOXKHOro  TpaHcmopTa. Ilpakruueckoe 3HadeHHe
apOMaTHU4YECKUX CIUPTOB U UX INPOU3BOAHBIX B JKEJIE3HOJOPOKHOM XO34HCTBE. YCIOBUS
MEepPeBO3KH CIIUPTOB MO KeJIe3HOM opore. [Ipakrnueckoe 3HaueHUE MHOTOATOMHBIX CIIUPTOB
B JKEJIE3HOAOPOKHOM Xo3siicTBe. [lepeBo3ka apoMaTHUECKUX CIUPTOB I10 JKEJIE3HOU I0pOre,
MapKHpPOBKa IPYy30B.

OK 01 OK 02
[IK' 1.2

4.2.8 Anpaerunsl. KapbonoBbie kuciaotel. CocTaB, CTpoeHUE, KITacCHUKAITUS

OK 01 OK 02
K 1.2

Conepxanue yueOHOro MaTe puaJjia

OcobenHoctu KiaccuUKalMM ¥ HOMEHKIATYphl, H30MepHs, (uU3MYeckue CBOWCTBA,
XUMHUUYCCKHUC CBOfICTBa, CHOCOOBI MMOJIY4YCHH . Mpr11a Kak COJIM BBICIIMX Kap6OHOBBIX KHCJIOT,
ux Morolee neiictsue. CroxkHble YQUpPbl KaK TPOU3BOJAHBIE KAPOOHOBBIX KHCIIOT.

CamocrosiTesqbHas padora o0yyaronmxcs Ne8
[Ton6op, anaim3 u mpeoOpazoBanue ydeOHON wmHpopmanuu. [loAroroBka cooOmeHWN Ha
TeMy 1o BblIOOpy: MypaBbuHas KuCIOTa B NIpUpoJe, Hayke M mpousBojcTse. Mcropus
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ykcyca. Ilpakrhueckoe 3HaUe€HHE ambACTHIOB M WX MPOU3BOJHBIX B JKEIE3HOJIOPOKHOM
xo3siictBe. IlepeBo3ka  anbIeruoB 1O HKEJIE3HOM  Jopore, MapKUpOBKa IPY30B.
[IpakTyeckoe 3HaYeHUE KAapOOHOBBIX KHUCIOT M WX MPOHM3BOIHBIX B IKEIE3HOIOPOKHOM
xo3siicTBe. IlepeBo3ka KapOOHOBBIX KHCIOT TIO JKEJIE3HOM J0pore, MapKUpPOBKa TPY30B.
[IpakTyeckoe 3HaUYE€HHE )KUPOB M UX IPOU3BOJIHBIX B JKEJIE3HOJOPOKHOM XO3SIMCTBE.

4.2.9 JIaGopaTopHoe 3ansiTue (pa6ora) Ne3 "CpoiicTBa ajibJACTHIOB U KapOOHOBBIX KHCIOT"
Conepxanue yueOHOro MaTe puaJia

MypaBpUHBIN ~ angbAeru]l  Kak  KOMIOHEHT  OakelMTOBOTO  Jlaka,  SBISIONMCS
AHTUKOPPO3UOHHBIM ITOKPBITUEM [JISI BAlOHOB. TexcTONIUT Kak OCHOBA JIJIs1 U3IrOTOBJICHU A
3yO4aThIX KOJ€C, BKIQJbIIEH MOJNMIHUKOB, a Takke Kak DIEKTPOU3O0JISTOP.
AC6OTCKCTOJII/IT KaK KOMIIOHCHT JJIS1 U3IOTOBJICHUSA TPYHIMXCA I[eTaJIefI JUCKOB CIICIIJICHUA U
TOPMO3HBIX KOJIOJIOK Ha J>KEJIEe3HOJOPOKHOM TpaHcropre. lIpuMeHenue ameroHa B
JKEJIE3HOJJOPOKHOM X03s1iicTBe [IpuMeHeHre maBeneBol KUCIOTHI ISl OYMCTKUA METAIJIOB OT
PKaBYUHBI U HAKWIIM, B TOM YHCJIC MU B KOTJIaX JIOKOMOTHBOB. HepeB03Ka U MapKHpOBKa
aNbJETUIOB U KAPOOHOBBIX KUCJIOT IO JKEJIE3HOM JIopore

OK 01 OK 02
OK 04
I[IK 1.2

4.2.10 IlpakTuyeckoe 3ansaTHe Nell Pemenune sKCiepUMEHTAIBHBIX 3a7ad IO TeEMe:
"Cnoxusie 3¢upsl. XKupsl. [lonstue o CMC"

Copep:xkanue yueOHOro matepuajia

Byrunanerar kak KOMIIOHEHT TeHTAa(raneBbIX OSMajiel, HCHOJB3YyeMbIX Ui OKPAaCKU
MacCaXUPCKUX BarOHOB U JIOKOMOTHBOB; AJIEKTPOU30JISIIMOHHBIX JTaKOB, TPUMEHSIEMbIX MPU
PEMOHTE TATOBBIX ABUTaTesel. JKUpbl Kak MPOIYKT MUTAHUSA U XMMHYECKOE ChIpbe. 3aMeHa
JKHUPOB B TCXHUKEC HCITUIICBBIM CBIPHECM. Mb114 BEICIIMX JKUPHBIX KMCJIOT KaK 3aryCTUuTCIIn B
MJACTUYECKUX CMa3kaX, TMPHUMEHSEMbIX B Pa3MUYHBIX MEXaHU3Max [UIsi CMa3Kd
MOAIMITHIKOB, 3y0O4aThIX KOJIEC, BAHTOBBIX U IEMHBIX Mepeiad, MAPHUPHBIX COSIUHEHUN U
np. Currerndeckue moronme cpenctsa (CMC): moCTOMHCTBA U HEJTOCTATKH.

OK 01 OK 02
[IK' 1.2

4.2.11 AMyuHbl. AHWINH

OK 01 OK 02
K 1.2

Conepxanue ydueOHOro MaTe puaJjia
OcobenHoct WiacCU(UKAIMM ¥ HOMEHKIATYphI, H30MepHs, (HU3NYeCKue CBOWCTBA,
XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTY4EHUS.

CamocrosiTeqbHas padoTa o0yyaronmxcs Ne9
[TonGop, anaim3 u mpeoOpazoBanue ydeOHON wmHpopmanuu. [loAroroBka cooOmeHWN Ha
temy mo BbIOOpY: JKusup u nestensHocth H.H. 3uHuMHA. AHUIMHOBBIE KpacUTENH.
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[IpakTudeckoe 3HAUEHHE AMUHOB W WX MPOU3BOIHBIX B JKEIE3HOIAOPOKHOM XO3SIMCTBE.
[lepeBo3ka aMUHOB 10 KEJIE3HOM 0pOre, MApKUPOBKA IPY30B.

4.2.12 JlaGopaTopHoe 3aHsTHe (padora) Ned4 "Ammnokucnorel. benku. PacroznaBanue
BOJIOKOH"

Copep:xkanue yueOHOro matepuajia

KanpoHn — kak KOMIOHEHT BHYTPEHHEH OTIENIKU MOABUKHOTIO cocTaBa. [IpuMmeHnenue kies Ha
OCHOBE I10JIMaMHUJIa B BATOHOCTPOEHUU JJIsl CKIEUBaHUs. Munopa-rnoporact — Kak OCHOBa
JUIA  TEMJIOU30JIUM  M30TEPMUYECKUX, MaCCAXKUPCKUX M pedpHKepaTOpHbIX BaroHOB.
TexHuueckuil BOMJIOK KaK MPOKIAJOYHBIA MaTepuan B OyKcax NMpU PEMOHTE BaroHOB U
JIOKOMOTHBOB. 3HAu€HHWE AMHHOKAIIPOHOBOW M aMHHO’HAHTOBOW KHUCIOT JJIsl OOBEKTOB
KENE3HOJOPOXKHOIO TpaHcmopTa. buocuHTe3 OenkoB. XUMHYECKHME BOJIOKHA M HUX

MMPpUMCHCHHUEC HA KCIIC3HOAOPOKHOM TPAaHCIIOPTEC.

OK 01 OK 02
OK 04
K 1.2

Tema 4.3 WnenTudukarmms
OpPraHMYecKHX BEIIECTB, ux
3HAYEeHHUE W MPUMEHEHHE B OBITOBOI
U TIPOU3BOJICTBEHHOU NIESTEIBHOCTH
YeJoBeKa

4.3.1 JIaGopaTopHoe 3ansTue (pa6ora) Ne5 "CpoiicTBa yrieBo 08"

Copep:xkanue y4eOHOro maTepuajia

[IprMeHeHre NTPEecCOBAHHOW APEBECUHBI IS BKIAAbILICH MOJIMITHUKOB, BTYJIOK, OIIOPHBIX
IIJIMT, W3TOTOBJIEHUS ILECTEPEH IOJBMIKHOIO COCTaBa >KEJIE3HOAOPOXKHOIO TPAHCIIOPTA.
YrneBobl U UX poJib B )KMBOU npupoje. Pazsutue caxapHoil NpoMbIIUIEHHOCTH B Poccuu.

OK 01 OK 02
OK 04
K 1.2

4.3.2 Pomp XxuMHUHM B OOCCIICYCHHH OKOJOTHYECCKOW, HHEPIeTHUYECKOH W IHIICBOM
6e30macHOCTH

OK 01 OK 02
[IK' 1.2

Copep:xkanue yueOHOro matepuajia

Ponp opranuueckoil XMMHUM B pEHICHUH MPOOJIEM HHEPreTHUYecKor Oe30MacHOCTH, B
Pa3BUTUHM MEAMIMHBI, CO3JaHUM HOBBIX MaTepUAIOB, HOBBIX HCTOYHUKOB SHEPIUU
(ampTepHATUBHBIE MCTOYHHKU SHEpruu). OmacHOCTh BO3ACHCTBHUS HA >KHBBIC OPTraHU3MBI
OPTaHWYECKUX BEIIECTB  OTACIBHBIX KIAcCOB  (YIVIEBOJIOPOIBI, CHUPTHI, (DEHOJIBI,
XJIOPOPTaHUYECKHE TPOU3BOJAHBIC, AalbIACTHABI M Jp.), CMBICI TIOKa3aTels MpeaeiabHO
JIONTYCTUMOM KOHIIEHTpaluu. YeaoBeK B MUPE BEIIECTB W MAaTEPUAJIOB. XUMHUS U 370POBbHE
YEeJI0BEKa

Pazned 5. Knunernyeckne u TepMOXMMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XMMHYECKUX pe aKnuii

2/0

Tema 5.1 CxopocTh XUMHYECKUX
peakuuii. XUMHUYECKOE paBHOBECHE

5.1.1 Ilpakruyeckoe 3aHsaTHe Nel?2 Pemenune OHKCIIEPUMEHTANBHBIX 33/1a4 1O TeMe:
"CKOpOCTh XUMUYECKUX peakui. XMMUYECKOE paBHOBecHe"

Conep:xanue yueOHOro MmarepuaJia

BydepHbie pacTBOpBI B TEXHOJOTHYECKHX Mporeccax (IpU IEKTPOXUMHYECKOM HaHECEHUH

OK 01 OK 02
[IK' 1.2




1 2 3 4
3aIIMTHBIX TOKPBITHIA, B IPOM3BOJICTBE KPACUTEIICH )
Pa3ned 6. PacTBopsbl 2/0
Tema 6.1 [lousiTue o pacTBOpax 6.1.1 TIlpakTuyeckoe 3aHsaTHe Nel3 Pemenune >KCIIEPUMEHTANBHBIX 33/1a4 1O TEMe: 2
"PacTtBOpHI, CTIOJIB3yeMble B OBITOBOM M MPOU3BOACTBEHHOM JEATEILHOCTH YelIOBEKa" OK 01 OK 02
Copep:xkanue yueOHOro matepuajia K 1.2
IlepeBo3ka pa3IMYHBIX JKUJIKOCTEM IIO KEJNEe3HOM nopore. PacTBOpbI, HCIONB3yeMbIE B ’
OBITOBOM, TPOMU3BOJICTBEHHOW JIEATENILHOCTH YeNOBEKa. PacTBOpBI, NpUMEHSEMblE B
JKEJIE3HOOPOKHOM XO351CTBE
Pa3nes 7. Xummus B ObITY U IPOM3BOACTBEHHOM e SITEJILHOCTH YeJI0BEKA 4/2
Tema 7.1 Xumus B Obity wu | 7.1.1 HoBelinme nOCTH)XEHUS XMMHYECKON HAYKW M XMMHUYECKON TEXHOJOTUU OK 01 OK 02
MPOU3BOJICTBEHHON  JI€ATEIbHOCTH OK 07
YeJI0BeKa I[IK 1.2
Copep:xkanue yueOHOro MmaTepuajia 2
Hogeilnme IOCTMIKEHUS XMMHUYECKOM HAyKU M XUMHYECKOW TeXHOJIoTMU. Ponb xumuu B
00ECTeYeHNN HKOJIOTMYECKOH, HHEpreTH4YecKod M MUIIEeBOW 0e30MacHOCTH, pa3BUTUHU
menuuuHbL [IpaBuia moucka u aHamM3a XUMHUECKOH HH(GOPMAIIMK U3 Pa3InYHBIX HCTOYHUKOB
(HaydHas 1 yaeOHO-Hay4dHasl JTUTEpaTypa, CPeCTBa MaCCOBOM MH(pOpMaIINH, ceTh IHTEpHET)
CamocrosiTesibHasi paboTa o0yuaroumxcss NelO 2
[Touck n ananu3 HHGOPMAITMU O TPUMEHEHUH XUMHUYECKUX BEIIECTB U TEXHOJIOTHH C Y4ETOM
Oynymel mpodeccuoHaTBHOM IESTEIBHOCTH IO TEMaM: BayKHEHIINE CTPOUTENbHBIE MaTePUAIbI,
KOHCTPYKIMOHHBIE MaTepuajbl, KPaCKd, CTEKIO, KepaMUKa, MaTepHabl JUISl AJIEKTPOHHUKH,
MPUMEHSEMbIE B JKEJIE3HOJOPOKHOM X031 CTBE
7.1.2 TlpomexxyTouHasi arrecraiusi no qucumiviude. J{uddepeHnpoBaHHbIi 3a4eT 2 OK 01 OK 02
OK 07
[K 1.2
Hmoz 1| cemecmpa: MakcumanpHas yaeOHasi Harpys3ka (BCeEro) 42
OO0s13aTenbHas aymuTOpHas yueOHas Harpy3ka (BCero) 36
IPAKTUYECKUE 3aHATHS 14
1a00paTopHbIe 3aHsTUs (PaOOTHI) 6
camocTosiTenbHas padora 6
TuddepeHIUPOBaHHBIN 3a4eT 5
Hroro: MakcumanbHas ydaeOHas Harpyska (Bcero) 72
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Oo0s3atenbHas ayquTopHas yueOHast Harpys3ka (Bcero) 61
MPAKTUYECKUE 3aHSTUS 26

JabopaTopHbie 3aHATHS (PabOThI) 10

caMocCTosATeIbHAs padoTa 11

KOHTpOJIbHAs paboTa 1

HUmozcosas ammecmayus 6 popme mudpepeHIIUPOBAHHOTO 3a4eTa




3. YCJOBHUSA PEAJIU3AIIMA TTPOT'PAMMBI OBIIIEOBPA3OBATEJIBLHOM
JUCHUILIJINHBI
3.1 TpeGoBaHusi K MUHMMAJIbHOMY MaTePHAJIbHO-TEeXHHYECKOMY 00ecIieYe HUI0

Y4eOHbIN MpeaMeT peain3yeTcs B yaueOHoM kaObuHeTe: JlabopaTopust XuMuu 1 OMOJIOTHH
Obopyoosanue yuebnozo kabunema:

1. TTocamouyHbIe MeCTa IO KOJUYECTBY OOYJAIOIIAXCSL.

2. Pabouee mecTo mpemnomaBarens.

3. Meroanueckue MaTepuansl 0 AUCLUIUIMHE

4.Becwl ananutrdeckue (1 mr.).

5. Xumuueckas 1nocyzua.

6. Moenu KprcTaNIMYecKnX penieTok. (3 mr)

7.CoopHbIil mpubop Ju1s noaydeHus razos (1 m.).

8. Habop Ne3 BC «llemounmy.

9. Ha0Gops! peakTHBOB IO OPraHMYECKON XUMHH.

10. HabGop wHAMKATOPOB.

11. HaGop myiakaToB 110 HEOPraHUYECKONW U OPTaHUYECKOM XUMUU.

Texnuueckue cpedcmea 00yueHus.

-TB

- BUIEOMarHuToGoH

- KOMITBIOTEP

Ayouosusyanvhvie cpedcmea 00yyeHusL:
1. DVD Opraanueckas xumus. Yacte 2. IlpupoaHble UCTOYHUKU YIIeBOAOpoAoB. CHUpPTHL U
denombl 13 onbiTOB, 36 MUHYT.
2. . DVD Oprannueckas xumuda. Yacts 3. Anpaerujpl U KapOOHOBBIE KUCJIOTHI. CI0KHBIE
a¢upsl. XKupsl. 20 onbiToB, 40 MUHYT.
3. DVD Oprannyeckas xumus. Yacts 4. YrineBozasl. 11 onbiToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTcoaepikalme opraHudeckue BeriecTBa. beiku.
CuHTeTHYeCcKruEe BBICOKOMOJIEKYIIIpHbIE BelecTBa. 20 OnbITOB, 28 MUHYT.

5. B/® «1IkonpHBIN XUMHYECKHH dKCTIEpUMEHT» 150 MUHYT.

3.2. UndopmanmonHoe obecneveHue peaau3aly NPOrpaMMbl



Ilepeyenb peKoOMeHAyeMbIX Y4YeOHBLIX W3/IaHUH, JONMOJHUTEJbHOH JHUTEpPATYPbI
HNuTepHeT-pecypcoB, 0a3pl JaHHBIX 0M01HOTEYHOrO (hoHAA:

3.2.1.0cHOBHbIC HCTOYHUKHU:
1. AndunorenoBa MN.B. Xumus: ydeOHUK M TPaAKTUKyM JUIsI CPEAHEro MpoecCHOHAIBHOTO
obpazoBanus / U.B. Andunorenoa, A.B. baOkoB, B.A. IlonkoB.- 2-e¢ u3n., UCOp. U JOM. —
Mocksa: M3narensctBo FOpaiit, 2022. — 291 c.

3.2.2.J/lon0JTHUTEJIbHbIE€ HCTOYHUKH:
1. T'ycesa, E.B. Xumus mns CIIO.: yue0.-meton. nmocobue / M.P. 3urannmna, /I.M. Kynukosa;

Kazan. nan. uccnen. rexuon. yH-1; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 c¢. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https//e.lanbook.com/book/196096
(mata obpamenwust: 14.03.2025) / - Pexxum goctyma: Uit aBTOPHU3. MOJIb30BATEIICH.

2. YepnukoBa H.FO. Xumus B nmocTymHOM H3IIOKeHUH: ydeOHoe mocobme mis crmo / H.IO.
YepHukoBa.- 2-e u3f., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: omekrpoHHbd // JlaHb: 3nekTpoHO-OuMOmmMoTewynas cucrema. - URL:
https//e.lanbook.com/book/195532 (mara obpamenus: 14.03.2025) / - Pexum goctyma: st
AaBTOPU3. ITOJIB30BATENEH.

3.2.3 UnTepHeT — pecypehl:

1. Hayyno-nomynsipHblii MPOEKT «DJIeMEHThI OOJbIION Hayku « ((u3MKa, XUMHS, MaTeMaTHKa,
acCTpOHOMHMS, HayKa O >KU3HH, Hayka o 3emie). HoBocTu Hayku, KHUTH, HAY4HO-IOMYJISAPHBIC

cTaThH, JIeKuuu, >HImKIoneaun. https//postnauka.ru/themes/chemistry - neknuu mo XuMum Ha

caiite [ToctHayka. https// gotourl.ru/4780 (https//elementy/ru/) Pesxum moctymna: cBOOOIHBIH.

2. CaiiT Hay4HO-TIONYJIIPHOTO >KypHanda «XuMus W 3u3Hb». httpss// gotourl.ru/4785 Pexum
JOCTyMa: CBOOOTHBIH.

3. CaliT 0 XWUMHHU: KIACCHYECKAE YUCOHUKH, CIIPABOYHHKH, ODHIMKIONCIUU, IOMCK
OpPraHWYECKNX U HEOPraHWYECKUX PEeaKlui, COCTaBJICHWE YpaBHEHUU peakumid. httpss/ www.
xumuk.ru/ Pesxum moctyma: cBOOOIHBII.

4. Tlnardopma Zoom Jisi MPOBEIACHUS OHJIANH-3aHATHH U BHIC0-KOH(PEPECHITNH. [DIeKTPOHHBIN

pecype]. Pexxum mocryna: https//zoom.us/.

5. DmekrponHas uHQOpMaIMOHHO-OOpa3oBaTenbHas cpena Ha miatdpopme  Moodle.

[Daexrponnsiii pecypce]. Pexxum gocryma: https://moodle.ospu.su/

3.3 Ilporpamma o0OecnedeHa HeOOXOAMMBIM KOMIUIEKTOM JIHIIe H3UOHHOTO
NMPOrPaMMHOr0 odecrneveHUs


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

4 KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA JUCIUIIJIMHBI

KoHTpons W oOIleHKa pe3yJabTaTOB OCBOSHHUS O00IIeoOpa3oBaTebHOM AUCITUTIIUHBI

«XUMHUSD»  PACKPBIBAIOTCS

qepes

AUCHOUIIIIMHAPHBIC

pE3YIIBTaTHI,

HallpaBJICHHBIC  Ha

dopMupoBaHUE OOIIMX KOMIETEHIIMH 110 pa3/iesiaM U TeMaM COjepKaHus yueOHOTO MaTepHuaa.

[TpomexxyrouHast arrectanus B Gopme muddepeHInpoBaHHOTO 3a4eTa.

O6mme kommneteHuuu (OK),
JIMYHOCTHBIE pe3yabTarsl (JIP)

Pa3znen/Tema

Tun one HOYHBIX
Me ponpus THIi

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
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YcTHBIN onpoc;

- 3amaum Ha COCTaBJEHUE
XUMHUYECKUX (POPMYI;

- 3aJaHus Ha HCIIOJIb30BaHUSA
XUMUUYECKOH CHUMBOJHUKA U
Ha3BaHUM COCIMHEHUM 110
HOMEHKJIaType
MEXKTyHapOJHOTO cor3a
TEOPETHYECKON U MPUKIATHON
XAMHM U TPUBHAJIBHBIX
Ha3BaHUN Uil COCTaBJICHUS
XUMHUYECKIX (POPMYI;

- 3aciynmBaHue COOOIICHUI
Y OLICHKA UX INOJATOTOBKY;

- Pesymprar  BBINOIHEHUA
BHEAYIUTOPHBIX
CaMOCTOSITENBHBIX paboT;

- PesynbraT  BBINOJIHEHUSA
PAKTUYECKOU paboThI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3a7jaHUS,

- [Ton6op,
npeoOpa3oBaHue
nHpOpMAITH

aHaIU3 |
yueOHOM

OK.02

P1: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
3.3

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN onpoc

- 3acnynmBaHUE COOOIICHUM
Y OLICHKA KX IMOJrOTOBKU;

- 3ajaHus Ha UCIOJIb30BaHUSA
XUMHAYECKOM CHUMBOJUKUA U
Ha3zBaHUM COEOUMHEHUH 1O
HOMEHKJIIaType
MEXIYHApOIHOTO COr03a
TEOPETUUECKON U TTPUKIIATHOU
XUMUH U TPUBHUAIBHBIX
Ha3BaHUM JUIsl COCTaBJICHUS
XUMHUYECKUX (POPMYI;

- Pesymprar  BBINOJIHEHUSA
BHEAYAUTOPHBIX
CaMOCTOSITEIBHBIX PaboOT

- Pesymprar  BBINOJIHEHUSA
MPaKTUYECKON pabOThI;




-IIpakTHKO-OpUEHTUPOBAHHBIE

3a1aHUS;
- [logbop, awammsz u
npeobpazoBaHue yueOHOM
nHpOpMaITUU
OK.04 P2: Tema 2.2 - YcTHBIM ompoc
P4: Tema 4.2, Tema 4.3 - 3acnynmBaHUE COOOIICHUM

1 OIICHKA UX IIOJITOTOBKH;
- 3amaHus Ha HCIIOJIB30BaHMS
XUMHYECKOH CHUMBOJIUKA U
Ha3BaHUM COCAUHEHHM IIO
HOMEHKJIAType
MEXTyHAPOIHOTO COI03a
TEOPETUUECKON U TTPUKIIATHON
XUMHHU u TPUBHATEHBIX
Ha3BaHUM 11 COCTaBJIECHHUS
XUMHUYECKUX (POPMYI;

- PesympraT  BBITIOJTHEHHS
BHEAYIUTOPHBIX
CaMOCTOSITEIBHBIX paboT

- Pesymprar  BBIIOTHEHUS
MPaKTUYECKON PabOTHI;

- PesynmbraT  BBINOJTHEHHS
nabopaTopHON pabOTHI;
-IIpakTuKO-OpUEHTHPOBAHHBIE

3aJaHus;
- [TonGop, a”HaIIN3 u
npeoOpa3oBaHue y4eOHO
uHpopmanun
OK.07 P7: Tema 7.1 -IIpakTHKO-OpHUEHTUPOBAHHBIE
3aJaHus;
- [TonGop, a”HaIM3 u
npeoOpa3oBaHue y4eOHO
uHopMaIuu;
IK 1.2 P1: Tema 1.1 - 3aciymmBaHue COOOIICHHUI
P2: Tema 2.1, Tema 2.2 U OLICHKA UX MOJTOTOBKU;
P3: Tema 3.1 -IIpakTrKO-OpHEHTUPOBaHHbIE
P4: Tema 4.1, Tema 4.2, Tema | 3aganus;
4.3 - [Ton6op, aHalms3 u
P5: Tema 5.1 npeobpazoBaHue yueOHOM
P6: Tema 6.1 WHpOpMAIUH,

P7: Tema 7.1

5 HEPEYEHb HUCIHOJIb3YEMBIX METOJ1OB OB YYEHUSA

5.1 TlaccuBHBIE: OINpOC, PENPOAYKTUBHBIC YIPAKHEHUS IO 3aKPEIJICHHUI0 U OTpaboTke
U3Y4EHHOIO Marepuaia
5.2 AKTUBHBIE W WHTEPAaKTHBHBIC: 3BPUCTHYECKHE Oecelpl, AWCKYCCUU, KpPYIJIBIA CTOI,

MMpe3CHTal s, BUKTOPHUHA, KBECT.




