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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHlI NPOIrPAMMBLI  YUYEBHOI
JUCLUIIIAHBI

1.1. O6aacTh npuMeHeHUs1 padoueii MPoOrpaMMbl

O6mieoOpazoBarenbHas AUCHUIUIMHA — «XHUMHS»  SBISAETCS  00s3aT€IBHON  YacThIO
o0mieo0pa3oBaTeILHOrO IMKIa 00pa3oBareabHON mporpammbl B cooTBeTcTBHE ¢ PI'OC CIIO mo
cnenuanbHocTh: 09.02.07 « MTHPOPMALIMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHEY.

TpynoeMKOCTh TUCITUTUIMHBI «XUMHUS Ha 0a30BOM YpOBHE COCTaBmseT 51 yac, U3 KOTOPhIX 45
yacoB — 0a30BBIA MOAYIB (6 pa3aenoB) U 6 4acoB — NPUKIAAHON Moy b (1 pa3zden), BKIIOYAOIINUN
MIPAKTUKO-OPUEHTUPOBAHHOE COJICPIKaHUE KOHKPETHOM MPO(EeCCHH MITH CITSITHATBHOCTH.

[lpuknagHoit wmonaynb BKIOYaeT oauH pasnen. Pasmen 7 «Xumuss B ObITYy H
MIPOU3BOJICTBEHHON NIEATEIHLHOCTH YEIIOBEKa» peaian3yercs IS BceX mpodeccuii/cnennanbHocTen
Ha MaTepuasne KeiCcoB, CBS3aHHBIX C JKOJOTHYECKOW OE30MaCHOCTHIO M OIEHKOM MOCIeNCTBUI
OBITOBOM W TPOW3BOJCTBEHHOW JCATEIBLHOCTH, IO OTpaciasaM Oyaymeld mnpodeccHoHaIbHON
NEATeTLHOCTH 00YUJarOIINXCS.

1.2. lenp U niIaHUPYeMble pe3yJbTAThl 0CBOEHUS THCIUTIMHBI

CopepxaHue mporpamMmbl 00IIe00pa30BaTeIbHON AUCIUILTUHBI «XUMU» HAIMPaBICHO Ha
JOCTHXKEHHUE CIEeAyIoIed meau: (GOpMUpPOBAHHE Y CTYICHTOB MPEACTABICHUS O XUMHYECKOH
COCTABJISIOIIEH €CTECTBCHHOHAYYHOW KapTUHBI MUPa KaK OCHOBBI IPUHSATHUS PEIICHUH B )KU3HECHHBIX
Y TIPOU3BOICTBCHHBIX CUTYAIIUSAX, OTBETCTBEHHOTO ITOBEACHHS B IIPUPOIHON Cpe/Ie.

3agauu AMCUHUIINHBI:

* chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX MPOIECCOB U
SIBJICHUI B OKpYKAlOIIeW cpesie, LEIOCTHOW HAayuyHOW KAapTHHBI MHpa, B3aUMOCBS3H U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

® paSBI/ITB YMCHI/IH COCTABJIATH (i)OpMy.J'II)I HeOpFaHI/I‘IeCKI/IX nu OpFaHI/I‘IGCKI/IX BCIICCTB,
YpaBHEHUS XUMHUYECKHX peakUui, OOBSICHATh UX CMBICI, UHTEPIPETUPOBATH PE3YIbTAThHI
XUMHNYCCKUX 3KCHCpI/IMeHTOB;

* chopMupoBaTh HABBIKM IPOBEACHHUSA MPOCTECHUIIMX XHMHYECKHUX IKCIEPUMEHTAIBHBIX
WCcCleIOBaHUN ¢ COOJIIOICHWEM TIpaBUI 0€30MacHOro OOpamieHus C BEIIeCTBAMH U
71a60paTOpHBIM 000pYI0OBaHHUEM,;

. pa3BI/ITB YMGHI/ISI HCIIOJIB30BATh PIH(i)OpMaI_[I/IIO XUMHUYCCKOI'O xapaKTepa n3 paSJ'H/ILIHBIX
HCTOYHUKOB,

* chopmupoBaTh YMEHHs MPOTHO3UPOBATH MOCIEACTBUS CBOCH AEATENIHHOCTH M XMMHUECKHX
MIPUPOJTHBIX, OBITOBBIX W MIPOU3BOJICTBEHHBIX IMPOIIECCOB;

* chopMHpPOBATh TOHUMAHUE 3HAYMMOCTH JOCTIKEHUM XMMUYECKON HaAYKHU U TEXHOJIOTUH JIJIst
Pa3BHUTHUS COIMAILHON U TPOU3BOJICTBEHHOMU chep.

B pamkax nporpamMmbl y4eOHOM JUCHMIUIMHBI OOY4YarOIIMMHUCS OCBAaMBAIOTCS YMEHUS M
3HaHus, PopMUpPYIOTCS 00IIHE KOMIIETEHIIHH.



OK 01. Bri6upats croco0sl penieHus 3aj1ad npodheccuoHaIbHOM JeATeIbHOCTH IPUMEHUTEIBHO
K pa3JINYHbIM KOHTEKCTaM.

OK 02. Vcnosib30BaTh COBPEMEHHBIE CPEICTBA [TOMCKA, aHAIN3a U UHTEPIPETAluU HHPOpMALTIU
1 UH(POPMAIIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJTHEHUS 3a1a4 NPO(eCcCHOHAIBHOM 1eITeTbHOCTH .

OK 04. Db dexTuBHO B3aUMOAEHCTBOBATh U PabOTATh B KOJJIEKTHBE U KOMAaHJE .

OK 07. ConeicTBOBaTh COXpPAaHEHHUIO OKPYXKAIOIIEH cpebl, pecypcocOepekeHnio, MPUMEHSITh
3HaHUA OO0 W3MEHEHUM KIMMaTa, MPUHLUINBI OEpekIUBOro MpPOU3BOACTBA, 3P(PEKTUBHO
JEMCTBOBATh B YPE3BbIYAWHBIX CUTYalUAX.

1.2.1. llnanupyemble pe3yJbTaTbl OCBOeHHsI 001Ieo0pa3oBaTeJIbHONW JAUCHUIVIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco6oe 3HaUYeHHE TUCIUIIIIMHA UMeeT TIpHu popMupoBanuu u pazsutun OK.



Koa n
HAHMEHOBaHHE
¢dopMupyembIx
KOMIEeTeHINH

[Inanupyemble pe3y/bTaThl 0CBOEHHUS JUCHUILINHBI

Oo0mue

JucuunyimHapHbIe

OK 01. Beibupats
CITOCOOBI pelIeHus
3amad
npodeccruoHaIbHON
JeSITeTbHOCTH
MPUMEHUTEIIHBHO K
pa3IMYHBIM
KOHTEKCTaM

B yactu TpyZ10BOrO BOCIIUTAHUM:

- TOTOBHOCTb K TPYly, OCO3HAHHE IEHHOCTU
MacTepcTBa, TPyAoIo0ue;

- TOTOBHOCTb K AaKTUBHOM [€ATEIbHOCTH

TEXHOJIOTHYCCKOM u COIATLHOM
HaIpaBJICHHOCTH, CIOCOOHOCTb
UHUIMHPOBATH, IUTAHUPOBATh u
CaMOCTOSTEILHO BBIIOJIHATH TaKyro
JIEeSITEILHOCTD;

- WHTEpec K pa3auuHeiM  chepam

pohecCHOHATBHOM IS TEIBHOCTH,

ORyajicHHe YHHBEPCAIbHBIMU YUCOHBIMH

TI03HABATEIEHBIMU JICHCTBHUSIMH:

a) 6a30BBIC JTIOTHUECKHUE ICUCTBUS:

¢dopmynupoBath U
npobuemy,

- CaMOCTOSITEIILHO
aKTyaJIn3UpOBaTh
paccMaTpuBaTh €€ BCECTOPOHHEE;

- yCTaHaBIIMBaTh CYIIECTBEHHBIH MPU3HAK
U IJ1s1
KJIacCU(pUKAIIUU U 00O0O0IIICHHUS,

OCHOBAHHUE CpaBHCHU,

- OHIpCAcCiiATh LS ACATCIILBHOCTHU, 3aldav
MapaMeTpbl U KATCTOPUU U3 NOCTUIKCHUS

- BBISABIIATD 3aKOHOMEPHOCTHU u
IIPOTUBOPEYHS B paccMaTpruBaEMbIX
SIBIICHUSAX;

- BJIQJIETh CUCTEMON XUMUYECKUX 3HAHUM, KOTOPasl BKIIFOYAET:

OCHOBOIIOJIATAIOIINE TOHATUS (XMMUYECKUN SJIEMEHT, aToM, AJIEKTPOHHAs
o0oiouka atoma, S-, p-, d-3JCKTPOHHBIC OpPOUTAIM aTOMOB, MOH, MOJICKYIa,
BaJICHTHOCTb, YJIEKTPOOTPUIIATEITILHOCTh, CTETICHh OKUCJICHHS, XUMHUUIECKast

CBA3b MOJIb MOJISIpHasE Macca, MOJSIpHBIA 00bEM, YIJIEPOAHBIA CKEJeT,
(GyHKIMOHATBHAS TPYIIA, PaJuKall, U30MEPUS, U30MEPHI, TOMOJIIOTUYECKUHN PsIII,
TOMOJIOTH, YTJAE€BOA0POIbI, KUCIOPOA- U a30TCOAEPIKAIUE COCTUHEHHUS,
OHMOJIOTMYeCKH aKTHBHbIE BellecTBa (YrIIeBOAbL, JKUPHI, OETTKN), MOHOMED,
CTPYKTYpHOE
KpUCTAJIJIMYECKasl peIleTKa,

MMoJIMMEP, 3BCHO, BBICOKOMOJICKYJISIPHBIC COCIHMHCHUA,

TUMBl XUMHYECKUX peakiuil (OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIE, 9K30-U JHIOTCPMUYECKUE, PEaKIMH HOHHOTO OOMEHA),
pacTBOp, DSJIEKTPOIUTHI, HEIJIEKTPOJIMTHI, IJICKTPOJIUTHYECKAs IUCCOLUALINSA,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHMHMUYECKOM pPEaKLHUH, XUMUYECKOE
PaBHOBECHE) TEOPHH U 3aKOHBI (TEOPHS] XUMUUECKOTO CTPOSHHUST OPraHUIECKUX
BemectB A.M. byTiepoBa, Teopust 3EKTPOIUTUUECKOM TUCCOIUALINH,

3akoH J[.MA. Menpaeneena,

3aKOHOMCPHOCTH, CUMBOJIMYECKUI S3BIK XHUMUU, (I)aKTOJ'IOFI/I‘leCKI/Ie CBCACHUA O

MEePUOINYECKUI 3aKOH COXpAHEHHUsI MacChl),
CBOMCTBax, COCTaBe, MOJYyYECHHUH W OE30MaCHOM HCITOJIb30BAHWN BaKHEUIIINX
HEOPraHMYECKUX M OPTaHUYECKUX BEIIECTB B OBITY M TPAKTUYECKOU IESITEIIBHOCTH
YeJI0BeKa;

- YMETh BBISBISATh XapaKTEPHbBIC MPU3HAKU U B3aMMOCBS3b M3yUEHHBIX MOHSATHH,
MPUMEHSITh COOTBETCTBYIOIME TOHSATHS TMPH OMHCAHUM CTPOCHHS U CBOWCTB
HEOPraHMYECKUX U OPTaHWYECKHUX BEIECTB U UX MPEBPAICHUN; BBISBIIATH
B3aMMOCBSI3b XUMUYCCKUX 3HAHUH C TIOHATUSAMU U TPEACTABICHUSIMHA JAPYTUX

CCTCCTBCHHOHAYYHLIX MPCAMCTOB,
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-BHOCHUTb KOPPCKTUBBI B ACATCIBHOCTD,

OLCHUBAThb COOTBCTCTBHC PE3YyIbTATOB
nejrsiM, OLCHUBATH PUCKU HOCJ'IG,I[CTBI/II\/’I
JCATCIIBHOCTH,

- pa3BuUBAThL KPEATHBHOC MBIIIJIICHHUE IIpH
PCIICHNH KU3HCHHBIX HpO6JICM

0) 0a30BbBIC UCCIIEAOBATEIIBCKUE ICHCTBHUS:

- BIIAAETH HaBBIKAMH yuebHo-
HUCCIIEN0BATEILCKON " MPOEKTHOM
NEATeIbHOCTH, HaBbIKAMH  pa3pelieHus
po0em;

- BbIABJIATH IPUIUHHO-CJIICACTBCHHLIC CBA3U
BbIIBUI'aTh
HaxoauTb

U aKTyaJM3upoBaTh 3ajady,
TUIOTE3y €€ pelleHus,
apryMEHTBl JUIsI JOKa3aTelIbCTBA CBOUX
YTBEPKICHU,

KPUTEPHUU PELICHUS;

3aaBaTh IMapaMeTpbl U

-  AHAJIMU3UPOBATH IIOJIYYCHHBIC B XOIC
pelICHuAd 3aga4u pE3yJIbTaThbl, KPUTHUYCCKU

OIICHUBATH 170'¢ JIOCTOBEPHOCTD,
MPOTHO3UPOBATh M3MEHEHHE B  HOBBIX
YCIIOBHUSIX;

- yMeTb  TEpEeHOCHTb  3HaHUS B

MO03HABATEIIBHYIO M MMPAKTHICCKYIO 00JIacTH
KU3HEAEITENHHOCTH;

- YMETh MHTETPHUPOBATH 3HAHUS M3 PA3HBIX
MIPEeIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIC WJEH, Mpejarath
OPUTHHAJILHBIC TTOJIXO0/IbI U PEIICHUS;

- YMCTb UCIIOJIb30BaTh HAUMCHOBAHUA XUMHNYICCKUX COCI[I/IHCHI/II\/'I
MEKIYHAPOAHOTO COK03a TEOPETUYECKON U IPUKJIIAITHOW XMMHUU U TPUBUAJIbHbBIC
Ha3BaHMsI BAXHEWINIUX BEIIECTB (ITHIICH, AalETHIICH, TIHUIEPHH,
aMMHUaK, TaieHasi U3BeCTh, HeralleHas U3BeCTb, MUThEBAasl COjla U IPYTUX),
COCTaBJIATH (1)0pMy.HBI HCOPTaHNYCCKUX U OPraHUYCCKHX BCUICCTB, YPABHCHUSA
XUMHUYECCKUX peaKHI/Iﬁ, OGLHCHHTB HX CMBICII; TOATBCPIKAATh XapaKTCPHLIC
XUMHUYECKHUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMH 3KCIIEPUMEHTAMU U
3aMUCSIMU YPABHEHHN XUMUYECKUX PEaKIIHil;

- YMETbh yCTaHABIMBATh [IPUHAIE)KHOCTh N3yYEHHBIX HEOPTraHUYECKUX U
OpPraHNM4Y€CKUX BCIICCTB K OIMMPECACIICHHBIM KjIaCcCaM U I'pylIiiaM COCI[PIHGHI/Iﬁ,
XapaKTEepPU30BaTh UX COCTAB U BA)KHEUIINE CBOWCTBA; ONPEACIIATh BUBI
XUMHUYECKUX CBsI3eH (KOBaJIEHTHAs, HOHHAsS, METAJUTMUECKasi, BOJAOPOIHAS),
THUIIBI KPUCTAITUYECKUX PEIIETOK BEIIEeCTB; KIacCU(UIMPOBATh XUMUUYECKHE
‘peakuuu;

- copMUPOBATH IPEICTABICHHS: O XUMUYECKON COCTABJISIOMIEH
CCTGCTBGHHOHaquOﬁ KapTUHBI MHpa, POJIM XUMHU B ITIO3HAHUN SIBJIEHUU
IPUPOJIbI, B (OPMHUPOBAHUH MBIIIJICHUS U KYJIbTYPhl TJUUHOCTH, €€
(GyHKIIMOHATBHON IPaMOTHOCTH, HEOOXOAUMOI JIJIs1 pelIeHUs MPAKTUYECKUX
3a/1a4 ¥ IKOJIOTHIECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeaE;

- YMETh MPOBOAMUTH PACUETHI [0 XUMUYECKUM (HOpMyJIaM U ypaBHEHUSIM
XUMHUYECKHUX PEaKIHMii ¢ UCTIONB30BaHUEM (PU3NYECKUX BETUUHH,
XapaKTEePU3YIOIIKX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMallbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA; UCIIOJIb30BATh
CUCTCMHBIC XUMNWYCCKUC 3HAHUA IJIA NPUHATHA pGH_IeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BCIICCTBAMU U UX MPUMCHCHUCM

dbenom,
dopmanpaerus, yKCycHash KHCIOTa, TJIMIUH, YTapHBIH ra3, YIJIEKHUCIBIA Tas3,




-CIIOCOOHOCTh UX HCIOJIB30BaHUS B
II0O3HABATEJILHON U COLIMAJIBHON ITPAKTUKE

OK.02. Mcnonw3oBathb
COBPEMEHHBIE
CpeJICTBa TIOHCKA,
aHaIM3a U
WHTEPIIPETAIHH,
uHbopManuu, 1
nH(GOpPMaLIMOHHbBIE
TEXHOJIOTHH JIJIS
BBITIOJTHCHHS 32/1a4
npodeccruoHanbHON
NeSITETbHOCTH

B 0o0nacTi IeHHOCTH Hay4YHOTO MO3HAHUSA:

- c(hopMUPOBAaHHOCTH ~ MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAYKU U OOIECTBEHHOMN
NPaKTUKH, OCHOBAaHHOIO — Ha JAMajore
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIBTYPHOM MHPE;
-COBEPILEHCTBOBAHUE SI3BIKOBOM 51
YUTATEIbCKOM KYJIBTYpbl KaK CpEICTBa
B3aUMOJICHCTBUS ~ MEXAY JIIOJbMH U
MO3HAHUS MUPA;

- OCO3HaHUE LIEHHOCTH Hay4HOU
NESATENBHOCTH, TOTOBHOCTh OCYIIECTBIISATH
HPOEKTHYIO u UCCIIEZI0BATENILCKYIO
JeSITeIbHOCTh NHAUBUYAJIBHO U B TPYIIIIE;
OBnaneHue YHUBEPCAJIbHBIMH Y4E€OHBIMU
NI03HABATEJIbHBIMU JIEHCTBUSAMU:

B) paboTa ¢ nHdpopmanuei:

-BJIa/I€Th HaBbIKaMU IIOJIy4YEHHUS
UHQOpPMALlMM U3 HCTOYHHMKOB  pa3HbIX
TUIIOB, CaMOCTOATEIBHO  OCYLIECTBIIATH
IIOMCK,  aHajlu3, CHCTEMaTU3alul |
UHTEpHpEeTalni0 UHPOPMAIMU PA3TUUYHBIX
BUJI0B M (hopM TIpeCTaBICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3JINYHbBIX (popMaTax
C Yy4eroM Ha3HaueHus uHPoOpMalUuu U
LEJIeBOM ayJUTOPHH, BBIOUpAs

- YMETh IUIAHUPOBATh U BBINOJHATH XMMHUECKHH SKCIIEPUMEHT (IpEeBpallleHus
OpPraHMYECKUX BEILECTB IPU HArpeBaHUU, MOJYUYEHUE 3TUJIEHA U U3YUYEHHUE €ro
CBOMCTB, KaUECTBEHHBIE PEAKLMU Ha albAETHBI, KpaxMmal, YKCYCHYIO KHCIOTY:
JeHaTypauus OeJKOB NpH HArpeBaHWU, I[BETHbIE PEaKUUU OEIKOB; MPOBOIUTH
peakiuyu HOHHOTO 0OMEHa, ONpeAeIsATh CPely BOJHBIX PACTBOPOB, KAUECTBEHHBIE
peakuuu Ha cynbdat-, KapOoHaT- ¥ XJIOPUA-aHUOHbI, HA KATUOH

aMMOHUSI;, peIIaTh SKCIEPUMEHTANIbHBIE 3aaun 1o TemaMm "Metamisl" u
"Hemeramnbl") B COOTBETCTBHM C TNPaBWJIaMU TEXHUKH O€30MaCHOCTH MpHU
o0pallleHnH C BeLeCTBaMU U J1a00paTOpHBIM 000pYI0BAHUEM; IPEICTABIATh
pe3yabTaThl XUMHUYECKOTO IKCIIEPUMEHTA B opMe 3allicu ypaBHEHHMA
COOTBETCTBYIOIIUX PeaKuil U (pOPMYIUPOBATH BBIBOJBI HA OCHOBE ATHX
pE3yabTaTOB;

- YMETh aHAJM3UPOBATH XUMUYECKYI0 HH(POPMALIUIO, TTOIY4aeMYIO U3 Pa3HbIX
MCTOYHUKOB (CPeACTB MaccoBOil nH(opmanuu, ceTh IHTepHET U Apyrue);

- BJIaJIeTh OCHOBHBIMHM METOIaMH Hay4YHOTO TIO3HAHMSI BEILIECTB M XUMUYECKUX
SIBIICHUH (HaOJI0/IeHne, N3MEPEHHE, SKCTIEPUMEHT, MOJICTUPOBAHHUE);

- YMETh MPOBOAMTH PACUYETHI [0 XUMUYECKUM (HOpMyJIaM U ypaBHEHUSIM
XMMUYECKHUX peaKkluil ¢ UCTIONb30BaHNEM (PU3NIECKUX BEJIMYMH,
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMallbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA; UCIOJIb30BaTh

CUCTEMHbIE XUMUYECKUE 3HAHUS JIJIS1 IPUHATHUS PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMM U UX IPUMEHEHUEM




ONTUMABHYI0 (OPMY TIPEICTABICHUS U
BU3YaJIH3AIIHH;

- OLICHUBATH JIOCTOBEPHOCTb, JIESTUTUMHOCTh
nH(dOpMAIH, €€ COOTBETCTBHE IIPABOBBIM U
MOPAJIbHO-3THYECKUM HOpMaM;
- HCITIO0JIH30BaTh cpencraa
UHPOPMAIMOHHBIX M KOMMYHHUKAIIHOHHBIX
TEXHOJOTHM B PENICHUMH KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX ¥ OpPTaHU3AI[MOHHBIX
3aa4 ¢ CcoONoneHreM — TpeOoBaHUM
IPrOHOMHUKH, TEXHUKH 0€30MaCcHOCTH,
TUTHUEHBI, pecypcocOepexeHus], MPaBOBBIX
¥ OTUYECKUX HOPM, HOPM HH(POPMALIMOHHON
0€e30I1acCHOCTH;

- BIAJCTh HAaBBIKAMH pACIO3HAHUEC U
3aIuTel MHQOpMAaIK, HHPOPMAIMOHHOM
0e30MacHOCTH JTUYHOCTH;

OK.04. D¢dpexrruBHO
B3aHUMOJICHICTBOBATh U
paboraTh B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITEIFHOCTH U CAaMOOTIPEICIICHHUIO;
y4eOHo-

MPOEKTHOMN 51

- OBIIQJICHUE HaBBIKAMHU
HCCIICIOBATEIILCKOM
COIIMAJIbHOM JIEATEIILHOCTH;

OsBnageHue YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMH JIECTBUSIMU

0) coBMeCTHasl ACSITEIbHOCTD:

- YMETh IUIAHUPOBATh U BBINOJHATH XMUMUYECKHHA SKCHEPUMEHT (IpEeBpalCHHs
OpPraHUYECKHUX BELIECTB NPU HAarpeBaHHM, MOJIyYEHHE ITUICHA U HU3YYEHHUE €ro
CBOMCTB, KaUECTBEHHbBIE PEAKLMU Ha albAETHAbI, Kpaxmall, YKCYCHYIO KUCIIOTY;
AeHaTypauus OeJKOB NMPH HarpeBaHWH, I[BETHBIC PEAKLUU OENKOB; MPOBOJUTH
peaxIi HOHHOTO 0OMEHA, ONPEEIIATh CPeay BOJHBIX PACTBOPOB, KAUECTBEHHbIC
peaxiuy Ha cynb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS; peIllaTh
HKCHEPUMEHTAJbHbIE 3aJa4d 110 TeMaMm
COOTBETCTBMM C TMpaBUJIaMH TEXHUKM OE30IMAaCHOCTH NpH OOpalleHuHu ¢

"Metamier” u  "Hemeramnwer") B

BEIIECTBAMH U J1a0OpaTOPHBIM 00OpYIOBaHUEM; MPEICTABIATh PE3yIbTAThI




- IOHUMATh U UCIIOJIB30BaTh IPEUMYIIECTBA
KOMaHHOW ¥ UHAMBHYaJIbHOH paboThI;

- MIPUHUMATD eI COBMECTHOM
JeATEIIbHOCTH, OpraHU30BbIBATH u
KOOpJIMHUpOBaTh  JACHCTBUA IO €€
JOCTIDKCHHIO: COCTABJIATh IUIAH JCHCTBHIA,
pacupenessiTh poJM € YYETOM MHEHUH
YUaCTHUKOB,  OOCYKIOaTh  pe3yJabTaThl
COBMECTHOM paboOTHI,

-KOOPJIMHUPOBATh U BBIIIOHATH paboTy B
YCIOBUSIX PEAJbHOTO, BHUPTYaJIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;
-OCYILECTBIISITh MO3UTHUBHOE
CTpPATErMYECKOe TMOBEJCHUE B PA3IUYHBIX
CUTyallMsiX, TPOSBISATH TBOPYECTBO W
BOOOpakeHue, ObITh HMHUIIUATHBHBIM
OBnanenue YHUBEpCAJIbHBIMU
PETYISTUBHBIMU JEHCTBUSMMU:

') IPUHATHE Ce0S U IPYTUX JIIOJICH:
-IPUHAMATh MOTHBBI U aPTYMEHTHI APYTUX
qOAe  mpu  aHaiM3e  pe3yibTaToB
JeATEeNbHOCTH;

-IpU3HABaTh CBOE MPABO M NPaBO APYrUX
JIFOJIeH Ha OIINOKH;

-pa3BUBaTh CIIOCOOHOCTh IMOHHUMATh MHpP C
HO3UIMH IPYroro 4ejoBeKa

XUMHYECKOTO JKCIIEpUMEHTa B (DopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE ITHX PE3YJIHTaTOB
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OK.07.
ConelicTBOBaTH
COXpaHEHHIO
OKpYKarollei cpeasl,
pecypcocOepekeHHtIo,
NPUMEHSTH 3HaHUS 00
M3MEHEHUHU KIUMaTa,
MIPUHLIUTIBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,
3P PEKTUBHO
JIEUCTBOBATH B
Ype3BbIYANHBIX
CUTYAITUAX

B ob6nacT 3K0I0rH4eCcKOro BOCIIUTaHUS:

- c(hopMHUPOBAHHOCTH  IKOJOTHUYECKOM
KYJIbTYpBHI, MIOHUMaHue BIIUSIHUS
COLIMAIbBHO-?)KOHOMUYECKUX MPOLECCOB Ha
COCTOSIHME€ TPUPOJAHOM U  COLMAIBHOMN
Cpellbl, OCO3HAHME ITI00AJILHOTO XapakTepa
9KOJIOTMYECKHX IPOOIIEM;

-  IUIAHMPOBAaHHE M  OCYILECTBIICHUE
JIEUCTBUI B OKPYKAIOIIEH cpelie Ha OCHOBE
3HAHUS LEJed YCTOMYMBOIO Pa3BUTHUS
YeJIOBEYECTBA;

aKTHUBHOEC HENIPUHATHE JCUCTBUM,
IIPUHOCSIINX BPEJl OKPYXKAIOIIEH Cpene;

- yMeHUue IIPOTHO3UPOBATh
HeOJIaronpusiTHHIC JKOJIOTHYECKUE
HOCIIEACTBUS MpEeANPUHIMAEMBIX
JEHCTBUM, IPEJOTBPAILATD UX;
-pacupeHue OmbITa JEeATEIbHOCTH
3KOJIOTMYECKOW HAIPaBJIEHHOCTH;
-OBJIaJICHUE HaBBIKAMU yueOHo-
HCCJIEI0BATEIbCKON MIPOEKTHOMN 151
COIIMAILHOM JIEATEIbHOCTH

- copMupoBaTh ipeacTaBiIeHU: © XUMUYECKON COCTaBIISIOMIEH
CCTeCTBeHHOHaquOfI KapTUHBI MHpa, POJIM XUMHU B IIO3HAHUN SIBJIEHUU
IPUPOJIbI, B (OPMHUPOBAHUH MBIIIJICHUS U KYIbTYphl TUUYHOCTH, €€
(GyHKIIMOHATBHON IPaMOTHOCTH, HEOOXOAUMOM JIJIsl pelIeHUS TPAKTUYECKUX
3a/1a4 ¥ HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3710POBbBIO U
MIPUPOJHOM Cpeae;

- YMETh COOJII0IaTh MPAaBUIIA SKOJIOTUYECKHU 11eJIeCO00pa3HOr0 OBEACHHUS B
OBITY U TPYIOBOU JIEATEIHHOCTH B LIENSAX COXPAHEHUSI CBOETO 3I0POBbSI U
OKpY>Karolllel MpUPOTHON CPE/Ibl; YYUTHIBATH OACHOCTh BO3JICUCTBUA HA )KUBBIE
OpraHU3MBbI ONPE/ICIICHHBIX BEIIECTB, TOHUMAs CMbICII [TOKa3aTesl MpeAeIbHOM
I[OHyCTI/IMOI\/JI KOHICHTpAIun
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2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

2.1. O0beM y4eOHON AMCHMIIMHBI M BUABI Y4eOHO# padoThI

Tabauya 1
Bup yuyeOHoii padoThI O0beM yacos

MaxkcuMmaJibHasi ydeOHasi HAarpy3Ka (Bcero) 51
basoBblii MOAYJIb 45
B T.U.

TEOPETHIECKOE 00yueHHe 17

MPAKTHYECKHUE 3aHSITHS 34
Ipuxnaagnoi moayJib (MpogeccuoHATbHO-OPUEHTHPOBAHHOE COIEPKAHME) 6
B T.U.

TeopeTHYecKoe 00ydeHne 2

MPAKTHYCCKHUEC 3aHITHS 4
KouncyabTauuu
Ipomesxcymounas ammecmayusi 6 popme oughgepenyuposanno2o 3auema 1
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2.2. TemaTuyeckuii mjiaH u CoACpKaHUuEC TUCHUITIJINHBI

Tabauya 2

HaumeHoBaHMe pa3iesioB U
TeM

Conep:kanue y4eOHOro MaTepuaJia, JJadopaTopHbie U NPaKTHYECKHe
pado0Thl, MHAMBUAYAJIbHBIN MPOEKT (€CJIU NMPeayCMOTPEeHbI)

O0BéM
4acoB

DopmupyemMbie
odmme u
npodeccuoHaIbLHbIE
KOMIIeTeHIIUN

1

4

OcHoBHoOe cofepkaHue

Paspnenn 1. OCHOBBI CTPOCHUS BelleCTBA

Tema 1.1. CTpoenue aToMoB
XMMHYECKHX 3J1eMEHTOB 1
NPHPpoOAa XUMHYECKOH CBA3H

OcHOBHOE cofepkaHue

Teopetndeckoe oOyueHue

CoBpemeHHass Mozenb cTpoeHus: atoMa. CHMBOIMYECKHH SI3BIK XUMUHU.
XuMHUECKUH 3J1eMeHT. DIeKTpoHHas KoHpurypamus aroma. Knaccupukarus
XMUMHYECKUX JIIEMEHTOB (S-, P-, d- 3jeMeHThbl). BasieHTHBIE 3JIEKTPOHBI.
BaneHnTHOCTS. OneKkTpoHHas npuponaa XUMHUYECKON CBSI3H.
DNEeKTPOOTPULATENILHOCTh. BUibl XUMUUECKON CBsI3U (KOBaJIEHTHAsl, HOHHAs,
MeTaJuIn4YecKast, BOJIOPOJIHas) U CIIOCOOBI ee 00pa30BaHuUs

[IpakTnueckue 3aHATHS

Pemenue 3aanuii Ha WCMOJB30BaHUE XMMHYECKOM CUMBOJIMKM M HAa3BaHUU
COCIMHEHUHN 10 HOMEHKJIAType MEXKIYHAapOJHOIO COH3a TEOPETUYECKON U
MPUKJIAJHON XMMUHU U TPUBHAJIBHBIX HA3BaHUM JIJI1 COCTaBIEHUS XUMHUYECKUX
(GbopMyJl IBYXaTOMHBIX COEAMHEHUN (OKCUIOB, CYIb(PHUI0B, THAPUIOB U T.II.)
U IPYIUX HEOPTaHUYECKUX COCIUHEHUN OT/IEIBHBIX KJIACCOB.

[IpakTrueckue 3aJaHusi Ha YCTAHOBJIICHUE CBSI3M MEXAY CTPOCHUEM aTOMOB
XUMHUYECKUX  DJIEMEHTOB M  IEPUOJUYECKUM  HU3MEHEHUEM  CBOMCTB
XUMUYECKUM 3JIEMEHTOB U UX COEIMHEHHM B COOTBETCTBUM C IOJIOKEHUEM
[Teproauueckoit CUCTEMBI.
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Tema 1.2. Ilepuoanyeckuii
3akoH u Tadauna JI. 1.
MenpaeneeBa

OcHOBHOE coJiep>KaHue

[IpakTnueckue 3aHATHS

Ilepuonnueckas cucrema xumudeckux snaemeHTtoB .M. Menaeneesa.
Ousnueckut  cMmbicn  llepuogmyeckoro  3akoma  JI.M.  MeHnneneesa.
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOICTB XMMHYECKHUX 3JIEMEHTOB, 00pa3yembIX
UMHU TPOCTBIX M CJOXKHBIX BEIIECTB B COOTBETCTBHUM C IOJIO)KEHHUEM
XuMHuueckoro snementa B Ilepuoamueckoit cucteme. MupOBO33peHUECKOE U
Hay4yHoe 3Ha4yeHue [lepuonnueckoro 3akona /1.1. Menneneesa. [Iporuossr /. 1.
MenpeneeBa. OTKpBITHE HOBBIX XMMHUYECKHX AJIEMEHTOB. PellleHne nmpakThko-
OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHMIM HA XapaKTEPU3aALHMI0 XUMUYECKUX
3JIEMEHTOB «MeTannnueckue / HEMETaITHYeCKHe CBOIICTBa,
IIEKTPOOTPHUIATEFHOCTh XUMUYECKUX JJIEMEHTOB B COOTBETCTBUU C UX
JNEKTPOHHBIM CTPOEHHUEM M TIOJIOKEHUEM B IEPUOJUYECKONH CHUCTEME
xumuueckux anemenToB .M. MenneneeBa»

OK 01
OK 02

Pazjen 2. XuMuyeckue peakunu

Tema 2.1. Tunol
XUMHYECKHX peaKuMi

OcHOBHOE COACpKaHUC

TeopeTI/Iqecxoe O6Y‘ICHI/IC

Knaccudukanuss 1 TUOBI XUMUYECKUX PEAKLIUN C y4acTHEM HEOPraHMYECKUX
BemecTB. CocTaBieHHWE YpaBHEHUW pEaKIUHA COCIUHCHHS, PAa3JI0KEHUS,
3aMeInieHus, 0OMeHa, B T.4. PEaKIMi TOPSHMS, OKHUCICHUSI-BOCCTAHOBIICHHSI.
VYpaBHeHUsT OKUCTEHUA-BOCCTaHOBIEHUsA. CTenenb okuciaeHus. OKUCIUTENb 1
BOCCTaHOBHUTEIIb.

CocraBiieHHEe U YpaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX pPEAKIUN
METOIOM 3JIEKTPOHHOTO OanmaHca. OKUCIUTEIHPHO-BOCCTAHOBUTEIILHBIC PEAKITUN
B IIPUPO/IE, TIPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HEICATCIbHOCTH OPTraHU3MOB

OK 01
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[IpakTnueckue 3aHATHS

KonnuecTBeHHbIE OTHOIIEHHS B XUMUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XUMUU U pacyeThl [0 YPaBHEHUSAM XUMHUYECKHX peakuuil. Monb Kak eguHuna
KoJIM4YecTBa BemecTBa. MonsipHas Macca. 3aKOHbl COXPAaHEHUS MacChl U
sHepruu. 3akoH ABorajapo. MouspHblii 00beM ra3oB. OTHOCUTEIbHAsS
IUIOTHOCTh Ta30B. PacueThl MO ypaBHEHUSIM XUMHUYECKUX pPEaKUuid ¢
UCTIONIb30BAaHUEM MAacChl, 00beMa (HOpPMabHBIE YCIOBH) Ta30B, KOJIUYECTBA
BEILECTBA

OcHoOBHOE cojiep>KaHne

Teopetuueckoe oOydeHHE

Teopust  anexTpoauTHdyecKod  aucconuanuu.  MoOHBL.  DIEKTPONMTHI,
HEIJICKTPOJIUTHI. Peaknmu woHHOrOo oOMeHa, COCTaBJICHHE PEAKIUH HOHHOTO
oOMeHa IMyTEM COCTABJICHUA HUX IMOJIHBIX W COKPAUICHHBIX MOHHBIX ypaBHCHI/II\/'I.

Tema 2.2. .
KucnotHo-ocHOBHBIE peakiivd. 3a1aHUs HAa COCTABIICHUE HOHHBIX PEaKIIUii
DJIeKTPOJIUTHYECKAS
. | IlpakTrdeckue 3aHATUS OK 01
AUCCOIUAMS M UOHHBIH | o
5 JlaGopaTopHnast pabota "THUIIBI XUMUYECKUX PEaAKITHiA". OK 04
o0MeH
HccnenoBanue TUMOB (IO COCTABY U KOJUYECTBY MCXOTHBIX U 00pa3yOLINXCS
BEIIIECTB) U MPHU3HAKOB XUMUYECKUX peakuuid. [IpoBeneHune peakiuii HOHHOTO
oOMeHa, ompeleleHne Cpeabl BOAHBIX PACTBOPOB. 3a/JlaHHsS HA COCTABJICHHE
MOHHBIX pEeaKIHil
[IpakTHyeckue 3aHATUSL
KonTponbhas pabora 1. CTpoeHue BeliecTBa 1 XUMUYECKUE PEAKIHH
Paznen 3. CTpoeHue U CBOIICTBA HEOPraHMYECKUX BelECTB
OcHoBHOE coJiep>kaHue
Tema 3.1. Knaccupuxkanus
HOMEHKJIATYpa U CTPOEHUE | TeopeTrueckoe 00ydeHHE OK 01
HEOPraHM4eCKUX BEIIECTB | [Tpeqmer HeopraHudeckor Xxumun. Kiaccudukanus HEOPraHUUECKUX BEIIECTB. OK 02

HpOCTHe 1 CJIOXKHBIC BCIIICCTBA. OCHOBHBIC KJIaCChI CI0KHBIX BCIICCTB (OKCI/I,Z[H,
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TUAPOKCUABI, KHUCJIOTHL, CcoJM). B3auMOCBSi3b HEOPraHMYECKUX BEILIECTB.
ArperaTHble cOCTOsIHUS BellecTBa. Kpucrananueckue 1 aMopgHbIe BEILECTBA.
Tunbl KpUCTAJUIMYECKMX pEHIeTOK (aTOMHasi, MOJIEKYJsipHas, HWOHHas,
MEeTaJUTMYECKasi). 3aBUCUMOCTh (DU3MYECKUX CBOMCTB BEIIECTBA OT THIIA
KPUCTAJIIMYECKON pEeHIeTKH. 3aBUCUMOCTb XMMHUECKON aKTUBHOCTH BEILLIECTB OT
BHUJIa XMMHYECKOW CBS3M U THUIIA KPUCTAUIMUECKOW pemerku. IIpuunHbl
MHOTr000pasust BELIECTB

[IpakTnueckue 3aHATHS

HomeHkiiaTypa HEOpraHMYECKMX BEILIECTB: HAa3BAHME BEILECTBA UCXOMAS U3 HUX
XUMHUYECKOH (POpMyYsbl MU COCTAaBIIEHHE XUMUYECKOW (OPMYIbI UCXOAS W3
Ha3BaHus BemiectBa mo MexayHaponHod (MIOITAK) wnm  tpuBmanbHOU
HOMEHKJIAType.

Pemenune mnpakTHyecKuxX 3aJaHW MO KiIacCH(PHUKAIMM, HOMEHKIAType H
XUMHYECKHM (opMynaM HEOPraHMYECKHX BEIIECTB pPa3IMYHBIX KJIACCOB
(yrapHslif ra3, yriieKHCIbIii ra3, aMMHaK, ralieHas u3BecTb, HeralieHasi U3BeCTb,
NUThEBasl COJa U JPYrUX): Ha3blBaThb M COCTaBIATH (OPMYIBI XUMHUYECKUX
BEILECTB, ONPEAEIATh MPUHAIIEKHOCTD K KJIaccy.

Hctounnku XxuMudeckoil napopmanmu (CpeicTB MaccoBoi MH(OpPMAIINH, CETh
WNutepuer u apyrue). [louck uHGOpMaAMU MO HA3BaHUAM, UACHTU(DUKATOPAM,

CTPYKTYpPHBIM (hopMyIam

Tema 3.2. Puzuko-
XHMMHYECKHE CBOICTBA
HEOPraHN4ecKHUX BellecTB

OcHOBHOE coJiep)KaHne

Teopetuueckoe oOydeHHE

Mertamnel. OOue (u3nueckue U XUMHUYECKUe cBOMcTBa MeTaioB. CriocoOsl
NOJydyeHUsl. 3HAUeHUWE METAJJIOB M  HEMETAZIOB B IPHUpPONE U
KU3HEICATEIIBHOCTH YEJIOBEKa W opraHu3MoB. Koppos3usi MeTajioB: BHIBI
KOPPO3HH, CIIOCOOBI 3aIUTHl METAIIOB OT KOPPO3UHU

Hemeramner. OO6mme ¢u3ndeckue W XUMHUYECKHE CBOMCTBA HEMETAJUIOB.
Tunuuneie cBoiictBa HemeramwioB [V- VII rpynn. Krnaccudukanus u
HOMEHKJIaTypa COE€IMHEHUIN HeMeTallIoB. KpyroBopoTbl OMOr€HHBIX 3J1EMEHTOB
B IIPUpOJIE

OK 01
OK 02
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XUMHYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HCOPraHNMYCCKHUX BCIICCTB (OKCI/II[OB,
TUAPOKCUIOOB, KUCIIOT, colieli u ,Hp) BaKOHOMepHOCTI/I B U3MCHEHUM CBOMCTB
ITPOCTBIX BCUIECTB, BOAOPOAHBIX COGHHHCHHﬁ, BBICHIUX OKCHUAOB U TUAPOKCHAOB

[IpakTueckue 3aHATUA

CocraBneHHe ypaBHEHHH XUMHUYECKHMX pEaKkUUHd C ydacTUEM MPOCTBIX U
CIIOXKHBIX HEOPraHMYECKHX BEIIECTB:METAJUIOB W HEMETAJUIOB; OKCHIOB
METaJUIOB, HEMETAJUIOB M aM(pOTEPHBIX 3JEMEHTOB; HEOPraHUYECKUX KHCIIOT,
OCHOBaHMH M  aM(OTEPHBIX THAPOKCUIOB; HEOPraHMYECKUX  COJICH,
XapaKTEepU3YIOLIUX UX CBONCTBA.

Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA,
COCTaB, MOJIy4eHUE U 0€30I1aCHOE NCIIOIb30BAHUE BAXKHEUIIINX HEOPIrAaHUIECKUX
BELIECTB B OBITY U MPAKTUUYECKON JEATEIBHOCTH YEJIOBEKA

Tema 3.3.
NpenTnduxanus
HEOPraHM4eCcKMX BellecTB

OcHoOBHOE coJiep)kaHne

[pakTuyeckue 3aHATUS

JlaGopaTtopHas pabota «aeHTrhUKAINSI HEOPTaHUYECKUX BEIIECTBY.

Pemenue OKCIICPUMCHTAJIBHBIX 3aaa4 M0 XUMHUYCCKHUM CBOMCTBAM METAJJIOB U
HEMETaJJIOB, IO PACMO3HABAHUIO M TIOJYYECHHIO COCJUHEHHUH METAaJUIOB M
HEMETAIIJIOB.

WneHTHdUKAIMsS HEOPTaHUYECKUX BEIIECTB C HCIOJIB30BaHHEM WX (DU3HMKO-
XUMHUYECKHX CBOWMCTB, XapaKTEPHBIX KAaueCTBEHHBIX peakimii. KauecTBeHHBIE
peakiuu Ha cynbdar-, KapOOHAT- ¥ XJIOPU/I-aHUOHBI, HA KATHOH aMMOHUS

[IpakTHueckue 3aHATUSL
Kontposnbnas padota 2. CBOCTBa HECOPTAaHUYECKUX BEIIECTB

OK 01
OK 02
OK 04

Paznen 4. CTpoeHue U CBOIICTBA OPraHN4YecKUX BellecTB
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Tema 4.1.
Knaccnduxanus,
CTPOCHHE M HOMEHKJIATypa
OpPraHuYecKHX BellecTB

OcHOBHOE coJiep>KaHue

TeopeTtnueckoe o0yueHue

[losBneHne w® pa3BUTHE OPraHWYECKOM XUMHUM Kak Haykd. [Ipenmer
OpraHUYECKOM XUMHUHM. MecTo M 3Hau€HUE OPraHW4YEeCKOW XHMHU B CUCTEME
€CTECTBEHHBIX HayK.

XUMHYECKOE CTPOEHUE KAK MOPAJOK COEUHEHHs] aTOMOB B MOJIEKYJIE COTJIACHO
WX BaJIEHTHOCTU. OCHOBHBIE IIOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHHUS
oprannyeckux coenunennit A.M. byrtnepoBa. VYrimepoaHselii  ckeneT
OpraHUYECKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOWCTB BELIECTB OT XMMHUYECKOIO
CTPOEHUS MOJIEKYJI.

N3omepus u n3omepsl.

[lonsitue o ¢ynkumonanpHoil rpynmne. Panukan. [lpuHnunel kinaccuduxanun
OpraHUYECKUX COEIMHEHUH. MexayHapoaHass HOMEHKJIATypa W TNPUHIMIIBI
HOMEHKJIATYphl OpraHuyeckux coefauHeHuil. [lonstue 00 azorcomepiaiux
COEJIMHEHUSX, ONOJIOTHYECKU aKTUBHBIX BELECTBAX (YIIIEBOIAX, )KUPAX, OeKkax
U JIp.), BHICOKOMOJIEKYJISIPHBIX COEAMHEHUIX (MOHOMED, IIOJIUMED, CTPYKTYPHOE
3BEHO)

[IpakTHueckue 3aHATUA

HomeHnknatypa opraHu4eckux COeIMHEHUI OTAEIbHBIX KJIACCOB (HACBILEHHBIE,
HEHACBIUICHHbIE M  apOMaTHYECKHE YIJIEBOJOPOJbl, CHUPTHI, (HEHOJIBI,
QJIbJIETU/IBI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIP.)

CocraBieHHne MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJ OPTaHUYECKHX
BELIECTB OTJEIbHBIX KJIACCOB, UCIOJIB3YSl MX Ha3BaHUS IO CUCTEMATHUYECKOHN U
TPUBHAIBHOM HOMEHKIAaType (ITWIEH, AaUeTWIeH, INIMLIEpUuH, (eHo,
(dhopmanbaerus, ykcycHasl Kuciaora, rmuiuH). PacueTsl mpocreiieid Gpopmysist
OpPraHUYECKON MOJICKYJIbI, UCXO/Isl U3 DIIEMEHTHOTO cocTana (B %)

OK 01

Tema 4.2.
CBoiicTBa Oprann4ecKux
coeIMHEeH N

OCHOBHOE co/iep>KaHuE

Teopernueckoe oOyueHue
OU3UKO-XUMUYECKHE CBONCTBAa OPraHUYECKUX COSAMHEHUI OTICIIbHBIX KJIAaCCOB
(ocobeHHoCTH

OK 01
OK 02
OK 04
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KJaccu(UKaMd ¥ HOMEHKJIATYpbhl BHYTPH Kjlacca; TOMOJOTHYECKUH DAl U
obmas ¢opmyna; u3zomepus; (GU3MUECKHE CBOMCTBA; XUMHUYECKHE CBOWCTBA;
CITOCOOBI TIOJTyYEHUS ):

- MIpe/ieNIbHbIE YIIIEBOJOPO/IbI (aJKaHbl U IIUKJIOAJIKaHbl). 'opeHne MeTaHa Kak
OJIMH U3 OCHOBHBIX MCTOYHUKOB TEIUIa B MPOMBIIUIEHHOCTU U ObITy. CBOMCTBA
IPUPOJIHBIX YIJIEBOJOPOI0B, HAX0KIEHUE B IPUPOAE U IPUMEHEHHE AJIKAHOB;

- HempeneNnbHble (AJIKEHBI, AalKUHBI M aJKaJHCeHb) W apoMaTHYeCKHe
yriaeBoopoabl. ['opeHue aieTuieHa Kak HMCTOYHUK BBICOKOTEMIIEPATYPHOIO
IJIaMEHH JJIsl CBApKH U PE3KU METAIJIOB

- KUCJIOPOJICOIEprKallie COeTMHEHUS (CTUPTHI M (DEHOIIbI, KAPOOHOBBIE KUCIIOTHI
1 3QUPBHI, aTbACTUABI U KETOHBI, XKHUPHI, YIIeBObI). [IpakTHyeckoe npuMeHeHe
STWICHINIMKONSA, TiuuepuHa, ¢enona. I[lpumenenue  ¢dopmanpaeruna,
aleTalbJeruaa, YKCYCHOM KHCIOThL.. Mpbla Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT. Morolye cBOKWCTBA Mbljia

- a3oTcojAepXkalpue COSAWHECHHWs (aMUHBI ¥ aMHUHOKHCIIOTHI, OCIIKH).
BbICOKOMONEKYISIpHBIE  COCTUHEHHUS (CHHTETHYECKHE U OMOJOTHYECKH-
aKTUBHBIE). MOHOMED, TOTUMED, CTPYKTypHOE 3BeHO. [lomumepusarius sTuieHa
KaK OCHOBHOE HaIlpaBJICHHWE €ro HCIOJb30BaHUs. ['eHeTndyeckas CBSI3b MEXKAY
KJIaCCaMH OPraHWYECKUX COCTMHEHUN

[IpakTnueckue 3aHATHS

CBoiicTBa OpraHMYEeCKMX COECIUHEHUN OTAENbHBIX KJIACCOB (TpUBHAJIbHAS U
MEXyHapo/Has HOMEHKJIATypa, XMMUYECKHE CBOMCTBA, CIIOCOOBI MOIY4YEHUs):
npeseabHble (aJKaHbl U IUKJIOAJIKaHbl), HENpeAeabHble (aJIKeHbI, aJKUHBI U
aJIKaJIMeHBl) U apOMATUYECKHE YIIIEBOIOPOIbI, CIIUPTHI U (PEHOJIBI, KAPOOHOBBIE
KUCIOTBl M J(UPBI, aJbJETHAbl M KETOHBl, aMUHBI WU AMHHOKHUCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COE€JUHEHMS. 3aJaHMsl Ha COCTaBICHHME YpPaBHEHUN
XMMHUYECKHX pEaKIHUil ¢ ydacTHEeM OpPraHMYeCKHX BEIIECTB Ha OCHOBAHUHU HX
coctaBa u crpoeHuss CocTaBieHHE CXeM peakuuid (B TOM 4HCIE IO
IPEJIOKEHHBIM LIENIOYKaM MPEBpAIlEHUI), XapaKTEpU3YIOIIMX XHUMHUYECKHE
CBOWCTBAa OPraHMYECKUX COCIUHEHUH OTAEIBHBIX KJIACCOB, CIOCOOBI HX
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IMOJIyd4CHHd W HA3BAHUC OPraHUYCCKHX COCI[I/IHCHI/Iﬁ 1o TpPIBPI&JIbHOfI NN
MC)I(I[YHapO,HHOﬁ CUCTEMaTHUYECKOM HOMCHKIJIATYpC. Pemenue IMPAKTHUKO-
OPHUCHTHPOBAHHBIX TCOPECTHUYCCKUX SaI[aHI/Iﬁ Ha CBOMCTBa OpraHn4YCcCKux
COG)II/IHeHI/Iﬁ OTACJIBHBIX KJIACCOB

[IpakTnueckue 3aHATHS

JlabopaTopHass paborta '"[IpeBpamieHuss OpPraHUYECKHWX  BEIIECTB  IPHU
HarpeBanuu'". [losyueHne »TuIeHa U U3yYEHUE €ro CBOMCTB. MojaennpoBaHue
MOJIEKYJT U XUMHUYECKUX TPEBPAIICHUN Ha TPUMEPE ITaHa, STUIICHA, alleTUJIEHA

U Jp.

Tema 4.3.
NpenTuduxanus
OPraHMYeCcKHUX BellecTB,
UX 3HAYCHHUE U
NpUMHpeHue B OLITOBOH U
NPOU3BOJAHOM
AeSITeJIbHOCTH YeJIOBeKa

OcHOBHOE COACpKaHUC

TeopeTtnueckoe o0yueHue

buooprannueckue coeauHeHus. [IlpumeHeHne M OHoNOruyeckas poiib
yrineBosioB. OKHUCJIEHHE YIIIE€BOJOB - UCTOYHMK SHEPIMM >KHUBBIX OpraHM3MOB.
O6nactu mpuMeHeHUss aMUHOKUCTIOT. [IpeBpalieHus 6e1KoB MUK B OpraHU3Me.
buonornueckne QyHkuun OenkoB. buonormueckue QyHKIMU kupoB. Poib
OpPraHNYeCcKON XMMHHU B PELICHUH MPpoOieM NMUIEBON 6e30MacHOCTH

Ponp oprannyeckoil XMMHHM B peHIEHMH MpoOJEM  IHEPreTHUYECKOM
0€30MaCHOCTH, B PAa3BUTUU MEIHUIMHBI, CO3JJAHUM HOBBIX MAaTEpPHAJIOB, HOBBIX
UCTOYHUKOB DSHEPruu (aJbTepHATUBHBIE HCTOYHUKU dHepruu). OmnacHOCTh
BO3/ICHCTBHS Ha KUBBIE OPTaHU3Mbl OPTaHUYECKHUX BELIECTB OTJENbHBIX KIACCOB
(yrneBogopoasl, cHupThl, (EHOIbI, XJIOPOPraHUYECKHE IPOM3BOJHBIE,
aJbJETUIbl U Jp.), CMBICI [T0KA3aTeNsl PEAEIIbHO TOMYCTUMON KOHIEHTPALUU

OK 01
OK 02
OK 04
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[IpakTnueckue 3aHATHS

JlabopatopHas paborta: "HaeHTudukaius OpraHMYECKUX COCTUHEHHM
OTAENbHBIX KJIaCCOB"

WNnentuduxarms opraHuIecKUX COSAMHEHUN OTIEIbHBIX KJIAcCOB (Ha MpUMepe
QJBJICTUIOB, KpaxMaJia, YKCYCHOUW KUCIIOTHI, OCIIKOB | T.II.) C UCIIOJIb30BAHUEM
uX (DU3UKO-XMMHUYECKHX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX DPEAKITHIA.
Henarypauus Oenka mnpu HarpeBaHud. LIBeTHble peakiuu  OENKOB.
BoO3HUKHOBEHHE AHAIMTUYECKOrO CHUTHajda C TOYKHM 3PEHUS XHUMHYECKHUX
MPOIIECCOB  TMPH MPOTEKAHWM KAYECTBEHHOW pEaKIMh, IMO3BOJISIONICH
UICHTU(DUIIMPOBATH TIPEIIIOKEHHBIE OPTaHUYECKHE BEIIECTBA

[IpakTnueckue 3aHATHS
KonTponbaast padora 3. CTpykTypa U CBOMCTBA OPraHUYECKUX BEIIECTB

Paznen 5. Kuneruveckue ¥ TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKUX peaKkuuii

Tema 5.1. CxopocTh
XMMHYECKHX peaKkImid.
XuMuyeckoe paBHOBecHe

OcHOBHOE coJiep)KaHne

TeopeTtuueckoe o0yueHue

CKOpOCTb peakLuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (PAKTOPOB: NPHUPOJIBI
pearupyromux BelecTB, KOHIIEHTPALUN pearupyouMX BEIIeCTB, TEMIEpaTyphbl
U TUIOMIATU PEAKIIMOHHON IMOBEPXHOCTU. TerutoBble 3((EKTH XUMUYECKHX
peakuuid. OK30- W DJHIOTEpMUYECKHE, peakuuu. OOpaTUMOCTb peaxkiuil.
XUMUYECKOE PABHOBECHUE M €r0 CMELICHUE MO JACHCTBUEM Pa3JIMYHBIX
(akTOpoB (KOHLIEHTpAIUsl PEAareHTOB WM INPOAYKTOB PpEaKLUH, JaBJICHHUE,
TeMIepaTypa) Ui CO3/1aHUsl ONTUMAJbHBIX YCIOBUM MPOTEKaHUs XMUMUYECKUX
npoueccos. [Ipunnun Jle [latense

OK 01
OK 02

[IpakTHyeckue 3aHATUSA

Pemenne npakTHUKO-OPMEHTHUPOBAHHBIX 3aJaHUA Ha aHanu3 (akKTOpOB,
BJIMSIONINX HA U3MEHEHUE CKOPOCTH XMMHYECKOW peaklyd, B T.Y. C MO3ULUN
9KOJIOTMUYECKHU 11€JIECO00Pa3HOT0 MOBEACHUS B OBITY U TPYIOBOM I€ATEIBHOCTU
B LIEJISIX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIEH MPUPOIHON CPEJIBI.

OK 01
OK 02
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Pewrenne npakTUKO-OpUEHTUPOBAHHBIX 3aJJaHUM HA IPUMEHEHUE NpuHuuma Jle
[IlaTenbe nus HAXOXIECHUS HAIIPABJICHUS CMELICHHS PaBHOBECUS XUMHYECKOU
peakuuu M aHanu3 (PAKTOPOB, BIMAIOLIMX HA CMELICHHE XUMHYECKOIO
paBHOBECHS

Pa3nea 6. PacTBopsl

Tema 6.1. IlousiTHe 0

OcHOBHOE COACPIKAHUC

Teopetuueckoe oOydeHHE

PactBopenne kak (Qu3MKO-XxMMUYeckuii mpouecc. PactBoprl.  CriocoObl
IPUTOTOBJICHUSI PAcTBOPOB. PacTBopuMOcTh. MaccoBasi 1071 PacTBOPEHHOTO
BemiecTBa. CMBICT MOKazaTess NpeAeibHO JOMYCTHUMOM KOHIIEHTPALMU U €ro

pacTBopax UCIIONB30BAaHUE B OIEHKE dJKojorndyeckoi  Oe3zomacHoctu. IIpaBuina OK 01
9KOJIOTHYECKH 11eJIECO00Pa3HOT0 MOBEACHUS B OBITY U TPYIOBOM I€SITEIbHOCTU OK 02
B LIEJIIX COXPAHEHHUs CBOETO 370POBbsI U OKpPYXKAlOIleW MPUPOIHON Cpeibl;
OMACHOCTh BO3ICHCTBUS Ha KMBBIE OPraHU3Mbl OIPEICIICHHBIX BEIIECTB.
Pemennie nmpakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJaHU Ha PacTBOPHI,
UCIIOJIb3yeMbI€ B OBITOBOM U MPOU3BOJACTBEHHOM ESITEILHOCTH YEIOBEKa
OcHOBHOE coJiep)KaHne
[IpakTrueckue 3aHATHS OK 01
Tema 6.2. Wccnenosanme | jagopatopras  pabota  «[IpHTOTOBIGHHE pAacTBOpOB».  IIpUTOTOBIeHHE OK 02
CBOICTB PaCcTBOPOB pacTBOpPOB  3aJaHHOW  (MaccoBOM, %) KOHIEHTpauu (C  IPaKTHKO- OK 04
OpUEHTHUPOBAHHBIMU BOIPOCAMHU) U OTpPEENIEHHUE CPellbl BOIHBIX PAcCTBOPOB.
Pemenue 3a1au Ha MPUTOTOBIIEHUE PACTBOPOB
Paznen 7. Xumus B ObITY U IPOU3BOJACTBEHHOI 1eATEIbHOCTH YeJI0BEKA
Tema 7.1. Xumust B ObITY H | OcHOBHOE COEPIKAHIE OK 01
NMPOM3BOJACTBEHHOM OK 02
NeSTEILHOCTH YeJIoBeKa | | COPETHYCCKOe o0yueHue OK 04
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Hogelimme nocTrkeHnss XMMUYECKOM HAYKM U XMMHUYECKON TeXHOJIoruu. Poib
XUMHUU B OOECHEUEHHM HKOJIOTMYECKOH, SHEepreTHYecKod U MHIIEBON
0€3011aCHOCTH, pa3BUTHK MeauLuHbl. [IpaBuia noucka v aHaaM3a XUMUYECKON
nHpoOpMallMd U3 Pa3’IMYHBIX HCTOYHHKOB (HayyHas M YydeOHO-HaydHas
JIUTEpaTypa, CPeICTBA MACCOBOM nH(popManuu, ceth IHTepHET)

[IpakTHdeckue 3aHATUSL

ITonck n aHaMNU3 KEWCOB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJIOTHI €
yaeToM Oyaymield mpodecCHOHATBbHON NEATeIbHOCTH IO TeMaM: Ba)KHEWIINe
CTpOI/ITCJII)HBIe MaTepI/IaHLI, KOHCTPYKIII/IOHHI)IG MaTepI/IaJII)I, KpaCKI/I, CTCKIIO,
KepaMI/IKa, MaTepI/IaHLI JUTA Z-).IIGKTPOHI/IKI/I, HaHOMaTepHaHLI, TCKCTHUJIBHBIC
BOJIOKHA, MCTOYHHUKH SHEPTUH, OpPraHWYecKhue U MUHEpajbHbIE YIOOpEeHHS,
JIEKapCTBEHHBIC BEIIECTBA, OBITOBAST XUMUS.

3amura: [IpeacTaBieHue pe3ynbTaToB PeIICHUS KEHCOB B (popMe MUHU-TO0KIIa 1A
C Ipe3eHTaunen

OK 01
OK 02
OK 04
OK 07

IIpomexyTounas arrecranus B popme nuddepeHIIMPOBAHHOIO 3a4eTa

Bcero:

51
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3. YCJIOBUSA PEAJIM3ALIMU TPOI'PAMMBI IMCHUITJTIMHBI

3.1. MaTepua/jibHO-TeXHHYECKOe o0ecrevyeHne

OcBoenne nporpaMMbl y4eOHOW ITUCIHMIUIMHBI «XUMUs» IPearnojiaraeT Halu4yue B
npodeccuoHalbHOW  00pa3oBaTelIbHON  OpraHM3aluy, peajusyrolieil  00pazoBaTEIbHYIO
nmporpamMmy cpennero oomiero obpaszoBanmsi B mpenenax ocBoenus OIIOII CIIO na 6aze
OCHOBHOT0 00111er0 00pa30BaHusl, y4eOHbIX KaOMHETOB MO (PU3UKE, XUMUHU, OMOJIOTHUH, B KOTOPBIX
UMeeTcs BO3MOXKHOCTh 00ecnieunTh CBOOOIHBIN HOCTyN B IHTEpHET BO BpeMst yUeOHOTO 3aHATHS
U B IIEPHOJ BHEYYEOHOM e TETbHOCTH 00yYaromIUXCsl.

[lomemenuss kaOMHETOB  XMMHUHU  YJIOBJIETBOPSIIOT  TpeboBaHusM  CaHuTapHO-
AMUAEMUOIOTHYECKUX TIpaBuia U HopMaTuBOB (CanlluH 2.4.2 No 178-02),0cHaIieHbl THIIOBBIM
000pyIOBaHUEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B TOM UHWCIIE CIECHUAIN3UPOBAHHON
y4eOHOI MeOenplo M cpelcTBaMH O0y4YeHMs, JOCTATOUYHBIMHU JIJISl BBITIOJIHEHUS TpeOOBaHMN K
YPOBHIO TOATOTOBKM oOOydaromuxcs .B kabuneTax ecTb MyJabTHUMEIHMIHOE 00OpYAOBaHHE,
MOCPEJICTBOM KOTOPOTO0 YYaCTHMKH 00pa3oBaTeNbHOrO Mpollecca MOTYT IPOCMAaTPUBATh
BHU3YaJlbHYIO HH(OPMAIINIO, CO3/]aBaTh MPE3CHTALIUU, BUAeOMaTeprabl U T.11.

B cocraB y4eOHO-METOIMYECKOTO W MaTePUAIBHO-TEXHUYECKOTO OOECTICUCHHUS
pOrpamMMbl Y4eOHOH TUCIUITMHBI « XUMHSD BXOJIAT:

® MHOTO()YHKIIMOHAJIBHBIA KOMILUIEKC MpenoaBaTers;

® HarsiAHbIE TOCOOMS (KOMIUIEKTHI Y4YeOHBIX TaONuI], IUIAKaTOB, MOPTPETHI
BBIJJAIOIIMXCS YUEHBIX B 00JaCTH €CTECTBO3HAHUS H T.I1.);

¢ 1H(pOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE CPEJICTBA;

® SKpaHHO-3BYKOBBIE TOCOOUS;

® KOMIUIEKT JIEKTPOCHA0XKEeHNsI KaOMHETOB;

® TEXHUYECKHE CPEICTBA OOYyUCHHS;

® JIEMOHCTpPAllMOHHOE OOOpyIOBaHWE (OOIIEro Ha3HAYCHUS W TEMATHYCCKUE
HaOOpBHI);

e JjabopaTopHOe 0OOpyaoBaHHE (OOIIEro HA3HAYCHUS W TEMATUYCCKUE HAOOPHI, B
TOM 4YHCIIe Ui TIOCTAHOBKM JEMOHCTPALIMOHHOTO M YYEHHYECKOTO HKCIEPUMEHTa,
pEaKTUBBI);

® CTaTWYeCcKue, TUHAMUYECKHE, IEMOHCTPAllMOHHbIE M pa3fgaTO4YHbIE MOJEINH,
BKJIIOYAsi HATypaJibHbIe OOBEKTHI;

e BCIIOMOTaTeabHOe 000PyIOBaHUE;

® KOMIUIEKT TEXHHUYECKOW IOKYMEHTAIlMH, B TOM YHUCJIE IAaclopTa Ha CpEACTBa
0o0yueHus, THCTPYKIIMH 110 UX UCTIOJIB30BAaHUIO U TEXHUKE O€30MacHOCTH;

e OuOMMOTEYHBIN (POHT.

B 6ubnuoreunsiii GoHI BXOAAT y4eOHUKH, YdeOHO-MeToandeckue KOMIUIEKTH (Y MK),
o0ecrieunBaroIie OCBOCHHE YYEOHOW JUCHUIUIMHBI «XUMUS», PEKOMEHIOBaHHBIE WU
JIOMYLICHHbIE Ul HWCIOJb30BaHUS B NPOQPECcCHOHATBHBIX 00pa30BATENbHBIX OpraHU3alUsiX,
peanu3yonmx o0pa30BaTENbHYI0 MPOrpaMMy CpelHero oomero o0pa3oBaHUs B IHpejaenax
ocsoeHust OITOIT CITO na 6a3e 0CHOBHOTO 00IIIETO 00Opa30BaHMS.
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buGnuoTteunsrii GoHA MOKET OBITH TOMOMHEH (PU3UUECKUMHU DHIIUKIIONEAUSIMH, aTilacamH,
CJIOBApsIMH, CHPAaBOYHUKAMHU MO XUMHUH, OWOJIOTHH, OOIIECTBO3HAHWIO HAYYHOW W HAy4dHO-
MOMYJISIPHOM  TUTEpATYpOil  €CTECTBEHHO-HAYYHOTO COJEpKaHHWi. B  mporecce OCBOSHHS
MPOrpaMMBbI YI€OHOUW TUCITUTUTUHBI « XUMHUS CTYACHTHI JOIKHBI UMETh BO3MOKHOCTB IOCTYTIA K
JNEKTPOHHBIM YUeOHBIM MaTepHaliaM [0 €CTECTBO3HAHMIO, BKJIIOYAs XHUMHIO, OHOIOTHIO,
00IIeCTBO3HAHNE UMEIOIIUMCSI B CBOOOHOM JOCTYyIE B ceTH MHTEpHET (3JIEKTPOHHBIM KHUTaM,
MpakTUKyMaMm, Tectam, Matepuanam EI'D u np.).

3.2. UudopmanuonHoe odecrniedeHne 00yueHus

Jliist peanu3aiiuu IporpaMMbl OMOIMOTEYHBIN (DOHT YKOMIUICKTOBAH IMEYaTHBIMU U (MJTH)
ANEKTPOHHBIMU 00pa30BaTEILHBIMUA U HHPOPMAITMOHHBIMH PECYPCAMH, PEKOMEHIOBAaHHBIMU JIJIsI
WCIIOJIb30BaHUs B 00pa30BaTEIHbHOM TpOIlecce.

OcHOBHBIE HCTOYHHUKH .

1. Epemun, B. B. Xumus. 10 knacc (yriayOaeHHBIH ). DneKkTpoHHas hopma ydeOHUKA. ;| yICOHUK
/ H. E. Ky3smenko, A. A. Jlpo3nos; B. B. Epemun .— Mocksa : AO "H3ngaTenbcTBO
"Ilpocemenne”, 2022 .— 1 c¢. — ISBN 978-5-09-099540-5 .— URL:
https://rucont.ru/efd/806273

2. Epewmun, B. B. Xumus. 11 knacce (yriayOaeHHBIH). DnekTpoHHas Gpopma yueOHUKA. : yIeOHUK
/ H. E. Ky3smenko, A. A. Jlpo3nos; B. B. Epemun .— Mocksa : AO "H3natenbcTBO
"Ilpocemenune”, 2022 .— 1 c¢. — ISBN 978-5-09-099541-2 .— URL:
https://rucont.ru/efd/806274

HOHOJ]HI/ITCJII)H])IC UCTOYHUKU :

1. Kuszes, . A. Heopranuueckas xumus 1uis arpapues. B 2 4. Yacts 1. TeopeTnueckrie OCHOBBI
: yueOHHK TSI cpeiHero npodeccuonanbHoro oopazosanus / [1. A. Kuaszes, C. H. Cmapsiru.
— 5-¢ u3n., mepepadb. u gon. — MockBa : UsmarensctBo IOpaiit, 2023. — 253 ¢. —
(ITpogeccuonanshoe obpazoBanue). — ISBN 978-5-534-11760-8. — TekcT : 21eKTpOHHBIN
/I Obpa3zoBarebHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513202

2. Kuszes, [I. A. Heopranmueckas xumus uis arpapueB. B 2 4. Yactb 2. XuMuUs 31€MEHTOB :
y4eOHHK 1151 cpeqiHero npodeccuonaasHoro odpaszosanwms / JI. A. Kuszes, C. H. Cmappirus.
— 5-e m3x., mepepab. u mon. — Mocksa : M3narensctBo IOpaiit, 2023. — 357 ¢. —
(ITpodeccuonansuoe oopazoanue). — ISBN 978-5-534-11743-1. — TekcT : 37EKTPOHHBIN
/I Obpa3zoBaresbhas wiatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/513203

3. T'nmuuka, H. JI. OOmas xumusi. 3a1auu U ypaKHEHUS : y4eOHO-TIPaKTHIECKOE 1ocoOue st
cpenHero npodeccruoHanbHOro oopasosanus / H. JI. I'munka ; mon penakmueii B. A. I[lomnkosa,
A. B. babkoBa. — 14-¢ uzn. — MockBa : UzmarensctBo FOpaiit, 2023. — 236 ¢. —
(ITpodeccronanproe odbpazoBanue). — ISBN 978-5-534-09475-6. — TekcT : 37EKTPOHHBIHA
// Obpa3zoBaresbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512152

HNuTepHeT-pecypcebl:

Www.pvg.mK.ru (omummnuana «Ilokopu BopoObeBBI rOpBI»).
www.hemi.wallst.ru (O6pazoBaTenbHBIN CAUT IS IIKOJBHHUKOB « XHMUS»).
www.alhimikov.net (O6pa3oBaTenbHBIN CalT IS IIKOJBHHKOB).
Www.chem.msu.su (DaekTpoHHast OMOITUOTEKA IO XUMHN ).

WWW.enauki.ru (iHTepHeT-u3gaHue Uit yuureneil «ECTeCTBeHHbIC HAYKHY ).

gk wbdPE

25


https://rucont.ru/efd/806273
https://rucont.ru/efd/806274
https://urait.ru/bcode/513202
https://urait.ru/bcode/513203
https://urait.ru/bcode/512152
http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/

6. www.lseptember.ru (Mmeroauueckasi razera «IlepBoe CEHTAOPS»).
WWW.hvsh.ru (;kypHain «XuMus B IIKOJIe» ). WWW.NI].ru (KypHam « XUMHES U 5KA3HBY).
8. www.chemistry-chemists.com (37eKTpOHHBIN XypHaT « XUMHUKH U XUMHUS»).

~

4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHMUS AU CIHUIIJINHBI

KonTpoab u oumeHka pe3ynbTaToB OOY4YEHMsI OCYUIECTBIISIETCS IIPENoJaBaTeeM B
MpolLecce MPOBENCHUS MPAKTHUECKUX 3aHATUN U J1a00paTOpHBIX pabOT, TECTUPOBAHHUS, a TAKXKE
BBITIOJTHEHSI 00 yUaIOIIUMUCS UHIUBUAYaTbHBIX 3aJaHUH, TIPOEKTOB, UCCIIeIOBaHMH. Pe3ynbTaTsl
00y4YeHHs] OMPEACIISIIOT, YTO OOYYarOIIMeCs TOJLKHBI 3HaTh, IOHUMATh M JEMOHCTPUPOBATH IO

3aBCPUICHUUN U3YUCHUA JUCHUIIIINHBI.

s popmMupoBaHuUs, KOHTPOJIS U OLEHKU Pe3yIbTaTOB OCBOCHMS y4EOHOM AMCLUIUINHBI
UCHOJb3yeTCs CHCTeMa OLIEHOYHBIX MEPOIPHUATUH, MPEACTABISIONAs CO00M KOMIUIEKC YUeOHBIX
MEpPONPUSATHHA, COTJIACOBAHHBIX C pe3ylbTaTaMud OOy4YeHHS M C(HOPMYTUPOBAHHBIX C YUETOM
OI'OC COO (mpenmetHsie pe3ynbraThl o aucuumuinae) u I'OC CIIO.

No OK | MoayJas/pa3nen/Tema Pe3yabTaT 00yueHus Tumot OueHOqu X
MeponpusITHI
1 OcHoOBHOe coep:kaHue
1 Paznen 1. OcHOBBI dopmynupoBaTh 6a30BbIE
CTPOCHHSI BEIIECTBA MTOHSATHS U 3aKOHBI XUMHUH
CrpoeHue aToMOB CocraBisate xumudeckue | 1. Tect  «Ctpoenue
XAMHYECKHUX COOTBETCTBUHU CO | aTOMOB
3JIEMEHTOB CTETICHBIO OKHUCJICHUS | GOPMYJIBI COSTMHEHUN B
u MPHUPOJIA | XAMUYECKUX DJIEMEHTOB, | XUMHYECKHUX DJIEMEHTAX U
XUMHYECKOU CBSA3HU UCXOJS U3 BAJIEHTHOCTH U | IPUPOJA
ANETKPOOTPHUIIATETILHOCTH | XUMUYECKOM CBSI3M.
2. 3aga4yy Ha COCTaBJICHUE
XUMUYECKHUX hopmyn
JIBYXaTOMHBIX
BAJICHTHOCTHU U
11 OK CoeMHEHUH  (OKCHJIOB,
' 01 cynb(uI0B, TUAPUIIOB U
T.IL.).
3. 3amanus Ha
HCIIOIL30BaHUE

XHUMHYECKOH CHMBOJIMKH
u

Ha3BaHUM COEIWHECHHH 10
HOMEHKJIaType
MEXKIYHApOJAHOTO COKO3a
TEOPETUYECKON n

NPUKJIAAHON XUMHUU H
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TPUBHAIBHBIX  HA3BaHWM
TUTSt

COCTaBIICHUS] XUMUYECKHIX
hopmyn
JIBYXaTOMHBIX
COEMHECHUI
(oxcuoB,

ruapuaoB U

cynbpuaos,

T.11.) u TPYTUX
HEOPraHUYECKUX
COCIUHEHUN OTIEIbHBIX

KJ1aCCOB

1.2

OK
01
OK
02

[Tepuoanueckuii
3aKOH
XapaKTepU30BaTh
tabmuiy J1.1.
Meuneneena

XapakTepu3oBaTh

XUMHUUYCCKHUEC DIJICMCHTHI B
COOTBETCTBUU C ux
MOJIOKEHHUEM B
MEPUOJNYECKON CHCTEME
XUMHUYCCKHUX 3JICMCHTOB

JI.1. MenaeneeBa

1. Tect «MeTajinueckue
/

XHUMHYECKHE DIIEMEHTEI)
2. [IpakTrueckue 3amaHus

Ha

YCTaHOBJICHUE CBSI3U
MEXIY

CTPOEHUEM aTOMOB
XHUMHYECKHX

9JIEMEHTOB u
MEPUOINYECKUM
U3MCHCHHUEM CBOMCTB
XHUMHYECKHX

2JIEMEHTOB H 10,9
COEIMHEHNH B
COOTBETCTBUH c

MOJI0KEHUEM
[IEPUOIUYECKON CUCTEME.
3. [TpakTuko-
OPUEHTHUPOBAHHBIC
TEOPETHUUECKUE  3aJaHHs
Ha

XapaKTepU3aIHI0
XUMHUYECKHUX

3JIEMEHTOB:
«MeTann4ecKkue u
HEMETaJITNYECKUe
CBOICTBA,
3JIEKTPOOTPULIATEIIBHOCTh
U CPOJACTBO K DJIEKTPOHY
XUMHYECKUX JICMEHTOB B
COOTBETCTBHUE c HX
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ANEKTPOHHBIM CTPOEHHEM
u MI0JIO’KEHHUEM B
[IEPUOJAUYECKON CHUCTEME
XUMUYECKHX
.. MenneneeBa»

3JICMCHTOB

pasnen 2. | XapakrepuszoBarb Tumbl | KoHTposbHas pabota
2 XHWMHWYECKUE PEAKIUN | XUMUYECKUX PEAKIIUN «CtpoeHue BellecTBa U
XUMUYECKUE PEAKIIHI
Tunmer  xumuueckux | COCTaBIATH peakmuu | 1. 3agaun Ha COCTaBJICHHE
peaxkuui COEMHEHUS, PA3JIOKEHUS, | YPABHEHUMN PEAKLINN:
oOMeHa, 3aMeIeHns, | - COEIUHEHN,
OKHUCJIMTEBHO- 3aMelIeHUs], Pa3IoKEeHMUs,
BOCCTAHOBUTEJIbHBIC oOMeHa; - OKHCIUTEIbHO-
peaKImn BOCCTaHOBUTEIIBHBIX
peaxkuuii c
HCTIOJIb30BAHUEM METOo/a
OK ANEKTPOHHOTO OanaHca
01 2. 3amaun  Ha pacyeT
2.1 OK MacChl  BEIIEeCTBA WJIH
04 00BbéMa ra3oB o
U3BECTHOMY KOJIMYECTBY
BEIIECTBAa, Macce WIu
00BEMY OJTHOT'O 3
YYaCTBYIOIINX B PEAKIHHU
BEIIECTB; PACUYETHI MACChI
(oOBéMa, KOJUYECTBA
BEIIIECTBA) MIPOJIYKTOB
peaKIuu, €ciau OJHO U3
BEILIECTB UMEET MPUMECH
Onektponutrdeckas | CocTtaBisaTh  ypaBHeHHS | 1. 3amaHus Ha
OK | nuccommanus U | XUMUYECKUX peaKuuu | COCTaBICHUE
59 01 | noHHBI 0OMeEH MOHHOT'O oOMeHa C | MOJIEKYJISIDHBIX M MOHHBIX
' OK y4acTueM peaxiuii
04 HEOPraHMYeCKUX BEIIECTB | C  Y4acCTHEM  KHCIIOT,

OCHOBaHUI U
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coJen, YCTaHOBJICHHE
W3MCHCHHUS

KHCIIOTHOCTH CpEbl

2. JlaGopartopnas pabota
«Twumnsr

XUMHUYECKUX PEAKIUID)

Paznen 3. crpoenne u | MccnenoBate ctpoenue u | KontponbHas paborta
3 CBOIiCcTBa CBOIiCTBa «CBoiicTBa
HEOPraHUYECKUX HEOpPraHMYECKUX BEIIECTB | HEOPTaHUYECKUX
BELIECTB BEIIECTBY
Knaccudukanus, Knaccudunuposats 1. Tect «Homenxknarypa u
HOMEHKJIaTypa U | HEOpPraHUYECKHe Ha3BaHUE
CTpOEHHE BEIIECTBA B COOTBETCTBUU | HEOPTAHUYECKUX
HEOPraHUYECKUX C UX CTPOEHUEM BEIIECTB, HMCXOASl M3 HUX
BEIIECTB XUMHUYECKON  (popmyIbl
WM COCTaBIIEHNE
XUMHAYECKOH  (popMyIHl,
UCXOJs W3  Ha3BaHUA
BeleCTBa o
MEKIyHAPOIHOU W
TPUBHAIILHON
HOMEHKJIATYpe»
2. 3amaunm Ha pacuér
MaccOoBOM
pi(eh) 11 (macchr)
XUMHUYECKOIO  3JIEMEHTa
31 OK (coenuHeHus) B
' 01 MoJIeKyJe (CMecH)

3. [IpakTrueckue 3amanus
10

KJIacCU(UKAIIHH,
HOMEHKJIAType U
XHUMHAYECKHM (hopMysiam
HEOPTaHMYCCKHUX BEIICCTB
Pa3ITUYHBIX KJIACCOB

4. TpakTUvecKue 3a1aHus
Ha

ompeieIicHUue
XUMHYECKOH aKTUBHOCTH

BEIIECTB B
3aBUCHMOCTHU BUJIA
XUMHYECKOU

CBSI3U H THIIA
KPHUCTAJUTMYECKON
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pelIeTKn

3.2

OK
01
OK
04

DuznKo-XxUMHUUECKHE
CBOMCTBaA
HeopFaHI/ILIeCKI/IX
BCIICCTB

YcranaBauBaTh
3aBUCUMOCTh ¢busuko-
XUMHYECKUX CBOMWCTB
HEOPraHUYECKUX BEIIECTB
OT CTPOEHUSI aTOMOB H
MOJIEKYJI, a TakXe THIa
KPHUCTAJUIMYECKON

peLeTKn

1. Tecr «OcobenHocTH
XUMHUYECKHUX

CBOMCTB OKCHJIOB, KHCJIOT,
OCHOBaHHUH, aM()OTEPHBIX
TUAPOKCHUJIOB U COJIEH»

2. 3aganus Ha
COCTaBJICHUE
YPaBHEHUN XUMHUYECKUX
peakuuii ¢
MpOCTBIX U

y4acTHUEM
CJI0KHBIX
HEOPTaHMYECKHUX
BEILIECTB:
OKCHJIOB METaJIIOB,
HEMETAJIJIOB U
aM(pOTEPHBIX JIEMEHTOB;
HEOPraHUYECKHUX KHCJIOT,
OCHOBAHHUM i
aM(OTEPHBIX
THUIPOKCHUJIOB,
HEOPTraHUYECKUX

coJiei,
XapaKTePU3YIOIIAX HX
CBOHCTBA M  CIOCOOBI
MOJTyYCHUS

3. [TpaxTuko-
OpPUEHTHPOBAHHBIE
TEOPETUUCCKUE  3aJaHMs
Ha

CBOWCTBA U TIONyYEHUE

HCOPraHUYCCKHX BCLICCTB

3.3

OK
01
OK
02
OK
04

Nnentuduxamnms
HEOPTaHMYECKUX
BEIIECTB

Hccnenosath
KAueCTBEHHBIE  pEaKIUu

HEOPTaHNYCCKHUX BCIUICCTB

1. IIpakTuko-
OpUEHTHPOBAHHBIE
3a7aHus 110 COCTABJIEHUIO
XUMHUYECKUX PpPEaKIUil C
ydacTueM
HEOPraHMYECKHUX
BEIIIECTB,

HCIIOJIb3YEMBIX JIJIS UX
UIeHTU(DUKAITIN

2. JlaboparopHas paboTa
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«MnerTudukanys
HEOPTaHUYECKUX
BEIIIECTB»

Paznen 4. Ctpoenue u

HccnenoBats cTpoeHHME U

KonrponsHas pabota

4 CBOMCTBA cBoiicTBa opranuueckux | «CTpoeHHe M CBOICTBa
OpraHUYECKHUX BEILIECTB OpraHUYECKHUX BELECTB»
BEILIECTB
Knaccuduxanus, Knaccudunuponatsb 1 3ananus Ha
CTpPOCHHUE U | OPraHMYECKHUE BEUIECTBA B | COCTABIICHUE
HOMEHKJIaTypa COOTBETCTBUU c VX | Ha3BaHUW OPraHUYECKUX
OpraHNYECKHUX CTpPOEHUEM COETMHEHUI o
BEILIECTB TPUBHAIILHON WU
MEKIyHAPOIHOU
CUCTEMAaTUYECKOU
HOMEHKJIaType
2. 3amanus Ha
COCTaBJICHUE
41 OK MOJIHBIX M COKPAILEHHBIX
' 01 CTPYKTYPHBIX (hOpMYJT
OpPraHMYECKHUX  BEILECTB
OTJENbHBIX
KJIaCCOB
3. 3agaun Ha
onpeeaeHue
npocteien GopMybl
OpPraHUYEeCKON MOJIEKYJIBI,
UCX0as
U3 3JIEMEHTHOIO COCTaBa
(B %0)
CBolicTBa YcranaBiuBaTh 1. 3aganus Ha
OpraHUYECKHUX 3aBUCUMOCTh (bu3MKo- | cocTaBlIeHUE
COEJIMHEHU M XUMHYECKHX CBOWCTB | YPAaBHEHUN XUMHUYECKUX
OpraHMYECKHX BELECTB OT | PEeaKIHil ¢
OK CTPOEHUS MOJIEKYJI Y4acCTHEM OPraHUYeCKUX
01 BELIECTB
OK Ha OCHOBAaHHMHU MX COCTaBa
4.2 u
02
OK CTPOCHUS
2. Saganus Ha
04
COCTaBJICHUE

YpPaBHEHUN XUMUUYECKUX
peaKuuid,
WUTIOCTPHUPYIOIIHX
XUMHUYCCKUEC
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CBOMCTBA C  y4eTOM
MCXaHH3MOB

MPOTEKAHUSA JaHHBIX
peaxkuuii u

reHEeTHYECKOM CBSI3U
OpraHUYEeCKUX

BEILIECTB Pa3HBIX KJIACCOB
3. Pacuérnrle 3agauu o
YpPaBHEHUSIM pEaKIHil C
Y4aCTHEM

OpraHUYECKHUX BEIIECTB

4. JTabopartopHas paboTa

«IIpeBpamenus
OpPraHMYECKHUX  BEILECTB
MIPU HATPEBAHUI
Nnentuduxamus Uccnenosats 1. [TpakTuko-
OpraHNYeCcKHUX KAueCTBEHHbIE  PEAKIUH | OPUECHTHUPOBAHHbBIC
BELIECTB, X 3HAUEHUE | OPraHUYECKHUX 3a/laHus IO COCTABJICHUIO
U TPUMEHEHHUE B | COGUHEHUN OTIENbHBIX | XUMUYECKUX PEAKIUN C
OK | ObITOBOM U | KJIacCOB y4acTHEM
01 | mpousBOACTBEHHOMN OpPraHMYECKUX BEIIECTB, B
OK | nesrennrHOCTH T..
4.3 02 | genoseka UCTIONB3YEMBIX JUIS UX
OK UACHTU(UKAIMH B OBITY U
04 MIPOMBIIIJICHHOCTH
2. JlTabopaTtopHast paboTa:
«Unentndukanus
OpraHUYEeCKUX
COCMHEHUN OTIEIBHBIX
KJIaCCOB»
Paznen 5. | Xapakrepu3oBaThb
Kuneruueckue U | BIIUSHHE pa3IUYHBIX
5 TepMOJUHAMHUUYECKHe | (paKTOPOB Ha paBHOBECHE
3aKOHOMEPHOCTH U CKOPOCTh XMMHYECKUX
[POTEKAHUSA peakuin
XUMHYECKHUX PEaKIni
CxopocThb XapakTepu3oBaTh 1. [TpakTuko-
XUMUYECKHUX PEaKIUM | BIUSHUE KOHIIEHTPAIMU | OPUECHTUPOBAHHBIC
OK | Xumuueckoe pearupyromux BEUIECTB U | TEOPETUYECKUE  3aJAHUS
51 01 | paBHOBecue TEMIIEpPaTyphl HA CKOPOCTh | HA  aHaIW3  (PaKTOpOB,
' OK XUMHUUYECKUX PEaKIui BIIUAIOIINX HAa U3MECHEHUE
02 XapakTepu3oBaTh CKOpOCTH  XHUMHYECKOU
BITUSIHHE W3MEHEHUS | PeaKIuu

KOHLCHTpAalun BCIICCTB,

2. IlpakTuko-
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peakuuu cpensl u
TEeMIIEpaTypbl Ha
CMEIIEHUE XUMHUYECKOro

PaBHOBCCHUA

OPHUCHTHUPOBAHHLIC

3aJIlaHus Ha
MIPUMEHEHUE  MPUHIIMIA
Jle [Iatenne VIS
HaXOXJIECHUS

HaIpaBJICHHUA CMCIICHUA

paBHOBECHUS XMMHUYECKOMN
peakuuu u aHamm3
(haKTOpOB, BIHSIONINX HA

CMCIICHUE XHMHWYCCKOI'O

paBHOBECHS
Paznen 6. PacTBOphI Uccnenosats HUCTHHHEBIE
6 pacTBOpPBI C 3aJaHHBIMHU
XapaKTepUCTUKAMHU
[Tonsatue o pactBopax | Paznuuath uctuHHble | 1. 3agauun Ha
pacTBOPHI MIPUTOTOBJICHHE
pacTBOpoB
OK 2. IIpakTuko-
o1 OpUEHTHPOBAHHbBIE
6.1 OK pacuéTHble 3aJaHMs Ha
02 JMCTIEPCHBIE CUCTEMBI,
HCII0JIb3yeMbI€ B OBITOBOM
u
MIPOU3BOJICTBEHHOU
TeSITEeTHHOCTH YeJIOBEKa
OK | UccnenoBanue HccnenoBath ¢uzuko- | Jlaboparopnas pabota
6.2 01 | cBoiicTB pacTBOpPOB XUMHYECKHE cBoiictBa | «I[IpurotoBnenue
' OK WCTHHHBIX PACTBOPOB PacTBOPOB»
04
) [IpodeccrnoHanbsHO-OPHEHTUPOBAHHOE CO/IEP)KaHUE (COJepKAHNE TPUKIIATHOTO
MOJTYJIs1)
Pasznen 7. Xumusa B | OueHuBarh MOCIENCTBUSA | 3amura Kelca (C yuyéToM
OBITY U | OBITOBOI u | Oynyiei
7 MPOU3BOICTBEHHOMN MPOU3BOJACTBEHHOM npodecCcroHaTBHOM
JeSITETLHOCTH NESITELHOCTH YEJIOBEKa C | IeATEIBHOCTH)
YenoBeKa MO3HUIUN  HKOJOTHUECKOM
0e30macHOCTH
OK | Xumus B ObiTty u | OnenuBare mnocneactBus | Keiic (¢ yuerom Oymymiei
01 | npou3BOACTBEHHOM OBITOBOI U | mpodeccruoHaIbHON
OK | mearensHOCTH IIPOU3BOACTBEHHON NESATEIBHOCTH)
02 | yenoBeka NesATEIbHOCTH YelioBeKka ¢ | Bo3aMoxkHbIe TEMBI
OK HO3UIIMHA DKOJOTHYECKOH | KEHCOB:
04 0e30macHOCTH 1. [loreruienne KIMMaTa U
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OK BBICBOOOK/ICHUE Ta30BBIX
07 THIPATOB CO JIHA OKEaHa
2. Oyaymue MarepHuaibl
JUIs aBua-, MAalIMHO- U
PUOOPOCTPOCHUS

3. HoBble MaTepuansl st
COJIHEYHBIX OaTapeii

4. JIekapcTBa Ha OCHOBE
PacTUTEIbHBIX
MpernaparoB

5. BOITPOCHI JIJISI IPOMEXXYTOUYHOM ATTECTAIIMM 110 JUCHUILIMHE

dopMoii TPOMEKYTOUHON aTTECTAIMH 0 AUCITUIUIHHE SBIsSCTCS AU PepeHInpoBaHHBII
3ayer.

Bomnpocsl k 3auery:
OO01mas xumus:

JlaTb onpenieneHue aToMy.

JlaTb onpeneneHre MoJIeKyJie.

[IpocToe BemecTBO. Kakoe cTpoeHne UMEIOT MPOCThIE BEIIECTBA (IPUMEPHI).
OMnupudeckas u cTpykrypHas popmyisl. [IpuBectu nmpumepsl.

N3omeps! 1 romosoru. [Ipusectu npumepsl.

JlaTh onpeneneHyne KOBaJICHTHOH CBs3U. [IpuBecTy npuMepsl.

JaTe onpenenenne MOHHOMU cBs13U. [IpuBecTH nmpuMepsl.

JaTp onpenenenue BOXOPOIHOM CBA3U. IIpuBecTu npumepsl.

©ooN R WDNRE

I[aTB OIpCACIICHUC METAJINYECKOM CBS3H. HpI/IBCCTI/I IMPUMCPHI.
. I[aTB OIPCACIICHUEC G U Tt CBA3U. HpI/IBe)II/ITe IIPpUMCPBI.

e
= O

. Uto Takoe BasieHTHOCTh? [IpuMephl 3JIEMEHTOB C MOCTOSIHHON BaJICHTHOCTBIO.

[HEN
N

. Ctpoenue Tabnuisl Menaeneena.

[EEN
w

. CtpoeHnue sapa.

. CTpoeHue »IeKTpOHHON 000JI0UKH aToMa.

. Oxcupnel. Knaccudukaiiys 1 HOMEHKIIATypa OKCHJIOB.

. I'mapoxcunpl. Kinaccnugukarus 1 HOMEHKIIaTypa THAPOKCHIIOB.

R
~N o 0N

. Conu. Knaccugukanuys u HOMEHKIIaTypa cojeil.

[EEN
oo

. Kucnoter. Kitaccuduxaryst 1 HOMEHKIaTypa KHCIOT.

[EEN
©

. Knaccudukanus Xxumuueckux peakuui.

N
o

. OGpaTuMBbIe 1 HEOOPATHUMBIC XUMUYECKHUE PEAKIIUH.
. CKOpOCTh XUMHUYECKOM PEAKIUU.
. Xumunueckoe paBHoBecue. [Ipunuun Jle [larense.

NN
N -

Heopranuveckass xummus:
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NGO~ wWDdPE

IIlenoyno3eMeabHEIC

IPUMEHEHNE.

9. AJIOMUHHUI ¥ €ro COEIUHEHUSA:

IPUMEHEHHE.
10. XKene3o 1 ero coeNMHEHMS: CTIOCOOBI TIOTYICHUS, XAMHUECKUE CBOMCTBA, IPUMEHEHHE.

Oprannyeckasi Xumus:

1. Asnxa”sl:

CIIOCOOBI

IIPUMCHCHUC.

2. AnkeHBI: CMOCOOBI TIONYyYCHUS,

IpPUMEHEHUE.

3. AnkuHBI: CHOCOOBI TIOJIYYEHHUs, HOMEHKJIATYpa,

IIPUMCHCHUC.

MCTaJlJIbI:

MIOJIy4EHUS,

CIIOCOOEI

CIIOCOOBI

HOMEHKJIAaTypa,

HOMEHKJIaTypa,

MOJIy4YCHHUS,

MoJIy4eHus,

l"anoreHsr: criocoOkI MONTy4eHUs, XUMUYECKHE CBOMCTBA, TPUMEHEHNE.
Kucnopon: crioco6s! moiaydeHus, XAMU4YE€CKHUE CBOWCTBA, IPUMEHEHUE.

XUMHNYECKUEC

XUMHNYCCKUC

Bonopona u ero coenMHEeHH: CLIOCOOBI MOTYYEHUs, XUMUYECKHE CBOMCTBA, IPUMEHEHHUE.
Cepa u ee coeuHEHUS: CIOCOOBI MOTYICHHSI, XAMHUUECKHE CBONCTBA, IPUMEHEHHE.
Yrnepoa v ero coeIMHEHUs: CIOCOObI MOTYUYeHHsI, XUMHUUECKHE CBONCTBA, IPUMEHEHHUE.
A3BOT ¥ ero coeIMHEHHs: CITIOCOOBI TTOJTYYCHHS, XUMHUECKUE CBOMCTBA, TPUMEHEHHE.
[[{erouHbIe METAUIBI: CITIOCOOBI TOJYUYEHUSI, XHMUUECKHE CBOMCTBA, IPUMEHEHHE.

CBOMCTBA,

CBOICTBA,

H30MCepHusd, XUMHUYCCKUC CBOfICTBa,

U30MEpusl, XHUMHUYCCKHC CBOﬁCTBa,

HN30MCpHA, XHUMHYCCKUC CBOfICTBa,

4, O,Z[HO&TOMHLIG CIIUPTHI: CIIOCOOBI MMOJIYUCHUA, HOMCHKIIATYpa, U30MEpPUsa, XUMHYCCKHUC

CBOﬁCTBa, IMPUMCHCHUC.

5. Anpaeruapl M KETOHBI:

CBOMCTBA, IPUMEHEHUE.

6. KapOoHOBbBIE KHCIOTHI:

CBOﬁCTBa, IMPUMCHCHUC.

7. Cnoxnple >(UPHL:

IPUMEHEHUE.

8. Kupsl, npumeHeHuHe.

9. Vruesonsl.

Knaccudukanus

CIIOCOOBI

MOJTYyYEHHUS,

YTIIEBOJIOB.

XUMHNYCCKHUC CBOﬁCTBa, IMPUMCHCHHC.

HOMEHKJIATypa,

Crioco0BbI

MOJIYYCHHA

10. AMMHOKHCIIOTBI: CITIOCOOBI TIOTY4EHUs], HA3BaHUs, XHMHUUECKUE CBONCTBA.

11. benku. VX posnb B )KU3HU KUBOTO.

5.1. Onucanue MIKaJ OEHUBAHUS

CIoCcOOB! TOJY4YEeHMs, HOMEHKJIATypa, U30MEpHsi, XUMHUECKHE
cHocoObl TONYYEHHUs,, HOMEHKJIaTypa, U30MEpHs, XUMUYECKHUE

XHUMHYECKHE CBOWCTBA,

MOHOCaxapuaosB,

Taonuua 3
Nuaukaropbl | HeyI0BJIeTBOPH | Y/AOBJIeTBOPUTE/b
XOpo1Io OTJIMYHO
KOMIIeTeHIIUN TeJbHO HO
. | MuHMMaIsHO YpoBeHb 3HaHWI | YPOBEHBb
YpoBeHb 3HAHUU . .
JOTTYCTUMBbIH B o0Bbeme, | 3HaHUI
ITosnoTa HIDKE .
. YpPOBEHb  3HAHWH. | COOTBETCTBYIOIIE | O0OBEME,
3HAHMI MUHUMAaJbHBIX i
. OMYIIEHO MHOTO | M porpaMmMe | COOTBETCTB
TpeOOBaHUH. I poTp o
HEerpyObIX OIMUOKHU. | MOATOTOBKH. meM
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Nmenn MECTO HonyiieHo porpamMmme
rpyObIe OLIHOKH. HECKOJIBKO MIOJATOTOBKH,
HETpyOBIX 6e3 ommodoK.
OIIMO0K
IIponemoHcTPH
[TpogemMoHCTpHPO | pOBaHBI BCE
BaHbI BCE | OCHOBHbBIE
IIpogeMoOHCTPUPOB | OCHOBHEIE SHUS,
Ilpu  pemeHun P pup M
aHBI OCHOBHBIC | yMeHHUs. Perensl | pereHsl BCE
CTaH/IapTHBIX
ymeHusi.  Pemensl | Bce OCHOBHBIE | OCHOBHBIE
3a1a4y HE
TUTIOBBIE 3aJa4M C | 3a/1a4 c | 3amauu c
Hannume MPOJIEMOHCTPUPO
. HErpyOBIMH HErpyOBIMH OTJICITbHBIMU
yYMeHui BaHbl OCHOBHBIE
oLIMOKaMHu. OLIMOKaMHU. HECYILIECTBEHH
YMEHHUS.
BrinonHeHsl Bce | BrImosiHEHBI BCE | BIM
Nmenn MECTO
3alaHusl, HO HE B | 33/IaHUf, B | HEJJOUETAMH,
rpyOble OIIMOKH.
MIOJIHOM 00BEME. MOJTHOM 00BeMe, | BHIIIOJIHEHBI BCE
HO HEKOTOpbIE C | 3aJaHU B
HEJ0YEeTaMH. MIOJIHOM
o0BeMe.
CdopmupoBaHHO
CTh KOMITETECHITUN
CdopmupoBanHOCT
B uenom | ChopmupoBanH
b KOMTICTCHITHH
COOTBETCTBYET OCTb
COOTBETCTBYET
Komnerenmus B TpeOOBaHUSM, HO | KOMIETEHIIMH
. MUHUMAaJTbHBIM
MOJIHOM Mepe He €CTh  HEJOYETHI. | MOJIHOCTHIO
TpeOOBaHUSM.
copMHpoBaHa. Nmeromuxcs COOTBETCTBYET
Nmerommxcs N .
Nwmeronuxcs . . | 3HaHWIi, yMeHUH, | TpeOOBaHUIM.
. . | 3HaHWIA,  yMCHHH,
3HAHWUN, YMEHHUH, HaBBIKOB u | Nmeronmxces
HaBBIKOB B IIEJIOM .
XapakTepucTH | HaBBIKOB MOTHBALIUU B | 3HaHUI,
JI0OCTaTOYHO JUTST .
Ka copMu- | HEOCTATOYHO LeJI0M YMCHHIA,
perieHus
POBaHHOCTH e peteHus JIOCTaTOYHO ISl | HABBIKOB u
MPaKTUYECKHUX
KOMIIETEHIIUN | IPAKTHYECKHUX perieHus MOTHBAallUd B
(mpogeccruoHaabHbI -
(mpodeccuonann MPAKTHYECKHUX MOJIHOM  Mepe
X) 3aj1ad, HO
HBIX) 3a/1ad. 5 (mpodeccronanb | TOCTATOYHO ISt
TpeOyercs
Tpebyercs peby HBIX) 3a/ay, HO | peUICHMs
JOTIOTHUTEIbHAS
IIOBTOPHOE TpeOyercs CJIOKHBIX
MpaKTHKa o
o0y4yeHue JOTIOTHUTEIbHAS | IPAKTHYECKHUX
OOJBIINHCTBY
MpaKTHUKa o | (mpodeccuonan
MIPAKTUIECKHIX
HEKOTOPBIM bHBIX) 3aJa4.
3a/1au.
npodeccuoHalibH
BIM 33/1a4aM.
YpoBeHb . . .
P Huzkuit Hwuxe cpennero Cpennuit Bricokuit
chopmu-
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