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1. TACIIOPT PABOYEN TPOT'PAMMBI YYEBHOM JJUCHUTIJIAHBI
IJ1.02 XUMus

1.1.061acTh NpMMeHeHUs] TPOTPaAMMBbI
PaGouas nporpamma yuebHo# nucuurmnabl [1/].02 Xumus sBisiercs cocTaBHON 4acThIO
OCHOBHOU TpOo(ecCHOHANBHOM 00pa30BaTENFHON MPOrpaMMbl MOJMTEXHUYECKOTO KOJUIEIKA
OI'bOY BO «MI'TVY» B coorBeTcTBUU C (hefepalibHBIM TOCYAapCTBEHHBIM 00pa30oBaTEeIbHBIM
CTaH/IApTOM cpeaHero mpodeccruoHanbHoro oobpazoanus (manee — DIOC CIIO) mo
cnenunanbHocTy 33.02.01 @apmanus
1.2. MecTo y4eOHOIi TUCHUILUINHBI B CTPYKTYpe 00pa3oBaTebHON NPOrpaMMbl
O6meoOpazoBarensHas aucuuiuimaa [1J1.02 «Xumus» gBisieTcst 00s13aTeNbHON 4acThiO
00111€00pa30BaTEIbHOIO IMKJIa 00pa3oBaTeNlbHOM IMporpaMMbl B coorBerctBuu ¢ ®I'OC
CIIO no npogpeccuu/cneyuanvnocmu 33.02.01 @apmayus.

TpynoeMKocTbh TUCHUIUIMHBL «XUMHUS» Ha YriayOJeHHOM ypoBHeE cocTaBisier 154 uaca, us

Kotopbix 102 waca — Ga3oBbIii MOaynb (7 pa3nenoB) U 52 yaca — MPUKIAJAHOW MOIyJb (2

paszena), BKIIOYAKOUMI  NPAKTUKO-OPUEHTUPOBAHHOE  COAEP)KAHMUE, YCHUIIMBAIOIIEE

IpOoGUIBHYIO COCTABISIONIYIO 0 KOHKPETHOM Mpodeccuu UK CrielnaIbHOCTH.

[TpuxnagHoii MOIYJH BKIIFOUYAET ABa pazaena. Paznen 8 «Xumus B ObITY U TPOU3BOICTBEHHOM

JeSITEIbHOCTU YEJIOBEKay» pealn3yercs AJis Beex npodeccuil/cnenuanbHOCTed Ha MaTepuae

KEHCOB, CBI3aHHBIX C DKOJOTMYECKON 0€30IaCHOCTRIO U OLEHKOM MOCJIENCTBUI OLITOBOH U

MIPOM3BOJICTBEHHON  JI€ATEIbHOCTH, IO  OTpacisiM Oyayumied  npodeccruoHaabHON

JEeSTEIbHOCTH 00YyYarOIIUXCsl.

TemaTtuka pazjiena 9 Bappupyercs 1o 00beKkTy Oyaymiei nmpodeccuoHaNbHON AeITEIbHOCTH

CTYACHTOB — Onocdepa (KUBbIE OPraHU3Mbl) UITH TexHOoc]epa (TEXHOIOTHIeCKre 00 BEKTHI).
1.3. Hean u 3a1a4n JAUCHUIIIMHBI — TPEOOBAHMSA K Pe3yJibTAaTaM 0CBOEHMS
AUCHUIJIMHBI

1.3.1. lesu 1 321291 AU CHUILINHBI

@OpMHUPOBAHUE Y CTYAEHTOB XMMHUUYECKOM COCTABJISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI

MHpa KaK OCHOBBI MPHUHSATUS PEIICHUN B JKU3HEHHBIX M TMPOU3BOACTBEHHBIX CHUTYaIMsX,

OTBETCTBEHHOT'O MOBEICHUS B IPUPOAHOM cpeie.

3aga4yu AUCHUILINHBI:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHYECKUX IPOILECCOB H

SBJICHUM B OKpYXalolllel cpeae, LENOCTHOM Hay4HOM KAapTUHBI MHpA, B3aUMOCBS3U M

B3aMMO3aBHUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS MPOBOJIUTH pPACUEThl MO XUMUYECKUM (QopMylnaM U YypaBHEHUSM

XUMUYECKUX PEAKIUU, NJIAaHUPOBATh M HMHTEPIPETUPOBATH PE3YIbTaThl XUMHUYECKUX

JKCIIEPUMEHTOB,

3) copMHupOBaTH HABBIKK MPOBEACHUS XUMUYECKUX SKCIIEPUMEHTAIBLHBIX HCCIEIOBAHUH C

coOmoeHneM TpaBuil 0e30MacHOro oOOpamieHHsl C BelmecTBaMU M JIAOOPaTOPHBIM

000pyZI0BaHUEM;

4) pa3BUTb yMEHUSI aHAIU3UPOBATh, OIICHUBATh, MPOBEPATH HA IOCTOBEPHOCTh M 0000IIATh

MH(POPMAIIHI0 XUMUYECKOTO XapaKTepa U3 pa3IMIHbIX UCTOYHUKOB;

5) cdhopMupoBaTh yMEHHS TMPOTHO3UPOBATH TIOCJIENCTBUS CBOEH JAESITENBHOCTH H

XUMHYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIECCOB;

6) chopmMupoBaTh TOHUMAHHUE 3HAYUMOCTH JTIOCTHIKEHUN XUMHYECKONH HAayKHU M TEXHOJIOTUN

JUTSL pA3BUTHS COIIMAIBHON U TTPOU3BOACTBEHHOM cdep.

1.3.2. Ilnanupyemble pe3yJjbTaTbl OCBOEHHsSI 00Ie00pa30BaTeNbHOIl AUCHHUILUIMHBI B

coorBercTBuu ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO



Koa n
HauMeHOBaHHe
(popmMupyembIx
KOMIIEeTeHIU

IInanupyemble pe3yabTaThl 0CBOEHHS UCHHUIIIMHDI

Oo6mmue!

JMCHMILIHHAPHBIE?

OK 01. Bribupats
CrocoObl petieHus
3a1a4
npodeccruoHanbHON
JeATeIbHOCTU
NPUMEHHUTEIBEHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu TPy10BOT0 BOCIIUTAHUS:

- TOTOBHOCTh K TPYAY, OCO3HaHUE LIEHHOCTH MacCTEpCTBa,
Tpyaoooue;

- TOTOBHOCTb K aKTUBHOM JEATEIBbHOCTH TEXHOJIOIHYECKON
" COLIMAJILHON

HaIlpaBJICHHOCTH, CIIOCOOHOCTE

WHULIUMPOBATh,  IUIAHUPOBATh  H CaMOCTOSTENBHO
BBITIOJIHATDH TAKYIO JICSITCIILHOCTD

- HHTEpeC K pa3ju4HbIM cdepam MpodhecCHOHATBHOM
IEeATEIBLHOCTH,
OBJajgenue YHUBEPCATbHBIMHI Y4eOHBIMH
MO3HABATEJIbHBLIMHU JeliCTBUSIMHU:

a) 0a3oBbIe JOTHYeCKHE AeHCTBHS.

- CaMOCTOATEIbHO (QOPMYIUPOBATH M AKTYaU3UPOBATH
pobJieMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIA MPU3HAK UM OCHOBAHHS
JUTSL CPAaBHEHMSI, KJITACCH(UKAIIMKM U 0000 IIEHUS;

- OIpENeISATh 1N ASATEIbHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPHUH MX JOCTHIKCHUS,

- BBIBJIATH

3aKOHOMEPHOCTH U TPOTUBOPEYUS B

pacCMaTpuBaCMBbIX SABJICHUAX;

- BJIAJIETh CHCTEMOM XUMHUYECKMX 3HAHUH, KOTOpPAs BKJIIOYAET:

OCHOBOIOJIArAIOIIME TOHATHS (XUMUYECKUM DJIEMEHT, aToM,
DIIEKTPOHHAsE 000JIOYKa aToMa, S-, P-, d-3JIEKTPOHHBIE OPOMTAIH
aTOMOB, MOH, MOJIEKYyJa, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD,
CTENeHb OKHCJICHUS, XUMUYECKas CBsA3b, MOJIb, MOJISIpHAs Macca,
MOJISIpDHBIN 00beM, YIIIepOAHbIN cKeneT, QyHKIMOHAIbHAS TpYyIIa,
panvkain, WU30Mepus, H30Mepbl, TOMOJOTHYECKHN P, TOMOJIOTH,
YIIEBOJOPOIbI, KHCIOPOI- U a30TCOAEp)KAllUe COSAMHEHHUS,
OMOJIOTMYECKH AaKTHMBHBIE BemlecTBa (YrjeBOJIbl, KUPBI, OEIKH),

MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE

COCIIMHEHUS, KpUCTAIJIMYECKast pelIeTKa, TUIBl XUMHYECKHX
peaxiuii (OKHMCIUTENILHO-BOCCTAHOBUTEIBHBIE, 9K30- U
SHJIOTEPMUYECKHE, PpEaKIUH  HOHHOro  oOMEeHa),  pacTBOp,

AIEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOJUTUYECKAsT M CCOLMALINS,
OKHCIIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM pEaKUuH,
XUMHYECKOE PaBHOBECHE), TEOPUHU U 3aKOHBI (TEOPHUs] XUMHUUYECKOTO
CTpOCHMSI opraHuueckux BemectB A.M. byrtinepoBa, Tteopus
3JIEKTPOJINTUYECKON JIMCCOLMalnK, Tepuoanueckuid 3akoH [ U.
MenjgeneeBa, 3aKoH Macchl),

COXpaHCHUA 3aKOHOMCPHOCTH,

CUMBOJIMYECKUH SI3BIK  XUMHH, (DAKTOJIOTHUYECKHE CBEACHHS O
CBOMCTBaxX, COCTaBe, IMOJYYCHHMH W 0€30M1aCHOM HCIIOJb30BAHUH

Ba)KHEHIIIMX HCOPraHM4YCCKUX U OPraHUYCCKUX BCIICCTB B 6LITy n

! YKa3bIBatOTCA IMUHOCTHBIE U MeTanpeameTHble pesynbTaTtbl 3 ®rOC COO (B nocnegHei peaakumm ot 12.08.2022) B oTrnaronsbHoit dopme, popmupyemble
06ueobpasoBaTenbHOM AMCLUMNINHON

2 o
AvcumnavHapHble (npegmeTHble) pe3yabTaTbl YKa3blBaOTCA B COOTBETCTBMU C METOAMKOWM NpenogaBaHmsa ANCLMNANHDI




- BHOCUTb KOPPCKTUBBI B JACATCIBHOCTb, OLCHUBATH

COOTBETCTBHE pPE3YyJbTATOB I€IsM, OLIEHUBATh PHUCKH
MOCIEACTBHUI JeITEIbHOCTH,

- pa3BUBaTh KpPEATUBHOE MBIIUICHHE TPU pPEUICHUU
YKU3HEHHBIX MPoOIIeM

0) 0a30Bble HCCIEeA0BATEIbCKHE JeiicTBHA:

HaBBIKAMH  Y4E€OHO-UCCIICIOBATEIbCKON M

paszperieHus

- BJIAJETh
MPOEKTHON
npooeMm;

ACATCIIBHOCTH, HaBBIKaMH

- BBISABJIAATH MIPUIUHHO-CICACTBCHHBIC CBsA3HU n

aKTyaJlM3UpoBaTh 3aj1ady, BBUIBHUIaTh THIIOTE3y €€
pelIeHus, HAXOUTh aPTyMEHTHI JIJIS JJOKa3aTeIbCTBA CBOUX
YTBEPXKJICHUH, 3a7aBaTh MaApaMETPhl U KPUTSPUN PEIICHHS;
- aHaJM3UPOBATH IMOJYyYCHHBIC B XOJC PEIICHUS 3aJlauu
pe3yJibTaThl, KPUTHYCCKHA OIICHHBATh WX JOCTOBEPHOCTD,
MPOrHO3MPOBATh U3MECHECHUE B HOBBIX YCIIOBHUSX;

- yMEThb TEPEHOCHTh 3HAHHWS B TIO3HABATEIBHYIO W
MPAKTHYECKYIO 00JIACTH KHU3HEACATCIILHOCTH;

- YMEeTb UHTETPUPOBATH 3HAHHS M3 Pa3HBIX MPEIMETHBIX
obmnacreii;

- BBIJBUIaTh HOBBIC HJICH, MpejiaraTb OPUTHHAIbHBIC
MOJIXOJIbl M PEIICHHMS,

- CIIOCOOHOCTH MX MCIIOJIb30BAHMS B IT03HABATENBHON U

COI[MAJIbHOM TIPAKTUKE

HpaKTquCKOﬁ JCATCIIPHOCTHU YCJIOBCKA,

- YMCTb BbIABJIATH XapaKTCPHBIC IMIPU3HAKM W B3aMMOCBA3b
HN3YUYCHHBIX HOH?ITI/II\/'I, NPpUMEHATE COOTBECTCTBYIOINUEC NOHATUA MPHU
OIMHUCaHUU CTPOCHHUA H CBOICTB HCOPraHM4YCCKUX W OPraHUYCCKUX
BCIICCTB U HUX npeBpameHI/Iﬁ; BBIABJIATH B3aUMOCBsI3b XUMHUYCCKUX

3HAHUH c JIpYyrux

HNOHATUAMU U TIPEACTaBIICHUSAMU
€CTECTBEHHOHAYYHBIX IIPEIIMETOB;

- YMETb HCIIOJb30BaTh HAMMEHOBAHUSA XUMUYECKUX COCIMHEHUMN
MEXIYHAPOJHOIO COI03a TEOPETHUYECKOH M NPUKIATHOW XUMHH U
TPUBMAJIbHBIE HA3BaHUS BAXXHEHMINMX BEILECTB (3TUJICH, allETHIICH,
[JIMLEepUH, ¢GeHos, (OopMalbIerua, YKCyCHas KHCJIOTa, TJIMIUH,
yTrapHbIi ras,

HeraieHasi U3BeCTh, TUThEBAs COJla U JPYrUX), COCTaBIATh (YOPMYJIbI

YIJIEKHUCIBIM Tra3, aMMHuaK, TralleHas HW3BeCTb,
HEOPraHWYECKNUX U OPraHUYECKUX BEIIECTB, YPABHEHUS XUMHUECKUX
peaknuii, OOBICHATH HMX CMBICT, MOATBEPXKIATh XapaKTEepHbIE

XUMHUYECKU CBOWCTBA BCIIECTB COOTBETCTBYIOIIUMHU
HKCIIEPUMEHTAMH M 3aIUCSIMH YPABHCHUH XUMHUYECKUX PEaKIIUii;

- yMeTh  YyCTaHaBJMBATh  NPUHAJICKHOCTh  HM3YYCHHBIX
HEOPraHMYECKMX W OPraHWYEeCKUX BEIIECTB K OIpPEIeICHHBIM
KJaccaM W TpYyINIaM COEAWHEHHH, XapaKTepU30BaTh UX COCTaB U
Ba)XHCUIIIME CBOWMCTBA; OMPEACIATh BHUIbl XHUMHUYECKHX CBS3CH
(KoBasyICHTHaA,

KpUCTAJTLNIMYCCKUX

BOJIOPOJIHAS),
KJIaCCHU (PUITUPOBATH

HMOHHas,
pemeTox

MeTaIn4yecKast, THIIBI
BCIIIECTB;
XUMUYECKUE PEaKIINu;

- chopMHpOBaTh MPEACTABICHUS: O MATEPHAILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTHU SIBJICHUM MPUPOJBI; O MECTE U
3HAYEHUW XMMHUU B CHCTEME ECTECTBEHHBIX HAayK U €€ pOJd B
o0ecreuyeHu YCTOHYMBOTO Pa3BUTHSL YEJIOBEYECTBA: B PEIICHUU
5KOJOTHUYECKOH, MMUIIEBOM

npobieM SHEPreTUYecKon U




0e30IacHOCTH, B  Pa3BUTHM  MEAMIMHBIL, CO3AAHMM  HOBBIX
MaTepuaioB, HOBBIX HCTOYHUKOB DSHEpPruM, B OOECIeueHUU
pallMOHANIBHOIO  MPHUPOAONONB30BaHUSA, B  (OPMUPOBAHUU
MHUPOBO33peHHs] U  OOmIel KyJIbTyphl 4eloBeKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOUIEHMSI K CBOEMY 370POBBIO U
IPUPOIHOMN Cperie;

- BJIQJIETh CUCTEMOH XMMHYECKHX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIOJIararoIiye MOHITUS (JOMOJHUTEIBHO K CUCTEME MOHATUI
0a30BOr0 YpOBHS) - H30TOIbI, OCHOBHOE 1 BO30Y>K/JEHHOE COCTOSIHUE
aToMa, ruOpuau3alys aTOMHbIX opOuTanel, xumuyeckas csisp ("' F
"'m "", KpaTHBIE CBSI3M), MOJISIpHAs KOHIIEHTpaIus, CTPYKTypHas
dopmyna, uzomepusi (CTpyKTypHas, reoMeTpuueckas (LucC-TpaHC-
M30Mepusi), TUIBl XUMUYECKUX PEAaKUUH (rOMO- M TI'eTepOreHHBIE,
o0paTuMble U HeoOpaTHMbIE), PACTBOPbI (MCTUHHBIE, JIUCIEPCHBIE
CHCTEMbI), KPUCTAJUIOTHIPAThl, CTENEHb JUCCOLUAIINH, IIEKTPOIIU3,
KPEKUHT, pUGOPMHUHT); TEOPHUM M 3aKOHBL, 3aKOHOMEPHOCTH,
MHUPOBO33pEHUECKHE 3HaHHWA, JIeKalldie B OCHOBE IOHUMAaHUS
MPUYUHHOCTH U CHCTEMHOCTH XMMMYECKHX SIBJICHUH, COBPEMEHHbIE
IPEe/ICTAaBJICHUS O CTPOSHUH BELIECTBA HA AaTOMHOM, MOJIEKYJISIPHOM
U HaJMOJIEKYJSIPHOM YPOBHSX; IIPEACTABICHUS O MeXaHU3Max
XUMUYECKUX PpeaKIuil, TEepMOIMHAMMYECKHMX UM KHHETHUYECKHX
3aKOHOMEPHOCTSAX HX HPOTEKAaHUS, O XMUMHUYECKOM paBHOBECHH,
JMCIIEPCHBIX CUCTEMax, (paKTOJIOrMuecKue CBEICHHsS O CBOMCTBax,
COCTaBe, MOJYYEHHH U O€30HaCHOM HCIIOIb30BAHUU Ba)KHEHIINX
HEOPraHWYECKUX U OPraHWYEeCKUX BELIECTB B OBITY M MPAaKTUYECKOM
JEeSITEIbHOCTH YeJI0BeKa; OOIIMX HayUYHbIX MPUHLUIIAX XUMHYECKOTO
NPOM3BOACTBA (HAa MpUMEpe IMPOU3BOJCTBA CEPHOW KHCIIOTHI,
aMMHaKa, MeTaHoJIa, epepadoTku HedTH);

- yMeTb NPOBOJIUTH pacueThl MO XUMHYECKUM (opmyraam Hu




YPaBHEHUSM XUMHYECKUX PEAKLUN C UCIOIb30BaHUEM (DU3HUECKUX
BenMuMH  (Macchl, oO0beMa Ta30B, KOJMYECTBAa BEIIECTBA),
XapaKTepU3yIOIIMX BEIIECTBA C KOJIUYECTBEHHON CTOPOHBI: PacUeThl
M0 HaXOXKACHUIO XUMHUECKOI (hOpMYJIbI BEIIECTBA; PacyeThl MacChl
(o6bemMa, KoJIMYeCcTBa BEIIECTBA) MPOJYKTAa PEaKIUH, €CIH OJHO U3
UCXOJHBIX BEIECTB JaHO B BHJE pAcCTBOpa C OIpeIeIeHHON
MaccoBOH [10JIell PacTBOPEHHOrO BElleCcTBA MJM JIAHO B H30BITKE
(MMeeT mpUMecH); pacyeThl MacCOBOM MJIM OOBEMHOM JJOJIM BBIXOJa
IOPOAYKTa peakLuu; pacdyeTbl TemioBoro sddexra peakuuii,
00bEMHBIX OTHOIIEHUI ra3os;

- yYMeTb BBIABIIITH XapakTepHble IPU3HAKHM U B3aUMOCBS3b
M3YYEHHBIX MOHATUH, IPUMEHSATh COOTBETCTBYIOILME MOHITHS IMPU
ONHCAaHUU CTPOEHHUS U CBOICTB HEOPraHMYECKHX U OPraHMYECKUX
BEIIECTB M MX MPEBPAIllEHUH; BBIABIATH B3aUMOCBSA3b XMMHUYECKHUX
3HaHUU C MOHATHSAMM M TPECTaBICHUSMU JIPYTUX MPEAMETOB JJIs
Ooree OCO3HAHHOTO TOHUMAHUS U OOBSACHEHHS CYIIHOCTU
MaTepUalIbHOrO €IUHCTBA MHpA; HCIOIb30BaThb CHCTEMHBIE
XUMHUYECKUE 3HaHUA A1 00bICHEHUS ¥ TPOrHO3MPOBAaHUS SABJICHUH,
UMEIOLINX €CTECTBEHHOHAYYHYIO IPUPOLLY;

- YMeTb MCIOJIb30BaTh HAMMEHOBAHUS XUMMUYECKHX COCIUHEHUM
MEXAYHApOJHOI'O COH03a TEOPETHUECKOW M MPUKIAJHOM XUMHUU U
TPUBUAJIbHBIE HA3BAHUS BEIIECTB, OTHOCSIIUMXCA K H3YYCHHBIM
KJaccaM ~ OpPraHMYeCKMX M HEOpPraHMYeCKMX  COEIMHEHMH;
UCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY JJII COCTaBJICHUS (OpMYII
HEOPraHWYECKUX  BEIIECTB, MOJIEKYISPHBIX U  CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (OPMYJI OPraHUYECKUX
BEIIECTB; COCTABIISITh ypaBHEHHsS XUMHUYECKMX pEaKUMid U
pacKpbIBaTh HX CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii OCPEACTBOM COCTaBJCHUS AJIEKTPOHHOrO OajlaHca 3THUX




peaKIuii; peakiuii HOHHOTO OOMEHA MyTEM COCTABJICHHS UX TTOJIHBIX
Y COKPALICHHBIX MOHHBIX YPaBHEHUH; PEAKLIUN THAPOIN3a, PEaKUn
KOMIIJIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMILIEKCOB ITUHKA
W aIIOMHHWS); TTONTBEPKIATh XapaKTepHbIE XUMHUYECKHUE CBOWCTBA
BEIIECTB COOTBETCTBYIOIIMMH OKCIIEPUMEHTAMH W  3alHUCAMU
YpPaBHEHHUN XUMHYECKUX PEAKIIHIL;

- yMeThb Kiaccu(uUupoBaTh HEOPraHUYECKHME U OPraHUYecKHe
BEIIECTBA U XHMHUYECKHE PEaKIUU, CaMOCTOSATEIbHO BHIOMpATh
OCHOBAaHUSI U KpUTEpHH I  Kjiaccu(PUKAIMK  H3y4aeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTaB M BaKHEUIIHE
CBOICTBA BEILIECTB, MPUHAIISKAINIMX K ONPEIEICHHBIM KjlaccaM U
rpynmnaMm COeAMHEHHH (IIPOCThIE BEIIECTBA, OKCHJBI, THAPOKCHIBI,
COJIM;  YIJEBOAOPONABI, MPOCThIE dS(QUPBI, COHUPTHI, (PEHOINBI,
aJbJICTUIbl, KETOHBI, KApOOHOBBIE KUCIIOTHI, CJIOKHBIE D (DUPBI, JKUPHI,
YTJIEBOABI, aMUHBI, aMHUHOKHCIIOTHI, OCIIKN); TMPUMEHITh 3HAHHUS O
COCTaBE U CBOWMCTBAxX BEUIECTB ISl HKCIIEPUMEHTAIBLHONW MPOBEPKH
TUTIOTE3 OTHOCUTEILHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUECKHX
peakIuii ¥ TPOrHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBICHUS;

- YMETb IHOATBEPXAATh HAa KOHKPETHBIX IPUMEpax XapakTep
3aBUCUMOCTH peakLMOHH O CIOCOOHOCTH OpraHUYECKUX
COCIMHCHHMI OT KPaTHOCTH M THIAa KoBaseHTHOH cBsizu ("TF " u "),
B3aMMHOI'0O BJIUSIHUSA aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX; a TAaKKe
OT 0COOEHHOCTEH pealn3alii Pa3JIMuyHbIX MEXaHU3MOB MIPOTEKAHUS
peaKIuii;

- yYMeTb XapaKTepu3OBaTh JJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUM) M HWOHOB XHMHYECKHX
snemeHToB 1 - 4 mnepuonoB Ilepmommueckoit cucremst J.1.
MenyeneeBa U WX BaJICHTHBIE BO3MOXHOCTH, MCIOJIB3YS TTOHSITHS
'S

, "p", "d-amexTpoHHBIE" OpOWTANHM, JHEPreTHYECKHUE YPOBHH;
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OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHUYECKUX
AIIEMEHTOB M OO0pa3yeMbIX MMM COEAMHEHMH 10 NepuoiaMm Hu
rpynmam;

OK 02. Ucnons3oBath
COBpEMEHHBIC
CpelcTBa MOuCKa,
aHalm3a u
UHTEPIPETALUN
uHpopmauu u
uH(pOpMaIIMOHHbIC
TEXHOJIOTHH JJIs
BBINOJTHEHHUS 33124
npodeccrnoHanbH o
JEeSITEIHOCTU

B 00J1acTH HeHHOCTH HAYYHOT'0 MO3HAHMS:
- c(pOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM

MPaKTUKH, OCHOBAaHHOI'O  Ha  JMajore  KyJbTyp,
CIOCOOCTBYIOIIIETO ~ OCO3HAHHWI  CBOEr0O  MecTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEpPIICHCTBOBAHWE SI3bIKOBOM W  YUTATEIhCKOU

KYJbTYPbI KaK CPE/ICTBA B3aUMOJICHCTBHSI MEXKTY JIFOJIbMH U
MIO3HAHUS MUPA;

- OCO3HaHME [IEHHOCTH HAYYHOU eI TENbHOCTH, TOTOBHOCTb
OCYIIECTBISITH ~ MPOCKTHYID U HCCIEIO0BATEIbCKYIO
NesITeNIbHOCTh WHANBUAYAIBHO U B TPYIIIIE;

Osaanenne YHUBeEPCAIbHBIMHA Y4eOHBIMH
MO3HABATEJbHBIMH e CTBUSAMU:

B) padoTa ¢ nH(popMalueii:

uHpopmanuu U3

CaMOCTOATCIIBHO

- BJAJCTb HAaBbIKAMHW IIOJIYUYCHUA

HNCTOYHHUKOB Pa3HbIX THIIOB,

OCYILECTBJIATh I[OUCK, AaHAIM3, CUCTEMATH3aLUI U
UHTEepIpeTannio HHPOPMAIIMH PAa3IUIHBIX BUIOB U (HopM
IIPEICTABIICHHUS;

- co3JaBaTh TEKCThl B pa3iM4YHBIX (opmarax ¢ yderom
HazHa4YeHHsI ”HPOPMAIIUU U LIEIEBON ayTUTOPUH, BBIOM past

ONTUMANIBHYIO (DOPMY MPEICTABICHUS M BU3YaIU3alINN;

- YMeThb IUJIAHUPOBAThb M BBINOJHATH XUMHUUYECKHUH HKCIEPUMEHT
(mpeBpallieHUs] OPraHNYeCKUX BEIIECTB PU HArPEBAHUM, IOJIyUEHHE
STWJIEHa W W3YyYEHHUE €ro CBOWCTB, KayE€CTBEHHbIE pEAaKIUU Ha
aNbJeTUIbl, KpaxMall, YKCYCHYIO KUCIIOTY; IeHaTypauus OeJIKOB Mpu
MIPOBOJUTh pPEaKLHU
BOJHBIX

HArpeBaHUM, LIBETHbIE pEaKIHH OENKOB;
oOMeHa, OmpenensiTh Cpeay
KauyeCTBEHHBIE PEaKIMK Ha Cylb(aT-, KapOOHAT- U XJIOPUI-aHUOHBIL,

HMOHHOTO pPacTBOpPOB,
Ha KaTHOH aMMOHHUS; PelIaTh SKCIIEPUMEHTANIbHBIC 33]]a4H 110 TeMaM
"Metauiel" u "HemeTtamisl'") B COOTBETCTBUHU C NMPABUIIAMU TEXHUKH
0e30MacHOCTH TpU OOpAalIeHHH C BEIIECTBAMU U J1a00paTOPHBIM
o00opyIOBaHMEM;  MPEACTaBIATh  pe3yJbTaThl  XHMHUYECKOTO
OKCIEpPUMEHTa B (OopMe 3alUCH YPaBHEHHH COOTBETCTBYIOIINX
peaknuii 1 GOpMyIHPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTaTOB;

- YMETb aHAJIM3UPOBATH XUMUYECKYIO HH(POPMAIIKIO, TOTYYaeMYIO U3
pa3HbIX MCTOYHHUKOB (CpPEICTB MaccoBOM HH(POpPMALUHU, CETh
WuTepHer u apyrue);

- BIIaJIeTh OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHUS BEILIECTB U
XUMHUYECKUX SABJIEHUN (HaOIofeHUEe, HU3MEpPEeHHEe, SKCIEPUMEHT,
MO POBaHKE);

- yMeThb TPOBOIUTH pacueThl IO XUMHUYECKUM (opmyram u
YpaBHEHUSIM XUMHYECKUX PEAKIHUN C UCIOIb30BaHUEM (DU3HUECKUX
BEJIMYMH, XapaKTepU3YIOIINX BEIIECTBA C KOJTMYECTBEHHON CTOPOHBI:
Macchl, oObeMa (HOpMallbHble YCJOBHSI) Ta30B, KOJMYECTBA
BEIIECTBA; MCIOIb30BATh CHUCTEMHBIE XUMHUYECKHE 3HAHUS I

NPUHATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX,
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- OOCHUBATH JOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(l)OpMaIII/II/I,
€€ COOTBETCTBUC IIPaBOBBIM HW MOPAJIbHO-DTUYCCKHUM

HOpMawm;
- UCIONB30BaTh  CpeAcTBa  MH(DOPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOT Ui B perieHuu

KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX ¥ OpPraHU3allMOHHBIX
3aja4 ¢ COOJIIOJICHHEM TPeOOBaHMI I)PrOHOMHUKH, TEXHUKU
0€301acHOCTH, TUTUEHBI, PECYyPCOCOEePEIKEHHsI, ITPABOBBIX
ATUYECKUX HOPM, HOPM WH(POPMALIMOHHOH 0€3011aCHOCTH;
- BJIaJICTh HABBIKAMHU PACIIO3HABAHUS U 3aIUThI
uHdopmaruu, HHPOPMAIMOHHOM 0€30MaCHOCTH JTUYHOCTH ;

CBSI3aHHBIX C BEIIECTBAMH M UX IPUMEHECHUEM;
- YMETh CaMOCTOSITEJIbHO TJIAHUPOBATh M MPOBOJUTH XUMHYECKUN
AKCIEpUMEHT (TTOIydeHUE U U3yYEHUE CBOWMCTB HEOPTraHWYECKUX U
OpraHMYECKUX BEIECTB, KAUYECTBEHHBIC PEAKIMH YTJIEBOJOPOIOB
pa3IMYHBIX KJIAaCCOB M  KHUCIOPOJCOAEPKAIIMX OpPraHUuYeCKHX
BEILIECTB, PELICHUE DKCIIEPUMEHTABHBIX 3a/a4 [10 paclO3HaBAHUIO
HEOPraHWYECKUX U OPraHUYECKHX BEIIECTB) C COOIIOIEHUEM MTPABUIT
BEIlECTBAMU U  J1abOpaTOpPHBIM
L eJIn

Oe3omacHOro oOpamlieHHus ¢
o0opyaoBaHUEM, dhopmyupoBaTh

MPEAOCTaBIATh B Pa3iIu4yHOW (GopMe pe3ylnbTaThl IKCIEPUMEHTA,

HCCIICAOBAaHU,

AHaJIM3UPOBATH U OLIEHUBATh UX IOCTOBEPHOCTD;
- YMETh OCYILECTBJSATH II€JICHANPABJICHHBIA IMOMCK XUMHYECKOH
MH(pOpMaIMH B pa3IMYHbIX HCTOYHUKAX (HaydHasi U yueOHO-Hay4yHas
JTUTEpaTypa, CPEAcTBa MaccoBOM MHpopManuu, ceTh VHTEpHET u
JIpyTHue), KPUTHUECKH aHATM3UPOBATH XUMHUYECKYI0 HH(POPMAIIUIO,
nepepadaTeiBaTh €€ W HCIOJIB30BaTh B  COOTBETCTBUU C
MTOCTABJICHHON y4eOHOM 3a1a4eii;

- BJIAJIETh CUCTEMOM 3HAHUN O METOJIaX HAYYHOTO TO3HAHUS SIBJICHUI
IIPUPOJBI, HUCIOJIIB3YEMBIX B E€CTECTBEHHBIX HayKax U YMEHMSIMU
IIPUMEHATh 3TU 3HAHUSA IPU IKCIEPUMEHTAIbHOM HCCIEIOBAaHUU
BEIIECTB U 7151 OOBSICHEHUS XUMHYECKUX SIBJICHU, UMEIOIIUX MECTO
B [pUpPOAE IPAKTUYECKON

MMOBCEHEBHOM KH3HU,

JACATCIBbHOCTH 4CJIOBCKa H B

OK 04. Db dexktuBHO
B3aNMOJENCTBOBATEL U
paboraTh B
KOJJICKTHBE U
KOMaH/I¢

- TOTOBHOCTh K CaMOPa3BUTHIO, CaMOCTOSTEIBHOCTH |
CaMOOMPEIEIICHHIO;

-OBJIaJICHWE  HAaBBIKAMH  Y4eOHO-HCCIIENOBATENbCKOH,
MIPOEKTHOMN U COLIMAIIbHOMN JeATeIbHOCTH;

OBJlaleHHe YHUBEPCAJbHBIMH KOMMYHHKATHBHBIMH

NeUCTBUAMU:

- YMETh IUIAaHUPOBATh M BBINOJHATh XUMHUYECKHH SKCIIEPUMEHT
(mpeBpaleHus: OpraHuYeCKUX BEIIECTB MPU HATPEBAHHH, IIOTYyYCHHE
STHJIEHa M H3yYEHHUE €ro CBOWCTB, KAaYECTBEHHBIC PEAKIMU Ha
aNbJIerubl, Kpaxmail, yKCyCHYIO KUCIIOTY; AeHAaTypalus OeIKOB Mpu
[BETHbIE pPEAKIMU OECIIKOB;
cpeny

HarpeBaHuy, MIPOBOJUTH PEaKLUH

HOHHOI'O O6MeHa, OIIpCACIATD BOJHBIX  PACTBOPOB,
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0) coBMeCTHAA AeATEeJbLHOCTD.
- TIOHUMATh M WCIIOJh30BaTh MPEUMYIIECTBA KOMAHJHON H
WHIIMBUIYyaTbHON PabOTHI,

COBMECTHOM

- IMIpUHHUMATb o CiIn

OpraHU30BbIBATb W KOOPAWHUPOBATH ﬂeﬁCTBHH o €€

JACATCIIbHOCTH,

JIOCTHKEHUIO: COCTaBJISTh IJIAaH ACHUCTBUM, pacnpeneisiTh
poJii ¢ Y4eTOM MHEHUH YYaCTHHUKOB OOCYXKIaTh
pe3yabTaThl COBMECTHON paboTHI,

- KOOpDAWMHUPOBATh M BBIMOJHATE PAadOTy B YCIOBHSIX
peanbHOoro, BUPTYaJIbHOT'O u KOMOWHHMPOBAHHOTO
B3aMMOJICH CTBUS;

- OCYILIECTBJISATh MO3UTHBHOE CTPATETNYECKOE MTOBEJICHUE B
pa3JIMYHBIX  CUTyalUsAX, MOPOSBISATH TBOPYECTBO U
BoOOpakeHue, ObITh MHUIIUATHBHBIM

OBJagenue
JAeHCTBUSAMM:

I') NPUHATHE ce0sT M APYruX JHIeii:

YHUBEPCAJILHLIMH PEryJasiTUBHBIMHA

- MPUHUMATh MOTHBBI U apryMEHTBI IPYTUX JIIOJCH TpH
aHaJIM3e Pe3yJIbTaTOB eI TSIIbHOCTH;

- IpH3HABaTh CBOE IMPAaBO M MPaBO APYIMX JIIOJIEH Ha
OILIMOKH;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MHP C MO3UIIUN
JPYroro 4ejaoBeKa;

KayeCTBEHHbIE PEaKIMU Ha CyibdaT-, KapOOHAT- U XJIOPUI-AaHUOHBI,
Ha KaTHOH aMMOHHUS; pelIaTh SKCIIepUMEHTaIbHbIE 3a]]a41 110 TeMaM
"Metannsl" u "Hemertamisl") B COOTBETCTBUH € MIPaBHJIAMU TEXHUKU
0e30macHOCTH TpU OOpalIeHUH C BEIIeCTBAMU U J1a00PATOPHBIM
o0opyI0BaHUEM;
JKCIIepUMEHTa B (OpME 3aluCH YpaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyJIMpPOBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIbTaTOB;

-yMeTb CaMOCTOSITEJIbHO IUIAHUPOBATh U IPOBOJUTH XUMHYECKUI
HKCIIEPUMEHT (IOJIy4eHUE M U3YyUEHHE CBOWCTB HEOPraHUYECKUX U

npeacCTaBJIATh PE3YyJIbTAaThL XUMHYECCKOI'O

OpPraHUYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIUU YIIICBOIOPOIOB
Pa3IUYHBIX KJIACCOB M  KHCIOPOACOACPKAIIMX OPraHUYeCKUX
BEIICCTB, PEIICHUE YKCICPUMEHTAIBHBIX 3a/1a4 M0 PaCIIO3HABAHUIO
HEOPraHWYECKUX U OPraHUICCKHUX BEIIECTB) C COOJFOCHUEM ITPaBHUIT
Oe3omacHoro oOpamieHus ¢
o0opyaoBaHUEM, dhopmyIupoBaThH e

MPEAOCTaBIATh B Pa3iInyHOW ¢opMe pe3ylbTaThl 3KCIEPUMEHTA,

BEIlECTBAMU U J1abOopaTOpPHBIM
UCCIIC/OBaHMS,

AHAJIM3UPOBATHL U OUCHUBATDH UX JOCTOBCPHOCTD,

OK 07.
CoxelicTBOBaTH
COXpaHEHUIO
OKpY’KaroIlen Cpeibl,
pecypcocOepexeHuto,
IPUMEHSATH 3HaHUA 00

B 00J1acTH 3K0JIOTHYECKOTr0 BOCTIMTAHNA

- cpOpMHPOBAaHHOCTh  JKOJOTHYECKOH  KYJIbTYpHI,

ITIOHUMAaHHUC BJIMAHUA COMAJIBbHO-3KOHOMHNYCCKHUX

MPOIECCOB HA COCTOSIHUE MPUPOTHOMN U COLIMATIBHOM Cpeibl,
OCO3HAaHHE  TJIO0AJBHOIO

XapakTepa OKOJIOTHYCCKUX

npo0iem;

- chopMHpOBaTh TPEACTABJICHUS: O XUMHUYECKOH COCTaBJISIOIICH
€CTECTBEHHOHAYYHON KapTHUHbBl MHpA, POJIM XUMHH B MO3HAHUU
SBIICHUH TPUPOABI, B (POPMHUPOBAHWHM MBIIUICHUS U KYJIBTYpPHI
JUYHOCTH, €€ (YHKIIMOHATBHONH TPaMOTHOCTH, HEOOXOIUMOHN ISt
pelIeHHs] MPAKTUUYECKUX 3aJad M SKOJOTMYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOTHON CpELIE;
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M3MECHEHUH KJINMaTa,
MPUHITUTIBI
OEepeXKITMBOTO
MIPOM3BO/ICTBA,

3¢ dexTuBHO
JIENCTBOBATH B
Ype3BbIYaHBIX
CUTYaLMIX

- IUIAHAPOBAaHHWE W  OCYIIECTBIEHUE JCUCTBUH B
OKpY’KaroIlel cpeie Ha OCHOBE 3HAHUS 1IeJIe yCTOMYMBOTO

Pa3BUTHA YCIIOBCYCCTBA,

aKTUBHOE HETPUATHE JCHCTBUN, NPHHOCSIIIUX BpeE
OKpy’Karolel cpene;

- yMeHHe POrHO3UPOBATH HeOJIar onpusiTHbIE
JKOJIOTUYECKUE MOCIIEACTBHUS peanpUHIMAaEeMbIX

JIECTBUM, IPENOTBPAIATh UX;

- pacuMpeHHe OmbITa JEATeIbHOCTH 3KOJOTHUYECKOU
HaIpaBJICHHOCTH;

- OBJIQJICHUE HaBBIKAMHU y4eOHO-MCCIICIOBATEIbLCKOM,
MPOEKTHON U COLUAIBHOM 1€ TEIbHOCTH;

- yMeTh COOJIOJATh TMpaBUia HSKOJOTHMYECKH I1eJIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYIOBOM JNEATCIHHOCTH B ICJIAX COXPaHCHHS
CBOETO 3JJ0pPOBbS M OKPYXKAKOIIEH NMPUPOIHON CpEeapl; YYUTHIBATH
OMACHOCTh BO3JICHCTBUSA Ha JKUBBIC OPraHHU3MBI OINPEIACICHHBIX
BEIIECTB, IMOHMMAsi CMBICT ITOKa3aTellsi MPEIeIbHOW OIMyCTHMOMN
KOHIICHTPAaINH;

- YMeTh MPOrHO3UPOBATh, AHAM3UPOBATH U OLIEHWBATH C TMO3MUIIHI
0e301acHOCTH OBITOBON U

9KOJIOTHY €CKOM IMOCJICACTBHA

HpOH3BOZ[CTB6HHOfI ACATCIIBHOCTHU CBSI3aHHOM C

nepepa60TK0171 BCHICCTB, HCIIOJb30BAaTh ITOJYYCHHBLIC 3HAHUSA OJIA

YCJIOBCKA,

MPUHSATHS TPAMOTHBIX PEIICHHUH MPo0JIeM B CUTYaLIUsIX, CBA3aHHBIX C
XHMHCH;

- YMETh OCO3HABaTh ONACHOCTbh BO3JEHCTBUS HA KHUBbIE OPraHU3Mbl
OMpENEICHHBIX BEUIECTB, MOHMMAas CMBIC] MOKa3aTessl MpeaeabHON
JIOTTYCTUMOM KOHIIEHTpAIlMW, M TOSICHATh Ha TPUMEpPAX CIOCOObI
YMEHBIIIEHUSI W TPEIOTBpAIlEHUS HMX BPEAHOrO BO3JCWCTBUS HA
OpraHM3M YeJIOBEKa.

1.4. Ko1uuyecTBO 4acoB HA OCBOEHHE MPOTrPaMMBbI MPO(ecCHOHATBLHOTO MOTYJIS:
- MaKCUMaJIbHOM yuyeOHOM Harpy3ku oOyuatomerocs — 154 gaca, B TOM ducie:
- 00s13aTeNbHON ayAUTOPHON yueOHOM Harpy3ku odyudaromerocst — 118 vacos;
- CAMOCTOSITEIbHOU paboThl oOy4aromierocs — 16 4acos;

- IpOMEXKyTO4YHas arrectanus — 20 4acos.
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJbHOM JUCITATLIMHBI

«XUMMUS»

2.1. O0beM AUCHUNJIMHBI U BUABI Y4eOHOii padoThI

Bun yueOHoii paGoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM NPOrPaMMBbI U CUMILIMHBI 154
B T.Y.

OcHoBHOe co/iepxkaHne 102
BT. 4.:

TEOpETHYECKOE 00y4deHUe 28
NPAaKTHYECKUE 3aHATUS 30
WH/IMBHUyaTbHBIC TIPOCKTHI 16
nabopaToOpHBIC 3aHATHUS 28
IIpodeccnoHaTBLHO-OPHEHTHPOBAHHOE COlePKaAHNE (COMEpKAHUE 39
NPUKJIATHOTO MOIYJIS)

BT. U..

TEOPETHYECKOE 00yUCHUE 8
MPaKTUYECKUE 3aHATUS 12
7Ta0opaTopHbIE 3aHATHS 12
IIpome:xyTouHas arrecTanus (3IK3aMeH) 20
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2.2. TemaTH4YeCKHUH IVIAH U COAEPKaHUE IUCHUIITTMHbBI

HaunmenoBanue Conep:kanue yueOHOro Marepuajia (0CHOBHOE U PO¢eCCHOHAIBLHO-OPUEHTHPOBAHHOE), O0bem | ®opmupyembie
pa3ieJioB U TeM JJadopaTopHbIE U NPAKTHYECKHE 3AaHATHS, IPUKJIATHON MO1YJIb 4YacoB | KOMIIETeHIUH
1 2 3 4
OcHoBHOe co/iepkaHue 102
Pa3znen 1. OcHOBBI CTpPOEHMS BellecTBA 8
Tema 1.1. OcHoOBHOE co/iepKaHmne 6 OK 01
Ctpoenue atoMoB | TeopeTuueckoe o0yueHune 4
XAMHUICCKUX CoBpemeHHast MOJIeNIb CTPOSHHS aToMa. DJIEKTPOHHAsI KOHPHUTYpalus atoma. Kimaccupukamnus XuMruIecKux
SJICMCHTOB 1 3JIEMEHTOB (s-, P-, d-3;1eMeHThI). BasieHTHBIC 371K TPOHBI. BaleHTHOCTh. DIEKTPOHHAS TPUPO/Ia XUMUIECKOU
Ipupoaa CBSI3U. DJIEKTPOOTpHUIaTeNbHOCTh. KOBaneHTHas CBA3b, €€ Pa3HOBUIHOCTU U MEXaHU3MBbI 00pa3oBaHUs 4
XUMHYIECKON (oOMeHHBIN ¥ TOHOPHO-aKIeNTOPHBIN). MloHHas cBsi3b. MeTayummueckas cBsa3b. BomopoaHas cBs3b.
CBA3H MexMomneKyIsipHble B3aUMOJ1CHCTBUSI.
N3oTor1b1, OCHOBHOE U BO30YKIEHHOE COCTOSTHUE aTOMa, THOPUAN3AINS aTOMHBIX OpOUTATIEH.
IIpakTnyeckue 3aHATHUSA 2
Pemenne mpakTHYeCKUX 3aJaHHUI HAa COCTaBJICHHE IEKTPOHHO-Tpaduueckux Gpopmyn sseMmeHToB 1—4
MIEPUOJOB.
Pewienue 3a1anuii Ha UCMOIB30BAHUE XUMHYECKON CUMBOJIMKHA M HA3BaHUM COECIMHEHUIN 110 HOMEHKIIAType 5
MEXKYHApOIHOr 0 COK3a TEOPETUUECKON U MPUKIIAJHON XUMUU U TPUBHAIbHbIX Ha3BAHUH ISl COCTABJICHUS
XMMHMUYECKUX (POPMYJI IBYXaTOMHBIX COEAMHEHUN (OKCUIOB, CyIb(HUA0B, TUIPUIOB U T.I.) U IPYTUX
HEOPraHWYECKUX COCTMHEHUMN OTAEIbHBIX KJIACCOB.
Tema 1.2. OcHOBHOe coiep:KaHKue 2 OK 01
ITepronnueckuii | TeopeTn4yeckoe odydeHue OK 02
3aKOH U Tabimua | [pakTu4ecKue 3aHATHS 2
A.1. Menneneesa [Tepuoguueckas cucrema xumudeckux 3yneMeHToB .M. Menneneesa. ®uznyeckuii cmpica [lepruoanueckoro
3akoHa /.. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMU
MIPOCTHIX U CJIOKHBIX BEUIECTB B COOTBETCTBUU C MOJOKEHUEM XMMHUYECKOr 0 3JieMeHTa B [lepuonnueckoit 2

cucteme. MupoBo33peHueckoe U HayuHoe 3HaueHue [lepnonnueckoro 3akona /[.M. MenneneeBa. [Iporaosst
.M. Menneneea. OTKpbITHE HOBBIX XUMUUYECKUX 3JIEMEHTOB.




16

Pemenne nmpakTHKO-OPHUEHTHPOBAHHBIX TEOPETUUCCKUX 3aJaHUN HA XapaKTEPU3AMIO XUMUYECKUX
a5eMeHToB «MeTaiunyeckre / HeMeTalJIMueCKUe CBOMCTBA, AIEKTPOOTPULIATEILHOCTD U CPOJICTBO K
ANEKTPOHY XUMHUYECKUX JIEMEHTOB B COOTBETCTBHE C UX AJIEKTPOHHBIM CTPOSHUEM U MOJI0KEHUEM B
MEePUOANYECKON cUCTEME XUMUYecKHuX 3yieMeHToB J[.1. MenneneeBay.

Pa3nen 2. XuMuueckue peakuuu 12
Tema 2.1. Tuner | OcHOBHOE coJepKaHue 6 OK 01
XUMHUYECKUX Teoperuueckoe o0yuenue 2
peaxiuit Knaccugukanus 1 TUIIBI XUMUYECKUX PEAKLMH ¢ yuacTHEM HeopraHudeckux Bemiects. KonmyecTBeHHbIE
OTHOIIEHUS B XUMUHU. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XMMHUU M PACYETHI 110 YPABHEHUSIM XUMHYECKUX
peakuuii. MoJp KaK eJuHHIIA KOJIMYECTBA BemecTsa. MossipHas Mmacca. 3aKOHbI COXPaHEHUs MacChl U 5
sHepruu. 3aKoH ABoraapo. MossipHblii 00beM ra30B. OTHOCHTENIbHAS IIIOTHOCTH Ta30B.
Peaknuu xommiekcooOpa3zoBaHus C y4acTHEM HEOPraHWYECKUX BEIIECTB (Ha MpUMepe TUAPOKCOKOMILIEKCOB
IIMHKA W aJTIOMUHUSA).
IIpakTHyeckune 3aHATUA 4
CocraBneHue ypaBHEHUM peakIuii COeIUHEHNUS, pa3IOKEeHHs, 3aMEeleHUsl, OOMEHa. Y paBHEHUS peakluii
TOpPEeHHsI, HOHHOTO 00MEeHa, OKUCIICHHS -BOCCTAHOBJICHUS.
Pacuer konMueCTBEHHBIX XapaKTEPUCTUK UCXOAHBIX BEUIECTB U MPOJAYKTOB peakiuu. Pacuer
KOJIMUYECTBEHHBIX XapaKTEPUCTUK MPOJIYKTA PEAKIIMH COSAMHEHUS, €CIIM OHO U3 BEUIECTB JaHO B U30BITKE 5
W/WJH CONEPIKUT TpUMecH. Pacuer MaccoBoil i 00EMHOM JIOTH BBIXOZA TPOYKTA PEAKIIUU COCTUHEHUS
OT TEOPETUUECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIEHUH ra3oB. Pacuet Maccol (00BbeM, KOIMYECTBO
BEI[ECTBA) MPOJYKTA PEAKIIMU, €CIIM OJJHO U3 BEIECTB AaHO B BUE PACTBOPA C OMPEIEIIEHHON MaCcCOBOM
JI0JIEH PACTBOPEHHOI'O BEILIECTBA.
VYpaBHeHUs1 OKUCIIEHUA-BOCCTaHOBIIEHUsA. CTeneHb OKUCIeHUs. OKUCIUTENb U BOCCTAHOBUTEIIb.
OKHCIIMTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU B IPUPOAE, MPOU3BOJCTBEHHBIX ITpOLIECcCax U
KU3HEJEATEIbHOCTH OpraHu3MoB. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIN MTOTEHIMAN cpebl. CocTaBieHHEe U 2
ypaBHUBAaHHE OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIMI METOIOM JIEKTPOHHOro Oananca. TunudHele
HEOpPraHWYEeCKUE OKUCIUTEIN U BOCCTAHOBUTENH. DJIEKTPOJIU3 PaCTBOPOB U PACIIaBOB COJIEH.
Tema 2.2. OcHOBHOe coaepkaHne 4 OK 01
DJeKTpoIMTHIECKA | TeopeTHUECKOE 0GydeHHe 2
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ST IUCCOLHALIUS U
HOHHBIN OOMEH

Teopust snexTponauTuyeckoi auccouuanuu. Peaknuum noHHOro odbmena. CocraBieHHE peakUuil MOHHOTO
oboMeHa IMyTEM COCTABJICHUA UX ITOJHBIX U COKPAIICHHBIX HOHHBIX ypaBHeHHﬁ.
IMuaposms coneit. 3HaueHne TuApoM3a B OMOJIOrHIecKnX OOMEHHBIX mpoleccax. [[puMeneHne ruiponsa B

MPOMBIIIEHHOCTH.
JlabopaTopHble 3aHATHS 2
JlaGopaTopHas pabota «Peakiuu ruAponnsa.
HccnenoBanue cpensl pacTBOPOB COJIEH, 00pa30BaHHBIX CUJIBHBIMU U CIa0BIMH MPOTOJUTAMU, U UX PEaKIHi 2
C pacTBOpaMH I1eio4u U kapooHata Hatpusi. CocTaBleHHE peakuid THIPOIN3a CONEH.
KonTposbHasn
CrpoeHue BelecTsa U XUMUYECKUE PEAKLINH. 2
padora 1
Pa3nen 3. CrtpoeHue 1 CBOCTBA HEOPraHUYECKHUX BelIeCTB 24
Tema 3.1. OcHoOBHOE co/iepKaHne 6 OK 01
Knaccupukanus, | TeopeTnueckoe o6yueHmne 2 OK 02
HOMCHKJIATypa U |[[peaMeT HEOPraHUUYECKON XUMHH. B3anMOCBs3b HeoOpraHn4eckux BemiecTs. Knaccudukarus
CTPOCHHC HeopraHn4eckux BemiecTB. [IpocTeie u cioxxHbIe BemniecTBa. OCHOBHBIC KJIACCHI CIIOKHBIX BEIIECTB (OKCHJIBI,
HEOPraHWYCCKUX  |ruapOKCU/IbI, KUCIOTHI, coM). HOMeHKIaTypa 1 Ha3BaHHE HEOPraHUYECKUX BEIIECTB UCXOMS U3 UX
BCIIECTB XUMHYECKON (POPMYIIBI MIIM COCTABICHNE XUMUUYECKON (POPMYITBI UCXOMSI U3 Ha3BAHUS BEIIECTBA 110
MEXAYHAPOIHON UJIM TPUBUAIBHON HOMEHKIIATYPE. 5
MexxmonekysipHble B3auMozeicTBus. Kpucramioruapatel. ArperaTHble COCTOSIHHSI BEIIECTBA.
Kpucrammueckue u amopgHbie BemecTBa. THUIIBI KPUCTAIUTMYECKUX PEIIETOK (ATOMHAs, MOJIEKYJIApHAs,
WOHHAs1, METAJUTNYeCKas). 3aBUCUMOCTh (PM3HMUECKUX CBOWCTB BEUIECTBA OT TUIIA KPUCTAJUINY €CKOU
pemterku. [IpuunHbl MHOT000pa3ust BEIIECTB.
CoBpeMeHHbIE TPEICTaBICHUS O CTPOSHHUH TBEPBIX, KUAKUX U ra3000pa3HbIX BellecTB. JKuaKue KprucTasibl.
[IpakTHuyeckune 3aHATUA 4
Pemienne 3amauy Ha pacdyeT MaccoBOM JOJM (MaccChl) XMMHYECKOI'O dJIeMEHTa (COCIMHEHUs) B MOJIEKYJIE
(cmecn).
Pemenne mpakTHYeCKHX 3aJaHUN 1O KJIacCH(PUKAIMK, HOMEHKIATYype W XHUMHYECKUM (opmyrnam 4

HEOPraHWYECKUX BEIIECTB PAa3IMYHBIX KIACCOB (HA3bIBATh U COCTABIATH (POPMYIIBI XUMUYECKUX BEIIECTB,
OTIPEAENATh MPUHAIICKHOCTD K KIIAcCy).
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Hcrounnkn xumuyeckod wuHPopManuu (HaydHas W ydeOHO-HAy4yHas JIMTEpaTypa, CPEACTBA MAacCOBOMH
unpopmanuu, cetb MHTepHer u apyrue). Ilouck uHpopmanuu no Ha3BaHUAM, WICHTUQUKATOPAM,

CTPYKTYpPHBIM (popMyram.

Tema 3.2. ®uzuko-| OcHOBHOE coep:KaAHHE 12 OK 01
XUMHYECKUC Teoperuyeckoe oGyyeHue 6 OK 02
CBOICTBA Mertamnsl. O0ume pu3ndecKue 1 XUMUYecKrue cBoicTBa MeTauioB. CriocoObI ToMydeHus. 3Ha4eHU e METaJlIOB
HCOPraHM4YCCKUX |y HEeMETaUIOB B IPUPOAC M KU3HEACATENBHOCTH YEJIOBEKa M OpraHu3MoB. Kopposus MeTauioB: BHIBI 2
BCIECTB KOPpO3HH, CIIOCOOBI 32l Thl METAJIJIOB OT KOPPO3HH.

Hemeramnpl. O6mue ¢pusnyeckre 1 XMMHUUECKHE CBOWCTBA HeMeTasioB. TunuuHble cBoiicTBa MeTasuioB 1Y —

YII rpynn. Knaccudukanus 1 HOMEHKIaTypa COeIMHEHUN HeMeTasuioB. KpyroBopoThl OMOT €HHBIX 3JIEMEHTOB 2

B IIPUPOJIE.

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHMUYECKUX BEIIECTB (OKCHA0B, THIAPOKCUIOB, KUCIIOT,

coJiedt u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COSTUHEHUH, 2

BBICHIMX OKCHJIOB Y TUJIPOKCHUIOB.

IMpakTHyeckune 3aHATUA 4

CocraBneHue ypaBHEHUN XUMHYECKUX PEAKIINI C yHaCTUEM MPOCTHIX U CIIOKHBIX HEOPraHUYECKUX BEILECTB:

OKCHJIOB METaJUIOB, HEMETAIJIOB M aM(OTEpHBIX DJJIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAHUU W

aM(pOTEPHBIX THAPOKCUIOB, HEOPraHUYECKUX COJICH, XapaKTEPU3YIONNX X CBOWCTBA. 4

Pemenue npakTMKO-OpPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUM Ha CBOMCTBA U MOIYYCHHE HEOPraHUYeCKUX

BEILECTB.

JlabopaTopHbie 3aHATHS 2

JlabopaTopHas pabora «CBOWCTBA METAJIJIOB 1 HEMETAIIOBY.

Uccnenoanue pu3nyeckux U XMMHUUECKHUX CBOMCTB METAJIJIOB U HEMETAJUIOB. PelleHue s3kcrnepuMeHTalbHbIX 5

3a/1a4 110 CBOMCTBAM XMMHUYECKMM CBOMCTBAM METAJJIOB M HEMETAJUIOB, IO PACIIO3HABAHUIO U ITOJYYEHUIO

COEIMHEHHUI METaJJIOB U HEMETAJLIIOB.
Tema 3.3. OcHoBHOE coepxanue 4 OK 01
[TpousBoxcTBO Teopernueckoe o0yueHne 2 OK 02
HCOPTaHUYCCKUX  |OOmmMe MpeNCcTaBIeHUs] O MPOMBINIJICHHBIX CIMOCO0aX MONYYeHHUS XHUMHUYECKHX BeIIecTB (Ha MpHUMepe 5
BCIICCTB. POM3BOJICTBA AMMHAKa, CEPHOU KUCIOTHI).
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3HayeHue u
MpUMEHEHHUE B

qCpHaSI N LOBCTHAasA MCTAJLIyprus. HpaKTqucxoe MPUMCHCHHUC DJJICKTPOJIM3a IJIA IMOJYUYCHHA HICJIOYHBIX,
MICJIOYHO3EMCEIIbHBIX MCTAJUIOB U aJIIOMHUHHUA. CTek0 U CHIMKaTHAs IMPOMBIIIIICHHOCTb.

OBITY U Ha [Ipo6yiema 0TX0/10B ¥ TOOOYHBIX MTPOTYKTOB.
IIPOU3BOACTBE IIpakTnyeckue 3aHATHSA 2
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 33JaHUN O POJIM HEOPraHMYECKOW XMMHUU B PA3BUTUU MEIULIUHBI,
CO3/IaHUU HOBBIX MAaTEpPHUAJIOB (B CTPOUTENBCTBE U Jp. OTPACISIX MPOMBIIUIEHHOCTH), HOBBIX MCTOYHUKOB 5
SHEepruM (aJbTepHATUBHBIE HCTOUYHUKH DHEPIHH) B PEUICHUH MPOOJIEM SKOJIOTHYECKOM, SHepreTUYecKol u
MUIIEeBOI 0€301aCHOCTH.
KonTposbHasn .
CBolicTBa HEOPraHUYECKUX BEIIECTB. 2
padora 2
Pa3nen 4. CTpoeHue 1 CBOIICTBAa OPraHMYECKUX BeleCTB 28
Tema 4.1. OcHoBHOE coepxanne 4 OK 01
Knaccupukanus, | TeopeTnueckoe o6yueHmne 2
CTPOCHUC U [Ipenmer oprannueckoil XuMuu. B3auMOCBs3b HEOPraHUYECKUX U OPTraHUYECKUX BELIECTB.
HOMCHKJIATYypa XUMHYECKOE CTPOCHHE KaK MOPSJIOK COEIUHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIeHTHOCTU. OCHOBHBIE
OpraHn4eCcKuX MOJIOXKEHHUSI TEOPUU XMMHYECKOTO CTPOEHHUs OpraHuueckux coeanHeHnuii A.M. BytnepoBa. YriepoaHsiii
BCIIECTB CKEJIET OpraHMyYecKoM MOJIeKyJibl. MOeKyJspHble W CTPYKTYpHBIE (pa3BepHYTbI€, COKpAIIECHHBIE) 9
XuMu4eckrne (GopmMyibl. 3aBHCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOT'O0 CTPOEHHUsI MolieKysl. M3omepus u
U30MepHI (CTPYKTYpHasl, TeoMeTpuueckas (uc-Tpanc-u3oMepust). KpaTHocTh XuMHU4eCKON CBA3H.
[lonstue o ¢yHkOMoOHanbHOM rpymnme. [lpuHIUNB Ki1accuUKaMM  OPraHUYECKUX COEIUHEHMH.
MexayHapoaHast HOMEHKJIATypa U IIPUHUUIIBI HOMEHKJIATYypbl OPraHUYECKUX COEAUHECHUM.
IIpakTHyeckune 3aHATUA 2
Homenknatypa OpraHMyecKuX COEIMHEHUN OTACIbHBIX KJIacCOB (HACHILICHHbIE, HEHACBILEHHbIE MU
apoMaTHUYECKUE YTIEBOIOPOAbI, CIUPTHL, (PEHONbI, albIeruabl, KETOHbI, KapOOHOBBIE KHCIOTHI H Jp.)
CocraBreHue MONHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OpPraHMYECKUX BEUIECTB OTIEIbHBIX KIACCOB, 2
WCIIO0JIb3YS UX Ha3BaHMs IO CUCTEMAaTUYECKON HOMEHKIaType. Pacuersl mpocTeliiel ¢opMyJIbl OpraHuYeCK O
MOJIEKYJIbI, UCXO/ISI U3 3JIEMEHTHOro cocTaa (B %).
Tema 4.2. OcHoBHOeE coep:kaHue 14 OK 01
CaoiictBa Teoperuyeckoe o0yyenue 10 OK 02
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OpraHUYECKUX OU3UKO-XUMUYECKHE CBOMCTBA OpPraHMYECKUX COCIMHEHUH  OTAEIBHBIX KJIAcCOB  (0COOEHHOCTH
COEAMHEHU KJaccuUKaluyu U HOMEHKJATypbl BHYTPHU Kilacca; FOMOJIOTMYECKUH psan U obmas ¢gopmyiia; W30MepHus;
¢uznyeckue CBOWCTBA; XMMUUYECKUE CBOICTBA; CIIOCOOBI MOJIY4EeHHUS):
— TIIpeleNbHbIE YIVIEBOAOPOABl. ['OopeHHMe MeTaHa Kak OAMH U3 OCHOBHBIX MCTOYHUKOB TeEIJla B
IPOMBIIIIEHHOCTH U OBITY. CBOWCTBA MPUPOIHBIX YIJIEBOJIOPOIOB, HAXOXKCHNUE B NMPUPOJIE U IPUMEHEHHE
aJIKaHOB;
— HeTmpeenbHbIe U apoMaTHUeCKUe YriieBoaopobl. [lonmmmepusanys sTuiieHa Kak OCHOBHOE HallpaBJIeHHE €ro
UCIOJIb30BaHUs. ['opeHne aneTuineHa Kak MCTOYHHMK BBICOKOTEMIIEPATYPHOTO IUIAMEHHU JJI CBAPKU U PE3KU
METAJIJIOB;
— KHUCIJIOPOJCOAEpXKAIlME COCAMHEHMsI (COUPTHI M NpocTbie 3(upbl, (eHOosbl, aabIErUAbl U KETOHBHI,
KapOOHOBBIE KMCJIOTHI M UX IPOU3BOJHBIE). [IpakTHUecKoe MpUMEHEHNE STUIIEHTJIMKOJIA, IIMLepUHa, (heHoa.
[Ipumenenue popmanpaernia, aneraibIeruaa, YKCyCHOH KUCIOThl. Mbljla Kak COJM BBICIIMX KapOOHOBBIX
KHCI0T. Moro1me cBoMCcTBa MEIJIA;
— a30TCOoAEpIKalMe COSANHEHHs (AMUHbBI U aMUHOKHCIIOTBI, OCITIKN).
Knaccudpukanuss u  0COOEHHOCTH  OpraHWYecKUX peakuuil. PeakimoHHble 1eHTpbl. Paauxansl.
[lepBoHavasibHbIE MOHATHS O THIIaX U MEXaHU3MaX OPraHUYeCKUX PEeaKIIHii.
IMpakTHyeckune 3aHATUA
Pemienue nienoyex npeBpamnieHuii Ha TeHeTHYECKYIO CBSA3b MEXKY KJIacCaMH OpPraHU4eCKUX COSAMHEHUM ¢
COCTaBJICHHEM Ha3BaHMIl OpraHMYeCKUX COCAMHEHUHN MO TPUBHAILHOM UM MEXTYHAPOTHOM
CHCTEMaTH4eCKOl HOMEHKIaType. Perienne pacueTHbIX 3a/1a4 110 ypaBHEHUSAM peaKLUi ¢ yJacTHEM
OpPraHNYeCKUX BEIECTB.
JlaGopaTtopHble 3aHATHSA
JlaGopaTtopHas pabota «IlonayueHue 3TUIEHA U U3yYEHUE €r0 CBOHCTBY.
[Tonmyuenue 3TueHa U3 3TaHOJIA B JAOOPATOPUM U U3YUYEHUE €ro PU3NUECKUX U XMMHUECKHUX CBONCTB.
CocraBnieHue peakuii IpUCOEIUHEHUS U OKUCIIEHUS Ha IpUMepe dTuiieHa. PeleHre pacueTHbIX 3a1a4 ¢
HCIOJIb30BaHUEM INIOTHOCTH a30B 10 BOJAOPOAY U BO3IYXY.
Tema 4.3. OcHOBHOe coiep:kaHue OK 01
Oprannueckue TeopeTndeckoe odyueHune OK 02
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BEIECTBA B buooprannueckue coenunenus. [Ipumenenue u Ononoruyeckas posib yrieBoaoB. OKHUCIEHHE YyIIeBOJ0B —
KHU3HEAEATEIHHOCT | HCTOUHUK SHEPruu KUBBIX opranu3mMoB. O6acTu MpUMEHEHUs: aMUHOKU CIIOT. [IpeBparienns 6enkoB numu
U YeJIOBEKa. B opranusme. buonornueckue ¢yHkiuu OenkoB. buonornueckue ¢GyHKIUU XKUpoB. Poib opraHuueckoi 4
[Ipon3BoACTBO M | XMMHH B pEIIEHUH IPOOJIEM MUIEBOI 0€30MacHOCTH.
IIPUMEHEHUE HyknenHoBbIe KUCIIOTHI: cocTaB U cTpoeHue. Ctpoenue Hykieotu10B. CoctaB HykiaenHoBbIX kucioT (JJHK,
OpPraHUYECKUX PHK). Ponb HyKJIEHHOBBIX KUCIIOT B KU3HEESATEIBHOCTH OPraHU3MOB.
BCIICCTB B [Ipon3BOACTBO OpraHMYECKUX BEIIECTB: MPOM3BOACTBO METaHoJa, nepepaborka HegTH. IlommaTuneH kak
IIPOMBIIUICHHOCTH |KPYIHOTOHHAXKHBIM IPOAYKT XUMHUYECKOro mnpousBoxactBa. lIpumenenume ostunena. IIpousBoactBo u
IIPUMEHEHUE KaydyKa U PEe3UHBIL.
CuHTeTHUYEeCKHE U UCKYCCTBEHHbIE BOJIOKHA, UX CTPOEHUE, CBOMCTBaA. IIpakTHUeCcKOe HCI0/Ib30BAHNE BOJIOKOH.
CuHTeTHUYEeCKH e NIJIEHKH : U301 AJIs IPOBOIOB, MeMOpaHbl JJis ONPECHEHUS BOJbI, 3alIUTHBIE ILJIEHKU IS 2
aBTOMOOWIIEH, IIaCThIPU, XUPYPrudyeckue noBs3ku. HoBble TEXHONIOIMK AajabHENIIEro COBEPILCHCTBOBAHMS
IOJMMEPHBIX MaTEPUAJIOB.
Posib oprannyeckoil XuMuu B pelIeHUH IPO0JIEM IHEPreTUY €CKOM 0€30I1aCHOCTH, B pa3BUTUU MEIULIUHBI,
CO3/IaHUU HOBBIX MaTEPUAJIOB, HOBBIX MICTOYHUKOB SHEPruu (aJbTEPHATUBHBIE HCTOUHUKU DHEPIUN).
IIpakTnyeckue 3aHATUSA 2
Pemenue npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUI 110 COCTABIEHUIO XUMUYECKUX PEAKIUH, OTPaXKaIOIIUX
XMMHUYECKYIO aKTUBHOCTb OPraHUYECKUX COSTUHEHNUN B pa3IMYHBIX cpefax (MpUpOIHBIX, OMOIOTHYECKHX, 2
TEXHOTCHHBIX).
KonTpoibHasn .
CrpykTypa U CBOMCTBAa OPraHMYECKHUX BEIIECTB. 2
padora 3
Paznean 5. Kunernuyeckne U TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIHid 12
Tema 5.1. OcHOBHOe coiep:KaHue 4 OK 01
Kunernueckue Teopernueckoe odyueHue 2 OK 02
3aKOHOMCPHOCTH | XpMudeckue peakiuu. Kinaccudukamus XUMUYECKHX peakuuid: mo (a3oBoMy cocTaBy (TOMOTEHHBIE H
ITPOTCKaHHA reTeporeHHble), 0 UCIOIb30BaHHUIO KaTaIn3aTopa (KaTaIuTUYECKUE U HEKATATUTUY €CKUE).
XHMHYCCKHX CKopoCcTh peakUuu, €€ 3aBUCHUMOCTh OT pas3iIMuYHbIX (PAKTOPOB: MPUPOJBI PEArHpYIOLIUNX BEIECTB, 2
peaKiuit KOHIICHTpAIlMN pearupyrolx BellecTB, TemrepaTypsl (mpaBuio Baut-I'odda), mmomaau peaknnoHHON

TOBEPXHOCTH, HAJIMYHA KaTaliu3aTopa. Poan KaTaJIM3aTOPOB B IPUPOJAEC U IPOMBIIIIJIICHHOM ITPONU3BOJACTBE.
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DHeprus akTUBalMu. AKTUBUPOBaHHbIN KOMILUIeKC. KaTamu3zaTopsl v kaTanu3. Poib kaTanu3aTopoB B IPUPOIE
Y IPOMBIIIUIEHHOM ITPOHU3BO/ICTBE.

JlabopaTopHble 3aHATHS

N3ydeHnne 3aBHCUMOCTH CKOPOCTH XHMHUYECKOH PEaKIMU OT KOHI[CHTPAIMH PEardupyroliX BEIICCTB H
TEMITEPATYPHI.

JlabopaTopHas paboTa Ha BBIOOD:

1. JlabopaTopHas padoTa «OnpeaeneHie 3aBUCHMOCTH CKOPOCTH PEAKIIMK OT KOHIICHTPALUU pearupyrommx
BemiecTB». MccnenoBanne 3aBUCMMOCTH CKOPOCTH pEaKLUUU OT KOHIeHTpauuu. OmnpeneneHue KOHCTAHTHI
CKOpPOCTHU peaKIiy rpauueckuM METOIOM.

2. JlaboparopHas pabota «OmnpeneneHue 3aBUCIMOCTH CKOPOCTH PEeaKIMK OT TeMIepaTypsl». Mccieqoanue
3aBUCHMOCTH CKOPOCTH PEaKIUU OT TeMIlepaTyphl. Pacuer s3Hepruu ak THBAIIMH PCAKIIHH.

Penienne mpakTHKO-OPHEHTUPOBAHHBIX 3aJ[aHUN HA aHaiIu3 (aKTOPOB, BIUSIOIMINX HA U3MEHECHUE CKOPOCTH
XUMUYECKON pEaKLIHH.

Tema 5.2.
TepMonrHaMuyeck
ue
3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMHYECKUX
peakiui.
PaBHOBecHe
XUMHYECKUX
peakuui

OcHoBHOE conepxanue

Teoperuueckoe o0yuenue

Knaccudukaius XuMUYECKHX PEaKIHii: IO TEIIOBOMY 3P eKTy (3K30TepMUUYECKHE, YHTOTEPMUIECKHE), TTO
obpatuMocTu (0OpaTuMbIe U HeoOpaTuMbIie). TermnoBbie 3P PEKTh XUMUIECKUX peakiuil. TepMoXuMuieckre
ypaBHeHHUs. OOpaTUMOCTh peakiuii. XUMUYECKOe PAaBHOBECHE M €0 CMEIICHUE O] ICHCTBUEM Pa3IMIHbIX
(hakTOpoB (KOHIIEHTpAIMSI PEAreHTOB MM MPOAYKTOB PEAKIUU, NaBICHUE, TEMIIEpaTypa) A CO3AaHUS
ONTUMAJTBHBIX YCIIOBHUI MPOTEKAHUS XUMUYECKUX MTPOIIECCOB.

[Tonsitue 06 sHTanBNUU U 3HTponuU. DHeprusi [ nd6ca. 3akon ['ecca u ciencreus u3 Hero. Poib cMmemenus
pPaBHOBECHUS B TEXHOJIOTMYECKHX MPOIIECCcaXx.

IIpakTHYecKkue 3aHATHS

[Mpunnun Jle llatense. Biusuue pa3nuyHbix GakTOPOB Ha U3MEHEHHE PABHOBECHS XUMUYECKUX PEAKIUH.
3aKOH JACUCTBYIOIIMX MACC U KOHCTAaHTa XMMUYECKOr0 paBHOBecHUsi. PacueTbl paBHOBECHBIX KOHIIEHTpALUi
pearupyroux BemecTB U MPOYKTOB peakuuid. Pacuers! TennoBoro a3 dexra peakuuu.

Penienne npakTMKO-OpHEHTUPOBAHHBIX 3aJlaHui Ha npuMeHeHue npuHuuna Jle-Illarenbe nius HaX0XAEHUS
HaNPaBIICHHsI CMEIIEHUSI PAaBHOBECHsS] XMMHUYECKON peakiny W aHanu3 (aKTOpOB, BIUSIONIMX HA CMEIICHUE
XUMHYECKOTO PaBHOBECHS.

JlaGopaTtopHble 3aHATHSA

OK 01
OK 02
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JlabopaTopHas pabora «3ydueHne BIUSHUS Pa3IMIHBIX ()AKTOPOB HA CMEIICHIUE XUMUYECKOT'O PABHOBECHSI.
Hccnenoanue BIMSHUS U3MEHEHHS] KOHUEHTPALUK BEUIECTB, PEAKIUHU CPEJIbl U TEMIIEPATYPhl HA CMELICHUE

XMMHUYECKOro paBHOBecus. CpaBHEHHE IOJIYYEHHBIX PE3YyJbTAaTOB C TEOPETHUUECKH IPOTHO3UPYEMBIMH Ha 2

ocHoBe npuHuuna Jle [larense.
KonTpoabhast .

CKOpOoCTh XUMHUYECKON peakLuu U XMMHUYECKOE PABHOBECHE. 2
padora 4
Paznen 6. JucnepcHble cuCTEMBbI 10
Tema 6.1. OcHoOBHOE co/iepKaHne 4 OK 01
JlucniepcHble Teopernueckoe o0yueHue 2 OK 02
CHUCTEMBI U Hucnepcuble cuctembl. Komnouaapie cuctembl. VICTUHHBIE paCTBOPHI. OK 07
hakropsr ux PactBopenne kak ¢usnko-xuMuueckuii mporiecc. PactBopel. CrmocoObl NPUTOTOBJICHHS PACTBOPOB.
YCTOHYHBOCTH PactBopumocTh. MaccoBast 10151 pacTBOpeHHOro BemiecTBa. [IpenenbHo JomycTUMbIE KOHIEHTPAIMA U HUX

UCIIOJIb30BaHUE B OI[EHKE IKOIOTUYECKOM O€30MacHOCTH. 5

Knaccudukanus aucnepcHbIX CUCTeM Mo cocTaBy. CTpoeHue U (haKTOpbl YCTOWYMBOCTHU AU CIIEPCHBIX CUCTEM.

Pacno3HaBaHue HMCTUHHBIX PAacTBOPOB, KOJUIOMIHBIX PACTBOPOB M TpyOoamcrepcHbIX cucreM. CTpoeHwue

muueibl. PaccenBanue cBeTa mpH MpPOXO0XKIEHUU CBETOBOrO MydKa Yepe3 ONTUYECKU HEOJAHOPOJIHYIO Cpely

(o Pexra Tunngamns).

I[IpakTuyeckue 3aHATUSA 2

Pemenue 3a1ay Ha NPUTOTOBIIEHUE PACTBOPOB.

Pemenne mpakTUKO-OPHUEHTHPOBAHHBIX PACUETHBIX 3aJaHUM Ha JTUCHEPCHBIE CHUCTEMBI, UCHOJIb3YEMBIE B 5

OBITOBOM M IPOU3BOACTBEHHOM JEATEIBHOCTH 4YEJIOBEKA, C TIO3ULUN HKOJIOTMYECKOW Oe30MacHOCTH

MIOCJIEACTBUN U TPAMOTHBIX pellIeHUI Mpo0iieM, CBSI3aHHbIX C XUMHUEH.
Tema 6.2. OcHoBHOE coepxkaHue 4 OK 01
Hccnenosanue JlaGopaTopHble 3aHATHS 4 OK 02
CBOHCTB JlaGopaTtopHas pabota «IIpuroroBieHue pacTBOPOBY.
AUCTICPCHBIX [IpuroroBnenre pacTBOPOB 3aJaHHONW (MOJISIpHOM) KOHIIEHTpanuH (C TMPAKTHKO-OPHEHTHPOBAHHBIMU 2
CUCTCM JJIA UX BOITPOCAMHU), OTIPE/IETICHUE CPEIbI BOHBIX PACTBOPOB.
UIEeHTU(QUKALMHI JlabopaTopHas padota «¥ccienoBaHue AUCIEPCHBIX CHCTEM. 2
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[IpuroroBneHre W H3y4EHHE CBOMCTB JHCIEPCHBIX CHUCTEM DA3HBIX BHUJAOB: CYCIEH3UH, SMYJbCHH,
KOJUIOMJHOro pactBopa. CpaBHEHHE CBOMCTB MCTHMHHBIX M KOJUIOMJIHBIX PACTBOPOB, BBIIBJIECHHE OCHOBHBIX
pas3Iu4Mil MEX1y HUMHU.

Kourpoabnas

JucriepcHble CUCTEMBI.
padora 5
Pa3pen 7. KadecTBeHHbIe peaknu 00HapyKeHHs HEOPraHNYEeCKNX M OPraHUYeCKHX BellecTB
Tema 7.1. OcHoBHOE coiepKaHmne OK 01
OO0uapysxeHue IpakTuYecKne 3aHATHS OK 02
HCOPraHUYCCKUX | KayecTBEHHbIE XMMUYECKHUE PEAKIIMM, XapaKTEepHbIE AJis1 OOHAPYKEHHUS HEOPraHUYECKUX BEIIECTB (KaTHOHOB
KaTHOHOB 1 u annoHoB). CocTaBlieHUE ypaBHEHUH peakiuii oOHapykeHus KaTHOHOB [—VI rpynm u aHHOHOB, B T.4. B
aHHOHOB MOJICKYJIIPHOW U MOHHOU (opMax.

Peaxiuu oOHapy>KeHUSI HEOPraHUYECKUX BEILECTB B PeajIbHbIX 00bEKTaX OKPYKAIOIIEH Cpelbl.

JlabopaTopHble 3aHATHS

OOHapyskeHne HeOpraHn4ecKuX BeulecTB (KaTuoHoB [-VI rpynm nuian aHMOHOB) € UCIIOJIb30BaHUEM

KayeCTBEHHBIX aHAJIUTUYECKUX PEaKLUH.

JIaGopaTopHas paboTta Ha BHIOOD:

1. JTabopaTopHas paboTa « AHATUTHYECKHUE peakiuu KaTuoHoB [—VI rpymmy.

[IpoBenenmne kauecTBEHHBIX PEAKLU, UCIIOIB3YyEMBIX JIIsl OOHApyKEeHUs1 KaTHOHOB | rpymnmsl (kamus,

HaTpHsl, Maruus, aMMonus), 11 rpynmer Ha npumepe 6apus, 111 rpynmer — cBuHIa, [V rpynier — amroMuHUISA,

V rpynnel — xenesa (11 u III), VI rpynnel — Hukenst. Onucanue HaOII0AaeMbIX SBJIEHUI U COCTaBIIEHUE

XUMHUYECKUX PEAKIUH.

2. JIaGopaTopHas paboTa « AHAJIUTUUECKUE PEAKIITN AaHHOHOB.

IIpoBeneHne KaueCTBEHHBIX PEaKIU, UCIIONb3yEeMbIX JJIs OOHApYKEHUsI aHMOHOB: KapOoHaTa, (hocdara,

cynbdara, cynbhuaa, HUTparTa, Xjaopuaa u 1p. Onucanue HaOJI0JaeMbIX SIBJICHUIN U COCTaBIEHUE

XUMUYECKUX PEAKIUM.
Tema 7.2. OcHoBHOE coiep:kaHne OK 01
OOGuapysxenue IpakTHYecKue 3aHATHS OK 02
OpraHM4eCKux KauecTBeHHBIE XUMUYECKUE PEAKLINU, XapaKTEPHbIE 1151 OOHAPY>KEHHUS OTJEIbHBIX KIIaCCOB OPraHUYECKUX
BCILCCTB COEAMHEHMI: (HEHOIIOB, aJIbJIerUI0B, Kpaxmalla, YKCYCHONW KHCIIOTbI, aMUHOKHUCIIOT U JAP.
OTACIBHBIX Jlenatyparust 6€JIKOB IpU HAarpPEeBAaHUH, [IBETHBIE PEaKUU OEeJIKOB.
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KJIACCOB C CocraBiieHuEe KaueCTBEHHBIX PeaKIfil 0OOHapyKEHUSI OPraHUYECKUX COEAMHEHUHN OTACIbHBIX KIACCOB.
UCITIOIb30BAaHUCM | JIabopaTopHbIe 3aHATHS 2
Ka4CCTBCHHBIX ObHapyxkeHne OpraHn4ecKuX COeTUHEHUH OTIebHBIX KJIacCOB.
peakuui JlabopaTopHas paboTa Ha BEIOOD:

1. JJabopaTopHas pabota «KauecTBeHHbIE peaklluu Ha OTAEIbHbIE KJIACChl OPraHMUECKUX BEIECTBY.

[IpoBeneHne Ka4eCTBEHHBIX PEAKIUA, UCIOIB3YEMBIX ISl OOHAPYKEHUSI OPTAHUYECKUX BEIIECTB Pa3IUUYHBIX

KJIACCOB: (DEHOJIOB, aNbJErUI0B, Kpaxmala, YKCYCHON KUCIOThI, aMUHOKUCIIOT, 0elKoB U 1p. Onucanue

HaOJII0aeMBbIX SIBJIGHUN U COCTABJICHHE XUMHUECKUX PEAKIIUM U/UIIA CXEM. 5

2. JIaGopaTtopHas paboTa «KaduecTBEHHBIN aHaIM3 OPraHMYECKUX COEAMHEHUH N0 (P yHKIIMOHAJIbHBIM

rpymnmam.

[IpoBeneHre KaYECTBEHHBIX PEAKIIUA, UCITOIB3YEMBbIX JUISl PACIIO3HABAHUS OPraHUYECKUX BEIIECTB

OTJETBHBIX KJIACCOB MO (PYHKIIMOHAIBHBIM TPYyMIaM: Ha IPUMEPEe aMUHOKHUCIIOT U KapOOHOBBIX KHCJIOT,

CIHUPTOB U (HEHOJIOB, AJIbJIETUI0B U KETOHOB. OnucaHue HaOI01aeMbIX SBJIEHUI U COCTaBIEHUE XUMUYECKUX

peaKuii U/UI CXEeM.
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COepPKAHUE TPUKJIATHOTO MOTYJIA) 42
Pa3nen 8. Xumus B ObITY U IPOU3BOJACTBEHHOMH AeSITEJIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OCHOBHOE COepKaAHUE 6 OK 02
Xumus B ObITy U |[IpaKTHYECKHE 3AHATHS 6 OK 04
IPOU3BOJICTBEHHOM | Jonrornueckas 06e30MacHOCTh MOCIENCTBUN OBITOBOMN 1 MPOU3BOJACTBEHHOM JESITEILHOCTH YEJIOBEKA, 4 OK 07
ACATEILHOCTH CBsI3aHHAs C MEepepabOTKOM BEIIECTB; MOUCK U aHAIN3 XUMHYECKOW MH(POPMAIIMHU U3 PAa3IMYHBIX UCTOYHHUKOB 1K°...
1€JI0BCKa (HayuyHas U yueOHO-Hay4YHas JIUTEpaTypa, CPEACTBA MACCOBOM MH(pOpMaIHH, ceTh IHTEpHET U Ipyrue).

Keiicpl (¢ yaerom Oyaymiei mpodecCHOHAIbHON AeSTeIbHOCTH) Ha aHAIN3 MH(HOPMAILIHH O

IPOU3BOACTBEHHOM J1€ATEIbHOCTH Y€I0BeKa, CBI3aHHOM C MepepadoTKON U MOMyuYeHUEM BEIIECTB, a TAKXKE C

9KOJIOTUYECKON 0€30MacHOCThIO.

3ammTa keiica: [IpencraBienue pe3ysbTaToB PEIICHUS KEHCOB (BBICTYIIJICHUE C MTPE3EHTAIINEH ) 2
*Paznen 9.1. UccaenoBanue m XMMH4YeCKHil aHaJN3 00beKTOB Ouocdepbl (1 YKPYNHEHHBIX IPYNIl CHeNHATbHOCTEH/ 36

npodeccnii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)

3 Otpaxaetca MK, anemeHT KOTOPOI GOpMUPYETCA NPUKAAAHBIM MOAYAeM (MPOdeccMoHanbHO-0PMEHTUPOBAHHbIM CoAepkaHnem) B cooTeeTcTBuM ¢ PIOC peannsyemol

npodeccunm/cneupnanbHoctn CMO
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Tema 9.1.1. OcHoBHOE coiep:kaHne OK 01
OcHoBBI JlaGopaTopHbIe 3aHATHS IIK...
1mabopaTopHOit JlabopaTopHas pabora «OCHOBBI TJAOOPATOPHOMN TPAKTUKH.
IIPAKTHKH B JlaGopaTopHas nocyaa U XUMHU4YecKue peakTuBbl. OCHOBHBIE TabopaTopHble onepaiuu. JlaboparopHoe
npoecCHOHANBHEI |oGopynoBanne. TexHHKa GE30IaCHOCTH U MPaBUia paGoTh (TOBEICHNUS) B 1aG0PATOPHH.
X 1a00paTOpUsAX  [[IpakTH4ecKmne 3aHATHSA
BrITIOTHEHHE TUTIOBBIX PACYETOB IO TEMATHKE KCIIEPUMEHTA (BBIXO MPOIYKTa PEaKIIMH, Macca HaBECKH,
00BEM PacTBOPUTETIS).
O06paboTKa JaHHBIX, aHAIU3 U OLIEHKA UX IOCTOBEPHOCTH (BBIUUCIEHUE CPEIHETO 3HAUCHUS
IKCIEPUMEHTAIBHBIX JAHHBIX, TOTPEITHOCTH).
[IpencraBnenne pe3yabTaTOB IKCIIEPUMEHTA B pa3nudHon popme (Tabmuna, rpaduk, OT4ET, TOKIaI,
MIPE3CHTALINS).
Tema 9.1.2. OcHoBHOE coepxanue OKO01
XUMUYCCKHH TeopeTnueckoe odyueHHe OK 02
aHaIu3 IPOO BOJIBI Knaccudukanus npo6 BOIbI 110 BULY M HA3HAYEHUIO, HCXOMS M3 €€ XMMUYECKOTO COCTaBa. OK 07
OpraHosenTryecKkue CBOMCTBA (3amax, Ipo3payHOCTh, LIBETHOCTb, MYTHOCTB) BOJbI. KucIoTHOCTD U MNK...

IeTI0YHOCTh BoAbl. pH cpensl 1 MeTobI ee onpeneneHus. JKecTKOCTbh BOABI M METO/IBI €€ OMpeeIeHusl.
CymHoCTh MeTo/1a TUTPOBAHUSI.

Bupl skecTKOCTH BOJIBI (BpeMeHHas U MocTosiHHAs ). JKecTKOCTh BOABI KaK MPUYHMHA BHINAJACHUS 0CATKOB HIIU
00pa30BaHMsI COJNICOTIIOKEHUHN, UMEIOIIUX MECTO B OBITY M Ha TIPOU3BOJICTBE.

CocraB coseid, BbI3BIBAIOIINX KECTKOCTh BOABL. XMMUYECKHE MPOLECCHI, YCTPAHSIIOINE KECTKOCTh BOJIBI.
VYpaBHEHUsI XUMUYECKUX PEAKIUMI, UIUTIOCTPUPYIOLIUX MPOLIECCHI, TPOUCXOASAIINE TPH yCTPAHEHUU
KECTKOCTH. Y CTpaHEHHE BPEMEHHOM JKECTKOCTH OBITOBBIMH U XMMHUECKUMHU criocodamu. CriocoOsl
yCTpaHEHHUsI TOCTOSHHOM KECTKOCTH.

IIpakTHYecKkue 3aHATHS

CrniocoObl BbIpaKeHUs! KOHI[EHTPALMKU PaCTBOPOB: MaccoBas 10JIs1 PACTBOPEHHOI'O BELIECTBA, MOJIIPHAS U
MoJIsIbHAs KOHLIeHTpauuu. Tutp pactBopa. Pemenne npakTHKO-OpHEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUIN
Ha pacyeT KOHIEHTpaIUi 3arpsA3HSIONIMX BEIIECTB U UX CPaBHEHUE C MPEAEIbHO 10y CTUMBIMU
koHneHTpanusamu (I1J1K).
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JlabopaTopHble 3aHATHS

HccnenoBanne XMMHUYECKOTO COCTaBa MPOO BOJIBL.

JIabopaTtopHas paboTta Ha BHIOOD:

1. JlaboparopHas paborta «OuncTKa BOJIBI OT 3arps3HECHUNY.

Hcnonp3oBanue MeTo10B (PHIIBTPOBAHUS U a7 COPOIIUH JJIsI OT/ACIICHHS 3arpsi3HEHUH B UCCIeayeMoi Tpooe
BO/IbI. BEIOOp MeTO/1a OYHMCTKHU B 3aBUCIMOCTH OT BuJa 3arpsi3HeHus. CpaBHeHue 3¢ (HEKTUBHOCTH
Pa3TUYHBIX METOJIOB OYMCTKH BOJIBI B PA3HBIX YCIOBUSX (B JAOOpATOPHH, B JOMAITHUX H MOJIEBBIX
YCJIOBHUSIX).

2. JTabopaTopHas pabota «Onpenenenue pH BOIbI U €€ KUCIOTHOCTIY.

Omnpenenenue pH cpeapl ¢ TOMOIIBIO YHUBEPCAIBHOI'O HHIMKaTOpa. Vcnosib30BaHUE TUTPOBAHUS JIJIS
orpeneneHust KUCIOTHOCTH. OnpeneneHne o01Ieil KHCIOTHOCTH BOJIBI, pacyeT CBOOOTHON KHCIOTHOCTH.
Omnpenenenue obuielt u cBoOoAHOI menouHocTu. CocTaBiIeHHE YPaBHEHHH PeaKIIUid, TPOTEKAIOIIUX MIPH
OIIpENeTICHUH KUCIOTHOCTH/ IIEIOYHOCTH P00 BOJBI. Y CTAHOBJIEHUE CIIOCOOOB MCIIOIH30BAHUS
UCCJIEIOBAaHHBIX P00 BOJBI B )KU3HEAESITEIBHOCTU YEJIOBEKa, HA OCHOBE MOJIyY€HHbBIX IaHHBIX O COCTABE.
3. JJabopaTopHas pabota «OmnpeneneHue >KeCTKOCTH BOABI M CIIOCOOBI €€ YCTPAHESHHSD.

CriocoObl ycTpaHEHHUS BCEX BUJIOB KECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJICH KECTKOCTH. Pemenne
SKCIIEPUMEHTAIBHOM 3a/1a4M Ha BBISIBJIEHUE BPEMEHHON U MOCTOSHHOM KECTKOCTH BOAbL. OlleHKa
BEPOSTHOCTH YCTPAHEHHUSI BCEX BUIOB KECTKOCTH B JOMAIIHHUX yCIIOBUSX.

Tema 9.1.3.
XUMHYECKUH
KOHTPOJIb KA4eCTBA
MPOYKTOB
MMUTaHUS

OcHoBHOE coepxanne

Teopernueckoe od0yueHue

KauecTBeHHBII XUMUYECKUI cOCTaB MPOAYKTOB uTaHus. BemectBa, Ganbcuduuupyronme npoayKThl
MUTAHMSL, ¥ BEIIECTBA, 3arPA3HAIONIME TPOAYKTHI MUTaHus. OnpeeneHue 3arpsa3HsIo X XUMAYECKUX
BEIIECTB B IPOJAYKTAaX MUTAHUS, ONPE/IeIICHUE BEIIECTB, HE 3asIBJICHHBIX B COCTaBE MPOTYyKTOB MUTAHUSI.

HpaKanecmle 3aHATHUHA

Opranvyeckue ¥ HEOpraHMYEeCKUE BEIEeCTBA, BXOSIINE B COCTAB MPOIYKTOB UTanus. OnpeneieHue
coctaBa OO Ha coJiep)KaHue MaKpO ¥ MUKPORJIEMEHTOB. V3yueHne npeuiosKeHHBIX MTpenoaaBaTesieM 0o
Ha MpeAMET XUMUYECKOT0 COCTaBa, ONpeAeNIeHUE JOJIeH 0T CyTOYHOW HOPMBI MAaKpO M MUKPOJJIEMEHTOB B
yKa3aHHOM OJt01€.

Pemenmne MPAKTUKO-OPUECHTHPOBAHHBIX 3a/a4 110 KynHHapHOfI TEMATHUKE PA3JIMYHBIX TUITOB.

JlaGopaTtopHble 3aHATHSA

OKO01
OK 02
OK 07
TK...
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HccnenoBanre XMMHUYECKOTO COCTAaBa MPOYKTOB ITUTAHMUSL.

JlabopaTopHas pabora Ha BBIOOD:

1. JJabopaTtopHas pabota «OOHapyKeHHE HUTPATOB B MIPOAYKTAX MUTAHUSY.

HccnenoBanue MaTepranoB MOTYKOINIECTBEHHBIM METOJIOM ONPEICICHUSI HUTPATOB C UCIOJIb30BAHUEM
nudeHnnaMuHa (KOPHEIJIOIbl OBOIIEH, JIMCThS U KOUephlKKa KaIyCThl, 106l PPYyKTOB). AHAIN3 YPOBHS
3arpA3HCHUA HUTPATAMHA 1O MHTCHCUBHOCTU OKpalllIMBAHUSA ITPOJYKTOB PCAKIIUU.

2. JJaboparopHas padoTa «VcciaenoBanue NpoayKTOB MUTAHKS HA HAJTMYUE YTIICBOIOBY.

HccnenoBanre MOJIOYHBIX IIPOAYKTOB HAa HAJIMUME Kpaxmaia. MccienoBanne MpoIyKToB Ha HaJIM4YKe
TJIFOKO3BI.

Tema 9.1.4.
XuMHU4ECKUH
aHajau3 mIpood
MTOYBBI

OcHOBHOe co/lep:KaHKe

TeopeTuueckoe od0yueHue

Knaccudukanus no4ys mo BUAy U Ha3HAYSHUIO, UCXOS U3 XUMUYECKOr0 cocTaBa. neHTudukaius npoosl
ITIOYBEI IO €€ XUMHUYECKOMY COCTaBy, OITMCAHUC BO3MOKHOCTEH ee MMPUMCHCHHA.

TpeOGoBaHus K Ka4eCTBY IMOYBHI Pa3IMYHOr0 Ha3HaueHus. Onucanne 0COOCHHOCTEN UCITOIB30BAHMS TOYB B
3aBUCUMOCTH OT THUIIOB, CITOCOOBI YIy4UOICHUS Ka4ueCTBa IMMOYB B 3aBUCUMOCTHU OT Ha3HAYCHMHA.

O06acTy UCTONB30BAHUS OPTaHUUECKHUX yIOOPEHHI B 3aBUCIMOCTH OT Kau€CTBEHHOTO cocTaBa. Onucanue
OPraHu4€CKuX ynO6p€HHI71 1 UX NIPUMCHCHUEC B 3aBUCHUMOCTHU OT COCTaBa MOYBEI U €€ Pa3HOBUAHOCTH.

HpaKaneCRne 3aHATHUSA

O6mactu Ha3Ha4YeHMSI (TPUMEHEHHUS ) TTIOYBBI, UCXO/IS U3 KAYECTBEHHOT'O U KOJIMYECTBEHHOTO COCTaBa.
AHanM3 HOPMATUBHOW TOKYMEHTAIIUH.

Posb HeopraHM4ecKuX BEIIECTB B KAYECTBE MUHEPAJIbHBIX Y00 PEHHH, YITYyUITUTEICH TTOYBBI.

CocraB MuHepaIbHBIX yIOOPEHUI U X IPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa IMOYBHI U €€ PA3HOBUIHOCTH.
B3anMocBs3b cocraBa yqoOpeHuil U UX BIAMSHUS HA BETETATHBHBIE CBOWCTBA U TUIOJOHOIICHUE PACTCHHIA.

JlabopaTopHble 3aHATHS

HccnenoBanue XMMUUECKOTO COCTaBa MPOO MOYBHI.

JlabopaTopHas pabota Ha BEIOOD:

L. JlaGopatopHas pabota «OOHapykeHHEe HEOPraHUUECKUX TpUMecel B podax».

[TpuroroBneHne MpoObI MOYBBI TSI KCCIETOBAHUS KU CIOTHOCTH/IIENIOYHOCTH, HEOPTaHUIECKUX
3arpsisHeHnid. OOHapyKeHUe XJIOPUI- U CYIb(aT-HOHOB B TpoOe mouBbl. COCTaBJIeHNE YpPaBHEHUI peaKInit

06Hapy)KeHl/Iﬂ. CpaBHeHI/Ie IMOJTYYCHHBIX oKa3aTeJiel ¢ HOPMATHBHBIMHA (CHpaBO‘IHBIMI/I) 3HAYCHUSIMU.

OKO01
OK 02
OK 07
IK...
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2. Jlabopatopnas paborta «Onpenenenue pH BoIHON BBITSKKA MOYBBI, €€ KUCIOTHOCTU U HIETOYHOCTH ».
HccnenoBanue BOJAHBIX BBITSHKEK 00Pa3I[0B TOTOBBIX ITOYBEHHBIX CMECEH (JIUII pa3HBIX THIIOB PACTCHUH ).
Onpenenenne pH MOYBHI C UCIOJIB30BAHUEM HHIUKATOPOB. OI[eHKA THITOB ITOYB B MPEICTaBICHHBIX
oOpa3nax (CHJIbHOKHCIIAs, KHCasl, CIAa0OKKCIasi, HeUTpaJbHasl, IEJIOYHA).

Tema 9.1.5. OcHoBHoOe cojep:kaHue 10 OKO01
Hccnenosanne TeopeTnyeckoe odyueHune 2 OK 02
00BeKToB Y4eOHO-uCCIen0BaTeNIbCKII MPOEKT B 00JIaCTH HCClIe0BaHUs 00beKTOB Onocheprl. O030p TeM yueOHO- OK 04
Guocepbt MCCIIEIOBATEbCKUX MMPOEKTOB. AJITOPHTM BBINOJHEHHS ITpoekTa. OnpeaeneHue npo0aeMbl HCCIIeI0BaHusI. 2 OK 07

Mertobl moKcKa, aHanu3a U 00padOTKU HHPOPMAIIUHU O IIPOCKTE B PA3JIMYHBIX HCTOYHHKAX. MK...

IMpakTuyeckue 3aHATHS 4

O6ocHOBaHME aKTyaJIbHOCTH BBIOpaHHOM TeMbl. BolsiBieHue mpobiemMsl ucciaenoBanus. Beioop 00bekToB U 2

MeTolI0B HcciienoBanus. [locraHOBKa 1enel u 3aga4d uccienoBanus. OnpeneneHue mpoayKTa UCCIIeI0BaHUS.

OmnpenesieHne 3TanoB U COCTABICHHUE IJIaHA UCCIICIOBAHUSL.

3amura mnpoekra: [lpencrarieHue pe3yJbTaTOB BBIMOJHEHHS Y4eOHO-MCCICIOBATEIBCKAX ITPOCKTOB 2

(BBICTYIIJIEHUE C MTpE3eHTaIuel).

JlabopaTopHbie 3aHATHSA 4

HccnenoBanue mpeaio)keHHOr0 00bEKTa Ha KUCIOTHOCTB, IEI0YHOCTh, XHMUYECKUI COCTaB (3arpsi3HUTEINH,

MaKpo- ¥ MHUKpodneMeHThl). OOpaboTka pe3ynbraToB HcciemoBaHus. OIEHKa KadyecTBa HCCICIyEMOTro 4

00beKTa, UCXOMS U3 PE3YIbTATOB XMMHUYECKOTO aHAJIH3A.
*Paznen 9.2. UcciaenoBanne 1 XuMHYECKHd aHAIHU3 00bEKTOB TeXHOC(Pepbl (ISl YKPYNMHEHHBIX TPYNI CHEeNHATbHOCTEH/ 36
npodeccuii 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)
Tema 9.2.1. OcHoBHoOe coep:kaHue OKO01
OcHoBel JlaGopaTopHble 3aHATHSA 2 IK...
n1abopaTopH ot Jla6oparopnas pa6ora «OCHOBBI JaGOPATOPHON MPAKTHKH.
HPAKTHKH B JlaGopaTopHas nocya ¥ XuMuueckue peakTusbl. OCHOBHEIE 1a00paTopHbIe onepanun. JJaGopatopHoe 2
NPOQECCHOHANBHEL | o50nvnopanme. TexHHKa 6e30MaCHOCTH 1 TIPABHIA PaGOTHI (ITOBEACHHS) B TaGOpaTOpHIL.
x naGopaTopusx IIpakTyeckue 3aHATHA 6

BeImoniHEHHE TUIOBBIX PacyeToOB IO TEMAaTHKE SKCIEPUMEHTa (BBIXOJ MPOAYKTa PEaKlUH, Macca HaBECKH, 6

obobeM pactBopuTtenst). O6paboTka JaHHBIX, aHAIU3 M OI[EHKA WX JIOCTOBEPHOCTH (BBIYMCIIEHHE CPEIHETO
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3HAYEHUSI DKCIEPUMEHTAIBHBIX JaHHBIX, orpemHocty). [Ipencrapienue B pa3nuuHoil opme pe3yiabTaToB
JKcIiepuMeHTa (Tabsmna, rpaduk, OTIET, TOKJIA I, TPE3CHTAINS)

Tema 9.2.2. OcHoBHOE cojiep:KaHne OKO01
XUMHYECKUH Teopernueckoe ooyueHue OK 02
aHaJIN3 OK 07
TEXHUYECKUH BOBI nK...

IIpakTHyeckue 3aHATHS

CriocoOb! BbIpa)KE€HHMSI KOHIIEHTPALMUd PAacTBOPOB: MaccoBas J0Js PACTBOPEHHOI'O BEILECTBA, MOJSpHAas U

MOJISUTbHAsI KOHIIEHTpaluu. TUTp pacTBopa. Perienne npakTUKO-OpreHTUPOBAHHBIX TEOPETUUECKUX 3alaHUN

Ha pacyeT KOHUEHTpAlUi 3arpsA3HsIOIIMX BEIIECTB W HMX CPaBHEHHE C MPEIeIbHO JOIMYCTUMBIMU

koHneHTpauusmu (I11K).

JlabopaTtopHbie 3aHATHS

HccnenoBanre XMMHUECKOTO COCTaBa Mpo0d TEXHUYECKOM BOJIBI.

JlaGopatopHas paboTa Ha BEIOOD:

1. JJaboparopHnast pabota «OnpenencHue XJI0pu0B METOLOM TUTPOBAHMS B TEXHUUECKOH BOJEY.

Omnpenenenue XJI0pUA-HOHOB METOIOM apreHTOMETPUN ¢ (GPUKCUPOBAHUEM KOHIIA TUTPOBAHUS IO METOLY

Mopa (ocaauTenbHOe TUTPOBAHUE).

2. JJabopaTopnas paborta «OnpeeneHne KeCTKOCTH TEXHIHY eCKOW BOJIBI METOOM TUTPOBAHUSIM.

KommnexkconomeTpraeckoe onpeaesieHne KeCTKOCTH (CyMMbl HOHOB KaJIBLIMSI 1 MAarHUSI) B CPEie

aMMOHHITHO-aMMHavYHOT0 Oydeproro pactsopa (pH 9—10) mo obpazoBanuto ¢ Tpusonom b

MaJIo/IM CCOLIMMPOBAHHBIX KOMIUIEKCHBIX COEIUHEHUI.
Tema 9.2.3. OcHOBHOE co/iep:kaHue OKO01
XAMHYECKUH Teopernueckoe odyueHue OK 02
aHalii3 BO3AYXa | Xyvpyeckuit cocTaB aTMOC(EPHOTO BO3/yXa, BO3ayxa pabodel 30HBI. BpemHble BeliecTBa W NMPUMECH B OK 07

BO3JyXe JKHWIBIX IOMEIIeHUH, B Bo3ayxe paboueilt 30Hbl. HopmaTtuBHBIE nOKyMeHTHL. I[locnenctBus IK...
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BO3/ICCTBHS BHICOKOM KOHIIEHTPALIMH YTJIEKUCIIOr O Fa3a Ha OpraHu3M 4ejioBeka. MepornpusiTHs 10 CHUKEHUIO
YPOBHS 3arpsI3HEHHOCTH BO3]1yXa UCCIIEAYEMOl KOMHATHI.

IIpakTHuyeckune 3aHATUA

['uruenunueckas oleHKa CTENEHH 3arPsA3HEHUs] BO3/TyXa ITOMEIEHHs Ha OCHOBE COIMOCTABIICHUS
KOHIIGHTpAIMK JTUOKCH/IA YTIepo/ia C COOTBETCTBYIOIIMM I'MTMEHNYECKMM HOPMAaTHBOM.

Pemenne npakTHKO-OpUEH TUPOBAHHBIX TEOPETUUECKUX 3aJaHUH HA pacueT KOJMYECTBA BEIECTBA,
KOHIIEHTpalMil BpEAHBIX IPUMeECEH B aTMOCHEPHOM BO3/1yX€E U BO3AyX€E NOMELICHUH.

JlabGopaTopHblie 3aHATHS

JlaGoparopHas pabora «OmnpemencHue COIEp)KaHHUS YIJIEKUCIOro raza B BO31yX€ IMOMEIIEHHS JKCIIpecc-
merogom». MccnenoBanue npod Bo3myxa pabGoued 30HbL OmnpeneneHne COmEpXKaHUS YIIIEKHCIOro rasa B
BO3/[yX€ IIOMEIIEHHUS SKCIPECC-METOAOM.

Tema 9.2.4.
XuMHU4deCcKuit
aHaju3 mIpood
MaTepHUasioB
CTPOUTENBHO-
peCTaBpaLlMOHHON
JEATEIbHOCTH U
nu3aiiHa

OcHoBHOE conepxaHue

TeopeTuueckoe od0yueHue

Krnaccudukanus MaTepuaioB, HCIOIb3YEMbIX B CTPOUTEIBHO-pECTaBpaIliOHHOM JICSITEIIBHOCTH 10 COCTaBY,
VX Ha3HAYEHUE U IPUMEHEHNE. XUMUYECKUI aHalIM3 MaTeprualioB CTPOUTEIbHO-PECTABPAIIMOHHOMN
JeSITeTbHOCTH U AN3aiiHa. XUMHUYECKUN COCTaB MUTMEHTOB, KPACHUTENEH, BSOKYIIIMX CMeCei, 0COOEHHOCTH MX
CBOICTB ¥ TPUMEHEHUS B TPOPECCHOHANBHON JesATeIbHOCTH. BemiecTBa, HCTIONb3yeMble B KaUeCTBE
MUTMEHTOB U CBA3YIOIIUX MartepuanoB. Mcropuueckas cnpaBka. CoBpeMeHHbIE MaTEpHUAIb.

IIpakTHyeckue 3aHATHS

KadecTBeHHBIN 1 KOJIUYECTBEHHBIM COCTaB Hp06 MaTCpraIOB CTPOUTECIBHO 'peCTaBpaHI/IOHHOﬁ ACATCIIBHOCTH
U Ju3aiHa. KJ'IaCCI/I(i)I/IKaL[I/IH KpaCOK I1O YKPBIBUCTOCTHU, IIPO3PAYHOCTU B 3aBUCUMOCTHU OT HCIIOJIb3YCMbIX
IMUTMCHTOB U CBA3YIOIIHNX BCHICCTB. OHpC,I[eJ'IeHI/Ie COCTaBa KpPaCoOK Ha COACPIKAHN € MUKPO U MAKPOIJICMCHTOB.
Pemenue MMPAKTUKO-OPUCHTUPOBAHHBIX 3aJIaHUH 110 XHUMHUYCCKOMY aHAJIU3y Hp06 MaTCprajioOB CTPOUTCIIbHO-
peCTaBpaHHOHHOﬁ JIesITeILHOCTH U Au3aiiHa.

JlaGopaTopHble 3aHATHS

HccnenoBanue MaTepralioB CTPOUTEIBHO-PECTABPALIMOHHON JIESITEIbHOCTH U AU3aiiHa.
JlabopaTtopHas paboTa Ha BHIOOD:
1. JTaGopaTopHas pabota «/3roToBieHne Kpacok (Togdop MUTMEHTOB U CBSI3BIBAIOIINX BEIIECTB)Y.

OK 01
OK 02
OK 07
IIK...
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I/ICCJ'IGILOBaHI/Ie MNpUPOAHBIX MUHEPAJIOB, IMTOJYYCHHUEC ITMTMCHTOB IYTEM XUMHUYCCKHUX pCaKHHﬁ, OIpeCaciICHUC
CBA3YHOLIMX MaTepuanoB. CpaBHEHUE YKPBIBUCTOCTH U IPO3PAYHOCTH MOJYYEHHBIX KPACOK IIyTEM
HAHECCHUA UX Ha JIUCT 6YMal"I/I.

2. JlabopaTopHas pabota «lcciaemoBanne CBOWCTB BSHKYIIUX BEIISCTB HA IPUMEPE THIICA .

OmnpeneneHne CKOPOCTH CXBAaThIBAHUS MPUPOJTHOIO U CTPOUTEIBHOTO rurnca. GakTopsl, yCKOPSIIOIIUE U
3aMCJIAIOINE CXBATbIBAHHUEC ITPUPOJHOTO I'IICaA. T'unicoBoe TECTO, TCMIICPATYpPa €r0 3aCThIBAHUA. CpaBHeHI/Ie
CKOPOCTHU CXBATBIBAHUA IPUPOAHOTI'O U CTPOUTECIILHOI'O Ir'Iica, OrmpeacjiCHue (baKTopOB, BIIMAIOIIINX HA
CKOpPOCTh CXBaThIBaHHS CTPOUTEIBHOIO THIICA, ONIPEIeTICHHE TEMIIEPATyphl 3aCThIBAHUS TUIICOBOTO TECTA.

Tema 9.2.5. OcHOBHOE co/iepKaHne 10 OK 01
WUccenenosanue Teopernueckoe o0yueHHe 2 OK 02
00BEKTOB Y4eOHO-UCCIeN0BaTEILCKHI MPOSKT B 00JIaCTH UCCIIEOBaHUS 00bEKTOB TexHOochepbl. O030p TeM y4eOHO- OK 04
TeXHOC(epsl HCCIIEZIOBATEIILCKUX MPOEKTOB. AJITOPUTM BBHIMOJHEHHs mpoekTa. OmpeneneHue mpoOiIeMbl HCCIeI0BaHUS. 2 OK 07

MeTo1bl MOKCKA, aHAIM3a B 00pabOTKH HHPOPMALIMK O IIPOSKTE B Pa3IMYHBIX UCTOYHUKAX. IIK...

IpakTHyeckune 3aHATUA 4

ObocHOBaHME aKTyaJIbHOCTH BBIOpaHHOH TeMbl. BrlsiBIeHHE mpoOaeMbl uccienoBanus. Beioop 00BEKTOB U

MeTol10B uccienoBanus. [locraHoBka 1enei u 3a1au uccnenoanus. OnpeaeneHue NpoayKTa UCCIEA0BAHUS. 2

Omnpenenenue 3TanoB U COCTABJICHUE MJIaHA UCCIIEIOBAHMUS.

3amura mnpoekrta: [IpeacraBneHue pe3ysbTaTOB BBHIMOIHEHUS Y4eOHO-HCCIIEOBATEIbCKUX IPOEKTOB 2

(BBICTYIIJICHUE C MTPE3EHTAIIUEH ).

JlabopaTtopHble 3aHATHSA 4

HccnenoBanue npeaiioxkeHHOro 00beKTa Ha KUCIOTHOCTD, IEIOYHOCTh, XUMHUECKUM COCTaB (3arpsa3HUTEINH,

Makpo- M MHUKpodsieMeHThl). OOpaboTka pe3yibTaToB HccienoBaHus. OLEHKa KadecTBa MCCIELyeMOro 4

00BEeKTa UCXOS U3 PE3YIbTATOB XUMHUYECKOI0 aHAIN3a
IIpomeskyTOoUHAasi aTTeCTAIMSA MO AUCHHUILINHE (IK3aAMEH) 20
Bcero 154

*Qo0pa3oBareibHAsA OPraHU3anus BHIOUPAET OJUH MOIYJIb U3 NMPeAI0:KeHHbIX.
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3. KAJIEHIAPHBIN TPA®UK IO BOCIUTATEJLHOM PABOTE T10
TUCHUILIAHE

Moayasb 3. YueOHo-uccnen0BaTelbCcKasi 1 HAy4YHO-HCCIIeA0BaTeIbCKas AeITeIbHOCTh

JlaTta u MecTo HazBanue ®opma OtBeTcTBeHHBIN | JlocTHXKEHUS

TIPOBECHUS MEpOTPUSATHUSI | TIPOBEICHUS y4damuxcs
MEPOTIPUSITHU S

Anpens 2024r. Bukropuna NunuBunyansHo- | Kynaesa H.A. CdopmupoBaHHOCTH

IMonurexanueckuii | « XUMUS B rpynmnoBas OK .01,02, 04, 07

KOJUTEIK MEIUITTHE)

4. YCJOBUS PEAJIN3ALIMNA TPOTPAMMBI OBIIIEOBPA3OBATEJBHON
JUCHUIIVINHBI
4.1. TpeGoBaHNs K MUHMMAJbLHOMY MaTepHAIbHO-TEXHUYECKOMY 00ecrnedeHnI0

Jna peanuzanuy MporpaMMbl AUCHUIUIMHBI JOJDKHBI OBITh MPEAYCMOTPEHBI CIEAYyIOIINe
CrieraIbHbIC TOMEIICHHs: YI4eOHbIN KaOMHET XUMHUH U/UTH Y4eOHONW XUMHYECKOU T1abopaToOpuu.

OO6opynoBanue yueOHOro kabuHera (HarJsiiHbie MOCOOUsI): HAOOPHI IAPOCTEPIKHEBBIX
MoJIele MOJIEKYJ, MOJENN KPHUCTAUIMYECKUX PEIIETOK, KOJUIEKIIMH IMPOCThIX M CJIOKHBIX
BELIECTB W/MJIM KOJUIEKIUMU MOJUMEPOB; KOJUIEKIMSI TOPHBIX MOPOJA U MHHEpAJIoB, Tabiuia
MenneneeBa, yaeOHbie PriibMbl, ITU(PPOBBIE 00pa30BATEIBHBIE PECYPCHI.

Texnuueckue cpeacTsa 00yueHHsi: KOMIIBIOTED C YCTPOMCTBAMU BOCITPOU3BENCHHUS 3BYKa,
MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C SKPAaHOM, MYJIbTUMEAUIHAS 10CKa, yKa3Ka-Ipe3eHTep A
MpE3EHTAllUM.

ObGopynoBanue Jaboparopum M padoymx MecT JadOPATOPUM: MEH3YPKH, MHUIMETKHU-
KareJabHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYIbI, IPEeAMETHbIE U MOKPOBHBIE CTEKJIA, MIIAHIIETHI
JUId KamelbHBIX peakuui, (uibTpoBajibHas Oymara, MPOMBIBAJKH, CTEKJISHHBIE MPOOUPKH,
pe3uHOBbIe TPOOKH, (OHAPUKH, HAOOpP pPEAKTUBOB, CTEKISHHbIE MaJOYKH, IITATUBBI IS
IPOOUPOK; MEPHBIE LIMJIMHAPBI, BOPOHKH CTEKJISIHHbIE, BOPOHKHU JE€IUTEIbHbIEC HUIUHIPHUUECKHE
(50-100 mu), crynku ¢ mectukoM, (papdopoBbie YamIKu, THHLIETHI, GUIBTPbI OyMaKHbIC, BaTa,
MapiJisi, 4aCOBbIE CTEKJIa, 3JIEKTPOILIIMTKH, Ja00paTOPHbIE IITATUBBI, CIIUPTOBBIE IOPEJIKH, CIIMUKH,
npudOp A MOJYYeHHS Tra3oB (WJIM MPOOMpKa C Ta300TBOAHOM TPYOKOI), Aep aTeau s
POOUPOK, CKIISIHKH JJIsl XpaHEHUs PEaKTUBOB, pa3JaTOUHbIE JIOTKU; XUMHUUYecKue ctakaHbl (50,
100 u 200 wmu1); mmaTenu; MUHLETHI; TUTEJIbHbIE IIUIIBL;, CEKYHIOMEpHl (TaliMephl), MEpHbIE
npobupku (Ha 10—-20 mi1) 1 MmepHbIe KoJIObI (25, 50, 100 1 200 mut), BoasHas 6aHs (MM TEPMOCTAT),
CTEKJIIHHbIE MMAaJO04YKH; KOHMYecKkue KoiObl uist tutpoBanus (50 u 100 mir); MHAMKATOPHBIE
MOJIOCKM JUIsl ompeneneHus pH W cTaHzaprHas HWHAMKATOpHas IIKaja; YHHUBEPCaJbHBIN
uHauKaTop; nunetku Ha 1, 10, 50 mu (umu mo3zatopsl Ha 1, 5 1 10 M), OrOpeTKH AJI1 THTPOBAHUS,
MeaunuHckue mmnpuibl Ha 100—-150 mi, naGopaTopHble W/ aHaTUTHYECKHE Bechl, pH-MeTphl,
CYWIUJILHBINA 1mKad, U JIp. TJabopaTOpHOE 000PYyIOBAHHE.

4.2. UupopmaunoHHoe odecriedeHre peau3alui NporpamMmmbl

1. Inst peanu3anuu mporpaMMbl OMOIMOTEUHBIH (GOHIT 00pa3oBaTENbHONW OpraHU3aAINH
JIOJDKEH UMETh MeYaTHbIE U/UJIN 3JIEKTPOHHBIE 00pa3oBaTebHbIe U HH(OPMAIIMOHHBIE PECYPCHI,
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PEKOMCHAOBAHHLIC IJIsI UCIIOJIBb30BAHUA B O6paSOBaTeJ'ILHOM mponecce, HE CTapui€ mATU JICT C

MOMEHTA U3JaHUsl.

2. PexkomeHnyeMmble TN€UaTHBIE U3JaHUA 10 peanu3anuu 0011eo0pa30BaTENbHON
JUCLMILIMHBI IIPEACTABIECHBI B METOANYECKUX PEKOMEHAALMSX 110 OpraHU3aluy 00y4eHMsl.

ITepeuensb yueOHbIX U31aHul, UHTEepHET-pecypcoB, 10MOJHUTEIbHOM JUTEPATYPHI

1. Epoxun, KO.M. Xumusa nns npodeccuii M chenuaIbHOCTEH TEXHUYECKOro U
€CTeCTBEHHO-Hay4yHoro mnpoduiei: ydeOnuk / FO.M. Epoxun, U.b. Koanesa. - Mockaa:
Axanmemus, 2018. -496 ¢

JlonOJIHUTENBbHbIE UCTOYHUKMU:

1. Xumus [DaekTpoHHBINH pecypce]: yueoHoe mocobue / coct. I'. FO. BocTtpukosa, E. A.
XopoxopauHa. - BopoHex: BOpOHEXCKHMI TOCYHapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIIbHBIN
yausepcuter, ObC ACB, 2015. - 92 c. - DBC «IPRbooks» - Pexum noctyma:
http://www.iprbookshop.ru/59133.html

4.3. IlpumepHbIe TeMBbI KyPCOBBIX MPOEKTOB (PadoT)
KypcoBoii npoekt (pabota) yueOHBIM IJIAHOM HE IPETYCMOTpPEH(A).


http://www.iprbookshop.ru/59133.html
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJIbHOM JUCIATLINHBI

KoHTpoIb 1 OlleHKa pe3ybTaTOB 00yUeHHs OCYLIECTBIIAETCS MPENOAAaBATENEM B IIpoLiecce
IPOBENEHHUS TPAKTHUECKUX 3aHATUH U Ja0OpaTOpHBIX pPabOT, TECTUPOBAHMS, a TaKXKe
BBINOJIHEHHS 00Y4arOIMMKCS MHUBUAYaIbHbIX 3a/1aHUI, IPOEKTOB, HCCIEJOBAHUN. Pe3ynbTaThl
00y4eHHUs1 ONPEAETSIIOT, YTO oOydJarouecs JO0JDKHBI 3HaTh, MOHUMAaTh M JEMOHCTPUPOBATH IO
3aBEPIICHUH U3YYEHUS AU CLUIIIVHBIL.

Juis hopMupoBaHMsl, KOHTPOJIS U OLIEHKH PE3yJbTATOB OCBOCHUS y4yeOHOM AMCIUIIMHBI
UCIOJIB3YeTCs CUCTEMa OLEHOYHBIX MEPONPHUITHIA, MpeAcTaBstonas co00i KOMIIIEKC yueOHBIX
MEpONpPUSITUH, COTJIACOBAHHBIX C pe3ylbTaTaMH OO0y4YeHHs] U C(HOPMYIUPOBAHHBIX C YUYETOM
OI'OC COO (nmpenmetnsie pe3yabTaThl o Aucuumianae) u PI'OC CIIO.

Ne Mogyax / Paszen Pe3yabTar 00y4yenus OueHoYHbIe MEPOTPUSTHS OK
/ Tema
| |OcHoBHOIi MOOYIB
1 [Pa3gen 1. DopMyJIHPOBATH 0a30BbIe
OcHoBBI NOHATHSA U 3aKOHbI XUMMHU
CTPOCHHUA
BellecTBa

1.1 |Crtpoenue atomoB [CoOCTaBJIsATh XUMUUECKHE 1. Tect «CTpoeHUE aTOMOB OK 01
XUMUYECKUX bopMyIbl coeMHEHUH B XUMHUYECKUX 3JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHH CO CTENEHBIO |IPUPOAA XUMUUYECKON CBA3MY.
npupoja OKHCJICHUSI XUMHUYECKHUX 2.3ama4yn Ha COCTaBIICHUE
XUMUYECKON 3JIEMEHTOB, UCXO/I U3 XUMHYECKUX PopmMyT
CBSI3U BAJICHTHOCTHU U JIBYXaTOMHBIX COEAMHEHUI

AIIEKTPOOTPULIATEIIEHOCTH  |(OKCHJIOB, CYIb(HI0B,
TUAPHUIOB U T.IL.).

1.2 |[lepuogmueckuii | XapakTepu3oBaTh ITpakTuko-opuentupoBannsie |OK 01
3aKOH ¥ Ta0IHIa |XMMHYECKUE DIIEMEHTEI B TEOPETUYECKHUE 3aIaHUS HA OK 02
J.1. MenneneeBa |COOTBETCTBHM C UX XapaKTepU3aLUI0 XUMUYECKUX

MOJIOKEHUEM B aneMeHToB: «MeTtamueckue /
MEPUOANYECKON CUCTEME HEMETAJUINYECKHE CBOICTBA,
XUMUYECKUX DJIEMEHTOB ANEKTPOOTPULIATEEHOCT 1
JA.1. Menneneena CPOACTBO K JIEKTPOHY
XUMHUYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOEHUEM U
MOJIOKEHUEM B MIEPUOIAYECKOU
CHCTEME XUMHYECKUX
anemenToB .M. MeHnneneeBay.
2 |Pa3men 2. CocraBiasaTs ypasHenusi 4 |Konrposabnas padora
Xumuyeckue cXeMbl XMMHYECKHX «CTpoeHue BelecTBa U
peakuumn peakuuii XHMHU4YeCKHe peakunmy
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Monayas / Paznen
/ Tema

Pe3yabTar 00yueHus

OueHo4HbIe MEPONIPUATHS

OK

2.1

Tuner
XUMHUYECKUX
peakiui

CocraBnsaTh peakuuu
COCIMHCHHSI, PA3JI0KCHHUS,
oOMeHa, 3aMelleHu,
OKHCJIUTENILHO-
BOCCTAHOBHUTEILHEIE
PCAKIMH U PEaKIuu
KOMIIJIEKCO0Opa3oBaHus (Ha
npuMepe
TUIPOKCOKOMITIIEKCOB
AJIOMUHUS U [IMHKA) C
y4acTHEM HEOPraHUYEeCKHX
BEILIECTB

1. 3agauu Ha cocTaBieHHE
YPaBHEHHUI peakiHil:

— COEIMHEHHUS, 3aM eLI[eHHUS,
pas3inoxeHus, o0OMeHa U peakuui
C y4acTHeM KOMIUIEKCHBIX
COeMHEeHUH (Ha mpumepe
T'UIPOKCOKOMIIIIEKCOB
AIIOMHUHHUS U IITHKA);

— OKHMCIIUTENBHO-
BOCCTaHOBUTEINIbHBIX PEAKLUH €
UCIOJIb30BaHUEM METO/1A
3JIEKTPOHHOr0 OajaHca;

— C y4acTUeM KOMILIEKCHBIX
COeMHEHUH (Ha mpumepe
I'U/IPOKCOKOMIIIEKCOB [IUHKA U
ATIOMUHUSA).

2. 3anauu Ha pacyer
KOJINYECTBEHHBIX
XapaKTEePUCTUK MPOTyKTa
peaKIK COeAMHEHUS; MaCCOBOM
W1 00BEMHON O BBIXOJA
MIPOAYKTA PEAKIIMM COEINHEHUS
OT TEOPETUUYECKU BO3MOXKHOT0;
00BbEMHBIX OTHOILIEHUH T'a30B;
KOJINYECTBEHHBIX
XapaKTEPUCTUK UCXOJHBIX
BEIIECTB U IPOAYKTOB PEAKIINH;
Macchl (00beM, KOTMYECTBO
BEIIIECTBA) IPOAYKTA PEAKIIHH,
€CIIM OJTHO U3 BEIECTB JIaHO B
BU/JIE pacCTBOpA C O PEEICHHOM
MacCOBOH J10J1€l paCTBOPEHHOT O
BEIIECTBA.

OK 01

2.2

DIEKTPOIIMTHYECK
ast IUccorranus u
WOHHBIA 00MeEH

CocraBisATh ypaBHEHUS
XUMUYECKUAX PEAKIIHA
HMOHHOI0 OOMEHa ¢
y4acTHEM HEOPraHUYeCKHX
BEIIECTB

1. 3amanus Ha cOCTaBIICHUE
MOJIEKYJIIPHBIX U MOHHBIX
peakiui ¢ y4aCTUEM OKCHJIOB,
KHCJIOT, OCHOBAHUM U COJICH,
VMOHHBIX peaKkui THAPOIN3a
COJIEH, YCTaHOBJICHUE
W3MEHEHUS KUCITOTHOCTH CPEJIBI.
2. JlJabopaTopHas pabota
«Peakiuu ruaponmza.

OK 01
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/ Tema
3 |Pa3znmea 3. HccnenoBarh ctpoenne u |KourpoJsabHas padora
Crpoenne n CBOMCTBA «CBOMCTBAa HEOPraHMYECKUX
cBOliCTBA HEOPraHMYeCKUX BelleCTB |BelecTB)
HEOPraHMYecKux
BeIleCTB

3.1 |Knaccudukanus, |KmaccuduimupoBats 1. Tect «Homenknatypa u OK 01
HOMCHKJIATYypa M |HEOPraHMYECKHUE BEIIECTBA |HAa3BaHUE HEOPTraHUYECKHUX
CTpOEHHE B COOTBETCTBHM C UX BEIISCTB UCXOA U3 UX
HEOPraHMYEeCKUX |CTPOCHUEM XUMHUYECKON POPMYIIbl WITH
BEIIECTB COCTaBJICHHE XUMUYESCKON

(hOpMYJIBI UCXOIS U3 HA3BAHUS
BEILIECTBA 10 MEXyYHAPOIHOU
WJTU TPUBUAJILHON
HOMEHKJIaType».

2. 3amauu Ha pacyeT MaccoBOM
707 (MacChl) XUMUYECKOTO
a7ieMeHTa (COeAUHEHMS) B
MOJIEKYyJIe (CMecH).

3. I[IpakTueckue 3a1anus no
KJ1accu puKaIuu, HOMEHKJIIAType
Y XUMHYECKUM (hopMyJiaMm
HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. IpakTHUueckue 3aaHus Ha
OonpeAeIeHNEe XUMHUYECKON
AKTUBHOCTH BEIIECTB B
3aBHCUMOCTH BUJIa XUMHUYECKOMH
CBSI3U U TUIIA KPUCTAJIINYECKOU
pEIeTKH.

3.2 |dusuko- YcTaHaBiauBaTh 1. Tect «OcobeHHOCTH OK 01
XUMHYECKUE 3aBUCUMOCTH (PH3UKO- XUMHUYECKUX CBOMCTB okcuyjoB, |OK 02
CBOICTBA XUMHUYECKUX CBOMCTB KHUCJIOT, OCHOBAHMH,

HEOPraHWYECKUX |HCOPraHMYECKUX BEIIECTB |aM(POTEPHBIX THAPOKCH]IOB U
BEIIECTB OT CTPOCHUS ATOMOB U coJIeh».

MOJIEKYJI, a TAKXKe THIa
KPHUCTAJIIINYECKON PEIIeTKU

2.3agaHnsg Ha COCTaBJIEHUE
YPaBHEHUN XUMHUYECKUX
peaKkuuii ¢ y4yacTUEM MPOCTHIX U
CIIOKHBIX HEOPraHUYECKUX
BEIIECTB: OKCUJIOB METAJUIOB,
HEMETAJUIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPraHUYECKUX
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/ Tema

KHCIIOT, OCHOBAaHUH U
aM(OTEpHBIX THIPOKCHUIOB,
HEOPraHUYEeCKHUX COJIEH,
XapaKTepU3yIOIIUX UX CBOWCTBA
U CIIOCOOBI MOJTy4YEHHUS.
3. IlpakTUKO-OpHUEHTUPOBAHHBIE
TEOpETHUECKUE 3a/IaHus Ha
CBOMCTBA U IOJIyYEHHUE
HEOPraHUYECKUX BEILECTB.
4. JlabopaTopHas paboTta
«CBoiicTBa METAJJIOB U
HEMETAJUIOB.

3.3 |IIpou3BoacTBO O6ocHoBBIBaTh 3HaucHKE U |[IpakTko-opueHTupoBanupie [OK 01
HEOPraHWYECKUX |IPUMEHEHUE 3a/1aHMs 110 COCTABJICHUIO OK 02
BELIECTB. HEOPraHMYECKUX BEUIECTB B [XUMHUECKUX PEAKLUM C
3HaveHue u OBITOBOH U y4acTHEM HEOPraHUYECKUX
NpUMEHEHHUE B IIPOU3BO/ICTBEHHOU BELIECTB, UCMOJIb3YEMbIX JJI UX
OBITY U Ha JEeSITEIbHOCTY YelTOBeKa UX |MACHTH(PHUKAIUU U
IIPOU3BOJICTBE ($U3UKO-XUMUYECKUMHU IIPOMBIIIIIEHHBIX CIIOCOOOB

CBOMCTBaMU IIOJIyYEHUS.

4 |Paznen 4. HccaenoBars crpoenue 1 | KonrposbHas padora
Crpoenue n cBoiicTBa oprannyeckux |«CTpoeHHe u CBOWCTBA
CBONCTBA BeIECTB OpPraHuYecKHUX BellecTB)
OPraHu4ecKMX
BeIECTB

4.1 |Knaccuduxanus, |Knaccuduuuponats 1. 3anaHus Ha coCTaBlIEHUE OK 01
CTpOEHHUE U OpraHMYECKHE BEIIECTBA B |HA3BAHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHHM C UX COEMHEHUI 110 TPUBUATBHON
OpPraHUYeCKUX CTPOEHUEM WA MEXTyHApOIHOMN
BEIIECTB CUCTEMATHYECKOU

HOMEHKJIAType.

2. 3agaHus Ha COCTABIICHUE
MIOJIHBIX U COKpAILlEHHBIX
CTPYKTYPHBIX (GOpPMYJ
OpPraHUYeCKUX BEIECTB
OT/ICJIbHBIX KJIACCOB.

3. 3agaum Ha onpeneeHue
npocTeiieit GopmMyJibl
OpPraHUYECKON MOJIEKYIIBI,
UCXO/Isl U3 3JIEMEHTHOI 0 COCTaBa

(B %).
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4.2 |CaoiicTBa VYcranaBimBaTh 1. 3aganus Ha cocTaBiieHUE OK 01
OpraHUYECKUX 3aBUCUMOCTb (PU3UKO- YPaBHEHUI XUMHYECKUX OK 02
COEIMHEHUN XUMHUYECKUX CBOMCTB peaKIuii ¢ yyacTHEM

OpPraHUYECKUX BEUIECTB OT |OPraHMYECKUX BEIIECTB HA

CTPOEHUS MOJIEKYJI OCHOBAaHMH MX COCTaBa U
CTPOEHHUSI.
2. 3agaHus Ha COCTABIICHUE
YpaBHEHUN XUMUYECKUX
peaKUuid, HIUTFOCTPUPYIOIIUX
XUMUYECKUE CBOKMCTBA C YUETOM
MEXaHHU3MOB IIPOTEKAHUs
JNAHHBIX pEaKUUi U
T€HETUYECKOU CBS3U
OpPraHMYECKHUX BEIIECTB Pa3HBIX
KJIACCOB.
3. PacueTHsle 3a1a4n 110
YPaBHEHMSM peaKLuil ¢
Y4aCTHEM OPraHMYECKHUX
BEIECTB.
4. JlabopaTtopHas pabora
«Ilomyuyenue sTHIIeHA U
HU3y4YEHUE €rO CBOMCTBY.

4.3 |Opranuueckue O6ocHoBbIBaTh 3HaueHue U |[Ipaktuko-opuentuposanusie |OK 01
BEILIECTBA B MPUMEHEHUE OPraHMYEeCKUX |3aJaHHs IO COCTABJICHUIO OK 02
KHU3HEAESITELHOC |BEUIECTB B OBITOBOM U XUMHUYECKUX peakiuii ¢
TH YEJIOBEKA. IIPOU3BO/ICTBEHHOU Y4aCTHEM OPraHUYECKUX
IIpon3BOACTBO M |AEATEILHOCTU YEIOBEKA UX |BEILECTB, UCIIOIb3YEMBIX ISl UX
IIPUMEHEHHE (GU3HKO-XUMUYECKUMU uaeHTU(UKauu B OBITY U
OpPraHNYEeCKUX CBOMCTBaMHU IIPOMBILIEHHOCTH.

BEILIECTB B
MIPOMBIIUIEHHOCTH

5 [|Pa3pex S. HccnenoBars paBHoBecue |KonTpoabhas pabora
Kunernuyeckue u (M CKOPOCTh XuMHYeCKHX |«CKOPOCTH XHMHYECKOM
TEPMOAUHAMMYEC |peaKI i peaKkuuy ¥ XUuMH4YeCcKoe
KHe paBHOBeCHE»
3aKOHOMEPHOCTH
NPOTEKAHUS
XMMHYECKHX

peakumni
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/ Tema

5.1 |Kunernueckue HccnenoBarh BIusiHIE 1. JTaGoparopnas pabota Ha OK 01
3aKOHOMEPHOCTH |KOHLEHTPAIlN! BBIOOD: OK 02
MPOTEKaHUS pearupyromux BemecTB 1 (— «OmnpeneneHne 3aBUCUMOCTH
XUMUYECKUX TEeMIIepaTypbl HA CKOPOCTh |CKOPOCTH PEAKIIMH OT
peaxkuuii XUMHUYECKUX PEaKIHit KOHIIEHTPAIUU PEarupyronmx

BEIIIECTBY;

— «OrmpeneneHre 3aBUCUMOCTH
CKOpPOCTHU PEAKIUH OT
TEeMIIepaTypb».

2. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPEeTUYECKUE 3aJaHus Ha
aHanu3 (GaKkTOPOB, BIUSIOIINX
Ha U3MEHEHHUE CKOPOCTU
XUMHYECKON pEaKLIHH.

5.2 |Tepmonunamuuec |MccnenoBarh BIUSHHE 1. 3amauu Ha pacyetsl TemioBbix (OK 01
KHE U3MEHEHUs KOHIeHTpauuu |3(hhexkToB xumudeckux peakuuid |OK 02
3aKOHOMEPHOCTH |BEUIECTB, PEAKI[MU CPEIbl U | ONpeAesIeHNE TUIla PeaKLUuU
IPOTEKAHUS TEeMIIEpaTyphl Ha cMeleHue |(mmo TenjaoBomy 3ddekTy: sK30-
XUMUYECKUX XUMHUYECKOTO PABHOBECUSI  |U DHAOTEPMHUYECKHUE).
peaKIui. 2. [IpakTHKO-OpUEHTUPOBAHHBIE
PaBHOBecHe 3a/laHMs Ha IPUMEHEHUE
XUMHYECKUX npunnuna Jle Hlarense niis
peaxkuuii HaXO0XJCHUs HATIPaBJICHUS

CMEIICHHS PaBHOBECH S
XUMHUYECKON peaKINy 1 aHaJIn3
(haKkTOpOB, BIUSIONINX HA
CMEIIEeHNE XUMHUUYECKOTO
paBHOBeCHS.
3. JIabopatopHas pabora
«M3yueHune BIUSHUS pa3IUYHbIX
($akTOpOB HAa CMEIIEHUE
XUMHUYECKOTO PAaBHOBECHSI.
6 [Pa3nex 6. Hccaenosars nucnepcusie | KonrpoJsbHas padora mo reme
JucnepcHbie CHCTEMBI «JlucnepcHbie CHCTEMbD)
CHCTEMBI

6.1 |ducnepcusbie Pa3nuyaTth MCTUHHBIC 1. 3amaun Ha MPUTOTOBJICHUE OK 01

CUCTEMBI U PacTBOPHI, KOJUIOUAHBIE pacTBOpOB. OK 02

(bakTopbl X
YCTOMYUBOCTH

pacTBOPHI U
rpy0oancIepcHbIe CHCTEMBI
Ha OCHOBE XHMHYECKOTO
IKCTIIEPUMEHTA

2. [IpakTHKO-OpUEHTUPOBAHHBIE
pacueTHbIE 3a/JaHUs Ha
JUCIIEPCHBIEC CUCTEMBI,
UCIOJIb3yeMbI€ B OBITOBOH U
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/ Tema
IIPOU3BO/ICTBEHHOU
JESITENIbHOCTH YeJIOBEKa.
6.2 |UccrnenoBanue Wccnenosats pusnko- JlaboparopHas pabota (Ha OK 01
CBOMCTB XUMHUUYECKUE CBOWCTBA BBIOOD):
JUCTIEPCHBIX Pa3IMYHBIX BUJOB — [IpuroroBiieHne pacTBOPOB;
CUCTEM JTUCIIEPCHBIX CHCTEM — HccnenoBanue qucnepcHbIX
CHCTEM.
7 |Pa3pen 7. HccaenoBars cBoiicTBA
KauecTBeHHbIe |(OpPraHM4YecKHX H
peaknumn HEOPraHM4YeCKUX BellecTB
00HapYy KeHUs € HCNO0JIb30BAHUEM
OPraHU4eCcKMX U |Ka4eCTBEHHbIX peaKlui
HEOPraHMYeCKUux
BelleCTB
7.1 [ObnapyxeHue Hccnenosats 1. JlabopaTtopHas pabora (Ha OK 01
HEOPraHMYECKUX |KAYECTBEHHBIE PEAKLINHI BBIOOD):
KaTHOHOB U HEOPraHWYECKUX BEUIECTB |— AHATUTUYECKUE PEAKIINHU
aHHOHOB kaTuoHOB [-VI rpynm;
— AHAIIUTUYECKUE PEAKLIUHI
AHUOHOB.
2. IIpakTHueckue 3aaHus Ha
COCTaBJICHUE YPABHEHUI
peakiuii oOHapyKeHus
kaTtnoHoB [-VI rpynn u
AHUOHOB, B T.4. B MOJIEKYJISIPHOU
Y MOHHOH (popmax.
7.2 |ObOHapyxeHHEe Uccnenosatp 1. JlabopatopHnas pabora (Ha OK 01
OpraHUYECKUX KaueCTBEHHBIE PEAKIINU BBIOOD):
BEII[ECTB OpPraHUYEeCKUX coequHeHn |— KadecTBeHHBIC peakiuu Ha
OTJEJIbHBIX OTJEJIbHBIX KJIACCOB OTJeJIbHBIE KJIaCChl
KJIACCOB C OpPraHMYECKUX BEIIECTB;
HCII0JIb30BaHUEM — KauecTBeHHBII aHAIN3
KaueCTBEHHBIX OpPraHMYECKUX COECAMHEHUN 1O
peaxkuuit (GYHKIMOHAJBHBIM TPYIIIIaM.

2. [IpakTueckue 3aaHus Ha
COCTaBJICHHE Ka4eCTBEHHBIX
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/ Tema
peakuuii oOHapy)KeHus
OpPraHUYECKUX COECIMHEHHUI.
Il |[[IpuknagHoi Moayab
8 [Pa3neax 8. OuenuBarp nociaeAcTBus |3amura Keica (€ y4eToM
Xumusi B ObITY U |OBITOBOM M Oynymeii npogeccnoHAIbHOM
NMPOU3BOJICTBEHH |IIPOU3BOACTBEHHOM AesiTeJILHOCTH)
0¥l 1eAATeIbHOCTH |1eITeJIbHOCTH YeJIOBEKA €
YeJi0BeKa MO3UIMI IKOJTIOTHYECKOMI
0e30MacHOCTH
Xumus B ObiTy 1 |O1ieHUBATH MOCIEICTBHS Keiic (¢ yuetom Oyaymieit OK 01
MIPOU3BOACTBEHHO |OBITOBOM U npodeccruoHanbHOoM OK 02
U IeATEIbHOCTH  |IIPOU3BOACTBEHHOM e TeITbHOCTH) OK 04
YyernoBeKa JIEATEIIbBHOCTH YeJlIOBeKa ¢ |BO3MOKHBIE TEMBI KEHCOB: OK 07
MO3ULIMH YKOJOTHYECKON 1. Ilorenyenune kmuMaTa u
6e301acHOCTH BBICBOOOXIEHUE Ta30BBIX
TUAPATOB CO JHA OKEaHa.
2. Bynyiuue Matepuaisl i
aBHa-, MAllIMHO- U
puOOPOCTPOCHUS.
3. HoBreie MaTepuasl 1jst
COJIHEUHBIX OaTapei.
4. JlexapcTBa Ha OCHOBE
PaCTUTENBbHBIX MTPENapaToB.
9.1 |Pazgen 9.1. HNHuTepnperupoBars 3ammura yyeOHo-
HccaenoBanue 1 |XMMHYECKHE MPOLECCHl U [MCCJIEI0BATENbCKOI0 MPOEKTa
XUMHYECKH I siBJIeHHs1 B Ouocepe (c yuerom Oynyiueit
aHaJIn3 00beKTOB npo¢eccHOHATBHOM
ouocepnbl AesITeJIbHOCTH)
9.1.1 |OcHoBBI Beimonsste monHenid muka | 1. JlabopaTophas paborta OK 01
1abopaTopHOM 3KCIIEPUMEHTAIILHOI 0 «OcHOBBI 1a00paTOPHOIA
NPAKTUKU B HCCJIEIOBAHUSA C MIPAKTUKH.
npodeccuoHanbH  |COOIOACHUEM TIPABHUIT 2. TunoBble pacyeTsl 1O

BIX JTA0OPATOPHAX

0e30macHOro OOpaICHHS C
BEIIECTBAMHU U
1a00paTOPHBIM
o0opynoBaHUEM

TEMAaTHKE 3KCIIEPUMEHTA.
3. 3aga4u Ha BEIUUCIICHUE
CPEIHEro 3Ha4YEHUs
AKCIEPUMEHTAJIbHBIX JaHHBIX,
MOTPELIHOCTH.

4. IlpencraBieHue pe3ybTaToB
JKCIIEPUMEHTA B Pa3IM4HON
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Ne );T Pe3yabTar 00yueHus OueHo4HbIe MEPONIPUATHS OK
eMa
¢dopme (Tabiuna, rpaduk,
OTYET, IOKJIa, PE3CHTAIIH).
9.1.2 | Xumuyeckui UccnenoBats xumuueckuit | 1. Tect «CBoiicTBa U cocTaB OK 01
aHanu3 IpoOd BOJIBI [COCTaB MPOO BOBI BOJIBD». OK 02
2. 3ananue « XUuMUYECKUI OK 07

COCTaB BOJIbI, TUII BOJIbI U
CrocoObl ee TPUMEHEHUs» (C
UCIOJIb30BaHUEM HOPMATHBHBIX
JOKYMEHTOB).

3. IIpakTHKO-OpHEHTUPOBAHHBIE
TEOpETHUECKUE 3aJIaHus Ha
COCTaB BOJIbI U CITOCOOBI
BBIPaKEHHSI KOHIICHTPALUHN U
nepecueT KOHLEHTpaluii (¢
UCIOJIb30BaHUEM HOPMATHBHbIX
JOKYMEHTOB).

4. JlabopaTopHas paboTa Ha
BBIOOD:

— Ouucrka BOAbI OT
3arpsi3HECHUN;

— Onpenenenne pH Bonsl u ee
KHUCIIOTHOCTH;

— OnpeneeHne KeCTKOCTH
BOJIbI U CIIOCOOBI €€
YCTpaHEHHUSL.
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/ Tema
9.1.3 [ Xumuyeckuit UccnenoBary xumuueckuit | 1. Tect «Oprannueckue u OK 01
KOHTPOJIb COCTaB IPOAYKTOB IIUTAHUS |HEOPraHUYECKUE BEILECTBA, OK 02
Ka4yecTBa BXO/s1IME B cocTaB mpoaykTtoB |(OK 07
MIPOAYKTOB TTATAHUS.
MIUTAHUSA 2. [IpakTHKO-OpUEHTUPOBAHHBIE
3a71aHus 110 KYJIMHApHON
TEeMaTHKeE.
3. JJabopaTopnas pabora (Ha
BBIOOD):
— OGHapyxeHue HUTPATOB B
MPOAYKTaX MUTAHUS;
— HUccnenoBanue npo1yKToB
MUTaHMs Ha HAJIMYUE YIIIEBOJIOB
(Myka, TBOpOT, MOJIOKO, HOT'ypT)
Ha HaJIM4YKE yrieBOJOB
(kpaxmar, TI0K03a, caxapo3a).
9.1.4 | Xumuueckuii Uccnenosats xumnueckuii |1. Tect mo Teme «Xumunueckui |[OK 01
aHasm3 npood cocTaB poO MOYBBI COCTaB HEOPraHUYECKUX U OK 02
MOYBbI OPraHUYECKUX YA0OpEHUN». OK 07

2. 3ananue «B3anMocBs3b
COCTaBa MOYBBI, THIT TOYBBI U €€
Ha3HAYCHWUSI.

3. JlabopatopHas pabora (Ha
BBIOOD):

— OGHapyxeHue
HEOPraHWYECKUX MPUMECE B
podax MOYBHI;

— Onpenenenne pH BongHOM
BBITSDKKU MTOYBBI, €€
KHUCIOTHOCTHU U MIETIOYHOCTH.
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/T Pe3yabTar 00yueHus OueHo4HbIe MEPONIPUATHS OK
ema

9.1.5 [UccnenoBanue HccnenoBath XuMmudeckuid | Y4eOHO-HCCIIeI0BATEhCKUM OK 01
00BEKTOB coctaB 00BEKTOB OMOC(EPHI |IPOEKT B 00JIaCTH OK 02
ouocdepnt Ha IpUMeEpe MPOTYKTOB MCCIIENOBaHUs 00HEKTOB OK 04
MUTaHUs, BOJBI U IIOYBbI o6uocdepsl. OK 07
Bo3MOKHBIE TEMBI IPOCKTOB:

1. UccnenoBanue cocraBa
MUHEpPaJTHLHON BOJIBI U
PEKOMEHIAINH T10 ee
UCTIOJIb30BAHUIO.

2. UccnenoBanue
pa3pyLIAOIIEro AEH CTBUS
IIPUPOAHON BOJBI HA
CTPOHTEILHBIC MATCPUAITHI.

3. CocraBiieHHE IPOEKTA
[BETHUKA/Oropoja/cana B
3aBHCHUMOCTH OT COCTaBa
MIPOAHATM3UPOBAHHBIX ITOYB.

4. CocraBieHue
cOamaHCHPOBAaHHOTO MEHIO Ha
JIeHb (HEJIETI0) B 3aBUCUMOCTH
OT COJIEPKAHUS XUMUIECKUX
MaKpO U MHKPOIJIEMEHTOB B
MPOAYKTAX MATAHUS.

5. UccnenoBanue KauecTBa
MUTHLEBOU BOJIBI.

6. Uccnenosanue rnpod
BOZOIIPOBOJHOM BOABI HA
MpeaMET YCTPaHEHUS
JKECTKOCTH.

7. YcrpaHeHue 5KeCTKOCTH BOABI
B CEJIbCKOXO0351CTBEHHOU

NS TeTbHOCTH.

9.2 (Pa3nen 9.2. HNuTepnperupoBars Y4yebHo-ucCcae10BATENbCKHUI
HccaenoBanue 1 (XMMHYeCKHE IPOLECCHI U (MPOEKT (€ y4eToM Oyayiueit
XUMHYECKH I SIBJICHUSA B TeXHOC(epe npo¢eccHOHATBHOM

AHAJIN3 00 bEKTOB AesiTeJILHOCTH)

TexXHOC(pepbl
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/ Tema

9.2.1 |OcHoBBI Bemonnsats nonaeid mukn | 1. Jlabopatopuas pabora OK 01
nabopaTopHOi AKCIIEPUMEH TATLHOTO «OCcHOBBI 1a00paTOPHOIA
MPaKTUKH B WCCIICIOBAHUS C MIPAKTUKH.

PO eCCHOHANIBH  |COOJIOICHUEM TTPaBUIT 2. TumnoBble pacueTsl MO
BIX JJaOopaTopHsX |6€30MacHOro O0palleHus C |TeMaTUKE HKCIEPHUMEHTA.
BEIIECTBAMHU U 3. 3a7a4n Ha BBIYUCIICHUE
71a00paTOPHBIM CpeIHEero 3HaYCHUS
o0opyioBaHNEM AKCIEPUMEHTAIBHBIX JaHHBIX,
MOTPEIIHOCTH.
4. IlpencraBieHue pe3ybTaToB
9KCIIEPUMEHTA B Pa3JIM4HOU
¢dbopme (Tabnuua, rpapuk,
OTYET, IOKJIa, PE3CHTAIUA).

9.2.2 | Xumuueckuii UccnenoBarh xumuyeckuit |1. 3agauu Ha onpenesieHue OK 01
aHajau3 Ipood COCTaB MPOO TEXHUYECKOH |METasIOB, HEOPraHUYECKUX OK 02
TEXHUYECKOU BOJIBI AHUOHOB U OPTraHUYECKUX OK 07
BOJIBI BEIIECTB B TEXHUYECKOH BOJIE

pa3HOro Ha3HAYEHUS.
2. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOpETHUECKUE 3aJIaHus Ha
COCTaB BOJIbI U CITOCOOBI
BBIPAXKEHUS KOHLIEHTpaUUi U
nepecyeT KOHIEHTpaluii (¢
UCMOJIb30BaHUEM HOPMAaTHBHBIX
JOKYMEHTOB).

3. 3ananune « XUMUYECKUI
COCTaB TEXHUYECKON BOJbBI, TUII
BOJIBI U CITOCOOBI €€
pUMEeHeHus» (¢
MCIO0JIb30BaHUEM HOPMAaTHUBHBIX
JIOKYMEHTOB).

4. JlabopaTtopHas pabora (Ha
BBIOOD):

— Onpenenenne XJIO0pHUI0B
METOIOM TUTPOBAHUS B
TEXHHUYECKOH BOJIC;

— Onpenenenne )KeCcTKOCTH
TEXHUYECKOH BOABI METOJIOM
TUTPOBAHUS.
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Ne Mozyar / Pasnen Pe3yabTar 00y4yeHnus OueHoYHbIe MEepONIPUATHSA OK
/ Tema

9.2.3 | Xumuueckuii Hccnenosate cogepxanue |1. Tect mo reme «Xumuueckuii [OK 01
KOHTPOJIb YTIIEKUCIIOTO Ta3a B BO3/lyXe |cocTaB atMocdepHoro Boznyxa |[OK 02
Ka4yecTBa BO3AyXa 1 BO3yXa pabodeit 30HbI. OK 07

2. [IpakTHKO-OpUEHTUPOBAHHBIE
3a/IaHMsl HA XUMUYECKUN aHaJN3
cocTaBa BO3/yXa.

3. JlabopatopHas paboTa
«OrmpeneneHue coep KaHus
YTJIEKHUCIIOTO T'a3a B BO31YyXe
MOMEIIEHHS dKCIIpecc-
METOJIOM.

9.2.4 | Xumuyeckui HccnenoBath mpoObI 1. IIpaktuko-opuenTrpoBanubie (OK 01
aHajau3 Ipood MaTepualioB CTPOUTEIBHO- |3aJaHUs IO XUMUYECKOMY OK 02
MaTepHaoB pecTaBpalluOHHOM aHanu3y npod MaTepuajoB OK 07
CTPOHUTENBHO- NEeSITENbHOCTU M TM3aliHa  |CTPOUTEIbHO-PECTaBPAIIHOHHOM
pecTaBpaIMOHHOM NEeATEILHOCTH U AU3aiiHa.
JeSTeIbHOCTU U 2. JJabopaTtopnas paborta (Ha
J3aiHa BBIOOD):

— N3roroBiienne kpacok
(moaGop MUTMEHTOB H
CBSI3BIBAIOIINX BEIIECCTB);

— HccnenoBanue CBOWCTB
BSDKYIIMX BEIIECTB HAa MPUMeEPE
TUIICa.

9.2.5|UccnenoBanue UccnenoBath xumMuueckuit | Y4eOHO-UCCIEI0BATENHCKHUI OK 01
00BEKTOB cocTaB 00BEKTOB IIPOEKT B 00acTu OK 02
TEXHOC(EpPbI TeXHOC(EpPHI Ha IPUMEPE  |HCCIIeI0BaHUS OOBEKTOB OK 04

TEXHUYECKOU BOJIBI U TEXHOC(EpHI. OK 07

MaTepUaOB CTPOUTENBHO-
pecTaBpalluOHHOM
NEesITeNIbHOCTU U TU3aiiHa

Bo3MoKHBIE TEMBI TPOSKTOB:
1. KoHTpoJib kauecTBa
TEXHUYECKOM BOJIBI Pa3HBIX
BHUJIOB B COOTBETCTBHH C
meronukamu mo I'OCT.

2. Co3nanue 1eKopaTUBHOM
TYKATYPKH.

3. [TurMeHTHl B U3IEINX U3
CTEKJIA.

4. UccnemoBanue
pa3pyaoIIero el CTBHUS BOJIbI
Ha CTPOUTEIbHbIE MaTEPUATBL.
5. OneHka COCTOSTHUS BO3/TyXa
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Moayas / Pazgen
/ Tema

Pe3yabTar 00yueHus

OueHo4HbIe MEPONIPUATHS

OK

paboueii 30HBI CIIEIHANTNCTA
(TexHoora, CTpOMTENS U T.II., C
y4eTOM 00J1aCcTH
npodeccruoHanbHOoM
NESITEIbHOCTH) B COOTBETCTBUU
C HOPMATHBHBIMH
JTOKYMEHTaMH.
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6. ATAIITAIIUS PABGOUYEN ITIPOT'PAMMBI ITPU OBYYEHUUA UHBAJIUI0OB
Nl € OrPAHUYEHHBIMHA BO3SMOXHOCTAMMU 3/10POBbS

Ananranus padoueit mporpammsl yueOHoi nuctuminael [1/1. 02 Xumus npoBoguTcs npu
peanu3any  aJanTUBHOM  00pa30BaTENbHOM MpOrpaMMBbl — TMPOTPAMMBI  MOATOTOBKHU
CICIMAMCTOB CPEIHEro 3BeHa mo cnenuanbHocTH 33.02.01 dapmanus B mHelsaX oOecredeHUs
npaBa WHBAJIUIAOB W JIMIl C OrPAaHUYEHHBIMM BO3MOXKHOCTSIMH 3I0pOBbS Ha IOIy4YEeHHUE
npoecCHOHaNbHOr0 00pa30BaHMs, CO3JAaHUS HEOOXOMMMBIX [UJISi TONYyYEHHUS CPEIHEro
podeCCHOHALHOTO 00pa30BaHUsl YCIOBH, a TAK)KE 00€CTIeUeHUS JOCTIKECHHS 00 yJatOIUMUCS
WHBAJIMJIAMH W JIAIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH  37I0POBBSI  PE3YJIHTAaTOB
(hopMHUpPOBaHUSI TPAKTHUECKOTO OMBITA.

Oobopyoosanue yueon020 Kadunema Xumuu 01 00y4aAOWUXCA C PA3TUYHBIMU 6UOAMU
02paHu4eHus 300p06b:

OcHamienne kaOuHeTa XUMHUM JIOJDKHO OTBeYaTh OCOOBIM  00pa3oBaTelIbHBIM
HoTPeOHOCTSIM 00Y4YarOIIMXCS MHBAJMIOB U JIMLl C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMH 3/10POBBS.
Kabuner nomkeH ObITh OCHalIeHbI O00OPYAOBAHMEM M y4EOHBIMH MECTaMHU C TEXHHYECKUMU
cpeAcTBaMH 00y4YeHHUs IS 00YHAIOIIUXCS C Pa3IMYHBIMU BUAAMH OT pAaHUYECHHH 310pOBBSI.

Kabuner, B koTopomM 00ydaroTCs JIMIla ¢ HAPYLIEHUEM CIIyXa JI0JDKEH OBITh 000pyI0BaH
PaauoOKIIaCCOM, KOMIIBIOTEPHOM TEXHHUKOM, ayJIHMOTEXHUKOM, BHJICOTEXHUKOW, DJIEKTPOHHOU
JIOCKOH, MYJIbTUMEIUINHON CUCTEMOM.

Hnsa cnaboBuasmux oOyyaromuxcs B KaOWHETe MpeaycMaTpUBAIOTCA MPOCMOTP
yIaJeHHBIX OOBEKTOB TMPH TIOMOIIM BHIECOYBENUYHUTENEH [ yJAJEeHHOrO IIPOCMOTpA.
Hcnons3oBanue bpalineBCKoll KOMIBIOTEPHOW TEXHUKH, OBJIEKTPOHHBIX JIyI, MpOrpamMm
HEBHU3YaJIbHOTO JOCTyNa K WH(OpManuM, TEXHUYECKHUX CPEICTB MpHeMa-Tiepenadn y4eOHOou
nH(pOopMaIUK B IOCTYIHBIX (opMax.

st oOydaronxcsi ¢ HapyIIeHWeM OIOPHO-IBUTATEILHOTO anmapara KaOWHET ODKEH
OBITH 000PYI0BaH MEPEIBHKHBIMU PETYJIUPYEMBIMH TAPTAMH C UCTOYHUKOM ITHTAHUS.

BrlieykazaHHOe OCHAIllEHUE YCTaHABIMBACTCS B KAOMHETE MPU HAIMYHH 00ydJaroIuXcs
M0 aJanTHPOBAHHOW 00pa3oBaTENbHON IporpaMMme C y4eTOM HMMEIOIIErocs THIa HapyIICHHMA
3JI0pOBBS Y 00yUaroIIerocs.

Opzanuzayus nPAKMuUKU O00yUAIOWUXCA UHGANUO06 U JUY C OPAHUYEHHBIMU
603MONCHOCMAMU 300P06bA

®dopma poBenieHus yaeOHOM ¥ MPOU3BOICTBEHHOMN MTPAKTUKHA YCTAaHABIUBACTCS C YYETOM
0COOEHHOCTEW MCUXOPU3UUECKOTO Pa3BUTHSA, MHAMBUIYAIBHBIX BO3MOXHOCTEH U COCTOSHUSA
310pOBbs 00 yUAIOIIMXCSI UHBAIUJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/T0POBbSIL.

[Ipu onpeneneHnn MECT MPOXOXKICHUS TPAKTUKH JJIs1 JAHHOW KaTEropuu 00y4aromnXxcst
HEOOXOAMMO YYUTHIBaTh pPEKOMEHJAIMH, HaHHBbIE [0 pe3ylbTaTaM MEIUKO-COIHAIIbHOM
SKCHEPTU3Bl, CofepXkallelics B WHAMBUAYAIbHOH TNporpaMme peaOdHIUTallMd WHBAIUAA,
OTHOCUTEIBHO PEKOMEHI0BAHHBIX YCJIOBUM U BUJIOB TPY/a.

[Ipu HEeoOXoAMMOCTH ISt TPOXOXKICHUS TPAKTUKHN WHBAINIAMU CO3/IAI0TCS CTICIIUAIbHBIE
pabouyne Mecrta C y4eTOM HapyIICHHBIX (PYHKIUS M OTPAHUYCHHUN WX KU3HEACSITEIHHOCTU B
COOTBETCTBHH C TPeOOBaHMSIMH, YTBEP)KICHHBIMU TpukazoM MwuHucrepctBa Tpyaa Poccuu ot
19.11.2013 r. Ne 685H.

Hughopmayuonnoe u memoouuecxkoe odecneuenue 00yuanmuxcs

Joctyn x MHPOPMAIMOHHBIM M OHOIMOrpauueckuM pecypcaMm, yKa3aHHBIM B IT. 3.2.
paboueit mMporpamMmsl, TIOJDKEH OBITh IPeCcTaBlieH B (opMax, aAalTHPOBAHHBIX K OTPAaHUYCHUSIM
3JI0pPOBbsI 00 YUAOIIMXCSI UHBAIHUJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU 3/T0POBBSI:

JI1st il ¢ HapyIIeHUsIMU 3peHusl (He MEHEe OJJHOTO BU/IA):

- B Ie4aTHOH (hopMe YBETUUYEHHBIM MIPHPTOM;

- B (popMe 3JIEKTPOHHOI'O JOKYMEHTA;

- B opme aynuodaiina;

- B meyatHo# ¢opme Ha A3bIke bpaiims.
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JIst mun ¢ HapyUIeHUsIMU CITyXa:

- B IIe4aTHOM (hopme;

- B (hopme 3EKTPOHHOIO TOKYMEHTA.

JIjis U1 ¢ HapyIIEHUsIMU OTIOPHO-ABUIAaTEIbHOIO anmnapaTta (He MeHee OJHOro BUJA):

- B IIe4aTHOH (opme;

- B (hopMe 3JIEKTPOHHOTO JTOKYMEHTA;

- B opme aynuodaiina.

JUis un ¢ HEpBHO-IICUXUYECKMMH HapyLIEHUAMHU (PacCTPONCTBO ayTUYECKOIO CIIEKTPA,
HapylIeHU e ICUXUYECKOr 0 pa3BUTHA) (HE MEHEE OJTHOTO BU/IA):

- UCIIOJIb30BaHUE TEKCTa C WILTIOCTPALUSIMY;

- MyJIbTUMEAMIHbBIE MaTepHAaIIbI.

Bo Bpems caMOCTOSTENbHOM MOATOTOBKM OOydaromMecs WHBIMABI M JIMIA C
OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370pPOBbSl JIOJDKHBI OBITH OOECHEeueHBI JTOCTYIIOM K CeTH
WutepHer.

Dopmovl u MemoObl KOHMPOIA U OUEHKU PE3YTbMamog 00y4eHuA

[IpumeHsieMbie TIpu peanm3anuu padodeil mporpammbl ydaeOHo#M aucrurmamabl 11]1.02
Xumuss GOpMbI M METOABI KOHTPOJII MPOBOASATCS C YYETOM OrPAaHHYEHHUS 370POBbS
00y4JaroIIMXCS.

[enbto TeKyIIero KOHTPOJIS SBJISETCS CBOEBPEMEHHOE BBISIBIICHUE 3aTPyJHEHUH U
OTCTaBaHUs OOY4YaIOIIErocsi € OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 310pOBbSi U BHECEHHE
KOPPEKTUBOB B YYEOHYIO 1€ITEIHHOCTb.

dopMa NPOMEKYTOUHOM aTTECTAlMHM YCTAHABIMBAECTCS C YYETOM HWHIMBHAYalIbHBIX
MCUXOPU3NIECKUX OCOOCHHOCTEH OOydYalomuxcs WHBAIMIAOB W JHIl C Or PAHUYCHHBIMU
BO3MOKHOCTSIMH 3/10pOBbsI (YCTHO, IUCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbIOTEpE, B (hopme
TECTUPOBAHUS U T.I1.).

[Ipu npoBeneHUN MPOMEKYTOUHON aTTECTAlMKM 00yYarolEeMyCs MPEAOCTaBISAETCS BpeMsl
Ha TIOATOTOBKY K OTBETY, YBEJIMYEHHOE HE 0oJjiee 4yeM B TpU pas3a YCTAHOBJIEHHOIO s
MOJTOTOBKHU K OTBETY 00yYarOIUMCsl, He UMEIOLIMM OTPaHUYCHUN B COCTOSIHUH 3/I0OPOBBSI.
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7. JUCT BHECEHHBIX N3MEHEHUI

JlonosiHeHus1 M ©I3MeHEeHUs B padoyeii mporpamMmme

3a / yueOHbIii roj

B pa6ouyto mporpammy I1JI. 02 Xumust

o crerranbaoctd 33.02.01 apmarmsg

BHOCATCA CICAYIOMUC NOIMOTHCHUA U USMCHCHU:

JlononHeHus: 1 M3MeHeHust BHec(J1a) H.A. Kynaesa
(moxmnuce) N.0. ®amunus

PabGouass mporpamMma mepecMOTpeHa W ofoOpeHa Ha 3aceJaHuu TPEIMETHOW (IIUKIJIOBOWN)
KOMUCCHUU MCOAUIINHCKHUX U €CTECTBCHHBIX AU CIHUIIIINH

« » 20 T.

IIpencenarens mpeaMeTHON

(LIMKIIOBOI ) KOMUCCUU A.M. KupxknnoBa
(oAmnuchH) N.0. amunust




