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1 MACIIOPT PABOYE TPOr'PAMMBI YYEBHOM JUCLHUIIIAHBI
OVl 12. XUMUS

1.1 OobaacTh npuMeHeHHsI padoyeii MPorpaMMbl

Pabouas mporpamMma yueOHON TUCHUIUIMHBI SBJISETCS YaCThIO MPOTPAMMBI CPEAHETO (IIOJIHOTO)
obmiero obpazoBanus no cneruaibHocTH CITO 23.02.01 Opranuzaius nepeBo30K W yIpaBlICHHE Ha
TpaHcropTe (1o BUAAaM).

[Tpu peanuzauuu paboudeld mporpaMMbl MOTYT HCIOJIb30BaThCS pa3linyHble 00pa3oBaTeIbHbIC
TEXHOJIOTHH, B TOM YHCJIE IUCTAaHIIMOHHbIE 00pPa30BaTEIIbHBIC TEXHOJIOTHH, YJICKTPOHHOE 00ydeHHE.

Pabouas nmporpamma y4eOHON AUCHUIUIMHBI MOXKET OBITh UCIIOJIb30BaHa B MPO(eCCHOHATBLHOM
MOJITOTOBKE, MEPENOJAroTOBKE W TMOBBINIEHUH KBamu(dukanuu pabdounx mo mnpodeccusim: 17244
[IpueMmocaatuuk rpy3a u O6araxa; 18726 CocraBuTeNb MOE3/0B.

1.2 Mecto yueoHoii nucunminabl B cTpykrype OINOII-IIIICC3:

OO1eoOpa3oBarenbHast JUCIHUILTHHA «XUMUSD M3y4aeTcs Ha 6a30BOM YPOBHE B 00111€00pa30BaTEIbHOM
[IMKJIe Y4eOHOTO TIIaHa OCHOBHOM MPO(hecCHOHATLHON 00pa30BaTeNIbHON MTPOrpaMMbl YKPYITHEHHBIX TPYIIIT
cnenuanbHocTel / mpodeccwuii: 23.00.00

TpyIoeMKOCTh IMCIUILTHHBI « XM Ha 0a30BOM YpOBHE COCTaBISIET 72 Yaca, U3 KOTOPhIX 64 yaca —
0a30BbIii MOAYb (6 pa3zmenoB) M 8 YacoB — MPUKIAIHON Momynb (1 pa3zmen), BKIIOUAOIIUN MPaKTHKO-
OPHEHTHUPOBAHHOE CO/IePIKaHNe KOHKPETHOM MPOPECCUH MITN CIIEHUATbHOCTH.
[puknagHOM MOIynAp BKIOYACT ONMH pasned. Pasnen 7 «Xumus B ObITY M MPOU3BOJICTBEHHOMN
NEeSTEIbHOCTH 4YeJloBeKay peanusyerca aius cremmanbHoct 23.02.01 Opranusanusi nepeBo30K U
yIpaBJIcCHUE Ha TpaHCHopTe (10 BUJIaM) HA MaTepualie, CBS3aHHOTO C JKOJIOTUYECKON OE30MacHOCThIO U
OIICHKOM TIOCIENICTBUM OBITOBOM ¥ TPOM3BOACTBEHHOM JEATENBHOCTH, IO OTpacisiM  Oyymiei
NPO(ECCHOHATBHOM IEATEIBHOCTH 00YUaFOIIXCSL.

1.3 Illianupyembie pe3yJbTaThl OCBOCHHS Y4eOHO# JMCIUIIMHBI:
1.3.1 Ilenb yueOHON TUCIUTIITUHBI:

@opMHpOBaHUE Yy CTYJEHTOB IpPEJCTABICHUS O XMMMYECKOH COCTABIIIOIIEH €CTeCTBEHHOHAYYHOU
KapTUHBI MHpa KaK OCHOBBI TIPUHSTHS PpEIICHHH B JKU3HEHHBIX M TPOM3BOJCTBEHHBIX CHTYaIWSX,
OTBETCTBEHHOT'O TTOBEJICHHS B IIPUPOJIHOM Cperie.

3anauu IMCIMIUIMHBIL:

1) cdhopMupoBaTh TOHUMAHHE 3aKOHOMEPHOCTEH TPOTEKAHHUS XUMUYIECKHX TIPOLIECCOB U SIBIICHUIA
B OKpYKalomlel cpezie, LENOCTHOW HAydyHOW KapTWHBI MHpPA, B3aMMOCBSI3M W B3aMMO3aBHCHMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTH YMEHHS COCTaBIATH GOPMYIIbI HEOPraHUUESCKHX M OPTAHHYECKHUX BEIICCTB, yPABHCHHS
XAMAYECKHUX PEAKINiA, OOBSCHSITH UX CMBICIT, HHTEPIPETHPOBATh PE3YIIbTAThl XUMUYECKUX dKCIIEPUMEHTOB,

3) chopMHpoBaTE  HaBBIKM TPOBEICHUS MPOCTEHIIMX XUMHUYECKUX IKCIEPUMEHTAIbHBIX
UCCIIEIOBaHUN C COOJIOIEHMEM MpaBUil O€30MacHOro oOpalleHHsl ¢ BellecTBaMU M J1abOpaTOPHBIM
000pyIOBaHHEM;

4) pa3BUTh YMCHHUS HKCIOJB30BaTh HH(POPMAIMIO XHMHUYECKOTO XapaKkTepa W3 pPa3InYHBIX
HUCTOYHUKOB;

5) cdopmupoBaTh yMeHHS MPOTHO3MPOBATH TOCICACTBUS CBOCH JEATENBHOCTH W XUMHUYECKUX
MPUPOTHBIX, OBITOBBIX U MTPON3BOICTBEHHBIX ITPOIIECCOB;

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



1.3.2 B pe3ynbTare 0CBOCHUS y4eOHOM TUCIUIUIMHBI 00yUYaIOIIUNACS T0JKEeH

yMeTh:

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

- ONpENENATh: BAJICHTHOCTh M CTENEHb OKHUCICHUS XMMHYECKUX 3JEMEHTOB, THUIl XUMHUYECKOMN
CBSI3M B COEIMHEHUSX, 3aps]l MOHA, XapaKTep Cpebl B BOJHBIX pACTBOPAaX HEOPTaHUYECKUX COCAUHEHUH,
OKHCJIUTENb W BOCCTAHOBUTENb, NPUHAJIECKHOCTh BEIIECTB K Pa3IW4YHbIM KJACCaM OpPraHUYECKUX
COCIIMHEHH;

- XapaKTepU30BaTh: IEMEHTBI MAJIbIX IEPUOAOB MO HUX MoyokeHuto B [lepuoanueckoil cucreme
JI.1A. MenneneeBa; oOIIMEe XUMHUYSCKHE CBOWCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKNUX W OPraHWYECKHUX COEIMHEHMH; CTPOCHHME U XHMHYECKHE CBOMICTBA H3YYEHHBIX
OPraHUYeCKUX COCIUHECHUM;

- OOBSICHATH: 3aBUCUMOCTb CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHS; IPUPOY XUMUYECKOM
CBSA3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBUCHUMOCTb CKOPOCTH XHMHMUYECKOM peakuuu u
MOJIOXKEHUS XMMHUYECKOI0 PABHOBECHS OT Pa3IMUHBIX ()aKTOPOB;

- BBIIOJIHATh XMUMHUYECKUH HKCIIEPUMEHT I10 PACHO3HABAHUIO BAXKHEHIINX HEOPraHUYECKUX U
OpraHUYECKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALIK C UCIIOJIb30BaHUEM Pa3IMUHbIX
HMCTOYHUKOB (HAay4HO-TIOMYJSPHBIX H3/IaHUN, KOMIIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB HHTepHeETa);
MCITIOJIb30BATh KOMITBIOTEPHBIC TEXHOJIOTHHU /Il 00pabOTKH U mepenadn XMMUIeCKOH HH(OpMAIK 1 ee
MIPEJICTaBJICHUS B Pa3IMYHBIX (pOpMax; UCMOIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOU
JESTEIbBHOCTH W TOBCEJHEBHOM XHU3HU IJIs: - OOBSCHEHUS XUMHUYECKUX SIBJICHHUM, MPOUCXOASIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - OMNpEICNICHUS BO3MOKHOCTH MPOTEKAaHUS XHUMHUYECKUX
MIPEBPALICHUH B PAa3JIMYHBIX YCIOBHUSIX U OLIEHKH UX IOCIIEICTBU;

- KOJIOTMUECKH I'PaMOTHOTO MOBEICHUSI B OKPYXKAIOILEl Cpese;

- OLEHKM BIIMSIHUSI XMMHUYECKOTO 3arps3HEHMsI OKpYKaloled Cpellbl Ha OpraHu3M 4YelloBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

- Oe3omacHOro OOpamieHHsT C TOPIOYMMHU ¥ TOKCHYHBIMH BEIIECTBAMHM, JIAOOPATOPHBIM
00opynOBaHUEM;

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

- KPUTHUYECKOH OLIEHKH JOCTOBEPHOCTH XMMHYECKOH HH(pOpMaluu, MOCTyHarolled M3 pa3HbIX
HUCTOYHUKOB;

- [OHMMaTh  B3aUMOCBS3b  Y4€OHOH  JUCHUIUIMHBI C  OCOOEHHOCTSMHM  mpodeccuu
npodeccnoHaNIbHOM e TEIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO JaHHON y4eOHOM TUCHIUIUINHE.

3HATh:

- Ba)XHEWIIME XWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHH >3JIE€MEHT, aToOM, MOJIEKYyJa,
OTHOCUTEINIbHBIE aTOMHAasi M MOJIEKYJsIpHash MacChl, MOH, aJUIOTPOMHS, M30TOMNbI, XUMHUUYECKas CBS3b,
ANEKTPOOTPHUIATEILHOCTD, BaJICHTHOCTh, CTETIEHb OKUCIICHUS, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN 00beM,
BELIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PAcTBOPBI, DJIEKTPOJIUT U HEIIEKTPOJIUT,
ANEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKUCINUTEIb U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJICHHE,
TEIIOBOH 3(PQEKT peakuuu, CKOPOCTb XMUMHUYECKOM peakIiH, KaTallu3, XHMHUYECKOE pPaBHOBECHUE,
YTIEPOAHBIN CKeNeT, QyHKIMOHANbHAS TPYIIa, H30MepHsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUHU: COXPAaHEHUSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, NEPUOANUECKUN
3aKOH,;

- OCHOBHBIE TEOPUM XMMHH: XUMHUYECKOW CBSA3M, DJIEKTPOIMTHUECKON AMCCOLMALMM, CTPOEHUS
OPraHNYeCKUX COCTMHEHU;

- BOKHEMWIIIME BEUIECTBA U MaTepHUaJIbl: OCHOBHBIE METAJLJIbI U CIUIABBI, CEpHAasi, COJIsIHAs, a30THAs
U YKCYCHasl KUCJIOTBI; IIeJI0UH, aMMHUaK, MUHEpaJIbHbIE yIO0OpEeHHs, METaH, 3TUJIEH, alleTUJIeH, OeH301,
ATaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmal, KIeTdyaTKa, 0eIKU, HICKYCCTBEHHBIE 1 CHHTETUYECKHE
BOJIOKHA, Kay4yKH, TJIaCTMACCHhI.



1.3.3 TInanupyemblie pe3ysbTaThl OCBOCHHUS y4eOHOTo IpeaMeTa:

Oco6oe 3HaueHnEe yUeOHBIN MTpeaAMET uMeeT npu hopmupoanuu u pazsutuu OK.

Oo0mue Ilnanupyemble pe3yabTaThbl 00y4eHHs
KOMIIETeHIIMH O6ume’ JlucuMnauHapHbIe’
0K 01. B yacTi TPpY10BOI0 BOCIIMTAHMS - BJIAJETh CHUCTEMOU
Bri6upaTh criocoOsr - TOTOBHOCTh K TPy, OCO3HAHUE | XUMHUUYECKUX 3HAHUH, KOTOpas
perieHus 3ana4y IIEHHOCTH MacTepCTBa, TPYAOTIIO0HUE; BKJIFOYAET: OCHOBOIIOJIAraroIe

npodeccnoHanbHOM
NeSITeNIbHOCTH
MIPUMEHUTEIHHO

K pa3au4HbIM
KOHTEKCTaM

- TOTOBHOCTH K aKTHUBHOM JCATCIIBHOCTH

TEXHOJIOTHYECKOMH H COIIMATbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTD
WHUILIMHPOBATb, TJIAaHUPOBATH u
CaMOCTOSTEIIHLHO BBINOJIHSATh TaKyIO
JIEATEIIbHOCTD;

- UHTEpEC K  Pa3NUYHBIM  cdepam
npodeccroHabHOM

JIEATEIbHOCTH,

OBianeHne yHHBEPCAIbHBIMH Y4YeOHBIMU
MO3HABATEJILHBIMM 1€iiCTBUSIMH:

a) 0a3oBbIe JIOTMYEeCKHe NeiiCTBUS:

- CaMOCTOATEIbHO  (OpPMYIHPOBATH u
aKTyaJIM3UpOBaTh MPOOJIEMy, paccMaTpuUBaTh
€€ BCECTOPOHHE;

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

- ONpEeNeNnsTh LENH IeSITEIbHOCTH, 3a]aBaTh
rapaMeTpbl U KPUTEPUU UX JOCTIKEHHUS,

- BBISBJISTH 3aKOHOMEPHOCTH U MTPOTHBOPEUHSI
B pacCMaTPHUBAEMBIX SBJICHUSIX;

- BHOCUTb  KOPPEKTHBbI B  JIESITEIBHOCTb,
OLIEHMBATh COOTBETCTBUE PE3YJIbTATOB IIETISIM,
OLICHUBATh PUCKU MOCJIEACTBUH AESITENbHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHUE MpU
pEelIeHNH )KU3HEHHBIX MPO0JIeM

0) 0a30BbIE HCCIEN0BATEILCKHE NeHCTBHS:

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

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

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

HOBBIX YCJIOBUSAX;

IIOHATHUA (XI/IMI/ILICCKI/Iﬁ OJICMCHT,

aToOM, DJIEKTpOHHas 000JI0YKa
aroma, S-, p-, d-dIEKTPOHHBIC
opbuTamm aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb,

AIIEKTPOOTPHULIATETIHHOCTB,
CTENICHb OKHUCIICHUSI, XUMHUUECKast
CBSI3b, MOJIb, MOJIIPHAs Macca,
MOJIIpHBIE  00BEM, YIJIEPOIHBIN
CKeJeT, (yHKIMOHAJIbHAS TPYIINa,
pagMKai, W30Mepusi, H30MeEpHl,
TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KHUCIOPOA- U
a30TCo/IepXKAINEe  COCAWHEHUS,
OHMOJIOTHUYECKU aKTUBHBIC
BelecTBa  (YraeBOABI, IKUPBI,
OClKh), MOHOMEp, IOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIE
COCMHEHUS, KpUCTALIMYEeCKast
peleTka, THUIBI ~ XUMHYECKUX
peakuui (oKuCTUTENBHO-
BOCCTaHOBHTEIIFHBIE, JK30- U
SHJIOTEPMHUYECKHUE, peakuuu
MOHHOTO  oOMeHa),  pacTBop,
ANIEKTPOJUTHI,  HEIIEKTPOIUTHI,
AIIEKTPOJUTHYECKAS
JMCCOLIUALIHS,
BOCCTQHOBHTEITb,
XUMUYECKOU
XUMHYECKOE

OKHCIIUTENb,
CKOPOCTb
peakuuu,

paBHOBECHE),

TEOpUM U  3aKOHBI  (Teopus

XUMHYECKOTO CTpOEHHUS

OpraHMyeckux Bemects A.M.

bytneposa, TEOpHUst

ANEKTPOJINTUIECKON

JTUCCOIIMAIMY, TEPUOANYECKHUI

3akoH /.M. MenpeneeBa, 3aK0oH

COXPAHEHUS Macchl),

3aKOHOMEPHOCTH,

CUMBOJIMYECKHIA  SI3BIK  XUMHH,

(akToJIOrMUecKue  CBEJICHUS O

VYKa3bIBalOTCS JIMYHOCTHBIE M MeTanpeaMeTHble pe3ynbrarel 3 @PI'OC COO (B nocneaneit pepakiuu ot 12.08.2022) B
oTryarojbpHON Gopme, hopMupyembie 0011e00pa30BaTENbHOMN JUCIHUIIITMHON
2 MucummuiMHapHble (MPEIMETHBIE) PE3yJIbTATHl YKa3hIBAKOTCA B COOTBETCTBHMH C X MOJHBIM nepeunem Bo ®I'OC COO (B
nocnenHel pegakuun ot 12.08.2022)




- YMETb MEPEHOCUTh 3HAHUS B TIO3HABATEIIBHYIO
u MIPAKTUYECKYIO o0mactu
KHU3HENIESITEIIbHOCTH,

- yYMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MPEIMETHBIX 00JIACTEH;

- BBIIBATATh ~ HOBBIC ~ WJICH,  Mpeijararh
OPUTHHAITBHBIC ITOIXO0/IbI M PEILICHHS;

- CIIOCOOHOCTh WX WCIHOJB30BaHHSA B
MO3HABATEIILHON 1 COIMATBHON MPAKTUKE

CBOMCTBAxX, COCTaBe, MOJy4YCHUH U
0e301acHOM UCIIOJIb30BaHUU
BO)KHEHMIINX HEOPraHWYECKUX U
OpPraHUYeCKUX BELIECTB B OBITY
U TPAKTUYECKOU AESITEIbHOCTH
YEJI0OBEKA;

- YMETb BBUIBIATH XapaKTEPHBIE
IIPU3HAKH " B3alMOCBSI3b
W3Y4YECHHBIX TOHATHUI, IPUMEHSITh
COOTBETCTBYIOIIUE MTOHATHS IIPU
OIIMCAaHUU CTPOCHMSI U CBOMCTB
HEOPraHUYECKUX U OPraHU4eCcKUX
BEUIECTB M HX IPEBPALICHUN;
BBISBIISITH B3aMOCBSI3b
XUMHAYECKHUX 3HAaHUU c
MOHATUAMH M TPE/ICTaBIECHUSIMU
JIPYrUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- yMETh
HAauMEHOBAaHMUSI
COCIMHEHUM  MEXIyHapOIAHOIO
COr03a TEOPETUUECKOMN 51
MIPUKJIATHOM XUMHUHA u
TPUBUAJILHBIC Ha3BaHUs
BOXHEUIIMX BEUIECTB (ITUJIEH,
alleTWIEH, TJHMLEpUH, (EeHo,
dbopmanbaerun, YKCYCHas
KHCJIOTA, TJMLWH, yYrapHbId TIas,
YIJIEKHUCIIBIN ras, aMMHaK,
ramieHas W3BECTb, HEralleHas
U3BECTh, IIUTBEBAI coJa U
JPYTUX), COCTaBIATh (OPMYIIBI
HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB, YPAaBHEHUS XMMUYECKUX
peakiuii, OOBIACHATh MX CMBICT,

HCIIOJIBb30BaTh
XUMHUYCCKUX

MOATBEPK/1aTh XapaKkTepHbIC
XHMHUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMU
SKCHEPUMEHTAMH W 3aMUCAMH
YpaBHEHUH XUMHUYECKUX
peakumii;

- yYMETh YCTaHABIIMBATh
MIPUHAIJIEKHOCTD H3YYEHHBIX
HEOPraHMYECKUX i
OpPraHUYECKUX BEIIECTB K
onpeAeIeHHbIM KJaccam u
rpynmnam COEIMHEHU,
XapaKTEpPU30BaTh HX COCTAaB M
Ba)KHEMIIIIE CBOIICTBA;
ONPEIENATh BUIBI
XAMUYECKHUX CBsI3EN
(koBajIeHTHAs, HOHHA,
MeTaJuIndecKas,  BOJOPOJHAs),

TUIbI KPUCTAJUIMYCCKUX PCHICTOK




BEILIECTB;
XUMHYECKHE
peaKIuu;

- c(opMHUPOBATH MPEACTABICHHUS:
0 XHMHMYECKOM COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI
MHpa, POJIM XMMHHU B MO3HAHUH
SIBJICHUH TIPUPO/IBI, B
(GOpPMHUPOBAHWM MBIIIJICHUS U
KYJIbTYpbI JINYHOCTH, ee
(YHKITMOHATIPHOW T'PaMOTHOCTH,
HEOOXOAMMON ISl pelIeHHs
MPAKTUIECKUX 3a7a4 i
9KOJOTHYECKH  OOOCHOBAHHOIO
OTHOIIICHHUSI K CBOEMY 3/I0pPOBbIO
Y IPUPOIHOMU Cpeace;

- YMETh IPOBOAWTH PACUETHI IO

KJIacCU(UIMPOBATH

XUMHYECKUM  (opMmylaMm |
YpaBHCHHSM XUMHYCCKHX
peakuuii €  HMCIOJb30BAaHUEM
buznuecKux BEJIUYMH,
XapaKTepH3YIOIIMX ~ BEHIECTBA C
KOJINYECTBEHHOU CTOPOHBL:
Macchl, o0BeMa
(HOpMaJbHBIC YCIIOBHSI) Ta30B,
KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BATh CUCTEMHBIE
XUMHYECKUE 3HaHUS TUIs
MPUHATHUS peleHuit B
KOHKPETHBIX YKU3HEHHBIX
CHUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

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

B o0s1acTH HEeHHOCTH HAYYHOTO O3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33pEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKu U OOLIECTBEHHOM NPAKTHKH,
OCHOBaHHOTI'O Ha JTUAJIOre KYJBTYP,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHNE SI3BIKOBOM 31
YUTATENbCKOW  KYJIbTYphl ~ KaK  CpeJlCcTBa
B3aUMOJICHCTBUSI MEXAY JIIOJAbMH U MO3HAHUS
MUDA;

- OCO3HAHHWE LIEHHOCTH HAay4YHOW JeSTeTbHOCTH,
TOTOBHOCTh ~ OCYHIECTBJISITH MPOEKTHYIO U
HCCIEN0BATENBCKYIO JEATENBHOCTD
VHIMBUYAJIbHO U B TPYIIIIE;

OniageHne yHMBepCaIbHBIMHM Y4eOHBIMH
MO3HABATEJILHBIMH [1eliCTBUAMU:

B) pabora ¢ undopmanueii:

- BJa/IeTh HAaBBIKAMU TOJIy4eHUS! MH(POpMAaLU
U3  HCTOYHHUKOB pasHbBIX  THUIIOB,
CaMOCTOSITENIBHO OCYLLECTBIIATh MTOUCK, aHAJIN3,
CHCTEMATU3aLIUI0 u VHTEPIPETALNIO

- yMeTb  IUIAHUPOBAaTb U
BBITIOJTHSTH XUMUYECKHUH
9KCIEPUMEHT (mpeBpareHus
OpPraHWYecKUX  BEIIECTB  IpH

HarpeBaHWH, TOy4eHHEe STHIICHA
W  H3YyYEHHE €ro  CBOIICTB,
Ka4eCTBCHHBIC  PEaKIMK  Ha
aNBJIETHIIBI, KPaxMall, YKCYCHYIO
KUCIIOTY; JIeHAaTyparys OelKOB
NpA  HArpEeBaHWHW,  I[BETHBIC
peakiu  O€NKOB;  MPOBOAUTH
peaknuu ~ WOHHOTO  OOMEHa,
OTIPENENIATh  CPEely  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakiuu Ha cynbdar-, kapOoHart-
U XJIOpUJ-aHUOHBI, HA KATHUOH
aMMOHUSI; pemiarb
AKCIIEPUMEHTANBHBIC 3aJa4d 10
TeMaM "Meramibr" u
"Hemetamibl") B COOTBETCTBUH C
TIpaBUIIAMHI TEXHUKH
0€3011aCHOCTH NPU_OOpAILECHUH C




nHbOopMaIUn Pa3IMIHBIX
dhopm mpencTaBIeHus,

- CO3/1aBaTh TEKCThI B Pa3MUHBIX (opMarax ¢
y4eTOM Ha3HaueHWs MH(POPMAIMK W IETICBOU
ayIUTOpHH, BBIOMpAs ONTUMAIBHYIO (opMy
NIPE/ICTABIICHUS] ¥ BU3yaTH3aIlHH;

- OIICHHMBATh JIOCTOBEPHOCTb, JIETHTUMHOCTD
nH(OpMAIIK, €€ COOTBETCTBHE IIPABOBBIM H
MOpPAJIbHO-3THYECKUM HOpMaM;

- HCIIOJNB30BaTh CPEICTBA MH(POPMAIIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHH B PEIICHUU
KOIrHUTHUBHBIX, KOMMYHUKAaTUBHBIX u
OpPraHU3allMOHHBIX 33/a4 C COOJI0CHUEM

BHUIOB u

TpeOOBaHMIA SPrOHOMUKH, TEXHUKHU
0e30IacHOCTH, TUTHUCHEI,
pecypcocOepekeHus, MIPaBOBBIX u

ATUYECKUX HOPM, HOPM HH(POPMALMOHHON
0€30I1aCHOCTH;

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

BEIIECTBaMH W JTAOOPaTOPHBIM

00opynoBaHUEM;  MPEICTaBISTh
pe3yNbTaThl XHUMHYECKOTO
JKCIIepUMeHTa B (hopme 3ammcu
YpaBHEHUIl ~ COOTBETCTBYIOIIMX
peakimuii U popMyaupoBaTh
BBIBOJbl HAa  OCHOBE  OTHX
PE3yIbTaTOB;

- yMeTb aHaIM3UPOBAThH
XUMHUYECKYIO UH(pOPMAIIHIO,
MOJTY4aeMyto u3 pa3HbIX

HCTOYHHUKOB (CPEACTB MAacCOBOM
uHdopmanuu, cerb MHTepHET H
Jpyrue);

- BJIAJETh OCHOBHBIMM METOJIaMU
HAYYHOI'O II03HAHMs BEIIECTB U
XUMUYECKUX SIBIICHUI
(HabionieHue, U3MepeHue,
AKCIEPUMEHT, MOJIETTMPOBAHHUE);

- YMETh MPOBOJMTH PACUETHI IO

XUMHYECKUM  (opMmylaMm |
YpaBHCHHSM XUMHYECKHX
peakuuii €  HMCIOJb30BAaHUEM
busnveckux BEJINYHH,
XapaKTepH3YIOLIMX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBL
Macchl, oObeMa (HOpMaJIbHbBIC
YCIIOBHSI) Ta30B, KOJUYECTBA
BEIIIECTBA; UCIIOJIb30BAaTh

CUCTEMHBIC XUMHNYCCKUE 3HaHUA

JUIs  TPUHATHS — pelleHud B
KOHKPETHBIX KM3HEHHBIX
CUTYalLUsIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUEM

OK 04.

OS¢ dexTnBHO
B3aUMOJICIICTBOBATh
u paboTtath
KOJIJICKTHBE
KOMaH/Ie.

B
u

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATECIIBHOCTH U CaMOOITPEACIICHUIO,
- OBJIaZICHUC HaBBIKaMH y‘-I€6H0-

HCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAIbHOMN
JeATeNIbHOCTY;

Osaagenne YHUBepPCAILHbIMHU
KOMMYHUKATHBHBIMH 1€ CTBUSIMM

0) coBMecTHasl J1eSITeJIbHOCTD:

- TIOHMMAaTh U UCIIOJIb30BaTh MPEUMYIIIECTBA
KOMAaHHOM ¥ MHAWBUAYaJIbHON paboThI;

- TIPUHUMATb LT COBMECTHOM NIESITEbHOCTH,
OpraHU30BbIBATH M KOOPAMHHUPOBATH JIEUCTBUS
0 €€ JOCTH)KEHMIO: COCTaBJIATH IUIaH
NEHCTBUM, paclpenessiTh poiad C  Y4ETOM
MHEHHH Y4YaCTHHKOB OOCYKJaThb pe3yJbTaThl
COBMECTHOM paboThI;

- KOOpIMHUPOBAaTh ¥ BBIIOJHATH paboOTy B
YCIOBUSIX ~ PEANBbHOrO,  BUPTYalIbHOTO WU
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILECTBIISATh TO3UTUBHOE CTPATErMYECKOe

- yMeTb  IUIAHMpOBaTb U
BBINIOJIHSTH XUMHYECKUN
9KCIEPUMEHT (mpeBpareHus
OpPraHMYeCKUX  BELIECTB  IIpU

HarpeBaHWH, TIOTYYCHHE JTHIICHA
U  W3y4YeHHE €ro  CBOICTB,
Ka4eCTBEHHBIC  pEakIMk  Ha
aNpICTUABI, KpaxMall, YKCYCHYIO
KHUCJIOTYy; JeHaTypamus OeJKOB
Npyd  HArpeBaHWW,  IIBETHHIC
peakni  O€JKOB;  TPOBOIHTH
peakiMu ~ HOHHOTO  OOMeEHa,
ONpENeNATh  CPEeIy  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakuuu Ha cynbdar-, kapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aAMMOHUSI; pemiarb
SKCIIEPUMEHTAIBHBIC 33Ja4ll 110
TeMam "Mertamnsr" u




MOBEICHNE B PA3NIMUHBIX  CUTYalUsIX,
MIPOSIBIISIT TBOPUYECTBO M BOOOpaKEHHE, OBITh
MHUILIMATUBHBIM

Osaajgenne YHUBePCAILHbIMHU
peryJisiTUBHbIMH J1eliCTBUSIMU:

I) IPUHATHE ce0s1 U APYTUX JIIOAei:
- IPUHUMAaTh MOTHUBBI U apryMEHTHI
Jronen npu aHaJmse
JeATEeIbHOCTH;

- IpU3HaBaTh CBOE IPaBO M MPaBo
JIrozel Ha OIIMOKMY;

- pa3BUBaTh CHOCOOHOCTH TOHWMAaTh MHP C
TIO3UITMH JPYTOTO YEIOBEKa;

Apyrux
pe3yJIbTaToB

JpyruX

"Hemeramibl'") B COOTBETCTBUHU C
MIpaBUIIAMHI TEXHUKHU
0€30IacCHOCTH TIpH OOpAICHUH C
BEIIECTBAMU U JIAOOPATOPHBIM

000py/IOBaHUEM;  IPEACTaBIIATH
pE3yIbTaThI XUMHYECKOTO
JKCIIEpUMEHTa B (OopMe 3alucH
YPaBHEHUI  COOTBETCTBYIOIIMX
peakuuii ¥ (QOpMyIHpPOBaATH
BBIBOJBI HAa  OCHOBE  3THX
pE3yJIbTaTOB

OK 07. B 00/1acTH 3K0/10rM4€CKOr0 BOCTIMTAHMS S - chopMHpOBATEH TPEICTABICHUS:
ConeiicTBOBaTh - c(hOopMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLIECH
COXpaHEHUIO KYJIbTYpbl, TTOHUMAaHUE BJIMSHUS COIMAIBLHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKPY’KaroIlel cpejbl, | S)KOHOMHYECKAX —MPOLECCOB HA  COCTOSHUE | MUPA, POJIM XUMHMHU B IO3HAHUH
pecypcocOepexeHuro, | IPUPOIHOM M COUMAIBHON CPENbl, OCO3HAHUE | SBICHUH IIPpUPOABL, B
OPUMEHATH 3HAHUMA ri100aJI6HOr0 XapakKTepa OKOJIOTHUYCCKUX q)OpMPIpOBaHI/II/I MBIIIJICHUA "
00 U3MECHEHUU HpO6H€M; KYJIbTYPBI JIMYHOCTH, €C
KIMMAaTa, [PHHLUIG | - [UIAHUPOBAHHME U OCYIIECTBIICHUE EHCTBUM B | QYHKLMOHAIBHOH TPaMOTHOCTH,
GEpPEKITHBOrO OKPY’KaroIllel cpefie Ha OCHOBE 3HAHUWS IeJiel | HEOOXOAMMOM Ui peLIeHUust
IIPOU3BOJICTBA, YCTOMYMBOTO pa3BUTHUA YEJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4un
> PeKTHBHO AKTHBHOE HENpHATHE JCUCTBHM, MPUHOCSIIMX | SKOJIOTMYECKH  OOOCHOBAHHOTO
NeiicTBOBaTh B | BPEI OKpYXKarOLIEH cpene; OTHOILIEHUSI K CBOEMY 370POBbIO
Ype3BbIYANHHBIX - yMEHHE MIPOTHO3UPOBATh | U IPUPOAHON CpeE;
CHTYALMAX. HeOIaronpusTHhIE 9KOJIOTMYECKUE | - yMEeThb COONIoAaTh MpaBuiia
MOCTIE/ICTBUS HPEANPUHIUMACMBIX | SKOJIIOTUYECKU I1eJIeCO00pPa3HOro
JENCTBUM, TPEAOTBPALIATh UX; MOBEJICHHSI B OBITY M TPYJIOBOU
- paclLIUpeHUe  OIbITa JIESITENIbHOCTU | ACATEIBHOCTH B LEJIsIX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXpPaHEHHUsI CBOETO 3/I0POBbS M
- OBJIaJICHUE HaBBbIKAMU y4eOHO- | OKpY’)KaroIIei PUPOIHON Cpepl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COIMMAJIbBHOU YYUTBHIBATh OIIACHOCTh
ACATCIILHOCTH; BO3JICACTBHUS Ha ’)KUBBIC
OpraHU3MBI OTPEIETICHHBIX
BEIIIECTB, TTOHUMAs CMBICIT
ToKa3aresst MPEACTHHON
JIOTTYCTUMOM KOHIIEHTpAIUU
K 2.1 - yMeHue  obecneuuBaThb  YOpaBieHUE | - cGOPMHUPOBATH MPEICTABICHUS:
Opranu3oBbIBaTh JBUKECHHUEM; O CBOMCTBaxX METaJJIOB, CIUIABAaX,
paboTy nepconana 1o | - [MOHUMaHNe u aHaJmn3 paboThl | BUIaX  KOpPpO3WHM,  00JacTu
MIJIAHUPOBAHUIO U | JKEJIEe3HOJOPOKHOTO TPAHCIIOPTA MIPUMEHEHUS] HEMETAJUTMYECKUX U
OpraHu3aIuu KOMITO3UITMOHHBIX ~ MaTepUajoB,
[IEPEBO30YHOTO BUJAX U CBOMCTBAaX TOIUIMBA,
mporecca CMa304YHBIX " 3aIUTHBIX
MaTepuaniax, CBOMCTBax
HEOPTaHUYECKUX "
OpPraHUYECKUX COETMHEHUI,

MapKUPOBKE U TIEPEBO3KE IPY30B
T10 5KEJIE3HOU JJ0pOre.

B pesynbrare ocBO€HHUS MpOrpaMMbl yueOHOIO MpeAMeTa peain3yeTcsi MporpaMMa BOCIUTaHUS,
HampaBJieHHasl Ha (OPMUPOBAHUE CIAEAYIOLIUX JUYHOCTHBIX pe3ynbTaToB (JIP):




JIP 2 TlposiBnsitominii aKTUBHYIO TPAXKIAHCKYIO MO3UIUIO, IEMOHCTPUPYIOIIUNA MPUBEPKEHHOCTh
MPUHLUIIAM YECTHOCTH, MOPSTOYHOCTH, OTKPBITOCTH, 3KOHOMMYECKM AKTUBHBIA M YYacCTBYIOIIMN B
CTYJICHYECKOM U TEPPUTOPHAIBHOM CaMOYIPABICHUH, B TOM YHCJE Ha YCIOBHUSAX JI0OPOBOJILYECTBA,
MIPOJIYKTUBHO B3aMMOJICHCTBYIONIUI M YUaCTBYIOIIUI B I€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3aIiil.

JIP 4 IlposiBnsironiuii 1 AEMOHCTPUPYIOIIMNA YBaXXEHUE K JIIOASAM TPy, OCO3HAIOIIUM IIEHHOCTh
cooctBeHHOoro Tpyaa. Crpemsimuiics K (QOPMHUPOBAHUIO B CETEBOM cpelne JUYHOCTHO U
npoeccnoHaTbHOTO KOHCTPYKTHUBHOTO «IIU(PPOBOTO CIEAaN.

JIP 16 IlpuoGpereHue 0O0y4YaIOMUMHUCS COIMAIBLHO 3HAYMMBIX 3HAHUK O TpaBUIIaX BEIACHUS
9KOJIOTHYECKOTO 00pa3a >KM3HU O HOpPMax M TPAAUIUAX TPYJOBOU JEATEIBHOCTH YEIOBEKa O HOpMaX U
TPaJULIUAX MOBEICHUS YeI0BeKa B MHOIOHAI[MOHAJILHOM, MHOTOKYJIBTYPHOM OOILIECTBE.

JIP 23 TlonyyeHne 00y4aromMMKCs BO3MOXHOCTH CAMOPACKPBITHS M caMOpeaIn3anus JMYHOCTH.

JIP 30 OcymecTBasOmMUNA TMOUCK M HCHOJb30BaHUE WHGOPMAIUU, HEOOXOJUMOW s
3¢ (HEKTHBHOTO BHITIOTHEHUS PA3IMYHBIX 33]1a4, MTPO()ECCHOHATLHOTO M IMIHOCTHOT'O Pa3BUTHSI.



2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCITATLIAHBI

2.1 O0beM y4eOHOM TMCHUILUIMHBI U BU/bI Y4eOHOH padoThI

Buna yueOHoii padoThl

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM NMPOrpaMMbl Y4eOHOM TUCHHUILIHHBI

108
B TOM YHUCIJIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHUCIIE:
JIEKIIUU, YPOKHU 34
camocTosITeNbHas padoTa 36
MPAKTUYECKUE 3aHATHUS 28
J1a00paTOPHBIE 3aHIATHS 10
IIpodeccrnonaibHO-0PHMEHTHPOBAHHOE COIEeP:KAHUE
B T.4..
TEOpEeTHYECKoe 00yueHue 34
MIPAKTUICCKHC 3aHITHSI 28
nmabopaTopHbIE 3aHATHS 10
KOHTPOJIbHbIE PA0OTHI 2
B coomeemcmeuu ¢ yueOHbiM naanom no umozam 1 cemecmpa ammecmayus
npoeoouUmcst 6 hopme KOHMPOJILHOU PaboOMuL.
[IpomexyTouHas arrectauus (B popme nuddepeHIIpoBaHHOTO 3aUeTa) 2




2.2 TemaTH4yecKHuii IUVIaH U coepKaHUE Y4eOHOU TUCHUNIHHBI

1

4

HaumenoBanmue pa3aejioB U TEM

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

O0nLeMm
4acoB

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

Pa3znen 1. Teopernyeckue 0CHOBbI XMMHUU

8/4

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

1.1.1 OcHoBHBIE OHATHS U 3aKOHBI HEOPTraHWYECKON 1 00mIel xumuu. [lepuoanyeckas
cucrema xumuueckux eMeHToB [I.M. Menneneesa. Ctpoenue aroma

OK 01 OK 02
JIP 16,23,30

Coaep:xanue yueOHOro MaTepuaJia

CoBpemeHHas: MoJielb CTpOoeHUs] aroMa. CHUMBOJIMUECKUHN SI3bIK XUMHUU. XHMHYECKUM SJIEMEHT.
OnexTpoHHas KOHQUrypanus atoma. Kiaccudukanuss XUMAYECKHX 3JIEMEHTOB (s-, p-, d-
3JIeMEHTHI). BasleHTHbIE 271eKTpoHbl. BaneHTHOCTb. DNeKTpoHHAs MPUPOJa XUMUYECKON CBS3U.
ONeKTpOOTpULIATEILHOCTh. BUbI XMMUUECKOI CBsI3M (KOBAJEHTHAs, MOHHAsS, METaJUTMYEeCKas,
BOJIOPOJIHAsT) U CIIOCOOBI €€ 00pa30BaHMsI.

[leprommueckast cucrema xumuueckux snemeHToB J[M. MenaeneeBa. PU3MUECKHIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHX
9JIEMEHTOB, O0pa3yeMbIX MMH MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHUHM C IOJIOKEHHEM
XUMHMUECKOro ieMeHTa B Ilepuoanueckoi cucreme. MHUpOBO33pEHYECKOE M HAYyYHOE 3HAYECHHE
ITepnomuueckoro 3axoHa J[.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX DJIEMEHTOB

CamocrosiTeibHasi padota o0y4yarommuxcs Nel

KoHcmekT, moaroroBka cooOmeHnii Ha TeMbl 10 BbIOOpY: HaHoTexHomormsi Kak
IIPUOPUTETHOE HAIIPABIICHUE Pa3BUTHS HAyKu M Mpous3BojcTBa B Pocculickoit denepanuy;
PannoaktuBHOCTE. Vcnonb30BaHME pPaguOaKTHBHBIX M30TOMOB B TEXHUYECKUX LIEJISX.
PenTreHoBckoe u3NIydeHHE M €ro HCIOJb30BAaHHE B TEXHUKE M MeauuuHe. Pemienue
TEOPETUYECKUX M IKCIEPUMEHTAIBHBIX 3a/1ad IO BOIMPOCAaM: OCHOBHBIE TMOHSTHUS XHUMHH,
OCHOBHBIC 3aKOHbl XHMMHH. PacueTHble 3aJauyd Ha HaXO0XJIEHHE OTHOCHUTEILHOM
MOJIEKYJIIPHOM MAaCChI, OMPEAEICHNE MACCOBOM J0JW XMMHUYECKHUX HJIEMEHTOB B CIIOKHOM
BEIILIECTBE.

1.1. 2 TIpakTuueckoe 3ansiTue Nel PemieHne MpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX
3a7a4 1o Teme: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI M PACUYETHl IO YPAaBHEHUSM

OK 01 OK 02
I1IK 2.1




2

4

XUMUYECKUX peakiui”

IpoduabHble U NMPodecCHOHAIBHO 3HAYUMBbIE JIEMEHTbI COMEP:KaHUsA: XUMHUYECKHUE
SBJICHUSI B OCHOBE TEXHOJOTMYECKHX OMNepaluil Ha MNPEANpUITHSIX >KEIE3HOIOPOKHOTO
TpaHcropTa (HaljIaBKa MPU PEMOHTHBIX paboTax, HAaHECEHHE JIAKOKPACOYHBIX IMOKPBITHIA,
XUMHUYECKasi YUCTKA TKAHEBBIX M3JEIHUM JIJIS )KEJIE3HOIOPOKHOTO TPAHCIIOPTA).

JIP 2,4,16,23,30

CamocrosiTejibHasi padoTa o0yuyaromumxcsi Ne2

[TonGop, ananmu3 u npeoOpa3oBanue yueOHOro Marepuana. [1oaroroBka cooOMICHMIT HA TEMBI
no BbIOOpY: Mctopust pa3Butus xumuueckoil Hayku B Poccum; Benukue xumuku Poccuu;
Kuznub u aesrensHocts .M. Menpaeneena.

1.1.3 IIpakruyeckoe 3ausitue Ne2 PemieHue mNpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX
3agay no teme: Ilepuommueckas cucrema xumuyeckux snemeHToB .M. Menneneesa.
Crpoenue atoma

[poduibHbie U NPodecCHOHAILHO 3HAYUMBIE JJ1eMEHThbI cojep:xkanus. OCHOBHBIC
XUMHYECKHE 3aKOHBI, TCOPUU M YUEHHUS CHOCOOCTBYIOT Ooyiee MOJHOMY M OCO3HAHHOMY
MOHMMAHHUI0 XUMHUYECKUX TIPOIECCOB JUIsl (POPMUPOBAHHSI HAYYHOT'O MHPOBO33PCHHS; KaK
OCHOBBI JUIsl KOJHMYECTBEHHBIX pAacyeTOB M PEIICHUS MHOTHUE pacyeTHble 3a/adyd
MPAKTHYECKOTO U TEXHOJOTHICCKOTO 3HAUCHUSI.

OK 01 OK 02
IIK 2.1
JIP 2,4,16,23,30

CaMmocrosiTeibHasi paboTa o0yuarommxes Ne3

[Tonbop, ananu3 u mpeoOpa3zoBanue yueObHoro marepuana. [loaroroBka cooOIIeHH Ha TEMBI
no BbIOOPY: PagnoakTuBHOCTH. Vcronb30BaHHE pajinOAKTUBHBIX M30TOMOB B TEXHUYECKHUX
OeiIax. Pentrenosckoe H3JTY4YCHUC U €0 NUCITI0JB30BAHNEC B TCXHUKE U MCAUITUHE.

1.1.4 IpakTnyeckoe 3anaTHe Ne3 PerieHue sKcriepUMEHTANBHBIX 33aad MO Teme: THIlbl
XUMUYECKHUX CBsI3ed. THUIBI KPUCTAIIIMYECKUX PEIIETOK

IIpopuiabuble ®  npodeccCHOHAJBLHO  3HAYUMbIE  JJIEMEHTBI  COJAEpP:KaHUS.
MOoOHOKpHUCTaIIIBI — KOMITOHEHTBI CUMTBHIBAIOIIETO ycTpoiicTBa DOBM, yCTaHOBIIEHHBIX Ha
JKEJIE3HOAOPOKHBIX CTAHIUAX U Y3J1aX

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

CamocrosiTeibHas padora odyuarommxcs: Ned
[Ton6op, ananu3 u npeodpa3oBaHue yueOHOrO MaTepuaa.

Pasnen 2. Xumuyeckue peakuuu

10/5

Tema 2.1 Tunsl XUMHYECKHX
peakuui

2.1.1 Knaccudukaius 1 TUITBI XUMAYECKUX PEAKIIUA HEOPTaHUUECKUX COSTMHEHUI

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30




2

Conep:xanue yueOHOTro MaTepuaJia

Knaccudukanus v THUNBI XUMUYECKMX pEAKIMA C y4yacTUEM HEOPraHHMYECKHUX BEIECTB.
CocraBieHrne ypaBHEHUN peakluil COCAMHEHMs], Pa3IOKEeHHs, 3aMellleHusi, oOMeHa, B T..
peaxiuil TOpeHus, OKUCIIEHUS-BOCCTAHOBICHHUS.

VYpaBHeHUsSI ~ OKHUCIIEHUS-BOcCTaHOBiIeHUA. CteneHb  OkucieHua.  OKHCIUTENb U
BoccTaHoBUTENb. (CocTaBieHME U ypaBHUBAHUE OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuii METOI0M 3JIEKTPOHHOro OanaHca. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH B
PHUPOJIe, MPOM3BOACTBEHHBIX MPOLIECCaX U KUIHEACSITEIbHOCTH OPraHU3MOB.

CamocrosiTeibHass padora o0yuarommxcst NeS
AHanu3 u npeoOpa3oBaHue yueOHoOM nHOpMALIUH.

2.1.2 IIpaxtuyeckoe 3ansitue Ned4 PemieHue sSKCIepUMEHTANbHBIX 3ajad IO TEME:
"OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakiuu'

IIpodguiabHbie W npodeccHOHATBHO 3HAYUMMBbIe 3JIEMEHTHI COJepKAHUsl. 3HauCHUE OK 01 OK 02
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEaKIMi B MNpUPOJE M Ha  HPEIIpUATHIX IK 2.1
JKEJIE3HOAOPOXKHOU oTpaciau. OKUCIUTENHHO — BOCCTAHOBHUTENIBHBIC MPOIECCH KaK OCHOBA JIP 4,16,23,30
IPOIIECCOB KOPPO3UU METAIIOB, pabOThl XMMUYECKUX UCTOUHUKOB TOKA U aKKyMYJISITOPOB U
T.J.
CamocrositeibHas padora o0y4yarommxcs Ne6
ITon6op, ananus u npeodbpazoBaHue yueOHON MHGOPMAIIHH.
Tema 2.2 DuiekTpoJuTHYeCKast 2.2.1 PacTtBopeHue Kak (pU3MKO-XMMHUYECKUIA TIpOLIecC. OK 01 OK 04
AUCCOHALMS U UOHHBIH 00MeH IK 2.1
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia

Teopust >EKTPOAUTHYECKON Arccounannu. MIOHbI. DIEKTPOIUTHI, HEANEKTPOIUTHL. Peakinu
noHHOTO 0OMeHa. CocTaBleHUE peakIfii HOHHOTO OOMEHA IMyTeM COCTABJICHHSI X MOJIHBIX U
COKpAIICHHBIX MOHHBIX ypaBHEHUI. KNCIOTHO-OCHOBHBIE peaklvy. 3aJaHusl Ha COCTaBICHUE
VMOHHBIX PEaKIHil.

[IpakTHueckoe UCIOJIb30BAaHNE PEAKIIM MOHHOTO OOMEHa U THAPOJIH3a B TEXHOJIOTHIYECKUX
MPOLECCaX JKEIE3HOAOPOKHOro TpaHcnopra. [[oHsATHA: ranbBaHOCTETHS, FaIbBAHOILUIACTHKA,
MX MPAKTUYECKOE 3HAYEHHUE B JKEJIE3HOJOPOKHOM XO35ICTBE.

CamocrosiTeibHas padora o0y4yarommxcs Ne7
Ananmu3 u npeoOpaszoBanue ydeOHOW mHMOopmaruu. [loaroroBka cooOmeHnii Ha TEMY IO
BbIOOpY: IIpakTHueckoe NpHUMEHEHHE S3JeKTposin3a: pauHUpOBaHHE, TaJbBAHOIUIACTHKA,
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raJIbBAaHOCTETUS.
2.2.2 JlabopaTopHoe 3aHsiTue (padora) Nel "McciemoBaHue CBOWCTB JJIEKTPOJIUTOB.
Omnpenenenne pH cpenbl pactBopoB. Teopus 31€KTPOIUTUUECKON JUccoauu’ OK 01 OK 04
IIpoduabHbie U NpodeccHOHAIBLHO 3HAYMMBbIE 3JIEMEHThI CO/Iep:KaHusl. AKKyMYJISTOPBI: 2 1K 2.1
NOPUHIUI UX paboThl, UX TPUMEHEHHE B TSTOBOM IOABIKHOM COCTaBe. TP 4,16,23,30
CamocrosiTeibHas padora o0yuarommxcs Ne§ 1
AHanu3 u npeoOpa3oBaHue yueOHOM HH(OpMALIUU.
2.2.3 JlaGopaTopHoe 3anusiTue (padora) Ne2 "Peakiuu nonHoro oomena. I'uiponus coneir"
IpodunabHbie M NPOPECCHOHATBHO 3HAYMMBbIE JJIEMEHTHhI coAepxkanus. [[pumenenue Ha OK 01 OK 04
YKEJIE3HOJJOPOKHOM TPAHCIOPTE PEaKIIMK MOHHOTO OOMEHa JIIsl yMSITYeHHsI BO/IbI (CHU)KEHUE 2 IIK 2.1
KOHIIEHTpPali HOHOB Ca’ u Mg2+). ['uaponus Ha NpeANPUATHAX KEIE3HOIOPOKHOTO JIP 4,16,23,30
TpPaHCIOPTA.
CamocrosiTesibHast padoTa o0yuarmmuxcs: Ne9 1
AHanu3 u npeodbpazoBaHre yueOHOM HHPOPMAIIUH.
Pa3nes 3. CTpoeHue BemecTBa M CBOMCTBA HEOPraHMYECKHX BELECTB 14/7
Tema 3.1 Knaccudukanus, | 3.1.1 OcHOBHBIE KJIACChI CIOKHBIX HEOPIaHUYECKUX COEAMHEHUH. OK 01 OK 02
HOMEHKJIaTypa u CTPOEHHE IIK 2.1
HEOPTraHUYECKHUX BEIECTB JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia
[Tpenmer Heopranuueckoil xumuu. Knaccudukanus HeopraHuueckux Bemiects. [IpocTeie u
cloxHble BemecTBa. (OCHOBHBIE KIJIACCHl CIIOKHBIX BEIIECTB (OKCHU[BI, THUAPOKCHUIB,
KHUCIIOTBI, coJi). B3auMOCBSi3b HEOpraHMYECKUX BEIIECTB. ATrperaTHble COCTOSIHHS
BemecTBa. Kpucrannuueckue u amopgHble BemecTBa. THUIBI KPUCTALTUYECKUX PELIETOK 2
(aToMHasi, MOJEKYJspHasi, MOHHAs, METaJJIMuecKas). 3aBUCUMOCTb (PU3UYECKUX CBOWCTB
BEIIECTBA OT THUMNA KPUCTAIMYECKOM pelmeTKH. 3aBUCUMOCTb XMMHMYECKOW aKTHBHOCTHU
BEIIECTB OT BHUAAa XUMHUYECKOM CBS3M M THNA KPHUCTATMYECKOM permeTku. [IpuumHbI
MHOTr000pa3usi BeleCTB
CamocrosiTeibHasi padota o0yuarommxes Nel( 1
AHanu3 u mpeobpazoBaHre y4eOHOM HH(POPMAIIHH.
3.1.2 IlpakTnyeckoe 3anaTHe NeS PenieHue sKCiepUMEHTaIbHBIX 3a/1a4 110 TeMe: Yucrele OK 01 OK 02
BelecTBa U cMecH. JlucnepcHble CUCTEMBI. ) K 2.1
IIpodguiabHbie 1 NPoecCHOHAIBLHO 3HAYMMBbIE JJIeMEeHThI coAepxkaHusi. CTEKIOMIACTHK TP 4.16 '23 30
10,23,

KaK OCHOBA JIJIsl U3TOTOBJICHUSI IETaJIeH KEJIe3HOIOPOIKHBIX CTAHIIMNA U Y3JI0B.
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CamocrosiTeibHas padora o0yuarommxcest Nell

[Ton6op, ananu3 u npeodbpazoBaHue yueOHoro marepuana. Iloaroroska cooduieHuit Ha TeMy
no BBIOOpPY: AMoOp(HBIE BemecTBa B MPHPOJE, TeXHUKE, ObITy; [lmazma — uerBeproe
COCTOsIHUE BellecTBa; I'pyboaucnepcHble CUCTEMBl, UX KIaCCU(pUKAIMS U UCIOJIb30BaHUE B
npodeCCHOHATILHOM e TeNbHOCTH; [IpuMeHene cycrieH3nuil ¥ YMYIIbCUN B CTPOUTENIBCTBE.

Tema 3.2 Ou3UKO-XUMHUYECKUE
CBOMCTBA HEOPTaHUYECKUX BEIIECTB

3.2.1 Metamisl. [Tonoxenue B [ICXD JI.M. MenneneeBa, ocobeHHocTu crpoerus. Kopposus
METaJIJIOB. METO/TbI 3aIIUTHI KOHCTPYKIIHA TTOIBIYKHOTO COCTaBa

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepuaJia

Mertamnsl. OOmue pusnueckue U XUMUYECKHE CBOMCTBA MeTauioB. CrocoObl MOTydYeHHUS.
3HaueHne METAJUIOB W HEMETAJUIOB B npupoac M IKUSHCACATCIbHOCTH YCJIOBCKA U
opranuzMoB. Koppo3usi MeTayuioB: BUABI KOPPO3HMH, CIOCOOBI 3alIUTHl METaNIOB OT
KOppO3HHU

CamocrosiTeibHas padora o0y4yarommxcs Nel2

[TonGop, ananu3 u mpeoOpazoBaHue y4ueOHOU uHOpmaruu. [loaroToBka coobuieHU Ha
TeMy 1o BbIOOpY: JKeme3o — Kak OCHOBHOW KOMIIOHEHT MHOTUX cIuiaBoB. [IpumeHeHwme
METAJJIOB M WX CIUIAaBOB B KA4€CTBE KOHCTPYKUHMOHHBIX MATEPHAJIOB HA MPEANPUATHIX
JKEJIE3HOJJOPOKHOTO  TpaHcmopTa. Koppos3uss MeTamioB, OCOOEHHOCTH KOPPO3MOHHBIX
MIPOIIECCOB, MMPOUCXOAIINX Ha 00BEKTaX JKEJIE3HOAOPOKHOTO TPAHCIIOPTA.

[TonroroBka mpe3eHTanuMi Ha TeMy Mo BbIOOpy: McTopusi monydeHus W TMPOU3BOJACTBA
amomMuHus. Poib  MeTayuioB B MCTOPUM  YeJNOBEYECKOW muBWiIM3auuu. Mcropus
OTEYECTBEHHOM YEPHOW MeTaurypruu. McTopus OTE€YEeCTBEHHOM LBETHOM METAJUTyprUH.
XvUMHS METaJIOB B MOEH MNpodeccHOHANbHON NeATeIbHOCTU. 3aBUCHMOCTh CKOPOCTH
KOpPpO3WU OT YCIOBUW OKpyxkaromied cpeapl. Knaccudukanus KOppo3UHd METaIOB IO
paznuyHbIM npu3HakaMm. CrocoObl 3alUThl METAIIOB OT KOppo3uu. [Ipon3BoacTBO yyryHa u
CTaJu.

3.2.2 TIpaktnueckoe 3aHsitue Ne6 PemeHue -HKCIEpUMEHTANBHBIX 3a7ad 10 TEMe:
"Meramibr"

IIpodunabubie U NMpodecCHOHAIBHO 3HAYMMBbIE 3JIEMEHThI coAep:kaHusi. MeIHbId U
JATYHHBIA IIPOKAT MCIOIb3YETCS IIPU H3TOTOBICHUUM WM PEMOHTE JETalei, pa3IndHON
arnmapaTyphbl JKeJIe3HOJOPOKHOT0 X0351UCTBA.

OK 01 OK 02
IK 2.1
JIP 4,16,23,30

CamocrosiTeibHas padora o0yuyarommxcest Nel3
PenieHne mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM HA CBOWMCTBA, COCTaB, MOJYYEHUE H
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0e30macHOe UCIO0JIb30BaHUE METAJNIOB B OBITY U MPAKTUUYECKOU JEATEIbHOCTH YEJIOBEKA.

3.2.3. Hemeramnsbl. [Tonoxxenue B [ICXD J[.M. MenneneeBa, 0COOEHHOCTH CTPOCHHUS

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

Conep:kanue y4eOHOT0 MaTepuaJia

Hemeramner. OOmme ¢usnueckne M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THUIUYHBIC
cBoiictea HemeraiioB [V- VII rpynn. Kiaccudukanus m HOMEHKIATypa COCTUHEHHN
HeMeTasuloB. [IpuMeHeHne Ba)KHEUIINX HEMETAJUIOB M UX COCIMHEHUM B JKEIE3HOJO0POKHOM
xo3siiicTBe KpyroBopoThl OMOTr€HHBIX 3JIEMEHTOB B IPUPOAE

CamocrosiTesibHas padora o0yuaromuxcs Nel4
[Ton6op, ananu3 u mpeodbpazoBanne yueOHONH HHPOPMAITIH.

3.2.4 IIpakTuyeckoe 3ansaTHe N7 PemieHue SKCIEpUMEHTAIBHBIX 3a7ad4 IO TeMe:
"Hemeranmsr"

IpopuabHble U NPoPeccHOHAIBLHO 3HAYMMbBIE JJIEMEHTHI cojaep:kaHuss. Kpemuuii —
AJIEMEHT HHTETPAIBbHBIX MHUKPOCXEM CHCTEM YIIpaBJICHUS NBI)KCHHEM IMoe3noB. Kapoun
KpPEMHHUsI KaK KOMIIOHEHT BapUCTOPOB, IPUMEHSEMBIX B YCTPOMCTBAaX aBTOMAaTUYECKOTO
pEryJIMpOBaHUs CTPEIIOK JKEJIE3HOAOPOKHBIX MYTEeH U NEePEe3/10B.

OK 01 OK 02
IK 2.1
JIP 4,16,23,30

CamocrosiTeibHas padora o0y4yarommxcs NelS

PemieHne mNpakTHKO-OPUEHTUPOBAHHBIX 33JlaHWA HAa CBOWCTBA, COCTaB, IOJy4EHHE U
0e30IacHOe HMCI0JIb30BaHHE HEMETAIOB B OBITY M MPAKTUYECKON JEATENIbHOCTH YeJIOBEKa.
[logroTtoBka cooOmieHudt Ha TeMmy 1o BbiOOpy: [IpuMeHeHHe HeMeTalloB B
JKEJIE3HOJOPOKHOM X03s1cTBE. [IpaBuiia nepeBO3KM HEMETAJUIOB 110 JKEJIE3HOU JOPOTe.

Tema 33 WNnentudukanus
HEOPraHMYECKUX COECIUHEHUN

3.3.1 ['eneTnueckas CBsA3b HEOPraHUYECKUX COECTMHEHUI
Hrorosasi konTpoJsbHasi padora Nel

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia
XUMUYECKUE CBOWMCTBA OCHOBHBIX KJIAaCCOB HEOPraHMYECKUX BEHIECTB (OKCHIOB,
TUAPOKCHUIOB, KHCJIOT, COJEN W 1p.). 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOWMCTB IPOCTBIX
BEIIIECTB, BOJOPOJHBIX COCAWHEHWN, BBICIIMX OKCHUIOB MU THAPOKCHUIOB. MneHtudukamms
HEOPraHMYECKUX BEIIECTB C HCIOJb30BAaHHEM UX (U3UKO-XMMHYECKUX  CBOMCTB,
XapaKTEPHBIX KAYECTBEHHBIX PEAKLIHI

Hmoz 1 cemecmpa: MakcumanbHas yuyeOHast Harpy3ka (Bcero)
OO0s3arenbHas ayauTopHas yueOHast Harpy3ka (Bcero)

48

32




NPAaKTUYECKHUE 3aHATHS
nabopaTopHble 3aHATHS (PaObOTHI)
camocTosTelbHas paboTa
KOHTpOJIbHast paboTa

14

16

Pa3nea 4. CtpoeHue u cBoiicTBa opr

aHUYECKHUX COeIUHEHHUI

32/16

Tema 4.1 Knaccudukanus,
CTpOCHHE " HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB

4.1.1 IlonsTue 00 OpraHUYECKUX BEUIECTBAX, MX IPUMEHEHHUE Ha KEJIE3HOM J1opore.

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

Coaep:xxanue yueOHOro MaTepuaJia

IlosiBieHre M pa3BUTHE OPraHUYECKOW XMMHM Kak Haykd. IIpeamer opraHu4eckol XUMMH.
MecTo ¥ 3HaueHUE OpPraHMYECKONM XMMHMHM B CHCTEME ECTECTBEHHBIX HayK. XHMHUYECKOE
CTPOCHHE KaK IOpAJOK COCJUHEHHs AaTOMOB MOJIEKYJE€ COIJIaCHO HMX BaJCHTHOCTH.
ITpuMeHeHNEe OpraHMYECKUX BEIECTB Ha JKEJIE3HOM Jopore

CamocrosiTeibHas padoTa odyuarommxcst Nel6
[TonGop, ananu3z u mpeodpazoBanue yueOHOW uHpopmanuu. [loaroroBka cooOrieHuit Ha
TeMbl 10 BBIGOPY: JKmsub u gestensHocTh A. Kekyme. JKusup m jesrenbHocTh U,
bepuenuyca. XKusnp u gestenbHocts @. Bemnepa.

4.1.2 Teopus A.M. bytnepoa. Knaccudukanns opraHuuecKux BEIIECTB.

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia

[Tonoxenus TeoOpuH XMMHYECKOTO CTPOCHMSI OpraHndeckux coenuHeHuii A.M. Byrtneposa.
YraepoaHblil CKENEeT OPraHMYECKOM MOJIEKYIIbl 3aBUCUMOCTh CBOMCTB BEILIECTB OT XUMHUYECKOTO
crpoeHust Monekyi. M3omepust u m3omepsl. Ilonste o dyHkunMoHanbHOW rpymme. Panukan.
[TpuHIMIEl KIaccCUPUKALIMK OpraHUYECKUX CcOoelMHEeHui. MexayHapo/iHass HOMEHKIarypa u
NPUHLMIIBI HOMEHKJIATYPbl OPraHUYECKUX COSTMHEHHUI

CamocrosiTeibHas padoTa o0yuyarommxcest Nel7

[TonbGop, ananm3 u mpeoOpazoBanue y4deOHOUM mHpopmarmu. [loaroToBka coobmieHWit Ha
TeMy 1o BbiOOpy: Kusup u pesrensHocTh A.M. Bytneposa. XXusubs u nestensHocts B.B.
MapKOBHHUKOBA

Tema 4.2 CpoiicTBa OpraHMYECKHUX
COCTUHEHUN

4.2.1 AnkaHbl: COCTaB, CTPOCHUE, TOMOJIOTHYECKUH P,

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30
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Copaepxxanue yueOHOIro MaTepuasa

[IpenenbHble YriieBOAOPObI (AJIKaHbI M LUKIOANKaHbl). (OcoOEHHOCTH KIacCHU(PHUKALIUU U
HOMEHKJIATYphl, H30MepHus, (PU3HUECKUEe CBOWCTBA, XMMHUYECKHE CBOMCTBA, CIIOCOOBI
noiydyeHusi. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHUKOB TeIJIa B
IPOMBIIIICHHOCTH M ObITy. CBOWCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B IIPUPOJIE
Y IPUMEHEHHUE aJIKaHOB.

CamocrosiTeibHas padora odyuarommxces: Nel8

[TonGop, ananu3z u mpeobpazoBanue yueOHOM mHopmauuu. [loaroroBka cooliieHuil Ha
TEMy MO BBIOOpPY: DKOJOTMYECKHE AacleKThl HCIIOJIb30BAaHUS YIIIEBOJOPOJHOTO CHIPHSL.
XUMUS YTICBOJOPOIHOTO ChIPhs U MOs OyyIasi ClieluaIbHOCTb.

4.2.2 IIpakTuyeckoe 3anaTHe Ne8 PemieHue sSKCIepUMEHTAIBHBIX 3ajad IO TEME:
"CpaBHUTENbHAS XapaKTEPUCTUKA METaHa U 3TaHa"
IIpoduiabHbie W mnpodeccHOHAIBLHO 3HAYHUMbIe 3JIeMEHThbl coiep:kaHudA. JKunkue

yraeBOIOPOAbl (OCH3UHBI, KEPOCUHBI, COSIPOBBIE Maciia, Ma3yT) - B KaueCTBE TOPIOYETO B OK 01 OK 02
JIBUTATEJISIX BHYTPEHHETO CrOPAaHUS MOJBHKHOTO COCTaBa JKEJIIE3HOJOPOKHOIO TPAHCIIOPTA. K 2.1
TBepable yrieBonoposl (mapaduHbl) — KOMIOHEHTHI )KUJIKUX CMa30K, UCTIOIb3yEeMBIX IS JIP 4,16,23,30
CMa3KM TPYIIUXCS Y3JOB TEIUIOBO3HBIX JBUraTeliel, OCEBBIX IOAIIMIHUKOB BaroHOB
AJIEKTPOBO30B, TEIJIOBO30B. |'aJOreHNpON3BOAHbBIE YIVIEBOAOPOBI - B KAUECTBE XJIaJareHTa
B peprKEepaTOPHbIX BarOHaX.
CamocrosiTeibHasi padota o0yyarommxcs Nel9
Boruncnenus no ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00beMa, KOJIMYeCTBa UCXOIHOTO
BEIIIECTBA MJIM IMPOJYKTa PEaKkIUH M0 M3BECTHBIM Macce, 00beMY, KOJUYECTBY OJHOIO M3
VCXOJIHBIX BEIIECTB WM MPOJAYKTOB PEAKIIIH).
4.2.3 Ankensl, ankaguenbl. CocTaB 1 0COOEHHOCTH CTPOEHUS OK 01 OK 02
IK 2.1
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia

HempenenpHble (anmkeHbl, ankuHbl W ankaaueHbl). OCOOCHHOCTH KiacCUUKALMUA U
HOMEHKJIATyphl, HU30MepHsi, (U3MUECKHE CBOWMCTBA, XHWMHUYECKHE CBOWCTBA, CIIOCOOBI
noydeHusi. ['opeHue areTwieHa KaK HCTOYHHK BBICOKOTEMIIEPATYPHOTO TUTAMEHH JUTs
CBapKH M pe3Kku MeTawioB. [lpakThueckoe MNPUMEHEHHE AQJIKEHOB U aJKaJUEHOB B
KEJIE3HOIOPOKHOM XO351CTBE




2

CamocrosiTeibHast padoTa odyuyarommxcs: Ne2(
ITon6op, ananu3 u npeodbpazoBaHue yueOHOW HHPOPMALIUH.

4.2.4 Ilpaktudeckoe 3ansitue Ne9 PemeHue »HKCIIEpUMEHTAIBHBIX 334ad [0 TEME:
"[TonydyeHue 3TUIICHA U U3YYEHUE €r0 CBONUCTB"

OK 01 OK 02
IIpopunabHbie U NpodecCMOHAIBHO 3HAYMMbIE JJIeMEHTHI cojep:kaHus. llpumeHenus K 2.1
HOJMMEPOB HA MPEANPUITUAX KEIE3HOLOPOXKHOTO TPAHCHOPTA MJs 3JIEKTPOU3OJALMH, TIP 4.16.23.30
PYKaBOB TOPMO3HOH CHCTEMBI IIO€3/I0B, TNPUBOJHBIX pPEMHEH, HO0O0HHTOBBIX COCYIOB T
AKKyMYJISITOPOB, J€Tajel U 3alIUTHBIX MOKPHITUN HA XKeJIe3HOIOPOKHOM TPaHCIIOpTe
CamocrosiTeibHas padora o0yuarommxces: Ne21
Bbruucnenus no ypaBHeHHIO XUMHUYECKON peakluu (Macchl, 00beMa, KOJIM4eCTBA UCXOIHOTO
BEIIECTBA WMJIM IMPOJYKTa PEaKIUH 0 M3BECTHBIM Macce, 00beMy, KOJUYECTBY OJHOTO W3
MCXOJIHBIX BELECTB WM IPOAYKTOB PEAKIIUN).
4.2.5 Ilpaktnueckoe 3ansitue Nel) Pemenue sKcnepuMEHTaNbHBIX 33Jad 10 TEME:
"AneTuiieH u ero romoiaoru"” (AJIKUHBI) OK 01 OK 02
Ipoduabubie U MpodecCHOHATBHO 3HAYMMBbIE JJ1eMeHTHI cojaep:kaHus. [IpumeHenue K 2.1
HOJMMEPBl Ha OCHOBE MPOU3BOJHBIX AJKWHOB B KAaUeCTBE M3OJISLIMU 3AIIUTHBIX 000JIO0YEK TP 4.16 '23 30
KaOeNbHbIX U3/ETUIl U MPOBOJOB, BHYTPEHHEN OT/AEIKU MAacCa)KUPCKUX BaroHOB M BaroHOB T
IIEKTPOINOE3/10B
CamocrosiTeibHast padoTa odyuarommxcsi Ne22
[TonGop, ananu3z u mpeodpazoBanue yueOHOH mHbopmanuu. [logroroBka cooOrieHuit Ha
TeMy 10 BbIOOpy: [IpuMeHeHWe ameTmieHa W €ro TOMOJIOTOB Ha MPEIIpUSTHSIX
KeJIe3HOIOPO’KHOTO TPAHCIIOPTA.
4.2.6 Apensl. CocTaB, CTpOCHHE, MTOTyUEHNE OK 01 OK 02
IK 2.1
JIP 4,16,23,30

Conep:kaHue y4eGHOr0 MaTepuasa
OCOOCHHOCTH KJIacCCH(HMKAIIMA W HOMEHKJIATYPbI, H30MepHs, (U3NYECKUE CBOKCTBA,
XUMHYECKHE CBOMCTBA, CITOCOOBI MTOJTYUCHHS.

CaMmocrosiTeibHasi padoTa o0yyarommxes Ne23

[Tonbop, ananu3 u mpeoOpasoBanue ydeOHOW uHPopmanuu. [loaroToBka cooOmieHU Ha
TeMy 1O BbIOOpY: IlpuMeHeHHWEe apeHOB H WX TOMOJOIOB Ha MPEIIPUATHIX
KEJIE3HOJOPOKHOTO  TpaHCmopTa.  TOKCHYHOCTh  apoOMaTHYECKHX  YIJIEBOJAOPOIOB.
S MOXUMUKATEHL.




2

w

4.2.7 TlpakTtnueckoe 3ansitue Nell Pemenue skcnepuMEHTaNbHBIX 33Jad 10 TEME:
"CpaBHHTEIbHASA XapaKTEPUCTUKA CITUPTOB"

IIpoduiabHbie U NpodgeccHOHATBHO 3HAYUMBbIE JJIeMeHThl coaep:kaHus. OQHOATOMHbIE
CHOMPTBl — KaK OCHOBa JIAKOKPAaCOYHBIX MAaTEpUAlOB HAXOASLIMX CBOE INPUMEHEHUE B
YKEJIE3HOJOPOKHOM XO35MCTBE (Kpacka JJis MOKPBITHS MMACCAKUPCKUX U IPY30BBIX BaroHOB;
IUIACTU(UKATOPBI, NPUMEHsEMbIE B CBETO-, TEPMO-, MOpPO30-, BIArOCTOMKHX JeTajsax
NOJBUJKHOTO cOcTaBa U T.A.). lIpuMeHeHWe HTUJIEHITIMKONS M TJMLEpUHAa B KayecTBE
aHTU(PHU30B B paauaToOpax CHUCTEM OXJAKICHUS JABUraTeiel BHYTPEHHErO CrOpaHUs;
TUAPABIMYECKUX, TOPMO3HBIX U 3aKaJlOYHBIX JKUJIKOCTEH B MOABM)KHOM COCTaBe
KEJIe3HOIOPOKHOI0 TpaHcnopTa. [IpakTHueckoe 3Haue€HHE apOMaTHYECKUX CIMPTOB M UX
IIPOU3BOJHBIX B JKEJIE3HOJOPOKHOM XO3SHCTBE. Y CIOBHSI IEPEBO3KU CIUPTOB I10 JKEIE3HOU
Jopore

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

CamocrosiTeibHas padoTa odyuarommxces: Ne24

[TonGop, ananu3z u npeobpazoBanue yueOHOUW mHpopmanuu. [logroroBka cooOiieHuil Ha
TeMy 1o BbIOOpY: IlpakTHdeckoe 3HaUYEHUE OIHOATOMHBIX CIIUPTOB B KEIE3HOIOPOKHOM
xo3siicTBe. [lepeBo3ka CHUPTOB IO JKEJIE3HOM Jopore, MapKUpoBKa Ipy30B. MeTaHOI:
xemounus u xemopoousi. ITaHOI: Beauyaiiiiee 06Jaro U CTPALIHOE 3710. AJIKOTOJIU3M U €T
npodmiaktuka. [IpakTnyeckoe 3HaueHHE MHOTOATOMHBIX CIUPTOB B IKEJIE3HOJOPOKHOM
xo3sicTBe. [lepeBo3ka apoMaTUYECKUX CIIUPTOB IO KEJIE3HOM T0pOre, MapKUPOBKA I'PY30B.

4.2.8 Anpaeruasl. Kap6oHoBbie kucinoTel. CocTaB, CTpoeHue, Kiaccupurarus

OK 01 OK 02
IK 2.1
JIP 4,16,23,30

Conep:kaHue y4eGHOr0 MaTepuasia

OCOOCHHOCTH KJIacCCH(HUKAIIMA W HOMEHKJIATYPbI, H30MEpHs, (U3NYECKHUE CBOKCTBA,
XUMHNYCCKUEC CBOI\/'ICTBa, CITIOCOOBI IMOJIYUCHUA. MpU1a Kak COJIHM BBICIINX Kap6OHOBI)IX KHCJIIOT,
ux Mororiee neiictBue. ClioxHbIC 3PHUPBI KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIIOT.

CamocrosiTeibHast padoTa odyuarommxcs: Ne25

[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOrieHuit Ha
TeMy 1o BbIOOpY:  MypaBbHHasl KHUCIOTa B MPUPOJE, HayKe M Mpou3BoicTBe. Mcropus
ykcyca. [lpakTudeckoe 3HaUEHUE AIBJETHIIOB M HMX IMPOU3BOIHBIX B KEIEC3HOAOPOKHOM
xo3siictBe. IlepeBo3ka albAErUIOB IO JKEJIE3HOW JOpOre, MapKHUpPOBKa TPY30B.
[TpakTHdeckoe 3Ha4eHHE KAPOOHOBBIX KUCIOT M WX TMPOU3BOJHBIX B YKEIE3HOIOPONKHOM
xo3sicTBe. [lepeBo3ka KapOOHOBBIX KHCIOT IO KEJIE3HOM J0pore, MapKHPOBKA T'PY30B.
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HpaKTI/I‘IeCKOe SHAYCHUC )XUPOB U UX MPOU3BOJHBIX B JKCJIC3ZHOAOPOKHOM XO3SICTBE.

4.2.9 JlaGopaTopHoe 3ausiTue (padora) Ne3 "CpoiicTBa ajibJIerUA0B U KAPOOHOBBIX KHCIOT"
IpoduabHbie 1 NMPOPECcCHOHATBLHO 3HAYUMBbIE JJIEMEHTHI CcoAep:KaHus. MypaBbUHBIN
albJIeTH]l KaK KOMIIOHEHT O0akKelIMTOBOTO JaKa, SBJSIOUIMMCS aHTUKOPPO3MOHHBIM
MOKPBITHEM JIJIi BaroHoB. TEKCTOJUT Kak OCHOBA I HW3TOTOBJICHHS 3yO4yaThIX KOJIEC,
BKJIAJIBILICH MOIIUITHUKOB, a TAKXKe KaK 3JIEKTPOU30JATOP. ACOOTEKCTOIUT KaK KOMIIOHEHT
JUIST U3TOTOBJICHUSI TPYIIUXCS JI€Taled JMCKOB CHEIUICHHUS U TOPMO3HBIX KOJOJIOK Ha
JKEJIE3HOAOPOXKHOM TpaHcnopre. [IpuMeHeHue aneroHa B KEIE3HOJOPOKHOM XO3SIMCTBE.
[TepeBo3ka M MAPKUPOBKA AJIBJICTHIOB ¥ KAPOOHOBBIX KHCIIOT T10 JKEJIE3HOU JOpore

OK 01 OK 02
OK 04
IIK 2.1

JIP 4,16,23,30

CamocrosiTeibHas padoTa odyuyarommxcsi No26

Brruucnenus o ypaBHEHUIO XUMHUYECKON peakInK (Macchl, 00bemMa, KOJIMYeCTBa UCXOTHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIMH [0 M3BECTHBIM Macce, 00beMy, KOJTUYECTBY OJHOTO U3
MCXOJIHBIX BEILIECTB WM IPOJYKTOB peakiun). Penenne cxem npespaiieHui

4.2.10 IIpakTuyeckoe 3aHaTHe Nel2 PemieHue SKCHEpUMEHTAJIBHBIX 3a/ady IO TEME:
"Cnosxnbie 3¢upsl. XKupsl. [Tonstue o CMC"

IIpodpuabHbie U NMPOPEcCHOHANBHO 3HAYMMBIE YJIEMEHTHI colep:kaHus. byrunanerar
KaKk KOMIIOHEHT IeHTa(TaleBbIX 3Majeid, HCIOJIb3YEMBIX JUISI OKPACKH IacCaKUPCKHUX
BaroHoB. MBII4 BBICIIMX JKUPHBIX KHUCIOT KakK 3aryCTUTENM B IUIACTUYECKHX CMasKax,
NPUMEHSEMBIX B Pa3IMYHBIX MEXaHWU3MaxX JUIS CMa3Kd MOJIIMITHUKOB, 3yOUaThIX KOJIEC,
BUHTOBBIX M LIEMHBIX NI€peaay, HIAPHUPHBIX COETUHEHUH U JIp.

OK 01 OK 02
IK 2.1
JIP 4,16,23,30

CamocrosiTesibHas padoTa o0yuaroumuxcst Ne27

[ToaroroBka cooOrieHuit Ha TeMy o BeIOOPY: CroxHbIe 3(UPBI U UX 3HAYCHHE B TIPUPO/IE,
ObITY U pon3BoACTBE. JKHUPBI KaK MPOIYKT MUTAHUSI U XUMUYECKOE ChIpbe. 3aMeHa )KMpPOB B
TEXHHKE HEMUIIEeBBIM ChIphbeM. HexBaTka TpPOAOBONBCTBHS Kak ToOanmpHas mpobiema
YelloBeYeCTBA M TMYTH €€ pemeHus. Mpuia: mpomnioe, Hacrtosmee, Oymymee. CpenacTsa
TUTHEHB Ha OCHOBE KHUCIIOPOACOACPKAIIUX OPraHUYECKUX coeAuHeHuid. CHHTETHYECKHe
mortomue cpenctsa (CMC): TOCTOMHCTBA M HEIOCTATKH.

4.2.11 AMuHBI. AHUIUH

OK 01 OK 02
IK 2.1
JIP 4,16,23,30

Conep:xanue yueOHOIro MaTepuasa
OcobenHocTn KiIacCHPUKAMK W HOMEHKIJIATYpbI, H30MepHs, (PU3NUECKHe CBOWCTBA,
XUMHNYCCKHUEC CBOﬁCTBa, CHOCOGBI TMOJIYYCHMUS.
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CamocrosiTeibHast padoTa o0yuyarommxcs: Ne28

[Tonbop, ananu3 u mpeoOpasoBanue ydeOHoW mH(opMmanuu. [loaroToBka cooOmieHU Ha
TeMy 1o BbiOOpy: JKusup u nestensHocTh H.H. 3uHMHA. AHMIMHOBBIE KpPaCHTEIH.
[IpakTuyeckoe 3HaYeHHWE AMHHOB W HX IPOM3BOJIHBIX B KEJIE3HOJIOPOKHOM XO3slicCTBe.
ITepeBo3Kka aMMHOB 110 JKE€JIE€3HOM JOpOre, MapKUpPOBKA IPY30B.

4.2.12 Jla6opaTopHoe 3aHsitue (padora) Ned "AmunokucinoTel. benku. Pacmo3naBanume
BOJIOKOH"
IpoduibHbie U MpodeccCHOHATBHO 3HAYUMBIE JJIeMeHThI coaep:xkanusi. Kanmpon — kak

KOMIIOHCHT BHYTpeHHefI OTACIKHW IIOABHMXXHOI'O COCTaBa. HpI/IMGHeHI/IC KJI€1 Ha OCHOBC
nojmaMujia B BaroOHOCTPOCHHUMH MJId CKJICHBAHUA. MI/IHOpa-HOPOHHaCT — KaK OCHOBa JJIA
TCIUIOU30JIIIUKU  U30TCPMHUYCCKUX, MMaCcCaXXKUpCKux M pe(pr/I)I(CpaTOpHLIX BaroHoB.
TexHnuecknii BOMIIOK Kak HpOKJ’IaI[O‘lHHﬁ MaTcpHrail B 6yKC8.X IIpu PCMOHTC BArOHOB.

OK 01 OK 02
OK 04
IIK 2.1

JIP 4,16,23,30

CamocrosiTesibHas padoTa o0yuarwmmuxcs: Ne29
[TonGop, ananuz u mpeoOpazoBanue yueOHOU mH(popmanuu. I[loaroroBka cooOuieHui Ha
TEMy 10 BBIOOPY: 3HaUeHHWE aMUHOKAIPOHOBOW W aMUHOYHAHTOBOW KHCIIOT JUIsI OOBEKTOB
JKEJIE3HOJJOPOKHOTO  TpaHcmopTa. buocuHTe3 OenkoB. XWMHUECKHE BOJOKHA U UX
NpUMEHEHHE Ha KeJIe3HOJOPOKHOM TPAHCIIOPTE.

Tema 4.3 WNnentudukanus
OpPTaHHYECKUX BEIIECTB, X
3HaYeHUE M MPUMEHEHUE B OBITOBOM
U TPOU3BOJICTBEHHOU JCSITEIHLHOCTH
YyeJI0BEKA

4.3.1 JIabopaTopHoe 3ansTHe (padoTa) NeS "CpoiicTBa yriesoaos"

IIpoduiabHbie U npodeccuoHATBHO 3HAYMMBbIE 3JIEeMEHTHI colep:kaHus. [IpumeHeHue
IPECCOBAHHOW JIPEBECHHBbI I BKJIAJbIIIEH MOAIIUIHUKOB, BTYJIOK, OIOPHBIX IIJIHT,
U3rOTOBJICHHS IIECTEPEH MOJBUKHOIO COCTaBa JKEJIE3HONOPOKHOrO TpaHcnopra. [roko3a
— UEHHBI NHUTATeNbHBIA TNPOJYKT, HAXOAALIMM CBOE MPHUMEHEHHE B HH(PPACTPYKTYpe
JKEJIe3HOJJOPOKHOTO XO35MCTBA (B COCTaBe MPOAYKTOB NMUTAaHUS B MPUBOK3AIBHBIX Kade,
pecropaHax, BaroHax-pecTopaHax). TexXHHMUECKHMH  LEMTyJIOMJ  HPUMEHSIOT Ui
U3TOTOBJICHUS] IIKAJI HM3MEPUTEIbHBIX NPUOOPOB O00OPYAOBAHUS KEJIE3HOIOPOKHBIX
00BeKTOB. JlpeBecuHy IIMPOKO HCIOJB3YIOT B KEJIE3HOJAOPOKHOM XO3SHCTBE (Hampumep,
COCHY U JIUCTBEHHUIy B BarOHOCTPOEHUH; 1y0, OYK M KIIEH HMCIOJIb3YIOT JJI BHYTPEHHEH
OTJICJIKA BaroHOB).

OK 01 OK 02
OK 04
IK 2.1

JIP 4,16,23,30

CamocrosiTesbHasi padora o0ydyarwmmxcs Ne30

[TonGop, ananu3 u mpeoOpazoBanue yueOHOUM mH(Mopmanuu. [loaroroBka cooOmieHMit Ha
TeMy TIO BbIOOpY: YTJIEBOIBI W HMX pOJb B KUBOW mpupoze. PasBurme caxapHOM
IIPOMBILUIEHHOCTH B Poccun.




1 2 3 4
4.3.2 Pomp xuMuum B OOECIEYCHHM HKOJIOTHYECKOH, HSHEPreTHYecKOd U MHIIEBOK OK 01 OK 02
0e30MacHOCTH IK 2.1
JIP 4,16,23,30

Conep:kanue y4eOHOT0 MaTepuaJia 2
Ponp opranuyeckoil XMMHU B pEIICHHH MPOOJIEM HHEPreTHYECKOr Oe30macHOCTH, B
pa3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX MaTEpUalOB, HOBBIX HCTOYHUKOB SHEPrUU
(ampTEepHATUBHBIE MCTOYHUKHM 3Hepruu). ONacHOCTb BO3JEHUCTBUS HAa >KUBBIE OPraHU3MBbI
OpPraHMYeCKHUX BEIIECTB OTIENBHBIX KJIAcCOB  (YIJII€BOAOPOABI, CHHPTH, (HEHOJIHI,
XJIOPOPraHUYECKHE MPOU3BOJHBIE, aJbACTUABI U Jp.), CMBICI IOKa3aTels MpPeaesIbHO
JIOIYCTUMON KOHIIEHTPALluU
CamocrosiTesibHas padora o0yuaromuxcst Ne31 1
[TonroroBka cooOIeHWI Ha TeMy 1O BBIOOpY: UenoBeK B MHUpPE BEIIECTB M MAaTEPHAIIOB.
XWMHS U 310POBBE YEIOBEKA

Paszpnen 5. Kunernyeckue H TepMOXMMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui 2/1

Tema 5.1 Ckopocts xumuueckux | S.1.1 IIpakTnyeckoe 3ansitue Nel3 PemieHue NmpakTHKO-OPHEHTHUPOBAHHBIX PaCUETHBIX 2

peaknuii. XMMHUYECKOE paBHOBecHe | 3a/1a4 1o TeMe: "CKOpOCTh XUMUYECKUX PEeakInid. XuMHUUYeCKoe paBHOBecHe" OK 01 OK 02
IIpodpunbubie n npodeccHOHATBHO 3HAYMMBbIE 3JIeMEHTbI coaep:kaHus. bydepHbie IIK 2.1
pacTBOPBI B TEXHOJIOTMYECKHUX Ipoleccax (IIpH 3JIEKTPOXUMHYECKOM HAHECEHUH 3aLIUTHBIX JIP 4,16,23,30
IIOKPBITHI, B TIPOU3BOJICTBE KPACUTEIIEH )
CamocrosiTe/ibHasi padoTa odyuarommuxcs Ne32 1
[Ton6op, ananu3 u mpeodbpazoBaHue yueOHONH MHPOPMAIUH.

Pa3znen 6. PacTtBopsl 2/1

Tema 6.1 Ilonarue o pacTBopax 6.1.1 IpakTnuyeckoe 3ansaTue Nel4 Pemenue NmpakTUKO-OPHEHTHUPOBAHHBIX PaCUETHBIX 2
3a/a4y mo teMe: "PacTBOpPHI, UCIIONIB3yeMbIe B OBITOBOM U MPOM3BOICTBEHHON JIESITEIIBHOCTH OK 01 OK 02
genoBeka' K 2.1
IIpopuiabHbie M npodeccHoHAJBLHO 3HAYMMBbIE JJIEMEHThI coaep:kanus. IlepeBo3ka JIP 4,16,23,30
pa3IMYHBIX PACTBOPOB IO JKEIE3HOM JOpOTre.
CamocrosiTesibHas padoTa o0yuyarwuuxcsi Ne33 1
[ToaroroBka cooOmenuid Ha TeMy 1o BbIOOpYy: PacTBophl, ucmonb3yemble B OBITOBOH,
IIPOU3BOJCTBEHHON JESITEIIbHOCTH YeIJIOBEKA. PactBopsl, IIPUMEHSIEMBbIE B
KEJIE3HOIOPOKHOM XO35MCTBE

Paszpnen 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM 1eATEJIbHOCTH YeJI0BEKA 4/2

Tema 7.1 Xumus B ObITY U ‘ 7.1.1 HoBeillne 1OCTHKEHNSI XUMUYECKON HAYKH U XMMHYECKON TEXHOJIOTUU OK 01 OK 02




1 2 3 4
IIPOU3BOJICTBEHHOW  JEATEIbHOCTU OK 07
YeJloBeKa K 2.1

JIP 4,16,23,30
Conep:kanue y4eOHOT0 MaTepHuaJa 2
Hoseiimme nOCTHXEHMS XUMMYECKOW HAyKM M XMMHYECKOM TeXHOJoruu. Pomp Xumuu B
o0ecreyeHNH HKOJIOTMYECKOM, HHEPreTHYeCKOW M MHIIEBOM O0e30MacHOCTH, pPa3BUTHU
MeauuuHbL [IpaBuiia moucka v aHam3a XUMUYECKOH MH(OPMAIIMN U3 Pa3IMYHBIX HCTOUYHUKOB
(Hay4Has U yueOHO-Hay4YHas JIMTepaTypa, CpesicTBa MaccoBoi nHpopmanuu, cetb MHTEpHET)
CamocrosiTesibHas padoTa odyuarommuxcs Ne34 2
[Touck u aHamu3 HHGOPMALMK O IPUMEHEHUN XUMHUYECKUX BEIECTB M TEXHOJIOTHH C ydeToM
Oynymiei mpoecCHOHATBHOM AESTEHHOCTU 10 TeMaM: Ba)KHEHIIINE CTPOUTENBHBIE MaTepUaJIbl,
KOHCTPYKLOHHBIE MaTepualibl, KPAacKH, CTEKJIO, KepaMHMKa, MaTepUalibl AJS JIEKTPOHHUKH,
IIPUMEHSIEMBIE B KEJIE3HOI0POKHOM XO035HCTBE
7.1.2 TIpoMeXyTOUYHAs aTTecTalus o AuciMInHe. J{nddepeHunpoBaHHblil 3a4eT 2 OK 01 OK 02
OK 07
IK 2.1
JIP 4,16,23,30
Hmoz Il cemecmpa: MakcumanbHasi yueOHasi Harpy3ka (BCero) 60
O0s3arenbHas ayauTopHas yueOHast Harpy3ka (Bcero) 40
MPAKTUYECKUE 3aHATHS 18
nabopaTopHble 3aHATHS (PabOThI) 6
caMOCTOsITeNIbHAs paboTa 20
TG depeHIIMPOBaHHBIN 3a4eT >
Hroro: MakcumanbHasi yueOHas Harpyska (BCero) 108
OO6s3arenbHast ayquTopHas yaeOHast Harpy3ka (Bcero) 72
MMPaKTUYCCKUC 3aHATHS 28
naboparopHble 3aHATUS (PabOTHI) 10
camocTosiTeNnbHas paboTa 36
KOHTpOJIbHAsI paboTa 2

Hmoeosas ammecmayus 6 popme nudPepeHIINPOBAHHOTO 3a4eTa




3. YCJIOBUS PEAJIMBAIIMU TIPOTPAMMBI YYEBHOM JUCITATLIAHBI
3.1 TpeOoBaHNs K MUHUMAJIbHOMY MATePHAJIBLHO-TEXHHYECKOMY 00ecIeYeHH 0

VYueOHass IUCHMIUIMHA peanu3yercs B ydeOHoMm kabOunere: JlaGopatopust XumMum
Ouonoruu
Obopyodosanue yuebHo2o kaburnema:

1. ITocago4yHbple MecTa MO KOJIMYECTBY O0YUArOIIUXCS.

2. Pabouee mecTo mperogaBaTes.

3. Meroauueckue MaTepualibl 0 JUCLUIIIIMHE

4.Becol ananutudeckue (1 mr.).

5. XuMuueckas nocyja.

6. Mojienu KpucTauIMIecKuX peméTok. (3 mir)

7. COopHblii iprbop /U1 nosyueHus ra3os (1 mrT.).

8. Habop Ne3 BC «lllenouny.

9.Habopsl peakTHBOB IO OPTAHHUYECKOM XUMHUU.

10. Habop uHAMKATOPOB.

11. Ha0op myiakaToB [0 HEOPTaHUYECKOM U OPraHUYeCKON XUMHUH.

Texnuueckue cpeocmea 0Oy4eHUs.:

-TB

- BUJICOMarHuTo(hoH

- KOMITBIOTED

Ayouosuzyanvhvle cpedcmea 06yuenus.
1. DVD Oprannueckast xumusi. Yacte 2. IlpupoaHsie UCTOYHUKHU YriieBoAOpoaoB. CUpThl U
¢denons! 13 onbITOB, 36 MUHYT.
2. . DVD Oprannveckas xumusa. Yacte 3. Anpaeruabl U KapOOHOBBIE KHUCIOTHI. CIOXHBIE
s¢upsl. Kupsl. 20 onbiToB, 40 MUHYT.
3. DVD Oprannueckas xumus. Yacts 4. Yrunepozsl. 11 oneitos, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTcomepkalue OpraHUYecKue BellecTBa. benku.
CuHTeTn4ecKre BhICOKOMOJIEKYIsipHbIe BemiecTBa. 20 onbITOB, 28 MUHYT.

5. B/® «llIxonbHbIi XumMudeckuii akcnepumeHT» 150 MUHYT.



3.2. UnpopMmannoHHoe obecniedeHne peajn3alui NPorpaMMbl

IlepeyeHb pexkoMeHAYeMbIX Y4YeOHbIX H3AaHUH, JAONOJHHUTEJIbHON JIMTEPATYPHI
NuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0JIM0TEYHOT0 oHA:

3.2.1.0CHOBHBIC HCTOYHUKH:
1. AadunorenoBa N.B. Xumus: y4eOHUK W MHPAKTUKYM AJisl CpeTHEro MpodecCHOHAIbHOIO
obpazoBanus / U.B. Audunorenoa, A.B. babkos, B.A. [lonkoB.- 2-e¢ u3a., WCOp. ¥ JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. /10110 THUTEIbHbI€ HCTOYHUKM:
1. I'ycesa, E.B. Xumus mist CIIO.: yue6.-meron. mocobue / M.P. 3uranmmuna, [.1. Kynukosa;

Kazan. Hau. uccnen. texuon. yu-1; E.B. I'yceBa .— Kazans : KHUTYVY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL: https://e.lanbook.com/book/196096
(mata obpamenwus: 31.03.2023) / - Pexxum goctyma: Uisl aBTOPH3. IOIH30BATEIICH.

2. YepnukoBa H.IO. Xumus B mocTyrmHOM H3JI0XKEHHHU: ydeOHoe mocobue misa cno / H.IO.
YepHukosa.- 2-e uzj., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHbli // Jlanb: 5nekTpoHo-OuOmmMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/195532 (mara o6pamenus: 31.03.2023) / - Pexxum nocrtyma: ajs
aBTOPU3. NIOJIb30BATEIICH.

3.2.3 UnTepHeT — pecypesl:

1. Hay4Ho-momynsipHBIN MPOEKT «IIEMEHTHI O0IbIIoN Hayku « (pu3uka, XUMHs, MaTeMaTHKa,
aCTpPOHOMHMS, HayKa O JKM3HHU, Hayka o 3emie). HoBocTH HayKu, KHHUTH, HAYYHO-TIOMYJISIPHBIC

CTaTbH, JIEKIWH, SHOUKIONEeauU. https://postnauka.ru/themes/chemistry - neKnuy mo XMMUHA Ha

caifre [TocTHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum noctyna: cBOOOIHBIMN.

2. CalT Hay4dHO-NIONYJSPHOIO KypHaja «XWMMs W 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOO/THBIH.

3. Calltr 0 XuUMHUM: KIacCHUYeCKUe Y4YEOHUKH, CIPABOYHUKH, SHIUKIONEIUH, TOUCK
OpPraHMYECKUX U HEOPraHWMYECKHX PEaKLuil, COCTAaBICHHE YpaBHEHMI peakuuil. https:// www.
xumuk.ru/ Pexxum goctyna: cBOOOHBIH.

4. Tlnardopma Zoom aJis MPOBEAEHUS OHJIANH-3aHITHI U BUICO-KOH(GEPEHITNH. [ DIEeKTPOHHBINA

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



https://postnauka.ru/themes/chemistry
https://elementy/ru/
https://zoom.us/

5. DnektponHas wHPOPMAIMOHHO-00pa3oBarenbHass cpena Ha 1maatdhopme Moodle.

[OnexTponHbIi pecypc]. Pexxum noctyna: https://moodle.ospu.su/

3.3 Ilporpamma oOecneyeHa HeOOXOAMMBIM KOMILIEKTOM JIMIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHus


https://moodle.ospu.su/

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YUEEHOU

TACIATITAHBI

KOHTpOJ'IB N OLCHKa PpE3yJbTaTOB OCBOCHUA O6H.[CO6p330BaTeJ'II)HOI‘/'I JUCHUITIINHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBIeHHbIC HA (JOPMHUPOBAHUE OOIINX

KOMITETEHIIMI 1O pa3/ieiaM U TeMaM COJIepKaHus yueOHOro MaTrepuania.

[TpomesxyTounas arrecrauus B popme 1udhepeHIIMPOBAHHOTO 3a4eTa.

Oo6mue komnerenun (OK), Pasznen/Tema THI olleHOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MeponpHUATHI
OK.01 P1: Tema 1.1 - YCTHBIN 0mpoc;
P2: Tema 2.1, Tema 2.2 - 3amaud Ha COCTaBJIEHHE
K 2.1 P3: Tema 3.1 XUMHYECKUX POPMYI;
P4: Tema 4.1, Tema 4.2, Tema | - 3amanusa Ha HUCIOJIb30BaHUSA
JIP 2,4,16,23,30 4.3 XHMHYECKOH CHMBOJUKH U
P5: Tema 5.1 Ha3BaHUU COEOUHEHUNU IIO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKTYHapOAHOT O COI03a
TEOPETUYECKON M IIPUKIIATHOU
XUMHH u TPUBHAIILHBIX
Ha3BaHUN IS COCTaBIICHUS
XUMHUYECKUX HOpMYIT;
- 3aciymuBaHue COOOUICHUMN
1 OLICHKA UX IOATOTOBKH;
- Pesynprar  BBINOTHEHUS
BHEAyIUTOPHBIX
CaMOCTOSITEIIbHBIX padoT;
- PesynpTaT  BBINONTHEHUS
MIPaKTUYECKON paboThI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3a1aHUS,
- [TonGop, aHajau3 51
npeoOpazoBaHue yaeOHOMU
uHpopManuu
OK.02 P1: Tema 1.1 - YcTHBIN ompoc
P2: Tema 2.1 - 3acnymmBaHuE COOOIICHHIA
IIK 2.1 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA X IOATOTOBKH;
3.3 - 3agaHus Ha HMCIIOJIb30BaHUS
JIP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUYECKOM CHUMBOJIUKH U
4.3 Ha3BaHUM COCAMHEHHM IIO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHapOAHOT O COr03a
P7: Tema 7.1 TEOPETUYECKON M MPUKJIIATHON
XUMHH U TPUBUATBHBIX

Ha3BaHMM JUISI COCTaBJICHUS
XUMHUYECKUX POPMYIT;

- PesynbraT  BBINOJIHEHHS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadoT

- Pesynprar  BBINONHEHMUS
MIPAKTUYECKON pabOThI;




-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Ilombop, aHamuz ®
npeoOpa3oBaHue yaeOHOMH
uHpopMauu

OK.04
IIK 2.1

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3aciymuBaHue COOOIICHUMN
U OLICHKA UX MOJTrO0TOBKHU;

- 3ajaHus Ha UCIOJIb30BAHUSA
XUMHUYECKOH CHMBOJUKUA U
HAa3BAHUM  COCJMHEHUN IO
HOMEHKJIAType
MEXyHapOIHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHUH U TPUBHAIBHBIX
Ha3BaHWM 11  COCTaBIICHUS
XUMHYECKUX POPMYIT;

- PesynpTaT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

- PesymbraT = BBHINIOJTHCHHS
MPAKTUYECKON pabOTHI;

- PesynmpraT  BBINOJTHCHHS
nabopaTopHO pabOTHI;
-IIpakTKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- Iloxbop, aHaIM3 |
npeoOpa3oBaHKe yueOHOU
nH(popManun

OK.07

IIK 2.1

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHbBIE
3aJIaHus;

- Ilombop, aHamuz
npeoOpazoBaHue yaeOHOU
nH(pOpMaInu;

S MIEPEYEHD UCITIOJIB3YEMBIX METOJ0OB OBYYEHUA

5.1 TlaccuBHBIE: OIpPOC, PENPOIYKTUBHBIC YIPAKHEHUS IO 3aKPEIUICHUIO M OTpPabOTKe

HN3YUCHHOT'O MaTCpuajia

5.2 AKTUBHBIE M MHTEPAKTHUBHBIC: 3BPUCTHUECKHE Oecedpbl, IUCKYCCHH, KpYIJIBIA CTOJI,

MMpEe3CHTalsd, BUKTOPHHA, KBECT.




