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PaGouas nporpamma IUCHUIUIMHBI Xumus pa3paboTaHa

1) - Ha ocHoBe DenepanbHOTO TOCYIApPCTBEHHOIO 00pa30BaTeNbHOrO CTaHAapTa (najee —
®I'OC) mo cmenuambHOCTH cpemHero mnpodeccuoHamsHoro obpaszoBanusa (manee - CIIO)
44.02.02 llpenonaBaHue B HayajJbHBIX KJlaccax, YTBEP)KIEHHOIO NpHKa3oM MUHHUCTEpCTBA
[Ipocsemienust PO 17.08.2022 Ne742

2) - B COOTBETCTBHHU y4e€OHBIM TUTAHOM M0 crienranbHocTH 44.02.02 [IpenonaBanre B HauabHBIX
KJjlaccax, yTBep:kJIeHHbIM YdeHbIM coBeToM KI'YV «25» anpens 2023 r., npotokon Ne 12), ron
HayaJia moarorosku 2023

YTBEPXIEHO:

Ha 3acenanuu xadenpsl neJjarorukd 1 akMeoJ0ruy JTMYHOCTH
IIpotokon 3aceqanust NelO ot 15.05.2023

3aBenyrouuii kadeapoi neJaroruku 1 akMeoJI0ruy JTMYHOCTH

K.eJ.H., ToueHT Boponmosa A.B.



1. OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI
OBIIIEOBPA30BATEJBbHOM JUCIUILINHBI «XUMU»

1.1. Mecro aMCHUMIUIMHBI B  CTPYKTYype OCHOBHOIl  mnpodgeccHoHAIbHOMI
o0pa3oBaTeIbHOH IPOrpaMMBbI

OOmieoOpa3oBarenbHas JUCHUILIMHA «XHUMHUS» U3ydaeTcs Ha 0a30BOM ypOBHE B
o0mieoOpa3oBaTelbHOM  LHUKIE  y4yeOHOro  IJJaHa  OCHOBHOM  mIpo(ecCHOHaIbHOM
oOpa3oBarenpHOW  mporpamMmbl  crenuanbHOCTH:  44.02.02  IIPEIIOJABAHHE B
HAYA/IBHBIX K/TACCAX

TpyaoeMKOCTh AUCUUIUIMHBI «XUMHUA» Ha 0a30BOM YPOBHE COCTaBiseT 72 yaca.

JucuumirHa uzyyaercs B 1 u 2 cemecTtpax.

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI IPOrpaMMbl AU CHHUILIMHBI 72
1 cemecTp 36
TEOPETHUECKOE 00yUeHNE 18
IIPAKTUYECKHUE 3aHATUS 18
2 ceMecTp 36
MPAKTUYECKHUE 3aHITUS 34
IIpomexyTouHas aTTecTanMsA (3a4€T C OLEHKOI) 2

1.2. Leqn u miiaHupyeMbie pe3yabTaThl 0CBOCHHUS TUCHUILIHHBI
1.2.1. e v 3a7a4M TUCHUILITHHBI

Meab AMCHUATIUHBI:

dopMUpOBaHHWE y CTYIEHTOB TMPEACTABICHHUS O XUMHUYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO—HAYYHON KapTUHBI MHpPa KaK OCHOBBI TPHHATHS pEHICHUH B JKU3HCHHBIX H
MIPOU3BOJICTBEHHBIX CUTYAIUsIX, OTBETCTBEHHOTO TTOBEACHUS B IPUPOIHOM cpeie.

3agavyu JMCHUIIMHBI:

1) copmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHHS XUMHYECKHX IMPOIECCOB H
SIBJICHUA B OKpY’XKalolllel cpene, ILEJIOCTHOW HAydYHOW KapTUHBI MHpA, B3aWUMOCBA3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHs COCTaBIIATH (OPMYJIbI HEOPraHMUYECKUX U OPraHUYECKUX BEILIECTB,
YpaBHEHUS XUMHUYECKHX PEaKIUid, OOBICHATH WX CMBICI, WHTEPIPETUPOBATH PE3YIHTATHI
XUMHUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh MPEACTABIEHUS O MNPOBEACHUM  MNPOCTEHINUX  XHMHUYECKUX
AKCIIEPUMEHTAIbHBIX HCCIEAOBAaHUN C COONIOIGHHEM TpaBHJ OE30MacHOTO OOpaIeHHUS C
BEIIECTBAaMH U J1a00paTOPHBIM 000PYI0BAHHUEM;

4) pa3BUTh YMEHHS UCIOIB30BaTh MH(MOPMALIMIO XUMUYECKOTO XapaKTepa U3 PasluvHbBIX
HUCTOYHUKOB;

5) cdopmupoBaTh yMEHHUS TMPOTHO3UPOBATH TIOCIEACTBUS CBOCH JAEATEIBHOCTH H
XUMHUYECKUX MPUPOTHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MPOIECCOB;

6) cdopmMupoBaTh TOHMMAaHWE 3HAYMMOCTH JIOCTIDKEHUH XUMUYECKOW HAyKU H
TEXHOJIOTHH JIJIsl pa3BUTHUS COIIMATLHON U MTPOU3BOJCTBEHHOM cep.



1.2.2. Ilnanupyembie pe3yJabTAThl 0CBOEHHS 0011e00pa30BaTEeIbHON TUCHHUIIJIMHBI
B coorBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Koa m HaumeHnoBanue
(popmupyembIx
KOMIIeTeHIIU

[Inanupyembie pe3yabTaThl 0CBOCHHUS THCIUTLIUHBI

Oo0mue

I[I/ICIII/IHIII/IHapHI)Ie

OK-01. Beibupats
CIIOCOOBI peLIeHUs
3a1aq
npodeccruoHanbHON
JesTeTbHOCTH
HNPUMEHUTEIBHO K
pa3InYHbIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIUTAHMS:

— TOTOBHOCTh K TPY/ly, OCO3HaHHE IICHHOCTH MacTEePCTBA,
TPyAOIO0HE;

— FOTOBHOCTB K aKTHUBHOM JIE€ATEIBHOCTH TEXHOJIOTHUYECKOM
Y COILMAJIbHOW HANPABIEHHOCTH, CIIOCOOHOCTH
WHUILIUAPOBATH, TUTAHUPOBATh U CAMOCTOSITEIIBHO
BBITIOJIHSTH TAKYIO JESATEIbHOCTD;

— MHTEPEC K Pa3IMIHbIM chepaM MpodecCHOHATBHON
JIeSITEILHOCTH,

OBJ1aieHUe YHUBEPCAJIbHBIMH YUeOHBIMU
MO3HABATEJIbHBIMHU JeHCTBUAMM:

a) 0a3oBble JIOrHYecKHe AeiiCTBHS:

— CaMOCTOSTENHHO (POPMYITHPOBATH M AKTYAITH3UPOBATH
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK U OCHOBAHMS
JUTsI CpaBHEHM S, KJIacCU(pUKAITUU U 0000IICHNST;

— OTIPENENATh LU IeATeIbHOCTH, 3a7aBaTh MapaMeTphbl U
KPUTEPHUU UX JTOCTHKCHUS;

— BBISIBIISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHUS B
paccMaTpuBaeMBbIX SBJICHUSX;

— BHOCUTBH KOPPEKTHUBHI B JACSATEIHHOCTD, OLICHUBATD
COOTBETCTBHE PE3yJIbTATOB IIEJISIM, OLICHUBATh PUCKHU
MOCJIEICTBUI NCATCILHOCTH;

— pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUN
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBble HCCJIeN0BaTEIbCKUE 1eHCTBHS:

— BJIAJICTh HABBIKAMHU y4€OHO-UCCIIEI0BATEIbCKON U
MIPOCKTHOM JESITEIbHOCTH, HABBIKAMH pa3pelieHus

— YMETb UCIOJIb30BaTh HAUMEHOBAHUS XUMHUECKUX
COEIMHEHMI MEXIYHAPOIHOTO COK03a TEOPETUUECKON 1
NPUKJIAJHOW XUMHUM U TPUBHAJIbHBIE Ha3BaHUsI BaXKHEUIITNX
BElIEeCTB (ITHIICH, alleTUJICH, INIMLIEPHH, (DEHOII,
(dopmanbaeru, yKkCycHasi KUCIIOTa, TIIMLWH, YTapHBIH ras,
YIJIEKHUCIIBIM T'a3, aMMUaK, raiieHas U3BeCTh, HeraleHas
U3BECTh, MUTHEBAS COJIA U APYTUX), COCTABIATH (hOPMYJIbI
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB, YPABHEHHUS
XUMHUYECKHUX PEaKIuil, 00BSICHATh UX CMBICIT;
MOATBEPKIATh XapaKTEPHbIE XUMUYECKUE CBOMCTBA
BELIECTB COOTBETCTBYIOLIMMHU SKCIIEPUMEHTAMHU U
3aMKUCSIMU YPAaBHEHUN XUMHUYECKUX PEAKIIUii;

— YMETb yCTaHABIMBATh NPUHAAJIEAKHOCTh U3YUEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB K
OIpeIeIEHHBIM KJIacCaM U IrpyIaM COSIUHEHUH,
XapaKTEepPU30BaTh UX COCTAB U Ba)KHEHIIINE CBOMCTBA;
OIpEAEIIATh BUIbl XMMUUECKUX CBsI3eH (KOBaJICHTHAS,
MOHHAas, METAJUTMYeCKast, BOAOPOHAS ), TUIIBI
KPUCTAITMUECKUX PELIETOK BEIIECTB; KIaCCU(PHUIUPOBATH
XUMUYECKUE PEAKIINH;

— chopMupoOBaTh MPENCTABICHHUS: O XUMHYECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KApTUHBI MUPA, POJIU
XMMHUU B TIO3HAHWUH SIBJICHUN TIPUPOABI, B (GOPMUPOBAHUU
MBILUICHUS U KYJIbTYpPbI JINYHOCTH, €€ (PYHKINOHATBHOM
IPaMOTHOCTH, HEOOXOAUMOM ISl PEHICHUS IPAKTHIECKUX
3a]1a4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJHON CpeEiE;

— YMETb IPOBOAUTH PACUETHI [0 XUMUUECKUM GopMyJiaM U
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npobiem;

— BBISIBIISITH IPUYNHHO-CIICJCTBEHHBIE CBSI3U U
AKTYaJIM3UpPOBaTh 3a/la4y, BbIABUI'ATb TUIIOTE3Y €€
pEeLIeHus], HaXOJUTh apIyMEHTHI JUIS JT0Ka3aTelbCTBAa CBOUX
YTBEPKICHUH, 3a1aBaTh IapaAMETPhl U KPUTEPUH PELLICHUS;
- aHAJIM3UPOBATH MOJYYCHHBIC B XO/€ PEIICHHS 3a1a4un
pE3yNbTaThl, KpUTHYECKH OLIEHUBATH UX JOCTOBEPHOCTS,
IMPOrHO3UPOBATH UBMCHCHUC B HOBBLIX YCIOBHUAX,

— YMETh NIEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U
IMPAKTUYCCKYIO o0JacTu KUBHEACATCIIbHOCTH,

— YyMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
obJacrei;

— BBIJIBUTATh HOBBIE UJIEH, IPEAJIaraTb OPUTHHAIBHBIE
MOJIXOJIBI U PEUICHNS;

— CIIOCOOHOCTH WX MCIOJIBb30BaHMS B IIO3HABATENLHOM 1
COLIMAJIBHOW MTPAKTHUKE

YpaBHEHUSIM XUMUYECKUX PEAKLUN C UCMOJIb30BAaHUEM
bu3nYecKuX BEIMYMH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMaIbHbBIE
yCIIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBA; UCIIOIb30BaTh
CHUCTEMHbIE XUMHYECKUE 3HAHUS JIJIs1 IPUHATHUS PEIICHUM B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUSAX, CBI3aHHBIX C
BEILECTBAMU U UX TPUMEHEHUEM

OK-02. Ucnonrs3oBath
COBpEMEHHBIC
CpeICTBa MOUCKA,
aHaIM3a u
UHTEpIIpeTalun
nHpopMaluu U
nH(pOpPMaIMOHHbIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 3a/1a4
poQeCCHOHATTBEHON
JeSITeNbHOCTU

B o6s1acTH HEHHOCTH HAYYHOIO NO3HAHUSA:

— c(pOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON
IPAKTUKHA, OCHOBAHHOI'O0 HA THAJIOTE KYyIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
IIOJIUKYJIBTYPHOM MHUPE;

— COBEpPILIEHCTBOBAHUE SI3bIKOBOW U UMTATEIIbCKON
KYJIBTYPBI KaK CPEICTBA B3AUMOACHCTBUS MEXKY JIFOJIbMHU
Y TIO3HAHMSI MUPA;

— OCO3HAHHUE [IECHHOCTH Hay4YHOH J1eATeIbHOCTH,
TOTOBHOCTb OCYLIECTBIISATh IIPOEKTHYIO U
HCCICO0BATCIIBCKYIO ACATCIIBHOCTD MHAUBHUAYAJIbHO U B
IpymIe;

OgiaieHHe YHMBEPCAJILHBIMU YUeOHbBIMH
NMO3HABATEJbHBIMH ACHCTBUAMM:

B) padora ¢ uHgopmaumeii:

— BJIQIETh HaBBIKAMU MOJIy4YeHHUs] UH()OpMAIUU U3
HNCTOYHHMKOB PA3HBIX TUIIOB, CAMOCTOATCIILHO

— YMETb IUTAHUPOBATh XUMHUYECKHI SKCIIEPUMEHT
(mpeBpallleHus] OpraHUYECKUX BEILECTB IPU HAarpEBaHUH,
IIOJIyYEHUE 3TUIIEHA U U3YUYEHUE €TI0 CBOWCTB,
KayeCTBEHHbIE PEAaKIIMH Ha aJIbJIerH/Ibl, Kpaxmall,
YKCYCHYIO KHCJIOTY; J€HaTypauus OeJIKOB IIPH HarpeBaHUH,
[[BETHBIE PEAKIMH OEIKOB; COCTaBJISATh PEaKLIMU HOHHOTO
oOMeHa, OIpeeIATh Cpey BOJHBIX PACTBOPOB,
KayeCTBEHHbIE PEaKIUU Ha CyJb(aT-, KapOOHAT- U XJIOPUI-
AQHMOHBI, HA KATUOH aMMOHMSL; pelaTh
JKCIIEpUMEHTAJIbHbIE 33/]a4l 110 TeMaM «MeTtaib u
«HemeTamibl») B COOTBETCTBUU C MTPABUIAMU TEXHUKU
0€301acHOCTH MPU 0OPAIEHUH C BEIIECTBAMH H
1a0opaTOpHBIM 000PYI0OBaHNEM; IPEICTABIIATH
pe3yJbTaThl XUMUYECKOI0 IKCIIEpUMEHTa B (hopMe 3anucu
YpaBHEHH COOTBETCTBYIOIIUX PeakUUil U (popMyInpoBaTh
BBIBO/IbI HA OCHOBE 3THX PE3YJIbTaTOB;

— YMETb aHAJIM3UPOBATh XUMHUYECKYIO HH(POPMALIHIO,
M0JIyYaEMYI0 U3 Pa3HbIX HCTOUHUKOB (CPEJICTB MaccOBOM




OCYILECTBIIATh MOUCK, aHAJIN3, CHCTEMAaTU3aLIUI0 U
MHTEPIPETANNI0 HHPOPMALIUN Pa3THYHBIX BHIIOB U (OPM
MIPEICTaBJICHHUS,

— CO371aBaTh TEKCTHI B pa3IMYHBIX (hOpMaTax C y4ETOM
Ha3zHaueHUs! MHQOPMAIMK U 1IeJIeBON ayJUTOPUH, BEIOUpas
ONITUMAJIFHYIO (hOpMY MIPEICTABICHHUS U BU3YyaTH3aIHH;

— OLICHUBATH JIOCTOBEPHOCTH, JISTUTUMHOCTb HH(pOpMAIINH,
€€ COOTBETCTBUE TPABOBBIM H MOPATbHO—3TUIECKUM
HOpMaM;

— HCTIOJIB30BATh CPEJCTBa MHPOPMAMOHHBIX H
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTaHU3aIIMOHHBIX
3a7a4u ¢ coOII0AeHnEM TpeOOBaHU SPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTHUEHBI, PECYPCOCOEPEKEHNUS, TPABOBBIX U
TUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;
— BIIQJICTh HABBIKAMH PACIIO3HABAHMS U 3AIIUTHI
nH(bopMalu, HHPOPMAIIMOHHOW 0€30MaCHOCTH JIMYHOCTH

uHpopManuy, ceTb IHTEpHET U Apyrue);

— BJIQJICTh OCHOBHBIMH METOJAMH HAYYHOTO TIO3HAHHUS
BCILECTB U XUMUYCCKUX SBJICHUH (HAOJIIOICHHE,
U3MepeHue, IKCIICPUMEHT, MOJICTTHPOBAHNE);

— YMETb MIPOBOJIUTH PACUETHI IO XUMUUECKUM (POpMyIaM U
YPaBHEHHSM XHMUYECKHUX PEaKIMi C UCTIOJIb30BaHHEM
(GU3NUECKUX BETMUMH, XapaKTepU3YIOIINX BEUIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMasIbHbIC
YCJ'IOBI/ISI) ra30B, KOJINMYCCTBA BCIICCTBA, UCIIOJIb30BATh
CHCTEMHbBIE XUMHUUECKUE 3HAHUS ISl IPUHSTHS PEIICHUN B
KOHKPCTHBIX KU3HCHHBIX CUTyalludX, CBA3aHHBIX C
BEIIECTBAMH U MX IPUMEHEHUEM

OK-04. DddexTuBHO
B3aHMMOJCHCTBOBATh U
paboTaTh B KOJJICKTHBE
1 KOMaHe

— TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEAEIIEHUIO;

—OBJIQJICHHE HaBBIKAMHU y4eOHO-HCCIICIOBATEIHCKOM,
MPOEKTHOMN U COLIMATIbHOM AEATEIbHOCTH;

OBJ1aieHHe YHUBEPCAJbHBIMH KOMMYHUKATHBHBIMH
JeHCTBUSIMH:

0) coBMecTHasi 1esiITeJIbHOCTD:

— MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOU U
WHIUBUTyJIBHOU PaOOTHI;

— IPUHUMATh L€ COBMECTHOU JIEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JICUCTBUS 11O €€
JOCTHKEHHIO: COCTABJIATH IUIAH IEHCTBUM, pacIpeneisaTh
POJIH ¢ yY€TOM MHEHUH YYaCTHHKOB 00CYXIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

— KOOPJIMHUPOBATh U BBIMIOJIHATH Pa0OTy B YCIOBUAX
PEAbHOTO, BUPTYATLHOTO i KOMOMHHPOBAHHOTO
B3aMOJICHCTBHS;

— YMETb IUTAaHUPOBATh XUMHUYECKUN HKCIIEPUMEHT
(mpeBpallleHus] OpraHUYECKUX BEILECTB IPU HAaIrPEBAHUH,
MOJTyYEHUE ITUJICHA U U3YUYEHHUE €r0 CBOMCTB,
KaueCTBEHHbIE PEAKIIMM Ha aJIbJIETH/Ibl, Kpaxmall,
YKCYCHYIO KHCIIOTY; IeHaTypalusi OeJIKOB IIPU HarpeBaHUH,
[[BETHBIE PEaKIMU OEIIKOB; COCTABIATH PEAKIIMA HOHHOTO
oOMeHa, oIpeessaTh Cpeay BOJAHBIX PaCTBOPOB,
Ka4eCTBEHHBIE PEaKIiy Ha cyibdar-, kKapOOHAT- U XIJIOPHI-
AQHUOHBI, Ha KATUOH aMMOHMUSI; pelIaTh
AKCIIEPUMEHTAJIbHBIE 3aJ]au 110 TeMaM «MeTtaib U
«Hemeranibl») B COOTBETCTBHH C MTPaBUIIAMU TEXHUKH
0€30MacHOCTH IIPpU OOPALICHNUH C BELIECTBAMU U
1a00paTOPHBIM 000PYI0OBaHHEM; IPEACTABIATh
pe3yabTaThl XUMUYECKOTO KCIIEPUMEHTA B (hopme 3amnucu
ypaBHEHUN COOTBETCTBYIOIIUX peakluuil U GopMyInpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB.




— OCYIIECTBJISATh O3UTUBHOE CTPATErMUYECKOE IMOBEACHUE B
PAa3IMYHBIX CUTYALUAX, IPOSBIATH TBOPUYECTBO U
BooOpakeHne, ObITh HHUIIMATUBHBIM

OgnajgeHne yHHBepCAJbHBIMHU PeryisiTHBHbIMH
JelCTBUSIMH:

') IPUHATHE ce0s1 M APYTUX JI0/ei:

— IPUHUMATh MOTHBBI M apTyMEHTBI APYTHUX JIIOJIEH pH
aHaJIN3€ pe3yJIbTaTOB JIEATEIbHOCTH;

— NPU3HABATh CBOE IIPABO U MIPABO JPYIUX JIIOAEH Ha
OIIIMOKH;

— pa3BUBaTh CIOCOOHOCTh NOHUMATh MU C MO3ULUH
JPYTOro 4eJ0BEKa;

OK-07. CozneiicTBOBaThH
COXPaHEHUIO
OKpY>Karollen cpeibl,
pecypcocOepexeHHIo,
MIPUMEHATH 3HAHUA 00
W3MEHEHUU KIIMMaTa,
MIPUHLIUIIBI
OepeKIMBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
JIENCTBOBATE B
YpE3BBIYANHBIX
CUTYaIUsIX

B 00s1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA

— c(hopMHUPOBAHHOCTH IKOJIOTUIECKOH KYIbTYPHI,
[MOHUMaHUE BIIMSHUS COLNATIBbHO-3KOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHOM
Cpelibl, OCO3HAaHKE TTI00aTbHOr0 XapaKTepa 3KOJOTHYECKIX
pooeM;

— IUTAHUPOBAHUE U OCYILIECTBIICHNE JEHCTBUN B
OKpY>KarollEH Cpelie Ha OCHOBE 3HAHUS LIEJIEW YCTOMYHUBOTO
Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HENPUATHE JEUCTBUM, IPUHOCSIINX BpE
OKpY>Karolleu cpee;

— YMEHHE IPOTHO3UPOBATH HEOIArONPHUATHBIC
JKOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAEMBIX
JENCTBUMN, IPEAOTBPAILATh UX;

— paclIMpEeHUE ONbITa AEATEIBbHOCTH 3KOJIOTHUECKON
HaIIpaBJICHHOCTH;

— OBJIQJICHHE HABbIKaMU y4eOHO-UCCIEA0BATEIbCKOM,
MMPOEKTHOM M COLIMAIbHOM JAEATEIbHOCTH.

— chopMUpOBaTh NMPEJCTABICHUS: O XUMHUYECKON
COCTABJISIIOLIEN €CTECTBEHHOHAYYHON KApTUHBI MUPA, POJIU
XMMHUU B MIO3HAHUM SBJICHUN IPUPOABI, B (POPMUPOBAHUU
MBIIICHUS U KyJIbTYPBI INYHOCTH, €€ (yHKIIMOHATIBHON
IPaMOTHOCTH, HEOOXOAUMOM ISl pELIeHUs IPAKTUUECKUX
3a71a4 U 3KOJIOTUYECKH 000CHOBAHHOTO OTHOILIECHUS K
CBOEMY 3[I0POBBIO U IIPUPOJHOU CpELE;

— yMeTb COOMI0AaTh IpaBHUiIa YKOJIOTHIECKU
11eJ1eCO00Pa3HOro NOBEACHUS B ObITY U TPYIOBOH
JIEATEIbHOCTH B LIEJISIX COXPAHEHHUsI CBOETO 3J0POBbs U
OKpY2Karolled MPUPOIHOHN Cpelibl; yUUTHIBATh OIIACHOCTh
BO3JICHCTBYS Ha )KMBBIE OPTaHU3MBI OIIPEACIICHHBIX
BEUICCTB, TIOHUMAsl CMBICJI ITOKA3aTellsl IPEAEIbHON

JIOITy CTUMOM KOHLICHTpaLuu




2. CTPYKTYPA Y COAEP KAHUE OBIIEOBPA3OBATEJBHOM

JUCHUIIVIMHBI «XUMUS»
2.1. O0beM IMCUMILIMHBI M BUIbI Y4e0HO# padoThI
o O0bem B

Buj yueOHoii padoThl wacax
O0bem 00pa3oBaTeIbHOI IPOrpaMMbl T CHHUILIMHBI 72
B T.Y.

OCHOBHOe cO/Iep:KaHue 72
BT. Y.

TEOPETHUECKOE 00yUeHne 18
MPAKTUYECKHUE 3aHITUS 52
IIpoMeskyTOUHasi aTTecTAlUA (3aUET C OLIEHKOM) 2




2.2. TemaTu4yecKuil MJIAH M COAePKaHUE TUCHUIIMHBI

HaumenoBanue O6bem | dopmupyemble
Conep:xxanue y4eOHOIro MaTepuaia M NPaAaKTHYeCKHEe 3aHATHS
pa3aesioB M TeM 4acoB KOMIIeTEeHIIUH
1 2 3 4
OcHOBHOE co/Iep:KaHue 72
Pa3zgea 1. OCHOBBI CTPOEHHSI BelleCTBA 6
Tema 1.1. OcHOBHOE coepkaHue 4 OK-01
Crpoenne atomoB | TeopeTrnueckoe ooyuenune 2
XUMHYCCKUX CoBpemeHHass Mojenb CTpoeHHs aromMa. CHUMBOJIMYECKMH S3bIK XMUMHMH. XHUMHUYECKUN
9JIEMCHTOB 1 3JIeMEHT. DJeKTpOHHas KoH(urypauus aroma. Kinaccupukanuss XUuMHUECKUX 3JIEMEHTOB (s-,
npupozaa p-, d-anemenTs1). BaneHTHBIE 21eKTpOHBL. BaleHTHOCTE. DIIeKTpOHHAS TPUPOIa XUMHUIECKOM 2
XMMHYECKOH CBS3H |CBA3M. DNEeKTpOOTPULATENBHOCTh. BUAB XMMHUYECKOW CBSI3U (koBajeHTHAs, WOHHAs,
METAJJTUIECKasi, BOJOPOJIHAS) M CITOCOOBI €¢ 00pa30BaHUS
IIpakTHyeckue 3aHITHS 2
Pemienue 3a7anuii Ha UCHOJIb30BAHUE XMUMHUYECKOW CHMBOJIMKM M HAa3BAHUN COCIMHEHUH IO
HOMEHKJIAType MEXAYHApOJHOIO COK3a TEOPETUYECKOW H MNPUKIAAHOM XUMUUA U
TPUBHAJIbHBIX HAa3BaHUI I COCTaBJICHUS XMUMHUYECKUX (DOPMYJ JIBYXaTOMHBIX COEIUHEHUN
(okcumoB, cynb(PHUIOB, THAPUAOB U T.II.) U APYTUX HEOPTAaHUYECKUX COCAMHCHHM OTIEITHHBIX )
KJIaCCOB.
[IpakTueckue 3aaHus Ha YCTAHOBIICHUE CBSI3HM MEXIYy CTPOCHUEM aTOMOB XMMHUYECKHX
3JIEMEHTOB M MEPUOAUYECKUM HW3MEHEHUEM CBOWCTB XHUMHUYECKHX OJJIEMEHTOB M HX
COEMHEHHI B COOTBETCTBUU C MOJ0KeHUEM [leproIniecKoil CUCTEMBI.
Tema 1.2. OcHOBHOe co/Iep:KaHue 2 OK-01
[leproanueckuii IIpakTHyeckue 3aHATHSA 2 OK-02
3aKOH U TabiauLa [Tepuonnueckas cucrema xuMmuueckux aneMeHToB .M. MenaeneeBa. ®U3n4eCKUil CMBICIT 2

J.N. Menneneena

[Tepuonuueckoro 3akona [[.1. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBONCTB
XUMHNYCCKHX 3JICMCHTOB, 06pa3yeMI>1x HMU MMPOCTHIX U CIOXKHBIX BCHICCTB B COOTBETCTBUU C
MOJI0)KEHUEM XUMHUYECKOro 35ieMeHTa B [leprnoanueckoit cucreme. MupoBO33peHUYECKOE U
Hay4Hoe 3HaueHue [lepuoanueckoro 3akona /.M. Menneneesa. [Iporuosst [I.11. Menneneena.
OTKpBITHE HOBBIX XMMHUECKHUX 3JIEMEHTOB.

Petienre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTEPU3AIUIO
XUMHUYECKUX 3JIEMEHTOB «MeTtayunueckue / HeMeTauInyecKue CBOMCTRA,
QJICKTPOOTPHUIATCIBbHOCTh XUMHWYCCKUX 9JICMCHTOB B COOTBCTCTBUHU C MX 3JICKTPOHHBIM




CTPOEHHUEM H IIOJI0KEHUEM B IIEPUOANYECKON CUCTEME XUMHUUYECKUX 31eMeHToB J[. 1.
Menneneesay»

Pa3nes 2. Xumnueckue peakiuu 10
Tema 2.1. Tumnst OcHOBHOeE coiepKaHue 4 OK-01
XUMHYECKUX Teopernyeckoe ooyueHne 2
peakuui Knaccudukarus u THIIBI XUHMUYECKUX PEAKIUN C y9aCTHEM HEOPTaHHUECKUX BEIIECTB.
CocraBiieHre ypaBHEHUH peakluii COeTMHEHUSs, pa3lioKeHus, 3aMelleHns, oOMeHa, B T.4.
peakiuuii TOpeHus, OKUCIIEHUI—BOCCTaHOBJICHUSI.
VYpaBHEHHUSI OKHCIIEHUS-—BOCCTaHOBIEHUA. CTeneHb OKucieHus. OKUCIuTenb 1 2
BOoCcCcTaHOBUTEINb. COCTaBJIEHNE U YPaBHUBAHUE OKUCIUTEIbHO—BOCCTAHOBUTEIbHBIX pEAKLINU
METOJIOM 3JIEKTpOHHOTO0 Oananca. OKUCIUTETbHO—BOCCTAHOBUTENBHBIE PEaKIIUU B IPUPOJIE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEJESITEIIbHOCTH OPraHu3MOB
IIpakTuyeckue 3aHsTHS 2
KonnuectBeHHble OTHOHIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U
pacyeTsl MO YpaBHEHUSM XUMHUYECKUX peakuuil. Moap Kak eIMHMIIA KOJIMYeCTBa BEIECTBA.
MonsipHasg Macca. 3aKOHBI COXPAaHEHUs MacChl M 3HEpPruu. 3akoH ABoraapo. MossapHbId )
00beM Ta30B. OTHOCUTENBHAS IUIOTHOCTh Ta30B. PacdeTbl MO ypaBHEHUSM XHUMHUYECKUX
peakmuii ¢ HMCIOJIb30BAaHWEM MacChl, 00beMa (HOpPMaJIbHBIE YCIIOBHS) Ta30B, KOJWYECTBA
BEIIECTBA
Tema 2.2. OCcHOBHOe co/Iep:KaHue 4 OK-01
OnexrponuTnyeckas | Teopernueckoe ooyueHne 2 OK-04
Aaucconuanusd u Teopus snekTponuTrueckoi nucconuanuu. MoHbl. DIEKTPOIUTHI, HEAJIEKTPOIUTHL. Peakiuu
MOHHBIH OOMEH noHHOTO oOMeHa. CocTaBIeHHE peaKIMii HOHHOTO OOMEHa MyTeM COCTAaBJICHHS WX TOJIHBIX U D)
COKpAIlIeHHbIX HOHHBIX YpaBHeHHU. KHCTIOTHO—OCHOBHBIE peakiuu. 3aJjaHusl Ha COCTaBICHUE
WOHHBIX pEeaKIHil
IIpakTHYeckne 3aHATHS 2
Krnaccudukanus XumMuueckux peakiuui (o coOCTaBy M KOJTUYECTBY UCXOIHBIX U
oOpasyromuxcs BemecTs). [[pu3Haku XUMHUYECKUX peakiuil. 3aJaHus Ha COCTaBICHUE 2
WOHHBIX peaklui
KonTpoabHas
CrtpoeHue BemecTBa U XMMUYECKUE PEAKINU 2
pabora 1
Pazngen 3. CTpoeHue U CBOIiCTBA HEOPTAaHMYECKHUX BelleCTB 12
Tema 3.1. | OCcHOBHOe co/iep;KaHue 4 OK-01
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Knaccuduxkarus,
HOMEHKJIATypa 1
CTpOCHHE
HEOPTaHMYECKUX
BEIIIECTB

TGOPeTI/I‘leCKOC oﬁyqelme

[Ipenmer Heopranuueckoi xumuu. Kinaccuduxanus Heopranuueckux BemecTs. [IpocTsie u
ClI0HbIE BelecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEHIECTB (OKCUIbI, THIPOKCUbI, KUCIIOTHI,
coiu). B3aumocBs3b HeOpraHMuecKux BellecTB. ArperaTHble COCTOSIHUS BEIIEeCTBa.
Kpucrannuaeckue u amopdHbIe BemecTBa. THITHI KPUCTATUTMIECKUAX PEIIETOK (aTOMHAS,
MOJIEKYJISipHas, HOHHAsA, MeTaJlIn4ecKas). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BELIECTBA OT
TUIA KPUCTAJUINYECKON peIIeTKU. 3aBUCUMOCTh XUMUYECKOM aKTUBHOCTH BEIIECTB OT BHJIA
XMMUYECKOH CBSI3U U TUIA KPUCTAINYECKOM pemeTku. [IpuunHbpl MHOrooOpasus BEIIeCTB

IIpakTnyeckue 3aHATHS

Homenknarypa HeoOpraHMuecKux BEIIECTB: HA3BAHUE BELIECTBA UCXOJIS U3 UX XUMHUYECKON
(opMyJIbl WU COCTABICHUE XUMUYECKOH (POPMYJIbI HCXO/s U3 HAa3BaHUs BEILLECTBA IO
MexayHapoanoi (MIOITAK) wiu TpuBHaibHOM HOMEHKIIATYpE.

Pemenne mnpakTHyeckux 3aJaHUi IO KJIacCU(pUKALMM, HOMEHKIAType M XUMHUYECKUM
(dbopMyIaM HEOPTaHMYECKUX BELIECTB PA3JIMUHBIX KIACCOB (YTrapHbIM ra3, YrJeKUCIbIA Tas,
aMMMaK, ramieHas WM3BeCTb, HETralleHas W3BeCTb, NUThEBas COAAa M JPYIUX): Ha3plBaTh U
COCTABJIATH (POPMYIIBI XUMHUYECKUX BEIIECTB, ONPEACIATh MPUHAIIICKHOCTD K KIIaccy.
HcTounnku xuMudeckoi nHdopMaiuu (CpeAcTB MacCoBOW MHpOpMaLuy, ceTb MIHTepHeT U
apyrue). Houck napopmanum no Ha3BaHusM, HACHTU(UKATOPAM, CTPYKTYPHBIM (opmyiiam

OK-02

Tema 3.2. dusnko-
XUMHYECKHE
CBOMCTBA
HEOPTraHUYECKHUX
BEIIECTB

OcHOBHOe co/Iep:KaHue

Teoperuyeckoe o0yueHue

Mertamnel. O0mue (u3ndyeckue U XUMHYECKHE CBOMCTBa MeTaioB. CIOCOOBI MOTyYSHHS.
3HaueHUE METAJUIOB M HEMETAIUIOB B IPUPOAE U KU3HEACATEIBbHOCTU 4YEJIOBEKA U
opranu3moB. Koppo3us MeTamuioB: BHIbI KOPPO3HHU, CIIOCOOBI 3aIIUTHI METAIIOB OT KOPPO3UH
Hewmeramnel. O0Omue ¢puznyeckue U XMMUYECKUE CBOMCTBA HEMETAJIOB. TUIIMYHBIE CBOMCTBA
HemetaiioB [V— VII rpymn. Knaccudukanus ¥ HOMEHKJIATypa COSAWHEHHWH HEMETaJJIOB.
KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B IIPUPOJIE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPIaHMYECKUX BEIIECTB (OKCHJIOB,
TMJIPOKCUIOB, KMCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX
BELIECTB, BOJOPOJIHBIX COEIMHEHHH, BHICIIMX OKCHJIOB M TUAPOKCUIOB

IlpakTH4yeckue 3aHATHSA

Cocrasienne ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKHI/Iﬁ C YydaCTHEM IPOCTBIX H CIIOKHBIX
HCOPTraHNMYCCKUX BCHICCTB: MCTAJIOB U HCEMCTAJUIOB; OKCHIOB MCTAJUIOB, HCMCTAJUIOB U
aM(bOTepHI)IX OJICMECHTOB; HCOPraHNMYCCKUX KHUCJIOT, OCHOBAaHUM U aM(bOTepHBIX THAPOKCHUIOB,
HCOPIraHNMYCCKUX COJIGI>'I, XAPAKTCPHUIYIOINX UX CBOICTBA.

OK-01
OK-02
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Pemenne mnpakTUKO—OpPHEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUil Ha CBOMCTBa, COCTaB,
NOJIyyeHHe U 0e30MacHOE MCIIOJIb30BaHME Ba)KHEHIINX HEOPraHWYECKUX BEUIECTB B OBITY U
MIPAKTUYECKON AESITEIbHOCTU YEJIOBEKA

Tema 3.3. OcHOBHOe co/Iep:KaHue 2 OK-01
Wnentnduxanus TpakTHYecKHe 3aHsITHsI 2 OK-02
HCEOPraHNvCCKuXx WNnentudukanuss HEOpraHMYECKUX BeEHIECTB. PemieHue 3amad Mo XUMHUYECKUM CBOHCTBAM OK-04
BEIICCTB METAJJIOB W HEMETAJUIOB, IO PACIO3HABAHUIO M IIOJYYECHUIO COCOUHCHHM METAIIOB U
HEMETAJUIOB. )
WNnentudukanys HEOPraHUYECKUX BELIECTB C MCIIOJIB30BAaHHMEM HUX (DU3MKO—XUMHUYECKUX
CBOWCTB, XapaKTEPHBIX KA4yeCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha cynbpar—,
KapOOHAT— U XJIOPHI—AHUOHBI, HA KATHOH aMMOHUS
KoHnTpoabHas o
CBoiicTBa HEOPraHMYECKUX BEIIECTB 2
padora 2
Pa3znea 4. CTpoeHue U CBOIICTBA OPraHM4YeCKMX BelleCTB 30
Tema 4.1. OcHoOBHOE coepkaHue 4 OK-01
Knaccupuxanms, Teopernyeckoe oGyueHue 2
CTpOCHHE 1 [losiBeHre 1 pa3BUTHE OPTAaHUYECKOW XUMUH KaK HayKu. [Ipeamer opraHnueckon XuMum.
HOMCHKJIATypa MecTo 1 3HaYeHUE OPraHUYECKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
OpPraHu4CCKuX XUMHUYECKOE CTPOCHHUE KakK TMOPSAJOK COCIWHEHUS aTOMOB B MOJIEKYJI€ COIVIACHO HX
BCIICCTB BAJIEHTHOCTH. (OCHOBHBIE IIOJIOXKEHHUS TEOPUM XHMMHMUYECKOTO CTPOECHMS OPraHMYeCKHX
coequHeHnii A.M. ByTtiiepoBa. YTiepoaHbIil CKEJIET OPraHUYE€CKON MOJIEKYJIbl. 3aBUCUMOCTh
CBOMCTB BEILECTB OT XMMUYECKOI0 CTPOEHUsI MOJIEKYJI. I30Mepus 1 U30MeEpHI. 2
[lonstue o ¢ynkiuoHanbHOM rpynmne. Pagukan. [lpunHnunel kinaccuukanuy opraHuuecKux
COeMHEHMN. MexayHapoaHas HOMEHKIIaTypa U INPUHLUIBI HOMEHKJIATYPbl OPraHU4EeCKUX
coenmuaeHnit. [loHsTHE 00 a30TCOAEpX AIMX COCAUHEHHUSX, OWOJOTUYECKH AaKTHUBHBIX
BellecTBax (yrieBojaax, J>KUpax, OelKax M Jp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSIX
(MOHOMeEp, OJINUMEDP, CTPYKTYPHOE 3BEHO)
IIpakTHyeckue 3aHATHSA 2
HomeHnknatypa  OpraHM4YecKMX  COEIMHEHMH  OTAENbHBIX  KJIacCOB  (HACBHIILEHHBIE, 2

HEHACHIIIEHHBIE U apOMAaTHYECKHE YTJIEBOJOPOJIBI, CIUPTHI, (PEHOIBI, ajbJETH/bl, KETOHBHI,
KapOOHOBBIE KHCIOTHI U Jip.) CocTaBieHHE MOJHBIX M COKPALIEHHBIX CTPYKTYPHBIX (GopmMyil
OpPraHMYECKUX BELIECTB OTIEJIbHBIX KJIACCOB, UCIOJb3Ys UX Ha3BaHUS 110 CUCTEMATUUYECKON U
TPUBHUAIBHOM HOMEHKJIAType (3THJIEH, aueTHJeH, IIHMUEpuH, ¢eHon, (opmanbaerum,
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YKCYCHasl KUCJIOTa, ruMuuH). Pacdersl mpocreiimeit (GopMynbl OpraHMYECKOW MOJIEKYIIbI,
WCXOJIs1 M3 DJIEMEHTHOI0 cocTaBa (B %)

Tema 4.2. CsoiicTBa
OpPTaHUYECKUX
COCTUHEHUN_

OcHoBHOE CoACpKaHuC

18

Teoperuueckoe o0yueHue

@OU3MKO-XMMHUYECKHE  CBOMCTBA  OPraHMYECKUX  COEAMHEHHM  OTAEIbHBIX  KJIACCOB
(ocobeHHOCTH KITacCU(pHUKAIMA M HOMEHKJIATyphl BHYTPH KJacca; TOMOJIOTUYECKHU psl U
obmas Qopmyina; wu3omepus; (GU3MUECKHE CBOWCTBA; XMMHUYECKME CBONCTBA; CHOCOOBI
IIOJIy4EHUs):

— IpeneNbHble YIIeBOJAOPOAbl (aJKaHbl M LMKIOAJIKaHbl). ['OpeHne MeTraHa Kak OJUH U3
OCHOBHBIX HCTOYHHMKOB TeIJla B MPOMBIIUIEHHOCTH U ObITy. CBOHCTBa NPUPOIHBIX
yIJI€BOAOPOAOB, HAX0XKIEHHE B IPUPOJIE U IPUMEHEHUE AJIKAaHOB;

— HEeNpeesbHbIE (AJIKEHbI, AJIKUHBI U aJIKaJIME€Hbl) U apOMAaTUYECKUE YIIEBOIOPOAbl. ['opeHue
alleTUJIeHA KaK UICTOUYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHH JJIsl CBAPKU M PE3KU METAJIIOB

— KHCJIOPOJICO/IepKAIIUE COCTUHEHUS (CIUPTHI U (PEHOIIbI, KApOOHOBBIE KUCIOTH U 3(UPHI,
QJIBJIETU/IBI U KETOHBI, XXHUpBI, yriaeBoisl). IIpakTnueckoe NpUMEHEHHE ATUIIECHIVIUKOJIA,
rauuepuHa, ¢enona. IIpumenenue ¢opmanbaeruna, aneTalblIeruaa, yYKCYCHOM KHCIIOTHI.
MBbl1a Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT. MOroIIMe CBOWCTBA MbLIa

— a30TCOJIEprKalllMe COEAMHEHUS (AMMHBI U aMUHOKHCIIOTHI, Oeliku). BricokomomnexyspHbie
COEZIMHEHUs (CUHTETUYECKHEe U OMOJIOrMYeCKU—aKTUBHBIE). MOHOMEp, NOJIUMEp, CTPYKTYpHOE
3BeHO. [lomumepusanys STHIIEHa KaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHMS.
I'eHeTHueCKas CBsI3b MEXAY KJIacCaMM OPraHUYECKHUX COeIMHEHUH

HpaKTuquKue 3AaHATUSA

16

CBolicTBa OPraHUYECKUX COEAVUHEHHUN OTAEIbHBIX KJIACCOB (TpUBHAJIbHAS M MEKIyHapOoaHas
HOMEHKJIaTypa, XHMHYECKHE CBOICTBa, CIOCOOBI TMOJYy4YEeHHUs): MpeneibHble (aJKaHbl U
LUKJIOAJIKAHbI), HeNpeAeibHbIC (aJKEHbl, aJKUHBI W aJKaJWeHbl) W apoMaTUYecKHe
YIJIEBOJAOPObI, CIIUPTHI U (EHOJbI, KAPOOHOBBIE KHUCIOTHI U 3(UPHI, anbAerubl U KETOHBI,
aMUHBl M aMUHOKHCIIOTBI, BBICOKOMOJIEKYJIIDHBIE COECIUHEHMs. 3aJaHus Ha COCTABIICHUE
YpaBHEHNN XUMHYECKHX DPEAKUWUH C y4aCTHEM OpPraHMYECKUX BEHIECTB HAa OCHOBAHMM HX
COCTaBa U CTPOECHUS

CocraBiieHne cxeM peakiuil (B TOM YHCIlIe MO MPEAJIOKEHHBIM IENoYKaM MpeBpalleHuil),
XapaKTEepU3yIOIIUX XUMUYECKUE CBOWCTBA OPraHUYECKUX COEIAMHEHUH OTHENIbHBIX KJIacCOB,
CHocoObl MX TMOJIyYeHHS W Ha3BaHHWE OPraHMYECKUX COCIUHEHHM MO TPUBHAIBLHOM WIIU
MEX1yHapOAHON CUCTEMAaTUYECKOW HOMEHKIIATYPE.

Pemienrie npakTUKO-OpUEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJaHMil Ha CBOWCTBA OPraHHMYECKUX

OK-01
OK-02
OK-04
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COGI[I/IHCHI/Iﬁ OTACJIBbHBIX KJIACCOB

Tema 4.3. OcHOBHOe co/Iep:KaHue 6 OK-01
Unentudpuranmns Teoperudeckoe o0yuenue 2 OK-02
OpraHH9EeCKUX buooprannueckue coenunenus. IlpumeHenne u OuonOrMuYecKass pojb  YIJIEBOAOB. OK-04
BCLIECTB, UX OkwuclIeHHe YTIAEBOJAOB — MCTOYHHK JHEPTUU JKUBBIX OpraHu3MoB. OOJacTH MPUMEHEHHS
3HAa4YCHHUC U amMuHOKHUCIOT. [IpeBpamenns 6enkoB numM B opranusme. buonornueckne GyHKIUU OEIKOB. 2
NpUMCHCHUE B buonoruueckue QyHkuuu >xkupoB. Ponb opraHuueckoil XMMHM B pELIEHHUH MpodiieM
OBITOBOM 1 NHULIEBOI 6E3011aCHOCTH
NIPOU3BOJCTBEHHON | [[pakTHuecKHe 3aHSTHSI 4
ACATCIBHOCTH Poutb OpraHMyYecKoil XUMHUHU B PEIIEHUH MTPOOJIEM SHEPIETUYECKOM OE30MIaCHOCTH, B Pa3BUTHH
HeaoBeKa MEIULMHBI, CO3JaHUN HOBBIX MAaTEPHUAJIOB, HOBBIX MICTOYHUKOB dHEPIUH (aJIbTEPHATUBHBIE
WCTOYHUKH dHEeprun). OnacHOCTh BO3ACHCTBHS Ha KUBbIE OPraHU3Mbl OPraHUUECKUX BEIIECTB 2
OTJENBHBIX KJIACCOB (YIII€BOJOPObI, CIIUPTHI, (hEHOJIBI, XJIOPOPraHUYECKHE IPOU3BOJIHBIC,
aJIbJICTHJIbI U JIP.), CMBICJI TOKA3aTeJsl MPEAEIIbHO TOMYCTUMOW KOHIEHTPAIUU
Wnentudukanys opraHMYecKiX COCIMHEHUI OTAETBHBIX KJIACCOB (Ha MpHMEpE ajbIeruJoB,
KpaxMmaia, YKCyCHOM KHCJIOTBI, O€JIKOB M T.II.) C UCIOJIb30BAaHUEM UX (PU3UKO-XUMHUYECKHX
CBOMCTB M XapaKTEpHbIX Ka4eCTBEHHbIX peakuuid. [leHarypauus Oenka Npu HarpeBaHUU. )
IIBeTHble peakuuu OenkoB. BO3HMKHOBEHHME AHAIUTUYECKOTO CHTHajla C TOYKU 3PEHHUs
XMMHUYECKHUX IPOLECCOB IIPU NPOTEKAHUM KAaYECTBEHHOM peakLuH, [O3BOJIAIOIIEH
UACHTU(QHUIHUPOBATH NPEATIOKEHHbIE OPIraHNYECKHE BEIIEeCTBA
KoHnTtpoabHas CrovKT . )
paora 3 PYKTypa 1 CBOMCTBA OPraHUYECKUX BEILECTB
Pa3nes 5. Kunernueckue u TepMoAHHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX peaKIuii- 4
CxopocTb OcHOBHOE coepkaHue 4 OK-01
XHMHUYECKHX Teopernyeckoe 00yueHne 2 OK-02
peakuuii. CKopocTh peakiuu, €€ 3aBUCHMOCTh OT pa3iIMyYHBIX (PAKTOPOB: MHPUPOJBl pPEarupyroIIUX
Xumuieckoe BEIIECTB, KOHLEHTPALUU DPEArUPYIOLINX BELIECTB, TEMIIEPATypbl U IUIOMAAN pPEaKLUOHHON
PaBHOBECHE MOBEpXHOCTU. TeruoBble A(G(GEKThl XUMHUYECKUX peakuuid. DK30— U SHAOTEPMHYECKUE,
pEaKuuH. 2
OO6paTumocTh peakiuil. XUMUYECKOe paBHOBECHE U €r0 CMEIICHHE MO/ JEHCTBUEM Pa3IUUHbIX
(akTOpOB (KOHIIEHTPAIUSI PEAreHTOB MM MPOAYKTOB pEakiMM, JaBlIeHUE, TeMIepaTypa) s
CO3JaHusl ONTHUMAJIBHBIX YCIOBUM POTEKaHUsl XxuMudecknx npoueccon. [Ipunnun Jle [laTense
IIpakTH4yeckne 3aHATHSA 2 OK-01
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Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHMN Ha aHanu3 (HAKTOPOB, BIUSIOMIMX Ha OK-02

U3MEHEHHE CKOPOCTU XMMHUYECKOH peakiiy, B T.4U. C MO3ULMH 3KOJIOTHYECKH LIEIecO00pa3HOro

MOBEJCHUSA B OBITY M TPYJOBOH AEATEIBHOCTH B IIENSAX COXPAHEHHUS CBOETO 370POBbS U

OKpY>Karollel MpUpOTHON CPEIbI. 2

PemreHne npakTUKO-OpUEHTUPOBAHHBIX 3aJlaHUl Ha NpuMeHeHue npuHuuna Jle [larense mis

HaXOXKJCHUs HalpaBJICHUs] CMEILEHUs] PaBHOBECHS] XMMHUYECKON peakiMM U aHaiu3 (aKkTopoB,

BJIMSIIOLIMX HA CMEIEHUE XUMUYECKOI0 PABHOBECHSI
Pa3znea 6. PacTtBopbl 4
[TonsiTne o OCHOBHOE cojiepKaHue 4 OK-01
pacTBopax IIpakTuyeckue 3aHATHSA 4 OK-02

PactBOopeHne kak Qu3nko-xuMudeckuid mpouecc. PactBopbl. CrocoObl NpUTOTOBIEHHUS OK-04

pactBopoB. PacTBopuMocTh. MaccoBasi 7051 pacTBOPEHHOro BemiecTBa. CMBICH TOKa3aTens

IIPENEIbHO JOMYCTUMOM KOHLEHTpAalMd M €ro MCIOJIb30BAaHME B OLIEHKE 3KOJIOIMYECKON

0€e30I1acHOCTH.

[IpaBuna 3KOJIOrMYECKH 1LEIecO00pa3HOro MOBEACHUS B OBITY M TPYIOBOHM [EATENBHOCTH B

LEeISIX COXpPaHEHMsI CBOErO 370pOBbSl W OKpYXaroulel NpUpOJHONW cpeabl; ONacHOCTh 4

BO3/JCICTBUS HA JKUBbIE OPTaHU3MBbI OIIPEJIEIICHHBIX BEILIECTB.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUN HAa PAcCTBOPBI, HUCIIOJIb3yEMbIE B

OBITOBOM M MPOU3BOJICTBEHHOHN NEATEIBHOCTH YeJOBeKa. PeleHue 3aaay Ha NMPUTOTOBIIEHUE

pacTBOpOB 3alaHHOM (MaccoBOM, %) KOHIEHTpauuu (C NPAKTUKO-OPUEHTHPOBAHHBIMU

BOIPOCAMH) U OIIpEIeJIEHHE CPEIbl BOJHBIX PACTBOPOB.
Paszpnen 7. XumMust B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKA 4 OK-01
Xumusi B ObiTy 1 |OCHOBHOE CO/IEP:KAHHE 4 OK-02
Npou3BOCTBEHHOH | [IpakTHYecKHe 3aHATHS 4 OK-04
ACATCIIBHOCTH Hogselimme nocTmkeHuss XUMUYECKOM HAYKM M XUMHUYECKOM TEXHOJOruMu. Poimp Xxumuum B 4 OK-07
4eJI0BEKa

00eCreYeHNr DKOJIOTUYECKOW, DJHEPreTUYecKO W MHINEBOM O€30MacHOCTH, pPa3BUTUHU
MenuiuHbl. [IpaBuia moncka u aHaau3a XUMUYECKOW HHPOPMAIIMH U3 PA3TUIHBIX HCTOYHUKOB
(Hay4Has v yueOHO-Hay4YHas JIUTEPATypa, CPEICTBA MaccoBoi nHopmarmu, ceTh IHTepHET).
[Touck m aHanM3 KEMCOB O MPUMEHEHUHW XUMHUYECKUX BEIIECTB M TEXHOJIOTUHA C Y4YE€TOM
Oynymeii mnpodeccHoHANbHON  EATENBHOCTH IO TeMaM: Ba)KHEUIIHE CTPOUTENbHBIC
MaTepHalibl, KOHCTPYKIIMOHHBIE MaTepHaybl, KpPACKH, CTEKJIO, KE€paMHKa, MaTepuaibl s
AJIEKTPOHUKHU, HAHOMATEPHUAJIbl, TEKCTUJIBHBIE BOJIOKHA, ICTOYHUKH DHEPTUM, OPraHUYECKUE U
MUHEpaIbHBIC YI0OPEHUs, JTICKAPCTBEHHBIC BEIICCTBA, OBITOBAST XUMHUSI.

ammra: IlpeacTaBieHue pe3ynbTaTOB pPEIICHHS KEHCOB B (opMe MHHH-JOKIaAa C
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Mpe3EHTalNEN

IIpomeskyTOUHASI aTTeCTAIMS MO TUCHHUIIIMHE (324YeT ¢ OLEHKOI)

Bcero

72
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3. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBHIEOBPA3OBATEJBHOU JUCHUIIJIMHbI

KoHTpons M oLeHka pe3yiabTaToB OOY4YeHMs OCYILIECTBISETCA IPENOAABaTEIEM B
IIPOLIECCE TPOBEJIEHUS MPAKTUYECKUX 3aHATUM, TECTUPOBAHUS, a TAKXE BbIIIOJIHEHMS
oOydarolMMHUCS HMHAWBUIYabHBIX 3aJaHuil. Pe3ynpraThl 00y4eHHS ONpPENENSIOT, YTO
oOyyaromuecst JOJDKHBI 3HaTh, MOHMMAaTh W JEMOHCTPUPOBATH MO 3aBEpIICHUU H3YUCHHS
JUCHUILTUHBI.

Jns popMupOBaHUs, KOHTPOJISI U OLICHKU PE3YJIbTATOB OCBOCHUS YU€OHOM TUCIUIUIMHBI
UCIOJIb3YETCSI CUCTEMA OLIEHOUHBIX MEPOIPUSATHH, MpeCTaBIA0Mas cCOO0N KOMIUIEKC yUeOHBIX
MEpONPUATHHA, COTJIACOBAHHBIX C pe3yJbTaTaMU OO0Yy4eHHUs M C(HOPMYIHPOBAHHBIX C yYETOM
OI'OC COO (mpenmetHsie pe3ynbTaThl o quciuminbae) u @I'OC CIIO.
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Ne OK Mopnyas/Pa3nen/Tema Pesynbrar 00yyeHus THIbI OLEHOYHBIX MEPONIPUATHH
I | OcHoBHOe conep:kaHue
1 Pasznen 1. OcHoBBI @DopmyMpoOBaTh 0a30BbIe
CTPOEHMs BellecTBa NOHSITUS U 3aKOHBI XMMHHU
1.1 | OK-01 |Ctpoenue aromoB CocTaBisiTh XUMHUYECKUE 1. Tect «CTpoeHHE aTOMOB XUMHUYECKUX AJIEMEHTOB U MPUPOJIA
XMUMHUYECKHX 3JIEMEHTOB |(OpMYJIbl COEMHEHUH B XUMHYECKOH CBS3H».
U IPUPOJIa XUMUYECKON |COOTBETCTBUU CO CTENEHbIO |2. 3a7jaul HA COCTaBICHHE XUMHUECKUX (POPMYJI JBYXaTOMHBIX
CBSI3H OKHCJICHUSI XUMHUYECKUX COeMHEHUH (OKCUIOB, CYIb(GHUI0B, THIPUIOB U T.I1.).
3JIEMEHTOB, UCXOMS U3 3. 3aaHus Ha UCTIOJIb30BAaHHE XUMUYECKON CUMBOJIMKY U Ha3BaHUMN
BaJICHTHOCTH U COEIMHEHM 110 HOMEHKJIATYpe MEKIYHapOJHOTO COI03a
3JIEKTPOOTPULIATEIBHOCTA | TEOPETUYECKON U NMIPUKIAAHOW XUMUN U TPUBUAIBHBIX HA3BaHUM IS
COCTaBJICHUS] XUMHUYECKUX (POPMYJI IByXaTOMHBIX COETUHEHUIN
(oxcumoB, cynbhuI0B, THAPUIOB | T.I1.) H JPYTUX HEOPTAaHUUECKUX
COEIMHEHUI OTAEIBHBIX KJIaCCOB
1.2 | OK-01 |[leprognueckuii 3aKoH U | XapaKkTepru30BaTh 1. Tect «MeTamumveckne / HEeMETaAJUTMYECKHE CBOMCTBA,
OK-02 |rabmuna 1.1. XMMHYECKHE IEMEHTBl B |3JIEKTPOOTPULATEIBHOCTD U CPOACTBO K AIEKTPOHY XMMHUECKUX
Meneneena COOTBETCTBHUH C UX 3JIEMEHTOB B COOTBETCTBHE C UX 3JIEKTPOHHBIM CTPOEHUEM U
II0JIO’KEHUEM B II0JIO’KEHUEM B IIEPUOINYECKON CHUCTEME XUMUYECKUX 31eMeHToB J[. 1.
NIEpUONYECKON cucteMe  (MennaeneeBay.
XMMHYECKHX JJIEMEHTOB 2. IIpakTuyeckue 3a1aHNsl HA YCTAHOBJICHUE CBSA3H MEXKAY CTPOCHUEM
.. Menneneesa aTOMOB XMMHMUYECKHUX 3JIEMEHTOB U MEPUOAUUYECKUM NU3MEHEHUEM
CBOMCTB XMMHUYECKHX IEMEHTOB U UX COEAMHEHUI B COOTBETCTBHUHU C
nosioxkeHueM Ilepuoanueckoit cucreme.
3. IIpakTMKO-OpUEHTUPOBAHHBIE TEOPETUYECKHUE 3aJaHUS HA
XapaKTepU3aIi0 XUMHUUECKUX AIeMEHTOB: «MeTamumieckue /
HEMETAJUIMYECKHUE CBOMCTBA, 3JIEKTPOOTPULIATEILHOCTD U CPOACTBO K
ANEKTPOHY XMMHUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOCHHMEM H IOJIO)KEHNUEM B IEPUOAUUYECKON CUCTEME XUMUYECKUX
anemeHnToB .M. MenaeneeBay
2 Paznen 2. Xumnueckne |XapakrepuszoBath Tunbl |KoHTposabHas padorta

peakuuu

XHUMHYECKHX peaKkuuu

((CTpOCHI/Ie BeIICCTBA U XUMHUYECCKHUE PCAKIIUN>
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Ne OK Monyas/Pa3nen/Tema Pe3ysabTar 00y4yenus Tunbl OHEHOYHBIX MEPONIPUATHIA
2.1 | OK-01 |Tumnbl XMMUYECKUX CocTaBisiTh peakiuu 1. 3amaun Ha cocTaBieHUE YPaBHEHUIN pPeaKIIUii:
OK-04 |peakuuit COCIMHEHMUS, PA3JIOKEHUS, |— COSAMHEHUS, 3aMEILICHUS, PA3TI0KEHHsI, OOMEHa;
oOMeHa, 3aMeIIeHuUs, — OKHCITUTENIbHO—BOCCTAaHOBUTEIBHBIX PEAKIIUN C UCTIOIb30BaHHEM
OKHCITUTEIBHO— METOa AMEKTPOHHOTO OajaHca.
BOCCTaHOBUTEJIbHBIE 2. 3ajiayn Ha pacueT Macchl BEIeCTBa WM 00bEMa ra3oB 10
peakiuu W3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe WM 00BEMY OJTHOTO U3
Yy4acTBYIOIIMX B PEAKIMH BEIIECTB; pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIECTBA) MPOYKTOB PEAKIIMHU, €CITH OJTHO U3 BEUIECTB
UMeeT MPUMECcH
2.2 DNeKTPOIIUTUYECKAst CocraBisATh ypaBHEHUS 1. 3agaHus Ha COCTABJICHHE MOJICKYJISIPHBIX U MOHHBIX PEAKIUH C

IUCCOLMALMS Y UOHHBII
oOMeH

XUMHYECKHX PEAKIIHH
MOHHOIro oOMeHa ¢
y4acTHEM HEOPTaHUYCCKUX
BEILIECTB

Y4aCTHUEM KUCJIOT, OCHOBaHWM U COHCI;'I, YCTAHOBJICHUC U3MCHCHHA
KHUCJIOTHOCTU CPEABI
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Ne OK Monayas/Pa3nen/Tema Pe3yabTar 00y4yeHnus Tunbl OEHOYHBIX MEPONIPUATHIA
3 Pazngea 3. Crpoenne u  |UccienoBatb ctpoenue u  (KonrpoJuabHasi padora
CBOlicTBa cBolicTBa Heopranuveckux |«CBoiicTBa HEOPraHUYECKHX BeleCTB»
HEOPraHu4ecKHuX BeLEeCTB
BellleCTB
3.1 | OK-01 |Kmaccudukamms, Knaccudumuposats 1. Tect «HomeHnknatypa v Ha3BaHUE HEOPTAaHUYECKUX BEIIECTB
HOMEHKJIaTypa U HEOPTraHWYECKHE BEIIECTBA B|UCXOIA U3 UX XUMUYECKON (hOPMYJIIBI HIIM COCTABICHUE XUMHUECKOM
CTpOEHUE COOTBETCTBHUH C UX (dbopMyIIbI HCXO/I U3 HA3BaHUS BEIIECTBA MO MEXIYHAPOAHON WIIH
HEOPraHUYECKHUX BEIIECTB |CTPOCHUEM TPUBUATILHON HOMEHKJIATYpE.
2. 3ajaym Ha pacyeT MaccoBOM J0JH (Macchl) XUMUYECKOTO JIEMEHTa
(coenuHeHus) B MOJIEKYJIe (CMECH).
3. [IpakTHueckue 3aJaHus Mo KiIacCU(pUKALNU, HOMEHKIAType U
XUMHUYECKUM (POpMyIJiaM HEOPTAHUUECKUX BEIIECTB PAa3IMUHbIX
KJIaCCOB.
4. TlpakTHyeckue 3aJjaHus Ha ONpeiesIieHne XUMUYECKON aKTUBHOCTH
BEILIECTB B 3aBUCUMOCTHU BHJIa XUMUYECKOMN CBS3HM U THUIIA
KPUCTaJUIMYECKON PELIETKH
3.2 | OK-01 |®Pusuko-xuMMHYECKHE YcranaBauBaTh 1. Tect «OcoOEHHOCTH XMMHYECKUX CBONCTB OKCUIOB, KUCJIOT,
OK-02 |cBoiicTBa 3aBHUCUMOCTH (PU3UKO- OCHOBaHUi, aM(POTEPHBIX THIPOKCHUIOB U COJICI».
HEOPTraHUYECKHUX BEIIECTB | XMMUYECKUX CBOMCTB 2. 3agaHusi HA COCTABJICHHE YPAaBHEHUN XUMUYECKUX PEAKIIU C
HEOPraHWYECKHX BEIIECTB  |y4aCTUEM MPOCTHIX U CIOXKHBIX HEOPraHUYECKHUX BEIIECTB: OKCHJIOB
OT CTPOCHHS aTOMOB U METaJUIOB, HEMETAJUIOB M aM(OTEPHBIX PJIEMEHTOB; HEOPTAHUYECKUX
MOJIEKYJI, & TAK)Ke TUIa KHUCJIOT, OCHOBaHUI 1 aM()OTEPHBIX THIPOKCH]IOB, HEOPTaHUIECKHIX
KPUCTAJIIMYECKON PELIETKH |COJel, XapaKTepU3yIOIIKUX UX CBOMCTBA U CIOCOOBI OJTyUYEHUS.
3. [IpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKHE 3aJaHUSI HA CBOMCTBA
Y TIOJTyYeHHE HEOPTaHMYECKUX BEIIECTB
3.3 | OK-01 |HWaentuduxamms UccnenoBath kauecTBeHHbIE | 1. [IpakTHKO-OpUEHTHPOBaHHBIE 3aJaHUS IO COCTABIICHUIO
OK-02 |HeopraHWYECKHUX BEIECTB |PEAKIIMU HEOPTaHUYECKUX  |XMMHYECKUX PEaKIMil C yYaCTHEM HEOPTaHWYECKUX BEIECTB,
OK-04 BEIIIECTB UCTIONB3YEMBIX TSl X UACHTU(DUKAIIIH.
4 Pasznen 4. Crpoenue u  |McciaenoBars crpoenne 1 |KonTposbnas padora

CBOMCTBA OpPraHn44eCKux
BelIECTB

CBOMCTBA OprauHnveCKux
BelIECTB

«CTpOCHI/le M CBOMCTBA OPrauHnveCKux BEIECTB»
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Ne OK Monyas/Pa3nen/Tema Pe3yabTar 00y4yeHnus Tunbl OEHOYHBIX MEPONIPUATHIA
4.1 | OK-01 |Knaccudukarmus, Knaccudumuposats 1. 3amanus HA COCTaBJICHUE HA3BAHUM OPraHUYECKUX COCAMHEHUM 10
CTpOEHHUE U OpraHUYECKHE BEIIECTBA B |TPUBUAIBHOM WM MEXIYHAPOJIHONU CHCTEMAaTUUECKOW HOMEHKIIAType.
HOMEHKJIaTypa COOTBETCTBHH C UX 2. 3aaHus Ha COCTaBJICHHE MOJIHBIX U COKPAIICHHBIX CTPYKTYPHBIX
OpPraHUYECKUX BEIIECTB  |CTPOCHUEM ($hopMyJT OpraHMYEeCKUX BEIIECTB OTAEITbHBIX KJIACCOB.
3. 3agauu Ha ompenenaeHue mpocreniel (GopMyJITbl OPraHNYECKOM
MOJIEKYJIbI, UICXO/Sl U3 3JIEMEHTHOTO cocTaBa (B %)

4.2 | OK-01 [CgoiicTBa OpraHuyeckux |¥YcTaHaBIUBATh 1. 3amanus Ha COCTaBJICHUE YPABHEHUN XUMUYECKUX PEAKIIUM C
OK-02 |coennHeHMII_ 3aBUCHMOCTH (PU3HUKO- y4acTHEM OpPraHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U
OK-04 XUMHUUYECKHUX CBOMCTB CTPOCHHUS.

OpraHUYECKUX BEUIECTB OT |2. 3aJaHus HA COCTABIICHUE YPAaBHEHUN XUMUYECKUX PEaAKIUH,
CTPOCHHSI MOJIEKYJI WUTIOCTPUPYIOMINX XUMUYECKUE CBOMCTBA C YUETOM MEXaHU3MOB
MPOTEKaHUs JAaHHBIX PEaKIUN U TEHETUYECKOMN CBSI3M OPraHMUYECKUX
BEIIECTB Pa3HbIX KIIACCOB.
3. PacueTrHble 3a1aun MO ypaBHEHUSIM PEAKIIUMA C y4acTHEM
OpPraHUYECKUX BEIIECTB.

4.3 | OK-01 |UnpenTuduxamms UccnenoBath kauecTBeHHbIE | 1. [IpakTHKO-OpHEHTHPOBaHHBIE 3aJaHUS IO COCTABIIECHUIO
OK-02 |oprannyeckux BEIIECTB, |PEAKIIUU OPTaHUYECKUX XUMHUYECKUX PEAKIUN C yUaCTHEM OPraHUYECKHUX BEIIECTB, B T.4.
OK-04 |ux 3HaueHue u COETMHEHHH OTAETBHBIX UCTIONB3YEMBIX 7151 X UACHTU(DUKAIMK B OBITY ¥ POMBIIIIIEHHOCTH.

MIpUMEHEHNE B OBITOBOW U
MIPOU3BOJICTBEHHOM
JESTeNbHOCTU Y€JI0BEKa

KJIaCCOB
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Ne OK Monayas/Pa3nen/Tema Pe3yabTaTr 00yyeHus Tunbl OHEHOYHBIX MEPONIPUATHIA
5 Pazneu S. XapakTepu3oBathb
Kunernueckue u BJIMSIHUE PA3JIMYHBIX
TePMOJAMHAMHYECKHE (daxTopos Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUSs XHMHYECKHX pPeaKIui
XHMHYECKHX peakuuii
5 | OK-01 |[CkopocTe XUMHYECKHX  |XapaKTepU30BaTh [IpakTHKO-OPHUEHTUPOBAHHBIE TEOPETUYECKUE 3aJaHNs] HA AaHAJIN3
OK-02 |peaxuuii. XumMuueckoe BJIMSIHAE KOHLIEHTPAIMH  |(PaKTOPOB, BIUSIOMINX Ha M3MEHEHUE CKOPOCTH XMMHUYECKON peaKIiH.
paBHOBECHE pearupyomux BemecTB U |[[pakThKo-opreHTUPOBaHHBIE 3alaHUs HA IPUMEHEHUE NpuHIuna Jle
TeMIepaTypbl Ha ckopocTs | [IlaTenbe 1u1st HAXOXKACHNS HAIIPABJICHUS CMEIIEHNS PaBHOBECHS
XUMHUYECKHUX PEaKLIAN XMUMUYECKOHN peakuy U aHaJIu3 (pakTOpOB, BIUSAIOLUIMX HA CMEIEHHUE
XapakTepu3oBaTh XMMHUYECKOTO PAaBHOBECHUS
BIIUSTHUE U3MEHEHMS
KOHIIEHTPALlUHU BEIIECTB,
peakuuu cpeasl U
TEMIIEpaTypbl HA
CMEILEHNE XUMUYECKOTO
paBHOBECHS
6 HccnenoBath nCTUHHBIE
Pa3pnen 6. PacTBopsl PACTBOPBI € 32JaHHBIMH
XapaKTepUCTHKAMM
6 | OK-01 [IlonsaTue o pacTBOpax Pasnuuare uCTUHHBIE 1. 3amaun Ha IPUTOTOBJIEHUE PACTBOPOB.
OK-02 pactBopsl. UccnenoBars  |2. [IpakTHKO-OpHEHTHPOBAHHBIE pACUETHBIE 3a/1aHUs HA IUCIIEPCHBIE
OK-04 (bU3NKO-XMMHUYECKHE CHCTEMBI, HCIIOJIb3yeMble B OBITOBOI M MIPOM3BOJICTBEHHOM
CBOMCTBA HCTUHHBIX NeSITeIbHOCTH YeJIOBEKa
pacTBOpOB
7 Paspnen 7. OuenuBatp nocJjeacTeus |3amura Keica (¢ yuerom Oyaymieil npogeccuoHaJIbLHOH
Xumus B ObITY U OLITOBOW N JIesITeJIbHOCTH)
NPOU3BOJACTBEHHOMI NPOU3BOACTBEHHOMI

JACATCJIBbHOCTH Y€J10BCKA

JEATEILHOCTH YeJ10BEKA
C MO3UIIUH
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Ne OK Monayas/Pa3nen/Tema Pe3yabTaTr 00yyeHus Tunbl OHEHOYHBIX MEPONIPUATHIA
IKOJIOTHYECKOI
0e3onmacHocTH
7 | OK-01 |Xumus B ObITY H OmnenuBatp nocneAcTBust  |Keiic (¢ yaerom Oymymiei mpodeccnoHaIbHON IEATeIbHOCTH )
OK-02 |mpou3BOACTBEHHOM OBITOBOU U Bo3MoKHbBIE TEMBI KEHCOB:
OK-04 |nesTenbHOCTH YeNOBEKa |MPOM3BOACTBEHHOM 1. [Toremnenue KIMMaTa ¥ BHICBOOOXK/ICHHE Ta30BbIX THAPATOB CO JHA
OK-07 JeSITEIbHOCTH YeJIOBEKa C |OKeaHa.

MMO3ULUI SKOJIOTHUYECKOUN
0e30I1acHOCTH

2. bynyume Matepualsl Uil aBHa-, MallIMHO- U IPUOOPOCTPOCHHUSL.
3. HoBsle MaTepuabl AJis COJTHEUHBIX OaTapeil.
4. JIekapcTBa Ha OCHOBE PACTHTENIbHBIX PENapaToB
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4. YCJIOBUS PEAJIM3ALINM TIPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCLMIIINHBI

4.1. TpeGoBaHus1 K MATEPHAIbHO—TEXHHUYECKOMY O0ecreyeHH 0
Jis peannzaniuyl porpamMMbl JTUCHUIUIMHBI JOJDKHBI OBITh TMPEAYCMOTPEHBI CIEAYIOLIHNe
CHeIMaTbHBIC TIOMEIICHUS: Y4YEOHBIM KaOWMHET XHUMHH W/WIM y4eOHOM XMMHYECKOU
nabopaTopuu.

ObopynoBanue  y4eOHOTO Ka0uHeTa (HarasAHbIE nocoous): HabOopbI
IAPOCTEPKHEBBIX MOJIENIEeH MOJIEKYJI, MO/ KPUCTAJUIMYECKUX PEIETOK, KOJUIEKIIUN MPOCTHIX
Y CJIOKHBIX BEMIECTB W/WIIA KOJUICKITUH TIOJMMEPOB; KOJUIEKIHS TOPHBIX MOPOJ U MHUHEPAJIOB,
tabmuia Meneneesa, yueOHble pUIbMBI, IH(POBbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHnuyeckue cpeacrBa 00y4YeHHsi: KOMIIBIOTEP C YCTPOWCTBAMM BOCIPOM3BEICHUS
3ByKa, MpPHUHTEP, MYJbTUMEIUa—TIPOCKTOP C SKPaHOM, MYJIbTHUMEAMHHAs JOCKa, YKa3Ka—
MIPE3EHTEP AJIS IPE3CHTALNM.

HaumenoBanue OCHaNIEHHOCTD CNEeHAJBLHBIX IOMEIEeHuH 1 Ilepeuenn
CHennaJIbHbIX NMOMeIIeHUil IJIsl cCAMOCTOATEILHOH padoThl JIMIIEH3HOHHOT O
NOMeleHu u MPOrpaMMHOI0

MOMeIeHU IS olecneyeHms.

CaMOCTOSITEILHOM PexBu3uthl
padoThI MOATBEPKAAIOLEro
AOKYMEHTa
Aynutopus 1 Crienimanu3upoBaHHasi MeOeb; Windows XP o
3aHATUN MYJIbTUMEINHHBINA TPOCKTOP; pabouee MecTo nuuen3un OEM
JIEKIIMOHHOTO TUIIA, | MPernojiaBaresis, OCHAIICHHOE KOMITbIOTEPHOM Software (mocraBmuk
TPYNIOBBIX U TEXHHUKOH C BO3MOKHOCTBIO TTOJAKITIOUECHUS K 000 «CucremubIit
WHWBUTYyJIbHBIX cetn «IHTEepHET» M 0OECIIEUeHHEM JJOCTYTIA B UHTErpaTop», J0r0BOP
KOHCYJIbTAIIUH, AIEKTPOHHYIO0 HHPOPMAITMOHHO— No 22 T'K ot 16.12.2016
TEKyIero KoHTpouist | obpaszoBarenbuyto cpeny KI'Y; skpan r.);
U IPOMEXXYTOYHOM | IEPEHOCHOM; AOCKa MeJIoBas; y4eOHO- CBo6o1HO
aTTecTarun HaTJISTHBIC TTOCOOHSI, 00eCIIeYNBAIOIITHEC pacnpocTpaHsieMoe
HarJsAHbIC WILTIOCTPALUU; HAOOPbI pOrpaMMHOE
JIEMOHCTPAIIMOHHOTO 000PYI0BaHUS obecrieyeHue:

LibreOffice (Tun
munensuu — GNU LGPL

v3+)
AynuTtopus s Crienimanu3upoBaHHas Mebenb; padouee mecto | Windows Pro 8.1
3aHATUN MIPEToIaBaTeliss; MyJIbTUMEIUNHHBIN ipoekTop; | (moctaBuuk OO0
JIEKIIMOHHOTO U 9KpaH; HOYTOYK; TOCKa MeJIoBasi; y4eOHO- Codr-naiit IIpoexTsl,
CEMHHAPCKOT0 THIA, | HATJISIHBIE TOCOOUSs, 0OeceuynBaroue JIOTOBOP
IPYNIOBBIX U HArJSIIHBIE WILTFOCTPAIMY; HAOOPHI Ne50155/51P4393 ot
WHJIUBUYaTbHBIX JIEMOHCTPAIIMOHHOTO 000PY/I0BaHHS 12.12.2014 r.);
KOHCYJIbTaIIH, CBoboHO
TEKYIIET0 KOHTPOJIS pacmpocTpaHsieMoe
U TIPOMEXKYTOUYHOM IPOrpaMMHOE
aTTecTalun obecrnieueHue:

LibreOffice (Tumn
mnensnu — GNU LGPL

v3+)
Aynutopust st CriennanusupoBaHHas Mebenb; pabodee Mecto | CrienuaiibHOE
3aHATHIA NpernoaBaTelis; 10CKa MeJIoBast JIMIIEH3UOHHOE
CEMHMHAPCKOTO THIIA, IPOrpaMMHOE
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IPYIIOBBIX U

obecreueHue He

WHIUBUAYaTbHBIX UCTIOJIB3YeTCS
KOHCYJIbTallUM,
TEKYIIET0 KOHTPOJIS
U IIPOMEKYTOYHOU
arTecTaluu
Jlaboparopus Crenmanu3upoBanHasi Mebenn; padouee mecto | CrnenuanabHOE
(;mabopatopust npernoaBaresis; 10cka MeIoBast JIMIIEH3UOHHOE
HEOPTaHUYECKON 1. JlaboparopHOe 000pyIOBaHHE: POrpaMMHOE
XUMUH), IOMEIIEHNE | CYIIMIBHBIA mKad; MeKTpoIkad CymuiIbHbIA | 00eCIICUCHHE HE
JUTSL XpaHEHUS U CHOJI; Becsl 1abopaTopHBIE JICKTPOHHBIC UCTIONB3YyeTCS
o0cCTy)KMBaHUS ADAM-HCB 602H; Becsl ananutudeckue CY—
y4e0HOTO 224C; nabop apeoMeTpoB; redb MyQelbHas;
000pyI0BaHUS HEHTPpHU(yTa JTa00paTOPHAST; BEITSKHBIE

mkaQbl; ITUTKA JEKTPHYECKIE;, XUMUIECKas

naboparopHasi ocy/ia ¥ PEaKTUBbI; y4eOHO-

HAJISITHBIC TOCO0Us
[Tomewmenue nisg Crnenmanu3upoBaHHas MeOenb; padboune mecta, | Windows XP o

CaMOCTOSTEIIbHOU
paboThI
oOyJaromuxcs

OCHAILICHHBIE KOMIIBIOTEPHOU TEXHUKOM C
BO3MOKHOCTBIO MOJKITIOYEHUS K CETH
«MHTEepHET» U 0OecneueHneM JOCTyIa B
AIIEKTPOHHYIO HH(OPMAIITMOHHO—
obpazoBarenbhyto cpeay KI'Y;
neMoHcTpanronHass LCD—nanens; npuHTEpSI, B
T.4. 00JbIIe)OPMATHEIN U IBETHOM; CKaHEPHI
(bopmater A2 u A4); web—kamepsr;
MHUKPO(GOHBI

mnensnu OEM
Software (mocTaBIuK
000 «CucremMHsIl

HUHTETPaTOpP», JOTOBOP
Ne 22 TK ot 16.12.2016
r.);

ANBC «Mapx—SQL»
(mocrapmumk HITO
«Uupopm—cucremayn,
noroBop Ne
260420060420 ot
26.04.2006 1.);
LibreOffice (Tumn
mnensuu — GNU LGPL
v3+);

Google Chrome (Tun
munen3un — BSD);
Adobe Reader Acrobat
BC (tun nuuensun —
free)

ITomemenue s
CaMOCTOSITENILHOM
paboTHI
o0yJaromuxcs

Crienmanu3upoBaHHasi MeOesb; pabodne MecTa,
OCHAIIICHHBIC KOMITBIOTEPHON TEXHHUKOM C
BO3MOXXKHOCTBIO MTOIKIIFOUEHHUS K CETH
«MHTEpHET» U 00ecIieueHNEeM JO0CTyTIa B
AIEKTPOHHYIO HHPOPMAITHOHHO—
obpazoBarenbHyto cpeny KI'Y; nocka MenoBas

Windows Pro 8.1
(mocraBumx OO0
Co¢r—nauT IIpoexTsl,
JIOTOBOP
Ne50155/51P4393 ot
12.12.2014 r.);
LibreOffice (Tum
muensuu — GNU LGPL
v3+);

Google Chrome (Tun
munen3un — BSD);
Adobe Reader Acrobat
BC (Tun nunensuun —
free)
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4.2. UudopmannonHoe odecrieyeHre peaan3alui NporpaMmsl

IlepeyeHb OCHOBHOM U JONOJTHUTEIbHOM JIUTEPATYPbI, HEOOXOAMMOM 1JIs1 0CBOCHHS
AUCUHMITUHBI
a) OCHOBHASL!
1. I'abpuensa O. C. Xumus: 10-i1 knacc: 6a30Bblil ypoBeHs : yueOHuk / O. C. I'aGpuernss,
N. T. Octpoymos, C. A. CrnangkoB. — 5-¢ u3n., crep. — Mocksa : [Ipocsemenne, 2023. — 128 ¢. —
ISBN 978-5-09-107222-8. — Tekct : »nmexkTpoHHbIH // JlaHb : 3J1E€KTPOHHO-OMOIMOTEUHas
cuctema. — URL: https://e.lanbook.com/book/335039. — Pexum pgoctyma: st aBTOpH3.
I0JIb30BATEIIEH.
2. T'abpuensu O. C. Xumus: 11-it kmacc: 6a30BbIit ypoBeHb : yueonuk / O. C. ['abpuensH,
. I'. Octpoymos, C. A. CnaakoB. — 5-e usna., crep. — Mocksa : IIpocsemenue, 2023. — 127 ¢c. —

ISBN 978-5-09-103623-7. — Tekct : snexkTpoHHbI // JlaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/335036. — Pexxum pgocrtyma: s aBTOpH3.
ITOJIB30BAaTEIIEH.

0) dononHumenvHas:

1. Xumus : 10-i1 knace : 6a3oBblit ypoBeHsb : yueOHUK / B. B. Epemun, H. E. Ky3pmenko,
B. U. Tepenun [u np.] ; mon pemakmuedr B. B. Jlyamna. — 10-e u3g., crep. — Mocksa :
[Tpocsemenue, 2023. — 204 c. — ISBN 978-5-09-110489-9. — Tekct : anexkrpoHHbIH // Jlanb :
NMEeKTpOHHO-OnbOmoreynass cucrtema. — URL: https://e.lanbook.com/book/360818. — Pexum
JOCTYTIA: ISl aBTOPU3. MOJIb30BaTENeH.

2. Xumus: 11 knacc: 6a30BbIil ypoBeHs : yueOnuk / B. B. Epemun, H. E. Ky3smenko, A.
A. Jlpo3znos, B. B. Jlynun ; nmox penakuueit B. B. Jlynuna. — 9-e u3zn., crep. — Mocksa :
[Ipocsemenue, 2022. — 223 c. — ISBN 978-5-09-087938-5. — Tekct : anekTpoHHbIi // JlaHb :
ANEeKTPOHHO-OMOMMoTeynast cucrema. — URL: https://e.lanbook.com/book/334901. — Pexum
J0CTyNa: ISl aBTOPHU3. MOJIb30BaTeNeH.

4.3. [lepeyeHb pecypcoB HH(POPMAIMOHHO—TEJIEKOMMYHUKAIIMOHHOM ceTn « AHTEepHeTY,
HeO00XOAUMBIX /15l 0CBOEHMS TUCHMIIIUHBI

NHTepHeT-pecypcesl
- hvsh.ru — XXypnan «Xumus B mkoue.
- https://postnauka.ru/themes/chemistry — nexiuu mo xumun Ha caiite [locTHayka.
- http://gotourl.ru/4780 (http://elementy.ru/) HayuyHo—TIOmyisipHBIA TNPOEKT «JIEMEHTHI
001b11101 HAayKu» ((U3KKa, XUMUS, MaTEMaTHKa, aCTPOHOMMUSI, HAYKU O KU3HU, HAYKU O 3eMJe).
HoBocTu Hayku, KHUTH, HAyYHO—TIOMYJISIPHBIE CTaThH, JIGKLUH, SHIIMKIIOTIEIHH.
- http://gotourl.ru/4783  (http://potential.org.ru/) CaliT HayYHO-OMYJSPHOTO >KypHajia
«ITorenumany. Xypnan uznaércs ¢ 2005 r., ¢ 2011 r. - paznen «Xumusn».
- http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4YHO-TIONYJSIPHOTO XKypHaJIa «XUMHUS U
*Ku3HbY. XKypHan uznaércs ¢ 1965 r.
- http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/)  OTkpbITass  IIEKTPOHHAS
Ooubimoreka xumuyeckoro mnoprana «Chemnet», comepkuT yuyeOHble U HH(GOpPMAIMOHHBIE
MaTepuaibl s IIKOJBHUKOB M yuHuTedeid. B Hell MoXHO HalWTH ydeOHHMKHM TO oOmed u
HEOPraHMYeCKOW XHWMHUH, OpPraHMYeCKOW XHWMHUM, MyJIbTUMEIUamMaTepHuasbl, a TaKkXKe 3aJauu
XMUMUYECKHUX OJMMITHAJ] C PEIICHUSIMH, 337[a4l BCTYIUTEIbHBIX 9K3aMEHOB JIJIs1 a0UTYPUEHTOB.
- http://gotourl.ru/4789 (http://www.nanometer.ru/) Ilopran mo HanorexHosorusim. OCHOBHas
Lelb - pa3BUTHE 00pa3oBaHMs B 00JACTH HAHOTEXHOJOIMH M TOATOTOBKAa K HHTEPHET-
OJIMMITHAAJE TT0 HAHOTEXHOJIOTHSIM.
- http://gotourl.ru/4792  (http://periodictable.ru/) Pycckosi3piuHBI CalT O CBOMCTBax
XMUMHUYECKUX 3JIEMEHTOB.
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- http://gotourl.ru/7180  (https://www.lektorium.tv) Hekommepueckuii caiiT  OHIaH-
00pa3oBaHUsl, COJCPKUT MHOIO HMHTEPECHBIX O0pPA30BATEIBHBIX KYPCOB U BHICOJCKIIMN IS
IIKOJILHUKOB, CTYJICHTOB M yuuTenel. ECTh HECKOJIbKO KypCOB IO XUMHHU.

- http://www.xumuk.ru CaliT 0 XUMHUM: KIACCUUYECKHE Y4YEOHHMKH, CIPABOYHUKH,
SHIUKIIONENY, MOUCK OPTaHWYECKHX W HEOPraHMYECKUX DPEakIMid, COCTAaBICHHWE ypaBHECHUM
peaKuuid.

Hnpopmayuonno—obpazosamenvhvie pecypcni:
1. bubnmorexka 'OCTos. Bece 'OCTs1, [Dnektponnsriii pecypc], URL:http://vsegost.com/
DnekmpoHHble OUbIUOmMEUHble CUCTIEMbL:

1. OBC YHuBepcuterckas 6ubnuoreka onnaita — http://biblioclub.ru

2. OBC «ZNANIUM)» — https://znanium.ru/

3. OBC «Jlanby» — https://e.lanbook.com/

27


https://e.lanbook.com/
https://znanium.ru/
http://biblioclub.ru/

	1. ОБЩАЯ ХАРАКТЕРИСТИКА РАБОЧЕЙ ПРОГРАММЫ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ «ХИМИЯ»
	2. СТРУКТУРА И СОДЕРЖАНИЕ ОБЩЕОБРАЗОВАТЕЛЬНОЙ
	ДИСЦИПЛИНЫ «ХИМИЯ»
	3. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ
	4. УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ

		2024-06-18T13:21:10+0300
	Самохвалова Анна Геннадьевна




