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— Ilpukaz MunucrepctBa npocsemieHust Poccuiickoit @enepannu ot 24.08.2022
No 762 «O06 ytBepxknenuu [lopsika opranu3aiuu U OCyIIECTBICHUS 00pa3oBaTeIbHOM
NEATEIPHOCTH TI0 O00pa30BaTEeNbHBIM TPOTpaMMaM CpPEAHETO MPo¢deCcCHOHATHHOTO
oOpazoBanus» (3apeructpupoBaHo B MwuHHCTEpCcTBE IOCTUIMU  Poccuiickoii
®enepanuu 21.09.2022 Ne 70167)

— IIpuka3z MunucrepctBa npocsemieHus: Poccuiickoit @enepannu ot 12.08.2022
Ne 732 «O BHeceHuUM U3MeHEeHU B (heiepalibHbIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIM
CTaHJApPT CPeIHETOo O0IIero 0Opa3oBaHMs, YTBEPKICHHBIN MPUKa3oM MuHUCTEpPCTBA
oOpazoBanuss u Hayku Poccmiickoit ®eneparun ot 17.05.2012r. Ned413»
(3apeructpupoBano B Munuctepctse roctutinu Poccuiickoit @enepanun 12.09.2022 Ne
70034)

— MHWHcTpykTHBHO-METOAMYECKOEe TMHUChMO JlemaprameHTa ToCyJIapCTBEHHOM
MOJIUTUKH B chepe cpeIHeTo NMpodhecCHOHAIBHOTO 00pa3oBaHus U MPOodheCCUOHATIBHOTO
oOyuenust ot 20.07.2020r. Ne 05-772 mo opraHu3zanuu TPUMEHEHUSI COBPEMEHHBIX
METOJMK W TMPOrpamMM TMpenojiaBaHus Mo 0011eo0pa3oBaTeIbHBIM JUCHUILUIMHAM B
cUCTEME CPEIHETO po(heCcCUOHATBLHOTO o0Opa3oBaHusl, YUYUTHIBAIOIIHNX
oOpa3zoBaTebHbIE TOTPEOHOCTH OOy4YarolmUXCsa O00pa30BaTENIbHBIX OpPTraHU3aIINi,
peaNMn3yoUIMX MPOrpaMMbl CPETHETO MPOPECCUOHATIBHOIO 00pa30BaHUs

— IIucemo JlemapramMeHTa TroOCyIapCTBEHHON TMOJUTHKH B cdepe CcpeaHero
npodecCUOHAILHOTO 00pa3oBaHus U NMPodhecCHOHAIBLHOTO 00yueHuss MuHUCTEpCTBa
npocsenieHust Poccuiickoit @enepanuu ot 14.04.2021r. Ne05-401 «MeTtoguueckue
PEKOMEHIAIMY 110 peau3aliy CPEAHET0 00IIero 0Opa3oBaHus B MPEEIax OCBOCHHUS
o0pa3zoBaTeIbLHON TPOrpaMMbl CpeHEr0 MPO(HECCHOHATBLHOTO 00pa30BaAHUS

— Ilpumepnass pabouas mnporpamma  00IIEOOPA30BATENHHOW JAUCIUILIAHBI
«Maremaruka» U1 ipodeccHOHaIbHBIX 00pa30BaTENbHBIX OpraHu3aiuil (0a30BbIN
YpPOBEHb, BapuaHT 2), paspaboranHas MHCTUTYTOM pa3BuThd MNpodhecCUOHAIBHOTO
oOpazoBanus, 2022r.
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1. OBIIIAS XAPAKTEPUCTUKA PABOYEM ITPOTI'PAMMBI
OBIUIEOBPA3OBATEJBHOM IUCHUIIIMHBI «XUMUS»

1.1. Mecto aMCHUILVIMHBI B CTPYKTYpe OCHOBHOH mnpodeccHOHAJIbHOM

oOpa3oBareabHoil nporpammsl CIIO:

Oo6meoOpa3oBaTeabHas IUCHHUIUIMHA «XHMUS» SBISICTCS 00S3aTECIbHONW YacCThIO
o011eo0pa3oBaTeabHOTO KUKIIA 00pa30BaTENbHOM NporpaMmMbl B cooTBeTCTBHH ¢ PT'OC
o ipodeccun 43.01.09 Ilosap, koHAUTED

1.2. llesiu ¥ uIaHUPYeMble Pe3yJabTaThl 0CBOEHHS JUCHMILIUHbI:
1.2.1 Heanb AUCHUNJINHBI

CopeprkaHue mporpaMmmbl 00111€00pa30BaATENBHON TUCIUTIITUHBI « X UMHUS
HaIpaBJICHO Ha JOCTIKCHUE PE3YIHTATOB €€ N3YUEHHUS B COOTBETCTBUU C
tpeboBanusiMu @I'OC COO ¢ yuyetom npodeccuonanbuoi HanpasieHHocT OI'OC

CIIO.

1.2.2 IlnanupyemMbie pe3yJibTaThl OCBOCHHS 0011€00Pa30BaTEILHOM U CHMILIMHBI

B coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco6oe 3HaueHne AUCIUIUIMHA UMEET NMPU (POPMHUPOBAHUH U PA3BUTHH OOIIHX

KOMHGTCHIII/Iﬁ 151 HpO(i)eCCI/IOHaJ'IBHBIX KOMHCTCHIII/Iﬁ.



Koa m

IInanupyemble pe3y/bTaThl 0CBOCHHUS THCIUIIIUHBI

HAUMEHOBAaHMeE

Q)OpMpreMLIUX Oo0mme JAucuunianHapHbie

KOMIIeTeHI il

OK 01. B yacTu Tpy10BOr0 BOCIMTAHMS: - BJAJETh CHCTEMOW XUMHUYECKHMX 3HAHMM, KOTOpas BKIIOYAET:
Bribupats - TOTOBHOCTh K TPYZy, OCO3HaHHE [IEHHOCTH MAacTEPCTBA, | OCHOBOMIOJATAIONINE TIOHATHS  (XMMHYECKUWA DJIEMEHT, aToM,
CHOCOOBI TpyA0II00HE; JNEeKTpOHHas 0000YKa aroma, S-, p-, d-dJIIEKTPOHHBIE OpOUTAIH
penieHus 3aaaq - TOTOBHOCTH K aKTUBHOM JIESITEIBHOCTH TEXHOJIOTMYECKOM | aTOMOB, HMOH, MOJEKYJa, BaJE€HTHOCTh, JJIEKTPOOTPHUIIATEIBHOCTb,
npodeccuoHanbH | U COIMAIbHOU HaIpaBJIEHHOCTH, CIIOCOOHOCTH | CTENEHh OKHUCIIEHHUS, XMMHYECKas CBsS3b, MOJb, MOJSpHas Mmacca,
O IESATEIBHOCTH | MHUIIMUPOBATh,  IUIAHUPOBATH W CAMOCTOSITEIILHO | MOJIIPHBIA 00BEM, YIIIEPOIHBIA CKeJeT, (DYHKIMOHANbHAS TPYIIa,
MPUMEHUTEIBHO | BBIMOJIHATH TaKyIO EATEIbHOCTb; paaukan, M30Mepus, H30Mepbl, TOMOJIOTUYECKUN psAll, TOMOJOTH,
K Pa3JInYHbIM - MHTEpEeC K pa3InYHbIM cdepamM NpodeCCHOHATBHON | yIIIeBOAOPOAbI, KHCIOPOA- W  a30TCOJAEpKaIlde COCIMHEHUS,
KOHTEKCTaM JeSITeNIbHOCTH, OMOJIOTMYECKH AaKTHBHBIE BellecTBa (YIJIEBOABI, >KHUPBI, OENKH),

Osaanenne YHUBEPCAJIbLHBIMH
NMO3HABATEJbLHBIMU el CTBUSIMM:

a) 0a30BbIe JIOTHYECKHE AeiCTBUS:

- CaMOCTOATENBHO (HOPMYyITUPOBaTh U aKTYaJIU3UPOBATH
pobIeMy, pacCMaTpPUBATh €€ BCECTOPOHHE;

- YCTaHABJIMBAThH CYIICCTBEHHBIN MPU3HAK MJIM OCHOBAHUS
JUIsL CpaBHEHMSI, KJIacCu(UKAIUN U 0000IIEeHUS;

- OTIPEACTATH LEH JCSITeIbHOCTH, 337aBaTh TApaMETPhI U
KPUTEPUU UX JOCTHKCHHUS;

- BBUIBIISAITh 3aKOHOMEPHOCTH W  TNPOTUBOpPEYUS B
paccMaTprUBaEMbIX SIBIICHHAX;

- BHOCHTh KOPPEKTHUBBI B JICATEIILHOCTh, OIICHUBATh
COOTBETCTBUE pE3YJIbTATOB IIEJTSM, OLEHHBATH PHUCKU
MOCTICICTBUI JIEATEITLHOCTH,

- pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPH PEIICHUU
KU3HEHHBIX MPOOJIeM

0) 0a3oBbIe HCCIEN0BATEIbCKHE TeHCTBUS:

- BIQJCTh HaBBIKAMU Y4YeOHO-HCCIIEOBATEIBCKOW U
MPOEKTHOM  NIEATENbHOCTH, HAaBBIKAMU  pa3pelIeHus
npo0em;

Y4eOHbIMU

MOHOMEp, TMOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIC
COCIMHEHMS, KPUCTAJUIMYECKash PEIIeTKa, THUIIbl XUMUYECKUX
peakuuii (OKUCIUTENIBHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHAOTEPMHUYECKHE,  pEaKluu  HOHHOrO  oOMEeHa),  pacTBOp,
BJIEKTPOJIUTHI, HEINEKTPOIUTHI, JIEKTPOJIUTHYECKAS OUCCOLHALNSA,
OKHCJIUTENb, BOCCTAHOBHTENIb, CKOPOCTh XHMHUYECKOW peakiuu,
XUMHUYECKOE PaBHOBECUE), TEOPUU U 3aKOHBI (TEOPHUST XUMUYECKOTO
CTpoeHUsl opraHudeckux BemectB A.M. byrtnepoBa, Tteopus
BJIEKTPOJUTUYECKON JHCCOLMaluu, nepuoandeckuit 3akon JI.M.
MenzeneeBa, 3aKOH COXpaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHH, (PAKTOJIOTHYECKUE CBEACHUS O
CBOMCTBaX, COCTaBe, MOJYyUYEHHWU U OE30MaCHOM HCIOIb30BAHUU
BOKHEUIIINX HEOPTraHWYECKUX U OPraHUYECKUX BEIUIECTB B OBITY U
MPAaKTUYECKON JeATEIbHOCTH YETIOBEKA;

- yYMETh BBUBJISATH XApPAaKTEpPHbIE TMPU3HAKK U B3aUMOCBS3b
W3YUYEHHBIX MOHATUM, MPUMEHATh COOTBETCTBYIOIIHUE MOHATUS NPU
ONMCAaHUM CTPOEHUSI U CBOMCTB HEOPraHMYECKUX W OPraHUYECKUX
BEILIECTB U UX MPEBPAIICHUI; BBISBIATh B3aUMOCBSI3b XUMUYECKUX
3HAHUU c MOHATUSAMHA u MPEICTABICHUSIMHU JIPYTHX
€CTECTBEHHOHAYYHbIX MPEIMETOB;




- BBIABIIATH MMPUYIUHHO-CJICACTBCHHBIC CBsA3H u
AKTyaJIM3UPOBaTh 34a7a4y, BbIIBHI'aTb THUIIOTC3Yy €€
peliCHrd, HaXOAWTL ApPryMCHTBI Ui AOOKa3aTCJIbCTBA

CBOMX YTBEPXKICHUMU, 3aJlaBaTh MapaMeTpbl U KPUTEPUU
peLICHUS;

- QHAJIM3UPOBATH TOJYYCHHBIE B XOJ€ PELICHHS 3a7aqyu
peBy.HI)TaTI)I, KpHTH‘IGCKI/I OlLICHHUBATh UX ZIOCTOBepHOCTB,
MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

- YMGTB HepeHOCI/ITB 3HAHUS B HO3HaBaTeJIBHYIO nu
HpaKTI/I‘—IeCKYI-O O6J'IaCTI/I KUBHEACATCIIBHOCTH,

- YMETh MUHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX
o0OJiacrei;

- BBIIBUTaTb HOBBIE HJEW, MpeasiaraTb OpPUTHHAIbHBIC
IIoaxoabl 1 pemeHI/m;

- CIIOCOOHOCTH MX MCIIOJIB30BAaHMUA B II03HABATEIHLHOM U
COIMAJIbHOW MPAKTUKE

- yMETh MHCINOJIb30BaTh HAWMEHOBAaHUS XMMUYECKUX COEIMHEHUMN
MEXIYHapOAHOIO COK3a TEOPETHYECKONM M NPUKIATHOW XUMUU U
TpUBHAJIbHbIE HAa3BaHUs Ba)KHEWIINX BEIIECTB (STUJIEH, allETUJIEH,
rnuiepuH, (eHon, QopManbaerus, yKCyCHas KHCIOTa, TJIHLUH,
yrapHblii Ta3, YIJIEKUCHIbIA Tra3, aMMHaK, raiieHas HW3BeCTb,
HeralleHas U3BecTb, IUThEBAsI COJa U APYTUX), COCTABIATh (POPMYIIbI
HEOPraHUYECKHUX M OPraHUYECKUX BELECTB, YPaBHEHUSI XUMUYECKUX
peakiuii, OOBACHATb HUX CMBICH; TOATBEPXKIATh XapaKTepHbIE
XUMHUYECKHE CBOICTBa BEIIECTB COOTBETCTBYIOIIUMHU
SKCIIEPUMEHTAMHU U 3alUCSAMU YPaBHEHUIN XUMUYECKUX PeaKIuii;

- yMeTb  YyCTaHaBIMBAaTh IIPUHA]JIEKHOCTD M3Y4YEHHBIX
HEOPraHMYECKUX M OpPraHMYeCKHX BEIIeCTB K OINpeAeSIeHHbIM
KJlaccaM M TpyIlaM COEIUHEHWM, XapaKTepu30BaThb MX COCTaB U
BOXHEHIIIME CBOMCTBA; OMNPEAECIATh BHUIbl XUMHUYECKHUX CBSI3EH
(KoBaJieHTHasi, MOHHAs, MeTaJUIMYecKasi, BOJOPOAHAs), THIIBI
KpUCTAIJIMYECKUX  PEIIeTOK  BELIeCTB;  KiacCU(UIUPOBATH
XMMHYECKHE PEAKIINY;

- chopMHUpOBaTh MPECTABICHUS: O MATEPHAIBHOM €IMHCTBE MUPA,
3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBJIIEHUI IPUPOJBI, O MECTE U
3HAYEHUU XUMHUU B CHCTEME €CTECTBEHHBIX HAayK U €€ poJid B
o0ecreyeHnr yCTOMYMBOrO pa3BUTHS 4YEJIOBEYECTBA,. B PEIICHUH
mpoOyieM  SKOJOTMYECKOW,  SHEpPreTMYecKMit ¥ MUIIEeBOU
0€30IaCHOCTH, B Pa3BUTUU MEAULUHBI, CO3/IaHMU  HOBBIX
MaTepuagoB, HOBBIX HCTOYHHUKOB DJHEpPruu, B oOecrneyeHuu
panoHaIbHOIO IIPUPOIOTIOIB30BAHUS, B ¢dbopmupoBaHUU
MHPOBO33pEHHS U OOWEeH KyJbTypbl 4eJOBeKa, a TakKke
9KOJIOTUYECKH OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY 3JI0POBBIO U
MPUPOAHOM Cpee;

-BJIaJIETh CUCTEMOW XHUMHUYECKMX 3HAHUH, KOTOpas BKIJIIOYAET:
OCHOBOTMOJIararonue moHsATHs ( AOMOJHUTENBHO K CUCTEME TOHATUI
6a30BOr0 ypOBHS) — U30TOIBI, OCHOBHOE M BO30YK/IEHHOE COCTOSIHHE
aToMa, TMOpHAM3alMs aTOMHBIX OpOuTajneil, xumudeckas CBs3b (
CUT'Ma M KpaTHbIE CBSA3HM), MOJSpHAas KOHILIEHTpalUs, CTPYKTypHas
¢dbopmyna, nzomepus ( CTpyKTypHas, reoMerpuueckas (ILMC-TpaHC-




W30MEpHsi), THUIBl XUMHYECKUX PEAKIMA (TOMO- M TeTepOTCHHBIE,
oOpaTuMble ¥ HEOOpaTHMbIE), PACTBOPHI (MCTUHHBIE, JHUCIIEPCHBIE
CUCTEMBI), KPUCTAUIOTUIPATHI, CTENICHDb JUCCOIMAIINH, DJIEKTPOIIU3,
KpPEKUHT, pu(OpPMHHT); JeKall[ie B OCHOBE TOHUMAaHUS TPUUNHHOCTH
Y CHCTEMHOCTH XUMHUYECKUX SBIICHUH, COBPEMEHHBIC TIPEJICTABICHUS
O CTpPOGHMHM BellecTBa Ha aTOMHOM, MOJEKYJISIPHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX, WPEJICTaBICHHUS O MEXaHH3MaxX
XUMHUYECKHX PEaKIHii, TepMOJWHAMUYECKHE U KUHETHYECKHE
3aKOHOMEPHOCTH WX TMPOTEKAaHUsS, O XHUMHUYECKOM PABHOBECHH,
JUCTICPCHBIX CHUCTeMaX, (DAaKTOJIOTHYECKHE CBEICHUS O CBOMCTBAX,
cocTaBe, MONy4YeHHH U 0e30MacHOM HUCIOJIb30BAHUU BAXKHEHIIMX
HEOPTaHWYECKUX W OPTaHUICCKUX BEIIECTB B OBITY W MPAKTUICCKOM
NeSTeIbHOCTH YeJIOBeKa; OOIINUX HAYYHBIX MPUHITUIAX XUMHUYECKOTO
MPOM3BOJICTBA (HA MPUMEpPE TPOU3BOACTBA  CEPHOUM KHCIIOTHI,
aMMuaKa, MeTaHoJa, nepepaboTka HeDTH);

- yMeTh TIPOBOJUTH PACUETHI IO XHUMHUYCCKUM (OpMyJiaM u
YPaBHEHUSM XMUMHUYECKHX PEaKIMi C UCTIOJIh30BAaHUEM (PU3UYECKUX
BEJIUYHH, XapaKTEPU3YIOMINX BEMIECTBA C KOJMICCTBCHHON CTOPOHHBI:
Maccel, oOBemMa (HOpManbHBIE YCIOBHUS) Ta30B, KOJUYECTBA
BEIECTBA; pPACUYETHI 110 HAXOXKJICHUIO XUMHUYECKOW (DOpMyJIbI
BEIIECTBA: pacyeThl Macchl  (00ObeMa, KOJMUYECTBa BEIIECTBA)
MPOJYKTa peaKkiliy, €ClIM OJTHO M3 MCXOJHBIX BEIICCTB JIAHO B BHJIC
pacTBopa C OIpeNeleHHOW MaccOBOM JOJeH pacTBOPEHHOTO
BEIIIECTBA WJIH JaHO B U30BITKE (MMEET MPUMECH ); paCUeThl MacCOBOM
WM 00BEMHOM JTOJIU BBIXOJIA MTPOYKTA PEAKIIHH; PACUETHI TETIJIOBOTO
s dexra peakinii, 00bEeMHBIX OTHOIIICHUH T'a30B;

-YMETb BBISBIISTH XapaKTepHbIC PU3HAKU U B3aUMOCBSI3b N3yUE€HHBIX
MOHATHIA, MPUMEHATh COOTBETCTBYIOIINE IMOHATHS TPU ONMHCAHHH
CTPOEHHUS U CBOMCTB HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB U UX
MIPEBPAICHUH; BBISIBJIIATH B3aUMOCBS3b XUMHYECKUX 3HAHHHA C
MOHATHSIMH ¥ TIPEJCTABICHUAMU JPYTUX TMPEAMETOB Uit Ooiee
OCO3HAHHOTO TIOHUMaHUS U OOBSICHCHHS CYIIHOCTH MaTepPHAIEHOTO
€IMHCTBA MHUPA; UCIOIH30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
OOBSICHEHUS W  TPOTHO3UPOBAHUS  SBJICHHHA,  WMCHOIIHUX




€CTECTBEHHOHAYUYHYIO MIPUPOAY;
-YMETb HCIIOJIb30BaTh HAUMEHOBAHHWA XHMHYECKUX COCIUHEHUN
MEXIYHAPOJHOTIO COK03a TEOPETHUYECKOW W MPUKIAIHOW XUMUHU U
TPUBHAJIBHBIE HA3BaHMs BELIECTB, OTHOCALIMXCA K W3yYEHHBIM
KjlaccaM  OpraHMYeCKMX U  HEOPraHM4eCKMX  COEAMHEHMUI;
UCIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBIE€HUS (HOpMYI
HEOPraHUYECKUX  BEIIECTB, MOJEKYJSPHBIX M  CTPYKTYpPHBIX
(pa3BepHYTBIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHMUECKUX
BELIECTB; COCTaBISATh YPAaBHEHUS XMMMUYECKUX peakUMi u
packpblBaTh HX CYUIHOCTh: OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MOCPEeCTBOM COCTABIIEHHUs 3JIEKTPOHHOTO OajlaHca ATHUX
peakuuii; peakiui HOHHOTO OOMEeHa IMyTeM COCTaBJIEHUS UX MOJIHBIX
U COKpAILlEHHBIX HOHHBIX YPaBHEHUI; PEAKIIMU TUAPOJIN3a, PEAKIINN
KOMILIEKCOO0pa30BaHus (Ha IpUMEPE THAPOKCOKOMITIIEKCOB ITMHKA U
aMMuaka); IOATBEPXKJaTh XapaKTEpHble XMMHUYECKUE CBOMCTBA
BEIIECTB COOTBETCTBYIOIIMMM 3KCHEPUMEHTAaMU U  3alUCAMHU
YPAaBHEHUN XUMUYECKUX PEAKIUN;

-yMeThb KJIacCU(pUIMPOBaTh HEOPraHWYECKHE U OpPraHUYEeCcKue
BEIIECTBA M XMMHUYECKHE pEaKIMM, CaMOCTOSATENBbHO BBIOMpAThH
OCHOBaHUSI M KpUTEpUM JUid  KJACCU(PUKAUUU  H3yYaeMbIX
XMMHUYECKHX OOBEKTOB; XapaKTepH30BaTh COCTAaB M BaKHEHIINE
CBOMCTBa BEIECTB, MPUHAUIEKAIMIUX K ONPEIENIEHHbIM KJIaccaMu
rpymnnaM COeJUHEHUH (TMpOCThie BELIECTBA, OKCHIbI, T'MJIPOKCHUIBI,
COJIM; YIJIEBOAOPOJBI, TPOCTBbIE D(PUPHI, CHUPTHI, ¢beHnousbl,
aJIbJIETU/IbI, KETOHBI, KAPOOHOBBIE KMCIIOTHI, CJIOXKHBIE F(UPHI, )KUPBI,
YIJIEBO/bI, aMUHBI, AMHUHOKUCIIOTBI, OENKM); MPUMEHATh 3HAHHS O
COCTaBE M CBOMCTBaxX BEUIECTB JUIsl SKCIIEPUMEHTAIbHOW IPOBEPKHU
TUIOTE3 OTHOCUTENILHO 3aKOHOMEPHOCTEHN MPOTEKaHUsI XUMHUYECKHX
peakuuii ¥ MPOTHO3UPOBAHUS BO3MOKHOCTEHN UX CYILIECTBOBAHMS;
-yMeThb TOATBEpPXkJaTh Ha KOHKPETHBIX MpPUMEPAX XapakTep
3aBUCHUMOCTH pEeaKMOHHON CHOCOOHOCTH OpraHMYECKHUX
COEIMHEHUI OT KpaTHOCTU M THUINA KOBAJEHTHOW CBs3U (cUrMa),
B3aMMHOI'O BJIMSHUSA aTOMOB U I'PYII aTOMOB B MOJIEKYJIAX; a TaKKe
OT OCOOEHHOCTEN peanu3aluy pa3IudHbIX MEXaHU3MOB MPOTEKAHUS




pEaKLHnii;

-yMETh XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM B BO30YXJICHHOM COCTOSIHUM) W HOHOB XHUMHYECKUX
sneMeHToB 1 — 4 nepuomoB Ilepuoguueckoil  cUCTEMBI
J.M.MenneneeBa M UX BAICHTHBIE BO3MOXKHOCTH, HCIIONb3YS
MOHATHUSA S-p-d —3JIEKTPOHHBIE OPOUTAIH, YHEPTETUYECKUE YPOBHH;
OOBSICHSITh 3aKOHOMEPHOCTH H3MEHECHHSI CBOWCTB XHUMHYECKHX
JJIEMEHTOB M 00pa3yeMblX HMMH COEAMHEHUH TI0 TIepuojaM |
rpyIaM;

OK 02.
Ncnonb3oBath
COBPEMECHHBIC
CpeJICTBa TIOUCKa,
aHajau3a u
UHTEpIpeTaluu
UH(pOpPMALIUU U
uHGOPMaLIMOHHBI
€ TEeXHOJIOTU!
JUTSI BBITIOJTHEHUS
3a/1a4
npodeCCHOHAIIbH
Ol AEeSATENTbHOCTH

B 00s1acTH IEHHOCTH HAYYHOTO MO3HAHMS

- c(hopMUPOBAHHOCTH MHPOBO33pPEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH W OOINECTBEHHOW NPAKTHUKH, OCHOBAHHOTO Ha
Juanore KyjiabTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJUKYJbTYPHOM MHPE;

- COBEPIICHCTBOBAHUE S3BIKOBOM MW  YHUTATEIbCKOMN
KYJIbTYPBI KaK CPEJICTBA B3AaUMOACHCTBUS MEXKY JTFOJIbMHU
Y TIO3HAHUS MUDA;

- OCO3HaHME IIEHHOCTHM HAy4YHOH  JesTeIbHOCTH,
TOTOBHOCTh OCYUIECTBIISATh IPOEKTHYIO U
HCCIIEZIOBATENBCKYIO JEATEIbHOCTh WHAMBUIYaJIbHO U B
rpynie;

Osianenue YHHBEPCAJIbHBIMH y4eOHBIMHU

NMO3HABATEJIbLHBIMU el CTBUSIMM:

B) padoTa ¢ nnopmaumeii:

- BJAACTb HAaBbIKAMHU [OJTYUYCHUA I/IH(i)OpMaIII/II/I nu3
HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENILHO
OCYILECTBIISAITh TOWCK, AaHaJlIW3, CHCTEeMaTH3alUI0 W
HHTEPIIPETANI0O HHPOPMAILIUU Pa3INYHbIX BUIOB U POpM
MIpEeACTaBICHUS;

- co37aBaTh TEKCThl B Pa3NUYHBIX (opMarax C y4eToM
Ha3HaueHus: UHGQOpPMallUM M IEJIEBOM  ayAUTOpPHH,

- YMeTh IUIAaHUPOBATH W BHIMOJHATH XUMHUYECKUH HSKCIEPUMEHT
(mpeBpalleHns OpraHMYeCKUX BEIIECTB MPH HarpeBaHUU, TOTyUYEHUE
STWIEHA M HU3Y4YEHHME €ro CBOWCTB, KauE€CTBEHHbIE pEaKIUu Ha
aNbJIETU/IbI, KpaxMall, yKCYCHYIO KHCIIOTY; A€HATypalus OeIKOB MPpU
HarpeBaHWHU, IIBETHBIE pEAKIHUU OEJKOB; TPOBOAUTH pPEAKLIUHU
MOHHOTO OOMeHa, OIpeaensTh Cpeay BOAHBIX PAaCTBOPOB,
KayeCTBEHHBIE PEaKINK Ha Cyib(dar-, KapOOHAT- M XJIOPH/I-AaHUOHBI,
Ha KaTHOH aMMOHHUS; PelIaTh SKCIIEPUMEHTAIbHbIE 33]Ja41 110 TEMaM
"Mertannel" u "Hemeramibl") B COOTBETCTBUU C ITPaBUJIAMU TEXHUKH
0€30MacHOCTH TpU OOpalIeHUH C BELIECTBAMH U JaOOPAaTOPHBIM
00OpYyJIOBaHWEM;  TIPEACTABIATH  PE3YJbTaThl  XUMHUYECKOTO
JKcIiepuMeHTa B (GopMe 3amucu YpaBHEHHH COOTBETCTBYIOLINX
peaximii 1 GOpMyIHPOBAThH BHIBOJIBI HA OCHOBE ATHUX PE3YyJIHTATOB;
-YMeTh aHAIU3UPOBATh XUMUYECKYIO HH(POPMAIHUIO, TIOTYYaeMYI0 U3
pasHBIX HCTOYHUKOB (CPEICTB MaccoBOW HH(pOpMAIMH, CETh
Wutepuer u npyrue);

-BJIaZIETh OCHOBHBIMH METOJaMU HAYYHOTO ITO3HAHHS BEIIECTB U
XUMHYECKHUX sBIEHUHN (HaOmoqeHne, H3MEpeHue, HSKCIEePUMEHT,
MOJICIMPOBAHUE);

-yMeTh TPOBOJUTH pAacueThl IO XUMHUYECKUM QopMylaM U
YPaBHEHHUSIM XMMUYECKHX PEAKIMH C MCIOJIb30BaHHEM (U3NIECKUX
BEJTMYMH, XapaKTEPU3YIOIINX BEUIECTBA C KOIMYECTBEHHON CTOPOHBI;
Macchl, oObeMa (HOpPMaJIbHbIE YCIIOBHUS) ra3oB, KOJHYECTBA
BEIIECTBA, HCIOJIB30BaTh CHCTEMHbIE XUMHUYECKHE 3HaHUA s
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BbIOMpas ONTHUMalbHYI0 (OpMy MpEACTaBICHUS U
BU3yaJIN3alluH;

- OLICHUBATh JTOCTOBEPHOCTb, JETUTUMHOCTD
uHpOpMalMU, €e COOTBETCTBHE IPABOBBIM M MOPAJIbHO-
THYECKUM HOpMaM;

- HCIONB30BaTh  CpeACTBA  MH(POPMALMOHHBIX U
KOMMYHUKAI[HOHHBIX TEXHOJIOTHIi B peleHnH
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX U OPraHU3allMOHHBIX
3a/1a4 ¢ COOJII0/IEHNEM TPeOOBAHNN S3PrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, PECYpCOCOEpeKEeHNUsI, TPABOBBIX
U OTUYECKUX  HOpPM, HOpPM  HH(OpPMAIMOHHOU
0€30macHOCTH;

- BJIa/IETh HaBBIKAMH PACIIO3HABaHMA U 3AILUTHI
nH(popManru, THPOPMAITMOHHOM 0e30MacHOCTH
JMYHOCTH;

NPUHATHS PEIICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIlUsX C
BEIIECTBAMU U UX IPUMEHEHUEM;

-yMETh CaMOCTOSITEIbHO IUIAHUPOBATH U TPOBOAMTH XMUMHUYECKHIA
HKCHEPUMEHT (ITOJyuyeHHE M U3yYeHHE CBOMCTB HEOPraHMYECKUX M
OpPTaHUYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIMH YTIEBOJOPOIOB
pa3UYHBIX KJIACCOB M  KHUCIOPOACOAEPXKAIIMX  OPraHUYECKUX
BEIIECTB, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 Paclo3HaBaHHIO
HEOPraHNYECKUX M OPraHUYECKUX BEIIECTB C COOIIOAECHUEM MPaBUII
0e3omacHOrO OOpamieHdss ¢ BemleCTBaMH U JIa0OPaTOPHBIM
o0opyIoBaHUEM, dhopmynupoBaTh eI HCCIIeI0OBaHUS,
NPEJOCTaBIATh B pa3IMyHON (opMe pe3yibTaThl KCIEPHUMEHTa,
aHAJTM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTD;

-yMEThb OCYIIECTBIATH IleJICHANpPAaBICHHBI MOUCK XUMHUYECKOH
MH(pOpPMaLIMU U Pa3INYHBIX HCTOYHUKOB (HayyHas U yueOHO-Hay4Has
JUTeparypa, CpelcTBa MaccoBOil mHGpopmauuu, cetb VHTepHEeT u
JpyTHE), KPUTHUECKH aHAIM3UPOBATh XMMUYECKYI HH(OpPMAIHIO,
nepepadaTbIBaTh €€ U UCIOJIb30BaTh B COOTBETCTBHUHU C IOCTABICHHOMN
3a7auei;

-BJIQJIETh CUCTEMOM 3HaHUI O METOAAaX HAYYHOT'O MMO3HAHMS SABJICHUN
MPUPOJIBI, HCHOJB3YEMbIX B €CTECTBEHHBIX HAyKaX M yMEHHUSIMHU
NPUMEHUTh 3TU 3HAHUS TPU SKCIEPUMEHTAIBHOM HCCIIEIOBAaHUH
BEIIECTB U JIJISl OOBSCHEHHUS XUMHYECKHX SBJICHUH, HMEIOIINX MECTO
B IIPUPOJIE MPAKTUYECKON IEATETHHOCTH Y€JI0BEKa U B IOBCEHEBHOI
KH3HH;
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OK 04.
OddekTrHBHO
B3aMMO/ICHICTBOBA
Th U paboTaTh B
KOJUICKTUBE U
KOMaH/1e

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOATEIHLHOCTH U
CaMOOIIPEIEICHUIO;

-OBJIaJICHUE  HaBBIKAMH  Y4€OHO-HUCCIE0BATEIbCKOM,
MPOEKTHOM M COIMATILHOM JIEATEIIbHOCTH;

OBJlaleHHe YHMBEPCAJIbHBIMA KOMMYHUKATHBHBIMHU
JeHCTBUSAAMM:

0) coBMecTHas AeSITeJIbHOCTD:

- HOHUMATh U UCTIOJb30BATh MPEUMYIIIECTBA KOMaHIHON 1
WHJUBUTyATbHOU pabOTHI;

- TNPUHAMATH [ETH  COBMECTHOM  JIEATEILHOCTH,
OpraHU30BbIBATh U KOOPJAMHHUPOBATH JACHCTBUSA IO €€
JOCTH>KEHHIO: COCTABJIATH IUIAH ACHCTBUM, paCIpENeNsaTh
polM C y4eTOM MHEHUH YYacTHHKOB O0OCYXIaTh
pe3yabTaThl COBMECTHOM PaOOTHI;

- KOOPJAWHUPOBATH U BBHINIONHATH PAaOOTy B YCIOBUSIX
peajpbHOTO, BHUPTYaJbHOTO HW  KOMOWHHUPOBAHHOTO
B3aMMO/JICHCTBHS,

- OCYHIIECTBJIATH MO3UTUBHOE CTPATETHYECKOE TOBEICHHE
B PAa3NIUYHBIX CUTyalUsiX, HPOSBISITH TBOPUYECTBO U
BOOOpakeHue, ObITh MHUITHATHBHBIM
OBiaseHue  yHUBEpPCAJIbHbIMHU
JeHCTBUAMM:

I') NPpUHATHE ce0s ¥ APYTHUX JIOJCH:
- MPUHAMATh MOTHUBBI U apPTYMEHTHI JIPYTUX JIOJIEH TIpH
aHaJIN3€e PE3yIbTaTOB JIEATEIbHOCTH;

- TpW3HaBaTh CBOE MPaBO W TPaBO APYTUX JIIOJICH Ha
OIIIMOKU;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TIO3UIIUN
JPYToro 4eoBeKa;

peryJsiTHBHBIMH

-YMCTh IIJIAHUPOBATH U BBIIIOJHATH XUMHYECKHI SKCIICPUMCHT
(TIpeBpaleHnst OpraHNYeCcKUX BEIIECTB IPH HArPEBAHUH, TTOJTyUCHHE
STHJICHA M W3yYEHHE €ro CBOWCTB, KAYECTBEHHBIC PpEaKIUH Ha
aNb/ICTH/IBI, KpaxMall, YKCYCHYIO KUCIIOTY, AeHaTypamus OeJIKOB Mpu
Harp€BaHnu, MNOBCTHBIC PCAKIUU 6CJIKOB; MNpOBOAWUTL pPCaKIUU
MOHHOTO OOMEHa, ONpeAeNtsTh Cpexry BOJHBIX PacTBOPOB,
KayeCTBEHHBIE PEaKINH Ha Cyb(at-, KapOoHAaT-, U XJIOPUI- AHUOHBI,
Ha KaTUOH aMMOHHUSI; peIiaTh AKCIIEPUMEHTAIBHBIE 33/1a41 110 TeMaM
«Metame» 1 HemeTamiel) B COOTBETCTBHHU C paBHUJIaMH TCXHUKHU
0€30MacHOCTH TpU OOpalIeHUH C BELIECTBAMH U J1AOOPATOPHBIM
00OpyJIOBaHUEM;  TPEACTABIATH  PE3yJbTaThl  XUMHUYECKOTO
JKCIlepUMeHTa B (opMe 3alucHu YpaBHEHHH COOTBETCTBYIOLIMX
peaxiuii 1 GopMyIHPOBaThH BEIBO/IBI HA OCHOBE ATHUX PE3YyJIbTATOB,;
-YMETh CaMOCTOATCIBbHO IUIAHUPOBATH W IMPOBOAUTH XUMHUYECKUH
HKCHEPUMEHT (MOJyuyeHHE M U3yueHHE CBOMCTB HEOPTaHUYECKUX U
OpPTaHUYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIMH YTIEBOJOPOIOB
pa3MYHBIX KJIACCOB UM  KHUCJOPOACOAEPIKAIIMX  OPraHUYECKUX
BEIIECTB, PEUICHHE YKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 PacIiO3HABAHHIO
HEOPTraHUYECKUX U OPTaHUYECKUX BELIECTB) C COOTIOIEHUEM MTPABUIT
Oe3omacHOro oOpalieHHs C BelecTBaMHM U JaOOPaTOPHBIM
000py10BaHUEM, ¢bopmynrpoBaTh 1enu UCCIIEI0BaHMS,
MPEeNOCTaBIATh B Pa3IMUHON (opMe pe3ynbTaThl SKCIEPUMEHTA,
aHaJM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;
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OK 07.

CopeiictBoBath | B 00J1a¢TH 3K0JI0THY€CKOT0 BOCIIUTAHUS: - chopMHpOBaTh NPEACTABICHUA: O XUMHUYECKOW COCTaBIISAIOLIECH
COXPAaHEHHUIO - copMHPOBAaHHOCTH  DKOJOTMYECKOW  KYJIbTYpHI, | €CTECTBEHHOHAYYHON KapTUHBI MHUpA, POJIM XHMHUU B TIO3HAHUH
OKpYy XKaromen IIOHMMAaHHe BIIUSTHUSA COLIMAJIbHO-9KOHOMHYECKUX | SIBIEHUH TNpHUpOJbl, B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYPBI
Cpensbl, MPOIIECCOB HA COCTOSIHUE MPHUPOJHON U COIHUAIBHOHN | TMIHOCTH, €€ (PYHKIIMOHATHHONW TPAMOTHOCTH, HEOOXOIUMOW IS
pecypcocOepexe | cpeasbl, OCO3HaHUE r7100aJ1bHOTO XapakTepa | pelieHHs MPaKTUYECKUX 3aJad U HKOJOTHMYECKH OOOCHOBAHHOTO
HUIO, IPUMEHSATH | SKOJIOTUYECKUX MPOOIIEM; OTHOILIEHHUS K CBOEMY 3/I0pOBbIO U IPUPOJIHOM cpee;
3HaHUsA 00 - IUIAHUpOBaHME M  OCYIIECTBJIEHHE JEHCTBMM B |- yMeTb CcOONIOAaTh MpaBWJIa 3KOJOTMUYECKH 1EJIecO00pa3HOro
WU3MEHEHUN OKpyXalollled cpele Ha OCHOBE 3HaHMs  LeJell | HOBEeIEHUs B OBITY U TPYIOBOM JAEATEIbHOCTH B LIEJIAX COXPaHEHUS
KJIuMarTa, YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA; CBOETO 3/10pOBbS U OKpY’)Kalollled MPUPOJHOM Cpenbl; YUUTHIBATh
IPUHLIAIIBI AKTUBHOE HENPUATHE JIEHCTBUM, NPHUHOCSIIMX BpEJ | OMACHOCTh BO3ICHCTBUS Ha MKHUBBIE OPraHU3MBI ONPEICIIEHHBIX
OepeKIMBOro OKpYKarolien cpene; BEIIECTB, MOHMMAasl CMBIC] IOKa3aTess MNPEeJesbHON OIMyCTUMOM
IIPOM3BO/ICTBA, - yMEHHE IIPOrHO3UPOBATh HEeOJIaronpusTHbIE | KOHLEHTPAIUH;
3¢ dexTrBHO 9KOJIOTHYECKHE MOCTIEICTBUS MPENNPUHUMAEMBIX | -yMEeTh NPOTHO3UPOBATh, aHAJIU3UPOBATh U OLIEHHWBATH C MO3UIUHU
JeNCTBOBATH B NENCTBUI, IPENOTBPALLATH UX; HKOJIOTUYECKOM  0€30macHOCTH  TOCHEACTBUS ~ OBITOBOM M
Yype3BhIYAHBIX - paclIUpeHHe OmbITa JEATEIbHOCTH HKOJOIMYECKOH | MPOU3BOJCTBEHHOW  JEATENIbHOCTH  YE€JIOBEKa, CBSI3aHHOW ¢
CUTYaLUAX HaIPaBJIEHHOCTH; nepepabOTKOM BEIIECTB; MCIIONb30BaTh MOJNYYECHHBIE 3HAHUSA IS
- OBJIa/ICHHE HaBbIKaMU y4eOHO-HCCIIe10BaTENbCKOM, MPUHSITHS TPAMOTHBIX PELICHUI Mpo0JieM B CUTYyalUsIX, CBSI3aHHBIX
IIPOEKTHOMN U COLIMAJIBHOM J1€ATENbHOCTH; C XUMUEN;
-yMeTh OCO3HaBaThb ONACHOCTb B3aUMOJCHCTBUS Ha JKHUBbBIE
OpraHM3MBbl OIPEJEIECHHBIX BEIECTB, IOHUMas CMBICH IOKa3aTess
MpeiebHO JAOMYCTUMON KOHIIEHTpAlMH, U TMOSCHATh Ha IpHUMepax
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA.
[IK 1.1. | - TOTOBHOCTB K TPyAY, OCO3HAHUE LICHHOCTH MAaCTEPCTBA, | - YMETh IUIAHUPOBATH U BBINOJHATD XUMUYECKHM DKCIIEPUMEHT
[Toarorasiuears | TPYAOIIOOHUE; (mpeBpallleHus: OpraHNYeCKUX BELIECTB IIPU HArPEBAHUU, MTOJTyUCHHUE
pabouece  Mecto, | - TOTOBHOCTb K aKTHBHOH AEATENBHOCTH TEXHONOTHYECKOM | OTUIICHA M H3YMEHHE €ro CBOHCTB, KAYECTBEHHbIC PEAKUMH Ha
0GopyI0BaHHE, u COLIMATILHOU HaIPAaBJIEHHOCTH, CIOCOOHOCTH | aJIbJETUIbI, KpaxMaJl, YKCYCHYIO KHCIIOTY; IeHaTypalus OelKoB Ipu
WHUIMUPOBATh,  IJIAHUPOBATh M CAMOCTOSITEJIBHO | HArPEBAHWHM, IBETHBIE pEakUUu OENKOB; IPOBOJUTH PEAKIUU
CHIPBE, UCXOMHDIC | b monHATE TAKYIO AESTENBHOCTS; HOHHOTO OOMEHa, OIpeleNaTh Cpeoy BOAHBIX PAacTBOPOB,
Matcpuajbl B | - yeraHaBiIMBaTh CYNIECTBEHHbIN MPU3HAK MJIM OCHOBAHUS | KAUECTBEHHBIC PEAKIMU Ha Cyab(aT-, KapOOHAT- U XJIOPH/I-aHHOHBI,
00paboTKH U1l CpaBHEHMsI, KJIaccu(uKauu 1 00001IeHus; Ha KaTUOH aMMOHMUS; PEIIaTh SKCIIEPUMEHTAIbHbBIE 3aJa4H 10 TEMaM
CBIPbS, - BBIBIATH 3aKOHOMEPHOCTH U npoTuBopeurst B | "Meramibl" u "HemeTamisl") B COOTBETCTBUHU € NPaBUIAMH TEXHUKU

pacCMaTPUBACMBIX ABJICHUAX]

0e30macHOCTH pu 06paH_[eHI/II/I C BCIICCTBAMHM H J'Ia60paT0pHLIM
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IMPUTOTOBJICHUSA
nory(haOpuKaToB
B COOTBETCTBHUH C

- AHAJIM3UPOBATL IMOJIYUYCHHBIC B XOAC PCHICHUA 3aJaqu
PE3yJabTaTbl, KPUTHYCCKHN OLCHUBATL UX JOCTOBCPHOCTD,
IMPOrHO3UPOBATH UBMCHCHHUE B HOBBIX YCIIOBUAX,

o0opy/oBaHWEM;  TMPEACTABIATh  PE3YJNbTAThl  XHUMHUYECKOTO
JKCIiepUMeHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOLINX
peakuuii 1 GopMyITUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

- HE IPUHMMAThb JCHCTBUS, MPUHOCALIUE BpPEN
UHCTPYKLIUAMHU H .
OKpY Karollen cpene;
pernamMeHTamMmu
-yMeTb  TNPOTHO3UPOBaTh  HEOJArONMpPUATHBIE KO-
JIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMbIX AEUCTBUH,
IIpEeI0TBPALIATh HX;
-71aBaTh OLICHKY HOBBIM CUTYallMsIM;
[IK 2.1. | - ocylIecTBISTh KOMMYHUKAIIMU BO BCeX cepax KU3HHU;, |- YMETh ONEPUPOBATH MOHATUSAMHU: (XMMHUYECKHUN 3JIEMEHT, aTOM,
[ToaroraBnuBath JIEKTpOHHast 000JI0YKa aToMa, S-, p-, d-3JEeKTpOHHBbIE OpOUTAIH
- BJIAQAETh pA3IUYHBIMH CHOcOOaMU  OOIIEHUS W
paGouee  MecTo, . aTOMOB, HOH, MOJEKYJa, BAJE€HTHOCTb, AJIEKTPOOTPHULATEIbHOCTb,
B3aNMO/JICHCTBUS;
0GopyHoBaHKe, ’ CTeNEeHb OKHCIEHUS, XUMUYECKas CBA3b, MOJb, MOJSpHas Mmacca,
CHIPBE, MCXOHBIE | -~ HOHUMATh U MCTI0JIb30BATh NPEUMYIIECTBA KOMAH/IHOM U | MOJISIDHBI O0BEM, YIJIEPOJHBIH CKENET, QyHKIMOHATIbHAS [PYIIA,
2 (v}
i . WKal, W30MEpHs, H30MEpPbI, TOMOJOTHUECKUI psIJl, TOMOJIOTH
MaTepuansl  juis | AHAMBUIYaNbHOM padoTEL; panukai, H30MCpHA, H30MEDPEI, I'OMOJOrH4ec pan, TOMOJIOTH,
N — . YIJIEBOMOPOABI, KHUCIOPOJA- U  A30TCOAEpIKAIIME COEAUHEHHS,
p 5 - TpuHAMATh  HeIH  COBMECTHOM  ACATCIBHOCTH, | Guonormueckd aKTHBHBIE BEIIECTBA (YIJIEBOMBI, JKUPHIL, OEJKH),
ropsiuux JIEO, i
p M | opraHM30BBIBATE M KOOPAMHHPOBATH ICHCTBHS 10 ee MOHOMED, IOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
KyHHHaPHHX MOCTHXKCHUIO: COCTABJIATD IUIAH ACUCTBUM, PACIPENCIIATD | cOeNUHEHUA, KpUCTAIMYECKAast pelIeTKa, THIBl XUMHYECKUX
U3NCIMN, 3aKYCOK | pop ¢ y4yeTOM MHEHUH YYaCTHHKOB, OOCYXIaTh | peakuuii (OKUCTUTEIIBHO-BOCCTAHOBUTEIbHBIC, 9K30-U
pasHOOOpasHOro pe3yNbTaThl COBMECTHOU PadOTHI; SHIOTEPMHUUYECKHE, pEaKIuu  HOHHOTO  OOMeHa), pacTBOp,
aCcCoOpTUMECHTA BJIEKTPOJIUTHI, HEIIEKTPOIUTHI, IEKTPOJIUTHUYECKAS AUCCOLMALMSA,
- KOOPAMHUPOBaTh M BBIMNOJHATH PAa0OTy B YCIOBMSX .
COOTBETCTBUU p OKHUCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XHMHUYECKOH peaKIHH,
QJIBHOT BUPTYaJIbHOT U KOMOMHHPOBAHHOT
MHCTPYKLUSMU pe 0 Ov’ pTy oro 0 po OTO | xpmuueckoe paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XUMHUECKOTO
B3aUMOJIEHCTBUS;

- OCYHICCTBJIATH ITO3UTHBHOC CTPATCTUICCKOC ITOBEACHUC
B PA3JIMYHBIX CUTyallUAX, HPOSABIIATE TBOPUCCTBO U
B006pa)K€HI/Ie, OBITE WHHUIIWMATHUBHBIM

CTpOeHHsI opraHudecknx Bemects A.M. bytnepoBa, Teopus
AJIEKTPOJUTUYECKON JHCCOLMAlMU, nepuoandeckuit 3akon JI.M.
MeHnneneeBa, 3aKOH COXpaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOIIMYECKUN S3BIK XUMHH, (PAKTOIOTHYECKHE CBEACHUS O
CBOMCTBax, COCTaBe, MOJYYCHHH H OE30MaCHOM HCIOJIb30BaHUHU
BOKHEHIINX HEOPTaHWYECKUX U OPTaHMYECKHUX BEIIECTB B OBITY U
MPAKTUYECKOM IEeSTETbHOCTH YETTOBEKA;
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IIK 3.1.
TloaroraBnuBaTh
pabodee MecTo,
obopyoBaHue,
CBIPBbE, UCXOJIHBIC
MaTepuaabl IS
HIPUTOTOBJICHHS
XOJOAHBIX OJIIof,
KYJTMHAPHBIX
W3JICTHH,
3aKyCOK,
XOJIOJTHBIX u
TOPSYNX CITAJIKHX
0Nz, JECepToB,
HAaIIMTKOB
pa3zHooOpa3zHoro
ACCOPTHUMEHTa B
COOTBETCTBUU C
UHCTPYKIUAMHU U
periaMeHTaMH.

TOTOBHOCTD U CIOCOOHOCTH K
Y CaMOPAa3BUTHUIO, CAMOCTOSTEILHOCTH U
CaMOOIIPEEIICHUIO;

-OBJIaJICHUE HaBbIKAMU  y4yeOHoO-
HCCIIEI0BATEILCKOM, MPOEKTHON U COIMAIbHON
JIeITECIILHOCTH;
-OBJIaJICHUE
JIEHCTBUSIMU
- COBMECTHAs JIeATEIbHOCTb;

- IOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHHOM 1
UHAUBUAYaTbHON pabOTHI;

- IpUHUMATh Lean COBMECTHOM JeSITEIbHOCTH,
OpraHW30BBIBATh W KOOPJAMHHPOBATH JCHCTBUS IO €€
JOCTHKEHHIO: COCTABJIATH IJIaH JE€HCTBUM, paclpeeiiaTh
poJii ¢ Yy4YeTOM MHEHHH YYaCTHHUKOB OOCYXIaTh
pe3yNbTaThl COBMECTHON PaOOTHI;

- KOOPJMHUPOBATh M BBHITIOJHATH PaObOTy B YCIOBHSIX
pealbHOTO,  BHPTYallbHOTO W KOMOWHHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYHIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE MOBEICHHE
B Pa3MYHBIX CHUTYyaIUsAX, TMPOSBIATH TBOPYECTBO H
BOOOpakeHue, ObITh HHUITMATUBHBIM
-OBJIaJICHUE YHUBEpCATbHBIMHU
JIEHCTBUSIMU:

- MpUHATHE ce0s U IPYTUX JIIOJICH;

- IPUHUMATh MOTHUBBI M apryMEHTHI JIPYTUX JIOJIEHd NpU
aHaJIM3e Pe3yIbTaTOB JICATEIbHOCTH;

-pU3HABATh CBOE MPAaBO M MPaBO JPYTUX JIIOJEH Ha
OmUOKHN; pa3BUBaTh CIOCOOHOCTh TOHUMATh MHP C
MO3UIIMH JIPYTOTO YeJIOBEKa.

00pa3oBaHHIO

YHUBCPCAJIbHBIMH KOMMYHHUKATHBHBIMU

PEryJITUBHBIMA

-YME€Tb OCYLIECTBIISITh LEJICHANIPABICHHBI MOMCK XUMHYECKON
nH(pOPMaIIMU U Pa3TUYHBIX UICTOYHUKOB (Hay4YHas U yueOHO-Hay4Has
JUTEpaTypa, CpelacTBa MaccoBoM uH(popmaiuu, cetb MHTepHET u
JpyTHe), KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpPMAIIUIO,
nepepadaTbIBaTh €€ U UCI0JIb30BaTh B COOTBETCTBUHM C TOCTABJIEHHOM
3a/1aue;

-BJIa/IeTh CUCTEMOM 3HaHUW O METOAAaX HAYYHOI'O IIO3HAHUS SIBJICHUI
MPUPOJBI, UCIONB3YEMBIX B €CTECTBEHHBIX HAyKaxX U YMEHHUSIMU
MPUMEHUTH 3THU 3HAHUS IPH HKCIEPUMEHTAJIbHOM HCCIEI0BAHUN
BEIIECTB U /17151 OOBSICHEHUS] XUMUYECKUX SBJIIEHUH, UMEIOIIUX MECTO
B IIPUPOJIE MPAKTUUECKOMN I€ATEIBHOCTH YEJIOBEKA U B IOBCEAHEBHOM
KU3HH,

-YyMETb CaMOCTOSATENbHO IJIAHUPOBATh M MPOBOJUTH XUMHUYECKHUI
SKCIIEPUMEHT (TOTy4YeHHE U U3y4YeHHE CBOICTB HEOPraHHMUECKHX U
OpPraHMYECKUX BEIIECTB, KAYECTBEHHBIE PEAKIUH YIJIEBOJOPOJIOB
pPa3IMYHBIX KJACCOB U  KHUCJIOPOICOJAEPKAIIMX OPTaHUYEeCKUX
BEIIECTB, PELIEHUE AKCIEPUMEHTAIBHBIX 33]1a4 10 PaclOo3HaBAaHUIO
HEOPraHMYECKHUX M OPraHUYEeCKUX BEUIECTB) C COOIIOACHUEM MTPaBUII
Oe3omacHOro oOpalleHdss ¢ BellecTBaMH U J1abOpaTOPHBIM
obopymoBaHUEM, dhopmynupoBaTh 1en WCCIIeI0BaHUS,
NPEJOCTABIATh B pa3IMyHON (opMe pe3yibTaThl KCIEPHUMEHTa,
aHAJIM3UPOBATh U OIICHUBATh UX JIOCTOBEPHOCTH
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2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

JAUCHUTIJIMHBI « XUMUWUS»

2.1. O0beM JUCUMILIMHBI U BUABI y4eOHO# padoThl

Buj yue6Hoii padoTbl

00neM B yacax

O0beM 00pa3oBaTeIbHON NPOrPpaMMBbl AU CHUILTHHbI 144
B T.4

OcHoOBHOe coep:KaHue 120
BT. U..

TEOpPETHUECKOE 00yUeHNe 42
MIPAaKTHUYECKUE 3aHATHS 18
nabopaTopHbIE 3aHATHUS 18
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue 42
NMPHUKJIATHOTO MOYJIfA)

BT. U..

TeopeTuiyeckoe o0ydueHue 8
IIPaKTUYIECKUE 3aHATUA 22
1ab0paTOPHBIE 3aHATHS 12
Koncynpranun 6
IIpomexyTounas arrectaums (DK3aMeH) 18
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2.2. TemaTu4ecKuil IUVIAH U COAEPKAHME U CHUIIINHBI

HanmenoBanue Coaepxanue yueOHOro Mmareprasa (0CHOBHOE U MPogecCHOHATbHO-OPHMEHTHPOBAHHOE), OB LeM YACOB DopmupyeMble
pa3/iesioB U TeM JadopaTopHble U MPaAKTHYeCKUe 3aHATHUS, IPUKJIATHON MOAYJIb KOMIIeTEHIIUH
1 2 3 4
OcHoBHOe coaep:xkaHue 120
Pa3jnen 1. OcHOBBI cTPOEHHS BellleCTBA 6
Tema 1.1. OcHoBHoOe coaep:kaHue 4 OK 01
CrpoeHne aToMOB
XEMHYECKIX Teopernyeckoe o0y4yenune 2
AJIEMEHTOB U
nprupoa CoBpeMeHHass MoOjeib CTPOEHHMsI aroMma. OJEKTpOHHas KoHurypanus aroma. Knaccudukarms
XIMIYECKOi XUMIYECKHX DJIEMEHTOB (s-, p-, d-amementsl). BaneHTHbIe 351eKTpOHBL. BaneHTHOCTh. DieKTpOHHAS
CBS3H IpUPOJa XUMHUYECKOH CBSI3U. DJIEKTPOOTpULATeNbHOCTh. KOoBaneHTHas CBA3b, €€ pa3HOBUJIHOCTH U 5
MeXaHU3Mbl 00pa3oBaHus (0OMEHHBIN U TOHOPHO-aKLIENTOPHBIN). loHHas cBsA3b. MeTamnueckast CBS3b.
Bonoponnas cBsi3b. MexMoneKynspHble B3aUMOICHCTBUS.
N3otonsl. OcHOBHOE M BO30YK/IEHHOE COCTOSTHIE aTOMa, THOPUIN3AIUs aTOMHBIX OpOUTaIIeH.
[MpakTnyeckue 3aHATHSA 2
Pemienue npakTuueckux 3aJlaHUM Ha COCTaBJIEHHE 3JEKTPOHHO-Tpaduueckux GopMmys 3ieMeHToB 1-4
MEPHUOIOB.
Pemenne 3agaHuii Ha MCIONB30BaHME XUMMUYECKOW CHUMBOJMKM M Ha3BaHMH  COEIUHEHHH IO 5
HOMEHKJIAType MEXAYHAapOJHOIO COK3a TEOPETUYECKOW W MPHUKIAJHOM XUMUU M TPUBHUAIBHBIX
Ha3BaHUM Ui COCTaBJIEHUS XUMHMUYECKUX (POPMYJI IByXaTOMHBIX COEIMHEHHH (OKCHIOB, CYIb(HJIOB,
TUJIPUIOB U T.I1.) U JPYTMX HEOPraHWYECKUX COEIMHEHUHN OTIENIbHBIX KIIACCOB.
Tema 1.2. OcHoBHOE coepraHue 2 OK 01
[Tepuoanueckuit OK 02
3aKOH ¥ Tabmura | 1€0peTHYecKoe odyuenne
.. MenngeneeBa
IIpakTHYecKkHe 3aHATHA 2
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[Tepuonnueckas cucremMa xumuueckux aneMeHToB J[.M. Menaeneesa. @usnueckuid CMbICIT
[Tepuonnueckoro 3akoHa /.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKOro 37eMeHTa B [lepronnueckoit cucreme. MUpoBO33pEHYECKOE U HAYUHOE 3HAYEHUE
ITepnoanueckoro 3akona J[.1. Menneneesa. [Ipornossl J[.11. MenneneeBa. OTKpbITHE HOBBIX
XHUMHAYECKHUX 3JIEMEHTOB.

Pemenue nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aIJaHUI HA XapaKTEPU3aALUI0 XUMUUECKUX
a1eMeHTOB «MeTamnieckue / HeMeTaUTMUYeCKHe CBOMCTBA, SJIEKTPOOTPUIIATETLHOCTh M CPOJACTBO K
AJIEKTPOHY XUMHUUYECKHUX DJIEMEHTOB B COOTBETCTBUU C UX JJIEKTPOHHBIM CTPOEHUEM U MOJIOKEHHUEM B
MEPUONYECKOMN cucTeMe XumMudeckux snemeHToB [[.11. MenneneeBa»

Paznen 2. Xumuueckue peakuuu

10

Tema 2.1. Tumsl
XUMHNYECCKUX
peaxkuu

OcHoBHoOE coepxaHue

TeopeTnueckoe o0yueHue

Krnaccudukanuys u TUIBI XUMUYECKUX peakui ¢ ydacTHeM HEOPraHMYECKUX BEIEeCTB.
KonnuecTBeHHbIE OTHOIIEHNS B XUMUHU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU M PACUETHI 110
YPaBHEHMSIM XUMHUYECKHX peakiuil. MoJb Kak equHuIa KoJu4ecTBa BeuecTBa. MounspHas macca.
3aKOHBI COXPAaHEHHs MAacChl M SHEPTUU. 3aKOH ABorajpo. MoJsipHblil 00beM ra3oB. OTHOCUTENbHAS
IUIOTHOCTD ra30B. Peakiyu KoMIiekcooOpa3oBaHus ¢ yHaCTHEM HEOpraHMYECKHX BeIlecTB (Ha
IIpUMepe THAPOKCOKOMIUIEKCOB LIMHKA U AJIFOMUHMS).

I[MpakTnyeckune 3aHATHSA

CocTtaBiieHHe ypaBHEHUH peaklnii COeTMHEHUS, pa3NIOKEHUs, 3aMelIeHNs, 0OMeHa. Y paBHEHUS
peakIuii TOpeHus, HOHHOTO 0OMEHa, OKHCJICHUSI—BOCCTAHOBJICHUSI.

Pacuer kKoIM4EeCTBEHHBIX XapaKTEPUCTUK UCXOJIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuet
KOJIMYCCTBCHHBIX XapaKTCPHUCTHUK MPOAYKTA pCaKINU COCANHECHUA, €CJIU OAHO U3 BCUICCTB JaHO B
M30BITKE W/WIK COJEPKUT MpuMecH. Pacuer maccoBoil miu 00beMHON AOJIM BBIXOAA MPOTYKTOB
p€akuuu COCAUHCHHA OT TCOPETUICCKU BO3MOKHOTIO. Pacuet 00beMHBIX OTHOLIEHHI ra3oB. PacueT
Macchl (00BeM, KOTMYECTBO BEIIECTBA) MPOAYKTa PEAKIINH, €CITH OJHO U3 BEIIECTB JaHO B BUJE
pacTBOpa € ONPEETCHHON MacCOBOM JI0JIEN pacTBOPEHHOTO BEIIECTBA.

OK 01
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YpaBHEHUs OKUCIIEHUSI-BOCCTaHOBIIEHUsI. CTeneHb oOKucaeHus1. OKUCIUTENb U BOCCTAHOBUTENb.
OKHUCIUTEIIHFHO-BOCCTAHOBUTEIBHEBIE p€aKuuu B IpUpoac, NpOU3BOJCTBCHHBIX IMPOLECCAX U
KU3HENIEATEIIbHOCTU OpraHu3MoB. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIN MOTEHIIUAI CPEbI.
CocraBiienne u YPaBHUBAHUC OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MCTOOOM 3JICKTPOHHOT'O
Oananca. TunMUYHBIE HEOPTAaHUYECKUE OKUCIUTENN U BOCCTAHOBUTENN. DIEKTPOJIU3 PACTBOPOB H
pacIuiaBoB COJIEH.

Tema 2.2. OcHoBHOe coiep:KaHue 4 OK 01
DNEKTPOIUTHUECKA OK 04
g qucconmamus u | 1eopeTHdeckoe odydenune 2
MOHHBII 0OMEH . .
Teopus 3MeKTPOTUTHYECKON Tuccoranuu. Peakiun nonHoro oomMena. CocTaBieHHe peakiiuii HOHHOTO
oOMeHa IyTeM COCTABJICHHS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUII. 5
I'uaponus coneii. 3HadeHue TUApPONIM3a B OHONOTHYECKMX OOMEHHBIX Imporeccax. I[Ipumenenue
TMJIPOJIN3a B IPOMBIIIJICHHOCTH.
JlabopaTopHbIe 3aHATHSA 2
Jlaboparopras pabota “Peaxuu ruaponmza’.
HccnenoBanue cpeibl pacTBOPOB CoJieil, 00pa30BaHHBIX CUIIBHBIMM U CIA0BIMM IPOTOJIMTAMH U UX 2
peakuuii pacTBOpaMu I1esouu U kapOoHara HaTpus. CocTaBlIeHHE PeaKLUil THAPOIIU3A CONEH.
Pa3znen 3. CTtpoeHue 1 CBOMCTBA HEOPraHUYECKUX BellleCTB 20
Tema 3.1. OcHoBHOe coiep:KaHue 4 OK 01
Knaccudukanus, OK 02
Teoperuyeckoe o0yueHue 2
HOMEHKJIaTypa U
CTPpOCHHE [Tpenmer Heoprannueckoil XuMuu. Bzaumocss3bp Heopranmueckux Bemiects. Kiaccuduxanms
HCOPraHMYCCKUX  |HeopraHmdeckux BemecTB. [IpocThie u ciaoxHbie BeniecTBa. OCHOBHBIE KIIACCHI CIIOMKHBIX BEILIECTB
BELICCTB (oKkcHIBl, TUAPOKCHUIBI, KUCIIOTHI, co). HOMeHKIIaTypa 1 Ha3BaHUE HEOPTaHUYECKUX BEIECTB UCXOS
U3 UX XUMUYECKOU (POPMYIIbl WIIM COCTABIIEHUE XUMUYECKOW (hOPMYIIbl MCXO/S U3 Ha3BaHMsI BEILlECTBA 2

10 MEXKIYHAPOJIHON WIX TPUBUAIIBHON HOMEHKJIATYpE.
MexMonekyspHble B3aumoaeicTBus. Kpucranoruaparel. ArperaTHble COCTOSIHUS BEIECTBA.
Kpucrannuueckue u aMmop¢HbIe BelecTBa. THITbI KpUCTAJUIMYECKUX PEIIETOK (aTOMHas,
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MOJIEKYJISipHasi, HOHHAsA, MeTaJNIn4ecKasi). 3aBUCUMOCTb (PU3MYECKUX CBOMCTB BElIECTBA OT THUIIA
KpUCTAJIIINYECKON pemeTKu. [I[puaruHbsl MHOT0OOpas3usl BeIecTB.

CoBpeMeHHbIe MPEJICTaBICHUs] O CTPOCHUHU TBEPAbIX, )KUIKUX U ra3000pa3HbIX BemlecTs. JKunkue
KpUCTAaJUIBL.

IMpakTHYeckue 3aHATHS 2
Pemenwue 3anay Ha pacueT MaccoBO 10J1M (Macchl) XKMUYECKOTO IeMEHTa (COSTUHEHMsI) B MOJIEKYJIe
(cmecn). Penienne nmpakTHdecKux 3adaHui 10 KiIacCH(PUKAINK, HOMEHKJIATYPE M XUMUUECKIM )
(dbopMyIiaM HEOPTaHUYECKUX BEIIECTB PAa3INYHBIX KJIACCOB (HA3bIBATh U COCTABIATH (POPMYIIBI
XUMUYECKHUX BEIIECTB, OMPEIEIATh MPUHAIJICKHOCTh K KJIaccy).
Tema 3.2. ®usuko-| OcHOBHOE coep:kaHue 10 OK 01
XUMUYECKHE OK 02
. Teopernueckoe o0yuenue 6
CBOMCTBA
HCOPraHM4CCKUX | Mertamnbl. OOmue Qu3ndeckre U XMMHUYECKHE CBOMCTBa MeTauioB. CrocoObl MoNydeHus. 3HAYCHHE
BCIICCTB METAJUIOB M HEMETAUIOB B NPHUPOAEC M KU3HEIACATEIBHOCTH YeJOBeKa M opraHu3MoB. Kopposus 2
METAJIOB: BUABI KOPPO3HH, CIIOCOOBI 3alTUTHl METAJIIIOB OT KOPPO3UU
Hemeramner. OOmue ¢u3nueckne W XWUMHUYECKHE CBONCTBA HEMETA/UIOB. THWNHYHBIE CBOHCTBA )
HemetasuioB [V— VII rpynm.
XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCUIOB, THJIPOKCUIOB, KUCIIOT,
CoJIeH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MIPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTMHEHHI, 2
BBICHINX OKCHJIOB U THAPOKCUJIOB
IIpakTnyeckune 3aHATHS 2
CocraBiieHue YpaBHEHHMH XUMHUYECKUX PEAKIMI C Y4aCTUEM MPOCTHIX M CIOKHBIX HEOPTaHMYECKHUX
BEIIECTB: METAJUIOB M HEMETAIJIOB; OKCHUIOB METaJUIOB, HEMETAUIOB U aM(OTEPHBIX JJIEMEHTOB;
HEOPTaHWYECKUX KHCIOT, OCHOBaHMM U aM(OTEPHBIX THUIPOKCHUIOB;, HEOPTaHMUYECKHUX COJICH,
XapaKTePU3YIOIINX UX CBOMCTBA. 2

Pemrenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA CBOMCTBA, COCTAB, IIOJyYCHHUE U
0e30macHOe UCIOIb30BAHNE BAXKHEHIIINX HEOPTaHUYECKUX BEILECTB B OBITY M MPAKTUYECKON
JESATEIILHOCTH YEJI0OBEKA
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JlabopaTopHbIe 3aHATHS 2
JlaGopaTopHas pabora «CBOICTBa METAJIIOB U HEMETAJIOBY
HccnenoBanne (QU3NYECKUX M XUMUYECKUX CBOWHCTB METALIOB U HeEMeTauioB. PemeHue ’
JKCIIEPUMEHTAJIbHBIX 3aJa4 II0 CBOMCTBAM XWMHUYECKMM CBOWCTBAM METAJLIOB M HEMETAJIOB, IIO
pacro3HaBaHUIO U MOJIYYEHHUIO COEAMHEHNI METAJIJIOB U HEMETAIIJIOB
Tema 3.3. OcHoBHOe coiep:KaHue 4 OK 01
[IpounsBoacTeo OK 02
TeopeTnueckoe o0yueHue 2
HEOPraHUYEeCKUX
BEIIECTB.
OOure npeacTaBiIeHUsT O MPOMBIIUIEHHBIX CIIOCO0AaX MOJYyYEHHs XMMHUYECKHUX BEIIeCTB (Ha mpuMmepe
3Havenne u IPOU3BOJCTBA AMMHAKA, CEPHON KHCIIOTHI).
TIPUMCHCHHC B YepHas ¥ 11BeTHast MeTautyprusi. [IpakTudeckoe MpuMeHEHUE 3IEKTPONIN3a ISl TIOTyYeHHs IIeTOYHBIX, 2
ObITY 1 Ha HIEJI0YHO3EMEIIBHBIX METAJUIOB U allfOMUHUSA. CTEKIIO M CUIIMKATHAs TPOMBIIIIEHHOCTD.
MMPpOU3BOJCTBE [Tpobnema 0TX010B M MOOOYHBIX POTYKTOB.
IIpakTHyeckune 3aHATHSA 2
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUH O POJIM HEOPTaHUYECKOW XUMUU B PaA3BUTUU MEULINHBI,
CO3/IaHUU HOBBIX MaTEPUAJIOB (B CTPOUTENBCTBE U JP. OTPACIISAX MPOMBIIIIEHHOCTH ), HOBBIX HICTOYHHUKOB )
SHepruu (aJbTepHATUBHbBIE HCTOYHUKH SHEPTHH) B PELICHUN MPOOIEM 3KOIOTUYECKOM, SHEPreTHYECKON
M MHUIIEBOI 0€30MaCHOCTH.
Pa3pea 4. CTtpoeHue u CBOMCTBA OPraHMYEeCKUX BelIeCTB 28
Tema 4.1. OcHoOBHOe coiep:KaHue 4 OK 01
Knaccudukanus,
TeopeTnueckoe o0yueHue 2
CTpOEHHE U
HOMCHKIIATypa IIpenMet oprannueckoi XuMuu. B3anMoCBsA3b HEOPraHMYECKUX U OPTaHNYECKUX BEIIECTB.
OpraHNYeCKUX XHWMHUYECKOE CTPOCHUE KaK IMOPSIOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO HX BAJEHTHOCTH.
BEILIECTB OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUUECKOI0 CTPOEHUS OpraHndyeckux coenuHennii A.M. bytineposaa. )

VYrnepoaHblii CKeNeT OpraHuveckoil MoJeKylbl. MomekynspHble M CTPYKTypHbIE (pa3BepHYTHIE,
COKpAIlleHHbIE) XUMUYECKUE (POPMYIIbI. 3aBHCHMOCTh CBOMCTB BEUIECTB OT XMMHYECKOTO CTPOCHHUS
Mouiekya. M3omepus u u3zomepsl (CTpyKTypHas, reomerpuueckas (muc-tpaHc-uzomepusi). KparHoctsb
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xuMudeckoi cBs3u. [lonstue o ¢pyHKIMOHaNBEHOU Tpyme. [IpuHIMIBl KiIaccuUKauu OpraHuYeCcKUuX
coequHeHNH. MexnyHapoaHass HOMEHKJIATypa U IPUHLKITBI HOMEHKJIATYPbl OPraHUYECKUX COEAMHEHUN

HpaKanecKne 3aHATHUSA

Homenkmatypa OpraHMYecKMX COEIWHEHUN OTAETbHBIX KJIacCOB (HACHIIIEHHBIC, HEHACHIIIEHHBIC U
apoOMaTHUYECKHE YTIICBOJOPOJbI, CITUPTHI, (DEHOJIBI, abJICTH/IbI, KETOHBI, KApOOHOBBIC KHCIOTHI H JP.)
CocTaBiieHHE TIONHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPraHUYECKHX BEIIECTB OTIECIBHBIX
KJIACCOB, HWCITOJIb3YsSI WX Ha3BaHUS IO CHCTEMATHYEeCKOW W TPWUBHAJILHOW HOMEHKIAType (ITHIICH,
alleTHJIeH, TNIHIEpUH, (eHos, (QopMalbIeruj, yKCycHas KHCIIOTa, TTOUIMH). Pacdersl mpocreiieit
(hopMyJITEI OPTaHMYECKOM MOJIEKYIIBI, UCXO/IS U3 DJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpPTaHHYECKUX
COCIMHEHU I

OcHoBHOE€ CoAECpKaHuEe

14

TeopeTn'{eclcoe oﬁyqe}me

10

@U3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEJMHEHUH OTIENBHBIX KIJIAcCOB (OCOOEHHOCTH
KJ1accu(UKallMK 1 HOMEHKJIATypbl BHYTPHU KJIacca; TOMOJIOTHUECKUN psia U oOuiast hopMyIia; U30MEpHs;
¢du3nvecKkue CBOMCTBA; XUMHUECKUE CBOMCTBA; CIOCOOBI MOMYUYSHHS):

— IpelenbHBIE YIIIEBOAOPOAbI. ['OpeHHe MeTaHa Kak OJWH M3 OCHOBHBIX MCTOYHUKOB TeIUla B
MIPOMBIIIJIEHHOCTH U ObITy. CBOICTBa NPUPOJIHBIX YIJIEBOJOPOAOB, HAXOXKJAECHHWE B MPUPOAEC U
[IPUMEHEHUE aJIKaHOB;

— HempeelbHblE W apoMaTHueckue yriaeBojgopoabl. [lonmuMepusanus 53TUiIeHAa Kak OCHOBHOE
HaIpaBlIEHUE eT0 UCIIOJIb30BaHUA. [ OpeHne alneTuieHa Kak MCTOYHUK BRICOKOTEMIIEPAaTypHOTO MJIaMEeHH
JUTSL CBAPKHU U PE3KH METAIIJIOB

— KHCJIOPOJICO/IepKAIlle COeTUHEHUS (CIUPTHI U MPOCThIe 3(UpHL, (HeHOIIbI, KApOOHOBBIE KUCIOTHI U UX
MIPOM3BOJIHBIE, aJIbETH/IBI M KETOHBI). [IpakTHUecKkoe MpUMEHEeHHEe STUIICHTJIMKOIIA, TIIMIEprHa, (heHoa.
[Ipumenenue Qopmanpaeruaa, ameraibAeruaa, YKCYCHOM KHCIOTBl. Mpbula Kak COJIM BBICIIUX
KapOOHOBBIX KUCIIOT. MoIoIIMe CBOWCTBA MblIa

— a30TCo/epIKaIIUe COCTUHEHUSI (AMUHBI 1 aMUHOKHUCIIOTBI, OCJIKH).

OK 01
OK 02
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Knaccmpmcaum[ U O0COOEHHOCTHU OpTaHUYCCKUX peaKL[HfI. PCE[KLII/IOHHBIC LHCHTPHI. Pa)lI/IKaJ'ILI.
HepBOHa‘IaJ'IBHLIe IMOHATHA O TUIIaX U MEXaHU3MaX OPraHu4CCKuX peaKuHﬁ.

IpakTnyeckune 3aHATHS

Pemrenne nenoyek npeBpaneHuii Ha FEHETUYECKYIO CBSI3b MEX/y KJIaCCAMM OPraHUYECKUX COECIMHEHHUN
C COCTaBJICHHMEM Ha3BaHUN OPraHUYECKUX COCIMHEHHM I10 TPUBHAIBHON WIH MEXIYyHAPOIHOU
CUCTEMAaTUYECKOM HOMEHKJIAType. PenieHue pacdeTHbIX 3aad IO YPAaBHEHMSM PEaKIMi C ydacTheM
OpPraHUYECKUX BELIECTB.

JlaGopaTopHble 3aHATHSA

Jlaboparopnas padota «[lomydenue sTuneHa 1 U3y4eHHe ero CBOMCTB

[TonydeHnue >TuneHa U3 dTaHoJa B JabOpaTOpuu M U3ydeHHe ero GU3MYECKUX U XUMHYECKUX CBOMCTB.
CocraBneHue peakiuii IPUCOSINHEHNS U OKUCIICHUS Ha IPUMepe dTUiieHa. Perenne pacyeTHbIX 3a71a4 ¢
MCII0JIb30BAaHUEM IJIOTHOCTH Ta30B [0 BOJAOPOY U BO3IYXY.

Tema 4.3.
Oprannueckue
BEILIECTBA B
JKU3HEIEATEIIBHOCT
Y YeJIOBEKa.
IIpownsBoacTBo U
PUMEHEHUE
OpTraHUYECKUX
BEILIECTB B
MPOMBIIIUIEHHOCTH

OcHoBHoOE coepxaHue

Teopernueckoe o0yuenue

buooprannueckue coenuHenus. IlpumeHeHnue u Ouosjoruueckas posib yrieBoaoB. OKHCIEHHE
YTJIE€BOJIOB — HCTOYHUK SHEPTUH JKUBBIX OpraHn3MoB. O01acTi MPUMEHEHNUS aMUHOKHUCIIOT.
[TpeBpatenust 6e1KoB MUK B opranusMe. buonornueckue ¢pyHkuuu 6enkoB. buonornueckue GpyHkuuu
XKUpOB. Posib opraHnyeckoil XuMuu B pelIeHUH Mpo0sieM MUIIEeBOW O0€30MacHOCTH

HyxkiienHoBbie KHCIIOTHI: cocTaB U cTpoeHue. CTpoeHne HykieoTu0B. COCTaB HYKJIEMHOBBIX KHUCIOT
(JTHK, PHK). Ponb HyKJI€MHOBBIX KHCIIOT B )KH3HEIEATCILHOCTH OPTaHNU3MOB.

[Tpou3BoACTBO OpraHMYECKUX BEIIECTB: MPOM3BOJCTBO MeTaHO’a, nepepadorka Hedtu. [lomudrTninen
KAaK KPYITHOTOHHAXHBINA ITPOyKT XMMHUYECKOT0 Mpon3BocTBA. [[pumenenne stmiiena. Iponssoactso n
IIPUMEHEHUE Kay4yKa U PE3UHBI.

CHUHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTpPOEHHE, cBOMCTBa. [IpakTHueckoe MCIOIb30BaHUE
BOJIOKOH.

CuHTeTHYeCKHe IUJICHKU: W3OJSIUS I MPOBOJOB, MEMOpaHbl Uil ONPECHEHUS BOJbI, 3alllUTHBIE
IUIEHKU JUI aBTOMOOMJIEH, IIACTBIPH, XUPypruyeckue MOBs3KH. HOBbIe TEXHOIOTHM JajbHEUIIEro

OK 01
OK 02
OK 04
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COBEPILIECHCTBOBAHMS NTOJIMMEPHBIX MAaTEPUAJIOB.
Pons opranmveckoil XUMHHM B pEIICHUH TPOOIEM DHEPreTHUYECKON O€30MacHOCTH, B PAa3BUTHH
MEJUIIMHBI, CO3[JaHUN HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHMKOB 3HEPIUM (JIbTEPHATUBHBIE UCTOYHUKHU
SHEPTUN).

IMpakTnyeckune 3aHATHSA 2
Penienne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUN IO COCTABJICHUIO XUMUYECKUX PEAKIIUN, OTPaKAIOIIUX
XUMUYECKYI0O aKTHMBHOCTh OPraHMYECKUX COCAMHEHUN B pa3IMYHBIX cpeaax (MpUPOJHBIX, 2
OMOJIOTUYECKUX, TEXHOTECHHBIX).
Pa3znen 5. Kunernyeckue u TepMOAUHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIuii 12
Tema 5.1. OcHoBHOe coiep:KaHue 4 OK 01
Kunetnueckue OK 02
3aKOHOMEpHOCTH | TeopeTnueckoe o0yueHue 2
MPOTEKAHUS
XUMHYECKIX Xumuuaeckue peakiuu. Kinaccudukaius XuMAdeckux peaknuii: mo (pazoBomy coctaBy (TOMOTEHHBIC U
peakumit TeTEePOreHHbBIE), IO UCTIOIB30BAHUIO KaTaln3aTopa (KaTaIUTHYECKUE U HEKATATIUTUYECKUE).
CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB: MPHUPOJBI PEarupyIONIUX BEIIECTB,
KOHIIEHTPAIIMU pEearnpyrolInX BeIlecTB, TeMIepaTypsl (nmpaBuio Baut-I'odda), mmomaan peakimoHHOM )
MOBEPXHOCTH, HAJIM4YME Kartaiu3aropa. Ponb KaTaau3aTopoB B NPUPOJE U  MPOMBIILICHHOM
MIPOU3BOJCTBE.
OHeprusi akTuBallMM. AKTHBUPOBAHHBIA KoMIuiekc. Karanuzaropsl u katanu3. Ponp kaTaam3aTtopoB B
MIPUPOJIE U POMBIIIEHHOM TPOU3BOICTBE.
JlabopaTopHble 3aHATHUS 2
N3yueHne 3aBUCUMOCTH CKOPOCTH XMMHYECKON pEaKIUMU OT KOHLUEHTPAIMU PEarupyromux BEUIECTB U 2

TEMIIEPATYPBHI.

JlaGopatopHnas pabota «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT KOHIIEHTPAIUU Pearupyromux
BelecTBy. MccenoBanre 3aBUCMMOCTH CKOPOCTH PEAKIIMK OT KOHIIEHTpauuu. OnpeeneHne KOHCTaHThI
CKOPOCTH peakIiy rpauueckuM MEeTOI0M.

Pemenne npakTUKO-OPHEHTUPOBAHHBIX 3a/llaHUN Ha aHanu3 (aKTOpOB, BIMSIOMIMX Ha H3MEHEHHE
CKOPOCTH XUMUYECKOU PEAKLIUH.
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Tema 5.2. OCHOBHOE Co/iep/Kanune 6

TepmoanHamuueck

ue TeopeTnueckoe odyuenue 2

3aKOHOMEPHOCTH .
Knaccudukarus XuMHUUECKUX peakiyii: o TeroBoMy 3¢ dekTy (3K30TepMUYECKHEe, SHAOTEPMUUECKHUE),

POTEKaHUs )

P no obOpatumoctu (oOpaTumble W HeoOpatumbie). TemaoBbie APQPEKTHl XUMHUYECKUX pPEaKIUil.

XHMqufKHX Tepmoxumunueckue ypaBHeHus. OOpaTuMoCTh peaklnii. XMMHUYECKOe PABHOBECHE U €r0 CMELEHHE 0]

PCaAKIAH. neficTBUEM pa3MUHbIX (PAKTOPOB (KOHIEHTPAIMs PEareHTOB WM IPOJYKTOB PEAKIIUH, JABICHUE, 2

PapnoBecue TeMIepaTypa) s CO3AaHUs ONTUMAIIBHBIX YCIOBUN MPOTEKAHNS XUMUYECKUX ITPOLIECCOB.

XUMHYCCKHUX [TonsTue 00 sHTamBIIUM M 3HTponuu. DHeprus ['m60ca. 3akoH I'ecca u ciencrBue u3 Hero. Poib

peaKuui. CMEILEHHS] PABHOBECHSI B TEXHOJOTHYECKUX MPOLECCAX.
IIpakTHyeckue 3aHATHSA 2
[Tpuniun Jle Hlatense. BnusHue pasnuyHbIX (aKTOPOB HA H3MEHEHHE PABHOBECUS XUMMUYECKUX
peakuuii. 3aKOH JAEMCTBYIOIIMX MAacC M KOHCTaHTa XMMHYECKOIOo paBHOBecus. PacueTsl paBHOBECHBIX
KOHIIEHTPALUi pearupyromux BelecTB U MPOIYKTOB peakiuil. PacueTsl TeniaoBoro s ¢dexra peakiuu. 5
PemeHne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHouna Jle-Illarense s
HaXOXXJCHHUs HANpaBJIEHUs CMEIIEHHs pPAaBHOBECHS XWMHUYECKOM peakuuu U aHanu3 (HaKkTopoB,
BIIUSIIOLINX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSI.
JlabopaTopHble 3aHATHUS 2
JlaGopaTtopHass pabora «M3ydeHue BIMAHUSA PA3IUYHBIX (AKTOPOB HA CMEIIEHHE XUMHUYECKOTO
paBHOBecus». lccnenoBaHue BIMSHHUS W3MEHEHHUS KOHILIGHTpAIlMM BELIECTB, PEAKLUM Cpenbl U )
TeMIepaTypbl Ha CMEIEHHE XHUMHUYECKOro paBHOBecHs. CpaBHEHHME IOJyUYEHHBIX PpE3yJIbTaTOB C
TEOPETUYECKHU MTPOTHO3UPYEMBIMU HAa OCHOBE npuHuumna Jle-Illarense.

Pa3znea 6. JAucnepcHble cUCTEMBI 10

Tema 6.1. OcHoBHOe coiep:KaHue 4 OK 01

OK 02

Teoperuyeckoe o0yueHue 2
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HucnepcHsle JucnepcHble cuctemsl. Kosonaasle cuctemsl. VICTUHHBIE pacTBOpHI. OK 07
CHUCTEMBI U PactBopenne kak Qusuko-xumudeckuii mporecc. PactBopel. CrmocoObl MpUTOTOBJICHHS] PACTBOPOB.
dbakTopsI X PactBoprMocTs. MaccoBast 10i1s1 pacTBOpPEHHOr0 BelecTBa. [IpenenbHo A0MyCTUMbIE KOHLIIEHTPALUUA U
YCTOHIMBOCTH UX HUCIIOJIb30BAHUE B OIIEHKE 3KOJIOTHYECKONW O€30MacHOCTH.
Knaccudukarus qucnepcHsIx cucteM 1o coctaBy. CTpoeHue M (aKToOpbl YCTOHUMBOCTU JUCIIEPCHBIX
cucteM. Pacrno3HaBaHMe MCTHHHBIX PacTBOPOB, KOJJIOUTHBIX PAaCTBOPOB M I'PyOOAMCIIEPCHBIX CHUCTEM.
Crpoenne wmunemnel. PaccenBaHume cBeTa NpU INPOXOKIEHUM CBETOBOTO IIydyKa ONTHYECKH
HeOAHOPOHYI0 cpeny (dddexra Tunmgans).
IIpakTHyeckue 3aHATHSA
Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB.
Pemenue npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUI HAa TUCIIEPCHBIE CUCTEMBI, HCIIOJIb3YEMBIE B
OBITOBOM M TNPOW3BOACTBEHHOW JEATEIILHOCTH YEJIOBEKAa, C MO3UIUI 0e30MacHOCTH MOCIEeNCTBUI U
IPaMOTHBIX pEIIeHUN TPOoOIIeM, CBA3aHHBIX C XUMHUEH.
Tema 6.2. OcHoOBHOe coiep:KaHue OK 01
Hccnenosanue OK 02
CBOICTB JlabopaTopHble 3aHATHSA
JUCTIEPCHBIX
Jlaboparopnast pabota «[IpuroroBneHnue pacTBOpPOBY.
CUCTEM JUISl UX . .
. [IpuroroBneHue pacTBOPOB 3aJaHHOM (MOJISIPHOM) KOHUEHTpauuu (C MPaKTUKO-OPHUEHTHPOBAHHBIMHU
nAeHTHOHKALIH BOIIPOCaMU) U OTIpeieNIeHUe CPe/Ibl BOJAHBIX PACTBOPOB.
JlaGopaTopHnas pabora «lccnenoBaHue AUCIIEPCHBIX CUCTEM»
[IpuroToBneHne M U3y4YE€HHE CBOMCTB AMCIIEPCHBIX CUCTEM Pa3HBIX BUJOB: CYCIIEH3UHU, AMYJIbCHUH,
KOJUIOMJHOTO pactBopa. (CpaBHEHHE CBOWCTB HCTHUHHBIX M KOJUIOMAHBIX PAacTBOPOB, BBISBICHUE
OCHOBHBIX Pa3JIMYUI MEKTY HUMHU.
Paznen 7. KauecTBeHHBbIE peaKIMu 00OHAPYKEHUSI HEOPTAaHUYECKUX M OPraHUYECKUX BElIeCTB OK 01
OK 02
Tema 7.1. OCHOBHOE cOIepKAHNe
OO6napy>xeHue
HeopraHn4yeckux  |[lpakTuyeckue 3aHATHS
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KaTHOHOB U KauyecTBeHHBIE XMMHUYECKHE pEaKIMM, XapakTepHble i OOHApy>KEHUS HEOPraHMYECKUX BEIIECTB
AHHOHOB (katuoHOB M aHMOHOB). CocTaBlieHHE YpaBHEHHUI peakuuii OOHapy>KeHUs KAaTHOHOB 1-6 rpynm u )
AQHMOHOB, B T.4. MOJIEKYJISIPHOM U MOHHOU (opMax.
Peakuuu o6Hapy keHUsI HEOPraHUYECKUX BEIIECTB B PEATbHBIX 00BEKTaX OKPY KaIOLIeH cpebl.
JlaGopaTopHble 3aHATHUSA 2
OOHapy)keHHe HeOpraHMYeCKHUX BellecTB (KaTHOHOB 1-6 Ipynm WM aHUOHOB) C MCIOJIb30BaHHEM
KaueCTBEHHBIX aHATUTUYECKHUX PEAKIIH.
JlaGopaTopHas paboTa « AHATUTHYECKUE PEAKIITH AaHUOHOB) )
[TpoBeneHne Ka4eCTBEHHBIX PEAKIINA, NCIIOJIB3yEMBIX JJIT OOHAPYKEHUSI aHUOHOB: KapOoHaTa, gocdara,
cyibdara, HUTparTa, xjuopuaa u T.n. OnucaHue HaOIIOAAEMBIX SIBICHHH M COCTaBIEHHME XMMHYECKHX
peaKuu.
OcHoBHOE coaep:xaHue 4 OK 01
OK 02
Tema 7.2. IIpakTH4eckue 3aHATHSA 2
Obmapyxenne Ka4ecTBeHHBIE XUMUYECKHE PEAKIIMH, XaPAKTEPHBIE Il OOHAPYIKEHHS OTAENBHBIX KJIaCCOB
OpraHu4ICcCKUX OpPraHUYeCKUX COCTUHEHUI: ()EeHONIOB, albIerHI0B, KpaxmMalla, yKCyCHOM KUCIOThl, aMUHOKHCIIOT H JIp. ’
BEIIECTB Jlenatypanus GeKOB IIPU HArPEBaHHUH, IIBETHBIE PEaKIUU OEIKOB.
OTHEIBHBIX CocraBieHre KaueCTBEHHbBIX PeaKLUi OOHAPYKEHUsI OPraHUYECKUX COeTMHEHUN OTAEIbHBIX KIIACCOB.
KJIACCOB C
T — JlabopaTopHble 3aHATHSA 2
KaueCTBEHHBIX .
. OOHapy>KeHue OpraHMYecKX COeAMHEHUH OTIeNbHBIX KinaccoB JlabopaTopHas paborta «KauecTBeHHbIE
peaxinn peakiuy Ha OT/AEIbHBIE KJIACChl OPraHUUECKUX BEIIECTB»
ITpoBeeHne KaueCTBEHHBIX PEeaKLUi, HCIOIb3YEMBIX /ISl OOHAPYKEHUsI OPraHUYECKUX BEILIECTB 2
Pa3IMYHBIX KJIACCOB: (PEHOJIOB, alIbJIETHI0B, KpaxMasa, yKCyCHON KHUCIOThl, aMUHOKHUCIIOT, OEJIKOB U Ap.
Onucanue HaOIIOJAEMBbIX SIBIEHUIN U COCTaBIEHUE XUMHUYECKUX PEaKLU.
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJEePKAHNE (COMePKaHUe PUKJIATHOTO MOLYJIs1) 38
Pa3nea 8. Xumusi B ObITY H POU3BOJACTBEHHOM JeATEILHOCTH YeJI0BEKA 4 OK 01
OK 02
OcHoBHOE coaep:xaHue 4
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IIpakTUyeckune 3aHATUS 4 OK 04
OK 07
B Dkojorudeckasi 6e30MacHOCTb TOCIEACTBHIA OBITOBOW U TPOU3BOICTBEHHON JCSATEIILHOCTH YEIIOBEKA, 2 HK 1.1
XuMHA B OBITY M | cpgsannas nepepaboTKO# BEMIECTB; MOMCK U aHaIu3 HH()OPMAIMH U3 Pa3IMYHBIX HCTOUHHUKOB 1K 2.1
MPOM3BOJICTBEHHON (Hay4Hasi ¥ yaeOHO-HAyUYHAs JINTEPATypa, CPEICTBA MACCOBOM MH(OpMAINH, ceTh HTepHET U 1pyTHe). HK 3.1
NeSATeTLHOCTH KeiicoI (¢ yueTtom Oynymieit mpodecCuOHaIbHOM JesTeIbHOCTH) Ha aHalu3 HH(GOpMaIluu O
qelloBeKa MIPOU3BOJICTBEHHOM JICSITEIILHOCTU YEJIOBEKA, CBA3aHHOM C mepepaboTKOM U MOJTyYEeHHUEM BEIEeCTB, a
TaK)Ke C 9KOJIOTUYECKON Oe30MacCHOCTBIO.
3amura keiica: [IpencraBnenne pe3yabTaTOB PEIIEHUs KEWCOB (BBICTYIUIEHUE C IIPE3EHTALUEN ). 2
Paznen 9 HccaenoBanue 1 XMMHU4YECKHI aHATIH3 00bEKTOB OMOC(hepbI 34
OcHoBHOe coep:KkaHue 8 OK 01
MK 1.1
JlabopaTopHble 3aHATHUS 2 IK 2.1
K 3.1
T 0.1 Jlaboparopnas paboTta «OCHOBBI JJaOOPATOPHOM MPAKTUKI
ema .1 Jlaboparopras mocyia ¥ XuMu4eckue peakTuBbl. OCHOBHBIC 1abopaTopHbIie onepanuu. JlabopaTopHoe 2
Ocnosbl obopynoBanue. TexHuka 0€30MaCHOCTH | MpaBuiia paboThI (MOBEICHUS ) B TAOOPATOPHH.
nabopaTopHOi
MPAKTHUKH B [MpakTnyeckune 3aHATHS 6
npodeCCHOHATbHBI
X NaGOpaTOpHSX BrinonHeHNe TUMOBBIX PacueTOB MO TEMATHKE YKCIIEPUMEHTA (BBIXOJ] IPOAYKTa PEAKIIMU, Macca
HABECKH, 00BEM PaCTBOPUTEIIS).
O6paboTka TaHHBIX, aHATU3 U OIICHKA WX JIOCTOBEPHOCTH (BBIYMCIICHUE CPETHETO 3HAUCHHMS 6
IKCIIEPUMEHTATBHBIX TaHHBIX, TIOTPEITHOCTH).
[IpencraBiaeHue pe3yabTaToOB HKCIIEPUMEHTA B pa3indHoi ¢popme (Tabnwuia, rpaduk, OTIET, JOKIAI,
IIPE3EHTALINS).
Tema 9.2. OcHoBHOe coaep:xaHue 6 OK 01
. OK 02
XEMHeCKUH Teopernueckoe o0yuenune 2
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aHaJM3 nNpood
BO/IbI

Knaccudukanus npo6 BobI 0 BUAY U HaA3HAUEHUIO, UCXOS U3 €€ XMMHUECKOT'0 COCTaBa.
OpraHonenTU4YecKrue CBOMCTBA (3amax, MPO3pavyHOCTh, IIBETHOCTh, MYTHOCTH) BO/IBI. KHCITOTHOCTH 1
IeI0YHOCTh BoAbl. pH cpeabl u MeToasl ee onpeneneHust. JKecTKOCTh BOJbI U METOBI €€ ONPEIETICHUSI.
CymrHoCTh METO/Ia TUTPOBAHUS. BUIBI )K€CTKOCTH BOJIBI (BpeMEHHAs, MOCTOsTHHAS ). JKEeCTKOCTh BOJIBI
KaK MPUYHHA BBITIQJCHUS OCAIKOB UM 00pa30BaHUs COJCOTIOKEHUH, HIMEIOIIUX MECTO B OBITY U Ha
MIPOU3BO/ICTBE.

CocraB cosneil, BbI3bIBAIOLIUX KECTKOCTh BOJIbl. XUMUYECKHE MPOLIECCHI, YCTPAHSIONINE )KECTKOCTh
BOJIbI. Y PaBHEHUSI XUMUUYECKUX PEAKIIMH, WJUTFOCTPUPYIOMIUX TIPOIIECCHI, MPOUCXOIAIINE TTPH
yCTPAHEHUH JKECTKOCTH. Y CTpaHEHUE BPEMEHHOM JKECTKOCTH OBITOBBIMH U XHMHUYECKUMHU CIIOCOOAMH.
Crioco0b! yCTpaHEeHHsI TIOCTOSIHHOM KECTKOCTH.

I[MpakTnyeckne 3aHATHS

CriocoObl BbIpaKeHHs1 KOHIIEHTPAILlUN PACTBOPOB: MaccoBast 10JIsl pACTBOPEHHOT'O BEIIECTBA, MOJIIpHAsI
U MOJIsUTbHAsI KOHLIEHTpauus. TUTp pactBopa. PemieHne npakTHKO-OpHEHTUPOBAHHBIX TEOPETUUECKUX
3aJlaHUI Ha pacyeT KOHIEHTPALUi 3arpsA3HSIOIINX BEIIECTB U UX CPABHEHHE C MIPEIEIBHO
nomnyctuMbiMu KoHIeHTparusamu (I11K).

JlabopaTopHble 3aHATHUS

Jlaboparopnas pabota «OnpeneraeHne KECTKOCTA BOABI M CIIOCOOBI €€ YCTPaHCHHS.

Crioco0bI yCTpaHEeHHs BCEX BHIOB JKECTKOCTH B 3aBUCHUMOCTH OT COCTaBa COJIeH )XKeCTKOCTH. Pemienne
AKCIIEPUMEHTAJIbHOM 33/1a4i Ha BBISIBJIEHUE BPEMEHHOM M MOCTOSIHHOM KECTKOCTH BOJbI. OieHKa
BEPOATHOCTHU YCTPAHCHUSA BCEX BUAOB KECTKOCTHU B JOMAIIIHUX YCIIOBUAX.

OK 07
[IK 1.1
[IK 2.1
[IK 3.1

Tema 9.3.
XUMHUYECKH
KOHTPOJIb Ka4eCTBA
MPOIYKTOB
IMATaHUS

OcHoBHOE€ CoAcpKaHue

Teoperuyeckoe o0yueHue

KayecTBeHHBIN XUMUUECKUH COCTAB MPOAYKTOB NMUTaHMA. BemecTBa, hanbcuduupyromume npoyKThl
MUTaHMs, U BELIECTBA, 3arpsi3HAIONINE NPOAYKThI MUuTaHus. Onpe/enenne 3arpa3HsaonnX XUMHYECKUX
BELIECTB B MPOJYKTaX MUTAHUS, ONIPEIEICHUE BELLIECTB, HE 3asBJICHHBIX B COCTABE IPOAYKTOB TUTaHUS.

[MpakTnyeckune 3aHATHS

OK 01
OK 02
OK 07
K 1.1
IIK 2.1
K 3.1
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Oprannueckue 1 HEOPraHMYECKUE BEIIECTBA, BXOSIINE B COCTAB MPOAYKTOB NUTanus. OnpeneneHue
cocrtaBa 0JII0]1 Ha cojiepKaHhe MaKpO U MUKpPO3JIEMEHTOB. V3yueHue npeasioKeHHbIX MpernoiaBaTeaemM
OITt0]1 Ha IPEAMET XMMHYECKOT0 COCTaBa, OMpeAesieHUE 0JIel OT CyTOYHOW HOPMBI MaKpO H
MHUKPOAJIEMEHTOB B YKa3aHHOM OJ1t0/1e. Pererune npakTHKO-OpUEeHTUPOBAHHBIX 3a/1a4 TI0 KYJIMHAPHOMN
TEMATUKE PA3JIUYHBIX TUIIOB.

JlabopaTopHble 3aHATHUS

HccnenoBanue XMMHUYECKOTO COCTaBa MPOAYKTOB MTUTAHUSI.

Jlaboparopnas pabota «OO0HapyKeHHE HUTPATOB B MPOILYKTaX MUTAHUS.

UccnenoBanue maTepralioB MOJIYKOJIUYECTBEHHBIM METO/IOM OTPEIETICHUSI HUTPATOB C
UCIOJIb30BaHNEM Au(eHIIaMUuHa (KOPHETUIOAbI OBOIIEH, TUCThS U KOUEPhIKKA KAaITyCThl, TUIObI
GpyKTOB). AHaNU3 yPOBHS 3arps3HEHHS] HUTPAaTaMH 110 MHTEHCUBHOCTH OKPAIIMBAHUS TIPOAYKTOB
peaxiuu.

Tema 9.4.
XUMHUYeCKHit
aHaju3 mpoo
MMOYBEI

OcHoBHOE€ CoacpKaHue

Teoperuyeckoe o0yueHue

Krnaccudukanus mous 1Mo BUIy ¥ Ha3HAYEHUIO, UCXO/ISI U3 XUMUYECKOTo cocTtaBa. VneHTudukarus
POOBI OYBHI 10 €€ XUMUYECKOMY COCTaBY, OMUCAHHE BO3MOXHOCTEH ee MPUMEHEHHS.
TpeboBanus K KaueCTBY MOYBBI PA3IMYHOr0 HazHaueHus. Onucanne 0COOCHHOCTEN MOYB B
3aBHCHUMOCTH OT THIIOB, CIOCOOBI YIYUIIEHHUS KaueCTBAa MOYB B 3aBUCUMOCTH OT Ha3HAUYEHUS.
OO0macT UCIIOTB30BAHMS OPTaHUIECKUX yI00pEHUN B 3aBUCUMOCTH OT KQ4eCTBEHHOTO COCTABA.
Onucanuie opraHUYeCKUX yI0OpEHHUI U X IPUMEHEHHE B 3aBUCMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBUAHOCTH.

IIpakTH4eckue 3aHATHA

Ob6nacti Ha3HauYeHUs (IPUMEHEHUs ) TOYBBI, UICXO/ISI U3 KQU€CTBEHHOTO U KOJMYECTBEHHOTO COCTaBa.
AHali3 HOPMATUBHOU JTOKYMEHTAIIUU.

Ponb HeopraHnueckux BEIIECTB B KAUeCTBE MUHEPATIbHBIX YAOOPEHUM, YIyUIIUTENCH MOYBHI.
CocTaB MHHEpAIBHBIX YI0OPEHUH U X IPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa IMOYBHI U €€
Pa3HOBUAHOCTEH.

B3auMocBs3b cocTaBa y100peHHil 1 UX BIUSHUE HAa BETETaTUBHBIE CBOMCTBA U IIJI0JIOHOIICHHE
pacTeHui.

OK 01
OK 02
OK 07
K 1.1
IIK 2.1
K 3.1
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JlabopaTopHble 3aHATHUS

UccnenoBanue XMMHUYECKOTO COCTaBa MpOO MOYBHI.

Jlaboparopnas pabota «OOHapykeHHE HEOPTaHUYECKUX MPUMECE B Mpolax».

[TpurotoBneHue MPoOkI MOYBHI JJIT UCCIICIOBAHUS KUCIOTHOCTH/IIEIOYHOCTH, HEOPTAHHIECKUX
3arpsi3HeHuil. OOHapyKeHHe XJIOPUI- U cylb(]at - HOHOB B mpode mouBbl. CocTaBleHNE paBHEHUH
peakiuii oOHapyxeHust. CpaBHEHHE TTOJYYSHHBIX TTOKa3aTesield ¢ HOPMAaTUBHBIMU (CIIPABOYHBIMHU)
3HaYEHUSIMU

Tema 9.5.
HUccnenosanue
00BEKTOB
o6uocdepsl

OcHoBHOe coaep:xaHue

Teoperuyeckoe o0yueHue

VY4eOHo-Hccae10BaTeNbCKUA MPOEKT B 001aCTH Hccae1oBaHus 00beKTOB 6uocdepsl. O030p Tem
yueOHO-UCCIIeI0BATEIbCKHUX MTPOSKTOB. AJITOPUTM BBIMOTHEHUS MpoekTa. Onpe/encHne npooaeMbl
uccienoBaHus. MeTo bl MOKCKa, aHamu3a 1 00paboTK MH(OOPMAILIUH O MIPOSKTE B PA3INIHBIX
HCTOYHHUKAX.

[MpakTnyeckune 3aHATHS

OO0oCHOBaHKE aKTyaJTbHOCTH BEIOPAHHOW TeMbl. BrIsiBIeHHE TIpo0IeMbl nccieoBanus. Beioop
00BEKTOB M METOJIOB HcciienoBanus. [TocraHoBKa 1enelt u 3a1au uccnepoBanus. OnpeaencHue
NpojayKTa uccinenoBanus. OnpeesieHue STarnoB UCCIIeIOBaHNS U COCTABIICHHE TUIaHA MCCIICIOBAHUS.
3amura npoekTa: [IpencraBnenne pe3yabTaToOB BHIOIHEHUS Y4eOHO-MCCIIeI0BATEIbCKOTO IIPOEKTA
(BBICTYILJIEHHE C TIPE3EHTAIEH ).

JlabopaTopHble 3aHATHUS

I/ICCHeJIOBaHI/Ie MMPEAJIOKECHHOTO 00BbeKTa Ha KHCJIOTHOCTD, IICJIOYHOCTD, XHUMHYCSCKHI COCTaB

(38.I‘p513HI/ITCJ'II/I, Makpo- 1 MI/IKpOE)J'ICMCHTBI). 06pa60TKa PE3YJIbTAaTOB UCCIICAOBAHUA. OI_ICHKa KadueCTBa

HCCIIEaYEMOI'0 06’beKTa, HUCXOJ U3 PE3YJIbTATOB XUMHNYCCKOTI'O aHaIn3a.

OK 01
OK 02
OK 07
K 1.1
[IK 2.1
[IK 3.1

Koucynomayuu
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Hpomeofcymouuaﬂ ammecmauun IK3amen

18

Bcero

144
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MunuctepcTBo 00pazoBanus U Hayku PecryOnuku Bypstust

Gk I'BIIOY «I'ycuHOO3€pCKUii PHEPIETUUECKUN TEXHUKYM»
= gg%

YuebHo — mporpamMmHas JOKyMEHTAITUs

2.5. YuebHslii mporecc

Pabouas mporpamma o01ieo0pa3oBaTeNbHON AUCIUTUITMHBI « XUMUSD IO

CK-VIIA-PII-2.5.-23 npodeccuu 43.01.09 [ToBap, koHAUTED

3. YcaoBus peajiu3anuu NporpaMmMbl 0011e00pa3oBaTe/IbHOM JUCHUIIJINHbBI

3.1. lsisa peaqu3anyy NporpaMmbl M CHUILIMHBI 10JIKHBI OBITH IIPeyCMOTPEHbI

cleayromue CnenmajdbHbI€ MOMECIIICHUS .

Peanuzauusi nporpammbl JUCHUIUIMHBL TpeOyeT HaIW4us yuyeOHOro KaOMHeETa
XUMUMU.

O6opynoBaHue yueOHOTO KaOMHeTa:

- IOCAJI0OYHBIE MECTa MO KOJIUYECTBY 00YUaIOIIUXCS;
- pabouee MecTo MpernoaaBaTes;

- KOMIUIEKT Y4eOHO-HAIJISIIHBIX TOCOOUIA;

- KOMILIEKT 3JIEKTPOHHBIX BUJIEOMATEPUAIIOB;

- 3a1aHUS 111 KOHTPOJIbHBIX padoT;

- MpO(eCCUOHAIIBHO OPUEHTUPOBAHHBIE 3aJaHUS;

- Marepuaisl JudPpepeHInpOBaHHOTO 3a4Y€eTa.
TexHuueckue cpeacTsa 00yYeHUs:

- IEPCOHAJIbHBIN KOMITBIOTED € JTULEH3MOHHBIM IPOrPAMMHBIM 00E€CIIEUEHHEM;
- IPOEKTOP € IKPAHOM.

3.2. HupopmanunonHoe odecneyenne 00y4eHust

Jliist peanu3anyy mporpaMmbl OMOIMOTEYHBIN (HOH 00pa30BaTEIHPHON OpTraHU3AINH
JOJDKEH  WMETh  TICYaTHBIE W/WIW  DJCKTPOHHBIC  OOpa3oBaTelbHBIC W
nHOOPMAITMOHHBIE  PECypChl, PEKOMEHIOBAaHHBIC IS  WCIOJB30BaHUS B

06pa30BaTeJ'II>HOM IMpoHeCCe, HC CTAPUIC ITATH JICT C MOMCHTA U3IaHU.



3.2.1. OcHOBHBIE TEYATHBIC U3TAHUSA

Jlna cmyoenmos
labpuensn O.C. Xumus mis npodeccuil M CHenuaibHOCTEH TEXHUYECKOTO
npodus: yuebnuk / O.C. I'abpuensn, U.I'. Octpoymos. - M.: 2018
INa6puensa O.C. Xumust: yueb. s crya. npod. yue6. 3apeaenuti / O.C.
[Mabpuensan, U.I'. Octpoymos. - M.: 2021
["a6puensn O.C. Ipaktukym: yueb. mocooue / ['abpuensia O.C., Octpoymon U.T'.,
CnankoB C.A., Hopodeera H.M. - M.: 2020
[Ma6puensa O.C. u ap. Xumus 11t npodeccuii U CIeuanbHOCTeH TEXHUIECKOTO
npoduiis (3MEKTPOHHOE MPUIIOKEHHE)
Jlna npenooasamens
O6 o6pazoBanun B Poccuiickoit @Deaepanun. DenepanabHbI  3aKOH
Poccuiickoit @enepanuu ot 29 nexadbpst 2012 r. Ne 273-03
denepalibHBI  TOCYJTApPCTBEHHBIN 00pa30BaTENbHBIA CTAHAAPT CPEIHETrO
(momHOTO) O0I1IeTO 0OpazoBanus. YTB. [Ipukazom Munobpuayku Poccun ot 17 mas
2012 . Ne 413
[Tpuka3 MunoOpuayku Poccuu ot 29 nexabpst 2014 1. Ne 1645 « O BHeceHuun
U3MEeHEeHUH B puka3 MunucrepcTa oOpazoBanus u Hayku Poccuiickoit @enepanmu
or 17 mas 2012 1. No 413 «O06 ytBepxkaeHun (eneparbHOTO TOCYAAPCTBEHHOTO
00pa30BaTeIbLHOTO CTaHAapTa CPEeIHETO (ITOJTHOT0) 00IIEro 00pa3oBaHUsM.
PexoMenaanmu mo opraHu3aiiiy MoJIy4eHus CpeIHero oomero oopa3oBaHus B
mpenenax OCBOSHUS 00pa3oBaTENbHBIX MPOTPAMM CPEIHETO MPOQPECCHOHAIBHOTO
oOpa3zoBaHuss Ha 0a3e OCHOBHOTO OOHIEr0 O0pa3oBaHUsI C Yy4eTOM TpeOOBaHUM
denepanbHBIX TOCYJAPCTBEHHBIX 0O0pa30BaTEIbHBIX CTAHIAPTOB M TMOIy4aeMou
npodeccun WM CHENMUATBHOCTH CpeAHEero MNpodecCHOHAIBLHOTO 00pa3oBaHus
(muceMmo JlemapTamMeHTa rocy1apCTBEHHOM MOJIMTUKH B cpepe MOATOTOBKH padbodmx
kanpoB u JIITO Muno6prayku Poccun ot 17.03.2015 Ne 06-259).
["a6puensn O.C. Xumus a4 npenoaaBatelis: y4eOHO-MeTOAMUecKoe mocoodue

/ O.C. I'abpuensn, I'.I". JIsicoBa. - M.: 2020
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I"a6puensn O.C. u ap. Xumus 115 npodeccuil 1 crenuaibHOCTeH TEXHUIECKOTO

npoduiisd (3MEKTPOHHOE MPHIIOKEHUE)

3.2.2. /lonoJiHUTEIbHbIE HCTOYHUKU

NurepHer-pecypcesl

pvgmkoru - omumnuana «lloxkopu  BopoObéBel  ropb»
hemi.wallst.ru. «Xumus.

OO6pazoBaTeNbHBIN CAUT AJI MKOJbHUKOBY www.alhimikov.net

OO6pa3oBaTeNbHBIN CalT I MIKOJIBPHUKOB chem.msu.su

DOnekTpoHHas OMONIMOTEKa MO XUMUU WWwWw.enauki.ru - HHTepHET-

u3nanue s yaureneit « EctectBeHHble Haykm» 1september.ru —
MeToaudeckas rasera "IlepBoe cents0ps” hvsh.ru
- )KypHaJl «XuMus B mkosne» www.hij.ru/

-«XuUMHA U Ku3Hb»chemistry-chemists.com/index.html

-3JIEKTPOHHBIN )KypHaI « XUMUKHA U XUMUSI
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUAA
OBLIEOBPA3OBATEJBHOM JUCHUAILIIUHBI

KoHTponb u olieHKa pe3yJbTaTOB O0YUYEHHS OCYIIECTBIISIETCS MPENoAaBaTEIEM B

mponecce NMpoOBCACHUA ITPAKTHICCKUX 3aHITUU U Ha60paTOpHBIX pa60T, TCCTUPOBAHHA,

a TaKXKE BBIMOJHEHUS OOYYaIOIMMUCA WHAWBUIYAIbHBIX 3aJaHul,

MPOEKTOB,

uccienoBanuii. Pe3ynbpraTel 00ydeHUs ONpeIesaoT, YTO 00YUYarOIIUecs 0 KHbI 3HATD,

IMOHUMATb U JCMOHCTPUPOBATH 110 3aBCPIICHUN U3YUYCHUA JUCIHUITIINHBI.

st popMupoBaHUs, KOHTPOJS W OICHKHA pPE3yJbTaTOB OCBOCHUS Y4eOHOU

AUCHUIUIMHBI HCIIOJB3YCTCA CHUCTCMaA OLICHOYHBLIX MCpOHpHHTHﬁ, MpCaAcCTaBJIAOIIAA

co00H KOMIUIEKC YYEOHBIX MEPONPUITHI, COTJIACOBAHHBIX C pe3yJIbTaTaMU O0yYEHHUs U

chOPMYJIUPOBAHHBIX C Y4YE€TOM

nucuumuinae) u GI'OC CIIO.

OI'OC COO (mpeaMeTHble pe3yJIbTaThl

10

Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTar 00yueHus Tuner ouenoqnf X
MeponpUusTHIA
I | OcHoBHOE copep:xanue
1 Pa3nesa 1. OcHoBBI Popmy:uposat
0a30BbIe MOHATHS U
CTPOCHUS BellecTBa
3aKOHBI XUMHH
1.1 [OK 01 CrpoeHne aToMOB CocraBnare xumnueckue |1. Tect «CtpoeHune atomoB
XUMUYECKHUX AJIEMEHTOB |(POPMYIIBI COETMHEHU B |XUMHUUYECKHUX JIEMEHTOB U
U IpUpOJa XUMHUUECKON |COOTBETCTBUU CO MIPUPOJA XUMUUECKOU CBSZM.
CBSI3H CTEIICHBIO OKHMCIICHUS 2. 3agaun Ha COCTaBJICHIE
XUMHYECKHX DJIEMEHTOB, |XHUMHUYECKUX (OpMYIT
WCXOJIS U3 BAJICHTHOCTH U |JIBYXaTOMHBIX COSTUHEHUN
ANEKTPOOTPHUIIATETLHOCTH |(OKCHUIOB, CYJIb(HIOB, TUAPUIOB
U T.IL.).
3. 3agaHus Ha HCIIOJIb30BaHUE
XAMUYECKOM CUMBOJIMKH U
Ha3BaHUM COeAUHEHUH I10
HOMEHKJIATyp€e MEKTyHapOIHOTO
COI03a TEOPETUYECKON U
MPUKIAAHON XUMUHU U
TPUBUAIIbHBIX Ha3BaHUM ISt
COCTaBJICHUS XUMUYECKHUX
(dhopMyIT TBYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(hUI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTAHMUECKUX
COCIMHEHHI OTACIbHBIX KJIACCOB
1.2 |[OK 01 [Iepnoanueckuit 3akoH 1| XapaKTepU3oBaTh 1. Tect «Metammueckue /
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OK/IK

Monayas/Pa3nen/Tema

Pe3yabTaTt 00yuyeHus

THnbI OLEHOYHBIX
MepOoNnpHUATHH

OK 02

tabmauna J{. 1.
Menneneena

XUMHUYECKHE HIEMEHTHI B
COOTBETCTBUHU C UX
MI0JIO)KEHUEM B
MIEPUOTUYECKON CHCTEME
XUMHUYECKHUX 3JIEMEHTOB
J.. Menneneena

HEMETaJNIMYSCKUE CBOMCTBA,
3JIEKTPOOTPUIATETBHOCTD 1
CPOJICTBO K 3JIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHUEM B
[IEPUOIUYECKON CUCTEME
XUMHUYeCKHX djiemMeHToB J[. 1.
MeHnpenaeeBay.

2. [TpakTryeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXKILY
CTPOEHUEM ATOMOB XMMHUYECKUX
3JIEMEHTOB U NEPUOANYECKUM
N3MEHEHHEM CBOMCTB
XUMHYECKHUX DJIEMEHTOB U UX
COETMHEHUN B COOTBETCTBHU C
nonoxxenueM Ilepuonnueckon
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOpPETUYECKHUE 3aJaHus Ha
XapaKTePU3aALUI0 XUMUYECKUX
9JIEMEHTOB: «MeTamnueckue /
HEMETaJNIMISCKUE CBOMCTBA,
3JIEKTPOOTPUIATETBHOCTD 1
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX JIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHUEM B
MIEPUOIUYECKON CUCTEME
XHUMHYECKHUX DJIEMEHTOB

.. MenaeaeeBay

Pa3znea 2. XumMuuyeckue
peakuuu

XapakTepu3oBaTh THIIbI
XUMHYECKHX pPeakumid

Kounrpoasnas padora
«CTpoeHue BemecTsa u
XHMHYECKHEe peakIum»

2.1

OK 01
OK 04

THUIel XUMHYECKUX
peaxkuuii

CocTaBnsATe peakuu
COEIMHEHMUS, Pa3IOKEHUS,
o0MeHa, 3aMeIlEHHS,
OKHCIIUTEIBHO-
BOCCTAaHOBHUTCIIBHBIC
peaxkuuu

1. 3amaun Ha cocTaBIeHHE
YPABHEHUN PEAKLIAN:

— COEJIMHEHHUS], 3aMEIICHMUS,
paszioxkeHus, o0OMeHa,

— OKHCIIUTENIBHO-
BOCCTAaHOBUTEIBHBIX PEAKLIUN C
HCII0JIb30BaHNEM METO]1a
ANIEKTPOHHOTO OaiaHca.

2. 3amaum Ha pacyeT MacCChI
BeleCTBa UK 00bEMaA

ra3oB I10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIH 00BEMY
OJIHOTO M3 Y4acTBYIOIIUX B
pEaKiuy BEIIeCTB; PaCUEThI
Macchl (00BEMa, KOIHYecTBa
BEIIECTBA) MIPOYKTOB PEaKIInH,
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OK/IK

Monayas/Pa3nen/Tema

Pe3yabTaTt 00yuyeHus

THnbI OLEHOYHBIX
MepOoNnpHUATHH

€CIIM OJIHO U3 BELECTB UMEET
MIpUMeECH

2.2

DIIEKTPOJIUTHYECKAS
JUACCOIMAIINSI U HOHHBIN
o0MeH

CocTaBnaTh ypaBHEHUS
XUMHUYECKUX PEAKIIUU
HMOHHOTO 0OMeHa ¢
y4acTueM
HEOPraHMYECKUX BEIECTB

1. 3amanus Ha cocTaBJICHHE
MOJIEKYJISIPHBIX U HOHHBIX
peaKIuii ¢ ydaCTHEM KHUCIIOT,
OCHOBaHHUI U COJICH,
YCTaHOBJICHUE U3MCHCHUS
KHCJIOTHOCTH CPEJIbI

2. JJaboparopnas padota "Turib
XUMUYECKHUX peakiuii”

Pasnen 3. Ctpoenue u
CBOIiCTBA
HEOPraHUYeCKHuX
BeIleCTB

HccaenoBarb crpoenue u
CBOliCTBa
HEOPraHU4eCKuXx
BeleCTB

KonTtposabnas padora
«CBOJCTBa HEOPraHUYECKUX
BelIeCTB»

3.1

OK 01
IIK 1.1
IIK 1.3

Knaccuduxkanus,
HOMEHKJIaTypa U
CTpOCHUE
HEOpraHM4YeCKuX
BEIIIECTB

Knaccudunmponats
HEOpPraHNYecKue
BEIIECTBA B COOTBETCTBHUH
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPraHUYECKUX
BEILIECTB UCXO/SI U3 UX
XUMHUYECKON (GOpMYIIbI UITH
COCTaBJICHUE XUMUYECKOI
(bopMyIIBI HCXO/1A U3 Ha3BaHUS
BEIIECTBA 10 MEKIYHAPOIHON
WJIM TPUBHATBHOMN
HOMEHKJIaType».

2. 3aaun Ha pacyeT MacCoOBOM
10711 (Macchl) XUMUYECKOTO
a7eMeHTa (COeTMHEHNS) B
MOJIEKYJIe (CMECH).

3. IlpakTrueckue 3a7aHusl O
KJ1acCU(UKallM1, HOMEHKIIaType 1
XUMHUYECKUM (hopmyrnam
HEOPraHUYECKHUX BEILECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTH4eckue 3alanus Ha
oTpesieNIeHue XUMUYECKOM
AKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BHIa XUMHUECKOH
CBSI3U M THIMA KPUCTALTNYECKON
peleTku

3.2

OK 01
OK 02
IIK. 1.1
K 1.3

DU3NKO-XUMHUYECKHE
CBOMCTBa
HEOPTraHUYECKHUX
BEIISCTB

YcraHaBIuBaTh
3aBUCHUMOCTh (PU3UKO-
XUMUYECKHUX CBOMCTB
HEOPTraHUYECKHUX BEIIECTB
OT CTPOEHHS] aTOMOB U
MOJICKYJI, & TAK)KE THUTIA
KPUCTAJUTMYECKOU
pereTku

1. Tect «OcobenHocTr
XUMHUYECKUX CBONCTB OKCH/IOB,
KHCIIOT, OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHJIOB U COJIEI.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHU XUMHYECKUX PEAKIUNA
C YYaCTHUEM MPOCTHIX U CIOKHBIX
HEOPTaHUYECKUX BEIECTB:
OKCHJIOB METAJJIOB, HEMETAJUIOB U
aM(}OTEPHBIX IJIEMEHTOB;
HEOPraHUYEeCKUX KHUCIIOT,
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OK/IK

Monayas/Pa3nen/Tema

Pe3yabTaTt 00yuyeHus

THnbI OLEHOYHBIX
MepOoNnpHUATHH

OCHOBaHHUH M aM()OTEPHBIX
THAPOKCHUA0B, HCOPTAHUICCKHUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CITOCOOBI MOJTyUEHUSI.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOpEeTUYECKHE 3a/1aHNs Ha
CBOICTBA U MOJIy4YE€HUE
HCOPTraHNYCCKUX BCIICCTB

33

OK 01
OK 02
OK 04

Nnentnduxanus
HEOPTaHUYECKUX
BEIIECTB

Uccnenosats
KaueCTBEHHbBIC PEAKIINH
HEOPTraHUYECKHUX BEIIECTB

1. IIpakTHKO-OpUEHTUPOBAHHBIE
3aJIaHUS 10 COCTABIICHUIO
XUMUYECKHUX PEAKIIUN C y9acTHEM
HEOPTraHUYECKUX BEIECTB,
HCIIONTB3YEMBIX ISl MX
UJIEHTU(DUKAIUH.
2.JIaboparopnas pabdora:
“Unentuduxamnms
HEOPraHWYECKUX BEIIECTB’

Pasnen 4. Ctpoenue u
CBOMCTBA
OpraHHYecKuX
BellecTB

HccnenoBars cTpoeHue u
CBOMCTBA OPraHNYeCKHX
BeLIECTB

KonTpoasHnasi padora
«CTpoeHue U cBOIiCTBa
OpPraHU4YecKHX BellecTB)

4.1

OK 01
IK. 1.1
IIK 1.3

Knaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

Knaccudumnmponats
OpraHMYEeCKHE BEUIECTBA B
COOTBETCTBHUH C UX
CTPOEHHEM

1. 3amanus Ha cocTaBJICHHE
Ha3BaHUN OPraHUYECKHUX
COEMHEHMI IO TPUBUAJILHOW UJTU
MEKIYHAPOIHON
CUCTEMAaTUYECKON HOMEHKJIIATYype.
2. 3aaHus HA COCTABJICHHE
MTOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (OPMYIT
OpTraHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauu Ha onpeeeHue
npocteimen (GopMyIibl
OpTraHUYECKON MOJICKYJIbI, HCXOMS
13 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
IIK 1.1
I[IK' 1.3

CBolicTBa OpraHM4eCKUX
COCIMHEHUN

VcranaBiuBarth
3aBUCHUMOCTH (PU3UKO-
XUMHYECKHX CBOMCTB
OPraHUYeCKHUX BEIIECTB OT
CTPOECHUS MOJIEKYJI

1. 3amagus Ha cocTaBJIEHUE
YPAaBHEHUN XUMHUYECKUX pPEaKIUN
C YYaCTHUEM OPraHUYECKUX
BEIIECTB HA OCHOBAHUHU UX
COCTaBa M CTPOCHHS.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHU XUMHYECKUX PEAKIUH,
WUTIOCTPUPYIOIINX XUMUYECKHE
CBOMCTBA C YY€TOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PeakUui u
TEHETHUYECKOM CBSI3U
OPraHMYECKUX BEIIECTB Pa3HBIX
KJIACCOB.

3. PacuerHsble 3a1auu 1o
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THnbI OLEHOYHBIX

Ne | OK/IK | Moayas/Pa3znen/Tema | Pe3yabraT 00yuenus .
MeponpusTHi
YPaBHEHHUSIM PEAKLUI C y4acTHEM
OpPraHMYECKUX BEIIECTB.
4. JTaboparopHas paboTa
“IIpeBpaleHus: OpraHU4eCKuX
BELIECTB IPU HArpeBaHUM"
4.3 |OK 01 Unentuduxanms HccnenoBath 1.IIpakTHKO-OpHEHTHPOBAHHBIE
OK 02 OpPraHMYECKUX BEILECTB, |KAYECTBEHHBIE PEAKIIMM  (3aJaHUS 110 COCTaBJICHUIO
OK 04 UX 3HAYCHUE U OpraHU4YeCKUX XUMHUYECKHUX PEAKLINN C y9aCTHEM
IIK.. 1.1 |mpuMeHeHHE B OBITOBOW |COEAMHEHUI OT/ENbHBIX |OpraHUYEeCKHX BEIIECTB, B T.U.
I[IK' 1.3 Y IPOU3BOICTBEHHOMN KJIACCOB HCIIOJIBb3YEMBIX JUI UX
JESTEIIBHOCTH YEJIOBEKA UACHTU(PUKAIMU B OBITY U
MPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabora:
“Unentuduxaryisi opraHnIecKux
COETUHEHUN OTHECIBLHEBIX KIacCOB”
5 Pa3znen S. Xapakrepu3zoBathb
Kunernueckue n BJIMSIHUE PA3JIMYHBIX
TepMoaAMHAMHUYecKHe |(pakTopos Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTeKAHUSA XHMHYECKHX pPeaKuui
XMMHMYECKHX peakuui
5 |OK 0l CkopocTh XMMHUYECKHUX | XapaKTepu30BaTh [IpakTHKO-OPUEHTUPOBAHHBIE
OK 02 peakiuil. XMMUYECKOE |BIMSHUE KOHLIEHTPAMU  |TEOPETUYECKUE 3aIaHMs HA
I1K1.1 paBHOBECHE pearupyromux BeIecTB U |aHaau3 pakTOpoB, BIUSIONIUX HA
I[IK' 1.3 TEMIIEpaTypbl HA CKOPOCTh |H3MEHEHHE CKOPOCTH XHUMHUYECKOU
XUMHUYECKHUX PEaKIHM peakuuu. IIpakTuko-
XapaxkTepu3oBaTh OpUEHTHPOBAHHbBIE 3a/IJaHUS Ha
BIIUSTHUE U3MEHEHUS IIpUMEHEeHNe npuHuumna Jle-
KOHIEeHTpauuu Bemiects, |lllaTenbe Ay HaxoXaeHUS
peakuuu cpeasl U HaIPABJICHUS CMEIICHHUS
TEMIIEpaTypbl Ha paBHOBECHS] XUMUYECKON peaKun
CMEIlEHHE XUMUYECKOTO |1 aHaIu3 (GaKTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEIlEHNEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBatrh
Pasmenl6APacInope: HCTHHHBIEPACTBOPHI €
3a/laHHbIMH
XapaKTepUCTHKAMH
6.1 [OK 01 ITonsatue o pacrBopax  |Pasnuuars ucTuHHBIE 1. 3amaun Ha MPUTOTOBIIEHUE
OK 02 pacTBOpHI pacTBOPOB.
IIK 1.1 2. [IpakTuKO-OpHMEHTUPOBAHHbIE
IIK 1.3 pacyeTHBIE 3a/IaHUS Ha

JUCIIEPCHBIE CUCTEMBI,
WCIIOJIh3yEMBbIE B OBITOBOM 1
MIPOU3BOJICTBEHHOM JESTEIbHOCTU
YesioBeKa
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THnbI OLEHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabTar 00yueHust N
MeponpusiTHi
6.2 |[OK 01 UccnenoBanue cBoiictB |HccnenoBats huznko- JlaGopaTopnas pabora
OK 04 pacTBOpPOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOpOB™
IIK 1.1 HCTHUHHBIX pacCTBOPOB
K 1.3
II | IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHNe MPUKJIAJTHOT0 MOLYJIs1)
7 Paspnen 7. OuenuBath nocJjieacTeus (3ammura Keica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuieii npogeccuoHAIbHOK
NMPOU3BOACTBECHHOM NPOU3BOJACTBECHHOM AesiTeIbHOCTH)
AesATeIbHOCTH AesAITeIbHOCTH Ye10BeKa
YeJ10BeKa ¢ MO3MIMH
IKO0JIOTHYECKOMI
0e3onmacHoCTH

OK 01
OK 02
OK 04
OK 07
IIK 1.1
IIK 1.3

Xumust B ObITY U
MPOU3BOICTBEHHOM
NesITeIbHOCTH YeJIOBEKa

O11eHUBAaTh ITOCIEACTBHS
OLITOBOH U
MIPOU3BOACTBEHHOMN
JIeITEIILHOCTH YeJIOBEKA C
HO3UIIMH DKOJIOTHUYECKOH
0e30IMacHOCTH

Keiic (c yuerom Oymymieit
npo¢eCcCHOHATBHON
NeSITeIbHOCTH)
Bo3MoOKHbBIE TEMBI KEHCOB:
1. IloTenyenue kMMaTta u
BBICBOOOK/IEHUE Ta30BbIX
THIPaTOB CO JIHA OKeaHa.
2. Bynymue marepualsl s aBua-
, MAIIIMHO- ¥ IPUOOPOCTPOECHUSI.
3. HoBblie maTepuansl 1Jis
COJTHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pPacTUTETBHBIX MPENnapaToB
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JUCT PETUCTPAIIMA U3SMEHEHUI
PABOYEW ITPOI'PAMMBI

IO CMEUUATbHOCTH / IpOodeccuu

(KOO U HauMeHo8aHUe HANPABIeHUs NOO20MOBKU / cneyuanbHocmu / npogeccuu)

(ron Habopa , bopma oOyuenus )

Ha20 /20 y4eOHblii roa

B paGouyio mporpamMmy BHOCSTCS CIeIyIOIME U3MEHEHUS:

Howme Howmepa sncroB
p . aAHHYJIH- OcHoBaHnue Jist
Paznen paboueii mporpaMmbl | 3aMeHEH .
U3Me- HEIX HOBBIX | POBaHH | BHECEHUS M3MEHEHUU
HEHUS BIX
Paccmotpen Ha 3aceianuu peAMETHOM (IIMKJIOBOM) KOMUCCUU
MPOTOKOJ OT « » 20 r. Ne
(Oondicrocmy) (noonucw) (1.0. Damunus)

42



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 504707717602515670935380417862998762092077159056
Bnageney Cnacoe Bawp Muxaitnosuy

OeicTevTened C 06.03.2023 no 05.03.2024



http://www.tcpdf.org

		2023-06-28T07:25:58+0500




