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1. OBIIIASI XAPAKTEPUCTHUKA ITIPUMEPHOM ITPOT'PAMMBI YYEBHOT' O
MNPEAMETA «XUMMUS»

1.1 ObaacTe npuMeHeHHus1 pado4eil NPOrpaMMbl
O6meo0Opa3oBaTenbHas JTUCIUIINHA «XUMHUSD ABIIAETCS 00s13aTeNbHOM 4acThIO
00m1eo0pa3oBaTenpHOTO IMKIa o0pa3oBarenbHOU mporpammbl B cooTBeTcTBUU ¢ ®I'OC CIIO mo
crenanbHocTu 40.02.04 FOpucnpyaeHuus.
1.2  MecTo TUCHUILIUHBI B CTPYKTYpe OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMbl
VYueOHast aucHUIUIMHA «XUMHS»  SBISETCS yuyeOHBIM MmpeAMeToM mnpoduis oO0ydyeHHUs
o0mienpodeCCHOHATBHOTO IHUKJIA OCHOBHOM 00pa30BaTeNbHOW MPOTPaMMBI B COOTBETCTBUHU C
®OI'OC no cnenuansHoctu 40.02.04 KOpucnpyaeHunusi, peanu3yeMoil C Yy4€TOM €CTECTBEHHO-
HAYYHOTO MPOQUIISL MOTy4aeMOoro npoQeccuoHanbHOro 00pa3oBaHUsl.
TpynoeMKOCTh AUCIHUTIINHBI « XUMUSD) COCTABIISIET 72 Yaca.
[TpuxnanHoil MOAYNb BKIIIOYAET JBa pa3/ena.
1.3  eau u 3a1a4u JUCHHUILUIMHBI — TPEOOBAHUS K Pe3yJIbTATAM OCBOEHHS TUCIHUILIUHBI
®opMuUpOBaHUE Y CTYICHTOB XMMHUYECKON COCTABIISIIOIICH €CTECTBEHHO-HAyYHOW KapTHUHBI MUpPA
KaK OCHOBBI NPUHSATHS PEIICHUI B KU3HEHHBIX U MPOU3BOJACTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOTO
MOBE/ICHHUS B IPUPOJIHOI cpejie.
3ajaun JUCHUTIINHBI:
1) chopMupoBaTh MOHUMaHKE 3aKOHOMEPHOCTEN MPOTEKAHUA XUMHUECKHUX MPOIIECCOB U SBIICHUI B
OKpYKarollle cpefe, LEIO0CTHOM HAYyYHOM KAapTHHBI MHUpPA, B3aUMOCBSI3M UM B3aMMO3aBUCHMOCTH
€CTECTBCHHBIX HaYK;
2) pa3BUTh YMEHUS MPOBOAHUTH PACUCTHl IO XUMUYCCKUM (HOPMYJIaM M YPaBHEHHUSAM XHUMHUYSCKUX
peaxui, MIaHuPOBaTh U UHTEPIIPETUPOBATH PE3YIbTAThl XUMHUUECKUX IKCIIEPUMEHTOB;
3) chopmupoBaTh HABBIKM IPOBEICHUS XHUMHYECKHX OKCIICPUMCHTAIBHBIX HWCCICIOBAHUHA C
coOroIcHIEM MPaBUII 0€30MaCHOT0 OOpAIIEHUS C BEIIECTBAMU U TaOOPATOPHBIM 000PYI0BAHUEM;
4) pa3BUTh yMEHHUS aHAIU3UPOBATH, OLICHUBATh, IMPOBEPSITH HA JIOCTOBEPHOCTH M 0000IIATH
UH(GOPMALII0 XUMHUYECKOT0 XapaKTepa U3 pa3Iu4HbIX HCTOYHUKOB;
5) copMupoBaTh yMEHHUS TPOTHO3UPOBATH TMOCIEICTBUS CBOECH IEATEILHOCTH U XUMHUYECKUX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOIIECCOB;
6) chopmMupoBaTh MOHMMaHUE 3HAYMMOCTHU JOCTIKEHUM XUMHUYECKOW HAYKHW W TEXHOJIOTHM st
pa3BUTHUS COLIMATBLHON U TIPOU3BOJICTBEHHOH cdep.
JInuHOCTHBIE Pe3yJabTaThl OCBOCHHS TMpeaAMeTa «XHUMHUS» OTPaKaroT COPMHUPOBAHHOCTDH OIIBITA
MO3HABATENILHON M MPAKTUYECKOW JEATENbHOCTH OO0y4arommxcs B TMpoLlecce peaau3aluu
00pa3zoBaTenbHON JESTETPHOCTH, B TOM YHCIIEC B YACTH:
1. I'pasx1aHCKOTO BOCTIMTAHMUS:
- OCO3HaHUS 00YYAIOIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00sS3aHHOCTEH, YBAKEHUSI K 3aKOHY
Y TIPaBONOPAJIKY;
- PEJICTABJICHUS O COLIMATIBHBIX HOPMaX M MPaBWIaX MEKIMYHOCTHBIX OTHOIIIEHUN B KOJIJIEKTHUBE;
- TOTOBHOCTH K COBMECTHOM TBOPYECKOW [EATEIBHOCTH NPU CO3JAaHUH Y4YEOHBIX MPOEKTOB,
pelieHun yueOHbIX 1 MTO3HABATENbHBIX 3a/1a4, BHITOJIHEHHH XUMUUECKUX SKCIIEPUMEHTOB;
- CIIOCOOHOCTH TOHMMATh M MPUHUMATh MOTHBBHI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JAPYTUX MPU
aHaJIN3€ Pa3TUYHBIX BUJIOB yUEOHOU IeATETbHOCTH;
2. ITaTpuoTHYECKOTr0 BOCIIUTAHUS:
- IICHHOCTHOT'O OTHOIICHUS K UICTOPUIECKOMY M HAYYHOMY HACJIEANIO OTCUECTBEHHOW XUMHUH,
- YBaXXCHHS K MPOIECCY TBOPUECTBA B OOJNACTH TEOPHH M MPAKTUYECKOTO MPUIOKECHHUS XUMUH,
OCO3HAHUs TOTO, YTO JaHHBIE HAyKH €CTh PE3yJbTaT JIUTEIbHBIX HAOIIOJCHUMN, KPOIOTIMBBIX
AKCIIEPUMEHTAIIbHBIX IOMCKOB, IOCTOSIHHOTO TPyAa YYEHBIX U TPAKTUKOB;
- UHTEpeca W TO3HABaTEIbHBIX MOTHBOB B IMOJIYYCHUH U TOCIEAYIOIIEM aHaau3e WHMOpMaIuu o
MEPEOBbIX JTOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUH;
3. JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHHUS:
- HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEJCHUS;



- CHOCOOHOCTH OIICHMBATh CUTYallUW, CBSI3aHHBIE C XUMHUYECKUMU SBIICHUSMHU, U TPUHUMATH
OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

- TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE U MOCTYIIKM CBOUX TOBAPHILEH C MO3ULIMI HPAaBCTBEHHBIX
Y IIPAaBOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;

4. ®opMUPOBAHUS KYJIBTYPHI 3[10POBbSI:

- IOHUMAaHMsI LIEGHHOCTEH 3I0pOBOro U 0€30MacHOro oopasa KU3HH;

- HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UYECKOMY M MCHXHYECKOMY
3J10POBBIO;

- coOuroieHus paBmwiI 0€30MaCHOTO OOpAIeHHsI ¢ BEIIeCTBAMU B OBITY, TIOBCEIHEBHOMN KHU3HU, B
TPYZIOBOH JESTEIBHOCTH;

- TIOHMMAaHUS [[EHHOCTU MPAaBUJ WHIUBUAYATHHOTO U KOJUICKTUBHOTO OE€30MAacHOTO MOBEICHUS B
CUTyalUsAX, YrPOXKAIOIIKUX 3J0POBBI0 M KU3HU JIFOJIEH; OCO3HAHMS IOCIEICTBUM M HENPUATHUS
BPE/IHBIX MPUBBIYEK (YIOTPEOJICHHUS AIKOTOJIsl, HAPKOTUKOB, KypeHHs);

5. TpyaoBoro BociuTaHus:

- KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIBCKON IEATEIHbHOCTH, OOIIIECTBEHHO
MIOJIE3HOM, TBOPUYECKOM U IPYTUX BUJAX JI€ATEIbHOCTH;

- YCTaHOBKH Ha aKTMBHOE€ yYaCTHE B PEIICHUU MPAKTUYECKUX 3aJ]1a4 COLIMAIbHON HAIIPaBJIEHHOCTH
(B paMKax CBOEro KJiacca, IIKOJbI);

- UHTEpeca K MPAKTUYECKOMY H3YyUCHHUIO0 MPOo(eccuil pa3IuvHOro poja, B TOM YHUCIIC Ha OCHOBE
MIPUMEHEHHUS MIPEAMETHBIX 3HAHUH 110 XUMUU;

- YBOXEHUA K TPYLY, JIIOJAM TPYJa U PE3YIbTAaTaM TPYJAOBOM AEATEIBHOCTH;

- TOTOBHOCTHM K OCO3HaHHOMY BBIOOPY HMHIMBHUIYaJbHOW TpPaeKTOpUM OOpa3oBaHMs, OymyIlei
npodeccuu W peanu3alii COOCTBCHHBIX KH3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XUMUHU, HTHTEPECOB U MOTPEOHOCTEH 00111eCcTBa;

6. DKOJIOTUYECKOT0 BOCIIUTAHMUSL:

- 9KOJIOTHYECKH 11eJ1eCO00pPa3HOT0 OTHOIIEHUS K MPUPOJAE KaK UCTOYHHKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

- TOHMMaHMs TJIOOATBHOTO XapakTepa OJKOJOTHYECKUX MpoOsieM, BIMSHHUS HSKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

- OCO3HAaHMSI HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHKCHHH XUMHUU [JIsl pEHICHHs] BOIPOCOB
PaLMOHATBHOTO MPUPOAOTIOIb30BAHMUS;

- aKTUBHOTO HENPUATHUS JEUCTBUH, MPUHOCALIUX BpEJ OKpYXKAloleHd NPUPOAHOU cpenie, yMEHUs
MIPOTHO3UPOBATH HEOIATOMPUATHBIE YKOJIOTUUECKHUE TOCIEACTBUS MPEATPUHUMAEMBIX TEHCTBUM U
peaoTBpaliaTh ux;

- Hagu4usg Pa3BUTOTO HSKOJOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYphl, OIBITa
JIEATETbHOCTH  JKOJIOTMUECKOW  HAIpaBJIEHHOCTH, YMEHUS  pPYKOBOJCTBOBATHCS UMM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOW U COITMATBHOM TMPAKTHUKE, CIIOCOOHOCTH W YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UACOIOTHH XeMo(poOuu;

7. LleHHOCTH Hay4yHOTO ITO3HAHMUSL:

- MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM
MIPaKTUKH;

- MIOHUMAaHUS CHENU(PUKNA XUMHUH KaK HaAyKH, OCO3HaHUs €€ poiu B (HOPMHUPOBAHHUH PALMOHAIEHOTO
HAy4YHOTO MBIIUICHUS, CO3/IaHUU IIEJIOCTHOTO TMPEACTABICHUS 00 OKPYXAIoleM MHpPE Kak o
€MHCTBE MPHUPOABI U YEJIOBEKa, B MO3HAHWU MPHUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHUu MpodiemM
COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

- yOexxn€HHOCTHM B 0CO0OW 3HAYMMOCTH XHMHH JJIi COBPEMEHHOM UMBUIM3AlUU: B €&
TYMaHHUCTUYECKOW HANpaBiICHHOCTH WU BaXHOW pOJIM B CO3JaHUM HOBOW 0a3bl MaTepualbHON
KYJIBTYpPBI, B PEIICHUH TIOOANBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUSI UEIOBEUYECTBA - CHIPHEBOMU,
HYHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKON 0€30MacCHOCTH, B Pa3BUTUH MEIUIIMHBI, 00€CTICUCHUH
YCIIOBUH YCIEIIHOTO TPYAA U DKOJIOTHYECKU KOM(POPTHOM KUZHU KaXI0T0 WieHa 00IIecTBa;

- €CTECTBEHHO-HAY4YHOW I'PAMOTHOCTH: NMOHUMAaHUs CYIIHOCTH METOJIOB MO3HAHUS, UCHOJb3YEMBbIX
B E€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH WCIMOJb30BaTh IOTy4aeMble 3HAHUS [Js aHalu3a |



OOBSICHEHUS SIBJICHUN OKPY)KAIOLIET0 MUpPA U MPOUCXOMSIINX B HEM M3MEHEHUH; YMEHUS JeNaTh
00OCHOBAHHBIE 3aK/IIOUEHHMsS] HA OCHOBE HAy4YHbIX (DAKTOB M HMEIOIIUXCS JAHHBIX C LENbIO
IIOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

- CHOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XWMHUYECKUE 3HAHMS Ul PELIeHUs HpodieM B
pEaIbHBIX KU3HEHHBIX CUTYalUsIX;

- HHTepeca K [IO3HAHUIO, UCCIIEI0BATENbCKOM 1€ TEIbHOCTH;

- TOTOBHOCTH M CITOCOOHOCTH K HETIPEPHIBHOMY O0pa30BaHHIO U CaMOOOPa30BaHHIO, K AKTUBHOMY
HOJIyYEHHUIO HOBBIX 3HAHHUH 110 XMMHUU B COOTBETCTBHUH C )KU3HEHHBIMH ITOTPEOHOCTSAMU;

- HHTEepeca K 0COOEHHOCTSIM TpyJa B Pa3IMYHbBIX chepax MpophecCHOHATFHON AeATEIIbHOCTH.
MeTanpeaMeTHbIe pe3yJbTaTbl OCBOEHHUS y4eOHOro npeamera «XHMHsS» Ha YPOBHE CPEIHErO
00111ero 00pa3oBaHus BKIKOYAIOT:

- 3HauuMble 11 (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOIUXCA  MEXKIUCLUIITIMHAPHbIE
(MeXmpeMeTHbIE) O0IIeHayYHbIE TOHATHUS, OTPAYKAIOIINE LEIOCTHOCTh HAYYHOW KapTUHBI MUpa
creuu(rKy METOJIOB IO3HAHMsS, UCIOIb3YEeMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEILECTBO,
SHEpTusi, SBICHHE, IMPOLECC, CUCTEMa, HAyYHBIA (aKT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCClIeIoBaHKE, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIp.);

- YHUBepcallbHble y4yeOHblEe JeHCTBUs (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE, PEryJISITUBHbIE),
obecneunBaromue (popMuUpoBaHue (DYHKIMOHAIBHOM IPaMOTHOCTH U COLMAIBHON KOMIIETEHLIUU
00y4aromuxcsi; CIOCOOHOCTh OOYYAIOLIMXCS HMCIOJIB30BAaTh OCBOCHHBIE MEXIUCIUILUIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHUS W YHHMBEpCalbHble Yy4yeOHble [EHCTBMS B I03HABAaTEIbHOH U
COLIMAIbHON ITPAKTHKE.

MertanpeaqmeTHble  pe3yabTaTbl  OTPaKalOT  OBJIAQJCHUWE  YHUBEPCAIbHBIMM  y4eOHBIMHU
[I03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMHU.

OBnajieHne yHUBEpCaIbHBIMU YU€OHBIMU [T03HABATEIbHBIMU JIEHCTBUSAMU:

1. ba30BbIMU JIOTHYECKUMU AEUCTBUIMHU

- caMoCTOSITeNbHO (OpPMYJIMPOBAaTH M aKTyalM3HpoBaTh HpoOJjeMy, paccMaTpuBaTh €&
BCECTOPOHHE; ONPENEIATh LEeNU ACSITEIbHOCTH, 3a4aBasi NapaMeTpbl U KPUTEPUU UX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

- UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMN NMPUEMBI JJOTUYECKOTO MBILUICHHUS: BbIIEISATh XapaKTepHbIE
IIPU3HAKU NOHATHH M yCTAHABIMBAaTh MX B3aMMOCBSA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHS
JU1s1 OOBSICHEHUSI OTACNBHBIX (DaKTOB U SIBICHHUIA;

- BBIOMPATh OCHOBAHUS M KPUTEPUH JUTs KJIaCCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIIMA;

- YCTaHABIIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBJICHUSIMU;

- CTPOUTH JIOTHUECKUE pPACCYKACHUS (MHAYKTUBHBIC, IETyKTHBHbIE, IO aHAJOTWHU), BBIABIATH
3aKOHOMEPHOCTH M IPOTUBOPEYUS B pacCMaTpUBAEMbIX SIBJICHUSAX, (OPMYIMPOBaTH BBIBOJBI U
3aKJIF0YEHHS,

- IPUMEHATH B MIPOLIECCE MTO3HAHUS UCIOJIb3YEMblE B XUMUHM CUMBOJIMYECKHE (3HAKOBBIE) ~-MOJIEINH,
npeoOpa3oBbIBaTh MOJIENIbHBIE TPEJICTABICHUS - XUMHMUYECKUH 3Hak (CHMBOJI) JJIEMEHTA,
XuMH4ueckast GpopMysia, ypaBHEHHE XUMUUECKON peaKkuy MPpH PEeIICHUH yYEOHbIX TO3HABATEIbHBIX
U TPaKTUYECKUX 3a1ad, NPUMEHATHh HA3BAaHHBIE MOJEIIBHBIE NPEICTABICHUS Ul BBISABICHUS
XapaKTEepHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB M XUMUYECKUX PEaKIuii;

2. ba3oBBIMHU HCCIIEIOBATENBCKUMHU JIEHCTBUSAMU - BJIaJIeTh OCHOBAMU METOJI0OB HAyYHOI'O ITO3HAHUS
BEIIECTB U XUMUYECKHUX PEaKIIHii;

- (opMyIMpOBATH LIETH U 3aJla4l MCCIIEJOBAHUS, UCIIOIb30BATh MOCTABICHHBIE U CAMOCTOSITEIHHO
c(hOopMyJIMPOBaHHbBIE BOMPOCH B KaUe€CTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI JJis (hOpMHUpPOBAHUS
TUIIOTE3bI 10 IPOBEPKE NPABUILHOCTH BBICKA3bIBAEMBIX CYXK/IEHUN;

- BJaJeTh HaBBIKAMU CAMOCTOATEIBHOTO IUTAHUPOBAHMSI M  MPOBEJACHUS  YUYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HaONI0JaTh 3a XOJOM IpOIecca, CaMOCTOSATEIBHO
IIPOTHO3UPOBATh €ro pe3yibTar, ¢GopMyInpoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIIHHO
JIOCTOBEPHOCTH PE3Yy/IbTaTOB HCCIIEAOBAHUS, COCTaBJIATh OOOCHOBAHHBIA OTYET O MPOJETAHHOU
pabore;



- MpHOOpETaTh OMBIT YUYEHUYECKOW HCCIIE0BATEIbCKOM M MPOEKTHON AEATEIbHOCTH, MPOSBIATH
CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIbHOMY IOUCKY METOJIOB PEIIEHUs] MPAKTUYECKHUX 3ajad,
IPUMEHEHHUIO Pa3JIMYHbIX METOJI0B IIO3HAHUS;

3. Ilpuémamu paboThl ¢ HH(pOpPMAIKEN - OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX MH(OpMauu
(HayyHO-TIONyJISIpHAsL JIMTEpaTypa XMMHUYECKOTO COJAEp)KaHUs, CIPaBOYHBIE MOCOOUS, PECypChI
WutepHera), aHanu3upoBaThb HHGOPMAIMIO pPA3IMYHBIX BUAOB M (OpM IMpe]CTaBICHHUS,
KPUTHYECKH OLICHUBATh €€ JJOCTOBEPHOCTb U HEITPOTUBOPEUNBOCTD;

- (OpMyNIHpPOBaATh 3aMIPOCHl U MPUMEHSTH Pa3IMYHbIE METOABI IIPU MOUCKE U 0TOOpe MHPOpMALIUY,
HE0OXOIUMOM JUIsl BHIIIOJHEHUS YUEOHBIX 3a/1a4 ONPEIEIEHHOTO TUIIA;

- [puOOpeTaTh ONbIT HCHOJIb30BaHUA HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTMH U
pa3IMYHbIX IOUCKOBBIX CUCTEM;

- CaMOCTOSTEJIBHO BbIOMpPATh ONTHUMAJbHYIO (QOpPMY MpeacTaBleHUs HHGOpMALMU (CXEMBI,
rpaduKy, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH H T. I1.);

- UCIIOJIb30BaTh HAy4HBIN fA3bIK B KaYECTBE CPENCTBA IPHU PaboTe ¢ XUMHUYECKOM MHpOpManuei:
OPUMEHATh MEXIpeAMeTHbIe ((pU3MYecKue W MaTeMaTH4eCKHUe) 3HAKW W CHUMBOJBI, (HOpMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYpY;

- MCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH.

OBnageHye yHuBepcalbHbIMM KOMMYHUKAaTUBHBIMU JICHCTBUAMMU:

- 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl B XOJE€ [Hallora W/MIM JTUCKYCCHH,
BBICKA3bIBaTh  HUJ€H, (OPMYJIMPOBATH CBOM  INPEAJIONKEHHMS OTHOCHUTEIBHO  BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

- BBICTYyNaTh C IMpE3CHTAled pe3yJbTaTOB II03HABATEIbHOM JEATENbHOCTH, IOJTy4YEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIOJIHEHUU XMMUYECKOTO IKCIIEPUMEHTA,
IPAaKTUYECKOH PabOThl MO MCCIIEJOBAHUIO CBOWCTB M3y4aeMbIX BELIECTB, pealu3allMyd y4yeOHOTro
poeKTa, W (OPMYIHPOBATH BBIBOABI IO pe3yJibTaTaM MPOBEACHHBIX HCCICIOBAHUN MYTEM
COIJIACOBAHUS MO3ULUHI B X0/1€ 00CYKIeHNUs U OOMEHA MHEHUSIMHU.

OBnazieHne yHUBEPCAIbHBIMU PErYISITUBHBIMU JEHCTBUSMMU:

- CaMOCTOSTENBHO IUIAHUPOBATH U OCYILECTBIATH CBOO II03HABATEIbHYIO IEATENBHOCTD, ONIPENEIA
e 1enM U 3a/la4M, KOHTPOJUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH IpeiaracMblii
QITOPUTM JICHCTBUIN MPH BBIOJHEHUN YU4EOHBIX U MCCIIEOBATENIbCKUX 3aj1ay, BEIOMpaTh Haubosee
3¢ ¢deKTUBHBIA CMOCcO0 HMX peleHUs ¢ y4ETOM IOJyuyeHUs HOBBIX 3HAHMHW O BEUIeCTBaX U
XUMHUYECKHUX PEAKIMSIX;

- OCYULIECTBJIATh CAMOKOHTPOJIb AESITEIbHOCTH HAa OCHOBE CaMOaHAJIN3a U CAMOOLIEHKH.

* IpeAMETHBIX:

1) chopmupoBaHHOCTH MPEACTABICHUN: O XWMHUYECKOW COCTABIISIONIEH €CTECTBEHHOHAYYHOU
KapTUHBl MHpa, POJIM XUMHUHU B TO3HAHUM SIBJICHUN NPHUPOJBI, B (HOPMUPOBAHUU MBIIIJICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAJIBHON TIPaMOTHOCTH, HEOOXOIUMOM ISl pelleHus
NPAaKTUYECKUX 337a4 M HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY 3J0POBBIO U
MPUPOJHON Cpelie;

2) BnaJeHHe CUCTEMOM XMMUYECKHMX 3HAHHMM, KOTOpas BKJIIOYACT: OCHOBOIOJArarollue MOHATHUS
(XMMHUYECKHUIl DJIEMEHT, aTOM, DJICKTPOHHas 000JIouKa aToma, s-, P-, O-3JIeKTpOHHBIC OpOHMTAIN
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, D3JIEKTPOOTPULIATENBHOCTb, CTENEHb OKHUCIIECHHUS,
XUMHUYECKasi CBA3b, MOJIb, MOJIIpHAs Macca, MOJSIPHBI 00beM, YIJIEpOJHBIA  CKeJeT,
(GyHKUIMOHANbHAS TpYINa, pajuKall, H30MEpHs, H30Mepbl, TOMOJOIMYECKHH psia, TOMOJIOTH,
YIII€BOIOPOABI, KUCIOPOA- U a30TCOAEpKAllue COCIUHEHHs, OMOJOTUYECKH aKTHBHBIEC BEIIECTBA
(YyrieBofbl, XHUpbI, O€NIKH), MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COCIMHEHUS, KpPUCTAJIMYECKas pEIIeTKa, THUIbl XHUMHUYECKUX peakuud (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, OK30- M DJHJOTEPMUYECKHE, pEaKLHUd HOHHOro oOMeHa), pacTBop,
AIIEKTPOJIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTUYECKAS TUCCOLMALINS, OKHCIUTENb, BOCCTAHOBUTEIID,
CKOpOCTh XMMMYECKONH peaklHH, XHMHUYECKOe paBHOBECHE), TEOPHMH M 3aKOHbBI (TEOopHs
XAMHYECKOTO CTPOCHHSI oprannmdeckux BemectB A.M. byrtiepoBa, Teopusi 3JIEKTPOJIUTHYECKON
auccouuanuu, nepuoauueckui 3akoH J[.MI. MengeneeBa, 3akOH COXpaHEHHUs MaccChl),



3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XUMHH, (DAaKTOJIOTUYECKHUE CBEACHUS O CBOWMCTBAX,
cocTaBe, MOJyYeHUHU U O€30MacCHOM HCIOIb30BaHUHM BaXXHEHIINX HEOPTaHUYECKUX U OpPraHUYEeCKUX
BEIIECTB B OBITY U MPAKTUYECKOH EATETLHOCTH YeIOBEKa;

3) chopMHUPOBAHHOCTh YMEHUU BBISBISATH XapaKTepHbIE MPU3HAKM M B3aUMOCBS3b HM3YYEHHBIX
NOHATHH, TPUMEHATh COOTBETCTBYIOIIME TIOHSATHS TIPU ONHUCAHUM CTPOCHHS M CBOMCTB
HEOPraHMYECKUX U OPraHMYecKUX BEIIECTB M WX [PEBpalICHHI; BBIBISATH B3aHUMOCBS3b
XUMHUYECKHX 3HAHUN C IOHATUSAMU U MPEICTABICHUSIMU APYTHX €CTECTBEHHOHAYYHBIX IPEAMETOB;
4) chopMUPOBAHHOCTH YMEHHH HCHOJIb30BaTh HAWMEHOBAaHUS XHUMHUYECKUX COCAMHEHUN
MEXYHAPOJHOTO CO03a TEOPETHUECKOW M TMPHUKIAAHON XWMUU M TPUBHAIbHBIC HA3BaHUS
BaXHEHMIIIMX BELIECTB (ITHIJICH, alleTUJICH, TNIMIEpUuH, GeHom, Gopmanbiaerul, yKCycHas KUCIOTa,
TJIMIUH, YTapHbBIN ra3, yIIeKUCIblid ra3, aMMHaK, TalieHas U3BeCTb, HeraleHas N3BeCTh, TUThEBas
colla U JIPYrux), COCTaBIATH (OPMYJbl HEOPTaHUYECKUX U OPraHHMUYECKHUX BEIIECTB, ypaBHEHUS
XUMHUYECKHX PEAKLUi, OOBSACHATh UX CMBICI; MOATBEPXKIATh XapaKTEepHbIE XMMUYECKHE CBOWMCTBA
BEIIECTB COOTBETCTBYIOLIUMH SKCIIEPUMEHTAMH U 3alUCIMU YPAaBHEHUH XUMUUYECKUX PEaKLIUit;

5) chopMUPOBAaHHOCTh YMEHUI yCTaHABIMBATH NMPUHAUICKHOCTh M3YUYEHHBIX HEOPTaHHMUECKUX H
OpPraHMYECKUX BEIIECTB K OMPEICICHHBIM KjaccaM U TpylaM COCTUHEHHH, XapaKTepu3oBaTh UX
COCTaB M BaKHEWIIME CBOMCTBA; OMPEAEIATh BHIBI XMMHYECKHX CBSi3eH (KOBaJCHTHAas, MOHHAS,
METaJIJINYecKasi, BOJOPOAHAS), TUIBI KPUCTAJUIMYECKUX PEIIETOK BEHIECTB; KIACCU(PUIIUPOBATH
XUMHYECKHE PEAKIINH;

6) BIaJeHHE OCHOBHBIMH METOJAMU HAy4YHOTO IIO3HAHUS BEIIECTB M XHMHUYECKUX SIBICHUI
(HabmroieHNe, U3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHUE);

7) chOpMUPOBAHHOCTh YMEHHI MPOBOJUTH PACUYETHl MO XUMHUYECKUM (GopMylaM U ypaBHEHHIM
XUMHYECKHX PEaKIMi C MCHOIb30BaHUEM (DM3MYECKUX BEIMYMH, XAPaKTEPUIYIOIIUX BEIIECTBA C
KOJIMUECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMalbHbIE YCIOBHSI) Ta30B, KOJTUYECTBA BEUIECTBA;
UCTIOJIF30BaTh CHCTEMHbBIE XUMHUECKUE 3HAHUS JJISl IPUHATHS PEUICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYaIlUsX, CBSI3aHHBIX C BELIECTBAMH U UX MPUMEHEHHEM;

8) chopMUpPOBaHHOCTH YMEHHH IIJJAHUPOBATh ¥  BBIIOJHATH XUMHUYECKHHA OSKCIEPUMEHT
(peBpalleHusl OpraHMYECKUX BEIECTB MPH HArpeBaHUU, MOJYyYEHHE STUIIEHA M U3YyYCHHE ero
CBOWCTB, Ka4eCTBEHHBIC PEAKIIMH Ha ajbJCTHJBI, KpaxMmaj, YKCYCHYIO KHCJOTY; JeHaTypaius
OEKOB TNpH HarpeBaHUM, I[BETHHIE PEAKIMM OEJIKOB; NMPOBOAMTH pPEAKLUU HOHHOIO OOMEHa,
OTIpEeNIeNATh CPeIy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIMK Ha CyIb(aT-, KapOOHAT- U XJIIOPU/-
AHUOHBI, HA KaTHMOH aMMOHHS; pelIaTh SKCIEPUMEHTANbHBIE 3a/Ja4l Mo TemMam «MeTamisl» u
«Hemeramiby B COOTBETCTBMHM C TIPAaBWJIAMH TEXHHKH O€30MACHOCTH TpH OOpameHuu ¢
BEIIECTBAMM M JIaOOpaTOpHBIM 00OpYIOBAHUEM; MPEJCTABIATh PE3yJIbTaThl XMMUYECKOTIO
JKCIIepUMeHTa B (OpMe 3allUCH ypPaBHEHWH COOTBETCTBYIOIIMX PEAKIMA H (POPMYIHPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

9) chopMHUPOBaHHOCTh YMEHHS AHAJIU3UPOBATh XHMMUYECKYIO HH(POpPMAIUIO, IOJIyYaeMyIO U3
pa3HBIX HCTOYHHUKOB (CPesICTB MaccoBOM MH(OpMaIum, ceTb IHTepHET u Apyrue);

10) chopMHUpOBaHHOCTH YMEHUM COOJIIOIATH MPABUIIA YKOJIOTHIYECKH 11€JIeCO00Pa3HOTO TTOBEIEHUS
B OBITY M TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHUS CBOEro 370pPOBbS U OKpYXKaromei
NPUPOIHON Cpellbl; YYUTHIBATh OMACHOCTH BO3JCHCTBHS Ha JKWBBIE OPTaHU3MBI OTPEIEICHHBIX
BEIIIECTB, TOHUMAasi CMBICJI TTOKa3aTesIsl MPeIebHOM JOMyCTUMON KOHIICHTPALlUY;

11) nns oOydaromuxcsi ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSMH 370POBbS: CHOPMHUPOBAHHOCTH
YMEHUS PUMEHATh 3HaHU 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB M XMMHYECKHX
SIBIICHHUIA,

12) mns cnenbix M cna®oBUAAMIMX OOy4aromuxcs: cOPMHUPOBAHHOCTh YMEHHUS HCIOJIb30BATh
penbedHo ToueuHyto cucreMmy obo3Hauenuit JI. bpaitng muist 3anucu XxumMudeckux Gopmyi.

[To yuebHomy mpeamery «Xumusi» (yriayOJeHHBIH ypOBEHb) TpeOOBaHHS K TPEIMETHBIM
pe3yibTaTaM OCBOCHHS YIJIYOJIEHHOTO Kypca XHWMHHU JIOJDKHBI BKIIIOYAaTh TpeOOBaHUS K
pe3yJbTaTaM OCBOEHUS 0a30BOr0 Kypca M JJOMOJIHUTEIBHO OTPaXKaTh:

1) chopMupoOBaHHOCTH TMPEICTABICHHIA: O MAaTEPHAIHLHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTSIX M
MI03HABAEMOCTH SIBJIIEHUI MPHUPOJBI; O MECTE M 3HAYCHUU XUMHUH B CUCTEME €CTECTBEHHBIX HAYK M



ee posn B OO0ECIEYCHHH YCTOMUMBOIO pAa3BUTHS YEJIOBEUECTBA: B PELICHHH MPoOJIeM
9KOJIOTUYECKOH, 3HEpPreTHYecKol M MUINEeBOH 0e30IacHOCTH, B Pa3BUTHM MEIUIMHBI, CO3JaHUU
HOBBIX MAaTE€pHajoB, HOBBIX HCTOYHHUKOB JHEPrHH, B O0OECHEUCHHH PALUOHAIHHOTO
IPUPOJIONOIB30BaHUA, B (POPMUPOBAHUN MHPOBO33PEHMs M OOILEH KyJIbTyphbl U€JIOBEKa, a TAKKE
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3I0pPOBBIO U IPHPOTHON CPEE;

2) BHaJeHUe CUCTEMOM XMMUYECKHMX 3HAHHMH, KOTOpas BKJIIOYACT: OCHOBOIOJArarollyde MOHATHUS
(TOTIOJTHUTENFHO K CHCTEME MOHSATHI 0a30BOr0 YpOBHS) - M30TOIBI, OCHOBHOE U BO30Y)KICHHOE
COCTOSIHUE aTOMa, TMOpUIN3alMsl aTOMHBIX OpOuTaneil, XuMudeckas CBA3b («G» U «T — CBA3bY',
KpaTHbIE CBS3HM), MOJSIpHAs KOHLIEHTpAIMs, CTPYKTypHas (opmyna, m3oMepus (CTpyKTypHas,
reoMeTpuydeckas (LMC-TPaHC-U30MEpHUs), TUIbl XUMHUYECKUX peakuuil (roMo- M TIeTeporeHHbIE,
oOpaTtuMble U HEOOpAaTUMBIE), PACTBOPHI (MCTHHHBIE, TUCIIEPCHBIE CUCTEMBI), KPUCTAJUIOTUIPATHI,
CTENEHb JUCCOLMALUY, 3IEKTPOJIN3, KPEKUHT, PU(GOPMHUHT); TEOPUH M 3aKOHbI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAllUe B OCHOBE IIOHUMAaHUS IPUUYMHHOCTHU M CUCTEMHOCTU
XUMHUYECKHUX SIBJICHHH, COBPEMCHHBIC IPEACTABICHUS O CTPOCHHM BEIIECTBA HAa AaTOMHOM,
MOJIEKYJISIPHOM M HaJIMOJIEKYJSIPHOM YpPOBHSX; HPEICTABIECHUS O MEXaHU3MaX XMMHUECKUX
peakuuil, TepMOJIMHAMUYECKUX U KUHETUUECKHUX 3aKOHOMEPHOCTAX UX MPOTEKaHUs, O XUMUYECKOM
PaBHOBECHM, JUCHEPCHBIX CHUCTEMax, (aKTOJOTMYECKHE CBEJIEHUS O CBOMCTBaX, COCTaBe,
HOJYy4EeHUHU U 0€30MaCHOM HCIOIb30BAHNN BaXKHEHIINX HEOPIaHUYECKUX U OPIraHUYECKUX BEILECTB
B OBITY M NPaKTUYECKOW JEATEILHOCTH YEJIOBEKa; OOIIMX HAay4HbIX NPUHIUIAX XMUMHUYECKOIO
IPOM3BOJICTBA (HA MpUMeEpe MPOU3BOJCTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJIA, MepepaboTKU
HePTH);

3) cpopMHpPOBAHHOCTh YMEHHMH BBIABIATH XapaKTEpHbIE MPHU3HAKKM M B3aMMOCBSI3b H3YyUEHHBIX
HNOHSTUM, TPUMEHSATh COOTBETCTBYIOIIME TOHATHS TIPU ONUCAHUM CTPOEHHSI U CBOMCTB
HEOPraHMYECKUX W OPraHMYeCKUX BEIIECTB W HX MPEBPALICHUI; BBIABIATH B3aUMOCBS3b
XUMUYECKMX 3HAHUM C TOHATUSAMU M NPEJICTaBICHUSAMU JAPYTUX MpeaMeToB [uisl Oosee
OCO3HAaHHOI'O IOHUMAaHUS U OOBSACHEHUS CYLTHOCTH MaTepUaIbHOIO €AMHCTBA MUPA; HUCII0JIb30BaTh
CUCTEMHbIE XUMHUYECKHE 3HAHUA i1 OOBSCHEHMS M IPOTHO3UPOBAHUS SIBJICHUM, HMEIOLIMX
€CTECTBEHHOHAYUYHYIO NIPUPOLY;

4) chopMUPOBAHHOCTb YMEHHMM HCHOJIb30BaTh HAWMEHOBAaHUS XUMHUYECKUX COEJAMHEHUN
MEXIYHApOJHOIO COI03a TEOPETHYECKOM W MPHUKIAJHOM XMMHHM M TpPUBHAIbHBIE Ha3BaHMS
BEIIECTB, OTHOCSIIUXCS K M3YyYEHHBIM KJIacCaM OPraHMYEeCKHMX U HEOPraHUYEeCKHX COEAMHEHUN;
UCIMOJIb30BaTh XMMHUYECKYI0 CHUMBOJHUKY JAJSl COCTaBJIE€HUS (OPMYNT HEOPraHWYECKUX BEIECTB,
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEpHYTHIX, COKpPAILEHHBIX M CKEJIETHBIX) (QopMysa
OPraHMYECKHUX BELIECTB; COCTABJISATh YPaBHEHUS XMMHUYECKHMX PpEaKIUil M pacKpblBaThb HX
CYIIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI TOCPEICTBOM COCTABICHUS 3JIEKTPOHHOTO
OamaHca OSTHX peakluif; peakuuii HOHHOrO OOMEHa IIyTeM COCTaBJI€HHUS MX MOJHBIX MU
COKpAILEHHBIX MOHHBIX YPaBHEHWH; peakuuil TUAposn3a, peakiuil KOMILJIEKCOOOpa3oBaHUS (Ha
npuMepe TMJIPOKCOKOMIUIEKCOB IIMHKA M aJIOMHUHMA); MOATBEPXKIATh XapaKTEPHbIE XUMHUECKUE
CBOICTBa BEUIECTB COOTBETCTBYIOIIMMM IKCHEPUMEHTAMU M 3alUCAMU YPABHEHHH XMMHUYECKUX
peaKuuii;

5) copMuUpPOBaHHOCTh YMEHHUH KIIACCU(PUIIMPOBATH HEOPraHUUECKHE U OPraHUYEeCKUE BEIEeCTBA U
XUMHUYECKHE PEaKIMM, CAaMOCTOSITENIbHO BBIOMPATh OCHOBaHMS W KPUTEPHM Ul KiacCH(UKaLUu
M3Y4aeMbIX XMMHUYECKHMX OOBEKTOB; XapaKTepU30BaTh COCTAB M Ba)KHEWIINE CBOWMCTBA BEIECTB,
NPUHAAISKAIINX K ONPEIECTICHHBIM KJIaCCaM U IPYIaM COEIMHEHUH (MPOCThIe BEIIEeCTBA, OKCHU IBI,
TUAPOKCHUBI, COJIU; YIJIEBOJOPOJIbI, MPOCThIe 3QUPbI, CHUPTHI, (HEHOJNbI, ANbJIETHIbl, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIOXKHBIE 3(QUPbI, KHUPBI, YIIEBOJbI, aMHHbI, AMHUHOKHCIIOTHI, OCIIKH);
MPUMEHSTh 3HAHUS O COCTaBE M CBOMCTBAX BELIECTB AJI SKCIIEPUMEHTAILHON MPOBEPKU TMIIOTE3
OTHOCUTEJIBHO 3aKOHOMEPHOCTEM NPOTEKAHUS XUMHUYECKMX PpEaKIMid M MPOrHO3MPOBAHUS
BO3MOKHOCTEHN X OCYILECTBIICHHUS;

6) copMHUPOBAaHHOCTh YMEHHH MOJITBEPXkAAaTh HA KOHKPETHBIX NMpPUMepax XapakTep 3aBUCHMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPraHMYECKHUX COEIMHEHUN OT KPaTHOCTH U THIA KOBAJIEHTHOW CBS3U
(«o» M «m — CBSI3b»), B3aMMHOTO BIIMSHHS aTOMOB W TPYIIl aTOMOB B MOJIEKYJIaX; a TaKkKe OT



0COOEHHOCTEH peann3aliy pa3InYHbIX MEXaHU3MOB IPOTEKaHUS PEAKLINH;

7) chOpMHUPOBAHHOCTh YMEHHUM XapaKTePHU30BaTh AJECKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM W
BO30Y)KICHHOM COCTOSIHUM) M MOHOB XMMHYECKHX 3JIeMeHTOB | - 4 mepuonoB Ilepuoamueckoit
cuctembl J.J1. MenzeneeBa u MX BaJCHTHBIC BO3MOXKHOCTH, HMCIIOJIB3Ysl TOHSATHS «S», «P», «d-
AIIEKTPOHHBIE» OpPOUTANM, HIHEPTETHUECKUE YPOBHHU; OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMH COECIMHEHUH 110 IEpUOIaM U IpyIiam;

8) BlIaJicHUE CUCTEMOI 3HAHMH O METOJaX HAY4YHOI'O IO3HAHHUSA SIBJICHUN MPUPOJIbl, UCIIOIb3yEMbIX
B CCTECTBEHHBIX HAyKax M YMEHUSAMH MPUMEHATb 3TU 3HAHHUS IPU SKCHEPUMEHTAIbHOM
UCCIIC/IOBAaHUM BEIIECTB M JUISI OOBSICHEHUS XUMHYECKUX SBICHHN, UMEIOUIMX MECTO B MPHUPOJC
IPAaKTUYECKOH J1eATEIbHOCTH YeJIOBEKa U B IIOBCEAHEBHOM KU3HM;

9) copMHUPOBaHHOCTH YMEHHH HPOBOIUTH PACUETHI 10 XUMHYECKUM (OpPMYJIaM U YpPaBHEHUSIM
XUMHUYECKMX peaKklUi C MCIOIb30BaHUEM (U3MYECKUX BEIMYMH (Macchl, oO0ObeMa Ta3o0B,
KOJIMUECTBA BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: pacueThl IO
HaXOXXJCHHUI0O XMMUYECKOH (OpMyJIbl BEIIECTBA; pacuyeThl Macchl (00beMa, KOJIUYECTBA BEILECTBA)
IPOAYKTa pEeaKkluu, €CIU OJHO M3 UCXOAHBIX BELIECTB JAAHO B BMJIE PACTBOPA C ONPEIAECIECHHOMN
MaccoBOW [0Jiel pacTBOPEHHOrO BELIECTBA WJIM JaHO B H30BITKE (MMEET NPUMECH); PACUETHI
MacCcOBOW WM 00BEMHOM JTOJTM BBIXOZA MPOAYKTA PEaKIMH; pacueThl TEIJIOBOTO 3 peKTa peaKimid,
00BEMHBIX OTHOLIEHUH Ta30B;

10) chopMHpOBAaHHOCTH, YMEHUH IMPOTHO3UPOBATH, AHAIU3UPOBATH W OIEHUBATH C TO3UIUI
9KOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS ObITOBOM M HPOM3BOJICTBEHHOH JAEATENbHOCTU
YeJI0BEKa, CBSI3aHHOW € MepepadOTKON BELECTB; UCII0JIb30BATh MOJYyUYEHHbIE 3HAHUS ISl IPUHSTUS
IPaMOTHBIX peIIEHUH POoOIeM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

11) copMHpPOBaHHOCTP YMEHHH CAMOCTOSATENBHO IUIAHUPOBATh M MPOBOJUTH XUMHYECKUH
SKCHEPUMEHT (IIOJydeHHE W H3Y4YeHHE CBONCTB HEOPraHMYECKMX M OpPraHMYEeCKHX BEIIECTB,
KAueCTBEHHbIE PpEaKlU{  YIVIEBOJAOPOJIOB  pPA3IUYHbIX KJIACCOB M  KHUCIIOPOACOAEpKAIIUX
OpPraHMYECKHUX  BEULIECTB, pELICHHE  OSKCIEPUMEHTAJIbHBIX  3ajJad 10  paclo3HaBaHHIO
HEOPTaHMYECKUX W OPraHWYECKUX BEIIECTB) C COOJIFOJICHUEM IMpaBUiI OE30MMaCHOTO OOpalICHHS C
BEIIECTBAMM M  J1a0OpaTOpHbIM  00OpyZOBaHUEM, (OPMYIHMPOBAaTh LENIH  HMCCIEJOBAHUS,
IPEIOCTABIIATh B pa3NIu4YHON (popMe pe3ynbTaThl SKCIEPUMEHTa, aHAJIM3UPOBAaTh U OLIEHUBATH HUX
JIOCTOBEPHOCTB;

12) cpopMUPOBaHHOCTb YMEHUH OCYIIECTBIATH LIE€JICHANPABICHHBIA MMOUCK XMMHYECKOM
UHGOpPMAllMM B Pa3IUYHBIX HMCTOYHUKAX (Hay4yHas W y4yeOHO-Hay4yHas JUTeparypa, CpeacTBa
MaccoBoi uH(popMaluu, cetb VHTEepHET M Apyrue), KpUTUYECKH aHAIM3HPOBATh XUMHUYECKYIO
uHpopMalrio, nepepadaThiBaTh €€ U MCIOJB30BaThb B COOTBETCTBUU C IOCTABICHHON yueOHOI
3a7adei;

13) chopMUpOBaHHOCTh YMEHHH OCO3HABaTh OMACHOCTh BO3AECUCTBUS Ha KHUBBIC OPraHU3MbI
OTIpe/IeNIEHHBIX BEIIECTB, TOHUMAsl CMBICH MTOKAa3aTeNs MpelebHON TOMYCTUMON KOHIIEHTPAIUH, 1
HOSCHATh Ha NMPHUMEpax CHocoObl YMEHBIICHUs U MPEAOTBPAIIECHUs UX BPEIHOTO BO3JECHCTBUSA Ha
OpraHH3M 4YeJIOBeKa.



2. CTPYKTYPA U COJAEPXXAHHUE YYEBHOW U CIUILINHBI

2.1. O6beM y4eOHOI TUCHUTIHHBI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 72

B T.4.

OcHoBHOe cogepkaHue

B TOM YHCJIC:

TEeOopeTu4ecKoe o0ydyeHue

MMPAKTUYCCKUC 3aHATUA

B TOM YHCJIC KOHTPOJIbHBIC pa6OTI>I

nabopaTOpPHBIE 3aHATHS

IIpome:xxyTouHasi arTecTanus (3a4eT 2 cemecTp) 2

OK — 01 Beibupats crioco0bl pemeHus 3aaad npohecCHOHATBHON AeATEIIbHOCTH, TPUMEHHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM;

OK-02 OcymiecTBisiTh TOUCK, aHAIW3 M HWHTEPHpPETAMIO HH(POpPMAIUH, HEOOXOAUMOW ISt
BBINOJIHEHUS 3a]1a4 IPOPEeCCHOHATIBHOM 1eATEIbHOCTH;

OK-04 PaGorath B KOJUIEKTMBE M KOMaHzae, 3()(eKTHBHO B3aMMOAEHCTBOBATH C KOJUICTaMH,
PYKOBOJICTBOM, KJIINEHTAMU;

OK — 07 CopneiicTBOBaTh COXPAHEHHUIO OKPYXKAIOIIEH cpensl, pecypcocOepexernto, 3pPpeKTHBHO
JIeCTBOBATh B UPE3BbIUAIHBIX CUTYaIHUAX;

OK- 09 Mcnonp30BaTh HHPOPMAITMOHHBIE TEXHOJIOTHH B TIPOPECCHOHATBHON eI TETHHOCTH;



2.2. TemaTn4yeckui IJIAH U coJepPKaHNe YUeOHON TUCHUNIMHBI

IIpakTuyeckoe 3anaTue Nel. PenieHue nmpakTUYeCKUX 3a/JaHU Ha COCTaBIICHUE
AIEKTPOHHO-Tpaduieckux Ghopmyn dyieMeHToB 1-4 nepuonoB. Pemenue 3amanmii

Konanl
KOMIIEeTEeHIMI 1
JIMYHOCTHBIX
H pe3yabTaToB?,
anMeHOBaHMe Conep:kanue y4eOHOro MaTepuasa u (OpMbl OPraHU3AMUM AeSITeJIbHOCTH Oo0bem B
pa3/iesioB U TeM o0yuarommxcst yacax (bopmupoBaniio
KOTOPBIX
crocoocTByeT
3JIeMEeHT
NPOrpamMMbl
1 2 3 4
1 kypc 1 cemecTp
OO01asi 1 HeOpraHM4yecKast XuMHsl
Paznen 1. OcHOBBI CTPOEHUSI BelIECTBA
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia 2 OK 01
Crpoenne aTOMOB | Tegpernueckoe o0yuenue
XUMHYECKHUX
SIEMEHTOB M TIPUPOJA CoBpemMeHHass MOJENb CTPOEHHUS aToMa. OIEKTPOHHAs KOH(UTrypaius aToma. 4
XIMAYECKOH CBSI3M Knaccudukanms xumuaecknx
3NIEMEHTOB (s-, P-, d-aJeMeHThI). BajeHTHBIC 3JIEKTPOHBI. BalleHTHOCTD.
DNeKTpOHHAs TPUPOJIA XUMHUECKOU
CBSI3U. DIEKTPOOTPULIATENILHOCTh. KoOBaneHTHast CBsI3b, €€ Pa3HOBHAHOCTH U
MeXaHU3Mbl 00pa30BaHuUs
(oOMeHHBI W TOHOPHO-aKIenTopHBI). MoHHas cBs3b. MeTamandeckasi CBS3b.
Bonoponnas cBA3s.
MeXMOIeKyIspHble B3aUMOACHCTBHSI.
N3otormbl, o0CHOBHOE 1 BO30YK/IEHHOE COCTOSTHHUE aTOMa, THOPUIU3AIHs aTOMHBIX
opOuTanei.
IlpakTHYeckne 3aHATHS 2




Ha WCIOJIb30BAHUE XUMHUYECKOW CHMBOJIMKMA W Ha3BaHUM COECOUHEHUM IIO
HOMEHKJIAType MEXKIYHApPOIHOIO COK3a TEOPETHUECKONW M MPUKIAJHON XUMUU U
TPUBHMAJIBHBIX HAa3BAaHUM AJI COCTABICHMS XMMUYECKUX (DOPMYI JIBYXaTOMHBIX
coeMHEHUI (OKCHIOB, Cynb(UAOB, TUAPUAOB U T.I.) U APYTUX HEOPTaHUYECKUX
COCMHEHUH OTAEIBHBIX KIaCCOB.

Tema 1.2.
[lepuonuueckuii 3aKoH
it nepuoInIecKas
CHCTEMA 3JIEMEHTOB

. 1. Menneneena.

Conep:xanue yueOHOro MarepuaJa.

Teopernueckoe o0yueHue

B Tom umncie MPAKTUHICCKUX 3aHATHIl

IIpakTnueckoe 3ausitue Ne2. [lepuoanueckas cucteMa XMMHUYECKUX AJIEMEHTOB
AN. Menneneea. @usmueckuit cmbicn I[lepuoamueckoro 3akona J[.HA.
MenpeneeBa. 3aKOHOMEPHOCTH HM3MEHEHMSI CBOWCTB XHUMUYECKHX HJIEMEHTOB,
00pa3yeMbIX UMHU HPOCTHIX M CIOXKHBIX BEHIECTB B COOTBETCTBUU C IOJIOKEHUEM
XUMHUYecKoro sneMeHta B Ilepumonnueckoit cucrteme. MUPOBO33pEHUECKOE H
Hay4yHoe 3HaueHue [lepuoanueckoro 3akona [[.1. MenneneeBa. [Iporuosst

J.U. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX IJIEMEHTOB.

Pemenue IPAKTUKO-OPUEHTUPOBAHHBIX  TEOPETHMYECKUX  3aJaHuil  Ha
XapaKTepUCTUKY XUMHUYECKUX 3JeMEHTOB «Meraumyeckue / HeMeTalInuecKue
CBOMCTBA, 3JIEKTPOOTPULIATENBHOCTh M CPOACTBO K DIJIEKTPOHY XHUMHYECKHX
JJIEMEHTOB B COOTBETCTBHE C HX IEKTPOHHBIM CTPOEHUEM U IIOJIO)KEHHEM B
MIEPUOIMYECKON CHCTeMe XMMUYEeCKHX teMeHToB J[. 1. Menneneesa.

OK 01
OK 02

Pasznea 2. Xumnueckue

CaKIInu

12

Tema 2.1 Tumner
XUMHYECKUX PEAKIUN

Coaep:xxaHue yueOHOro MaTepuaJia

TeopeaneCKoe oﬁyqeﬂue

Knaccupukanus U TUIBI XMMHUYECKHUX PEAKIMH € ydacTHEM HEOpPraHMYecKuX
BeulecTB. KonnuecTBeHHble OTHOIIEHUS B XMMHUU. OCHOBHBIE KOJMYECTBEHHBIE
3aKOHBl B XMMHUHU M pacyeTbl 10 YpaBHEHUSAM XUMHUYECKUX peakiuid. Mosb Kak
€IMHUIIA KOJIMYeCTBa BelecTBa. MossipHas Macca. 3aKOHbBI COXPAHEHHS] MacChl U
sHepruu. 3akoH ABoraapo. MossipHblii 00beM ra3oB. OTHOCHTEIbHAS TUIOTHOCTD
ra3oB.Peakiun KoMIuIekcooOpa3oBaHUs ¢ y4aCTUEM HEOPTaHUYECKUX BEIECTB (Ha
IIpUMEPE THIPOKCOKOMIUIEKCOB IMHKA U QJIFOMUHHS).

IIpakTnueckoe 3ansaTne Ne3-4

CocraBneHue ypaBHEHHMI peaklUUid COEIWHEHHs, pPAa3JI0KEHUs, 3aMEeLIEHUs,
oOMeHa. VYpaBHEHHS pEaKIWi TOPEHUsS, HWOHHOTO OOMEHa, OKHCICHUS-

OK 01




BOCCTAHOBJICHHUSI.
Pacuer KOJMUYECTBEHHBIX XAPaAKTCPUCTHUK HMCXOAHBIX BCHICCTB HW MPOAYKTOB
peakuuu. PacueT KONWYECTBEHHBIX  XapaKTEPUCTHK TMPOAYKTAa  pPEaKIHu
COCITMHEHMS, €CITM OJHO U3 BEUIECTB JIAHO B U30BITKE W/WIIA COJIEPIKUT

npuMmecu. Pacuer maccoBoil miM OOBEMHON JOJM BbIXOAA IMPOJIYKTa pPEaKIHU
COCAUHCHUA OT TCOPECTUYCCKU BO3MOIKHOIO. Pacuer 06’beMHBIX OTHOIIICHUH Ta30B.
Pacuer macchl (00beM, KOTMYECTBO BEIIECTBA) MPOAYKTA PEAKIUH, €CIH OAHO U3
BEILIECTB JJAaHO B BUJE PACTBOPA C OMPEACIICHHON MacCOBOM J10JI€M PaCTBOPEHHOTO
BEIIECTBA.

VYpaBHeHUs] OKHCIEHUs-BoccTaHOBIEHUA. CreneHb okuciaeHus. OKUCIUTENb U 2
BOCCTaHOBUTENb. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIUU B TMPUPOJE,
MIPOU3BOICTBEHHBIX IIPOIIECCaX U JKU3HEACATEIIBHOCTH OPTaHU3MOB.
OKUCIUTENbHO-BOCCTAHOBUTEbHBIM — mOTeHUUan  cpenbl.  CocraBieHue U
ypaBHUBAHHE OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX peaxuuii METOZOM
ANEeKTpOHHOrO Oananca. TUnuYHbIe HEOPTAaHUYECKUE OKUCIUTENN U
BOCCTAHOBUTENH. DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJIEH.
Tema 2.2 Coaepxanue yueOHOro MaTepuaa 4 OK 01
DNEeKTpoIUTHYECKast Teopernueckoe o0yueHue 2
AdCconHanusAg Teopust 2MEKTPONUTHYECKONW  JaUCCOLMANMU. Peakiiuu HMOHHOTO  OOMEHa. 2
HWOHHBIN 00OMeH CocraBnenue peakiuii HMOHHOTO OOMEHa MYTeM COCTaBJICHUS HMX TOJHBIX U
COKpAIIICHHBIX HOHHBIX ypaBHEHUH.
IMaaponus conei. 3HaueHne TUAPOIN3a B OMOJOTHUYECKMX OOMEHHBIX MPOIECcCcax.
ITpuMeHeHne TUpoIin3a B MPOMBIIUIEHHOCTH.
JlabopaTopHble 3aHATHS 2
JlabopaTtopHas pabota Nel. Peakiiuu ruaponmsa 2
HccnenoBanue cpenbl pacTBOPOB COJIeH, 0Opa30BaHHBIX CHIIBHBIMU U CIa0BIMHU
MPOTOJMTAMH, W WX pEaKIWd C pacTBOpaMH IIEIIOYM W KapOoHaTa HaTpHs.
CocraBieHue peakiuii TuAposIm3a coeil.
KouTtpoubHasn CTpoeHue BelecTBa M XMMHYECKHE PeaKkIuu 2
padora 1
Pa3nen 3 CTpoeHne 1 CBOICTBA HEOPraHMYECKHX BellecTB 24
Tema 3.1 Coaeprxanue yueOHOro MaTepuasa 6 OK 01
Kiaccugpukanmys, Teoperuyeckoe odyueHune 2 OK 02




HOMEHKJIATypa
CTpOCHHE
HEOPTraHUYECKUX
BCILIECCTB

IIpenMer HeEOpraHm4yeckod XuMHHM. B3aMMOCBA3b HEOPraHUYECKUX BELIECTB.
Knaccudukanus HeopraHumueckux BemiecTB. [IpocTbie M CIIOKHBIE BELIECTBA.
OCHOBHBIE KJIacChl CIIOKHBIX BEIIECTB (OKCHbI, TMIAPOKCUIbI, KUCIOTBI, COJIN).
Homenknarypa 1 Ha3BaHME HEOPraHMUYECKUX BELIECTB UCXOJS U3 UX XUMUYECKOU
GopMyiIbl WIM COCTAaBICHHE XHMHMYECKOW (HOpMyJbl HCXOAs M3 Ha3BaHMS
BEILECTBA 10 MEXAYHAPOAHOW UM TPUBUAIBLHOM HOMEHKIIATYPE.
Mexmoniekyisipable  B3aumonecTBus.  Kpucrtamioruapatel.  ArperaTHble
cocTosiHusl BemecTBa. Kpucramummyeckue u  amopdHbie BemiecTBa. THITBI
KPUCTAJNIMYECKUX PELIETOK (aTOMHas, MOJIEKYJspHAas, MOHHAsl, METaJIN4ecKas).
3aBUCUMOCTh (U3WYECKHX CBOWCTB BEIIECTBA OT THIA KPUCTAJUIMICCKOM
peweTku. [IpyunHBl MHOr00Opasus BEIIECTB.

CoBpeMeHHBIE TPEACTABICHUS O CTPOCHHM TBEPABIX, XUAKHX W Tra3000pa3HbIX
BenecTB. JKnakue KpucTaisl

IIpakTHYecKkHe 3aHATHA S

SN

Pemenue 3amau Ha pacueT MaccoBOM JoiM (Macchl) XMMHUYECKOTO 3JE€MEHTa
(coenuHeHUsT) B MOJIEKYJIE (CMECH).

Pemenne mnpakTHUeckux 3alaHUM MO  KiIacCU(pUKAIMM, HOMEHKJIAaType W
XUMHUYECKUM  (opMyslaM HEOPraHMYEeCKHX BEIIECTB pa3IUYHBIX KJIACCOB
(Ha3pIBaTh W COCTABIATH (POPMYJIBI XUMHMUYECKHMX BEIIECTB, ONPEAEIAThH
MIPUHAJJICKHOCTD K KJ1accy).

Hctounuku xuMuyeckoi nH(GopMaum (HaydHas U ydyeOHO-Hay4yHas JUTeparypa,
cpeacTBa MaccoBoi uHpopMmanuu, cetb Untepuer u apyrue). [louck nnpopmanun
110 Ha3BaHUSM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (hOpMYJIaM.

N

Tema 3.2
DOU3HKO-XUMHYECKUE
CBOMCTBA
HEOPTaHUYECKUX
BEIIECTB

ConepxaHue y4eGHOro MaTepuaJjia

12

Teopernueckoe o0yueHune

Mertamnel. O6mue ¢uznveckue M XMMUYECKHe CBoMcTBa MeTauioB. CrocoOsl
MIOJIy4€HHUs. 3HAaUEHNUE METAJUIOB U HEMETAIUIOB B IIPUPOJE U KUZHEAEATEIBHOCTH
yesloBeKa U opranu3mMoB. Kopposust MeTamioB: BUABI KOPPO3UH, CIOCOOBI 3aIIUTHI
METAJIJIOB OT KOPPO3HH.

Hemerannel. OOmue ¢usnyueckue W XUMHUYECKHE CBOWCTBA HEMETAIIJIOB.
Tunuunasie cBoiictBa metawioB [V— VII rpynn. Knaccudukanus n HomeHkIaTypa
coeMHEeHNI HeMeTaoB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B MIPUPOJIC

OK 01
OK 02




XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BELIECTB (OKCHUIOB,
TUIPOKCUIOB, KHUCJIOT, COJied U Jp.). 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB
IIPOCTHIX BEIIECTB, BOAOPOAHBIX COCAMHEHUH, BBICIIMX OKCHJIOB U THAPOKCHJIOB.

IIpakTuyeckoe 3ansitue 6 4
CocraBieHue ypaBHEHHH XUMHUYECKUX PEAKLUN C YIaCTHEM MPOCTHIX U CIOXKHBIX 4
HEOPraHMYECKUX BEILIECTB: OKCHIOB METANIOB, HEMETAUIOB M aM(OTEpHBIX
AJIEMEHTOB; HEOPTraHMYECKUX KHCJIOT, OCHOBAaHUH M aM(OTEPHBIX THIPOKCHUIOB,
HEOPraHWYECKUX COJIEH, XapaKTEPU3YIOIIUX X CBOMCTBA.
Pemrenne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKHUX 3aJaHUM Ha CBOMCTBA H
I10JIyY€HUE HEOPTaHUYECKUX BEILIECTB.
JlaGopaTopHoe 3aHsiTHE 2
JIaGoparophas pabota Ne2 CBoiicTBa MeTasIOB U HEMETAILJIOB 2
HccnenoBanne (Gu3nyecKMX M XUMHUYECKHMX CBOWCTB METAJUIOB M HEMETAJUIOB.
Pemenne sKkcnepuMEHTAIBHBIX 3aJad 10 CBOMCTBAM XHUMHUYECKUM CBOMCTBAM
METAUIOB ¥ HEMETAJJIOB, II0 pPACHO3HABAHUIO M IOJYYEHHUIO COEIWHEHHU
METAJIJIOB U HEMETAJIJIOB.
3.3 IIpoussoncteo | Copepxanue y4eOHOro MmaTepuaJia 4 OK 01
HEOPraHMYCCKUX Teopernueckoe o0yuenune 2 OK 02
BelIeCTB. 3HAYCHHE W | O6wue HpeACTaBIeHHsT O MPOMBIILICHHBIX CIOCO0aX MOTy4eHHMs XHMMUYECKHX 2
NPUMEHEHNE B OBITY M | pemiecTB (Ha IIPUMeEpPE MPOM3BOJCTBA AMMHUAKA, CEPHOI KHCIIOTHI).
Ha MpOU3BONICTBE UYepHast u nBerHas metanyprus. [IpakTnueckoe NMPUMEHEHHE DJIEKTPOJIA3a IS
MOJTyYEeHHUs LIETOYHBIX, OBITY U Ha MPOU3BOACTBE IIETOYHO3EMENIbHBIX METaJIOB
n amoMuHMsL. CTEKIJIO M CUJIMKATHAs TIPOMBIIUIEHHOCTbD.
[Tpobiema 0TX0/10B ¥ TOOOYHBIX TPOJAYKTOB.
IMpaxkruyeckue 3ausatus Ne7 2
Pemrenne npakTMKO-OPUEHTUPOBAHHBIX 33JaHUI O POJIM HEOPTAHMYECKON XMMHUH B 2
pa3BUTUM MEIMLIMHBI, CO3/JaHUU HOBBIX MAaTepUaloB (B CTPOUTENBCTBE U JIp.
OTpaciiiX MPOMBIIIJIEHHOCTH), HOBBIX HMCTOYHHUKOB DSHEPIUU (aJbTepHATHUBHBIC
UCTOYHUKHM PHEPTrUHU) B pEIIEHUH MPOOJIEM HKOJOTHYECKOM, dHEPreTHYecKon H
MUILEBOM 0€30M1aCHOCTH.
CBolicTBa HEOPTaHUYECKUX BEILIECTB 2

KonTpoubnas




padora 2

Hroro 3a 1 cemecTp
YueOHasi HArPy3Ka BO B3aUMO/IeCTBHM C MpenoaaBarejleM— 724,

1 kypc 2 cemecTp

72

Pa3nes 4 Oprannyeckass XuMust

Pa3znen 4

CTpoeHue u CBOMCTBA OPraHUYEeCKHUX BelIECTB

Tema 4.1
Kinaccudukanms,

CTpOCHHE u

HOMCHKJIaTypa
OpraHn4€CKuUX BCIICCTB

Conep:xanue yueOHOro MaTepuaJia

Teoperuueckoe o0yueHue

[Ipenmer oprannveckoi XMMuU. B3auMOCBSI3b HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB. XMMHUUYECKOE CTPOCHUE KAK MOPSAJOK COCOUHEHHS aTOMOB B MOJIEKYJIE
COIVIACHO UX BaJEHTHOCTU. OCHOBHBIE TMOJOXEHUS TEOPUU XUMHUYECKOTO
CTpPOEHHUsI OpraHudeckux coeauHeHuii A.M. byriepoBa. YriaepoaHblil ckeler
OpraHMYecKOll MoJieKydbl. MOJIEKYISIpHbIE W CTPYKTYpHblE (pa3BEpHYTHIE,
COKpallleHHbIE) XHUMHUYECKHEe (HOpMyINbl. 3aBUCHMOCTh CBOWCTB BEILIECTB OT
XUMHUYECKOTO CTpoeHus MoJekysl. W3omepuss U  u3omepbl (CTPYKTYypHas,
reoMeTpuueckas (Iuc-Tpanc-u3zoMepusi). KpaTHoCTs XUMHUECKO CBSI3H.

[TonsTre o ¢pyHkIMOHAIBHOU rpymie. [IpuHIMIbI KiaccupuKanuy OpraHuYecKux
coeMHEeHN. MexayHapoaHas HOMEHKJIATypa M IPUHIMUIIBI HOMEHKJIATYPbI
OPraHNYeCKUX COCTMHEHUMU.

NN B~

IIpakTnyeckne 3anaTus Ne§

HomeHnknarypa opraHM4ecKMX COEIUHEHHUH OTIENIbHBIX KJIACCOB (HACBHIIIEHHBIE,
HEHACBILICHHbIE U apOMaTUYECKUE YTIIEBOJOPO/IbI, CIIUPTHI, (PEHOIIBI, albIEIH/IbI,
KETOHbI, KapOOHOBbIe KUCIOTHI M Jp.) CocTaBlieHHE MOJHBIX U COKpAIlEHHBIX
CTPYKTYPHBIX (POpPMYJI OpraHMUECKHUX BEIIECTB OT/AEIbHBIX KJIACCOB, UCIOIb3Ys UX
Ha3BaHUS M0 CHCTEMaTHYecKoW HOMeHKIaType. Pacuersl mpocreiiiielt Gpopmyisl
OpPraHUYECKOM MOJIEKYJIbI, UCXOsl U3 DJIEMEHTHOro cocTasa (B %)

OK 01

Tema 4.2.
CsoiicTBa
OpPTaHHYECKUX
COCIMHEHU

Conep:xanue yueOHOro MaTepuaJa

14

TeopeTnueckoe odyueHune

10

DU3NKO-XMMUYECKHE CBOWCTBA OPraHMYECKUX COCTUHEHUN OTIENBHBIX KJIACCOB
(ocobeHHocTH  KjIacCM(QUKaMd U HOMEHKJIATyphl ~ BHYTPM  KJjacca;
TOMOJIOTHUECKUH psj M obmas ¢opmyna; uzomepus; (U3NUYECKUe CBOWCTBA,

OK 01
OK 02




XHUMHUYCCKUC CBOﬁCTBa; CIOCOOBI l'IOJ'IyLIeHI/ISI)Z

— TMpeAesibHbIe YIIIeBOJOpOAbl. [opeHne wmeTaHa Kak OJMH M3 OCHOBHBIX
HWCTOYHMKOB TEIUIa B IPOMBINIUICHHOCTH M ObITy. CBOWCTBAa MNPHUPOIHBIX
yIJI€BOJIOPOAOB, HAXOXK/ICHUE B MPUPOJIE Y TPUMEHEHHUE aJIKAHOB,

- HCIIPEACIBbHBIC 1 apOMaTUYCCKUEC YTJIICBOAOPOIbI. HOJ’II/IMepI/ISaHI/IH OTHUJICHa KaK
OCHOBHOC HAIIPAaBJICHUC €0 UCIIOJIb30BaHUS. FOpCHI/Ie allCTHJICHA KaK HMCTOYHUK
BBICOKOTEMIICPATYPHOTI'O IJIAMCHH IJI CBAPKHU U PE3KU MCTAJIJIOB;

— KHUCJIOPOJCOJEpKAIIUE COSAMHEHUS (CIUPTHI M TPOCThie 3(QUpPHI, (PEHOIBI,
aJIbJIETU/Ibl U K€TOHBI, KapOOHOBBIE KUCIOTHI U UX NMPOU3BOAHbIE). [IpakTHueckoe
MIPUMEHECHHE STHJICHTIIMKOJIA, TuieprHa, henona. [Ipumenenue dhopmanbaerua,
aleTanbJernja, yKCyCHOM KHMCIOThL. Mblla Kak COJM BBICIIMX KapOOHOBBIX
KMCJIOT. Moronye cBOWCTBa MbLIA,

- A30TCOACPKAINEC COCANHCHHUA (aMI/IHLI 1 aMHHOKHCJIOTHI, 6CJ'IKI/I).

Knaccudukanus 1 0cCOOEHHOCTH OPraHUYECKUX peakiui. PeakimoHHbIC IEHTPHI.
Panukanel. [lepBoHayanbHBIE TOHATHS O TUMAX U MEXAaHU3MAaX OPraHHUYECKHUX
peaKIuid.

IIpakTnyeckoe 3ansTHE 9

Pemenne nenoyek mnpeBpalleHU Ha TEHETHYECKYIO CBS3b MEXAY KiacCaMu
OpPraHMYeCKUX COCJUHEHUH ¢  COCTAaBICHUEM  HA3BaHUW  OPraHUYECKHUX
COCAMHEHMM II0 TPUBUAIBHOM WM  MEXAYHAPOJHOM  CHUCTEMATHYECKOMU
HOMEHKJIaType. Pemenne pacueTHbIX 3a/1a4 M0 YPaBHEHUSIM PEAaKUU C y4aCTUEM
OPraHUYECKHUX BEIECTB.

JlaGopaTopHble 3aHsITHE

JlaGopartopHas padota 3 [lonydyeHue 3TUICHA U U3yYSHHE €TI0 CBOMCTB

[MonyueHne JTWIIeHa M3 3TaHONA B J1a0OpaTOPUM M M3Yy4YCHHE €ro (QHU3UYECKHX U
XUMHYECKUX CBOWCTB. COCTaBICHUE PEaKIUi MPUCOCTUHEHHUS U OKHUCIICHHUS HA MPUMEPE
aTUIIeHa. PellieHne pacueTHbIX 3a/1a4 ¢ UCIOIb30BAaHUEM TUIOTHOCTH Ta30B O BOJOPOLY U

BO3IYXY

Tema 4.3.
Opranunueckue
BELIECTBA B
KHU3HEESATEIbHOCTH
YeJI0BEKA.

Conep:kaHue y4eOHOTro MaTepuaJa

Teopernyeckoe o0yueHue

(op]

buooprannueckue coenunenus. [Ilpumenenue u Ouoioruyeckas pojib YIrIIeBOJOB.
OkwuclIeHHe YTJIeBOJOB — MCTOYHHUK DHEPrUU JKUBBIX oOpraHu3mMoB. Oobmactu
MPUMEHEHHUsST aMHUHOKHCIOT. [IpeBpamieHuss O€JIKOB TMHUIM B OpraHu3Me.

OK 01
OK 02




[IpousBoacTBO U
MIPUMEHEHHE
OpraHUYECKUX BEIIECTB
B IIPOMBIIIJIEHHOCTH

buonoruueckue ¢ynkuuu OenkoB. buonormueckue QyHkuM kUpoB. Ponb
OpPraHUYECKON XUMUU B PEIICHUH MPOOJIEM MUIIEBOM OE30TaCHOCTH.
HyxnenHnoBble KHCIOTBI: cocTaB u crpoeHue. Ctpoenue HykieotunoB. CocraB
nykiaenHoBeix  kucinotr (JHK, PHK). Ponp Hyk/I€MHOBBIX KHCIOT B
KU3HECSITeIIbHOCTH OPraHU3MOB.

[Tpon3BOACTBO OpPraHMYECKUX BEIIECTB: MPOU3BOACTBO METaHONA, repepaboTka 2
HepTtu. IlommdTHieH  Kak  KPYMHOTOHH@XHBIH  NMPOIYKT  XUMHYECKOTO
npousBojicTBa. [Ipumenenue stmiieHa. [Ipou3BoAcTBO U NPUMEHEHUE KaydyKa U
pe3uHbl. CHHTETHYECKHE M HCKYCCTBEHHBIE BOJIOKHA, MX CTPOEHHE, CBOMICTBA.
[IpakTHueckoe MCIOJIb30BaHWE BOJIOKOH. CHHTETUYECKHE TUIEHKU: W30JALUs IS
IIPOBOJIOB, MEMOpaHbl Ul ONPECHEHWs] BOJbl, 3allUTHbIE IIJICHKH UL
aBTOMOOWJIEH, IIIaCTBIPH, XUpypruyeckue TMoBsa3Ku. HoBele TexHoOTUU
JaJbHEMIIEro  COBEpIICHCTBOBAHUS  TMOJHMMEpPHBIX  MarepuaioB.  Poib
OpPTaHUYECKOM XUMHH B PEIICHHH IMPOOJIEM >HEPreTHYECKOW Oe30MacHOCTH, B
Pa3BUTHM MEIULMHBI, CO3JJaHUU HOBBIX MAaTE€PHUAIOB, HOBBIX HCTOUHUKOB SHEPTUU
(aspTepHATHBHBIE HICTOYHUKH SHEPTUN).
Ipakruyeckoe 3ausitue Ne 10 2
Pemenne npakTUKO-OpUEHTHPOBAHHBIX 3aJaHUI IO COCTaBICHUIO XHMHUYECKUX 2
peakuuii, OTpakarlUX XUMHUYECKYI0 aKTUBHOCTb OPraHMYECKHUX COCAVUHEHHN B
pa3IUYHBIX cpeaax (MPUPOAHBIX, OMOJOTUYECKUX, TEXHOTEHHBIX ).
KonTtpoubnas CTpyKTypa H CBOCTBa OPraHNYeCKHX BeleCTB 2
pabora 3
Pasien 5 Kunernueckne u 'TEPMOJMHAMHUYECKHE  32KOHOMEPHOCTH  NPOTEKaHHs 12
XHMHYECKHX pPeaKIui
Conep:xaHue yueOHOro MaTepuaJia 4
Teopernueckoe o0yueHue 2
Tema 5.1 Xumunyeckue peakuuu. Krnaccuduxanuss XMMHUYECKHX peakiuil: 1mo ¢a3oBomy 2
Kunernueckue cocTaBy (TOMOTEHHbIE M T€TE€pPOreHHBbIE), IO HCIOIb30BAHUIO KaTalu3aTopa
3aKOHOMEPHOCTH (kaTanuTUYeCKUE U HekartamuThueckue). CKOpoCTh peaklMy, €€ 3aBUCUMOCTb OT
IIPOTEKAHUS pa3NUyHBIX  (PAKTOPOB: MPUPOJBl PEArHpyIOIUX BELIECTB, KOHLEHTpAIUU

XUMHYECKUX PEAKIUI

pearvpyroomux BelecTB, Temmneparypbl (mpaBwio Baut-T'odda), momanu
pEaKkMOHHOM TIOBEPXHOCTH, HaIW4Ms Karaiau3aropa. Ponp Karanu3aTopoB B
NpUpPO€ M TPOMBIIJICHHOM  NPOM3BOACTBE.  ODHEPrusi  aKTHBAIUH.




AxtuBHpoBaHHBI KoMIulekc. Kartammsaropsl u katanus. Ponp kaTanusaTopos B
IIPUPOJIE U IPOMBIIUICHHOM ITPOU3BOJICTBE

JlaboparopHble 3ausiTus 4

N3ydeHne 3aBUCMMOCTH CKOPOCTH XHMHYECKOW pEaKIMH OT KOHIICHTPAINH
pearupyroIux BeliecTB M Temmeparypbl. JlabopaTopHas pabota Ha BbIOOp: 1.
JlaboparopHast pabota «OnpeneneHue 3aBUCUMOCTH CKOPOCTH PEaKIHUUA OT
KOHIICHTPALMU PEearkpyroIux BemecTBy. MccnenoBanune 3aBUCIMOCTH CKOPOCTH
p€akuuu OT KOHUCHTpAalHU. OHpCIIG.HeHI/IC KOHCTAHTbI CKOPOCTH pPCaKInu
rpaduueckuM meronom. 2. JlaGopartopnas pabota «OmpeneieHne 3aBUCHUMOCTH
CKOPOCTH PEaKIMu OT TeMIeparypbl». McciemoBaHue 3aBUCHMOCTH CKOPOCTH
peakiuu OT Temreparypbl. Pacder sHepruu axkTHBalUMU peakuuu. PerieHue
IMPAKTUKO-OPUCHTHPOBAHHBIX 3aI[aHI/II71 Ha aHaJInu3 CI)aKTOpOB, BIIMAIOIIINX Ha
M3MEHCHHE CKOPOCTH XUMHUECKOW PEeaKInu.

Tema 5.2
Tepmonunamuyeckue
3aKOHOMEPHOCTH
MPOTEKAHUS

XUMHYECKUX PEAKIIUH.

PaBHOBecue
XUMHYECKUX PEAKIUN

Coaep:xaHue yueOHOro MaTepuaJa

Teopernueckoe o0yueHue

N

Knaccupukanus ~ XUMHUYECKHUX  peakluil: 1o  TemioBoMy  3¢¢ekTy
(ax30Tepmuyeckue, 3ugorepmuueckue), no OK 02 oOparumoctu (oOpatumble u
HeoOpatumble). TeruoBele >PPeKTsl XUMHUECKUX peakuuil. TepMoxumuyeckue
ypaBHeHUsa. OOpaTUMOCTh peakiuidi. XMMHUYECKOE PAaBHOBECHE M €r0 CMEIICHUE
MOJT IeHCTBHEM Pa3IMUHBIX (PAKTOPOB (KOHIIEHTpPALUS peareHTOB WU MPOAYKTOB
peakiuu, MOaBJICHWE, TeMIlepaTypa) JUIsl CO3JaHUs ONTHUMAJIBHBIX YCJIOBHM
IpOTeKaHUs XHMMHUYECKHUX ImporeccoB. [loHATHe 00 »HTAaNBNIMKM M SHTPOIUHU.
Oneprus ['ub0ca. 3akon ['ecca u cienctBus u3 Hero. Ponb cMelieHnst paBHOBECHS
B TEXHOJIOTMYECKHUX MPOIECCAX.

IIpakTuyeckoe 3ansaTue 11

[Mpunuun Jle Illarense. BnusHue pa3nuuHbBIX (AKTOPOB HAa HM3MEHEHHE
PAaBHOBECHSI XUMHYECKHX pEaKIMil. 3aKOH JEHCTBYIOIIMX MacC M KOHCTAaHTa
XUMHUYECKOTO paBHOBeCHs. PacyeTsl paBHOBECHBIX KOHIICHTPALMM PEarupyrommx
BELIECTB U MPOJYKTOB peakiuil. Pacuersl TemnoBoro agdekra peakunu. Pemenne
[IPAaKTUKO-OPUEHTUPOBAHHBIX 3aJaHui Ha npuMmeHeHue npuHuuna Jle-Illarense
JUISL HAXOXKJEHUS HAIIPABJIECHUS CMEIICHHs PABHOBECUS XUMHUYECKOM PEaKIHUH U
aHain3 (paKTOPOB, BIUSIOUINX HAa CMEIIEHHEe XMMUYECKOTO paBHOBECHUS

OK 01
OK 02

JlaGopaTopHbIe 3aHATHS




JlabGopaTopHas pabota 5 M3ydyeHue BIUSHUSA Pa3IuvHBIX (AKTOPOB HA CMEIICHUE
XMMHYECKOIO PaBHOBECHS

UccnenoBanue BIMSHUS U3MEHEHUSI KOHUECHTPALIMU BEILECTB, PEAKIIMU CPEAbl U
TEMIIepaTyphbl HA CMEILIEHUE XUMHYECKOro paBHOBecUs. CpaBHEHUE MOTYYEHHBIX
pe3yJbTaTOB C TEOPETUYECKU MPOTHO3UPYEMBIMH Ha OCHOBE mnpuHiuna Jle
IaTense.

KonTposabHas
pabora 4

CKOpOCTI) XHUMHYECKOU pP€aKu U XUMHYECKOC paBHOBECUEC

Pa3znen 6

HI/ICHepCHHe CHUCTCMbI

10

Tema 6.1
JlucriepcHble CUCTEMBI
1 (aKTOpbI UX
YCTOWYUBOCTHU

Conep:xaHue yueOHOro Marepuaa

SN

Teopernueckoe o0yueHue

Jucnepcupie  cuctembl. Kommoumssle cuctembl.  VICTUHHBIE — PacTBOPEI.
PactBopenne kak  ¢u3MKO-XUMHUYECKHH  mpomecc. PactBopbl.  CrocoObl
NPUTOTOBJICHUS PAcTBOpoB. PacTBopuMocTs. MaccoBasi /1071 pacTBOPEHHOTO
BCUICCTBA. HpCI[eJII)HO A0IYCTUMBIC KOHICHTPAIIMKU U UX UCIIOJIB30BAHUC B OLICHKC
sKoJorndyeckoi OezonacHoctu. Kiaccudukarms TucriepCcHbIX CHUCTEM IO COCTaBYy.
Ctpoenue u (akTopsl YCTOWYMBOCTH JHUCIEPCHBIX cHUCTeM. Pacro3HaBaHue
UCTUHHBIX PAacTBOPOB, KOJJIOWJHBIX PAcTBOPOB M TI'PyOOAMCHEPCHBIX CHCTEM.
Crpoenne mwunesuibl. PaccenBanme cBeTa NMpH MPOXOXKICHUM CBETOBOTO ITydYKa
yepe3 ONTHYECKH HEOAHOPOIHYIO cpeny (3ddexra Tunnans)

IlpakTHyeckne 3anaTus 12

Pemenne 3amay  Ha TNPUTOTOBIIEHHWE pAcTBOPOB. PemieHne  IpakTHKO-
OPHUCHTHPOBAHHBIX PACUCTHBIX 3aHaHHfI Ha JUCIICPCHBIC CUCTEMBI, UCIIOJIB3YCMBIC
B OBITOBOM U TNPOM3BOJCTBEHHOW JIEATEIBHOCTH YEJIOBEKa, C IO3UIHI
9KOJIOTMYECKON ©0€30MacHOCTH MOCHEACTBUM M IPaMOTHBIX PEHIEHUH MpoOieM,
CBSI3aHHBIX C XMMHUEH.

OK 01
OK 02
OK 07

Tema 6.2
UccnenoBanmne cBONMCTB
JUCIIEPCHBIX CUCTEM
JJI1 UX I/I)IeHTI/I(i)I/IKaIII/II/I

Conep:kaHue y4eOHOTro MaTepuaJa

o

JlabopaTopHble 3aHATHSA

SN

JlaboparopHast padota 6 [Ipurororienrne pacTBopoB». [IpuroToBiieHrue pacTBOPOB
3alaHHOM  (MOJSPHON)  KOHIEHTpaluu (C  MPaKTUKO-OPUEHTUPOBAHHBIMH
BOIIPOCaMM ), ONIpeieNIEHUE CPeibl BOJHBIX PACTBOPOB.

N

J'Ia60paTopHa;I pa60Ta 7 HCCJ’IGZ{OB&HI/IC JAUCIICPCHBIX CUCTCM). HpI/IFOTOBJ'ICHI/IC n
HN3YUCHUC CBOMCTB JUCTICPCHBIX CUCTEM pPa3HbIX BHUAOB: CYCIICH3UMHU, DMYJIbCUU,

OK 01
OK 02




KOJUIOWJHOI'O  pacTBOpa. CpaBHCHI/Ie CBOMCTB MCTHMHHBIX U KOJJIONJHBIX
PaCTBOPOB, BBIABJICHUC OCHOBHBIX pa3n1/1t11/1171 MCKYy HUMMU.

KonTposabHas JlucnepcHble CUCTEMBI 2
padora S
Pa3nen 7 KayecTBeHHbIE peakliui 0OHAPYKEHUs] HEOPraHUYECKUX U OPraHMYEeCKHX BEILECTB 8
Coaep:xaHue y4eOHOIro MaTepuaJia 4
IIpakTnyeckue 3ansaTus 13 2
KayecTBeHHBIE XMMHUYECKME PEAKIMH, XapaKTepHble s OOHApy>KEHHs
HEOPraHUYECKHUX BEIIeCTB (KaTHOHOB M aHUOHOB). CocTaBieHHE YpaBHEHHM
peaknuii oOHapyxeHus KaTHOHOB [-VI rpynn v aHHOHOB, B T.4. B MOJIEKYJIIPHOMN
1 MoHHOU (hopmax. Peakium oOHapyKEHUSI HEOPTAHUUECKUX BEIIECTB B PEATbHBIX
00BEKTAX OKPYKAIOLIEH CpeJibl.
JlabGopaTopHble 3aHATHUS 2
JlaGopaTopHas pabota 8 2
Tema 7.1 OOHapykeHue HeOpraHn4eckux BelecTB (kaTuoHOB [-VI rpynn win aHMOHOB) C OK 01
OGnapyxenune UCIIOJIb30BAHNEM KaUECTBEHHbBIX aHAJTUTHUECKNX PEaKLUM. OK 02
HEOPTraHNUYCCKUX JIaboparopHas paboTa Ha BbIOOD:
KaTUOHOB 1 aHWOHOB 1. JlaGoparopHas pabora «AHaJIUTHYECKUE peakiuu KaTtuoHoB [-VI rpymm».
[IpoBeneHne KayeCTBEHHBIX peaKUWd, MCHOIb3YEMbIX JUIsI OOHApyKEeHHUS
KaTHOHOB | rpynmsl (kanus, HATpUs, MarHus, aMMoHus), Il rpynmnel Ha npumepe
6apus, Il rpynnsl — cBuHna, IV rpynnsl — amomunus, V rpymnmnsl — xenesa (11 u
III), VI rpynnsl — Hukens. OnucaHue HAOMIOAAEMBIX SBICHUW M COCTaBIICHHE
XUMHYECKUX PEAKIIUH.
2. JlaGopaTtopHas paboTa «AHaJIMTUYECKHE peaKIMU aHUOHOB». llpoBeneHue
KAueCTBEHHBIX PEaKIIMi, UCIOJIb3YEMBIX JJIsi OOHApYKEHUSI aHMOHOB: KapOoHaTa,
¢docdara, cynpdata, cynpduaa, HUTpaTa, XjJopuaa u 1p. Onucanue HaOI01aeMbIX
SIBJICHU M COCTABJICHHE XUMUYECKHUX PEAKIUN.
Tema 7.2 Conep:xxaHue y4eOHOIro MaTepuaJia 4
O6nHapyxeHue IlpakTuyeckue 3ansitus 14 2
OpraHu4ecKux BemecTB | KauecTBEHHble XMMHYECKHME pEAKLUH, XapaKTepHble JUIsI  OOHapyX eHHus 2 OK 01
OTIEJIHLHBIX KJIACCOB C OTJIETFHBIX  KJIACCOB OPTaHMYECKUX COCIMHECHHM: (DEHOJOB, aabJeTHUIIOB, OK 02

HUCIIOJIB30BaHHUEM
KaK4€CTBCHHBIX

KpaxmaJia, YKcyCHOﬁ KHCJIOTBI, aMUHOKHUCIIOT WU IOP. I[eHaTypauHﬂ OCIKOB npu
Harp€BaHnWM, LBCTHBIC PCAKIUH O0enkoB. CocTaBlieHHE KadeCTBEHHBIX peaKHI/Iﬁ




peakuuii

O6H3py>K€HI/I$I OPraHNn4€CKUX COC,I[I/IHGHI/Iﬁ OTACJIbHBIX KJIACCOB.

JlabopaTopHble 3aHATHS

JIaGoparopHasi pabora 9 OOHapyxeHHE OPraHMYECKUX COCITUHEHHU OTICIbHBIX
KJIaCCOB.

JlabopaTopHas paboTa Ha BEIOOP:

1. JlaGopatopHas pabora «KadecTBeHHbIE pEaKIMM HA OTICIBHBIC KIACCHI
OpraHUYecKuX BemecTB». [IpoBeieHne KayeCTBEHHBIX PEAKIUi, MCIIOJb3YeMbIX
s OOHApy)KEHHs] OPraHMYECKHUX BEHIECTB PA3JIMYHBIX KJIAcCoB: (HEHOJIOB,
QJIBJICTU/IOB, KpaxMalla, YKCYCHOH KHCJIOTBI, aMHUHOKHCIOT, OCJIKOB U Jp.
Onwucanue HaOMIOJACMBIX SBICHUH M COCTaBICHHUE XUMHUYECKMX PEAKUUi W/WiIH
CXeM.

2. Jlaboparopras pabota «KauecTBEHHBIN aHAIM3 OPTAHUYCCKUX COCAMHEHUU IO
GYHKIMOHATBHBIM ~ Tpymmam».  [IpoBeieHHE  KAa4eCTBEHHBIX  pPEaKIui,
UCTIOJB3YEMBIX JJISl PACIIO3HABAHMS OPTaHMYECKUX BEIIECTB OTICIBHBIX KJIAcCOB
10 (PYHKIIMOHAJILHBIM TPYIIIaM: Ha TIPUMEPE aMHUHOKHUCIIOT U KapOOHOBBIX KHCJIOT,
CIUPTOB U (H)EHOJIOB, AIBJCTHAOB U KeTOHOB. Onucanne HaOII01aeMbIX SIBICHUHN
COCTaBJIEHNE XUMHUYECKUX PEAKLUN U/UIH CXEM.

IIpogeccnonaibHO-0pH

€HTHPOBaHHOE coJiep:KaHue (coepKaHue NPUKJIATHOTO MOYJIs1)

Pa3znen 8

Xumus B 6bITy H l'lpOI/[3BO)]CTBeHHOI7[ JACATECJIBbHOCTH Y€JI0BCKA

Tema 8.1 Xumus B
OBITY U
MPOU3BOJACTBEHHOMN
JeSITebHOCTH
YesioBeKa

ConepxaHue y4eGHOro MaTepuaJjia

IIpakTnyeckue 3ansTus 15-17

Dkosornyeckasi 0€30MacHOCTh TOCIEACTBUNM OBITOBOM M TMPOU3BOJICTBEHHOU
NeSITeIbHOCTH YeJIOBEKAa, CBSI3aHHasi ¢ MepepabOTKOM BeIIeCcTB; MOUCK U aHAIN3
XUMHUYECKONM HMH(OpMAlMM U3 pPA3JIMYHBIX HCTOYHUKOB (HAay4yHas U y4deOHO-
Hay4yHas JUTepaTypa, CpeJCTBa MaccoBOM HHQopmauuu, cerb VHTepHET U
npyrue). Kedicel (¢ yduerom Oyaymiedt npodeCcCHOHATBHOM JAESITEIPHOCTH) Ha
aHaIu3 UH(OPMAIMK O TIPOU3BOJCTBEHHOM AEATEIbHOCTH YEJIOBEKA, CBA3AHHON C
nepepabOTKOW W TOJYyYEHHEM BEIIeCTB, a TakkKe C  OKOJOTHYECKOU
0€30MacHOCTHIO.

3amura keiica: [IpeacraBneHue pe3yabTaTOB pEHICHUs] KEHCOB (BBICTYIUJICHHE C
MPE3EeHTALNEH )

AlOO|O

OK 01
OK 02
OK 04
OK 07




Pa3znen 9

HccaenoBanue 1 XMMUYECKHI aHAJIN3 00beKTOB OHoC(hepbl

Tema 9.1 OcHoBBI
nabopaTopHOH
MIPAKTUKHU B
poheCCUOHATILHBIX
nabopaTopHsix

Coaep:xaHue yueOHOro MaTepuaJia

JlaboparopHble 3aHSTHS

JIaboparophast pabota 10 OcHOBBI JTaA0OPATOPHOU MPAKTUKU

JlaboparopHasi Tocyga W XHUMHYECKHE peakTuBbl. OCHOBHBIC J1a0OpaTOpHBIC
omeparuu. JlaboparopHoe oGopynoBanme. TexHHKa O€30MAaCHOCTH W IpaBUIIA
paboThl (TOBEICHMS) B JIAOOPATOPHH

NIN[N| OO

IpakTuyeckne 3anaTus 18-20

BrImonHeHne TUMOBBIX pacueToOB MO TEMAaTHKE SKCIEPUMEHTa (BBIXOA MPOIYKTa
peakIuy, Macca HaBECKH, 00bEM PacTBOPHUTEIIS).

O0paboTka JaHHBIX, aHAJIU3 U OL[EHKA UX JIOCTOBEPHOCTHU (BBIYMCICHUE CPEIHETO
3HAQUEHHs OKCIEPUMEHTAJbHBIX JaHHBIX, HorpemHoctu). [Ipencrasienue
pe3yabTaTOB SKCIEpPUMEHTa B pasznuuHoi ¢opme (tabnmma, rpaduk, OTYET,
TOKJIaJ], IPE3EHTAIHs).

OK 01

Tema 9.2 XumMuueckui
aHaJu3 npo0 BOJIbI

Coaep:xanue y4eOHOIro MaTepHuaJia

(o3}

TeopeaneCKoe oﬁyqeﬂue

N

Knaccudukanus nmpo6 BoAbl MO BUAY U Ha3HAUYEHUIO, UCXOMS U3 €€ XUMUYECKOTO
cocraBa. OpraHoJIEITUYECKHE CBOMCTBA (3amax, MPO3PAYHOCTh, I[BETHOCTH,
MYTHOCTh) BOJABI. KHCIOTHOCTh M WIENOYHOCTH BOABI. pH cpensl u MeTonsl ee
onpeneneHus. XKecTkocTh BOABI U METOAbI ee ompeneneHus. CylHOCTh METoJa
TUTPOBAaHUSA. BUABI KECTKOCTH BOJIBI (BpeMEHHass U TMOCTOsIHHAs). KecTKOCTh
BOJBI KaK MPUYMHA BBIMIAJICHUS OCAIKOB WM OOpa30BaHUS COJCOTIOKECHUM,
UMEIOIUX MEeCTO B ObITY M Ha mpou3BojacTBe. CocTaB coliel, BBI3BIBAIOIINX
JKECTKOCTb BOJBI. XI/IMI/I‘IGCKI/IC HpOHGCCI:I, yCTpaHﬂIOHII/IC KECTKOCTb BOJBI.
VYpaBHEHUS] XUMUYECKUX PEAKIUH, WIUTIOCTPUPYIOLIUX MPOLECCHI, TPOUCXOASIINE
MIPU YCTPAHEHUHU YKECTKOCTU. YCTpPaHEHHE BPEMEHHON KECTKOCTU OBITOBBIMHU U
XUMHYECKUMH criocobamu. CiocoObl YCTpaHEHHUs] TOCTOSTHHOM KECTKOCTH.

IIpakTuyeckue 3ansarus 21

CriocoObl BBIpaKEHHUS KOHIEHTPAIMK PACTBOPOB: MACCOBAs JIOJsl PAaCTBOPEHHOTO
BEILIECTBA, MOJIIPHAas W MOJIIbHAs KOHLEHTpaumu. Tutp pactBopa. Pemenwue
[IPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa pacyeT KOHILICHTPaLUU
3arpsI3HSIOIIMX BEHNIECTB M HX CPaBHEHHE C TPENEIbHO JIONYCTHUMBIMH

OK 01
OK 02
OK 07




koHneHrpanusmu (I1J1K).

JlabopaTopHble 3aHATHS

HccnenoBanne XMMUYECKOTO cOCTaBa MpoO BOJBI.

JlaboparopHas padora 11 Ha BeIOOD:

1. JJabopaTopnast pabota «O4YUCTKA BOJIBI OT 3arpSA3HCHHIN.

Hcnonb3oBaHne MeETONOB (GWIBTPOBAHUS M ICOPOIUHU I OTACIICHHS
3arpsi3HEHUl B uccienyemol mpoOe Bonabl. Bpibop MeToma OYHMCTKH B
3aBUCHMOCTH OT Buja 3arpsizHeHusi. CpaBHeHHE 3()PEKTUBHOCTH Pa3ITUYHBIX
METOJIOB OYMCTKH BOJBl B Pa3HBIX YCJIOBUAX (B J1a0OpaTOpuH, B JAOMAIIHHX H
I10JIEBBIX YCIIOBUSX).

2. JlaboparopHas padota «Onpenenenue pH Boabl U €€ KUCIOTHOCTH.
Ompenenenne pH cpeapl ¢ MOMOIIBIO  YHUBEPCAIHHOTO  MHAMKATOPA.
Hcnonbs3oBaHue TUTPOBAaHUSA [UIsl OINpPENECNECHUS KUCIOTHOCTHU. OrmpeneneHue
00IIeH KUCIIOTHOCTH BOJIBI, PACYET CBOOOTHOM KUCIIOTHOCTH.

Omnpenenenue oOmeil u cBoOogHOM mienouyHocTd. CocTaBlieHHWE YpaBHEHHMA
peaknuii, MPOTEKAIONMX IPU OINPEACICHUN KUCIOTHOCTH/ IIEIOYHOCTH TIPOO
BOJBI. YCTaHOBIIEHHE CIIOCOOOB MCIIOJNB30BAHMS HCCIEIOBAHHBIX MPOO BOIBI B
KU3HEIESITEIIbHOCTH YEJIOBEKa, HA OCHOBE MOJIYYEHHBIX JaHHBIX O COCTaBE.

3. JlabopatopHas pabota «OmpeseneHne 3>KECTKOCTH BOJbI M CIOCOOBI €e
YCTPAHCHUS».

CrocoObl ycTpaHEHHUs BCEX BUAOB JKECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJEH
KECTKOCTHU. PelieHne SKCnepuMEHTaIbHOM 3aJaud Ha BBISABICHUE BPEMEHHOU W
MOCTOSIHHOM ECTKOCTH BOJbl. OlEHKa BEpPOSITHOCTH YCTPAHEHHUsI BCEX BHUJOB
YKECTKOCTH B JOMAIITHUX YCIOBHSIX.

Tema 9.3 XumMuueckuii
KOHTpPOJIb KaueCcTBa
MPOTYKTOB MTUTAHUS

Conep:kaHue y4eOHOTro MaTepuaa

Teopernueckoe odyuenune

N

KauecTBeHHBIM  XMMHYECKMH  COCTaB NPOAYKTOB MHTaHWs. BemecTsa,
¢danbcupupyronye NpoIyKThl MUTAHUS, U BEIIECTBA, 3arPs3HAIONINE TPOIYKTHI
nutanus. OmnpeneneHre 3arps3HAOIUMX XUMHUYECKHX BEIIECTB B IMPOIYKTaX
IIATAHUs], ONIPEIEIICHNE BEIECTB, HE 3asIBJICHHBIX B COCTABE IIPOJYKTOB ITUTAHHUS.

IIpakTHyeckue 3aHATHS 22

OpFaHI/IquKI/Ie N HCEOPraHMYCCKUEC BCHICCTBA, BXOJAIMMEC B COCTAaB IMNPOJAYKTOB

OK 01
OK 02
OK 07




nutanus. OnpeneseHue cocraBa 001 Ha COIEPKaHHE MAKPO H MHUKPOAJIEMEHTOB.
W3yuenune mnpemioKEeHHBIX MpenojaBareieM O Ha TMPEeAMET XUMHUYECKOTO
cocTaBa, ONPE/IeIICHUE J0JICH OT CYyTOYHONW HOPMBI MAaKpO M MHKPOAJICMEHTOB B
yKa3aHHOM OJroie.

Pemenne npakTUKO-OPUCHTHPOBAHHBIX 3a1ad [0 KYJIMHAPHOW TEMaTHKE
Pa3JIMIHBIX TUIIOB.

JlaGopaTopHble 3aHSITHS 2

HccnenoBanne XMMHUYECKOTO COCTaBa MPOYKTOB MMUTAHUS. 2

JlaGopaTopHas pabora 12 Ha BBIOOD:

1. JTaboparopHast pabota «OOHapyKeHHE HUTPATOB B MPOTYKTaX MATAHUS.

HccnenoBanne MarepuanoB MOJTYKOJIHMYECTBEHHBIM METOJIOM  OMpEleICHHUS

HUTPATOB C KCIIOJIb30BaHUEM au(eHWIaMUHA (KOPHETUIOAB! OBOIICH, JTUCTHI H

KOYepbDKKa KaIyCThl, MIIOABI PPYKTOB). AHAINU3 YPOBHS 3arpsA3HEHHS HUTpATaMu

110 MHTEHCUBHOCTHU OKPAITUBAHHS MTPOAYKTOB PEAKIIHH.

2. JlaboparopHas pabGota «lcciemoBaHue MPOMYKTOB MUTAaHUS HA HAIUYHE

YTJIEBO/IOBY.

HccnenoBanue MOJIOUHBIX NPOAYKTOB Ha Haiuyue Kpaxmana. MccrnemoBaHue

MIPOAYKTOB HA HAJIMYHUE TITFOKO3BI

Coaepixanue yueOHOro MaTepuaJa 6

Teopernueckoe o0yueHue 2

Knaccugukaius nous no BUIy ¥ Ha3HAYEHUIO, UCXOS U3 XUMUYECKOT0 COCTaBa. 2

WNnentudukamust mpoObl TOYBBI MO €€ XHMHUYECKOMY COCTaBY, OIIMCaHHE

BO3MOKHOCTEH ee MPUMEHEHUS.

TpeboBanust K KayecTBY IIOYBBI pa3IMYHOrO HasHaueHusa. Omnwucanue OK 01
Tema 9.4 XuMu4yecKkuii | 0OCOOCHHOCTEH HCIIOIL30BAaHUS II0YB B 3aBUCHUMOCTH OT THIIOB, CIIOCOOBI OK 02
aHaJIu3 Mpo0 MOYBBI yAy4IIEHUs KauecTBa IOYB B 3aBUCUMOCTH OT HasHadeHusa. OOnactu OK 07

WCTIOJB30BaHUSI OPTaHMYECKUX YAOOPEHWUH B 3aBHCHMOCTH OT KadyeCTBEHHOTO

coctaBa. Onycanue OpraHMYeCKUX yJ0OpeHUH U UX MPUMEHEHHE B 3aBUCUMOCTH

OT COCTaBa MOYBHI U €€ Pa3HOBUJIHOCTH.

IpakTHyeckue 3ausiTus 23 2

Obnactu Ha3HaueHHs] (TPUMEHEHUs) TIIOYBBI, HCXOAS U3 KAaueCTBEHHOTO H 2

KOJIMYECTBEHHOTO COCTaBa. AHAJIM3 HOPMATHUBHOM TOKYMEHTAIIUH.




Ponp HeopraHuueckux BEIIECTB B KadecTBE MHUHEPAIbHBIX yTO0OpEeHHIA,
yay4muTeneil mouBsl. CocTaB MHHEPAJIbHBIX yIOOpPEHHH M HMX TPUMEHEHHUE B
3aBUCMMOCTH OT COCTaBa IOYBBI M €€ Pa3sHOBUAHOCTU. B3ammocCBsA3b cocCTaBa
yaoOpeHuil 1 UX BIMSHUS HA BETETaTUBHBIC CBOMCTBA U TUIOIOHOIICHUE PACTEHUI.

JlabopaTopHble 3aHATHSA 2
HccnenoBanne XMMHUYECKOT0 cOCTaBa MpoO MOYBHI. 2
JlaboparopHast pabora 13 Ha BeIOOD:
1. JTaGopatopHas padora «OO0HapyKeHHE HEOPTraHHUECKUX MpUMeceil B mpodax».
[TpuroroBnenre mpoObI MOYBHI JUIS HWCCIEAOBAHHS KHCIOTHOCTH/IIEIOYHOCTH,
HEOPraHUYECKUX 3arps3HEHUH.
OOnapyxeHue XJIOpHI- H Cyidb(paT-wOHOB B mpoOe mouBbl. CocTaBieHHE
ypaBHEHUN peakuuii oOHapyxeHus. CpaBHEHHUE IMOJYYCHHBIX IIOKa3aTelehd C
HOPMAaTUBHBIMU (CIIPABOYHBIMU ) 3HAUEHUSMH.
2. Jlabopatopnas pabora «Ompenenenne pH BOAHOW BBITSKKH TOYBHI, €€
KHCJIOTHOCTH U IIETOYHOCTH.
HccnenoBaHnue BOAHBIX BBITSDKEK 0Opa3lOB I'OTOBBIX IMOYBEHHBIX cMeced (Juis
pasHbIX THUIOB pacTeHuid). Ompenenenne pH TOYBBI ¢  HCHOJIB30BaHUEM
uHaKaTopoB. OlieHKa TUIIOB MOYB B MPECTaBICHHBIX 00pa3iax
(cuIBbHOKHMCITAS, KUCITas, CIab0KHUCIast, HeHTpaibHasi, meIouHasl).
Conep:xaHue yueOHOro MaTepuaJia 10
Teopernueckoe o0yueHue 2
VY4eOHO-HcCIeI0BaTeNIbCKU  MPOEKT B 00JaCTH  MCCIIEOBaHUS  OOBEKTOB 2
ouocdeprl. OO630p TeM y4eOHO-HCCIIENOBATEIBCKUX TPOEKTOB. AJITOPUTM OK 01
Tema 9.5 BBINOJIHEHUS MpoekTa. OnpeneneHue npoOieMsl UccIe0BaHus. MeTo bl TIOUCKa, OK 02
aHaym3a u 00paboTku HHGOPMAITUHU O MTPOEKTE B PA3TMUHBIX UCTOYHHKAX.
Uccnenosanue OK 04
IIpakTHyeckue 3ansaTus 24 4
00BeKTOB OHnoCcheps = OK 07
O6ocHOBaHHME AaKTyaJlbHOCTHM BbIOpaHHOW Tembl. BplgBiaeHue mpoOiaemMbl 2
uccnenoBanus. Beioop 00BeKTOB M MeT0/10B ncciieaoBanus. IloctanoBKka nenei u
3amad uccienoBanus. OmpeneneHne mpoaykTa ucciepoBaHus. OmnpeneneHne
9TAINoB M COCTABJICHUE MJIaHA UCCIICTOBAHMSL.
3amura mnpoekra: IlpencraBneHue pe3ynbTaToB  BHINOJHEHHS  y4eOHO- 2




HCCJIEIOBATENIbCKUX MPOEKTOB (BBICTYIJICHHUE C MTPEe3eHTAIHeH).
JlabopaTopHusble 3ansitus 14-15 4
HccnenoBanne mnpeniokeHHOr0o OOBEKTa Ha KHUCIOTHOCTh, IIEJIOYHOCTD, 4
XUMHUYECKHI COCTaB (3arpsi3HUTENM, MakKpo- U MHUKpodjeMeHTh). OOpaboTka
pe3ynbraToB uccienoanus. OeHKa KayecTBa UCCIIEyeMOro 00beKTa, UCXOIs U3
pe3yabTaTOB XUMHUECKOTO aHAITN3a.
IIpoMe:kyTOUHasI aTTECTALMS N0 TUCHHUILIHHE (IK3aMEH) 2 cemecTp

Hroro:

O0bem o0pa3oBaTeIbHOI IPOrpamMmbl -72 4

YuedHas HArPy3Ka BO B3aUMO/IeliCTBHH C MpenoaaBareaeM— 72 4.
B TOM 4HcJje

IIpomexyTouHas atrectauus B ¢popme 3auera - 2 4.




3 YCJOBHUSA PEAJIN3AIIMNA YUYEBHOM JUCIIUILINHBI

3.1. lnsa peanu3auuu NporpaMmbl y4eOHOI THCHMIIMHBI JO0JKHbI ObITH MPe1yCMOTPEHbI
cjefylolIUe crenuaabHble MOMeIleHus :

Kabunet «Xumumn», OCHaIIeHHBIA 000pyIOBaHUEM:
PaGouee mecto npernoaasares;

[Tocagounbie MecTa MO KOJIMYECTBY O0YUAIOIIUXCS;
Jlocka knaccHas;

[kad st peakTUBOB,

[lIxad BBITKHOM;

Cron 1t HarpeBaTeIbHBIX TPUOOPOB;
XuMmuyeckas nocyna;

PeakTuBBI U IeKapCTBEHHBIE CPEJICTBA;

Amnmnaparypa, HpUOOpPBI: KaJbKYJISITOPbI, BEChl, PAa3HOBECH, JUCTHIUIATOpP, IUIMTKA
JNIeKTpUYecKas, OaHs BOJASHAsA, CIMPTOMETPBL, TEPMOMETPbl XUMHYECKHUE, MHUKPOCKOI
OHOJOTUYECKHI1, apeoMeTp;

10. Texuudeckue cpeacrtBa OOydYSHHs: KOMITBIOTED C JIMIIEH3MOHHBIM IPOTPAaMMHBIM
obecrieueHreM, MyJIbTUMEINIHAS YCTAHOBKA.

CoNoA~WNE

3.2. UndopmannonHoe odecneyeHne peaau3amum NporpamMmmbl

3.2.1. OcHOBHBIE IEYATHBIE U3TAHUS

1. I'abpuensu O. C. u ap. Xumus ais npodeccuil U CrenuantbHOCTel eCTECTBEHHOHAYYHOTO
npoduns: yueonuk s CIIO. - M., 2018

2. TI'abpuensn O. C. u ap. Xumus ans npodeccuii U CHerralbHOCTeH €CTECTBEHHOHAYYHOTO
npoduns: [paktukym: yue6. nocodue ans CIIO. - M, 2016

3.2.2. OcHOBHBIE JIEKTPOHHbIE U3AHMS

1. Xumust: yaeOHUK A cpeHero npodeccuoHanbHoro oopazosanus / 10. A. Jle6enes, I'. H.
®anees, A. M. T'ony6es, B. H. IllanoBan; nmox obmieit penakuueit I'. H. ®dageeBa. — 2-e u3n.,
nepepad. u gon. — MockBa: M3natensctBo HOpaiit, 2022. — 431 ¢. — (IIpodeccuonanbpHoe
oOpazoBanue). — ISBN 978-5-9916-7723-3. — Texkcr: anexkrponHslii / OOpa3oBarenbHas
iatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/491035

2. AudunorenoBa, 1. B. Xumus: y4eOHUK W TPaKTUKYM JUIS CPEIHEro MpodeccruoHaIbHOTO
obpazosanus / U. B. Audunorenosa, A. B. badkos, B. A. [TonkoB. — 2-e u3/1., UCHp. U JOI. —
MockBa: U3narensctBo FOpaiit, 2021. — 291 c. — (IlpodeccuonansHoe oOpa3oBaHHE). —
ISBN 978-5-534-11719-6. — Tekct: snextpoHHbIH // OOpazoBatenbHas 1uiatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/471677

3.2.3. lonoTHUTEIbHbIE HCTOYHHKHU

1. 3aitieB, O. C. Xumus. JlabopaTtopHblif IPakTUKyM U COOPHUK 3ajau: yuyeOHOe mocodue ais
cpennero npodeccuonanbuoro oopazosanus / O. C. 3aitiieB. — Mocksa: U3narensctBo IOpaiir,
2020. — 202 c. — (IIpodeccuonansHoe oOpazoBanue). — ISBN 978-5-9916-8746-1. — Texkcrt:
snextpounsiit / DBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/452597

2. AnekcanapoBa, J. A. XuMus HEMETAIJIOB: Y4eOHMK M TPAKTUKYM [UISI CPEIHETO
npodeccuoHaTbHOTO 00pa3oBanus / O. A. Anekcanaposa, 1. N. Cunoposa. — 3-e u3., ucnp. u
nor. — Mocksa: U3narensctBo FOpaiit, 2020. — 358 ¢. — (IIpodeccrnonanbHoe oOpazoBaHue).
— ISBN 24 978-5-534-00704-6. — Texcrt: snextponnbiid // OBC HOpait [caiit]. — URL:
https://urait.ru/bcode/452923

3. Jleonona, I'. I'. Xumus: yaeOnoe nocodue / I'. I'. JleonoBa. — Cankr-IletepOypr: Jlans, 2019.
— 208 c. — ISBN 978-5-8114-3977-5. — Tekct: snekTpoHHbId // JlaHb: 31IEKTPOHHO-
onbnmoreunas cucrema. — URL: https://e.lanbook.com/book/125726

4. YepuukoBa, H. 0. Xumusa B noctynHom uznoxeHuu: yueOHoe mocobue mis crno / H. HO.
YepuukoBa. — 2-¢ usn., crep. — Cankr-IlerepOypr: Jlanb, 2022. — 316 ¢. — ISBN 978-5-



https://urait.ru/bcode/452923
https://e.lanbook.com/book/125726

8114- 9500-9. — Tekcr: 3nekTpoHHbIH // JlaHb: 3nekTpoHHO-0MOIMOTeYHast cucrema. — URL:
https://e.lanbook.com/book/195532

5. O0mas u HeopraHuveckas XuMus Jis (apMaleBTOB: YUYEOHHK U MPAKTHKYM I CPEIHETO
npodeccuoraibHOro oopazosanus / B. B. HerpeGenkuii [u np.]; mox obmeit pexakuuein U. 1O.
benaBuna, B. II. CepreeBoii. — MockBa: W3narensctBo IOpaiir, 2019. — 357 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-02877-5. — TekcT: 35eKTpOHHBIN //
3BC IOpaiit [caiit]. — URL.: https://urait.ru/bcode/433401

6. Xaxanuna, T.H. Oprannyeckas Xxumus: yaeOHoe mocodue s cpeaHero npohecCuoHaIbHOTO
obpazoBanus / T. . Xaxanuna, H. I'. OcunenkoBa. — Mocksa: U3znarensctBo FOpaiit, 2020. —
396 c. — (Ilpodeccuonanbroe oOpazoBanue). — ISBN 978-5-534-00948-4. — Tekcr:
anextponHbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449689

7. I'abpuensu O. C., JIsicoBa I'. I'. Xumus: kHura AJ1s nmpenoaaBarelis: yued. METol. mocooue.
M., 2016. 275c.

8. TI'abpuensn O.C. Xumus: TecThl, 3aaud U ynpaxkHeHus: yde0. Ilocobue s cTym.
yupexaenuit cpen. npod. oopazosanus / O. C. I'abpuensn, I'. I'. JIsicoBa. — 5-e u3n., crep. —
M.: U3narenbckuid eHTp «Akagemus» , 2017. —336 c.

9. I'abpuensia O. C., Octpoymos U. I'., CnankoB C. A., [lopodpeeB H. M. Xumusi: npakTUKyMm:
yue6. [Tocobue mist ctyn. yupexaeHuid cpen. npod. odpazosanus; noxa pen. O. C. I'abpuensna.
— 5-e u3n., crep. — M.: U3natenbekuil nentp «Axkagemus» , 2018. —272 c.

10. Bukunenus (caiiT)URL: http://ru.wikipedia.neorg/wiki/

11. Xumuk (caittr) URL: www.xumuk.ru

12. bubnmnoreka (caiit) URL: http://www.fptl.ru/biblioteka/neorganika.html 28

3.3 IlepeyeHbr mNpPOrpaMMHOro oodecrneyeHusi, NPOPecCHOHAIBHBIX 0a3 JaHHBIX,

HHGpOPMAIMOHHBIX CIPAaBOYHBIX cucTeM pecypcoB HHGpOPMAIMOHHO-
TeJ1eKOMMYHUKANIMOHHON ceTH «HMHTepHeT», HEOOXOAUMBIX [JIsI OCBOEHHSl Y4eOHOIo
npeaMera

CoBpemennble npodeccronaabHbie 6a3bl qaHHbIX (CITB/):

Ne HaumeHoBaHue

O6pazoBarenbhas mmatdopma FOPAMT (DmektpoHHas oOpa3oBaTeibHas CHCTEMA)
1 |dorosop Ne 726-21 ot 01.06.2021r

OnexkTpoHHble yueOHble u3ganuss OOO «PocyuebHux» («/Ipodan-«Benrana-I'pad»)
2 |orosop Ne UI1-4/426-21 ot 02.04.2021 r.

JnekTpoHHble yueOHble M3maHus AO «U3garensctBo «lIpocBemienue» JloroBop Ne
3 [1432-21 ot 08.11.2021r.;

JnexkTpoHHas OubnnoreuHas cucremMa «PROFoOpasoBanue» Jlorosop Ne 7980/21/904-
4 21 o1 06.07.2021 r,;

JnekTpoHHas OubimoreuHas cucrema «M3narensctBo Jlans» Jlorosop Ne 914-21 o
5 107.07.2021 r.;

JnexkrponHas 6ubanoreunas cucrema «9bC JIAHb» lorosop Ne 915-21 ot 07.07.2021
6 r;

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOM
JNCHUIIVINHBI

KoHTponb M oOIeHKa pe3ynpTaToB OOy4YeHMsI OCYIIECTBISIETCS MperojaBaTesieM B Ipoliecce
MPOBEJCHUS MPAKTUYECKUX 3aHATHH M J1a00opaTOpHBIX paboT, TECTHUPOBAHUS, a TaKke
BBIMOJIHEHUST  OOYYAIOIIUMHCS ~ MHIUBUAYAJIbHBIX  33JaHUH, TPOEKTOB, HCCIEIOBaHUM.
Pesynbrarel 00y4deHHs ONpenesistoT, uYTo oOydamomuecs MAODKHBI 3HATh, IMOHUMATh U
JIEMOHCTPUPOBATH 110 3aBEPILICHUN U3YYEHUS JUCLUIIIMHBL.


https://e.lanbook.com/book/195532
https://urait.ru/bcode/433401
https://urait.ru/bcode/449689

Pe3yabTarnl 00yyeHus?

Kpurepum ouenku

MeToabI OLIEeHKH

3uanus:

OCHOBHEIC IIOHSTHS 1 3aKOHBI XUMHH;
MIepUOUYECKU I 3aKOH u
MEPUOIUYECKYI0 CUCTEMY XUMUYECKHUX
3JIEMEHTOB J.N. Menpeneena,
3aKOHOMEPHOCTHU HM3MCHCHUS
XHUMHUYECKUX CBOMCTB 3JIEMEHTOB M HX
COCIMHEHUH 10 NIEPUOJaM U I'PYIIIIAM;
00IIyI0 XapaKTePUCTUKY XUMHYECKHX
3JIEMCHTOB B CBSI3UM C UX ITOJ0KCHUCM
B IEPUOJIMYECKON CUCTEME;

(GOpMBI CYIIECTBOBAHUS XHUMHYECKUX
3JIEMEHTOB, COBpPEMEHHbBIE
MIPEICTABJICHHS O CTPOCHUH aTOMOB;
THIIBI U CBOMCTBA XMMHYCCKUX CBS3CH
(koBasieHTHAas, MOHHAS, BOJIOPO/IHASA);
XapaKTepHblE XUMHYECKHE CBOMCTBa
HEOPTraHUYECKUX BEIIECTB Pa3IMUHBIX
KJIaCCOB;
OKHCJINTCIILHO-BOCCTAHOBUTEIILHBIC
peaKIMK, peaKIIMi HOHHOTO 0OMEHa,
JIUCCOITUAIUS DJIEKTPOJIMTOB B BOJHBIX
pacTBOpax, CHJIBHBIE M  Clla0bIe
AJIEKTPOJIUTHI;

TUJIPOJIN3 COJIEH;

peakiuu UIeHTU(DUKAITIN
HEOPraHWYECKUX COEAUHEHUH, B TOM
YUCJE, WCIONb3YEMBIX B KaueCTBE
JIEKAPCTBEHHBIX CPEJICTB

- O0BSICHSIET OCHOBHBIE
MOHSATUS U TEOPUH XUMUU;

- u3naraet (GU3MYECKUi CMbICI
MOPSAJIKOBOTO HOMEpa, HOMepa
TpyNIbl ¥ eproaa, 00bIACHSIET
MIPUYUHBI NIEPUOUYECKOTO
W3MEHEHUs CBOICTB
XUMHUYECKUX HJIEMEHTOB;

- 1aeT OOUIYI0 XapaKTepUCTUKY
XUMHUYECKHX AJIEMEHTOB I10 €r0
MOJIOKEHUIO B MEPUOJUYECKOM
CUCTEME;

- OOBSCHSIET €IUHYIO MPHUPOAY
XUMHUYECKHUX CBSI3EH;

- aHaJIMU3UpYyeT  CBOMCTBA
HEOPraHMYECKUX BEIIECTB Ha
OCHOBE 3HaHUM O XMMHUYECKOM
COCTaBE;

- BbIpaxaer cyuiHocte OBP,
UCIOJIb3YeT METOJ  HMOHHO-
3JEKTPOHHBIX MOJYpEaKIUM;

- UCIIOJIb3YET MOHSITHE
CUJIBHBIM, CIIA0BIM DJICKTPOIHUT
IpU  COCTaBIEHUM peaKUuu
MOHHOT'O 00OMEHa;

- IPOTHO3UPYET  XapakrTep
Cpelpl pacTBOpa COJIEW MO HX
(opmyure;

- HCHOJBb3yeT KaueCTBEHHBIC
peakuuu s UACHTU(UKAITTT
HEOPraHUYECKNX COCAMHEHUI

Tekymuii KOHTPOJb
0 KaXJI0U TEME:

- YCTHBIU OIPOC;

- MUCbMEHHBIN
OIpoc;

- penieHue
CUTYaLIMOHHBIX
3az1ad.

IIpomexyrounas
aTTecTanus
MIPOBOAUTCS B
dbopme FK3aMeHa.
DK3aMeH BKJIIOYAET
B ce0d KOHTpPOJIb
YCBOCHHS
TEOPETUIECKOTO
Marepuaa;
KOHTPOJIb YCBOCHHS
MPAKTHICCKHIX
YMEHUH.

Ymenua:

- IPUMEHSITH OCHOBHBIE 3aKOHBI XUMUH
Il pemieHuss 3amad B o0yacTu
npodeccHoHaNBHOM NesTeNbHOCTH;

- COCTaBJIAITb YPaBHEHHsI PpEaKIUN:
OKHUCJIUTEIHbHO-BOCCTAHOBUTEINBHEIE,
peaKIuu HOHHOTO OOMEHa;

- IPOBOJAUTH PACUYETHI 10 XUMUIECKUM
dbopmysamM U ypaBHEHHSIM PEAKIUH;

- TMPOBOJUTH KAYECTBEHHBIC PEAKIIUU
Ha HEOPTraHUYECKHE BEIIECTBA U HOHBI,
OTNIENbHBIE  KJIACChl  OPTraHUYECKHX
COCIMHEHMH;

- WCIIOJIb30BaTh 1abopaTopHyIO
nocyay u 00opy10BaHHe;

- MIPUMEHSTH MpaBUJIa OXPaHbl TPY/a,
TEXHUKH 0€30macHOCTH u
MIPOTUBOMNOXKAPHOI 06€30MacHOCTH

- COCTaBISieT  ypaBHEHUS
peakuuii;

- TIPOBOAMT
dopmynamMm  u
peakuuii;

- paboTaeT C peakTUBaMH,
coOmroiass TpaBUiIa TEXHUKU
0€30I1aCHOCTH, MIPOBOJUT
KayeCTBEHHBIE pEakIuu Ha
HEOPraHNYEeCKue BeIeCTBA;

- pemraeT THUIOBBIC 3a/la4d Ha
BBIUMCIIEHUE  KOHLIEHTpAIUH
BEIIIECTBA;

- 000CHOBAaHHO, YETKO U MOJHO
JIaeT OTBETHI Ha BOIPOCHI;

- coOJII0JIaeT MpaBUiIa OXPaHbI
Tpy/Jla, TEXHUKA O€30MacHOCTH
u POTHBOIOKAPHOM

pacdersl IO
YPaBHEHUSAM

- AKCIIEPTHOE
HaOJro/1eHue 3a
XOJIOM BBITIOJTHEHUS
[IPaKTUYECKON
paboTHI;

- OLICHKA
pe3yJIbTaToB
BBITTOJIHEHUS u
odopmITeHUS
[IPaKTUYECKON
paboTsl

2 B X0A€ OCHUBAHUS MOT'YT OBITH YYTCHBI INYHOCTHBIC PE3YJIbTATHI.
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JIucT nomoJiHeHHui 1 M3MEHEeHu
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[ [punoxxenue Ne 1

[ [punoxxenue No 2

[ [punoxxenue Ne 3

[ [punoxenue Ne 4

[ Tprtoxenue Ne 5




