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PabGouas mporpamma yueOHOW muctumiauabl «OVY.12 Xwumus» i oOydaromuxcs
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mo crnennanbHocT  44.02.01 JlomkoapHOE 00pa3oBaHHE, YTBEP)KISHHOTO  MPHKA30M
MunucrepcrBa mnpocenieHuss Poccuiickon ®epepanuu ot 17.08.2022 Ne 743, c¢ yuetom
MIPUMEPHOI o0pa3oBaTeNbHOM  MPOrpPaMMBlI, dbenepaibHOTO  TOCYJAPCTBEHHOTO
00pa30BaTENIbHOTO CTAaHJApPTa  CpelHero oOlmiero o0pa3oBaHUsA, YTBEPXKIACHHOTO IPUKA30M
MunuctepcrBa obpasoBanusi U Hayku Poccuiickoit @enepanuu ot 17 masg 2012 r. Ne 413, u
MoJIOKeHU  (eziepanbHoil  00pa3oBaTeNbHOM MPOrpaMMbl CpeAHEro o01iero oOpa3zoBaHUs,
YTBEPKJICHHOM mpukazoM MunHuctepcTBa npocsenienus Poccuiickoit @enepannu ot 18.05.2023
r. Ne 371.

Pabouvast mporpaMma paccMoTpeHa U 0J00peHa Ha 3aCelaHuH LIUKJIOBOW KOMUCCHU
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1. OBIIASI XAPAKTEPMCTUKA PABOYE MPOTPAMMBI YYEBHOM
JUCHUIIIAHBI «OY1.12 XUMUS»

1.1. MecTO TMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/1bHOM IPOrpaMMbl

VYyeonas nucuuminna «OY .12 Xumus» sBAsSETCS 4acThio 00IC00pa30BaTEIHLHOTO
uKjIa o0pa30oBaTENIbHONW IMPOrpaMMbl B COOTBETCTBUM C (peepajbHbIM TOCYJapCTBEHHBIM
oOpasoBaTelbHBIM CTaHAapTOM Mo creruaibHocTH 44.02.01 «JlomkoasHOE OOpa3oBaHHEY,
YTBEpPXKACHHBIM NpHKa3oM MunHuctepcTBa mpocsenieHus Poccuiickonn ®Penepamuu ot
17.08.2022 1. Ne 743.

1.2. Hean 1 muiaHupyemble pe3yabTAaThl OCBOCHHUS YUeOHOM TUCIIUTIINHbI

1.2.1. lesu y4eOHOM JUCUMIIIIMHBI

Henssmu  m3ydyenust npenmera «OVYJ.12 Xumusa» Ha ypoBHE CpEOHEro OOIIEero
oOpa3oBaHus Ha 0a30BOM YPOBHE SIBIISIOTCS:

dopMHUpOBaHUE Y CTYJEHTOB MPEACTABICHUS O XUMHUYECKON COCTABIISIFOIIECH €CTeCTBEHHO-
HAay4YHOM KapTUHBI MHpPa KaK OCHOBBI MPHUHATUS PELIEHUN B KU3HU M TMPOU3BOACTBEHHBIX
CUTYallUsX, OTBETCTBEHHOT'O MTOBEJCHUSI B TIPUPOJIHOM cpejie.

3ajauu JUCHUTLIINHBI

1) cdpopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XMMHYECKHX MPOIIECCOB U
SABJIICHUNA B OKpYXKalIlel cpeae, IEeNOCTHOM HaydyHOM KapTUHBI MHpa B3aUMOCBSI3M U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUBaTh YMEHHE COCTABJIATH (POPMYJIbI HEOPraHMYECKUX M OPraHMYECKHUX BEIECTB,
YpaBHEHUS XMMHUYECKUX peakiuil, OOBSICHATh HX CMBICH, HHTEPIPETHPOBATH PE3YJIbTAThI
XUMHYECKHX IKCIIEPUMEHTOB

3) ¢opmupoBaTh HAaBBIKM MPOBENEHUS MPOCTEUIIMX XUMUYECKHX HKCIEPUMEHTAIBHBIX
UCCIIeIOBAaHUN C COONIOJICHHMEM TIpaBWiI 0O€30MacHOCTH OOpalieHus C BEIIeCTBAMU U
nabopaTopHbBIM 000PYOBaHUEM;

4) pa3BuBaTh YMEHHUS UCHOJb30BaTh HMHPOPMALMIO XHMHYECKOTO Xapakrepa U3
Pa3TUYHBIX HCTOYHHUKOB,;

5) cdopmupoBaThb yMEHMsSI MPOTHO3UPOBATH TMOCIHEACTBUS CBOEWU JEATENBHOCTH U
XUMHUYECKUX MPUPOTHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX MPOILIECCOB;

6) cdopMupoBaTh IMOHMMaHHWE 3HAYUMOCTH JOCTHKEHUS XUMHYECKOW HayKh U
TEXHOJIOTUH JJI pa3BUTHS COLMAIIBHON U MPOU3BOJCTBEHHOM cep.

1.2.2. Ilnanupyemplie pe3yabTATHI OCBOCHHSI Y4€OHOM TUCIIUIIHHBI

Oco0oe 3HavyeHMe TUCHUIUIMHA uMeeT rpu popmupoBanuu u pazsutuu OK 01, OK 02, OK
04, OK 07 n IIK1.1.

Koa n Ilnannpyemble pe3yJibTaThl 0CBOCHHSI JUCITUNIJIMHBI
HaMMEHOBaHUe Oo0ume JAucunmimHapHbie (MpeIMeTHbIE)
(opmupyembIX
KOMIIeTeHIUii

OK 01. B vacTtu TpynoBoro BoCiuTaHus: - BJIAJETb CUCTEMOI XUMHYECKUX
Bri6upath - TOTOBHOCTb K TPY/Y, OCO3HAHHUE




CHOCOObI
pelIeHus 3a1aq
po¢eCCHOHAIIbH
O# IeSATENbHOCTH
MIPUMEHUTEIHHO
K pa3IM4HbIM
KOHTEKCTaM

IIEHHOCTH MacTePCTBa, TPYAOIIO0HE;
- TOTOBHOCTh K aKTUBHOM JICATECILHOCTH
TEXHOJOTHYECKON U COIMaIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTD
WHUILIMAPOBATH, TUIAHUPOBATH U
CaMOCTOSITEIILHO BBITIOJIHATH TAKYIO
NESATEIbHOCTD.

OBnazneHue yHUBEpPCAIbHBIMU
y4eOHBIMHU MTO3HABATEIHHBIMH
JICUCTBUSIMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBUS:

- CAaMOCTOATENBHO (POPMYTUPOBATH U
aKTyaJIM3UpPOBaTh IPOOIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBAThH CYIIECTBEHHBIH
MIPU3HAK WJIH OCHOBAHHUS IS
CpaBHEHUs, KJaccu(pHUKaIuu U
00001IIEHHS;

- ONIPEACIIATh LENIN AeATETHbHOCTH,
3aJ1aBaTh apaMeTPhl U KPUTSPUH UX
JOCTHKCHHS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTHBOPEYHS B pacCCMaTPHUBAEMBbIX
SIBJICHHSIX

- BHOCHTh KOPPEKTHBBI B ICITCIILHOCTb,
OIICHUBATh COOTBETCTBUE PE3YIIHTATOB
L[eJISIM, OIICHUBATh PUCKU TTOCTIEACTBUIMA
JEATEIbHOCTH;

- pa3BHUBaTh KPEaTUBHOE MBIILIICHUE
MIPY PEIICHUH KU3HESHHBIX TPOOIIEM.
0) 6a30BbBIE UCCIIEIOBATEIIbCKUE
JICUCTBUSA:

- BIAJIeTh HaBBIKAMU y4eOHO-
HCCIIEA0BATENIBCKON U POEKTHOM
JEeSITeIbHOCTH, HAaBBIKAMU pa3peIIeHUs
npo0em;

- BBISIBIISITH IPUYUHHO-CIIE/ICTBEHHBIC
CBSI3M U aKTYyaJIM3UPOBATh 3a/1a4y,
BBIIBUTATh THIIOTE3Y €€ PelIeHus,
HaXOJUTh apTYMEHTBI JIS
JI0Ka3aTeNIbCTBAa CBOMX YTBEPKIACHUIA,
3aJ1aBaTh apaMeTPbl U KPUTCPUHU
pelIeHus;

- aHAJIM3UPOBATH MOJyYECHHBIC B XOJIe
pelIeHus 3a/1auu Pe3yIbTaThl,
KPUTHUYECKH OI[CHUBATh HX
JIOCTOBEPHOCTb, POTHO3UPOBATH
W3MCHCHHE B HOBBIX YCIIOBHSX;

- YMETh MEPEHOCUTD 3HAHUS B
MTO3HABATEIHHYIO M MPAKTHYECKYIO
00J1aCTH )KU3HEIEATCIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3

3HaHUH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIOLI1E NOHATHUS
(XMMHUECKUI 37IEMEHT, aToM,
AJIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
3JIEKTPOHHBIE OPOUTAII ATOMOB, HOH,
MOJIEKYJIa, BaJIEHTHOCTD,
AJIEKTPOOTPHULATEIBLHOCTD, CTETIEHD
OKHCJIEHUSI, XUMHUECKas CBA3b, MOJIb,
MOJIIpHasi Macca, MOJISIpHBIN 00BEM,
YIJIEPOJHBIN CKeleT, (yHKIMOHAIbHAs
rpyIa, paaukai, U30Mepusi, H30Mephl,
rOMOJIOTMUYECKUH psijl, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPOA- U
a30TcoJIeprKalllUe COeITUHEHMS,
OMOJIOrMYECKH aKTHBHbIE BEIIECTBA
(yrimeBopbl, )XUpbl, OEIKN), MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS],
KpUCTAJNINYECKasl PEIIeTKa, TUIIbI
XMMUYECKUX peakuil (OKMCIUTEIbHO-
BOCCTaHOBUTEIIbHBIE, 3K30-U
HHJIOTEPMHUUYECKHE, PEAKLIUU HOHHOT'O
oOMeHa), pacTBOp, JIEKTPOIHUTHI,
HERJIEKTPOJIUTBI, AJIEKTPOIUTHYECKAs
JUCCOLIMAIINS, OKHCIIUTEb,
BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOU
peaxkuy, XMuMUYECKOE PAaBHOBECHE),
TEOPHH U 3aKOHBI (TEOPHSI XUMHUYECKOT'O
CTPOEHUS OpraHnyeckux BemecTs A.M.
bytiiepoBa, TEOpHS 2JIEKTPOIUTHUECKON
JIACCOLIMAIMU, TIEPUOUNYECKUIN 3aKOH
.. MenneneeBa, 3aKOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XUMUH,
(haKTOJIOTHUYECKHUE CBEACHUS O
CBOIICTBaxX, COCTaBe, MOJIYYEHUH U
0€301acHOM HCIOJIb30BAHUN BAKHEHIIINX
HEOPraHUYECKUX U OPraHM4eCKHUX
BEIIECTB B OBITY U IPAKTUYECKOMH
JIESITEIbBHOCTH YEJIOBEKa,

YMETb BBISIBIISATh XapaKTEepPHbIE PU3HAKU
Y B3aUMOCBSI3b U3YUEHHBIX MMOHSATHH,
MPUMEHSITh COOTBETCTBYIOIINE MTOHSATHS
IIPY OIIMCAHUM CTPOEHUS U CBOWCTB
HEOPraHMYECKUX U OPraHM4eCKHUX




Pa3HBIX TMPEIMETHBIX 00JIacTeH;

- BBIJIBUTATh HOBBIC UJICH, TIPEIaraTh
OpUTHHAJILHBIC ITOIX0/IbI U PEIICHUS;
- CIOCOOHOCTh UX MCIIOJIb30BaHUS

B ITIO3HABATEJILHOM M COIUAILHOM
MIPAKTUKE

BEILECTB U UX MPEBPAILCHUI; BBISBISITh
B3aHMMOCBSI3b XUMHUYECKHX 3HAHUM C
MOHATUSIMUA U MPEICTABICHUSIMU IPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETb UCIOJIb30BaTh HAUMEHOBAHUS
XUMHUYECKHUX COCOUHEHUN
MEKTYHApOAHOTO COK3a TEOPETUYECKOMN
Y TIPUKJIATHON XUMUHU U TPUBUAIBHBIC
Ha3BaHUS BAXKHEHIITNX BEIIECTB (ITHIICH,
aleTUJICH, TIIUIEPHH, PeHOT,
dbopmaibieru1, yKCycHas KUCIIOTa,
[JIMIWH, YTapHbIN ra3, YriIeKUCIbIN ras,
aMMHaK, TalieHas U3BeCTh, HeraleHast
M3BECTb, MUTHEBAS COJIA U IPYTUX),
COCTaBJIATH (POPMYJIBI HEOPTAHUYECKUX U
OPraHUYEeCKHUX BEUIECTB, YPABHECHUS
XUMHUYECKUX PEAKIUH, OOBSICHATD UX
CMBICJT; IOATBEPKIATh XapaKTEPHbIE
XHMHYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIMMU KCIIEPUMEHTAMHU U
3aMUCsMU YPAaBHEHUIN XUMHUYECKUX
peaxiui;

- YMETh yCTaHaBJIMBATh
MPUHAJICKHOCTDh U3YYEHHBIX
HEOPraHWYECKUX U OPTaHUYECKUX
BEILIECTB K OINPEJICTCHHBIM KJIaccaM 1
rpynmnaM COeAMHEHUH, XapakTepu30BaTh
UX COCTaB M Ba)XXHEHUIITHE CBOMCTBA;
ONpeNeNsATh BUJIbI XUMHUUECKUX CBSI3EU
(koBajIeHTHAs, MOHHAS, METAITTNYCCKAs,
BOJIOPO/IHAS ), TUTTBI KPUCTATUTMUECKUX
PEIIETOK BEIIECTB; KJIACCU(PHUITUPOBATH
XUMUYECKHUE PEAKIIHH;

- chopMupOBaTh MPEICTABICHUS: O
XUMHYSCKOM COCTABIISIIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MUpAa,
POJI XMMHUU B MTO3HAHUM SBJICHUI
MPHUPOJBI, B POPMUPOBAHUU MBIILICHUS
U KyJbTYpbI JINYHOCTH, €€
(YHKIIMOHATLHON TPaMOTHOCTH,
HEOOXOMMOM JIJIsl PEIICHUS
MPAKTUYECKUX 3371a4 U HKOJIOTHYECKH
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOIHOU CpeLIE;

- YMETb MIPOBOJIUTH PACUYETHI 110




XUMUYECKUM (OpMyJIaM U YpaBHEHUSIM
XUMHYECKUX PEaKIHii C UCIIOTb30BaAHIEM
(U3MYECKHUX BEINYUH,
XapaKTePHU3YIOLINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MaCCHhI,
o0beMa (HOpMasbHbIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEILIECTBA; HCIIOJIL30BATh
CHUCTCMHBIC XUMUWYCCKUEC 3HAHUA OJI1
IIPUHATUSA PELICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYALSIX, CBSI3aHHBIX C
BEIIECTBAMH U MX IPUMEHEHHEM

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIC
CpeACTBa MOUCKA,
aHaIM3a u
HWHTEpHpeTaIuu
uHbOpMALNH, H
nH(pOpPMaIMOHHBI
€ TEXHOJIOTUH
JUUTS. BBITIOJTHEHHUS
3a1aq
po¢eCCHOHAIIbH
OH ICATCILHOCTH

B obnacTu IeHHOCTH Hay4YHOTO
MO3HAHUS:

- chopMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSA HAYKU U
OOIIIECTBECHHOH MPAKTHKH, OCHOBAHHOTO
Ha JHUAJIOTC IPAKTUKH, OCHOBAHHOI'O HA
JIMAJIOTe KYJIBTYP, CIOCOOCTBYIOIIETO
OCO3HaHHIO CBOCTO MECTa B
MOJIUKYJITYPHOM MHUPE;

- COBEpILCHCTBOBAHUE S3bIKOBOU U

YUTATEIbCKOM KYIbTYPHI KaK CpeACTBa
B3aMMOJICHCTBHS MEXTy JTFOJbMHU H
MO3HAHUS MHPA;

- OCO3HAHME LICHHOCTH HAay4YHOU
JesITeTbHOCTH, TOTOBHOCTh
OCYILIECTBISATH MPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeSITEIbHOCTD
WHAWBUYAIBHO U B TPYIIIIE;
OBgnazieHne yHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATEIbHBIMU
JEACTBUSAMMU:

B) pabota ¢ uHbopmaIuei:

- BJIAJICTh HAaBBIKAMHU TIOJTYUYCHUS
WHGOPMAIINY 13 HCTOYHIKOB Pa3HBIX
TUIIOB, CAMOCTOSITENIEHO OCYILIECTBIISATh
MIOUCK, aHAJIN3, CUCTEMATU3AIUIO U
MHTEPHpEeTaInIio HHPOpMaLUU
pa3NUYHBIX BUIOB U GOpPM
MIPEICTABIICHHS,

- CO3/1aBaTh TEKCTHI B PA3IIUNIHBIX
(dhopmaTax ¢ yueToM Ha3HAYCHHS
WHGOpPMAIINY U [IETIEBOH ayIUTOPHH,
BbIOMpast ONTUMANIBHYIO (hopMy
MPEJCTABICHNUS U BU3yaIH3alluu;

- YMETh IUIAHUPOBATh U BBIIOIHATH
XMUMUYECKUH IKCIIEPUMEHT
(mpeBpallieHus1 OpraHMYECKUX BEILIECTB
IIPY HarpeBaHUH, TIOJyUEHUE FTUIIEHA U
U3Y4YEHUE €ro CBOWCTB, KAUECTBEHHbBIE
peaKIMK Ha ajbJeTH/Ibl, Kpaxmal,
YKCYCHYIO KHCJIOTY; IIeHaTypauus
O€JIKOB ITPU HArpEeBaHUH, LIBETHBIE
peakuuu 6eIKOB; POBOAUTH PEaKIUH
HMOHHOT0 0OMeHa, OTIpeNieNATh Cpeay
BOJIHBIX PaCTBOPOB Ka4eCTBEHHBIE
peaxkuuu Ha cynbdar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KATHOHBI aMMOHHUS;
pelaTh AKCIepUMEHTaIbHbIE 3a7au 10
temam "Metamnsl" u "Hemetanns") B
COOTBETCTBUU C IIPABUIAMU TEXHUKHU
0e301acHOCTH MPpU OOPALIEHUN C
BEIIECTBAMHU U JIAOOPATOPHBIM
000py10BaHUEM; TIPEICTABIIAN
pe3yJIbTaThl XUMUYECKOT0 IKCIIEPUMEHTA
B (popMme 3amucu ypaBHEHUI
COOTBETCTBYIOIINX PEAKIIHNN U
(GbopMyInMpoBaTh BHIBO/IBI HA OCHOBE 3TH;
pe3yJbTaToB;

- YMETh aHAIM3UPOBATH XUMUYECKYIO
UH(pOPMALIKIO, TTOTY4aEeMYIO U3 PA3HBbI;
HCTOYHHKOB (CPEJICTB MacCOBOM
uHpopmanuu, cetb UHTEpHET u Apyrue);
- BJIaJIEThb OCHOBHBIMHU METOJaMHU
HAy4YHOTO MO3HAHHUS BEUIECTB U
XUMUYECKH, sIBJICHUH (HaOI01eHne,
U3MEpPEHUE, IKCIIEPUMEHT,
MOJIEJTUPOBAHUE);

- YMETh MPOBOAMUTH PACUETHI 110




- OIICHHBATh IOCTOBEPHOCTH,
JIETUTUMHOCTH MH(OpMAaLuy, ee
COOTBETCTBHUE MIPABOBBIM U MOPAJILHO-
TUYECKUM HOpMaM;

- HCIIOJIB30BAaTh CPEJCTBA
MH(POPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B
pelIeHIH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHM3aLMOHHBIX 33134 C
coOJroieHneM TpeOoBaHUM
SPrOHOMHKH, TEXHUKH O€3011acHOCTH,
THTHEHBI, pecypcocOepexeHus,
MPaBOBBIX M ATHYECKUX HOPM, HOPM
MH()OPMAIMOHHON 0E30MMaCHOCTH;

- BJIJIETh HaBBIKAMH PACIIO3HABAHUS U
3alUThl HH(GOPMAIIHH,
MH(POPMAIIMOHHOHN 0€30MaCHOCTH
JMYHOCTU

XUMUYECKUM (popMyJIaM U ypaBHEHus ! *,
XMMHYECKHX PEaKIUi ¢ UCTIOIb30BAHUEM
(bHU3MYECKUX BEITUINH
XapaKTEePU3YIOLINX BELIECTBA C
KOJIMYECTBEHHOI CTOPOHBI: MacCHI,
00beM; (HOpMaJIbHBIE YCIIOBHS) T'a30B,
KOJIMYECTBA BEIECTBA; UCIIOIb30BaH
CHUCTEMHBIE XUMUYECKNE 3HAHUS 151
NPUHATHS PEIICHUH B KOHKPETHBI;
’KM3HEHHBIX CUTYAIIHsX, CBSI3aHHBIX C
BEILIECTBAMH U MX NPHUMEHEHUEM

OK 04.
DddexTuBHO
B3aUMOJICICTBOBA
Tb ¥ paboTaTh B
KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTbH K CaMOPAa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOONPEIEIICHHUIO;

- OBJIaJICHUE HABBIKAMH Y4eOHO-
HCCIIEA0BATENBCKOM, IPOEKTHON U
COITMAJIBHOM AeSITEIbHOCTH;
OBnazneHne yHUBEpCAIbHBIMU
KOMMYHHMKaTUBHBIMU JEHCTBUSIMMU:
0) COBMECTHasl IeITeIIbHOCTb:

- IIOHMMATh U UCIOJIb30BaTh
IIPEUMYIIECTBA KOMAaHIHOU U
WHIUBUAYAIBHON paboThI;

- NPUHHAMATH LIEJIM COBMECTHOM
JeSITeNIbHOCTH, OPTaHU30BBIBATh U
KOOPJIMHHUPOBATh IEUCTBUSA 11O €
JOCTUKEHHIO: COCTaBJIATH IJIaH
JNENCTBUN, pacCIIPEeNeIsATh POJIU C
y4€TOM MHEHUH yYaCTHUKOB
00CyX/1aTh pe3yabTaTbl COBMECTHON
paboTHI;

- KOOPJIUMHUPOBATH U BBITOJIHATH
paboTy B yCIOBHSIX PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3alMO/JIEICTBHYS;

- OCYIIECTBJIATH NO3UTHUBHOE
CTPaTErMYeCKOe MOBEJCHUE B

- YMETh IUIAHUPOBATh U BBIIOIHSTH
XMUMUYECKUH IKCIIEPUMEHT
(mpeBpallieHUs1 OpraHUYECKUX BEILIECTB
IIpY HarpeBaHUH, TIOJyUEHHUE STUIICHA U
M3YYEHUE €ro CBOMCTB, KAUECTBEHHbBIE
peaxkuu Ha ajabAerubl, Kpaxmad,
YKCYCHYIO KHCIIOTY; I€HaTypanus
O€JIKOB IPHU HArpEeBaHMH, IBETHBIE
peaknuu 6eIKOB; MPOBOANUTH PEaKIIUH
HMOHHOT0 0OMeHa, OTIpeNieNATh Cpeay
BOJIHBIX PaCTBOPOB, KAUECTBEHHBIE
peakuuu Ha cynabdar-, KapOoHaT- U
XJIOpUJI-aHUOHBI, HA KaTHOH aMMOHMS;
pelaTh AKCIepUMEHTaIbHbIE 3a]]a4H 10
temaM "Metamnsl" u "Hemetans") B
COOTBETCTBUU C NIPaBUIAMU TEXHUKHU
0€301acHOCTH IPU OOPALIEHUH C
BEIIECTBAMH U JIAOOPATOPHBIM
000pyI0BaHUEM; TIPEJICTABIISATH
pe3yNbTaThl XUMHUYECKOTO IKCIIEPUMEHTA
B (hopMe 3anucu ypaBHEHUH
COOTBETCTBYIOIINX PEAKIIMN U
(GbopMyIUpOBaTh BBIBOJIbI HA OCHOBE ATHX
pE3yJIbTaTOB




Pa3IUYHBIX CUTYAIUSX, IPOSIBIISITH
TBOPYECTBO U BOOOpaKEHUE, OBITH
uHuuaTUBHBIM OBJajieHne
YHHUBEPCAJIbHBIMU PETYIATHBHBIMU
NEUCTBUSIMU:

- IPUHSATHE ce0s ¥ IPYTHX JTFOACH:

- MPUHUMATHh MOTHBBI U aPTyMEHTHI
JOPYTUX JIIOJIEH IIpU aHaAJINU3e
PE3YIIbTATOB IEATEIHHOCTH;

- MPU3HABaTh CBOE IIPaBO U MPABO
JPYTUX JIIO/IeH HA OUINOKHY;

- pa3BHBaTh CIIOCOOHOCTH TOHUMATH
MU € MTO3UIUU IPYTOro YeJIOBEKa

OK 07. B o6mactu sxosmoruueckoro - chopMupoBaTh MPEACTABICHUS: O
CopneiicTBOBaTH BOCITUTAHMUSL: XHMHUYECKOU COCTABIISIONIEH
COXpaHCHMIO - c(hOPMHPOBAHHOCTH SKOJIOTHYECKOH | €CTECTBEHHOHAYYHON KapTHHBI MUPA,
OXpYKatotien KYJbTYpbl, IOHUMAaHUE BIUSHUS POJIM XMMUU B ITIO3HAHUH SBJIICHUI
;Ei?;lé ocGeperce COHH&HBHO—BKOHOMI/I‘IGCISPIX MPOLECCOB | MPUPObI, B HOPMUPOBAHUN MBIIIICHUS
HUIO, IPUMeHsTs | Ha COCTOSHHME NPHPOTHOH U U KYJIbTYPBI JIMYHOCTH, €€
3HAHUS 00 COLIMAJIBHOW Cpe/ibl, 0CO3HAHUE (GyHKIIMOHATIBLHOU TPAMOTHOCTH,
W3MEHEHUU r7100aTBbHOTO XapaKTepa YKOJIOTUYECKUX | HEOOXOIMMOM s peIIeHUs
KInMara, npobiem; MPAaKTUYECKHX 33/1a4 U YKOJIOTHUECKU
ggg:;ﬁ;;ro - IUIAHUPOBAHME U OCYIIECTBIICHHUE 000CHOBAHHOT'O OTHOILIEHUS K CBOEMY
N— JENCTBUN B Opr)KaI?HIeI/I cupez[e Ha 3I0POBBIO U IPUPOJHON CpeELE;
b derTHBHO OCHOBE 3HaHUJ LIeJIel yCTOMYUBOIO - yMeTb cOOJII0/IaTh MpaBuia
JeiCTBOBATH B pa3BUTHS YEJIOBEUECTBA; HKOJIOTUYECKH 11eJIECO00Pa3HOTo
YpE3BBIYANHBIX AKTUBHOE HENIPUATHE IEHCTBUM, MOBEJICHUS B OBITY M TPYAOBOM
CUTyalusAx MPUHOCSIIMX BPE OKPYKAIOLIEN CPEE; | AECITEINBHOCTHU B LIEJSIX COXPAHEHUS

- YMEHHE POrHO3UPOBATH CBOETO 310POBbS U OKPYKAIOILEH

HeOJIaronpusATHbIE IKOJIOTHYECKHE IIPUPOJHOM CPE/bl; YYUTHIBATH

ITOCJIEICTBUS TIPEANTPUHUMAEMBIX OINaCHOCTh BO3JCHCTBHUS HA KUBBIE

JNENCTBUMN, TPEAOTBPALIATh UX; OpraHU3MBbl OIIPE/IECIICHHBIX BEILECTB,

- pacUIMpEHHE OIbITa IEATEIBHOCTH ITOHUMAsl CMBICII TTI0Ka3aTeNs peaeIbHON

9KOJIOTUYECKON HAIIPaBIEHHOCTH; JIOITyCTUMOW KOHIIEHTPAIlUH

- OBJIa/ICHUE HAaBbIKAaMH y4eOHO-

HCCIIEI0BATENIBCKOM, IPOEKTHON U

COLIMAJIBHOU JEATEIbHOCTH
IK.1.1 B yactu Tpy10BOr0 BOCIIUTAHUSA: OIpelNeNATh LEeId H  33Ja4d  YpOKa,
[IpoekTnpoBaTh | - TOTOBHOCTH K TPYly, OCOZHAHHE IIJIAHUPOBATH €ro c Y4ETOM
IIpolLecc LIEHHOCTH MacTepCTBa, TPYI0IO0HE; 0COOEHHOCTEH METOJMKH TPErnoAaBaHus
oOyueHus Ha - TOTOBHOCTb K aKTUBHOMW J€SITENILHOCTH | y4eOHOro IpeaMeTa, BO3pacTa, Kiacca,
OCHOBE TEXHOJIOTHYECKOM U COLUAIBbHON WHJVBHTyaJIBHBIX u BO3PacTHBIX
benepanbHbIX HaNpaBJIEHHOCTH, CIIOCOOHOCTD ocobeHHOCTe  oOywarommxcss W B
rOCYAapCTBEHHBl | MHUIIMMPOBATH, IUIAHUPOBATH U COOTBETCTBUU c COBPEMEHHBIMU
X CaMOCTOATEJIBHO BBIIIOJIHATH TAKYIO TpeOOBaHUAMHU K YPOKY

o0pazoBaTenbHbI

JCATCIIbHOCTD,

(I[I/I,HaKTI/I‘ICCKI/IMI/I, OpraHn3alluOHHBIMHU,
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X CTaHJIapTOB,
MIPUMEPHBIX
OCHOBHBIX
00pa3oBaTeNbHBI
X MPOrpamMmm
HaYaIbHOTO
o01iero
oOpa3oBaHMs

- HHTEPEC K pa3IMuHbIM chepam
poeCCUOHATTLHON IEATEIEHOCTH.
OBnazneHue yHUBEpPCAIbHBIMU
y4eOHBIMU TTO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30BbIe JOTMUYECKUE ICHCTBUSA:

- CaMOCTOATENbHO (HOPMYIUPOBATH U
aKTyaJIH3HpOBATh IpoOIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATH CYIIECTBEHHBIN
MPU3HAK WM OCHOBAHUS JUIS
CpaBHEHHMS, KJIacCU(UKAIUH U
0000I1IeHHS;

- OTIPE/ICTISATh LU ACATEIbHOCTH,
3a/laBaTh MapaMeTpPhl U KPUTEPUH UX
TOCTHKEHUS;

- BBISIBIISITH 3aKOHOMEPHOCTHU U
MPOTHBOPEYUS B pACCMAaTPUBAEMBIX
SIBIICHUSX;

- BHOCHTH KOPPEKTHBEHI B JIEATEIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyIbTATOB
LEJISIM, OLICHUBATh PUCKHU TTOCIIECTBHIA
JeSITeNIbHOCTH;

0) 6a30BBIC UCCIICIOBATEIILCKHE
IEUCTBUS:

- IPOSIBIISITH CIOCOOHOCTH ¥ TOTOBHOCTH
K CaMOCTOSITEJIbHOMY ITOUCKY METO/I0B
peleHsI MPaKTHYECKUX 3a/1a4,
MIPUMEHEHHIO Pa3JInYHBIX METO/I0B
TTO3HAHUS;

- aHAJIM3UPOBAThH MOJIyYEHHBIE B X0J1€
peleH s 3a/1a91 Pe3yIbTaTHl,
KPUTHYECKH OIIEHUBATh UX
JOCTOBEPHOCTb, TPOTHO3MPOBATH
M3MEHEHHE B HOBBIX YCIOBUSX;

- OCYIIECTBIIATH IIeJICHATIPABICHHBIN
MIOUCK MEPEHO0Cca CPEICTB U CIIOCOOOB
NENCTBUS B MPO(ECCUOHATBHYIO CPEY;
B) paboTa ¢ uHpopmanueii:

- BJIJIETh HABBIKAMH TTOJTyYCHHS
nH(OPMAIIUY U3 UCTOYHUKOB Pa3HBIX
THTIOB, CAMOCTOSITEIIFHO OCYIIECTBIISITh
MIOUCK, aHAJIN3, CUCTEMATU3AIUIO U
WHTEPIPETAIHIO HHPOPMAITUN
pa3IMYHBIX BUIOB U (hopm
MIPEICTaBIICHHUSI.

OBnaneHne yHUBEPCATbHBIMU
PETYJIATUBHBIMU JICHCTBUSIMH
a) caMOOpraHu3aluu:

- neaTh OCO3HAHHEIN
apryMEeHTHPOBATH ero,
OTBETCTBEHHOCTH 3a pEIICHUE

BBIOOD,
Opath

METOJINYECKUMU, CaHUTapHO-
TUTHEHUYECKUMU HOPMAaMH );
dbopMynupoBaTh  pazIUYHBIE  BUBI

yu4eOHBIX 3a7ad M MPOEKTUPOBaTh MU
pellleHHe B COOTBETCTBUM C YPOBHEM
I103HABATEIbHOIO U JMYHOCTHOI'O
pa3sBUTHsL 00yUaIOIIUXCS;

MPOEKTHPOBATh Mpolecc OOy4YeHHS Ha

OCHOBE (benepanpHOro
rOCyJapCTBEHHOTO  00pa30BaTEIbLHOTO
cTaHmapra HaYaJIbHOTO obmiero
oOpa3oBaHus, PUMEPHBIX

00pa3oBaTeNbHBIX MPOTPAMM;
IIPOEKTUPOBATL IIPOrpaMMBl  Pa3BUTHA
YHHUBEpPCATbHBIX YUEOHBIX JCHCTBHIA,
MIPOEKTUPOBATH IIPOEKTHO-
UCCJIE0BATENBbCKYIO  JIEATEIIbHOCTh B
HavaJIbHOH IITKOJIE;

MPOEKTUPOBAaTh  mporecc  00ydeHus
C YYETOM IIPEEMCTBEHHOCTH MEXIY
YpOBHSIMU 00pa30BaHUS;

MIPOEKTUPOBATH MPOLIeCC O0yUeHUs

C YYETOM UHAMBHUAYAIbHBIX
0COOEHHOCTEN 00yUaroIXcs- yMETh
IUTAHUPOBATh U BBIIOJIHATH XUMUYECKUI
AKCIIEPUMEHT (TIPEeBpaIICHUS
OpraHMYECKUX BEIIECTB IPU HarpEeBaHUU,
MIOJIy4YEHUE ITUJIEHA U U3YYEHUE ETO
CBOICTB, KAUECTBEHHBIEC PEAKIINH HA
allbJIETU/IbI, KpaxMaJl, YKCYCHYIO
KUCJIOTY; LieHaTypauus OeJIKOB MpH
HarpeBaHuM, [IBETHbIE PEAKIIUU OEIIKOB;
IIPOBOAMTDH PEAKIIMU HOHHOTO OOMEHa,
OTNPEEINATh CPEey BOAHBIX PAaCTBOPOB
KaueCTBEHHbIE PEaKINH Ha CyIbdaT-,
KapOOHAT- U XJIOPU/I-aHUOHBI, Ha KAaTHOH
aMMOHUS; PeIIaTh YIKCIEPUMEHTAIbHbIE
3amaud 1Mo TemaMm "MeTaiuisl" U
"Hemeranibl") B COOTBETCTBHUH C
NpaBUJIaAMU TEXHUKHU 0€30MacCHOCTHU MPU
oOpaleHuu ¢ BEIIeCTBAMHU U
71a00paTOPHBIM 000PYIOBaHHUEM;
MIPEJICTaBIsI pe3ynbTaThl XUMUYECKOTO
AKCIIEpUMEHTa B (hopMe 3arucu
YPaBHEHUH COOTBETCTBYIOIINX PEAKIIUN
U GOpPMYJIHPOBAThH BHIBOJIBI HA OCHOBE
9TH; pe3yJIbTaTOB;

- YMETb aHAJIU3UPOBATH XMMHUYECKYIO
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uH(OpPMAILIHIO, TTOTYYAEMYIO U3 Pa3HbL;
UCTOYHUKOB (CPEIICTB MacCOBOM
nHpopmanuu, cetb UHTEpHET U Ipyrue);
- BJIAJIETh OCHOBHBIMU METO/IaMHU
HAYYHOTO ITO3HAHMSI BEIIECTB U
XUMHYECKH; SIBIICHUH (Ha0Jr0/IeHNE,
U3MEpEeHue, SKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETh MPOBOJIUTH PACUETHI IO
XHUMUYECKHM (hOopMysIaM U ypaBHEHUs ! *,
XHUMUYECKHX PEaKIHi C UCIIOJIb30BAaHHEM
(GU3NYECKUX BETUYNH
XapaKTePU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MACCHI,
00beM; (HOpMaJlbHbIE YCJIOBUS) Ia30B,
KOJINYECTBA BEIIECTBA; NCIIOIH30BAH
CHCTEMHBIC XUMUYECKUE 3HAHUS IS
MIPUHSTHSI PEIICHUN B KOHKPETHBI;
JKU3HEHHBIX CHTYAIUsX, CBA3aHHBIX C
BEIICCTBAMH U UX IPUMEHEHUEM

2. CTPYKTYPA U COJAEPKAHUE YUYEBHOMN JUCIHUIIJIUHBI

2.1. O6beM y4eOHOM AMCUMILIMHBI U BUABI Y4e0HOM padoThl

Bup yueoHoii padothl O0bem B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMbl Y4eOHOM 1M CIHMIIIMHBI 72
B T.4. B (pOpMe NMPAKTHUYeCKOi MOATO0TOBKH 4
BT. 4.:

OcHoBHOE conep:kanue

BT. Y..

TEOpeTHUYECKOE 00yUeHne 34
MIPAKTUYECKUE 3aHATUSA 28
JlaGopaTopHbie pabOThI 6
Camocmosmenvhas paboma 4
Koncyabranuu 2
IIpome:xkyTounast arrecTanust B ¢opme 3a4era ¢ OLEHKOM 2
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2.2. TemaTu4ecKkuii UIAaH U COAEPKAHUE YUeOHOH IUCHHUILIUHBI

HaumenoBanue Conep:xkanue yuyeOHOro Mmarepuasa u opMbl OPraHU3aNUM AesITeJIbHOCTH Oo0nbem, ak. Koabi
pa3esioB U TeM o0yuyarmuxcst 4/ B TOM KOMIIeTEeHIH
qucJie B ",
(popme ¢popmupoBa
NPAKTHYECK HHIO
oit KOTOPBIX
MOJATrOTOBKH, | CIIOCOOCTBYeE
aK. 4 T 3JIEMEHT
NMPOrpaMMbl
1 3 4 5
Pa3zgen 1. OcHOBBI cTPOEHUS BelleCcTBA 12
Tema 1.1. Ctpoenne Conepikanne
ATOMOB XHMMHECKHX CoBpemeHHast MOJieNIb CTpoeHUs aroma. CUMBOJIIMYECKUH S3bIK XUMUHU. XUMHUYECKUN 2
HIEMEHTOB H JJIeMeHT. OJIeKTpoHHas KoH(urypauus aroma. Kiaccuduxanms XuMHUECKUX
fipupona AIIEMEHTOB (s-, p-, d-dneMenThI). BaneHTHbIe 271eKTpOHBI. BalleHTHOCTD. DIIeKTpoHHAas
XHMHHECKOM CBIAZH IPUPOJIa XUMHUYECKON CBA3U. DJIEKTPOOTPULIATENBHOCTh. BHUIBI XMMUYECKON CBS3U
(KoBaJIeHTHAs, MOHHAsI, METAJUTMYECKasi, BOAOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHuUs.
IIpakTyeckas padoraNel: Pemenue 3agannii Ha UCIIOJIB30BaHNE XUMHUYECKOU 3
CUMBOJIMKH U Ha3BaHUH COETMHEHUS 10 HOMEHKJIaType MEXIYHApOIHOI'O COI03a
TEOPETUYECKON U MPUKJIAAHON XUMHUH U TPUBHAJIBHBIX HA3BAHUH NIl COCTaBJICHHUS
XUMHUYECKHX (OPMYJT ABYXaTOMHBIX COETMHEHUH (OKCHUIOB, CYNIb(UI0B, THAPUIOB U OK 01,
T.I.) ¥ JPYTUX HEOPTaHUUECKUX COCTUHEHUHN OT/AEIbHBIX KIACCOB. OK 02,
IIpakTuyeckas padoraNe2: [lpakTuueckue 3aaHMsl Ha YCTAHOBJIGHHE CBS3M MEXKIY 3 OK 04,
CTPOCHHEM aTOMOB XHMHYECKHX 3JIEMEHTOB M NEPUOJNYECKUM H3MEHEHUEM CBOWCTB OK 07
XUMHYECKHX DJJEMEHTOB M MX COEAMHEHUH B COOTBETCTBUU C  IOJIOXKEHHE
IlepnoIn4ecKOr CUCTEMBI.
Tema 1.2 Conep:xanue 4
Hepuoauyeckui Ilepuoauueckas cucrema xumMuueckux anemMeHToB .M. Menneneesa. Gusnueckuii
3aKOH U Tal0Jmnua cMmbicit. [lepnonnueckuit 3akoH [[.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS
.M. MenpeneeBa CBOWCTB XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMH ITPOCTHIX U CIIOKHBIX BELIECTB B 2

COOTBETCTBUU C MOJOKEHUEM dJieMeHTa [leproauueckoil cucreme.
MupoBo33peHueckoe u HayyHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menaeneesa.
ITporno3se! .M. Menaeneea. OTKpbITHE HOBBIX XUMHUUYECKUX AJIEMEHTOB.
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IpakTnyeckas padora Ne3: PenieHue npakTUKO-OPUEHTUPOBOUYHBIX TEOPETUUECKUX
3a/IaHUI Ha XapaKTePU3ALNI0 XUMUYECKUX JIEMEHTOB
«Merannnyeckue/HeMEeTaIUTMUYECKHUE CBOICTBA, IJIEKTPOOTPUIIATEIEHOCTh XUMHUYECKHUX
AJIEMEHTOB B COOTBETCTBHUH C MX AJIEKTPOHHBIM CTPOCHUEM U MOJIO0KEHUEM B
MePUONYECKON cucTeMe Xumudeckux snemeHToB JI.1. Mennenena.

Pa3nen 2. XumMunueckasi peakius

9/1

Tema 2.1.
THunbl XUMHYECKHX
peakuuii

Conep:xanue

Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUil C yuacTHEM HEOPTaHUYECKUX BEIECTB.
CocraprieHue ypaBHEHUHN peakluii COSAMHEHUS, PA3JIOKEHNU S, 3aMEIIICHHs], OOMEHA B T.4.
peaxuii TOpeHUs OKUCIICHUA-BOCCTAHOBIICHHS. Y paBHEHNE OKUCIICHUS-BOCCTAHOBIICHUSI.
Crenenb okucienus. OKucnuTenab U BocctaHoBUTENb. COCTaBlIEeHUE U YPaBHEHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOOM AIIEKTPOHHOTO OanaHca.
OKHCIINTEILHO-BOCCTAHOBHUTEIIHHBIE pCaKkuuu B rpupoac. HpOH?;BOIICTBCHHLIX nmpouneccax
Y J)KM3HENIeATEIbHOCTH OPTaHHU3MOB.

OK 01,
OK 02,
OK 04,
OK 07

IIpakTnyeckas padora Ned. KonuuectBeHHbIe OTHOLIEHUS B XUMUU. OCHOBHBIE
KOJINYECTBEHHbBIE 3aKOHBI B XMMUHU M PacUeThl 10 YPaBHEHUIO XUMUYECKUX PEAKIIUH.
Monb Kak eIMHHIIA KOJIMYeCTBA BelecTBa. MosgpHas Macca. 3aKOHbI COXPaHEHHS MacChl
U 3Hepruu. 3akoH ABorajipo. MosnsipHblil 00beM razoB. OTHOCHUTENbHAs INIOTHOCTh
ra3oB. PacueTsl Mo ypaBHEHHIO XUMHUYECKUX PEAKIMI C NCIOJIb30BAHUEM MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) ra30B, KOJIMYECTBA BEIECTBA.

Tema 2.2.
DJIEKTPOJIMTHYECKAsA
JAUCCONUANUA U
HOHHBIA 00MeH

Conep:xanue

51

Teopus snekTponuTHIECKO quccoranuu. IoHbl. DIeKTPOIUTHI U HE 3JIEKTPOIUTHI.
Peakuuu nonHoro oomena. CocrapiieHue peaklinii HOHHOro 0OMeHa ITyTeM COCTaBIICHUS
UX MOJHBIX U COKPAIIEHHbIX HOHHBIX.

2/1

Jladoparopnasi padoraNel

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY MCXOJHBIX U 00pa3yIOIUXCS BEIIECTB)
U TIPU3HAKOB XUMHUYECKHUX peakiuil. [I[poBenenue peakuuit HOHHOTO OOMeEHa,
OIpEIECIICHUE CPEABl BOJHBIX PaCTBOPOB. 3a/laHusl HA COCTaBJICHUE HOHHBIX PEAKIUH.

KonTpoasnas padora 1. CTpoeHue BEIIECTB U XUMHUECKUX PEAKIUN

OK 01,
OK 02,
OK 04,
OK 07
IIK. 1.1.

Paznen 3 Crpoenue u

cBoOlicTBA HEOPraHu4eCKMXx BemecTn

2172

Tema 3.1.
KjIaccupukanus.
Homenkaarypa u
CTpoeHHne

Conep:xanue

6/1

HpCI[MCT HeopraHqucxoﬁ XHUMUU. Knaccmbmcaun;{ HCOPTraHN4YCCKUX BCIICCTB. HpOCTBIC
" CJIOKHBIC BEIICCTBA. OCHOBHBIE KJIACCHI CII0KHBIX BCIIICCTB (OKCI/I}II)I, THAPOKCUBI,
KHUCJIOTHI, CO.III/I). BzaumocBs3b HCOPraHNYCCKUX BCIICCTB. ArperaTHHe COCTOSAHHUA

OK 01,
OK 02,
OK 04,
OK 07
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HCOPraHnIeCKUuX
BCIIECTB

BeecTB. Kpucramumyeckue u aMmop(Hble BeliecTBa. THIBI KPUCTALIMYECKUX PELIETOK.
(aromHasi. MonekymnsipHasi, HOHHAs!, METaJUIMYECKast). 3aBUCUMOCTb (DU3UYECKUX CBOHCTB
BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKH. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH
BEILECTB OT BUJAa XUMUYECKOU CBSI3M U TUIIA KPUCTAIUIMYECKOMN pemeTky. [IpuanHsl
MHOIr000pasusi BELECTB.

4/1

IIpakTnyeckas padora NeS. PemieHue skciepuMeHTalIbHBIX 33/1a4 (IIPOBECHHUE
UCHTU(PHUKAIIMA HEOPraHMUECKUX BEIIECTB)».

IIK. 1.1.

Tema 3.2. ®u3uko-
XHMHYECKHE
CBOMCTBA
HEOPraHU4ecKHX
BellleCTB.

Conep:kanue

9/1

Mertamibl. @u3nueckre 1 XUMUUECKHE CBOMCTBA MeTaIIOB. CriocoObI OJTy4YeHHS.
3Ha4YeHHE METAJVIOB U HEMETAJIJIOB B MMPUPOJIE U KUZHEACATECIbHOCTH YEJIOBEKA U
opranu3moB. Koppo3us MeTamioB: Bubl KOppo3uu. CriocoObl 3alUThl METAILJIOB OT
KOPPO3HUH.

Hemetamnnl. @u3ndeckue 1 XMMHUUECKHE CBOMCTBA HEMETAIIOB. THITMYHBIE CBOMCTBA
HemetawioB [V-VII rpynn. Knaccudukanus 1 HOMEHKIATypa COeAMHEHU HEMETAIIOB.
KpyroBopoTsl 6MOTr€HHBIX 3JIEMEHTOB B IPUPOJIE.

XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHIOB,
TUIPOKCUOB, KUCJIOT, COJEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX
BEUIECTB, BOJOPOJHBIX COEAMHEHNMH, BBICIINX OKCHJOB U TMAPOKCHJIOB.

JlabopaTopnasi paGora Ne2. «/cnipiTanne pacTBOPOB KUCIOT UHIUKATOPaMH.

BzaumogeiicTBHE KHUCIOT C METalllaMH1, OKCHAaMHU MCTAJIJIOB, C OCHOBAHUAMM U COJIAMU.

JladopaTropnas padora Ne3. «/cnibiTanne pacTBOPOB IIEIOYEH MHAUKATOPAMH.
B3anmoneiicTeue menoyen ¢ cosiMu. Pa3inoxeHrne HepacTBOPUMBIX OCHOBAHUU.
[Tonryuenue u cBoiicTBa aM(pOTEPHOTO TUAPOKCUIAY.

JlaboparopHasi padora Ne4. «B3aumopeiicTBue coield ¢ METalIaMH U COJIEH APYT ¢
apyroM. ['maposns coseil pa3anyHOro TUIIAY.

JladopaTopnasi padora NeS. «3aBUCHMOCTh CKOPOCTH XUMHUUYECKOW PEAKIIUH OT
MPUPOJIBI pEArUPYIOLIUX BEUIECTB, KOHIEHTPAIUU, TEMIIEPATYPHI U TOBEPXHOCTHU
CONPUKOCHOBEHUS».

IIpakTuueckas padora Ne6: Knaccudukanus Metanos.

OK 01,
OK 02,
OK 04,
OK 07
IIK. 1.1.

Tema 3.3.
Npentnduxanus
HEOPraHU4ecKux
BEIIECTB

Coaep:xanue

6/1

WnenTudukaiys HEOPraHMIECKUX BEIIECTB C UCIOIb30BAHUEM HX (PU3UKO-XUMHUYECKUX
CBOMCTB. XapaKkTepHbIX KaUE€CTBEHHBIX peaklnii. KauecTBeHHbIE peakliuy Ha cyibdat-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH AMMOHHSI.

IIpakTuyeckasi pa6ora Ne7: Pemenue pacu€THBIX 3a7a9 Ha HAXOXK/ICHUE

OK 01,
OK 02,
OK 04,
OK 07
K. 1.1.
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MOJICKYJISIPHOM (OPMYJIbl OPraHHYECKOT0 BEIIECTBA.

KonTpoJsbHas padora 2.

CBolicTBa HEOPTaHUYECKUX BEILECTB.

2/1

Paznea 4. Ctpoenne u

CBOMCTBA OpPraHu4e€CKHuX BEIICCTB

30

Tema 4.1.
Knaccupuxanus
CTPOEHUSA U
HOMEHKJIATypa
OpraHuvecKui
BellecTB

Conep:xanue

[losiBneHue u pa3BUTHE OPraHUYECKOW XUMHUHU Kak Hayku. [Ipenmer oprannueckoi
XUMHHU. MecTO U 3HaueHUE OPraHM4YeCKOM XMMHH B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHYECKOE CTPOCHHUE KaK MOPSAJOK COETUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO UX
BaJIeHTHOCTH. OCHOBHBIE MOJIOKEHUS TOPUH XUMUYECKOT'O CTPOCHHS OPTaHUYECKUX
coenuHennit A.M. BytnepoBa. YriepoaHblil CKeleT OpraHnuyecKol MOJIEKYJIbL.

3aBUCHUMOCTh CBOMCTB BELLIECTB OT XMMHUYECKOTO CTpOEeHUsI MoieKyl. M3oMepus u
u3zomepsl. [lonstue o pynkimonansHo rpynne. Pagukan. [IpuHunns! kinaccupukanuu
OpPraHWYECKUX COCIMHEHMUM. MeXyHapoaHasi HOMEHKJIATypa U IPUHIUIIBI
HOMEHKJIaTypbl OpraHndeckux coenuHeHui. [lonstue o0 azorconepxamux
COEIMHEHUX, OMOJIOrM4YeCKH aKTUBHBIE BellecTBa (yriepoiax, Jxupax, 0eiakax u ap.),
BBICOKOMOJIEKYJIIPHBIX COETMHEHUAX (MOHOMEp, OJUMEDP, CTPYKTYPHOE 3€PHO).

Jladoparopnasi padora Ne6: HomeHnkiatypa opraHmueckux COeJMHEHUN OTIeTbHBIX
KJIacCOB (HachIlIeHHbIE. HeHachIeHHbIe U apoMaTHYecKue yrieBoaopoasl. CIupThl,
(GheHOITBI, aJIbJIETU/IBI, KETOHBI, KAPOOHOBHIE KUCIIOTHI U JP).

OK 01,
OK 02,
OK 04,
OK 07

JlabopaTopnas paboraNe7. CocTaBiieHNE NIOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(GopMyJ1 OpraHMYECKUX BEIIECTB OT/IEIbHBIX KIACCOB, UCTIONb3Ys UX Ha3BaHUS IO
cUcTeMaTHYecKol M TPUBHAIBHON HOMEHKIIAType (3TUJIEH, alleTUIIeH, IIIMLEPUH, (EeHo,
dbopManbaeruj, yKCycHas KMCI0Ta, TIUIIH).

OK 01,
OK 02,
OK 04,
OK 07

Tema 4.2. CBoiicTBa
XUMHYECKUX
coeIMHeHu

Conep:xanue

17

DU3NKO-XMMUYECKHE CBOWCTBA OPraHUYECKHX COEMHEHHUH OT/EIbHBIX KJIACCOB
(oco0eHHOCTH KJTacCU(pUKALKUN U HOMEHKJIATYpbl BHYTPH Kjlacca: FTOMOJIOTMYECKUN psij U
o0mmas popmya; n3omepusi; GU3NIECKOE CBOMCTBO; XUMHUYECKOE CBOWCTBO; CIIOCOOBI
MIOJTY9YEHHs): ~-TIPEIeNIbHBIC YTIIEBOIOPOIBI (AJIKAHBI U IIMKIIOANKaHbl). [ OpeHne MetaHa
KaK OJIMH M3 OCHOBHBIX MCTOYHHKOB TEIJIA B POMBIIIUIEHHOCTH U B OBITY.

CBolicTBa MPUPOIHBIX YIIIE€BOIOPOI0B, HAXOXKICHUE B IPUPOJIE U MPUMEHECHHE AJIKAHOB.
-HenpenenvHbie (aJIkeHBI, ATKHHBI U aJIKaTUEHBI) M ADOMATUYECKUE YTIIEBOJOPOIBI.
I'openue aneTnsieHa Kak ICTOYHUK BBICOKOTEMITIEPATYPHOTO IJIAMEHU ISl CBAPKU U
PE3KH METAJIOB.

IIpakTnyeckas padora Ne8: 3ananus Ha cOCTaBI€HHE YPaBHEHUN XUMHUYECKUX

OK 01,
OK 02,
OK 04,
OK 07
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peaKuHﬁ C Y4aCTHEM OPraHUYCCKHUX BCHICCTB HA OCHOBAHNH HX COCTaBa U CTPOCHUSI.

JlabopaTopnasi paGoraNe8: CpoiicTBa OpraHM4eCKUX COEIMHEHUMN OTIENIBbHBIX KJIACCOB
(TpuBHMaIbHAS U MEKAYHAPOIHAsI HOMEHKIIATYPa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJIy4eHUs1): TIpeieTbHbIe(aJIKaHbl U LIUKJIOAJIKAHbI), HEPEIeIbHbIC(AJTKEeHbI, AJTKHUHBI,
QJIKAIUEHbI) U apOMaTUYECKUE YIII€BOJOPO/bI, CIIUPTHI U (DEHOJIbI, KAPOOHOBBIE KHCIOTHI
¥ 3(pUpBl, aTbAETHIIBI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BLICOKOMOJICKYJISIPHBIE
COEJIMHEHUS.

IIpakTuyeckasi pa6oraNe9: CocraBieHHUe CXeM pPeakiuid (B TOM YHCIIE TIO
IPEJI0KEHHBIM LIEIOYKaM IIpeBpalieHuil). XapakTepu3yroIX XMMHUUECKUE CBOMCTBAM
OpPraHUYECKUX COEIMHEHUN OTIENbHBIX KJIACCOB, CIIOCOOBI UX MOJIyUYEHHs U Ha3BaHUE
OPraHUYECKUX COCIMHEHMM 110 TPUBUAIBHOW WIIM MEXAYHAPOIHON CUCTEMAaTUYECKON
HOMEHKJIATYpE.

IIpakTnyeckas padoraNel0: PerieHue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX
3aJJaHU{ Ha CBOMCTBA OPraHMYECKUX COETUHEHUHN OT/IENbHbIX KIACCOB.

IIpakTuyeckas padora Nell: «3yueHue cBONCTB KapOOHOBBIX KUCIOTY «l3yueHue
CBOWCTB I'JTFOKO3BD».

Tema 4.3.
HNpenTnduxanus
OpPraHMYecKux
BellleCTB, HX
3HAYeHHE U
NPUMHHEHNE B
OLITOBOM H
NPOM3BOJACTBEHHOMI
JesITeJIbHOCTH
yeJioBeKa

Conep:xanue

=)}

buoopranunueckue coenuHenus. [Ilpumenenue u 6uonorunyeckas pojib yrieBo0B.
OxucneHue yriaeBo10B- ICTOYHHUK SHEPTUU KHUBBIX OPraHn3MoB. O01acTH IpUMEHEHUS
aMHHOKUCIIOT, IPEBpalleHre OEIKOB MUIIM B opranusMe. buonornyeckue GpyHkunu
6enkoB. buonornueckue GyHKIUM kUpoB. Ponb opraHnueckoi XUMHUN B PELLIEHUU
npo0JieM NUILEBOH 0€30MacHOCTH.

Ponb oprannyeckoil XMMHUM B pelIeHUH IPOOJIeM IHEPreTUYECKoil 0e30macHOCTH, B
pa3BUTUU MEIULIMHBI, CO3JaHUH HOBBIX MaTEpUAJIOB, HOBBIX HCTOYHHUKOB SHEPTUU
(ampTEepHATUBHBIE UCTOYHUKH d3HEpTun). ONacHOCTh BO3/IEUCTBUS Ha KUBbIE OPTaHU3MBbI
OpPraHMYECKUX BEIIECTB OTJENbHBIX KJIACCOB (YIIIEBOAOPOBI, CIUPTHL. DEHOIIBI.

HTorosasi KOHTpPOJIbHas1 padoTa

[y

CamocrosiTeibHasi padota. KauecTBeHHbIE peakIuK Ha OeNKH.
CBolicTBa BOJIOKOH H IIJIACTMACC.

KoncyabTanun

IIpome:kyTouyHasi arTecTanus B ¢popMe 3a4eTa ¢ OLCHKOM

OK 01,
OK 02,
OK 04,
OK 07
[K. 1.1.

Bcero

72/4
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3. YCJIOBUSA PEAJIM3AIIMA YUEBHOM JUCIUILINHBI

3.1. Ina peanu3anuy NporpaMMsbl y4eOHOM AMCUMILUIMHBI MpPelyCMOTPEHbI
CJIeAyIolHe ClenuaIbHble IOMeIeHUs:

Kabuner «®u3nonaoruy, aHaTOMUM, TUTUCHBI W €CTECTBO3HAHUS C METOIMKOM
IPEIoIaBaHus», OCHALICHHBII 000pY0BaHUEM:

- cHeuManu3upoBaHHas MeOelb U CHUCTeMbl XpaHeHus (paboune Mecra
oOydaromuxcsi, paboyee MECTO IMpenojaBarens, Kapbl AJI1 XpaHEHUs pPa3IaTOYHOIO
JUIaKTUYECKOr0 MaTepuana u Jip.);

- TEXHUYECKHE CpelacTBa OOy4eHHs] (KOMIIBIOTEPHI C  BO3MOKHOCTBIO
HNOJKIIOYEHNUs: K  HMH()OPMALMOHHO-TEIEKOMMYHUKAMOHHOW  cetn  «MHTepHET»,
POEKTOP, MyJIbTUMEINIiHOE 00opyaoBanue, MOYVY);

- yuyeOHO-HarsiHbIe mocobus (yueOHbIe TOCOOUsI, KOMIUIEKThI Y4e€OHBIX TaOIuIl,
CTEH/IOB, IUIAKATOB, JJAOOPATOPHbIE MPUHAJICIKHOCTHU U JIp. );

- IUJAKTUYECKHE MaTepualsibl (3aJaHus A1 NPaKTHYECKUX padoT, A pa3HbIX
BUJIOB OLIEHOYHBIX MPOLIEYpP, 3a4€Ta C OLEHKOU U JIp.).

- 3a11bl (OUONIHMOTEKA, YUTATIBHBIN 3a]1 ¢ BBIXOJIOM B ceTh MHTEpHeT).

CreuvanpbHOo€ TMOMELIEHUE JJI1 OpraHu3alli  CaMOCTOSITENIbHOW  paboThl,
OCHAIIIEHHOE 000PYA0BaHUEM:

- KOMIIBIOTEpHasi TEXHHUKa (KOMIIBIOTEPHI C BO3MOXKHOCTBIO MOJKIIOYEHUS K
MH(OPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOU ceTH «IHTepHeT», MpUHTEp, CKaHep ).

3.2. UnopmanmoHHoe odecnevyeHne peaan3aluu NporpaMmal

Jns  peanuzanuu  nporpaMmbl  OuOMuMoTeuHBIM  (OHI — oOpa3oBaTeNbHOU
OpraHMW3alliy pacrojiaraeT TeYaTHBIMH W DJIEKTPOHHBIMU 00pa30BaTEIbHBIMH U
WH()OPMAIIMOHHBIMU ~ pEeCypcaMH, PEKOMEHJOBAaHHBIMU IS  HWCIIOJb30BaHUS B
o0pa3oBaTeIbHOM Ipoliecce.

3.2.1. OcHoOBHbBIE NTeYATHBIE U (MJIH) JTEKTPOHHbIE U3TAHUS

1. Taopumensa O.C., Octpoymor MW.I'., CnaakoB C.A./Xumusa.10 xm./
«M3natensctBo» [Ipocsemenune// ISBN: 978-5-09-072088-5// 128 c¢. oOHOBICHHBIE
15.03.24

2. Taopuwensa O.C., OctpoymoB W.I'., CnagxoB C.A.//Xumus.l1xmn./
«M3natensctBO» [Ipoceemenne,2022// ISBN: 978-5-09-072089-2// 127¢.

3.2.2. JlonoJTHUTEIbHbIE HCTOYHUKHU

1. T'abpuensu O.C., CnankoB C.A., Octpoymo WU.I'./ Xumus-10, uzgareascTBo
«IIpocsemenune» // ISBN978-5-09-097507-0

2. IlpoBepounbie u koHTpodbHBIE paboThl// ['abpuensn O.C., JIeicoBa I'.I'/
NznarensctBo «llpocBemenuey //Xumus. ['abpuensu O.C./ron uznarenscra 2022

3. I'abpuensu O.C., OctpoymoB WN.I'., [Tonomaper C.}O.// YuebHoe nocobue mo
xumui // U3natenbetBo «lIpocsemenue» ['ox Beimycka2022 // ISBN978-5-09-094442-7


https://www.ozon.ru/person/gabrielyan-oleg-sergeevich-31254260/
https://www.ozon.ru/person/lysova-galina-georgievna-301661/
https://www.ozon.ru/publisher/prosveshchenie-856042/
https://www.ozon.ru/series/himiya-gabrielyan-o-s-82814425/
https://www.ozon.ru/publisher/prosveshchenie-856042/

18

4. HoBas oGpa3zoBarenbHas cpena. — URL: http:/www.edu.ru/ — Pexxum nocrtyna:

CBOOOJHBIN. — TeKCT: 37EKTPOHHBIM.

5. Yuutensckmii moptan. — URL: https://www.uchportal.ru/load/31 — Pexum

JIOCTYTIa: CBOOOTHBIN. — TEeKCT: AIEKTPOHHBIM.

6. Ilencoser. HoBoctu oOpa3zoBaHus

JIOCTYTIa: CBOOOTHBIN. — TEeKCT: DIIEKTPOHHBIM.
7. Hayunas snekrponHas Oubnuorexka (HOb). — URL: http://www.elibrary.ru/ —

Tekct: anexkTpoHHbI. (1aTta oopamenus: 04.02.2026).

8. Enunas xosuiekiuss HIUQPPOBBIX 00pa30oBaTENbHBIX PECYPCOB. —

http://school-collection.edu.ru/ — TeKCT: AIEKTPOHHBIMH.

. — URL: https://pedsovet.ore/ — Pexum

URL:

4. KOHTPOJIb 1 OLIEHKA PE3YVJIbTATOB OCBOEHUS
YYEBHOW JUCHUTLIMHBI

HN3yyeHne M CHUNIMHBI 3aKAHYNBAETCS 3a4€TOM C OLIEHKOI

Oo6mmas1, mpodeccuoHaabHas
KOMIICTCHIIUA

Paznen, rema

Tur OLEeHOYHBIX MEPOIIPUITHI

OK 01.Bo16upats cioco0Obt
peleHHs 3a1a4
npoeCCUOHATBLHON
JEeSTENIbHOCTH IPUMEHUTEIHHO
K pa3JIM9HBIM KOHTEKCTaM

P1.Temal,2,3,4,5,6,711-o0/c
P.2 Tema 1,2,3,4I1-0/c

KoHntposbHas padota
CaMoOoOI1IeHKa U B3aMOOIIEHKa
324€eT C OLICHKOU

OK 02. Hcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA MTOMCKA,
aHaJ3a U UHTepIpeTalu
uHpopMaLuy, U
UH(POPMALIMOHHBIE TEXHOJIOTHH
JUIS BBITIOJIHEHUS 3a/1a4
npodecCHOHAIbHON
JeSITeTbHOCTH

P1.Temal,2,3,4,5,6 I1-o/c
P.2 Tema 1,2,3 II-o/c

CamoorieHka 1 B3aUMOOIICHKA
VY CTHBIN 1 TUCBMEHHBIN OMPOC
Pe3ynbratrhl BBINOIHEHUS
y4eOHBIX 3aJaHUI
[IpakTuueckue paboThI

3a4eT C OLICHKOU

OK 04. DpdexTuBHO
B3aMMOJICIICTBOBATH U pabOTATh
B KOJUIEKTUBE U KOMaH/E

P1.Tema7 I1-o/c
P.2 Tema 4 I1-o/c

KonTponbhas pabota
CaMooIleHKa U B3aUMOOIICHKA
[Ipesenranus
MuHu IpOEKTOB
VYCTHBIN U NTUCBMEHHBIN ONPOC
[IpakTuueckue paboThI

3a4eT C OLICHKOMN

OK 07. CogeiicTBOBaTh
COXPAHEHHUIO OKpYKarouen
Cpefibl, pecypcocOepeKeHHUIO,
MPUMEHSTh 3HaHUS 00
U3MEHEHHUHU KJIMMaTa,
HNPUHINTB OEPEXITMBOTO
IPOM3BOJICTBA, (P (HEKTUBHO

P1.Tema 1,2,3,5,711-0/c
P.2 Temal,2,3,411-0/c

CaMooIIeHKa U B3aUMOOIIEHKA
Pe3ynbrathl BRIMOTHEHUS
y4eOHBIX 3aJaHuI
[IpakTuueckue paboThI

3a4eT C OLICHKOM



http://www.edu.ru/
https://www.uchportal.ru/load/31
https://pedsovet.org/
http://www.elibrary.ru/
http://school-collection.edu.ru/

19

JIEUCTBOBATh B YPE3BbIYAMHBIX
CI/ITyaI_[I/ISIX

[IK 1.1.0cy1iecTBasTh
MEeJaroru4ecKyo AesiTeIbHOCTD
0 peau3aIyy MporpaMm
JIOIIIKOJIBHOTO 00pa30BaHUsI.

P 1, Tema 4,6,I1-0/c
P2, Tema 1,4, IT-o/c

VYeTHbII onpoc
@pOHTAIBHBIN KOHTPOJIb
NuauBuyanbHbIA KOHTPOJIb
AHanu3 myoJIMYHOTO
BbICTyIIeHUs [IpakTryeckue
paboThl

3a4eT C OLICHKOM
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