[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0

NHbopmaums o Bnagenbue:

DNO: Kynxesa Canna KepPEPAE TEPCTBO HAYKH U BBICILIETO OBPA30BAHUSI POCCUMCKOM ®EJEPALIUU
BomxHocts: Pektop (enepanbHoe rocyrapcTBeHHoe 0I01KeTHOE 00pa3oBaTeIbHOE

Nata nognucanna: 01.10.2026 08:40:52 yupexkaeHne BbICIIEro 06pa3oBaHus

YHUKabHbIVA NPOTPaMMHbIV KIll04: «MailKoncKuii rocy1apcTBeHHBI TEXHOJIOTHYeCKHil YHUBEPCHTET
71183e1134ef9cfa69b206d480271b3c1a975e6f

TMoanTexHHYECKHI KOJJIEIK

IIpenmeTHas (WMKJIOBasi) KOMHCCHSI MEIHIHHCKHX M €CTECTBEHHBIX HAYK

YTBEPAJIAIO

3 ATXyTbI3
" 20261

PABOYAS IIPOTPAMMA YYEBHOU JUCIHUILIVHBI

HaunmenoBanue nucoumianabl COO 02.01 Xumus

HanMenoBanne cnenunajnrHocta 36.02.01 Berepunapusa

KBanuduxanus BpinyckHuka_BetepuHapHelil Genbaiiep

®opma 00y4eHus OUHas

Matikon, 2026



PaGouas nporpamma cocraBiena Ha ocHoBe @I'OC CIIO u yuebHoro mnana MI'TY no
crienaibHocTd  36.02.01 BeTepunapus

CocraBuTenb paboueil IporpaMMsl:

TIpernoiaBaTenhb PN F H.A Kynaepa
N.0.®amumus

Pabouas nporpamma yTBepIKIAeHa Ha 3aCeaHUU MTPEAMETHOM (IIMKIIOBOI) KOMUCCUU
MEIUIIMHCKUX U €CTECTBEHHBIX HAYK

[Ipencenarens npeaMeTHOH (LIMKIOBOW) KOMUCCHH
26.05.2026

A.M. KupxkutoBa
N.0. damunus

COI''TACOBAHO:

3amMecTHTeNb JUPEKTOpa 1Mo yueOHO# paboTe
26.05.2026

/7 )
(nonnﬂV d.A.Tomnosipsae

N.0. damunus



COJEPKAHME

1. [TACIIOPT PABOYEN ITPOI'PAMMGBI YUEBHOM JTUCIHUATIINHBI
2. CTPYKTYPA U COJIEPXKAHUE YUYEBHOU JIUCIATIIVHBI

3. KAJIEHJAPHBIII TPA®UK TI0 BOCIUTATEJLHOII PABOTE TIIO
JCLIUITJIMHE

4. YCJIOBUSI PEAJIM3ALIMA IIPOTPAMMBI  OBIIEOBPA3OBATEJILHOM
JIACHUTUIMHBI

5. KOHTPOJIb U OILEHKA PE3YJIbTATOB OCBOEHUS VYEBHOM
JIACLUTUIMHBI

6. AIATITALIS PABOYEM ITPOTPAMMBI ITPU OBYUYEHNH MHBAJIMIOB U JINIL]
C O'PAHMYEHHBIMHU BO3MOXHOCTAMU 310POBbA

7. JUCT BHECEHHBIX U3MEHEHUI

14

34

34

36

50

52



1. MACIIOPT PABOYEW ITPOI'PAMMbBI YYEFHOM JTUCIATLJIMHBI
C00.02.01 XUuMus

1.1.006s1acTh NpMeHEHHUs1 IPOrPAMMBI

PaGouas mporpamma yueOnoit mucuuminael COO 02.01 Xumus sSBAsSETCS COCTaBHON YacThiO
OCHOBHOI mpodeccroHanbHOH 00pa30BaTeNIbHON MNPOrpaMMBbl  MOJTUTEXHUYECKOTO KOJUIeIKa
OI'BOY BO «MITVY» B coorBercTBUU C (eAepalbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHaapToM cpeaHero mpodeccuoHanpHoro obpaszoBanusi (mamee — @OIOC CIIO) mo
crienmainbHocT 36.02.01 Berepunapus

1.2. MecTo0 y4eOHOH JUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

O6meo6pazoBarenpHas aucnumummaa COO 02.01 «Xumus» sSBIsieTCsS 0053aTeIbHONH 4YacThIO
00111e00pazoBaTesbHOTO IMKIIa 00pazoBarenbHON nporpamMmbl B cooTBeTcTBUM ¢ ®I'OC CIIO mo
npodeccun/cnennansaoctu 36.02.01 Berepunapust

TpymoeMKOCTh TUCHMIUIMHBI «XHMHs» Ha YriyOJeHHOM ypoBHE cocraBiser 138 waca, u3
KOTOpBIX 64 yaca — 6a30BbIiA MOTyJb (7 pa3menoB) U 74 4aca — MPUKIAIHOW MOIYJb (2 pazjiena),
BKJIIOYAIONIUN  TPAKTUKO-OPUEHTHPOBAHHOE  COJEpXaHWE,  yCHIMBAIOUIEE  MPOQPUIbHYIO
COCTABJISIFOLIYIO TT0 KOHKPETHOM MpodhecCuu Uit CIeUaTbHOCTH.

[IpuknanHoil Moaynb BKIIOYaeT ABa paszgena. Pazgen 8 «Xumus B ObITY U IPOU3BOACTBEHHON
JESTEIIbHOCTH YeJIOBEKa» peanu3yercs s Bcex Mpodeccuil/crenuaibHOCTe Ha MaTepuaie
KEHMCOB, CBA3aHHBLIX C DKOJIOTMYECKOH O€30MacHOCThI0 M OIEHKOH ITOCJIEACTBUH OBITOBOH H
MPOU3BOJICTBEHHON JCSITEILHOCTH, IO OTpacisM Oyaymiedl npodecCHOHATBHOU IeSTeIbHOCTH
oOyJarouuxcs.

TemaTuka pazgena 9 BapbUpyeTCs MO OOBEKTY Oyaymier mpodecCHOHATbHON esATeIbHOCTH
CTYIEHTOB — Onocdepa (>KUBbIE OPTaHU3MBbI) HIIM TeXHOCPEpa (TEXHOIOTUIECKUE OOBEKTHI).

1.3. ean u 3aga4u AMCUMILIMHBI — TPeOOBAHMS K pe3y1bTaTaM OCBOCHUSA

AUCHUILIUHBI

1.3.1. Llenu u 3agauu AUCHUILIUHBI

DopMHUpPOBAaHUE Y CTYIEHTOB XHUMHYECKON COCTABIISIIOIICH €CTeCTBEHHO-HAYYHON KapTUHBI
MUpa KaK OCHOBBI MPHUHATHS pEIICHUH B IKU3HEHHBIX M IPOU3BOJCTBEHHBIX CHUTYaIUsX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOJIHOM cperie.

3aa4u TUCHUIUIUHBL:

1) cdopmupoBaTh HOHMMaHHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX IHPOIECCOB U
SBIICHUN B OKpYXKaloIlIel cpene, UEIOCTHOW HAyyHOW KapTUHBI MHpa, B3aUMOCBS3H H
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS NPOBOAUTH pacueThl MO XHUMHUYECKUM (opMmynaM H ypaBHEHHSIM
XUMUYECKUX  pEeaklui, I[JIaHUPOBaTh W  HMHTEPIPETUPOBATH  PE3YIbTAaThl  XUMHUYECKUX
HKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKU MPOBEACHUS XUMHUYECKHUX DKCIEPUMEHTAIBHBIX HCCICAOBAHHUU C
COOITIO/IEHIEM TIPaBUIT €301TacHOTO OOPAIICHNUS C BEIIECTBAMHU M Ja0OpAaTOPHBIM 000PYI0BaHHEM;

4) pa3BUTh YMEHHUS aHAIU3UPOBATH, OICHUBATH, IIPOBEPATh Ha JOCTOBEPHOCTh M 0000IIAThH
UHPOPMAITUIO XMMHYECKOTO XapaKTepa U3 Pa3IUIHbIX HCTOYHUKOB;

5) copMupoBaTh yMEHUSI IPOTHO3UPOBATH MOCJIEACTBUS CBOEH NEATEILHOCTH M XUMHYECKUX
MPUPOHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX MTPOIIECCOB;

6) chopMHUPOBATH MOHUMAHKE 3HAYUMOCTH JIOCTH)KEHUN XUMUYECKOW HAYKH U TEXHOJIOTHHA TSI
Pa3BUTHS COIIMATBHOM U MTPOU3BOJCTBEHHOM cdep.

1.3.2. Ilnanupyemble pe3ynbTaTbl OCBOCHMSI 00I1€00pa30BaTEIbHOW JAUCIUIUIMHBI B
cootBercTBuU ¢ ®I'OC CIIO u Ha ocuoBe PI'OC COO



Kon u
HAaHMeEHOBaHHeE
(popmupyembIx
KOMIIeTeHIH i

H.]IaHI/IpyeMbIe pe3yabTaTbl 0CBOCHUA TUCHUIIIHHBI

O6mme!

JMcuunIMHapHbie?

OK 01. Beibupats
CIIOCOOBI peICHUS
3ama4
npodeCCHOHATLHON
JeSTSIbHOCTH
MPUMEHHUTEIBHO K
pa3IMIHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCIIMTAHUSI:

- TOTOBHOCTh K TPY/y, OCO3HAHHE IICHHOCTH MacTEepCTBa,
TpyAoIo0ue;

- TOTOBHOCTb K aKTMBHOM IE€ATEILHOCTH TEXHOJIOTHYECKON
CIIOCOOHOCTH

u COHH&HBHOI\& HaIpaBJICHHOCTH,

I/IHI/IIII/II/IpOBaTI), HJIaHI/IpOBaTI) 158 CaMOCTOSTCIIBHO
BBITIOJIHATH TaKyIO JACATCIIbHOCTD,

- WHTEpeC K pa3uyHbIM cdepaM TpodecCHOHATHHON
e TCIIbHOCTH,

OsBjagenue YHHUBepPCAJIbHbBIMU
NO3HABATEJbHBLIMH el CTBUSIMMU:

a) 0a30Bble JJOrHYecKUe JeHCTBHS:

- CaMOCTOATCIBHO (bOpMy.TII/IpOBaTB U aKTyaJIu3npoBaThb

y4eOHBbIMHU

npobeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK WJIM OCHOBAHHUS
JUTSL CpaBHEHU S, KiTaccuukanuu 1 00001eHus;

- ONpEeNeNATh e JeATEeIHHOCTH, 33/1aBaTh IMapaMeTPhl U
KPUTEPHH UX JOCTHKCHHUS,
3aKOHOMEPHOCTH U

-  BBIABJIATH IIPpOTHUBOPCYHA B

pacCMaTpuBaCMBbIX SIBJICHUAX,

- BJIaACTb CHUCTEMOHM XHUMHUUYECKUX 3HaHI/II71, KOTOpasa BKIHOYACT!:

OCHOBOIIOJararomue IIOHATHUA (XI/IMI/ILIGCKI/Iﬁ

JMIeKTpOHHas 00o0JiouKa aTtoMma, S-, p-, d-3JEKTPOHHBIE OpOUTAIH

3JIEMEHT, aTOM,
aTOMOB, MOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTD,
CTENEHb OKUCJIEHMS, XMMHUYECKas CBs3b, MOJb, MOJIIpHas macca,
MOJISIPHBIA 00bEM, YIIIepOJHBIN CKeleT, (PyHKIMOHAIbHAS TPyIINa,
paaMKai, U30MEpusi, U30MEpPbl, TOMOJIOTUYECKUN psijl, TOMOJIOTH,
YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOJAEpIKallue
OMOJIOTUYECKH aKTHUBHbBIE BELIECTBA (YIJIEBOJBI, MKUPbI, OENKH),

COCIUHCHHS,

MOHOMCp, MOJIMMEP, CTPYKTYPHOC 3BCHO, BBICOKOMOJICKYJIAPHBIC

COCIUHCHMNA, THUIIBI XHMMHYCCKHX

peakiui

KPUCTAJUIMYECKasi PeEIIeTKa,
(OKHCITUTEIBHO-BOCCTAHOBUTEIIBHEIC,
peakuu obMeHa),

3K30- n
OHJOTCPMUYCCKHC, HMOHHOTI'O
SJICKTPOJIUTBI, HEIJICKTPOJIUTHI, SJICKTPOJIUTHYICCKAA AWCCOLMAlNA,

OKHCJINTCIIb, BOCCTAHOBUTECIIb, CKOPOCTH XHUMHYECKOM pC€aKkuunu,

pacTBop,

XUMHYECKOE PaBHOBECHUE), TEOPUU U 3aKOHBI (TEOPUS XUMUYECKOTO
CTpOeHMsI opraHuueckux BemectB A.M. byrtnepoBa, Tteopus
INEKTPOJIMTUYECKON Jucconuanuy, Inepuoaudeckuii 3axon [I.M.
COXpaHEHMs Macchl),

(baKTOJ'IOFI/ILIeCKI/Ie CBCACHHUA O

MeHﬂeneeBa, 3aKOH

CHUMBOJIMYECKUM  SI3BIK XHUMUU,

3aKOHOMCPHOCTH,

1 YKasblBaloTCA IMYHOCTHbIE U MeTanpeaMeTHble pe3ynbTtaTbl u3 ®FOC COO (B8 nocneaHeit peaakummn ot 12.08.2022) B otrnaronsbHoit popme, dopmupyemble
06wweobpasoBaTeibHON AUCLUNINHOM
2 AvcumnanHapHble (NpeaMeTHbIe) pe3yabTaTbl YKa3biBaloTCA B COOTBETCTBUM C METOAMKOM NPenoAaBaHus AUCLUNINHDI




- BHOCUTbL KOPPCKTHUBbBI B JACATCIBHOCTb, OLCHUBATH

COOTBETCTBUE PE3YJIbTATOB IEJISIM, OLIEHUBATh PHUCKU
MOCJICCTBUI IEATCILHOCTH;

- pa3BUBaTh KPEATHUBHOE MBIIUICHUE I[P PEIICHUU
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCJIEI0BATEILCKUE TeHCTBUSA:

HaBbIKAMHU  y4e€OHO-HUCCIIEIOBATEIbCKON U

paspereHus

- BIAJETh
MPOEKTHOM
npo0Jem;

ACATCIIBHOCTH, HaBbIKaMH

- BBISABIIATD IMPUIUHHO-CIICACTBCHHBIC CBA3HU n

AKTyaJIM3UpOBaTh  3aaavy, BbIABUI'ATh

HaxXOJUTb AaApTyYMCHTBI

TUIIOTE3y  ee
pelIeHus, JUISL  I0Ka3aTelIbCTBa
CBOMX YTBEP)KICHMM, 3a/1aBaTh IapaMeTpbl U KPUTEPUH
peILICHUS;

- aHAJIM3WPOBATH TOJYYCHHBIC B XOJC PEIICHUS 3aJa4u
pe3yibTaThl, KPUTUYCCKH OIICHWBATh HMX JIOCTOBEPHOCTH,
POTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSX;

- YMGTB HepeHOCI/ITB 3HAHUS B HOBH&B&TGHBHYIO 158
HpaKTI/ILIeCKYIO O6HaCTI/I KHU3HEACATCIIbHOCTH,

- YMETb UMHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX
o0OJacren;

- BbIJIBUI'aTb HOBBIC HJCH, HpeI[JIaFaTB OPHFHHaJIBHI)IG
MOJIXOJIbI U PEIICHHUS;

- CIIOCOOHOCTH MX MCIIOIL30BaHMUs B IIO3HABATEILHON U

COHH&HBHOﬁ IMPAaKTHUKE

CBOWCTBAaX, COCTaBe, IOJyYCHHUH M OE30MacHOM HCIOJIb30BAHUU
BOKHEHIINX HEOPTaHUYECKUX M OPTaHWYECKHX BEUIECTB B OBITY U
IPAKTUYECKOH 1€ATEIbHOCTU YEJI0BEKA;

- yMeThb BBISABIATH XapaKTEepPHbIE MPHU3HAKH M B3aUMOCBS3b
W3YYEHHBIX MOHATUN, MPUMEHATH COOTBETCTBYIOIINE MOHITHS MPH
OMKMCAHUU CTPOCHUS M CBOWCTB HEOPTaHMYECKUX M OPraHUYeCKUX
BEIIECTB U WX MPEBPAIICHUN; BBIABISATH B3aUMOCBSI3b XUMHUYECKUX
3HAHMM ¢  TOHATUSMH W TPEJICTaBICHUSIMH  JIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETb HCIOJb30BaTh HAUMEHOBAHUS XUMHUYECKUX COCIUHEHHM
MEXKIYHapOAHOTO COK3a TEOPETUYECKOW W MPUKIAAHON XUMHH U
TPUBHAJIbHbIE HA3BAaHUS BaXHEHIIMX BEIIECTB (ITHJICH, alleTUJIEH,
mmnepud, (eHos, (QopMalbIerul, YKCyCHas KHCIIOTa, TIJIUIUH,
YJrapHbI Tra3, YrJIEKUCIbId ras,
HeraimieHasi M3BeCTb, NHUThEBas cofa W JPYTHX),
dbopMyIibl HEOPTaHUYECKUX M OPraHWYECKUX BEIIECTB, YpaBHEHUS
XUMHYECKHX peaKIuil, OOBICHATh HX CMBICH; TOATBEPKIAThH

aMMHUaK, TramcHas H3BCCTD,

COCTaBJIATH

XapaKTEepHbIE XMMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU
DKCIIEPUMEHTAMMU U 3aIIUCAMH YPABHEHUN XUMUYECKUX PEAKLIUM;

- yMeTb
HEOPraHWYECKHX M OpPraHWYECKMX BEUIECTB K OIPEACICHHBIM

YCTaHABIIMBATh  TPUHAJICKHOCTh  HM3YYCHHBIX
KJlaccaM W TPYIIIaM COCTUHEHWH, XapaKTepu30BaTh HX COCTaB H
BR)KHEHIIME CBOKMCTBA; OIPENCNIATh BHIbI XUMHYECKUX CBS3EH
(xoBayeHTHAS, BOJIOPOIHA),

KpUCTAJUIMICCKUX KJ'IaCCI/I(bI/II_II/IpOBaTB

HMOHHas,
peIeToK

MeTaJuIn4ecKas, THIIBI
BEILECTB;
XUMUYECKHUE PEaKIINH;

- cOopMHPOBATH MPEACTABICHUS: O MaTEPUAITBHOM €IUHCTBE MUDA,
3aKOHOMEPHOCTSAX U ITO3HABAEMOCTH SIBJICHUM IIPUPOJBL, O MECTE U

S3HAYCHHUU XHMHUHU B CHCTCMC CCTCCTBCHHBIX HAyYK MW €€ POJIM B




00eCIeYeHNH YCTOHYMBOTO DPAa3BUTHS YEIOBEYECTBA: B PEHICHUU
npoOsieM  SKOJOTMYECKOM,  SHEPreTUYecKOM M MHUIIEBOU
0€30MaCHOCTH, B  Pa3BUTUU MEIUIUHBI, CO3JAaHUH  HOBBIX
MaTepHajoB, HOBBIX WCTOYHHKOB DJHEPIrUH, B 00eCleUYeHUH
pPallMOHATIBHOIO  IPUPOAONOIL30BaHUSA, B (HOPMUPOBAHUU
MHUpPOBO33pEHUSI U  OOWIell KyJIbTyphl YelOBEKa, a Takke
9KOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3[0POBBIO U
HIPUPOIHOI cpene;

- BJIAJETh CHCTEMOW XUMHMUYECKUX 3HAHMH, KOTOpas BKJIOYAeT:
OCHOBOITOJIATAIONINE TOHATHS (JIOTIOJTHUTENBHO K CHCTEME MOHATUI
0a30BOr0 ypOBHS) - W30TOIBI, OCHOBHOC H BO30YXKIECHHOE
COCTOSIHUE aToMa, THOpHUIN3AIIHs aTOMHBIX OpOUTANIeH, XUMHYECKas
ces3p (" @ " m "", KpaTHBIE CBSA3M), MOJSpHAs KOHIICHTpPALUS,
CTpYKTypHas (opMmyia, u3oMepus (CTPYKTypHas, reoMeTpHuecKas
(uMc-TpaHCc-u30Mepusi), TUIBl XHMHYECKHUX peakiuil (romo- u
reTeporeHHble, 00paTuMble U HEOOPATUMBIE), PACTBOPHI (MICTUHHBIE,
JMCTIEPCHBIE CUCTEMBbI), KPUCTAJUIOTUAPATHI, CTENEHb IUCCOLUALINH,
DIIEKTPOJIN3, KPEKUHI, pUGOPMHHT); TEOPUH U  3aKOHBHI,
3aKOHOMEPHOCTH, MUPOBO33PEHUECKHUE 3HAHMSI, JIe)KAILlME B OCHOBE
NOHUMaHHS TPUYMHHOCTH U CHCTEMHOCTH XWMHYECKUX SIBJICHUH,
COBPEMEHHBIC TPEACTABICHUSI O CTPOCHHUU BELIECTBA HA aTOMHOM,
MOJICKYJISIPHOM W HaJMOJIEKYJSIPHOM YPOBHSX; MPEICTABICHHUS O
MEXaHU3MaX XUMHUYECKUX peakuui, TEepMOAMHAMUYECKUX U
KUHETHMUYECKUX 3aKOHOMEPHOCTSAX HUX MPOTEKaHUs, 0 XUMUYECKOM
PaBHOBECHHM, TUCIEPCHBIX CUCTEMaX, (DaKTOJIOTUUYECKUE CBEACHUS O
CBOWCTBAaX, COCTaBe, IOJyYCHHH M OE30MacHOM HCIOJIb30BAHUU
BOKHEHIINX HEOPTaHUYECKUX M OPTaHWYECKHX BEUIECTB B OBITY U
NPaKTUYECKOH  JIEATENPHOCTH  YEJNOBEKa; OOMMX  HAayYHBIX
OPUHIUIIAX ~ XUMHYECKOrO  TPOM3BOACTBA  (Ha  MpHUMeEpe




IIPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHAKa, METaHOJIA, TIEPepabOTKH
HeTH);

- yYMeTh MPOBOIUTH PACUYCTBl IO XHUMHUYCCKUM (OpMysiaM W
YPaBHCHUSM XHUMHUYECKUX PEAKIUI C MCIIOJIb30BAaHHEM (PU3HUECKUX
BeJIMYMH (Macchl, oOObeMa Tra30B, KOJHYECTBA BEILECTBA),
XapaKTEPU3YIOIIUX BEUIECTBA C KOJUYCCTBEHHON CTOPOHBI: paCUEThI
110 HaXO0XJICHUI0 XUMUYECKOH (hOpMYJIbl BEIIECTBA; PACYEThl MaCChI
(oObeMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIIU OJHO W3
UCXOJIHBIX BEIISCTB JAaHO B BHJE pacTBOpa C OMNpPEICICHHON
MAacCOBOM JIOJICH PAacTBOPEHHOTO BEIISCTBA WJIM JIaHO B M30BITKE
(MMeeT pUMecH); pacdeThl MacCOBOW WM OOBEMHOM JIOH BBIXO/AA
NPOJAYKTa PEaKIUW; PAcUeThl TEIUIOBOTO J(deKra peakiuii,
00BEMHBIX OTHOIIICHUH Tra30B;

- yMeThb BBISBJIATH XapaKTEPHbIC MPHU3HAKH M B3aUMOCBS3b
U3YyUYEHHBIX TOHATHH, MPUMEHSATh COOTBETCTBYIOIINE MMOHITHS TPU
ONKCAaHUH CTPOCHUS M CBONCTB HEOPTaHWYECKUX M OPTaHUYECCKHUX
BEIIECTB U WX MPEBPAICHUH; BBISIBIATh B3aUMOCBSI3b XHMUYCCKHX
3HAHWHA C TIOHATHUSMHU U TPEACTABICHUSMHU IPYTHX MPEIAMETOB JUISI
0oiee OCO3HAHHOTO TIOHMMAHHWS M OOBSCHEHHS CYIIHOCTH
MaTepUaIbHOTO CIWHCTBA MHpA; HCIOJIb30BaTh CHUCTEMHBIC
XUMHUYECKHE 3HAHUS JIJIs1 OOBSICHEHUS ¥ IIPOTHO3WPOBAHUS SIBIICHUH,
UMEIONNX ECTECTBCHHOHAYUHYIO TIPUPOTY;

- YMETh HCIOJb30BaTh HAUMCHOBAHHUS XHMHUYECKUX COCIMHCHUUN
MEXYHAPOJHOTO CO3a TEOPETUYCCKONH W TPUKIAIHOW XMMHUU U
TPUBHAIBHBIC HA3BaHMUS BEIIECTB, OTHOCSIIMXCS K H3YYCHHBIM
KJlacCaM  OpPraHWYeCKUX W HEOPraHWYECKUX  COCIMHCHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JIUISI COCTAaBJICHHS (DOPMYII
HEOPTaHMYECKUX  BEIIECTB, MOJCKYJISAPHBIX W  CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAIIEHHBIX U CKEJICTHBIX) (HOPMYJI OPraHUuICCKUX




BEIIIECTB; COCTABISATh YpPAaBHEHUS XUMHUYECKUX pEAKIUUA U
pacKpbIBaTb WX CYIIHOCTb: OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakIuil MOCPEACTBOM COCTABJIEHUS AJIEKTPOHHOTO OallaHca ITUX
peakuuii; peakuid HMOHHOTO OOMEHa IIyTEeM COCTABIICHUS WX
MOJIHBIX U COKPAILIEHHBIX HOHHBIX YPABHEHUH; peaKkIuil TuapoIn3a,
peakuuit KOMIUIEKCO0Opa3oBaHus (Ha npumepe
TUAPOKCOKOMIIJIEKCOB ~ IIMHKA W  QIIOMHUHUS); TMOATBEPKAATh
XapaKTEepHble XMMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOLIMMHU
3KCHEPUMEHTaMH U 3alUCAMH YPAaBHEHUM XUMUYECKUX PEaKLIHii;

- yMeTh KIACCHU(UIMPOBATh HEOPraHWYECKHE W OpPraHUYCCKHE
BEIIECTBA M XHMHUYECKHE PEaKIUHU, CaMOCTOSTEIHHO BBIOMPATh
OCHOBaHUS H KPUTCPUU JUIS  KJIACCH(PHUKAIUU  U3y9IaeMbIX
XUMHUYECKHX OOBEKTOB; XapaKTepU30BaTh COCTAB WM BaKHEHIIHE
CBOMCTBA BEILLECTB, MPUHAIICKANMX K ONPEACICHHBIM KilaccaM U
rpynmnaM COeAUHEHHH (IIPOCThIe BELIECTBA, OKCHJIbI, THAPOKCHIBI,
CONIM; YIIEBOAOPOIBI, MpOCThbie APUPHL, CHOUPTHI, (EHOIBI,
aNbJIeTU/Ibl, KETOHBI, KapOOHOBBIE KHCIOTHI, CIOXHBIE 3(UPBL,
JKUPBI, YTJIEBOJABI, AMHHBI, AMHUHOKHCIOTBI, OCIIKH); MPUMCHSITH
3HAaHHUS O COCTAaBE M CBOMCTBAX BEIIECTB ISl SKCIIEPUMEHTAIBHOU
MPOBEPKU THUIIOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEW MPOTEKaHUs
XUMUYECKUX PEaKIUid M TMPOTHO3UPOBAHMUS BO3MOKHOCTEH HX
OCYILIECTBIICHHUS;

- yMEThb MOATBEPKJaTb Ha KOHKPETHBIX IPUMEPAX XapakTep
3aBUCHMOCTHU PEaKIMOHHOU CIIOCOOHOCTH OpraHUYECKUX
COCIMHEHUIN OT KPAaTHOCTH U THIA KOBaJeHTHOH cBs3u ("T "u ""),
B3aUMHOTO BJIMSIHUSI aTOMOB M TPYII aTOMOB B MOJIEKYJIaX; a TaKkKe
OT 0OCOOEHHOCTEH peann3aluu pa3IunIHbIX MEXaHU3MOB ITPOTEKaAHUS
pEaKLHii;

- YMETh XapaKTepHU30BaTh »JJICKTPOHHOE CTPOCHHE aTOMOB (B
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OCHOBHOM M BO30YXXICHHOM COCTOSIHHHM) M HMOHOB XHMHYECKHX
anemeHToB 1 - 4 mnepuonoB Ilepmommueckoii cucremsr J[.U.
MeHnneneeBa U UX BaJICHTHBIE BO3MOXXHOCTH, WCIOJB3Ys MOHSITHUS
"s", "p", "d-snexkTpoHHbIC" OpOWUTANIN, IHEPTETHUECKUE YPOBHU;
OOBSCHATH 3aKOHOMEPHOCTHM W3MEHEHHsS] CBOICTB XUMHYECKHX
9JIEMEHTOB U 00pa3yeMblX HMH COCIMHEHUH M0 TepuoaaM Hu

rpyniam;

OK 02. Mcnonp30BaTh
COBPEMEHHBIC
CpelICTBa MOKCKA,
aHaIM3a u
HWHTEPIIPETAIAH
uHpOpPMAaLUU 1
nH(pOpMaIMOHHBIC
TEXHOIOTUH I
BBIIOJIHEHHS 33134
npodeCCuOHATBHOU
JIeSITCILHOCTHU

B 00.1acTH HEHHOCTH HAYYHOI'O MO3HAHMSA:
- cpOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIECTBEHHOM

IIDaKTHUKH,  OCHOBAHHOIO  HAa  JHAIOre  KYJbTYp,
CIOCOOCTBYIOLIETO ~ OCO3HAHHMIO  CBOEr0  MecTa B
IIOJIMKYJIETYPHOM MUDE;

- COBEPILICHCTBOBAHME S3BIKOBOM M  YHUTATEIbCKOU

KYJbTYPBI KaK CPEACTBA BSaHMOHeﬁCTBHH MCKAY JIIOAbMU
H IIO3HAHUA MHPaA;
- OCO3HAaHHUC OCHHOCTH

Hay‘lHOﬁ ACATCIIBHOCTH,

TOTOBHOCTH OCYHIGCTBJIHTB HpOGKTHYIO 158
HCCHGI{OB&TGHBCK}/IO NCATCIIBHOCTD I/IHLII/IBI/II[yaJII)HO U B
TpyIlIIe;

OBJ1agenue
NMO3HABATEJbHBLIMH A€ CTBUSIMMU:

B) padora ¢ undgopmanueii:

YHHUBepPCAJbHBIMHU y4eOHbIMHU

- BJIaJACTb HAaBbIKAMU IIOJYUCHUSA I/IH(1)OpMaI_[I/II/I u3
HCTOYHHKOB Pa3HbIX THUIIOB, CaMOCTOATCIIBHO
OCYWICCTBJIATL  IIOUCK, aHaJIu3, CUCTEMATU3AlIUI0 U

UHTEPIpETanni0 HHPOPMAIMKN PAa3TUYHBIX BUIOB U (OPM
IIPE/ICTABIICHHUS;

- yMeTh IUIAHUPOBATh W BBINOJHATH XHUMUYECKUIH HSKCIEPHUMEHT
(nmpeBparteHus
NOJYyYeHHE OSTHIEHAa W U3yYeHHE ero CBOWCTB, KayeCTBEHHBIE

OpPraHu4€CKux BCIICCTB pn Harpc€BaHHuu,

peakuuu Ha  aJbIETUIbL, YKCYCHYIO
JeHaTypanusi OCJIKOB MPHU HArPEBaHUH, IIBETHHIC PEAKIUU OCIKOB;
POBOJUTHh PEAKIMU MOHHOTO OOMEHa, OINpPENeNATh CpPely BOIHBIX

Kpaxmarl, KHCJIOTY;

pacTBOpPOB, KayeCTBEHHBIE PEAKIMU Ha cyinbdaT-, KapOOHAT- H
XJIOPUI-aHUOHBI, HA KATHOH aMMOHHMS; PEIIaTh SKCIIEPUMEHTAIbHBIC
3agaun 1o temam "Metamibl" ¥ "Hemeramibl'') B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30MMaCHOCTH IIPH OOpAIllEeHUH C BEIIECTBAMU
U J1a0OpaTOPHBIM O00OPYIOBAHHEM;
XUMHUYECKOTO dbopme
COOTBETCTBYIOIIHUX PeaKIuii U (pOPMYITHPOBATH BBIBOJBI HA OCHOBE

NpCACTABIATE PE3YJIbTATHI
SKCIICpUMCHTAa B 3allnucu ypaBHeHI/Iﬁ
9TUX PE3YJIbTATOB,

- YMETh aHAJU3UPOBATH XMUMHUUYECKYI0 HH(POPMAIHIO, MMOTyIaeMyIO
U3 pa3HbIX HCTOYHHKOB (CpEICTB MaccoBOW HH(pOpMAaIUHU, CETh
Wurepuer u apyrue);

- BJIaJIeTh OCHOBHBIMH METOJAMH HAayYHOTO IMO3HAHUS BEIIECTB U
XUMHUYECKHX SIBJICHUM (HaOmo/eHue, HU3MepeHue, SKCIEPUMEHT,
MOJICJIMPOBAHUE);

- yYMeTh MPOBOJUTH pacdeThl IO XUMHUYECKUM QopmylraMm u
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- CcO3[aBaTh TEKCTHl B PA3IMYHBIX (opMarax C y4eToM
Ha3zHaueHMs HHPOPMAIMH U LIEJIEeBOI ayAUTOPUH, BEIOUpAsT
ONTUMAIIEHYIO (DOPMY MIPEICTABICHHUS U BU3yaTH3aIHIH;

- OLIGHUBATh JOCTOBEPHOCTD, IETUTUMHOCTh MH(OPMAINH,
€e COOTBETCTBHE IPABOBBIM U MOPAIBHO-ITUYECKUM

HOpMaM;
- HCIIOJIB30BAThb cpeacTBa I/IH(1)OpMaI_II/IOHHI>IX n
KOMMYHUKAIITUOHHBIX TEXHOJIOTHI B pEIICHUN

KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OpPTaHU3AIIMOHHBIX
3a1a4 ¢ coOnroeHreM TpeOOBaHUI IPTOHOMUKH, TEXHUKHU
0€301aCHOCTH, THUTHUEHBI, PEeCypcocOepekeHus], MPaBOBBIX
M OTUYECKHX  HOPM, HOPM  HMH(POPMALIUOHHOU
0€30I1aCHOCTH;

- BJIaJIeTh HABBIKAMHU PACIIO3HABAHUS U 3AIUTHI

uH(popMaIuu, HHPOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH;

YpPaBHCHUAM XUMHUUYCCKHUX peaKuHﬁ C UCIIOJB30BaHUEM (1)H31/I‘-I€CKI/IX

BEJIMYHUH, XapPaKTEPU3YIOUIUX KOJINYECTBEHHOU

o0bema

B€OIECTBa C

CTOPOHBI:  MAacCCHlI, (HOpMaJIbHBIE ~ YCJIOBHSI) Tas30B,

KOJIMYECTBA BEIECTBA; KCIOJIb30BaTh CUCTEMHBIC XHMHYCCKHUEC
3HAHUA Ui TPUHATUS pEIICHHH B KOHKPETHBIX >KU3HEHHBIX
CHUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M UX IIPUMEHECHUEM;

- YMETh CaMOCTOSITEIIEHO TUIAHUPOBAaTh M MPOBOAUTH XMMUYECKHUI
9KCIIEPUMEHT (TIOyYeHHE U M3YYEHHE CBOWCTB HEOPraHMUYECKHUX M
OpPraHMYECKHUX BEIIECTB, KaYeCTBEHHBIC PEAKIUH YTJIIEBOJOPOJIOB
pPa3IMYHBIX KJIACCOB U  KHUCIOPOACOICPKAIIMX OPraHUYECKUX
BEILIECTB, PEIICHHE YKCIIEPUMEHTAIBLHBIX 33J[a4 10 PacliO3HABAHHIO
HEOPraHWYECKUX U OPraHUYECKMX BEIIECTB) C COOJIIOJICHUEM
npaBui OE30MAaCHOTO OOpaIIeHHs ¢ BEHIECTBaMHU U JTaOOpaTOPHBIM
00opyioBaHUEM, dopMyaHpOBaTH LeIH YICCIIEZIOBAHMS,
IPEIOCTABIIATh B PA3IUYHON (OpME pPe3yNbTaThl JKCIIEPUMEHTa,
aHAJIM3UPOBATh U OIICHUBATH MX JIOCTOBEPHOCTH;

- YMETh OCYIIECTBIISITH LIEJICHANPABICHHBIH IOUCK XUMHYECKOM
UHPOPMALIMK B PpaA3IMYHBIX HCTOYHMKAX (HaydyHas W ydeOHO-
Hay4yHas JIMTEpaTypa, CPEICTBa MAacCOBOW HWH(OpMAIMU, CEeTh
WHTepHer u apyrue), KpUTUYECKH AaHAIU3UPOBATh XUMHYECKYIO
uHpopMaruio, repepadaTbiBaTh €€ U MCIOIb30BaTh B COOTBETCTBUH
C TIOCTABJICHHOM y4eOHOM 3a/1aueit;

- BIAJETh CUCTEMOM 3HAaHMH O METOJaX HAyYHOTO IO3HAHUS
SBJIGHUI TPUPOJBI, MCHOJNB3YEeMbIX B E€CTECTBEHHBIX HayKaxX H
YMEHHUSIMU TPUMEHSTh OSTH 3HAHUS MPU OSKCIEPUMEHTAIHHOM
HUCCIICAOBAHUMN BCILCCTB U IJIA O6’BHCH€HI/I$[ XUMHWYCCKUX HBJ'IGHI/Iﬁ,
UMEIOLIMX MECTO B MPHUPO/IC MPAKTUUSCKOHN JESTEIBHOCTH YeIOBEKA

7 B TIOBCEHEBHO KU3HMU,
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OK 04. O¢ddexruBHO
B3aHMMOJCHCTBOBATh U
paboraTh B
KOJIJICKTUBE U
KOMaH/E

- TOTOBHOCTb K CaMOpPa3BUTHIO, CaAMOCTOSITEIBHOCTH H
CaMOOIIPEETIECHHUIO;

-OBJIAJICHUE  HABBIKAMH  Y4€OHO-HCCIIEI0BATEIIbCKOM,
MPOEKTHOM M COLIMAIIbHOM JAEATEIbHOCTH;

OBiaieHHe YHUBEPCAJbHBIMH KOMMYHUKATHBHBIMU
NeHCTBUSAIMU:

0) COBMeCTHas AeSITeJIbHOCTD!

- IOHUMATh U MCHOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U
WHAUBUAYaIbHON paboOThI;

COBMECTHOM

- IMPpUHHUMATDH oein

OpTraHHU30BBIBATE M KOOPAWMHUPOBATH

NEeSATEIbHOCTH,
JIEHUCTBUSI TIO0 €€
JOCTH)KEHHIO: COCTAaBJIATH IUIAH JEHCTBHUM, pacIpeneisaTh
pomn ¢ 00CyX/1aTh
pe3yibTaThl COBMECTHON pabOThI;

- KOOPAMHHUPOBaTb M BBINOJHATH paboOTy B YCIOBHUSX

KOM6I/IHI/IpOBaHHOFO

YUueTOM MHEHHUH Y4aCTHHUKOB

pe€ajibHOro, BUPTYAJIbHOT'O n
BSaHMOHeﬁCTBHH;
- OCYHWCCTBJIATH MO3UTHUBHOC CTPATCTUICCKOC ITOBECACHUC B

pa3IMYHBIX  CUTYyalUMsX, IMPOSABISATH TBOPYECTBO U
BOOOpakeHUe, ObITh HHUIIUATUBHBIM

OBjaaaenue YHUBeEpPCAJIbHbIMHU peryasiTuBHbIMH
JeliCTBUAMM:

I') IPUHATHE ce0s1 M APYTrUX JIOJei:

- IPUHUMATh MOTHUBBI U apryMEHTHI APYTUX JIOACH mpu
aHaJIM3€e Pe3yJbTaTOB JIEATEIbHOCTH;

- TpU3HABaTh CBOE IPaBO M TMPABO JPYruX JIIOJAEH Ha
OIINOKH;

- pa3BHBaTh CIIOCOOHOCTH MMOHUMATh MUP C MTO3UITUU
JIPYroro 4e0BeKa;

- YMETh IUIAHUPOBATh M BBIMOJHATH XUMHUYECKHN DKCIIEPUMEHT
(nmpeBparteHus
NOJYyYeHHE OSTHIEHAa W U3yYeHHE ero CBOWCTB, KayeCTBEHHBIE

OpPraHu4€CKux BCIICCTB Inpn Harp€BaHHuu,

peakuuu Ha  ambIErujibl, Kpaxmaj, YKCYCHYIO

ACHAaTypanusa 0eIKOB IIpu HAarp€BaHWH, OBCTHLIC pCaKIUKU 66J'IKOB;
IMPpOBOANTL pPCAaKIHUHN HOHHOI'O O6M€Ha, OIIPEACIIATE CpeAYy BOAHBIX
pacTBOpPOB, KA4YCCTBCHHBLIC PCAKIMK Ha Cy.]'IB(i)aT—, Kap6OHaT— n

KHCJIOTY;

XJIOPUI-aHUOHBI, HA KATHOH aMMOHHMS; PEIIaTh SKCIIEPUMEHTAIbHBIC
3ajaun 1o temaMm "Meramibl" ¥ "Hemeramibl") B COOTBETCTBHH C
MpaBWJIAaMU TEXHUKH 0€30MMaCHOCTH TIPHU OOPAIIEHUU C BEIICCTBAMHU
U J1a0OpaTOPHBIM OOOPYIOBAHHEM,
dbopme
COOTBETCTBYIOIIUX PeaKIuii U (pOPMYITHPOBATH BHIBOJBI HA OCHOBE

NpCACTABIATE PE3YJIbTATHI

XUMHNYECKOI'O SKCIICpUMCHTAa B 3aIImucu ypaBHeHI/If/'I
9TUX PE3YJIbTATOB;

-yMETh CaMOCTOSITENIbHO IUIAHUPOBATh M IPOBOJUTH XUMHYCCKHIA
IKCIIEPUMEHT (TIOJy4eHHE U M3yYCHUE CBOWCTB HEOPraHMYCCKUX H
OPraHUYECKHUX BEIIECTB, KAUECTBEHHBIC PEAKLUH YIJIEBOJOPOIOB
pPa3IMYHBIX KJIACCOB U  KHUCIOPOACOICPXKAIIMX OPraHUYECKUX
BEILIECTB, PEIICHUE YKCIIEPUMEHTAIBHBIX 33J[a4 110 PacliO3HABAHHIO
HCOPraHUYECKUX W OPraHUYECKMX BEIIECTB) C COOJIIOJICHUEM
npaBuil 0E30MACHOTO OOpaIIeHHs C BEIIECTBaMHU U JTaOOpaTOPHBIM
o0opynoBaHUEM, bopmynupoBath eITH

NPEOCTaBIATh B Pa3inuHONl (hopMe pe3ynbTaThl SKCIEPUMEHTA,

HCCIIEJOBAHMUS,

AHAJIM3UPOBATDb U OLCHUBATDb NX NTOCTOBCPHOCTD,
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OK 07.
CopnelicTBOBaTh
COXPAHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTh 3HaHUS 00
W3MEHEHUU KIIUMaTa,
TIPUHIIMIIBI
OCpPEIKITUBOTO
IIPOU3BO/ICTBA,
3pPEKTUBHO
JIECTBOBAThH B
YpE3BbIYANHBIX
CUTYaIUsX

B 001acTH 3K010TrHY€CKOro BOCHIMTAHUSA:

- chopMHUPOBAaHHOCTH  JKOJOTUYECKOH  KYJIBTYPHI,

IIOHUMAaHUue COIIMAJIbHO-3KOHOMMNYCCKHUX
MPOLECCOB HA COCTOSIHUE MPUPOJHOM M COUHUAIBHOMN

xapakrepa

BIIMAHUSA

Cpcabl, r100a1bHOTO

OKOJOIHYCCKHUX HpO6JI€M;

OCO3HAaHHC

IEUCTBUI B
3HaHUA  Leleu

- IUTAaHUPOBAaHHE H
OKpy)Xaromiei  cpene
YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

OCYLIECTBJICHUE
Ha  OCHOBE
aKTHUBHOE JICHCTBHI,
OKpY>Karolllel cpee;

- yMEHUE MIPOTHO3UPOBATH
MOCJICICTBUS

HEIPUsTHE MPUHOCSIINX  Bpe
HeOJIaronpusITHbIE
SKOJIOTHYECKUE MpEANPUHUMAEMBIX
JIEUCTBUI, IPEIOTBpALIATh UX;

- paclMpeHue OIbITa ACATEIBPHOCTH OSKOJOTHYECKOU
HaIpaBJIECHHOCTH;

- OBJIaJICHUE HABbIKAaMU Y4eOHO-HCCIIEI0BATEIbCKOM,

MPOEKTHOM M COLIMATIbHOM AEATEIbHOCTH;

- chopMHUPOBaTh TPEICTABICHUS: O XUMHUYECCKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpPA, POJM XUMHH B TO3HAHUU
SIBIICHUH TPUPOJBLI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHATBLHOW TPaAMOTHOCTH, HEOOXOIUMOU IS
pellleHuss MPAaKTHYECKUX 3a7ad U DKOJOTUYECKH OOOCHOBAHHOTO
OTHONICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON Ccpejie;

- yMeThb CcOONMIOaTh MpaBUja SKOJIOTHYECKU IeIecO00pa3HOro
MOBE/ICHUS B OBITY M TPYJOBOMW AEATEIHLHOCTH B LIETSX COXPAHEHUS
CBOETO 3JI0pPOBbS M OKPY)KAIOIIEH MPUPOJHON CpEeIbl; YYUTHIBATH
OMacHOCTh BO3JICHCTBUS Ha JKUBBIE OPTaHU3MBI OIPEIEICHHBIX
BEIIIECTB, MOHMMAsl CMBICJ TIOKa3aTelis MpPEeNeIbHON JOIMyCTUMOMN
KOHIICHTPAIIUH;

- YMETh MPOTHO3UPOBATH, AHAIM3UPOBATh U OLICHUBAThH C MO3UIUN
0€301acCHOCTH OBITOBON W

9KOJIOTHYECKOH IIOCJIICACTBHA

HpOHSBOHCTBeHHOﬁ ACATCIIBHOCTH CBSI3aHHOM C
nepepa60TI<0171 BCIICCTB; HUCIIOJIBb30BATH IIOJYUYCHHBIC 3HAHUSA IJIA

IMPUHATHA I'PAaMOTHBIX peI_HeHI/Iﬁ HpO6J’I€M B CUTyallusX, CBA3AHHBIX

YCJIOBCKaA,

C XMMHEH;

- YMETh OCO3HaBaTh OMACHOCTb BO3JECHCTBHS HA >KUBBIE OPTraHU3MBbI
ONPEACIICHHBIX BELIECTB, IOHUMAs CMBICI IOKA3aTeNsl MPEAEIbHON
JOIYCTUMOW KOHICHTPAIIMU, W TOSCHATh HA IMPUMEPax CIIOCOOBI
YMEHBUIEHUSI U TMPEIOTBPALICHUS WX BPEIHOIO BO3IACHCTBUSA HA
OpraHu3M YeJIOBEKa.

1.4. KoinyecTBO YacoB HA OCBOEHHE nmporpaMmabl l'lpO(l)eCCI/IOHaJIbHOFO MOAYJIAA:

- MaKCHUMaJIbHOM yueOHOI Harpy3ku oOydaromierocst — 138 yaca, B TOM uucie:
- 00s13aTeNBHOM ayTMTOPHOHN yueOHOU Harpy3ku oOydaromerocs — 118 Jacos;
- IpOMEXyTOouHas arrectanus — 20 4acos.
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2. CTPYKTYPA U COAEP KXAHUE OEH.[EOEPASOBATEJIBHOﬁ JUCHUITIUMHBI
«XHUMMUS»

2.1. O0beM IMCUMILIMHBI M BUABI Y4e0HOIl padoThI

Bun yueOHoii padoThI O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrPaMMBbI JUCHUNIJIMHBI 138

B T.Y.

OcHoOBHOe coiep:KaHue 118

BT. U..

TeopeTuieckoe oOyueHue 52
MPaKTUYECKHUE 3aHITHS 30
UHUBUAYaIbHbIE TIPOEKTHI 6
n1ab0opaTOpHBIC 3aHATHUS 30
IIpoMe:xxyToyHasi arTecTanus (3K3aMeH) 20
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2.2. TemaTn4yecKkuil JIAH U COAEPKAHNE TUCUUIIMHBI

HaumenoBanue Conepxanue yueOHOro Marepuaia (OCHOBHOE H PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), Oo0bem | DopMupyembie
pa3aesioB M TeM Ja0opaToOpHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHOH MOYJ/Ib 4acoB KOMIIETeHIM U
1 2 3 4
OcHoBHOe coepkaHue 118
Paznen 1. OcHOBBI CTPOEHHUS BelleCTBA 8
Tema 1.1. OcHoBHOE coiep:KaHue 6 OK 01
Crpoenue Teoperuueckoe o0yueHue 4
aToOMOB CoBpeMeHHas MOJIeNb CTPOCHHS aToMa. DIIeKTpoHHAst KoHpurypamus aroma. Kinaccuduxarms
XMMHYCCKHUX XUMHYECKHX 3JIEMEHTOB (S-, p-, d-d1ieMeHThl). BaneHTHbIe 31eKTpoHbl. BaneHTHOCTh. DIIeKTpOHHAS
SJICMCHTOB U MIPUPOJIAa XUMUYECKOU CBSA3U. DIEKTPOOTpHULIATENIbHOCTh. KOBaeHTHas CBsI3b, €€ Pa3HOBUIHOCTH U 4
npupoza MeXaHU3MbI 00pa3oBaHus (0OMEHHBIN U JOHOPHO-aKIeNTOPHBIN). loHHas CBsi3b. MeTarunyeckast CBA3b.
XHUMUYECKON Bonopoanas cBsizb. MexMONEKYIIpHBIE B3aUMOICHCTBHSL.
CBA3N W30TO1BI, OCHOBHOE ¥ BO30YKJICHHOE COCTOSIHUE aTOMa, THOPHIN3AIH AaTOMHBIX OpOUTAICH.
I[IpakTnyeckune 3aHATHSA 2
Pemenne npakTHYecKUX 3aJJaHU Ha COCTABIICHUE YJIEKTPOHHO-Tpaduaeckux GopMyst dieMeHToB 1—4
IIEPUOJIOB.
Pewrenue 3aganuii Ha UCTIOJIB30BAHNE XUMHUUECKOW CUMBOJIMKY M HA3BAHUI COEIUHEHUN 10 )
HOMEHKJIAType MEKIyHapOJHOTO CO3a TEOPETUUECKON U MPUKIIAJHON XUMUHU U TPUBUAJIbHBIX HA3BAHUI
JUISL COCTABIICHUSI XUMUUYECKUX (POPMYJIT IBYXaTOMHBIX COSTUHEHUH (OKCUIOB, CYyIb(UI0B, THAPUAOB U
T.I1.) U APYTUX HEOPTaHUUYECKUX COCTUHEHUHN OTAENbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coiep:KaHue 2 OK 01
ITepnoauyecknii | TeopeTHueckoe odyueHue OK 02
3aKOH ¥ TabaMua IIpakTu4yeckue 3aHATHS 2
AN [Tepuonnueckas cucteMa xumMudeckux sneMeHToB J[.M. Menaeneea. ®uznueckuii CMbICI
Menneneesa [Tepuonuueckoro 3akona /.M. MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM 2

XMUMHUYECKOro 3ieMeHTa B [lepuonnueckoil cucreme. MupoBO33peHUECKOE U HAYyYHOE 3HAUECHHE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
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XHUMHUYCCKUX 3JICMCHTOB.

Pemenne MMPAKTUKO-OPUCHTHPOBAHHBIX TCOPECTHUICCKUX 3aJaHui Ha XapaKTCpU3allui0 XUMHUICCKHUX
2JIEMEHTOB «MeTaunyeckue / HeMeTaUIHYeCKUe CBOﬁCTBa, QJICKTPOOTPpULIATCIIbHOCTb U CPOJCTBO K
QJICKTPOHY XUMHUYCCKUX DJIEMCHTOB B COOTBECTCTBUEC C UX JJICKTPOHHBIM CTPOCHUCM U I10JIOKCHHUEM B
HepHOHquCKOﬁ CHUCTEMC XUMHUYCCKUX JICMCHTOB HI/I Menneneenay.

Pa3nen 2. Xumnueckue peakuuu

12

Tema 2.1. Tumesr
XUMHAYECKAX
peakuuii

OcHoBHOE coiep:KaHue

Teoperuueckoe o0yueHue

Knaccudukanus 1 THIIBI XHMUYECKUX PEAKIIHMIA C y9acTHEM HEOpPTaHUYeCKUX BemiecTB. KomnuecTBeHHbIE
OTHOIIEHHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACU€ThI 110 YPABHEHUSIM
XMMHMYECKHUX peakuuii. MoJb Kak equHuIa KOJu4ecTBa BeuecTsa. MoisipHas Macca. 3aKOHbI COXPAHEHUs
Macchl ¥ S3Hepruu. 3akoH ABoraapo. MossipHblii 00beM ra30B. OTHOCHUTENIbHAS MJIOTHOCTh Ta30B.
Peakiiun koMIuiekcoo0pa3oBaHMsl ¢ y4acTHEM HEOPraHWYECKHUX BELIECTB (Ha MpUMepe
I'MJIPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHUS).

HpaKanecmle 3aHATHUA

CocraBneHnue ypaBHEHUN Peakluidi COSAMHEHUS, PA3JIOKEHHUS, 3aMEIIICHHs, OOMEHa. Y paBHEHUS PeaKIInii
TOpEHUs, HOHHOTO OOMEHA, OKUCIIEHUA-BOCCTAHOBJICHUSI.

PacueTr xoiIn4uecTBEHHEIX XapaKTCPUCTUK UCXOJHBIX BCUICCTB U IIPOAYKTOB PCAKIINH. Pacuer
KOJMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa pEaKlUy COSTUHEHUS, €CIM OHO U3 BEUIECTB JIaHO B
M30BITKE W/UIIK COAEPKUT MpruMecH. PacueT MaccoBoil miin 00beMHOM A0 BBIXOJIa MPOAYKTA PEaKINH
COEIMHEHUS OT TEOPETUUYECKH BO3MOXKHOT0. PacueT 00beMHBIX OTHOILIIEHUH ra3oB. Pacuer macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIIMH, €CJIM OJHO U3 BEIIECTB JJAaHO B BUJIE PacTBOPa C
ONPEACICHHON MacCOBOM J10JI€M PACTBOPEHHOT'O BEILIECTBA.

ypaBHeHI/Iﬂ OKHCJICHUS-BOCCTaHOBICHUA. CTeneHb okuciieHus. OKUCINUTENh 1 BOCCTAHOBUTEIb.
OKHCIUTEIRHO-BOCCTAHOBUTEIBHBIC PCaKru B IIpUpoAC, NPOU3BOJCTBCHHBIX IMTPOLECCaX U
KUBHCACATCIIbHOCTH OPraHU3MOB. OKMCIIUTEIIFHO-BOCCTAHOBUTEIBHBIN MMOTCHIHAJI CPCbI. CocraBienne
" YpaBHUBAHUEC OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MCTOJAOM JJICKTPOHHOI'O OajaHca.
Tunuuneie HCOPraHU4CCKUEC OKHUCIIUTCIIN U BOCCTAHOBHUTCIIN. 9JI€KTpOJ'IH3 PaCTBOPOB U paCIlJIaBOB coJieit.

OK 01

Tema 2.2.
DNEKTPOITUTHYECK

OcHoBHOE coacpkaHnue

Teoperuueckoe o0yueHue

OK 01
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asi IUCCOLMALIYS U
UOHHBIA 0OMEH

Teopust snmekTponUTHIECKON nucconmanuu. Peakuun monnoro ooMena. CocTaBieHHe peakuii HOHHOTO
oOMeHa IyTeM COCTaBJICHUS MX TIOJHBIX H COKPAIIEHHBIX NOHHBIX YPaBHECHUH.

I'unponus coneil. 3naueHue ruIpoau3a B OMOJIOrHYeCKUX OOMEHHBIX mporieccax. [I[pumenenue 2
TUAPOJIN3a B IPOMBILIIEHHOCTH.
JlaGopaTopHble 3aHATHSA 2
Jlaboparopnas pabota «Peakuuu ruaponnzay.
HccnenoBanue cpeibl pacTBOPOB CoOJieH, O0Opa30BaHHBIX CHJIBHBIMU M CIAOBIMU MPOTOJIUTAMH, U HX 2
peaxiuii ¢ pacTBOpaMu IejIo4yu U kapOonara HaTpus. CocTaBlieHHE peaKIHii THAPOIN3a COeH.
KoHnTtpoabHasn
CrpoeHue BeliecTBa 1 XUMUYECKUE PEAKIIUH. 2
pabora 1
Pasznea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKHUX BelleCTB 24
Tema 3.1. OcHoBHOE coiep:KaHue 6 OK 01
Knaccudukanusi, | Teopermueckoe oGydenue 2 OK 02
HOMEHKJIATypa U |[IpenmeT HEOpraHN4IeCKoi XuMun. B3anMocBs3p Heoprannieckux BeniecTs. Kiaccupukarus
CTpoeHHne Heopranuueckux Bemiects. [IpocTsie u cinoxHbie BeniecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB
HEOPraHUYCCKUX | (OKCHbI, TUIPOKCUIBI, KUCJIOTHI, coyii). HomMenkaTypa u Ha3BaHUE HEOPTaHUYECKUX BEIIECTB UCXOMS U3
BCILECTB UX XUMUYECKOU (hOPMYIIbI HIIM COCTABIICHHUE XUMUYECKOU (DOPMYJIIBI UCXO/SI U3 Ha3BaHUS BEILIECTBA IO
MEXIYHApOAHOU UM TPUBUAIBHON HOMEHKIIATYPE.
MexMonekyisgpHble B3aumoaencTsus. KpucramioruapaTtel. Arperatble COCTOSIHUS BEIIECTBA. 2
Kpucrannuueckue u amopgHble BemecTBa. TUIIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAs!, MOJIEKYJIspHas,
MOHHAsI, METAJITNYeCcKas). 3aBUCUMOCTh (PM3UUYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIITMUECKOMN
pemieTku. [IpuyrHbl MHOTOOOPAa3Ms BEIIECTB.
CoBpeMEHHBIE TPEJCTABICHUS O CTPOCHHHM TBEPABIX, JKUIKAX M ra3000pa3HbIX BemiecTB. Kumkue
KPUCTaJUIBL.
I[IpakTyeckune 3aHATHSA 4
Pemenue 3aau Ha pacdyeT MaccoOBOM J0JIH (MacChl) XUMUYECKOTO 3JIeMEHTa (COSAMHEHHsI) B MOJIEKYJIIe
(cmecn).
Pemenne mnpakTuyeckux 3aJaHUi MO KiIacCHU(PHUKAIMU, HOMEHKIAType H XHUMHYECKUM (opMyliaMm 4

HCOPraHUYCCKUX BCIICCTB PA3JIMYHBIX KJIIACCOB (HaSBIBaTB Hn COCTaBJIATH (1)OpMy.]'II>I XUMHNYCCKHUX BCIICCTB,
ONpCACIIATL IPHUHAATICIKHOCTD K KJ'IaCCY).
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Hcrounnku xumuueckoi mHMopManuu (HaydHas W y4eOHO-HaydHas JUTEparypa, CpeiCTBa MacCOBOM
uHpopmanuu, cetb MuTepner m apyrue). Ilowck mHpopmManmmu 1O Ha3BaHUSIM, HACHTH(HKATOpPaMm,
CTPYKTYpPHBIM (hopmyiam.

Tema 3.2. OcHoBHOE coiep:KaHue 12 OK 01
dusuko- Teopernuyeckoe o0yuenue 6 OK 02
XMMHUYCCKUC Mertamnbl. O0ue Qu3nveckue U XUMHUYECKUE CBOWcTBa MeTaysioB. CrocoObl MoyydyeHus. 3HaYeHHE
CBOUCTBA METaJUIOB M HEMETAJUIOB B NPHUPOJAE M IKU3HEACATEIbHOCTH 4YeJIOoBeKa W opraHu3moB. Kopposus 2
HEOPraHUYCCKUX  [MeTalsIoB: BHABI KOPPO3HH, CIIOCOOBI 3alIUTHl METAJUIOB OT KOPPO3UH.
BCILICCTB Hemeramner. O0mue pu3nueckne U XMMHYECKAE CBOMCTBA HEMETAUIOB. THITMYHBIC CBOMCTBA METAJIOB

IY- YII rpynn. Knaccudukanus u HOMEHKIATypa COCIUHEHUH HeMeTauioB. KpyroBopoTsl OHMOT€HHBIX 2

3JIEMEHTOB B IIPUPOJE.

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCUIOB, THIPOKCHIOB, KUCIIOT,

coneil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COSTUHEHU, 2

BBICHIMX OKCHJIOB U TUAPOKCHJIOB.

IIpakTHYeckHne 3aHATHA 4

CocraBneHrne ypaBHEHMM XMMHYECKUX PEAKUUA C y4yaCTHUEM HPOCTBIX U CJIOKHBIX HEOPTraHWYECKUX

BEUIECTB: OKCHIOB METaUIOB, HEMETAIJIOB U aM(pOTEPHBIX 3JIEMEHTOB; HEOPraHMYEeCKHX KHCIOT,

OCHOBAaHUHU M aM()OTEPHBIX THIPOKCHIOB, HEOPIaHUIECKUX COJICH, XapaKTEPU3YIOIINX X CBOICTBA. 4

PemeHne npakTUKO-OPUEHTHPOBAHHBIX TEOPETHYECKMX 3aJaHUK Ha CBOMCTBA W  IIOJyYEHHE

HEOPraHUYECKUX BEIECTB.

JlaGopaTopHble 3aHSITHSA 2

Jlaboparopnas pabota «CBoHCTBa METAIIJIOB U HEMETAIIJIOBY.

HccnenoBanne ¢u3MYecKuX ¢ XMMHUYECKHX CBOMCTB METANIOB M  HEMeTauioB. Pernenwue )

JKCIEPUMEHTAIBHBIX 337a4 110 CBOMCTBAM XMMHWYECKMM CBOWCTBAM METAJUIOB M HEMETAJLIOB, IIO

PAacCIIO3HABAHUIO U ITOIIYYEHHUIO COEAMHEHUN METAJNIOB U HEMETAJLIOB.
Tema 3.3. OcHoBHOE coiep:KaHue 4 OK 01
IIpon3sBoacTBo Teopernyeckoe odyueHue 2 OK 02
HCOPTraHMYCCKUX |O0mue NpeACTaBICHUS O MPOMBIIUICHHBIX CIIOCO0aX MOJMYYEeHHs XMMHYECKHX BEIIECTB (Ha Ipumepe )
BCIICCTB. IIPOM3BOJICTBA aMMHAaKa, CEPHOU KHUCIIOTHI).
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3HayeHue u
MIPUMCHCHHE B

qepHaﬂ " LIBCTHAsA MCTAJLIIyprusl. HpaKTI/IquKOG IMPUMCHCHHUEC BJICKTPOJIM3a JJIA IMOJIYUYCHHUA IICIIOYHBIX,
MECI0YHO3EMCEIIbHBIX MCTAIJIOB U AJIOMWHUS. CTeKJI0 U CHIIMKAaTHAS IMPOMBIIIJICHHOCTD.

ObITY U Ha [TpoGaema 0TX010B U MOOOYHBIX POTYKTOB.
IIPOU3BOJCTBE IIpakTHyeckne 3aHATHSA 2
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3alaHUM O POJIM HEOPTaHUYECKOW XMMUU B Pa3BUTHH MEIULIUHBL,
CO3JIaHMM HOBBIX MaTepHalIOB (B CTPOUTENBCTBE U JIP. OTPACIAX MPOMBIIIICHHOCTH), HOBBIX HCTOUYHUKOB )
SHepruu (aJbTepHATUBHbBIE HCTOYHUKH SHEPIUU) B PEIIEHUH NTPOOJIEM 3KOJIOIMYECKON, SHEPreTUUECKON U
MUIIEBOM 0€30MacHOCTH.
KoHnTtpoabHasn .
CBolicTBa HEOPTaHUYECKUX BELLECTB. 2
pabora 2
Pasznea 4. CTpoeHue n CBOMCTBA OPraHM4YeCcKMX BelIeCTB 28
Tema 4.1. OcHoBHOE coiep:KaHue 4 OK 01
Knaccudukanusi, | Teopermueckoe oGydenue 2
CTPOCHHUE 1 [Ipeamer opranndeckoil Xumun. B3anMoCBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB.
HOMCHKJIaTypa XUMHUYECKOE CTPOCHUE KaK IMOPSAJOK COCIUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO KX BAJICHTHOCTH.
OpraHN4CCKuX OCHOBHBIE TOJIOXKEHHUS TEOPUM XHMHUYECKOTO CTPOEHMSI OpraHMueckux coenuHeHuil A.M. Byrtieposa.
BCLICCTB VYraepoaHblii  CKEJIeT OpraHuYecKod MOJIeKyJbl. MONeKylsapHble U CTPYKTYpHblE (pa3BepHYTHIE,
COKpaIlleHHbIE) XUMHUYeCcKHe (OpMyibl. 3aBUCHUMOCTb CBOMCTB BELIECTB OT XHMHUYECKOTO CTPOCHMS 2
MoJiekys. M3omepust m u3zomepsl (CTpyKTypHas, reoMmerpuyeckas (uuc-tpaHc-uzomepusi). KpatHocTh
XUMHYECKOH CBS3H.
[lonatue o QyHKUMOHANBbHON rpynne. IIpuHIMIBI KIacCUPUKAMM OPraHUYECKUX COEIUHEHUH.
Me:xiyHapoaHass HOMEHKJIaTypa U IPUHLIUIIBI HOMEHKJIATYPbl OPraHUUYECKHUX COSAMHEHU.
IIpakTnyeckune 3aHATHSA 2
Homenknatypa opraHMuecKUX COEIMHEHUN OTIENIbHBIX KJIAacCOB (HACBHIINIEHHbIE, HEHACBILICHHBIE U
apOMAaTUYECKHUE YIICBOIAOPOABI, CIHUPTHI, (EHOJBI, AbJCTUABI, KETOHBI, KApOOHOBBIE KHCIIOTHI U Ap.)
CocraBieHHE TOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX ()OPMYJT OPraHMYECKHX BEIIECTB OTACIHHBIX 2
KJIaCCOB, UCIOJb3Yysl UX Ha3BaHUA 10 CUCTEMAaTH4eCKON HoMeHKIarype. PacueTsl mpocreiiniel popmyiibl
OpPraHUYeCKOM MOJIEKYJIbl, UCXOJIs U3 3JIEMEHTHOr0 cocTana (B %).
Tema 4.2. OcHoBHoOE coaepxaHue 14 OK 01
CaoiicTBa Teopernueckoe o0yueHue 10 OK 02
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OpPraHUYECKUX OU3NKO-XMMUYECKAE CBOWCTBA OPTraHMYECKMX COEAMHEHUH OTIENIBHBIX KJIAacCOB (OCOOEHHOCTH
COEIMHEHUI KJaccu()UKAMU ¥ HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHYECKHA psil M oOmas Gpopmyiia; u30Mepus;
(bu3nyecKkre CBOMCTBA; XUMUYECKHE CBOMCTBA; CIOCOOBI TOTYUYEHUS):
— mpelenbHble YrieBOAOponAbl. ['OpeHume MeTraHa Kak OJMH U3 OCHOBHBIX HCTOYHHKOB TEIUIa B
MPOMBIIIJIEHHOCTH U ObITy. CBOWCTBa MPHUPOAHBIX YIIEBOJOPOAOB, HAXOXACHHE B TMPUPOAEC H
[IPUMEHEHUE AJIKAaHOB;
— HempeAelbHblE W apomaThyeckue yriieBogoponsl. Ilomumepusanuss STuineHa Kak OCHOBHOE
HaIlpaBJIEHUE €r0 HUCI0JIb30BaHUA. ['OpeHne aleTuiieHa KaKk UICTOYHUK BBICOKOTEMIIEPATYPHOTO IJIaMEHU
JUISI CBApKU U PE3KU METAILJIOB;
— KHUCIIOpOJACOAepkalllie COeIWHEHUs (COUPTHI U MPOCThie 3(Uphl, (PEHONbI, anbIeruAbl U KETOHHI,
KapOOHOBBIE KUCJIOTHI U MX Mpou3BoAHbIC). [IpakTHueckoe mpuMeHEHHE STUICHIVIMKOJS, TIIHULEpPHHA,
¢denona. Ilpumenenne Gopmanbaerua, aneTaibAeruaa, yKCyCHOW KUCIOTHL. Mpblia Kak COJM BBICIINX
KapOOHOBBIX KUCIOT. MoroI1e CBONCTBA MbLIA;
— a30TCoepIKaIIUE COCTUHEHHS (AMUHBI 1 aMUHOKHCIIOTHI, OCJIKH).
Knaccupukanmss u  0COOGHHOCTH OpraHMYECKHMX peaknuid. PeaknuoHHBIE UEHTpHL. Paaukaibl.
[lepBoHayanbHbIE MOHATHUS O TUIIAX U MEXAHU3MaX OPraHMUYECKUX PEaKIIUM.
IIpakTH4yeckue 3aHATHSA
Pemrenue nenovek npeBpalieHil Ha TEHETUYECKYIO CBSI3b MEXK/y KJacCaMU OPraHUYEeCKUX COCIMHEHHM ¢
COCTABJICHMEM Ha3BaHUI OPraHUYECKUX COCIUHEHUN 110 TPUBUAIBHOU MU MEXITYHAPOIHOM
CUCTEMAaTUYECKON HOMEHKJIaType. PelieHne pacueTHbIX 3a7a4 10 YPaBHEHUSIM PEAKLIUM ¢ y4acTHEM
OpraHUYECKUX BELIECTB.
JlabGopaTopHble 3aHSATHSA
Jlaboparopuas padota «[lomyueHune 3THiIeHa U U3YICHHUE €TO CBOMCTBY.
[Tonmy4yenue >THIICHA U3 3TaHOJA B Ta0OPATOPHH U U3YUYCHHE eT0 (PU3MUECKUX M XUMHUYECKUX CBOHCTB.
CocraBiieHne peakiuil IPUCOETUHEHHS U OKHUCIIEHHsI Ha IpUMepe 3TujieHa. Penenre pacueTHbIX 3aa4 ¢
HCII0JIb30BaHUEM IIOTHOCTH ra30B 10 BOAOPOIY U BO3IYXY.
Tema 4.3. OcHoBHOE coiep:KaHue OK 01
Opranuyeckue Teopernyeckoe odyueHue OK 02
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BEILIECTBA B Buoopranmueckue coenuHenus. IlpumeHenne u Ouonormueckass poyib yriieBonoB. OKwucIeHHe
KU3ZHENICATEIBHOC | YIJIEBOJIOB — HCTOYHMK OSHEPrUU JKUBBIX OpraHu3mMoB. OOJacTH MNPUMEHEHHsS aMUHOKHCIIOT.
TH YEJIOBEKA. [IpeBpaienus 6enkoB numy B opranusme. buonorundeckue Gpynkunu 6enkos. buonornueckue QyHkuuu 4
[IpousBoacTBo U | *xupoB. Ponb oprannyeckoil XUMUM B pelIeHUH MTPOOJIeM MUIIEBON O€30MacHOCTH.
IIPUMEHEHUE HyxnenHoBble KUCTOTBI: cocTaB U cTpoeHue. CTpoeHue HykiaeoTHaoB. CoCTaB HYKJIIEMHOBBIX KHCIOT
OpPraHUYECKUX (AHK, PHK). Ponib HyKJI€MHOBBIX KHCIIOT B KU3HEACATEILHOCTH OPraHU3MOB.
BCIICCTB B [Tpon3BOACTBO OPraHUYECKUX BEIIECTB: MMPOU3BOICTBO MeTaHoJa, epepadoTka HedTu. [lommaTrien kak
MPOMBIINUICHHOCTH |KPYITHOTOHHAXHBIA MPOAYKT XUMHUYECKOro mpou3BojacTBa. [Ipumenenune stuinena. IIpousBoactBo u
MIPUMEHEHUE KayuyyKa U PE3UHBI.
CHUHTEeTHYECKHE U HCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHE, CBOWCTBA. [IpakTMueckoe MCHoJIb30BaHUE
BOJIOKOH. CHHTETHUYECKHE IUICHKH: H30JIALUSA JUIS TMPOBOJOB, MEMOpaHbI HJisi ONPECHEHHS BOJBI, 2
3alllUTHBIC TUIGHKH JUIS aBTOMOOWJIEH, IUIACTBIPH, XHUPYyprudeckue MoBs3KH. HoBble TexHONOrHu
JaIbHENIIEro COBEPILICHCTBOBAHUS IOJIUMEPHBIX MATEPUAJIOB.
Ponb oprannyeckoit XuMHuM B pelieHUU MpoodIIeM SHEPreTUYECKO 0€30MacCHOCTH, B PA3BUTHH MEIUIINHBI,
CO3/JaHUY HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPTHUH (JIbTEPHATUBHBIC HICTOUYHUKH SHEPTHUH).
[MpakTu4yeckmne 3aHATHS 2
Pemienue npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUI 110 COCTABJICHUIO XUMUYECKUX PEAKLIHM, OTPAXKAIOIINX
XUMHUYECKYIO aKTUBHOCTh OPraHUYECKUX COCTMHEHUM B PA3JIMUHBIX cpefax (MPUPOIHBIX, 2
OMOJIOTUYECKHUX, TEXHOTCHHBIX ).
KonTpoabHnas .
CtpyKTypa U CBOKMCTBA OPraHMYECKUX BEILIECTB. 2
padora 3
Pa3znea S. Kunernyeckue v TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKuid 12
Tema 5.1. OcHoBHOE coep:KaHue 4 OK 01
Kunetuueckue TeopeTuueckoe oGyuenue 2 OK 02
3aKOHOMCPHOCTH  [Xymuyeckue peakiuu. Kimaccudukanuss XMMUYECKHX peakiuii: 1mo (Gpa3zoBoMy cOCTaBy (FOMOTEHHBIE U
HPOTCKaHusA reTeporeHHbIe), M0 UCTIOIb30BAHUIO KaTanu3aTopa (KaTaTuTHUYeCKUE U HEKATATUTUYECKHUE).
XUMHYIECKUX CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3lUYHbIX (PAKTOPOB: MPUPOJBI PEArUPYIOIIUX BEIIECTB, )
peakuii KOHIICHTPALMU pearupyronifx BEIeCTB, TeMuepaTypsl (mpaswio Bant-I'odda), muiomann peakimoHHON

ITIOBEPXHOCTH, HATM4MS KaTanu3aropa. Poip karanu3atopoB B IPUPOIE U POMBIIIIIEHHOM IIPOU3BOJCTBE.
OHeprus axkTUBalMU. AKTUBUPOBaHHBIN Komiulekc. KaTtanusaropsl u karanu3. Poib karanuzaTopoB B
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MIPUPO/IE U IPOMBILUIEHHOM IPOU3BO/ICTBE.

JlaGopaTopHble 3aHATHSA

I/I3yT-I€HI/I€ 3aBUCUMOCTHU CKOPOCTHU XUMHUYECKOU pPC€akiuu OT KOHUCHTPALUW PCarupyromux BCHICCTB U
TEMIIEPATYPHI.

Jlaboparopras paboTa Ha BEIOOD:

1. JlaGopatopHas pabora «OmpenercHre 3aBUCHUMOCTH CKOPOCTH pPEaKIHH OT KOHIEHTPAIUU
pearupyoomux BemecTB». VcciienqoBaHue 3aBHCHMOCTH CKOPOCTH PpEaKIUH OT KOHIICHTPAIUH.
OnpeeneHre KOHCTAaHTBI CKOPOCTH PEAKIIMU TPAPUUESCKUM METOJIOM.

2. JlaboparopHasi pabora «OrmnpeneneHue 3aBUCHMOCTH CKOPOCTH pEaKIUH OT TEMIIePaTyphi».
HccnenoBanue 3aBHCUMOCTH CKOPOCTH PEAKIIMK OT TEMIIEPaTyphl. PacueT SHepriuy akTUBAIIMH PEAKIIHH.
Penienne mnpakTHKO-OPHEHTUPOBAHHBIX 3aJaHUK HAa aHadU3 (AKTOPOB, BIUSIONIMX Ha H3MCHCHUE
CKOpPOCTH XUMHAYECKOU pCaKknuu.

Tema 5.2.
TepmoauHamuuec
KUe
3aKOHOMEPHOCTHU
MPOTEKaHUs
XHUMHYECKHX
peaKIuii.
PaBHOBecue
XAMUYECKHX
peakuuii

OcHoBHOE coacpkanue

TeopeTn'{eCKoe oﬁyqelme

Knaccugukanus XxumMuyeckux peakiuil: no ternaoBomy 3¢ dexry (3K30TepMHUYEcKUe, S3HI0TEPMUYECKHE),
no oOpatumoctu (oOpaTmmble W HeoOpatumble). TerutoBeie 3()(EKTHI XMMHUYECKHX PEaKIUU.
Tepmoxumuueckue ypaBHeHus. O0paTUMOCTh peakiuil. XMMHUECKOE PaBHOBECUE U €TI0 CMEILEHUE MO0
JEWCTBUEM DA3MUYHBIX (DAaKTOpOB (KOHLEHTpAIMS PEarecHTOB WM NPOAYKTOB PpEaKIUH, IaBJICHUE,
TeMIIepaTypa) AJis CO3AaHUSI ONTUMAIIbHBIX YCIOBHUI MPOTEKaHUSI XUMUYECKUX ITPOLIECCOB.

[Tonatue o0 »HTamBIMKM W SHTpornmU. JHeprus ['mb0ca. 3akon I'ecca m ciencTBus u3 Hero. Ponb
CMEILEHUS PABHOBECHS B TEXHOJIOTMYECKHUX IIPOLECCaX.

HpaKaneCKne 3aHATHUA

[Tpunuun Jle Illarense. BnusHue pa3znuuHblXx (AKTOPOB HA HM3MEHEHUE DPABHOBECHSI XHMHYECKHUX
peaKuid.

3aKkOH JEHCTBYIOIIMX MacC M KOHCTAaHTa XHWMHYECKOTO paBHOBecHs. PacdeTsl paBHOBECHBIX
KOHIICHTPALIMI pearnpyronux BemeCTB U MPOIYyKTOB peakuuid. PacyeTsl TeroBoro agdexra peakium.
PemeHne mNpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha IpuMeHeHWe npuHuuna Jle-Illarense mid
HAXOXKJCHHUS HATPABJICHUS CMEICHHS PABHOBECHS] XUMHUECKOW PEaKIIMU U aHaIHu3 (PaKTOPOB, BIUSIOIINX
Ha CMEILEHNE XUMUYECKOTO PABHOBECHS.

JlabGopaTropHble 3aHSATHSA

OK 01
OK 02
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Jlaboparoprass pabora «VI3yueHue BIUSHUS pPA3THYHBIX (HAKTOPOB HA CMENICHHUE XUMHUYECKOTO
PaBHOBECHSI.

UccnenoBanue BIMSHUS W3MEHEHUs KOHLEHTPALMM BEILIECTB, PEAaKLUU CpeAbl M TEMIlepaTypbl Ha 2

CMEUICHUE XUMHUYECKOro paBHOBecHus. CpaBHEHHME TMOJYYEHHBIX pE3yJbTaTOB C TEOPETUUYECKU

MIPOTrHO3UPYEMBIMH Ha OcHOBe npuHuuna Jle [latensbe.
KonTpoabnas .

CKOpOCTh XMMUYECKOM peakuu U XUMHYECKOE PAaBHOBECHE. 2
pabora 4
Pazpea 6. JAucnepcHble cCHCTEMBI 10
Tema 6.1. OcHoBHoOE coaepxxaHue 4 OK 01
HucnepcHbie Teoperuueckoe o0yueHue 2 OK 02
CUCTCMBI U Hucnepcusie cucteMbl. Kosonaneie cucteMbl. ICTUHHBIE paCTBOPHI. OK 07
thaxTopsI Hx PactBopenne kak ¢usuko-xumudeckuii mporecc. PactBopel. CnocoObl NPUTOTOBJIECHUS PaCTBOPOB.
YCTOHYNBOCTH PactBopuMocTs. MaccoBasi 10yisl paCTBOPEHHOTO BellecTBa. lIpeaenbHo A0mycTUMble KOHUECHTPALMU U

UX HUCIIOJIb30BAHKE B OLIEHKE 3KOJOTHYECKON O€30MacHOCTH. )

Knaccudukanus aucnepcHeIx cucteM mo coctaBy. CTpoeHne M (akTopbl YCTOMYMBOCTH JHMCIEPCHBIX

cucreM. Pacro3HaBaHWe MCTHHHBIX PacTBOPOB, KOJIJIOWJHBIX PACTBOPOB U IPyOOIMCIEPCHBIX CHCTEM.

Crpoenue wmuuesmisl. PaccenBanue cBeTa HpU NPOXOKIECHHUU CBETOBOIO IIy4Ka 4Yepe3 ONTHYECKH

HeoIHOpoAHYIO cpeny (3ddexra Tungans).

IIpakTnyeckue 3aHATHSA 2

Pemrenue 3a1au Ha IPUTOTOBIIEHUE PACTBOPOB.

Penrenre npakTMKO-OPpUEHTUPOBAHHBIX PACUETHHIX 3aJaHUM Ha JAMCHEPCHBIE CUCTEMBI, UCIOJIb3yEMbIE B )

OBITOBOM W TPOM3BOJCTBEHHOW MAEATENBHOCTH YEJIOBEKa, C IMO3UIMIA HKOJOTHUECKOW OE30MacHOCTH

MOCTIC/ICTBUI U TPAMOTHBIX PEUICHUH MPo0IeM, CBSI3aHHBIX C XUMHEH.
Tema 6.2. OcHOBHOe co/iep:KaHue 4 OK 01
Hccnenosanue  |JlaGopaTopHbie 3aHATHS 4 OK 02
CBOWCTB Jlaboparopuas pabota «[IpuroToBieHue pacTBOPOBY.
AUCIIEPCHBIX [IpuroToBneHue pacTBOPOB 3aJaHHON (MOJISIPHOM) KOHLEHTpauuu (C MPaKTHUKO-OPUEHTUPOBAHHBIMU 2
CUCTEM I UX BOIIPOCAMHM ), ONPEIEIIEHUE CPEbl BOJHBIX PACTBOPOB.
HJICHTH(UKALHH JlabopaTtopHnast pabota «McciaenoBaHue AUCIICPCHBIX CHCTEM). )

HpI/IFOTOBJ'IeHI/Ie U U3YUYCHUC CBOJMCTB AUCHCPCHBIX CUCTEM pa3HbIX BHUAOB: CYCICH3HHU, S5MYJIbCHU,
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KOJUIOMIHOTO pacTBopa. CpaBHEHUE CBOWCTB HCTHUHHBIX M KOJUIOMJHBIX PAacTBOPOB, BBISBJIECHHE
OCHOBHBIX PA3JIM4YHMI MEKy HUMU.

KonTpoabHnas

JlucnepcHble CUCTEMBI. 2
padora 5
Paszpen 7. KavecTBeHHbIe peakiuu 00HAPYKeHNS] HEOPraHUYeCKUX U OPraHMYecKUX BellecTB 8
Tema 7.1. OcHoBHOE coiep:KaHue 4 OK 01
OOHnapyxenue IIpakTHYeckune 3aHATHSA 2 OK 02
HEOpPraHM4YCeCKUX [KayecTBEHHbIC XMMUUYECKUE PEAKIINH, XapaKTepHbIE AJi1 OOHAPYKEHHSI HEOPTaHUYECKUX BEIIECTB
KaTUOHOB U (xaToHOB M aHMOHOB). CocTaBlieHHEe ypaBHEHUH peakunii oOHapyxeHus KaTuoHoB [-VI rpymnm u )
aHUOHOB aHMOHOB, B T.4. B MOJICKYJISIPHOW U HOHHOU (opmax.

Peakuuu oOHapy)eHUsI HEOPTAaHUYECKUX BEIIECTB B pealbHbIX 00BbEKTaX OKPYKAIOIIECH CPeIbl.

JlabopaTopHble 3aHATHSA 2

OOHapyxeHne HEOPTraHWYECKHUX BemlecTB (KaTHOHOB [—VI rpynn uim aHMOHOB) € HCIIOJIb30BaHHEM

Ka4eCTBEHHBIX aHAJTMTUYECKUX PEAKIUH.

Jlaboparopuas paboTa Ha BEIOOD:

1. JJaboparopHas paboTa « AHaTUTHYECKHE peakunuu KaTHoHOB [-VI rpymmy.

[TpoBeeHne KaueCTBEHHBIX PeaKuii, NCTIOIB3YEMBIX JUIsl OOHAPYKEHUSI KATHOHOB | rpymmb! (Kamws,

HaTpusl, Maruusi, ammonusl), Il rpynnst Ha npumepe 6apus, [II rpynns! — cBunua, IV rpynnst —

aJIFOMUHUSA, 2

V rpynmnsl — xene3a (II u III), VI rpynmner — Hukens. Onucanue HaOII0JaeMbIX SIBICHUN U COCTaBJICHHE

XUMHUYECKUX PEAKLIUH.

2. JlaboparopHas paboTa « AHAIUTUYCCKUE PEAKIIUA AaHUOHOBY.

[TpoBeneHne Ka4eCTBEHHBIX PEAKIUi, UCITOJIB3YEMBIX I OOHAPYKEHUS aHHOHOB: KapOoHara, (hocdara,

cynbbara, cynbduaa, HUTpaTa, xjaopuaa u ap. Onrcanve HabII0JaeMbIX SIBJICHUN U COCTaBJICHHE

XUMHYECKUX PEAKIUU.
Tema 7.2. OcHOBHOe coiep:KaHue 4 OK 01
OOHapyxeHue IIpakTHyeckue 3aHATHA 2 OK 02
OpraHN4CCKHX KauecTBeHHBIE XMMHUECKHE PEAKIINH, XapaKTEPHBIE JUIsl OOHAPYKEHUS OTJEIIbHBIX KJIACCOB
BCILICCTB OpPTaHUYECKUX COCTUHEHUN: (PEHOIIOB, abJICTHIOB, KpaxXMalla, YKCYCHOM KHCIOThI, aMUHOKHUCIIOT U JIp. 2
OTACIBHBIX Jlenatypanus GeJlKOB NPU HATPEBaHUH, [IBETHBIE PEaKIIUU OEIKOB.
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KJIAaCCOB C
HCIIOJIb30BaHUEM
KayeCTBEHHBIX
peakuuii

CocraBiicHHE KQ4eCTBCHHBIX peaKHI/If/'I O6Hap}I)K€HI/IH OpTraHU4YCCKUX COGLII/IHGHI/II;'I OTACJIBbHBIX KJIAaCCOB.

JlaGopaTopHble 3aHATHSA

OOHapyxeHne OpraHMYECKUX COCAMHEHUH OTIEIBHBIX KIacCOB.

Jlaboparopuas paboTa Ha BEIOOD:

1. JTaboparopHas pabota «KadecTBeHHbBIE peaKIK Ha OT/EIbHBIEC KJIACCHl OPraHMYECKUX BEIIECTBY.
[IpoBeeHne Ka4eCTBEHHBIX PEAaKLUi, HCIIOIB3YyEMBIX JIJIsl OOHAPY)KEHHUSI OPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB: (PEHOJIOB, aIbJICTHI0B, KpaxMalla, YKCyCHOW KHCIOThI, aMUHOKHUCIIOT, OEJIKOB U JIp.
Onucanue HaOJIOJaEMBbIX SIBJICHUH U COCTABICHNE XUMUUECKUX PEAKIIUNA U/UITH CXEM.

2. JTJaboparopHas paboTa «KauecTBEHHbII aHAIN3 OPraHUYECKUX COSIMHEHHUH M0 (PYHKIIMOHAIBHBIM
rpyImam».

ITpoBeeHne KaueCTBEHHBIX PEAKLUi, HCIOIb3YyEMBIX /ISl paclio3HAaBaHHsI OPraHUYECKHX BEILECTB
OTIENBHBIX KJIACCOB MO ()YHKIIMOHAIBHBIM IPYIIIaM: Ha MPUMEPE aMUHOKHCIIOT U KapOOHOBBIX KUCIIOT,
CIIUPTOB U (PEHOJIOB, AJTBJICTUIOB U KETOHOB. OnricaHue HaOJII0JaeMbIX SBJICHUN U COCTABJICHUE
XUMHAYECKUX PEaKIUil U/ CXEM.

IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE cO/lep:KaHue (Co/lep:KaHue TPHKJIATHOTO MOTYJIs)

42

Pasznea 8.

Xumusa B 6LITy Hu l'lpOI/I3BOIlCTBeHHOI7l HEATECJIBbHOCTHA Y€JI0BCKA

Tema 8.1.

Xumus B ObITY U
MIPOM3BOICTBEHHO
U IeATeNbHOCTHU
YyeJIoBeKa

OcHOBHOe co/iep:KaHue

IIpakTH4yecKkue 3aHATHS

DKosorndeckas 0e30MacHOCTh IMOCIEACTBUI OBITOBOW M MMPOU3BOACTBEHHOM JICATEIILHOCTH YEIOBEKa,
CBSI3aHHAS C TIepepabOTKO# BEIIECTB; MOUCK M aHATN3 XUMHUYECKON HHPOPMAIINH U3 Pa3TUIHBIX
MCTOYHUKOB (Hay4HAasl U y4eOHO-HAy4YHAs JINTEPATypa, CPEICTBA MACCOBOM MH(pOpMaIuu, ceTh HTepHeT
U ApyTue).

Keiicol (¢ yueTom Oynymiel mpodeccuoHaNbHOM NesSTEIbHOCTH) Ha aHalu3 HH(OpMAaLIUU O
MIPOU3BOJICTBEHHOH JIEATEIILHOCTH YEIIOBEKA, CBA3aHHOM C MepepabOTKOM U MOITy4EHUEM BEIIECTB, a
TaKXKe C IKOJIOTHUECKOM OE30MacHOCThIO.

3amuTa keiica: [IpencraBienue pe3yabTaToB pelIeHUsI KEMCOB (BBICTYIUICHHE C IIPE3CHTAIINECH )

OK 01
OK 02
OK 04
OK 07
k...

*Pazgen 9.1. Ucciaenopanue U XMMU4eCKHil aHAJIN3 00beKTOB Ouocdepsl (1151 YKPYNHEHHBIX TPYII CleNHATbHOCTeH/

36

3 Otpaskaetcs MK, anemeHT KOTopoi GopmUpyeTCa NPUKAAAHLIM MoAyAEM (NPOodecCcHOoHaIbHO-OPUEHTUPOBAHHBIM COAEPIKaHMem) B cooTeTcTBum ¢ PrOC peanusyemoit

npodeccuu/cneymansHoctn CroO
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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)

Tema 9.1.1. OcHoBHOE coaepxaHue OK 01
OcHOBBI JlaGopaTopHuble 3aHATHS IIK...
nabopaTopHON Jlaboparopnas pabota «OcHOBBI 1a00paTOPHOI MPAKTUKID.
IIPaKTUKH B Jlaboparopnas nocyaa u xumuueckue peaktuBbl. OcCHOBHBIE 1abopaTopHble onepanuu. JlabopaTtopHoe
npodeCCHOHAIBH  |oGopymoBanue. TexHNKa 6e30MaCHOCTH 1 IpaBuiIa paboThl (IIOBEACHNS) B Ta00PATOPHH.
BIX J]AOOPATOPHSX IpakTHyecKue 3aHATHSA
BrinonHeHrEe TUMOBBIX PACUETOB MO TEMATUKE SKCIIEPUMEHTA (BBIXOJI TPOJIYKTa PEaKIuK, Macca HaBECKH,
00BEM PACTBOPHUTETIS).
O0paboTka TaHHBIX, AaHATM3 U OIIEHKA UX JJOCTOBEPHOCTH (BBIYHCIICHUE CPEIHETO 3HAUYCHUS
AKCIIEPUMEHTAIBHBIX TaHHBIX, TOTPELUTHOCTH).
[IpencraBieHue pe3yabTaToOB SKCIEPUMEHTA B pa3nu4yHoi ¢popMme (Tadnuia, rpaduk, OT4eT, TOKIA/,
MIPE3CHTAIIHS ).
Tema 9.1.2. OcHoBHoOE coaepxaHue OK 01
XUMHUYCCKUi TeopeTudeckoe odyuenune OK 02
aHaJIu3 IPOO BOJIBI Knaccudukanus mpod BoabI [0 BULY U HA3HAYEHUIO, HCXOIA U3 €€ XMMHYECKOTO COCTABA. OK 07
OpranonenTH4ecKkre CBOMCTBA (3amax, Ipo3pauHOCTbh, IBETHOCTh, MyTHOCTH) BOJbI. KHCIOTHOCTD U K...

1eJI0YHOCTH BOABL. pH cpeibl u MeTo bl ee onpereneHus. JKecTKOCTb BOAbI U METObI €€ ONpeIeeHusl.
CyIHOCTh METOa TUTPOBAHUS.

Bunel sxxecTkocTH BOABI (BpeMEHHas U OocTOsiHHAsS ). JKecTKOoCTh BOAbI KaK MPUYMHA BbINA/ICHUS 0CAIKOB
WM 00pa30BaHUS COJICOTIOKESHUN, MMEIOLINX MECTO B OBITY M Ha TIPOM3BOJICTBE.

CocraB coseil, BBI3bIBAIOLIMX KECTKOCTh BOJBI. XUMHUYECKUE IIPOLECCHI, YCTPAHAIOIINE KECTKOCTD BOJBI.
YpaBHEHMS] XUMUYECKUX PEAKLUHI, HIUTFOCTPUPYIOLIUX IPOLECCHI, IPOUCXOAAIINE IIPH yCTPAaHEHUHT
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KEeCTKOCTH OBITOBBIMHM U XUMUYECKUMU criocobamu. CrocoOsl
yCTpaHEHUs OCTOSHHON )KECTKOCTH.

IIpakTH4yeckue 3aHATHSA

CriocoObl BbIpayKe€HUsI KOHIIEHTPAI[MK paCTBOPOB: MaccoBas J10JIsl paCTBOPEHHOT'O BEIIECTBA, MOJISIpHASL U
MOJIsUIbHAs KOHLeHTpauuu. Tutp pactBopa. Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX
3aJlaHui Ha pacyeT KOHLEHTPALUH 3arpsA3HAIOIINX BEIIECTB U UX CPABHEHUE C IIPEIENBHO AOIIYCTUMBIMU
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koHueHTpauusamu (IIJ1K).

JlaGopaTopHble 3aHATHSA

HccnenoBane XMMUYECKOTO COCTaBa Mpoo BOIBI.

Jlaboparopuas paboTa Ha BEIOOD:

1. JTaboparopHas padoTa «OUuCTKa BOIBI OT 3arps3HCHHI.

Vcnonp3oBanue MEeTOI0B (PHIBTPOBAHUS U aJICOPOIIUH [Tl OTJCIICHUS 3arpsI3HCHUN B UCCIICLy eMOM
po6e Boibl. BEIOOp MeTO/1a OYMCTKH B 3aBUCUMOCTH OT BUJa 3arpsi3HeHus. CpaBHeHHE 3 (DEKTUBHOCTH
Pa3IMYHBIX METOJOB OYMCTKH BOJIBI B Pa3HBIX YCIOBHSX (B JIa0OPATOpUH, B TOMAIIHUX U TIOJIEBBIX
YCIIOBUSIX).

2. JlaboparopHas pabota «Onpeneneane pH BOIbI U €€ KUCIOTHOCTHY.

Omnpenenenne pH cpesibl ¢ TOMOIIBIO YHUBEPCATBHOTO HHANKATOPA. Mcronb30BaHUe TUTPOBAHUS IS
OIpeeIeHUs] KUCIOTHOCTH. OnpeieneHue o0Ieil KUCIOTHOCTH BOJIbI, pacyeT CBOOOIHOM KUCIIOTHOCTH.
Omnpenenenue ooOmIe U cB0OOIHOI mieaouHocTH. CocTaBlieHHE YpaBHEHHI peaKIuid, MPOTEKAIOUIUX MTPH
OIpEJICJICHUN KHCIOTHOCTH/ IIEIIOYHOCTH MPO0 BOJBI. Y CTAHOBJICHHUE CIIOCOOOB UCIIOIb30BAHUS

HCCICIOBAHHBIX Hp06 BOJBI B ) KUBHCACATCIIBHOCTHU YCJIOBCKA, HA OCHOBC ITOJIYYCHHBIX JAaHHBIX O COCTaBC.

3. JIabopaTtopHas padota «OnpeseneHne )KecTKOCTH BOJIbI U CIIOCOOBI €€ YCTPAHSHUSD.

Crioco0bl ycTpaHeHHs BCEX BUAOB JKECTKOCTH B 3aBUCHUMOCTH OT COCTaBa COJIeH KeCTKOCTH. Pemienne
3KCH€pI/IM€HTa.HI>HOI\/JI 3aJa4U Ha BBIABIICHUC BpeMeHHOfI M TIOCTOSTHHOM KECTKOCTH BOJBI. OHGHKa
BCPOATHOCTU YCTPAHCHUA BCEX BUAOB JKCCTKOCTH B JOMAIIHUX YCIIOBHAX.

Tema 9.1.3.
XHUMHUYECKHI
KOHTPOJIb
KadecTBa
MIPOJIYKTOB
MMUTaHUS

OcHoBHOE coiep:KaHue

TeopeaneCKoe oﬁyqelme

KadecTBeHHBIM XUMHUYECKHUH COCTaB MMPOAYKTOB ITUTAHUA. BGH_IGCTBa, Q)anbcn(bnunpyfomne IMPOAYKTHBI
IUTaHUs, U BEUICCTBA, 3arpA3HAIONINC MIPOAYKTHI IIMTAHUA. Onpez[eneHI/Ie 3arpA3HAIOIINX XUMUYCCKUX
BCIICCTB B IIPOAYKTAX NMUTAHUS, OIIPCACIICHNEC BEIICCTB, HC 3asABJICHHBIX B COCTABC ITPOAYKTOB ITUTAHUA.

IIpakTH4yecKkue 3aHATHS

Opranuueckue 1 HEOpraHMUeCKHUe BELIeCTBa, BXOAAIIUE B COCTaB NIPOAYKTOB uTaHus. OnpeneneHue
cocTaBa OJIr0]1 Ha COZIEpKaHNE MAaKpO ¥ MUKPO3JIEMEHTOB. 3yueHue mpeayioxKeHHbIX IPeroaaBaTeneM
0110/ Ha MpeAMEeT XMMHUYECKOT0 COCTaBa, ONPEeNICHNE JI0JIEeH OT CyTOUHON HOPMBI MaKpO U
MHKPO3JIEMEHTOB B YKa3aHHOM OJIt0[e.

Perienue npakTHKO-OpUEHTUPOBAHHBIX 33]a4 10 KyJUHAPHOW TEMAaTUKE Pa3IUYHBIX THUIIOB.

OKO01
OK 02
OK 07
TK...
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JlaGopaTopHble 3aHATHSA

HccnenoBanre XMMHYECKOTO COCTaBa MPOAYKTOB IMATAHHSL.

JlabopaTopHnast pabota Ha BEIOOD:

1. JTaboparopHas padota «OOHapy>KEHUE HUTPATOB B MPOAYKTAX TUTAHUS.

HccnenoBanue MaTepralioB MOJYKOJIUYECTBEHHBIM METOJIOM OIIPEIEIICHUS] HUTPATOB C UCTIOJIh30BAHUEM
nudeHnIaMruHa (KOPHEIUIOAbI OBOIICH, JINCThSI U KOYEPBIKKA KAIyCThI, TUI0bI PPYKTOB). AHAJIN3 YPOBHS
3arps3HEHUS] HUTPATaMH 110 HHTCHCUBHOCTH OKPAIIIMBAHUS MPOYKTOB PEaKIUH.

2. JlaboparopHnas pabota «lcciemoBanue MpoIyKTOB MATAHUS HA HATHYIHUE YTIICBOIOBY.

HccnemoBanue MOJIOYHBIX MPOJIYKTOB HA HAIMUKE Kpaxmaia. MccienoBanue mpoyKTOB Ha HATTHYHE
TJTFOKO3BI.

Tema 9.1.4.
XHUMHUYECKHAH
aHaJm3 1mpood
MMOYBBI

OcHoBHOE coiep:KaHue

TeopeTn'{eCKoe oﬁyqelme

Knaccudukanus nous 1o BUAy U Ha3HAUEHUIO, UCXO/SI U3 XUMUYECKOro coctaBa. neHTudukanus
POOBI MTOUBHI IO €€ XUMUYECKOMY COCTaBY, OITUCAHHE BO3MOXKHOCTEH €€ MPUMEHEHHS.

TpeOGoBaHMs K Ka4eCcTBY MOUBHI Pa3IUYHOrO Ha3HayeHusl. Onrcanue 0cOOEHHOCTEN NCIOIb30BaHNUS MTOUB
B 3aBUCHUMOCTH OT THUIIOB, CHOCO6I>I YIydlICHHUA Ka4€CTBA IMOYB B 3aBUCHUMOCTU OT HA3HAUCHUA.

OO0acT UCIIOTB30BAHKS OPraHUICCKUX yIOOPEHUH B 3aBUCHMOCTH OT Ka4eCTBEHHOTO COCTaBa.
Onucanue OpTraHU4YCCKUX y,[[O6p€HI/If/'I " UX NPUMCHCHHEC B 3aBUCUMOCTH OT COCTaBa IIOYBEI U €€
Pa3HOBUIHOCTH.

HpaKaneCKne 3aHATHUA

O6nactu Ha3HaueHMs! (IPUMEHEHHUs1) OYBbI, HCXO/s U3 KaYECTBEHHOI'O ¥ KOJIMYECTBEHHOI'O0 COCTaBa.
AHaJIM3 HOPMAaTUBHOU TOKYMEHTALHH.

Ponb HeopraHnueckux BEIIECTB B KAUECTBE MUHEPAIbHBIX YAOOPEHUM, yIydIUTENEH TOYBBI.
CocrtaB MUHEpaAIIbHBIX YIOOPEHHIA U NX IPUMEHEHUE B 3aBHCHMOCTH OT COCTaBa MIOYBHI U €€
pa3HOBUAHOCTU. B3auMocBs3b cocTaBa yno00peHuil U UX BIUSHUS HAa BEr€TaTUBHbIE CBOWCTBA U
IIJIOIOHOIICHUE PACTEHUH.

JlaGopaTopHble 3aHSITHS

HccnenoBane XMMUYECKOTO COCTaBa Mpo0 MOYBHI.
Jlaboparopras paboTa Ha BEIOOD:

OK 01
OK 02
OK 07
TK...
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|. JlaGopartopHas pabora «OOHapYyKeHHUE HEOPTAHUICCKUX MTPUMECEH B TPOOax».

HpI/IFOTOBJIeHI/IG HpO6I)I IIOYBBI JJIsI UCCIICAOBaAHU S KI/ICJIOTHOCTI/I/HIGJIO‘IHOCTI/I, HCOPTaHUYCCKUX
3arpsisHeHuil. OOHApY)KCHUE XJIOPHI- U CYJIb(aT-HOHOB B IPoOe mouBbl. CocTaBICHUE YPAaBHEHUH
peakiuii oOHapykeHus. CpaBHEHUE IMOYUYECHHBIX MTOKA3aTee ¢ HOPMATUBHBIMU (CITPABOYHBIMH )
3HAYCHHSIMHU.

2. JTaboparopHas padota «Omnpenenenue pH BOJHON BBITSKKH ITOYBBI, €€ KUCIOTHOCTH M HICTOYHOCTH.
HccnenoBanue BOAHBIX BHITSHKEK 00pa3I[0B FOTOBBIX MTOYBEHHBIX cMecel (IJ1 pa3HBIX THUIIOB PACTEHUN).
OHpeHeﬂeHHe pH IMO4YBbI C UCITOJIB30BAHUEM MHAHUKATOPOB. OHeHKa THUIIOB ITOYB B MMPEACTABIICHHBIX
oOpa3nax (CHIbHOKHUCIIAs!, KUCIIas, CIIa00KUCIasl, HeUTpabHasl, IeI0YHas).

Tema 9.1.5. OcHoBHOE coiep:KaHue 10 OK 01
Uccnenosanue Teoperuueckoe oGyuenue 2 OK 02
00BeKToB V4eOH0-HMCCIeN0BATENLCKHI IPOEKT B 00IIACTH MCCIEN0BaHMs 00beKTOB Onocdepsl. O630p TeM y4eOHO- OK 04
Guocheper UCCIIEN0BATENBCKUX TIPOEKTOB. AJITOPUTM BBINOJIHEHHs NpoekTa. OnpeneseHue npooieMbl 5 OK 07

uccieoBanus. MeTo bl MoMcKa, aHaiu3a 1 00paboTK HHGOPMALIMU O IPOCKTE B PA3IMIHBIX K...

HUCTOYHHKAX.

IIpakTH4yecKkue 3aHATHS

O0ocHOBaHKE aKTyaJIbHOCTH BBHIOPAHHOM TeMbl. BoisBiacHHE MpoOiieMbl Hccie0BanusA. Boibop 00beKkTOB 2

U MeToJoB wuccienoBanus. I[loctaHoBka menedd W 3amad  uccienoBanus. OnpeseneHHe MPOAYKTa

uccienoBanus. OnpeesieHne 3TanoB U COCTABICHUE ITaHA UCCIICIOBAHUSL.

3amura mpoekrta: IlpeacraBieHre pe3yJabTaTOB BBIMOJHCHUS Y4€OHO-HCCIEIOBATEILCKUX MPOEKTOB 2

(BBICTYILIIEHUE C TIPE3CHTAIUEH).

JlabGopaTopHble 3aHATHSA q

HccnenoBanre MOPEAOKEHHOIO OOBEKTa HA KHUCJIOTHOCTh, MIEJIOYHOCTh, XHMHYECKHH COCTaB

(3arpsI3HUTENH, MaKpO- U MHKpPO3JieMeHThl). O0paboTka pe3yinbTatoB uccienoBaHus. OleHKa KauyecTBa 4

UCCIIEyeMOro 00BEKTa, HCXO/IS U3 PE3yIbTaTOB XUMHUYCCKOTO aHAJTH3a.
*Pazgen 9.2. HMcciaenoBanme M XHMHYECKHH aHaJIN3 00beKTOB TexHochepbl (sl YKPYNHEHHBIX TIpynmn 36
cnenuajgbHocTeil/ npodgeccuii 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)
Tema 9.2.1. OcHoOBHOE coiep:KaHue OK 01
OcHoBbI JlabopaTopHble 3aHATHUS 2 [K...
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nabopaTopHOI
MPAKTUKA B
npodeCCHOHAIIbH
BIX JJAOOPATOPUSIX

Jlaboparopras padoTta «OCHOBBI 1a00PaTOPHON MPAKTUKID.
JlaGopaTopHas mocya 1 XuMu4Yeckre peakTuBbl. OCHOBHBIE 1abopaTopHble onepamnuu. JlJabopaTtopHoe
obopynoBanue. TexHuka 6€30MacHOCTH U paBuiia padoTHI (IOBEACHMS) B Ja00OPaTOPUH.

IIpakTH4yeckue 3aHATHSA

BrinosnHeHne TUMIOBBIX PACYETOB 110 TEMATUKE IKCIIEPUMEHTA (BBIXO/ IPOIYKTa peaklii, Macca HaBECKH,
00BeM pactBoputensi). OOpaboTKa JaHHBIX, aHATU3 U OLIEHKA X JIOCTOBEPHOCTH (BBIYHUCIICHUE CPETHETO
3HAYCHUs OKCIIEPUMEHTAIBHBIX JaHHBIX, TMOrpemHocty). IlpencraBienue B pa3nuyHoi  (opme
pe3yJIbTaToOB KCIepuMeHTa (Tabnuna, rpaduk, OTYET, TOKIA, IPE3CHTAIHS)

Tema 9.2.2.
XHUMHUYECKHI
aHaJInu3
TEXHUYCCKUH
BOJIbI

OcHoOBHOe coiep:KaHue

TGOPQTI/I‘ICCKOC oﬁyqe}me

Haznauenue texandeckoit Boabl. TpeOoBaHUS K TEXHUYECKOM BOJIE 110 TPYIIIaM MOTPeOIeHUsI.

KadecTBO TeXHHMYECKOW BOJbI pPa3HBIX BHJIOB. XHMHYCCKHUH aHAJIM3 W IMPOU3BOJICTBCHHBIH KOHTPOJIb
cocTaBa TeXHUYECKO# BOJbl. CYIIHOCTh METOAAa TUTPOBAHUS.

AHann3 TEXHUYECKOW BOJBI Ha KECTKOCTh W Apyrue mokasarenu. KHCIOTHOCTh M IIEIOYHOCTh BOJIBI.
Omnpenenenue oOmeld U CBOOOTHOM IMIEIOYHOCTH (KHUCIOTHOCTH) METOJAOM THUTpoBaHusA. pH cpeasl u
METO/IbI ee onpeencHust. JKecTKoCTh BOIbI U METO/bI €€ OPE/ICTICHUSI.

OKO01
OK 02
OK 07
TK...

IIpakTH4YecKkue 3aHATUA

CriocoObI BeIpa)keHUSI KOHIICHTPALMU PACTBOPOB: MaccoBasi JI0JIsl PACTBOPEHHOT'O BEIIECTBA, MOJISIpHAS U
MOJISIITbHASL KOHIIGHTpamuu. THUTp pacTBopa. PemieHne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETHYCCKUX
3aJlaHUi Ha pacueT KOHIECHTPAIIUH 3arpsI3HSIONIMX BEIIECTB M MX CPABHEHHUE C MIPEIEITBHO JTOMYCTUMBIMU
koHneHtpanusmu (I1J1K).

JlaGopaTopHble 3aHATHUSA

HccnenoBanue XMMHUYECKOTO COCTaBa MPOO TEXHUUECKOM BOJIBI.

Jlaboparopuas paboTa Ha BEIOOD:

1. JJaboparopHast paboTa «OmnpeeseHue XJIOPHI0B METOIOM TUTPOBAHUS B TEXHHUECKOI BOJIEY.
OmnpeeneHre XJI0PHI-HOHOB METOIOM apreHTOMETPUH ¢ (PUKCHPOBAHUEM KOHIA TUTPOBAHHUS 110 METOY
Mopa (ocaautenbHOe TUTPOBAHHE).

2. JlaboparopHas pabota «OnpeeneHne KeCTKOCTH TEXHUISCKOM BOABI METOJIOM TUTPOBAHUSIM.
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KomrmiekconoMeTprudeckoe onpeeieHue KeCTKOCTH (CyMMbI HOHOB KaJIbIIMSI M MarHusi) B cpesie
aMMOHHITHO-aMMHuauHoTro Oydeproro pacteopa (pH 9—10) mo o6pazoBanuto ¢ TpuiaoHom b
MaJIOJMCCOIMUPOBAHHBIX KOMIUIEKCHBIX COSTMHEHUN.

Tema 9.2.3.
XUMUUYECKAI aHAIN3

BO3/yXa

OcHoBHOE€ coaepikaHnue

TGOPQTI/I‘ICCKOC oﬁyqe}me

XHWMHUYECKUM COCTaB aTMOC(i)epHOFO BO31yXa, BO3JAyXa pa6oqel71 30HBI. Bpe,I[HLIe BCIICCTBA U IIPUMCCH B
BO3YyX€C KUJIbIX HOMGHICHHﬁ, B BO3YyXC pa6oqel71 30HBI. HOpMaTI/IBHBIe HAOKYMCHTHI. ITocnencTBus
BOSI[GIZCTBHH BBICOKOH KOHIOCHTpPAIMKU YIJICKUCIIOIO0 I'da3da Ha OpraHu3M 4YeEJIOBCKaA. MepOHpI/IHTI/IH 10
CHMIXCHUIO YPOBHA 3arpsA3HCHHOCTH BO3AyXa I/ICCJIGLIYGMOIZ KOMHATHI.

IIpakTH4yeckue 3aHATUA

['uruennyeckas olleHKa CTEMEHHU 3arpsi3HEHUS BO3yXa MMOMEIICHUSI HA OCHOBE COMOCTAaBICHUS
KOHIICHTPALUU JUOKCUJIA YTIJIepoa C COOTBETCTBYIOIIUM I'MTUEHUYECKUM HOPMATHBOM.

Pemenne nmpakTHKO-OpHMEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA pacueT KOJUYECTBA BEIIECTBA,
KOHIEHTpalUi BpeIHbIX TpUMecel B aTMOC(EepHOM BO3/IyXe U BO3AyX€E MOMEIICHUH.

JlaGopaTopHble 3aHATHSA

Jlaboparopnasi padota «OmnpeneseHre CoAepKaHus YIISKHCIOro ra3a B BO3IyXe MOMEIICHHS KCIIPECC-
meronom». MccnenoBanue npob Bo3ayxa padoueii 30Hb1. OmpeiesieHue CoACepKaHus YIIIEKHUCIIOTo ra3a B
BO3JIyX¢ IMOMEIICHHS YKCIIPECC-METOIOM.

OKO01
OK 02
OK 07
IK...

Tema 9.2.4.
XVUMUYECKUH aHAIn3
po0 MaTepHaioB
CTPOUTENBHO-
pecTaBpalliOHHON
JESTSIIbHOCTH U
nu3anHa

OcHOBHOe coepkaHue

Teopernueckoe o0yueHue

Knaccuq)mcaum[ MaTeprajoB, UCIIOJIbB3YCMEBIX B CTpOHTGHBHO-pGCTaBpaHI/IOHHOﬁ JACATCIIBHOCTH I10
COCTaBy, MX HA3HAYCHUEC U IPUMCHCHHUC. XUMHUYECKUM aHAIN3 MaTepraIoB CTPOUTCIILHO-
peCTaBpaHHOHHOﬁ ACATCIIbHOCTH 1 HHSaﬁHa. XHWMHUYECKHUM COCTaB IIMIMCHTOB, KpaCHTeHeﬁ, BSDKYIIUX
CMGCGﬁ, 0COOEHHOCTH MX CBOMCTB U IIPpUMCHCHUA B HpO(bGCCHOH&J'IBHOI’I JACATCIIBHOCTH. BGH_ICCTBEI,
HCIIOJIb3YCMBIC B KAYECTBC ITUI'MCHTOB U CBA3YIOIIUX MATCPHUAJIIOB. I/ICTOpI/I‘leCKaﬂ CIIpaBKa.

OK 01
OK 02
OK 07
IIK...
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CoBpeMeHHbIE MaTepHalIbl.

HpaKaneCKne 3aHATUA

KayecTBeHHBII M KOJMYECTBEHHBI COCTaB Mpo0 MaTepualioB CTPOMUTEIbHO-PECTABPALIMOHHOMN
NesTenbHOCTH U Tu3aiiHa. Knaccugukanus Kpacok 1o yKpbIBUCTOCTH, IPO3PAYHOCTH B 3aBUCUMOCTH OT
HCIOJIb3YEMBIX IUTMEHTOB U CBA3YIOLIUX BemecTB. OnpesesieHne cocTaBa KpacoK Ha COAEPKaHUE MUKPO
U MaKpodJIEMEHTOB. PeleHne MpakTUKO-OPUEHTHPOBAHHBIX 3a/IaHU 10 XMMHUYECKOMY aHAIHM3y IMpoo
MaTepHaloB CTPOUTEIIBHO-PECTABPALIMOHHON JEATEIbHOCTH U IU3aiiHa.

JlabopaTopHble 3aHSITUSA

HccnenoBanue MaTepualioB CTPOUTEIILHO-PECTABPAIIMOHHOM ACATSILHOCTH U JIM3aliHa.

Jlaboparopuas paboTa Ha BEIOOD:

1. JTabopatopHast padota «/3rotoBieHne Kpacok (mog00p MUTMEHTOB U CBSA3bIBAIOIIMX BEIIECTB)».
HccnenoBanue PUPOAHBIX MUHEPAJIOB, OIyYCHUE TUTMEHTOB IIyTeM XMMHUYECKHUX PEaKIIni,
OIpeIeTICHUE CBA3YIONIMX MaTepraioB. CpaBHEHHE YKPBIBUCTOCTH M MTPO3PAYHOCTH MOTYYEHHBIX KPAaCOK
IyTeM HAaHECCHUS UX Ha JIUCT OyMarm.

2. JTJaboparopHas pabota «/ccienoBanrue CBOMCTB BSDKYIIUX BEIIECTB HA MIPUMEPE THIICAY.
OHpeHeﬂeHHe CKOPOCTH CXBATBLIBAHUA MPHUPOAHOTIO U CTPOUTCIIBHOT'O TUIICA. q)aKTOpI)I, YCKOPAOIINEC U
3aMCIJIAIOIHNE CXBATbIBAHUC ITPUPOAHOIO rUIICa. I'mricoBoe TECTO, TEMIICpATypa €ro 3aCTbIBAHH.
CpaBHEHHE CKOPOCTH CXBAThIBAHUSI IPUPOIHOTO M CTPOUTEIHHOTO I'HIICa, OIpeieicHne (pakTopos,
BJIMAIOINHX HAa CKOPOCTH CXBATBIBAHWA CTPOUTCIBHOI'O I'MIICa, OMIPCACIICHUE TEMIICPATYpPhI 3aCThIBAHHA
TUIICOBOT'O TECTA.

Tema 9.2.5.
HccnenoBanne
00BEKTOB
TexHochepsl

OcHoBHOE€ coaepikanue

10

TGOPQTI/I‘ICCKOC oﬁyqe}me

VY4ebHOo-HcCIe10BaTeNbCKUM IPOEKT B 00JIACTH HCCleoBaHUusl 00bEKTOB TexHochepbl. O630p Tem
y4eOHO-HCCIIEIOBATENBCKUX TPOEKTOB. AJITOPUTM BBINOJHEHUs MpoekTa. OmnpezencHue NTpoOIeMbl
uccienoBanus. MeToasl ToMcKa, aHamu3a W 00paboTkM HHGOPMAIMKA O TPOEKTE B Pa3IHUHBIX
HCTOYHHKAX.

OK 01
OK 02
OK 04
OK 07
IIK...
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[MpakTuyeckne 3aHATHS 4
O0ocHOBaHME aKTyaJTbHOCTH BBIOPAHHOHN TEeMBbI. BhIsBIIeHHE MPOOIeMBl nccienoBaHus. Beioop 00BeKTOB
U MeTofoB wuccienoBanus. llocraHoBka meneid W 3amad uccienoBaHus. OrmnpeneneHue MPOAYKTa 2
uccnenoBanus. OnpeaeneHne TaloB U COCTABJICHUE MJIaHa UCCIICIOBAHMS.
3ammura npoexkra: [lpeacraBieHue pe3yabTaTOB BBIMOJHEHUS Y4eOHO-HMCCIENIOBATENbCKUX IMPOEKTOB 2
(BBICTYILIICHUE C MTPE3EHTAIUEH).
JlaGopaTopHble 3aHATHUSA 4
HccnenmoBanne TPEUIOKCHHOTO OOBEKTa HAa KHUCIOTHOCTh, IIEIIOYHOCTh, XHUMHYECKHA COCTaB
(3arpsi3HUTEN, MaKpo- ¥ MUKpodJIeMeHThI). O0paboTka pe3ynbTaroB wccienaoBanus. OIeHKa KauecTBa 4
HCCIIEyeMOTo 00bEKTa UCXOIS U3 PE3yIbTATOB XUMHUYECKOTO aHAIIN3a
IIpome:xxyTouHasi aTTecTAlMS 10 JUCHUIJIMHE (IK3AMEH) 20
Bcero 154

*O0pa3oBaTeJbHAA OPraHU3aNMs BbIOMPAaET OAUH MOAYJIb U3 NPeIJI0OKeHHBbIX.
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3. KAJJEHJIAPHBII I'PA®UK 110 BOCIIUTATEJLHOM PABOTE 110
JAUCHUIIVIMHE

Moayab 3. Y4yeOHO-HMCCae10BaTeabCKasi U HAy9HO-HCCIIEI0BATENbCKAS IS TEIbHOCTD

Jlata u MecTo HazBanue ®opma OtBeTcTBeHHBI | JlocTHXKEHUS
MIPOBEICHUS MEPOTPUSITH | IPOBEICHUS i y4aImxcs

s MEpONPUATHS
Armpenb 2026r. Buxtopuna | UnpuBunyansHo | Kynaesa H.A. | ChopmupoBanH
ITonurexHuaecKuit «XuUMHUA B -IpynIoBas octs OK .01,02,
KOJJIEIK MEIUITHE) 04, 07

4. YCJIOBUS PEAJIU3AIIMU ITIPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM
JAUCHUIIJINHbI
4.1. TpeGoBaHUsI K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00ecredeHHI0

g peanuzanuy IporpaMMmbl JUCHMILIMHBL JOJDKHBI OBITH MPELYCMOTPEHBI CIIEAYIOIINE
CrenMaibHbIe MOMEUICHUs: Y4eOHbI KaOMHET XUMUH W/WIH y4eOHOM XMMHYECKOH JIabopaTopuu.

Oo6opynoBanne yueOHOro KabuHeTa (HAIJIsIAHbIE MOCOOM): HAOOPHI IAPOCTEPIKHEBBIX
MoJielIe MOJIEKYJ, MOJENN KPUCTAJUIMUECKHUX PEeHIeTOK, KOJUIEKIIMH MPOCTBIX M CIOXKHBIX
BEIIECTB W/WJIM KOJUICKIIMHU TOJIMMEPOB; KOJUJICKIUS TOPHBIX MOPOJ M MHHEpaioB, Tabiuia
Mengeneesa, yueOHble GuIbMbI, IU(PPOBBIE 00pa30oBaTENbHbBIE PECYPCHI.

Texnuyeckue cpeacrBa o0y4YeHHMsl: KOMIIBIOTED C YCTPOMCTBAMM BOCIPOU3BEICHUS
3ByKa, IPUHTEP, MYJIbTUMEIUA-NIPOEKTOP C OJKPaHOM, MYJbTUMEIUIHAs JOCKa, yKa3Ka-
IIPE3EHTEP IS IPE3CHTALMIM.

Oo6opynoBanue Jaboparopum U padouyux MecT Ja0OpaTOPUM: MEH3YPKH, MHUIETKH-
KaleJbHUIbl, TEPMOMETPBI, MUKPOCKOII, JIyIbl, IPEJMETHbIE U IOKPOBHbIE CTEKJA, IIAHILIETHI
JUISL KamelbHBIX peakiui, ¢umbTpoBaibHas Oymara, HMPOMBIBAJIKHU, CTEKISHHBIE HPOOHPKH,
pe3nHOBBIE MPOOKH, (hOHAPUKH, HAOOpP pPEAKTHBOB, CTEKJISHHBIC IaJOYKH, IITATUBHI IS
MPOOUPOK; MEPHBIE IIIMHAPHI, BOPDOHKU CTEKJISTHHBIC, BOPOHKH JIETUTENbHbIC IIMINHIPUYECKUE
(50-100 mu1), cTynku ¢ mecTukoM, GpapdopoBble YalIku, MUHIETHI, GUIBTPHI OyMaXKHbIE, BaTa,
MapJjisi, 4acoBBbI€ CTEKJA, 3JEKTPOIUIMTKH, JIAOOpaTOpHbIE INTATUBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, TIPUOOpP IS TMOTYICHHS Ta30B (HJIM MPOOUpPKa C Ta300TBOJHON TpyOKOif), JepKaTeln
JUTSE IPOOUPOK, CKIISTHKH JUIS XpPAaHEHHS PEaKTHBOB, pa3fdaTOYHBIC JTOTKU; XUMUYECKUE CTAKaHBI
(50, 100 u 200 mu1); mmareny; NTUHIETHI; TUTE€IbHbIE IIUIMILbI; CEKYHAOMEDPHI (TaliMephl), MEPHbIE
npooupku (Ha 10-20 M) m Meprble koyoObl (25, 50, 100 u 200 M), BoastHas OaHs (WiIn
TEPMOCTAT), CTEKJSHHBbIC MAaJOYKU; KOHMYECKHMEe KojaObl ans tutpoBanus (50 u 100 wmu);
WHAMKATOPHBIE TMOJIOCKU I ompeneneHus pH u craHgapTHas WHIMKATOpHAs IIKAana;
YHUBEpCaJIbHBIA UHAUKATOD; uneTku Ha 1, 10, 50 mu (wnu go3aropsl Ha 1, 5 u 10 mi), OropeTku
JUTS TATPOBaHMS, MeAUIMHCKHE mmpuilsl Ha 100—150 mi, mabopaTtopHbie W/HIN aHATUTHYECKHE
BeChl, pH-MeTphl, CymIbHEIN mKkad, u ap. 1abopaTtopHoe 000pyIOBaHUE.

4.2. UndopMmannoHHoe odecrieyeHHe peajn3aluy NPporpaMmMbl

1. Ins peanmu3anuu mporpamMMmbl OMOTMOTEUHBINH (OHJ 00pa3oBaTENbHON OpraHU3alUuu
JIOJDKEH UMETD TeYaTHBIC W/WJIH 3JICKTPOHHBIE 00pa3oBaTeIbHbIe M HHPOPMAIIMOHHBIE PECYPCHI,
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PEKOMEH/I0BaHHBIE JJIsl UCIIOJIb30BaHMs B 00pa30BaTEIbHOM IPOLIECCE, HE CTapllie ISITH JIET C
MOMEHTA U3/IaHusl.

2. Pexomennayemble TMeuyaTHbIE W3JaHUS 10 peaau3auu  00Ieo0pa3zoBaTeIbHON
JUCLIUIUIMHBI [TPEICTABICHBl B METOJUYECKUX PEKOMEHIALUAX 110 OpraHu3alnun o0y4eHusl.

Ilepeuyenn yueOHbIX n3aaHuii, UHTEpHET-pecypcoB, 1ONMOJTHUTEIbHON JUTEPATYPbI

1. Epoxun, IO.M. Xumus s mnpodeccuid W CHEIUAIBHOCTEH TEXHUYECKOTO U
ecTecTBeHHO-HayyHoro mpodwmiei: yueOnuk / FO.M. Epoxun, W.b. KopaneBa. - Mockaa:
Axagemus, 2018. - 496 ¢

JlomoJIHUTENbHbIE UICTOYHUKHU:

1. Xumusa [DnekTpoHHBIN pecypc]: yuebHoe mocobue / coct. I'. FO. Boctpukona, E. A.
XopoxopauHa. - Boponex: BOpOHEKCKMI TIOCyJapCTBEHHBIM apXHUTEKTYpPHO-CTPOUTEIbHBIN
yausepcurer, OBC ACB, 2015. - 92 c¢. - DOBC «IPRbooks» - Pexum pocryna:
http://www.iprbookshop.ru/59133.html

4.3. IlpumepHbIe TeMbl KYPCOBBIX IPOEKTOB (padoT)
KypcoBoii mpoekT (paboTa) yueOHBIM IJIAHOM HE MPEAYCMOTPEH().


http://www.iprbookshop.ru/59133.html
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5. KOHTPOJIb U OIIEHKA PE3YJIBTATOB OCBOEHMUA
OBIIEOBPA3OBATEJIbHOM JUCIUIIJIAHBI
Kontposb 1 orieHka pe3yabTaToB 00y4eHUsT OCYIIECTBIISIETCS MPETOIaBaTeIeM B MPOIIECCE
NPOBEICHUSI TPAKTUYECKUX 3aHATHH M JA0OpaTOpPHBIX paboT, TECTHPOBAHUSA, a TaKKe
HCCIICIOBAHUM.

00yJaromuMHUCs 3aJlaHuH,

O0y4YeHHS OIPENeNsIoT,

BBIIIOJIHCHUA WHIUBUIYAJIbHBIX ITPOCKTOB,

Pesynprarsl yTOo OOydwaromuecs JIOJDKHBI 3HAaTh, IIOHUMATh W
JEMOHCTPHUPOBATH 10 3aBEPIICHUN U3YUCHUS TUCITUTUINHBI.

s dopMupoBaHUs, KOHTPOJS U OLIEHKH PE3YyJIbTaTOB OCBOCHHUS Y4eOHOW AMCIMITIIUHBI
HCIIOJIB3YETCS] CUCTEMA OLIEHOYHBIX MEPOTPUSATHU, TPEICTABISIONIAsA COO0ON KOMILIEKC Y4eOHBIX

MEpPONPUITHM, COTJIACOBAHHBIX C pe3ysibTaraMu OOydeHUs U CPOpPMYJIUPOBAHHBIX C YYETOM

OI'OC COO (npeamerHsbie pe3ynabraTsl o aucuuiuinae) 1 I'OC CIIO.

Ne Monys, / Pasnen Pe3yabTaT 00yueHus OueHo4YHbIe MepONpUsITHS OK
/ Tema
I |OcHoBHOI1 MOaYJIb
1 |Pa3pen 1. dopmyaMpoBaTh
OcHoBBI 0a3zoBble OHATHA U
CTPOeHMs 3aKOHbI XUMHH
BeleCTBA

1.1 |Ctpoenue aromoB |CocraBnsath xumuueckue |1. Tect «CtpoeHue aToMoB OK 01
XUMHUYECKUX (bOpMyIbl COEIMHEHU B |XUMHUYECKUX 3JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUU CO CTEIEHBIO [IPUPOIA XUMUUYECKON CBA3NY.
npupoja OKHUCJICHUSI XUMUYECKUX  |2. 3aJlayu Ha COCTaBIICHHE
XUMUYECKON 3JIEMEHTOB, UCXOMS U3 XUMHUYECKUX POpMYIT
CBA3U BAJICHTHOCTHU U JIBYXaTOMHBIX COEIUHEHUN

AIEKTPOOTPUIIATEIHLHOCTH  |(OKCHAOB, CYJIb(HHUIOB,
TUAPUJIOB U T.11.).

1.2 |Ilepuonuyeckuit |XapakTepuzoBaTh [IpakTuko-opuentupoanusie |OK 01
3aKOH U Ta0JMIa |XMMHUYECKHE JIEMEHTHI B |TEOpETUYECKUE 3aJaHHs Ha OK 02
JI.. Menneneesa |COOTBETCTBUU C UX XapaKTEPHU3aLNI0 XUMHYECKUX

MIOJIO’KEHUEM B 37eMeHTOB: «MeTammndeckue /
MEPUOIUYECKON CUCTEME  |HEMETAJNINYECKHE CBOMCTBA,
XUMHUYECKUX 3JIEMEHTOB 3IEKTPOOTPULATENIBHOCTD U
.. Menneneera CPOJZICTBO K AJIEKTPOHY
XUMUYECKUX 3JIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOEHHUEM U
ITOJIO’KEHUEM B IIEPUOANYECKON
CUCTEME XUMHUYECKUX
anemeHToB J[.1. MenneneeBay.
2 |Pa3peu 2. CocraBasatb ypaBHenusi |KonrTpoubnas paGora
Xumuueckue U CXeMbl XUMHYECKHX «CTpoeHue BemecTsa u
peakuuu peakumii XUMHYECKHEe peakIun»
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Mopnyas / Paznen

Ne PesynbTaT 00yuenus OueHo4yHbIC MEPONIPUATHS OK
/ Tema
2.1 | Tumnsr CocTtaBisiTh peakiuu 1. 3agaun Ha cocTaBlIEeHUE OK 01
XAMHAYECKUX COCTMHEHMUS, Pa3JI0KEHUS, |ypAaBHEHUN peaKIIHii:
peakmuit oOMeHa, 3aMelIeHu, — COEeIMHEHH, 3aMEILEHNS,

OKHUCIIUTENbHO-
BOCCTaHOBUTEJIbHbBIE
PEaKIuu 1 peakiuu
KOMILIEKCOOOpa30BaHuUs
(na mpumepe
THJIPOKCOKOMIUIEKCOB
QTIOMHUHHUS U [IUHKA) C
y4acTHEM HEOPraHU4YeCKUX
BEIIECTB

pasnokeHus, 0OMeHa 1
peaxkuuii ¢ yuactueM
KOMIUIEKCHBIX COCIMHCHHH (Ha
MpUMeEpe TUIPOKCOKOMILIEKCOB
QTIOMUHUS U [IMHKA);

— OKUCIIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
HCIIOJIb30BAHHEM METO/Ia
3JICKTPOHHOTO OaaHca;

— C y4acTHueM KOMILIEKCHBIX
COCTMHECHMH (Ha MpuMepe
TUAPOKCOKOMILIEKCOB IIUHKA U
QITIOMUHUS).

2. 3ajaum Ha pacuer
KOJIMYECTBECHHBIX
XapaKTePUCTHK MPOIYKTa
pEeaKIMKu COSTUHEHNS,
MacCOBOU WM 00BEMHOI 10U
BBIXOIa MPOJYKTa peakuu
COCIMHEHHS OT TEOPETUUECKHI
BO3MOYKHOI'0; 00BEMHBIX
OTHOIIICHUH Ira30B;
KOJIMYSCTBESHHBIX
XapaKTEPUCTHK UCXOTHBIX
BEIIECTB U MPOTYKTOB
peakiuu; Maccel (00beM,
KOJIMYECTBO BEIIECTBA)
MPOJIYKTa PEaKlUu, €CIU OJTHO
M3 BEIISCTB JAHO B BHC
pacTBopa ¢ ornpeaesIeHHON
MaccOBOM jonei
PacTBOPEHHOTO BEIIECTBA.
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Mopnyas / Paznen

Ne PesynbTaT 00yuenus OueHo4yHbIC MEPONIPUATHS OK
/ Tema
2.2 |Dnektponutnueck |[CoCTaBisATh ypaBHEHUS 1. 3amanus Ha COCTaBJICHUE OK 01
asi IUCCOIMAIIMS U |XUMHYECKUX PeaKINU MOJIEKYJISIPHBIX U HOHHBIX
WOHHBI OOMEH  |MOHHOTO OOMEHa C peaxuii ¢ yauacTueM OKCHJIOB,
y4acTHEM HEOPraHWYECKUX |KUCIOT, OCHOBAHUMU U COJICH,
BEIIECTB MOHHBIX PEAKIUi TUIPOIN3a
COJIei, yCTaHOBJICHHE
W3MEHEHUS KHUCIOTHOCTH
Cpelbl.
2. JlaboparopHas pabota
«Peakuu ruaponnza.
3 |Pa3pen 3. HccnenoBats ctpoenue u |KonrposabHas pabora
Crpoenne n CBOIiCTBA «CBoiicTBa HEOPraHUYECKUX
CBOIiCTBA HEOPraHU4eCKHX BeleCTB»
HEOpPraHU4eCcKHUX |BellecTB
BelleCTB
3.1 (Knaccudukanus, |Knaccupunmponathb 1. Tect «Homenknarypa u OK 01
HOMEHKJIATypa U |HEOpraHMYeCKHe BEIECTBA |Ha3BaHUE HEOPraHUYECKUX
CTpOCHHE B COOTBETCTBUU C HX BEIIECTB UCXO/IS U3 UX
HEOPraHUYECKUX |CTPOCHUEM XUMHYECKOH (OPMYITBI HITH
BELIECTB COCTaBJICHHE XUMUYECKOU

(hOpMyJIIBI KCXOIS U3 Ha3BaHUS
BEILIECTBA 10 MEKTYHAPOAHOMN
WIN TPUBHAITBHOU
HOMEHKJIAType».

2. 3aaun Ha pacyeT MacCoBOM
1071 (MacChl) XUMHUYECKOTO
3JIEMEHTA (COeIMHEHNs) B
MOJIeKyJIe (CMecH).

3. [IpakTrueckue 3a7anus 1Mo
KJIaccu(PUKauu,
HOMEHKJIAType U XUMUYECKUM
dbopMynaM HEOPraHUYECKUX
BEIIECTB PA3IUYHBIX KIIACCOB.
4. [IpakTudeckue 3a1aHus Ha
ONPEACICHUE XUMUYECKOMN
AKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BUJA
XUMUYECKOM CBS3U U THIA
KPHUCTAJUIMYECKOU PELIETKHU.
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Mopnyas / Paznen

Ne PesynbTaT 00yuenus OueHo4yHbIC MEPONIPUATHS OK
/ Tema

3.2 |®uzuko- YcranaBauBaTh 1. Tect «OcobeHHOCTH OK 01
XHUMHUYECKHE 3aBUCUMOCTH (DH3HKO- XHUMHYECKHX CBOMCTB okcnaoB, |OK 02
CBOMCTBA XMMHYECKUX CBOMCTB KHCJIOT, OCHOBaHUM,

HEOPraHUYECKHX |HEOPTraHWYECKHUX BEHIECTB |aM(pOTEPHBIX THIPOKCUIOB U

BEILIECTB OT CTPOCHHS aTOMOB U CoJIei.

MOJIEKYJI, & TAK)KE TUIIA 2. 3amaHus Ha COCTaBJICHHUE
KPUCTAJUIMYECKON PELIETKH | yPAaBHEHUN XUMHYECKUX

peaKuuii ¢ y4acCTUEM MPOCTHIX
Y CJIOKHBIX HEOPTaHUYECKHUX
BEIIIECTB: OKCHJ0B METAJIJIOB,
HEMETaJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAaHHH U
aM(pOTEPHBIX THIPOKCHUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOIINX UX
CBOMCTBA U CIIOCOOBI
MOJTYy4YEHUSI.
3. IlpakTuxo-
OpPUEHTUPOBAHHbBIC
TEOpETUUYECKHUE 3aJaHus Ha
CBOMCTBA U MOJIyYEHUE
HEOPraHUYECKHUX BEIECTB.
4. JlaboparopHas pabota
«CBoliCcTBa METAIIJIOB U
HEMETAJLJIOBY.

3.3 |lIpousBonctBOo  |OGocHOBBIBaTH 3HaueHME U |[IpakTHko-opuentupoBanusie |OK 01
HEOPraHUYECKUX |[IPUMEHEHHE 3aJlaHus 110 COCTABJICHUIO OK 02
BCIIECTB. HEOPraHUYECKHUX BEIIECTB |XMMHUYECKUX PEAKIIHi C
3HaueHuE U B OBITOBOH U y4acTHEM HEOPIaHUYECKUX
MPUMEHEHUE B MPOU3BOACTBEHHOMN BEIIIECTB, UCIOIb3yEMBbIX JJIS
ObITY U Ha NEATETLHOCTH YEIOBEKa UX |MX UISHTU(DHUKAIINN U
MPOU3BOJCTBE (hU3UKO-XUMHUYECKUMHU MIPOMBIIIICHHBIX CITIOCOOOB

CBOMCTBaMH [IOJIy4EHHUS.

4 |Pa3znen 4. HccaenoBars crpoenue u [KontposabHasi padora
CtpoeHnue u cBoiicTBa oprannyeckux |«CTpoeHue u cBOlicTBa
CBOliCTBa BeEIIECTB OpPraHuYecKuX BellecTB»
OPraHuYecKux

BEeIIECCTB
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Mopnyas / Paznen

Ne PesynbTaT 00yuenus OueHo4yHbIC MEPONIPUATHS OK
/ Tema
4.1 |Knaccudukanms, |Kmaccuduimuponars 1. 3amanus Ha COCTaBJICHUE OK 01
CTpOCHHUE U OpraHUYECKHE BEIIECTBA B |HA3BAHHMH OPraHUYECKHUX
HOMEHKJIaTypa COOTBETCTBUH C UX COCIMHCHHH 110 TPUBUATIBLHOMN
OpraHUYECKUX CTPOCHHUEM WJIH MEXIyHapOIHON
BEIIECTB CHCTEMATHUYECKOH
HOMEHKJIATYype.
2. 3ajaHus Ha COCTaBJICHHE
MTOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (GOopMyJT
OpraHUYECKUX BEIICCTB
OTJEJIbHBIX KJIACCOB.
3. 3ajauu Ha onpeeeHue
npocreiiei GopmyIibl
OpPraHUYECKOI MOJIEKYJIBI,
HCXOJIS U3 3JIEMECHTHOTI'O
cocrtaBa (B %).
4.2 |CsoiicTBa VYcTaHaBIuBaTh 1. 3agaHus HAa COCTaBIICHUE OK 01
OpPraHUYECKHUX 3aBUCUMOCTH (PH3HKO- YPAaBHEHUN XUMUYECKUX OK 02
COCIMHEHU I XUMHUYECKHX CBOMCTB peakuui ¢ y4acTuemM

OpPraHn4€CKuUX BCIICCTB OT
CTPOCHUSA MOJICKYJI

OpraHUYECKUX BEIIECTB Ha
OCHOBAaHHH UX COCTaBa U
CTPOCHHSI.

2. 3amaHus Ha COCTaBJICHHUE
ypaBHEHUN XUMUYECKUX
peaxui, UIUTFOCTPUPYIOLTUX
XHUMHYCCKHE CBOIMCTBA C
Y4€TOM MEXaHU3MOB

MMPOTCKAHUA JAHHBIX peaKuHﬁ n

T€HETUUYECKOU CBA3U

OpPraHn4C€CKUX BCHICCTB Pa3HbIX

KJIaCCOB.
3. PacuetHsble 3agaun no
YPaBHEHUSIM peaKLuii ¢
y4acTUEM OPraHUYECKUX
BELIECTB.

4. JlaboparopHast pabota
«IlomyuyeHnue sTuneHa u
W3yYECHHUE Er0 CBOMCTBY.
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Mopnyas / Paznen

Ne PesynbTaT 00yuenus OueHo4yHbIC MEPONIPUATHS OK
/ Tema

4.3 |Oprannyeckue O6ocHoBBIBaTh 3HaUeHUE M |[IpakTuko-opuentupoBanubie |OK 01
BEILIECTBA B MIPUMEHEHUE 3a/1aHMsI 10 COCTABJIEHUIO OK 02
KHU3HEACITENbHOC |OPraHUYEeCKUX BEIIECTB B |XUMUYECKUX PEAKIUH C
TH YeJIOBEKa. OBITOBOM U y4aCTHEM OPraHUYEeCKUX
[Tpou3BOJCTBO U |IPOU3BOJICTBEHHOM BEIIECTB, UCIIOJIb3YEMBIX JAJIs
MIPUMEHEHUE JeSTeIbHOCTH YeJIOBEKa UX |UX UJICHTU(UKALIUU B OBITY U
OpraHUYECKUX (U3HKO-XUMHYECKUMHU MIPOMBIIIICHHOCTH.

BELIECTB B CBOWCTBaMH
MIPOMBIIUICHHOCT
u

S |Pazgea S. Hccnenoars paBHoBecue |KontpoabHas padora
Kuneruyeckue u |4 CKOpPOCTh XMMHU4YECKHX |«CKOPOCTH XMMUYECKOM
TePpMOAMHAMUYE |peaKiuii peaKkuuu U XUMHYeCcKoe
CKHe PaBHOBecHE»
3aKOHOMEPHOCTH
NPOTEKAHUS
XUMHYECKHX
peakuuit

5.1 |Kunernueckue  |MccnenoBarh BIUSHUE 1. JlaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHLICHTPAIUU BEIOOD: OK 02
MPOTEKAHUS pearupyromux BenecTB U |— «OnpeaesneHne 3aBUCUMOCTH
XUMHUYECKUX TEeMIIEpaTypbl Ha CKOPOCTh |CKOPOCTH PEAKIIMH OT
peaxkuui XUMHYECKHUX PeaKIHii KOHIEHTPAIlUU pearupyroImx

BELIECTBY;

— «OnpeneneHue 3aBUCUIMOCTH
CKOPOCTH PEaKIUU OT
TEMIIEPaTypPbI».

2. [IpakTuko-
OPUEHTUPOBAHHBIE
TEOPETHUYECKUE 3a/IaHUs Ha
aHayn3 (paKTOPOB, BIUSIONIUX
Ha U3MEHEHUE CKOPOCTHU
XUMHUYECKON peakinu.

5.2 |Tepmoaunamuyec |MccnenoBarh BIUsSHUE 1. 3agayu Ha pacyeThl OK 01
Kue M3MEHEHUS KOHIICHTPAIlUK |TETUIOBBIX 3 eKkToB OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIIUU CPEIbl U [ XUMUYECKUX PEaKIUil 1
MPOTEKAHUS TEeMIIepaTypbl Ha oTpe/IeJICHUE TUIIA PEaAKITUU
XUMHUYECKUX CMEIIIEHNEe XUMHUYECKOTO  |(TI0 TeruioBoMy 3 (eKTy: 3K30-
peakiuii. paBHOBECHS Y SHIOTEPMUYECKHUE).

PaBHOBeCcue 2. IlpakTuko-
XUMHYECKHX OpUEHTHPOBAHHbBIC 3aJaHUS HA
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Mopnyas / Paznen

Ne PesynbTaT 00yuenus OueHo4yHbIC MEPONIPUATHS OK
/ Tema
peakui MpUMEHEHNE NpuHIuMa Jle
[Ilarenbe 111 HAXOXKACHUS
HaIlpaBJICHUs CMELICHUS
PaBHOBECHSI XUMHYECKOU
peakuuu u ananu3 GakTopos,
BIIMAIOIINX HA CMELIEHUE
XUMHUYECKOTO PAaBHOBECHS.
3. JlaboparopHas pabota
«M3yuenue BusHUA
pa3IuuHbIX (PaKTOPOB Ha
CMEUIEHUE XUMHYECKOTO
PaBHOBECHS.
6 |Pa3neJ 6. HccaenoBath KonTpoasHasi padora no
JAucnepcHbie JHUCIIEPCHbIE CHCTEMBbI TeMme «/lucnmepcHbie
CHCTEMBI CHCTEMBbD)

6.1 |[ducnepcHbie PaznuyaTth uCTUHHBIE 1. 3agauu Ha npurotoBienue |[OK 01
CHUCTEMBI U pacTBOPHI, KOJIJIOUIHBIE pacTBOpOB. OK 02
(bakTopbI X pacTBOpPHI U 2. IlpakTuko-

YCTOWYMBOCTHU rpy0OIMCIIEpCHBIC OPUEHTUPOBAHHBIC PACUETHBIC
CUCTEMBI Ha OCHOBE 3aJlaHus Ha IUCIIEPCHBIE
XUMHUYECKOTO CUCTEMBI, UCII0JIb3yEMBbIE B
JKCIIEpUMEHTa OBITOBOI M POU3BOACTBEHHON
NEeSATEIbHOCTH YEI0BEKA.

6.2 |HccnenoBanue HccnenoBath dusuko- Jlaboparopnas paboTta (Ha OK 01

CBOMCTB XUMUYECKHUE CBOKCTBA BBIOOD):
JUCIIEPCHBIX pa3IMYHBIX BUJIOB — IIpuroroBieHue pacTBOpoB;
cUCTEM JUCIIEPCHBIX CUCTEM — WccnenoBanue TUCIEPCHBIX
CUCTEM.
7 |Pa3nea 7. HccaexoBaTh CBOWCTBA
KauecTBeHHbIe |OpraHMYecKUX U
peakuuu HEOPraHU4YeCKHX
o0Hapy:KeHus BeIEeCTB ¢
OPraHUYecKUX U (MCMO0JIb30BaAHHEM
HEOPTraHUYeCKHX [KaUYeCTBEHHbIX PeaKkuuii
BeLeCTB

7.1 |OGHapyxeHue HccnenoBath 1. JlabopaTopHas padora (Ha |OK 01
HEOPraHUYECKUX |KaueCTBEHHBIEC PEaKLIUU BBIOOD):

KaTUOHOB U HEOPraHUYECKHUX BELIECTB |— AHAIUTUYECKHUE PEAKIINU
AHHOHOB kaTuoHOB [-VI rpynm;

— AHaJIUTHYECKUE PEaKIIUU
AHNOHOB.
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Mopnyas / Paznen

Ne PesynbTaT 00yuenus OueHo4yHbIC MEPONIPUATHS OK
/ Tema
2. [IpakTuyeckue 3a1aHus Ha
COCTaBJICHUE YPaBHEHHIA
peakiuii oOOHapyKEeHUS
kaTtuoHOB [-VI rpynm u
aHUOHOB, B T.Y. B
MOJIEKYJIIPHON Y HIOHHOU
dbopmax.
7.2 |ObHapyxeHue HccnenoBatp 1. JTaboparopHas pabota (Ha  |[OK 01
OpraHUYECKUX KaueCTBEHHBIC PEAKIINH BEIOOD):
BEILIECTB OpraHUYeCcKUX coenuHennii |[— KauecTtBeHHBbIC peakiiny Ha
OTJIETTbHBIX OTJIETTbHBIX KJIACCOB OTJIETIbHBIE KJIACCHI
KJIACCOB C OpraHUYECKUX BEIIECTB;
HCTIOJIb30BAaHUEM — KauecTBeHHBIN aHAIN3
KaueCTBEHHBIX OpPraHUYECKUX COEAMHEHUN O
peaxkuui (yHKIIMOHATIBHBIM TPYIIIaM.
2. [IpakTuyeckue 3a1aHus Ha
COCTaBJICHHE KaYECTBEHHBIX
peakiuii 00HapyKEHUS
OPraHN4YeCKUX COCIUHECHUMU.
II (IlpukaagHoi MOAYJIb
8 |Pa3pex 8. OuenuBath nocJjeAcTBusa |3ammura Keica (¢ yueTroMm
Xumus B ObITY U |OBITOBOW H Oyayuieil mpodeccuoHaabHOI
NPOM3BOJACTBEHH [IPOU3BOACTBEHHOM AesiTeJIbHOCTH)
o JEATEJIHLHOCTH YeJI0BEKa C
JEATEIHLHOCTH MO3UIHI DKOJOrHYeCKOM
YeJl0BeKa 0e30macHoOCTH
Xumus B 6biTy 1 |OuenuBats nocneacteust  |Keiic (¢ yuetom Oyaymeit OK 01
MTPOM3BOJICTBEHHO |OBITOBOM U npodecCuOHAITBHON OK 02
W IeATEeIbHOCTH  |IIPOU3BOJICTBEHHOM NEATEITLHOCTH) OK 04
YyenoBeKa JEATEIIbHOCTH YeJIoBeKa ¢ | BOo3MOKHbBIE TEMBbI KEHCOB: OK 07

HO3UIIUU DKOJIOTUUYECKOU
0€e30I1acHOCTH

1. IloTemnenue K1uMaTa u
BBICBOOOIK/ICHHE T'a30BBIX
TUAPATOB CO JIHA OKEaHa.

2. Byaymue marepualibl s
aBHMa-, MAIlIMHO- U
MPUOOPOCTPOCHUSI.

3. HoBble maTepuaibl s
COJIHCUHBIX OaTapeid.

4. JlekapcTBa Ha OCHOBE
PaCTHTEIBHBIX TPEIapaToB.
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Mopnyas / Paznen

Ne PesynbTaT 00yuenus OueHo4yHbIC MEPONIPUATHS OK
/ Tema
9.1 |Pa3nen 9.1. HNurTepnperupoBarb 3amura y4eOHo-
HccnenoBanue U |XUMHUYECKHe NPoOLEcChl H |[MCCI€10BATEIbCKOI0 MPOEKTA
XUMHUYECKHH siBJIeHHs B Onocgepe (c yuerom Oyaymeit
aHaJan3 npogdeccuoHaIbLHOM
00LEeKTOB JAesATeJIbHOCTH)
ouocepbl
9.1.1 |OcHOBBI BemomnasaTe nonaeiii uka | 1. JJaboparoprast pabota OK 01
naboparopHoOi AKCHEPUMEHTAIBHOTO «OcHOBBI TabOpaTOpHOI
MIPAKTUKHU B HCCIICIOBAHUS C MIPAKTUKI.
npodeccHoHabH |COOI0ICHUEM ITPABHUIT 2. TumnoBbIe pacyeTsl 1O
BIX JJAOOpaTOpHsIX |0€301aCHOTO OOpAIEHHsS C |[TEMATHKE SKCIIEPUMEHTA.
BEILIECTBAMH U 3. 3ajaun Ha BHIYMCIICHHE
1ab0paToOpHBIM CpeIHEro 3HAYCHHUS
o0opynoBaHuEM AKCIIEPUMEHTAIbHBIX JIaHHBIX,
MOTPEIIHOCTH.
4. TlpencraBneHue pe3ysibTaToB
JKCIIEPUMEHTA B Pa3JINYHON
dbopme (Tabnuma, rpaduk,
OTYET, TOKJIAJ], TPE3CHTAIHS).
9.1.2 | Xumuueckuit UccnenoBats xumuueckuit |1. Tect «CBoMCTBA U COCTaB OK 01
aHaJm3 Mpood cocTaB MPOO BOJIBI BOJBD). OK 02
BOJIBI 2. 3apanne « XUMHYECKUI OK 07

COCTaB BOJIbI, THUIT BOJIbI U
CIoCOOBI €€ MPUMEHEHUS (C
UCTIOJIb30BaHUEM
HOPMATUBHBIX JOKYMEHTOB).
3. IIpakTuko-
OpPUEHTHPOBAHHBIC
TEOPETUYCCKHUE 3a/IaHHS Ha
COCTaB BOJIbI U CIIOCOOBI
BBIP)KCHUS KOHIICHTPAIIMHA U
nepecyeT KOHIEHTpaIuii (c
UCTIOJIb30BaHUEM
HOPMATUBHBIX JOKYMEHTOB).
4. JlaboparopHas paboTa Ha
BEIOOD:

— OuncTKa BOJIBI OT
3arpsA3HEHU;

— Omnpenenenue pH Boab! 1 ee
KHUCJIOTHOCTH;

— Omnpenenenue KeCTKOCTH
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Mopnyas / Paznen
/ Tema

Pe3yabTaT 00yueHus

OueHoYHbIE MEPONIPUATHS

OK

BOJBI 1 CIIOCOOBI €€
YCTPAHCHUA.

XUMHUYECKUH
KOHTPOJIb
KadecTBa
MIPOJIYKTOB
ITUTaHUS

HccnenoBath XMUMHUUECKUNA
COCTaB MPOJYKTOB UTAHUS

1. Tect «Opranuueckue u
HEOpPraHMYECKUE BEIIEeCTBRA,
BXOJISIINE B COCTaB MPOAYKTOB
TTUTaHUS.

2. ITpakTuko-
OpUEHTUPOBAHHbBIE 3aJJaHUSI 110
KYJIMHAapHOW TEMAaTHKeE.

3. JlaboparopHas pabora (Ha
BBIOOD):

— OOHapyXeHUe HUTPATOB B
MPOJYKTAaX MUTAHUS;

— HccnenoBanue mpoayKToB
MUTaHUs HA HATUYUE
yrJIeBOJIOB (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha HaJIU4ue
YIJIEBOIOB (Kpaxmail, III0K03a,
caxaposa).

OK 01
OK 02
OK 07

9.14

XUMHUYECKUI
aHaJm3 1mpood
IIOYBEI

Uccnenosath XuMHUYEeCKUN
cocTaB Mpo0d MOYBBI

1. Tect no Teme «XUMHYECKHI
COCTaB HEOPTAHUUYECKUX H
OpPTaHUYECKUX yI00pPEHUY.

2. 3aganue «B3auMocBa3b
cocTaBa MOYBHI, TUII TOYBHI U
€e Ha3HAuUCHUS.

3. JlaboparopHas pabora (Ha
BBIOOD):

— Ob6HapyxeHue

OK 01
OK 02
OK 07
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Mopnyas / Paznen
/ Tema

Pe3yabTaT 00yueHus

OueHoYHbIE MEPONIPUATHS

OK

HEOpPraHWYeCKuX MpuMecen B
mpo0ax MOYBHI;

— Onpenenenne pH BoaHOM
BBITSDKKH ITOYBEL, €€
KHCJIOTHOCTH M IIEJIOYHOCTH.

9.1.5

HccnenoBanue
00BLEKTOB
ounocdepbl

HccnenoBaTh XUMHUYECKUI
COCTaB 00OBHEKTOB
ouocdepbl Ha TpUMepe
MPOYKTOB IMUTAHMUS, BOJIbI
M ITIOYBBI

Y4eOHo-ucclIe0BaTeIhCKUAM
MPOEKT B 00J1aCTH
HCCIIeN0BaHusg 00BEKTOB
ounocdepsl.

Bo3moskHbBIE TEMBI TPOEKTOB:
1. UccnenoBanue cocTaBa
MHHEPAIBHON BOBI U
PEKOMEHIAIlHU TI0 €€
HCITOJIb30BaHUIO.

2. UccnenoBanue
pa3pylIaAIIETro AeUCTBUS
IIPUPOJHOM BOJIBI HA
CTPOUTEIIbHBIC MaTEPUATIBI.
3. CocTaBieHue nIpoeKTa
[[BETHUKA/Oropoja/cana B
3aBHCHMOCTH OT COCTaBa
MIPOAHAIU3UPOBAHHBIX TTOYB.
4. CocraBlicHHE
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HE/Iel0) B 3aBUCUMOCTHU
OT COACPKAHUSI XUMUUYECKHUX
MaKpO ¥ MUKPORJIEMEHTOB B
MPOJIYKTax MUTAHUSI.

5. UccaenoBanue KauyecTBa
MMUATHLEBOI BOJIBI.

6. UccnenoBanue mpod
BOJIOITPOBOIHOM BOJBI HA
MpEeAMET YCTpaHEHUs
JKECTKOCTH.

7. YcTpaHeHue KeCTKOCTH
BOJIBI B CEIILCKOXO03SIMCTBEHHON
JIeSITEIIEHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3znen 9.2.
HUccnenoBanue n
XNMHYECKUHI
aHaJIN3

HNurepnperupoBarthb
XHMHYeCKHe MPouecchl U
sIBJICHUSA B TexHOC(pepe

Y4eOHo-uccien0BaTeIbCKUI
NPoeKT (¢ yueTom Oyayuiei
npo¢eccuoHAIBLHOM
JAesATeJIbHOCTH)
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Mopnyas / Paznen

Ne PesynbTaT 00yuenus OueHo4yHbIC MEPONIPUATHS OK
/ Tema
00beKTOB
TexHochepbl

9.2.1|OcHoBbI BeimonasaTe nonneii ukn | 1. JJabopaTopHas padora OK 01
nabopaTtopHoit AKCIIEPUMEHTAILHOTO «OcHOBBI Ta0OPATOPHOI
MIPAKTUKU B UCCIIETIOBaHUS C MIPAKTUKI.
npodeccHoHabH |COOIIOICHUEM ITPaBHUIT 2. TumnoBbI€ pacyeTsl 1O
BIX JJAOOpaTOpHsX |6€301acCHOTO OOpAIEeHHsI C |TEMATHKE SKCIIEPUMEHTA.

BEILIECTBAMU U 3. 3ajaun Ha BHIYMCIICHHE
1ab0paTOpPHBIM CPEIIHETO 3HAYCHUS
o0opynoBaHuEeM IKCIIEPUMEHTAIBHBIX TaHHBIX,
MOTPEUTHOCTH.
4. IpencraBieHue pe3yibTaToB
HKCIIEPUMEHTA B PA3IMYHOM
dbopme (Tabnuma, rpaduk,
OTYET, JIOKJIAJl, TPE3EHTAIINs).

9.2.2 | XumMunueckuit UccnenoBats xumuueckuii |1. 3amaun Ha onpeneseHre OK 01
aHaiM3 mpoo COCTaB MPOO TEXHUYECKOW |METAIIJIOB, HCOPTAaHUYECKUX OK 02
TEXHUYECKOU BOJIBI AQHUOHOB U OPTaHUYECKUX OK 07
BOJIBI BEILIECTB B TEXHUUYECKOU BOJIE

pa3HOro Ha3HAYCHMS.
2. [IpakTuko-
OpPHCHTUPOBAHHBIC
TEOPETUYCCKHE 3aJaHHs Ha
COCTaB BOJIBI M CITOCOOBI
BBIP)KCHUS KOHIICHTPAIMHA U
nepecyeT KOHIEHTpaIuii (c
MCTIOJIb30BaHUEM
HOPMATHBHBIX JOKYMECHTOB).
3. 3aganune « X UMHUYECKUN
COCTaB TEXHUYECCKOW BOJIbI, THII
BOJIbI U CIIOCOOBI €€
pUMEHEHHSD» (C
UCTIOJIb30BaHUEM
HOPMATHUBHBIX JIOKYMEHTOB).
4. JlaboparopHas paborta (Ha
BBIOOD):

— Onpenenenue XJI0pua0B
METOJIOM THTPOBAHUS B
TEXHUYECKOH BOJIC;

— Ompenenenue KeCTKOCTH
TEXHUYECKOH BOJBI METOJIOM




48

Mopnyas / Paznen

Ne PesynbTaT 00yuenus OueHo4yHbIC MEPONIPUATHS OK
/ Tema
TUTPOBAHUA.

9.2.3 [ XuMmuueckuit Uccnenosats cogepkanue |1. Tect o teme «Xumuyeckuit |OK 01
KOHTPOJIb YIJIEKHUCIIOrO ra3a B cocraB atMocepHoro Bo3ayxa |OK 02
KauecTBa BO3AyXa |BO3/IyXe U BO3AyXa paboyeil 30HbI». OK 07

2. [IpakTuko-
OPUEHTHUPOBAHHBIC 3a]JaHUS HA
XUMHYECKHI aHAJIN3 COCTaBa
BO3/yXa.

3. JlaboparopHast pabota
«OmnpeneneHue conep kaHus
YIIIEKUCIIOTO Ta3a B BO3/AyXe
MOMEIIEHUs IKCIIpecc-
METOJ0M.

9.2.4 | XuMHu4uecKuii HccenenoaTh mpoOsbI 1. IlpakTuxo- OK 01
aHayu3 npoo MaTepUajoB CTPOUTENBHO- |OpUEeHTHpOBaHHbIE 3aaanus mo |OK 02
MaTepuasoB pecTaBpalliOHHON XUMHUYECKoMy aHanu3zy npod  |OK 07
CTPOUTEIBHO- NESTEILHOCTH U IU3aifHa  |MaTepHuaioB CTPOUTEIBHO-
pecTaBpalioOHHON pecTaBpalioOHHON

NEITEIbHOCTH U
y3arHa

JeITEeIbHOCTH U JU3aliHa.

2. JJaboparopnas padoTa (Ha
BBIOOD):

— M3roroBienue Kpacok
(moI6op MUTMEHTOB U
CBSI3BIBAIOIIUX BEIIECTB);

— HccnenoBanue CBOMCTB
BSDKYIIUX BEIIESCTB Ha MPUMEPE
THIICA.
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Mopnyas / Paznen

Ne PesynbTaT 00yuenus OueHo4yHbIC MEPONIPUATHS OK
/ Tema
9.2.5|HccaeqoBanue HccnenoBath xuMuueckuii |Y4ueOHO-HUCCIEN0BATEILCKUN OK 01
00BEKTOB cocTaB 00BEKTOB MPOEKT B 00J1aCTH OK 02
TeXHOC(hEpHI TexHocdepsl HAa IPUMEPE  |UCCIICAOBAHUSA OOBEKTOB OK 04
TEXHUYECKON BOJIbI 1 TeXHOCHEPHI. OK 07

MaTepHaioB CTPOUTEIIHHO-
pecTaBpalliOHHON
EeSITEILHOCTU U TU3aiHa

Bo3MosxHBIE TEMBI IPOEKTOB:
1. KonTpoJsib kauecTBa
TEXHUYECKOHN BOJBI Pa3HBIX
BHJIOB B COOTBETCTBUU C
metoaukamu mo I'OCT.

2. Co3nanue aeKopaTUBHOM
HITYKaTypKH.

3. IIurMeHTEI B U3AENIUAX U3
CTEKJIA.

4. UccnenoBanue

pa3pylIaUIEro IeUCTBUS BOIbI

Ha CTPOUTEIbHBIC MaTEPHUAIIBI.
5. OueHka cocTosIHUS BO3AyXa
paboyeli 30HBI CrIeUaIicTa
(TexHoJI0ra, CTPOUTENS | T.IL., C
y4eToM 0051acTu
npodeccHoHaIbHOM
IEATEILHOCTH) B COOTBETCTBUU
C HOPMaTHBHBIMH
JTOKYMEHTaMH.
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6. AIATITAIIASAA PABOYEN ITPOT'PAMMBI ITPU OGYUYEHUY WHBAJINIOB
N i1 C OrPAHUYEHHBIMU BO3MOKHOCTSAMMUA 3/10POBbSA

Ananramus pabodeit mporpammbl yaeoHoH auctuumuinasl COO 02.01 Xumust mpoBoauTCs
OpU peanu3aluy aJanTUBHONM 00pa30BaTeNbHON NpOrpaMMbl — HPOTrPaMMBbl HOJATOTOBKU
CIEIMAJINCTOB CPEAHEro 3BeHa M0 cnennanbHoctu 36.02.01 Berepunapus B nensix odecneueHus
paBa WHBIWJOB M JIMI C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHM 30pPOBbS Ha IMOJy4YEHHE
npoeCCHOHAIBHOTO 00pa3oBaHMs, CO3/IaHUSI HEOOXOAMMBIX IS TOJIYYCHHS CpPETHEro
npoeCCHOHATBHOIO  00pa3oBaHMsl  yCJIOBMH, a  Takke O00eCrnedyeHus  JIOCTUIKEHUS
OoOyyarIUMUCS HHBAIUAAMU M JIMLAMU C OIPAaHUYEHHBIMH BO3MOXXHOCTSIMU 3JI0POBBS
pe3ynbTaToB (OPMUPOBAHUS TPAKTUUYECKOTO OIBITA.

Obopyoosanue yueoHo20 Kabunema Xumuu O 00YHAIOWUXCA C PAZTUYHBIMU 6UOAMU
02paHuyenus 300p06v:

OcHamienne kaOWHETa XMMHU JIOJDKHO OTBEYaTh OCOOBIM  00Opa3oBaTeIbHBIM
HOTPEOHOCTAM 00yYarOIIKUXCsl MHBAINIOB U JIML C OFPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSL.
Kabuner momkeH OBITh OCHAIICHBI O0OPYAOBAaHHUEM M yYEOHBIMH MECTAMH C TEXHHUYECKUMH
cpeAcTBaMU 00Y4eHHUs AJIs1 00Y4aIOLIUXCS C Pa3IMYHbIMU BUIaAMH OTPAHUYECHUHN 370POBBSI.

KabuneT, B KOTOpOM 00y4YarOTCs JIMIA C HAPYIIEHUEM CITyXa JIOJDKEH OBITh 000pYI0BaH
pPaIuOKIIaCCOM, KOMIBIOTEPHONH TEXHHMKOH, ayJUOTEXHUKOH, BUACOTEXHHKOW, 3JIEKTPOHHOM
JIOCKOM, MyJbTUMENUUHON CUCTEMOM.

Jus  cnaboBuasmux oOydyaromMxcsi B KaOMHETe IpelycMaTpUBAIOTCS HPOCMOTP
yIaJeHHBIX OOBEKTOB NpH IIOMOIIM BUJCOYBEIMUUTENEH MJii YJAJIEHHOTO IPOCMOTpA.
Hcnonb3oBanue bpaiineBckoll KOMIBIOTEPHONM TEXHUKH, OSJIEKTPOHHBIX JyH, HpOrpaMm
HEBU3YaJIbHOTO JIOCTyNa K HMH(OpMAIMH, TEXHUYECKUX CPEICTB TpUeMa-lieperadd ydeOHOU
uH(bOpMaIMU B JOCTYIHBIX (hopMax.

Jlnst oOydaronuxcsi ¢ HapyIIeHHEM OIOPHO-IABUTATEILHOTO armapara KaOMHET TOJIKEH
ObITh 000PYI0BaH MEPEABIKHBIMU PErYIUPYEMbIMU IApTaMU ¢ UICTOUHUKOM MUTAHUS.

Brlieyka3aHHoe OCHalllEHHE YCTaHABIMBAETCS B KAOMHETE MPU HATMYUU 00yUaroLuXcs
[0 aJanTUPOBAHHON 00pa3oBaTEIbHON HpOrpaMMe C Y4eTOM HMMEIOLIErocsl THUIla HapylUleHUH
3JI0POBbSI y 00YJAIOIIETOCS.

Opzanuzayusa npaKmuku o00y4aOWUXCA UHEANUO08 U JUY C O0ZPAHUYEHHLIMU
603MOMNCHOCMAMU 300P0BbA

®opma mnpoBeneHUs y4yeOHOM M NPOU3BOJCTBEHHOM NPAKTUKU YCTAaHABIMBAETCSA C
y4eTOM OCOOEHHOCTEH ICUXO(PU3NIECKOTO PA3BUTHUS, HWHIUBHIYaJbHBIX BO3MOXKHOCTEH W
COCTOSIHUSL 3[10POBbsI OOYYAIOUIMXCS MHBAJIUAOB U JIML C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3/10pPOBBS.

ITpu onpeneneHrH MECT MPOXOXKAECHUS NPAKTUKU JUIsl JAHHOW KaTeropuH 00y4aroluxcs
HEOOXOJUMO YYUTHIBaTh PEKOMEHJALMU, JaHHblE II0 pe3yJbTaTaM MEIUKO-COLHaIbHON
9KCHEPTHU3bl, COAEpXKallelics B HMHIUBUAYAJIbHOW HporpaMMe peaOWiIMTaluM WHBAIKJA,
OTHOCHUTEJILHO PEKOMEH/I0BaHHBIX YCIOBHM U BUJOB TPYJa.

IIpu HeoOXomuMocTH ISl MPOXOXJAEHUS IPAKTUKU HMHBAJIMJIAMH  CO3JAI0TCA
crenuajibHble pabouyne MecTa C Y4YeTOM HapylIeHHbIX (YHKUIMS W OrpaHUYEHUM HX
KHU3HEIEATSIbHOCTY B  COOTBETCTBUM C TpPEOOBaHMSIMM, YTBEPXKIECHHBIMH IPUKA30M
Munuctepera Tpyna Poccun ot 19.11.2013 r. Ne 685H.

Hupopmayuonnoe u memoouueckoe obecneuenue 00yuaOuuxcs

Joctyn x mHQOPMAMOHHEIM U OMOIMOrpaduYeckuM pecypcam, yKa3aHHBIM B I 3.2.
paboueil mporpaMmsl, JOJKEH ObITh IPEJCTaBICH B (OpMax, aJaliTUPOBAHHBIX K OrpaHUYEHUSIM
3/10pOBbsl 00YUaOIIMXCSl MHBAJIUOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBbSI:

Jlst a1 ¢ HapyleHUsIMU 3peHus (He MeHee OJIHOTO BUJ):

- B IeyaTHOU (hopMe YBEJIMYEHHBIM HIPUPTOM;

- B (hopMe 3IeKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina;
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- B neyaTHo opMe Ha si3bike bpaiins.

JList AL ¢ HapyLIEHUsAMHU CIIyXa:

- B Ie4aTHoOH Gopme;

- B popMe 3JEKTPOHHOIO IOKYMEHTA.

Jist a1 ¢ HapyIeHUsIMHM OTIOPHO-BUTaTEJILHOTO anmnapara (He MeHee OJTHOTO BUJA):

- B Ie4aTtHou opwme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

JUst U1 ¢ HEpBHO-IICUXUYECKUMU HapyIIEHUsIMH (PacCTPONCTBO ayTHYECKOI'O CIEKTPa,
HapyIlIeHUE ICUXUYECKOT0 pa3BUTHsI) (HE MEHEE OJTHOTO BU/IA):

- HCIOJIb30BAHUE TEKCTA C HIUTIOCTPALIUSIMU;

- MyJIbTUMEIUHHBIE MaTEPUAJIbL.

Bo Bpems caMOCTOSATENbHONM MOATOTOBKM OOYy4YarollMecss HMHBAIMIBI U JHUIA C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI JIOJDKHBI OBITH OOECIIEYEHBI JOCTYIIOM K CETH
HNuTepHer.

Dopmol u MemMOObL KOHMPOJIA U OYEHKU PE3Y/IbMan o6 00yueHus

[Ipumensiemble mpu peanu3zauuu padbodell mporpammbl yueOHOW aucuummuinHbl I171.02
Xumust (GopMBI M METOABI KOHTPOJII TPOBOIATCS C YYETOM OTPAHHUYCHHS 3]I0OPOBbS
00yJaronuxcs.

[lenbto TeKyLIEro KOHTPOJS SIBISIETCS CBOEBPEMEHHOE BBISBICHUE 3aTPyIHEHUN H
OTCTaBaHMsA OOY4YaIOLIErocs C OrPAaHUYEHHBIMM BO3MOXHOCTSMM 310pPOBbS U BHECEHHE
KOPPEKTHUBOB B yUEOHYIO J1€ATEIbHOCTD.

dopma MPOMEXYTOUHOH aTTecTallid YCTAHABJIMBAETCS C Y4YETOM HHAWBUIYaJIbHBIX
NCUXO(PHU3MUECKUX OCOOCHHOCTEH OOy4arommMXcsi HWHBAJIUIOB M JIML C OTPAHUYCHHBIMU
BO3MOXHOCTSIMM 370pOBbsl (YCTHO, NUCBMEHHO Ha Oymare, HMMCbMEHHO Ha KOMIIBIOTEpE, B
¢dopMe TeCTUPOBaAHUS U T.I1.).

ITpu npoBeneHUN IPOMEXYTOUHOM aTTecTaluu 00ydyaroueMycst IPeAoCTaBIsAeTC BpeMs
Ha TOJATOTOBKY K OTBETY, YBEJIMYCHHOE HE Oojiee 4eM B TpPU paza YCTAaHOBJICHHOTO IS
HOJArOTOBKU K OTBETY 00y4alOIIMMCSl, HE UMEIOILUM OIpaHUUYEHHUH B COCTOSHUU 3/10POBBSI.
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7. JUCT BHECEHHBIX U3MEHEHUI

JomosiHeHNnsi M U3MeHeHHsI B padoueii mporpamme

3a / yueOHbIil 1o

B pabouyto nmporpammy COO 0201 Xumus

o crenuaibHocty 36.02.01 Berepunapus

BHOCATCA CICAYIOMHNE JOMOJHCHUS 1 U3MCHCHUA:

JlononHeHus U N3MEHEHUs BHEC(J1a) H.A. Kynaesa
(moamnuce) N.0. Pamunus

PaGouass mporpamma mnepecMoTpeHa M O0J00peHa Ha 3acelaHuu NPEeIMETHON (LIMKIOBOIN)
KOMUCCHUH MEJIUIIMHCKUX M €CTECTBEHHBIX HAYK

« » 20 T.

[Ipencenarens mpeaAMETHOM

(LIMKJIOBO ) KOMHCCHH A.M. KupxurHoBa
(moxnuce) N.0. ®amunus




	СОДЕРЖАНИЕ 
	1. ПАСПОРТ РАБОЧЕЙ ПРОГРАММЫ УЧЕБНОЙ ДИСЦИПЛИНЫ
	2. СТРУКТУРА И СОДЕРЖАНИЕ УЧЕБНОЙ ДИСЦИПЛИНЫ
	3. КАЛЕНДАРНЫЙ ГРАФИК ПО ВОСПИТАТЕЛЬНОЙ РАБОТЕ ПО 
	4. УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ ОБЩЕОБРАЗОВАТЕЛЬНО
	2. СТРУКТУРА И СОДЕРЖАНИЕ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦ
	4. УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ ОБЩЕОБРАЗОВАТЕЛЬНО
	5. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ ОБЩЕОБРА
	7. ЛИСТ ВНЕСЕННЫХ ИЗМЕНЕНИЙ
	В рабочую программу СОО 0201 Химия
	Дополнения и изменения внес(ла) __________________
	                    (подпись)И.О. Фамилия
	Рабочая программа пересмотрена и одобрена на засед
	                   (подпись)                И.О

