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1. OBIIASI XAPAKTEPUCTHKA PABOYEN TIPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIATIINHDBI «XUMUST»

1.1. MectTo AUCHMIUIMHBI B  CTPYKType  00pa3oBaTejibHOM
nporpammsl CIIO

OO6mieobpazoBaTenbHas TUCITUTIINHA «XUMUSD» SIBISICTCS 00s13aTEIHLHOM
4acThio 0O0IIe00pa30BaTEILHOTO IHMKJIA 00pa30BaTeIbHONW MPOrpaMMbI B
coorBeTcTBHU ¢ PI'OC CIIO mo crenuaabHOCTH 27.02.07 YupaneHue
KaueCTBOM IMPOAYKIIUH, TPOLIECCOB U YCIYT (MO OTPacisiM).

[IpuknagHoit Momaynb BKIOYaeT paszaen 8§ «Xumuss B ObITYy H
MIPOU3BOJICTBEHHOM JESITEIIBHOCTH YEJIOBEKa», KOTOPBIM peaanu3yeTcs s BCeX
npodeccuil/crenuaribHOCTe  METOJAOM  PEIICHUsI KEWCOB, CBSA3AHHBIX C
HKOJIOTHYECKON O€30MacCHOCThI0O W OILIGHKOW TMOCJENCTBHM OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTU, COOTBETCTBYIOIIECH oOTpacisM Oyayuieit
po¢heCCUOHATIBHON JIEATEIIbBHOCTH 00yYaroIuXCsl.

1.2. llesan u miiaHupyemble pe3yJibTaThl 0CBOEHUS JUCITUNIIMHBI

1.2.1. Hean v 3axa4M JUCHUTIIMHBI

Conepxkanue  mporpamMMbl  00IIe0oOpa3oBaTEIbHON  JUCHUIUIMHBI
«XUMHUSDH HAMPaBJICHO HA IOCTHXKEHUE CIICTYIONINUX IeJIe:

- GbopMUPOBAHUE CHCTEMbl XHMHYECKUX 3HAHUN KaK Ba)KHCHIIICH
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHPA, B OCHOBE KOTOPOWU
JeXaT KIIOYEBBbIE TMOHATHUS, (YHIAMEHTAJIbHBIE 3aKOHBI M TEOPUH XUMUH,
OCBOCHHUE SI3bIKa HAYKH, YCBOGHHE M TOHUMAHHUE CYIIHOCTU JIOCTYIHBIX
000011IeHnl I MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHHE C MCTOpPUEH HuX
Pa3BUTHS U CTAHOBJICHHUSI,

— dbopMUpOBaHUE U Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOAaX
MO3HAHUS BEIIECTB M XUMHUECKHUX PEAKIINA, HEOOXOUMBIX JUIsl IPUOOPETCHHUS
YMEHUH OpPHUEHTHUPOBATHCS B MHUPE BEIICCTB M XHWMHUYECKHX SBJICHUH,

HMCIOIIUX MECTO B IIPpUPOAC, B HpaKTquCKOﬁ n HOBCC}IHCBHOﬁ KHU3HU,



— pa3BUTHE yMEHUW H CIOCOOOB JNESITEIBHOCTH, CBSI3aHHBIX C
HAOJIOICHUEM M OOBSICHEHHEM XMMHUYECKOTO JKCIEpPUMEHTa, COOI0JCHHEM
npaBuiI 0€30MMacHOTO OOpAIEHUS C BEIIECTBAMM.

3amauyu TUCUMILIUHBI:

1)  cdopmupoBaTh TMOHUMAHUE 3aKOHOMEPHOCTEH  MPOTEKAHMS
XAMHUYECKUX MPOLIECCOB U SIBJICHUU B OKPYKAIOIIECH CpeJie, a TAKKE UX CBS3b C
LEJIOCTHON HAyYHOU KapTUHOM MUpa U APYTMMH €CTECTBEHHBIMU HAYKaMH;

2)  pa3BUTb YMEHHUS COCTaBJIATH (OPMYJIbI HEOPraHUYECKUX U
OpraHUYECKUX BEILECTB, YPAaBHEHUS XHUMHYECKUX PEaKIUh, OOBSICHATh HX
CMBICJI, HHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKHX SKCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKM MPOBEACHUS MPOCTEHIINX XUMHUUYECKUX
HKCIIEPUMEHTAILHBIX HCCJIEAOBAHUM C COOJIIOICHHEM TMpaBWi 0OE30MacHOTO
oOpaleHus ¢ BEIIeCTBaMH 1 JIabOpaTOpHBIM 000PYI0BAHUEM;

4)  pa3BUTh YMEHUS HaxXOAUTh, AaHAJIU3UPOBATH M HCIOJIH30BAThH
UHOOPMAIIUI0O XUMHUYECKOTO XapaKTepa W3 pas3IMYHbIX HHOOPMAIMOHHBIX
MCTOYHUKOB, BKJIIOUas Y4YEOHYIO JHMTEpaTypy, HayuyHble MOyOJUKaluu |
UHTEPHET-PECYPCHI;

5) chopMUpOBaTh YMEHHS IPOTHO3UPOBATH IIOCICJACTBHS CBOCH
NEATeIBHOCTH M XUMHUYECKUX MPUPOJHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
MPOIIECCOB, YUYUTHIBAs  BO3MOXHBIE OKOJOTMYECKHE U  COIMAJIbHBIE
BO3JCHCTBUSI;

6)  cdopmupoBaTh MMOHUMAaHUE 3HAYMMOCTH JIOCTUKEHUN
XAMUYECKOM HAyKH MW TEXHOJOTUM Il PpPa3BUTHS COLMAIBHOM U
MIPOU3BOJICTBEHHON cep ¢ yMEHHUEM MPUBOIUTH MPUMEPHI UX MPUMEHEHUS B
pasITUYHBIX chepax KU3HH.

1.2.2. Ilimanupyemblie pe3yJbTaThl 0CBOEHHS 00111e00pa30BaTEILHOM
IUcHUIINHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco6oe 3HaueHne o0IcoOpa3oBaTeIbHas UCITUIINHA « XHUMHS UMEET
npu dopmupoBanuu u pazputun OK 01; OK 02; OK 04; OK 07 u IIK 2.4,
npeacraBieHHbIX B akryanmmn3upoBaHHbix DI'OC CIIO mo cnenualibHOCTH
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27.02.07 VYmpaiieHHE Kaye€CTBOM MNPOIAYKIHUH, TMPOIECCOB M ycayr (1o

OTPaCIIsM).



Koa
HAHMEHOBaHMHE
bopmupyembIx
KOMIIeTeHII Ui

I[Inanupyembie pe3yjbTaThl 0CBOEHHS TUCHUILIUHBI

JAucuunimHapHbie

OK 01. Beibupats
CIOCOOBI PeICHUs
3a1a4
npodeccHnoHATEHOM
JeSTEITbHOCTH
NPUMEHUTEIHHO K
pa3InYHBIM
KOHTEKCTaM

Oo0mmue
JInuHOCTHBIE pe3yabTaThl [0JKHBI OTPaXkaTb B
YacTu:
TPYAOBOI0 BOCHMTAHMS:
— TOTOBHOCTH K  TpPYyAYy, OCO3HaHHWE IIECHHOCTH
MacTepcTBa, TPYI0JII00HE;
— TOTOBHOCTH K aKTUBHOU JCATCIIBHOCTHU

TEXHOJIOTMYECKOM M COLMAIbHOM HalpaBJICHHOCTH,
CMOCOOHOCTh ~ MHHMIIMUPOBATh,  IUIAHUPOBATh |
CaMOCTOATENIbHO BBINOJHATh TAKYIO AESATEIbHOCTD;
UHTEpEC K pa3luyHbIM chepam mpodeccHOHATHHON
NeSITEIbHOCTH.

MeTtanpeaMeTHble pe3yJabTaThbl JOJLKHBI OTPAaXaTh:

OsBJaanenue

YHHUBepCaJIbHbIMU y4eOHBIMH

MO3HABATEJILHBIMH J1eHCTBUSIMM:
a) 6a30BbIe JIOTHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (POPMYIIMPOBATH U aKTyaIU3UPOBATh
po0JIeMy, pacCCMaTPHUBATh €€ BCECTOPOHHE;
yCTAHABJIMBAaTh  CYIIECTBCHHBIH  TPU3HAK WU
OCHOBaHUA JJISL CpaBHeHI/Iﬂ, KJ'IaCCI/ICbI/IKaHI/II/I 158
00001IEeHHS;

OTIPENIENIATh Lean JIEeATEILHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTUKCHHUS,
BBISIBJIATh  3aKOHOMEPHOCTH ¥ TPOTUBOpEYHS B
paCCManI/IBaeMBIX SABJICHUSAX,

BHOCHUTH KOppeKTI/IBBI B JCATCIBbHOCTH, OIICHUBATDH
COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OI[CHUBATH PHUCKH
MTOCIIEACTBHM JIEATEIHHOCTH.

3aJaBaTb

0) 0a3oBbIe HCCIeA0BATENbCKHUE € CTBUS:

JAucuMmyimHapHble pe3yJbTAaThl J0JKHbI OTPAKATH:

IIP6 01. chopMHpOBAaHHOCTH MPEACTABICHUI: O XUMHYECKON
COCTABJISIFOLIEH €CTeCTBEHHOHAYYHOM KapTUHBI MHpa, POJIHU
XUMHUH B TIO3HAHWW SIBJICHUH MPUPOABI, B (POPMUPOBAHUU
MBILIUICHUS ¥ KYJIbTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBHON
IPaMOTHOCTH, HEOOXOJIUMOW IS PEHICHUS MPaKTHICCKUX
3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeIe;

IIP6 02. BrageHue CUCTEMOM XHUMHWYECKMX 3HAHMM, KOTOpas
BKJIFOYAET:  OCHOBOIOJIATAIOIINE  TOHATUS  (XMMUYECKUU
JJIEMEHT, aTOM, OJJIGKTpPOHHas o0ojouka aroma, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYJa, BaJIECHTHOCTD,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJIIPHBIA 00BEM, yTIepOIHbII
ckener, GYyHKIMOHANbHAS TpyMNa, paaukal, H30Mepus,
W30MEpbI, TOMOJIOTUYECKHI PsJl, TOMOJIOTH, YTJIIEBOJOPO/IbI,
KHUCTIOPOJI- M a30TCOJEpIKAIINe COCTUHEHUS, OMOIOTUYECKH
aKTUBHBIC BelIecTBa (YIJIEBOIBI, JKHUPBI, OEIKH), MOHOMEp,
MOJUMEpP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCTMHECHUS, KPUCTAITMYECKAsT PEIIeTKa, TUIIBI XUMHYECKHUX
peakiuit (OKMCIHUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHJOTEPMHUUYECKHE, pEaKIMd HWOHHOTO OOMEHa), pacTBOD,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS
JTUCCOIMAITNSA,  OKHCIWTEIh, BOCCTAHOBUTEIh, CKOPOCTH
XUMUYECKOM pPEaKLUU, XUMHUYECKOE PAaBHOBECHE), TEOPUH HU
3aKOHBI (TEOpPHST XUMHUYECKOTO CTPOCHHUS OPTraHHYECKHUX
BemiectB  A.M. bByTiepoBa, Teopus 3IIEKTPOJUTHYECKOU
qyccounanuu, nepuoanueckuid 3akon .M. Menaeneena, 3akoH
COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK




BJIAJICTh HABBIKAMH Y4eOHO-MCCIIEIOBATEIbCKOW U
MPOCKTHOW JEATCIbHOCTH, HAaBBIKAMHU pa3peIICHHsI
pooem;

BBIABJIISAATH MMPUIUHHO-CIICACTBCHHBIC CBA3U u
AKTYAJIM3UPOBATh 3a/ady, BBIABUIdaTb THUIIOTC3Yy €€
peLICHUs, HAXOAUTh apryMEHThI IS J0Ka3aTeIbCTBA
CBOUX yTBep)K[[eHI/II;'I, 3a1aBaThb napamMeTphbl n
KPUTEPUH PELICHUS;

aHAJIM3UPOBATh MMOJyUYCHHBIC B XOJI€ PELICHHUS 33a4uH
PE3YJIbTATHI, KPUTHYCCKHA OLCHUBATH nux
JOCTOBEPHOCTD, IIPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

YMETh TICPCHOCHUTL 3HAHWA B IIO3HABATCIIbBHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HECSTEIIbHOCTH.

XUMHH, (PAKTOJOTUYECKHE CBEICHHUS O CBOMICTBaX, COCTaBe,
MOJIy4CHUH U 0O€30IacHOM  HCIIOJIb30BAHMU — BaKHEHIIMX
HEOPraHUYECKUX M OpPraHWYeCKUX BEIIeCTB B OBITY U
MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

ITP6 03. chopMHUPOBAHHOCTH YMEHHH BBISBIISTH XapaKTEPHBIC
MPU3HAKA W B3aUMOCBS3b H3YUYEHHBIX IOHATHUNA, MPUMEHSTH
COOTBETCTBYIOIIME TIOHATHUS MPU OINHUCAHUM CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M HX
NIPEBPAILCHH; BBISBIATh B3aMMOCBSI3b XMMUYECKUX 3HAHHUM C
MOHATUSMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

IIP6 04. chopMUPOBAaHHOCTH yMEHHI  HCIOJIB30BaTh
HAaMMEHOBAHMS XHUMHUYECKHX COEAMHEHUH MEXIYHapOIHOIO
COK03a TEOPETUYECKOM M NPUKIAJTHON XMMHUU U TPHUBUAJIbHBIC
HA3BaHUS BAKHEHIIMX BEIECTB (ITUJICH, alleTHJICH, TJIUIEPHUH,
dbenon, dopmanbaerua, YKCyCHass KUCIOTA, TIUIUH, YTrapHBIA
ra3, yrJieKuciblid ra3, aMMHakK, ramieHasi U3BECTb, HeralieHas
W3BECTh, MHUTHhEBas COJA W JPYTHUX), COCTABIATH (HOPMYJIBI
HEOPraHWYECKUX M OpPraHMYECKUX BEIIECTB, YpaBHEHUSA
XUMUYECKUX PEaKIMid, OOBSICHATH WX CMBICI; IOJITBEPKIATh
XapaKTepHbIE XUMUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMU U 3AMUCIMU YpaBHEHUU
XUMHUYECKUX PEAKIUH;

nP6 05. chopMupoBaHHOCTP YMEHHMH  YCTaHABIWBATH
MIPUHAJIEKHOCTD M3YYEHHBIX HEOPraHUYECKHUX u
OpPTraHWYECKUX BEIIECTB K OINPECICHHBIM KJaccaMm U TPyIIaM
COCIMHEHUH, XapaKkTepU30BaTb HX COCTaB U Ba)KHEWIIUE
CBOMWCTBA; OIPEIEIIATh BUJIBI XHMHYECKUX CBSI3EH
(KoBaJIeHTHAsl, MOHHAs, METaJUIMYEeCKasi, BOJOPOIHAS), THIIBI
KPUCTAJUTMYECKUX  PEIIETOK BEIIEeCTB; KIACcCU(DHUIIMPOBATH
XUMUYECKUE PEAKIINH;

ITP6 07. chopMHUPOBAHHOCTH YMEHHI MPOBOAWTH PACUETHI 1O
XUMHUYECKUM (popMysaM U ypaBHEHUSIM XMMHYECKHUX PEaKIIHii ¢
HCIOJIb30BaHUEM (PU3NYECKUX BEJIUYUH, XapaKTePU3YIOIINX
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BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBL: Macchl, oOOBeMa
(HOpMaJIbHbIE ~ YCJIOBHSI) Ta30B, KOJMYECTBA  BELIECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUSA JUIsl MIPUHATHUS
peH_ICHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX CUTYAlIUAX, CBA3AHHLIX C
BEILIECTBAMM U X IIPUMEHEHUEM.

OK 02. Hcnonb3oBaTh
COBpPEMECHHBIC
CpezacTBa MOUCKa,
aHan3a u
HWHTEPIIPETAIIH
nHpopManuu u
nH()OPMAIMOHHBIC
TEXHOJIOTUH IS
BBITIOJTHEHHUS 32124
npodeccnoHanbHOM
JeSTEITbHOCTH

JINYHOCTHBIE pe3yJdbTaThbl

AOJIKHBI 0Tpa*kaTb B

yacTu:
IHMEHHOCTU HAYYHOI'O IIO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHOM MPAaKTHUKU, OCHOBAaHHOTO Ha
Manore KyJibTyp, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUPE;
COBEpPUICHCTBOBAHHE  A3BIKOBOM W  YHMTATEIbCKOU
KYJIbTYpbl KaK CpeICTBa B3aUMOJCUCTBUS MEXKIY
JIFOABMU U TIO3HAHUS MUPA.

MeTanpeaMeTHble pe3yJabTaThbl JOJLKHBI OTPAaXaTh:

OsBJaanenue

YHHUBepCaJIbHbIMU y4eOHBIMH

NMO3HABATEJIbHBIMU JACHCTBUAMM:
B) padoTa ¢ nunopmaumeii:

BJIAACTh HABBIKAMH TIOJYYCHUSA I/IH(bOpMaIII/II/I nu3
UCTOYHUKOB  pa3HbIX  THUIIOB, CaMOCTOSTEIHHO
OCYIIECTBIISATh IOUCK, aHAIW3, CHUCTEMATH3AIMI0 W
WHTEpIpeTani0 WHOOPMAIIUU Pa3INYHBIX BHIOB U
dhopm mpecTaBIeHNUs,

CO3/1aBaTh TEKCTHl B Pa3lMYHBIX (hopMaTax C y4yeToM
Ha3HaueHUs WHGOPMAIMU W IEJIEBOW ayIUuTOPHH,

BbIOMpas ONTUMaJbHYIO (GOpMYy TNPEIACTaBICHUS U
BU3yaJIU3aluy;
OLICHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTD

nHpopManuu, €€ COOTBETCTBHE
MOPaTbHO-ITHYECKHM HOPMaM;

IIPpaBOBBIM n

JucuMnjauHapHble (MpeAMeTHbIE) pe3yJbTaThl M J0JLKHBI
O0TPaKaTh:

IIP6 06. BnaseHre OCHOBHBIMH METOJAMH HAYYHOI'O [TO3HAHUS
BEIECTB M XMMHYECKHX SBICHUH (HAOIOAEHUE, W3MEpEHHE,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE);

IIP6 07. chopMUPOBAHHOCTh YMEHHI MPOBOAMUTH PACUETHI 1O
XUMHAYECKHM (HOpMyJIaM U yPaBHEHUSIM XUMHUYECKUX PEAKIIHA C
UCIIOJIb30BaHUEM (U3UUECKUX BEJIMYMH, XapaKTEpU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBL: MacChl, OOBeMa
(HOopManbHblEe  yCIOBHS) Ta30oB, KOJMWYECTBA  BEILECTBA,
WCIOJIb30BaTh CUCTEMHbIE XMMHYECKHE 3HAHUS JJIS MPUHATUS
pelIeHni B KOHKPETHBIX KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHEM;

I1P6 08. cdopmMuUpOBaHHOCTH yMEHUH IUIAHUPOBATH U
BBIMIOJIHATE ~ XUMHYECKHH  OKCIIEPHUMEHT  (TpeBpalieHus
OpPraHUYECKUX BEILECTB IpPU HAarpeBaHWH, MOJyUYEHHE STHIICHA
U W3y4YeHHE €ro CBOMCTB, KauyeCTBEHHbIE pEaKlIuu Ha
IBJETUABI, KpaxMmall, YKCYCHYIO KHCJOTY; JleHaTyparus
OeNKOB TP HarpEeBAaHUU, [IBETHBIEC PEAKIIMH OEJIKOB; IPOBOIUTH
peakiMM HMOHHOTO OOMEHa, OIpeleNsiaTh Cpelay BOJIHBIX
pacTBOpPOB, KaUeCTBEHHbIE peaklMM Ha cylbdar-, kKapOoHaT- U

XJIOpU/I-aHUOHBI, Ha KaTHOH aMMOHHS; pemars
SKCIEPUMEHTANbHBIE 3aJadyd 1o Temam "Metamisl" U
"Hemetannsl") B COOTBETCTBUM C IpaBWIAMH TEXHUKH
O0e3omacHOCTH  Tpu  OOpalieHud ¢ BEImeCTBaMH U

1a00paTOpHBIM O0OPYIOBAaHUEM; NPEACTABIATH PE3yJIbTaThl
XMMHUYECKOTO JKCHEpUMEHTa B (OpME 3allCH YpaBHEHUH
COOTBETCTBYIOIUX peakuuid U (OPMYJIMPOBATH BBHIBOABI Ha




— BJAJeTh HAaBBIKAMU pPACIIO3HABAHHUS W  3aIUTHI
nHpopmanuyu, HMHPOPMALMOHHONH  OE30MAaCHOCTH
JTUYHOCTH.

OCHOBE 3THUX PE3YJIbTATOB;

P66 09. cdhopMUPOBAHHOCTL YMEHHUS  AHATU3UPOBATH
XUMHYECKYI0  MHGOpMalMIo, TOJYy4YaeMyl M3  pa3HbIX
HCTOYHUKOB (CPEICTB MaccoBOi mHpopMmaiuu, cetb MHTEepHET

U JpyTHE).

OK 04. DddexTruBHO
B3aMMO/ICVCTBOBATH U
pabortatpb B
KOJUICKTHBE U
KOMaHjIe

JInyHOCTHBIE Ppe3yabTAThI

4acTu:

rPaKIaHCKOI0 BOCIIMTAHMS:

— TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B
MHTEpecax rpakJaHCKOro OOIIECTBa;

— YyMEHHE  B3aUMOJCHCTBOBATh C  COLUAIBHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX (YHKUIUSAMHU H
Ha3HAYCHHUEM.

MertanpeameTHble pe3yJibTAThl J0KHBI OTPAKATH:

OBiaseHue YHUBEPCAIbHLIMU KOMMYHUKATHBHBIMU

AO0JIKHBI OTPakaTb B

JEeHCTBUSIMHU:

0) coBMecTHas 1eITeJIbHOCTD:

— IIOHHMATh i HCIIOJIH30BaTh MPENMYIECTBA
KOMaHJIHOW ¥ UHIUBUIYaIbHOU paboThI;

— TMNpUHUMATH  LEIM  COBMECTHOM  JIESITEIBHOCTH,
OpPraHu30BbIBaTh U KOOPAUHUPOBATH AEHUCTBUS IO €€
JOCTHIKEHHUIO: COCTAaBIISITh IJ1aH JIeHCTBHA,

pacnpeneniarTb poi C YYeTOM MHEHUN YYaCTHHKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM PaOOTHI.

OBiaseHue  YHHUBEPCAJbHBIMH  PeryJsATHBHBIMHU

NeCTBUSAMMU:

r) IPUHATHE Ce0HA U APYTUX JIOAei:

— TIPUHUMATh MOTHBBI U apTYMEHTHI JIPYTUX JIOJEH TIPH
aHaJIN3€e PE3yJIbTAaTOB JIEATEILHOCTH;

— IIpU3HaBaTh CBOE IIPaBO W MpPaBO APYrUX JIIOAEH Ha
OIIIMOKH;

— pa3BUBaTh CHOCOOHOCTh TOHHMMATh MHUP C TO3UIUU

JAucnumimHapHbie (peaMeTHbIe) Pe3yJbTATbl U J0JLKHBI

0TpakaTh:
IIP6 08. cdhopmupoBaHHOCT, YMEHHH IUIAHUPOBATH U
BBITIOJIHATh ~ XUMHUYECKUM  HKCIIEPUMEHT  (TpeBpalleHUs

OpPraHUYECKUX BEILECTB IPU HAarpeBaHUH, MOJYUYEHHUE STHIIEHA
U H3Y4EHHME €ro CBOMCTB, KayeCTBEHHbIE pEAaKIUU Ha
IBJIETUABI, KpaxMmall, YKCYCHYIO KHCJIOTY; JleHaTypaius
OEJIKOB NMPH HAarpEeBaHWH, [IBETHBIC PEAKIIUU OCIKOB; TPOBOIUTH
peakuMd HOHHOrO OOMEHa, OIpeAeNsTb Cpeay BOJHBIX
pacTBOpPOB, KaUECTBEHHbIE peaklMU Ha cylbdar-, kKapOoHaT- U

XJIOpU/I-aHUOHBI, Ha KaTHUOH aMMOHHS; pemars
SKCIEpUMEHTAIbHBIE 3a7aur 1o Temam "Meramibl" u
"Hemerannsl") B COOTBETCTBUM C TPaBWIAMH TEXHUKHU
0e3omacHOCTM  Tpu  OOpalleHMd €  BelecTBaMHu U

1a00paTOpHbIM O0OPYZOBAaHUEM; NPEACTABIATH PE3yJIbTaThl
XMMHUYECKOT0 3KCepuMeHTa B (¢GopMe 3alucH ypaBHEHUH
COOTBETCTBYIOIMX peakuuid U (OpMYJIMPOBATH BBHIBOABI Ha
OCHOBE 3THX PE3yJIbTATOB.




APYroro 4€ji0BECKa.

OK 07.
CopelicTBOBaThH
COXPaHEHUIO
OKpY’Karolien cpejpl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00

JIMYHOCTHBIE Pe3yJbTaThI

YacTu:

JIKOJIOTHYECKOTr0 BOCIIMTAHUSA:

— CcOPMUPOBAHHOCTh  3KOJOTHYECKOW  KYIBTYPBHI,
[IOHUMAaHHUE BJIUSHUA  COLMAIBHO-3KOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON M COLMAIBHOMN

AOJIKHBI 0Tpa*kaTb B

JucuuniauHapHbie (MpeIMeTHbIE) Pe3yabTaThl U JIOJLKHBI
0TpaKaTh:

IIP6 01. chopMHupOBAaHHOCTH MPEACTABICHHUI: O XUMUYECKOU
COCTABIISIIONICH E€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIH
XUMHUHM B TIO3HAHWW SIBJICHUA TNPUPOABI, B (POPMUPOBAHUU
MBIIUICHUSI ¥ KYJbTYPbl JIHYHOCTH, €€ (YHKIIMOHATIHHON

M3MEHEHUH KJIMMAaTa, Cpenbl, OCO3HaHHE  IJI00aJIBHOIO XapakTepa | TPaMOTHOCTH, HEOOXOIUMOW Il peLIeHUs IPaKTHYECKUX
ITPUHLIMIIBI 9KOJIOTUYECKHUX MPOOIIeM; 3aa4 M 9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHHSI K CBOEMY
OepexITMBOrO — IUIAHMPOBAaHUE M  OCYINECTBJICHUE JEHCTBHII B | 3IOPOBBIO U IPHPOJHON CpEJIe;
IIpOU3BOJCTBA, Opr)Ka}()]_]_[ef/'I cpeie Ha OCHOBE 3HaHUA uenef/’[ I1P6 10. C(i)OpMI/IpOBaHHOCTL yMeHI/Iﬁ CO6JHOI[8.TB IIpaBuIa
3(1)(1)€KTI/IBHO yCTOfI‘-IPIBOFO pa3BUTHS YEIOBEYECTBA, OKOJOI'NYCCKH ueﬂecoo6pa3H0r0 IIOBCACHUA B 6I)ITy nu
J€MCTBOBATh B — aKTHBHOE HENpUATHE ACHCTBHi, MPUHOCAIMX Bpes | TPYAOBOH ACATEIBHOCTH B LEIAX COXPAHCHHUS CBOCTO 30POBbs
YpE3BBIYANHBIX OKpYy’KarolLeii cpee; U OKpYXKarolled IPUPOAHOW CpEnbl; YUYUTHIBATH OIACHOCTH
CUTYaLUsAX —  yMeHHe IIPOTHO3HPOBATH HeGaronpusTHele | BO3ICHCTBAS HA JKUBbIE OPraHU3MBI ONPE/ETCHHBIX BEIIECTB,
JKOJIOTHYECKHE  MOCIEACTBHS  [PEANPUHAMAeMblx | TOHUMAs — CMBICI  MOKa3aTess NpEACIIBHON  JTOIyCTUMOM
JENCTBUMN, IPEAOTBPALATh UX. KOHIICHTpaL1H.
MeranpeameTHble pe3yJabTAThI J0JIKHBI 0TPAXKATh:
Osianenue YHHBEPCAJIbLHBIMH Y4eOHBIMH
M03HABATEJbHBIMH 1eHCTBUSIMH
B) pa0orta ¢ nHpopManmeii:
— HCIONB30BaTh  CpPEACTBA  HMH(MOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX ~ TEXHOJOTHA B  pEUICHUH
KOTHUTHBHBIX, KOMMYHHMKaTHUBHBIX "
OpraHU3alMOHHBIX 3a1a4 c co0roIeHrEeM
TpeOOBaHUIl SPrOHOMUKH, TEXHHKH O€30MacHOCTH,
TUTHEHBI,  pecypcocOepexeHusi,  NpPaBOBbIX U
TUYECKUX HODM, HOPM UH(POPMALIMOHHOM
0€30I1aCHOCTH.
IIK 2.4 JInuHOCTHBIE pe3yabTaThl [JOJKHBI OTpaxarh B | /lucuuiuimHapHble (IpeAMeTHbIe) pe3yJbTaThl M J0JIKHBI
PazpaOaTbiBaTh YaCTH: 0TPaKaTh:
CTaHJapThl TPYAOBOI0 BOCIIUTAHUA: I1P6 08. chopMHpOBaHHOCTH YMEHUH IIIAHUPOBATH U
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OpraHuzalui,
TEXHUYECKUE YCIOBUS
VIS UX y4eTa MpH
IIPOU3BOJICTBE,
XpaHeHuH,
TPaHCIIOPTUPOBKE U
IpH yTHIN3ALUU
MPOJYKIIUH.

FOTOBHOCTh K  TPYyHdy, OCO3HaHUE  IEHHOCTH
MacTepcTBa, TPYA0II00uE;
TOTOBHOCTD K AKTUBHOMN JESITEIbBHOCTH

TEXHOJIOTMYECKOM M COLMAIBHOM HalpaBJICHHOCTH,
CMOCOOHOCTh ~ MHHMLIMUPOBATh,  IUIAHUPOBATh |
CaMOCTOATENIbHO BBINOJHATH TAKYIO JAESTEIbHOCTD;
UHTEpEC K pa3nyHbIM cepam mnpodeccHoHaTbHON
NESITEIbHOCTH.

BBIIIOJIHATh XUMUYECKUH SKCIICPUMECHT (npeBpameHI/m

OpTraHN4YCCKUX BCHICCTB IIPHU HArpCBaHWU, IIOJTYYCHUC OTUJICHA

" U3Yy4YCHUE €T'0 CBOﬁCTB, Ka4E€CTBCHHBIC pCAKIIMU Ha

aJbJETUbl, Kpaxmai, YKCYCHYIO KUCIIOTY; A€HATypalus
OeNKOB MPHU HarpPEeBaHUU, I[BETHBIE PEAKIINH OCIKOB; MPOBOIUTH

peaKI HOHHOTO 0OMEHa, OTIPENIeNATh CPEAY BOIHBIX

pPacTBOpOB, KaueCTBEHHBIE PEaKkIuu Ha cyib(aT-, KapOoHaT- U

XJIOPU-aHUOHBI, HA KATHOH aMMOHHSI; PeIlIaTh
SKCIIEpUMEHTAIbHBIE 33/1a4u 10 TeMaM "Metamibl" u
"HemeTaiibl") B COOTBETCTBUH C MPAaBUIAMHU TEXHUKU
0€301acCHOCTH MPU OOPAIICHUH C BEIISCTBAMH H

1a60paTOPHBIM 000PYI0BAHUEM; IIPEJCTABIATh PE3YJIbTATHI
XHUMHUYECKOTO 3KCIIEPUMEHTA B (hopMe 3amnucu ypaBHCHUN
COOTBETCTBYIOIIUX PEeaKIUil 1 (hOpMyITUPOBATH BEIBOBI HA

OCHOBC 3THUX PC3YJIbTAaTOB.
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2. CTPYKTYPA U COJAEPXKAHHUE OBIIEOBPA3OBATEJIBHON
JANCHUITIIMHBI «XXUMMWS»

2.1. O0beM TUCHUILIMHBI U BUJbI Y4e0OHO# padoThI

. O0BeM B

Bua yueOHoii padoThI
yacax

O0Bém 00pa3oBaTeIbHOM MPOrPaAMMBbI 1M CITATIIMHbBI 72
Copaepxxanue yueOHOro MmarepuaJia 64
BT. Y..
TEOPETUYECKUE 3aHATUI 36
MPAKTUYECKHUE 3aHATUS 18
1abopaTopHbIC 3aHATH 6
KOHTPOJIbHbBIE paOOTHI 4
IIpodeccnonanbHO OpEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue 3
MPUKJIAJTHOT0 MOIYJIfA)
B T. U.:
TEOPETHYECKHUE 3aHATHS 4
IIPAKTUYECKUE 3aHATUS 4
IIpomeskyTounast arrectanus (1 depeHIMPOBAHHBINA 3a4eT) -
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2.2. TemaTuyecKkni IJIAH M COAEPKAHUE U CITUTIIHHbBI

HaunmenoBanue
pa3iesioB U TeM

Coaepsxanue yueOHOro MaTeprasa (0CHOBHOe U NPo¢ecCHOHATBHO OPMEHTHPOBAHHOE),
JIa00paTOpHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIAJIHOH MOYJ/Ib

O0LEM
4acoB

®opmupyemMble
KOMIICTCHIIUH

1

2

4

Coaepxanue yueOHOro

MaTepuaJia

64

Paznen 1. Teopernyeckue 0CHOBbI XUMHH

16

Tema 1.1.
OcCHOBHEBIE
XAUMHAYECKHE ITOHATHUSA
U 3aKOHBI, CTPOCHHUE
aTOMOB  XHMMHYECKHUX
9JIEMEHTOB

Coaep:xxaHue y4eOHOIro MaTepHuaJia

1. Xumuyeckuit  snemMeHT. AToMm. Sfnpo atoMa, H30TONBL.  DJEKTpPOHHAas  00OJOYKa.
DHepreTHYecKue ypoBHH, TOTyPOBHU. ATOMHBIC OpOUTaiH, S-, p-, d- anemenTsl. OcoOeHHOCTH
pacrpeziefieHusl JIEKTPOHOB MO OpOUTANISIM B aTOMax JJIEMEHTOB MEPBBIX YETBHIPEX MEPHOOB.
DnekTpoHHas KoHburypamusi aroMoB. OCHOBHBIE XUMUYECKHE 3aKOHBI

IIpakTH4yecKkue 3aHATHS

[Tpaktuyeckas pabora Nel. «OcHOBHbIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHMHU M PacyeThl I10
YPaBHEHUSAM XUMUYECKUX PEAKLIHI.

OtHocHTeIbHBIE aTOMHAs M MOJIEKYJIsspHas Maccel. MossgpHas Macca. KonnuecTBo BellecTsa.
MaccoBast fonsi BemiecTBa. 3akoH ABorazpo. MouspHelii 00beM ra3oB. OTHOCHTeNbHas
IJIOTHOCTH Ta30B. PacueTsl mo YPAaBHCHUAM XUMHWYCCKUX peaKuHﬁ C MCHOJB30BAaHNEM MAacCOBOM
JIOJIM BEIEeCTBA, 00beMa (HOpMaJIbHbIE YCIIOBUS) ra30B, KOJIMYECTBA BELIECTBA

OK 01

Tema 1.2.
[Tepuonnueckuii 3aKoH
u [lepuoanueckas
CHUCTEMA XHUMHYECKUX
snementoB  J[. N
MeHnpeneeBa, uX CBSI3b
c COBPEMEHHOMN
TeopHen CTpOEHUS
aTOMOB

Coaep:xanue yueOHOro MaTepuaJia

HpaKTuqecm[e 3aHATHSA

2 Ilpaktuyeckast padota Ne2. «/3ydyeHne nepuoJu4ecKux 3aKOHOMEPHOCTEH M MX B3aUMOCBS3U
CO CTPOEHHUEM ATOMOB.

Ilepnoagnueckas cucrema xumudeckux sneMeHToB J[.M. MenneneeBa. CBs3p NepHOIUYECKOIO
3akoHa ¥ [leproanueckoil CHCTEMBI XUMUYECKHUX JIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTU M3MEHEHHUS CBOMCTB XUMHUECKHUX D3JIEMEHTOB, 00pa3yeMbIX HMHU
IIPOCTBIX M CJIOKHBIX BEIIECTB IO rpymnmnaM u nepuonaMm l[lepmoandeckoil cucremsl. 3HAUYECHHE
MIEPUOJUYECKOr0 3aKOHA U CUCTEMbI XMMHUYECKUX 3jeMeHTOB [[.1I. MenaeneeBa B pa3sBUTHH
HayKH.

VYcTaHOBIIEHUE CBA3U MEXAY CTPOCHMEM aTOMOB XUMHUYECKHMX JJIEMEHTOB M IEPUOJUYECKUM
U3MEHEHUEM CBOMCTB XMMUYECKUX IJIEMEHTOB U UX COCIUHEHHUN B COOTBETCTBUHU C MOJIOKEHUEM
Ilepuonnueckoir cucreMsl. Pemenue MpakTUKO-OPUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHUM Ha
XapaKTepU3aluil0 XUMUYECKUX 3JIeMEHTOB «MeTaunyeckue / HeMeTaJUIMYecKHe CBOMCTBa
XUMUYECKHUX DJIEMEHTOB B COOTBETCTBUMHM C HUX JJICKTPOHHBIM CTPOCHHEM U IOJOKCHHEM B

OK 01
OK 02
IIK 2.4
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IIEPUOIUYECKON CUCTEME XUMUYECKUX d1eMeHToB [[.1. Menneneea»

Tema 1.3. Conep:kaHue y4eOHOI0 MaTepuaa OK 01
Crpoenne  BemectBa | 3.CtpoeHue BemiecTBa. XHMHYECKass CBSI3b. BHABI XUMHYECKOH CBs3M  (KOBaJICHTHAs
u NpUPOJA | HENOJsIpHAs W TOJSpHAs, MOHHAs, METaIMuecKkas). MexaHu3mbl 00pa30BaHUS KOBAJICHTHOM
XUMHYECKOU CBSI3U. | XUMHUYECKON CBsI3M (OOMEHHBIM M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBsi3b. BaneHTHOCTS.
Mnoroo0pasue OneKTpooTpuLaTesIbHOCTh. CTeneHb OKUCIeHUsl. FIOHbBI: KaTHOHBI M AHUOHBI
BCLIECTB IIpakTnyeckue 3aHATHSA
[Tpaktuyeckas padora Ne3. «CTpoeHne BemecTBa U MPUPOIa XUMUIECKOH CBS3HY.
JlemoHcTpanust Mojenel KPUCTAIUIMUECKUX PELIETOK: HOHHOW (XJIOpUJ HATpusi), aTOMHOU
(rpadut u anma3z), MOJIEKYJISIpHON (YTJIEKUCIbIM a3, noja), MEeTaNIMYeCKOr (HaTpHil, MarHui,
Menb). Pemenne mpakTUYecKuX 3alaHui Ha COCTaBJICHHE 3JIEKTPOHHO-rpaduueckux (Hopmy
asieMeHToB 1—4 nepuonos
Tema 1.4. Coaep:xanue yueOHOro MaTepuaJia OK 01
Knaccudukanus, 4. Knaccudukanusi HeopraHuueckux BemniecTB. HoMmeHkiaTypa HEOpPraHWYECKUX BEIIECTB OK 02
u HOMEHKJIATypa | (OKCUABI, THIPOKCHUJbI, KHUCIOTHI, COJM). BelecTBa MONEKYISIPHOTO M HEMOJEKYJISIPHOTO
HEOpPraHUYECKUX CTpoeHHs. ArperatHble COCTOSIHUS BellecTBa. Kpucrannuueckue 1 aMop@HbIE BELECTBA. 3aKOH
BELIECTB MOCTOSIHCTBA COCTaBa BELIECTBA. THIMbBI KPUCTAUIMYECKUX PELIETOK (aTOMHas, MOJEKYJsIpHasi,
MOHHAsl, METAJJINYECcKasi). 3aBUCUMOCTh CBOWCTBA BELIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKU
IIpakTHYecKkHe 3aHATHA
[TpaxkTrueckas padota Ne4. «HomeHKk1aTypa HEOPraHUYECKUX BEILIECTBY.
Pemienne mnpakTHYeCKUX 3aJaHUN MO KiIacCUpUKAIMKM, HOMEHKJIAType U XUMHYECKUM
dbopMyliaM HEOpraHMYECKHUX BEIIECTB PA3IUYHBIX KJIaccOB (yrapHbIM ras, yriaeKuciblid ras,
aMMHaK, raieHas U3BeCThb, HETallleHas U3BECTb, IUThEBAsl COJA U APYTHX): Ha3BaHUS BEILECTB
no mexayHaponHoil (MIOIIAK) unu TpuBHanbHOM HOMEHKIJIAType U COCTaBJICHHE (OPMYJIBI
XMMHUYECKHX BEIECTB, OIpeaesieHue MPUHAMISKHOCTH K kiaccy. [lowck wmHpopmanuu 1o
Ha3BaHUSIM, UICHTH(PHUKATOPaM, CTPYKTYPHBIM (hopMysiaM. AHaIN3 XUMHYECKON HH(pOpMAaIH,
NOJy4aeMOi M3 pa3HbIX HCTOYHUKOB (CPEACTB MaccoBOM HH(popMmaluu, ceTb VHTepHeT u
JApyrue)
Tema 1.5. Copaepxxanue y4eOHOIro MmaTepuaJia OK 01
Tyt XUMHUYCCKUX | 5 Xymuueckas peaknus. Kriaccupukamuss XUMHYECKHX pEaKIUii B HEOPTaHHMYECKOW |
peaKuui OpraHWYECKOM XHMMHH. 3aKOHBI COXPAHEHHS MAacCChl BEIECTBA, COXPAHEHHUS W MPEBpALICHUS

14




SHCPTHUU NIPHU XUMHUYCCKUX PCAKIUAX. OKHCIUTEIIBHO-BOCCTAHOBUTCIBHBIC peakunun (ypaBHCHI/ISI
OKHCJICHHUA-BOCCTAHOBJICHUA, CTCIICHb OKHCJICHUA, OKHCJIIHNTCIIb u BOCCTaHOBHUTCIIb,
OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIC PCAKIWM B IPUPOAC, HNPOU3BOACTBCHHBIX IIPOLCCCAX U
KHN3HCOCATCIIbHOCTH OpFaHI/ISMOB)

Tema 1.6.
CKOpOCTh  XMMHYECKUX
peakuuii. XHMHUYECKOE
paBHOBecHE

Coaep:xxaHue yueOHOIro MaTepHuaJia

6. CKOpoCTh peakluu, €e 3aBUCHUMOCTb OT pPa3jInYHbIX (PAaKTOPOB: MPHUPOJBI PEATHPYIOLINX
BEUIECTB, KOHIEHTPALMU pEarupyrollux BEUIECTB, TEMIEpPaTypbl U IUIOLIAJAM PEaKLIMOHHOU
noBepxHocTH. TemoBble 3G(GEKThl XUMUYECKUX PEAKLUN: 3K30- U IHIOTEPMUUYECKHE PEaKLIUU.
OOpatumble peakiuu. XuUMHYeckoe paBHoBecue. @DaxkTOphl, BIMSIOINIME HA COCTOSHHE
XMMHUYECKOI'O paBHOBECUs (KOHLEHTpAllMs pPEareéHTOB WM MPOAYKTOB pEaKIUH, JaBICHHUE,
temneparypa). [Ipunnun Jle laTtenbe

IIpakTH4yecKkue 3aHATHS

[TpakTueckast pabora Ne5. «BnusiHMe pa3auuHbIX (PAKTOPOB HA CKOPOCTh XUMHYECKOU
peakuum.

Pemienne mpakTHKO-OPMEHTUPOBAHHBIX 3aJaHMi Ha aHanmu3 (HAKTOPOB, BIMAIOIUX Ha
WU3MEHEHHE CKOPOCTH XMMHUYECKOW peaklnu. 3aBUCUMOCTb CKOPOCTH XUMHYECKOW peakluu OT
IPUCYTCTBUS KaTaJM3aTopa Ha IPUMEPE Pa3JIOKEHUsA IEPOKCHUIA BOAOPOJA C IOMOIIBIO
JUOKCHJa MapraHia W KaTtajasbl. PemeHue MpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMeHeHne npuHnuna Jle-Illarenbe nius HaxXoXAEHWS HaAINpaBICHUS CMEIICHHS PaBHOBECUS
XMMHMYECKON peakluy U aHaJau3 (GakTopOB, BIUAIOLIMX Ha CMEIIEHHEe XMMUYECKOI0 paBHOBECHUS

OK 01
OK 02
IIK 2.4

Tema 1.7.

PactBopsi, TeOpUs
BJIEKTPOIUTAYECKOMN
JMCCOUMAMU U NOHHBIN
oOMeH

Coaep:xxaHue yueOHOro MaTepuaJia

7. PactBOpbl. Buabsl pacTBOpPOB IO COIEPNKAHUIO PACTBOPEHHOrO BEIIECTBA. PacTBOPUMOCTD.
[TonsTne 0 nucHEepCcHBIX cUCTEMax. VICTUHHBIE M KOJUIOMAHBIE PacTBOphHl. MaccoBasi 10
BelecTBa B pactBope. [lonsatue o BomopoaHoM mokazarene (pH) pactBopa. DneKTpoauTHuecKas
nuccorans. CHIIbHBIE U CJIa0bIe SJIEKTPOJIMTHI, HEAJIEKTPOIUTHI. Peakiinu noHHOro ooMeHa

JlabopaTopHble 3aHATHS

8. JlJabopaTtopnas pabora Nel «IIpurotoBieHne pacTBOPOBY.

[IpuroroBneHue pacTBOPOB 3aJaHHOM MAaCCOBOW JOJEH pAacTBOPEHHOTO BELIECTBA, MPOBEICHUE
peakuuii HMOHHOrO OOMEHa, ONpeAesieHHE Cpelbl pPACTBOPOB BELIECTB C  IOMOILBIO
YHHMBEPCAIBHOIO HWHJUKATOpa (KUCias, HEWTpajbHas, IIEI0YHasi). 3aJaHusl Ha COCTaBIICHHUE
WOHHBIX peakuuil. PeleHne NpakTHKO-OPUEHTHUPOBAHHBIX PACUYETHBIX 3aJaHUN Ha PacTBOPBHI,
UCIOJIb3yeMble B ObITOBOM U MPOU3BOJACTBEHHON AEATEIILHOCTH YEI0BEKa

OK 01
OK 02
OK 04
OK 07
IIK 2.4

Pasnea 2. Heopranuyeckasi Xumusi

10

Tema 2.1.

\ Conep:kanue y4eOHOro MaTepuaa

OK 01
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DOU3NKO-XUMHYECKIE
CBOICTBa
HEOPraHUYeCKUX
BEIIIECTB

9. Meramnbl. Ilonoxenne MeramuioB B Ilepuoanueckoil cucTeMe€ XUMHUYECKHUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHHsSI JJICKTPOHHBIX O00JIOYEK aToMoB MeTauioB. OOmwue ¢dusndeckue
cBoiicTBa MeTayyioB. CIUlaBbl METAJUIOB. DJIEKTPOXMMHUYECKUU pPsJl HANPSHKEHUH METasuIoB.
XHUMHYECKUE CBOMCTBA BAXHEHUIIUX METAJIOB (HATPUM, Kadui, KaJabI[Ui, MarHui, aJlOMUHHM,
[UHK, XpOM, JKele30, Meab) U UuX coenuHeHud. OOmME CrnocoObl TOMYyYEHUST METaJUIOB.
[IpumMeHeHrne MeTauIoB B OBITY M TEXHUKE

10. Hemeramnel. [lonoxkenue nemeramuioB B Ilepuoanueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
.. MeHnneneeBa M OCOOCHHOCTH CTpOEHHUsS aTOMOB. (DU3MUYECKHE CBOWCTBA HEMETAJLIOB.
ANoTponusi HEMETALIOB (Ha MpHUMEpe KUcIopoaa, cepsl, ¢ochopa u yraepona). XuMudeckue
CBOMCTBA M NMPUMCHECHHE BAXKHEHUIIINX HEMETAIIOB (TaJIOT€HOB, Cephl, a30Ta, pocdopa, yriepona
U KpPEeMHHUSI) U HX COCIUHEHUU (OKCHAOB, KHUCIOPOACOJEPKAMUX KHUCIOT, BOJIOPOIHBIX
coenuHeHUH). [IpuMeHeHHE BaXKHEHIIIMX HEMETA/UIOB M UX COCTMHCHHI

11. XuMuueckne CBOWMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHJIOB,
THUAPOKCUIOB, KHUCIOT, coleili u jap.). [‘eHeTnueckas CBsI3b HEOPraHHMYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3IUYHBIM KJIacCaM. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB MPOCTHIX
BEILECTB, BOJOPOAHBIX COEIMHEHH, BHICHIUX OKCHJIOB U THAPOKCHJIOB

HpaKTuqecm[e 3aHATHSA

12. IIpaktuueckas padota Ne6. «PU3NKO-XUMUYECKHE CBONCTBA HEOPTaHMUECKUX BEIIECTBY.
CocraBneHue ypaBHEHUH XHMMHUYECKHMX peakUuMid C ydacTHUEM HPOCTBIX M CIOXKHBIX
HEOPraHMYECKNUX BELIECTB: METANIOB M HEMETAJUIOB; OKCHJIOB METAUIOB, HEMETAUIOB U
aM(OTEpHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBAaHUN U aM(OTEPHBIX THIPOKCHUJIOB;
HEOPraHUYECKUX COJIEH, XapaKTEpPU3YIOIINX UX CBOMICTBA.

Pacuérsl macchl BemiecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEILIECTBA, MACCE WU
00BbEMY OFHOTO M3 YYaCTBYIOIIMX B PEaKLMH BELIECTB, pacu€Thl Macchl (00BEMa, KOIMYECTBa
BEIIECTBa) MPOAYKTOB PEAKIMH, €CIM OJHO W3 BELIECTB MMEET NpumMecu. PerieHue mpakTHKO-
OPUEHTHPOBAHHBIX 3aJaHMI Ha CBOICTBA, COCTaB, IMOJyuyeHHE W Oe30IacHOe HCIOJIb30BaHUE
BaXHEHIIMX HEOPraHUYECKUX BEUIECTB B OBITY M MPOPECCHOHAIBHOMN AESITEIbHOCTH YEeJIOBEKa

OK 02
OK 04
IIK 2.4

Tema 2.2.
WNnentuduxarms

Coaep:xxanue y4eOHOIro MaTepuaJia

JlabopaTopHble 3aHATHS

OK 01
OK 02
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HEOPraHUYeCKUX
BEILIECTB

13. JIabopatopnas pabota No2 «neHTrduKaIms HEOPTaHUISCKUX BEIIECTBY.

Penrenne 3KCIepUMEHTAIBHBIX 3a7[ad 10 XUMUYECKUM CBOWMCTBAM METAJUIOB U HEMETAJIOB, IO
paclo3HABAHUIO W TIONYYCHHWIO COCJAMHCHUN METalIOB M HEMETAIUIOB (B3aMMOJCHCTBHE
THJIPOKCUA aIFOMUHHS C PACTBOPaMM KHUCIOT M Ienoueit,). MaeHTndukanus HeopraHMIecKux
BCIICCTB C HCIIOJIB30BAHUEM HUX (bI/I3I/IKO-XI/IMI/I‘-I€CKI/IX CBOI>'ICTB, XapaKTCPHBIX KAa4YCCTBCHHBIX
peaknmii. KadecTBeHHBIE peakiuu Ha cylb(haT-, KapOoOHAT- U XJOPHI-aHUOHBI, Ha KATHOHBI
METAJIJIOB U KATUOH aMMOHUA

OK 04

KonTpoabHass padora

1 14. CBoiicTBa HEOpraHM4ECKHUX BElIECTB (110 pazaenam 1 - 2) 2
Paznen 3. Teopernueckne 0CHOBBI OPraHMYeCKO XMMHUM 4
Tema 3.1. Coaep:xaHue y4eOHOIro MaTepHuaJia 4 OK 01
Knaccudukanus, 15. Ilpenmer opraHudeckoil XWMHHU: €€ BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUEHUE B IOJYyYEHUU
CTpOEHHE U |HOBBIX BEIIECTB U MarepuanoB. Teopus cTpoeHus opranuyeckux coenuHeHud A.M. bytieposa,
HOMEHKJIaTypa e€ ocHoBHble moONOkKeHHUS. CTpyKTypHBIE (OPMYIIBI OpPraHWYecKUX BemiecTB. [ omomorus,
OpPraHMYECKUX BEIIECTB (M30MepUs. XUMUYECKasl CBsI3b B OPraHMUECKUX COSAMHEHUSIX: KPaTHBIE CBS3H, G- U TT-CBSI3U. 2
[IpencraBnenne o kiacCU(pUKAIIUU OpPraHUYECKUX BemecTB. HoMeHKmaTypa OpraHWYecKHUx
COeMHEHUH (cucTeMaTHUecKasl) M TPUBUATbHBIC HA3BaHUS BKHEHIIINX MPEICTaBUTEIICH KIIacCOB
OpPTaHWYECKUX BEIICCTB
IIpakTHYecKkHe 3aHATHA
16. ITpaktuueckas pabora No7. «HomeHki1atypa OpraHu4ecKux BEIIECTBY.
OzHakoMiieHHEe C o0OpasllaMd OpPraHWYECKUX BEIIECTB W MaTephHallaMd Ha UX OCHOBE,
MOJICIUPOBAHUE  MOJIEKYJ] ~ OpPraHMYECKUX  BEIIECTB,  HAOMIOJCHHWE W OMHUCaHUe
JEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPALIEHUI0 OPraHUYEeCKHX BEIIeCTB IPU HarpeBaHUU )
(rmaBienue, oOyrimBaHue W ropeHue). CocTaBlieHHWE IMONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
dbopMyll OpraHMYECKHUX BEIIECTB OTICNBHBIX KIIACCOB, WCIONB3Ysd WX Ha3BaHHS IO
CUCTEMAaTHYECKOW W TPUBHAIBLHOW HOMEHKJIAType (ITWJICH, aleTH/IeH, DIIHIEepPUH, (EHOII,
dbopManbaerua, yKCycHas KUCIOTa, MIHIMH). PacueTsl mpocTteifmieit popMybl OpraHHYECKO
MOJIEKYJIBI, HICXOJIs1 U3 DJIEMEHTHOTO cocTana (B %)
Pa3zjen 4. YriieBoaopoabl 10
Tema 4.1. Copaeprxxanue yueOHOro MmarepuaJia 8 OK 01
YraneBoaopoabl  u  uX|17. IIpenenbHbIE yIIIEBOAOPOIBI (AIKaHBI): COCTAB M CTPOEHHE, TOMOJIOTHYECKUH psaa. MeTaH u OK 02
HPUPOJHbIC HCTOYHUKH|3TaH: COCTaB, CTPOCHHE, (DM3MUECKUE M XUMUYECKUE CBOMCTBA (PEAKIIUK 3aMEILEHUS U TOPEHHMS), 2 OK 04
IIK 2.4

MOJIYUYCHHEC U TIPUMCHCHHUC.
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18. HenpenenpHble yraeBo10poAbl (AIKEHBI, aJIKaJUEHbI, AIKUHBI).

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUHN Psii. DTUIIEH U MPOIMUJIEH: COCTaB, CTPOEHUE,
¢u3nveckue 1 XUMHUYECKHE CBOMCTBA (peakiy HMIPUPOBAHUS, TAIOTEHUPOBAHUS, THPATAIINY,
OKHCJICHUS U TIOTUMEPU3ALNN) TIOJyYeHUE U IPUMEHEHHUE.

19. Ankanuenst: Oyranuen-1,3 u metunOyranueH-1,3, XUMHYEeCKOe CTPOCHHE, CBOMCTBA (peaKius

NOJMMEpHU3alK), MNpPUMEHEHUE (U1 CUHTE3a IPHPOJHOIO U CHHTETHYECKOro Kaydyka u 4
PE3UHBI).
AJNKUHBI: COCTaB U OCOOCHHOCTU CTPOCHMs, TOMOJIOTMYECKHUH psiiA. AULETHIEH: COCTaB,
XUMHUYECKOE CTpPOEHHE, (PU3MYECKHMEe U XUMHYECKHE CBOWCTBAa (peakuUuMu TUIPUPOBAHMUS,
rajJJoreHUPOBAHUs,  THJIpATAllMM  TOPEHUs), TMOJIy4eHUe U  IMpPUMEHEeHue  (MCTOYHMK
BBICOKOTEMIIEPATYPHOTO IJIAMEHH JIJIsl CBAPKHU U PE3KH METAJLJIOB)
20. ApoMaTHuecKue yrieBo1opo/isl (apeHsl). beHs3on u Tomyoun: cocras, cTpoeHue, Gpuznyeckue u
XMMHYECKHE CBOWCTBA (PEAaKIMU T'aJIOTEHUPOBAHUS U HUTPOBAHMUS), MIOJyUEHUE U NIPUMEHEHHUE.
TokcnyHOCTh apeHoB (BiMsHUE O€H30Jla HAa OpPraHu3M 4YeloBeKa). ['eHeTndeckas CBSI3b MEXKIY
YTJIEBOIOPOAAMHU, IPUHAJICIKAIMMHU K Pa3IMYHbIM KJIaccaM.
[TpupoaHbIe HICTOUHUKY YTIIeBOOPO10B. [IprpoHEblii ra3 u nonyTHele HedTsHbIE Ta3bl. HedTh u 2
e€¢ mnpoucxoxaeHue. CrnocoObl mnepepabOTKM He(TU: NEperoHKa, KPEKUHTI (TePMHUYECKUH,
KaTauTHueckuil), nuponus. [IpoaykTel mepepaboTKH  HEPTH, UX NPUMEHEHHE B
MPOMBIIIJIEHHOCTH
u B ObITy. KaMeHHBI yroJib M IPOJYKTHI €r0 NepepaboTKH
Tema 4.2. Coaep:xxaHue yueOHOro MaTepuaJia 2 OK 02
@usnko-xumuueckue  |JlabopaTopHble 3aHATHS OK 04
CBOMCTBa 21. JlabopatopHas pabota Ne3 «CBoiiCTBa yriIeBOIOPOIOBY.
YTJIeBOAOPOAOB TpuBnanbHas U MeXIyHapoaHAas HOMEHKJIATypa, XUMHUYECKHUE CBOWCTBA, CIIOCOOBI MOIy4EHUs )
yraeBonopoaoB. Ilomyuenue sTuineHa M uU3yyeHHE €ro cBoWcTB. MojeaupoBaHUE MOJIEKYT U
XUMHUYECKHX TPEBPAICHUN YIIIEBOJOPOJIOB (Ha IMpUMeEpe 3TaHa, HTUJICHA, alleTHJeHa U JIp.) U
raJIOr€HONPON3BOAHBIX
Paznen 5. Kuciiopogocoaep:kamue oprannyecKue coeinHeHust 14
Tema 5.1. Coaep:xxaHue y4eOHOIro MaTepuaJia 2 OK 01
Crnuptsl. denon 22. IlpenenbHble OAHOATOMHBIE CHHUPTHI (METAHOJ M D3TaHOJN): CTpOeHue, (GU3NYECKUue u OK 07
XMMHUYECKHE CBOMCTBA (pEakiMM C aKTHBHBIMH METAJUIaMH, rajloT€HOBOJOPOJAMH, T'OpPEHHUE),
npuMeHeHrue. BoopoHble CBSI3U MEXKIYy MOJIEKyJIaMu CHUPTOB. PU3HOJIIOTHYECKOE IEHCTBUE 2

METaHOJIa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.
MHoroaroMHble COUPTHI (3THJIEHIJIMKOIb U TIHUIEPUH): CTPOCHUE, (PU3NYECKHE U XMMHUYECKUE
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CBOMCTBAa (B3aMMOJEHCTBHE CO IIEJOYHBIMU METAJJIaMH, KauyeCTBEHHAsh peakius Ha
MHOT0aTOMHBIE CIUPTHI). PU3HOIOrHUECKOe JAeHCTBUE Ha OpraHu3M 4ejoBeka. lIpuMenenue
[JIMIEPUHA U STUICHTIIUKOJIS.

®enon. CtpoeHue MOJEKYJbl, (U3MUECKHEe M XUMHYECKHe CBoWcTBa (eHona. TOKCHYHOCTH
¢enona, ero GuU3MOIOTHUYECKOE ICHCTBUE HA OPraHu3M 4enoBeka. [Ipumenenue genona

Tema 5.2.
AJnbIeruasl.
KapOoHOBBIE KHCIIOTHI.
Crnoxuble 3¢upbl

Conep:kaHue y4eOHOI0 MaTepuaJa

23. Anpneruibl M KETOHBI ((pOopMalIbIETHl, aleTalbJIeTu, alleTOH): CTpOCHHE, (HU3HUECKUE U
XMMHUYECKHE CBOWCTBA (PEaKLMU OKUCIEHUS M BOCCTAHOBJIEHMS, KAueCTBEHHbIE DPEaKLUu),
[OJIy4Y€HHUE U IPUMEHEHHE.

OnHOOCHOBHBIE NpefieNibHbIE KapOOHOBBIE KHUCIOTHl (MypaBbUHAash W YKCYCHas KHUCIIOTBI):
cTpoeHue, ¢GU3MYEeCKHe W XUMHYECKHEe CBOWCTBa (0OIIME CBOWCTBA KHCIOT, pEaKIUs
sTepuduKanum), MoidydyeHHue M npumeHeHue. CreapuHoBas U OJIEMHOBas KHCIOTHl Kak
IIPEJICTABUTENIN BBICIIMX KapOOHOBBIX KUCIIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX
Morollee IeiicTBHE.

24. CnoxHble 3QHpBl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONM3 CIOXHBIX 3(QHPOB.
Kupsl. I'maponns xxupos. ITpumeHneHne xupoB. buonoruyeckas poJib KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
YrneBoabl

Coaep:xxaHue y4eOHOIro MaTepuaJia

25. VYraeBogpl: cocTaB, Kiaccu(uKanus yriaeBoJoB (MOHO-, AM- W TMoJMcaxapuipsl). Imroko3a —
NPOCTEHIINKA MOHOCAaXapHJl: OCOOEHHOCTH CTPOECHMSI MOJIEKYJbI, (PU3HUECKHEe U XUMUYECKHE
CBOWCTBa TIIIOKO3bI (B3auMojneicTBue ¢ rujapokcuoM meau (II), okucneHume aMMHauHBIM
pactBopoMm okcuaa cepedbpa (I), BoccranoBieHue, OpoKEHHE TIIFOKO3bI), HAXOXKICHUE B TIPUPO/IE,
NPUMEHEHHE TJIOKO3bl, OHOJOrMyecKkas pojib B JKU3HEACATEIbHOCTH OpraHu3Ma 4YeJOBeKa.
®orocunTe3. PpyKTO3a KaK U30MEP TITHOKO3bI.

26. Caxapo3a — MpeJICTaBUTENb HCAXapUa0B, THIPOIN3 CaXxapo3bl, HAXOXKICHUE B MPHUPOJE U
pUMEHEHHE.

[Tonucaxapuapl: Kpaxmal U IEJUIIONI03a KaK MPUpPOJAHBbIE monumephl. CTpoeHHe Kpaxmana U
LEJUTION03bI, PU3NYECKHEe U XUMUYECKHE CBOMCTBA KpaxMmaia (THAPOJIN3, KaueCTBEHHAs peaKius
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
PU3NKO-XUMHUYECKHE
CBOMCTBA
KHUCJIOPOJIOCOIepKAIINX
OpraHN4YeCKHUX
COCIMHECHMH

Conep:kaHue y4eGHOro MaTepuaJjia

IIpakTHYeckHe 3aHATHA

27. Tlpaktuueckas pabora Ne§. «HomeHkmarypa KHCIOPOAOCOAEPKANIUX OPTraHUYECKHX
COCTUHEHUIN.

TpuBnanbHas U MEXIyHapoaHAs HOMEHKJIATypa, XUMHUYECKHUE CBOWCTBA, CIIOCOOBI MOIYy4EHUS
CIIUPTOB U (hE€HOJIOB, KAPOOHOBBIX KUCIOT U 3(PHUPOB, alIbIETHAOB U KeTOHOB. COCTaBJIEHHE CXEM

OK 01
OK 02
OK 04
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peakuuii (B TOM 4MCIE IO MPEAJOKEHHBIM LENOYKaM IIPEBPAIICHUI), XapaKTepU3YIOLINX
XMMHYECKHE CBOMCTBA KUCIOPOLOCOAEPKAIUX OPraHUYECKUX COCIUHEHUM

28. IlpakTrueckas padota Ne9. «Xumuueckue u pu3nuecKue CBOMCTBAa KHUCIOPOA0COACPIKAIIX
OpPraHUYECKUX COCTUHEHUS.

[IpoBenenue, HaOIIOACHWE M ONKUCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHPTOB,
KayeCTBEHHbIE PEAKLUU OJHOATOMHBIX CIUPTOB (OKUCIeHHEe 3TaHoja okcuaoM wmenu (1)),
MHOI0aTOMHBIX CIIUPTOB (B3auMojelcTBue raunepuHa ¢ ruapokcunom meau (II)), anpaerunos
(OKHCIIEHHE aMMHAaYHbIM pacTtBopoM okcuma cepeopa(l) u  rugpokcumom wmeam (1),
B3aMMOJICHCTBHE Kpaxmalla C MOJJOM), H3yUYE€HHUE CBOMCTB pacTBOpa YKCYCHOW KHCIIOThI

Paznen 6. A3oTconeprkaniue OpraHnyecKue coeTuHeHus 4
Tema 6.1. Coaep:xaHue y4eOHOIro MaTepHuaJia 4 OK 01
AMUHBL. 29. AMUHBI: METUJIAMUH — MPOCTEHIINI PEACTaBUTENb AMUHOB: COCTAB, XUMUYECKOE CTPOCHHUE, OK 02
AMHWHOKHUCIIOTHI. bu3HYecKre U XMMUYECKUE CBOMCTBA, HAXOXKICHUE B IPUPOJIE. OK 04
benku AMUHOKHUCIOTH Kak aM(oTepHble OpraHuyeckue coeiuHeHus. DuznyecKkue U XUMHUYECKUE

CBOICTBa aMMHOKMCIOT (Ha HIpuUMepe TIiuiuHa). buojormueckoe 3HAYE€HHUE AMHHOKHCIOT. 2

Ilentuasbl.

benkn xak npupoassle monumepsl. IlepBuuHas, BTOpUYHAs W TPEeTUYHAs CTPYKTypa OENKOB.

XUMHUECKHE CBOICTBA OEIIKOB: THAPOIIN3, IeHATYpallHsl, KAYeCTBEHHbIE peaKIIMi Ha OEIKH

IIpakTHYecKue 3aHATHS

30. IIpaktuueckas padora Nel(. «CBoiicTBa a30TOCOAEPKALINX OPTAaHUUYECKUX COSTUHEHUI.

®uznyeckue M XMMHUYECKHE CBOICTBA aMUHOB (peaklMM C KUCJIOTaMH M TOPEHHUS) U 2

aMHHOKHUCIIOT (Ha mpumepe riuiuHa). HabmoeHue u onucaHue JE€MOHCTPAL[MOHHBIX OIIBITOB!

JieHaTypausi OelIKOB MpU HarpeBaHUU, 1IBETHbIE pEaKuu OEJIKOB
Pa3znen 7. BbicOKOMOJIEKYISIPHbIE COCAUHECHUS 2
Tema 7.1. Copepxxanue yyeOHOro MmarepuaJia 2 OK 01
IInactmaccel. IIpakTHYecKkHe 3aHATHA 2 OK 02
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Kayuyku. Bonokna 31. Ilpaktuueckas pabora Nell. «CuHTe3, aHanm3 U KiIaccU(PHUKAIMSA BBICOKOMOJEKYIJISPHBIX OK 04
COCTUHEHUIN IIK 2.4
OcHOBHbIE TIOHATUS XHMMHMHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHUIN: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpHU3AlMK, CPelHsAs MOJeKyspHas wmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALUS U TOJIMKOHICHCALINS.
O3zHakoMjieHHEe ¢ 00pa3llaMu MPHUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yyKOB:
IJIACTMACCHl (TIOJIMATUIIEH, IOJIMIIPOINIIEH, MOJIMBUHWIXJIOPU, HOJUCTHPOII); HATypajbHBId U
CUHTETHUYECKHE Kayuyyku (OyTaJMECHOBBIM, XJIOPONPEHOBBI U H30MPEHOBBI); BOJIOKHA
(HaTypanbHBIE (XJIONOK, IIEpCTh, WIENK), MCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHMCKO3a),
CUHTETHUYECKHE (KaIpOH M JIABCaH)
Konrtpoabnasi pabGora .
) 32. CTpyKTypa U CBOICTBAa OPraHMYECKUX BellecTB (1o pazzaenam 3-7)
IIpogeccuonaibHO OpHEHTHPOBAHHOE CO/iep:KaHue (coiep:KaHNe PUKJIATHOTO MOIYJIs)
Pasnea 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH YeJI0BEKA OK 01
Tema 8.1. Copaepxxanue yueOHOro MmarepuaJia OK 02
XuMHueCcKue 33. IIpaBuia 3KOJOTHYECKHU 11€TIECO00PAa3HOTO MOBEIEHHs B OBITY M TPYAOBOH AEATENbHOCTH B OK 04
TEXHOJIOTUHU LENSIX COXPAaHEHUs CBOEr0 3J0pPOBbsi M OKpYXarolled MPUPOAHON Cpefbl, ONaCHOCTb OK 07
B IIOBCEHEBHOM | BO3/IEHICTBUS HAa KHMBBIE OpPraHMW3Mbl OPraHUYECKMX BELIECTB OTAENbHBIX  KIACCOB IIK 2.4

u  mpodeccruoHambHOM
NesITeNIbHOCTH YeJIOBEKa

(YrJIeBOIOpObI, CHUPTHI, (PEHOJBI, XJIOPOPTraHUYECKHWE IPOU3BOAHBIC, ANBACTUILI U [Ip.),
MOKa3aTeNb NPeaeabHO TOMYCTUMOW KOHIIEHTPALIUU U €r0 UCIIOIb30BaHUE.

34. Ponp xuMu# B 00ECIIEYCHUHU SKOJOTUYECKOU, SHEPTeTHUECKOW U MUILEBON 0€30MacHOCTH,
pa3BUTUM  MEIWIMHBI, CO3/JaHUM HOBBIX MaTepuanioB (B 3aBUCUMOCTH OT BHUJAA
MPOoeCCHOHAIBHON TEITETLHOCTH ), HOBBIX UCTOUYHUKOB YHEPTHUH (AIbT€PHATUBHBIC HCTOUYHUKH
sHeprun). lloHsATHE O Hay4YHBIX METOJaX I[IO3HAHUS BEIIECTB WU XHUMHUYECKUX PEaKIIMil.
[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIIUAIIAX TPOMBIIIUICHHOTO TMOJYYEHUS Ba)KHEHIINX
BelecTB (Ha MpUMepax MPOU3BOJICTBA AMMHAKa, CEPHON KHCIOTHI, METAHOIIA).

XuMHsT W 3]I0pOBhE UEJOBEKA: TMpaBmwia 0O€30MacHOr0 WCIOJIb30BAHUS JIEKAPCTBEHHBIX
penapaToB, OBITOBOY XMMHH B MTOBCETHEBHOMN KU3HU

IIpakTnyeckue 3aHATHS

35. IpakTtuueckas pabora Nel2. «IIpuMeHeHne XUMUYECKUX BEIIECTB U TEXHOJOTHUH C YyUeTOM
Oynymieit mpodeccuoHaIbHOM ACSITEIIBHOCTI.

Pemenue Keﬁc-3az[aq no TEMaMm: IMHUIICBBIC NPOAYKTbI, OCHOBBI PAWOHAJIBHOI'O IIWTAHHA,
BROKHCHIIME CTPOWTEIbHBIE W  KOHCTPYKIIMOHHBIE  MAaTEpHaNbl, CEIbCKOXO03SHCTBEHHOE




MPOU3BOJICTBO, KPACKH, CTEKJIO, KEpaMHKa, MaTepHalbl JUIS SJICKTPOHUKH, HAHOMATEPHAIIBI,
TEKCTHJIbHBIC BOJIOKHA, WCTOYHUKMA DSHEPTHH, OPTraHMYECKHEe W MHUHEpaJIbHBIC YIOOpEHHUS,
JICKAPCTBCHHBIC U KOCMCTUYCCKUC MPLCIIapaThl, GBITOBaSI XUMHA, MaTCpUaAJIbl U3 UCKYCCTBCHHBIX U
CHHTETUYECKUX BOJIOKOH.

36. 3ammra: IlpeacraBieHue pe3ydbTaTOB peHICHHS Keiic-3a1ad B (QopMe MHUHH-TOKIAIa
(orryckaeTcst MCIOJIb30BaHKe IpadMueCKUX U PE3CHTAIIMOHHBIX MAaTEPHAJIOB)

IIpoMeskyTOouHasi aTTecTalUs N0 AucuMIInHe (TuddepeHnpoOBaHHbIH 3a4ueT)

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
OCHAaUIeHMsI. DTO OOBICHIETCI OCOOCHHOCTSIMU JAUCLMUILINHBI, B IIEPBYIO OUYEPEb,
e€ DOKCINEPUMEHTAIBHBIM XapaKTepoM, IIUPOKUM CIIEKTPOM NPUMEHEHUS U
NPAaKTHYECKONW  3HAYMMOCThIO. PekoMeHayemMoe  MaTepualbHO-TEXHUYECKOE
oOecrieueHne KaOWHETa XUMHM M XUMUYECKOM JIabopaTopuu  BKIIOYAET:
CHCIMATU3UPOBAHHYI0O MeOeldh W CHCTeMBbl XpaHEHUs, TEXHUYECKHe U
DIIEKTPOHHBIE CpPEACTBA OOydYEHHUs, JIEMOHCTPAIMOHHBIC Y4eOHO-HATJISATHBIC
nocoOusi, JAEMOHCTpAllMOHHOE OOOpyJIOoBaHME U MPHUOOPHI, J1abopaTOpHO-
TEXHOJOTHYECKOe 000pya0BaHUE, JTa0OPATOPHYIO XUMUYECKYIO TIOCYAY, MOJEIH
(oObeMHBIE W TUIOCKHE), HATypaJbHble OOBEKTHI (KOJUICKIIUH, XHWMHYECKHE

pEeaKkTUBbI), 000pyI0BaHKE JIAOOPAHTCKOM.

Cl'[elll/laﬂl/l3l/lp0BaHHaﬂ Me0esIb U CHCTEMbI XPAaHCHUA

1 | Cron nabopaTopHbIil 1EMOHCTPAIIMOHHBIH (C 3aIIUTHBIM, XUMOCTOHKUM U TEPMOCTONKUM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKON M OTBEJICHUEM BOJbI, CAHTEXHUKOM,
AIIEKTPUYECKUMU PO3ETKaMH, aBTOMaTaMHU aBapUUHOTO OTKIFOUEHUS TOKA)

2 | Cron nabopaTOpHBIN JEMOHCTPAIIMOHHBIN C HAJICTPOMKOH (C 3aIIUTHBIM, XUMOCTOMKUM 1
TEPMOCTOMKHUM MOKPBITHEM )

3 | Cron yueHn4eckuil 1abopaTOpHbBIN, PEryIUPYEMbIN MO BHICOTE (C 3aILIUTHBIM,
XUMOCTOMKUM M TEPMOCTOMKUM MOKPHITHEM, PAKOBUHOM, OOPTUKOM MO HAPYKHOMY
Kparo, MOJBOAKON M OTBEICHUEM BOJIbI, U CAHTEXHUKON )/CTOJN yUeHUUECKHH,
pEryJIUpyeMBbIii 0 BBICOTE (MMPUOOPETAETCS TOIBKO MPU HATWYUH CIICIUATBHOTO
71a00PAaTOPHOTO OCTPOBHOTO CTOJNA) (10 KOAUUECM8Y 00YYaAOuuxcsi)

4 | Cryn y4eHUYECKHH (no Koauuecmay 06y4arouuxcs)

()]

Oruerymurens

(o)

Jocka kiaccHasi/PenbcoBast cuctema ¢ KJIIaCCHOM U MHTEPaKTUBHON JOCKOM
(mporpammHOe obecrieueHue, MPOeKTop, KPEIUIeH!s] B KOMIUIEKTE)/HHTEPAKTUBHOM
MaHes b0 (MporpaMMHOE 00ecredeHre B KOMITJIEKTE)

Croa ¢ sAuMKamMHu Uil XpaHEeHUs/TYMOOH (pabouee mecmo npenodasameiis)

Kpecno obucnoe (pabouee mecmo npenodasameris)

Jlocka npoOkoBasi/Jlocka MarHUTHO-MapKepHasi

—|\O |0 |

0 | Cuctrema (yCTpOWCTBO) Uit 3aTEMHEHHUS OKOH
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11

[Tkad BHITSHYKHON MaHOPAMHBII

12 | Illkad nnst xpaHeHus: y4eOHBIX TOCOOUH

13

ArnTedka YHUBEpcaJlbHas JUIs OKa3aHUsI IEPBOM MEAUIIMHCKON TOMOLIN

TexHuyeckHe cpeacTBa

MHOrohyHKIIMOHAIBHOE YCTPOUCTBO/IPHHTEP

HHTepakTUBHBINA MPOTPaMMHO-aNTIaPATHBIA KOMIUIEKC MOOUIBLHBIN WIIM CTAllMOHAPHBINA
(mporpammHOE obecrieueHue, MpoeKTop, KperieHne B KomiuiekTe )/PenascoBas cucrema ¢
KJIACCHOW M MHTEPAKTUBHOM JI0CKOM (ITporpaMMHoOe obecriedeHue, poeKTop, KperieHue
B KOMIUJICKTE )/ HHTEPAKTUBHON MaHENbI0 (IporpaMMHOe 00ecieueHrE B KOMILIEKTE)

[TepconanbHbI KOMIBIOTED € TIepudeprueii/HoyTOYK (JTMIIEH3NOHHOE TPOrPaMMHOE
obecrieueHue, 00pa3oBaTeIbHbII KOHTEHT U CUCTEMA 3alllUThl OT BPEIOHOCHOM
uHopMaLuu, MporpaMMHoe obecrieuenue st HupoBoii 1adoparopuu, ¢
BO3MOYKHOCTBIO OHJIaliH-0IIpOCa)

3.]'IeKTp0HH]>Ie cpeacrea Oﬁy‘leHI/IH

DnekTpoHHbIe cpencTBa o0yueHus/MHTepakTuBHbIe TOCOOM/OHIAH-KYPCHI (110
pazoenam paboyetl npocpammol)

JleMOHCTpPAlIHOHHbIE Y4eOHO-HATJISIIHbIE I10CO0HS

CrnoBapu, CIpaBOYHUKH, SHIUKIIONEIUS (1O XUMUYECKUM HAYKAM)

Kommiext IOPTPECTOB BCIIUMKUX XUMHUKOB

[TocoOus HATIAAHON DKCITIO3ULIAN

AW |[—

[lepuonnueckas cucrtema XumMuieckux 3jaeMeHToB JI.J. Menneneesa

Crnenuajn3upoBaHHasi MeOeJib U CHCTEMbI XPAHEHHsl I XUMHYECKOii J1JabopaTopuu

JlaGopaTopHbIii OCTPOBHOM CTOJ (IBYXCTOPOHHUH, C 3alIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITUEM, HAJICTOJIEM, C ITOACBETKON U AIEKTPUUECKUMU PO3ETKAMH,
MI0JIBOJAKOM U OTBE/IEHUEM BO/Ibl, U CAHTEXHUKOM)

Ctyn 1abopaTopHBbIil, pEryJIUpyeMbIil IO BBICOTE

Crton 1a00paTOpHBIA 1EMOHCTPAIIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOUKUM U TEPMOCTONKUM
MTOKPBITUEM, PAKOBUHOM, ITOJIBOJIKOM U OTBEAECHUEM BOJbl, CAHTEXHUKOM,
AIEKTPUUYECKUMHU PO3ETKAMH, aBTOMATAMH aBAPUMHOTO OTKJIFOUECHHSI TOKA)

Cron 1abopaTopHBIil 1EMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOH (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOUKUM TTOKPBITHEM )

Crou ¢ simuKamMu 1715l XpaHeHUs1/ TyMOoi

(o)

Kpecino oduchoe

3

Oruerymurenb

JleMOHCTpalMOHHOE 000PYI0BaHME U MPUOOPHI I KAa0MHeTA U JJadopaTopun

Becsl anexktponnble ¢ USB-nepexoaHukoM

CTonuk MO IbEMHBIN

[lenTpudyra 1eMoHCcTpalMOHHas

[IITaTuB TEMOHCTPALMOHHBIN

AnnapaT JJI1 TIPOBCACHUA XUMHUYCCKUX pCaKLII/Iﬁ

Amnmnapar Kunna

OBIHOMETP

['openka yHUBEpCcaJIbHAs

O [0 (QA[N|n |- |W(N|—

[Tpubop /i WILTIOCTPAIH 3aBUCUMOCTH CKOPOCTH XUMHUYECKHUX PEAKIMd OT YCIOBUMN
OKPYXaIOIIEH Cpeapbl

10 | HaGop st 251eKTpoau3a 1eMOHCTPAIIMOHHBIN

11

[TpuGop /U1l ONBITOB IO XMMHUH C MIEKTPHUUECKUM TOKOM (J1aOOpaTOpHBINA)

12

[Tpubop /Ui OKKCIIEHUSI CIUPTA HAJ METHBIM KaTaJIu3aToOpoM

13

HpI/I60p JJI TIOJTYYCHH A TAJIOMJ0AJIKAHOB ,[[CMOHCTpaI_II/IOHHHﬁ

14 | [Tpubop /Ui MOJIy4eHUs PACTBOPUMBIX BELLIECTB B TBEPJIOM BHJIE

15

YcranoBka 7151 QUIBTPOBAHUS O] BAKYYMOM
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16 | [Tpubop /Ui onpeesieHus: COCTaBa BO3ayXa

17 | 'a30aHanm3aTop KUCIOPOIa U TOKCUYHBIX Ta30B ¢ U(POBON MHAMKAIIMEH TTOKa3aTeNIeH

18 | ITpubop /i MILIIOCTPAlIMK 3aKOHA COXPAHEHMsI MAacChl BELLIECTB

19 | YcraHoBKa JiJ1sl IEPETOHKM BEIIECTB

20 | bapomerp-anepou

21 | HabGop nnst u3ydeHus BOJOPOAHON SHEPTETUKH

22 | pH-MeTpsI (Oonornumenvroe sapuamusroe 06opydosaue)
JlabopaTOpHO-TeXHOJI0rH4YeCKoe 000py/10BaHMe I KAOMHeTA U JiadopaTopun

1 | [Tpubop /Ui MoJIy4eHHUs TaJIONI0JIKAHOB U CJIIOKHBIX 3(DHUPOB 1a00PaTOPHBII

2 | Konbonarpesareinb

3 | DIEKTpOIIUTKA

4 | bansi koMOMHUpPOBaHHAs J1abopaTopHas

5 | Becsl 1 ChIIlyquX MaTepuajIoB

6 | [IpuGop ju1st moJTydeHusl ra30B

7 | CnupToBKa J1abopaTopHast

8 | MarnuTHas mMemanka

9 | Mukpockon nupoBoii ¢ pyKOBOJCTBOM II0JIb30BATENS M TOCOOMEM JIJISl YUAIITHXCS

10 | HaGop 1y1st YMCTKH ONTHKH

11 | HaGop mocyasl uisi peakTHBOB

12 | Habop nocyibl ¥ IpUHAUIEKHOCTEH JUIsl pabOThI C MAJIBIMHU KOJMYECTBAMHU BEILLIECTB

13 | Habop npuHaasie:KHOCTEHN 711 MOHTaXa MPOCTEHIINX TPUOOPOB MO XUMHHU

14 | Habop mocy/ibl ¥ MPUHAUISKHOCTEH 13 MponuyieHa (MUKPOJIabopaTopusi)

JlabopaTopHasi XuMHUYeCKas NMOCy/aa 1Jisl KaOUHeTa U J1adopaTopun

1 | KommuiekT K010 1eMOHCTPAIIMOHHBIX

2 | Habop npo6oK pe3nHOBBIX

3 | Ilepexo/1 CTEKISTHHBIN

4 | IlIpobupka Bropia

5 | IIpobupka ABYXKOJEHHAs

6 | CoenuHHUTENb CTEKJISTHHBIN

7 | 3axuM BUHTOBOM

8 | 3axxum Mopa

9 | lllmaHr CUIMKOHOBBIM

10 | KOMIUIEKT CTEKIJISIHHOM MOCY/ bl Ha MITH(ax J1eMOHCTPAIIMOHHBIH

11 | lo3upyroriee ycTporcTBO (MEXaHUYECKOE)

12 | KoMIuiekT uzfenuit u3 kepamuku, hapdopa u dastca

13 | KommuiexT j1oxek gapdopoBbix

14 | KoMIIIEKT MEpHBIX KOJIO MaJIoro oobema

15 | KoMIIeKT MepHBIX K0JIO

16 | KoMIUIeKT MEPHBIX ITWJIMHIPOB TIACTHKOBBIX

17 | KOMIUIEKT MEPHBIX IIMIMHAPOB CTEKIISTHHBIX

18 | KoMIIeKT BOPOHOK CTEKJISTHHBIX

19 | KoMmuiekT nuneTox

20 | KoMIJIeKT cTakaHOB IJIACTUKOBBIX/CTEKIISTHHBIX

21 | KoMIIeKT cTakaHOB XUMHUYECKUX MEPHBIX

22 | KoMIJIEeKT CTaKaHUYMKOB JIJIsl B3BELIMBAHUS

23 | KOMIJIEKT CTYNOK C ECTUKAMHU

24 | HaGop mmnarenei

25 | Habop nuHI1IETOB

26 | Habop yaek Iletpu

27 | TpyOxa cTexssHHAsI
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28 | Dkcukarop

29 | Yama kpucramin3aiuoHHas

30 | umoel TUreIbHEIS

31 | bropetka

32 | ITpobupka

33 | banka noj peakTUBbI MOJIMITUICHOBAS

34 | banka oy peakTUBBI CTEKJISTHHAS U3 TEMHOTO CTEKJIA C MPUTEPTON MPOOKOM

35 | Habop cKIISIHOK Uil pacTBOPOB PEaKTUBOB

36 | ITamouka cTeKIsTHHAS

37 | llltaTuB juist mpoOHPOK

38 | KoMIUIeKT CpeaCcTB 11 MHANBUIYaJbHOW 3aIIUThI

39 | KoMIIEKT TepMOMETPOB

40 | CymmibHas naHenb JUisl IOCY/Ibl

41 | ®unbTpoBanbHas Oymara/GuiabTpbl OYMaKHBIE (QONOIHUMENbHOE BAPUAMUBHOE
obopydosanue)

Mogaesn (00beMHBIE M IUVIOCKHE), HATYPAJIbHbIC 00beKThI (KOJLICKIMU, XHMUYeCKHe
peakTHBbI) 1Jisl KAOUHeTa U J1a0opaTOpuu

Kommext Mojenen KPpUCTAJUINYCCKUX PCIICTOK

Moiens MOJICKYJIbI OeKa

H8.60p JJIA MOACIMPOBAHHNA CTPOCHHUA HCOPIaHMYCCKHUX BCIICCTB

Habop 1st MoiennupoBaHusi CTPOCHMSI OPTAaHMYECKUX BEIIECTB

HaGop a1 MoaenupoBaHysl CTPOCHUsI aTOMOB U MOJIEKYI

H8.60p JJIA MOACIMPOBAHMSA DJICKTPOHHOI'O CTPOCHH A aTOMOB

KommiiekT komieknu

0 (Q| NN | |W[N[—

KoMIiekT XMMHYSCKHX PCaKTHBOB

ObopynoBanue JJ1a00PAHTCKOM KAOUHETa XUMHUH

Crou ¢ siimmKamMu A71si XpaHeHHs1/ TyMOoi

Kpecino oduchoe

Cton 1a00paTOpHBI MOSUHBIN

CYI_HI/IJ'IBHEUI MaHCJIb AJId ITOCYAbI

[Ixad mist XxpaneHus y4eOHBIX MOCOOMIA

[Ikad a5 XpaHeHUs] XUMUUYECKHX PEAKTUBOB

[Ixad mist XpaneHus 1a60paTOPHOIN MOCYIBI/TIPUOOPOB

R0 Q[N N | (W[ |—

[Ikad BHITSAKHON

\O

JlaGopaHTCcKuii CTON

—
(e)

Cryn 1abopaTopHBbIil, peryJIMpyeMblil 10 BEICOTE

—
—

3JICKTpI/I“IeCKHI>'I AKBAAUCTUIISATOPD

—_
\9]

[IIkad cynmuiIbHbIHI

—_
(OS]

Pe3unHoBBIE NepYaTKn

_.
o

KommuiekT epiieii 1uist MbIThsI JJaOOpaTOPHOU OCYAbI

3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu nNporpaMmmbl

Jist  peanmuzanuy  TPOTpaMMbl  TUCHUILIMHBI  OMOIMOTEUHBIN  (OH
oOpa3oBaTeIbLHOM OpraHU3alid UMEET TICYaTHBIC W/ MW 3JICKTPOHHBIC YICOHUKHU U
pa3pabOTaHHbIE B KOMIUIGKTE C HHUMH Y4eOHbIE TIOCOOMS, JOMYyIICHHBIE K

HCIIOJIB30BAHHUIO IIPpHU pcain3alrn O6paBOBaTeJ'IBHBIX mnmporpamMm  CpC€aHCro
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npodeccuoHanbHOTO 00pa30BaHUs, peaiu3yeMblX Ha 0a3e OCHOBHOTO OOIIETro
oOpa3oBaHUs.

[Ipu peanuzanuu nporpaMmbl AUCHUILUIMHBI BO3MOXKHO HCIIOJIb30BaHUE
AJIEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB, AOMYIIEHHBIX K HMCIOJIb30BAHUIO MPHU
peanu3aiuy 00pa3oBaTeIbHBIX MPOTPAMM CPEIHETO 00IIeT0 00pa30BaHUS.

3.2.1. OCHOBHbIC HCTOYHUKM:

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:
AJIEKTPOHHBIN // DNEKTpOHHBIN pecypc 1udpoBoit oOpazoBarensHoil cpenbl CIIO

PROFo06pa3oBanue:[caiit].—URL: _https://profspo.ru/books/149031

2. I'abpuensan, O. C. Xumus: 11 knacc: 6a30Bbiii ypoBeHb: yueOHuk / O. C.
[Nabpuensn, M. I'. OctpoymoB, C. A. CnagkoB. — 7-¢ u3a. — Mockaa:
[Ipoceemenne, 2025. — 130 c¢. — ISBN 978-5-09-127052-5. — Texkecr:
AJIEKTPOHHBIN // DNEeKTpOHHBIN pecypc 1udpoBoit oOpazoBarensHoil cpenbl CIIO

PROFo06pa3oBanue: [caiit].— URL: https://profspo.ru/books/152554

3.2.2. JIonoJIHUTEJIbHbI€ HCTOYHUKMU:

1. Pymsutuc, I'. E. Xumusi: 6a30BbIii ypoBeHb: YUEOHUK JJIsl 00pa30BaTeIbHBIX
OpraHM3aluii, peaTu3yIonMX  o0Opa3oBaTelbHbIE  MPOTPAMMBI  CPEIHETO
npodeccuonanbHoro oopazosanus / I'. E. Pymsutuc, ®@. I'. ®enbaman. — 2-e uza.
— Mocksa: IIpocsemenne, 2025. — 336 c¢. — ISBN 978-5-09-124954-5. —
TekcT: 37IeKTpOHHBIN // DIEKTpOHHBIN pecypc nudpoBoil 00pa30BaTEIbHOI Cpebl

CIIO PROFob6pazoBanue: [carit]. — URL: https://profspo.ru/books/149034
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4. KOHTPOJIb " OIEHKA PE3YJbTATOB OCBOEHUA
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

KoHTponb u oueHka pe3yJdbTaTOB OCBOEHHUSI 00I11e00pa3oBaTesbHON
JVCHUIUIMHBI PACKPBIBAIOTCS YEPE3 NUCLUIUIMHAPHBIE PE3YIbTAThI, HAIIPABIICHHbBIC
Ha (QopMHpOBaHHE OOIIUMX W MPOPECCHOHATBHBIX KOMIETEHIIMH MO paszaenam
Y TEMaM COJIepKaHusl yueOHOTO MaTepHaia.

Oo6masi/mpodeccuonaaibHas THun oeHOYHbIX
pod Pa3znen/Tema .
KOMIIeTeHIIHS MepPONnpHUsITHI
OK 01. Berbupatb crioco0bl perieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHATILHOMN ACSITEIIPHOCTH Tema 2.1, 2.2
IPUMEHUTEIBHO K pa3IMuHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1 TectupoBanue
Tema 7'1 VYcTHBIH onpoc
Tema 8'1 Permenre pacuéTHBIX 3a1a4
; Habmonenue 3a xoaom
OK 02. Mcnosib30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, A A
BBITIOJTHEHUS MPAKTUKO-
Cpe/cTBa MOUCKa, aHalIu3a 1 1.6, 1.7 OpHEHTHPOBAHHBIX 387
WHTEpIpeTauy HHPOPMALIUH, U Tema 2.1,2.2 e rcTanere
TaBJICHU
nH(pOpMAIIMOHHBIE TEXHOJIOTHH JIJIsI Tema 4.1, 4.2 pel
BBITTOJTHEHHS 33 i T 52-54 Pe3yJIbTaToB
Jad mpodecCuoHaIbHOM ema 5.2-5. HDAKTHIECKIX 1
NEeATEILHOCTH Tema 6.1 p6 6
Tema 7.1 71a00paTOPHBIX pabOT
Tema 8'1 [TpoBeneHNE XUMUIECKOTO
- SKCIIEPUMEHTA
OK 04. Tema 1.7
. Brmonnenue
O¢dhexkTnBHO B3aUMOIEHCTBOBATH U Tema2.1,2.2 KOHTPOITBHBIX
paboTaTh B KOJJIEKTHBE H KOMAH Ie Tema 4.1, 4.2 paBor mo
Tema 5.2-5.4
Tena 6.1 paszaenaM AUCIUILTUHBI
’ O1eHKa caMOCTOATEILHO
Tema 7.1 N
BBITTOJTHEHHBIX 3aJaHUI
Tema 8.1 o
= 3ammra penieHus Keic-
OK 07. ConeiicTBOBaTh COXpaHEHUIO Tema 1.7 .
. 3aja4 (¢ yuyetoM Oymymieit
OKpYJKarollei cpensbl, Tema 5.1 pOhECCHOHATBHO
pecypcocOepekeHuo, IpuMeHsITh 3Hanus | Tema 8.1 HeNTesHOCTH)
00 M3MEHEHUU KIMMaTa, TPUHIIUIIBI BbImoHeHHe 3a1ammii
OepexIIMBOro MPOU3BOACTBA, 3P(HEKTUBHO o
. . MIPOMEXKYTOUHOM
JIEIICTBOBAThH B UYPE3BBIYANHBIX CUTYAITHIX ATTECTALIH
IIK 2.4 Tema 1.2, 1.6, 1.7
Tema 2.1
Tema 4.1
Tema 7.1
Tema 8.1
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