[loKyMeHT NoAnucaH NpoCToit 3NeKTPOHHOM NOAMUCHI0
WUHdopmaumsa o Bnagensue:

®K1O: Kopotkos Cepreit JleoHnnosuy

[omkHocts: npextop UTXT - dunuan MpuslYIC
[ata nognucanus: 16.07.2026 12:22:52

YHUKaNbHbIA NPOrpaMMHbIiA KNHoY:
705b520be7¢208010fd7fb4dfc76dbd29d240bbe

PABOYAS ITIPOTPAMMA YYEBHOM JUCHHUIIIINHBI
OVII1.12 Xumus
IJIS CIIEMAJIBHOCTH

23.02.08 CtpouTensCTBO KEIE3HBIX JOPOT, IYTh U IIYTEBOE X0O35MCTBO

baszosas noocomoska

CpeoHez0 nPoheccUoHanIbHO20 00PA306aHUs



COJEP)KAHUE
. IACIIOPT PABOYEWM ITPOI'PAMMBI YUEEHOI'O ITIPEJIMETA
. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEIMETA

. YCJIOBUMA PEAJIM3ALIUNU ITPOI'PAMMBI YYEBHOI'O IPEIMETA

. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
INPEJIMETA

. HIEPEYEHB UCIIOJIB3YEMbBIX METOJOB OBYUYEHMU A

11

22

23

25



1 TACIIOPT PABOYEM ITPOT'PAMMbBI YYEBHOI'O ITPEIMETA
OVYIIL.12 XUMUs

1.1 ObaacTe npuMeHeHuns padoyeii NpOrpaMMbl
PabGouas nporpamMa y4eGHOro npeamera siBJISIeTCS 4acThIO POrpaMMbl CPEAHEro (TIOJIHOTO)

obmero obpazoBanust mo crenuagbHocTd CITIO 23.02.08 CTpouTEeNnbCTBO KENE3HBIX TOpOr, IMyTh H
IIyTEBOE XO3AUCTBO.

[Tpu peanusanuu pabodell MPOrpaMMbl MOTYT HCIIOJIB30BAaThCs pa3inyHble 00pa30BaTEIIbHBIC
TEXHOJIOTUH, B TOM 4YMCJIE JUCTAaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH, JIEKTPOHHOE O0yUEeHHUE.

Pabouas mporpamma yueOHOrO mpeaMeTa MOXeET OBbITh HCIIOJIb30BaHA B MPOQecCHOHATBHON
[IOJIFOTOBKE, [IEPENOIrOTOBKE U MOBBILICHUN KBaTHpUKanuu padouux o npopeccusam: 14668 Monrep
nyty; 18401 Curnanucr.

1.2 Mecto y4yeOHoro npeamera B crpykrype OIIOII-IITICC3:

OOreo0pa3oBaTeNbHBIN TPSMET «XHUMHSD) M3ydaeTcss Ha 0a30BOM YPOBHE B 0OIIEOOPA30BATEIIHHOM
LIMKJIe Y4eOHOro IJIaHa OCHOBHOM Mpo(ecCHOHAIbHON 00pa30BaTeNIbHON MTPOrpaMMbl YKPYITHEHHBIX TPy
crieranibHOCTeH / Ipodeccuit: 23.02.08 CTpoUTeIbCTBO KEIE3HBIX A0POT, IMyTh U IIyTEBOE XO3SHCTBO.

TpynoemkocTs npeamera «XuMHs Ha 0a30BOM YpOBHE COCTaBJISET 72 yaca, U3 KOTOpBIX 64 yaca —
0a30BbIi MOIYJH (6 pa3iesioB) M 8 YacoB — MPUKIAMHON MOmyib (1 pasmern), BKIFOUAIONMUN TPaKTHKO-
OPUEHTUPOBAHHOE CO/IEP’)KaHNE KOHKPETHOW PO(ecCuu MU CIIeHUaIbHOCTH.

[NpuknagHoi MOIYNb BKIIFOYAET OofuH pasnen. Pazgen 7 «Xumus B ObITY M TPOU3BOJICTBEHHOU
JeSITeIbHOCTH YeJIOBEKa» peannu3yeTcs Ui YKPYIHEHHbIX TPy creruansHoctel / mpodeccuii: 23.02.08
CTpouTensCTBO IKENE3HBIX JOpOr, IyTh H IIyTEBOE XO3SICTBO HAa MaTepuaie, CBS3aHHOTO C
HKOJIOTUUECKOI 0€30IaCHOCTHIO U OLIEHKOM MOCIEICTBUN OBITOBOM W NMPOU3BOJICTBEHHON JIEATEIBHOCTH, IO
oTpacisM Oyy1eit mpodeccnoHaTbHOM JESTeTHOCTH 00YJarOIIXCSL.

1.3 [Inanupyemble pe3yJibTaThbl OCBOCHHUSI y4eOHOI0 MpeaMera:
1.3.1 Lenp yueOHOrO npenmera:

DOpMUPOBAHME y CTYICHTOB MPEACTABICHUS O XWMHWYECKOM COCTaBISIOLIEH €CTECTBEHHOHAYYHOMH
KapTHMHbl MHpa KaK OCHOBBI IPUHITUS PEUIEHWH B JKU3HEHHBIX M IPOU3BOJICTBEHHBIX CUTYaLMsX,
OTBETCTBEHHOTI'0 TIOBEECHHS B IPUPOAHOM Cperie.

3agaun npeMera:

1) cdopmupoBaTh MOHMMaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMUYECKUX IPOLIECCOB U SIBICHUN
B OKpYXAaIOILIEH Cpene, LEIOCTHOW Hay4yHOM KapTHHBl MHUpA, B3aUMOCBSI3M M B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHsI COCTaBIIATH (POPMYJIbI HEOPraHUUECKUX U OPraHWYECKUX BEILECTB, YPABHEHUS
XUMHYECKHX PEAKIHH, OOBSCHATD UX CMBICII, THTEPIPETUPOBATh PE3YIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaThb  HaBBIKM TPOBEAEHHS NPOCTEHIINX XUMHUYECKUX HKCIECPUMEHTAIbHBIX
UCCIIEIOBaHUN C COOJIOIEHNEM MpaBUil O€30MacHOro oOpallleHHsl ¢ BellecTBaMU M J1abOpaTOPHBIM
000pyIOBaHUEM;

4) pa3BUTh YMEHHS HCMOJIb30BaTh HHPOPMAIMIO XHMHUYECKOIO XapakTepa U3 pa3iIHyYHbIX
HCTOYHUKOB;

5) cdopmHpoBaTh yMEHHS MPOTHO3MPOBATH TOCIEACTBUSI CBOEH JEATENBHOCTH U XUMHYECKUX
MPUPOJIHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX ITPOLIECCOB;

6) chopMupoBaTh MOHMMAHKWE 3HAYMMOCTH JTOCTHDKEHUH XMMHUYECKOW HAYKH W TEXHOJIOTUH IS
Pa3BUTHS COLMAILHON U IPOM3BOJICTBEHHOI cep.



1.3.2 B pe3ynbpTaTe OCBOCHHS Y4€OHOTO TIpeAMETa O0yUYaIOITUIICs TOKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA 110 "TPUBHAIBHOU" WIIM MEKIYHAPOIHON HOMEHKIIATYPE;

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCIEHUS XMUMHUYECKUX 3JIEMEHTOB, THUIl XUMHYECKOU
CBSI3U B COCIMHEHMSX, 3apsij MOHA, XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUH,
OKHCJIIUTENb W BOCCTAHOBHUTENb, NPUHAJIECKHOCTh BEIIECTB K pPa3IW4YHbIM KJACCaM OpPraHUYECKUX
COCIIMHEHH;

- XapaKTepU30BaTh: JIEMEHTBl MAJIbIX MEPUOAOB MO MX IMOJOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MenneneeBa, oOIIME XUMHUYSCKHE CBOWCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKNX W OpPraHWYECKHUX COEIUHEHMH; CTPOCHHME U XHMHYECKHE CBOMICTBA H3YYEHHBIX
OPraHUYEeCKUX COCIUHECHUM;

- OOBSICHATH: 3aBUCUMOCTb CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHMUSI, MPUPOAY XUMHUUYECKOM
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBUCHUMOCTb CKOPOCTH XHMHMUYECKOH peakuuu u
MOJIOXKEHUS XMMHUYECKOI0 PABHOBECHS OT Pa3IMUHBIX ()aKTOPOB;

- BBINOJHATh XUMUYECKUM SKCHEPUMEHT MO PACIO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKHX WU
OpraHUYECKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSITEIBHBIN MOMCK XMMUYECKON MH(OPMAIIMU C UCTIOJIb30BAHUEM Pa3IMYHBIX
HMCTOYHUKOB (HAay4HO-TIOMYJSPHBIX H3/IaHUN, KOMIIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB HHTepHeETa);
HCIIOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJOTUH Il 0OpaOOTKH U Tepeaud XUMHUYSCKON nHpopMamu u ee
MIPEJICTaBJICHUS B Pa3IMYHBIX (pOpMax; UCMOIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOU
NESATEILHOCTH U TIOBCETHEBHOW >KM3HU IUISL: - OOBSICHEHHUS XUMHYECKUX SBJICHHM, MPOUCXOASAIINX B
npupoae, OBITY M Ha TMPOU3BOJACTBE;, - OMNpEICIICHUS BO3MOXKHOCTH MPOTEKAHUS XUMHYECKUX
MIPEBPAIICHUI B PA3IMYHBIX YCIOBHUSAX M OLIEHKH MX MOCJIEICTBHIA;

- KOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYXKAIOILEH Cpese;

- OLICHKW BJIMSIHUSI XMMHYECKOTO 3arpsi3HEHUsI OKPYXKAIOIIEeH Cpelbl HAa OpPraHM3M YeJOBEeKa H
JIPYTHUE )KUBbIE OPTaHU3MBI;

- Oe3omacHOro oOpamieHWsi C TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH, JIA0OPATOPHBIM
00opynOBaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33IaHHOM KOHIICHTPAIIUU B OBITY U Ha IIPOU3BOJICTBE;

- KPUTHYECKON OIIEHKH TOCTOBEPHOCTH XUMHUYECKOW HH(OpPMAIMH, MOCTYIMAONEH U3 pa3HbIX
HMCTOYHUKOB;

- TOHMMaTh  B3aMMOCBS3b  Y4eOHOM  JUCHUIUIMHBL C  OCOOEHHOCTSAMH  Mpodeccuu
po¢eCCUOHANBHON EATETFHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 10 IAHHOW y4eOHOM THUCIUILTHHE.

3HATh:

- BaXHEUIIWE XUMHUYECKHUE TOHATHUS: BEIIECTBO, XUMHUYECKHUW DJIEMEHT, aTOM, MOJIeKYyJa,
OTHOCUTENIbHBIE AaTOMHAasi U MOJIEKYJsIpHash MacChl, MOH, aJUIOTPONHS, M30TONbI, XUMHUUYECKas CBS3b,
3IEKTPOOTPHUIATEIHHOCTD, BAJICHTHOCTh, CTETIEHb OKUCJICHUS, MOJIb, MOJISIPHAs. Macca, MOJISIPHBIA 00beM,
BEILIECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, JJIEKTPOIUT U HEDJIEKTPOJIHT,
ANEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKUCINUTEIb U BOCCTAHOBUTENb, OKHCIEHHUE W BOCCTaHOBJIECHHE,
TEIJIOBOM 3(PQEeKT peakiu, CKOPOCTh XHMHUYECKOM peakIuu, KaTallu3, XHUMHUYECKOe paBHOBECHE,
YTJIEPOJIHBIN CKeNeT, G YHKIIMOHATbHAS TPYIITa, H30MEPHSs, TOMOJIOTHS;

- OCHOBHBI€ 3aKOHbI XUMUU: COXPAHEHHUSI MACChl BEILIECTB, MIOCTOSIHCTBA COCTABA, MEPUOIUUECKHI
3aKOH,;

- OCHOBHBIE TE€OPUM XMMHH: XUMUYECKON CBS3H, AJIEKTPOJUTUUYECKON AUCCOLMAINHN, CTPOEHUS
OpraHNYeCKUX COCTMHEHU;

- BO)KHEWIIME BEUIECTBA U MaTepHUaJIbl: OCHOBHBIE METAJIJIbI U CIUIABBI, CEpHAsi, COJIsSIHAs, a30THas
Y YKCYCHAasi KHCIIOTBI;, IIEJIOYH, aMMHaK, MUHEpalIbHbIC yIOOpEHUsI, METaH, dTUJICH, alleTUJIeH, OCH30I,
ATaHOJ, KUPBI, MbLJIa, TJIF0K03a, caxapo3a, Kpaxmal, KJIeTdyaTka, OeIKU, HICKYCCTBEHHBIE 1 CHHTETUIECKHE
BOJIOKHA, Kay4yKH, IJTACTMACCHI.



1.3.3 TInanupyemblie pe3yIbTaTbl OCBOCHHUS y4eOHOTO MpeaMeTa:

Ocoboe 3HaueHnE yUeOHBIN TpeaAMET uMeeT npu hopmupoanuu u pazsutuu OK.

Oo0mue Ilnanupyemble pe3yabTaThbl 00y4eHHs
KOMIIeTEHIIHH Oo0mue JAucuunimHapHble
0K 01. B yacTi TPpY10BOI0 BOCIIMTAHMS - BJIAJETh CHUCTEMOU
Bribupate cnocoOsr | - FOTOBHOCTb K TpYIY, OCO3HAHUE | XMMUYECKUX 3HAHWH, KOTOpas
perieHus 3a/1a4 | IEHHOCTHU MacTepPCTBa, TPYA0t00ue; BKJIIOYAET: OCHOBOIIOJAraromye
npodeCcCuOHATBHON - TOTOBHOCTh K QKTHMBHOW JEATEIBHOCTH | MOHATHUS (XUMHYCCKUN 3JICMCHT,
NEeATeIbHOCTH TEXHOJIOTHYECKOMH H COIIMAILHOM | aTOM, DJIEKTPOHHAas  000JI0YKa
HPHMEHUTEIBHO K | HalpaBJI€HHOCTH, CIIOCOOHOCTH | aToMa, S-, P-, d-DJICKTPOHHBIC
pa3sIMUHEIM WHUIMUPOBATb, IJIAHUPOBATH U | opOuTaIH aTOMOB, HOH,
KOHTEKCTAM. CaMOCTOSTEIIHLHO BBIIIOIHATh TaKylo | MOJIEKYJa, BaJICHTHOCTb,
JIeSITEIILHOCTb; AJEKTPOOTPHUIIATETLHOCTD,
- UHTEpEC K pa3iuuHbiM  cdepam | CTereHb OKUCICHUS, XUMUYECKast
npodeccroHabHOM CBsI3b, MOJIb, MOJISIpHAas Macca,
JeATEIIbHOCTH, MOJIIpHBIE  00BEM, YIJIEPOIHBIN

OBianeHne yHHBEPCAIbHBIMH Y4YeOHBIMU
MO3HABATEJILHBIMM 1€iiCTBUSIMH:

a) 0a3oBblIe JIOTMYECKHe NeiiCTBUS:

- CaMOCTOATEIbHO  (OpPMYIHPOBATH u
aKTyaJIM3UpOBaTh MpoOJEeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK WU
OCHOBaHMSA JJIsI CpaBHEHUs, Kiaccu(uKaluu u
000011IeHNS;

- ONpEeNeNnsTh LENH IeSITEIbHOCTH, 3a]aBaTh
napaMeTphl U KPUTEPUH UX JOCTHKEHUS;

- BBISBJISTH 3aKOHOMEPHOCTH U MTPOTHBOPEUHSI
B pacCMaTPHUBAEMBIX SBJICHUSIX;

- BHOCUTb  KOPPEKTHBbI B  JIESITEIBHOCTb,
OLIEHMBATh COOTBETCTBUE PE3YJIbTATOB IIETISIM,
OLICHUBATh PUCKU MOCJIEACTBUH AESITENbHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHUE MpU
pEelIeHNH )KU3HEHHBIX MPOOIeM

0) 0a30BbIE HCCIEN0BATEILCKHE NeHCTBHS:

- BJIaJIETH HaBbIKAMU y4eOHO-
HCCIIEIOBATENILCKON u IIPOEKTHOU
JCATCIIBHOCTU, HaBbIKaMH Ppa3pCIICHUA
po0Iiem;

- BBISBJITH IPUYUHHO-CJIECTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 33a4y, BbIIBUIaTh TUIIOTE3Y
€€ pElIeHWs, HaXOQWThb apryMEHThl  JUIs
JIOKa3aTebCTBAa CBOUX YTBEPK/ICHMIM, 3a1aBaTh
napaMeTpbl U KPUTEPUHU PELICHHUS;

- aHWIN3MPOBATh  IIOJNyYEHHBIE B  XOJE
pelIEHUsT 3aa4d  pPEe3yJIbTaThl, KPUTUYECKU
OLICHUBATh 50,4 JIOCTOBEPHOCTB,
IIPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHSX;

- YMETb IEPEHOCUTH 3HAHUS B II03HABATEIILHYIO
u IIPAaKTHYECKYIO obnactu
KU3HEEATEIILHOCTH;

- YMETb MHTETPUPOBATh 3HAHUSI M3 Pa3HbIX

CKeJeT, (yHKIMOHAJIbHAS TPYIINa,
pamvKall, W30MEpHsl, H30MEpEHI,
TOMOJIOTUYECKHN Psifl, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KUCIOPOIA- |
a30TCOJICPKAIIEC  COCAUHCHHS,
OHMOJIOTHUYECKU aKTUBHBIC
BelecTBa  (YraeBOABI, IKUPBI,
OClKh), MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC
COCJIMHEHUS, KPHUCTALTHYCCKAsI
pelieTka, THUIBl  XUMHYECKHX
peakiii (oKuCTUTENBHO-
BOCCTaHOBHTEIIFHBIE, JK30- U
SHJIOTEPMHUYECKHE, peakiuu
HOHHOTO  OOMeEHa),  pacTBOp,
ANIEKTPOJUTHI,  HEIIEKTPOIUTHI,
AIIEKTPOJUTHYECKAS
JIMCCOIUAITHS,
BOCCTAHOBHTEIIb,
XUMUYECKOU
XHUMHYECKOE

OKHCIIUTENb,
CKOPOCTb
peakuuu,

paBHOBECHE),

TEOpUM U  3aKOHBI  (Teopus

XUMHYECKOTO CTpOEHHUS

OpraHMyeckux Bemects A.M.

bytneposa, TEOpHUst

ANEKTPOJINTUIECKON

JTUCCOIIMAIMY, TEPUOANYECKHUI

3akoH /.M. MenpeneeBa, 3aK0oH

COXPAHEHUS Macchl),

3aKOHOMEPHOCTH,

CUMBOJIMYECKHIA  SI3BIK  XUMHH,

(akToJIOrMUecKue  CBEJICHUS O

CBOWCTBAx, COCTaBe, MOJIYyYEHUH U

6e30macHOM MCIOJIb30BaHUH

BOXHEUIINX HEOPraHUYECKUX U

OpPraHMYECKUX BEIIECTB B OBITY




MPEAMETHBIX 00J1acTeH;

- BLIIBATATh HOBBIE HJIEH, npeyiararb

OPHUT'MHAJIBHBIC ITOAXO0AbI U PCHICHUA
- CIIOCOOHOCTD ux HCIIOJIb30BaHUA
TO3HABaTEILHOM 1 COHPIEU'II)HOIZ IIPaKTUKE

B

U TPAKTUYECKON N1eATETbHOCTH
YeJIOBEKA,

- YMEThb BBIIBIISITH XapaKTEPHBIC
MIPU3HAKH H B3aHMMOCBSI3b
W3YYEHHBIX TIOHSATHMA, PUMEHSTh
COOTBETCTBYIOIIHME TTOHATHUS MPU
OMHMCAHUM CTPOEHUS U CBONCTB
HEOPTraHMYECKUX W OPTraHUIECKUX
BEIIECTB M WX TPEBpaIICHUM;
BBISBIIATh B3aHMOCBSI3b
XUMHAYECKHUX 3HAHUKI c
TIOHSATHAMH ¥ TIPE/ICTABICHUSIMU
JOPYTUX  €CTECTBEHHOHAYYHBIX

MPEAMETOB;
- yMETh HCII0JIb30BATh
HaWMEHOBAHUS XUMHUYECKHUX
COCIMHEHUM  MEXIyHapOIHOIO
COr03a TEOPETUUECKOIN 51
MIPUKJIATHOM XHUMUHA "
TpUBHAJIbHBIC Ha3BaHUS

BOKHEHIINX BEIIECTB (ITHUJICH,
alleTIICH, TJMIECPHH, (EHOJI,

bopmanbaerun, YKCYCHast
KUCJIOTa, TIMIMH, YrapHbIA Tras,
YIJCKUCIIBIA ~ Ta3,  aMMHaK,

raiieHasl W3BECTh, HETralllcHas
W3BECTh, IHThCBAs CoAa M
NPYTUX), COCTaBJIATH (HOPMYIIBI
HEOPraHUYECKUX ¥ OPTaHUYEeCKUX
BEIIIECTB, YPAaBHEHUS XUMUYECKUX
peakiuii, OOBSICHATh UX CMBICI;

MIOATBEPK1aTh XapaKkTepHbIE
XUMHUUYECKUE CBOKCTBA BELIECTB
COOTBETCTBYIOIIMMU
JOKCIEPUMEHTAMH M 3alUCAMU
ypaBHEHUU XUMUYECKHUX
peakumii;

- yYMETh YCTaHABIIMBaTh
MIPUHAIJICKHOCTD HU3YYECHHBIX
HEOPraHUYECKUX "
OpPraHUYECKUX BEIIECTB K
ONMpeAeNieHHbIM  KJlaccaM |
rpyIIamM COEJIMHEHUIA,
XapaKTEepHU30BaTh HX COCTaB M
BayKHEHIITHE CBOMCTBA;
ONPENENATh BU/IBI
XUMHYECKHUX CBsI3el
(xoBaJIeHTHaA, HMOHHAs,

MeTalJIMyecKas,  BOJIOPOIHAs),
TUIBI KPUCTATIMYECKUX PEIIETOK
BEILIECTB; KJ1acCU(ULIPOBATH
XHUMHUYECKHE

peaKiuu;

- chopMHUpOBaTh MPE/ICTABICHUSL:




0 XHUMHYECKOU COCTaBIIAIOIIEH
€CTECTBEHHOHAYYHOW KapTHHBI
MHpa, POJIM XMMHH B MTO3HAHUH

SIBIICHUI MIPUPOJIBI, B
(GOpMUPOBAHUM MBIIUICHUS U
KYJIbTYpPbI JUYHOCTH, ee

(YHKIMOHATIBHON TPaMOTHOCTH,

HEOOXOMMMOW i1 pelICHHS
MTPAKTHYECKUX 3a1a4 U
DKOJIOTMYECKH  OOOCHOBAHHOI'O

OTHOILIEHHS K CBOEMY 3JI0POBBIO
U IPUPOJHOU CpEAE;
- YMEThb NPOBOJAUTH PACYETHI II0

XUMHYECKUM  (opMmynaMm |
YpaBHEHUAM XUMHAYECKUX
peakuuii €  HMCIOJb30BAaHUEM
buznuecKux BEJIUYHH,
XapaKTePU3YIOLNX  BELIECTBA C
KOJINYECTBEHHOU CTOPOHBL:
MaccChI, obbeMa

(HOpMalibHBIE YCJIOBHS) Ta30B,

KOJIMYECTBA BELIECTBA;
UCII0JIb30BATh CHUCTEMHBIC
XUMHYECKUE 3HaHUS TUIs
MPUHATHUS peleHui B
KOHKPETHBIX YKU3HEHHBIX
CHUTYaIHSIX, CBSI3aHHBIX c

BCIICCTBAMU U UX ITPUMCHCHHCM.

OK 02.
Hcnons3oBats
COBpPEMEHHBIE
cpexncrtsa TIOWCKa,
aHaIn3a u
WHTEPIpETAINN
uHpopMauu u
nH(pOpMalOHHbIE
TEXHOJIOTUU JUIs
BBIMIOJIHEHUST  3a7a4
npodeccnoHanbHOM
JeSITeTbHOCTH.

B 06,1acTH HEeHHOCTH HAYYHOI'O MO3HAHUS

- copmMupoBaHHOCTD MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HayKH U OOLIECTBEHHOM MPaKTHKH,
OCHOBaHHOT'O Ha Jasore KyJabTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM 31
YATATENIbCKOW ~ KYJNBTYphl ~ KaKk  CpeICTBa
B3aMMOJICUCTBUSI MEXIY JIFOJbMH U TTO3HAHUS
MUDA;

- OCO3HAHHUE LIEHHOCTH HAay4YHOW JESTeIbHOCTH,
TOTOBHOCTh ~ OCYILECTBJIATH TPOCKTHYIO H
HCCIEA0BATENbCKYIO JIeITeNTbHOCTh
WHMBUIYaJTHHO U B TPYIITIE;

OsJajeHne yHMBepPCAIbHBIMM Y4eOHbIMH
M03HABATEILHBIMHU /Ie/iCTBUSIMHU:

B) pabora ¢ undopmanueii:

- BJa/IeTh HAaBBIKAMU TOJIy4eHUS! MH(POpMAaLU
U3  HCTOYHHMKOB pa3HbIX  THIIOB,
CaMOCTOSITENIHHO OCYILECTBIIATH IMOUCK, aHAJIH3,
CHCTEMaTH3aLIHIO u MHTEpIPETALUIO
uH(popman Pa3IUYHBIX BUJIOB u
¢bopM npencTaBieHus;

- CO37[aBaTh TEKCThl B pa3IMyHbIX (hopMarax ¢
y4eToM Ha3HaueHusi MH(pOpMaluM U IeJIeBOH

- yMETb  IUIAaHUPOBaThb U
BBITIOJIHATH XUMHUYECKUI
JKCIIEPUMEHT (mpeBpareHus
OPraHUYECKUX  BELIECTB  IMpHU
HarpeBaHuy, IMOJIyYECHUE JTUJIEHA
W  H3YyYEHHE €ro  CBOICTB,
KAUeCTBEHHBIE  pEaKUUU  Ha

aNBJIETHIIBI, KPaxMall, YKCYCHYIO
KUCIIOTY; JeHAaTyparus OelKOB
Npd  HAarpeBaHWM,  I[BETHBIC
peakuuy  O€NKOB;  MPOBOJIUTH
peaknuu  HMOHHOTO  OOMEHa,
ONIPENIeNIATh  CPEely  BOJHBIX
pacTBOpOB, KaueCTBEHHBIE
peakuuu Ha cynbdar-, KapOoHaT-
U XJIOpPWA-aHUOHBI, Ha KAaTHOH
aAMMOHWS; pemiaTh
HKCIIEPUMEHTANIBHBIE 337a4d TI0
TeMaM "Meramibr" u
"Hemeramibl") B COOTBETCTBUH C
MIpaBUIIAMHI TEeXHUKU
0€30MacHOCTH TPU OOpAILEHUH ¢
BELIECTBAMU M JIaOOpaTOPHBIM
000pyZIOBaHHEM;  MPECTABIAThH
pe3yabTaThl XUMHYECKOTO
SKCIIEpUMEHTa B (OopMe 3arucu




ayJUTOpUH, BBIOMpas ONTHUMAIBHYIO (opMy
MIPEICTABIICHUSI ¥ BU3yaTH3allHH;

- OIICHHMBATh JIOCTOBEPHOCTb, JIESTHTUMHOCTD
uH(OpPMAILIK, €€ COOTBETCTBHE IIPABOBBIM H
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJNB30BaTh CPEICTBA MHPOPMAIIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpPraHU3alMOHHBIX 3a/la4 C COOJIOICHUEM

TpeOOBaHUIA SPrOHOMUKH, TEXHHUKH
0e301acHoCTH, THTHCHBI,
pecypcocOepekenus, MPaBOBBIX u

STHYECKUX HOPM, HOPM HH(POPMAITMOHHON
0e30IMacHOCTH;

- BJIaJCTb HABbIKAMU PACIIO3HABAHHWSA W 3allIUTHI
uHpopMarK, UHHOPMAIMOHHOW OE30MaCHOCTH
JINYHOCTHU

YPaBHEHUN  COOTBETCTBYIOLIUX
peakiuii . (GOpMYyITUPOBATH
BBIBOJbl HAa  OCHOBE  OTHX
PE3yIbTaTOB;

- yMeTb aHaIM3UPOBAThH
XUMHUYECKYIO UH(pOPMAIIHIO,
MOJTY4aeMyto u3 Pa3HbIX

HCTOYHHUKOB (CPEACTB MAacCOBOM
uHpopmaimu, cetb MHTrepHer u
Apyrue);

- BJIaJIETh OCHOBHBIMH METOJIaMU
HAYYHOTO TIO3HAHUS BEIIECTB U
XAMHYECKUX SIBJICHUHN
(HabmronieHue, U3MEpEHUe,
AKCIIEPUMEHT, MOJICTTHPOBAHHUE);

- YMETh MPOBOJIUTH PACUETHI TIO

XUMHYECKUM  (opMmylaMm |
YpaBHEHUSIM XUMHYECKHX
peakuuii €  HMCIOJb30BAaHUEM
buznuecKux BEJIUYMH,

XapaKTepU3yIOLMX BELIECTBA C

KOJINYECTBEHHOU CTOPOHBL:
Macchl, o0bema (HOpMajbHbIE
yCIOBHSI) Ta30B, KOJUYECTBA
BELIECTBA; UCII0JIb30BaTh

CHUCTCMHBIC XMMHUNYCCKUEC 3HAHUA

Ui  TPUHATHS ~ pElIeHHH B
KOHKPETHBIX YKU3HEHHBIX
CHUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUEM

OK 04.
DddexTuBHO
B3aMMO/IEHCTBOBATh
" paboratb
KOJIJICKTHBE
KOMaHJIE.

B
u

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOSATCIIBHOCTH U CAMOOITPEACIICHUTO,
- OBJIaZICHUC HaBbIKaMH yqe6H0—

HCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAIEHOMN
JeATeNTbHOCTY;

Ogaanenne YHUBepPCAILHbIMHU
KOMMYHUKATHBHBIMH 1€ CTBUSIMM:

0) coBMecTHasl J1eSITeJIbHOCTD:

- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIIECTBA
KOMAaHHOM ¥ MHAMBUAYaJIbHON paboThI;

- TIPUHUMATb LIS COBMECTHOM JIESTENbHOCTH,
OpraHU30BbIBATE M KOOPIAMHHPOBATH JIEUCTBUS
Mo ee JOCTH)KEHMIO: COCTaBJIATh IUIaH
JNEUCTBHM, pAacCIpelessiTb pPOJIH C  y4ETOM
MHEHUI y4acTHMKOB OOCYXIaThb pe3yJbTaThl
COBMECTHOM paboThI;

- KOOpIMHUPOBAaTh ¥ BBIIOJHATH paboOTy B
YCIOBUSIX ~ PEANbHOrO,  BUPTYalIbHOTO MU
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILECTBIIAATh TO3UTUBHOE CTPATErHMYECKOe
MOBEICHNE B PA3IMUHBIX  CUTYaLsIX,
NIPOSIBIISITH TBOPUECTBO U BOOOpAKEHHUE, OBITH
MHHULIMATUBHBIM

Osjyagenne YHMBEPCAJIbLHbIMH

- yMeTb  IUIAHUPOBaTb U
BBITIOJTHSATh XUMHUYECKUAN
JKCIIEPUMEHT (mpeBpareHus
OPraHMYECKHX  BEIIECTB  IPHU
HarpeBaHuy, MOJYYEHHUE ITUIICHA
U  HU3y4EHUE €ro  CBOICTB,
KAUeCTBEHHbIC  pEakUUMu  Ha

aNBJIETH/IBI, Kpaxmall, YKCYCHYIO
KUCJIOTY; JIeHaTypaius OeNKoB
Opd  HArpeBaHUM,  IIBETHBIC
peakiuu  O€NKOB;  MPOBOJUTH
peaknuy  HMOHHOTO  OOMEHa,
ONpeNeNIATh  CpeAy  BOJHBIX
pacTBOpOB, KaueCTBEHHBIC
peakiuu Ha cynbgar-, KapOoHaT-
¥ XJIOPUI-aHUOHBI, Ha KaTHOH
aMMOHMUS; pemiath
OKCTIEpUMEHTAILHBIE 3aJa4d IO
TeMam "Merabr" u
"Hemerasibl'") B COOTBETCTBUH C
NpaBUIAMHI TEXHUKU
0€30MacHOCTH TpU OOpaIleHu! ¢
BELIECTBAMU U J1JA0OPATOPHBIM




PperyJIITUBHBIMM J1€iiCTBUSIMH

I) IPUHATHE ce0s U APYTUX JIIOAei:
- IPUHUMATh MOTHBBI W apryMEHTBI
Jronen npu aHaJIn3e
JIEATEIIBHOCTH;

- IpU3HaBaTh CBOE IPaBO M TIPaBO
JIroziel Ha OIIMOKMY;

- pa3BUBATh CIOCOOHOCTh IIOHUMATh MHP C
TTO3HITUH APYTOTO YEIIOBEKA;

Apyrux
pe3yJIbTaToB

JpyruX

0o0OpyIOBaHHEM;  TIPENICTABIIATH
pe3yNbTaThl XMUMHUYECKOTO
JKCIepUMeHTa B (opMe 3amucu
YPaBHEHUI  COOTBETCTBYIOIIMX
peakimii ¥ (GHopMyIHpPOBATH
BBIBOJbl HAa  OCHOBE  O3THX
pe3yNIbTaTOB

OK 07. B 00/1acTH 3K0/10rM4€CKOr0 BOCTIMTAHMS S - chopMHpOBATEL TPEICTABICHUS:
ConeiicTBOBaTh - c(hOopMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLIECH
COXpaHEHUIO KYJIbTYpbl, TOHUMAaHUE BJIMSHUS COIMAJIBHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKpYXKarollel cpepl, | JKOHOMUYECKUX IIPOLECCOB HA  COCTOSHME | MHMPA, POJIM XMMHU B IO3HAHUH
pecypcocOepekeHuro, | IPUPOIHOM M COUMAIBHON CPENbl, OCO3HAHUE | SIBICHUH TIPUPOIBL, B
NPUMEHATh  3HAHHA | TJIO0ATBLHOrO  XapakTepa  OKOJOTMYECKHMX (GOpMUPOBAaHUM MBIIUICHUST U
00 U3MECHEHUU HpO6H€M; KYJIBbTYPBI JIMYHOCTH, €C
KJIMMaTa, TPUHIHUIB! | - [UIAHAPOBAHHE U OCYIICCTBIICHHE JENCTBUM B | PYHKIIMOHAIBHOW TPaMOTHOCTH,
BepeKIINBOTO OKpY)KaIOIIeH cpelic Ha OCHOBE 3HAHWS IIEJICH | HEOOXOIUMOM ISl peLeHUs
IIPOHM3BOJICTBA, YCTOMUYUBOTO pa3BUTHS YEJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4un
> PeKTHBHO AKTHBHOE HEMPHSTUC NEHCTBUM, MPUHOCAIINX | SKOJOTMYECKH  00OCHOBAHHOIO
NeiiCTBOBATE B | BPEI OKPYXKAKOILEH CPENE; OTHOIIIEHUSI K CBOEMY 370POBbBIO
Ype3BBIYANHBIX - yMEHHE MIPOTHO3UPOBAaTh | U IPUPOAHON CpeEE;
CHTYaIHSIX. HeOIaronpusTHLIE 9KOJIOTMYECKUE | - yMEeThb COONIoAaTh MpaBUiia
MOCTIE/ICTBUS HPEANPUHIMACMBIX | SKOJIOTUYECKU I1eJIECO00pPa3HOro
JNEHUCTBUM, TPEAOTBPALIATh UX; MOBEJICHUSI B OBITY U TPYIOBOU
- pacimpeHue OIlbITa JICSITEILHOCTH | ACATEIIbHOCTH B LEJsIX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXpaHEHHUsI CBOEr0 3/I0POBbS M
- OBJIQJICHUE HaBBIKAMU y4e0HO- | OKpYKaIOILEH IPUPOIHON CPEJIbL;
HCCIICA0OBATCIIbCKOM, ITPOCKTHON U COLMUAJIbHOU YYHUTBIBaTh OIIaACHOCTh
NEATCIIBHOCTH, BO3JICHCTBUSA Ha JKUBBIE
OpraHu3MBbl OIPEIETICHHBIX
BEILIECTB, MOHUMas CMBICIT
MOKa3aTesst NpeeIbHON
JIOMTYCTUMOM KOHIIEHTpAIUU
K 2.4 - YMEHHME ONpeiensTh KOHCTPYKTUBHBIE | - COPMHUPOBATH MPEICTABICHUS:
BreimonHATe  paboThl | 0COOEHHOCTH Y3JI0B W JeTajedl IMOJBMKHOTO | O CBOWCTBaX METAJIOB, CIIaBaXx,
M0 TMPOEKTUPOBAHUIO | COCTABA; BUJIAX  KOPPO3UH, obnactu
u CTPOUTEILCTBY | -  MOHUMAHUE  CHUCTEMBbl  TEXHHUYECKOIO | IPUMEHEHHUS HEMETAJUIMYECKUX U
KEJIe3HBIX JIOpOT, | OOCIY)KMBaHUSI W  PEMOHTa  IMOJBM)KHOTO | KOMIIO3UIIMOHHBIX ~ MaTEepUAJIOB,
3€MJISIHOTO TIOJIOTHA M | COCTaBa BUJIAX U CBOWMCTBAaX TOIUIMBA,
HCKYCCTBEHHBIX CMa304HBIX u 3aIUTHBIX
COOPY>KEHU. MaTepuaiax, CBOMCTBax
HEOPTaHUYECKUX "
OpPraHUYECKUX COETMHEHUI,

MapKUPOBKE U TIEPEBO3KE IPY30B
T10 5KEJIE3HOMU JJ0pOre.

B pesynbrare ocBO€HHUS MpOrpaMMbl y4eOHOIO MpeAMeTa peain3yeTcsi MporpaMMa BOCIUTaHUS,

HampaBlieHHasl Ha (OPMUPOBAHUE CIAEAYIOLIUX JUUHOCTHBIX pe3ynbTaToB (JIP):

JIP 2 IlposBasionnii akTUBHYIO TPakKIaHCKYIO MO3ULINI0, TEMOHCTPUPYIOIIMH PUBEPKEHHOCTD
MIPUHLUIIAM YECTHOCTH, MOPSTOYHOCTH, OTKPBITOCTH, 3KOHOMMYECKM AKTUBHBIA M YYaCTBYIOIIMN B
CTYIGHYECKOM M TEpPUTOPHUAIILHOM CaMOYIIPAaBIECHHHM, B TOM YHCJIE Ha YCIOBHUAX 10OPOBOJIBYECTBA,
MIPOIYKTUBHO B3aUMOJICHCTBYIOIIUI U YIaCTBYIOIIUH B 1€ATE€ILHOCTH OOIIECTBEHHBIX OpraHU3aIuil.




JIP 4 ITlposBisitolvii U 1EMOHCTPUPYIOLINM YBa)KEHUE K JIIOJIM TPYZAA, OCO3HAIOIIMM LIEHHOCTb
cobctBeHHoro Tpyaa. Crpemsmuiics K (GOpPMHPOBAHHIO B CETEBOM cpeAe JUYHOCTHO U
poecCHOHATEHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIIEAAN.

JIP 16 IlpuoGpereHne 0O0y4aIOMIMMHUCS COIMAIBHO 3HAYMMBIX 3HAHUH O TPaBUIIAX BEIACHUS
9KOJIOTHYECKOTO 00pa3a KM3HU O HOPMaxX M TPAAUIUSAX TPYJOBOU JEATCIBHOCTH YEJIOBEKAa O HOpMax W
TPaJULIUAX MOBEICHUS YeI0BEeKa B MHOIOHAI[MOHAJILHOM, MHOTOKYJIBTYPHOM OOILIECTBE.

JIP 23 Tlony4yenne 00y4aroIMMHCS BO3MOKHOCTH CAMOPACKPBITHS M CaMOpeaTH3aIis JINYHOCTH.

JIP 30 OcymiecTBasomMi MOUCK W  HCIOJIb30BaHWE HWH(OpManuu, HEOOXOIUMON st
3¢ (HEeKTHBHOTO BBITIOTHEHHS PA3IUYHBIX 33/1a4, MTPO()ECCHOHATLHOTO M IMYHOCTHOTO Pa3BUTHSI.
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2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEIMETA

2.1 O0beM y4eOHOro npeaMera u BUbl Y4eOHOH padoThI

Buna yueOHoii padoThl

O0BEéM B yacax

O0Bém 00pa3zoBaTeIbHOM NMPOrpaMMbl Y4eOHOT0 peaMeTa 72
B TOM YHUCIJIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHUCIIE:
JIEKIIUU, YPOKHU 25
caMoCTOsATeNIbHAs paboTa 11
MPAKTUYECKUE 3aHATHUS 22
J1a00paTOPHBIE 3aHIATHS 10
IIpodeccrnonaibHO-0PHMEHTHPOBAHHOE COIEeP:KAHUE
B T.4.:
TEOpEeTHYECKoe 00yueHue 25
MPAKTUYECKHUE 3aHATUS 4
KOHTPOJIbHbIE PadoThI 1
B coomgeemcmeuu ¢ yueOHbiM niaanom no umozam I cemecmpa ammecmayus
nposooumcs 6 hopme KOHMPOJILHOU pabomul.
[IpomexyTouHas arrectauus (B popme muddepeHIpoBaHHOTO 3aUeTa) 2
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2.2 TemaTH4yecKHUii IJIAH U cOJlePKaHUE Y4eOHOT0 MpeMeTa

1

4

HaumenoBanmue pa3aejioB U TEM

Conep:xanue yueOHOro MaTepuasia, NpaKTU4YeCKHe 1 Ja00paTopHble 3aHATHS,
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcs

O0nLeMm
4acoB

dopmupyemble
KOMIIeTeHIM U
(OK),IIK n
JIMYHOCTHbIE
pe3yasTatsl (JIP)

Pa3znen 1. Teopernyeckue 0CHOBbI XMMHUU

8/1

Tema 1.1 CtpoeHue aToMOB.
Ilepuonuueckuii 3aKOH U
MEepUOINYECKast CUCTEMA
XUMHUYECKUX 31eMeHTOB [I. 1.
MenaeneeBa

1.1.1 OcHoOBHBIE IOHATHS U 3aKOHBI HEOPraHu4yeckoi u ooOuieit xumun. [lepuoauueckas
cucrema xumuueckux eMeHToB [I.M. Menneneesa. Ctpoenue aroma

OK 01 OK 02
JIP 16,23,30

Conep:xanue yueOHOro MaTepuaJia

CoBpemeHHas: MoJieNb CTpOoeHUs] aroMa. CHUMBOJIMUECKUHN SI3bIK XUMHUU. XHMHYECKUM SJIEMEHT.
OnexTpoHHas KOoHQUrypanus atoma. Kiaccudukanus XUMAYECKHX 3JIEMEHTOB (s-, p-, d-
3JIEMEHTHI). BasleHTHbIE 271eKTpoHbl. BaneHTHOCTh. DNeKTpoHHAs MPUpPOJa XUMUYECKON CBS3U.
DNEeKTpOOTpULIATEILHOCTh. BUbl XMMHUUECKO CBsI3M (KOBAJEHTHAsl, MOHHAsS, METaJUTMYeCKas,
BOJIOPOJIHAsT) U CIIOCOOBI €€ 00pa30BaHMsI.

[leprommueckast cucrema xumuueckux snemeHToB J[M. MenaeneeBa. PU3MUECKHIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XMMHYECKHUX
3JIEMEHTOB, O0pa3yeMbIX MMM HPOCTBIX M CIOXKHBIX BEIIECTB B COOTBETCTBUU C MOJOKEHHEM
XUMHMUECKOro ieMeHTa B Ilepuoanueckoi cucreme. MHUpOBO33pEHYECKOE M HAYyYHOE 3HAYECHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX DJIEMEHTOB

CamocrosiTeibHasi padota o0y4yarommuxcs Nel

KoHcmekT, moaroroBka cooOmeHnii Ha TeMbl 10 BbIOOpY: HaHoTexHomormsi Kak
IIPUOPUTETHOE HAIIPABIICHUE Pa3BUTHS HAyKu M Mpous3BojcTBa B Pocculickoit denepanuy;
PannoaktuBHOCTE. Vcnonb30BaHME pPaguOaKTHBHBIX M30TOMOB B TEXHUYECKUX LIEJISX.
PenTreHoBckoe u3NydeHHE M €ro HCIIOJb30BaHHE B TEXHUKE W MeauluHe. Pemenue
TEOPETUYECKUX M IKCIEPUMEHTAIBHBIX 3a/1a4 IO BOIMPOCAaM: OCHOBHBIE TMOHSTHUS XHUMHH,
OCHOBHBIC 3aKOHbl XHUMHH. PacueTHble 3aJauyd Ha HaXO0XJIEHHE OTHOCHUTEILHOM
MOJIEKYJISIPHOM MAaCChI, ONpPEAEICHUE MACCOBOM JOJIM XUMUUYECKUX HJIIEMEHTOB B CJIOKHOM
BEILIECTBE.
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1 2 3 4
1.1. 2 Ilpaktuyeckoe 3ansitue Nel Pemienue pacueTHbix 3aaad mo Teme: "OCHOBHBIE OK 01. OK 02
KOJIMYCCTBEHHBIC 3aKOHBI M PACUYETHI 110 YPABHEHHUSAM XUMHUYECKUX peaKiui'” ) HK’ 24
4,
JIP 2,4,16,23,30
1.1.3 IIpakTtnueckoe 3aHaTHe Ne2 PerieHue OSKCIEPUMEHTANbHBIX 3aJad [0 TEME: OK 01, OK 02
Ilepuoanueckas cucrema xumuueckux siementoB .M. MenzaeneeBa. CTpoeHue aTroma 2 IIK 2.4,
JIP 2,4,16,23,30
1.1.4 IIpakTuyeckoe 3anaTue Ne3 PerieHue 3KCIEepUMEHTAIBHBIX 3aJlad MO TeMe: THITbI OK 01, OK 02
XUMUYECKHUX CBsI3ed. THUIBI KPUCTAIITMYECKUX PEIIETOK 2 JIP 2,4,16,23.30
Paznen 2. Xumunueckue peakuuu 102
Tema 2.1 Tuner xumuueckux | 2.1.1 Knaccudukaiys v TUIIBI XUMHYECKUX PEAKIIMH HEOPTAaHMYECKUX COSAUHEHUIN OK 01, OK 02
peakuuii I1IK 2.4,
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia
Knaccudukanus v THUOBI XUMHUYECKMX pPEaKIMA C y4yacTHEM HEOPTaHMYECKHUX BEIECTB.
CocraBieHre ypaBHEHUW peakIuil COeAMHEHMs], Pa3IOKEeHHs, 3aMellleHusi, oOMeHa, B T..
peakilMii rOpeHHsl, OKHCICHHUI-BOCCTAHOBIICHHUS. 2
VpaBHEeHHsI ~ OKHCIIEHUS-BOcCcTaHOBIeHUsA.  CreneHb — okucieHus.  OkucIUTens U
BocCcTaHOBUTENb. (COCTaBIIEHHME W  YpPaBHUBAHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuii METOI0M 3JIEKTPOHHOTO OanaHca. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKINH B
PUPOJIE, MPOU3BOICTBEHHBIX MTPOLIECCAX U )KU3ZHEAEATEIbHOCTH OPraHU3MOB.
CamocrosiTeibHas paGora odyuarommxcs Ne2 1
Ananus u npeobpazoBaHue yueOHOM nH(pOpMaIHH.
2.1.2 IIpakrnueckoe 3aHsTue Ned PemeHrne HKCIEPUMEHTATBHBIX 3a7ad IO TEMeE: OK 01, OK 02
"OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH" 2 T1IK 2.4,
JIP 4,16,23,30
Tema 2.2 DiiekTpoIUTHYECKAS 2.2.1 PacTtBOopeHue Kak PU3NKO-XUMHUYECKUN TIPOIIECC. OK 01 OK 04
JUCCOIUAIIMA M HOHHBII 00MeH T1IK 2.4,
JIP 4,16,23,30
Conep:kanue y4eOHOT0 MaTepuaJa
Teopus AIIEKTPOINTUYECKON aucconnanuu. MIoHbl. DeKTpOInThl, HEANEKTPOINThL. Peakiyu 2

noHHoro oomena. CoctaBiieHHE peaKuHﬁ HOHHOI0 0OMeHa IIYTEM COCTaBJICHUS MX IOJHBIX U
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2

COKpAIICHHBIX MOHHBIX ypaBHEHHUI. KNCI0THO-OCHOBHBIEC peakivu. 3aJaHusl Ha COCTaBJICHUE
MOHHBIX PEaKIUil.

[IpakTUueckoe UCIOJIb30BAaHUE PEAKIIMIA MOHHOTO OOMEHa U THUAPOJIN3a B TEXHOJIOTHUYECKUX
MpoIIeccax JKeIE3HOJOPOKHOTO TpaHcnopTa. [IOHATHS: raTbBaHOCTETHSI, TaJIbBAHOIIJIACTHKA,

HX IIPAKTUYICCKOC 3HAYCHUC B KCIIC3HOAOPOKHOM XO3SICTBE.

CamocrosiTeibHas padora odyuyarommxcs Ne3

Ananu3 u npeoOpazoBanue ydeOHOW mHpopmanuu. [loaroroBka cooOmieHuid Ha TeMy 1O
BeIOOpY: IIpakTHueckoe NpUMEHEHHUE SJIEKTpoJin3a: papUHUPOBAaHHUE, TallbBaHOIIACTHKA,
raJbBaHOCTETHSL.

2.2.2 Jladopatopnoe 3ansiTue (padora) Nel "lcciemoBaHue CBONCTB JJICKTPOJIUTOB.
Omnpenenenne pH cpenst pactBopoB. Teopus 31EKTPOIUTUUECKON JUCCOIHAITIN"

OK 01, OK 04
[IK 2.4,
JIP 4,16,23,30

2.2.3 JlaGopaTopHoe 3anusiTue (padora) Ne2 "Peakiuu nonHoro oomena. I'uiponus coneir"”

OK 01, OK 04
[IK 2.4,
JIP 4,16,23,30

Pa3nea 3. CtpoeHnue u CBOWCTBa HEeO

FraHUYCeCKHUX BCIICCTB

7/2

Tema 3.1 Knaccuduxkarnus,
HOMEHKJIaTypa u CTpOeHue
HCOPTraHNYCCKUX BCUICCTB

3.1.1 OcHoBHBIE KJIacChl CII0KHBIX HEOPraHUUECKUX COECTUHEHHM.

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

Conep:xanue yueOHOro MaTepuaJia

[Tpenmer Heoprannueckoil xumuu. Knaccudukanus HeopraHuueckux BemiecTs. [IpocTeie u
cloXxHble BemecTBa. (OCHOBHBIE KIJIACChl CIIOKHBIX BEIIECTB (OKCHU[BI, TUAPOKCHUIBI,
KHUCIIOTBI, COJIM). B3auMOCBSi3b HEOpraHMYECKUX BEIIECTB. ATrperaTHble COCTOSIHHS
BenlecTBa. Kpucrtamnnmueckre u amop@Hble BEleCTBA. THINBl KPUCTAIIMYECKHX PEIIETOK
(aTomMHasi, MOJIEKyJIsIpHasi, WOHHAs, MeTaJuIMueckas). 3aBUCHUMOCTb (PU3NYECKUX CBOMICTB
BEUIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKH. 3aBHCHUMOCTb XHMHUYECKOW AKTUBHOCTH
BEIIECTB OT BHMJA XUMHUYECKOM CBSA3M M THUIIA KPUCTAJUIMYECKOW peleTku. [IpuyuHbI
MHOTr000pa3usi BeleCTB

CaMmocrosiTe1bHasi padoTa o0yuarommxes Ned
AHanu3 1 mpeodpazoBaHue yadeOHOM HH(POPMAIIHNH.

3.1.2 Ilpaktuyeckoe 3aHaTHe NeS  Pemenue  npakTUKO—OPUEHTHUPOBAHHBIX
9KCHEPUMEHTAJIbHBIX 3aJ1a4 1o TeMe: YucTele BeniecTBa M cMecH. JIucnepcHble CUCTEMBI.

OK 01, OK 02
I1K 2.4,
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JIP 4,16,23,30
Tema 3.2  ®wusuko-xummdeckue | 3.2.1  IIpakTuyeckoe  3anHsatHe Ne6  PemieHue — NMpakTUKO—OPUEHTHPOBAHHBIX OK 01, OK 02
CBOMCTBA HEOPraHMUYECKUX BEIIECTB | AKCIIEPUMEHTAJIbHBIX 334a4 1o TemaM: "Metamsl"; "Hemeramisr" 2 [IK 2.4,
JIP 4,16,23,30
CamocrosiTeibHas padora o0yuarommxcs NeS
Pemienue mnpakTHKO-OPMEHTUPOBAHHBIX 33JaHUN Ha CBOMCTBA, COCTaB, IOJY4E€HUE U
0e30MacHoe UCNOJIb30BaHUE HEMETAIOB B OBITY M NMPAKTUYECKOM NIEATENbHOCTH YEJIOBEKa.
[TonrotoBka coobmeHuit Ha Temy 1o BbIOOpYy: IlpuMeHeHue HeMeTaluloB B
JKEJIE3HOAOPOKHOM X03s1icTBe. [IpaBuiia nepeBo3KM HEMETAIUIOB 110 JKEJIE3HOU JOpOTe.
[ToaroToBka K MTOroBOW KOHTPOJIBHOM paboTe MO KiaccaM HEOPraHWYECKHX COEIMHEHMM: 1
XHUMHYECKHME CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BeUIECTB  (OKCHJIOB,
THJIPOKCUIOB, KUCJIOT, COJEH M J1p.). 3aKOHOMEPHOCTH B H3MEHEHMM CBOMCTB IPOCTHIX
BEIIIECTB, BOJOPOJHBIX COCIUHEHUH, BBICIIMX OKCHAOB M TUAPOKCHIOB. MneHTnduxanms
HEOPraHMYECKUX BEIIECTB C MCIOJB30BAaHUEM MX (DU3UKO-XUMHUYECKUX CBOMCTB,
XapaKTEPHBIX KAYeCTBEHHBIX PEeaKINi
Tema 33 Wnentudukamus | 3.3.1 I'enetnueckas cBA3b HEOPraHUYECKUX COETMHEHUN OK 01, OK 02
HEOPraHNYECKUX COCTMHEHUI Hrorosasi kouTposibHasi padora Nel [IK 2.4,
JIP 4,16,23,30
Hmoz 1 cemecmpa: MaxcumanbHas yueOHast Harpy3ka (BCero) 30
O0s3arenbHas ayauTopHas yueOHast Harpy3ka (Bcero) 25
MpaKTUYCCKUEC 3aHATH 12
nabopaTopHble 3aHATHS (PabOThI) 4
camocTosTelbHas paboTa 5
KOHTpOJIbHast paboTa ]
Pa3nea 4. CtpoeHue u CBOICTBa OPraHNYeCKUX COeIMHEHHU I 28/4
Tema 4.1 Knaccudukanus, | 4.1.1 Ilonarue 06 opraHnyecKux BelIecTBaX, UX MPUMEHEHUE Ha Kene3Hoi aopore. Teopus OK 01, OK 02
CTPOEHHE " HoMmeHkiatypa | A.M. Byrieposa. Knaccuduxanus opraHndeckiux BeIiecTB [IK 2.4,
OpraHMYECKHX BEIIECTB JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia 2

IlosiBieHre M pa3BUTUE OPraHUMYECKOM XMMHM Kak Haykd. IIpeamer opraHudeckod XUMMH.
MecTo M 3HaY€HHE OpPraHUYECKOM XHMHHU B CHUCTEME E€CTECTBEHHBIX HayK. XUMHYECKOE
CTPOCHHE KaK TOPSAJIOK COEJUHEHHS AaTOMOB MOJIEKYJI€ COrJacHO HMX BaJCHTHOCTH.

IIpuMmeHeHre OpraHMYecKMX BEHIECTB Ha JKele3Hod nopore. [lonoxxkeHus Teopuu
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XUMHUYECKOTO CTPOEHHUs opraHudeckux coeauHeHuit A.M. BytnepoBa. YriiepoaHblii CKeleT
OpPraHMYECKON MOJIEKYJIbl 3aBUCUMOCTb CBOMCTB BELLECTB OT XMMHMUYECKOI'O CTPOEHHS MOJIEKYJI.
M3omepust u wm3omepsl. llonsatne o QyHKumoHanbHOW Tpymme. Pamukan.  [Ipunimms
KJIacCU(UKALMU OPraHUYeCKUX COeTUHEHU. MexayHapoaHas HOMEHKJIATypa W HPUHIIUIBI
HOMEHKJIATypbl OPrAHUYECKUX COEIMHEHNH.

CamocrosiTe/ibHasi padoTa o0yuyarouuxcsi Ne6

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW WH(popmanuu. [loaroroBka cooOmICHMA Ha
TeMbl 1o BEIGOpY: JKu3ub u gestenbHocth A. Kekyne. JKusmp ¥ aesTensHocTh .
bepuenunyca. JKusnp u gestensHocts @. Beepa.

Tema 4.2 CpoiicTBa OpPraHUYECKHX
COCIMHEHU I

4.2.1 AnkaHbl: COCTaB, CTPOCHHUE, TOMOJIOTHYCCKUH PSIJIL.

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

Coaep:xanue yueOHOro MaTepuaJia

[TpenenbHBIe YrIIeBOAOPOLI (AKaHBI M HUKIOANKaHbl). (OCOOEHHOCTH KIacCCH(PUKAIUU H
HOMEHKJIATypbl, Hu30Mepusi, (U3NUECKHE CBOWMCTBA, XHWMHUYECKHE CBOWCTBA, CIIOCOOBI
nonyueHusi. [opeHne MeTaHa Kak OJWH M3 OCHOBHBIX HMCTOYHHKOB TEIUia B
IPOMBIIIIEHHOCTH U ObITy. CBONCTBA MPUPOJHBIX YITIEBOJOPOAOB, HAX0XK/IEHUE B MIPUPOE
Y TIPUMEHEHUE aJIKaHOB.

4.2.2 TlpakTnueckoe 3aHsitue Ne7 PelmeHue OHKCIEPUMEHTANBHBIX 3aJad IO TEMe:
"CpaBHUTENbHAS XapaKTEPUCTHUKA METaHA U TaHa"

Conep:xxanue yueOHOro MaTepuaJia

Kunkue yrneBomopoabl (OEH3UHBI, KEPOCHHBI, CONSPOBHIE Macia, Ma3yT) - B KauyecTBE
TOPIOYEro B JIBUraTeNiiX BHYTPEHHETO CrOpaHMs MOJBHUKHOTO COCTaBa KeJE3HOAOPOKHOTO
TpaHcmopTa. TBepable YrieBoAopoasl (mapaduHpl) — KOMIIOHEHTHI JKHUJIKHUX CMas3oK,
WCIIOJIB3YEMBIX JIJIT  CMa3KW TPYIIUXCS Y3J0B TEIJIOBO3HBIX JIBHTATEEH, OCEBBIX
MOJAIIUITHUKOB BaroHOB 3JIEKTPOBO30B, TEIJIOBO30B. ["aJIOreHNpOn3BOAHBIE YTIEBOAOPOIBI -
B KaUECTBE XJIa/Iar€HTa B pepHU>KEPATOPHBIX BarOHAX.

OK 01, OK 02
MK 2.4,
JIP 4,16,23,30

4.2.3 Ankensl, ankaguenbl. CocTaB M 0COOEHHOCTH CTPOEHUS

OK 01, OK 02
MK 2.4,
JIP 4,16,23,30

Conep:xanue yueOHOIro MaTepuasa
Hemnpenenbuple (aJkeHbI, amkuHBl W ankagueHbl). OCOOCHHOCTH KIIaCCU(PUKANNH |
HOMEHKJIATYpBI, HM30MepHs, (HU3MUECKHEe CBOWCTBA, XHMMHUYECKHE CBOWMCTBA, CIIOCOOBI
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nojsyueHus. ['opeHue aleTuiaeHa Kak MCTOYHMK BBICOKOTEMIIEPATypHOTO IUIAMEHHU JUIS

CBapKM U pe3ku MeTaioB. [lpakTuueckoe IPUMEHEHHME aJIKEHOB M aJKaJUEHOB B

JKEJIE3HOAOPOKHOM XO35MCTBE

CamocrosiTeibHas padora odyuyarommxcs Ne7

ITon6op, ananu3 u npeodpazoBaHue yueOHOW HHPOPMALIUH.

4.2.4 Ilpaktudeckoe 3ansitue Ne8 PemeHue »HKCIIEpUMEHTAIBHBIX 3343y [0 TEME:

"Ilonyyenue 3TUIEHA U U3yYEHUE €r0 CBOKUCTB"

Coaep:xanue yueOHOIro MaTepuaJia OK 01, OK 02

[lpuMeHeHHs TMONMMEPOB Ha HOPEANPUATHAX HKEJIE3HOJOPOKHOIO TpaHcIopTa JUis [IK 2.4,

JNIEKTPOU3OJALIMYM, PYKaBOB TOPMO3HOW CHUCTEMBI II0€3/10B, IIPUBOAHBIX PEMHEM, JIP 4,16,23,30

00HUTOBBIX  COCYJOB  aKKyMyJIATOPOB, JeTajell M  3allUTHBIX IOKPHITMH  Ha

JKEJIE3HOJJOPOKHOM TPAHCIIOPTE

4.2.5 TIpakTuyeckoe 3aHsiTHe N9 PerieHue SKCHEpUMEHTANbHBIX 3a/Jad IO TEMe:

"AueTuieH u ero romoiaoru” (AJIKUHbI)

Conep:xanue yueOHOro MaTepuaJia OK 01, OK 02

[TpumeHeHue nmosuMepsl Ha OCHOBE ITPOU3BOIHBIX AJIKMHOB B KAYECTBE M30JISIIUU 3aLIUTHBIX [IK 2.4,

000J104eK KaOeNbHBIX U3AETHI U MPOBOIOB, BHYTPEHHEH OTAEIKN MAaCCaXUPCKUX BarOHOB U JIP 4,16,23,30

BaroHOB 3JIEKTpomnoe3noB. IIprMeHeHue aleTuieHa M €ro romMoJoroB Ha MPEeANpPHUSTHSIX

JKEJIE3HOJOPOKHOTO TPAHCIIOPTA.

4.2.6 Apensl. CocTaB, CTpOCHHE, TOTyUYEHHUE OK 01, OK 02

[IK 2.4,

JIP 4,16,23,30

Copaepxxanue y4eOHOro MaTepuasa

OcobeHHOCTH KJIacCU(pUKAIlMM M HOMEHKJIATYphl, H30MepHs, (U3NUECKue CBOICTBa,

XUMHYECKHE CBOMCTBA, CHOCOObI moiyuyeHus. [IprmMeHeHHe apeHOB M KX TOMOJIOTOB Ha

OPENIPUATHIX ~ JKEJIE3HOJOPOKHOTO  TpaHcmopTa.  TOKCHMYHOCTH  apOMaTH4ECKHX

YIJIEBOAOPOAOB. S TOXMMHKATBHI.

4.2.7 Ilpaktnyeckoe 3aHsaTHe Nel) PemieHue sSKcrepUMEHTANIbHBIX 337ad 1O TeMe:

"CpaBHUTENbHAS XapaKTEPUCTUKA CIIUPTOB" OK 01. OK 02

Conep:xanue yueOHOIro MaTepuasa HK’ 24

OIHOAaTOMHBIE CIHUPTHI — KaK OCHOBA JIAKOKPACOYHBIX MaTEpUAIOB HAXOMSIIMX CBOE P 4.1 6;23:30

IPUMEHEHHUE B HKEJIE3HOJAOPOKHOM XO34MCTBE (Kpacka Ijsi IMOKPBITUS MACCAKUPCKUX U
I'PY30BbIX BaroHOB; MJIAcTU(UKATOPBl, MNPHUMEHSEMbIE B CBETO-, TEPMO-, MOpPO30-,
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BJIarOCTOMKHX ACTAJIAX TIIOABMIKHOI'O COCTaBa H T.II.). HpI/IMeHCHI/Ie OTHUJICHIJIMKOJIA U
[NIMIEepUHa B KayecTBe AaHTHU(PPU30B B paguaTopax CHUCTEM OXJIAXICHHUS IBUTaTesei
BHYTPEHHETO CrOpaHMs; TUAPABIMYECKUX, TOPMO3HBIX M 3aKaJOYHBIX >KMJIKOCTEW B
MOJBMKHOM  COCTaBe  JKEJIE3HOJIOPOXKHOro  TpaHcmopTa. llpakthueckoe  3HadyeHHE
apOMATUYECKUX CHUPTOB M HMX MPOU3BOJHBIX B KEJIE3HOJOPOKHOM XO35UCTBE. Y CIOBHS
MEPEBO3KHU CIHUPTOB IO XKele3HoH aopore. [IpakTnyeckoe 3HaU€HHE MHOTOATOMHBIX CIIUPTOB
B JKEJIE3HOJIOPOKHOM X03sicTBE. [IepeBo3ka apoMaTHYeCcKuX CIIMPTOB MO KEIE3HOM JOpOre,
MapKUPOBKA rPY30B.

4.2.8 Anpaeruasl. KapOoHosblie kucinotel. CocTaB, cTpoeHue, Kiaccuurarus

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

Coaep:xanue yueOHOro MaTepuaJia

OcoOeHHOCTH KJIacCH(HUKAIMA W HOMEHKIJIATYPhl, H30MepHs, (U3NYECKHE CBOICTBA,
XMMHUYECKHE CBOICTBA, CLIOCOOBI MosTyyeHusl. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT,
ux Morouiee jnerctaue. CiioxHble 2QUPbl KaK TPOU3BOJHbIE KAPOOHOBBIX KUCIIOT.

CaMmocrosiTeibHasi paboTa o0yuarommxes Ne8

[ToxGop, ananu3 u mpeoOpazoBanue yueOHOW umHPopMmanuu. [ToaroToBka cooOuIeHH Ha
TeMy 10 BbIOOpPY: MypaBbuHas KUCJIOTa B MPHUPOJE, HAyKe W Mpou3BojacTBe. Mcropus
YKCycCa. HpaKTI/I‘-ICCKOG SHAYCHUC AJIBJACTHIOB W HUX IMPOHU3BOJHBIX B KCJIC3HOAOPOKHOM
xo3siicTBe. IlepeBo3ka  anbAErMIOB 1O  JKEJIE3HOM J0pore, MapKUpPOBKa T'PY30B.
HpaKTI/I‘-IGCKOG 3HAa4YCHUC Kap6OHOBI)IX KHCJIOT W HUX IPOU3BOAHBIX B KCJIC3HOAOPOKHOM
xo3siicTBe. [lepeBo3ka KapOOHOBBIX KHCIIOT IO JKEJIE3HOHM Jopore, MapKUpOBKa IPYy30B.
HpaKTI/I'-IeCKOG S3HAYCHUE )XKUPOB U UX IMMPOU3BOJHEIX B KCJIC3HOAOPOKHOM XO3STHUCTBE.

4.2.9 JlabopaTopHoe 3aHsiTHe (padora) Ne3 "CpoiicTBa allbJIerHI0B U KAPOOHOBBIX KHCIOT"
Conep:xaHue yuedOHOro MaTepuaa

MypaBbUHBI ~ anbAeTH]  Kak  KOMIIOHEHT  OakeIUTOBOTO  Jlaka,  SIBIISIOIIUMCS
AHTUKOPPO3MOHHBIM IMOKPBITUEM JUISI BaroHOB. TEKCTOJUT KaK OCHOBA JJISi W3TOTOBJICHHS
3y04YaThlX KOJEC, BKJIAJbIIIEH TOMIIMIIHUKOB, a TakkKe KaK DIEeKTPOU30JISATOP.
ACOOTEKCTOIUT KaK KOMITOHEHT ISl U3TOTOBJICHUS TPYIIUXCS JIETaIeH TUCKOB CIETUICHUS
TOPMO3HBIX KOJOJOK Ha JKEJIe3HOJOPOKHOM TpaHcmopre. [IpuMeHeHHe arneTroHa B
KEJIE3HOJOPOKHOM XO03siCTBE [I[pUMEHEeHNE aBeNeBOil KUCIOTHI ISl OYMCTKHA METAJUIOB OT
pPKaBUMHBI U HAKWUIIH, B TOM YHCIIE M B KOTJIaX JIOKOMOTHBOB. llepeBo3ka W MapKHpOBKa
QJIBJICTUIOB ¥ KApOOHOBBIX KUCIIOT IO JKEJIE3HOH JOpore

OK 01, OK 02,
OK 04, TIK 2.4,
JIP 4,16,23,30
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4.2.10 IIpakTnuyeckoe 3ansitue Nell Pemenue sKCnepUMEHTaNbHBIX 33Jad IO TEME:
"Cnoxusie 3¢upsbl. XKupsl. [Tlorstue o CMC"

Copaepxxanue yueOHOro MaTepuasa

byrunanerar kKak KOMIIOHEHT HEeHTAaQTaJeBbIX SMallel, HCHOJb3YyEeMBIX [UIl OKpPAcKu
[ACCAKUPCKUX BArOHOB M JIOKOMOTHBOB; 3JIEKTPOU3OJILIMOHHBIX JJAKOB, IPUMEHSIEMBIX IIPU
pPEMOHTE TAroBBIX ABUrateneil. JXupbl kak NpoAyKT NMUTaHUA U XMMHUYECKOE ChIpbe. 3aMeHa
JKUPOB B TEXHUKE HEMUILEBHIM ChIpbeM. MbUIA BBICHIMX >KUPHBIX KMCIOT KaK 3aryCTUTENHU B
IUIACTUYECKUX CMa3Kax, I[PUMEHSAEMBIX B pa3IMYHBIX MEXaHM3Max M CMa3Ku
MNOJLINITHUKOB, 3y0UaThIX KOJIEC, BUHTOBBIX M LEMHBIX NEepeiay, AaPHUPHBIX COEAUHEHUN U
ap. Cunrernueckue morouue cpeacrtsa (CMC): ToCTOMHCTBA U HEAOCTATKH.

OK 01, OK 02
I1IK 2.4,
JIP 4,16,23,30

4.2.11 Amusbl. AHWINH

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

Coaep:xanue yueOHOro MaTepuaJia
OcoOeHHOCTH KJIacCU(PUKAMM W HOMEHKJIATyphl, H30MepHs, (u3nueckue CBOMCTBA,
XMMHUYECKHE CBOMCTBA, CITOCOOBI MOJIyYEHHS.

CamocrosiTeibHas padora odyuyarommxcs Ne9

[TonGop, ananu3z u mpeodpazoBanue yueOHOW mH(popmanuu. [logroroBka cooOrieHuit Ha
teMy mno BbIOOpy: Kuszup u gestenpHocth H.H. 3unHnHA. AHWINHOBBIE KpPAacHUTEIH.
[IpakTudyeckoe 3HaYeHHWE AMHHOB W WX HPOM3BOJHBIX B KEJIE3HOJOPOXKHOM XO3siiCTBeE.
ITepeBo3ka aMHMHOB MO KEJIE3HON JOPOre, MAPKHUPOBKA IPY30B.

4.2.12 Jla6opatopHoe 3ansaTue (padora) Ned "Amwunokucnorel. benku. Pacno3snaBanue
BOJIOKOH"

Conep:xanue yueOHOro MaTepuaJia

Kamnpon — kak KOMIIOHEHT BHYTPEHHEW OTIEIKH MOJIBIKHOTO cocTaBa. [IpuMeHenune kies Ha

OCHOBE TIOJIMaMHUJIa B BATOHOCTPOCHUH JIJIsi CKJIEMBaHUs. MUIIOpa-mopormiacT — Kak OCHOBa
JUIS  TeTUTOM3OJISIIIUN  M30TEPMHUUECKUX, TACCAXUPCKUX U pePprKepaTOPHBIX BaroHOB.
TexHUYEeCKU BOMIOK Kak MPOKJIAJOYHBIM Marepuan B Oykcax NpH PEMOHTE BaroHOB W
JIOKOMOTHBOB. 3HAUYCHHE aMHHOKAIIPOHOBOW W aMHWHOMHAHTOBOW KHCJIOT JJIi OOBEKTOB
KEJIE3HOJOPOKHOTO TpaHcmopTa. buocuHTe3 OenkoB. XWMHYECKHE BOJIOKHA W HX
MIPUMEHEHHUE Ha KEJIE3HOJIOPOKHOM TPaHCIIOPTE.

OK 01, OK 02,
OK 04, IIK 2.4,
JIP 4,16,23,30

Tema

4.3

Wnentuduxanus

4.3.1 J1aGopaTopHoe 3ausitue (padora) NeS "CpoiicTBa yriieBos10B"

OK 01, OK 02,
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OpPraHUYECKUX BEILECTB, ux | Cogepxanue y4eOHOIro MaTepuasa OK 04, IIK 2.4,
3HaYCHHE W NIPUMEHEHHUE B ObITOBOM | [IprMeHeHne mpecCOBaHHOM NPEBECUHBI JJIS BKJIAABIIIEH MOAIIUITHUKOB, BTYJIOK, OTIOPHBIX JIP 4,16,23,30
U TIPOU3BOJICTBEHHOM JESTENBbHOCTH | IJIUT, W3TOTOBJIEHHS ILECTEPEH IOABMKHOIO COCTaBa IKEJIE3HOJOPOKHOIO TpPAHCIIOPTA.
4eJI0BEKa VYTrieBosbl ¥ UX poJIb B )KMBOW ITpupoae. Pa3BuTue caxapHoW IPOMBIIIIIEHHOCTH B Poccun.
4.3.2 Pomp xuMuum B OOECIEYCHHH HKOJIOTUYECKOH, HSHEPreTHYeCKOd U MHIIEBOK OK 01, OK 02
0€e301macHOCTH IIK 2.4,
JIP 4,16,23,30
Coaep:xanue yueOHOTro MaTepHaJia 2
Ponbp opranuueckoil XuMMHMM B pEIIEHUU MPOOJIEM 3HEPreTUYECKOr Oe30MacHOCTH, B
pPa3BUTUHM MEIUIMHBI, CO3/laHUM HOBBIX MAaTE€pUAIOB, HOBBIX MCTOYHHUKOB 3SHEPruu
(ampTEepHATUBHBIE MCTOYHUKHM 3Hepruu). ONacHOCTb BO3JEHUCTBUS HAa >KUBBIE OPraHU3MBbI
OpPraHMYeCKHUX BEIIECTB OTIENBHBIX KJIAcCOB  (YIJII€BOAOPOABI, CHHPTH, (HEHOJIHI,
XJIOPOPraHUYECKHE MPOU3BOJHBIE, aJbACTUABI U Jp.), CMBICI IOKa3aTels MpPeaesIbHO
JOITYCTUMON KOHLEHTpaluu. YeaoBeK B MUPE BEIIECTB U MaTEpHUaIoB. XUMHUs U 340POBbE
4eJI0BEKA
Pa3nes 5. Kunernueckne 1 TepMOXMMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX PeaKIui 2/0
Tema 5.1 Ckopocts xumuueckux | S.1.1 IlpakTnueckoe 3ansitue Nel2 PemeHue 53KCnepUMEHTAIbHBIX 3a/lad IO TEME: 2
peakuuii. Xumuueckoe paBHoBecue | "CKOpOCTh XMMHUYECKHUX peaklMi. XMMHUYECKOe paBHOBecue" OK 01, OK 02
Conep:xxanue yueOHOro MaTepuaJia [IK 2.4,
BydepHbie pacTBOpHI B TEXHOJIOTHUECKUX Mpolieccax (MpH MEKTPOXUMUUYECKOM HaHECEHUU JIP 4,16,23,30
3aIIUTHBIX MOKPBITUM, B IPOU3BOACTBE KPACUTENIEH )
Paznen 6. PacTtBopsl 2/0
Tema 6.1 Ilonsitue o pacTBopax 6.1.1 TIIpakruuyeckoe 3ansitue Nel3 PemeHwe SKCIEpUMEHTATBHBIX 3a7ad 10 TEME: 2
"PacTBOpBI, HCHIOIB3yEeMbIE B OBITOBOM 1 MPOU3BOJICTBEHHOM AEATEILHOCTH YenoBeka" OK 01. OK 02
Coaep:xxanue yueOHOro MaTepuaJia HK’Z 4
IlepeBo3ka pasiaMYHBIX KUAKOCTEW IO JKEJIE3HOM popore. PacTBopbl, HMCIOJIB3yeMbIE B TP 4.16 23’ 30
OBITOBOW, MPOW3BOJICTBEHHOW JIEATENBHOCTH YeJoBeKa. PacTBOphl, MpUMEHsEMble B T
JKEJIIE3HOAOPOKHOM XO35HUCTBE
Pasznen 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKA 4/2
Tema 7.1 Xumus B ObiTty wu | 7.1.1 HoBeliue 1OCTHIKEHUS] XUMUUECKOW HAYKH U XUMHUYECKON TEXHOJOTHH OK 01, OK 02,
MPOU3BOACTBEHHON  JEATEIbHOCTH OK 07,1IK 2.4,
YyeJIOBEKa JIP 4,16,23,30
Coaep:xaHue y4eOHOI0 MaTepuaJia 2
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2 3 4
Hoseiimme nOCTMXEHMS XUMMYECKOW HAyKM M XMMHYECKOM TEeXHOJOruu. Pomp Xumuu B
o0ecreyeHNn HKOJIOTMYECKON, HHEPreTHYeCKOW ¥ MHIIEBOM Oe30MacHOCTH, pPa3BUTHU
mequuuHbl. [lomck u aHanmu3 uWHGOPMALMM O MPUMEHEHHMH XHMHYECKHX BEUIECTB U
TEXHOJIOTUH C ydeToM Oymymiel mpodeccCHoHATbHOM AEATENBHOCTH 10 TeMaM: BaKHEHIHe
CTPOMTEIIbHBIE MaTepualibl, KOHCTPYKLUHOHHbIE MAaTepualbl, KpackKh, CTEKJIO, KEepaMHKa,
MaTepuanbl JUIsl IEKTPOHUKH, IPUMEHSEMBIE B JKEJIE3HOJOPOKHOM XO3sCTBE (Hay4dHas U
y4eOHO-Hay4IHas IUTEPaTypa, CPEJCTBA MACCOBOM MH(popMaIuu, cetb HTEpHET)
CamocrosiTeibHas padoTa odyuyarommxcsi Nel( 2
CocraBnenue ypaBHEHUN XUMHUUYECKUX PEAKLUIA C yYaCTHEM IPOCTHIX U CJIOKHBIX OPraHUYECKUX
BEILIECTB: MPEACIBHBIX M HENpEIEibHbIX YIJIEBOAOPOJIOB, apOMAaTHUYECKUX YIJIEBOIOPOJIOB,
KUCJIOPOJICOAEPKAIIUX U UX MPOMXBOIHBIX.
7.1.2 IlpomexyTouHas arrecraims o qucuumiimtge. /luddepenurpoBaHbiii 3a4eT 2 OK 01, OK 02,
OK 07,11IK 2.4,
JIP 4,16,23,30
Hmoz II cemecmpa: MakcumanbHas yueOHasi Harpy3ka (BCero) 42
Obs3arenbHas ayauTOpHas yueOHast Harpy3ka (Bcero) 36
MPAKTUYECKUE 3aHATHS 14
nabopaTopHble 3aHATHS (PabOThI) 6
camocTosTelbHas paboTa 6
TG depeHIIMPOBAHHBIN 3a4eT >
Hroro: MakcumanpHas yueOHast Harpy3ka (Bcero) 72
OO6s3arenbHast ayquTopHas yaeOHast Harpy3ka (Bcero) 61
MIpaKTUICCKUEC 3aHATUSA 26
naboparopHble 3aHATUS (PabOTHI) 10
camocCTosTeNbHas paboTa 11
KOHTpOJIbHAsI paboTa 1
Hmozcosas ammecmayus 6 popme nuddepeHnrpoBaHHOrO 3a4era 7
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O ITIPE/IMETA
3.1 TpeOoBaHNs K MUHUMAJIbHOMY MAaTEePHAJBHO-TEXHHYECKOMY 00ecIeYeHH 0

Y4eOHbIl mpenMeT peanusyercs B yaeOHOM kabunete: JlabopaTopusi XUMuUH U OUOJIOTHH
Obopydosanue yuebHo2o kaburnema:

1. TTocamounbie MeCTa MO KOJUYECTBY OO0 yUaOIUXCS.
2. PaGouee mecTo mperogaBaTes.

3. MeToauyeckue MaTeprabl 10 AUCITUTIIMHE

3.2. UnpopMannoHHoOe odecniedeHne peaju3auuu MporpaMmbl

Ilepeuenb pekoMeHIyeMbIX Y4YeOHBIX W3IAHHUI, JTOMOJHUTEIbHOW JUTEPATYPHI
HNuTtepHeT-pecypcoB, 6a3bl JaHHBIX 0M0/1H0TEYHOTO (POHAA:

3.2.1.0CHOBHBIC HCTOYHUKH:
1. Kapnenko, JI. FO. Oprannyeckas xumus: yuebnuk mias CIIO / JI. FO. Kapnenko, C. B.
BacunnseBa. — Cankr-IlerepOypr: Jlans, 2024. — 192 c¢. — ISBN 978-5-507-51779-4. —
Texcr:  snektponHblii /  JlaHb:  2;MeKTpoHHO-OMOnMoreuHnas  cucrema. —  URL:
https://e.Janbook.com/book/430136 - Pexxum goctymna: yist aBTOpU3. OIb30BaTENEH.

3.2.2. /10110JTHUTEIbHbI€ HCTOYHUKM
1. I'ycera, E.B. Xumus mis CIIO.: yue6.-meton. mocodbue / M.P. 3uranmmuna, [{.1. Kynukosa,

Kazan. Hau. uccnen. texuon. yu-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.Janbook.com/book/196096

- Pexxum noctyna: asst aBTOpH3. IOIb30BaTeNleH.

2. YepnukoBa H.IO. Xumus B nocTynmHOM u3I0XKeHUU: ydeOHoe mocobue ans cno / H.IO.
YepHukosa.- 2-e u3f., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: osnekrtponHslt // Jlawb: 5snekTpoHO-OMOMMoTeyHas cuctema. - URL:

https://e.lanbook.com/book/195532 - Pexum goctyna: AJjist aBTOPHU3. MOJIb30BaTENCH.

3.2.3 UnTepHeT — pecypchbl:
1. HayuHo-momyssipHbIA MPOEKT «IJIEMEHTHI O0IbIION HayKHu « ((pU3UKA, XUMHUS, MaTEeMaTHKa,
acTpOHOMHS, HayKa O >KHU3HH, Hayka o 3emie). HoBocTu Hayku, KHUTH, HAyYHO-TIOMYISPHBIC

CTaThbH, JICKIMH, SHIUKIONeaun. https://postnauka.ru/themes/chemistry - JeKIuM MO XUMHUHM Ha

caiite [loctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexum noctymna: cBOOOTHBII.

2. CallT Hay4HO-TIOMYJISIPHOTO XypHaja «XWUMHS W XKA3HBY». https://gotourl.ru/4785 Pexum
JOCTyTa: CBOOOTHBIMH.

3. CaliT 0 XMMMHU: KIJIAaCCHYECKHE Y4YEeOHHKH, CIPABOYHMUKH, SHIMKIONEIUH, IOHCK
OpPraHMYECKUX W  HEOPraHWYEeCKHUX  PEaKkUHWWd, COCTAaBICEHWE YPaBHEHHHM  pPEaKLU.

https://www.xumuk.ru/ Pexxum noctyna: cBOOOIHBIMH.
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4 KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHUS YYEBHOI'O IPEAMETA
KoHTponms W OIEHKa pe3ynbTaTOB OCBOCHHS O0IIE00pa30BaTELHOTO MpEIMETa

pacKpbIBalOTCA Yepe3 AUCHUILTHHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHUE OOIINX

KOMIIETCHIIMH 110 pa3Jie]iaM U TeMaM COJIep)KaHus yueOHOTro MaTepuaia.
[TpomesxyTounas arrecrauus B popme 1udhepeHIMPOBAHHOTO 3a4eTa.

Oo6mue komnerenun (OK), Pazngen/Tema THI OIEHOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MeponpHusATHI
OK.01 P1: Tema 1.1 - YCTHBIN 0mpoc;
P2: Tema 2.1, Tema 2.2 - 3amaud Ha COCTaBJIEHHE
K 2.4 P3: Tema 3.1 XUMHYECKUX POPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3amanusa Ha HCIOJIb30BaHUSA
JP 2,4, 16, 23, 30 4.3 XAMHUYECKOM CHUMBOJIUKUA U
P5: Tema 5.1 Ha3sBaHUU COEOUHEHUU IIO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKTYHapOAHOT O COI03a
TEOPETUYECKON M IIPUKIIATHON
XUMHH u TPUBHAIILHBIX
Ha3BaHUW IS COCTaBIICHUS
XUMHYECKUX POPMYIT;
- 3acnymuBaHuEe COOOIICHHIA
M OIICHKA UX IIOJITOTOBKH;
- PesynbraT  BBINOJHEHUS
BHEAYJUTOPHBIX
CaMOCTOSATEIILHBIX padoT;
- Pesynprar  BBINOTHEHUS
MPaKTUYECKON pabOTHI;
-IIpakTUKO-OpUEHTUPOBAHHEIE
3aaHus,
- Iloxbop, aHAIM3 |
nmpeoOpa3oBaHue yueOHOU
nH(popManun
OK.02 P1: Tema 1.1 - YcTHBIN ompoc
P2: Tema 2.1 - 3acnymmBaHuE COOOIICHHIA
IIK 2.4 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA MX IOATOTOBKH;
3.3 - 3agaHusa Ha HCIIOJIb30BAHUS
JIP 2, 4, 16, 23, 30 P4: Tema 4.1, Tema 4.2, Tema | XMUMUYECKOM CHUMBOJIUKH U
4.3 Ha3BaHMI COCIUHEHHU IO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEXyHapOIHOTO coro3a
P7: Tema 7.1 TEOPETUYECKOU U IIPUKIIATHOU
XUMHAH u TPUBHATBHBIX

Ha3BaHUU [JJI1 COCTaBJICHUS
XUMUYECKUX (HOPMYIT;

- Pesynprar  BBINOTHEHUS
BHEAYJTUTOPHBIX
CaMOCTOSITENTLHBIX PabOT

- Pesynprar  BBIOTHEHUS
MPAKTUIECKON pabOTHI;
-IIpakTKO-OpUEeHTUPOBAHHBIE
3a/1aHMUS;

- Iloxbop, aHAIN3 |
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npeoOpazoBaHue yueOHOU
nHpopmaun

OK.04
IIK 2.4

JIP 2, 4, 16, 23, 30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN 0npoc

- 3aciymmBaHue COOOIIECHUI
Y OIIEHKA UX MOJITOTOBKU;

- 3aJaHus Ha MCHOJIb30BaHUS
XMMHYECKOM CHMBOJMKH U
Ha3sBaHUU COEOUHEHHU IIO
HOMEHKJIAType
MEXIyHApOIHOTO coro3a
TEOPETUYECKON U IIPUKIIATHOU
XUMUU U TPUBHAIBHBIX
Ha3BaHUU JJI COCTaBJICHUS
XUMHUYECKUX POpMYIT;

- Pesynprar  BBINOTHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

- Pesynprar  BBINOIHEHUS
MIPAKTUYECKON pabOThI;

- Pe3ynprar  BBINOJIHEHUSA
nabopaTopHOH paboTHI;
-IIpakTuKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- ITon6op, a”HaJIu3 u
npeoOpa3oBaHue yaeOHOU
nHpopmauu

OK.07
IIK 2.4

JIP 4, 16, 23, 30

P7: Tema 7.1

-IIpakTUKO-OpHEHTUPOBAHHBIE
3a/laHus;

- Iloxbop, aHAIM3 |
npeoOpa3oBaHue yueOHOU
nH(popMaluu;
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S IMMTEPEYEHD UCITIOJIB3YEMbBIX METOJA0B OB YYEHU

5.1 TlaccuBHBIE: OIpPOC, PENPOIYKTHUBHBIE YHOPAXKHEHUS IO 3aKPEIUICHUI0 M OTpaboTKe
M3Y4YEHHOI'0 MaTepuaa
5.2 AKTHBHBIE W WHTEPAKTHUBHBIC: HBPUCTHUYECKHE Oecelpl, IUCKYCCUHU, KPYIJBIA CTOIM,

MMpE3CHTal s, BUKTOPHHA, KBECT.
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