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Paboyas nmporpamma yueOHOM TUCIMIUIMHBI pa3paboTaHa Ha OCHOBE:

- (benepanbHOTO TOCYAApPCTBEHHOTO O00pa30BaTEIbHOIO CTaHAApTa CpEeAHEro OO0IIero
o0paszoBaHusi, YTBEPKIECHHOTO MpHKa3oM MuHucTepcTBa mpocsemenus Poccun Ne 355 ot 24
Mas 2022r, 3aperucTpupoBaHHOr0 MuHHCTEpCTBOM IOCTHIIMU Poccum (peructpamvoHHbId No
68984 or 24 wmons 2022r) mno npodeccun  43.01.09 TIloBap  KoHIUTEp
- IPUMEPHOI mporpaMmbl «XUMUA» Ui TPO(ecCHOHANBHBIX 00pa30BaTeIbHbIX OpraHU3alui,
2022 r. ®I'bOY AIT10 UPIIO.
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEN ITPOTPAMMBI YYEBHOI
JUCHUIIIMHBI
1.1. ObsacTh NPUMEHEHHUS TPOTPAMMBI
[Iporpamma y4eOHOM IUCHMIUIMHBI SBISIETCS YacThIO IPOrPAaMMBI MOJTOTOBKH CHEIHAIMCTOB
cpeanero 3BeHa B coorBerctBUH ¢ PI'OC CIIO mo mpodeccun 43.01.09 IloBap koHauTep

1.2 MecTo IMCUMIUIMHBI B CTPYKTYpe INPOrpaMMbl HNOATOTOBKH CIEIHATNCTOB
CpeaHero 3BeHa
OOmeoOpa3zoBarenbHas IUCHUIUIMHA  «XUMHS» U3ydaeTcs Ha 0a30BOM  ypOBHE B
00111e00pa3oBaTeILHOM  IIHKJIE y4eOHOTO IUlaHa  OCHOBHOM npodeccHoHaIbHON
oOpa3oBaTenpHONW mporpammbl  crenuanbHocTH: mpodeccun  43.01.09 TloBap koHauTep

Tpyn10eMKOCTh JUCHUIUIMHBI «XUMUs» Ha 0a30BOM ypoBHE cocTamisieT 144 dacos, u3
KoTopbix 108 uwacoB - 0a3oBbIii Moaynb (7 pa3menoB) U 28 4YacoB - MPHKIAAHON Moayns (2
pazzena), BKIOYaKOIINN NPakTHKO-OpUEHTUPOBAHHOE CO/IEP)KaHNE KOHKPETHO! Ipodeccrun niu
CHEINAIbHOCTH.

1.3. Ileau u 3a1a4u AUCUUILUIUHBI — TPe0OBaHNUSA K pPe3yJIbTATaM 0CBOEHUS
AUCHUILIMHBI:

1.3.1. leau u 322491 TUCIHHILIMHBI

®opmMupoBaHue y  CTYACHTOB  TMPEACTAaBICHUS O  XMMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHOHAyYHOW KapTUHbI MHpa KaK OCHOBBI NIPHUHSTHUS pPEIICHUH B XU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIHMIX, OTBETCTBEHHOTO IMOBEJCHHS B IPUPOJHON Cpee.

3agauu AMCHMILIMHBI:

1) chopMUpOBaTh NOHMMAHHE 3aKOHOMEPHOCTEH INMPOTEKaHWsI XMMHUYECKHUX IPOLIECCOB U
SBIICHUN B OKpYXKalolllel cpeae, LENOCTHOW Hay4yHOW KapTHUHBI MHUpPA, B3aUMOCBS3H U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pPa3BUTh YMEHMsI MPOBOAMTH pacueTbl MO XUMHUYECKUM (opMyslaM U YpaBHEHHSIM
XUMHUYECKHX pEaklUMd, IUIAHUpOBaTh W HUHTEPHPETHPOBATh Pe3ybTaThl XUMHYECKUX
HKCIIEPUMEHTOB,

3) chopMupoOBaTh HaBbIKU IIPOBEJCHUS XMMUYECKUX OKCIIEPUMEHTAIbHBIX
UCCIIEIOBaHUM ¢ coOJIoJeHMeM TMpaBui Oe30macHoro oOpalleHust C  BelecTBaMU U
71a00paTOpHBIM 000PYI0OBAHUEM;

4) pa3sBUTh YMEHUs aHAJIU3UPOBATh, OLIEHUBATh, IPOBEPATH HA JIOCTOBEPHOCTh U 0000IIATh
MH(OPMALIMI0 XUMHUYECKOT0 XapaKTepa U3 pa3INuHbIX UCTOYHUKOB;
5) chopMUpOBaTh YMEHHUS TPOTHO3UPOBATH IIOCIEJACTBUS CBOEH JEATENBHOCTH H

XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;
6) chopmupoBaTh MOHMMAHHE 3HAYUMOCTH JOCTIDKEHHN XUMHUUECKON HAYKH M TEXHOJIOTHIA ISt
Pa3BUTHSI COLIMAIBHOM U IPOU3BOJICTBEHHOM cep.



1.2.2. Ilnanupyemblie pe3yabTaThl 0CBOeHUsI 0011e00pa3oBaTe/bHOI TUCHUILTUHBI B c00TBeTcTBHH ¢ PI'OC CIIO 1 Ha

OCHOBC

Kox ¥ HauMeHOBaHHe
GopmMupyembIx
KOMIIeTeHIIMH

IInanupyemble pe3yJibTaThbl 0CBOCHHS IMCHUIIIUHDI

OO0mue

JAucuunimHapHbie

OK 01. Beibupats criocoOb1
[peIICHUs 33129
npoeCCUOHATLHON
NeSTEIILHOCTH
PUMEHUTEIIBHO

K pa3jMYHBIM KOHTEKCTaM

JIP 05 B yacTu TPy10BOIr0 BOCIIUTAHMS .
- TOTOBHOCTh K TPYIy, OCO3HAHUE
TPYIOIIO0HE;
- FOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKOH U
COIIMAIPHOW  HANpPaBJICHHOCTH, CIIOCOOHOCTh  WHUIIMHPOBATH,
TUTAHUPOBATH U CAMOCTOSITEIIBHO BBIITOJHATH TAKYIO JICITCIHHOCTB;
- HHTEpEC K pasIuuHbiM chepam 1podeccuoHaTbHON
JEeITCIbHOCTHU

OBiajjeHne YHMBEPCAJIbHBIMU YUeOHBIMH T03HABATEJIbHBIMH
e CTBUAMM:
MP 01 a) 6a3oBble JIOrMYecKHe AeMCTBUSA:
- CaMOCTOSITENILHO  (pOPMYJIUPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIICCTBCHHBIH IMPU3HAK WJIH OCHOBAHUS
JUIS CpaBHEHMSI, KiIacCU(UKAUU U 0000IIeHHS;
- OTIPENIEATh IENH JeATeTbHOCTH, 3aJaBaTh MapaMeTphl U
KpUTEPUU WX JOCTIKEHHS; BBISBIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPHUBACMBIX SIBIICHUSX;
BHOCUTH KOPPEKTUBHI B JESTEIBHOCTH, OLIEHUBATH COOTBETCTBHE
PE3YJITATOB IIEJISIM, OIICHUBATh PHCKH TTOCIICICTBUH JIeITeILHOCTH;
- pa3BUBaTh  KPEAaTUBHOE  MBIIUICHHE TIPU  PEIICHUU
YKU3HEHHBIX TIPOOIIEM
JIP 07 6) 6a30BbIe HCC/IeI0BATEIbCKHE IeHiCTBHSI:

- BJIaJeTh HaBbIKAMU Y4eOHO-HCCIIEIOBATEIbCKOM U TMPOEKTHON
NesITeIbHOCTH, HAaBBIKAMU pa3pelieHust mpooiem;
- BBISIBJISITD MIPUYUHHO-CJICICTBEHHBIC CBSI3H
AKTyaJIU3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€ PeIICHHS,

OCHHOCTHU  MAacCTCpPCTBa,

n AKTYAJIM3UPOBATH

n

[1P6 2 BmameTh cUCTEMON XMMHYECKHX 3HaHUH, KOTOpas
BKJIFOYACT: OCHOBOIIOJATAIONINE TOHATUS (XUMHUYECKUN
AJIEMEHT, aTOM, JJIEKTpOHHas 000joYKa aroma, S-, -,
danekTpoHHBIE OpOWTAIM aTOMOB, HOH, MOJICKYIIa,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTb, CTEIIEHb
OKUCIICHUs, XMMHYECKasi CBs3b, MOJb, MOJISIpHAsh Macca,
MOJIIPHBIA 00BEM, YIIEPOAHBIN CcKeneT, PyHKINOHAbHAS
rpyImra, paaukai, U30Mepus, U30MepPbl, TOMOJIOTHYECKUI
pan, TOMOJIOTH, YII€BOAOPOIbI, KHCJIOPO/I- n
Q30TCO/IEpXKAIINE COCAUHEHHUs, OMOJIOTUYECKH aKTHUBHBIE
BeliecTBa (YrJIeBObI, JKUPHI, OCIKH), MOHOMED, TIOTUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS,
KpUCTAJUIMYECKasl PEIeTKa, TUIbl XUMUYECKHX pPeaKIui
(OKHCTUTEIBHO-BOCCTAHOBUTEIIBHEIE, 9K30-U
OHAOTEPMUYECKUE, PEAKIIMM MOHHOTO OOMEHa), pacTBOp,
DIEKTPOJIUTHI,  HEIJNEKTPOJUTHI,  DIIEKTPOJUTHYECKAs
UCCOIMAIUsA, OKHCIHUTENIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW peaKIi, XMMHYECKOE€ PaBHOBECHUE), TEOPUHU
1 3aKOHBI (T€OpUs] XUMHUYECKOTO CTPOEHUSI OPraHUYECKHUX
Bemects A.M. bytiepoBa, Teopus 3IEKTPOJIUTHYECKON
nuccouranuu, nepuoanueckui 3akon .M. Menzaeneesa,
3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH  S3BIK  XUMHH,  (DaKTOJIOTHUYECKUE
CBEJICHUS O CBOIMCTBaxX, COCTaBe, TOJYYCHUH U
0e30IMacCHOM HCIO0JIb30BaHUHU BaKHEHIIINX
HEOPTraHWYECKNX M OPTraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA;




HaXOJUTh apryMEHTHI Ul JOKAa3aTeJIbCTBA CBOMX YTBEPKICHMM,
3a/1aBaTh IIapaMeTpPbl U KPUTEPUH PELICHHUS;

- AQHAJIM3UPOBATh IIOJIyYCHHBIE B XOJE€ pCELICHUsd 3a1adu
pe3yJIbTaThl, KPUTUYECKHM OLEHUBAaTH HUX  JOCTOBEPHOCTD,
IIPOTHO3MPOBaTh M3MEHEHHE B HOBBIX YCIOBHUAX; - YMETb
MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO M MPAKTHYECKYI0 001acTH
KHU3HEICATCIIBHOCTH;

- YMETb HUHTETPUPOBATH 3HAHMUSI U3 PA3HBIX IPEIMETHBIX
o0acTe;

- BBIBUTaTh HOBbIE UJAEU, MpeasiaraTb OpUTMHAJIbHBIE
MOJIXOAbl W pEIIeHUs; CIHOCOOHOCTh MX MCIIOJb30BaHUS B
II03HABATEJIBHONW U COLMAIbHOM IPAKTUKE

- YMETb BBIABIATH XapakTEpPHbIC IPU3HAKH U U
B3aMMOCBA3b  H3YYCHHBIX  IIOHATUH,  IPUMEHATH
COOTBETCTBYIOIIME IOHATUS IIPU ONMCAHUU CTPOCHUS U
CBOMCTB B3aMMOCBSA3b W3YYCHHBIX IOHATHUH, NPUMEHSITH
COOTBETCTBYIOIIME IOHATUS IIPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX U OPraHUYECKHUX BEILECTB U UX
IIPEBpPALCHUM; BBIABIATH B3aUMOCBS3b XHMHUYECKUX
3HAHUU C TIOHATUSAMU U NIPEACTABICHUAMH IPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

I1P6 3 -ymeTh UCHOIB30BATh HAMMEHOBAHUS XUMUYECKUX
COEIMHEHUN MEXIYHAPOJHOIO COH3a TEOPETUYECKOU W
IPUKIAJHOM XUMMM U TPUBHAIBHBIE  Ha3BaHUSA
BAOXHEHIINX BEIIECTB (ITUJIEH, AaUEeTHIEH, IJIHULEPHH,
denon, Qopmanbaerus, yKCycHas KUCIIOTa, TJIMLUH,
YrapHbIM Ta3, YIVIEKUCIBIA Tra3, aMMHAaK, TalleHas
U3BECTh, HETallleHas U3BECTh, IUThEBAsl COJA U APYIHX),
COCTaBJIAATh (POPMYJIbl HEOPTAHUYECKUX U OPTaHUYECKUX
BEIIIECTB, YPAaBHEHMS] XMMUYECKUX PEaKIHi, OOBICHATH
UX CMBICH; IOATBEPKIATh XAPAKTEPHBIE XUMHUYECKHE
CBOMCTBA BEILIECTB COOTBETCTBYIOIIUMHU 3KCIIEPUMEHTAMU
Y 3aMKMCSIMU YPAaBHEHUM XUMHUYECKUX PEaKIIUA;

- YMETh YCTaHAaBIMBATH IPUHAJUICKHOCTh H3YYEHHBIX
HEOPraHMYECKUX W OpPraHMYeCKHX  BEHIECTB K
ONpPENEICHHBIM KJIaccaM M TIpynnaM COEIWHEHHH,
XapaKTepu30BaTh MX COCTaB M BAaKHEHIINE CBOWCTBA;
ONpeeNaTh BUABl XUMHYECKHX CBsi3ed (KOBaJeHTHas,
WOHHas, MeTaJlJIn4ecKasi, BOJIOPOJIHAS), THUIIBI
KPUCTAJIMYECKHUX PEIIETOK BEIIEeCTB; KiIacCu(UIUpOBaTh
XUMHUYECKHUE PEAKIINY;

- copmMupoBaTh MpPEACTaBICHHUS: O XUMHUYECKOH
COCTaBJIAIOLIEN E€CTECTBEHHOHAyYHOM KapTHHBI MHpa,
pOJM  XUMHUM B TIO3HAHWUU SIBICHUW TNPUPOIBI, B
(OpMHpPOBAaHUU MBILIUIEHUSI U KYJIbTYphl JHUYHOCTH, €€
(YHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOUN ISt
pellleHnsT TNPAaKTHMYECKUX 3a7ad U DKOJOTMYECKH




000OCHOBAHHOTO OTHOUIEHHSI K CBOEMY 3J0pPOBBIO H
MPUPOAHON Ccpenie;

I[IP6 4 yMeTh TPOBOAMUTH pacCUeThl MO XHUMHUYECKUM
dbopMynaM U ypaBHEHHMSIM XUMHUYECKHX peakIuil ¢
HCIIOJIb30BaHUEM dusnaeckux BEJIMYUH,
XapaKTEePU3YIOUIMX  BEIIECTBA C  KOJIMYECTBEHHOU
CTOpPOHBI: Macchl, 00beMa (HOpMaJIbHbBIE YCIOBUS) I'a30B,
KOJMYECTBA  BEIIECTBA;  MCIOJIb30BaTh  CHCTEMHBIE
XUMMUYECKUE 3HAaHUS I [PUHATUS PpELICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM

OK 02.
UcnonwzoBars
COBPEMEHHBIC
CpelcTBa MOUCKa,
aHanu3a u
HUHTEpIpeTaluu
uH(popManuu
nH(pOpMaIMOHHBIE
TEXHOJIOTHH TUTS]
BBITTOJIHEHUS

3a/1a4
npodeccnoHanbHOMI
NEeSATeTbHOCTH

u

B 00.1acTH HEHHOCTH HAYYHOTO MO3HAHMS:
JIP 04 chopmHupOBaHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAaykKu U OOIIECTBEHHOU
MIPAKTUKH, OCHOBAaHHOT'O Ha JUAJIOTe KYJIBTYp, CIOCOOCTBYIOIIETO
OCO3HAaHUI0O  CBOETO MECTa B  MOJUKYJIBTYPHOM  MHUPE;
COBEPILECHCTBOBAHUE S3BIKOBOM M YUTATEIBCKOW KYJIBTYPhl Kak
CpelCTBa B3aMMOJICUCTBHS MEXKAY JIOJbMU M TO3HAHUS MHUPA;
OCO3HaHUE LIEHHOCTM HAy4YHOW JIEATEIbHOCTH T'OTOBHOCTH
OCYILECTBIISITh MPOEKTHYI0 U MCCIEA0BATENbCKYIO JESTEIbHOCTD
WHJIMBHUIyaJIbHO U B TPYIIIE
OBnazneHue  yHUBEpPCAJIbHBIMU
JEUCTBUSAMMU:

MP 04 B) pabota ¢ undgopmanueii:

- BIAJCTh HAaBBIKAMU TONy4YeHUs WHQPOPMAIUU M3 HCTOYHHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIISITH TOWCK, aHAJM3,
CUCTeMAaTH3allMI0 U WHTEpPHpeTanuio WHPOPMAIUU Pa3TUIHBIX
BHJIOB U (hOPM TIpe/ICTaBICHUS

- CO3/1aBaTh TEKCThl B pa3NU4HBIX (opmarax ¢ y4eToM
Ha3HaueHUs WHGOpPMALMM ¥ T1ENeBOH AayAUTOPHH, BBIOUpAs
ONTUMATBHYIO (OPMY TIPEICTABJICHHS ¥ BU3YAITH3AIINH,

- OILICHUBATh JOCTOBEPHOCTb, ISTHTUMHOCTh HH(POPMAIIHIH, €€
COOTBETCTBHE MPABOBBIM U MOPATBHO-ITHYECKUM HOPMaM
HCII0JIb30BaTh cpencTBa MH(OPMAITMOHHBIX

yT-Ie6HI>IMI/I II0O3HAaBaTCIIbHBIMU

u

KOMMYHHKAIITMOHHBIX TEXHOJIOTHI B PEHICHUN KOTHUTHBHBIX,

I1P6 3- ymeTh IUIaHUPOBATh U BBINOJIHATH XUMUYECKHM
HKCIEPUMEHT (IIPEBpAILEHHs] OPraHUYECKUX BEILECTB IpH
HarpeBaHuM, I[IOJIy4€HHUE OTUJICHA U M3YyUYEHUE €ro
CBOMCTB, KAueCTBEHHbIE pEaKUMM Ha  aJbACTUIBI,
KpaxMaJl, YKCYCHYIO KHCIIOTY; JIeHaTypamus OeiIKoB mpu
HarpeBaHWH, LIBETHbIC peakluu OEJKOB;

IIPOBOAUTDH PEaKIIMU HOHHOTO OOMEHa, ONPEAEINATh CPeLy
BOJIHBIX PaCTBOPOB, KAUECTBEHHbIE PEAKIIMU Ha Cylb(haT-,
KapOOHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHUS;
pelaTh SKCIEPUMEHTaIbHBIE 3aJa41 10 TEMaM

"Metamnst" u "Hemetamisl") B COOTBETCTBUH C
IpaBUJIaMU TEXHUKHU 0€30MacCHOCTH MPH 0OpaIlieHHH ¢
BelIeCTBaMU U J1a00paTOPHBIM 000PYIOBaHHUEM;
IIPEJICTABIISTh PE3YJIBTAThl XUMUYECKOTO SKCIIEPUMEHTA B
(dbopme 3anmrcu ypaBHEHUH COOTBETCTBYIOIIMX PEAKIIMHA U
(bopMyIMpOBaThH BHIBO/IBI HA OCHOBE ITHX PE3YJbTaTOB;
I[IP6 6  -ymerb  aHaNUM3UpPOBaTh  XHUMHUYECKYIO
UHPOpPMALIMIO, MOJYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB
(cpenctB MaccoBoil uHpopmauuu, cetb VHTepHET U
IpyrHe);

I[IP6 4 -BmajgeTb OCHOBHBIMH METOJAaMHM HAY4YHOTI'O
MO3HAHUS  BEUIECTB M XUMHYECKUX  SIBJIICHUH
(nabmonenue, U3MEpEHMUE, 9KCIIEPUMEHT,
MOJICJINPOBAHME); YMETh POBOAUTH PACUETHI IO




KOMMYHUKATHBHBIX M OPTaHU3aIMOHHBIX 3a7ad C COOJIOJCHUEM
TpeOOBaHUII JPrOHOMHUKH, TEXHHUKH O€30MaCHOCTH, THTHUEHBI,
pecypcocOepekeHuUs, TIPABOBBIX U 3TUYECKUX HOPM,

HOpM MH(OPMAIIMOHHON 0€30MMaCHOCTH;

BJIAJICTh HABBIKAMU PACIIO3HABAHUS M 3AIIUTH HHPOPMAIHH,
WH(POPMALIMOHHOM 0€30MaCHOCTH JTMYHOCTH;

[0 XUMHUYECKUM (OpMYJIaM U YpaBHEHHMSIM XUMMUYECKUX
peakuuMii ¢ UCHOJNb30BaHUEM (PU3MUECKUX BEIHYUH,
XapaKTEPU3YIOIIUX  BEIIECTBA C  KOJWYECTBEHHOU
CTOPOHBI: MAacchl, 00beMa HOpPMaJibHbIE YCIIOBHSI) Ta3os,
KOJIMYECTBA  BCILECTBA;  MCIOJIb30BaTh  CHUCTEMHBIC
XUMHUYECKUE 3HAHUS Uil OPUHATHS  pELICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM

OK 04.

D¢ dexkTnBHO
B3aMMO/ICICTBOBATD
" paboratb
KOJUICKTUBE
KOMaH/1e

B
u

TOTOBHOCTE
CaMOOTIPEIEIICHUIO;
MP 03 -OBnaneHue HaBbIKAMU y4e€OHO-UCCIIEI0BATENBCKOM,

K CaMOpa3BUTHIO, CaAMOCTOATCIBHOCTH H

MPOEKTHOMN Y COUMAIBHON NIESITEIbHOCTH;
OBnazgeHue  yHHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JCACTBUSAMMU:

JIP 07 0) coBMecTHAN 1eATEIbLHOCTD:
ITOHUMATh U UCIIOJIB30BaTh IIPEUMYILECTBA KOMAHAHOU U
VH/IWBUYaJIbHOU paboThI;
MPUHUMATD Lenu COBMECTHOMN JIeATEIbHOCTH,
OpPraHM30BBIBATH U KOOPAVMHHUPOBATH JEHCTBUS MO €€ JOCTUKEHUIO:
COCTABJIATH IUIAH JEHCTBHUM, PaclpenessaTh POJIU C Y4ETOM MHEHUH
YYaCTHHUKOB O0OCYXJIaTh pe3yIbTaThl COBMECTHON pPabOTHI;
KOOPJAUHUPOBAaTh U BBIMOJHATH pabOTy B  YCIOBHUSAX
peasbHOro, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJACHCTBUS;
OCYHIECTBJIATh  IO3UTHUBHOE  CTPATETMYECKOE  IIOBEJACHUE B
Pa3NUYHBIX CUTYalUsX, MPOSBIATH TBOPUECTBO M BOOOpa’KeHHE,
ObITh MTHUIIMATHBHBIM

OBnazneHne yHUBEPCAIbHBIMU PETYJISITUBHBIMU JCHCTBUSIMMU:
MP 02 r) npunsaTHe ce0st M APYrUX JKOIeii:
IIPUHUMATh MOTHMBBI W apryMEHTBHl JPYIMX JIOAECH IpH
AHAJIN3€ PE3YJIBTATOB JIEATEIBHOCTH;
MPU3HABATH CBOE MPABO U MPABO APYTUX JIO/IEH Ha OLIHOKH;
pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIHMU APYTrOTro
4eJI0BeKa

[1P6 3 -ymeTh MIaHUPOBATh U BBHIMOIHATH XUMHUYECKUN
SKCIIEPUMEHT (IIPEBpALCHHsS] OPraHUYECKUX BELIECTB IpPHU
HarpeBaHUM, IIOJy4YEHUE OTUIEHA U U3YYEHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKLIMU Ha aJlbJIETH/Ibl, Kpaxmad,
YKCYCHYIO  KHCJIOTY;  JleHaTypauuss  OelKoB  IpH
HarpeBaHWHW, LIBETHBIC pEaKIUH OCIIKOB; TPOBOJHUTH
pEeaKkIMM HOHHOIO OOMEHa, OMNpeAeNsATb CPeoy BOJHBIX
pacTBOpOB, KAueCTBEHHBIE peakuuud Ha cynbdar-,
KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATHOH AMMOHHS;

IIPG 5 - pemaTh SKcrepUMEHTAJIbHBIE 3aJja4d 0 TEMaM
"Metamnsl" 1 "Hemeramibsl" B COOTBETCTBUHM C NPaBUIaAMU
TEXHUKHU O€30MacCHOCTU MpH OOpalleHUH ¢ BEUIECTBAMU U
nabopaTOPHBIM 00opyI0BaHUEM; IIPEJICTaBIIST
pe3yJbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (popMe 3anucu
YPaBHEHUI COOTBETCTBYIOIIUX peakuui u
(opMyNIHUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTAaTOB




OK 07.
ConelicTBOBaTh
COXPAHCHHUIO
OKpYKaroIler CpeIbl,
pecypcocoepexe
HUI0, IPUMECHSTh
3HAHUS 00
W3MEHEHUHU KJIMMAaTa,

JIP 14 B 0061acTH 3K0JI0rH4€CKOr0 BOCIIUTAHUSA
c(OPMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphl, TOHUMaHUE
BIMSHUS COLMAJIbHO-3KOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE
MPUPOJHONM M COLMAIBHON Cpelbl, OCO3HaHWE TIJ100aIbLHOrO
XapakTepa dKOJOTHIECKUX MTPOOIIeM;
- IJIAHUPOBAHUE U OCYIIIECTBIICHUE JICUCTBUNA B OKPY KarOIIEH
Cpele Ha OCHOBE 3HAHMA LelNe YCTOMYMBOTIO Pa3BUTH
YeJI0BEYECTBA; aKTUBHOE HENPUATHE NEHCTBUI, IPUHOCSIINUX BPE/

IP6 1 - chopmupoBaTh mpencTaBIEHUS: O XUMHUYECKOM
COCTaBJIAIOLICH €CTeCTBEHHOHAY4YHOM KapTHHBI MMHpa,
pOAM XUMHMM B TIO3HAaHUM SBICHHA MOPUPOIBI, B
(OpMHPOBAHUN MBIIUICHUS W KYyJIbTYpbl JIMYHOCTH, €€
(YyHKIMOHAIBHONH T'PaMOTHOCTH, HEOOXOOUMON  JUis
pelIeHusl  MPaKTUYECKUX  3a4ad M SKOJOIMYECKH
000CHOBaHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO H
MPUPOAHON Ccpenie;

CBIPBC, UCXOAHBIC
MaTepHuabl 115
00pabOTKHU CBIPBS,
MPUTOTOBIICHUS
nonypabpukaToB B
COOTBETCTBHUH C
VHCTPYKLUAMH U
periaMeHTamMu

a) CaMOOPraHu3alMs:

- CAaMOCTOSITEJIbHO COCTABJIATh IUIaH PELICHUs TPOOIEMBI C YIETOM
MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U
MIPEATIOYTEHUN;

MIPUHLIMIIBI OKpY’Karollen cpejie; I1P6 5

OepeKIIMBOr0O - yYMEHHUE MTPOrHO3UPOBATh HEOJArONPUATHBIE SKOJIOTUYECKUE| -  yMEeTb  coONIoaTh  MpaBWila  HKOJOTMUYECKH
IIPOU3BOICTBA, [IOCJICACTBUS IPEANPUHUMAEMBIX I€UCTBUM, IPEAOTBPAIIATh UX;  [I€JIeCO00pa3HOro TMOBEACHHS B OBITY M  TPYAOBOI
(P HEKTUBHO - pacllMpeHHe  OmbITa  JEATEIbHOCTHM  SKOJOTMYECKOMN IEATENbHOCTU B LENAX COXPAHEHHUS CBOErO 3J10pOBbSI U
NEHUCTBOBAaTh B HaIlpaBJIECHHOCTH; OKPY’KaIOIleW NPUPOAHOW CpElbl; YYUTHIBATH ONACHOCTH
Ype3BbIYAHBIX MP 03 oBnaseHre HaBbIKAMU y4eOHO-HCCIIE0BATENBCKOM, BO3JCHCTBUS HAa JKUBBIE OPIraHU3MBI ONPEIECICHHBIX
CUTYyaLUSAX IIPOEKTHOM M COLMAIIBHOM JEATEIbHOCTH; BEILIECTB, IIOHMMAas CMBICI IIOKa3aTess IpeAesIbHON

JIOITYCTUMOW KOHIEHTPaLuU

IIK 1.1. TPYA0BO€ BOCIIUTAHME! - BJIAJ€HUE  OCHOBOIIOJATaIIMMH  XUMHUYECKUMHU
IToaroraBnuBarth - TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO MOHATUSAMH, TEOPUSIMHU, 3aKOHAMU M 3aKOHOMEPHOCTSIMU;
pabouee MecTo, Ha IIPOTSHKEHUM BCEH JKU3HU; YBEPEHHOE I0JIb30BAaHNE XUMUYECKOM TEPMHUHOJIOTHEN U
00opy10BaHHE, OByajeHne YHMBEPCAJIBHBIMH PeryJsiTHBHBIMY ICHCTBUAMM: |CUMBOJIMKOM;

- cOpMUPOBAHHOCTh YMEHUS JaBaTh KOJIHYCCTBECHHBIC
OIICHKM ¥ TPOU3BOJUTH PACUYETHl MO0 XUMHYECKUM
dbopmynaM U ypaBHEHUSIM




IK 2.1.
[ToaroraBnuBarh
pabouee MecTo,
o0opymoBaHue,
CBIPbE, UCXOIHBIC
MaTepUabl IS
MPUTOTOBIICHUS
ropsIux OJO],
KYJIHUHApHBIX
W3EIUH, 3aKyCOK
pazHoo0pa3HOrOo
ACCOPTHMECHTA B
COOTBETCTBHH C
WHCTPYKIUSIMHA U
perJaMeHTaMu.

OByaieHHe KOMMYHMKATHBHBIMH J1e€HCTBUSIMU. COBMeCTHAasI
MeATeJbHOCTD.

- IOHUMATh U UCIIOJIL30BaTh MPEUMYIIECTBA KOMAH/HOH H
VHIUBUIYATBHON paboOTHI;

- IPUHUMATH [IEJTM COBMECTHOM JESATSIIbHOCTH, OPIraHU30BBIBATh U
KOOPJIUHUPOBATH JICUCTBUS IO €€ JOCTUKCHHIO: COCTABIISITH IJIaH
NCHCTBH, pacpeaesiaTh POJIH ¢ y4eTOM MHEHUH YYaCTHHKOB
00CYXKIaTh pPe3yJIbTaThl COBMECTHOU paboT

- BJaJCHHE  OCHOBOIIOJAralOIAMUA  XMMHYECKUMHU
MOHITHSIMH, TEOPUSMH, 3aKOHAMH M 3aKOHOMEPHOCTSIMHU;
YBEPEHHOE T0JIb30BAaHWE XHMHUYECKOHW TEPMHUHOJIOTHEH W
CHUMBOJIUKOM;

- cOpMHUPOBAHHOCTh yYMEHHUS JaBaTh KOJUYCCTBEHHBIC
OIICHKM ¥ TPOU3BOJUTH PACUYETHl [0 XHUMHUYECKUM
dbopmysaM U ypaBHCHHSM;

- BIQJICHHE TPaBWIAMU TEXHUKH O€30MacHOCTH TIpHU
HCIOJIL30BAHHN XHUMHUYECKHX BEIIECTB;

- BIIQJICHHEC OCHOBHBIMH METOJAMH HAyYHOTO ITO3HAHUS,
WCIIOJIB3YEMBIMU B XUMHUH: HaOJIOJCHHEM, OMHCAHHUEM,
N3MEpPEHUEM, SKCIICPUMEHTOM;

-yMeHue 00pabaThIBaTh, O00BACHATH pe3ynbTaThl
MPOBEJICHHBIX OIBITOB M JEJaTh BBIBOJIbI; TOTOBHOCTh U
CITIOCOOHOCTH NMPUMEHSATh METOJIbI TTO3HAHMSI TIPH PEIICHUN

MPAKTUYCCKUX 3aaa4,




2. CTPYKTYPA U COJEPX KAHUE OBIIIEOBPA3OBATEJIBHOM

JAUCHUTIJIMHBI «XUMUSA»

2.1. O0beM ITUCIUTUTAHBI M BHJIBI Y4€OHOU pabOThI

Buj yue6HOI paboThI

O0BEM B yacax

O6BeM 00pa3oBaTENIbHON MPOTPAMMBI JUCIUTUIAHBI 144
B T.4.

OCHOBHOE COJIepKaHUE 108
B T. ..

TeopeTuIecKoe o0yueHue 62
[IPaKTUYECKUE 3aHATHUS 23
B T.4. KOHTPOJIbHBIC PAOOTHI 10
mabopaTOpHBIC 3aHATHUS 23
[IpodeccrnoHambHO-OPUEHTHPOBAHHOE COJIEPKAHUE (COIEepIKaHHe

[TPUKIIaTHOTO MOJIYJISI) 28
B T. ..

TeopeTHdYecKoe 00ydyeHue 8
[MPaKTUYECKUE 3aHATUS 12
mabopaTOpHBIC 3aHATHUS 8
[TpoMexxyTouHast aTTecTalus (9K3aMeH) 8




2.2. TeMaTU4eCKHil IJIaH U COACPKAHHUE TUCITUTUTMHBI

Menneneesa. [Ipornossl JI.11. MenaeneeBa. OTKpbITHE HOBBIX XUMUUYECKHUX 3JIEMEHTOB.

HanmenoBanue Conepxanue yueOHOro Marepruaia (OCHOBHOE U PO eCCHOHATLHO-OpUEHTUPOBaHHOE), TJabopatopusie © | O0beM | dopMupyembie
pa3esoB U TeEM IPAKTUYECKUE 3aHATUS, IPUKIAJTHON MOIYJIb 4acoB KOMIIETEHIIUU
1 2 3 4

OCHOBHOE COJIepKaHUE 108
Paznen 1. OCHOBBI CTpOSHHUSI BEIIECTBA 10
Tema 1.1. OCHOBHOE coJepKaHne 10 OK 01
CrpoeHue aTOMOB  Teopernueckoe ofyueHne 6
XHMHUHCCKUX 1-2.CoBpemeHHast MOJIENTb CTPOSHHSI aTOMA. DJIEKTPOHHAS KOH(UTYpaIus aToMa.
PHCMCHTOB H 3-4Knaccudukanus XAMHYECKUX JIEMEHTOB (S-, P-, d-35eMeHThI). BaieHTHBIE 3J1eKTPpOHBL. BajieHTHOCTS.
fipupona (JJIEKTpOHHAs NPUPOJa XUMHUUECKOH CBSA3U. DIEKTPOOTPULIATEIbHOCTD.
XUMHICCKOU CBAN |5 g K opartenTHAs CBSI3b, €€ PA3HOBHUIHOCTH M MEXaHH3MbI 00Pa30BaHMs (OGMEHHbIH 1 JOHOPHO- 6

axuenTopHbii). oHHast cBsi3b. MeTtannuueckast cBsi3b. BonopoaHast cBs3b. MexMoeKyisapHble

B3alMOJICHCTBHUSI.

M30TOMEL OCHOBHOE M BO3OVIKIICHHOE COCTOSHHE aTOMA. THODHUIN3AIINS ATOMHBIX ODOMTAICH.

IIpakTH4eckue 3aHATHS 2

7-8 Pemenue nmpakTHYECKHUX 3a/IaHUI HA COCTABJICHUE YJICKTPOHHO-Tpaduueckux Gopmy sineMeHToB 1-4

nepronoB. Perienne 3ajaHuil Ha NCIOIb30BaHUE XMMUYECKON CUMBOJIMKY U Ha3BaHUM COEAMHEHUH I10

HOMEHKJIaType MEXIYHAPOJHOTO COK3a TEOPETUUECKON U MPUKIATHON XUMUN U TPUBUAIBHBIX HA3BAHUM 11

COCTaBJIEHUS] XUMHUECKUX (POPMYJT IByXaTOMHBIX CO€AMHEHUH (OKCUIOB, CYIb()UI0B, THAPUAOB U T.I1.) U 2

DVIUX HEODIraHMYCCKHUX COCTMHECHNN OTICNEHBIX KIACCOB.

Tema 1.2. OcHOBHOe co/iep:KaHue 2 OK 01
Ilepuonuyeckuii  Teopermueckoe 0Gyuenne OK 02
SaKOH H TabAna IIpakTH4ecKkue 3aHATHUS 2
JI.1. MeHneneeBa

0-10.ITepuoanueckas cucteMa XumMuaeckux emeHToB J[.1. MenneneeBa. @u3nueckuii cMbIca

[lepnoguueckoro 3akona JI.1. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKUX JJIEMEHTOB,

00pazyeMbIX UMH MIPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUH € TOJI0KEHUEM XUMHUECKOTO HJIEMEHTA B

[lepuoguueckoii cucteMe. MupoBo33peHueckoe U HayuyHoe 3HadeHue [lepuonnueckoro 3akona /1.1. 2




Pelienre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapaKTepU3aLNI0 XUMHUECKUX AJIEMEHTOB
«MeTtammnueckue / HeMeTaJUIMYECKUE CBOWCTBA, DJICKTPOOTPULIATEIBHOCTD U CPOJICTBO K 3JICKTPOHY

X UMHUYECKHX JIEMEHTOB B COOTBETCTBUE C UX AJIEKTPOHHBIM CTPOCHUEM U MOJI0KECHUEM B MEPUOIUUECKOM
crucTeMe XuMuieckux snemeHToB .M. MeneneeBay.

Paznen 2. XuMu4eckue peakiuu

Tema 2.1. Tursl
XUMHAYECKUX
peakiui

OcHOBHOE co/Iep:KaHue

Teopernyeckoe o0yueHue

11-12. Knaccudukanust ¥ TUITBI XUMHUYECKUX PEAKIMI C y9aCTHEM HEOPTaHUYECKHUX BEIIECTB.
KosmdyecTBeHHBIE OTHOIIEHUS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PACUETHI IO
YpaBHEHUSIM XMMHUUYECKUX peakiuii. Mosb Kak eIMHUIa KOJTMYecTBa BemecTBa. MossipHasi Macca. 3aKOHBI
COXPAHEHHS MacChl U IHEPIUU. 3aKOH ABoraapo. MosspHsiil 00beM razoB. OTHOCUTEIbHAS IFIOTHOCTD I'a30B.
13-14.Peaknuu KOMILICKCOOOPA30BaHUs C y4acTHEM HEOPraHMYCCKUX BellecTB (Ha mpuMepe
CHIPOKCOKOMIUIEKCOB IMHKA M ATFOMUHU).

HpaKTuqecmle 3aHATUA

15.CocraBnenue ypaBHEHUI peakUil COETUHEHUS, pa3IoKEHUs, 3aMelleHus,, OOMeHa. YpaBHEHUs peakLuil
COpEHUs,, HOHHOTO 0OMEHA, OKHCIIEHUA-BOCCTAHOBIICHUSI.

PacueT KOIMYeCTBEHHBIX XapaKTEePUCTUK MCXOIHBIX BELIECTB U MPOAYKTOB peakluuu. PacueT koim4ecTBEHHbBIX
XapaKTEePUCTUK TMPOAYKTA PEAKIIUH COCAUHCHUS, €CITU OJIHO U3 BELIECTB JJAaHO B M30BITKE M/MIH COACPIKHUT
npumecH. PacueT MaccoBoil niu 00bEeMHOM JJ0IM BBIX0J1a MPOAYKTA PEaKIMH COETUHEHUS OT TEOPETHUECKU
BO3MOXKHOTO. PacueT 00beMHBIX OTHOIICHUH ra30B. PacueT macchl (00beM, KOJTMYECTBO BEIIECTBA) MPOIYKTA
[PEAKINY, €CIIM OJHO U3 BELIECTB JaHO B BUJE PacCTBOPA € ONPENEIEHHON MacCOBOM 10JIEH PACTBOPEHHOTO
BEILIECTBA.

YPaBHeHI/IH OKkHcIeHUsA-BoccTaHOBIeHU. CTeneHb okucneHus. OKUCIUTENb U BOCCTAHOBUTEIb.
16.0OKHCINTEILHO-BOCCTAHOBUTEIHHEIE PCaKknuu B IprUpoaAL, MPONU3BOACTBCHHBIX ITPOLECCaAX U
PKU3HCACATCIIBHOCTH OPIraHU3MOB. OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIN MoTeHIaJI CPCbI. CocraBieHue 1
YPaBHUBAHUC OKHNCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX pCaKHI/Iﬁ MCTOJAO0M BJICKTPOHHOT'O bananca. Tunmaasie
HCOPraHNYCCKHUEC OKUCIIUTCIIN U BOCCTAHOBUTCIIU. 9HeKTp0J’IH3 pacTBOPOB U paCIlJIaBOB CoOJIei.

OK 01

Tema 2.2.
DIEKTPOTUTUYECKA

OcHOBHOE coepxxaHue

OK 01

Teopernyeckoe o0yuenue

SN




51 Trcconanys u
MOHHBII OOMEH

17-18.Teopust HIeKTPOIUTHIECCKON Aucconnanuu. Peakiiun nonHoro ooMena. CoctaBiieHUE peaKiuit
MOHHOTO 0OMEHA IMyTEM COCTABJICHUS WX MOJIHBIX U COKPAIICHHBIX HOHHBIX YPAaBHCHHUIA.
19-20.I'maponu3 cosneii. 3HaUeHUE THAPOIH3a B OMOJIOTHYECKHX OOMEHHBIX Tpolieccax. [I[pumenenue
CUIPOSTN3a B IPOMBIIIUICHHOCTH.

MOHHAs, METAJUINYECKast). 3aBHCUMOCTh (PHM3MYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUTMYECKON PEIIeTKH.
27-28.11pnunHbBl MHOTrOOOpa3Hs BELIECTB.
CoBpeMeHHBIE MPECTABICHHUS O CTPOCHUH TBEP/BIX, JKUIKHX M ra3000pa3HbIX BemeCcTB. JKUIKIe KPHCTAIIIBI.

IIpakTHyecKkue 3aHATHA

29-30.Periienre 3aau Ha pacyeT MacCOBOM 0T (MAacChl) XUMHUYECKOTO 3JIEMEHTa (COSNHEHHUS) B MOJIEKYJIE
(cmecu). Pemenne mpakThyeckux 3aJaHUil MO Kiaccu(UKalMM, HOMEHKIATYpe M XUMHUYECKUM (popmyrnam
HEOPraHMYECKUX BEUIECTB pa3IMYHBIX KIaccoB (Ha3blBaTh W COCTaBISATH (OPMYJIBI  XHUMHUYECKHUX
BEIIIECTB, OMPECIATh MPUHAICKHOCTH K KITAcCy).

JlabopaTopHble 3aHATHS 2
21-22J1abopaTtopHas pabota «Peakuuu ruponzay.
MccenoBaHue cpebl paCTBOPOB COJICH, 0OPa30BAHHBIX CHIIBHBIMU U CJIA0BIMU MPOTOJIUTAMH, U UX 2
peakuii ¢ pacTBOpaMH LIe0uH U KapOoHaTa Hatpusi. COCTaBICHHUE pEeaKIui TUAPOIIN3a COJICH.
KonTponbHas padorta 1 CtpoeHue BeliecTBa U XUMUYECKUE PEaKLIUU. 2
Paznen 3. CTpoeHue U CBOIiCTBA HEOPTAaHUYECKHUX BelleCTB 24
Tema 3.1. OcHOBHOE co/iepKaHue 8 OK 01
Knaccuduraus, [Teopermueckoe o6ydenue 6 OK 02
HOMEHKJIATypa U =
23-24.Ilpeamer HeopraHudeckor XuMuM. B3anMocBsi3b Heopranudeckux BeriecTs. Kinaccudukanus
CTpOEHHE
P Heoprannyeckux BemecT. [IpocTeie u crnoxxHbie BemecTBa. OCHOBHBIE KIACCHI CIIOKHBIX BEHIECTB (OKCHIBI,
HEOPraHHMYECKUX
p CHIPOKCHU/IBI, KUCIIOTHI, coyin). HOMEHKIaTypa U Ha3BaHHWE HEOPTaHUYECKUX BEIIECTB UCXOS U3 HX
BEIIIECTB o .
B XUMAYECKOH (OPMYIIBI MIIM COCTABICHHE XUMUIECKO (POPMYITBI MCXO/Is1 M3 Ha3BaHUS BELIECTBA TI0
MEXTyHApOAHON WM TPUBHUATIHHOW HOMEHKIIATYpE.
25-26.MexMoneKysipHble B3auMoieicTBrs. KprucTamioruapaTsl. ArperaTHble COCTOSTHHS BEIIECTBA.
Kpucraminueckue u aMmopQHbie BemecTBa. TUITbI KPUCTAIITMYECKUX PEIIETOK (aATOMHAs, MOJIEKYIApHasi, 6




Vicrounuku  Xxumuueckod  uHpopmanumu (HayuHas W ydeOHO-Hay4yHas  JIATeparypa, CpEICTBA
MaccoBoii nHpopManuH, cetb VHTepuer u apyrue). [lonck nHpopManmu mo Ha3zBaHUAM, UAECHTH(UKATOpPAM,
CTPYKTYPHBIM (pOPMYJIaM.

Tema 3.2. ®u3uko- (OCHOBHOE copepKaHHE 10 OK 01
XAMIICCKHC Teopernyeckoe o0yueHue 6 OK 02
CBOMCTBA =
31-32Metamnbl. O0mue Quznueckue ¥ XMMHYECKHE CBOMCTBAa MeTauioB. CrocoObl MOJTydeHUs. 3HAYEHUE
HEOPTaHUYECKUX
. P METAJUIOB U HEMETAIJIOB B MPUPOJIE U KHU3HEACITEILHOCTH YeIOBEKa U OpraHu3MoB. Kopposusi MeTalljioB: 2
BEIIICCTB
B BUJIBI KOPPO3UH, CIIOCOOBI 3aLIUTHI METAJUIOB OT KOPPO3HH.
33-34Hemerammel. OOmue ¢u3MYecKne W XUMHYSCKHE CBOMCTBA HEMETAUIOB. THIMYHBICE CBOWCTBA
meTarioB 1Y— Yl rpynn. Knaccudukamuss m HOMEHKIATypa COEAMHEHUH HeMmeTaioB. KpyroBopoTsl 2
OMOTCHHBIX JJIEMEHTOB B IPUPOJIC.
35-36 XMUYeCKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAHWYECKUX BEIIECTB (OKCUIOB, TUIPOKCHIOB, KHCIIOT,
CoJIeH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCAMHEHUH, BBICIITHX 2
OKCHJIOB Y TUJIPOKCHIOB.
[pakTUYecKue 3aHATHS 2
37-38.CocraBneHue ypaBHEHUN XHUMHUYECKUX DPEAKIMi C y4acTHEeM MPOCTHIX U CIOKHBIX HEOPTaHMYECKHUX|
BEIICCTB: OKCHIOB METAJJIOB, HEMETAJJIOB M aM(DOTEPHBIX JIEMEHTOB; HEOPTaHUYECKHUX KHUCIIOT, OCHOBAaHUH |
aM(pOTEPHBIX TUIPOKCUIOB, HEOPTAHUUECKUX COJICH, XapaKTEpU3YIOIUX UX CBONCTBA.
PemeHue MpakTHKO-OPUEHTUPOBAHHBIX TEOPETHYCCKUX 3aJaHWi Ha CBOWMCTBA W ITOJTYUYCHHE 2
HEOPTaHUYECKUX BEIIECTB.
JlabopaTopHble 3aHATHS 4
39.-40JIa6oparopHas padota «CBONHCTBA METAJUIOB M HEMETAJLJIOBY.
MccnenoBanue (GU3MUECKUX U XUMHUYCCKUX CBOWCTB META/UIOB M HEMETAJLIOB.
41-42Pemenne SKCIEPUMEHTANbHBIX 33/a4 1O CBOWCTBAM XHMMHUYECKHM CBOWCTBAM METalIOB H 4
HEMETAJJIOB, 110 PACIIO3HABAHUIO ¥ IMOJNYYEHHUIO COCTUHEHUH METaNIOB U HEMETAJUIOB.
Tema 3.3. OcHOBHOE coep:kaHne 3 OK 01 OK 02
[Ipon3BoACTBO TeopeTnyeckoe odyuenne 2
HEOPTaHUYECKUX
3 43-44.00mme TpeICTaBICHUsT O TPOMBIIUICHHBIX CIIOCO0aX IMOJIYYCHHS XUMHUYECKHX BellecTB (Ha
BEIIECTB. SHAYCHHE .
B pUMepe MPOU3BOACTBA AMMHUAKA, CEPHOM KHCIIOTHI). 2

1 IPUMCHCHHC B

Uepnass u nBeTHas Metamnyprus. l[IpakTrmdeckoe TpPUMEHEHHE JJIEKTPOJnM3a ISl TOJTyYeHUS




ObITY 1 Ha

ICJIOYHO3CMCIIBbHBIX METAJIJIOB U AJIOMHUHHA. CTeKJ10 U CUIIMKaTHAs MMPOMBIIIIICHHOCTD. Hp06ﬂeMa OTXO0A0B U

MPOU3BOCTBE MOOOYHBIX MPOTYKTOB.
[IpakTHyeckue 3aHSITUSA 1
A5.Pemmienre  MPakTUKO-OPUEHTHPOBAHHBIX 3aJlaHMM O PpOJIM HEOPTAaHMYECKOW XHMHHM B Pa3BUTHUU
MCIUIMHBI, CO3JaHUM HOBBIX MaTepHalioB (B CTPOMTEIbCTBE M JP. OTPACISAX HPOMBIINIICHHOCTH), HOBBIX
MCTOYHUKOB SHEPIrHM (aJbTEPHATHBHBIC WCTOYHHKHA OHEPrUH) B PEIICHUH MPOOIEM 3KOJOTHYECKOH, 1
PHEPTeTUYECKON W THINEBOW 0€30MacHOCTH.
KonTponbHas pabota 2 CBOWCTBAa HEOPraHUYECKUX BEIIECTB. 2
Pa3pgen 4. CTpoeHune ¥ CBOMCTBA OPraHMYeCKMX BelleCTB 28
Tema 4.1. OcHOBHOE co/iepKaHue 4 OK 01
Kiaccnguxanus, Teopernueckoe odyueHue 2
CTpOCHHC 1 46.ITpeqMeT opraHuvecKoi XUMuH. B3anMOCBsI3h HEOPTaHMYECKUX M OPTaHMYSCKUX BEIIIECTB.
HOMCHKJIATYpa XYMUYecKkoe CTpOEHHE KaK IMOpPAJOK COEAMHEHHS aTOMOB B MOJIEKYJE COTJaCHO HX BAJEHTHOCTH.
OPTaHITHCCKUX OCHOBHBIC TIOJIOXKCHHUS TEOPHH XHUMHYECKOTO CTPOCHHSI OpraHMYeckmx coemuHeHwi A.M. Bytieposa.
PEIecTR 47.YTIepoaHbI  CKEJIeT OPraHWYeCKOW MOJIEKYJbl. MOJIEKYJSIpHBIE M CTPYKTYpHBIE (pa3BepHYyThIC,
COKpAIllCHHBIE) XUMHUYCCKUE (OPMYJIbl. 3aBUCHMOCTh CBOWCTB BEIIECTB OT XHMHUYECKOTO CTPOCHUS]
Mostekys. M3omepust W u3oMepsl (CTPYKTypHas, reoMeTpuueckas (muc-tpaHc-usomepus). KpaTHocTh 2
XUMHUYECKOM CBSI3H.
[TonsiTue o hyHKIMOHATBHOU TpyIie. [[puHIHIbI K1accuGUKay OpraHUYeCKUX COeTMHEHUH.
MexTyHapoIHAass HOMEHKIJIATYpa U MPUHITUIIBI HOMEHKJIATYPhl OPTAaHUYICCKUX COCTMHECHUH.
[pakTUYecKue 3aHATHSI 2
48-49. HomeHknaTypa OPTaHWYECKUX COSAMHCHUN OTACIBHBIX KJIACCOB
(HachIlIIEHHBIE, HEHACHIMICHHBIC © apOMAaTHYCCKHUE YTIEBOJOPOIbI, CIUPTHI, (DEHOIBI, albJCTH/IbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI H Jip.) COCTaBJICHUE MOJHBIX M COKPANICHHBIX CTPYKTYPHBIX (OPMYJI OpraHUYECKHX|
BEIIECTB OT/AENBHBIX KIACCOB, HCIIOJIb3ysd HMX Ha3BaHHUS IO CHCTEMaTHYecKoil HOMEHKIaType. Pacders] 2
npocreiiiieii GopMyNIbl OPraHHYECKOW MOJICKYJIBI, HCXOS U3 SJIEMEHTHOTO cocTaBa (B %0).
Tema 4.2. CBoiicTBa|OCHOBHOE cOlepKaAHHE 11 OK 01
OpTaHnaCCRIX TeopeTnueckoe o0yueHmne 9 OK 02

coe TMHEHU




DU3NKO-XUMUYECKUE  CBOWCTBA  OPraHMYECKMX COCAMHEHHH  OTHIENBbHBIX  KJIAacCOB  (0COOEHHOCTH|
K1acCU(pUKAlMM MU HOMEHKJIATyphl BHYTPHM KJlacca; IOMOJIOTMUYECKMH psia M olmas ¢dopmyna; U30MepHs;
(u3nveckue CBOMCTBA, XUMUYECKUE CBOMCTBA; CIIOCOOBI TIOTYUYEHUS):

50-51. npenenbHbIE yriIeBOOPOAbl. ['opeHre MeTaHa Kak OIMH U3 OCHOBHBIX HCTOYHUKOB TeIlja B
[IPOMBILUIEHHOCTH U ObITy. CBOWCTBA IPUPOJHBIX YIJIEBOAOPOOB, HAX0XK/IEHUE B IIPUPOJE U IPUMEHEHNE
AJIKAHOB,

52-53 HempenenbHbBIE M apoMaThyeckue yriieBoAopoisl. llomumepusanus JTUieHa KaKk OCHOBHOE)
HaIlpaBJICHUE €ro MCIHOJIb30BaHUs. ['OpeHHe aleTusieHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO ILJIAMEHU
ISl CBapKU M PE3KH METaJLIOB,;

54-55 KkuciaopoacoaepKaliue COeAMHEHHUs (COMPTHI M IPOCThie AHUPHI, (DEHOJBI, albICTUABI U KCTOHHI,
KapOOHOBBIC KHCIOTHI W HMX MPOH3BOJHBIC). [IpakTHyeckOoe NPUMEHEHHE OSTUIICHTIIMKOJISA, TJIHICPHHA,
denona.

56-57.[lpumenenue GopManbIeruaa, aneTalblIeTuaa, YKCYCHOW KHCJIOTH. Mpblla Kak COJH  BBICIIUX
KapOOHOBBIX KHCIIOT. MoOMOIIME CBOMCTBA MbLIA;

58-59 azorcoaepikaiiie coeUHEHUs (AMUHBI I AaMHHOKHUCIIOTHI, OEJIKH).

60-61Knaccudukanus 1 0COOEHHOCTH OpraHUYECKUX peakiuii. PeakiimoHHble IEHTPhI. Pagukaisl.
[TepBoHAYATEHEIC MTOHATHUS O THIIAX U MEXaHU3MaX OPraHMYECKUX PEaKIIHM.

HpaKTuqecmle 3aHATHUA

62-63PerieHue nenoyek NpeBpalieHuil Ha FeHETUYECKYIO CBsI3b MEX/1y KJIacCaMU OPTaHMYECKUX COeTUHEHUI
C COCTABJICHMEM HA3BAHWW OPraHUYECKUX COCITMHEHU 110 TPUBHAIBHON WIIM MEXTYHAPOIHON
CUCTEMaTUYECKON HOMEHKIAType. Perenne pacyeTHsIX 3a1a4 110 YPaBHEHUAM PEaKIU C y4aCTUEM
OPraHUYECKUX BEIIECTB.

JlabopaTopHblie 3aHATHS

64-65J1aboparopras pabota «IlorydeHne 3THIICHA U U3YYCHHUE €T0 CBOMCTBY.

[TonyueHue STUICHA U3 dTaHOJA B Ja0OpaTOPUU M U3yUeHHUE ero (PU3MUEeCKHX M XUMHUYECKHX CBOMCTB. 66-
67CocraBieHue peakiuii MPUCOCTMHEHUS U OKUCIICHHS Ha IpUMEpe dTHJICHA. Pelenne pacueTHBIX 3a/1a4 C
MCIOJIB30BAaHUEM IJIOTHOCTH T'a30B 10 BOJIOPOJY M BO3IYXY.

Tema 4.3.
Opranuueckue

OcHOBHOE coepxxaHue

Teopernyeckoe o0yueHue

OK 01
OK 02




BEIIECTBA B
PKU3HEEATEIBHOCT
1 4EJIOBEKA.
[Ipon3BOACTBO U

68-69..buooprannueckue coenuHeHus. llpumeHeHMe W OWOJNIOTHYECKas poOJIb YIiIeBOJOB. OKHCICHHE
YTJICBOJAOB — MCTOYHHUK SHCPTHUU KUBBIX OPraHU3MOB. Ob6nactu MNPUMCHCHHA aMHWHOKHUCIIOT. HpeBpameHHﬁ
0CTKOB MUK B OpraHm3Me. buonormueckue QyHKiuu OenkoB. Bbuonormueckue (yHKIMM XKUpoB. Poibl2
OpPraHUYECKON XUMUU B PEIICHUU TPOOIJIEM MHUIIEBON 0€30MaCHOCTH.

[IPUMEHEHUE 70-71.HyknenHOBBIE KHCIIOTHI: cocTaB U cTpoeHrne. CTpoeHne HyKi1eoTH10B. COCTaB HYKJIEUHOBBIX KHCIIOT 2
OpraHuyeCcKuX (IHK, PHK). Posb HyKIIEHHOBBIX KHUCIIOT B KU3HEAEATEIIBHOCTH OPraHU3MOB.
BEIIECTB B
HPOMBIILTEHHOCTH 72-73.1lpon3BOACTBO  OpPraHMYECKMX  BEIISCTB.  IMPOM3BOJCTBO  METaHONA, IHepepaboTka  HETH.
[losvaTHIIEH KaK KpPYNHOTOHHAXHBIM MPOAYKT XMMHUYECKOTO Npou3BoAcTBa. [IpuMmeHeHMe 3TuieHa.
[Ipou3BOACTBO U MPUMEHEHHUE KayyyKa U Pe3UHBIL.
74-75.CUHTETUYECKUE U HCKYCCTBEHHBIE BOJIOKHA, MX CTpOEHME, CBOicTBa. [IpakTHueckoe MCHOIb30BaHUE
BOJIOKOH. CHHTETHYECKUE TJICHKU: M30JISALUS AJisl MPOBOJOB, MEMOpaHbI AJSl ONMPECHEHUS BOJBI, 3alIUTHHIC
[UICHKK JJIi aBTOMOOWJICH, TUIACTBIPH, XHPYPrUYecKue TOBsS3KH. HOBBIE TEXHOJIOTHHM JalbHEHIIEero 4
COBEPIICHCTBOBAHUS MOJTMMEPHBIX MAaTEPHAIIOB.
Posib oprannueckoil XMMUU B pEIICHUH PO0IeM SHEPreTHUECKOW O€30MacHOCTH, B Pa3BUTHU MEIUITUHBI,
CO3/IaHUU HOBBIX MAaTE€PHAJIOB, HOBBIX HCTOUHHUKOB YHEPTHH (TbTEPHATUBHbBIE HCTOUHUKU SHEPTUN ).
IIpakTH4yecKkue 3aHATUSA 2
76-77.PemieHue NpakTUKO-OPUEHTUPOBAHHBIX 33/IaHUI TI0 COCTABIICHUIO XUMUYECKUX PEAKIIHH, OTpakaromnux
XMMHYECKYI0 aKTUBHOCTh OPTaHUYECKUX COSMHECHUI B Pa3IMYHBIX cpeax (MIPUPOTHBIX, OMOTOTHIECKUX, 2
TEXHOTCHHBIX).
KontpoubHas padora 3 CTpyKTypa U CBOICTBa OPraHMUECKUX BEIECTB. 2
Paznen 5. Kuneruyeckue U TepMOANHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKMX pPeakui 6
Tema 5.1. OcHOBHOE co/iep:KaHue 2 OK 01
Kunernieckue  [Teopernueckoe obydeHme 1 OK 02
PAKOHOMEPHOCTH 178 79 X yivmueckue peakuuu. Knaccuduxamuss XMMHYECKUX peakuuid: Mo (¢a3oBOMY COCTaBy
"POTEKANMI (rOMOTEHHBIE M T€TEPOTCHHBIE), TI0 UCIIOJIb30BAHUIO KaTalu3aropa (KaTaIuTHYECKHE 1 HEKaTATUTHYECKHUE).
XHMUHECKHX 80-81CKOpOCTh peakiiy, €€ 3aBHCUMOCTh OT Pa3IMYHBIX (DAaKTOPOB: TPHUPOJBI pPEarupyroNINX BEIIECTB,
pealimm KOHIICHTPAIlMM PEarHpyIOMIMX BeIeCcTB, Temrepatypbl (mpaBuio Banr-T'odda), minomaam peakmoHHOMH
MMOBEPXHOCTH, HAIMYUS KaTanu3aropa. Poib kaTanin3atopoB B MPUPOE U MPOMBIIIIEHHOM POU3BOJICTBE. 4
OHeprus akTUBaIMM. AKTUBUPOBAHHBIN KoMIuiekc. Karanusarops! u katanu3. Poib kaTaau3aTopoB B
MPHUPOJIE U IPOMBIIIIEHHOM NPOU3BO/JICTBE.
IabopaTopHbIe 3aHATHS 2




82-83.M3yueHne 3aBUCHMOCTH CKOPOCTH XHWMHUYECKOW pEaKIMH OT KOHIICHTPAIMHW pPearupyrommx
BEIIECTB ¥ TEMIEpaTyphl.

UlaGopaTopHas paboTa Ha BBIOOD:

1. JlaGoparopuas pabora «OmnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIUU OT KOHIICHTPAIUH
pearupyroumx BewecTBy». lccienoBaHue  3aBUCUMOCTH  CKOPOCTH — pEakUUMU OT  KOHIIEHTpPALUU.
OmnpeneneHre KOHCTAaHTHI CKOPOCTH PEAKLUH rPaUIECKUM METOIOM.

2. JlaboparopHas pabora «OnpeneneHue 3aBUCUMOCTH CKOPOCTH PEaKLUU OT TEMIEepPaTyph».
lccnenoBanne 3aBUCMIMOCTH CKOPOCTH PEaKIIUH OT TEMIIEpaTyphl. Pacyer sHeprum akTUBaIlMKN PEAKIIHH.
Perienre npakTUKO-OPHUEHTUPOBAHHBIX 3aJlaHUil Ha aHaiW3 (AaKTOPOB, BIMSIONIMX HAa W3MEHEHHE
CKOPOCTH XUMHUYECKON PEAKIUU.

Tema 5.2.
TepmoauHaMuyecK
1€ 3aKOHOMEPHOCTH
[IPOTEKAHUS
XUMUYECKUX
[pEaKIUid.
PaBHOBECHE
XUMHAYECKUX
peaKkun

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue

84-85Knaccudukanyus  XUMUYECKMX  peakiuii: 1mo  TemmoBoMmy  3(Qdekty  (IK30TepMHUYECKue,
DHIOTEPMUYECKHE), M0 oOparuMocTd (0OpaTUMble W HeoOpaTuMbie). TermoBbie APQPEKTH XUMHUYCCKUX|
peakiuii. Tepmoxumuueckue ypaBHeHUA. OOpaTUMOCTh peakiuil. XUMHYECKOe pPaBHOBECHE U  €ro
CMEIICHUE O] JICHCTBHEM pa3IMYHbIX (HaKTOpOB (KOHICHTpAIMS PEarcHTOB MU MPOIYKTOB PEaKIUH,
TaBiieHHe, TeMIepaTypa) IJs CO3/AaHHus ONTUMAJbHBIX YCIOBUN MPOTEKAHUS XMMHUECKUX MPOIIECCOB.
86-87Ilonsarue 06 sHTaNBNUU U dHTponmH. DHeprus ['mbOca. 3akoH ['ecca u ciencrBus u3 Hero. Ponb
CMEIIIEHNS PaBHOBECHS B TEXHOJOTHYECKHUX MpOIleccax.

HpaKTuqecmle 3aHATHUA

88-89.I1punmumn Jle llarense. Bausiane paznumaHbX (hakTOPOB HA U3MEHEHHE PABHOBECHS XHMUYECKUX
peakiuii. 3aKOH JEHCTBYIOMIMX MacC M KOHCTaHTa XMMHUYECKOTO paBHOBeCHs. PacdeTsl paBHOBECHBIX
KOHIICHTpAIMil pearnpyrolnx BEIIECTB U MPOAYKTOB peakiuil. Pacuersl TennoBoro a¢dexra peakium.
Pemenne NpakTUKO-OPHEHTHPOBAHHBIX ~ 3aJaHMii  Ha mnpuMmeHeHue mnpuHnuna Jle-lllarense s
HAXOXICHHSI HAIIPABJICHUS] CMEIICHHS PABHOBECHS XMMHUYECKON peakiMyd W aHaiu3 (akTOpOB, BIHUSIOIINX
Ha CMEIICHHE XUMHYECKOTO PABHOBECHS.

IaGopaTopHbIe 3aHATHS

00-91.JTaboparopHast paboTa «/3ydeHne BIHSHHAS Pa3IMYHBIX (PaKTOPOB HA CMEIICHUE XUMUYECKOTO
paBHOBecHs». VcciieioBaHUe BIMSIHUS M3MCHEHUSI KOHIICHTPAIIUKM BEIICCTB, PEAKIIMU CPEIbl U
TCMIICPATYPhI HAa CMCHICHUC XUMHWYCCKOT'O PaBHOBECH . CpaBHeHI/Ie IMOJIYYCHHBIX PE3YJIBTATOB C
TEOPETUYECKU IPOTHO3UPYEMBbIMU Ha ocHOBe npuHIuna Jle [llarenbe.

OK 01
OK 02




KonTponbHas paboT

a 4 CKopocTh XMMHUYECKOM peakluyu U XUMHUYECKOE PABHOBECHE.

Pasnen 6.

I[ncnepcnble CHUCTEMBbI

Al Wl oo

Tema 6.1. OCHOBHOE coep:KkaHne OK 01
JlucrepcHbie TeopeTnueckoe o0yuenue OK 02
CUCTEMBI U OK 07
92-93 lucnepcHbie cuctemsbl. Kommonaasie cuctembl. cTHHHBIE pacTBOPHI.
(baKT? pbI uX PacTBopeHne kak (U3MKO-XUMHUYECKHi mporiecc. PactBopel. CrocoObl TPUTOTOBJICHUS PAaCTBOPOB.
Y CTOMHHBOCTH PactBOprMOCTb. MaccoBast 7051 pacTBOPEHHOTo BemiecTBa. lIpeaenbHO AOMyCTUMBIE KOHLEHTpAIMH U]
MX UCIIOJIb30BAaHKE B OIIEHKE IKOJOTHYECKON 0€30MacHOCTH.
04.-95 Knaccudukanusi nucnepcHbIX cucteM 1O coctaBy. CrpoeHne U (AaKTOphl  yCTOWYMBOCTH
IMCIIePCHBIX crcTeM. Pacnio3HaBaHME UCTHHHBIX PAcTBOPOB, KOJUIOMIHBIX PACTBOPOB W TPYOOIUCIIEPCHBIX 4
cucreM. CTpoeHne MuneIbl. PaccemBanmne cBeTa MPH NMPOXOXKISCHUHM CBETOBOTO Iy4Ka Yepe3 ONTHYECKH|
HeoHopoaHyo cpeny (ddexra Tunmans).
[pakTHyecKkue 3aHATUSA 2
06-97.Pemenne 3a1a4 Ha MPUTOTOBIICHUE PACTBOPOB.
PeiieHue NpakTHKO-OPHEHTUPOBAHHBIX PACYCTHBIX 33JaHUN Ha JHMCIEPCHBIE CHCTEMBI, HCIOJIb3yeMbIC B
OBITOBOM M TPOU3BOACTBCHHOW JACSITEIBHOCTH UYEJIOBEKA, C TO3HUIHUNA DKOJOTHYECKOW O€30TacHOCTH 2
OCIC/ICTBUI 1 TPDAMOTHBIX DEIICHUH MPOOJIeM, CBA3aHHbBIX C XUMHECH.
Tema 6.2. OcHOBHOE coepxxaHue 2 OK 01
HCCjIeJIOBaHHe JIaGopaTopHbIe 3aHATHS 2 OK 02
CBOUCTB 08-99. JIabopaTtopHas padora «IIpuroToBiaeHne pacTBOPOBY.
pHCTIEPCHBIX [IpuroroBieHUe pacTBOPOB 3aJaHHON (MOJNSPHOW) KOHIEHTpanuu (¢ MPaKTHKO- 1
CHCTEM UL 1X OPUEHTUPOBAHHBIMU BOIIPOCAMH ), ONIPEIENIEHHE CPEbl BOJHBIX PACTBOPOB.
UICHTUDUKALINH
UTabGopaTopHas pabota «VccrnenoBanue JUCTIEPCHBIX CUCTEM).
[lpuroToBieHne W U3yYEHHE CBOICTB JUCIEPCHBIX CHCTEM pa3HBIX BHJIOB. CYCHEH3MH, SMYJIbCHH,
KOJUTOMTHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHHHBIX M KOJUIOMIHBIX PAcTBOPOB, BBHISIBICHHE OCHOBHBIX| 1
pa3nIuuuil MEXJy HUMH.
KonTponbsHas pabora 5 J[ucrepcHbie CHCTEMBI. 2
Paznen 7. KayecTBeHHBIE peakIi 00HAPYKEHHsI HEOPTaHUYECKUX U OPraHNYECKUX BEIIECTB 4




Tema 7.1. OcHOBHOE coiepkaHue OK 01
ObHapysenne IIpakTHYecKHe 3aHATHS OK 02
HEOPTaHUYECKUX
CATIOHOB 1l 100.KauecTBeHHbIE XUMUYECKHE PEAKIINH, XapaKTePHbIE /1151 OOHAPYKEHUSI HEOPraHUYECKUX BELIECTB
OO (katuoHoB 1 aHroHOB). CoCTaBlicHHE YPAaBHEHUH peakiiuii 0OHapyskeHus katnoHoB |-V rpynmn u aHHOHOB, B
HUOHOB . .
T.4. B MOJICKYJIAPHOM U MOHHOH (popMmax.
Peakiny 0OHapy)KEHUSI HEOPTaHUYECKUX BEUIECTB B pEalIbHBIX 00BEKTAX OKPYKAIOIIEH CpeJIbl.
UlaGopaTopHbIe 3aHATHS
101-10206HapyxeHre HEOpraHUIECKUX BeniecTB (KaThoHOB |-V rpynin wim aHMOHOB) € HCIIOJIb30BAHHEM
KayeCTBEHHbBIX aHAIUTUYECKUX PEAKIUH.
UlaGopaTopHast paboTra Ha BEIOOD:
1. JIaGopaTtopHas paboTa «AHATUTUYECKUE peaknu KaTuoHOB |-V rpymmy.
[TpoBeneHNE Ka4eCTBEHHBIX PEaKIIHA, UCTIOIh3yEeMbIX JUIsl OOHAPYKEHHS KATHOHOB | TPy (Kayivs, HaTpus,
MarHus, aMmmMonus), |l rpynmnel Ha npumepe 6apus, |1l rpynmnet — cBunna, 1V rpynmns! — agroMuHuS,
V rpynmsr — xene3a (11 u 1), VI rpynnst — aukesst. Onucanue HaOI0aeMBbIX SIBICHHI U COCTaBICHUE
XUMHYECKUX PEeaKLni.
2. JlabopaTopHas paboTa «AHATUTHYECKUE PEAKIIMHA aHHOHOB.
[IpoBeneHNEe KaueCTBEHHBIX PEaKIIii, UCTIONb3yEeMbIX ISl OOHApYKEeHHsI aHHOHOB: KapOoHaTa, (ocdara,
cynbdara, cynsduma, HUTpaTa, Xjaopuaa u ap. Onrcanue HaOIO1aeMBIX SBJICHUN M COCTABICHNE XUMHUYECKUX
[pEaKIUi.
Tema 7.2. OcHOBHOE coepxxaHue OK 01
Obnapyxenue IpakTHYecKHe 3aHATHS OK 02
OpraHUYECKUX
elIeCTR 103.KauecTBeHHBIE XUMUYECKUE PEAKIIIH, XapAKTEPHBIE JIs1 OOHAPYKEHHUS OTICTHHBIX KIIACCOB
B

OT/EJIBHBIX KJIACCOB
C UCIIOJIb30BAaHUEM
KaueCTBEHHBIX
[peaKiui

OpPraHUYECKUX COCTUHEHUM: (PEHOJIOB, albJIerHI0B, Kpaxmasa, yKCYCHON KUCIIOTbI, aMUHOKHCIIOT U JIp.
Jlenatypanusi O€JKOB IPU HArPEBaHUM, LIBETHBIE PEAKIINH OEJIKOB.
CocTaBiieHHEe KaueCTBEHHBIX peakiiii 00HApYKEHHs OPTraHMUECKUX COECIMHEHUH OT/IENbHBIX KIaCCOB.

UlaGopaTopHble 3aHATUA

104-105-10606HapyxeHne OpraHMueCcKuX COeAMHEHUI OTIeNbHBIX Ki1accoB. JlabopaTopHas paboTa Ha
BHIOOP:
1. JTabopatopHas pabora «KadecTBeHHbIE peaKkIMK Ha OTJEJIbHBIE KIacChl OPTaHUUECKUX BEIIECTBY.




[TpoBeneHNe KaueCTBEHHBIX PEAKIIMIA, UCIIONb3YEMBbIX JJIs1 OOHAPYKEHHUS] OPraHUYECKUX BEIIECTB PA3IMYHbIX
KJ1acCOB: ()EHOJIOB, aJbJETHI0B, KpaXMaJla, YKCYCHOM KHCIIOThI, aMUHOKHCIIOT, O€IKOB | Ap. Onucanue
Ha0JTI0/1aeMBbIX SBJICHUN M COCTABICHUE XUMHUECKUX PEAKLIUN H/HITH CXEM.

107-108

2. JlaboparopHas padora «KayecTBeHHBII aHAIN3 OPraHUYECKUX COCTUHEHUN 1O (PYHKIIMOHATBHBIM
rpynmam». [IpoBeeHre KaueCTBEHHBIX PEaKIMid, HCIOIB3YEMBIX ISl pAacIIO3HABAHUS OPTaHUYECKUX BEIIECTB
OTIENBHBIX KJIACCOB MO ()YHKIMOHAIBHBIM TPYIIIIaM: Ha IPUMEPE aMHUHOKHUCIIOT U KapOOHOBBIX KUCIIOT,
cUpTOB U (hEHOJIOB, ANBETHIOB U KETOHOB. Onncanue HaOII0JaeMBbIX SBICHHH U COCTABICHUE XMMUYECKUX

IIpodeccnona/IbHO-OPHMEHTHPOBAHHOE COlep:KaHue (CoAepKaAHNe MPUKIIATHOTO MOYJIA) 28
Paznen 8. Xumus B OBITY ¥ IPOU3BOJICTBEHHOH JI€ATEIBHOCTH YEIOBEKa 4 OK 01
Tema 8.1. Xumus B |(OCHOBHOE COlep/KAHTE 4 OK 02
OK 04
ObITY U IIpakTHYecKue 3aHATHA 4
[TPOU3BOJICTBEHHOM = = — OK 07
109-110.9konoruyeckas 6€30MacHOCTh MOCICACTBUI OBITOBOW U MPOU3BOJICTBEHHON JIEATEILHOCTH YEIOBEKA, 4 K 1.1
esATENIbHOCTU . . -
8 CBsI3aHHAs C TIEPepaOOTKO BEIIECTB; MMOMCK U aHAJIN3 XUMHUECKOW WHPOPMAITUH U3 PA3INIHBIX HCTOYHUKOB
uesioBeKa -
(Hay4Hast ¥ y4eOHO-HAyYHAs JTUTEpaTypa, CpPEACTBA MacCOBOM HHpopMaiuu, ceth IHTEpHET U ApyTrHe).
Ketichl (¢ yueToM Oyaymieit mpodecCHOHAIBHOM IEATEIIFHOCTH) Ha aHAIH3 HH(POPMAIIMH O TIPOU3BOICTBEHHOM
e TENIbHOCTU YeNIOBEKa, CBSI3aHHOM C MepepadOTKON U MOJYyYEHHEM BEIIECTB, a TAKKE C IKOJIOTUYECKOM
0€30MaCHOCTHIO.
111-112.3ammra keiica: [IpeacraBieHue pe3yibTaTOB PELICHHs KECOB (BHICTYIUICHHE C MPE3CHTAIIHEH )
Tema 9.1.0cHOBBI  |[OCHOBHOE coep:KaHHe 4 OK 01
I1ab0paTOPHOM IaGopaTopHble 3aHATHSA 2 K 2.1
MPAKTUKH B =
po deceronan 113-114.JTaboparopHas pabota «OCHOBBI Ta0OPATOPHOM MPAKTHKI.
1§ MOHATTBHBI
P 5 UlaGopaTopHas mocyaa u XuMu4ueckue peaktuBbl. OCHOBHBIE JIabopaTopHbIie onepanuu. JlabopatopHoe 2
X maboparopusx
patop oOopynoBanue. TexHrnka 6€30MaCHOCTH U MpaBuIIa paboThI (MMOBEJCHUS) B TAOOPATOPHH.
[IpakTyeckue 3aHATUSA 2
115-116.BsInoHeHNE THITOBBIX PACYETOB MO0 TEMATHKE SKCIIEPUMEHTA (BBIXO] MPOAYKTa PEaKIMH, Macca
HaBECKH, 00BEM PACTBOPUTEIIS). 2




(OOpa0oTKa JaHHBIX, aHAJIU3 U OLIEHKA UX JOCTOBEPHOCTHU (BBIUMCIIEHUE CPETHETO 3HAYECHHUS
OKCIICPUMCHTAJIbHBIX JaHHBIX, HOI‘peH_IHOCTI/I).

[IpencraBieHne pe3ysbTaToB SKCIEPUMEHTA B pa3inuHoON Gopme (Tabiuia, rpaguk, OTYeT, JOKIAL,
[pe3eHTaLus).

Tema 9.2.
X IMUYeCKU
QHaJIM3 P00 BOJIBI

OcHOBHOe coxep:kaHue

Teopernyeckoe o0yueHue

117-118.Knaccudukarys npod BObI O BUY M HA3HAYCHHIO, UCXOIS U3 €€ XUMHUYECKOTO COCTaBa.
OpraHoJienTHYECKUE CBOMCTBA (3armax, Ipo3payHOCTb, [IBETHOCTh, MyTHOCTh) BO/IbI. KHCIIOTHOCTD U
[11eJI0YHOCTH BOBI. pH cpebl 1 MeToIbI ee onpeneacHus. JKecTKOCTh BOABI M METO/IBI €€ ONPEICIICHH.
CyIIHOCTbh METOJIa TUTPOBAHUSI.

Bu bl 5KeCTKOCTH BOBI (BpeMEHHas U MOCTOSHHAs). JKeCTKOCTh BOIBI KaK MPHYKHA BHIMACHHUS OCaIKOB HJIH
00pa30BaHMsI CONCOTIOKEHHIH, UMEIOIIUX MECTO B OBITY M Ha TIPOU3BOJICTBE.

119-120.CocraB coneil, BBI3bIBAIOMINUX KECTKOCTh BOJbl. XUMHUECKHE MPOIECCHI, YCTPAHSIOUINE KECTKOCTh
BOJIBI. Y PaBHCHHSI XUMUYCCKUX PEAKIIMH, HILUTFOCTPUPYIOIIUX TPOIIECCHI, TPOUCXO SIS IPH YCTPAaHSCHUH
PKECTKOCTH. Y CTpaHEHHE BPEMEHHOMN KECTKOCTH OBITOBBIMU U XUMUYECKUMH criocobamMu. CriocoObl
yCTpaHEHUS TIOCTOSTHHOM JKECTKOCTH.

I[IpakTHyeckue 3aHATHS

121-122.Crioco0sbl BbIpaskeHHsI KOHIIEHTPAIMU paCTBOPOB: MAcCOBAs JI0JIsl pACTBOPEHHOI'O BEILIECTBA,
MOJISIpHAS. ¥ MOJISUTbHAS! KOHIIEHTpanuu. TUTp pacTBopa. Pemenne npakTHKO-OpueHTHPOBAHHBIX
TEOPETUYECKUX 3a/laHUI Ha pacueT KOHIEHTPALUI 3arpsa3HsIONNX BEIECTB U UX CPAaBHEHUE C MTPEJEIIbHO
nonnyctTuMbIMU KoHIeHTpanusvu (IT1K).

JlabopaTopHble 3aHATHS

123-124 ViccnenoBaHue XMMHYECKOTO cocTaBa mpod Boabl. JlabopatopHas paboTa Ha BBIOOD:

1. JTabopatopHas padora «O4nucTKa BOABI OT 3arpsI3HEHUI.

Mcnonb30BaHue METOA0B (PUIBTPOBaHMS U aACOPOLIMHU I OT/IEIEHUS 3arpsI3HEHUM B HccienyemMon mpobe
BOJIbl. BEIOOp METO/1a OYMCTKU B 3aBUCUMOCTH OT BUJa 3arpsa3HeHus. CpaBHeHHE 3(PPEKTUBHOCTH PA3TUYHBIX
METO/IOB OYMCTKH BOJIBI B Pa3HbIX YCIOBUAX (B 1a00paTOpHH, B JOMAIIHUX U MOJICBBIX YCIOBHSIX).

2. JJaboparopHas pabora «Onpeznenenue pH BoJbI U €€ KUCIOTHOCTH Y.

Onpenenenue pH cpebl ¢ TOMOMIBIO YHUBEPCAIBLHOIO HHANKATOpa. Vicronp30BaHNe TUTPOBAHUS IS
orpeiesieHus! KucnoTHocTH. OnpezaeneHue oo1eil KHCIOTHOCTH BO/bI, pacyeT CBOOOJHON KUCIOTHOCTH.

Onpenenenue oOuieit u cBo00aHOI menoyHocTH. CocTaBleHNEe ypaBHEHUH peakuii, MPOTEeKaIIUX Ipu

OK 01
OK 02
OK 07
[K 2.1




OTIpeIeIEHUH KHCIOTHOCTH/ MIETIOYHOCTH P00 BOJIBL. Y CTAHOBJIEHUE CIIOCOOOB MCIIOIB30BAHUS
MCCIICIOBAaHHBIX TIPOO BOJIBI B )KU3HEACATEIIPHOCTH YEIOBEKA, HA OCHOBE TOTYYCHHBIX IAHHBIX O COCTaBE.
3. Jlabopatopnas pabota «OnpeaeneHne KeCTKOCTH BOJIbI U CTIOCOOBI €€ YCTPAHCHUS.

CriocoObI yCTpaHEHUs BCEX BHJIOB KECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJICH )KeCcTKoCTH. Penenue
BKCHepI/IMeHTaJIBHOf/'I 3aJa4u Ha BBISIBJICHUC BpeMeHHOﬁ U IIOCTOSIHHOM KECTKOCTH BOJBI. OI.[GHKa
BEPOSITHOCTH YCTPAaHEHHS BCEX BUJIOB )KECTKOCTH B JOMAIIHUX yCIIOBHUSX.

Tema 9.3

X UMIdecKui
KOHTPOJIb KauecTBa
[POTYKTOB TUTAHUS

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue

125-126KauecTBeHHBIN XUMUYECKHI1 COCTaB MPOYKTOB MuTaHus. BemecTa, Gpanbcudunupyromnye npoyKTsl
MTUTAHS, U BEIISCTBA, 3arPs3HSIOMINE NPOAYKTHI muTaHus. OnpeaeneHune 3arpsi3HA0IIX XUMHISCKHX
BEIIIECTB B MPOAYKTaX MUTAHHUS, ONPEICIICHUE BEIICCTB, HE 3asSBICHHBIX B COCTaBE MPOJAYKTOB IMUTAHUS.

I[IpakTHyeckue 3aHATHS

127-1280prannyeckuie U HEOpraHMYECKUE BEIIECTBA, BXOAIINE B COCTaB MPOAYKTOB nmuTanus. Onpesenenue
cocTaBa OJIF0]T Ha COICPKAHUE MAaKPO U MUKPOIJIEMEHTOB. V3ydueHne MpeIIo’KEHHBIX MPeToaBaTesieM OJItoT
Ha [MPEeIMET XMMHUYECKOTO COCTaBa, ONPEACIICHHE A0JIeH OT CyTOYHON HOPMBI MaKpO U MHUKPO3JICMEHTOB B
yKa3aHHOM OJrofe.

Perienne mpakTUKO-OPUEHTHPOBAHHBIX 33/1a4 110 KYJTHHAPHON TeMaTHKe Pa3InYHBIX TUIIOB.

JlabopaTopHblie 3aHATHS

129-130MccnenoBanne XUMHUECKOTO COCTaBa NPOAYyKTOB uTanus. JlaboparopHas pabota Ha BBIOOD:

1. JIabopaTopHast pabota «OO0HapyKeHUE HUTPATOB B NPOAYKTaX MUTAHUS.

lccnenoBanue MaTepraioB MOITYKOJINYECTBEHHBIM METOAOM ONPEAETICHUS HUTPATOB C UCIIOJIb30BAHUEM
mudennnamMuHa (KOPHEIUIOIBI OBOIIEH, JTUCThSI U KOYEPBDKKA KAIyCThI, II0/AbI HPYKTOB). AHAIIU3 YPOBHSI
Barpsi3HEHUs] HUTPAaTaMU [0 MHTEHCUBHOCTH OKpAIIMBAaHUS MPOAYKTOB PEAKIIHH.

2. JlaGopaTtopHas pabora «/ccnenoBanue NpoJyKTOB MUTaHUSI HA HATMYKME YTIIEBOIOBY.

VccrnenoBanre MOJOYHBIX MPOIYKTOB HAa HalM4Ke Kpaxmaia. MccinegoBanue npoiyKToB Ha HAJIM4YKE
[ITFOKO3EI.

OK 01
OK 02
OK 07
K11
IK 2.1

Tema 9.4.
Hccnenosanne
00BEKTOB
orocheps

OcHOBHOe coxep:kaHue

Teopernyeckoe o0yueHue

131-132Y4eOHo-HMCcCae10BaTeIbCKHIA MPOSKT B 00JIACTH HCCIIe0BaHUSA 00BeKTOB Onocdeprl. O030p TeM
y4eOHO-UCCIIEI0BATENECKUX MPOEKTOB. AJITOPUTM BBINOJIHEHUS NpoekTa. Onpenenenne npooieMbl
pccieoBaHus. MeTo/ bl MoucKa, aHain3a 1 00paboTKH MH(DOPMALIUK O TIPOEKTE B PA3IMYHBIX HCTOUHUKAX.

[IpakTryeckue 3aHATUSA

OK 01
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OK 04
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133-134.060cHOBaHNE aKTyaJIbHOCTH BBIOpAaHHOW TeMbl. BrlsBiIeHHE TpoOIeMbl HCclieqoBaHUA. Bbioop
00BEKTOB M METO/0B uccienoBanus. [locraHoBka meneid u 3amau uccienoBanus. OnpeneneHue MpoayKTal
uccnenoBanus. OnpeeneHne 3TanoB U COCTaBJICHUE ITaHA UCCIICIOBAHUS.

Bamura mnpoekra: [IpencraBieHue pe3yNbTaTOB BBHIMOTHEHUS Y4EOHO-HCCIEAOBATEIBCKUX IPOCKTOB 2
(BBICTYIIJICHHE C IPE3eHTaLEN ).
JlabopaTopHble 3aHATHS 2
135-136.MccnenoBanue NpeuIoKEHHOTO O0BbEKTa Ha KHUCIOTHOCTb, LIETOYHOCTh, XHMUYECKUH COCTaB
(3arpsi3HUTENM, MAaKpo- M MHKpodjgeMeHThl). OOpaboTka pe3ysbraToB wucciegoBanus. OICHKAa KauyecTBa 2
MCCIIEyeMOro 00BEKTa, HCXO/IS U3 PE3yIbTaTOB XMMUYECKOTO aHAJIN3A.
[TpoMe)kyTOUHAsT ATTECTAIMS 0 TUCHUILUTHHE (9K3aMEH) 8
Bcero 144




3. YCJIOBUS PEAJIM3AIIMU ITPOTPAMMBI YYEBHOM
JAUCHUTIJIINHBI

3.1. TpebéoBanus K MHHUMAJIbHOMY MAaTepPHAJIbHO-TEXHUYECKOMY
o0ecne4eHn 10

Jlisg  peanu3anuu  MPOTPaMMbl  JUCIHUIUIMHBL JOJKHBI  OBITH  MPEAYCMOTPEHBI
CIIEYIOIIME CIICIUANbHBIC TTOMEUICHHS: yUeOHbI KaOMHET XUMUU W/WIN y4eOHOMN
XUMHYECKOH J1abopaTopuu

OOopynoBanue y4yeOHOro KkaOuHera (HArJIsAAHbIe TOCOOHUsI): HAOOPHI
HIAPOCTEPKHEBBIX MOJEJIEH MOJEKYJI, MOJEIN KPUCTAUIMYECKUX PEIIETOK,
KOJUICKIIMA TPOCTBIX M CJHOXHBIX BEIIECTB W/WIM KOJUIEKIUU TOJUMEPOB;
KOJUIEKIUSI TOPHBIX TTOPOJ U MUHEpAJoB, Tabiuiia Menaeneesa, ydeOHble (PUIbMBI,
udpoBbie 00pa30BATEIBHBIE PECYPCHI.

Texnnueckue  cpeacTBa  O0y4eHHsI:  KOMIIBIOTEp C  yCTpOMCTBaMu
BOCIIPOMU3BEIACHUS 3BYyKa, NPUHTEP, MYJIbTUMEAUA-TIPOEKTOP C  DKPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-IIPE3EHTEP IS IPE3CHTALU.

O6opynoBanue Jadoparopuu Hu padoYux MecT Jad0OpaTOPUM: MEH3YPKH,
MUTETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOIL, JYTIbl, IPEIMETHBIE U IIOKPOBHBIE
CTEKJa, IUIAHIIEThl JJIA KamelbHbIX peakuuid, (uiIbTpoBaJibHas Oymara,
IPOMBIBAJIKH, CTEKJISIHHbIE NPOOUPKH, PE3UHOBBIE MNPOOKH, (oHapuku, HAOOP
pPEaKTUBOB, CTEKJISHHbIE NAJOYKH, IITATUBBI JJISI MPOOUPOK; MEPHbIE LIMIUHIPSI,
BOPOHKHM CTEKJISIHHbIE, BOPOHKH JeNuTeNbHble HuauHapudeckue (50100 o),
CTYIIKH C NECTUKOM, (apdopoBblE YalllK¥, TUHUETHI, GUIbTPhl OymMakHbIE, BATa,
MapJisi, 4acoBbI€ CTEKJA, 3JEKTPOIUIUTKH, JaO0OpaTOpHbIE IITATUBBI, CIUPTOBBIE
TOpENIKH, CIHMYKH, MPUOOp ISl MOJyYeHHUsl Ta30B (WM MpoOupKa ¢ Ta300TBOJHON
TpyOKOM), JAepaTenu HJjs TPOOUPOK, CKJISHKM [IJIi XpaHEHUS PEaKTHBOB,
pa3maTouyHble JIOTKW;, XuMmudeckwe crakanel (50, 100 m 200 wur); mmarenw,
MUHIIETHI; TUTEJIbHBIC IIUIIIBI; CEKYHIOMEPHI (TaliMephl), MEpHbIE TPOOUpPKU (Ha
10-20 mm) m Mepubie koiObl (25, 50, 100 u 200 mn), BomsHas OaHsi (WM
TEPMOCTAT), CTEKJISTHHBIE MAJIOYKH; KOHUYECKHE KoJIObI Juist TutpoBanus (50 u 100
MJ1); UTHAUKATOPHBIE MOJOCKU Uil onpeAesieHus pH u ctangapTHas MHAUKATOpHAs
IIKaJia; yHUBEpCalbHbIA UHANKATOP; nuneTku Ha 1, 10, 50 mu (waum po3atopsl Ha 1,
5 u 10 M), OropeTku JUisl TUTPOBAaHMS, MeAULMHCKUE mmpuipsl Ha 100-150 Mo,
7a00paTOpHbIE W/UIW aHAIMTUYECKHUE Bechl, pH-MeTpbl, CylIMIbHBIN mKad, U 1p.
nabopatopHoe 000py10BaHUE.

3.2. MudopmanuoHHoe odecneyeHue peajusanuu nporpaMmmbl OCHOBHBIC
WCTOYHUKHU:

1. ["a6puensa O.C. Xumus. 10 kimace. Yruyonennsiit yposenb: yueonuk / O. C.
["a6puensn, . I'. Octpoymos, C. A. Cnaakos. - [Ipocsemenne, 2022. — 399
2. Xumus. 11 knace. YrmyOnenusiit ypoBens: yueonuk / O. C. I'abpuensn, 1. T.

OctpoymoB, C. A. CmankoB, A. H. Jléskun. - IlIpocemenue, 2022. — 432
JlonoJIHUTE IbHbIEe HCTOYHHKH:

http://znanium.com — 9BC «3Hanmym»

http://e.lanbook.com — IBC «JIanby

http://ebs.rgazu.ru — IBC «AgriLiby»



http://znanium.com/
http://znanium.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/
http://ebs.rgazu.ru/

4. KoHTpOb U OLIEHKA PE3yJbTaTOB OCBOEHHUS 00I1e00pa30BaTEIbHON TUCIIUTLUTMHBI

KoHTponb 1 olileHKa pe3yapTaToB 00y4eHHsI OCYLIECTBIIECTCS MPENoIaBaTesieM B Mpoliecce
MPOBEACHUS TMPAKTUYECKUX  3aHATUNA U JTaOOPATOPHBIX paboT, TECTHPOBAHUS, a TaKKE
BBIMIOJTHEHHUS] ~ OOYyYalOIIMMHUCA  MHAMBUIYANbHBIX  3aJaHHM, IPOEKTOB,  HCCIEIOBAHUII.
PesynpTarel OO0ydeHHS OIpenessioT, 4YTo oOydJarmuecs AOKHBI — 3HaTh, IOHHMATh |
JEMOHCTPUPOBATh IO 3aBEPUICHUH HW3YYCHHS TUCHUIUIMHBIL.

Juis  ¢dopMuUpOBaHUs, KOHTPOJS M  OICHKH  PE3yJIbTaTOB  OCBOCHUS  Y4EeOHOI
JTUCIUIUIMHBI UCIIOJIb3YETCSl CHCTEMa OLIEHOYHBIX MEPONPHITHHA, MpPEACTaBIsIomas co0oi
KOMIUIEKC ~ y4eOHBIX  MEpPONPUATHN, COTJACOBAHHBIX C  pe3ylbTaraMd OOYYCHHS U
chopmymupoBanHbix ¢ ydetom  ®I'OC  COO  (mpeameTHble  pe3ynbTaThl IO
nucuurinae) u GI'OC CIIO.

INo Monyas / Paznen / Pe3ynbTar 00yuenus OueHouHbIe MepPONPHUATHS OK
Tema

It OcCHOBHOM MOAYJIb

Pa3znen 1. OcHoBbI DopmyaupoBaTH 0a30BbIE

CTPOeHMs BelllecTBa NMOHSAITUS U 32KOHbI XMMHUH

1.1 |Crpoenue atToMoB  [COCTaBIATh XUMUYECKUE 1. Tect «CTpoeHue aTOMOB OK 01
XUMHNYCCKUX (bOpMy.III)I COCILI/IHCHI/IP'I B XUMHUYCCKUX 3JICMCHTOB U IIpHUPOIa
JIEMEHTOB U IPUPOJACOOTBETCTBUH CO CTEIIEHBIO  [XUMHUYECKOM CBSA3N.

XUMHUYECKOW CBSI3M  |OKHCIICHUSI XUMUYECKUX 2. 3amaun Ha COCTaBJICHHE
DJIEMEHTOB, HCXOIS U3 XUMHAYECKUX (POPMYIT IBYXaTOMHBIX
BaJICHTHOCTH U coequHeHN (OKCHIIOB, CYyb(OHUIOB,
HIIEKTPOOTPULATEIEHOCTH CUIPUIOB U T.I1.).

1.2 [[lepuognueckuil XapaktepuzoBaTh xumMuueckue [[[pakTHKO-OpUEeHTUPOBAHHbBIE OK 01
3akoH U Tabnmna J[.M.pJeMeHTs B COOTBETCTBHH C WX TEOPETHUYECKHUE 3a/IaHUS Ha OK 02
MemnneneeBa MOJIO’KEHUEM B NIEPHOANUECKOMXapaKTepU3alni0 XMMUYECKIX

cHCTEME XMMHYECKUX QIIeMeHTOB: «MeTamumueckue /

pnemenToB .M. MeHneneeBa [HeMeTaILIMUECKUE CBOICTBA,
BIIEKTPOOTPUIIATEIEHOCTD U
CPOJICTBO K JIEKTPOHY XUMUYECKHUX
9JIEMEHTOB B COOTBETCTBHUE C UX
PJICKTPOHHBIM CTPOCHUEM U
[OJIOKEHHUEM B [IEPUOTUIECKON
cHCTEME XMMUYECKUX HJIEMEHTOB
JI.11. MenneneeBay.

Pasznes 2. Xumnueckne  |CocraBasaTb ypaBHeHuss 1 |[KoHTposbHas padora «CTtpoeHue
peakuun CXeMbl XMMH4YeCKUX peaKnuii [BeniecTBa U XMMHYeCKHe
peakuumy




2.1 [Tumel XUMHYECKUX

[peaKiuii

CoCTaBIIATh PEAKITAN
COCTUHCHHUS, PA3JIOKCHUS,
oOMeHa, 3aMEIIEHUS,
OKHCITUTEIILHO-
BOCCTAaHOBUTEIBHBIC PEAKIIUU U
[peaKuun
KOMITIIEKCOOOpazoBaHus (Ha
pUMepe TUIPOKCOKOMILICKCOB
QTFOMUHUS U IIHHKA) C
Y4aCTHEM HEOPTaHHUECKUX
BEIICCTB

1. 3a1aun Ha cocTaBIICHUE
[YpaBHEHUH peakLuii:

- COCIMHCHHS, 3aMEILICHN,
[pazioxeHws, 0OMeHa 1 peaKIiuii ¢
Y9aCTHEM KOMIUICKCHBIX
CoeTMHCHMI (Ha TpuMepe
THAPOKCOKOMILIEKCOB TFOMUHUS U
[UHKA);

I OKHCITUTEIILHO-
BOCCTAaHOBHUTEIIBHBIX PEAKITH C
HCITOJIb30BAaHHUEM METOIA
QIIEKTPOHHOTO OanaHca;

- C y4aCTHEM KOMITJIEKCHBIX
CoeTMHCHMI (Ha TpuMepe
CUAPOKCOKOMIUICKCOB ITUHKA H
QITIOMUHUSA).

2. 3amaun Ha pacyer
KOJIMYCCTBCHHBIX XapaKTCPUCTUK
IMPOJYKTa PEAKIINH COCTNHEHYIS,
MacCOBOM MM 00BEMHOM TOMIH
BBIXO/1a MTPOAYKTA PEaKIIHH
COCTMHEHHSI OT TEOPETHUECKU
BO3MOYKHOT'0; 00BEMHBIX
OTHOIIICHHI Ta30B;
KOJTMYECTBEHHBIX XapPaKTEPUCTHK
MCXOOHBIX BCUICCTB U ITPOAYKTOB
[peakiuu; Macchl (00BeMm,
KOJMYECTBO BEIIECTBA) MPOIYKTa
[PEaKIIMH, €CIM OJHO U3 BEIECTB
TaHO B BUZE PacTBOpa C
ONpeIeICHHON MacCOBOH noeit
[PACTBOPSHHOT'O BEIIECTRA.

OK 01

2.2 [DnexTponuTHYecKas
MCCONManus

MOHHBIA OOMEH

nu

Pa3znen 3. Ctpoenue u
CBOIMCTBA
HEOPraHMYeCKUX BelleCTB

CocTaBnaTh ypaBHEHUS
XHUMHYECKUX PEAKIIUK HOHHOTO
0OMeHa ¢ yJacTHeM
HEOpPraHMYECKHUX BELIECTB

HccnenoBaTs cTpoeHne n
CBOHCTBA HEOPTraHMYeCKHX

BelleCcTB

1. 3aganus Ha cOCTaBICHUE
MOJIEKYJIIPHBIX ¥ MOHHBIX PEaKIUi
C y4acTHeM OKCHJIOB, KHCIIOT,
OCHOBAHMU U COJIEH, MOHHBIX
[PEAKLUI TUIPOJIA3a COJIEH,
[YCTaHOBJICHHE W3MEHEHUS
KHCJIOTHOCTH CPENBI. 2.
UlaboparopHas padora «Peakuuu
CHIIPOITN3a.

KonTpoabnas padora «CBoiicTBa
HEOpraHUuYeCKNX BellecTB»

OK 01




3.1 |Kmaccuduxarms,
HOMEHKJIATypa U
CTpoeHHE

HEOPraHUIeCKUX

BCIICCTB

Kiraccudumuponats
HEOpPraHUYeCKHE BEIIECTBA B
COOTBETCTBHUU C X CTPOCHUEM

1. Tect «HoMeHkaTypa 1 Ha3BaHHE
HEOPTaHUYECKUX BEIIECTB UCXO IS
13 UX XUMUYECKON (OPMYIIBI WK
COCTABJICHHE XUMUYECKON
(hopMyJIBI HCXOJIS1 U3 HA3BAHMUSI
BEIIeCTBA MO0 MEXIYHAPOHOU WU
TPHBHAIEHOW HOMEHKIIATYPEM.

2. 3amaun Ha pacdyeT MacCOBOM 10U
(Macchl) XUMHYECKOTO 3JIEMEHTa
(coenmHEHNs) B MOJIEKYJIe (CMECH).
3. [IpakTrueckue 3aaaHus 1O
KJIaCCU(pUKAIIUH, HOMCHKIIATYPE H
XUMHYECKAM (hopMyIam
HEOPTaHHYECKUX BEUICCTB
[PA3TMYHBIX KJIaCcCOB.

4. [IpakTrdeckue 3agaHusI Ha
OIPEACICHUE XUMUYECKOU
AKTHBHOCTHU BCIICCTB B
3aBHCHMOCTH BHJ]a XUMHIECKOH
CBSI3U U THUIIA KPUCTAJUIMYECKON
[pEIIETKH.

OK 01

3.2 |DU3NKO-XUMHYECKHUE
CBOIiCTBa
HEOPraHUYECKUX

BEILIECTB

'Y cTaHaBIMBATh 3aBUCUMOCTh
(hU3UKO-XUMHYECKHUX CBOWCTB
HEOPraHNYECKHUX BEIECTB

OT CTPOEHUS ATOMOB U
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAJUIMYECKON PEIIETKH

1. Tect «OcoOEHHOCTH XUMHUYECKUX
CBOMCTB OKCHJOB, KUCJIOT,
OCHOBaHUH, aMQOTEPHBIX
CUIPOKCUIOB U

COJICD.

2. 3ajaHus Ha COCTaBIIEHUE
ypaBHEHUH XUMHUYECKUX PEAKLUU C
[y4acTHEM MPOCTHIX U CIOKHBIX
HEOPTaHWYECKUX BEIIECTB: OKCH/IOB
METaJUIOB, HEMETAJIIIOB
aM(OTEPHBIX IJICMEHTOB;
HEOPTaHWYECKUX KHUCIOT,
OCHOBaHUI 1 aM(OTEpPHBIX
CHAPOKCHUIOB, HEOPTaHUUECKUX
COJIEH, XapaKTEPUIYIOLIUX UX
CBOWCTBA U CIIOCOOBI ITOJTyUICHUSI.

3. I[IpakTHKO-OpHEHTHPOBAHHBIE
TeopeTHUecKre 3aJaHus Ha
CBOICTBA U IOJIyuYCHHE
HEOPraHNYEeCKUX BEIIECTB.

4. Jlaboparopnast pabota «CBoiicTBa
METaJJIOB ¥ HEMETAJUIOBY.

OK 01
OK 02

3.3 [[IpousBoacTBO
HEOPraHUYeCKUX
BEIIECTB. 3HAUCHHUE U
[pUMEHEHHE B OBITY

1 Ha IIPOMU3BOACTBE

Pasznen 4. Ctpoenue u
CBOICTBA OPraHMYeCKHUX
BellecTB

(O0O0OCHOBBIBATH 3HAYECHUE U
[PUMEHEHHE HEOPTaHUIECKUX
BEILECTB B OBLITOBOM U
[IPON3BOJICTBEHHOMN
ITESITENHLHOCTH YEJIOBEKA UX
(hU3UKO-XUMUYECKUMU
CBOMICTBAMH

HccnenoBaTs cTpoeHne n
CBOIICTBA OPraHMYeCcKUX
BelllecTB

IIpakTHKO-OpUEHTUPOBAHHBIE
3aJ]aHusl TI0 COCTABIICHUIO
XUMHYECKUX PEAKIUH ¢ ydacTHEM
HCOPTaHNYCCKUX BECIICCTB,
IMCITOJIB3YEMBIX IJIA UX
MIeHTU()UKAIIMA U TIPOMBIIIIICHHBIX
CITOCOOOB TIOTyICHHUS.

KonTpoabnas padora «CTtpoeHune
W CBOICTBA OPraHHMYeCKUX
BelIeCTB

OK 01
OK 02




4.1

Kiraccudukanms,
CTpOEHHE U
HOMEHKJIATypa
OpraHMIEeCKUX
BEIICCTB

Kiraccudumuponats
OpraHNYECKUE BEIICCTBA B
COOTBETCTBHH C UX CTPOCHHUEM

1. 3amanus Ha coCcTaBIeHHE
Ha3BaHUN OPraHUYECKUX
COCTMHEHUM 110 TPUBUAIBLHOM WK
MEKIyHAPOAHON CUCTEMATHYECKON
HOMEHKJIAType.

2. 3amaHus Ha COCTaBIICHUE TIOMHBIX
I COKpAIIEHHBIX CTPYKTYPHBIX
(hopmyn

OPTraHMYECKUX BEIIECTB OTICIIbHBIX
KJIACCOB.

3. 3a71auu Ha OTIpE/ICICHHE
mpocteimeit Gopmystbl
OPTaHUYECKOW MOJIEKYIIBI, ICXOS
13 JIEMEHTHOTO cocTtara (B %).

OK 01

4.2

CBoiicTBa
OpraHUYeCKIX
cOeTMHEHU N

'Y cTaHaBIMBaTh 3aBUCHMOCTh
(bU3MKO-XUMHUYECKIX CBOHCTB
OpraHMYEeCKUX BEILECTB OT
CTPOEHUS MOJICKYJI

1. 3amanus Ha cOCTaBIEHHE
YPaBHEHUI XUMUYECKUX PEAKLINN C
[ydacTHEM OpPraHMYECKHX BEUIECTB
Ha OCHOBaHUM MX COCTaBa U
CTPOCHHUSL.

2. 3agaHus Ha COCTaBIICHUE
[YpaBHEHUN XMMUUYECKUX PEAKLIH,
WLTIOCTPUPYIONIUX XUMUYECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKaHUS JAHHBIX PEaKLUl U
TEHETHYECKOM CBSI3U OPraHUYEeCKUX
BELLIECTB Pa3HbIX KJIACCOB.

3. PacueTHble 3a1a4un 1o
[YpaBHEHHUSM pEaklUi ¢ y4acTHEM
OpraHUYECKUX BEIIECTB.

4. JlabopartopHas paboTa
«[lomyduenue >THIeHA U U3YUCHHE
€ro CBOMCTBY.

OK 01
OK 02

4.3

Oprannyeckue
BEIECTBA B
PKH3HEIEATeIbHOCTH
ueJIoBEKa.
[IpousBoacTBO U
[IpUMEHCHHE
OpraHMIECKIX
BEIIECTB B

IIPOMBINIJICHHOCTHU

Pasgea 5. Kunernueckue
M TepMOJAUHAMUYECKHE
3AKOHOMEPHOCTHU

MPOTEKAHUA XUMHUYECKUX

peakumii

(OO0OCHOBLIBATE 3HAYCHUE U
MPUMEHEHNE OPTaHNIeCKUX
BEILECTB B OBITOBOU U
[TPOM3BOJICTBEHHOMN
1esITEIbHOCTH YEJI0BEKA UX
(hU3UKO-XUMHUYCCKUMU
CBOMCTBAMH

HcciienoBaTs paBHOBECHE H
CKOPOCTb XUMHYECKHUX
peakumii

IIpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHMs 110 COCTaBIICHUIO
XUMHAYECKHUX PEaKIni ¢ ydacTueM
OpTaHUYECKUX BEIECTB,
MCTIONB3YEMBIX JUIS UX
naeHTHQUKAIUK B OBITY U
[POMBIIIUIEHHOCTH.

KoutpoabHas padoTa «CKopocTh
XHMHMYECKOH peakuuu u
XHMHY€eCKOe PABHOBECHE)

OK 01
OK 02




CBOMCTB TUCIIEPCHBIX
CUCTEM

Pasnen 7. KauecTBeHHbIC
peakuun o0HapyKeHHs
OPraHMYeCcKHX U
HeOpraHn4ecKux
BellecTB

XUMHUYESCKHUE CBOMCTBA
[PA3IMYHBIX BUAOB TUCTIEPCHBIX
crcTEM

HMccaenoBaTh cBOiicTBA
OpPraHu4€CKuxX U
Heopraanecxnx BCIIECTB C
MCITIOJIb30BAHUEM
KAa4€CTBCHHbIX pealcum“l

— IIpuroToBiieHHE PACTBOPOB;
HccnenoBanne  UCHEPCHBIX|
CHUCTEM.

5.1 |[Kunetnaeckue ccnenoBath BIUSHUC 1. JlabopatopHas padota Ha Be16op: [(OK 01
3aKOHOMEPHOCTH KOHIIEHTPALMK pearupyromux |- «OnpeneacHue 3aBUCUMOCTH OK 02
[POTEKaHUS BEIIECTB U TEMIIEPATYphl HA  |[CKOPOCTH PEaKIMU OT
XIMHYECKUX PEAKIIHI |[CKOPOCTh XUMIIECKIX KOHIIEHTPAIIH Pearupyrommx

[peakuuit BELICCTBY;
— «Onpenenenye 3aBUCUMOCTH
CKOPOCTH PEaKIIH OT
TeMIIEPaTypPhD».
2. [TpakTHKO-OpUESHTUPOBAHHKIC
TeopeTHYeCcKre 3aJaHusI Ha aHAIIN3
(hakTOpPOB, BIUSIONIMX HA
M3MEHEHNE CKOPOCTH XUMHUUECKON
[pEaKITnu.

5.2  [Tepmogmnamuuec lccienoBath BIusHuE 1. 3agauu Ha pacueThl TEIJIOBBIX OK 01
KIE 3aKOHOMEPHOCTH [M3MEHEHHUST KOHIICHTPAITIH PO PEKTOB XUMHYECKUX PEaKIIui 1 OK 02
[POTEKaHUS BEIICCTB, PEAKIIMH CPEIIbI U oTIpeiesieHHe THIIA peaKkuH (110
XUMHYECKUX TEMIICPATyphl HA CMEUICHHE  [TETUIOBOMY 3D (EKTy: 2K30-H
peaxiii. PaBHOBECHE [XUMUYECKOTO PABHOBECHS PHIOTEPMUYECKHE).

XUMHUYECKUX peaKlnii 2. [IpakTHKO-OPHUEHTUPOBAHHBIC
3a/laHus Ha MPUMECHEHUE TIPUHITUIIA
Ule IlaTenbe aist HAXOXKIACHUS
HAIPaBJICHUS CMEIICHUS
[PABHOBECHS XMMHUYECKOUN PEaKIUK U
aHaM3 (DAKTOPOB, BIHUSAIONINX HA
CMEIleHHEe XUMHUECKOTO
[PABHOBECHSI.

3. JlabopaTtopHast paboTa
«3ydueHHe BIMSHUS Pa3InYHbIX
(hakTOpOB Ha cMemIeHne
XUMHYECKOTO PABHOBECHS.

Pasznen 6. Jucnepcubie  [UccaenoBars qucnepcHbie  [KoHTpoJsibHasi padoTa mo teme

CucreMsl CHCTEMBI «/ImcnepcHbie cHCTEMBI»

6.1 |lucnepcuble PaznuyaTe UICTHHHBIE 1. 3aaun Ha IPUTOTOBIIEHUE OK 01
crcTeMBbI 1 (DaKTOPBI [PACTBOPBI, KOJUIOUIHBIC [PACTBOPOB. OK 02
X YCTOHYMBOCTH  [pacTBOPHI U IpyOoaucnepcHbie 2. [IpakTHKO-OpUEHTUPOBAHHBIC

CHCTEMBI Ha OCHOBE [pacdeTHBIC 3aaHHS Ha
XMMHYECKOTO SKCIIEPUMEHTa  [TUCIICPCHBIC CUCTEMBI,
MCITOJIb3yEeMEIE B OBITOBOM U
[TPOM3BOCTBEHHON NI TETLHOCTH
6.2 |AccnenoBanue VccnenoBats GpuU3MKO- UlaboparopHas pabora (Ha BbIOOp): [OK 01




7.1 |Ob6HapyxeHue
HEOPraHUIECKIX

[KATHOHOB 1 aHHOHOB

MccieqoBaTh Ka4eCTBEHHEIE
[PEAKIINY HEOPTAaHUYECKUX
BCIIIECTB

1. JlJabopaTtopHas pabota (Ha
BEIOOD):

— AHaTUTHUYECKUE pPEaKLIUU
KkaTHOHOB [-VI rpynm;

— AHaTUTUYECKUE pPEeaKLIUU
AHHOHOB.

2. [IpakTHueckue 3a1anus Ha
COCTAaBJICHUE YPABHEHUN peakLUi
oOHapyXeHus: KaTuoHoB [-VI
CPYII XU aHUOHOB, B T.4. B
MOJIEKYJISIPHOH ¥ HOHHOU (opMax.

OK 01

7.2 |OOHapyxeHue
OpraHUYeCcKHuX
BEILIECTB OTCIBHBIX
KJTacCOB C
MCIIOJIB30BAHHEM
KaueCTBEHHBIX

[peaKuui

MccnenoBath KaueCTBCHHBIC
[PEAKITH OPTaHIIECKUX
COeIMHEHMH OTAEIbHBIX
KJIaCCOB

1. JlabopaTopHast paboTa (Ha
BBIOOD):

— KauecTBeHHbBIEC peakiuy Ha
OTJENIbHBIE KJIACCHI OPIraHUYECKUX
BEIIECTB;

— KauecTBeHHBII aHaIN3
OPraHUYECKUX COEAUHEHHUN O
(hyHKIIMOHABHBIM TPYIITIaM.
2. IlpakTrueckue 3agaHus Ha
COCTaBJIEHHE Ka4eCTBEHHBIX
[peakiuii oOHapyKEHUS
OpTaHHYECKUX COCTUHEHHIA.

OK 01

IT Ilpukaaguoii Moy b
Pa3znesn 8. Xumus B ObITY
1 POM3BOICTBEHHOM
mesiTeJIbHOCTH YeJI0BeKa

OueHuBaTh MOCJIEACTBHS
OLITOBOI 1
MPOM3BOICTBEHHOI
nesiTeILHOCTH YeJI0BeKa C
MO3UIINIT DKOJOTrH4eCcKOH
0e30macHOCTH

3ammTa Keiica (¢ yueTom oyaymei
npodeccuoOHATLHOI TesITeTIbHOCTH)

XuMus B ObITY U
[PON3BOJICTBEHHO i
esITeTbHOCTH
eIoBeKa

OrieHnBaTh IIOCIEICTBUSA
OBLITOBOM U
[TPON3BOJICTBEHHOMN
IIesITeJIBHOCTH YEJI0BEKA C
MO3ULINI DKOJIOTHYECKOM
0€30ImacHOCTH

Paznen 9.1. UccnenoBanne UuTepripeTHpoBaTh

M XUMHYECKH aHaIn3
00beKTOB Onochepsnl

XMMHYECKHE MPOLECChl U
siBJIeHUs1 B Ouocgepe

Keiic (¢ yuetom Oyaymieit
MmpodecCuoHaIbHON AEATEBHOCTH)
Bo3MoskHEBIE TEMBI KE€ICOB: 1.
[ToTenyienne kauMara u
BEICBOOOIKICHIE Ta30BBIX THPATOB
CO JIHa OKeaHa.

2. Bynymue Marepuansl Jis aBua-,
MaIInHO- U IPUOOPOCTPOSHUS.

3. HoBble MaTepuaisl 1Sl COTHEUHBIX

Oarapeii.
4. JlekapcTBa Ha OCHOBE
[PACTHTENHHBIX MPETapaToB.

3amura yueoHO-
HCCJ1eI0BaTeIbCKOT0 MPOeKTa (¢
yueTom Oyayuieit
npogeccuoHATbLHOM AesITeTbHOCTH)

OK 01
OK 02
OK 04
OK 07

9.1 (OCHOBBI
nmabopaTtopHOH

[IPaKTUKH B

nmabopaTopusix

Mpo¢eCCHOHANTBHBIX

BBIMOMHSTE MOMHBIA TUKIT
HKCIIEPHUMEHTAIBHOTO
MCCIIeIOBAHUS C
COOIIIOICHHEM TIPaBHII
Oe3omacHOro oOparieHus ¢
BEIICCTBAMU U
nmabopaTopHbBIM
00opyIOBaHUEM

1. Jlaboparopnas pabora «OcHoBbIOK 01

mabopaToOpHON MPAKTHKM.

2. TUnOBBIE pacdeThI MO0 TEMATHKE
bKcriepuMeHTa. 3. 3a1auu Ha
BBIUMCIIEHUE CPEHETO 3HAUEHUS
PKCIIEPUMEHTAIBHBIX JaHHBIX,
[OTrPETHOCTH.

4. IlpencraBnenne pe3ynbTaToB
HKCTIEPUMEHTA B Pa3iIMYHON (hopme
(Tabnuua, rpaduk, OTYET,

TOKJIa, PE3CHTALUSA).




9.2

X TMHIEeCKUH
aHAJIN3 TPOO BOJIBI

MccnenoBaTh XUMHYECKUN
cocTaB MpoO BOJBI

1. Tect «CBoMCTBA K COCTAB BOIBI».
2. 3amanne « XMMHUYECKHI COCTAB
BOJIBI, TUII BOJBI U CIIOCOOBI €€
[IPUMEHEHHUS (C UCIOIb30BaAHUEM
HOPMAaTUBHBIX JTOKYMEHTOB).

3. [IpakTUKO-OPHEHTUPOBAHHBIC
TeOpETHYCCKUE 3aaHUs Ha COCTAB
BOJIBI ¥ CITOCOOBI BBIPAXKEHUS
KOHIICHTpAIIHIA U TIepecyeT
KOHIICHTPAIU (C UCIIOIb30BAHUEM
HOPMAaTUBHBIX JTOKYMEHTOB).

4. JlaboparopHas paboTa Ha BBEIOOD:
— O4HnCTKa BOIBI OT 3arpsI3HCHHIA,
— Onpenencuue pH Bojs! U ee
KHCJIOTHOCTH;

— OnpeaencHue KECTKOCTH BOIBI U
CIIOCOOBI €€ yCTPpaHeHHS.

OK 01
OK 02
OK 07

9.3

XUMUYECKUN
KOHTPOJIb Ka4eCTBa
[MPOJTYKTOB MUTaHUA

M ccinenoBaTh XUMHUYECKUH
COCTaB MPOAYKTOB IMATAHUS

1. Tect «Opranudeckue u
HEOpraHMYEeCKHE BEILECTBA,
BXOIAIIME B COCTAB IPOLYKTOB
TTUTaHUS).

2. IIpakTHKO-OpUEHTUPOBAHHbBIE
3aaHUuA 110 Ky.]'[HHapHOﬁ TEMATHKE.
3. JlabopaTtopHas pabota (Ha BEIOOD):
— OOHapyXKeHHe HUTPATOB B
[IPOAYKTax IMUTAHUs,

— MccnenoBanue MpoyKTOB TUTAHUS
Ha HaJIW4YME YIIIEBOJOB (MyKa,
TBOPOT, MOJIOKO, HOTYPT) Ha HAJTHIHE
YTJIEBOJIOB (Kpaxmal, TJII0K03a,
caxaposa).

OK 01
OK 02
OK 07

9.4

HccnenoBanue
00BEKTOB
orochepsl

MccnenoBare XUMUYECKUI
cocTaB 00BEKTOB OHochepsl
Ha IpHMepe MPOILYKTOB
MUTaHKS, BOJBI M TOYBBI

'Y4ueOHO-HCCIIeI0BATEeIBLCKUN TIPOCKT
B 00JIACTH MCCIIETOBAaHUS 00BEKTOB
orocdepsl.

Bo3Mo>kHBIE TEMBI IIPOEKTOB: 1.
MccnenoBanue cocTaBa MUHEPATIbHOM
BOJIbl 1 PEKOMEHALINH T10 €€
HCTI0JIb30BaHUIO.

2. MccnenoBanne pa3pyniaromero
nelcTBUS IPUPOAHON BOJBI HA
CTPOUTENbHBIE MaTEPHAIbL. 3.
CocTaBiieHUE NTPOEKTa
[[BETHUKA/OrOpo/ia/cana B 3aBUCUMOCTH
0T COCTaBa MPOAHATH3UPOBAHHBIX
rnous. 4. CocrapneHue
cOaTaHCUPOBAHHOTO MEHIO Ha JIeHb
(HemeI0) B 3aBUCIMOCTH OT
CollepyKaHUsI XUMHUYECKUX MaKpo 1
MUKPO3JIEMEHTOB B MIPOIYKTAX
[TUTAHSL.

5. UccnenoBanue KkauecTBa NUTHEBOI
BOJIbI.

6. MccnenoBanue mpod BOAOIPOBOIHOM
BOJIBI HA MIPEAMET YCTPAaHCHUS
PKECTKOCTH.

7. YcTpaHeHue KeCTKOCTH BOJbI B
CebCKOX03AUCTBEHHOM 1€ TEIbHOCTH.

OK 01
OK 02
OK 04
OK 07




