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Pabouas nporpamma yuebnoil nucrumnuasl «OJ1. 12 Xumus» pazpaboTraHa Ha OCHOBE NpHKa3a
MunucrepctBa npocsenieHus PO or 18 mas 2023 r. Ne 371 «O06 yrBepkaenun ¢eaepaabHOi
0o0pa3oBaTeNbHON MPOrpaMMbl  CpEIHEro o0Iero oOpa3oBaHMs», MpUKaza MUHHCTEPCTBA
npocpemennss PO ot 12 asrycra 2022 1. No 732 «O BHeceHHMM W3MEHEHUM B (elepabHBIN
rOCyJapCTBEHHBIN 00pa3oBaTeNbHBIN CTAHAAPT CPEIHETO OOIIET0 00pa30BaHMsI, YTBEPIKICHHBIH
npukazoM MuHucTepcTBa oOpa3zoBanus M Hayku P® ot 17 mas 2012 r. Ne 413» u mpukasa
MunucrepctBa mnpocsemieHuss P® ot 24.08.2022 Ne 762 «O6 yrBepxkaenuu I[lopsiaka
OpraHM3allMl U OCYIIECTBICHHUS O0pa30BaTeIbHONW MAEATEIbHOCTH 1O 00pa3oBaTelbHBIM
porpaMMaM CpeHEro NpoQecCuoHaTbHOTO 00Pa30BaAHUY.

Opranuszanus-pazpadorunk: CI16 I'BIIOY «Komnemx «KpacHocenbCKuii»
Pa3padorunk: Copokuna T.B., npenogaBarteins.

PACCMOTPEHO U OAOBPEHO

Ha 3acenannn MK CII6 I'BITOY «Komremxk «KpacHocembcKuii»

IIpotokomn Ne oT 2024 1.
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COJEP)KAHUE

OO0mast xapakTepucTiKa padodeit mporpaMmsbl 00111e00pa30BaTENBHON TUCIIUTUTHHEI
CrpykTypa u copepkanue o011eo0pa3zoBaTeIbHON AUCIIUILIMHbBI
YcnoBus peanu3amnuu mporpaMMbl 001eo0pa3oBaTeIbHON TUCITUTUTHHBI

KOHTpOHB 1 OLICHKA pPE3YyJIbTaTOB OCBOCHU A O6H.I€O6p830BaTeJ'IBHOﬁ AU CHUITIIMHBI



1. OO6mas xapakrepucTika padodeil mporpaMMsl 00111e00pa30BaTENbHON TUCIIUITITHHBI

1.1. MecTo JAUCHUILUIMHBI B  CTPYKTYpe OCHOBHOH  mpodeccHOHAIbLHOI
0o0pa3oBaTeIbHOI MPOrpaMMbI

O6meo6pazoBarenpHas aucnurumaa OJ1.12 Xumus usydaercs Ha 0a30BOM ypOBHE B
o0mieoOpa3oBaTelbHOM ~ LUKJIE  y4yeOHOro  IUIaHa  OCHOBHOM  mpodecCHOHAIBHOM
00pa3oBaTesbHOI MPOrpamMMbl IO CHEUATBHOCTH

09.02.07 UudopmanmoHHbIe CHCTEMBI U PpOrpaMMupoBanue (BeO)

1.2. lleau 1 nJIaHUpyeMble Pe3yJabTAThl 0CBOCHUS M CIAIIJINHbI

1.2.1. equ u 33724 AUCHUILIMHBI

dopMHUpOBaHUE Yy CTYACHTOB MPEACTABICHUS O XHUMHUYECKOM COCTaBISIOLICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa KaK OCHOBBI NPUHATHS PELIICHUHA B >KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYAIIMIX, OTBETCTBEHHOTO IMOBEJCHUS B IIPUPOJHON Cpefe.

3agaum JUCHMINJIMHBI:

1) chopmupoBaTh MOHUMaHKHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MPOIECCOB U
ABJICHUM B OKpYXalolled cpene, LEJIOCTHOM HAaydYHOM KapTHHBI MHpA, B3aUMOCBSI3H U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTAaBIATH (OPMYIIBI HEOPTaHWYECKUX U OPTaHMYECKUX BEIIECTB,
YpaBHEHUS XUMHUYECKHX peakluil, OOBSACHATh HMX CMBICH, HHTEPIPETUPOBATH pPE3YyIbTAThI
XUMHYECKHX IKCTIEPUMEHTOB,

3) chopmEpOBaTH HABBIKK MPOBEACHUS MPOCTCHIIIMX XUMUYECKUX IKCIEPUMEHTATbHBIX
UCCIIEIOBaHUM ¢ coOirofieHreM TMpaBuil Oe3omacHOro oOpalleHus ¢ BeUlecTBaMH U
1a060paTOPHBIM 000PYIOBAHHEM;

4) pa3BUTh YMEHHS UCIIOIB30BAaTh HHPOPMAIIMIO XUMHUECKOTO XapaKTepa U3 PasIMIHbIX
HUCTOYHUKOB;

5) chopmupoBaTh yMEHHUS MNPOTHO3UPOBATH TIIOCIEACTBUS CBOCH JESITEIBHOCTH H
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB,;

6) chopMupoBaTh MMOHMMaHHE 3HAYMMOCTH JIOCTHIKCHHH XUMHUYECKOW HAYKH H
TEXHOJIOTUH JUIs pa3BUTHS COLMAIIBHON U MPOU3BOCTBEHHOM cep.

1.2.2. [Inanupyemsbie pe3yabTaThl OCBOEHHUS 00111€00pa30BaTEIbHOI AMCIHUILINHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oco0oe 3Hauenue nucuuiuinHa umeet npu popmuposannu OK u I1K:



Koan

l'[.nalmpyeMble Pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

HanMeHOBaHHe

¢popmupyembIx O0mme JucuuninHapHble

KOMIIeTeHIN

OK 01. B yacT TPpY10BOro BoCIUTAHUS: - BJAAETh CHCTEMON XUMHUYECKMX 3HAHUH, KOTOpas BKJIIOYAET:

BriOupats - TOTOBHOCTb K TpYAYy, OCO3HAaHHE LIEHHOCTH | OCHOBOIIOJAraloliMe  MOHATHA  (XUMHUYECKHUH  3JIEMEHT,  aToM,

CIIOCOOBI MacTepCcTBa, TPYHAOII00HE; JNEKTpOHHAs 000J0YKa aroma, s-, p-, O-2JIEKTpPOHHBIE OpOUTANIN

peleHus 3a1a4 - TOTOBHOCTb K QaKTUBHOW JEATEJBHOCTH | aTOMOB, HOH, MOJIEKYJIA, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD,

npoeCCHOHATIBH | TEXHOJIOTUYECKOM u COLIMAJIbHOM | CTENIEHb OKHUCIIEHUS, XHMUYECKas CBS3b, MOJIb, MOJISIpPHAs Macca,

OMi IeATENbHOCTH | HAIPABJIEHHOCTH, CHOCOOHOCTh MHHMIMUPOBATh, | MOJIAPHBII 00bEM, YIIEpOIHBIA CcKejleT, (YHKLUHMOHAJbHAs TIpYIIIa,

OPUMEHUTEIBHO | IUIAHUPOBAThb W CAMOCTOSITENIbHO BBINOJIHATH | paJvKall, HW30MEpHUs, H30MEpbl, TOMOJOTMYECKHI psAl, TOMOJIOIH,

K Pa3JIMYHbIM TaKyIo e TeIbHOCTb; YIJIEBOAOPOABI,  KHCIOPOJ- U a30TCOAEp)KAIlMe  COEJUHEHU,

KOHTEKCTam - MHTEpeC K Ppa3JInYHbIM cepam | OMOIOTUYECKM AKTUBHBIC BeIIeCTBA (YIJIEBOIBI, JKHUPBI, OCJIKH),
poecCUOHAILHOMN 1EATENIbHOCTH, MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE
OBiajleHHe YHUBEPCAJLHBIMU Y4YeOHBIMHM | COCIMHEHUS, KPUCTAJUIMUECKAsl pelleTKa, TUIbl XMMHUYECKUX DPEaKIHi

NMO3HABATEJIbHBIMU J1€HCTBUAMM:

a) 0a30Bble JIOTHYECKHUE JIeliCTBUSI:

- CaMOCTOSITEIIbHO (dhopMynupoBarthb u
aKTyaJIM3UpOBaTh MPOOJIEMy, paccCMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CanGCTBGHHLIfI IMPpU3HAK WU
OCHOBaHUS JUIS CpPaBHEHUS, KIACCH(PUKAIUU U
0000IIICHHS;

- ONpeAeNaTh Lelu JeATEIbHOCTH, 3a7aBaTh
mapaMeETphl U KPUTCPHUU UX JOCTUIKCHUSA,

- BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYUS B
paccMaTpruBACMBIX SABJICHUAX,

- BHOCUTh KOPPEKTHBbI B JIESITEIBHOCTb,
OIICHUBATh COOTBCTCTBHUE PCE3YIbTATOB LECIIAM,
OLICHUBATh PUCKHU IMOCIEICTBHUI 1€ATEIbHOCTH;

- pa3BUBATH KpC€aTuBHOC MBIIIJICHUEC npu
pElIeHNH KU3HEHHBIX MPoOIeM

0) 0a3oBbIe HCCJIEN0BATEIbCKHUE IeHCTBUS:

(OKHCITUTENBHO-BOCCTAHOBUTEIBHEIE, 3K30-U SHIOTEPMUYECKHE,
peakuuyu MOHHOrO OOMEHa), pacTBOp, 3JEKTPOIUTHI, HEIIEKTPOJIUTHI,
3JEKTPOJUTUYECKAsT JIUCCOLMALUS, OKHCIUTEIb, BOCCTAHOBHUTEID,
CKOPOCTb XMMHUYECKOM peakliy, XMMHUYECKOE PaBHOBECHUE), TEOPUU U
3aKOHBI (TEOPHUs XMMHUYECKOTO CTPOECHHUS OpraHMYecKux BemecTB A.M.
Bytneposa, Teopus 3JEKTPOJIUTHUECKON AUCCONMALINY, TEPUOTUNYECKUI
3akoH /[.J. MeHaeneeBa, 3aKOH COXpaHEHHsI Macchl), 3aKOHOMEPHOCTH,
CUMBOJNYECKHH SA3BIK XHUMHH, (1)3KTOJ'[OFI/I‘I€CKI/I€ CBC€ACHUA (¢}
CBOWCTBaX, COCTaBe, IMOJIy4eHMHM U O€30MacCHOM HCIIOJIb30BaHUH
BaOKHEHIITIX HCOPTaHUYCCKUX U OPraHUYCCKUX BCHICCTB B 6I)ITy u
MIPaKTUYECKON AESITEIbHOCTH YEJI0BEKA;

- YMCTH BBIABJIATH XAPAKTCPHBIC MPU3HAKKW W B3aUMOCBA3b N3YUCHHBIX
MOHATUM, TPUMEHATH COOTBETCTBYIOIIME TIOHATHSA TIPU OINHUCAHUU
CTPOCHUA U CBOMWCTB HCOPTaHNYCCKUX W OPraHMYCCKHUX BCIICCTB W HX

npeBpameHI/Iﬁ; BBRISABIISITH  B3aMMOCBSI3b XHUMHMYECKHX 3HAHHM C
IIOHATUAMU H  [IpEACTABICHUAMU ApYyTrux CCTCCTBCHHOHAYYHBIX
npeaAMETOB;

- YMCTb HCIIOJIB30BATh HAMMCHOBAHUSA XWUMHYCCKUX COG)II/IHeHPlﬁ




- BJIAJIETh HaBBIKAMH y4eOHO-
HCCIIEIOBATEIBCKON U TIPOCKTHOM IESITeIbHOCTH,
HaBBIKaMU pa3perieHus mpooiem;

- BBIABJIATH HpI/I‘II/IHHO'CHC,Z[CTBCHHBIC CBA3HN U
aKTyaJIM3UPOBaTh 3a/iady, BBIIBUTATh THIIOTE3Y
cec peHleHI/IS'I, HaXOIUThb apFYMGHTBI JJIs
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKICHUH, 3a/1aBaTh
[1apaMeTpbl U KPUTEPUU PELICHUS,

- QHAJIM3UPOBATH IMOJYYCHHBIC B XOJC PELICHHUS
3a1a4u pe3y.HLTaTBI, KpI/ITI/I‘-IeCKI/I OLICHUBATh UX
JOCTOBEPHOCTh, IPOrHO3UPOBATh H3MCHCHHE B
HOBBIX YCJIOBI/ISIX;

- YMETh MEPCHOCHUTH 3HAHUS B MO3HABATEIBHYIO
1 TIPAKTHYECKYIO 00J1aCTH KHU3HEICATCIbHOCTH,

- yMETh HMHTEIPUPOBATh 3HAHWS W3 PAa3HBIX
MpeAMETHBIX 00JIaCTeH;

- BBIABMTaTb  HOBBIE  WJIEH,
OpI/IFI/IHaJH)HI)IG IIoaAXOabl N pemeHI/m;
- CIIOCOOHOCTH UX MCIIOIL30BAHUS B
MO3HABATEIBHON U COIUAILHOM MIPAKTUKE

npeajiaraTb

MEXIYHApOAHOIO CO03a TEOPETHYECKOW U NPUKIAJHOW XUMHU U
TPUBHAJIbHbIE HA3BaHMsI BAXXHEHIIMX BEILECTB (STUJIEH, AalleTUJIEH,
rauuepuH, (QeHos, ¢GopMmanbAerus, YKCyCHas KHCIOTa, TIJIMIIMH,
yrapHblil ra3, yrieKuciblid ras3, aMMHaK, TallleHas U3BECTb, HETalleHast
U3BECTh, IIUTbEBAs CcoJa U JAPYIMX), COCTaBIATH  (OPMYJIbI
HEOPraHUYECKUX U OPraHMYECKUX BELIECTB, YPABHEHUSI XUMHUYECKUX
peakiuii, OOBIACHATH HX CMBICH; IOATBEPKAATH XapaKTEpPHbIE
XMMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOLIMMU 3KCIIEPUMEHTAMHU
U 3aIMCSAMU YPaBHEHUN XUMHUYECKUX PEAKIIN;

- YMETh yCTaHaBIUBATh IPUHAJIEKHOCTh U3yUYEHHBIX HEOPTaHUYECKUX
U OpraHMYeCKHX BEIIECTB K OIpeIeIeHHbIM KjaccaM M TIpylmnam
COCIMHEHMM, XapaKTepu30BaTb HMX COCTAaB M BAXHEHIIME CBOMCTBA;
ONpeNeNIATh BHUJAbl XMMHYECKHUX CBA3ed (KOBaJEHTHas, HOHHas,
METaJlJIn4yecKasi, BOJAOPOJHAs), THUIBl KPUCTALIMYECKUX PEIIETOK
BEIIECTB; KIacCU(UIMPOBATh XUMUYECKUE PEAKLIUY;

- chopmupoBaTH TPEACTABICHUS: O XHMHUYECKOW COCTABJISEOIICH
€CTECTBEHHOHAYYHOM KapTHUHBI MUpA, POJIM XUMUHU B TIO3HAHUM SIBJICHUN
npupoasl, B (OPMHUPOBAHUN MBIIUICHUS W KYJIbTYPHl JHYHOCTH, €€
(YHKIMOHATBHOW  TPaMOTHOCTH, HEOOXOAMMOW  JUIsi  peIIeHHs
MPAKTUYECKUX 33/a4 U HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

- YMETb MPOBOJMUTH PacyeThl O XUMUUYECKUM (OpPMYJIaM U ypaBHEHUSIM
XUMHUYECKUX PEaKIHi ¢ HUCHOJb30BaHWEM (U3UYECKUX BEJIWYHH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJMWYECTBEHHONW CTOPOHBI: MAacCChl,
o0bema (HOpMaJlbHbIE YCJIOBHS) TIa30B, KOJIMYECTBA BEIECTBA;
HCIIOJIb30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUSA ISl IPUHATHS PELICHUIM
B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BELLECTBAMHU U UX
IPUMEHEHUEM

OK 02.
OcCymecTBIISITh
MIOUCK, aHAJIU3 U
UHTEPIPETAINIO
uHpopMaluy,
HEOOXOINMON

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUS:

- c(OpMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIECTBEHHOM MPAKTHKH,
OCHOBAHHOTO Ha Janore KYJBTYP,
CHOCOOCTBYIONIETO OCO3HAHMIO CBOET0 MeCTa B

- YMETb IUIAHUPOBATb M BBINOJHAT XWUMHYECKUH OKCIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKHX BELIECTB MpPH HarpeBaHHUM, IOIY4YECHUE
OTUJICHA W U3Y4YCHUE €ro CBOWCTB, KA4YECTBEHHBIE PEAKLUUUA Ha
aNbJIETU/Ibl, KpaxMmall, YKCYCHYIO KHCIIOTY; JAEHaTypauus OeIKOB IpH
HarpeBaHMH, LBETHbIE PEaKIMHU OEJIKOB; MPOBOAUTH PEAKIIMA HOHHOTO
o0OMeHa, ONpesIeNsTh Cpelly BOJHBIX PACTBOPOB, KAUECTBEHHbIE PEAKIINH




JUIS. BBITIOJTHEHUS
3a1a4
po¢eCCHOHAIIbH
on

NEeSITETBHOCTH.

MOJIMKYJIBTYPHOM MHPE;

- COBEPILIECHCTBOBAHUE SI3BIKOBOM U
YUTATENbCKOM  KYJbTYpbl  KaK  CpEICTBa
B38,HMO[[GfICTBPISI MCXKAY JHOAbBMH H IIO3HAHHA
MHUpA;

- OCO3HAaHME LICHHOCTU HAy4YHOH JEATEIIBHOCTH,

T'OTOBHOCTB OCYIIECTBIIATH IIPOCKTHYIO n
HCCICO0BATCIIbCKYIO JACATCIIBHOCTD
HUHAWNBHUAYAJIIbHO U B I'PYIIIIC,

OBJIa):[eHI/Ie YHUBEPCAJIbHBIMHA yqeﬁnban

NMO03HABATEJIbHbIMHU JAelCTBUAMM:

B) padora ¢ undopmanmeii:

- BIIQJCTh HaBBIKAMU MOJyueHUs UHOpMaIUU
M3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATCIILHO
OCYILECTBISATh MOUCK, aHATU3, CUCTEMATHU3AIHIO
U HMHTEPIpeTanuio HHOOPMAIMK  Pa3IUIHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

- CO3/1aBaTh TEKCThl B PAa3IMYHBIX (hopmarax ¢
y4€TOM Ha3HayeHHs MHQPOpMaluu U LEJIEBOU
ayTUTOPUH, BBIOWpas ONTUMaIbHYIO (HopMy
MMPpEACTABJICHUA U BU3YaJIU3alllH;

- OLEHHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb
nH(pOpMallMK, €€ COOTBETCTBUE IIPABOBBIM U
MOPaJIbHO-3TUYECKUM HOpMaM;

- WCIOJB30BaTh CPEACTBA MH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTHM B PEIICHUU

KOTHUTUBHBIX, KOMMYHUKATHUBHBIX u
OpraHM3allMOHHBIX 3a7ad C  COOJ0JIEHuEM
TpeboBaHuUM 3PrOHOMMKH, TEXHHUKHU

0€30IaCHOCTH, THUTHEHBI, pecypcocOepexeHus,
MPaBOBBIX W OTHYECKHX  HOPM,  HOPM
nH(OPMAIIMOHHON 0E30MaCHOCTH;

- BJIJIETh HABBIKAMH PACTIO3HABAHHMS U 3AIIUATHI
uHpopmanuu, HHGOPMAIIMOHHON 0€30MaCHOCTH

Ha cynbdar-, KapOOHAT- U XJIOPUI-AaHHOHBI, Ha KAaTUOH aMMOHHWSI,
pemarh ASKCHEpUMEHTAIbHBbIE 3afaun 1o Temam "Mertamisl" u
"Hemertannsl'") B COOTBETCTBUU C TpaBUJIaMHU TEXHHUKH O€30MaCHOCTH
Ipu 0OpallleHuu C BeIIeCTBaMH U JabOpaTOPHBIM 000PYI0OBaHUEM;
MPE/ICTaBIATh Pe3yJabTaThl XHMHUYECKOTO OJKCIepUMeHTa B (opme
3alMCH YpPaBHEHUH COOTBETCTBYIOIIUX peakmuid U (HOpMyIHpOBATH
BBIBOJIBI HA OCHOBE 3THX PE3yJbTaTOB;

- YMeTh aHAJIM3UPOBATh XUMHUYECKYI0 HH(POPMAIUIO, MOIy9aeMy0 U3
Pa3HbIX UCTOYHUKOB (CpeaCTB MaccoBod mHpoOpManuu, ceTb MHTepHEeT

¥ IpyTHe);

- BJAJCThb OCHOBHBIMM METOJAaMH HAy4yHOI'O IIO3HAaHUsS BEIIECTB U
XUMHUYECKUX sBJICHUM (HAOMIOJEHUE, U3MEpPEHHE, OSKCIEPUMEHT,
MO/JIEJINPOBAHUE);

- YMETh MPOBOJHUTH PACUETHl IO XUMHUYECKUM (POPMYJIaM U YpaBHEHHIM
XMMHUYECKHX PpeakUUil ¢ MCIO0JIb30BaHUEM (U3NYECKUX BEJIUYMH,
XapaKTEePU3YIOLIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MAcCCHl,
o0beMa (HOpMalbHblEe YCIOBMs) TIa30B, KOJUYECTBA BEIECTBA;
HCIIOJIb30BAaTh CUCTEMHBIE XMMUYECKUE 3HAHUS IS IPUHATHS PELLICHUN
B KOHKPETHBIX JKM3HEHHBIX CUTYyallUsAX, CBSI3aHHBIX C BEIIECTBAMM U UX
IIPUMEHEHUEM




JINYHOCTH,

OK 04. PaboTatb
B KOJIJIEKTHUBE U
KOMaHfe,

a3 dexTuBHO
B3aUMOJCHCTBOB
aTh C KOJIJIETaMu,
PYKOBOJICTBOM,
KJIMEHTaMH.

- TOTOBHOCTD K CaMOPa3BUTHUIO,
CaMOCTOSTEIILHOCTH U CaMOOIIPEICIICHHIO;
-OBJIa/ICHHE HaBbIKaMU yuebHo-
HCCIIEIOBATENILCKOM, MPOEKTHON M COLMAIbHOMN
JIeITEIILHOCTH;

OBianenue YHHBEpPCAJIbHBIMH
KOMMYHUKATHBHBIMU JIEHCTBUAMM:

0) coBMecTHasi J1esiTeJIbHOCTD.

- TOHMMATh W WCIOJIb30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU pabOThI;

- MPUHUMATH €I COBMECTHOW MICSATEIHHOCTH,
OpraHU30BBIBATh M KOOPJIWHHUPOBATH JACHCTBUS
II0 €€ JOCTIDKCHHIO: COCTABIIATH IUIAH ACHCTBHUM,
pacmpenenartb pold €  y4eTOM  MHEHHH
YYaCTHUKOB 00cyx)aTh pe3yabTaTh
COBMECTHOM pabOTHI;

- KOOPJIMHHUPOBAaTH M BBINOJIHATH pPabOTy B
YCIOBHUSIX  PEAIbHOTO, BUPTYAJIBHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIATH TMO3UTUBHOE CTPATETUYECKOE
MOBE/ICHNUE B PA3IMUHBIX CUTYAIUSAX, IPOSIBIATH

TBOPYECTBO 51 BOOOpakeHue, OBITh
MHUIMATUBHBIM
Osianenne YHHUBepCAJbHBIMU

pPeryisiTHBHBIMH 1CHCTBUSIMU:

) NPUHSITHE ce0s1 U IPYrUX JIIOIei:

- TNpUHUMaThb MOTUBBI M AapryMEHTBl APYTHUX
JIIOJIEH pU aHallu3€e Pe3yJbTaTOB JIEATEIbHOCTH;
- IpU3HaBaTb CBOE IIPaBO U MPaBO JPYTUX
JIIO/IEN Ha OIINOKHU;

- pa3BUBaTh CIOCOOHOCTh OHUMATh MUD C
MTO3UIMH JIPYrOro YEJIOBEKa;

- yMeTh IUIAHUPOBATh M BBHINOJHATh XMMHUYECKUH SKCIEPUMEHT
(mpeBpalieHrdss OPraHUYECKUX BEIIECTB NMPU HArpeBaHUM, TOJyYEHUE
STUJIEHA W U3YYEHUE €ro CBOWCTB, KA4YECTBEHHBIE pEAKIUU Ha
aNbJACTU/IBI, KpaxMajl, YKCYCHYIO KHCIIOTY; JCHATypalusi OCJIKOB MpH
HarpeBaHuM, [IBETHBIE PEAKIMU OEJIKOB; MPOBOIUTH PEAKIIMA HOHHOTO
oOMeHa, ONpeAeIATh CPEeNy BOJHBIX PACTBOPOB, KAYECCTBEHHBIE PEAKIIUH
Ha cynbdar-, KapOOHAT- W XJIOPUI-AaHHOHBI, Ha KAaTHOH aMMOHHWSI,
pelmarbh AKCIEpUMEHTalbHbIE 3a7adyu 1o TeMmam "Mertauibl" u
"Hemetannel") B COOTBETCTBUM C IpaBWJIaMU TEXHUKU O0€30IaCHOCTH
npu OOpallleHUH C BEIIeCTBAMU U J1a0OpaTOPHBIM O0OPYyIOBaHHEM;
MPEJICTaBIATh PE3yAbTaThl XHMHUYECKOTO OJKCIIEpHUMEHTa B (opme
3aMCcH YpaBHEHUH COOTBETCTBYIOIIMX peakuuid U (HOpMyIHpOBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB




OK 07.
CopelicTBOBaTH
COXPaHEHHUIO
OKpY>Karoleu
Cpenbl,
pecypcocOepexe
HUIO,

3P PEeKTUBHO
JIEUCTBOBATE B
Ype3BbIYANHBIX
CUTYalUsX.

B 00Jy1acTH 3K0J10rH4eCKOro BOCIIUTAHUSA:
- cpOPMUPOBAHHOCTH IKOJIOTUIECKOU KYIbTYPHI,

MMOHUMaHHE BIIVSTHUS COLIMAIBHO-
HSKOHOMHYECKMX TPOLECCOB HAa COCTOSIHHE
MPUPOJHON ¥ COLMAIBHON Cpellbl, OCO3HAHHE
r7100aIbHOTO Xapakrepa IKOJIOTHYECKUX
npo0OJem;

- IUIAHUPOBAHHUE M OCYLIECTBIICHUE JCHCTBUN B
OKpY’Kalollled cpefie Ha OCHOBE 3HAHUA LieJel
YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HENpUATHE JEHUCTBUM, MPUHOCIIINX
BpEIl OKPYXAKOUIEH Cpeae;

- YMEHHE IMPOTHO3UPOBATh HEOIATOMPHUITHBIC
3KOJIOTHYECKHE MOCTEACTBUS
NpeANPUHUMAEMBIX JIEUCTBUM, NPeIOTBPAIATh
UX;

- pacimpeHue OIbITa
3KOJIOTMYECKOM HANIPaBJICHHOCTH;
- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEI0BATENBCKON, IPOEKTHON U COLMAIIBHOU
JEATEIIbHOCTH;

JACATCIIbHOCTH

- chopMHUpOBaTh MPEJCTABICHHUS: O XUMHUYECKOH COCTaBISAIOLIECH
€CTECTBEHHOHAY4YHO! KapTUHBI MUPA, POJIM XUMHH B TIO3HAHUU SIBJIICHUN
IpUpoabl, B (OPMHPOBAHUU MBIIUIEHUS M KYJIbTYPbl JMYHOCTH, €€
(YHKIMOHATBHOM  TPAMOTHOCTH, HEOOXOAMMOW Uil  PELICHHS
MPAKTUYECKUX 33/a4 U HKOJOTHYECKH OOOCHOBAHHOIO OTHOIIEHUS K
CBOEMY 3JI0pOBbIO U IIPUPOJHOU CPELE;

- yMeTb cOOJIOAaTh MpaBUJa SKOJOTMYECKH LIE€JIeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYAOBOW IEATEIBHOCTH B IIENSAX COXPAHEHUS
CBOETO 3JI0pPOBbS M OKpPYXKAIOIIEH NPUPOJHOW CpEIbl; YYUTHIBATH
ONAaCHOCTb  BO3ACUCTBUS HA JKMBBIE OPraHU3Mbl  OIIPEACIICHHBIX
BELIECTB, IIOHUMAas CMBICI II0Ka3aTelsl IPEIEeIbHON JIOIyCTUMOU
KOHIICHTPALINH

[IK 5.1 Cobupath uc-xoHbIE JaHHBIC ISl pa3paOOTKU MPOCKTHOM JTOKYMEHTAIIMH Ha UH-(POPMAIIMOHHYIO CUCTEMY.
1K 10.1. O6pabaTbiBaTh CTATUYECKUIA U TMHAMUYECKHI HH(POPMALIMOHHBIA KOHTEHT.
I1K 10.2. Pa3pabaTbiBaTh TEXHUYECKHUE JOKYMEHTBI AJIsl yIIpaBiIeHHs] HHPOPMAIIMOHHBIMU PECYPCAMH.




2. CTPYKTYPA U COAEPKAHUE OBIJ_[EOEPA3OBATEJII>HOI71 JACHUITINHBI
«XHUMUSA»

2.1. O0beM QMCHUILIMHBI K BHAbI YUeOHOI padoThl

Bua yueOHoii padoThl O0bem B yacax
O061beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUTIJIHHBI 80
B T.4.

OcHoBHOe coJep:kaHue 72
BT. 4..

TeopeTudeckoe o0ydeHue 38
MIPaKTUYECKHUE 3aHATHS 24
nabopaTOPHBIE 3aHATHS 10
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE CO/IeP:KaHME (COTepPKaAHME 6
MPUKJIAJTHOI0 MOIYJIfA)

BT. U..

TeopeTudecKkoe o0ydeHue 2
IIPAKTUYECKUE 3aHATUS 4

IIpoMeskyTouHasi aTTecTalUs (3a4eT) 2




2.2. TemaTnyecKkMii IJIAH U COAEPKAHME JUCHUILIHHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U POodecCHOHAIBHO-

HaumenoBaHue . dopmMupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE  MPAKTHYECKHE 3aHATHS, NIPUKJIAJTHOI O0bem yacoB
pa3esioB U TeM KOMIIEeTeHIIUH
MOYJIb
1 2 3 4
OcHoOBHOE coepKaHue 36
Pasznes 1. OcHOBBI CTPOEHNS BelleCTBA 8
Tema 1.1. OcHoOBHOe co/iep:KaHue 4 OK 01
Crpoenne atomoB | Teoperuueckoe o0ydeHune 2
XUMUHCCKUX 1.CoBpemeHHast MOjiellb cTpoeHUst aroMa. CHUMBOJIMUECKHUIA A3BIK XUMHU. XUMHYECKUN
SJICMCHTOB 1 3JIEMEHT. DJIEKTpOHHAast KoOH(puUrypanus aroma. Kiaccubukanus XUMHUECKUX 3JIEMEHTOB
HpHrpoza (s-, p-, d-aiemenTsl). BaneHTHOCTS. BasieHTHBIE 37IEKTPOHBL.
XUMHYECKOU 2 Bu = 2
Bunel xumudeckoil cBs3u (KOBaJIEHTHas, MOHHAs, METaJUIMYeCcKas, BOJOPOAHAs) U
CBA3N cocoObl  ee  o0pasoBaHHsi ~ DIEKTPOHHAs  MPUPOJA  XMUMHYECKOM  CBSA3ML.
DNEKTPOOTPULIATENHHOCTb.
IIpakTHyeckune 3aHATHS 2
I13 Nel Pemienue 3aaHuii Ha MCMOJB30BAaHHME XMMHUYECKON CHUMBOJIMKM M Ha3BaHUU
COEMHEHUI 10 HOMEHKJIAType MEKIYHAPOJAHOTO CO3a TEOPETUUECKON U MPUKIATHON
XUMHUH U TPUBUATBHBIX Ha3BAaHUH I COCTABIEHUS XUMHUECKUX (HOPMYIT JTBYXATOMHBIX
coequHEHUN (OKCHIIOB, CyIb(UIOB, THAPUIOB U T.I.) U JAPYrUX HEOPraHUYECKUX )
COEMHEHUHN OTIENbHBIX KiaccoB. [IpakTuueckue 3a/aHUsl HAa YCTAHOBIIEHHE CBS3U
MEX/ly CTPOCHMEM aTOMOB XUMHYECKHMX 3JIEMEHTOB M IMEPUOJUYECKHUM H3MEHEHHEM
CBOMCTB XMMHYECKHX 3JEMEHTOB M UX COCIUWHEHUI B COOTBETCTBUM C IOJIOKECHHEM
ITeproanyecKkoil CUCTEMBI.
Tema 1.2. OcHOBHOe coep:kaHue 4 OK 01
[Teprognyeckuii | [pakTHvecKkue 3aHATHUS 4 OK 02
;EII(/?.HNP[I;;[(ZIIEE; M3 Ne2llepuonmueckas cucreMa xuMudeckux odieMeHToB JI.MI. MeHeneesa.
@uznueckuii cmbicn [lepuoauueckoro 3axona [I.JMI. MeHnneneeBa. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX MMHU MPOCTHIX U CIIOKHBIX 4

BEILIECTB B COOTBETCTBUM C IIOJOKEHUEM XMMHUYECKOTO 3yeMeHTa B llepuoanueckoit
cucreMe. MHpoBO33peHUEeCKOe M HayyHoe 3HadeHue Ilepmommueckoro 3akona /J[.M.
Menneneesa. [Ipornoss J[.1. MenneneeBa. OTKpbITHE HOBBIX XUMHYECKUX 3JIEMEHTOB.




Penienne nmpakTMKO-OPHMEHTUPOBAHHBIX TEOPETUYECKHUX 3aJAHUM HA XapaKTEPU3ALHIO
XUMHYECKHX  JJIeMEHTOB  «Meramnnueckue /  HEMETaJUIMYecKHe  CBOMCTBA,
JJEKTPOOTPULIATEIBHOCTh XUMUYECKHUX DJIEMEHTOB B COOTBETCTBUM C UX JIEKTPOHHBIM
CTPOCHHUEM M IIOJIOXKECHUEM B IEPUOJUYECKOM CHUCTEME XMMHUYECKUX 3ieMeHToB [I.1.
Meunpgeneesay»

Pasznes 2. XuMu4ecKkue peakuuu

10

Tema 2.1. Tumesr
XUMHYECKHAX
peakuuii

OcHOBHOe coiep:KaHue

TeopeTuyeckoe o0yueHue

1.Knaccudukanus v THIIBI XUMHUYECKUX PEAKLUH ¢ y4acTHEM HEOPTaHUYECKHX BEILECTB.
CocrapneHue ypaBHEHUH peakuil cCoeTMHeHUs, pa3I0kKeHUs, 3aMelLeHHs], OOMEHa, B
T.4. pEaKIUi TOPEHMS], OKUCIICHUS-BOCCTAHOBIICHHUS.

2.YpaBHEHMsI OKUCIIeHUs-BoccTaHOBNIeHHsI. CTeneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. COCTaBIEHUE U YPaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBbHBIX
peaKuuii MEeTo10M 3JIEKTPOHHOro 6anaHca. OKUCINTEIbHO-BOCCTAHOBUTEIIbHBIE
peaKkIuu B IPUPOJE, POU3BOJICTBEHHBIX POLECCAX U JKU3HEAECSATENbHOCTH OPraHU3MOB

IIpakTH4yeckue 3aHATHS

I13 Ne3 KosnuuecTBeHHBbIE OTHOIIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XUMHM U pacueTbl MO YPaBHEHMSIM XHMHUYECKHUX peakuuil. Moip Kak equHHIa
KOJIMYECTBA BeulecTBa. MolsipHas Macca. 3aKOHbI COXPAHEHHUS MacChl U DHEPTUU. 3aKOH
ABorazipo. Mosnsipubiii 00beM ra3zoB. OTHOcUTEIbHAS IJIOTHOCTH Ta3oB. Pacuersl 1o
YPaBHEHMSIM XUMHMUYECKUX PEAKIMH C HCIOJIb30BAaHHMEM MAacchl, 00beMa (HOpMalbHbIE
yCIIOBHSI) Ta30B, KOJIMUYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIEKTPOIUTUYECKA
s JUCCOLHALINA U
HOHHBIN 00MeH

OcHoBHOE coaepKaHue

TeopeTuquKoe 06yqeﬂne

1.Teopust snexTponuTHueckoi auccounanuu. MoHbl. DIeKTPOIUTHI, HEIIEKTPOJIUTHI.
Peakuuu nonHoro oomena. CocraBiieHHnEe peakifii HFOHHOTO OOMEHa IyTeM COCTaBJICHUS
UX TOJHBIX M COKpALCHHbIX HMOHHBIX YypaBHEHHUI. KHCIOTHO-OCHOBHBIE peaKIUH.
3aaHns HA COCTABIICHHE MOHHBIX PEaKITHA

JlabopaTopHble 3aHATHS

JIPNel “Tumbpl XUMUYECKUX PEaKIuii”.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOLIUXCsl BEIIECTB)
U MPU3HAKOB XMMHYECKUX peakuuil. [I[poBeaeHne peakiuii HOHHOro oOMeHa,

OTpeJIeJICHNE CPEIbl BOJHBIX PACTBOPOB. 3a/IaHUS HAa COCTABJICHUE MOHHBIX PEeaKIUi

OK 01
OK 04




Paznea 3. CTpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BeleCTB 18
Tema 3.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccupukanus, | Teoperudeckoe oGy4yeHnue 2 OK 02
HOMEHKIATypa u  |1.Ilpeamet Heopranndeckoi xumun. Kimaccudukanusi HEOpraHM4IeCKUX BEIIECTB. 1IK...
CTpPOEHHE ITpocTsie u cioxxHble BemecTBa. OCHOBHbBIE KJIACChI CIOKHBIX BELIECTB (OKCUBL,
HEOPTaHUYECKUX  |THJIPOKCUABI, KUCIOTHI, COJIN).
BELIECTB 2.B3auMOCBsI3b HEOPTaHWYECKHUX BEIIECTB. ATpEraTHbIC COCTOSIHHSI BEIIECTBA.

Kpucrannnueckue u amopgHbie BelecTBa. THUIIbI KPUCTAIUINYECKUX PEIIETOK (aTOMHas, 2

MOJICKYJISIpHAs, HIOHHAS, METAJUTNYECKas). 3aBUCUMOCTh (PU3NUECKUX CBOICTB BEIIECTBA

OT TUIIa KPUCTAJUIMYECKOMN PEIIETKH. 3aBUCUMOCTh XUMHUYECKOM aKTUBHOCTH BEILIECTB

OT BUJIAa XUMHYECKOU CBSI3H U TUIIA KPUCTAJUIMYECKOM pemeTku. [Ipuannel

MHOTr000pa3usi BeleCTB

IIpakTH4eckue 3aHATHSA 2

I3NedHomeHnkaTypa HEOPraHUYECKUX BEIIECTB: HA3BAHMUE BEIIECTBA UCXOMS U3 UX

XUMHUYECKON (POPMYIIbI UM COCTABICHNE XUMUYECKOH (hOpMYJIIbl UCXO/1s U3 HA3BaAHUS

BeniecTBa 1o MexxayHapoaHoil (MIOITAK) unu TpuBHanbHOM HOMEHKIATYDE.

Pemenue npakTuueckux 3aJaHMi MO KiacCU(UKALMU, HOMEHKIATYpe U XUMHUYECKUM

(dopMysiaM HEOPraHMYECKHX BEILECTB Pa3IMYHbIX KJIacCOB (yrapHbld ra3, yrieKUCIbIH

ra3, aMMMaK, TaiieHass W3BeCTb, HEralleHas H3BeCTb, INUThEBas COJa U JPYTUX): 2

Ha3bIBaTh U COCTABIIATH (POPMYJIbI XUMUUECKHUX BEUIECTB, ONPEAEIATh MPUHAIEKHOCTD

K KJIaccy.

HcTouyHukH XMMHUYECKON HHPOpMAIIK (CPEICTB MAaCCOBOM MH(POpPMAIUH, CETh

Wntepner u npyrue). [louck nupopmanuy no HazBaHUSIM, HAESHTHPHUKATOPaAM,

CTPYKTYpPHBIM (hopmyrnam
Tema 3.2. ®usuko-| OcHOBHOE cofepKaHUe 8 OK 01
XUMHYECKHE Teopernueckoe o0yuenue 6 OK 02
CBOMCTBA 1.Meramipl. O0mue Quznueckue W XUMHUYECKHE CBOMCTBA MeTauioB. CrocoOsl IIK...
HCOPraHWYCCKUX  |MOJydyeHHUs. 3HAUYE€HUE METAUIOB M HEMETAUIOB B INPUPOJE M KU3ZHEACATEIbHOCTU 2
BELIECTB YyeJloBeKa U OPTaHHU3MOB.

2.Koppo3us MeTajuIoB: BHJIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIIOB OT KOPPO3UH

3.Hemeramnel. O0ue ¢usnyeckre U XMMUYECKHE CBOWCTBA HEMETAJUIOB. THUIUYHBIE

cBoiicrBa HemeTaioB [V— VII rpymnm. 2

4 Knaccudukanmss W HOMEHKJIATypa COelMHEHMH HemetamuioB. KpyroBopoTsl




OHMOreHHBIX 3JIEMEHTOB B IIpupoaec

5. XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKHUX BEIIECTB (OKCHIOB,
TUAPOKCUIOB, KUCIIOT, COJIEH U Ap.).

6.3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEHIECTB, BOJOPOIAHBIX COCIMHEHUH, 2

BBICIIMX OKCHJIOB U THAPOKCHJIOB

IIpakTHYeckune 3aHATHSA 2

II3Ne5 CocraBneHue ypaBHEHUH XMMMUYECKHUX PEaKLMM C y4acTHEM MpOCTHIX H

CJIOKHBIX HEOPraHWYECKHUX BEIIECTB: METAJJIOB M HEMETAUIOB; OKCHUJIOB METAJLIOB,

HEMETAUIOB M aM(OTEpHBIX JIIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAHUU U

aM(OTEepHBIX THIPOKCHU]IOB; HEOPTAaHUYECKUX COJICH, XapaKTEPU3YIOIIUX UX CBOMCTRA. 2

Pemenne npakTuko-OpUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUN Ha CBOMCTBA, COCTAB,

nojlyueHue M 0€30MacHOe HCIOJIb30BAHME BAKHEHIINX HEOPraHMYEeCKHX BEIECTB B

OBITY U IPAKTHYECKOM EATEIbHOCTH YEJIOBEKa
Tema 3.3. OcHOBHOe coiep:KaHue 6 OK 01
Unentnduranus | Teoperudeckoe oGydyeHune 2 OK 02
HEOPraHnIeCKUX Nnentudukanys HeOPraHMYeCKMX BEIIECTB C UCITOIb30BAaHUEM UX (DU3UKO- OK 04
BCILIECTB XUMHYECKHX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu 2

Ha cynbdat-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS

JlabopaTropHble 3aHATHUS 2

JIPNe2 «MnenTudukanus HeOpraHMYeCKMX BEIIECTB.

Pemenne »skcrnepUMEHTAIBHBIX 33Ja4 10 XWUMHUYECKHMM CBONCTBAM METaUIOB MU

HEMETAJIJIOB, 10 PAaCIO3HABAHUIO U MOIYYEHHUIO COEANHEHNI METAJIJIOB U HEMETAIIIIOB. 5

WnenTuduxanus HEOPraHNYECKUX BEIIECTB C UCIOIb30BaHUEM UX (PU3UKO-XUMHUYECKUX

CBOWCTB, XapaKTEePHbIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakuuu Ha cynabgart-,

KapOOHAT- U XJIOPU-aHUOHBI, HA KATUOH aMMOHHS
KoHnTtpoubHasn .
paGora 1 CBolicTBa HEOPTAaHUYECKUX BELLIECTB 2

2 cemecTp
Paznea 4. CrpoeHne 1 CBOMCTBA OPraHUYeCKUX BellecTB 46
Tema 4.1. OcHoBHOe coJiep:kaHue 6 OK 01
Knaccudpukanus, | Teoperuueckoe o0y4enue 4




CTpOEHUE U
HOMEHKJIaTypa
OpPraHNYeCcKuX
BEIIECTB

1.IlosiBneHue U pa3BUTHE OpraHUYECKON XUMUHU Kak HayKu. [Ipeamer opranndeckoii
XUMHUHU. MecTo 1 3HaYeHHE OPraHMYeCKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHYECKOE CTPOEHUE KaK MOPSAIOK COSIMHEHHSI aTOMOB B MOJIEKYJI€ COTJIACHO UX
BaJIEHTHOCTH. OCHOBHBIE I10JIO’KEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OPIraHUUECKUX
coequuennit A.M. bytnepoBa. YriepoiHblid CKEJIET OpraHu4YeCKON MOJIEKYJIbI.
3aBUCHUMOCTbH CBOMCTB BELIECTB OT XMMHUUYECKOTO CTPOCHUS MoJIeKyIl. Mi3oMepus u
U30MEPHI.

2.Ilonsatne o (¢yHkumoHampHOW rTpymme. Panukan. [lpuHnmnsl  kimaccudukanuu
OpraHMYECKUX  CcoequHeHH. MexayHapoaHass HOMEHKIaTypa H  MNPUHIUIIBI
HOMEHKJIaTypbl ~ opraHuyeckux  coeauHeHuil. Ilonstue 00  a3orcopepskamux
COEIMHEHUSIX, OMOJIOTMUECKH aKTUBHBIX BelllecTBax (yrieBojax, >kupax, oemkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, MTOJIUMEDP, CTPYKTYPHOE 3BEHO)

HpaKaneCRue 3aHATHSA

II3Ne6HomenknaTypa OpraHu4ecKUX COEAMHEHUM OTIENbHBIX KIacCOB (HACBILICHHBIE,
HEHACBILICHHbIE W apOMaTHUYECKHE YIJIEBOJOPO/bI, CHHUPTHI, (EHONbI, albJIETHbI,
KETOHbI, KapOOHOBble KHCIOTBI U Jp.) CocTaBieHHE TMOJHBIX U COKpAIEHHBIX
CTPYKTYPHBIX (POpPMYJI OpPraHMYECKUX BEIIECTB OTICIBHBIX KIACCOB, MCIONB3YsS HX
Ha3BaHUS 10 CHUCTEMATUYECKON M TPHUBHAIBHOM HOMEHKIAType (ITHIIEH, alleTUJIEH,
rIMiepuH, GpenHon, popManbaeri, YKCyCHas KHCIO0Ta, MIAIKH). PacdeTsl mpocreiei
(bopMyIbl OpraHMYECKOW MOJIEKYJIbl, HCXOJISl U3 3JIEMEHTHOI'0 cocTaBa (B %)

IIK...

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COCIMHEHU N

OcHoBHOE coaepKaHue

12

Teopernueckoe o0y4enue

1.du3uKo-XUMUYECKHE CBOICTBa OPraHUYECKUX COEAMHEHUH OTIEeNbHBIX KJIAcCOB
(ocoOeHHOCTH KIacCU(PUKAMU U HOMEHKJIATyphl BHYTPHU Kjlacca; TOMOJIOTHUECKUN sl
u obuias ¢popmyna; u3oMepus; GpU3NYECKUe CBOMCTBA; XUMUYECKHUE CBOIMCTBA; CIIOCOObI
MOJIyYeHUs):

npeJieNnbHbIe YIIeBOAOPOAb! (aIkaHbl M IUKJIOATKaHbl). ['OpeHne MeTaHa Kak OJMH U3
OCHOBHBIX HMCTOYHHKOB TEIJIa B MPOMBIIIICHHOCTH M ObITy. CBOWCTBA HPUPOIHBIX
YTJIEBOAOPOAOB, HAXOXK/IEHHE B IPUPOJIE U IPUMEHEHNE aJIKaHOB;

2.HeTpe/iebHbIe (aJTKEHBI, aJKUHBI W AKAIHCHBI) U apOMaTHYECKHUE YTIICBOJOPOIBI.
['openue aneruieHa Kak HMCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHH Ui CBApKU M
PE3KH METAJIIOB

OK 01
OK 02
OK 04
IIK...




3.KHCIOPOACOAEPKAINE COETUHEHUs (COUPThI U (EHOJNbI, KapOOHOBBIE KHUCIOTHI U
3UpHI, adbAETHIBI M KETOHBI, >KUPBI, YraeBoasl). llpakTudeckoe mnpUMEHEHHE
STUJICHIJIMKOJIS, TTIUIepUHa, peHona.

4 Tlpumenenne Gopmasbaeruia, aneTaibIeruia, YKCYCHOM KUCIOTh. MpUta Kak coiiu
BBICHIMX KapOOHOBBIX KHCJIOT. Morolye cBoiicTBa MblIa

5.A30TCoIepKalIme COCIMHECHUSA (amuHBI u AMUHOKHCIIOTBI, Oenkn).
BbicokomounekynspHble COEAMHEHUs (CHUHTETHYECKHE M OHOJIOTMYECKU-aKTUBHBIE).
Monomep, moinuMep, CTPYKTypHOe 3BeHO. IlonmMepusanus >THICHA Kak OCHOBHOE
HAIPABJICHUE €T0 UCIIOJIb30BAHMUS.

6.]'eneTnueckas CBA3b MEXK1Y KJIACCAMU OPTaHUYECKUX COeTMHEHUN

HpaKaneCRue 3aHATHSA

II3Ne/ CpoiicTBa OpraHUYECKUX COCIUHEHUN OTIEIBHBIX KJIACCOB (TpUBUAJbHAS M
MEXIYHapOJAHAs HOMEHKIATypa, XHUMHUYECKHE CBOMCTBA, CIOCOOBI TOJYYCHHS):
npe/iesibHbIe (ATKaHbI U [UKJIOATKAHbI), HETPEEIbHbIC (AJIKEHBI, AIKMHBI U AJIKAJIUCHBI)
U apOMaTHYECKHUE YIIeBOJOPOAbI, CIIUPTHI U (HDEHOIIbI, KAPOOHOBBIE KUCIOTHI U d(PUPHI,
aJbACTUIBI U KETOHBI, aMHUHBI U aMHUHOKHCIIOTHI, BRICOKOMOJICKYJISIPHBIE COCAMHEHUSI.
3ajaHus HA COCTABIICHHE YPABHEHUU XUMUYECKHUX PEaKLUHUUA C y4aCTHEM OpPraHUYEeCKUX
BEII[ECTB HA OCHOBAHUU UX COCTaBa U CTPOCHMUS

II3Ne8 CocraBnenue cxem peakuuid (B TOM 4YHCIE O MPEATOKEHHBIM LEMOYKaM
MIPEBPAICHHI ), XapaKTePU3YIOINX XUMHUYECKHE CBOMCTBA OPTaHUYECKUX COCIMHEHHI
OTJENIBHBIX KJIACCOB, CIOCOOBI MX TMOJYYEHHUS U Ha3BaHHWE OPraHMYECKHX COEIMHEHHMH
10 TPUBHAIBHON MJIM MEXKIYHAPOJHON CUCTEMATUYECKON HOMEHKIIAType.

PemeHne INpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUl HA  CBOMCTBA
OpPraHNYECKHUX COETMHEHMM OTIEIbHBIX KJIACCOB

JlabopaTopnas paGora

JIPNe3“IIpeBpaliieHust OpraHMueCKUX BEIIECTB MPU HarpeBaHUU'".
[Tosryuenue 3TUNIEHA U U3yUYEHHE €0 CBOMCTB. MoaenupoBaHe MOJIEKY M XUMHUYECKUX
IIPEBpallCHUI Ha TPUMEPE dTaHa, STUJICHA, AallETHIIEHA U JIp.

Tema 4.3.
UNnentuduxarnus

OcHoBHOE coaepKaHue

Teopernueckoe o0yuenue

OK 01
OK 02




OpPraHUYECKUX 1.buoopranunyeckue coequHeHus. IIpumenenue u Ouonoruyeckas pojib YriI€BOIOB. OK 04
BELIECTB, UX OxucrneHue yrieBoJ0B — HMCTOYHUK SHEPrHMM JKUBBIX OpraHm3moB. ObsacTtu IIK. ..
3HAYEHUE U OPUMEHEHUs  aMMHOKHUCIOT. [IpeBpamieHuss OenkoB HMIIM B OpraHu3Me.
MIPUMEHEHUE B buonorundeckue GpyHKIIMN OSITKOB.
OBITOBOM 1 2.buonornueckue GpyHKUUU XUpOB. Posb opraHnyeckoid XMMHUU B PELICHUU MpoOieM
MIPOU3BO/ICTBEHHOM | MUIIIEBOM OE30MAaCHOCTH
ACATECIILHOCTH 3.Posib opranndeckoil XuMHUM B peILIEHUH MPOOJIeM 3HEpPreTuYecKoi Oe30MacHOCTH, B
YeJI0OBeKa pa3BUTUN MEIULMHBI, CO3JAHMM HOBBIX MaTE€pUaJIOB, HOBBIX MCTOYHUKOB SHEPTUU

(anbpTepHATUBHBIE UCTOUHUKU YHEPTUN).

5.0mnacHOCTh BO3JEHCTBUS Ha KUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTIEIIbHBIX

KJaccoB  (YIJIEBOJOPOJbI, CHUPThHI, (PEHONbI, XJIOPOPraHUYECKHE MPOU3BOJHBIE,

aJIbJICTUJIbI U JIP.), CMBICJI [TOKA3aTENsl NPEAEIIbHO TOMYCTUMOW KOHIEHTpalluu

JlaGopaTopHble 3aHATHSA

JIPNed: “Unentudukamnus OpraHMIeCKUX COSTUHEHUN OTACIbHBIX KI1acCOB”

Wnentudukanust OpraHUYeCKUX COCTUHEHHWH OTHENBbHBIX KJIaccoB (Ha TpuMmepe

JIBJETUOB, KpaxMasla, YKCYCHOH KHCIIOTBI, O€JIKOB M T.I.) C HCIHOJb30BAHHEM HX

(U3UKO-XMMHUYECKUX CBOMCTB M XapaKTEpHBIX KadeCTBEHHbIX peakiuil. JleHarypauus

Oenka npu HarpeBaHMU. LIBeTHble peakuuu OesKOB. BO3HMKHOBEHHE aHATUTHUECKOTO

CUTHaJla C TOYKM 3pPEHUS XHMUYECKUX IPOLIECCOB IPU IMPOTEKAaHUM KaueCTBEHHOU

peaKIMH, MO3BOJIIONIEH HASHTU(UIIMPOBATH NPEAJIOKEHHBIE OPraHUYECKHE BEIIECTBA
Konrpoasas CTpyKTypa U CBOICTBa OPraHUYECKUX BEILECTB
pabora 2
Pazien 5. KI/lHeTI/I:IeCKI/Ie H TEPMOANHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHNs XUMHUYECKHX

peakumi
Tema 5.1CkopocTs | OcHOBHOE coep:KaHue OK 01
XUMHYECKHUX Teopernueckoe o0yueHue OK 02
PeaKIui. 1.CkopoCTh peaxiuu, e¢ 3aBUCHMOCTh OT pa3jM4yHbIX (PAKTOPOB:  MPHPOIBI IIK...
XuMUecKoe pearupyroIux BeEIISCTB, KOHICHTPAlMU pearupyrollnX BEIIECTB, TEMIIEpPaTypbl U
paBHOBECHE IUIONIA/Id PEaKUMOHHOM MOBEPXHOCTU. TeruioBble 3(PQPEKThl XUMHUYECKUX PEaKIIHH.

DK30- ¥ SHI0TEPMHUYECKHUE, PEAKIUU.

2.00patuMoCTh peakiuii. XUMHYECKOe PAaBHOBECHE W €ro CMEIICHUE TIO0J JICWCTBHEM
pa3auyYHbIX (aKTOpOB (KOHIEHTpAIMSl PEareHTOB WIIU MPOJIYKTOB PEAKINH, JAAaBJICHUE,
TeMIlepaTypa) IJs CO3JaHUS ONTHMAJIbHBIX YCIOBHW TNPOTEKAHUS XHWMHUYECKHX




npoueccoB. [Ipuniun Jle [larense

I[IpakTnyeckue 3aHATHS

II3NeOPemenne MpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUd Ha aHamM3  (HaKTOPOB,
BIMSIOUIMX HA M3MEHEHHE CKOPOCTH XHMHYECKOM peakuuu, B T.4. € IO3ULUH
9KOJIOTHYECKHU 11eJIeCO00Pa3HOro MOBEACHUS B OBITY U TPYJIOBOH JIEATEIHHOCTH B IIENIAX
COXPAHEHHUsI CBOETO 370POBbs U OKPYKAIOIEH IIPUPOIHON CPEIBI.

Pemennie npakTUKO-OPMEHTHUPOBAHHBIX 3aJaHUl Ha npuMeHeHue mpuHuuna Jle-
[atenbe 119 HAXO0XKAECHUS HAIPaBICHUS CMELICHUS! PAaBHOBECHS] XUMUYECKONW pEaKINU
U aHanu3 (pakTopoB, BIUSIONINX HA CMEIEHUE XUMUYECKOTO PAaBHOBECHS

OK 01
OK 02
IIK...

Pa3pea 6.

PacTtBOpBI

Tema 6.1.
Ilonsarue o
pacTBopax

OcHOBHOe coiep:KaHue

N

Teopernueckoe o0yueHue

1.PacTBOpenue kak (pusuko-xumudeckuii mpouecc. PactBopsl. CiocoObl MPUTOTOBIICHUS
pactBopoB. PactBopumocTh. MaccoBast 107 pacTBOpEHHOro BemecTBa. CMbIca
MOKa3aTelssl MPeAesIbHO JOMYCTUMOM KOHLIEHTPAlMU M €ro MCIOJIb30BaHUE B OLIEHKE
HKOJIOTMUYECKOI 0€30I1acCHOCTH.

2.IlpaBuia HKOJOTMYECKH I1eJecoo0pa3HOro TMOBENEHUS B OBITY U TPYAOBOH
JESTEIbHOCTH B LEISIX COXPAHEHUS CBOETO 3/J0POBbSl U OKpPYXKAIOIIEH IPUPOIHON
CpeJlbl; OIIaCHOCTD BO3ECHCTBYS HA KUBbIE OPraHU3MBbl OIIPEJEICHHBIX BELIECTB.
3.Pemenne  MpakTHKO-OPHEHTUPOBAHHBIX  PAaCUYETHBIX 3aJaHUl HA  PacTBOPHI,
UCIOJIb3yeMble B OBITOBOW U MPOU3BOJACTBEHHON JEATEIILHOCTH YEIOBEKa

OK 01
OK 02
OK 07
IIK...

Tema 6.2.
HccnenoBanue
CBOMICTB PacTBOpPOB

OcHoBHOE CoAEpKaHuE

JlabopaTropHble 3aHATHUS

JIPNeS «IIpurotoBneHrne pacTBOpOBY.

[IpuroTtoBneHne pacTBOPOB 3aJaHHON (MaccoBoW, %) KOHILEHTpauuu (C MPaKTHUKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeIeNIEHUE CPebl BOJHBIX PACTBOPOB.

Pemienne 3aga4 Ha PUTOTOBJIEHUE PACTBOPOB

OK 01
OK 02
OK 04
IIK...

KonTtpoubnas
pabora 3

Kunernueckue M TEPMOJMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuui

IIpo¢eccnonaibHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAepKaHUe TPUKJIATHOI0 MOAYJIs)

Pasznen 7.

XumMus B ObITY M IPOM3BOACTBEHHOM AeATEJbHOCTH YeJI0BEKA

OK 01




Xumusi B ObITY U |OcHOBHOE coepKaHHe 6 OK 02
TIPOU3BOACTBCHHOM Teopernueckoe o0yueHue 2 OK 04
ACATCILHOCTH Hoselimue oCTHXEHNST XUMUYECKOM HAYKH U XUMUYECKON TEXHOJIOTUU. Posib Xxumun OK 07
YeJI0BEKa

B 00€CIEeYeHUH SKOJIOTUYECKON, SHEPreTHUECKON U MUIIeBOW 0€30MacHOCTH, Pa3BUTHH IIK...

MeaunuHbl. [IpaBuia MowWcKa M aHANIHM3a XUMUYECKOW WHGOpPMAIUU W3 Pa3IAYHBIX 2

UCTOYHUKOB (Hay4yHass ¥ Yy4yeOHO-Hay4yHas JMTepaTrypa, CpEACTBa MacCOBOM

uHopmanuu, cetb IHTEepHET)

IIpakTHyeckne 3aHATHSA

II3NelOllonck u aHAM3 KEHCOB O MPUMEHEHUN XMMHUYECKHX BEIIECTB M TEXHOJIOTHH C

yuetoM Oyaymed mnpodeccnoHalbHOM NIEATENBHOCTH IO TeMaM: BaKHEWIIue

CTPOUTEIIbHBIE MaTepHUaJIbl, KOHCTPYKIIMOHHBIE MaTepUalibl, KPACKH, CTEKJIO, KEPaMHUKa,

MaTepuaibl i AJEKTPOHUKH, HAHOMATEpUasbl, TEKCTUJIbHBIE BOJIOKHA, MCTOUYHHUKHU 4

SHEPTrUM, OPTraHUYECKHE W MHUHEPAJbHBIE YAOOPEHHSs, JIEKapCTBEHHBIC BEIIECTBA,

OBITOBAs] XUMHUSI.

3ammra: [IpencraBiieHue pe3ynbTaTOB pEIICHUS KEHCOB B (opMe MUHH-IOKIAa C

Npe3eHTalNEN

IIpome:kyTouyHas aTTecTalus 10 JUCHUILIMHE (324eT) 2

Bcero

80




3. YCJIOBUS PEAJIM3AIIAU ITPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
ANCIUITINHBI

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAIBbHO-TEXHUYECKOMY O0ecre4eHHI0

Jlist peanmuzanuu IporpamMMbl AUCIHHUILTAHBI JOJDKHBI OBITH MPEIYCMOTPEHBI CIEAYIONTHE

CHelMallbHble TOMEIICHUA: Y4eOHBbIH KaOMHET XUMUU W/HWIA y4eOHOW XHMHUYECKOMH
1abopaToOpUH.

Ob6opynoBanue  y4eOHOro ka0uHera  (HarJsiAHbIE nocoous): HaOOpbI
[IAPOCTEP>KHEBBIX MOJIEJICH MOJIEKYJI, MOJEIN KPUCTAUTNYECKUX PEIIETOK, KOJUIEKIIUU TPOCTHIX
U CJIOKHBIX BELIECTB W/WIM KOJUIEKLIMU MOJMMEPOB; KOJUICKIMS TOPHBIX IMOPOJ M MHHEPAJIOB,
tabmuia Meneneesa, nuppoBbie 00pa3oBaTebHBIC PECYPCHI.

TexHnuyeckue cpeacTBa 00y4YeHHsI: KOMIBIOTEp C YCTPOHCTBAMH BOCHPOHM3BEICHUS
3BYKa, MYJIbTUMEINA-TIPOCKTOP C SKPAHOM.

OobopynoBanue jgadoparopuu U pado4YuX MeCT JaOOpPaTOPMU: MEH3YpPKH, MUIETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYTIbI, IPEIMETHBIE U MOKPOBHBIE CTEKIIA, MIIAHIIECTHI
JUISL KamnelbHBIX peakiuil, (umbTpoBambHas Oymara, HTPOMBIBAJIKH, CTEKJISHHBIC MPOOUPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKISHHBIC TIaJOYKU, IITATHUBBI IS
POOUPOK; MEPHBIC MIJIMHAPHI, BOPOHKU CTEKJISHHBIC, BOPOHKH JICTUTCILHBIC MIINHAPUICCKUE
(50-100 mu1), cTynmku ¢ eCTHKOM, GappopoBbie YaIlKU, MHHIETHI, QUILTPbI OyMaXKHbBIC, BaTa,
MapJisi, 4acoBBbIE CTEKJA, JJIEKTPOIUIMTKH, JIaODOpaTOpHBIE INTATHBBI, CHUPTOBBIE TOPEIKH,
CIIUYKH, TPUOOpP JUIS TMOTYYCHHS Ta30B (MJIM MPOOHMpPKA C Ta300TBOIHON TPYOKO), AepKaTenn
JUTsE TPOOUPOK, CKIISIHKH ISl XpaHEHUsI PEaKTUBOB, pa3/laTOUYHbIE JIOTKU; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); mmareny; TUHIETHI; TUTEIbHBIC IIMIIIBI; CEKYHIOMEPHI (TaliMepbl), MEpHBIE
npobupku (Ha 10-20 mur) u mepHbie kounOwr (25, 50, 100 u 200 miu), BomsHas OanHs (Wiau
TEPMOCTaT), CTEKJISHHBIC MAaJOYKH;,; KOHMYECKHe KoJObl ans tuTpoBanus (50 u 100 mm);
WHAWKATOPHBIE TOJOCKUA JJs ompeneneHus pH u craHgapTHas WHIUKATOpHAs IIIKaja;
YHHUBEpCaIbHbIA MHANKATOP; muneTk Ha 1, 10, 50 mu (wm no3aropst Ha 1, 5 u 10 mut), OropeTku
JUISl TATPOBAHUA, MeAUIMHCKUE mmpuiibl Ha 100—-150 Mo, mabGopaTopHble W/WIN aHATUTUYECKHUE
Bechl, pH-MeTpsI, cymmibHbIN 1IKad, U ap. 1abopaTopHOE 000PYI0BaHUE.

3.2. UupopmannoHHOe odecnedeHne peajn3alui NporpaMMbl

1. lNabpuensa, O. C. Xumus. 10 knacc. bazoserit yposens : yueoHuk / O. C.
["abpuensn. — 8-e uzn, crepeorun. — Mocksa : JIpoga, 2020. — 191c.
JlonoJiHUTeIbHASA JINTepaTypa:

1. Pocun, W.B. Xumusa. VYueOHMK W 3aJaYHUK . I CPEIHETO
npodeccuonansHoro obpazoBanusi / U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. —
MockBa :  WznmarensctBo  IOpaiir, 2023.— 420c.—  (IIpodeccuonanbHOe
obpazoBanme). —  ISBN 978-5-9916-6011-2. —  Tekct : dNEKTPOHHBIA  //
OO6pazoBarenpHast mwiatdopma Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/512022 (mata obpamienus: 27.04.2023

2. Xumus. 3aJa4HMK : yueOHOe MocoOue JUIsl cpeaHero npodecCHOHaTLHOTO
obpazoBanusi / 1O. A. JlebeneB [u nap.]; mom oOmei pemakuuein I'. H. daneeBa. —
MockBa :  MzmarensctBo  IOpaiit, 2023.— 236c¢c.—  (IIpodeccuonanpHoe
obpazoBanme). —  ISBN 978-5-9916-7786-8. —  Tekct : dneKTpoHHBIA  //
OO6pazoBarenpHast mwiatdopma Opaiit [caiiT]. —

URL.: https://urait.ru/bcode/513091 (mata oopamenus: 27.04.2023).
DJIEKTPOHHBII pecypc:

1. AH¢punorenoBa, 1. B. Xumus : yueOHUK U TPAKTUKYM IS
cpenHero  mpodeccuoHanbHOro  obpaszoBanms/ WM. B. AHpuHOreHoBa,
A. B. babkos, B. A.IlonkoB.— 2-¢ wu3n., uchnp. U jgomn. — Mocksa :

WznarensctBo  HOpaiit, 2023.— 291c.—  (IIpodeccuonanshoe


https://urait.ru/bcode/512022
https://urait.ru/bcode/513091

obpazoBanue). — ISBN 978-5-534-11719-6. — Tekct : S7EKTPOHHBINA //
O6pazoBaTenpHas maTdopma Opaiit [caiit]. —
URL: https://urait.ru/bcode/513807 (mata obpamienus: 27.04.2023).

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA30OBATEJBbHOM JUCHUILIAHBI

KoHTponb ©  OIEHKa pe3yabTaToB  OCBOCHHS — O0IIE00pa3oBaTeNbHONW  AMCHUTUIMHBI
pacKpbIBalOTCA Yepe3 AUCLUUILTHHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHUE OOIINX
U Ipo(pecCHOHANBHBIX KOMIIETEHLIUH 110 pa3/iesiaM U TeMaM COoZep KaHusl ydeOHOro MaTepHara.

Moayas/Paznen/Te THunbl OLEHOYHBIX
Y a Pe3yabTar 00yyeHus !

Ne | OK/IIK .
Ma MeponpuATHI

| OcHoBHOE co/lep:KaHue

1 dopmyaupoBars 0a30BbIe
Pazpea 1. pMyJTMp
MOHATHSA U 32AKOHBI
IToBTOpEHHE
XUMHH

1.1 | OK 01 |Crpoenue aromoB |CocTtaBisTh Xumuueckue |1. 3agaum Ha cocTaBieHHE

XUMHYECKHUX (bopMyIbl COEIMHEHUN B |XUMHUYECKUX dbopmyn
AJIEMEHTOB U COOTBETCTBUU CO CTETICHBIO [[IByXaTOMHBIX COEIUHEHUN
pupoaa OKHUCJICHUS] XUMHUYECKHUX (okcHoB, Cynb(huI0B,
XUMHUYECKOHN CBSA3U |IJIEMEHTOB, UCXO/ISI U3 TUAPUJIOB U T.I1.).
BaJICHTHOCTH U 2. 3ananus Ha

ANEKTPOOTPULATEIBHOCTH |UCIOJIb30BAHUE
XUMHUYECKOH CUMBOJIHUKHA U
Ha3BaHUU COEIUHEHUU IO

HOMEHKJIAType
MEXIYHAPOJHOIO  COKO3a
TEOPETUUYECKON 51

NPUKIAJHON  XUMUU U
TPUBHAIBHBIX  Ha3BaHWM
JUIS COCTaBJICHMS
XAUMHYECKHUX dbopmyn
JIBYXaTOMHBIX COCIMHCHHIMA
(oxcumaoB, Cynb(UIOB,
THJIPUIOB U T.II.) U IPYTUX
HEOPraHUYECKUX
COCTUHEHUN OTIEJIBLHBIX
KJIACCOB

1.2 | OKO01 |I[lepmoguueckuit |XapakTepu30BaTh 1. Tect «Mertannuueckue /
OK 02 3aKOH U TaOJWIIa|XMMHUYSCKUE DJIEMEHTHI B|HEMETAJNTNYECKUe

.. Mengeneera |COOTBETCTBUU c HX|CBOICTBA,

MTOJI0KCHUEM B|2JIEKTPOOTPHUIIATETHHOCTD
MEPUOUYECKON  CUCTEME|U CPOJICTBO K BJIEKTPOHY
XAMHYECKHAX 3JICMEHTOB |[XMMHUYECKUX JJIEMEHTOB B

JI.1. MenneneeBa COOTBETCTBUE c 1504
OJICKTPOHHBIM CTPOCHUEM
u MOJIOKCHUEM B

MIEpUOIUYECKON  CHCTEME
XUMHUYCCKUX 3JICMCHTOB



https://urait.ru/bcode/513807

OK/IIK

Monyas/Paznen/Te

Ma

Pe3yabTar 00yyeHus

THunbl OLEHOYHBIX
MeponpUATHI

J.. MenneneeBay.

2. IlpakTuyeckue 3aaaHus
Ha YCTaHOBJICHHE CBSI3U
MEXIy CTPOCHHEM aTOMOB
XMMHYECKHX DJIEMEHTOB H
NEePUOIUYECKUM
W3MEHEHHEM CBOMCTB
XHUMUYCCKHUX DJICMCHTOB H
UX COeIUHEHUN B
COOTBETCTBUH v
MTOJIOKEHUEM
[Iepuonnueckoii cucreme.
3. [IpakTuko-
OPUEHTHPOBAHHBIC
TEOPETUUYECKHUE 3aJIaHUs Ha
XapaKTepU3aLHI0
XUMHYSCKHX  DJIEMEHTOB:
«MeTamn4yeckue /
HeMeTaJlJINYeCKHe
CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTh
U CPOJICTBO K DJIEKTPOHY
XMMHYECKHUX DJIEMEHTOB B
COOTBETCTBHUE c 150.¢
3JIEKTPOHHBIM  CTPOCHHUEM
u MOJIOKEHUEM B
NEePUOIUYECKON  CHCTEME
XHMUYECKHX  DJICMEHTOB
J.1. MenneneeBay

Pazpea 2.
Opranuyeckas
XUMHS

HccnenoBarb cTpoeHue H
CBOICTBAa OPraHUYeCKHX
BellecTB

KonTpoabnas padora
«CTpoeHue u CBOMCTBA
OpPraHHYeCcKHX BellecTB)

2.1

OK 01
IIK...

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIIECTB

Knaccudumupoars
OpraHHYecKre BEIIeCcTBa B
COOTBETCTBUU C UX
CTPOCHUEM

1. 3amanus Ha
COCTaBJICHUE Ha3BaHUNI
OpraHMYECKUX
COCIMHEHU 110
TPUBHUAIBHON WU
MEXIYHAPOAHOU
CHUCTEMAaTUYECKON
HOMEHKJIATYype.

2. 3aganus Ha
COCTaBJICHUE MOJIHBIX U
COKpAIIEHHBIX
CTPYKTYPHBIX (OpMYII
OpPraHMYECKUX BEILIECTB
OTJIEbHBIX KJIACCOB.

3. 3amaum Ha onpezaeneHue
npocreiei GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,




OK/IIK

Moayas/Paznen/Te
Ma

Pe3yabTar 00yyeHus

THunbl OLEHOYHBIX
MeponpUATHI

UCXOJIs U3 DJICMEHTHOTO
cocraBa (B %)

2.2

OK 01
OK 02
OK 04
[K...

CBoHcTBa
OpraHUYECKUX
COCTUHEHUN

VYcranaBiauBaTh
3aBUCUMOCTH (PH3HUKO-
XHMHYECKHUX CBOMCTB
OpraHUYEeCKHUX BEIIECTB OT
CTPOEHUS MOJIEKYII

1. 3amanus Ha
COCTaBJICHUE YPAaBHEHUU
XUMHMYECKHUX PEAKLMN C
y4acTUEM OPTaHUYECKUX
BELIECTB HA OCHOBAaHUU UX
COCTaBa U CTPOCHHUS.

2. 3agaHus Ha
COCTaBJICHUE YPAaBHEHHUU
XUMHUYECKHUX PEAKLIHMH,
WTIOCTPUPYIOIIHNX
XUMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
IIPOTEKAaHUs JaHHBIX
pEaKUUil U TeHETUYECKOU
CBSI3M OPraHUYECKHUX
BEIIECTB Pa3HbIX KIIACCOB.
3. PacuerHble 3a1auu 1o
YPaBHEHUSIM PEAKLHi C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.

4. JIaboparopHas paboTa
“IIpeBpameHus
OpPraHMYECKUX BEILECTB
pyU HarpeBaHuu"

2.3

2.4

OK 01
OK 02
OK 04
IIK...

OK 01

Wnentuduxanus
OpPraHUYECKUX
BEIIECTB, UX
3HAYEHHUE U
MIPUMCHCHHE B
OBITOBOM U
MPOU3BOJACTBEHHOMN
IEeITEIbHOCTH
YyeJIoBeKa

Hccenenosars
Ka4eCTBEHHbBIE PEAKLIMU
OPraHUYEeCKUX COCTUHEHUN
OTAENBHBIX KJIACCOB

Uccnenosatn

1.IIpakTuko-
OpUEHTUPOBAHHBIC
3a7aHUs TI0 COCTABJIEHUIO
XUMHYECKHUX PEaKIHii C
y4acTUEM OPTaHUYCCKUX
BEIIIECTB, B T.4.
HCIIOJIb3YEMBIX JIJIS UX
uAeHTU(UKAINH B OBITY U
MIPOMBIIIICHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxanus
OpPTaHHYECKUX
COCTUHEHUN OTAEIBLHBIX
KJ1acCoB”




Monyas/Paznen/Te

THunbl OLEHOYHBIX

Ne | OK/IIK Pe3yabTar 00yyeHus .
Ma MeponpusTHIA
OK 02 Knaccudukanus, |kauecTBEHHbBIC PEAKIIUH
OK 04 |[cTpoenue u OpPraHMYECKUX COEAUHEHUN
[K... HOMEHKJIaTypa OT/IEJIbHBIX KJIacCOB
JTUEHOBBIC
YIJIEBOJIOPOIBI
3 N3yuuth cTpoeHue sapa 1. Tect «CTpoeHue aTOMOB
Pa3gea 3. O0urasa |aTroMma. XUMHUYECKUX DJIJIEMEHTOB H
XHMUSA npupoaa XUMUYECKON
CBSI3U».
3.1 | OKO01 |Crpoenue XapaxTtepusoBatb BinusiHue |IIpaktuko-
OK 02 BEILECTB. KOHIIEHTpaLUK1 OPUEHTUPOBAHHBIE
IIK... [lepuonuueckuid  (pearupyrolKnX BEUIECTB U [TEOPETUUYECKHE 3aJTaHUS Ha
3aKOH B CBETE TEMIIEpaTyphl HA CKOPOCTh |aHanu3 (haKTOPOB,
AIEKTPOHHOU XUMUYECKUX PeaKiui BIUSIONINX HA U3MCHEHHE
teopuu. CTpoeHue |XapakTepu30BaTh BIUSHUE [CKOPOCTU XUMUYECKON
aToMm. SAnpo MU3MEHEHUs KOHLEHTpauuu |peakuuu. [IpakTuko-
(IpOTOHBI U BEILECTB, PEAKLIUH CPEbl U [OPUEHTUPOBAHHBIE
HEUTPOHBI) U TEeMIIEpaTyphbl HAa CMEIICHUE |3a/IaHUs HA IPUMEHEHHE
3JEKTPOHHAS XUMHUYECKOro paBHOBecus |npuHiuna Jle-lllarense
000J104Ka. JUTSL HAXO0XKIICHUS
DNEeKTPOHHBIE HaIpaBJIeHUsl CMEUICHUS
KOH(pUTYpaIu paBHOBECHSI XUMHUECKOU
aTOMOB peaKklMK U aHan3
XUMUYECKUX (bakTOpOB, BIMSIONIUX HA
3JIEMEHTOB. CMEUIEHUE XUMHYECKOTO
paBHOBeECHUS
3.2 | OK 01 CocTaBnAaTh peakiuu 1. 3agaun HaA cocraBiieHUE
OK 02 COCIMHEHMUS, PA3JIOKEHUSA, |YPAaBHEHUM pEaKIUil:
IIK... oOMeHa, 3aMeIleHus, - COCIMHEHMS,
OKUCITUTEIBHO- 3aMEelIeHUs, Pa3IoKEeHMUS,
Tunbl XUMUYECKUX |BOCCTAHOBHUTEIIbHBIC oOMeHa;
peakuuit peakiuu — OKUCJIUTENBHO-
BOCCTAaHOBUTEIHHBIX
peakuuii C

UCIIOJIb30BaHUEM  METojia
3JIEKTPOHHOTO OajaHca.

2. 3a1a4v Ha pacyeT Macchl
BEIIeCTBa UM 00bEMaA
ra3oB [0  HU3BECTHOMY
KOJIMYECTBY BEILECTBA,
Macce uin 00bEMY OJHOTO
u3 Y4aCTBYIOIIHUX B
p€aKkuuu BCUICCTB,
pacy€Tsl




Monyas/Paznen/Te

THunbl OLEHOYHBIX

Ne | OK/IIK Pe3yabTar 00yyeHus .

Ma MeponpusTHIA
Macchl (00bEMa,
KOJINYECTBA BEILIECTBA)
MPOIYKTOB PEAKIUH, €CIH
OJIHO U3 BEIIECTB UMEET
npuMecu

4 Pasxen 4 HccaenoBarp

XapaKTePUCTUKY
Heoprannueckas
M HEOPraHMeCKX
COCIMHEHU M
4.1 | OK 01 IToustue o Paznnuate xiaccel 1. pelienue 3a1a4 Ha
OK 02 [HeopraHMYecKHMX |HEOPraHMYECKHX HAaXO0KJICHUE MacCOBOMI
IIK ... |coeauHEHUsIX COEIMHEHUH JIOJTU HEOPTaHUYECKUX
COCIMHEHHI
Il | IlpodeccuoHaIbHO-OPUEHTHPOBAHHOE CO/lepKaHMe (COAepKaHNe NPUKJIATHOTO
MO/1YJIfA)

7 Pazpgen 7. OuenuBarthb mociaeAcTBHA |3amuTa Keica (¢ y4eToM
Xumus B ObITY U (OBITOBOM M Oyayiuei
NMPOU3BOJACTBEHHOM | IPOU3BOACTBEHHOM npogeccuoHAIbLHOM
AesiTeJIbHOCTH JAesiTeJIbHOCTH YeJI0BeKa |1esiTeJIbHOCTH)
YyeJI0BeKa ¢ MO3MIuH

JKOJIOTHYECKOMI

0e30IacHOCTH
OK 01  |[Xumus B ObITY U OuenuBats nocnencteus | Keiic (¢ yuerom Oynymieit
OK 02  |npou3BOJCTBEHHOH |OBITOBOW U npogeccuoHaIbHON
OK 04 |medarenbHOCTH MIPOU3BOJICTBEHHOMN JESITEIIbHOCTH)
OK 07  |genoBeka JesATEeIbHOCTH YyeloBeka ¢ |Bo3Mo)KHBIE TEMBI KEHCOB:
IIK ... no3unuii sxosornueckoit | 1. [lorennenue knumara u

0€30I1aCHOCTH

BBICBOOOK/ICHHE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.
2. bynymue marepuansl
JUTSl aBUA-, MAIIMHO- U
pruOOPOCTPOCHHUS.

3. HoBble maTepuaisl 1jist
COJTHEYHBIX OaTapeit.

4. JIexapcTBa Ha OCHOBE
pacTUTEIBHBIX MTPENapaToB
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