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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIUATIIUNHBI «XUMWST»

1.1. MecTO AUCHUILINHBI B CTPYKTYpe o0pa3oBaTtesibHoii nmporpammsbl CIIO

OO6meoOpa3oBaTebHas TUCHUTUINHA «XUMHUS» SBISIETCS 00s13aTETHHOM YaCThIO
o01eo0pa3oBaTeILHOTO KA 00pa3oBaTebHON TporpaMmbl B cooTBeTcTBHH ¢ DT'OC
CIIO mo cnemmansHOocTH 23.02.09 ABTOMaTHKa W TeleMEXaHHWKa Ha TpaHcmopTe (
KEJIE3HOJOPOKHOM TPAHCIIOPTE).

[IpuknagHoit MOAYJh BKIIIOUAET pazzen 8 «Xumusi B ObITY U IIPOU3BOJICTBEHHON
NEATEIbHOCTH YEJIOBEKA, KOTOPBIN peanuzyercs TUISt BCEX
npodeccuil/cnenuanbHOCTE METOJOM PEIleHUs KEHCOB, CBA3AHHBIX C SKOJIOTUYECKON
0€30MacHOCThI0 M OIIEHKOM  MOCHEACTBUI  OBITOBOM M MPOU3BOJCTBEHHOMU
JESTENbHOCTH,  COOTBETCTBYIOLIEW  oTpacisiM  Oyaymiedl  nmpodeccMoHanbHOR
JESATETLHOCTU 00yUYaronuxcsl.

1.2. Illeqin ¥ muIaHUpPYyeMble pe3yJabTAThl 0CBOCHHS AUCHUTIINHBI

1.2.1. lleam u 3aaa494 JUCUUILIHHBI

Conepkanue TporpaMMbl  0OIE0Opa30BaTEIbHON  JUCHMIUIMHBL — «XHUMUS
HaIIPaBJICHO HA JJOCTUKEHUE CIEAYIOIIUX HeJei:

- dbopMHpOBAaHHE CHUCTEMbl XUMUYECKMX 3HAaHMM KaK  Ba)KHEHIIEH
COCTABJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOW JI€XkKaT
KJIIOUEBbIE TMOHATUA, (yHIAMEHTAIbHbIE 3aKOHbI U TEOPUU XMMHH, OCBOCHHE SI3bIKA
HayKd, YCBOGHHE W  TIOHMMaHHE  CYIIHOCTH  JOCTYIHBIX  00OOIICHHI
MHUPOBO33PEHYECKOI0 XapaKTepa, O3HAKOMJIGHHE C HCTOpPUEH WX pPa3BUTUA U
CTAHOBJICHUS,

— (dhopMupOBaHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB W XUMUUYECKUX pEaKlHi, HEOOXOAUMBIX i NPUOOpPETEeHUs] yMEHUM
OPUEHTHPOBATHCS B MHPE BEUIECTB W XUMHUYECKUX SIBJICHUN, HMEIOIMIUX MECTO B
MPUPOAE, B MPAKTUYECKOW W OBCEITHEBHOW JKU3HU;

— pa3BUTHE YMEHUW U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM
U OOBSICHCHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJEHUEM TMpaBWi 0O€30MacHOTO

oOpaleHus ¢ BEIIeCTBAMH.




3ajauM JUCUMILJIMHBI:

1)  chopMupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH NPOTEKAHUS XUMHUYCCKUX
MPOLIECCOB U SIBJICHUHM B OKPYKAIOUIEH CPEE, a TAKXKE UX CBA3b C LIETOCTHOM HAYUYHOU
KapTHUHOW MHUpA U IPYTUMU €CTECTBEHHBIMU HAYKaMU;

2)  pa3BHTh YMCHHsI COCTaBJIATH (YOPMYJIBI HEOPTAHWICCKUX M OPTaHWICCKUX
BEIIECTB, YPAaBHEHUS XUMHUYECKUX PEAKINi, OOBSICHATh UX CMBICI, HHTEPIPETUPOBATH
pPEe3yAbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMHpOBaTH  HABBIKA  MPOBEJEHUS  MNPOCTEHIIMX  XMUMHYECKHUX
AKCIIEPUMEHTAJILHBIX MCCIIEIOBAHUN C COOJIIOICHUEM MpaBuil 0e30MacHOro oOpamieHus
C BEIIECTBAaMU U JIA0OPAaTOPHBIM 00OPYI0BAHHUEM;

4)  pa3BUTh YMEHHUS HAXOJUTh, AaHATM3UPOBATh U MCIIOJIb30BaTh HH(OPMAIIHIO
XUMUYECKOT0 XapakTepa W3 Pa3Iu4HbIX HHGOPMAIMOHHBIX HCTOYHUKOB, BKIIIOYas
Y4EOHYIO JITEPATYPY, HAYUHbIE MTYOJIUKAIIMU U HUHTEPHET-PECYPCHI;

5) chopMHpOBaTH  YMEHUS  MPOTHO3MPOBATH  IOCIEACTBHUS  CBOEH
JEATENHHOCTA M XUMUYECKUX MPUPOTHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIECCOB,
YUYUTBIBAsE BO3MOXKHBIE 3KOJIOTUYECKHUE U COLIMAIbHBIE BO3/IEUCTBUS;

6) chopMHpOBATh MOHUMAHNE 3HAYMMOCTU JOCTMXKCHHN XUMHUYECKOW HAYKH
M TEXHOJIOTMM JUIsl pPa3BUTHUS COLMAIBLHOM W TPOU3BOJCTBEHHOW cdep ¢ yMEeHHEM
MIPUBOUTH NMPUMEPHI UX MPUMEHEHHUS B Pa3IMUHbIX cepax KU3HHU.

1.2.2. Ilnanupyemble pe3yJbTaThbl OCBOeHHSsI 00mIe00pa3oBaTeJIbHOM
JucUILIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Oco0oe 3HaueHue oOIIe0Opa3oBaTeNbHas IUCHUILIMHA «XUMUS» HMEET NpU
dbopmuposannu u pazsutun OK 01; OK 02; OK 04; OK 07 u IIK, npencraBieHHbIX B

aKTyaJM3UPOBAHHBIX dIr'ocC CIIO 1o npodeccun/crnenuaiTbHOCTH.




Koa n
HaUMeHOBaHHe
(opmupyemsbix
KOMIIeTeH Ui

HJ'[aHI/IpyeMLIe pe3yabTaThbl OCBOCHUS NUCHUIIIMHBI

JIMCUUILTHHAPHBIE?

OK 01. Beibupatb
CIIOCOOBI PELIEHUs
3a1a4
npoQeccuoHaIbHOM
JESITeITbHOCTH
MIPUMEHHUTEIHHO K
pa3IUYHBIM
KOHTEKCTaM

O6mme!
JIMYHOCTHBIE Pe3yJbTaThl AOKHBI OTPaXkaTh B
YacTu:
TPY/10BOr0 BOCIIMTAHMS:
— TOTOBHOCTh K TPYAy, OCO3HAaHHE IIEHHOCTH
MacTepcTBa, TPYAOIIo0ue;
—  TOTOBHOCTH K aKTHBHOM JeSTETBHOCTH

TEXHOJOTUYECKOW W COUMAIbHOW HaNpaBI€HHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATH,  IJIAHUPOBATh U
CaMOCTOATENIBHO BBINOJHATH TAKYIO JI€STEIbHOCTD;
MHTEpPEC K Pa3IuuHbIM cdepaM npodeccHOHATHLHON
JIEATCIILHOCTH.

MeTalee[[MeTHLIe PE3yabTaThl JOI’KHBI OTPAKATh:

OsBJianenue

YHHBepCaJbHbIMU yueOHbIMH

NMO3HABATEJILHBLIMH JeHCTBUSIMU:
a) 0a30Bble JJOrHYeCKHe TeCTBHSA:

CaMOCTOATENILHO (POPMYITHPOBATh U AKTyaTU3UPOBAThH
npo0JIeMy, pacCMaTpUBATh €€ BCECTOPOHHE;
yCTaHABIMBATh  CYIIECTBEHHBIM  NPU3HAK WA
OCHOBaAHUA JJIA CpaBHeHHfI, KHaCCI/I(l)I/IKaHI/II/I u
00001IeHUS;

OTIpeIENIATh LEJH JIESATEILHOCTH,
HapaMeTpI)I 158 KpI/ITepI/II/I HUX OJOCTHUKCHUA,
BBISABIIATH 3aKOHOMCpHOCTH )41 HpOTI/IBOpe‘-II/ISI B
paccMaTpUBAEMBIX SIBICHHSX;

3a/1aBaTh

JucuunInHApPHbIE Pe3yJbTAThI 0JKHbI 0TPAKATH:

IIP6 01. chopmupoBaHHOCTH TPENCTABICHUN: O XUMHUUYECKOU
COCTAaBIISIONICH E€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POIU
XAMHH B TIO3HAHUM SIBJICHUW TPHPONBI, B (hopMHpOBAaHUU
MBIIUICHUST W KYJIbTYPbl JIMYHOCTH, €€ (PYHKIHOHAIBHOMI
IPaMOTHOCTH, HEOOXOJUMOM JJii pelIeHHs] NPAKTHUYEeCKUX
3aJja4 ¥ 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cpee;

ITP6 02. BiageHue CUCTEMOM XHMHYECKUX 3HAHMH, KOTOpas
BKJIIOYAET:  OCHOBOIIOJIATaloIMe  MOHATUA  (XUMHUYECKUI
BNIEMEHT, aTOM, JJIEKTPOHHAas 000J0Yka aroma, s-, p-, d-
ANIEKTPOHHBIE OPOUTATH aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
AIEKTPOOTPUIIATENIBHOCTh, CTENEHb OKUCIEHUS, XUMHUYecKas
CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOTHBIN
ckeneT, (YHKIMOHANbHAs TpyNma, paaukans, HU30Mepus,
M30MEpPHI, TOMOJIOTHUECKUN psAJl, TOMOJIOTH, YIJIEBOJAOPOJBL,
KHCJIOPO/- M a30TCOJEpKallie COEeNUHEHMs, OMOJOTHYECKU
aKTUBHBIC BeIIecTBa (YIJIEBOIbI, JKUPBI, OCIKH), MOHOMED,
[IOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISPHbBIE
COEIMHEHUS, KpUCTAJNIMYecKasl pelleTKa, TUIbl XUMHYECKHUX

peaKuHﬁ (OKI/ICHI/ITGHBHO-BOCCTaHOBI/ITeHBHLIG, 3K30-U
SHIOTEPMUUYECKHE, PEaKIMd HWOHHOTO OOMeHa), pacTBOD,
AIIEKTPOJIHTHI, HEDJICKTPOJIUTHI, AEKTPOJIUTUICCKAS
JUCCOIMAIINS,  OKHUCJIUTENIb, BOCCTAHOBHTEIb, CKOPOCTh

! OGume pe3ysabTaThl OCYIIECTBIAIOTCA B COOTBETCTBUM C JUYHOCTHBIMU M METanpeMeTHbIMK pesyibratamu ®TOC COO (Tlpukas Muno6pnayku Poccun ot 17.05.2012 Ne 413
(penmaxmust ot 27.12.2023 1.), B pOpMUPOBAHUN KOTOPHIX YUACTBYET 001I€00pa3oBaTebHast JUCIIUILINHA.
2 JluCUMITMHAPHBIE PE3YNbTaThl OCYLIECTBIIAIOTCA B COOTBETCTBHH C TPEOOBAHHUAMHU K MPEAMETHBIM pe3yibTaTam 6a3osoro yposHs (ITP6), yeranosnenasivu ®TOC COO (TTpukas
Muno6paayku Poccun ot 17.05.2012 Ne 413 (pemakitus ot 27.12.2023 1.), ¢ coXpaHEHHEM UCXOTHON HyMepaluu.




— BHOCHUTH KOPPEKTHUBBI B JOCATCIIBHOCTH, OLICHUBATH
COOTBETCTBHE PE3yIbTATOB IICINISIM, OLECHUBATH PUCKU
MOCIICJICTBHIA JICATSITBHOCTH.

0) 0azoBbIE HCCIeI0BaTENbCKUE e CTBUS:

— BIIaJETh HaBBIKAMHU Yy4eOHO-HCCIIEOBATEILCKON U
HpOGKTHOfI ACATCIbHOCTH, HAaBbIKAMU PA3pCUHICHUA
npobiewm;

— BBIIBIATH  NPUYMHHO-CIICJCTBCHHBIE  CBSI3M U
AKTyaJIu3upoBaTh 3ajady, BBIABUI'aTb THUIIOTE3Yy €€
pelIeHns, HAXOIUTh apryMEHTHI JUJIs JOKa3aTeIbCTBa
CBOMX YTBEP)KICHMH, 3aJaBaTh MapaMeTpbl H
KPUTEPUU PEIICHUS;

— aHAJM3HUPOBATH IOJYYCHHBIC B XOJIC PEUICHUS 3a/1a4u

pe3yabTaThI, KPUTHYECKHU OLICHHUBATh 170.
JIOCTOBEPHOCTb, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBUSAX;

— YMCTb IICPCHOCUTH 3HAHUA B TIO3HABATCIBHYIHO U
IMPAKTUYCCKYIO obiacTtu KUBHEACATCIIBHOCTH.

XUMUYECKOU PEaKIUh, XUMHUYECKOE PAaBHOBECHE), TEOPUH U
3aKOHBI (TEOpHUS XUMHUYECKOTO CTPOCHHUS OpPraHUYEeCKHX
BeuiectB  A.M. bByrtnepoBa, Teopust 3IIEKTPOJUTHYECKOU
Jucconuanny, nepuoandeckuii 3akon .M. Menneneesa, 3akoH
COXpaHEHHsSI MAaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK
XUMHH, (DAKTOJOTHYECKHE CBEICHUS O CBOWMCTBAaX, COCTaBe,
MOJIYYeHUHM U O€30MacHOM  HCIIOIB30BAHWU  BAKHEHIIIMX
HEOPraHWYECKUX U OPraHUYECKHUX BEIIECTB B OBITY U
MPaKTUYECKON MeATETLHOCTH YETIOBEKA,

ITP6 03. chopMUPOBAHHOCTH YMEHHIA BBISIBISITH XapaKTEPHBIC
IIPU3HAKK W B3aUMOCBSA3b W3YYEHHBIX IOHATUN, IPUMEHATH
COOTBETCTBYIOIIME TMOHSATUS NPU ONUCAHUM CTPOCHHUS U
CBOMCTB HEOPTaHMYECKUX M OPraHUYECKUX BEIIECTB U HUX
MpEBpAICHU; BBISBIATh B3aUMOCBSI3b XUMHUUYECKUX 3HAHUU C
MOHATUSAMH U MPEICTABICHUAMU JIPYTUX €CTECTBEHHOHAYUYHBIX
MIPEMETOB;

IIP6 04. cdhopMUPOBAHHOCTH YMEHHUH  HCIOJIL30BATh
HAaUMEHOBAHUS XMMHYECKUX COCIUHEHUN MEXIAYHAPOJIHOIO
COI03a TEOPETUYECKOM M NPHUKIAJHOW XUMUU U TPUBUAJIbHBIC
Ha3BaHUs BAXKHEWILIMX BEIIECTB (3TWIEH, alleTUJICH, TJIUIEPHH,
denon, dopmanbaeru, yKCycHas KHUCIIOTA, IVIMIWH, YrapHbIA
ra3, YrJIeKUCJIbIA Ta3, aMMHaK, ramieHasi U3BeCTb, HeralleHas
U3BECTh, MHUTHEBAsl COJa M JAPYTUX), COCTaBIATH (HOPMYIbI
HEOPraHMYeCKMX W OPraHMYeCKUX BEIIECTB, YypaBHEHHUS
XUMHUYECKHUX PEaKIHi, OOBSCHATh UX CMBICI; MOJTBEPKIATh
XapaKTepHbIC XUMUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIIMMH 3KCIIEPUMEHTAMH U 3aMUCAMH YpaBHEHUMN
XMMHYECKHX PEaKI;

IMP6 05. cdopMUPOBAHHOCT, YMEHHH  yCTaHAaBIUBATh
MIPUHAJIC)KHOCTh M3yYEHHBIX HEOPTaHUYECKUX "
OpraHUYEeCKHUX BEIIECTB K ONPEICICHHBIM KJIaccaM U Ipynnam
COCIMHEHUM, XapaKTepU30BaTb HMX COCTAaB M BaKHEUIIHE
CBOICTBA; ONpeNensaTh  BUABI  XMMHYECKHUX  CBs3el
(koBasieHTHAsl, WOHHAs, METAJUINYECKasi, BOJOPOJHAsS), THIIBI




KPUCTAINIMYECKUX PELIETOK BEIIECTB; KiacCU(ULIUpPOBAThH
XMUMUYECKHE PEaKIINY;

ITP6 07. chopMUPOBAaHHOCTh YMEHHIA MPOBOJIUTH PACUETHI 110
XUMHUYECKUM (pOpMysIaM U YPaBHEHUSAM XUMHUUECKUX PEaKIUi ¢
UCIIOJIb30BaHUEM (PU3UYECKUX BEJIMYUH, XapaKTEPU3YIOIIHUX
BEIIECTBA C KOJMWYECTBEHHOW CTOPOHBI: Macchl, oOBeMa
(HOpMallbHBIE  YCJIOBHSI) Ta30B, KOJIMYECTBA BELIECTBA;
MCIIOJIb30BaTh CHUCTEMHBIE XMMHYECKHE 3HAHUA AJI MPUHATUA
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C
BELIECTBAMH U UX IPUMEHEHUEM.

OK 02. Mcnons3oBath
COBPEMEHHBIC
Cpe/CcTBa MOKUCKa,
aHaJau3a u
MHTEPIpPETALNH
uHpopMaluu U
nH(POPMaIMOHHBIE
TEXHOJIOTUH JIJIS
BBINIOJIHEHUS 337124
npo¢ecCroHaTBHOM
NEeATEeIbHOCTH

JINYHOCTHBIE Ppe3yJabTaTbl JOJKHBI OTPaXkKaTh B

YacTH:

LHEHHOCTH HAYYHOI'0 O3HAHMSA:

— c(OpMUPOBAHHOCTH MHPOBO33PEHMS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAayKH U OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha
JUAJIOTe  KYJIBTYpP, CIOCOOCTBYIONIETO OCO3HAHUIO
CBOEr0 MECTa B MOJIMKYJIBTYPHOM MHPE;

— COBEpILICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOM
KYJIbTYpbl KaK CpEJCTBA B3aUMOJCHUCTBUS MEXIY
JIXOJIBMU U TTIO3HAHUS MUpa.

MeTanpeaMeTHblie pe3yJbTaThl JOJIAKHBI OTPAKATH:

OBnanenue YHHBepPCAJbLHbIMH yueOHBIMU

NMO3HABATEJIbHBIMY J1eHCTBUAMM:

B) padora ¢ uHgopmaumei:

— BJIAJIETh HaBBIKAMHM TIOJNY4YeHHS wuHpoOpMarmum w3
HMCTOYHMKOB  pPa3HbIX  THUIIOB,  CaMOCTOATEIbHO
OCYHIECTBJIATh IMOWUCK, aHAJIW3, CUCTEMATU3ALMI M
UHTEpIIpEeTalui0 WHGOPMALMK PA3JIUYHBIX BHIOB U
(dhopm mpecTaBIeHNUS,

— CO3l1aBaTh TEKCTHI B Pa3MYHBIX (popmarax ¢ ydeTom
Ha3HaueHus WHGOPMAlMM W LEJIeBOW ayAUTOPHH,

JAucnuniauHapHbie (NMpeaMeTHbIe) Pe3yJbTAaTbl U J0JKHbI
O0TPaKATh:

ITP6 06. BnaneHHe OCHOBHBIMH METOJAaMH HAYYHOI'O TO3HAHUS
BEIIECTB M XWMHUYECKUX SBICHHUH (HAOIIOIEHUE, W3MEPEHHUE,
HKCHEPUMEHT, MOJICTUPOBAHHE);

ITP6 07. chopMUPOBAHHOCTh YMEHHMI MPOBOAMUTH PACUYETHI 1O
XUMHUYECKUM (DOpPMYJIaM U ypaBHEHUSM XUMHUYECKUX PEAKIIHA C
HCIOJIb30BaHUEM (PU3NYECKUX BEJIMYUH, XapaKTEPU3YIOIIHUX
BEIIECTBA C KOJMWYECTBEHHOW CTOPOHBI: Macchl, oOOBeMa
(HOpMallbHbIE ~ YCJIOBHMSI) Ta30B, KOJIMYECTBA  BEIIECTBA;
HCIIOJIb30BaTh CHUCTEMHbIE XMMHYECKHE 3HAHUS AJI IPUHATUSA
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM,;

IIP6 08. chopMUpPOBAaHHOCTP YMEHUW IUIAHUPOBATH M
BBIMOJHATh ~ XMUMHUYECKUH  JKCIIEPUMEHT  (TIpeBpallleHus
OpraHMYeCKHUX BEILIECTB MPH HarpeBaHUU, MOJIYYCHHE STUJICHA
U H3y4EHHME €ro CBOMCTB, KauyeCTBEHHbIE pEaKkUUUd Ha
anbJerubl, KpaxMmajl, YKCYCHYIO KHCIIOTY; JeHaTypauus
O€JIKOB MPH HATPEBaHMH, IIBETHBIC PEAKIINHU OCJIKOB; MPOBOIUTH
peakuuu HOHHOTO OOMeHa, OIpenensiTh Cpely BOJHBIX
pacTBOpOB, KAUECTBCHHBIE PEAKIMM Ha Cynb(dar-, kKapOoHAT- U
XJIOpU-aHUOHBI, Ha KaTHOH aMMOHUS; peliaTth
OKCIIEpPUMEHTANIbHBIE 3amauu 1o Temam "Metamisl" u




BHIOMpAas ONTUMANbHYIO (OpPMY TIpPEACTaBICHUS U
BU3YyaJIU3aluy;

— OLICHUBATh JIOCTOBEPHOCTB,
uHpOpMalMK, €€ COOTBETCTBHE
MOPaJIbHO-3THYECKUM HOPMaM;

JETUTUMHOCTD
IIPaBOBbLIM u

— BJAJETh HaBBIKAMH pACIO3HABAaHUS H  3AIIUTHI
uHpopManuy, HHGPOPMAIMOHHONH  Oe30macHOCTH
JMYHOCTH.

"HemeTamnbl") B COOTBETCTBUM C MpaBWIAMH TEXHUKH
O0e3omacHOCTH  MpU  OOpalleHud C  BEIIeCTBAaMU U
71a00paTOPHBIM  000pYIOBaHUEM; MPEICTABIATh PE3YIIbTAThI
XUMHUYECKOTO JKCIepuMeHTa B (¢GopMe 3amucH ypaBHEHU
COOTBETCTBYIOIIMX peakiuii u (QopMyaupoBaTh BHIBOJIBI Ha
OCHOBE ITHX PE3YyJIbTaTOB;

NP6 09. chopmMupoBaHHOCTHP YMEHHUS  AHAIMU3UPOBATH
XUMUYECKYI0  HMH(pOpMAIMIO, TOIY4aeMyl0 M3  pa3HbIX
HMCTOYHHUKOB (CPEICTB MaccoBOW mHGpOpManuu, ceTh MIHTepHET

U JIpyrue).

OK 04. 3¢ dexTuBHO
B3aHMO/ICIICTBOBATH U
paboraTh B
KOJUIEKTHUBE U
KOMaH/Ie

JIMYHOCTHBIE Pe3yJabTaThl

YacTH:

rPaskIAHCKOr0 BOCIIUTAHUS:

— TOTOBHOCTb BECTM COBMECTHYIO JE€ATEIBHOCTh B
MHTEepecax TPakJaHCKOro O0IIeCTBa;

— YyMEHUE  B3aUMOJCHCTBOBATh C  COLMAJIBHBIMU
WHCTUTYTaMHU B COOTBETCTBHHM C WX (DYHKIUSIMU U
Ha3HaA4YCHHUEM.

MeTanpeaMeTHble pe3yJabTaThl JOJAKHBI OTPAKATH:

OBiaseHue YHUBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH

AeficTBUSIMHU:

0) coBMecTHAs 1eSITeJIbHOCTD.

— TOHHUMAaTh u HCIIOJIb30BaTh MPEUMYIIECTBA
KOMaHJHOW U UHJIMBUYaJIbHOU paboThI;

— TNOpUHUMATh  [EJIM  COBMECTHOM  JIEATENbHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH ACHUCTBUS MO €€
JOCTHKCHUIO: COCTAaBJISITh I1aH JeHCTBUA,
pacnpenensaTh pojii C y4eTOM MHEHHMM y4aCTHUKOB
00CYXIaTh PE3YJIbTAThl COBMECTHON PaOOTEHI.

OBjiaeHHe  YHMBEpPCAJIBbHBIMH  PeryJATHBHbIMU

AeMCTBUAMU:

I) IPUHATHE Ce0s U APYTUX JIOAei:

AOJIZKHBI  OTPaXKAaTh B

JAucnuniauHapHbie (NMpeaMeTHbIe) Pe3yJbTAaThl U J0JKHbI

0TPakKATh:
IIP6 08. cdhopMUpPOBAaHHOCT, YMEHHUW MIAHUPOBATH U
BBITIOJHATh ~ XUMHYECKUH  JKCIIEPUMEHT  (TIpeBpalieHus

OpraHMYECKHUX BEILECTB IIPH HarpeBaHUH, MOJIYYCHHE ITUIICHA
U U3y4YeHHE €ero CBOMCTB, KayeCTBEHHbIE peaklUHWd Ha
albJEruJbl, KpaxMmaja, YKCYCHYIO KHCIOTY; J€HaTypauus
OeJIKOB IIPU HAarpPEBAHUU, I[BETHBIE PEAKIIMU OEJIKOB; IPOBOIUTH
peakiMM HOHHOTO OOMEHa, OIpeleNiaTh Cpely BOJHBIX
pPacTBOpPOB, KaUECTBEHHbIE peaKIMU Ha cynb(dar-, KapOoHaT- U

XJIOPU/I-AaHHOHBI, Ha KaTHOH aMMOHUSI; peiiaTth
SKCIEPUMEHTaJbHbIE 3alaud 1o Temam 'Metamwibl" u
"HemeTannsl") B COOTBETCTBUM C MpaBWIaAMH TEXHUKH
O0e3omacHOCTM  Tpu  OOpalieHud ¢ BelecTBaMU U

na0opaTOpHBIM  000pPYIOBaHUEM; MPEICTABIATH PE3YJIbTaThI
XMMHYECKOIO SKCIIEpUMEHTa B (opMme 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX pEaKIUid U (OPMYITHPOBATH BHIBOABI Ha
OCHOBE ATHX PE3YyJIbTATOB.




MPUHUMATh MOTHBBI H apTYMEHTBI JPYTHX JIFOJCH Tpr
aHaJIM3€e PE3yJIbTATOB JIEATEIHHOCTH;

NPU3HABATh CBOE MPAaBO M IMPaBO APYTUX JIOACH Ha
OIIIMOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TO3HUIIHH
JPYTOTO YeJIOBEKa.

OK 07.
CopneiicTBOBaThH
COXPaHEHHIO
OKpY>Karollen Cpebl,
pecypcocOepexeHuIo,
IIPUMEHSTh 3HaHUS 00
M3MEHEHHUHU KJIMMaTa,
TIPUHITUTIBL
OepexIIUBOrO
MIPOM3BOJICTBA,

3¢ HeKTHBHO
NEHCTBOBATH B
Ype3BbIUANHBIX
CUTYaIHsX

JINYHOCTHBIE Pe3yJabTaThl JOJKHBI OTpPakaTb B

YaCTH:

IKOJIOTHYECKOr0 BOCIIUTAHMS:

— Cc(hOpPMHUPOBAHHOCTb  DKOJIOTHYECKON  KYJIBTYpHI,
MMOHUMAHUE BJIUSHUA  COLHUAIbHO-3KOHOMUYECKHUX
MPOLECCOB Ha COCTOSIHUE MPUPOJTHON M COLHMAIBHOMN
cpensl, OCO3HaHUue r7100aIBEHOTO xapaxkrepa
9KOJIOTUYECKHUX MTPOOIIEM;

— IUIAHMPOBAHUE H  OCYLIECTBIICHUE JCHUCTBUH B

OKpY’Kalolllel Cpele Ha OCHOBE 3HaHMUs Leliel
YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

aKTUBHOE HENpUSITHE ACHUCTBUN, MPUHOCSIUIUX BpPEJ]
OKpY>Karolleu cpeae;

YMEHHUE MIPOTHO3UPOBATH

DKOJIOTHYECKUE  IOCICACTBUSI
JIEVCTBUI, MPEIOTBPAILATH UX.

HeOJ1aronpusiTHbIE
IpeIIpUHUMAEMBIX

MeTtanpeaMeTHbIe pe3yJibTAThl J0JKHBI OTPAkKATh:

OsBJianeHue

YHHMBepCaJbHbIMHU y4eOHBIMH

NMO3HABATEJbHbIMHU AeHCTBUIMM:
B) padora ¢ uHgopmaumei:

UCIIONIb30BAaTh  CpPEeACTBA  MH(POPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX ~ TEXHOJIOTMH B  pELICHUHU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX "
OpraHM3alMOHHBIX 3a1a4y c co0II0IeHIEM

TpeOOBaHUN DSPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI,  pecypcocOepeKeHusi,  NpPaBOBBIX U

JucuMniauHapHble (NMpeAMeTHBIE) Pe3yJbTaThl AOJKHBI
OTPaXKaTh:

IIP6 01. chopmMupoBaHHOCTH TPENCTABICHUNH: O XUMHUYECKOM
COCTAaBIISAIOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUpPA, POJIU
XMMHH B TIO3HAHUM SIBICHUWA MPHUPOIBI, B (hopMHpOBaHUU
MBINIJICHUSA W KYJIBTYPbl JIMYHOCTH, €€ (I)yHKHHOHaHBHOfI
IPaMOTHOCTH, HEOOXOOWMOM MJisi peHIeHHs MPAKTHUYECKUX
3aa4 M 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3JI0POBBIO U IPUPOTHOM Ccpejie;

P66 10. cdopMHPOBAaHHOCTH, yYMEHHWH COONIONATH TpaBUIIA
HKOJIOTMYECKH II€IeCOO0pa3HOro0 TMOBEICHUS B OBITY U
TPYAOBOU AEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS
U OKpYXKalollell MPHPOIHON Cpenbl; YYUTHIBATh OMACHOCTh
BOSHCﬁCTBHﬂ Ha JKMBBIC OpPraHuW3Mbl ONPCACIICHHBIX BCUICCTB,
IOHUMAas CMbICHI TIOKa3aTeds MpeaesbHONM  JOMYCTHUMOM
KOHIICHTpALIUH.




ATUUYECKUX
0€30I1aCHOCTH.

HOPM,

HOpM

MH(POPMAIIMOHHOM

23.02.09

IK 3.1
OcyniecTBisATh
obecrieueHne
AKCIUTyaTalluH IMyTeM
peMoHTa U
MOJIEpHU3ALIUU
00CITy’)KUBaEMOTO
o0opynoBaHus,
YCTPOWCTB U CUCTEM
KEJIE3HOJOPOKHOMN
ABTOMATUKH U
TeJIeMEXaHUKH.

- ¢(OPMHUPOBAHHOCTD NPEACTABICHUA 00 OCHOBHBIX
KOHCTPYKIIMOHHBIX MaTepHanax (MeTaIbl, CIUIaBbl, TOJIUMEPHI,
KOMITO3UIIMOHHBIC MaTepI/IaHBI);

- chopMUPOBAaHHOCTH TMPEACTABICHUS O IPUHIIUIAX PAOOTHI
XUMHNUYCCKHUX NCTOYHUKOB TOKA,

- ¢(hOpMHUPOBAHHOCTH MPECTABICHUS O BHAAX
YIJIEBOIOPOAHOIO TOIINBA.

- ¢(hOpMHUPOBAHHOCTH MPEJCTABICHUS O KOPPO3UH METAIOB U
cnoco0ax 3aluThl OT KOPPO3HH KOHCTPYKIUN B COOPYKEHUI
KeJle3HOU JOpOory;

- chopMHpPOBAaHHOCTH TPEJACTABICHHUS O MPOBOJHUKAX
AJEKTPUUECKOIO0 TOKA M JAMAJIEKTPUKAX, UX HMCIOJIb30BAHUU B

KEJIE3HOI0POKHOM OTPACIIH.
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2. CTPYKTYPA U COJEPXAHHUE OBIIEOBPA3OBATEJIbHOM

JANCHUITIMHBI « XUMUS»

2.1. O0bemM JUCHMILIMHBI U BHABI y4eOHOUH PadoThI

Buna yueOHoii padoThbl Otrem b
yacax
O0béM 00pa3oBaTeIbHON POrPAMMBbI TN CIIAIIJIMHBI 78
Conep:xxkaHue y4eOHOro MmaTepuajia 68
BT. 4.
TEOPETHUUECKUE 3aHITH 40
MIPaKTUYECKHUE 3aHATHUS 18
1abopaTopHbIE 3aHATHUS 6
KOHTPOJIbHBIE pa0OTHI 4
IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE 3
NPHUKJIATHOTO MOAY.I51)°
BT. 4.
TEOPETUYECKUE 3aHATUSA 8
IpomexyTounas arrectamus (quddepeHInpPOBaHHBIN 3a4eT) 2
[IpodeccroHanbHO-OPUEHTUPOBAHHOE COAEPKAHUE 41 %

% TIpodeccHoHaNTbHO OPMEHTHPOBAHHOE COJEPKAHHE MOKET OBITh PACIpENeeHo 1O pasjieaM (TeMaM) Wi

CKOHIICHTPUPOBAHO B pa3zesne [IpukianHoit Moays.
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2.2. TemaTu4eckuil IJIAH U COIePKAHME JUCUUIINHbBI

HaumenoBanue Coaep:kaHue y4eOHOIro MaTepuaia (0OCHOBHOE H MPo(ecCHOHATLHO OpueHTHpoBaHHoe)!, | O0béM | Dopmupyemble
pa3esi0B H TeM JIa00paTOpPHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIAAHON MO1Y/Ib 4acoB | KOMIICTCHIIUH
1 2 3 4
Coaep:xxaHue y4eOHOro MaTepuaJia 68
Pa3zpnen 1. TeopeTnueckue 0CHOBbI XMMHUM 16
Tema 1.1. Coaepxanue yueOHOIro MmaTepuaJia 2 OK 01
OcHoBHbIE XuMUYecKui 37eMeHT. AToM. SIpo aToma, U30TOMbI. DJIEKTPOHHAs 0005104YKa. DHEPreTHUECKHe
XMMUYECKHE TIOHATHUSA |yPOBHH, MOIYPOBHU. ATOMHBIE opOHTanu, s-, P-, d- amemeHThl. OCOOEHHOCTH pacrpeneseHus 1
U 3aKOHBI, CTPOCHHE |3JEKTPOHOB IO OPOMUTAISIM B AaTOMAX HJIEMEHTOB IEPBBIX UYETBIPEX NEPUOJOB. DJIEKTPOHHAs
aTOMOB  XMMMYECKHUX |KOH(Uryparys aroMoB. OCHOBHbIE XUMHUYECKHE 3aKOHBI.
3JIEMEHTOB IIpakTHYecKHe 3aHATHSA
[Tpaktuueckas pabora Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XHMHH W PacyeThl II0
YPaBHEHUSAM XMMHUYECKHUX PEAKLIUI.
OtHOCUTENbHBIE aTOMHAasi U MOJIEKYyJspHass Maccbl. MomsipHas macca. KonudecTBo BemiecTsa. 1
MaccoBass nons BemiecTBa. 3akoH ABorajapo. MoispHblii 00beM ra3oB. OTHOcHUTeNbHas
IUIOTHOCTh T'a30B. PacueTsl 0 ypaBHEHUSM XMMHUYECKUX PEAKLUN C UCIOJIb30BAaHUEM MacCOBOM
JIOJIM BellecTBa, 00beMa (HOpMaJIbHbIE YCIIOBUS) Fa30B, KOJIMYECTBA BEILIECTBA.
Tema 1.2. Coaepxxanue yueOHOro MmarepuaJia 2 OK 01
Ilepnognueckuii IIpakTHYeckHne 3aHATHS OK 02
3aKOH u ([Ipaktudeckas pabora Ne2. «/3yueHne mepuoIuveckux 3aKOHOMEPHOCTEH M X B3aUMOCBSI3H CO IIK 3.1
Ilepnopnueckas CTPOEHUEM ATOMOB).
cucTeMa XUMHYECKHX |[leprogmueckas cucremMa xumudeckux aneMeHToB [I.J. MenneneeBa. CBs3b mepuoanyYecKOro
snemenToB  JI. WM. (3akona u Ileproaudyeckoil CHCTEMbI XUMUYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOpHeH CTPOCHHS
MenneneeBa, ux CBA3b |aTOMOB. 3aKOHOMEPHOCTH HW3MEHCHHUSI CBOWCTB XHMHYECKHX OJIIEMEHTOB, 00pa3yeMbIX HMH 2

Cc COBPEMEHHOM
Teopuei CTPOCHHUS
aTOMOB

IPOCTHIX M CIOXHBIX BEIIECTB MO rpynnaMm M nepuoaaM Ilepmoguueckoil cuctemsl. 3HaueHHe
NEPUOANYECKOr0 3aKOHAa U CHUCTEMBbl XuMHuYeckux siemeHToB JI.J1. MenzeneeBa B pa3BUTHU
HayKU.

VYcTaHOBIIEHUE CBSA3M MEXIY CTPOCHHEM aTOMOB XMMHYECKHX 3JEMEHTOB U MEPUOANMYECKUM
VU3MEHEHHUEM CBOWCTB XMMHUYECKUX IEMEHTOB U MX COCAUHEHUH B COOTBETCTBHUHU C MOJIO)KEHUEM

4 O6pasoBarenbHas OPraHU3alMs BIPABe CAMOCTOATENLHO OMPEIEATh OCIeN0BATEILHOCTh H3YYEHHs Pa3eloB U TeM, BXOANIUX B HUX, a TAKKe MepepacipeessaTh KOJTHIeCTBO
9acoB JJISI OCBOCHUS 00YYAIOMIUMUCS YIeOHOTO MaTepraa, C y4eTOM JIOTUKA (POPMHUPOBAHUS TUCIUILTHHAPHBIX PE3YIbTaTOB, OOMINX U MPO(ECCHOHATHHBIX KOMITCTCHIIH,
MEXIIPEIMETHBIX CBSI3€H ¢ APYTMMHU AUCIUILUIHHAMY 00111€00pa30BaTeILHOrO U 001enpodhecCHOHaIBLHOTO UKIOB yueoHnoro miana OIT CITO.
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[lepuoanueckoit cucteMsl. Pewienue npakmuko-opueHmuposaHubix meopemudeckux 3a0anuii Ha
xapakmepusayuio Xumudeckux snemenmos «Memannuueckue / Hememaniuyeckue ceoucmea
XUMUYECKUX 2NeMEHMO8 8 COOMBEMCMEUY C UX INEeKMPOHHLIM CMPOeHUeM U NON0NHCeHUeM 8
nepuoouyecKoll cucmeme xumuyeckux anemenmos /.M. Menoeneesay.

Tema 1.3.
CrtpoeHnue  BemlecTBa
" npupoia
XHUMUYECKOH  CBSI3H.
Mmuoroobpasue
BEIIIECTB

Conep:kaHue y4eOHOro MaTepuasa

CrpoeHue BemiecTBa. XuMuieckas CBs3b. Bubl XuMHU4yecKkoil cBsi3u (KOBaJIEHTHAs! HEMOJSpHASI U
NOJISIpHAsi, MOHHAs, MeTajuiMyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON XHMHUYECKOI
cBA3M (OOMEHHBII M  JIOHOPHO-aKLUENTOpHbIM). Bomoponnas  cBsa3b.  BasieHTHOCTS.
OnexTpooTpunaTesbHOCTh. CTeneHb OKucieHus. MIoHbI: KaTHOHBI 1 aHUOHBI.

IlpakTH4yecKue 3aHATHS

[paktuyeckas padbota Ne3. «CTpoeHue BEIIECTBA U IPUPOIA XUMUICCKON CBSI3UY.
Hemoncmpayust mooeneti KpUCMALIIUYeCKUX peuwemoK: UOHHOU (XA0puo Hampus), amomHoOU
(epagpum u armas), MoneKyIApHOU (VeIeKUCavlll 2as, uood), Memaiiuyeckou (Hampuil, MacHui,
MeOb). PerieHue NMpakTHUUECKUX 3aJaHU Ha COCTaBJICHUE 3JIEKTPOHHO-rpadudecKkux (Gopmyi
2J1eMEHTOB 1—4 nepuooB.

OK 01
IIK 3.1

Tema 1.4.
Knaccudukanus,

51 HOMCHKJIATypa
HEOPTraHUYECKUX
BEIIIECTB

Coaep:xxkaHue y4eOHOro MaTepuaJia

Knaccugukauusa Heoprannueckux Beuniects. HomeHknatypa HeopraHu4eCKIX BEIECTB (OKCHIBI,
THJIPOKCUBI, KUCIOTHI, COJIH). Bewecmea MONeKYIAPHO20 U HEMONEKVIAPHO20 CMPOEHUSL.
Aepecamnvie cocmoanua eewecmea. Kpucmannuueckue u amopguvle eewjecmed. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTBA. Tunvl KpUCMANIUYECKUX peulemoK (AmomMHas, MONEeKYIAPHAS,
UOHHAS, MeMAaIIu4eckas). 3asucumocms CEOUCMBA GewjeCms Om muna KpUCmaiiudecKkou
pewemxu.

IIpakTHYecKHe 3aHATHA

[paktuyeckas padbora Ned. «HomeHKI1aTypa HEOPraHUYECKUX BEILIECTBY.

Pemenune npakTuueckux 3aJaHui Mo KJacCU(hUKaLMU, HOMEHKIATYpe U XUMUYECKUM (opMysaM
HEOPraHMYECKHX BEILECTB pa3JIMYHbIX KJIAcCOB (yrapHbIil ra3, YIVIEKHCIBIM ra3, aMMHaK,
raieHas W3BeCTb, HETallleHash M3BECTb, NUTbEBAs COJA M JAPYIMX): Ha3BaHUS BELIECTB IIO
mexayHapoanoit (MIOITAK) wnm TpuBHanbHOH HOMEHKIIAType W COCTaBiIeHHE (OpMyIIbI
XMMUYECKHX BEIECTB, OINpe/eJeHUe NPUHAJIEKHOCTH K kiaccy. [louck wmHpopmanuu mno
Ha3BaHUAM, HIEHTU(UKAaTOpaM, CTPYKTYpHBIM (hopMyiaM. AHAINW3 XUMHUYECKOH HH(popMaium,
MOJIy4aeMOl M3 pa3HbIX MCTOYHHMKOB (CpeAcTB MaccoBod HHpopMmanuu, cetb MHTepHeT u

JIpyrHe).

OK 01
OK 02
IIK 3.1

Tema 1.5.

Conep:xxkaHue y4eOHOro MaTepuaJia
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Tunel XUMHAYECKUX
peaxkuui

Xumnueckass peaknus. Kiaccupukamms XUMHYECKHMX pEakIMid B HEOPTaHWYECKOH U
OpraHMYeCKOM XHMHHU. 3aKOHBI COXPAHEHHs MAacChl BEIIECTBA, COXPAHEHUS W IPEBPAILECHUS
SHEPIUU NPU XMMHUYECKUX peakuusax. OKucaumenbHo-60CCmMano8umenvbHvle peakyuu (VpasHeHus
OKUCNIEHUA-60CCMAHOBICHUSA, ~ CHENeHb 60CCMAHOBUMEID,
OKUCTUMENbHO-60CCMAHOBUMENbHBIE PEaKyul 8 Npupooe, npousgoocmeennvix npoyeccax (6
X03AtCmee a8MOMAMUKY U MENEMEeXAHUKU) U HCUSHEOESMETbHOCU OP2AHUZMOB).

OKUCJIEHUA, oKucJjumeliib u

OK 01
IIK 3.1

Tema 1.6.

CKOpOCTh XMUMHYECKUX
peakiui. XUMHYECKOE
paBHOBECHE

Conep:kanue yueOHOro MaTepuaJa

Ckopocmb peakyuu, ee 3a8UCUMOCIL OM PA3IUYHBIX DAKMOPO8: NPUPOObL pPeasupyroujux
gewecms, KOHYEHMpAyuu peazupyrowmux eeuwjecms, memnepamypvl u niowaou peaxyuonHou
nosepxuocmu. Tennogvie 3¢hghexmul Xumuyeckux peakyuii: 3K30- U SHOOMepMUiecKue peakyuu.
OOpatumble peakiuu. XuMU4Yeckoe paBHoOBecue. DaxkTopbl, BIUSAIONIME HAa COCTOSHUE
XUMHUYECKOTO paBHOBecHs (KOHIEHTpAllMs PEareHTOB WM TPOAYKTOB DEAKIMH, IaBICHUE,
temmneparypa). [Tpunnun Jle [llatenne.

HpaKTuqecmle 3aAHATHUSA

[Ipaktnueckass pabora NoS. «BmustHue pas3nuuHbiX (AKTOPOB HAa CKOPOCTh XUMHUYECKOM
peaKIm.

Pewenue npaxmurxo-opuenmuposannvlx 3a0anuii Ha aHaiu3 akmopos, GIUAIOWUX HA
U3MeHeHue CKOpOCmU XUMUYecKou peakyuu. 3aBUCUMOCTb CKOPOCTH XUMHYECKOW pEaKlUU OT
MPUCYTCTBHUS KaTaliu3aTopa Ha MpUMEpe pa3IokKeHHs IEePOKCHAa BOAOPOJA C IOMOIIBIO
AUOKCHUIA MapraHia MW KaTajJlas3bl. Pemenue MMPAKTUKO-OPUCHTUPOBAHHBIX 3aI[aHI/II71 Ha
npumenenue npuHiuna Jle-lllarense 11 HaXOXJAEHHS HANpPaBICHUS CMELICHUS PaBHOBECHS
XUMHAYECKOU PCaKIMK U aHAJIN3 (1)aKTOpOB, BJIMAIOIIUX HAa CMCHICHUC XUMHWYCCKOI'O PABHOBCCHA.

OK 01
OK 02
IIK 3.1

Tema 1.7.

PactBops, Teopus
BJIEKTPOJIUTUYECKON
JHUCCOLHAIIAN 51
HOHHBIN 00MeH

Conep:xxkaHue y4eOHOro MaTepuaJia

Pacmeopwi. Buovl pacmeopos no codepoicanuio pacmeopenno2o eewecmea. Pacmeopumocmo.
Honsamue o Oucnepcuvix cucmemax. Hcmunnvie u xoanouduvle pacmeopwl. Maccoeas 0ons
sewecmea 6 pacmeope. Illonsmue o0 6000poonom  nokazamene (pH) pacmeopa.
Onekmporumuuecxkas ouccoyuayus. CuibHvle U cladvle 31eKMPOAUMbL, HeINeKMPOIUMDL.
Peaxiuu norsoro ooMeHa.

JlaGopaTopHble 3aHATUA

Jlabopatopnas pabora Nel «IIpurotoBieHne pacTBOPOBY.

Ilpucomosnenue pacmeopos 3a0aHHOU MACCOBOU 00Jeli PACMBOPEHHO20 Beuiecmed, NposeodeHue
Peakyutl UOHHO20 0OMeHa, onpeodeieHue cpedbl pacmeopPo8 GeUieCms ¢ NOMOWbIO YHUBEPCATbHO2O
uHouKamopa (KUcias, HeumpaibHas, wjelodHas). 3aJaHus Ha COCTaBJICHWE HOHHBIX PEaKIIU.

OK 01
OK 02
OK 04
OK 07
IIK 3.1
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Pewenue npakmuKo-OpuUeHmupoOBarHblX pacHemmvblx 3a0anull Ha pacmeopwsl, UCNOb3yeMbvle 6
ObImMoBoll U npouseodcmeeHHoﬁ oesimebHOCmU yenoeekda, 6 m.4. 6 X03stcmee aAsMmoMamuKyu u
menemexaHuku.

Oo0o001menne,
CHCTEeMATH3ALHA u| O0o001IeHne, cucTeMaTU3alus U KOPpEeKIUs 3HaHui (1o pasaeny 1) 1
KOppeKIUsl 3HAHUIA.
Kontpoasnas pabdora|CTpoeHue BelecTBa 1 XUMUYECKHE peakuuu (1o paszaemny 1). 1
1
Pasjen 2. Heopranuyeckasi XumMust 10
Tema 2.1. Copaepxanue yueOHOro MmarepuaJia 8 OK 01
Qusuko-xumuueckue | Memannwi. Tlonoxxenue MeTauioB B [leproaMyeckol CHCTEME XHUMHYCECKHX 3JICMEHTOB. OK 02
CBOMCTBa Oco0OeHHOCTH CTPOEHHUSI AJIEKTPOHHBIX 000J04YeK aTOMOB MeTaiioB. Oobwue @usuueckue OK 04
HEOPraHUYECKUX ceoticmea memannos. Cniasvl mMemanios. INeKMPOXUMUYECKUL PO HANPSICEHUL MemAailos. IIK 3.1
BEILIECTB Xumuyeckue c80UCMEA BANCHEUWUX MEMANI08 (HAMpUull, KAaiul, Kaibyull, MAcHUl, aTOMUHUL 2

YUHK, XpOM, Jicene30, Meob) u ux coeounenuu. Obwue cnocobvbl NoayyeHus: Memailos.

IIpumenenue memannos 6 bbimy, mexrHuke, NPOMbIUUIEHHOCIU, 8 M.Y. 8 XO3AUCMEe A8MOMAMUKU

U menemMexaHuxu.

Hemeramnsl. [lonoxxenue HemetamioB B Ilepronnueckon cucreme xuMuueckux sneMeHTon JI.M.

MenneneeBa u 0COOEHHOCTH CTPOCHHsI aTOMOB. PU3NYECKHE CBOMCTBA HEMETAIUIOB. AJTOTPOTIHS

HEMETAJIOB (Ha MpUMEpe KHCIopoaa, cepbl, ¢ocdopa u yriiepona). XUMHUSCKAE CBOHCTBA U

MPUMEHEHHE BAKHEUIITNX HEMETAJUIOB (TalOreHOB, cephl, a30Ta, Gocdopa, yraepoaa u KpeMHHUS) 2

U WX COCAMHEHWH (OKCHIOB, KHCJIOPOACOAEPKAIIMX KHUCJIOT, BOJAOPOJHBIX COCAMHEHUH).

Ipumenenue adicHeluux Hememaiios U Ux COeOUHeHUll 8 ObIMy U NPOMBIUIEHHOCIU, 8 M.Y. 8

Xo3s1icmee agmoMamuKy U mejemexanuxu.

IIpakTHYecKHe 3aHATHSA

[Tpaktnueckas pabora Ne6. «XWMHUECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX

BEILIECTBY.

XUMHYEeCKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB (OKCHUIOB, THAPOKCHUIOB,

KHCJIOT, cojied u 1ap.). ['eHeTmyeckas CBsI3b HEOPraHWYECKHX BEIIECTB, MPUHAICKAMUX K 2

Pa3JIMIHBIM KJlaCCaM. CocraBneHue ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ C Y4aCTHUEM IIPOCTBIX U
CJIOXXKHBIX  HCOPTraHMYCCKHUX BCIICCTB, XapaKTCPU3YIOIUX nx XUMHYCCKHEC CBOICTBA.
3aKOHOMepHOCTI/I B M3MCHEHMU CBOICTB MMPOCTBIX BCLICCTB, BOAOPOIHBIX COCHHHGHHﬁ, BBICHINX
OKCHUIOOB U THAPOKCHUIOB.
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[TpaxTrueckas padora Ne7. «PacdeTsl 10 XMMHUYECKUM YPaBHEHUSIM.

Pacuérsl Macchl BenecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WU
00BEMY OFHOTO M3 Y4YacTBYIOIIMX B PEaKLUHU BEIIECTB, pacuéTsl Macchl (00bEMA, KOJIMYECTBA
BELIECTBA) MPOAYKTOB PEAKIMM, €CJIM OJHO W3 BELIECTB MMEET NpUMeECU. Pewenue npakmuxo-
OpUEHMUPOBAHHBIX 3A0AHULL HA CEOUCMEA, COCMAs, NoyueHue u 0e30nacHoe UCHOb308AHUE
BADICHETIUUUX HEOP2AHUYECKUX Gelecms @ Oblmy U NPOGecCcUOHANbHOU OessmeIbHOCMU Yelo6eKd, 6
M. 4. 8 XO3AUCMEE ABMOMAMUKU U MeeMeXAHUKU.

Tema 2.2. Coaep:xkaHue y4eOHOro MaTepuajia OK 01
Wnentuduxanus JIaGopaTopHble 3aHATHS OK 02
HCOPraHU9CCKUX Jlaboparopuas pabota No2 «neHTudukayss HEOPraHn4eCKUX BEIIECTBY. OK 04
BCILCCTB Pemienue skcnepuMeHTaIbHBIX 3a/1ad MO XUMHUYECKUM CBOMCTBAM META/UIOB U HEMETAJIOB, IO
pacro3HaBaHUIO M IOJIYYEHHUIO COEAMHEHHH METaJJIOB M HEMETAJIOB (B3aMMOJECHCTBUE
TUAPOKCHIA AIOMUHHS C PACTBOPAMU KHCIOT M Ienoyeid). MneHTudukanus HeopraHHYeCKuX
BEIIECTB C HCIOJB30BaHUEM HX (PHU3UKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX KadyeCTBEHHBIX
peakiuii. KauecTBeHHBIe peakluu Ha cyiab(ar-, KapOoHAT- W XJOPUA-aHUOHBI, HA KATHUOHBI
METaJJIOB U KATHOH aMMOHHUSI.
O0o001meHne,
CHCTEeMaTH3alu, O06o0061eHme, cucTeMaTU3alus, KOppeKLus 3HaHui (1o paszaeny 2)
KOppeKIus 3HAHHUIA.
Kontpoasnas pabora|CBoiicTBa HEOPraHMYECKHUX BELIECTB (10 pa3zeiy 2).
2
Pa3nen 3. TeopeTuyeckue 0CHOBBI OPraHUYeCKONH XUMHUH
Tema 3.1. Coaep:xkaHue y4eOHOro MaTepuasia OK 01

Knaccudukanus,
CTpOCHUE U
HOMEHKJIaTypa
OpPraHMYECKHX BEIIECTB

IIpenMer opraHMYecKkoi XUMHM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHME B IOIYYEHUU HOBBIX
BEIIECTB M MarepuanoB. Teopus cTpoeHus opraHudeckux coenuHeHuit A.M. byrtneposa, e€
OCHOBHbIE N0JI0kKeHHs. CTPYKTypHBIE (POPMYIIbI OPraHUYECKUX BellecTB. [ oMoorus, nu3oMepusi.
XuMHYecKasi CBA3b B OPraHUYECKUX COEIMHEHUSX: KpaTHbIE CBSI3U, G- U M-CBA3H.

[IpeacraBnenne o Kiaccu(UKAUMM OpraHUYECKUX BemlecTB. HoMeHkIaTypa OpraHMYecKuX
COEMHEHUH (CHCTeMaTH4ecKasl) U TPUBUAJIbHBIC HA3BaHUS Ba)XKHEHINX MPeICTaBUTEIEH KJIacCOB
OpraHNYECKHX BEIIECTB.

IIpakTHYecKHE 3aHATHA
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[TpakTrueckas pabora Ne§. «3HAKOMCTBO C OPraHUYECKUMU BEIIECTBAMMU.

OsznakomiieHHMe C oOpa3laMM OpraHMYECKUMX BEIIECTB W MaTepualaMd Ha HMX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJl OpraHMYECKHUX BEUIECTB, HAOIIOACHUE U OMMCAHUE IEMOHCTPALIMOHHBIX
OTIBITOB IO MPEBPAILIEHUIO OPraHUYECKUX BELIECTB MPU HAarpeBaHUH (IUIaBJICHHE, OOYIIIMBaHUE U
ropenue). CocTaBieHUE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OpPraHUYECKHX BELIECTB
OTIEJIbHBIX KJIACCOB, WCIOJb3YySl HMX Ha3BaHUA [0 CHCTEMAaTUYECKOM M TPUBUAIBHON
HOMEHKJIaType (9TWUJIEH, aleTWJieH, TJMIEepUuH, QeHos, QopMampaerna, YKCyCHas KHCIIOTa,
rmuH). Pacdetsl mpocTteiimeid GpopMynbl OpraHHYECKOW MOJIEKYJbl, UCXOMAS M3 DJIEMEHTHOTO
coctana (B %).

Pa3znea 4. YriaeBoaopoabl

12

Tema 4.1.
YrneBonopoapl H  HX
IPUPOJHBIE HCTOYHUKHU

Conep:xxkaHue y4eOHOro MaTepuasia

10

[IpenenpHble YraeBOAOPOABI (aJIKaHbI): COCTaB U CTPOCHUE, TOMOJIOTUYECKUN psan. Meman u
9mMawn: cocmaes, cmpoenue, @usuvecKue U XuUMuyeckue Ceoucmea (peakyuu 3amewjeHus u
20peHUs), NonyyeHue U NpuMeHeHue 6 Ovlmy U NPOMbIUIEHHOCMU, 6 M.4. 6 XO03Alcmee
A8MOMAMUKY U MeneMexXanuKu.

HemnpenenbHble yrieBoA0pObl (ATKEHBI, aTKaHCHBI, aTKUHBI).

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYCCKUUN psifl. Dmiuien u nponunien. cocmas, CmpoeHue,
Qusuueckue u xumuieckue ceoucmea (Peakyuu SUOPUPOBAHUs], 2AN0CEHUPOSANUS, SUOPAMAYUL,
OKUCTIeHUsL U NOUMEPU3AYUL) NOTYUeHUe U NPUMEHeHUe.

Anxaduenvi: 6Oymaouen-1,3 u memundymaouen-1,3, xumuyeckoe cmpoeHnue, ceoucmea (peaxyus
noaumepusayuu), npumerenue (0Jisk CUHme3d NPUPOOHO20 U CUHMEMUYeCK020 KAY4yKd U Pe3utbl).

AJIKUHBI: COCTaB U OCOOEHHOCTH CTpOCHUA, TOMOJIOTHYECKHUI pAaA. AuemuﬂeH: cocmae,
Xumudeckoe cmpoerue, gbu3uttecxue U Xumuweckue Cceoucmad (peakuuu zuépupoeaHuﬂ,
cajl0ceHUpo6aHu, eu()pamauuu eopeHuﬂ), nonydyenue u npumeneHue (ucmquuK
6éblCOKOmemnepamypHozo niameru onst ceapku u pesku memainiios, 6 nmd. 6 Xxoszsiicmee
asmomamuxku u meﬂemexaHuKu).

Apomartuueckne yrieBogopons! (apeHsl). benson m tomyorn: coctas, ctpoeHue, (puMUecKue H
XMMHUYECKUE CBOMCTBA (peakIMy rajJOreHHUPOBAaHUS M HUTPOBAHUS), MOJIyYEHHE M MPHUMEHCHHUE.
TokCcHYHOCTh apeHOB (BIUsSHHE OCH30Ja Ha OpraHW3M dYeloBeka). ['eHeThdeckas CBS3b MEKIY
YTJIEBOJOPOAAMH, IPUHAUICKAIIMMH K PA3IUYHBIM KJIacCaM.

OK 01
OK 02
OK 04
IIK 3.1
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Ipupoonvie ucmounuxu yeneeo0opooos. Ilpupoousiii 2az u nonymusie Hegpmsanvle 2azvl. Hegpmo u
e€ npoucxoocoenue. Cnocobvl nepepabomxu He@mu: nepecoHKd, KpeKuHe (mepmuyecKul,

Kkamanumudeckui), nupoaus. Ilpooykmul  nepepabomxu  Hepmu, ux npumeHenue 8 2
npomvluieHHocmu u 6 6vimy. Kamennviil y2o1b u npooyKkmul e2o0 nepepadbomKu.
Tema 4.2. Coaep:xkaHue y4eOHOro MaTepuaJia 2 OK 02
Qusuko-xumuueckue | JlaGopaTopHble 3aHATHS OK 04
CBOMCTBA JlaGopaTopnas padora Ne3 «CBoiicTBa YIriieBOIOPOIOBY.
YIJIEBOAOPOJOB TpuBuanpHas U MEXIyHAapoJHas HOMEHKJIATypa, XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOTYy4YEHHUS 2
yraeBonopoaos. IlomyueHue 3TuiaeHa M HM3y4EHHE €ro CBOMCTB. MopaennpoBaHHME MOJIEKYN U
XMMHYECKUX IMPEBPaIICHUH YIIICBOAOPOJOB (Ha IpHMepe dTaHa, STHJICHA, alleTWIeHa U Ap.) H
raJoreHONPOU3BOJAHBIX.
Pasnen 5. Kucsioponoconepxamme opraHudeckKue coeIMHEHUs 14
Tema 5.1. Copnepxanue yueOHOIro Mmarepuajia 2 OK 01
Cruptsl. eHoun [IpenenbHbIe OTHOATOMHBIC CIUPTHI (METAHO U TAHON): CTPOCHUE, (PU3NUCCKUEC U XUMUYCCKUE OK 07
CBOMCTBAa (peaklUMU ¢ aKTMBHBIMM MeTajlaMH, I'aJOr€HOBOJOPOJAMM, FOpEHHE), MPUMEHEHHUE.
BonopoaHsie cBsi3u Mexay MoJieKyldamMH CHUpPTOB. PU3MOJIOTMYECKOE AEHCTBHE METaHoJa U
3TaHOJa Ha OpPraHU3M Y€JIOBEKa.
MHOroaToMHbIe CHHUPTHI (ITUICHTIMKONb U TIUIEPHH). CTPOCHUE, (QU3UUCCKUEC U XHUMUYCCKHUC
CBOWcTBa (B3auMOJEHcCTBUE CO MICNOYHBIMM MeTaslaMH, KaueCTBEHHAas peakius Ha 2
MHOI0aTOMHBIE CHUPTHI). PUZNOJIIOTHYECKOE AECWCTBUE HAa OpraHu3M uesoBeka. llpumeHeHue
[JIMLIEpUHA U STUICHIJIMKOJIA.
®enon. CtpoeHHE MOJIEKYNbI, (U3NYECKUE M XUMHUYECKHE CBOHCTBa (eHosa. TOKCHYHOCTh
¢enona, ero puznonornyeckoe eiicTBre Ha OpraHu3M venoseka. [Ipumenenue ¢enona.
Tema 5.2. Copepxanue yueOHOro Mmarepuajia 4 OK 01
Anpreruasl. Anbrerupl M KeTOHBI ((popManbaeruj, amnerajabIeru, aueToH): CTpoeHue, (U3NYEecKue Hu OK 02
KapOoHOBBIE KUCIOTBI. |XMMHYECKHE CBOMCTBA (PEaKUMHM OKHCIICHHS M BOCCTAHOBIICHUs, Ka4eCTBEHHBIE PEAKIIUH), 2 OK 04

CrnoxxHbIe dUPBI

MOJIYYCHHUC U ITPUMCHCHUC.
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OOHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KHUCIOTHI (MypaBbUHAasT M YKCYCHasi KHCJIOTHI):
CTpoeHHe, (u3nyecKkue U XUMHYECKHe CBolcTBa (0OIIMe CBOWCTBA KHCIOT, peaKuus
sTepudukanym), moiaydyeHHue U mnpuMeHeHue. C(CTeapuHOBass U OJIEMHOBAas KHUCJIOTHI Kak
NPEJICTABUTENHN BBICIIUX KapOOHOBBIX KUCJIOT. Mbljla KaK COJM BBICIINX KapOOHOBBIX KHUCIIOT, UX
MOIOIIlEE NEHCTBHUE.

CrnoxHble >QHUpBl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MApOIN3 CIIOKHBIX 3(pupoB. Kupsbl.
I'maponus sxupos. [Ipumenenne xupoB. brosornyeckas poJib JKUPOB.

Tema 5.3. Conep:xkaHue y4eOHOro MaTepuaJia OK 01
VYrneBoasl VYrneBoabl: cocTaB, Kiaccuukamus yrieBoIoB (MOHO-, IU- M Moiucaxapuisl). [nmoko3a — OK 02

NPOCTEUIIMKA MOHOCAaXapHa: OCOOCHHOCTH CTPOCHHUS MOJICKYJBI, (PH3MUECKHE M XUMHUYECKUE OK 04

CBOICTBa TMIOKO3bI (B3auMmojeiictBue ¢ ruapokcuaom wmeau (II), oxucienne amMMuayHBIM

pactBopoM okcuja cepedpa (1), BoccranoBneHue, OpoKeHHE TIIOKO3bI), HAXOXKACHUE B TIPUPOJIE,

MPUMEHEHHUE TJIIOKO3bl, OHMOJOTHYecKas pOoJib B IKU3HEICSATEIBHOCTH OpraHu3Ma dYelloBeKa.

dotocuHTe3. DPyKTO3a KAK H30MEP TIIOKO3HI.

Caxapo3za — mpeacTaBUTENb IUCAaXapHIOB, TUAPOJIHM3 caxaposbl, HaxXOXIEHUE B MPUPOJE U

MIPUMEHEHHE.

[Tonucaxapuapl: Kpaxmal M IEJII0J03a Kak NpUpojHble moiauMmepbl. CTpoeHHe Kpaxmalia H

IEJUTIONO03BI, (PU3HUYECKHUE U XUMUICCKUE CBOMCTBA KpaxMaa (TUAPOIIN3, KaYeCTBCHHAS PEaKIUs C

HOJIOM).
Tema 5.4. Conepxanue yueOHOIro Mmarepuajia OK 01
DUBUKO-XUMHYECKHE OK 02
CBOMCTBa IlpakTHYeckne 3aHATHS OK 04

KHCIIOPOI0COISPIKAIIIX
OpraHUYECKUX
COEeIUHEHNN

[lpaktrueckass pabora Ne9. «HomeHkmarypa  KHCIOPOAOCOIEPKAIIUX  OPraHUYECKUX
COEIUHEHUIN.

TpuBnanbHass M MEXAYHapoAHas HOMEHKIArTypa. PelleHWe NpakTUYEeCKUX 3aJaHuid 110
KjaccupuKalvy, HOMEHKJIAType U  XUMUYECKUM  (opmysnaMm  KUCIOPOICOIEPKAIINX
OpraHMYeCKHX BEIIECTB pa3lIW4yHbIX KjaccoB. [louck wuHbOpManmuu 1O  HA3BAHUAM,
uaeHTu(UKaTOpaM, CTPYKTYpPHBIM (hopmysiaM. AHaIW3 XUMHYECKOW WH(MOpMAIUU, TOTydaeMon
U3 Pa3HBIX UCTOYHUKOB (CPEICTB MaccoBOi nH(popmaryu, cetb IHTEpHET U Ipyrue).

[Tpaktuueckas padora Nel(. «Xumuueckne M (pU3MUECKUE CBOMCTBA KHCIOPOAOCOIAEPIKAIIUX
OPTaHMYECKHUX COCIMHCHUSY.

XUMUYECKHUE CBOMCTBA, CIOCOOBI TIONYYEHHUS CHOUPTOB U (PEHOIOB, KApOOHOBBIX KHCIOT H
3(HpOB, ambIEruaA0B U KeTOHOB. COCTaBIEHHE CXEM peakiuil (B TOM YHCIIE MO MPEAI0KEeHHBIM
[[ENOYKaM TIPEBPAIICHUI), XapaKTePU3YIOIMNX XHUMHUYECKHE CBOWCTBA M CIOCOOBI IMOJIYYCHUS
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KHCJIOPOIOCOICPKAIIIX OPTaHUIECKUX COCTUHECHUH.

[lpoBenenue, HaOMIOACHHE | ONUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
Ka4eCTBCHHBIC DPEAKI[MH OJHOATOMHBIX CHHPTOB (OKUcieHue 3TaHoia okcuaom wmemu (l1)),
MHOT'OATOMHBIX CIUPTOB (B3auMojeicTBue riuiepuHa ¢ ruapokcuaoM menu (1)), ampaerumos
(oxuCiIeHHe aMMHadHBIM pacTBopoMm okcuaa cepebpa(l) wu  rugpokcumom memu (I,
B3aMIMOJICHCTBUE KpaxMalia C MOJJOM), U3yUYeHHE CBOMCTB pacTBOpa YKCYCHOW KHUCIOTHI

Pa3neJ 6. AzoTcoaeprkaniue OpraHu4ecKue coeJuHeHHs 4
Tema 6.1. Copnepaxanue yueOHOro Mmarepuajia 4 OK 01
AMUHBL AMUHBI: METWJIAMHMH — TMPOCTEUIINI IMpelcTaBUTENb aMUHOB: COCTaB, XMMHUYECKOE CTPOCHHE, OK 02
AMUHOKHCIIOTHI. buznyecKre U XUMUYECKUE CBOMCTBA, HAXOXKICHHUE B MIPUPOJIC. OK 04
benku AMUHOKHUCIIOTEl Kak am(OTepHble OpraHuyeckue coeAuHeHus. dusmueckue U XUMHUYECKHE 2

CBOWCTBA AMHUHOKUCIOT (Ha mpuMepe IiuuMHA). buonornyeckoe 3HaYeHHE aAMHHOKHUCIOT.

IHentune!.

benku kak mpuponnsie nonuMepsl. IlepBuunasi, BTOpuYHAas U TpeTHYHAs CTPYKTypa OENIKOB.

XUMHUECKUE CBOWCTBA OENKOB: TUAPOJIU3, JEHATypalus, KauyeCTBEHHBIE PEaKIUH Ha OCJKH. 9

Habmronenue u onucanue JA€MOHCTPALMOHHBIX OMBITOB: JIEHATypalus OENKOB IPHU HArpeBaHUM,

I[BETHBIC PEAKITUU OCIIKOB.
Pazaen 7. BoicokoMoJieKyJIsIpHbIE COeJUHEHUS 2
Tema 7.1. Copnepxanue yueOHOIro Marepuajia 2 OK 01
IInactmaccsl. IIpakTH4YecKkHe 3aHATHS OK 02
Kayuyku. Bonokna [Mpaktuueckass pabora Nell. «CuHre3, aHanu3 U KiIacCHU(PHUKAIUS BbICOKOMOJIEKYISIPHBIX OK 04

COEIMHEHUI IIK 3.1

OcHo6Hble  NOHAMUA ~ XUMUU  BbICOKOMONEKYJIAPHBIX — COeOUHEHULl:  MOHOMep,  NOIUMep,

CMpPYKMYpHOe 36€HO, CMEeNneHb NOAUMEpU3AYUU, CpeoHss MoaekyaapHas macca. OcHosHble

MemoObl CUHME3A 8bICOKOMONEKYIAPHLIX COCOUHEHUL — NOIUMEPU3AYUSL U NOJUKOHOCHCAYUS. 2

O3naxomnenue ¢ obpazyamu NPUpOOHBIX U UCKYCCMBEHHbIX B0JOKOH, NIACMMACC, KAYYYKO8:

nIacmmaccyl (NOIUdIMUIeH, NOJUNPONUILEH, NOTUSUHUIXIIOPUO, NOJUCMUPOT);, HAMYPATbHLIL U

CuHmemuyeckue Kayuyku (0ymaoueHoswli, X10pONpeHO8blll U  U30NPEeHO8bIl);, BOJIOKHA

(HaTypajbHBIlEe (XJIOMOK, IIEpPCTh, MIENK), HCKYCCTBEHHBIE (alleTaTHOE BOJOKHO, BHCKO03a),

CHUHTETHYECKHUE (KAIpOH M JIABCaH).
Kourponbnasi padora|CTpyKTypa ¥ CBOHCTBa OpraHMYECKUX BelecTB (110 pasaenam 3-7). 2

3
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IpodeccnonaIbHO OPUEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIATHOTO MOAYJIs1)

Pasznen 8. Xumus B ﬁblTy Hu l'lpOI/I3BO)]CTBeHHOI71 JACATCJIBHOCTH Y€JI0BCKA

Tema 8.1.

XuMuueckue
TEXHOJIOTHH

B IMOBCEIHEBHOM
u  TmpodeccuoHaTHHOM
e TCIIbHOCTH YeJIOBEKa

Conep:kanue y4yeOHOro MaTepuaJia

Ilpasuna sxonocuuecku yenecooopazno2o nosedenust 8 Oblmy u mpyoos8ol OesmeibHOCmuy (8 m.u.
8 XO3AUCMEe aABMOMAMUKU U MENeMEeXAHUKU) 6 YeNSIX COXPAHEHUS. C80e20 300P08bs U
OKpydcarouell.  NpupooOHoU  Cpedbl, ONACHOCMb  B030€UCMEUs HA  JHCUBbIE  OP2AHUZMbL
Op2aHU4ecKUx  Gewjecms  OMOeNbHbIX — KIACCO8  (V21e8o0opoovl,  cnupmel,  eHonwl,
XJl0popeanuyecKkue Npou3eoo0Hvle, anrboecudvl U Op.), NOKaAzameib NPeoeslbHO O00NYCMUMOU
KOHYEHmMpayuu u e20 UCnolb308aHue.

XuMusT W 370pOBbE UEJIOBEKAa: MpaBuia OE30MacHOr0 WCIOJIL30BAHUS JICKapCTBEHHBIX
MpenapaToB, OBITOBOM XMMHH B MOBCEAHEBHON YKU3HMU.

Ponv xumuu 6 obecneuenuu sxono0cuneckol, 3Hepeemuyeckou W THIIEBOW 0€30MaCcHOCTH,
pa3BUTUH  MEOULMHBI, CO30QHUU  HOBbIX MAmMepuanog (8 3asucumocmu om  6uod
npogeccuoHanbHOU 0esmenbHOCmU, 8 M.Y. 8 X03AUCHmeEe A8MOMAMuKY U meiemMexanuKi), Ho8blx
UCMOYHUKO8 3Hepeuu (aribmepHamuHvle UcCmoyHuku sHepeuu). IToHATHE O HAy4IHBIX METOJax
MO3HAHUS BEIIECTB M XMUMHUYECKUX peakiuil. [IpencraBienust 06 oOIIMX HAYYHBIX MPUHIIUTIAX
MPOMBINIUICHHOTO TOTYYEHUsI BaXKHEHITMX BEIIECTB (Ha MpuUMepax MPOU3BOACTBA aMMHUaKa,
CEpPHOM KUCIIOTHI, METAHOJIA).

IIpakTHYecKHe 3aHATHA

Ilpumenenue xumuueckux 6ewjecme U MEXHONO2UN C Yyyemom Oyoyweu npogeccuoHanrbHol
OesimenbHOCIU 8 XO3AUCEe ABMOMAMUKY U MeIeMeXaHUKU (pewenue Kelc-3a0ai no memam).

llpeocmasnenue pezyromamos pewienus Kelc-3a0au 6 Qopme MUHU-00K1ada (0onyckaemcs
UCNONIB308AHUE SPAPUUECKUX U NPE3CHMAYUOHHBIX MAMEPUATLOB)

OK 01
OK 02
OK 04
OK 07
IIK 3.1

Ipome:xkyTounas arrecTanus no gucuunanne (auddepeHInpOBaHHBIN 3a4eT)

Bcero

78
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3. ycajaoBusa PEAJ/IMZALIUAN INPOI'PAMMBI
OBIIEOBPA3OBATEJBHOU JNCIHUIIVINHBI

3.1. TpeOoBaHusi K MHHUMAJIBHOMY MAaTEPHAIbHO-TEXHUYECKOMY
ol0ecrne4eHNI0

Jlns peasi3aliiv OporpamMMbl JUCHHUIIIMHBI JOJDKHBI OBITh MPEAYCMOTPEHbI
CIENYIONINE CTeIUaIbHbIE MOMEIICHUS: yueOHbIH KaOUMHET XUMUU W/WUIK yueOHOU
XUMHUYECKOM J1abopaTopum.

DdbeKTUBHOCTh  MpernojaBaHus  00Meo0pa3oBaTEIbHON  JUCIIUILUIHMHBI
«XUMHUS» 3aBUCUT OT HAJUYMUSI COOTBETCTBYIOLIETO MATEPHAIBHO-TEXHHYECKOTO
OCHAIIIEHUS. DTO O0BACHIETCSI OCOOCHHOCTSAMHU TUCIUILIMHBI, B TIEPBYIO OYEpE/Ib,
€€ DKCIIEpUMEHTAIbHBIM XapaKTEPOM, IMIUPOKHM CHEKTPOM IIPUMEHEHUS U
NPAKTUYECKOM  3HAUYMMOCTHIO.  PexkoMeHayemoe  MaTepHualibHO-TEXHHUYECKOE
oOecrieyeHue KabOuHETa XMMHM M XUMHUYECKOM JIa0OpaTOpuM  BKIIIOYAET:
CIICMAIU3UPOBAHHYI0O MeOellb W CHUCTeMbl XpPaHEHHS, TEXHUYECKUE U
AJIEKTPOHHBIE CpeACTBAa OOY4YEHHUs, JEMOHCTPAllMOHHBIC Y4EeOHO-HATJISIIHbIC
nocoOusi, JI€MOHCTPAIIMOHHOE O0OpyJAOBaHUE U MPUOOPHI, J1abOPATOPHO-
TEXHOJIOTUYECKOe 000pya0oBaHUE, JTA0OPATOPHYI0 XUMUYECKYIO MOCYAY, MOJACIH
(oObeMHBIE U TUIOCKHE), HATYPAJIbHBIE OOBEKTHI (KOJUICKIIUH, XWMHUYECKHE

peaKTuBbI), 000PYAOBaHHUE TAOOPAHTCKOM.

Cnennaau3upoBaHHas Me0eJib M CHCTEMbl XPAHECHUS

1 | Cton naGopaTopHBIN JEMOHCTPAIMOHHBIN (C 3aIIUTHBIM, XUMOCTOUKHM U TEPMOCTOUKHM
MOKPBITUEM, PAKOBUHOM, MOJBOJIKON U OTBEJICHUEM BOJIbI, CAHTEXHUKOM,
AIEKTPUYECKUMHU PO3€TKAMH, aBTOMATaMH aBAPHITHOTO OTKJIFOUEHHS TOKA)

2 | Cron mabopaTOpHBIA JEMOHCTPAITMOHHBIN ¢ HAJACTPOUKOM (C 3aIIUTHBIM, XHMOCTOUKHM U
TEPMOCTOMKHUM MOKPBITHEM )

3 | Cton yueHHUYECKH TaOOPATOPHBINA, PETYITUPYEMBIH IO BBICOTE (C 3AITUTHBIM,
XUMOCTOUKUM U TEPMOCTONKHUM MOKPHITUEM, PAKOBUHOM, OOPTHUKOM IO HAPYKHOMY
Kpato, OJIBOJAKON U OTBEJIEHUEM BOJIbI, U CAHTEXHUKOMN )/CTON y4CHUUECKHUIA,
PETYIIUPYEMBIii TT0 BBICOTE (MIPUOOPETACTCS TOIBKO MPU HATMYHMH CIICIIUATBHOTO
71a00paTOPHOTO OCTPOBHOT'O CTOJA) (1O KOAUUECBY 00YYaAoOUUxcs)

4 | Ctyn yueHUUECKUH (no koauvecmay 06y4aouuxcs)

(6}

Orserymurens

6 | docka knaccHasi/PenbcoBasi cucTeMa ¢ KIACCHOW M MHTEPAKTUBHOM TOCKOM
(mporpamMmHOe oOecriedeHue, MPOEKTOP, KPEIJICHUsI B KOMIUICKTE )/ MHTEPaKTUBHOM
MaHesbIo (MporpaMMHOE 00ECIIEUEeHHUE B KOMILJICKTE)

~

CroJi ¢ SITMKaMu 711 XpaHeHHsI/TyMOOH (pabouee mecmo npenodasamesis)

8 | Kpecno oducHoe (pabouee mecmo npenodasamens)
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Jlocka mpoOkoBas/Jlocka MarHUTHO-MapKepHast

10 | Cuctema (YyCTpOWCTBO) I 3aTEMHEHUS OKOH

11 | [lIxad BBHITSHKHOM MaHOPAMHBIN

12 | Ikad nyis xpaHeHUs1 y4eOHBIX TOCOOMH

13 | Anteuka yHuBepcanbHasl 7151 OKa3aHUsl IEPBOM METUITMHCKOM MOMOIII

TexHn4yeckue cpeacrea

1 | MHoro¢gyHKIHOHaJIBbHOE YCTPOWCTBO/IIPUHTEP

2 | IHTepaKTUBHBINA MPOTrpaMMHO-aINMapaTHBIN KOMIUIEKC MOOMIIBHBINA WIIM CTallMOHAPHBIH
(mporpammHoe obecriedeHne, IpoeKTop, KperieHue B komiuiekre)/PenbcoBas cucrema ¢
KJIACCHOM 1 MHTEPAKTUBHOM J1I0CKOH (IIporpaMMHOE 00ecrieueHue, NPOeKTOp, KPEIIeH!e
B KOMIUIEKTE )/ HHTEPAKTUBHOH MaHEIbI0 (IIpOrpaMMHOE 00ECIIeYeHUE B KOMITJIEKTE)

3 | [lepcoHanbHbIi KOMIIBIOTEP C Tepudepueit/HOYTOYK (JIMIEH3NOHHOE IPOTPAMMHOE
obecrieueHne, 00pa30BaTEIbHBII KOHTEHT M CUCTEMA 3allIUThI OT BPEIOHOCHOH
nH(popManuu, mporpaMMHoOe obecrieueHue st UG PoBOi JadopaTOpuH, ¢
BO3MOKHOCTBIO OHJIAMH-OITPOCA)

DJIEKTPOHHBbIE CPeACTBA 00yYeHHUs!

1 | DnekTponHbIe cpencTBa 00ydeHus/IaTepakTiBHBIE TOCOOMS/OHIANH-KYPCHI (10
pazoenam paboueil nPpoSPamMMbl)

JleMOHCTpaniMOHHBbIE Y4eOHO-HATJIsIIHbIE TOCO0OHs

1 | CrnoBapu, ClIpaBOYHUKH, SHIUKIONEIHS (10 XUMUYECKUM HAYKAM)

2 | KOMIUIEKT MOPTPETOB BETUKUX XUMHUKOB

3 | IlocoOust HarJIsITHON SKCTIO3UITHH

4 | Tlepuoguyeckas cucrema xumuueckux snemenToB J[.M. Menneneera

CHeIIHa.HH3HpOBaHHaﬂ Me0eb M CHCTEMbI XPaHCHUSA NJI XHUMHYECKOi ﬂaﬁopaTopI/m

1

JIabopaTopHBI OCTPOBHOM CTOI (IBYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOWKHUM U
TEPMOCTOMKHUM HOKPBITUEM, HAJICTOJIBEM, C ITOJACBETKON U ANEKTPUUECKUMHU PO3ETKAMH,
MI0JIBOJIKOM M OTBEJICHHEM BO/JIbl, 1 CAHTEXHUKOMN)

N

Cryn 1abopaTopHbIi, peryJIupyeMblii 10 BHICOTE

Cron 1abopaToOpHBI 1EMOHCTPAIIMOHHBIH (C 3aIIUTHBIM, XUMOCTOMKUM B TEPMOCTOUKUM
MOKPBITUEM, PAKOBUHOM, MOJBOJIKON U OTBEJICHHEM BOJIbI, CAHTEXHUKOM,
ANEKTPUYECKUMHU PO3ETKAMH, aBTOMATaMH aBAPUITHOTO OTKJIFOUEHHS TOKA)

Cron 1abopaToOpHBI 1EMOHCTPAIIMOHHBIN ¢ HAACTPOUKOM (C 3aIUTHBIM, XHMOCTOUKUM H
TEPMOCTOMKHUM MOKPBITHEM )

Ctox ¢ simmMKaMu JUTsl XpaHEHUs/ TyMOOH

(o]

Kpecno oducnoe

~

Orserymurens

JleMOHCcTpanMOHHOE 000py/1I0BaHHMe U MPUOOPHI /I KAa0MHETA U JIadopaTopru

Becsl anexktponnbie ¢ USB-niepexoaHukom

CTOJUK HOIBEMHBIH

Hentpudyra nemoHcTpanmoHHas

[IITaTuB 1€MOHCTPALIMOHHBIN

Arnmnapat JJis1 TPOBEJACHUS XUMUYECKUX pPEeaKInid

Annapat Kunna

DBIUOMETP

I'openka yHuBepcanpHas

OO |NO|OIAIWIN -

[Tpubop 11 ULTIOCTPAITUN 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKIUi OT yCIOBHIA
OKpY>Karolleu cpeibl

10 | HaGop mu1s 371eKTpom3a IeMOHCTPAITMOHHBIH

11 | ITpubop AJis ONBITOB 110 XUMHH C JIEKTPUUECKUM TOKOM (71a00paTOPHBIN)

12 | ITpubop nsist OKUCICHUS CIIMPTA HAJl MEIHBIM KaTaJIM3aTOPOM

13 | Ilpubop nis noaydeHus raJou0aaTKaHOB IE€MOHCTPAMOHHbBIN
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14

[Tpubop 11 nosydyeHus: pacCTBOPUMBIX BEIIECTB B TBEPJIOM BHJIE

15

YcTtanoBka /17151 GUIBTPOBAHMS 110 BAKYYMOM

16

[Tpubop 11 onpeneneHus cocTaBa BO3ayxa

17

Fa30aHanH3aTop KHCJIOPOJa U TOKCUYHBIX T'a30B C I_II/I(I)pOBOI\/'I WHIUKAIMEH oKa3aTelein

18

HpI/I60p AJI WITFOCTpAU 3dKOHA COXPAHCHU S MACChI BCIICCTB

19

YcraHnoBka 11 TNCPCTOHKU BCIICCTB

20

bapomerp-anepous

21

Habop 115 n3yueHus BOIOpOAHON DHEPTETUKH

pH-meTpsI (Oononnumenvroe sapuamusrnoe 0bopyoosanue)

JlaGopaTopHo-TeXHOJI0rH4YecKoe 000py/10BaHHe VISl KAaGHHETa U JIAG0paTopuu

[Tpubop 11 MosTydeHus raJIon10aIKaHOB U CI0KHBIX 3(QUPOB J1a00OpaTOPHBIN

Konbonarpesarens

DJIEKTPOTUIUTKA

bans koMOuHUpOBaHHas 1abopaTopHas

Becol g CBIITYIUX MAaTCPHUAJIOB

[pubop i nosydyeHus ra3on

CrniuproBka sabopaTopHast

MaruutHas Memanka

O O|NO OB WIN|F-

MHUKpOCKOT IU(PPOBOI C PYKOBOJCTBOM OJIB30BATENSI U IOCOOMEM IS yHaIIUXCsl

[EEN
o

HaGop st uncTku onTuku

[EEY
[EEY

HaGop mocyibl 11t peakTuBOB

[EEN
N

HaGop mocybl 1 mpuHaAIEKHOCTEH 17151 paOOThI ¢ MAJILIMU KOJIMYECTBAMH BEIICCTB

[N
w

Ha6op npunaiesxHocTe! 1yIsi MOHTa)Ka MPOCTEUIINX TPUOOPOB 1O XUMHUHU

[HEN
SN

HaGop nocy/iel u npuHaieskHOCTEH U3 mponuiieHa (MUKpos1abopaTopusi)

JlabopaTopHasi XuMUYeCKas MOCyAa Jisi KabuHeTa U JadopaTopun

KommiekT kond ACMOHCTPAIMOHHBIX

Hab6op npobok pe3nHOBBIX

ITepexon CTEKISIHHBIN

[TpoGupka Bropma

[Ipobupka 1ByXKOJEHHAas!

CoenMHnUTEND CTEKIITHHBIN

3akKUM BUHTOBOU

3axum Mopa

OO |NOOTIAIWIN -

HInadr cCHIIMKOHOBBIN

[EEN
o

KomiiexT cTexiIstHHOM INOCyIbl HA mnmbax I[eMOHCTpaHHOHHLIﬁ

[EEN
[EEN

Jlo3upyroriee ycTpoiicTBO (MEXaHUIECKOE)

[EEN
N

KommiekT uznenuii u3 kepamuku, gpapdopa u dasHca

[EEN
w

KommiekT s1oskek happopoBbIx

[EEN
SN

KommiekT MepHBIX K010 Majioro o0bema

[EEN
a1

KoMIiekT MepHbIX K010

[EEN
(2]

Kommnekr MCPHBIX HUJIMHAPOB IMJIACTUKOBBIX

[N
\‘

Kommmrext MCPHBIX HUJINHAPOB CTCKIITHHBIX

[EEN
o

Kommmrext BOPOHOK CTCKIIAHHBIX

[EEN
©

KommmrexT nuneTox

N
o

KoMImIekT cTakaHOB IJ1aCTHKOBBIX/CTEKISHHBIX

N
[

KoMmnekT cTakaHOB XUMHYECKUX MCPHBIX

N
N

KoMmiekT cTakaHUNKOB JJIA B3BCIIIMBAaHUA

N
w

KOMIUIEKT CTYIIOK ¢ NECTUKAMU

N
S

Ha6op mmareneit

N
o1

Habop nunieron
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26 | Hab6op vamexk [letpu

27 | TpyOka cTekJIsTHHAsI

28 | DkcukaTop

29 | Yama kpucTauiM3aloHHas

30 | [umis! TUTEIbHBIC

31 | Bropetka

32 | IIpobupka

33 | baHka 1Mo peaKTUBHI MOJIMATUIICHOBAS

34 | banka 1moj peakTUBbI CTEKIISTHHASL U3 TEMHOT'O CTEKJIA C TPUTEPTOM MPOOKOH

35 | Habop CKIISTHOK [Tl paCTBOPOB PEaKTHBOB

36 | IMasouka cTekIIsiHHAS

37 | TaTus 11t mpoOUPOK

38 | KommuiekT cpescTB 71l MHAWBUTYaIbHON 3aIlIUThI

39 | KommuiekT TepMOMeTpOB

40 | CymmnpHas naHeNb JUIst TOCYbl

41 | dunbTpoBanbHas Oymara/GuiabTpsl OyMaskHbIE (OONOIHUMENbHOE 8APUAMUBHOE
0bopyodosanie)

Mopenu (00beMHBbIEe U IIJIOCKHE), HATYPaJIbHbIE 00beKThI (KOJIEKIHH, XHMHYeCKUe
PeaKTHBBI) i Ka0MHeTa U J1a00paTopuu

KoMruiekT Moienei KpucTauIndyeCKUX PeeToK

Mogpenb MOJeKyIbl OenKa

HaGop nyist MmonenupoBaHusi CTPOCHUSI HEOPTAHMYECKUX BEIIECTB

HaGop myist MmoenupoBaHusi CTPOSHUSI OPraHUYECKUX BEIIECTB

Ha6op JJIs1 MOACIIMPOBAHUSA CTPOCHMS aTOMOB M MOJICKYJI

Ha60p JJI1 MOACIIMPOBAHMSA DJICKTPOHHOI'O CTPOCHHA aTOMOB

KomrrekT KoJutekiuit

ONO|OTDIWN -

KomimrekT XuMHuueckux PCAKTUBOB

O0opynoBanue 1a00paHTCKON KaOMHEeTa XMMHHU

Cron ¢ sumKamMu 11 XpaHEeHus/TyMOoi

Kpecino oducnoe

Cron mabopaTopHBI MOSUHBIN

CYHH/IJ'II)Haﬂ MaHCJIb IJId IMOCYAbI

[Hxad nyst xpaneHus: yaeOHbBIX TOCOOMI

[xad ny1st XxpaHEeHUss XUMUYECKUX PEAKTHBOB

[xad nst xpaneHus: 1a00paTOPHON MOCYIBI/TIPUOOPOB

[ITxad BBITSIKHOM

OO NOOOTAWN -

JlaGopaHTCKHI CTO

[EEN
o

Cryn 1abopaTOpHBIi, peryJIUpyeMbIif 10 BHICOTE

[EEN
[EEN

QHCKTpI/I‘{CCKI/Iﬁ AKBaJIUCTUILTIATOP

[EEN
N

lkad cymmnbHBINH

[EEN
w

Pe3nHOBBIE IEpUaTKH

[EEN
IS

KomMruiexT epiieil 17151 MbIThS 1a00paTOPHON MOCYABI

3.2. UudopmanuoHHoe odecnevyeHne peajsn3aiuu NporpamMmmbl
JUiss  peanuzanuu  OpPOrpaMMbl  TUCHUIUIMHBL  OUOIMOTEYHBIM  (OH.
0o0pa3oBaTeIbHON OpraHU3alMKi JOHKEH HUMETh IEeYaTHbIE W/WIU J3JIEKTPOHHbBIE

y4eOHUKH U pa3pabOTaHHblE B KOMIUIEKTE C HUMH Yy4yeOHble mTocoOus (mpu
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HaJ'II/ILII/II/I), AOMMYMICHHBIC K HCIIOJB30BAHUIO IIpU PCaIM3aliu O6pa?>OBaTCJIBHBIX

IpOrpaMM CpPEIHEro MpoQPecCHOHANIBHOIO0 00pa3oBaHUs, pealn3yeMblXx Ha 0asze

OCHOBHOT'0 00IIEro 00pa3oBaHus .

HpI/I pfain3anvy IporpaMmbl AWCHUIINIMHBI BO3MOKHO HCIIOJIb30BAHUC

QJICKTPOHHBIX O6p330BaTeJ'H>HI)IX pPECypPCOB, AONMYHICHHBIX K HMCIIOJIb30BAHHIO IIPHU

peanu3anuy 00pa3oBaTeIbHBIX IPOrPAMM CPEIHETO 0b1ero oopasopanus’®,

OcHoBHas1 tUTEpPaTypa

1. Xumust :  yuyeOHHUK Ui CPEAHEro NpOoQecCHOHATBHOrO o0pazoBaHus /
1O. A. Jlebenes, I'. H. ®aneeB, A. M. I'onybes, B. H. IllanoBan ; mox oOmieit
penakuuenr I'. H. ®aneeBa. — 2-e wu3a., mnepepab. u  jmon. — Mocksa !
N3 natenscTBO FOpaiir, 2022. — 431 c. — (ITpoeccuonanpHoe
obpasopanue). — ISBN 978-5-9916-7723-3. — Tekct : anekrporsasii // IbC
FOpaiit [catit]. — URL: https://urait.ru/bcode/470929

2. XaxanuHa, T.W. Opranuueckas XuMus : y4eOHOE MOCOOHE JJisi CPEAHEro

npodeccuonanpHoro oo6pasoBanms / T. M. Xaxanmna, H.I'. OcunenkoBa. —
Mockga : UznmarensctBo IOpaiit, 2024. — 396 c. — (IIpodeccuonanbHoe
obpazopanue). — ISBN 978-5-534-00948-4. — Tekct : anekrpoHuasii // ObC
FOpaiir [cariT]. — URL.: https://urait.ru/bcode/468374

JonoaHuTeIbHAS JIUTEPATypa:

1. Cwmapeirun, C. H. Heopranuwueckas xumus. Ilpaktukym :  ydeOHO-
NpaKTHYECKOe IOCOOMe JUIs CcpefaHero mnpodeccroHalbHOro o0Opa3zoBaHus /

C. H. Cmapseirun, H. JI. barnagen, U. B. JlalinakoBa. — Mocksa : M3naTenscTBO
Opaiit, 2022. — 414 c. — (ITpodeccuonansHoe odbpazoBanue). — ISBN 978-5-
534-03577-3. — Tekcr : onekrponuwni // OBC IOpaiit [caiiT]. —

URL.: https://urait.ru/bcode/477871
2. Kamunckwmii, B. A. Opranmueckass xumus B 2 4. Yacte | : y4eOHMK ans

cpenHero mnpodeccuoHanbHoro odbpazoBanusi/ B. A. Kamunckuit. — 2-¢ wu3n.,
ucrip. u  jgon. — MockBa : WsznarensctBo IOpaiit, 2022. — 287 c.—

® [Ipuka3 MunucrepcTBa Ipocselienus Poccuiickoit @enepauuu ot 5 Hos6ps 2024 r. N 769 «O6 yTBep K aeHUH
(enepabHOTO MepedHs yueOHUKOB, IOMYIIEHHBIX K HCII0JIb30BAHUIO IPU PeaIU3alii MMEIOIINX
rOCYapCTBEHHYIO aKKPEAUTALIMIO 00pa30BaTeNIbHBIX MPOrPaMM Ha4aIbHOTO OOIIEr0, OCHOBHOTO OOIIET0, CPEIHETO
o01ero 00pa3oBaHMs OPraHU3ALMSIMH, OCYIIECTBIISIOIIMMH 00pa30BaTEIbHYIO IESTENbHOCTD, U YCTAHOBICHHN
Npe/IeNIbHOTO CPOKa MCIOJIb30BaHUS NCKITIOUEHHBIX YUeOHHKOB M pa3paOOTaHHBIX B KOMIUIEKTE C HUMHU YUeOHBIX
mocobuit» (B akTyansHOU pemakunn). CchUIKa Ha YKa3aHHBIHN MpuKa3 aktyainbHa Ha 20.02.2025 1.

® [Tpukas MunucrepcTsa npocsenienus Poccuiickoit ®enepanuu ot 18 urons 2024 1. N 499 "O6 yrepkaeHun
(enepanbHOTO MEPEYHs IEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB, IOMYLIEHHBIX K HCIOIb30BAaHUIO TIPH
peaM3aniy UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa3oBaTeIbHbIX TPOrpaMM Ha4albHOTO O0IIero,
OCHOBHOTO 00111eT0, CpeHero o0Iero oopazoBanus» (B akTyasibHOM penakiun). CcbUIKa Ha YKa3aHHBIN NIPHKa3
akTyanbHa Ha 20.02.2025 r.
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https://urait.ru/bcode/470929
https://urait.ru/bcode/468374
https://urait.ru/bcode/477871

(ITlpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-02909-3. — Tekcr :
anekrpornbii // OBC FOpaiir [caiir]. — URL: https://urait.ru/bcode/453151
3. CyBopoB, A.B. O6mas u Heopranuuyeckas xumus. Bompockl u 3amauu :

yuyeOHOe mocobme i cpeaHero  npodeccHoHalbHOrOo  oOpasoBaHus /
A. B. CyBopos, A.b. Hukonbckuiti. — 2-¢ wu3g., ucnp. U jgon. — Mocksa :
N3natensctBo FOpaiit, 2022. — 309 c. — (ITpodeccuonanbuoe oOpa3oBaHue). —
ISBN 978-5-534-07903-6. — Tekct : anexkrponnbiii // 3bC HOpair [caiit]. —
URL.: https://urait.ru/bcode/474368

4. Hukonbckuii, A.b. Xumus: y4eOHUK W TPAKTHUKYM Ui CPEIHErO

npodeccuonanpHoro odbpazoBanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢
u3a., nepepab. u gon. — Mocksa : M3garensctBo FOpaiir, 2022. — 507 c. —
(ITpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr
anekrpouHbii // OBC Fpaiit [caitr]. — URL.: https://urait.ru/bcode/471399
5.Metoauueckue yka3zaHus MO BBIMOIHEHHUIO J1a00paTOPHBIX paboT ISl CTYJICHTOB
1-ro kypca. Xumus H.A. ®enoposa; BTXKT — ¢unmuan ®I'6OY BO PI'VIIC. —
Bonrorpan, 2021. — Pexxum noctyna: 0P BTXKT — ¢punuana PI'VIIC.

6.YuebHoe mocoOue njisi CTYIEHTOB MO JUCHUIUIMHE XUMHS (IUJAKTUYECKHE
Marepuanbl g u3dydeHus tem 'Yrierogoponbl' u "Kuciopomocoaepxkamiue
oprannueckue coeaunenusn") H.A.®enoposa; BTXKT — dumman ®I'BOY BIIO
PI'VIIC. — Bonrorpan, 2024. — Pexxum noctyna: 0P BTXKT — dunuana PI'YIIC.
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4. KOHTPOJb 1 OIEHKA PE3YJbBTATOB OCBOEHMUSA

OBIIEOBPA3OBATEJIbHOM JUCIUILIUHBI

KoHTpons u ouneHka pe3yiabTaToOB OCBOEHHS —0011e00pa3oBaTebHON

AUCHUIIMHBI PACKPBIBAKOTCA YC€PC3 JUCHUIINIMHAPHBIC PC3YJIbTAThI, HAITPABJIICHHLIC

Ha ¢opMUpoBaHUE OOMIMX W TPOo(ecCHOHATBHBIX KOMIIETEHUMH MO pasjaenam

U TEMaM COJIep>KaHUs yueOHOro MaTepuara.

Oomasi/npodeccuonanbHast

Tun oeHOYHBIX

Paznen/Tema .
KOMIIETEHIIUsI MeponpusTHi
OK 01. Beibupats criocoObl pemeHus Tema 1.1-1.7
3aa4 npodeccuoHanbHoi nestenbHoctTn | Tema 2.1, 2.2 TecTupoBanue
MIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEeKCTaM | Tema 3.1 YcTHBIH ompoc
Tema 4.1 Pemenne pacu€THbIX 33124
Tema 5.1-5.4 HabGmronenue 3a XxoqoM
Tema 6.1 BBITIOJTHEHUS TPAKTHKO-
Tema 7.1 OPUEHTUPOBAHHBIX 3aJaHUU
Tema 8.1 [IpencraBnenue
OK 02. Ucnonp30BaTh COBpEMEHHBIE Tema 1.2, 1.4, pE3yJIbTaTOB
CpelCcTBa MIOKCKa, aHaIH3a U 1.6,1.7 MIPAKTUYECKUX U
MHTEpIpeTanuy HHPOpPMaLnH, U Tema 2.1, 2.2 71a00paTOpHBIX paboT
nH(})OPMAIMOHHBIE TEXHOJIOTHH JIJIS Tema 4.1, 4.2 [IpoBeneHne XMMUYECKOTO
BBITTOJIHEHHS 33124 MTPO(ECCHOHATEHON Tema 5.2-5.4 AKCIIEPUMEHTA
NeITeIbHOCTH Tema 6.1 Brimonaenue
Tema 7.1 KOHTPOJIBHBIX
Tewma 8.1 pabort 1o
OK 04. Tema 1.7 paszaenam JUCHUILIMHBI
D peKTHBHO B3aNMOIEHCTBOBATH H Tema 2.1, 2.2 OueHka caMOCTOSITENIBHO
paboTaTh B KOJJIEKTUBE H KOMAH/IE Tema 4.1, 4.2 BBITIOJITHEHHBIX 3aJIaHUN
Tema 5.2-5.4 3ammra peueHus Keiic-
Tema 6.1 3aza4 (C yueTom OymyIien
Tema 7.1 npodeccruoHaIbHOI
Tewma 8.1 JIeATEITEHOCTH)
OK 07. ConeiicTBOBaTh COXPAHEHHUIO Tema 1.7 Brimonnenue 3ananuii
OKpYXarollei cpesl, Tema 5.1 MIPOMEKYTOUHOMN
pecypcocOepekeHuto, MpuMeHsTh 3Hanus | Tema 8.1 aTTecTaluu.
00 M3MEHEHUHU KJIUMaTa, MPUHIIMUITBI
OepexIIMBOr0 MPOU3BOCTBA, FPPEKTUBHO
JICCTBOBATH B YPE3BBIUAMHBIX CUTYAIIMSIX
23.02.09 Tema 1.2-1.7 BeinonHenue npakTuko-
TIK 2.6. Tema 2.1 OPUEHTHUPOBAHHBIX
BhIOIHATE TpeOOBaHUS TEXHUUECKOM Tema 4.1 3aJaHUH.
SKCIUTYaTaI[MH JKeJIe3HBIX T0POT 1 Tema 7.1 Pemenne kefica.
6€30IaCHOCTH JBHUKEHUS Tema 8.1 Bo3MmoxxHBIE TEMBI KEHCOB:

1. «Koppo3us meTaios.
OcobenHocTu
KOPPO3HOHHBIX TPOIIECCOB
¥ CIIOCOOBI 3aIUTHI OT
KOPPO3UH KOHCTPYKIIM,
COOPYKEHHUI KEIIE3HOU

28




JIOPOTU.
2. «YTIeBOJOPOAHOE
TOIUIMBO: €T0 BUBI U
Ha3Ha4YCHHUE.
DKOJOTHYECKHUE ACTIEKTHI
UCIIOJIb30BaHUS
YTJIEBOJOPOIHOTO
TOIUIHBAY.

3. «XuUMHUYeCKre
MCTOYHHKH IJIEKTPUUECKOTO
TOKAa U UX MCIOJb30BAHUE B
OBITY ¥ Ha TPAHCIIOPTEY.

4. «IIlpumenenne
MOJIMMEPOB B
KEJIE3HOI0POKHOM
OTpacim».

5. «MeTanabl B UCTOPUHU
YEJI0BEYECKOUN
nuBHIM3anuu. Ponp
METaJUIOB U CILJIABOB B
HAy4HO - TEXHUYECKOM
nporpecce. Ilpumenenune
METaJUJIOB B
JKEJIE3HOJOPOKHOU
OoTpacim».

6. «Hanorexnomnoruu n
HaHOMaTepHaJbl B
JKEIIE3HOAOPOKHON
oTpacim»
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