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1 TACIIOPT PABOYEM ITPOT'PAMMbBI YYEBHOI'O ITPEIMETA
OVYIL12XUMMUA

1.1 O6aacTp npuMeHeHHs1 pado4eil IPOrpaMMbl
PabGouas nporpammMa y4eGHOro npeamera sIBISETCS 4aCThl IPOTrpaMMbl CPEIHEro (TIO0JIHOTO)

obmero obpaszoBanus nmo crenuagbHocTd CITIO 23.02.08 CTpouTENnbCTBO KENE3HBIX TOPOT, IMyTh H
IIyTEBOE XO3AUCTBO.

[Tpu peanusanuu pabodell MPOrpaMMbl MOTYT HCIIOJIb30BAaThCS pa3iIMyHbIE 00pa3oBaTENbHbIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH, IEKTPOHHOE O0yUEeHHUE.

Pabouas mporpamma yueOHOrO MmpeaMeTa MOXKET ObITh HCIOJIb30BaHA B MPO(ECCHOHATBHON
MOATOTOBKE, MEPEIOArOTOBKE M MOBBIIICHUH KBaMpukanuu padounx mo npodeccusm: 14668 Montep
nyty; 18401 Curnanucr.

1.2 Mecto y4yedHoro npeamera B ctpykrype OIIOII-IIIICC3:

OO01eo0pa3oBaTeNbHBIN TIPEMET «XHUMHSD) M3ydaeTcss Ha 0a30BOM YPOBHE B 00IEOOPa30BATEIIHHOM
IIMKJIe Y4eOHOTO TJIaHa OCHOBHOM MPO(eCCHOHATbHON 00pa30BaTe/IbHON MPOrPaMMbl YKPYITHEHHBIX TPYIIIT
crieranibHOCTeH / Ipodeccuit: 23.02.08 CTpouTeIbCTBO KEIE3HBIX A0POT, MyTh U IIyTEBOE XO3SHUCTBO.

TpynoemkocTs mpenmera «XuMus Ha 0a30BOM YpOBHE COCTaBIISICT 72 4aca, U3 KOTOphIX 64 daca —
0a30BbIi MOIYJH (6 pa3iesioB) M 8 YacoB — MPUKIAIHON Momyib (1 pasmern), BKIFOYAIONMUN TPaKTHKO-
OPUEHTUPOBAHHOE COJICPIKaHNEe KOHKPETHOM MPOPECCUN HITH CIICIIUATLHOCTH.

[NpuknagHoit MOIYNb BKIIFOYAET ofuH pasznen. Pazgen 7 «Xumus B ObITY M TIPOU3BOJICTBEHHOU
JeSITeIbHOCTH YEJIOBEKa» peamu3yeTcs I YKPYIHEHHBIX TPy crenuanbHocteil / mpodeccuit: 23.02.08
CTpouTEensCTBO IKENE3HBIX JOpOr, IyThb H IIYyTEBOE XO3SICTBO HAa MaTepuaie, CBS3aHHOTO C
AKOJIOTUYECKOI 0E30ITaCHOCTHIO M OIEHKOM TOCIIEICTBUN OBITOBOM M TPOU3BOJICTBEHHOW JIEATEIILHOCTH, T10
oTpacisM OyryIieit mpodecCHOHATLHOM A TEITHHOCTH 00YYAIOIIUXCSL.

1.3 Iliianupyembie pe3yJbTAaThl OCBOCHHS Y4eOHOIro NmpeaMera:
1.3.11ens yueObHOrO NpeMeTa:

DOpMUPOBAHME y CTYINCHTOB MPEACTABICHUS O XWMHYECKOM COCTaBISIOLIEH €CTECTBEHHOHAYYHOM
KapTUHBI MHpa KaK OCHOBBI TPUHITHS PpELIEHUH B JKU3HEHHBIX M IPOM3BOJCTBEHHBIX CHUTYaIUsX,
OTBETCTBEHHOTO TTOBEJICHHS B TIPUPOIHOM CperIe.

3agaun npevera:

1) cdopmupoBaTh MOHUMAaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX TPOIIECCOB U SBICHHUI
B OKpYXKarollel cpeie, LETOCTHOM HaydyHOW KapTHHBI MHUpA, B3aMMOCBSI3U U B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHHS COCTaBIATH (OPMYIIbI HEOPraHUUECKUX M OPraHUYECKHX BEIECTB, PABHEHHS
XAMUYECKUX PEAKINiA, OOBSICHSITH UX CMBICII, HHTEPIPETHPOBATH PE3YIIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMHpoOBaTH  HaBBIKM IPOBEICHHS IMPOCTEHIINX XUMUYECKUX AKCIEPUMEHTATIbHBIX
UCCIIEIOBaHUN C COOJIOIGHMEM MpaBUil O€30MacHOro oOpallleHHsl ¢ BelIeCTBaMU M J1abOpaTOpHBIM
000pyIOBaHUEM;

4) pa3BUTh YMEHHS HCIIOJb30BaTh HWH(M)OPMALMIO XMMHYECKOTO XapakTepa W3 Ppa3IUIHbIX
HCTOYHUKOB;

5) cdopMupoBaTh yMEHHS MPOTHO3MPOBATH TOCICACTBUS CBOCH JEATENBHOCTH U XUMHUYECKUX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX ITPOLIECCOB,;

6) cdopmupoBaTh MOHMMAHKWE 3HAYMMOCTH JOCTH)KCHHH XUMHYECKOW HAYKH M TEXHOJIOTHHA JIs
Pa3BUTHS COLMAIIBHOM U IPOM3BOJICTBEHHOI cep.



1.3.2 B pe3ynbTare 0OCBOCHUS Y4EOHOTO IpeaAMeTa 00yUJaroUics T0JKEeH

yMeTh:

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

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB, THUIl XUMHYECKOU
CBSI3M B COEIMHEHUSX, 3apsil MOHA, XapaKTep Cpelbl B BOJHBIX PaCTBOPAaX HEOPTaHUYECKUX COCIUHEHUM,
OKHCJIUTENb W BOCCTAHOBHUTENb, NPUHAMJIECKHOCTh BEIIECTB K pPa3IU4YHbIM KJIACCaM OpPraHUYECKUX
COCIMHECHH;

- XapaKTepU30BaTh: IEMEHTHl MAJIBIX MEPUOAOB MO UX IMOJOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MenneneeBa, oOIIMEe XUMHUYSCKHE CBOWCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKNX W OpPraHWYECKHUX COEIMHEHMH; CTPOCHHME U XHMHYECKHE CBOMCTBA H3YYEHHBIX
OPraHNYeCKUX COCUHECHUM;

- OOBSICHATH: 3aBUCUMOCTb CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHMUSI;, MPUPOAY XUMUUYECKOM
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTb CKOPOCTH XHMHMUYECKOM peakuuu u
MOJIOKEHUS XMMHUYECKOT0 PABHOBECHS OT PAa3IMUHBIX (DaKTOPOB;

- BBINOJIHATh XMUMHUYECKUH SKCIIEPUMEHT [0 PACHO3HABAHUIO BAXKHEHIIMX HEOPraHWYECKUX U
OpraHUYeCKUX BEUIECTB;

- IIPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALK C UCIIOJIb30BaHUEM Pa3IMUHbIX
HUCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeETa);
MCTOJIB30BaTh KOMITBIOTEPHBIC TEXHOJIOTHHU Il 00pabOTKH U mepenayd XUMUIEeCKOH nHpopManuu u ee
MIPEJICTABICHUS B Pa3IUYHBIX (pOpMax; UCIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOU
JESTEIbHOCTH U TOBCEJHEBHOM XHU3HU JUIS: - OOBSACHEHUS XUMHUYECKUX SIBJICHHUM, MPOUCXOASIIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE;, - OMNpEICIICHUS BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX
MIPEBPALIEHUI B Pa3JIMYHBIX YCIOBUAX U OLIEHKH UX MOCJEICTBU;

- KOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYXKAIOILEH Cpee;

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

- Oe3omacHOro oOpamieHusi C TOPIOYMMHU U TOKCHYHBIMHM BEIIECTBAMH, JIabOpaTOPHBIM
000pyIOBaHUEM;

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

- KPUTHUYECKOH OLIEHKH JOCTOBEPHOCTH XMMHYECKOH MH(pOpMaluu, MOCTyHarolled M3 pa3HbIX
HCTOYHUKOB;

- [OHMMaThb B3aUMOCBS3b  Y4€OHOM  JAMCUMIUIMHBI €  OCOOEHHOCTSIMHM  mpodeccuu
npodeccnoHaNbHOM e TeIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO0 JaHHON y4eOHOM TUCIUIUINHE.

3HATh:

- BaXHEWIIME XUMHUYECKHE TIOHATUSA: BEIIECTBO, XMMHUYECKUH 3JEMEHT, aToM, MOJIEKyJa,
OTHOCHUTEJIbHBIE aTOMHAasi U MOJIEKYJISIpHAs MAacChl, MOH, aJUIOTPONMS, M30TOIBI, XMMHYECKAs CBS3b,
ANEKTPOOTPHUIATETLHOCTD, BaJIECHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PacTBOPBI, SJIEKTPOIUT U HEIIEKTPOJIUT,
ANEKTPOJIUTHYECKAs] JUCCOLMAIUS, OKUCIUTEIb U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTaHOBJIECHHE,
TerIoBOH 3(PQeKT peakuuu, CKOPOCTb XMMHUYECKOM peakIiH, KaTalu3, XHMHUYECKOE pPaBHOBECHE,
YTIEPOAHBIN CKeneT, G yHKIMOHANbHAS TPYIINa, H30MepHsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUHU: COXPAHEHUSI MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, NEPUOIUUECKHUN
3aKOH,;

- OCHOBHBIE TEOPUM XMMHH: XUMHUYECKOW CBSA3M, DJIEKTPOJIUTHUECKON AMCCOLMALMM, CTPOEHUS
OPraHNYeCKUX COCTMHECHUM;

- BXHEHILINE BEIIECTBA M MaTEepHalIbl: OCHOBHBIE METAJIIBI U CILJIABBl; CEPHAsl, COJISIHAs, a30THAs
U YKCYCHAasl KUCJIOTHI; IIeJI0OYM, aMMHUaK, MUHEpaJIbHbIE yI0OpEeHHs, METaH, 3TUJIEH, alleTUJIeH, OeH301,
3TAHOII, )KUPBI, MbLIIA, TJII0K03a, caxapo3a, Kpaxmal, KJIeT4aTKa, OCJIKH, UCKYCCTBEHHbBIC U CHHTETUYECKUE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.



1.3.3 [Inanupyemble pe3yabTaThl OCBOGHUS Y4€OHOTO IpeaMeTa:

Ocoboe 3HaueHmne yueOHbIi npenaMeT uMeet npu popmupoBanuu U pazsutiuu OK.

OO6mme Ilnannpyemble pe3yabTaThbl 00y4eHHsI
KOMIIETEHIIMH Oo0mme JAncnunimHapHbie
OK 01. B 4yacTu Tpy10BOr0 BOCIIMTAHMSA: - BJIAJIETH CHUCTEMOM
Breibupate  crocoOsr | - TOTOBHOCTh K TpY.Y, OCO3HAHUE | XUMUYECKUX 3HAHWUH, KOTOpas
peueHus 3aJa4 | [ICHHOCTH MacTepPCTBa, TPYAOIIO0HE; BKJIFOYAET: OCHOBONOJIAraroLI1e
npodeccnoHaTBEHOMI - TOTOBHOCTh K aKTHBHOM JEATEIBHOCTH | MOHATUA (XUMHYECKUN 3JIEMEHT,
IOEATECIIPHOCTH TE€XHOJIOTUYECKON 154 COLMAJIBHOM | aToM, OJICKTPOHHAaA 0001049Ka
MIPUMEHUTEIBHO K | HalIpaBJICHHOCTH, COCOOHOCTD aroma, S-, pP-, d-BJIeKTpOHHbIG
pa3IuYHbIM HHUIIUUPOBATD, IJIaHUPOBATh u 0p6I/IT2UII/I aTOMOB, HOH,
KOHTEKCTaM. CaMOCTOATEJILHO BBIIIOJIHATh TaKyl | MOJIEKYJIa, BaJICHTHOCTb,
NEeSATEIbHOCTD; ANEKTPOOTPULIATETBHOCTb,
- UHTEpEC K pa3iuuHbiM  cdepam | CTerneHb OKUCICHUS, XUMUYECKas
npodeccnoHanbHOM CBSI3b, MOJIb, MOJISIPHAs Macca,
NEeSATEIbHOCTH, MOJIIPHBIA  00BEM, YIIIEPOIHBIN

OBiaeHne YHHBEPCAJIbHBIMH Y4YeOHBIMU
M03HABATEJILHBIMU JIefiCTBUSIMU:

a) 0a3oBble JJOruYecKue J1eiiCTBUs:

- CaMOCTOATENbHO  (opMynupoBaTh U
aKTyallu3upoBaTh MpPoOIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YyCTaHaBJIMBaTh CYILECTBEHHBIH MPHU3HAK WM
OCHOBAHHMS JIJISI CPAaBHEHUSI, KJIacCU(UKAIUU U
0000IIICHNST;

- OIpENEeNsTh LIEU JeITEILHOCTH, —3a/aBaTh
MapameTphl U KpUTEPHH UX JTOCTIKEHHS,

- BBIBJISITH 3aKOHOMEPHOCTH M TTPOTHBOPCUHS
B paccMaTpUBAEMBbIX SBICHUSX;

- BHOCUTh KOPPEKTHBBI B  JICATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJBTATOB IIETISIM,
OIICHUBATH PHCKH TIOCTICICTBHIA JCATCIIHHOCTH;
- pa3BMBaTh KPEAaTWBHOE MBIIUICHUE IIPU
PEIICHUH )KU3HEHHBIX MTPOOJIeM

0) 0a30BbI€e HCCTIEN0BATEILCKHE AelCTBHS:

- BIIAJICTh HaBBIKAMH y4eOHO-
HCCIIeI0BaTEIbCKOM Hu IIPOEKTHOU
JICATCIIBHOCTH, HaBbIKAMU  pa3pelleHUs
npooem;

- BBISABJIITH IPUYUHHO-CIIEICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a]auy, BBIABUTATh TUTIOTE3Y
€e  peIleHUs, HAXOOUTh AapryMEHThl IS
JIOKa3aTeNbCTBA CBOMX YTBEPKIEHUH, 3aaBaTh
napaMeTpsl U KPUTEPUH PEIICHHUS;

- aHAMM3WpOBaTh  MONMYYEHHBIE B  XOJE
pellieHnsT 3aauydl  Pe3yNbTaThl, KPUTHUECKH
OLICHUBATh ux JIOCTOBEPHOCTb,
IMPOTrHO3UPOBATH U3MCHCHHUC B
HOBBIX YCJIOBHUSIX;

- YMETbh NEPEHOCUTH 3HAHUS B TIO3HABATEIIHHYIO
" MIPAKTUYECKYIO o0mactu
KHU3HENISSITEIbHOCTH,

cKkeleT, (pyHKIMOHAIbHAS TPYIINa,
pamuKan, W30MEpHs, H30MEpHI,
TOMOJIOTHUYECKHIA PsiJl, TOMOJIOTH,
YIJICBOJIOPOMIBI,  KHCIOPOJ- H
a30TCoACPKAIIUE  COCMHCHUS,
OMOJIOTHYCCKH AKTHBHEIC
BellecTBa  (YIJIEBOIBI,  KHUPHI,
OelKku), MOHOMEp, TOJUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC
COCIMHEHUS, KPHUCTALTHYECKast
pelieTka, THUIBI  XMUMHYECKHX
peaxuii (OKUCITUTENbHO-
BOCCTAaHOBUTEJBHBIC, JK30- H
SHJIOTEPMHUYECKHE, peaKIuu
HOHHOTO  OoOMEHa),  pacTBOp,
AJIEKTPOJIUTHI,  HEDJICKTPOJIMTHI,
ANIEKTPOIUTHUECKAS
JIACCOITAAITHS,
BOCCTaHOBUTEIIb,
XUMHYECKOM
XUMHUYECKOe
TEOPUH U
XUMHUYECKOTO
OpPraHUYECKHUX
byrtneposa,
ANEKTPOJIUTUYECKOM
JUCCOLIMALIMY, TEePUOAUYECKUN
3akoH [[.M. MeHneneeBa, 3aKkoH
COXpaHEHUs MAacchl),
3aKOHOMEPHOCTH,
CUMBOJIMYCCKUIN  SI3BIK ~ XHMHHU,
(aKTOJOTHYECKHE  CBEIEHHS O
CBOMCTBAX, COCTaBE, MOJIyYCHUH 1
0e30macHOM WCTIOJIh30BaHUH
BOXHEUIIINX HEOPTaHUUYECKHX M

OKHCIIUTEb,
CKOpOCTb
peaxIuy,

paBHOBECHUE),

3aKOHbI  (Teopus
CTPOCHUS
Bemects  A.M.
Teopus




- YMeThb MHTETPUPOBATh 3HAHUS U3 Pa3HbBIX

MPEAMETHBIX 00J1acTeH;

- BLIIBUTAThH HOBBIE HJIEH, npeJyIararb

OPHUI'MHAJIBHBIC ITOAXO0AbI U PCHICHUSA
- CIIOCOOHOCTH ux HCIIOJIb30BaHUA
MO3HABaTEIHLHOM 1 counaanoﬁ IIPaKTUKE

B

OpTraHWYECKHUX BEIIECTB B OBITY
U TPAKTUYECKOU JEATEIbHOCTH
YeJIOBEKA,

- YMETh BBIIBJISTH XapaKTEpPHbIC
MIPU3HAKU n B3aNMOCBSI3h
W3YYECHHBIX TIOHATUH, IPUMEHSTh
COOTBETCTBYIOLIME MOHSATHUS TIPU
OINMCAHUU CTPOCHUS U CBOMCTB
HEOPraHMYECKUX U OPraHMYECKUX
BEUIECTB M WX MPEBPALICHUI;
BBISIBJISITD B3alMOCBS3b
XUMMYECKUX 3HAHMI C
MOHATHSIMA W TIPEACTABICHUSIMU
JIIPYTUX  €CTECTBEHHOHAYYHBIX

IIPEIMETOB;
- YMETb HCII0JIb30BATh
HAaUMEHOBAHMUSI XUMHUYECKUX
COCIMHEHUN  MEXAYHAPOJHOIO
CO103a TEOPETUYECKOI 31
MIPUKJIATHOM XUMHAA u
TpUBUAJIbHbIE Ha3BaHUs

BOXHEUIIIMX BEIIECTB (ITHIIEH,
alleTWICH, TIJMIEpUH, (eHol,

(dhopMabaeruI, YKCyCHast
KHCJIOTa, TJIMIMH, YrapHBIA ras,
YTJIEKUCIIBIN ras, aMMHaK,

raiieHas M3BeCTb, HEralleHas
U3BECTb, IMMThEBAsI CoAa M
JPYTUX), COCTaBJATH (HOPMYIIBI
HEOPraHW4eCKUX U OpraHUYecKHx
BEILIECTB, YPAaBHEHNSI XUMUYECKUX
peakimii, OOBACHATh MX CMBICT,

MIOATBEPK1aTh XapakTepHbIE
XUMHUYECKUE CBOKCTBA BELIECTB
COOTBETCTBYIOILIMMU
SKCIEPUMEHTAMH M 3aMUCAMH
YpaBHEHUU XUMHYECKUX
peakumii;

- yYMETh YCTaHABIIMBATh
MIPUHA]IJICKHOCTD W3YYEHHBIX
HEOPTraHMYECKUX "
OpPraHUYECKUX BEILECTB K
ONpENENIEHHBIM  KJaccaM |
TpyIIam COCJTMHEHUIA,
XapakTepU30BaTh HX COCTaB M
Ba)KHEHIITIEC CBOIICTBa;
ONpeNIEATh BU/IBI
XUMHYECKHUX CBSA3EHN
(koBaJIeHTHaH, MOHHAs,

METaJIn4yeckasi,  BOJOPOJHAs),
TUIBI KPUCTAUTMYECKUX PEIICTOK
BEILIECTB; KJIacCu(HULIUPOBATH
XUMHUYECKHE

peaxIuu;




- chopMHUPOBATH MPEACTABICHHS:
0 XHMHYECKOH COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOH KapTHUHBI
MHpa, POJIM XMMHH B TTO3HAHUH

SBJICHUI MIPUPOJIBI, B
(GOpMUPOBAHUM MBIIIICHUS |
KYJIbTYPbI JUYHOCTH, ee

(GYHKIMOHATBHOM TPaMOTHOCTH,

HEOOXOMMMOW  JIi  pelICHHS
MIPAKTHYECKUX 3a1a4 u
DKOJIOTHYECKHM  OOOCHOBAHHOI'O

OTHOILEHHS K CBOEMY 3/10pPOBBIO
U IIPUPOJHOU CPEE;
- YMEThb IPOBOJAUTH PACYETHI II0

XUMUYECKUM  QopMmyraM U
YpaBHEHUSAM XUMHYECKHUX
peakuuii €  HUCIOJb30BAaHUEM
(bU3IIECKUX BEJIMYMH,
XapaKkTepU3YIOLX  BELIECTBA C
KOJINYECTBEHHOU CTOPOHBL:
MAaccChl, obneMa

(HOpMaJibHBIE YCIIOBHS) Ta30B,

KOJIMYECTBA BEILIECTBA;
UCIOJIb30BaTh CHCTEMHbIE
XUMUYECKUe 3HAHMS s
MPUHATHS peleHni B
KOHKPETHBIX KM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02. B o0s1acTH HeHHOCTH HAYYHOTO O3HAHUS: - yMeTb  IUIAHUPOBATb W
Hcnonp3oBath - c(hopMHPOBaHHOCTh MHPOBO33PEHHUS, | BBITIOJIHATD XVUMUYECKUH
COBPEMEHHBIE COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO | DKCIEPHMEHT (peBpareHus
cpeacrsa [IOWCKa, | Pa3BUTHs HayKH U OOLIECTBEHHON MPAKTUKHU, | OPraHUYECKUX  BEILECTB  IpHU
aHaIM3a U | OCHOBAaHHOTO Ha JUAJIOre KyJbTyp, | HarpeBaHWU, MOJy4YeHUE STHUJIEHA
MHTEPIIPETAIuH CIIOCOOCTBYIOILIETO OCO3HAHHMIO CBOETO MECTA B | U M3y4EHHE €ro  CBOMCTB,
MH(pOPMAIHH u | TOJUKYJIBTYPHOM MHUPE; KaueCTBEHHbIE  pPEaKUM  Ha
HH(POPMALHOHHBIC - COBEPIIEHCTBOBAHUE S3BIKOBOM U | aIbAETU/BI, KpaxMmall, YKCYCHYIO
TeXHOJIOTHH JIs | YMTATENbCKOW  KYJAbTYPhl — KaK  CPEJICTBA | KHCJIOTY; JEHATypaius OenkoB
BLITIONHEHNS  3ajau | B3AMMOJICHCTBHS MEX/Ly JIFOABMH W NO3HAHWS | DK HAIPEBAHMM,  L[BCTHBIC
npodeccuonanbHoit | MHP3; peakuuy  OeNKOB;  MPOBOJIUTH
ESITETBHOCTH. - OCO3HAHHWE LIEHHOCTH HAay4YHOW JEATEeNbHOCTH, | peaKIMd  HOHHOTO  OOMeHa,
TOTOBHOCTh  OCYHIECTBJISITh TPOEKTHYIO U | ONPENEeNsiTh  Cpely  BOJHBIX
HCCIIE/IOBATEINbCKYIO JIeATEeNbHOCTh | pPacTBOPOB, Ka4eCTBEHHbIE
WH/IMBUTYaJIbHO U B TPYIIIIC; peaknuu Ha Cyibdar-, KapOoHaT-
OsiajgeHne yHMBepCAIbHBIMHM Y4eOHBIMH U XJIOpUJI-AaHUOHBI, HA KaTHUOH
MO3HABATEJILHBIMH [1eiiCTBUAMU: aMMOHUS; periath
B) pabora ¢ undopmaunueii: AKCIIEPUMEHTAIBHBIE 33a4U 10
- BJaJIeTh HABBIKAMU TOJIydeHHs] MH(POpMALK | TeMaM "Merabr" 51
u3 HUCTOYHUKOB pa3HbIX  TuNOB, | "Hemeramisl") B cCOOTBETCTBUU C
CaMOCTOSITEJIBHO OCYLIECTBIIATH NIOMCK, aHAIN3, | IIPABUIAMHU TEeXHUKU
CHCTEMATU3aLIUI0 U MHTEPIpeTaluio | 6€30MacHOCTH MPU OOpaIeHUH ¢
uHpopmaImn Ppas3JINuHBIX BUJIOB U | BEIIECTBAMU M JITaOOpaTOPHBIM
¢dbopm npencTaBieHus; 000py/IOBaHMEM;  IIPENCTaBIATH
- CO3/IaBaTh TEKCThl B pa3MyHbIX (hopMarax C | pe3ysbTaThl XMUMHYECKOTO




y4eTOM Ha3Ha4YeHUs MH(OpPMALMK U LIEJNeBON
ayJIuTOpUM, BBHIOUpAs ONTUMAIBHYIO (GOpMY
TIPE/ICTABIICHUS ¥ BU3YyaIU3aliH;

- OLICHUBATh JIOCTOBEPHOCTb, JISTHTUMHOCTb
uH(OpMAIMH, €€ COOTBETCTBUE IPABOBHIM U
MOPaJIbHO-3THYECKUM HOPMaM;

- HCIMOJIK30BaTh CPE/ICTBA MH(OPMAIIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B pELICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3allOHHBIX 3a/ady C COOJI0JCHHEM

TpeOOBaHUI APrOHOMUKH, TEXHHUKU
0€30IacHOCTH, TUTHUCHEI,
pecypcocoepekeHus, MPaBOBBIX u

STHYECKUX HOPM, HOPM HH(POPMAITMOHHON
0e30I1acHOCTH;

- BJIaJCTb HABbIKAMU PACIIO3HABAHHWSA W 3allIUTHI
uHpopMaK, UHHOPMAIMOHHON OE30MaCHOCTH
JIMYHOCTH

AKCIIEpUMEHTa B (opMe 3amucu

YpaBHEHUIl ~ COOTBETCTBYIOIIMX
peakimii  u  popMyaupoBaTh
BBIBOJbl HAa  OCHOBE  ITHX
pe3ybTaToB;

- yMeTb aHaJIM3UPOBATh
XUMHYECKYIO UH(pOpMAIIHIO,
MOJTY4aeMyto u3 Pa3HbIX

HUCTOYHHUKOB (CPEICTB MAacCOBOM
uHpopmanyu, cetb MHTepHeT u
Apyrue);

- BJIAJETH OCHOBHBIMH METOIAMHU
HAYYHOTO T[IO3HAHWS BEIIECTB U
XUMHYCCKHX SIBIICHUN
(HabionieHue, U3MepeHue,
AKCIIEPUMEHT, MOJICTTHPOBAHNE);

- YMEeTh TPOBOJUTH PacyeThl IO

XUMUYECKUM  QopMmyram U
YpaBHEHUSAM XUMHUYECKUX
peakuuii €  HMCIOJb30BAaHUEM
(bU3IIECKUX BEJIMYMH,

XapaKTepU3YIOLIMX BELIECTBA C

KOJINYECTBEHHON CTOPOHBL:
Macchl, oObemMa (HOpMaJIbHbBIC
yCIIOBUSI) Ta30oB, KOJUYECTBa
BEIIIECTBA,; UCIIOJIb30BATh

CHUCTCMHBIC XHMMHWYCCKHNEC 3HAHUA

JUIs  TPUHATHS ~ pelleHud B
KOHKPETHBIX KM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMHU 1 UX TPUMCHCHUEM

OK 04.
OddexTnBHO
B3aMMO/IEHICTBOBATh
" pabortatb
KOJIJICKTHBE
KOMaH/IE.

B
n

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTH U CAMOOITPEACIICHUTO,
- OBJIaZICHUC HaBbIKaMH y‘-I€6H0-

WCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAILHOMN
JeATeNTIbHOCTH;

Ogaanenne YHHUBepPCAIbLHbIMHU
KOMMYHUKATHBHBIMM 1€ CTBUSIMM:

0) coBMecTHas1 1eITeJIbHOCTD:

- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIIECTBA
KOMAaHHOM ¥ MHAVMBUAYaJIbHON padoThL;

- TPUHUMATb LIEST COBMECTHOM NIESTETbHOCTH,
OpraHU30BbIBATE M KOOPAWHHPOBATH JIEUCTBUS
Mo ee JOCTHXKEHHMIO: COCTaBJIATh IUIaH
JNEUCTBHM, pAacCIpenensiTh pPOJIH C  y4ETOM
MHEHHH YYaCTHHUKOB OOCYKIaThb pe3yJbTaThl
COBMECTHOM pabOThI;

- KOOpIMHUPOBAaTh M BBIIOJHATH paboOTy B
YCIOBUSIX ~ PEAIBbHOTO,  BUPTYaJIbHOIO MU
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILECTBIIATh TO3UTUBHOE CTPATErHYECKOe
MOBEJICHNE B pA3IMUHbIX  CUTYaLMsX,
MIPOSIBIISATH TBOPYECTBO M BOOOpakeHHE, OBITH
WHUIMATUBHBIM

- yMeTb  IUIAHUPOBaTb U
BBITIOJTHATH XUMUYECKHUI
JKCIIEPUMEHT (mpeBpareHus
OpraHUYECKHX  BEHIECTB  IPHU
HarpeBaHuy, MOJIYYEHHUE ITUIIEHA
U  H3y4YEHUE €ro  CBOICTB,
KAUECTBEHHbIE  PEaKUUMU  Ha

aNBJICTH/IBI, KpaxMall, YKCYCHYIO
KUCIIOTY; JIeHaTypamusi OeJKOB
Npyd  HAarpeBaHWHW,  IIBETHHIC
peakiui  O€NKOB;  TPOBOAUTH
peaKknuy  HWOHHOTO  OOMEHa,
OTpeNeNiTh  CpPely  BOJHBIX
pacTBOpOB, Ka4eCTBCHHBIE
peakiuu Ha cynbgar-, KapOoHaT-
U XJIOPUA-aHUOHBI, Ha KaTHOH
aAMMOHHUSI; pemarb
AKCIIEPUMEHTAIbHBIE 3aJaudl O
TeMaM "Meramibr" u
"Hemeramibl'") B COOTBETCTBUU C
MpaBUIAMH TEXHUKHU
0€30IacHOCTH TIpH OOpAITICHUH C




OsJagenne YHUBEPCAJIbLHBIMH
PeryJISITUBHBIMM /1€ CTBUSIMH:

I) IPUHATHE ce0s1 U APYTUX JIIOJAe:
- IPUHUMATh MOTHBBI W apryMEHTBI
Jronen npu aHaJIn3e
JIEATEIIBHOCTH;

- IpU3HaBaTh CBOE IIPaBO M TIPaBO
JIrofel Ha OIIMOKMY;

- pa3BUBaTh CIOCOOHOCTh IIOHUMATh MHUP C
TIO3HITUH APYTOTO YEJIIOBEKA,

Apyrux
pe3yJIbTaToB

JpyruX

BEIIECTBAaMH U JIAOOpaTOPHBIM

000pyJOBaHUEM;  MPE/ICTABISTH
pe3yabTaThl XHUMHUYECKOTO
JKCIepUMEHTa B (popme 3armucu
YpaBHEHHH  COOTBETCTBYIOIIHX
peakuuii  u  (QOpPMyIHPOBATH
BBIBOJIBI HAa  OCHOBE  JTHX
pe3yIbTaToB

OK 07. B 00/1acTH 3K0/10IrM4€CKOr0 BOCTIMTAHMS S - chopMHpOBATH TMPEICTABICHUS:
ConeiicTBOBaTh - chOopMHPOBAHHOCTh 9KOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLIECH
COXPAHEHUIO KYJIbTYpbl, TTOHUMAaHUE BJIMSHUS COIMAIBLHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKpY)KaloIIel Cpepl, | JKOHOMUYECKUX  IPOLECCOB HA  COCTOSHUE | MHPA, POJIM XUMHHU B MMO3HAHUH
pecypcocOepexeHuro, | IPUPOIHOM M COUMAIBHON CPENbI, OCO3HAHUE | SBJICHUH [IpUPOABL, B
IIPUMEHATH 3HAHUMA rII00aJIBHOTO XapakTepa OKOJIOTHUYCCKUX (1)OpMI/Ip0BaHI/II/I MBIIIJICHUA U
00 U3MEHEHUHU HpO6HeM; KYJIbTYPbI JIMYHOCTH, €c
KJIMMAaTa, TPUHIUIB! | - [UIAHAPOBAHHME U OCYIICCTBIICHHE JCUCTBYI B | YHKIIMOHAIBHON TPaMOTHOCTH,
BEepEeKIINBOTO OKpY)Karolel cpejic Ha OCHOBE 3HAHWS IEJIeH | HEOOXOIUMOM  JUIsl  peLIeHUs
IIPOU3BOJICTBA, YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4n
s dpeKTUBHO AKTHBHOE HENpHsATHE JCUCTBHM, MPUHOCSIIMX | SKOJIOTMYECKH  OOOCHOBAaHHOI'O
NeiicTBOBATH B | BPEI OKPYXKAKOLIEH Cpene; OTHOLIEHUS K CBOEMY 3JI0POBBIO
Ype3BBIYANHBIX - YMEHHE MPOTrHO3UPOBATH | U IPUPOJHOM CPELE;
CHTYaLHsIX. HeOIaronpusTHhIE 9KOJIOTMYECKHE | - yMEeTh COONIoAaTh MpaBUiia
MOCTIE/ICTBUS HPEANPUHIUMACMBIX | SKOJIOTHYECKU I1eJIECO00Pa3HOro
JNENUCTBUM, MPEAOTBPALLATh UX; MOBEJICHUSI B OBITY M TPYJIOBOU
- pacimpeHue OIlbITa JIESITENIbHOCTH | JIEATEIBHOCTH B LEJIAX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXpaHEHHUs1 CBOETO 3/I0pOBbS U
- OBJIQJICHUE HaBBIKAMU y4eOHO- | OKpY’KaroIIeil PUPOTHON CPeIIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON W COLIMAJIbHOH YYHUTBIBaTh OIIAaCHOCTH
NEATCIIbHOCTH, BO3ECUCTBUSA Ha JKUBBIE
OpraHU3MbI OIPEIETICHHBIX
BELIECTB, MOHMMas CMBICTT
TOKa3aTesst MIPEAETBHON
JIOMYCTUMOW KOHIICHTPAIIUU
K 2.4 - YMEHHME ONpeneniTh KOHCTPYKTHBHBIE | - COPMHUPOBATH MIPEICTABICHUS:

BeimonHsATe  paboThI
M0 TPOEKTUPOBAHUIO
u CTPOUTENBLCTBY
KEJIE3HBIX Jlopor,
3EMJISIHOTO TIOJIOTHA U
HNCKYCCTBCHHBIX
COOPYKEHHI.

O0COOEHHOCTH Y3JI0B U JeTajell TMOABHKHOTO
COCTaBa;

- IIOHNMAaHHEC CUCTCMBI TEXHUYCCKOI'O
O6CJ1y}KI/IBaHI/I$I H PEMOHTa TIMOJABHXXHOI'O
coCTaBa

0 CBOICTBaX METAJUIOB, CILIaBaX,
BUJAX  KOppO3WH,  00jacTu
MPUMEHEHUS] HEMETAJUTMYECKUX U
KOMIIO3UIIUOHHBIX  MaTCpHUaJIOB,
BUJaX M CBOWCTBaX TOILINBA,

CMa304YHBIX u 3allIUTHBIX
MaTCpuaiax, CBOMCTBaxX
HEOPraHn4CcCKux n
OpPraHn4eCKux COCﬂHHCHHﬁ,

MapKUPOBKE U TIEPEBO3KE TPY30B
T10 JKEJIE3HOM J0pOore.

B pe3syibraTte 0cBOCHHS MPOrpamMMbl y4eOHOTO MpenMeTa peam3yercs mporpaMMa BOCIUTAHUS,
HarpaBJieHHas Ha (P OPMUPOBAHKE CICAYIOIINX JTUIYHOCTHBIX pe3yabTaToB (JIP):

JIP 2 TlposiBnsitominii akTUBHYIO TPAXITAHCKYIO MO3UIUIO, IEMOHCTPUPYIOIIUN MPUBEPKEHHOCTh
MPUHLUIIAM YECTHOCTH, MOPSTOYHOCTH, OTKPBITOCTH, 3KOHOMHMYECKM AKTUBHBIM M YYacCTBYIOLIMU B




CTYJICHUYECKOM M TEPPUTOPHUATHLHOM CaMOYIPABIICEHWH, B TOM YHCJI€ HA YCJIOBUAX JOOpPOBOJLYECTBA,
MPOIYKTUBHO B3aWMOJICHCTBYIOITUH U YYACTBYIOIINN B IEATEILHOCTH OOIIECTBEHHBIX OpPraHU3aIui.

JIP 4 IlposiBnsironiuii 1 AEMOHCTPUPYIOIIMNA YBaXXEHUE K JIIOASAM TPy, OCO3HAIOIIUN IIEHHOCTh
cooctBeHHoro Tpyaa. Crpemsimuiics K (QOPMUPOBAHHUIO B CETEBOM cpele JIMYHOCTHO U
npoeccnoHaNTbHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIEAAN.

JIP 16 IlpuoGpereHne 0O0Yy4aIOMIMMHUCS COIMAIBHO 3HAYMMBIX 3HAHUN O TpaBUIAX BEIACHUS
AKOJIOTHYECKOTO 00pa3a KU3HU O HOPMaxX M TPAAUIHUSAX TPYJOBOU JCATEIHHOCTH YEIOBEKA O HOpPMax W
TpaJULIUAX MOBEICHUS YeI0BeKa B MHOIOHAIIMOHAJILHOM, MHOTOKYJIBTYPHOM OOILIECTBE.

JIP 23 TlonyyeHnue 00y4aromMuMHCS BO3MOKHOCTH CAMOPACKPBITHS U caMOpeaTn3alus JINYHOCTH.

JIP 30 OcymiecTBasOMUNA TMOUCK M HCHOJIb30BaHUE WHGOPMAIUU, HEOOXOJUMOW s
3¢ (HEeKTHBHOTO BHITIOTHEHHS PA3IMYHBIX 33]1a4, TPO()ECCHOHATLHOTO M IMIHOCTHOTO Pa3BUTHSI.
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2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEIMETA

2.1 O0beM y4eOHOro nmpeaMera u BUAbl Y4eOHO#l padoThl

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeIbHOM NMPOrpaMMbl Y4eOHOT0 peaMeTa 72
B TOM YHUCIJIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHUCIJIE:
JIEKITNH, YPOKH 25
caMoOCTOsATEeNIbHAs padboTa 11
MPAKTUYECKHUE 3aHATUS 26
J1a00paTOPHBIE 3aHIATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME
B T.4..
TEOpeTUIEeCcKoe O0yueHue 25
MIPAKTUICCKHUC 3aHITHSI 4
KOHTPOJIbHbIE PadOThI 1
B coomeemcmeuu ¢ yyeOHvim niaawom no umoezam | cemecmpa ammecmayus
nposooumcs 6 hopme KOHMPOJLHOU pabomul.
IMpome:xyTounas arrecTamus (KOMIUIEKCHBIN Tu(depeHIIPOBAHHbIH 3a4eT) 2
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2.2 TemaTH4eCcKuii IJIaH U cOJlePKaHUe Y4eOHOT0 MpeIMeTa

1 2 3 4
DopmupyeMble
HaumenoBaHue KOMMETCHIIH
Conep:kanue y4eOHOT0 MaTepHuaJia, NpaKTU4ecKue v JadopaTopHble 3aHATHS, Oo6bem (OK), IIK nu
Pa3icioB u Tem caMocCTosiTe]IbHAs padoTa 00y4aromuXxcs 4acoB JIUYHOCTHBIE
pe3yabTaThl
(JIP)
Pa3nea 1.TeopeTuyeckue 0CHOBbI XUMHUH 8/1
Tema 1.1Ctpoenue | 1.1.10cHOBHBIE NOHATHS U 3aKOHBI HEOpraHudeckou u oduieit xumun. [lepuoauueckas cucrema OK 01 OK 02
aTOMOB. xumudeckux siaeMenToB J[.M. MenaeneeBa. CTpoeHue aromMa JIP 16,23,30
[lepuoanueckuii Copaepxxanue yuyeOHOIro MaTepuasa
3aKOH U CoBpemeHHass Mozenb CcTpoeHust aromMa. CHUMBOJIMYECKUHN SI3bIK XUMHHM. XMMHUYECKUHA JIEMEHT. OJIEKTPOHHAs
IIEPUOIAYECKAS KoH(purypanus aroma. Kinaccudukanms XuMHYECKUX JIEMEHTOB(S-, P-, d-311eMeHThI). BaJleHTHBIE 3JIeKTPOHBL.
cUCTEMa BasieHTHOCTBb. DNEKTpOHHAs IPUPOJIa XUMUYECKON CBS3U. DJIEKTPOOTPULIATEIBHOCTD. BUIIbI XMMUYECKON CBSI3U
XUMHUYECKHUX (KoBaJIEHTHas1, NOHHAsI, METAJUTMYECKasi, BOJIOPOHAs) U CIIOCOOBI €€ 00pa30BaHMUSI. 2
anemenTos JI. 1. Ilepnonnyeckas cucteMa xumudeckux 31neMeHToB 1.1, Menneneesa. @usnueckuii cMbica [lepuoguyeckoro 3akoHa
Menneneena JL.W. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMUYECKUX JJIEMEHTOB, 00pPa3yeMbIX UMHU TMPOCTHIX U
CIIOXKHBIX BEILIECTB B COOTBETCTBUM C TIOJIOXKEHHEM XHMHMYECKOro aeMeHta B Ilepnomgmudeckoil cucreme.
MupoBo33peHyeckoe UM HayuHoe 3HaueHue Ilepmommyeckoro 3axkoHa JI.M. Menneneesa. Ilpornossr JI.U.
MenneneeBa. OTKpbITHE HOBBIX XUMUYECKHX JIEMEHTOB
CaMmocrosiTeibHasi padota o0yuarommxes Nel
KoHcnekT, moaroroBka coo01ieHuii Ha TeMbl 0 BbIOOPY: HaHOTeXHOIOTHS Kak IPUOPUTETHOE HaIlpaBJICHNE
pa3sBUTHS HaykKh U TIpousBoAcTBa B Poccuiickon Penepauun; PanmoaktuBHOCTh. lcnons3oBanue
PaAMOAKTUBHBIX HM30TONOB B TEXHUYECKHMX LEISIX. PEHTr€HOBCKOE M3JIyu€HHE U €ro HCHOJIb30BaHHE B 1
TEXHUKE U MEIULUHE. PerleHne TeopeTHYecKuX M IKCIEPUMEHTAJIbHBIX 33Jad II0 BONPOCAM: OCHOBHBIE
MOHATHUSL XHWMHH, OCHOBHBIE 3aKOHbl XHUMHUU. PacueTHble 3aJayd Ha HaXOXIAEHHE OTHOCHUTEIbHOU
MOJIEKYJISIDHOM MaccChl, ONPEIEIEHNE MAaCCOBOM JOIM XMMUYECKUX IEMEHTOB B CJI0KHOM BEILIECTBE.
1.1. 2IlpakTuyeckoe 3anaTue Nel Pemenue pacueTHbIX 3amad mo Teme: "OCHOBHBIE KOJIUYECTBEHHBIC OK 01 OK 02
3aKOHBI M PACUEThl 10 YPaBHEHUSAM XUMUYECKUX peaKuil” 9 K 2.4
JIP 2,4,16,23,30
1.1.3lIpakTuyeckoe 3ansaTHE Ne2Perienue sKCIepuMEHTANIbHBIX 3a1a4 1o TeMe: [lepuoanyeckas cucrema 2 OK 01 OK 02
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1 2 3 4
xumuueckux snemenTo /.M. Menaeneesa. Ctpoenue aroma IIK 2.4,
JIP 2,4,16,23,30
1.1.4 IIpakTnueckoe 3anaTue Ne3PeimieHue >KCIEPUMEHTANBHBIX 33Jlad MO TeMe: THUIbl XUMHUYECKUX OK 01 OK 02
cBs3eil. TUIbI KPUCTAIUTMUECKUX PELIETOK 2 JIP 2,4,16,23,30
Paznen 2. Xumuueckue peakuumn 10/2
Tema 2.1 Tunw | 2.1.1 Knaccudukamnus ¥ THIIBI XUMAYECKUX PEAKIIUNA HEOPTaHUYECKUX COCTMHECHHM OK 01 OK 02
XUMHYECKHUX IIK 2.4,
peakiuii JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJia
Knaccudukanus u THUOBI XMUMHYECKUX pEaKUMid C ydacTHeM HeopraHuueckux BemiecTB. (CocTaBieHue
YpaBHEHUH peakUUil COeAMHEHHUS, PA3I0KEHUS, 3aMELIEHNsI, OOMEHa, B T.Y. peaKkLMi ropeHus, OKUCICHUSI-
BOCCTAHOBJICHMUS. 2
VYpaBHeHUs1 okucIeHUs-BOcCTaHOBIEHUS. (CreneHb OKucieHus. OKUCIUTENb UM BOCCTAaHOBUTEIb.
CocraBieHre M ypaBHUBAaHUE OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI METOJOM 3JIEKTPOHHOI'O
OanaHca. OKHUCINUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMM B MPUPOJE, IMPOU3BOACTBEHHBIX IIpolLeccax U
KU3HEJESTEIIbHOCTH OPraHU3MOB.
CamocTosiTeibHasi padoTa o0yuarommxcest Ne2 1
AHanu3s u npeobpazoBaHue yueOHOM nH(pOpMaIHH.
2.1.2 TIpakTuyeckoe 3aHsaTHe Ned PemieHne sKCIepUMEHTANBHBIX 3amad 1o Teme: "OKHCIUTEThHO- OK 01 OK 02
BOCCTAaHOBUTEJIbHBIE pEAaKIIUN" 2 [IK 2.4,
JIP 4,16,23,30
Tema 2.2 2.2.1PacTBOpeHnue Kak (pU3nKO-XUMUYECKUH MpoI1iecc. OK 01 OK 04
JIEKTPOJIUTHYECK [1IK 2.4,
ast Aucconuanus u JIP 4,16,23,30
HOHHBII 00MeH Copepxanue y4eOHOIro MaTepuasa
Teopust 37IEKTPOAUTHYECKON aucconuanuu. VoHBL. ONEKTPOJIUTHI, HEJIEKTPOIUTHL. Peaknnn HOHHOIO
oOmena. CocTaBiieHHE peakluii HOHHOTO OOMEeHa IyTeM COCTaBJIEHUS WX TOJHBIX M COKpAIlEHHBIX MOHHBIX
ypaBHeHUH. KHCI0THO-OCHOBHBIE peakluy. 3aJJaHusl HAa COCTaBJICHUE HOHHBIX PEaKui. 2
[TpakTHyeckoe HCHOJIB30BAHME PEAKIM MOHHOrO OOMEHa M THIPOJINM3a B TEXHOJOIMUECKHX IMpolieccax
JKEJIe3HOJOPOXKHOTO TpaHcnopTa. [loHsATHSA: TranbBaHOCTErWs, TajJbBAaHOIUIACTHKA, HMX MPaKTHYECKOE
3HAUEHUE B JKEJIE3HOIOPOKHOM XO34HCTBE.
CamocrosiTeibHas padoTa odyuarmmxcs: Ne3 1
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1 2 3 4
Anamm3 u mnpeoOpazoBanue ydeOHOW uHpopmauuu. I[loaroroBka cooOmeHHH Ha TeMy IO BBIOOpY:
[TpakTHueckoe mprMeHeHue IEKTPoan3a: papuHIUPOBAHNE, FAJIbBAHOIUIACTHKA, TAJIbBAHOCTETUS.
2.2.2J1aGopaTopHoe 3ansaTHe (padora) Nel'lccnemoBanue CBOWCTB anekTponutoB. Ompenenenue pH OK 01 OK 04
cpenbl pacTBOpOB. Teopust ANEKTPOITUTUYECKOM TUCCoMaum" 2 [IK 2.4,
JIP 4,16,23,30
2.2.3J1a6opaTopHoe 3aHsiTue (padora)Ne2 "Peakiiuu noHHOTO oOMeHa. [ uaponus comneit" OK 01 OK 04
2 [IK 2.4,
JIP 4,16,23,30
Pasjen 3. CTpoeHue U CBOICTBA HEOPraHUYECKHX BellleCTB 7/2
Tema 3.1 | 3.1.1 OcHOBHBIE KJIACCHI CIOKHBIX HEOPTaHUYCCKUX COCTMHCHHM. OK 01 OK 02
Knaccudukanus, IIK 2.4,
HOMEHKJIaTypa | JIP 4,16,23,30
CTPOEHHE Coaep:xxanue yueOHOro MaTepuaJia
HEOPraHUYECKUX [Ipenmer Heopranmdeckoi xumuu. Kiaccupukamuss HEOpraHMYECKMX BeHIeCTB. [IpocThie W CIIOKHBIC
BELIECTB BenlecTBa. OCHOBHBIE KJIacChl CIOXHBIX BEUIECTB (OKCHU[BI, THAPOKCUABI, KUCIOTHI, coiu). B3aumocsssp
HEOPraHMYECKUX BEIIECTB. ATperaTHbIE COCTOSIHHMS BemecTBa. Kpucramnmueckue n amop(HBIE BEIIECTBA. 5
Tunel KpUCTAIUIMUECKUX PEUIETOK (aTOMHAas, MOJEKYJspHas, HWOHHas, MeTaljndeckas). 3aBHCHUMOCTh
¢u3nyecKux CBOWCTB BelIECTBA OT THUIMA KPUCTAJUIMUECKOH pEUIeTKH. 3aBUCUMOCTb XHUMHUYECKOMN
AaKTUBHOCTH BEUIECTB OT BHJA XUMHUYECKOH CBSI3U M THUMNA KPUCTAJUIMUECKON pemerku. [Ipuyunbl
MHOro00pa3usi BEIIECTB
CamocrosiTeibHas padora odyuarommxcs Ned 1
AHanu3s u npeobpazoBaHue yueOHOM nH(pOpMaIHH.
3.1.2 MTpakTHyeckoe 3anAaTHE NeS PemeHne nMpakTHKO—OPHEHTHPOBAHHBIX SKCIIEPHUMEHTAIBHBIX 3a/1a4 IO OK 01 OK 02
Teme: YucTele BelecTsa U cMecH. [lucnepcHble CUCTEMBI. 2 [IK 2.4,
JIP 4,16,23,30
Tema 3.2 ®uszuko- | 3.2.1 IIpakTuyeckoe 3anaTHE Ne6 Perrenne nmpakTHKO—OPHEHTHPOBAHHBIX AKCIIEPHMEHTAIBHBIX 327144 110 OK 01 OK 02
XUMHUYECKHE temaM: "Mertananl"; "Hemeramnsr" 2 IIK 2.4,
CBOMCTBA JIP 4,16,23,30
HEOPraHUYECKUX CamocrosiTeibHasi padoTa o0yyarommxes Neb
BELIECTB Pemenne mnpakTUKO-OPHEHTUPOBAHHBIX 3a/JlaHU Ha CBOWCTBA, COCTaB, INOJy4yeHHE U Oe3omacHoe
UCIIOJIb30BAaHUE HEMETAJNIOB B OBITY U MPAKTHYECKOH AesTenbHOCTH uenoBeka. [lonroroBka cooOuieHuit Ha 1

TeMy 1o BbIOOpy: IIpuMeHeHHEe HeMeTallJIoB B JKEIE3HOJOPOKHOM Xo3siiicrBe. [lpaBmia mnepeBo3ku
HEMETAJIOB I10 KEJIE3HON JOpOre.
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[TonroroBKa K MTOTOBOM KOHTPOJBHON paboTe MO KiaccaM HEOPTaHWMYECKUX COCNMHEHWH: XHUMHUYECKUe
CBOWMCTBAa OCHOBHBIX KJIACCOB HEOPIaHMYECKHUX BELIECTB (OKCHAOB, T'MIPOKCUAOB, KHCIOT, COJIEHHIp.).
3aKOHOMEPHOCTH B U3MEHEHHMH CBOICTB IPOCTHIX BELIECTB, BOAOPOJHBIX COEAUHEHUM, BBICIIUX OKCUIOB U
rUIPOKCUAOB. MeHTuukanus HEOpraHMYeCKUX BEIIECTB C MCIIOJIb30BAaHMEM HX (DU3MKO-XUMHUYECKUX
CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIUN
Tema 3.3 | 3.3.1 'eneTndeckas CBA3b HEOPTaHUYECKUX COCTMHCHHUI OK 01 OK 02
Wnentudukanus Hrorosasi konTpoJsibHasi padora Nel [IK 2.4
4,
HEOPraHHECKHIX JIP 4.16.23.30
COETMHEHU I
Hmoz | cemecmpa: MakcumainbHas yueOHast Harpy3ka (Bcero) 30
O0s3aresbHas ayJUTOpHas ydeOHas Harpy3Ka (Bcero) 25
MPAKTUYECKUE 3aHIATUS 12
71abopaTopHbie 3aHATHUS (PaOOTHI) 4
caMmocCTosTeNbHas paboTa 5
KOHTpOJIbHasI paboTa 1
Pa3nes 4. CTpoeHue u CBOIiCTBA OPraHNYecKUX cOeIMHEeHM I 28/4
Tema 4.1 | 41.1 Tlonsatue 00 oOpraHMYecKUX BEIIECTBAX, UX NPUMEHEHUE Ha xKene3Hou nopore. Teopus A.M. OK 01 OK 02
Knaccudukanms, bytneposa. Knaccudukaims opraHu4eckux BEIIECTB IIK 2.4,
CTPOCHHUE u JIP 4,16,23,30
HOMEHKJIaTypa Copaepxxanue ydyeOHOIro MaTepuasa 2
OpPraHUYECKUX ITosiBnenue u pa3BUTHE OpraHUYECKON XMMUM Kak Hayku. [Ipenmer opraHmdeckod xumuu. MecTto u 3Ha4YeHHE
BELIECTB OpraHMYeCKON XMMHMU B CHCTEME €CTECTBEHHBIX HAyK. XHMHYECKOE CTPOEHHUE KaK MOPSJA0K COEIUHEHUs
aTOMOB MOJIEKYJIE COIVIACHO MX BAJIEHTHOCTHU. [IpMMEHEHME OpraHM4ecKUX BEIECTB Ha KEJIE3HOM JOpore.
[TonokeHHs TEOpUM XMMHUYECKOTO CTPOEHMsI opraHuuyeckux coenuHeHuil A.M. byrtnepoBa. YriueponHsiii
CKEJIET OPraHUYECKOM MOJIEKYJIbI 3aBUCHMOCTb CBOWCTB BEILECTB OT XUMHUYECKOIO CTPOEHUS MOJIEKYIL. M3omepust
u momepsl. [lonstue o ¢ynkumoHanbHON rpynme. Pagukan. IlpuHmMnel kiaccupukalnuyd OpraHUYecKuX
coelHeHnH. MexayHapoiHasi HOMEHKJIaTypa ¥ IPUHIMITEI HOMEHKJIATYPhl OPIraHMUYECKUX COEIMHEHUI.
CamocTosiTeibHasi paboTa o0yuarommxcst Ne6 1
[Ton6op, ananu3 u npeodpazoBaHue yuyeOHoi nHpopmanuu. IloaroroBka coodmeHH Ha TeMBbI IO BBIOODY:
Kuzub u pestenpHOcTh A. Kekyne. )KusHp U IeITENbHOCTD . bepuennyca. XKuznb u gesrenbHocTh D.
Bemepa.
Tema 4.2 CpoiictBa | 4.2.1AnkaHbl: cOCTaB, CTPO€HUE, TOMOJIOTHUECKUI Ps. OK 01 OK 02
OPraHNYeCKUX 11K 2.4,
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CcOeIMHEHN I JIP 4,16,23,30
Conep:kanue y4eOHOT0 MaTepuaJia
[IpenenpHbIe yriIeBOAOPOABI (AIKaHBI M IHUKIOATKaHbl). OCOOEHHOCTH KIACCH(PHUKAIMA U HOMEHKJIATYPHI,
nu3omepus, GU3NYecKue CBOMCTBA, XUMUYECKUE CBOICTBA, CIIOCOOBI MosyueHus. ['opeHne MeTaHa Kak OJUH
U3 OCHOBHBIX HCTOYHHKOB TE€IUIa B MPOMBIIUIEHHOCTH M ObITy. CBOWCTBAa MPUPOAHBIX YIIIEBOJOPOJIOB,
HAaXO0XKJICHHUE B IPUPOJIE U IPUMEHEHHE AIKaHOB.
4.2.2 TlpakTuyeckoe 3aHsTHe N/ PemieHue SKCIEpUMEHTAIBHBIX 3agad mo Teme: "CpaBHHTENbHAs
XapakTepuCTHKa MeTaHa U 3TaHa"
Coaep:xanue yueOHOro MaTepuaJia OK 01 OK 02
XKunkue yrieBomopoabl (OCH3UHBI, KEPOCHHBI, COJSPOBBIE Macja, Ma3yT) - B KadyeCcTBE TIOpPIOYEro B K 2.4
JIBUTaTeNsAX BHYTPEHHErO CrOopaHus IIOABMIKHOIO COCTaBa JKEJIE3HOLOPOKHOIO TpaHCHopra. TBepasle P 4.16 23’ 30
yII1€BOAOPOAbI (MapadrHbl) — KOMIOHEHTHI KHUJKUX CMAa30K, UCIOJIb3YEMBIX JUIsl CMa3KH TPYIIMXCS Y3JI0B T
TEIUIOBO3HBIX  JBUTATelei,  OCEeBbIX  MOJIIMIIHUKOB  BaroHOB  3JIEKTPOBO30B,  TEIJIOBO30B.
["ajoreHnpon3BOIHbIE YIJIEBOIOPO/IbI - B KAUECTBE XJIaJJareHTa B pehpHKepaTOpHbIX BaroHax.
4.2.3 Anxensl, ankaauensl. CocTaB B 0COOEHHOCTH CTPOSHUS OK 01 OK 02
IIK 2.4,
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia
Henpenenbuble (ankeHsl, alKuHbIMANKaAWEHbI). (OCOOEHHOCTH KiIacCU(PUKAUMM ¥ HOMEHKJIATYpBI,
u30Mepusl, ¢duznueckue CBOIiCTBa, XUMHUYECKHE CBOIICTBa, CIOCOObI MOJIyYEHUSI.
["opeHuearieTniIeHaKaKuCTOYHMKBBICOKOTEMIIEPATYPHOT OIUIAMEH U UISICBAPKUHPE3KUMETAIIIIOB.
ITpakTHUeCcKO€ NPUMEHEHHUE AIKEHOB U AJIKAIMEHOB B JKEJIE3HOIOPOKHOM XO35I1CTBE
CaMmocrosiTeibHasi padoTa o0yuarommxes Ne/
[Ton6op, ananu3 u npeodbpazoBaHue yueOHON HHPOpPMAILIUH.
4.2.4 TlpakTnyeckoe 3anaTHe NeSPemeHne skcrepuMeHTaIbHbIX 3a1a4d no teme: "llonydenue stuneHa u
M3y4EHUE €ro CBOMCTB" OK 01 OK 02
Conep:xanue yueOHOro MaTepuaJia K 2.4
[IpuMeHeHHs TONMMEPOB Ha MPEANPUATUSAX >KEIE3HOJOPOKHOIO TPAHCIOpPTa JUISL DJIEKTPOU3OJISAIHH, P 4.16 2?2 30
PYKaBOB TOPMO3HOM CHCTEMbI IIO€3/10B, MPUBOAHBIX pEMHEH, 00HUTOBBIX COCYIOB AaKKyMYJSTOPOB, T
JIeTael ¥ 3alUTHBIX TOKPBITUH Ha KEJIE3HOJOPOKHOM TPAHCIIOPTE
4.2.5 TIpaktuyeckoe 3ansitue Ne9PemieHue HSKCIEpUMEHTAJIBHBIX 3a7ay MO TeMme: "ANETWIEH U €ero OK 01 OK 02
romosioru" (AJKUHBI) [IK 2.4,
Copepxxanue yueOHOIro MaTepuaJa JIP 4,16,23,30
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[IpuMeHeHHEe MOJMMEpPHI Ha OCHOBE NMPOW3BOAHBIX AJKMHOB B KAa4E€CTBE M3OJIALMHU 3aLIMTHBIX 000JI0YEK

Ka0eJbHBIX U3/1eUI U IPOBOIOB, BHYTPEHHEH OT/IEJIKH [TACCAKUPCKUX BarOHOB M BATOHOB 3JIEKTPOIOE3/0B.

ITpyMeHeHre alleTHIIeHa U €ro FOMOJIOTOB Ha PEIIPUITHAX JKEJIE3HOI0POKHOI0 TPAHCIIOPTA.

4.2.6 Apensl. CocTaB, CTpOCHHUE, TTOTYICHUE OK 01 OK 02

[1IK 2.4,

JIP 4,16,23,30

Copepxxanue yueOHOIro MaTepuasa

OcobeHHOCTH KJIacCU(UKALUK U HOMEHKJIATYpPbl, U30MepHsl, (pU3HUECKue CBOWCTBA, XUMUYECKHE CBOMCTBA,

crnocoObl moiydeHus. [IpumeHeHHe apeHOB M MX TOMOJIOTOB Ha MPEANPUATHAX >KEIE3HOJIOPOKHOIO

TpaHcnopTa. TOKCHYHOCTh apOMATHYECKUX YTII€BOJOPOOB. SIIOXMMUKATBI.

4.2.7 Npaxkruyeckoe 3anaTHe NelOPemenue skcrepuMeHTANbHBIX 337a4 1o teme: "CpaBHHTENbHas

XapaKTepUCTHUKa CIIUPTOB"

Coaep:xanue yueOHOro MaTepuaJia

OpnHoaToOMHBIE CIUPTBI — KaK OCHOBAa JIAKOKPACOUHBIX MAaTEpUalIOB HaXOJAALIMX CBOE IPUMEHEHUE B

KENE3HOIOPOKHOM  XO3sTicTBE  (Kpacka JUIsi TIOKPBITHUS MACCAXHPCKUX H  TPY30BBIX  BaroHOB; OK 01 OK 02

IUIaCTU(HUKATOPBI, IPUMEHSIEMbIE B CBETO-, TEPMO-, MOPO30-, BIIarOCTOMKUX JIETalIAX MMOJBUKHOIO COCTaBa U K 2.4

T.1.). [I]puMeHeHne 3TUIICHIINKOIIS U TIUIEeprHa B Ka4eCTBE aHTU(PHU30B B paguaTopax CUCTEM OXJIAXKICHUS P 4.16 23’ 30

JIBUTaTeNIell BHYTPEHHETO CrOpaHMsl; THAPABINYECKUX, TOPMO3HBIX U 3aKAJIOUHBIX JKUIAKOCTEH B MOABHKHOM T

COCTaB€ KEJIE3HOJOPOKHOrO TpaHcnopTa. [IpakTuyeckoe 3HAYEHHME APOMATUYECKUX CIHUPTOB U MX

IIPOU3BOJHBIX B JKEJIE3HOJOPOKHOM XO3SIICTBE. YCIIOBUS IEPEBO3KU CIUPTOB IO JKEJIE3HOW JIOpPOTE.

[IpakTHyeckoe 3Hau€HHWE MHOTOATOMHBIX CIIMPTOB B JKEJIE3HONOPOKHOM  xo3sicTBe. IlepeBoska

apOMaTUYECKHUX CIIUPTOB I10 JKEJIE3HOM J1I0pore, MapKHUpPOBKa I'PY30B.

4.2.8 Anpperunel. KapOonossie kuciotsl. CocTaB, CTpoeHHUE, KilacCH(pUKanus OK 01 OK 02

IIK 2.4,

JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia

OcobenHoctr Kiaccu(uKanu ¥ HOMEHKIIATYpPhI, n30oMepusi, GU3NIECKHUEe CBOMCTBA, XUMHUECKHE CBOWCTBA,
CrocoObl MoNy4YeHHs. MbUla Kak COJHM BBICHIMX KapOOHOBBIX KHCIOT, UX Moromiee aerictBue. ClOKHBIE
3(upHl KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT.

CamocTosiTeibHasi padoTa o0yuarwmmxcst Ne8

[Ton6op, ananu3 u npeodbpazoBanue yueOHoU uHpopmanuu. [logroroska cooOmieHuit Ha TeMy 1O BBIOOPY:
MypaBbpHHas KHCJIOTa B TpPHUPOJE, Hayke W mpom3BojicTBe. Mctopus ykcyca. Ilpaktndyeckoe 3HavYeHHe
QIBJIETUAOB U HMX NPOM3BOJIHBIX B KEJIE3HOJOPOXKHOM XozsiicTBe. IlepeBo3ka albeTHAOB IO KEIE3HON
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Jopore, MapKHpOBKa rpy30B. lIpakThdeckoe 3HaYeHUE KapOOHOBBIX KHUCIOT M WX MPOU3BOJHBIX B
JKEJIe3HOJOPOKHOM X03s1iicTBe. [lepeBo3ka kapOOHOBBIX KHCIIOT IO KeJIe3HOH opore, MapKUpPOBKa IPY30B.
[IpakTUueckoe 3HaU€HHE KUPOB M X MMPOU3BOIHBIX B KEJIE3HOAOPOKHOM XO35UCTBE.

4.2.9 JlabopaTopHoe 3aHsiTue (padoTa)Ne3"CpoiicTBa aJIbICTUIOB M KAPOOHOBBIX KUCIIOT"

Coneprxanue y4eOHOro MaTepuasa

MypaBbHHBIH aJbJICTH]] KAK KOMIOHEHT OAaKEIUTOBOTO JIAKa, SIBIISTFOIIUMCS] aHTUKOPPO3UOHHBIM ITOKPBITHEM
JJIs1 BarOHOB. TekcToUT KaKk OCHOBa JJIs1 U3TOTOBJICHUA 3y6‘{aTBIX KOJIEC, BK.TIaI[BILHefI INOAIIMITHUKOB, a
TaKXe KaK JIEKTPOU30ISITOP. ACOOTEKCTOIUT KaK KOMIOHEHT ISl U3TOTOBIICHHS TPYIIUXCS JIETaJICH JHCKOB
CICIUICHUS ¥ TOPMO3HBIX KOJIOJIOK Ha IKEJIC3HOJOPOKHOM TpaHcmopre. I[IpuMeHeHHWe arneToHa B
KEJIE3HOIOPOIKHOM X03s1icTBe. [IprMeHeHNe 1aBeeBOi KMCIOTHI JJIsi OYMCTKA METANIOB OT P)KaBUYMHBI U
HaAKHIIKM, B TOM YHCJIC WU B KOTJIaX JIOKOMOTHBOB. HepeBo3Ka N MapKUpOBKa ajlbACTUI0B H Kap6OHOBBIX
KHCJIOT T10 JKEJIC3HOM Topore

OK 01 OK 02
OK 04
[IK 2.4,

JIP 4,16,23,30

4.2.10 MpaxkTuyeckoe 3ansatue NellPemenue skcriepuMeHTaNbHBIX 3a1a4 1Mo TeMme: "CroKHbIE d(PHPHI.
Kupesr. [Tonstue o CMC"

Coaep:xanue yueOHOIro MaTepuaJia

BbyTtunanerar kak KOMIOHEHT MeHTA(TaNEBbIX AMaIel, UCIIOIB3YEMBIX JJII OKPACKU MACCAKUPCKUX BaroHOB
U JIOKOMOTHBOB; 3JIEKTPOU3OJISIIIMOHHBIX JIAKOB, IPUMEHSIEMBIX IPH PEMOHTE TATOBBIX ABUTaTeneil. XKupsr
KaK MPOAYKT MUTAHUS U XUMUYECKOE ChIphe. 3aMEHa )KUPOB B TEXHUKE HEIHUIIEBBIM ChIpbeM. MBbII4 BBICIIUX
KUPHBIX KHCJIOT KaK 3aryCTUTENM B IUIACTUYECKUX CMa3Kax, MPUMEHSEMBIX B Pa3IMUHBIX MEXaHU3MaX IS
CMa3Ku TOJIIUIHUKOB, 3y04aThIX KOJIEC, BUHTOBBIX M ILIEMHBIX Iepejad, MApHUPHBIX COCAMHEHUI M 1p.
Cunrerndeckue morornue cpenactsa (CMC): 10CTOMHCTBA U HETOCTATKHU.

OK 01 OK 02
[1IK 2.4,
JIP 4,16,23,30

4.2.11 AMUHBI. AHUIUH

OK 01 OK 02
[1IK 2.4,
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia
OcobenHocTy Ki1accuuKaIi U HOMEHKJIATYPhI, U30Mepust, PU3NIECKUE CBOMCTBA, XMMUUYECKHE CBOWCTBA,
CIocoObI MOJTYYEHHUSI.

CamocrosiTeibHasi padoTa o0yuarommxes Ne9

[Ton6Gop, ananu3 u nmpeodbpazoBanue yueOHOH mHpopmaruu. [loaroToBka cooOmieHn Ha TEMy MO BBIOOPY:
XKuznp u pearensHocts H.H. 3unnnHa. AnunuHoBble Kpacutenu. IIpakTuyeckoe 3HaueHHWE aMMHOB M MX
MIPOM3BOJIHBIX B KEIE3HOJOPOKHOM XO03sicTBe. IlepeBo3ka aMHWHOB IO JKENE3HOW J0pore, MapKHPOBKa
IpYy30B.

4.2.12 JlaGopaTopHoe 3ansiTue (padora)Ned"Amunokuciorsl. benku. Pacno3naBanue BoJgoKoH"

OK 01 OK 02
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Conep:xanue yueOHOro MaTepuaJia OK 04
KanpoH — Kak KOMIIOHEHT BHYTPEHHEW OTHEJIKM IOJBHXHOTO cocraBa. lIpuMeHeHue kies Ha OCHOBE [IK 2.4,
nojiMaMujia B BarOHOCTPOCHUM JUIsl CKJIEMBaHMs. MHIIOpa-MopoIuiacT — Kak OCHOBA JJISl TEIUIOM3O0JIALUN JIP 4,16,23,30
U30TEPMHUYECKHUX, MACCAKUPCKUX U pedprKEpaTOPHBIX BarOHOB. TE€XHUYECKUN BOMIIOK KaK MPOKJIAI0YHBINA
marepuan B Oykcax IIpM pPEMOHTE BaroHOB M JIOKOMOTHBOB. 3HAu€HHE aMUHOKAIIPOHOBOH U
aMHHO’HAHTOBOM KHCIIOT [l OOBEKTOB JKEJIE€3HOIOPOKHOrO TpaHcnopra. buocunrte3 OenkoB. XumMudeckne
BOJIOKHA U X IPUMEHEHUE Ha )KEJIe3HOJOPOKHOM TPaHCIIOpTE.
Tema 4.3 | 4.3.1 JIa6opaTopHoe 3ansTue (padora)Ne5"CpoiicTBa yriieBoaos" 2 OK 01 OK 02
Nnentuduxanus Coaep:xxanue yueOHOro MaTepuaJia OK 04
OpPraHUYECKUX [IpumeHeHHe TPECCOBAHHOW APEBECHHBI JUISI BKJIAABINIEH TOAIIMIIHUKOB, BTYJIOK, OIOPHBIX IUIHT, ITK 2.4 JIP
BEIIIECTB, UX | U3TOTOBJIEHUS LIECTEPEH MOBM)KHOIO COCTaBa JKEJIE3HOJO0POXKHOTO TPAHCHOPTA. YTJIEBOABI M UX POJb B 416 23’ 30
3HaYEHUE U | KuBOM npupoae. PazBurue caxapHoil mpoMbliieHHOCTH B Poccun. T
MPUMEHEHUE B | 4.3.2 Ponb XuMuu B 00ECTICUCHUH IKOJIOTUICCKOM, JHEPTCTUUSCKON U MUTIIEBON OE30IMaCHOCTH OK 01 OK 02
OBITOBOM u IIK 2.4,
MTPOM3BOICTBEHHOM JIP 4,16,23,30
ACATEIILHOCTH Copepxanue yueOHOro Mmarepuasa 2
YeJIoBeKa Posb oprannyeckoil XMMUU B pEIICHUH TPOOJIEM YHEPreTUIEeCKO 0e30IMacHOCTH, B Pa3BUTHH MEIHUIIMHBI,
CO3/IaHMHM HOBBIX MAaTEPUANOB, HOBBIX HMCTOYHHUKOB JHEPTUU (AIbTEPHATHBHBIE WCTOYHHKH DHEPTHUH).
OnacHOCTh BO3JCUCTBHSI Ha JKMBBIE OPTraHU3MBl OPraHMYECKHX BEHIECTB OTACIBHBIX  KIIACCOB
(yrmeBomopobl, COUPTHI, (PEHOIBI, XJIOPOPTraHUUECKUE MTPOU3BOIHBIC, albJAECTHABIIAP.), CMBICT MOKa3aTeNs
NPEJeTbHOOMYCTUMON KOHIIEHTpanuu. YeloBeK B MHUpPE BEIIECTB M MaTEepHalioB. XUMHS H 3I0POBbE
YyeJioBeKa
Paznen 5. Kuneruueckue u TepMOXHMHUYECKHE 3aKOHOMEPHOCTH MPOTEeKAHUS XUMHYECKHX peakuuii 2/0
Tema 5.1 Ckopocts | 5.1.1 IIpakTnueckoe 3ansitue Nel2Pemenue skcriepuMeHTaIbHBIX 3aa4 1o TeMe: "CKOpOoCTh XUMHUYECKUX 2
XUMHUYECKHAX peakumii. XuMHUYECKOe paBHOBecHE" OK 01 OK 02
peakuui. Copepxanue y4eOHOIro MaTepuasa IIK 2.4,
XHAMHYECKOE BydepHble pacTBOpbl B TEXHOJIOTMYECKUX Tporeccax (MPU IIEKTPOXUMHUYCCKOM HAHECCHUH 3al[HUTHBIX JIP 4,16,23,30
paBHOBECHE HOKPBITHH, B TPOU3BOCTBE KpacUTEIeH)
Pa3nen 6.PacTBOpBI 2/0
Tema 6.1 Ilonstue | 6.1.1 IIpakTnyeckoe 3ansitue Nel3PemieHne OSKcrepuUMEHTANBHBIX 3a7a4 1O Teme: "PacTBopsl, 2 OK 01 OK 02
0 pacTBopax UCTIOJIb3yeMble B OBITOBOW U MPOU3BOJCTBEHHON AEATEIBHOCTH YeIoBeKa" I1IK 2.4,
Conep:xanue yueOHOro MaTepuaJia JIP 4,16,23,30
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[lepeBo3ka pa3TUYHBIX >KUIKOCTEH IO IKelne3HoW jopore. PacTBopwl, HCHONb3yeMble B OBITOBOW,
IIPOU3BOJICTBEHHON JESTEIbHOCTH YEJIOBEKA. PaCTBOPBI, IPUMEHSIEMBIE B JKEIE3HONOPOKHOM XO35IMCTBE
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKa 4/2
Tema 7.1 Xumus B | 7.1.1 HoBeiimme 1oCTHKEHUS XUMHUYECKOW HAYKH B XUMUYECKOW TEXHOJIOTHH OK 01 OK 02
ObITY U OK 07
MPOU3BOJCTBEHHOMN IIK 2.4,
NESITEILHOCTH JIP 4,16,23,30
4eJI0BEKa Copepxxanue yueOHOIro MaTepuasa 2
Hogelimme aocTHXEeHUS XMUMUYECKOW HAyKM M XUMHYECKOM TexHosoruu. Pomb xumum B oOecriedeHUH
HKOJIOTMYECKOM, DSHEPreTMUeCKOM M TNHMINEBOM Oe30macHOCTH, pa3BUTHM MequuuHbl. [lowck u  aHamus
uHpOpPMAIIMK O TIPUMEHEHUH XUMHUYECKUX BEIISCTB M TEXHOJIOTUH C ydeToM Oymymied mpodeccroHabHON
JEATENBHOCTH 10 TEMaM: Ba)KHEWIIME CTPOMTENIbHBIE MATEpPUAIbl, KOHCTPYKLMOHHBIE MaTepHallbl, KPackKH,
CTEKJIO, KepaMMKa, MaTepuaibl JUIsl 3JICKTPOHUKHU, IPUMEHSIEMBIE B )KEJIE€3HOI0POKHOM XO3HCTBE(HAyYHAs U
y4eOHO-Hay4Hasl JIUTepaTypa, CpelicTBa MaccoBoil MH(opmaruu, cetb HTepHeT)
CamocrosiTesibHast padoTa odyuarommxcs Nel0 2
CocraBneHue ypaBHEHHH XMMHUYECKHX PpEaKLUil ¢ ydyacTMEM MpPOCThIX M CIIOKHBIX OPraHMYECKUX BEIIECTB:
NPENIENBHBIX U HENPEAEIbHBIX YITIEBOJOPOIOB, apOMAaTUYECKUX YITIEBOIOPOAOB, KHCIOPOACOAECPKAIMX U HX
MPOU3BO/IHBIX.
7.1.2 TIpome:KyTOUHAS aTTeCTALUS MO TUCUMUILIHHE. 3a4eT C OIEHKOM 2 OK 01 OK 02
OK 07
IIK 2.4,
JIP 4,16,23,30
Hmoz || cemecmpa: MakcumanbsHas yueOHas Harpyska (BCero) 42
O0s3aTenbHast ayIMTOPHAs yueOHas Harpyska (Bcero) 36
MIPAKTUYECKUE 3aHATHS 14
1abopaTopHbIe 3aHATHUS (PaOOTHI) 6
camocTosiTeNnbHas paboTa 6
3a4yeT ¢ OIIEHKOM 5
Hroro: MakcumanbHast yueOHasi Harpyska (BCero) 72
OOsi3aTenbHast ayIMTOpHAs yaeOHasi Harpy3ka (Bcero) 61
IIPaKTUYIECCKUE 3aHATUA 26
1abopaTopHbIe 3aHATHUS (PaOOTHI) 10
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2 3
camocTosTelbHas paboTa 11

KOHTpPOJIbHAs paboTa 1

Hmozosas ammecmayus 6 ¢popme KOMILIEKCHOTO 3a4€Ta C OLICHKON 2
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O ITPE/IMETA
3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecleYeHH IO

Y4eOHbIl penMeT peanusyercs B yaeOHOM Kabunete: JlabopaTopust XUMHUM U OUOJIOTHH
Obopyodosanue yuebHo2o kaburnema:

1. ITocamouHble MecTa IO KOJTHMYECTBY 00yJaroIHXCsl.
2. Pabouee mecTo mpernogaBaTes.

3. MeTouueckre MaTeprabl 1Mo JUCITUTIIIMHE

3.2. UnpopMmanoHHOe obecniedeHne peajn3alui NPOrpaMMbl

IlepeueHb pekoMeHIyeMbIX Y4YeOHBIX W3IAHHUI, JAOMOJHUTEIbHON JUTEPATYpPhI
HNuTtepHeT-pecypcoB, 6a3bl JaHHBIX 0M01HOTEYHOTO (POHAA:

3.2.1.0CHOBHBIC HCTOYHUKH:
1. Kapnenko, JI. FO. Oprannyeckas xumus: yuebonuk mias CIIO / JI. FO. Kapnenko, C. B.
BacunnseBa. — Cankr-IlerepOypr: Jlans, 2024. — 192 c¢. — ISBN 978-5-507-51779-4. —
Texcr:  snektponHblii /  JlaHb:  2JeKTpoHHO-OMOmoTreunas  cucrema. —  URL:
https://e.lanbook.com/book/430136 - Pexxum mocTyma: i aBTOPH3. MOJIb30BATEIICH.

3.2.2. /10110 THUTEIbHbI€ HCTOYHUKM:
1. T'ycera, E.B. Xumus misa CIIO.: yue6.-meton. nocobue / M.P. 3uranmmuna, J[.M. Kynukosa;

Kazan. nau. uccnen. rexuon. yH-T; E.B. I'yceBa .— Kazanp : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 — ISBN 978-5-7882-2791-7 .— URL: https://e.lanbook.com/book/196096-

Pexxum noctyna: 11 aBTOpHU3. MOJIb30BATENCH.

2. YepnukoBa H.}FO. Xumus B JOCTYIHOM H3JIOKEHWU: ydeOHOe mocobme mnsi cro / H.IO.
YepHukosa.- 2-e u3f., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Teker: onextpoHHbii // Jlanb: snekTpoHo-OmOmmoreunas cucrema. - URL:

https://e.lanbook.com/book/195532 - Pexxum ocTyma: i aBTOPH3. MOJIB30BATEIICH.

3.2.3 UnTepHeT — pecypchbl:
1. HayyHo-nomyssipHbIM MPOeKT «DIeMeHThl 00JbIION HAayKH « ((u3MKa, XUMHUS, MaTEeMaTUKa,
aCTpPOHOMMS, HayKa O JKHU3HHU, Hayka o 3emie). HoBocTH HayKu, KHUTH, HAYyYHO-TIOMYJISIPHBIE

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

caiire [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum moctyrma: cBOOOIHBIA.

2. CaiiT Hay4HO-TIONMYJSPHOTO JKypHana «XWMHsS W Ku3Hb». https://gotourl.ru/4785Pexum

JOCTyTa: CBOOOTHBIM.
3. CaliT 0 XMMMHU: KIJIACCHYECKHE YUYEeOHHKH, CIPABOYHMUKH, SHIMKIONEIUH, IOHCK
OpPraHMYECKUX W  HEOPraHWYEeCKHUX  PEaKkUHWWd, COCTAaBIEHWE YPaBHEHHM  pPEAKLUI.

https://www.xumuk.ru/Pexuim goctyma: ¢cBOOOIHBIIA.
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4 KOHTPOJIb U OLHEHKA PE3YJbTATOB OCBOEHUS YYEBHOT' OITPEAMETA
KoHTponms W oOIEHKa pe3ylnbTaTOB OCBOCHHS O0IIE00pa30BaTeLHOTO MpEIMeTa

pacKpbIBalOTCA Yepe3 AUCLUUITMHAPHBIE Pe3yIbTaThl, HapaBiIeHHbIE HA (P OPMUPOBAHHUE OOIINX

KOMITETEHIIMI 1O pa3/ienaM U TeMaM COJIepKaHusl yueOHOTro MaTrepuania.
[Tpomexyrounas arrectamnus B popme nuddepeHImpoBaHHOTO 3a9eTa.

Oo6mue komnerenuuu (OK),

THI oLleHOYHBIX

JIMYHOCTHBIE pe3yabTaThl (JIP) Paspen/Tema MeponpUATHI
OK.01 P1: Tema 1.1 - YcTHBIN 0npoc;
P2: Tema 2.1, Tema 2.2 - 3amaud Ha COCTaBJIEHHE
IK2.4 P3: Tema 3.1 XUMHYECKUX POPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3amanus Ha MCIOIb30BaHUSA
JP 2,4,16,23,30 4.3 XUMHYECKOH CHUMBOJIMKH H
P5: Tema 5.1 Ha3sBaHUM COEOUHEHUNU IIO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKIYHapOIHOT O COI03a
TEOPETUYECKON U IIPUKIIATHON
XAMUHU u TPUBHAIILHBIX
Ha3BaHMH IS COCTaBJICHUS
XUMHYECKUX POPMYIT;
- 3aciaymuBaHuEe COOOIICHUIA
U OIICHKA UX IIOJITOTOBKH;
- PesynbTaT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENILHBIX PaboT;
- PesynprarT  BBINOTHEHUS
MPAKTUIECKON paboOTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aaHud,
- Iloxbop, aHAIN3 |
npeoOpa3oBaHue yueOHOU
nH(popManun
OK.02 P1: Tema 1.1 - YcTHBIN ompoc
P2: Tema 2.1 - 3aciaymmBaHuEe COOOIICHMIA
IIK 2.4 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA X IOATOTOBKH;
3.3 - 3amaHnsg Ha MCHOIb30BaHUA
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUYECKOH CHMBOJIMKH U
4.3 Ha3BaHMH COEIUHEHHI MO
P5: Tema 5.1 HOMEHKJIAType
P6: Tema 6.1 MEKTYHApOIHOTO coro3a
P7: Tema 7.1 TEOPETUYECKOU U IIPUKIIATHON
XUMHAHA u TPUBHATBHBIX

Ha3BaHUH IS COCTaBJICHUS
XUMUYECKHX (HOpMYIT;

- PesynbraT  BBHINONHEHUS
BHEAYJAUTOPHBIX
CaMOCTOSITENIHBIX paboT

- Pesynprar  BBINONHEHUS
MPAaKTUYECKON pabOThI;
-IIpakTHKO-OpHUEHTHPOBAHHbBIE
3aJIaHus;

- [Ton6op, a”HaJIn3 u
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npeoOpazoBaHue yueOHOU
nHpopmauu

OK.04
IIK 2.4

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBII onpoc

- 3acinymuBaHue COOOIICHUM
U OIICHKA WX MOJITOTOBKH;

- 3azaHusl Ha MCIOJIb30BAHUS
XMMHYECKOM CHMBOJMKH U
Ha3BaHUM COECOUHEHUU IIO
HOMEHKJIaType
MEX1YHApOJIHOTO coro3a
TEOPETUYECKOU U IIPUKIIATHON
XUMHM W TPUBHUAJIBHBIX
Ha3BaHUU JJI  COCTaBJICHUS
XUMHUYECKUX POPMYI;

- Pesynprar  BBINOJTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- PesynpTaT  BBINONTHEHUS
MPAaKTUYECKON pabOThI;

- PesynpTaT  BBINONTHEHUS
nabopaTopHOM paboTHI;
-IIpakTHKO-OpHUEHTHPOBAHHbBIC
3a/1aHus;

- ITon6op, a”HaJIn3 u
npeoOpa3oBaHue yaeOHOU
uHpopMauu

OK.07
IIK 2.4

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHBIE
3aJIaHuUS;

- Iloxbop, aHAIN3 |
npeoOpa3oBaHue yueOHOU
nH(popMaluy,
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5 HEPEYEHDb UCITIOJIB3YEMbBIX METO/1OB OB YUEHUSA

5.1 TlaccuBHBIE: OIpPOC, PENPOIYKTHUBHBIE YHOPAXXKHEHUS IO 3aKPEIUICHUI0 M OTpaboTKe
M3Y4YEHHOI'0 MaTepuaa
5.2 AKTHBHBIE W WHTEPAKTHUBHBIC: JBpPUCTHUYECKHE Oeceipl, IUCKYCCUHU, KpPYIJBIA CTOM,

MMpE3CHTal s, BUKTOPHHA, KBECT.
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