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1. OBIIASI XAPAKTEPUCTHUKA PABOYEW ITPOIPAMMBI
OBHIEOBPA3OBATEJBHOU JUCIHUIIJIMHbBI «XUMMUA»

1.1. MecTO IMCHMILVIMHBI B CTPYKTYpe 00pa3oBaTeibHOW NMPOrpamMMbl
C1io

O6mieoOpazoBaTenbHas JUCHUILIIMHA «XUMHSD SBISETCS 00s3aTeIbHOM
4acThl0  0011€00pa30BaTEIbHOTO IUMKJIAa 00pa30BaTeNbHOM MpPOrpaMMbl B
cootBeTcTBUH ¢ PI'OC CIIO no cnermansaoct 22.02.11 O6paboTka METAIIOB B
METAJUTYPTrUYECKOM MPOU3BOICTBE.

[IpuknagHoii Monaynb BKiIodaer pasgen 8 «Xumus B ObITy H
IIPOU3BOJICTBEHHOM NIE€SITEIbHOCTU YEJIOBEKa», KOTOPBIM peamu3yercs s BCeX
npodeccuil/cnenuaibHOCTE  METOJAOM — pEIIeHHs  KEHCOB, CBSI3aHHBIX €
DKOJIOTHYECKOM O€30HacHOCTBI0 M  OLIEHKOW IIOCIEACTBHM  OBITOBOM H
IPOU3BOJCTBEHHON JEATEIBHOCTH, COOTBETCTBYIOUIEH oTpacisaMm Oyaylen
po(heCcCUOHATILHOM JEATEIBHOCTH 00YyYaromMuXCsl.

1.2. leau u miiaHupyemble pe3yJibTaThl 0CBOCHUS JUCIUIIIMHBI

1.2.1. lean v 3agaum AUCHUILINHbI

Copnepkanue MmporpaMmbl 00111€00Pa30BATEIBHON AUCIUIIIUHBI «XUMHUS
HaIIPaBJICHO HA JJOCTUKEHUE CIEIYIOIIUX LeJIei:

— dbopMHpOBaHUE CHUCTEMbl XUMUYECKUX 3HAHMM Kak Ba)KHEHIIEH
COCTABJISIFOLIEH €CTECTBEHHO-HAyYHOW KApTHUHBI MHpa, B OCHOBE KOTOPOH JiexkKaT
KJIFOYEeBbIE TOHATUS, (yHIAMEHTAJIbHBbIC 3aKOHBl U TEOPUU XHUMHH, OCBOCHHUE
S3bIKa HAyKH, YCBOGHHE W TIOHUMAaHUE CYIIHOCTH JIOCTYMHBIX O000IIeHN
MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIEHHE C HCTOpUEW HMX pPa3BUTUS U
CTAHOBJICHUSI;

— (GbOopMHpOBaHHE W pA3BUTUE MPEACTABICHUA O HAYYHBIX METOJaX
MO3HAHUSI BEUIECTB M XMUMHUYECKHX PEaKIMi, HEOOXOIUMBIX IJiI MPUOOPETCHUS
YMEHHUM OPUEHTHPOBATHCS B MHUPE BEHIECTB U XMMHUYECKUX SIBIICHHUM, UMEIOIINUX

MECTO B IIPUPO/IC, B IPAKTUYECKON M TOBCEHEBHOM KU3HH;



— pa3BUTHE YMEHUH W CHOCOOOB JEATEIHHOCTH, CBSI3AHHBIX C
HAOMIOCHUEM U OOBSICHEHHEM XHUMHUYECKOTO OKCIEPUMEHTa, COOIIOCHUEM
npaBui 0€30MacHOr0 0OpaIIeHUs C BEIIECTBAMMU.

3agaum IMCUMILINHBI:

1)  cdhopmupoBaTh ~ MOHUMAHHUE  3aKOHOMEPHOCTEH  IPOTCKAHUS
XUMHUYECKUX TPOIECCOB U SIBIICHUU B OKPY’KAIOIIEH Cpelie, a TakKe UX CBS3b C
LIEJIOCTHOM HAyYHOW KapTUHOM MUpa U APYTUMH €CTECTBEHHBIMU HAYKaMH;

2)  pa3BHTh YMCHHS COCTaBIATH (OPMYJIBI HEOPraHUYECKHX U
OpraHMYECKUX BEIIECTB, YPABHEHUSI XUMUUECKUX PEaKIUi, OOBICHITh UX CMBICI,
WHTEPIPETUPOBATH PE3yJIbTAaThl XUMHUECKUX IKCIICPUMEHTOB,

3)  chopmupoBaTh HABBIKA MPOBEACHHUS TMPOCTEHIINX XUMHUYCCKHX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIIOACHUEM IpaBUi 0OE€30MacHOro
oOpalleHus C BEIIeCTBaMH U JIa0OpaTOpHBIM 000PYIOBAHUEM;

4)  pa3BUTh YMCHHS HAXOIUTh, AHAJIW3UPOBATH M  HCIOJIB30BATh
MHQOpMAIIMI0O XUMHUYECKOTO XapakTepa U3 pPa3IMyHbIX HWH(MOPMAIIMOHHBIX
WMCTOYHUKOB, BKJIIOYAsl y4eOHYIO JIUTEPATYPy, HAYUHBIC IMyOJIUKAIIUU U UHTEPHET-
pecypcsr;

5) chopMupoBaTh yMEHHUS MPOTHO3UPOBATH  TOCIEACTBUS  CBOEH
NESATETbHOCTH W XUMHUYECKUX TMPHUPOJHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
MPOIIECCOB, YUUTHIBAsI BO3MOXKHBIEC KOJIOTMYECKUE U COLIMAIIbHBIC BO3/ICUCTBUS;

6) chopmupoBaTh NMOHMMAaHHWE 3HAYMMOCTH JOCTHIKCHHH XUMHUYCCKOU
HAyKW M TEXHOJIOTWH JUIsl Pa3BUTHs COIMATIBHOM W MPOU3BOJCTBEHHOW cdep ¢
YMEHUEM TTPUBOJIUTH MPUMEPHI UX IPUMEHEHUS B PA3IUIHBIX cepax KU3HU.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOECHHUSI 001I€00pa30BaTEIbLHOM
aucuIIMHBI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Oco6oe¢ 3HaueHne 0011e00pa3oBaTeibHas JUCHUILUIMHA « XUMHUS UMEET MPpHU
dbopmupoBanun 1 pazsutun OK 01; OK 02; OK 04; OK 07 u IIK 2.1, TIK 2.2,
npeacTaBiieHHbIX B akTyann3upoBaHHbIXx @I'OC CIIO no cnenuansroctr 22.02.11

OO6paboTka METaJJIOB B METAJLTyPTrUYE€CKOM MIPOU3BO/ICTBE.



Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN i

l'[.nalmpyeMble pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

I[I/ICIII/IHJII/IHapHLIe

OK 01. BeiOupars
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeSATeITbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

Oo6mue
JInyHoCTHBIE pe3yabTaThl [0/LKHBI OTpPaXkaThb B
YacTH:
TPYAOBOI0 BOCIIMTAHMS:
— TOTOBHOCTH K  TpPydy, OCO3HAaHHE IICHHOCTHU
MacTepCTBa, TPYIO0TO0HE;
— TOTOBHOCTH K aKTI/IBHOfI NCATCIIBHOCTHU

TEXHOJIOTUYECKOW W COLMAJIbHOW HaIpPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATh,  IJIAHUPOBATh W
CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO JEATEIIBHOCTD;
HWHTEpeC K pa3iaudHbIM cepam mpodeccruoHaabHOM
JIeATEIILHOCTH.

MeTal’lpeJIMeTH])Ie Pe3yJbTaThbl JOJKHBI OTPAKATh:

OsBJianenue

YHHBEPCAJIbHBIMH yY4eOHBbIMH

NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:
a) 0a30BbIe JJIOTHYECKHE IeHCTBHS !

CaMOCTOSITENILHO (DOPMYITHPOBATh U AKTYaTH3UPOBATH
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
yCTaHABIUBAaTh  CYHIECTBEHHBIH  NpPU3HAK WU
OCHOBAaHUA  OJId CpaBHCHHA, KJ'IaCCI/ICbI/IKaI_[I/II/I u
0000MIeHHS;

OTIpeeTISATh eIn JIeATeTLHOCTH,
mapaMETPhl U KPUTEPHUU UX JOCTHUIKCHUSA
BBISBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSX;

BHOCHUTHb KOPPEKTHUBBI B JCATCIBHOCTH, OLCHHWBATH
COOTBETCTBHUEC PE3YJILTATOB LECIAM, OLICHUBATHL PUCKU
HOCJ’IC,Z[CTBPIIZ ACATCIIBHOCTH.

3aJaBaTb

0) 0a3oBbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

JAucuMmiimHapHble pe3yJbTAaThl 10JLKHBI 0TPAKATh:

ITP6 01. chopMUPOBAHHOCTh MPEICTABICHUA: O XUMHYECKOU
COCTaBJISIIOLICH €CTECTBEHHOHAYYHOW KAapTUHBI MHUpPaA, POJIU
XUMHUHM B TO3HAHWUU SIBJICHUH NPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUST W KYJIbTYPBl JIMYHOCTH, €€ (DYHKIIMOHAIBHOMI
IPaMOTHOCTH, HEOOXOIMMOM Ui pelIeHUs MPAKTUYECKUX
3a/1a4 U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
310POBBIO U IPUPOJHOM Cpee;

IIP6 02. BiageHue CUCTEMON XMMHUYECKUX 3HAHHM, KOTopas
BKJIIOYAET:  OCHOBOIIOJIATAIOIIME  MOHATHUS  (XUMHUYECKUUN
QJIEMEHT, aToOM, OJJIEKTpOHHas o00o0JjoYKa artoma, s-, p-, d-
ANEKTPOHHBIE OPOUTAIH aTOMOB, HOH, MOJIEKYIa, BAJIEHTHOCTb,
ANEKTPOOTPHUIATEILHOCTb, CTENEHb OKHUCIECHUS, XWMHUYECKas
CBSI3b, MOJIb, MOJISIPHASE Macca, MOJIAPHBIA 00BEM, YTIEpOIHbIN
ckener, (YHKIUOHAJIbHAs TIpynma, paaukall, H30Mepus,
U30MEPBI, TOMOJIOTMYECKUN psJZl, TOMOJIOTH, YIJIEBOAOPOJBI,
KHCIIOPOJI- M a30TCOJEpIKalle COEIMHEHUs, OUOJIOTHMYECKU
aKTUBHBIC BeIlIeCTBA (YTJIEBOABI, >KUPBI, OEIKH), MOHOMED,
MOJINMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJSPHbBIE
COCIMHEHMS, KPHUCTAJUIMYECKasl peIleTKa, TUIbl XWMHYECKHX
peakuui (OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SH/IOTEPMHUECKUE, PEAKIUU HOHHOrO OOMEeHa), pacTBOp,
JNEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAs
JUCCOLMAIMSA,  OKHCIUTENb, BOCCTAHOBUTENb,  CKOPOCTh
XUMHUYECKON peakluM, XHMHUYECKOE pPaBHOBECHE), TEOpUU U
3aKOHBI  (TEOpUSI XUMHUYECKOTO CTPOEHUSI OPraHHUYEeCKUX
BemiectB  A.M. bytiepoBa, Teopus SIEKTPOJIUTHUYECKOU
auccounanuu, nepuoanueckuid 3akod .M. Menneneesa, 3aKkoH
COXPAaHEHUS Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SI3BIK




BJIaACTh HAaBbIKAMU y‘-IGGHO-I/ICCJIeIIOBaTCJIBCKOf/'I u
MPOEKTHON JEATENbHOCTH, HAaBBIKAMHU DPa3peIICHUS
npo0em;

BBIABJIISITH IMPUIUHHO-CJIICACTBCHHBIC CBA3U u
aKTyaJIM3MpOBaTh 3a/iady, BBIIBUTATh THUIIOTE3y ¢
pelICHud, HaXOAUTh apryMCHTBI JIA JOKa3aTCJIbCTBA
CBOMX YTBEPXKJCHWH, 3aJaBaTh MapaMeTpbl H
KPUTEPUU PELICHUS,

AHAJIM3UPOBATh MOJYYCHHBIC B XOJIC PEUICHUS 3a/1a4H
pe3yJIbTaThI, KPUTHYECCKH OLICHUBATh ux
JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MECHEHHE B HOBBIX
YCIIOBHSIX;

YMCTb INICPCHOCUTL 3HAHWA B IIO3HABATCIBbHYIO U
IMPAaKTUYCCKYIO oOnactu KU3HCOACATCIIBHOCTH.

XUMHH, (PaKTOJIOTMYECKHE CBEACHUS O CBOICTBax, COCTaBe,
NOJlyYeHUU U 0Oe30MacHOM HCIHOJB30BAaHWU  BaXKHEHIIMX
HEOPTaHMYECKUX W OpPTraHUYeCKUX BEUIECTB B OBITY U
MPAKTUYECKOH JeSITeIbHOCTH YeJIOBEKa;

I1P6 03. chopMUpOBAaHHOCTb YMEHHH BBIABISATH XapaKTepHBIC
OpU3HAKW U B3aUMOCBSI3b HM3YYCHHBIX TMOHATUHN, MPUMEHSThH
COOTBETCTBYIOIIME TIOHATUS IPU ONMCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKHMX U OPraHUYECKUX BEUIECTB M HUX
IPEBpALIEHN; BBISBIATh B3aUMOCBSI3b XMMHUUYECKUX 3HAHWUM C
MOHSTUSAMH U TPEJCTABICHUSIMH JPYTUX €CTECTBEHHOHAYYHBIX
IPEIMETOB;

IIP6 04. chopMUPOBAaHHOCTH YMEHMI  HCIOJIB30BATh
HAaUMEHOBAHUS XUMMUYECKUX COEAMHEHUH MEXIyHAPOIHOTO
COI03a TEOPETHUYECKON M MPUKIAJAHON XUMUU U TPUBUAIbHbBIC
HA3BAHUS BAYKHEHMIINMX BEILECTB (3TUJIEH, alleTHIEH, TJIUIEpUH,
¢denon, dopManbaeTua, YKCYCHas KUCIOTa, TIIHIMH, YTapHBIN
ra3, yriaeKuciblii ra3, aMMHUaK, raiieHas H3BECTb, HeralieHas
U3BECTh, MHUTHEBAs COJAa U JAPYTUX), COCTABIATH (HOPMYIIbI
HEOPraHMYECKUX U OpraHUYecKHX BEIECTB, YypaBHEHUS
XUMHUYECKHUX pPEaKIHi, OOBSACHATH MX CMBICI; MOJITBEPXKIATh
XapaKTepHbIe XUMHUYECKHE CBOIiCTBa BEIIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMHU U 3aIllUCSAMU ypaBHEHUN
XMMHYECKUX PEAKIIU;

IIP6 05. cdopMUPOBAHHOCT, YMEHHH  YCTaHABIIMBAThH
MIPUHA/IIEKHOCTD M3yUEHHBIX HEOPraHUYECKUX "
OpPraHMYECKUX BELIECTB K ONPEIEIIEHHBIM KjaccaM M rpynnam
COCMHEHMH, XapaKTEepU30BaTh HX COCTaB M Ba)KHEUIIME
CBOMCTBa;  ONpENENATh  BHUABl  XUMHUYECKMX  CBs3el
(KoBaJIeHTHAsi, MOHHAs, METaJUIM4YecKasi, BOJOPOIHAs), THIIbI
KPUCTAJUIMYECKUX  PEIIETOK BEIIeCTB; KJIACCH(PHUIUPOBATH
XUMHUYECKHE PEAKIINH;

I1P6 07. chopMUPOBAHHOCTh YMEHHI MPOBOIUTH PACUETHI 11O
XUMHYECKUM (pOpMysiaM U ypaBHEHUSIM XUMHUECKHUX PEaKIHii ¢
WCIIOJIb30BaHUEM (PU3MYECKUX BEIMYUH, XapaKTePU3YIOIINX

6



BEIIECTBA C KOJHUYCCTBCHHOM CTOPOHBI: MACCHhI, o0bema
(HOpMaHBHBIe YCJ'IOBI/IH) Ia3o0B, KOJIN4YCCTBA BCIIIECTBA,
HCIIOJIb30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUA JIA NPUHATUA
peH_IeHI/Iﬁ B KOHKPCTHBIX XN3HCHHBIX CUTyallusaX, CBA3aHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02. Ucnonb30oBath
COBPEMEHHbBIC
CpeICTBa IMOUCKA,
aHanu3a u
UHTEPIIPETALNH
uHpOpMaIUU U
nH(pOpMaLIMOHHBIE
TEXHOJIOTHH JIJIs1
BBITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAITBHON
NesITeNbHOCTH

JInyHOCTHBIE pe3yabTaThl

AOJIKHBI  OTPakKaTb B

yacTu:
IHEHHOCTH HAYYHOI'O ITO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKH U OOIIECTBEHHOW MPAaKTUKU, OCHOBAaHHOTO Ha
Uanore KyJnbTyp, CHOCOOCTBYIOIIEIO OCO3HAHUIO
CBOET0 MECTa B MOJMUKYJIbTYPHOM MUDE;
COBEpPUICHCTBOBAHHE A3BIKOBOM W  YHMTATEIbCKOU
KyJbTYpbl KaK CpEICTBAa B3aWMOJICUCTBHUS MEKIY
JIIOJBMU U IIO3HAHUS MUpa.

MeTal’lpeJIMeTH])Ie Ppe3yJabTaThbl JOJKHBI OTPAKATh:

OsBJianenue

YHHBEPCAJIbHBIMH y4eOHbIMH

NMO3HABATEJbHBIMU 1eHICTBUAMM:
B) pa0orta ¢ nHopManmeii:

BJIJIETh HABbIKAMU TIOJyuyeHUsT HH(POpMaLUU U3
HCTOYHMKOB  Pa3HbIX  THUIIOB,  CaMOCTOSITEIBHO
OCYLIECTBJIATh IOUCK, aHAJIU3, CUCTEMATU3ALMIO H
UHTEpIpeTanuio WHGOPMalUuu pa3iMyHbIX BHUJIOB U
¢bopm npencTaBieHus;

CO3/1aBaTh TEKCTHl B Pa3IUYHbIX (opMaTax c y4eToM
Ha3HaueHUs: MHGOpMallMU U LEJIeBOM ayAUTOPHH,

BbIOMpas ONTUMANbHYIO (GOpPMY TNpEACTaBICHUS U
BU3yaJIH3alUy;
OLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTD

uHpOpMallUK, €€ COOTBETCTBHUE
MOpPaJIbHO-ITHYECKUM HOpMaM;

IMpaBOBbBIM n

JAucnumimHapHbie (NMpeaMeTHbIE) Pe3yJbTATbl U J0JLKHbBI
0TpakKaTh:

I1P6 06. BiaseHre OCHOBHBIMH METOJaMH HAYYHOT'O [TO3HAHUS
BEIIECTB U XMMUUYECKHX SBJICHHN (HAOIIO/IEHUE, U3MEPEHHE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE);

I1P6 07. chopMUPOBAHHOCTh YMEHHI MPOBOJUTH PACUETHI 110
XUMHYECKUM (hOpMysiaM U ypaBHEHUSIM XMMHUYECKHUX PEaKIIHii ¢
UCIIOJIb30BaHUEM (PU3UUECKUX BEJIMYMH, XapPaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOH CTOpPOHBI: MaccChl, o0BemMa
(HOpMallbHbIE ~ YCJIOBHSI) Ta30B, KOJHMYECTBAa  BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHBbIE XMMHUUYECKUE 3HAHUS JJI1 MPUHATUA
pelieHuit B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C
BEIIECTBAMU U UX TPUMEHEHUEM;

P6 08. chopMuUpOBaHHOCT, YMEHUW TUIAHUPOBATH W
BBIMOJHATh ~ XMMHYECKUH  DKCIEPUMEHT  (MIpeBpalieHUs
OpraHMYECKUX BEUIECTB IIPU HArpeBaHHUH, MOJIyYEHHE ATHIICHA
U H3Yy4EHHE €ro CBOMCTB, Ka4eCTBEHHBIE pEAKIUM Ha
aNbJIeTH/Ibl, Kpaxmaj, YKCYCHYIO KHCIOTY; JeHaTypanus
OeNKOB MPH HAarPEBAaHUU, [IBETHBIC PEAKIINH OEJIKOB; MPOBOIUTH
peakuuu HOHHOrO OOMEHa, ONpelNeisIThb Cpeay BOJHBIX
pacTBOpPOB, KaUeCTBEHHbIE peakluu Ha cynbdar-, kapOboHAT- U

XJIOpUJI-aHUOHBI, Ha KaTHOH aMMOHUS; pemiaTh
SKCHEpUMEHTAIbHbIE 3a7aud 1o Temam '"Meramisl" u
"Hemetamnbl") B COOTBETCTBMM C MpaBWJIaMHU TEXHUKHU
0e30macHOCTM  Ipu  OOpallleHud ¢ BEleCTBAMU |

1a00paTOpHBIM  000PYAOBAHUEM; MPEACTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIUX peaKIHi u (OpMYyIUpOBaTH BHIBOJBI Ha




— BJAJIETh HAaBBIKAMU PACIIO3HABAHHUS W  3aIUTHI
nHpopmanuu, HMHPOPMALMOHHONH  OE30MAaCHOCTH
JMYHOCTH.

OCHOBE 3THUX PE3YJIbTATOB;
IMP6 09. chopMUPOBAaHHOCTh YMEHHUS  aHAJIM3UPOBATH
XUMHYECKYI0  WHPOpMAIMIO, TOIy4aeMyl U3  pasHBIX

UCTOYHUKOB (CpelcTB MaccoBoi MHpopMaiuu, cetb HTepHeT
U Apyrue).

OK 04. O¢ddexruBHO
B3aUMO/ICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH1e

JInuHOCTHBIE Ppe3yJabTaThI

4acTu:

rPaskIaHCKOr0 BOCIMTAHUS:

— TOTOBHOCTh BECTU COBMECTHYIO [I€ATEIbHOCTH B
MHTEpecax rpakJaHCKOro 00IIecTBa;

— YyMEHHE  B3aUMOJCHCTBOBATh C  COLMAJIbHBIMU
WHCTUTYTaMU B COOTBETCTBHUHM C UX (PYHKIUAMHU U
Ha3HAYCHUEM.

MeTtanpeameTHblie pe3yabTaThl J0JKHbI OTPAXKATh:

OBiajeHue YHUBEpPCAJIbHBIMH KOMMYHUKATHBHBIMU

AeMCTBUAMMU:

0) coBMecTHas 1eITeJbHOCTD.!

— TIOHUMATh u HCIIOJIh30BaTh MIPEUMYIIEeCTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU pabOThI;

— TIpUHUMATh UMM  COBMECTHOM  JI€ATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHHUPOBATH JICHCTBUS IO €€
JTOCTHKEHUIO! COCTAaBJISITh J1aH JENCTBUH,
pacmpeneniaTh poii ¢ Y4eTOM MHEHUH YYaCTHHKOB
00CYyKIaTh pe3yIbTaThl COBMECTHOM PabOTHI.

OBiajeHue  YHUBEPCAJbHBIMH  PeryJsiTHBHBIMU

AEeMCTBUAMMU:

r) IPUHATHE Ce0s U APYTUX JIIOAeH:

— TPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX JIOJIEH TIPU
aHaJIM3€ PE3yJIbTATOB JIEATEIbHOCTH;

— IIpU3HABaTh CBOE IIPaBO W MpaBO APYIUX JIIOAECH Ha
OIIINOKH;

— pa3BUBaTh CHOCOOHOCTh TOHHMMATh MHUP C TO3UIUU

AOJZKHBI  O0Tpa*kKaTb B

I[I/ICIII/II[.]'[I/IHapHLIe (l'[peI[MeTHbIe) pe3yjJbTaTbl U JO0J/IZKHBI

0TPakKATh:
P66 08. chopmMupoBaHHOCT, YMEHUW TUIAHUPOBATH W
BBIIIOJIHATh ~ XUMHUYECKUH  SKCIIEPHUMEHT  (IIpeBpalleHUs

OPraHWYECKUX BEIECTB IIPU HArpeBaHUU, IOJTYYEHUE 3THIICHA
U W3YYCHHE €ro CBOICTB, KAyeCTBEHHbIE pEaklUHH Ha
anbACTUIbI, KpaxMal, YKCYCHYK KHCIOTY; JeHaTypauus
OeNKOB MPH HarPEBAHUU, I[BETHBIC PEAKIIMH OCIKOB; MPOBOINUTH
peakuud HMOHHOro OOMEHa, OIpeneisTbh Cpely BOJHBIX
pacTBOPOB, KAYECTBEHHBIE PEAKIIMU Ha cynbdar-, kapOoHAT- U

XJIOpUJI-aHUOHBI, Ha KaTHUOH aMMOHUS; pemarp
SKCIEpUMEHTAIbHBIE 3a7aud 1o Temam "Mertamisl" u
"Hemeramnbl") B COOTBETCTBUM C IMpaBWJIaMHU TEXHUKHU
0e30macHOCTM  Hpu  OOpallleHuM € BELIeCTBAMU U

7a00paTOPHBIM  O00OpPYJOBAaHUEM; TPEACTABIATh PE3YIbTAThI
XUMHYECKOTO JKCIepuMeHTa B ¢opMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX pEaKUM H (POpMYyIUpOBaTH BHIBOJBI Ha
OCHOBE 3THX PE3yJIbTAaTOB.




APYyroro 4eaoBeKa.

OK 07.
CopnelicTBOBaTh
COXPaHEHHUIO
OKpY>Karollen Cpeibl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00

JInyHOCTHBIE Ppe3yabTaThl

4acTu:

IKOJOTHYECKOr0 BOCTIMTAHUSA:

— CcpOPMUPOBAHHOCTh  JKOJOTHYECKOW  KYJIBTYPHI,
MMOHMMAHHUE BIUSHUA  COIMAIBHO-3KOHOMUYECKUX
MIPOLIECCOB Ha COCTOSIHME MPHUPOAHON U COLMaIbHOU

AOJIKHBI  OTPaKaTb B

JAucnumimHapHbie (NMpeaMeTHbIE) Pe3yJbTATbl U J0JLKHbBI
0TPaKATH:

ITP6 01. chopMUPOBAHHOCTh MPEICTABICHUA: O XMUMHYECKOM
COCTABJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHUHBI MHUpPaA, POJIH
XUMHUHM B TO3HAHWUU SIBJICHUM TNPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUST W KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOMI

M3MEHEHUH KJIMMarta, Cpeibl, OCO3HaHME  TIJIO00AILHOr0  XapakTepa | TPAMOTHOCTH, HEOOXOIUMOW I pelleHHs HPaKTHYECKUX
MIPUHITATIBI AKOJIOTHYECKHX MPOOJIeM; 3a/1a4 ¥ HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
OepexKIMBOrO — IUIAHUPOBAaHHUE M  OCYIIECTBJIECHUE JICUCTBUUA B 3JI0POBBIO U IIPUPOTHON CPELE;
MPOU3BOCTBA, OKpYKAIOIleH cpeJe Ha OCHOBE 3HAaHWsA Leleil IIP6 10. cdopMuUpPOBaHHOCTH yYMEHHUH COOJIIOJATh IpaBHIIA
3¢ pexTUBHO YCTOHUMBOTO Pa3sBUTHUS YEIOBEYECTBA; JKOJIOTHUECKH I€IeCO00pa3HOro TMOBEACHHUS B OBITY U
NEHCTBOBATH B — aKTHBHOE HeIPHSTHE ACHCTBUH, MPHHOCAIIMX Bpex | TPYAOBOIL ICATEIBHOCTH B LEISX COXPAHCHHS CBOCTO 3/[0POBbS
Ype3BbIYANHBIX OKpYyKaromeii cpese; U OKpYXaroled NpUpPOAHOW Cpenbl; YYUTHIBATh OIIACHOCTH
CUTYaIHIX —  yMeHue I[POTHO3HPOBATH HeGnaronpusTHpie | BOSICHCTBIA HA JKUBbIE OPraHM3MbL ONPE/IENCHHBIX BEIIECTB,
SKOJIOTHYECKHe IOCIHCACTBHS  MpeAIpHHAMAeMbIx | TOHAMAS  CMBICI  TIOKA3aTeNs — MPENENbHOH  JIOMyCTHMOH
NeHCTBUM, Pe1oTBpALLATh HX. KOHIICHTPAIHH.
MeTtanpeameTHsblie pe3yJabTaThl J0JKHBI OTPAXKATh:
OBananenue YHHMBEPCAIbHBIMH Y4eOHbIMH
NMO3HABATEJIbHBIMU JACHCTBHAMM:
B) padoTa ¢ unopmaumeii:
— WCTOJB30BaTh  CPeACTBA  WH(MOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUA B  pEUICHUH
KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX u
OpraHU3alMOHHBIX 3a1a4 c COOTI0ICHHEM
TpeOOBaHUN HSPrOHOMUKH, TEXHHKH O€30MacHOCTH,
TUTUEHBI,  pecypcocOepexeHus,  MpPaBOBbIX U
ATUYECKUX HOPM, HOPM nH(pOpMaAITMOHHON
0€30MMacHOCTH.
IIK 2.1. Bemonusrts | JINUHOCTHBIE pe3yJbTaThl JO0/LKHBI OTpaxkaTh B | JucuMmiimHapHble (NMpeaIMeTHbIe) Pe3yJbTAThbl U J0JKHBI
pacycThI mapaMmeTpos | 1aCTH: 0TpaxKaTh:

TPYAOBOI0 BOCIIMTAHMSA:

ITP6 08. chopMupoBaHHOCTh YMEHUM IJIAHUPOBATH U




TEXHOJIOTHYECKUX
MPOIIECCOB
METaJIOB

00paboTKH
JIABJICHUEM,
paboTel  00OpyHOBaHUS,
XapaKTePUCTUK
WCXOJHBIX 3aroTOBOK H
METAJTONPOAYKITHH.

FOTOBHOCTb K  TPYHdy, OCO3HaHUE  IEHHOCTH
MacTepcTBa, TPYI0JI00ue;
TOTOBHOCTD K AKTUBHOMN JESITeIbHOCTH

TEXHOJIOTUYECKOM M COLMAJIbHOM HAIlPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATh,  IJIAHUPOBATh W
CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO JEATEIIbHOCTD;
HWHTEpEC K pa3inudHbIM cepam mpodeccruoHaaIbHOM
JIeSITEIILHOCTH.

BBITIOJIHATH XUMHUECKUHN SKCIIEPUMEHT (TIPEeBpaLLCHUS
OpPraHMYECKUX BEIIECTB IPHU HarPEeBAHUU, TIOJTyYEHHUE STUIICHA
U U3YYEHUE €r0 CBOWCTB, KAUECTBEHHbIE PEAKIIMY Ha
aNbJIETU/Ibl, KpaxMall, yKCYCHYIO KUCIIOTY; JeHaTypalus
OEJIKOB MPH HAarpeBaHHH, [IBETHBIE PEAKLIUU OEIKOB; TPOBOIUTH
peaKkuuy HOHHOTO OOMEHa, OMPEENIATh CPely BOJHBIX
pacTBOPOB, KAYECTBEHHBIEC PEAKLIMU Ha CyIb(ar-, KapOoHaT- U
XJIOPUJI-AaHUOHBI, HA KATUOH aMMOHHSI;, peIIaTh
SKCIEPUMEHTAIIbHBIC 33/1a4M 110 TeMaM "MeTamibl" u
"HemeTtamibl'") B COOTBETCTBHH C MPABHIIAMH TEXHUKH
0€30MaCHOCTH ITpHU OOPALICHNUH C BEIIECTBAMH H
71a00paTOPHBIM 000PYIOBaHUEM; IPEACTABISATH PE3YIbTAThI
XUMHAYECKOTO SKCIIEPUMEHTA B (popMe 3anicu ypaBHEHHH
COOTBETCTBYIOIIUX peakiuii U GopMyTupoBaTh BBIBOJIbI HA
OCHOBE 3THUX PE3YJIbTATOB.

1IK 2.2. Boibupath
pexumM 00paboTKu
METaJIOB JaBJICHUEM B
COOTBETCTBHH C
TEXHOJIOTHYECKOM
WHCTPYKLHUEN

JInuHocTHBIE pe3yabTaThl JAOLKHBI OTpPaXkaTb B

YyacTu:

TPYAOBOI0 BOCIUTAHMS:

— TOTOBHOCTH K  TpYyAy, OCO3HaHWE IICHHOCTH
MacTepcTBa, TPYA0Jto0ue;

— TOTOBHOCTh K aKTUBHOMN JESITENIbHOCTH

TEXHOJIOTMYECKOM M COLMAIbHOM HAalpaBICHHOCTH,
CIIOCOOHOCTh ~ WHULMUPOBATh,  IJIAHUPOBaTh U
CaMOCTOSATENbHO BBINOJIHATH TAKYIO JACSITEIbHOCTD;
WHTEpEC K pa3inudHbiM cepam mpodeccruoHaaIbHOM
NeSITeIbHOCTH.

JucuMniauHapHble (NMpeAMeTHbIE) pe3yJbTAThl M A0JIKHBI

0TpaKaTh:
IIP6 08. cdhopMupPOBaHHOCT, YMEHHH TJIAHUPOBATH U
BBITIONTHATh ~ XWUMHYCCKHNA  JKCIIEPUMEHT  (TpeBparieHus

OpPraHMYECKUX BEUIECTB IIPH HArpeBaHHUM, MOJIYYEHHE ATHIICHA
U W3y4YEHHE €ro CBOMCTB, KauyeCTBEHHbIE pEaklIuu Ha
aNbJIETUbl, KpaxMaj, YKCYCHYIO KHCIOTY; J€HaTyparus
0eNKOB IIPU HarpEeBAaHUU, [IBETHBIE PEAKIIH O€IKOB; POBOIUTH
peakiMM HMOHHOTO OOMEHa, OIpeneNsiTh Cpeldy BOJHBIX
pacTBOpOB, KaUeCTBEHHbIE peakluU Ha cylbdar-, kapOoHaAT- U

XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHUS; peaTh
SKCIIEpUMEHTAIbHBIE 3aJadyd 1o TeMaMm "Metamuibl" u
"Hemertamnsl") B COOTBETCTBMM C IpaBWJIAMH TEXHUKH
0e3omacHOCTH  Tpu  OOpalieHud € BeIecTBaMH U

71a00paTOpHBIM 00OPYIOBAaHUEM; MPEACTABIATH PE3yJIbTaThl
XUMHUYECKOTO 3KCIepuMeHTa B ¢opMe 3amucH ypaBHEHUUH
COOTBETCTBYIOLIMX peakuuid U (OpMYIMPOBATH BBHIBOABI Ha
OCHOBE 3THUX PE3YJIbTATOB.
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2. CTPYKTYPA U COJEPXKAHHUE OBIIEOBPA3OBATEJIBHON
AU CHUTIJIMHBI «XUMMUSA»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

. O0BeM B

Bua yueOHoii padoThl
yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMBbI AN CIIUTITTHHBI 72
Conep:xanue yueOHOro MaTepuaJia 64
BT. 4..
TEOPETUYECKUE 3aHATUSA 36
MIPaKTUYECKHUE 3aHATHS 18
71a00paTOPHBIE 3aHATHS 6
KOHTPOJIbHBIE paOOTHI 4
IIpodeccnonanbHO OpHEHTHPOBAHHOE CO/lep:KaHue (ColepKaHNe 8
MPUKJIAJTHOT0 MOIYJIfA)
BT. U..
TEOPETUYECKHE 3aHATHUS 4
IIPAKTUYECKUE 3aHATUS 4
IMpomexxkyTounas arrectamus (auddepeHInpOBaHHBIN 3aUeT) falaiel
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2.2. TemaTu4yeCcKMi IJIAH M COAEPKAHUE TN CIUTIIHHBI

Haumenosanue
pa3aesioB U TeM

Conep:xanue yuyeOHOro Mmarepuasa (0CHOBHOE M MPO(decCHOHAILHO OPUEHTHPOBAHHOE),
J1a00paTOpPHbIE M PAKTHYECKUE 3aHATHS, IPUKJIATHON MOY./Ib

O0BéM
yacoB

dopmMupyemblie
KOMIIeTEeHI[UHN

1

2

4

Conep:kanue y4eOHOTO

MaTepuaJja

64

Paznen 1. Teopernueckue 0CHOBbI XUMHH

16

Tema 1.1.
OcHOBHEBIE
XAMHUYECKHE TOHATHS
U 3aKOHBI, CTPOCHHUE
aTOMOB  XHMHYECKHX
9JIEMEHTOB

Conep:kanue y4eOHOT0 MaTepHuaJia

1. Xumuyecknii  snmeMeHT. AToM. Slapo aroma, HM30TOMBI.  DNEKTPOHHas — 00O0JOYKa.
DHepreTUueckrue YpOBHH, MOJYPOBHH. ATOMHBIE OpOHTan, S-, P-, d- anemenTbl. OCOOCHHOCTH
pacnpeneseHus 3JEKTPOHOB M0 OpOMTasIM B aromMax 3JIEMEHTOB NEPBBIX YETHIPEX MEPUOJIOB.
OnexkTpoHHas KOH(uUrypauus aroMoB. OCHOBHbIE XUMHUYECKUE 3aKOHBI

HpaKaneCRue 3aHATHSA

[TpakTudeckass pabora Nel. «OCHOBHBIC KOJIMYCCTBCHHBIE 3aKOHBI B XUMHH W PACUYCTHI II0
YPaBHEHUSM XUMHYECKHUX PEAKIIHID.

OTtHocuTeNbHBIE aTOMHAsE M MOJIEKyJspHas Maccel. MossipHas Macca. KonuuecTBo BeriecTsa.
MaccoBast 1o BemecTBa. 3akoH ABorajpo. MossipHbelii 00beM ra3oB. OTHocHTeNbHas
IJIOTHOCTH Ta30B. PacueTsl mo YpaBHCHHUAM XUMHNYCCKUX peaxunﬁ C MCHOJIB30BaHUEM MAaCCOBOM
JIOJIA BEIIeCTBa, 00beMa (HOpMaJIbHBIE YCIOBHS) Ta30B, KOJMYECTBA BENIECTBA

OK 01

Tema 1.2.
[lepuoanueckuii 3aK0H
U [Tepnoanueckas
CUCTEMAa XMMHYECKHUX
anementoB . N
MengeneeBa, ux CBA3b
c COBPEMEHHOMN
TeOpHUei CTPOEHHUS
aTOMOB

Conep:xanue yueOHOTro MaTepuaJia

IIpakTHYeckHe 3aHATHA

2.ITpaktuueckast padora Ne2. «/3ydeHne MeprouvecKiX 3aKOHOMEPHOCTEH M MX B3aMMOCBSI3U
CO CTPOEHUEM aTOMOB.

Ilepuonnueckas cucrema xumudeckux aemeHToB .M. MenpaeneeBa. CBsi3b NMEpUOIUUECKOTO
3akoHa U lleproguyeckoil CUCTEMBI XUMUYECKHUX 3JIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB XHUMHYECKHX DJIEMEHTOB, OOpa3yeMbIX HWMH
MPOCTHIX M CIOKHBIX BEIIECTB MO rpymnmnaM u nepuonaMm l[lepuoanueckoil cucremsbl. 3HaUe€HUE
MEePUOIUYECKOT0 3aKOHA W CHUCTEMBbl XUMHUYECKuX 3yieMeHToB [[.M. MenzaeneeBa B pa3BUTHH
HayKH.

VYcraHoBIEHHE CBSI3W MEXKIY CTPOCHHEM aTOMOB XHMHUYECKHX JJIEMEHTOB M TIEPHOTUYECKUM
M3MEHEHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUU C MOJIOKEHUEM
Ilepuoauueckoil cuctemsbl. PenieHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHUil Ha

OK 01
OK 02
k2.1
IIK 2.2
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XapaKTepPU3alMI0 XUMHUYECKUX DJIEMEHTOB «MeTauimdyeckue / HEMETaUIMYeCKHEe CBOWCTBA
XUMUYECKUX 3JIEMEHTOB B COOTBETCTBHHM C HUX JJICKTPOHHBIM CTPOCHHUEM M TIOJOKEHHUEM B
MEepUONYECKON cucTeMe XumMuieckux snemenToB .M. MenaeneeBa

Tema 1.3. Coaepxxanue yueOHOIo MaTepuasa OK 01
Crpoenue  BemectBa | 3.CTpoeHHE BEIIECTBA. XHUMHUYECKas CBs3b. BHIABI XUMHUYECKOW CBSI3U (KOBaJICHTHAsS
" IPUPOJIA | HEMOJISIpHAsl W TOJIApHAs, MOHHASA, MeTajuinyeckas). MexaHu3smbl 0O0pa3oBaHUs KOBAJIEHTHOM
XUMHUYECKON CBSI3H. | XUMHYECKOM CBsi3W (OOMEHHBIN M JOHOPHO-aKLUENTOpHBIH). Bogopoanas cBsa3b. BaneHTHOCTD.
Msoroo0pasue DneKTpooTpUlaTeNbHOCTh. CTeneHb OKucaeHus. FIOHbI: KaTHOHBI M aHHOHBI
BEIIECTB IlpakTHyeckne 3aHATHSA
[TpakTuueckas pabota Ne3. «CTpoeHue BelecTsa U IpUpoia XUMUYECKOUN CBSI3U».
JlemoHcTpanuss Mozened KpPUCTAIUIMUECKHUX PELIETOK: MOHHOW (XJIOpWJ HaTpus), aTOMHOU
(rpadut u anma3z), MONEKYISIPHOU (YIJIEKHCIBIA Ta3, MOM), METATMYECKON (HATpHii, MarHuu,
Menb). Pemenne mpakTH4ecKWx 3aJaHUil Ha COCTaBJIICHUE JJIEKTPOHHO-rpaduyeckux (Gopmy
3JIeMEHTOB 1—4 nepruooB
Tema 1.4. Coaep:xanue yueOHOTo MaTepHaJia OK 01
Knaccudukanus, 4. Knaccuduxanuss HeopraHuyeckux BemiecTB. HomeHKIaTypa HEOpPraHWYECKUX BEIIECTB OK 02
" HOMEHKIIATypa | (OKCHABI, THAPOKCUABI, KHCIOTHI, COJIM). BemiectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO
HEOPraHUYECKUX CTpOEHUs. ATperaTHble COCTOSTHUS BelecTBa. Kpucramimyeckue u aMopQHbIe BeleCTBa. 3aKOH
BELIECTB MOCTOSTHCTBA COCTaBa BellecTBa. THIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJTTNYECKasi). 3aBHCUMOCTh CBOMCTBA BEHIECTB OT THIA KPUCTAITUNYECKON PEIIETKU
IIpakTHYecKue 3aHATHS
[TpakTuueckas pabota Ned. «HoMmeHKI1aTypa HEOPTaHUYECKUX BEILIECTBY.
Pemenne mnpakThyeckux 3aJaHuil MO KiIaccH(UKAMKM, HOMEHKJIAType U XHMHYECKUM
dbopMynaM HEOpPraHMYECKHX BEIIECTB Pa3UYHBIX KJIAcCOB (YrapHBIM ras, yriaeKuUCIbld Tras,
aMMHUak, raiieHas U3BeCTh, HeTalleHas U3BEeCTb, MUThEBAs COJA U APYTUX): Ha3BaHUS BEIIECTB
no mexayHaponHoit (MIOITAK) unu TpuBHaNbHON HOMEHKIAType U COCTaBJICHHE (POPMYIIBI
XUMHYECKHX BEIIECTB, OINpeAeieHNe NPUHAAICKHOCTH K kiaccy. Ilowck uHdopmanuu mo
HA3BaHUSIM, UACHTH(PHUKATOPAM, CTPYKTYPHBIM (opMysiaM. AHAIN3 XUMHUYECKON HH(POpMAIIUH,
MOJTy4aeMOM U3 pa3HbIX HCTOYHUKOB (CpencTB maccoBoil uHpopmauuu, cetb MHTepHeT u
JApyrue)
Tema 1.5. Copaepxxanue y4eOHOIro MaTepuasa OK 01
Tl XUMHYCCKUX |5 Xumuueckass peakuus. Kiaccupuxanus XUMHUECKHMX pEaKUuil B HEOPraHWYECKOH u
peaxruii OpraHWYECKOM XHMMHH. 3aKOHbl COXPAHEHHsS MAacChl BEILECTBA, COXPAHEHUs U IPEBpALICHUS
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OHCPIuv MIpu XUMHUYCCKUX PCaKIHAX. OXuCINTEITbHO-BOCCTAHOBUTEIBHEIC pe€akunu (ypaBHeHI/Iﬂ
OKHCIJICHHA-BOCCTAHOBJICHU A, CTCIICHDb OKHMCJICHUA, OKHCIIHTCIIb u BOCCTaAHOBHUTCIIb,
OKHCJIHUTCIbHO-BOCCTAHOBUTCIIBHBIC pPCaKIWMKU B IPUPOAC, IIPOU3BOACTBCHHEBIX IIpoHEcCax H
KHU3HCOCATCIIbHOCTH OpFaHI/ISMOB)

Tema 1.6. Conep:kanue y4eOHOT0 MaTepuaJia OK 01
Ckopocts xuMHUECKHX | 6. CKOpOCTh peakiMu, €€ 3aBUCHMOCTh OT Pa3iIUuHBIX (AKTOPOB: MPHPOIBI PEarHPYIOIINX OK 02
peakuuii. XMMHYECKOE€| BEIIECTB, KOHLEHTPALUN pPEarupylonux BEIIECTB, TEMIIEPAaTyphl M IJIOMAANW PEaKIMOHHOM IIK 2.1
paBHOBeCHE noBepXHOCTH. TeroBbie APPEKTh XUMUUECKUX PEAKIUN: K30- M IHIOTEPMUUYECCKHE PEaKIINH. IIK 2.2

OOparumMble peakuuu. XuMHuUecKkoe paBHoBecue. PakTopbl, BIUAIOIIMNE HAa COCTOSHUE

XUMHUYECKOIO paBHOBeCUs (KOHLIEHTpAlMsl pPEareHTOB WM MPOAYKTOB PpEaKLMH, JaBIICHUE,

temneparypa). [Ipunnun Jle Hlatense

IIpakTHYecKue 3aHATHS

[Tpaktuyeckas pabGora Ne5. «BiausHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOM

peakuum».

Pemenue mnpakTHKO-OPMEHTUPOBAHHBIX 3aJaHUM Ha aHauu3 (aKTOPOB, BIUAIOLIMX Ha

M3MEHEHHE CKOPOCTH XMMHUYECKOW peakluu. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peakiuu OT

IPUCYTCTBUS KaTalu3aTopa Ha IPUMEPE pa3JIOKEHUs IMEPOKCHUIA BOAOPOJA C IIOMOIIBIO

JUOKCHJAa MapraHia W Karajaspl. PelleHWe NpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUNl Ha

npuMeHeHne npuHuuna Jle-llatense Ui HaxX0KIEHUS HANPABICHUS CMELICHUSI PaBHOBECUS

XUMHYECKON peaklMM U aHaJIn3 (PaKTOPOB, BIUSIONIMX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHS
Tema 1.7. Copepxanue yueOHOIro MaTepuasa OK 01
PactBopsl, Teopus| /. PacTBopbl. Buabl pacTBOpoB MO COAEp aHHIO PACTBOPEHHOIO BemlecTBa. PacTBOPUMOCTB. OK 02
ANEKTPOJINTUYECKON [TonsiTne o aucnepcHbIx cucreMax. McTuHHBIE M KoJUIOMIHBIE pacTBOpbl. MaccoBas [ois OK 04
JMCCOLMAllMY ¥ MOHHBIM | BemiecTBa B pacTBope. [loHsATHE 0 BomopomHOM mokasatene (pH) pactBopa. DnekTponutudeckast OK 07
oOMeH qucconmanus. CUIIbHbIE U C1a0ble 3JIEKTPOJINTHI, HEANEKTPOJIUTHI. Peakiium HOHHOTO 0OMeHa IIK 2.1

IIK 2.2

JlaGopaTopHble 3aHATHSA

8. JTabopatopHas padora Nel «IIpuroToBiieHHE PaCTBOPOBY.

[TpuroTtoBneHne pacTBOPOB 3aJJaHHOW MAacCOBOMW JIOJIEH PACTBOPEHHOTO BEIECTBA, MPOBEACHUE
peaknmuii WOHHOTO OOMEHa, ONpeAeNieHHe Cpelbl pPACTBOPOB BEIIECTB C  IOMOIIBIO
VHHUBEpPCATbHOTO HHAUKaTOpa (KUCas, HEWTpanbHas, IIelo4Has). 3aJaHus Ha COCTaBICHHE
WOHHBIX peakuuid. PeleHne NMpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PACTBOPHI,
HCIIOJI3YCMbIC B 6I:ITOBOI71 u HpOH3BOZ[CTBeHHOI>'I ACATCIBbHOCTHU YCJIIOBCKA

14




Paznen 2. Heoprannuyeckasi XumMus

10

Tema 2.1.
DOU3NKO-XUMHYECKIE
CBOIMCTBa
HEOPraHUYeCKUX
BCILIECTB

Conep:kanue y4eOHOT0 MaTepHuaJia

9. Meramibl. [lonokenne meramuioB B llepuoanyeckoil CHUCTEME XHUMHYECKHX OSJIEMEHTOB.
OCOOCHHOCTH CTPOCHHsI JJICKTPOHHBIX O000JI0YeK aToMoB MeTauioB. OOmue ¢dusndeckue
cBoiicTBa MeTayyioB. CIUIaBbl METAJIOB. DJIEKTPOXMUMHUYECKUU psJi HANpPSKEHUNW METaJUIOB.
XHUMHYECKUE CBOMCTBA BAKHEHUIIUX METAJIOB (HATPUU, Kalui, KaJabllMid, MarHui, aJlOMHHHM,
IIMHK, XpOM, Xe€Je30, Melb) W HuX coeauHeHud. OOmme crnocoObl MOJYYSHHUS METAIUIOB.
[TprMeHeHne MeTaJlJIOB B OBITY M TEXHUKE

10. Hemeramnbl. I[lonoxenne HemertayuioB B [lepronndeckoil cucreMe XMMHYECKHX 3JIEMEHTOB
JA.M. MenneneeBa U OCOOCHHOCTU CTpoeHHs aToMOB. Dusnueckue CBONHCTBA HEMETAJLIOB.
ANnoTponusi HEMETALIOB (Ha MpHUMEpe KUcIopoaa, cepsl, ¢ochopa n yriaepona). XuMudeckue
CBOWCTBA U NMPUMEHEHUE BAXHEHIINX HEMETAIJIOB (TaJloreHoB, cepbl, a30Ta, hocdopa, yriaepona
U KpEMHHUS) M HUX COCAUHEHMH (OKCHUIOB, KHUCIOPOACOAEPKAIIUX KHCIOT, BOJOPOJIHBIX
coenuHeHui). [IpumMeHeHne BaXHENIINX HEMETAJNIOB M MX COCTMHEHHM

11. Xwumuyeckue CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKMX BEHIECTB (OKCHIOB,
TUAPOKCUIOB, KHUCIOT, coliei u ap.). [‘eHeTwueckas CBs3b HEOPraHMYECKUX BEIIECTB,
MPUHAJISKANTUX K Pa3IUYHBIM KJIacCcaM. 3aKOHOMEPHOCTH B W3MEHEHWU CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOJHBIX COCIMHEHNM, BBICIIIMX OKCUJOB U TUIPOKCHJIOB

HpaKTuqecm[e 3aHATHSA

12. Ilpaktuueckas padora Ne6. «PU3NKO-XUMHUECKHE CBOMCTBA HEOPTaHUYECKHX BEILIECTB.
CocraBneHne ypaBHEHUM XHMHUYECKHMX pEaKUuMid C y4acTHUEeM TPOCTBIX M CIOXKHBIX
HEOPraHMYECKUX BELIECTB: META/NIOB M HEMETAJUIOB; OKCHJIOB METaUIOB, HEMETANIOB U
aM(OTEpHBIX 3JEMEHTOB; HEOPraHMYECKHX KHUCJIOT, OCHOBAaHUN U aM(OTEPHBIX THIPOKCUIIOB;
HEOPraHUUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOICTBA.

Pacuétbl Macchl BelecTBa UM 00bEMa ra3oB MO0 M3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce WU
00BEMY OJHOTO M3 YYAaCTBYIOLIMX B PEAKLUHU BELIECTB, pacy€Thl Macchl (00BEMa, KoIMYecTBa
BEIIECTBa) MPOAYKTOB PEaKIMH, €CIU OJHO W3 BELIECTB MMEET NpumMecu. PerieHue mpakTHKO-
OPUEHTHPOBAHHBIX 3aJaHUI Ha CBOICTBA, COCTaB, MOJy4yeHHE M Oe30IacHOe HCIOJIb30BaHUE
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPOPECCUOHATBHOMN AESITEIbHOCTH YeIOBEeKa

OK 01
OK 02
OK 04
IIK 2.1
IIK 2.2
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Tema 2.2. Coaep:xkaHue yueOHOro MaTepHaJia OK 01
Unentnduxanus JlaGopaTopHbie 3aHATHS OK 02
HCOPraHMICCKUX 13. JTaboparopnas pabota Ne2 «MaeHTnuKas HEOPraHNIECKUX BEIIECTBY. OK 04
BCHICCTB Pemenne skcneprMeHTAIbHBIX 33a4 110 XMMHYECKUM CBOWCTBAM METaUIOB MU HEMETAJUIOB, IO

pacrio3HaBaHUIO M TIOJIYYEHHUIO COCIMHEHMH METaJUIOB M HEMETAUIOB (B3aMMOJCHCTBHE

TUIPOKCHIA AIFOMHHUS C PACTBOPAMM KUCJIOT U IIenodveil,). Mnentudukanrs HeOpraHudecKux

BEIICCTB C HCIOJIb30BAHUEM WX (PU3UKO-XUMUYECKUX CBOMCTB, XapaKTEPHBIX Ka4eCTBEHHBIX

peakiuii. KayecTBeHHbIEe peakiu Ha CyibdaT-, KapOOHAT- W XJIOPHUI-AaHHOHBI, Ha KaTHOHBI

METAJIJIOB ¥ KATHOH aMMOHUS
Konrpoasnasa pabora N
1 14. CpoiicTBa HEOpraHMUYECKHX BelecTs (Mo pasaenam 1 - 2)
Pa3nen 3. Teopernueckue 0CHOBbI OPraHMYeCKON XMMUM
Tema 3.1. Coaep:xxanue yueOHOro MaTepHaJia OK 01
Knaccudukanus, 15. TlpenmeT opraHu4eckoil XWMuU: €€ BO3HHUKHOBEHHE, PAa3BUTHE M 3HAYCHUE B IOJYUYCHHUH
CTpOCHHE Y |HOBBIX BEIIECTB U MarepuaioB. Teopus cTpoeHus oprannyeckux coeaunenud A.M. bytneposa,
HOMEHKJIaTypa e€¢ ocHOBHbIe TOJOXeHHA. CTpyKTypHBIE (DOpPMYIBI OpPraHMYECKHUX BEIIECTB. | omoiorus,

OpraHn4CeCKuUX BCUICCTB

n3oMepUst. XMMUYECKas CBSA3b B OPraHUYECKUX COCIUHEHUAX: KPAaTHBIE CBSA3H, G- U T-CBS3H.
[IpencraBieHnne o KiacCU(PUKAMU OpraHUYECKUX BemlecTB. HomeHknartypa opraHMYecKHX
COEMHEHUH (cucTeMaTHyeckas) U TpUBUAJIbHbIEC HA3BaHUS BXKHEHUIIMX Mpe/ICTaBUTENeH KIaccoB
OpraHMYECKUX BEIIECTB

IIpakTHYeckHe 3aHATHA

16. IpakTudeckas padora Ne7. «HoMEHKIaTypa OpraHHYECKUX BEIICCTBY.

OzHakoMyieHHEe C o0OpasllaMd OpPraHWYEeCKUX BEIIECTB W MaTephHallaMd Ha UX OCHOBE,
MOJICJIMPOBAaHUE  MOJIEKYJ  OpPraHMYeCKMX  BEIIeCTB,  HaONI0JIeHWEe UM ONMCaHUe
JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPALICHUI0 OPTraHUYEeCKHX BEIIECTB IPU HArpeBaHUU
(utaBnienne, oOyrinuBanue W ropeHue). CocTaBiIeHHE TMOJTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
dbopMyn OpPraHMYECKHUX BEMIECTB OTICIbHBIX KIACCOB, WCIONB3YSl WX Ha3BaHWS IIO
CHUCTEMaTUYECKOW W TPHUBHAIBHOM HOMEHKJIAType (ITWJICH, alleTW/IEH, TJUIEpuH, (EHOI,
dbopManbaerua, yKCycHas KUCJIOTa, MIHIMH). PacueTsl mpocTeifmielt GpopMynabl opraHU4ecKon
MOJIEKYJIbI, HCXOJS1 U3 AJIEMEHTHOTO cocTaBa (B %)
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Pa3znea 4. YrieBoaopoanbl

10

Tema 4.1.
YrieBomopoael U HX
IPUPOJHBIE HCTOYHUKHU

Conep:xanue yueOHOro MaTepuaJia

17. llpenenbHble yriaeBOAOPOAbI (AIKAHBI): COCTAaB MU CTPOEHUE, TOMOJIOTUYECKUN psal. MeTaH u
9TaH: COCTaB, CTPOEHUE, (U3NUECKHE U XUMUYECKHE CBOMCTBA (PEaKI[MU 3aMEIICHHs U TOPEHHUS),
MOJIYYeHUE U IPUMEHEHHUE.

18. HenpeienbHbIC yIiieBOAOPOABI (aIKCHBI, ajKaJHeHbI, aIKUHBI).

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUHN Psii. DTHIEH U MPOIMUJICH: COCTaB, CTPOCHHE,
bu3MYEeCKHuEe U XMMHUYECKHE CBOMCTBA (PEaKlUM TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, THIpATAIUH,
OKUCJICHUS Y TIOJTUMEPU3AIINH ) TIOy4eHUE U IPUMCHCHHE.

19. Ankanuensl: Oyraauen-1,3 u meTunOyTaauen-1,3, XuMUYECKOE CTPOCHUE, CBOMCTBA (peaKIlus
NOJUMEpHU3aliK), TPUMEHEHUE (Ui CUHTE3a MPHPOJHOTO0 W CHHTETHYECKOTO Kaydyyka u
PE3HHBI).

AJKHHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKHUU psiia. AUETUIICH: COCTaB,
XUMHUYECKOE CTpOCHWE, (PU3MYECKHME M XHUMHYECKHE CBONCTBA (peaKkIuu THUIPUPOBAHHS,
raJJOrCHUPOBAHUSA,  THApATAIlMK  TOPEHHUs), TOJy4eHHe W  NpUMEHEeHHe  (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO TJIAMEHH JIJIsl CBAPKH U PE3KH METAJLIOB)

20. ApoMaTHuecKue yriaeBoopos! (apeHsl). BeH301 1 TOyolI: cocTaB, CTpOeHHE, (PU3HUYCCKHE U
XMMHUYECKHE CBOIMCTBA (peaklMu rajJOreHUPOBAHUS U HUTPOBAHUS), MOJyYEeHUE U MPUMEHEHHE.
TOKCHMYHOCTh apeHOB (BJiMsSHUE OEH30J1a HA OpPraHW3M 4eloBeka). ['eHeTHdeckas CB3b MEXIy
YIIEBOJOPOAAMH, TPUHAIEKAIMMHY K Pa3JIUYHBIM KJIACCaM.

[TpupoaHbIe HCTOYHUKY YIIIeBO0pOo10B. IIpuponHblii ra3 u nonyrHele HeQTAHBIE ra3bl. HegTsh 1
e€ mpoucxoxaeHue. CrocoObl mnepepabOTKM HePTH: MNEPeroHKa, KPEKUHI (TepPMUYECKH,
KataauTuueckuit), nuponus. [lpoaykrsl mnepepaboTku  HedTH, UX NPUMEHEHHE B
IIPOMBIIITIEHHOCTH

u B ObITy. KaMeHHBI yrosb ¥ NPOJYKTHI €ro nepepaboTKu

OK 01
OK 02
OK 04
IIK 2.1
IIK 2.2

Tema 4.2.
DOU3NKO-XUMHYECKIE
CBOMCTBA
YIJIEBOAOPOJIOB

Coaep:xanue yueOHOro MaTepHaJia

JlabopaTopHble 3aHATHS

21. JIaboparopHas padota Ne3 «CBOHCTBa YTICBOIOPOIOBY.

TpuBnanbHas U MeXIyHapoJaHAs HOMEHKJIATypa, XUMHYECKHE CBOWCTBA, CIIOCOOBI MOITYYEHUS
yriieBoAopoaoB. llonydeHne sTwieHa M M3YYEHHE €ro CBOMCTB. MoOAEIupoBaHHE MOJIEKYJ U
XMUMHUYECKUX TPEBPALICHUI YIIIeBOJIOPOAOB (Ha NMpuUMepe dTaHa, STUIICHA, alleTWIeHa U 1p.) U
raJIoreHOMPON3BOIHBIX

OK 02
OK 04
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Paznen S. Kuciopoaoconepsxxamue oprannyeckue coeIuHeHus

14

Tema 5.1.
Cruptel. Genon

Coaep:xanue yueOHOTo MaTepHaJia

22. TlpenenbHble OJHOATOMHBIC CHHUPTHI (METAHON W OTAHON). CTPOCHHE, (PHU3MYECKUE U
XMMUYECKHE CBOMCTBA (pEakIMU C aKTUBHBIMM METaJJIaMH, TaJIOT€HOBOJIOPOJAaMHU, TOpPEHUE),
npuMeHeHre. BogoponiHbie CBSI3M MEXIy MOJEKyJlIaMU CIHUpPTOB. PU3NOIOTHYECKOE IEHUCTBUE
METaHoJa U ATaHoJIa Ha OpraHU3M Y€JIOBEKa.

MHoroatoMHbie CIHUPTHI (ITUICHIJIMKOIb W TIIMIEPHH): CTPOCHHE, (PU3NYECKHUE U XMUMHUYECKUEC
CBOMCTBAa (B3aUMOJEHCTBHE CO INEJTOYHBIMA METAJJIaMH, KadyeCTBEHHAs peakius Ha
MHOT0aTOMHBIE CIUPTHI). PU3HOIOTHUECKOe JACHCTBUE Ha OpraHu3M 4enoBeka. lIpuMeneHue
TJIMIIEPUHA U STUIICHTIIUKOJIS.

®enon. CtpoeHue MONEKyIbl, (U3MUECKHEe M XUMHUYECKHE CBOMCTBa (eHona. TOKCHYHOCTh
denomna, ero Gpu3HONIOTHYECKOE NSHCTBHE HA OpraHn3M 4enoBeka. [lpumenenne gpenomna

OK 01
OK 07

Tema 5.2.
ANbIETUIbI.

Kap6oHOBBIE KHCTOTHI.

Cnoxubie 3¢upbl

Coaep:xanue yueOHOro MaTepHaJia

23. Anpneruasl U KETOHBI ((hOpMallbIeTHa, aleTalbIeru]l, aleToH): CTpoeHue, (Gu3nyeckue u
XMMHUYECKHE CBOWCTBA (PEaKLMU OKUCIEHUS M BOCCTAHOBJIEHMS, KAuyeCTBEHHbIE DEaKLUu),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeZeNbHbIe KapOOHOBBIE KHCIOTHI (MypaBbHHas M YKCYCHas KHCIIOTBI):
cTpoeHue, (QuU3NYEeCKHe M XHMMHUYECKHe CBoOWcTBa (0OlIMe CBOMCTBA KHUCIIOT, pPEaKIHs
TepuuKanmu), NoJdydeHne U mnpumeHeHue. CTeapuHOBas M OJEHMHOBAs KHCJIOTBHI Kak
MPEJICTaBUTENIN BBICIINX KapOOHOBBIX KHCJIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOI1IEE JEHCTBHE.

24. Cnoxuble >(puUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MAPONTU3 CIIOKHBIX 3()UPOB.
Kupsl. I'maponns xxupos. ITpumeHnenne xupoB. buongoruyeckas poJib KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Conep:kaHue y4eGHOr0 MaTepuaja

25. YrneBojbl: cOCTaB, KIacCHU(pUKAIUs YrIIeBOAOB (MOHO-, IW- U ToJUcaxapubl). [mroko3a —
MpOCTEHIINA MOHOCaxapHl: OCOOEHHOCTH CTPOECHMSI MOJIEKYJbl, (U3MUECKHe U XMMHYECKHE
CBOMCTBa TIOKO3bI (B3ammojeiicTBue ¢ rtuiapokcunom wmenu (II), okucneHwme aMMUadYHBIM
pacTBOpoM okcuzaa cepedpa (1), BoccraHoBineHUE, OPOKEHUE TIIOKO3bI), HAXOXKACHUE B IPUPOJIC,
NPUMEHEHHUE TIIOKO3bl, OWMOIIOTUYECKAash pPOJIb B IKU3HEACSITEILHOCTH OpraHHM3Ma 4YellOBeKa.
®dorocunTe3. PpyKTO3a KaK H30MEP TITFOKO3HI.

26. Caxapo3a — MpeACTaBUTENb AUCAXapUIOB, THIPOIN3 Caxapo3bl, HAXOXKICHHE B MPHUPOJE U
MIPUMCHCHHE.

[Monucaxapuapl: KpaxMal M IEJUTIOJIO3a KaK NPUPOIHBIE monuMepbl. CTpoeHHe KpaxMmana |
IEJUTIONO03BI, PU3NICCKUE U XUMHUYCCKUE CBOMCTBA KpaxMaia (THAPOJIH3, KAYeCTBCHHAS PEaKIUs

OK 01
OK 02
OK 04
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C M0JIOM)

Tema 5.4,
DOU3NKO-XUMHYECKIE
CBOIMCTBa
KHUCJIOPOJAOCOAECPKALINX
OpraHNU4YeCKHUX
COCIMHECHUI

Conep:kanue y4eOHOT0 MaTepHuaJia

HpaKaneCRne 3aHATHSA

27. Tllpaktmueckas pabora Ne8. «HomeHkmarypa KHCIOPOJOCOIEPKANINX OPTraHUYECKHX
COCTUHEHUN Y.

TpuBmanpHass U MEXAyHApOAHAs HOMEHKIATypa, XUMHUYECKHUE CBOMCTBA, CIIOCOOBI MOTYYCHUS
CHUPTOB U (PEHOIOB, KAPOOHOBBIX KUCIOT U 3PHUPOB, ANbJIETHIOB U KeTOHOB. COCTaBICHHE CXEM
peakuii (B TOM 4YHCIE MO MPEJIOKEHHBIM IEMOYKaM IMPEeBpaIICHU), XapaKTEepU3YIOLIUX
XMMHUYECKHE CBOMCTBA KUCIOPOAOCOAEPKAIMX OPTAHNYECKUX COCIMHEHUN

28. Ilpaktuueckast padora Ne9. «Xumuueckue u (HuU3MYECKHe CBOMCTBA KUCIOPOI0COACPIKAIINX
OpPTaHUYECKUX COCIUHECHUS.

[IpoBenenue, HaOMIOACHWE H ONHCAHHE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB,
Ka4YeCTBEHHbIC PEaKIMU OJHOATOMHBIX CHUPTOB (OKHCIeHHe sTaHona okcumom wmemu (1)),
MHOTOATOMHBIX CIHUPTOB (B3auMmozelcTBue riuurepura ¢ rugpokcuaom meau (1)), anpaernnos
(OKHCIIEHHE aMMHa4YHBIM pacTBopoM okcupa cepeopa(l) u  ruapokcumom wmemu (1),
B3aMMOJICHCTBHE KpaxMalia C HOJIOM), H3y4eHHE CBOWCTB pacTBOPa YKCYCHON KHUCIIOTHI

OK 01
OK 02
OK 04

Pa3nes 6. AzoTcoaepskamue OpraHu4ecKue coeJHHCHH

o

Tema 6.1.
AMUHBI.
AMUHOKHCITOTEI.
benku

Coaep:xanue yueOHOTro MaTepuaJia

29. AMUHBL: METUIIAMUH — IPOCTEHIINI MPEACTaBUTEIh AMUHOB: COCTaB, XUMUYECKOE CTPOCHUE,
bu3HYecKre U XUMHUYECKUE CBOMCTBA, HAXOXKIECHUE B TIPUPOJIE.

AMUHOKHCIOTHI Kak aM(oTepHble OpraHuyeckue coenuHeHus. DPu3ndyeckue M XUMHUYECKUE
CBOMCTBa AaMHHOKHMCJIOT (HAa mMpuUMepe TJIuIMHA). buojornyeckoe 3Ha4YeHHE aMUHOKHUCIOT.
ITentuasl.

benku kak mpupomnbie moimuMepsl. [lepBuuHas, BTOpHYHAS U TPETHUYHAS CTPYKTypa OEIKOB.
XVMHYECKUE CBOWCTBA OENKOB: THAPOIIN3, JCHATYpallis, KaYeCTBCHHbBIE pEeaKINK Ha OeTTKU

IIpakTnyeckue 3aHsATHS

30. IIpakTrueckas padora Nel0. «CBoiicTBa a30TOCOIEpHKAIUX OPTraHUIECKUX COETUHEHHI.
Ouznyeckue M XMMHUYECKHE CBOICTBA aMUHOB (peaklMU C KHUCIOTaMH M TOPEHHUS) U
aMHHOKHUCIOT (Ha mpumepe riuiuHa). HabmoeHue u onucaHue JIeMOHCTPAI[MOHHBIX OIIBITOB:
JeHaTypanus OelKOB PU HarpeBaHUU, LIBETHbHIE pEaKuu OEKOB

OK 01
OK 02
OK 04
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Pazjien 7. BoicokoMoJIeKYIsIpHbIE COeTHHEHNSI 2
Tema 7.1. Coaep:xanue yueOHOTo MaTepHaJia 2 OK 01
[TnacTmacchl. IIpakTHYecKue 3aHATHS OK 02
Kayuyku. Bonokna 31. Ilpaktnueckas pabora Nell. «Cunres, aHanu3 u Kiaccu(uKanus BBICOKOMOJEKYISPHBIX OK 04

COEIUHEHUI IIK 2.1

OcHOBHbIE TIOHATUS XMMHHM BBICOKOMOJIEKYJISIDHBIX ~COEIMHEHUH: MOHOMEp, IOJUMED, IIK 2.2

CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpU3AlMH, CpelHsAs MOJeKyaspHas wmacca. OCHOBHbIE

METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIHs U TOJIMKOHICHCALINS. 2

O3zHakomjieHHE ¢ OOpas3laMH MPHUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, Kay4yKOB:

IJIACTMACChl (TTOJIMATUIICH, TMOJIUIIPOINUIICH, MOJIMBUHWIXJIOPU, HMOJUCTUPOII); HATypalbHBIA U

CUHTETHYECKHE Kaydyku (OyTaJMeHOBBIA, XJIOPONPEHOBBII U H3O0MPEHOBBI); BOJOKHA

(HaTypasibHBIC (XJIONIOK, IIEPCTh, WIENK), WCKYCCTBEHHBIC (AlleTaTHOE BOJIOKHO, BHCKO3a),

CHHTETHYECKHE (KAIPOH M JIABCaH)
Konrtposabnasi pabGora .
5 32. CTpyKTypa 1 CBOMCTBAa OPraHMYECKUX BEIIeCcTB (110 pa3aeiam 3-7) 2
IIpodeccnonaibHO OPpEHTHPOBAHHOE COJePKaHUE (COAepKAHUe TPUKJIIATHOTO MOAYJIs1) 8
Pazgen 8. Xumusi B ObITY M IPOU3BOACTBEHHOI 1eATEIbHOCTH Ye10BeKa 8 OK 01
Tema 8.1. ConeprxaHue y4eOHOro Matepuasa 8 OK 02
XuMHueckue 33. [IpaBuna SKOIOTHYECKH IeIecO00Pa3HOTO TMOBEACHUS B OBITY M TPYJIOBOH NESTETHHOCTH B OK 04
TEXHOJIOTUU LEeNSIX COXPAaHEHUs CBOEr0 3J0pPOBbsi U OKpYXKaloIled MPUPOAHON cpeabl, ONacHOCTb OK 07
B MMOBCEIHEBHOM | BO3NIEHCTBUS Ha JKUBBIE OpraHu3Mbl OpPraHMYECKHX BEIIECTB OTACIbHBIX KJIAaCCOB IIK 2.1
U Tpo(heCCHOHANBHOM | (YIIIeBOOPOIBI, CIUPTHI, (DEHONBI, XJIOPOPraHMYECKHE IMPOU3BOIHbBIC, AaJBICTUABI U 1p.), IIK 2.2
JEATEILHOCTH YEJIOBEKA | [TOKA3aTeNb PEAEIbHO JOIMYCTUMON KOHIEHTPALMU U €T0 UCII0JIb30BAaHNUE.

34. Ponb XxuMuu B 00ECTICYCHUH KOJIOTHYCCKON, YHEPTreTHUCSCKON W MHIIEBOW 0€30MMacCHOCTH,

pa3sBUTUM  MEIULMHBL, CO3/JaHUM HOBBIX MaTepuanoB (B  3aBUCUMOCTH OT BHUJAA 4

npodhecCuoHaNBHON AeSTEeIbHOCTH ), HOBBIX UCTOYHUKOB SHEPTUH (JIbTEPHATUBHBIE HCTOYHUKU

sHepruu). IloHsATME O HayyHBIX METOJAax IIO3HAHUS BELIECTB U XUMUYECKUX PEaKIMH.

[IpencraBienus 06 OOMMX HAy4YHBIX MPUHIUIAX MPOMBIIUIEHHOTO TMOJTYYEHHsI BasKHEMIINX

BELIECTB (Ha IpUMepax MPOU3BOJCTBA AMMHAKa, CEPHON KMCIIOTHI, METAHOJIA).

XvUMHS W 30pOBbE UEJIOBEKa: TMpaBuja O€30MacHOr0 MCIONb30BAHMS JIEKAPCTBEHHBIX

MpenapaToB, OBITOBOW XMMHH B MOBCETHEBHOMN KH3HU

IIpakTHYecKkHe 3aHATHA 4

35. Ilpaktuueckas pabora Nel2. «IIpuMeHeHHEe XUMUYECKUX BEIIECTB M TEXHOJOTHHA C y4eTOM
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Oynyiieil mpogeccuoHaNbHON ASITENEHOCTH.

Pemenne keiic-3a1ay 1o TeMaM: NUIIEBbIE IPOAYKTHI, OCHOBBI PALIMOHAIBHOIO NUTaHMS,
Ba)KHEHIIMEe CTpOUTEIbHbIE M  KOHCTPYKLIMOHHBIE MaTepHalibl, CEIbCKOXO3SHCTBEHHOE
IIPOU3BOJICTBO, KpPAacKH, CTEKJIO, KEpaMHKa, MaTepuaibl Ul 3JIEKTPOHUKH, HAaHOMAaTEpUabl,
TEKCTUJIbHBIE BOJIOKHA, WCTOYHUKM DHEPIUH, OPraHMYeckue W MHUHEpalbHble YAOOpEHHs,
JIEKapCTBEHHbIE U KOCMETUYECKHE MPENapaThl, ObITOBAS XUMHS, MATEPHAIIbI U3 UCKYCCTBEHHBIX H
CUHTETHUYECKUX BOJIOKOH.

36. 3ammura: IlpencraBieHue pe3yabTaToB peEUICHUs Keic-3a7ad4 B (GopMe MHUHH-TOKIAAA
(omyckaeTcs UCIONb30BaHUE rpadUueCKUX U MPE3eHTAIMOHHBIX MAaTEPHUAJIOB)

IIpomeskyTouHasi arTecTanus no gucuuiInnae (uddepeHnpPOBaHHbBIN 3a4eT)

Bcero

72

21




3. YCJIOBUSA PEAJIMZALIUU ITPOT'PAMMBI
OBIIEOBPA3OBATEJILHOM JJUCOUIIJIAHBI
3.1. MaTrepuajibHO-TeXHUYECKOE 00ecriedeHue

Jlnia peanuzanyy mporpaMMbl TUCIUIUIMHBI TOJDKHBI OBITH TIPETyCMOTPEHBI
CJIEYIOIIME CTIeHHaIbHbIC TIOMEIIECHUS: YUEOHbIN KaOMHET XUMHUU W/WIIN y4eOHOM
XUMHUYECKOH JIabopaTOpHH.

OddexkTnBHOCTh TpemogaBaHus  00ME00pa30BaTEIHLHON  TUCIUATIIUHBI
«XVMHSA» 3aBUCUT OT HAJIM4YUs COOTBETCTBYIOLIETO MAaTEpHaIbHO-TEXHUYECKOIO
OCHAIICHHsI. DTO OOBICHIETCA OCOOCHHOCTSIMU JAUCLUUILUINHBI, B TIEPBYIO OUYEPEb,
e€ OKCIIePUMEHTAIbHBIM XapakTepoM, IIHUPOKAM CIIEKTPOM MPUMEHEHHUS U
IPAKTUYECKOM  3HAYMMOCThIO. PekoMeHayeMoe  MaTepualbHO-TEXHUYECKOE
o0OecrieyeHue KaOuMHETa XHMHM M XUMUYECKOM JIabOpaToOpuH  BKJIIOYAET:
CHELIMATU3UPOBAHHYI0 MeOeldb M CHCTEMbl XpaHEHUs, TEXHUYECKUe U
AJIEKTPOHHBIE CpPEACTBA OOy4Y€HHUs, JEMOHCTPALMOHHBbIE Yy4eOHO-HarJIsHbIE
nocoOusi, JAEMOHCTPAallMOHHOE O00OpyJOBaHME U NpPUOOpBI, JTabOpPaTOpPHO-
TEXHOJIOIMYecKoe 000pya0BaHuE, J1abOPaTOPHYIO XUMUYECKYIO HOCYAY, MOJEIH
(0OOBEeMHBIE W IUIOCKHE), HaTypalbHble OOBEKTHl (KOJUIEKUHUH, XUMHUYECKHE

peakTuBbI), 000pyAOBaHHE JIAOOPAHTCKOM.

Crnennanun3npoBaHHas MeOeJIb M CHCTEMbI XPAHEHHSA

1 | Cron naGopaTopHBIil 1EMOHCTPAIIMOHHBIN (C 3aITUTHBIM, XUMOCTOMKHUM U TEPMOCTONKUM
MOKPBITUEM, PAKOBUHOM, TIOJIBOJKON U OTBEJIEHUEM BOJIbI, CAHTEXHUKOMH,
JIEKTPUICCKUMU PO3ETKAMHU, aBTOMAaTaMHU aBapUWHOTO OTKIIFOUYSHUS TOKA)

2 | Cton nabopaTOpHBIM JEMOHCTPAIMOHHBII ¢ HAICTPOMKOHN (¢ 3aIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKHUM MOKPBITHEM )

3 | Cton yueHnueckuit 1abOpaTOpHBIN, pEryIUPYEMBbIil 110 BHICOTE (C 3aILUTHBIM,
XUMOCTOMKUM U TEPMOCTONKHUM MOKPBITHEM, PAKOBUHOM, OOPTUKOM 10 HAPYKHOMY
Kparo, M0JIBOJIKON M OTBEJICHUEM BOJIbl, M CAHTEXHUKOI)/CTON yUEeHUUECKUH,
perynupyemslii o BbICOTE (MMPUOOPETAETCS TOIBKO MPU HAIWYUH CIIEHUATBHOTO
71a00paTOPHOTO OCTPOBHOT'O CTOJIA) (10 KOAUUECMBY 00VUaAOWUXCs)

4 | Ctyn y9eHHUECKHUH (no Koauuecmasy ooy4arouuxcs)

a1

Orserymuresnb

(op}

Hocka kiaccHasi/PenbpcoBasi cucteMa ¢ KIIaCCHOM M MHTEPAKTHUBHOW JOCKON
(mporpamMmHOe o0ecrieueHre, MPOeKTop, KPETJIEHUs] B KOMIIEKTE)/HHTEPaKTUBHON
MaHeNbIo (MPOrpaMMHOE O0ecTIeueHIE B KOMILIIEKTE)

CTon ¢ simmKaMu JUIsl XpaHEHUs/ TYMOOU (pabouee mecmo npenooasameinsi)

Kpecno oduchoe (pabouee mecmo npenodasamens)

O©|00|

Jlocka npoOkoBasi//locka MarHuTHO-MapKepHast

10 | Cucrema (ycTpoiicTBO) /Il 3aTEMHEHUS] OKOH
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11 | [lIxad BBHITSHKHON TaHOPAMHBIN

12 | lllkad s xpaHeHus: y4eOHBIX TOCOOMI

13 | Anreuka yHuBepcaiabHas ISl OKa3aHUs IMEPBOH MEIUITMHCKON TTOMOIIN

TexHHu4YecKHne cpeacrea

MHuorogyHkIroHaIbHOE YCTPOUCTBO/IPUHTED

WHTEepakTHBHBIN POrpaMMHO-AIIAPATHBIA KOMITJIEKC MOOMIIBHBIN WM CTAllMOHAPHBIN
(mporpammHOe obecriedyeHue, poeKTop, KperieHne B komiuiekTe)/PenabcoBas cuctema ¢
KJIACCHOM M MHTEPAKTUBHOM JJOCKOH (IIporpaMMHOe oOecrieueHue, IpoeKTop, KperieHue
B KOMIUICKTE)/MTHTEPAKTUBHOM MTaHEJbIO (ITpOrpaMMHOE 00eCTiedYeHUE B KOMITJIEKTE)

[TepcoHanbHbII KOMIBIOTEp € Tiepudepreii/HoyTOyK (JIMIIEH3MOHHOE MTPOTPAMMHOE
obecrnieueHne, 00pa30BaTEIbHBIM KOHTEHT U CUCTEMA 3alIUThI OT BPEIOHOCHOU
uHpopmaluu, mporpaMmMHoe obecriedeHue s nudpoBoi madboparopuu, ¢
BO3MO>KHOCTBIO OHJIAIH-0OIIpOCca)

JJIeKTPOHHBbIE CPeICTBA 00yYeHUs

DneKTpoHHBIE cpeacTBa 00yueHus/MIHTepakTuBHBIE TOCOOMs/OHIAH-KYPCHI (1O
pazoenam paboyeil npocpammol)

I[eMOHCTpaIII/IOHHbIe y‘leﬁHO-HaFJIﬂI[HI)Ie nmocoous

CrioBapu, CIIPaBOYHUKH, SHIUKIONCIHS (10 XUMUYECKUM HAYKAM)

Kommaext IOPTPCTOB BCIMKHUX XUMHUKOB

ITocoOust HATIAIHOM DKCIIO3ULIUN

AIWIN -

[Tepunonnueckas cucrema xuMuueckux 3semMeHToB [[.1. Menneneesa

Cneunaﬂu?.uponanﬂaﬂ Me0eJIb U CHCTEMbI XpaHCHUS AJsA XMMHYeCKOii ﬂaﬁopaTopI/m

1

JlabopaTopHbIil OCTPOBHOM CTOJI (ABYXCTOPOHHUH, C 3alIUTHBIM, XMMOCTOUKHUM U
TEPMOCTOUKUM MTOKPBITUEM, HAJICTOJIEM, C TTOACBETKON U AIEKTPUUECKUMHU PO3ETKAMH,
MOJIBOJIKOM U OTBEJIGHUEM BOJIbl, U CAHTEXHUKON)

N

Cryn 1abopaTOpHBIN, pETYIUPYEMBIH 10 BHICOTE

Cton 1abopaTOpHBIA IEMOHCTPAIIMOHHBIN (C 3aIITUTHBIM, XUMOCTOMKHAM U TEPMOCTOHKHM
MMOKPBITUEM, PAKOBUHOM, IMOJIBOJIKOI U OTBEJCHUEM BOJbI, CAHTEXHUKOM,
3JICKTPUUYCCKUMH PO3ETKAMH, aBTOMATaAMH aBaPHUITHOTO OTKJIFOUCHUS TOKA)

Crton 1abopaTopHBIA T1EMOHCTPAIIMOHHBIN C HAJACTPONKOH (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKUM MOKPBHITHEM )

Croa ¢ sAuMKamMu JUis XpaHeHus1/TyMOoi

(o]

Kpecino opucnoe

~

Orserymurens

JleMOHCTpAaIMOHHOE 060PYI0BaHNE H NPHOOPHI 1151 KAaGHHETA M JIAGopaTOpHH

Becsl anexTponHbie ¢ USB-niepexoHUKOM

CTOJIMK TOBEMHBII

I{enTpudyra nemoHcTparionHas

IllTaTuB 1EeMOHCTpPAMOHHBIN

Anmnapar Juisi IpoBeIeHUs] XMMUYECKUX peakluit

Annapar Kunna

OBJIMOMETP

I"openka yHHBEpcanbHast

OO |NOOOTDEWIN|F-

[Tpubop /1 MILTIOCTPAIMK 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKINI OT YCIOBUN
OKpYXKarollen cpeibl

10 | HaGop muis snekTponn3a 1eMOHCTPAIIHOHHBIH

11 | IlpuGop A5t ONBITOB 110 XUMHUU C IJIEKTPUUECKUM TOKOM (1a00paTOPHBII)

12 HpI/I60p JJIL OKHUCJICHHA CIIMPTA HAJl MCAHBIM KaTaJIM3aTOPOM

13 | ITpuGop j1st OTydeHUS TATOUI0ATKAHOB JICMOHCTPAIIMOHHBIN

14 | ITpuGop 715t MOJTyYEHHs pACTBOPUMBIX BEILIIECTB B TBEPJIOM BHUJIE

15 | YcranoBka g GuiabTpoBaHUs O] BAKYyMOM
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16

[Tpubop i onpeieneHnst CocTaBa BO3ayXa

17 | 'a3oananm3aTop KUCI0pOJa U TOKCUYHBIX I'a30B ¢ HU(POBOI MHAMKAIMEH TOKa3aTenei

18 | Ilpubop ans WILTIOCTpALIMK 3aKOHA COXPAHEHHUS] MacChl BEIIECTB

19 | YcTraHoBKa /1715 IEPETOHKH BEUIECTB

20 | bapomerp-anepou

21 | Habop s n3ydeHusi BOOOPOAHOM SHEPTeTUKU

22 | pH-metpsbl (Oonoanumenvhoe eapuamuenoe 06opyoosanue)
JlabopaTopHo-TexXHOoJI0rH4ecKoe 000pyA0BaHue /s KaduHeTa u J1abopaTopuu

1 | Hpubop nist mosrydeHust ralouI0ATKAHOB U CJIOXKHBIX (UPOB J1a0OPATOPHBII

2 | Konbonarpesarenb

3 | DneKTpoIuMTKa

4 | bansg koMOMHMpPOBaHHAS JJaOOpaTOPHAS

5 | Bechl 11 chlmyyux MaTepHanoB

6 | [Ipubop ans moxydeHus razoB

7 | CnuproBka taboparopHas

8 | MarHuTHas MemIaaKa

9 | Muxkpockorn 1 poBoii ¢ pyKOBOACTBOM MOJIL30BATENS U MOCOOUEM JIJISl YHAIIUXCS

10 | HabGop /i 9UCTKU ONITUKA

11 | HaGop nmocyzsl AJis peakTUBOB

12 | HaGop nmocy/pl U MpUHAUIeKHOCTEH A1 pabOThI C MaJTbIMU KOJIHMYECTBAMU BEIIECTB

13 | Habop mpuHaie)xHOCTEH 7151 MOHTaXKa MPOCTEHITNX TPUOOPOB IO XUMHUHU

14 | HaGop nmocyzpl 1 MpuHAJICKHOCTEH U3 TponuieHa (MUKpoixadbopaTopus)

JlaGopaTopHasi XumMuuecKasi ocy/aa Juisi KabuHeTa u JiabopaTopuun

1 | Kommiekt ko0 JeMOHCTPallMOHHBIX

2 | Habop npoOOK pe3MHOBBIX

3 | Iepexox CTEKISTHHBIN

4 | TIpobupka Bropia

5 | IIpobupka nByXKOJIEHHAs

6 | CoeaMHUTENb CTEKJISTHHBIN

7 | 3auM BUHTOBOM

8 | Baxxum Mopa

9 | lInaHr CUIMKOHOBBIN

10 | KomIurekT CTeKJITHHON MOCyApl Ha NUTH(ax JeMOHCTPAIIMOHHBIH

11 | Jo3upyroniee ycTpoHCTBO (MEXaHUYECKOE)

12 | Komrutekt n3nenwii u3 kepamuku, hapdopa u dasHca

13 | Kommuiekt soxek happopoBbIx

14 | KommiekT MepHbIX K0JI0 Majoro oobema

15 | KomMmuiekT MepHBIX KOJI0

16 | KommiekT MepHBIX UIUHAPOB IITACTHKOBBIX

17 | KoMIuiekT MepHBIX HWIMHAPOB CTEKIISTHHBIX

18 | KoMIuieKT BOPOHOK CTEKJISTHHBIX

19 | KoMIutekT mameTok

20 | KOoMIUIeKT cTaKaHOB TJIACTUKOBBIX/CTEKIISIHHBIX

21 | KoMIUIeKT CTakaHOB XUMHYECKUX MEPHBIX

22 | KoMIUIEKT CTaKaHYMKOB IS B3BEIINBAHUS

23 | KoMIUIEKT CTYNOK ¢ IeCTUKaMHU

24 | HaGop mmaterneit

25 | Habop nuHIeToB

26 | Habop gwamexk [lerpu

27 | TpyOka cTexiIsiHHas
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28 | DxcukaTop

29 | Yama KpuCTaITU3alliOHHAS

30 | [umbl TUTEIBHBIC

31 | Bropetka

32 | Tlpobupka

33 | baHka oy peakTUBHI MOJIMITUIICHOBAS

34 | banHka 1o/ peakTHUBbI CTEKJISTHHAS. M3 TEMHOTO CTEKJIA C MPUTEPTOM MPOOKOH

35 | Habop CkiIsTHOK JIsl paCTBOPOB PEaKTHBOB

36 | [Tasiouka crekiisiHHAA

37 | TaTuB myist mpoOUpPOK

38 | KoMIIeKT cpeacTB Uit MHAWBUYAIBHOM 3aIUTHI

39 | KomIiekT TepMoMeTpoB

40 | CymmbHas Ma”eb IS OCYbI

41 | dunbTpoBanbHas Oymara/GuiabTpel OyMasKHBIC (00NOIHUMENbHOE 8APUAMUBHOE
obopyodosanue)

Mogesan (00beMHbBIE U IUIOCKHE), HATYPAJIbHbIE 00beKThI (KOJIEKINH, XUMHYECKHe
peaKkTUBBI) 11 KaOuHeTa U J1abopaTopuun

Komnuiekt mozesnei KpucTaJuIM4eCKUX peleToK

Monenb MoeKysbl Oenka

Habop st MmonenupoBaHusi CTPOCHUSI HEOPTAaHMYECKUX BEIIECTB

H8.60p JJI MOACIMPOBAHNA CTPOCHHUA OPIraHMYCCKUX BCHICCTB

H8.60p JAJII MOACIIMPOBAHUSA CTPOCHH A aTOMOB W MOJICKYIJI

Habop a1 MoJenupoBaHysl 3EKTPOHHOIO CTPOECHUS aTOMOB

KoMIIekT KoJUIeKIui

O INO|OTBAWIN|F-

KommiekT XuMudeckux PCAKTHBOB

Oo0opynoBanne Ja0OPAHTCKOI KAOMHETA XMMHUH

Cro ¢ AnMKamMu Uil XpaHEHUs/ TyMOO#

Kpecio opucnoe

Cron 1abopaTopHBI MOSUHBIN

CYHII/IJ'II)Hafl MaHCJIb OJ1d MOCY bl

Ikad s XpaHeHUs: yueOHbIX TOCOOUi

[Ixad mist XxpaHEeHUsT XUMUYECKUX PEaKTHBOB

HIkad s XxpaHeHus 1abOpaTOPHON MOCYbI/IPUOOPOB

[Tkad BBITSKHON

OO|NO OB WIN|F-

JlaGopanTckuii cTon

[N
o

Cryn 1a60paTOpHBIN, pEryJIUPYEMbIi 110 BHICOTE

[EEY
[EE

ONEeKTPUUECKUH aKBaJUCTUILISATOP

R
N

HIkad cymmabHbIN

[EN
w

Pe3nHOBBIE IEpUaTKN

[EEN
IS

KommiekT epiieit 17151 MbIThs 1a00paTOpHOM MOCY Ik

3.2. HapopmanuoHHoe oOecniedeHne peau3auu NporpaMmmbl

Jlns  peanuzaiuu  NpOrpamMMbl  JUCHUIUIMHBI  OMOIMOTEUYHBIN  (POHI
oOpa3oBaTeIbLHOM OpraHu3alid UMEET TIEYaTHBIC U/ WIIN JJICKTPOHHBIE YICOHUKHU U
pa3paboTaHHBIE B KOMIUICKTC C HHMH YYeOHBIC TOCOOHS, MJOIMYyIICHHBIC K

UCIIOJIb30BAHUIO TIPU  pealu3aluu  o0pa3oBaTeIbHBIX MPOrpaMM CPEIAHErO

25



npodeccuoHanbHOr0 00pa30BaHUs, pealM3yeMbIX Ha 0a3e OCHOBHOTO OOIIETo
oOpa3oBaHMUs.

[Ipy peanm3amuui MporpamMMbl JUCIHUILIAHBI BO3MOYKHO HCITOJIb30BAHHE
AIIEKTPOHHBIX 00PA30BATENBHBIX PECYPCOB, MNOMYIICHHBIX K UCIOJIB30BAHUIO MPHU
peanu3anuu 06pazoBaTEIbHBIX IPOrPAMM CPEIHEr0 OBIIEro 0OpasoBaHHS .

3.2.1. OcHOBHbIE HICTOYHUKHU:

1. T'abpuensu, O. C. Xumus: 10 xmacc: 6a30BbIil ypoBeHb: yueonuk / O. C.
[Nabpuensn, M. I'. OctpoymoB, C. A. CnaakoB. — 7-¢ u3g. — Mockaa:
[Tpoceemenne, 2025. — 128 c¢. — ISBN 978-5-09-124953-8. — Tekcr:
ANIEKTPOHHBIN // DNEKTpOHHBINA pecypc nudpoBoit oOpazoBatenbHol cpenbl CI1O

PROFo6pa3opanue:[caiit].—URL: https://profspo.ru/books/149031

2. I'abpuensan, O. C. Xumus: 11 knacc: 6a30Bbiii ypoBeHb: yueOHuk / O. C.
[Na6puensn, M. T'. OctpoymoB, C. A. CnaakoB. — 7-¢ u3g. — Mockaa:
[IpocBemenne, 2025. — 130 c¢. — ISBN 978-5-09-127052-5. — Tekecr:
AIIEKTPOHHBIN // DIEKTPOHHBIA pecypc nudpoBoil odpazoarensHoit cpeapl CITO

PROFo06pa3zoBanue: [caiit].— URL: https://profspo.ru/books/152554

3.2.2. JlonoiHUTEIbHbIE HCTOYHUKMH:
1. Pyasutuc, I'. E. Xumust: 6a30BbIi ypoBeHb: YUEOHHK U1 00pa30BaTEIbHbIX

OpraHu3aluii, peaTn3ylIMX  o0pa3oBaTeIbHbIE  MPOTPAMMBI  CPEIHETO

npodeccuonansuoro oopazosanus / I'. E. Pyasutuc, ®@. I'. ®enpaman. — 2-¢ usm.
— Mocksa: IlpocBemenne, 2025. — 336 ¢c. — ISBN 978-5-09-124954-5. —
TekcT: 2NeKTpOHHBIN // DINEeKTpOHHBIN pecypc u(poBoit 00pa3oBaTebHON Cpebl

CIIO PROFo6pa3oBanue: [caiit]. — URL: https://profspo.ru/books/149034
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4. KOHTPOJIb

N OIEHKA

OBIIEOBPA30BATEJBHON TUCHUTIIMHBI

PE3YJBbTATOB

OCBOEHUA

KoHTpos1b U OlleHKa pe3y/IbTaTOB
0CBOeHMA 0011e00pa3oBaTeIbHOM
JAMCHUILIMHBI PACKPBIBAIOTCS Yepe3
AUCUUIIHHAPHBbIE Pe3yJbTaThl,

THun oeHoYHBIX

HanpasBJieHHbIe Ha (pOpMUPOBaAHHE Pazgen/Tema N ———
001IUX 1 MPogecCHOHATbHBIX ponp
KOMIIeTeHIMi 10 pa3aeam
U TEMaM COo/IepP:KaHusA Y4eOHOTo
MarepuaJa.
OK 01. Beibupatp ciocoObl perieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHATLHOMN ACSITEIIBHOCTH Tema 2.1,2.2
IPUMEHUTEIBHO K Pa3IMuHbIM KOHTeKkcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1 TectupoBanue
Tema 7.1 VYcTHbIi onpoc
Tema 8.1 Pemenne pacu€tHeix 3a1a4
OK 02. Mcnosb30BaTh COBPEMEHHBIC Tema 1.2, 1.4, HaGmozenne 3a xomom
Cpe/ICTBA MOKCKA, aHAJIM3a U 1.6,1.7 BBIMOIHCHIS PAKTHKO-
MHTEpIpeTay HHPOPMALUH, 1 Tema 2.1,2.2 OPHEHTUPOBAHHBIX 3aaHUI
WH(pOpPMAIMOHHBIC TEXHOJIOTHH JIJIs Tema 4.1, 4.2 Ipencrasnenne
BBITOJHEHHUS 33/1a4 TPO(eCCHOHAILHON Tema 5.2-5.4 pE3yJILTaToB
JESATEIBHOCTH Tema 6.1 MPAKTUYCCKHUX U
Tema 7.1 71a00paTOpHBIX padoT
Tema 8.1 [TpoBeneHrEe XUMHYECKOTO
OK 04. Tema 1.7 IKCIEPUMEHTA
D PEKTUBHO B3aMMOIEHCTBOBATH U Tema2.1,2.2 Boinonuenne
paboTaTh B KOJUICKTUBE H KOMaH/IE Tema 4.1,4.2 KOHTPOJIEHBIX
Tema 5.2-5.4 pabor o
Tema 6.1 pasjenaM JUCIUTUTHHBI
Tema 7.1 OreHKa CaMOCTOSITEIILHO
Tema 8.1 BBIIIOJTHEHHBIX 3aIaHHHA
OK 07. ConelicTBOBaTh COXPaHEHUIO Tema 1.7 3anuTa pemenus Ketc- 3
OKpYKarolen cpepl, Tema 5.1 3a71a4 (C y4eTOM 6}:IIYH16H
peCypcocOepeKeHUIO, IPUMEHATH 3Hauus | Tema 8.1 npoQeccHoHabHOT
00 U3MEHEHUH KJIMMAaTa, IPUHIIATIBI JICSITEIbHOCTH) 3
OepeXIIMBOTO MPOU3BO/ICTBA, 3P PEKTHBHO Brimontenue 3afiahi
JICHCTBOBATH B UPE3BBIYAHHBIX CUTYAIHSX HPOMCIKYTOTHON
aTTecTaluu

IIK 2.1. BbINOJHATH pacyersl MapameTpoB

TCEXHOJIOTHYCCKUX mpoueccoB 06pa6OTKI/I

METAJUIOB JaBJIEHHEM, paboThl 000pyI0BaHHS,
XapaKTePUCTUK

HCXOOHBIX 3aroToBOK u

METaJUIONPOLYKIHH.

Tema 1.2,1.6,1.7
Tema 2.1
Tema 4.1
Tema 7.1
Tema 8.1

1IK 2.2. Boibupats pexum 00paboTKu
METaJIOB aBJICHHEM B COOTBETCTBHH C
TEXHOJIOTUYECKON MHCTPYKIMEN

Tema 1.2,1.6,1.7
Tema 2.1
Tema 4.1
Tema 7.1
Tema 8.1
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