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1.0BIIASI XAPAKTEPUCTUKA IIPUMEPHOM PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJBbHOMN JUCIHUILIMHBI « XHMHS»

1.1. MecTo IMCHMIIMHBI B CTPYKTYPe OCHOBHOM NMPOodecCnoHaAIbLHOM
00pa3oBaTeIbHOI MPOTrPAMMBI

OO6mieoOpa3oBaTenbHas IUCHUILINHA «XHUMHS» SBISACTCS 00s3aTEIBHOM
4acThio 0011e00pa3oBaTeIbHOTO 1MKIa oOpazoBarenbHOM mporpammbel CIIO B
coorBercTBUM ¢ PI'OC 110 BCEM CIEUAILHOCTSIM, PEAIM3YeMbIM B KOJUIEIKE.

1.2. llesiu ¥ IUIAaHMPYeMble Pe3yJbTaThl 0CBOCHHS TUCIUIIINHBI:
1.2.1. Hean o0meo0pa3oBaTe;IbHOM IMCHUIIIMHBI

[lenp  AMCUMIUIMHBL:  (QOPMHpPOBAHUE y  CTYACHTOB  XHUMHYECKOU
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpPa KAaK OCHOBBI MPUHITHS
pelIeHUi B JKU3HEHHBIX M IPOU3BOJCTBEHHBIX CUTYyallUsIX, OTBETCTBEHHOTO
NOBEJICHHUS B IPUPOJIHOM cpejie.

3amaun AUCIUIUIUHBIL:

1. chopmupoBaTh TOHHUMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUA XUMHUYECKUX
IIPOLIECCOB U SBJICHUM B OKPYXAIOWIEH Cpene, LEIOCTHOM HAYYHOM KAPTHHBI
MUPA, B3aHMOCBS3H M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2. pa3BUTh YMEHHUS TPOBOAUTH pACyYeThl MO XUMHYECKUM (opMyiaM U
YPaBHEHUSAM XHWMHUYECKUX pEaKIWid, TIJaHUPOBAaTh W HHTEPIPETUPOBATH
pe3yabTaThl XUMHUECKHUX IKCTIEPUMEHTOB,

3. copmupoBaTh HABBIKM TPOBEICHUS XUMHUYECKHX OKCIEPUMEHTAIbHBIX
HUCCIICIOBAHUM ¢  COOJIFOZICHMEM TpaBHJI  O€30MMacHOro  oOpalieHus ¢
BEII[ECTBAMHU U TAOOPATOPHBIM 000PYIOBAHUEM;

4. pa3BUThb YMEHUS aHAIM3UPOBAThH, OLICHUBATh, MPOBEPSTH HA JOCTOBEPHOCTH U
00001aTh HHPOPMAITUI0O XUMUYECKOTO XapaKTepa U3 Pa3INYHbIX UCTOYHUKOB;

5. chopmupoBaTh YMEHHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOEH JEATEIBHOCTH U
XUMHUYECKUX MPUPOJTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6. chopmupoBaTh MOHMMAaHHE 3HAYUMOCTH JOCTHDKCHHNW XWMHUYECKOW HAyKu |
TEXHOJIOTUM JJIs1 pa3BUTHUS COLIMATIBHON 1 TPOU3BOICTBEHHOM cep.

1.2.2. Ilnanumpyemble pe3yJabTaTbl OCBOCHHHA 001Ie00pa3oBaTeJIbHOM
IUcHUIIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco6oe 3Hauenne AuCIUIUIMHA uMeeT npu hopmupoBanuu u pazsutuu OK u T1K.



1.4. Ilnanupyemble pe3yJbTAThl 0CBOCHHUS M CHUTIHHBI
PesynpTaTom ocBoeHus pabouerd mporpaMmsl siBisieTcs popmupoBanue o0mux (OK) komrneTeHIMi, THYHOCTHBIX pe3yabTaTtoB (JIP):

Kox u HaumeHoBaHHE
(hopMupyemMbIx
KOMITCTCHITIH

HﬂaHI/IpyeMLIe PE3YIbTAThl OCBOCHUA JUCIHUIIIIMHBI

O6mme

JucuuminHapHbie

OK 01. Beibupats
CIOCOOBI PeICHUs
3a1a4
npodeccHnoHATEHOM
JeSTEITbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B wactu Tpyn0BOro BOCIUTaHHUS:

- TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTEPCTBA,
TPYyIOIO0ue;

- TOTOBHOCTH K aKTHUBHOH JICATEIHLHOCTH
TEXHOJIOTHYECKON M COIMAIIbHOIN HAMpPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATh, IJIAHUPOBATH H
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO AESITETbHOCTD;

- WHTepec K pa3nuyHbIM cepam mpodeccuoHaTbHON
NESITEIbHOCTH,

OBnajieHe YHUBEPCATBHBIMU YICOHBIMU
MO3HABATEILHBIMU JIEHCTBUSMU:

a) 0a30BbIEC JIOTUYECKUE JCHCTBUS:

- CaMOCTOSTENbHO (POPMYITUPOBATH U aKTyaTU3UPOBATH
po0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIECTBEHHBIN MPU3HAK UM OCHOBAHUS
JUTISl CpaBHEHUS, KiTacCu(UKAIMU U 0000IIECHHUS;

- OMpeAeNsTh IeNU AeSITeNbHOCTH, 3a7aBaTh MapaMeTPhI
U KPUTEPUH UX JOCTHUKCHHSI,

- BBISABIATH 3aKOHOMEPHOCTHU U TIPOTHUBOPEUHSI B
paccMaTpUBAEMBIX SBJICHUSX;

- BHOCHUTH KOPPEKTHBBI B JCSITEILHOCTD, OIICHUBATh
COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OIICHHBATH PUCKH
MOCITIEACTBHUM JIEATEINHHOCTH;

- pa3BUBATh KPEATHBHOE MBINIJICHHUE TP PEIICHUN
YKU3HEHHBIX TIPOo0IieM

0) 6a30BBIC HCCIIEOBATEHCKUE ICHCTBHS:

- BIIJICTh HaBBIKAMU y4eOHO-UCCIIEIOBATENECKON 1
MPOEKTHOMN

JESITEIIbHOCTH, HABBIKAMU Pa3pelIeHHs Mpooem;

- BJAJETh CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpask BKIIOYACT:
OCHOBOIIOJIArarolye MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM,
ANEKTPOHHAs 000JI0UKa aToMa, S-, P-, d-2IeKTPOHHBIE
opOUTaIM aTOMOB, MOH, MOJIEKYJIa, BAJIEGHTHOCTb,
NEKTPOOTPHULATEIBHOCTD, CTEIIEHb OKUCIICHHS, XMMHUYECKas
CB$I3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHbII
CKeJleT, (pyHKIMOHANbHAs TPYIa, paJuKal, H30MepHs,
U30MEPBI, TOMOJIOTMYECKHUH Psil, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHCJIOPO/I- M a30TCOAEPIKAIINE COeAUHEHUS], OMOTOTNYECKH
aKTHUBHBIC BEIIECTBA (YTJIEBOIBL, )KUPBI, OCIIKH), MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BE€HO, BEICOKOMOJIEKYJISIPHBIE
COEIMHEHMS, KpUCTANINYECKasl pelieTKa, TUIIbI XUMHUYECKUX
peakuuii (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE, IK30- U
SHJO0TEPMUUYECKHE, PEAKIIMH HOHHOTO 0OMEHA), pacTBOD,
ANEKTPOJIUTHI, HEAIEKTPOJIUTBI, DIEKTPOIUTHIECKAS
JCCOLIMAINS, OKMCITUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakuy, XHMUYECKOEe paBHOBECHUE), TEOPUU U
3aKOHBI (T€OpUs XUMUUECKOTO CTPOCHUSI OPTaHUYECKHUX
BeniecTs A.M. Bytneposa, TeopHst 2JEKTPOIUTHUECKOU
Jqvccounanuu, nepuoguyeckuit 3akon .M. MenneneeBa, 3akoH
COXPaHEHHUS MAacChl), 3aKOHOMEPHOCTH, CUMBOJINYECKHUN A3BIK
XUMUH, (HaKTOJIOTUUECKHUE CBEJICHHS O CBOWCTBAaX, COCTARE,
MOJTy4YeHUHU U 0€30MaCHOM UCIIOIb30BaHUH BAKHEUIITHX
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB B OBITY U
MPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

YMCETB BBIABIIATH XaPAKTCPHBIC IPHU3HAKN U B3AUMOCBA3b U3YyYCHHBIX
MOHATHH, MIPUMCHATH COOTBETCTBYIOIIUC ITOHATHA TP OITMCAHUN
CTPOCHUA U CBOIICTB HCOPraHnM4€CKUX O OPraHNYCCKHUX BEIIECCTB U UX
OpeBpallCHUU , BBIABIAUTL B3AUMOCBA3b XUMHUYCCKUX 3HAHUU C




- BBISIBJIATH IPUYUHHO-CIIEACTBEHHBIE CBSI3U U
AKTYAJIM3UPOBATh 3a/1a1y, BbIABUI'ATb TUIIOTC3Y CC
pEILIeHNUs, HaXOAUTh apTyMEHTHI IS 10KA3aTelIbCTBA
CBOUX YTBEPXKICHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU
peleHus;

- AaHaJIM3HUPOBATh IIOJYUCHHBIC B XOAC PCHICHUA 3aJa4n
pe3yJIbTaThl, KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTb,
IMPOrHO3NpPOBATh UBMCHCHHUEC B HOBBIX YCIIOBUAX,

- YMETb NIEPEHOCUTD 3HAHUS B IIO3HABATEIBHYIO U
MMPAKTUYCCKYIO obiacTu KUBHEACATCIIBHOCTH,

- YMETb MHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEAMETHBIX
o0OJacrei;

- BBIJBUIATh HOBBIE UJEH, IIPEIaraTb OpUrMHAJIbHbIE
IIOAXO/IBI Y PELLICHMUA,

- CIIOCOOHOCTb MX MCIOJIb30BAaHUS B 1I03HABATEIbHOM U
COLIMAIBHON MTPAKTHUKE

MOHSTUSAMU U TIPEJICTABICHUSIMHU JPYTUX €CTECTBEHHOHAYYHBIX
MIPEAMETOB,

- YMETh UCIIOJIb30BaTh HAUMEHOBAHUS XUMUYECKUX
COCIMHEHHUI MEXyHApPOIHOTO COK3a TEOPETUUECKON U
MPUKJIATHON XUMUHU U TPUBUAJIbHBIEC Ha3BaHHS BAKHEUIIINX
BEIIECTB (ITHIICH, alleTUJICH, TIUIEPUH, (PEHOII,
(dhopManbaeru, YKCycHast KUCIIOTa, TJIUIUH, YrapHBIHA ra3,
YTJIEKHUCIIBIN Ta3, aMMUAaK, ranieHas U3BeCTh, HeraleHas
U3BECTh, MUTHEBAS COJIA M IPYTHX ), COCTABIIATH (DOPMYJITBI
HEOPraHWYECKUX U OPraHUYECKUX BEIECTB, YPABHEHUS
XUMHUYECKHUX PEAKIIHiA, O0BSICHATH UX CMBICT; TIOJTBEPKIATh
XapAKTEPHBbIE XUMHUYECKUE CBOMCTBA BEIIECTB
COOTBETCTBYIOLIMMHU 3KCIIEPUMEHTAMH U 3aUCAMHU YPaBHEHUI
XUMHYECKUX PEAKIIU;

- YMETh YCTaHABJIMUBAThH PUHANIECIKHOCTh U3YYEHHBIX
HEOPraHUYECKUX Y OPTaHNYECKUX BEIIECTB K ONPEACIECHHBIM
KJIaccaM U rpymnnaM COSIUHEHUH, XapaKTepU30BaTh UX COCTAB
Y BOKHENIIME CBOWCTBA; ONPEAEIATh BUIbI XMMUYECKUX
cBs3el (KOBaJIeHTHAs, MOHHAS, METAJTTUYECKas, BOJOPOIHA),
THUIIBI KPUCTAIUIMYECKUX PELIETOK BEIIECTB;
KJIACCU(PUITUPOBATh XUMHUECKUE PEAKIUH;

c(hopMHUPOBATh MPEACTABICHHS: O MATEPHUAILHOM EAMHCTBE MHPA,
3aKOHOMEPHOCTSIX M MTO3HABAEMOCTH SBIICHUH MIPUPOJIBI; O MECTE U
3HAYCHUH XUMUHU B CUCTEME €CTECTBCHHBIX HAYK M €€ POJIHU B
00ecIeueHUN YCTOMIMBOTO PA3BUTHS YEJIOBEYECTBA: B PEIICHUHN
POOJIEM IKOJIOTUIECKOHN, SHEPTETHUECKON U TTHIIEBOM
0€3011acCHOCTH, B PA3BUTUU MEIUITUHBI, CO3JIAHIHA HOBBIX
MaTepuaIoB, HOBBIX HCTOYHUKOB SHEPTHH, B 00€CTICUeHUN
PaIMOHAIBHOTO TIPUPOAOIIONB30BaHsI, B (HOPMUPOBAHUHT
MHUPOBO33PEHUS B O0IIEH KyJIBTYpPhI YSIOBEKa, a TAKIKE
9KOJIOTHIECKHA 000CHOBAHHOTO OTHOIICHUS K CBOEMY 37I0OPOBBIO U
MPUPOIHOM cpelie;

- BJIAJIETh CUCTEMOW XMMHUYECKUX 3HAHUI, KOTOpPAasi BKIIFOYAET:
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OCHOBOIIOJIATra0LINe NOHATHUS (JOMOJHUTEIBHO K CUCTEME
MOHATUI 02a30BOT0 YPOBHSI) - U30TOIBI, OCHOBHOE U
BO30Y>KJICHHOE COCTOSIHME aTOMa, FTHOpHUIN3alis aTOMHBIX
opoOuTaneit, xumudeckas cBs3b ("CY " u KpaTHBIC CBS3H),
MOJISIpHAsi KOHLEHTpALMsl, CTPYKTypHas popMyIa, H30MepHsl
(cTpykTypHasi, reoMeTpruieckast (Liuc-TpaHC-U30MEpHs), TUIIbI
XMMHUYECKHUX peakluil (roMo- U reTeporeHHble, 00paTUMbIe U
HeoOpaTUMBbIE), PACTBOPHI (UICTUHHBIE, JUCIIEPCHBIE CUCTEMBI),
KPHUCTAJIOTUIPAThI, CTENIEHb AUCCOLUAINN, IIEKTPOJIU3,
KPEKUHT, pU(OPMHUHT); TCOPHH U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHMS, JIEXKAIUE B OCHOBE IOHUMAaHUS
NPUYHHHOCTU M CUCTEMHOCTH XUMHUYECKUX SBIICHHMA,
COBpPEMEHHBIE IPECTABICHUS O CTPOCHUH BEILECTBA Ha
aTOMHOM, MOJIEKYJIIPHOM U Ha/IMOJIEKYJISIPHOM YPOBHSIX;
IPEeACTaBICHUs O MEXaHU3MaX XUMUYECKUX PEaKIHi,
TEPMOAMHAMHYECKUX U KHHETHUYECKUX 3aKOHOMEPHOCTAX MX
IPOTEKAHUs, O XMMUYECKOM PaBHOBECUH, TUCIIEPCHBIX
cucreMax, (akTOJIOTHYECKUE CBEJICHUS O CBOMCTBAX, COCTABE,
HOJYYEHUHU U 0€3011aCHOM HCIIOJIb30BaHUH BaXKHEUIITNX
HEOPraHMYECKUX U OPraHMYECKHX BEIIECTB B OBITY U
NPaKTUYECKOH J1eATEbHOCTH YelloBeKa; OOIMX HayYHbIX
MPUHIMIIAX XUMUYECKOT0 MPOU3BOICTBA (Ha IpuUMepe
IPOM3BOJICTBA CEPHOM KUCIOTHI, aMMHUaKa, METaHOJA,
nepepaboTku HedTH);

YMEThb MPOBOAMUTH PACUETHI [0 XUMUUYECKUM (hopMysiam U
YPaBHEHHUSAM XUMHUYECKUX PEAKIUN ¢ UCTIOIb30BaHHEM
(bu3nYecKUX BeMTUYMH (Macchl, 00beMa ra3oB, KOJINYECTBA
BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: PACUeThl O HAXOXKJCHUIO XMMUYECKOH (POPMYJIBI
BEIIIECTBA; pacueThl MacChl (00bEeMa, KOJTMIECTBA BEIIECTBA)
IIPOJYKTA PEAKLUH, €CIIU OJHO U3 UCXOJHBIX BEILECTB JAHO B
BHJIE PACTBOPA C ONPEIECIECHHON MacCOBOM J10MI€i




PacTBOPEHHOIO BEIECTBA UM JaHO B U30bITKE (MMEeT
MIPUMECH); PaCYEThl MACCOBOI MM OOBEMHOM JTOJH BBIXO/A
NPOAYKTA PEAKIMU; PacYeThl TEIIOBOTo 3(dekTa peakuui,
00BEMHBIX OTHOLICHUH Ta30B;

- YMETb BBIABIIATH XapaKTEPHbIC IIPU3HAKU U B3aUMOCBSI3b
W3YYEHHBIX [TOHATUN, IPUMEHATH COOTBETCTBYIOIIME IIOHATHS
IIPY OIIMCAHUU CTPOEHUS U CBOMCTB HEOPIAHUUYECKUX U
OpPraHWYECKUX BEIECTB U UX IPEBPALLECHNUN; BBIABIIATH
B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUSAMU U
IPEJCTaBICHUSAMU JPYTUX IPEIMETOB Il 00Jiee OCO3HaHHOTO
HNOHUMAaHUS U 00BACHEHHS CYLITHOCTH MaTepUaIbHOTO
€MHCTBA MUPA; UCIIOJIB30BAaTh CUCTEMHBIE XUMUYECKUE
3HaHUA JUIsl 00BSACHEHUS ¥ IPOTHO3UPOBAHUS SBJICHUH,
MMEIOIIHX €CTECTBEHHOHAYYHYIO IIPUPOLY;

- YMETb UCIIOJIb30BaTh HAUMEHOBAHUS XUMHUYECKUX
COECIMHEHUN

MEXAYHApOJHOIO COI03a TEOPETUYECKON U IIPUKIIAAHOU XUMUU
Y TPUBUAJIbHBIE HA3BAHMSI BEIIECTB, OTHOCSALINXCS K
U3Y4YEHHBIM KJIacCaM OPraHU4eCKUX U HEOPTraHUYECKUX
COEIMHEHM; MCII0JIb30BaTh XUMUYECKYIO CUMBOJIMKY IS
cocCTaBJIeHUs (POPMYJT HEOPraHMUECKUX BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAILIEHHBIX
U CKEJIETHBIX) (OPMYJI OPraHUYECKUX BEILECTB; COCTaBIATh
YPaBHEHUSI XUMHUYECKHUX PEAKIUN U PACKPBIBATh UX CYIIIHOCTD:
OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHBIX PEAKIIUHI IIOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO 0ajaHca 3TUX peakluil; peakiuii
MOHHOTO 0OMEHa IyTeM COCTaBJICHUS UX MOJIHBIX U
COKpAIllCHHBIX NOHHBIX YPAaBHEHMI; peakni TUAPOJIN3a,
peakimii KoMIiekcoobpa3oBaHus (Ha mpumepe
TUIPOKCOKOMITJIEKCOB IIMHKA U aJTIOMUHUS); TOATBEPK AT
XapaKTepHbIE XUMUYECKHUE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH U 3alIMCSIMU YPaBHEHUN
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XUMHUYECKUX PEAKLUM;

- YMeTh KJIacCHU(PUIIMPOBATH HEOPTAHUICCKUE H OPTaHUICCKHE
BEIIECTBA U XMMHUECKHE PEAKI[H, CAMOCTOSTEIbHO BHIOUPATh
OCHOBaHUS ¥ KPUTEPUH IS KTacCU(DUKAIINH U3yIaeMbIX
XUMHUYECKHX 00BEKTOB; XapaKTepU30BaTh COCTAB U
Ba)XKHEHIIME CBOMCTBA BELIECTB, MPUHAJICIKAINX K
oTpeAeNIeHHBIM KJIaccaM U IPYIIaM COeAMHEHU (TIPOCThie
BEILIECTBA, OKCHUJIbI, TUAPOKCHJIBI, COJIH; YTIIEBOIOPOIBIL,
pocThie A3PUPBI, CIUPTHI, PEHOIBI, AJIbJIETH]IbI, KETOHBI,
KapOOHOBBIC KUCIIOTHI, CIIOXKHBIC YPUPHI, )KUPBI, YTIICBOJIHI,
aMUHBI, aMIHOKHCIIOTBI, O€JIKH); MPUMEHSTh 3HAHUS O COCTaBE
Y CBOMCTBAx BEUIECTB JJIs OKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE€3 OTHOCUTEIILHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XMMHYECKHUX PEAKIUU U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX
OCYLIECTBIICHUS;

- YMETh MOJATBEPKAATh HA KOHKPETHBIX MPUMEPAX XapaKTep
3aBUCHMOCTH PEaKIIMOHHOW CITOCOOHOCTH OPTaHUYECKUX
COCIMHEHHH OT KPaTHOCTH U THMa KoBajieHTHo cBsizu (" C? "
1 ""), B3aMHOTO BJIUSTHUSI aTOMOB U IPYIII aTOMOB B
MOJIEKYJaxX; a TaKXKe OT 0COOEHHOCTEN peanu3alun pa3InyHbIX
MEXaHM3MOB IIPOTEKAHUS PEAKLINIA;

YMETh XapaKTepHU30BaTh ANEKTPOHHOE CTPOCHUE aTOMOB (B
OCHOBHOM H B036y)KIleHHOM COCTOHHHH) 1 MOHOB XUMHUYCCKUX
anemeHToB 1 - 4 mepuozos Ilepuoamueckoii cuctemsr .M.
MeHzeneeBa U UX BaJICHTHbIE BO3MOYKHOCTH, UCIIOJIb3YsI OHSTHUS
"s", "p", "d-anmekTpoHHBIC" OPOUTAIH, SHEPTEeTHYECKHIE YPOBHH;
OOBSICHATH 3aKOHOMEPHOCTU U3MECHCHUA CBOMCTB XUMHUYECKUX
9JIEMEHTOB U 00pa3yeMbIX UMM COSIMHEHHH 110 TIEPHOIaM 1
rpymnmam;

OK 02. Ucmnionb30Bath
COBpEMEHHBIC CPEJICTBA
IIOMCKa, aHaJIn3a U

B 00nactu ieHHOCTH HAYYHOTO MTO3HAHMS:
c(OpMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U

- YMETh IUIAHUPOBATh U BBIIOJIHAT XUMUYECKUI
AKCTIEPUMEHT (IIPEBPAICHUST OPTAaHUYECKUX BEIIECTB MIPH
HAarpeBaHuM, MOJTYYECHHE YTUIEHA U U3YYEHHE €T0 CBOMCTB,




UHTEpPIIpETaluu
uHpOpMaLUU U
UH(OPMAIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
npodeccnoHaTBEHOMI
AEATeNLHOCTH

00I11eCTBEHHOH NMPaKTHKH, OCHOBAaHHOT'O Ha JAUAJore
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
HOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3IKOBOM U YUTATEIIbCKOM
KYJIBTYpBbl KaK CPEACTBA B3aUMOJICHCTBUS MEXY JIFOIbMU
U TIO3HAHHS MUDA;

0CO3HaHME IEHHOCTHU Hay4YHOH eSTeIbHOCTH, TOTOBHOCTh
OCYIIIECTBIISATh IPOEKTHYIO U MCCIIEI0BATEIbCKYIO
JeSITeIbHOCTh HHAUBUYAIbHO U B TPYIIIIE;

OgnajeHre yHUBEPCATbHBIMHI YUCOHBIMH
[IO3HABATEJIbHBIMU ACHCTBUAMMU:

B) pabota ¢ napopmarmei:

- BJIaJIeTh HAaBbIKAMU NOJTYYEHUS MHPOPMALIUH U3
MCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIEHO
OCYILECTBIIATh MOUCK, aHAJIN3, CUCTEMAaTU3aLIUI0 U
UHTEPIPETANNI0 HHPOPMALIUU PA3TMIHBIX BUOB U POPM
NpEeCTaBICHHUS;

- CO3JIaBaTh TEKCTHI B PAa3IMYHBIX (OpPMATaX C YIETOM
Ha3zHaueHUs UH(OPMAIMU U 1IeJIeBON ayAUTOPHH,
BbIOMpas ONTUMANIbHYIO (POPMY MPEACTABICHUS U
BU3YyaJIU3alIH;

- OLIGHUBATh JJOCTOBEPHOCTb, JIETUTUMHOCTh
UH(pOpPMalIH, €€ COOTBETCTBHE TPABOBBIM U MOPAJIbHO-
THYECKHM HOpMaM;

- UCIIOJIb30BaTh CPEICTBA MH(POPMAITMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHHA B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX 1 OPTaHU3allUOHHBIX
3a/1a4 ¢ COOII0IeHneM TPeOOBaHMI SPTOHOMUKH, TEXHUKHU
0€30M1aCHOCTH, TUTHEHBI, PECypcocOepeKeH s, TPABOBBIX
¥ OTUYECKUX HOPM, HOpM MH(POPMAIITMOHHOM
0e30I1acHOCTH;

- BJIAJICTh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI

KayeCTBCHHbIE PEAaKIIMK Ha aJIbJETHU/Ibl, KpaXMall, YKCYCHYIO
KHCJIOTY; AeHaTypauus OEJIKOB IPH HarpPEeBaHHUH, [IBETHBIC
peakiuu OesKoB; IPOBOAUTH PEAKLIMU HOHHOTO OOMEHa,
OIIPEAEIIATh CPELY BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEAKLIUU
Ha cynb¢aT-, KapOOHAT- U XJIOPH/I- AHUOHBI, HAa KAaTHOH
aMMOHHS; peIIaTh HKCIEPUMEHTAIbHBIE 33Ja41 110 TEMaM
"Metambl" u "HeMmeTanmisl'") B COOTBETCTBHH C IMPABHIIAMH
TEXHUKU 0€30MaCHOCTH NPU OOPAIIEHUH C BEIIECTBAMH U
1a00paTOpHBIM 000PYIOBAaHUEM; MIPEACTABIATh PE3YIIbTAThI
XUMHAYECKOT0 SKCIIEPHMEHTA B (hopMe 3amucy ypaBHEHUN
COOTBETCTBYIOLMX peakuuil U HOpMyIHpoBaTh BHIBOJBI HA
OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATh XMMUYECKYIO HH(POPMALIHIO,
IOJIy4aeMYI0 U3 Pa3HbIX UCTOUHUKOB (CPEJICTB MaccOBOM
uHpopMaLuy, ceTb IHTEepHeT U Apyrue);

- BJIaZIETh OCHOBHBIMU METOJ[aMH Hay4YHOTO MIO3HAHMSI BELLIECTB
¥ XUMHUECKHUX SIBJICHUH (HaOII0eHne, U3MEpEHNeE,
JKCIIEPUMEHT, MOJIETIUPOBAHUE);

- YMETb IPOBOJIUTH pacueThl 0 XUMUYECKUM (HOpMYyTIaM U
YPaBHEHUSAM XUMHUYECKUX PEAKIIUN C UCTIOIb30BAaHUEM
(U3NYECKUX BETUUNH, XapaKTePU3YIOIUX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMasbHbIE
YCJIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; UCIIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJIsl IPUHATHS PELIEHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BELIECTBAMH U UX NIPUMEHEHHEM;

- YMETb CaMOCTOSITENIBHO IUIAHUPOBATh U IPOBOAUTH
XUMHUYECKHUH SKCIIEPUMEHT (IIOJTyYeHHE U U3yUeHHE CBONCTB
HEOPraHMYECKHUX U OPraHNYECKHUX BEIIECTB, KAUECTBEHHBIE
peaKkuuu yrieBoA0POI0B Pa3InYHBIX KIACCOB U
KHCJIOPOJICOAEPKAIMX OPraHNYECKUX BELIECTB, PEIICHUE
9KCIIEPUMEHTAJIBHBIX 337a4 M0 PacliO3HABAHUIO
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uHpopmaru, nHOOPMAITMOHHONW 0€301TaCHOCTH
JUYHOCTH,

HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB) C COOIIOICHUEM
MpaBWII 0€30MaCHOTO OOpAIEHUS C BEIIECTBAMU U
1a00paTopHBIM 000pyI0BaHKEM, (DOPMYIUPOBATH LIETU
WCCIIeIOBaHUS, MPEAOCTABIISITh B PA3TUYHON Gopme
pe3yabTaThl SKCIEPUMEHTA, AHAIU3UPOBATh U OLIEHUBATh UX
JIOCTOBEPHOCTD;

- YMETb OCYILLIECTBIIATH LI€JICHAIIPABIECHHBII MOUCK
XUMHUYECKOH MHPOPMAITUH B PA3IMIHBIX HCTOUYHUKAX (HAydHAs
U yuyeOHO-Hay4Has JUTepaTypa, CpeACTBa MacCOBOM
uH(popMaInu, cetb UHTEpHET U Ipyrue), KPUTHICCKH
aHAJIM3UPOBATh XUMUYECKYI0 HH(DOpMaIINIo, iepepadaThiBaTh
€€ U UCII0JIb30BaTh B COOTBETCTBUU C IIOCTaBICHHON yueOHOI
3ajaueit;

- BJIAJICTh CUCTEMOM 3HAHUW O METOJIaX HaAyYHOrO MTO3HAHUS
SIBJICHUI TIPUPO/IbI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX U
YMEHHSIMHU MPUMEHATH 3TH 3HAHUS NIPU SKCIEPUMEHTAIIBHOM
UCCIICJIOBAHUU BEIIECTB U JUIsI OOBSICHEHUS XUMHUECKUX
SIBJIEHUM, UMEIOIINX MECTO B MIPUPOAE MPAKTUUECKON
JIEATEIIbHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HU;

OK 04. DdpdexTuBHO
B3aMMO/ICHICTBOBATh U
paboTaTh B KOJIJIEKTUBE
U KOMaH/Ie

- TOTOBHOCTb K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEIEICHHIO;

-OBJIa/ICHNE HaBbIKaMH y4eOHO-HCCIIe10BaTENbCKOM,
MIPOEKTHOM M COLMAIBLHOMN €S TENIbHOCTH;

OBnasieHne yHUBEPCATbHBIMA KOMMYHHKATHBHBIMU
JEUCTBUSIMU:

0) cCOBMECTHasI 1€ TEIbHOCTD:

- TOHHMMATh U MCTOJIb30BATh MPEUMYIIECTBA KOMAHIHOMN
Y MHIUBHUYaJIbHOM paboTHI;

- IPUHUMATh €M COBMECTHOU EATEIbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JIEHCTBUS TIO €€
JIOCTH>KEHHIO: COCTAaBJIATH IJIaH IEUCTBUI, paclipeesaTh
POJIU C Y4€TOM MHEHHMH YYaCTHUKOB 00CYXKIaTh

YMETb IIJIAHUPOBATh U BBIOJIHATH XUMUYECKUN IKCIIEPUMEHT
(mpeBpalleHus: OpraHNYeCcKUX BEIIECTB MPU HarpeBaHUM,
MOJIy4€HHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUeCTBEHHBIE
pEaKIUu Ha albAETUABI, KPaXMaJl, YKCYCHYIO KUCJIOTY;
JieHaTypalys OeJIKOB IPU HarpeBaHUM, [IBETHBIE PEAKIIII
0€JIKOB; MPOBOAUTH PEAKIIMN HOHHOTO 0OMEeHa, OTpeNIeNATh
Cpeay BOAHBIX paCTBOPOB, KAUECTBEHHbIE pEaKLUU Ha
cynbdar-, kapOOHAT- U XJIOPU- AaHMOHBI, HA KATUOH aMMOHHS;
pelaTh 3KCIepUMEHTaIbHbIE 3a1a4u M0 TeMaM "Metaisl" u
"HemeTanisl") B COOTBETCTBUH C MPAaBUJIAMH TEXHUKU
0€301acHOCTH TPU 0OPAIEHUHN C BEIECTBAMH U
1a0opaTOpHBIM 000pYIOBaHUEM; MPEACTABIATH PE3YIbTAThI
XUMHUYECKOT0 SKCIIEpUMEHTa B (hopMe 3allicu ypaBHEHUI
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pe3ynbTaThl COBMECTHON PabOTHI;

- KOOPJIMHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBUSAX
peabHOTO, BUPTYATBHOTO M1 KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHIECTBJIATH MO3UTUBHOE CTPATETUUYECKOE MTOBEICHUE
B Pa3JIMYHBIX CUTYAILHSIX, IPOSIBISTH TBOPUECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBnazieHne yHUBEPCAIbHBIMU PETYIISITUBHBIMU
NENCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX JIFOACH Npu
aHAJIN3€ PE3YIIBTATOB JEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U IPABO JIPYTUX JIFOAEH Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTH IOHUMATh MHUP C TTO3UIIUN
JIPYTrOro 4ejI0BEKa;

COOTBETCTBYIOLMX peakuuil 1 HOpMyIHpOBaTh BEIBOJbI HA
OCHOBE 3THX PE3YJIbTATOB;

- -yMETb CaMOCTOSTENIBHO IUNIAHUPOBATh U MIPOBOIUTH
XUMHUYECKUN SKCIIEPUMEHT (II0Jy4EHHE U U3YYEHHUE CBOICTB
HEOPraHUYECKUX U OPraHMYECKUX BEILECTB, KAYCCTBCHHBIE
peaKuuu yriieBoA0pOJ0B Pa3INYHbIX KJIACCOB U
KHCJIOPOJICOIEPKALINX OPraHUYECKUX BEIIECTB, PELICHUE
JKCIIEPUMEHTAIBHBIX 33a4 10 PACIIO3HABAHUIO
HEOPraHMYECKUX U OPraHMYECKHX BEILECTB) C COOIIOCHUEM
HpaBuiI 0€30MacCHOTO 0OpPAIIEHNs C BELIECTBAMU
nabopaTopHbIM 000pyI0BaHKEM, (POPMYITUPOBATH LIEIH
UCCIIEIOBaHMS, TIPEAOCTABIATH B PA3IMYHON Gopme
pe3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX
JOCTOBEPHOCTB;

OK 07. CopneiicTBoBaTh
COXpaHEHUIO
OKpY’Karolllen Cpeabl,
pecypcocOepeKeHHUIo,
MIPUMEHSITh 3HAHUSI 00
W3MEHEHUH KIIMMaTa,
TIPUHIIUITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ heKTUBHO
JIECTBOBAThH B
YpE3BBIYANHBIX
CUTYaIUIX

B o6mnacTu 5K010rn4eckoro BOCHUTAHUSA:

- ¢(OpMUPOBAHHOCTH 3KOJIOTUYECKON KYIbTYpBHI,
NOHMMAHHE BIUSHUS COLUAIBHO-DKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM
Cpezbl, 0CO3HaHUE II100aIbHOT0 XapaKkTepa
HKOJIOTUYECKUX TTPOOIIEM;

- IJIJAHUPOBAHUE U OCYLIECTBIICHUE NEUCTBUN B
OKpYKaIOIlIeH Cpe/ie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

AKTHUBHOE HENPUATHE IEUCTBHM, IPUHOCAIINX BPE.
OKpYXKarolIlEeH cpere;

- YMEHHE NMPOTHO3UPOBATH HEOIATONIPUSITHBIE
9KOJIOTMUECKUE TIOCIIEACTBUSI IPEATIPUHUMAEMBIX
JEMCTBHM, MPEJOTBPAILATE MX}

- pacIIMpEHHE ONbITA ACATEILHOCTU IKOJIOTUYECKOU
HAIPaBJIEHHOCTH;

- chopMupoBaTh MPEJICTABICHHS: O XUMHUECKON
COCTABIISIFOIIECH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIH
XMMHU B TIO3HAHUM SBJICHUN TPUPOBI, B (POPMUPOBAHUU
MBIIIEHUS U KYJIbTYpPbI JIMYHOCTH, €€ (PYHKIIMOHAIbHOMN
I'PaMOTHOCTH, HEOOXOAUMOM ISl peLIeHUs] TPAKTUYECKUX
3a71a4 ¥ KOJIOTUYECKH 000CHOBAHHOTO OTHOILICHHUS K CBOEMY
30pPOBBIO U IPUPOJTHOIL cpene;

- yMeTb cO0JII0/1aTh IPaBUJIA SKOJOTUYECKH 11€JIeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYJIOBOI IEATETLHOCTH B LENSAX
COXpAHEHHUsI CBOETO 370POBbS U OKPYKAOIIEW MPUPOTHON
Cpeabl; YIUTHIBATh ONIACHOCTh BO3/ICHCTBHS Ha KUBBIE
OpTraHHU3MbI OIIPEACTICHHBIX BCIICCTB, TIOHUMAas CMBICJI
MoKa3aTess MpeieIbHOM JOIyCTUMON KOHIIEHTPAIUH;

- YMCTb [TPOTrHO3UPOBATH, AHAJIU3UPOBATH U OLICHUBATE C
MO3UIMN YKOJIOTHUECKON 6€30MaCHOCTH MOCIEICTBHS OBITOBOM
Y TIPOM3BOJICTBEHHOM JCATEIHHOCTH YeJIOBEKa, CBSI3aHHOM C
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- OBJIaJIcHHE HaBbIKaMU y4eOHO-UCCIIEJOBATEIbCKOM,
MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

nepepabdoTKO BELIECTB; UCIOIb30BATh MOTYYEHHbIE 3HAHUS
JUISL IPUHSATHS TPAMOTHBIX PEIIEHUH MPOoOJieM B CUTYaIUsIX,
CBSI3aHHBIX C XUMHUEH;

- YMETb OCO3HABaTh ONIACHOCTb BO3/ICUCTBUS Ha )KUBBIC
OpPraHMU3MBI OIPEJCIICHHBIX BEIIECTB, IOHUMAasl CMBICIT
II0Ka3aTels MPeIeIbHON T0IyCTUMON KOHIICHTPALMH, U
HOSACHATH Ha IpUMepax cocoObl yMEHbUICHUS U
MPENOTBPALIEHUS UX BPEAHOTO BO3AECHCTBUS HA OPTaHU3M
YEJIOBEKA.

I1K
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JIN4YHOCTHBIE pe3yJbTaThbl

JInyHOCTHBIE pe3yJIbTAThI
peau3anuu NporpaMMbl BOCIIUTAHUS

Koa su4HOCTHBIX
pe3yJabTaToB
peajau3amuun
NPorpamMmbl
BOCIIUTAHUSA

Oco3Haronii ceds rpakJaHMHOM U 3aIIUTHUKOM BEJIHMKON CTPaHbI

JP 1

IIposiBnsromui aKTUBHYIO TPAXAAHCKYIO ITO3ULIHIO, TEMOHCTPUPYIOLIUI
IIPUBEPKEHHOCTh NPUHIMUIAM YE€CTHOCTH, MOPSINOYHOCTH, OTKPBITOCTH,
DKOHOMUYECKA AaKTMBHBIM M YYaCTBYIOIIMM B CTYJEHYECKOM U
TEPPUTOPUATIBHOM CaMOYIIPaBJICHHH, B TOM YHCJIE€ Ha YCIOBUAX
JIO0OPOBOJIBYECTBA, MPOAYKTUBHO B3aWMOJICHCTBYIONIMIA U y4aCTBYIOIIUI
B IEATEIbHOCTU OOIIECTBEHHBIX OpraHU3aIMi

JIP 2

CoOmotatolii ~ HOPMBI  MPABOTIOPSIKA,  CICAYIOIIMH  HjcaliaM
rpaKJIaHCKOT0 OOIIecTBa, oOeCreYeHUsl 0€30MacCHOCTH, MpaB U CBOOO
rpakaad  Poccun. JIoAnpHBI K yCTAHOBKAM M IIPOSIBICHUAM
npencTaBuTeNied  CyOKyNnbTyp, OTIMYAIOMIMA WX OT TIpynm ¢
JNECTPYKTUBHBIM W JCBHAHTHBIM IOBEJCHUEM. JIeMOHCTPUPYIOUIHit
HENpUSTHE U MPEIyNpEeXNaAMUNA COMUAIbHO ONAacHOE IOBEJACHHE
OKPYKAFOIIHX

JIP 3

[TposiBnsromuii M JEMOHCTPUPYIOILMH YBaK€HUE K JIIOJIIM Tpy.a,
OCO3HAIOIIMKA IIEHHOCTh COOCTBEHHOro Tpyna. Crpemsuuiics K
(GOopMHpOBAaHHIO B CETEBOW cpesie JUYHOCTHO U MPO(hecCHOHAIBHOTO
KOHCTPYKTHUBHOTO «IIM(POBOTO CIEa»

JIP 4

JleMOHCTpUpYyIOIIMI ~ TIPHUBEPKEHHOCTb K POJHOM  KYJIbTYpE,
UCTOPUYECKON MaMsATH Ha OCHOBe JI0OBM K PojuHe, porHOMY Hapoay,
MaJou poauHe, MIPUHSATHIO TPaJULIMOHHBIX LIEHHOCTEN
MHOT'OHAIIMOHAJIBLHOTO Hapoaa Poccun

JIP 5

HpOSIBJ'[fIIOHII/II\/JI YBAXKXCHHUC K JIIOAAM CTApPUICTO ITOKOJICHUSA U TOTOBHOCTDH
K Y4aCTHUIO B COHH&HLHOP’I MOAACPIKKE U BOJIOHTCPCKUX NBHUIKCHUAX

JIP 6

Oco3Hatomuii  NPUOPUTETHYIO  LEHHOCTh  JIMYHOCTH  YEJIOBEKa;
YB@KAIOMIMKA COOCTBEHHYIO M UYXYK YHHMKAJIbHOCTH B Pa3IUYHBIX
CUTYallUsX, BO BceX opmax U BUAaX AESITEIbHOCTH.

JP 7

[IposBasromUi M IEMOHCTPUPYIOLIUN YBaXXEHUE K IMPEICTABUTEISAM
Pa3IUYHBIX 3THOKYJIBTYPHBIX, COUAIBHBIX, KOH(PECCHOHAIBHBIX U MHBIX
rpynn. ConpuYacTHBIM K COXPaHEHUIO, IPEYMHOKEHHUIO U TPAHCISALUU
KYJIbTYPHBIX TPAIULUK U EHHOCTEH MHOTOHAIIMOHAJIBHOTO POCCHUCKOTO
rocyjapcrsa

JIP 8

CoOmromaronii ¥ MpomaraHUpyoOLUMi  [paBuia 300pOBOTO U
Oe3omacHoro oOpas3a JKM3HHM, CIOpTa; Mpexynpexaamui oo
IPEOI0JIEBAIOIINN 3aBUCUMOCTH OT aJIKOroJisl, Tabaka, MCUXOAKTUBHBIX
BEIECTB, a3apTHbBIX Urp © T.A. COXpaHSIONMH ICHUXOJIOTHYECKYIO
YCTOMYUBOCTh B CUTYaTUBHO CIIOKHBIX WJIM CTPEMHUTENBHO MEHSIOLIMXCS
CUTyallusIX

JIP 9

3aboTAmumiics O 3alUTe OKpY’XKarolled cpellbl, COOCTBEHHOW M UYKOM
0€30MacHOCTH, B TOM yHuciie UPOBOI

JIP 10

[TposiBnsitonnii  yBaKeHHE K ICTETUYECKUM IIEHHOCTSIM, OOJIaIaroluit
OCHOBaMH 3CTETUYECKOU KYJIbTYpPBI

JIP 11

[IpuHuMaromMii ceMeiHble IIEHHOCTH, TOTOBBIA K CO3/IaHUI0 CEMbU U
BOCIIUTAHUIO JETEH; AEMOHCTPUPYIOIIMNM HENPUITHE HACUIMS B CEMbE,

JIP 12




yxoga OT pOHHTeHBCKOfI OTBETCTBEHHOCTH, OTKa3a OT OTHOIIICHUM CO
CBOMMHU JC€TbMHU U UX (1)I/IHaHCOBOF0 COZACPIKaHUA

JInyHOCTHBIE Pe3yJIbTAThI
peau3anuu NporpaMmMbl BOCIUTAHMS,

onpeacJIcHHbIC OTPACJI€BbIMHU TpGﬁOBaHHHMH K J1€¢JIOBBIM KadYeCTBaM JIMYHOCTH

JleMOHCTpUpYIOIINHA TOTOBHOCTD U CLIOCOOHOCTB BECTU JUAJIOT C
JPYTHMMH JTHOJbMH, JOCTUraTh B HEM B3aMMOIIOHMMAHHUS, HAXOJUTh
oO0IIMe ey ¥ COTPYAHUYATD JJISl MX JOCTHKEHHS B PO EeCCHOHATHHON
JESITEIIBHOCTH

JIP 13

[TposiBnsitonuii CO3HATETLHOE OTHOIICHUE K HEITPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHIO YCIICITHOM MPO(ecCHOHATbHOMN 1
0OIIIECTBEHHON IEATEITLHOCTH

JIP 14

[TposiBsrONINil rpaXK/1aHCKOE OTHOLIECHHE K MPOpeCcCHOHATBHON
JEATEIIBHOCTH KaK K BO3MOKHOCTH JINYHOI'O y4acTHs B PELICHUU
0O0IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAIMOHAIBHBIX IPOOIIEM

JIP 15

[IpuHUMarOIIMi OCHOBBI 3KOJIOTMYECKOM KYJIbTYpPbl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO YKOJIOTHYECKOTO MBIILICHHUS, TPUMEHSFOIIHIA
OTIBIT KOJIOTUYECKH OPHUEHTUPOBAHHOM peIeKCUBHO-OLIEHOUHO U
MPaKTUYECKON JEATETbHOCTH B JKU3HEHHBIX CUTYAIUsIX U
poecCHOHANBHOM e TeNbHOCTH

JIP 16

[IposiBnsromui HEHHOCTHOE OTHOILIEHUE K KYJIBTYPE U UCKYCCTBY, K
KYJIbType PEUH U KyJIbTYpPE IIOBEJECHHUs, K KPaCOTE€ U TapMOHUHU

JIP 17

2. CTPYKTYPA M COJAEPXKAHUE YYEBHOM JUCIUILINHBI

Bun yuebHol paboThl O6beM B yacax

O0bem 00pa3oBaTeIbHOM NPOrpaMMbl THCHHUIINHBI 162

B T.U.

OcHOBHOE coepKaHue 96
BT. U.:

TEOpeTUIEeCKoe 00ydeHne 26

[IPAKTUYECKUE 3aHATUS 42

B T.4Y. KOHTPOJIbHBIE paObOTHI 10

mabopaTOpPHBIE 3aHATHS 18

[IpodeccuoHaILHO-OPHEHTHPOBAHHOE cO/iep:KaHue (ColepKaHue 42

MPUKJIATHOTO MOYJIs1)

B T. 4.

TEOpeTHYEeCKoe 00yUeHne 8

[IPAKTUYECKUE 3aHATUS 22

mabopaToOpHbIE 3aHATHS 12

IIpome:xyTouHast aTTecTanus (IK3aMeH) 24
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2.2. TemaTH4eCcKHUil IUIAH U COAEPIKAHNE TUCITUTLTHHBI

HaunmenoBanue
pa3aenoB U TEM

Copepxanuie yueOHOro MaTepuana, 1abopaTopHble U MPaKTUYECKUE pabOThl 00yYarOINXCs

O0BeMm
4acoB

®opMupyemblie
KOMITETCHIIUU

2

4

OcHoOBHOE COACPIKAHUC

Pa3nes 1. OcHOBBI CTPOEHHSI BellecTBa

Tema 1.1. Ctpoenue
ATOMOB XUMHYECKHUX
3JIEMEHTOB M IPUPOAA
XUMHYECKOMN CBSI3U

OcHoOBHOE COACPIKAHUC

Teopernueckoe 00ydeHue

NI

CoBpeMeHHass MOJIeIIb CTPOCHUS aToMa. DJIeKTpOoHHas KoH(urypauus aroma. Knaccupukanus
XMMHUYECKHX 3JIEMEHTOB (S-, P-, d-351ieMeHThI). BanieHTHBIC 3JIeKTPOHBL. BajgeHTHOCTD. DileKTpOHHAsI
IIPUPO/A XMMUYECKOH CBSI3U. DJIEKTPOOTPULIATENIbHOCTh. KOBajIeHTHAS CBA3b, €€ PAa3HOBUAHOCTH U
MeXaHu3MbI 00pa3oBaHus (0OMEHHBIN 1 JOHOPHO-aKIENTOPHBIH). IoHHAs CBsi3b. MeTaminueckas
cBsA3b. BogoponHas cBsA3b. MexXMOIeKyIIpHbIE B3aUMOACHCTBHSL.

N3oTorbl, 0CHOBHOE M BO30YKJIEHHOE COCTOSIHUE aTOMa, THOpUAN3aliis aTOMHBIX OpOuTase.

[IpakTrueckue 3aHsATHS

Pemenne npakTudeckux 3aJaHUi Ha COCTABIIEHUE IIEKTPOHHO-Tpadudeckux HopMyI1 JIEeMEHTOB 1-
4 nepuo0B.

Pemrenue 3a1annii Ha UCTIOIB30BAHME XMMUUYECKOW CHMBOJIMKHM M HA3BaHUW COEAMHEHUH 1O
HOMEHKJIATyp€ MEKTYHAPOTHOTO COI03a TEOPETHUECKON U MPUKIIATHON XUMHUH U TPUBUATBHBIX
HA3BaHWM JUISI COCTABICHUS XUMUUYECKUX (OPMYI IBYXaTOMHBIX COSAMHEHUH (OKCHIOB, CYITb(PHUI0B,
THJIPUJOB U T.I1.) U IPYTMX HEOPTaHUYECKUX COCMHEHUN OTJENIbHBIX KJIACCOB.

OK 01

Tema 1.2.
[Tepronnueckuii 3aKOH
u Tadmmma J1.1.
Mengeneena

OcHOBHOE coaepKaHue

Teopernueckoe o0ydyeHue

HpaKTI/I‘leCKI/IC 3aHATUA

[Tepuonnueckas cucrema xumudeckux 31eMeHToB .M. Menaeneea. duznuecknii CMbICI
[Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUHU C TTOJIOKEHUEM
XUMHUYECKOTro d1eMeHTa B [lepuoanueckoit cucreme. MUpPOBO33pEHYECKOE U HAYYHOE 3HAYEHUE
[Tepuonnueckoro 3akona /.M. Menaeneesa. [Iporno3ssr .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKUX IJIEMEHTOB.

Pemenne nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTEPU3ALUI0 XUMUYECKUX
9eMeHTOB «MeTalmn4eckie / HeMeTaTHYeCKIe CBOWCTBA, NIEKTPOOTPUIIATETHHOCTh M CPOJICTBO K
AJIEKTPOHY XMMHUYECKUX DJIEMEHTOB B COOTBETCTBHUE C UX DJIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B

OK 01 OK 02
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MEPUOINYECKOIN cucTeMe XumMudeckux ssemMeHToB .M. MenneneeBay.

Pa3gen 2. XumMunueckue

CaKIMHU

12

Tema 2.1. Tunel
XUMHUUYECKHUX
peakuuii

OcHoOBHOE COACPIKAHUC

Teopernueckoe o0ydeHue

Knaccugukanus v TUIIBI XUMHUYECKUX PEAKIIUN C yUaCTHEM HEOPraHMYECKUX BEIIECTB.
KonunuecTBeHHbIe OTHOIIEHNS B XUMUH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U PAaCU€ThI 110
YpaBHEHMSIM XMMHUYECKHX peakiuil. Mosb Kak equHMILA KOJUYeCTBa BellecTBa. MolisipHas macca.
3aKOHBI COXPaHEHHsI MACCHI M SHEPTUU. 3aKOH ABOraapo. MosipHbiil 00beM ra3oB. OTHOCUTENbHAS
IUIOTHOCTb I'a30B.

Peakuuu koMIiekcooOpa3oBaHus ¢ y4aCTUEM HEOPraHMUECKUX BEIIECTB (Ha Mpumepe
I'MJIPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHMUS).

[IpakTueckue 3aHsATUS

CocraBnenue ypaBHEHUHN peakuii COeIMHEHUS, PAa3JIOKEHUs, 3aMEILIeHUs, 0OOMEeHa. Y paBHEHHS
peaxkuuii TOpeHus, HOHHOTO 0OOMEeHa, OKUCIICHHUSI-BOCCTAHOBIICHUS.

Pacuer KoaMUeCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEUIECTB U IIPOJYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKLIMU COSIUHEHUS, €CIIM OJJHO U3 BEUIECTB JaHO B
M30BITKE W/MITH COICPIKUT MpuMecH. Pacyet maccoBoii nimm 00beMHOM O BBIXO/1a TIPOIYKTA
PEaKIMM COEMHEHUS OT TEOPETHUECKH BO3MOXKHOT0. PacueT 00beMHBIX OTHOLIEHHUH razoB. Pacuer
Macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIMH, €CJIM OJJHO U3 BEIIECTB JaHO B BHJIE
pacTBOpa € ONMPEAEIEHHOW MacCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA.

VYpaBHeHUsI OKUCIeHUsI-BOoccTaHOBIIEHUs. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTEIb.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B IPUPOJE, TPOU3BOJCTBEHHBIX MPOIIECCAX U
KHU3HEIESATENIbHOCTH OpraHnu3MoB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN MOTEHIUA CPEJIBI.
CocraBiieHHE U YpaBHUBAaHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOIOM JIEKTPOHHOTO
Oananca. TunMYHbBIE HEOPraHUUYECKUE OKUCIIUTENIN U BOCCTAHOBUTENHN. DJIEKTPOJIU3 PACTBOPOB U
pacIiaBoB COJIEH.

OK 01

Tema 2.2.
DNEKTPOTUTHYECKAS
IACCOIHAINS 1
MOHHEII 00MeH

OcCHOBHOE coJIep)KaHne

TeopCTI/I‘-ICCKOC O6y‘-IeHI/IC

Teopus 37eKTpOUTHYECKON quccorranuu. Peakiiny nonHoro oomMena. CocTaBiIeHHE peaKIuit
HMOHHOT'0 00MEHa MyTeM COCTABJICHHSI UX TIOJHBIX U COKPAIIEHHBIX HOHHBIX ypaBHEHUH.
I'unponus coneil. 3HaueHre TUIPOIN3a B OMOIOrHUECKUX OOMEHHBIX nporeccax. [Ipumenenue
TUAPOJIN3a B IPOMBIIIIEHHOCTH.

JlaGopaTopHbIe 3aHITHS

OK 01
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JlaGoparopHas padota «Peakuuu ruipoan3a.
HccnenoBanue cpebl paCTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMU M CJIA0BIMH MPOTOIUTAMU, U HX
peaxiuii ¢ pacTBOpaMu 1eja04yu U kapoonara Hatpus. CocTaBlieHUE peaklii THIPOoIn3a CoJeil.

KontponpHas pabora |

CTpOGHI/Ie BCIICCTBA U XMMUYCCKHUC PCAKIINU.

Pasznea 3. CTpoeHne U CBOIiCTBA HEOPTraHN4YECKNX BelleCTB

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHUE
HEOPTaHUYECKUX
BCIIIECTB

OCHOBHOE cOJiep)KaHNE

Teoperuueckoe o6ydyeHue

[Ipenmer Heopranuueckoil XuMuu. Bzanmocss3p Heoprannueckux BemecTB. Kiaccuduxanus
HEOpraHU4YecKuX BeecTs. IIpocTsie u cioxHbIe BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BELIECTB
(OKCHIbI, TUAPOKCHUIBI, KUCIOTHI, cou). HoMeHK1aTypa 1 Ha3BaHHME HEOPraHUYECKUX BELIECTB
UCXO0/1 U3 UX XUMUYECKOH (POPMYJIBI MIIM COCTaBIEHUE XUMHUECKON (POpMYJIbl HCXOs U3 Ha3BaHUS
BEILECTBA 10 MEXAYHAPOAHON UM TPUBUAIBHOW HOMEHKIIATYPE.

Me:xmonexyisapabsle B3auMmozeiicTsus. Kpucramioruaparel. ArperaTHble COCTOSIHUSI BELLIECTBA.
Kpucrammnueckue 1 amopHbIe BemecTBa. THITBI KpUCTATUTMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAs, HIOHHAsA, METa/NIN4ecKas). 3aBUCUMOCTh (PU3MYECKHUX CBOMCTB BEIECTBA OT THIIA
KpUCTANINYECKON peweTKu. [IpruunHbsl MHOrooOpasust BE1EeCTB.

CoBpeMeHHBbIE MTPEJICTABICHUS O CTPOSHUH TBEP/bIX, XKHUIKUX U Ira3000pa3HbIX BemiecTB. Kuakue
KPHUCTAJUIBL.

HpaKTI/I‘leCKI/IC 3aHATUA

Pemienue 3a1a4 Ha pacueT MaccOBOM J10JIM (MAcChl) XUMHUYECKOTO HJIEMEHTA (COeIMHEHMST) B
MoJieKye (cmecH). Perienre npakTHYeCKUX 3aJaHui 1o Kiaccuukaiii, HOMEHKIAType U
XUMHUYECKUM (pOpMyJIaM HEOPraHUYECKUX BELIECTB PA3IUYHBIX KJIAcCOB (Ha3bIBaTh U COCTABIIATh
(OopMyJIbl XUMHUYECKUX BELIECTB, ONPEAENIATh PUHAIEKHOCTh K KIaccy).

HcTtounnku xuMudeckoi nHGopMauu (HaydHas 1 yueOHO-Hay4Has JIMTepaTypa, CpeAcTBa
MaccoBoi uHpopmatuu, cetb utepuer u npyrue). [louck nupopmariu no HazBaHuUsM,
UACHTU(DUKATOPAM, CTPYKTYPHBIM (hOPMYIIaM.

OK 01 OK 02

Tema 3.2. ®u3uko-
XMMHYECKHE CBOMCTBA
HeopFaHI/I‘—IeCKI/IX
BCIISCTB

OcCHOBHOE coJIep)KaHne

10

TeopCTI/I‘-ICCKOC O6y‘-IeHI/IC

Mertamel. O0mue Guznyueckne u XUMUYECKHE CBOMCTBA MeTAIIIOB. CITOCOOBI TTOJTy4YeHHS. 3HaUeHNE
METAJUIOB U HEMETAJIJIOB B IPUPOE U KU3HEACATEIHHOCTH YeI0BEeKa U opraHu3MoB. Kopposus
METaJUIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIUTH METAJUIOB OT KOPPO3HUH.

Hewmeramnsl. O0uue ¢puszndyeckue 1 XUMHUECKUE CBOMICTBAa HeMeTalsIoB. TUNUYHbIe CBOICTBa
metaiioB Y- Y1l rpynn. Knaccudukanys u HOMEHKIIaTypa COeJMHEHH HEMETaJJIOB.

OK 01 OK 02
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KpyroBopotbsl OMOT€HHBIX JIEMEHTOB B PUPOJIE.

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNMYCCKUX BCUICCTB (OKCI/II[OB, THUAPOKCHUIAOB,

KHCIIOT, COJIeH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX 1
COCJIMHEHMH, BBICIIUX OKCUAOB U THIPOKCUIOB.
[IpakTnueckue 3aHATHS 4
CocraBiieHHEe ypaBHEHUN XUMUYECKUX PEAKIUI C y4aCTUEM MPOCTBIX U CIOXKHBIX HEOPTaHUYECKUX
BELIECTB: OKCHUJIOB METAJUIOB, HEMETAJUIOB U aM(pOTEPHBIX 3JIEMEHTOB; HEOPraHMYECKUX KUCIOT,
OCHOBAaHUHU M aM()OTEPHBIX THIPOKCHIOB, HEOPIraHUIECKUX COJICH, XapaKTEePU3YIOIINX UX CBOICTBA. 4
Peurenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA U MOJIYYEHHUE
HEOPraHUYECKHUX BEIIECTB.
JlaGopaTopHbIe 3aHATHS 2
JlaboparopHast pabota «CBOHCTBA METAJUIOB U HEMETAJIIIOBY.
UccnenoBanmne Gpu3andecknx U XUMUYECKUX CBOMCTB METAJIOB U HEMETAJUIOB. Perenue 2
JKCIIEPUMEHTAIBHBIX 3a7a4 [10 CBOMCTBAM XMMUYECKUM CBOMCTBAM METAJNIOB U HEMETAJUIOB, 110
pacro3HaBaHUIO U MOJIYYEHHUIO COSAMHEHNI METAIJIOB U HEMETAJLIOB.
Tema 3.3. OcCHOBHOE COJIep)KaHNE 3
[IpousBoacTeo Teopernueckoe o0yueHue 1 OK 01 OK 02
HEOPraHUYECKUX OO111e mpeacTaBIeHHs O MIPOMBILIUIEHHBIX CIOCO0aX MOMyYeHNss XMMUYECKUX BEIEeCTB (Ha
BEIIECTB. 3HAYCHUE U IIpUMepe IPOU3BOICTBA AMMHUAKA, CEPHOM KHCIIOTHI).
NPUMEHEHUE B OBITY M | UepHast ¥ [IBETHAs METALTYprus. [[pakTHUeCKoe IIPUMEHEHHUE DJIEKTPOJIN3a IS TOTYUEeHHs 1
Ha IIpOU3BOACTBE MIEJOYHBIX, ET0YHO3EMEIBHBIX METAIUIOB U alfoMUHHA. CTEKI0 U CUIUKATHAs NPOMBIIIJICHHOCTD.
[Tpobiema 0TX0/10B ¥ HOOOYHBIX TPOAYKTOB.
[IpakTueckue 3aHsATHUS 2
Perrenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUN O POJIM HEOPTAHUYECKOW XUMUU B PA3BUTUHU
MEIUINHBI, CO3/IaHUU HOBBIX MaTEPUAJIOB (B CTPOUTENBCTBE U AP. OTPACIAX MPOMBIIUIEHHOCTH), 2
HOBBIX HCTOYHHUKOB 3HEPTUH (AIbTEPHATUBHBIE HCTOYHUKH SHEPTHH) B PEIIEHUH MTPoOIeM
AKOJIOTUYECKON, YHEPTETUIECKON U TTUIIICBOM 0€30MMaCHOCTH.
KontponbHas padora 2 | CBoiicTBa HEOPraHMUECKUX BEIIECTB. 2
Pa3nes 4. CTpoeHue U CBOIiCTBA OPraHMYecKHX BellleCTB 28
Tema 4.1. OCHOBHOE coJIep)KaHne 4 OK 01
Knaccudukanus, Teopernueckoe oOyueHue 2
CTPOCHHUE U [Ipeamer opranndeckoit XumMun. B3anMOCBsI3b HEOPraHUYECKUX U OPTaHUYECKNX BELIECTB. 2
HOMEHKJIaTypa XHUMHYECKOE CTPOCHUE KAK MOPSAIO0K COCIMHEHNS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJICHTHOCTH.
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OpTraHU4YC€CKUX BEIICCTB

OCHOBHBIE MOJIOKEHUS TEOPUH XMMHYECKOIO CTPOEHUSI OPTaHUYECKUX COeUHEHUN A.M.
Bbyrneposa. YriiepoaHslii CKeJIET OpraHUYECKON MOJIEKYJIbl. MOJIEKYISIpHBIE U CTPYKTYPHBIE
(pa3BepHYTbIE, COKpAIIEHHbIE) XUMHUECKUE (POPMYJIbl. 3aBUCUMOCTh CBOMCTB BELIECTB OT
XUMHUYECKOI'0 CTPOEHUS MOJIEKYJl. MI30Mepus U u30Mepsl (CTPYKTypHasi, reoMeTpuueckas (1uc-
TpaHc-u3oMepus). KpaTHoCTh XuMHUECKOH CBA3M.

[TonsaTue o pyHKUMOHANBHO rpymme. [IpuHIUITE KiTaccu(UKauu OpraHMYeCKX COSAMHEHUM.
MexnyHapoiHas HOMEHKJIATypa U IPUHLIUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COCAMHEHHUN.

[IpakTueckue 3aHsATHS

HomeHnknarypa opraHMuecKux COeIUHEHUH OT/AEIbHbBIX KJIAcCOB (HACHIIIEHHbIE, HEHACBIIIEHHBIE U
apOMAaTHUYECKHE YTIIEBOIOPO/IbI, CIIUPTHI, (PEHOIIBI, aJIbIACTH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U IIP.)
CocraBieHue MOIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BELIECTB OTIEIbHBIX
KJIACCOB, UCIIOJIb3Ysl X HAa3BaHUs I10 CUCTEMAaTUYECKON HOMEHKIIaType. PacueTsl nmpocreiien
(bopMyIIbl OpraHMueCKOW MOJIEKYJIbl, HCXOJIsl U3 SJIEMEHTHOI'0 cocTaBa (B %).

Tema 4.2.CBoiicTBa
OpraHUYECKUX
COEIUHEHUN

OcCHOBHOE coJiepKaHNe

10

TeOpeTI/I‘leCKOG O6y‘IeHI/I€

OU3NKO-XMUMUYECKHE CBOWCTBA OPTraHUYECKUX COSIMHEHHI OTJENBHBIX KJIACCOB (OCOOCHHOCTH
KJ1accu(UKaLMU 1 HOMEHKJIATypbl BHYTPH KJlacca; FOMOJIOTHYECKUH ps U o0mias ¢popmyia;
n3oMepust; U3NUYEecKre CBOMCTBA; XMMUUYECKHE CBOMCTBA; CITOCOOBI MOJIyUEHHUS):

- IpeJieIbHBIE YIIIEBOAOPOALL. ['OpeHne MeTaHa KaK OJIMH U3 OCHOBHBIX HCTOYHUKOB TEIlIa B
MIPOMBIIIJIEHHOCTH U ObITy. CBOMCTBA MPUPOAHBIX YTIEBOIOPOAOB, HAX0XKIECHUE B IPUPOJIE U
IIPUMEHEHHUE aJIKaHOB;

- HCNIPCACIIbHBIC U apOMATHYCCKUC YTIICBOAOPOAHI. HOHI/IMepI/ISaHI/IH 9THJICHA KaK OCHOBHOC
HaIpaBJICHHUEC €0 UCIIOJIb30BaAHUA. FopeHHe AlCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOTO
TIaMCHU JJIS1 CBAPKHU U PE3KH MCTAJJIOB;

- KHCIIOpOICOepKaIle COETUHEHHS (CIIUPTHI ¥ MPOCThIe 3(PUpPHL, (PEHOIIBI, aTbJAETUABl U KETOHBI,
KapOOHOBBIE KUCIIOTHI M UX MPOU3BO/IHbIE). [IpakTHUecKkoe MpUMeHeHHEe ITUIICHIJINKOIIS,
rivuepuna, ¢penona. [lpumenenue gpopmanberuia, aeraibaeruaa, yKCyCHON KUCIOThl. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KMCIOT. MoroIue CBOHCTBA MbLJIa;

- a30TCOJIeprKaIIre COSTMHEHUS (AMUHBI 1 AMHUHOKHCJIOTHI, OCJTKH).

KHaCCI/I(I)I/IKaI_II/ISI 1 0COOCHHOCTHU OpTraHU4YCCKUX peaKuHﬁ. PeaKHHOHHBIC HCHTPHI. PaI[I/IKaJ'ILI.
HepBOHaan'IBHBIe IMOHATHA O TUIIAX U MEXaHU3MaX OPraHUYCCKHUX peaKuHﬁ.

HpaKTI/ILICCKI/IC 3aHATUA

Pemenne OEIMOYECK npeBpameHI/Iﬁ Ha TCHETHYCCKYIO CBA3b MCXKY KilaCCaMU OPTraHUYCCKUX

NN = |

OK 01
OK 02
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COEMHEHMH C COCTABJICHUEM HA3BAaHUI OPTaHUYECKUX COCIMHEHUH T10 TPUBUAIBLHON NN
MEXIYHAPOAHOU CUCTEMATUYECKOM HOMEHKIIAType. Pelllenre pacyeTHbIX 3a/1a4 110 YPaBHEHUAM
peaKLuil C y4acTHEM OPraHMYECKUX BEIECTB.

JlaboparopHble 3aHATHS

JIaboparopHas padota «llomyueHue sTuIeHa U U3yUYE€HUE €T0 CBOUCTBY.

[Tonydenue THIeHA W3 3TaHOJIA B JTA0OPATOPUU U H3yYeHHUE ero (PU3NIECKIX U XUMUIECKUX
cBoiicTB. CocTaBiieHHE peaKkIiil MPUCOECTUHEHHUS U OKUCIICHHS Ha TpUMepe 3TujieHa. Pemenue
pacueTHBIX 3aJa4 C UCHOJIb30BAHUEM INIOTHOCTH ra30B 10 BOJOPOY U BO3JIYXY.

Tema 4.3.
Oprannueckue
BEIIIECTBA B
KU3HEJCSATEIbHOCTH
YeloBeKa.
[IpousBoacTeo
pPUMEHEHHE
OpraHMYECKUX BEIIECTB
B IIPOMBIIIICHHOCTH U

OcHoOBHOE COACPIKAHUC

Teopernueckoe o0yueHue

N

buoopranuueckue coenunenus. [lpumenenue u 6uonoruyeckas poib yrieBoaoB. OKUCIeHHE
YIII€BOOB - HCTOYHHUK SHEPTHH KHUBBIX OpraHn3MoB. O01acT NpUMEHEHHUS aMHUHOKHUCIIOT.
[peBparienust 6eIKoB MUK B opranu3Me. buonornyeckue Gpynkuuu Oenkos. buonornyeckne
(byHKIMM XUpOB. PoJib opraHnyeckoil XWMUH B PEIICHHH TPOOIIEM MUIIEBOI 0€301MacHOCTH.

HyxnennoBbie Kucnotsl: coctaB u cTpoenne. CtpoeHue HykieoTu10B. COCTaB HYKJICHHOBBIX KHCIIOT
(JHK, PHK). Posib HyKJI€MHOBBIX KUCIIOT B KH3HEACATEILHOCTH OPTaHU3MOB.

ITpou3BOACTBO OPraHUYECKUX BEIECTB: IPOU3BOACTBO METAHOIA, epepadboTka HeTH. [lommaTiineH
KaK KPYIHOTOHHa)XHBIN MPOAYKT XMMHUYECKOTO POU3BOACTBA. [[pMeHeHne aThieHa.
[Ipon3BoICTBO U MPUMEHEHNE KayuyKa U PEe3UHBI.

CuHTeTHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOCHHE, CBOMCTBA. [[pakTHUecKoe NCIIOIb30BaHNE
BOJIOKOH. CHHTETUYECKHUE TUIEHKH: U30JISIUS 1711 IPOBOJIOB, MEMOPAHBI /71l OTIPECHEHMSI BOJIBL,
3alIUTHBIE TUIEHKU JJI aBTOMOOMIIEH, MIaCThIpH, XUpYpruueckue noBs3ku. HoBble TexHOIOrnn
JaJIbHENIIEr0 COBEPILIEHCTBOBAHUS IOJUMEPHBIX MaTepHaOB.

Posb oprannueckoil XMMHUHU B peIIeHUH Po0IJIeM 3HEPreTHUECKO 6e30MMacHOCTH, B Pa3BUTUH
MEIUINHBI, CO3/IaHUU HOBBIX MaTEPHUaJIOB, HOBBIX HICTOYHUKOB 3HEPTUHU (aJIbTEPHATHBHbIE
VCTOYHUKH SHEPIHUN).

[IpakTueckue 3aHsATUS

Pemenue MPAaKTUKO-OPUCHTHPOBAHHBIX SaﬂaHI/Iﬁ IO COCTABJICHHUIO XUMHNYCCKHNX peaKuHﬁ,
OTpaXXKaroMUuX XUMHUYCCKYIO aKTUBHOCTb OPTaHUYCCKUX CoeHI/IHeHI/If/'I B PA3JIMYHEBIX CpE€aax
(HpI/IpOIlHLIX, 6I/IOJ'IOI"I/I‘-ICCKI/IX, TCXHOT eHHLIX).

OK 01
OK 02

KonTponbHas paborta 3

CTpyKTypa 1 CBOMCTBA OPTAHMYECKUX BEIIECTB.

Pa3nea S.

Kunernueckue u TCPMOAMHAMHUYCCKHE 3AKOHOMECPHOCTH IMPOTCKAHUA XUMHNICCKHUX pealcum”a

12

Tema 5.1.

OcCHOBHOE coJiepKaHNe

OK 01 OK 02
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Kunernueckue
3aKOHOMEPHOCTH
MPOTEKAHUSA
XAMHYECKHUX peaKui

Teoperuueckoe obydyeHue

Xumuueckue peaknun. Kinaccupukanus XUMHYECKUX peakiuii: o pa3oBoMy cocTaBy (TOMOTEHHBIC
U TeTepPOreHHbIE), 10 UCITIOIb30BAHUIO KaTaIN3aTopa (KaTAIUTUYECKUE U HEKATaTUTHUECKUE).
CKOpOCTb peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (DAaKTOPOB: MPUPOJIBI PEATrUPYIOLINX BEIIECTB,
KOHIIEHTPALMU pearupyroninx BellecTs, Temneparypsl (mpasuio Baut-I'odda), mnomanau
PEaKIMOHHOM ITOBEPXHOCTH, HAJIMYM KaTanu3aropa. Poib kataan3atopoB B IPUPOAE U
MIPOMBILLIJIEHHOM MPOU3BOJICTBE.

OHeprus akTUBalMU. AKTUBUPOBaHHBIN KoMmIuieke. KatanusaTops! u katanus. Ponb kaTannzatopoB
B IIPUPOJI€ U MPOMBIIUIEHHOM MPOU3BOJICTBE.

JlabopaTopHble 3aHIATHS

W3yueHne 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIIUU OT KOHIICHTPAIIUU PEarupyroiux BEIECTB
U TEMIIEPaTypBHI.

JlaGopaTopHas paboTa Ha BEIOOP:

1. Jlabopatopnas pabora «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEaKIUU OT KOHIIEHTPAIUX
pearupyroIux BeniecTsy. VcciemoBanue 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT KOHIICHTPAIUH.
Omnpenenenne KOHCTAaHTHI CKOPOCTH PEAKIIMU TPAPHUECKUM METOIOM.

2. Jlabopatopnas pabota «OnpeeneHre 3aBUCUMOCTH CKOPOCTH PEAKLIMU OT TEMIIEPATyphD».
HccnenoBanme 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TEMITEpaTypsl. Pacuer sHeprum akTHBauu
PEaKIMH.

Pemrenne npakTHKO-OpUEHTHPOBAHHBIX 33JJaHUI Ha aHAIIN3 ()aKTOPOB, BIHMSIONIUX HA H3MEHEHHE
CKOPOCTH XUMHUYECKOH peaklnu.

Tema 5.2.
TepMoanHaMuyeckue
3aKOHOMEPHOCTH
MPOTEKaHUS

XUMHYECKHUX PEAKIUM.

PaBHOBecue
XUMHYECKHUX peaKui

OcHOBHOE coJiepKaHNe

TeopeTI/mecxoe 06yquI/Ie

Knaccudukanys XMMHUECKUX peakluii: o TerioBoMy 3¢ deKTy (3K30TepMUIEcKHe,
SHJIOTEPMHUYECKHE), 0 00paTUMOCTH (00paTHMble U HeoOpaTuMble). TernoBsie 3P PeKTh
XUMHUECKUX peakuuid. Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peaklinidi. XUMUYEeCKoe
pPaBHOBECHE U €0 CMEIEHHUE MOJT ACUCTBUEM PA3IMYHbIX (PAaKTOPOB (KOHLIEHTPAIHS PEareHTOB WU
MIPOJYKTOB PEaKIUy, JaBJIeHHe, TEMIIepaTypa) JUIsl CO3/IaHUs ONITUMAJIbHBIX YCIIOBUN MPOTEKAHUS
XUMHUYECKUX MPOILIECCOB.

[Tonste 06 sHTamBIIUK U YHTpONIUU. DHEprus [ md6ca. 3akon 'ecca u cienctBus u3 Hero. Pois
CMEILIEHUS] PABHOBECHS B TEXHOJIOTMYECKHUX IPOLECCAX.

HpaKTI/ILICCKI/IC 3aHATUA

[punnun Jle llarense. Biusuue pasnuuHbix GakTOpoOB HA U3MEHEHHE PABHOBECHUS XUMHUYECKHUX
peaKuuid.

OK 01 OK 02
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3aKOH JEHCTBYIOIUX MACC U KOHCTAHTAa XMMHYECKOTO PaBHOBECHA. PacueTsl paBHOBECHBIX
KOHIICHTPALUI pearupyroux BeIecTB U MPOTyKTOB peakuuii. Pacuers! TemoBoro 3¢ dexra
peakuuu.

Pemenne npakTMKO-OpMEHTUPOBAHHBIX 3ajaHUM HA IpuMeHeHue npuHiuna Jle-Illarense mis
HaXO0KJICHUs HApaBJICHUS CMELICHUs PABHOBECHUS XMMUYECKON peakllui U aHalu3 (akTopoB,
BJIMSAIOIIMX HA CMEUIEHUE XMMUYECKOTO PABHOBECHSI.

JlaGopaTopHbIe 3aHATHS 2

JIaGoparophas pabota «/3ydeHne BIUSAHUS PA3TUUHBIX (PAKTOPOB HA CMEIIEHHE XUMUYECKOTO

paBHOBecus». McciienoBanne BIUsSHUSA N3MEHEHUS KOHLICHTPALMK BEILECTB, PEAKLIUN CPENbI U 2

TEMIIEpPATyphbl HA CMELIEHHE XUMUYECKOro paBHOBecHs. CpaBHEHUE MOIYYEHHBIX PE3YJIbTATOB C

TEOPETUYECKH POTHO3UPYEMBIMU Ha OcHOBE npuHuuna Jle [llartense.
KonTposnbHas pabora 4 | CKopocTh XUMHUUECKON peaKIIMM U XMMHUYECKOE PAaBHOBECHE. 2
Pasznen 6. IucniepcHble cucTeMbl 10
Tewma 6.1. OcHOBHOE CcOJIep KaHNe 4 OK 01
JucnepcHbie Teopernueckoe oOyueHne 2 OK 02
cucTeMbl U GakTOphl MX | JlucniepcHble cucteMbl. Kosutonamsie cucteMbl. ICTHHHBIE PACTBOPBI. OK 07
YCTOMYMBOCTH PacTtBopenue kak ¢puznko-xummuueckuii nporecc. PactBopsl. CiocoObl IPUTOTOBIICHUS PACTBOPOB.

PactBoprmMocTs. MaccoBast 1011 pacTBOpeHHOr0 BeniecTsa. IIpenensHo qomycrumslie

KOHIEHTPALMU U UX UCMOJIb30BAaHUE B OLIEHKE IKOJIOTUYECKON 0€30IacHOCTH. 2

Knaccudukanus aucnepcHsIx cucteM no coctaBy. CTpoeHue U (pakTopbl yCTOHUMBOCTH

JUCIEPCHBIX cUCTeM. Pacrio3HaBaHME UCTUHHBIX PaCTBOPOB, KOJIJIOUIHBIX PaCTBOPOB U

rpyboaucnepcHbix cucreM. CTpoeHue MuLelIbl. PaccenBanue cBeTa mpy NpoOX0XKI€HUH CBETOBOTO

My4Ka 4epe3 ONTUYECKH HEOTHOPOAHYIO cpeny (dddexra Tunmgamns).

[IpakTHueckue 3aHATHS 2

Pemenue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemenne npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM HA AUCIIEPCHBIE CUCTEMBI,

UCIOJIb3yeMbI€ B OBITOBOM U MPOU3BOJCTBEHHON JESITEIbHOCTH YeJIOBEKA, C MO3UIIUN 2

HKOJIOTUYECKOM 0€30MacHOCTH MOCIEACTBUI U TPAaMOTHBIX PEeLICHUH po0ieM, CBsI3aHHBIX C

XUMHEH.
Tema 6.2. OCHOBHOE coaepKaHuE 4 OK 01
HccnenoBanue JlaGoparopHble 3aHATHS 4 OK 02
CBOWCTB JAMCHEPCHBIX JIabopatopHas padora «IIpurorosieHue pacTBOPOB». 2

CHUCTEM JUIS UX

[IpuroroBnenue pacTBOpoB 3aJaHHON (MOJISIPHOI) KOHLEHTpallUH (C MPaKTUKO-OPUEHTHPOBAHHBIMU
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BOIIPOCaMM ), ONIpeiesIeHUE CPeibl BOJHBIX PACTBOPOB.

UICHTU(DHUKAITNN JIaGoparopHas pabota «lccaenoBanue AUCIEPCHBIX CUCTEM.
IIpuroTroBneHue u N3y4eHUe CBOMCTB NUCIIEPCHBIX CUCTEM Pa3HbIX BUJIOB: CYCIIEH3HH, IMYJIbCHH, 2
KOJUIOMIHOTO pacTBopa. CpaBHEHUE CBOMCTB UCTUHHBIX U KOJUIOMIHBIX PACTBOPOB, BBISIBICHNE
OCHOBHBIX Pa3JINYUi MEKIY HUMMU.
KontponbHas pabora 5 | JlucnepcHble CUCTEMBI. 2
Pa3pnen 7. KauvecTBeHHbIE peakiiuy 00HAPYKEeHHSI HEOPTAHUYECKUX M OPraHNYeCKNX BellecTB 8
Tema 7.1. OcHOBHOE CcOJIep>KaHNe 4 OK 01 OK 02
OO6HapyxeHue [IpakTuueckue 3aHATHS 2
HEOPraHUYECKUX KayecTBeHHBIE XUMUUECKUE PEaKIIUH, XapaKTepHbIe JIIsl OOHApYKEHUSI HEOPraHUYECKUX BEIIECTB
KaTMOHOB 1 aHHOHOB (xaTOHOB M aHMOHOB). CocTaBlieHUE ypaBHEHUH peakuuil oOHapyxeHus katuoHoB |-V rpynn u 2
aHMOHOB, B T.4. B MOJICKYJIIPHOM U MOHHOHU (opMax.
Peakuuu oOHapyXeHUsI HEOPraHMYECKUX BEHIECTB B PEAIbHBIX 00BEKTAX OKPYIKAIOLIEH CPEebl.
JlaGopaTopHbIe 3aHATHS 2
OObHapykeHue HeoOpraHn4eckux BeuecTs (kaTuoHoB |-V rpymnn min aHnoHOB) C UCIIOJIB30BAaHUEM
KAUeCTBEHHBIX AHAIMTUYECKUX PEAKLIUM.
JlaboparopHast paboTa Ha BEIOOD:
1. JJaboparopHast paboTa «AHaNIUTHYECKUE peakui kKaTuoHoB |-V rpymm».
[IpoBeneHne KaueCTBEHHBIX PeaKIuil, UCIOJIb3yEeMBbIX 1Ji11 OOHApYXEHUs KaTUOHOB | rpynms! (kanus,
HaTpusi, MarHus, aMmMoHus), Il rpynmnsr Ha npumepe 6apus, 111 rpynms! - cBuHna, IV rpynmnsr -
AJIOMHHUS, 2
V rpynmnsl - xene3a (II u III), VI rpynmnel - Hukens. Onucanue HaOM01aeMbIX SBICHUNA U
COCTABJICHHE XUMHYECKUX PEAKIIHIA.
2. JIabopatopHast paboTa «AHAINTUYECKUE PEAKIIUH aHUOHOBY.
[IpoBeneHne KaueCTBEHHBIX PeaKkIUi, UCIIOIb3yEeMbIX I OOHApPYXEHHUSI aHMOHOB: KapOoHara,
¢docdara, cynbdara, cynbduna, HUTpaTa, XxJjopuaa u 1p. Onucanue HabJI0JaeMbIX SBICHUN U
COCTABJICHHE XHUMHYECKUX PEaKIIHIl.
Tema 7.2. OCHOBHOE coJIep>KaHNe 4 OK 01 OK 02
OGHapyxeHnue [TpakTrueckue 3aHATHS 2
OpraHMYECKHUX KayecTBeHHBIE XUMHUYECKUE PEAKIIUH, XapaKTepHbIE 151 0OOHAPYKEHUS OTAETbHBIX KIIACCOB
BCIICCTB OpPraHMYECKUX COEAMHEHUN: (DEHOIIOB, allbJeTU/I0B, KpaxMala, YKCYCHONH KUCIOThI, aMUHOKHUCIIOT U 2
OTJIENIbHBIX KJIACCOB C ap.
MCII0JIb30BaHUEM Jlenatypanys 6eJIKOB NPH HarpeBaHUH, IIBETHBIE PEAKIMN OEIKOB.
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Ka4C€CTBCHHBIX peaKuHﬁ

CocrapiieHne KaueCTBEHHBIX peaKuHﬁ O6H3py>K€HI/IH OpTraHU4Y€CKUX COC,I[I/IHCHI/Iﬁ OTACIBHBIX
KJI1aCCOB.

JlaGoparopHble 3aHATHS

OOHapyKeHHe OPTaHUYECKUX COCTUHEHUN OTIEIBHBIX KIIACCOB.
JlabopaTopHas paboTta Ha BEIOOP:
1. JlaboparopHast pabota «KauecTBeHHbBIE peaKIIMK HA OTJEIBHBIE KJIACChI OPraHUYECKUX BEIIECTBY.

[TpoBeneHne Ka4eCTBEHHBIX PEAaKINi, NCTIONB3YEMBIX Il OOHAPYKEHHSI OPraHUYECKUX BEIECTB
pa3INYHBIX KJIAcCOB: ()EHOJIOB, alIbAETU/IOB, KpaxMalla, yKCYCHONW KUCIOThI, aMUHOKHUCIIOT, OEJIKOB U
ap. Onucanue HaOIIOAAEMBIX SIBIICHUHM U COCTaBIEHHE XMMUYECKUX PeaKUil U/UIH CXEM.

2. JTJaboparopHas paboTa «KauecTBeHHBIIH aHAJIN3 OPTaHUIECKUX COCTUHEHUH 0 (YHKIIMOHATBHBIM
rpynnamy. [IpoBeaeHne Ka4eCTBEHHBIX PEaKLUil, HCIIOIb3yEMbIX ISl PACIIO3HABAHUS OPraHMYECKUX
BEIICCTB OTACIbHBIX KJIACCOB I1O (bYHKIII/IOHa.HBHBIM rpymimnam: Ha mpuMepe aMUHOKUCIIOT U
KapOOHOBBIX KHCIIOT, CIIUPTOB U (PEHOJIOB, aNbJETUA0B U KETOHOB. OnucaHue HabI0aaeMbIX
SIBJICHUH M COCTaBJICHNE XMMHUUECKHX peaKLII/Iﬁ W/WIH CXEM.

IIpodeccHoHATLHO-OPHEHTHPOBAHHOE Co/lepKaHue (Co/iep:KaHue MPHKJIATHOTO MOTYJIsA)

Pasznea 8.

Xumus B ﬁbITy H l'lpOI/I3B0)]CTBeHHOI7[ JCATCJIBbHOCTH Y€JI0BCKA

Tema 8.1.

Xumus B ObITY U
IIPOM3BOICTBEHHOM
JeSITeTbHOCTH
YesoBeKa

OcCHOBHOE coJiepKaHNe

HpaKTI/I‘leCKI/IC 3aHATHA

Dxoyornueckasi 6€30macHOCTh MOCIEACTBUN OBITOBOM M MPOU3BOICTBEHHOM JIEATETLHOCTH
YeJI0BeKa,

AlOOO|O

CBsI3aHHAs ¢ epepabOTKOI BEIeCTB; MOUCK U aHAIN3 XUMUYECKON HH(POpPMALIUK U3 Pa3IMuHbIX
HMCTOYHUKOB

(HayuHasi 1 yueOHO-Hay4dHas TUTEpaTypa, CPEICTBA MacCOBON MHPOpPMAaInH, ceTh IHTEpHET 1
Jpyrue).

Keiice (¢ yuerom Oyayiiei npodeccuoHaIbHON NeATETLHOCTH ) Ha aHaIu3 HHPOPMAILIUU O
MIPOU3BOJICTBEHHON IEATENLHOCTH YEIOBEKa, CBA3aHHOM C MepepadOTKON U MOTYyYCHHEM BEIIECTB, a
TaKXKe C IKOJIOTHUECKOW Oe30MMacHOCTHIO.

3amura Keiica: [IpencraBienne pe3yabTaToB penieHus KeHCoB (BBICTYIUICHHE C TPE3CHTAINEH)

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

Pasznen 9. UcciienoBanue 1 XMuMHYECKHI aHAJIHN3 00bEKTOB OHochepsbl

Tema 9.1. OcHOBBI
nabopaTopHOit
NPaKTUKU B

PO eCCHOHATBHBIX

OCHOBHOE coaepKaHuE

JlaGopaTopHbIe 3aHATHUS

JlabopaTopHas pa6ota «OCHOBBI TAOOPATOPHON TTPAKTUKI.

J'Ia60paTopHa;1 nocyza 1 XUuMHUUICCKHUEC PCAKTUBEI. OcHOBHbBIC na60paT0pHHe Oncpanunu.

OK 01
IIK...
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nabopaTopusx

JlaGopaTopHoe

obopynoBanue. TexHuka 6€30MMacHOCTH U MpaBuiia paOboThI (TOBEICHHUS) B JIAOOPATOPHUH.

HpaKTH‘lGCKI/Ie 3aHATUA

BrInosTHEHNE TUITOBBIX PACYETOB MO TEMATUKE IKCIIEPUMEHTA (BBIXOJ IPOAYKTA PEAKIIHH, Macca
HaBECKH, 00bEM PACTBOPHUTEIIA).

OO0paboTka TaHHBIX, aHAIHM3 U OI[EHKA UX JJOCTOBEPHOCTH (BBIYHCIICHUE CPEHETO 3HAUCHUS
IKCIEPUMEHTAIBHBIX JaHHBIX, TOTPEITHOCTH).

[IpencraBieHue pe3ybTaTOB IKCIIEPUMEHTA B pa3IUIHON GopMme (Tabiuia, rpaduk, OTYET, TOKIA/,
MIPE3CHTALINS ).

Tema 9.2.
XUMHAYECKUH
aHaJIu3 po0 BOJIbI

OcCHOBHOE coJiepKaHNe

Teopernueckoe o0yueHue

Knaccugukanus npo6 BoJbl 10 BUAY U HA3HAUYEHUIO, UCXOS U3 €€ XUMHUECKOT0 COCTaBa.
OpraHosienTHYECKHE CBOMCTBA (3amax, Ipo3pauyHOCTb, IBETHOCTb, MyTHOCTb) BOJbl. KucCinoTHOCTD U
1eJI0YHOCTH BOABL. pH cpelibl u MeTo bl ee onpezeneHus. JKecTKoCTb BOAbI U METObI €€
onpeaeneHusi. CylHoCTh METO1a TATPOBAHUSI.

Bunpl )xecTkoCcTH BOJBI (BpeMEHHAs U MOCTOsIHHAS). JKeCTKOCTh BOJIbI KaK IPUYMHA BbINAICHUS
0CaJIKOB WJIH 00pa30BaHUs COJICOTIOKEHNUN, UIMEIOIIMX MECTO B OBITY M Ha IIPOU3BO/ICTBE.

Coctas conei, BBI3bIBAIOLINX KECTKOCTh BOJBI. XUMHUYECKUE TIPOLECCHI, YCTPAHSAIOIINE KECTKOCTD
BOJbl. YpaBHEHUSI XUMUUYECKUX pEaKLUi, WILTIOCTPUPYIOLIUX MPOLIECCHI, TPOUCXOSAIINE TPH
YCTPaHEHUH KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KEeCTKOCTH OBITOBBIMM U XUMHUYECKUMHU
criocobamu. CriocoObl YCTPaHEHHS TOCTOSIHHON KECTKOCTH.

HpaKTI/I‘leCKI/IC 3aHATUA

CriocoObl BhIpayKE€HUS! KOHIIEHTPAIlMU pacTBOPOB: MaccoBasi J0J1s1 paCTBOPEHHOI'O BEIIECTBA,
MOJISIpHAsl M MOJISIbHAS KOHIIEHTpaluu. TUTp pacTBopa. PemeHre npakTHKO-OpHEHTUPOBAaHHbIX
TEOPETUYECKHUX 3aJlaHUI Ha pacueT KOHIEHTpAIlUi 3arps3HSIONIMX BEIIECTB U UX CPAaBHEHHE C
npeaesnbHo JonycTUMbIMU KoHIeHTpauusaMu (ITJ1K).

JlaGopaTopHbIe 3aHATHS

HccnenoBanne XMMUYECKOTO COCTaBa MPoO BOJIBI.

JlabopaTopHas paboTta Ha BEIOOP:

1. JJaboparopHast pabota «O4HCTKa BOJIBI OT 3arps3HEHUIN.

Hcnonb30BaHre METO0B PUIBTPOBAHUS U aACOPOLIUU JIsl OT/IEICHUSI 3arpsi3HEHUH B UCCIIeAyeMOi
npo6e Bobl. BeIOOp MeTO/1a OYMCTKY B 3aBUCMMOCTH OT BUa 3arps3HeHusi. CpaBHEHHE

3¢ (HEKTUBHOCTH Pa3IMYHBIX METOIOB OUYMCTKU BOJIBI B pa3HbIX YCIOBUSX (B Jaboparopuu, B

OK 01
OK 02
OK 07
1IK...
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JIOMAIITHUX U TTOJIEBBIX YCIIOBUSX ).

2. JTabopatopHas pabora «Onpenenenue pH BOIbI ¥ €€ KUCTIOTHOCTH.

Omnpenenenue pH cpenbl ¢ TOMOIIBI0 YHUBEPCATBLHOTO HHAMKATOpa. VICIIOIp30BaHe TUTPOBAHUS
JUTSL OTIPEJICNICHUsT KUCTIOTHOCTH. OmpeneieHune 00IIeil KUCIOTHOCTH BOJIBI, pacueT CBOOOIHOM
kucioTHocTH. OnpeneneHue oomieit u cB000HOM meaouyHocTr. CocTaBaeHHUE YPaBHEHHUH peaKIui,
MIPOTEKAIOIIUX MPHU ONPEICICHIH KHCIOTHOCTH/ MEIOYHOCTH MPOO BOABL. Y CTAHOBJICHHUE CIIOCOOOB
HCIIOJIb30BaHUSI HCCIICIOBAHHBIX MPOO BOJIBI B )KU3HEACATEILHOCTH YEJI0BEKa, HA OCHOBE
MOJTYYEHHBIX JJAHHBIX O COCTaBE.

3. JIabopartopHas padora «OmnpezaeneHue 5KeCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPAHEHUS».

Crioco0bl ycTpaHeHHs BCEX BUIOB JKECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJICH JKECTKOCTH.
Pemrenue skcniepuMeHTAILHOM 3a/1a4i Ha BBISBJICHUE BPEMEHHOM M MOCTOSTHHOM )KECTKOCTH BOJIBI.
Or1eHKa BEPOATHOCTH YCTPAHEHMSI BCEX BUIOB KECTKOCTH B JIOMAITHUX YCJIOBUSIX.

Tema 9.3.
XUMHUYeCKHi
KOHTPOJIb Ka4eCTBA
MPOAYKTOB IMUTAHUSA

OcHoOBHOE COACPIKAHUC

Teopernueckoe o0yueHue

N

KauecTBeHHBIN XUMHUECKU COCTAB MPOIYKTOB MUTaHUs. BemecTsa, Gpanbcudunmpyromue
MPOAYKTHI MTUTAHUS, U BEUIECTBA, 3arPSI3HSIONTNE TPOYKTHI MUTaHus. OnpeiesieHue 3arpsi3Hsomx
XMMHUYECKHUX BEIIECTB B MPOIYKTaX MUTAHHUSI, ONPEIe/IEHNE BEIIECTB, HE 3asBICHHBIX B COCTaBE
MPOTYKTOB MUTAHMUSL.

HpaKTI/I‘leCKI/IC 3aHATUA

Opranudeckrie 1 HEOpraHMYECKHe BEIIECTBA, BXOAAIIUE B COCTaB MPOAYKTOB TUTAHMSL.
Omnpenenenue cocTaBa 0Jt0]1 Ha COJIEPKAHUE MAaKpO U MUKPOJIEMEHTOB. M3yueHue npeioKeHHbIX
IpernoiaBaTeneM 0ol Ha MpeIMET XMMUUYECKOIO COCTaBa, ONPEIEIeHUe 10JIel OT CyTOYHON HOPMBI
MakKpo ¥ MUKPO3JIEMEHTOB B YKa3aHHOM OJIoJIe.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a/1a4 110 KyJIMHAPHON TEMATHUKE Pa3JIMYHbIX TUIIOB.

JlaGopaTopHble 3aHATHUS

HccnenoBanne XUMHUYECKOTO COCTaBa MPOIYKTOB MUTAHUS.

JlabopaTopHas paboTta Ha BEIOO:

1. JTabopatopHas pabora «OOHapyKeHHEe HUTPATOB B MIPOAYKTAX MTUTAHUS.

HccnenoBanue MaTepraioB TOTYKOJIHMYIECTBEHHBIM METOJIOM OIPEICIICHIS HUTPATOB C
MCIOJIb30BaHNEM Ju(eHUIaMUHA (KOPHETIOABI OBOIIEH, JIUCThI U KOUePhDKKA KAIYCThI, TIOIbI
(GbpyKTOB). AHAIIN3 YPOBHS 3arps3HEHUS] HUTPATAMH 110 MHTEHCUBHOCTH OKPAIIMBAHUS MTPOTYKTOB
peaxiuu.

2. JIabopatopnas pabora «VccrienoBanue MpOAYKTOB MATAHHUS HA HAJTMYUE YTICBOIOBY.
HccnenoBanme MOTOYHBIX MPOTYKTOB HA HANMMYUE KpaxMana. VccienoBaHue NpoIyKTOB Ha HATMYUE

OK 01
OK 02
OK 07
IIK...
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TJIFOKO3BI.

Tema 9.4.
XUMHAYECKUH
aHau3 Ipod MOYBBI

OCHOBHOE cOJiep)KaHNE

Teoperuueckoe o6ydyeHue

Knaccudukanus mo4s 1o BUIy ¥ Ha3HAYCHUIO, UCXOJI M3 XUMHUECKOT0 cocTaBa. nentudukamus
IIPOOBI MOYBKI 110 €€ XUMUYECKOMY COCTaBY, OIIMCAHNE BO3MOXKHOCTEH €€ IPUMEHEHHUS.
TpeboBanust kK KaueCTBY MOYBBI Pa3IMYHOr0 HazHaueHus. Onucanne 0cOOEHHOCTEH NCTIOIb30BAHUS

II04YB B 3aBUCUMOCTH OT TUIIOB, CIIOCOOBI YIYUHICHUS Ka4€CTBa IIOYB B 3aBUCUMOCTH OT Ha3HAYCHMUA.

OO6nacTu UCTIOIB30BaHMS OPTraHUYECKUX YAOOPEHHH B 3aBUCUMOCTH OT KaYeCTBEHHOTO COCTaBa.
Onucanue opraHMYecKuX yA0OpeHH 1 UX NPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa IOYBBI U €€
Pa3HOBUIHOCTH.

HpaKTI/IquKI/IC 3aHATUA

O6mactu Ha3HayeHUs (MPUMEHEHUS) TTOUBBI, UCXOS U3 KAYECTBEHHOTO M KOJIMUYECTBEHHOTO
cocraBa. AHanus
HOPMaTHUBHOMN JOKYMEHTAIIHH.

Ponb HeopraHmueckux BEIIECTB B KAUECTBE MUHEPAIbHBIX YIOOPEHUMN, yIyUIIUTENEH T0YBBI.
CoctaB MUHEpaJIbHBIX YI0OpEHUH U UX IPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa IOYBHI U €€
pa3sHOBHIHOCTH. B3anMOCBsI3b cocTaBa y1oOpeHUH 1 NX BIHSHUS HA BETETaTUBHBIC CBOWCTBA U
IIJIOIOHOILICHUE PACTCHUM.

JlaGopaTopHble 3aHATHS

HccnenoBanne XMMUYECKOT'O COCTaBa MPOO MOYBBI.

JlabopaTopHas paboTta Ha BEIOOD:

1. JlaGopatopHas pabota «OOHapyxeHHUEe HEOPraHUYECKUX MpUMeceil B podax».
[IpuroTtosnenue npoObI MOYBBI AJIs1 UCCIEIOBAHUS KUCIOTHOCTH/IIIEIOYHOCTH, HEOPTaHUYECKUX
3arps3HeHuil. OOHapyXeHue XJI0pUI- U CyIb(paT-uoHOB B pode nouBbl. CocTaBiIeHnEe ypaBHEHUIH
peakuuii oOHapyxeHus. CpaBHEHHUE MOJYyYEHHBIX ITOKa3aTeNell ¢ HOPMAaTUBHBIMU (CITPABOYHBIMU)
3HAYEHUSIMU.

2. JlabopatopHas pabora «Onpenenenne pH BOIHON BBITS)KKH IMOYBBI, €€ KUCIIOTHOCTH U
IeTI0YHOCTHY. MccnenoBanne BOAHBIX BBITSKEK 00pa3lioB FOTOBBIX MTOUYBEHHBIX cMecel (/171
pa3HBIX TUMNOB pacTeHuii). Onpenenenre pH MouBkI ¢ HCTIOIBb30BaHUEM UHANKATOPOB. OlIEHKA
TUIIOB MTOYB B MPE/ICTaBICHHBIX 00pa3iax (CUIbHOKUCIAs, KUCIas, caboKucas, HeHTpanbHasi,
1[eJI0YHas).

OK 01
OK 02
OK 07
IIK...

Tema 9.5.
Hccnenosanme

OcHOBHOE coaepkaHue

10

TCOPCTH‘-ICCKOC O6y‘-IeHI/IC

OK 01
OK 02
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00BbekTOB OHochepbl

Y4eOHO-HCcCae10BaTeIbCKUI TPOSKT B 00JIACTH MCCIIeI0BaHU 00beKTOB Orochepbl. O630p TeM
y4eOHO-HCCIIEI0BATEIbCKUX MTPOEKTOB. AJITOPUTM BBINOJIIHEHHS MTpoekTa. OrnpeeneHue npodiemMbl
UCCIIEJOBAaHHUS.

Mertobl orcka, aHamu3a 1 00paboTku HHPOPMALUN O IPOCKTE B PA3TUYHBIX HCTOUHUKAX.

OK 04
OK 07
IIK...

[IpakTryeckue 3aHATUS 4
ObocHOBaHME aKTyaIbHOCTH BEIOpaHHOM TeMbl. BrisiBieHne mpoOieMsl uccieaoBanus. Beioop 2
00BEKTOB M METOIOB HcciieoBanus. [locraHoBKa 1ienelt u 3aau ucciepoBanus. OnpeaencHue

npoaykTa uccienopanusi. OnpeaesieHue STarnoB U COCTABJICHUE TIaHA UCCIICAOBAHMSL.

3amuTa npoekTa: [IpeacraBnenue pe3ynbTaToB BBIMOIHEHHS Y4€OHO-UCCIeI0BATEIbCKIX MTPOEKTOB 9
(BBICTYILJIEHUE C TIPE3EHTAIIEH).

JlaGopaTopHble 3aHATHS 4
HccnenoBanue mpeuioxkeHHOro 00beKTa Ha KUCIOTHOCTh, MIEIOYHOCTh, XUMUYECKHI COCTaB

(3arpsi3HUTENTN, MAKPO- U MUKPOAJIeMeHThI). O0paboTka pe3ynbTaToB HcciienoBanus. OleHka

Ka4yeCcTBa MCCIIEyeMOTo 00bEeKTa, 4
IIpoMe:kyTOoUHasi aTTECTALMS N0 TUCHHUILJIHHE (IK3aMeH) 24
Bcero 162
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3.YCJOBUS PEAJIN3AIIMN OBIIIEOBPA3OBATEJIBHOM JUCHUILIAHBI
3.1.TpedoBanusi K MUHUMAJIbHOMY MaTEePHAJBbHO-TEXHHYECKOMY 00ecleYeHHIO.

Jljis peanuzanuy nporpaMMbl JUCHHUILTAHBL JODKHBI OBITh MPETYCMOTPEHBI CICIYIOIIHE
CHelMallbHble TOMEIICHUA: Y4eOHBIH KaOMHET XUMUU W/HWIK y4eOHOW XHMHUYECKOMN
1abopaTopuu.

O6opynoBanue yuyeOHOro kabuHeTa (HArIsAHBIC MOCOOWS): HAOOPHI MIAPOCTEPIKHEBHIX
MOJIeJIC MOJICKYJ, MOJENN KPUCTALIMYECKHX PEHICTOK, KOJUICKIIMA MPOCTBIX M CIOKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ UM MHHEpaioB, Tabiuua
Menpeneesa, yaeOHbie GribMbl, UPpoBBIE 00pa30BaTEILHBIC PECYPCHI.

TexHuyeckue cpeicTBa OOy4YEHHs: KOMIBIOTEp C YCTPOWCTBAMU BOCIPOU3BEIICHUS
3ByKa, MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C OJKPAaHOM, MYJIbTUMEIWIHAS JOCKa, yKa3Ka-
pe3eHTep AJIs IPE3CHTALUN.

O6opynoBanue nabopaTopur M pabOUYMX MECT J1A0OpATOPUM: MEH3YpPKH, IUIETKHU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYTIbI, IPEIMETHBIE U MOKPOBHBIE CTEKIIA, MIIAHIIECTHI
JUTSL KameNIbHBIX peaknuii, (GuibTpoBaiabHas Oymara, MpPOMBIBAJIKH, CTEKISHHBIC MPOOUPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKISHHBIC IaJOYKU, IITATHUBBI IS
POOUPOK; MEPHBIC MIJIMHAPHI, BOPOHKU CTEKJISHHBIC, BOPOHKH JICTUTCILHBIC [IINHAPUICCKUE
(50-100 mu), cTynku ¢ mecTHKOM, GappopoBbie YalIKH, MUHIETHI, PUIBTPHI OyMaXKHbIC, BaTa,
MapJisi, YacoBBbIE CTEKJA, JJIEKTPOIUIMTKH, JIa0OPAaTOpHBIC INTATHBBI, CHUPTOBBIE TOPEIKH,
CIUYKH, TpUOOp Ui MOTYYSHHs Ta30B (MM MPOOHpKa C Ta300TBOJIHON TpYOKOi), Aep:kaTrenn
JUTSE IPOOUPOK, CKIISTHKH ISl XpaHCHHsI PEaKTUBOB, Pa3/IaTOYHbIC JIOTKH; XUMUYCCKUE CTAKAHBI
(50, 100 u 200 mu1); mmareny; TUHIETHI; TUTEIbHBIC IIMIIIBI; CEKYHIOMEPHI (TaliMepbl), MEpHBIE
npobupku (Ha 10-20 M) u mepusle konobl (25, 50, 100 u 200 mur), BoasiHas OaHs (Uiu
TEPMOCTAT), CTEKJSHHBIC MAaJOYKHU; KOHMYECKHe KojaObl anms tutpoBanus (50 m 100 mum);
WHIWKATOPHBIC TIOJIOCKA I ompenelieHus pH W craHmapTHas WHIWKATOpHAs IIKAaJa;
YHUBEpCaJIbHBIN MHAUKATOP; nuneTku Ha 1, 10, 50 mu (nam no3aropsl Ha 1, 5 u 10 mut), GropeTku
JUISl TATPOBAHUS, MeauImHCKke mmpuilsl Ha 100-150 M, mabopaTopHbie W/WIH aHATUTUYECKHE
Bechl, pH-MeTphl, CylmibHbIN mKad, u Ap. 1abopaTopHOe 000pyIOBaHUE.

3.2.UndopmannoHHoe odecriedeHne 00y4eHust

[lepeueHb peKOMEHyeMbIX YUeOHBIX H3TAHMIA:
OcHognasa numepamypa

1. AnekcanapoBa, J. A. AHanuTtnueckas xumus. B 2 xu. Kuaura 1. Xumuueckue MeTombl
aHain3a: yueOHuk u npaktukyM ans CIIO / O. A. Anekcanaposa, H. I'. I'aiinykoBa. —
3-e u3., uctp. u non. — M. : U3natensctBo FOpaiit, 2019. — 533 c.

2. Eropos B.B. O6mas xumus: yueouuk mis CI10/ B.B.Eropos. — Caukt-IleTepOypr:Jlams,
2022. -192 c.

3. Kiomo, M. U. Opranmueckas xumus: ydeOHuk ms By3oB / M. U. Kimomos, O. B.
[Tepmuna. — Cankr-IlerepOypr : Jlans, 2021. — 148 c.

4. Kopoun H. B. O6mas xumus. Teopust u 3amaun : yaeOHoe mocodbue mst cro / H. B.
Koposun, H. B. Kynemos, O. H. I'onuapyk [u ap.] ; nox pegakuuein H. B. KopoBuna u
H. B. Kynemosa. — 2-¢ u3j., crep. — Cankr-IletepOypr : Jlanb, 2022. — 492 c.

5. Jlakuza, H. B. Ananutuueckas xumus : yde0.-meron. nmocobue / H. B. Jlakuza, C. A.
[lItur ; M-Bo Hayku u Bbicil. oOpa3zoBanusi Poc. ®denepanmu, Ypan. denep. yH-T. —
ExarepunOypr : U31-Bo Ypai. yn-ta, 2019. — 139 c.

6. Tapxo K.IO. OOmias Heopranumveckas XuMus. OKHCIUTEILHO-BOCCTAHOBUTEIHHBIC
peaknuu U XuMHueckoe paBHoBecue. COOpPHUK 33/1aHUi U BapHAHTOB: yuyeOHOe mocodue
s CITO/ K.}O.Tapxos. - Cankt-Iletepoypr:Jlans, 2022. -80 c.
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Jlononnumenvnasa numepamypa
bemnk B.B. ®usumyeckas u kommoumaHas xumus: yueOnumk mus CIIO/ B.B.benuk,
R/B/Rbtycrfz/ - 9-e uzn., M.: Usnatensckuii nentp «Akagemusy», 2015. — 288 c.
I'my6okoB FO.M. Ananutnueckas xumus / ['myookoB KO.M. u ap. Ilox pen. Nmenko
A.A. UzparensctBo «Axanemusy — 2017. — 464 c.

3axapoBa T. H. Opranudeckass xumusi

yuel. Ui CTyH. YUpexACHHH cpea. mpod.

obpazoBanmus / T. H. 3axapoBa, H. A. T'onmoBmeBa. — M.: M3nmaTenbckuii 1EHTP
«Axagemus», 2012. — 400 c.

4., KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OCBOEHUA AUCIHUIIJIMHBI.
KoHTposib M oOleHKa pe3ylIbTaTOB OCBOCHHUS 0O0IIe00pa30BaTeIbHON JIUCIMILUIMHBI
pacKpbhIBAIOTCA Yepe3 AUCIUILTHHAPHBIC Pe3yabTaThl, HAPABICHHBIE HA ()OPMUPOBAHHUE OOIIMX
1 1podeCCHOHATIBHBIX KOMIIETEHIIUH M0 pa3/iesiaM H TeMaM COJIep)KaHusl yueOHOro mMaTepuana

Monyas / Pasznen /

Ne Tema Pe3yabTaT 00yuenust OueHoYHbIe MEPONIPUSITUS OK
[ OcHOBHOI MOYJb
1 ®DopMyaupoBaTh 0230BbIE
Pasnen 1. OcHoppl | MOHATHS M 3aKOHBI XMMHH
CTPOEHHS
BelllecTBa
1.1 | Crpoenne aToMOB Cocrasnare xumudeckue (1. Tect «CtpoeHue aToMOB OK 01
XAMHYECKHX (hOpMyNbl COEIMHEHUI B [XUMHUYECKUX 3JIEMEHTOB M MIPUPOA
3JIEMEHTOB U COOTBETCTBUU CO CTEIIEHBIO |[XUMHYECKON CBI3H.
npupoja OKHCIICHUSI XUMHUYECKUX  |2. 3aJaud Ha COCTABICHHE
XUMHYECKOU CBI3U 3JIEMEHTOB, HCXOJIS U3 XUMHUYCCKUX (DOPMYJT JBYXaTOMHBIX
BAJICHTHOCTH U coeTMHEHM (OKCHIIOB, CYyITB(HUIOB,
AIIEKTPOOTPUTIATEIEHOCTH  [THAPHIOB M T.I1.).

1.2 [[lepuoamueckwuii XapakTepru30BaTh XUMHYECKHE [TpaKTHKO-OPHEHTHPOBAHHbIE OK 01
3aKOH U Ta0IUIa DIIEMEHTBI B COOTBETCTBUM C X |reqneTyyeckue 3a1aH1s HA OK 02
JI.1. MenneneeBa |OJIOKEHUEM B TIEPUOIUMYECCKOMN XapaKTepU3aLIO XHMIYECKHX

CUCTEME XUMUHICCKUX HIEMEHTOB: «MeTanaudeckue /
pemenToB JIL.W. MenneneeBa |yeverammueckne CBOMCTBA,
PIICKTPOOTPHIIATEILHOCTD H
CPOJICTBO K DJIEKTPOHY XMMHUYECKUX
5JIEMEHTOB B COOTBETCTBHE C MX
PJICKTPOHHBIM CTPOSHUEM U
[TOJIOKEHUEM B IIEPHOJUUECKON
CHCTEME XUMUYECKUX DJIEMEHTOB
JI.1. MennenceBay.
2 [Paznmen 2. CoCTaBIsATh ypaBHEHUS U _ [KoutponbHas pa6ota «CTpoeHue
Xumuaeckue CXEMbI XMMUYECKHX PEAKIMH oo iiecTpa 1 xiMEHECKHE PEAKITHI
peaKiu
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2.1 [Tumbl XxuMH4ecKUX|COCTABIATh PEaKIINH 1. 3agayu Ha cocTaBIIEHUE OK 01
peaxkui COCJTMHEHMUS, Pa3JIOKEHHUS, YPaBHEHUI peaKIuii:
00OMeHa, 3aMeIeHUS, - COCIMHEHUS, 3aMCIICHHUS,
OKHCJIUTEBHO- pa3zioxeHus, 0OMeHa U PEAKIIHIA C
BOCCTAaHOBUTEIHHBIC PEAKIINN H[ydacTHEM KOMIUIEKCHBIX
peaxiumn coeTnHEHMH (Ha mpuMepe
KOMIUIEKCOOOpa30BaHus (Ha  [THIPOKCOKOMILICKCOB aTFOMUHUS U
[npumepe LIMHKA);
THIPOKCOKOMILIEKCOB - OKHCIIHTEHHO-
ATFOMUHHMS U IIUHKA) C BOCCTAaHOBUTEILHBIX PEaKIU ¢
y4acTUEM HEOPTraHMYECKUX |MCIIOJIb30BAHUEM METO/Ia
BEIIECTB DIIEKTPOHHOTO OaaHca;
- C y4acTHeM KOMIUIEKCHBIX
coeMHEeHM (Ha mpuMepe
THAPOKCOKOMILIEKCOB I[MHKA
QTTIOMHHHSA ).
2. 3amauyu Ha pacyer
2.2 |DnekrponuTtrueckas (COCTaBIATh YPaBHCHHS 1. 3amaHus Ha COCTaBIICHHE OK 01
TUCCOLIAITUS U XUMHYECKHAX PEaKIIUi HOHHOTO MOJICKYJISIPHBIX M HOHHBIX PeaKIUi
MOHHBIN 0OMEH 0OMEHa C yJ4acTHEM C y4acTHEM OKCHJIOB, KHCJIOT,
HEOPraHUYECKUX BEIIECTB OCHOBAaHUI U COJIEH, HOHHBIX
peaKIui TUIPOJIU3a COJICH,
YCTaHOBJICHUE U3MCHEHUS
KHCIIOTHOCTH CPEIbL.
2. JlaGopatopHast pabota «Peaxiumn
CHIPOJTN3aY.
3 [Pazgen 3. Ctpoenue |MccnenoBaTh CTpOCHUE H
v CBOMCTBA corcTsa KonTposbHas pabora «CBolicTBa
HEOPraHMYECKUX HEOPraHNMYECKNX BEIIECTB HEOPTAHMUECKHX BEIECTR
BEIICCTB
3.1 [Knaccudpukamms, |Kmaccudumuporatsb 1. Tect «Homenknarypa u OK 01
HOMEHKIIATypa HEOpPraHWYEeCKUE BEIIECTBA B [HA3BaHHWE HEOPTaHUYECKHUX BEIECTB
CTpOeHUE COOTBETCTBHH C UX CTPOCHHEM [MCXOMS U3 UX XUMHUIECKOH
HEOPraHUYECKUX (hOpMYJIBI UJTM COCTABIICHHUE
BEIIECTB XUMUYECKOU (POPMYITBI HCXO/IS U3

HA3BaHUs BEIIECTBA 10
MEXK1yHapOAHOW WIIM TPUBUAIBHOU
HOMEHKJIAType».

2. 3amaun Ha pacyeT MaccoBOI
0T (MAcChl) XUMHUYIECKOTO
pieMeHTa (COSIMHECHMSI )B MOJICKYIIE
(cMmech).

3. [IpakTrueckue 3a1aHus IO
KJ1acCU(pHUKAIMK, HOMEHKJIAType U
XUMHUYECKAM (popMyIam
HEOPraHUYECKUX BEIIECTB

[Pa3JIMYHBIX KJIaACCOB.
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3.2 |®Ouukoxumuueckue Y craHaBiauBarth 3aBucHMOCTh |1. Tect «Ocobennoctn xummdeckux|OK 01
CBOIiCTBa (hM3UKOXUMHUIECKUX CBOHCTB  |CBOMCTB OKCHIOB, KHCIIOT, OK 02
HEOPTaHUYCCKUX HEOPraHUYCCKUX BEIICCTB OT  [OCHOBaHU, aM()OTEPHBIX
BEIIECTB CTPOCHUS aTOMOB M MOJICKYJI, & [[UIPOKCUIOB U COJICI».

TaKKe THITA KPUCTAIUINIECKOH [2. 3aiaHusl Ha COCTABICHUE

peLIeTKH YpaBHEHUN XMMUYECKUX PeaKInui ¢
Y4aCTHEM MPOCTHIX U CIOKHBIX
HEOPTraHWYECKUX BEIIECTB: OKCHUIOB
METaJIJIOB, HEMETAJJIOB U
aM(OTEPHBIX 3JICMECHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUI 1 aM(pOTEPHBIX
THIPOKCH/IOB, HEOPTaHUIECKIX
COJICH, XapaKTepU3YIOIUX X
CBOIICTBA 1 CLIOCOOBI ITOTyYEHHSI.
3. [IpakTHKO-OpUEHTHPOBAHHEIE
TEOPETHUECKUE 3aTaHMS Ha
CBOICTBA U MOJIYYEHUE
HEOPTaHNYECKUX BEIIECTB.
4. JlabopaTopHas paboTa
«CBolicTBa METaNIOB U
HEMETAIIIOBY.

3.3 [[Ipom3BOACTBO OO0O0CHOBEIBATH 3HAUCHUE U [paKTHKO-OPHEHTHPOBAHHbIE OK 01
HEOPraHUYeCKUX IIPUMEHEHUE 3a1AHIS IO COCTABIICHHIO OK 02
BCII[ECTB. 3HAUYCHUE HEOPTaHMECKUX BEMECTB B |y yeckyx peakiuii © yuacTHeM
W T[PUMEHEHHE B|OBITOBOHN M MMPOU3BOJCTBEHHOM HEOPrAHMUECKHX BEIIECTB,

OBITY u Hal  eATENBHOCTH YENOBEKA UX  |pyono g sveMpIX JU1S HX
MIPOU3BOJICTBE (I)I/ISI/IKO-)SI/IMI/I‘IGCKI/IMI/I eHTHOUKALMH U TPOMBIILIEHHBIX
CBOMCTBAMU CIIOCO6OB TIONYUEHHS.
4 |Pa3nen 4. Ctpoenue |lccnenoBaTh CTpOEHUE U
1 CBOICTBA CBOICTBA OpPraHU4ECKUX KonrpounbHas pabora «CtpoeHue u
OpraHuYeCcKux BEIIIECCTB CBOMCTBA OPIraHNUYCCKUX BCIICCTB»
BEIIECTB

4.1 Knaccubukanus, |KmaccuduuupoBartb 1. 3aganus Ha cocTaBleHUE OK 01
CTpOeHUE U OpraHMYECKHUE BEIECTBA B HA3BaHUN OPTaHUYECKIX
HOMEHKJIaTypa COOTBETCTBHH C UX CTPOCHHEM |COCTMHEHHUIA 10 TPHBHAIBLHON WIIN
OpPraHUYECKUX MEXK1YHapOAHOM CUCTEMATUYECKOUN
BEIIECTB HOMEHKJIAType.

2. 3a7aHns Ha COCTABJICHUE MTOJTHBIX
1 COKPAIIICHHBIX CTPYKTYPHBIX
(hopMyJ1 OPraHUYECKUX BEIIECTB
OTJCIbHBIX KIACCOB.

3. 3ajaun Ha ompeiesICHUe
npocreiiieit GopmMyIsl
OpraHHYECKON MOJICKYJIBI, UCXOIS

13 3JIEMEHTHOr0 cocraBa (B %).
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4.2 |CoiicTBa V cranaBiIuBaTh 3aBUCUMOCTD |{ 3a1aHus HA COCTABICHUE OK 01
OpraHIHeCKix (M3UKOXUMHUIECKHIX CBOHCTB YpaBHEHMH XMMUYECKHX Peakiii ¢ OK 02
COCTMHECHUI OPraHUYeCKUX BEMECTB OT |y yacTyem OpraHMYECKHX BELECTB

CTPOCHHS MOJICKYT Ha OCHOBAaHMH UX COCTaBa U
CTPOCHUISL.
2. 3ajaHns HAa COCTABIICHUE
YPaBHEHUIN XUMUYECKUX PEaKLUU,
MJUTFOCTPUPYIOMINX XUMUYECKUE
CBOMCTBA C yU€TOM MEXaHU3MOB
[MPOTEKAHUS JAHHBIX PEaKIUN U
FCHETUYECKOU CBSI3U OPraHUYEeCKUX
BEIIECTB Pa3HBIX KJIACCOB.
3. PacueTHbIe 331241 110
YPaBHEHUSIM PEaKLUi ¢ y4aCTUEM
OpraHMYECKUX BEIIECTB.
4. JJabopaTopHas pabota
«IlomydeHue STUIICHA U U3YUCHHE
€ro CBOMCTBY.

4.3 |Opranudeckue (OOOCHOBBIBATh 3HAYCHHE U OK 01
BEIIIECTBA B [MPUMEHEHUE OpraHndeckux  [[[pakTMKO-OpUEHTUPOBAHHBIE OK 02
PKU3HECSITCILHOCTH [BEIIECTB B OBITOBOM U 3aTaHHS 110 COCTaBIICHHUIO
JeI0BeKa. [IPOU3BOJACTBEHHOU XUMHYECKHUX PEaKIUil ¢ ydacTHEM
[Ipon3BOACTBO U e TEeIbHOCTH YeJIOBEeKa UX OpTraHUYCCKUX BEIIECTB,

[IPUMCHEHUE (hU3UKO-XUMUYCCKUMU MICTIOJIB3YEMBIX JIJIST UX
OpTaHUYCCKUX CBOMCTBAMHU naeHTuGuKanuy B OBITY U
BEIIECTB B [IPOMBIITUICHHOCTH.
MTPOMBIITUIEHHOCTH

5 [|Pa3gen 5. VccnenoBath paBHOBECUE U
Kunerndeckue u CKOPOCTh XUMHYECKUX
TEPMOJIMHAMUYEC peaxuuii KonTponbHas pabora «CkopocTh
KHe XUMUYIECKON pEeaKIiy U
3aKOHOMEPHOCTH XUMUYCCKOC PABHOBECHUC)
MPOTECKAHUS
XUMUYIECKHUX
peaKuii

5.1 |Kunernueckue VccnenoBath BIUSHUE 1. JJaGoparophas padora Ha Beioop: [OK 01
3aKOHOMEPHOCTHU KOHLICHTpaluu pearupyomux |- «OnpeneaeHue 3aBUCUMOCTU OK 02
MPOTECKAHUS BEIIIECTB U TEMIIEPATYPHl HA  [CKOPOCTH PEAKIIUU OT
XUMHUYIECKHUX CKOPOCTh XUMHUYIECKUX KOHIICHTPAIIUU Pearupyromux
peakiuii peakiuit BCIIIECTBY;

- «OnpezeseHne 3aBUCUMOCTH
CKOPOCTH PEAKIINU OT
TeMIIepaTypb».

2. IIpakTHKO-OpHEHTHPOBAHHbIE
TEOpEeTHYECKUE 3aJaHMs Ha aHAJIN3
(haKTOPOB, BIHSIFOIIUX HA

M3MCHCHUC CKOPOCTHU XUMHYCCKOH
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5.2 |[TepmomuHamuuecku [McciiemoBaTh BIMSHHC 1. 3a1a4H Ha PACYETHI TEIIOBBIX OK 01
€ 3aKOHOMEPHOCTH |[M3MEHEHUS KOHIICHTPAIHH H((EKTOB XMMHUECKHX PEeaKiii i OK 02
MPOTEKAHUS BEIIIECTB, PEAKIIUU CPE/IbI U OTIpeIeerpe THIT PeaKIHH (110
XHMHHECKHX TEMIEPATYPbl HA CMEWIEHHE  ror o0y odderTy: IK30- 1
peaKiui. XUMHUYECKOTO PABHOBECHS HIOTEPMHUECKHE),

PaBHOBECHE 2. TIpakTHKO-OpPUEHTHPOBAHHBIC

XAMUHCCKIX 3aJaHMs Ha IPUMEHEHUE MPUHITHIIA

peaximn Jle IllaTenbe A HaXOXKIACHUS
HATPABJICHHUS CMEIICHUS
PaBHOBECHS XUMHUYUECKOU PEaKIuy U
aHaN3 (aKTOPOB, BIMSIONINX HA
CMEIICHUE XUMUYECKOTO
PaBHOBECHSL.
3. JlaboparopHas pabora
«3ydeHue BIUSHUS Pa3IHYHbIX
(haKTOpOB Ha CMEIIICHUE
XMMHYIECKOTO PABHOBECHS.

6 [Pazmen 6.| MHccnenoBaTh nUCTIEpCHBIE

Jlucnepcrble CHCTEMBI KoHTposbHas paboTa 1o Teme

CHCTCMBI «JlucrepcHble CHCTEMBI)

6.1 |[ducnepcHbie Paznuyate uCTHHHBIE 1. 3a71a4n Ha IPUTOTOBIIECHHE OK 01
CHCTEMBI U (aKTOPbl  PacTBOPHI, KOJUIOUHEIC DacTBOPOB. OK 02
MX yCTOHYMBOCTH PacTBOPLL 1 2. I[IpaKTMKO-OPHEHTHPOBAHHBIE

IPyOO/IMCTIEPCHBIE CHCTEMbI Ha jhacyeTHble 3a1aHus Ha TUCTICPCHDIE
OCHOBC XMMHHCCKOTO CHCTEMBI, HCIIOIb3YEMBIC B
SKCIICpUMCHTA OBITOBOI M MPOU3BOACTBEHHOM
NIeSITETIbHOCTH YEIOBEKA.

6.2 |UccnenoBanue VccnenoBarh GU3HUKO- OK 01
CBOICTB XMMHUYECKHE CBOMCTBA JlaboparopHas pabora (Ha BLIGOp):
UCTIEPCHBIX CUCTEM [pA3IMUYHBIX BHIOB JUCIEPCHBIX | IpuroToBeHHE pacTBOpos;

TN - Hccnenosanue AUCHIEPCHBIX
cuctem.
7 [Pazpmen 7. VccnenoBath CBOMCTBA
KauecTBeHHBIC OpraHUYeCKuX U
peakiun HEOPraHMYECKHUX BEIIECTB C
0OHApYKEHUS HCTIOJIb30BaHUEM
OpraHUYECKUX Ka4eCTBEHHBIX PEaKIvi
HEOPraHMYECKUX
BCIIICCTB

7.1 |OOHapyxeHHe llccrienioBath KadecTBeHHbIE |1, JlaGopaTopHas paboTa (Ha OK 01

HCOPraHWYECKUX  [PEaKIMU HEOPTaHUICCKUX BEIGOD):

KAaTHOHOB 1 aHMOHOB

BEIECTB

- AHaJUTHYECKUE PEaKIUU
kaTHuoHOB [-VI rpynm;

- AHaJUTHYECKUE PEaKIUU
AHIOHOB.

2. [IpakTHyeckue 3a1aHus Ha
COCTaBJICHUE YPABHEHUMN peaKIuil
oOHapyxeHus kaTnoHoB [-VI rpynm
1 aHWOHOB, B T.4. B MOJIEKYJISIPHOM

1 MOHHOH opMmax.
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7.2

O0HapyKeHHUE
OpraHUYIEeCKUX
BCILICCTB
OTJCITBHBIX
KJTaCCOB C
HCIIOJIb30BaHUEM
KaueCTBEHHBIX
[peaKuuii

UccnenoBath kauecTBEHHBIC
peaxIuy OpraHuIecKux
COCTMHEHUM OTAEIbHBIX

KJIACCOB

1. JTaboparopHas paboTa (Ha
BEIOOD):

- KauectBeHHBIE peakuuu Ha
OTJEeNBHBIC KIIACCHI OPraHUYeCKUX
BEIIIECTB;

- KauecTBeHHBI aHAIN3
OpraHUYeCKUX COSTNHEHUH 110
(hYHKITMOHAIBHBIM TPYIIIaM.

- 2. [IpakTrueckue 3amanus Ha
COCTaBJICHHE KaYeCTBEHHBIX
peakiuii OOHapYKEHUS

OK 01

ITpuknagHOW MOAYIIb

Pasznen 8. Xumus B

OBITY U OLeHUBATE TOCJIEACTBHUSI
[MPOM3BOACTBECHH Ol [OBITOBOM M IPOU3BOJICTBEHHON [3aluTa Keiica (¢ yueToM Oymymieit
NEeSATeTbHOCTH NEeATeTLHOCTH YEJIOBEKA C pohecCUOHATIBHOMN IEATEIbHOCTH)
yeI0BeKa [MO3ULIUNA SKOJIOTHYECKOM
0e30macHOCTH
8.1 Keiic (c yaerom Oymymieit
npodecCHOHANTBLHON IEATETLHOCTH)
Xumus B OBITY U Bo3MoxHbIEe TEMBI KEHCOB:
NPOU3BOACTBEHHON |(OLIEHUBATH NOCIEACTBUS 1. Tlorennenue KumaTa u OK 01
JESATSIILHOCTH  |OBITOBOM M MPOM3BOACTBEHHOM | BHICBOOOKICHHE I'a30BbIX THapaToB| OK 02
YeloBeKa e TeIbHOCTH YeJIoBeKa ¢ CO JTHA OKEaHa. OK 04
[MO3UITUH HKOJIOTHUECKOM 2. bynymue matepuaisl 1js aBua-, | OK 07
0e30MacHOCTH MAIIIMHO- U PUOOPOCTPOCHHMS.
3. HoBble MaTepuaibl AJ1s
COJTHEUHBIX OaTapeii.
4. JlekapcTBa Ha OCHOBE
ACTUTEIHHBIX TPETapaToB.
Pa3nein 9. 3ammuTa yaeOHo-
VccnenoBanue u HTepnpeTnpoBaTh MICCIIeIOBATEIBCKOTO MPOEKTa (C
XUMHUECKUN aHAJIN3 XUMUYECKHUE MTPOIECCHI U ydaeToM Oyymieit
00BeKTOB OHochepsl [apreHus B Onocdepe 0(eCCHOHAILHOM JIESITETLHOCTH)
1. JlabopaTtopHas paboTa OK 01
«OcHOBBI TabopaTopHOH
9.1 BBINOIHATS NOTHBINA LUK PaKTHKI.
DKCIIEPUMEHTAIIBHOTO 2. TunoBble pacyeThl IO TEMATHUKE
OCHOBBI 1CCIIEI0BAHUS C COOJIOJICHHEM [SKCIIEPUMEHTA.
nabopaTopHO  [MpaBwIl 6€30MACHOTO 3. 3a1a9n HA BBIYUCIICHUE CPETHETO
MPAKTHKH B 0OpaIeHus C BEMECTBAMU M [3HAYEHUS
podhecCHOHAIBHBIX JTA0OPATOPHBIM KCIIEPUMEHTAIbHBIX JTaHHBIX,
naboparopusx  |000pyJIOBaHUEM [TOTPEIIHOCTH.
4. IlpencraBienue pe3yiabTaToOB
PKCIIEPUMEHTA B pa3inyHoOn dopme
(Tabmutia, rpaduk, OTIET, JOKIIA,
MpE3CHTALINSA).
9.2 XHAMHYECKAHN Uccnenosate xumuueckuii  |1. Tect «CBolicTBa U cOCTaB OK 01
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aHaJn3 Hp06 BOJBI

cocTaB Mpo0 BOJBI

BOJIBI».
2. 3amanue «XUMHYECKUI COCTAB
BOJIBI, THIT BOJBI M CIIOCOOBI €€
MPUMEHEHUS (C HCII0JIb30BaHUEM
HOPMAaTHUBHBIX TOKYMEHTOB).

3. [IpaKTHKO-OPHEHTHPOBAHHEIC
TEOopeTUYECKUe 3a/JaHHs Ha COCTaB
BOJIBI M CTIOCOOBI BBIPAsKEHHUS
KOHIIEHTpaIlUi U IepecyueT
KOHIIEHTpaIHi (C UCTIONb30BaHUEM
HOPMATHUBHBIX IOKYMEHTOB).

4. JJabopaTopHas paboTa Ha BEIOOD:
- OugncTKa BOJBI OT 3arpsS3HEHUH;

- Omnpenenenne pH Boab! u ee
KHCIIOTHOCTH;

- Ormpenenenne )KeCTKOCTH BOJIBI H
CIIOCOOBI €€ yCTPaHeHHSI.

OK

02

OK 07

9.3

XHUMHAYECKUN
KOHTpPOJIb KauecTBa
MPOIYKTOB MUTAHUS

HccnenoBatsk XUMHUYECKUN
COCTaB HpOIlyKTOB IIUTAHUA

1. Tect «Opranndeckue u
HEOpraHMYeCcKHe BEIeCTBa,
BXO/ISITIIFE B COCTAB MIPOAYKTOB
[TUTAHMS.

2. [IpakTHKO-OPUEHTUPOBAHHBIC
3a[aHus 110 KyJTUHAPHOW TEMaTHKe.
3. JlabopaTopnas pabota (Ha
BBIOOD):

- OOHapy>KeHUEe HUTPATOB B
MPOYKTaX MUTAHUS;

- Hccrenoanue npolyKToB
[MUTaHKUS HA HAJIMYKUE YTIICBOI0B
(MyKa, TBOPOT, MOJIOKO, HOTYPT) Ha
HaJTU9HUE YTIIEBOAOB (Kpaxmall,
[JIFOK032, caxapo3a).

OK
OK

01
02

OK 07

9.4

XUMHUYECKHI aHaIu3
po0 MOYBHI

UccaenoBaTh XUMUYECKUI
COCTaB MpOO MOYBBI

1. Tect mo Teme «XUMHUECKHIA
COCTaB HEOPTAHMYECKUX U
OpraHHYECKUX YIOOPEHUID».

2. 3amanne «B3anMoOCBsI3b cOCTaBa
[TOYBKI, THII IIOYBHI U €€
HA3HAYCHUS.

3. JlabopaTopHas pabota (Ha
BHIOOD):

- OOHapyXeHHE HEOPTaHUICCKUX
MprMecel B Ipo0ax IMOYBEI;

- Ompenenenne pH BoxHOIM
BBITSDKKH [TOYBBI, €€ KUCIIOTHOCTH H

HICJIOYHOCTH.

OK
OK

01
02

OK 07
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9.5

HccnenoBanne
00BEKTOB OMOChepsI

Uccnenoatrh XuMHIeCKUH
cocTaB 00BEKTOB OHOChHEpHI
Ha TIpUMeEpPe MPOAYKTOB
MIUTaHsI, BOJBI U ITOYBEI

Y 4eOHO-HCCIIeI0OBATEIbCKUI
MMPOEKT B 00IaCTH MCCIICIOBAHIS
00BEeKTOB Onochepsl.

Bo03MOKHBIE TEMBI ITPOSKTOB:

1. HccrnemoBanue coctaBa
MUHEPAIHHOUN BOABI U
PEKOMEHIAIUH TI0 €€
MCTIOJIb30BaHUIO.

2. HccnenoBanue pa3pyliamonero
IeICTBUA PUPOAHON BOJBI Ha
CTPOUTEILHBIC MaTCPUAIIBI.

3. CocraBiicHHE ITPOEKTa
[BETHUKA/Oropoja/cana B
3aBHCHMOCTH OT COCTaBa
MMPOaHAIM3UPOBAHHBIX TIOYB.

4. CocTaBicHHE
CcOQIaHCUPOBAaHHOI'O MEHIO Ha JICHb
(HEeI0) B 3aBUCUMOCTH OT
COZIepPKaHUsI XUMUIECKIX MAaKpO H
MHUKPO3JIECMCHTOB B IIPOAYKTAx

I[N TAHUA.

5. HccremoBanmne kauecTBa
UTHEBOI BOJEIL.

6. MccienoBanue mpob
BOIOIIPOBOJTHOM BOJBI HA MTPEIMET
YCTpaHEHHS JKECTKOCTH.

7. YCTpaHEHHE KECTKOCTH BOBI B
CEJILCKOXO3MCTBEHHOM

e TeTLHOCTH.

OK 01
OK 02
OK 04
OK 07
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