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1. O0mas xapakrepucTuka padoydeil mporpaMMbl 0011e00pa30BaTeJIbHOM
AUCHHUILIMHBI «XUMHD)

1.1. MecTo AMCUMIUIMHBI B CTPYKType OCHOBHO# mpodeccuoHaIbLHOMI
o0pa3oBaTe/IbHOH MPOrPaMMbI

OO0meoOpa3oBaTelbHasl NUCIMIUIMHA «XUMUS» SBISETCA 00s3aTeIbHOM
4acThio  001Ie00pa3oBaTeNbHOTO IMKJIA 00pa30BaTENbHONM MPOTPaMMBI B
cootBercTBUH ¢ PI'OC CIIO 1o npogeccuu/cneyuarvnocmu 43.02.15 nosapckoe
U KoHOumepckoe 0eo

TpynoeMKOCTh AUCHMIUIUHBI «XUMUS» HA YIIIyOJIEHHOM YPOBHE COCTaBIISET

144 4aca, u3z koropbix 102 yaca — 6a3oBwif MOaynb (7 pasnenoB) u 42 daca —
NPUKIAAHOW MOAyNb (2 pasziena), BKIIOYAIOUUN MPAKTUKO-OPUEHTUPOBAHHOE
cCollep)KaHNe, YCHIMBAIOMEe MPO(PIIBHYI0 COCTABISAIOMIYI0 110 KOHKPETHOM
npodeccun Wiv CrenruagbHOCTH.

[IpuknanHoW MOIyJb BKIIOYAET JABa pazneina. Pazmen 8§ «Xumwus B ObITY U
MPOU3BOJCTBEHHOW  NIEATEIBHOCTH  YEJIOBEKa»  pealm3yercs Il BCeX
npodeccuii/crenuaibHOCTe Ha MaTepuaie KeMCOB, CBSI3aHHBIX C DKOJIOTHYECKOM
0€30MacHOCTbI0 U OIICHKOM TMOCJIENCTBUM OBITOBOM M TPOU3BOJCTBEHHOMN
NEeATEIBbHOCTH, 10 OTpaciisiM Oyaymed npodecCHOHANbHONW — NIeATeTbHOCTH
o0y4Jarommxcs.

Temartuka paznena 9 BappupyeTcs o 00beKTy Oyayien npodeccuoHaibHOMU
JEATEIIbBHOCTH CTYJIEHTOB — Ouocdepa (KUBbIE OpPraHU3Mbl) WU TexHOc(hepa
(TeXHOJNIOrMYECKUE OOBEKTHI):

— JUI YKPYIMHEHHBIX Tpyn cnenuaibHoctei / mpodeccuit 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00 pexomeHnmyercs
teMatuka «MccnenoBanue 1 XUMUYECKUM aHalu3 00bEKTOB Onochepn»;

— U YKPYMHEHHBIX Tpynn crueruanbHocTel / mpodeccuit 18.00.00, 20.00.00,
21.00.00, 22.00.00, 29.00.00, 54.00.00 pekomennyercs teMaruka «lccnemoBanue
U XUMHUYECKUH aHaIHM3 00BEKTOB TEXHOCHEPHD».

[lepuon oOydeHus U pacrpeesieHue Mo CeMECTpaM OIpeIesieT
oOpa3oBarenbHasl OpraHU3aIMs CAMOCTOSTEIBHO, C YUETOM JIOTHKU
dbopMHUpOBaHUS MPEMETHBIX PE3YJIBTATOB, OOIIUX U MPOGECCHOHATBHBIX
KOMITETCHIIUM, MEXKIPEIMETHBIX CBSI3CH C IPYTUMU AUCITUTUTMHAMHU
o011eo0pa3oBaTeILHOTO M 00MIenpoheCCUOHATBHOTO IUKJIOB YYEOHOTO TJIaHa.
1.2. Heau v TUIaHUPYeMble Pe3yJbTAThl 0CBOCHUS AU CHUTIIHHBI
1.2.1. leau 1 3a1a494 TUCHUATIIMHBI



@OopMHUpPOBaHUE Yy CTYIAEHTOB XHWMHMYECKOM COCTABIIAIOLIEN €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpPA KAK OCHOBBI IPUHATUSA PEIICHUH B JKU3HEHHBIX H
IIPOU3BOJICTBEHHBIX CUTYALMIX, OTBETCTBEHHOT'O ITOBEICHUS B IIPUPOJHON CpeLe.

3agaum IMCUMIIMHBL:

1) chopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX
IIPOLIECCOB U SBJICHUM B OKPYKAIOLIEN CpPEE, NETOCTHOW HAyYHOU KapTUHBI MUDAa,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS TPOBOAUTH pacCUeThl MO XUMHYECKHM (QopMmylIaM u
YPaBHEHUSM XHMHMUYECKMX PpEaKklui, IUIaHUpPOBaTb W  HMHTEPIPETUPOBATH
pe3ynbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM NPOBEACHUS XUMHUYECKMX OSKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM C COOJIOZIEHHEM TTpaBUJl 0€30MacHOTO OOpaIleHus C BEIIeCTBAMU U
71a00paTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHHUS aHAJIM3UPOBATh, OLIECHUBATh, IPOBEPATH HA TOCTOBEPHOCTh
1 0000111aTh HH(POPMALIMIO XUMUYECKOTO XapaKTepa U3 pa3INuyHbIX UCTOUHUKOB;

5) copmupoBaTh yMEHMSI IPOrHO3UPOBATH OCIEACTBUSI CBOEH JEATEIBHOCTH
U XUMUYECKUX MPUPOIHBIX, OBITOBBIX U IPOU3BOACTBEHHBIX IIPOLIECCOB;

6) copmMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHKEHUN XUMUYECKON HAyKH U
TEXHOJIOTUH JIJIsl Pa3BUTHS COIMAILHOM U MTPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHUSL  001e00pa3oBaTeJbHOM
aucuIIuHbI B c0oTBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO
[IpeameTHble  pe3ysbTaThl OCBOECHHUS OCHOBHOW  00Opa3oBaTesIbHOM

MpOorpaMMbl JIJIsi YYEOHBIX NUCHUIUIMH Ha y2ny0JeHHOM YpoHe OPUEHTUPOBAHBI
MPEUMYIIIECTBEHHO Ha TOATOTOBKY K TOCIEIyIONIEMY MTpodecCHOHATEHOMY
00pa3oBaHUIO, Pa3BUTHE UHAUBUIAYAIBHBIX CHOCOOHOCTEN OOYYArOUIUXCS MyTEeM
6omee TIy00KOT0, YeM 3TO MPEeayCMaTpPUBACTCs 0a30BBIM KYpPCOM, OCBOCHHSI OCHOB
HAyK, CHUCTEMAaTHYECKUX 3HAHMM M CMOCOOOB JCHCTBUN, MPUCYIIUX JTAHHOMY
y4eOHOM TUCIUIUIMHE.

1) chopmMupoBaHHOCTH MPEACTABICHHUI: O MaTePUATHHOM €IWHCTBE MHPA,
3aKOHOMEPHOCTSX W IO3HABAEMOCTH SIBIICHUM MPUPOIBI; O MECTE W 3HAYECHUH
XUMHUU B CHCTEME €CTECTBEHHBIX HAYK M €€ POJIM B OOECIEYCHUH YCTONYHBOTO
pPa3BUTHS YE€JIOBEUECTBA: B PEIICHUH MTPOOJIEM IKOJOTUYECKOMN, SHEPTETUUECKON 1
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B obecrieueHun palMOHAIBHOIO

IPUPOAOIOIb30BaHUS, B (POPMHUPOBAHUM MHUPOBO33PEHUSI W OOILIEH KyJIbTYpbl
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4eJI0BeKa, a TAKXKE 3KOJIOIMYECKH 0OOCHOBAaHHOI'O OTHOILIEHUS K CBOEMY 3/10pPOBBIO
Y IIPUPOJTHOM CPEXE;

2) BiHaJEHUE CHUCTEMOM XMMHMYECKHUX 3HAHHUH, KOTOpas BKIIOYAECT:
OCHOBOITOJIATAKOIIME TMOHATUS (AOMOJIHUTEIBHO K CHCTEME MOHATHI 0a30BOro

ypOBHﬂ) - U30TOIIbI, OCHOBHOC H B036y}KI[€HHOC COCTOAHHUC aTOMa, FI/I6pI/II[I/I?>aHI/ISI

aTOMHBIX opOuTajned, xumuueckas cBsizb ("C" u "T-cBA3B", KpaTHBIC CBSI3H),
MOJIIpHasl KOHIICHTpAIusi, CTPyKTypHas ¢Gopmyna, uzoMepus (CTpyKTypHas,
reoMerpuyeckas (LIHUC-TPaHC-U30MEPHs), TUIBI XUMUYECKUX peakuuid (romMo- u
reTepOoreHHbIe, 0OpaTUMbIE U HEOOpAaTUMBIE), paCTBOPHI (MCTUHHBIE, TUCIIEPCHBIE
CUCTEMBI), KPUCTAUIOTHIIPAThl, CTENEHb IUCCOLMALMHU, DJIEKTPOJIN3, KPEKHUHT,
pUGOPMUHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHMMAaHUS NPHUYMHHOCTH M CHCTEMHOCTH XHMHYECKHX
SIBJICHUI, COBPEMEHHBIC IPEACTABICHUS O CTPOCHHM BELIECTBA HAa ATOMHOM,
MOJIEKYJIIPHOM W HaJMOJIEKYJSIPHOM YPOBHSX; IPEICTABICHUS O MEXaHHU3Max
XUMUYECKUX PeaKUUid, TEePMOIMHAMUYECKIX U KHHETUYECKUX 3aKOHOMEPHOCTAX UX
IPOTEKaHUs, O  XUMHUYECKOM  paBHOBECHM,  JHMCIEPCHBIX  CHCTEMAX,
(aKTOJOTMYECKHE CBEIECHHUSI O CBOWCTBAaX, COCTaBe, MOJYYEHHMH U O€30MacHOM
WCIIOJIb30BAaHUU BAKHEUILIMX HEOPTaHUYECKUX U OPraHUYECKHUX BEILECTB B OBITY U
IPAKTUYECKOH AeSITEIbHOCTH YEJIOBEKa; OOIIMX HAyYHBIX TPUHILIUIIAX XUMUYECKOTO
IPOU3BOJCTBA (HA MPUMEPE MPOU3BOJICTBA CEPHOM KHUCIIOThI, aMMHUAaKa, METAHOJIA,
nepepadoTku HehTH);

3) cpopMUpPOBaHHOCTb YMEHHMU BBISBIATH XapaKTE€pHbIE NPU3HAKU U
B3aMMOCBSI3b M3YYECHHBIX MOHSTHM, MPUMEHATh COOTBETCTBYIOLIME MOHATHUS MPH
ONMCAHUM CTPOEHUS M CBONCTB HEOPTAaHMYECKHX M OPraHUYECKUX BEIIECTB U HX
MpPEBPAIlCHUI; BBISBIATH B3aUMOCBSI3b XMMHUYECKMX 3HAHUW C TOHATUSMU H
NPEICTaBICHUAMU JPYTrUX AUCHUIUIMH JUis Oojiee OCO3HAHHOIO MOHUMAaHUS U
OOBSICHEHHSI CYIIIHOCTH MaTE€pPHaIbHOTO €IUHCTBA MUPA; UCIIOJIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS JUJII OOBSICHEHUS U MPOTHO3UPOBAHMS SIBICHUN, MUMEIOIINX

€CTECTBEHHOHAYYHYIO IIPUPOLY;



4) copMUPOBAaHHOCTH YMEHHUI UCIOIB30BaTh HAUMEHOBAHMS XUMUYECKUX
COEIMHEHUI MEXIYHApPOJHOIO COK3a TEOPETHYECKOW W NPUKIAJHON XUMHH U
TpUBUAJIbHBIE HA3BaHUS BEIIECTB, OTHOCAIIMXCS K M3YyYEHHBIM Kiaccam
OpraHMYEeCKUX M HEOPraHMYECKHX COEIMHEHMI; HCIOJIb30BATh XUMHUYECKYIO
CUMBOJIMKY JUIsI COCTaBJICHUS OPMYJT HEOPTaHUYECKUX BEIIECTB, MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) POPMYJI OPTaHUUECKHUX
BEILECTB; COCTaBISITh YPABHEHUS XUMHUYECKHX pPEaKUMd U PACKpbIBATh HX
CYILIIHOCTb: OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii IOCPEJICTBOM
COCTABJICHHSI AJIEKTPOHHOIO OajlaHca 3THUX pEeaKlMil; peakuuidi MOHHOro oOMeHa
IyTEM COCTAaBJIEHUSA HUX MOJIHBIX U COKPAICHHBIX MOHHBIX YPaBHEHUM; pEaKLHid
TUJIPOJIN3a, peaklUi KOMIUIEKCOOOpa3oBaHus (Ha MpUMeEpe TUAPOKCOKOMILIEKCOB
LMHKA U aJJIOMUHHUS ); TOATBEPKIATh XapaKTEPHbIE XUMHUECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH JSKCIEPUMEHTAMM M 3alUCAMH YPABHEHUH XMMHYECKHUX
peaKLHnii;

5) chopMuUpOBAHHOCT, YMEHUN KIIACCU(PUIMPOBATH HEOPTAaHUYECKHE M
OpraHWYEeCKHE BEIIEeCTBA M XHUMUYECKHE pEaKlMH, CAMOCTOATEIbHO BHIOUpAThH
OCHOBAHMSI M KPUTEPHUH JJI KIACCU(PUKALMHU U3y4aeMbIX XUMHUYECKUX OOBEKTOB;
XapaKTEPU30BaTh COCTAB M BAKHEWILIME CBOMCTBA BEIIECTB, NMPHUHAISKAIIUX K
ONpEIENICHHBIM KJIacCaM W TpylIaM COEOUHEHUH (IPOCThIE BEIIECTBA, OKCHIIBI,
TUAPOKCUIBI, COJIH; YTIEBOAOPOIbI, IPOCThIE 3PUPDI, CIUPTHIL, (PEHOIIBI, aTTbJETHIbI,
KETOHBI, KapOOHOBBIE KHUCJIOTHI, CIOKHBIE 3(UPBI, KHUPBI, YIIEBOJbI, AMHHBI,
AMUHOKHUCJIOTHI, OEJIKN); TPUMEHSATh 3HAHUSI O COCTaBE U CBOMCTBAX BELIECTB JJIS
DKCIEPUMEHTAJIBHON TPOBEPKU THUIIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEN
IPOTEKaHUSI XUMHUYECKHX PEaKUWid M TPOTHO3ZUPOBAHMS BO3MOXKHOCTEM MX
OCYIIECTBJICHUS;

6) chOopMUPOBAHHOCTh YMEHHUIN MOATBEPKIAATh Ha KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOMN CIIOCOOHOCTH OPraHMYECKUX COCTUHEHHUH OT
KPAaTHOCTH M THUMNa KOBaJICHTHOM cBsi3u (""" u " T-cBS3U"), B3AMMHOIO BIIMSTHUS
aTOMOB U TPYII aTOMOB B MOJIEKYJaxX; a TakKe OT OCOOEHHOCTEW pean3aluu

PA3JINYHBIX MCXAaHU3MOB IIPOTCKAHMA peaKuHﬁ;



7) chOopMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM H BO30YXXIEHHOM COCTOSHUM) M HWOHOB XHUMHYECKHUX
saneMeHToB 1-4 mepuonoB Ilepuoandeckoit cucrembl [[. M. MenneneeBa u ux
BaJICHTHBIE BO3MOXKHOCTH, HCIONB3yst moHstus '"s", "p", "d-amekTpoHHBIE"
OpOUTaNIM, SHEPreTUYECKHE YPOBHHU; OOBACHITH 3aKOHOMEPHOCTH W3MEHEHUs
CBOMCTB XMUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU COCIUHEHUH 10 NEpHOoJaM U
rpymnmnam;

8) BiIaJleHWE CUCTEeMOW 3HAHMM O METOJAaX HAyYHOTO TO3HAHUS SBJICHHM
MPUPOJIbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX W YMEHUSIMU MPUMEHSTH 3TH
3HaHUS TIPU HKCICPUMEHTAIHLHOM HCCIEAOBAHUU BEIIECTB U IS OOBSICHEHHS
XUMUYECKUX SBJICHUHN, UMEIOLINX MECTO B MPUPOJIE, TPAKTHUECKOMN JIEITEIHHOCTH
YyeJI0BEKa U B MOBCEIHEBHOM KHU3HHU;

9) chopMHPOBAHHOCT, YMEHHMM MPOBOJUTH PACUEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHHUSIM XMMHUYECKUX PEAKIUN C MUCIOJIb30BaHUEM (HHU3UUYECKUX
BEJIMYMH (Macchl, O0bEMa Tra30B, KOJWYECTBA BEIIECTBA), XaPAKTEPU3YIOLIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PAacyUeThl MO HAXOXKIECHUIO XUMHUYECKOM
dbopMyIibl BEIIECTBA; pacdyeThl Macchl (00beMa, KOJUYECTBA BEIECTBA) MPOAYKTa
peaKInu, €CJIM OJHO U3 UCXOJIHBIX BEMIECTB JAaHO B BUJE PACTBOPA C OMPEICIECHHOM
MacCOBOM J10J1€¥ paCTBOPEHHOTO BEIIECTBA WM JAaHO B U30BITKE (MMEET MIPUMECH );
pacyeTbl MacCOBOM WM OOBEMHOM JI0JIM, BBIXOJa MPOAYKTa PEaKIUU; pacueThl
TerioBoro 3dexra peakiuii, 00bEMHBIX OTHOIIICHUI Ta30B;

10) chopmMupoBaHHOCTH YMEHHI MNPOrHO3UPOBATh, AHAIM3UPOBATH M
OLICHUBATh C IIO3MIMI JKOJOTMYECKOW O€30MacHOCTU MOCIEACTBUS OBITOBOM U
MIPOU3BOJICTBEHHOM JEATEILHOCTH YEIOBEKa, CBA3aHHON C TIEPepabOTKOM BEIIECTB;
WCIIOJI30BaTh MOJYYCHHBIC 3HAHUS VISl IPUHSATUS TPAMOTHBIX PEIICHUN MpooieM
B CUTYallUsIX, CBSI3aHHBIX C XUMHUE;

11) chopmMupoBaHHOCTH YMEHHI CAMOCTOSTEIHHO MIJIAHUPOBATH U ITPOBOIUTH
XUMHUYECKUN AKCIEPUMEHT (TIOJIydeHHWE W U3YYEHUE CBOMCTB HEOPTaHMYECKUX M
OpTraHWYECKUX BEIECTB, KAUYECTBEHHBIE PEAKIMU YIJIEBOJAOPOJOB Pa3IUUYHBIX
KJIaCCOB M KHUCJIOPOJACOJEpIKAIIUX  OPraHUYeCKUX  BEIECTB, pPEIICHUE
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AKCHEPUMEHTAIBHBIX 3a/1a4 M0 PACIO3HABAHUIO HEOPTaHUYECKUX U OPTaHUYECKUX
BEILIECTB) C COOMIOJICHHEM IMpaBusl 0€30MacHOro OOpalieHus C BEIIECTBAMU U
nabopaTopHbiM  o0opyJoBaHUEM,  (OPMYJIUPOBATH  II€JIM  KMCCIIEJOBaHUS,
MPEIOCTABIIATh B PA3IMIHON (pOopMe pe3ynbTaThl SKCIIEPUMEHTA, aHATTU3UPOBATh U
OLIEHUBATh UX JIOCTOBEPHOCTH;

12) chopMupOBaHHOCTh YMEHHUN OCYIIECTBIIATH IIEJICHANPABICHHBIN MOUCK
XUMUYECKON MHGOPMAITNK B PA3TUYHBIX UCTOYHUKAX (HAydHAsl M y4eOHO-HaydHas
JUTEpaTypa, CpeacTBa MaccoBod uH@opMaiuu, cetb HWHTepHET u napyrue),
KPUTHYECKH aHaM3UPOBaTh XUMHUYECKYIO HH(pOpMaIuio, nepepadaThiBaTh €€ U
MCIIOJIh30BaTh B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3aa4eii;

13) chopmMUpOBaHHOCT, YMEHUH OCO3HABaTh OMACHOCTh BO3JCHCTBUS Ha
JKUBBIE OPTraHU3Mbl ONPEACICHHBIX BEIIECTB, IOHUMAas CMBICI IOKa3aTess
MpEeNeNbHON JTOMyCTUMONW KOHIEHTpPAIMK, U TOSCHATh Ha MPUMEpPax CIOCOOBI
YMEHBIICHUSI W TMPEAOTBPAIICHUS WX BPEOHOTO BO3JACHCTBHUS Ha OpraHU3M
YyeJoBeKa.

[IpenMeTHBIE  pe3yiabTaThl  OCBOCHHS  OCHOBHOW  00pa3oBaTelbHOM
MporpaMMbl JOJIKHBI OO€CIeurMBaTh BO3MOXKHOCTh JAJIBHEHUIIIErO YCIEIIHOTO

po¢eCCHOHAIBHOTO 00y4YeHUs 1 TPOhEeCCHOHAIBHON JIeITEIBHOCTH.



Koa
HauMeHOBaHHe
GopMupyembIx
KOMIIeTeHIU i

I[Inanupyembie pe3ybTaThl 0CBOCHHUS THCIUIIIUHBI

O6mmel

JMCHUIIHHAPHbIE?

OK 01. BeiOupars
CIOCOOBI PeIICHUs
3amaq
npodeccHoHaIbHOM
IEATeLHOCTH
NPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTb K TpPYAY, OCO3HAHHE IIEHHOCTH MAacCTepCTBa,
Tpyzaosooue;

- TOTOBHOCTh K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTHYECKON H
COIMAJIbHOM HAIMPaBIEHHOCTH, CIOCOOHOCTh MHHUIIMHPOBATH,

IUIAHUPOBaTb U CAMOCTOSITEJIbHO  BBIIOJHATH  TaKyro
NeSITeNbHOCTD;
- WHTEpeC K pa3auuHbiM cdepaMm TpodheCcCHOHATHLHOM
JESITENIbHOCTH,
OBianenue YHHBEPCAJIbLHBIMH Y4eOHBIMU

NMO3HABATEJIbHbIMH 1elCTBUAMMU:
a) 0a30Bble JJOrHYecKHe JeHCTBHS.
- CaMOCTOATENIbHO (OPMYJIMPOBATH M AKTyaJIM3UpPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE,;

- YCTaHABJIMBAThH CYILIECTBEHHBIN NPU3HAK WX OCHOBAaHUS JUIs
CPaBHEHHSI, KJIJaCCU(PUKALUU U 0000I1IeHN S,

- OMpenensaTh LN JAEATEIbHOCTH, 3aJaBaTh MapaMmeTpbl U
KPUTEPUU UX TOCTUKEHUS;

- BBIBIATH  3aKOHOMEPHOCTH MU

paccMaTpUBAEMBbIX SIBICHUSIX;

IPOTUBOpPEUHS] B

- BJIQJECTh CUCTEMOW XUMHUYECKUX 3HAHUK, KOTOpPAsl BKJIIOYAET:
OCHOBOIIOJIATAIONINE TIOHATUS (XUMHYECKHM JJIEMEHT, aToM,
3JIEKTPOHHAsI 000JI0UKa aToma, S-, P-, d-3JIEKTPOHHBIEC OpPOUTAIIH
aTOMOB, MOH, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD,
CTEIEHb OKUCJIEHUS, XUMUYECKas CBsI3b, MOJIb, MOJISIpHAs Macca,
MOJISIDHBIA ~ 00BEM, byHKIHOHATbHAS
rpynmna, pajaukan, U30Mepus, U30MEpPbl, TOMOJIOTMYECKUN P,
YIJIEBOIOPOBI,
COCIMHEHUS, OWOJIOTHYECKH AaKTHUBHBIC BelIeCTBA (YIJIEBOIBI,
MOJIUMEP, CTPYKTYPHOE 3BEHO,

er'ICpOI[HBIfI CKCIJICT,

TOMOJIOT'H, KHCJIOPOA- HW  a30TCOoACpKalIue

JKUPBI, OCNKu), MOHOMED,
BBICOKOMOJICKYJIAPHBIC COCANHCHUA, KPUCTAJTINIMYCCKAsA pCUICTKa,
peaxiuit (OKHCITUTENBHO-

peaxiuu

THIIBI XHUMHUYCCKUX
BOCCTAHOBUTCIIbHBIC,
HOHHOTO O6MeHa), pacTBOp, OJICKTPOJIUTBI, HEIJICKTPOJIHNTHI,

SJICKTPOJIUTHUYCCKAA Jucconuanus,

9K30- U DHAOTEPMUYECKHE,
OKHUCJIUTENb,
BOCCTAHOBUTCIIb, CKOPOCTbH XUMHYECKOH p€akuru, XUMHUYICCKOC
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUsT XUMUUYECKOTO CTPOSHUS
AM. byrtneposa,
AIEKTPOJIUTUYECKON JUCCONUaInu, nepuoanyeckuii 3akon .M.
MenneneeBa, 3aKOH COXpPAaHEHHs Macchl), 3aKOHOMEPHOCTH,

OpTraHU4YCCKUX B€IICCTB TCOpHA

CUMBOJIMYECKUH S3BIK XUMHH, (HAKTOJIOTHUECKHUE CBEACHUS O
CBOICTBaxX, COCTaBe, MOTYYCHUH M OE30MMaCHOM HUCIOIb30BAHUU

! YxaseBaoTCH JIMUHOCTHEE M METalpeIMeTHEE pes3yybTaTe M3 ®I'OC COO (B mociemHel pemaxumm orT 12.08.2022) B OTIJIATOJLHON dopMme,
bopMupyeMble oOmeobpa30BaTEJIbHOM IUCLUIIJIMHON
2 IMCUMIIIMHAaPHEE (IPeIMETHHE) Pes3yJIbTATH yKA3EBAlTCA B COOTBETCTBMM C METOIMKON MPENnonaBaHMA OUCLMIIIMHEL
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- BHOCUTh KOPPEKTHBBHI B
PE3yNIbTaTOB

HOCJ'ICI[CTBI/Iﬁ JCATCIIBHOCTH,

JEATEIIBHOCTh,  OLICHUBATh
COOTBETCTBUE LeNsM, OLIEHHUBAaTh PHUCKH
- pa3BUBaTh KPEATUBHOE MBIIJICHUE [TPU PELLIECHUH KU3HEHHBIX
npoOemM

0) 0a30BbIe HCCEeA0BaTEIbCKIE TeHCTBUS:

- BJIQ/IETh HaBBIKAMHU Y4EOHO-HMCCIIEI0BATENBCKON U IPOSKTHOM
NeSITeIbHOCTH, HaBbIKAMU pa3peleHust mpooiiem;

- BBISBIIATH IIPUYMHHO-CJIEICTBEHHBIC CBSA3U "
aKTyaJIM3UpoBaTh 3a/ady, BBIABUTrATh IMIIOTE3Y €€ PELICHUS,
HaXOOUTb  apryMEHTbl  JJIs  JI0Ka3aTelIbCTBA  CBOUX
YTBEPXKACHUM, 3a1aBaTh apaMETPbl U KPUTEPUH PEILICHUS;

- AQHAJIM3MPOBATh IIOJIyYEHHBIE B XOJ€ pEUICHUs 3aJauu
pe3ysbTaThl, KPUTHYECKHU OLIEHWBATh MX JIOCTOBEPHOCTb,
MPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

- yMeThb
PAaKTUYECKYIO 00JIACTH KU3HEIEATEIIbHOCTH;

HepeHOCI/ITB 3HAHUS B HOSHaBaTeJ’IBHy}O nu
- YMEThb HWHTETPUPOBATh 3HAHUS W3 PA3HBIX MPEIMETHBIX
oOJacrei;

- BBIIBUTATh HOBBIC HWJCH, TpeiaraTh OpPUTHHAIBHBIC
mIoaAxXoabl 1 peIHeHI/ISI;

- CIIOCOOHOCTH MX MCITOJIL30BAHMUS B I03HABATEILHON H

COIMAIIBHOW MPAKTUKE

BO)XHEUIINX HEOPTaHUYECKUX U OPIraHUYECKHUX BELIECTB B OBITY U
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa;

- YMETb BBIABIATH XapaKTEPHbIE IPU3HAKM U B3aUMOCBA3b
WU3YYEHHBIX IOHATHH, INPUMEHATH COOTBETCTBYIOIIME IOHATHUS
IIPU  OIMCAaHUM CTPOCHHUS U CBOMCTB HEOPraHMYECKUX U
BELICCTB BBISBIIATD

OpraHUYECKUX U HX [PEBPALLECHUN;

B3aMMOCBA3b XUMHUYCCKUX 3HAHU C IIOHATHUAMU u
MNpEACTaBICHUAMU JPYTUX €CCTCCTBCHHOHAYYHBIX IMIPEAMETOB;

- YMCTh UCIIOJIB30BAaTh HAUMCHOBAHUA XUMHUUYCCKHUX COCIMHEHUHN
MCKAYHAPOAHOI'O CO03a TeOpeTquCKOﬁ u HpHKHaﬂHOﬁ XUMHHU U
TPUBHUAJIBHBIC Ba)KHEHIIINX BCIIICCTB (STI/IJ'ICH,

aleTusIeH, IIULIepHH, GeHo, GopMalbIAeru, YKCyCHas KUCIOTa,

Ha3BaHHA

IVIMLIWH, YrapHbld Ta3, YIIEKHUCIbIA ra3, aMMHaK, rameHas

HU3BCCTh, HCETamcHass H3BCCTDb,

(hopMyIibI
BEIICCTB, YpPAaBHEHHS XHMHYECKHX pEaKIHi, OOBACHATh HX

NUThEBAsl CcoJa U JApPYTux),

COCTaBJIATh HEOPTaHWYECKUX U  OPraHUYECKUX
CMBICJI; TMOJTBEPXKAAThb XapaKTEpHbIE XMMHYECKHE CBOMCTBA
BEILECTB COOTBETCTBYIOIIMMH SKCIEPUMEHTAMH W 3alUCAMU
YPaBHEHUN XUMUYECKUX PEAKLUN;

- YMeThb  YCTaHaB/IMBaThb NPUHAMIECKHOCTb  U3YUEHHBIX
HEOPTraHWYECKHX M OPraHUYeCKHX BEIIECTB K OINpPEICICHHBIM
KJIaccaM U TPYIIaM COeIUHEHUN, XapaKTepru30BaTh UX COCTaB U
BOKHEHIIME CBOMCTBA; OMNPENECIATh BUIbl XUMHUYECKHX CBS3EH
(koBasieHTHasi, WOHHAs, METAIMYECKAas, BOJOPOJHAS), THUIIBI
KPUCTAINTMYECKUX  PEIIETOK  BEMIeCTB;  KIACCHU(PUIIMPOBATH
XUMUYECKUE PEaKLUH;

- chopMUpOBATh MPEICTABICHUS: O MaTEPHAILHOM EIUHCTBE
MHpa, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBIICHUM TPHUPOIBI; O

MECTC M 3HAYCHHUU XUMHHU B CUCTCMC CCTCCTBCHHBLIX HAYK U €€
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poau B 00eCHeYeHUH YCTOHYMBOIO Pa3BUTHSI YEJIOBEUECTBA: B
peLIeHUH NTPO0JIEM HKOJOIMUECKON, SHEPTeTUUECKON U MUILEBOI
0€30macHOCTH, B Pa3BUTUM MEAMLUHBI, CO3JaHUU HOBBIX
MaTepHajoB, HOBBIX HMCTOYHHUKOB JHEPrHH, B 0OeCHeueHHH
palMOHAIBHOTO  MPHUPOJIOIONB30BaHMUs, B  (OPMHPOBAHUHU
MHUPOBO33pEHUSI W OOIIEH KyJIbTyphl 4YeEJIOBEKa, a TaKKe
HKOJIOTUYECKU 0OOCHOBAaHHOI'O OTHOILEHUS K CBOEMY 370POBBIO U
HIPUPOJHOH cperie;

- BJIAJIETh CHCTEMOH XMMHYECKMX 3HAHWH, KOTOpas BKIOYAET:
OCHOBOIIOJIATAIOLINE TOHATUS (AONOJHUTEIBHO K CHCTEME
NOHATUI  0a30BOro ypoBHA) - H30TOIBI, OCHOBHOE H
BO30Y)XJICHHOE COCTOSIHHME aToMa, THOpUAM3alus aTOMHBIX
opbOutanel, xumudeckass cBsizp ('O " m "", KpaTHBIE CBSI3N),
MOJISIpHAsi KOHLEHTpAIWs, CTPYKTypHas (opMmyia, H30MepHs
(cTpykTypHasi, reoMerpuueckas (LIUC-TPAHC-U30MEpUsi), THUIIbI
XUMHYECKHX pPEaKIHil (roMO- M TreTeporeHHble, oOpaTHUMble U
HEOOpaTUMBbIE), PAacTBOPBI (MCTHHHBIE, AUCIEPCHBIE CHCTEMBI),
KPUCTAJJIOTUAPATBL,  CTENEHb  JUCCOLMALMH,  DJIEKTPOJIU3,
KPEKUHT, PU(OPMUHT); TEOPHUM M 3aKOHBI, 3aKOHOMEpPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE ITOHUMaHMS
INPUYMHHOCTY M CHUCTEMHOCTHM  XMUMHYECKHX  SIBICHUH,
COBpPEMEHHbIE TMPEJICTABJIECHUS O CTPOEHUU BeUlecTBa Ha
aTOMHOM, MOJICKYJISIPHOM U HAJMOJIEKYJIIPHOM  YpPOBHSIX;
IOpPEJCTaBICHUs O  MEXaHHW3MaxX XHUMHUYECKUX  peakuui,
TEPMOJMHAMHYECKUX M KHHETUYECKMX 3aKOHOMEPHOCTIX HX
IIPOTEKAaHHUs, O XUMHUYECKOM PaBHOBECHUM, TUCIIEPCHBIX CUCTEMAX,
(akTOJIOrHUECKUE CBEJICHUS O CBOMCTBAX, COCTABE, MOJIYYCHUH U
0€30macHOM HCIMOJIb30BaHUHM BA)KHEHIINX HEOPraHWMYeCKHX W
OpPraHUYECKUX BELIECTB B OBITY U MPAKTUYECKOW NEATEIbHOCTH
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YeJoBeKa; OOMUX  HAayYHBIX  TMPUHIMIIAX  XUMHUYECKOTO
NPOM3BOJICTBA (HA TMPUMEpPE IMPOU3BOJACTBA CEPHOW KHCIIOTHI,
aMMHaKa, METaHoJIa, epepadoTKu HedTH);

- YMeTh NPOBOJIUTH PpacueThl MO XUMHUYECKHM (opMmynaMm u
YpAaBHEHHSIM  XHMHYECKUX PpEaKUUil C  HUCIOJIb30BAHUEM
¢u3nueckux BeNMWYMH (Macchl, O0beMa Ta30B, KOJIMYECTBA
BEIIECTBA), XapaKTEPHU3YIOUINX BEIIECTBA C KOJHMYECTBEHHOM
CTOPOHBI: PacyUeThl IO HAXOXKJICHUIO XHUMHYCCKOH (OpMyIIbI
BEIIECTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEaKIUK, €CJIM OJHO W3 MCXOJHBIX BEIIECTB JIaHO B
BHUJIC PACTBOpPA C ONPEICIICHHOM MaCCOBOM JI0JIeH paCTBOPEHHOTO
BCIIECTBA WJIM JIAaHO B M30BITKE (MMEET NPUMECH); PACUCTHI
MaccoBOW WM OOBEMHOHM [IONM BBIXOAA MPOAYKTA PEAKIIHH;
pacueTsl TEIIoBOrO 3 deKkra peakinuii, 00bEMHBIX OTHOIICHUH
ra3oB;

- YMEThb BBISBISTH XapaKTEpHbIC IPHU3HAKH W B3aUMOCBS3b
U3YYEHHBIX MOHATHH, MPUMEHSATh COOTBETCTBYIOLIUE MOHATHS
OpU ONHMCAaHUU CTPOEHUS U CBOWCTB HEOPTaHUYECKUX MU
OpraHMYeCKHUX BEIIECTB U WX [PEeBpaIlCHUI; BBIABIATH
B3aMMOCBSI3b ~ XMMHYECKHX  3HAaHMH €  TOHATUAMH |
NPEJCTAaBICHUSAMHU APYTUX MPEIMETOB sl Oojiee OCO3HAHHOTO
MOHUMaHHS U OOBSICHEHUS CYIIIHOCTH MaTEepPHaIbHOTO eINHCTBA
MHUpa; HCIOJb30BATh CHUCTEMHBIC XHUMHUYECKHE 3HAHUSA LIS
OOBSICHEHUSI W  TPOTHO3UPOBAHUS  SIBICHHWN, HWMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPO.Y;

- YMETh HUCIOJb30BaTh HAUMEHOBAHUS XUMHUYECKUX COCIUHEHHUN
MEXIYHAPOAHOI'O COX03a TEOPETUYECKON U IPUKIIATHON XUMHUU U
TpUBMAJbHbIE HA3BaHMS BELIECTB, OTHOCSIIUXCA K M3YyYEHHBIM
KjlaccaM OpTaHWYeCKHX ¢ HEOPraHWYECKHX COEIWHEHHIA;
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UCIIOJIb30BaTh XUMHMYECKYI0 CHMBOJMKY JUISI COCTaBJICHUS
dopMyn1  HEOpPraHMYECKHMX  BEIECTB, MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTBIX, COKpAIIEHHBIX M CKEJETHBIX)
dopMynT OpraHMYECKMX BEIIECTB; COCTAaBJIATH ypaBHEHHSA
XUMUYECKAX  pEaKkIud U  pacKpelBaTb MX  CYIIHOCTH:
OKHUCJIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ oCcpeaACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHCa 3TUX PEaKIHif; peaKIui
MOHHOTO OoOMeHa TyTeM COCTaBJI€HHS UX T[OJHBIX H
COKpPAIEHHBIX HOHHBIX YPaBHEHUH; peakUud TI'MIpOJu3a,

peaxuui KOMIUIEKCO0Opa3oBaHus (Ha npuMepe
THJIPOKCOKOMITJICKCOB IIMHKA M aQNIOMHUHHS); TOATBEPKIATh
XapakTepHbIe XUMHUYECKHE CBOICTBa BEIICCTB

COOTBETCTBYIOIIMMH SKCIEPUMEHTAMHU M 3aMKCSIMHU YpaBHEHUU
XUMHUYECKUX PEAKIIUIL;

- YyMEeTh KJacCU(PUUMPOBATh HEOPraHUYECKHE W OpraHudecKue
BEUIECTBA M XHMHUYECKUE PEAKIMH, CAMOCTOSITEIbHO BBIOMpATh
OCHOBaHUS M KpPUTEpUU [UIsI KIACCUPUKALUU H3ydaeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAB M BaKHEUIITHE
CBOMCTBA BEILIECTB, MPUHAJICKAIIUX K ONPEAEICHHBIM KilaccaM
W TpyIaM COeQUHEHWH (IpOoCThle BEIIeCTBa, OKCHUJBI,
THJIPOKCHUJIBI, COJIM; YIJIEBOAOPOIbI, MPOCTbie 3(UPHI, CIUPTHI,
(deHobI, albJeru/bl, KETOHbI, KAPOOHOBBIE KUCIOTHI, CIIOKHbBIE
3(hUpBI, KHUPBI, YIIEBOJbI, AMHHBI, AMHUHOKHUCIOTHI, OCIKH);
NPUMEHSTh 3HAHHWA O COCTaB€ M CBOWCTBAax BEILIECTB JUIS
DKCIIEPUMEHTAJIbHOW  INPOBEPKH  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH  IIPOTEKaHUS XUMHUYECKUX pEaKuuid U
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYLIECTBIICHHUS;

- YMETh MOATBEP)KJAaTh Ha KOHKPETHBIX MpPUMEpPax XapakTep
3aBHCHUMOCTH  PEAaKIMOHHON  CHOCOOHOCTHM  OpraHHMYeCcKHUX
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COCTMHCHUH OT KPaTHOCTH M THMa KoBajeHTHOH cBs3u ("T " u
"'"), B3aMMHOT'O BJIMSIHHSI aTOMOB U T'PYIIIT aTOMOB B MOJIEKYJIax; a
TaKk)Ke OT OCOOEHHOCTEW peanu3aliil pa3IMYHBIX MEXaHU3MOB
IIPOTEKAHUs PEaKLIM;

- YMETb XapaKTepU30BaTb 3JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM M BO30YXXJICHHOM COCTOSIHMH) M MOHOB XMMHYECKHX
anemeHToB | - 4 mnepuomoB Ilepuommyeckoit cucremsr JI.U.
MenzeneeBa 1 X BaJICHTHbIE BO3MOKHOCTH, UCTIONB3YsI TOHATHUS
"s", "p", "d-snmekTpoHHBIC" OpOUTAIH, SHEPTETHUECKHE YPOBHHU;
OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWCTB XHMHUYECKHUX
AIIEMEHTOB U 00pa3yeMblX UMHU COCOUHEHHH MO Mepuogam u

rpymnmiam;

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC
CpezAcTBa MOUCKa,
aHaIu3a u
MHTEpHpeTanuu
uHpoOpMaLUU U
nH(pOpMaLIOHHbIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 327144
npo¢eCCuOHAITBHON
JeSTEeTbHOCTH

B o0s1acTH HEHHOCTH HAYYHOT'O O3HAHUS:

- c(opMHPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M OOILECTBEHHOM
HPaKTUKH, OCHOBaHHOTO Jyanore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
HOJUKYJIBTYPHOM MUDE;

Ha

- COBEpUICHCTBOBAHUE SI3BIKOBOM M UYUTATEIbCKON KYJIbTYpPBI
KakK Cpe,JICTBa B3aI/IMOI[eI>'ICTBI/I$[ MG)KI[y JJFIOAbMU U TIO3HAHUA
MUpa;

- OCO3HAHUWE IIEHHOCTH HAYYHOW JESATEIHHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MIPOCKTHYIO i HCCIIEI0OBATEIIbCKYIO
JeATEeIbHOCTh UHANBUIYAIBHO U B TPYIIIE;

OBJagenue
NM03HABATEJbLHBIMH JAeliCTBUSIMH:

B) padora ¢ uHpopmanueii:

YHUBEPCAJIbHBIMH y4eOHbIMHU

- YMETh TUTAHUPOBATH U BBIMOJIHATH XUMHYECKUN SKCIEPUMEHT
(mpeBpaieHus BEILIECTB
MOJIy4YeHUE ATUJIEHA M U3YYEHUE €ro CBOMCTB, KaY€CTBEHHbIC
peakuuu Ha KpaxMmaji, YKCYCHYIO
JeHaTypanus 0eJIKOB IIPH HATPEBAHHH, IIBETHHIE PEaKIINN OETTKOB;

MMPOBOAUTDH PCAKIIMHU HOHHOT'O O6M€Ha, OIPECACIIATh CPECAY BOAHBIX

OpraHu4€CKuX nopru HarpeBaHHuu,

aJIbACTHUABI, KHCJIOTY,

pacTBOpOB, KaueCTBEHHbIE peakluu Ha cyiabdar-, KapOoHAT- U

XJIOpUA-aHUOHEI, Ha KaTHuoH AMMOHUA, peuiaTtb

OKCIIEpUMEHTANIbHBIE  3a7aun 1o TemMaM "Metamwiel"  u

"Hemeramis") B MpaBUIaMHU
0€30MMacHOCTH MpHU OOpAaIlleHNUH C BEIECTBAaMHU U J1a00paTOPHBIM

COOTBETCTBHH C TEXHUKH

060pyIIOBaHI/ICM; NpEaACTaBJIATL  PE3YJIbTAaTbl XUMHYCCKOI'O

HKCIEpUMEHTa B (OpPME 3alUCH YPAaBHEHHH COOTBETCTBYIOIIUX
peakuuii u  (GOpPMYIMPOBATH BBHIBOABI HAa OCHOBE 3THUX

pe3yJIbTaToB;
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- BIIaZICTh HaBbIKAMHU TOJIy4Y€HHUs HH(OOPMALIUU U3 UCTOUHUKOB
Pa3HBIX TUIIOB, CAMOCTOSTEIBLHO OCYILECTBIATH IIOUCK, aHAJIU3,
CUCTEMAaTH3aINI0 U UHTEPIPETAlUIo HHGOPMALIUU PA3IUYHBIX
BUOB U (pOPM IIPEICTABICHHUS;

- co37aBaTh TEKCTHl B pa3IM4YHBIX dopMmarax C Y4EeTOM
Ha3HaueHUs MHGOpMAIMM W IIEJeBOW ayAUTOPUH, BHIOMpas
ONTUMAIIbHYIO ()OPMY MIPEACTABICHHUS U BU3YaTH3aINH;

- OLICHMBATh JJOCTOBEPHOCTH, JIETUTUMHOCTh MH(pOpMAIUH, €€
COOTBETCTBUE IIPABOBBIM U MOPAIbHO-3TUYECKUM HOpPMaM;

- UCII0JIb30BAaTh cpencrTaa UH(OPMALIMOHHBIX U
KOMMYHUKALMOHHBIX TEXHOJIOIMI B PELICHUU KOTHUTHUBHBIX,
3a1a4 = ¢

KOMMYHUKATHBHBIX n OpraHnu3alluOHHBIX

CoOJTIOICHIEM TpeOoBaHUI TEXHUKHU
0€3011aCHOCTH, THTHCHBI, PECypCOCOEpeKEeHHUs, MPABOBBIX H

3THYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacCHOCTH;

3PrOHOMUKH,

- BJIaJIETh HaBBIKAMH PACIIO3HABAHUSA U 3aIUTH HHGOPMAIIIH,
nH(OPMAaLIMOHHON 6€30MaCHOCTH JTUYHOCTH;

- yMeTh  AaHAIM3WPOBAaTh  XUMHYECKYI  HH(MOpMAIHIo,
MOJy4aeMyl0 W3 pa3HbIX KMCTOYHUKOB (CPEICTB MAacCCOBOM
uHpopMaluu, ceth IHTEpHET u Ipyrue);

- BIIaJICTh OCHOBHBIMU METOJIaMU HAYYHOTO MTO3HAHUS BEIIECTB U
XUMHYECKUX SIBIICHUH (HAONIOACHHUE, U3MEPEHUE, IKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMEThb TPOBOJHUTH PACUETHl MO XUMHYECKHM (opmynaMm u
YpaBHEHHSIM
(hU3UIECKUX
KOJINYECTBEHHOMN

XUMHNYCCKHX peaKHI/Iﬁ C
XapaKTCPU3YIOIIUX BCIICCTBA C

obbema (HOpMaJbHBIE

HUCIIOJIBb30BaHUEM
BCJIMYHH,
CTOpPOHBI: MAcCCBhI,

YCJ'IOBI/ISI) KOJIM4YCCTBA HUCIIOJIB30BaThb

CUCTCMHBIC XWUMHWYCCKUC 3HAHUA [UIA TPUHATUA peH_IeHI/Iﬁ B

rasos, BEILIECTBA;
KOHKPETHBIX )KU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMU
Y UX IPUMEHEHUEM;

- YMETh CAMOCTOATEINIBHO MIJIAHUPOBATH U TPOBOJAUTH XUMHUYECKUI
AKCIIEPUMEHT (TIOJTyYeHHE ¥ U3yUEHUE CBOMCTB HEOPTaHUYECKUX
u OpraHUYeCKHUX KAa4eCTBEHHBIE  PEAKLHUU
YIJIEBOJAOPOAOB PA3IUYHBIX KIJIACCOB U KHUCIOPOACOAEPKALINX

BCIIECTB,

OpPraHUYECKUX BELIECTB, pEIIEHUE HIKCIIEPUMEHTAIbHBIX 33124 10
pacro3HaBaHUIO HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB) C
COOJTI0ICHHEM MPABHIT 0€30MaCHOTO OOpaIeHUs C BEIIECTBAMU U
mabopaTopHBIM  O0OopyaoBaHueM,  (GopMynHpoBaTh  IEIH
MCCJIEIOBAHMUsI, IPEIOCTABIIATh B PA3IMYHON (OopMe pe3yibTaThbl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;
- YMETb OCYLIECTBIATH lleJICHANpPaBIECHHBIH MOUCK XUMHUYECKON
uHpOpMaLlMK B PA3JIMUHBIX HCTOYHUKAX (Hay4yHas M y4eOHO-
Hay4Has JHMTEparypa, CPEeACTBA MaccOBOM HMH(MOpMAIMH, CETh
WHTepHeT u Apyrue), KpUTHUECKH aHAJTM3UPOBATh XMMHUYECKYIO
uH(pOpMaLHIO,

nepepabaTbiBaTh €€ W HCIOJIb30BaTh B
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COOTBETCTBUH C TIOCTABJICHHOW y4eOHOM 3a1a4eii;

- BJAAETh CHUCTEMOHM 3HAHUW O METOJAaX HAyYHOTO TO3HAHUS
SIBJICHUH TPUPOJIBI, HUCIIONB3YEMBbIX B €CTECTBEHHBIX HayKax M
YMEHUSMH NPUMEHSTh ATH 3HAHHUS TPU SKCIEPUMEHTAIHHOM
HCCIENOBAHUNA BEIIECTB H UIT OOBICHEHHI XHUMHYECKUX
MIpUpPOJIE
JIESITEILHOCTH YEJIOBEKA U B IOBCEHEBHOM JKU3HH;

SBJICHUM, MMEKIINX MECTO B MPAKTUYECKOU

OK 04. O¢pdexTnuBHO
B3aMMOJICHCTBOBATh U
pabortath B
KOJUJICKTUBE U
KOMaH1e

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSTEIBHOCTH H
CaMOOMPEICICHHIO;

-OBJIaJICHHE HaBBIKAMH yueOHO-UCCIIeI0BATENbCKOMH,
MIPOCKTHOM M COIMATILHOM eI TEIIbHOCTH;

OBJ1agenue

NeUCTBUAMM:

YHUBEPCAJIbHBIMA  KOMMYHHUKATHBHBIMU
0) coBMecTHAasI 1eATeJIbHOCTD.
- IOHMMATh W HCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U
WHAUBUAYAIbHON paboTHI;

enu COBMECTHOM
U KOOPAWMHUPOBATH JEHUCTBUSA IO €€

- IIPUHUMATh JESATENBHOCTH,
OpraHU30BBIBATH
JOCTHUKEHUIO: COCTABJIATH IUIAH IEHCTBUM, PACIIPENEIATH POIU
C Y4YeTOM MHEHHMH YYaCTHHUKOB OOCYXJIaThb pe3ylbTaThbl
COBMECTHOM paboThI;

- KOOpAWMHUPOBATHL H©W BBIIIOJHATH pa60Ty B YCJIOBHAX
peasbHOro, BUPTYaJIbHOIO u

B3aMMO/ICUCTBUS,

KOMOWHHUPOBAHHOTO

- OCYHICCTBJIATH IMO3UTHBHOC CTPATCTHYCCKOC ITOBCIACHUC B

Pa3JIMYHBIX  CUTyalUsX, [POABIATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJjagenue YHUBEPCAJIbHbIMHU peryJasiTHBHbBIMH
JelCTBUSAIMM:

- YMETh IUIAHUPOBATH U BBINOJIHATH XUMHUYECKUN 3KCIEPUMEHT
(mpeBparteHus BEILIECTB
MOJIy4YeHUE ATUJIEHA M U3YYEHUE €ro CBOMCTB, KaYECTBEHHbIC
peakuuu Ha KpaxMmayi, YKCYCHYIO
JIeHaTyparus OSIKOB ITPH HArPEBaHUH, IIBETHBIC PEAKITUH OCTTKOB;
MIPOBOJIUTH PEAKITUU HOHHOTO 0OMEHA, OTIPEIEIISITH CPELY BOTHBIX

pacTBOpOB, KaueCTBEHHbIE peakluu Ha cyiab(par-, kapOoHaT- U

OpraHHUYCCKUX IIpu  Harpe€BaHUMU,

aAJIbACTHUABI, KHCJIOTY,

XJIOpUA-aHUOHEI, Ha KaTHuoH AMMOHUA, peuiaTtb

3agadud 110
COOTBECTCTBHHU C

temaM "Metamael" U
MpaBUJaMU  TEXHUKHU

AKCIIEPUMEHTAIbHBIC
"Hemetanns") B
0e30MmacHOCTH TP OOpAIlleHUH C BEIECTBAMH U J1a00paTOPHBIM
o0opysoBaHUEM; TMPEACTaBIATh PE3ylbTaThl  XMUMHUYECKOTO
SKCIIEPUMEHTa B (pOpMe 3amuCH YpaBHEHHUU COOTBETCTBYOIIUX
peakiuii W (QOpPMYNIHpPOBATH BBIBOJBI HAa OCHOBE OTHX
pe3yJbTaTOB,

-yMETh CaMOCTOSITEIIHO IJITAHUPOBATh M MIPOBOIUTH XMMHUYECKHIA
SKCIIEPUMEHT (ITOJIyYCHUE W U3ydeHUE CBONCTB HEOPTAaHHUECKUX
M OpraHMYeCKHX  BEIIeCTB,  KauyeCTBEHHBIC
YIIEBOJOPOAOB PA3IUYHBIX KJIACCOB MU KHUCIOPOICOIACPIKAIINX

OpTraHU4YCCKUX BCHICCTB, PCIICHUC OKCIICPUMCHTAJIBHBIX 3a/1a4 110

peaxiuu

pacrlo3HaBaHUIO HEOPTAaHUYECKUX M OPTaHUYECKUX BEIIECTB) C
COOJTIOICHHEM TPABHIT 0€30MaCHOTO OOpAIeHHs C BEIIECTBAMU U
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I') NPHHATHE ce0sl M IPYTHX JIKO/Ieid:

- IpPUHAMATh MOTHBBI M apryMEHTHl APYTUX JIOAeH mpu
aHaJIM3€e PEe3yJbTaTOB JIEATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;
- pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C TO3UIHH JPYTOTo

YEeJI0BEKA;

nabopaTopHbIM  o0opyAoBaHuEeM,  (OpMyIHpOBaTh  IIeNU
UCCJIETOBAHMSI, MIPEIOCTABIIATh B PA3INYHON (OpMe pe3yibTaThbl

OKCIICPUMCHTA, AHAJIM3UPOBATL U OICHUBATDb UX NOCTOBCPHOCTD,

OK 07.
CoielicTBOBAaTh
COXPaHEHHUIO
OKpY>KaroIen Cpesl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HAHUS 00
W3MCHCHUU KIIUMaTa,
TIPUHIIHAITBI
OEpEKITUBOTO
MIPOU3BOICTBA,

3G PEKTUBHO
JIECTBOBATH B
Ype3BBIYANHBIX
CUTYaITUSX

B o0s1acTH 3K0/10rM4eCcKOr0 BOCIUTAHUS:

- ¢(hOpMUPOBAHHOCTH 3KOJOTMUYECKON KYNIbTYphl, TOHHUMaHHUE
BIMSHUS  COLMAJIBHO-DKOHOMHYECKMX  IIPOLIECCOB  Ha
COCTOSIHUE TNPUPOJHOW M COLMAIBHOW Cpelbl, OCO3HAHHE
1J100aIbHOTO XapaKkTepa HKOJIOTMUECKUX MpodieM;

- IUJAHUPOBAHUE U OCYLIECTBICHUE JEHCTBUI B OKPYKAIOIIEH
cpelne Ha OCHOBE 3HAaHMs LEIed YCTOMYHMBOIO pa3BUTHUA
YEJI0BEYECTBA;

AKTMBHOE  HENpUATHE  JACUCTBUN, MNPUHOCALIIUX  Bpen
OKpYXKarolleu cpere;

- YMEHHUE NMPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTUYECKHE
MIOCJIEICTBHS IIPEANPUHUMAEMBIX ACHCTBUM, IIPENOTBpalIaTh
ux;

- pacIIMpEeHHE OMNbITa JEATEIBHOCTH  JIKOJIOTMYECKON
HaIlpaBJIEHHOCTH;

- OBJIaACHNEC HaBBIKAMH y‘Ie6HO-I/ICCJIGJIOBaTeJIBCKOfI, HpOGKTHOﬁ n

COL[I/IaJILHOﬁ ACATCIBHOCTH,

- cOopMUPOBATH MPEACTABICHUS: O XUMUYCCKOM COCTABIISIONICH
€CTECTBEHHOHAYYHOM KapTHUHBI MUpPA, POJIM XUMHUHU B MO3HAHHUU
SBJICHUN TPHUPOJBI, B (POPMUPOBAHUM MBIIIJICHUS U KYJIbTYPHI
JMYHOCTH, €€ (PYHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOM /115t
peLIeHHs] TPAKTUYECKUX 3a7a4 M SKOJIOTHYECKH 00OCHOBAHHOTO
OTHOUIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CpEIIE;

- yMeTb COOJIOJaTh MpaBUia SKOJIOTMYECKH LeIecooOpa3HOro
MOBEJICHUS B OBITY W TPYJOBOH NEATETBHOCTH B IIEISNX
COXPAHEHHUsI CBOETO 3/10POBbS U OKPYXKAIOLIEH IPUPOTHOM CPEMBL;
YUUTBHIBaThb ONACHOCTh BO3ACUCTBUS HA JKUBBIE OPraHU3MBbI
OIPEIEIEHHBIX CMBICI  IIOKa3aTells
IIpeIeIbHON JOIYCTUMOM KOHIIEHTPALWH;

- YMETb [IPOTHO3UPOBATh, AaHAIU3UPOBATH U OLICHUBATb C IO3ULUI

BCIICCTB, IIOHHUMas

JKOJIOTHYECKOM  OE€30IMaCHOCTH  TOCJHEACTBUS  OBITOBOM U

MPOU3BOACTBEHHOM JEATEIbHOCTH YEJIOBEKA, CBA3aHHOM C
nepepadOTKOM BEIIECTB; UCIIOIB30BATh MOJYUCHHBIC 3HAHUS IS
NPUHATHS TPAMOTHBIX pEIICHWH TMpobjieM B CHUTYyalHsX,
CBSI3aHHBIX C XUMUEH;

- YMCTb OCO3HAaBaThb OIACHOCTb BO3ACUCTBUS Ha JKUBEIC

OpTraHHU3MBbI OMpCACIICHHBIX BCIICCTB, ITIOHHUMasn CMBICJI
IIoKa3aTeia HpeHCHBHOﬁ ,[[OHyCTHMOﬁ KOHICHTpalnu, u
HOACHATD Ha ImpumMepax CIIOCOOBI YMCHBIICHUSA u

MPEIOTBPALICHUS] HMX BPEJHOIO BO3ACHCTBUS HA OpraHU3M
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YCJIOBCKA.

k...

3 [IK ykaswpBamoTCAa B cooTBeTcTBuM C ®T'OC CIO peanmsyemolt npobeccum / cCrneumasibHOCTU
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Conep:xkanue

Koa JHYHOCTHBIX
pe3yJabTaToB
peaau3zanuun
NMPorpamMmbl
BOCIIHTAHHS

OCOSHaIOH_[I/Iﬁ cebs I'pa’)KAaHWUHOM U 3alllUTHUKOM BEJIUKOM CTpaHBbI.

JIP 1

[IposBnstomnii aKTUBHYIO I'Pa)XAaHCKYIO MMO3ULINIO, IEMOHCTPHUPYIOIIUNA
MIPUBEPKEHHOCTh MPUHIUIIAM YE€CTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH,
SKOHOMHMYECKH AaKTUBHBIM M y4YacCTBYIOIIMA B CTYIEHYECKOM U
TEPPUTOPUAIBHOM CaMOYMPABICHUH, B TOM YHCJIE€ Ha YCIOBUSX
JI0OPOBOJIBUECTBA, MPOTYKTUBHO B3aUMOJICHCTBYIOIIHNI U y4aCTBYIOIIMIA
B JICSATEIILHOCTH OOIIECTBEHHBIX OPTaHU3AIINN.

JIP 2

CoOmroaroluii -~ HOpMBI  IIPABOIIOPAJIKA,  CIEAYIOIIMM  HJealaM
rpa)xIaHCKOro o0IiecTBa, obecreueHus: 0e30MacHOCTH, MpaB U cBOOOA
rpaxxgad  Poccun. JlosulbHBIM K = yCTAaHOBKAM M IIPOSIBJICHUSAM
MpeICTaBUTENEeH CYOKyJIbTyp, OTIMYAOIIMA HMX OT Tpymm cC
JNECTPYKTUBHBIM U JICBUAHTHBIM IOBeJIEHHEM. JIeMOHCTPHUPYIOLIHi
HENpUITHE U TPEeAYNpPEKIAIOMINNA COLMAIbHO OINACHOE IOBEACHUE
OKpY’KaloIIMX.

JIP 3

[TposBisifomuii ¥ JIEMOHCTPUPYIOIIMN yBaXXKEHHE K JIIOJIM Tpyaa,
OCO3HAIOLIMK ILIEHHOCTh COOCTBEHHOro Ttpynaa. Crpemsiuiics K
(OpMHUPOBAHHIO B CETEBOM Cpejie JMYHOCTHO U NMPO(eCcCHOHATBHOTO
KOHCTPYKTUBHOTO «IIM()POBOTO CIIE/Ia.

JIP 4

JleMOHCTpUpYIOUIMH  TPUBEPKEHHOCTb K POJHOM  KYJBTYpE,
HMCTOPUYECKOM NaMsATH Ha OCHOBE JIt0OBU K Pomune, ponHoMy Hapony,
MaJjou ponuHe, MIPUHATHUIO TPaJUIIMOHHBIX LEHHOCTEN
MHOT'OHAIIMOHAJILHOTO Hapoja Poccun.

JPS

HpOSIBJ'IHI—OIHHfI YBAXKCHHUC K JIIOAAM CTApIICTO ITOKOJICHUA U TOTOBHOCTDH
K Yy4aCTHUIO B COHH&HBHOﬁ MOAACPIKKE U BOJIOHTCPCKUX NBUKCHUAX.

JIP 6

Oco3HaromMii  NPUOPUTETHYIO  IIEHHOCTh  JIMYHOCTH  4YEJIOBEKa;
YBKAIOIIUKA COOCTBEHHYI0O M UYXKYI0 YHHMKAJIbHOCTh B pa3iIMUYHBIX
CUTYalUsiX, BO BceX (popMax M BUAAX IEATEIbHOCTH.

JP 7

[IposiBiAOIIMA ¥ ACMOHCTPUPYIOIIMM YBaXKCHUE K IIPEACTABUTEIISAM
Pa3IMYHbBIX ATHOKYJIBTYPHBIX, COLIMATIBHBIX, KOH(PECCHOHAIBHBIX U MHBIX
rpynn. Conpu4acTHBI K COXPAaHEHHUIO, IPEYMHOKEHUIO M TPAHCIALUN
KYJIbTYPHBIX TPAJIULIMM U [IEHHOCTEH MHOTOHAIMOHAIBHOTO POCCUHUCKOTO
roCynapcTBa.

JIP 8

CoOnromaronii ¥ MpONAraHAMpyOUIM  MpaBwia  3J0pOBOTO U
Oe3omacHOTO 00pa3a JKWU3HHM, CIIOPTa;, MPEAYNPESKIAIMMUA  JTHO0
[IPEO/I0JICBAIOIINK 3aBUCUMOCTU OT JIKOTOJIsd, Tabaka, MCUXOAKTUBHBIX
BELIECTB, a3apTHbIX Hrp M T.A. COXpaHAIOMUN ICUXOJIOTHYECKYIO
YCTOMYMBOCTh B CUTYaTHMBHO CJIOXHBIX WM CTPEMHUTEIBHO MEHSIOLINXCSA
CUTYaLUsX.

JIP 9

3a0oTsAmmiics O 3alMTe OKpYXarolled cpenbl, COOCTBEHHOW U Uy»KOU
0€3011aCHOCTH, B TOM YHCiie HU(POBOIi.

JIP 10

HpOHBJ’I}IIOH_II/Iﬁ YBAXKCHHUEC K OJSCTCTUYCCKHUM LICHHOCTAM, 06ﬂa,uaromm71

OCHOBaMH 3CTETUYECKOU KYJIbTYPBI.

JIP 11
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[[puHuMaronMii ceMeiHbIe 1IEHHOCTH, TOTOBBIM K CO3JaHUIO CEMbHU U
BOCIIUTAHUIO J€TEH; NEMOHCTPUPYIOLIUN HENPUATHE HACHUIIUSA B CEMbE,
yXoJa OT POJIUTEIHCKOW OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHHWH CO

CBOMMHU ACTBMH U UX (bHHaHCOBOl"O COACPIKAHMA.

JIP 12

.2 CTpyKTYypa U cojep:kaHue 0011e00pa3oBaTeIbHOH TUCHHIIMHBI « XUMHUSD)

2.1. O0bemM TUCUMILVIMHBI U BHABI y4eOHOM padoThI

3aKOH U Ta0iauIa
.. MenneneeBa

Bun yuyeOHo# padoThI O0Bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 144
B T.Y.
OcHoBHOE co/lep:KaHue 97
B T. Y.:
TeopeTudyeckoe o0ydueHue 42
MPAKTUYECKUE 3aHATUL 42
B T.4. KOHTPOJIbHBIE paOOTHI )
nabopaTopHbIE 3aHATHUS 18
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE co/lep:KaHMe (Co/lep:KaHue 42
NPHUKJIATHOTO MOIYJIs1)
BT. U..
TeopeTudyeckoe o0yueHue 8
IIPAKTUYECKUE 3aHITHS 22
nabopaTOpHbIE 3aHATUSL 12
IIpome:xyTouHasi arTecTanus (IK3aMeH) 5

Temamuueckoe njianupoearue
HanmeHnoBanue Tepu | JIa0OPATOPHBI | NPAKTHYECKH | K/p O0be | ®opmupyemsl
pa3aesioB U TeM | e e M e

YacoB | KOMIECTeHIHH

OcHOBHOE coJiep:KaHue 64
Paznesn 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. 4 2 6 OK 01
Ctpoenne aTtoMoB
XUMHAYECKUX
3JIEMEHTOB u
IIpupoaa
XUMHUYECKOH CBSA3U
Tema 1.2. 2 2 OK 01
[lepuoanueckuii OK 02
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Pa3znea 2. XumMuveckue peakumu

11

Tema 2.1. Tumnsr 2 4 6 OK 01
XUMHYECKHX

peakuuii

Tema 22. 2 2 4 OK 01
DNEeKTPOIUTUYECKA

S JAUCCOIUAIS U

WOHHBIN 0OMEeH

KonTtpoabnas padora 1 1

CtpoeHue BeliecTBa 1 XUMUYECKUE PeaKInU

Pazpean 3. 23

CTpoeHue M CBOMCTBA HEOPraHUYECKUX BEleCTB

Tema 3.1.| 2 4 6 OK 01
Knaccudukanus, OK 02
HOMEHKJIAaTypa U

CTpPOCHHUE

HEOPTaHUYECKUX

BEIIIECTB

Tema 3.2. ®uszuko-| 6 2 4 12 OK 01
XHMHYECKHE OK 02
CBOICTBa

HEOPTaHHYECKUX

BEIICCTB

Tema 33 2 2 4 OK 01
[IpousBoacTeo OK 02
HEOPTaHHYECKUX

BEIIECTB. 3HAUYCHUE

U TpUMEHEHHE B

ObITY U Ha

TIPOU3BOICTBE

KonTpouabHnas pa6ora 2 1

CBoliCcTBa HEOPTAHUYECKUX BEIIECTB

Paznen 4. CTpoenue U CBOMCTBA OPraHUYecKHX BellecTB 27

Tema 4.1. 2 2 4 OK 01
Knaccudukanus,

CTpPOCHHUE "

HOMEHKJIaTypa

OpPraHUYECKUX

BEIIIECTB

Tema 4.2. CpoiictBa| 10 2 2 14 OK 01
OpPraHUYECKUX OK 02
COEJIMHEHU I

Tema 4.3. 6 2 8 OK 01
WNnentudukanus OK 02
OpPraHUYECKUX

BELIECTB, ux

3HaYEHUE u

MIPUMCHCHHE B

OBITOBOM u

MPOU3BOJACTBEHHOMN
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JCATCIIBHOCTH
YCJIO0BCKAa

KourpoJabHas padora 3 1
CTpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB

Paznea 5. Kunernueckue u TepMoOAMHAMHUYECKHE 3aKOHOMEPHOCTH
NMPOTEeKAHUS] XUMHYECKHX PeaKkuuii

11

Tema 5.1 Cxopocts| 2 2
XUMHYECKUX
peaKuuid.
XuMHYECKOE
paBHOBECHE

OK 01
OK 02

Tema 52 2 2 2
TepmoauHaMuueck
1€ 3aKOHOMEPHOCTH
MPOTEKaAHUSA
XHUMHYCSCKHX
peaKkuuid.
PaBHOBecue
XUMHYECKHUX
peaKIuid.

OK 01
OK 02

KonTtpoabnasi pabora 4 CxopocTb XUMMHUYECKHX DPEAKIMN U 1
XMMHUYECKOE paBHOBECHE

Paznen 6 IucnepcHble cucTeMbI

Tema 6.1. 2 2
Ilonsarue 0
pacTBopax

OK 01
OK 02
OK 07

Tema 6.2. 4
Hccnenosanue
CBOMCTB PacTBOpPOB

OK 01
OK 02

KonTpouabHnas pa6ora S 1
JlicriepcHble CHCTEMBI.

IIpogeccnonanbHo-
OPHEHTHPOBAHHOE
coaepraHue
(compep:xanue
NMPHUKJIATHOT0 MOIYJIsA)

Pa3nes 7. KauecTBeHHbIe peakiiuy 00HAPYKEHUS] HEOPTAHMYECKHUX H
OpPraHu4YeCcKHX BelecTB

Tema 7.1. 2 2
OobHnapyxenue
HEOPraHUYeCKUX
KaTHOHOB u
AHUOHOB

OK 01
OK 02

Tema 7.2. 2 2
O6nHapyxeHue
OpPraHUYECKUX
BEIICCTB
OTJIENBbHBIX KJIACCOB
C UCIOJb30BaHUEM
KaueCTBEHHBIX
peakuuii

OK 01
OK 02
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IpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEpPKaAHME (COTEPKAHUE
NMPHUKJIAJTHOT0 MOaYyJifA) 42 yaca
Pasnen 8. Xummsi B ObITY M NPOU3BOJACTBEHHOH /1eSITEJIbHOCTH 6
YyeJioBeKa
Tema 8.1. 6 6 OK 01
Xumusi B OBITY | OK 02
MIPOU3BOJICTBEHHOU OK 04
OK 07
JeSITeNIbHOCTH
YeloBeKa
Paznen 9 UccienoBanne U XMuMUYeCKUI aHAJIU3 00beKTOB OMochepnl (1715
YKPYIHEHHBIX I'PyIN cnenuagabHocTeil/ npodeccnii: 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00) 36 yacos
Paznen 9.1. 2 6 8 OK 01
OcHOBBI
nabopaTtopHoOi
MIPAKTUKU B
npodeccnoHaATEHBIX
J1a00paTOPUSIX
2 2 2 6 OK 01
)T(;T/I?/IquKI/Iﬁ oz OK 02
OK 07
aHaJn3 Mpo0 BOJIbI
Tema 93.| 2 2 2 6 OK 01
XUMUYECKU OK 02
KOHTpOJIb KayecTBa OK 07
MIPOTYKTOB MTUTAHUS
Tema 94.| 2 2 2 6 OK 01
XUMHYECKUI OK 02
aHaJIu3 Npo0 MOYBBI OK 07
2 4 4 10 OK 01
EI?:Z{J'?GHOBaHHe ” OK 02
00BEKTOB OK 04
OK 07
ouochepsl
IIpomexyTounas 5 5
arrecranus no
AUCHUILINHE
(3K3aMeH)
Beero 50 30 54 5R/g+5 144




2.2. TeMaTH4YeCKHUIl IUVIAH U COJAEPKAHME TUCIUTLINHBI

HaumeHoBaHue pa3aesioB U TeM Coaep:xanue yueOHOro MaTepuaJia (0CHOBHOe U MPodeccHOHATIBHO- Bcero B Tom Dopmupyemble
OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHUS, IPUKJIAAHOI MOAY./Ib yucie KOMIeTeHIUH
=
2]
g =
: 8
g 8
o 5
: E
o %
S =«
£E
=
1 2 3 4 5
OcHOBHOe cofiepkaHue 139+549 86
Pasnen 1. OcHOBBI CTPOEHUSI BelllecTBa 8
Tema 1.1. OcCHOBHOE coep:KaHUE 6 OK 01
Crpoenue aToMOB XUMHU4YECKUX | Teopernueckoe o0yuyeHue 4
MCHTOB U IIPpH XUMHYECKOH CBSI3U
SNEMEHTO pupoza CCKOM CBA3 CoBpeMeHHass MOJEIb CTPOCHHS aroMa. OJCKTPOHHAs  KOH(UIrypamus  aToMma.
Knaccudukanust XUMHUIECKHX BJIEMEHTOB (S-, P-, d-37eMeHThbI). BasileHTHBIC SIEKTPOHBIL
BaneHnTHOCTh. DJEKTpOHHas NPUPOJa XHUMHUYECKOH CBS3H. ODIEKTPOOTPHULIATEIHHOCTS.
KoBaneHTHas cBsI3b, €€ pa3HOBHIHOCTH M MEXaHU3MBI 00pa30BaHus (0OMEHHBIN H JOHOPHO- 4
akuentopHerid). MoHHas  cBa3p.  Meramumdeckas — CBsi3b.  BonoponHas — CBSI3b.
MexMoneKyspHble B3aUMOJCHCTBUSL.
H3oTo1BI, 0OCHOBHOE M BO30Y)KICHHOE COCTOSTHHE aTOMA, THOPUAN3AINS aTOMHBIX OpOUTAJICH.
IIpakTuyeckune 3aHATHSA 2
Pemenne mpakTHYecKMX 3aJaHUN HA COCTABICHHE OJICKTPOHHO-Tpadmyeckux Qopmyi
3JIEMEHTOB 1—4 mepHoaoB.
Pemenne 3ananuii Ha UCTIOJIb30BAaHUE XMMHUUYECKOW CUMBOJIMKM U Ha3BaHUI COEAMHEHUN 1O
HOMEHKJIAType MEXIyHapOJTHOTO COI03a TEOPETUYECKOW U MPHUKIAJHON XUMHH U 2
TPUBHATBHBIX HA3BaHUII AJIS COCTABJICHHUS XUMHUECKUX (OPMYJI IBYXaTOMHBIX COeIMHEHHUN
(oxcunoB, Cyab(GUAOB, THIPHUIOB U T.I1.) U IPYTHX HEOPTAHUIECKUX COEAMHEHUN OTIEINbHBIX
KJIACCOB.
Tema 1.2. OcHOBHOe cofiep:kaHue 2 OK 01
[epuomuyeckuii 3akoH u Ttabmmma J[.U. TeopeTnueckoe o6yueHHe OK 02
MenneneeBa
IIpakTHyeckue 3aHATHS 2
Ilepuonuueckas cucrema xumuueckux snemeHToB J[.M. MenaeneeBa. dusnuueckuil cMbICI
ITepuomuueckoro 3axkoHa JI.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMWCTB 2

XUMHWYCCKUX DJICMCHTOB, o6pa3yeMLIx HNMH POCTBIX M CJIOXKHBIX BEIIECTB B COOTBETCTBUU C
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MOJIOKEHWEM XUMHUYECKOro 3jemeHTa B [lepmoanueckoil cucreme. MUpOBO33pEHUECKOE U
HayyHoe 3HaueHue Ilepuonnyeckoro 3akoHa JI.MI. Mengeneesa. Ilpornoser [I.U.
MenneneeBa. OTKPBITHE HOBBIX XUMHUYECKUX HJIEMEHTOB.

Pemenne npakTHKO-OPMEHTHPOBAHHBIX TEOPETHUYCCKUX 3aJaHUi Ha XapaKTepH3alUio
XUMHYECKUX 9JIEMEHTOB «MeTtannnaeckue / HEMETaJTHIeCKue CBOWCTBa,
3JIEKTPOOTPHIATEIFHOCTh M CPOJCTBO K AIEKTPOHY XUMHUYIECKHAX 3JIEMEHTOB B COOTBETCTBUE
C HMX JJICKTPOHHBIM CTPOCHUEM U II0JIOKCHUEM B nepuo;u/mecxoi/i CUCTEME XHMHUYCCKHUX
anemeHToB .M. MenaeneeBa.

Paznea 2. XumMnueckne peakuuu

11

Tema 2.1. Tunsl XUMUYECKUX PEAKLIUN

OcHoBHOe coaep:kaHue

TeopeaneCKoe 06yqe}me

Knaccudukanus m THOBI XMMHYECKHMX DPEAKIMH C y4acTHEM HEOPraHHMYECKHX BEIIECTB.
KonnuectBeHHple OoTHOmEHNS B XUMHUH. OCHOBHBIC KOJIHYECTBEHHBIE 3aKOHBI B XUMHHU H
pacyeTsl 0 ypaBHEHUAM XUMUYECKHUX peakiuii. Mojb Kak eJUHUIA KOJIMYECTBA BEILECTBA.
MoisipHast Macca. 3aKOHBI COXpPaHEHUS Macchl M JHEpruM. 3akoH ABoraapo. MomspHbIi
00BeM ra3oB. OTHOCUTENbHAS IIIOTHOCTH I'a30B.

Peakunu komIiekcooOpa3oBaHMsl C y4acTHEM HEOPraHWYeCKHX BEUIeCTB (Ha IpUMeEpe
TUAPOKCOKOMITJICKCOB IMHKA U aJ'I}OMI/IHI/IH).

IIpakTnyeckue 3aHATHS

CocraBneHHE YypaBHEHHWH peakOWuil COCOUHEHUS, pPAa3JIOKEHHS, 3aMElIeHHs, OOMEHa.
YpaBHEHUS peakIuii TOPEHHs, HOHHOTO 00MEHA, OKHACIICHHUS -BOCCTAHOBICHUS.

Pacder KOMMYECTBEHHBIX XapaKTEPUCTUK UCXOTHBIX BEIIECTB U MPOIYKTOB peakiuu. Pacaer
KOJIMYECTBEHHBIX XapaKTEPHUCTHK MPOAYKTA PEaKIUU COCTUHCHHUS, €CIIH OTHO W3 BEIIESCTB
JTAaHO B M30BITKE W/HIU COJCPXKUT IpUMecH. PacdeT MaccoBoii mii 00bEMHOW JTOIU BBIXOJA
MPOJYKTa PEaKIHU COSAUHEHHS OT TEOPETUYECKH BO3MOXKHOTO. PacueT 00BEMHBIX
OTHOIIIEHHH Ta30B. Pacuer macchl (00beM, KOMMUYECTBO BEIIECTBA) MPOAYKTA PEaKIMH, €CIIU
OJHO W3 BEIIECTB JIaHO B BUJIE PACTBOpPA C OIpPENESIEHHON MaccoBOM /10Jeil paCTBOPEHHOTO
BEIIIECTBA.

VYpaBHeHHsT  OKHUCIEHUs-BoccTaHOBieHUs.  CreneHb  okucieHus.  OKucCaUTENs U
BOCCTaHOBUTEb. OKHCITUTENbHO-BOCCTAHOBUTEIILHBIE peaximu B pHUPOJIE,
MPOM3BOJCTBEHHBIX MpOLECCaX U JKUZHEIACATENBHOCTH OpraHu3MoB. OKHUCIUTENbHO-
BOCCTAaHOBUTEJbHBIA MOTeHIMaN cpelpl. CocTaBlieHWE W ypaBHUBaHHE OKUCIUTEIbHO-
BOCCTAHOBUTEINIFHBIX PEAKIIUI METOIOM JICKTPOHHOTO Oananca. TUNMYHbIE HEOPTaHUYECKUE
OKHCIIUTEIH U BOCCTAHOBUTEIH. DIEKTPOJIHN3 PACTBOPOB U PACIUIABOB COJIEH.

OK 01

OcHoBHoOe cojiepkaHue

OK 01
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Tema 2.2. Onexrponutnieckas| Teopernuyeckoe o0yueHue 2
JMCCOUMAIHSA 1 HOHHBIH 0OMEH Teopusi >IEKTPOIMTHYECKOM auccoluanuy. Peaknuu uoHHOro o6MmeHa. CocTaBieHue
peakuuii MOHHOrO OOMEHa MHyTeM COCTaBJIICHHMS HX IOJHBIX M COKpPAIlEHHBIX HOHHBIX
YpaBHCHH. 2
Tuopomms  comeit. 3HadeHWe THAPONM3a B OHONOTHYCCKHX OOMEHHBIX —IIPOIECCAX.
[IprmeHeHne ruapoIu3a B IPOMBIIIIICHHOCTH.
JlabopaTopHble 3aHATHS
JlabopatopHas paboTa «Peakuuu ruposisa.
HccnenoBanue cpenpl  pacTBOpPOB cosiell, 0Opa3oBaHHBIX CHIBHBIMH M CIA0BIMH
NPOTOJIMTAMH, M UX peakuuil ¢ pacTBOpamy Iesiodn U kapOoHara Hartpusi. CocraBiieHHE
peakiuii TuIpoJin3a CoJe.
KonTpoabnas padora 1 1
CrpoeHue BellecTBa U XUMUYECKUE PEaAKIIHH.
Pa3gen 3. CTpoenne u CBOiiCTBa HEOPraHUYECKHX BelleCTB 23
Tema 3.1. Knnaccnduxanus, HomeHkIatypa| OcHOBHOe coepkaHne 6 OK 01
1 CTPOEHHE HEOPTaHUYECKHUX BEIIECTB TeopeTHuecKoe 06y IeHHe 2 OK 02
[Tpeamer Heoprannveckol XUMUH. B3aumocBsi3b HeopraHuieckux BemecTs. Kinaccuduxaryst
HeopraHuyeckux BeiecTB. [IpocTeie u cioxHble BenecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX
BellecTB  (OKCHJIbI, THAPOKCHIbI, KHUCIOTBI, coiu). HomeHknaTypa W Ha3BaHHE
HEOPraHMYECKUX BEIIECTB HCXOIS M3 HX XUMHYECKOH (DOpMyNbl WM COCTaBJICHHE
XUMHUYECKOI (OPMYJIBI HICXO/S M3 HA3BaHMS BEIIECTBA 10 MEXK/TyHAPOIHOM MM TPUBUAIBLHOM
HOMEHKJIaType. )

MexMoneKyIsIpHbIe  B3aMMOACUCTBUsS. KpucTtammoruapatbl. ArperatHele  COCTOSIHUS
BemiecTBa. Kpucrammdyeckre W aMOpQHBIC BEIIECTBAa. THIBI KPUCTAJUIMYECKAX PEIIETOK
(aToMHasi, MOJIEKYJIsIpHAs, WOHHAs, METAJIMYeCKas). 3aBHCUMOCTh (PH3MUECKUX CBOWCTB
BEIIIECTBA OT THUIA KPUCTAUTNIECKOH perieTku. [ IpuanHsl MHOrooOpas3us BEIecTB.
CoBpeMeHHbIE TIPEICTABICHUS O CTPOCHHUH TBEPABIX, )KUIKUX W Ta3000pa3HBIX BEIIECTB.
JKunkue KpucTasibl.

IIpakTuyeckne 3aHATHSA

Pemenue 3amaq Ha pacdeT MaccoOBOM J0JM (MacChl) XUMHUUECKOTO JIEeMEHTa (COSIMHEHUS) B
MoJIeKyJie (cMecH).

Pemenne mnpakTHYecKHX 3aJaHUN 1O KiIacCH()UKAUK, HOMEHKIATYPE W XHUMHUYECKHM
(hopMynaM HEOPTaHUIECKHX BEIECTB PA3IMYHBIX KJIACCOB (HA3bIBATh U COCTABIIATH (POPMYITBI
XUMHYECKHX BEIIECTB, OMPEICIIATh MPHHAIC)KHOCTD K KIacCy).
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Vcrounnkn xuMuyeckoid mHGopMauu (Hay4dHas ¥ y4eOHO-Hay4Has JIMTepaTypa, CpeicTsa
MaccoBoil mHpopmanuu, ceth MHTepHeT M Apyrue). Ilonck mHGOpMAIMN 1O HA3BAHUSM,
HICHTU(PHUKATOPAM, CTPYKTYPHBIM (popmMyiam.

Tema 3.2. ®usuko-xuMmudeckue cBoicTBa| OCHOBHOE coAep:KaHUe 12 OK 01
HEOPTraHMYECKUX BEIIECTB TeopeTHueckoe oGyaeHue 6 OK 02

Mertamner. O0mue ¢puzndeckne U XUMHYECKHEe CBOHCTBa MeTawioB. CIIOCOOBI MOTyYCHHUS.

3HayeHHE METAJUIOB W HEMETaUIOB B MPHPOAC M IKU3HENCATCIHHOCTH YEJIOBeKa | 5

opranm3MoB. Koppo3us MeTautoB: BHIBI KOPPO3HH, CIIOCOOBI 3allMTHIl METAJUIOB OT

KOPPO3HH.

Hemeramsl. O6uue husnveckrue 1 XAMHUYCCKIE CBONCTBA HEMETAIIOB. TUIMMYHBIC CBOWCTBA

merawioB [Y— YII rpynn. Knaccudukanuss 1 HOMEHKIAaTypa COCAMHEHUH HEMETaJUIOB. 2

KpyroBopoTbl GHOT€HHBIX 3I€MEHTOB B IPUPOJIE.

XUMHUYECKUE CBOWCTBA OCHOBHBIX KJACCOB HEOPraHMYECKHUX BEUIECTB (OKCHJIOB,

THJIPOKCHUJIOB, KUCJOT, COJedl u J1p.). 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOHCTB MPOCTHIX 2

BEILIECTB, BOJOPOAHBIX COCAMHEHNUH, BBICIIUX OKCHJIOB M THPOKCH/IOB.

IIpakTnyeckue 3aHATHS

CocraBieHHE YpaBHEHWH XUMHUYCCKHUX pEaKIUi C yYaCTHEM TIPOCTBIX H  CIIOKHBIX

HEOPTraHWMYECKUX BEIICCTB: OKCHAOB METAIOB, HEMETAIUIOB M aM(OTEPHBIX JIIEMCHTOB,

HEOPTraHMYECKUX KHCIOT, OCHOBAaHHU U aM(OTEPHBIX THIPOKCHIOB, HEOPTAaHUIECKHUX COJICH,

XapaKTEepU3YIOLUX UX CBOMCTBA.

PerieHne nMpakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKHUX 3aJaHUil Ha CBOMCTBA M IOJIy4CHHUE

HEOPraHMYECKHUX BEIECTB.

JlaGopaTopHble 3aHATHS

JlabopatopHas paboTa «CBOWCTBa METAIIIIOB 1 HEMETAJIIOB.

HUccrnenoBanre (U3NYECKUX M XMUMHUYECKHX CBOWCTB METAIDIOB M HEMETAIIOB. PemeHme

IKCIIEPUMEHTAIBHBIX 33/1a9 [0 CBOWCTBAM XUMHUYECKUM CBOIICTBAM METAIJIOB 1 HEMETAILIOB,

10 PACIIO3HABAHHUIO M MOJIYICHUIO COSAMHEHNH METAJUIOB U HEMETAJIJIOB.
Tema 3.3. IIponsBoacTBo Heopranndeckux | OCHOBHOE coJepKaHue 4 OK 01
BEIECTB. 3HAYCHHUE U TPUMEHEHUE B OBITY U TeopeTuueckoe obyuemnie OK 02
Ha TPOU3BO/ICTBE

OO1mue npescTaBIeHUs O IPOMBIIUIEHHBIX CIOC00aX ITOJIyYeHUs] XUMHYECKHX BElecTB (Ha

npuMepe NPOU3BOJCTBA AMMHAKa, CEPHON KHCIIOTHI).

Uepnas u 1BeTHas MeTauTyprus. [IpakTudeckoe MprUMeHEHHE 3IeKTPOIn3a IS NOTYICHUS 2

IICJIOYHBIX, MICIOYHO3CMCIBbHbBIX MCTAJJIOB H  aJIIOMUHUA. CTeki0 W CHJIMKaTHas
IMPOMBIIIJIEHHOCTD.
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[IpoGmema 0TX00B ¥ IIOOOYHBIX TIPOIYKTOB.

HpaKaneCKne 3aHATHA

Pemenue npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUH O POJIM HEOPTaHUYECKOI XMMHUU B pa3BUTHU
MEIMIUHBI, CO3JaHUM HOBBIX MaTepuajioB (B CTPOUTENBCTBE M Jp. OTPACIIX
MPOMBIIUICHHOCTH), HOBBIX MCTOYHUKOB DHEPIHHU (JIbTEPHATHBHBIC NCTOUYHHKH JHEPTHHU) B
peLIeHNH NpoOJIeM IKOIOTUUECKON, SHEPreTHYECKON U IUIIEBOM 0€3011acHOCTH.

KonrpoabHnas padora 2

CBoIicTBa HEOPTaHMYECKHIX BEIECTB.

Pa3gen 4. CTpoenne u cBOiiCTBa OPraHUYeCKHX BelllecTB
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Tema 4.1. Kinaccudukanus, CTpOCHHE H

HOMEHKJIaTypa OpraHM4eCKHUX BELIECTB

OcHoBHOe cofiep:kaHue

Teopernueckoe o0y4yeHue

IIpenmet opranndeckoil xuMuu. B3aMOCBs3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB.
Xumuueckoe CTpOEHHE KaK IMOPAJOK COCAMHEHHs aTOMOB B MOJIEKYJIE COMIACHO HX
BaleHTHOCTH. OCHOBHBIE NOJOXEHUS TEOPHUH XHMHUYECKOTO CTPOCHUS OpPraHUYEeCKHX
coenuHeHuil A.M. bytiepoBa. VYriepoAHBI CKEJIET OPraHUYECKON  MOJIEKYJBI.
MonekynspHble U CTPYKTypHBIE (pa3BEpHYTHIC, COKpAIIECHHbIE) XMMHUYECKHE (HOPMYIIBL.
3aBHCHUMOCTH CBOWCTB BEIIECTB OT XUMHUYECKOT'O CTPOCHUS MONEKyI. M3oMepust 1 H30Mephl
(cTpykTypHas, reomeTpuieckas (Iuc-TpaHc-u3omepusi). KpaTHOCTh XUMUYECKOH CBSI3H.
[Tonsitue o QyHKuUMOHANBHON Tpynme. [IpuHIMIBI  Ki1accuDUKAMKM  OPraHUMYECKUX
coequHeHNH. MexxayHapoaHas HOMEHKIATypa W MPHHLUIB HOMEHKIATyphl OPTraHUYeCKUX
COCIMHEHU.

IIpakTHnyeckue 3aHATHS

HoMmenknatypa OpraHH4YeCKMX COEJAMHEHHH  OTAENbHBIX  KJIAacCOB  (HACHINICHHBIE,
HCHACHIICHHBIE U APOMATUYECKUE YIIeBOJOPOIbI, CIIUPTHI, PEHONBI, albJICTH/IbI, KETOHBI,
KapOOHOBBIE KUCIOTHI U JIp.) COCTaBiIeHHE MOTHBIX U COKPAILICHHBIX CTPYKTYPHBIX (HhopMyIT
OpPraHMYECKUX BEIIECTB OTAENIBHBIX KIIACCOB, UCIOB3Ys UX HA3BAHUS 0 CHCTEMATHUYECKOM
HOMEHKJIaType. PacdeTsl mpoctedmielt (QOopMyibl OpPraHWYECKOH MOJIEKYIBI, UCXOIST U3
AJIEMEHTHOTO cocTaBa (B %).

OK 01

Tema 4.2. CsoiicTBa
COEJIMHEHU I

OPraHn4cCKux

OcHoBHOe cojiepkaHue

14

TeopeTrnueckoe odyueHue

10

OuU3NKO-XUMHUYECKUE  CBOICTBA  OPraHMYECKUX COEAMHEHUH  OTHENBHBIX  KJIACCOB
(ocobeHHOCTH KITacCU(pUKAIIMA ¥ HOMEHKJIATYpHl BHYTPH KJIacca; TOMOJIOTHYECKUH pSAx U
obmas Qopmyna; mzomepus; (pU3MUECKHE CBOWMCTBA, XMMHYECKHE CBOWCTBA; CIIOCOOBI
MOJY9YEHNs):

OK 01
OK 02
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— TIpeJebHbIE YIIeBOA0poabl. ['opeHne MeTaHa Kak OAWH U3 OCHOBHBIX HCTOYHUKOB TEIUIA B
MPOMBIIIICHHOCTH 1 ObITY. CBONCTBA MPUPOIHBIX YITIEBOJOPOAOB, HAXOKACHHUE B IPUPOAE
U IPUMEHEHHE aJIKaHOB;

— HENIPEACIBbHBIE 1 apOMAaTHICCKUE YTIIEBOOOPOIBI. HOHI/IMepI/ISaHI/IH OTHJICHA KaK OCHOBHOC
HaIrpaBJICHUE €ro HCIIO0JIb30BaHMA. FOpeHI/IC alCTUJICHa KakK HCTOYHHK
BBICOKOTEMIICPATYPHOTI'O INTAMEHU JJIA CBAPKU U PE3KU METAJIJIOB;

— KHUCJIOPOJACOJEpIKAIUE COSOUHEHHs (CIIUPTHI U NpocThle 3(UphI, (HEeHOIIBI, AbACIUABI 1
KETOHBI, KapOOHOBBIE KHCJIIOTBI W UX TNPOW3BOAHBIE). [IpakTMueckoe NpHMEHEHHUE
STWICHIJIMKOJIS,, TiMuepuHa, ¢enona. I[IpumeneHue Qopmanbiaeruna, aneTaibaerua,
YKCYCHOW KHCIOTHL. MBITa KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT. MOIOIIHE CBOMCTBa
MBLIA;

— a3zoTcoAcpKalue COCANHCHNA (aMI/IHLI 1 aMUHOKHUCJIOTHI, 6GJ'IKI/I).

Knaccudukarus u 0coOeHHOCTH OpraHUYeCKHAX peaknuid. PeaknnoHHsIe TICHTPEI. Pagukaisr.
[lepBoHauaNbEHBIC TOHATHS O TUIIAX M MEXaHU3MaX OPTaHUYECKUX PEeaKInii.

HpaKTuquKne 3aHATHA

Pewenue nenouek npeBpaiieHuil Ha TEHETUUECKYIO CBSI3b MEXIY KJIacCaMU OpPraHU4eCKHX
COCIMHEHUI ¢ COCTaBICHUEM HA3BAHUM OPraHUYECKUX COCIUHEHUH 110 TPUBUAIBHOU WU
MEXIYyHapOJHON CHUCTEeMaTHYeCcKO HOMeHKiatype. PeleHue pacueTHbIX 3ajad 1o
YPaBHEHHUSM PEaKLUi C y4aCTUEM OPIaHUYECKUX BEILECTB.

JlaGopaTopHble 3aHATHS

Jlaboparopuas pabota «[loydeHne dTHIeHA U U3yUEHUE €0 CBOHCTBY.

[Tony4yeHue 3THUIICHA U3 STAHOJIA B JIAOOPATOPHH U U3YyUCHHE er0 (PU3MICCKUX M XUMUYECKHX
cBoiictB. CocTaBieHHE peaKUUil NPUCOCAWHCHWS W OKUCICHUS Ha TPUMEpe JTHIICHA.
PerieHre pacyeTHBIX 3a/1a4 C UCIOJIH30BAHHEM IJIOTHOCTH I'a30B M0 BOJOPOAY U BO3AYXY.

Tema 4.3. OpraHuueckue BeLIECTBAa B

JKU3HEESATEIbHOCTH YeloBeKa.
IIpoussoncTso 51 IIPUMEHEHHE
OpraHUYECKHX BELLECTB B
IIPOMBIIIIJIEHHOCTH

OcHOBHOe cofiep:kaHue

Teopernueckoe o0y4yeHue

Buoopranmueckue coenuHeHus. [IpumeHeHne U OHONIOrMYEcKass poJib  YIIICBOJOB.
OKHCIIeHHE YTIEeBOJIOB — UCTOYHHMK SHEPTUH JKUBBIX OpraHu3MoB. O0macTé NpUMEHEHUs
amuHOKHCHOT. [IpeBpamenus OenkoB numM B opraHu3Me. buonorndeckue ¢QyHKIUH
6enxoB. buonornueckue GpyHKIMM XKUpoB. Poib opraHnuecKkoi XuMHUHM B peIICHUN po0iieM
NHILEBOH 6€30MaCHOCTH.

HyknenHoBele KHCHOTBI: cocTtaB U cTpoeHue. CrpoeHue HykineoTunoB. Cocras
HykinenHoBeIx kuciot (JJHK, PHK). Posp HyKkIeMHOBBIX KHCIOT B JKH3HEAEATEIBHOCTH
OpraHu3MOB.

IIpon3BOACTBO OpPraHMYECKHUX BEIIECTB: IPOM3BOACTBO METAaHOJIA, INepepaboTka HedTH.

OK 01
OK 02
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ITommaTHNEeH Kak KPYMHOTOHHAKHBIA MPOTYKT XMMHUYECKOTrO NMpom3BoAcTBa. IIpuMeHeHne
stuneHa. IIpousBoACTBO M MPUMEHEHNE KaydyKa U PE3UHBI.

CuHTeTHYEeCKHE W HWCKYCCTBEHHBIE BOJIOKHAa, HX CTpPOCHHE, cBoiicTBa. IlpakTmdeckoe
HCIIOIb30BaHHUE BOJIOKOH. CHHTETHYECKHE MIIICHKU: M30JISIHS AT [IPOBOAOB, MEMOpAHbI [UIs
ONPECHEHUsI BOJbI, 3aIIUTHBIC IUICHKH I aBTOMOOWICH, IUIACTBIPH, XHPYPTHUECKHE
noBs3KU. HOBBIE TEXHOJIOTMH JAIbHEUIIIETO COBEPIIEHCTBOBAHMS TOJUMEPHBIX MaTEPHAIIOB.
Poutb opranndeckoil XMMUH B peLLIEHHH ITPOo0JIeM SHEPreTH4ecKoi 0e301acHOCTH, B Pa3BUTUH
MEIUIUHEI, CO3JaHUH HOBBIX MaTe€pHajoB, HOBBIX MCTOYHHKOB SHEPrUM (AJIbTEPHATHBHBIC
UCTOYHUKU PHEPTHUH).

HpaRTuquKne 3aHATHA

Pemienne nmpakTUKO-OPUEHTHPOBAHHBIX 3a/laHMM IO COCTABJICHUIO XMMHMUYECKUX PEakKIIMi,
OTpaXKAIOIINX XUMUYECKYI0 aKTUBHOCTh OPTaHUYECKUX COEJAMHEHUN B Pa3UYHBIX Cpelax
(TIpUpPOIHBIX, OMOIOTUIECKHUX, TEXHOTCHHBIX ).

Konrposabnas padora 3

N 1
CTpyKTypa 1 CBOMCTBA OPraHMYECKUX BEIIECTB.
Pa3gen S. KuneTnyeckue 1 TepMoANHAMHYECKHE 3aKOHOMEPHOCTH NPOTEeKAHUA XHMHYECKUX peaKkuui 11
Tema 5.1. Kunernueckue 3akoHOMepHOCTH | OCHOBHOE coep:KaHUE 4 OK 01
IIPOTEKAHUS XMMHYECKHUX PEaKIUH TeopeTHUecKoe 0GyIeHHe 2 OK 02
Xumndeckue peaknud. Kimaccudukamus XMMHYECKHX peakiuid: 1o (a3oBoMy cocTaBy
(roMoOTeHHBIE W TETEpOTeHHBIE), 10 HCIIOJIBb30BAHMIO KaTann3aTopa (KaTaJuTHYECKHE M
HEKaTaJINTHIECKHE).
CKOpOCTh peakilMi, €€ 3aBHCHUMOCTh OT pa3lIMuHbIX (PAaKTOPOB: MPUPOJBI PEarHPYIOIIUX
BEIIIECTB, KOHILIEHTPAIMH Peardpyonx BeIIecTB, TeMIeparypsl (mpaswio Baut-I'odda), 2

IUTOIIAAM PEAKIMOHHOW ITOBEPXHOCTH, HAJMYUS KaTaiau3aTopa. Poib KaTaau3aTopoB B
MPUPOAE U MPOMBIIUICHHOM IPOU3BOICTBE.

OHeprust axkTHUBallMM. AKTHBHUPOBaHHbBIM Komruiekc. Kartammzatopsl u katamus. Poib
KaTaJIM3aTOPOB B IPUPOJIE U MPOMBIIIIIEHHOM IPONU3BOJICTBE.

JlaGopaTopHble 3aHATHSA

W3yuyeHne 3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEakIyy OT KOHIEHTPAIUU pearupyromnx
BEILECTB M TEMIIEPATYPH.

JlabopaTopHast paboTa Ha BEIOOD:

1. JJaboparopnas padora «OmnpeneneHue 3aBUCHMOCTH CKOPOCTH PEaKIMU OT KOHLICHTPAIH
pearupyIonyx BeIecTsy. MccaenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIMU OT KOHLCHTPaLUH.
OnpeneneHne KOHCTAHTBI CKOPOCTH PEAKLUK IpauuecKuM METOIOM.
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2. JJabopartopHas paboTa «OmnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIH OT TeMIepaTyphI».
HccnenoBaHue 3aBUCUMOCTH CKOPOCTH pEakIMU OT TeMIepaTypbl. Pacder sHepruu
AKTHBAIMN PEAKIIUH.

PerieHre MpaKkTHKO-OPUEHTHUPOBAHHBIX 3aJaHMil Ha aHajau3 (PAKTOPOB, BIMUSIONMX HA
M3MEHEHHE CKOPOCTH XUMHUYECKOH PeaKIiu.

Tema 5.2. Tepmonunamuueckrue| OCHOBHOE COEPIKAHIE
3aKOHOMEPHOCTHU MPOTCKAHUA XUMHNYCCKUX TeopeaneCKoe oﬁyqeﬂne OK 01
peaknui. PaBnoBecue XUMHUYECKUX — OK 02
peamit Knaccudukamms XuMHYECKHUX peakuuii: mo TtemioBoMy 3ddekry (3K30TepMHUYecKHe,

SHIOTEPMHYECKHE), TI0 oOpaTUMocTH (oOpaTtumble M HeoOpatumele). TemoBbie 3¢ heKTh

XUMH4ecKux peakiuid. Tepmoxummueckue ypaBHeHHS. OOpaTuMOCTh peakiuid. XMMHU4IecKoe

paBHOBECHE M €ro CMEIIEHHEe MOJ MACHCTBUEM pa3iUYHBIX (AaKTOpOB (KOHLEHTPALHS

pCarcHTOB WX MPOAYKTOB pCaKIlun, JaBJICHUC, TeMnepaTypa) JJIA CO3aaHMUs OIITHUMAJIbHBIX

YCJIOBUHM NPOTEKaHUSI XUMHUYECKHUX MTPOLIECCOB.

[Monstue o6 sHTaNbmUK ¥ YHTponuu. DHeprus ['m66ca. 3akoH ['ecca u ciencTBUS U3 HETO.

Poins cMemneHnst paBHOBECHS B TEXHOJIOTHYECKHUX TPOIIECCaXx.

IIpakTnyeckue 3aHATHSA

[puanun Jle larense. Bnmsuue pazandabix (GakTOpoB Ha HM3MEHEHHE PABHOBECHS

XUMHUYECKHUX PEaAKIHH.

3aKOH /EHCTBYIOMIMX MacC M KOHCTAHTA XMMUYECKOTO paBHOBECHs. PacdeTsl paBHOBECHBIX

KOHIEHTPAIMH pearupyrolnX BeMeCTB U MPOAYKTOB peakiuid. PacueTs! TemoBoro s dexra

peaxuuu.

Pemrenue npakTUKO-OpUEHTUPOBAHHBIX 3alaHUi Ha puMeHeHue npuHuuna Jle-Illarense nuis

HaXO0XACHUA HAIPABJICHUA CMECIICHNUA PABHOBECU L XHUMHUYECKOMN pCaKun 1 aHaJIn3 (baKTOpOB,

BJIMAIOMINX Ha CMCIIEHUE XUMHUYCCKOTO paBHOBECH.

JlaGopaTopHble 3aHATHA

JlabGopatopras pabota «l3ydeHue BIMSAHHUS Pa3NUYHBIX (HAKTOPOB HA CMEIICHHE

XUMHYECKOTO PAaBHOBECHS».

HccnenoBanue BIMSHUS W3MEHEHHMs KOHLEHTPAIlMd BELIECTB, pEaKIMU Cpelbl H

TEeMIlepaTypbl Ha CMEIICHHE XUMHYECKOro paBHOBecHs. CpaBHEHHE IIOJyYEHHBIX

PE3yJIBTaTOB C TEOPETHYECKH IIPOrHO3UPYEMbIMH Ha ocHOBe npuHuuna Jle [llartemnse.
Kontpoabsnas padora 4
CKOPOCTh XMMHUYECKOH PEakIiy U XUMHYECKOE paBHOBECHE.
Pa3nen 6.JlucnepcHbie CHCTEMBI

OcHOBHOe cojiep:KaHne OK 01
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Tema 6.1. J[lucmepcubie cuctemsl u| Teopernueckoe odyyeHue OK 02
(axroper nx ycroitimsocTH JucnepcHble cuctembl. Kotonanbie cucteMbl. ICTHHHBIE PACTBOPEI. OK 07

PactBopenne kak ¢Qusnko-xumudeckuii npouecc. PactBopbl. CrnocoObl TPHUTOTOBIECHHS

pactBopoB. PactBopumMocTh. MaccoBast 10as pacTBOpeHHOro BeuwlectBa. IlpenenabHo

JOIYCTHMbIC KOHIIEHTPALUH U HX HCIIOJIb30BAaHHUE B OLIEHKE SKOJIOTMIECKOH O€30M1acHOCTH.

Knaccudukanus gucrepcHsIX cucteM 1o cocraBy. CtpoeHHe M (aKTOPHl YCTOHYHWBOCTH

JHCIIEPCHBIX CHCTEM. Pacrio3HaBaHWE HCTHHHBIX PAacTBOPOB, KOJJIOMIHBIX PACTBOPOB H

rpyboaucnepcHblx cucteM. CTpoeHHEe MHLEIUIBL. PaccenBaHMe cBeTa NpH NMPOXOXKACHUH

CBETOBOTO ITy4Ka 4epe3 ONTHYECKU HEOJHOPOoAHYI0 cpeny (3ddekra Tunnans).

IIpakTHyeckune 3aHATHS

Pemmenue 3amad Ha MPUTOTOBIICHHE PACTBOPOB.

Pemienne npakTHKO-OPUEHTHPOBAHHBIX PAaCUYETHBIX 33JaHUH Ha JHUCIEPCHBIE CUCTEMBI,

WCIONIb3yeMble B OBITOBOH W TPOM3BOACTBEHHON JAESITENLHOCTH 4YEJIOBEKa, C TMO3UIUI

9KOJIOTUUECKON 0€30MacHOCTH MOCIEACTBUI U IPAaMOTHBIX PEIIeHHUiT MPo0OJeM, CBSI3aHHbBIX C

XUMUEH.
Tema 6.2, HccnepoBanue — CBOWCTB|QcHoBHOE coaep:kaHme OK 01
JIUCTIEPCHBIX CHUCTEM ISt ux JTaGopaTopHEIe 3aHsTHS OK 02
UACHTU(DHUKAIHN

JlabopaTopHas padoTa «I[IpUroToBieHHue pacTBOPOBY.

[IpuroroBnenne pacTBOPOB 3adaHHOM (MOJNSPHOW) KOHIEHTpamud (C  IPaKTHKO-

OPHEHTHPOBaHHBIMH BOIIPOCAMH), OTIPEJICNICHNE CPEIbl BOJHBIX PACTBOPOB.

JlabopaTopHas padoTa «VccnenoBaHue TUCTIEPCHBIX CHCTEM.

[IpuroroBneHne W HM3ydeHHWE CBOMCTB IMCIEPCHBIX CHUCTEM pAa3HBIX BHJIOB: CYCIICH3UH,

OMYJIBCHH, KOJUIOMJHOTO pacTBopa. CpaBHEHHE CBOMCTB HMCTHHHBIX W KOJIJIOMIHBIX

PacTBOPOB, BBISIBIIEHHE OCHOBHBIX Pa3jInuuil MEX1y HUMH.
KonTpoabsnas pabora 5
JlucnepcHbIe CHCTEMBI.
Pa3gen 7. KauecTBeHHBIC peaKuM 00HAPY/KEHHS HEOPTAHMYECKHX H OPTaHUYEeCKHX BelllecTB
Tema 7.1. OOHapykeHHe HeopraHmdeckux | OCHOBHOe cojepKaHue OK 01
KaTUOHOB M aHHOHOB OK 02

HpaKTH‘leCKl/le 3aHATHSA

KadecTBeHHBIE XMMHUYECKHE PEAKLIUH, XapaKTepHbIE AT OOHAPYKEHHS HEOPraHHMYECKHX
BEIIEeCTB (KATHOHOB M aHHOHOB). COCTaBlICHHE YPaBHEHUH peakiiuii 00HapyKEeHHUSI KATHOHOB
I-VI rpynm 1 aHHOHOB, B T.4. B MOJIEKYJISIPHOH ¥ HOHHOI (hopmax.

Peakiun oOHapyKeHHS HEOPTAaHWYECKMX BEIIECTB B PEAIBHBIX OOBEKTaX OKpPYKaroIICH
Cpenpbl.
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JlaGopaTopHble 3aHATHSA

OOHapyeHHe HEeOpraHMYecKHX BewlecTB (KaTHoHOB [-VI rpynm wim aHuMOHOB) cC
UCIIOJIb30BaHUEM Ka4EeCTBEHHBIX aHATMTHYECKUX PEaKIHH.

JlabopatopHas paboTa Ha BEIOOD:

1. JTaboparopHast paboTa «AHAIUTHYECKUE PeaKny KaTHOHOB [—VI rpymm».

IIpoBeneHne Ka4eCTBEHHBIX PEaKINii, HCTIONb3YEMbIX U OOHAPY>KECHMS KATHOHOB | TpyIIIED
(xamms, HaTpHs, Maraus, aMMonus), II rpynmer Ha npumepe Oapus, 111 rpynmsr — ceuana, IV
TPYIIIBI - QTIOMHHUS,
V rpymmsr — xene3a (11 u 1), VI rpynner — Hukens. Onucanue HaOMIOJaeMbIX SBICHUN U
COCTaBJICHHUC XUMHNYCCKHUX peaKunﬁ.

2. JlaboparopHasi pab0Ta «AHAIUTHUCCKUE PCAKIIMA AHHOHOBY.

[TpoBenenne KavyeCTBEHHBIX pEAKLMH, HCIOJIB3YEMbIX [UIsi OOHApYKEHHS AaHUOHOB!
kapOonarta, Qocdara, cynsdarta, cynsduma, HuTpaTa, xyuopuaa u gap. Omnucanue
HaOJII0aeMBIX SIBIICHUN M COCTABJICHHE XUMUIECKUX PEaKIUH.

Tema 7.2. OOHapyXcHHE OpPTaHHIECKUX
BEILECTB OTACIBHBIX KJIacCOB c
UCIIOBE30BaHHEM KaueCTBEHHBIX PEaKLUi

OcHOBHOe cofiep:kaHue

HpaKTuquKne 3aHATHA

KadecTBeHHbIE XUMHUYECKHE PEaKIINU, XapaKTepHbIC U1 OOHApYKEHUS OTICNIBHBIX KJIacCOB
OpPTaHWYECKUX COCOMHCHHWH: (DEHONOB, albJeTHAOB, KpaxMalla, YKCYCHOH KHCIJIOTBI,
AMHMHOKHCIIOT | Jp.

Jenarypanus OeJIKOB IIPU HArpeBaHUH, IBETHBIC PEAKINH OEIIKOB.

CocraBiieHne Ka4eCTBEHHBIX Peakuii 0OHapyXEHUSI OPraHMYECKUX COCTMHEHUH OT/AEIbHBIX
KJIaCCOB.

JlaGopaTopHble 3aHATHS

OO6HapyXeHHe OpPraHUYECKUX COSINHEHUH OTAETbHBIX KIACCOB.

Jlaboparopnas paboTa Ha BEIOOD:

1. Jlaboparopnas pabota «KauecTBeHHBIE pPeakIMM Ha OTACIbHBIC KIIACCHI OPTaHUYECKHUX
BEIIIECTBY.

IIpoBeneHne KadecTBEHHBIX DEAKIHil, HCIIONB3YEMbIX UL OOHAPYXEHHS OPTraHMYECKHX
BEILECTB Pa3JIMUHBIX KJIACCOB: (DEHOJIOB, ANBAETHJOB, Kpaxmaia, YKCYCHOW KHCIIOTHI,
AMHMHOKHCIIOT, OenkoB u 1p. Onncanne HaOII0JaeMbIX SBJICHUH U COCTaBJIEHHE XUMHYECKUX
PEaKLUii U/UIH CXeM.

2. JlaboparopHas pabora «KauecTBEHHbIH aHaJIM3 OPraHUYECKUX COEIWHEHHH MO
(yHKIIMOHAJIBHBIM TPYIIIIaM».

IIpoBeneHne KadecTBEHHBIX pPEAKIHH, MCIOIB3YyEMBIX U PACIO3HABaHHMA OPTraHHMYECKUX
BEIIIECTB OTAENBHBIX KJIACCOB MO ()YHKIMOHANBGHBIM TPYMIIaM: Ha IPUMepe aMUHOKUCIIOT U

OK 01
OK 02

34



KapOOHOBBIX KHCIIOT, CIIUPTOB U ()€HOJIOB, ajbJICTHI0B U KeTOHOB. Onricanne HabII0JaeMbIX
SIBJICHUI U COCTABICHNUE XUMHUYUECKUX PEAKIIUI U/HIIH CXEM.

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHMe (coiepKaHNe NPUKJIATHOTO MOAYJIsI)

42

Pasznen 8. Xumusn B 6I)ITy H I[pOI/BBOlICTBeHHOﬁ JCATCJIBHOCTH Y€J0BECKA

Tema 8.1.
Xumuss B OBITY W TPOM3BOACTBEHHOMN
JIeSITEIbHOCTH 4EJI0BEKa

OcHoBHOe coaep:kaHue

IIpakTnyeckue 3aHATHSA

Okosornyeckasi 0€30MacHOCTh MOCIEICTBUH OBITOBOI M IPOM3BOACTBEHHOMN JAESTEIBHOCTH
4eJIoBeKa, CBsI3aHHas C IepepadOTKOM BEIECTB; MOUCK M aHAIM3 XUMHUYECKOI HH(pOpMaIn
U3 Pa3IMYHbIX UCTOYHHMKOB (Hay4Has W y4eOHO-Hay4Has JMTepaTrypa, CpecTBa MacCOBOM
undopmanum, cetb IHTEpHET U ipyrue).

Keiicol (c yuerom Oyayuieil npodeccroHaNBHOM IesITeNbHOCTH) Ha aHaIU3 UH(OpMAaLUK O
MPOU3BOJICTBEHHOM JIEATEIBHOCTH YEJIOBEKA, CBSI3aHHOW C IepepaboTKOW M IOydeHHEM
BEILIECTB, & TAKXKE C KOJIOIMIECKOH 0€30MacCHOCTBIO.

3amura Keiica: IIpencraBieHne pe3ynbTaTOB pEIICHHS KEHCOB (BBICTYIJIGHHE C
Tpe3eHTarmei)

OK 01
OK 02
OK 04
OK 07
IT1K6.2.

*Paznen 9.1. UccienoBanue U XuMHYecKHii aHAJIN3 00beKTOB Ouochepbl (111 YKPYNHEHHBIX IPYIN clenuabHOCTell/ npodeccuii:
19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)
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Tema 9.1.1. OcHoBbl Ja0OpaTOPHOIA
NPaKTUKH B
nmabopaTopusIx

npodeccroHaNIBHBIX

OcHoBHoOe coaepkaHue

JlaGopaTopHble 3aHATHS

JlabopatopHnas pa6ota «OCHOBHI JJAOOPATOPHOI MPAKTHKI.

JlaGopaTtopHasi Tocyzna M XUMHYECKHe peakThBbl. OCHOBHBIC J1a0OpaTOPHBIE OIEpalnH.
JlabopaTtopHoe obopynoBanue. TexHnka 0€30IaCHOCTH U NpaBmia paboThl (TIOBEACHUS) B
nabopaTopuu.

HpaKTuquKne 3aHATHA

BrImosHeHHEe THIIOBBIX PAacYeTOB MO TEMATHKE KCIIEPHMEHTa (BBIXOJ MPOIYKTA PEaKIIHH,
Macca HaBeCKH, 00bEM PACTBOPHUTEIIS).

O0paboTKa TaHHBIX, aHAIHU3 M OLCHKA UX JOCTOBEPHOCTH (BBEIYUCIICHHE CPEIHETO 3HAYCHUS
JKCICPUMCHTAIBHBIX TaHHBIX, TOTPEITHOCTH).

[IpencraBneHne pe3yabTaToOB SKCICPUMEHTA B pa3anyHOl Gopme (Tabauna, rpaduk, OTYET,
JTOKJIaJl, IPE3CHTAIIN ).

OK 01
ITIK6.2.

Tema 9.1.2. Xumuueckuil aHamu3 mpod
BOJIBI

OcHoBHOe cojiepkaHue

TeopeTuquKoe Oﬁy‘leHl/le

OK 01
OK 02
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Knaccudukanus npo6 Bojibl IO BHIY M Ha3HAYEHHUIO, UCXOAS M3 €€ XMMUYECKOr0 COCTaBa.
OpraHonenTUYecKHe CBONCTBAa (3amax, IPO3PavyHOCTh, I[BETHOCTb, MYTHOCTb) BOJBI.
Kucnotnocts u menouHocts Boasl. pH cpensl u MeToss! ee onpeneneHus. JKecTKoCTh BObI
U MeTOoJIbl ee onpeaencHusa. CyIHOCTb METOa THTPOBAHUS.

Bugpl sxectkocTH BOABI (BpeMEHHass M MOCTOsiHHAs). JKECTKOCTh BOIBI Kak HpHUYMHA
BBINIAJICHHUS OCAZKOB MM OOPa3OBaHUS COJICOTIIOKCHMH, MMEIOIIMX MECTO B OBITY M Ha
MPOU3BOJICTBE.

CocraB cojeil, BBI3BIBAIOIIUX >KECTKOCTh BOJBI. XHUMHYECKHE IPOIECCHI, YCTPAHSIOLIHE
JKECTKOCTh BOJBL. YPaBHEHHS XHMHUYECKHX PEAKUHUH, WUIIOCTPUPYIOMNX IPOLECCHI,
MPOUCXOJSIINE IPH YCTPAHEHHUH KECTKOCTU. Y CTpaHEHUE BPEMEHHOH )KECTKOCTH OBITOBBIMH
Y XMMHUYECKHMHU criocobaMu. CriocoObl yCTpaHEHHs TIOCTOSIHHOM JKECTKOCTH.

IIpakTnyeckue 3aHATHSA

Crioco0b! BeIpa)KEHHSI KOHIIEHTPALMK PACTBOPOB: MAacCOBAast IO paCTBOPEHHOTO BELIECTBA,
MOJISIpHas W MOJIUIbHAs KOHIEHTpauuu. TuTp pacTBopa. PemieHne mnpaxTHKO-
OPUEHTHUPOBAHHBIX TEOPETHUYECKUX 3aJaHUIl Ha pacueT KOHICHTPALMil 3arps3HSIONINX
BEIIIECTB M UX CPaBHEHHE C MPEeIbHO 0IycTUMBIMU KoHIeHTpauusamu (IT1K).

JlaGopaTopHble 3aHATHS

HccrnenoBanne XMMUYECKOTO COCTaBa NpoO BOJIBI.

Jlaboparopnas paboTa Ha BEIOOD:

1. JJaboparopnas pabora «O4rcTKa BOIBI OT 3arps3HECHUAN.

Hcnonp3oBaHne MeETOIOB (UIBTPOBAHHUA M AACOPOIMH IS OTICICHUS 3arps3HCHU B
uccieayeMoi mpode Boabl. BEIOOp MeToa OYHCTKH B 3aBUCHMOCTH OT BHIA 3arps3HCHUS.
CpaBHeHHE Y(PPEKTHBHOCTH Pa3IMIHBIX METOJOB OYHCTKH BOJBI B Pa3HBIX YCIOBHAX (B
nmabopaTopuu, B TOMAIIHAX U TIOJIEBEIX YCIOBHUSAX).

2. JJaboparopnas pabota «Onpenenenne pH BOJbI 1 €€ KHCIOTHOCTHY.

Omnpeneneane pH cpeapl ¢ TOMONIBI0 YHHBEPCATHHOTO HHAMKATopa. lcmonp3oBaHme
TUTPOBAHUS IS OTpeNeNeHus] KUCIOTHOCTH. OmpeneneHue oOmeil KHUCIOTHOCTH BOJBI,
pacder CcBOOOAHOW KHCIOTHOCTH. OrmpeneneHre oOmeld W CBOOOMHON IMETOYHOCTH.
CocraBieHHe YpaBHEHHH pPEaKIWi, MPOTCKAOMUX MPH OIPEAeICHNH KHUCIOTHOCTH/
IIENIOYHOCTH NMPOO BOABL. YCTaHOBJIEHHE CIIOCOOOB HMCIOIB30BAHMS HCCIIEIOBAHHBIX MPOO
BOJIBI B )KH3HEICATEIHHOCTH Y€JI0BEKa, HA OCHOBE MOJYYCHHBIX TaHHBIX O COCTaBe.

3. JTaboparopHas padora «OmnpeaescHre )KeCTKOCTH BOBI M CIIOCOOBI €€ YCTPaHSHUS.

OK 07
ITK6.2.
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Cr1oco0b1 yCTpaHeHHS BCEX BHIOB JKECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJIEH KECTKOCTH.
Pewenue sxcnepuMeHTaIbHON 3a1a4d Ha BBISIBIEHHE BPEMEHHOM U IOCTOSIHHOM KECTKOCTH
Bonbl. OmeHKa BEpOSITHOCTH YCTPAHEHHUS BCEX BHIIOB KECTKOCTH B JOMAIITHUX YCIOBHUSIX.

Tema 9.1.3. Xwumuueckuil KoHTpojb| OCHOBHOE cogep:KaHue OK 01
KauecTBa IPOAYKTOB IIUTAHUS TeopeTHuecKoe 0GyYeHHe OK 02
OK 07

KauecTBeHHBIN XUMHYECKHI COCTAaB MPOAYKTOB NMUTaHMA. BemiecTBa, darscuunupyromme T1K.6.2.

NPOAYKTHl THTaHMS, M BEIIECTBA, 3arpsA3HSIONIME NPOAYKTH nHTaHusA. OmnpenencHue

3arpsA3HAIONINX XUMHYECKAX BEHIECTB B MPOAYKTaX IHUTAHMS, ONPEACICHHE BEINECTB, HE

3asBJICHHBIX B COCTaBE NMPOJYKTOB IIUTAHUSI.

IIpakTHyeckue 3aHATHSA

OpFaHI/I‘-ICCKI/Ie U HCOPraHUYCCKHUE BELICCTBA, BXOAAIIMWE B COCTAaB IMPOAYKTOB IMHUTAHUA.

Omnpenenenne cocraBa OJIOA Ha COAEP)KAHUE MAaKpO M MHUKpPOdJIEMEHTOB. M3ydeHue

Npe/II0KEHHBIX MpenoaBaTesieM O]l Ha MPEeIMeT XUMHUYECKOro COCTaBa, OIpeAeieHHE

JIOJICH OT CYTOYHON HOPMbI MAKPO M MUKPOJJIEMCHTOB B YKa3aHHOM OJIrOjIC.

Pemenue MPaKTUKO-OPHUCHTUPOBAHHBIX 3aJ1a4 110 KyJII/IHapHOﬁ TEMATUKE pa3JIMIHbIX TUIIOB.

JlaGopaTopHble 3aHATHA

HccnenoBaHne XUMHIECKOTO COCTaBa MPOILYKTOB MTUTAHMS.

JlabopaTopHas paboTa Ha BEIOOD:

1. JJaboparopnas padbora «OOHapyXeHHE HUTPATOB B POIYKTaX MMUTAHU.

HccnenoBanne MarepuanoB MONYKOJIMYECTBEHHBIM METOAOM OINPENENICHUS] HHUTPATOB C

UCIIONIb30BaHUEM JTU(EHWIaMHHa (KOPHEIUIONBI OBOILICH, JIMCThS M KOYEPHDKKA KaIyCTBI,

w1016l GPYKTOB). AHAIN3 YPOBHSI 3arPsA3HEHHSI HUTPATAMH 10 HHTCHCHUBHOCTH OKPAIITMBAHUS

MPOAYKTOB PEAKLIVH.

2. Jlaboparopnas pabota «/ccrnenoBanue MpoyKTOB MATAHUS HA HAJIUUNE YTIEBOOBY.

HccnenoBanne MOJIOUHBIX MPOAYKTOB Ha Hanu4ue Kpaxmaia. VccienoBaHue npoIyKTOB Ha

HaJIMYKe TIFOKO3BI.
Tema 9.1.4. Xumuueckuil anamu3 npo6| OcHOBHOe cogep:xkaHue OK 01
TIOHIBEI Teopernyeckoe ofy4denue OK 02

OK 07
Knaccudukanus mouB 1o BuAYy M HA3HAUCHUIO, HMCXOAS M3 XHMHYECKOTO COCTaBa. TIK6.2.

Wnentndukayst mpoObl MOYBH IO €€ XMMHIECKOMY COCTaBY, OMFCAaHHE BO3MOXKHOCTEH ee
HMPUMEHEHUS.

TpeboBanus K KadecTBY IIOYBBI pPAa3IMYHOrO HazHaueHHs. OmnwncaHne ocoOeHHOCTEH
UCIIONIb30BaHMS TOYB B 3aBHCHMOCTH OT THIIOB, CIIOCOOBI YNYYIIEHHUs KauecTBa IIOYB B
3aBUCHUMOCTH OT Ha3HAUEHMUS.
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OO6nacTi WCHONB30BAHMS OPTAHWYECKUX YNOOPEHWH B 3aBUCUMOCTH OT KadeCTBEHHOTO
cocraBa. OnucaHne OPraHuYeCKUX YA0OPEHH U X MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa
MOYBBI U €€ Pa3HOBUIHOCTH.

IIpakTnyeckune 3aHATHSA

O6unactu Ha3HaYeHUs (IPUMEHEHUs) TTOYBbI, UCXO/s U3 KaU€CTBEHHOTO U KOJUUECTBEHHOTO
cocTaBa. AHANIU3 HOPMATUBHON JOKYMEHTAIIUH.

Ponb HeopraHWYecKHX BEIIECTB B KAYECTBE MHHEPATIBHBIX YAOOPEHHH, YITyUIIATENCH TOYBHL.
CoctaB MUHEpAIBHBIX YIOOPEHH U NX MPUMEHEHHE B 3aBHCHMOCTH OT COCTaBa IOYBHI U €€
pa3sHOBHAHOCTH. B3anMOCBS3b cOCTaBa yIOOpEHMIA M MX BIHUSHUS HA BETETaTUBHBIC CBOIICTBA
1 TUIOJJOHOIIICHAE PACTCHUH.

JlaGopaTopHble 3aHATHS

HccnenoBaHue XMMUYECKOTO COCTaBa Mpo0O MOYBHI.
JlabopatopHas paboTa Ha BEIOOD:

1. JlaGoparopHas pabora «OO0Hapy)eHHE HEOPTAaHUIECKHUX MPUMecei B MpoOax».
[IpurotoBnenne mpoOBI  TOYBBI Ui HCCIEHOBAaHMSA  KHUCIOTHOCTH/IIEIIOYHOCTH,
HEOpraHMYeCKHX 3arps3HeHnil. OOHapyKeHHe XJIOpUA- U Cylb(aT-HOHOB B NMPOOE MOYBHI.
CocraBneHne ypaBHEHUH peakuuii oOHapyxeHus. CpaBHEHHE MOJTYYCHHBIX IOKa3aTelnei ¢
HOPMAaTHBHBIMU (CIIPaBOYHBIMHU) 3HAYCHHUAMH.

2. Jlabopatopuas padota «Ompezencaune pH BOIHOW BBITSHKKH TIOYBBI, €€ KUCIOTHOCTH U
MIETIOYHOCTHY.

HccrnenoBanue BOMHBIX BBITSDKEK 00pa3lioB TOTOBBIX IIOUYBEHHBIX CMeceil (U1 pa3HbIX TUIIOB
pactenmii). Onpeznenenne pH mMoYBHI ¢ UCTIONIB30BAaHHEM MHAMKATOPOB. OlieHKa THIIOB MOYB
B TpEICTaBICHHbIX o0Opa3max (CHIBHOKWCIHAs, Kucnas, craabokuciasi, HeWTpanbHas,
IeJTOYHAs ).

Tema 9.1.5.
6uochepst

Hccnenosanue

00BEKTOB

OcHOBHOe cofiep:kaHue 10
Teopernueckoe o0y4yeHue 2
YueOHO-HCCIIeI0BaTENLCKUN ITPOEKT B 00JIACTH HCCIIEI0BaHUS 00beKTOB Onochepsr. O630p

TeM y4eOHO-HCCIII0BATEILCKIX IIPOSKTOB. AJITOPUTM BBIITOJIHEHUS MpoekTa. OrnpeneneHue 5

l'IpO6J'I€MI)I HUCCIICAOBAHMA. MGTOHBI IIOMCKa, aHaJIu3a U O6pa6OTKI/I I/IH(i)OpMaIII/II/I O IIPOCKTE B
Ppa3JIMYHbIX UCTOYHUKAX.

IIpakTHyeckue 3aHATHSA

O06oCHOBaHME AaKTyaJbHOCTH BBIOpAaHHOW TeMbl. BbIsgBIEeHHE NPOOIEMBI HCCIIEIOBAHUS.
Bri6op 00BEKTOB M METOIOB HcciienoBaHus. [locTaHOBKA Ienel W 3ajqad UCCIICIOBAHHS.

OK 01
OK 02
OK 04
OK 07

IIK6.2.
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Omnpeneneare mnpoxykTa wuccienoBaHus. OIpenereHNe STaloB W COCTAaBICHHWE IUIaHA 2
HCCIICIOBAHUSL.
3ammra npoexra: [IpencrapieHne pe3ysbTaTOB BHIIIOIHEHUS y4eOHO-HCCIICNOBATEIBCKHUX
MIPOEKTOB (BBICTYIUICHHE C TIPE3EHTALNECH ).
JlaGopaTopHbIe 3aHATHA 4
HcenenoBanne npeuiokKeHHOro 00beKTa Ha KHCJIOTHOCTb, IET0YHOCTh, XUMHUYECKUH COCTaB
(3arps3HUTENH, MaKpO- © MHKpPO3JIeMeHTH). OOpaboTka pe3ynpTaToB uccienoBanus. OneHka 4
Ka4yecTBa MCCIIEAYEMOTr0 00BEKTa, HCXO/IS M3 PE3YJIbTaTOB XUMUYECKOTO aHaJIn3a.
IIpomexyTounas aTTecTanus Mo JUCHUTNIIINHE (IK3aAMEH) 5
Bcero 50+5k/p | 84+59
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3. YcioBus peajn3ainuu NporpaMmMsbl 001eo0pa3oBaTeibHOM M CHUIIIMHBI
3.1. TpeboBanusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY 00eCe4eHUI0

Jlnst peanu3anuyd  TpOTpaMMbl  AWCIUIUIMHBI JTOJDKHBI OBITH TPETyCMOTPEHBI
CIIEyIOIIME CHelHaabHble TMOMEIICHHs: y4eOHBIH KaOMHET XMMHUU W/HWIH y4eOHOMH
XUMHUYECKOU J1abopaTopuH.

OGopynoBanne y4yeOHOro ka0uHera (HArJIsiAHbIe MOCOOMsI): HAOOPbI
IAPOCTEP>KHEBBIX MOJIEIEH MOJIEKYJI, MOJEIN KPUCTAUTMYECKUX PEHIETOK, KOJIJIEKIIUU
MIPOCTHIX U CJIOKHBIX BEIIECTB U/HIIM KOJUIEKIIUU TTOJIMMEPOB; KOJIJIEKIIHS TOPHBIX TTOPOJ
U MHUHEpaJIoB, Tabiuiia MeHeneeBa, yueOHble (GHIbMBI, IIMGPOBBIE 00pa30BaTEIbHBIC
pecypchl.

Texnnueckue  cpeacrsa  00y4YeHHsl:  KOMIIBIOTEp € YCTPOMCTBaAMH
BOCIIDOM3BEJEHUSI  3BYKa, NPUHTEP,  MYJIbTUMEIUA-TIPOEKTOP C  DKPAHOM,
MYJIbTUMEAHNIHAS T0CKA, YKa3Ka-MPE3eHTEP AJIs MPE3CHTALUM.

O6GopynoBanmne saGoparopum W padouynx MecT JA0OPATOPMH: MEH3YpPKHU,
MUTIETKU-KANEIbHUIBI, TEPMOMETPBI, MUKPOCKOII, JYIIbI, MPEIMETHbIE U TMOKPOBHBIC
CTEKJIa, TJIAHIIETHI JIJIsl KamedbHBIX peakiuii, (uabTpoBajibHas OyMara, MPOMBIBAJIKH,
CTEKJISIHHBIE TTPOOUPKH, PE3NHOBBIE MPOOKHU, (hOHAPUKHU, HAOOP PEAKTUBOB, CTCKIISTHHBIC
MaJ0YKH, MITATUBKI IJIs1 TPOOHUPOK; MEPHBIC TUIUHAPHI, BOPOHKU CTEKIISTHHBIC, BOPOHKH
nenurtenbHble uHapudeckue (50-100 M), cTynku ¢ nectukoM, hapdopoBbie YallIKHy,
MAHIETH, (UIBTPHl OyMakHbIC, BaTa, Mapjsd, YacOBBIC CTEKJIa, JJICKTPOIUIMTKH,
nabopaTOpHBIE MITATUBBI, CIUPTOBLIC TOPEIIKH, CIIUYKH, IPUOOP /JIs TTOJIYYCHHS Ta30B
(w1 mpoOupKa C Ta300TBOJHON TPYOKOil), nepKaTenu sl MPOOUPOK, CKIISTHKH IS
XpaHEHHsI PEaKTHBOB, pa3JaTOYHbIC JOTKH; XuMudeckue ctakansl (50, 100 u 200 mui);
IITATENIN; TUHIETHI; TUTEIbHBIC IIUIIIBI; CEKYHAOMEPHI (TaltMephl), MEpHBIE TPOOUPKU
(7a 10-20 M) u MmepHbie KoJIOBI (25, 50, 100 1 200 M), BoasHas 6aHs (WM TEPMOCTAT),
CTEKJISIHHBIE TMAJOYKH; KOHWYECKHe KojObl st tuTpoBanus (50 um 100 wmon);
WHAUKATOPHBIC TOJOCKH sl onpeneneHus pH u ctanmapTHas WHAMKATOPHAS IIKaNIa;
YHUBEpCAIbHBIN MHAMKATOP; nuneTku Ha 1, 10, 50 ma (wnm gozatopst Ha 1, 5 u 10 M),
OIOpeTKH 7151 TUTPOBaHUs, MeAuIMHCKHE mpHilbl Ha 100—150 mut, mrabopatopHble u/mnu
aHaMUTHYeCKHe Bechl, pH-meTpbl, cymmuibHBIA MKad, W JOp. JTabopaTopHOE
o0opyIoBaHUE.

3.2. UudopMmannoHHoe odecnevyeHre peaan3anuu NporpaMmbl

1. Jna peanusamuu mporpaMmbl  OUOIHMOTEYHBIM GoHA oOpa3oBaTeIbLHON
OpraHu3allid JOJKEH HMETh IIeYaTHble W/WIM JJIEKTPOHHBIE 00pa3oBaTeNbHbIE U
MHDOpPMAIMOHHBIE  PECYpPChl,  PEKOMEHJOBaHHbIE  JJII  HUCHOJIb30BAaHUS B
o0Opa30BaTeIbHOM IPOLIECCe, HE CTapIle MATH JIET C MOMEHTA U3/IaHusl.
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2. Pexomenayemple TieYaTHBIC WM3AaHUS MO peanu3anuu o01meo0pa3oBaTeIbHOM

TUCTIMTLTAHBI
o0yueHus.

MpCaACTABJICHBI

B MCTOOAMYCCKHUX PCKOMCHIAAIUAX II0 OpraHHU3alluu
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4. KOHTPOJIb ¥ OLIeHKA Pe3y/1bTATOB 0CBOCHHSA 0011e00pa30BaTe/IbHOMI
JAUCHHUILIMHBI

KoHTposib 1 o1leHKa pe3ybTaTOB 00Y4YEHUs! OCYIIECTBIIECTCS MPENoaBaTeieM B
MIpoIIecce MPOBEICHMSI MPAKTHUECKHUX 3aHATHIA 1 JITA0OPATOPHBIX padOT, TECTUPOBAHUSA, &
TaKK€ BBINOJHEHUA OOyYalOIMMUCS  WHJIUBUAYAJIbHBIX 3aJaHUM, MPOEKTOB,
uccienoBanuii. PesynpTaTel 00ydeHus ONpeensioT, 9T0 00yJarouecs JOKHbI 3HATh,
NOHUMATh U IEMOHCTPUPOBATH MO 3aBEPLICHUN U3YUYECHUS JUCUUTLINHBI.

Hnst  dopmupoBaHus, KOHTPOJSL M OICHKH PE3yJbTaTOB OCBOCHUS Yy4ueOHOM
JUCHUIUIMHBL HUCIOJNB3YETCAd CHUCTEMAa OLEHOYHBIX MEPOIPUSATHM, MPEACTaBIIAIONIAs
co00l KOMILIEKC Y4eOHBIX MEPONPUSITHI, COTJIACOBAaHHBIX C pe3yjIbTaTaMu 00y4YEHUs U
chopmymupoBanHbiX ¢ yuetoM @I'OC COO (npenMeTHbie pe3yabTaThl O TUCIUIUIMHE)
u OIrocC CIIO.

Ne Mony.ts / Pasnex PesyabraTt 00yuenus OueHo4yHbIe MEPONIPUATHUA OK
/ Tema
| |OcHoBHOI MOAYJIb
1 |Pa3zpea 1. ®opmyanpoBaTh 0a30BbIe
OcHoBbI NOHATHSA U 3AKOHbI XUMHH
CTpOeHMs
BellecTBa

1.1 |Crpoenue atromoB |CocraBnsate xumuueckue  [1. Tect «CtpoeHue atomoB OK 01
XUMHAYECKHX (bopMyITBI COeTMHEHMI B XUMHUYECKUX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO CTENECHBIO |[IPUPOAA XUMHUUECKOMN CBSI3U».
pupoaa OKHCIIEHUS XUMUYECKUX 2. 3ajaum Ha COCTaBIIEHUE
XUMHUYECKON AIIEMEHTOB, UCXOMS U3 XUMHUYECKHX (POpMYIT
CBSI3U BAJICHTHOCTH U JIByXaTOMHBIX COEMHEHUIN

AJIEKTPOOTPHULIATEIILHOCTH  |(OKCUIOB, CYJIb()UIOB,
TUAPUAOB U T.IL.).

1.2 |Ilepmognueckuit | XapakTepu3oBaTh [IpakTuko-opuentupoBanubie  |OK 01
3aKOH M TaOJUIA |XMMHYECKUE 3JIEMEHThl B [TEOPETHUECKHUE 3a/laHus Ha OK 02
.. MenneneeBa |COOTBETCTBUU C UX XapaKTePU3ALUI0 XUMHUYECKUX

HIOJIOKEHHUEM B s1eMeHTOoB: «MeTtaunyeckue /
NEPUOANYECKON CUCTEME  |HEMETAJNIMYECKHE CBOMCTBA,
XUMHYECKHX 3JIEMEHTOB ANEKTPOOTPHUIATENILHOCTD U
JA.1. Menneneesa CPOJICTBO K JJIEKTPOHY
XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOEHUEM U
[I0JIO’KEHUEM B IIEPUOIUUECKON
CUCTEME XUMHUYECKHIX
anemenToB .M. Menaeneenay.
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Moayas / Paznen

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
2 |Pa3zmen 2. CocraBasatb ypaBHenusi 1 |Konrposabnasi pa6ora

XuMun4yeckue cXeMbl XUMHYECKHX «CTpoeHue BemecTsa u
peakuuu peakumi XHMHYeCKHe Peakium)

2.1 |Tumst CocTaBisATh peaKuu 1. 3amauu Ha cocTaBICHUE OK 01
XUMHYECKHUX COCIMHEHUS, PA3NIOKEHUS, |ypaBHEHUN peaKIiuii:
peaxui oOMeHa, 3aMelIeHuUs, — COCMHEHMS], 3aMEeILeHUS,

OKHCJIUTENILHO-
BOCCTAaHOBUTCIIbHBIC
pCaknuu U p€akunuun
KOMIUIEKCOOOpa3oBaHus (Ha
npuMepe
TUIPOKCOKOMILIEKCOB
ATIOMHHHUS M [THHKA) C
y4acTHEM HEOPraHUYECKUX
BEIIIECTB

pasnokeHusi, 0OMEHa U PeaKIui
C y4acTHUEM KOMILIEKCHBIX
coeMHEHU (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
ATIOMUHUS U [IUHKA);

— OKHCJIUTEIBHO-
BOCCTaHOBUTENIBHBIX PEAKIUH C
HCIIONIL30BaHUEM METOIa
3JICKTPOHHOTO OajaHca;

— C y4aCTHEM KOMILJIEKCHBIX
coeuHEeHu (Ha mpuMepe
TUAPOKCOKOMILIEKCOB IIMHKA U
QITIOMUHHUS).

2. 3ajauu Ha pacyer
KOJINYECTBEHHBIX
XapaKTEPUCTUK MPOAYKTA
peaKIu COeIMHEHHUSI; MaCCOBOU
WA 00BEMHOM JIOJIM BBIXO/1a
MPOIYKTa PEaKIMK COSTUHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHBIX OTHOIICHHI Ta30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOIHBIX
BEILIECTB U MPOAYKTOB PEAKIINY;
Macchl (00BEM, KOJTHYECTBO
BEILIECTBA) MPOAYKTA PEAKIIUH,
€CJIM OJTHO U3 BEILECTB JIaHO B
BHJIE PACTBOPA C OMPEICICHHON
MAacCOBOM J0JIei paCTBOPEHHOTO
BEIIECTBA.
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Mopnyas / Pa3nea

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
2.2 |Onextponutnueck |COCTaBIATh ypaBHEHUS 1. 3anaHus Ha cOCcTaBJIEHUE OK 01
asi TUCCOLMALNA U | XUMHUECKUX PEaKLIUU MOJIEKYJISIPHBIX M MOHHBIX
UOHHBIA OOMEH  |MOHHOTIO OOMEHa C peaKIuii ¢ ydacTHEM OKCHJIOB,
y4acTHEM HEOPraHM4YeCKUX |KHUCIOT, OCHOBAaHHMM U COJIEH,
BEIIIECTB MOHHBIX peakUuil rupoansa
COJIEH, YCTAaHOBJICHUE
W3MEHEHHSI KUCIOTHOCTH CPEIbI.
2. JlaboparopHas pabota
«Peakuuu ruposnnsza.
3 |Pa3gex 3. HccnenoBarb crpoenue u |KonTposabhas padora
Crpoenne u CBONiCTBa «CBOJCTBa HEOPraHMYECKHUX
cBOliCTBa HEOPraHMYeCKUX BelleCTB |BellecTB)
HEOPraHMYecKuXx
BellecTB
3.1 (Knaccuduxamnus, |KnaccudummponaTth 1. Tectr «<HomeHnknaTypa u OK 01
HOMEHKJIaTypa M |HEOpraHWYeCKHE BEIIeCTBA |Ha3BaHHWE HEOPraHMYECKHX
CTpOEHUE B COOTBETCTBUM C UX BEILIECTB UCXOJS U3 UX
HEOPraHMYECKUX |CTPOECHUEM XUMHAYECKOH (POPMYITBI HITH
BEIIIECTB COCTaBJIEHUE XUMHUYECKOU

(hopMyIIBI HCXO/S U3 Ha3BaHUS
BEILIECTBA I10 MEXIYHAPOAHOU
WJIY TPUBUAJIBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacyeT MacCOBOM
JIOTU (MaCChl) XUMHYECKOTO
3JIeMeHTa (COeAMHEHNUS) B
MOJICKYJIE (CMeCH).

3. [IpakTryeckue 3aJaHus 1o
KJ1accu(pUKalui, HOMEHKJIAType
U XUMHYECKUM (GopMysiaM
HEOPraHUYECKUX BEILECTB
Pa3IUYHBIX KJIACCOB.

4. IlpakTyeckue 3alanus Ha
ONPEACIICHUE XUMUUYECKON
aKTUBHOCTH BELIECTB B
3aBHCHUMOCTH BU1a XUMHUECKOMH
CBSI3U M TUIIA KPUCTAJUINYECKON
pELIeTKH.
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Moayas / Paznen

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema

3.2 |®wusuko- VYcranaBnuBaTh 1. Tect «OcobenHoctn OK 01
XUMUYECKHE 3aBHCUMOCTH (PU3UKO- XUMHUYECKUX CBOMCTB OKcHI0B, [OK 02
CBOMCTBA XUMHUYECKHX CBOMCTB KHUCJIOT, OCHOBAHMI,

HEOPraHMYECKUX |HEOPTraHMYECKUX BEIIECTB |aM(OTEPHBIX THAPOKCUIOB U

BEIICCTB OT CTPOEHUSI aTOMOB U comeii».

MOJIEKYJI, @ TAK)KE TUTIA 2. 3agaHus Ha COCTaBJICHUE
KPUCTAJUIMYECKON PEIIETKH |YpaBHEHUN XUMHUYECKUX

peaKuuii C y4aCTUEM NPOCTHIX U
CJIOKHBIX HEOPTraHUYECKHUX
BEIIECTB: OKCHUJIOB METAJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
JJIEMEHTOB; HEOPTaHUYECKUX
KHCIIOT, OCHOBAaHUH U
aM(}OTEpPHBIX THAPOKCHUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOIINX UX CBOMCTBA
U CIIOCOOBI MOJTYYEHHUS.
3. I[IpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUYECKHE 3a/IaHus Ha
CBOICTBA U MOJTyuYEHHUE
HEOPraHMYECKUX BEIIECTB.
4. JTaboparopHas paboTa
«CBoiicTBa METAJJIOB U
HEMETAJIJIOB.

3.3 |[IpomsBoxacTBO Ob6ocHoBbIBaTh 3HaueHue u |[Ipaktuko-opuentupoBannsie  |OK 01
HEOPraHUYECKUX |[IPUMEHEHHE 3aJlaHus IO COCTABIICHUIO OK 02
BEIIECTB. HEOpPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHI ¢
3HaueHue u OBITOBOM U Y4aCTHEM HEOPTaHUYECKUX
IIPUMEHEHUE B IIPOU3BOJCTBEHHON BEILIECTB, UCIIOIb3YEMBIX ISl UX
OBITY U Ha JESITEIbHOCTH YeIOBEKa UX |MIESHTU(DUKALIUU U
MIPOU3BOJICTBE (bU3UKO-XUMHUECKUMU MIPOMBIIIIJIEHHBIX CIOCOO0B

CBOMCTBaMHU MOJTYyYEHHUSI.

4 |Pa3nen 4. HccaenoBars crpoenue n | KonrposabHasi padora
Crtpoenne n cBoiicTBa oprannyeckux |«CTpoeHHe H CBOWCTBA
cBoiicTBa BellecTB OpPraHn4yecKuX BellecTB»
OpPraHu4ecKux
BellecTB
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Moayas / Paznen

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
4.1 |Knaccudukanus, |Knaccudpumnmponarsb 1. 3ajaHus Ha cocTaBJIEHUE OK 01
CTPOCHHE U OpraHMYECKHE BEUIECTBA B |HAa3BaHUM OPraHU4YECKUX
HOMEHKJIATypa COOTBETCTBUU C UX COEUHEHUH 110 TPUBUAIBHON
OpPraHMYEeCKHUX CTPOEHUEM WM MEKIYHapOJHOU
BELICCTB CHUCTEMAaTUYECKOU
HOMEHKJIAType.
2. 3ajaHys Ha COCTABICHUE
IIOJIHBIX ¥ COKpAIIEHHbIX
CTPYKTYPHBIX (OpMYII
OpPraHUYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.
3. 3amauun Ha onpeeIeHue
npocreiien GopMyIbl
OpPraHNYEeCKON MOJIEKYJIbI,
UCXOJS U3 JIEMEHTHOI'O COCTaBa
(B %).
4.2 |CaoiicTBa VYcranaBnuBarth 1. 3aganus Ha cocTaBieHue OK 01
OpraHUYECKUX 3aBUCUMOCTH (PH3HKO- YPaBHEHUN XUMUYECKUX OK 02
COCTMHEHU I XUMHUYECKHX CBOKCTB peakuuil ¢ yyacTuem

OPraHu4YCCKUX BCIICCTB OT
CTPOCHUA MOJICKYJI

OpraHMYECKUX BEILIECTB Ha
OCHOBaHMUU UX COCTaBa U
CTpOEHHUS.

2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakui, WITIOCTPUPYIOIIHNX
XMMHYECKHUE CBOMCTBA C YUYETOM
MEXaHU3MOB MPOTEKAHUS
JAHHBIX pEaKkIHi U
TEHETUYECKOM CBSI3U
OpPraHUYECKUX BEILECTB Pa3HbIX
KJIACCOB.

3. PacuetHsble 3a1a4u MO
YpaBHEHUSIM PEaKIUN C
y4acTUEM OPraHUYECKUX
BEILIECTB.

4. Jlaboparopnas paboTa
«Ilonydenue stuneHa u
HU3YYEHUE Er0 CBOMCTBY.
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Moayas / Paznen

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema

4.3 |Opranuueckue Ob6ocHoBbIBaTh 3HaueHue u |[Ipaktuko-opuentupoBannsie  |OK 01
BEILIECTBA B IPUMEHEHHE OPTaHUYECKUX |3aJaHUs IO COCTaBJIECHUIO OK 02
KHU3HEIEATENILHOC |BEILECTB B OBITOBOM U XUMHUYECKHUX peaKIuii ¢
TH YeJIOBEKa. IIPOU3BO/ICTBEHHOMN y4acCTHEM OpPraHUYeCcKuX
[Tpon3BOACTBO U |IE€ATEILHOCTH YEIOBEKA UX |BELECTB, UCIOIb3YEMBIX JUI UX
IPUMEHEHNE (U3UKO-XIMHYECKUMH UACHTU(UKAIIY B OBITY U
OpraHUYECKHUX CBOIcTBaMH MIPOMBIIIJIEHHOCTH.

BELIECTB B
IPOMBIIIJIEHHOCTH

5 |Pa3pea S. HccnenoBars paBHoBecue |[KoHTposabhas padora
Kunernyeckue U (M CKOpPOCTb XUMHYecKUX |«CKOpOCTH XUMHYECKO
TePMOAMHAMMYEC |peaKI Ui PeaKnuu U XUMHYeCKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTeKAHUS
XHMHYECKHX
peakuuii

5.1 |Kunernueckue UccnenoBats BIusiHUE 1. JJaboparopnast paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHILIEHTpaluu BBIOOD: OK 02
IPOTEKAaHUS pearupyrouux BemecTB 1 |— «OmnpeneneHue 3aBUCUMOCTU
XUMHUYECKHUX TEMIIEPATYpPbl HA CKOPOCTh |CKOPOCTH PEAKIIUU OT
peakuui XUMHUYECKHUX PEaKIIUN KOHLIEHTPALUU pearupyronmx

BEILIECTBY;

— «OnpeneneHue 3aBUCUMOCTU
CKOPOCTH p€aKLUU OT
TEMIEPATYPbI».

2. IIpakTUKO-OpUEHTHPOBAHHBIE
TEOPETUUECKHE 3a/laHus Ha
aHanu3 (paKToOpoB, BIUSIOMINX
Ha U3MEHEHUE CKOPOCTHU
XUMHUYECKON PEaKIIHH.

5.2 |Tepmoaunamuyec |MccaenoBarh BAMSHUE 1. 3apaun Ha pacuetsl Temnobix |OK 01
KHE U3MEHEeHHS KOHLeHTpau# |3 dexToB xumuueckux peaxiuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMU CPENbI U (M ONPENEICHUE TUIIA PEAKLIUN
MPOTEKAHUS TEMIEPaTyphl Ha cMenIeHue |(I0 TerIoBoMy 3 eKTy: IK30-
XUMHUYECKHUX XUMHYECKOT0 PABHOBECUS | SHIAOTEPMHUECKHUE).
peaKkui. 2. ITpakTUKO-OPUEHTUPOBAHHBIC
PaBHOBecue 3aJjaHMs Ha IPUMEHEHUE
XUMHUYECKHUX npunumna Jle [larense ms
peaxuuit HaXO0XKJICHUS HallpaBJICHUS

CMCHICHUSA PaBHOBCCUSA
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Moayas / Paznen

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
XUMHUYECKON PEAKLIUU U aHAJIU3
(hakTOpOB, BIUSIOMINX HA
CMeIlleHne XUMHYECKOTO
paBHOBECHS.
3. JlJabopaTopHas pabota
«V3ydenue BIUSHUS pa3InIHbIX
(hakTOpOB Ha CMEIIIEHUE
XUMHUYECKOTO PaBHOBECHS.
6 |Pa3gex 6. Hccnenoars nucnepcunie | KonTpoabHas padora no reme
JucnepcHbie CHCTEeMbI «/lucnepcHble CHCTEMbD)
CUCTEMBI
6.1 |ducnepcHbie Paznuuathk nctuHHBIE 1. 3agaun Ha IPUTOTOBJICHUE OK 01
CUCTEMBI U pacTBOpPBI, KOJIJIOUIHBIE pacTBOpOB. OK 02
bakTopbI NX pacTBOpPHI U 2. [IpakTUKO-OpUEHTUPOBAHHbBIE
YCTOHYHBOCTH rpy0oaucriepcHbIE CHCTEMBI |pacueTHBIC 3aJaHus Ha
HAa OCHOBE XMMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,
HKCIIEPUMEHTA UCIIOJNIb3yeMbIe B OBITOBOM U
MIPOU3BOACTBEHHOMN
JESITEIbHOCTH YEJIOBEKA.
6.2 |HUccnenoBanue HccnenoBath pusnko- JIaGoparopHas paboTa (Ha OK 01
CBOWCTB XHMHYECKHUE CBOMCTBA BBIOOD):
JIMICTIEPCHBIX Pa3INYHBIX BUIOB — IIpuroroBieHue pacTBOpOB;
CUCTEM JUCTIEPCHBIX CUCTEM — HccnenoBanue qucnepcHbIX
CHCTEM.
7 |Pa3men 7. HccaenoBars cBolicTBa
KayecTBeHHbIe |OpraHMYecKHUX U
peakuuu HEOPraHMYeCKUX BellecTB
o0HapyXeHHs € MCI0JIb30BAHHEM
OPraHMYeCKMX H |Ka4YeCTBEHHBIX peakuuii
HEOPraHUYeCKuX
BellecTB
7.1 |O6HapyxeHue UccnenoBath 1. JJaboparopHnast pabota (Ha OK 01
HEOPTraHWYECKUX |KaueCTBEHHBIC PEAKIIUU BBIOOD):

KaTHuOHOB U
AHHUOHOB

HCOPTaHNYCCKUX BCIICCTB

— AHUINTUYECKHUE PEAKIIMU
kaTtuoHoB [-VI rpymnm;

— AHaJIUTUYECKUE peaKkluu
AQHUOHOB.

2. IlpakTyeckue 3a1anus Ha
COCTaBJICHHE YpaBHEHUM
peakuuii oOHapyKEeHUS
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Moayas / Paznen

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
KaTuoHOB [-VI rpynm u
AQHUOHOB, B T.4. B MOJICKYJISIPHON
¥ MOHHOM popmax.
7.2 |OGHapyxeHHe HccnenoBath 1. JTaboparopHast pabota (Ha OK 01
OpraHUYECKUX KaueCTBEHHbBIC PEaKLIUU BEIOOD):
BEIICCTB OpraHUYECKUX coequHeHuil |— KauecTBeHHbIe peakunuy Ha
OTJICIbHBIX OTJIEIbHBIX KJIACCOB OTJICIbHBIE KJIACChI
KJIACCOB C OpPraHMYECKUX BEIIECTB;
HCIIOJIb30BaHUEM — KavecTBeHHbII1 aHanmn3
KaueCTBEHHBIX OpPTraHUYECKUX COCTMHECHHM 10
peakiuit (YHKITMOHATTLHBIM TPYTITIaM.
2. IlpakTyeckue 3a1lanus Ha
COCTaBJICHHE KaYECTBEHHBIX
peakiuii OOHapyKEeHUS
OpPTaHUYECKUX COCAUHEHU.
Il |IIpuxnagnoii Moay.ib
8 [Pa3pmea 8. OuenuBarp nociaeaAcTBUs |3ammra Keica (¢ yuerom
Xumus B ObITY U |OBITOBOM U Oyayuei npogeccuoHaJIbHOM
NMPOU3BOJACTBEHH |MPOU3BOJACTBEHHOM JAesITeJIbHOCTH)
0ii 1esITeIbHOCTH |1eATeJILHOCTH YeJI0BeKa ¢
YeJI0BeKa MO3MIMH IKOJIOTHYECKOHU
0€e30MacHOCTH
Xumus B ObiTy 1 |OuenuBath nocnenctsus  (Keiic (¢ yuetom Oyaymei OK 01
MIPOU3BOJICTBEHHO [OBITOBOM U npodecCuoHaAIbHON OK 02
U JIEATENbHOCTH  |IIPOU3BOJACTBEHHOMN NeSITEIIbHOCTH) OK 04
YyeJoBeKa JIEATEIIbHOCTH YeJoBeKa ¢ |B03MOKHBIE TEMBI KEHCOB: OK 07
MO3UIMI SKOJIOTHYECKOU 1. IToTennenue kmuMara u
0e3omacHOCTH BBICBOOOKICHHE Ta30BBIX
TUAPATOB CO IHA OKEaHA.
2. Bynymue matepuansl ais
aBua-, MalINHO- U
MPUOOPOCTPOCHHUS.
3. HoBkle matepuainbl 4Jist
COJIHEUHBIX OaTapeil.
4. JIexapcTBa Ha OCHOBE
pacTUTEIbHBIX MIPENapaToB.
9.1 (Pa3men 9.1. HNuTepniperupoBaTh 3ammTa yueoHo-

HcciienoBanue u
XHMHYEeCKUI
aHAJIN3 00LEKTOB

XHMHYeCKHe Mpouecchbl U
siBJIeHHMsI B OnMocgepe

HCCJIEI0BATEILCKOr0 MPOeKTa
(c yuerom Oynymeit
npogeccuoHaIbLHOU
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Mopnyas / Pa3nea

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
ounocdepnbl AesiTeJIbHOCTH)
9.1.1|OcHoBBI BeimonasaTe nonueiit muka - | 1. JlJabopaTtopHas pabora OK 01
nabopaTopHoit HKCIIEPUMEHTAJILHOTO «OcHOBBI TabOpaTOpPHOI
MPAKTUKHU B HCCJICTOBAHMUSI C MIPAKTUKN».
npodeccuoHanbH |COOII0ICHIEM MPaBUIT 2. TUNoOBbIE pacyeThI 1O
BIX JJaOOpaTopHsX |0e30macHOro OOpameHHs ¢ |TeMaTHKe SKCIIEPUMEHTA.
BEILIECTBAMH U 3. 3agauu Ha BHIYUCIICHHE
1a60paTOPHBIM CpEIHETO 3HAYCHHUS
00opysOBaHHEM IKCIIEPUMEHTAILHBIX JTAHHBIX,
MOTPEIIHOCTH.
4. IIpencraBieHune pe3yibTaToB
IKCIIEPUMEHTA B PA3IMYHOM
¢dbopme (Tabnuia, rpaduk,
OTYeT, AOKJIaJl, TPE3CHTALIUS ).
9.1.2 | Xumunueckuii Hccnenosats xumuueckuii |1. Tect «CBoMCTBA U COCTaB OK 01
aHaym3 mpod BOJBI |COCTAB MPOO BOJIBI BOJIBD». OK 02
2. 3amanne «XUMHYECKHH OK 07

COCTaB BOJIbI, TUII BOJBI U
CIOCOOBI €€ MPUMEHEHUSD (C
UCIOJIb30BAHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. IlpakTUKO-OpUEHTUPOBAHHbBIE
TEOpPEeTUYECKHE 3aJJaHNs Ha
COCTaB BOJIbI U CIIOCOOBI
BBIP)KEHUST KOHIIEHTPAIHA 1
nepecyeT KOHLEHTpalui (¢
WCIIOJIH30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JTaboparopHas paboTa Ha
BEIOOD:

— OuncTtka BOJbI OT
3arpsI3HEHUM;

— Onpenenennie pH Boabl u ee
KHUCJIOTHOCTH;

— Onpenenenne )XeCTKOCTH
BOJIBI M CITOCOOEI €€
yCTpaHEHHUS.
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Moayas / Paznen

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
9.1.3 [ Xumudeckwii UccnenoBars xumuueckuit |1. Tect «Opranudeckue u OK 01
KOHTPOJIb COCTaB MPOIYKTOB MUTAHUSI |HEOpPraHMYECKHUE BEIIECTBA, OK 02
KayecTBa BXOJsilKE B cocTaB poaykToB (OK 07
MIPOJYKTOB MIUTaHUS.
MUTaHUS 2. [IpakTHKO-OpHUEHTUPOBAHHBIE
3a/1aHM 110 KYJIMHAPHOU
TEMaTHUKe.
3. JlaboparopHas paboTta (Ha
BBIOOD):
— OOHapy)eHue HUTPATOB B
MPOIYKTAaX MUTAHHUS,
— HccnenoBanue npoayKkToB
MUTaHUS Ha HaJH4YUe YTJIEBOJOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJU4He YTIIEBOJIOB
(kpaxMma, IJII0K03a, caxapo3a).
9.1.4 | XuMnueckuii Uccnenosats xumuueckuit |1. TecT mo teme «Xumuueckuii |OK 01
aHaJm3 mpood COCTaB MPOO MOYBHI COCTaB HEOPTaHUYECKUX U OK 02
MTOYBBI OpPTraHUYECKUX yIOOPECHUIN. OK 07

2. 3amanne «B3auMoCBsI3b
COCTaBa MOYBBI, THUII [TIOYBHI U €€
Ha3HAYCHUS.

3. JJaboparopHas paboTa (Ha
BBIOOD):

— ObGHapyxeHue
HEOPraHUYECKHUX ITpUMeECcE B
po0ax MoYBHI;

— Onpenenenue pH BoaHOM
BBITSDKKU TIOYBBI, €€
KHMCJIOTHOCTH U LIEJIOYHOCTH.
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Moayas / Paznen
/ Tema

PesyabraT 00yuenus

OueHo4yHbIC MepONIPUATHS

OK

9.15

Hccnenosanune
00BEKTOB
ouocdepsl

UccnenoBats XuMHUYECKUIA
cocTaB 00BEKTOB OHOCGhEpHI
Ha MPUMEpE MPOAYKTOB
MIUTAHUS, BOJBI M ITOYBI

VYueOHO-ucClIe10BaTeIbCKHI
MPOEKT B 00J1aCTH
HCCIea0BaHusI O0OBEKTOB
ouocdepsl.

Bo3MoskHBIE TEMBI IPOEKTOB:
1. UccnenoBanue cocraBa
MHHEPAIBHON BOJBI U
PEKOMEH/IAINH TI0 €€
HCIIOJIB30BAHUIO.

2. UccnenoBanue
paspyuaroniero 1eicTBus
MIPUPOJTHOM BOJIBI HA
CTPOUTENbHbIE MaTepPHAIIBI.
3. CocraBieHue nIpoeKTa
IBETHUKA/Oropoja/cana B
3aBHCUMOCTH OT COCTaBa
MIPOaHATN3UPOBAHHBIX TTOYB.
4. CocraBicHHe
cOamaHCUPOBAHHOTO MEHIO Ha
JIeHb (HECII0) B 3aBUCHMOCTH
OT COJEPKaHUSI XUMHUECKHUX
Makpo U MUKPODJIEMEHTOB B
MPOYKTaX MTUTAHHMSL.

5. UccaemoBadue KauecTBa
MUTHEBOIT BOJIBI.

6. UccnenoBanue mpod
BOJIONTPOBOHOM BOJIBI HA
MpeIMeT yCTpaHEeHHUS
’KECTKOCTH.

7. YcTpaHeHHe )KECTKOCTH BOJIbI

B CEJIbCKOXO03SIUCTBEHHO
NEITEILHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3nen 9.2.
HcciaenoBanue u
XMMHYECKHUA
aHaJIN3 00bEKTOB
TeXHOC(pepsI

HNuTepnperupoBaTth
XHMHYeCKHe MPouecchl U
sIBJIeHUs B TexHoc(epe

YuedHo-ucciien0BaTe/bCKUit
MPOEKT (¢ y4eToM Oyayiuuei
npogdeccuoHaIbLHOM
J1esITeIbHOCTH)
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Mopnyas / Pa3nea

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema

9.2.1|OcHoBBI BemomnasaTe nonHeii ukn |1, JJaboparoprast pabota OK 01
nabopaTopHOit HKCIIEPUMEHTAJILHOTO «OcHOBBI TabOpaTOpHOI
MPAKTUKHU B UCCJIETOBAHMUS C MIPAKTUKN».
npodeccuoHanbH |COOII0ICHIUEM MPaBUII 2. TUNOBBIE pacyeThI 110
BIX JJa0opaTopusiX |0e30macHOro oOpalleHus C |TeMaTUKe HKCIIEPUMEHTA.

BEILIECTBAMH U 3. 3agauu Ha BHIYUCIICHHE
1a60paTOPHBIM CPEIHEro 3HAYCHUS
000opyaOBaHHEM SKCIEPUMEHTAJIbHBIX JIaHHBIX,
MOTPELTHOCTH.
4. IIpeacraBiieHue pe3yabTaTOB
IKCIIEPUMEHTA B Pa3IMYHOM
dhopme (Tabauna, rpaduk,
OTYET, TOKJIAJ, PE3CHTAIH).

9.2.2 | XuMunueckuii Uccnenosars xumuueckuii |1. 3agaun Ha onpenesieHre OK 01
aHaju3 rnpoo COCTaB MPOO TEXHUYECKOW |METasIOB, HEOPTaHUYECKUX OK 02
TEXHUYECKOU BO/IbI AHUOHOB M OPraHUYECKUX OK 07
BOJIBI BEILIECTB B TEXHUUECKOU BOJIE

Pa3HOI0 Ha3HAYCHUS.

2. [IpakTuKO-OpUEHTUPOBAHHbIE

TEOpEeTUYECKHE 3aJJaHNs Ha
COCTaB BOJBI U CLIOCOOBI
BBIPQ)KEHUS! KOHLIEHTPALMHA U
nepecyeT KOHLEHTpaIui (¢

HCIIOJIb30BAHUEM HOPMATHUBHBIX

JIOKYMEHTOB).
3. 3ananue «XUMUYEeCKUI

COCTaB TEXHUYECKOM BOJIBI, THII

BOIBI U CIIOCOOEI €€
MIPUMEHEHUSD (C

HCIIOJIb30BAHNUEM HOPMATHUBHBIX

JIOKYMEHTOB).

4. JTaboparopHas paboTa (Ha
BBIOOD):

— Onpenenenne XJIOPUI0B
METOJIOM TUTPOBAHUSI B
TEXHUYECKOH BOJIE;

— OnpezeneHne KecTKOCTU
TEXHUYECKOH BOJBI METOJIOM
TUTPOBAHUSI.
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Mopnyas / Pa3nea

Ne PesyabraT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema

9.2.3 | Xummnueckuit Uccnenosats cogepxanne |1. Tect no teme «Xumuueckuii |OK 01
KOHTPOJIb VIJIEKUCIIOTo Ta3a B BO3ayXe (cocTaB atMocdepHoro Bozayxa |OK 02
KadyecTBa BO3yXa 1 BO3JIyXa pabouei 30HBD. OK 07

2. IIpakTUKO-OpUEHTUPOBAHHbIEC
3a/laHus HA XUMUYECKHUI aHaIn3
coCTaBa BO31yXa.

3. JlaboparopHast pabota
«OmnpeneneHue coepKaHus
YIJIEKUCIIOTo Ta3a B BO3/1yXe
MOMEILIEHUs IKCIIpecc-
METOJIOM.

9.2.4 | XuMuaecKkui HccnenoBath npoOsI 1. IIpaktuxo-opuentupoBanusie |OK 01
aHanu3 npood MaTepHaJoB CTPOUTENIBHO- [3aJaHus [10 XUMUYECKOMY OK 02
MaTepuasoB pecTaBpaluOHHON aHaJIM3y Ipob MaTepranoB OK 07
CTPOUTENBHO- JESTENIbHOCTH U JU3aiiHa  |CTPOUTEIHbHO-PECTaBPAIMOHHOMN
pecTaBpaloOHHOM NeSITeIbHOCTH U IW3aiHa.
JeSATeTbHOCTH U 2. Jlaboparopnas padota (Ha
nr3aitHa BBIOOD):

— U3roroBienue kpacok
(mo160p MUTMEHTOB U
CBSI3bIBAIOIIMX BEIIECTB);

— HccnenoBanue cBOUCTB
BSDKYIIIUX BEIECTB HA IPUMEPE
THIICA.

9.2.5|UccaenoBanue HccnenoBath XUMHUYeCKU | Y4ueOHO-HCCIIEN0BATEILCKUN OK 01
00BEKTOB cocTaB 00BEKTOB MIPOEKT B 00JIaCTH OK 02
TexHOoc(hepsl TexHoc(hepsl HAa IpUMEpe  [HcCIe0BaHus 00BEKTOB OK 04

TEXHUYECKON BOJBI U TEXHOC(EPHI. OK 07

MaTCpHraJIOB CTPOUTCIILHO-
peCTaBpaHHOHHOﬁ
JIESATEIbHOCTH U Au3aiiHa

Bo3MmoxHbBIE TEMBI IPOEKTOB:
1. KonTposns kauecTBa
TEXHUUYECKOHN BOJIbI pa3HbIX
BHJIOB B COOTBETCTBHH C
meroaukamu 1o ['OCT.

2. Co3panue AeKOpaTUBHOU
HITYKATypKH.

3. [TurMeHTHI B U3JETUAX U3
CTeKJIa.

4. UccnenoBanue
pa3pyLIAOUIErO ACUCTBUS BOIBI
Ha CTPOMUTEJIbHBIE MaTEPHUAIIBL.
5. OneHka cocTosIHUS BO3/1yXa
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Mopnyas / Pa3nea
/ Tema

PesyabraT 00yuenus

OueHo4yHbIC MepONIPUATHS

OK

pabodeii 30HbI CIIeHATICTA
(TeXHOJIOTa, CTPOUTENIS | T.II., C
ydeToM 00J1acTh
npodecCuoHaIbHON
JeSITeIbHOCTH) B COOTBETCTBHU
C HOPMATHBHBIMU
JOKyMEHTaMH.

55



	‎\\server\link\на сайт\Догадкина Е.А\Программы 2023-2024\ИТОГОВЫЕ НА САЙТ\программы и ктп Куприянова Н.А\1-1 химия углубл 1.docx‎
	1. Общая характеристика рабочей программы общеобразовательной дисциплины «Химия»
	.2 Структура и содержание общеобразовательной дисциплины «Химия»
	3. Условия реализации программы общеобразовательной дисциплины
	4. Контроль и оценка результатов освоения общеобразовательной дисциплины


