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1. OBbIIASI XAPAKTEPUCTHUKA PABOYEWM TIPOT'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCHUIIJIMHbBI «XUMMUA»

1.1.MecTO0 AMCUMILIMHBI B CTPYKTYype 00pa3oBaTejJibHOH NPOrpaMmbl
Cclio

OO6meobpa3oBaTenbHas JUCHUIUIMHA «XHUMUS» SBISETCS 00s3aTelbHON
4acThi0  00IIe00pa30BaTEeIbHOTO ITMKJIAa 00pa30BaTeIbHOM MporpaMMbl B
cootBeTcTBUM ¢ PI'OC CIIO 1o cnenmanproctr 23.02.06.

[IpuknagHoit MoAysdb BKIOYaeT pasaen 8 «Xumus B OBITY U
MPOU3BOJICTBEHHON [IESITEIHHOCTH YEJIOBEKa», KOTOPBINM peamusyercst sl BceX
npodeccuil/cCnenuaribHOCTe  METOJIOM  PEIIeHUsT  KEMCOB, CBSI3aHHBIX €
HKOJIOTUYECKON  0e30MacHOCThI0O M OIEHKOM TMOCIEACTBUI  OBITOBOM |
MPOU3BOJICTBEHHON  JIESITEILHOCTH, COOTBETCTBYIOIIEH oOTpaciaMm Oymyuien
poecCUOHANIEHOM IS TEIBHOCTH 00YYaArOITXCS.

1.2. Heau u nuiIaHUPyeMble Pe3yJibTAThI 0CBOEHHS AU CIIUTIIIMHBI

1.2.1. Hean 1 3a1a4n AUCHUILINHBI

Conepkanue MporpaMmbl 00IIe00pPa30BaATEIIBHON JAUCITUTIINHBI <« X UMM
HaIpaBJICHO HA JIOCTUKEHUE CIICTYIOIINUX LIEJICH:

- dbopMUpOBAaHHE CHUCTEMBl XHMHYECKHX 3HAHWM KakK BaKHEHIICH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOW JIE€XKaT
KJIFOYEBbIE TOHATUS, (yHIAMEHTAJIbHbIC 3aKOHBl U TEOPUU XHUMHH, OCBOCHHUE
S3bIKa HAYKH, YCBOCHHE W I[IOHUMAaHUE CYIIHOCTH JOCTYIHBIX OO0O0O0IICHUMN
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHME C HCTOPUEH HUX pa3BUTUS U
CTAHOBJICHUS;

— dbopMHpOBaHWEe U Pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOJaX
MO3HAHUS BEIISCTB M XMMHUYCCKHX PEaKIMi, HEOOXOIUMBIX IJII IMPUOOPETCHUS
YMEHUM OPUEHTHPOBATHCS B MHUPE BEIIECTB U XMMHUYECKUX SIBICHUN, UMEIOIIUX
MECTO B IIPUPO/IC, B IPAKTUYECKOW W TTOBCEHEBHOM KU3HH;

— pa3BUTHE YMEHUH W CHOCOOOB JCSATEIHHOCTH, CBS3AHHBIX C
HaOJIOJICHHEM U OOBSICHEHHEM XHMHUYECKOTO SKCIEPUMEHTa, COOJII0JCHUEM

paBuJ 6€30MaCHOTO OOPAIIEHHS C BEIIECTBAMHU.




3agaum IMCUMILVINHBIL:

1)  cdopmmpoBaTh  TOHMMAaHHWE  3aKOHOMEPHOCTEH  MPOTEKAHMUS
XMMHUYECKUX TPOLIECCOB U SIBJICHUI B OKpYXarolle cpene, a TakkKe UX CBA3b C
LIEJIOCTHOM HAyYHOW KapTUHOM MUpa U APYTUMH €CTECTBEHHBIMU HAYKaMH;

2)  pa3BUTh YMEHHUS COCTaBIATH (OPMYJIBI HEOPraHWUYECKUX U
OpPraHUYECKUX BEILLIECTB, YPABHEHUS XUMHUECKUX pEaKUui, OObACHATh UX CMBICI,
WUHTEPHPETUPOBATH PE3YJIbTAaThl XUMHUECKUX 3KCIIEPUMEHTOB,

3)  chopmHupoBaTH HAaBBIKM NPOBEICHUS MPOCTCHIINX XUMHYCCKHUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIIOACHUEM IpaBUi 0OE€30MacHOro
oOpalleHus C BEIIeCTBaMH U JIaDOpaTOpHBIM 000PYI0OBAHUEM;

4)  pa3BUTh yMEHHsS HAXOJUTh, AHAIMU3UPOBATh H HCIOJIH30BAThH
WH(pOpPMAIMI0O XHMHYECKOTO XapakTepa W3 pPa3duyHbIX HH()OPMAIMOHHBIX
UCTOYHHUKOB, BKJIIOYAsl yUeOHYIO JTUTEPATypy, HayyHble ITyOJMKAUU U UHTEPHET-
pecypcsr;

5) chopMUpoBaTh yMEHHUS TMPOTHO3UPOBATh MOCIEICTBUS  CBOEHU
NESATENIbBHOCTH U XMMMYECKUX TPUPOIHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX
IIPOLIECCOB, YUNUTHIBASI BO3MOKHBIE SKOJIOTMUECKUE U COLMAIbHBIE BO3ACHCTBUS;

6) chopmupoBaTh MOHMMAaHWE 3HAYMMOCTH JOCTHKCHUN XUMHUYECKOM
HAayKM W TEXHOJOTUH JUIsl Pa3BUTHUS COLMAIBHON W NMPOU3BOJACTBEHHOU cdep ¢
YMEHUEM MPUBOJAUTH MPUMEPBI UX IPUMEHEHUS B Pa3IMUHbIX cPepax KU3HU.

1.2.2. Ilnanupyemble pe3yJbTATbl OCBOCHHMSI 0011e00pa3oBaTeJIbHOM
IUcHUIINHBI B co0TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco6oe 3HaueHne 0011e00pa3oBaTe/ibHas JUCHIUILUIMHA « XUMHUS UMEET MPpHU
dbopmupoBanun u pazputun OK 01; OK 02; OK 04; OK 07 wu IIK,
IIPECTABICHHBIX B AKTyaJIM3UPOBAHHBIX OrocC CIIO 1o

npodeccHr/CrenaJTbHOCTH.




Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN i

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHHUA NTUCHUIIJINHDBI

I[I/ICIII/Il'[.]'II/IHapl—[]:ple2

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

O6ume’
JInyHoCTHBIE pe3yabTaThl [0/LKHBI OTpPaXkaThb B
YacTH:
TPYA0OBOI0 BOCIUTAHUS:
— TOTOBHOCTH K  TPYAYy, OCO3HAaHHUE IICHHOCTH
MacTepCTBa, TPYIO0TO0HE;
— TOTOBHOCTH K aKTI/IBHOfI NCATCIIBHOCTHU

TEXHOJIOTUYECKOW W COLMAJIbHOW HaIpPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATh,  IJIAHUPOBATh W
CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO JEATEIIBHOCTD;
HWHTEpEeC K pa3iaudHbIM cepam npodeccrnoHaabHON
JIeSITEIILHOCTH.

MeTal’[pe}lMeTHLIe pe3yJabTaThbl JOJKHbI OTPaAKATh:

OBJagenune

YHHBEPCAJIbHBIMHA y4eOHbIMH

NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:
a) 0a30BbIe JJIOTHYECKHE IeHCTBHS !

CaMOCTOSITENILHO (DOPMYITHPOBATh U AKTYaTH3UPOBATH
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
yCTaHABIUBAaTh  CYHIECTBEHHBIH  NpPU3HAK WU
OCHOBAHUA JJIA CpaBHeHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I nu
0000IIICHHS;

OTIpeeTSATh Lenu JIeSITEIIbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX OJOCTHUKCHUS,
BBISBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSX;

3aJaBaTb

JucnuninHapHbie pe3yJibTaThl 10/KHBI OTPAakKaTh:

ITP6 01. chopMUPOBAHHOCTh MPEICTABICHUA: O XUMHYECKOU
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOW KAapTUHBI MHUpPA, POJIU
XUMHUHM B TO3HAHWUU SIBJICHUM MNPUPOABI, B (OPMUPOBAHUU
MBIIUICHUSI M KYJIBTYpPHl JIMYHOCTH, €€ (YHKIHOHAIHHON
IPaMOTHOCTH, HEOOXOIUMOM MJii pelIeHHs] MPaKTHYECKUX
3aa4 ¥ 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpelie;

IIP6 02. BiageHue CUCTEMON XMMHYECKUX 3HAHHM, KoTopas
BKJIIOYAET:  OCHOBOIIOJIATAIOIIME  MOHATHUS  (XUMHUYECKUUN
DJIEMEHT, aToOM, OJJIEKTpOHHas o00oJjoYka aroma, s-, p-, d-
JNEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
ANEKTPOOTPULATEILHOCTb, CTENEHb OKHUCIIEHUS, XWMHUYECKas
CBSI3b, MOJIb, MOJISIDHAsl Macca, MOJIAPHBIN 00BbeM, yriIepOAHbIH
ckener, (YHKIUOHAJIbHAs TIpynma, paaukall, H30Mepus,
U30MEPBI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOIOPOABI,
KHCIIOPO/I- M a30TCOJEpIKallle COEIWHEHUs, OWOJIOTMYECKU
aKTUBHBIC BellecTBa (YIJIEBOIbI, JKUPbI, OEIKH), MOHOMED,
MOJIUMEP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJSPHbIE
COCUHEHMS, KPUCTAJUIMYECKAs PEIIETKA, TUIBl XMUMHUYECKHUX

peakuuii (OKHCIHUTENbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHAOTEPMHUUYECKHE, pEaKIUH HOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJINTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS
JUccouMranus,  OKHCIWTENb, BOCCTAHOBHUTEIb, CKOPOCTh

! OGmme pe3ynbTaThl OCYIIECTBISIOTCS B COOTBETCTBHH C JHIHOCTHBIME M MeTamnpeaMeTHbIMH pesynbratamu ®TOC COO (ITpukas Munobprayku Poccuu ot 17.05.2012 Ne 413
(penaxiust ot 27.12.2023 1.), B pOpMUPOBAHUU KOTOPHIX YIACTBYET 00II€00pa3oBaTeIbHAS TUCIUILINHA.
% JIMCHMIIIMHAPHBIE Pe3y/IbTAaThl OCYIIECTBIISIOTCS B COOTBETCTBHH C TPEOOBAHMAMM K IPEAMETHBIM pe3yabraram 6a3oBoro yposus (ITPG), yeranosnenusivia ®I'OC COO (Ilpukas
MunobpHayku Poccun ot 17.05.2012 Ne 413 (penakius ot 27.12.2023 1.), ¢ coxXpaHeHHEM HUCXOJHON HyMEpaIuy.




— BHOCHTH KOPPEKTHUBBI B JIEATEIHHOCTH, OIEHUBATH
COOTBETCTBHE PE3yJbTATOB IICJISIM, OLCHUBATH PUCKU
MOCIICACTBHH JICATSIIBHOCTH.

0) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

— BJAJETh HaBBIKAMHU y4eOHO-HCCIICIOBATEILCKON U
MPOEKTHON JESITeNbHOCTH, HAaBBIKAMHU pa3peIieHus
npo0em;

— BBISIBIATH  NPUYUHHO-CICICTBEHHBIC  CBSI3M U
aKTyallU3UpOBaTh 3a/lady, BBIABUTATH THUIIOTE3y €€
pelleHHsI, HAXOJUTh apryMEHTBI JUIsl JOKa3aTeIbCTBA
CBOMIX YTBEPXKICHUH, 3aJlaBaTh IapamMeTpbl U
KPUTEPHUHU PELICHUS;

— aHAIM3HPOBATH MOJIYUCHHBIC B XOJC PCIICHUS 3a/1a4u

pe3yJIbTaThl, KPUTUYECKHU OLICHUBATh ux
JIOCTOBEPHOCTD, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCJIOBUSIX;

— YMCETb NEPEHOCUTH 3HAHUA B IIO3HABATCIIBHYIO H
MMPAKTUYCCKYHO obnactu KHU3HCOACATCIIbHOCTH.

XUMUYECKOM pPEaKIUU, XUMHUYECKOE PAaBHOBECHE), TEOPUH U
3aKOHBI  (TEOpHUsI XUMHYECKOIO CTPOEHHUS OpraHMYecKHX
BemectB  A.M. bBytiepoBa, Teopus 3JIEKTPOJIUTUYECKON
nyccounanuu, nepuoandeckuid 3axkon .M. Menaeneena, 3akoH
COXpPaHEHHUS MacCChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3BIK
XUMHH, (PAKTOJOTUYECKHE CBEACHHUS O CBOMCTBaX, COCTaBe,
MOJIy4eHUH W O€30IaCHOM  HCIIOJIb30BAHMU  BaKHEHIIMX
HEOPraHUYECKUX M OpPraHWYeCKUX BEIIeCTB B OBITY U
MPAKTHUYECKOM JIEATETbHOCTH YETIOBEKA;

IIP6 03. chopMUPOBAHHOCTH YMEHHI BBISBISATH XapaKTepHBIC
NPU3HAKK W B3aUMOCBSI3b W3YUYCHHBIX MOHSATUH, MPUMEHSTH
COOTBETCTBYIOIIIME IMOHATHUS MPU OINUCAHUM CTPOCHHUS U
CBOMCTB HEOPraHUYECKHMX M OPraHMYeCKHX BEIIECTB M WX
NIPEBPAILCHH; BBISBIATh B3aMMOCBS3b XUMUYECKUX 3HAHHUM C
MOHSATUSMU U MPEACTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

nP6 04. cdhopMHPOBAHHOCTH YMEHUW  HCIOJIB30BATH
HAaMMEHOBAHMSI XHUMHUYECKHX COCAMHEHUH MEXIYHAapOIHOTO
COK03a TEOPETHUYECKON M NMPUKIAJTHOM XUMUU U TPUBUAIBHBIC
HA3BaHUS BAKHEHIINUX BEIIECTB (ITUJICH, alleTHIICH, TIUIepHH,
dbenon, dopmanbaerua, yKCycHas KUCJIOTa, TJIHUIMH, yrapHBINA
ra3, yrJIEKUCJIbIA Ta3, aMMMaK, ramieHasi U3BECTb, HeralieHas
W3BECTh, MHUThEBas COJA W JPYTUX), COCTABIATH (HOPMYIIBI
HEOPraHWYECKUX M OpPraHUYeCKHX BEUIECTB, YpaBHEHUS
XUMUYECKUX PEaKIHid, OOBSICHATHh WX CMBICI; IMOJTBEPKIATh
XapaKTepHbIE XUMHUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3aNUCIMU YpPaBHEHUHN
XUMHUYECKUX PEAKIUM;

nP6 05. chopmupoBaHHOCTH YMEHHH  YCTAaHABIWBATH
MIPUHAJIEKHOCTh M3Y4YEHHBIX HEOPraHUYECKHUX u
OpPTraHWYECKUX BEIIECTB K OMPEACIICHHBIM KJIaccaM U Tpymmam
COCIMHEHUH, XapakTepU30BaTb HX COCTaB U BaKHEWIIUE
CBOMCTBA; OIPEIEIATh BUJIBI XHMHYECKUX CBs3eH
(KoBaJIeHTHAsl, MOHHAs, METaJUINYeCcKasi, BOJOPOJHAS), THIIbI




KPUCTAJUIMYECKUX  PEIIETOK KJaccu(UIpoBaTh
XMMHYECKHE PEaKIUH;

I1P6 07. chopMUpPOBAHHOCTh YMEHHI MPOBOIUTH PACUETHI 110
XMMHYECKUM (OpPMYJIaM U YPaBHEHUSAM XUMHUYECKUX PEAKIUH C
UCTOJIb30BaHUEM (U3NYECKUX BEIWYHMH, XapaKTEePU3YIOIIUX
BEIIECTBA C KOJHMYCCTBEHHOH CTOPOHBI: Macchl, oOObeMma
(HOpMaJIbHbIE ~ YCJIOBHSI) Ta30B, KOJMYECTBA  BEIIECTBA;
UCIIONIB30BAaTh CHCTEMHBIE XUMHYECKHUE 3HAHUS IS TPUHSITUSL
pelIeHNi B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C

BCIICCTBAMU U UX IIPUMCHCHHUCM.

BECILIECCTB;

OK 02. Mcnonb3oBaTh
COBpPEMECHHBIC
CpezacTBa MOUCKa,
aHaM3a u
HWHTEPIIPETAINH
nHpopManuu u
MH(POPMAIOHHBIE
TEXHOJIOTUH TSI
BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSITeITbHOCTH

JIMYHOCTHBIE pe3yJabTaThbl

AOJIZKHBI  OTpa’kKaTb B

yacTu:
IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS],
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKHl U OOLECTBEHHOW IMpPaKTUKH, OCHOBAHHOTO Ha
Malore KyJlbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;
COBEpLICHCTBOBAHNUE SI3BIKOBOM M  YHUTATEJIbCKOU
KyJIbTYpPbl KaK CpEACTBA B3aUMOJECHCTBUS MEXKIY
JIIOJIbMU U TTIO3HAHUS MUDA.

MeTanpeaMeTHbIe Pe3yJIbTaThl J0JKHbI 0TPAXKATH:

OsBJaanenue

YHUBepCaJbHbIMU y4eOHBIMH

NMO3HABATEJIbHBIMU JACHCTBHAMM:
B) padoTa ¢ unopmaumeii:

BIIaJIETh HAaBBIKAMU TONyuyeHUs WHGOpMALUU U3
UCTOYHUKOB  pa3HbIX  THIIOB, CAMOCTOSATEIHHO
OCYIIIECTBIISATh ITOUCK, aHAIHW3, CUCTEMATH3AIMI0 W
WHTEpIpEeTani0 WHOOPMAIUU Pa3INYHBIX BHJIIOB U
dhopm mpecTaBIeHNs,

CO3/1aBaTh TEKCTHI B Pa3NUYHBIX (hopMaTax ¢ y4eToM
Ha3HaueHUs WHGOpMAlMU W LEJIEBOW ayAHTOPHH,

JucuuniuHapHbie (MpeaiMeTHbIE) Pe3yJabTAaThl U JA0JIKHBI
O0TPaXkKaTh:

IIP6 06. BnaseHHEe OCHOBHBIMH METOJAMH HAYYHOI'O [TO3HAHUS
BEIECTB M XMMMYECKMX SBJICHUH (HaOI0AEeHUE, W3MEpEHHE,
9KCIIEPUMEHT, MOJIEJIUPOBAHUE);

IIP6 07. chopMUPOBAHHOCTh YMEHHM MPOBOAUTH PACUETHI MO
XUMHAYECKHM (HOpMyJIaM U yPaBHEHUSIM XUMHUYECKUX PEAKIUi ¢
UCITOJIb30BaHUEM (U3UUECKUX BEJIWYHMH, XapaKTEePU3YIOIIUX
BELIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpManbHblEe  yCIOBHS) Ta30oB, KOJMWYECTBA  BEILECTBA,
WCIOJIb30BAaTh CUCTEMHbIE XUMHYECKHE 3HAHUS JJIS MPUHATUS
pELIEHUI B KOHKPETHBIX XU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

I1P6 08. cdopmMHpOBaHHOCTH yMEHUH IUIAHUPOBATh U
BBINIOJIHATh ~ XMUMHUYECKUH  OKCIIEpUMEHT  (TpeBpalieHus
OpPraHMYECKUX BEUIECTB IIPH HArpeBaHHUM, MOJIYYEHHE ATHIICHA
U W3y4YEHHE €ro CBOMCTB, KauyeCTBEHHbIE pEaklIuu Ha
aNbJIETU/bl, Kpaxmaj, YKCYCHYK KHCIOTY; J€HaTypaius
OeNKOB IIPU HarpEeBaHUH, [IBETHBIE PEAKIIMH OEJIKOB; IPOBOIUTH
peakiMM HMOHHOTO OOMEHa, OIpeneNsiTh Cpeldy BOJHBIX
pacTBOpPOB, KaUeCTBEHHbIE peaklMU Ha cylbdar-, kapOoHaAT- U
XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHUS; peraTh
SKCIEPUMEHTANbHBIE 3a7adyd 1o Temam 'Mertamisl" u




BbIOMpas ONTUMANbHYIO (OpPMY TpPEACTABICHUS U
BU3YyaIH3aLlUHY;

— OIICHMBATh JOCTOBEPHOCTb,
uHpOpMalMK, €€ COOTBETCTBHUE
MOPaJIbHO-3THYECKUM HOPMaM;

JICTUTUMHOCTB
IMpaBOBbBIM u

— BJAJIETh HABBIKAMU PACIIO3HABAHHUS W  3aIUTHI
nHpopmanuu, HMHPOPMALMOHHONH  OE30MAaCHOCTH
JTUYHOCTH.

"Hemertamibl") B COOTBETCTBUM C IIpaBWJIaMHU TEXHUKHU
0e30macHOCTH  mpH  OOpamieHMd  C  BEIIECTBAMH |
7a00paTOpHBIM 00OPYIOBAaHUEM; NPEACTABIATH PE3yJbTaThl
XMMHYECKOTO OJKCIIEpUMEHTa B (OpMe 3aluch ypaBHEHHI
COOTBETCTBYIOLIMX peakuuid W (OPMYIHPOBATH BHIBOJBI Ha

OCHOBE ATHX PE3yJIbTaTOB;
P66 09. cdhopMHUPOBAHHOCTL YMEHHUS  aAHAITU3UPOBATH
XUMHAYECKYI0  HMH(OpMaIuio, TOJIy4aeMyK U3  pPa3HBIX

HCTOYHUKOB (CPEICTB MaccoBOi mH(popMauu, cetb HTEepHeT
U IpyTHe).

OK 04. D¢ddexrTuBHO
B3aUMOICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH1e

JIMYHOCTHBIE Pe3yJbTaThl

YacTH:

IPaKIaHCKOr0 BOCIIMTAHUSA:

— TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTHh B
HMHTEpecax rpakJIaHCKOro OOIIECTBa;

— YMEHHME  B3aUMOJAECHCTBOBaTH C  COLMAJIbHBIMU
WHCTUTYTaMU B COOTBETCTBHUHM C HUX (PYHKIUAMHU U
Ha3HAYCHHUEM.

MeTtanpeameTHbie pe3yabTaThbl J0JKHbBI OTPAKATD:

OBiajeHue YHUBEpPCAJIbHBIMH KOMMYHUKATHBHBIMU

nefiCTBUAMU:

0) coBMecTHas 1eITeJbHOCTD.!

— TIOHUMATh u HCMOJIb30BATh MpENMYyLIECTBA
KOMaHJHOW U UHJIMBUyaIbHOU padOThI;

— TIpUHUMATh eI  COBMECTHOM  JI€ATEIbHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH ACHCTBUA MO €€
JOCTHIKEHHUIO: COCTAaBIISITh IJ1aH JIeHCTBHIA,
pacmpenensiaTh poiii C Y4eTOM MHEHUM YYaCTHHKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI.

OBiaseHue  YHUBEPCAJbHBIMH  PeryJATUBHBIMHU

AefiCTBUAMU:

I) NIPpUHSATHE ce0 M APYTUX JHOJCH:

AOJIZKHBI  OTpa’kKaTb B

,}II/ICIII/II[J'[I/IHaprIe (l'[peI[MeTHI)Ie) pe3yjJbTaTbl U J0J/IKHBI

0TPakKATh:
IP6 08. chopMupoBaHHOCT, yMEHUW IUIAHUPOBATH W
BBIIIOJIHATh ~ XUMHUYECKUH  SKCIIEPHUMEHT  (IIpeBpalleHUs

OpPraHMYECKUX BEUIECTB IIPU HArpeBaHHUH, MOJIYyYEHHE ATHJICHA
U U3y4YCHHE €ro CBOWMCTB, KayeCTBEHHbIC pEaKUUU Ha
aNbJIETU/bl, Kpaxmaj, YKCYCHYIO KHCIOTY; JI€HaTyparus
O€JIKOB MPH HarpeBaHHM, IIBETHbIE PEaKLIUU OEJIKOB; TPOBOIUTh
peakuuu HOHHOrO OOMEHa, OIpeneisTh Cpely BOJHBIX
pacTBOPOB, KAUYECTBEHHbIE PEAKIIMU Ha Cynb(dar-, kapOoHaT- U

XJIOpUJI-aHUOHBI, Ha KaTHUOH aMMOHHS; pemarp
SKCHEpUMEHTAIbHBIE 3a7aud 1o Temam "Mertamisl" u
"Hemetamnbl") B COOTBETCTBMM C TpaBWIAMHM TEXHUKH
0e30macHOCTM ~ Hpu  OOpallleHuM € BELIECTBAMU U

7a00paTOPHBIM  O00OpPYJOBAaHUEM; TPEACTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCIepuMeHTa B ¢opMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIUX pEaKUM u (OpMYyIUpOBaTh BHIBOJBI Ha
OCHOBE 3THX PE3yIbTaTOB.




MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX JIOJEH IpU
aHaJIM3€e PE3YJIbTATOB JICATCILHOCTH;

MPU3HABaTh CBOE IPaBO W IMPaBO APYrUX JIIOACH Ha
OIUOKHU;

pa3BUBaTh CIOCOOHOCTh TOHMMATh MHUP C IO3UIUH
JPYTOro YeoBeKa.

OK 07.
CopnelicTBOBaTh
COXPaHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHUU KIIUMaTa,
TIPUHIIHAITBI
OCPEIKITUBOTO
MIPOU3BO/JICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
Ype3BBIYANHBIX
CUTYaITUSX

JInyHOCTHBIE Ppe3yabTaThl

AOJIKHBI  OTPaKaTb B

yacTu:
IKOJOI'M4€CKOro BOCIIMTaHUuMA:

C(OPMHPOBAHHOCTh  JKOJOTMYECKOW  KYJBTYPHI,
[IOHUMAHHUE BIUSHUA  COLMAIBHO-DKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHME IPUPOJHON M COLMAIbHOU

Cpensl, OCO3HaHME  IIOOAIBHOIO  Xapakrepa
9KOJIOTUYECKUX MPOo0IieMm;
IJJAHUPOBAHUE M OCYILECTBICHHE JCHUCTBHU B

OKpYy)XalIled cpele Ha OCHOBE 3HAHMS Ielel
YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE ICHCTBUN, MPUHOCSAIINX BpE
OKpY>Karollen cpele;

yMEHHE MPOTHO3UPOBATH
9KOJIOTMYECKHUE  TOCIEICTBUA

JENCTBUMN, TPEAOTBPALATh UX.

HeOJIaronpusITHbIE
IpeIIPUHIMAEMBIX

MeTal’lpeJIMeTH])Ie Pe3yJbTaThbl JOJKHBI OTPAKaATh:

OsBJianenue

YHHBEPCAJIbHBIMH yY4eOHBbIMH

NMO3HABATEJbHBIMU eHICTBUAMM:
B) pa0orta ¢ nHopManmeii:

WCIIONB30BaTh  CPEICTBAa  WH(DOPMAIMOHHBIX |
KOMMYHUKAITMOHHBIX ~ TEXHOJOTUH B  pEHICHUH
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3aIMOHHBIX 3a1a4 c COOITFO IEHHEM

TpeOOBaHUN HPrOHOMHUKH, TEXHHKU OE30MacHOCTH,
TUTHCHBI,  PECypCcOCOEpEeKEeHHs,  MPaBOBBIX U

JAucnumimHapubie (MpeaMeTHbIE) Pe3yJabTaThl 0JIKHbBI
0TpPaKaTh:

IP6 01. chopMupOBaHHOCTh IPEACTABICHUA: O XHUMHYECCKOM
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOW KAapTUHBI MHUpPA, POJIU
XUMHUHM B TO3HAHWUU SIBJICHUH NPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUST W KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHAITBHON
IPaMOTHOCTH, HEOOXOIUMOM MJii pelIeHHs] MPaKTHYECKUX
3a/1a4 U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpelie;

IIP6 10. cdopmMHupOBaHHOCTH YMEHHWH COONIONATH TPaBUIIA
9KOJIOTHYECKH I€JeCO00pa3HOro TMOBEACHHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LIEISIX COXPAHEHUS! CBOETO 3/I0POBBS
U OKpYXAlollell MPHUPOAHON Cpenbl; YYUTHIBATh OMACHOCTh
BO3JICHCTBUSL HA KUBBIE OPraHU3MBbI OINPEAEICHHBIX BEIIECTB,
MOHMMAasi CMBICII TOKa3aTelss MpeNeNbHONW  JOMYyCTHUMOMN
KOHIICHTPAIUH.




3TUYECKUX
0€30I1aCHOCTH.

HOPM,

HOpPM

uH(OPMAIIMOHHON

23.02.06

K 1.1
DKCIUTyaTUpPOBAaTh
MMOJBH>KHOM COCTaB.
[1K 1.2 IIpousBoauTh
TEXHUYECKOE
o0CITyXKMBaHUE U
PEMOHT TIOJIBHYKHOTO
COCTaBa KeNe3HbIX
JIOPOT B COOTBETCTBHH
¢ TpeOOBaHUSIMH
TEXHOJIOTHICCKHIX
MIPOLIECCOB

- chopMHPOBAHHOCTH MPEJICTABICHUS 00 OCHOBHBIX
KOHCTPYKIIMOHHBIX MaTtepuanax (MeTaibl, CIIaBbl, TOJIUMEPHI,
KOMIIO3UIIMOHHBIE MaTEePHAIIbI);

- chopMHEpOBAaHHOCTH TPEICTABIICHUS O MPUHIUIAX PAOOTHI
XUMHUYECKUX UCTOYHUKOB TOKA;

- chopMHPOBAHHOCTH MIPEJICTABICHUS O BUAAX
YIJI€BOJOPOAHOTO TOILJIUBA.

- chopMHPOBAHHOCTH MPEACTABICHUS O KOPPO3UH METAILIIOB U
croco6ax 3aluThl OT KOPPO3UU MOJBUKHOTO COCTABA;

- c(hopMHpPOBAaHHOCTh  MPEJCTABICHUS O
3JIEKTPUYECKOIO0 TOKAa M JUAJIEKTPHUKAX, MX HCIOJIb30BAHUU B
KEJIE3HOAOPOKHON OTPACIH.

IIPpOBOAHUKAX
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2. CTPYKTYPA U COJAEPXKAHHUE OBIIEOBPA3OBATEJIBHON
AU CHUTIJIMHBI «XUMMUSA»

2.1. O0bemM JUCHUIIMHBI U BBl Y4eOHOH padoThI

. O0BeM B

Bua yueOHoii padoThl

yacax
O01béM 00pa3oBaTeIbHON MPOrpaMMBbI AN CIIUTITTHHBI 78
Conepixanue y4eGHOro MaTepuasa 68
BT. U.:
TEOPETHUECKHUE 3aHIATH 40
MPAKTUYECKHUE 3aHITUS 18
71a00paTOPHBIE 3aHATHS 6
KOHTPOJIbHBIE paOOTHI 4
IIpodeccnonanbHO OpHEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHue 8
MPUKJIAJTHOIO Mony.ml)?’
BT. U..
TEOPETHUECKUE 3aHATHS 8
IMpomexxyTounas arrecTanus (KOMIUICKCHBIN TUPPEPSHINPOBAHHBIN 9
3a4er)
[IpodeccnoHalbHO-OPUEHTUPOBAHHOE COJIEPIKAHIE 41 %

3
[IpodeccroHanbHO OPUEHTHPOBAHHOE COJCPKAHME MOXET OBITh PACHPEACICHO MO pas3lienaM (TeMaM) HIIH
CKOHLIEHTPUPOBAHO B pazneie [IpukinaaHoit Moayb.
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2.2. TemaTuyecKkMi MJIAH M COAEPKAHUE TUCITUTIIHHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(ecCHOHAILHO OPHMEHTHPOBAHHOE), O0bém | Popmupyemble
pa3iesioB U TeM JIa0OpaTOPHBIE U NPAKTHYECKHE 3aHATHS, NPUKJIAAHONH MOAYJIb YacoB | KOMIIETEHIIUH
1 2 3 4
Coaep:xkaHue yueOHOro MaTepuaJa 68
Pa3nea 1. Teopernueckue 0CHOBbI XMMHMH 16
Tema 1.1. Coaep:xkaHue yueOHOro MaTepHaJia 2 OK 01
OcHoBHbIE XuMuyeckuil 3neMeHT. AToM. S1po aroma, N30TOMNbI. DJIEKTPOHHASE 000104YKa. DHEPreTHUECKUE
XUMHMYECKHE TOHATUS |ypOBHH, NOAYPOBHH. ATOMHbIC opOHTanu, S-, P-, d- smemeHThl. OCOOCHHOCTH pacHpeesieHUs 1
U 3aKOHBI, CTPOECHHE |3JEKTPOHOB IO OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX NEPUOAOB. DJIEKTPOHHAA
aTOMOB  XMMMYECKHUX |KOH(Uryparust aroMoB. OCHOBHbIE XUMUYECKUE 3aKOHBI.
JJIEMCHTOB IIpakTHYecKkue 3aHATHS
[Ipaktuyeckas pabora Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHMHU M PAacdeThl IO
YPaBHEHHSAM XUMHUYECKHUX PEAKLIUI.
OTtHocuTeNbHBIE aTOMHAsi U MOJEKyJspHas Maccel. MonsipHas macca. KoinyecTBo BellecTBa. 1
MaccoBast nons BemiectBa. 3akoH ABorajpo. MomspHblii 00bem raszoB. OTHocuTeNbHas
IUIOTHOCTb ra30B. PacueTsl 10 ypaBHEHUSM XUMUYECKUX PEAKLUN C MCIOJIb30BAaHUEM MacCOBOM
JIOJIM BEUIECTBA, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA.
Tema 1.2. Copaepxxanue yuyeOHOIro MaTepuasa 2 OK 01
[leprouuecKuit TlpaKkTHYeCKHEe 3aHATHS OK 02
3aKOH u ([Ipaktudeckas padora Ne2. «/3ydeHne MepruoOIMUECKUX 3aKOHOMEPHOCTEH U MX B3aMMOCBSI3U CO IIK 1.1
IMepuouueckast CTPOEHHUEM aTOMOBY. lIK 1.2
cucremMa XuMH4YECKHX |[lepuoguueckas cucrema xumudeckux aneMmeHToB [[.M. MenneneeBa. CBs3b NMEepUOIUYECKOTO
sanementoB  JI.  W. |3akona u [lepromuueckoii CHCTEMbl XHUMHUYECKHUX AJIEMEHTOB C COBPEMEHHOW TEOpHEH CTPOCHHUS
MenneneeBa, ux CBsI3b aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XHMHYECKHX OJIEMEHTOB, OOpa3yeMbIX HMH
C COBPEMEHHOM |POCTBIX M CIOXHBIX BELIECTB MO TpyIaM W mepuoiaM llepuoandeckoil cucTeMbl. 3HaYCHHE 5
TEOpUen CTPOCHUS |IEPUOAMYECKOI0 3aKOHAa M CUCTeMbl XUMHuUeckux siemeHToB J[.MI. MenpaeneeBa B pa3BUTUU

aTOMOB

HaYKH.
VYcTaHoBIIEHHE CBSI3M MEXKIY CTPOEHHEM aTOMOB XHUMHUYECKHX 3JIEMEHTOB U NEPUOAMYECKUM
WU3MEHEHHUEM CBOWCTB XMMHUYECKUX DJIEMEHTOB U UX COEAMHEHUN B COOTBETCTBUU C IOJIOKEHUEM
[Tepuonuueckoil cuctemsl. Peuwenue npakmuko-opueHmupo8anHvlx meopemudeckux 3a0anutl Ha
Xapakmepuzayuro Xumudeckux snemeHmos «Memaniuueckue / Hememaniudeckue C60UCMBA
XUMUYECKUX DIIeMEHMO8 6 COOMBEMCMEUU C UX DJIeKMPOHHbIM CMPOEHUeM U NOJIOJHCEHUEM 6
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nepuooudecKoll cucmeme xumuveckux snemenmos J.U. Menoeneesay.

Tema 1.3.

CtpoeHnne  BeliecTna
51 npupoaa
XAMHYECKOH  CBA3U.
MHuoroob6pasue
BEIIECTB

Coaep:xanue yueOHOTro MaTepHaJia

CrpoeHnue BeniecTBa. XuMuieckas CBsi3b. BUJipl XuMHUecKo# CBsI3M (KOBaJIEHTHAsl HENOJISIpHAsl U
HOJISIpHAsi, MOHHAs, MeTajuinyeckas). MexaHu3Mbl 0Opa30BaHUS KOBAJIEHTHOH XHMHYECKOM
cBsi3u  (OOMEHHBIA ¥  JOHOPHO-AaKUENTOpHBIH). Bomopoanas  cBsA3b.  BaneHTHOCTb.
OneKTpooTpULATEIbHOCTh. CTeNeHb OKUCICHU. IOHBI: KATHOHBI ¥ aHUOHBI.

HpaKaneCRne 3aHATHSA

[TpakTuueckas padota Ne3. «CtpoeHue BelecTBa U MPUPOia XUMUUYECKOM CBSI3N».
Jlemoncmpayus mooeneti KpuUcmaiiudeckux pewemor. UOHHOU (XA10pud Hampus), amoMHOU
(epagpum u anmas), MOnEKyIAPHOU (VeNeKUCHblll 2a3, Uoo), Memaiiuyeckol (Hampui, MasHul,
MeOb). PemeHne NMpakTHYECKUX 3alaHWi Ha COCTABJICHUE AJIEKTPOHHO-TpapUUecKuX (GopMyt
aeMeHTOB 1-4 nepnooB.

OK 01
IIK 1.1
1IK 1.2

Tema 1.4.
Knaccudukanms,

51 HOMCHKJIaTypa
HEOPTraHUYECKHUX
BEIIIECTB

Coaep:xanue yueOHOT0o MaTepHaJia

Knaccudukanus Heoprannueckux Bemiects. HomeHknaTypa HeopraHM4eCKuX BEIEeCTB (OKCHIBI,
TUAPOKCUABI, KHUCIOTBI, CONU). Bewecmea MONEKYIAPHO2O0 U HEMONEKYIAPHO20 CMPOECHUSL.
Aepecammuvie cocmosanus eewecmsa. Kpucmaniuueckue u amopghHvie 6eujecmea. 3aKOH
MOCTOSTHCTBA COCTaBa BEILECTBA. [UNbl KPUCMANIUYECKUX PEUlemoK (AmoMHas, MOAEKYIAPHAS,
UOHHASA, MemalIu4eckas). 3a8UcuUmMocms CEOUCMEa 6eujecms Om MmMuna KpUCmaiiudyeckou
DeueémKu.

IIpakTHYeckHe 3aHATHA

[TpakTrueckas pabota Ned. «HomeHkiaTypa HEOPraHUYECKUX BEILIECTBY.

Pemenue npakTHuecKux 3aJJaHUi 1O KiacCU(UKALMU, HOMEHKIIATYpe U XUMHUUECKUM (opMysiaM
HEOPraHMYECKUX BEIIECTB pa3IUYHbIX KJAcCOB (yrapHblii ras, YIJIEKHCIBIM ra3, aMMHak,
raieHas W3BeCTb, HeralleHash M3BeCTb, NMUThEBas COJa M JAPYrMX): HA3BaHUS BELIECTB IO
mexayHapoanoit (MIOITAK) wnu TpuBHanbHOM HOMEHKIIAType M COCTaBi€HHE (POpMyIbl
XUMHUYECKHX BEIECTB, ONpEAeiICHUEe NPUHAUIEKHOCTH K kiaccy. Ilouck uHOpmMamuu 1o
Ha3BaHUSIM, UJIEHTU(UKATOpaM, CTPYKTYPHBIM GopMysiaM. AHalIU3 XUMHYECKON HHpopmanuu,
NOJy4aeMOi U3 pa3HbIX MCTOYHHKOB (CpEeICTB MaccoBOM wuH(popMmaimu, cetb MHTepHeT u

JpyrHe).

OK 01
OK 02
IIK 1.1
1IK 1.2

Tema 1.5.

Coaep:xanue yueOHOro MaTepuaJia

OK 01
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Tunet XUMHYECKHUX
peakuui

Xumuyeckass peakius. Kriaccuduxamuss XMMHYECKMX peaklMii B HEOPraHUYEeCcKOoW W
OpraHMYECKON XHMHUHU. 3aKOHbl COXPAHEHHS MacChl BEIIECTBA, COXPAHEHUS U IpPEBpalllCHUs
SHEPIUM NPU XUMHUYECKUX peaKIUsaX. OKUCIumenbHo-60CCMano8umenshble peakyuu’. YpagHeHusl
OKUCNIEHUSA-60CCIMAHOGNICHUA, ~ CMeNneHb  OKUCNeHUs,  OKUCAUmelb U  B0CCMAHOBUMEND,
OKUCIUMETIbHO-80CCMAHOBUMENbHbIE PeaKyuu 8 npupooe, Npou3B00CHEEHHbIX npoyeccax (8 m.u.
8 IOKOMOMUBHOM U 8A2OHHOM XO35UCMEe) U HCUZHEOesTMeNbHOCMU OP2AHUZMOS.

IIK 1.1
1IK 1.2

Tema 1.6.

CKOpOCTh XMMHUYECKUX
peakuuii. XHUMHUYECKOE
paBHOBeECHE

Conep:kanue y4eOHOT0 MaTepHuaJia

Ckopocmb peaxyuu, ee 3A8UCUMOCIb OM PA3IUYHBIX (DAKMOPOB: NPUPOObL Deazupyroujux
gewecms, KOHYEHMpAyuu peazupyrowmux eeujecms, memnepamypvl u niowaou peaxyuoHHOoU
nogsepxnocmu. Tennogvle d¢ghghexmuvl XumMuueckux peakyuii: 3K30- U IHOOMepMuyecKue peaxKyuu.
OOpatumbie peakiuu. XuUMHYecKoe paBHOBecue. @DakTopbl, BIUSIONIME HA COCTOSHHUE
XUMHUYECKOTO PaBHOBECHS (KOHIEHTpAIMsl PEareHTOB WJIM MPOAYKTOB PEAKIMH, IaBJICHHE,
temneparypa). [Ipunnun Jle Hlatenbe.

HpaKaneCRue 3aHATHSA

[Tpaktiueckast pabota NoS. «BnusHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMHYECKON
peaKIum».

Pewenue npaxmuxo-opueHmupo8anHvlx 3a0auuii HA aHaIU3 GAKMopos, GIUAIWUX HA
UsMeHeHue CKOpOCmuU XUMUYecKou peakyuu. 3aBUCUMOCTb CKOPOCTU XUMHUYECKOW peakUHUH OT
NPUCYTCTBUS KaTalu3aTopa Ha MpUMEPE pa3lIoKEHUs MEepPOKCHUIAa BOAOPOAA C IOMOIUIbIO
MUOKCHUJIa MapraHila ¢ KaTaja3bl. PeleHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUl  Ha
npuMmenenue npuHiuna Jle-lllarenpe mis HaXOoXIEeHUs HAMpaBICHHS CMEIICHUS PaBHOBECHUS
XUMUYECKON PEaKIuy U aHaIN3 (DAKTOPOB, BIUSIOMIUX HA CMEIICHUE XMMHYECKOTO PABHOBECHS.

OK 01
OK 02
IIK 1.1
IIK 1.2

Tema 1.7.

PactBopsl, Teopus
ANEKTPOIUTUIECKOU
JIACCOLMAIIN 51
HOHHBIN 00MeH

Coaep:xanue yueOHOro MaTepHaJia

Pacmeopwi. Buowvl pacmeopog no codepicanuio pacmeopennHoz2o eewecmed. Pacmeopumocme.
THonsamue o Oucnepcuvix cucmemax. Hcmunnvle u KoLIOUOHble pacmeopwl. Maccosas 0o
seujecmea 6 pacmeope. Ilonamue o 600opoonom nokazamene (pH) pacmeopa.
Onekmporumuueckas Ouccoyuayus. CunvbHvle U cladvle 3IIeKMPOIUMbl, HEeIeKMpOIUMb.
Peaxiiuu nonnoro oOMeHa.

JlabopaTopHble 3aHATHS

JlaboparopHnas pabota Nel «IIpuroroBieHre pacTBOPOBY.

IIpucomosnenue pacmeopos 3a0aHHOU MACCOBOU 00ell PACMBOPEHHO20 BeWecmed, NPOBeOeHUe
peakyuti UOHHO20 0OMeHa, onpeoeieHue cpedbl PAcmEopPo8 8eUjecms ¢ NOMOUbI0 YHUBEPCANbHO2O0
uHoukamopa (Kucias, HeumpaivHas, wjelouHas). 3agaHus Ha COCTABJICHHWE MOHHBIX PEaKIIHi.
Pewenue npaxmuko-opueHmupo8anHvlX paciemuvlx 3a0anull Ha pacmeopbl, UCNONb3yemble 8

OK 01
OK 02
OK 04
OK 07
IIK 1.1
IIK 1.2
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ObLIMOBOLL U NPOU3BOOCBEHHOU OesIMeNIbHOCMU Yel08eKd, 68 M.4. 8 JTOKOMOMUBHOM U 8A2OHHOM
xozsaucmae.

O0o001menue,
cUCTeMaTH3alUs u
KOppeKIus 3HAHW.
KonTpoabHass padora
1

O06o00menre, cucTeMaTr3amus U KOPPeKIus 3Hanui (1o pazaeny 1)

CtpoeHue BellecTBa 1 XMMHUYECKHE peakiuu (1o paszaeny 1).

Pa3nea 2. Heopranuyeckasi Xumust

10

Tema 2.1.
DOU3NKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYECKUX
BCILIECTB

Conep:kanue y4eOHOT0 MaTepuaJia

Memannvi. Ilonoxenne wmeramnioB B Ilepuoguyeckoil cucreMe XUMUYECKUX JJIEMEHTOB.
Oco0OeHHOCTH CTpPOEHUs DIEKTPOHHBIX 000J0YeK aToMOB MeTauioB. Obwue Quzuueckue
ceoticmea memannog. Cniagvl Memannos. INeKMmpOXUMUYECKUU DO HANPAXCEHUL Memailos.
Xumuueckue ceolicmea 6adCHeUWUX MeMALlo8 (Hampuil, Kaiull, Kaibyul, MacHull, amoMUuHull,
YUHK, Xpom, oJicene30, meob) u ux coedunenuti. ObOwue cnocobvl NOIYYeHUs Memauiios.
Ilpumenenue memannos 6 Ovimy, MmexHuke, NPOMBIULIEHHOCMU, 6 M.Y. 8 JOKOMOMUBHOM U
8G20HHOM XO35liCmEe.

Hemeramnsl. [lonoxenue HemetauioB B Ilepuoguueckoil cucteme xumudeckux siaementos J1.1.
MenzeneeBa 1 0COOEHHOCTH CTpOeHUs aTOMOB. DU3nyecKre CBOWCTBa HEMETAIIIOB. AJIOTPOIUS
HEMETaJJIOB (Ha MpuMepe Kuciopona, cepsl, ¢pochopa u yriepoaa). XMMHUYECKHE CBOICTBAa U
PUMEHEHNE BaXKHEWIINX HEMETAJUIOB (FaJIOT€HOB, Cepbl, a30Ta, (hocdopa, yriaepoaa U KpeMHuUs)
U HMX COEAMHEHWH (OKCHIOB, KHCIOPOACOJAEPKAIIUX KHCIOT, BOJOPOAHBIX COEAMHEHUH).
IIpumenenue eadicHetiuiux HemMemanios U ux coeOUHeHull 6 Oblmy U NPOMbIUAEHHOCMU, 8 M.4. 8
JIOKOMOMUBHOM U 8ACOHHOM XO035lCMEe.

IlpakTHyeckne 3aHATHA

[IpakTtuueckas pabora Ne 6. «XuMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKHX
BEILECTBY.

XVMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHIIOB, TMIPOKCUIIOB,
KHCIIOT, cojiell u np.). I'eHernyeckas CBsA3b HEOPraHWYECKUX BELIECTB, NMPUHALIEKAIIUX K
pa3IMYHBIM KJ1accaM. 3aKOHOMEPHOCTH B U3MEHEHHMHM CBOMCTB MPOCTBHIX BEUIECTB, BOJOPOIHBIX
COEIMHEHUH, BBICIINX OKCUIOB U THAPOKCUAO0B. COCTaBIEHUE YPABHEHUIN XUMHUECKUX PEAKIHM C
Y4aCTUEM MPOCTHIX U CIOKHBIX HEOPTaHNYECKUX BEUIECTB, XapaKTEPU3YIOUINX UX CBOMCTBA.

[Tpaktuyeckas padora Ne7. «PacyeTsl 10 XUMHUECKUM YPaBHEHHUSIM.
Pacuétbl mMacchl BemiecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM
00BbEMY OJJHOTO M3 YYAaCcTBYIOIIMX B PEaKIMU BEIIECTB, pacyéThl mMacchl (00BbEMaA, KOJIMYECTBA

OK 01
OK 02
OK 04
IIK 1.1
1IK 1.2
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BeH_[eCTBa) IIPOAYKTOB pEaKIMH, €CJIM OAHO H3 BCIICCTB MMECT IIPHUMECH. Pewenue npaxkmuko-
OpUEeHmMuUupoOBaAHHbLX 3a0anull Ha CGOI:ZCMGCZ, cocmae, nojiyyeHue u be30onacHoe UCNnonb308aHUE
BadICHeUUX HeopeaHu4ecKux eeuiecnes 6 6blmy u I’lpOd)éCCMOHGJZbHOZZ OdesmenbHoCmu yenoeeka, 6
M. Y. 8 TOKOMOMUBHOM U 8ACOHHOM XO35lCMEe.

Tema 2.2. Conep:xkaHue yueOHOro MaTepHaJia OK 01
Unentnduxanus JlaGopaTopHble 3aHATHS OK 02
HEOPraHU9CCKUX JlaboparopHuas pabota Ne2 «neHTnduKamnmsi HEOPraHUIECKUX BEIICCTBY. OK 04
BCILCCTB Pemienne skcnepuMeHTaNbHBIX 3a/a4 10 XMMHUYECKUM CBOMCTBAM META/IOB M HEMETAJJIOB, IO
paclio3HABAaHUIO U TOJNYYEHHIO COCIMHEHMHA METaUIOB W HEMETAUIOB (B3aMMOJCHCTBHE
THAPOKCHIA ANOMHHUS C PacTBOpaMU KHCIOT U wienoyeid). MneHTudukanms HeopraHHYecKux
BEIIECTB C HCIIOJIb30BAaHUEM HX (PHU3UKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX KAa4eCTBEHHBIX
peakuuii. KauecTBeHHBIE peakuuu Ha cyiabdaT-, KapOOHAT- W XJIOPUA-aHUOHBI, HAa KATHOHBI
METaJUIOB M KATHOH aMMOHWSI.
0O6006meHnue,
cHUCTeMaTH3alus, O06o06menne, cucTeMaTnu3alus, KOppeKus 3HaHuH (110 pa3aeny 2)
KOppeKuusi 3HAHUI.
KontposabHasi padora|CBoiicTBa HEOpraHMUYECKHUX BEIIECTB (10 pa3zeiny 2).
2
Pa3nea 3. Teoperuyeckue 0CHOBbI OPraHN4eCcKOi XUMHUH
Tema 3.1. Conep:xanue yueOHOTro MaTepuaJia OK 01

Knaccudukanus,
CTPOCHHE 5
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

[TpenMeT opraHM4YecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B MOJIYYEHUU HOBBIX
BEILIECTB M MaTepuayoB. Teopusi cTpoeHUs OpraHudeckux coeamHeHnid A.M. bytieposa, eé
OCHOBHBIE NOJI0keHUs. CTPYKTypHBIE (POPMYJIbI OPraHNYECKUX BellecTB. 'omosorus, usomepusi.
XuMHYecKas CBSI3b B OPraHUYECKUX COETMHEHUSIX: KPAaTHBIE CBSI3U, G- U T-CBS3H.

[IpencraBiaenne o KiaccupUKaMM OpraHUMYECKUX BemlecTB. HomeHkaTypa opraHMYecKHX
COeIMHEHUH (cucTeMaTH4ecKasi) U TpUBUAIbHbIC HA3BAHUS BaXKHEUIINX MPEICTaBUTENEH KIIacCOB
OpPraHMYECKUX BEIECTB.

IIpakTnyeckue 3aHsATHS

HpaKTI/I‘-ICCKa}I pa60Ta Ne8. «3HaKOMCTBO ¢ OpTraHNYCCKUMU BCIICCTBAMU ).

O3HaKkoMlIeHHE C 06p33HaMI/I OpraHN4Y€CKUX BC€IICCTB MW MaT€pHalaMd Ha HNX OCHOBC,
MOACIINPOBAHUC MOJICKYJI OpTaHNYCCKUX BCIICCTB, Ha6J'IIO)IeHI/IC " OolmMCaHne NACMOHCTPAalluOHHBIX
OIIBITOB I10 MPECBpPAIICHUIO OPTraHUYCCKUX BCIICCTB ITPHU HAarp€BaHUU (HHaBJ'IeHI/Ie, 06yFJII/IBaHI/Ie u
FOpeHI/IC). CocraBiicHHE MOJHBIX U COKpAICHHBIX CTPYKTYPHBIX q)OpMy'H OpPraHNYCCKUX BCIICCTB

OTJACJIIBHBIX KJIACCOB, MCIIOJIB3Yysl MX Ha3BaHUA 110 CHCTEMaTHUECCKON U TpI/IBI/IaJ'II)HOI\/II
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HOMEHKJIaType (STWIEH, aueTWIeH, IIHLEpPUH, (eHos, (opMalbIeruj, YKCyCHas KHUCIOTa,
ruiuH). PacueTsl mpocteiimieid GpopMynbl OpraHMYEcKOW MOJIEKYIIBI, UCXOAS M3 JIEMEHTHOTO
cocrana (B %).

Pa3neu 4. Yraesogopoasl 12
Tema 4.1. Conepxanme yueGHOro MaTepuasia 10 OK 01
YrineBoaopoabl ¥ HX|[IpemenbHble YrI€BOXOPOALI (AIKAHBI): COCTaB M CTPOCHUE, TOMOJIOTHYECKMH pan. Meman u OK 02
IIPUPOAHBIC UCTOYHUKHU|smaH: cocmas, cmpoenue, @usuueckue u Xumuyeckue Ce0UCMEa (peakyuu 3ameweHus u 5 OK 04
20peHus), noiydenue U NpUMEeHeHue 8 OblMy U NPOMBIUIEHHOCMU, 8 M.Y. 8 JOKOMOMUBHOM U IIK 1.1
6a2OHHOM X0351iCmEe. lIK 1.2
HenpeaenbHble yriaeBo1opo/ibl (aIKEHbI, alTKaHMCHBI, AJIKHHBI).
AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKHUI psll. Omuier u nponuien: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ceoucmea (peakyuu 2UuOpUpOBaHUsl, 2AI02eHUPOBAHUS, 2UOPAMAYUL, 5
OKUCTIeHUs U NOIUMEePU3ayUL) NoIyueHue U npumMeHeHue.
Anxaduenvt: Oymaouen-1,3 u memunboymaouen-1,3, xumuveckoe cmpoeHue, ceolcmea (peakyus
noaumMepusayuu), npumererue (0Jis1 CUHme3a NpUpPOOHO20 U CUHMEMUYeCcK020 KayuyKa U pe3uHbul).
AJKUHBI: COCTaB U OCOOEGHHOCTH CTPOCHHUS, TOMOJIOTMUECKUU psl. Ayemunen: cocmas,
Xumuyeckoe cmpoeHue, Quauueckue U Xumuyeckue ceoucmea (peakyuu UOPUPOBAHUS, 5
2aN02EHUPOBAHUS,  2UuOpamayuu  20peHus),  NolyyeHue U  NpuUMeHeHue  (UCTOYHUK
8bICOKOMEMNEPAMYPHO20 NAAMEHU Ol CEAPKU U Pe3KU Memanlos, 8 m.y. 8 JOKOMOMUBHOM U
8A2OHHOM X035UCMEE).
ApomaTtrueckue yriieBoJopobl (apeHbl). beH301 u Todyon: cocrtaB, CTpoeHUe, (QU3UUECKHE U
XUMHUYECKHE CBOMCTBA (peaklUy TajJOTreHUPOBAHUS U HUTPOBAHMS), MOTYYCHHE U MPUMEHEHHUE. 2
TokcHMYHOCTh apeHOB (BIUsHUE OCH30Ja Ha OpPraHW3M dYeJoBeKa). | eHeTHYecKasl CBS3b MEXIy
YII€BOIOPOAAMHU, TPUHAICKAIIMMH K PA3ITUYHBIM KJIaCCaM.
Ipupoonvie ucmounuxu yeneeo0opooos. Ilpupoounwiii 2az u nonymmusle Hegpmsnvle 2azvl. Heghmo u
eé npoucxodcoenue. Cnocodvl nepepabomku Hegmu. nepezoHKa, KpeKuHe (mepmudeckul,
Kamanumuueckuti), nupoaus. IIpodykmel  nepepabomku  Hegpmu, uUx npumeHeHue 8 2
APOMbBILUIEHHOCMU (8 M. 4. 8 IOKOMOMUBHOM U 86A20HHOM Xo3Aticmee) u 6 bvimy. Kamennwiii y2ono
U NPOOYKmMbl €20 nepepadomiiu.
Tema 4.2. Copepxxanue yuyeOHOro MaTepuaJa 2 OK 02
@usuko-xuMuueckue | JlabGoparopHble 3aHATHS 2 OK 04
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CBOICTBa
YTJIEBOJIOPOIOB

JlaGopaTtopnas pabota Ne3 «CBOMCTBa yIiI€BOIOPOIOBY.

TpuBmanpHas W MEXIyHApOJHAs HOMEHKIIATypa, XMMHYECKHE CBOWCTBA, CIIOCOOBI MOIyYCHUS
yrieBogopoaoB. [loyueHue STHieHa W W3y4CHHE €ro CBOWCTB. MoJenupoBaHHE MOJCKYI H
XUMHYECKHX TPEBPAIICHUN YIIIEBOJOPOIOB (HAa NMpUMepe 3TaHa, STHIICHA, alleTUICHA U Jp.) U
TaJIOTEHONPON3BOJIHBIX.

Paszgea S. Kuciopoaocoaepxkammue oprannyecKkie coeIuHeHUus

14

Tema 5.1.
Crnuptsl. Oenon

Conep:kanue y4eOHOT0 MaTepuaJia

[IpenenbHbIe OHOATOMHBIC CIIUPTHI (METAHOJ M TAHOJ): CTPOCHHE, (PU3NYECKUE U XMMUYCCKUEC
CBOMCTBa (peakLUu C aKTHUBHBIMM METAJUIaMH, I'aJOr€HOBOJOPOJAMH, FOpEHHE), MPUMEHEHHE.
Bonxopoaneie CcBA3M MEXIy MOJIEKYJIaMH COUPTOB. DPU3HOIOTMYECKOE IEHCTBHE METAaHOJIA M
9TaHOJIa Ha OpPraHU3M YeJIOBEKa.

MHOroaroMHbIe CHUPTHI (ITHICHIIIUKOIb U TIMICPUH). CTPOCHHE, (PU3NYECKUE U XUMHUYCCKUE
CBOWCTBa (B3aMMOAEWUCTBUE CO MICJTOYHBIMM METalJlaMM, KauyeCTBEHHAas peakuus Ha
MHOI0aTOMHBIE CIUPTHI). PUNOJIOTUYECKOE AECWCTBUE Ha OpraHu3M uesioBeka. lIpumMeHenue
[JIALIEPUHA U STHJICHIJINKOJIS.

®enon. CTpoeHHE MOJICKYJBI, (U3MUYECKHE M XHUMHUYECKHE cBolcTBa (eHona. TOKCHYHOCTH
¢denouna, ero (hu3MOIOrMUEcKoe JeicTBUE Ha OpraHu3M yesoBeka. [Ipumenenue ¢enona.

OK 01
OK 07

Tema 5.2.
ANBIETUIBL.

KapOoHoBBIE KUCTOTHI.

CrnoxHble 3¢upbl

Conep:xanue yueOHOT0 MaTepHaJia

Anpaeruapl M KETOHBI ((opManbAeruj, areTaablerui], aleTOH): CTPOeHHE, (U3NYECKUE H
XMMHUYECKHE CBOMCTBa (peakiMM OKUCIEHUS M BOCCTAHOBIICHMsS, KadeCTBEHHBIE pEaKLUH),
MOJIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeesibHble KapOOHOBBIE KHCJIOTHI (MypaBbUHAasT M YKCYCHas KHUCIOTBI):
cTpoeHHe, (u3nueckue U XHUMHUYECKHE CBoHcTBa (0OIIMEe CBOMCTBA KHUCIOT, peakuus
TepuuKanMu), MojdydeHue U mnpuMmeHeHue. CTeapuHOBas M OJIEMHOBas KHUCIOTHI Kak
MPEJICTABUTENN BBICHIMX KapOOHOBBIX KUCIOT. MbliIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE JEHCTBHE.

CrnosxHble 3QUpbI KaKk MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['Maponn3 cinoxHbiX 3¢upos. Kupsl.
I'nponus xupos. [Ipumenenne xupoB. buosornyeckas posib KUpOB.

OK 01
OK 02
OK 04

Tema 5.3.

Coaep:xanue yueOHOro MaTepHaJia

OK 01
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VrieBoabl

VYrieBosbl: cocTaB, KiIacCH(pUKAIMSA YIriIeBoa0B (MOHO-, AM- M TodMcaxapuisl). [nmroko3a —
MPOCTEHIINK MOHOCAXapHa: OCOOCHHOCTH CTPOCHHUS MOJIEKYINbI, (DPU3MYEeCKHEe W XUMUYECKUE
CBOMCTBa TJIIOKO3bI (B3aumojeictBue ¢ rumapokcuaom wmeau (II), okwciieHne amMMuayHBIM
pactBopoM okcuaa cepebpa (I), BocctaHOBIIEHUE, OPOKEHHE TIFOKO3bI), HAXOXKICHHUE B MPUPOJIC,
MIPUMEHEHUE TJIFOKO3bI, OHMOJIOTHMYECKass POJb B JKU3HENACATEIBHOCTH OpraHU3Ma YeIOBEKa.
®dotocunrte3. DpykTo3a Kak U30Mep TIIFOKO3bI.

Caxapo3a — mpeacTaBUTENb AUCAXapUIOB, T'MIPOJIM3 C€axXapo3bl, HAXOXKICHHE B MPUPOJE U
IPUMEHEHHUE.

[Tonmucaxapuapl: KpaxMal M LEJUI0JI03a KakK IpUpojHble mnonumepbl. CTpoeHue Kpaxmana U
LEJUTI0JIO3b], (PU3UUECKHE U XMMUUYECKHE CBOMCTBA Kpaxmaa (TMIpoJin3, KaueCTBEHHAs Peakius ¢
HOJIOM).

OK 02
OK 04

Tema 5.4,
DOU3NKO-XUMHYECKIE
CBOMCTBa
KHUCJIOPOJ0COACPKAIINX
OpraHNUYeCKUX
COCIMHCHUI

Coaep:xanue yue0HOro MaTepHaJia

HpaKaneCRue 3aHATHSA

[Ipaktuyeckas pabora Ne9. «HomeHknarypa  KHCIOPOJOCOAEPKAIIUX  OPraHUYECKHX
COCIMHEHUN.

TpuBnanbHass W MeXIyHapoAHas HOMEHKJIaTypa. PelieHue mnpakTHUeCKUX 3aJaHuil 1o
KJaccu(uKauy, HOMEHKJIAType W XHMHYEeCKUM  (opMyldaM  KHCIOPOJCOACPIKAIIIX
OpPraHMYeCKHUX BEIIECTB pa3iuyHbIX KkiaccoB. llouck wmHGopmanuu 10  Ha3BaHUAM,
uaeHTU(UKaTOpaM, CTPYKTYpHbIM (opMynaM. AHalu3 XMMHUYECKON MH(OpManuu, MoixydaeMoi
U3 Pa3HbIX UICTOUYHUKOB (CPEJCTB MaccoBOi MHpopMmalyu, cetb IHTepHeT U ipyrue).

[TpakTiaeckast padora NelO. «Xumudeckue u (PU3NICCKUE CBOWCTBA KHCIOPOIOCOIEPIKAIIIX
OpPraHUYECKUX COCIUHEHHUSY.

XUMHYECKHUE CBOWCTBA, CIMOCOOBI TOJYYEHHS CHOUPTOB U (EHOJIOB, KApOOHOBBIX KHUCIOT H
3(pUpOB, aldbAErUI0B U KeTOHOB. CocTaBieHHE CXeM peakluil (B TOM YHUCIIe MO MPeI0KEHHBIM
LENOYKaM MPEBpaIlleHNi), XapaKTepU3yIOIUX XHUMHUYECKHE CBOWCTBA M CIOCOOBI IMOJIy4EHUs
KHCJIOPOJIOCOAEPIKAIINX OPIraHUUECKUX COEANHEHNH.

[TIpoBenenue, HaOMIOAEHHE M OINUCAHUE JAEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CHHUPTOB,
Ka4eCTBEHHBIE PEaKIMM OJHOATOMHBIX CIHPTOB (OKHcieHue ostaHona okcuaom wmemu (l1)),
MHOTOaTOMHBIX CIHUPTOB (B3amMojeiicTBue riuuiepuHa ¢ ruapokcuaom meau (I1)), anpaerunmos
(oKuCneHne aMMuauHbBIM pacTBopoM okcuaa cepeopa(l) wu  ruapokcmmom wmemm (1),
B3aMMOJICICTBIE KpaxMaJla C HOJIOM), H3yUYe€HUE CBOMCTB pacTBOpa YKCYCHOW KHCIIOTHI

OK 01
OK 02
OK 04

Pa3nes 6. Asorcoaepskanue OpraHu4ecKue coeJHHeHHs

SN

Tema 6.1.
AMUHBI.

Coaep:xanue yueOHOro MaTepHaJia

AMUHBI: METWJIAMHH — MPOCTEUIINI NpeACTaBUTENb aMHUHOB: COCTaB, XMMHUYECKOE CTPOECHHE,

N

OK 01
OK 02
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AMUHOKHCIIOTHI. bU3HYEeCKHEe U XUMUYECKUE CBOMCTBA, HAXOXKIECHUE B TIPUPOJIE. OK 04
benku AMUHOKHCIIOTBI Kak aM(OTepHble OpraHHMYecKue COeAUHEHHUs. DHU3MUECKHE U XHUMUYECKHE
CBOICTBa aMHHOKHCIOT (Ha @IpuUMepe TIJIMLKHA). buoinornyeckoe 3HAYEHHE AMHHOKHCIOT.
ITerrtuael.
benku kak mpuponHsie mosuMepsl. llepBuuHasi, BTOpUYHAsE U TpPETHYHAs CTPYKTypa OEIKOB.
XVUMHYECKHE CBOICTBA OEJIKOB: TMIPOJM3, JAEHATYypallls, KAaueCTBEHHbBIE PEAKIMM Ha OEJIKHU.
Ouznyeckue 1 XMMUYECKHE CBOMCTBA aMUHOB (pEaKIMU C KUCIOTaMHU U TOPEHUs1) U aMUHOKHCIIOT
(Ha mpumepe rmuuHa). HaGmroneHue u onMcaHue JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus
OeJIKOB MPHU HarpeBaHMUU, IIBETHBIE PEAKIINH OEIKOB.
Pa3nes /. BbicOKOMOJIEKYJISIPHBbIE COeANHEHUSI
Tema 7.1. Coaep:xanue yue0HOro MaTepHaJia OK 01
[ImacTmaccel. IIpakTHYeckHe 3aHATHA OK 02
Kayuyku. Bonokna [Tpaktnueckast pabora Nell. «CuHre3, aHanu3 U KiacCU(PHUKAIUS BBICOKOMOJIEKYISIPHBIX OK 04
COCTMHEHUIN» IIK 1.1
OcHogHble  NOHAMUA — XUMUU  BbICOKOMOJIEKYJISIPDHBIX ~ COCOUHEHUUl:  MOHOMep,  NoauMep, IIK 1.2

CMPYKMYPHOE 36€HO, CMeNneHb NOAUMEpU3AyUU, cpeoHsss Mmonekyiapras macca. OcHosHble
MemoObl CUHME3A 8bICOKOMONEKVIAPHBIX COCOUHEHUL — NOIUMEPU3AYUSL U NOTUKOHOEHCAYUS.
Os3nakomnenue ¢ obpasyamu NPupooOHbIX U UCKYCCMBEHHBIX B0JIOKOH, NIACMMACC, KAY4YKO8.
NIACMMACCHL (NONUIMUTIEH, NOJUNPONUILEH, NOTAUBUHUIXTIOPUO, NOJUCMUPOT), HAMYPALbHLIL U
cunmemuyeckue Kaydyyku (0ymaouenosvlii, XJI0pONpeHosvlil U  U3ONPEHO8bIl);,  BOJOKHA
(HaTypasibHbIe (XJIOMOK, IIepPCTh, MIENK), HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CHHTETUYECKHE (KAIPOH U JIABCaH).

KonTposbnasi paGora
3

CTpyKTypa 1 CBOWCTBA OPraHMYECKUX BEIIECTB (10 pa3zienam 3-7).

IIpodeccnonaibHO OPpEHTHPOBAHHOE COJePKaHUE (COAepKAHUe TPUKJIIATHOTO MOAYJIs1)

Pazgen 8. Xumusi B ObITY M IPOU3BOACTBEHHOM JeATEIbHOCTH Ye10BeKa

Tema 8.1.
XuUMHUYECKHUE

Conep:kaHue y4eGHOI0 MaTepuasia

20




TEXHOJIOTUH B
HOBCEIHEBHON "

npodeccnoHanbHOM
JESITEIbHOCTH YEJIOBEKA

Ilpasuna skonocuuecku yenecoobpazno2o nosedeHus 8 bbimy u mpyoosol 0essmeibHoCmu (8 m.u.
8 IOKOMOMUBHOM U 8A2OHHOM XO3AUCMEE) 8 YEIAX COXPAHEHUsL C80e20 300P08bsL U OKPYIHCatouell
NPUPOOHOU Cpedbl, ONACHOCHb B030€UCMBUsL HA JCUBbLE OPSAHUBMbL OPLAHUYECKUX BeUecms
OMOENbHBIX KAACCO8 (V21e8000po0bl, CRUpMbl, (DEHOIbl, XI0POp2aHudecKue Hnpou3sooHble,
anvoezuodvl U 0p.), NoKazameiv NPedeibHO OONYCMUMOU KOHYEHMPAYUU U €20 UCNOb308AHUE.
XuMHUsLT H 3/I0pOBbE 4YENIOBEKa: TMpaBWiia OE30MaCHOr0 HCIOJIb30BAaHMS  JIEKAPCTBEHHBIX
npernapaToB, OBITOBOM XMMHHU B TIOBCEHEBHOM KU3HHU.

Ponv xumuu 6 obecneuenuu sKon02UHECKOL, IHepeemuyeckoli W TUIIEBONH 0e30MacHOCTH,
Pa3BUTUM  MEIULMHBIL, CO30AHUU  HOBbIX MaAmMepuanos (6 3asucumocmu om  6uod
npogeccuonanvHol 0esmenbHoCmuy, 8 m.4. 8 JOKOMOMUBHOM U BA2OHHOM XO3AUCMEe), HOBbIX
UCTMOYHUKO8 dHepeuu (anbmepHamugHvle ucmouynuxu suepauu). [1oHATHE O HaydyHBIX METOJax
MO3HAHUS BEIECTB U XUMHUYecKuX peakiuil. [IpencraBnenus o0 oOMMX HAayYHBIX MPUHIUIAX
MPOMBIIIUICHHOTO TOJYYEHHUs BaXHEWIIUX BEIIECTB (Ha MpuUMepax IPOU3BOJCTBA aMMHUaKa,
CEPHOI KUCIIOTBI, METAHOJIA).

Ilpumenenue xumuueckux eewjecme U MeEXHONO2UN C yyemom Oyoyweu npogeccuoHanbHol
0essmenbHOCmU 8 TOKOMOTMUBHOM U 86A2OHHOM XO35icmee (peuleHue Ketic-3a0ay no memam).

Ilpeocmasnenue pesynomamos pewieHus Kelc-3a0a4 6 Qopme MUHU-00KIAOA (OOnycKaemcs
UCNONL308AHUE 2PAPUUECKUX U NPE3CHMAYUOHHBIX MAMEPUATLOB)

OK 01
OK 02
OK 04
OK 07
IIK 1.1
I1IK 1.2

ITpoMeKyTOYHASI aATTECTAIMS 0 THCHUTLINHE (KOMIUICKCHBIH T (epeHIIMPOBaHHbII 3a4eT)

Bcero

78
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3. pA N 0):)7 ) By PEAJIM3ALIMN IHPOI'PAMMUbI
OBIHIEOBPA3OBATEJBbHOU JUCIIUITJINHBI

3.1. TpeOoBaHusi K MHHUMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrne4eHn 10

JIist peanu3anuy MporpaMMbl JUCHMIUIUHBI JOHKHBI OBITh MPEYyCMOTPEHBI
CIIEYIOIIME CTIeUaIbHbIC TOMEIICHU: YUYEOHbIN KaOMHET XUMHUH W/WIH yueOHOU
XUMHUYECKOH J1abopaTopuH.

D@ hexTUBHOCTL  MpenojaBaHusi  00Ie00pa30BATEIbHON  JUCHUILIAHBI
«XUMHSA» 3aBUCUT OT HAJIM4YUs COOTBETCTBYIOLIETO MaTEpHUaJIbHO-TEXHHUYECKOIO
OCHaIeHMsI. DTO OOBICHIETCA OCOOCHHOCTSIMU JAMCLMUILINHBI, B IIEPBYIO OYEPE/b,
e€ OKCIePUMEHTAJIbHBIM XapakTEpPOM, IIUPOKAM CIIEKTPOM MPUMEHEHHUS |
IPAKTUYECKOM  3HAYMMOCThIO. PekoMeHayeMoe  MaTepualbHO-TEXHUYECKOE
oOecrieyeHue KaOuMHETa XHMHM M XUMUYECKOM JIabopaToOpuH  BKJIIOYAET:
CHCIMATU3UPOBAHHYI0O MeOeldh M CHCTeMBl XpaHEHUS, TEXHUYECKUe U
AIIEKTPOHHBIE CpPEACTBA OOy4Y€HUs, JEMOHCTPALMOHHBbIE Yy4eOHO-HarJIsHbIC
nocoousi, JAEMOHCTpAIlMOHHOE O0OpyJOBaHHE U MNPUOOpPHI, JTaOOpPATOPHO-
TEXHOJIOrMYecKoe o0opyaI0BaHuE, J1abOpaTOPHYIO XUMUYECKYIO MOCYAY, MOJEIH
(oObeMHBIE W TUIOCKHME), HATypaJbHbIe OOBEKTHl (KOJUICKIIUU, XUMHUYECKHE

pEeaKkTUBbI), 000pYI0BaHUE JTAOOPAHTCKOM.

Crnennanun3npoBaHHas Mede/Ib H CHCTEMBbI XPaHCHHUS

1 | Cron naGopaTopHBIil 1EMOHCTPAIIMOHHBIN (C 3aITUTHBIM, XUMOCTOMKHUM U TEPMOCTONKUM
MOKPBITUEM, PAKOBUHOM, TIOJIBOJKON U OTBEJIEHUEM BOJIbI, CAHTEXHUKOMH,
IIEKTPUICCKUMU PO3ETKAMH, aBTOMAaTaMHU aBapUIHOTO OTKITFOUCHUS TOKA)

2 | Cron 1ab0opaTOPHBIN 1EMOHCTPAIIMOHHBIN ¢ HAJICTPOUKOH (C 3aIUTHBIM, XUMOCTOUKHUM U
TEPMOCTOUKUM TTOKPHITHEM )

3 | Cton yueHH4eCKn# 1ab0paTOPHBIN, PETYTUPYEMBI 1O BHICOTE (C 3aIIUTHBIM,
XUMOCTOMKUM M TEPMOCTONKHUM TOKPBITHEM, PAKOBHHON, OOPTUKOM TI0 HAPY)KHOMY
Kparo, MOJBOAKON M OTBEIEHUEM BOJIbI, U CAHTEXHUKON )/CTOJN yUeHUUYECKUH,
pEryIupyeMblil o BbICOTE (MPUOOPETACTCS TOIBKO MPU HATMYUH CIIEIUATHHOTO
71a60PAaTOPHOTO OCTPOBHOTO CTOJA) (10 KOAUUECBY 00YYAOWUXCS)

4 | Cryn yueHUYecKu# (no Koauvecmay 00yuaruuxcs)

a1

Orserymuresns

6 | [locka knaccHasi/PenbcoBasi cucTemMa ¢ KIIaCCHOW M MHTEPAKTUBHOM TOCKOM
(mporpaMMHOE 0O€cTIeUeHHE, MPOSKTOP, KPETIJICHUST B KOMIUICKTE )/ HHTEPAKTUBHON
HaHeJbIo0 (MPOrpaMMHOE 0OecrieueHIe B KOMIUIEKTE)

~

CToJ ¢ simmKaMu JUIsl XpaHEHUs/ TYMOOU (pabouee mecmo npenooasamensi)

8 | Kpecno oducHoe (pabouee mecmo npenooasamens)
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Jlocka mpoOkoBasi/Jlocka MarHUTHO-MapKepHast

10 | Cucrema (ycTpOICTBO) JIJIsl 3aTEMHEHHS] OKOH

11 | [lIxad BBHITSHKHON TaHOPAMHBIN

12 | kad nyis xpaneHus: y4eOHBIX TOCOOHI

13 | Anreuka yHuBepcaiabHas ISl OKa3aHUs MEPBOH MEIUITMHCKON ITOMOIIN

TexHU4YecKHe Cpeacrea

1 | MuorodyHKIIMOHAJIEHOE YCTPOICTBO/IPUHTED

2 | IHTepaKkTUBHBIN MPOrpaMMHO-AIAPATHBIN KOMIUIEKC MOOMIIBHBIN WJIM CTAIllMOHAPHBIN
(mporpamMmHOE obecrieueHune, MpoeKTop, KperieHne B KoMIUIeKTe)/PenbcoBast cucrema ¢
KJIACCHOW M MHTEPAKTUBHOM JIO0CKOM (ITporpaMMHoOe obecriedeHue, MpoeKTop, KperieHue
B KOMILJICKTE )/HHTEPAKTUBHON MaHENbI0 (IPOrpaMMHOE 00eCTieYeHHEe B KOMILJICKTE)

3 | IlepcoHanpHBIN KOMIBIOTEP C IEpUPEPHEH/HOYTOYK (JIUIIEH3NOHHOE MTPOTPaMMHOE
oOecrieyeHne, 00pa3oBaTeIbHBIN KOHTEHT U CHUCTEMa 3aIlIUThHI OT BPEIOHOCHOMN
uHpopMaIuu, mporpaMmMHoe odecniedeHue s udpoBoit Jadboparopuu, ¢
BO3MOKHOCTBIO OHJIAIH-OIIpOCa)

DJIeKTPOHHBIE CPEICTBA 00YYCHHS

1 | Dnextponnslie cpencTBa ooyuenus/MaTepakTuBHbIE TOCOOUs/OHIARH-KYPCHI (110
pazoenam paboueil RPoSpaAMMbl)

JleMOHCTpalMOHHBIEe Y4eOHO-HATJIsIAHbIE TOCOOHS

1 | CnoBapu, ClipaBOYHUKH, SHIUKIONCTHS (10 XUMUYECKUM HAYKAM)

2 | KoMIUIeKT mOpPTPETOB BETUKUX XUMHUKOB

3 | IlocoOus HArJIITHON SKCTIO3UITIH

4 | Ilepuognueckas cucrtema xumudeckux snementoB J[.M. Menneneena

Cneunaﬂu?.uponanﬂaﬂ Me0eJIb U CHCTEMbI XPpaHCHUS AJsA XMMHYeCKOoii naﬁopaToppm

1

JlabopaTopHbIil OCTPOBHOM CTOJ (ABYXCTOPOHHUH, C 3alIUTHBIM, XMMOCTOUKHUM U
TEPMOCTOMKHUM MOKPBITHEM, HAJCTOJIBEM, C TOACBETKON U AJIEKTPUUYECKUMH PO3ETKAMHU,
MOBOJIKOM U OTBEJIEHUEM BOJIbl, U CAHTEXHUKOMN)

Ctyn 1a00paTOpHBIM, peryJIupyeMblii 10 BBICOTE

Crton 1abopaTOpHBIA TEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKHUM U TEPMOCTONKUM
MTOKPBITUEM, PAKOBUHOM, ITOJIBOJIKOM U OTBEAEHUEM BOJbl, CAHTEXHUKOM,
AIEKTPUUYECKUMHU PO3ETKAMU, aBTOMATAMH aBAPUIHOTO OTKIJIFOUECHHSI TOKA)

Cron 1abopaTopHbIil 1EMOHCTPAIIMOHHBIN ¢ HAACTPOUKOM (C 3aIIUTHBIM, XUMOCTOUKUM H
TEPMOCTOUKUM TTOKPBITHEM )

o1

Croa ¢ sAumKamMu JUis XpaHEeHus/TyMOoi

(o]

Kpecino opucnoe

~

Oruerymurens

JleMoHCTpalMOHHOE 000PY/1I0BaHME W PUOOPHI I KAaOMHETA U J1a00paToOpuu

Becs! anexktponHblie ¢ USB-niepexoaHUKOM

Cronuk MO IbEMHBIN

IlenTpudyra neMoHCTpaImoHHAs

IIlTaTuB 1EeMOHCTpAIMOHHBIN

Anmapar Juisi IpoBeIeHUs] XMMUYECKUX peakuuit

Annapar Kunna

ODBIUOMETP

I'openka yHuBepcaibpHas

OO |NO|OA|IWIN|F-

[Tpubop /i UILTIOCTPAIH 3aBUCUMOCTH CKOPOCTH XUMUYECKHUX PEAKIHI OT YCIOBUN
OKPYKaIOIe Cpeibl

10 | HaGop muis anekTpon3a 1eMOHCTPAIIHOHHBIH

11 | ITpuGop AJIs ONIBITOB MO XUMHUU C DJICKTPUUECKUM TOKOM (J1a00paTOPHBIN)

12 | [IpuGop 715t OKUCIIEHUS CIIMPTa HAJl METHBIM KaTaJIu3aTOPOM

13 | [Tpubop a1 MoTydeHUs TATONT0ATKAHOB IEMOHCTPAIIMOHHBIHA
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14

[Tpubop 11 mosTydyeHus: pacCTBOPUMBIX BEIIECTB B TBEPJIOM BHJIE

15 | YcranoBka ast QUIBTPOBAHUS O] BAKYYMOM

16 | [Tpubop aJis onpeesieHns cocTaBa BO3Iyxa

17 | 'a3oananm3aTop KMUCI0pOJa U TOKCUYHBIX T'a30B C HU(POBOM MHAMKALIMEH MOKa3aTenei

18 | Ilpubop ans WILTIOCTpALIMK 3aKOHA COXPAHEHHUS MacChl BEIIECTB

19 | YcTraHoBKa /715 IEPETOHKH BEUIECTB

20 | bapometp-anepou

21 | HaGop st u3ydeHust BOAOPOJHON SHEPTETUKH

22 | pH-metpbI (Oonoanumenvroe eapuamusroe 060pyoosanue)
JlabopaTopHo-TexXHOoJI0rH4ecKoe 000pyA0BaHue 151 KaOUHeTa v J1adopaTopun

1 | pubop nyst mosrydeHust ralouJ0ATKAHOB U CIOXKHBIX A(UPOB J1a00PATOPHBII

2 | Konbonarpesarenb

3 | DnexTponiauTka

4 | bansg koMOMHMpPOBaHHAs JTabOpaTOpHAS

5 | Bechl 115 chimyunx MarepuanoB

6 | [Ipubop ans moxydeHus razoB

7 | CrnupToBka nabopatopHas

8 | MarHuTHas MemIaaKa

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

10 | HaGop ju1st YUCTKH ONTUKHU

11 | HaGop mocy bl it peakTHBOB

12 | HaGop nmocy/pl U MpUHAJUIeKHOCTEN A1 pabOThl C MAIBIMU KOJIMYECTBAMU BEIIECTB

13 | Habop npuHaayie)kHOCTEH /7151 MOHTa)Ka MPOCTEHIITNX MPUOOPOB MO0 XUMHUH

14 | HaGop nmocyzpl U MpuHAJIeKHOCTEH U3 TponuieHa (MUKpoxadbopaTopus)

JlaGopaTopHasi XuMu4ecKasi nocy/aa Juisi KabuHeTa u JiabopaTopuun

1 | KommuiekT ko6 1eMOHCTPAIIHOHHBIX

2 | Habop npoOoK pe3snHOBBIX

3 | lepexox CTEKISTHHBIH

4 | IlpoGupka Bropna

5 | [Ipobupka nByxKojaeHHas

6 | CoeaMHUTENb CTEKIJISTHHBIN

7 | 3aKuM BUHTOBOU

8 | 3axxum Mopa

9 | lInaHr CUJIMKOHOBBIN

10 | KomMmuiekT cTekJITHHON MOCY/bl Ha NTH(axX JeMOHCTPAIIHOHHBIN

11 | Jo3upyromiee ycTpoHCTBO (MEXaHUYECKOER)

12 | Komrutekt n3nenvii u3 kepamMuku, dhapdopa u dasaca

13 | Kommuiekt noxek happopoBbIx

14 | KommuiekT MepHBIX K0J0 Majioro o0bema

15 | KommiiekT MepHbIX KOJI0

16 | KoMIuiekT MepHBIX HWIMHIPOB IJIACTUKOBBIX

17 | KoMIuiekT MepHBIX IWIHHIPOB CTEKIISTHHBIX

18 | KoMIuiekT BOPOHOK CTEKJISTHHBIX

19 | KoMIutekT mumeTok

20 | KoMIuteKkT cTakaHOB TUIACTHKOBBIX/CTEKIISTHHBIX

21 | KOMIUIEKT CTaKaHOB XUMHUYECKUX MEPHBIX

22 | KoOMIUIEKT CTaKaHYMKOB IS B3BEIINBAHUS

23 | KoMIUIEKT CTYNOK ¢ IeCTUKaMu

24 | HabGop mmareneit

25 | Habop nuHIIeTOB
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26 | HaGop yvamexk [lerpu

27 | TpyOka cTexistHHas

28 | DxcukaTop

29 | Yamma KpuCTaJTN3allMOHHAS

30 | [umbl TUTEIBHBIC

31 | Bropetka

32 | IlpoGupka

33 | banka 1101 PCAKTHUBLI ITIOJINOTUIICHOBAs

34 | banka 1oj peakTHUBbI CTEKJISIHHASL M3 TEMHOTO CTEKJIA C IPUTEPTON MPOOKOM

35 | Habop CkiIsTHOK JIsl paCTBOPOB PEaKTHBOB

36 | [Tasiouka crexiisiHHAA

37 | TaTuB myist mpoOUpPOK

38 | KoMruiekT cpeAcTB Ji1sl HHIMBUTYyaIbHOM 3allIUTHI

39 | KoMIiekT TepMoMeTpoB

40 | CymmnpHas naHeNnb JUIsl TOCY/bl

41 | dunbpTpoBanbHas Oymara/QuiabTpel OyMasKHBIC (QONOIHUMENbHOE BAPUAMUBHOE
obopyodosanue)

Mogaesan (00beMHbBIE M TUIOCKHE), HATYPAJIbHbIE 00beKThI (KOJJIeKIHU, XHMUYeCKHe
peakTUBBI) 11 KaOuHeTa U J1abopaTopuun

Komnuekt mozesnei KpucTajuIM4eCKUX peleToK

Monenb MoeKysbl Oenka

H8.60p JJIA MOACIIMPOBAHNA CTPOCHHA HCOPIraHMYCCKHUX BCIICCTB

Habop st MmoenupoBaHusi CTPOCHUSI OPTaHMYECKUX BEIIECTB

H8.60p JAJIL MOACIIMPOBAHUA CTPOCHHM S aTOMOB W MOJICKYIJI

Habop a1 MojenupoBaHysl AEKTPOHHOIO CTPOECHUSI aTOMOB

KoMIIIEeKT KOJUIEKIINIA

O INO|OIPBWIN|F-

KommiekT XuMudeckux PCAKTHBOB

O6opynoBanue Ja0OPAHTCKOI KAOMHETa XMMUH

Croa ¢ sAuMKamMu JUis XpaHEeHus/TyMOoi

Kpecino opucnoe

Cron 1abopaTopHBI MOSUHBIN

CYHII/IJ'II)Hafl MaHCJIb OJ1d MOCYdbl

Ikad s XpaHeHUs: yueOHbIX TOCOOUi

Ikad s XpaHeHUs] XUMUUYECKHX PEaKTHBOB

[Ixad mist xpaneHus 1a60paTOPHON MOCYIBI/ TIPUOOPOB

Ikad BEITSKHON

OO |NO U WIN|F-

JlaGopanTckuit cTon

[ BN
o

Cryn 1abopaTOpHBIN, peryJIUPYEMBbIi IO BHICOTE

[EEY
[EEY

DJIEKTPUYECKUIN aKBATUCTHILISTOP

RN
N

HIkad cymmabHbINR

[ BN
w

Pe3unoBnie NepYaTKn

[N
SN

KommuiekT epuieid uist MbIThsI 1aOOpaTOpPHON TOCY b

3.2. UudopmannoHHoe odecneyeHue peajn3auuu NporpaMmmbl
Jng  peanu3anud  OPOrpaMMbl  JUCHUIUIMHBI ~ OMOMMOTEYHBIH  (OHT
00pa30BaTeNbHOM OpraHM3aluy JOJKEH MMETh IeYaTHbIE W/WIH DJIEKTPOHHBIC

y4eOHUKM W pa3pabOTaHHBIE B KOMIUIEKTE C HUMHM Yy4eOHbIE Mocoous (mpu
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HAJIMYUH), JONYIIEHHbIE K HCIOJIb30BAHUIO MPHU peanu3anuu o0pa3zoBaTebHBIX
nporpaMM cCpeaHero mpodecCHOHaIbHOrO0 00pa3oBaHUs, pealn3yeMbIX Ha Oase
OCHOBHOTO OOIIEro 0OPa3oBAHKS .

[Ipu peanuzanuu nporpaMMmbl JAUCHUILIMHBI BO3MOXKHO HCIOJIH30BaHHUE
AJIEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB, JOMYIIEHHBIX K MCIOJBb30BAaHUIO MpPU
peanu3aig 0GpazoBaTeIbHbIX IPOrPAMM CPEIHETO 0OIIEro 06pasoBaHus .
OcHoBHas JauTeparypa

1. Xumus. 10 knace. YriayOna€HHBIM ypoBeHb. DJIEKTpOHHAs (opMa yuyeOHUKaA:
yueonuk / B. B. Epemun, H. E. Ky3smenko, B. U. Tepenun [u np.] ; mox pexa. B. B.
Jlynuna. - Mockga: Ilpocsemienue, 2025. - 417 c. - Tekct: anekTpoHHsiid. - URL:
https://znanium.ru/catalog/product/2212742 (mara oOpamenus: 15.09.2025). —
PexuM ocryma: o noamnucke.

2.I'abpuensn, O.C. Xumus. 11-i knacc. ba3oBeiii ypoBenn: yuebnuk / O. C.
[Mabpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 6-¢ usn., crep. — Mockaa:
[Tpoceemenne, 2024. — 127, [1] c.: un. — ISBN 978-5-09-112177-3. - Tekcr:
anektponubii. - URL:  https://znanium.ru/catalog/product/2157262  (nara
obpamenus: 19.09.2025)

3.Pymzurtuc, I'. E. Xumusa. ba3oBblil ypoBeHb: y4eOHUK AJ11 00pa30BaTEIbHBIX
OpraHu3aluii, peaTn3ylIMX  o0pa3oBaTeIbHbIE  MPOTPAMMBI  CPEIHETO
npodeccuonansHoro obpazosanus / I'. E. Pyasutuc, ®. I'. ®enpaman. — 2-e u3f.,
crep. - Mocksa: IlpocBemenne, 2025. - 337 c. — (Yuebnuk CIIO). - Tekcr:
anektponubii. - URL:https://znanium.ru/catalog/product/2202350  (mara

obpamenust: 19.09.2025). — Pexxum ocTyna: 1mo moamnucke.

4 [Tpuka3z MunucTepcTBa npocsetieHus Poccuiickoit denepanuu ot 5 HoA0ps 2024 1. N 769 «O06 yTBepKIeHUI
(henepanbHOTO MEpeyUHsT y4eOHUKOB, IOMYIIEHHBIX K HCITOJIb30BAHUIO NP PEATH3AINHA UMEIOIINX
rOCYAapCTBEHHYIO aKKPEAUTALUIO 00pa30BaTeNIbHBIX POrpaMM Ha4aJbHOIO OOIIEro, OCHOBHOIO OOIIET0, CPEAHETO
o011ero o6pa3oBaHMs OPTaHU3AIMAMH, OCYIIECTBISIOIINMHI 00pa30BaATENbHYIO JeSTEIBHOCTD, M YCTAHOBICHUH
MPEJeTFHOTO CPOKA HCTIOIB30BaHMUS HCKITIIOYEHHBIX YUeOHUKOB M Pa3paO0TaHHBIX B KOMIUIEKTE C HUMH Y4eOHBIX
nmocoOuit» (B akTyanpHOU penakmun). CChlTka Ha YKa3aHHBIA pHUKa3 akTyanbHa Ha 20.02.2025 T.

® [Ipukas MunucrepeTsa npocsemenus Poceniickoit ®eneparmn ot 18 mromst 2024 r. N 499 "O6 yTBep K IeHUH
(henepaybHOTO IIEpEyHs ANEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOMYIIEHHBIX K HCIIOJIB30BaHHUIO IPU
peanuzalyy UMEIOIUX roCyJapCTBEHHYI0 aKKPEAUTALINIO 00pa30BaTeIbHBIX IPOrpaMM Ha4aJIbHOIO OOLIEro,
OCHOBHOT'0 00111€T0, CpeAHero oo1ero oopa3zoBanus» (B akTyalbHOH penakiunu). Cebliika Ha YKa3aHHBIN MTPHUKa3
aktyanbHa Ha 20.02.2025 r.
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4. KOHTPOJIb MU OIEHKA PE3YJIbBTATOB OCBOEHUA

OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTpons M oOlLieHKa pe3ylbTaTOB OCBOEHHS 00I1e00pa3oBaTeIbHON

JAUCHUIIIIMHBI PACKPBIBAIOTCA UCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha ¢dopMHUpOBaHUE OOUMX U TPO(ECCHOHATBHBIX KOMIIETEHIMHA MO pazeiam

N TCMaM COACPIKaHUA y‘I€6HOF0 Matcpualia.

Oob6mas/mpogeccuoHabHASA Pasnen/Tema Tun oue}mtmbulx
KOMIIETeHIHS MepOonpuATHI
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 npodeccuoHanbHoM aedarenbHoctu | Tema 2.1, 2.2 TectupoBanue
IPUMEHHUTENbHO K pa3InyHbIM KoHTekcTaM | Tema 3.1 VYerHblii onpoc
Tema 4.1 Pelenne pacyéTHBIX 3a0a4
Tema 5.1-5.4 HabOmronenue 3a Xo0a1oM
Tema 6.1 BBITTOJTHEHUS TTPAKTHKO-
Tema 7.1 OPUEHTUPOBAHHBIX 3aJaHUN
Tema 8.1 [IpeacraBnenue
OK 02. Mcnonp30BaTh COBpEMEHHbBIE Tema 1.2, 1.4, pe3yJIbTaTOB
CpeJ/ICTBa IMOUCKa, aHAIM3a U 1.6, 1.7 MPaKTUYECKUX U
MHTEpIIpETaluy HH(pOpMaLnu, U Tema 2.1,2.2 1ab0paTopHbBIX padboT
uH(GOPMaILIMOHHBIEC TEXHOIOTUH IS Tema 4.1, 4.2 [IpoBeneHne XUMHUYECKOTO
BBITTOJIHEHUS 33]1a9 IPOEeCCHOHATHLHON Tema 5.2-5.4 JKCIIEPUMEHTA
JIeITEIbHOCTU Tema 6.1 Brimmonnenue
Tema 7.1 KOHTPOJIBHBIX
Tema 8.1 pabot 1o
OK 04. Tema 1.7 paszaenam AUCUUTLINHBI
D} PeKTUBHO B3aUMOIEHCTBOBATH U Tema 2.1,2.2 OneHka caMOCTOSATEILHO
pa6OTaTL B KOJUIEKTHUBE U KOMaH]JIE Tema 41, 4.2 BBIMIOJTHEHHBIX 3aJIaHUM
Tema 5.2-5.4 3amuTa penieHus Keic-
Tema 6.1 3aja4 (c yuetoM Oyayuieit
Tema 7.1 npodeccuoHaTbLHON
Tema 8.1 JIeSITEIIbHOCTH)
OK 07. ConelicTBOBaTh COXPAHEHUIO Tema 1.7 Brrmnonunenune 3aianuii
OKpYKaloIleu Cpeibl, Tema 5.1 MIPOMEKYTOUHOMN
pecypcocOepexeHnto, NpUMeHaTh 3HaHust | Tema 8.1 aTTeCTalUH.
00 M3MEHEHUH KJIMMaTa, TPUHIIUIIBI
OepeKIMBOTO MPOU3BOJICTBA, YIPPEKTUBHO
JIEWCTBOBATh B YPE3BbIYAMHBIX CUTYAIHSIX
23.02.06 Tema 1.2-1.7 BrinonHenne npakTuko-
IIK 1.1 OkcruryatupoBarh NOBHKHOU Tema 2.1 OPUEHTUPOBAHHBIX
COCTaB. Tema 4.1 3aJlaHUM.
I1IK 1.2 ITpon3BOAUTH TEXHUYECKOE Tema 7.1 Pemenue keiica.
00CITy’)KUBaHHE U PEMOHT HOJBH)KHOTO Tema 8.1 Bo3MoxHBIE TEMBI KEHCOB:
COCTaBa KEJIE3HBIX JIOPOT B COOTBETCTBUU 1. «Koppo3us MeTaos.
¢ TpeOOBaHUSAMHU TEXHOJIOTUYECKUX Ocobennoctu
IPOLIECCOB. KOPPO3HOHHBIX IPOLIECCOB
U CTIOCOOBI 3aIIUTHI OT
KOPPO3HH KOHCTPYKIIHH,
COOPYXEHHMH U NOJABUKHOTO
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COCTaBa JKEJIE3HOU JJOPOTH.
2. «YTIIeBOOPOIHOE
TOIUIMBO: €r0 BUJIbI U
Ha3Ha4YCHHUE.
DKOJIOTUYECKHUE aCTIEKThI
HCII0JIb30BaHUS
YTJIEBOJOPOAHOTO
TOIUTUBAY.

3. «XuUMHUYECKHUE
HMCTOYHHKH AJIEKTPUIECKOTO
TOKA U UX MCIOJIb30BaHUE B
OBITY U Ha TPAHCIIOPTEY.

4. «IIpumenenue
MOJIMMEPOB B
JKEJIE3HOJOPOKHOU
OTpaciIu».

5. «Metaiel B UCTOpUHA
YEJI0BEYECKOMN
ouBmIM3anuu. Poip
METaJIOB U CIIJIaBOB B
HAy4HO - TEXHUYECKOM
nporpecce. [I[pumenenune
METaJlIOB B
JKEJIE3HOJOPOKHOU
OTpacim».

6. «Hanorexnonoruu u
HaHOMaTepHaJIbl B
JKEJIE3HOAOPOKHON
OTpacIu»
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