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1. OBLIASI XAPAKTEPHCTHUKA PABOYEM TIPOI'PAMMBI
OBIIEOBPA30OBATEJBHOU JUCHUIIVIMHBI « XUMHUSA»

1.1. MecTO0 IMCHMIVIMHBI B CTPYKType 00pa3oBaTelbHOH NPOrpamMMbl
CIIO
Oob1eo0Opa3oBaTenpHas AUCHUIUIMHA «XUMHSD SBISETCS 00s3aTENIbHON YacThIO
00111e00pa30BaTEIBHOIO IIUKIA 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU C

@I'OC CIIO no cnenuansHOCcTH 22.02.09 MeTamnyprusi 4epHbIX METAILIOB.

[lpuknagHoit Monaynb BKIOYaeT pazgen 8 «Xumus B OBITYy W
MPOU3BOJACTBEHHON JAEATEIIBHOCTU YEIIOBEKA», KOTOPBIA pEaIu3yeTcsl g BCEX
npodeccuit/cnenuaibHOCTe  METOJIOM — pEelIeHUsT  KEWCOB, CBSI3aHHBIX  C
DKOJIOTHYECKOM O€30HacCHOCTBI0 M  OLIEHKOM IIOCIEACTBHM  OBITOBOM H
MPOU3BOJICTBEHHON  JIESITEIBHOCTH, COOTBETCTBYIOIEH oOTpacisaM Oymyiuen
poecCUOHANILHOM IESITEIbBHOCTH 00YyYarOITXCSl.

1.2. Hesu ¥ mi1IaHUPYeMble Pe3yJbTATHI 0CBOCHHUS AU CHUTIIUHBI

1.2.1. lean v 3aga4y JUCHUTIMHBI

Conepskanue mporpamMbl 0OIIE00pa30BATEIBLHON JAUCIUILUIUHBL «XUMUSD)
HAMpaBJICHO HA TOCTH>KEHUE CICAYIOMNX HeJIeH:

— dbopMUpOBaHUE CHUCTEMbl XHWMHUYECKHUX 3HAHWM Kak BaKHEHIIeH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHUPA, B OCHOBE KOTOPOMW JIEXKaT
KJIFOUYEBbIE MOHATHUS, (QYHIAMEHTAIbHBIC 3aKOHBI M TEOPUU XUMHUU, OCBOCHUE SI3bIKA
HAyKWd, YCBOCHHE M TOHHMAaHHUE CYIIHOCTH JOCTYNHBIX  OOOOIICHUI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHME C HMCTOPUEHW WX PA3BUTUS U
CTaHOBJICHUSI;

— dbopMupoBaHUE W pPa3BUTHE MPEJCTABICHUN O HAy4YHBIX METOJax
MO3HAHUS BEIIECTB M XMUMHUYECKUX PEaKIUN, HEOOXOIUMBIX I MPHOOPETCHHS
YMEHUN OPUEHTUPOBATHCS B MHUPE BEUIECTB U XMMHYECKUX SIBIICHUM, UMEIOIINX

MECTO B IIPHUPO/IC, B IPAKTUYECKON W TOBCEHEBHOM KU3HH;



— pa3BUTHE YMEHUH U CHOCOOOB JEATEIHHOCTH, CBSI3AHHBIX C
HAOJIOZICHUEM U OOBSICHEHHMEM XUMHUYECKOTO SKCHEPUMEHTa, COOII0ACHUEM
npaBuiI 0€30MMacHOTO OOpAIEHUS C BEIIECTBAMM.

3apaum IMCUMILIUHBI:

1)  cdhopmupoBarhb MOHUMAaHUE 3aKOHOMEPHOCTEH POTEKaHUS
XUMHUUYECKUX TPOLIECCOB U SIBICHUN B OKPYXKAIOIIEH cpelie, a TaKKe MX CBS3b C
1EJIOCTHON HAyYHOU KapTUHOM MHUpa U APYTUMH €CTECTBEHHBIMH HAYKAMU;

2)  pa3BUTb YMEHHUS COCTABJIATH (POPMYNIBI HEOPraHMYECKUX U
OpPraHUYECKUX BEIICCTB, YPABHEHUS XUMHUYECKUX PEAKIIUNA, OOBSCHATH UX CMBICI,
UHTEPHPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3)  cdopmupoBaTh HaBBIKM NPOBEACHUS MPOCTEHIIUX XUMHUYECKHUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COOJIIOJACHUEM TIpaBUiI 0OE€30MacHOTO
oOpaleHus ¢ BEIIeCTBaMH 1 JIabOpaTOpHBIM 000PYI0BAHUEM;

4)  pa3BUTh yMEHHS HaxOJWTh, aHAIMU3UPOBATH M UCIIOJIH30BATh
uH(OpPMAIMI0O XUMHYECKOTO XapakTepa W3 pa3IuyHbIX HH()OPMAIMOHHBIX
HMCTOYHUKOB, BKJIIOYAsl YUEOHYIO JIUTEPATypy, HAyUHbIC IMyOIUKAIIUU U UHTEPHET-
pecypch;

5) chopMUpOBaTh yMEHHS IIPOTHO3UPOBATH  IOCIEJACTBHS  CBOCH
NEATETbHOCTH W XUMHUYECKHX TPHUPOIHBIX, OBITOBBIX W IPOHU3BOJACTBEHHBIX
MPOIIECCOB, YUUTHIBAsI BO3MOKHBIE KOJIOTMYECKHUE U COLIMAIIbHBIE BO3/ICHCTBUS;

6)  cdopMmHpoBaTh MOHMMAHHE 3HAYUMOCTH JOCTHXKCHHH XHUMHUYECKOM
HAyK U TEXHOJIOTHUHW ISl pa3BUTHSA COIMAIbHOM M MPOW3BOACTBEHHOU cdep ¢
yMEHUEM MIPUBOJIUTH MPUMEPHI UX IPUMEHEHUS B PA3IMUHbBIX cPepax KU3HU.

1.2.2. Ilnanupyemblie pe3yjbTAaTbl OCBOCHHMS 0011e00pa3oBaTe/JbHOU
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Ocoboe 3HaueHue oOMmEeoOpazoBaTenbHas TUCHUIUIMHA «XUMHUS» HMEET IpHU
dbopmupoBanuu u pazsutuu OK 01; OK 02; OK 04; OK 07 u IIK 1.3, TIK 1.5,
npeacTaBieHHbIX B akTyanu3nupoBanHbix @I'OC CIIO no cnenuansaoctu 22.02.09

Merannyprus 4epHbIX METAJUIOB.



Koa n
HAHMEHOBaHMHE
bopmupyembIx
KOMIIeTeHII Ui

IInanupyemMble pe3yJbTaTbl 0CBOCHHS JHCIUIIHHDI

Oo0mue

JAucuunimHapHbie

OK 01. Beibupats
CIIOCOOBI PEIICHUs
3amad
npodeccnoHaTbLHOMI
JeSTEITbHOCTH
NPUMEHUTEIHHO K
pa3InYHBIM
KOHTEKCTaM

JINYHOCTHBIE pPe3yJabTaThl 10/I’)KHBI OTPA’KATh B YaCTH:
TPYAOBOI'0O BOCIIUTAHUS:

FOTOBHOCTb K  TpPydy, OCO3HaHUE  LIEHHOCTH
MacTepcTBa, TPY10JII00ue;
TOTOBHOCTb K aKTUBHOMN JeSITeNIbHOCTU

TEXHOJIOTHYECKOM M COLIMAJIbHOM HaIpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBaTh,  IUIAHUPOBaTb |
CaMOCTOSITEJILHO BBITIOJIHATH TAKYIO JESTEIHHOCTD;
WHTEpEC K pa3M4IHbIM chepaMm TpodecCHOHATHHON
JIeSITEILHOCTH.

MeTal’[pe}lMeTHble pe3yibTarbl JOJZKHBI OTpPaKaTh:

OBJ1ageHne

YHHBepPCAJbHBIMU Y4eOHBIMU

MO3HABATEJIbHBIMM JIEHCTBUSIMHU:
a) 0a30Bble JIOTUYECKHUE 1eliCTBUS:

CaMOCTOSITENIEHO (POPMYJIMPOBATH U AKTYaJIM3UPOBAThH
npobeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHaBJ'H/IBaTI) Cym@CTBeHHI)H\/II HpI/I3HaK NI
OCHOBAaHUA JJISA CpaBHCHI/ISI, KHaCCHq)HKaHHH u
00001IeHMS;

OMpECACIIATDh UCIIN ACATCIIBHOCTH, 3a1aBaTh MapaMETPhI
N KpUTCPUHN UX JOCTUIKCHUA,

BbIABJIATE 3aKOHOMEPHOCTH W HNPOTUBOPCHUA B
paccMaTpruBACMBbIX ABJICHUAX,

BHOCUTb KOPPCKTHUBBI B JCATCIBHOCTH, OLCHHUBATH
COOTBETCTBUEC PE3YJIbTATOB LEIAM, OICHHUBATHL PHUCKH
HOCJ'ICI[CTBI/Iﬁ ACATCIIbHOCTH.

0) 0a3oBbIe HCCJIEN0BATEILCKUE IeHCTBUS:

JAucuMmyimHapHble pe3yJbTAaThl J0JKHbI OTPAKATH:

IIP6 01. chopmMHupOBAaHHOCTH MPEACTABICHHUI: O XUMHYECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIHU
XUMHUHM B TIO3HAHWW SIBJICHUM TNPUPOABI, B (POPMUPOBAHUU
MBILIUICHUS ¥ KYJIbTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOMN
IPaMOTHOCTH, HEOOXOIUMOM AJIs peLIeHMs] TPAKTUUYECKUX 3a7a4
U DKOJIOTUYECKM OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

IIP6 02. BrageHue CUCTEMOM XHWMHWYECKMX 3HAaHMM, KOTOpas
BKJIIOYAET:  OCHOBOIIOJIATalOIME  MOHATHUA  (XUMHUYECKHUI
JJIEMEHT, aTOM, OJJIGKTpOHHAs o0oJouka aroma, s-, p-, d-
AJIEKTPOHHBIE OPOUTATIM aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsA Macca, MOJIIPHBIA 00BEM, yTIepOIHbII
ckener, GYyHKIMOHANbHAs TpyMNa, paaukal, H30Mepus,
M30MEpbl, TOMOJIOTHUECKUHA psAJl, TOMOJIOTH, YIJIEBOAOPOJBL,
KHCJIOPO/- M a30TCOJEpKallMe COECTUHEHHUs, OMOJIOTHMYECKH
aKTUBHBIC BelIecTBa (YIJICBOIBI, JKHUPBI, OEIKH), MOHOMEp,
IIOJIUMEDP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS, KPUCTAIUTMYECKAsl PEIIeTKa, TUIIBI XHMHYECKHX
peakuuii (OKMCIHUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, pEaKIMd HOHHOTO OOMEHa), pacTBOD,
3JIEKTPOJIUTHI, HEJIEKTPOJIUTHI, ANEKTPOTUTHUYECKAS
JUCCOLMAIUS,  OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM pPEaKLHUU, XUMHUYECKOE PAaBHOBECHE), TEOPUH HU
3aKOHBI  (TEOpHUsI XHMMHYECKOTO CTPOEHHUS OpraHMYeCcKHX
BemiectB  A.M. bByTiepoBa, Teopus DIIEKTPOJUTUYECKOU
nyccounanuu, nepuoandeckuii 3akon .M. Menaeneera, 3aKkoH
COXpaHEHHUs MacChl), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
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BJIQJICTh HAaBBIKAMU Y4E€OHO-HCCIIEIOBATEIILCKONW U
NPOCKTHON JIEATEIbHOCTH, HaBBIKAMHU pa3peIIeHUs
npo0Jem;

BBIABIISATH IMPUYUHHO-CIICACTBCHHBIC CBsI3H1 u
AKTYAJIM3UPOBATL 3a4ady, BbIABUIaTb THUIIOTC3Yy €€
pelIeHHs], HAXOJIUTh apryMEHTHI JIJISl JI0KAa3aTelbCTBa
CBOUX YTBep)KI[eHI/II\/JI, 3a1aBaThb mapaMeTpsbl u
KPUTEPHH PEUICHHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJIC PELICHUS 3a1a4H
PE3YJIbTATHI, KPUTHYCCKHA OLCHHUBATH ux
JIOCTOBEPHOCTb, IPOTHO3UPOBATh H3MEHEHUE B HOBBIX
YCIIOBHUSAX;

YMETb INCPCHOCUTL 3HAHWA B IIO3HABATCIBHYIO U
NPaKTUYECKYIO O0JIACTH KH3HEICATSILHOCTH.

XUMHH, (PAKTOJIOTUYECKHE CBEICHHUS O CBOMICTBaX, COCTaBe,
MOJMy4YeHUH W OE30IaCHOM HCIIOJIB30BAaHMM  BAKHEHIINX
HEOPraHUYECKUX M OpPraHWYecKUX BEIIeCTB B OBITY U
MIPaKTUYECKON JESITEIbHOCTU YEJI0BEKA;

ITP6 03. chopMHUPOBAHHOCTH YMEHHI BBISBIISTH XapaKTEPHBIC
MPU3HAKA W B3aUMOCBS3b HW3YUYEHHBIX TOHATHUNA, MPUMEHSTH
COOTBETCTBYIOIINE IMOHATHS IIPU ONUCAHUU CTPOCHHUS U CBOMCTB
HEOpPraHUYECKHUX U OPraHUYECKUX BELIECTB U UX MPEBPAIlECHU;
BBISIBJISITh B3aMMOCBSI3b XMMUYECKUX 3HAHWW C MOHATUAMHU U
IPEJCTaBICHUSIMU JPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;
IIP6 04. cpopMUPOBAaHHOCTH yMEHHH  HCIOJIB30BATh
HAaUMEHOBAHUS XHMMUYECKUX COEAMHEHUH MEXIyHapOJIHOIO
COI03a TEOPETHUYECKON M MPUKIAJTHON XUMHUU U TPUBHUAIbHbBIC
HA3BaHUS BAYKHEHMIINX BEILECTB (3TUJIEH, alleTHIIEH, TJIUIEPHUH,
tbenon, dopManbaerua, yKCycHas KUCIIOTa, TIMLKH, YTrapHbBIN
ra3, yrieKucibli ra3, aMMuUak, raiieHas W3BECTb, HEralieHas
U3BECTh, MHUTHEBAs COJA U JAPYTUX), COCTABIATH (HOPMYIIbI
HEOPraHWYECKUX M OpPraHMYECKUX BEIIECTB, YpaBHEHUS
XUMHYECKHUX pPEaKIHi, OOBSCHATh UX CMBICI; MOJATBEPKIATh
XapakTepHbIe XUMHUYECKHE CBOIicTBa BEIIECTB
COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMU U 3alUCSMU ypaBHEHUN
XUMHYECKUX PEAKIIU;

IIP6 05. cdhopMUpPOBAaHHOCT, YMEHHH  YCTaHABIMBATH
MIPUHA/ITIE)KHOCTh N3YYEHHBIX HEOPTAHUYECKUX U OPTaHUYECKUX
BELIECTB K ONPEJEJICHHBIM KjaccaM W TpyIIaM COEIMHEHUH,
XapakTEepU30BaTb MUX COCTaB M BAXKHEWIINE CBOMCTBA;
OTIpECTATh BUIBI XUMUYECKHUX CBA3CH (KOBaJleHTHAs, HOHHA,
METalJIn4yecKasi, BOJOPOJHAs), THUIBI  KPUCTAJUTUMYECKHX
PELIETOK BEIIECTB; KIacCU(UIIMPOBATh XUMUYECKHUE PEAKIIUH;
IIP6 07. chopMUPOBAHHOCTh YMEHHM MPOBOAUTH PACYETHI 1O
XUMHYECKUM (hopMysaM U ypaBHEHUSIM XMMHYECKHUX PEaKIIHii ¢
WCIIOJIb30BAaHUEM (PU3NYECKUX BEJIUYUH, XapaKTePU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, oObema
(HOpMallbHbIE  YCJIOBHS) Ta30B, KOJHMYECTBAa  BEIIECTBA,
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HCIIOJIB30BAaTh CUCTCMHBIC XHUMHNYCCKNUEC 3HAHUA TSI MPHUHATHA
peH_IeHI/Iﬁ B KOHKPCTHBIX KMU3HCHHBIX CUTYALIUAX, CBA3AHHLIX C
BEIIECTBAMU U UX ITPUMECHCHUECM.

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIC
Cpe/ICTBA MOUCKA,
aHaM3a u
HUHTEPIPETAINH
nHpopMauu u
nH()OPMAIMOHHBIS
TEXHOJIOTUH IS
BBITIOJTHEHHUS 32124
npoheCCUOHATLHON
JeSTSIIbHOCTH

JINYHOCTHBIE pe3yJdbTaThl J0/I’)KHBI OTPAKAThH B YaCTHU:
HEHHOCTH HAYYHOT'O IMO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKHd U OOILECTBEHHOW MPaKTHUKH, OCHOBAaHHOIO Ha
JUAJIOre  KyJlbTYp, CIOCOOCTBYIOLIEIO OCO3HAHUIO
CBOET0 MecTa B MOJUKYJIbTYPHOM MUDE;
COBEpIICHCTBOBAHUE S3BIKOBOM M  UYHUTATENIbCKON
KyJbTYpbl Kak CpEICTBAa B3aUMOIECHCTBUS MEXKIY
JIOJIbMU U MTO3HAHUS MUPA.

MeTal’[pe}lMeTHble pe3yibTarbl JOZKHBI OTpPaKaTh:

OBJ1ageHne

YHHBepPCAJbHBIMU Y4eOHBIMU

NMO3HABATEJIbHBIMY JIECTBUSIMH:
B) pabora ¢ ungopmanmeii:

BJIAJCTh HABBIKAMU TOJY4YEeHUs HMHPOpPMALUU U3
UCTOYHUKOB  pa3HbIX  THUIIOB,  CAMOCTOSTEIBHO
OCYLIECTBIIAATh IIOMCK, aHalIW3, CUCTEMATH3aLUI0 U
MHTEpIIpeTalui0 MHGOPMAlMU Pa3INYHbIX BHJIOB U
(bopM mpecTaBIeHHUS;

CO3/1aBaTh TEKCThI B PA3IUYHBIX (hOopMaATaX C y4ETOM
Ha3HayeHUs: MHQPOpMAIMUM U LEJIEBOW ayAUTOPUH,
BbIOMpas ONTUMAIbHYIO (OpPMY TNpEACTaBICHUS U
BU3YaJIU3aliy;

OILICHUBATh JIOCTOBEPHOCTb,
uHpOpMallUK, €€ COOTBETCTBHE
MOpaIbHO-3THUYECKUM HOpPMaM;

JJICTUTUMHOCTD
IIpaBOBLIM n

BJIaACTh HABBIKaAMM  pacCllO3HABaHWA W 3alIWTHI
uHpopmanuy, MHPOPMAIMOHHON  Oe30MacHOCTH
JIUYHOCTH.

JucnuninHapHbie (MpeaIMeTHbIE) Pe3yJabTAThl M JA0JIKHBI
0TPakKATh:

IIP6 06. BnaseHHE OCHOBHBIMHU METOJAaMH HAYYHOI'O [TO3HAHUS
BEIIECTB U XUMHUYECKHUX SIBJICHUI (HaOioleHue, U3MEpeHue,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE);

IIP6 07. chopMUPOBAHHOCTH YMEHHI MPOBOAUTH PACUYETHI 1O
XUMHAYECKHM (HOpMyJIaM U yPaBHEHUSIM XUMHUYECKUX PEAKIIHA C
UCIIONb30BaHUEM (DU3UYECKUX BEIWYMH, XapaKTePU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MaccChl, OOBeMa
(HOpMallbHBIE  YCJIOBHS) Ta30B, KOJHMYECTBAa  BEIIECTBA,;
UCIIOJIb30BaTh CUCTEMHbIE XMMMUYECKHUE 3HAHUS JUISl MPUHATHUS
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsiX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHEM;

IIP6 08. cdhopmupoBaHHOCT, YMEHHH IUIAHUPOBATH U
BBIIIOJIHATh ~ XMUMHYECKUH  OKCIIEpUMEHT  (TpeBpaleHus
OpPraHMYECKUX BEILLECTB PU HArpeBaHUM, IIOJyYEHUE dTUIICHA U
M3Y4YEHHE €ro CBOWCTB, KAUECTBEHHBIE PEAKIIMU Ha allbJIeTU/IbL,
KpaxMmall, YKCYCHYIO KHCJOTY; JeHaTypauusi O€JIKOB IpH
HarpeBaHuH, LIBETHbIE peakluu OEJIKOB; MPOBOJUTH PEAKIIUU
HMOHHOTO OOMeHa, OIpeleNiTh Cpeday BOJIHBIX pacTBOPOB,
KaueCTBEHHbIE peakluu Ha cyiabdar-, KapOoHAT- U XJIOPUA-
aHUOHBI, HA KAaTMOH aMMOHHS; peulaTb 3KCIEPHUMEHTAJIbHbIE
3amaun o reMaM "Mertambl" 1 "Hemerannel") B cOOTBETCTBUU
C TMpaBWJIaMHM TEXHUKH O€30MacHOCTH TpH OOpalieHHu C
BEIIECTBAMH U JIaOOpaTOPHBIM 000PYJOBAHUEM; MPEACTABIATH
pe3yabTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3ammcu
YpaBHEHUH COOTBETCTBYIOUIMX peakuuid U (QOopMyIHUpOBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YJIbTaTOB;

nP6 09. chopMupoBaHHOCTHP YMEHHSI  aAHAIU3UPOBATH
XMMHUYECKYI0  HH(oOpManuio, MOJIy4aeMyl U3  pas3HBIX
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MCTOYHHUKOB (CpeICTB MacCOBOI MHpOpManuu, cetb IHTEpHET 1
IpyTHE).

OK 04. DddexTruBHO
B3aWMO/ICHICTBOBATH U
pabortath B
KOJUICKTHBE U
KOMaHIe

JIMYHOCTHBIE Pe3yJIbTAThl J0/IKHBI OTPAKATH B YACTH:

rPa’X/JAAHCKOr0 BOCIMTAHUS:

— TOTOBHOCTb BECTU COBMECTHYIO JCSTCIBHOCTH B
HWHTEpecaxX rpakIaHCKOro OOIIECTBA;

— YyMEHuE  B3aWMOJCHCTBOBAaTh C  COLMAJIIbHBIMU
WHCTUTYTaMU B COOTBETCTBHUHM C WX (PYHKIHUAMU U
Ha3HAYECHHUEM.

MeTanpeameTHble pe3yabTaThl J0JKHbI 0TPAXKATh:

OBJiaileHHe YHMBEPCAJIbHBIMA KOMMYHUKATHBHBIMHU

JeHCTBUSIMH:

0) coBMecTHasl 1eATeJIbHOCTD:

— TOHUMATh U UCNOJB30BaTh IPEUMYILIECTBA KOMAHHOM
Y MHIMBUIyaJIbHOM paboThI;

— TIpUHUMATh 1M COBMECTHOM  JIEATEIIbHOCTH,
OpraHU30BBIBATh U KOOPAMHHUPOBATH JCUCTBUS IO €€
JIOCTHKCHHIO: COCTaBJIATh ILUTaH JICHCTBUM,
pacrpeieNiaTh PoOJH C YYETOM MHEHUW YYaCTHHUKOB
00CyXJaTh pe3ylabTaThl COBMECTHOM paboTHl.

OBaanenue YHHMBepPCaJIbHbIMH peryJiTUBHBIMH

JefCTBHSIMU:

r) NpUHATHE ce0sl M IPYTruX JI0aei:

— TIPUHUMATh MOTHBBI U APTYMEHTHI JPYTUX JIFOACH TpH
aHaJIN3€ Pe3yIbTaTOB JEATEIbHOCTH;

— TIpU3HaBaTh CBOE MpaBO U MpaBO APYrUX JIIOJAEH Ha
OIINOKH,

— pa3BHBaTh CIIOCOOHOCTh TMOHWUMATh MHP C TO3HUIHH
JIPYToro 4eyioBeKa.

JAucnumimmHapHbie (MpeaMeTHbIe) Pe3yJbTATbl U J0JLKHBI

0TPakKaTh:
IIP6 08. cdhopmupoBaHHOCT, YMEHHH IUIAHUPOBATH U
BBITIOJIHATh ~ XUMHUYECKUM  DKCIIEPUMEHT  (TpeBpalleHus

OpPraHUYECKUX BEILLECTB IIPU HArPEBaHUM, IIOJyYEHUE ITUIICHA U
W3Y4YEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLIMH HA AJIbJIETUBI,
Kpaxmall, YKCYCHYIO KHCJIOTY; JeHaTypauus O€JIKOB IpHU
HarpeBaHUM, LIBETHbIE PEAKIMH OEJIKOB; MPOBOJIUTH pEAKLUU
MOHHOrOo OOMeEHa, OIpeleNaTh Cpeday BOJIHBIX pacTBOPOB,
Ka4eCTBEHHBIE pEaKUWu Ha cylbdar-, KapOOHAT- U XJIOPHUJ-
AHUOHBI, HA KAaTMOH aMMOHHS; peuaTbh 3KCIEPHUMEHTaJIbHbIE
3amauyn o teMaM "Mertambl" 1 "Hemerannel") B cOOTBETCTBUU
C TMpaBWJIaMHM TEXHUKH O€30MacHOCTH MpU OOpalleHHun C
BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBAHUEM; NPEACTABIATH
pe3yabTaThl XMMHUYECKOIO SKCIepUMeHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOUIMX peakuuid U (QOpMyIUpOBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTAaTOB.




OK 07.
CopnelicTBOBaTh
COXPaHEHUIO
OKPYKaroIlEe Cpebl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHUHU KIIUMaTa,
TIPUHIIHAITBI
OCpPEIKITUBOTO
MIPOU3BO/JICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUIX

JInyHOCTHBIE Pe3yJIbTAThI JOKHBI 0TPAKATh B YACTH:

IKOJIOTNYeCKOr0 BOCIIMTAHMSA:

— c(OpMUPOBAHHOCTh  JKOJIOTUYECKOH  KYJIBTYpHI,
NIOHMMAHHUE BIIMSHHA  COLMAIBHO-DKOHOMUYECKHX
MPOLECCOB HA COCTOSHUE NPUPOJHOW U COLUAIBHOU
cpelbl,  OCO3HaHME  IIOOAJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

— IUIAHUPOBAHME M  OCYIUECTBICHUE JECHUCTBUH B
OKPY’KaIOIllE CpeAe Ha OCHOBE 3HAHUSA Leleu
YCTOMYMBOI'O Pa3BUTHUs YEJIOBEUECTBA;

— AKTUBHOE HENpUATHE ACUCTBUM, NMPUHOCALIMX Bpen
OKpYXaIoIlIeH Cpeae;

— YMeEHue IIPOrHO3UPOBATh
9KOJIOTMYECKHE  IIOCIEICTBHUS
JIEHCTBHM, IPENOTBPAILATD UX.

MertanpeamMeTHbie pe3yJabTaThl JOJIAKHBI 0TPAKATH:

OBinanenue YHHBEPCAJIbHBIMH Y4eOHBIMU

NMO3HABATEJILHBIMHU JAeHCTBUAMM:

B) pa6ora ¢ undopmanmeii:

— HCNOJb30BaThb  CPEACTBA  MH(MOPMALMOHHBIX U
KOMMYHHMKAI[MOHHBIX ~ TEXHOJIOTMH B  pELICHUHU
KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX u
OpraHU3alMOHHBIX 33J1au ¢ COO0eHNEM TpeOOBaHUI
OPrOHOMUKH, TEXHUKM O€30IaCHOCTH, T'MTUEHBI,
pecypcocOepeKeHus, MPaBOBBIX U ITHUECKUX HOPM,
HOpPM MH(POPMAIIMOHHOMN 0€30M1aCHOCTH.

HeOIaronpusTHHIE
HpeIIPUHAMAEMbIX

JAucnumimHapHbie (MpeaMeTHbIe) Pe3yJbTATbl U J0JLKHBI
0TPAaXKaTh:

ITP6 01. chopMuUPOBAHHOCTh MPEICTABICHUA: O XUMHYECKOM
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MHUpPaA, POJIU
XUMHUHM B TIO3HAHWUU SIBJICHUM MNPUPOAbI, B (OPMUPOBAHUU
MBIIUJICHUSI W KYJbTYpPhl JIMYHOCTH, €€ (YHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOIUMOM AJIs peleHHs] TPAKTHUYECKHUX 3a7a4
U OKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIGHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

IIP6 10. cdopMHpPOBaHHOCTH, YMEHHUH COONIONATH TPaBUIIA
9KOJIOTHYECKH 11eJIeCO00pa3HOro MOBEACHUS B OBITY U TPYJOBOH
NESATENIbBHOCTH B IIEJIIX COXpPAHEHHs] CBOEro 3J0pPOBbs U
OKpYXarolie MPUPOAHON CpeAbl; Y4YUTHIBATH OMACHOCTh
BO3/ICICTBUS Ha >KUBBIE OPraHU3MBbl OIPEJIEICHHBIX BEILECTB,
MOHMMAash CMBICII [IOKa3zaTeis NpeaeiabHOW  JOMyCTHMOMN
KOHIICHTpaL1H.

[TK 1.3 OcyuiecTBisiTh
MOJITOTOBKY
IIMXTOBBIX
MaTepHasoB,
METaJUIOIUXTHI,
nonypabpukaroB K

JInuHOCTHBIE Pe3yJbTATHI J0JIKHBI 0TPAKATH B YACTH:

TPYAOBOI0 BOCIIMTAHMSA:

— TOTOBHOCTH K  TPYAY,
MacTepcTBa, TPYA0I00He;

OCO3HAaHHUC OCHHOCTHU

JAucuumiimHapHbie (MpeaMeTHbIe) pe3yJbTaTbl U 10JKHbI
O0TPaXKaTh:

I1P6 08. chopMupoBaHHOCTH YMEHH TUTAHUPOBATH U
BBIIIOJIHATh XUMUYECKUH SKCIIEPUMEHT B COOTBETCTBUU C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH MU 0OpaIlleHUH C
BEIIECTBAMH U JJAOOPAaTOPHBIM 000Py10BaHUEM; IIPECTABIIATh




poreccy
MIPOU3BOJICTBA
arjiomepara v yyryHa

TOTOBHOCTb K aKTUBHOMN NESTEIbHOCTH
TEXHOJIOTMYECKOM M COLMAIBHON HANpPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHULUMUPOBATh,  IJIAHUPOBaTb U
CaMOCTOSTENIBHO BBIIOJIHATh TAKYIO JEATEIbHOCTD;
MHTEpEC K pa3in4yHbIM chepaMm mnpodeccrHoHaTbHON
JIeATEIBbHOCTH.

pe3yJIbTaThl XUMUYECKOIO 3KCIIEPUMEHTa B (hopMme 3amnucu
YPaBHEHHIA COOTBETCTBYIOIUX PEAKIUK U (POPMYyINPOBATH
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTAaTOB.

[IK 1.5. IIpousBoauth
OLICHKY
BBIITYyCKaeMOM
IIPOLYKIUHU

KadecTBa

JINYHOCTHBIE pPe3yJabTaThl 10/I’)KHBI OTPA’KATbH B YaCTH:
TPYAOBOI'0O BOCIIUTAHUS:

FOTOBHOCTb K  TpPyady, OCO3HaHHUE  LIEHHOCTH
MacTepcTBa, TPy 10r00ue;
TOTOBHOCTb K aKTUBHOMN JeSITeNIbHOCTU

TEXHOJIOTHYECKOM M COLIMAJIbHOM HaIpPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBaTh,  IUIAHUPOBaTb |
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JESATEIHHOCTD;
WHTEpEC K pa3M4YHbIM chepam TpodecCHOHATHHON
JIeSITCIIEHOCTH.

JAucnumimHapHbie (MpeaMeTHbIe) Pe3yJbTATbl U J0JLKHBI
0TPakKaTh:

I1P6 08. chopmMupoBaHHOCTH YMEHHI MJIAHUPOBATH U
BBINOJIHATH XUMUYECKHUI SKCIIEPUMEHT B COOTBETCTBUHU C
paBUJIaMU TEXHUKH 0€30MacCHOCTH MPU OOPAILIEHUH C
BEIIECTBAMHU U J1a0OpaTOPHBIM 000PYI0BaHUEM; IIPEICTABIIATh
pe3yNbTaThl XUMHUYECKOT0 SKCIIEpUMEHTa B opMe 3arucu
YpaBHEHHIA COOTBETCTBYIOIIUX PEAKIUN M (HOPMYyITUPOBATH
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB.
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2. CTPYKTYPA U COJAEPXKAHHUE OBIIEOBPA3OBATEJIBHON
JANCHUITIIMHBI «XXUMMWS»

2.1. O0beM JUCHHUILIMHBI U BUJbI Y4e0HO# padoThl

B r1.u.B
. O0beM B opMme
Bua yueOHoii padoThI bop
yacax NPaKTHYECKO
¥ MOArOTOBKH
O0bém o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 72 26
Copaepxxanue yueOHOro MmarepuaJia 64 22
BT. U..
TEOPETHYECKUE 3aHATHS 36
MPAKTUYECKHUE 3aHATUS 18 16
nabopaTOpPHBIE 3aHATHS 6 6
KOHTPOJIbHBIE PAOOTHI 4
IIpodeccrnonabHO OPUEHTHPOBAHHOE COJIEPKAHME 8 4
(copep:kaHue MPUKJIATHOTO MOXYJIA)
BT. U..
TEOPETUYECKUE 3aHATHS 4
MPAKTUYECKUE 3AHATUSA 4 4
IIpomeskyTounast arrectanus (1updepeHIupoBaHHbIN 3a4eT) ek
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2.2. TemaTuyecKkni IJIAH M COAEPKAHUE U CITUTIIHHbBI

HaunmenoBanue
pa3iesioB U TeM

Coaepsxanue yueOHOro MaTeprasa (0CHOBHOe U NPo¢ecCHOHATBHO OPMEHTHPOBAHHOE),
J1a00paTOpHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIAIHONH MO1YJIb

O0LéM
4acoB

dopmHpyeMble
KOMIIETCHIIUH

1

2

4

Coaep:xanue y4eOHOro MaTepuaJia

64

Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH

16

Tema 1.1.
OcCHOBHEBIE
XUMHAYECKHUE ITOHATHUSA
U 3aKOHBI, CTPOCHHE
aTOMOB  XHMMHYECKHUX
9JIEMEHTOB

Coaep:xaHue y4eOHOro MaTepuaJia

1.XumMuyeckuii 3jeMeHT. ATOM. Sapo aroma, H30TOMNBIL. OJIEKTPOHHAs 0O0OJIOYKA.
DHEpPreTU4YeCKue YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d- 31emeHThl. OcOOeHHOCTH
pacmpesieNieHus: 3JIeKTPOHOB MO OpOUTAIsIM B aToMaX 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
OnekTpoHHas KoHGuUTrypamnus aroMoB. OCHOBHBIC XUMUYECKHE 3aKOHBI

IlpakTH4YecKue 3aHATHSA

IIpakTuyeckasi padora Nel. «OCHOBHBIE KOJINYECTBEHHbIE 3AKOHbI B XMMHH M PACYeThI 110
YPABHEHHSIM XMMHMYECKHX peaKuuii».

OTHOocuTeNbHBIE aTOMHAs U MOJIEKYJIsipHas Macchl. MomnsipHast macca. KonuuecTBo BeliecTsa.
MaccoBast fons BeuniecTBa. 3akoH ABoraapo. MossipHblii 00beM razoB. OTHOcUTENbHAs
IIOTHOCTB Ta30B. PacueTsl mo YPaBHCHHUAM XUMHUYCCKUX peaKHI/Iﬁ C MCITOJIb30BaHMEM MAacCOBOI
JI0JIM BElIeCTBa, 00beMa (HOpMaJibHbIE YCIOBUSI) I'a30B, KOJMYECTBA BELIECTBA

OK 01

Tema 1.2.
[Tepuoanueckuii 3aK0H
u [Tepnoanueckas
CHUCTEMa XHMHYECKHX
snementoB  JI. N
MenneneeBa, uX CBSI3b
c COBPEMEHHOM
TeopHen CTpOEHUs
aTOMOB

Coaep:xanue yueOHOro MaTepuaJia

HpaKanecmle 3AHATHUSA

2.IIpakTnueckast padora Ne2. «M3ydyeHue mNepHOAMYECKHX 3aKOHOMEPHOCTeH H HX
B3aHMOCBSI3H €O CTPOCHHEM ATOMOB).

Ilepuoanueckas cucrema xuMmuueckux aieMeHToB JI.M1. MenneneeBa. CBs3p nepuoaANYECKOTO
3aKkoHa U [lepnonnueckol CHCTEMBl XUMUYECKUX JIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHHsS] CBOMCTB XUMHMUYECKHX 3JIEMEHTOB, O0pazyeMbIX HMH
MIPOCTBIX U CJIOXHBIX BEIIECTB IO TpynnaM u nepuogam llepuoanueckoil cucrembl. 3HaueHHe
MEPUOANYECKOr0 3aKOHA U CUCTEMBI XMMHUYECKHX 31eMeHToB J[.M1. MeHnneneeBa B pa3BUTHH
HayKH.

VYCcTaHOBIIEHUE CBSI3U MEXAY CTPOECHHUEM aTOMOB XHMHUYECKUX 3JIEMEHTOB U NEPUOAMYECKUM
W3MEHEHNEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHHUI B COOTBETCTBUU C IOJIOKEHUEM
Ileproauueckoit cucreMsl. PelieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha
XapakTepU3alMi0 XUMHUYECKHX 3JIeMEHTOB «Mertauinyeckue / HeMeTaJNIMYecKHe CBOWCTBa

OK 01
OK 02
K 1.3
K 1.5
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XUMUYECKUX DJIEMEHTOB B COOTBETCTBUM C HX JJICKTPOHHBIM CTPOCHHUEM U IOJIOKEHUEM B
MEePUOINYECKOIN cucTemMe XumMudeckux snemeHToB .M. MenneneeBay

Tema 1.3.

Crpoenue BemiecTBa
u npupoja
XUMHYECKOM  CBSI3H.
MHoroo6pa3ue
BEILIECTB

Conep:kanue y4eOHOTr0 MaTepuaJia

3.Ctpoenue BeniecTBa. XHUMHYecKasi CBsi3b. Buabl XuMHUuYecKoW CBS3M (KOBAJICHTHAS
HETOJISIpHAs. U TOJISIpHAsi, UOHHAsA, METaJIMYecKas). MexaHnu3Mbl 00pa30BaHUsl KOBAJICHTHOM
XUMUYECKOHN CBsI3M (OOMEHHBIA M JIOHOPHO-AKIIEITOPHBIN). BogopoaHast ¢Bsi3b. BaneHTHOCTD.
DnekTpooTpuliaTeabHOCTh. CTeneHb okucieHus. oHbl: KAaTHOHBI U aHUOHBI

IlpakTH4YecKue 3aHATHSA

IIpakTnueckas padora Ne3. «CTpoeHne BelecTBa M NPUPOa XUMHYECKOM CBA3ZWY.
JlemoHCTpanus Mofenel KPUCTAIUTMUYECKUX PELIEeTOK: HMOHHOM (XJIOpHJ HaTpus), aTOMHOM
(rpaduT 1 anmaz), MOJEKYJISIPHOU (YTIICKUCIBIN ra3, HOJ), METALINYCCKON (HATPUi, MarHWA,
Menb). Pemenne nmpakTuyeckux 3aJaHUil Ha COCTABIIEHUE AJIEKTPOHHO-Tpadudeckux Gopmym
aneMeHToB 1—4 nepuojioB

OK 01

Tema 1.4.
Knaccudukanus,

u HOMEHKJIAaTypa
HCOpI‘aHI/ILICCKI/IX
BEIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

4. Knaccudukanus Heopranmyeckux BemecTB. HoMeHKiaTypa HEOPraHMYeCKHX BEIIECTB
(OKcHIIbI, THIPOKCHIBI, KHCIOTHI, COJIM). BeliecTBa MOJEKYJISIPHOTO U HEMOJEKYJSPHOTO
CTpoeHusi. ATperaTHble COCTOSIHUS BemecTBa. Kpucrammmueckue u amop@HbIe BelmecTBa. 3aK0H
MIOCTOSIHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTAJUIMYECKUX PELIETOK (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAsl, METAJUIMYECKasi). 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIIA KPUCTAIIIMYECKON PEIIETKH

IIpakTHYecKHe 3aHATHSA

IIpakTnueckas padora Ne4. «HomeHKk1aTypa HeOpraHu4eCKUX BelleCTBY.

Pemenne mnpakTHUeCKUX 3aJaHUN TO KJIacCU(UKAIMH, HOMEHKJIAType M XUMHYECKUM
(¢opMysiaM HEOPraHMYECKHX BEIIECTB Pa3jIMUYHBbIX KJIAacCOB (YrapHbIM Tra3, YIJIEKMCIBIM ras,
aMMMaK, rameHasi U3BeCTb, HeTalleHasi U3BeCTh, UThEBAsl COJIAa U APYTHX): HA3BaHUS BEILECTB
o mexayHapoanoi (MIOITAK) wiu TpuBHanbHOW HOMEHKJIATYpPE U COCTaBJIEHHUE (POPMYJIBI
XMMHUYECKHX BEILIECTB, OINpe/eeHne NMPUHAUIEKHOCTH K Kiaccy. Ilouck mHpopmanuu mo
Ha3BaHMSIM, HACHTHUPHUKATOPaM, CTPYKTYPHBIM opMysiaM. AHaJIN3 XUMUYECKON HH(pOpMaluuy,
MOJTyyaeMoil M3 pPa3HbIX MCTOYHUKOB (CPEICTB MaccoBoi MHGopmanuu, cetb VHTepHEeT u

JpYyTHE)

OK 01
OK 02

Tema 1.5.
Tunet XUMHUYECKUX
peakuuii

Conep:kanue y4eOHOro MaTepuaJa

5.Xumunueckas peakuus. Knaccupukanmss XuMHYECKHX peakuMid B HEOPraHUYECKON H
OpPraHMYECKOM XMUMHUM. 3aKOHBI COXPAHEHMS MAacChl BELIECTBA, COXPAHEHMs U IPEBpAILEHUs

OK 01
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OHCPIYU IIPpHU XUMHUYCCKUX PCAKIUAX. OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuuu (ypaBHeHI/ISI
OKHCJIICHHUA-BOCCTAHOBJICHUS, CTCIICHDb OKHCJIICHUA, OKHCIINTCIIb u BOCCTAaHOBHTCIIb,
OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHLIC PCAKIMU B IPHUPOAC, IMPOU3BOACTBCHHBLIX IMPOHCCCAX U
KHU3HCACATCIIBHOCTH OpFaHI/ISMOB)

Tema 1.6.
CKOpOCTh XUMHUYECKHUX
peakuuii. XUMHUYECKOE
paBHOBECHE

Coaep:xanue y4eOHOro MaTepuaJia

6. CkopocThb peakuuu, ee 3aBUCHMOCTb 0T Pa3JIHYHBIX (PAKTOPOB: IPUPObI Pearupyroumx
BELIECTB, KOHIEHTPALMU PEarupyroliux BELIECTB, TEMIEPATypbl U IUIOLAAN PEAKIMOHHOM
noBepxHocTU. TeruoBble 3P PEKThI XUMUUECKUX PEAKLUI: 3K30- U SHAOTEPMHUUECKUE PEAKIIUH.
OOpatuMble peakuuu. XUMHUYECKOoe paBHoBecue. DakTOpbl, BIHUAIOIIAE HA COCTOSHHE
XMMHUYECKOI0 paBHOBECHUS (KOHIIEHTPALMs pPEareHTOB WM NPOAYKTOB PEaKIMM, JaBJCHUE,
temneparypa). [lpunnun Jle [llatense

IlpakTH4YecKue 3aHATHSA

IIpakTnueckas padora NeS. «Biausinue pa3au4HbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM
peaknum».

Pemenne mnpakTHKO-OPUEHTHPOBAHHBIX 3aJaHWii Ha aHanmu3 (PaKTOpOB, BIHUSAIOMIMX HA
U3MEHEHHE CKOPOCTH XMMHUYECKON peaKklMK. 3aBUCHMOCTb CKOPOCTH XUMUYECKOW peakLuu OT
IIPUCYTCTBUS KaTaJM3aTOpa Ha IPHUMEPE Pa3IOKEHUS IEPOKCHIA BOLOPOAA C IIOMOILBIO
JUOKCHJa MapraHua M Karanaspl. PelleHuMe NpakTHMKO-OPUMEHTUPOBAHHBIX 3aJaHUM Ha
npuMeHenne npuHnuna Jle-Illatense g HaXOXAEHUS HANPABICHUS CMEIICHUS PaBHOBECHS
XMMUYECKOH peaklMy U aHaIu3 (JaKTOPOB, BIUSIOUIMX HA CMEIIEHHEe XUMUYECKOTO PABHOBECHSI

OK 01
OK 02
K 1.3
IIK 1.5

Tema 1.7.

PactBOpHI, TeopHUst
BJIEKTPOJIUTHYECKON
JUCCOIMAIMN U MOHHBIN
oOMeH

Conepxanue y4eGHOro MaTepuajia

7. PacTtBopbl. Buabsl pacTBOpOB MO COAEPKAHUIO PACTBOPEHHOTO BEHIECTBA. PacTBOPUMOCTD.
[TonsiTie o mucHepcHBIX cucTeMax. VICTHHHBIE W KOJUIOMIHBIE PacTBOpBL. MaccoBasi 0Jis
BelecTBa B pacTBope. [lonatue o BogopoaHoM mokazarene (pH) pactBopa. DnekTpoauTHieckas
nuccormanus. CUiIbHbIE U clIa0ble SJIEKTPOJIMTHI, HEAJIEKTPOIUTHL. Peakiimu noHHOro oomMeHa

JlabopaTopHbIe 3aHATHS

8. JIaGopaTopHas padora Nel «IIpuroroBijieHHe pacTBOPOB».

[Ipurorosnenne pacTBOpOB 3aJaHHOM MAacCOBOW JOJIEH PACTBOPEHHOI'O BEIIECTBA, IIPOBE/ICHHE
peakiuii HMOHHOTO OOMEHa, OIpe/ieleHue Cpelbl pPAcTBOPOB BEIIECTB C  IOMOIIbIO
YHHUBEPCAJILHOIO WHJAMKATOpa (KWCas, HEWTpaibHas, IIeJI04Has). 3aJaHus Ha COCTaBJIECHUE
VMOHHBIX peakuui. PelieHne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/JlaHUN Ha PacTBOPHI,
HCIOJIb3YEMbIE B OBITOBOM U MMPOU3BOJCTBEHHON JESITEIbHOCTH YeJIOBEKa

OK 01
OK 02
OK 04
OK 07
K 1.3
IIK 1.5

Pa3nea 2. Heoprannueckasi xumust

10

Tema 2.1.

\ Copep:kaHue y4eOHOro MaTepuaJa

OK 01

14



DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

9. Metanabl. [lonoxenue meraioB B llepuoguyeckodl cucreMe XMMHUYECKHX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS AJICKTPOHHBIX 000JI0YeK aToMoB MeTauioB. OOmue ¢Gusnveckue
cBoiicTBa MeTauioB. CriaBbl METAUIOB. DJIEKTPOXUMHYECKUM psJ] HaNpsHKEHUH METauIoB.
XHWMHYECKUE CBOMCTBA BAKHECHUIIINX METAUIOB (HATPHM, KA, KalIbI[Ui, MAarHUMA, aJTIOMHUHHMH,
[IMHK, XpOM, JKeJe30, Meah) M HuX coenuHeHuid. OOmme crocoObl TONyYEHUsT METALIOB.
[IpuMeHeHre MeTaIOB B OBITY M TEXHUKE

10. Hemertanusbl. [Tonoxenue HemeramwioB B [lepuonnyeckoil cucreMe XMMHUECKHUX DJIEMEHTOB
JI.1. MenneneeBa U OCOOCHHOCTH CTpPOCHHS aToMoOB. Du3nyeckne CBOWCTBA HEMETAJLIOB.
AmoTponusi HeMeTa/uioB (Ha mpuMepe KUcaopoa, cepsl, pochopa u yriepoaa). XuMUIECKHE
CBOIMCTBA U MPUMEHEHUE BAKHEHIITUX HEMETAILIIOB (TaJIOT€HOB, Cephl, a30Ta, (hochopa, yriepoaa
U KPEMHHUSA) M HUX COCAUHEHUW (OKCHIOB, KHUCIOPOACOJEPKAIUX KHUCIOT, BOJOPOIHBIX
coenuHeHMi ). [I[puMeHeHHe BAXKHEHIIINX HEMETAUIOB U X COCTMHCHUM

11. XumMuyeckue CBOHCTBA OCHOBHBIX KJIaCCOB HECOPraHnveCKUuX BeEIIECTB (OKCI/II[OB,
TUAPOKCHUIOB, KHCIIOT, cojieil u ,Z[p) I'eneTnueckass CBS3b HCOPIraHNMYCCKUX BCIICCTB,
IMpUHAJIC)KAIIUX K Pa3IMYHBIM KilacCaM. 3aKOHOM€pHOCTI/I B HU3MCHCHUHM CBOMCTB IMPOCTBIX
BCHICCTB, BOAOPOAHBIX COGﬂHHCHHﬁ, BBICIINX OKCHUAOB U THAPOKCHU OB

HpaRanecmle 3AHATHUSA

12. IlpakTuueckasi padora Ne6. «DU3MKO-XHMHYECKHE CBOWCTBA HEOPraHUYeCKHUX
BelecTBY.

CocraBiieHne ypaBHEHHUH XMMHMUYECKHX PpEaKIMM € ydYacTHEM TPOCTBIX M  CIOXKHBIX
HEOPraHMYECKUX BEIECTB: METAJUIOB M HEMETa/NIOB; OKCHJIOB METauIOB, HEMETaNIOB H
aM(OTEPHBIX AJIEMEHTOB; HEOPIaHUYECKUX KUCIIOT, OCHOBaHUI M aM(pOTEPHBIX I'MJIPOKCUIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOINX UX CBOWCTBA.

Pacuérsl Macchl BemecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MAcCe WM
00BEMY OFHOIO M3 YYaCTBYIOIIMX B pEaKLMU BEILIECTB, pacd€Thl Macchl (00bEMa, KOIMUYECTBA
BEIIECTBA) MPOJYKTOB PEAKLUH, €CIM OJHO M3 BELIECTB MMEET NMpUMecH. PerieHue npakTHKo-
OpUEHTHPOBAHHBIX 3aJaHUIl Ha CBOWCTBA, COCTaB, MOJIy4eHHE U O€30IacHOE HCIOJb30BaHUE
BOKHEHUIIMX HEOPraHUYECKHUX BEIIECTB B OBITY U MPO(ECCHOHATBHOM NesITeIbHOCTH YeJIOBEeKa

OK 02
OK 04
K 1.3
IIK 1.5

Tema 2.2.

Conep:kanue y4eOHOIr0o MaTepuaJia

JlabGopaTopHble 3aHATUSA

OK 01
OK 02
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WNnentudukanus
HEOPraHHYECKUX
BEIIECTB

13. JIaGopaTopHasi paGora Ne2 «MaeHTn(pukanmus HeopraHn4yecKnx BemecTB».

Pemienue sxcnepuMeHTaNbHbBIX 33124 [0 XMMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJUIOB, 110
pacrno3HaBaHUI0 W TIOJYYEHUIO COEAMHEHHH METAJUIOB M HEMETaUIOB (B3aUMOJEHCTBUE
TMJIPOKCUA AJIFOMUHMS C PACTBOPAaMH KHUCJIOT U 1ienoueil,). Mnenrudukanus HeopraHndeckux
BEIIECTB C HCIOJb30BAHUEM HX (PU3UKO-XUMHUECKHX CBOICTB, XapaKTEPHBIX KauyeCTBEHHBIX
peakuuidi. KauecTBeHHble peakuuu Ha cyib(paT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KaTHOHbI
METAJIJIOB U KATHOH aMMOHUS

OK 04

KonTpoabnas pabdora

1 14. CBoiicTBa HeOpraHu4eckux BemiecTn (1o pazaenam 1 - 2) 2
Paznen 3. TeopeTuueckue 0CHOBBI OPraHUYeCKOH XUMUM 4
Tema 3.1. Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 01
Knaccugukanus, 15. IIpenmer opraHu4eckoil XMUMHM: €€ BO3SHUKHOBEHHE, Pa3BUTUE U 3HAUYEHUE B IMOJIYyUYEHUHU
CTpOCHHE W|HOBBIX BEUIECTB M MaTepuanoB. Teopus CTPOeHHMs OpPraHM4YecKMX coeaumHeHud A.M.
HOMEHKJIATypa BytaepoBa, e€¢ ocHOBHbIe monoxeHUs. CTpyKTypHBIE (OPMYJIBI OPraHUYECKHX BEIIECTB.
OpPraHUYCCKUX BEUIECTB |['omoiorus, nzomepusi. XuMUYEeCKas CBSI3b B OPraHUYECKUX COCAUHEHUSAX: KpaTHbBIE CBS3U, G- U )
T-CBSI3U.
IIpencraBnenue o kiaccu(uKaluy OpraHMYECKMX BemlecTB. HoMeHkaTypa OpraHM4ecKux
COEIUHEHUI (cucTeMaTHdecKas) M TpPUBMAJIbHBIE Ha3BaHUS BAaXXHEHIIMX IpelcTaBUTENEH
KJIACCOB OPraHMYECKHX BEUIECTB
IIpakTHyeckue 3aHATHSA
16. IlpakTnyeckas padora Ne7. «HomeHK1aTypa OpraHn4ecKnx BemecTB».
O3HakoMyieHHE ¢ oOpa3laMM OpraHM4ecKMX BEIIECTB W MaTepuajlaMM Ha HUX OCHOBE,
MOJICIMPOBAaHUE  MOJIEKYJl ~ OpraHMYeCKMX  BEIIeCTB,  HaOJNIOJEHHME U ONHCaHHe
JIEMOHCTPALIMOHHBIX ONBITOB IO MPEBPALIEHUI0 OPraHMYEeCKUX BEIIECTB IMpPU HArpeBaHUU )
(nnaBneHue, oOyrimBanue U ropeHue). CocTaBiaeHHE MONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(GbopMysl OpraHMYECKMX BEIIECTB OTAEIBHBIX KJIAcCOB, HCIOJB3YysS UX Ha3BaHUS IO
CHUCTEMaTU4YecKOH M TPUBUAIBHOM HOMEHKJIAType (3TWJIEH, aleTWIeH, INULEepuH, (eHod,
dbopManbaeru, yKCycHas KHUCJIOTa, MIMIMH). PacueTsl mpocTeifimeit popMyiibl opraHu4ecKon
MOJIEKYJIbI, UICXOJIl U3 DJIEMEHTHOTO cocTana (B %)
Paznen 4. YriieBoaopoabl 10
Tema 4.1. Coaepsxanue y4eOHOro MaTepuasa 8 OK 01
VYraeBogopoasl u uX|17. [peaeibHble yriieBoA0POAbI (IKaHbI): COCTAB U CTPOEHHE, TOMOJIOTHYECKHH psil. MeTaH u OK 02
NPUPOAHBIC MCTOYHHKH |5TaH: COCTaB, CTPOEHUE, PU3NUECKHE M XMMHUYECKHE CBOWCTBA (PEAKIMK 3aMEILEHNs U TOpeHus),| 2 OK 04
K 1.3

IOJIYUCHHUC U IIPUMCHCHUC.
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18. HenpeaenbHbIe YrjieBOAOPO/AbI (AIKEHBI, AIKAIUCHbI, JIKUHBI).

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psifl. DTUJICH W MPOMMIIEH: COCTaB, CTPOEHHE,
(bu3nUecKre U XUMHYECKUE CBOMCTBA (PEAKINH TUAPUPOBAHMS, TAIIOTCHUPOBAHUS, THIPATAIIHH,
OKHCJICHHUS U TIOJIMMEPHU3alli1) TIOJTy4YeHHe U IPUMEHEHUE.

19. Aaxaaumensl: Oyrtaamen-1,3 m MetmwnOyramueH-1,3, XUMHUYECKOE CTPOEHHUE, CBOHCTBA
(peakuus nmonMMepHu3alum), MpUMeHeHHue (AJ11 CHHTE3a IPUPOTHOTO U CHHTETHYECKOT0 KaydyKa
U PE3UHBI).

AJIKHHBI: COCTaB U OCOOCHHOCTH CTpPOCHHS, TOMOJOTHYECKHH psan. AIETHIEH: COCTaB,
XUMHYECKOE CTpOoeHHe, (U3MYeCKHe M XUMHYECKHE CBOWCTBA (peaklud TUIPUPOBAHHUS,
TaIOTEHUPOBAHUSA, TUOApATalldd TOPEHUs), T[OIy4eHHEe W  TMpPUMEHEHUE (MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJII CBAPKH M PE3KH METAJLIOB)

20. ApomaTnyeckue yrieBoaopoabl (apeHsl). beH3o: u Tomyos: cocTaB, CTpOeHUE, PU3NUECKUe
Y XMMUYECKHE CBOMCTBA (peakLiy rajJoreHUpOBaHMs U HUTPOBAHU ), IOJyUYEHUE U IPUMEHEHHE.
TokcuyHOCTh apeHOB (BIUsSHME OEH30J1a HA OpraHu3M uernoBeka). ['eHeTnueckas CBSA3b MEXIY
YIJIEBOIOPOAAMHU, IPUHAIEKATUMU K Pa3InYHbIM KJIacCcaM.

IIpupoaHble HCTOYHUKH YTiIeBOA0POoAOB. [Iprupoanslii ra3 u nonyTtHble HedTsHbIE ra3sl. HegThb
n e€ mpoucxoxiaeHue. CriocoObl nepepadOTKH HE(PTHU: MEpPEroHKa, KPEeKUHI (TepMHUYECKH,
KaTaluTU4eckui), nuponus. IIpoaykrel nepepaboTku HedTH, HX NPUMEHEHHE B
MIPOMBIIITIEHHOCTH

u B ObITy. KaMeHHBIH yrosib U MpOAYKTHI €ro nepepadoTKu

IIK 1.5

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBaA
YIJIEBOJOPOIOB

Conepxanue y4eGHOro MaTepuajia

JlabopaTopHble 3aHATHS

21. Jlaboparopuasi padora Ne3 «CBoiicTBa yriieBo10POI0B».

TpuBuanpHas U MeXAyHapOAHAss HOMEHKIIATypa, XMMUYECKHUE CBOMCTBA, CIIOCOOBI MOMyUeHUs
yraeBogopoaoB. IlomydeHne sTHiIeHA W W3yYeHHE €ro CBOMCTB. MoJenupoBaHUE MOJIEKYN U
XUMHYECKHUX MPEBpaIICHU YTIIEBOAOPOJIOB (Ha MpUMepe dTaHa, STHIICHA, alleTUiIeHa U JIp.) |
TaJIOT€HOTPON3BOIHBIX

OK 02
OK 04

Pasnea 5. Kuciaopoaocoaep:kamue opraHudecKue coeIMHeHUus

14

Tema 5.1.
Crouptel. Genon

Conep:kaHue y4eOHOTr0 MaTepHuaJia

22. IlpenejbHble OHOATOMHBbIE CHHMPTHI (METAaHOJI U ATAHON): CTPOCHHE, (PU3UUECKHE U
XMMHMYECKHE CBOMCTBA (pEaklUU C aKTUBHBIMHM METaJllaMH, FaJoreHOBOAOPOJaMH, TOPEHUE),
npuMeHeHue. BoiopoaHbie CBA3M MEXy MoJIeKyJamMHu cnupToB. Pusnonoruyeckoe JeicTBue
METaHOJIa ¥ 3TaHOJIa Ha OPraHU3M 4eJIOBEKa.

OK 01
OK 07
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MHoroaToMHble CIUPTHI (STHUJICHTIMKOIb U TIUIEPHH): CTPOCHUE, (PU3NYECKHE U XUMUYECKUE
CBOWCTBA (B3aMMOJEHCTBHE CO IICJIOYHBIMH MeTallaMHM, KauyeCTBEHHas peakuus Ha
MHOroaToMHble crnupThl). dusnonoruvyeckoe AeiicTBUE Ha OpraHu3M uenoBeka. [Ipumenenue
[JIALEPUHA U DTUJICHTIIUKOJIS.

®enon. CtpoeHre MOJIEKYNbl, (U3NUYECKHE U XUMHUECKHE cBoiicTBa (peHonma. TokcHUHOCTH
¢deHoa, ero puznonornyeckoe IeiicTeue Ha OpraHu3m yenoseka. Ilpumenenue gpenona

Tema 5.2.

ANLOerune!.
KapOoHOBBIE KHCITOTEHI.
CrnosxHble 3upsl

Coaep:xanue y4eOHOro MaTepuaJia

23. Aubaeruabl U KeToHbI (popMalibJIerul, aleTanbIeru, aleToH): CTpoeHue, (u3niecKue u
XMMHUYECKHE CBOICTBa (pEakIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KaueCTBEHHBIE DPEAKIIUM),
MOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpEeiIbHbIE KApOOHOBBIE KHMCJIOTHI (MypaBbHHAasi M YKCYCHas KHCIIOTBI):
cTpoeHHe, (U3MUECKHEe M XUMHUYECKHe CBoicTBa (0OlIMe CBONCTBA KHUCIOT, peaKuus
stepuukanyuu), moiayyeHue U mpuMmeHeHue. CrTeapuHOBas U OJEMHOBAas KHCIOTHI Kak
MIPEJICTAaBUTENH BBICIIUX KAPOOHOBBIX KUCIIOT. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOIIEE ACHCTBUE.

24. Cinoxnble 3QUpPbI KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPONHM3 CIOKHBIX 3(PHUPOB.
Kupsl. I'napoaus xxupos. [Ilpumenenue ;xupoB. bruonornyeckas poJib ) KUpPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yriesoanl

Coaep:xanue yueOHOro MaTepuaJia

25. YraeBoabl: cOCTaB, KiIacCUPUKAILKS YTIIIEBOAOB (MOHO-, U~ U TToMcaxapuisl). [mroko3a —
MPOCTEHIIMIA MOHOCaXapHJ: OCOOCHHOCTH CTPOCHMS MOJIEKYIbI, (PU3UUYECKUE U XHUMHUYECKHE
CBOMCTBa TIIOKO3bI (B3aumojeicTBue ¢ ruapokcugoM menu (II), oxucineHnme amMMHuayHbBIM
pacTtBopoM okcujia cepedpa (1), BocctaHoBIeHHE, OpOXKEHUE TIIFOKO3bI), HAX0XK/IEHUE B IIPUPOJIE,
MPUMEHEHHE TIIOKO3bI, OMOJIOTHYECKas POJb B JKU3HENCSITEIHLHOCTH OpTraHW3Ma 4YellOBeKa.
dotocunTe3. PpyKTO3a KaK U30MEP TIFOKO3BI.

26. Caxapo3a — IpeCTaBUTENb AMCAXapUAOB, THIPOJIN3 Caxapo3bl, HAX0XKAECHUE B PUPOJE U
IPUMEHEHHE.

IMoaucaxapuapl: Kpaxmail U IEJUTI0JI03a KaK MPHUPOJIHBIe MoimuMepbl. CTpoeHue Kpaxmana U
LEJITI0NI03bI, PU3NUECKUE U XUMUYECKHE CBOMCTBA KpaxMaiia (THAPOIIN3, KaueCTBEHHAs peaKIys
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
Du3nKo-XUMHYECKHE
CBOMCTBA
KHCJIOPOJ0COIEPIKALIUX
OpraHU4YeCKUX

Coaep:xanue yueOHOro MaTepuaJia

IIpakTnyeckue 3aHATHS

27. IlpakTnyeckasi padora Ne8. «HomeHK/IaTypa KHCJI0POAOCOAEP/KAIMX OPraHNYECKHX
COeIMHEeHUI».

OK 01
OK 02
OK 04
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COEIMHEHUN

TpuBuanpHas ¥ MEXIyHapoIHAs HOMEHKJIATypa, XUMHUYECKUE CBOWCTBA, CIIOCOOBI TOIYYECHUS
CIHUPTOB U (PEHOJIOB, KAPOOHOBBIX KHCIOT U 3UPOB, AIbAETUA0B U KETOHOB. COCTaBIIEHUE CXEM
peakuuii (B TOM 4YHUCJIE IO IPENJIOXKEHHBIM LENOYKaM IPEBpAIECHUI), XapaKTepU3YIOLIUX
XMMHMYECKHE CBOMCTBA KUCIOPOAOCOAEPKAUX OPraHMYECKUX COCIUHEHUN

28. IIpaktnueckas pabora Ne9. «Xumuyeckne u  ¢u3MUYecKHe CBOICTBa
KHCJIOPOJ0COIePKAIMX OPraHUu4eCKUX COeIHHEHUs».

[IpoBenenue, HAONIOJACHWE W OMHCAHWE JACMOHCTPALMOHHBIX OIBITOB: TOPCHHE CIHUPTOB,
KAaueCTBEHHbIE pEaKlMd OJHOATOMHBIX CHHUPTOB (OKHcIeHue 3TaHoia okcuaom memu (II)),
MHOT'0aTOMHBIX CIIUPTOB (B3auMOJEHCTBUE TinliepuHa ¢ rujpokcugom menu (1)), anpaerunnos
(oKuceHMe aMMHaYHBIM pacTBopoM okcuaa cepedpa(l) wm  ruapokcumaom wmemau  (ID),
B3aMMOJICHCTBUE KpaxmaJa ¢ HOJ0M), U3yUYeHHE CBOMCTB PACTBOPA YKCYCHON KHCIIOTHI

Pa3znen 6. A3oTconepxanue opraHnyecKue coeIuHeHust 4
Tema 6.1. Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 01
AMUHBIL. 29. AMMHBI: METUJIAMUH — IPOCTEUILINNA PEICTABUTENIb AMUHOB: COCTaB, XUMUUYECKOE CTPOCHHUE, OK 02
AMMHOKUCIIOTHI. (du3HUYeCcCKre U XUMUYICCKUE CBOMCTBA, HAXOXKCHHUE B IPUPOJIC. OK 04
benku AMMHOKHCJIOTBI KaKk aM(oTepHble opraHuueckue coequHeHus. DU3nveckrue U XUMHYECKHE

CBOMCTBa AMMHOKMUCIOT (Ha IpuMepe INuiuHa). buojormueckoe 3Hau€HUE AMUHOKHCIIOT. 2

IlenTuael.

Beakn xak npuponanbeie moauMepsl. [lepBuyHas, BToOpUYHas U TPETUYHAsE CTPYKTypa OENKOB.

XUMHUYEeCKHE CBOMCTBA OEIKOB: THAPOIU3, AEHATYpallvs, KaYeCTBEHHbIE peakluy Ha OeIKu

IIpakTHYecKHe 3aHATHS

30. IIpakTnyeckas padora Nel0. «CpoiicTBa a30TOCOAEPKAIMX OPraHUYECKHX

COeIMHEeHUI». )

Ouznyeckue W XUMHUYECKHE CBOMCTBA aMUHOB (peakIMu C KUCIOTaMU U TOPEHHUS) H

aMUHOKHCIIOT (Ha mpuMepe rinunuHa). Habmonenne u onucaHue J€MOHCTPAIMOHHBIX OIBITOB:

JieHaTypaius OENKOB MPU HArPEBaHHH, IBETHBIE PEaKIIUU OETKOB
Pasnen 7. BeICOKOMOJIEKY /IS PHBIE COCAUHEHHUS 2
Tema 7.1. Conep:kaHue y4eOHOIr0 MaTepuaJia 2 OK 01
[InacTmaccel. IIpakTHyeckune 3aHATHSA 2 OK 02
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Kayuyku. BonokHa

31. IIpakrnueckas  paGora  Nell.
BBICOKOMOJIEKY/ISIPHBIX COEIMHEHMID»
OCHOBHbIE TIOHATUS XHUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHMH: MOHOMEp, IIOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEeHb IOJUMEpPHU3ALMH, CPEIHssI MOJIeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — [TOJIMMEPU3ALUs U ITOJIMKOHCHCALIMSL.
O3HakomiieHHe ¢ 0oOpa3laMy MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB:
IJIaCTMACCHI (ITOJIMATUIIEH, MOJIUIIPOIUIIEH, TOJIMBUHUIIXJIOPU], MTOJIUCTUPOI); HATYpaJIbHBII U
CHUHTETHYECKHE Kayuyyku (OyTaJMEHOBBIM, XJIOPONPEHOBBIH W HW3OMNPEHOBBINH); BOJIOKHA
(HaTypanpHbIE (XJIOIOK, LIEPCTh, IIENK), MCKYCCTBEHHBIE (AQlIETaTHOE BOJIOKHO, BHUCKO03a),
CHUHTETHUYECKHUE (KallPOH U JIABCaH)

«CI/IHTe3, aHaJIn3 H K.]IaCCI/I(l)I/IKaIII/IH

OK 04
IIK 1.3
IIK 1.5

KonTposbnasi pa6ora
2

32. CTpyKTypa U cBOiicTBa OpraHn4yecKHuX BewecTs (1o pasaenam 3-7)

IIpodeccuoHaTbLHO OPHEHTHPOBAHHOE COlePKaHMe (ColAepKaHHe MPUKJIATHOTO MOTYJIS)

Paznen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA

=]

Tema 8.1.

XUMHYECKHE
TEXHOJIOTHH

B MOBCEIHEBHOM
u  1mpodeccHoHATbHON
JIeSITEILHOCTH YeJIOBEKa

Coaep:xaHue y4eOHOro MaTepuaJia

33. IIpaBuiia 3KOJOTHYECKH 1eJIeCOOOPAa3HOIr0 INOBeAeHHUS] B ObITY W TPYAOBOH
AesiTeJIbHOCTH B LIETSX COXPAHEHHUS CBOETO 3JI0POBbS U OKPYXKAIOLIEH MPUPOTHON Cpebl,
OMAacHOCTh BO3JIEWCTBHS Ha >KMBBIE OPraHU3Mbl OPraHUYECKUX BEILIECTB OTAEIbHBIX KJIACCOB
(yrneBomopojibl, CIUPTHI, (PEHOJBI, XJIOPOPraHUYECKHUE MPOU3BOJIHBIC, ATBACTUIBI H JIp.),
MOKa3aTeNb NPeeabHO TOMYCTUMOW KOHIIEHTPALMU U €r0 UCIIOIb30BaHUE.

34. Pojib XUMHMH B 00€CTICUCHUH IKOJIOTHYECKOM, SJHEPTETHUECKOMN U MUIIEBON O€30MacHOCTH,
pa3BUTUM MEAMIIMHBI, CO3JaHHUH HOBBIX MaTepuayioB (B 3aBUCHMOCTH OT BHJA
po¢eCCUOHAIBHON JIEATETLHOCTH ), HOBBIX HCTOYHUKOB SHEPTUH (AIbTEPHATUBHBIC HCTOYHUKH
sHepruu). IloHsTHE O HAYYHBIX METOJAaX TIO3HAHUSA BEIIECTB U XUMHUYECKUX DPEaKIIHi.
[Ipencrasnenuss 06 OOIMIMX HAYYHBIX MPUHIUINAX MPOMBIIUICHHOTO MOJYYEHUS BaKHEHIINX
BelIeCTB (Ha MpUMepax MPOU3BOJICTBA AMMHAKa, CEPHOU KUCIOTHI, METAHOIIA).

XuMHsi W 3]I0pOBhE UETOBEKA: TpaBmia O€30MacHOT0 MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpemnapaToB, OBITOBOM XMMHH B MOBCEAHEBHON KH3HU

IIpakTnyeckue 3aHATHSA

35. IlpakTnueckass padora Nel2. «I[IpumeHeHHe XMMHYECKHMX BeleCTB M TEXHOJIOTMi €
yueToM Oyayuueii npogecCHOHAIbHOMN 1eITeIbHOCTHY.

Pemenue kelic-3ajady mo TeMaM: MHILEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBLHOIO IHUTAHMUS,
Ba)KHEUIIIHE CTPOUTCIIBHBIC KW  KOHCTPYKHOMOHHBLIC MAaTCpPHAJIBI, CEeTbCKOXO3IMCTBEHHOE

OK 01
OK 02
OK 04
OK 07
K 1.3
K 1.5
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MIPOM3BOJICTBO, KPACKH, CTEKJIO, KepaMHKa, MAaTepHallbl JJIs 3JIEKTPOHUKH, HAaHOMATEPHAIIbI,
TEKCTHJIbHBIC BOJIOKHA, WUCTOYHHKH JHEPTrUHM, OPraHUYECKUE W MHUHEpalbHbBIC YI00peHUs,
JICKAPCTBCHHBIC 1 KOCMETHUYCCKUC ITPCIIaparhkl, GBITOBaSI XUMHA, MaTCpraJIbl U3 UCKYCCTBCHHBIX
Y CHHTETHYECKUX BOJIOKOH.

36. 3ammra: IlpencraBneHue pe3yiabTaTOB peIICHUs Kelic-3a1ad B (popmMe MHHH-TOKIAna
(toryckaeTcst UCIOJIb30BaHUe rpad)MueCKUX M MIPE3CHTAIIMOHHBIX MAaTEPHAIIOB)

IIpoMe:kyTOUHasi aTTecTALMS N0 JUcuuIIMHe (1uddepeHunpoBaHHbBIN 3a9eT)

Bcero

72
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3. YCJIOBUSA PEAJIM3ALINUN IMPOI'PAMMBbI
OBIIEOEPA3OBATEJBHOM JUCIHUATIINHBI
3.1. MaTrepuaJibHO-TEXHUYECKOE o0ecneuyeHne

Jlis peanu3anuy mporpaMMbl TUCITUTUIMHBI TOJDKHBI OBITH TIPEyCMOTPEHBI
CIIEYIOIINE CTIeUaIbHbIC MOMEIIECHUs: YIeOHbIN KaOMHET XUMHUU H/UIIN Y4eOHOM
XUMUYECKOH JTab0paTOpHH.

OddexkTuBHOCTH TpenojaBaHus  00I1e00pa30BaTEIbHON  TUCIUILIAHBI
«XuMHSD) 3aBUCUT OT HAJIMYHSI COOTBETCTBYIONIETO MaTEePHUATBHO-TEXHUYECKOTO
OCHAIICHHSI. DTO OOBSICHICTCS OCOOCHHOCTSIMU JAUCIUILINHBI, B TIEPBYIO OUYEPEIb,
e€ DOKCHEPUMEHTAIBHBIM XapaKTepoM, IIUPOKUM CIIEKTPOM NPUMEHEHUS U
NPAaKTHUYECKONW  3HAYMMOCThIO. PekoMeHayemMoe  MaTepualbHO-TEXHUYECKOE
oOecrieueHne KaOuWHETa XUMHM U XUMHUYECKOM JTabopaTOpuM  BKIIOYAET:
CHEIMATU3UPOBAHHYIO MEOEIb M CUCTEMBI XpaHEHUS], TEXHUUECKHUE U SJICKTPOHHBIC
cpeacTBa  OOyYeHHUs, JEMOHCTPAIlMOHHBIE  Yy4EOHO-HATJIAJHbIE  MOCOOuS,
JEMOHCTpallMOHHOE 000pyA0BaHUE M MPHUOOPHI, J1aOOPATOPHO-TEXHOJIOTUYECKOE
o0opynoBaHue, Ja0OPAaTOPHYI0 XUMHUYECKYIO TMOCYyay, Mojeilu (0ObEeMHbIE U
IJIOCKUE), HaTypalibHble OOBEKTHl (KOJUICKIIMU, XHMHYECKHE PEaKTHUBBI),

o0opynoBaHue 1a00PaHTCKOM.

Crnennanu3npoBaHHasi MebeJIlb M CUCTEMbI XPaHEHHU
1 | Cron nabopaTOpHBII T1EMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U T€PMOCTONKUM
MMOKPBITHEM, PAKOBUHOM, IMOJIBOJIKOM M OTBEJICHUEM BOJbl, CAHTEXHUKOM,
ANEKTPUYECKUMHU PO3E€TKaMHU, aBTOMAaTaMU aBapUMHOTO OTKIIIOUEHUS TOKA)
2 | Cron naGopaTOpHBIN JEMOHCTPAIIMOHHBIN C HAJICTPOMKOM (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOWKHUM IOKPBITHEM)
3 | Cron yueHn4eckuil 1abopaTOpHbBIN, PEryIUpPyEMbIii IO BHICOTE (C 3alIUTHBIM,
XMMOCTOMKUM U TEPMOCTOMKHM MOKPBITHEM, PAKOBUHOM, OOPTUKOM 110 HApyKHOMY
Kpato, I0JIBOAKON U OTBEJIEHUEM BO/JIbl, U CAHTEXHUKOM )/CTON YyUEHUUECKUH,
peryaupyemslii 1o BeICOTE (TPUOOPETAETCs TOJBKO NMPH HATMYUH CIIEIHATLHOTO
J12a00paTOPHOTO OCTPOBHOTO CTOJIA) (10 KOAUYeCm8y 00yYarouuxcs)
4 | Ctyn y4eHUUeCcKUi (no konuuecmay 06yyanouuxcs)
Oruerymurens
6 | Hocka kiaccHas/PenbcoBas cuctema ¢ KJIaCCHOW M MHTEPAaKTUBHOM T0CKOM
(mporpammHOe obecriedeHne, MPOeKTop, KPEIUIeHU! B KOMIUIEKTE)/MHTEPAKTUBHOM
MaHeJbIo (MpOorpaMMHOE 00ecIieuYeHNnEe B KOMILJIEKTE)
Cron ¢ simMKaMHu JJIsl XpaHEHUs/TYMOOH (pabouee mecmo npenodasameis)
Kpecno oducHoe (pabouee mecmo npenooasameris)
Jlocka npoOkoBasi/Jlocka MarHUTHO-MapKepHast
0 | Cucrema (yCTpONCTBO) JJIsl 3aTEMHEHUsSI OKOH

N
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11

[IIkad BBITSKHOW TaHOPAaMHBIN

12

[xad 11t XxpaHeHUsT y9eOHBIX TOCOOMIA

13

Arnreuka yHUBepcaabHas JUIsl OKa3aHUsl IEPBOM MEIUIIMHCKOU ITOMOILH

TexHuuyeckne cpeacTBa

MHOropyHKIIMOHATBHOE YCTPOHCTBO/IPUHTEP

DN | —

HMHTepakTHBHBIN MPOrpaMMHO-aNTIapaTHRI KOMIUIEKC MOOMITbHBIN MIJIM CTAllMOHAPHBIN
(mporpammHOe obecriedeHune, MpoeKTop, KperieHne B KoMIuiekTe )/PenscoBas cucrema ¢
KJIACCHOW M MHTEPAKTUBHOM JI0CKOI1 (ITporpaMMHOE oOecrieueHue, MpoeKTop, KperieHne
B KOMIUICKTE )/ HHTEPAKTUBHOM MaHENbI0 (IPOrpaMMHOE 00eCTIeYeHNEe B KOMIUICKTE)

[lepconanbHbIil KOMIBIOTEp C Nepudepreli/HoyTOYK (JUIEH3MOHHOE TPOrPaMMHOE
obecrnieueHne, 00pa3oBaTeIbHBI KOHTEHT M CHCTEMa 3aIUTHI OT BPEJOHOCHOM
nHpopMaInuu, MporpaMMHoe odecrieueHue i HudpoBoii 1aboparopuu, ¢
BO3MO)KHOCTBIO OHJIAHH-0IIPOCa)

DJIeKTPOHHBbIE CPeICTBA 00y4YeHMsI

DneKkTpoHHBIE cpeacTBa 00yueHus/MIHTepakTHBHBIC MOcoOMs/OHIalH-KYPCHI (10
paszdenam pabouel npocpammol)

JleMoHCTpalMOHHbIE Y4eOHO-HATJISIAHbIE TOCO0US

CrnoBapu, cipaBOYHUKH, SHIMKIIONEIHS (N0 XUMUYECKUM HAYKAM)

Kommiext IMOPTPCTOB BCIUMKUX XUMHUKOB

TTocoOus HATJISIHOM AKCIIO3ULIMHA

AW |—

[Iepuonnueckas cuctema xXumMudeckux 3jeMeHToB /.. Menneneesa

Cnennajn3upoBaHHasi MeOesib U CHCTeMbl XpPaHEHMs I XMMUYECKOii JiadopaTopun

1 | JJaGoparopHblii OCTPOBHOM CTOJI (ABYXCTOPOHHHM, C 3AIIUTHBIM, XUMOCTOHKHUM H
TEPMOCTOMKUM MOKPBITHEM, HAJICTOJIEM, C ITOACBETKON U ANEKTPUUECKUMU PO3ETKAMH,
I0/IBOJIKOM U OTBEEHUEM BOJIbl, U CAHTEXHUKOM)

2 | Cryn nabopaTtopHbli, peryiupyeMblil 0 BHICOTE

3 | Croxn 1abopaTopHBIi 1EMOHCTPAITMOHHBIH (C 3aIIUTHBIM, XUMOCTOHKHAM U TEPMOCTOHKHM
MMOKPBITUEM, PAKOBUHOM, ITOABOIKON U OTBEICHUEM BOJIbl, CAHTEXHUKOM,
NEKTPUYECKUMU PO3E€TKaMHU, aBTOMaTaMU aBapUMHOI0 OTKJIIOUEHUS TOKA)

4 | Cron nabopaTopHbIi JEMOHCTPAIMOHHBIN C HAJCTPOIKOM (C 3alIUTHBIM, XUMOCTONKUM U
TEPMOCTOMKUM HOKPBITHEM)

5 | Crou ¢ simmKamu JUIsl XpaHEHUsl/ TYyMOOH

6 | Kpecno opuchHoe

7 | Orerymurens

JdeMoHcTpanMOHHOE 000pPY/I0BaHKME U MPUOOPHI I KA0MHeTA U JiadopaTopun

1 | Becnl anektponHblie ¢ USB-nepexoaHUKOM

2 | CTronukK noAbeMHBIN

3 | lleatpudyra geMmoHCTpalluOHHAS

4 | llltatuB 1€MOHCTPALIMOHHBIN

5 | Annapar as IpoBeACHHsI XUMUYECKUX PEAKINM

6 | Annapar Kunmna

7 | OBnuomerp

8 | 'openka yHuBepcaibHas

9 | Ilpubop ass WILTIOCTPALMU 3aBUCMOCTH CKOPOCTH XUMHUYECKUX PEAKIMi OT YCIOBUIM
OKPYKaIoIIeH cpeibl

10 | HaGop st aeKTposin3a 1eMOHCTPAITMOHHBIN

11 | ITpubop AJisi ONBITOB IO XUMHH C DJIEKTPUUECKUM TOKOM (J1a00paTopHBIif)

12 | [Tpubop [uist OKUCICHMSI CIMPTA HaJl MEJIHBIM KaTaJlu3aToOpoM

13 | ITpubop 11t HOTYUYEHHUs TATONI0AIKaHOB IEMOHCTPAIIMOHHBII

14 | [Tpubop /uist MOoJIy4YeHHs pAaCTBOPHMBIX BEILIECTB B TBEPJIOM BHJIE

15 | YcranoBka i GUIbTPOBAHUS 1101 BAKYYMOM
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16 | I[Tpubop [utst onpeieieHns COCTaBa BO3IyXa

17 | 'a30aHamu3aTop KMCI0POaa U TOKCHYHBIX Ta30B ¢ MM(POBOIN MHAMKAIIMEH TTOKa3aTeIeH

18 | ITpubop Juisi HIUTFOCTPAIMH 3aKOHA COXPAHCHHSI MACChI BEIIECTB

19 | YcraHoBKa JiJ1s1 MEPErOHKHU BEILIECTB

20 | bapomerp-anepout

21 | HaGop mis u3ydeHus BOJOPOIHOM SHEPTETHKH

22 | pH-MeTps1 (Dononnumenvroe sapuamusnoe 0bopydosarue)
JIabopaTOpHO-TEeXHOJI0rH4ecKoe 000py/10BaHue VI Ka0MHeTa U JJadopaTopun

1 | [TpuGop [uist moy4eHHs TaJIONI0JIKAHOB U CIOXKHBIX 3(pUPOB J1abOpaTOpHbII

2 | KonbonarpeBarelb

3 | DieKTpoImIMTKa

4 | banst koMOMHUpPOBaHHAas JlabopaTopHas

S | Becsl i1 ChIIlyYuX MAaTepUaIOB

6 | IlpuGop y1st mOJTydYeHHs Ta30B

7 | CouproBka gabopaTtopHas

8 | MarnuTHas mMemanka

9 | Muxkpockor 1iudpoBoi ¢ pyKOBOJCTBOM ITOJIH30BATENISI M IOCOOUEM JIJISl YUAIIIUXCS

10 | HabGop 111 YMCTKH ONTHKHU

11 | HaGop mocy /bl AJisi pEaKTHBOB

12 | HaGop mocyibl ¥ MPUHAIISKHOCTEH JIsl pa0OTHI C MAJIBIMHU KOJIMYSCTBAMHY BEIIESCTB

13 | Habop npuHaANIeKHOCTEH 1151 MOHTaKa MPOCTEHIINX MPUOOPOB MO XUMUU

14 | HaGop mocyibl ¥ IPUHAIISKHOCTEH U3 MpornmieHa (MUKPOJIa0opaToOpHs)

JlabopaTopHasi XuMHUYecKas MoCy/aa JJisi KAOUHeTa M JIa0opaTOpPUH

1 | KomMmiekT K00 1eMOHCTPAIIMOHHBIX

2 | Habop npoOoK pe3nHOBBIX

3 | Ilepexoa CTEKISIHHBIN

4 | Ilpobupka Bropna

5 | [Ipobupka nByXKOJEHHAs

6 | CoenHUTENb CTEKJISTHHBIN

7 | 3axuM BUHTOBOU

8 | 3axum Mopa

9 | lllma"r cUIMKOHOBBIM

10 | KoMIUJIEKT CTeKJIIHHOM MOCY/IbI Ha NUTH(}ax 1eMOHCTPAIIMOHHBII

11 | Mo3upytoniee ycTpoicTBO (MEXaHUUYECKOE)

12 | KoMmiekT u3zienuii u3 kepaMuku, papdopa u dasHca

13 | KoMmmuiekT jioxkek papdopoBbix

14 | KoMIIJIEeKT MEpHBIX KOJIO MaJIoro oobema

15 | KoMIJIeKT MepHBIX K010

16 | KoMIUIEKT MEPHBIX ITMJIMHAPOB MIACTHKOBBIX

17 | KOMIUJIEKT MEpHBIX IIMJIMHIPOB CTEKISTHHBIX

18 | KOoMIIJIEKT BOPOHOK CTEKJISIHHBIX

19 | KoMIJIeKT NUIeToK

20 | KoMIJIEKT CTaKaHOB IJIACTHKOBBIX/CTEKIISTHHBIX

21 | KoMIJIEeKT CTaKaHOB XMMHUYECKHX MEPHBIX

22 | KOMIUJIEKT CTAaKaHUYMKOB JIJIsl B3BEILIMBAHMSI

23 | KOMIIIEKT CTyNOK C NECTUKAMHU

24 | HaGop mmatenei

25 | Habop nuHIIETOB

26 | HaGop uamek [letpu

27 | TpyOxka cTeknsHHas
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28 | Dkcukarop

29 | Yama kpucTajau3andoHHast

30 | umie! TUTENBHBIE

31 | bropetka

32 | IlpoGupka

33 | banka noJ1 peakTUBbI OJTUITUIICHOBAS

34 | banka 1moj peakTUBBI CTEKJISTHHAS U3 TEMHOTO CTEKJIa C MPUTEPTOM MPOOKOMA

35 | Habop CKIISHOK JUIsl pACTBOPOB PEaKTHBOB

36 | Ilamouka cTEKIJITHHAS

37 | lltaTuB A 0poOUPOK

38 | KoMIiekT cpecTB 11l HHAMBUIYaJIbHOW 3alUThI

39 | KoMIJIEKT TEpMOMETPOB

40 | CymmibHasi HaHeNb 7151 OCYIbI

41 | ®unpTpoBangbHas Oymara/GuiabTpbl OYMaXKHBIE (OONOIHUMENbHOE BAPUATNUBHOE
obopyodosaniue)
Mopaenu (00beMHBIE M TUIOCKHE), HATYPAJbHbIe 00bEKTHI (KOJJIEKIIMUA, XHMUYECKHe
peaKTHBBI) /Jisl KaOUHeTa U J1adopaTopuu
KoMIuiekT Mojienel KpUCTAUTMUECKUX PelIeTOK
Mogenb MOJIEKYJIbI OeNKa
Habop 151 MogenupoBaHusi CTPOSHHUSI HEOPTaHUYECKUX BEIIECTB
Habop 11st MoenmupoBanHusi CTPOCHUS OPTaHMYECKHUX BEIICCTB
HaGop asist MOAETMPOBaHHS CTPOCHHUSI aTOMOB U MOJICKY I
Habop 115 MmoaenupoBaHusi 3JIEKTPOHHOTO CTPOCHHUSI aTOMOB
Kommekr kosuiekuuii
KOMIUIEKT XUMHUYECKUX PEaKTUBOB
O6opyaoBaHue J1a00PAHTCKON KaOMHeTa XUMUM
Croui ¢ smMKamMu 7151 XpaHeHUst/ TYMOOH
Kpecno oducnoe
Cton 1a00opaTOpHBI MOSYHBIN
CymmunpHasi HaHeNb AJis TOCYAbI
[xad 11t XxpaHeHus: y4eOHbIX TOCOOMiA
Hlkad n1s XpaHeHHs] XUMHUUECKUX PEaKTHBOB
[xad mist XpaneHus 1a00PaTOPHOI MOCYABI/TIPUOOPOB
lkad BbITSKHON
JlaGopaHTCKUi CTON
Cryn 1a00opaTOpHBIi, peryJIMpyeMbIil 110 BBICOTE
DNeKTpUUECKUN aKBaIUCTHILISITOD
lkad cymuabHbIi
Pe3uHOBbIE MepUaTKH
KoMIuiexT epiieit 11st MbIThs J1aOOpaTOPHOU MOCY bl
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3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu nNporpaMmmbl

Jist  peanmuzanuy  TPOTpaMMbl  TUCHUILIMHBI  OMOIMOTEUHBIN  (OH
oOpa3oBaTeIbLHON OpraHWU3alMKM JOHKEH WMETh IICYaTHBIC W/WIU JJICKTPOHHBIS
y4eOHUKH U pa3pabOTaHHBIE B KOMIUIEKTE C HHMH ydeOHbIe mocoOus (mpu

HAJIMYMH), JOMYIICHHBIE K HMCIOJb30BAaHUIO TIPH pean3aliid 00pa30BaTeIbHBIX
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MporpaMM CpeaHero MpodhecCHOHAIIBHOTO 00pa30BaHUs, peaiu3yeMbIX Ha Oasze
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Ipu peammzaruu TPOrpaMMbl TUCHUTLIMHBI BO3MOXHO HCIIOJIB30BAHHE
AIIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, MOMYIICHHBIX K HCIIOJB30BAHUIO MPHU
peanu3aiuy 00pa3oBaTeIbHBIX MPOTPAMM CPEIHETO 00IIeT0 00pa30BaHUS.

3.2.1. OcHOBHbIE UCTOYHUKH:

1. T'abpuensu, O. C. Xumus: 10 knacc: 6a30BbIil ypoBeHb: yueonuk / O. C.
[Nabpuensn, M. I'. OctpoymoB, C. A. CnagkoB. — 7-¢ u3a. — Mockaa:
[IpocBemenne, 2025. — 128 c. — ISBN 978-5-09-124953-8. — Tekcr:

anekTpoHHsbIi //:[caiit].—URL: https://znanium.ru/catalog/document?1d=462220

2. I'abpuensan, O. C. Xumus: 11 knacc: 6a30BbIiit ypoBeHb: yueOHuk / O. C.
[Nabpuensn, M. T'. OctpoymoB, C. A. CnaakoB. — 7-¢ u3g. — Mockaa:
[Tpoceemenne, 2025. — 130 c. — ISBN 978-5-09-127052-5. — Tekcr:

anexkTpoHHsbIl // [calit].— URL: https://znanium.ru/catalog/document?id=467629

3.2.2. lonoJIHUTEIbHbIe HCTOYHUKM:

1. Pymsutuc, I'. E. Xumusi: 6a30BbIii ypoBeHb: YUeOHUK JjIsl 00pa30BaTeIbHBIX
OpraHu3aluid, pealn3ylolmXx  o0pa3oBaTelIbHbIE  MPOTPAMMBI  CPEIHETO
npodeccruonansHoro oopazosanus / I'. E. Pyasutuc, @. I'. ®enbaman. — 2-e u3.
— Mockga: IIpocsemenne, 2025. — 336 c. — [SBN 978-5-09-124954-5. — TekcT:
AIIEKTPOHHBIN // DIEKTPpOHHBIA pecypc nudpoBoit odbpazoatenbHol cpeasl CIIO

PROFob6pazoBanue: [caiit]. — URL: https://profspo.ru/books/149034

26



4. KOHTPOJIb M OIEHKA PE3YJIIbTATOB OCBOEHMUA

OBIIIEOBPA3OBATEJILHOM JUCHOUILJIAHBI

KoHTponb u oueHka pe3yJdbTaTOB OCBOEHHUSI 00I11e00pa3oBaTesbHON

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 NUCHUILIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHLIC

Ha (QopMHpOBaHUE OOIIUMX U MPOPECCHOHATBHBIX KOMIETEHIMHA MO paszaenam
U TEMaM COJIep KaHMs y4eOHOTo MaTepHaa.

Oo6masi/npodeccuonanbHast

THun oeHoYHbIX

Pa3nen/Tema .
KOMIIeTEeHIIHS MepPONnpHUsITHI
OK 01. Beibupatb cioco0bl pernieHus Tema 1.1-1.7
3a/1a4 Mpo(PeCCHOHAILHON ACATEIHbHOCTH Tema 2.1, 2.2
IIPUMEHMUTEIIBHO K Pa3IMuHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tema 8.1 T
€CTUPOBAHUEC
OK 02. Ucnosib30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, P .
VYerHbli onpoc
CpelCTBa MOUCKa, aHAJIU3a U 1.6,1.7 p .
CIICHUE PAaCYETHBIX 3aJ1a4
HWHTEpIpeTauy HHHOPMAIIIH, 1 Tema 2.1,2.2 Hab P A
a0JII0JICHHE 33 XOA0M
MH()OPMAIIMOHHBIC TEXHOJIOTHH IS Tema 4.1, 4.2 a a
. BBITIOJTHEHHS ITPAKTHKO-
BBITIOJTHEHUS 33]1a4 MPO(eCCHOHATBHOMN Tema 5.2-5.4 P N
eATETBHOCTH Tema 6.1 OPUEHTHPOBAHHBIX 3aJaHUI
Tema 7.1 [IpencraBnenue
Tema 8.1 pE3yJIbTaToB
OK 04 Tema 1'7 MPaKTUYECKUX U
' . 2'1 29 1a00paTOPHBIX pabOT
DddeKkTHBHO B3aUMO/ICHCTBOBATh U Tewma 2.1, 2. TIpoBE/IeHIE XHMIHECKOTO
paboTaTh B KOJIEKTHBE H KOMAH IE Tema 4.1,4.2
Tema 5.2.5.4 IKCIIEPUMEHTA
Tema 6'1 ' Brinmonnenue
Tema 7'1 KOHTPOJIbHBIX
Tema 8.1 pabot o
" aszjenaM JTHCIUTLINHE
OK 07. ConeiicTBOBaTh COXpaHEHUIO Tema 1.7 I())HCHKEI CAMOCTOSTEIBHO
OKPY’KaIOIleH Cpesl, Tema 5.1 o
BBLIIOJIHEHHBIX 3aJIaHUH
pecypcocOepekeHnIo, MpUMEHTh 3Hanust | Tema 8.1 SaImTa pEIICHIS Keiic
00 M3MEHEHUU KJINMaTa, IPUHIUIIBI sanau (cp geToM Gyaymeit
OepeKIIMBOT0 MPOU3BOCTBA, 3P (HEKTUBHO Do (beccEIIOHanLHo}IIZ Y
JICIICTBOBATh B YPE3BBIYANHBIX CHUTYAIUSIX p
JIeSITEIbHOCTH )
INIK 1.3. OcymectBaare noArotosky | Tema 1.2 .
T L6 Brimonnenue 3aganuii
ema 1. s
IIUXTOBBIX MaTEPHAJIOB, METAJUIONIUXTHI, T 0 HPOMEKYTOTHOT
ema 1.
nonyabpukaToB K poIieccy o ATTECTAIH
MIPOM3BOJICTBA arjioMepaTa v YyryHa cMa 2.
Tema 4.1
Tema 7.1
Tewma 8.1
IIK 1.5. IIpon3BoauTh OLIEHKY KauecTBa Tema 1.2
BBIITYCKaeMOM IIPOTyKIIH Tema 1.6
Tema 1.7
Tema 2.1
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Tema 4.1
Tema 7.1
Tema 8.1
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