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1. OBIIASI XAPAKTEPUCTUKA PABOUYEM ITPOTPAMMBI
OBIIEOBPA30OBATEJBbHOMN JUCIHUATIJIAHBI

1.1 MecTo AuCHUILNINHBI B CTPYKTYpe oOpa3oBarebHoi nporpammsl CITIO
OO6meoOpa3oBaTenbHas  AUCHMIUIMHA «XUMUS»  SABIAETCS  00s3aTE€IbHOM  YacTbhiO
00111e00pa30BaTEILHOrO ITMKIIA 00pa30BaTebHOM MporpamMmbl B cooTBeTcTBUH ¢ PI'OC mo
crenanbHOCcTH 38.02.07 «baHKOBCKOE J1E€710», SIBASECTCS MHBAPUATUBHOW TUCIIUILIMHOM.
YueOHasi IUCHUIUIMHA «XHMHUS» HMEET MEXIPEeIMETHbIe CBSI3U C JUCIHHUILUIMHAMU:
«®Dusukay, «buonorusn».

1.2. leau 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIINHBI:

1.2.1. Hean o0meodpa3oBaTebHOM TUCHUTLIAHBI

dopMUpOBaHHWE y CTYACHTOB TMPEJACTABICHUS O XHUMHYECKOM COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPa KaK OCHOBBI TMPUHSATHS PEIIEHUH B >KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIHIX, OTBETCTBEHHOTO IMOBEJCHHS B PUPOJHON Cpee.

3anayu AUCIUIUIMHBL:

1) copmupoBaTh MOHUMaHKE 3aKOHOMEPHOCTEHM MPOTEKAHUS XUMUYECKUX MPOIECCOB U
SABIICHUN B OKpYXKalolllel cpeie, IENOCTHOW HAyyHOM KapTUHBI MHUpPA, B3aUMOCBS3H U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUsS COCTaBISATH (OPMYJIBI HEOPTAaHMYCCKUX M OPTraHUYECKHX BEIICCTB,
YpaBHEHUS XUMHUYECKHX pEaKlMid, OOBICHATH WX CMBICI, WHTEPHPETUPOBATH PE3YJIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh HABBIKHM MPOBEACHUS MPOCTCUIINX XUMHUYECCKUX IKCIICPHUMEHTATBHBIX
UCCIIEIOBaHUM ¢ coOmoeHueM TmpaBuil 0Oe30MacHOro oOpalleHHsl C BelleCTBaMU U
71a00paTOpHBIM 000PYI0OBAaHUEM;

4) pa3BUTh YMEHHUS HCIOIH30BaTh HHPOPMAIIUIO XUMUYIECKOTO XapaKTepa U3 Pa3IMuHbIX
HMCTOYHHUKOB;

5) cdhopmupoBaTh YMEHHsI TPOTHO3MPOBATH TOCJIEICTBHUSI CBOCH JEATEIBHOCTH H
XUMHUYECKHUX TTPUPOIHBIX, OBITOBBIX U MMPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh TOHHMMAHWE 3HAYUMOCTH JOCTIDKCHMM XWMHUUYECKOW HAyKH U
TEXHOJIOTHH NIl Pa3BUTHSI COLUATLHON M MPOU3BOJICTBEHHOM cep.

1.2.2. IInanupyemble pe3yJbTaTbl OCBOCHHMs 001Ie00pa3oBaTeIbHONH JAMCHMILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocnoBe PT'OC COO
Ocoboe 3HaueHne JUCUUIUIMHA UMeeT pu GpopmupoBanuu OK:



Kox v HaumenoBanue

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

(popmupyembIx 1

KOMIeTeHIuii O01mue JAucaunianHapHbie
OK 01. Bri6upats | B yactu Tpy10BOro BOCIUTaHUSA: - BJIAJIETh CHCTEMOM XMMHYECKHX 3HAHUM, KOTOpas BKJIKOYAET:
CHOCOOBI pelIeHHs 3ajad | - TOTOBHOCTh K TPYAYy, OCO3HaHHE I[EHHOCTU | OCHOBOIIOJIATAIOIIME TMOHATUS (XUMHUYECKUH SJEMEHT, aroM,
npogeccuOHaTBLHON MacTepcTBa, TPYAOTIO0HE; ANIEKTPOHHAsT 000JI0YKa aToma, s-, p-, d-2JIEKTPOHHBIE OpOHTAIN
NesITeNIbHOCTH - TOTOBHOCTh K  AaKTHBHOW  JESTEIbHOCTH | aTOMOB, UOH, MOJIEKYJa, BAJIEGHTHOCTb, JIEKTPOOTPHUILIATEIHHOCTD,
MIPUMEHUTETHEHO K | TEXHOJIOTUYECKOW W COLMAIIbHOW HANpaBJICHHOCTH, | CTETIEHb OKHUCIEHHUS, XUMHUYECKasi CBS3b, MOJIb, MOJISIPHAsI Macca,

Pa3JIMYHBIM KOHTCKCTaM

CHOCOOHOCTh ~ MHULIMUPOBATH,  IUIAHUPOBAThH |
CaMOCTOSATENILHO BBITIOJHATH TAKYIO JCSITEIIbHOCTD;

- UHTEpEC K pa3IuyHbIM cdepaM mpodheccuoHaIbHOMI
NEeSTeIbHOCTH,

OBnanenue YHHUBEPCATbHBIMU
MMO3HABATEIHHBIMH JIEUCTBHUSIMU:

yueOHBIMU

a) 0a30BbIC JIOTHYECKHUE JICHCTBUS:

- CaMOCTOSITEIIbHO (hopMyIIMpoBaTh u
aKTyalu3upoBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMUBATb CYH_ICCTBCHHLII\/’I MpU3HAK HJIN

OCHOBaHUsA  JId CpaBHeHI/ISI, KJ'[aCCI/I(bI/IKaHI/II/I nu
0000IICHMS;
- ompenensaTh IETU  JICATEIBHOCTH,  3a/1aBaTh

MapaMeTpbl U KPUTEPUU UX JOCTUKEHUS;
- BBIABJISATH 3aKOHOMEPHOCTM M TPOTHUBOPEUYMUS B
paccMaTpUBaEMBIX SIBJICHUSX;

- BHOCHUTb KOPPEKTHUBBI B JICSATEIBLHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YIBTATOB LIEJISIM, OLIEHUBATh PUCKHU
MMOCJIE/ICTBUU NCATCIBHOCTH,

- pa3BHBATh KPEAaTUBHOE MBIILJICHUE NPHU PEIICHUHN

MOJISIPHBIM 00BEM, YIIIepOoJHbIN CKelleT, (PyHKIMOHAIbHAs IPYyIIa,
paauKai, u30Mepus, U30Mepbl, TOMOJIOTMYECKUN psiJl, TOMOJIOTH,
YIJIEBOAOPOABI, KHUCIOPOA- M A30TCOAEpIKAIIUE COCIUHEHMS,
OMOJIOTMYECKH AaKTUBHBIE BellecTBa (YIJIE€BOMBI, >KUPBI, OENKH),
MOHOMeEp, MOJHUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COCAMHEHUS, KPHUCTAUIMYECKasi peIIeTKa, THIBI XHUMHUYECKHX
peaxuui (OKHCIUTENIBHO-BOCCTAHOBUTENbHBIE, 9K30-U
SHIOTEPMUUYECKHE, PEAKIMM HMOHHOTO OOMEHa), pPacTBOp,
JIEKTPOJIMTHI, HEDJICKTPOJIUTHI, NEKTPOIUTHYECKAs
JUccoLuanus, OKHCIIUTEIb, BOCCTaHOBUTEIIb, CKOpPOCTh
XMMHUYECKOM pEeaklUu, XUMHUECKOE paBHOBECHE), TEOpUU U
3aKOHBI (TEOPHUS] XMMHYECKOIO CTPOEHHUSI OPraHWYECKUX BEIIECTB
AM. byrnepoBa, TeopHsl 3JIEKTPOIUTHUYECKON JHUCCOLHUAINH,
nepuonanueckuil 3akoH JI.MI. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEpPHOCTH, CHUMBOJHMYECKUH  S3BIK  XUMHH,
(hbakTONOrMuecKue CBEJCHUS O CBOMCTBAX, COCTABE, MOJIYYEHUU U
0€30I1aCHOM  MCIIOJIb30BaHUM BaXHEWIIMX HEOPraHMYeCKHX |
OpPTaHUYECKUX BEIIECTB B OBITY M NPAKTHYECKOW NEATEITHHOCTH
YeJI0BEKa;

- yYMeTh BBIABIATH XapaKTepPHbIE TPU3HAKA W B3aWMOCBSI3b
M3YYEHHBIX MOHITUHN, IPUMEHSATh COOTBETCTBYIOILIHE MOHATHUS TIPU

! Jucyunaunapuvle (npeomemmule) pe3yibmamyl YKa3ul6aOmces 6 coomeemcmeuu ¢ ux noanvim nepeunem 6o @IOC COO ot 12.08.2022r. Ne 732 ons 6a306020 ypoeHs uzyyenus,
07131 YenyOnAeHHO20 YPOBHSL U3YYUeHUs




KU3HEHHBIX TIPOOIIEM

0) 6a30BbIE UCCIIEOBATEIIHCKHUE ICHCTBHS:

- BJIaJIeTh HaBBIKAMHU Y4eOHO-HMCCIIEI0BATEIbCKOW U
MPOEKTHON JEeATENLHOCTH, HABBIKAMU Pa3pEIICHHUS
npo0em;

- BBIBJIATH NPUYUHHO-CIICACTBCHHBIE CBSI3U W
aKTyallu3UpoBaTh 3a7auy, BBLABUTAaTh THIOTE3Y ee
pelIeHUs, HaXOAUTh apTyMEHTHI JIJIsl JI0Ka3aTelbCTBA
CBOMX yTBEpXKJICHUH, 3a7aBaThb MapaMeTpbl H
KPUTEPHUU PEIICHUS;

- aHANIM3UPOBATh TMOJYYCHHBIE B XOJE€ pEIICHUS
3alaud  Pe3yJbTaThl, KPUTHYECKH OIICHUBATH WX
JOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHSX;

- YMETh NEPEHOCHTHh 3HAHMSI B MO3HABATEIHHYIO U
MIPAKTUIECKYIO 00JIaCTH KU3HECATCIIEHOCTH,
- yMeThb HMHTETPUPOBATh 3HAHUS U3
MpeAMETHBIX 00JIacTeH;

- BBIJIBUTATh HOBBIC UJIEH, MIPEATIaraTh OpUTHHAILHBIE
MTOJIXOJIbI U PEIIICHUS;

- CLIOCOOHOCTH UX UCHOJIH30BAaHUS B TIO3HABATENHHOM
U COLIMAIbHOM NPAKTHUKE

Pa3HbIX

OMMCAHUU CTPOEHUSI U CBOMCTB HEOPTAHMYECKUX U OPraHUYECKUX
BCIICCTB U UX HpeBpameHHﬁ; BBIABJIATH B3aUMOCBA3b XUMHYCCKHUX
3HAaHUH C  MOHATHSAMM M NPEACTABICHUSIMH  JPYTHUX
C€CTCCTBCHHOHAYYHLIX NPCIMCTOB,

- YMETh HCHOJIb30BaTh HAMMEHOBAHUS XUMUYECKHUX COECIMHEHUI
MEKIYHAPOAHOTO COK03a TEOPETUYECKON U NMPUKIAJIHON XUMHHU U
TpUBHAJIbHbIC HA3BaHUS BAXHEHUIIUX BEIIECTB (ITUJICH, alleTHIICH,
rmnepud, (enon, QGopmanpaerun, yKcycHas KHUCIOTa, TIUIUH,
yrapHbIil Ta3, YIIEKUCIbIA ra3, aMMHaK, ranieHass HW3BeCTb,
HEeranmicHasd HW3BECTh, IIMThEBAs1 COda H ILPYTI/IX), COCTaBJIATHb
(hopMyIIbl HEOPTaHUUYECKUX U OPTaHUYECKUX BEIIECTB, ypaBHEHUS
XUMHNYCCKUX peaxunﬁ, O6’b$ICH$ITI> HUX CMBICII; HNOATBECPKAATH
XapaKTepHbIE XUMUYECKHE CBOICTBa BEILIECTB
COOTBCTCTBYIOIIMMHU JOKCIICPUMCHTAMH U 3aIllMCAMU ypaBHeHI/Iﬁ
XUMHUYECKUX PEAKIUH;

- YMCTb YCTaHaBJIMBATb MNPUHATJICIKHOCTD HN3YUCHHBIX
HEOPraHUYECKUX W OPraHMYECKUX BELIECTB K OIpPEAESICHHbIM
KJIaccaM M TpynIiaM COEMHEHUH, XapaKTEepU30BaTh UX COCTAB U
BaXHEHIIME CBOMCTBA; ONPENENHATh BUIBl XUMHUYECKUX CBS3EH
(KOBaJ'IeHTHaSI, HOHHAas1, MCETaJllIM4YCCKasd, BOI[OpOI[HaSI), THIIBI
KPUCTAINIMYECKUX  PEIIETOK  BEIIeCTB;  KiIaccU(UIMPOBATH
XUMHYCCKUEC PCAKIINH,;

- chopMHpoBaTh MPEACTABICHUS: O XMMHUYECKON COCTaBIISIONICH
GCTGCTBGHHOHaquOﬁ KapTUHBI MHUpaA, pOJIM XUMHU B IMO3HAHHUUN
SBIIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYIbTYPHI
JUYHOCTH, €€ (DYHKIIMOHATLHON TPaMOTHOCTH, HEOOXOIUMOM NSt
perieHusl MPaKTHYEeCKUX 3a7ad W SKOJOTHUUECKH 00OCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IIPUPOIAHON CpELIE;

- yMeTb MPOBOJUTH pacueThl MO XUMHUYECKUM (opmyrnam u
YPaBHEHUSIM XUMHUYECKHUX PpPEAKUMM C  HUCIOJIb30BAHUEM
(1)I/ISI/IV-IGCKI/IX BCJIMYHH, XapaKTECPU3YIOIINUX BCIIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMa (HOpMallbHbIE
yCIIOBUSI) Tra3oB, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh




CUCTCMHBIC XUMHWYCCKHUC 3HAHHA I IPUHATHUA peIHeHI/Iﬁ B
KOHKPCTHBIX KU3HCHHBIX CUTYyallUAX, CBA3aHHLIX C BCIICCTBAMU
U UX IIPUMCHCHUCM

OK 02. OcCyiecTBISITh
MTOKCK, aHaju3 u
HMHTEPIPETALHIO
uHpopManuy,

He0o0X0 MO VTS
BBIIIOJITHEHUS 3a7a4
podeccuoHaIbHOM
JIEATEIbHOCTH.

B obGnactu INEHHOCTH HAYYHOI'O ITO3HAHM:

- c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKd UM OOIIECTBEHHOM IPAKTUKH,
OCHOBAHHOTO Ha Jianore KYJIbTYP,

CIIOCOOCTBYIOIIIEIO OCO3HAHUIO CBOEr0 MecTa B
MOJUKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOM
KYJIbTYpbl KaK CpEACTBAa B3aUMOJCHCTBUS MEXKIY
JIFOJIbMU 1 TIO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTHM HAay4YHOH JeATEIbHOCTH,

TOTOBHOCTh OCYILECTBIISATh MIPOEKTHYIO u
HCCIIEIOBATENIbCKYIO JIESTEIbHOCTh HWHIAWBUIYAIbHO
U B IpyMIe;

Osnanenue YHUBEPCAIbHBIMU yueOHBIMU

IIO3HAaBATCIIbHBIMHU HeﬁCTBHﬂMHI

B) paboTa ¢ uH(pOpMaIue:

- BIAJETh HaBbIKAMHU MOJIY4YEHUS HHQOpPMAIMH U3
HUCTOYHUKOB  Pa3HbIX THUIOB, CaMOCTOSITENHHO
OCYIIIECTBIISATh TIOWUCK, aHAJIN3, CHUCTEMATH3AIUI0 H
WHTEpIpEeTani0 UHOOPMALIUK PA3IUYHBIX BHUJIOB H
dhopm npecTaBieHus;

- Cco3JaBaTh TEKCTHl B pa3NUYHBIX (opmarax c

y4eToM HazHaueHuss uH}opManud U IEeJIEeBON
ayAUTOpUHU,  BBIOMpas  ONTUMAIBHYIO  (Qopmy
MIpPe/ICTaBICHUS U BU3YyalIH3aliH;

- OLIEHMBAaTh  JIOCTOBEPHOCTb,  JIETMTHUMHOCTb

uHpopManuyd, €e COOTBETCTBUE
MOpaIbHO-ITHYECKUM HOpPMaM;
- HCIIOJIb30BAaTh CPEJICTBA MH(OPMAIIMOHHBIX H

IMpaBOBBIM n

- YMEThb IUIAHMPOBAThb MU BBINOIHATH XUMHUYECKHM DKCIEPUMEHT
(npeBpallleHUsT OpPraHUYECKUX BELIECTB IPU  HArPEBAHUH,
MIOJIyYEHUE OSTWICHA W H3YyYCHHE €ro CBOWCTB, KauyeCTBEHHBIC
peakuuMu Ha  amblIEruiabl, Kpaxmall, YKCYCHYIO KHCIOTY;
JieHaTypalnus OeJIKOB IIPU HarpeBaHUM, LIBETHbIE PEAKLIUU OEIIKOB;
MPOBOJIUTH PEAKIUH MOHHOTO 0OMEHa, ONpPEAesTh CPeay BOIHBIX
pacTBOpOB, KaueCTBEHHbIE peaklUM Ha cyibdar-, KapOOHAT- U

XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHHUSL; pemiathb
SKCIIEpPUMEHTaJbHbIE  3aayd 1o TemMaMm  "Mertamiel" U
"Hemertannel") B COOTBETCTBUM C MpaBWIAMU  TEXHUKHU

0€30I1aCHOCTH IpU OOpaIlleHUH € BEIEeCTBAMU M J1a0OpaTOPHBIM
00Opy/lOBaHUEM;  MPEACTaBIATh  PE3YyJIbTaTbl  XUMHYECKOIO
JKCHEpUMEHTa B (hopMe 3alUCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIMPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;
- YMETb aHAJIM3UPOBATH XMMUYECKYI0 HHPOPMALIUIO, TOIY4aeMYI0
U3 Pa3HBIX HMCTOYHUKOB (CpPEICTB MaccoBOM HMH(OpMalMH, CETb
WnTepHer u npyrue);

- BJIAJICTh OCHOBHBIMU METOJaMU HAYYHOI'O MO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBIEHUHN (HaOdrofeHue, M3MEepeHue, SKCIEPUMEHT,
MOJICIUPOBAHUE);

- yMeThb NPOBOJMUTH pPAcCyeThl MO XHMHUYECKUM (opMylaM H
YpaBHEHMUSIM  XHMHUYECKHMX peaKkUUid €  HCIOJIb30BAHHEM
(GU3NYEeCKUX  BENMYMH, XapaKTEpU3YIOIIMX  BellecTBa C
KOJMYECTBEHHOM CTOpPOHBI: Macchl, 00beMa (HOpMalbHbIE
yCIOBUSI) Tra3oB, KOJMYECTBA  BEIIECTBA;  HCIOJb30BaTh
CUCTEMHbIE XMMHMUYECKHE 3HaHHs s NPUHATHS pEUIeHU B
KOHKPETHBIX KHU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BELIECTBAMU
U UX IPUMEHEHUEM




KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHH B  pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpTraHU3aIMOHHBIX 3ama4 c COOJTIOICHHEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUCHBI,  PECypCcOCOEpexeHHUs, TPaBOBBIX U
9TUYECKHX  HOPM,  HOPM  HH(POPMAIMOHHOMN
0€e30IaCHOCTH;

- BJIAJCTh HABBIKAMH PACIIO3HABAHWSI W 3aIUTHI
uHpopmanuu, uHPOpPMAIMOHHOW  Oe30macHOCTH
JUIHOCTH

OK 04. PaGorats

B

KOJUICKTUBE MW KOMaHAC,

3¢ pexTUBHO
B3aHMMOJICHCTBOBATh
KOJLJICTaMH,
PYKOBOJICTBOM,
KJIMCHTaMH

C

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
Y CaMOOIIPEJIETICHHUIO;

-OBJIa/ICHUE HABbIKAMHU Yy4eOHO-UCCIIEIOBATENbCKOM,
MPOEKTHON U COLMATIbHOM JIEATEIIbHOCTH;

OBnazieHue yHUBEPCAIbHBIMM KOMMYHUKATUBHBIMHU
JICUCTBUSIMMU:

0) coBMeCTHas ACATEIbHOCTD:

- TOHMMAaTh W  HCHOJIb30BATh IPEUMYLIECTBA
KOMaHJIHOW ¥ UHIMBUIyaIbHOU pabOTHI;

- IPUHUMATh I[€IM COBMECTHOW J€ATEIIbHOCTH,
OpPraHu30BbIBaTh U KOOPAMHUPOBATH JCHCTBUS IO €€
JOCTHIKEHHUIO: COCTAaBIISITh IJ1aH JIeHCTBHH,
pacrpenenarb poJM ¢ y4eTOM MHEHUW Y4aCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOUM pabOTHI;

- KOOPJIMHUPOBATH U BBINOJHATH PabOTy B yCIOBUSIX

peanbHOTO0, BUPTYAJILHOTO M KOMOMHUPOBAHHOTO
B3aUMOJICUCTBHS;
- OCYWIECTBJISITh  TMO3UTHUBHOE  CTPATETUYECKOE

MOBEJIEHUE B PANIMYHBIX CHUTYalHUsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITMATHBHBIM
OBnazieHue  yHUBEPCAJIbHBIMH  PETYJISATHUBHBIMHU
IeHCTBUSIMU

I') MPUHSATHE ce0sl U IPYTUX JIOJICH:

- YMETh IUIAHUPOBATHh W BBHINOJHATH XWMHUYECKHH 3KCHEPUMEHT
(mpeBpallleHusT OPraHUYECKUX  BEIIECTB IPU  HArPEBaHUU,
IIOJIyYEHUE OTUJIEHA W WM3YYEHHE €ro CBOWCTB, KayeCTBEHHBIC
peakuuu Ha  ambJerujbl, Kpaxmall, YyKCYCHYIO KHUCIOTY;
JeHarypalys OeJIKOB IIpU HarpeBaHUU, [IBETHBIC PEAKIIUU OEIIKOB;
MIPOBOJUTH PEAKIIMK HOHHOTO 0OOMEHA, ONPEAEISATh CPely BOAHBIX
pacTBOpOB, KaueCTBEHHBIC pEaKkIUH Ha Cyiabdar-, KapOoHAT- U

XJIOPU/I-aHUOHBI, Ha KAaTHOH aMMOHHUSI; pears
OKCIEpPUMEHTAIbHBIE  33Jaud 1o Temam "'Meramisl" U
"Hemetannel") B  COOTBETCTBUM C NpPaBWIAMH  TEXHHUKH

0€30MacHOCTH MPH OOpaIleHUH C BEIIECTBAMU M J1JAOOPaTOPHBIM
00OpyJOBaHUEM;  TPEACTABIATH  PE3YJNbTaThl  XMMHUYECKOTIO
JKCIepUMeHTa B (hopMe 3aluCH YpaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GopMyJINpOBaTh BHIBOJII HA OCHOBE ATUX PE3YJIbTaTOB




- IPUHUMAaTh MOTHBBI M apTyMEHTBI JIPYTUX JIOACH
MIPU aHAJIM3E PE3yJbTAaTOB JAEATEILHOCTH;

- MMPU3HABaTh CBOE MPABO W MPABO JIPYTUX JIFOJCH Ha
OIIUOKHU;

- pa3BUBaTh CMOCOOHOCTh TIOHMMATh MUP C TO3UIUN
JIPYToro 4yeioBeKa

OK 07. CogeiicTBOBaTH
COXPAHEHHUIO
OKpY>Kalolleu cpebl,
pecypcocOepeKeHuIo,

3¢ peKTUBHO AEHCTBOBATH
B UPE3BBIYAHBIX
CUTYaIUsIX

B o0/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMS

- c(hOPMHUPOBAHHOCTb HKOJIOTUYECKOH KYIbTYpHI,
IMOHUMAHUE BIMSHUSA  COLUAIbHO-3KOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MPUPOJHOM U COLIMATIBHOM
Cpelbl,  OCO3HaHWE  IJI00AJIBHOTO  XapakTepa
9KOJIOTUYECKHX MPOoOIIeM;

- IUIAaHUPOBAaHWE U OCYILIECTBJICEHUE JEHUCTBUM B
OKpY)Kalollle Ccpele Ha OCHOBE 3HAHUA LENei
YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

AKTHUBHOE HEIpUATHE ACUCTBUM, NPUHOCAUIUX Bpen
OKpY’Karolllel cpeje;

- YMEHUE TPOrHO3MpOBaTh  HEOJIAronmpUsTHBIE
9KOJIOTUYECKHE TOCNIEACTBUS  MPEIIPUHUMAEMBbIX
JENCTBHN, MPEAOTBPAILATh UX;

- pacIIMpeHHE OIbITa AEATEIBHOCTH IKOJIOTHUYECKOU
HaIpaBJIEHHOCTH;

- OBJIaJICHHE HaBBIKAMHU Y4eOHO-HCCIIE0BATENbCKOM,
MPOEKTHON M COIMAJIbHOW JIEATEIIbHOCTH;

- cOpMHUPOBATH TMPEJICTABICHUS: O XMMHUYECKON COCTABIISIOIICH
€CTECTBEHHOHAY4YHOM KapTHHBI MHpa, POJIM XUMHUU B HO3HAHUU
SBJICHUA TPHUPOJBI, B (OPMHPOBAHUU MBILIUICHUS U KYJIBTYPHI
JMYHOCTH, €€ (PYHKLUMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM UIs
pelIeHus] MPAaKTUYECKUX 3a/1a4 M JKOJOTMYECKH OOOCHOBaHHOTO
OTHOILIECHMSI K CBOEMY 3/10pPOBBIO U IIPUPOTHON CpeIe;

- YMeTh COOJIOAaTh MpaBHJIa SKOJIOTMYECKH IIEJIECO00pa3HOTOo
NOBEJEHUsI B OBITY W TPYAOBOM JEATENBHOCTH B LEIAX
COXpPAHEHHUs CBOErO 3J0pOBbs M OKPYXaIOLIEH IPUPOIHOU
CpeAbl; Y4YMTHIBaThb OINACHOCTb BO3JCHUCTBUS HAa IKUBBIE
OpraHnu3MbI OIMpCACIICHHBIX BCIICCTB, IIOHHUMas CMBICJI
IIOKa3aTes NPeAebHON JOIMYCTUMON KOHIEHTPAuu

B pesynbrare 0CBOGHUS IUCIUILTUHBI 00YYAIOLIUICS 0010/cer umems npakmuyecKutl Onblm NOHUMAHUSL HAYYHOU KapmuHbl MUpa.
Peanu3zanus nporpammsl y4eOHOM JUCHMILIUHBI MPEIyCMaTpPUBAET BO3MOKHOCTh UCIIOJIB30BaHUS 3JIEKTPOHHOTO 00Yy4eHHUs M JUCTAHLIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHI, B TOM YHCIIE JJIsl IPOBEICHHS TPOMEXYTOUHOM aTTecTallluu




2. CTpyKTYypa u cojep:kaHue 001eo0pa3oBaTeTbHON JUCITUNTIHHBI

2.1. O0beM QMCHUILIAHBI H BUAbI YU4eOHOM padoThI

Bup yueOHoii padoThl

O0beM B yacax

O0bem 00pa3zoBaTeIbHOM NMPOrPaMMbI IM CITATIJIMHbI

72
B T.4U.

OcHoOBHOE co/lep:KaHue 64
BT. 4.
TEOpeTUIeCKoe 00yueHue 36
IPAKTUYECKHUE 3aHSITUS 18
1abopaTOpPHBIE 3aHITHUS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME 6
B T.4Y.
TEOpeTHYecKoe 00ydeHne 2
paKTHYecKoe 00y4yeHue 4
Ipomexyrounas arrectamus (quddepeHnnpoBaHHbIi 3a4eT) 2
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2.2. TemaTuyeCcKMi IJIAH M COAEPKAHUE TN CITUTITHHBI

HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 19COB dopmMupyembie
pa3iesioB U TeM JIabopaToOpHbIe U MPAKTHYECKUE 3AHATHUS KOMIIeTEeHIIUH
1 2 3 4
OcHoBHoOe cogepkaHue 64
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 6
Tema 1.1. OcHoBHOe coJep:kaHue 4 OK 01
Crpoenue atoMoB | Teopernueckoe o0ydeHHe 2
XAMAHCCKAX CoBpemeHHass MoOJeab CTpoeHHs aroma. CHMBOJIMYECKHI SI3BIK XUMHUH. XHUMHYCCKUH 3JICMEHT.
SJICMCHTOB 1 OnexTpoHHas KOH(purypanus atoma. Kmaccudukanms XMMHYECKHX DIIEMEHTOB (S-, P-, d-3J€MEHTHI).
npupoma Banentnole  anmekTpoHbl.  BaneHTHOCTb.  DNEKTpOHHas  MPUPOAA  XUMHYECKOH  CBS3H. 2
XUMUHCCKON DJIEKTPOOTPHUIIATEIBHOCTh. BHIBI XHMHUYECKON CBsA3M (KOBAJICHTHAs, WOHHAS, METAUIMYECKasl,
CBA3H BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHusl
IpakTuyeckoe 3ansaTue Ne 1. CTpoeHrne aTOMOB XUMHUYECKUX 3JIEMEHTOB 2*
Pemennie 3amaHuii Ha WCIOJIB30BAHHE XUMHUYECKOW CHMBOJIMKM ¥ Ha3BaHUW COEIMHEHUN 1O
HOMEHKJIATYpe MEXJIYHAPOJHOTO COK3a TEOPETUYECKOH M TPHKIAAHON XUMHH M TPHUBHAJIBHBIX
HA3BaHWUN JUIS COCTABIICHUS XMUMHUYECKUX (POPMYN BYXaTOMHBIX COCAMHEHM (OKCHIOB, CYIb(PUIOB,
THJIPHUJIOB U T.I1.) U APYTHX HEOPTAaHMYECKUX COSAMHEHHUH OT/IEIbHBIX KJIACCOB. 2
[TpakTHdeckue 3aJjaHusl HA YCTAHOBJICHHE CBA3M MEXKIY CTPOSHHEM aTOMOB XHMMHUYECKUX AJIEMEHTOB U
NEPUOIMIECKAM M3MEHEHHUEM CBOMCTB XMMHUYECKHX JJIE€MEHTOB M MX COCIMHEHHH B COOTBETCTBHH C
nojoxeHueM lleproauueckoil CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
Ilepnonnueckuii | [pakruyeckoe 3ansitue Ne 2. [Tepuonuueckas cucrema Xxumuueckux nemeHToB /.M. MenneneeBa 2* OK 02
3aKOH M TabMIa [ Dyspyeckuit cMbici [Mepuoauueckoro 3akona J[.1. Meneneesa. 3aKOHOMEPHOCTH H3MEHEHHS
AW Mennieneesa |cpojicts XUMHUECKHX HIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C
MIOJIOKEHHEM XUMHUYECKOT0 AieMeHTa B [lepuomudeckoit cucteme. MUpoBO33peHUECKOE M HAYIHOE
3HaueHue [lepnonnueckoro 3akona /[.1. Menneneesa. IIporuossl JI.1. Menneneea. OTKpbITHE HOBBIX
XMMHYECKUX JIEMEHTOB. 2
Pemenue npakTUKO-OpPUESHTHPOBAHHBIX TEOPETUUECKUX 33JJaHUI HA XapaKTePU3aIUI0 XUMHUECKUX
aeMeHTOB «MeTaumdeckre / HeMeTAITHUECKUE CBOMCTBA, SJIEKTPOOTPHIIATEIEHOCTh XUMHUIECKUX
3JIEMEHTOB B COOTBETCTBUHU C UX JEKTPOHHBIM CTPOCHUEM U MOJIOKEHHUEM B IEPHOANYECKON CHCTEME
xumMudeckux 3yemenToB [[.M. MengeneeBay
Pa3nen 2. XuMnuyecKkue peakuuu 10
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Tema 2.1. Tumsr OcHoBHOe coaep:kaHue 4 OK 01
XUMHAYECKUX Teopernueckoe o0yuenue 2
peakuui Knaccugukanus v TUIBI XUMHUUECKUX PEAKLUI C yyacTHEM HeopraHuyeckux BemiecTB. CocTaBiieHUe

YpaBHEHUH peakluil COeAMHEHUS, PA3JI0KEHHU, 3aMEILIEHUsI, 0OMEHA, B T.4. PEaKIUil TOPEHUs,

OKHCJICHUSI-BOCCTAaHOBJICHHUS.

VYpaBHeHUs OkHUCIEHUSA-BoccTaHOBIIeHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTEND. 2

CocraBieHue 1 ypaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIMi METOOM 3JIEKTPOHHOTO

Oananca. OKMCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPO/JIE, IPOM3BOACTBEHHBIX IIpoLEeccax U

KHU3HEIEATEIIbHOCTH OPraHU3MOB

IIpakTuyeckoe 3anaTHe Ne 3. OCHOBHbIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUYETHI 110 o

YPaBHEHHUSM XUMUYECKUX PEAKIHA

KonnyecTBeHHbIE OTHOLIEHUS B XUMUHM. MoJb KaKk €IMHMIIA KOJIMYecTBa BelecTBa. MossipHas macca.

3aKOHBI COXpaHEHUs Macchl M 3Hepruu. 3akoH ABoraapo. MoispHbli 00beM razoB. OTHOCUTENIbHAS 5

IUIOTHOCTb ra3oB. Pacyersl Mo ypaBHEHUSAM XMMHYECKHUX PEaKLUil C MCIOIb30BaHUEM Macchl, 00beMa

(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
DNEKTPOIUTUIECKA | TeopeTHuecKoe 0GyueH e 2 OK 04
A MCCOMMANMA M 1 Teopus >1eKTPOIMTHYECKON aucconuanyi. MOoHbL. DIEKTPOIUTEI, HEXIEKTPOIUTEL Peakiuu HOHHOTO
HOHHbII 0OMEH obmena. CocTaBiieHHE peakiuii MOHHOTO OOMEHa MyTeM COCTABJICHUS WX TIONHBIX W COKPAIICHHBIX 2

MOHHBIX yYpaBHeHHH. KnCI0THO-OCHOBHBIE peakuyu. 3a1aHusi Ha COCTaBJIEHUE HOHHBIX Peaklnit

JlabopaTopHoe 3ansiTue Ne 1. Tunsl XuMHUYECKUX peakuit 2*

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB

XUMHYecKHX peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, onpeieNeHne cpeibl BOAHBIX 2

pacTBOpOB. 3a/1aHUsI HA COCTABJICHNE HOHHBIX peaKklui

Crpoenue BeriecTBa 1 xumuueckue peakiun. (Konrponbhas pabora 1) 2
Paznean 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHUX BellleCTB 16
Tema 3.1. OcHoBHOe coaep:kaHue 4 OK 01
Knaccudukanms, Teoperuueckoe o0yueHue 2
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HOMEHKJIaTypa U
CTpPOEHHE
HEOpPraHUYECKUX
BELIECTB

[Ipeamer Heopranudeckoit xumun. Kinaccudukamnus HeopraHUIeCKUX BemiecTB. [IpocThie U ClIoKHBIC
BelecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BELIECTB (OKCUbI, TUAPOKCHIBI, KUCIOTHI, COJIN). B3aumMocBs3b
HEOpPraHMYECKUX BEIEeCTB. ArperaTHble COCTOsIHUSA BenlecTBa. Kpucrtamnnueckue u amopHble
BCIICCTBA. Tumsr KPpUCTANIMYCCKUX PCIICTOK (aTOMHaSI, MOJICKYJIsIpHas, MOHHas, MCTaJIJII/I‘-IeCKaH).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMUECKOM perieTku. 3aBUCUMOCTD
XUMHYECKOI aKTUBHOCTH BCIIIECCTB OT BUAA XHUMHYECKOH CBSA3HU U TUIIA KpHCTaJIJII/I‘ICCKOfI PCHICTKU.
[TpuunHbl MHOrOOOpa3usi BEIIECTB

IIpakTnyeckoe 3ansiTue Ne 4. HoMmeHk1atypa HEOpraHMYECKHX BEIIECTB U XUMHUYECKHE (HOPMYIIbI

2*

HazBanue BemiecTBa UCXO/IS U3 UX XUMUYECKON (DOPMYIIBI I COCTaBICHHE XUMUYECKON (hOPMYIIBI
UCXO/s U3 Ha3BaHuUs BenlecTBa 1o MexxayHapoaHoit (MIOITAK) unu TpuBranbHONH HOMEHKIATYpE.
Pemennie npakTUyecKux 3alaHUl MO KiIacCU(PHUKAIUM, HOMEHKIAType M XHUMHUYECKUM (opmyliam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB (YrapHBIM Ta3, YIVIEKHCIBIA Ta3, aMMHAaK, raiieHas
U3BECTb, HETAIICHAs! U3BECTh, IUTHEBAS CO/IA U JPYTUX): Ha3bIBATh U COCTABIATH (POPMYIbI XUMUUECKUX
BELIECTB, ONPEENIATh PUHAJIEKHOCTD K KJ1accy.

HcTounuku xumMuueckoit uuopmaruu (CpeacTB MaccoBoil HHPpopMaIiy, ceTh IHTepHET u apyrue).
[Towck wHpOpPMAIIK 10 Ha3BAaHUSAM, HICHTU(DUKATOPAM, CTPYKTYPHBIM (hOpMyJIaMm

OK 02

Tema 3.2. Pusuko-
XUMHUYCCKUC
CBOMCTBA
HCOpFaHI/I‘IeCKI/IX
BEIIECTB

OcHoBHOE CoAcpKaHue

TeopeTuquKoe oﬁyqelme

Mertannel. O6uue ¢puznyeckue U XUMMUYECKHe CBOMCTBA MeTauioB. CriocoObl MosyuyeHus. 3HaueHHe
METaJUIOB U HEMETAUIOB B MPHPOJIE M KHU3HEIEATEIBHOCTH YeloBeKa M opraHu3moB. Kopposus
METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH

Hemeramnsl. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HeMeTalUIoB. THIMYHBIE CBOMCTBa
HemetaioB [V— VII rpynn. Knaccuduxanus n HomeHkIaTypa coeqMHEHUH HeMeTaoB. KpyroBopoTsl
OMOT€HHBIX 2JIEMEHTOB B IPUPOJIE

XHUMHUYeCcKHe CBOMCTBA OCHOBHBIX KIIAaCCOB HEOPTaHNYCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCUIA0B, KUCIIOT,
coleit u I[p) 3aKOHOMepHOCTI/I B U3MEHEHUU CBOMCTB IMPOCTBIX BEHIECCTB, BOAOPOAHBIX COCHHHCHHﬁ,
BBICHINMX OKCHUI0B U THAPOKCHUIOB

IIpakTuyeckoe 3ansitue Ne 5. CocraBieHne ypaBHEHUN XUMUYECKUX PEAKIUI C yHaCTHEM IPOCTHIX
Y CJIO’KHBIX HEOPTaHHUYECKHUX BEIIECTB

2*

CocraBiieHHEe ypaBHEHMM XWMHYECKMX PEAKIUH C y4aCTHEM METAUIOB M HEMETaUIOB; OKCHJIOB
METaJUIOB, HEMETAJUIOB W aMQOTEPHBIX JJIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAaHUH U
aM(OTEepHBIX THJIPOKCHUIOB; HEOPTaHUYECKUX COJIEH, XapaKTepU3YIOUINX UX CBONCTBA.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUN Ha CBOMCTBA, COCTAB, IOIYYEHUE U
0e30I1acCHOE HMCNOJIb30BAHUE Ba)KHEHIIMX HEOPraHMYECKMX BEHIECTB B OBITY U NPaKTUYECKOH

OK 01
OK 02
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JACATCIIBHOCTH YCJIIOBCKA

Tema 3.3. OcHOBHOe coiep:KaHue 2 OK 01
Wnentudukauns | JlaGoparopuoe 3ausarue Ne 2. MnenTudukaims HEOPraHUUECKUX BEILECTB 2* OK 02
HCOPraHMYECKHUX  |PerreHHe SKCHCPUMEHTAIBHBIX 337a4 110 XMMHYCCKHM CBOMCTBAM METAJIOB W HEMETA/LUIOB, IIO OK 04
BCIICCTB PacrO3HAaBAHUIO U NOJIYYEHHUIO COCIMHEHUM METAIIIOB U HEMETAJLIIOB.

Nnentuduxanus HEOPraHUYECKUX BEIIECTB C HCIHOJIb30BaHUEM HX (PU3MKO-XMMUYECKUX CBOMCTB, 2

XapaKTepHBIX KAUeCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha cynbdar-, kKapOOHAT- U XJIOPHJI-

AQHUOHBI, HA KATHOH aMMOHHS

CaoiicTBa Heoprannieckux Bemects. (KonrponbHas padota 2) 2
Paznean 4. CTpoeHue U CBOICTBAa OPraHMYECKHUX BeleCTB 24
Tema 4.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccupukanus, | Teoperuueckoe oGydyenue 2
CTpoeHHnE " IlosiBneHue 1 pa3BUTHE OPraHUYECKOU XMMUHU Kak Hayku. [IpeamMer oprannyeckoit xumuu. Mecto u
HOMECHKJIaTypa 3HAYCHHE OPTAaHMYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHUYECKUX XHUMHYECKOE CTPOCHUE KAK MOPSIOK COCAUHEHUST aTOMOB B MOJIEKYJIE COIVIACHO HX BaJ€HTHOCTH.
BEILIECTB OcCHOBHBIE TOJOXKEHUSI TEOPUU XUMHUYECKOTO CTPOCHHS OpraHuyeckux coenuHenuid A.M. Bbytieposa.

VriepoaHslid CKEJIET OpPraHU4eCKON MOJIEKYJbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHWMHUYECKOTO

cTpoeHust MoJiekyn. M3omepust 1 u30Mepshl. 2

[Tonstne o QynkuuoHaneHoit rpynmne. Pagukan. IlpuHIunel KiaccUPUKAMU  OPraHUYECKUX

coeMHeHUN. MexayHapogHas HOMEHKJIATypa M MPUHLIMIBL HOMEHKIATypbl OpPTraHUYECKHX

coenuHeHuil. [lonstre 00 a3zoTcoaepX amuxX COCAMHEHUSX, OHWOJIOTHYECKH AaKTHUBHBIX BEIIECTBAX

(yrmeBomax, xupax, Oelmkax W Jp.), BBICOKOMOJICKYJISIPHBIX COEAMHEHHSX (MOHOMEp, TMOJIUMED,

CTPYKTYpPHOE 3B€HO)

IIpakTuyeckoe 3ansiTue Ne 6. HomMeHkiiarypa opraHMueckux COeJuHEHUN 2*

HomeHnknarypa opraHuyeckux COEIMHEHHH OTAENbHBIX KIIACCOB (HACBIINICHHbIC, HEHACBILIEHHBIE U

apOMAaTHYECKHUE YTIIEBOJOPOBI, CIUPTHI, (DEHOJIBI, allbJETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)

CocraBieHHe TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (HOPMYNI OpPraHUYECKHX BEIIECTB OTIEIBbHBIX 5

KJIACCOB, HCIIOJIB3YS WX Ha3BaHHUS IO CHUCTEMAaTHYECKONW W TPUBUAIBLHON HOMEHKJIAType (dTHIICH,

aleTUIIeH, TIHIEepUH, (eHos, (GopManblIeruj, yKCycHas KHUCIIOTa, TIUIMH). Pacdersl mpocreiiiieit

(dbopMyIbl OpraHu4ecKol MOJIEKYJIbI, HCXO0/IA U3 AJIEMEHTHOT0 cocTana (B %)
Tema 4.2. OcHoBHOe coep:kaHue 12 OK 01
CaoiicTBa Teoperuueckoe obyuenue 6
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OpraHN4YeCKHUX
COE€IUHEHUN

OU3NKO-XUMHUYECKHUE CBOWCTBA OPraHMYECKUX COEJAMHEHUN OTHENbHBIX KIAccoB (0COOEHHOCTH
KJIaCCU(UKALMU U HOMEHKJIATYPhI BHYTPH KJIacca; TOMOJIOTUYECKUH psii 1 o0mas Gpopmyna; n3omMepus;
dbuznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; COCOOBI MOTYUYCHHS):

— TpeleibHbIe YIIeBOAOPOAbI (aJIKaHbl U IUKIOAIKaHbl). ['OpeHre MeTaHa Kak OJIMH M3 OCHOBHBIX
MCTOYHUKOB TEIUIA B IPOMBILUIEHHOCTH U ObITY. CBOMCTBA NPUPOIHBIX YTIIEBOJOPOJIOB, HAX0XK/ICHUE B
MpUPOJIE U NPUMEHEHHUE AJIKAaHOB,;

— HempelenbHble (QJIKEHbl, AlKUHbBl W alKaJWeHbl) U apOMAaTUYECKUE YIIeBOJOponbl. [opeHue
alleTUJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHU JJIsl CBAPKU U PE3KU METAJIJIOB

— KUCJIOPOACOepKAIINUE COSAMHECHHSI (CITUPTHI M (DEHOJIBI, KAPOOHOBBIC KUCIOTHI ¥ A(UPHI, aTbJICTHIbI
U KETOHBI, >XHUPbI, yrieBojsl). [IpakTudyeckoe NPUMEHEHHE HTWICHIJIUKOJSA, [IIHIepUHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, aneTaibAerHAa, YKCYCHOM KHUCIOThl. MpUla Kak COJMU  BBICIIUX
KapOOHOBBIX KUCJIOT. MOIOIIME CBOHCTBA MbLIa

— a30Tcojepalllie CoeIMHEHUs (aMMHBI M aMMHOKUCIOTBHI, Oenku). BblcokoMonekymsipHble
COEJMHEHUs (CUHTETHYEeCKHEe U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOIUMEp, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anys STUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.

["'eHeTHUeCKas CBS3b MEX/1y KJIACCAMU OPTaHUYECKUX COeTMHEHUN

IpakTnyeckoe 3ansitue Ne 7. CBolMCTBa OpraHUYECKUX COSIUHECHUI

2*

CBoiicTBa OpraHMYEeCKMX COEJMHEHUH OTAEIbHBIX KIJIACCOB (TpUBHAIbHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIOCOOBI MOJIyUYEHUs1): peaesbHbIe (aJIKaHbl U IIUKJIOAIKaHbI),
HenpeiebHbIe (AIKEHbI, AIKMHbBI U allKaJHeHbl) 1 apOMaTHUYECKHe YIIIeBOAOPOAbI, COHUPTHI U (PEHOIIBI,
KapOOHOBbIE ~ KHMCIOTBI U 3QUpPbI, adbAETHJIbl M  KETOHBbl, AaMHMHbI M  aAMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHbIE COEIUHEHMs. 3aJaHusl Ha COCTaBJICHHME YPABHEHHM XMMHUYECKUX PEAKIHUl C
y4acTHUEM OPTaHUYECKUX BEILIECTB HA OCHOBAHMHM X COCTaBa M CTPOEHUS

IIpakTyeckoe 3ansaTue Ne 8. CocraBieHHe CXEM peaKIIMi OPraHUYECKUX COCIUHEHUM

2*

CocraBneHue cxeM peakiuuid (B TOM 4YHCIIE€ MO MPEAJIOKEHHBIM I€MOYKaM IpeBpalleHuil),
XapaKTepU3YIOIUX XUMUYECKHE CBOWCTBA OPraHMYECKHX COEIMHEHHMH OTAETBHBIX KJIacCOB, CIOCOOBI
UX TIOJIyYEHHsS] M Ha3BaHUE OPraHWYECKHX COECIMHEHWM 10 TPUBHAIBHOM WM MEXIYHApOIHOU
CUCTEMAaTUYECKON HOMEHKIIATYpE.
Pemenne npakTUKO-OPHUEHTHUPOBAHHBIX TEOPETHMYECKUX 3aJaHMM Ha CBOMCTBA OpPraHWYECKHUX
COCIMHEHUH OTJENbHBIX KIIACCOB

JlabopaTopnasi paGora Ne 3. [IpeBpainieHusi OpraHMuECKUX BEIIECTB IIPU HarpEBaHNUU

2*

Ilonmy4yenue 3TuneHA U U3y4EHHUE €r0 CBOMCTB. MoaenupoBaHue MOJIEKYJI U XUMUYECKUX IPEBPaALICHUN
Ha IPUMepe dTaHa, STUICHA, alleTUJICHA U JP.

OK 02
OK 04
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Tema 4.3. OcHoBHOe coJep:kaHue 6 OK 01
Unenrudurarms Teopernueckoe o0yueHue 4 OK 02
OpTaHIICCKuX Buoopranmueckue coenunenus. llpumenenune u Ouonoruyeckas poib yraeBogoB. OxucieHue OK 04
BEILCCTB, X JIJ€BOJOB — HWCTOYHUK OJHEPrHUM >KUBBIX oOpranu3smMoB. OO1acTM NpPUMEHEHHS AaMHHOKHUCIOT.
SHATCHHC 1 [IpeBpamenust OenKOB MUIIM B opranu3Me. buonornyeckue ¢ynkuuu OenkoB. buonornueckue 2
IpUMCHCHNC B dbyHKIMM )kupoB. Posib oprannueckoil XMMUU B pellieH!H npo0JeM MUIEeBoi 0€30nacHOCTH
ObITOBOIH 1 .| Ponb opranumueckoil XMMUU B pEIICHUH NPOOJIEM SHEpPreTHueckoid Oe30MacHOCTH, B Pa3BUTUU
TPOM3BONCTBEHHON MEAMILMHBI, CO3JaHUH HOBBIX MaT€pUaJIOB, HOBBIX HCTOUHUKOB 3HEPIUHU (aJIbTEPHATUBHBIE UICTOYHUKU
JCATCIILHOCTH sHepruu). OmnacHOCTh BO3ACMCTBHUSI Ha >KUBbIE OPraHU3Mbl OPTaHUYECKHUX BELIECTB OTIENIbHBIX 2
HesoBeka KJIacCOB (yTJI€BOJOPO/bI, CIUPTHI, (EHOJIBI, XJOPOPraHUYECKHE IMPOU3BOJHBIC, AIBJIETHIbI U [Ip.),
CMBICT MOKa3aTelsl NpeIeIbHO JOMYCTUMOMN KOHIIEHTPAINH
Jladoparopnoe 3ansTue Ne 4. VneHTrduKanus opraHM4ecKuX COSTUHEHNN OTICIbHBIX KIaCCOB 2*
Wnentuduxanus opraHUuYECKUX COCIMHEHUN OT/IENbHBIX KJIACCOB (Ha MPUMEpE albIeTUI0B, KpaxMaa,
YKCYCHOH KHCIIOTBI, O€JIKOB W T.I.) C WCIIOJb30BaHUEM WX (U3UKO-XUMHYECKHX CBOUCTB U
XapaKTepHBIX KauyeCTBEHHBIX peakuwii. [leHarypauus Oenka mpu HarpeBanuu. L[BeTHble peakiuu 9
0enkoB. BO3HUMKHOBEHHE AHATUTHUYECKOIO CHUTHajda C TOYKHM 3pEHUS] XUMHUYECKHX IPOLECCOB IPH
MPOTEKaHWU KaYeCTBEHHON PEaKIINH, MO3BOJISIIOIIEH ACHTU(PUIIMPOBATH MPEATIOKEHHbIE OPraHUYECKHEe
BEIIECTBA
CrpykTypa 1 cBoiicTBa oprannuyeckux BemecTB. (KonTponbHas padora 3) 2
Paspea S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKIui 4
CxopocTb OcHoBHOe coaep:kaHue 4 OK 01
XAMUIHCCKIX TeopeTnueckoe oGyuenne 2 OK 02
DCAKIUTH. CKOpOCTh peakIiM, €€ 3aBUCHUMOCTb OT Pa3JIMUYHBIX (aKTOPOB: IMPHUPOJBl PEarupyroOIIUX BEILIECTB,
XuMHiecKoe KOHIEHTPALlUU pearupyromux BeUIeCTB, TeMIepaTypbl M IUIOLIAJM PEAaKIHOHHOW TMOBEPXHOCTH.
paBHOBECHC TennoBble 3¢ (eKTh XUMUYECKUX peakiuil. DK30- U SHAOTEPMHUUECKUE, PEAKIIHUH. 5
OO6patumocTh peakuuii. XUMHUYECKOE DPABHOBECHE U €ro CMEIIEHHE I0J JACWCTBUEM pas3InYHBIX
(akTOpOB (KOHIIEHTpAlLMsl PeareHTOB WM MPOJYKTOB pEaKIMH, JaBICHUE, TEMIIepaTypa) sl CO31aHus
ONTUMAJIBHBIX YCIOBUN MPOTEKaHUs XUMHUYECKUX npoueccoB. [Ipunnun Jle HlaTtense
IIpakTnyeckoe 3anaTHe Ne 9. CKOpOCTh XUMHUYECKUX PEAKLIUI 2* OK 01
Pemienne npakTHKO-OPUEHTUPOBAHHBIX 33aJaHUNA Ha aHaTU3 (PAaKTOPOB, BIMSAIOLUIMX HAa W3MEHEHHE OK 02
CKOPOCTH XMMHYECKON peaKkiuu, B T.4. C MO3UIMHA IKOJIOTUYECKH 11€TIECO00Pa3HOTO MOBEACHUS B OBITY
U TPYZIOBOM JEATEIBHOCTH B LIEIAX COXPAHEHHS CBOETO 3/I0POBbs U OKPY)KAIOILEH IPUPOTHON CPEbl. 2

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHuWii Ha mnpuMeHenue npuHuuna Jle-Illarense mist
HAaXOXIACHUA HalpaBJICHUSA CMCHICHUSA PAaBHOBCCHA XUMHUYECKOHU pPCaKllMK W aHaJIM3 (l)aKTOpOB,
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BJIMAIOIIUX HA CMCIICHUEC XUMHUYCCKOT'O PaBHOBCCHA

Pazpgea 6.

PacTBopsI

Tema 6.1.
IToustue o
pacTBopax

OcHOBHOe coiep:kaHue

TeopeTuyeckoe o0yueHue

PactBopenne kak (u3HKO-XUMHUECKH mporecc. PactBopel. CriocoObl MPUTOTOBICHUS PAaCTBOPOB.
PactBopuMocTs. MaccoBass 1011  pacTBOpeHHOro BeniecTBa. (CMbICH IOKa3aTens MpeAesbHO
JIOITYCTUMON KOHILIEHTPAIMH U €T0 UCIOJIh30BAHNE B OI[CHKE IKOJIOTUYECKOI 0€30MacHOCTH.

[IpaBuiia SKOJIOIMYECKU LEIecO00pa3HOro IMOBEACHUS B OBITY W TPYIAOBOW AESITENBHOCTH B LIEJSAX
COXPAHEHHUS CBOErO 3JI0POBbA M OKPYKAIOLIEH MPUPOJHOM CPEAbl; OMACHOCTh BO3JCHUCTBUSA HA YKUBBIC
OpraHU3Mbl OIIPE/IEIEHHBIX BEILIECTB.

Pemienne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUN HA PACTBOPHI, UCIOJIb3yeMbI€ B OBITOBOU U
IIPOU3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKa

OK 01
OK 02
OK 07

Tema 6.2.
Hccnenosanue
CBOWCTB pacTBOPOB

OcHOBHOe coiep:KaHue

JlaGopaTtopnoe 3ansitue Ne 5. [IpurorosiieHre pacTBOPOB

2*

[TpuroTtoBneHne pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHLIEHTpALUU (C MPaKTUKO-OPHUEHTUPOBAHHBIMH
BOIIPOCaMM) U OIIpe/IeNIEHUE CPeibl BOJHBIX PACTBOPOB.
Pemenue 3a1ay Ha NPUTrOTOBIIEHHE PACTBOPOB

OK 01
OK 02
OK 04

IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COACPKAHUE

Pa3zpen 7.

Xumus B 6I)ITy u HpOI/I3BO)1CTBCHHOﬁ ACATECJIbHOCTH Y€JI0BCKA

Xumus B ObITY U
MPOU3BOJACTBEHHOMN
JeSTeNbHOCTH
YesioBeKa

OcHoBHOE CoAEpKaHuE

Teopernueckoe o0y4enue

Hogeiime nocTukeHuss XUMUYECKOW HAYKH U XUMHUUYECKOU TeXHOJoruu. Pois xumMuu B obecrnieueHun
HKOJIOTMYECKOH, SHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, pa3BUTHH MeTUITMHBIL. [IpaBuiia moucka u
aHajgn3a XUMUYECKOW WHQGOpPMAIMK W3 Pa3IMYHBIX HCTOYHUKOB (Hay4dHas W y4deOHO-HaydHas
JUTepaTypa, CpeicTBa MaccoBoi nH(popmMaluu, cetb HTepHeT)

IIpakTuyeckoe 3ansaTue Ne 10. Xumus B O061Ty. [IpaBuna 6e3omacHoil paboTh CO cpecTBAMH
OBITOBOM XUMHUH

2*

IpakTuyeckoe 3ansaTue Ne 11. JlocTmkeHNs] XUMUYECKOW HAYKU U XUMHYECKON TEXHOJIOTUH

2*

OK 01
OK 02
OK 04
OK 07

IIpomexyTouyHas aTTecTanus MO JUCHUILINHE (1M (] PepeHIHPOBAHHBIN 324€T)

Bcero

72

*3aHATUSA IPOBOASTCS C UCIOJIB30BAHUEM AKTUBHBIX M HHTEPAKTUBHBIX (hopM 00yUeHHs
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3. YcaoBus peajim3anuu NporpaMMbl 00111e00pa3oBaTeJbHOI U CIUTLTHHbI

3.1. TpeGoBaHusi K MUHUMAJIbLHOMY MATEPHAJBLHO-TEXHHYECKOMY 00ecredeHHIo

OcBoeHHe porpaMMbl 001Ie00pa30BATEILHON TUCIIUILIMHBI 00€CTIEYHBACTCS HATHIUEM
CIEIUATM3UPOBAHHOTO Y4eOHOro KaOMHETa, B KOTOPOM HMEETCS BO3MOXXHOCTH OOECIIEYHTh
CBOOOJHBIA JOCTYn B VIHTEpHET BO BpeMs y4eOHOTO 3aHATHS M B IIEpHOJ] BHEY4YEOHOM
JeATEIILHOCTH 00YJalOIINXCS.

[Tomemienne xkabuHETa YAOBJIETBOPSAET TPEOOBAHUSAM CAHUTAPHO-IIHIEMHOIOTMYECKIX
OpaBWJI M HOPMaTHBaM W  OCHAIIEHO THIIOBHIM OOOpyIOBaHHEM, B TOM 4YHCIE
CHEUATU3UPOBAHHON yueOHOM MeOETbIO M CPEACTBAMU O0yUCHHUS.

B xabunere wuMeeTcs MyJIbTUMEIUIHOE OOOPYIOBaHUE, MOCPEACTBOM KOTOPOTO
YYaCTHHKH 00pa30oBaTeIbHOTO MpoIecca MOTYT IMPOCMATPUBATh BU3YabHYIO HH(OPMAIHIO 110
HCTOPHH, CO3aBaTh IIPE3CHTALIUH, BIUICOMATEPHUAIIbI, HHBIE JOKYMCHTHI.

B cocraB y4eOHO-METOAMYECKOTO U MaTepHaTbHO-TEXHUYECKOTo OOecredeHus
porpamMMbl 00111e00pa30BaTeIbHON TUCIUIUINHBI BXOMST:

® HarISAIHbIC TOCOOMS (KOMILICKTHI yaeOHbIX Tabmull (tabauma J[.1. Menneneesa);

¢ KH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTRA;

® DKPAHHO-3BYKOBBIC TTOCOOUS;

® KOMIUIGKT TEXHHYECKOW JOKyMEHTAllud, B TOM YHCJE TNaclopra Ha CpeIcTBa

00y4YeHHsI, ”HCTPYKILIMH 110 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011acCHOCTH;

e OuONIMOTEUHBIN (POHM KAOUHETA;

® PCKOMCHIOBaHHBIC MYJIbTUMEIUITHBIC TIOCOONSI.

B OubmmoreuHoMm ¢oHAe 00pa30BATENBHOTO YUPEKACHUS HUMEIOTCA y4eOHUKH,
o0ecIieunBarONIe OCBOCHUE 00I111e00pa30BaTeIbHON TUCIMIUIMHBI, PEKOMEHIOBAaHHBIC HIIH
JOTYIIICHHbIE Ul HWCIOJB30BaHUS B TMPO(ECCHOHANBHBIX 00pa3oBaTEIbHBIX OpPraHU3ALUSX,
peanu3yonmx 00pa3oBaTENbHYI0 NPOrpaMMYy CPETHEro OoO0IIero oOpa3oBaHHMsS B Npejaenax
OIIOII CIIO nHa 6a3e 0CHOBHOTO 00IIIET0 0Opa30BaHUs, a TAKXKE IHIIUKIIONECANH, CIIPABOYHUKH,
Hay4Hasi, Hay9HO-TIOIYJISIpHAs JINTepaTypa.

B nporecce ocBoeHust mporpammbl 00111€00pa30BaTeIbHON AMCUUILIMHBI 00y4daroIuecs
UMEIOT BO3MOXKHOCTH JOCTyNa K 3JIEKTPOHHBIM Y4eOHBIM MaTepHajaM W 00pa3oBaTeIbHBIM
pecypcaM, MMEIOMIMMCS B CBOOOJHOM JOCTyIle B ceTH MHTepHET (SJIeKTPOHHBIM KHUTaM,
NpaKkTHKyMaM, TeCTaM H JPYTHM TOZOOHBIM pecypcam).

3.2 Pexomenayemble u3AaHUsT W WHPOPMANMOHHBIE MCTOYHMKH JUIS peajlu3anuu
0011e00pa3oBaTEeIbHOM TUCHUILINHBI

1. OcHOBHBIE U3AHUSA

1. Tabpmensn, O. C. Xumus: 10 xnacc: 6a30Bbiif ypoBens : yueOnuk / O. C. 'abpuensn, U. T
Octpoymog, C. A. CnaakoB. — 6-¢ u3n. — Mockga : [Ipocsemenue, 2024, — 128 ¢. — ISBN 978-5-09-
112176-6. — TekcT: 371eKTPOHHBIN // DJIEKTPOHHBIH pecypc udpoBoii odpazoBarensHol cpeast CIIO
PROFo0pazosanue: [caiiT]. — URL: https://profspo.ru/books/132478

2. Taopuensn, O. C. Xumus: 11 xnacc: 6a3oBbiii ypoBeHb : yueOnuk / O. C. I'abpuensu, U. T.
OctpoymoB, C. A. CnankoB. — 6-¢ u3g. — Mocksa : Ilpoceemenue, 2024. — 128 ¢. — ISBN
978-5-09-112177-3. — TekcT: 37eKTPOHHBIN // DIEKTPOHHBIA pecypc IUGPOBOH 00pa30BaTEIBHOM
cpensr CITO PROFo6pasosanue: [caitr]. — URL: https://profspo.ru/books/132479

3.  Andwunorenosa, . B. Xumus : yuyeOHMK W NMPAKTUKYM I CPEIHEro MpodheCCHOHATBHOIO
obpaszoBanus / U. B. Audunorenosa, A. B. badbkos, B. A. IlonikoB. — 2-e u3z., ucnp. u gon. — MockBa:
WznarensctBo IOpaiir, 2023. — 291 c. — (IIpodeccuonansnoe obOpazoBanue). — ISBN 978-5-534-
11719-6. — Tekctr : amektpoHHbI // OOpaszoBarenbHas tuiathopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513807

4.  Hukonbckuii, A. b. Xumus : y4eOHUK W NPAKTHKYM Uil CPEAHEro MpogecCHOHAIBHOIO
obOpazopanus / A. b. Huxonbckuii, A. B. CysopoB. — 2-¢ u3n., nepepab. u jgom. — Mocksa :
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WznatenscrBo HOpaiit, 2023. — 507 ¢. — (IlpodeccuonansHoe odpasoranue). — ISBN 978-5-534-
01209-5. — Tekct : oanekrponnslii // OOpasoBarenbHas Iutardpopma IOpaiir [caiit]. — URL:
https://urait.ru/bcode/513537

5. Xwumwus: y4yeOHUK Ui cpenHero mpodeccuoHansHoro obpasosanus / FO. A. Jlebenes, I'. H.
danees, A. M. I'ony6es, B. H. [llanosai ; mox obeit penakiueii I'. H. daneesa. — 2-¢ uzn., nepepad. u
nmon. — Mocksa : M3marensctBo Opaiit, 2023. — 431 c. — (IlpodeccronanpHoe oOpa3oBaHme). —
ISBN 978-5-9916-7723-3. — Tekcr : anekTpoHHbIl / ObpazoBatenbHas miatdopma FOpait [caiT]. —
URL: https://urait.ru/bcode/513073

2. I[OHOJIHHTGJILHLIC H3JaHuA

1. Aprémosa D.K. OcHoBbl 0obmieii u Onoopranudeckoir xumuu:y4e6. nocodue /3.K.Aprémosa,
E.B.Imutpues.- M.:.KHOPYC,2014.-256 c.

2. Taopuensn O.C. Xumus ans npodeccuii ¥ CHeNHaTbHOCTEH T'YMaHUTApPHOTO U COIMAIBHO-
skoHOMUYeckoro npodunei: yueouuk/O.C.I'abpuensn, N.I'.OctpoymoB .-8-¢ u3zn., crep- M.:Akanemus,
2014.-208 c.

3. Epoxun IO.M.COopHUK TecTOBBIX 3amaHudi 10 XuMuHU:ydeO.mocooue /HO.M.Epoxun.-4
uza.crep.- M.:M3n.nentp «Akanemus», 2015.-128 c.-(IIpodeccrnonansaoe obpa3zoanme).

4.  Epoxun FO.M. Xumust: yue6unk/KO.M.Epoxun.-18.u3x.,cTep.- M.: Akagemus,2014.-400 c.

5. KomrsuioBa H.A. Xumusa u Ouonorus B tadimuax u cxemax /H.A.Konbsuiosa.-6.u31n.- Poctos
v/ J1:®enukc, 2014.-520 c.

6. Xwumwus ans npodeccuil M CHENUANTbHOCTEH €CTECTBEHHO-HAYYHOTO MPO(UIsL: yueOHHK/TION
pen. O.C. T'abpuensna.-3 uzn.,crep.- M.:Akagemus, 2014.-384 c.

3. [lepeuens pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTH « AHTEepHeT»,
HEeO0XO0AUMBIX /IJIf OCBOEHHSI JUCIHUNJIMHBI

1. Enunas komutekius nudpoBbix oOpasoBaresibHbIX pecypcoB. - URL: http://school-
collection.edu.ru/ (nara oopamenus: 05.09.2023). - TekcT: 2MeKTPOHHBII.

2. MunuctepctBo o0OpazoBaHuss M Hayku Poccuiickoit ®epepanuu. - URL:
https://minobrnauki.gov.ru/ (mara oopamienus: 05.09.2023). - TekcT: 371€KTPOHHBIA.

3. Poccuiickas narmonansHast oubmuoreka URL: https://nir.ru/ (nara oGparenus:
05.09.2023). - TekcT: NeKTPOHHBIN

4. denepanbublii moptan «Poccuiickoe odpasoBanue». - URL: http://www.edu.ru/

(mata obpamenus: 10.05.2022). - Tekct: 2MeKTPOHHBIM.

5. http://elementy.ru/
HayuHo-nonymsipHblif POEKT «DiIeMeHThl OosiblIoN Hayku» (pu3mka, XUMHUS, MaTeMaTHKa,
ACTPOHOMHMS, HAYKH O XHM3HH, HayKH 0 3emiie). HoBocTH HaykW, KHUTH, HAYYHO-TIOMYJISIPHBIE
CTaThH, JIEKIUH, SHIIUKIIONEANH.

6. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT HayyHO-TIONYJISIPHOTO XKypHaja « XuMHuA U sku3Hby». XKypHan usnaéres ¢ 1965 r.

7. http://www.xumuk.ru
CaiiT 0 XMMHUU: KJaccuyeckue yueOHUKH, CIIPAaBOYHHUKH, SHIIUKIIONEIUH, TOUCK OPTaHUYECKUX U
HEOPraHWYECKHUX PEaKLUi, COCTABICHUE YPAaBHEHUN PEaKIUil.

8. http://orgchemlab.com/ Caiit, mocBsAIIEHHBII MPaKTHUECKON paboTe B 1a00PaTOPHH.

DJIeKTPOHHBbIEe OUOJIHOTEYHbIE CHCTEMBI

1. DBC O6pazosatensHas miardopma FOpaiit (OBC «tOpaiity) - https://urait.ru/ (¢
07.09.2017 r.)

2. DIeKTpOHHBIN pecype mudpoBoit odpazoBatenbHO cpenasl CI1IO «PROFob6pazoBanue -
https://profspo.ru/ (¢ 01.09.2024 r.)
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4. KOHTpOJIb M OLICHKA Pe3yJ1bTATOB 0CBOCHHS 0011e00pa30BaTe/IbHOI

JTUCIHUILINHBI

KoHTpons M oOlLieHKa pe3ylbTaTOB OCBOCHUS O0IIe00pa30BaTeIbHOW AMCHUIUINHBI
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBJICHHbIE HA (POPMHUPOBAHUE OOLIHX
KOMIIETEHIIMH 10 pa3/ienaM U TeMaM CoJepKaHusl yueOHOro Marepuania.

Ne OK Paszgen/Tema Pe3yanTat 00yuenust Tun OueHquiIX
MepOonpUATHIA
I OcHoBHOe coiep:kaHne
1 Pazpen 1. DopMyJIHpoOBaTH 0a30BbIE
OcHOBBI TMOHATHS ¥ 3aKOHBI XUMHUM
CTPOEHUsI
BellleCTBA
1.1 | OKO01 Crpoenne atoMoB [COCTaBISATh XUMUYECKHE 1. Tect «CTpoeHue aTOMOB
XUMUYIECKUX (hopMyJIBI COSTUHECHHI B XUMUYECKUX JICMECHTOB U
SJIEMEHTOB U COOTBETCTBHUH CO CTETICHBIO MIPUPOJIAa XUMUUECKOU CBSZH.
npupozaa OKHUCJICHUSI XUMHUYECKUX 2. 3agauM Ha COCTABIICHUE
XUMHUYIECKOM 3JIEMEHTOB, UCXOJIS U3 XUMHYECKUX (HOpMYIT
CBSI3U BAJICHTHOCTH U JIBYXaTOMHBIX CO€AUHEHUI
AIEKTPOOTPUIIATETFHOCTH (okcHuIOB, CYyIb(MUAOB,
TUAPHUIOB U T.IL.).
3. 3aganus Ha UCMIONb30BAHUE
XUMHUUYECKON CUMBOJIMKHU U
Ha3BaHUU COEOUHEHUN MO
HOMEHKJIAType
MEXIyHapOJIHOTO COI03a
TEOPETUUECKON U IPUKIATHOMN
XUMUU U TPUBUATEHBIX
Ha3BaHUU AJI1 COCTaBICHUS
XUMHYECKUX (HOpMYIT
JIBYXaTOMHBIX COSIMHEHUI
(okcunoB, Cynb(hUAOB,
TUAPUJIOB U T.I1.) B IPYTUX
HEOPraHWYECKUX COEJMHEHUN
OTZAENbHBIX KJIaCCOB
1.2 | OKO01 [Nepuomuueckmii | XapakrepuzoBath xumuueckue |1. Tect «Mertanmuaeckue /
OK 02 3aKOH W Ta0JIWIIA |3JIEMEHTHI B COOTBETCTBHH C UX |HEMETAIUTMUECKUE CBOHCTBA,
.. Meneneena |I10JI0KEHUEM B IEPUOAUYECKON |IIEKTPOOTPULIATENBHOCTD U
CHUCTEME XUMHUYECKUX CPOJICTBO K AJIEKTPOHY
anemenToB /.M. MenaeneeBa  |XHMMHUUYECKHX 3JIEMEHTOB B
COOTBETCTBHE C HX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B IEPUOJUYECKON
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OK

Paznen/Tema

Pe3yabTar 00yueHus

THI OIeHOYHBIX
MeponpHATHI

CHCTEME XUMUYECKUX
anemenToB /.M. Mennaeneesay.
2. [IpakTudeckuie 3aTaHus HA
YCTaHOBJICHUE CBS3U MEXIY
CTPOCHHEM aTOMOB XUMHUUYECKHUX
AJIEMEHTOB W TTEPHUOTTIECKAM
M3MEHEHUEM CBOMCTB
XUMHYICCKUX JIEMEHTOB M HX
COCAMHEHUI B COOTBETCTBUU C
nojoxxeHueM Ilepuoanueckoit
cHcTeMe.

3. [IpakTUKO-OpUEHTUPOBAHHBIC
TEOPETHYCCKUE 3aaHMs Ha
XapaKTEPHU3AIUIO0 XUMUIECKUX
3JIEMEHTOB: «MeTaumdeckue /
HEMETaAJNIMYSCKHIE CBOMCTBA,
AIEKTPOOTPHUIIATETILHOCTD U
CPOJICTBO K DIIEKTPOHY
XUMHUYCCKUX DJICMCHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHEIM CTPOSHUEM U
TIOJIOKEHUEM B TIEPHOIUIECCKOM
CHCTEME XUMHUICCKUX
anemenToB J[.1. Mennaeneesa»

Pasznen 2.
XumMuueckue
peakuumn

XapakTepu30BaTh THIIbI
XHMHUYECKHX peakuui

KonTtpoasHas padora
«CTpoeHue BelecTBa U
XUMHUYECKHE PEAKINN

2.1

OK 01
OK 04

Tunsr
XUMHUUYECKHX
peaxkuui

CocTaBnaTh peakuuu
COE/IMHEHUSI, Pa3JIOKECHUS,
o0OMeHa, 3aMEIIEeHHS,
OKHCIIUTEIBHO-
BOCCTaHOBHUTEIIBbHBIE PEAKIHN

1. 3amaun Ha cocTaBlIeHUE
YpaBHEHUH peakiuii:

— COCIMHCHHSI, 3aMEIICHHUS,
pasznoxeHust, 0OMeHa;

— OKHUCIIUTEIEHO-
BOCCTaHOBHUTEIHHBIX PEAKIIHI C
WCTIONIb30BaHMEM METO]Ia
AJIEKTPOHHOTO OanaHca.

2. 3agauu Ha pacyeT MaccChl
BelecTBa Wi 00bEMa

ra3oB 0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE
WM 00BEMY OHOTO U3
YYaCTBYIOIIUX B PEAKIIUU
BEILECTB; pac4EThI

Macchl (00bEéMa, KOJTMIeCcTBa
BEIIECTBA) MPOJAYKTOB PEAKIUH,
€CJIM OJTHO W3 BEIIECTB UMEET
MpUMECH
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THI OIeHOYHBIX

Ne OK Paznen/Tema Pe3yabTat 00yuenust .
MeponpuATHI
2.2 Onextponutudec |CoOCTaBIATh ypaBHEHHSA 1. 3amaHus Ha cocTaBJlIeHHE
Kasl TUCCOIUAIIMSI |XUMHUECKUX PEaKIUi HOHHOTO |MOJICKYJISIPHBIX M HOHHBIX
Y MOHHBIN 00MeH |0OMEeHa C y4acTuemM peaxiuii ¢ yaacTHeM KHCIIOT,
HEOPraHUYCCKUX BEIICCTB OCHOBaHWUI1 U CoJIcH,
YCTaHOBJICHHE U3MEHEHUS
KHCIIOTHOCTH CPEIbI
2. JlabopartopHas pabota "Turmbr
XUMUYIECKUX peaKIi”
3 Pazpea 3. HccnenoBats cTpoenne u KonTpoabHas padora
CtpoeHnue u CBOICTBA HEOPraHUYECKHUX «CBoiicTBa HEOPraHMYECKUX
CBOICTBA BellecTB BeLIeCTB)»
HEOPraHu4YecKuX
BelleCTB
3.1 [ OK 01 Knaccudukamms, |Knaccudumnmporars 1. Tect «Homenkmnarypa u
HOMEHKJIaTypa ¥ |HEOpTaHMYECKHUE BEIECTBA B Ha3BaHHE HEOPTAHUIECKIX
CTpOeHHE COOTBETCTBUHM C UX CTPOCHUEM |BEIIIECTB UCXOMS U3 UX
HEOPTaHHYECKUX XUMHYECKOUN (DOPMYITBI HITH
BEIIECTB COCTAaBJICHUE XUMHUCCKOM
(hopMyJIBI UCXOIS M3 Ha3BaHHS
BEIIECTBA [0 MEXTyHAPOIHOM
WJIY TPUBHAIIBHOMN
HOMEHKIIAType».
2. 3agaun Ha pacdeT MacCOBOM
Jtoyii (MacChl) XUMHUIECKOTO
areMeHTa (COSAMHCHNS) B
MOJIeKyJIe (CMecH).
3. [IpakTuueckue 3a1aHus Mo
KJIACCU(UKAINH, HOMEHKJIATYpe
Y XUMHUYECKUM (hopmyriam
HEOPTaHWYECKUX BEIIECTB
Pa3IMYHBIX KIaCcCOB.
4. TlpakTHueckue 3aaHus Ha
onpezeneHne XUMIUIECKOM
AKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BHJ]a XUMHUYECKOH
CBSI3U M TUIIA KPUCTAJUIMYECKOM
pelIeTKH
3.2 [ OK 01 ®duzuko- YcTaHaByMBaTh 3aBUCUMOCTh 1. Tect «OcobeHnocTn
OK 02 XUMHUYECKUE (U3UKO-XUMUYECKHX CBOUCTB  |XMMHUYECKHX CBOWCTB OKCH/IOB,
CBOWCTBa HEOPraHWYECKUX BEIIECTB OT KHCIIOT, OCHOBaHHH,
HEOPraHMYECKUX |CTPOCHUS aTOMOB U MOJICKYJ, 2 |aM()OTEPHBIX THAPOKCHIOB U
BEIIECTB TaK)Ke THITa KPUCTAJUIMYECKON | COJeiy.

peIIeTKH

2. 3agaHus Ha COCTaBICHUE
YpPaBHEHUH XUMUYECKUX
peakuii ¢ yuacTueM MpoCThIX U
CJIO’KHBIX HEOPTaHUIECKUX
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THI OIeHOYHBIX

Ne OK Paznen/Tema Pe3yabTat 00yuenust .
MeponpuATHI
BEIIECTB: OKCUIOB METAJLIOB,
HEMETAIIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHIMIECKUX
KHCJIOT, OCHOBaHHN U
amM(OTEpHBIX THIPOKCHIIOB,
HEOPraHWYECKUX COJIeH,
XapaKTepU3YIOIIUX UX CBOWCTBA
¥ CIOCOOBI MTOITyYeHUsI.
3. [IpakTHKO-OPUEHTUPOBAHHBIC
TeOpeTHUIeCKHe 3aaHns Ha
CBOICTBA U MOJIyYCHHE
HEOPTaHMYECKUX BEIICCTB
3.3 [ OK 01 Wnentudukamus |MccnenoBath KauecTBCHHBIC 1. [IpakTHKO-OpHEHTHPOBAHHBIC
OK 02 HEOPraHWYECKUX |pEaKkLiMd HEOPraHUYECKUX 3a/1aHHs 110 COCTABIICHUIO
OK 04 BEILIECTB BELLECTB XUMHUYECKUX pEaKLHi ¢
y4acTUEM HEOPTaHUYCCKUX
BEIICCTB, UCIOIb3YEMBIX IS UX
UAeHTH(DUKAIIHH.
2.JlabGoparopHas padora:
“Unentndukanus
HEOPTraHUYECKUX BEIIECTB”
4 Paznex 4. HccnenoBats cTpoeHne u KonTtpoibHas pabdora
Ctpoenue u CBOMCTBA OPraHMYecKuX «CTpoenue U CBOWCTBA
CBOMCTBA BelIECTB OPraHUYeCKNX BEIIECTBY»
OpPraHnYecKHuxX
BeIIeCTB
4.1 | OK 01 Knaccudukanus, |Knaccudummporars 1. 3aganust Ha cOCTaBJIECHUE
CTpOCHUE U OpraHUYECcKHUe BEIICCTBA B Ha3BaHUN OPraHUYECKUX
HOMEHKJIaTypa  |COOTBETCTBHUH C UX CTPOCHHEM |COEIWHEHUI 10 TPUBHAIHLHON
OpPTaHHYECKUX WM MEXTyHAPOTHOM
BEIIECTB CUCTEMaTUYECKOU
HOMEHKIIaType.

2. 3amaHus Ha COCTaBIIEHHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpTraHNYCCKUX BEUICCTB
OT/EJBHBIX KIIaCCOB.

3. 3aaun Ha OmpeaeseHne
npocreiieit GopMysi
OpPraHUYECKOW MOJIEKYJIBL,
WCXOJIsl U3 AJIEMEHTHOTO
cocrana (B %)
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THI OIeHOYHBIX

Ne OK Paznen/Tema Pe3yabTat 00yuenust .
MeponpHATHI
4.2 | OK 01 CBolicTBa VYcTanaBiuBaTh 3aBUCUMOCTD 1. 3aganus Ha cOCTaBJIEHUE
OK 02 OpPraHUYECKUX (U3UKO-XUMHUUECKUX CBOMCTB  |ypaBHEHHH XUMHUYECKUX
OK 04 COCTMHECHUH OpTraHWYIECKUX BEIIECTB OT peaxiuii ¢ yaacTHeM
CTPOEHUS MOJIEKYT OpraHMYEeCKUX BEIIECTB Ha
OCHOBaHWH MX COCTaBa
CTPOEHHS.
2. 3ajaHus Ha COCTaBIICHUE
YpaBHEHUH XUMUIECKHUX
peaxuuii, WUTIOCTPUPYIOLINX
XIMHYECKHE CBOWCTBA C YIETOM
MEXaHU3MOB TIPOTEKAHU
JIAHHBIX peakuuil u
TE€HETUYECKON CBA3ZH
OpraHMYECKUX BEUIECTB Pa3HbIX
KJIACCOB.
3. PacueTHsle 3agaun 1o
YPAaBHEHUSAM PeaKLUil ¢
Y4acTHEM OPTaHUIECKUX
BEIIECTB.
4. JlabopatopHas paboTa
“IIpeBpalieHust OpraHUYECKUX
BELIECTB IIPH HarpeBaHUM"
43 | OK 01 Unentnduxammsa |McciaenoBath KaueCTBEHHBIE 1.IIpakTHKO-OpHEHTHPOBAHHEIE
OK 02 OpraHUYeCKUX peaKkuy OPraHUuYECKUX 3a/1aHHs 110 COCTABIICHUIO
OK 04 BEIIIECTB, UX COE€OUHEHNN OTOEIbHBIX XUMHUYECKUX PEaKLHi ¢
3HAYCHHE U KJIACCOB Y4acTHEM OPTaHUIECKUX
MIpUMEHEHHUE B BEIIECTB, B T.4. HCTIOJIb3YEMBIX
OBITOBOM U JUTSL UX WJIEHTH(DHUKAIH B OBITY
MIPOM3BOJICTBEHHO Y TIPOMBIIIVIEHHOCTH.
U IesITEeNbHOCTH 2.JlaboparopHas pabora:
qeJI0OBEKA “Unentndukanys
OpPTaHUYECKUX COEAUHEHUN
OTIEJBHBIX KJIACCOB™
5 Pazpneu S. XapakTepu30BaTh BIUsIHUE
Kunernyeckue u |pa3jin4HbIX GaKTOPOB HA
TepMOAMHAMHUYE |paBHOBeCHE M CKOPOCTh
CKHe XUMHMYECKHX peakuii
3aKOHOMEpPHOCTH
NPOTEKAHUA
XHMHYECKHX
peakuuit
5 | OKO0l1 CkopocTb XapakTepHu30BaTh BINSIHUE [IpakTHKO-OpUEHTHPOBAHHBIE
OK 02 XUMUYECKUX KOHIICHTPAaLMU PEarupyrolux |TEOpEeTUYECKUE 3aJaHus Ha
peakuuii. BEIIECTB U TEMIIEpaTyphl Ha aHanu3 (akTopoOB, BIHUSIONINX
XuMHUECKOE CKOPOCTb XUMHUYECKUX PEAKINI |Ha U3MEHEHUE CKOPOCTHU
paBHOBECHE XapakTepu3oBaTh BIUSIHUE XUMHUYECKON peakiivu.
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THI OIeHOYHBIX

Ne OK Paznen/Tema Pe3yabTat 00yuenust .
MeponpuATHI
W3MEHEHUS KOHIICHTPAIUU [TpakTHKO-OpUECHTHUPOBAHHEIC
BEILIECTB, PEAKIIUU CPEJIbI U 3aJlaHus Ha TPUMCHCHUC
TEMIIEpaTypbl HA CMELLEHUE npunnuna Jle-Illatense pis
XUMHUYECKOTO PaBHOBECHSI HaXO0XJICHUS HAIpPaBJICHUS
CMEIIeHUS PABHOBECHS
XIMHYECKON PeakIiyl U aHaIIN3
(hakTOpOB, BIUSIONINX HA
CMEIIeHNEe XUMUIECKOTO
paBHOBeECHUS
6 HccnenoBaTh HCTHHHBIE
Pazpea 6.
PACTBOPBLI € 3a1aHHBIMHA
PacrTBOpBI
XapaKTepuCTHKAMU
6.1 | OKO01 ITonsaTue o Pasznuyate ucTuHHBIE pacTBOpHI |1. 3a1aun HA IPUTOTOBIICHHE
OK 02 pacTBopax pacTBOpPOB.
2. IIpakTUKO-OpHUEHTUPOBAHHBIC
pacyeTHBIC 3a/1aHUA Ha
JIMCTIEPCHBIE CUCTEMBI,
KCIIOJIb3yEeMbIE B OBITOBOI U
MPOU3BOICTBEHHOU
JIEATENEHOCTH YeTIOBEeKa
6.2 [ OK 01 Uccnenopanne  |HMccnenoBarh Gusmko- JlaGoparopHas pabora
OK 04 CBOICTB XUMUYECKHUE CBOMCTBA “IIpuroroBneHue pacTBOPOB”
pacTBOpOB HCTUHHBIX PAaCTBOPOB
Il | IlpodeccuoHaTbLHO-OPUEHTHPOBAHHOE COAEPKAHUE
7 Pa3znen 7. OueHuBaTH MOCJIECTBUS 3amuTa Keiica (¢ yueTom
Xumusi B ObITY ¥ |OBITOBOI U Oyayueil mpogeccnoHaIbLHOM
NPOU3BOACTBEHH (IPOU3BOICTBEHHOM AesiTeJIbHOCTH)
oii AesITeJHLHOCTH YeJI0BeKa C
JAesiTeIbHOCTH  |MO3UIUI 3K0JI0THYeCKOit
YyeJIoBeKa 0e3omacHOCTH
OK 01 Xwumus B ObITy 1 |OLIEHUBATH MTOCIIECTBHS Keiic (c yaerom Oymymieit
OK 02 MPOM3BOJICTBEHHO |OBITOBOM M MPOM3BOACTBEHHOH |MpodeccHoHaIbHOI
OK 04 U IeITEIbHOCTH |JeATEeNbHOCTH YeJIOBEKA C JIEATEITLHOCTH)
OK 07 JeJIOBEKa MO3HUIUHA SKOJIOTHYECKON Bo3MoKHBIE TEMBI KEHCOB:

0€e30I1aCHOCTH

1. IToTemienue K1uMarTa 1
BBICBOOOK/ICHHE Ta30BhIX
THJIPATOB CO JHA OKeaHa.

2. Byaymue matepuabl st
aBHMa-, MaIlIMHO- U
puOOPOCTPOCHUSI.

3. HoBble MmaTepuaisl 1iis
COJIHEYHBIX Oarapei.

4. JlekapcTBa Ha OCHOBE
PaCTHTEIBHBIX MPETapaToB
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