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1 TACIIOPT PABOYEN ITPOI'PAMMbBI YUEBHOM JUCITATIJIMHBI
oY 12. XUMMUsI

1.1 ObsacTh npuMeHeHust pabo4eii MPOrpaMMbl
PabGouas mnporpamma y4yeOHON JUCHMIUIMHBI SBJISIETCS 4YacTbiO MPOTPAMMbI CPEJIHETO

(moHOTO) 061mero odpazopanus no cnenuanbHocTu CI1O 08.02.10 CTpouTenbCTBO KeNe3HBIX JOPOT,
MyTh U MyTEBOE XO3SIHCTBO.

[Tpu peanuzauuu pabodel MpOrpaMMbl MOTYT HCIIOJIB30BAThCS Pa3iWUHbIe 00pa30BaTENIbHBIC
TEXHOJIOTUH, B TOM YHCJI€ JUCTaHIIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTUH, DJIEKTPOHHOE 00yUEeHHE.

Pa6ouas mporpamma y4eOHOM TUCHUILIMHBI MOXET OBITh MCIOJIb30BaHa B MPO(ecCHOHANbHON
MOJITOTOBKE, MEPENOr0OTOBKE U MOBBIIICHUN KBaNUpUKAuu padbounx no npodeccusm: 14668 Montep
nyty; 18401 Curnanucr.

1.2 Mecto yueOHoii Aucuuminubl B cTpykrype OINIOII-TIIICC3:

OO0reo0Opa3oBaTenbHasT MUCIMTUTHHA « XUMUSD U3ydaeTcsi Ha 0a30BOM YPOBHE B 00I1Ie00pa30BaTeIFHOM
[UKJIE y4eOHOTO TUIaHa OCHOBHOM MPO(eCCHOHATIBLHON 00pa30BaTeIbHON MPOrpaMMbl YKPYITHEHHBIX TPYTII
crnerpanbHOCcTel / mpodeccuii: 08.00.00

TpynoeMKoCTh TUCUHMILIUHBI « XUMHsD Ha 0230BOM YPOBHE COCTAaBISAET 72 yaca, U3 KOTOpbIX 64 yaca —
0a30BbIii MOyNb (6 pa3zmenoB) M 8 yacoB — MpHUKIAAHON Moayib (1 pa3zern), BKIIOUYAIOIIUN HMPaKTHKO-
OpPUEHTUPOBAHHOE CO/IEP)KAHNE KOHKPETHON MPO(ECCUH WU CIIeMaIbHOCTH.
[TpuknanHoit Momynb BKIoyaeT oauH paszaen. Paspen 7 «Xumus B ObITy M NPOU3BOICTBEHHON
JIeATEIbHOCTH YelIoBeKay peanusyercs i creruanbHocT 08.02.10 CTpouTensCTBO KENE3HBIX T0POT,
OyTh U IyTEBOE XO34HCTBO Ha Marepuaje, CBSI3aHHOIO C SKOJIOTMYECKOW OE30IacCHOCTBIO M OLIEHKOMH
MOCJICJICTBUI OBITOBOM M IPOW3BOJCTBEHHOM IESTEIBLHOCTH, O OTpACisaM Oyayineld mpodhecCHOHATLHOM
JICSITSITBHOCTH 00YJarOIIIIXCS.

1.3 Ilnanupyembie pe3yJabTAThl OCBOEHHUS Y4eOHOM JUCHUNIUHBI:
1.3.1 Ilens yueOHOM AUCIMIUINHBI:

DOpMHUPOBAHUE y CTYJICHTOB MPEJCTaBICHUS O XHMHYECKOM COCTABISIOIIEH €CTECTBEHHOHAYYHOMH
KapTHHbl MHpa KaK OCHOBBI IPUHATHS PEIICHUWM B JKA3HEHHBIX M IIPOU3BOACTBEHHBIX CHUTYalUsX,
OTBETCTBEHHOI'0 NIOBEJIEHNUS B IPUPOTHOM CpeJie.

3agauu IMCUMIVINHBI:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHKS XUMUYECKUX TPOLIECCOB U SBIICHUI
B OKPYKarolllel cpejie, UENOCTHOW Hay4YHOW KapTWHBI MHpA, B3aMMOCBSI3M W B3aUMO3aBUCHMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTaBJIATH (POPMYITbI HCOPraHMUSCKUX M OPraHUYECKUX BEIIECTB, YPaBHCHHS
XUMUYECKHX PEAKIUN, OOBSACHATH UX CMBICII, HHTEPIIPETUPOBATh PE3YIbTAThl XHMHUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh  HAaBBIKA TPOBEJACHHS TMPOCTEHINNX XHUMHUYECKUX OSKCIEPHUMEHTAIbLHBIX
UCCIIEIOBaHUN ¢ coONIoIleHMeM TpaBuil Oe30macHOro oOpallleHHs ¢ BellecTBaMH U J1abopaTOpHBIM
00opyI0BaHUEM;

4) pa3BUTh YMEHHS HCIOIB30BaTh HHMOPMAIMIO XHMHYECKOTO XapakTepa W3 pasIMYHbIX
HMCTOYHUKOB;

5) chopmupoBaTh yMEHHS MPOTHO3MPOBATH TOCICACTBUS CBOCH MEATENHHOCTH W XUMHUYECKHX
MPUPOTHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOLIECCOB;

6) cdopmupoBaTh MOHUMAHNE 3HAYMMOCTH JOCTHIKCHUH XUMHYCCKOW HAYKH M TEXHOJOTHH IS
Pa3BUTHSI COIMATIBHOM 1 TIPOM3BOICTBEHHOM Cdep.



1.3.2 B pe3ynbraTe OCBOCHHUS y4EOHOM AUCIUIUIMHBI 00yUJarOMmUIACs JOIKEH

yMeThb:

- Ha3bIBaTh U3yUYEHHbBIC BEIIECTBA 110 "TPUBUAIBHON" WIIM MEXAYHAPOIHON HOMEHKIIATYPE;

- ONpPEAENATh: BAJICHTHOCTb U CTENEHb OKUCIECHUS XMMHYECKHUX 3JIE€MEHTOB, THI XHMHUYECKOU
CBS3M B COEJIMHEHUSX, 3aps]l MOHA, XapaKTep CPe/Ibl B BOJHBIX PaCTBOpaX HEOPraHUYECKUX COETUHEHUH,
OKHUCJIMTEIb W BOCCTAaHOBHUTENb, MPHHAJICKHOCTh BEIIECTB K pPa3iIMYHbIM KjaccaM OpPraHHMYECKHX
COCTMHEHHUH;

- XapaKTepHU30BaTh: MIEMEHTHl MajbIX NEPHOJOB M0 MX MOJIOKEHUIO B Ilepuonnyeckoil cucteme
.M. MenneneeBa; oOume XUMHUYECKHE CBOMCTBAa METAJNIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX M OpraHMYECKHX COEAMHEHUH; CTPOCHME U XUMHUYECKHE CBOWCTBA W3YUYEHHBIX
OpraHUYECKHX COETUHEHMUIA;

- OOBSICHSTBH: 3aBUCUMOCTb CBOWCTB BEILECTB OT UX COCTAaBa U CTPOCHHUS; MPUPOJY XHUMHUECKOI
CBS3M (MOHHOMW, KOBAJIEGHTHOW, METaJUIMYECKOM), 3aBHCHMOCTh CKOPOCTH XHMHUYECKON peakuud u
M0JIOKEHUSI XMMHUYECKOT0 PaBHOBECHS OT Pa3InYHbIX (PAKTOPOB;

- BBINOJHATh XMUMHUUYECKUH HKCHEPUMEHT IO PaclO3HaBAaHUIO Ba)KHEHIIMX HEOPraHUYECKUX U
OpraHMYECKHX BEIECTB;

- IPOBOJUTH CAMOCTOSATEIbHBIN MOUCK XUMUYECKOW MHPOPMAINH C UCTIOIH30BAHUEM Pa3THUHBIX
UCTOYHUKOB (HAay4HO-TIOMYJISAPHBIX W3JaHUN, KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB HWHTepHeTa);
MCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH ISl 00pabOTKU U Mepeaaud XUMHUYEeCKo nH(OpMauu u ee
IPECTaBICHMS B Pa3INYHbIX (POpMax; UCIOIb30BaTh IPUOOPETEHHbIE 3HAHUS U YMEHMSI B IPAKTUYECKOM
JESATEIbHOCTH M IMOBCEIHEBHOM XM3HU JUIS: - OOBSCHEHHS] XUMHUYECKUX SIBICHMH, NMPOUCXOIAIUX B
npupoae, ObBITY W Ha TNPOU3BOJCTBE; - OINPEACICHUS BO3MOXKHOCTH IPOTEKAHUS XUMHYECKUX
MpPEBPAIICHHI B Pa3IMYHBIX YCIOBUSAX U OLEHKH UX MOCIIE/ICTBUIA;

- BKOJIOTMYECKHU TPAMOTHOTO MOBEACHUS B OKpYXKaloIlel cpeae;

- OLICHKU BJIMSIHUSI XMMUYECKOTO 3arpsi3HEHUs] OKPY’Kalolled cpelbl Ha OPraHu3M 4YeJlOBEKa U
JpyTHUe )KUBbIE OPTaHU3MBI;

- Oe3omacHoro ooOpalieHusi C TOPIOYMMH U TOKCHYHBIMHM BEILECTBAMH, JIabopaTOPHBIM
000pyI0BaHHEM;

- IPUTOTOBJIEHUS PaCTBOPOB 3aJJaHHON KOHIIEHTPALMH B OBITY U Ha IPOU3BOACTBE;

- KPUTHUYECKOH OIIEHKHM JIOCTOBEPHOCTH XHMHYECKOH MH(POPMALNHU, MOCTyHAromEeHd M3 pa3HBIX
HCTOYHUKOB;

- MOHMMAaTh B3aUMOCBA3b  yuyeOHOM  IUCHUIUIMHBL C  OCOOEHHOCTSMU  TNpodeccHu
npodeccroHanbHOM NesSITeNbHOCTH, B OCHOBE KOTOPBIX JIeXKaT 3HAHUS M0 JaHHON Y4eOHOHN NHUCLUIUIMHE.

3HATh:

- Ba)XKHEWIIME XHMMHUYECKHE IIOHATHUS: BEUIECTBO, XMMHUUYECKHUH D3JIEMEHT, aToM, MOJIEKYJIa,
OTHOCHUTEJIbHbIE aTOMHasi M MOJIEKYJIIpHash Macchl, MOH, aJUIOTPOIUS, M30TOIbI, XMMHYECKas CBSI3b,
3JIEKTPOOTPHULIATEIbHOCTD, BaJIEHTHOCTD, CTENIEHb OKUCJIEHUS, MOJIb, MOJISIPHAs: Macca, MOJISIPHBIN 00BbeM,
BEILIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBI, AJIEKTPOJIUT U HEIIEKTPOIUT,
3JEKTPOJIUTHYECKAsT JAUCCOLMALMS, OKUCIUTEIb U BOCCTAHOBUTENb, OKHCJIEHUE M BOCCTaHOBIICHUE,
TEIIOBONH 3(PQEKT peakuuu, CKOPOCTh XUMHUYECKOW pEakIuH, KaTajiu3, XUMHYECKOe paBHOBECHE,
YIJIEPOJHBIN CKeeT, GyHKIMOHANIbHAs IPYIINa, H30Mepusi, TOMOJIOTUS;

- OCHOBHBIE 3aKOHBI XUMHUHU: COXPAHEHUSI MAaCChl BELIECTB, IOCTOSIHCTBA COCTaBa, NEPHUOIUUECKHIMA
3aKOH;

- OCHOBHBIE TEOPUM XMUMHUHU: XUMUYECKOM CBSI3U, HJIEKTPOIUTHYECKON TUCCOLMALMH, CTPOEHUS
OpPraHUYECKUX COEIMHEHU;

- BaXKHEHIIME BEIECTBA U MaTepUajbl: OCHOBHBIE METAJUIBI U CIUIABBI; CEpHAsi, COJISIHASL, a30THAS
U YKCyCHasi KUCJIOTBI; ILIEJI0YH, aMMHaK, MUHEpaJlbHbIe YJO0OpeHHs, METaH, ITHJICH, alleThJIeH, OeH301,
3TaHOII, ’KHPBbI, MbLIIa, TII0K03a, caxapo3a, Kpaxmall, KiieT4aTka, OeJIK1, HCKYCCTBEHHbIE U CUHTETUYECKHE
BOJIOKHA, Kay4yKH, MJIACTMACCHI.



1.3.3 [Tnarupyemble pe3ybTaThl OCBOCHHUS Y4EeOHOTO MpeMeTa:

Ocoboe 3HaueHue yueOHbIi npeaMeT uMeeT npu popmupoBanuu u passutuu OK.

Oo0uue I[lnannpyemble pe3yabTaThl 00y4eHUs
KOMIIETEHLUH O6mmue! JIuCUMILTHHAPHBIE?
OK 01. B yacTu Tpy10BOr0 BOCIIUTAHMS: - BJIAJIETH CHUCTEMON
Bri6upats ciocobsr | - TOTOBHOCTh K TPYAY, OCO3HAHUE | XUMHYECKUX 3HAHUU, KOTOpas
pemieHus 3a1a4y [IEHHOCTU MacCTePCTBA, TPYA0TI00HUE; BKJTIOYAET: OCHOBOIIOJIATAFOIIIHNE
npodeccroHanbHOMI - TOTOBHOCTh K AaKTUBHOW JESATENBHOCTU | MOHATHA (XUMHUUYECKUH DJIEMEHT,
NeATEeTLHOCTH TEXHOJIOTHYECKOM u COIMAJILHOM | aTOM, OJICKTPOHHAsE 00O0JIOYKa
MIPUMEHHUTEITEHO HaIPaBJIECHHOCTH, CHoco0HOCTh | atoma, S-, P-, 0-3IeKTpOHHBIE
K Pa3JIUYHbIM WHULIUUPOBATH, MIJIAHUPOBATh u | opOutanu aTOMOB, WOH,
KOHTEKCTaM CaMOCTOSITEJIbHO BBITIOJTHSTD TaKyl | MOJIEKyJa, BAJICHTHOCTb,
JeSATETLHOCTD;, ANEKTPOOTPUIATEIIBHOCTD,
- UHTEpEC K pa3MuHbIM  cdepaM | CTENEHb OKUCICHUS, XUMUYEeCKas
npodeccuoHaIbHON CBsI3b, MOJIb, MOJISIpHAs Macca,
NeSITeNbHOCTH, MOJISIDHBIA  00BEM, YTJIEPOIHBIN

OgiajeHHe YHHMBEPCAJbHBIMHU Y4eOHBIMH
NMO3HABATEIbLHBIMY JIHCTBUSIMU:

a) 0a3oBble JIOTHYeCKHe IeCTBUS:

- CaMOCTOSITEIbHO  (OPMYJIHUPOBATH u
aKTyaJIu3UpOBaTh MpoOJIeMy, paccMaTpHUBATh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK WU
OCHOBaHUS U CpaBHEHHS, KIacCH(PHUKAIMU U
0000111IeHYS;

- OMpEeNeNsTh LEeNu JeATeIbHOCTH, — 3a]aBaTh
apaMeTpbl U KPUTEPUHU UX JOCTUKEHUS;

- BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHUBOPCUNA
B paCCMATpPpUBACMBIX SBJICHUAX

- BHOCUTH KOPPECKTHBbI B JCATCIIBHOCTD,
OIICHWBATh COOTBETCTBHE PE3YJbTATOB IICTISIM,
OLICHUBATb PUCKU HOCJICI[CTBI/Iﬁ ACATCIBbHOCTH,
- pa3BUBATb KpCaTHUBHOC MBIIUICHUEC Ipu
PCHICHUYN )KU3HCHHBIX HpO6J’IeM

0) 0a3oBbIe HccIeI0BaTeIbCKHE IelicTBUS:

- BJIAJIETH HaBBbIKAMU y4e0HO-
HUCCIEA0BATEILCKOM u MPOEKTHON
JIeATEIILHOCTH, HaBBIKAMH paspeleHust
poorem;

- BBbIABIATH IPUUUHHO-CIIEICTBEHHBIE CBSI3U U
aKTyaJIU3UpOBaTh 33Ja4y, BBIIBUraTh TUIIOTE3Y
€€ PpELICHUS, HaXOOUTb ApPryMEHTBl IS
JIOKA3aTeNbCTBA CBOUX YTBEPKACHUH, 3a/1aBaTh
[apamMeTpbl U KPUTEPUU PELLIECHUS;

- AHAIM3UPOBATH  MOJYYEHHBIE B  XOJE
pelleHrs 3aJa4d  Pe3yJIbTaThl, KPUTUYECKH
OLICHUBAaTh 170:¢ JIOCTOBEPHOCTB,
MPOTHO3UPOBATH W3MEHEHUE B

HOBBIX YCJIOBUAX;

CKeneT, ()yHKIMOHAJIbHAS TPYIIIa,
paauMKaia, W30MEpHus, H30MEpHI,
TOMOJIOTHYECKHUI Psi, TOMOJIOTH,
YIJIEBOOPOMBI,  KHCIOPOI- W
a30TCcoJIepKAINE  COSAUHCHMS,
OMOJIOTUYECKU AKTUBHbBIC
BelIecTBa  (YIJI€BOIBI, IKUPBI,
OciKkHM), MOHOMEp, IOJUMEDP,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE
COCMHEHUS, KpPUCTAJUTMYCCKAS
pemieTka, THUIBI  XUMHYECKUX
peaxkuuit (OKUCIUTENBHO-
BOCCTAHOBHUTEIIbHBIC, JK30- H
SHJIOTEPMHUUYECKHE, peaxiumn
HOHHOTO  OOMEHa),  pacTBOp,
ANEKTPOJUTHI,  HEIIEKTPOJIUTHI,
ANEKTPOTUTUYECKAS
JIICCOITHAITNS,
BOCCTAHOBHUTEIb,
XHMHYECKOU
XUMHYECKOe

OKHUCITUTEIb,
CKOPOCTb
peakiuu,

paBHOBECHE),
TCOPUM W  3aKOHBI  (Teopus
XUMHYECKOTO CTpPOEHUS
opranmdeckux BemectB  A.M.
Bytnepoga, Teopust
BJIEKTPOJIUTUUECKOMN

JUCCOLMALIM, TEPHUOANYCCKUN
3akoH [[.FI. MeHneneeBa, 3aKkoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CHMBOJIMYCCKHUI
(akTonoruueckue

SA3bIK  XHMMHU,
CBCIACHUA O

1 VkaswiBaroTCS IMYHOCTHBIE K meranpeamerabie pesyiabprartel u3 PI'OC COO (B mocnenneit pexakipu ot 12.08.2022) B
OTIIIaroJbHOM (hopme, hopMupyemsie 0011e00pa30BaTETbHON JUCIUTITHHON
2 JlucuuruMHapHble (MPEIMETHBIE) PE3YJIbTaThl YKa3bIBAIOTCS B COOTBETCTBUM € MX MOJHBIM mepednem Bo ®I'OC COO (B
nocienseit peqakiuu ot 12.08.2022)




- YMETb MIEPEHOCUTD 3HaHHS B MI03HABATENbHYIO
U MPaKTHYECKYIO oOmnacTtu
KU3HECITEITHHOCTH,

- yMETb MHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MpEeAMETHBIX 00JacTel;

- BBIIBUTATh ~ HOBBIE  WJIEH,  Mpeylararth
OPUTHHAIBHBIC TIOIXOJIbI M PEILICHHUS;

- CIOCOOHOCTH ux UCTIOJIb30BAaHUS B
MIO3HABATEIbHON M COLMATIBHOM NPAKTUKE

CBOWCTBAaX, COCTaBe, MOJYYCHUHU U
0e30macHOM HICITOJIB30BaHUU
BOKHCHIIIMX HEOPTaHHUYCCKUX |
OPraHUYEeCKHX BEIECTB B OBITY
U TIPAKTUYECKON NESITebHOCTH
YyeJIOBEKa;

- YMETh BBISIBIISATH XapaKTEPHbBIE
MPU3HAKU i B3aUMOCBSI3b
W3yUYCHHBIX MMOHITUHN, TPUMEHSATH
COOTBETCTBYIOIINE MOHSATHUS MTPH
OTIMCAaHUU CTPOCHHUSI U CBOWMCTB

HEOPTraHMYECKUX M OPraHUYECKUX
BEIIECTB U MX IIPEBPALLCHUN;
BBIIBIIATE B3aUMOCBSI3b
XUMHUYECKHUX 3HAHHUH c
MOHATHSIMA U TIPEICTABICHUSIMU
JIPYTHX  €CTECTBEHHOHAYYHBIX
MPEAMETOB;
- yMETh HCII0JIb30BaTh
HAauMCHOBaHUS XHMHYECKUX
COCAMHEHUN  MEXIyHapOIHOTO
COm03a TEOPETHYECKOMN 51
MPUKIAAHON XUMUHA u
TpUBUAJIBHBIC Ha3BaHHSA
BOKHEHIIIMX BEILECTB (ITUIICH,
aneTWICH, TJIMIEpPHH, (eHo,
dbopMabaeru, YKCYCHast
KHUCJIOTa, TJIUIMH, YrapHbIA Tas3,
YIJIEKUCITBII ras, aMMMHAK,
raimicHas H3BECTh, HEralleHas
W3BCCTh, IIMThCBAsg coma U
JPYTHUX), COCTAaBIATH (HOPMYIIbI
HEOPraHWMYEeCKUX U OPraHUYeCKUX
BEIIECTB, YPAaBHEHUS XUMHUYECKUX
peaknui, OOBSICHATh WX CMBICT;

MOJTBEPKIATh XapaKTepHbIE
XUMHYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMU
SKCIIEPUMEHTAMH M 3alUCAMH
YpaBHECHUU XUMHYECKHIX
peaKkiuii;

- yMeTh YCTaHaBIIUBATh
MPUHAJICKHOCTD HU3Y4YEHHBIX
HEOPraHUYECKUX H
OpPraHUYECKHX BEIIIECTB K
OTIPE/ICTICHHBIM KJIaccaM i
rpyImmamM COCTMHEHMUM,
XapaKTepu30BaTh HX COCTaB W
BaKHEUTIE CBOMCTBA;
OTIPEIEIISATh BHIBI
XUMHYCCKHX CBsI3Ei
(KoBaJICHTHAS, HOHHa,
MeTaJUIn4YecKasi,  BOJIOPOJHAs),

THUIIBI KPUCTATNIMYCCKUX PCHICTOK




BEILIECTB; KJ1accu (pULPOBATh
XUMHNYECKUEC

peakuuu;

- chopMHpOBATh MPEACTABIICHUS:
0 XMMMYECKOM COCTaBIISIOLICH
€CTECTBEHHOHAYYHON KapTHHBI

MHpa, pojd XMMHUHU B IIO3HAHUHU

SABJICHUI MIPUPOABL, B
dbopMUpPOBaHUM MBIIUIEHUS U
KyJbTYpPBI JIUYHOCTH, ee

(GYHKIMOHATBHON TPaMOTHOCTH,

HEOOXOMMMOW  JUIT  pelICHHs
MPAKTUISCKHUX 33744 5
DKOJIOTHUECKHM  00OCHOBAHHOIO

OTHOUIEHUs K CBOEMY 3/10POBBIO
U IPUPOJHOU Cpene;
- YMEThb NPOBOAUTH PaCy€eThl 110

XUMUYECKUM  dopMmyliaMm U
YpaBHEHHSIM XUMUYECKHUX
peaKkMi ¢  HCIOJb30BAaHUEM
buznyeckux BEJIMYUH,
XapaKTepU3yIOIMX  BEIIECTBA C
KOJIMYECTBEHHOM CTOpPOHBIL:
MAaccChI, o0BeMa
(HOpMaJbHBIE YCIIOBHS) Ta3O0B,
KOJIMYECTBA BEILIECTBA;
UCIIOJIb30BaTh CHUCTEMHBIE
XUMUYECKHE 3HaHUS JUTSt
NIPUHATUSA peleHuit B
KOHKPETHBIX YKU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX c

BCHICCTBAMU U X IPUMCHCHUCM.

OK 02.
Ucnonp3oBaTh
COBPEMEHHbIE
cpeacTBa TIOVICKA,
aHanm3a u
UHTEPIPETAIINH
uHbopmauu u
nH(pOpPMalOHHbBIE
TEXHOJIOTHH TUISE
BBITIOJTHEHUST  3aJ1a4y
npodeCcCuoHAITBHON
JESTCIIBHOCTH.

B o6s1acTH IGHHOCTH HAYYHOT'0 MO3HAHUS:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSL HAYKU M OOLIECTBEHHOW MPaKTUKH,
OCHOBAHHOT'O Ha JMAJIore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJTUKYJIBTYPHOM MHPE;

- COBEpILIEHCTBOBAHUE S3BIKOBOM u
YUTATENbCKOM  KyJIbTyphl  Kak  CpEICTBa
B3aUMOJICHCTBUSL MEXITY JIFOABMHU U TO3HAHUS
MHUpa;

- OCO3HaHWE IIEHHOCTH HAay4YHOMW JIESTEIBHOCTH,
TOTOBHOCTh  OCYILECTBJISATH IPOCKTHYK U
HCCIIEI0BATENBCKYHO JIeSITeTLHOCTh

WHAUBUAYAIBHO U B TPYIIIE;

OgiiaieHNe YHMBEpPCAJIbHBIMHU Y4eOHBIMU
Mo3HaBaATCJIbHBIMHU IleﬁCTBHﬂMH:

B) paboTa ¢ ungopmanmeii:

- BJIAZICTb HABBIKAMU TIOJTYUCHHA I/IH(bOpMaI_[I/H/I
nu3 HNCTOYHHUKOB Pa3HbIX THIIOB,
CaMOCTOSITENIFHO OCYILECTBIISATh TIOMCK, aHAIIN3,
CHUCTEMATHU3aIUIO u HHTCPIIPCTALIUIO

- yMeTb  IUIaHMpPOBaTh U
BBITTOJTHSTh XUMHYECKHUIA
SKCIIEPUMEHT (mpeBparteHus
OpPraHUYECKHX  BEIECTB  IMpU

HAarpeBaHUHM, MOJyYeHUE STUIIEHA
U U3yYCHHE €ro  CBOIICTB,
KAQueCTBEHHbIE  pEeaKklMud  Ha
aNBAETUBI, Kpaxmai, YKCYCHYIO
KUCTIOTY; JeHaTypauusi OelKOB
OpU  HArpeBaHUM,  IIBETHbBIC
peakiu  OCJIKOB;  MPOBOJUTH
peaKkIiMu  HOHHOTO  OOMEHa,
ONpENeNaTh Cpeoy  BOJHBIX
pPacTBOpPOB, KaueCTBEHHbIE
peakimy Ha cynbdat-, KapooHaT-
U XJIOPUJI-aHHOHBI, Ha KaTHOH
aMMOHUS; pemarthb
AKCIIEPUMEHTAIIBHBIE 3a/la4ud 10
TEMam "Mertamnbr" 51
"HemeTasmnbl'") B COOTBETCTBUHU C
TpaBHIaAMA TEXHUKU
0€30MacHOCTH MpH OOpAIICHUH C




uHpopMaum Pa3MUYHBIX
dbopm npeacTaBiIeHuUs,

- CO3/1aBaTh TEKCThl B Pa3MYHBIX (opMaTax C
y4eTOM Ha3HA4YCHUS WHQPOPMAIUK M ICJICBOU
ayJUTOpUH, BbIOMpas ONTHUMAIbHYIO (OpMY
MPEACTaBJIICHUA U BUSYyaJIU3alluH;

- OOCHUBATb JOCTOBCPHOCTD, ICTUTUMHOCTD
nHpOpMAIH, €€ COOTBETCTBHE IPABOBHIM U
MOPaIHHO-3TUYECKUM HOPMaM;

- HCIOJIB30BaTh CPeCTBA WH(MOPMAIMOHHBIX H
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B PCUICHUN
KOI'HUTHBHBIX, KOMMYHUKAaTHBHBIX u
OpraHU3aIlMOHHBIX 33Jad C COOJI0JCHUEM

BHIOB 5

TpeOoBaHM 3PTOHOMHKH, TEXHUKHU
0e3o0rmacHoCTH, TUTHCHBI,
pecypcocOepexxeHus, MPaBOBBIX u

ATHYECKUX HOPM, HOPM HH(POPMALUOHHOM
0€30I1aCHOCTH;

- BIIQJICTh HABBIKAMH PACIIO3HABAHUS W 3aIUTHI
uHpopMaImu, HHHOPMAITMOHHON Oe30macHOCTH
JUYHOCTH

BCICCTBAMH H J'Ia60paT0pHI)IM

00OpyIOBaHUEM;  TPENCTABISTH
pe3yIbTaThI XHUMHYECKOTO
JKCIIepUMeHTa B (hopMe 3arucH
YPaBHEHHUH  COOTBETCTBYIOIIHX
peakuuii  u  QopmyaupoBath
BBIBOJIBI HAa  OCHOBE  JTHUX
pe3yiabTaToB;

- yMeTh aQHAJTM3UPOBATH
XUMHYECKY IO uH(pOpMaIIHIO,
MOTy4aeMyto u3 pasHBIX

UCTOYHHUKOB (CPE/ICTB MAacCOBOM
ua(opmarmu, cetb MHTEpHET U
JpyTHe);

- BJIaJIeTh OCHOBHBIMM METOAAMHU
HAy4HOI'O TIO3HAaHMs BEILECTB U
XUMUYECKUX SIBIICHUI
(HabmronieHue, U3MepeHue,
9KCIIEPUMEHT, MOJICIIUPOBAHUE);

- YMETb IPOBOJUTH PAcCUEThl IO

XUMUYECKUM  dopMmyliaMm U
YpaBHEHHSIM XUMUYECKHIX
peakii ¢  HCIOJb30BAaHUEM
(bu3HIeCKuX BEJINYMH,
XapaKTepU3yIOIMX BEIIeCTBA C
KOJIMYECTBEHHOM CTOpPOHBIL:
Maccel, oObema (HOpMaJbHBIC
YCJIOBUSI) Ta30B, KOJWYECTBA
BEIIIECTBA, WCIIOJIh30BaTh

CUCTEMHBIC XUMHNUYCCKUEC 3HAHUA

JUIL  TPUHATHAS ~ PELICHUH B
KOHKPETHBIX YKU3HEHHBIX
CUTYyalLMsIX, CBSI3aHHBIX c

BCIICCTBAMHU U X IPUMCHCHUCM

OK 04.
O¢pdexTBHO
B3aMMO/ICIICTBOBATh
u paboTtatb
KOJIJIEKTHBE
KOMaHJIe.

B
u

- T'OTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOATCIIBHOCTH 1 CaMOOIIPEACIICHUIO,
- OBJIaJACHHUC HaBbIKaMH yqe6H0-

WICCIIEIOBATENLCKOM, MTPOEKTHON U COIUAIBHOU
eI TeIIbHOCTH;

Osaagenne YHHBEPCAIbHBIMH
KOMMYHUKATHBHBIMH JIECTBHSIMH:

0) coBMecTHas 1esiTeJIbHOCTD:

- TIOHMMAaTh U UCIOJIb30BaTh NMPEUMYIIIECTBA
KOMaH/IHOM ¥ UHIUBUyaIbHOU pabOThI;

- TIPUHAMAThH LIETH COBMECTHOM IEATEIBHOCTH,
OpPraHU30BbIBATE U KOOPAMHHUPOBATH JICHCTBUS
1Mo €€ [JOCTH)KCHHIO: COCTaBIATh IIJIaH
JEUCTBUM, pacHpeAcisaT pojld C Y4ETOM
MHEHUH YYaCTHUKOB OOCYXIATh pe3yJIbTaThl
COBMECTHOU PabOTHI,

- KOOPJMHUPOBAaTh W BBIIOJHATH padOTy B
YCIOBUSIX ~ PEAIbHOTO,  BUPTYaIbHOTO U
KOMOHWHHPOBAHHOTO B3aUMOICHCTBHUS;

- OCYHIECTBJISITh TO3UTUBHOE CTPATErMUYECKOE

- yMeTb  IUIAHUPOBATb U
BBIIIOJIHSTh XUMUYECKUH
9KCIIEPUMEHT (mpeBpareHust
OpPraHMYeCKUX  BELIECTB  IpU

HarpeBaHUM, TOJTYUYCHHUE STHJICHA
U UW3yYeHHUE €ro  CBOWCTB,
KaueCTBEHHBIC  pEaKIWd  Ha
QITBJICTUJIBI, KpPaxMal, yKCYCHYIO
KUCIIOTY; JCHATypaiusi OeJKoB
pu HarpeBaHuH, LIBETHBIE
peakiu  O€NKOB;  MPOBOJUTH
peakiuu  HMOHHOrO  OOMeEHa,
ONpENENATh  CpPeAy  BOIHBIX
pacTBOpPOB, KauyeCTBEHHBIE
peakiyy Ha cynbdaT-, KapOoHaT-
U XJOPHI-aHUOHBI, Ha KaTHOH
AMMOHHSI, petaTh
AKCIIEPUMEHTAIBHBIC 337aull TI0
TeMaMm "MeTamisr" nu




MOBEICHWE B PA3IMYHBIX  CUTyalusX,
MIPOSIBIISATH TBOPYECTBO M BOOOpakeHUE, OBITH
WHUIAATHBHBIM

Osgianenne YHUBEPCAJIbHbIMHU
PeryasiTuBHbIMH JeCTBUSIMU:

r) IpUHATHE ce0s1 M APYIruX JIOJei:

- IpUHAMATh MOTHUBBI W apryMEHTBl APYrHUX
moaen pH aHaM3e pe3yabTaTOB
JESTeIIbHOCTY;

- IpYU3HaBaTh CBOE IIPaBO M IMIPaBO JPYTHX
JIIOZIEH Ha OIIHOKM;

- pa3BuBaTh CIOCOOHOCTh TTOHMMATh MHUP C
TIO3UITUH IPYTOT'O YEJIOBEKA;

"HemeTtamnbl") B COOTBETCTBUU C
TIpaBHJIAMA TEXHHUKH
0€301aCHOCTH TIPU OOpAIICHUH C
BEIIECTBAMH M J1a0OPAaTOPHBIM

00OpyJIOBaHHWEM;  IPEACTABIIATH
pe3yIbTaThI XHUMHUYECKOTO
JKCTIepUMeHTa B (popMme 3amucu
YpaBHEHUH  COOTBETCTBYFOIINX
peakimii  u  hopMyIUpoOBaThH
BBIBOJABI HAa  OCHOBE  ITHX
pe3yIbTaToB

OK 07. B 06s1acTH 3K0JI0THYECKOT0 BOCIIUTAHMUS: - chopMHpOBaTh MPEACTABICHHUS:
CopeiicTBOBaTH - c(hOopMHUPOBAaHHOCTb IKOJIOTUYECKOHN | O XMMHYECKOM COCTaBIISIOIICH
COXPaHEHUIO KyJIbTYPbl, IOHUMAHUE BIUSHUA COLHUAIBHO- | €CTECTBEHHOHAYYHOM KAapTHHBI
01<py>1<a}o]_ue171 cpelbl, | 9KOHOMHMYCCKMX  IPOIECCOB Ha COCTOAHHC | MUpPa, POJIKM XMMHUHU B IO3HAHWU
pecypcoc6epe)KerHo, HpHpOI[HOﬁ n COLIPIaHBHOfI Cp€abl, OCO3HAHUC SIBJICHUU npupoasl, B
IPUMEHSTh  3HaHus | [MIO0AIBHOrO  Xapakrepa  OKOJOTHYECKHX | (GOPMHUPOBAHMHM MBILUICHUS U
06 u3MeHeHuu | Tpodiem; KYJIBTYPBI JINYHOCTH, ee
KJIMMAaTa, TPUHIMIBI | - TUIAHMPOBAHKE M OCYIICCTBICHUE JICHCTBUM B (yHKIIMOHATBPHOW TPaMOTHOCTH,
BEPEKIUBOTO OKpY’KaloIlel cpelic Ha OCHOBE 3HAHUS Iielicid | HEOOXOOUMOW Ul pelleHus
IPOM3BO/ICTBA, YCTOWYHBOTO pa3BUTHS YEJIOBEYECTBA; | MPAKTUYECKHUX 3a/1auu
> PeKTHBHO aKTHBHOE HEIPHATHE JNEUCTBHN, TPUHOCSIIMX | SKOJOTHYECKH  OOOCHOBAHHOTO
NeifiCTBOBATD B | BPEIl OKpYKarolIeii cpeie; OTHOLUCHNS K CBOEMY 310POBLIO
Ype3BIYAHBIX - yMEHuE MIPOrHO3UPOBATH | U IPUPOJAHOU CPEJE;
CHTYIHSIX. HEOIaronpHUsITHIC SKOJIOTMYECKHE | - YMETh COONMI0JaTh NpaBUiIa
MOCIIEICTBUS NPEANPUHIMACMBIX | YKOJIOTHUECKHU 11e71€CO00pa3HOro
JIEUCTBU, TPEIOTBPAILATD UX; MOBEJICHUS] B OBITYy W TPYIOBOM
- pacupeHue OIlbITa JESITEIIBHOCTH | JIEATENIBHOCTH B LEJSIX
9KOJIOTMYECKOM HAIIPABIEHHOCTH; COXPAHEHUS] CBOETO 3/I0POBbS U
- OBJIQJICHUE HaBbIKAMHU y4eOHO- | OKpY KaroIel MPUPOTHON CPelIb;
HCCIICAOBATCIILCKOU, IIPOCKTHOMU U COIIMAJIbHOU YYUTBIBATh OIIaCHOCTDH
JACATCIIbHOCTH; BO3JICHCTBUS Ha JKUBBIE
OpraHU3MbI OIPENIETIEHHBIX
BELLECTB, MTOHUMAs CMBICH
TOKa3aTest IIPEIEIIBHON
JIOIIYCTUMOW KOHLIEHTPALMU
IIK 2.4. - YMEHHME ONpeAeNsTh KOHCTPYKTUBHBIE | - C(hOPMUPOBATH MPEACTABICHHUS:
PazpabatbiBaTh 0COOEHHOCTH TpPHU CTPOUTENBCTBE >KENE3HBIX | O CBOMCTBAX METAIOB, CILIABAX,
TEXHOJIOTUYECKHE JOpOT, PEMOHTE M TEKYILIEM COJAEPKAHUU | BUAAX KOppO3HuH, obnactu
IIPOLIECCHI YKEJE3HOAOPOKHOIO Iy TH; IIPUMEHEHHUsI HEMETAUIMYECKUX U
MPOU3BOJICTBA - TOHMMAHHE TEXHOJOTMYECKHX IPOLECCOB | KOMIO3UIMOHHBIX MaTepHAJIOB,
PEMOHTHBIX  paloT | MPOU3BOJICTBA PEMOHTHBIX paboT | BUOJaX W CBOWMCTBaX TOIUIMBA,
JKEJIE3HOJOPOKHOTO | KEJIE3HOAOPOKHOTO ITYTH U COOPYIKEHHUI CMa30YHbIX u 3alIMTHBIX
MyTH U COOPYKEHHU. MaTepuanax, CBOKCTBax
HEOPTaHUYECKUX u

OpPTraHUYECKUX COCIAWHEHUN IPU
CTPOMTEBCTBE JKEJIE3HBIX J1OpPOT,
peMOHTE u TEKYILEM
COJIEP’KaHUU KEJIE3HOI0POKHOTO
My TH.




B pesynbrarte ocBOoeHMs mporpamMmbl y4eOHOTO MpeaMeTa pealnu3yercsi mporpaMmma BOCIHUTAHUS,
HanpaBJIeHHas Ha (GOPMUPOBAHME CIAEAYIOIIUX JTUUYHOCTHBIX pe3yiabTaToB (JIP):

JIP 2 TlposiBasitomuii aKTUBHYIO T'Pa)KIaHCKYIO MO3UIIMIO, IEMOHCTPUPYIOIIUN MPUBEPKEHHOCTh
IPUHLIMIAM YECTHOCTH, MOPSIOYHOCTH, OTKPBITOCTH, PKOHOMUYECKU AKTUBHBIM M Yy4acTBYIOILMH B
CTYJACHYECKOM M TEpPUTOPUAIIBHOM CaMOYIIPAaBIEHHM, B TOM YHCJIE Ha YCIOBHUAX NOOPOBOJILUECTBA,
IPOIYKTHUBHO B3aMMOJICHCTBYIOLIMI U yU4aCTBYIOUIUH B JESTEIbHOCTH OOIIECTBEHHBIX OpPraHU3alni.

JIP 4 TlposBasiiomyii 1 1eMOHCTPUPYIOIIUN YBaXXE€HHUE K JIOASM TpyAa, OCO3HAIOIIU N 1IEHHOCTh
cobctBeHHoro Tpyna. Crpemsmmiics K  (QOpMHpPOBAaHHMIO B CETEBOM cCpele JIMYHOCTHO U
npodeccroHaNTbHOr0 KOHCTPYKTHBHOTO «IM(POBOTO Caema.

JIP 16 IlpuobOpereHre 0O0YydYaIOMIMMHUCS COIMAIBHO 3HAYMMBIX 3HAHUH O TMpaBUIIaX BEACHUS
9KOJIOTHYECKOTO 00pa3a >XKM3HU O HOPMax M TPAAMIUSAX TPYJOBOM JEATEIHHOCTH YeJOBEKa O HOpMax U
TpaIULUAX MOBEIEHHS YeI0BeKa B MHOTOHAI[MOHATILHOM, MHOTOKYJIBTYPHOM OOIIECTBE.

JIP 23 [Tony4yenune o0yyarolmuMUcs BOZMOKHOCTH CAMOPACKPBITHS U caMOpealn3alus JNYHOCTH.

JIP 30 OcymecTBasOmUid TOUCK M HCMOJIb30BaHHE HWHPOPMAIMKM, HEOOXOIUMOW IS
3((HEKTUBHOTO BBIMOTHEHUS PA3TUYHBIX 3a7a4, MPOPECCUOHAIBHOTO U TUYHOCTHOTO Pa3BUTHS.



2 CTPYKTYPA U COJIEP)KAHUE YYEBHOU JAUCHUILJIAHBI

2.1 O0beM yueOHOM JUCHMILUIMHBI M BUAbI YUeOHOM padoThl

Bup yueOHo# padoThl

O0BéM B yacax

O0Bém 00pa3oBaTeIbHOM MPOrPaMMBbl Y4eOHOM TUCHHUIIIUHBI 108
B TOM YHCIIE:
OcHOBHOE coiep:KkaHue 72
B TOM YHCJIC:
JICKIIMH, YPOKH 34
caMocCTosITelIbHas padboTa 36
MPAKTUYECKUE 3aHATHUS 28
1a0b0paTOpHbIE 3aHATUS 10
IIpodeccuoHATBLHO-OPHEHTHPOBAHHOE COIEPKAHME
B T.4..
TEOPETHYECKOEe O00yueHUe 34
MPAKTHYCCKHUE 3aHSITUS 28
nabopaTopHbIEC 3aHATUS 10
KOHTPOJIbHbIE Pa0OTHI 2
B coomseemcmeuu ¢ yueOHviM niaanom no umoeam | cemecmpa ammecmayus
nposooumcs 8 hopme KOHMpPOILHOU pabomol.
[Ipome:xyTouHnas arrectanus (B popme auddepeHnnpoBaHHOTO 3a4eTa) 2




2.2 TemaTH4yeCKHUil IJIaH U coAep:KaHue YUeOHOM U CUUIIUHBI

1

4

HaumeHoBaHue pa3ieioB U TeM

Conep:xxanue yueOHOro MaTepuaJia, NpaKkTHYeCKHe U J1a00opaToOpHbIe 3aHATHS,
€caMoOCTOfITeJIbHAS padoTa o0y4yaruuxcs

O0BeMm
4acoB

DopmupyeMbie
KOMIIeTeHIIN !
(OK),IIK u
JIMYHOCTHBIE
pe3yabTatsl (JIP)

Pasnen 1. TeopeTuueckne 0CHOBbI XUMHMHU

8/4

Tema 1.1 CtpoeHue aToOMOB.
[Tepuoauueckunii 3aKOH U
NepuoInYecKas cuctemMa
XUMHYECKHUX deMeHToB J[.1.
Mengeneena

1.1.1 OcHoBHbIE MOHATHS U 3aKOHBI HEOpTraHUYeCcKOU U o0mel xumuu. [lepuoanueckas
cuctema xummuueckux snemeHToB JI.M. MenneneeBa. CTpoeHue aroma

OK 01 OK 02
JIP 16,23,30

Coaep:kanue y4e0HOro MaTepuaja

CoBpemeHHast MoJielb CTpoeHHUsl aroMa. CHUMBOJIMUYECKUHN SI3bIK XUMUU. XHMHUYECKHH SJIEMEHT.
DnektpoHHass KoHpurypaius atoma. Knaccudukainus XUMHYECKHX 3JeMeHToB (S-, p-, d-
3JIeMEHTHI). BaneHTHble 31eKTpoHbl. BaneHTHOCTh. DneKTpoHHAs MPUPOAa XUMHUYECKON CBSI3U.
DNEeKTPOOTPUIIATEILHOCTh. BUBI XUMHYECKON CBS3M (KOBAJICHTHAs, MOHHAS, METALTHMUYECKAs,
BOJIOPO/IHAS) U CIIOCOOBI €e 00pa30BaHusl.

[lepronnyeckass cucrema xumudeckux aemeHToB J[.M. MenneneeBa. PM3UYECKHHA CMBICT
[lepuoguueckoro 3axona J.M. Menneneea. 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHYECKHX
ANIEMEHTOB, 00pa3yeMbIX MMH IIPOCTHIX M CIIOKHBIX BEILECTB B COOTBETCTBMU C IOJIOKEHUEM
XMUMHUYECKOro anemeHTa B lleproamueckoit cucreme. MUpOBO33pEeHUECKOE U HAyYHOE 3HAUCHHE
Ilepnomnueckoro 3axkona JI.UM. Menneneesa. IIpornossr .M. Menneneea. OTKpbITHE HOBBIX
XUMHYECKHX 3JIEMEHTOB

CamocrosiTesibHas padoTa odyuyarommuxcsi Nel

KoHncnekr, mnoaroroBka cooOmeHuii Ha TeMbl 10 BbIOOpy: HanoTexHosorus kak
IIPUOPUTETHOE HAIPABICHHUE PA3BUTUs HAayKH M NMpou3BoAcTBa B Poccuiickoit @enepanuu;
PagnoaktuBHOCTE. lCnosb30BaHME paJgMOAKTUBHBIX M30TOINOB B TEXHUYECKHX LEIIAX.
PeHTreHoBCcKOE H3Iy4YeHME U €ro MHCIOIb30BaHME B TEXHUKE M MeJuuMHeE. Pemenue
TEOPETUYECKUX U IKCIEPUMEHTAIBHBIX 3a/ay 10 BOIPOCAM: OCHOBHBIE IOHATHS XHMHH,
OCHOBHBIE 3aKOHbl XUMHM. PacueTHble 3azaud Ha HaXOXKJIEHUE OTHOCHUTEIbHOU
MOJIEKYJISIPHOM MAcChl, ONPEAEICHNE MacCOBOM 0JIM XMMUYECKUX 3JIEMEHTOB B CJIOKHOM
BEILIECTBE.

1.1. 2 IIpaktuyeckoe 3anHsiTHe Nel PerieHue NpakTHKO-OPUEHTUPOBAHHBIX PACUYETHBIX
3agay 1o TeMe: "OCHOBHBIE KOJWYECTBEHHbIE 3aKOHBl M pacyeTbl IO YpaBHEHUSM

OK 01 OK 02
[IK 2.4.




4

XUMHYECKHUX peakiui”

IMpopunbsHbie U MpodecCHOHATBLHO 3HAYMMbIE JIEMEHTHI COAEpPKAHUSA: XUMUUECKHUE
SIBJICHUSI B OCHOBE TEXHOJIOTUYECKUX OMNEpaluid Ha MNPEINPUITHSAX KEIE3HOI0POKHOTO
TpaHcnopTa (HamiaBKa P PEMOHTHBIX pab0TaX, HAHECEHHE JJAKOKPACOUHBIX MOKPBHITHH).

JIP 2,4,16,23,30

CamocrosiTesibHAs padoTa odyuyarmmuxcs Ne2

[TonGop, ananu3 u npeoOpazoBaHue yueOHOro Matepuaia. [loarotoBka cooOieHn Ha TEMBI
o BeIOOpY: McTopus pa3Butusi xuMuueckoir Hayku B Poccum; Benukue xummku Poccuw;
Kuznub u nesirenpHocTh .M. MeHeneena.

1.1.3 IlpakTuyeckoe 3aHsiTHe Ne2 PernieHue NPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3agau no teme: llepuonmueckas cucrema xumuuyeckux sieMmeHToB .M. Menneneesa.
Crpoenue atoma

IpoduibHbie U NPodeccHOHATLHO 3HAYUMBbIE JJIeMEeHThI coaep:kanus. OCHOBHEIC
XMMHYECKHE 3aKOHBI, TEOPUU M YUEHHUs CHOCOOCTBYIOT 0OoJjiee MOJHOMY U OCO3HAHHOMY
MOHUMAHHUIO XUMHYECKUX TPOIECCOB A (POPMHUPOBAHUS HAYYHOTO MHUPOBO33PEHUS; KaK
OCHOBBI JUIsl KOJIMYECTBEHHBIX pACUYCTOB M PpEIICHHWS MHOTHE pacueTHbIE 3aJadyu
MPAKTHYECKOTO U TEXHOJOTUYSCKOTO 3HAUCHUSI.

OK 01 OK 02
IIK 2.4.
JIP 2,4,16,23,30

CamocTosiTesbHasi padoTa o0yyarommxest Ne3

[Ton6op, ananu3 u npeodbpazoBaHue yueOHOTO MaTepuana. [loaroroBka cooOmeHni Ha TEMbI
10 BI)I60py1 Pa}II/IoaKTI/IBHOCTB. Hcnonp3oBanue PaAUOAKTUBHBIX H30TOIIOB B TCXHUYCCKHUX
neiax. Pentrenosckoe H3JIYUCHHUC U €T'0 MCITOJIBb30BAHUC B TCXHUKC U MCOUIIMHC.

1.1.4 IlpakTnueckoe 3ansitne Ne3 PemieHue skcrepuMEHTANbHBIX 3a7ad MO TeMe: THIbI
XMMHYECKHX CBs3eU. TUIIBI KpUCTAININYECKUX PELIETOK

IIpopuiabubie U npodeccHOHANBHO 3HAYMMBbIE JJIEMEHThI coaep:kaHus. KoMmIuiekcHble
COEJIMHEHHS] UCIOJIb3YIOT JJIsl OKpPacKU 3IaHMM, COOpPYKEHMH, 00OpyJOBaHHSA U IyTEBBIX
MalIUH

OK 01 OK 02
JIP 2,4,16,23,30

CamocrosiTesbHas padoTa odyuyaromuxcs Ned
[Tog6op, ananm3 u npeobpazoBaHue yueOHOTO MaTepuana.

Paspnen 2. Xumnuyeckue peakuuu

10/5

Tema 2.1 Tumsl XUMHYECKHUX
peaxkumit

2.1.1 Knaccudukanus v TUTIBI XAMUYECKUX PEAKIIUH HEOPTaHWYECKUX COCAUMHECHUI

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




2

Conep:xxanue yueOHOro MaTepuaJa

Kﬂaccn(l)m(aunﬂ U TUIIBI XUMHWYCCKUX peaKum“I C y4aCcTUECM HCOPraHMYCCKHUX BCHICCTB.
CocraBieHHe ypaBHEGHUU pEaKIMil COCIMHEHWs], Pa3OKEeHUs, 3aMEelIeHUsl, OOMEHa, B T.d.
peaKuHﬁ TopCHUA, OKUCIICHUA-BOCCTAHOBJICHUS.

YPaBHeHI/IH OKHCJICHUSA-BOCCTAHOBIICHUA. CreneHp OKHCJICHUA. OKUCIIUTEND u
BOCCTAHOBUTCIIb. CocraBieHue u YPaBHHUBAHHUC OKHUCIUTCIIBbHO-BOCCTAHOBUTCIIBHBIX
pPeaKIU METOJIOM 3JIEKTPOHHOTO OanaHca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU B
MIPUPOJIE, MPOU3BOACTBEHHBIX MPOIIECCaX U )KU3HEIEATEIbHOCTH OPTraHU3MOB.

CamocrosiTesibHAs padoTa o0yuarwmuxcsi Ne5
Amnanu3 1 npeoOpazoBanHue yueOHOM HHGOpPMAIIH.

2.1.2 IIpaktnueckoe 3anaTHe Ned PeileHHe SKCIEPUMEHTANBHBIX 3a7a4 IO TEMeE:
"OKHUCIUTETBHO-BOCCTAHOBUTENbHBIE peaKkIuu"

[popunbubie U npodeccHOHAILHO 3HAYHMBbIE JJIE€MEHTHI CcoAep:KaHusA. 3HauCHHE OK 01 OK 02
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMd B MHPHPOJE W  Ha  NPEANPHUSITHAX IIK 2.4
KEJIEe3HOIOPOKHON OoTpaciu. OKUCIUTENIBHO — BOCCTAHOBHUTEIbHbIE MPOIECCHl KaK OCHOBA 7P 4,16,23,30
IIPOIIECCOB KOPPO3UU METAIIIOB, paOOTHl XUMUYECKHX HCTOUHUKOB TOKA U aKKyMYJIATOPOB U
T.JI.
CamocTosiTesbHasi padoTa o0yyarommxest Ne6
[Ton6op, anamu3 U npeoOpazoBaHue yueOHOW HHPOPMALIUH.
Tema 2.2 DaekTpouTHYecKast 2.2.1 PacTBOopeHHe Kak (PU3NKO-XUMHUECKUH TTPOIIecC. OK 01 OK 04
AUCCONMUALMSA M MOHHBII 00MeH [IK 2.4.
JIP 4,16,23,30

Coaepxxanue yyeOHOro MaTepuaJa

Teopus EKTPOIUTHYECKON Tucconranuy. oHbI. DIIeKTPOJIUTEL, HEANIEKTPOIUThI. Peakuuu
noHHOro ooMeHa. CocTaBiieHUE peaKkluil HOHHOTO OOMEHa IyTEM COCTaBJICHUS UX MOJIHBIX U
COKpaLICHHBIX HOHHBIX ypaBHEHUI. KUCIIOTHO-OCHOBHBIE peaKkiMy. 3aJaHus Ha COCTABIICHUE
WOHHBIX PEaKIUM.

[TpakTHueckoe UCIOIb30BaHUE PEAKIIMI HOHHOI'O 0OMEHA U THPOJIN3a B TEXHOJIOTUYECKUX
npoueccax  eJIe3HOJLOPOXXHOTO TpaHCIOpTa. [lonarus: rajJbBaHOCTerus,
rajibBaHOIJIACTHUKA, UX IPAaKTUYECKOe 3HaYeHHUE B 3KeJIe3HOLOPOXKHOM XO3AKCTBE.

CamocrosiTesibHasA padoTa o0yuaromuxcs Ne7
AHanu3 u npeoOpa3oBaHue ydyeOHOUM uH(popmaruu. [loarotoBka cooluieHuii Ha TeMmy IO
BbIOODPY: [IpakTHueckoe NMpUMEHEHHUe 3JeKTpoju3a: padhUHUPOBAHME, TaJIbBAHOIUIACTUKA,




IaJIbBAHOCTCT U,

2.2.2 JlabopatopHoe 3aHsTHe (padora) Nel "lccrmenoBaHWe CBOWCTB DIEKTPOIUTOB.
Omnpenenenne pH cpeast pactBopoB. Teopust 37EKTPOJIUTUUECKON JUCCOHAIINK"
IIpo¢punabubie U npodeccHOHATBHO 3HAYMMBbIE 3JIEMEHTHI COAeP:KAHUA. AKKYMYJISITOPHIL:

MNPUHOMIT UX pa6OTBI, X IPUMCHCHHUEC MTPU CTPOUTCIILCTBE U PCMOHTC KCIJIC3HBIX AOPOT.

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

CamocTosiTebHasi padoTa o0yuarommxest Ne8
Amnanu3 u npeoOpa3zoBanue yueOHOH nHPOpMALUH.

2.2.3 JlabopaTopHoe 3ansiTHe (padoTa) Ne2 "Peakunu nonHoro oomena. ['maponus coneir”
IIpopuabHbie u NpodeccHOHATBLHO 3HAYMMbIE 3JIeMEeHThI cojlep:kaHus. [I[pumenenne Ha
’KEJIE3HOI0POIKHOM TPAHCIIOPTE PEAKIIMU HOHHOTO OOMEHa JUIsl yMATYEHHsI BOJIbI (CHI)KEHHE
koHIeHTpauu KoHoB Ca?* m Mg?"). Tuaponus Ha NPEINPUATUIX IHKEJIE3HOIOPOKHOTO
TpaHCIOpTa.

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

CamocrosiTesibHAsA padoTa o0yuaromuxcs Ne9
AHanu3 1 npeobpa3oBaHue yueOHON HHPOPMAIIHH.

Pa3znen 3. CTpoeHue BelecTBa M CBOMCTBA HEOPraHUYECKHUX BelleCTB

14/7

Tema 3.1
HOMeHKHaTypa nu
HGOpFaHI/I‘-IeCKI/IX BCIICCTB

Knaccuduxkanmus,

CTpPOEHHUE

3.1.1 OcHOBHBIE KJIACCHI CIIOKHBIX HEOPTAHUUYECKHX COCTUHCHUH.

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

Coaep:xkaHue y4eOHOT0 MaTepuaJja

[Ipenmet Heoprannueckor xumun. Kiraccudukamnus HeopraHndeckux BemiecTB. [IpocTeie u
cnoxxkHble BemecTBa. OCHOBHBIE KIAcChl CIOXKHBIX BEIIECTB (OKCHABI, THIPOKCHUJIBI,
KHCJIOTBI, COJIM). B3auMOCBSI3b HEOPraHMYECKHMX BEIIECTB. ATperatHble COCTOSHUSA
BemecTBa. Kpucramnmmdyeckue u amopdHbIe BemecTBa. THUMbI KPUCTATIMIECKUX PEIIETOK
(aToMHasi, MOJICKYJISIpHAsl, MOHHAS, METa/UIMYecKas). 3aBUCUMOCTh (DU3MYECKHX CBOMCTB
BEIIECTBA OT THUIA KPUCTAJIMYECKON PEIIETKH. 3aBUCUMOCTh XHMHUYECKOW aKTUBHOCTH
BEIIECTB OT BHUJAa XUMHYECKOW CBS3M W THUMNA KPUCTALIMYECKOW pemeTku. [IpuauHbl
MHOT'000pa3usi BEIIECTB

CamocTosiTesibHas padoTa odyuyaommuxcs Nel0
AHayu3 1 npeoOpa3oBaHue yueOHOUM MHMOPMAIH.

3.1.2 IlpakTuueckoe 3ansitue NeS PemieHue sKcrieprMEHTANBHBIX 3374 10 TeMe: YucThie
BEIIECTBA U CMECH. J[MCIIEpCHBIE CUCTEMBI.

IMpodunbubie U NpodecCHOHANBLHO 3HAYMMBbIE JJIeMeHThI coaepxanusi. [Ipumenenue
CMOJI ¥ OUTYMa MPHU CTPOUTEIBCTBE U PEMOHTE JKEJIE3HBIX JIOPOT

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30
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CamocrosiTesibHasA padoTa oOyuaromuxcs Nell

[TonGop, ananu3 u nmpeodpa3oBanre yuyebHoro MaTepuana. [loaroroska cooOIeHnit Ha TEMY
no BbIOOpPY: AMopdHBIE BellecTBa B MNpUPOJE, TexHUKe, ObITy; Ilmasma — yeTtBeproe
COCTOsIHME BellecTBa; I'py0oanucnepcHble CUCTEMBL, UX KiIacCU(UKalus U UCIOJIb30BaHNE B
npodeccroHanbHOM nesiTenbHoCTH; [IpuMeHeHne cycieH3uil 1 SMyJIbCUN B CTPOUTENIBCTBE.

Tema 3.2 Dusuko-xuMHUeCKUe
CBOICTBAa HEOPTAaHUYECKUX BEIIECTB

3.2.1 Metannsl. [Tonoxenne B [ICXD JI.1. MenneneeBa, ocooeHHoCcTH cTpoeHUs. Kopposus
MeTaJuI0B. MeTo/1bl 3aIUThl KOHCTPYKIIMH IMOIBH>KHOTO COCTaBa

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

Conep:kanue y4e0OHOTro MaTepuaja

Metamnbl. OOume ¢uznueckue U XUMHUUECKUe CBOMCTBAa MeTaiuioB. CrocoObl MOTydeHHus.
3HaYeHHWE METAUIOB W HEMETaUIOB B MPHUPOJAEC H JKU3HEACITEIbHOCTH 4YEJIOBEKa U
opranu3moB. Kopposusi MeTaymuioB: BHABI KOPPO3WHU, CIOCOOBI 3alIMTHl METANIOB OT
KOppO3UH

CamocrosiTesibHast padoTa o0yqyaromuxcs Nel2

[TonGop, aHanu3 W mpeoOpa3oBaHue yueOHOW WHMopmanuu. IToaroToBka cooOIIeHHWIT Ha
TeMy 1o BbIOOpY: JKene3o — Kak OCHOBHOW KOMIIOHEHT MHOTHX CIUIaBOB. lIpumeHeHue
METaJUIOB U UX CIUIaBOB B KayeCTBE KOHCTPYKIMOHHBIX MAaTEPHAIIOB Ha IPEANPUATHUAX
KEJIE3HOJOPOKHOr0 TpaHcnopTa. Koppos3uss MeTamioB, OCOOEHHOCTH KOPPO3MOHHBIX
MIPOLIECCOB, MPOUCXOIALINX HAa 0OBEKTAX HKETE3HOI0POKHOTO TPAHCIIOpTa.

[ToarotoBka mpe3eHTanuii Ha TeMy 1o BbIOOpy: McTopus moiydeHHs U MPOU3BOJACTBA
amoMuHMs. Posnb  MeTaioB B HMCTOpPMM — 4YEIOBEYECKOM mMBWiIM3auuu. lcropus
OTEUECTBEHHOM 4YepHOW MeTaurypruu. McTopus OTE€YeCTBEHHOM IBETHOM METaJLIypruu.
XyMHSA METANI0B B MO€H NpoQecCHOHAIBbHON [eATENbHOCTH. 3aBUCHUMOCTb CKOPOCTH
KOppO3MHM OT YCIOBHH OKpyxarwmeil cpensl. Knaccupukanus Koppos3uu MeTalJIoB 10
pa3nuuHbIM Ipu3HaKkaM. CrocoOsl 3alUThl METAJIJIOB OT Koppo3uu. [Ipon3BoacTBO UyryHa u
CTAJIN.

3.2.2 Ilpaktnueckoe 3ansaTHe Ne6 PerieHue SKCIEPUMEHTAIBHBIX 3aad [0 TEMeE:
"Merannbt"

IIpopuiabHbie U npodeccHOHATBLHO 3HAYMMbIE JJIeMEHThbl coaepxkaHusa. [lyreBoe
X03s5IiicTBa Kak OCHOBHOM TNOTpeOWUTENb IBETHBIX METAIJIOB Ha IKEJIEe3HOJOPOKHOM
Tpa"cnopTe. CriocoObl 3alUTHl METAJIIOB OT KOPPO3HUH

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

CamocrosiTesibHast padoTa o0yuyaromuxcs Nel3
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHMK HA CBOWCTBA, COCTAaB, IOJYYEHHE U
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0€30MacHOe UCIOJIb30BAaHUE METAJJIOB B OBITY U MPAKTUYECKOH J1€ATEIbHOCTH YEJIOBEKa.

3.2.3. Hemeramnsl. [Tonoxenue B [ICX3 JI.1. MenaeneeBa, 0COOEHHOCTH CTPOCHHUS

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

Conaep:kanue y4e0OHOTro MmaTepuasa

Hemerannpl. OO6ume ¢Qusnmuyeckue M XUMHUYECKHE CBOWCTBA HEMETAJNIOB. THUIUYHBIC
cBoiictea HemetamoB [V- VIl rpynm. Knaccudwukamus u HOMEHKIATypa COCIUHEHUN
HeMeTayioB. [I[pyuMeHeHHe Ba)KHeEMLIMX HeMeTa/UVIOB W UX COeJUHEHHH B
»KeJIe3HOLOPOXKHOM X031KUCcTBe KpyroBopoTbl OMOTr€HHBIX 3JIEMEHTOB B IPUPOJIE

CamocrosiTesbHas padora odyuarommuxcs Nel4
[Toab6op, ananu3 U npeodpa3oBaHue YueOHOW MHPOPMAIIHH.

3.2.4 Ilpaktuyeckoe 3aHaTHe Ne7 PelieHHe 5SKCIEPUMEHTAIBHBIX 3aJad II0 TEMeE:
"Hemeransr"

IIpodpuiabHbie U NMpPodecCHOHAIBHO 3HAYMMbIE JIEMEHThI coaepxkaHus. lIpumeHenue
KpuUnTOoHa B (hapax MNOABIKHOTO cocTaBa. DTOp — KOMIIOHEHT XHUAKOW CMaszka IS
YMEHBIICHUS TPEHUS IeTajel U Y3J10B IyTEBbIX MAIIMH.

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

CamocrosiTesibHasA padoTa odyyaromuxcs Nels

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHWA HAa CBOWCTBA, COCTaB, IOJYYEHHE U
6e30MacHOe HCTOIb30BaHNE HEMETAUIOB B OBITY U MPAKTUYECKOM JEATENbHOCTH YEJIOBEKa.
[TonrotoBka cooOmeHuit Ha TeMy 1o BbiOopy: IlpuMeHeHHMe HeMmeTaioB B
JKEJIE3HOJOPOKHOM X034icTBE. [IpaBuia nepeBo3KM HEMETAJUIOB I10 KEJIE€3HOM I0pOre.

Tema 3.3 Nnentuduxamnus
HEOPTaHMYECKUX COCTUHCHHIA

3.3.1 I'enetnueckas CBs3b HEOPraHUUECKUX COEUHEHUI
Hrorosasi konTpobHasi padora Nel

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

Coaep:kaHue y4eOHOT0 MaTepuaJja
XHUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BeliecTB  (OKCHJIOB,
THIPOKCUIIOB, KHCJIOT, COJIEH M Jp.). 3aKOHOMEPHOCTH B H3MEHCHHU CBOWCTB MPOCTHIX
BEIIECTB, BOJOPOJHBIX COCAWHEHHH, BBICIINX OKCHAOB M THAPOKCHAOB. WmeHTHUKAIIHASL
HEOPTaHMYECKMX BEIIECTB C HCIOJb30BaHUEM UX (PHU3UKO-XMMHUYECKUX  CBOKCTB,
XapaKTEPHBIX KAUECTBEHHBIX PEAKIINT

Hmoz | cemecmpa: MakcumanbHas yueOHasi Harpy3ka (Bcero)
OO0s3atenbHas ay JUTOpHas yueOHasi Harpyska (Bcero)
NPAKTUYECKHUE 3aHATHS

48

32

14




nabopaTopHbie 3aHATHS (PabOThI)
camocTosiTeNbHas paboTa
KOHTpOJIbHAsI paboTa

16

Paspnen 4. CtpoeHue u CBOWCTBA OPraHNYeCKHUX COCAUHEHU I

32/16

Tema 4.1 Knaccudukanus,
CTpOEHHUE u HOMEHKJIaTypa
OpraHMYECKHX BEILECTB

4.1.1 TlonsiTvie 00 OpraHUYECKUX BEIIECTBAX, UX MPUMEHEHHUE Ha KEJIe3HOU Jopore.

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

Coaep:kanue y4e0HOro MmaTepuaJsa

IlosiBneHne W pa3BUTHE OPraHMYECKOM XMMHUM Kak Hayku. lIpenmer opraHMYeckod XHMUU.
MecTo ¥ 3HaY€HHME OPraHMYECKOM XHMHUU B CHCTEME €CTECTBEHHBIX HayK. XUMHUYECKOE
CTPOCHHE KaK IOpAJOK COCIUHEHHs AaTOMOB MOJIEKYJIE COIJIaCHO HX BaJICHTHOCTH.
[IpuMeHeHre OpraHuYeCKUX BEIIECTB Ha XKEJIEe3HOM gopore

CamocTosiTesibHAas padora odyuaromuxcs Nel6
[TonGop, ananu3 u mpeoOpa3zoBaHue yueOHOW mH(popManuu. [ToaroroBka cooOlieHUN Ha
TeMbl 1O BbIOOpPY: JXu3Hb M nesrenbHOCTh A. Kekyne. XXus3Hb W JeSTEIBHOCTH n.
bepuenunyca. XKusnp u gesrenpHocts @. Bemtepa.

4.1.2 Teopus A.M. BytnepoBa. Knaccudukanust opraHU4eCcKix BEIIECTB.

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

Coaepxanue yyeOHOro MaTepuaJa

[TonoxxeHust TeOpUM XMMHUUECKOTO CTPOEHHUSI opranuueckux coeaunenuit A.M. bytneposa.
VYriiepoaHblid CKeIeT OPraHMYeCKON MOJIEKYJIbl 3aBUCUMOCTb CBOWCTB BEIIECTB OT XMMUYECKOTO
ctpoeHust Monekys. M3omepust u uzomepsl. Ilonstue o ¢yHKuMOHaIBHON rpymnme. Pamukai.
[Tpunnunel knaccuUKaUU OpPraHUYECKUX COeIMHEHMH. MexayHapoaHas HOMEHKIAaTypa U
MIPUHIMIIBI HOMEHKJIATYpPbl OPIraHUYECKUX COECAMHEHH

CamocrosiTebHas padoTa odydarwmmuxcsi Nel7

[TonGop, ananu3 u mpeoOpa3zoBaHue yueOHOW mHpopManuu. [ToaroroBka cooOlieHUN Ha
Temy 1o BbiOOpy: Kusub u nesrenpHocTh A.M. Bytnepoa. XXusnup u nesrensHocts B.B.
MapKOBHHUKOBA

Tema 4.2 CpoiicTBa OpPraHUYECKUX
COEMHEHUN

4.2.1 AnkaHBbl: COCTaB, CTPOCHUE, FTOMOJIOTHUECKUN PSII.

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30
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Conep:xxanue yueOHOro MaTepuaJia

[IpenenvHBIC yTIEBOIOPOABI (ATKAHBI U IMUKIOATKAHBI). (OCOOCHHOCTH KIacCU(UKALNUUA U

HOMEHKJIATypbl, H30MepHsl, (QU3NUECKHE CBONCTBA, XHMHUYECKHE CBOICTBa, CHOCOOBI

nosydeHus. [opeHnme MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHHMKOB TeIUla B

MPOMBIIIIEHHOCTH U ObITy. CBOIICTBa MPUPOIAHBIX YTIEBOIOPOAOB, HAXOXKICHHE B PUPOJIE

Y IPUMEHEHHE AJIKAHOB.

CamocrosiTesibHAs padoTa odyuarommuxcs Nel8

[Tog6op, ananu3 u mpeoOpazoBanue yueOHOU uHpopmaimu. [loaroroBka cooOuieHuit Ha

TeMy 10 BbIOOPY: DKOJIOrMYECKHE AacHeKThl HCIIONIb30BAHUS YIJIEBOJAOPOAHOIO ChIPbSL.

XHMHS YIIEBOAOPOIHOIO ChIPbs U MOsI OyyIlias ClIelUaabHOCTb.

4.2.2 Tlpaktnyeckoe 3aHaTHe Ne8 PemeHue 5SKCIIEPUMEHTAIBHBIX 3a1a4 II0 TEMeE:

"CpaBHuUTeNIbHAsA XapaKTEepPUCTHKA METaHa U dTaHa"

[Hpopunbuble W npodeccHOHATBLHO 3HAYHMbIE 3JJIeMEHTbl coaepxkanusi. Kuakue OK 01 OK 02

YIJI€BOJI0PO/IbI (O€H3UHBI, KEPOCUHBI, COJSIPOBBIE Macjia, Ma3yT) - B Ka4yeCTBE TOPIOYEro B K 2.4.

JBUTATEJISIX BHYTPEHHETO CrOpPaHMs MOJABMIKHOTO COCTaBa KEJIEe3HOJOPOKHOTO TPAHCTIOpTa. JIP 4,16,23,30

TBepable yriaeBoaopoab! (mapaduHbl) — KOMIOHEHTH! KUIKUX CMAa30K, UCHOJIb3YEMbIX s

CMa3KH TPYUIMXCS Y3JIOB U JeTajel MyTeBbIX MallKH.

CamocrosiTesibHas padora odyuarommuxcs Nel9

Bbluuc/ieHHs1 10 ypaBHEHUI0O XMMHUYECKOW peakldu (Macchl, 06beMa, KOJMYecTBa

MCXOJHOTO BelllecTBa WJHW MNpPOAYKTAa peakLUU @0 HU3BECTHBIM Macce, O00OBEMY,

KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BEIlleCTB UJIHU NPOAYKTOB PEAKIUH).

4.2.3 Ankensl, ankaaueHbl. CocTaB 1 0COOEHHOCTH CTPOSHUS OK 01 OK 02

[IK 2.4.

JIP 4,16,23,30

Coaep:xxaHue yueOHOro MaTepuaJa

Henpenenvubie (ankeHbl, ankuHbl W ankagueHbl). OCOOEHHOCTH KiIacCU(UKALUU U
HOMEHKJIATYpbI, H30MepHsi, (U3UYECKUE CBOWCTBA, XUMHUYECKHE CBOWCTBa, CIIOCOOBI
MMOJTYy4YCHHUS. FOpeHI/IC allCTHJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOI'O IINIaMCHHU JJIA
CBapKM M pe3ku MeTauioB. llpakTuueckoe NpUMEHEHHE alKEHOB M aJIKaJAHUEHOB B
YKEJIE3HOJOPOKHOM XO35KCTBE

CaMmocTosiTe1bHasi padoTa o0yuarommxcs Ne20
[TonOop, ananus u npeodbpazoBanue yueOHoH nHopMaIHH.
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4.2.4 Ilpaktuyeckoe 3aHaTHe Ne9 PemeHue 5KCHEPUMEHTAIBHBIX 3a/Jady IO TEMeE:
"[lonyueHnue sTUIeHA U U3y4YEeHHUE €r0 CBOMCTB"

Ipopuiabubie U npodeccHOHATBLHO 3HAYMMBIE JJIeMEHThI cojep:kanus. [[puMeHeHus
MOJINMEPOB Ha MPEANPUATHIX >KEJIE3HOJOPONKHOTO TpaHCIOPTa IS AJIEKTPOU3OJISILINH,
PYKaBOB TOPMO3HOM CHCTEMBI MyTEBbIX MAIllMH, MIPUBOJIHBIX PEMHEH, Y00HUTOBBIX COCYIO0B
AKKyMYJIATOPOB, JIeTajleil 1 3alIMTHBIX MOKPHITHI HA KEJIE3HOI0POKHOM TPAHCIIOPTE

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

CamocrosiTesibHAs padoTa odyuarommuxcs Ne2l

Bbruncnenus no ypaBHEHMIO XUMUYECKOW peakuuu (Macchl, 00bEMa, KOJIUUECTBA UCXOIHOTO
BCIICCTBA WJIM MPOAYKTA PCAKIUMU IO U3BECTHBIM MaccCe, O6’béMy, KOJMYCCTBY OAHOTO H3
MCXOJIHBIX BEIIECTB WM IPOJYKTOB PEAKLIUN).

4.2.5 TIpaktuueckoe 3ansitue Nel0 Pemenwe 5SKCIIEpUMEHTAIBHBIX 3334 IO TEMeE:
"AuetusneH u ero romoJyoru" (AJTKUHBI)

IMpopunbHbie U NMPodecCHOHAIBLHO 3HAYMMBbIEC JIEMEHThI cojep:kaHus. [[pumeHenue
MOJIUMEPHI HA OCHOBE IMPOW3BOJHBIX ATKMHOB B KAaY€CTBE M3OJISIIIMH 3aIUTHBIX 000JI0YEK
KaOeIbHBIX U3/ICTTUI U TPOBOJIOB, BHYTPEHHEH OTIEIKU MyTeBbIX MAIIUH

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

CamocTosiTe1bHasi padoTa o0yuarommxces Ne2?2

[TonGop, ananu3 u mpeoOpazoBanue ydeOHOU mH(popManuu. [loaroroBka cooOrieHuil Ha
TeMy 10 BbIOOpY: IlpuMeHeHHMe amneTwieHa W €ro TOMOJIOTOB Ha MPEANPUSITHIX
KEJIE3HOJOPOKHOTO TPAHCIIOPTA.

4.2.6 Apensl. CocTaB, CTpOEHHUE, TIOJTyYEHUE

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

Coaep:kanue y4eOHOro MmaTepuaja
OcoOenHoctn KiaccupuUKalMk W HOMEHKJIATyphl, H30MepHs, (QHU3UUYECKHUE CBOWCTBA,
XUMHUYCCKHUC CBOI\/'ICTBa, CIOCOOBI IIOJTYYCHHMA.

CamocTosiTe/ibHAs padoTa odyyawmmuxcs Ne23

[Ton6op, ananusz u mpeoOpazoBanue yueOHOUW mHPopmanmu. [loaroroBka cooOuieHui Ha
TeMy 1O BbIOOpY: [IpuMeHeHWe apeHOB HW WX TOMOJIOTOB Ha MPEANPHUATHIX
KEJIE3HOJOPOKHOTO  TpaHCIOpTa.  TOKCHYHOCTh  apOMATHYECKHX  YIJIEBOJAOPOIOB.
SImOXUMHKATEL

4.2.7 Tlpaktuueckoe 3anaTHe Nell Pemenuwe SKCIEPUMEHTANBHBIX 3aqa4 IO TEMe:
"CpaBHuUTENIbHAS XapaKTEPUCTUKA CIUPTOB"
IIpo¢puiabHble M MpPodecCHOHATBHO 3HAYNMBIE 3JIeMeHThl coaep:kaHusi. OTHOATOMHBIE

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




2

CIUPTBl — KaK OCHOBA JIAKOKPAaCOYHBIX MAaTEPUAIOB HAXOIALIMX CBOE IMPUMEHEHHE B
KEJIE3HOIOPOKHOM XO3AHCTBE (Kpacka JJsl MOKPBITHS IMYTEBBIX MAIIHMH; MJIACTH()UKATOPHI,
MpUMEHsSIEMbIE B CBETO-, TEPMO-, MOPO30-, BJIArOCTOMKHUX JETasAX IMYTEBbIX MAIIUH U T.1.).
[IpuMmeHeHre ATUIICHIIIUKOIIS U TJIMIEPUHA B KauecTBE aHTU(PHU30B B paguaTopax CUCTEM
OXJIAXKICHUS JBUTATENe BHYTPEHHETO CrOpaHUs; THUJIPABINYECKUX, TOPMO3HBIX H
3aKaJOYHBIX JKUIKOCTEH B IOJBM)KHOM COCTAaBE JKEIE3HOJOPOXKHOIO TPAHCIOPTA.
IIpakTHueckoe 3HaUCHUE aPOMATUYECKHUX CIIUPTOB U UX MPOU3BOIHBIX B JKEIE3HOI0POKHOM
xo3sHcTBe. [lepeBo3ka 1 MapKUPOBKA CIIMPTOB 110 JKEIE3HOU Jopore

CamocTosiTesbHasi padoTa o0yuarommuxcest Ne24

[Tog6op, ananu3 u mpeoOpazoBanue yueOHOUW umHPopMmaumu. [loaroroBka cooOuieHuit Ha
TeMy 1o BbIOOpPY: IlpakTMueckoe 3HaueHHE OJHOATOMHBIX CIIUPTOB B KEJIE3HOJOPOKHOM
xo3siicTBe. IlepeBo3ka CHMpPTOB MO JKEJIE3HOM AOpore, MapKUpoBKa Ipy30B. MeTaHoI:
xemoduius 1 xeMopooust. ITaHO: Benuyaiinee 6J1aro U CTpaIIHOE 3710. AJKOTOJIM3M U €ro
npodunaktuka. [IpakTuueckoe 3HaueHME MHOTOATOMHBIX CIIHPTOB B JKEJIE3HOJOPOKHOM
xo3siicTBe. [lepeBo3ka apoMaTHUECKUX CIUPTOB M0 JKEJIE3HOM opore, MapKUpOBKa I'PY30B.

4.2.8 Anpnerunsl. Kap6oHoBbie kucioTel. CocTaB, CTpOCHHE, KiTacCUDUKATIIHS

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

Coaep:kanue y4e0HOro MmaTepuasa

OcobenHocT KinaccuPUKaMd W HOMEHKJIATYphl, HW30MEpHs, (PU3NYECKUE CBOMCTBA,
XUMUYECKHE CBOMCTBA, CITOCOOBI MOJydeHHs. Mblia Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT,
ux momomiee nericteue. CiioxHbie 3QUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT.

CamocTosiTeIbHasi padoTa o0yuaromuxces Ne25

[Tog6op, ananus3 u mpeoOpazoBanue yueOHOUW umHPopmaumu. [loaroroBka cooOuieHuit Ha
TeMy 1o BbIOOpPY: MypaBbuHas KHCJIOTa B IPHUPOAE, HayKe W IpousBojacTBe. McTopus
ykcyca. I[lpakthueckoe 3HaueHHE albJETUJOB UM UX IMPOU3BOJHBIX B JKEJIE3HOJOPOKHOM
xo3siicTBe. IlepeBo3ka anbIeTWAOB IO KEIE3HOW JOpore, MapKUpPOBKa T'PYy30B.
[TpakTrdeckoe 3Ha4YeHHE KAPOOHOBBIX KUCJIOT M WX MPOU3BOJIHBIX B KEJIE3HOJAOPOKHOM
xo3sricTBe. [lepeBo3ka KapOOHOBBIX KHCIOT MO JKEJIE3HOW JOpore, MapKHPOBKa TPY30B.
[TpakTHyeckoe 3HaYeHHE KUPOB U UX MPOU3BOJIHBIX B JKEJIE3HOIOPOKHOM XO3SICTBE.

4.2.9 JlabGopaTopHoe 3ausitue (padora) Ne3 "CpoiicTBa anbaeru0B U KapOOHOBBIX KHCJIOT"
IpopunabHble U NPodecCHOHATBLHO 3HAYUMBbIE 3JIEMEHTHI coAep:KaHus. MypaBbUHBIN
anbJCTH]I KaK KOMIIOHEHT OaKEeJIMTOBOTO JIaKa, SBJISIFONIMMCS aHTUKOPPO3UOHHBIM

OK 01 OK 02
OK 04
I1K 2.4.




2

4

MOKPBITHEM [UIsl MYyTEBBIX MAllMH. TEKCTONUT KaK OCHOBA I M3TOTOBIEHUS 3y04aThIX
KOJIeC, BKJIAJBINICH MOMIIMITHUKOB, a TaK)Ke KaK 3JIEKTPOU30JIATOP. ACOOTEKCTONHUT Kak
KOMITOHEHT JUIsl W3TOTOBJICHHUS TPYIIMXCS JEeTajieil JMCKOB CIHEIJICHHS W TOPMO3HBIX
KOJIOJIOK Ha JKEJIe3HOJIOPOKHOM TpaHcmopTe. [IpuMeHeHue ameroHa B KeJIE3HOA0POKHOM
xo3sicTBe. [IpuMeHeHne maBeneBOl KHUCIOTHI JIJII OYHCTKHA METaUIOB OT PIXKABUMHBI U
Hakunu. [lepeBo3ka 1 MapKUpOBKa aJIbJIETHJIOB U KapOOHOBBIX KUCJIOT IO JKEJIE3HOU JJopore

JIP 4,16,23,30

CamocrosiTesibHAs padoTa odyuarommuxcs Ne26

BbluKc/ieHMs N0 ypaBHEHHWI0 XMMHUYECKOM peakLUH (Maccbl, 00b€Ma, KOJIMYeCcTBa
MCXOJHOrO BellecTBa WJM MPOAYKTAa peaKLUU 10 HU3BECTHbIM Macce, 06bEMY,
KOJIN4eCTBY OJHOTO M3 MCXOJHBIX BelleCTB UM NPOAYKTOB peakluu). PelneHue cxem
npeBpalleHu

4.2.10 IlpakTnyeckoe 3ansitue Nel? PemieHue >KCIEpUMEHTANBHBIX 3aad 10 TEMeE:
"Cnosxuble 3¢upsl. XKupsl. [Tonstue o CMC"

IMpopunbHbie 1 MpodeccHOHATBLHO 3HAYMMbIE JIEMEHThI COAep:KaHudA. byTuianerart
KaK KOMIIOHEHT IHeHTadTa/ieBblX 35MaJjield, HCHO0JIb3yeMbIX [Ji1 OKPAaCcKU MyTeBbIX
MalllMH; 3JIEKTPOU3OJIALMOHHBIX JIAKOB, IpPUMEHseMbIX IpPU pPEMOHTE TATOBbBIX
JiBuratesier. Mpld BBICHIMX >KUPHBIX KUCJAOT KaK 3aryCTUTEJH B IJIACTUYECKUX
CMa3KaX, NpHUMeHSeMbIX B pPa3JIMYHbIX MexaHHW3Max /[Jigd CMa3Ku MOJIIWIHUKOB,
3y064aThIX KOJIEC, BAHTOBBIX U 1€ HbIX Mlepe/iay, IIapHUPHBIX COeJUHEHUH U JP.

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

CamocrosiTesbHasi padoTa odyyarommxcs Ne27

[ToaroroBka coobmieHnit Ha TeMy 1o BbIOOpY: CrokHbIC YQUPHI M UX 3HAYECHUE B IPUPOJIC,
OBITY ¥ TTpOU3BOACTBE. JKUPBI KaK MPOIYKT MUTAHUS U XUMHUYECKOE ChIphe. 3aMeHa )KHUPOB B
TEXHUKE HEMUILIEBBIM ChipbeM. HexBaTka NpoaOBONIBCTBHS Kak TJioOabHAs Mpodiiema
yejoBeuecTBa M NMyTH ee pemieHus. Mpuia: mpouuioe, Hactosimiee, Oyaymee. Cpenctsa
TUTHEHBI Ha OCHOBE KHUCIIOPOJCOJCPIKAIIMX OPTaHMYECKUX coenuHeHui. CHHTETHYECKHE
Mmoromue cpeactsa (CMC): 10CTOMHCTBA M HEJTOCTATKH.

4.2.11 AMuHbI. AHUIUH

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

Coaep:kaHue y4ueOHOro MaTepuaja
OcoOeHHOCTH KJIacCH(PHUKAIIMM W HOMEHKIATYphl, H30MepHs, (GHU3NYECKHe CBOWCTBA,
XMUMHYECKHE CBOMCTBA, CITOCOOBI MOJTYyUCHHUSI.




2

CamocTosiTe/ibHas padoTa odyuaommuxcs Ne28

[TonGop, ananu3 u mpeoOpazoBanue ydeOHOUW mHGpopManuu. [loaroroBka cooOrieHuid Ha
temy 1o BbiOOpy: JKusup u gestenbHocth H.H. 3uHuHA. AHWINHOBBIE KpacHUTENH.
[IpakTHyeckoe 3HaAYeHHWE AMHMHOB M HMX MPOU3BOAHBIX B JKEJIE3HOJOPOKHOM XO3sICTBE.
[TepeBo3Ka aMHUHOB 10 JK€JIE3HOM JOpOre, MApKUPOBKA IPY30B.

4.2.12 JlaGopaTopHoe 3ansaiTue (padora) Ned "AmuHokuciotel. benku. Pacmo3naBanue
BOJIOKOH"

I[IpopuiabHble U MpodeccHOHATBHO 3HAYMMBIE JJIeMEeHThI coAep:kanus. Kanpon — kak OK(());{(());( 02
KOMIIOHEHT BHYTPEHHEH OTAENKH TyTeBBIX MamuH. llpuMeHeHue Kiess Ha OCHOBE 1K 2.4.
MOJMaMHuJa B BArOHOCTPOEHUHU IS CKJIeUBaHUA. TeXHUYECKUI BOWIIOK KaK MPOKIAJOYHBINA JIP 4,16,23,30
Matepuai B OyKkcax IMmyTeBbIX MaIlUH.
CamocTosiTesqbHasi padoTa odydyarommxcss Ne29
[Ton6op, ananu3 u npeodOpazoBanue yueOHoi mHbopmanuu. [loaroroBka cooOuieHuit Ha
TEMy IO BBIOOpY: 3HaYeHHWE aMHUHOKAINPOHOBOW M aMHUHOPHAHTOBOW KHUCIJIOT IJIsl OOBEKTOB
KEJIE3HOJOPOKHOTO TpaHcmopTa. buocuHTe3 OenkoB. XUMHUYECKHE BOJIOKHA W UX
MIPUMEHEHHE Ha KEJIEe3HOI0POKHOM TPAHCIIOPTE.
Tema 4.3 WNnentuduxamnus | 4.3.1 JlabopatopHoe 3ansitue (padora) NeS "CpoiicTBa yrieBojoB" OK 01 OK 02
OpraHuYeCcKUX BEILIECTB, ux | [Ipodpuiabnbie U npodeccHoHATIBLHO 3HAYMMBIE 3JIeMEHTbI colep:kaHus. [IpuMeHnenue OK 04
3HAUCHHE U MPUMEHEHHE B OBITOBOI | MPECCOBAaHHOW JPEBECHHBI [UIS BKIAJBIIICH IMOAIIMITHUKOB, BTYJOK, OIIOPHBIX IUIHT, K 2.4
U TPOU3BOJICTBEHHOM NEATEIHHOCTH | M3TOTOBJICHUS MIECTEPEH IMOJBHKHOIO COCTaBa KEJIE3HOJOPOKHOTO TpaHCIOpTa (IyTEBBIX TP 4.16 23 30
YyeJoBeKa MaITNH). T
CamocrosiTesbHas padora odyuarommuxcs: Ne30
[Ton6op, ananu3 u mpeoOpazoBaHue yueOHOW mH(opMmanuu. [ToaroroBka cooOlieHUN Ha
TeMy MO BbIOOpY: VYTrieBoAbl M HX pOJb B KUBOW mpupoie. PasButue caxapHOii
poMBIIIeHHOCTH B Poccuu.
43.2 Ponb XxumMuu B 0OECICUYCHHH OSKOJOTHUYECKOW, SHEPreTHYCCKOM U MHUIIEBOU OK 01 OK 02
0€3011aCHOCTH [IK 2.4.
JIP 4,16,23,30

Coaep:kanue y4eOHOro MmatepuaJsa

Ponp opranuueckoil XMMHHM B pEIICHUH NPOOJIEM SHEpPreTHdecKkoil Oe3omacHoCTH, B
pa3BUTHUU MEIMIMHBI, CO3IaHUM HOBBIX MAaTEPUAJIOB, HOBBIX HMCTOYHHUKOB JHEPrUU
(ayibTepHATUBHBIC MCTOYHUKHM SHepruu). OmacHOCTh BO3JCHCTBUS Ha KHBBIC OPTaHH3MBI




1 2 3 4

OpraHMYECKMX BEIIECTB OTHEJbHBIX KiaccoB  (YIJIEBOJOPOJbI, CIHUPTHL, (EHOIBI,
XJIOPOPTAaHUYECKHE IPOU3BOJHBIE, aIBAETUABI M JAp.), CMBICI IIOKa3aTeis MpeAeIbHO
JIOMYCTUMOW KOHIIEHTPAI[UU
CamocrosiTesbHasi padora o0Oyyarommxes Ne31 1
[TonrotoBka cooOuieHuit Ha TeMy Mo BBIOOPY: YesioBeK B MUpe BellleCTB U MaTepHaJIoB.
XUMHS Y 3J0POBbe YeJ0BEeKA

Pa3nen 5. Kunernueckune 1 TepMOXMMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX peakuui 2/1

Tema 5.1 Cxopocte xumuyeckux | 5.1.1 IlpakTnueckoe 3aHsTHe Nel3 PemeHue npakTHKO-OPUEHTHUPOBAHHBIX PACUETHBIX 2

peakuuii. XuMuyeckoe paBHoBecue | 3amay o teme: "CKopocTh XUMHUYECKUX peakinii. XuMuueckoe paBHoBecue" OK 01 OK 02
IIpoduibHbie U npodeccHoHAIbHO 3HAYUMMBbIe 3JIeMEHTbI coaep:kaHusi. bydepHble [IK 2.4.
pPacTBOPBI B TEXHOJIOTHYECKHX Mpolieccax (Mpu MEKTPOXUMHYSCKOM HAHECCHUH 3alUTHBIX JIP 4,16,23,30
HOKPBITHH, B TIPOU3BOICTBE KPACHUTEIICH )
CamocrosiTeqbHasi padora o0ydyarmmxcs Ne32 1
[TonGop, ananus u npeobpa3oBanue yueOHON HHPOpPMALIHH.

Pa3nen 6. PacTBopnl 2/1

Tema 6.1 ITonsTie o pacTBopax 6.1.1 IlpakTnueckoe 3ansaTHe Neld PemieHue NpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 2 OK 01 OK 02
3aj1a4 1o teme: "PacTBOpbI, UCIONb3yeMble B OBITOBOM U MPOU3BOJCTBEHHON NEATEIBHOCTH [IK 2.4.
yesioBeka" JIP 4,16,23,30
CamocrosiTesqibHasi padoTa odydyarommxcs Ne33 1
[TonroroBka cooOuieHnii Ha TeMy MO BbIOOPY: PacTBOphI, HcHoib3yemble B OBITOBOH,
IPOU3BOJICTBEHHOM JESITeIbHOCTU 4eJI0BeKa. PactBopsl, IIPUMEHSEMbIE B
YKEJIE3HOJOPOKHOM X031 CTBE

Paznesn 7. XuMus B ObITY M IPOU3BOJACTBEHHOM 1€ATEJILHOCTH YeJI0BEKA 412

Tema 7.1 Xumus B Opity wu | 7.1.1 HoBeiimme qOCTHXEHUS XUMHYECKOW HAYKH U XUMUIECKON TEXHOJIOTHUH OK 01 OK 02

MPOM3BOJCTBEHHON  JI€ATEIbHOCTH OK 07

YeJ0BeKa [IK 2.4.

JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia 2

Hogelilne 1OCTUXKEHUS XMUMHYECKONM HAyKU M XMUMHUYECKOM TEXHOJOoruu. Poilb XMMHHU B
00ECTIEYCHNN HOKOJIOTUYECKOM, HSHEPreTHYeCKOM W THUIIEBOM O€30MacHOCTH, pPa3BUTHU
MenuiuHbL. [IpaBuiia moucka v aHaIM3a XUMHYECKON MH(OpMAIMK U3 pa3InYHbIX UCTOYHHKOB
(Hay4Has M yueOHO-Hay4YHasl JUTEPATypa, CPEJCTBA MaCCOBOM MH(POPMAIIUH, CeTh THTEpHET)




2 3 4
CamocrosiTesibHasA padoTa oOyuaromuxcs Ne34 2
[Touck u ananu3 nH(GOPMALMH O IPUMEHEHUH XUMHUUYECKHX BEIIECTB M TEXHOJIOTHH C y4eTOM
Oynyuieil npodeccHoHaIbHON NEATEeNbHOCTH 10 TEMaM: BaKHEHIINE CTPOUTEIbHBIE MaTepuallbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKH, CTEKJI0, KepamMHKa, MaTepualbl M 3JIEKTPOHHUKH,
MIPUMEHSEMbIE B KeJIE3HOJOPOKHOM X035ICTBE
7.1.2 Tlpome:kyTOUHasi aTTeCTAMS 10 AUcHUIUINHe. (1 pepeHnpoBaHHbIi 3a4eT 2 OK 01 OK 02
OK 07
K 2.4.
JIP 4,16,23,30
Hmoez |l cemecmpa: MakcumanbHas yueOHas Harpyska (BCero) 60
OO0s3atenbHas ay JUTOpHAs yueOHas Harpy3Ka (Bcero) 40
NPAaKTUIECKHUE 3aHATHS 18
nabopaTopHbie 3aHATHS (pabOTHI) 6
caMOCTOsITeJIbHAs padoTa 20
nuddepeHIMpOBaHHBIN 3a4eT 5
Hroro: MakcumanbHas yueOHas Harpy3ka (Bcero) | 108
OO0s13aTenbHas ay JUTOpHAs yueOHas Harpy3ka (Bcero) 72
MIPaKTUYECKUE 3aHATUS 28
nabopatopHbie 3aHSITHS (pabOThI) 10
caMoCTosITeNIbHas paboTa 36
KOHTpOJIbHas paboTa 2

HUmoecosas ammecmayus 6 ¢hopme nuddhepeHnnpoBaHHOTO 3aueTa




3. YCJIOBUS PEAJIM3AILIMU TPOTPAMMBI YYEFHOM JIUCITUTIJIMHBI
3.1 TpeGoBaHUsI K MUHUMAJIbHOMY MAaTePHAJIbHO-TEXHNYECKOMY 00ecrevYeHnIo

YueOHasi TUCHUIDTNHA peann3yeTcs B yueOHOM KaOuHeTe X UMHH.

O6opynoBanue yueOHOro KabuHera:

MI0CaI0YHbIE MECTA M0 KOJIMYECTBY 00yUarOIINXCS;

pabouee MecTo Mpemno/iaBaTes;

METOJIMYEeCKUE MaTepUabl 10 AUCUUILINHE;

TexHnueckue cpeacTtBa o0ydeHHs pabodero Mecrta IMpenojaBaTelisi: KOMIIBIOTEPHOE
o0opyJ0BaHKE, KOTOPOE JTOJKHO COOTBETCTBOBATH COBPEMEHHBIM TpeOOBaHMUSAM 0€30MaCHOCTH
U Haa&XKHOCTH, MpeIycMaTpUBaTh BO3MOXHOCTh MHOTO(YHKIIMOHAJIBHOTO HCIOJIb30BaHUS
KaOuHeTa, C IeNbl0 H3YYEHUS COOTBETCTBYIOLICH  OUCHUIUIMHBI, MYJIbTUMEIUNHHOE
o0opynoBaHue (MPOEKTOp U MPOCSKIIMOHHBIN SKpaH UM WHTEPAaKTUBHAS 10CKa), JIOKaJbHAs CETh
¢ BBIXOJIOM B Internet.

HaunmMeHnoBaHue crenuagbHOTO MMOMEIIEHHUS: IOMEIIeHNE Tl CaMOCTOATEIbHOM padoThI,
YuranbHbli 3a1. OCHAIIEHHOCTh: paboyee MecTo, KOMIbIOTep (HOYTOYK) ¢ JAOCTYNOM K CEeTH
«urepuer» nu D1UOC.

HaunMenoBaHue cHenuanbHOrO MOMEIIEHUs: Yy4eOHas ayauTopusi Uisl TpPOBEICHUs
MIPaKTUYECKUX 3aHATUM, TPYINIOBbIX KOHCYJbTallMil, WHIUBUAYAIbHbIX KOHCYJIbTAIUH,
TEKyIIEro KOHTPOJIs, NPOMEXKYTOUHOM arrectauuu, YdeOHas ayAUTOPUH, OCHAIIECHHBIE
000pyJOBaHHEM U TEXHHUYECKUMH cpeacTBamMu 00yueHus. OcHaieHHoCcTh: KoMmekt yueOHon
Mebenn, HOyTOyK, MPOEKLHOHHOE 000py10BaHUE (MYJIbTUMEAUMHBIN POEKTOP U IKpaH).

3.2. UndopmanuonHoe odecnedeHne peajqn3alu NPorpaMmbl

MSWindows 7

MSOffice 2013

Kaspersky Endpoint Security for Windows

Yandex Browser (GNU Lesser General Public License)

7-zip (GNUGPL)

UnrealCommander (GNUGPL)

IIpp wm3ydyeHMH JMCOMIVIMHBI B (opmare JJIEKTPOHHOr0 O00y4YeHMs ¢
ucnojn3oBanuem 10T

Heorpannuennast BO3MOXKHOCTh focTyna obyuaromerocss k QUOC u3 no0oit Touku, B
KOTOpO#l MMeeTcss NOCTyIl K HH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON cetn «HTepHEeT
(nanee - cetb «MHTEpHET»), KaK HA TEPPUTOPUH OpPraHU3ALIUHU, TaK U BHE €€.

Hoctyn k cucremam BuaeokoHpepenicssszu JUOC.

3.2. UudopmanmorHoe odecrnevyeHne peaasu3anuu MporpaMmsl

IlepeyeHb pexkoMeHAYeMbIX Y4YeOHBIX H3JIaHUM, JONMOJHUTEJbHON JHTEPaTypbl
HNuTepHeT-pecypcoB, 0a3bl JaHHBIX 0M0AMOTEeYHOTO0 doHaA:

3.2.1.0cHOBHbBIE HCTOYHUKH:
1. Audunorenosa M.B. Xumus: y4eOHUK M MPAKTHKYM IS CPeIHEro MpodeccCHOoHaTbHOTO
obpazoBanust / U.B. Andpunorenona, A.B. badkos, B.A. IlonkoB.- 2-¢ u3a., uCnp. U J0M. —
Mocksa: U3natensctBo FOpaiit, 2022. — 291 c.

3.2.2.J/lonoaHUuTENbHbIE HCTOYHHUKH:



1. I'ycesa, E.B. Xumus mana CIIO.: yue6.-metoa. mocobue / M.P. 3uranmmuna, /[.1. Kynukona;
Kazan. nam. uccnen. rexuon. yu-1; E.B. I'ycea .— Kazanp : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 — ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mata oopamenus: 31.03.2023) / - PesxuMm gocTyna: 1uist aBTOPH3. MOJIb30BaTE/ICH.

2. YeprukoBa H.FO. Xumus B moctymHOM u3nokeHuH: ydeOHoe mocobme mns cmo / H.IO.
UepHukona.- 2-e usl., crep.- Cankt-IletepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-8114-9500-
9. - Tekct: onexktponHbii // JlaHb: »snexkTpoHO-OMOMMOTeuHast cucrtema. - URL:
https://e.lanbook.com/book/195532 (nata obpamienus: 31.03.2023) / - Pexxum gocrtyma: st
aBTOPU3. MOJI30BATEIICH.

3.2.3 UnTepHeT — pecypchl:

1. HayuHo-monymsipHbIi TpOeKT «JIeMeHThl 00NbIION HAayKu « ((u3MKa, XMMHs, MaTeMaTHKa,
aCTpOHOMHSI, HayKa O JKM3HH, Hayka o 3emie). HoBocTH Hayku, KHWTH, HAYYHO -TIOMYJISIPHBIC

cTaThH, JIEKIMH, SHIMKIoneauu. https://postnauka.ru/themes/chemistry - nexkmuu mo XxumMuu Ha

caiite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexum noctyna: CBOOOIHBIN.

2. CaliT Hay4HO-TIOMYJSAPHOIO KypHada «XuMmus W 3u3Hby». https:// gotourl.ru/4785 Pexum
JOCTYyTIa: CBOOOIHBIH.

3. CalT o0 XUMHHM: KIACCHUYECKHE YYCOHHMKH, CIPABOYHUKH, SHIUKIONEIUHU, TOUCK
OpPraHMYeCKHX M HEOPraHMYECKHX PEaKIIMii, COCTaBJICHUE YpaBHEHUH peakiuit. https:// www.
xumuk.ru/ Pexxum 1ocTyma: CBOOOHBIN.

4. TInatpopma Zoom njisi MPOBEICHUS OHJIANWH-3aHITHI U BUICO-KOH(DepeHIni. [DneKTpOHHBIN

pecypc]. Pexum moctyna: https://zoom.us/.

5. DmnexrtpoHHas HH(POPMAIMOHHO-OOpa3oBaTeNbHas cpega Ha uatpopme  Moodle.

[DnexTponHsIii pecypce]. Pesxxum noctyna: https://moodle.ospu.su/

3.3 IlporpamMma oOecrneyeHa He00XOAMMBIM KOMILJIEKTOM JHIEH3HOHHOTO
NMPOrpaMMHOT0 o0ecneYyeHust


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

4 KOHTPO.Ib Y OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM

JANCHUIIINHBI

KoHTpons u olleHKa pe3ynbTaTOB OCBOEHHUS OOIIe00pa30BaTEIbHON IHUCLUIIIUHbI

pacKphIBalOTCS Yepe3 AMCLMILIMHAPHBIE PE3yJIbTaThl, HAllpaBICHHbIE HA (OPMUPOBAHHE OOLIUX

KOMIIETEHIIHH 110 pa3jienaM U TeMaM CojepKaHHus ydeOHOro Marepuaa.

[IpomesxyTounas arrectanus B popme nudhepeHIUPOBaHHOIO 3a4eTa.

O6mme komnerenuuu (OK), Paznen/Tema THn 0leHOYHBIX
JIMYHOCTHBIE pe3yJibTaThl (JIP) MepOonpHATHI
OK.01 P1: Tema 1.1 - YCTHBII onpoc;
P2: Tema 2.1, Tema 2.2 - 3amauM Ha COCTaBJICHUE
IIK 2.4. P3: Tema 3.1 XUMUYECKHUX (HOPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3agaHus Ha HCIONL30BAHUS
JP 2,4,16,23,30 4.3 XUMHYECKOHM CHMBOIUKHA H
P5: Tema 5.1 Ha3BaHUW  COEJUHECHUNU TIO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEXYHAPOTHOTO COI03a
TEOPETUUECKON U MPUKIATHON
XAMUH u TPUBUATIBHBIX
Ha3BaHUW JUIsi COCTABJICHHS
XUMHYECKUX HOpMYII;
- 3acinymuBaHie COOOIECHH I
U OIICHKA HX IMOATOTOBKH;
- Pesynaprar  BBIIOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX padoT;
- PesynpraT  BBIONHEHUS
MPaKTHIECKOW paboThI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3a1aHus;
- [Ton6op, a”HaIus3 u
npeoOpazoBaHue y4eOHOMI
uHhopMauu
OK.02 P1: Tema 1.1 - YCTHBIN onpoc
P2: Tema 2.1 - 3acnymmBaHue COOOIIEHUMN
IIK 2.4. P3: Tema 3.1, Tema 3.2, Tema | 1 OlICHKA UX ITOATOTOBKH;
3.3 - 3ajaHKs Ha HCIOJIb30BaHUS
JIP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMHYCCKOII CHUMBOJIIMKH H
4.3 Ha3BaHWIl COEOUHEHUN 10
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEXK1YHApOIHOTO coro3a
P7: Tema 7.1 TEOPETUYECKON U MPUKIIATHOU
XAMUH u TPUBUATIBHBIX

Ha3BaHUU IS  COCTaBIICHHUS
XUMUYECKHUX (OPMYIT;

- Pesynbrar  BBINOJIHEHUS
BHEayIUTOPHBIX
CaMOCTOSITENIbHBIX PabOT

- Pesynprar  BBIMONHEHUS
PAKTUYECKON paboTHI;




-IIpakTHKO-OpHUEHTUPOBAHHBIC
3a/laHus;

- [Ton6op,
npeoOpa3oBaHUe
uHpopmaluu

aHaMM3 |
y4ueOHOMI

OK.04
IIK 2 4.

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3aciymmBaHue COOOIIEHUN
Y OIICHKA UX TIOJITOTOBKHU;

- 3ajaHusl Ha KMCMOJb30BAHUS
XUMHYECKOM CHUMBOJMKH U
Ha3BaHUW COCIMHEHUU IO
HOMEHKJIaType
MEXK1YHApOIHOTO Cor03a
TEOPETUUECKON U MPUKIATHON
XUMUU u TPUBUAJIBHBIX
Ha3BaHUM JJi1 COCTaBJICHUS
XUMHUYECKHUX POpMYJI;

- PesynpraT  BBINOJNHEHUS
BHEayAUTOPHBIX
CaMOCTOSITENIbHBIX PabOT

- PesynpraT  BBINOJNHEHUS
IIpaKTUYECKOW paboThI;

- PesynpraT  BBIMONHEHUS
nabopaTopHO paboTHI,
-IIpakTUKO-OpUEHTUPOBAHHBIE
3a/1aHMUS;

- [Ton6op,
npeoOpazoBaHue
uH(popManuu

aHaM3 |
yueOHO

OK.07

IIK 2 4.

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpHUEHTUPOBAHHBIC
3aJIaHHS;

- [Tox6op,
npeoOpa3oBaHue
nH(opManuu,

aHalM3 |
yueOHoM

5 HEPEYEHb UCIHIOJIB3YEMBbBIX METO/1I0OB OBYYEHUA

5.1 TIlaccuBHBIE: OIpOC, PENPONYKTHBHBIC YIPAXKHEHHS IO 3aKPEIUICHUI0O U OTpaboTke

U3y4YEHHOr0 MaTepuania

5.2 AXTUBHBIE W HWHTEPAKTUBHBIC: SBPUCTUYECKHE Oecelbl, TUCKYCCHUU, KPYTJIbIA CTOI,

npe3CHTanusA, BAKTOpHUHA, KBCCT.




