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1.OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI OBIIIEOBPA3OBATEJILHOI'O YUEBHOT'O ITPEJMETA

OVII 08. Xumus

1.1. MecTo 0011e00pa3oBarte/ibHOr0 yueoHoro npeamera B crpykrype OIIOII cpeanero npogeccuoHaaIbHOT0 00pa3oBaHus
O6meo6pa3oBaTeIbHBIN yUeOHBIN MpeaMeT «XUMUS» BXOIUT B COCTaB 00s3aTEIbHBIX YUEOHBIX (0a30BBIX) MPEAMETOB 0011€00pa30BaATEIHLHOTO

nukina OITIOIT CITO B coorBercTBUu ¢ PI'OC mo cnenmansHoctu 43.01.09 «IloBap, konauTep». Peanusyercs B TeueHHUE MEpBOro roja 0OyUeHHUS C
MaKCUMaJIbHBIM KOJMYEeCTBOM 4YacoB — 148 4. TpymoeMKocTh mpeaMera « XMMHUs» Ha YIIIyOJIeHHOM ypoBHE cocTaBisieT 148 yaca, u3 kotopeix 102
yaca — 0a3oBblii Moaynb (7 pasnenoB) U 42 yaca — MPUKIATHOM MOAYJh (2 pasfena), BKIIOUYAIOIIUN MPAKTHKO-OPHEHTHPOBAHHOE COJIEp)KaHue,
yCHITUBAIOIIee MPO(GHUIBHYIO COCTABIISIONIYIO 10 KOHKPETHOW MPO(GECCHN MITN CTIEIUAIEHOCTH.

[Ipuknagunoit Mmoaynbs BKiIO4aeT naBa pazzaena. Pazmen 8 «Xumusi B ObITY M IPOM3BOJCTBEHHOM NESITEIBHOCTH YEIOBEKa» peaiu3yeTcs AJis
cnernuanbHocTH 43.01.09 «IloBap, kKOHIUTEP» HA MaTepHaIe KEHCOB, CBI3aHHBIX C IKOJOTUYECKON 0€30MaCHOCTHIO U OIIEHKOMW MOCIIEACTBUN OBITOBOM
Y TIPOU3BOJICTBEHHOM JEATEIBLHOCTH, TI0 OTPACIISIM Oy MyIiel mpodheCCHOHATLHOM IEATEIIBHOCTH 00y IarOIIHXCSI.

Temartuka paznena 9 Bappupyercs 1o 00bekTy Oyayieil mpodeccnoHalIbHOM 1eATEeNbHOCTH CTYACHTOB — Onocdepa (JKuBbIe OPraHu3Mbl) UITU
texHocepa (TexHonoruueckue o0bekThl). [lepuoa o0yduenus coctannusietr | ydeOHBIN roJl ¢ y4eTOM JIOTUKH (POPMUPOBAHUS TIPEIMETHBIX
PE3yNIbTAaTOB, OOIIKX U MPO(EeCCHOHATBHBIX KOMIETSHIINM, MEXKIPEAMETHBIX CBA3EH ¢ JPYrMMHU MpeaMeTaMu 00I1e00pa3oBaTeIbHOrO U
o0menpogecCHOHATBHOTO ITUKIOB YY4EOHOTO MIIaHa.

1.2. llesau ¥ NIaHUPYeMble Pe3yJIbTAThl 0CBOEHHS 00111e00pa30BaATEIHLHOI0 Y4eOHOr0 npeaMeTa « XuMush»

1.2.1.  Uenp nzyuenus OYII «Xumus»
W3ydeHnne XMMHUH HAIPaBJICHO HA JIOCTHIKECHUE CIICAYIONINX IIETICH:

dopMUpOBaHUE Y CTYJICHTOB TPEJCTABICHHUS O XHMUYECKOW COCTABIISIFOIIEH €CTECTBEHHO-HAYYHOW KApTUHBI MHpPAa KaK OCHOBBI MPUHSATHSA
perieHui B )KU3HEHHBIX M MPOU3BOJICTBEHHBIX CUTYAIIMIX, OTBETCTBEHHOTO IMOBEICHUSI B TIPUPOTHON CpeEJIe.

1) chopmupoBaTh TOHMMaHUE 3aKOHOMEPHOCTEHW MPOTEKAHMSI XUMHYECKUX MPOIIECCOB U SIBJICHUN B OKPYXKAIOIICH cpesie, MeIOCTHON HaydHOMH
KapTUHBI MUPA, B3aUMOCBSI3U U B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABIATH (DOPMYIIBI HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB, YPABHEHHS XUMHUECKUX PEAKIUi, OOBSICHATh UX CMBICT,
MHTEPIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,



3) C(l)OpMI/IpOBaTB HaBBIKU IIPOBEACHUA HpOCT@fIH.IPIX XUMHUYECKUX JKCIIEPUMEHTATIbHBIX I/ICCJ'ICIIOBaHI/II\/'I C CO6J'IIO,Z[CHI/ICM IIpaBUJI 0€e3011aCHOTO

oOpalleHus C BeIeCTBaMU 1 1abOpaTOPHBIM 000PYy10BaHHEM,;

4) pa3BUTh yMEHUS HCIIOIB30BaTh HH(POPMAIIMIO XMMUYECKOTO XapaKTepa U3 Pa3InUHbIX HICTOUHUKOB,

5) chopMupoBaTh YMEHHS MPOTHO3UPOBATH MOCIEACTBHUS CBOCH NEATEIHPHOCTH M XUMUYECKUX MPHUPOIHBIX, OBITOBBIX M MPOM3BOJACTBEHHBIX

MIPOIIECCOB,;

6) C(l)OpMI/IpOBaTB IIOHMMaHHEC 3HAYUMOCTH ,I[OCTI/I}I(CHI/II;'I XHUMHYECKOU HAayKHU " TEXHOJIOTHI L Pa3BUTHUA COHHaHBHOﬁ u HpOPI3BOI[CTBCHHOI>1

cdep.

1.2.2. Tlnanupyembie pe3yanbTarsl oceoenns OVII B coorBercrBun ¢ ®I'OC COO

Koa n
HAHMEHOBaHMHE
popmupyembIx
KOMIIeTEeHIINi

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl OCBOCHUA TUCIHHUIIJINHBI

O6mmue!

JMcuunIMHAPHbIE?

OK 01. Beibupats
CHOCOOBI pelIeHHs
3amad
npo¢eCcCuOHAIBHON
JEeSATEIILHOCTH
MPUMEHHUTEITHHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu TPy/10BOIr0 BOCIIUTAHUS:

K Tpydy, OCO3HaHHE
IIEHHOCTH MacTEepPCTBA, TPYI0JIF00HE;

- TOTOBHOCTh K aKTUBHOM J€STEbHOCTU

- TOTOBHOCTH

TEXHOJIOTHICCKOM Hu COIUANLHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh
MHULIUUPOBATH, MJIAHUPOBATH u
CaMOCTOSITENIbHO ~ BBINOJHATH  TaKylO
JIeSITeIIbHOCTE;

-  UHTepeC K pa3IUYHBIM cdepam

poeCCHOHAIBHON JeSTEIHHOCTH,

- BJIQJIETh CHUCTEMON XMMHUYECKUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraromue
HOHSTUSL (XUMUYECKHU 3JIEMEHT, aTOM, 3JeKTpOHHas oOoiouka aroma, s-, p-, d-
AIIEKTPOHHbBIE opbuTamu aTOMOB, WOH, MoOJIEKyJIa, BaJICHTHOCTB,
AIIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCICHHS, XUMUYECKasl CBS3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHbI 00beM, YIIIepOAHBINA CKelleT, (PYHKIMOHAIbHAS TPYIIa, pajukKall,
M30MEPHUsI, U30MEPHI, TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH, YTJIEBOJOPO/IbI, KUCIOPOa- U
a30Tco/epiKalllue COeIMHEHHs, OMOJIOTMYECKH aKTHBHBIE BellecTBa (yIJeBOIbI,
XKUPBI, OCNKH), MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE
XUMHUYECKUX  PEaKLUi

COCAMHCHUA, THIIBI

(OKI/ICJ'II/ITCJ'IBHO-BOCCTaHOBI/ITCJ'IBHBIC, OK30- U SHAOTCPMHUUYCCKUEC, PCAKIUHU HOHHOI'O

KpucTajiinueckasd peuieTKa,

o0MeHa), pacTBOp, dJIEKTPOIUTHI, HEAIEKTPOIUTHI, DIEKTPOJIUTHUECKAS] TUCCOLIHALIHS,

1 ykasbiBatoTc IMUYHOCTHBIE U meTanpeameTHble pesynbtaTbl 3 PrOC COO (B nocneaHen peagakumm ot 12.08.2022) B oTrnarosibHon dpopme, bopmupyemsble
06uLeo0bpasoBaTeIbHOM ANCUUMNANHON

2 AucumnanHapHble (NpeaMeTHbIE) pesynbTaThl yKa3blBAtOTCA B COOTBETCTBUM C METOAMKOIM NPenofaBaHma AUCLMNAMHBI




OsBaaaenue YHUBEPCAJIbHbIMHU
yueOHBbIMHU MO3HABATEJLHLIMHU
JAeHCTBUAMMU:

a) 0a3oBble JIOTHYECKHUE NeHCTBUSA:
- CaMOCTOSITeNIbHO (OpPMYIUpPOBaTH H

aKTyaJIu3UpPOBaTh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIIMBATh CYILECTBEHHBIN

NPU3HAK WIA OCHOBAHUS JUIsS CPABHCHHS,
KJIaCCU(UKAIUU ¥ 0000IICHNUS;
- OHpeieNATh  Leln

3a/laBaTh MapaMeTpbl

JIeSITCIIbHOCTH,
U KPUTEPUH HX
JIOCTHKCHMUS,
- BBISIBJISITh ~ 3aKOHOMEPHOCTH U
MPOTUBOPEYUS B  pacCMaTpPUBAEMBbIX
SIBJICHUSX
- BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3YyJIHTATOB
1EJIsIM, OLIEHMBATh PUCKHU TOCIEACTBUMN
JIeSITEIIbHOCTH;

- pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPHU

PCHICHUHN JKU3HCHHBIX HpO6J’I€M

0) 0a3oBbIE HCCIIeN0BATEIbLCKHE
JNEeHCTBHUA:

- BJIAJIETh HaBBIKAMH y4eOHO-
HICCIIEN0BATEIbLCKOMN u MPOEKTHOM

ACATCIIBHOCTH, HAaBBIKAMH PpPa3spCHICHUA

npo0Jem;
- BBIABIIATH IMPUYIUHHO-CJICACTBCHHBIC
CBS3M M  aKTyallu3UpoBaTh  3ajaaudy,

OKHCJINTCIIb, BOCCTAHOBUTCJIb, CKOPOCTH XUMHYSCKOMN p€akun, XHUMHUYCCKOC

paBHOBECHE), TEOPUM M 3aKOHBI (TECOPUS XHMHUYECKOTO CTPOCHHSI OPraHUYECKUX
AM.
MEPUOJNYECKU I

BEILECTB byrtneposa,

JI.M. MeHngeneesa,

TEOpHUs]  DJIEKTPOJUTUYECKOM  JUCCOLMAIINH,

3aKOH 3aKOH  COXpaHEHUs  Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3BIK XHMMHUH, (DAKTOJIOrMYECKHE CBEAEHUS O
CBOMCTBAX, IOJYyYeHUH U 0OE30MacHOM HCMOJIb30BAaHUU BAXKHEUIIMX
HEOPraHMYECKUX M OPraHWYECKHUX BELIECTB B OBITY U NPAKTHUECKOW JIEATEIIbHOCTH

YeJI0BEKa;

COCTaBc,

- YMETb BBIABISITH XapaKTEPHBIE INMPU3HAKKM WU B3aWMOCBSI3b M3YYCHHBIX ITOHATHUH,
IIPUMEHATH COOTBETCTBYIOIIME IIOHATUSA IIPU OIMCAHWHM CTPOEHUS M CBOMCTB
HEOPraHWYECKMX M OPraHMYeCKMX BELIECTB M HMX MPEBPALLCHUN; BBIABIATH
B3aUMOCBSI3b XMMMYECKUX 3HAHUM C IOHATHAMM M IIPEACTABICHUAMHU APYIUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb HCIIOJIb30BAaTh HAaUMEHOBAHMS XMMHMUYECKHX COCIUHEHUIH MEXIyHApOIHOIO
COI03a TCOPETUYECKON U NPUKIAAHON XMMUU U TPUBHAJIbHBIC HA3BAHUS BAXKHEHIINX
BEIIECTB (3TUJICH, aleTUJICH, INIULEPUH, (HeHo, popMabaerull, yKCycHas KUCJIoTa,
[JIMLIWH, YrapHbId Tra3, YIJIEKUCIbIM ra3, aMMHaK, ralleHas W3BECTb, HeraleHas
U3BECTh, MUThEBAs COJa M JPYIHX), COCTABIATH (HOPMYJbl HEOPraHUYECKUX U
OpraHMYECKUX BEIECTB, YPABHEHMS] XMMHUECKHX PpEaKUUU, OOBSCHITh UX CMBICI;
ITOATBEPKJIATh XapaKTEPHbIE XMMHMYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU
JKCIIEPUMEHTAMMU U 3aIIUCSAIMH YPABHEHUN XUMUYECKUX PEaKLINN;

- yMeTb YCTAaHABIMBATb NPUHAMIEKHOCTb M3YUYECHHBIX HEOPraHUYECKUX U
OpraHMYECKUX BEUIECTB K OIPEACIEHHBIM KjaccaM M TIpyIIlaM COEIUHEHHUH,
XapaKTEepPU30BaTh UX COCTAB U BaXKHEHILKME CBOMCTBA; ONPEACIIATh BUABI XUMUUECKUX

CBA3€M  (KOBaJeHTHas,  WMOHHAs,  METaJUIMYecKas,  BOJOpOJHAsi),  THIIbI
KPUCTAIIMYECKUX PELIETOK BEIIECTB; KJIaCCUPUIIMPOBATh XUMUYECKUE PEAKIINH;
- chopmupoBaTh  MpEACTaBICHHS: O  MaTepUAIbHOM  €IMHCTBE  MHpa,

3aKOHOMEPHOCTSIX M IT03HABAEMOCTH SBJICHUI MPUPOJBI; O MECTE M 3HAYEHUU XUMHHU
B CHCTEME ECTECTBEHHBIX HAyK U €€ pOJIh B OOECIeYeHUH YCTONYMBOIO pa3BUTHUS
YeJI0BEYECTBA: B PELICHUU NMPOOJIEM SKOJIOTUYECKOH, YHEPreTHUECKOM M MHILEBON

6




BBIIBUTaTh  TMIIOTE3y €€  PpEeLIeHMS,
HaXOAUTb apryMeHTbI JUISL
JI0Ka3aTeNIbCTBA CBOMX YTBEP)KJEHUM,
3a7aBaTh  NapamMeTppl UM KPUTEpUU
peLeHus;

- aHaJIM3UPOBATh IIOJIyYEHHBIE B XOJI€
peLeHus 3aJjauu pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh ux
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh

HN3MCHCHHUC B HOBLIX YCIIOBUAX;

- YMETb MEPCHOCUTH 3HaHUuA B

MO3HABATEIIBHYI0 W TMPAKTHYECKYIO
00J1acTH KU3HECATEILHOCTH;

- yMeThb UHTETPUpPOBATh
pa3HbIX IPEeIMETHBIX 00J1acTel;

- BBIJIBUI'aTb HOBBLIC HJACH, IIPpCJiaraTb

3HaHHUA U3

OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTB UX MCIIOJIb30BaHHUS B
MMO3HABATEIILHON M COIMAIIFHOM
MIPaKTHUKE

0€30MacHOCTH, B pPa3BUTUU MEIULUHBL, CO3JaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
HCTOYHUKOB SHEPruH, B OOECHEUEHUH PAlMOHAJIBHOTO IPHPOJIONOIB30BAHMS, B
(dopMHpOBaHUM MHPOBO33pEHHs] U OOIIeH KyJIbTYpHI

HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHOMN CPE/IC;

YeJloBeKa, a TaKxke
- BJAJIeTh CHCTEMOIl XMMHYECKHX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJAraloIIHe
MNOHATHUS (JOTOJMHUTEIBHO K CHCTEME MOHSATHI 0a30BOro ypoBHS) - H30TOIIbI,
OCHOBHOE U BO30YXJIEHHOE COCTOSHHUE aToMma, TMOpuAu3als aTOMHBIX OpOuTaseH,
xumuueckas cBs3p ("C " wm """, KkpaTHBIe CBS3HM), MOJISIpHAs KOHIICHTpPALMS,
CTpyKTypHas Qopmyna, usoMmepus (CTpyKTypHas, reomerpuyeckas (LHc-TpaHC-
WU30MEpHsi), THIBI XWMHUYECKHX pPEaKIuil (rOMO- W TETEepPOrcHHBIC, OOpaTUMBIC U
HEOOpaTUMbIe), PacTBOPHI (MCTUHHBIE, TUCIEPCHBIE CHUCTEMBI), KPUCTAUIOTHAPATHI,
CTETEHb JUCCOIMAINH, JIIEKTPOJIHN3, KPEKUHT, PU(OPMHUHT); TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallue B OCHOBE MOHHUMAaHUS
MPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHHUM, COBPEMEHHBIE MPECTABICHUS O
CTPOCHUM BEIIECTBA HAa ATOMHOM, MOJIEKYJISPHOM U HAJIMOJIEKYJSIPHOM YPOBHSIX;
MPEJCTaBICHUS] O MEXaHM3MaX XHUMHYECKHX pEaKIuil, TepMOJUHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSX HUX MPOTEKaHHUS, O XUMHUYECKOM pPaBHOBECHH,
JUCTIEPCHBIX CHUCTEeMax, (DaKTOJIOTMUECKHE CBEJACHUSI O CBOMCTBax, COCTaBe,
MOJlydYeHUH U O€30MacCHOM HCIOJIb30BAaHUM BAXXHEWIIUX HEOPraHMYEeCKUX U
OpraHMYECKUX BEUIECTB B OBITY U NPAKTUYECKOW NEATEIbHOCTH YEIIOBEKa; OOIIMX
HAy4yHBIX MPHUHIMIAX XHUMHUYECKOrO IPOMU3BOJACTBA (HAa MpHUMEpEe IPOU3BOJICTBA
CEpHOI KUCIIOTHI, aMMHaKa, METaHoJIa, IepepaboTKU HEDTH);

- YMETh NMPOBOJUTH PACUETHI 0 XUMUYECKUM (HOpMyTIaM U YPaBHEHUSIM XUMHYECKHUX
peakiuii ¢ HCMONb30BaHMEM (U3NYECKUX BENMYUH (Macchl, oOBeMa Tra3oB,
KOJINYECTBA BEIECTBA), XapaKTEPU3YIOUINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacueTsl O HAXOXKJICHUIO XHUMHYECKONM (OpMyJbl BEIIECTBA; pPAacyeThl Macchl
(oObema, KOJMYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CIH OJHO W3 HMCXOIHBIX
BEIIIECTB JIAaHO B BHUJIE PACTBOpA C OMNPEEICHHOW MAacCOBOW JIOJIEH PacTBOPEHHOTO
BElIeCTBa WM JIaHO B U30BITKE (MMEET MPUMECH); PaCUEThl MaCCOBOM MIIM 0OBEMHOMN

JA0JIM BBIXOJa IMPOAYKTA pCAKIIUU, paCYCThl TCIIJIOBOTO 3(1)(beKTa peaKI.IHfI, 00BEMHBIX
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OTHOIIICHUI I'a30B;

- YMETb BBIABIISATH XapaKTEPHBIE IPU3HAKUM U B3aMMOCBS3b W3Y4YCHHBIX IIOHATUH,
IIPUMEHATH COOTBETCTBYIOIME IIOHATUSA IIPU OIMCAHUHM CTPOEHUS M CBOMCTB
HEOPraHWYECKMX M OPraHMYeCKMX BELIECTB W MX [PEBPALLCHUN; BBIABIATH
B3aMMOCBA3b XUMHUYECKMX 3HAHUU C IOHATUAMU M HPEICTaBICHUSAMH IPYTHX
npeaMeToB s 0ojiee OCO3HAHHOIO ITOHMMaHWs U OOBSICHEHHS CYIIHOCTH
MaTEpUaIbHOTO €JUHCTBA MMPA; UCIIOJIb30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS IS
OOBSICHEHUS ¥ TNPOTHO3MPOBAHUS SBJICHUH, MMEIOLUIMX €CTECTBEHHOHAYUYHYIO
IIPUPOLY;

- YMETh HCIIOJIb30BaTh HANMEHOBAHUSA XUMHUYECKMX COCIUHEHUN MEKIyHapOJHOTO
COI03a TEOPETHYECKOW M NPUKIAAHOW XMMHMHM M TPUBUAIBHBIE HA3BAHMS BEILECTB,
OTHOCSIIIMXCS K U3YYEHHBIM KJIACCaM OPTaHMYECKUX U HEOPraHUYECKUX COCAVNHEHUN;
UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JUUIsl COCTaBJIeHUs] (OpMyJ HEOPraHMYECKHX
BEIIECTB, MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BepHYTBHIX, COKpAIIEHHBIX U
CKEJIETHBIX) (pOpPMyJI OpPraHMYECKUX BELIECTB; COCTABIATh YPAaBHEHUS XMUMHYECKHX
peakuuil U pacKpblBaTh UX CYLIHOCTH: OKHMCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEaKIIMH
MOCPEJICTBOM COCTABIICHHSI JIEKTPOHHOIO OajaHca 3THX peakiyil; peakuuii HOHHOTO
oOMeHa IyTeM COCTaBJIEHMsSI MX IOJHBIX M COKPAIIEHHbIX HOHHBIX YpaBHEHUN;
peakuui  TUApONM3a,  peaKuil ~ KoMIIeKcooOpa3oBaHus  (Ha  mpumepe
TUJPOKCOKOMILJIEKCOB ~ IIMHKA W aJIOMUHHUA); MOATBEPKIATh  XapaKTepHbIE
XUMHYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMHM JKCIEPUMEHTAMH M 3aIUCIMHU
YPaBHEHUN XUMUYECKUX PEAKIUN;

- yMeThb KJacCU(PUUUPOBATh HEOPraHWMYECKHe W OpraHUYEeCKHe BellecTBa U
XMUMUYECKHE pEaKIMH, CaMOCTOATENIbHO BbIOMPATh OCHOBAHMS W KPUTEPUH IS
KJIaccu(UKaMU M3y4yaeMbIX XUMHUECKUX OOBEKTOB; XapaKTepU30BaTh COCTaB U
BAKHEWIIIME CBOMCTBA BEUIECTB, NPHUHAMICKAIIMX K ONPEIEICHHBIM KllaccaM |
rpynnaMm COeQUHEHHH  (MpoCThle  BEIIEeCTBA, OKCHUABI, THUIPOKCHUIBI, COJIH;
YTIE€BOIOPOAbI, IPOCTHIE APUPHI, CIIUPTHI, PEHOJIbI, AJIbETU b, KETOHBI, KAPOOHOBBIE
KHUCJIOTBI, CIIOKHBIE J(QUPBI, JKUPBI, YTJIEBOJbI, AMHUHbBI, AaMHUHOKHCIIOTbI, OEJIKH);
IIPUMEHATH 3HAHUSA O COCTaB€ M CBOMCTBAX BELIECTB I OJKCIECPUMEHTAIbHOU
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IIPOBEPKU THUIIOTE€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH INPOTEKAHMS XUMHUYECKHUX
peakuyii ¥ MPOrHO3UPOBAHUS BO3MOKHOCTEH UX OCYLIECTBICHUS;

- yMeTb IIOATBEP)KJIaTh HA KOHKPETHBIX IIpUMEpax XapakTep 3aBUCHUMOCTHU
PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKHMX COCJMHEHHWH OT KPaTHOCTH W THUMA

nn

koBajeHTHOH cBs3u ("T " u ""), B3aMMHOTO BJIUSHUS aTOMOB M TPYIIII aTOMOB B
MOJIEKyJIaX; a TaKkXke OT OCOOCHHOCTEH peanu3aluy pa3InyHbIX MEXaHHU3MOB
MIPOTEKaHUs PEaKLnii;

- YMETh XapakTepu30BaThb OJJIGKTPOHHOE CTPOCHHE AaToMOB (B OCHOBHOM U
BO30Y)KJICHHOM COCTOSIHUM) W HWOHOB XHUMHYECKHX 3JEMEHTOB | - 4 mepuoaoB
[Tepuoanueckoit cucremsl .M. MenaeneeBa W HMX BaJEHTHBIE BO3MOXHOCTH,

n.n

ucnoinp3ys noustus "s", "'p", "d-anexTpoHHBIC" OpOUTAIN, SHEPTETHYCCKUE YPOBHH;
OOBSACHATh 3aKOHOMEPHOCTHM HW3MEHEHHS CBOWCTB XHMHUYECKUX JJIEMEHTOB U

06p33yeMBIX 5009048 COG,I[I/IHCHI/Iﬁ 1o nepuoiaM " rpyIinam,

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE
CpelCTBa MOUCKa,
aHanu3a u
HWHTEPIIPETAIIHH
nH(popMaLuu U
nH(pOpMaIIOHHBIE
TEXHOJIOTHH ISt
BBHITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
NEeSATeTLHOCTH

B o00sacTH EeHHOCTH HAYYHOIO
TO3HAHMSA:

- c(hopMUPOBAaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO

OOLIECTBEHHON MPaKTUKU, OCHOBAHHOTO

pa3BuUTHUA HayKH u

Ha JMajore KyJbTyp, CIIOCOOCTBYIOIErO

OCO3HAHMIO CBOETO MecTa B
HOJHUKYJIBTYPHOM MHUDE;
- COBEpIIECHCTBOBAaHUE S3BIKOBOM H

YUTATENIbCKOM KYJIbTYpPbl KaK CpEICTBa
B3aUMOJICUCTBUSI MEXAY JIOAbMU U

IMMO3HaHHA MHUpPaA,

- OCO3HAaHHE  IICHHOCTH HAay4YHOU
JIeITEeIILHOCTH, TOTOBHOCThH
OCYILIECTBJIATH IIPOEKTHYIO Hu

- yMeTh IUIaHUPOBaTh M BBHINOJIHATH XUMHUYECKHI OSKCIEpUMEHT (MpEeBpaIlCHUS
OpraHMYECKUX BEIIECTB IMPU HArPEBaHUU, MOJIYYCHHE OSTUJICHA M H3y4YEHHE €ro
CBOMCTB, Ka4eCTBEHHBIC DPEAKIUM Ha albJCTHU]IbI, Kpaxmall, YKCYCHYIO KHCIIOTY;
JieHaTypanusi OEJKOB TIPU HArpeBaHUH, IBETHBIC PEAKIIMU OCJIKOB; IMPOBOJMTH
peaki MOHHOTO OOMEHa, OMpEAeNATh CpPeAy BOJHBIX PAaCTBOPOB, KaueCTBEHHBIC
peakuuu Ha cyibdar-, KapOOHAT- U XJOPUI-aHUOHBI, HA KATHOH aMMOHUS; pelIaTh
SKCIIEpUMEHTAaIbHBIC 337a4u 10 TemaM "Mertamibl" U "Hemeramnsl") B COOTBETCTBUU
C TpaBWJIaMH TEXHHKH O€30MacCHOCTH TMpu oOpalleHud ¢ BeleCTBAaMH U
1abopaTopHBIM  O0OpYIOBAaHUEM;  NPEIACTABIATH  PE3YJIbTATHI
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX pEaKIHA U

XUMHYCCKOTO

(GbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

- YMEeTh aHaJU3UpOBATh XUMHUYECKYI0 HHGPOpPMAIMIO, MOJY4aeMyl W3 pPa3HBIX
MCTOYHUKOB (CpeACcTB MaccoBoi nH(popmanuu, cetb IHTEpHET U ApyTHe);

- BJIaJIETh OCHOBHBIMM METOJaMHM HAy4YHOI'O IIO3HAHUS BELIECTB U XMMHUYECKUX
ABJICHU (HaOJII0/IeHNEe, U3MEpPEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHUE);

- YMETh MPOBOAMUTH pacueThl MO XUMHUECKUM (HOpMyJIaM U YPaBHEHUSIM XUMUYECKUX
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HCCICO0BATCIILCKYIO JACATCIIBHOCTD

WHIUBUIYAJIBHO U B I'PYIIIIC,

OBananenue YHHMBEPCAJbHbIMH
yuyeOHBbIMHU NMO3HABATEJIbHBIMU
JelCTBUSIMU:

B) padora ¢ nHpopmaumeii:

- BIQAETh  HaBbIKAMH  [OJIyYECHHUS

I/IH(i)OpMaHI/II/I U3 HCTOYHHUKOB Pa3HBIX
TUIIOB, CaMOCTOATCJIBHO OCYHICCTBJIATDH

MMOMCK, aHajJu3, CUCTEMATHU3ALHI0O U

MHTEPIPETALMIO uH(popManuu

Ppa3IUYHBIX BUJIOB u dbopm
MPEJICTaBICHHUS,
- co3/1aBath

dopmatax c  yueToMm
uHbOpMallMl U IIEJIEBOM  ayJTUTOPHH,

BbIOMpast ONTHMAJIbHYIO bopmy

TCKCTbI B  Pa3JIMYHbIX

Ha3Ha4YCHUA

HpeI[CTaBJ'IeHI/ISI 158 BI/ISyaJ'II/ISaIII/II/I;
- OIICHUBATH )IOCTOBepHOCTI),
JIETUTUMHOCTD uHpopMaIuy, ee
COOTBECTCTBHUC HpaBOBBIM nu MOpaJ'II)HO-
THYECKUM HOPMaM;

- HCIIOJIL30BATh CpencTBa
UH(OPMAIMOHHBIX u
KOMMYHHKAIIMOHHBIX ~ TEXHOJIOTHHA B
peHIeHI/II/I KOTrHUTUBHBIX,
KOMMYHI/IKaTI/IBHI)IX nu OpFaHI/ISaHI/IOHHBIX
3amad ¢ COOJIIOIEHUEM

SPrOHOMUKH,

TpeboBaHMit
TEXHUKH 0E€30IacHOCTH,

THTHEHHBI, pecypcocOepexeHus,

peaKHI/Iﬁ C HCIIOJIBb30BaHUECM (1)PI3PI‘ICCKI/IX BCJIMYMH, XapaKTCPUIYIOIUX BCHICCTBA C

KOJIMYECTBEHHON CTOPOHBI: Macchl, oObeMa (HOpPMaJbHbIE YCJIOBHS) TIa30B,
KOJIMYCCTBA BCUICCTBA, UCII0JIb30BATb CUCTCMHBIC XUMHWYCCKUC 3HAHUA OJId MPUHATHA
peH_IeHI/Iﬁ B KOHKPCTHBIX JKM3HCHHBIX CHUTYyalUaX, CBA3AHHLIX C BCHICCTBAMU M HUX
IpUMCHEHHEM;

- YyMETh CaMOCTOSITENIbHO IUIAHWPOBATh M IPOBOJAMTH XUMHUYECKHU SKCIIEPUMEHT
(moxyuyeHWe W W3YyYCHHE CBOWCTB HEOPraHMYECKUX M OPraHUYECKHX BEILIECTB,
KAueCTBCHHbIC peakiuu YIJICBOIOPOIOB Pa3IMYHBIX KJIaCCOB u
KHCJIOPOJICOICPKALIMX OPIraHUYECKUX BEIECTB, PEIICHUE SKCIICPUMEHTAJIBHBIX 3214
II0 pPaclO3HAaBAHUIO HEOPraHMYECKUX M OPraHWYECKHX BEIIECTB) C COOIIOJECHHEM
npaBmwi1 0e30IacHOTO OOpAIeHUs C BEIIeCTBAMU U J1JaOOpPaTOPHBIM 000pYZOBaHHUEM,
¢dbopmynHupoBaTh dopme
pe3yJIbTaThl IKCIICPUMEHTA, AHATN3UPOBATh M OLICHUBATh HX JOCTOBEPHOCTD;

- YMeThb OCYLICCTBIISITH IICJICHAMPABICHHBIA MMOUCK XHMHUUYECKOW HH(opManuu B
pa3IMYHBIX HWCTOYHUKAX (Hay4yHas W yd4eOHO-Hayd4Has JIMTEpaTypa, CpencTBa
MaccoBod HMH(pOpMalKHU, ceTb VIHTepHET W JApyrue), KPUTHYECKH aHaJIM3MPOBAThH

XUMHUYCCKYHO HH(bOpMaHHIO, nepepa6aTLIBaTL €€ U HUCIOJb30BaTh B COOTBCTCTBUU C

aeim  ucciacaoBanus, MNpCAOCTABIIATL B p%ﬂH‘IHOﬁ

MOCTaBJICHHOW yueOHOM 3a/1auei;

- BJIAJIETh CUCTEMOM 3HAaHUM O METOJAaX HAyYHOI'O IO3HAHUS SIBICHUM NPUPOJBI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX M YMEHHUSIMHU NPUMEHATb 3TU 3HaHUS INPU
HKCIIEPUMEHTAJIbHOM HCCIIEJJOBAHUM BELIECTB M JUIsl OOBSICHEHHS XUMHYECKHX
ABJICHUM, UMEIOIIUX MECTO B IPUPOJE NPAKTUYECKON AESITEIBHOCTH YEJIOBEKA U B
MIOBCEIHEBHOM JKH3HY,
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MPABOBBIX M O3TUYECKUX HOPM, HOPM
nH(OPMAIMOHHON 0€30MaCHOCTH;

- BJIaJICTh HaBbIKAMH PACIIO3HABAHUS U
3alUThl UH)OpPMAIIHH,
nH(pOpMaIMOHHOM 0€30MMacHOCTH
JMYHOCTH;

OK 04. DddexTuBHO
B3aWMO/ICVICTBOBATH U
paboTaTh B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTb K  CaMOpa3BUTHIO,
CaMOCTOSITEIIbHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBBIKAMH yueOHo-
UCCIIE0BATENIBCKOM,  IPOEKTHOM M

COIIMATLHOM JESITEIIFHOCTH,

Osiajnenue YHHBeEpPCAJbHBIMU
KOMMYHUKATUBHBIMU /IeiiCTBUAMM:

0) coBMeCTHAs 1eATeJIbHOCTD.

- [IOHUMATh u UCIIO0JIb30BaTh
IpeUMyIIeCcTBa KOMaHAHOU u
UHAUBUAYaIbHON paboOThI;

- IpUHUMATh  [EIH  COBMECTHOM
JEeSTeIbHOCTH,  OpPraHU30BBIBATH U
KOOpAMHUPOBaTb  JECHCTBUS IO €€
JOCTHKEHUIO: COCTaBJIATh IUTaH
JNENCTBUH, pacIpeleNsTh POJId C YUETOM
MHEHUI Y4aCTHUKOB o0CyX/1aTh

pe3yIbTaThl COBMECTHON PabOTHI;

- KOOPJIMHUPOBATh M BBITIOJHATH PadboOTy
B YCJIOBUSIX PEAIbHOTO, BUPTYAJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYILIECTBJISATH MO3UTHUBHOE
CTpaTernyecKOe MOBEICHUE B Pa3IUUHBIX

- yMeTh IUIAaHUPOBaTh M BBHINOJHATH XHMMHUYECKHI OSKCIEpUMEHT (IpeBpaICHUS
OpraHWYEeCKUX BEIECTB IPH HArpeBaHUM, MOJYYEHHE JTHIIEHA M HM3Y4YEHHUE €ro
CBOMCTB, KA4eCTBEHHBIC DPEAKIUU Ha albJACTHUIBI, Kpaxmall, YKCYCHYIO KHCJOTY;
JeHaTypamnusi OCTKOB TPH HATrPEBaHWH, IIBCTHBIC peaKIuH OEIKOB; IMPOBOIWTH
peakiMy MOHHOTO OOMEHa, OMpEAeNATh CpPEeAy BOJHBIX PAaCTBOPOB, Kau€CTBEHHBIC
peakuuu Ha cyibdar-, KapOOHAT- U XJOPUI-aHUOHBI, HA KATUOH aMMOHUS; PEIlaTh
AKCIIEpUMEHTAJIbHBIC 3a1aun 110 TemMaM "Metamisl" u "HemeTtasl'") B COOTBETCTBUM
C TMpaBWIaMH TEXHHKH O€30MAaCHOCTH MpuU OOpalleHuu ¢
J1a00paTOPHBIM

BEUIECTBAMH U
00OpyJIOBaHHEM;  MPEJCTABIATh  PE3yJbTaTbl  XMMHUYECKOI'O
JKCIepUMEeHTa B (OpMe 3alKMch YpaBHEHHH COOTBETCTBYIOUIMX pEaKUUH U
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

-yMEeThb CAaMOCTOSITEJIbHO IIJIAHUPOBAaTh M MPOBOJUTH XUMHMUYECKUN HKCHEPUMEHT
(mony4yeHre M U3yYE€HUE CBONCTB HEOPraHMYECKUX W OpPraHMYECKHX BEIIECTB,
KauyeCTBEHHbIE peakuuu YTJEBOJIOPO/IOB KJIaCCOB u
KHCIIOPOJICOAEPKAIUX OPraHUYECKUX BELIECTB, PEIICHNE DKCIIEPUMEHTAIbHBIX 3a4a4
[0 Paclo3HaBaHMIO HEOPraHWYECKUX M OPraHMYECKUX BELIECTB) C COOJIIOJCHHEM
npaBui 06€30IacHOr0 OOpallleHusl ¢ BEIIeCTBaMH M JIaOOpPaTOPHBIM 000pYy/I0BaHUEM,
bopmMynMpoBaTh OpeAOoCTaBIATh B  pa3iuyHOM  (opme

PE3YIBbTATEI OKCIICPUMCEHTA, AHAJTTU3UPOBATE U OUCHUBATH UX JJOCTOBECPHOCTD,

Pa3IMYHBIX

Oocin  HCCICAO0BaHMA,
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CUTyalusiX, TMPOSBISATH TBOPUYECTBO U
BOOOpakeHUe, ObITh MHUIIUATUBHBIM
OBananenue YHHMBEPCAJbHbIMH
peryJsiTHBHBIMHU AeHCTBUSMMU:

I') NPHHSATHE cedsl U IPYTHX JIIOIei:

- MpPUHUMAThb MOTHBBI M apryMEHTHI
JIPYTHX JIIOJEH IpU aHajan3e pe3yJibTaToB
NEeSITEIbHOCTH;

- TMpU3HABaThb CBOE IMPaBO U IMPaBO
JIPYTUX JIIOJIEH HAa OIINOKY;

- pa3BUBATh CIIOCOOHOCTH MOHUMATH MHUP
C IO3ULIUU JPYrOro 4€I0BEeKa,

OK 07.
CoelicTBOBAaTh
COXPaHEHUIO
OKpYKarollen Cpebl,
pecypcocOepekeHHIo,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
TIPUHITHAITBI
OepexKIMBOTO
MIPOU3BO/ICTBA,

3G HEKTUBHO
JECTBOBATH B
YpE3BBIYANHBIX
CUTYaITUIX

B 00J1acTH YKO0JI0OrHYeCKOro
BOCIIUTAHUA:
- chopMHUPOBAHHOCTh  IKOJOTHYECCKOM

KYJbTYPBbI, IIOHUMAaHHu¢C BIIUSHUA

COLIMAIIbHO-OKOHOMUYECKUX  MPOLECCOB
Ha COCTOSIHHE NMPUPOJIHONW U COLHAITBHOMN
cpensl,
XapakTepa 3KOJIOTHYECKUX MPOoOIIeM;

OCO3HaHHE II00aJIbHOTO

- IUIAHUPOBAHUE U  OCYILECTBJIECHUE
JIEUCTBUH B OKpyXKarolllel cpene Ha
OCHOBE 3HAaHUS LEJNEe yCTOMYUBOIO
Pa3BUTHS YEJIOBEUECTBA;

aKTHUBHOEC

HENIPUATHE JICUCTBUH,

MIPUHOCSIIMX BPE OKPYKAIOIIEN CPENE;

- yMEHHe IIPOTHO3UPOBATH
HeOJIaronpusITHbIE JKOJIOTHYECKHE
IIOCJIEICTBUS IIPEANPUHUMAEMBIX

JIEMCTBUM, NIPEAOTBPALLATD UX;

- C(bOpMI/IpOBaTB npeaACTaBJICHHUA: (6] XUMHUYECKOM COCT&BHHIOH.IG?I
CCTGCTBCHHOHay‘lHOﬁ KapTHUHbLI MUpPaA, POJIU XUMHHU B IIO3HAHUHU SIBIICHHUI IIpupoabl, B
(1)OpMI/Ip0BaHI/II/I MBIINUIJICHUSA W KYJbTYpPbl JIMYHOCTH, €€ (I)YHKHHOHaHBHOfI

IrPaMOTHOCTH, HEOOXOAMMOM HJsi pelIeHUs MPaKTHUYECKUX 3a7ad U IKOJIOTUYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOIHOM cpee;

- YMeTh COOJII0JIaTh MPaBHJIa SKOJIOTHYECKH 11eJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOM NIEATELHOCTH B IIEJISIX COXPAHEHHUsI CBOETO 3JI0POBBS M OKPYKAIOIIEH
IIPUPOJHOM Cpepl; YUUTHIBaTh OIIACHOCTb BO3JEHCTBUS Ha JKHUBBIC OPTraHU3MBI
ONpENIETICHHBIX BEIECTB, MOHMMAas CMBICI IOKa3aTelsl MpeAesIbHOW JOMyCTUMOU
KOHIIEHTpALIUH;

- YME€Thb MPOTHO3UPOBATH, AHAIU3UPOBATH U OLEHUBATH C MO3UIUN HKOIOTHYECKOMN
0€30MacHOCTH TOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHOU JESATENIbHOCTH YETIOBEKa,
CBSI3aHHOW C TepepabOTKOM BEIIECTB; WCIOJb30BaTh IMOJYYEHHBIC 3HAHUS IS
MPUHSTHS TPAMOTHBIX PEICHUN TPOOJIeM B CUTYalUsAX, CBSI3aHHBIX C XUMUEH;

- YMCTb OCO3HAaBaTb OIIACHOCTH BOS)ICfICTBI/ISI Ha JXUBBIC OPraHU3MbI ONPCACICHHBIX
B€IICCTB, ITOHKUMAas CMBICII ITOKa3aTcJIsd HpeJIGHBHOfI I(OHyCTI/IMOI\/'I KOHICHTpAaUuu, 1
MOSICHITh HAa MPUMEPAX CHOCOOBI YMEHBIIEHUS U TPEIOTBPAILIEHUS UX BPEIHOTO
BO3JIEUCTBUS HA OPraHU3M YEJIOBEKa.
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- paculMpeHue OmbITa JESATEIbHOCTH
HKOJIOTMYECKOM HAIIPaBICHHOCTH;

- OBJIQJICHUE HABBIKAMH y4E€OHO-
HCCIIEI0BATENIbCKOU, IPOCKTHON U
COLIMAJILHOW JEATEIIHOCTH;

IIK®...

3 MK ykasbiBatoTca B cootBeTcTBUM ¢ PTOC CMNO peannsyemoitn npodeccum / cneumanbHoOCTH
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1. CTPYKTYPA M COJAEP)XAHHUE PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA

2.1. O0beM 0011€00pPa30BATEIBLHOT0 Y4€OHOI0 PeAMeTa U BUAbI y4eOHOH padoThI

Buj yueOHoii padoThl

O0BbeM yacoB

O0beMm obOpa3oBaTeabHOi mporpammbl OYII 148
AyaAuUTOpHBIE
1. OcHoBHOe coep:kaHue
B 1.4.
TEOpEeTHICCKOe 00yICHHE 42
MPAKTHICCKHUEC 3aHITHS 42
2. IlpodeccnoHaILHO OPHEHTHPOBAHHOE CONEPKAHUE (CONEPKAHUE MPUKJIATHOTO MOTYJIsI)
B 1.1.
Teoperuueckoe o0yueHue 8
MPAKTUYCCKUC 3aHATHUSI 22
CamocTosiTenbHas pabota, B T.4. UHIMBUAYaTIbHBIA TPOEKT 12
IIpomexxyTounasi arrectanus B gopme dK3amMeHa 6
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2.2. TemaTu4yecKuil IUIaH U cofepkaHue 001Ie00pa3oBaTebHOr0 yueoHoro npeamera OVYII 08. Xumus

2.2. TemaTu4eckuii JIAaH U CO/lep:KaHNe NpeIMeTa

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasia (0OCHOBHOE M PO} ecCHOHAILHO-OPUEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3aesioB M TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOAY.Ib YacoB | KOMIIETCHUHMH
1 2 3 4
OcHoBHoOE conepxxaHue 102
Pasnea 1. OcHOBBI CTpOEHUs BelecTBa 8
Tema 1.1. OcHOBHOe coiep:KaHue 6 OK 01
Crpoenue atomoB | TeopeTnyeckoe o0yuenmne 4
XUMHUYICCKUX CoBpemeHHas MOJIeTb CTPOCHHS aToMa. DIIeKTPOHHAs KoHpurypamus atoma. Kinaccudukarus XuMudeckux
SJICMCHTOB 1 3JIEMEHTOB (S-, P-, d-371eMeHThI). BaneHTHbIC 3J1eKTpOHbI. BaneHTHOCTh. DIeKTpOHHAS PHPOIa XUMUUECKON
npupoaa CBSI3H. DIEKTPOOTPULIATENILHOCTH. KoBaneHTHast CBsI3b, €€ Pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUs 4
XMUMHYECKON (oOMeHHBIN U JOHOpHO-aKIlenTopHbIN). MloHHast cBsi3b. MeTayuinueckas cBs3b. BogopoaHas cBsi3b.
CBsI3U Mex)MOIIEeKyJIIpHBIE B3aMMOIECHCTBHS.
N3otormbl, 0cHOBHOE M BO30YK/IEHHOE COCTOSIHUE aTOMa, THOPUAN3alis aTOMHBIX OpOuTane.
IIpakTnyeckne 3aHATHA 2
Pemrenue nmpakTuueckux 3a1aHUi Ha COCTABIEHUE MIEKTPOHHO-TpaPuiecKux GopmMy 3JieMeHToB 14
MIEPUOJIOB.
Pemenue 3aganuii Ha UCIOJIB30BAHUE XMMUYECKON CUMBOJIMKY U HA3BAHUM COEAMHEHHUI 110 HOMEHKIIAType 5
MEKIYHAPOJHOTO COK03a TEOPETUUECKON U IPUKIIATHOW XUMUHU U TPUBUAJIBHBIX HA3BaHUU JJI1 COCTABIICHUS
XUMHYECKHUX (GOpMYIT ABYXaTOMHBIX COETMHEHUHN (OKCHUOB, CYyNb()HUI0B, THAPUIOB U T.1I.) U IPYTUX
HEOPraHUYECKUX COEMHEHNN OTIEIBHBIX KJIACCOB.
Tema 1.2. OcHoBHOE conepxaHue 2 OK 01
ITepnonnyeckuin | Teopernveckoe 00yueHue OK 02
3aKOH 1 Tabuia | [pakTHYecKHe 3aHATHS 2
J.N. Menneneesa [Tepuonnueckas cucrema xumuueckux 3neMeHToB .M. Menneneesa. @uznueckuii cmpici [leproanueckoro
3akona JI.11. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX AJIEMEHTOB, 00pa3yeMbIX UMHU 2
MPOCTBIX U CIIOKHBIX BELIECTB B COOTBETCTBUU C MOJOKEHUEM XUMHUYECKOTO0 diiemMenTa B [lepuonnueckon
cucreme. MupoBo33peHuyeckoe U HayuyHoe 3HaueHue [lepuonnueckoro 3akona /.M. Menneneesa. [Iporuossl
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J.W1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

Pemenue npakTuKo-OpuEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HAa XapaKTEpU3aLUI0 XUMUYECKUX
35IeMeHTOB «MeTamumyeckue / HeMeTaJUTMYECKHe CBOMCTBA, 3JIEKTPOOTPULIATEILHOCTD U CPOJICTBO K
ANEKTPOHY XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX 3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B
MEPUOINYECKON cucTeMe XuMuieckux aneMeHToB .M. Meneneesay.

Pa3nen 2. Xumuueckue peakiuumn

12

Tema 2.1. Tumer
XAMHAYECKHAX
peakuuii

OcHOBHOe coiep:kaHue

TeopeaneCRoe oﬁyqe}me

KHaCCI/I(bI/IKaI_II/ISI 1 TUIIBI XUMHUYCCKHUX peaKHHﬁ C Y4aCTHUECM HCOPraHUYCCKHUX BCIICCTB. KonugecTBeHHBIE
OoTHOIIEeHUS B XuMuU. OCHOBHBIC KOJIMYCCTBCHHBIC 3aKOHBI B XUMHH U PaCUYCThI 110 YPABHCHUAM XUMHWYCCKUX
peaKuHﬁ. Moas Kak CAHNUIa KOJINYCCTBA BECIICCTBA. MOJIHpHaSI Macca. 3aKOHBI COXpaHCHUA MACChI U
OHCPI'UH. 3aKoH ABoraz[po. MOJ'IHpHLIﬁ 00beM ra3os. OTHOCUTEIbHASA INIOTHOCTD ra30B.

PeaKI_II/II/I KOMHJ'IGKCOO6pa3OBaHI/I$I C Y4aCTUEM HCOPIraHNYCCKHUX BCUICCTB (Ha IpUMEPC TNAPOKCOKOMIIIICKCOB
IOHMHKa 1 aJ'IIOMI/IHI/IH).

HpaRanecmle 3aHATHUSA

CocraBieHre ypaBHEHUH peakiiii COeqMHEHNUs, pa3IoKeHUs, 3aMeLeHNs, OOMEHa. Y paBHEHUs peakLuit
TOpPEHMsI, HOHHOTO0 0OMEHA, OKHCIIEHUSI-BOCCTAHOBJICHHUS.

Pacuer konM4eCTBEHHBIX XapaKTEPUCTUK NCXOIHBIX BEIIECTB U MPOLYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEAKIIMH COETMHEHUS, €CITH OJJTHO U3 BEILECTB JIaHO B U30BITKE
W/WIM COAEPKUT MpuMecH. PacyeT MaccoBoi miiM 00bEMHOM 10JIM BbIX0/1a MPOAYKTA PEAKIIUN COEAMHEHUS
OT TEOPETHUYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOILIEHUH Ta30B. Pacuet Maccel (00BbeM, KOJTMYECTBO
BEIIECTBA) MPOAYKTA pEaKIUH, €ClIM OJJHO U3 BEIIECTB JaHO B BUJIE paCTBOPA C ONPEEICHHONH MacCOBOM
JI0JIEH PAaCTBOPEHHOI'O BEILECTBA.

VYpaBHEHUs OKHCIICHUI-BOCCTaHOBIIEHUS. CTeneHb oKucaeHus. OKUCIUTENb U BOCCTAHOBUTEIb.
OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B MIPUPOJIC, TPOU3BOACTBEHHBIX MpoIIeccax 1
KU3HEIESITEIIbHOCTH OpraHu3MoB. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIN MOTEeHIIUAN cpenbl. CocTaBiIeHUE U
YpaBHUBAHHUE OKUCIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKIIUNA METOAOM dJIEKTPOHHOTO OanaHca. TunudHbie
HEOpPraHUYECKHUE OKUCIUTEIN U BOCCTAHOBUTEIH. DIEKTPOJIU3 PACTBOPOB U PACIIIIABOB COJIEH.

OK 01

Tema 2.2.
DIEKTPOIUTUYECKA

OcHoBHOe cogep:kaHue

Teopernueckoe o0yuenune

OK 01
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s IUCCOLIMALAA U
UOHHBIA 0OMEH

Teopust 3meKTpoIUTHUECKON aucconuanuy. Peakuun noHHoro oOMeHa. CocTaBiieHHME peakLMid HOHHOIO
00MEHa IyTeM COCTABJICHHSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH.

I'uaponns coneil. 3HaueHne TUAPOIN3a B OMOJIOTHYECKIX OOMEHHBIX poreccax. [[pumenenue ruposnsa B 2
IIPOMBIIIJIEHHOCTH.
JlaGopaTopHble 3aHSITHS 2
JlaboparopHast pabota «Peakiiuu TuIpOIn3ay.
HccnenoBanue cpepl pacTBOPOB COJieii, 00pa30BaHHBIX CHIIBHBIMH U CIIA0BIMU MPOTOJIUTAMH, U UX PEaKLUN 2
C pacTBOpaMH Ienouu 1 kapOoHara HaTpus. CocTaBleHHE PEeaKIUi THAPOIIN3a COJICH.
KonTpoabHas
CrpoeHue BelecTBa U XMMUYECKUE PEAKIIUH. 2
pabora 1
Paszpnen 3. CTpoeHue 1 CBOIICTBA HEOPrAaHMYECKUX BelleCTB 24
Tema 3.1. OcHoBHoOE coaepxaHue 6 OK 01
Knaccupukanus, | Teoperndeckoe o0ydenue 2 OK 02
HOMCHKJIATypa U |[IpegmeT HeopraHM4ecKor XuMun. B3zanmocBsa3s Heopranndeckux BemecTs. Kimaccuduxarms
CTpocHHEC Heopranuyeckux BemiecTs. [IpocTeie u cinoxubie BemecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEIIECTB (OKCHIBI,
HCOPraHMYeCKUX  |TuapOKCHU/bL, KUCIOTHI, coiin). HomeHknaTypa 1 Ha3BaHME HEOPTaHUUECKUX BEILIECTB UCXOMS U3 UX
BCIICCTB XUMHYECKON (POpMYJIbI UM COCTaBICHUE XUMHUECKON (OpMYJIbI HCXO/1 U3 Ha3BaHUs BEILIECTBA I10
MEXIYHAPOAHOW WM TPUBUAIBHOW HOMEHKIIATYPE.
Me:xmornekysspHble B3aumozeiicTsus. Kpucramtoruaparel. ArperaTHble COCTOSIHHSI BEILIECTBA. 2
Kpucrannuueckue 1 amop¢HbIe BelecTBa. THITBI KpUCTAIUTMYECKUX PEIIETOK (ATOMHAas!, MOJIEKYJIIpHas,
MOHHAs1, METAJTMYEeCKast). 3aBUCUMOCTb (PU3MUYECKUX CBOWCTB BEIIECTBA OT THIA KPUCTAITUNIECKOM
peweTku. [IpyunHBI MHOr00Opasus BEIIECTB.
CoBpeMeHHbIE NPEJCTABICHUS O CTPOECHUM TBEPAbIX, JKUIAKUX M Ta3000pa3HbIX BemecTB. JKuakue
KPHCTAJUIBI.
IIpakTuyeckue 3aHATHSA 4
Pemenne 3amau Ha pacdyeT MaccoBOW JOJM (MacChl) XUMHYECKOTO dJeMEHTa (COCTWHEHHUS) B MOJICKYJIe
(cmecn).
Pemenne mnpakTuyeckux 3alaHuil 1O KiIaccU(UKALKMK, HOMEHKIAType M XHUMHUYECKUM ¢opMyliaMm 4

HCOPTraHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB (HaSBIBaTB N COCTaBJIATH q)OpMYJ'ILI XUMHWYCCKHUX BCHICCTB,
OIPECACIIATH MPUHALJICIKHOCTD K KJ'IaCCY).

17




Hctounuku xumuyeckod uHpopMmanuu (HaydHas M y4yeOHO-HAy4yHas JUTEparypa, CpPeACTBa MacCOBOM
uHpopmanuu, cerb Hurepuer u npyrue). llomck wuHpoOpManmuu 1O Ha3BaHUSAM, HACHTH(PHKATOPAM,
CTPYKTYpPHBIM (hopMyIiam.

Tema 3.2. ®uszuko-| OcHOBHOE coepKaHne 12 OK 01
XUMHYECKHE Teoperudeckoe o0yueHue 6 OK 02
CBOIICTBA Mertamnel. O6mue ¢u3ndeckne W XUMHYECKHE CBOMCTBa MeTayioB. CrocoObl MMoimy4yeHHs. 3HaueHHe
HEOPraHUYCCKUX  |MeTalJIOB MU HEMETAIUIOB B IPUPOJE U KU3HEIAEATEIbHOCTH YEJIOBEKa U OpraHu3MoB. Koppo3us MeTaios: 2
BCIICCTB BUIBI KOPPO3UH, CIIOCOOBI 3aLIUTHI METAJIJIOB OT KOPPO3HHU.

Hemerannpl. O0mue ¢pusznyeckue 1 XUMUYECKHE CBOMCTBA HEMETAUIOB. TUNIMYHbBIE CBOMCTBa MeTaiioB [Y—

YII rpynn. Knaccudukanuss ¥ HOMEHKJIaTypa COEAUMHEHHH HeMeTamioB. KpyroBopoTsl OHMOTeHHBIX 2

AJIEMEHTOB B IIPUPO/IE.

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHI0B, THPOKCUIOB, KUCIIOT,

coJied U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB IIPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH, 2

BBICIINX OKCHJIOB U THAPOKCUJIOB.

[MpakTuyeckune 3aHATHS 4

CocraBiieHre ypaBHEHUH XUMUYECKUX PEAKLUN C yYaCTHEM MPOCTHIX U CIOKHBIX HEOPraHUYECKUX BEUIECTB:

OKCHJ/IOB METaJUIOB, HEMETAIJIOB W aM(OTEPHBIX JIIEMEHTOB; HEOPTraHMYECKHX KHUCIOT, OCHOBAaHUU U

aM(OTEepHBIX TUIPOKCUIOB, HEOPTAHHMUECKUX COJIeH, XapaKTepU3yIOIINX UX CBOICTBA. 4

Pelrenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA CBOMCTBA U MOJIYyYE€HUE HEOPTAHUUECKUX

BELIECTB.

JlaGopaTopHble 3aHATHUS 2

JlabopartopHas pabota «CBOHCTBA METAIIIOB U HEMETAIIIIOBY.

HccnenoBanme  Qu3MYecKMX W XUMHYECKUX CBOMCTB  METalIOB U  HeMmeTauioB.  PemieHue 9

SKCIEPUMEHTAJIBHBIX 3a/lad 10 CBOMCTBAM XHMMHYECKUM CBOMCTBAM METAJJIOB M HEMETaUIOB, IO

pacrno3HaBaHUIO U MOJYYEHUIO COEIMHEHNN METAJUIOB U HEMETAJUIOB.
Tema 3.3. OcHoBHOe coep:kaHue 4 OK 01
[IpousBoacTBO Teopernueckoe o0yueHue 2 OK 02
HCOPraHWYeCKUX  |OOme MpEeACTaBICHUS O TMPOMBIIUIEHHBIX CIO0C00aX TOMyYeHUs XMMHUYECKUX BEIIeCTB (Ha MpuMepe
BCIICCTB. MIPOM3BOJICTBA aMMHAaKa, CEPHOU KHUCIIOTHI). 2
3HaveHue u

‘-IepHaﬂ MU IBCTHAsA MCTAJLIypTHs. HpaKTquCKoe IMPUMEHCHUEC JBJICKTPOJIM3a JId IHOJYUYCHUS INCIOYHBIX,
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MNPUMCHCHUC B

IICJIOYHO3CEMCIIbHBIX MCTAIJIOB U AJIFOMUHUA. CTeKJIO ¥ CHIIMKAaTHas MNPOMBIIIJICHHOCTD.

ObITY 1 Ha [Tpobnema 0TX010B M MOOOYHBIX MPOTYKTOB.
IIPOU3BOJICTBE IIpakTnyeckune 3aHATHA 2
Pemrenne npakTMKO-OPUEHTUPOBAHHBIX 33JaHUM O POJIM HEOPraHWYECKOM XMMHUU B Pa3BUTHU MEAUIUHBI,
CO3/IaHUH HOBBIX MaTepUaIoB (B CTPOMUTENBCTBE U Jp. OTPACIAX MPOMBIIUIEHHOCTH), HOBBIX HCTOYHUKOB 5
SHEpPruM (anbTEpHATUBHBIE UCTOYHUKHU SHEPIUU) B PELIEHUH MPOOJIEM IKOJIOTMYECKOM, SHEPreTUYEeCKON U
IUILEBOM O€30M1acCHOCTH.
KonTposabHas .
CBolicTBa HEOPraHNYECKUX BEIECTB. 2
padora 2
Pa3znea 4. CrtpoeHue 1 CBOMCTBA OPraHMYeCKHUX BelIECTB 28
Tema 4.1. OcHoBHoOE coaepxaHue 4 OK 01
Knaccudukauus, | Teoperuueckoe ofyuenne 2
CTPOCHHUE U [Ipeamer oprannueckoit xumun. B3auMocBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BEUIECTB.
HOMCHKJIaTypa XHUMHUYECKOE CTPOCHUE KAK MOPSIIOK COEAMHEHUS ATOMOB B MOJIEKYJIE€ COTJIACHO UX BaJeHTHOCTU. OCHOBHBIE
OpraHN4CCKHX MIOJIOKEHNS TEOPUU XHUMHUYECKOTO CTPOEHHUsl OopraHuueckux coeauHeHuit A.M. BytiepoBa. YrieponHslii
BCILECTB CKEJEeT OpraHuYecKOoM MoJiekynbl. MonekyisipHble W CTPYKTypHblE (pa3BepHYTblE, COKpAILEHHBIE) 9
XUMHYECKHe (opMyJibl. 3aBUCUMOCTh CBOWCTB BELIECTB OT XMMHUYECKOTO CTPOEHHsS MoJieKynl. M3omepus u
M30Mephl (CTPYKTYypHasi, reoMeTpuueckast (uc-Tpanc-uzomepusi). KpartHocTb XUMUUECKON CBS3H.
[lonatne o ¢yHkunoHanbHOM rpymnme. IlpuHIUMNBl KiIaccu(UKAMM  OPraHUYECKUX COEAMHEHUH.
Me:xnyHapoaHas HOMEHKJIATypa U IPUHLIUAIIBI HOMEHKJIATYPbl OPraHUUYECKUX COEAUHEHNN.
IIpakTnyeckne 3aHATHA 2
HomeHnknatypa OpraHuYecKMX COEAMHEHHUH OTIENBHBIX KIJIAcCOB (HACBILICHHBIE, HEHACBHIIIEHHBIE H
apOMAaTUYeCKUEe YIJIEBOAOPO/bI, CHUPTHI, (EHOJbI, aJbJAETH]Ibl, KETOHbI, KapOOHOBbIE KHUCJIOTHI U Jp.)
CocraBieHue MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKHUX BEIIECTB OT/EIbHBIX KJacCOB, 2
UCIONIb3YsS. WX Ha3BaHMS [0 CHCTeMaTH4yeckol HoMeHKiartype. Pacdersl mnpocreiimeil QopmyJisl
OpPraHMYECKOI MOJIEKYJIbI, UCXOS U3 3JIEMEHTHOro cocTaa (B %).
Tema 4.2. OcHoBHOE conepxxaHue 14 OK 01
CaoiicTBa Teoperuueckoe oGy4enue 10 OK 02
OpraHu4CcCKHUX OU3NKO-XMMHUYECKUE CBOICTBA OpPraHUMYECKHX COEAMHEHMH OTHENIbHBIX KjaccoB  (0COOEHHOCTH
COCJIMHCHHH KJacCU(UKallMM U HOMEHKJIATyphl BHYTPH KJlacca; FOMOJIOTMUECKUN psAn U obmas ¢gopmylna; U30Mepus;
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(bu3nUecKre CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI TIOTyUYeHUSs):

— TMpeAelbHBIC YIJICBOAOpPOJabl. ['OpeHHMe MeTaHa KakK OJWH M3 OCHOBHBIX HCTOYHHKOB TeIla B
IIPOMBIIIIJICHHOCTH M ObITy. CBOMCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKIACHHE B MPUPOJC U MIPUMECHECHUE
aJIKaHOB;

— HCHPCACILHBIC U apOMATHUYCCKUC YITICBOAOPOIbI. HOHI/IMepI/BaLII/IH 9THUJICHA KaK OCHOBHOC HAaIIPaBJICHUC
€ro HCIIOJb30BaHMA. FopeHHe alCTUJICHA KAaK HCTOYHUK BBICOKOTCMIICPATYPHOI'O0 INNIAaMCHU IJIA CBAPKU U
PE3KU METAJIIIOB;

— KHCJIOPOJCOAEpKAIllMe COEAMHEHHUs. (CIHUPTBI U TpocThle 3(upbl, (EeHONbI, ambAEru]bl U KETOHBI,
KapOOHOBBbIE KHUCIOTBI M HUX Hpou3BoAHbIe). [IpakTHueckoe NPUMEHEHUE STHISHIJIMKOJS, TIJIMLEPHHA,
¢denona. IIpumenenue ¢opmanbpaernna, aneraibIeruaa, YKCYCHOH KHCIOTH. Mplla Kak COJIM BBICIINX
KapOOHOBBIX KUCJIOT. MorolI1e CBONCTBA MbLa;

— a30TCO/IepXKAIINE COSTUHEHUS (AaMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH).

Knaccupukanus M OCOOEHHOCTM  OpraHMYecKMX peakuuid. PeakuuoHHble 1eHTphl. Panukansl.
[IepBoHayasIbHBIC OHATHUSA O TUIIAX U MEXAHU3MaX OPraHUYECKUX PEAKLIHM.

IlpakTH4YecKkue 3aHATUSA

Pemenue nienouex npeBpameHI/Iﬁ Ha 'CHETHYCCKYIO CBA3b MCIKAY KiIaCCaMU OPraHUYCCKUX COE€TUHEHUH C
COCTaBJICHHEM Ha3BaHUU OpTaHUYCCKUX COE€IMHEHHUM I10 TpHBHaHLHOﬁ nin Me)KI[yHapO,Z[HOﬁ
CHCTeMaTHYECKOMI HOMCHKIJIATYypC. Pemenue PACUYCTHBIX 3a1a4 110 YPaBHCHUAM peaKI_II/Iﬁ C y9aCTHUEM
OpraHN4YCCKUX BCHICCTB.

JlabopaTopHble 3aHATHUS

JlaGoparopHas padota «llomyueHue 3TuIeHa U U3y4YEHUE €r0 CBOMCTBY.

[Tonyuenue sTHeHA U3 ATaHOJA B 1a0OPATOPUU U U3YUEHHUE €T0 (PU3UIECKUX M XUMUUECKUX CBOWCTB.
CocrapneHnue peakiuii MpUCOeAMHEHUS U OKUCIICHHUS Ha TIpUMepe dTuieHa. Perenne pacyeTHbIX 3a1a4 C
MCIOJIb30BaHNUEM IUIOTHOCTH T'a30B 10 BOJOPOAY U BO3YXY.

Tema 4.3.
Oprannueckue

OcHoBHOe cogepkanue

Teopernueckoe o0yuenune

OK 01
OK 02
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BEILECTBA B buooprannueckue coequnenus. [Ipumenenne u 6uonornyeckas posib yriieBooB. OKUCIEHUE YTIEBOAOB —
KHU3HENEATSTBHOCT | MCTOUHUK SHEPTUHU KHUBBIX OpraHn3MoB. O0IacTH MpUMEHEHUSI aMHHOKHUCIIOT. [IpeBpaiienus: 6eIKOB MUK
U 4EJIOBEKA. B opranusme. buonormueckue QpyHkuuu OenkoB. buonmormueckue ¢GyHKuuu xupoB. Ponb opraHndeckoit 4
[Tpon3BoOACTBO MU | XMMUU B pelICHUH MPOOIEM MUIIEBOI O€301MaCHOCTH.
[IPUMEHEHUE HyxnenHoBble KUCIOTHL: cocTaB U cTpoeHue. Ctpoenune Hykiaeotn0B. CoctaB Hyki1enHOBbIX kucioT (JHK,
OpraHUYeCKUX PHK). Ponb HyKJIEMHOBBIX KUCIIOT B )KM3HECATEIbHOCTH OPIraHU3MOB.
BEIICCTB B IIpon3BoACTBO OpraHMYECKUX BELIECTB: MPOMU3BOJACTBO MeTaHousa, nepepadorka Hedru. IlommaTmiieH kak
IIPOMBILICHHOCTH |KPYITHOTOHHAXHBIA TMPOAYKT XUMHUYECKOro mnpousBojacrsa. I[Ipumenenue ostunena. IIpoussonctBo u
IIPUMEHEHHE KayuyKa U PE3UHBI.
CuHTeTHYEeCKHE U HCKYCCTBEHHbIE BOJIOKHA, MX CTpOe€HHe, cBoiicTBa. [IpakTuueckoe HCIOJIb30BaHUE
BOJIOKOH. CHHTETHYECKHE TUICHKHU: M3OJSIHS U TPOBOJIOB, MEMOpaHBI JJIsi ONPECHEHHS BOBI, 3aIIUTHBIC 2
IUIEHKU JUIsl aBTOMOOWJIEH, IUIacThIpy, XUpyprudeckue moBsi3kU. HoBble TexXHOJIOrMM AajbHEHIero
COBEPILIECHCTBOBAHUSA IIOJIMMEPHBIX MATEPUAJIOB.
Posb oprannueckoil XMMUHU B pelIeHUH po0IieM 3HepreTuyeckon 6€30MacHOCTH, B Pa3BUTUN MEHULIMHBL,
CO3JIaHMH HOBBIX MaTepHaJIOB, HOBBIX HCTOYHUKOB 3HEPrUuM (AJIbTEPHATUBHBIC UCTOUHUKHI SHEPTHHN).
IIpakTHYeckue 3aHATHSA 2
Pemenne npakTuKo-OpUEHTUPOBAHHBIX 3alaHUM 110 COCTABIEHUIO XMMUUECKUX PEAKIIMNA, OTPaKAIOIIUX
XUMHYECKYIO0 aKTHBHOCTh OPTaHUYECKUX COEIMHEHUN B pa3IMUHbIX cpeaax (MPUPOIHBIX, OMOTOTUUECKUX, 2
TEXHOTCHHBIX ).
KouTtpoubHasn .
CtpyKTypa 1 CBOMCTBA OPraHUYECKHUX BELIECTB. 2
padora 3
Paspea S. Kunernyeckue 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX PeaKIui 12
Tema 5.1. OcHoBHOE conepxaHue 4 OK 01
Kunernueckue Teopernueckoe o0yuenune 2 OK 02
3aKOHOMCPHOCTH | Xumuueckue peakuuu. Kiaccupukanuss XMMHUYECKUX peakiuil: mo (a3oBoMy cocTaBy (TOMOTEHHBIE U
HpOTEKanus TeTEePOreHHbBIE), IO UCTIOIB30BAHUIO KaTaln3aTopa (KaTaIUTHUYECKUE U HEKATaTUTUUYECKUE).
XUMHICCKHX CKOpOCTh pEakluu, €€ 3aBHUCUMOCTh OT pAa3lWYHbIX (AKTOPOB: MPHUPOJBI PEArHpyIONIUX BEIIECTB,
peaKuuit KOHIIGHTPALMU pPEearupyrounx BeIIecTB, TeMreparypsl (npaBuwio Baut-T'odda), mmomanu peakunoHHOM 2

MIOBEPXHOCTHU, HAJIMYMS KaTaau3aropa. Posib kaTaan3aTopoB B IPUPOJE U MIPOMBIIITIEHHOM ITPOU3BOJICTBE.
DOHeprusi akTUBalMM. AKTUBUPOBaHHbBIM Komiulekc. Karammszatopsl m karamus. Pomp katannmszaTopoB B
MPUPO/IE€ U MPOMBILUIEHHOM IIPOU3BO/ICTBE.
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JlabopaTopHble 3aHATHS

N3yyeHne 3aBUCHMOCTH CKOPOCTH XHMHYECKOW PEaKIMU OT KOHIEHTPALMU PEarupyrolluX BeUIeCTB U
TEMIIEPaTyPBbI.

JIaboparopHast paboTa Ha BEIOOD:

1. JJaboparopHast pabora «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT KOHIIEHTPALUH PEearupyromux
BemiecTBy. MccnenoBanne 3aBUCUMOCTH CKOPOCTH PEAaKLIWU OT KOHIEHTpanuu. OnpeneneHre KOHCTAHTHI
CKOPOCTH peakiuy rpau4eckuM METOI0M.

2. JJabopaTopHas padora «OnpezaeneHne 3aBUCHMOCTH CKOPOCTH PEaKILUK OT TeMIepaTypb». MccnenoBanne
3aBUCHMOCTH CKOPOCTH PEaKIK OT TeMIepaTyphl. PacueTr sHepruu akTuBanuy peaKkiny.

Pemenne nmpakTHKO-OpUEHTHPOBAHHBIX 33/1aHUK Ha aHaIM3 (PaKTOPOB, BIMSIONIMX HA M3MEHEHHE CKOPOCTH
XMMHUYECKON peaKIny.

Tema 5.2.
TepMmoanHaMHu4eck
ue
3aKOHOMEPHOCTHU
MIPOTEKAHUS
XUMHUYECKUX
peakuui.
PaBHOBecue
XUMHYECKUX
peakuuii

OcHoBHOE€ coacpkanue

TeopeaneCRoe oﬁyqe}me

Krnaccudukanusa XuMUYECKUX peakiuil: mo TermioBoMy dhdexTy (3K30TepMUdecKe, YHAOTEPMUUYECKUE), TIO
obpatumMocTu (oOpaTumblie U HeoOpaTtuMble). TernoBble AOPEKTH XUMUYSCKUX peakiuid. TepMOXUMUYECKHE
ypaBHeHHs. OOpaTUMOCTh PEaKIMii. XUMUIECKOE PABHOBECHE M €r0 CMEIICHUE TIOJ] ICHCTBUEM Pa3IIUuIHBIX
(hakTopoB (KOHIICHTpAIMS PEAarcHTOB WJIM IPOIYKTOB PEaKIMH, IAaBJICHWE, TeMIlepaTypa) JUisl CO3JIaHUs
ONTUMAJIBHBIX YCIIOBUN MTPOTEKAHUS XUMHUYECKUX MPOIIECCOB.

[Tonsitue 00 »HTANBNMK U YHTponUU. DHeprus [ ud6ca. 3akon 'ecca u cneacTBus u3 Hero. Posb cMereHus
paBHOBECHSI B TEXHOJOTHYECKHUX MPOIECccax.

HpaKanecmle 3aHATHUSA

[Mpunnun Jle [llarense. Bnusaue paznuyubix GakTOpOB HA U3MEHEHHE PABHOBECHUS XMMHUECKHUX PEaKIIHA.
3aKoOH JEHCTBYIOIIMX MacC U KOHCTAaHTAa XMMHUYECKOIO paBHOBecHs. PacueThl paBHOBECHBIX KOHIIEHTPALIUNA
pearupymoInrx BeIecTB U MPOAYKTOB peakiuii. Pacuers! TemmoBoro ¢ dexra peakuuu.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX 3aJlaHUM HAa puMeHeHue npuHimna Jle-Ilatense st HaxoXaeHUA
HaIpaBJIEHUs CMEIICHUSI PaBHOBECHSI XMMUYECKON peakinu M aHamu3 (HaKTOPOB, BIUSIONIMX HA CMEIICHUE
XUMHYECKOTO PaBHOBECHS.

JlabopaTopHble 3aHATHS

JlaGoparopHas padota «3yueHne BAUSHUS pa3TU4HbIX (PAKTOPOB HA CMEIIEHNE XUMUYECKOTO PABHOBECHS.
HccnenoBanue BAMSHUSA U3MEHEHUSI KOHLIEHTPALMY BEILECTB, PEAKIIUU CPENIbl M TEMIIEPATYphl HA CMEIIEHNE
XMMHUYECKOro paBHOBecHsl. CpaBHEHHE IOJIyYEHHBIX PE3YJIbTaTOB C TEOPETHUYECKU INPOTHO3UPYEMBIMH Ha

OK 01
OK 02
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ocHoBe npuHiuna Jle [larense.

KonTposabHas .
CKOpOCTh XMMUYECKOHN pEaKIUU U XMMUYECKOE PABHOBECHE. 2
padora 4
Pasnea 6. JucnepcHble CHCTEMBI 10
Tema 6.1. OcHoBHOe coaep:kanue 4 OK 01
HucnepcHbie TeopeTnyeckoe o0yueHue 2 OK 02
CUCTCMBI U Hucnepcusbie cucteMbl. Komonansie cucteMbl. ICTUHHBIE paCTBOPBHI. OK 07
thaxropsI ux PactBopenne kak ¢usnko-xumudeckuii mpouecc. PactBopsl. CrocoObl IPUTOTOBICHHS PACTBOPOB.
YCTOMYHBOCTH PactBopumocTs. MaccoBast 10J11 pacTBOPEHHOr0 BeulecTsa. IIpenenbHO A0MyCTUMBIE KOHLUEHTPALUU U UX
MCTIOJIb30BAHUE B OIICHKE HKOJIOTHIECKON O€30MacHOCTH. 5
Knaccudukanuss nucnepcHbix cucreM 1o coctaBy. CTpoeHne u (DakTOphl yCTOMYMBOCTH JIMCTIEPCHBIX
cucreM. Pacrio3HaBaHuWe HCTUHHBIX DPACTBOPOB, KOJUIOMJHBIX PAacTBOPOB U TIPyOOAMCIIEPCHBIX CHCTEM.
Crpoenne wmuuemibl. PaccenBaHue cBeTa NpU MPOXOXKAECHWU CBETOBOTO IydyKa 4Yepe3 ONTHYECKU
HeoJIHOpoAHYIO cpeny (3ddekra Tunaans).
IIpakTnyeckune 3aHATHSA 2
Pemrenue 3a1au Ha TPUTOTOBIIEHUE PACTBOPOB.
Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/laHUM HAa JUCIEPCHBIE CHUCTEMBbI, UCIOJIb3YEMBIE B 5
OBITOBOM UM TPOU3BOACTBEHHON JI€ATENBHOCTH 4YeNOBEeKa, C MO3UIMHA 3KOJOrMYecKod Oe30macHOCTH
MOCJIEACTBUM U IPaMOTHBIX PEIIEHUH POoOJIeM, CBI3aHHBIX C XUMUEH.
Tema 6.2. OcHoBHOE conepxaHue 4 OK 01
Hccnenosanue JlaGopaTopubie 3aHATHSI 4 OK 02
CBOMCTB JlabopaTtopHas pabota «IIpuroroBieHue pacTBOPOB».
AUCIIEPCHBIX [IpuroToBneHue pacTBOPOB 3aJaHHOM (MOJSPHOM) KOHUEHTpaluuu (C NPAKTUKO-OPUEHTUPOBAHHBIMU 2
CUCTCM IUIA NX BOIIPOCAMH ), OTIPEIETICHNE CPEIbl BOAHBIX PACTBOPOB.
HJICHTH(QUKALIH JIaGoparophas pabota «lccienoBanue AUCTIEPCHBIX CUCTEM.
[IpuroToBneHne M U3y4E€HHE CBOWMCTB JUCIEPCHBIX CHCTEM pa3HBIX BHJOB: CYCIEH3MH, 3MYJIbCHH, 5
KOJUIOUJTHOTO pacTtBopa. CpaBHEHUE CBOWCTB MCTUHHBIX M KOJUIOMJHBIX PAaCTBOPOB, BBISIBJIEHUE OCHOBHBIX
pa3Iuyuil MEXIY HUMH.
KounTpoubHasn
JIMCIIEPCHBIE CUCTEMBL. 2
padora 5
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Pazpea 7. KadecTBeHHbIe peakiuu 00HAPYKeHHsSI HEOPraHUYEeCKUX M OPraHNYeCKHUX BellecTB
Tema 7.1. OcHoBHoOE coepraHue OK 01
OO6nHapyxeHue IIpakTHYecKkne 3aHATHS OK 02
HEOpPraHM4eCKUX | KayecTBEHHbIC XUMUUYECKUE PEaKIIUU, XapaKTepHbIE /1151 OOHApYKEHUSI HEOPraHMUECKUX BEIIeCTB (KaTHOHOB
KaTMOHOB 1 n annoHOB). CoCTaBJICHHE YpaBHEHUM peakiuii oOHapyKeHus KaTHoHOB [—-VI rpynn 1 aHMOHOB, B T.4. B
AHHOHOB MOJICKYJISIPHOW W MOHHOU (popmax.
Peakuuu oOHapy>KeHUSI HEOPraHUYECKUX BEUIECTB B PEAIbHBIX 00bEKTAaX OKPYKAIOILEH Cpelibl.
JlabopaTopHble 3aHATHS
OO6HapysxeHne HeOpraHWYeCKUX BelecTB (KaTHoHOB [-VI rpyrm win aHnOHOB) C UCIIOJIB30BAHUEM
KAueCTBEHHBIX AHAJTMTUUYECKUX PEaKLIUM.
JlaboparopHast paboTa Ha BEIOOD:
1. JTaboparopHas paboTa « AHaTUTHYECKHE peakuuu KaTuoHOB [-VI rpymmy.
[IpoBeneHne KaueCTBEHHBIX PEAKIUI, UCII0JIb3YEMBIX JJI1 OOHApYKEHUs! KaTUOHOB | rpynmsl (Kanus,
HaTpusi, Marausi, aMMonusl), Il rpynmsl Ha nmpumepe 6apus, 11 rpynmnsr — cBuHia, [V rpynmns! — amoMuHUSA,
V rpynmsl — xene3a (11 u 1), VI rpynmnsr — Hukens. Onucanue HaOII0JaeMbIX SIBICHUN U COCTABIICHHE
XUMHUYECKUX PEAKIUH.
2. JJaboparopHas paboTa « AHAJIMTUYECKHE PEAKIIUU aHHOHOBY.
[TpoBeneHne Ka4eCTBEHHBIX pPeaKINi, HCTIOIb3YEeMbIX NI OOHApy >KeHHsI aHMOHOB: KapOoHara, (hocdara,
cynbdara, cynbhuaa, HUTpara, xjopuaa u ap. Onrcanue HabIIOTaeMbIX SIBICHUN U COCTaBICHUE
XUMHYECKHUX PEAKIUH.
Tema 7.2. OcHoBHOE conepxaHue OK 01
OOHapy:xeHue IIpakTHYeckne 3aHATHS OK 02
OpraHu4CcCKHUX KauecTBeHHBIE XUMUYECKHE PEAKIINH, XapaKTEPHBIE 1J11 OOHAPY>KEHUS OTIEJIbHBIX KJIACCOB OPraHUYECKHX
BCIIECTB COCIMHEHMI: (EHOJIOB, aTbJACTUIOB, KpaxMalla, yKCYCHOW KUCIOThI, aMUHOKHUCIIOT U JIp.
OTIICIIbHBIX Jlenatypanus GeKOB NPU HArPeBaHHUH, IIBETHBIE PEAKI[UU OEIKOB.
KJIaCCOB C CocraBieHre KaueCTBEHHBIX PeaKLUii OOHAPYKEHUS OPraHUYECKUX COSTMHEHUN OTIENbHBIX KJIACCOB.
UCIIOJb3OBAHUEM | TTaGopaTopHbIE 3aHATHS
KaqCeCTBCHHBIX OOGHapyXeHHE OPTaHMYECKUX COEMHEHNH OTIETBHBIX KIACCOB.
peaxuuit JlaGoparopHas pa6orta Ha BHIOOD:

1. J'Ia60paTopHa51 pa60Ta «KauecTBeHHBIC p€aKkuru Ha OTACIBHBIC KJIACChl OPTraHUYCCKUX BCIICCTB.
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[TpoBeeHne KaueCTBEHHBIX pEeaKLUi, HCIOIb3YEMBIX JJIsl OOHAPYKEHUSI OPTaHUYECKUX BEIIECTB PA3TUUYHBIX
KJIaCCOB: ()EHOJIOB, aJIbJICTH/IOB, KpaxMalia, yKCyCHOM KHCIOThI, aMUHOKHUCIIOT, OeIKoB U ap. Onucanue
HAOJII0aeMBIX SIBIICHUH U COCTaBJICHHE XUMUYECKUX PEAKIUi U/UIH CXEM.

2. JIJaboparopHas paboTa «KaduecTBeHHBIH aHAJIN3 OPraHUYECKUX COSTMHEHUN 10 ()YHKIIMOHATIBHBIM
rpynmnam.

IIpoBeneHne KaueCTBEHHBIX PEAKIUHI, HCIIOJIB3YEMBIX JJI PACIIO3HABAHUS OPraHMYECKHUX BEILIECTB
OTJEJIbHBIX KJIACCOB MO ()YHKIIMOHAJIBHBIM IPyIIIaM: Ha IPUMEPE AMUHOKHCIIOT M KAPOOHOBBIX KUCIIOT,
CIHUPTOB U (PEHOJIOB, aIbJIETUOB U KeTOHOB. OnrcaHue HabII0JaeMbIX SIBJIEHUH U COCTaBIEHUE XUMHUYECKUX
peaKIMi U/MiM CXeM.

IIpodeccnoHabHO-OPUEHTHPOBAHHOE COAePKAHME (COAepPKaHUe IPUKJIATHOTO MOAYJIs1) 42
Paznea 8. Xumus B ObITY U IPOM3BOICTBEHHOMH 1eATeJIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHOBHOe co/iep:KaHue 6 OK 02
Xumus B ObITy B [[IpakTHYECKHE 3aAHATHS 6 OK 04
IPOU3BOJICTBEHHOH | JKos10ormyeckas 6€30MacHOCTh HOCIEACTBII OBITOBON M IIPOM3BOICTBEHHOM IEATETFHOCTH YelIOBEKa, 4 OK 07
ACATCIIEHOCTH CBsI3aHHAsI C IepepabOTKOM BEIIECTB; TIOUCK U aHAIM3 XUMHUECKOW MHPOPMALIMU U3 Pa3IMYHBIX HCTOYHUKOB IIK*...
1CII0BEKa (HayuHas u yueOHO-Hay4YHas TUTEpaTypa, CpeCTBAa MaccoBOi nHpopmMarun, cetb VIHTepHET U 1pyrue).

Keiicro (c yuerom Oyaymieii npodeccnoHaIbHOM eATeTbHOCTH) Ha aHAIU3 HHGOPMAITUH O

MIPOU3BO/ICTBEHHOH JIEATETLHOCTH YEJIOBEKa, CBA3aHHON ¢ MepepaboTKON U MMOJIyueHHEM BEIIECTB, a TAKXKe C

9KOJIOTHYECKOM 6€30MacHOCTBIO.

3ammTa keiica: [IperncraBienue pe3yabTaToOB pelIeHHs KecoB (BBICTYIICHHE C Mpe3eHTalueil) 2
*Pazgen 9.1. UccienoBanue 1 XUMHYECKHUI aHAIU3 00beKTOB OHOchepbl 36
Tema 9.1.1. OcHoBHOE coaepxaHue 8 OK 01
OcHOBBI JlaGopaTopHubie 3aHATHS 2 IIK...
nabopaTopHou JIaGopartopHas pabota «OCHOBBI 1aOOPATOPHOM MPAKTUKMY.
IPaKTHKH B JIaGoparopHas nocya 1 XuMu4eckue peakTuBbl. OCHOBHBIE J1abopaTopHbIe onepanuu. JlabopaTopHoe 2
npodeccHOHANBHEL | oGopynoBanue. TexHHKa Ge30MACHOCTH U MPABHIIA PAGOTHI (II0BEIEHNs) B TaGOPATOPHUH.
X 1200paTopuAX  [[IpakTHdecKue 3aHsATHSI 6

BrlnonHeHnue TUIOBBIX PACYETOB MO TEMATUKE IKCIIEPUMEHTA (BBIXOJI MPOAYKTa peaKkiui, Macca HaBECKH, 6

4 OTpaxaetca MK, anemeHT KOTOpoit popmupyeTca NpUKNaaHbIM Moaynem (NPodeccmoHanbHO-0pUEHTUPOBAHHbBIM coaepXaHmem) B cooTseTcTeum ¢ ®roC peanusyemoli

npodeccun/cneumanbHoctm CNoO
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00BEM paCTBOPUTEIS).

O06paboTka JaHHBIX, AHATHU3 U OLIEHKA X JOCTOBEPHOCTHU (BBIYMCICHUE CPEIHEr0 3HAUCHUS
9KCIIEPUMEHTAIIBHBIX JAHHBIX, IOTPELIHOCTH).

[IpencraBnenue pe3ynbTaTOB SKCIEPUMEHTA B pa3nudHoi (hopme (Tabnuima, rpaduk, oTyeT, JoKIa,
IIpe3EHTALNs).

Tema 9.1.2.
XUMHAYECKUH
aHau3 Ipo0 BOJIBI

OcHOBHOe coiep:KaHue

Teopernyeckoe o0yueHue

Knaccudukanus mpo0 BoJsl 0 BUAY M HA3HAYEHUIO, HCXO/S U3 €€ XUMHUYECKOT0 COCTaBa.
OprasosienTHYeCKUE CBOICTBA (3amax, PO3padyHOCTh, LIBETHOCTh, MyTHOCTb) BOJIbl. KHMCIIOTHOCTD 1
LIeJI0YHOCTb BOAbl. pH cpenbl u MeTonbl ee onpezeneHus. JKecTKOCTb BOABI M METOMIBI €€ ONPEICIICHHUS.
Cy1mHOCTh METOAA TUTPOBAHUS.

Buppl )xecTkocTH BOJIbI (BpeMEHHAs U MOCTOsIHHAS). JKeCTKOCTh BOJIbI KaK MMPUYUHA BBINAJCHUS 0CAJKOB UIIH
00pa30BaHUs COJIEOTIOKEHUH, UMEIOIINX MECTO B OBITY U Ha IPOU3BO/ICTBE.

CocraB coseil, BbI3bIBAIOLINX KECTKOCTh BO/bl. XUMHUUYECKUE IPOLECCHI, YCTPAHSIOIINE KECTKOCTh BOJBI.
VYpaBHEHHs] XUMHUECKUX PEAKLINM, HIUTFOCTPUPYIOLINX IIPOLECCH], POUCXOIAIINE IIPU YCTPAaHEHU U
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMH M XUMUYECKUMU criocodamu. CriocoOsr
YCTPaHEHMS IIOCTOSHHOM KECTKOCTH.

HpaKanecmle 3aHATHUSA

CrniocoObI BEIpayKEHUST KOHIICHTPAIIUN PacTBOPOB: MaccoBas JOJIsl PACTBOPEHHOTO BEIIECTBA, MOJIIpHAs U
MOJISIJIbHAS KOHLIEHTpauuu. TUTp pactsopa. Perienre npakTuko-OpueHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI
Ha pacyeT KOHIEHTPALMN 3arpsA3HAIOIIMX BELIECTB U UX CPABHEHHUE C MPEIEIBHO TOITYCTUMBIMU
konnentpanusamu (TTIK).

JlabopaTopHbIe 3aHATHS

HccnenoBanne XuMU4eCKOro coctaBa npo0 BOJBI.

JlabopaTopHas paboTta Ha BEIOOD:

1. JIaGoparopHast pabota «OuncTKa BOABI OT 3arpsI3HEHUII.

Hcnonb3oBanre MeTO 0B PUIBTPOBAHUS U aCOPOLIUU /IJIsl OTJEJIECHUS 3arpsi3HEHHUH B HcceayeMoi mpode
BO/ibl. BBIOOp MeTO/1a OUMCTKH B 3aBUCUMOCTH OT BHJA 3arpsi3HeHus. CpaBHeHuE 3(h(HEeKTUBHOCTH
Pa3IUYHBIX METOAOB OYMCTKH BOJIBI B Pa3HBIX YCIOBHIX (B Ja00paTOpUH, B TOMAITHUX U MOJIEBBIX
YCIIOBUSIX).

2. JTaboparopHas pabota «Omnpenenenue pH BoJbl 1 €€ KUCIIOTHOCTHY.

OK 01
OK 02
OK 07
IIK...
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Omnpenenenne pH cpenbl ¢ IOMOILIBI0 YHUBEPCATIBHOTO HHAMKATOpA. Mcronb30BaHue TUTPOBAHUS AJIs
orpeiesieHust KUCIOTHOCTU. Ompenenenue oo1eil KUCIOTHOCTH BOJbI, pacueT CBOOOIHOM KHUCIOTHOCTH.
Omnpenenenue ob1meit 1 cB0O0HOM menoyHocTH. CocTaBiIeHNe YpaBHEHUH peakIyii, MPOTEKAIOIINX IPU
OIpeJIeIEHUH KHCIOTHOCTH/ IEIOYHOCTH MPOO BOJBI. Y CTAHOBJICHUE CIIOCOOOB UCTIONb30BAHUS
MCCIICIOBAaHHBIX MTPOO BOJIBI B KU3HEIEATEIILHOCTH YEIOBEKA, HA OCHOBE MOJIYYSHHBIX JAHHBIX O COCTABE.
3. JIaGopartopHas padota «OnpeseseHne 5KeCTKOCTH BOJIbI U CITIOCOOBI €€ YCTPAHEHUS».

CrniocoOsl ycTpaHeHUs BCEX BUIOB JKECTKOCTH B 3aBUCUMOCTHU OT COCTaBa COJIeH xKecTKoCTu. Pemienue
SKCIIEPUMEHTAJILHON 3a/1a4M Ha BBISIBICHHE BPEMEHHOW U TIOCTOSIHHOM KEeCTKOCTH BoJibl. OreHka
BEPOATHOCTH YCTPaHEHUS BCEX BUJIOB JKECTKOCTH B JIOMAIIHUX YCIOBHUSX.

Tema 9.1.3.
XHUMHUYECKHI
KOHTPOJIb Ka4eCTBa
MPOJIYKTOB
ITUTaHUS

OcHoBHOE€ coacpkanue

TeopeaneCRoe oﬁyqe}me

KadecTBeHHBIH XUMHUYECKHUH COCTaB MNPOAYKTOB IIUTAHUA. BeH_[eCTBa, (I)aﬂbcn(bnunpy}omne IIPOAYKTHI
IMUTaHWUs, U BEIICCTBA, 3arpA3HAIOIINC ITPOAYKTHI IIUTAHUA. Onpe)leneHHe 3arpA3HAIOINX XUMHUYCCKHUX
BCIHICCTB B IPOAYKTaxX NMUTaHUA, OIIPCACICHNEC BEIICCTB, HC 3asABJICHHBLIX B COCTABC NPOAYKTOB IIUTAHUS.

IIpakTH4YecKkue 3aHATUSA

OpFaHI/ILIeCKI/Ie N HCOPraHNMYCCKUC BCUICCTBA, BXOIAIIUC B COCTAB ITPOAYKTOB ITMUTAaHU. OHpCI{GHGHI/IG

cocraBa 0JI10]1 Ha COiepKaHNe MAaKpO U MUKPO3JIEMEHTOB. M3yueHue npeaoKeHHbIX IpernoaaBareneM Ot

Ha MpeMeT XUMHUYECKOTO COCTaBa, ONpeieIeHre 10JIel OT CyTOYHO HOPMBI MaKpO 1 MUKPOIJIEMEHTOB B
yKa3zaHHOM OJroie.
Perienue npakTHKO-OpUEHTUPOBAHHBIX 33]a4 MO KyJIMHAPHOW TEMATUKE PAa3IUYHBIX THUIIOB.

JlaGopaTopHble 3aHATHUS

HccnenoBanne XMMUYECKOTO COCTaBa NMPOYKTOB UTAHUS.

JIaGopartopHas paboTa Ha BBIOOD:

1. JTaboparopnast pabota «OOHapy>K€HHE HUTPATOB B IPOIyKTAX MTUTAHUS.

HccnenoBanne MarepraioB MOTYKOINYECTBEHHBIM METO/IOM OTIpEIETICHUS] HUTPATOB C MCIOJIb30BaHUEM
nudeHnnaMrHa (KOpHEIUIoAbl OBOLIEH, JTUCThSl U KOYepPhIKKA KallyCThl, TUIOAbI (GPYKTOB). AHAIIU3 YPOBHS
3arpsi3HEHUs] HUTpaTaMH 110 HHTEHCUBHOCTH OKPAIlIMBAHUS MTPOYKTOB PEAKIUH.

2. JTaboparopHas pabota «VccienoBanue NpoLyKTOB MUTaHUS HA HAIMYHME YTIIEBOIOBY.

HccnenoBanue MOJIOYHBIX MTPOAYKTOB Ha HaJIMUue Kpaxmaia. MccnenoBanue npoayKToB Ha HaJTHUUeE
TJIIOKO3BI.

OK 01
OK 02
OK 07
IIK...

Tema 9.1.4.

OcHoBHOE conepxaHue

OK 01
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XUMHUYECKUN
aHaym3 mpood
IIOYBEI

Teopernueckoe o0yuenune

Krnaccudukanus nous 1o BUAY ¥ Ha3HAUEHUIO, UCXOS U3 XUMUYECKOro cocTtaBa. aentuduxarms npoOsl
IIOYBBI [10 €€ XUMHYECKOMY COCTaBY, OIIMCAHUE BO3MOXKHOCTEN €€ IPUMEHEHHUS.

TpeboBanust K KaueCTBY MOYBHI Pa3IMYHOr0 HazHaueHus . Onucanne 0COOEHHOCTE! UCTIONb30BaHMs [10YB B
3aBUCHMOCTH OT THIIOB, CLIOCOOBI YIYUIIEHHs KauecTBa [I0YB B 3aBUCHMOCTH OT Ha3HAUYEHUS.

OO6nacTu UCTOJIB30BAaHMS OPTAaHUYECKUX YAOOPEHHI B 3aBUCUMOCTH OT KaueCTBEHHOT0 cocTaBa. Onucanue
OpPTraHUYECKUX yI00peHHUI U UX IPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa IIOYBHI M €€ Pa3HOBUIHOCTH.

I[pakTuyeckue 3aHATHS

O6mactu Ha3HaYeHUs (IPUMEHEHHUS ) TIOYBBI, HCXOS U3 KAYeCTBEHHOTO M KOJIMYECTBEHHOT'O COCTaBa.
AHanu3 HOPMaTUBHOW JOKYMEHTAIUU.

Ponb HeopraHm4eckux BEIIECTB B KAUECTBE MUHEPATbHBIX YAOOPEHUMN, YIyUIIUTEICH MOYBBI.

CocTaB MUHEpaIbHBIX YAOOPEHUN U UX IPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ PA3HOBUHOCTH.
B3anmocss3b cocTaBa ynoOpeHHil 1 UX BIWSHUS Ha BET€TaTUBHBIC CBOWCTBA U TUIOJOHOIICHUE PACTEHUM.

JlabGopaTopHble 3aHATUSA

HccnenoBanue XMMHUYECKOTO COCTaBa MPOO MOYBHI.
JlaboparopHast paboTa Ha BEIOOD:

L. JlaGopaTopnas pabota «OOHapyKeHHE HEOPTAaHUUECKHUX MTPUMeced B Mpoodax».

[TpuroTtoBnenue mpoObI MOYBHI AJI UCCIETOBAHUS KUCIOTHOCTH/IIIENIOYHOCTH, HEOPTAHUUECKUX
3arpsi3HeHuil. OOHapyKeHHe XJIOPUI- U CyNlb(aT-uoHOB B MpoOe mouBkl. CocTaBlieHNE YpaBHEHUN peaKInii
oOHapyxeHusl. CpaBHEHUE MOJTYUYEHHBIX ITOKa3aTeseil ¢ HOpMaTUBHBIMU (CIIPABOYHBIMHU ) 3HAYEHUSIMH.

2. JlaboparopHas padora «Onpenenenue pH BOAHON BBITSIKKH ITOYBBI, €€ KHCIIOTHOCTH H IICIIOYHOCTH.
HccnenoBanmne BOJHBIX BBITSYKEK 00pa3Ll0B TOTOBBIX MOUYBEHHBIX cMecel (J1s1 pa3HbIX TUIIOB PACTEHUIN).
OnpeﬂeneHHe pH IMMOYBbI C UCITOJIB30BAHUCM MHAUKATOPOB. OHGHKa THUIIOB ITOYB B MPEACTABIICHHBIX
oOpa3iax (CHIbHOKHCTAs, KUCIas, ClIabOKUCIas, HeTpaibHasl, HIeI04Has).

OK 02
OK 07
IIK...

Tema 9.1.5.
HccnegoBanue
00BEKTOB
ouochepsl

OcHoBHOe cogepkanue

10

Teopernueckoe o0yuenune

Y4eOHO-HcCIe10BaTeNbCKUM TPOSKT B 001aCTH HCCIe0BaHus 00beKTOB bruocdepsl. O030p TeM yueOHO-
UCCIIEI0BATEIBCKUX MMPOSKTOB. AJITOPHTM BBINOIHEHHUS TpoeKkTa. OnpeneneHne mpooiIeMbl HCCIeTOBAHUS.
Meropl mOKMCKa, aHan3a 1 00padOTKH MHPOPMAIIMHU O TIPOSKTE B PA3THYHBIX HCTOYHUKAX.

IIpakTuyeckue 3aHATHSA

OK 01
OK 02
OK 04
OK 07
IIK...
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ObocHOBaHME aKTyalbHOCTH BHIOpAaHHON TeMbl. BrlsiBieHne mpoOieMbl uccienoBanusi. BeIoop 00bEKTOB U 2

MeTOoJ10B uccienoBanus. IloctaHoBka nenel u 3aaa4 uccienoBanus. OnpeesneHue npoayKTa UCCIeJ0BaHMsL.

Onpenenenye 3TanoB U COCTAaBICHUE IIJIaHa UCCIIEI0BAaHUS.

3ammTa npoekra: IlpeacraBieHue pe3yabTaTOB BBHIMOJIHEHUS Y4eOHO-HCCIETOBATEIBCKUX IPOEKTOB 2

(BBICTYILJICHUE C TIPE3EHTAIUEH ).

JlabopaTopHble 3aHATHS 4

HccnenoBanue npeioKeHHOT0 00bEKTa Ha KUCIIOTHOCTb, IIEI0OYHOCTh, XUMHUUECKUH COCTaB (3arps3HUTENH,

Makpo- U MHKpo3ieMeHThl). OOpaboTka pe3ynbTaToB HccienoBaHus. OIleHKa KayecTBa HCCIIEIyeMOro 4

00BEKTa, UCXO0/IA U3 PE3YJIbTATOB XUMUYECKOTO aHAIH3a.
*Paznen 9.2. UcciaenoBanue U XUMUYeCKH aHAIU3 00beKTOB TexHOC(hephl (Vi YKPYNHEHHBIX TPyNN cHelUaJIbHOCTeH/ 36
npodeccuii 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)
Tema 9.2.1. OcHOBHOe coiep:KaHue 8 OK 01
OcHoBbI JIaGopaTopHbie 3aHATHS 2 IIK...
nabopaTopHON JIaGoparopHas pabota « OCHOBBI JTaOOPATOPHOU MPAKTUKI.
HPaKTUKH B JlaboparopHasi mocya U XUMHYECKHe peakThBbl. OCHOBHBIC JIaOopaTOpHBIC oneparuu. Jlaboparopaoe 2
pOeCCUOHAIBHBI | 0GopynoBanue. TexHruKka GE30MACHOCTHU H IPABHIIA PaGOTHI (IIOBEACHHS) B TAGOPATOPHL.
X J1abopaTopusix IIpakTHyeckue 3aHATHA 6

BrinonHeHue TUIOBBIX PacyeToB MO TEMAaTHKE 3KCIEpUMEHTa (BBIXOJ MPOIYKTa peakiMM, Macca HaBECKH,

o0beM pactBopuTens). OO6paboTka TaHHBIX, aHAJIU3 M OLIEHKAa UX JOCTOBEPHOCTU (BBIYMCIEHHE CPEIHEro 6

3HA4YeHHUsl HKCIEPUMEHTAIbHBIX JAHHBIX, OrpemHocTH). [lpeacraBinenne B pa3nu4Hoil popme pe3ynbTaToB

JKCHepuMeHTa (Tabnuna, rpaguk, OTYET, JOKIIAA, Ipe3eHTalINs)
Tema 9.2.2. OcHOBHOE coJepKaHne 6 OK 01
XUMUYECKUH Teopernueckoe odyuenue 2 OK 02
aHAJIN3 Haznauenne texuuuecko BoJbl. TpeOOBaHUS K TEXHUYECKOM BOJIE MO TPyHIIaM MOTpeOIeHUsI. OK 07
TEXHUYCCKHI BOJIBI |KauecTBO TEXHUYECKOH BObI Pa3HBIX BHAOB. XMMUUYECKHUIl aHATIN3 U MIPOM3BOICTBEHHbIN KOHTPOIb COCTABA IIK...

TEXHUUYECKOH BOJbl. CyIIHOCTh METOAA TUTPOBAHUS. 5

AHanu3 TEXHMYECKON BOJBI HA XECTKOCTb M JApYyrue Inokasareaud. KHCIOTHOCTh M LIENIOYHOCTH BOJBI.

Omnpenenenue oO1Iel 1 cBOOOIHOM 1IEIOYHOCTH (KUCIOTHOCTH) METOI0M THUTpoBaHus. pH cpeasl 1 MeTo/ bl

ee onpeeneHus. JKecTKoCTh BOJbI U METO/BI €€ ONPEAETICHUS.

IIpakTnyeckune 3aHATHSA 2
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CriocoObl BBIpa)KEHHUsI KOHIIEHTPAIMA PACTBOPOB: MAaccOBasi JIOJISI PACTBOPEHHOTO BEIIECTBA, MOJISIpHAS U
MOJIsUTbHAs! KOHLIEHTpaluu. TUTp pacTBopa. Perienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aTaHUI
Ha pacyeT KOHIICHTPAIMi 3arps3HSAIONIMX BEIIECTB M HX CPaBHEHHUE C TMPEACNIbHO JIOMYyCTUMBIMHU
koHuenrpauusmu (ITJK).

JlabGopaTopHble 3aHATUSA

HccnenoBanne XMMUYECKOTO COCTaBa MPOO TEXHUYECKOH BOBI.

JlabopaTopHas paboTta Ha BEIOOP:

1. JTaGopaTopHas pabota «OnpeaeneHue XJI0pHA0B METOJJOM TUTPOBAHUS B TEXHUUYECKOM BOJIE.
Omnpenenenue XJIOpUI-HOHOB METOJ0OM apreHTOMETPHH ¢ (PUKCUPOBaHHEM KOHIIA TUTPOBAHUS IO METOTY
Mopa (ocaauTeIbHOE TUTPOBAHUE).

2. JJaboparopHas padota «OrmnpeneneHue )KeCTKOCTH TEXHUYECKON BOBI METOIOM TUTPOBAHHSIM.
KomrmiekconoMeTprudeckoe OnpeiesieHre JKeCTKOCTU (CyMMbI HOHOB KaJIbIIMSI M MarHusi) B cpejie
aMMOHHITHO-aMMuauHoTo Oy(epnoro pacteopa (pH 9—-10) mo o6pazoBanuro ¢ TpuioHoMm b
MaJIOIMCCOLMUPOBAHHBIX KOMIICKCHBIX COSTMHEHUH.

Tema 9.2.3.
XUMHUYECKUN
aHaJIM3 BO3/yXa

OcHoOBHOe coiep:KaHue

Teoperuyeckoe o0yueHue

XuMHYeckuil coctaB aTMoc(epHOro Bo3ayxa, BO3lyxa paboueil 30HbI. Bpennble BelecTBa M NpHUMECH B
BO3JyX€ JKWJIbIX IOMELIeHWH, B BO3ayxe pabouell 30HBL. HopmaruBHble nokyMmeHTHl. Ilocnencraus
BO3JICHCTBUS BBICOKOM KOHILIEHTpALlMM YIVIEKUCIOIO Ta3a Ha OpraHu3M 4YeloBeka. Meponpuarus 1o
CHIKEHUIO YPOBHS 3aIPSI3HEHHOCTH BO3lyXa UCCIELYyEMOU KOMHATBI.

HpaKanecmle 3aHATHUSA

I'uruennyeckas OLIEHKa CTETIEHU 3arpsi3HEHUS BO3AyXa IOMEIIEHUS HA OCHOBE COIIOCTABJICHUS
KOHLIEHTPaLlUU AUOKCH/A YIJIEpOoJa ¢ COOTBETCTBYOLUIMM T'MTMEHUYECKUM HOPMATHBOM.

Pemenue npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI Ha pacueT KOJIMYEeCTBa BEIlEeCTBa,
KOHIEHTpalUi BpeIHbIX IpUMecel B aTMOC(EpPHOM BO3TyXe U BO3/1yX€ MOMEIIEHUH.

JlabopaTopHble 3aHATHS

JlaGoparopHasi pabota «OrmpeneneHue colep:KaHUs YTJIEKUCIOro ra3a B BO3JyXe MOMELIEHHs SKCIpecc-
Metonom». Mccnenoanue npoO Bozayxa paboueit 30HBL. OmnpeneneHue coaep)kaHus YIIEKHUCIOro rasa B
BO3/lyX€ TIOMEUIEHMSI KCIIPECC-METOAOM.

OK 01
OK 02
OK 07
IIK...

Tema 9.2.4.

OcHoBHOE conepxaHue

OK 01
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XUMHUYECKHUH
aHaym3 mpood
MaTepuaioB
CTPOUTEIBHO-
pecTaBpalMOHHOU
JIeSITEIILHOCTH 1
nu3alHa

TeopeTnueckoe o0yuenune

Kinaccudukanms MmaTepuanoB, UCIOJIb3yEMbIX B CTPOUTEILHO-PECTaBPAIIMOHHON IESITEIILHOCTH IO COCTaBY,
MX Ha3HAYEHUE U MPUMEHEHHE. XUMUUYECKUM aHAJIN3 MaTePUaIOB CTPOUTEIbHO-PECTaBPALIMOHHOM
JEeSTENbHOCTH U Au3aiiHa. XUMUYECKUH COCTAaB MTUTMEHTOB, KPACUTENICH, BKYIIUX CMecei, 0COOCHHOCTH UX
CBOWCTB U MIPUMEHEHHUS B MTPO(ecCHOHALHOM e TeNbHOCTH. BelecTBa, HCMOIb3yeMble B KAYECTBE
MMUTMEHTOB U CBA3YIOIIMX Marepuanos. Mcropuueckas cripaBka. CoBpeMEHHbIE MaTepUaIbI.

I[IpakTuyeckue 3aHATHS

KauecTBeHHBIN U KOJTUYECTBEHHBIN COCTaB MPOO MaTEpUATIOB CTPOUTEIHLHO-PECTABPAIIMOHHON NEATEIILHOCTH
u auzaitHa. Kiaccudukanus Kpacok MO YKPBIBUCTOCTH, MPO3PAaYHOCTH B 3aBUCHMOCTH OT HCIIOJIb3yEMbIX
MIUTMEHTOB W CBA3yHOHIIMX BemiecTB. OmpeneneHue cocTaBa KpacoK Ha COJEpKaHUE MHUKPO U
Makpod3JEeMEeHTOB. PellleHNe NPaKTUKO-OPUEHTHUPOBAHHBIX 3aJaHUl MO XUMHUYECKOMY aHajau3y mpoo
MarepuaioB CTPOUTEIbHO-PECTABPALIMOHHON JIEATEIbHOCTH U IU3aliHa.

JlabopaTopHble 3aHATHUS

HccnenoBanne MaTepuaioB CTPOUTEIFHO-PECTABPAIMOHHON AEATEIBHOCTH U TU3aiiHA.

JlaboparopHast paboTa Ha BEIOOD:

1. JTaboparopHast pabota «3roroBienne Kpacok (1o 00p MUTMEHTOB ¥ CBSI3bIBAIOIINX BEIIECTB).
I/ICCJ’[GHOBaHI/Ie MMPUPOAHBIX MUHEPAJIOB, ITOJTYUYCHUC ITMTMCHTOB ITYTEM XUMHWYCCKUX peaKIII/II\/’I, OIpCaACICHUC
CBS3YIOIIUX MaTepranoB. CpaBHEHHE YKPBHIBUCTOCTH U IPO3PAYHOCTH MOTYYEHHBIX KPACOK MTyTEM
HAHECeHHs UX Ha JTUCT Oymaru.

2. JlaboparopHas paboTa «lccrnenoBanre CBONCTB BSKYIIUX BEIIECTB HA IPUMEPE THIICAY.

Omnpenenenne CKOPOCTH CXBATHIBAHUS MPUPOTHOTO U CTPOUTENHHOTO rurica. MakTophl, YCKOPSIOMINE U
3aMeUISIIOIINE CXBaThIBaHUE IPUPOIHOTO Turica. [ umcoBoe Tecto, TeMieparypa ero 3acteiBanus. CpaBHeHHE
CKOPOCTH CXBATBIBAHUSA MPHUPOAHOI'O U CTPOUTCIIBHOTO I'MIICa, OIPCACIICHUC q)aKTOpOB, BJIMAOIIUX HA
CKOPOCTH CXBATbIBAHUA CTPOUTCIIBHOI'O TUIICA, OIIPCACICHUEC TEMIICPATYPhI 3aCTHIBAHUA THUIICOBOT'O TECTA.

OK 02
OK 07
IIK...

Tema 9.2.5.
HccnegoBanue
00BEKTOB
TexHOCheps

OcHoBHOe coaep:kanue

10

Teopernueckoe o0yuenue

VY4eOHo-Hccae10BaTeNIbCKUI MPOEKT B 00JIaCTH UCCIEA0BaHUS 00bEeKTOB TexHOochepbl. O030p TeM yueOGHO-
HCCIIEIOBATEIbCKUX MPOEKTOB. AJITOPUTM BBINOJIHEHUS MpoekTa. OmnpeneneHne mpodaeMbl HCCIEA0BaHNUS.
MeTtob1 MOMCKa, aHaIU3a U 00paboTKH HHPOPMALIMK O IPOEKTE B PA3INYHBIX HCTOUHUKAX.

IIpakTHYecKkHne 3aHATHA

OK 01
OK 02
OK 04
OK 07
IIK...

31




ObocHOBaHME aKTyalbHOCTH BBIOpaHHOW TeMbl. BrlsiBieHne mpoOieMbl uccieqoBaHus. Beioop 00bEKTOB U

METOJIOB uccienoBanws. [locTaHoBKa 1ienel u 3a1a4 uccienoBanus. OnpeaeneHue mpoayKTa HCCIeT0BaHuU. 2
OmnpeneneHne TarnoB U COCTABICHHE IJIaHA UCCIICT0OBaHUS.
3amura npoekra: IlpencraBieHue pe3yinbTaTOB BBIIOJHEHUS Y4eOHO-UCCIIEIOBATEIBCKUX MPOCKTOB 2
(BBICTYILJICHUE C TIPE3EHTAIMEH ).
JlaGopaTopHble 3aHATHSI 4
HccnenoBanue npeuioxkKeHHOr0 00beKTa Ha KUCIOTHOCTb, IIE€JI0YHOCTh, XUMHUUECKUN COCTaB (3arps3HUTENH,
Makpo- U MHKpodjieMeHThl). OOpaboTka pe3ynbTaToB HccieaoBaHusa. OIleHKa KadecTBa HCCIIEILyeMOro 4
00BEKTa UCXO/SI U3 PE3YJIbTaTOB XUMUYECKOTO aHATHN3a

IIpomexyTouHast aTTecTANMS MO TUCHUILINHE (IK3AMEH)

Bcero 144
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3. YCJIOBUA PEAJINZALUU ITPOI'PAMMBI OBHIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEJIMETA

3.1. MaTepuajibHO-TeXHUYECKOE oDecriedeHne
[Iporpamma peanusyercs B yaueOHOM KabuHeTe 0011e00pa3oBaTeIbHbIX IPEAMETOB.
O06opyaoBaHue yueOHOT0O KaOMHETa XUMUU:
- pabouee mecto obyuaromerocs -30.
- pabouee MecTo mpernoaaBarensa-1
- IoCKa MyJibTUMeaua - 1
- IEMOHCTPAIIMOHHBIN dKpaH-1
- KOMIUICKT Y4eOHO-HArJISTHBIX TOCOOUH 10 yUeOHOMY MPEAMETY « XHUMHUSDY
(B coorBerctBUM ¢ IlepeuHsMu y4eOHO-HAIVISIHBIX MOCOOMH M ydeOHOro oOopyaoBaHusi 1o reorpadum s oOIe00pa3oBaTeIbHBIX
yupexeHuit Poccun, yTBep:k1eHHBIMU ITpUKa3oM MuHuctepcTBa oopasoBanus Poccuiickoit denepanun).
TexHuveckue cpeacTBa 00y4eHusl:
-KOMIBIOTEP C JTUIIEH3UOHHBIM MPOTPAMMHBIM 00ECTICUCHHEM;
-MyJIbTHMEINATIPOCKTOP.
AyauoBH3yasibHbIE CPeICTBA 00y4YeHUsI:
- mucK «llIkoapHBIA XUMHUUECKUN dKcTIepUuMeHT, Opranundeckas xumus, 4.1», OO0 «Tenekomnanus CI'Y TB», 2006.
- muck «llIkonpHBI XUMUYECKU SKciepuMeHT, Opranudeckas xumus, 4.2», O00 «Tenekommanus CI'Y TB», 2006.
- ucK «llIkoapHBIN XUMUUYECKU SKcTiepuMeHT, Opranndeckas xumus, 4.3», OO0 «Tenexkomnanus CI'Y TBy», 2006.
- muck «llkonpHbIN XUMUYECKU skcniepuMeHT, Opranndeckas xumus, 4.4», O00 «Tenekommanus CI'Y TB», 2006.
- muck «llIkonbpHBINM XUMUYECKUM d3KciepuMeHT, Opranndeckas xumus, 4.5», OO0 «Tenekomnanust CI'Y TBy», 2006.
-nuck «OpraHudeckas XuMus, JEMOHCTPAIIMOHHOE TTOYPOUHOE TUTAHUPOBAHUE,
H3JaTeNbCTBO «YuuTenb»,2007.
-nuck «Opranudeckas XuMus, 00pa3oBaTesbHas KOJUIeKIusa», JlabopaTopust cuctem mynbrumenua Mapl ' TVY,2003.
-INCK «XUMHUS JUIsi TYMaHUTapHUEB, SIEKTUBHBINA Kypey», M3aarenscTBo «YuuTtens»,20006.
-IUCK «XUMUS, TUIAKTUICCKUN U pa3laTOUHbIN MaTepuan», M3naTenscTBo «Yuurtenby,2007
-nuck «OO01as XuMus, AEMOHCTPAIMOHHOE TTOYPOYHOE TUIAHUPOBAHUEY,
HA31aTEILCTBO « YUuTenny»,2007.
-muck «BupTyanbHas xumuueckas nadboparopusi», Jlaboparopus cuctem mynstumenua Mapl' TV,2005.
-nmuck «Xumus st Bcex XX, ob6paszoBarenbhas koymekiusa», 000 «1-C-ITa6aummar»,2006.
-nuck «Otkpbitasg xumus»,000 «Duzukos, 2008.
3.2. UndopmanmonHoe odecrieyeHue 00y4eHus:

[Tepeuens yueOHbIX U3aHul, IHTepHET-pecypcoB, AOMOJIHUTENBHOM JIUTEPATYPbI
OcCHOBHbBIE HICTOYHUKH:
1. Taopuensn, O.C. Xumus: yue6 misa crya. Cpexa. Ipod. Vue6. 3aBenenwmit/ O.C. IN'abpuensu, N.I. OctpoymoB. — 6-¢ u3m., crep. — M.:
Wzparenbckuit nentp «Axkagemus, 2014. —336¢.
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2. Tabpuensn, O.C. Xumus g npodeccuil U crnenuanbHocTel Texundeckoro npoduis: yueounuk/ O.C. I'abpuensn, U.I'. OctpoymoB. — M.:
N3natensckuii neHtp «Akagemus, 2014. — 256¢.
JlonoTHUTE/IbHbIE HCTOYHUKH:

1. Ta6puensn, O.C. Xumusa. 10 knacc: yueb. misa obmeodbpaszopar. yupexaenuit/ O. C. I'abpuensn, I'.I'. JIsicoBa. - 6-¢ u3a., crepeoturn. - M.:
Hpoda, 2006 - 371 c.: um.

2. T'abpuemnsn, O.C. Xumus. 11 kmacc: yue6. mist obmeoodpazoBat. yupexaenuii/ O. C. I'abpuensn, I'.I'. JIpicoBa. - 6-e¢ u3n., crepeoru. - M.:
Hpoda, 2006 - 362 c.: um.

3. T'abpuensu, O.C. [Ipaktukym 1o o0, HECOPraHMIECKON M OPraHUYECKON XUMHH: yuel. mocodue s CTyA. cpen. mpod. yued. 3aBefacHui /
I"a6puensu O.C., Octpoymon WN.I'., Hopodeera H.M. — M., 2007-124 c.

4. Ta6puensH, O.C. 3agauun no xumun U crocoOs! ux pemenus. 8-11 kir./ O. C. I'abpuensu, [1.B. Pemeros, NU.I. Octpoymos. - M.: JIpoda, 2004.
160 c.

5. Kyszbmenko, H.E. Xumusi. OTBeTsl Ha Bompockl. Teopust u mpumepsl penienus 3afad: Yuebnoe nocodue/ H.E Kyspmenko, B.B. Epemun - M.:
M3z narenscTBO «IK3aMeny, 2005. - 256 c.

6. MenseneBa, O.E., Oprannueckas xumus. 10-11 xmaccel. 3anumarensHo o monumepax/ aBT.-cocT. O.E. MexaseneBa. - Bonrorpan: Yawurens,
2008.-151c.

7. Casun, I'.A.Xumus. Uzomepus opranmueckux coeauaenuii. 10 — 11 xmaccel/ AT. I'.A. CaBun. — Bonrorpan: Yuurens, 2005. — 57 c.

8. Xwumus. [Tonnbrit mkonpHbIN Kype. 8-11 knacesl. ABT. E.B.CaBunkuna, [".I1.Jlorunosa. - M.: "ACT-ITPECC", 2000. - 496 c.

9. Xwumwus. OtBeTsl Ha Bonpockl. Teopust u pemenne 3anad. [{ns aburypuentos u ydanmxcs 11 kmaccoB. ABT. Kyzsmenko H.E., Epemun B.B. - M.:
"Ok3amen", 2001 - 256 c.

10. Xumwust. [{yis IIKOJIBHUKOB CTApIIMX KJIACCOB M MOCTYIAIOIIUX B By3bl: TeopeTndeckue ocHOBBL. Bompocskl. 3agaun. Tectel. YueOHoe mocodue /
aBT. JIunun P.A., Monouko B.A., Auapeesa JI.JI. / mox pen. nmpo¢. P.A JIuauna - M.: [Ipoda, 2001 - 576 c.

11. Xumust: CripaBOYHHK JIJIS CTAPIICKIIACCHUKOB 1 TIOCTYTAOIIHNX B BY3bl. [TOJHBIN KypC TOATOTOBKY K BBITYCKHBIM M BCTYITUTEIILHBIM 3K3aMeHaM.
ABT. P.A JIunun, JI.}O.Anmuk6eposa.- M.: ACT-ITPECC IIKOJIA, 2002. - 512 c.

12. XuMust: DHIMKIIONEUS XUMUYECKHX dJIeMeHTOB /oA pea. A.M.Cmoiterosckoro - M.: [lpoda, 2000. - 432 c.: wi.

13. Xomuenko, N.I'., Pemenue 3amau mo xumun. — M.: «Hosas Boana» 2003. — 253 c.

HNurepHer-pecypcnl:

1 Pemenue 3anauy no xumuu. [InekTpoHHBIN pecypc]| — Pexxum noctyna: http://www.alhimik.ru/abitur/abit41.html, cBo6oaHbI — 3ari. ¢ skpaHa.

2 OOmas XuUMHM: OCHOBHBIC TIOHSATHS XHMHUH, CTPOCHHE aTroMma, XHUMHUYecKas CBs3b. [ONeKTpoHHBIH pecypc] — Pexum npocryna:
http://lib.inorg.chem.msu.ru/tutorials, cBo6oHbI — 3ari. ¢ 9KpaHa.

3 OCHOBBI XMMHH. DIEKTPOHHBIH yueOHUK. [ DeKTpoHHBIN pecypc] — Pexxum mocrtyna: http://www.hemi.nsu.ru, ceo6oaHbIi — 3ari. ¢ sKpaHa.

4 Opranudeckas XUMHUA. DJIEKTPOHHBIN yueOHUK aisi cpenHedl mkonbl. — [lox pemakmueit I'M. Jlepsaobunoii, A.B. ConoBoBa. [DneKTpoHHBIN
pecypc] — Pesxum noctyma: http://cnit.ssau.ru/organics/index.htm, ceo6oansriii — 3arm. ¢ skpaHa.

5 OmnopHble KOHCIIEKTHI 10 XMMHUH TS IKOJBHUKOB 8 - 11 KiaaccoB. [DaekTpoHHbIH pecypc] — Pesxxum goctyma: http://chemistry.ru, cBoGoaubIi —
3ari. ¢ ’KpaHa.
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6 Bumeo pecypenl mo xumuu. [DieKTpoHHBINH pecypc] — Pexum mocrtyma: http://video.yandex.ru/users/era-sel/view/74/, csoGomubiii — 3ari. ¢
JKpaHa.

7 DOnexrponHsie on-line-yyeOHuku mo xumun. [DnekTpoHHbIN pecype] — Pexxum noctyna: Chem.ox.ac.uk/it/lectures.html, cBoGoansiii — 3ari. ¢
JKpaHa.

8 CnpaBouHblii MaTepual. [DaekTpoHHbIH pecypc]| — Pexxum goctyma: http://www.alhimikov.net/htab/Page-12.html, cBoGoaHbIi — 3ari. ¢ sKpaHa.

9 Teoperndyeckrue OCHOBBI XUMHUH. [ DIEKTPOHHBIN pecypc| — Pexxum moctyna: http://www.himhelp.ru/section23/, cBo601HBIN. — 3ari1. ¢ 93KpaHa.

10 Heopranuueckas xumus. [IneKTpoHHbIH pecypc] — Pexxum goctyma: http://www.alhimikov.net/elektronbuch/menu.html, cBobonubIit. — 3ari. ¢
JKpaHa.

11 Oprannyeckas XuMHs. DJIEKTPOHHBIM yueOHWK misi cpeaHeil mkonbl. — [lox penmakmueit .M. Jlepsounoii, A.B. ConoBoBa. [DneKTpOHHBIN
pecypc]. — Pexxum noctyma: http://cnit.ssau.ru/organics/index
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4. KOHTPOJIb M OHLEHKA PE3YJIBTATOB OCBOEHUSA OBIIEOBPA3ZOBATEJIBHOI'O YYEBHOI'O
HPEIAMETA

Cucrema KOHTPOJISA U OLIEHKH PE3YJIbTATOB 110 IPEIMETY pa3paboTaHa B COOTBETCTBUU C JIOKAIbHBIMU HOPMATUBHBIMU JOKYMEHTaMHU:

- [lono>xeHue o TeKymeM KOHTPOJIEC 3HAHUH U TIPOMEKYTOYHOM aTTECTalluu 00YyJatoIXCs;

- Ilonoxenue o pazpaboTke HoHAA OLEHOYHBIX CPEACTB AJI MPOBEIEHUS TEKYIIEro, pyOeHOro KOHTPOJS yCIIEeBAEMOCTH M MPOMEXKYTOUHOM
aTTecTanuu 00yJaroInuXcs;

OCHOBHBIM OOBEKTOM CHCTEMBI OIICHKH, €€ COJEP)KAaTeIbHOW M KpuTepHabHOW 0a3zoi BeicTymaroT TpedoBanus ®I'OC COO, Bkirovaromnme
JUYHOCTHBIE, METANIPEIMETHBIC U TIPEIMETHBIC PE3YJIbTATHI,

Oco0eHHOCTH OLleHKH JIMYHOCTHBIX Pe3yJbTATOB

dopMUpOBaHUE JIUYHOCTHBIX PE3YIbTaTOB 00ECIEUUBACTCS B XOJI€ peaii3alii BCEX KOMIIOHEHTOB 00pa30BaTeIbHON JEATEIbHOCTH, BKIIIOYAs
BHEYPOUYHYIO JE€ATEIbHOCTD.

B cootBerctBum ¢ tpeboBanusimMu @I'OC COO noctmxeHne JIMYHOCTHBIX Pe3yJIbTaTOB HE BBIHOCUTCS Ha UTOTOBYIO OLICHKY OOydaroIiuxcs, a
SBIISICTCS IPEMETOM OIICHKH 3()()EKTUBHOCTH BOCIIUTATEIIEHO-00pa30BaTEIbHON ACITEIbHOCTH TEXHUKYMA.

Bo BHyTpeHHEM MOHMTOpPUHIE IPEAYCMOTPEHA OLIEHKA CPOPMHUPOBAHHOCTH OTAEIBHBIX JMUYHOCTHBIX PE3YJIbTATOB (COOIIOIEHNE HOPM U ITPaBHII
NOBE/ICHUS, NPUHATHIX B TEXHUKYME; ydyacTHUE B OOILIECTBEHHOW JXM3HU TEXHHKyMa, OJNM’KaiIlee COLUAIbHOE OKpPYKEHHE, OOLECTBEHHO-IIOJIE3HAs
NeSITeIbHOCTD; OTBETCTBEHHOCTh 3@ PE3YJIbTaThl 00yUEHMS; CIIOCOOHOCTD JIeJIaTh OCO3HAHHBIN BHIOOp CBOEH 00pa30BaTEIbHOM TPAEKTOPUH; LIEHHOCTHO-
CMBICJIOBBIC YCTAHOBKH 00y4aroIuxcs). Pe3ynbTathl, MosrydeHHbIC B X0/1€ BHYTPEHHUX MOHUTOPUHIOB, HCIIOJIB3YIOTCS TOJIBKO B BUJE arperHpOBaHHbBIX
(YyCpeaHEHHBIX, aHOHUMHBIX ) IaHHBIX.

BHyTpeHHHII MOHMTOPUHI OpraHMU3yeTCs aIMUHUCTpAlMEd TEXHUKYMa M OCYIIECTBIIIETCS KypaTOpOM IPEUMYILIECTBEHHO Ha OCHOBE
©)XKEJHEBHBIX HAOII0IeHUH B X0/ YU€OHBIX 3aHATHI U BHEYPOUHOH JIeATETbHOCTH, KOTOpbIE 000011at0TCs B KOHIIE y4e€OHOr0 roja.

Oco0eHHOCTH OLICHKH MeTalpeAMETHBIX Pe3yJIbTaTOB
Onenka MeTtanpeaMeTHbIX pe3ynbTaTtoB no OVII «Xumusy» ocyuiecTiseTcs pu BeloHeHnN Beepoccuiickoit mpoBepouHoit pabotsl (BIIP).

OCo0eHHOCTH OLIEHKH MPEeIMETHBIX Pe3yJbTATOB

OrneHka MpeAMETHBIX Pe3yNbTaTOB BEJETCs MpPEnoaaBaTeleM B X0Jie MPOLEAyp TEKYIIero KOHTPOIS U MPOMEKYTOYHOU aTTECTAllHH, a TaKXKe
aJIMHHHCTPAICH TEXHUKYMa B X0JI¢ BHYTPEHHETO MOHUTOPUHTA YIeOHBIX JIOCTHIKCHUH.

JIJ1st TeKyIIero KOHTPOJIS ¥ IPOMEKYTOUHOM aTTeCTAIlMU TIPErojaBaTeieM Co3/1aH KOMILIEKC orleHouHbIX cpenctB (KOC).

B Texymieil omeHKe MUCIOIB3YIOTCSA pa3udHble GOPMBI M METOJBI MPOBEPKH (YCTHBIC W IMHUCHMEHHBIC OMPOCH], TECTUPOBAHUE, MPAKTUICCKHEC
paboThl, TBOpUYECKUE PAOOTHI)

[TpoMexxyTodHass aTTecTalys Mo MpeaMeTy NPEJCTaBIsIeT COOOW MpOIeaypy aTTeCTallud OOYYarONIUXCsS W IPOBOJUTCS IO 3aBEPIICHUH €€
ocBoeHus. [IpomexxyTouHas aTTecTalus o npeaMery npeaycMorpeHa B popme audQepeHinpoBaHHOTO 3a4eTa.
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KoHTponb W oOIlleHKa pe3yibTaToB OOYydYEHUsS OCYIIECTBISICTCS NPEMOAaBaTelieM B IIPOLIECCE MPOBEICHUS TMPAKTUYECKUX 3aHATUUA W

na6opaTopHHx pa60T, TCCTUPOBAHHA, a TaKKC BBIITOJHCHHUA 06y‘-IaIOH_II/IMI/ICSI HUHAUBHUYAJIbHBIX 3a;[aH1/1171, ITPOCKTOB, I/ICCHGILOBaHI/If/’I. PGSYJIBTaTLI

O6y‘IeHI/I$I OMpCACIIAIOT, UTO 06yqafonmec;1 AOJDKHBI 3HATh, IOHUMATb U ICMOHCTPHUPOBATH 11O 3aBCPIICHNUUN U3YUCHUA NPCIMETA.

Juiis hopmupoBaHUS, KOHTPOJS M OLEHKHA PE3yJbTAaTOB OCBOCHUS YYEOHOTO TMPEIMETa HCIOJIB3YeTCS CHUCTeMa OIICHOYHBIX MEpOIPHUSTHH,

MIPEACTABIISIIONIAS COOOM KOMIUIEKC Y4eOHBIX MEPOTPHSITHI, COTIACOBAaHHBIX C pe3yibTaTaMu 00ydeHHs U chopMyaupoBaHHbIX ¢ yuetom ®I'OC COO

(mpeaMeTHbIe pe3ysbTathl o npeamety) u @I'OC CIIO0.

MI0JIO)KEHUEM B
MIEPUOJUYECKON CUCTEME
XUMHYECKHX 3JIEMEHTOB
J.. MenneneeBa

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4eHnusi Tunbl OEHOYHBIX MEPONIPUATHIH
| | OcHoBHOE conep:kaHue
1 Pa3nesa 1. OcHoBbI Popymposats
0a30Bble NOHATHA U
CTPOEHMS BellecTBa
3aKOHbI XUMHH
1.1 | OK 01 CrtpoeHue aToMOB CocraBnars xumuueckue |1. Tect «CTpoeHne aToMOB XUMHUYECKUX JIEMEHTOB U MPUPOJa XUMUYECKON
XUMHUYECKHX 3JIEMEHTOB |(hOPMYJIbl COEAMHEHUI B [CBSI3UM.
U IPUPOJIa XUMUYECKOH |COOTBETCTBUH CO 2. 3a7jauu Ha COCTaBJIEHUE XUMHUECKUX (POPMYJI IBYXaTOMHBIX COEIMHEHUN
CBS3U CTETIEHbIO OKHCIICHUS (oxcumoB, cynb(UI0B, THAPUAOB U T.I1.).
XMMHMYECKHX JIEMEHTOB, |3. 3alaHus Ha UCIIOJIb30BAHUE XMMHYECKON CUMBOJIMKY U HA3BaHNUN COEIMHEHUI 110
UCXOJSl U3 BAJIGHTHOCTH U |HOMEHKJIaType MEXIyHApOJIHOT'O COI03a TEOPETUYECKON U MPUKIATHON XUMUH U
ANEKTPOOTPHULATEILHOCTH |TPUBHAIIBHBIX HA3BaHUH JJI1 COCTABICHUSI XUMUYECKUX (DOPMYIT IBYyXaTOMHBIX
coeuHeHUH (OKCUIOB, CYIb()UI0B, THAPUIOB U T.I.) U IPYTUX HEOPTaHUYECKUX
COEIMHEHUH OTJENIbHBIX KJIACCOB
1.2 | OK 01 Ilepunonnueckuil 3aK0H 1| XapaKkTepu30BaTh 1. Tect «Metamnnueckre / HEMETAJUIMUECKHUE CBOICTBA, 3J1E€KTPOOTPULIATEIbHOCTD
OK 02 |rabmuna J.W. XUMHYECKHE AIEMEHTHI B |U CPOJICTBO K AJIEKTPOHY XUMHUUYECKUX 3JIEMEHTOB B COOTBETCTBHUE C UX
Menpeneena COOTBETCTBHUH C UX AJIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B IEPUOANUECKON CUCTEME XUMUUYECKUX

anemenToB .M. MenaeneeBa.

2. IlpakTryeckue 3aJjaHus Ha YCTAaHOBJIEHHE CBSI3M MEXK]y CTPOEHUEM aTOMOB

XUMHUUYECKHUX DIIEMEHTOB U NEPUOJIUYECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX
AJIEMEHTOB U UX COCIMHEHN B COOTBETCTBUU C TOJIOKeHHEM [leproanueckoit
CHCTEME.
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Ne | OK/TIK | Moayas/Pa3znen/Tema | Pesyabrat 00yueHust THbI OLEHOYHBIX MEPONPUATHI
3. [IpakTUKO-OPUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUS HA XapaKTEPHU3aLUIO
XUMHUYECKHX 3JIEMEHTOB: « MeTalmnueckue / HeMeTalIn4ecKiue CBONCTBRA,
ANEKTPOOTPHULATENIBHOCTD U CPOJICTBO K 3JIEKTPOHY XUMUUYECKHUX JIEMEHTOB B
COOTBETCTBUE C UX JEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B IEPUOIUIECKON
cucremMe xumuueckux anementoB [[.1. MenneneeBa»
2 Paznea 2. Xumnueckne SALSEDRE R Tnum’l KonTpoubnas padora
peakuuu XHMHIHCCKHX peakid «CTpoeHue BellecTBa U XUMHUYECKHE PeaKIun»
2.1 | OK 01 Turbl XUMHYECKUX CocTaBnsaTh peakiuu 1. 3agauu Ha cocTaBJICHUE YPABHEHUI PEaKIUii:
OK 04 peakuuii COCIMHEHHS, PA3JIOKEHUS, |— COCTUHEHUS, 3aMEIICHHUS, Pa3JIOKEHUsA, 0OMEHa,
oOMeHa, 3aMeIIeHu, — OKHCIIUTEILHO-
OKHUCIIUTENBHO- BOCCTAaHOBUTEJIbHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOT0 OanaHca.
BOCCTAHOBUTEJIbHBIE 2. 3ajaym Ha pacueT Macchl BEelleCcTBa WK 00bEMa
peakuuun ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce MU 00BEMY OJHOTO U3
Y4acTBYIOIIMX B PEAKIIMHU BELIECTB; PACUETHI
Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOJTYKTOB PEAKITUH, €CJIU OJHO U3 BEIIECTB
UMeEET NPUMECH
2.2 DNEeKTPOIUTHYECKAS CocTaBnaTh ypaBHEHUS 1. 3amanus Ha COCTaBJIEHUE MOJIEKYJISIPHBIX U MOHHBIX PEAKINI C y4acTUEM KUCIOT,
JUCCOLIMAIMS M MOHHBIA |XMMHYECKUX PEaKINU OCHOBaHUH U COJI€H, yCTaHOBJIEHUE N3MEHEHUSI KUCIIOTHOCTH Cpebl
oOMeH MOHHOI0 0OMEHa C 2. JlaGoparopHas padota "Tumsl XuMu4yeckux peaxuii"
y4acTuem
HEOPraHMYECKUX BEILECTB
3 Pa3nen 3. Ctpoenue u |HcciaegoBath crpoenue u | KonTpoabnhas paéora

CBONCTBA
HEOPraHU4ecKux
BelleCTB

CBOMCTBA
HEOPraHu4YecKux
BeILEeCTB

«CBolcTBa HEOPraHn4e€CKMuX BEIICCTB»
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Ne | OK/TIK | Moayas/Pa3znen/Tema | Pesyabrat 00yueHust THbI OLEHOYHBIX MEPONPUATHI
3.1 | OK 01 Knaccudukanms, Kiaccudumupoars 1. Tect «HoMeHKIaTypa 1 Ha3BaHHE HEOPTAHMYECKUX BEIICCTB UCXOIS U3 UX
[IK.. HOMEHKJIaTypa U HEOPraHU4eCcKHe XUMHUYECKON (hOPMYJIBI TN COCTaBICHHE XUMUYECKON (POPMYJIbI HCXOMS U3
CTPOEHHE BEILIECTBA B COOTBETCTBUM |HA3BaHHUs BEIIECTBA 10 MEKIYHAPOIHON WIIM TPUBUAIBHON HOMEHKIIATYPE.
HEOPTraHUYECKHUX C UX CTPOCHUEM 2. 3agauM Ha pacyeT MacCOBOM JI0JIU (MACChl) XUMUUYECKOTO 3JIEMEHTa (COCTMHEHHUS)
BEILIECTB B MOJIEKYJI€ (CMECH).
3. IlpakTiueckure 3a1aHus 10 KIacCU(PHUKAIMHA, HOMEHKIATYpE U XUMUYECKUM
(dbopMyIaM HEOPraHMYECKUX BEUIECTB PA3TUYHBIX KIACCOB.
4. IIpakTyeckue 3a1aHus Ha ONPEAEIICHUEe XUMUYECKON aKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BUJa XMMHUYECKOU CBSI3U U THUIIA KPUCTAIIMYECKOMN PEIIETKH
3.2 |OKO0l |®Pusuko-xumMHyeckKue YcraHnaBnuBarh 1. Tect «OCOOEHHOCTH XUMUYECKHUX CBOMCTB OKCHJI0B, KUCIIOT, OCHOBAHHIA,
OK 02 |cBoiicTBa 3aBUCUMOCTh (PU3UKO- aM(OTEPHBIX TUAPOKCHUIOB U COJIEH».
IK... HEOPraHUYECKUX XUMHUYECKHUX CBOMCTB 2. 3ajaHus Ha COCTaBJICHHE YPAaBHEHUN XUMHUECKUX PEaKIUi C yYaCTHEM MPOCTHIX
BEIIECTB HEOPraHMYECKUX BEIIECTB |U CIIOKHBIX HEOPTaHUUECKUX BEIIECTB: OKCUAOB METAIJIOB, HEMETAIJIOB U

OT CTPOCHHSI aTOMOB H
MOJIEKYJI, @ TaKXKe THIIa
KPUCTAJUTMYECKOM
peleTKu

aM(OTEepHBIX 3JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUI 1 aM(OTepHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX COJIEH, XapaKTEepU3YIOIIHUX UX CBOMCTBA U CLIOCOOBI
MOJIyYECHHUS.

3. IIpakTMKO-OPHEHTUPOBAHHBIE TEOPETUYECKHUE 3a/1aHNS HA CBOMCTBA U NOJIyYEHUE
HEOPraHUYECKUX BEILIECTB
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Ne | OK/TIK | Moayas/Pa3znen/Tema | Pesyabrat 00yueHust THbI OLEHOYHBIX MEPONPUATHI
3.3 | OK 01 Nnentudukanus Uccnenosats 1. IIpakTUKO-OpUEHTUPOBAHHBIC 3aJaHUS 10 COCTABICHUIO XUMUYECKUX PEAKIUM C
OK 02 |HeopraHuyeckux KaueCTBEHHbIC PEAKIMN  |y4yacTHEM HEOPraHMYECKHX BEUIECTB, UCIOJIb3YEMBbIX I UX UICHTU(DUKALIUY.
OK 04 |BemiecTB Heopranuyeckux BemectB |2.JJaboparopHas padora: “UnenTruduxarus HeOpraHn4eCKUX BEIeCTB”
4 Paznen 4. Crpoenune u |UcciaenoBarsb crpoerHue u|KonTpoabsHas padora
CBOMCTBA cBOMcTBa oprannyeckux («CTpoeHHe U CBOICTBA OPraHUYeCKUX BelleCTB)
OpPraHu4ecKux BelleCTB
BeIeCTB
41 | OK 01 Knaccudukanus, Knaccudunuposarts 1. 3aganus Ha cocTaBlIEHHE HA3BAHUM OPraHMYECKUX COCAMHEHUM 110 TPUBUAIILHON
[K... CTpOCHHE U OpraHMYECKHE BEIIECTBA B [MIJIM MEXIyHAPOJAHON CHCTEeMaTHYeCKOH HOMEHKIIAType.
HOMEHKJIaTypa COOTBETCTBHUH C UX 2. 3ajiaHus Ha COCTaBJIEHUE MOJIHBIX U COKPAILLEHHBIX CTPYKTYPHBIX POpMYJI
OpPraHMYECKUX BEILIECTB |CTPOCHHEM OpPraHMYECKUX BEIIECTB OT/EIbHBIX KJIACCOB.
3. 3agaun Ha orpeesieHue MPOCTeHIe HopMyITbI OPraHUIEeCKON MOJICKYIIbI,
MCXOJIA U3 DJIEMEHTHOTO cocTana (B %)
42 | OK 01 CBolicTBa OpraHUYECKUX | Y CTAHABIINBATh 1. 3ananus Ha cOCTaBIEHHE YPAaBHEHUN XUMHUYECKUX PEAKLIMN C y4aCTHEM
OK 02 |coenuHeHwmit 3aBUCUMOCTh (PU3UKO- OpPraHWYECKUX BEIIECTB HA OCHOBAaHUU UX COCTABA U CTPOCHMUS.
OK 04 XUMHUYECKHUX CBOMCTB 2. 3ajiaHus Ha COCTaBJICHHE YPAaBHEHUN XMMHUECKUX PEaKINH, ILTFOCTPUPYIOIINX
[K... OpPraHMYECKUX BEILECTB OT [XUMUYECKUE CBOWCTBA C YUETOM MEXAHU3MOB NPOTEKAHUSI JAaHHBIX pEeaKkLui U

CTPOCHUSA MOJICKY I

TeHETHUYECKOM CBSI3M OPTAaHMUYECKUX BEIIECTB PAa3HBIX KJIACCOB.
3. PacueTrHbie 3a7aun 110 ypaBHEHUSIM PEAKIIUNA ¢ y9aCTUEM OPTaHUYECKHX BEIIECTB.
4. JTabopartopHnast padota “IIpeBparieHns OpraHnueCcKuX BEIIeCTB NMPU HarpeBaHUu'"
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Ne | OK/TIK | Moayas/Pa3znen/Tema | Pesyabrat 00yueHust THbI OLEHOYHBIX MEPONPUATHI
43 | OK01 Nnentudukanys Uccnenosath 1.ITpakTHKO-OpHEHTUPOBAHHBIC 3aJaHHUs M0 COCTABICHUIO XUMUYECKUX PEAKIIHI C
OK 02 |opraHumdeckux BELIECTB, [KAUECTBEHHbIE PEAKIIMM  |y4aCTHEM OPraHUYECKUX BELIECTB, B T.4. UCIOIb3YEMBIX Ul UX UACHTU(UKALUH B
OK 04 |ux 3HaueHHE U OpraHU4YeCKHUX OBITY ¥ TIPOMBIIJICHHOCTH.
IIK... npUMeHEeHHE B ObITOBOW |coenanHeHmi oTnenbubix  |2.JlabopaTopras padora: “UneHTudukanus opraHMuecKuX COSIMHEHUH OTIEIbHbBIX
Y TIPOU3BOCTBEHHOM KJIACCOB KJIacCcoOB”
JESTEIbHOCTH YEJI0OBEKA
5 Pa3nean 5. XapakTepu3oBaTh
Kunernyeckue u BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMHYecKHe |(pakTOpoB Ha
3aKOHOMEPHOCTH PaBHOBeCHE H CKOPOCTh
NPOTEeKAHUS XHMHYECKHX peakiui
XHMHYECKHX peakuui
5 | OKO01 CKopocTh XMMHUECKUX | XapaKTepu30BaTh [TpakTHKO-OpHEHTHPOBAHHBIE TEOPETUYECKHE 3aaHNs Ha aHAIN3 (DaKTOpOB,
OK 02 |peakumii. XuMHUYECKOE |BIMSHHME KOHLUEHTPALUU |BJIUSAIOIIMX HAa U3MEHEHUE CKOPOCTH XUMHYECKor peakiuu. [IpakTuko-
[K... paBHOBECHE pearvpymoIlrx BeIecTB U |OpUEeHTUPOBAaHHBIE 3a/1aHus Ha MpuMeHeHue npuHiuna Jle-1larense ans
TEMIIEpPaTypbl HAa CKOPOCTD |HAX0XACHUS HAIIPaBJICHUs CMEIIECHNS PaBHOBECHUSI XUMUYECKON PEaKINU U aHAIHU3
XUMHYECKHUX PEaKIUH (bakTOpOB, BIUAIONIMX Ha CMEIIEHNEe XMMUYECKOT'O paBHOBECHUS
XapakTepru3oBaTh
BIIUSIHUE U3MEHEHUS
KOHLIEHTPALlU! BEUIECTB,
peaxkuuu cpeasl u
TEeMIIEpaTypbl HA
CMeIlleHNEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBaTh HCTHHHBIE

Paspnen 6. PacTBopsl

PACTBOPHI € 321aHHBIMH
XapaKTepUCTHKAMU
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Ne | OK/TIK | Moayas/Pa3znen/Tema | Pesyabrat 00yueHust THbI OLEHOYHBIX MEPONPUATHI
6.1 | OK 01 [Tonsitue o pactBopax  |Paznuyarh UCTUHHBIC 1. 3amaun Ha TPUTOTOBJICHUE PACTBOPOB.
OK 02 pacTBOpbI 2. [TpakTHKO-OpUEHTUPOBAHHBIE PACUETHBIC 3aJaHUS HA JUCIIEPCHBIE CUCTEMBI,
IIK ... UCIIOJIb3yeMbIe B OBITOBOM U MPOU3BOJCTBEHHON JESTEILHOCTH YeJIOBEKa
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBats Gus3nko- JlaGopaTtopHnas pabota
OK 04 |pactBOpOB XUMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
IIK ... HCTHHHBIX PacTBOPOB
Il | IlpodeccuoHaTbLHO-OPHEHTHPOBAHHOE CO/lep KaHue (Coldep:KaHNe MPUKJIATHOT0 MOTYJIs)
7 Pazpen 7. OuenuBath nociaeacTeus |3amura Keiica (¢ yaerom Oyayuie npogeccHOHAIbHOM AeATeJIbHOCTH)
Xumus B ObITY U OBITOBOI U
MPOU3BOACTBEHHOM NMPOU3BOJACTBEHHOM
JAesiITeJIbHOCTH JAesiTeJIbHOCTH Ye10BeKa
Ye10BeKa ¢ MO3ULMH
JIKOJIOTHYECKOMI
0e3omacHoCTH

OK 01
OK 02
OK 04
OK 07
IIK ...

XuMus B ObITY U
MPOU3BOACTBEHHOMN
JEATEIIBHOCTH YEJIOBEKA

O11eHMBAThH MTOCIEACTBUSA
OLITOBOH U
MIPOU3BOJCTBEHHOMN
JIeSITEILHOCTH YeJI0BeKa C
MO3UIUMN DKOJIOTHUYECKOM
0e30IMacHOCTH

Keiic (¢ yaerom Oyymieit mpodeccruoHanbHOM TeITeTbHOCTH)

Bo3MoXHbBIE TEMBI KEHCOB:

1. [Torennenue KMMaTa ¥ BBICBOOOXKACHHE Ta30BBIX THAPATOB CO JHA OKEaHa.
2. Byayue matepuansl sl aBHa-, MalllMHO- U TPUOOPOCTPOCHHSI.

3. HoBble MaTepuanbl AJisi COTHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE PACTUTENBHBIX MPENapaToB
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