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PaGouast mporpamma 06111€00pa3oBaTeIbHON yaeOHON TUCIIUIUIAHBI
OVJI. 01.04 Xumus pa3paboTaHa Ha OCHOBE TPEOOBAHMIA:

- denepanbHOr0 TOCYIapCTBEHHOIO O00pa30BaTENBHOIO CTaHJIApPTa CPEIHEro
npodeccuoHalibHOTO 00pazoBaHus mo crenranbHocTH 44.02.02 IlpenonaBanue B
HadalbHBIX Kjaccax (yriyOJneHHOH MOJATOTOBKM), BXOJAIIEH B COCTaB
YKPYITHEHHOU TPYNIbl  CHEUATBHOCTEH 44.00.00 OGpazoBanue
NeJaroruueckue HayKu, yTBEpKACHHOro mpukasoM Munnpocsemenus Poccuun ot
17.08.2022 1. Ne742 (¢ mu3Mm. ot 03.07.2024r.),3apeructpupoBaHo B MuHIOCTE
Poccuu 22.09.2022 1. Ne70193;

C YYETOM:

- NPUMEPHOU NMPOTPAMMBI;

- B COOTBETCTBHH C pabO4YMM y4eOHBIM IJJAaHOM 00pa30BaTEIbHON OpraHU3aluu
Ha 2026/2027 yueOHBbIii ro/.

["'apxukaguena 3arpaT MaroMeJIoBHa - IPENo1aBaTeiib
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1. HACHIOPT PABOYEM TPOI'PAMMBI YYEBHOM JUCIUILJINHBI
OV/. 01. 04 Xumus

1.1. O6sa1acTh NPpUMeEHEHUS] IPOTrPaAMMbI

Pabouas nmporpamma yueOHOM AUCHMILIMHBI SBISIETCS YacCThIO MPOTPaMMbI
noAroToBku crennauctoB cpeanero 3seHa (IIIICC3) B coorBercTBUM ¢ PI'OC no
cnemansHocT  CIIO  44.02.02 IlpenogaBaHue B HAYaJbHBIX KJaccax
(YyriiyOJleHHOW TOATOTOBKM), BXOASIIEM B COCTaB YKPYNHEHHON TIpyHIIbI
cnenuanbHocTel 44.00.00 O0pa3oBaHue U eJaroru4ecKkue HayKu.

1.2. Mecto aucuumiunabl B cTpykrype IIICC3: nucuumnianHa BXOAUT B LMK
00111e00pa30BaTeNIbHBIX JUCIUIUINH.

1.3. Hesn, 3a1a4u ¥ IVIAHUPYeEMbIe Pe3yJbTAThl 0CBOCHHS THCIUILTUHBI

Hesm aucommiauHbl. DopMupoBaHHE y CTYACHTOB IIPEICTABICHUA O
XUMHYECKON COCTABIIIOIIEN €CTECTBEHHO - HAYYHOU KAPTHHBI MHPA KaK OCHOBBI
NPUHATUS pPEIIEHUHM B  JKU3HEHHBIX M  IPOU3BOACTBEHHBIX  CHUTyalHUsX,
OTBETCTBEHHOT'O ITIOBEJIECHHS B IIPUPOHOM Cpee.

3axayu AUCUMIIUHBI:

1) chopmupoBaTh NMOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKHX
IPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH CpeJie, LIEJTOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSI COCTABIISITh (POPMYJIbI HEOPraHUUECKUX M OPraHUYECKUX
BEILIECTB, YPaBHEHUS XHUMHUYECKHX peakluil, OOBACHATH UX  CMBICI,
WHTEPIIPETUPOBATH PE3YJIbTAaThl XUMUUYECKUX SKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEHUIIMX XHUMHUYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEIOBAaHUN C COONIOACHUEM TMpaBUi 0OE€30MacHOro
oOpaIleHus ¢ BEIIeCTBaMu U JIaA0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HUCIOJIb30BATh MH(POPMALIMIO XUMUYECKOTO XapaKTepa U3
Pa3JINYHBIX UICTOYHUKOB;

5) cdopmupoBaTh  yMEHHS  NPOTHO3MPOBATH  IOCIEACTBUS  CBOCH
NEeATEIbHOCTH M XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX
IIPOLIECCOB;

6) chopMupoBaTh MOHMMAHKUE 3HAYUMOCTH JOCTHXKEHUN XMMHUYECKON HAyKH
Y TEXHOJIOTUH JJI Pa3BUTHS COLIMAIBHON M MPOU3BOJICTBEHHOM cdep.



Iliianupyemblie pe3yabTaThl OCBOEHHUSI 0011€00pPa30BaTEILHOM IUCHUILIMHBI « XuMus» B cooTBeTcTBUU ¢ PI'OC CIIO n
Ha ocHoBe PI'OC COO

Koxn m HamMeHoBaHHe

H.]IaHl/IpyeMble PE3yJbTAThI 0OCBOCHUA TUCIHHUIIJIMHBI

¢GopmMupyembIx JIMYHOCTHBIE W MeTanpeaMeTHbIe IlpeameTHbie

KOMIIeTeHIHU

OK 01. BeiOupats B yacTH TPyAOBOI0 BOCIIMTAHMSA: - BIIQJETh CHUCTEMOM XMMHUYECKHUX 3HAHUH, KOTOpas
CIOCOOBI PELIeHUs 331a4 | - TOTOBHOCTb K TPYIy, OCO3HAHHE LIEHHOCTHM MAcTEpCTBA, | BKJIKOYAET: OCHOBONOJAralollue IMOHATHS (XUMHUYECKUMH
npodeccHOHATBLHON Tpyznoooue; JJIEMEHT, aTOM, JJICKTPOHHas 00oJiouka aTtoma, s-, p-, -
JESTEIIbHOCTH - TOTOBHOCTh K aKTHUBHOH JEATEIbHOCTH TEXHOJIOTUYECKON U | DJIEKTPOHHBIE  OpOMTaIM  aTOMOB,  MOH,  MOJEKYIa,
MIPUMEHUTEIBHO K COLMAIBHOW HAINpPaBICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, | BaJICHTHOCTH, 3JIEKTPOOTPULIATENBHOCTD, CTENEHb

Pa3JIMIHBIM KOHTCKCTaM

IJIaHUPOBaTh |
JIESITEILHOCTD;

- HHTEepeCc K pas3nuyHbiM chepam mpodeccHoHAIBHON
JIeSITENLHOCTH,

OsBaagenue YHHBepPCAJbHBIMU
NMO3HABATEJLHLIMH IeHCTBUSIMM:

a) 0a30BbIe JJOrHYECKHE IeHCTBHS:

- CaMOCTOSITENIbHO (OPMYITUPOBATh M aKTyaJIM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIM MpPU3HAK WM OCHOBAHUS
JUTISl CpaBHEHUS, KilacCu(UKAIMU U 0000IIECHHMS;

- ONpeneNsATh LU JeATEIbHOCTH, 3a/aBaTh MapaMeTpbl U
KPUTEPHUU UX TOCTUKECHUS;

CaMOCTOATCIIBHO BBIIIOJIHATD

TaKyo

y4eOHBIMU

- BBISIBJISITH 3aKOHOMCPHOCTHU u IMPOTHUBOPCUMA B
paccMaTpruBaACMBIX ABJICHUAX,

- BHOCHUTB KOPPCKTHBBI B ACATCIIBHOCTb, OLCHUBATDH
COOTBETCTBHUEC PE3YJIbTATOB LCIAIM, OLICHUBATh PHCKH
HOCJ'ICI[CTBI/II\/'I ACATCIIbHOCTH,

- pasBuBaTb KpPCATHBHOC MbLIIUJIICHHUC TIIpU PCIICHHUHN

YKU3HEHHBIX TIPo0iieM

0) 0a3oBbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:

- BIAJCTh HAaBBIKAMH  Y4E€OHO-HCCIENOBATEIILCKOW U
MIPOCKTHOM NIEATEILHOCTH, HABBIKAMH pa3penieHus mpooem;

OKHUCJICHHs, XMMHMYECKas CBs3b, MOJb, MOJISpPHas Macca,
MOJISIPHBI O00BEM, YIJIEPOIHBIA CKeNeT, (yHKIHMOHAIbHAS
rpynna, paaukal, HW30MEpHus, H30MEpbl, I'OMOJIOTMYECKUN
pan, TOMOJIOTH, YTJI€BOI0POIbL, KHCIIOPOJ- u
a30TcoJiepKalllue COECJUHEHUs, OHOJOrMYECKH aKTHUBHBIE
BellecTBa (yrjaeBoJibl, KUpPBI, OEIKH), MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHHS,
KPUCTAJIJIMYECKAsl PEIIETKA, THUIIBI XUMHYECKHX peaKkLun
(OKHCITUTENIbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
HHJIOTEPMHUUYECKHE, PEAaKIMM HOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIUTHI, HERJIEKTPOJIUTHI, ANEKTPOJINTUYECKAs
JUCCOLMALUSA, OKUCIHUTEIb, BOCCTAaHOBUTENb, CKOPOCThb
XUMHUUYECKON peaklluy, XUMUYECKOE PaBHOBECHUE), TEOPUHU U
3aKOHBI (TEOpHUs XUMHMYECKOI'O CTPOCHHMS OpraHMYeCKUX
BemecTs A.M. byrnepoBa, TeopHs 3IEKTPOIUTHYECKOU
aucconyanuu, nepuonuuyeckuii 3akon J[.M. Menneneesa,
3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHUH SA3bIK XUMHHU, (DAKTOIOTHYECKHUE CBEJICHUS O

CBOIicTBax,  cocTaBe, TOJAy4YeHUM U  0O€30IacHOM
MCII0JIb30BaHNNU BaXHEHIINX HEOPraHUYECKUX u
OpraHMYECKUX BEIIECTB B OBITY M  MPaKTHYECKOH

JACATCIIbHOCTH YCJIOBCKA,
- YMCTH BBIABJIATH XAPAKTCPHBIC MPHU3HAKHM W B3aMMOCBA3b
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- BBISABIIATD MMPUIUHHO-CJIICACTBCHHBIC CBA3HU u
aKTyaJIM3UpOBaTh 3a/1ady, BBIIBUTaTh TUIIOTE3Y €€ PEILICHUS,
HaxoauThb APTYMCHTBI JJIsA JOKa3aTciIbCTBa CBOHUX
YTBEPXKACHUM, 3a1aBaTh [IApaMETPbl U KPUTEPUH PEILICHUS;

- AaHaJIM3UpoBaTh IMOJYYCHHBIC B XOAC PCIICHUA 3aJaqun
pe3ysbTaThl, KPUTUYECKM OLEHMBAThb HX JOCTOBEPHOCTH,
IMPOrHO3UPOBATH UBMCHCHUC B HOBBIX YCJIIOBUAX,

- yMETb IIEPEHOCUTh 3HAHMS B IIO3HABATEIbHYI0 U
IMPAKTUYCCKYIO obacTu KUBHEACATCIIBHOCTH,

- YMETb MHTEIPUPOBATh 3HAHMS M3 Pa3HBIX IPEIMETHBIX
oOJacTei;

- BBABUIaTb HOBBIE HJEH,
IIOAXO/IBI Y PELLICHMU,

- CIIOCOOHOCTh HX MCIIOJIb30BAaHUSI B I103HABaTEIbHON U
COLIMAJIBHON ITPAKTHUKE

npepjiaraTb OPHUIMHAJIBHBIC

HN3YUCHHBIX HOHﬁTHﬁ, INPpHUMCHATH COOTBCTCTBYIOIIIUC
IIOHATHUA IIpu OIIMCaHHNHN CTpOCHUA u CBOMCTB
HCOPTaHNYCCKUX n OpTraHUYCCKUX BCIICCTB u ux
HpeBpaH.[eHHfI; BBIABJIATh B3aMMOCBS3h XMMHUUYECKUX 3HAHUU

C IIOHATHUAMU u mpeaAcCTaBJICHUAMUA APYyrux
C€CTCCTBCHHOHAYYHBIX ITPECIAMETOB;
- YMCTb HCIIOJBb30BaTh HanMCHOBaHUA XUMHNYCCKHUX

COCIMHEHUN MEXIyHAPOJHOIO COH3a TEOPETUYECKOH U
IPUKIAJTHON XUMHUHU U TPUBHAJIbHbIE Ha3BaHMs Ba)KHEHIIMX
BEIIECTB  (STWJIEH,  aleTWIeH, [JIMUEpUH,  (eHo,
dopManbaeru, yKCycHas KHCIIOTa, IJIMLIUH, YrapHbIA ras,
YIJIEKUCHIBIA a3, aMMMakK, raileHas HW3BECTb, HEralleHas
U3BECTh, MUTHEBAsI COAA W JIPYTUX), COCTABIATH (HOPMYJIBI
HEOPraHWYECKUX M OPraHUYECKUX BEILIECTB, YPAaBHEHUs
XUMHUYECKUX PEaKLUN, OOBSICHATh UX CMBICII; MTOATBEPKIATh

XapaKTepHbIE XUMUYECKHE CBOIICTBa BELICCTB
COOTBETCTBYIOIIIMMH  JKCIEPUMEHTAaMH M 3alUCSAMHU
YPaBHEHUN XUMUYECKUX PEAKIUN;

- yYMETh YCTaHaBIMBAaTh IPUHAUIKHOCTh HU3YYEHHBIX

HEOPraHUYECKUX U OPTaHUUYECKUX BEIIECTB K ONpPEAEICHHBIM
KjlaccaM M TpynmaMm COEJUHEHHH, XapaKTepu30BaTh MX
COCTaB UM BA&XHEHIIME CBOICTBA, ONPENENATH BHIBI
XUMHUYECKHX CBSI3eH (KOBaJIEHTHAs, HOHHAsI, MeTaJlJIN4ecKas,
BOJIOPOJIHAs), THUIbl KPUCTAUIMYECKHUX PEIIETOK BEIIECTB;
KJIaCCU(UIIMPOBATh XUMUYECKHE peakiuu; - chopMUPOBATH
IIPEJICTaBICHHUS: 0 XUMUYECKON COCTaBJISAIOLIEH
€CTECTBEHHOHAYyYHOW KapTHUHBI MHUpPA, pPOJIM XUMUU B
MO3HAHUU SBJICHUN MPUPOIBI, B (HOPMUPOBAHUM MBIIIICHUS
U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIbHON TIPaMOTHOCTH,
HEOOXOAMMOW JJIsl  pelleHHs NPAKTHUYEeCKUX 3ajad U
HKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO U IIPUPOAHOM CpeLE;

- YMETh MPOBOAUTH pacueThl M0 XMMHYECKHM (opMyiIaM U
YPaBHEHUSM XHMMHMUYECKUX PEAKIUH € HCIOJIb30BAaHUEM
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(GU3NYeCKUX BEIMYUH, XapaKTEPU3YIOIIMX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, oO0bemMa (HOpMaJlbHbIE
yCIOBHs) Ta30B, KOJIMYECTBA BEILECTBA; HCIOJIb30BATh
CHUCTEMHbIE XUMHUYECKUE 3HAHUA JJIsl NPUHATUS pEIIEeHUH B
KOHKPETHBIX  JKM3HEHHBIX  CHUTyalUsiX, CBA3aHHBIX C
BEIIECTBAMM U UX IPUMEHEHUEM

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOWCKA, aHAJIHM3a U
WHTEPIpPETAIUN
uHpOpMaLNU 1
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npodeccHnoHATEHOM
JeSTEIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOT'O TO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOLIECTBEHHOU
MPaKTUKH, OCHOBaHHOTO Ha auasnore KYJBTYP,
CIIOCOOCTBYIOLIIEIO ~ OCO3HAHMIO  CBOEr0  MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEpPLICHCTBOBAHUE SI3bIKOBOM M YMTATEIBCKOW KYJIBTYpPbI
KaK CpeACTBa B3aUMOJCHCTBUSA MEX]Yy JIOAbMU U MO3HAHUSA

MHpa;
- OCO3HAHME IIEHHOCTH HAay4YHOH JEATEeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATH ~ TNPOCKTHYI0 M HCCIEIO0BATENBCKYIO

JeATEeIbHOCTh UHANBUIYAIBHO U B TPYIIIE;
OBnagenne YHHUBepPCAJIbHbIMH
NMO3HABATEJIbHBIMU ACHCTBHAMM:

B) padoTa ¢ unopmaumeii:

- BIQJeTh HaBbIKAMU TMOJy4YeHHs UHPopmanuu U3
HCTOYHHKOB Pa3HbIX THUIIOB, CAMOCTOATCIBHO OCYHICCTBJIATH
MOUCK, AaHaJliu3, CHUCTEMAaTU3alMi0 U  HUHTEPIPETAIUIO
MH(pOpMaIlMU Pa3INYHBIX BUJIOB U (OPM MPEIACTABICHUS;

- co3JaBaTh TEKCTHl B pAa3iIHYHBIX (GopMaTax C Y4ETOM
Ha3Ha4YeHHUs] WHGOPMAIMU W 1IEeTIEBOM ayIUTOPHH, BHIOUpas
ONTUMATBHYIO0 (OPMY TIPEICTABICHUS U BU3yaTH3aIUH;

- OCHUBATb JOCTOBCPHOCTDb, ICTUTUMHOCTDb I/IH(l)OpMaHI/II/I, (S
COOTBETCTBUE MPABOBBIM U MOPAIbHO-3TUYECKUM HOpMaM;

- WCIOJNB30BaThb  CpeacTBa  MHPOPMAINMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTHI B PEIIEHUH KOTHUTUBHBIX,
KOMMYHHMKaTHUBHBIX M  OpraHU3allMOHHBIX  3aJad ¢
coOnrofieHreM  TpeOOBaHW  DPrOHOMHUKH,  TEXHUKHU

yueOHBIMU

- yMeThb IUIaHMpPOBaTb U  BBINOJHATH  XUMUYECKUUI
HKCHEPUMEHT (TPEBpALICHUs OPraHUYECKUX BELIECTB IpHU
HarpeBaHuy, MOJIY4YEHHUE ITUIIEHA U U3Y4YEHHUE €TI0 CBOMWCTB,
KAUECTBEHHBIC PEAKLMU Ha aJIbJETHU]BI, Kpaxmall, YKCYCHYIO
KHUCJIOTY; JIeHaTypauusi OEJIKOB IPU HarpeBaHWUM, LBETHBIE
peakuuu O€NKOB; MPOBOAUTH pPEAKIMU HOHHOTO OOMeHa,
ONpEeNATh Cpeay BOIHBIX pPACTBOPOB, KaueCTBEHHBIE
peakuuu Ha cyiabpar-, KapOoHAT- M XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHMSI; pEIlaTh SKCIIEPUMEHTAIbHbIE 3aJaud I10
temMam "Metamael" u "Hemertamnel") B COOTBETCTBUHM C
IpaBWIaMd TEXHUKHM O€30IacHOCTH MpH oOpallleHuu ¢
BEIIECTBAMU u 1a00paTOPHBIM 000pyIOBaHHEM;
MPEJICTaBIATh PE3yibTaThl XUMHUYECKOTO JKCIEpPUMEHTa B
¢dopme 3amucH ypaBHEHMH COOTBETCTBYIOUIMX pEakIUil u
(GbopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

- yMeThb aHAIM3MPOBaTh XUMMUYECKYI0 HH(POPMALHIO,
MOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CPEACTB MacCOBOM
uHpopManuu, cetb IHTEpHET U ApyTHe);

- BIQJETb OCHOBHBIMM METOJaM{ HAy4YHOTO IO3HAHUS
BEIIECTB M XMMUYECKHX sSBJICHUH (HaOmo/1eHne, u3MepeHue,
AKCIIEPUMEHT, MOJIETTUPOBAHHUE);

- YMeTh NMPOBOAUTH pacueThl M0 XUMHUYECKHM (opMyiIaM U
YpaBHEHUSM XHMHYECKUX peaKIuil ¢ HCIOIb30BaHUEM
(Gu3MYeCKUX BEIMYUH, XapaKTepU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMajbHBIE
yCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOJIB30BAThH
CHUCTCMHBIC XMMHUYECKUE 3HAHUS NI NPUHATUS PELICHUN B
KOHKDETHBIX  JKM3HEHHBIX CHUTYyallusX, CBA3aHHBIX C




0€30MacCHOCTH, TUTHEHBI, pECypcocOepeKeHusi, IPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOW O€30MacCHOCTH;

- BJaJeTh HaBBIKAMM  DPACIIO3HABAHHUA M 3aLUTHI
uH(popMalu, HTHPOPMAIIMOHHOM 0€30MaCHOCTH JINYHOCTH,

BCIICCTBAMH U UX ITPUMCHCHUCM

OK 04. O¢ddexruBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTUBE U
KOMaHJ1e

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEJILHOCTH U
CaMOOMPEICICHHIO;

-OBJIaJICHUE HaBBIKAMU y4eOHO-UCCIIeIOBATEILCKOH,
MIPOEKTHOM U COIMANILHOM e TEIbHOCTH;

OBiaseHue YHHUBEPCAJIbHLIMH KOMMYHUKATHBHBIMU
JelCTBUSIMU:

0) cOBMeCTHas 1eSITeJIbHOCTD.

- MOHMMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U
MHAUBUAYaJIbHON paboThI;

-  NOpUHMMATh  LEJIM  COBMECTHOM  JESTEeNbHOCTH,
OpraHU30BBIBATH M KOOPAMHUPOBATH JIEUCTBUS TIO €€
JOCTHKEHHUIO: COCTAaBJISTh IUIAH JCWCTBUM, pacHpeneiiTh
pOJIM C y4€TOM MHEHUH YYaCTHUKOB OOCYXKIATh Pe3yJbTaThl
COBMECTHOM paboThI;

- KOOpPJAMHHUPOBATH U BBHIMOJHATH pabOTy B YCIOBHUAX
peanbHOro, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYUIECTBJISITh MO3UTHUBHOE CTPATErHMUECKOE MOBEICHHE B

paanqu,Ix CI/ITyaIII/ISIX, Hp OSIBJISITH TB Op‘IGCTBO u
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJIal]eHI/le yHnBepcaanban perJIHTI/IBHI)IMI/I
JeHCTBUSIMM

) NPUHSITHE Ce0s U APYTUX JIO/IEi:

- TNPUHMMATh MOTHBBI M apryMEHTBl JPYTUX JIOJACH mpu
aHaJIM3€ Pe3yJbTAaTOB JACATCILHOCTH;

- TpU3HABaTh CBOE MPaBO W MpPaBO JPYrUX IIIOACH Ha
OIINOKH,

- pa3BHBAaTh CIIOCOOHOCTH MOHUMATh MHP C MTO3HLUH JIPYTOro
4eJI0BEKa,

- yMeThb IUIAHUPOBaTh M  BBINOJHATh XUMHUYECKUU
AKCIIEPUMEHT (IIPEeBpalleHHs] OPraHWYeCKUX BEILIECTB MpHU
HarpeBaHuM, MOJYUYCHHUE STUJICHA M U3YyYEHUE €ro CBOMCTB,
KaueCTBEHHbBIEC PEaKI[MU Ha allbJETU/Ibl, Kpaxmall, yKCYCHYIO
KHUCJIOTY; JEHaTypaiusi OCJIKOB NpPH HarpeBaHWUU, ILIBETHHIC
peakiuu OeNKOB; MPOBOAWTH PEAKIMM HOHHOTO OOMEHa,
ONpEeNeNsiTh Cpely BOJIHBIX PacTBOPOB, Kadue€CTBEHHBIC
peakiuu Ha cynbdar-, KapOOHAT - M XJOPUA-aHUOHBI, HA
KaTHOH aMMOHWUS; PEIIaTh 3KCIEPUMEHTAIbHBIC 3aJlayd IO
temMam "Metamael" u "Hemetamnel") B COOTBETCTBUHU C
MpaBUJaMHd  TEXHUKU OE€30MaCHOCTH MpuU OOpalleHHuH ¢
BeIIECTBAMHU u 1a0b0paTOPHBIM o0opyaoBaHUEM;
MPEACTABISIT PE3YJIBTaThl XUMHUYECKOTO SKCIEpPUMEHTa B
dbopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX pEaKIUi U
(hopMyTUpPOBaTh BHIBOJIBI HA OCHOBE ITHUX PE3yJIbTATOB

OK 07. CoxelicTBOBaTH

B 001acTH 3K0J10rn4eCKOro BOCIMTAHUA:

- chopMuUpOBaTH  MPEACTABICHUS: O  XUMHYECKOU




COXPaHEHHIO
OKpYIKarolien cpejipl,
pecypcocOepexeHHIo,
MPUMEHSTH 3HAHUS 00
W3MCHECHUU KIIUMaTa,
TIPHUHITUITBI OEPEHKITUBOTO
MIPOU3BOJICTBA,

3¢ peKTUBHO AEHCTBOBATH
B UPE3BBIYANHBIX
CUTYaIHUsAX

- ¢(hOpMUPOBAHHOCTH IKOJIOTUYECKON KYJIBTYphl, HOHUMaHHUE
BIMSHUS  COLMAIbHO-3KOHOMHUYECKMX  IPOLECCOB  HA
COCTOSIHME NPUPOJHOM W COLMAIBHOM CpEIbl, OCO3HAHUE
[J100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- IUIAaHMPOBAaHHE U  OCYILECTBICHHE  JIEHCTBUM B
OKpY’Karollled cpelle Ha OCHOBE 3HAHMS LEJNEel yCTOMYUBOIO
pa3BUTHS YEJIOBEUECTBA;

AaKTUBHOE HENpUATHE JEHCTBUI, MPUHOCIIIUX  Bpel
OKpYKarollei cpee;
- yYMEHHE POTHO3UPOBATh HEeOIaronpusITHbIE

DKOJIOTUYECKHE TOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBHM,
IIpel0TBpallaTh UX;

- paclimp€Hu€  OIlblTa ACATCIbHOCTHU JKOJOTHYCCKOM
HaIIpaBJICHHOCTH,
- OBJIaACHUC HaBbIKaMH y‘-IC6HO'I/ICCJICIlOBaTeJH)CKOI>'I,

HpOGKTHOﬁ U COIMaIbHOM JCATCIIbHOCTH,

COCTaBJISIOLIEN €CTECTBEHHOHAYYHOM KapTHHBI MHUpa, pOJIU
XUMHH B TIO3HAHWM SIBJICHUN MPHUPOABI, B (HOPMUPOBAHUU
MBIIUICHASI ¥ KYJIbTYPbl JUYHOCTH, €€ (yHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOIMMOM [UIsl pEIIeHUs MPaKTHYECKUX
3a]1a4 U 9KOJOTM4YECKH 0O0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cperie;

- YMETb coOnroaaTh paBuiIa 9KOJIOTHYECKHU
1[e1ecoo0pa3Horo  MOBEACHUS B OBITY MW TPYIOBOHU
JIESITEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3J0POBbsl U
OKpYXarollel NPUPOJHONU Cpenbl; YYUTHIBATH OMACHOCTH
BO3JICUCTBUS HA KUBBIE OPTraHU3MbI ONIPEICTICHHBIX BEIECTB,
MOHMMAasl CMBICT TIOKa3aTeNisl MPEIeNbHONH JOMYyCTHMOMN
KOHIICHTPALIUU

1.4. PexoMeHayemMoe KOJIMYECTBO YaCOB HA OCBOCHUE MPOIPAMMbI JUCHMILIMHbI:
MaKCUMalbHOW yueOHOM Harpy3ku oOydaromierocst 84 yaca, B TOM YHCIIE:
00s13aTeJIbHON ayTUTOPHOU y4eOHOUM HArpy3ku 00ydaromierocst 78 4acos;

MPOMEKyTOUHas arTecTanus B popme auddhepeHmpoBaHHOTO 3a4eTa 6 4acoB




2. CTPYKTYPA U COAEPXAHME YYEBHOM AUCLUMNIUHDBI OY/I.01.04 Xumus

2.1. O6vem gucumnanHbl U BUAbI yuebHo paboTbl

Bupa yueOHoii padoThI

Oo6vem uacoe

MakcumasibHasi ydeOHasi Harpy3ka (Bcero)

84

Oobs3aTesibHAsI AyIUTOPHAA y4eOHAsi HATPY3Ka (Bcero)

78

B TOM YHUCJIC:

1ab0paTOPHBIE 3aHATUS

MPAKTUYCCKUC 3aHATUSA

20

KOHTPOJIbHBIE PaOOTHI

KypcoBasi paboTa (MPOEKT) He npedycmompeno

CamocrosiTesbHas padora o0yuyawuerocs (Bcero)

[Tpomexxyrounas arrectanus B popme audpepeHnrpoBaHHOrO 3a4eTa
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2.2. TemaTuueckuii nnaH u cogep:kavme gucuunamubl OV J1.01.04 Xumus

HaumeHoBaHue O6bem YpoBeHb
CopeprKaHue yuebHoro marepmana, nabopartopHbie U NPaKTUYECKUE 3aHATUA.
pasaenos U Tem Yyacos 0oCBOEHuUA
1 2 3 4
Paspen 1. 8
OcHoBbI

CTpoeHuA

Bew,ecrea

Tema 1.1. CopeprkaHue yyebHoro martepuana 6
CTpoeHune atomoB o o 1

CoBpemeHHas mogenb CTpoeHMa atoma. CUMBONMYECKUIA A3bIK XMMUN. XUMUYECKUN 3INEMEHT
XUMUYECKUX
DNeKTPOHHasA KoHdurypauua atoma. KnaccuduKaums XMMHUYECKUX 3snemeHToB (s-, p-, d-
3N1eMeHTOB 1 1.
3N1€MEHTDI).
npupoga 4
XMMUHECKOM 5 BaneHTHble  3NEKTPOHbl. BaneHTHOCTb. JNEKTPOHHaA  NpUpPoOAa XMMUYECKON  CBA3M.
cBAKn | dneKkTpooTPULATENBHOCTD. Buabl XMMUYECKOM CBA3U (KoBaneHTHas, WOHHaA,
MeTann4Yeckan, BogopoaHas) n cnocobbl ee 06pa3oBaHms.
NabopaTtopHble paboTbl -
MpaKTHUyecKme 3aHATUA
o o o o 2
PeweHne 3agaHMM Ha MCNONb30BAHUE XMMUYECKOM CUMBOJIMKM M HA3BaHWUW COeAMHEHUWN MO
M " MeHKnat T T N M
1. eXXayHapogHon  HomeHKnatype [IpaKTuyeckne 3a4aHMA Ha YCTaHOBJIEHME CBA3N MEX
CTPOEHMEM aTOMOB XMMMUYECKUX 3SNEMEHTOB W NEepPUOAUYECKMM U3MEHEHMEM CBOWCTB
XUMUYECKUX 3/1IEMEHTOB U UX COEAMHEHWNIA B COOTBETCTBUM C MONIOKEHMEM B CUCTEME.
KoHTponbHble paboTbl -
CamocToATenbHasa paboTta obydyarowmxcs -

Tema 1.2. CoaepraHue yyebHoro martepuana 2
Nepuoamnyeckmnia MNepunogmnyeckan cuctema xmmmndeckux anemeHtos [.1. MeHaeneeBa. Prsnyeckmin cmbicn 2
3aKOH K Tabsimua 1 MNepuogmueckoro 3akoHa A.U. MeHaeneeBa. 3aKOHOMEPHOCTU N3MEHEHMA CBONCTB XMMMUYECKUX ?

A.n. 3NeMeHTOoB, 06pa3yemMbiX UMW NPOCTbIX U CNOXHbIX BELLECTB B COOTBETCTBUM C MOJIOKEHNEM
MeHaeneesa XMMKUYECKOro snemeHTa B Mepuogmnyeckoi cncteme. MMpoBo33peHUYeCcKoe U Hay4YHOe 3HaYeHue
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NMepuoaunyeckoro 3akoHa [.N. Mengeneesa. lporHo3bl .U. MeHaeneesa. OTKpbITUE HOBbIX
XUMUYECKMX 91EeMEHTOB.

JTabopaTtopHbie paboThbl

I'Ipa KTn4yeCKune 3aHATUA

KoHTponbHble paboTbl

CamocTonATeNbHan pabota obyyatomxcs

Paspen 2.
Xumunueckue 11
peakuum
Tema 2.1. Tunbl | CoaepkaHme y4yebHOro martepuana 6
XUMUYECKUX 1. | KnaccuduKkauma n Tunbl XMMMYECKUX PeaKuMi C y4acTMeM HeopraHMYeCcKuX BeLLLecTs.
peaKkuni
2. | CoctaBnenune ypasHeHuit peakuuin coeMHEHNA, Pa3/ioXKeHNA, 3aMeLLeHns, 0bMeHa, B T.4.
peakLuum ropeHnsa, OKUCNeHNA-BOCCTAHOBIEHUA.
YpaBHeHWNA OKUCNeHUA-BOCCTaHOBNAEHUA. CTeneHb oKncneHusa. OKMcAnTeNb U BOCCTAaHOBUTENb. 4
3. | CocraBneHue u YpaBHUBaAHMUE OKUCAUTENIbHO-BOCCTAHOBUTENbHbIX PEAKLUIN MeToa0M
3NeKTPOHHOro banaHca.
4. | OKMCAUTENbHO-BOCCTAHOBUTE/IbHbIE PeaKLUMK B NpUpoae, NPON3BOACTBEHHbIX NpoLeccax v
U3He[eATeIbHOCTU OPraHU3MOB.
NabopaTtopHble paboTbl -
MpaKTnyeckme 3aHATUA
KonnuectseHHble OTHOLWEHNA B XMMUKN. OCHOBHbIE KOJIMYECTBEHHbIE 3aKOHbl B XMMUM U pacyeThbl
NO YPaBHEHUAM XMMWYECKMX peakumin. Monb Kak eguMHMua KonuvectBa Belectsa. MonapHas )
1. | macca. 3aKOHbl COXpaHEeHWA maccbl U 3Heprun. 3akoH Asoragpo. MonspHblt o6bem rasos.
OTHOCMTENbHAA MNJIOTHOCTb ra3oB. PacyeTbl NO ypPaBHEHUMAM XMMUYECKUX pPeakuuh C
MCMONb30BaHMEM Maccbl, 06bema (HOPMasibHbIE YCN0BMA) ra3oB, KOJIMYECTBA BELLECTBA
KoHTponbHble paboTbl
CamocTosTenbHaa pabota obyyarowmxca -
Tema 2.2. Teopusa | CogepkaHne yyebHoro matepmana 2

3NEKTPONUTH-

1.

Teopua 3NEKTPONUTUYECKON Auccoumaummn. MoHbl. DNEeKTPONUTbI, HEINEKTPOAUTbI. Peakuuu
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yeckon

MoHHOro obmeHa. CoctaBneHne peaKkunit MOHHOro obmeHa nyTem COCTaBAEHWMA MX MOJHbLIX W

auccoumnaumm COKPALLEHHbIX MOHHbIX ypaBHEeHW. KMCNOTHO-OCHOBHbIE peakuuu. 3a[aHuMa Ha COCTaBJ/iEHUe
MOHHbIX peaKkLmi
NabopaTtopHble paboTbl -
MpaKkTnyeckme 3aHATUA
“Tunbl XMMUYECKNX peakLmn”.
1 NccnepoBaHuMe TMMNOB (MO COCTaBY M KO/IMYECTBY UCXOAHbIX M 06Pa3yHOLMXCS BELLECTB) U 2
" | npu3HaKoB xMmmyeckmx peakumii. NposeaeHne peakumnin MOHHOro obmeHa, onpeaeneHune cpeapi
BOAHbIX PAacTBOPOB. 3aZlaHNs Ha COCTaBJ/IEHNE NOHHbIX PeaKkuunii
KoHTpoAbHble paboThbl
1
CTpoeHue BeLwecTBa U XMMUYECKUE peaKkumn.,
CamocTosTenbHaa paboTta obydarowmxcs .
Paspen 3.
CrpoeHue n
CBOMCTBA
15
HeopraHU4YecKux
Bew,ecTs
CopepraHue yyebHOro matepuana 6
Tema 3.1. 1 MpeameT HeopraHMyeckon xumumn. KnaccudpuKkaumsa HeopraHM4eckux sewlecTs. MpocTtbie n
Knaccndpurauus, " | cnokHble BelecTsa.
HOMEHK/1aTypa U ) OCHOBHble KNaccbl CNOXHbIX BellecTB (OKcuabl, TMAPOKCUAbI, KUCNOTbI, conun). Bsanmocsasb
CTpoeHue " | HeopraHunuecknx BelecTs. ArperaTHble COCTOAHUSA BeLLLeCTBa.
HeopraHM4YecKnx Kpuctannnueckue n amopdHble BelecTsa. TUMbl KPUCTANNMYECKMX PELIETOK (aToMHan, 4
BellecTs 3. | monekynApHas, MOHHas, meTanamyeckas). 3aBUCUMOCTb GU3NYECKUX CBOMCTB BELLECTBA OT TUNA
KPUCTaNIMYECKOMN PELUETKMU.
4 3aBMCMMOCTb XMMNYECKON aKTUBHOCTW BELLLECTB OT BMAa XMMUYECKOM CBA3M U TUNA
" | kKpucTrannunueckon pewetkn. NMprUUnHBI MHOroobpasna BeLLecTs.
NabopatopHble paboTbl -
MpaKTnyeckme 3aHATUA 2
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HomeHKnaTypa HEOpPraHMYeCKUX BELLECTB: Ha3BaHME BELLECTBA MCXOAA U3 UX XMMUYECKOM
bopMyNbl UAN COCTABNEHNE XMMMUYECKOM GOPMYbl UCXOAA M3 HA3BaHMA BELLECTBA MO
mexayHapoaHow (MKOMAK) nnu TpuBmanbHoOM HOMEHKAATYpe.

PelweHne npakTUYECKMX 3a4aHNI NO KNaccudmKaunm, HOMEHKNATYpPe N XMMUYECKMM popmynam
1. | HEOpPraHNYeCKNX BELLECTB PA3/IMYHbIX KNAcCOB (YrapHbIN ras, yraekUCabl ra3, amMmnak, ralieHas
N3BECTb, HEraweHas U3BecTb, MUTbEBAS COAA W APYINX): HAa3bIBAaTb U COCTaBAATb GOPMYbI
XMMMUYECKUX BELLECTB, ONpesensaTb NPUHALNENKHOCTb K Knaccy. ICTOYHUKN XMMUYECKOM
nHbopmauum (cpeacts maccoBoit HGopmaumu, ceTb UHTepHeT 1 apyrue). Mounck nHbopmaymm
No Ha3BaHMAM, MAEHTUOUKATOPAM, CTPYKTYPHbIM GOpMyIaMm.

KoHTpo/ibHble paboThbl

CamocTosTenbHaa paborta obyyarowmxcs

Tema 3.2. dusunko-
XUMMYECKue
CBOWCTBA
HeopraHN4YecKnx
BELLECTB

CopeprkaHue yyebHoro matepmana

MeTtannsl. O6u.|,14e ¢M3M‘-I€CKVI€ M XMMUYECKMe cBoMCTBA MeTannoB. Crnocobbl nonyvyeHumA.
1. | 3HavyeHne meTannos U HeMeTannoB B npupoge n XmM3HeneATesibHOCTU 4en10BEKA U OPraHN3MOB.
KOppO3Mﬂ METaNNoB: BUAbl KOPPO3UMN, cnocob6bl 3alWNTbl METANNIOB OT KOPPO3UMN.

HemeTtannbl. Obwme ¢usmnyeckne M Xmmmyeckme CBOMCTBA HeMeTannoB. TUNUYHblIE CBOWMCTBA
2. | HemeTannos V- VIl rpynn. KnaccuduKkauma M HOMEHKNATYpa COEAMHEHWMA HeMeTansioB.
KpyroBopoTbl BMOreHHbIX 31eMEHTOB B NpUpoAe.

XMMUUYECcKMe CBOMCTBA OCHOBHbIX K/1aCCOB HEOPraHUYECKUX BeLLeCTB (OKCUAO0B, TMAPOKCUAOB,
3. | KKucnoT, conem u Ap.). 3aKOHOMEPHOCTU B U3MEHEHUWN CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbIX
COeANHEHWN, BbICLLUMX OKCUMAO0B U TMAPOKCMAOB.

NabopaTtopHble paboTbl

MpaKkTHMyeckme 3aHATUA

CoctaBneHue ypaBHEHMl‘;I XUMUYECKUX peaKLl,VIVI C ydactnem npocCTtbiX U CNOXKHbIX HEOPTraHUYECKUX
BeuwecCTB: MeTa/IJiIoB N HEMETANI/1I0B; OKCNO0B METAaN/10B, HEMETAN/I0OB U aMd)OTeprIX 91EMEHTOB;
HEOPraHN4YeCKnxX KucnoT, OCHOBaHMN U aMd)OTeprIX rTMAapoKCcnaoB; HeopraHMYeCKux coneﬁ,
XapaKTepusyrowmx mnx cBolcTBa. PeweHne NPaKTUKO-OPUEHTUPOBAHHDBIX TEOPETUYECKUX 3a,CI,aHVII7I
Ha CBOVICTBa, COCTaB, noayvyeHue u 6e3onacHoe MCNo/b30BaHME Ba*KHEMLIUX HEOpPraHn4ecKkunx
BeuLecTte B 6bITy n I'IpaKTW-IeCKOl‘a AeATENbHOCTU YenoBeEKa.

KoHTponbHble paboTbl

CsolicTBa HeopraHn4eCKmnx seulLecrts.
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CamocTtosATenbHasA paboTa obydyatowmxcs

Paspen 4.
CrpoeHue n
CBOMCTBA 24
OpraHU4ecKux
BeLecTs
Tema 4.1. CopeprkaHue yyebHoro martepuana
Knaccnoumkauyms, 4
CTpoeHne n MoABAeHME M pa3BUTME OPraHUYECKOM XMMUM KaK HayKu. MpegmeT opraHnYeckoin xummun. Mecto
HOMEHK/IaTypa N 3HAYEeHME OPraHNYECKON XMMMUN B CUCTEME €CTECTBEHHbIX HaYK.
OpraHUYecKnx XMmmnyeckoe CTpoeHMe KaKk NopALOK CoOegMHEHMA aTOMOB B MONIEKY/1€ COMNIaCHO UX BANIEHTHOCTW.
BeLLecTs OCHOBHble MONOXEHUA TEOPUM XMMMUYECKOTO CTPOEHMA OPraHUYEeCKUX coeanHeHuit A.M.
1 ByTnepoBa. YrnepogHbii cCKenet OpraHMYecKom MoJieKy/bl. 3aBMCMMOCTb CBOWMCTB BeLLecTs OT 5
" | XUMUYECKOro CTpoeHMsA Mosiekyn. M3omepus u nsomepbl. MoHATUE O GYHKUMOHANbHOW rpynne.
Pagukan. MpuHumnbl  KnaccMduKauMM  OPraHUYEecKMX  coeamHeHun.  MekayHapoaHas
HOMEHKNATypa W NPUHUWUNBbI HOMEHKANATYpbl OPraHUYecknx coeauHeHuin. [oHATMe 06
a30TCoAEeprKALLMX COeANHEHUAX, BUONOTMYECKN aKTUBHbIX BelLecTBax (yrneBogax, *Kupax, benkax
n 4p.), BbICOKOMONEKYNAPHbIX COeAMHEHMAX (MOHOMEP, MOIMMED, CTPYKTYPHOE 3BEHO).
NabopaTtopHble paboTbl -
MpaKTuyeckne 3aHATUA
HomeHKnaTypa opraHM4ecKMx CoeAMHEHUM OTAENbHbIX KNAcCoB (HACbIWEeHHble, HEeHACbILWEHHbIe
N apomaTUYecKue yriesoaopoapl, CnMpTbl, eHONbI, anbaernapl, KETOHbl, KAPOOHOBbIE KMUCNOTbI
n ap.) CoctaBneHne MOJIHbIX U COKPALLEHHbIX CTPYKTYPHbIX POPMY/ OpPraHMYecKUx BeLLeCTB
1. | oTAenbHbIX KNaccos, WCNOAb3YyA MX HA3BaHMA NO CUCTEMATUYECKOW W  TPUBWAJIbHOM 2
HOMEeHKnaType (3TuneH, aueTwneH, ravuepuH, deHon, Gopmanbaerns, YKCYCHaa KUCIOTa,
rAMUMH). PacyeTbl npocTeiiwenn GopmMynbl OPraHUYECKOM MONEKYNbl, UCXOAA U3 3/IEMEHTHOrO
cocTaBa (B %).
KoHTponbHble paboTbl .
CamocTosTenbHaa paborta obydarowmxca -
Tema 4.2. CopeprkaHue yyebHoro martepuana 20
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CBoucTBa
OpraHNYecKmx
coegunHeHn"

®PU3NKO-XMMUYECKME CBOMCTBA OPraHMYECKUX COeAUHEHMUI OTAEeNbHbIX KnaccoB (0cobeHHOoCTU
KnaccuduKaumm M HOMEHKANATypbl BHYTPU Kaacca; romosiormyeckui pag un obwas dopmyna;
nsomepus; Gpusnyeckne CBOMCTBA; XMMUYECKME CBOMCTBA; CNOCOObI NolyYeHus):

— npeAenbHble yrneBoAopogbl (anKaHbl M UMKNOaNKaHbl). fopeHWe MeTaHa Kak OAMH U3
OCHOBHbIX UCTOYHMKOB TeN/Ia B NPOMBbIWAEHHOCTM M 6bITy. CBOMCTBA NPUPOLHbIX YINEBOAOPOLOB,
HaxoXKAeHWe B Npupoae U NpUMeHeHNe aNKaHOB;

— HenpeaenbHble (aflKeHbI, ANIKUHbI N al'IKaAMeHbI) N apomMmaTndeckmne yrnesoaopoapbl. I'opeHme
aueTnneHa Kak MCTOYHUK BbICOKOTEMMNEPATYPHOIO NA1aMeHN ONA CBAPKU N PE3KN META/I/I0B.

— KMC/opoAacogeprKalmne coeamHeHus (cnupTtbl M GeHonbl, KapboHOBblE KUCNOTbl M 3GUPBI,
anbAernabl M KETOHbl, XWpbl, yrnesoabl). [paKTUYecKoe NpPUMEHEHMUE ITUNEHIINKOAA,
ravuepvHa, deHona. MpumeHeHne dopmanbaernaa, aueTanbaernaa, YKCycHon Kucnotbl. Mbina
KaK CO/M BbICLLUMX KapbBOHOBbIX KMCNOT. MotoLwue CBOMCTBA MblI— a30TCOAEpIKaLLMe coeguHeHMA
(aMUHBI M aMWHOKUCNOTbI, 6eNKK). BbICOKOMONEKYNAPHbIE COEAMHEHUA (CUMHTETUYECKMe W
61ONOrMYECKN-aKTUBHbIE). MoHOMeEp, NOMMEp, CTPYKTYpHOe 3BeHo. lMosMmepusauma sTuaeHa
KaK OCHOBHOE HamnpaBs/JieHNe ero UCMosb30BaHMA.

leHeTMYecKan CBA3b MeXAy Knaccamm opraHMYecKMx coeuHeHuN.

CBOWCTBA OpPraHMYECKUX COeAMHEHUIN OTAE/IbHbIX KNaccoB (TpMBManbHaa M MeXAyHapongHas
HOMEHKNATypa, XMMMUYECKME CBOMCTBA, CNOCOObI MOyYyeHus): npeaenbHble (ankaHbl W
UMKNOANKaHbl), HenpeaenbHble (anKeHbl, afKWUHbl UM anKagueHbl) WM apomaTUyYeckue
yrneBoAopoabl, CnMpTbl U peHoNbl, KAPOOHOBbLIE KUC/IOTbI U 3PUPLI, anbAernabl U KETOHbI, aMUHbI
M aMWHOKMUCNOTbI, BbICOKOMOJIEKY/IAPHbIE COeAMHEHUA. 3afaHUs Ha COCTaB/IEHWE YPaBHEHWUN
XMMUYECKMX PeaKLmii C y4acTMeM OpraHMYeCcKmMxX BELLLEeCTB Ha OCHOBAHMM X COCTaBa M CTPOEHMUS.

NabopaTtopHble paboTbl

Mpa

KTU4yeCKne 3aHATUA

CocTaBneHue cxem peakumii (B TOM Yncie No NpeasioXKeHHbIM LenodYykam npeBpalLeHunit),
XapaKTepPU3YIOWNX XMMUYECKME CBOWMCTBA OPraHUMYECKUMX COEAUHEHWIN OTAENbHbIX KNaccos,

1. . N
cnocobbl WX MNONYYEHWA U HA3BaHME OPraHUYECKMX COEAMHEHWA NO TPUBMANLHOW WU
MEXKAYHapOAHOW CUCTEMATMYECKOM HOMEHKATYpE.

2. | PeleHne nNpPaKTUKO-OPUEHTUPOBAHHbLIX TEOPETUYECKUX 33a[aHWIN Ha CBOMCTBA OPraHUYECKUX

COGAVIHGHVIVI OTAE/IbHbIX K/1aCCOB

KoHTpoNbHble paboTbl

CamocTonATeNbHana pabota obyyatoLmxcs

16




Tema 4.3. CopepKaHue yyebHOro maTepuana
NaeHTndmkauma
OpraHn4eckux BuoopraHuyeckue coeguHeHus. MpumeHeHne n 6uonormyeckas ponb
BewecTs, nx 1. | yrneBogoB. OKMUCAEHWUE YrNeBO40B — UCTOUHUK SHEPTUM KUBbIX OpraHMamoBs. 061acTu
3Ha4eHve n NPMMeHeHMA aMUMHOKMCNOT. MpeBpalleHna 6enKkos NuLLM B opraHn3me. Bruonornyeckne
MPUMEHEHNE B GYHKLMM BenkoB. Bruonornyeckne GpyHKLMMU K1PoB. Poab OpraHMUYecKoi XMMMK B peLleHUH
6biTOBON 1 npobaem NuLLEeBoit 6e30nacHoCTy.
NPOV3BOACTBEHHO
M AEATENBHOCTU Ponb opraHnyeckoi XMmmnn B peLleHnm npobaem sHepreTM4eckom 6e3onacHocTyH, B
Henoseka Pa3BUTUM MeAMLMHbI, CO34aHUM HOBbIX MaTEPUAN0B, HOBbIX MCTOUHUKOB SHEPTUM
(anbTepHaTUBHbBIE UCTOUHMKM SHEPrUK). ONacHOCTb BO3AEIMCTBUA Ha MKMBble OPraHMU3Mbl
OpraHMYecKux BeLLecTs OTAe/bHbIX KNaccos (yrneBosopopl, CpTbl, GeHOoNbI,
XNOPOPraHNYecKkme NPou3BoOAHbIE, anbAernabl U Ap.), CMbICA NOKa3aTena npesenbHo
[,0NYCTUMOM KOHLLEHTPaLMK.
NNTabopaTtopHbie paboTbl
MpaKTUYeCcKne 3aHATUA
KOHTponbHble paboTbl
1. | CTpyKTypa 1 CBOMCTBA OpPraHUYECKUX BELLECTB.
CamocToaTenbHana paboTta obydatolmxca
Paspgen 5.
KuHeTnueckume u
TepmoaMHammuyec
Kue
3aKOHOMEpPHOCTH
npoTeKaHuA
XMMUYECKUX
peakuui
2Tema 5.1 CopeprkaHue yyebHoro martepuana
CkopocTtb
CKOpOCTb peaKLuu, ee 3aBUCUMOCTb OT Pas/MUYHbIX GaKTOPOB: MPUPOAbI PEarnpytoLLMX BELLECTs,
xumutecrnx 1. | KOHLEHTPALMWN pearmpyloLMX BeLLeCTB, TemnepaTypbl U NAOLAAM PEaKLMOHHOW MOBEPXHOCTM.
pearumn. Tennosble 3GPEKTbl XMMUUECKUX peaKLmit. IK30- U SHAOTEPMUYECKME, PeaKLMK.
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Xumunyeckoe

O6paTMMOCTb peakuuiti. XMMMYeckoe paBHOBECUE U ero CMeLleHMe Noj AeNCTBMEM PasNMYHbIX

paBHoBeCWE 2. | baKkTOpoB (KOHLIEHTpaLMA peareHTOB MM MPOAYKTOB peaKkuuu, AasneHue, Temnepatypa) Ans
2co34aHNA ONTUMaNbHbIX YCI0BUA MPOTEKAHUA XMMMYECKUX npoueccos. MpuHumn Jlelllatense.
NabopaTtopHble paboTbl
MpaKkTnyeckme 3aHATUA
PelweHne NpaKkTUKO-OPNEHTMPOBAHHDIX 334aHUIM Ha aHaNM3 GaKTOPOB, BAMAIOLLMX HA USMEHEHME
1 CKOPOCTU XMMUYECKOM peaKkunu, B T.4. C MO3ULMIA IKONOTMYECKU LieniecoobpasHOro nosegeHuna B
" | 6bITY M TPyAOBOW AOEATENbHOCTM B LENAX COXPaHEHMA CBOEro 340POBbA U OKpyKatowein
NPUPOAHOM cpeapl.
PeweHne NpakTMKO-OPUEHTUPOBAHHBIX 33a4aHUIM Ha NpumeHeHue npuHuuna Jle-LWaTtenbe gna
2. | HaxOXXAEHWA HanpaBNEHUA CMELLEeHUA PAaBHOBECUA XMMUYECKOW peakumMn U aHanm3 GakTopos,
B/IAIOLLMX HA CMeELLLeHWE XMMMYECKOTo paBHOBECUA.
KoHTpo/ibHble paboThbl
CamocTtoATenbHaa pabota obydatomxcs
Paspen 6.
Pactsopbl
Tema 6.1. CopeprkaHue yyebHoOro martepuana
MoHATHe o PacTBopeHue Kak pU3NKO-XxumMmmudeckuii npouecc. Pacteopbl. Cnocobbl NpUroToB/iIeEHUS PacTBOPOB.
pacTeopax 1. | PactBopumocTb. MaccoBasa [0AnA pacTBOpPeHHOro BeuwectBa. CmbICA noOKasatena npeaenbHo
A0NYCTUMOW KOHLEHTPaLMN N ero Cnosib30BaHME B OLLEHKE 3Ko0rn4yeckom 6esonacHocTu.
NabopaTtopHble paboTbl
MpaKkTUyeckue 3aHATUA
KoHTponbHble paboTbl
CamocTosaTenbHana paborta obyyatowmxcs
Tema 6.2. CopeprkaHue yyebHoro martepuana
WccneposaHune MpaBunna aKoNOrMYECKM LLenecoobpasHoro nosegeHuaA B ObiTy U TPYA0BOW AeATENbHOCTU B LensxX

CBOWCTB pacTBOPOB

COXPaHEHWUA CBOETO 340POBbA U OKPYKatoLLEel NPUPOAHOM Cpesbl; OMAacHOCTb BO34ENCTBMA Ha
YKUBblE OPraHM3Mbl ONpeae/ieHHbIX BelecTB.PelleHne NpakTMKO-0pUEHTUPOBAHHbIX PACYETHbIX
3a4aHWIN Ha PacTBOPbI, UCNOb3yeMble B 6bITOBOM M NPOM3BOACTBEHHOM AEATENbHOCTU YeNOBEKa.

NabopaTtopHble paboTbl
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MpaKkTnyeckme 3aHATUA
«[TpurotosneHne pacTBOpoOB». 2
1 MpurotoBneHMe pacTBOpPOB 3aAaHHOM  (maccoBoM, %) KOHUEHTpauuu (C  NpakTUKo-
" | opneHTMpoOBaHHBIMK BONpOCcamu) U onpeaeneHune cpeabl BOAHbIX PacTBOPOB. PeleHne 3a4a4 Ha
NPUroToBAEHME PACTBOPOB.
KoHTponbHble paboTbl -
CamocTosTenbHaa paboTta obydarowmxcs -
Paspen 7.
Xummsa B 6biTy 1
Nnpou3BoOACTBEHHO 3
1 AeaTenbHOCTU
yenoBeKa
Xumus B 6biTy n  |CopeprkaHne yyebHoro matepuana 3
npon3BoACTBEHHO HoBellwne [OCTUKEHUA XMMWUYECKOM HAYKM W XMMUYECKON TexHonorun. Ponb xvmuun B 2
Vi LeATe/IbHOCTH 1 obecneyeHnmn 3KONOrMYECKON, SIHEPreTUYECKON M NULEeBON 6e30NacHOCTU, Pa3BUTUM MeLULMNHDI. 3
He€/10BEKA MpaBuna NOMCKa U aHaNM3a XMMUYECKOW MHPOPMALMKN U3 PA3/IUYHBIX MCTOYHUKOB (Hay4yHas U
y4yebHO-Hay4YHasa AnMTepaTypa, CPeacTBa MaccoBon MHPopmauum, cetb MHTEpPHET).
NabopaTtopHble paboTbl
MpakTuyeckue 3aHATUA
KoHTponbHble paboTbl -
CamocToATenbHasa paboTta obydyarowmxcs -
MpomerKyTouHanA aTTecTaumns no gucumnanue (gudsaver) 6
Bcero 84

JU1 XapaKTepUCTUKHN YPOBHS OCBOCHHUS y4€OHOT0 MaTepHala UCIOIb3yOTCS CIEAYIOINe 0003HAYEHHUS:

1. — 03HAaKOMUTENBHBIN (y3HABaHUE paHEe U3yUYECHHBIX OOBEKTOB, CBOMCTB);

2. — penpoOAyKTUBHBIN (BBIOJHEHHUE JEATEIBHOCTH 10 00pa3ily, MHCTPYKIIUU WU TIOJ] PyKOBOJICTBOM)

3. — IPOYKTUBHBIN (TJIAHUPOBAHUE U CAMOCTOSITEILHOE BHITIOJTHEHHE JIEATEIHHOCTH, PEIICHHE TPOOIEMHBIX 33]1a4)
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3. YCJIOBUSA PEAJIN3AIIAN PABOYEM ITPOT'PAMMBI JUCITUTLINHBI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY 00ecre4eHnI0
Peanu3amus nporpaMMbl JUCHUILTAHBI TPEOYeT HAMHUKs yueOHOro KaOuHeTa « XUMUS.

O6opynoBanre y4eOHOTO KaOMHETa « XUMUS:
— TI0CaJ0YHbIE MECTA MO KOJIMYECTBY CTYJCHTOB;
— pabouee MecTO IpenoaBaTes;
— KOMIUIEKT Yy4e€OHO-METOJIUYECKOM JOKyMeHTanuu (y4eOHUKHM U ydeOHbIe
mocoousi, COOpHUKH 3a/1a4, KApTOUKU-3a/IaHUS);
— HasAHBIE MOcoOus (TIaKaThl, CTEH/IbI);
— KOMIUIEKTHI TJAOOPATOPHOTO 000PYI0BAHUS.
Texnuueckue cpeacTa 00ydeHus: kKabuHera « XuMUs»:
KOMIIBIOTEp C  JIMIICH3MOHHBIM  TPOrPaMMHBIM  OOECIeYeHUEM,  TEeJIEBU30D,
BUICO(DUITBMBI, SJIEKTPOHHbBIE YUSOHUKH.

3.2. UndopMannoHHoe odecnieyeHne 00yueHusl.
Ilepeyennb PeKOMEHyeMbIX Y4eOHBIX U3IaHUM, HNuTepHer-pecypcos,
JAONOJIHUTEIbHOM JIUTEPaATyPHbI.

OCHOBHBIC HCTOYHUKH:
1. T.E. Pym3utuc. Xumus. 10 kinacc — M., «IIpocemenuey, 2022.
2. I'abpuensu O. C. Xumus. 10 kmace — M., «IIpocsemenuey, 2021,

JIOTIOTHUTENbHBIE UCTOUYHUKHU:

1. Ta6puensa O. C. Xumusg mjig mnpenojaBatess: yueOHO-MeToAudeckoe mocodue/
O. C.T'abpuensn, I'. T'. JIsicoa — M., 2019.

2. T'abpuensa O. C. HacrompbHas kHura npenogaBarenss xumuu: 10 xmace/ O. C.
I"a6puensn, I'. T'. JIsicosa, 1. I'. Octpoymor — M., 2019.

3. lN'abpuensa O. C. HactonbHas kHura npemnogasaresist xumuu: 11 kinacc B 2 yactsax/

O. C.T'abpuensn, I'. I'. JIeicoBa, A. I'. BBenenckas — M., 2017.

4. Ky3nenona H. E. OGyueHue xumuu Ha OCHOBe MexnpenMmeTHoi unterpauuu/ H. E.
Kyznemnora, M. A. [llaranos. — M., 2018.

DJIIEKTPOHHBIE PECYPCHI:
1. http://www.lbz.ru/files/5814/ - mabopaTopus 3HaAHUIA;

2. http://school-collection.edu.ru— Enunas komuiekius nu@poBbIX 00pa30BaTeIbHBIX

PECYPCOB, T]Ie TIPEICTABIICH MTUPOKHUI BEIOODP SJIEKTPOHHBIX TTOCOOUIA;
3. http://www.fcior.edu.ru - caidt genepaabHOro HEHTpa HHPOPMAIIMOHHBIX
oOpa3zoBarenbHbIX pecypcoB (OLIOP)
4. http://www.ict.edu.ru/catalog/ - UKT TexHomoruu B 00pa3oBaHuu;
http://eor-np.ru/- snekTpoHHBIC 00pPa30BATEIBHBIC PECYPCHI ;

o

6. http:www.int.ru — ceTb TBOPUYECKUX yUUTEICH;
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4. KOHTPO.Ib Y OIIEHKA PE3YJBbTATOB OCBOEHUS YYEBHOM

JANCHUITJIINHBI
Koutpoir u omeHka pe3yibTaToB

OCBOCHHA  JUCHHIIIMHBI

OCYHICCTBIIACTCA

IMPCIIoAaBaTCJICM B IIPOLCCCC IIPOBCACHUSA IIPAKTUYCCKUX 3aHSATUM H J'Ia60paTOpHLIX

pa60T, TCCTUPOBAHWA, A TaAKKC BBIIOJIHCHUA O6y‘-IaIOH_[I/IMI/IC$I WHAWBUAYaAJIbHBIX

3a/IaHU, TPOEKTOB, UCCIEIOBAHUM.
HUToroBsiMm KOHTpOJIEM

auddepeHIPOBAHHbBIN 3a4erT.

OCBOCHMU

06Y‘—I&IOH.IHMHC$I JUCITUITIIMHBI

PesyabTaTsl 00yyeHus
(ocBOEHHBIEC YMEHHUS1, YCBOCHHbIC 3HAHMA)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4eHHst

yYMeHHus:

- NPUBOJUTL IIPUMECPLI OSKCIICPUMCHTOB H
O6OCHOBBIB8.I-OH_II/IXI
CTPOCHHUC

HaOJIIOIEHUH, aTOMHO-

MOJICKYJISIPHOE BEILECTBA,
HEOOPaTUMOCTh MPOIIECCOB,
3aBUCUMOCTB CBOMCTB BEIIECTBA OT CTPYKTYPbI

MOJICKYJI, 3aBUCUMOCTb CKOPOCTU XUMHYCCKOH

TCIIJIOBBIX

peakuMu OT TEMIIEPATYpPhl M KaTaju3aTOpOB,
KJIETOYHOE CTPOCHHE JKHUBBIX OpPraHU3MOB,
pons JIHK kak Hocutens HaciaeACTBEHHOMU
nH(pOpMAIIUK, DBOJIOIUIO JKUBOW IPHUPOIBI,
BJIUSIHUE JeITeIbHOCTH YyeJaoBeKa Ha

9KOCHUCTEMEI,

Texymiuii KOHTPOIb B hopme:
- MOJITOTOBKH JIOKJIA/IOB, pedepaToB;
- paboThI ¢ yUeOHUKOM U OITOPHBIMU
KOHCIICKTaMH.

- OOBSICHATH NMPUKIIATHOE 3HAUCHUE
BaYKHEHIINX JOCTHKEHHUH B 00J1aCTH
€CTECTBEHHBIX HAYK JUIS: MOJTyYECHUS
CUHTETHYECKUX MATEPHUAJIOB C 33 laHHBIMU
CBOMCTBaMH, CO3IaHUs OMOTEXHOJIOT U,
nedeHus WH(EKIIMOHHBIX 3a00JIeBaHu,
OXPaHbl OKPYXKAIOIIEH CPEBI;

Texkymuii KOHTpoIb B (hopme:

—  3aIUTHI Ta00PaTOPHBIX padoT;

— pelieHus 3ajaad,

—  paboThl CO CIPaBOYHOM JTUTEPATYpOil.

- BbIJIBUI'aTb TUITIOTE3bI U IpCJiaraTtb IMyTHU UX
IMPOBEPKU U A€JIaThb BBIBOJALI HA OCHOBEC
OKCIICPUMCHTAJIBHBIX JTaHHBIX,
MpEACTAaBJICHHBIX B BUIC rpa(bmca, Ta6J'II/II_U>I
HJIN IxarpamMmabl;

Texkymuii KOHTpoIb B (hopme:

— permieHus 3aj1ad.

—  3aIUTHI Ta00OPaTOPHBIX padoT;

— TECTUPOBAHMS;

—  3aIIUTHl MHAWBUIYAIBHBIX 33aHUN

- paboTaTh C €CTECTBEHHO-HAYYHOM
uHpopMaluen, corepKaliencs: B CooOIEeHHIX
CMMU, uHTEpHET - pecypcax, Hay4HO-
MOMYJISIPHOM JIUTEPATYpE;

Texymuii KOHTPOIb B popme:
- pelleHus 3a1ady,

- paboTHI CO CIIPaBOYHOI JIUTEPATYPOH.

- TECTUPOBaHMS;
- 3alIUTHl UHAUBUIYAJIbHBIX 33 JaHUI

- UCIIOJIb30BAaTh HpI/IO6peTéHHLIC 3HaHHUA U
YMCHHA B HpaKTH‘{eCKOﬁ Y TIOBCEIHEBHOM

Texymuii KOHTPOIIb B popme:

ABJISACTCA
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KU3HU JJISL: dSHEprocOepexeHus, 0€30macHOro
HCIIOJIb30BAaHUS MATEPUATIOB U XUMHUECKHUX
BEIIECTB B OBITY, MPOPUIAKTHKU
MH(EKIMOHHBIX 3a00JIeBaHUH, HUKOTHHOBOM,
AJIKOT'0JIbHOM ¥ HAPKOTHUYECKOM
3aBUCHMOCTEH, OCO3HAHHBIX JTUYHBIX
JICUCTBUI 110 OXPAHE OKPYKAIOIIEH CPEIbI.

- TECTUPOBaHU,
- paboTBl C OMOPHBIMH KOHCIIEKTaMHU H
CIIPaBOYHOU JIUTEPATYPOIA.

3HAHMA:

- CMBICJI MOHSTHI: €CTeCTBEHHOHAY4HbIN | POpPMbI KOHTPOJIS O0OyUEHUS:
MeTo  no3HaHus, CojJHeuHas  CHCTEMA, —  YCTHBIH OIIpOC;
TaJIAKTHKA, IIEPUOIUYECKUI 3aKOH, — TECTUPOBAHHUE;
XUMUYECKasd CBs3b, XMMHMYECKas peaxkuus, — 3ammra pedepara;
MaKpOMOJIEKYJIa, 0eJoK, KaTajau3arop, — pelueHue 3anad
(hepMmeHT;

- BKJIQJI BEIMKUX YYEHBIX B (hOpMHUpOBaHHE
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI
Mupa.

®opMBbI KOHTPOJISI 00YUECHHUS:
—  YCTHBIH OIIpOC;
— AKTHUBHOCTH HaA 3aHATUAX (IIOHOJIHGHI/IFI
K OTB€TaM COKYPCHUKOB 1 T.H.);
— 3ammTa pedepara

- THTUCHUYCCKUEC HOPMBI, Tpe60BaHI/I$I n
IIpaBujia COXpAaHCHUA U YKPCIUJICHUSA 300POBb
Ha pa3/IMYHbIX 3TallaX OHTOI'CHC3a

®opMbI KOHTPOJISE O0yUEHHUS:
—  YCTHBIH OIpoOC;
— AKTHBHOCTb Ha 3aHATHSIX ;
— TECTUPOBAHHUE;
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