[loKyMeHT NoANMUcaH NpoCToi 3NeKTPOHHOM NOAMUCHI0
WUHdopmaumsa o Bnagensue:

(®KWO: MaHaeHkos Cepreit Anekceesuy

[omkHocTb: [upexTop

[ata nognucanus: 06.07.2026 09:26:00

YHMKaNbHbIA NPOrpaMMHbIiAl KNHOY:
b98c63f50c040389aac165e2b73c0c737775c9e9

PABOYAS NIPOT'PAMMA YUEBHOI'O IIPEAMETA
OVYIIL.12 Xumusa

JUISl CIIEeIMAJILHOCTH

23.02.08 CTpoUTENbCTBO KEJIE3HBIX I0POT, yTh U IMTyTEBOE XO3AUCTBO

bazosas noocomoska

cpeodne2o npogeccuonanbHoeo 0opazosanus



COJAEP)KAHUE
1. MACHOPT PABOYEM ITPOT'PAMMBI YYEBHOT' OITPEIMETA
2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITIPEJIMETA

3. YCJOBUSA PEAJIM3ALOUU ITPOI'PAMMBI YYEBHOI'O TIPEIMETA

4. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
HHPEAMETA

S.NEPEYEHb UCITIOJIB3YEMbBIX METOJAOB OBYUEHMUSA

11

22

23

25



1 IACIIOPT PABOYEM MPOT'PAMMbBI YYEBHOI'O TIPEIMETA
OVIL.12XUMUA

1.1 O6aacTe npuMeHeHHus1 pado4yeil MPOrpaMMbl
PaGouwast mporpamma y4eOHOTO TIpeaMeTa sSBISETCS YacThi0 MPOTPaMMBI CPEAHETO (ITOJIHOTO)

obmero obpazoBanus 1o crenuanbHOCcTH CIIO 23.02.08 CTpOouTENhCTBO KENE3HBIX JOPOT, MyTh U
IIyTEBOE XO3MCTBO.

[Tpu peanuzanuu padoueil mporpaMMbl MOTYT HCHOJIb30BaThCS pa3uyHbIe 00pa3oBaTeIbHbIC
TEXHOJIOTUH, B TOM YHCJIE AUCTAaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH, DJIEKTPOHHOE 00YUYEHHE.

Pabouas mporpamma y4yeOHOro mpeaMera MOKET OBbITh HCIIOJIb30BaHa B MPO(eCCHOHATBHOM
MOJIrOTOBKE, MEPENOrOTOBKE U MOBBIIICHUN KBaTUpHUKaMK pabounx mo npodeccusam: 14668 Monrep
nyty; 18401 Curnanucr.

1.2 Mecto yuyeoHnoro npeamera B crpykrype OIIOII-IIIICC3:

OO11e00pa3oBaTeNbHbI MpeAMET «XUMHUs» U3ydaeTcss Ha 0a30BOM YPOBHE B 0011e00pa30BaTElbHOM
IIMKJIe Y4eOHOTO TUTaHa OCHOBHOM MPO(eCCHOHAIBPHON 00pa30BaTeIbHON MPOrpaMMBbl YKPYITHEHHBIX TPYIIIT
crieraibHoCcTel / podeccuii: 23.02.08 CTpoUTenbCTBO KENE3HBIX JOPOT, MyTh U MyTEBOE XO3SHUCTBO.

TpynoemkocTh npeaMera «Xumus» Ha 0a30BOM YpOBHE COCTaBisfeT 72 yaca, U3 KOTOpbIX 64 yaca —
0a30BbIil MOAYNb (6 pa3menoB) M 8 yacoB — MPUKIATHOM Momynb (1 pasmen), BKIIOYAIOLIUI MPaKTUKO-
OPHEHTHUPOBAHHOE CO/IepPIKaHNe KOHKPETHOM MPO(GECCHU WIIN CTIEHUAIBHOCTH.

[TpuknanHoi MOmysb BKIIOYaeT ofuH paszaen. Paznen 7 «Xumus B ObITY M MPOU3BOJACTBEHHOM
JESITeTbHOCTH YEJIOBEKa» Pean3yeTcsl JUIsl YKPYITHEHHBIX TPYII crieruaibHocTel / mpodeccuii: 23.02.08
CTpouTenbCTBO JKEJIE3HBIX JIOPOT, IMyTh U TYTEBOE XO3SICTBO Ha MarepHaie, CBS3aHHOTO C
SKOJIOTMYECKON O€30MacHOCTBIO U OLIEHKOM IMOCIIE/ICTBUI ObITOBOM M MPOW3BOACTBEHHON JESATEILHOCTH, 110
oTpacisiM Oyay1ieit NpoecCHOHATLHON AESTENHHOCTH 00yYarOIIUXCSL.

1.3 Il.nanupyemble pe3yJIbTAThI OCBOCHHS Y4eOHOro mpeamera:
1.3.11enb yueOHoro npeamera:

@®opMUpOBaHHE Yy CTYJCHTOB MPECTABICHUSI O XMMHYECKOH COCTaBISIIOIICH eCTeCTBEHHOHAYYHOU
KapTUHbI MHpA KaK OCHOBBI IIPUHATHUA pGHIeHI/Iﬁ B JKU3HCHHBIX H IIPOM3BOJACTBCHHLIX CHUTYyalUAX,
OTBETCTBEHHOT'0 TIOBEJICHHS B IPHUPOIHOM Cpeie.

3agaun npeMera:

1) cdopmupoBaTh MIOHUMaHKUE 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMUYECKUX TPOIECCOB U SBICHUIN
B OKpYXKalOILIEH cpelie, UEIOCTHOM HAyYyHOM KapTUHBI MHpa, B3aUMOCBSI3M M B3aMMO3aBHCHMOCTH
€CTECTBEHHBIX HAYyK;

2) pa3BUTb YMEHUs COCTABIATH (POPMYJIbI HEOPTAHUIECKUX W OPraHMYECKUX BEIIECTB, YpPaBHEHUS
XUMHYECKHUX PEaKIHi, OOBSICHATD UX CMBICIT, HHTEPIPETUPOBATH PE3YIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmMHupoBaTH  HABBIKM TPOBEACHUS TMPOCTEHINNX XUMHUYECKUX OKCIEPUMEHTATLHBIX
UCCIIEIOBaHUN C cOOMIOEHHEM MpaBWiI 0OE30MacHOr0 oOpallleHHs C BElECTBaMU M J1a0OpaTOpHBIM
000pyIOBaHHEM;

4) pa3BUTH YMEHHMS WCHOIb30BaTh HHGPOPMALMIO XHMHUYECKOTO XapaKTepa U3 pa3iHyHbIX
UCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3MPOBATH MOCHEICTBUSI CBOEH MAEATEIBHOCTH W XUMHYECKUX
MPUPOHBIX, OBITOBBIX U IIPOU3BOJICTBEHHBIX IIPOLIECCOB;

6) cdopmHpoBaTh MOHMMAHUE 3HAYMMOCTH JTOCTHKEHUNH XUMHUYECKOW HAyKU W TEXHOJOTWH JUis
Pa3BUTHS COIUATBLHOM 1 TIPOU3BOICTBEHHOM cep.



1.3.2 B pe3ynbraTe 0OCBOSHHS Y4eOHOTO IpeaMeTa 00yUYarOIHIiCs TOKEH

yMeThb:

- Ha3bIBaTh U3YYCHHBIC BEIIECTBA MO "TPUBUATHHON" MM MEKTyHAPOIHON HOMEHKIIATYPE;

- OMNpPEACIATh. BAJICHTHOCTh M CTEIICHb OKHCIICHUS XUMHYECKUX 3JIEMEHTOB, THIT XUMHYCCKOM
CBSI3H B COCIMHEHUSX, 3apsii HOHA, XapaKTep CPe/bl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCTUHECHHIA,
OKHUCJIUTETh W BOCCTAHOBWTEb, IMPHHAUICKHOCTh BEMICCTB K PA3IMIHBIM KJIaccaM OPTaHWYSCKUX
COCJIMHEHM;

- XapaKTepU30BaTh: FIEMEHTHI MAJIbIX MEPHOJIOB 10 UX IMOJIOXKECHHIO B [leproamueckoit cucreme
.M. MenneneeBa; oOmMe XWMHUYECKHE CBOWCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KIIACCOB
HEOPTaHWYECKUX M OPraHWYECKHX COCAMHCHHIA, CTPOCHUE M XHMHUYECKHE CBOWCTBA W3YYCHHBIX
OpPTaHUYECKUX COSAMHEHU;

- OOBSICHITH: 3aBUCHMOCTHh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHMSI; IPUPOTY XUMHUICCKOM
CBs3M (MOHHOM, KOBAJICHTHOW, METANIMYECKON), 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW pPEaKIuu Hu
MTOJIOKCHUS XUMHYECKOTO PABHOBECHS OT Pa3IMYHbIX (DaKTOPOB;

- BBIMOJIHATh XMUMHUYECKHUN SKCIIEPUMEHT IO PACIO3HABAHUIO BAXKHEHIIMX HEOPTaHUYECKUX H
OpPTaHHYECKUX BEIIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MOUCK XUMUYECKOW MH(POPMAIIUH C UCIIOIb30BAHUEM PA3ITUYHBIX
WCTOYHUKOB (HAYYHO-TIONMYJIAPHBIX H3JaHWN, KOMITBIOTEPHBIX 0a3 IaHHBIX, pecypcoB HHTepHeTa);
HCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU M7l 00pabOTKH U Mepeqayd XUMHUECKON nHpopMaIiu u ee
MIPEJICTABJICHHS B PA3IMIHBIX (pOpMax; UCIOJIB30BaTh IPHOOPETEHHBIC 3HAHUS U YMCHHS B MPAKTUICCKOM
JESTENIbHOCTH W TIOBCETHEBHOW KU3HU MJS: - OOBSCHEHUS XUMHUYECKUX SIBJICHHM, MPOUCXOMISIINUX B
npupojae, OBITY W Ha MPOW3BOJICTBE, - ONPEICIICHUS BO3MOXXHOCTH TPOTEKAHUS XUMHUYICCKUX
MPEeBPALIECHUI B PA3TUYHBIX YCIOBUSX U OIIEHKH UX MOCIIEICTBUN;

- 9KOJIOTHYECKH IPaMOTHOTO TIOBEJICHUS B OKPYXKAIOIICH cpeJie;

- OLIGHKH BJIMSIHUS XMMHUYECKOTO 3arps3HEHHsI OKpY)Karolled Cpeibl HAa OpraHu3M 4YellOBeKa W
JPYTHE KUBBIC OPTaHU3MBI,

- Oe3omacHOro oOpamieHWsi C TOPIOYMMHU U TOKCHUHBIMH BEIIECTBAMH, J1aOOpaTOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBIICHUS PACTBOPOB 33JJaHHOW KOHIIEHTPAILIMU B OBITY U Ha MPOU3BOJICTBE;

- KPUTHYECKOW OIEHKU JIOCTOBEPHOCTH XUMHUYECKOW WH(POpPMAIUH, MOCTYMIAIOMICH W3 pPa3HBIX
HCTOYHUKOB;

- TIOHMMaTh B3aUMOCBS3b  Y4Y€OHOW JHUCHUIUIMHBI C  OCOOCHHOCTSAMH  NPOQecCHH
npodeccroHaNbHOM IEeATENBHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO0 JAHHON Y4eOHOM NHUCIUTUIHHE.

3HATh:

- BaXHEHIIWE XMMUYECKHE IIOHSTHUS: BEUIECTBO, XWMHUYECKUH DIIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEIIbHBIC aTOMHAasi W MOJICKYJISIPHAs MacChl, WMOH, aJUIOTPOTHS, W30TOIBI, XUMHYECKasl CBS3b,
AJIEKTPOOTPHIIATEIEHOCT, BAJICHTHOCTD, CTETICHb OKUCIICHHSI, MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00beM,
BEIIECTBA MOJICKYJISIPHOTO W HEMOJICKYJISIPHOTO CTPOCHHUS, PACTBOPHI, SJEKTPOIUT U HEIICKTPOIIUT,
ANIEKTPOJIMTUYECKAS TUCCOIMAIINS, OKHCIUTEIh M BOCCTAHOBUTEIb, OKHCJICHHE W BOCCTAHOBIICHHE,
TEIUIOBOM 3(PQeKT peakmuu, CKOPOCTh XUMHUYCCKOW pPEaKIUU, KaTallu3, XHUMHUYECKOE pPaBHOBECHE,
YIIIEPOHBIN CKeleT, (QyHKIIMOHAIbHASI TPYTINa, H30MEPHs, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBI XUMHUU: COXPAHEHUS MACCHI BEIIECTB, IIOCTOSTHCTBA COCTaBa, MEPHOINICCKHIA
3aKOH;

- OCHOBHBIC TECOPUU XMMHH: XUMHUYCCKOU CBSI3U, DJICKTPOJUTHUCCKON TUCCOIMAIIUN, CTPOCHHUS
OpPraHUYECKUX COCTUHCHUN;

- BOKHCHIIIME BEIIECTBA U MAaTEPHAIIBI: OCHOBHBIE METAJUIbI U CIUIABHI; CEpHAsl, COJISTHAS, a30THAS
U YKCYCHasi KUCJIOTBI; IIEJI0OYHM, aMMHAK, MUHEpaJIbHbIC YI0OPCHHUS, METaH, dTHIICH, alleTHIICH, OCH30II,
ATaHOJ, JKUPBI, MbLJIa, TJIFOK03a, caxapo3a, KpaxMall, KIeT4yaTKa, OCJIKH, HICKYCCTBEHHBIC H CHHTETHYCCKHE
BOJIOKHA, Kay4yKH, TUIACTMACCHI.



1.3.3 IInanupyemsbie pe3ynbTaThl OCBOCHHUSI yUEOHOTO MpeaMeTa:

Ocoboe 3HaueHHE YUeOHBIN IPeAMET UMeeT npu hopmupoBaHuu U pa3Butun OK.

O6mue IlianupyemMblie pe3yJabTaThbl 00y4eHUs
KOMIIETEHIIMH O06mue JucuunjanHapHble
0K 01. B yacT TPY10BOI0 BOCIIMTAHUS: - BJIAJIETh CHUCTEMOI1
BriOupats crocoOwr | - FOTOBHOCTh K TpyAy, OCO3HAHMWE | XUMUYECKUX 3HaHWM, KOTopas
penieHus 3a/a4 | LIEGHHOCTH MacTepCTBa, TPyAOI00HE; BKJIIOYAET: OCHOBOINOJIArarouue
npodecCHOHAIBHOM - TOTOBHOCTh K aKTHBHOW JEATEIBHOCTH | OHATUS (XMMHUYECKUN DSJIEMEHT,
NEeSATeTbHOCTH TEXHOJOTHYECKON u COIIMAIPHOM | aTOM, 3JICKTPOHHas  000JI0YKa
HPUMEHUTETBHO K | HampaBJICHHOCTH, CIIOCOOHOCTH | aToMa, S-, P-, d-3JEKTpOHHBIC
Pa3TUYHBIM WHUIUUPOBATD, MJIAHUPOBATH U | opOuTanu aTOMOB, VIOH,
KOHTEKCTAM. CaMOCTOSITEJIBHO BBITIOJIHATh TaKyl | MOJIEKyJa, BaJICHTHOCTD,
NEeSATEIbHOCTD; 3IEKTPOOTPULATENILHOCTbD,
- UHTEpeC K pa3nuyHbiM  cdepam | CTereHb OKUCICHHUS, XUMUUECKast
npodeccuoHaNbHOM CBSI3b, MOJIb, MOJISIPHAsl Macca,
JEeATEIIbHOCTH, MOJISIPHBII  00BEM, YIJIEPOIHBIN

OnjajgeHne yHHBEPCAIBHBIMHM Y4eOHBIMU
MO3HABaTeJbHbIMH AeiiCTBUSIMU:

a) 0azoBbIe JIOTHYECKHUE NeiiCTBHSA:

- CcaMOCTOSTEIbHO  (OPMYIHPOBATH U
aKTyaJlu3UpoBaTh MpoOJeMy, paccMaTpUBaTh
€e BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHbIM MPHU3HAK WM
OCHOBaHMS Ul CPaBHEHUs, KIAcCU(UKALUU U
000011IeHNS;

- OMNpEAENATH LIENH SSTeIbHOCTH,  33/1aBaTh
HapaMeTpbl ¥ KPUTEPUH UX JTIOCTHUIKEHMUS;

- BBUIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS
B pacCMaTpUBAEMBbIX SIBJIICHUSX;

- BHOCUTb  KOPPEKTHBBI B  JEATEILHOCTS,
OLICHMBATh COOTBETCTBHME PE3YJIBTATOB LEISIM,
OLICHUBATh PUCKU ITOCIIEICTBUI EATEIbHOCTH;
- pa3BUBaTh KpPEaTMBHOE MBIIUICHUE IIpH
PELICHNH )KU3HEHHBIX MTPOo0JIeM

0) 0azoBble HCCJIEI0OBATEILCKHE HeHCTBUA:

- BIIAJETH HaBBIKAMH yueOHO-
HCCJIIEIOBATEIHLCKOM " IIPOEKTHOU
JIeATEIIbHOCTH, HaBBIKAMH pasperieHust
pooeM;

- BBIABISTH NPUYMHHO-CIIC/ICTBEHHBIE CBS3U U
aKTyalIn3UpOBaTh 3aJlady, BBUIBUTATh THUIIOTE3Y
€e  pelleHUs, HaXOIUTh apryMEHThl Ui
JI0Ka3aTeNIbCTBA CBOUX YTBEPKACHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUH PEIICHUS;

- QHAIM3UPOBATh  TOJMYy4YEHHbIE B  XOHE
peuieHus 3aJaud  pe3yJbTaThl, KPUTHYECKH
OLICHUBATb ux JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH M3MEHEHHE B
HOBBIX yCIIOBHSIX;

- YMETbh NIEPEHOCHUTH 3HAHUSI B TIO3HABATEIHHYIO
u MPAaKTHYECKYIO obnactu
KU3HEISSITEITbHOCTH;

CKeJeT, (PYyHKIMOHAIbHAS TPYIINA,
paavkan, W30MepHs, H30MEpHI,
TOMOJIOTHYECKUHN PsAJl, TOMOJIOTH,
YIJIEBOJIOPOJIbI,  KUCIOPOJA- U
a30TcoAepKalllie  COEAMHEHUS,
OMOJIOTUYECKU aKTUBHBIC
BelecTBa (YraeBOMABI, KHUPHI,
Oenku), MOHOMEp, TOJIUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC
COCTMHCHUS, KPHUCTALTHYECKas
peleTka, THIbl ~ XUMHYECKHX
peaxiuit (OKHUCTUTETBHO-
BOCCTAaHOBUTENIbHBIE, JK30- U
SHJIOTEPMUYECKHE, peakuuu
HOHHOTO  OoOMEHa),  pacTBOp,
ANIEKTPOJUTHL,  HEIJIEKTPOJIUTEI,
AIIEKTPOJIUTUYECKAS
JIICCOLIMALIHS,
BOCCTAHOBUTEIb,
XUMHUYECKOU
XUMHUYECKOE
TEOpUHM U
XUMHYECKOTO
OpPraHUYECKHUX
bytneposa,
ANEKTPOJIUTUYECKON
JUCCOLMALNY, TEePUOANYECKUN
3akoH J[.MI. MenpeneeBa, 3aKoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHI  SI3bIK  XHFIMUH,
daxTomoruyecknue - CBEIEHHS O
CBOICTBAX, COCTABE, MTOJyYEHUU U
0e30macHOM WCTIOJTb30BaHUH
BOKHEHUIIINX HEOPraHUYECKUX U

OKHUCJIUTENb,
CKOpPOCTb
peaxuum,

paBHOBecHe),

3aKOHBI  (Teopust
CTPOEHHUS
Bemiects  A.M.
TeopHs




- YMCTb HHTCIPUPOBATH 3HAHHA U3 PA3HBIX

MPEAMETHBIX 00J1aCTel;

- BLIIBUTATh HOBEIE HIEN, Tpe/yiaraTh

OPUT'MHAJIbHBIE TTOIXO/Ibl U PEILICHUS;
- CIIOCOOHOCTH UX  WCHOJB30BAHUS
MO3HABATEIbHON U COLMAJIBHOM ITPAKTUKE

B

OpPTaHMYECKUX BEIIECTB B OBITY
U TPAKTUYECKOW IEATEIIBHOCTH
YEJI0BEKA;

- YMETb BBISBJISATh XapaKTEPHBIC
MIPU3HAKU u B3aMMOCBSI3b
V3YYEHHBIX MOHATUH, TPUMEHSTh
COOTBETCTBYIOILLME NOHATHUS IIPU
ONMCAaHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB M HX IPEBpAILCHUIL;
BBISIBJISITH B3aMMOCBSI3b
XVMHAYECKHUX 3HAHUUN c
MOHATUAMHA M TPEICTaBICHUAMU
JIPYyTHX  €CTECTBEHHOHAYYHBIX

MPEMETOB;
- yMETh HCIOJIb30BATh
HauMEHOBaHUSA XAMUYECKHX
COCIMHEHUN  MEXIIyHapOJIHOTO
coro3a TEOPETUICCKOM n
MIPUKJIATHOM XUMUHU n
TPUBHAJTBHBIC Ha3BaHHI

BayKHEHIIINX BCIIICCTB (BTI/IJ'IGH,
allCTUJICH, TJIMOCPUH, (1)6HOJ'I,

(dhopmanpaerun, YKCyCHas
KUCJIOTA, TJIMIUH, yrapHbIA ras,
YTJIEKHUCIBII ras, aMMHaK,

raimieHas M3BecTb, HeraleHas
U3BECTb, IUThEBAsI COAA M
JPYTUX), COCTaBJATH (HOPMYIIBI
HEOPraHNYECKUX U OPraHUYECKUX
BEILIECTB, YPAaBHEHUSI XUMUUECKUX
peakiuii, OOBSICHATh HUX CMBICI;

TIOJITBEPK/IATh XapaKTepHbIC
XHMHUYECKIE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMU
SKCIIEPUMEHTAMU U 3alUCSIMHU
ypaBHEHUH XAMUYECKHX
peaKuuii;

- YMETh yCTaHABJIMBATh
MIPUHA]JIEKHOCTD W3YYECHHBIX
HEOPraHUYECKUX u
OpPTraHUYECKUX BEILIECTB K
onpeaesICHHbIM KJ1accaM u
rpynmnam COCTMHECHHH,
XapakTepu30BaTh HX COCTaB M
Ba)KHEHIIIHE CBOICTBa;
OInpeaensaTh BHIBI
XUMHYCCKUX CBs3ei
(KOoBaJICHTHAI, HOHHAA,

MeTalJIMyecKas,  BOJOPOAHAs),
THITbl KPUCTAIUTMUECKUX PEILETOK
BEILIECTB; KJIacCu(pUIMPOBATH
XUMHYECKHUE

PEAKIINH;




- cpopMHUpOBaTH MPEICTABICHUSL:
0 XHMMHUYECKOW COCTaBJIAOLICH
€CTeCTBEHHOHAYYHOH KapTHHBI
MHpa, POJIM XUMHU B MO3HAHUU
SIBJICHUHN HPUPOIBL, B
(GopMHpPOBAaHUU MBIIIJICHUS U
KYJIBTYPBI JMYHOCTH, ee
(YHKIIMOHAIBHONW TPaMOTHOCTH,
HEOOXOIUMOM Uil pelIeHUs
PaKTHIECKUX 3a1aq u
9KOJIOTUYECKH  OOOCHOBAaHHOIO
OTHOIIEHUSI K CBOEMY 3/I0POBBIO
Y IPUPOJTHOM CPEJIE;

- YMETh MPOBOAUTH PACUETHI IO

XUMUYECKUM  QopMylnaM U
yYpaBHEHUSM XUMHUYECKHUX
peakuuii ¢  HCHOJb30BAHUEM
bu3IeCKuX BEJINYMH,
XapaKTepU3YIOIIMX  BEIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
MAaccChbl, o0BeMa

(HOpMallbHBIE YCTIOBHSI) Ta30B,

KOJINYECTBA BEIIIECTBA;
MCIIOJIb30BaTh CHUCTEMHBIE
XUMHUYECKUE 3HAHUS Ui
HOPUHATHS pereHui B
KOHKPETHBIX KHM3HEHHBIX
CHUTYaIUsIX, CBSI3aHHBIX c

BCIICCTBAMHU U X IIPUMCHCHHECM.

OK 02. B o0s1acTH IeHHOCTH HAY4YHOT0 O3HAHHUS: - yMeTb  IUIAHUpPOBAaTb W
Hcnone3oBath - copMUpPOBaHHOCTb MHPOBO33PEHVS, | BBIIOIHATH XUMHUYECKUI
COBPEMEHHBIE COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO | SKCIIEPUMEHT (mpeBpareHus
cpeacTBa TIOMCKA, Pa3sBUTHA HAYKU U O6HI€CTB€HHOf/i IMPAKTHUKH, | OPTaHUICCKUX BCIICCTB npu
aHamsa ¥ | OCHOBAHHOTO Ha JMaJiore KyJbTyp, | HarpeBaHWM, MOJyYeHHWE STHJIEHA
HHTEPIIPETALIMH CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B | U M3Y4YE€HHE €ro  CBOMCTB,
uHbOpMAIHH 1 | TOJUKYJIBTYPHOM MHpE; KaueCTBEHHbIE  pPEaKUMM  Ha
HH(OPMAIIOHHBIC - COBEpIICHCTBOBAHUE SI3bIKOBOM U | aIbAETH/IbI, Kpaxmall, YKCYCHYIO
TeXHOIOTHH Juis | YMTATCNBCKOM  KyJBTYpbl — Kak — CPEJCTBA | KUCIOTY; JICHaTypauus OeikoB
BLITIONHEHNS  3a7au | B3AUMOJCHCTBUS MEXIY JIOAbMHU U MO3HAHMS | IPH ~ HAIPCBAHMM,  LIBETHbIC
npodeccuonanbHoit | MUP; } peakiuu  OJIKOB;  IPOBOIWTH
eSTETbHOCTH. - OCO3HaHUE LIEHHOCTU HAY4HOH JESTEeNIbHOCTH, | PEaKLIMM  HOHHOIOo  OOMeHa,
TOTOBHOCTb ~ OCYHIECTBJIATh IPOEKTHYIO H | OIPENENsTh  Cpelay  BOIHBIX
UCCIEN0BATENBCKYHO JEATENBHOCTD | PACTBOPOB, Ka4eCTBEHHBIC
WHJMBHIYaJIbHO U B TPYIIIIE; peakiyu Ha cyib(ar-, kKapOoHaT-
Oniagenne yHHBepCAIbHBIMH Y4eOHBIMH U XJIOpHI-aHUOHBI, Ha KAaTHOH
MO3HABATEJbHBIMH NeHCTBUSIMU: aMMOHMS; pelars
B) pabora ¢ nungopmanueii: 9KCIIEPUMEHTAJIbHBIE 3aJaud 110
- BJaJIeTh HABBIKAMU NOJIy4eHHs MH(POpMALK | TeMaM "Merab" u
u3 HUCTOYHUKOB pasHbIX TUNOB, | "Hemeramibl") B COOTBETCTBUU C
CaMOCTOSITEIILHO OCYLIECTBIIAT [IOUCK, aHAIN3, | IPABUIAMU TEXHUKHU
CHCTEMATU3ALUIO u UHTEPIPETALHIO | 6€30MacHOCTH MpU OOpAILEHHH C
uHpopmarmn Ppas3IuUHBIX BUJIOB U | BEIIECTBAMH M J1aOOpaTOPHBIM
bopm npencTaBieHUs; 000py/IOBaHMEM;  TIPENICTABIIATD
- CO3/IaBaTh TEKCThl B Pa3IMYHBIX (hopMarax C | pe3ysbTaThl XHUMHUYECKOTO




y4eToM Ha3HaueHus: MHPOpMALUM U 1IeIEeBOM
ayIMTOpHHY, BBIOMpasl ONTHMAJbHYIO (opMy
NIPE/ICTABIIEHUS] M BU3YyalIU3alliy;

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb
uH(pOpMALIMK, €€ COOTBETCTBHE IIPABOBBIM H
MOpPaJIbHO-ITHUECKUM HOpMaM;

- HUCIIONB30BaTh CPEACTBA MH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TE€XHOJIOTUH B pELICHUU
KOTHUTUBHBIX, KOMMYHUKAaTUBHbIX U
OpraHM3allMOHHBIX 3aJad C COOJIOJEHUEM

TpeOoBaHMI SPrOHOMHUKH, TEXHUKHU
0E30ITaCHOCTH, TUTHEHBI,
pecypcocOepekeHus, MIPaBOBBIX u

ATUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30IacHOCTH;

- BIIJICTh HABBIKAMH PACTIO3HABAHMS M 3aIUTHI
uHpOpMaImy, WHGOPMAITMOHHOW 0e301MacHOCTH
JTUYHOCTH

OKCIICPUMCHTA B (I)OpMe 3aIIMCHu

YpaBHEHUH  COOTBETCTBYIOIIMX
peakimii W QopMymupoBaTh
BBIBOABI HA  OCHOBE  OTHUX
pe3yNbTaToB;

- yMeTh AHAM3UPOBATH
XUMHYECKYIO uH(popMaImIo,
HOJTy4aeMyTo u3 Pa3HBIX

HCTOYHUKOB (CPEJICTB MacCOBOM
uHpopmarmu, cetb MHTEpHET M
apyrue);

- BJIAJETh OCHOBHBIMH METOHAMH
HAYYHOTO TIO3HAHWS BEIICCTB W
XUMHYECKUX SIBJICHUH
(mabmonieHwue, HU3MEpEHue,
AKCIIEPUMEHT, MOJISTTUPOBAHHE);

- YMETh TPOBOJUTH PacCUeThl IO

XUMAYECKUM  dopMylnaM U
ypaBHEHUSIM XUMHUYECKHUX
peakuuii ¢  HCIOJb30BAHHEM
buznyeckux BEJIMYUH,

XapaKTCpU3YIOIINX BCIICCTBA C

KOJIMYECTBEHHOM CTOPOHBI
Maccel, oObema (HOpMajbHbIE
yCIIOBHUSI) Ta30B, KOJUYECTBa
BEIIECTBA; HCIIOJIB30BATh

CHUCTEMHBIC XUMHWYCCKHNE 3HaHUA

JUIsL  TIPUHATUS ~ PELICHUH B
KOHKPETHBIX JKU3HEHHBIX
CUTYyalHsIX, CBSI3aHHBIX c

BCIICCTBAMHU M UX IIPUMCHCHHEM

OK 04.

O dexTuBHO
B3alMOJIECHUCTBOBAThL
u paboTtath
KOJIJICKTHBE
KOMaHJe.

B
n

- TOTOBHOCTb K CaMOpPa3BUTHULO,
CaMOCTOATCIIBHOCTH U CaMOOIIPEACTICHUTO,
- OBJIaZICHHUC HaBbIKaMU y‘-I€6HO-

HCCIIEIOBATEIBCKOM, TIPOEKTHOM M COLMAIILHOM
JeSITeTbHOCTH;

Ogaanenne YHUBeEPCAJIbHbIMH
KOMMYHHKATHBHBIMM /IeHCTBUSIMM:

0) coBMecTHasi 1eATeJIbHOCTD:

- TOHHMMAaTb U UCTIOJIb30BAaTh MPEUMYIIECTBA
KOMAaH/IHOM U UHAMBUAYaJIbHON paOOThL;

- TPUHUMATbH LIEST COBMECTHOM NESITENbHOCTH,
OpraHU30BBIBATE M KOOPAWHHUPOBATH JIEUCTBUS
Mo ee JOCTH)KCHHMIO: COCTaBJIATH IUIaH
NEUCTBHUM, pacrmpenensT poidd C Y4eTOM
MHEHHI y4YacTHHKOB OOCYXIaTh pe3yJIbTaThl
COBMECTHOI pabOThI;

- KOOPIMHUPOBaTh M BBIIOJNHATH padOTy B
YCIOBUSIX ~ PEAITBHOTO,  BUPTYalbHOTO |
KOMOWHUPOBAHHOTO B3aUMO/ICHCTBHUS;

- OCYILIECTBISATh IO3UTUBHOE CTPATETHYECKOE
MOBEICHUE B PA3NUUHBIX  CUTYaIlUsX,
MIPOSIBIISATH TBOPYECTBO M BOOOpaKEHHE, OBITh
WHHUILUATUBHBIM

- yMeTb  IUIAHUpPOBaTh M|
BBIIOJIHSATh XUMHYECKHH
JKCIEPUMEHT (mpeBpareHus
OpPraHMYeCKUX  BEIECTB  IpH
HarpeBaHuM, MOJTYyYCHUE JTHIICHA
U U3y4eHHE €ro  CBOWCTB,
KAQueCTBCHHBIC  peaKkIMd  Ha
AIIBJIETH/IBI, KpaxMall, YKCYCHYIO
KUCJIOTY; JieHaTypauusi OeKoB
Opyd  HAarpeBaHWM,  LBETHbIC
peakuun  O€JKOB;  MPOBOAUTH
peaknuMM  HMOHHOrO  OOMeEHa,
OTpeNeNiaTh  CpeAay  BOJHBIX
pacTBOpOB, KAueCTBEHHbIE
peakuuu Ha cyiabdar-, kKapooHat-
U XJIOPU/A-aHUOHBI, Ha KAaTHOH
aMMOHWUS,; periaTh
9KCIIEPUMEHTANIBHBIE 3aJiaudl 110
TeEMam "Meramibr" u
"HemeTaruibl") B COOTBETCTBUH C
TpaBHIaAMH TEXHHUKU
0€30MacHOCTH TIpU OOpaIleHuH ¢




Osgaanenne YHHBEPCAJIbHBIMUA
peryJIITHBHbIMHM JICHICTBUSIMM:
r) IPUHATHE Ce0sl M APYTUX JIIei:

- IPUHUMATh MOTHMBBI U apryMEHTBl JPYIHX
JOAEH pH aHajmse pe3yJIbTaToB
JEATEIILHOCTH;

- MPU3HABaTh CBOE TPAaBO M TIPaBO JPYIUX
JIIOJICH Ha OIIMOKH;

- pa3BI/IBaTI> CHOCO6HOCTB IIOHMUMAaTh MI/Ip C
MO3ULIMU IPYTOr0 YEJIOBEKa,

BELIECTBAMH U JJAOOPAaTOPHBIM

00Opy/IOBaHMEM;  TIPEACTABIISTH
PE3YyJIbTAThI XUMHNYECKOTO
JKCIIepuMeHTa B (hopme 3ammcu
ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX
peakuuii W (QOpMYIUPOBATH
BBIBObI Ha OCHOBC ITUX
pe3yIbTaToOB

OK 07. B 00s1a¢TH 3K0JI0rHY€CKOr0 BOCIIMTAHUA: - chopmupoBaTh TpEACTABICHHUS:
ConelicTBOBaThH - c(hopMHUpOBaHHOCTH HKOJIOTHYECKOHM | O XHMHUYECKOW COCTaBIISIONICH
COXPaHEHUIO KyJbTypbl, TTIOHUMaHUE BIIMSHUS COIMAJIBHO- | €CTECTBEHHOHAY4YHOW KApPTUHBI
OKpY’Karomel cpespl, | SKOHOMUYECKUX — IPOLECCOB HA  COCTOSHUE | MHPA, POJIM XUMHHU B MO3HAHUH
pecypcochepekenuo, | TPUPOIHON U COLMANLHOM CPEJbl, OCO3HAHMUE | SBICHUM IIPUPOJBIL, B
NPUMEHATh  3HAaHMA | [VIOOAIBHOTO  XapakTepa  DKOJIOTMYECKHMX | GOPMUPOBAHWM MBILUICHHSA U
06 u3MeHenuu | Ipooiem; KYJIbTYpbI JUYHOCTH, ee
KJIMMATa, NPHUHLMIBI | - [UIAHAPOBAHHUE U OCYIICCTBICHHE JICHCTBUI B (YHKIMOHANBHOW TPaMOTHOCTH,
GEPEIKITHBOTO OKPY’KaroIllel cpesie Ha OCHOBE 3HAHWS Iiejiell | HEOOXOMMMON Al pelIeHus
IIPOM3BOLCTBA, YCTOHYHBOTO pa3BUTHUS YEJIOBEUECTBA; | MPAKTUUECKUX 3a/1a4u
> deKTHBHO AKTUBHOE HENPUATHE JICUCTBUH, TIPHHOCAIINX | SKOJOTMYECKH  OOOCHOBaHHOIO
eHCTBOBATD B | BDEM OKpYXKAOILEH Cpene; OTHOLLIEHHA K CBOEMY 3/10POBbIO
Ype3BbIYAIHBIX - yMeHHe MIPOrHO3UPOBATh | U IPUPOJHOU CPELE;
CHTYAIHSX. HeOIaronpusTHEIE OKOJIOTHYECKHE | - yMEeTh COOJIIOAATh IpaBUIIa
MOCTIE/ICTBUSI NPEINPUHAMAEMBIX | SKOJIOTHUECKH IeIECO00pa3HOTro
JNEHCTBUMN, IPEAOTBPAILATh UX; MOBEJICHUSI B OBITY M TPYHOBOM
- pacimpeHue OIbITa JeATENbHOCTH | IESITEIbHOCTH B LEJISIX
AKOJIOTMYECKON HAMPaBIEHHOCTH; COXpaHEHMsI CBOETO 3/I0pOBbSl U
- OBJIAJICHUE HaBBbIKAMU y4eOHO- | OKpYKArOIIeil MPUPOIHON CPEJIbl;
HCCIICAOBATCIILCKOU, IMMPOCKTHOU U COLIMAJIbHOU YYUTBIBaTh OIIaCHOCTh
NACATCIILHOCTH; BO3CHCTBUS Ha JKHBBIE
OpraHU3MbI OIpeACICHHBIX
BEILIECTB, TIOHUMAS CMBICIT
MOKa3aTelrst MPEIEIILHON
JIOMYCTUMOM KOHIICHTPAIIUU
[IK 2.4 - yYMEHHE OMNpeleNiTh KOHCTPYKTHBHBIE | - CPOPMHUPOBATH MPEACTABICHUS:
BrImonHATE  paboOTHI | 0OCOOCHHOCTH Y3JI0B W JeTajel IMOJBMKHOTO | O CBOWCTBAX METAJUIOB, CIUIABAX,
[0 TMPOEKTUPOBAHHUIO | COCTABA; BUAAaX  KOppo3uH,  obractu
u CTPOUTENBCTBY | -  TMOHUMAHME  CHCTEMBl  TEXHUYECKOTO | MPUMEHEHUSI HEMETAJUIMYECKUX U
YKEJE3HBIX JOpOT, | OOCITY>KMBaHMS M  PEMOHTA  TOJBHMKHOTO | KOMIIO3UIIMOHHBIX MAaTepHasoB,
3€MJISIHOT'O MOJIOTHA U | COCTaBa BUJAX W CBOWCTBaxX TOIUIMBA,
HCKYCCTBEHHBIX CMa304HBIX u 3aLIUTHBIX
COOPYKEHHI. Marepualax, CBOMCTBax
HEOPraHNYECKUX u
OPraHUYECKUX COCIMHEHHUH,

MapKUPOBKE U TIEPEBO3KE I'PY30B
T10 JKEJIC3HOM JIOPOTe.

B pesynbrare ocBoeHMs MporpamMmbl y4eOHOTO MpEAMETa peann3yercs MporpaMMa BOCIUTAHMS,

HaIpaBJIeHHasl Ha (POPMUPOBAHUE CIIEAYIOMINX JUYHOCTHBIX pe3yibTaTtoB (JIP):

JIP 2 TlposBasOmNNA aKTUBHYIO TPAXIAHCKYIO MO3ULHUIO, TEMOHCTPUPYIOIINNA MPHUBEPKEHHOCTh
MIPUHLUIIAM YECTHOCTH, MOPSINOYHOCTH, OTKPBITOCTH, DKOHOMMYECKH AKTUBHBIA W YYacCTBYIOLIUN B




CTYJACHYECKOM M TEpPUTOPUAIILHOM CaMOYIIPABJICHUH, B TOM 4YHCJIE Ha YCJIOBHUSIX J10OpPOBOJIbYECTBA,
MIPOIYKTHUBHO B3aUMOJICHCTBYIOMNN U YYaCTBYIOIIUHN B AESITEIbHOCTH OOLIECTBEHHBIX OpraHU3alui.

JIP 4 TIposiBnsgronuii 1 AEMOHCTPUPYIOIINN YBaXKEHHUE K JIFOJSAM TPY/la, OCO3HAIOIMINI IEHHOCTh
cooctBeHHoro Tpyaa. Crpemsmuiics K (GOPMUPOBAHHIO B CETEBOM cpele JHMYHOCTHO H
npoeccoHaTbHOTO KOHCTPYKTUBHOTO «IIU(POBOTO ClIEar.

JIP 16 IlpuoGpereHune 0O0y4arOMIMMHUCS COIMATBHO 3HAYUMBIX 3HAHUW O TPaBWIAX BEIACHUS
9KOJIOTHYECKOTO 00pa3a >KM3HU O HOpMaxX M TPAAULUSAX TPYIOBOU NEATEIHHOCTH YeJIOBEKa O HOpMax W
TPaAMIIUAX MTOBEICHUS Y€JIOBEKa B MHOTOHAIIMOHAIbHOM, MHOTOKYJIbTYPHOM OOIIECTBE.

JIP 23 Tlonyuyenune o0y4aroruMHCs BO3MOXHOCTH CAaMOPACKPBITUS U caMOpeaTn3alus JUYHOCTH.

JIP 30 OcymecTBasomuii MOUCK W HCIOJIb30BaHWE WH(OpMANMK, HEOOXOIUMON st
3¢ (HEeKTUBHOTO BHITIOTHEHHSI PA3TUYHBIX 33/1a4, TPO(heCcCHOHATBHOTO H TUYHOCTHOTO Pa3BUTHSL.
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2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEIMETA

2.1 O0beM y4eOHOro npeaMeTa U BUAbl Y4eOHOIl padoThl

Buj yueOHoit padoThI

O0BEéM B yacax

O0béM 00pa3zoBaTeIbHON IPOrpaMMbl Y4€OHOI'0 IpeaMeTa

72
B TOM YHCJIC:
OcHoBHoOE coep:kaHne 72
B TOM YHCJIC:
JIEKIUU, YPOKHU 25
caMOCToOsITelIbHast paboTa 11
MIPAKTUYECKUE 3aHATHS 26
nabopaTOpHbIE 3aHATUSL 10
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHNE
B T.4..
TEOpeTUIecKoe o0yueHue 25
NPaKTHYECKUEe 3aHATHUS 4
KOHTPOJIbHbIE Pa0OTHI 1
B coomeemcmeuu ¢ yuebHvlM naanom no umoeam 1 cemecmpa ammecmayus
nposodumcst 6 hopme KOHMPOILHOU Padbomul.
[IpomMe:xxyTouHasi aTTecTanus (KOMIUIEKCHBINA TudPepeHIIMpOBaHHbIN 3a4€T) 2
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2.2 TemaTn4yecKHUii IUVIaH U co/iepkaHue y4eOHOro mpeaMera

1 2 3 4
dopmupyembie
HaumenoBanue Kommer eHituu
paIIeNon B Tem Coaeprxanue yueOHOIr0 MaTepuaJia, IPpAKTHYEeCKHe U JJa0opaToOpHbIe 3aHATHS, Oo0bem (OK), IIK u
CaMOCTOsITe/IbHAsI padoTa o0y4yaroumuxcs 4acoB JINYHOCTHBIE
pe3yabTaThl
(JIP)
Paznen 1.TeopeTnueckne 0CHOBBI XUMUM 8/1
Tema 1.1Ctpoenue | 1.1.10CHOBHBIEC IOHATHS U 3aKOHBI HEOPTAHUYECKOW 1 001Ier xumuu. [lepuoanueckas cucrtema OK 01 OK 02
aTOMOB. xumudeckux daeMeHToB JI.M. MenneneeBa. CTpoeHue atomMa JIP 16,23,30
[Tepuoanueckuit Conep:kanue y4e0HOIro MaTepuasa
3aKOH U CoBpemeHHast Mozenb cTpoeHust aroMa. CHUMBOIMYECKUH SI3bIK XUMUM. XMMHYECKHH AJIEMEHT. OJIEKTPOHHAs
MEepUOINYECKAst koHburypauus atoma. Kinaccudukanus XuMHUECKUX 3JIEMEHTOB(S-, p-, d-311eMeHThl). BaneHTHbIE AEeKTPOHBI.
cucrema BanentHocTb. DnieKTpOHHAs NPUPOAA XUMHUYECKON CBSI3U. DJIEKTPOOTPULATENBHOCT. BUibl XMMUUECKON CBSI3U
XUMHUYECKHUX (KOBaJICHTHAs1, NOHHAS, METAJUTMYECKasi, BOJIOPOIHAS) U CIIOCOOBI €€ 00pa30BaHuUsI. )
anemenTos J[.1. Ileprommueckast cucreMa xumudeckux emeHToB /.M. MenneneeBa. dusnyeckuii cMmbICi [leproauueckoro 3akoHa
Menpeneena JW. MenzeneeBa. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB XMMHMYECKUX 3JIEMEHTOB, 00pa3yeMbIX MMU MPOCTBIX U
CIIOXKHBIX BEILIECTB B COOTBETCTBUM C TIOJIOXKEHHEM XHMMYECKOro sneMeHTa B llepuoamueckoil cucreme.
MupoBo33peHueckoe W HayyHoe 3HadeHue Ilepuommueckoro 3akona JI.M. Menpeneesa. Ilpornossr JI ..
MenzeneeBa. OTKpBITHE HOBBIX XUMHYECKHX 3JIEMEHTOB
CamocTtosiTeibHas padora odyuyaromuxcs Nel
Koncnekt, noaroroBka cooOuieHnit Ha TeMbl 1o BbIOOpYy: HaHOTeXHOIOTHS KaKk IPUOPUTETHOE HAIIPABICHHUE
pa3BuTusl Haykh u npousBojactBa B Poccumiickoir ®Penepaumu; PaanoaktuBHOCTH. Mcmonb3oBaHue
paZOaKTUBHBIX M30TONOB B TEXHMUYECKHUX LENSIX. PEHTreHOBCKOE H3IIyY€HHE U €ro HCIOJIb30BaHUE B 1
TEXHUKE W MeIuIMHe. PelleHrne TeopeTHyecKuX M HKCIEPUMEHTAIbHBIX 3aJad MO0 BOIPOCAM: OCHOBHbBIE
NOHATHUS XHWMHH, OCHOBHBIE 3aKOHbl XMMMH. PacueTHble 3ajaud Ha HaXOXACHHUE OTHOCHUTEIbHOMU
MOJIEKYJISIPHOM Macchl, ONpeIeIeHHe MaCCOBOM JOIM XUMUYECKHUX JIEMEHTOB B CJI0KHOM BEIIECTBE.
1.1. 2lIpakTnueckoe 3ansaTHe Nel PemeHue pacueTHbIX 3afad 1o Teme: "OCHOBHBIE KOJIMYECTBEHHBIE OK 01 OK 02
3aKOHBI U PacUeThl 10 YPAaBHEHUSIM XUMHUYECKUX PEAKIIUil"
2 [1K 2.4,
JIP 2,4,16,23,30
1.1.3IIpakTHyeckoe 3ansaTue Ne2PerieHne dKCepuMEeHTAIBHBIX 3a/1a4 110 Teme: Ilepuoamueckas cuctema 2 OK 01 OK 02
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1 2 3 4
xumudeckux saeMenToB .M. Menneneea. CTpoeHue atoma IIK 2.4,
JIP 2,4,16,23,30

1.1.4 IIpakTnyeckoe 3ansitue Ne3PeleHHe SKCIEPUMEHTAIBHBIX 3a7ad IO Teme: THUIbl XUMHUYECKHX OK 01 OK 02

cBs3eil. TUnbl KpUCTAIIIMYECKUX PELIETOK 2 JIP 2,4,16,23,30
Paznen 2. Xumunuyeckue peakunu 10/2
Tema 2.1 Tunsl | 2.1.1 Knaccupukanus u TUIBI XUMUYECKUX pEaKLUN HEOPTAaHUYECKUX COETNHEHUIN OK 01 OK 02
XHUMHYECKHX IIK 2.4,
peakiuit JIP 4,16,23,30

Conep:kanue y4e0HOTro MaTepuaia

Knaccudukanus v TUNBI XUMHYECKUX pEaKIUid C y4acTHeM HeopraHwdeckux BemiecTB. CocTaBiieHHe

YPaBHCHHUU PEAKIUi COSAMHCHUS, PA3JIOKCHHS, 3aMCIIICHUS, OOMECHA, B T.4. PEaKIMii TOPEHUS, OKUCIICHHSI-

BOCCTaHOBJICHUSI. )

VYpaBHeHHsI  OKHCJIEHHsS-BOCCTaHOBJIeHUs. CteneHb oOkuciaeHus. OKHCIUTETh W BOCCTAHOBUTEINb.

CocraBrieHHEe W YpaBHUBAHHE OKHUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX PEAKIMA METOJOM JJIEKTPOHHOTO

Oamanca. OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIMA B TPUPOJE, MPOU3BOJCTBEHHBIX IIpOlleCCax U

JKU3HEICSITEIIbHOCTA OPTaHNU3MOB.

CamocrosiTesibHasi padora o0yqyaromuxcs Ne2 1

AHau3 ¥ mpeoOpa3oBaHue yueOHOM HH(POPMAIIHH.

2.1.2 IIpakTnyeckoe 3ansitue Ne4 PenieHue OSKCIEpUMEHTAIBHBIX 3anad o TeMme: "OKUCIUTEIbHO- OK 01 OK 02

BOCCTAHOBUTEJIbHBIC peaKIuu' 2 1IK 2.4,

JIP 4,16,23,30

Tema 2.2 2.2.1PactBopenue kak PU3NKO-XUMUYECKUH MpoIiecc. OK 01 OK 04
DJIEKTPOJIUTHYECK [IK 2.4,
ast JUccouanus 1 JIP 4,16,23,30
HOHHBbI 00MeH Conep:xxanue yueOHOro MaTepuasa

Teopust anexkrponuTudeckoi auccouranuu. MoHBL DNEKTPONUTHI, HEIJIEKTPOIUTHL. Peakuuu HOHHOTO

obMeHna. CocTaBJeHHE peaKIfii MOHHOTO OOMEHAa MMyTeM COCTABJICHUS MX TMOJHBIX U COKPAIEHHBIX HOHHBIX

ypaBHeHUH. KHCI0THO-OCHOBHBIE peakluy. 3aJaHUsl Ha COCTaBJIIEHUE HOHHBIX PeaKIuil. 2

[TpakTHYeckoe MCMONB30BAaHUE PEAKIMii MOHHOTO OOMEHa W THUAPOJIM3a B TEXHOJIOTHYECKHX TMpoIleccax

JKEJIE3HOJOPOXKHOTO TpaHcmopTa. [IOHATHS: TranhbBaHOCTETHs, TalbBAHOIIACTHKA, WX MPAKTHYECKOE

3HAUYCHHE B JKEJIE3HOJIOPOKHOM XO3SIICTRBE.

CamocrosiTesibHas padoTa o0yuyaromuxcs Ne3 1
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1 2 3 4
Ananmu3 u mpeoOpasoBanue ydeOHON wuHopmaruu. [loaroTroBka cooOmieHW Ha TeMy IO BBIOOPY:
[TpakTHYecKOe MPUMEHEHHUE IEKTPOIIN3a: padMHUPOBAHUE, FAJIbBAHOIIIIACTUKA, TAJIbBAHOCTET M.
2.2.2J1abopaTopHoe 3ausiTue (padora) Nel"HccinemoBanue CBOMCTB 3iekTpoiuToB. Omnpenenenne pH OK 01 OK 04
cpenbl pacTBOPOB. Teopus 3IEKTPOIUTUYECKON JUCCoauu’ 2 [IK 2.4,
JIP 4,16,23,30
2.2.3J1ab6opaTopHoe 3aHsiTHe (padoTa)Ne2 "Peakinnuu nonHoro ooMena. ['maponus coneir” OK 01 OK 04
2 [1K 2.4,
JIP 4,16,23,30
Pa3nen 3. CTpoeHne u cBOiiCTBAa HEOPTaHHYECKHX BeIlECTB 7/2
Tema 3.1 | 3.1.1 OcHOBHBIE KJIACCHI CIOXHBIX HEOPTAaHUIECKUX COCTUHECHHM. OK 01 OK 02
Knaccudukanus, I1K 2.4,
HOMEHKJIaTypa | JIP 4,16,23,30
CTpOCHHE Copepxxanue yueOHOIro MaTepuaJia
HEOPraHUYECKUX [Ipenmer Heopranmueckoil xummu. Kiaccupukamuss HEOpraHMYECKHX BemiecTB. [IpocTeie W CIIOKHBIC
BEIIECTB BenlecTBa. OCHOBHBIE KJacChl CJIOXHBIX BEUIECTB (OKCHU[bI, TUAPOKCUABI, KUCIOTHI, coiu). B3aumocss3pb
HEOPTraHMYECKUX BEIIECTB. ATperaTHbIE COCTOSIHHS BemecTBa. Kpucrammmueckue n aMop(HBIC BEIIECTBA. )
Tunsl KpUCTAJUIMUECKUX PpEUIETOK (aTOMHAas, MOJIEKYyJIpHas, HMOHHas, MeTajindyeckas). 3aBUCUMOCTb
¢u3nyecKux CBOMCTB BeHIECTBA OT THIA KPUCTAJUIMYECKOH pemeTKH. 3aBUCUMOCTbh XHMHUYECKOMN
AaKTUBHOCTH BEUIECTB OT BHJAa XUMHUYECKOM CBSI3W M THMNA KPUCTAUIMUECKOM pemeTku. [lpuymnbl
MHOT000pa3us BEIIECTB
CamocrosiTesibHasi padoTa o0yqyaromuxcs Ne4 |
AHau3 ¥ mpeoOpa3oBaHue YueOHOM HHPOPMAIIHH.
3.1.2 IIpakTnyeckoe 3anaTHe NeS PenieHue NpakTHKO—OPUEHTUPOBAHHBIX AKCIEPUMEHTAIbHBIX 3a/1a4 10 OK 01 OK 02
TeMe: UucTele BemecTBa U cMecH. [ucnepcHple CHCTEMBL. 2 [1K 2.4,
JIP 4,16,23,30
Tema 3.2 ®unsuko- | 3.2.1 IIpakTudyeckoe 3anaTHe Ne6 Pemenne npakTHKO—OPUEHTHPOBAHHBIX SKCIEPUMEHTAIBHBIX 3a1a4 10 OK 01 OK 02
XUMHUYECKHE temam: "Mertamnn"; "HemeTamasr" 2 IIK 2.4,
CBOMCTBA JIP 4,16,23,30
HEOPraHUYECKUX CamocrtosiTeibHas padora o0yuarommuxcs NeS
BELIECTB Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3a/JlaHUi Ha CBOWCTBA, COCTaB, IIOJyYyeHUE U Oe3omacHoe
UCIIOJIb30BaHUE HEMETAJIOB B OBITY U MPAKTUYECKOH AeATeNbHOCTH uenoBeka. [lonroroBka coobuieHuii Ha 1

TeMy 1o BbIOOpy: IIpuMeHeHHe HeMeTallsIoB B JKEJIE3HOIOPOXKHOM Xo3siiicTBe. [lpaBmia mnepeBo3ku
HEMETAJIJIOB I10 JKEJIS3HOM JOPOre.
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[ToaroToBka K WUTOTOBOM KOHTPOJIBHOW PabOTE MO KiaccaM HEOPTaHMYECKUX COCAMHEHHH: XHUMHYECKHE
CBOICTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BELIECTB (OKCUIOB, TMAPOKCHIOB, KHCIOT, COJEHHIp.).
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB IMPOCTHIX BEIIECTB, BOJOPOIAHBIX COCIMHEHHM, BBICIINX OKCHJIOB U
TUIPOKCUAOB. VeHTuuKaus HEOPraHMYECKUX BEIIECTB C MCIOJIb30BAHUEM HX (DU3UKO-XUMHUYECKUX
CBOMCTB, XapaKTEPHBIX KAUYECTBCHHBIX PEaKITUH
Tema 3.3 | 3.3.1 ['enernueckas CBSI3b HEOPraHUYECKUX COCTMHEHUI OK 01 OK 02
Nnentudukanys Hrorosasi kouTpoibHas padora Nel IIK 2.4,
HEOPraHH4ECKHIX JIP 4.16,23.30
COEIMHEHMI
Hmoez I cemecmpa: MaxcumanbHas yueOHast Harpy3ka (BCero) 30
OO0s3arenbHas ayauTopHas yueOHast Harpyska (Bcero) 25
MPaKTUYECCKUE 3aHATUSA 12
nabopaTopHble 3aHATHS (PaOOTHI) 4
camocCTosTeNIbHas paboTa 5
KOHTpOJIbHAs paboTa 1
Paznen 4. CTpoeHne U CBOICTBA OPraHUYECKUX COeTUHEHU 28/4
Tema 4.1 | 4.1.1 TlonsTne 00 OpraHWYECKUX BEIICCTBAX, MX NPHUMEHEHUE Ha Keyle3Hou mopore. Teopus A.M. OK 01 OK 02
Knaccudukanms, bytneposa. Kiraccudukanus opraHM4ecKux BEIICCTB IIK 2.4,
CTpPOCHHUE H JIP 4,16,23,30
HOMEHKJIaTypa Copepxxanue yueOHOro MmarepuaJia 2
OpraHU4YeCKUX IlosiBieHMe M pa3BUTHE OPraHUYECKOM XMMHMM Kak Hayku. [Ipenmer opranmdeckoil xumun. MecTo u 3HaueHue
BEILIECTB OpPraHMYECKON XMMHU B CHCTEME E€CTECTBEHHBIX HayK. XMMHYECKOE CTPOEHHUE KaK IMOPSNIOK COEIUHEHUS
aTOMOB MOJIEKYJIE COTJIACHO MX BaJIEHTHOCTU. [IpMMeHeHHe OpraHn4ecKuX BEILEeCTB Ha KEJIEe3HOW opore.
ITono>keHNss TEOPUHM XUMHUYECKOTO CTPOCHMsI OpraHMYECKUX coenuHeHuil A.M. Bytneposa. YrieponHsiii
CKeJIET OPraHN4ecKOi MOJIEKYJIbl 3aBUCMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOIO CTPOEHUs MoJieKyIl. M3omepus
u momepbl. [loHstne o ¢yHkimoHanbHON rpymme. Pagukan. [lpuHIMIB KIacCHpHUKALMKA OpPraHUYECKUX
coearHeHU. MexxayHapoiHasi HOMEHKJIaTypa U IPUHIMITBI HOMEHKJIATYPbl OPraHUYECKUX COSTMHEHHH.
CamocrosiTeibHas padora o0y4yaromuxcs Ne6 1
[Ton6op, ananu3 u npeoOpazoBaHue yueOHOI nHpopmanuu. [logroToBka cooOuIeHUI Ha TEMBI IO BBIOODY:
Xusup u nestensHocTh A. Kexyne. XKusub u mesrensnocts WM. Bepuemuyca. JKusup u nesrensnocts .
Bennepa.
Tema 4.2 CpoiictBa | 4.2.1AnKaHbl: COCTaB, CTPOCHHE, TOMOJIOTHUECKHI PSI. OK 01 OK 02
OPTaHUYECKUX 11K 2.4,
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COCIUHEHUI JIP 4,16,23,30
Copaepxxanue yueOHOIro MaTepuaJia
[IpenenbHble yriaeBoaOpoabl (aJIkaHbl U IUKIOadKaHbl). OcoOeHHOCTH Kiaccu(UKAIMM U HOMEHKJIATYPHI,
u3oMepus, GU3NIEeCKue CBOMCTBA, XUMUUECKHE CBOIMCTBA, CIIOCOOBI MoyTyueHus. I'opeHre MeTana Kak OJuH
U3 OCHOBHBIX HMCTOYHUKOB TeIJia B MPOMBIIUIEHHOCTH U ObITy. CBOMCTBAa MPHUPOAHBIX YTJIEBOIOPOIOB,
HAXOK/JICHUE B MIPUPOJIE U IPUMEHEHHUE AJIKAHOB.
4.2.2 Tlpaktudeckoe 3ansitue Ne7 PelleHHe SKCIEPUMEHTANIBHBIX 3a7ad mo TeMme: "CpaBHUTEIbHAS
XapaKTepUCTHKA METaHa U TaHa"
Conep:kanue y4e0HOIro MaTepuasa OK 01 OK 02
Kunkue yriaeBomopoab! (OSH3WHBI, KEPOCHHBI, COJSIPOBBIE Macia, Ma3yT) - B KadecTBE TOPIOYEro B K 2.4
JBUTATENSX BHYTPEHHEr0 CropaHus MOJBHKHOTO COCTaBa KEJEe3HOAOPOXKHOTO TpaHcmopTa. TBepibie P 4.16 23’ 30
YTIeBOAOPOAb! (TTapadUHbI) — KOMIIOHEHTHI JKHJIKUX CMAa30K, UCTIONB3YEMBIX JJII CMa3Kd TPYIIUXCS y3JI0B T
TEIUIOBO3HBIX  JBUTATeeil,  OCEBBIX  MOJIIMIIHUKOB  BAaroHOB  3JEKTPOBO30B,  TEIJIOBO30B.
["anoreHnpon3BoOAHbIE YTICBOAOPOIBI - B KAUECTBE XJIaJareHTa B pepprkepaToOpHbIX BaroHax.
4.2.3 Ankensl, ankaareHbl. CocTaB ¥ OCOOCHHOCTH CTPOCHUS OK 01 OK 02
K 2.4,
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuasa
Henpenenbuble (alkeHbl, alKUHbIMANKaaAueHbl). OcoOeHHOCTH KiaccHu(UKAMM UM HOMEHKJIATYPBI,
nu3oMepusl, ¢buznueckue CBOIICTBa, XUMHYECKHE CBOIiCTBa, CHOCOObI MOJTyYEHHUSI.
['opeHuearieTuIeHaKaKUCTOYHUKBBICOKOTEMITEPATY PHOT OTIAMEHU TSICBAPKUHPE3KUMETAIIIIOB.
[TpakTHyeckoe NpUMEHEHHE AIKEHOB U aJIKa/INEHOB B JKEJIE3HOI0POKHOM XO3SICTBE
CamocrosiTeibHas padora o0y4yaromuxcs Ne7
ITox6op, aHamM3 1 IpeoOpa3zoBaHue YIeOHOM HHGOPMAIIHH.
4.2.4 IIpakTnyeckoe 3ansaTue Ne§PemieHne skcriepuMEHTANBHBIX 3a1a4 1o Teme: "[lonydyeHue sTuieHa u
W3y4YEHHUE €ro CBOMUCTB" OK 01 OK 02
Conep:xxanue yueOHOro MaTepuaJia K 2.4
[IpuMeHeHHs MONMMEPOB HA MPEANPUATUSIX >KEIE3HOJOPOKHOTO TPAHCIOpPTa I 3JIEKTPOU3OJIALNU, P 4.16 23’ 30
PYKaBOB TOPMO3HOM CHCTEMBI IIO€3/10B, MPUBOAHBIX PEMHEW, S00HUTOBBIX COCYAOB AaKKyMYJSTOPOB, T
JieTalied ¥ 3aIIUTHBIX TOKPBITHI Ha ’KeJIe3HOAOPOKHOM TPAHCIIOPTE
4.2.5 TlpakTnueckoe 3aHsitue Ne9PeimieHue sKCepUMEHTANBHBIX 3a4ad MO TeMe: "ALETUIIEH U €ro OK 01 OK 02
romoJioru" (AJIKHUHBI) IIK 2.4,
Coaep:xkaHue y4eOHOIr0 MaTepHuaJja JIP 4,16,23,30

16




2 4

[IpumeHeHre MoONMMeEphl HA OCHOBE MPOHU3BOAHBIX AJIKHMHOB B KAaueCTBE M3OJSIUHU 3alUTHBIX 000JI0YEK

KaOeIbHBIX M3/ICTUI U MPOBOIOB, BHYTPEHHEH OTIEIKH MAaCCAKUPCKUX BarOHOB M BAarOHOB AJIEKTPOIIOE3/I0B.

IIpuMeHeHre aeTuIeHa U €ro TOMOJIOTOB Ha NPEANPUATHAX HKEJIE3HOJOPOKHOIO TPAaHCIOPTA.

4.2.6 Apennl. CocTaB, CTpOEHUE, MTOITyUECHUE OK 01 OK 02

[IK 2.4,

JIP 4,16,23,30

Conep:kanue y4e0HOro MaTepuasa

OcobenHocTH K1accu(UKAIMM U HOMEHKJIATYPBI, U30MepHsi, PU3NIECKHE CBOHCTBA, XUMHUECKHE CBOWCTBA,

crocoObl moiyuyeHus. [IpuMmeHeHHe apeHOB M HX TOMOJOIOB Ha MPEANPUATHAX >KEIE3HOIOPOKHOTO

TpaHcnopTa. TOKCHYHOCTh ApOMATUYECKUX YTIIEBOAOPOIOB. ATIOXUMHUKATEHI.

4.2.7 Ilpaktuyeckoe 3ansitue NelOPemeHue skcnepuMeHTaNbHBIX 3agad 1o teme: CpaBHUTEIbHAs

XapaKTepUCTHKA CIIUPTOB"

Coaep:xxanue yueOHOro MaTepuaJa

OnHOaTOMHBIE CIHUPTHI — KaK OCHOBA JIAKOKPACOUHBIX MAaTEPHAIIOB HAXOMISIIMX CBOE€ NPUMEHEHHE B

JKEJIE3HOJJOPO)KHOM ~ XO3siiicTBe  (Kpacka JUIsl TOKPBITHUS MAaCCaXUPCKUX U TPY30BBIX BaroHOB; OK 01 OK 02

1acTU(OUKATOPHI, IPUMEHSEMBIC B CBETO-, TEPMO-, MOPO30-, BJIArOCTOWKHX JCTAJSAX IMOJABIKHOTO COCTaBa U K 2.4

T.1.). [I]puMeHeHne 3TUICHIINKOIIS U TIUIepUHA B Ka4ecTBe aHTU(PHU30B B pauaTopax CUCTEM OXJIaXICHUS P 4.16 23’ 30

JIBUTATEJIE BHYTPEHHETO CTOPAHUs; TUAPABINYECKUX, TOPMO3HBIX U 3aKAIIOYHBIX KUIKOCTEHN B MOJIBUKHOM T

COCTaBE€ KEJIE3HOJOPOKHOro TpaHcnopra. [lpakThueckoe 3Ha4YeHHE AapOMAaTUYECKUX CIUPTOB M HX

MPOU3BOAHBIX B KEJIE3HOJAOPOKHOM XO3SIMCTBE. YCIOBHUSI MEPEBO3KU CIUPTOB MO KEJIE3HOM Jopore.

[IpakTueckoe 3HAYE€HHWE MHOTOATOMHBIX CIHUPTOB B JKEJIE3HOJOPOKHOM Xxo3siicTBe. IlepeBo3ka

apOMAaTHUYECKUX CIIMPTOB MO JKEJIE3HOU JOopore, MApKUpPOBKA TPY30B.

4.2.8 Anpneruasl. Kap6oHosie kucioTel. CocTaB, CTpOCHHUE, KiIacCUpUKAITUS OK 01 OK 02

[IK 2.4,

JIP 4,16,23,30

ConeprxaHue y4ueOHOro MaTepuasia

OcobenHocTy K1accuuKaIMy 1 HOMEHKIATYPbl, H30MepHsi, GU3NYECKUE CBOMCTBA, XUMHUECKHUE CBOWCTBA,
CrocoObI MmoydeHus. MpUTa Kak COJHM BBICIIMX KapOOHOBBIX KHCIIOT, MX Mofomiee jaeiictBue. CloxHBIC
»buUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT.

CamocrosiTeibHas padora odyuyaromuxcs Ne§

[Ton6op, ananu3 u npeodbpazoBanue yueOHoi mHpopmanuu. [loaroroBka cooOiieHuil Ha TeMy 1O BBIOODY:
MypaBbHHasi KHCJIOTa B MpPHPOJE, Hayke W Tpom3BoicTBe. Mcropust ykcyca. [IpakTmueckoe 3HaYeHHE
QIBJETUAOB U HX IPOM3BOJIHBIX B KEJIE3HOJIOPOKHOM xo3siiicTBe. IlepeBo3ka anbJIerujioB Mo Kejae3Hou
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Jopore, MapKHpoBka rpy3oB. [IpakTuueckoe 3HaueHHe KapOOHOBBIX KHCIOT M HMX IPOU3BOJHBIX B
JKEJIEe3HOJJOPOKHOM X03siicTBE. [lepeBo3ka kapOOHOBBIX KHCIIOT TIO JKEJIE3HON opore, MapKUPOBKA TPY30B.
[TpakTHyeckoe 3HaYeHHE KUPOB U UX MIPOU3BOIHBIX B JKEJIE3HOIOPOKHOM XO3AHCTBE.

4.2.9 JIaGopaTopHoe 3aHsTHe (padoTa)Ne3"CBoiicTBa anbIETHI0B U KAPOOHOBBIX KHCIOT"

Conep:kanue y4e0HOro MaTepuasa

MypaBbHHLIﬁ aJlbACTrnu KakKk KOMIIOHCHT 6aKeJ'II/ITOBOI‘ 0 JIaKa, SABJIAIOIUMCA aHTUKOPPO3HUOHHBIM IMOKPBITUEM
JUIsl BaroHOB. TEKCTOJIUT KaK OCHOBA JJISi U3TOTOBJIEHMS 3yOYaThIX KOJIEC, BKJIAJbIIICH MOJIIUITHUKOB, a
TaKKe KaK JIEKTPOU3OISTOP. ACOOTEKCTONUT KaK KOMITOHEHT JIJIsl M3TOTOBJICHUS TPYIIMXCS JAeTalieit TUCKOB
CUCIUIEHHWS M TOPMO3HBIX KOJIOJIOK Ha IKEJIEe3HOJOPOKHOM TpaHcmopre. I[lpuMeHeHue areroHa B
JKCIIC3HOAOPOKHOM XO3SIHCTBE. HpI/IMeHeHI/Ie maBeneBoﬁ KHCJIIOTBI I OYUCTKHU MCETAJIJIOB OT PiKaBYWHBI U
HAKWIIM, B TOM YHCIe U B KOTJaX JIOKOMOTHUBOB. [lepeBo3ka M MapKHpOBKa albJIEruI0B U KapOOHOBBIX
KHCJIOT I10 JKEJIE3HOM JOopore

OK 01 OK 02
OK 04
I1K 2.4,

JIP 4,16,23,30

4.2.10 IIpaxkTuyeckoe 3ausitue NellPemienne skcrepuMeHTaIbHBIX 3a7ad mo Teme: "CloKHbIE A(UPHI.
Kupsl. [Tonarue o CMC"

Conep:kanue y4e0HOro MaTepuaa

ByTmianerar kak KOMIIOHEHT TeHTa(TaNEeBbIX AMAJICH, UCIOIB3YEMBIX JUISI OKPACKU MACCAKUPCKUX BarOHOB
U JIOKOMOTHBOB; 3JIEKTPOU3OJISIIUOHHBIX JIAKOB, MIPUMEHSIEMbIX MPU PEMOHTE TATOBBIX ABHUrateneid. Kupbl
KaK MPOJYKT MUTAHUS U XUMUYECKOE ChIpbe. 3aMEeHa )KHUPOB B TEXHUKE HEMUILEBBIM ChIPheM. MbLIA BBICIIMX
JKUPHBIX KHCIIOT KaK 3aryCTHTENH B IUIACTHUYECKHUX CMa3Kax, MPUMEHSIEMbIX B Pa3IMYHbIX MEXaHU3MaX IS
CMa3KH TMOJIIUITHUKOB, 3yO0UaThIX KOJIEC, BUHTOBBIX M IEMHBIX Tepeaad, MapHUPHBIX COSAMHEHUU U Ap.
Cunrernueckue moronue cpeactsa (CMC): 1OCTOMHCTBA M HEAOCTATKH.

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

4.2.11 AMu»sl. AHWIWH

OK 01 OK 02
I1K 2.4,
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuasa
OcobenHocTH Knaccu(pHUKAIM U HOMEHKIATYPBI, U30MepHsl, PU3NISCKHUE CBOHCTBA, XUMHUECKHE CBOWCTBA,
CHOCOOBI MOJTYYCHHUSI.

CamocrosiTeibHast padora odyuyaromuxcs Ne9

[Ton6op, ananu3 u npeodbpazoBanue yueOHoi mHpopmanuu. [Toaroropka cooliieHuil Ha TeMy 1O BBIOODY:
Kuzup n nearenpHocTh H.H. 3unnna. AHunmHoBble Kpacutenu. IIpakTuueckoe 3HayeHHME aMHUHOB M HMX
NPOM3BOJIHBIX B JKEJE3HOJOPOKHOM X03sicTBe. IlepeBo3ka aMHMHOB IO JKEJIE3HOW J0pore, MapKHpOBKa

TPY30B.

4.2.12 JlabopaTopHoe 3ansitue (padora)Ned4" Amunokuciaotel. benaku. PacriosHaBanue BojgokoH"

OK 01 OK 02
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Conep:kanue y4e0HOro MaTepuaa OK 04
KanpoH — kak KOMIIOHEHT BHYTPEHHEW OTAEIKU IOABM)KHOIO cocTaBa. lIpuMeHeHHe Kjesi Ha OCHOBE [IK 2.4,
NOJMAMUIA B BArOHOCTPOEHUM Jis CKIeMBaHUA. MUIMOpA-NOPOILIACT — KaK OCHOBA ISl TEIJIOU30MIAINH JIP 4,16,23,30
U30TEPMHUYECKUX, MACCAKUPCKUX U pedprKepaTOPHBIX BaroHOB. TeXHUYECKUH BOMIOK KaK MPOKIIAT0YHBINA
MaTepuad B Oykcax TIpd pPEMOHTE BaroHOB U JIOKOMOTHMBOB. 3Hay€HHE aMHUHOKAIPOHOBOW U
aMHHOPHAHTOBOH KHUCJIOT JUIl OOBEKTOB JKEJIE3HONOPOKHOrO TpaHcnopra. buocunres OenkoB. XuMudeckue
BOJIOKHA U MX IPUMEHEHHUE Ha JKEJIE3HOIOPOKHOM TPaHCIIOPTE.
Tema 4.3 | 4.3.1 JIabopaTopHoe 3ansaTHe (padora)NeS"CpolicTBa yrieBoaos" 2 OK 01 OK 02
Wnentuduxanus Copaeprxanue yueOHOTro MaTepuaJia OK 04
OpPraHUYECKUX IIpuMeHeHnEe IPECCOBAHHOM JpPEBECHHBI Ul BKJIAJbIIIEH MOAUIMIIHUKOB, BTYJIOK, OINOPHBIX IUIMT, K 2.4JIP
BELIECTB, UX | U3rOTOBJIEHUS IIECTEPEH IMOABMXKHOIO COCTaBa KEJIE3HOJAOPOKHOTO TPAHCIOPTA. YTIEBOABI M UX pPOJIb B 416 '23’ 30
3HAYEHHE U | XKUBOU Ipupoae. PazButue caxapHou MpoMbIIIIIEHHOCTH B Poccun. T
IIPUMEHEHNE B | 4.3.2 Ponb xumMuu B 00ecrieueHnH 3KOJIOTHYECKOM, YHEPreTUUECKO U MULIEBOH 6€301MacHOCTH OK 01 OK 02
OBITOBOM H T1IK 2.4,
MPOU3BOJICTBEHHOM JIP 4,16,23,30
JEATENbHOCTH Conepxanue y4e0HOro MmarepuaJjia 2
YesloBeKa Poisib opranndeckoil XMMUU B peIICHUH MPOOJIEM YHEPTeTHUECKON 0€30MacHOCTH, B Pa3sBUTHH MEIHUIIUHBI,
CO37aHMM HOBBIX MaTEpHUAJIOB, HOBBIX HCTOYHUKOB DSHEPIUU (aJIbTEPHATUBHBIE WCTOYHUKU HHEPIHH).
OnacHocTh BO3JCHCTBUSL HAa JKMBbIE OPraHU3Mbl OPTraHWYECKUX BELIECTB OTHENbHBIX KJIACCOB
(yrneBoaopo/bl, COUPTHI, (PEHONBI, XJIOPOPraHUYECKHUE MTPOU3BOIHBIE, albIETHIBIM/IP.), CMBICT MOKa3aTeNs
MPEeIeIbHOJONMYCTUMON KOHILEHTpaluu. YeroBeKk B MHpE BEUIECTB UM MaTepuajoB. XHUMHS U 3J0pOBbE
YeJIOBEKa
Paznen 5. KuneTuueckue M TEepMOXUMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSA XUMHUYECKHUX pPeaKiuii 2/0
Tema 5.1 Ckopocts | 5.1.1 IIpakTnueckoe 3ansitue Nel2Penienne skciepuMeHTaNbHBIX 3a/1a4 110 TeMe: "CKOpoCcTh XUMHUYECKHUX 2
XUMUYECKUX peakuuii. XMMHYECKOE paBHOBECHE" OK 01 OK 02
peaKuui. Coaep:xxanue yueOHOro MaTepuasa [IK 2.4,
XHUMHYECKOE BydepHbie pacTBOpbl B TEXHOJIOTMYECKUX Ipoleccax (MpH 3JIEKTPOXUMHUYECKOM HAHECEHUM 3alllUTHBIX JIP 4,16,23,30
paBHOBECHE MTOKPBITH, B IPOU3BOJICTBE KPACHUTEIICH)
Paznen 6.PacTBopbI 2/0
Tema 6.1 Ilonstue | 6.1.1 IIpakTudyeckoe 3ansaTe Nel3PemieHue »sKcneprUMEHTaNbHBIX 3anad 1o Teme: "PacTBopsl, 2 OK 01 OK 02
0 pacTBopax UCTIOJIb3yeMbIe B OBITOBOW U MPOU3BOACTBEHHON JEATEIBHOCTH YeIoBeKa" [IK 2.4,
Coaep:kaHue y4eOHOI0 MaTepuaJja JIP 4,16,23,30
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[TepeBo3ka pa3mTUYHBIX JKUJIKOCTEH TO JKeJIe3HOW jmgopore. PacTBopbl, uCHoNb3yemMbie B OBITOBOM,
IIPOU3BOJCTBEHHON AESITEIbHOCTH YeJIOBEKA. PacTBOPHI, TPUMEHSIEMbIE B JKEJIE3HOLOPOKHOM XO3sIMCTBE
Pa3znen 7. XuMus B ObITY H IPOU3BOJICTBEHHOI 1eATEJILHOCTH YeJIOBEKA 4/2
Tema 7.1 Xumus B | 7.1.1 HoBeilmne 10CTHKEHHUSI XUMUYECKON HAYKH U XUMUYECKON TEXHOJIOTUN OK 01 OK 02
OBITY u OK 07
IIPOU3BOJICTBEHHOMN [IK 2.4,
JIeITETLHOCTH JIP 4,16,23,30
4eJloBeKa Copaepxxanue yueOHOTr0 MaTepuaJia 2
Hogefilme A0oCTHKEHUS XMMHUUYECKOW HAyKd W XHMHYECKOW TexHojoruu. Poib Xumum B obecrieueHHd
9KOJIOTMYECKOM, DHEPreTUYecKOd M TMHIIEBOM O€30MacHOCTH, pPa3BUTHM MenuluMHbl. [lomck u aHanus
uHpOpMalMK O MPUMEHEHUH XMMHYECKMX BEIIECTB M TEXHOJIOTUH C ydeToM Oyayiei mpodeccroHambHOM
JEATeNTbHOCTH TI0 TeMaM: Ba)KHEWIIIME CTPOHMTENbHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE MaTepHalibl, KPackKH,
CTEKJIO, KepaMuKa, MaTepUalibl JJis SJCKTPOHUKH, IPUMEHSIEMbIE B KEJIE3HOOPOKHOM X03siiicTBe(HayuHas U
yueOHO-Hay4YHas TUTepaTypa, CpeCTBA MaccoBOi nHQopMaIuu, ceTh MIHTepHET)
CamocrosiTeibHast padota odyuarommuxcst Nel0 2
CocraBneHue ypaBHEHHH XMMHMYECKHX PEaKIMil ¢ y4acTHeM TMPOCThIX M CJIOKHBIX OPraHWYeCKHX BELIECTB:
NPENIENIbHBIX U HENpPEAEIbHBIX YITIEBOJIOPOIOB, apOMATUYECKUX YIVIEBOJOPOAOB, KHCIOPOACOAECPKAILMX U UX
MPOU3BOTHBIX.
7.1.2 IIpoMe:KyTO4HAsI aTTECTALMS 110 JUCHUILUIMHE. 3a4€T C OLEHKON 2 OK 01 OK 02
OK 07
[IK 2.4,
JIP 4,16,23,30
Hmoez II cemecmpa: MakcuManbHas yueOHast Harpy3ka (Bcero) 42
O06s13aTenbHas ayiuTopHas yueOHast Harpy3ka (Bcero) 36
MIPAKTUYECKHE 3aHITHS 14
nabopaTopHble 3aHATHS (PaOOTHI) 6
caMmocCTosTeNbHas paboTa 6
3a4eT C OIL[EHKOM 7
Hroro: MakcumanbHast yueOHas Harpyska (BCero) 72
OO0s3atenbHas ayaquTopHas yueOHast Harpyska (Bcero) 61
MIpPaKTUYCCKUE 3aHATUA 26
naboparopHble 3aHATHS (paOOTHI) 10
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2 3
CaMOCTOsITEeNIbHAs paboTa 11

KOHTpOJIbHAsA paboTa 1

Hmozosas ammecmayusi 6 hopme KOMILUIEKCHOTO 3a4€Ta C OI[CHKON 2
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3. YCJ0OBUA PEAIM3ALUU ITPOI'PAMMBI YYEBHOI'O ITIPEIMETA
3.1 TpeOoBaHusA K MMHUMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY 00ecneyeHn 0

Y4eOHbIH peMeT peanu3yercs B yadeOHoM kaObuHeTe: JlJabopaTopust XUMHUH U OUOJIOTHH
Obopyoosanue yuebnozo kaburema:

1. ITocamovnble MECTa IO KOJUIECTBY O0yUaAOIUXCS.
2. Pabouee MecTo mpernogaBaTers.

3. MeTtoanueckue MaTcpHrajbl 10 AUCHUIITINHC

3.2. UnpopMannoHHoe odecnedyeHre peaju3alui NporpaMmbl

Ilepeyens pexkoMeHIyeMbIX Y4eOHBIX HM3AAHMI, JTOMOJHUTEJHHOW JIMTEPATypPhI
HNHTepHeT-pecypcoB, 0a3bl JaHHBIX 0U0JIHMOTEYHOr0 (POHAA:

3.2.1.0cHOBHBIC HCTOYHHUKH:
1. Kapnenko, JI. FO. Opraauueckas xumus: yueOnuk mis CIIO / JI. HO. Kapmenko, C. B.
BacunbeBa. — Cankr-IletepOypr: Jlanb, 2024. — 192 c¢. — ISBN 978-5-507-51779-4. —
Texct:  snexTponHsblii /  Jlab:  snmekTpoHHO-OmOmMoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/430136 - Pexxum goctyma: st aBTOPH3. MOIH30BATEINEH.

3.2.2./1on0JTHUTEIbHbIE HCTOYHUKU:

1. I'yceBa, E.B. Xumus ans CIIO.: yue6.-meron. nmocobue / M.P. 3uranmmuna, J[.U. Kynukosa;
Kazan. nan. uccnen. texnoin. yu-1; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 ¢. — ISBN
978-5-7882-2792-4 — ISBN 978-5-7882-2791-7 — URL: https://e.lanbook.com/book/196096-

Pexxum noctyna: 1 aBTOpU3. I0JIb30BATENICH.

2. YepuukoBa H.IO. Xumus B moctymHoM wm3nokeHuu: ydeOHoe mocobue mist cro / H.IO.
Uepnwukona.- 2-¢ 3., crep.- Cankr-IlerepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-9500-
9. - Tekcr: onextponHwlii // Jlanb: 5nekTpoHO-OuOmuoTeunas cucrema. - URL:

https://e.lanbook.com/book/195532 - Pexxum fgoctyma: st aBTOPH3. MOIH30BATEINEH.

3.2.3 UnTepHeT — pecypchl:
1. HayuHo-nonynsipHbIii IPOEKT «IeMEHThI O0NblIoN Hayku « (pu3uka, XMMHsI, MaTeMaTHKa,
acCTpPOHOMMS, HAayKa O JKHU3HHU, Hayka o 3emie). HoBocTH HayKu, KHUI'M, Hay4YHO-TIOMYJISIpHbIE

CTaThHU, JEKIUH, SHIMKIONeOUuN. https://postnauka.ru/themes/chemistry - nexiuu mo XMMHUHM Ha

caiite [TocTHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum noctyma: cBOOOIHBIH.

2. CailT Hay4YHO-TIOMYJISIPHOTO >KypHalla «XWUMHsS W KH3Hb». https://gotourl.ru/4785Pexum
JOCTYIIa: CBOOOIHBIH.

3. CaliT 0 XMMMH: KJIACCHYECKHE YYEOHUKH, CIPABOYHHMKH, SHIUKIONEIUH, TTOUCK
OpPraHMYECKUX W  HEOPraHMYECKUX  PEaKLMH, COCTAaBIICHHE YPAaBHCHHM  PEaKLHUU.

https:// www.xumuk.ru/Pexxum noctymna: cBOOOHBIH.
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'OIIPEIMETA
Kontpons u oneHka pe3ysibTaTOB OCBOCHHMs 0O0II€00pa30BaTEIbHOTO MpeaMeTa

PACKPBIBAIOTCA YCPE3 JUCHUIINIMHAPHBIC PE3YyJIbTAaThl, HAIIPABJICHHLIC Ha (I)OpMPIpOBaHI/IC O6IJ_II/IX

KOMHGTCHHI/II\/'I o pasjaciiaM 1 TeMaM COACPKaHUA yqe6Hor0 Marcpuaja.

[TpomesxyTounas arrectauus B popme audepeHIpoBaHHOTO 3a4eTa.

Oo6mue komnerenuuu (OK),

THun oeHOYHBIX

JIMYHOCTHBIE pe3yabTaTsl (JIP) Paspen/Tema MEpONPUSTHI
OK.01 Pl: Tema 1.1 - YCTHBIN onpoc;
P2: Tema 2.1, Tema 2.2 - 3amauM Ha COCTaBIICHUC
IK2.4 P3: Tema 3.1 XUMUYECKHX (HOPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3aganus Ha HCIOIL30BaHUS
JP 2,4,16,23,30 4.3 XUMHYSCKOM CHMBOJIMKH |
P5: Tema 5.1 Ha3BaHUM  COCAMHEHUN 1O
P6: Tema 6.1 HOMEHKJIAType
P7: Tema 7.1 MEKTyHapOJHOTO COr03a
TEOPETUYECKON U MPUKIIATHON
XUMUHU u TPUBUAIBHBIX
Ha3BaHUW [IJI1  COCTaBJICHUS
XUMHUYECKHX (HOpMYT;
- 3aciymuBaHue COOOIIECHUHN
Y OILICHKA UX MOJIFOTOBKH;
- Pesynprar  BBIOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;
- Pe3synprarT  BBINOJTHEHUS
MPAKTUYECKON paboThI;
-IIpakTuKO-OpUEHTHUPOBAHHbIE
3a/IaHMS;
- [Toxoop, aHaIn3 u
npeoOpa3oBaHue y4eOHOI
uHbopmaIu
OK.02 Pl: Tema 1.1 - YCTHBIN onpoc
P2: Tema 2.1 - 3acnymmBaHuEe COOOIICHHMIA
IIK 2.4 P3: Tema 3.1, Tema 3.2, Tema | 1 OllCHKA UX IIOJITOTOBKH;
33 - 3aj1aHus Ha HUCIOJb30BAHUS
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMHUYECKOHl CHMBOJMKA U
4.3 Ha3BaHUN  COEJMHEHUH  TI0
P5: Tema 5.1 HOMEHKJIAType
P6: Tema 6.1 MEKTYHapOJHOTO COr03a
P7: Tema 7.1 TEOPETUYECKON M MTPUKIIATHON
XUMUHU u TPUBUAIBHBIX

Ha3BaHUW JUIsI COCTaBJICHUS
XUMHYECKUX HOpMYT;

- PesynbraT  BBINOJHEHUSA
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- Pesynprar  BBINONHEHHSA
MPAKTHYECKON paboThI;
-IIpakTHKO-OpHUEHTUPOBAHHBIE
3a/laHus;

- IToxo6op, aHaJIn3 u
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npeoOpa3oBaHHe y4ueOHOMI
uHbopMaIu

OK.04
IIK 2.4

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN onpoc

- 3aciymuBaHue COOOIECHUM
U OLIEHKA WX MOATOTOBKH;

- 3ajanusi Ha UCIOJIb30BAHUSA
XUMHYECKOH CHMBOJHUKUA U
Ha3BaHUN  COCJUHECHUN IO
HOMEHKJIaType
MEXyHApOAHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHUM U TPUBHAIBHBIX
Ha3BaHUW JUISI COCTaBIICHUS
XUMHUYECKHX (OPMYII;

- Pesynbrar  BBINOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- Pesynbrar  BBIMOJHEHUSA
MPAKTHYECKON paboThI;

- Pesynbrar  BBINOJHEHUSA
nabopaToOpHOI pabOTHI;
-ITpakTHKO-OpUEHTUPOBAHHBIE
3aJJaHus;

- Ilombop, anaym3 u
npeoOpa3oBaHKe y4ueOHOMI
uHdopmaIu

OK.07 P7: Tema 7.1 -IIpakTUKO-OpUEHTHUPOBAHHbIE
3aJIaHus;

K 2.4 - ITonGop, aHaIIN3 u
npeoOpa3oBaHue yaeOHOIM

JP 4,16,23,30 nH(pOpMaInH,
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S HEPEYEHDB UCIIOJIB3YEMbIX METOJ0OB OBYYEHUSA

5.1 TlaccuBHBIE: OMpPOC, PENPOMYKTUBHBIC YIPAKHEHUS TO 3aKPEIUICHHI0 M OTpadOTKe
W3YYEHHOT0 MaTepuaia
5.2 AXTUBHBIE W WHTEPAKTUBHBIC: DBPUCTUUYECKHE O€cenbl, IUCKYCCHHM, KpYTJIBIH CTOI,

MMpE3CHTalusl, BAKTOPHWHA, KBCCT.

25



