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1. OO0mas xapakrepucTuka pado4yeil nporpaMMsbl y4e0HOM JMCIUIIIHHBI
«XuMHUs». MecTo TUCIMITINHBI B CTPYKTYpPE OCHOBHOW PO eCCHOHATIBLHON 00pa3oBaTeIbHOM
POTPaMMBI

O061meobpa3oBaTeNbHAS TUCIUILINHA «XUMUSD SIBISIETCS 00s13aTEIbHON YaCThIO
0011e00pa30BaTeIbHOTO UKJIa 00pa3oBaTenbHOM mporpaMmsl B cootBeTcTBUU ¢ PI'OC CIIO
no cnenuanbHocTu 38.02.01 «DxoHOMUKA U OyXranTepckuil yuet (1mo orpaciisiMm)». [Iporpamma
pa3paboTana Ha ocHoBaHUU TpedoBanuii @I'OC cpemHero odIIero 00pa3oBaHMUs.

Tpyn10eMKOCTh TUCIMILIMHBI «XUMUs» HAa 0a30BOM ypoBHE cocTaBiseT 44 vaca, u3
KOTOPBIX 38 4acoB — 0a30BbINA MO (6 pa3aeioB) u 6 4acoB — MPHUKIATHON MOAYIH ( 1
paszen), BKIIYAIOUINA MPAKTUKO-OPHEHTUPOBAHHOE COJIEpKaHNE KOHKPETHOU podeccuu it
CHEHUATBHOCTH.

[TpuknaaHOM MOYSIb BKITFOUACT OMH pasfei. Pa3nen 7 «Xumus B ObITY U
MPOM3BOJICTBEHHOH JIEATETHLHOCTH YEJIOBEKA» Pean3yeTcs sl BCeX
npodeccuii/CrenuaIbHOCTEH Ha MaTepralie KeCcoOB, CBI3aHHBIX C AKOJIOTHICCKON
0€30MaCHOCTBIO M OLIEHKOH MOCIeICTBUI OBITOBOM M MPOU3BOACTBEHHOM 1€ TENBHOCTH, 110
oTpacisM Oyaymiei mpohecCHOHATEHON ASATEIBHOCTH 00yJarOIINXCS.

1.2.1. Heau u 3212494 TUCHUTLINHBI .

DopMHUPOBAHUE Y CTYJAECHTOB MIPEACTABICHUS O XUMUYECKON COCTABIIAIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPa KaK OCHOBBI MPUHSTHS PEIICHUN B )KU3HCHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUsX, OTBETCTBEHHOTO TTOBEACHUS B IPUPOTHOM cpejie.

3agaun AUCHUNJIMHBI:

1) chopmMupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX MPOIECCOB U
SBJICHUM B OKPYXKaIOILIEH Cpeie, IEJOCTHON HayqHOW KapTUHBI MUpPa, B3aUMOCBS3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABJISATH (POPMYIIBI HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB,
YpaBHEHUS XUMUYECKUX PEAKIIUNA, OOBICHITH X CMBICI, UHTEPIIPETUPOBATH PE3yIbTAThI
XUMHUYECKHUX IKCIIEPUMEHTOB;

3) chopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEUIITUX XUMUUECKIX SKCIIEPUMEHTATBHBIX
MCCJIEI0BAHMM C COOIOICHUEM TTpaBmiI 0€30MacHOr0 OOpaIleHusl ¢ BeIeCTBaMHU U
1a00paTOPHBIM 000PYI0BAaHUEM,

4) pa3BUTh YMEHHS UCIOJIb30BATh HHOOPMAITUIO XUMHUYECKOTO XapaKTepa U3 pa3IMuHbIX
HMCTOYHHKOB,

S)chopmupoBaTh YMEHHS TIPOTHO3UPOBATH TOCIEACTBHUS CBOSH JEATETHHOCTH H
XUMUYECKHUX MTPUPOIHBIX, OBITOBBIX U MMPOU3BOJCTBEHHBIX MPOIIECCOB,;

6)chopmMupoBaTh TOHUMAHUE 3HAYUMOCTH JOCTHKEHUN XUMHUYECKON HAYKU U

TEXHOJIOTHH JIJIs1 Pa3BUTHSI COIMATBLHON M MPOU3BOJICTBEHHOU cep.



1.2.2 Ilnanupyembie pe3yJbTaThl 0CBOeHHs Y4eOHOH qucuumInHbI B c0oTBeTcTBHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

Ocoboe 3HaueHue quciuILinHa umeeT pu popmupoBanuu 1 pazputuu OK u [1K

Koa n
HAaHMeEHOBaHHeE
(opmupyembIx
KOMIIeTeHI Ui

HnannpyeMble pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Berbupats
CIoCOOBI PeIICHHUS 3a1a4
npodeccHoHaNIbHON
JIeATETbHOCTH
MPUMEHUTEBHO K

Ppa3JIMIYHbIM KOHTCKCTaM

B yacTu TpyA0BOro BOCIIUTAHUIN:
- TOTOBHOCTH K TPYZy, OCO3HaHHE IIECHHOCTH
MacTepcTBa, TPYIO0I00HeE;

- TOTOBHOCTh K aKTHUBHOM JACATCIBbHOCTHU

TEXHOJIOTHICCKOMN 1 COI.[PIaJ'IBHOfI HaIpaBJICHHOCTH,

CIOCOOHOCTh HHUIIMUPOBATh, INTAHUPOBATE U

CaMOCTOATCIIbHO BBIMTOJHATL TaKYIO ACATCIbHOCTD,

- MHTEpEC K Pa3IM4YHbIM cepam

po¢eCCHOHANBHOM NesTeIbHOCTH,
OBiajieHne YHHBEPCATbHBIMH

Y4eOHbIMM O3HABATEIbHBIMM e CTBUSIMU:

a) 6a30BbIE JIOTHYECKHUE AeHCTBUS:

- CaMOCTOATENHEHO HOPMYITHPOBATH U

aKTyaJIn3UpOBaTh MPoOJIeMy, pacCMaTpHUBATh €€

BCECTOPOHHEE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WIIH

OCHOBAHHE JIJIs CPaBHEHUS, KIIacCU(UKAITIH U

00001ICHUS;

- OIpEACTATh LENU ACATEIFHOCTH, 33124

mapaMeTPsl U KATErOPUHU M3 JTOCTHKCHHUS;

- BBISBJIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B

paccMaTpUBAEMBIX ABJICHUAX,

-BHOCUTb KOPPEKTUBBI B ACATCIbHOCTD, OLICHNBATH

- BIIQICTh CHCTEMOH XUMIYECKUX 3HAHHMA, KOTOpask BKIIIOYACT:

OCHOBOITOJIArAIOIINE TIOHATHS (XUMHUYECKHUI SJIEMEHT, aTOM, JIEKTPOHHAast 000JI0YKa aToma, S-, p-,
d-3neKTpOHHBIe OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, BAICHTHOCTD, 3JIEKTPOOTPHLIATEIBHOCTb,
CTCIICHb OKHMCJICHHS, XUMHUYCCKas

CBSI3b MOJIb MOJISIPHASI Macca, MOJIPHEIH 00BeM, YIIIEPOIHBIH CKENeT, (PyHKIIMOHABHAS TPYIIIa,
paauKa, u30Mepus, H30MePbl, TOMOJIOTHUECKUN Psill, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPO- U
a30Tco/IeprKaIlie COCTNHCHNS,

OMOJIOTUYECKH aKTHBHBIE BEIIECTBA (YIII€BOIbI, )KUPHI, OCIIKH), MOHOMED,

TOJIMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYIIIPHBIC COCTUHEHNS, KPUCTAIUTMICCKAs PemIeTKa,
THUTIBI XUMUYECKHUX PEAKIHHA (OKUCIUTENHHO- BOCCTAHOBUTEINIBHBIE, 9K30-1 YHIOTEPMUIECKHE,
peaKIuy HOHHOTO OOMEHa), PacTBOP, SJIEKTPOJIHUTHI, HEIICKTPOIUTHI, AIEKTPOITHTHICCKAS
JIUCCOLIUAITNS, OKHCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMUYECKOM PEAKITUH, XUMHUUECKOE
paBHOBECHE) TEOPUH U 3aKOHBI (TEOPHS XUMHICCKOTO CTPOSHHS OPTaHUIECKAX

BemecTB A.M. byTineposa, Teopus dJIEKTPOITUTHYECKON TUCCOIMAIINH,

nepuoaudeckuii 3akoH J.1. MeHneneeBa, 3aK0H COXpaHEHUS MacChI), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3bIK XUMUHU, (PaKTOJTOTHUECKHUE CBEJICHHS O

CBOWCTBaX, COCTaBe, MOJIYICHUH U 0€30IIaCHOM HCTIOJIb30BAHUH BaXHEHUIIIMX HEOPTAHMICCKHX H
OpTaHMYECKHX BEIIECTB B OBITY U MPAKTUUECKOHN JESITEILHOCTH YEJIOBEKA;

- YMETh BBISIBJIATH XapaKTepHbIe MPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX MOHATHH, IPUMEHSTD
COOTBETCTBYIOIIHNE MOHSITHS MPHU OMMMCAHUHU CTPOCHUS U CBOMCTB HEOPTaHUIECKUX U
OpraHUYECKHX BEIIECTB U UX MPEBPALLECHUI; BBISBISAT

B3aMMOCBSI3b XUMUYECKUX 3HAHUH C TIOHATUSAMH W TPEICTABICHUSIMHU JAPYTUX

C€CTCCTBCHHOHAYYHBIX IMPCAMCTOB;




COOTBETCTBUEC PE3yIbTATOB LIEJISIM, OLICHHBATh
PHCKH MOCTICCTBUI IeSTeIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIICHHUE TIPU PEIICHUH
JKU3HEHHBIX TPOOIIeM

0) 0a30BbBIE HCCIIENOBATEIBLCKUE AeHCTBHS:

- BIIA/ICTh HaBBIKAMH y9eOHO-HUCCIIEI0BATEIIECKON 1

MPOEKTHOH NEesATeIbHOCTH, HABBIKAMH Pa3peIIeHUs
npobieM;

- BBISIBJIATH IIPUYUHHO-CIICACTBEHHBIE CBA3H U
aKTyalM3HpOBaTh 3a/1ady, BBIIBUTaTh THIIOTE3Y €€
pelieHus, HaXOJUTh apTyMEHTHI JUIs
JIOKa3aTeNbCTBA CBOUX YTBEPIKICHUH, 3a1aBaTh
napaMeTpsl ¥ KPUTEPUH PELICHUS;

- aHAJIN3UPOBATh MIOJyYEHHBIE B XO/€ PELICHUSA
3aJlaud pe3yNbTaThl, KPUTUIECKH OLICHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBHUSX;

- YMETb IEPEHOCUTD 3HAHUS B IO3HABATENBHYIO U
MPAaKTUYECKYI0 00JIaCTH )KU3HEESTEeIbHOCTH;

- YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX
MpeIMEeTHBIX 00acTel;

- BBIIBUT'aTh HOBBIE UJEH, NIPEAIaraTh
OpUTHHAJIbHBIE TIOAXO0/BI M PEIICHHUS;
-CII0OCOOHOCTh MX UCTIONIL30BAHUS B
[IO3HABATEJILHON U COLMAJIBHOM NIPAKTUKE

- YMETb UCIOJIb30BaTh HAUMEHOBAHUS XUMUYECKUX COCTUHEHUI
MEKAYHAPOIHOTO COI03a TEOPETUIECKON M MPUKJIATHON XUMHHN U TPUBHAIBHBIC

Ha3BaHUs BKHEHIINX BEIIECTB (3TUIICH, alleTHIICH, IIIMIEprH, (peHol, GpopMabaeru, yKCycHas
KHUCIIOTA, TTULUH, YTapHBIX ra3, yIrJIeKUCIbII I'a3, aMMHUaK, TalieHas U3BECTh, HETAIlICHAs! H3BECTD,

MUTHEBAs COJA U APYTHX),

COCTaBIATH (POPMYJIIBI HEOPTAHUUECKUX U OPTAaHUYECKHX BEIIECTB, YPABHCHUS
XUMHYECKHX PEaKIHid, OOBSICHAT UX CMBICIT; IOATBEPKIATh XapaKTepHbIe
XMMHYECKHE CBOICTBA BEIIECTB COOTBETCTBYIOIINMHE IKCIIEPUMEHTAMH H
3aMUCSIMU ypaBHEHUN XUMHUECKUX PeaKluii;

- YMETh yCTaHABINBATh NPUHAJICKHOCTD H3YYCHHBIX HEOPTaHNIECKUX H
OpPraHn4CCKUX BECIIECTB K ONPECACICHHBIM KJIacCaM U I'pyIiamM COCHHHCHHﬁ,
XapaKTepU30BaTh X COCTAB M BAXKHEHIIINE CBOMCTBA; ONPEIEIISTH BHIbI
XUMHUUYECKHX CBsI3el (KOBaJICHTHAs, HOHHAS, METAJUIMYECKas, BOJIOPOIHAS),
THUIBI KPUCTAJUTMYECKUX PELIETOK BEIIECTB; KJIACCU(UINPOBATH XUMUIECKHE
‘peakuuu;

- c(hOpMHPOBATH MPEICTABICHUS: O XUMHIECKONW COCTaBIISIOIICH
eCTeCTBeHHOHay‘IHOf/II KapTHUHBI MUpPaA, POJIM XUMUHN B ITO3HAHUU SIBJICHUM
IpUPOJIBL, B POPMUPOBAHUH MBIIUIEHHS U KYJIbTYPBI IHYHOCTH, €€
(yHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOANMOH JUIsl pEIICHHUS TPAKTHUECKUX
33724 1 3KOJIOTHIECKH 0O0CHOBAHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO U
MIPUPOJIHOI cpefie;

- YMETb MIPOBOANUTH PACUETHI 10 XUMHUYECKUM (POPMYJIaM U ypaBHEHHAM
XUMHYCCKUX peaKL[I/Iﬁ C UCITIOJIb30BAaHHUEM (I)I/I3I/I‘IGCKI/IX BCJIIMYMH,
XapaKTepU3yOUINX BEIIECTBA C KOJMUYECTBEHHONW CTOPOHBI: MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BELIECTBA; UCIIOIb30BaTh
CHCTEMHBIC XMMHUYECKUE 3HAHMS JUIS IPUHATHS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIECTBAMU M UX NPUMEHEHUEM




OK.02. Ucnionp30BaTh

COBpPEMEHHBIC
cpencTa TIOUCKA,
aHaImM3a "
MHTEPIPETAIINY,
nHpopManuu, u
WH(POPMAIMOHHBIC
TEXHOJIOTUU TUTS
BBIMIOJIHEHUST  3a/1a4
npodeCCUOHATBLHON
JeSTEITbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOT'O
MO3HAHUA:

- chopMHUPOBAaHHOCTH MUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOT'O — Ha JTUAJIOre
KYJbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIHTYPHOM MHPE;
-COBEPIICHCTBOBAHHE SI3bIKOBOM U
YUTATEIbCKOM KYIbTYPhI KaK CpEACTBa
B3aMMOJICHCTBUS MEXIY JTIOAbMU U
MMO3HAHUS MHPA;

- OCO3HAHME [IEHHOCTU HAyYHOU
JESITEIIbHOCTH, TOTOBHOCTD OCYIIECTBIISATh
MIPOEKTHYIO U HCCIIEI0BATEIbCKYIO
JEeSTeNIbHOCTh MHIMBUyalIbHO U B TPYIIIE;
OBJaieHHe yHUBEPCAJTbHBIMU
y4eOHBbIMH MO3HABATEIbHBIMH
JeHCTBUSIMM

B) pa6oTa ¢ uHpopmanmeii:

-BJIaJICTh HABBIKAMU MOJTyUEHUS
uH(pOpPMaIIMK U3 UCTOYHUKOB Pa3HbBIX
THUIIOB, CAMOCTOSATCIBHO OC}’HICCTBJ'IHTI)
MOWCK, aHAJIN3, CUCTEMATH3aIUI0 U
MHTEPIIPETALNIO UHPOPMALIUU Pa3TMYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

- CO34aBaThb TCKCTHI B pasnanHx

dbopmarax ¢ yueToM Ha3HAUYCHUSI

- YMeTh IUIAHUPOBAaTh M BBIMOJIHATH XUMHUYECKUN SKCIIEPUMEHT (IIpeBpalleHus
OpraHMYECKUX BEIIECTB IPHU HArpeBaHUU, MOJYYCHHE ATHIIEHA M HU3YYCHHE €ro
CBOICTB, KaYeCTBEHHbIC PEAKIMU HA allbJETU]Ibl, KpaXMaj, YKCYCHYIO KHUCIIOTY:
JeHaTypauusi OENKOB MPU HArpeBaHMHM, LIBETHBIE PEaKIUU OEJIKOB; MPOBOAUTH
peaKuu HOHHOTO 0OMEHa, ONPEAETATh CPe/ly BOJIHBIX PACTBOPOB, KAUECTBEHHBIE
peakiuu Ha cynbdat-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH

aMMOHMSI; pelIaTh SKCIEpUMEHTaJbHbIC 3aJadyd 1o Temam '"Mertamael" u
"Hemeramisl") B COOTBETCTBMHM C IpaBUJaMH TEXHUKH O€30MacHOCTH TIpH
oOpallleHnH C BeIleCTBaMU U JIabopaTOpHBIM 000pyA0BaHUEM; IPEICTABIISTD
pe3yNbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hopMe 3allicu ypaBHEHUI
COOTBETCTBYIOIIUX peakiuii U GOpMyIupPOBaTH BBIBOJIBI HA OCHOBE ITHX
pe3yIbTaToB;

- YMETh aHAJIU3UPOBATh XMMHUECKYI0 HH(GOPMAIUIO, TOTyYaeMYI0 U3 Pa3HbIX
MCTOYHUKOB (CpeACTB MaccoBoi nHpopmanmu, cetb IHTepHET U Apyrue);

- BIIaJICThb OCHOBHBIMU METOJAMH Hay4YHOTO MO3HAHUS BELIECTB U XUMUYECKHIX
ABIIeHUH (HaOII0IeHNe, U3MEPEHUE, SKCIIEPUMEHT, MOJCIIMPOBAHNUE);

- YMETh MPOBOJUTH PACUETHI IO XUMHUECKUM (HOpMyJIaM U ypaBHEHUSIM
XUMHUYECKUX PeaKIHi ¢ UCTIOIb30BaHUEM (PU3NYECKIX BETTUYHH,
XapaKTEepPU3YIOIINUX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMalbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA; UCIIOIB30BATh

CHUCTEMHbIE XMMUYECKUE 3HAHMS JIs1 IPUHATUSA PEIICHUI B KOHKPETHBIX

JKU3HCHHLBIX CUTYalUsIX, CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUCM




WHPOPMAIIAH U 1IEJICBOH ayTUTOPHH,
BBIOMpAs ONITUMAIIbHYIO (hOopMy
NPEICTABICHUS U BU3yaTH3allHH;

- OLICHUBATh JIOCTOBEPHOCTH,
JIETUTHMHOCTh UHPOPMAIINH, e
COOTBETCTBUE MPABOBBIM U MOPAJILHO-
ATHYECKUM HOpMaM;

- UCTIOJIB30BATh CPEICTBA
UH(POPMAIMOHHBIX 1 KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U OpPraHU3aIlMOHHBIX
3a/1a4 ¢ COOII0IeHUEM TPeOOBaHMI
SPrOHOMHKH, TEXHUKU 0€30MIaCHOCTH,
THTUEHBI, PECYpCOCOCPEKEHUs, MPABOBBIX
Y 3TUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

- BIIQJIETh HaBBIKAMU PACIIO3HAHUE U
3amuThl HHGOpMaLUK, HTHPOPMAITUOHHOMN
0€30MMaCHOCTH JTUYHOCTH,

OK.04. D¢ddexTuBHO
B3aMMOJICHCTBOBaTh H

paboTtath B
KOJIJIEKTHBE U
KOMaH/1e

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTU U CaMOOTIPEIEIICHUIO;
- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENILCKOM TPOEKTHOM U
COLMAJILHOM ACATEIIbHOCTH;

OBJaieHNe yHUBEPCATbHBIMHU
KOMMYHUKATHBHBIMU 1€ CTBHAMM:

0) coBMecTHas 1eSITeJIbHOCTD:

- IOHUMAaTh U KCIIOJIb30BaTh

- YMETh IUTAHUPOBATh WM BBIMIOIHATH XUMHUYECKUN SKCIIEPUMEHT (IIpeBpaICHHS
OpraHWYECKUX BELIECTB NMPH HArpeBaHWUM, MOIYYEHHE STUJIEHA U U3YYEHHE €ro
CBOMCTB, KaU€CTBEHHbIC PEAKIMU Ha aJbJETHU]IbI, KpaxMaj, YKCYCHYIO KHUCIOTY;
JIeHaTypanusi OEKOB MPU HArpeBaHMM, IBETHBIE PEAKIUU OENKOB; MPOBOAUTH
peaKkIuu HOHHOTO 0OMEeHa, ONpeNeNsATh CPey BOJHBIX PACTBOPOB, KAUECTBEHHBIC
peakiuu Ha cynbdaT-, KapOOHAT- W XJOPHA-aHUOHBI, Ha KATHOH aMMOHUS,
pemath 3KCIepUMeEHTalIbHbIE 3a1aun 1o TeMaM "Mertamnsl” U "Hemeramnsl") B
COOTBETCTBUU C TpaBUIAMU TEXHUKH OE€30MacHOCTH Tpu OOpalieHuu ¢
BEIleCTBAMH U JIA0OpaTOPHBIM 000OpyAOBaHMEM; TPEACTABIATH PE3yIbTaThl




MPEUMYIIECTBA KOMaHIHON U
WHAUBUAYAIbHON paboThI;

- IPUHUMATD LI€JTM COBMECTHOM
JESTEIbHOCTH, OPTaHU30BBIBATH U
KOOPJIMHHUPOBATH IEUCTBUSA IO €€
JIOCTHKEHUIO: COCTABIIATH IIaH ACHCTBUM,
pacnpeensiaTh POl ¢ yueTOM MHEHUN
Y4aCTHUKOB, 00CYXKIaTh PE3yJIbTaThl
COBMECTHOM paboThI;

-KOOPJIMHUPOBATH U BBHIILIOHATH paboTy B
YCIIOBUSX PEAbHOTO, BUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHS;
-OCYILECTBIISITh IO3UTUBHOE
CTpaTernuecKoe MOBEJCHUE B PA3TUIHBIX
CUTYaIUsX, IPOSIBIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM
OByageHne yHHBepCaJIbHbIMH
pPeryisTHBHBIMH J1CHCTBUSIMH:

I) NIPpUHATHE ce0s U APYTHUX JIOJCH:
-[IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX
JIOJEH NIPU aHAIIN3€ PE3yIbTaTOB
JESATEIBHOCTH;

-IIpU3HABaTh CBOE IIPABO U IIPABO IPYIUX
JIFOJIeH Ha OIIHUOKY;

-pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MHUP C

MO3UIIMYU IPYTOT0 YesIoBeKa

XUMHYECKOTO JKCIIepUMEHTa B (popme 3amucu ypaBHEHUN COOTBETCTBYIOILIUX
peaxuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTaTOB




OK.07.
CopelicTBOBaThH
COXPaHEHHUIO
OKpY>Kalolle Cpeibl,
pecypcocOepexeHmIo,
MPUMEHSTh 3HaHUA 00
W3MEHEHUU KIUMarTa,
TIPUHIIMIIBI
OCpPEIKITUBOTO
MIPOU3BO/ICTBA,

3¢ pexTUBHO
JIENCTBOBATH B
Ype3BBIYANHBIX
CUTYaIUsIX

B o0J1acTH 3K0JI0rHYeCKOro
BOCITUTAHHUA:

- chopMHUPOBAHHOCTH IKOJIOTHICCKOM
KYJbTYpPbl, TOHUMAHUE BIUSHUS
COIMATIBHO-?KOHOMHUYECKHUX MPOIIECCOB Ha
COCTOSTHUE MPUPOTHON U COIUATILHOM
Cpebl, OCO3HaHME TII00aTLHOTO XapaKTepa
9KOJIOTUYECKHX MPOOIIEM;

- IVTAHUPOBAHUE U OCYIIECTBIICHUE
JIEMCTBUM B OKpYKaroUlel cpesie Ha OCHOBE
3HAHMS LeJIed YCTOMYUBOrO pa3BUTHUSA
YyeJIOBEUECTBA;

AKTUBHOE HEMPUHATUE JICUCTBUN,
MPUHOCSIIMX BPEJ OKPYXkKAIOLIEH Cpese;

- YMEHHUE [TPOTHO3UPOBAThH
HEOJIaronpHUATHBIC SKOJIOTHUYECKHE
MOCJIE/ICTBHS IPEITPUHUMAEMBIX
JEHCTBUM, IPEAOTBPALLATD UX;
-pacuIMpeHue OMbITa ACSITENbHOCTH
SKOJIOTUYECKOW HAINpPaBIEHHOCTH;
-OBJIa/ICHHE HaBbIKaMH y4eOHO-
HCCIIEIOBATENILCKOM ITPOEKTHOM U
COIMAJILHOM NTeATEeILHOCTH

- copMupoBaTh TipeacTaBiICHU: © XUMUUECKOW COCTABIISIONIEH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMUU B TIO3HAHUHU SIBJICHUIN
IPUPOBI, B POPMUPOBAHUH MBIIUICHUS U KYJIbTYPhI TUUYHOCTH, €€

(G yHKIIMOHAIBLHOU IPaMOTHOCTH, HEOOXOIUMOM [Tl pEIICHUS TPAKTHYECKUX
3a]1a4 ¥ HKOJIOTMYECKH 00OCHOBAHHOT'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO U
MPUPOAHON Cpelie;

- YMETb COOJII0/IaTh MPaBUiIa SKOJIOTUYECKH 11eTIECO00Pa3HOro OBEICHUS B
OBITY U TPYIOBOI1 IEATEIHHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/10POBbS U
OKpYKaroIllel MPUPOJIHOI Cpeibl; yYUTHIBATH OMACHOCTh BO3ACHCTBUSI Ha JKUBBIC
OpraHU3MBbI ONPEIEIICHHBIX BEIIECTB, TOHUMAs CMBICIT TTOKa3aTels MpeaeabHOM
JOTYCTUMOW KOHIIEHTPAIUU
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2. CTpyKTypa M cofep:KaHue Y4eOHOH TUCIUIIMHBI

2.1. O0béM AUCHMIUINHBI U BUJbI y4eOHOH padoThl

Bun yueOHo# padoThI

O0BEéM B yacax

O0Bem 00pa3oBaTeJIbHOM MPOrPpaMMBbI Y4e€OHOM TUCIATIIIHHbI 44
B T.Y.
Bba3oBblii Moayab 38
B T.U.
TeopeTuieckoe o0ydeHue 22
IPAKTUYECKHUE 3aHSITUS 22
Hpuxkiaagnoit moayab (npogecCHOHAIbHO-OPUEHTHPOBAHHOE 6
co/iep:KaHue)
B T.4.
TEOpeTU4eCcKoe 00yueHue 2
MPaKTUYECKHUE 3aHATUS

2

[IpomesxyTouHast aTTecTanus (3a4€T ¢ OLICHKOM)
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2.2. TemaTu4ecKHii MJIAH U COlePKAHME YUeOHOI TUCHUILTUHBI « XUMU»

HaumenoBaHue pa3jiesioB u Conep:xxanue y4ye0HOro MaTepuaJa, JadopaTopHbie U O0bém dopmMupyemblie
TeM NpaKTHYECKHe PadoThl, HHAMBUAYAJbHbIA MPoeKT (ec/u 4acoB oouue n
MpexyCcMOTPEHbI) npogeccuoHaIbHbIE
KOMIIeTeHIIHH
1 2 3 4
OcHoBHOE co/lep:KaHue
Paszneant 1. OcHOBBI CTPOEHUS BelleCTBA 3
Tema 1.1. OcHoOBHOE co/lep:KaHue 2 OK 01
CtpoeHne aTOMOB XUMUYECKUX TeopeTnueckoe 00ydenue
AJIEMEHTOB U MPUPOJA XUMUIECKOU 1
CBASH CoBpeMeHHas MOJIENb CTPOeHUs aroMa. CUMBOIMYECKUH 3bIK XMMUH.
XUMUYeCcKui 3NIeMeHT. DIeKTpoHHas KoHurypauus aroma. Knaccudukanus
XMUMHYECKHX 3JIEMEHTOB (S-, P-, d- a11eMeHThI). BajeHTHBIC 2JICKTPOHBI.
BaneHTHOCTB. DNEeKTpOHHAs MPUPOJa XUMUIECKON CBS3H.
DNEeKTPOOTPUIIATENILHOCTh. BUIbI XUMUYECKON CBSA3H (KOBaJCHTHASI, MOHHAS,
MeTaJJTn4ecKasi, BOJOPO/IHAs ) M CIIOCOOBI € 00pa3oBaHUs
IIpakTnyeckne 3aHATHA 1

Pemenue 3amanuii Ha UCIOJIB30BaHUE XUMHUYECKON CHMBOIUKHY U Ha3BaHUH
COEAMHEHMH 110 HOMEHKIIATYPE MEKTYHAPOAHOTO COX03a TEOPETUYECKON U
MPUKIAJHON XUMUU U TPUBUAJIBHBIX HA3BaHUU JJI1 COCTABIICHUS XUMHUECKUX
(dbopMyI IBYXaTOMHBIX COEAMHEHUN (OKCHUJIOB, CYIb(PUA0B, TUIPUIOB H T.I1.)
U IPYTrUX HEOPraHWYECKUX COEAUHEHUN OTIEIbHBIX KJIACCOB.

[IpakTrueckue 3a1aHus HA YCTaHOBIIEHUE CBSI3U MEXIY CTPOEHHEM aTOMOB
XMMHUYECKUX IJIEMEHTOB U EPUOJAUYECKUM U3MEHEHUEM CBOWCTB
XUMHUYECKUM DJIEMEHTOB M UX COCAUHEHUI B COOTBETCTBUH C TTOJOKEHUEM
[Ieproanueckoi CUCTEMBI.
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Tema 1.2.

[Teproanyeckwnii 3aK0H U TabIUIA

J.. MenneneeBa

OcHoBHOe coepkaHue

I[pakTuyeckue 3aHATHSA

[lepuonuueckas cucrtemMa xumudeckux osaemeHToB J[.M. Menaeneesa.
@usnueckun  cmbicn  Ilepuogmyeckoro  3akona .M. MeHnneneesa.
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX
MMHU TPOCTBIX M CIOXKHBIX BEIIECTB B COOTBETCTBUU C IOJIOKEHUEM
XUMHUYECKOTo ayieMeHTa B Ilepuoauyeckoil cucreme. MUpOBO33peHUECKOE U
HayuyHoe 3HaueHue [lepuonmueckoro 3akona /.M. MenneneeBa. [Ipornosst
JA.N. MengeneeBa. OTKpbITUE HOBBIX XHUMHUUYECKHUX OJEMEHTOB. PermieHue
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha XapaKTepU3aIHio
XAMUYECKHX DJIEeMEHTOB «MeTalIuueckue / HeMeTalUIMYeCKHe CBOICTBA,
AIEKTPOOTPUIIATEIHHOCTh XUMHUYECKHUX SJEMEHTOB B COOTBETCTBHUU C HX
3JICKTPOHHBIM CTPOCHHEM U TIOJOKEHHUEM B MEPUOJAMYECKONH CHUCTEME
xumudeckux dyemeHToB .. MenneneeBa»

OK 01
OK 02

Paznen 2. Xumndeckue peakiuu

Tema 2.1.
XUMHUYECKUX
peakuu

Turel

OcHoBHOE co/lep:KaHue

Teopernueckoe o0yuenune

Knaccudukanus v TUITBI XUMHUYECKUX PEAKIUI C yJaCTHEM HEOPTaHUYECKUX BEIIECTB.
Cocrasienune

ypaBHEHUN peakIUi COeIMHEHUS, PA3I0KEHUS, 3aMEIIIeHHs], 0OMEHa, B T.4. PEaKIUil TOPEHUsI,
OKUCIJICHUS-

BOCCTaHOBJIEHUS.

VYpaBHEHHUsI OKUCIIEHUSI-BOCCTAHOBIIEHUs. CTeneHb oKuciaeHuss. OKUCIUTENb U BOCCTAHOBUTENb.
CocrapieHre 1 ypaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUA METOIOM
ANEeKTpoHHOTo Oananca. OKUCIUTETHHO-BOCCTAHOBUTENBHBIE PEAaKIIUU B IPUPO/IE,
MPOU3BOJCTBEHHBIX MPOIECCAX U KUIHEIEATEILHOCTH OPraHU3MOB

IIpakTHYecKkue 3aHATHA

KonmuecTBeHHBIe OTHOIIEHNS B XUMHH. OCHOBHBIE KOJTMYESCTBEHHBIE 3aKOHEI B XUMHH U
pacueTsl 10 YpaBHEHUAM XUMUYECKUX peakiuil. MoJlb KaKk eIMHUIA KOJINYECTBA BELECTBA.
MousipHast Macca. 3aKOHbI COXpaHEHUS! MacChl ¥ dHepruu. 3akoH ABoraapo. MosspHblil 00beM

OK 01
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ra3zos. OTHOcUTEIbHAS IUIOTHOCTH ra30B. PacueTsl o YpaBHCHHUAM XUMHNYCCKUX peaKL{I/Iﬁ C
HCIIOJIh30BAaHUEM MAacChl, 00beMa (HOpMaJIbHBIE YCIIOBUS ) Ta30B, KOJMYECTBA BEIIECTBA

TeMbI 2.2. | OcHOBHOE co/iepKaHue 3 OK 01
Onexrponurnyeckas | Teoperuuyeckoe o0yueHHe 1 OK 04
aucconnranus 1 | Teopus 351eKTpOAUTHYECKON nuccounannu. oHbl. DIIEKTPOIUTHL, HEINEKTPOJIUThI. Peakunn
MOHHBIN 0OMEH HOHHOTO 0OMeHa, CocTaBleHHEe peaKlii HOHHOTO OOMEHA ITyTeM COCTaBJICHHUS X TOJTHBIX U

COKpAIICHHBIX HOHHBIX YpaBHeHHH. KHCTIOTHO-OCHOBHBIE peakiiy. 3a1aHus Ha COCTaBJICHHE

MOHHBIX PEaKLNil

IIpakTHYeckune 3aHATHS 2

JIaGoparopnas paboTa "THITBI XUMUYECKHX peaKiuii". 1

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00Pa3yIOIIUNXCsl BEIIECTB) U

IIPU3HAKOB XUMHUYECKUX peakuuil. [[poBeneHne peakiuii HOHHOro 0OMEeHa, Olpe/iesIEHUuE Cpebl

BOJHBIX PACTBOPOB. 3a/1aHUsI HAa COCTABIICHIE HOHHBIX peaKInui

Kontponbnas padota 1. CtpoeHue BeniecTBa 1 XUMHUYECKUE PEAKIIUU 1
Paznea 3. CTpoeHne 1 CBOICTBA HEOPIAaHMYECKHUX BeleCTB 8
Tema 3.1. OcHoOBHOE co/lep:KaHue 3
Kaaccupuraus Teopernueckoe odyuenue 2 OK 01
HOMCHKJIATypa 1 [Ipenmer Heoprannyeckoit xumun. Kiaccugukanus Heoprauuueckux BemecTs. IIpocTsie n OK 02
CTpOEHHE ClI0HbIE BemecTBa. OCHOBHBIE KJTACChHI CIIOKHBIX BEIIECTB (OKCUIbI, TUIPOKCUIBI, KUCTIOTHI,
HEOPraHHYECKHX conn). B3auMocBs3p HEOPraHMYECKUX BEUIeCTB. ATperaTHbIe COCTOSTHUS BEIIECTBA.
BEMECTB Kpucrannuueckue 1 aMmop¢HbIe BEIIECTBA.

TuIbI KPUCTATUTMIECKHUX PEIIETOK (aTOMHAst, MOJICKYJISIpHAs, HOHHAS, METAJTHIECKas).

3aBUCUMOCTh (PU3UYECKUX CBOIMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKON PEIIETKH.

3aBHCUMOCTh XUMHUYECKOW aKTUBHOCTH BEIIECTB OT BUJa XUMHUYECKON CBSI3U M TUTIA

KpUcTajinyeckoil pemetku. [IpuunHbsl MHOrooOpasus BelecTB

IIpakTuyeckue 3aHATHA 1

HomeHknatypa HEOpraHM4eCKUX BEIIECTB: Ha3BaHHUE BELIECTBA UCXOS U3 UX XUMUYECKOU
(hOpMyJIbI UM COCTaBICHHE XUMUYECKON (POPMYJIbI HCXO/Isl U3 Ha3BaHUsI BEILIECTBA T10
mexayHapoanoit (MFOITAK) unu TpuBHaibHON HOMEHKIIATYpE.

Pemenue npakTudyeckux 3aJaHuil Mo KjaaccuGpuKauy, HOMEHKIAType U XUMUYECKUM
(bopMyIaM HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIacCOB (YrapHbId Ta3, yrJIeKUCIbIi ras,
aMMUaK, raiieHasi U3BeCTh, HeralleHas U3BecTb, MUThEBAs COJA U IPYTHX): Ha3bIBaTh U
COCTaBIISATH (POPMYIIBI XUMHUECKUX BEIIECTB, ONPEACTATh IPHUHAUIEKHOCTD K KJIacCy.
HcTounuku xumuueckoi HHGpopmaiuu (CpeIcTB MacCoBOM MHpopMaIuu, cetb MiHTepHeT u
apyrue). Ilouck nHpopmMalum 1no Ha3BaHUsIM, HACHTH(PUKATOPAM, CTPYKTYPHBIM (popMyiam
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Tema 3.2. dusmko-
XUMHUYCCKUEC
CBOMCTBA
HEOPraHu4YeCKux

BCIICCTB

OcHOBHOE cofepKkaHue

Teopernyeckoe o0yueHue

Mertamnel. O0ure puznyeckre 1 XuMHUIECKue CBOMCTBa MeTayuioB. CriocoObI OTY4YEHUSI.
3HaueHue METAJUIOB U HEMETAJUIOB B IPUPOJIE U KU3HEIEATEIHbHOCTH YeJI0BeKa U OPraHu3MOB.
Koppo3us MeTaioB: BUIBI KOPPO3HH, CIIOCOOBI 3aIUTH METAJUIOB OT KOPPO3UU

Hemerannbl. O6mue ¢pusznyeckue 1 XuMUYeCKie CBOMCTBA HEMETAUIOB. TUIHYHbIE CBOMCTBA
HemertawioB [V- VII rpynm. Kiaccudukanust 1 HOMEHKIIaTypa COSTUHEHUI HEMETAILIOB.
KpyroBopoTbl OMOT€HHBIX 3IEMEHTOB B IPUPO/IE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB (OKCUJIOB, THIPOKCHIOB,
KHCIIOT, COJIeH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
CO€JIMHEHMH, BBICIIUX OKCHJIOB U THAPOKCHJIOB

IIpakTH4yeckue 3aHATUSA

CocraBiieHre ypaBHEHUN XUMUYECKUX PEaKLUi C y4acCTUEM IPOCTBIX U CIOKHBIX
HEOPraHUYECKUX BEIECTB:

METAJIJIOB U HEMETAJIJIOB; OKCHJIOB METAJUIOB, HEMETAJIJIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX

KHCJIOT, OCHOBAaHH U aM()OTEPHBIX THIPOKCHIOB; HEOPTAHUYECKHUX COJICH, XapaKTePHU3YIOIINX
HX CBOMCTBA.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA, COCTAB,
IIOJIy4YEHUE U

0€e30MacHOe UCII0JIb30BAHUE BAKHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON
NEeATEIbHOCTH

YeJI0BEKa

OK 01
OK 02

Tema 3.3.
WNnentuduxarus
HEOPraHUYECKUX
BEIIECTB

OcHoBHOE cogepkaHue

IIpakTHYecKkue 3aHATHSA

JIaGopartopHas pabota «neHTH(UKaINI HEOPraHMUECKUX BEIIECTB.

Perenne skcrepuMEHTaNbHBIX 3a/a4 10 XUMUYECKUM CBOMCTBAM METAJLIOB U HEMETAJIIIOB, 110
PacIO3HAaBaHUIO U MOJIYYCHHUIO COCAMHEHUN METAINIOB U HEMETAILIOB.

WnenTudukanuss HEOPraHMYECKUX BEIIECTB C HCMOJb30BAHUEM UX (PU3HMKO-XUMHYECKHX
CBOWCTB, XapaKTEpHBIX KauyeCTBEHHBIX peakiuid. KauecTBeHHble peakuuu Ha cCynbdar-,
KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHHUS

Konrtponbhas padora 2. CBoiicTBa HEOPraHUYECKUX BEILIECTB

OK 01
OK 02
OK 04

Paznean 4.

CTpoeHue 1 CBOIiCTBA OPraHNYEeCKUX BelIeCTB

16

Tema 4.1.

OcHoBHOe coaepkaHue

OK 01
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Knaccudukanus,
CTpOCHHE U
HOMEHKJIATypa
OpPTaHUYECKUX

BCIICCTB

Teopernueckoe o0yuenune

IlosiBieHHEe W pa3BUTHE OPraHUYECKOM XMMMM Kak Hayku. IIpenMer opraHuyeckod XUMHH.
MecTo 1 3HaueHUE OPraHU4eCKOM XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOCHHME KaK IIOPSAIAOK COEAVMHEHUS AarOMOB B MOJIEKYJIE€ COINIAaCHO UX
BaJIEHTHOCTU. (OCHOBHBIE TIOJIOKEHUS TEOPUM XHMHMUYECKOIO CTPOEHHUS OpPraHMYECKUX
coenunennii A.M. bytiiepoBa. YTriiepoaHBIA CKEJIET OPraHUYECKOM MOJIEKYJIbl. 3aBUCUMOCTD
CBOMCTB BEILECTB OT XMMUYECKOTO CTPOEHUSI MOJIEKYJL.

N3omepus u U30Mephl.

[lonatue o ¢yHkunoHanbHOM rpymme. Pagukan. [Tpunuunsl kmaccudukanum OpraHUYECKHX
coequHeHnil. MexyHapoiHas HOMEHKJIATypa M HPHUHLMIIBI HOMEHKJIATYPbl OpPraHMYECKHX
coenunennii. Ilonstue 00 a3zoTcomepX aIMX COCIUHEHHUSX, OHOJIOTHYECKH aKTHUBHBIX
BellecTBax (yrieBojax, Kupax, OeiaKax u Jip.), BBICOKOMOJIEKYJIIPHBIX COEIMHEHUAX (MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO)

IIpakTnyeckune 3aHATHSA

Homenknatypa  OpraHM4ecKMX  COEAMHEHMH  OTAENBHBIX  KJIACCOB  (HACBIIIECHHBIE,
HEHACBHIIIEHHBIE W apOMaTHUYECKHE YTIIEBOJOPOMBI, CIUPTHI, (EHONBI, albICTHAbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI | JIp.)

CocraBiieHHE TOJHBIX M COKPAIIEHHBIX CTPYKTYpHBIX (OpPMYyJl OpPraHUYECKHUX BEIIECTB
OTIENbHBIX KJIACCOB, MCMONb3ysd WX Ha3BaHUSA [0 CHCTEMaTHYECKOW U TpPUBHAJIBHOU
HOMEHKJIaType (3TWUJIEH, aleTWIeH, TIULEepuH, (eHoJ, (opManblIeruja, yKCycHas KHCIOTa,
riuuH). PacueTsl npocreiinieil popmMysbl OpraHu4ecKol MOJIEKYJIbl, UCXOJs U3 3JIEMEHTHOIO
cocrasa (B %)

Tema 4.2.
CaoiicTBa
OpPTaHUYECKUX

COE€IUHEHUN

OcHoBHOE CoACpPKAHUEC

Teopernueckoe o0yuenue

OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEMHEHHUH OTJENBHBIX KJIACCOB (OCOOEHHOCTH
KJ1accu(UKALMU 1 HOMEHKJIATyphl BHYTPH KJlacca; FOMOJIOTHYECKUH psil 1 o0mias ¢popmyia;
u3oMepus; PU3NUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI IOJTyUEHUS ):

- IpeIeNIbHBIE YTIIEBOIOPO/IbI (AJIKaHBI U IIMKIIOANKaHbl). ['OpeHne MeTaHa Kak OJMH U3
OCHOBHBIX UCTOYHHKOB TEIUIA B IPOMBIIIJICHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX
YTJIEBOIOPOI0OB, HAX0X/IEHHE B IPUPO/IC U IPUMEHEHHE alTKaHOB;

OK 01
OK 02
OK 04
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- HENIpeiebHbIE (AJIKEHBI, AJIKUHBI U aJIKaIUEHbl) U apOMaTUUYECKHUE YIIIEBOAOPObL. I'opeHne
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU AJIs1 CBAPKU U PE3KH METAJJIOB

- KHCJIOPOACOAEPIKaIINe COeAMHEHUS (CIUPTHI ¥ (PeHOITBI, KapOOHOBBIE KUCIOTHI U A(PHPHI,
aJIbJIETU/Ibl U KETOHBI, XKUPBI, yrieBosl). [[pakTnueckoe npuMeHeHne 3TUIEHITIMKOIS,
rnuiepuna, ¢penona. [lpumenenne popmanbaeruia, aneTaabAeruia, yKCyCHOM KUCIOThl. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT. Moromye CBONCTBA Mblila

- a30TCO/IePIKaIINe COSAMHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OeJiKkH). BriIcOKOMOTNIEKyIsipHbIE
COeMHEHUS (CHHTETHYECKHE M OMOJIOrMYeCKH-aKTUBHBIE). MOHOMEp, MOJIMMeEp, CTPYKTYpHOE
3BeHO. [lonmumepu3anus dTuieHa Kak OCHOBHOE HAIIPABJIICHUE €70 MCII0JIb30BaHUS.
I'eneTnyeckas CB3b MEKy KJIACCAMHU OPraHUYECKUX COCIUHEHUN

HpaRanecmle 3aHATHUSA

CBoiicTBa OpraHMYECKUX COEJUHEHMH OT/AEIbHBIX KJIaccOB (TpHUBHAJIbHAS U MEXJIyHApOJHas
HOMEHKJIATypa, XWMHUYECKHE CBOHCTBA, CHOCOOBI TMOJIydeHHs): MpeaelbHble (aJKaHbl |
LUKJIOAJIKaHbI), HENpeelbHble (AJKEHbl, AaJKUHbBl W QJIKaJWEHbl) M apOMaTUYECKUE
YIIAEBOAOPOABI, CIIUPTHI M (PEHOINBI, KapOOHOBBIE KUCIOTHI U I(PHUPBI, AIBJCTUABI U KETOHBI,
aMUHBl UM AMMHOKHUCIOTBI, BBICOKOMOJICKYJISIDHBIE COEIMHEHHUs. 3aJaHusi Ha COCTaBJICHUE
YPABHEHUH XUMHUYECKHUX PEAKIUN C Y4aCTUEM OPraHMYECKHX BEUIECTB HAa OCHOBAHMM HX
cocraBa u cTpoeHust CocTaBiIeHUE CXEM peaklui (B TOM YMCie MO MPEI0KEHHBIM LENOoYKaM
MPEBpAIICHUI), XapaKTePU3YIOMUX XHUMHUYECKHE CBOWCTBA OPraHUYECKUX COCAMHEHUI
OTJENbHBIX KJIACCOB, CIOCOOBI MX MOJYyYEHUS M Ha3BaHHWE OPraHUYECKUX COEIUHEHHUH I10
TPUBHAIBHOM WM MEXIYHApOJHOM CHCTEMAaTHYECKOW HOMEHKJAaType. PemieHue mpakTuko-
OpPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMd Ha CBOWCTBA OPraHUYECKUX COEAUHECHHI

OTACIBHBIX KJIAaCCOB

HpaKaneCKne 3aHATHUSA

JIaGoparopHas pabota "IIpeBpaiieHns opraHn4eckux BelecTs npu HarpeBanun'. Iloaydyenne
STWJIEHA ¥ U3yYEHHUE €Tr0 CBOMCTB. MoaenupoBaHue MOJIEKY)I U XMMUYECKUX IIPEBPAICHNN Ha
IIpUMEpE 3TaHa, ITUIIEHA, alleTUJIEHA U JIp.

Tema 4.3.
WNnentudukarus

OcHoBHOe cogepkaHue

Teopernueckoe o0yuenune

OK 01
OK 02
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OpPraHUYECKUX buooprannueckue coeaunenus. [Ipumenenne u Ouonoruueckas pojib yrieBoaoB. OKucieHue OK 04
BELIECTB, UX YIJIEBOIOB - MCTOYHUK SHEPrUHM XUBBIX OpraHu3MoB. OOjIacTu NMPUMEHEHUS aMHUHOKHCIIOT.
3HAYEHUE U [IpeBpamenust 6enKkoB MUIM B opranu3Me. buonornyeckue ¢pynkuun 6enxoB. buomornueckue
IIPUMHPEHUE B ¢byHKIMHU kUpOB. PoJb oprannyeckoil XMMUM B PEICHUH TPOOJIeM MUIIEBOH 0€301MacHOCTH
OBITOBOM 1
IIPOU3BOIHOM Ponp opranndeckoil XumMuM B pelieHUu MpoOsIeM SHEPreTU4ecKoil 0e30macHOCTH, B Pa3BUTUU
JESITEIbHOCTH MEIULUHBI, CO3JaHUU HOBBIX MATEPHUAIOB, HOBBIX HCTOUYHUKOB SHEPIUU (AIbTEPHATHUBHBIC
4eJloBeKa UCTOYHUKH 3Heprun). OnacHOCTh BO3JEHCTBUS HA )KMBbIE OpPraHU3Mbl OPraHMUYECKUX BEIIECTB
OTIENBHBIX KJIACCOB (YIIEBOAOPOABI, CHUPTHL, (EHONBI, XJIOPOPTaHUYECKUE IMPOU3BOJHBIE,
aJIbJIETUJIbI U JIP.), CMBICII TOKA3aTesl IPEAEIbHO JOIMYCTUMON KOHIIEHTPALuU
IlpakTH4yeckue 3aHATUSA
JIaGoparopHas pabota: "UneHTH(HKaLMsg OpraHn4eCKUX COeIMHEHUN OTAEIbHBIX KJIAaCCOB"
WnenTtudukanyss opraHMYecKUX COCIUHEHUN OTIENbHBIX KJIacCOB (Ha NMpUMeEpe allbJerHoB,
KpaxMana, YKCYCHOW KHCIIOTbI, OEJIKOB W T.I.) C HMCIIOJIb30BaHUEM HX (PU3MKO-XUMHUYECKUX
CBOWCTB M XapaKTEepPHbIX KaueCTBEHHbIX peakuui. JleHaTypanus Oeika NIpu HarpeBaHUU.
IIBeTHble peakuuu OenkoB. BO3HMKHOBEHHME aHAJIUTUYECKOTO CHUrHajla C TOYKH 3PEHUS
XUMHMYECKHX IPOLIECCOB MpH MPOTEKAaHWM KAYECTBEHHONW PpEaKLMH, I03BOJISIOUICH
UACHTU(UIMPOBATH MPEATIOKEHHbIE OpraHUYECKHE BEIIeCTBa
KontponbHas padota 3. CTpykTypa U CBOHCTBAa OpraHUYECKHUX BEILIECTB
Paspean S. Kunernyeckne M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH TNPOTEKAHUS XHMHYECKHX OK 01
peakuui OK 02
Ckopoctb OcHoBHOE cogepkaHue OK 01
XUMHUYECKUX OK 02
peaKuuii. Teoperuueckoe o0yuenue
XUMHYECKOE
paBHOBECHE CKopocTh peaklM, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (DAKTOPOB: MPUPOIBI PEArHPYIOIINX

BEIIIECTB, KOHIIEHTPAIIMM PEArupyroIIiuX BEIIECTB, TEMIIEPATypbl W IUIOMIAJAN PEAKIIMOHHOU
MOBEPXHOCTU. TermoBbie JPGEKTh XUMHUYECKHUX PEAKIUH. DK30- U DHIAOTEPMHUYECKHUE,
peaxiuu.
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OOpaTuMocCTh peakiuii. XMMHUECKOe PaBHOBECHE M €r0 CMELICHUE MO ACUCTBUEM Pa3IHUHBIX
(bakTOpOB (KOHIEHTpAIMsl peareéHTOB MU MPOAYKTOB PEaKLUH, AaBICHHE, TEMIepaTrypa) Ui
CO3J]aHus ONTUMAJIbHBIX YCIOBUN ITPOTEKAaHUs XUMUYeCKUX npoueccos. [Ipunnun Jle [laTense

I[pakTuyeckue 3aHATHS

Pemenne mnpakTUKO-OPUMEHTUPOBAHHBIX 3aJaHUil Ha aHauu3 (aKTOpOB, BIUSIOIMIMX Ha
H3MEHEHHE CKOPOCTH XUMHUYECKON PEaKIMHU, B T.4. C MO3ULMHA SKOJIOTHYECKH 11€IECO00Pa3HOro
MOBEJCHUsI B OBITY W TPYIAOBOM MIEATENBHOCTH B LEISIX COXPAHEHUS CBOETO 3/10pOBbS U
OKpY>Karollle MpUPOTHON Cpebl.

PemreHne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUl HA npuMeHeHue npuHuuna Jle Hlarense s
HAXOXKJICHHUS HAIPABJICHUS CMEIICHHUS PABHOBECUS XMMHUYECKOW PEaKIMU U aHaiu3 (akTOpOB,

BJIMAIOINHX HAa CMCHICHUEC XUMHNYCCKOTI'O PaBHOBCCHUA

OK 01
OK 02

Pa3znen 6

Tema 6.1.
Ilonsarue o
pacTBopax

PactBopsI

OcHoBHOE€ CoacpKaHuEC

Teopernueckoe o0yueHue

PactBopenue kak pusuko-xuMmuyeckuit mporecc. PactBopsl. CriocoObl MPUTOTOBIICHUS
pactBopoB. PacTBoprMOCTs. MaccoBas 1011 paCTBOPEHHOTO BemecTBa. CMBICI MOKa3aTels
IIPEEIbHO JOMYCTUMOM KOHIIEHTPALMHU U €r0 UCIIOJIb30BaHUE B OLIEHKE SKOJIOTMYECKON
6e3onacHocTd. [IpaBuia 3K0JI0rHMUECKH 11e7ecO000pa3HOro MOBeIeH!s B OBITY U TPYIOBOIi
JEATEIBHOCTH B LIEISX COXPAHEHUSI CBOETO 3J0POBBS M OKPYKAIOLIEH PUPOJHON CPEIbI;
OIIACHOCTH BO3JIEHCTBUS HA JKMBBIE OPTaHU3MBbI ONIPENIEIICHHBIX BEIECTB. Pelenne npakTuko-
OPMEHTUPOBAHHBIX PACUETHBIX 3a/IaHUI HA PaCTBOPHI, UCIOIb3yEMbIE B OBITOBOM 1
IIPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA

Tema 6.2.
HccnenoBanue
CBOICTB PacTBOpPOB

OcHoBHOE cogepkaHue

IIpakTHYeckue 3aHATHA

JIaGoparophas pabota «IIpurotoBiaenue pactBopoBy. [IpuroroBnenue pacTBOpoB 3aJaHHON
(MaccoBoil, %) KOHIIEHTpaLuy (C MPAKTUKO-OPHUEHTHPOBAHHBIMU BOIIPOCAMHU) U OIIPENIETICHHE
Cpelbl BOAHBIX pacTBOpPOB. Pelienue 3a1a4 Ha MPUTOTOBJIEHUE PACTBOPOB

OK 01
OK 02
OK 04
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Pasznen 7.

Xumusi B OBITY U
MPOU3BOACTBEHHOMN
JeSATeIbHOCTH

YCJIO0BCKa

XuMmus B ObITY U IPOM3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKa 6 OK 01
OcHOBHoOE cojJep:KaHue 6 OK 02
Teoperudeckoe o0yueHue 2 OK 04
Hogeiime n0CTHXKEHHS XUMHYECKOM HAYKM M XUMHYECKOW TEXHOJOruu. Poip xumuum B

0o0ecreueHn HSKOJIOTHYECKOM, DSHEPreTHYECKOM W TMHUIIEBOM O€301acCHOCTH, pPa3BUTHH

MenuuHbl. [IpaBuia movcka U aHamM3a XMMUYECKON MH(DOpMAIIUK U3 pa3InYHbIX HCTOYHHUKOB 2

(HayuyHas ¥ yueOHO-Hay4YHas JUTEpaTypa, CpelcTBa MaccoBor nHpopmaruu, cetb UHTepHET)

IIpakTHYeckne 3aHATHS OK 01
[Touck W aHamM3 KEWCOB O MPUMEHEHHM XHUMHYECKMX BEIIECTB W TEXHOJIOTHM C YYETOM OK 02
Oyayuiel mnpodeccHoHaNbHOW JEATENIBHOCTH IO TeMaM: BaKHEHIIHWE CTPOUTENbHBIC 4 OK 04
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTepHalbl, KPAacKd, CTEKIO, KepaMHKa, MaTepUaybl IS OK 07
AJICKTPOHHMKH, HAaHOMAaTePHaJIbl, TEKCTHJIbHBIC BOJIOKHA, HCTOYHUKH SHEPIHH, OPraHUYECKUE U

MUHEpaJbHbIE YI00peHus, IEKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.

3amuta: [IpeacraBneHue pe3ynbTaTOB pelieHUs KeHWcoB B (opMe MUHHU-AOKIAAA C

Mpe3eHTaluen

IMpomexxyTouHasi aTTecTAIUs MO TUCHHUILUIMHE (324€T ¢ OLIEHKOI) 2

Bcero 44
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3. Y4eOHO-MeTOAUMYECKOE W MATEepPHAJbHO-TeXHHYECKOe olOecrevyeHrne MNpPorpaMmbl Y4eOHOM
AUCHMILINHBI

3.1. OcBoenue mnporpaMMbl y4yeOHOW JUCHUIUIMHBI «XUMHS» MpelrnoyiaraeT Hajluyue B
npodeccnoHanbHOM 00pa3oBaTeNbHON OpraHU3aluy, peaausyloniel 00pa3oBaTeNbHYIO0 MPOTrPaMMy
cpennero obmiero odOpazoanusi B mpeaenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOro OOIIETO
oOpa3oBaHus, yueOHBIX KaOMHETOB MO (pu3MKe, XUMUHU, OUOJIIOTUU, B KOTOPBIX HUMEETCS BO3MOXKHOCTh
obecnieunTh CBOOOMHBIN nocTym B MHTEpHET BO BpeMs y4eOHOTO 3aHSTHS M B TEPUOJ BHEYYEOHOUH
JEeSTEIbHOCTH 00YJarOIINUXCSl.

[Tomemienuss kaOMHETOB XUMHUHU YAOBJIETBOPSIOT TpeboBaHusM CaHHUTAPHO-MHIEMUOIOTUYECKUX
npaBui 1 HopmaTuBoB (CanlluH 2.4.2 Ne 178-02),0cHamieHbl TUIIOBBIM 00OPYJOBaHUEM, YKa3aHHBIM B
HACTOAIIUX TpeOOBAaHUSX, B TOM YHCIIC CHCIHATU3UPOBAHHONW Y4eOHON MeOenbi0 W CpelcTBaMu
oOydeHUsl, JOCTATOUYHBIMH JJIs BBIIIOJIHEHUS TPEOOBAaHWUN K YpPOBHIO IMOATOTOBKH oOyuarommuxcs .B
KaOWHETaX eCTh MYJIbTHMEIUHHOE 000PYIOBAHKE, TOCPEACTBOM KOTOPOTO YYACTHUKH 00Pa30BATEIHLHOTO
mpolecca MOTyT IPOCMAaTPHUBATh BU3YAIbHYIO HH(POPMAIUIO, CO3/1aBaTh MIPE3CHTAINH, BUICOMaTepUabl
U T.IL.

B cocraB yueOHO-METOAMYECKOTO U MaTEPHAIbHO-TEXHUYECKOTO 00CCIICUeHUS TPOrpPaMMbl yaeOHOH
JUCHIUTUTAHBI «XUMUS BXOJIAT:
¢ MHOTO(YHKIIMOHAIBHBIA KOMIUICKC IPEIO/1aBaTels;
® HaNAIHBIC TTOCOOMS (KOMIUICKTHI YY9eOHBIX TAOJIHII, IJIAKATOB, MOPTPETHI BBIIAIOIINXCS YYCHBIX B
00JIaCTH €CTeCTBO3HAHMS U T.I1.);
WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIC CPEIICTBA;
AKPaHHO-3BYKOBBIC TIOCOOUS;
KOMILIEKT 3JICKTPOCHA0XKEHUS KAOWHETOB;
TEXHUYECKHUE CPEJICTBA OOyUCHUS;
JEMOHCTpPAIIMOHHOE 000pyI0BaHue (00IIEro Ha3HAUYCHUS M TEeMAaTHYEeCKUE HAOOPhI);
nabopaTtopHoe obOopyaoBaHue (OOIIEro Ha3HAYEHUS W TEeMaTHYECKHE HAOOpBI, B TOM YHCIE JIs
MMOCTAHOBKH JIEMOHCTPAIIHOHHOTO W YUEHUIECKOTO IKCIIEPUMEHTA, PEAKTHBBI);
e cTaTHYecKHe, TUHAMHYECKHe, JeMOHCTPAIIMOHHBIC U Pa3/IaTOYHbIe MOJIENH, BKIIOUas HaTypallbHbIE
OOBEKTEHI;
e BCIIOMOTaTeIbHOE 000PYIOBaHUE,
® KOMIUICKT TEXHHUYECKOH JJOKYMEHTAIIMH, B TOM YHCJIE TTAaCTIOPTa Ha CPECTBA O0yUEHUS, HUHCTPYKITUI
M0 UX UCTOIH30BAHUIO M TEXHUKE 0€30MaCHOCTH;
e OubmMoTeUHbIN HOH.

B Oubnuoreunsiii ¢oHA BXoAAT y4eOHUKH, ydeOHO-MeTonudeckue KomruiekTel (YMK),
o0ecrneunBarIue OCBOCHHE YIeOHOM TUCIUTUIMHBI «XUMHUSI», PEKOMEHIOBAaHHbBIE WM JIOMYIICHHbBIE IS
UCIONIb30BaHUs B NPO(ECCHOHANBHBIX  O0pa30BaTEIbHBIX  OpPraHU-3alUAX,  PEATH3YIOIIUX
o0pa3oBaTeNbHYI0 TIpOrpaMmy cpeaHero obmiero oopazoBanus B mpeaenax ocBoenus OITOIT CIIO na
0a3e OCHOBHOIO 00111ero 00pa3oBaHMUs.

bubnuoTteunsiii GoHT MOKET OBITH AOTIOTHEH (PU3MUESCKUMU YHITUKIIOTICANSIMU, aTJIaCaMH, CIIOBAPSIMHU,
CIPaBOYHHKAMU 110 XUMHUH, OMOJIOTHH, OOIIECTBO3HAHWIO HAYIHON W HAYIHO-TIOMYIISIPHOM JTUTEpaTypOi
€CTECTBCHHO-HAYYHOTO COJIepkKaHHs. B Tporiecce OCBOSHHS TPOrpaMMbl  yIEOHOH AMCIMITIMHBI
«XUMHUS» CTYIEHTHI TOJDKHBI UMETh BO3MOXKHOCTH JIOCTYIA K DJIEKTPOHHBIM y4eOHBIM MaTepHayiaM Io
€CTECTBO3HAHHUIO, BKIIIOYAsl XMMHIO, OMOJIOTHIO, OOIIIECTBOSHAHIE MMEIOIUMCSI B CBOOOJHOM JIOCTYIIE B
cetn IHTepHET (NIEKTPOHHBIM KHUTAM, IPAKTHKyMaM, TecTaM, MmaTepuaiam EI'D u np.).

3.2. IlepeyeHb peKOMEHAYEMbIX Y4YeOHBIX H3IaHHIl, MHTEPHET-PeCypPCcOB, AOMOJHUTEIbLHOI
JIUTEPATYPbI

HopMaTuBHO-1IpaBOBBIE aKTHI:
1. ®enepanbublif 3akoH oT 29.11.2012 Ne 273-@3 «O6 oOpazosanuu B Poccuiickoit deneparymy.
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[Tpuka3 MunucrepctBa oOpasoBanuss u Hayku P® ot 17.05.2012 Ne 413 «OO6 yTBepkaeHUU
denepanbHOrO TOCYJApPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa CpeaHero (MOJIHOTO) — 00Iero
o0pa3oBaHU.

2. Ilpuxaz MunucrepctBa oOpazoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHHH
n3meHenui B [Ipukaz MunucrepcTa oopasoBanus u Hayku P® ot 17.05.2012 Ne 413 “O06 yTBep)KaeHUN
(denepasbHOTO  TOCYapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa cpegHero (TMOJHOro) — o0miero
o0pa3zoBaHus .

3. Ilucemo JlemapTaMeHTa rOCYAapCTBEHHOW IMOJUTHUKU B cdepe MOATOTOBKUA PabOYMX KaJIpoB H
JIIO Muno6pnayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHganuu MO OpraHU3aMM MOTyde-HUS
cpeaHero ooOmero oOpa3oBaHHS B IpeleliaXx OCBOCHHS OO0pa30BaTEIbHBIX IMPOTPAMM  CPEIHEro
npodeccuoHaIbHOr0 00pa3oBaHMs Ha 0a3e OCHOBHOro 00mIero oOpa3oBaHUs C Y4eTOM TpeOOBaHUI
(denepasbHBIX TOCYAApPCTBEHHBIX 00pa30BaTEIbHBIX CTaHJAPTOB M IOJIy4aeMoil mpodeccuu Win
CIIEIHATIBHOCTH CPEIHET0 MPO(HECCHOHANIBHOTO 00pa30BaHMS.

Crnucok OCHOBHOM JIMTEpATyphl
1. Epewmun, B. B. Xumus. 10 xnacc (yriryOneHHsit). OnekTponHas ¢opma ydaeOHuKa. : yuebnuk / H.
E. Ky3bmenxko, A. A. lpo3nos; B. B. Epemun .— Mocksa : AO "UsparensctBo "I[Ipoceemenne", 2022
— 1 c.— ISBN 978-5-09-099540-5 .— URL.: https://rucont.ru/efd/806273
2. Epemun, B. B. Xumus. 11 knacc (yrnyOiaeHHbIN). DnekTpoHHas Gopma yueOHuKa. : ydyeOnuk / H.
E. Ky3bmenko, A. A. Jlpo3nos; B. B. Epemun .— Mocksa : AO "U3parensctBo "IIpocsemenne", 2022
— 1 c.— ISBN 978-5-09-099541-2 .— URL: https://rucont.ru/efd/806274

JlononHuTenpHAS IUTEPATYpa

1. Kusses, . A. Heopranuueckas xumus ais arpapueB. B 2 u. Yacts 1. Teopernueckue oCHOBBHI :
y4eOHHUK 715 cpeiHero npodeccuonanpaoro oopazosanus / J1. A. Kuszes, C. H. Cmapsirun. — 5-e u3f.,
nepepab. u gon. — MockBa : M3nmatensctBo HOpaiit, 2023. — 253 c¢. — (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-11760-8. — Texkcr : anexkTpoHHbli // Obpa3oBarenbHas miaTdhopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/513202

2. Kusizes, JI. A. Heopranudeckast xumust ains arpapues. B 2 4. HacTb 2. XuMus 37€EMEHTOB : y4eOHHUK
U1 cpeHero npodeccuonanbHoro oopazonanus / JI. A. Kusazes, C. H. Cmapbirun. — 5-e u3f., nepepao.
u non. — Mocksa : MznatensctBo FOpaiit, 2023. — 357 c. — (IlpodeccuonansHoe oOpazoBaHue). —
ISBN 978-5-534-11743-1. — Tekct : 3nexTponHbIl // OOpa3zoBarenbHas miargopma FOpaiit [caidt]. —
URL: https://urait.ru/bcode/513203

3. T'munka, H. JI. OOGmas xumus. 3amaud U ynpakHEHHs : y4eOHO-IIpakTH4YecKoe mocolue amis
cpenHero mpodeccuonanbHoro odpazosanus / H. JI. I'munka ; mon pemakmueit B. A. Ilomkosa, A. B.
babkoBa. — 14-e uzn. — Mocksa : UznarensctBo FOpaiit, 2023. — 236 c¢. — (IIpodeccuonansuoe
obpazoBanue). — ISBN 978-5-534-09475-6. — Texcr : anexkrponHsiii // Obpa3oBarenbHas mathopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/512152

NHTtepHeT-pecypcesl

WWw.pvg.mK.ru (omummnuana «Ilokopu BopoObeBbI rOpbI»).

www.hemi.wallst.ru (O6pa3zoBaTenbHbBIN CalT ISl IIKOJLHUKOB «XUMUS).
www.alhimikov.net (O6pa3oBatenbHbIil CAlT IS IIKOJTBHUKOB).

WWW.chem.msu.su (DaekTpoHHas ONOIHOTEKa IO XUMHH ).

WWW.enauki.ru (MaTepHeT-u3naHue Ui yaurteneilt «k ECTecTBeHHbIC HAYKIY ).
www.1september.ru (metoauueckast razeta «IlepBoe CEHTIOPS»).

www.hvsh.ru (xypran «Xumust B Ikosie»). WWW.hij.ru (kypHan « XuMust U )KHU3HBY).
www.chemistry-chemists.com (37eKTpOHHBIH KypHaT «XHUMUKU H XUMHS).

ONoaRrwdE
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4. KoHTpO/Ib M OLIeHKA Pe3yJIbTATOB OCBOCHMS Y4eOHOM AU CHHUIIIMHBI

KoHTpoib 1 OLieHKa pe3ysIbTaToB 00y4YEeHUs OCYIIECTBISIETCS IIPENIOIaBaTEeNIEM B

mporecce MPOBeICHHsI MPAKTHUECKUX 3aHATHI U Ta00paTOPHBIX paboT, TECTUPOBAHMS, a

TaKK€ BBIITOJIHCHU S O6y‘-IaIOH_[I/IMI/ICSI HHIUBHUIYAJIbHBIX 3aIIaHI/II>'I, ITPOCKTOB,

uccienoBanuii. Pe3ynpTaTel 00ydeHUs ONPeaessaioT, 9TO 00yJaroImecs JO0KHBI 3HATH,

IMIOHUMATb U ACMOHCTPHUPOBATH IO 3aBECPIICHNUU U3YUCHUA JUCHHUIIIINHBI.

st hopMHUpOBaHUs, KOHTPOJIS U OLEHKH PE3yIbTaTOB OCBOCHUS Y4eOHOU

AUCHUIIIIMHBL UCITOJIB3YCTCA CUCTEMA OLICHOYHBIX MGpOHpHSITHﬁ, MMpEaACTaBIAOIIAA co0oif

KOMILIEKC Y4EOHBIX MEPOIIPUATHI, COTIIACOBAHHBIX C pe3yIbTaTaMH 00y4eHUs U

chopmynupoBanHbiX ¢ yuetoM @I'OC COO (mpeaMeTHbIE pe3ynbTaThl 0 JUCIUTIINHE) U

dI'OC CIIO.
Ne OK MopnyJab/pa3aes/TeMa PesyabraTt 00yuenus THnbl OLeHOYHBIX
MeponpUusITHIA
1 OcHoBHOE coaepxaHue
1 Pa3pnen 1. OcHoBBI ®opmyaMpoBaTh 0a30BbIe
CTPOEHMS BelllecTBa NOHATHS ¥ 3aKOHbI XMMHH
1.1 | OKO01 | Crpoenue aTomMOB CocTaBniTh XUMHUYECKHE 1. Tect «CtpoeHue aToMOB

XUMHYECKHUX DJIEMEHTOB
Y IPUPOJAa XUMHYECKOU
CBA3U

COOTBCTCTBHH CO CTCIICHBIO
OKHCJICHHUA XUMHUYCCKUX
QJICMCHTOB, UCXOJ U3
BaJICHTHOCTU U
QJICTKPOOTPpULIATCIIbHOCTHU

(bopMyIbl COeIMHEHHH B
XUMHUYECKUX JIEMEHTaX U
puposa

XUMHUYECKOH CBS3U.

2. 3a7auy Ha COCTaBJICHUE
XUMUYECKHUX (hopmy
JIBYXaTOMHBIX

BaJICHTHOCTH U

coeMHeHuN (OKCUIOB,
Cynb(hUI0B, THAPUIOB U T.I1.).
3. 3agaHus Ha UCIOJIB30BAHUE
XUMHUYECKON CUMBOJIMKU U
Ha3BaHUU COCAUHEHUM 110
HOMEHKJIAType
MEXIYHAPOJAHOTO COI03a
TEOPETUYECKOU U MPUKIIATHOU
XUMHUH U TPUBUAIbHBIX
Ha3BaHUU 1A

COCTaBJICHUS] XUMHUYECKUX
bopmyn

JIBYXaTOMHBIX COETMHEHUN
(oxcuaoB, cynbhuIoB,
THJIPUOB U

T.I.) U IPYTUX
HEOPraHUYECKUX
COEIMHEHUH OTAEIBHBIX
KJIACCOB
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1.2

OK 01
OK 02

[lepuonuueckuii 3aK0H U
XapaKkTepU30BaTh
tabmuy 1.1.
MenpaeneeBa

XapakTepru3oBaTh XUMHIECCKHE
3JIEMEHTBI B COOTBETCTBHH C UX
MTOJIO’KEHUEM B
IIEPUOUYECKON CUCTEME
XUMHUYECKHX djiemMeHToB ..
MenaeneeBa

1. Tect «Metamnuueckue /
XAMHYECKHE JICMCHTBI

2. [IpakTrueckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXK]Y
CTPOEHHUEM aTOMOB
XHUMHYECKHUX

3JIEMEHTOB U EPUOANYECKUM
N3MEHEHHEM CBOMCTB
XHUMHYECKHUX

3JIEMEHTOB U X COCIMHCHUM B
COOTBETCTBHH C MOJI0KCHUEM
IIEPUOIUYECKON CUCTEME.

3. [IpakTuxo-
OPUEHTUPOBAHHbBIC
TEOpETUUYECKHUE 3aaHus Ha
XapaKTEePU3aALUI0 XUMHYECKIX
3JIEMEHTOB: «MeTamndeckue
u

HeMeTaJlJIMYeCKIe CBOMCTBA,
AJIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMHYECKHUX 3JICMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
ITOJIO’KEHUEM B
MepUOINYECKOMN cucTeme
XUMHUYECKHUX 31eMeHTOB J[. 1.
MenneneeBa»

pazaeda 2. XumMu4ecKue
peaxkiuun

XapakTepu3oBaTh THIIBI
XHMHUYECKHX peakuui

KonTtpoJsbnas padora
«CTpoeHue BemecTBa u
XHMHYECKHE PeaKIum»

2.1

OK 01
OK 04

THuIel XUMHUYECKUX
peakuuii

CocraBnsTh peakuuu
COEMHEHUS, Pa3JI0KEHUs,
oOMeHa, 3aMelleHus,
OKHCIIUTEIBHO-
BOCCTAaHOBUTCIIBHBIC PCAKIITNN

1. 3agauu Ha cocTaBieHHE
YPaBHEHUUN PEaKLUN:

- COeIMHEHUS, 3aMEeLICHMS,
pasnoxeHusi, oOMeHa; -
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMMA
C UCMOJIb30BaHUEM METOAA
AJIEKTPOHHOI0 OanaHca

2. 3aaun Ha pacy€T MacChl
BEIIeCTBa UM 00bEMa ra3os
10 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MAcCe UIH 00BEMY
OJIHOTO U3 yYacTBYIOIIUX B
peaKlMK BEIIECTB; PACUETHI
Macchl (00bpEMa, KOJIMIeCcTBa
BEIIIECTBA) MIPOAYKTOB
peaxiuu, eciiu OJTHO U3
BELIECTB UMEET NPUMECH

2.2

OK 01
OK 04

DIIEKTPOIUTHYECKAS
JUCCOIMAIMS U MOHHBIN
o0OMeH

CocTraBisATh ypaBHEHUS
XUMHUYECKUX PEaKIMi HOHHOTO
oOMeHa ¢ yJacTHemM

1. 3aganus Ha cocTaBICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peakuui
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HCOPraHNM4YCCKUX BCIICCTB

C y4acTHeM KHCJIOT,
OCHOBaHUI U

COJICH, YCTaHOBJICHHE
M3MCHCHHUS
KHCJIOTHOCTH CPEJIbI

2. JlabopatopHas paborta
«Trner

XUMHUYECKUX PEAKIIUIN»

Pasznea 3. ctpoenue u
CBOJiCcTBa
HEOPraHu4ecKux
BellleCTB

HccaenoBarsb cTpoeHue u
CBOIiCTBA HEOPTaHMYECKUX
BellecTB

KonTpoabHasi pabora
«CBoiicTBa HEOPraHMYECKUX
BelleCTB)

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHMYECKUX BEIICCTB

Knaccudunuposars
HEOPraHUYEeCKHE BEIIEeCTBa B
COOTBETCTBHUH C UX CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB, UCXO/S U3 UX
XUMHYECKON (OPMYITBI HITH
COCTaBIICHUE

XUMHAYECKON (OPMYIIBI,
UCXOJIs U3 Ha3BaHUS BELIECTBA
110 MEXKYHAPOIHON MU
TPUBHUATIBLHOU
HOMEHKJIAType»

2. 3agauu Ha pac4yET MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
aJIeMeHTa (COSUHEHNS) B
MOJIEKYJIe (CMecH)

3. [IpakTrueckue 3agaHus Mo
KJIaCCH(UKAIINH,
HOMEHKJIaType U
XUMUYECKUM (popMyIiamMm
HEOPraHWYECKHUX BEILECTB
Pa3IUYHBIX KJIACCOB

4. IIpakTudeckue 3a/1aHus Ha
ONpeAeIeHNe XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJA
XUMHUYECKON

CBSI3U U THUTIA
KPUCTAJUTMYECKOU

pEIIeTKH

3.2

OK 01
OK 04

dusuko-xuMuyecKue
CBOMCTBA
HEOPTraHUYECKUX BEIECTB

YcranaBinuBaTh 3aBUCUMOCTD
(bU3UKO-XUMHUYECKUX CBOMCTB
HEOPraHWYECKUX BELIECTB OT
CTPOEHHSI ATOMOB U MOJIEKYJI, a
TaKXe TUIIA KPUCTAJUTUYECKOU
peleTKu

1. Tect «OcobennocTH
XAMHYECKHX

CBOMCTB OKCHJIOB, KHCIIOT,
OCHOBaHUM, aMPOTEPHBIX
THJIPOKCHUJIOB U COJIEH»

2. 3a7aHns Ha COCTABIIEHUE
YpaBHEHUU XUMHUYECKUX
peaKkuuii ¢ y9acTUEM MPOCTHIX
U CJIOKHBIX HEOPTaHUYECKHUX
BEIISCTB:

OKCHIOB METAJLJIOB,
HEMETAJJIOB U
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aM(pOTEPHBIX DJIEMEHTOB;
HEOPraHUUYECKUX KUCIIOT,
OCHOBaHUM U aM(OTEPHBIX
T'HJIPOKCH/JIOB,
HEOPraHUYECKUX

COJIEH, XapaKTEPU3YIOLIUX UX
CBOIICTBA U CITOCOOBI
MOJIyYEHUs

3. [IpakTuxo-
OpUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/1aHUs Ha
CBOMCTBA U NIOJIy4YEHUE
HEOPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Unentudukamnms
HEOPraHMYECKUX BEIICCTB

HccnenoBath KauecTBEHHLIE
peaKIu HEOPTaHUIECKUX
BEIIECTB

1. Ilpaktuko-
OpPUCHTHUPOBaHHbBIE
3aJIJaHus TI0 COCTABIICHUIO
XHUMUYECKHUX PEAKIIHid C
y4acTueM
HEOPraHMYECKUX BEIIECTB,
HCIIOJIb3YEMBIX JIJIST UX
UaeHTU(DHUKAITAN

2. JlabopaTtopHas paborta
«Mnentudukanus
HEOPTaHMYECKUX BEIICCTB)

Pasznean 4. Ctpoenue u
CBOICTBA OPraHUu4YecKuX
BellecTB

HccaenoBarh cTpoeHHE U
CBOMCTBA OPraHMYeCKHX
BeIlecTB

KonTposabHas pabora
«CtpoeHue u cBOlCTBa
OPraHHYeCcKHX BellecTB)

4.1

OK 01

Knaccudukarus,
CTPOCHUE H
HOMECHKJIaTypa
OpPraHUYECKUX BEIIECTB

Knaccugpunuposars
OpraHUYEeCKUe BEIECTBA B
COOTBCTCTBHUH C UX CTPOCHUEM

1. 3aganus Ha cocTtaBiieHUE
Ha3BaHUIl OpraHUYEeCKUX
COEIMHEHUH 110 TPUBHAIILHON
WIN MEXAYHApOIHON
CHUCTEMAaTUYECKON
HOMEHKJIAType

2. 3agaHus Ha COCTABJICHHE
MOJIHBIX U COKPAILIEHHbIX
CTPYKTYPHBIX (hopMyI
OpPraHMYECKHX BEILIECTB
OTJIEbHBIX

KJIaCCOB

3. 3ayaum Ha ompeseeHre
npocreiiei GopmMyIbl
OpraHNYEeCKON MOJIEKYJIBI,
UCXOs

13 JIEMEHTHOT0 cocTana (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHU4eCcKUX
COEeTUHEHNN

YcranaBnuBaTh 3aBUCUMOCTD
(bU3UKO-XUMUYECKUX CBOMCTB
OPraHU4YeCKHUX BELIECTB OT
CTPOEHHUSI MOJIEKYJ

1. 3amanus Ha cocTaBIIEHUE
YpaBHEHUN XUMUYECKUX
peakuuii ¢

YY9aCTHEM OPTaHUYECKUX
BCIISCTB

Ha OCHOBAaHUH UX COCTaBa U
CTPOEHHUS

2. 3a7aHns Ha COCTABIIEHUE
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YpaBHEHUN XUMUYECKUX
peakuui,

WJUTFOCTPHUPYIOLTUX
XUMHYECKHE

CBOMCTBA C YYETOM
MEXaHU3MOB

MIPOTEKAHUS JAaHHBIX PEaKIIHA
u

TCHETHYECKOH CBSI3H
OpraHUYECKHUX

BEILIECTB Pa3HBIX KJIACCOB

3. PacuéTurle 3a1auu 1Mo
YpaBHEHUSM PEAKIINH C
y4acTueM

OpraHWYECKHUX BEIECTB

4. Jlaboparopnas pabota
«[IpeBpareHuss OpraHuYECKuX
BEIICCTB IPU HATPCBAHHI

4.3 OK 01 | Unentudukamms UccnenosaTh kauecTBEHHEBIE 1. [TpakTuko-
OK 02 | opraHnyecKkux BEIECTB, peaKkIy OpraHu4ecKux OPHUEHTUPOBAHHBIC
OK 04 | nx 3HaueHUE U COEIMHEHUH OTAEILHBIX 3aJaHUs 110 COCTABJIEHHUIO
IPUMEHEHUE B OBITOBOM U | KJIaccoB XUMHUYECKUX PEaKLU C
IPOU3BO/ICTBEHHOM y4acTHEeM
JESTEIbBHOCTH YEeJI0BEKa OpraHMYECKUX BEIIECTB, B T.U.
UCTIOJIb3YEMBIX Ul UX
UACHTU(DUKAIIH B OBITY U
HIPOMBIIIICHHOCTH
2. JlabopatopHas pabora:
«Mnentudukanus
OPraHUYECKUX COCTUHEHUHN
OTJIEIbHBIX KJIACCOBY»
5) Paszpnen S. Kunernueckue | Xapakrepu3oBaTh BJIUsIHUE
1 TePMOJAMHAMHMYECKHE | Pa3IMYHbIX (pakTOpPOB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEKAHUS XHMHYECKHX pPeaKIui
XMMHYECKHX peakuui
5.1 | OKO0l | CkopocTb XMMUYECKHX XapakTepu3oBaTh BIUSHUE 1. IIpaxTHKoO-
OK 02 | peakuun KOHIICHTPALlUX PEArUpPYIOIUX | OPUECHTUPOBAHHBIE

XHUMHUYECKOE paBHOBECUC

BEILIECTB U TEMIIEPATyphbl Ha
CKOPOCTh XUMHUUYECKHUX
peakuuii

XapakTepru30BaTh BIUSHUAEC
W3MEHEHUs KOHLIEHTpaluu
BEIIIECTB, PEAKIINH CPE/IbI U
TEeMIIepaTypbl Ha CMEIICHUE
XUMHUYECKOTO PAaBHOBECHUS

TEOPETHYECKHUE 3aJJaHUs Ha
aHanu3 (HaKTOpPOB, BIUSIOIIUX
Ha U3MEHEHUE CKOPOCTH
XAMHUYECKOW peaKkuu

2. IlpakTuko-
OPHUEHTHPOBAHHBIE 3a]JaHUS Ha
npuMeHeHue npuHnuna Jle
[latenne I HAXOXKICHUS
HaIpaBJICHUsI CMEUIECHUS
PaBHOBECHS] XUMUYECKOM
peaxiuu 1 ananus (pakTopos,
BIIMSIOIINX Ha

CMEUIEHUE XUMUYECKOTO
paBHOBECHSI
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Pa3znean 6. PacTtBopbl

HcciaenoBaTh HCTHHHBIE
PacTBOPHI € 33JAHHBIMH

XapaKTepUCTUKAMU
6.1 | OKO01 | [TonsTue o pacTBOpax Paznuuate ucTUHHBIE 1. 3ajgauu HA TPUTOTOBJICHHE
OK 02 pacTBOpPHI pacTBOPOB
2. IlpakTuko-
OpUEHTUPOBAHHBIE
pacyéTHbIC 3a7jaHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yEMBbIE B OBITOBOM 1
MIPOU3BOICTBEHHON
JIESITEJIBHOCTH YEJI0BEKA
6.2 | OKO01 | MccremoBanue CBOWCTB HccnenoBath Gusuko- JlaGopaTtopHnas pabota
OK 04 | pactBOpOB XUMHUYECKHE CBOKWCTBA «IIpuroroBiieHHE PaCTBOPOBY
VCTUHHBIX PACTBOPOB
2 | ITIpodeccnonaibHO-OPUEHTHPOBAHHOE COJIePKaAHNe (CoAepKaHHe MPUKJIATHOT0 MOXYJIS)
7 Pa3znen 7. Xumus B 0biTy | OneHUBaTh NOCJIEACTBUSA 3amuTa keiica (¢ yaéTom

H l'lpOI/I3B0}ICTBeHHOI7I
ACATEJIbHOCTH Y€/J10BCKA

OBLITOBOM H
NMPOU3BOACTBEHHOM
JeATEJIbHOCTH Y€JI0BEKA C
MO3UIMI DKOJIOTNYECKOM
0e30macHOCTH

Oyayuei
npogeccuoHaILHOM
AeSITeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07

XuMmus B ObITY U
IPOU3BO/ICTBEHHOMN
JESTEIbHOCTH YEJI0BEKA

O11eHUBATh MTOCIEACTBUSA
OBITOBOH M IIPOU3BOJICTBCHHOM
JIESITEILHOCTH YCI0BEKA C
NO3UIINH YKOJIOTHUECKOU
0e30macHOCTH

Keiic (c yuerom Oymymieit
npodeccruoHaTbHON
JIeSITEIIBHOCTH )
Bo3MoOXHBIE TEMBI KEHCOB:
1. Ilorennenue kiuMara u
BBICBOOOKIEHIE ra30BbIX
THIPaTOB CO JTHA OKEaHa

2. Oynyuiue MaTepuabl s
aBHMa-, MallIMHO- U
prUOOPOCTPOECHHUS

3. HoBble MaTepuansl s
COJIHEUHBIX OaTapeit

4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX MPENapaToB

Onucanne mKaJjJ oueHNBaHUS

Coctapmiome | 1 pyyy COOPMUPOBAHHOCTH KOMITETEHLIAN
KOMIICTCHIIUH
HEYJOBJICTBOPUTEIFHO | YAOBJIETBOPUTEIHHO XOPOIIIO OTIMYIHO
ITonHoTa VYpoBeHb 3HaHUI HIOKEe | MUHUMaJIBHO YpoBeHb 3HAHUH B | YpoBeHb 3HAHUH B
3HAHUH MHUHHAMAaJIbHBIX JOITyCTUMBIH YpOBEHb | 00BEME, o0Beme,
TpeOoBaHnii. VMenwm | 3HaAHWMA. JlonyIieHo | COOTBETCTBYIOLIEM COOTBETCTBYIOLIEM
MECTO rpy0ObIe | MHOTO HETpyOBIX | MporpaMMe TOATOTOBKH. | MPOTpaMMe TOATOTOBKH,
OIIMOKH. OIINOKH. Homymieno Heckonbko | JlomymeHo HECKOJIBKO
rpyObIX oIMboK HECYIIECTBEHHBIX
OLIHOOK.
Hanuuue [Ipu pemenun | IlpomemMoHCTpupoBa- IIpogeMoHCTpUPOBaHBI IIponeMoHCTpUPOBaHBI
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yMeHI/Iﬁ CTaHAapTHBIX 3aa4 HE Hbl OCHOBHBIC YMCHMUH. BC€ OCHOBHBIC YMCHMUA. BC€ OCHOBHBIC YMCHUH,

(HaBBIKOB) MIPOAEMOHCTPHPO- Pemensr TUNIOBEIC | PemieHsl Bce OCHOBHBIE | HEKOTOpPBIE - Ha YpPOBHE
BaHBI HEKOTOpBIC | 3aJlaydl C HETPYOBIMH | 3aJadd €  HErpyOBIMH | XOpOIIO  3aKpeIUICHHBIX
OCHOBHBIE YMEHHS U | OMIMOKaMH. ommOkaMu. BrBImOTHEHBI | HaBHIKOB. PemeHsl Bce
HaBbeIKH. IMenn mMecTo | BrImomHeHBI BCE | Bce 3amaHWA, HO C | OCHOBHBIE  3aJaud  C
rpyObIe OMIOKH. 3aJaHdsg HO HE B | HEKOTOPBHIMH HEJOYETAaMH. | OTACITHHBIMH
TTOJTHOM 00BeMe. HECYIIIeCTBEHHBIMHU

omMOKaMu. BEIIOTHEHBI
BCE 3aJaHus, B IIOJIHOM
00beMe, 0e3 HETOUYETOB.

Bomnpocs! k 3auéry:

OO0mas xumus:

1./laTh onpeneneHue aTomy.

2. Jlath onpenesieHue MOJIEKYIIE.

3.Ilpocroe BemiectBo. Kakoe cTpoeHre HMMEIOT MPOCThIE BEUIECTBA (IIPUMEPHI).
4. DMnupuyeckas U CTpyKTypHas popmyisl. [IpuBectu npumepsl.
5. N3omeps! u romoutoru. [Ipusectu npumepsl.

6. JlaTh onpezeneHre KoBajleHTHOH cBs3u. [IpuBecT npumepsl.

7. laTh onpeneneHrue MOHHOM cBA3u. IIpuBecTu npumepsl.

8.JlaTh onpeneneHre BOIOPOIHOMN cBs3U. [IpuBecTr npumepsl.

9. lath onpezeneHne MeTaUIMuecKoi cBsi3u. [IpuBectu nmpumepsl.
10. [latb onpenenenue o u m cBsa3u. [IpuBenure npumepsl.
11.YTo Takoe BasieHTHOCTb? [IprMephl 371EMEHTOB C MOCTOSIHHON BaJIEHTHOCTHIO.
12. Ctpoenue Tabauibl MeHeneena.

13. Ctpoenue spa.

14.CtpoeHue 2JIeKTpOHHOK 000I0YKH aToMa.

15.0xcunpr. Kimaccudukanyst 1 HOMEHKIIaTypa OKCH/IOB.
16.I'unpokcuasl. Kiaccudukanms u HOMEHKIATypa FMJIPOKCUIOB.
17.Conu. Knaccudukaiyst 1 HOMEHKIATypa CoJiei.

18. Kucnotsl. Kinaccudukanys 1 HOMEHKIaTypa KUCIOT.

19. Knaccuduxaius XuMu4ecKuX peaxkiuil.

20. O6paTuMble U HEOOpATUMbIE XUMHUUYECKUE PEAKIIHH.

21. CkopocTh XUMHUYECKOMN peakiuu.

22 . Xumnueckoe pasHoBecue. [Ipunnun Jle [larense.

Heoprannyeckasi Xumus:
1. 'anoreHsl: criocoObl MOMyYeHUsl, XUMUYECKUE CBOWCTBA, IPUMEHEHUE.
2. Kucnopon: criocoObl monydeHusi, XMMUYEeCKHe CBOMCTBA, TPUMEHEHHE.
3. Bomopon u ero coeiMHEHUs: COCOObI OMyYEHUs, XUMUYECKHE CBOMCTBA, IPUMEHEHHE.
4. Cepa u ee COEUHEHHUS: CIIOCOOBI OTYUYEHUs, XHMUUECKUE CBOICTBA, IPUMEHEHHUE.
5. Yraepoa v ero coequHeHHs: crocoObl MOTY4eHUsI, XUMHUUECKHUE CBOICTBA, TPUMEHEHHUE.
6. A30T ¥ €ro COeIMHEHUS: CIIOCOOBI MOIYUYEHUs, XUMUYECKHE CBOWCTBA, TPUMEHEHHE.
7. lllenmounble MeTaulbl @ CIOCOOBI TOJMYYEHHs, XHUMHUYECKHE CBOICTBa, MpPHUMEHEHHUE.
8.1llennouHO3eMeNbHBIE METAILIHI : CIIOCOOBI MMOTyYEHHsI, XUMUYECKHE CBOWCTBA, TPUMEHEHHE.
9.AIOMUHUN U €T0 COEIMHEHUS: CIIOCOOBI MOTYyYEHHS, XUMUYECKHE CBOWCTBA, MPUMEHEHUE.
10. XKene3o u ero coeAMHEHUS: CIIOCOOBI MOIYUSHHSI, XUMUYECKHE CBOUCTBA, TPUMEHEHHE.
Opranuveckass XuMus:

1. Ankanbl: criocoObl OTyYeHHsI, HOMEHKJIaTypa, H30Mepusi, XAMHUUECKHE CBOMCTBA, IPUMEHEHHE.
2.AnKeHbl: criocoObl MOy4YeHUs, HOMEHKJIaTypa, H30Mepus, XUMUYECKHE CBOWCTBA, IPUMEHEHUE.
3.AJIKMHBI: CITIOCOOBI MOJTyYeHHsI, HOMEHKJIaTypa, U30Mepusi, XHMHUUECKUE CBOMCTBA, IPUMEHEHHE.
4.0/1HOaTOMHBIE CHUPTHI: CIIOCOOBI MOJMyYEHUsl, HOMEHKJIATypa, U30Mepus, XUMUYECKHUE CBOMCTBA,
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MIPUMEHEHUE.

5. Anpaerusibl U KETOHBI: CITOCOOBI MOJyYeHHUs, HOMEHKIIATypa, H30MEPHsI, XUMHUUIECKUE CBOMCTBA,
MIPUMEHEHUE.

6. KapOoHOBBIE KUCIIOTHI: CIIOCOOBI MOJYyYCHHs, HOMEHKIIATypa, H30MEPHs, XUMHUUYECKUE CBOMCTBA,
MIPUMEHEHUE.

7. CiioxHbIe 3()HUPHI : CIOCOOBI MOTYYEHUS , HOMEHKJIaTypa, XUMHYECKUE CBOMCTBA, IPUMEHEHHE.

8.Kupsbl, npumeHeHHe.

9.¥rneBonapl. Knaccudukanus yrieBogoB. CrocoObl IMOMYYEHUST MOHOCAXapuI0B, XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE.

10. AMMHOKHCJIOTBI: CLIOCOOBI MTOTYYSHUSI, HA3BaHUsI, XMMHUYECKHUE CBOMCTBRA.

11.benxu. VIX poib B )KU3HU KHUBOTO.
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