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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJILHOM JUCHUNIJIAHBI «XUMMA»

1.1. MecTo AUCHMIUIMHBI B CTPYKType OCHOBHOH mipodeccHoOHAJIbHOM
o0pa3oBaTeJIbHOI MPOrPaMMBbI

ObmeoOpa3oBaTenbHas AUCHUIUIMHA «XUMHD) HU3ydaeTcsa Ha 0a30BOM YpOBHE B
o0mieo0pa3oBaTeIbHOM I[MKJIE€ Y4eOHOro TUIaHAa OCHOBHOM mpodecCHOHaTbHOU
oOpa3oBaTeNpHOM  MporpamMmbl  YKpPYNMHEHHBIX rpynn  mpodeccuit:  23.02.06
Opranusanus N€peBO30K U YNPaBIEHUE HA TPAHCIIOPTE (110 BUIAM)

TpyaoeMKoCTh TUCHUIUIMHBI «XUMUS» Ha 0a30BOM ypOBHE cOCTaBisgeT 54 yaca,
13 KOTOphIX 48 yaca — 6a30BbIM MOAYJb (6 pa3AesioB) U 6 4acOB — MPUKIATHON MOIYJIb
(1 pazgen), BKITIOYAIOIMIMKA MPAKTUKO-OPUEHTHUPOBAHHOE COJEPKAHUE KOHKPETHOM
npodeccuu WM CHeHaTbHOCTH.

[IpuknagHoil MOAynb BKJIOYAeT OAuH paszaen. Pasgen 7 «Xumus B ObITY U
MIPOU3BOICTBEHHOM NEeATEIbHOCTH YEJI0BEKa» peanusyercs JUTSI BCEX
npodeccuil/cenualbHOCTE Ha MaTepuaie KEWCOB, CBS3aHHBIX C HJKOJIOTHYECKOU
0€e30MacHOCThI0O U OLIGHKOM  TIOCJIEJACTBUNA  OBITOBOM M MPOU3BOACTBEHHOM
AESITeNIbHOCTH, 1O  OoTpaciaM  OyAyumed  npopecCHOHaNbHONW  JIEATEIbHOCTH
00yJarommxcs.

[lepuon oOydeHus U pacrpeesieHre 0 ceMecTpaM OIpeesiaieT oOpa3oBaTeabHas
OpraHu3alysl CaMOCTOSITEIbHO, C YYE€TOM JIOTUKH (POPMHUPOBAHUS MPEIMETHBIX
pe3yNbTaToOB, OOMIMX U MPOPECCUOHANBHBIX KOMIIETEHUINN, MEXITPEIMETHBIX CBA3EH C
IPYTUMU TUCUUTUIMHAMU 001I€00pa30BaTEIbHOTO U 00IIENPOPECCUOHAIBHOTO IIUKIIOB
y4eOHOro I1aHa.

1.2. e u miIaHUpyeMble pe3yJibTaThl 0CBOCHUS JUCITUNIMHBI

1.2.1. lean u 3aaa4n AUCHUILJINHBI

@opMHUpOBaHUE Y CTYJICHTOB MPEACTABICHUS O XHUMHUYECKOM COCTABJISIOLIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPa KaK OCHOBBI MPUHSATHS PEIICHUN B )KU3HCHHBIX U
MIPOU3BOCTBEHHBIX CUTYAIUSIX, OTBETCTBEHHOIO MMOBEJICHUS B IPUPOIHOM cpefe.

3agaum JTUCUUIJIMHBI:

1) copmupoBaTh TOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH CpeAe, LEJOCTHOM HayyHOW KapTUHBI MHUpA,
B3aMMOCBSI3M M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsI COCTABIISTH (HOPMYJBI HEOPTaHUYECKUX W OPTaHUYECKHX
BCIIIECTB, YPABHCHUS XUMHYCCKUX PEAKIUH, OOBSICHATh UX CMBICI, HHTEPIPETUPOBATh
PE3yNbTaThl XUMUYCCKUX IKCIICPUMEHTOB,

3) cdopmMupoBaTh  HaBBIKM  TPOBEACHHS  IPOCTEHUIIUX  XHMHYECCKUX
AKCIIEPUMEHTATLHBIX UCCIIEIOBAHUN C COONIIOICHUEM MPaBUil 0€30MacHOT0 0OpaIeHus
C BEIIeCTBaMU 1 J1a0OPaTOPHBIM 000PYI0BAHHUEM;



4) pa3BuUTh yMEHHUS HCIIOJIB30BaTh WH(POPMAIIMI0O XMMHUYECKOTO XapakTepa u3
Pa3IMYHBIX UCTOYHUKOB;

5) chopMupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEACTBUS CBOEH AEATENBHOCTU U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MTPOILIECCOB,;

6) chopmHpoBaTh MOHMMAHUE 3HAYUMOCTH JIOCTHXKCHHM XMMHUYECKOW HAyKu H
TEXHOJIOTUM JIJIsl Pa3BUTHUS COLIMAIBHOW U MPOU3BOJACTBEHHOU cep.



1.2.2. Ilnannpyemblie pe3yJbTaThl 0CBOEHHS 001Ie00pa3oBaTebHON qucHUIIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

Ko u I[lnanupyemble pe3yabTaThbl 0CBOEHHS TMCUMILINHBI
HAHMMEHOBAaH
ue
dopmupyem
BIX Oo61mme JAucuuninHapHbIe
KOMIeTeHIH
i

OK 01. B yacTu TPy10BOT0 BOCIIMTAHUS: - BJAQJIETh CHCTEMOW XMMUYECKHX 3HAHHUM, KOTOpas BKJIIOYAET:

Br16upats - TOTOBHOCTh K TpPYAY, OCO3HAHHE | OCHOBOIIOJIATAIOIINE TOHATHS (XMUMHUYCCKHH DJIEMEHT, aToM,

CIIOCOOBI IIEHHOCTHU MAacTEPCTBA, TPYI0II00HE; 9JICKTPOHHAs 000JI0YKa aTtoma, S-, p-, d-3JIEKTPOHHBIC OpOUTAIH

perieHus - TOTOBHOCTh K AaKTHBHOW JEATEIHLHOCTH | aTOMOB, HOH, MOJICKYJA, BAJICHTHOCTh, AJICKTPOOTPHIIATCIIBHOCTD,

3a/maqy TEXHOJIOTHYECKOU u COIIMAJTEHOM | CTETICHb OKHUCIICHHS, XMMHYECKasi CBsI3b, MOJIb, MOJISIPHAs Macca,

npodeccrona | HampaBICHHOCTH, CIIOCOOHOCTH | MOJIIPHBI ~ 00BEM,  YIJIEPOAHBIA  CKeNeT, (yHKIHOHATbHAS

JHHOM WHUIIUAPOBATh, TTAHUPOBATH U | TPpyIIa, paauKan, HW30MEpHUs, HW30MEpbl, TOMOJIOTHUCCKHH PpSI,

JEATEIBLHOCT | CAMOCTOSITEIIEHO BBITIOJTHSTH TaKylo | TOMOJIOTH, YTJICBOJOPOJBI, KHCIOPOA- U  a30TCOACpIKaIIne

u NeSTEeILHOCTD; COCIMHEHUS, OMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (YyrIeBOJBbI,

NPUMEHUTEND | -  HMHTEpPEC K  pasnuyHbiM  cdepam | KUpbl, O€NKH), MOHOMEp, TMOJHUMEpP, CTPYKTYpHOE 3BEHO,

HO K poecCUOHANbHOM eI TEIEHOCTH, BBICOKOMOJICKYJISIPHBIC COCIUHEHUS, KPUCTAIIMYECKAsT PeIIeTKa,

paznuuHbiM | OBJIajieHue YHHUBEPCAJbHBIMH | TUIIBI XMMUUYECKUX PEaKUil (OKUCIUTEIbHO-BOCCTAHOBUTENBHEIE,

KOHTEKCTaM | y4eOHbIMU MO3HABATEJbLHBIMHM | DK30-U JHJIOTEPMHUUYECKHUE, PEAKIMU MOHHOTO OOMEHA), pacTBOp,
NeHCTBUAMM: AIIEKTPOIIUTHI, HEAJICKTPOJIUTHI, AIEKTPOTUTHIECKAS
a) 0a3oBble JIOTHYECKHE 1eliCTBHUSI: JTUCCOIMAITNS,  OKHCJIMTENIb,  BOCCTAaHOBUTEIb,  CKOPOCTH
- CaMOCTOSATEIBLHO  (OPMYJIUPOBATh W | XHMHYECKOW pEaKIMH, XHMHYECKOEC paBHOBECHE), TEOPHUH U
aKTyaJIM3upPOBaTh po0sIeMy, | 3aKOHBI (TCOPUS XUMHUYECKOTO CTPOCHHUSI OPTaHUYECKHX BEIIIECTB

paccMaTpuBaTh €€ BCECTOPOHHE,

A.M. bytnepoBa, Teopus 3JNEKTPOIUTHUECKOW JAUCCOLUAINH,




- YCTaHaBIIMBAaTh CYIIECTBCHHBIN MPHU3HAK
R0 OCHOBaHMS JUIS CpaBHEHUS,
KJ1acCupUKaIUA U 0000IICHHUS;

- OIIPEICIIATH LIEJU ACATCIBHOCTH, 3a/1aBaTh
napamMeTpbl U KPUTCPHUH UX JTOCTHIKCHUS,

- BBISIBIISITD 3aKOHOMEPHOCTH "
POTUBOPEUHS B paccMaTpUBaeMbIX
SIBJICHUSX

- BHOCUTh KOPPEKTHBBI B JICSATECIHHOCTD,
OIICHWBATh  COOTBETCTBHE  PE3yJIbTaTOB
IeIIM, OIICHUBATh PHUCKH TOCICACTBUI
JIESITENIbHOCTH;

- pa3BHWBATh KPEATHBHOE MBIIIUICHUE IIPH
peIIeHUH )KU3HEHHBIX TTPOOIeM

0) 0a30BbIe HCCJIeI0BATEIbCKHE

AeCTBUSA:

- BIIAJIETh HaBbIKAMHU y4eOHO-
MCCIIEI0BATEIIbCKOU u MIPOEKTHOMU
JNESATENPHOCTH, HABBIKAMU  Pa3pElICHUs
npo0em;

- BBIABJEATH ITPUYNMHHO-CIICACTBCHHEBIC CBA3U
N aKTyaJIu3npoBaThb 3a1a4y, BbIABHUIATb

TUIIOTE3Y €€  pElIeHus,  HaXOIOUTh
apryMEHTBl JUIsl JI0Ka3aTelIbCTBA CBOUX
YTBEPXKIAEHUW, 3aJaBaTh IApaMETPbl U

KPUTEPUH PELLICHUS;

- AHaIM3UpPOBaTh IMIOJYYECHHBIE B XOZE
peleHns 3a1a4u pe3yJIbTaTbl, KPUTHYECKH
OLICHUBATH 170:¢ JIOCTOBEPHOCTD,

nepuoanuecknit 3axkoH [[.M. MenaeneeBa, 3aKOH COXpaHECHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XUMUHU,
(haKTOJIOTHYECKHE CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYYCHUU U
0€30MacCHOM HCIOJIb30BAHUM BaXKHEUIIIMX HEOPTraHUYECKUX M
OPTraHUYECKUX BEIIECTB B OBITY M MPAKTHYCCKOW JESITEIHLHOCTH
YeJI0BEKa;

- YMETh BBIABJIATh XapPaKTEPHBIE IIPU3HAKKM UM B3aUMOCBS3b
W3YYEHHBIX TIOHATHM, MPUMEHSATh COOTBETCTBYIOIIHME TIOHATHSA
IpU OIHUCAHWM CTPOCHUS U CBOMCTB HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB M WX TMPEBPALICHUN; BBISBIATH
B3aMMOCBSI3b  XMMHUECKMX  3HAaHHM C  TIOHATUSAIMH U
MPEJICTABJICHUSIMHA IPYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB;

- YMETh HCHOJIb30BaTh HAMMEHOBAHHUS XUMHYECKUX COCIUHECHHI
MEXIYHAPOJIHOTO COK03a TEOPETUYECKOW U MPUKIIAJHON XUMUU U
TPUBUAJIbHBIC Ha3BaHUS BAKHEUIIINX BEIIECTB (3THJICH, alleTUJICH,
rmIepuH, ¢eHosd, GopManbIAeTHa, YKCYCHas KHCJIOTa, TIUIWH,
yrapHbl Tra3, YIJCKHUCIbIA Ta3, aMMHaK, TalleHas W3BECTb,
HeraiieHass HW3BECTb, IUThEBAas CoOJAa M JPYTUX), COCTaBIATH
(GhopMyJIBl HEOPraHUUECKUX U OPraHUYECKUX BEIIECTB, YPABHCHHS
XUMHUYECKUX PEaKIUil, OOBACHATh WX CMBICI;, IOATBEPKIATh
XapaKTEPHBIEC XUMHUYECKHUE CBOMCTBaA BCILICCTB
COOTBETCTBYIOIIUMH JKCHEPUMEHTAMH M 3alUCSIMU YPABHEHHI
XMMUYECKUX PEAKIUN;

- YMETh  YCTAHABJIMBATh  MNPUHALICKHOCTh  HM3YYEHHBIX
HEOPraHUYECKUX M OPraHMYEeCKUX BELIECTB K OINPEICICHHBIM
KJIacCaM U TpyIIaM COEIWHEHUMN, XapaKTepU30BaTh UX COCTaB U
BAXHEHUIIINE CBOMCTBA; OIPEHCNATh BHUIbl XMMHUYECKUX CBS3CHU
(koBajieHTHasi, HWOHHAs, METa/UIMYECKasi, BOJOPOJIHAs), THIIbI
KPUCTAJUIMYECKNX  PEIIETOK  BEMIECTB;  KIACCU(UIIMPOBATH




MIPOTHO3UPOBATh HU3MEHEHHE B  HOBBIX
YCIOBUSIX;
- yMETb  [EPEHOCHUTb  3HAHUA B

NIO3HABATEJIbHYIO U IPAKTHUUECKYIO 00JIaCTH
KU3HEIEATEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHMS U3 PA3HBIX
IpeIMETHBIX 00acTei;

- BBIJBUTaTb HOBBIE WJEH, Ipeaararh
OpUTHHAJIbHBIE TTOJXO/IbI U PEIIEHUS;

- CIIOCOOHOCTh UX MCIOJIb30BAHMS B
ITO3HABATEJIbHON U COLMAIIBHON MMPAKTUKE

XUMHUUYECKUE PEAKIIUY;
- copMHUpOBaTh MPEICTABICHUSA: O XUMHUYECKOW COCTABIIAIONICH
€CTECTBEHHOHAYYHON KapTHHBI MHpA, POJIM XMUMHHU B TIO3HAHUU
SABJICHUA TpUPO/bl, B (HOPMHUPOBAHUM MBILIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAILHON TPaMOTHOCTH, HEOOXOIUMOM J1JIst
pelIeHus] MPaKTUYECKUX 3a/ad U SKOJOTUYECKU OOOCHOBAHHOIO
OTHOUIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CPEJIE;

- yYMEThb TMpPOBOJUTH pacyeThl IO XUMHUYECKUM GdopMmyramM U

YpaBHEHHUSIM  XMMHUYECKMX  peaklMil ¢  HCIOJIb30BAHUEM
(GU3MYECKUX  BEJIMYMH, XapaKTEpU3YIOIMX  BEIIeCTBA  C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00BbeMa (HOpPMaJbHbIE

YCJ'IOBI/IH) Tra30B, KOJINYCCTBA BEIICCTBA, UCIIOJIB30BATh CUCTCMHBIC
XUMHUYCCKUC 3HaHUS I IIPHUHATHUSA pCHIeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHUTyalUMsAX, CBA3aHHBIX C BCIICCTBAMH H HX
IMPUMCHCHHUCM

OK 02.
Hcnons3oBar
b
COBPEMEHHBI
€ CpeacTBa
MIOKCKA,
aHanu3a u
WHTEpHpeTar
uu
uH(popManuu
"
uH(pOopMaImo
HHbIE

B  oOuaacrm
MO3HAHMUS:

- c(OpMUPOBAHHOCTb  MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOMU
MPAKTUKK, OCHOBAaHHOIO Ha  JIHAJIOTe
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDPE;

- COBEpIICHCTBOBAaHHUE  SI3BIKOBOM  H
YUTATEIBCKOW KYJIbTYphl KaK CpEICTBa
B3aUMOJACUCTBUA  MEXKIY JIIOJbMHU H
MO3HAHUS MUPA;
- OCO3HAHUE

HEHHOCTH HAY4YHOI o

OECHHOCTHU HaquOﬁ

- YMCTH IINIAHUPOBATH W BBIIIOJIHATD XUMHYECKUI OKCIICPUMCHT

(npeBpallleHusT OpPraHUMYECKUX BEIIECTB IMPU  HarpeBaHUW,
IOJIyYEHHE JTWJIEHA W H3YYEHUE €ro CBOMCTB, KAa4YE€CTBEHHBIE
peakuuu Ha  aJIbACTUIABI, KpaxMmall, YKCYCHYK KHCIOTY;

JeHaTypanus OeTKOB MPU HarpeBaHWH, IIBETHBIEC PEAKIIUU OETIKOB;
MPOBOJIUTH PEAKIIMM HOHHOTO 0OMEHA, OTIPECIISITh CPETYy BOAHBIX
pPacTBOPOB, KadyeCTBEHHBIC pEaKIMM Ha Cyib(par-, KapOOHAT- U

XJIOPU-aHUOHBI, Ha KaTHUOH aMMOHHS; pearb
AKCIIEpUMEHTAJIbHBIE  3a7aud 1o TemaM "'Mertamael" U
"Hemetamnpl") B COOTBETCTBUM C MPABWIAMH  TEXHUKH

0e30MacHOCTH MPHU OOpAIlEHWH C BEHIECTBAMHU M JTAOOPATOPHBIM
00OpyOBaHUEM; TIPEACTABIATH  PE3yJbTaThl  XHUMHUYECKOTO
JKCIiepuMeHTa B (opMe 3alKcCH ypaBHEHHH COOTBETCTBYIOIINX




TEXHOJIOTHH
TUISI
BBITIOJIHEHUS
3a/1a4
npodeccuoHa
JIBHOU
NEeSTEeIBHOCT
u

ACATCIIBHOCTHU, T'OTOBHOCTH OCYIICCTBJIATDH

MPOEKTHYIO u HCCIIEIOBATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE;
OBaanenne YHHBEpPCATbHBIMHA
Y4eOHbIMU MO3HABATEJILHBIMU
NeUCTBUSAMMU:

B) padora ¢ nudopmanueii:

- BIIAJIETh HaBbIKAMH MOJTYYEHHUS
uHpopMalMu U3 HMCTOYHHKOB Pa3HBIX
TUTOB, CaMOCTOATEIIBHO  OCYIIECTBISATh
MOUCK, aHalu3, CHUCTeMaTU3alui0 U

WHTEPIPETANIO WHOOPMAITUN Pa3TUIHBIX
BUJIOB ¥ (hOPM TIPEIACTABICHHUS;
- co3maBaTh  TEKCTHI B
dbopmarax v Y4ETOM
uHpopMaIUu H  TEJIEBOM
BBIOMpAs ONTUMAJIbHYIO
MPE/ICTABIICHUS U BU3yallU3alliy;

- OILICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTD uHbopmaIu, ee
COOTBETCTBHE TIPABOBBIM M MOPAJIBHO-
TUYECKUM HOPMaM;

- UCII0JIb30BaTh cpencTBa
WH()OPMAITMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTMA B PEHICHUH KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX
3aIad ¢ coOusofieHneM — TpeOoBaHUU
OPrOHOMHKH, TEXHUKH  OE30MMaCHOCTH,
TUTHEHBI, PecypcocOepexeHus, MPaBOBBIX

pa3INIHBIX
HAa3HA4YCHUA
ayJuTOpHH,

(opmy

peakuuii "
pE3yJIbTaTOB;
- YMETh aHaJU3UPOBATH XUMUYECKYIO HH(OPMAIIUIO, TTOJIYyIaeMYIO
U3 Pa3HBIX MCTOYHUKOB (CPEJCTB MaccoBoil MHGOpPMAIMH, CETh
WuTepHeT u npyrue);

- BJIQJIETh OCHOBHBIMU METOJAaMU HAYYHOTO ITO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUM (HaOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMEThb MPOBOAUTH paCyYEThl MO XUMHYECKUM GdopmysiaM U

dbopMyIMpOBaTh BBIBOJABI Ha OCHOBE 3THUX

YpaBHEHUSIM  XMMHUYECKMX  peaklMii ¢  HCIOJIb30BAHUEM
(GU3MYeCKUX  BEJIMYMH,  XapaKTEpHU3YIOIMX  BeEIIecTBa  C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00BeMa (HOpPMaJbHbIE

YCJ'IOBI/IH) Tra30B, KOJINYCCTBA BEIICCTBA, UCIIOJIB30BATh CUCTCMHBIC
XUMHUYCCKHUC 3HAHUA I IIPHHATHA peHIeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHTyallUAX, CBA3AHHBIX C BCIICCTBAMH H HX
IMPUMCHCHHUCM




u ATUYECKUX HOPM,
nH()OPMAITMOHHON OE30TTaCHOCTH;

- BIIAJICTh HABBIKAMU PACIIO3HABAHUS U
3amuThl HH(OPMAUU, HHPOPMAITHOHHOM
0€30IMacHOCTH JTMYHOCTH;

HOPM

OK 04.
DddekTuBHO
B3aUMO/ICHCT
BOBaTh U
paboTaTh B
KOJIJICKTUBE
1 KOMaHJIe

- TOTOBHOCTD K CaMOpAa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CAMOOTIPEICIICHUIO;
-OBJIaJICHUE HaBBIKAMH y4eOHO-
HCCIeI0BATEIbCKOM, MPOCKTHOMU u
COITMAJIbHOM JIESTSIHLHOCTH,

OBJanenue YHUBEPCAJIbHBIMH
KOMMYHHUKATUBHBIMHU 1eHCTBUSIMM:

0) coBMeCTHAsl 1eATeJIbHOCTD.

- MMOHUMAaTh U UCIIOJIb30BaTh
pEeuMyIIeCcTBa KOMaHTHOM u
WHJMBUAYAILHON PaOOTHI;

- IIPUHAMATh e COBMECTHOM
NesTEeIbHOCTH, OpraHU30BbIBATH U
KOOpJIMHUPOBaTh  JACUCTBUA IO €€

JIOCTHMDKEHHMIO: COCTaBJISATh IJIaH JEHCTBUM,
pacrpenensiTh pojld C Y4eTOM MHEHUU
YYaCTHUKOB o0CcyX1aTh pEe3yabTaThl
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH M BBITIOJHITH PadOTy B
YCJIOBHUSIX pEalbHOTO, BHUPTYaJIbHOTO H
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIIECTBIISITh ITO3UTUBHOE
CTpPATErUYe€CKOE MOBEACHUE B Pa3IMYHBIX

- YME€Tb IUIAHUPOBATh M BBINOJIHATh XUMHUYECKUNA SKCIEPUMEHT
(mpeBpallleHUsT OpPraHMYEeCKUX BEIIECTB IMpPU  HArpPEeBaHMU,
NOJIy4EHUE JTWIEHA U M3YyYECHHE €r0 CBOMICTB, KAauyECTBEHHBIC
peakuMM Ha  aJbJErHAbl, KpaxMall, YKCYCHYK KHUCJOTY;
JieHaTypauus O€JIKOB IPU HarpeBaHUHU, IBETHBIE pEAaKLIUU OEJIKOB;
IPOBONUTH PEaKLMd HOHHOTO OOMEHA, ONPEAEIIATh CPEAY BOAHBIX
pPacTBOPOB, Kauye€CTBEHHbIE pEaKUMH Ha cyib(ar-, KapOOHAT- U

XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHUS; pemarb
AKCIIEPUMEHTAJIBHBIE  3aJauyd 1o TemaM 'Meramnel" U
"Hemeramnpl") B COOTBETCTBMM C  MPABWIAMH  TEXHUKH

0e30MacHOCTH MPHU OOpaIlEHUH C BEIIECTBAMHU M JaOOPATOPHBIM
00OpylOBaHUEM; TIPEACTABIATH  PE3yJIbTaThl  XHUMHUYECKOTO
IKCIIEpUMEHTa B (popMe 3amuch YpaBHEHHA COOTBETCTBYIOIIMX
peaxkuuii 1 GOpMyIHPOBAThH BHIBObI HA OCHOBE 3TUX PE3YJIbTATOB
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CUTyallWsIX, TMPOSBIATH TBOPYECTBO W
BOOOpaxxeHue, ObITh MHUITUATHBHBIM
OBaanenue YHHUBEPCAJIbLHBIMHU
pPeryisiTUBHbIMH 1€ CTBUSIMU:

') NpUHSATHE ceOsl U APYTUX JIIOIEi:

- IPUHUMATh MOTHBBI M QpTYMEHTHI JAPYTUX
JIOACH  TpW  aHaiuW3e  pe3ysbTaToB
NeSATEeIbHOCTH;

- TIPU3HABaTh CBOE MPABO M MPABO JIPYTUX
JIFOJIeH Ha OIIMOKM;

- pa3BUBAThH CITIOCOOHOCTH TIOHUMATh MHP C
MO3UIIAN JPYTOTO YETOBEKA;

OK 07.
CoaericTBoBa
Th
COXpaHEHUIO
OKPYIKaIoIIe
U cpenpl,
pecypcocoep
CKCHUIO,
PUMCHSTH
3HaHUA 00
N3MEHCHHUH
KJIIMATa,
IIPHUHIIATIBI
OEpEKIUBOTO
IIPOU3BOJICTB
a"

B 00J1acTH 3K0J0rH4€eCcKOro

BOCIIMTAHUSA:
- cOpPMHPOBAHHOCTh  AKOJOTUYECKOMN
KYJBTYPBHI, TOHUMaHUE BITUSTHUS

COLIMATIbHO-D)KOHOMUYECKUX TMPOLECCOB Ha
COCTOSIHUE MPUPOJAHOM H  COLMATBHOM
Cpelbl, OCO3HAHUE TNI0OATILHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIEeM;

- IUIAaHMPOBAaHWE U  OCYILIECTBIICHUE
JIEVCTBUM B OKPY’KAIOIIEN CpEe/ie HA OCHOBE
3HaHUSA 1LEeJed YCTOMYMBOIO Pa3BUTHSA
YeJI0BEYECTBA,

AKTUBHOE HETPUATHE JEUCTBUM,
MIPUHOCAIIMX BPE OKPYKAIOIIEU CPELE;

- YMEHHE IIPOTHO3UPOBATh
HEOJIaronpusTHbIE DKOJIOTUYECKHUE

- copMHUpOBaTh MPEICTABICHUSA: O XUMHUYECKOW COCTaBJIAIONICH
€CTeCTBEHHOHAYYHOU KApTHHBI MHUpA, POJM XUMHUHM B TO3HAHUHU
SBJICHUU MOPUPOBLI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIIBHOW IPaMOTHOCTH, HEOOXOAUMOM IJIst
pelieHrs MPaKTUYEeCKUX 3aJad M IKOJOTUYECKH OOOCHOBAHHOIO
OTHOIIIEHUS K CBOEMY 370pPOBbIO U MIPUPOJTHON CpeIe;

- yMeThb COOJIIO/IaTh TMpaBHJIa SKOJOTHYECKU 1EIeCO00pa3HOTo
MOBEJICHUST B OBITY W TPYAOBOM JEATETBHOCTH B  IEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPY>KAIOIIEeH IPUPOTHON CPEIbI;
YUYUTHIBATh OMACHOCTh BO3JICUCTBUSA Ha KUBBIE OPTaHU3MBbI
ONpENICJICHHBIX  BEIIECTB, IOHUMAas  CMBICI  MOKa3aTels
MPEIEIIbHON JOMYCTUMOW KOHLIEHTPALUH
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3¢ (HEKTUBHO | MOCIEICTBUA peIpUHIMAEMbIX
JEUCTBOBATh | IEUCTBUM, IPEAOTBPAILATH UX;
B - pacUIMpEeHHE OIbITa  JEATEIBHOCTH
YpE3BbIYAWH | YKOJIOTMYECKON HAIPABICHHOCTH;
BIX - OBJIaJICHUE HaBbIKaMH y4eOHO-
CUTYyalMIX MCCJIEI0BATEIBCKON, IPOEKTHON 1
COLIMAJIBHOM JEATENBHOCTH;
IIK 1.2. | B yacTu TPpyJ10BOT0 BOCIMTAHUSL:
OpraHu3oBbl |- TOTOBHOCTB K  TPYdy, OCO3HAaHWEC |- BJIAICTh CHCTEMOW XHMHYECKUX 3HAHUH, KOTOpas BKIFOYACT:

BaTb paboTy
nepcoHana
o
obecrieueHu
10
Oe3omacHoCT
U TIEpEBO30K
u BBIOODY
OTITUMAJTHHBI
X  peELIeHUH
npu pabdorax
B YCJOBHSX
HECTaHJapTH
BIX u
aBapUHBIX
CUTYaLUH.

[IEHHOCTH MacTepCTBa, TPYI0JII00UE;
- TOTOBHOCTb K AKTHUBHOW JESITEIbHOCTH

TEXHOJIOTUYECKOU 151 COLIMAIbHOMN
HaIpaBJIEHHOCTH, CIIOCOOHOCTD
WHUIIMHPOBATH, IUTAaHUPOBATH U
CaMOCTOSTENIbHO BBITIOJIHATh TaKyo
NesATEIbHOCTD;

- MHTEpeC K pas3auyHbIM  cdepam

npodeCCUOHATIBHON JIEATEIBHOCTH,

OBJaanenne YHUBEPCAJIbHbIMU
Y4eOHBbIMH NMO3HABATEJIbHBIMH
NEUCTBUSIMMU:

a) 0a3oBbIe JJOTHYECKHE JeiiCTBUA.

- caMoCTOATENHHO  (OPMYIUPOBATh U
aKTyaJu3upoBaTh npoOiemy,

paccMaTpuBaTh €¢ BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIIECTBCHHBIH IPU3HAK
WA OCHOBaHHUS TUTSL CpaBHEHUS,
KJ1IaccupUKaIUi U 0000IICHHUS;

OCHOBOIOJIArallue TMOHATUSA (XMMHYECKUH JJIEMEHT, aTOM,
JNIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-3JIeKTpOHHBIE OpOUTAIH
aTOMOB, MOH, MOJIEKYJIA, BaJICHTHOCTb, JJIEKTPOOTPULIATEIILHOCTD,
CTEIICHb OKHCIJICHMS, XUMHUUYECKasl CBA3b, MOJIb, MOJISIDHAs Macca,
MOJISIDHBI ~ 00bEM, YIJIEpOAHBIA  CKeNeT, (yHKUHOHAIbHAs
IpyIIa, paavKai, HU30MEpHUs, U30MEpbl, TOMOJOTHYECKUU PANI,

rOMOJIOTH, YTJEBOAOPOAbI, KHUCIOPOJA- U  a30TcoJepKallue
COeIMHEHHUs, OWOJOTUYECKH aKTHUBHBIC BellecTBa (yTJEBOJIbI,
KUPBI, O€JNKH), MOHOMEp, TOJHUMEP, CTPYKTYpHOE 3BEHO,

BBICOKOMOJIEKYJIIPHBIE COCIMHEHHUS, KPUCTAJUINYECKAsI PEIIETKA,
THUIIBI XUMUYECKUX PEAKINil (OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIE,
9K30-U DHIOTEPMUUYECKHE, PEAKIMd MOHHOTO OOMEHA), pacTBOP,
AJIEKTPOJIUTHI, HEJJIEKTPOJIUTHI, ANEKTPOJIUTHYECKAS
JIACCOLMALNS, OKHCJIUTEb, BOCCTaHOBHUTEIIb, CKOpPOCTH
XUMUYECKON peaklny, XUMHUYECKOE pPaBHOBECHUE), TEOPUH U
3aKOHBI (TEOPUS XUMUUYECKOTO CTPOEHHUS OPTraHUYECKUX BEIIECTB
A.M. bytnepoBa, Teopus 3JNEKTPOJUTHUECKOW AUCCOLUAIUH,
nepuoguueckun 3akoH [[.MI. MenneneeBa, 3aKOH COXpaHEHUSA
MaccChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHA SA3BIK  XHUMHH,
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- ONPEETATH LIEJIN IeSITENHbHOCTH, 33/1aBaTh
napaMeTpbl U KPUTEPUU UX JOCTHKCHUS;

- BBISIBJISATH 3aKOHOMEPHOCTH u
MIPOTUBOPECUHS B paccMaTpUBaeMbIX
SIBJICHHSX

- BHOCHUTb KOPPEKTHUBBI B JICSITEIHHOCTD,
OIICHUBATh  COOTBETCTBHE  PE3yJIbTATOB
LIeJISIM, OLICHUWBAaTh PHUCKH TOCJIEICTBUM
JIeSITCIIbHOCTH;

- pa3BuUBaTh KPEATMBHOE MBIIJICHUE MPHU
pelIeHUH )KU3HEHHBIX MTPo0JIeM

0) 0a30BbIe HCCIIe0BaATEIbCKHE

AefCTBUS:

- BJIAJIETh HaBbIKAMU y4eOHO-
MCCIIEIOBATEIIbCKOU 51 IIPOEKTHOMU
JESATEIPHOCTH, HABBIKAMU  Pa3pelICHUs
npo0em;

- BBIABJEATH ITPUYMHHO-CIICACTBCHHEBIC CBA3U
N aKTyaJIu3upoOBaTb 34a/a4y, BbIIABUI'ATb

TMIIOTE3y €€  pelleHus,  HaXOIuThb
apryMeHTBhl JUIsI JOKa3aTelbCTBA CBOUX
YTBEPXKIAEHUW, 3aJaBaTh M[apamMeTpbl U

KPUTEPUH PELLICHUS;
- AHaIM3UpPOBaTh IMIOJYYECHHBIE B XOZE
pELIEHUs 3aa4u PE3yJbTaThl, KPUTUUECKU

OIICHUBATH 170'¢ JIOCTOBEPHOCT,
MPOTHO3UPOBATh M3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- yMeTh  TMEPEHOCUTh  3HaHUA B

(haKTOJIOTUYECKHE CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJTYUYCHUN U
0€30MacCHOM HCIOJIb30BAHUM BAXKHEUIIMX HEOPraHUYECKUX U
OpTraHUYECKUX BEIIECTB B OBITY M MPAKTHYCCKOW JESITEIHLHOCTH
YeJIOBEKA;

- YMETh BBIABJIATh XapPaKTEPHBIE IIPU3HAKKM UM B3aUMOCBS3b
W3YYEHHBIX TIOHSATHM, NPUMEHSATh COOTBETCTBYIOIIME TIOHATHUSA
IpU ONWCAHUM CTPOCHUS M CBOMCTB HEOPraHUYECKUX U
OpPraHMYEeCKUX BEIIECTB U WX [PEBPALLCHUMN; BbIABIATH
B3aMMOCBSI3b ~ XMMHYECKMX  3HAHMM C  TOHATUSIMH U
MPEJICTABJICHUSIMHA IPYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB;

- YMETh HCHOJIb30BaTh HAUMEHOBAHUS XUMHYECKUX COCIUHECHUI
MEKIYHAPOJIHOTO COK03a TEOPETUYECKON M NMPUKIAJIHON XUMHUU U
TPUBHAJIbHBIC HA3BAHUSI BAXKHEUIIINX BEIIECTB (3TUJICH, allETUJICH,
rmieput, ¢eHomn, GopMaiabIAeTrua, YKCYyCHash KHUCJIOTa, TIUIUH,
YrapHbli Tra3, YIJIEKHUCIbIA Ta3, aMMHaK, TalleHash W3BECTh,
HErauieHas HW3BeCTb, IUThEBasg COAa W JPYTUX), COCTaBIISTh
(bopMysIbl HEOPTaHUYECKUX U OPTAaHUUYECKHUX BEIIECTB, yPABHEHUS
XUMUYECKUX PEaKIUi, OOBSICHATH HX CMBICHI; MOATBEPKIATh
XapaKTepHbIE XAMHUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMH JKCIEPUMEHTAMH M 3alMCSIMHU YPaBHECHUU
XUMUYECKHUX PECaKIIN;

- YMETh  YCTAaHABJMBATh  MNPUHAMICKHOCTh  HU3YYEHHBIX
HEOPraHUYECKUX M OPraHMYEeCKUX BELIECTB K OINPEICICHHBIM
KJIacCaM U TpyIIaM COEAWHEHUMN, XapaKTepU30BaTh UX COCTaB U
BAXHEHUIIIKE CBOMCTBA; OIPEHENATh BHUIbl XMMHUYECKUX CBS3CHU
(KoBaJIeHTHasi, WOHHAs, MeETAJUIMYECKas, BOJAOPOIHAs), THIIbI
KPUCTAUIMYECKUX  PEIIETOK  BEIIECTB;  KJIACCU(UIIMPOBATH
XUMHYECKUE PEAKIUY,

- chopmMupoBaTh MPEACTABICHUS: O XUMHYECKOW COCTABJISIONIEH
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MO3HABATEIIbHYIO U MTPAKTUYECKYIO0 00JacTH
JKU3HEACATEIILHOCTH,

- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00JIacTei;

- BBIJIBUTaTh HOBBIC WJICH, IMpejjaraTh
OPUTHMHAJIBHBIC TTOIX0/IbI U PEIICHUS;

- CIIOCOOHOCTH MX HMCIIOJIL30BaHUS B
MO3HABATEIbHON U COIUAIbHON MPAKTUKH

€CTECTBEHHOHAYYHOU KApTUHBI MHUpPA, POJM XMMHUHM B MO3HAHUHU
SBJICHUA TPUPOJABI, B (OPMHPOBAHWU MBIIUICHUS U KYJIbTYPBHI
JUYHOCTH, €€ (PYHKIIMOHAIIbHON TPAaMOTHOCTH, HEOOXOIUMOM J1JIst
pelIeHusl MPakTUYECKUX 3a/ad U SKOJOTUYECKU OOOCHOBAHHOIO
OTHOUIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CPEJIE;

- YMETb IIPOBOJIUTH PACUEThI IO XUMUYECKUM (POpMYJIaM U
YpaBHEHUSIM XUMUYECKUX PEAKIIUN C UCTIOIb30BaHUEM
(bu3MYEeCKUX BEJIMYMH, XapaKTePU3YIOIINUX BEUIECTBA C
KOJINYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIC
YCIIOBHSI) Ta30B, KOJMYECTBA BEUIECTBA; UCIOJIb30BATh CUCTEMHBIE
XUMHUYECKUE 3HAHUS JIJISl IPUHATHS PEIICHUIN B KOHKPETHBIX
YKW3HEHHBIX CUTYAIIUsX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM.

[TK 3.2.
O0ecrieunBar
b
OCYIIIECTBJICH
e mpolecca
yIpaBJICHHUS
TIepeBO3KaMHU
Ha  OCHOBE
JIOTUCTUYECK
oun
KOHILIEIIIIUU U
OpraHU30BHIB
aThb

- TOTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOSITETILHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIAJICHUE HaBBbIKAMH y4eOHO-
HCCIICIOBATEIILCKOM, MPOEKTHOM u
COIIMAJIbHOM JICATCIILHOCTH;

OsJaaaenue YHUBEPCAJIbHbIMH
KOMMYHUKATUBHBIMU A€iCTBUSIMM:

0) coBMecTHas 1esITeJIbHOCTD.

- MMOHUMATh U HCII0JIb30BaTh
IIPEUMYILIECTBA KOMaHJTHOH u
WHUBUyaJIbHON paOOTHI;

- IIPUHUMATD LEJIN COBMECTHOMU
JIeSITeIbHOCTH, OpPraHU30BbIBATH u
KOOPJIUHUPOBATh  JEUCTBHUS MO ee

JOCTHKCHHUIO: COCTABJIATH IIJIaH ,Z[CﬁCTBHfI,

- YMETh TUIAaHUPOBATH U BBHITTOHITH XUMHUECKHHN SKCTIEPUMEHT
(mpeBpalieHus OpraHMYeCcKUX BEIIECTB IIPU HAarpeBaHUH,
MOJTyYEHHE STUJICHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHbIC
pEeaKIuy Ha ajbJeruIbl, KpaxMall, YKCYCHYIO KUCIIOTY;
JieHaTypaiys OeJKOB MPU HarpeBaHUU, IBETHBIC PEAKIIUU OCIIKOB;
MPOBOJIUTH PEAKIIMYA MOHHOTO OOMEHA, OMPEENATh CPEly BOIHBIX
pPacTBOPOB, KAUECTBEHHBIC PEAKIIUU Ha Cylb(]art-, kapOoHAT- U
XJIOPHUI-aHUOHBI, HA KATUOH aMMOHWUS; PeIIaTh
AKCIIEpUMEHTAJIbHBIC 33/1a4M 110 TeMaM "MeTtabl" u
"Hemeramibl") B COOTBETCTBUU C TPaBUIIAMH TEXHUKHU
0€30macHOCTH MPU OOPAIICHHUH C BEIIECTBAMH U JIA0OPATOPHBIM
000py10BaHUEM; MTPEJICTABIISITH PE3YJIHTAThl XUMHUYECKOTO
AKCIIEpUMEHTa B (JOpMe 3aMKUCH YPAaBHEHUN COOTBETCTBYIOIITUX
peakiuii 1 GOopMyIMPOBaATh BEIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB
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paIMoHaAIbHY
10
nepepaboTKy
TPY30B.

pacnpenensaTb PO C YYETOM MHEHUU
YYaCTHUKOB 00CyK1aTh pEe3yJIbTAThI
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBIMIOJHITH PabOTy B
YCIOBHUSIX PEaJbHOrO, BHUPTYAJIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYILIECTBIISITh MTO3UTHUBHOE
CTPAaTErUYeCKOe IMOBEACHUE B PA3JIMYHBIX
CUTyalUsiX, MNOpPOSIBIATH TBOPYECTBO U
BOOOpakeHUE, ObITh UHUITUATUBHBIM
OBJiagenue YHUBEPCAJIbHbIMH
peryjasiTiBHbIMHM 1eCTBUSIMU:

') MPUHSITHE Ce0sl M APYTHUX JII0/Aei:

- IPUHUMATh MOTUBBI U APTYMEHTHI JPYTHUX
JOAEH  OpU  aHAJIM3€  pe3yJIbTaToOB
JIESITENBbHOCTH;

- NPU3HABaTh CBOE NPABO U NPaBO APYTUX
JIIOJICH Ha OIIHMOKM;

- pa3BUBATh CIMIOCOOHOCTH MMOHUMATh MHUP C
ITO3ULIAH IPYTOTO YEJIOBEKA;
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJILHOM
JAUCHUTIJIMHBI «XUMUSA»

2.1. O0bemM IUCUMILIUHBI U BUAbI Y4e0HO! padoThI

Bup yueOHoI padoThI O0beMm B yacax
O0bem 00pa3oBaTeIbHOM NPOrPaMMBbI IMCHHUILIMHBI 54

B T.Y.

OcHOBHOeE coJep:kaHue 46

BT. 4..

TEOPETUYECKOE 00yUCHHE 22
MPaKTUYECKUE 3aHATHUS 18
71a00paTOPHBIC 3aHATHS 6

HpO(l)eCCHOHaJILHO-OpI/IeHTI/IpOBaHHOC CoAecpKaHuEC

(conep:kaHue MPUKIATHOTO MOTYJIs1) 0
BT. 4..

TEOPETUUICCKOE 0OyUCHHE 2
MPAKTUYECKUE 3aHATHUS 4
Ipomexyrounas arrectanus (IuddepeHIpoBaHHbBIN 3a4eT) 2
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

dopmMupyem
HaumeHoBaHu Conep:xkanue yueOHOro marepuasa (0OCHOBHOE M IPO(eCCHOHAIBHO- O6nen Lie
€ pa3geaoB OPHEHTHPOBAHHOE), 1A60PATOPHBIE M NPAKTHYECKHE 3AHATHS, IIPAKJIATHOI
4acOB  |KOMIETEHLH
TeM MOIYJIb i
1 2 3 4

OcHOBHOE coiep:KaHue 54
Pazgen 1. OcHOBBI CTPOEHHS BelIeCTBA 6
Tema 1.1. OcHoBHOE coep:KaHue 4 OK 01
Crpoenue 5
ATOMOB Teopernueckoe o0yuenue
XUMHUHCCKUX | Coppemennas Mojelnb cTpoeHUs atoma. CHMBOIMYECKMI SI3BIK XMMHH. XHMMHYECKHUiA
SJIEMCHTOB M |5 pepment. DnekTponHas koHGHUrypanusa atoMa. Kinaccudukanys XUMHYECKUX DJIEMEHTOB
Mpupoaa —  i(s-, p-, d-snementsl). BaneHTHbIe 31€KTPOHBI. BalleHTHOCTb. DIIEKTPOHHAs MPUPOJIA
XUMHUHCCKON |y yivygeckoil ¢BA3H. DIEKTPOOTPHIATEIBHOCTD. BUIbI XMMUYECKO CBS3M (KOBAJIEHTHAS,
CBI3H MOHHas1, METAINYECKAs, BOJOPOAHAS) U CIIOCOOKI €€ 00pa30BaHus

IpakTuyeckune 3aHATUSA 2

[Ipaktuueckas padora Ne 1: CocraBineHue popMyI1 CIOKHBIX HEOPraHUYECKUX BEILECTB,

PacUéT NX OTHOCUTENILHON MOJIEKYJIIPHOM MAcChl U MACCOBOI JI0JIM 3JIEMEHTOB.
Tema 1.2. OcHoOBHOE coJiep:KaHue 2 OK 01
[Tepnonnuecku 5 OK 02
i 3AKOH 1 IIpakTHyeckue 3aHATHSA
rabmana LU |1ipaxruueckas paGora Ne 2: CocTaBienHe XapakTepUCTHKH XHMIUECKOTO SEMEHTA 10
Menpeneesa  |yonosxennto B IICXD.
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Paznen 2. XuMu4eckue peakiuuu

Tema 2.1. OcHoOBHOE coJep;KaHue 4 OK 01
Tunel
e —— Teopernueckoe o0yueHue 2
peakiuu Knaccudukanys v TUIIBI XUMUYECKUX PEaKIUi ¢ y4acTHEM HEOPraHUYECKHUX BEIECTB.
CocrapneHue ypaBHEHHM peakifil COeIuHEH s, Pa3IoKeHUs, 3aMellleHns, 0OMeHa, B T.4.
peaKuuii TOpEeHHs], OKUCIICHUSI-BOCCTAHOBIICHHUS.
VYpaBHEHUSI OKUCIICHHSI-BOCCTaHOBIICHHS. CTeneHb oOKkuciaeHus. OKUCINUTEINb U
BOCCTaHOBUTENb. COCTaBIICHUE U YPABHUBAHUE OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakIuii METOJI0OM AJIEKTPOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBUTEIIHHBIC PEAKIIUU
B MPUPOJE, MPOU3BOJACTBEHHBIX MPOIECCAX U )KU3HEACITEIbHOCTH OPraHUu3MOB
IIpakTyeckue 3aHATHS 2
[Ipaktuueckas padota Ne 3: Perienue 3aa4 1o XuMu4eckum (Gopmysiam ¢
UCIIOJIb30BAaHUEM BEJTMYMH Macca, 00bEM M KOJIMYECTBO BEIIECTRA.
Tema 2.2. OcHOBHOE coJiep:KaHue 2 OK 01
DNEeKTpOoauTHYE T G OK 04
cKast eopeTuyeckKoe 00ydyeHme -
AUCConnallns 1| JlagopaTopHble 3aHATHS 2
HOHHBIN 0OMEH
Jlabopatopnas paborta.Nel «CocTaBneHue ypaBHEHH TUCCOITUAITAHN BEIIECTB U
ypaBHEHUH pPeakIuii HOHHOTO 0OMEHa
Paznean 3. CrtpoeHne ¥ CBOMCTBA HEOPraHUYECKHUX BelIEeCTB 12
Tema 3.1. OcHOBHOE coJiep:KaHue 4 OK 01
Knaccuduxanus OK 02
Teopernueckoe o0yueHune 2
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, HomeHknarypa |[Ipeqmer nHeopranuueckoi xumun. Knaccudukaius Heopranndeckux BeiecTs. [IpocTsie IIK1.2
Y CTPOCHHE U CI0KHBbIE BenlecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCUIbL, TUIAPOKCHUIBI, 1IK3.2
HEOPTaHWYECKU |KUCIOTHI, COIM). B3aMMOCBSA3b HEOpPraHMYECKUX BEUIECTB. ATperaTHble COCTOSHHS
X BELIECTB BemiecTBa. Kpucrammuueckue u amopdHbie BemiecTBa. THUITBI KPUCTATUIMYECKUX PEIIETOK

(aToMHas1, MOJIEKyJIsIpHAasi, HIOHHAs!, METaJNInYecKas). 3aBUCUMOCTb (PU3HUECKHUX CBOWCTB

BELIECTBA OT THUIIA KPUCTAIMYECKON pEHIETKN. 3aBUCUMOCTh XUMHYECKOW aKTUBHOCTH

BELIECTB OT BUAA XUMUYECKOMN CBA3U U TUIIA KPUCTAIMYECKON pemieTKy. [IpuanHbl

MHOT000pa3usl BEIEeCTB

IIpakTu4yeckue 3aHATHS

[Ipaktuueckas paborta. Ne4 HoMeHKIaTypa HEOPraHMUECKUX BEIIECTB: HA3BAHHE

BEILIECTBA UCXOIS U3 X XUMUYECKON (POPMYIIbI MIIM COCTABIIEHUE XUMUYECKON (POPMYIIbI

MCXOJIA U3 Ha3BaHUs BellecTBa no MexayHapoano (MIOITAK) wnu tpuBnansHoi

HOMEHKJIaType.
Tema 3.2. OcHOBHOE coJiep:KkaHue OK 01
duznko- OK 02
XUMIYECKHe Teopernueckoe 00yyenune TIK1.2
cBOHCTBA Metamuisl.  OOmue Qusudeckue u  XUMHYECKHEe CBoiicTBa MeTauioB. CHocoObl 1IK3.2
HEOPraHWYCCKN |oygenns. 3HaueHHe METANIOB M HEMETAUIOB B IPUPOAE U  KU3HEICATEIbHOCTH
X BELIECTB

yeyloBeKka W opraHu3smMoB. Kopposusi MeTayuioB: BHIBI KOPPO3HMH, CHOCOOBI 3alUThI
METAJUIOB OT KOPPO3UHU

Hemeramnbl. OO0mue ¢usmyeckne M XUMHUYECKHE CBOMCTBA HEMETAJJIOB. THUIUYHBIC
cBoiictBa HemetauioB [V— VII rpynn. Knaccudukanus m HOMEHKIaTypa COEIMHEHHM
HeMeTauioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XVWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX BeELIECTB (OKCHUIOB,
TUAPOKCUIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B MU3MEHEHUHU CBOWMCTB MPOCTHIX
BELIECTB, BOJAOPOIHBIX COEAMHEHUH, BBICILIMX OKCUIOB U TUAPOKCHIOB
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HpaKaneCRne 3aHATUA

[TpakTueckas padora Ne 5 «['eHeTrnueckasi CBsI3b HEOPraHUUYECKUX BEIIECTBY

Tema 3.3. OcHoOBHoOE coaep:xaHue 2 OK 01
Unentudukamm OK 02
g JlabopaTtopHble 3aHATHSA 2 OK 04
HCOPTaHMHCCKH | JTagopaTopHas padotaNe2 «KadecTBeHHBIC peakllni Ha (YHKIIMOHAIBHBIC TPYIIIIBI
X BCHICCTB OpPTaHWYECKUX BEIIECCTBY.
Paszpnen 4. CTpoeHue 1 CBOMCTBA OPraHNYeCKUX BeLIECTB 18
Tema 4.1. OcHOBHOE coJiep;KkaHue 4 OK 01
Knaccuduxanus IIK1.2
, CTPOEHHE I Teopernueckoe o0yuenue 2 TIK3.2
HOMCHKJIATYPa |[JosiBneHKEe U pa3BUTHE OPraHMUYECKOM XMMHUHU Kak Hayku. [Ipeamer opraHudeckoit
OPraHuHCCKUX | xpvpu, MecTo ¥ 3HaYCHHE OPTaHUYEeCKON XUMHH B CHCTEME €CTECTBCHHBIX HAYK.
BCHICCTB XUMUYECKOE CTPOCHHE KaK IMOPSI0K COCAMHEHHS aTOMOB B MOJIEKYJEC COMIACHO HX

BaJIeHTHOCTH. OCHOBHBIE TOJIOKEHUSI TEOPUU XUMHYECKOTO CTPOCHHUS OPTraHUYECKHUX

coenuHeHud A.M. bytnepoBa. VYTIepoaHbId CKEJIET OPraHUYE€CKOW MOJIEKYJIBI.

3aBUCHUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO CTPOEHHsI Mojekyid. M3omepus u

H30MEPBI.

[lonsitue o QyHkuuoHanbHoW rpynne. Panukan. IlpuHumnel — kiaaccupukanuu

OpTraHWYECKUX  COCIWHEHHMH. MeXAyHapoaHas  HOMEHKJIATypa W TPHHIIUIIBI

HOMEHKJIATypbl ~ opranmueckux  coeauHeHuil. [lonatue 00  asoTcopeprKaniux

COCITMHEHUX, OMOJIOTUYECKN aKTUBHBIX BelecTBax (yriieBojJax, )KUpax, Oemkax u zp.),

BBICOKOMOJICKYJISIPHBIX COCTMHEHUSIX (MOHOMED, TIOJIMMEP, CTPYKTYPHOE 3BEHO)

IIpakTHyeckune 3aHATHS 2

[Ipaktuueckas padota Ne 6: «MozaenrpoBaHue MOJIEKYJT OPTaHUYECKUX BEIIECTBY.
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Tema 4.2.
CBolicTBa
OpraHUYECKUX
COCJIMHCHU I

OcHoOBHOe coaepxaHue

12

Teopernueckoe o0yueHnme

OU3NKO-XUMUYCCKUE CBOWCTBA OPraHUYECKMX COCAUHEHUH OTIENBHBIX KJIACCOB
(ocobenHoCTH KITacCU(UKAIUN U HOMEHKIIATYpPhl BHYTPH KJIaCcCa; TOMOJIOTUYECKUHN PSIIT U
obmast hopmyna; mzomepus; GU3NUSCKUE CBONCTBA; XUMHUYECKHE CBOWCTBA; CIOCOOBI
MOJTYYCHUS ):

— TIpe/eNIbHBIC YTIIEBOJAOPOBI (AIKaHBI M UKJIOAKAaHb). [ OpeHre MeTaHa Kak OJWH U3
OCHOBHBIX HMCTOYHHKOB TeIJIa B IMPOMBINUICHHOCTH W ObITy. CBOHCTBAa MPUPOTHBIX
yIJIEBOJIOPOIOB, HAXOXK/ICHUE B TIPUPOJIC U MPUMECHEHHE aTIKaHOB;

— HeTpeaenbHbIe (AJKCHBI, aIKMHBI U AJKAJUCHBI) U apOMATHYECKHUE YTJIEBOJOPOJIBI.
['opeHre ameTwiieHa Kak HWCTOYHUK BBICOKOTEMITCPATYPHOTO IIAMCHH JIJISI CBAapKU M
PE3KU METaJIOB

— KHCIIOPOJICOAEPKAINE COCIUHEHHUS (CIUPThI W (DEHOJIbI, KapOOHOBBIC KHCIOTHI H
2(hupbl, ampIeTUIbl W KETOHBI, HUpPBI, yriaeBojbl). I[lpakTuyeckoe mnpUMEHEHUE
ATUJICHTJIMKOJS, TiuilepuHa, ¢enona. llpumenenue dopmanbaeruaa, ameTaibAeruja,
YKCYCHOM KUCIOTBI. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KMCIOT. Morouiue cBoiicTBa
MBIJIa

— a30TcoepKaIme COCTNUHEHNUSA (aMuHBI u AMUHOKHMCJIOTHI, O€JKN).
BricokomoiekyisipHble  CO€AMHEHUs] (CUHTETHYECKUE U OUOJIOTHYECKU-AKTUBHBIC).
Monomep, moJumep, CTPYKTypHOE 3BeHO. llommMepu3zanusi 3THUIEHA KaK OCHOBHOE
HaIpaBJIEHUE €r0 UCTIOJIb30BAHHUS.

['eneTnyeckas CBsI3b MEXKAY KIACCAMU OPTAHUYECKUX COCTMHEHUN

IIpakTuyeckune 3aHATHS

[Mpaktnyeckass pabora Ne 7 «CocraBieHue (OpMyJa TOMOJIOTOB W H30MEPOB
OpPTaHMYECKUX BEIIIECTB.

OK 01
OK 02
OK 04
IIK1.2
IIK3.2
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[Ipaktrueckas pabora Ne§ «I'eHeTnueckast CBSI3b OPraHUYECKUX BELIECTB.
Pemienne npakTHKO-OPMEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa  CBOMCTBA
OPTraHUYECKUX COCNVUHEHUN OTAEIBHBIX KIACCOB

JlabopaTtopHas pabota

JI. p.Ne 3 «IlosryueHue 3TUIIEHA U U3YUYEHUE €r0 CBOKWCTB.

Tema 4.3. OcHoBHOE coaep:xaHue OK 01
Nnentudukaru OK 02
5 OPraHIYECKUX Teopernueckoe o0yueHune OK 04
BCLICCTB, HX Buooprannueckue coenuHeHus. I[IpuMeHeHMe M OHONIOTMYECKas pOJNb YIJICBOJOB. 1IK1.2
3HAYCHUC 1 OKHCIICHHE YTICBOIOB — HICTOYHHMK SHEPTUH KUBBIX OpraHu3mMoB. O0IacTH MPUMEHEHHUSI 1IK3.2
IPUMCHCHUC B | apunokmcnor. IpeBpamienus GenkoB NHINM B opraHusMe. buonormdeckue QyHKIUU
ObITOBOH 1 OenkoB. buosjornueckue GyHKIHUU KUPOB. Pojb OpraHMYecKkodl XHMHUHM B PEIICHHU
MPOU3BOACTBCH | npoGnem mueBoi 6e30MacHOCTH
HOH Ponbp oprannueckoil XMMUU B PEIICHUM MPOOJEM HHEPreTHYecKod Oe30MacHOCTH, B
ACATCAPHOCTH | pa3BUTHKM MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEPHUAOB, HOBBIX HCTOYHHUKOB JHEPTUHU
C/10BCKa (apTEepHATUBHBIC HCTOYHUKH dHEpTuH ). OMacHOCTh BO3ICUCTBUS HA KUBBIC OPTraHU3MBI

OpPraHMYEeCKHX BEHICCTB OTACIBHBIX KIacCOB (YIIICBOJOPOMABI, CHHUPTHI, (EHOIbI,

XJIOPOPTaHUYECKUE TPOM3BOAHBIC, aJBJICTUABI M JIP.), CMBICT TOKa3aTels MPeAeiIbHO

JIOMYCTHMOM KOHIIEHTPAIIUN

Kunernuyeckne M TepMOJIMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSA XHUMHUYECKHX
Paznea 5. "

peaKuuii
CkopocThb OcHoBHoOE coaep:xaHue OK 01
XUMHUYECKUX OK 02

Teopernueckoe o0yyenune
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peaKkuui. CKOpoCTh peakiliy, €e 3aBUCUMOCTh OT Pa3IUYHbIX (DAKTOPOB: MPHUPOIBI PEArHPYIOIINX IIK1.2
XHUMHUYECKOE BEIIECTB, KOHILIEHTPALMM pPEarupyrollnX BEUIECTB, TEMIEPATYpbl M  IUIOLIAIU IIK3.2
paBHOBECHUE PEaKIMOHHON MOBEPXHOCTU. TeruioBbie APQPEKTHl XUMHUYECKUX peaKuuid. IK30- |

SHAOTEPMUYECKUE, PEAKLINH.

OOpatumocTh peakuuidl. XMMHUYECKOE PAaBHOBECHUE U €r0 CMEIIECHUE O] JIEHCTBUEM

pa3ianuHbIX (HaKTOpPOB (KOHLEHTpALUsl PEarcHTOB WJIM MPOAYKTOB PEAKIMH, JABJICHUE,

TEMIEparypa) s CO3JaHHSA ONTHUMAJBHBIX YCJIOBHM MPOTEKAHMUS XUMHUYECKHX

npoueccoB. [Ipunuun Jle [larense

IIpakTu4yeckue 3aHATHS OK 01

OK 02

[TpakTrueckas padora Ne9 3aBUCHMOCTb CKOPOCTU XUMUYECKUX PEAaKLUN OT yCIOBUI IIK1.2

MPOTEKaHUs peakuuii (C NPaKTUKO-OPUEHTUPOBAHHBIMH BOIIPOCAMM). 1IK3.4
Paszpnea 6. PacTBOpBI
Tema 6.1. OcHOBHOE coJiep:KkaHue OK 01
[lonsatne o OK 02
pacTBOpax Teopernueckoe o0yuenue OK 07

PactBopenue kak ¢usznko-xumuueckuii mporecc. PactBopsl. CriocoObl TPUTOTOBICHUS TIK1.2

pactBopoB. PactBopumocTb. MaccoBas [0yi1  pacTBOpEeHHOro BemecTBa. (CMbICa TIK3.2

NOKa3arelisl MPEAEIbHO JOIMYCTUMOM KOHLEHTPAlMd M €r0 HCIIOJIb30BAaHUE B OLIEHKE

HKOJIOTMYECKOI 0€30MacHOCTH.

[IpaBuia 3KOJIOTUYECKH 11€71eCO00PA3HOT0 MOBE/ICHUS B OBITY U TPYIOBOM JEATEIbHOCTH

B LEJISIX COXPAHEHUsI CBOETO 3JI0POBbSI U OKPYXAIOIIEH MPUPOAHON Cpe/ibl; OMACHOCTh

BO3JICHCTBUSI HA KUBbIE OPraHU3MBbI ONPEIEICHHBIX BEIIECTB.

Pemienne  NpakTUKO-OPMEHTUPOBAHHBIX  pPACUETHBIX  3aJaHUW  HA  PacTBOPHI,

UCIIOJIb3yeMbl€ B OBITOBOM U MPOU3BOJICTBEHHON JEATEIHLHOCTH YEIOBEKa
Tema 6.2. OcHOBHOE coep:KaHue OK 01
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HccnenoBanne |IlpakTudeckune 3aHATHSA 2 OK 02
CBOMCTB _ - o OK 04
PACTBOPOB [TpakTueckas padora Nel(Q «IIpurotoBieHue pacTBOPOB 3aJlaHHON (MaccoBOii, %) TIK1.2

KOHIOCHTPpAIM. I1K3.2

(C MPaKTHUKO-OPUEHTUPOBAHHBIMUA BOITPOCAMH )
IIpodeccnoHaILHO-OPUEHTUPOBAHHOE COlepP:KaHUE (CoAepKAHME NPUKJIATHOTO MOTYJIA)
Pa3znen 7. XuMus B ObITY ¥ MPOU3BOJACTBEHHOM AeSITEJIbHOCTH Y€JI0BEKA 2 OK 01

OK 02

Xumus B ObITY  |OCHOBHOE COlEP/KAHUE - OK 04
1 OK 07
IPOM3BOACTBEH Teopernueckoe o0yuenue - K12
Hou IIpakTHyeckue 3aHATHS IIK3.2
NEATEIIbHOCTH
YyeJoBeKa [Ipaktuueckass pabGotaNell. Tlowck M aHanM3 KEWCOB O MPUMEHEHUH XUMHUYECKHX

BEIIECTB M TEXHOJIOTMH C ydeToM Oyaymiedl mnpodeccHoHambHON AeSTENBHOCTH 10

TeMaM: BaOKHEUIIINE CTPOUTEIIbHBIC MaTepualbl, KOHCTPYKIIUOHHBIC

MaTepualibl,MaTepuagbl IS DJIEKTPOHUKU, HAHOMATepHasibl, TEKCTUJIbHBIE BOJIOKHA, 2

HMCTOYHUKH YHEPTUH, OBITOBAS XUMHUS.

3ammra: IlpencraBieHue pe3ynbTaTOB pelIeHUsS KeWCcOoB B (opMe MHUHHU-TOKIAIa C

Mpe3eHTaen

IIpomexyToUyHasi aTTeCTALUA MO JUCHUIIMHE (32a4€T) 2

Bcero 54
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTEPHAIBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuyd MpOrpamMMbl  JTUCHHUIUIMHBL JOJDKHBI OBITh TMPEIYyCMOTPEHBI
CJeyIolMe CIelraIbHble MOMEIIEHUs: Y4eOHbIH KaOWHET XMUMHUHM W/WIH y4eOHOU
XUMHUYECKO J1abopaTopuH.

OGopynoBanne y4yeOHOro Kkad0uHeTa (HAIJIAAHbIE TMOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJENEH  MOJEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TPOCTHIX M CJIOXKHBIX BEIIECTB W/MIHM KOJUICKIIMH MOJMMEPOB; KOJUICKIIHS
TOPHBIX MOPOJ U MUHEpaJoB, Tabnuila MeHxaeneeBa, yueOHble (GUIBbMBI, [TUGPOBBIC
00pasoBartebHbIE PECYPCHI.

Texnuueckue cpeacrBa  00y4eHHMsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCIIPOM3BEAECHUA  3BYKa, IMPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MIPEe3eHTEP AJIsl MPE3CHTALUM.

OoOopyaoBanue Jjiadoparopuu M pado4Yux MecT JA0OPATOPUHM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JIyMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarleJbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMbBIBAIIKHU,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE MPOOKH, (OHAPUKK, HAOOp PEAKTHUBOB,
CTEKJIIHHBIE TMAJIOYKH, IITATUBBI Il MPOOUPOK; MEPHBIE UUIUHAPLI, BOPOHKHU
CTEKJISIHHBIE, BOPOHKHM JenuTenbHble muiuHApudeckue (50-100 wmut), crynmku c
nectukoM, (apdopoBbie YalIKh, OUHUETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacOBBIE CTEKJIA, BJEKTPOIUIMTKH, JTA0OpATOPHbBIE IITATHBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp AJIS TOJY4YEHUs] Ta3oB (WM MPOOMpPKA C ra300TBOJHOM TPYyOKOM),
JepKaTenu JJIsi MPOOUPOK, CKISTHKU JJIS XPaHEHUS PEAKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadbl (50, 100 u 200 mi1); mmaTenu; MUHIETHI; TUTCIbHBIC IIHIIIBI,
CEKYHJIOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 mn), BoasHast OaHs (WJIM TEPMOCTAT), CTEKJITHHBIC MAJIOYKH; KOHUYECKUE
K0J10b1 Jy1s1 TUuTpoBanus (50 u 100 mut); MHIMKATOPHBIE OJIOCKU JIJIsl onpenenenHust pH
Y CTaHAAPTHAs MHIWKATOpPHAs IIKaJla; YHUBEPCAIbHBIA UHANKATOP; MUNeTku Ha 1, 10,
50 mu (wam goszatopsl Ha 1, 5 u 10 M), OrOpeTKu AJjisi TUTPOBAHUS, MEIUIIMHCKUE
mmpunbl Ha 100-150 M7, mabGopaTopHble W/WiAM aHaTWTUYECKHE Bechl, pH-meTpsl,
CYNMIUIBHBIN mKad, U Ap. T1abopaTopHOe 000pyI0BaHNE.
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3.2. UudopMmanmoHHoe obecnevyeHue peajin3aluuy NporpaMmbl

1. 'a6puensn O.C., Octpoymon N.I'. Xumus: yaeOnuk s npodeccuit u
CIIeMAIBHOCTEHN TeXHUYeCKoro npoduis. - M.: Akagemus, 2019.

3.2.2. JIonoJIHUTEJIbHbI€ HCTOYHUKH.

3.2.1. OcHOBHBIE TEYATHLIE N3IaHHUS.

1.Mlleronuxuna, H. A. O6mas xumus: yueOnuk st CIIO / H. A. Illeronuxuna, JI. B.
Munaesckas. — Cankr-Iletepoypr: Jlans, 2021. — 164 c.
2.Hukonbckuit, A. b. Xumus: yueOHUK U IPAKTUKYM JIJISI CPEIHETO
npodeccuonansaoro obpazosanms / A. b. Hukonbckuii, A. B. CyBopos.
nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 507

2-e u3.,

3.2.2. JIonoJIHUTEJIbHbI€ HCTOYHUKH.

1.TI'abpuensn O.C. Xumus: yueb. mis ctya. mpod. yueo. 3aBenenunii / O.C. ["'abpuensH,
N.T". OctpoymoB. — M., 2016.- 256 c.

2.T'abpuensu O.C. Xumust i npodeccrii U CHENHAIBHOCTEH TEXHUYECKOTO
npoduid: ydyeOHUK g CTyHd. ydpexzaeHuil cpea. npod. obpazoBanusa / O.C.

INabpuensn, U.I'. OctpoymoB. — 4-e u3xa., crep. — M. : M3narenbckuil 1EHTP
«Axagemusi», 2017. — 272 c.
3.Xumus. 10 xmacc. VYrinyOnéuueli  ypoBeHb : yueOHux/ B.B. Epemun,

H.E. Ky3pmenko, B.U. Tepenun, A.A. dpo3nos, B.B. JIynun; nox pen. B.B. JlynuHa.
— M.: [IpocBemenue, 2022. — 446, [2] c.: un.

4 Xumus. 11  xmacc.  VYraoyOnéuueii  ypoBeHb :  yueObHuk/ B.B. Epemun,
H.E. Ky3pmenko, A.A. lpo3nos, B.B.Jlynun; nox pen. B.B.Jlynuna. — M.:
[Tpoceemenne, 2022. — 478, [2] c.: ui.

3.2.3. Ilepeyensb pecypcoB HH(POPMALNMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTEpHEeT», HeOOXOAUMBIX [IJISI 0CBOCHHS NpPeaMeTa.

1.hvsh.ru — XKXypnan «Xumus B mkosiey.

2.https://postnauka.ru/themes/chemistry — nekmuu mo xuMuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-monynsipubiii  MpPOEKT «DJIeMEHTHl OoybIIoN Hayku» (du3nKa, XUMUS,
MaTeMaThKa, aCTPOHOMUS, HAYKH O KU3HU, Hayku o 3emie). HoBocTu HayKu, KHUTH,
Hay4YHO-TIOMYJISIPHBIE CTaThH, JCKIIMH, SHITUKIIONEIUH.

3.http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHO-TIONyJIsIpHOTO KypHana «llorenunam». XKypnan nzgaérca ¢ 2005 r., ¢
2011 r. — pazgen «Xumus».

4.http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT Hay4HO-TIOMYJISIPHOTO JKypHaJIa « XuMus U xKu3Hby». JKypHan uznaércs ¢ 1965 r.
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https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785

5.http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITast 27EKTpoHHasE OMOIMOTEKa XuMudeckoro noprana «Chemnet», conepkut
yueOHble M HH(POPMAIIMOHHBIE MaTepuaibl Ui IIKOJLHUKOB M yuutTene. B Hel
MO’KHO HalTH y4EOHUKH 1O OOIIEN U HEOPraHMYECKONH XUMHUH, OPTaHUYECKON XUMUM,
MyJIbTUMEIAAMATEPUANIbl, 4 TAKXKE 3a1a4d XMUMHUYECKHMX OJIMMIIMAJ C PELICHUSIMH,
3aJ1a4yl BCTYIUTENIbHBIX SK3aMEHOB JJI1 AaOUTYPUEHTOB.

6.http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nndopmanronnsie Matepuansl 00 onmumnuagax: MOCKOBCKOM  TOPOACKOM,
Bceepoccwuiickoi, MeH1e/1eeBCKOM, Mex1yHapOaHOH. [IpuBeneHsl 3aJ1auu
TEOPETUYECKUX M SKCIEPUMEHTAIBHBIX TYpPOB, MOJAPOOHBIC PEIICHUS, CIOUCKH U
dboTtorpaduu nodbeauTenei.

7.http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema JOHUCTAaHIIMOHHOTO OOYYEHHWsS, HalpaBleHHAs B TIEPBYIO ouepear Ha
IIOATOTOBKY K OJIMMIIMAJaM BCCX yp0BH€I7[ — OT HIIKOJBHBIX OO0 MCH(HYHapo,HHOfI.
CallT colepKUT OrPOMHOE KOJIMYECTBO 3a7a4, CTPYNIIMPOBAHHBIX KAK 10 TEMAM, TaK U
110 OJIMMIIHMAJaM. Ilo BceM OCHOBHEBIM pa3agciiaM XHUMHH HpI/IBeI[éH TCOpGTI/I‘IGCKI/If/'I
MaTcpual u pa306paHLI PCHICHUA THUIIOBBIX 3a/a4.

8.http://qotourl.ru/4789 (http://www.nanometer.ru/)

ITopran no HanotexHonorusM. OCHOBHAs Lieb — Pa3BUTHE 00pa30BaHUA B 00J1acTH
HAHOTEXHOJIOTUHI ¥ MOJArOTOBKA K MHTEPHET-OJIMMIIHNAE 10 HAHOTEXHOIOT UM
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4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUSA
OBIIIEOBPA3OBATEJILHOM JJUCHOUIIJINHBI

KoHTposb 1 olleHKa pe3yabTaToB OOyYEHHUs OCYIIECTBISETCS MpenojaBaresieM
B TIpollecce TMPOBEACHHUS TPAKTHYCCKUX 3aHATAA W JIAOOpAaTOPHBIX padoT,
TECTUPOBAHMS, & TAKXKE BBIIOJTHEHUS OOYyYalOIMMUCA WHIWBHUAYaJbHBIX 3aJaHuM,
MIPOEKTOB, HcclieqoBaHUN. Pe3ynpTaThl OOydeHHs] ONPENENsItoT, 4TO OO0ydaroluecs
JOJDKHBI  3HATh, TIOHMMaTh W JIEMOHCTPUPOBATH IO 3aBEpPUICHUU U3yUYCHUS
JUCIUTUTUHBI.

Jist popMupoBaHUsl, KOHTPOJST M OILIEHKH PE3yJbTaTOB OCBOCHUS YyueOHOIl
JUCHUIUIMHBL UCIIONB3YETCA CHUCTEMa OLEHOYHBIX MEPONPUSITUM, MPEICTABISIONMIAS
c000i1 KOMIUJIEKC YYEOHBIX MEPOINPUATUM, COTIACOBAHHBIX C pe3yJbTaTaMu OOy4YeHUs
u chopmynupoBaHHeix ¢ yderom DPI'OC COO (mpemMeTHble pe3yJabTaThl TIO
mucuumunae) u GI'OC CIIO.

OK/IT | Moayas/Pa3znen/Te Tunbl OLEeHOYHBIX
Ne Pe3yabTar 00yuyeHnust .
K Ma MeponpUATHH
| | OcHoBHOE conepikaHue
1 DopMyJIHPOBATH
Pazngen 1. OcHoBBI pMy-Tap
0a3oBble MOHATHUS U
CTPOeHMs BellecTBa
3aKOHbI XUMHH
1.1 | OKO01 |Crpoenue atomoB  |CoCTaBIsATh 1. Tect «CTpoeHne aTOMOB
XUMUYECKUX XUMUYECKUEe (POPMYJIbI | XUMHUUECKHUX JIEMEHTOB U
DJIEMEHTOB U COEMHEHNH B IPUPOJIa XUMHAYECKON
npupojia COOTBETCTBHH CO CBSI3IY.
XUMHYECKOU CBI3U |CTEINECHBIO OKUCIEHUS |2. 3a1a4yy Ha COCTABJIEHUE
XUMHAYECKUX XUMUYECKUX HOpMYIT
AJIEMEHTOB, UCXOAS U3 |IByXaTOMHBIX COCIMHEHUN
BAJICHTHOCTH U (oKCcHIOB, CyIb(PHUIOB,
AIEKTPOOTPUIIATENILHO [TUJIPUIOB U T.I1.).
CTH 3. 3aganusg Ha

CHUMBOJIMKHM 1 Ha3BaHUU
COE€IMHEHUH 110
HOMEHKJIAType
MEKIYHApOIHOI0 COK3a
TEOPETUYECKOUN U
MPUKJIATHON XUMUH U

UCIOJIb30BAHUE XUMHYECKOU

TPUBHUAJIBHBIX Ha3BaHUU JJIsA
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OK/II

Monyas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunol oeHOYHBIX
MepONPUATHH

COCTaBJICHHS] XUMUYECKHUX
dbopMyn IByXaTOMHBIX
COCIMHEHUI (OKCHUIOB,
cynbGUI0B, TUAPUJIOB U T.II.)
U JPYTUX HEOPTaHUYECKUX
COCJIMHEHUN OTJICJIbHBIX
KJIACCOB

. [Ipaktrueckas padora Ne 1:
Cocrasnenue popmyi
CJI0’KHBIX HEOPTaHHUYECKUX
BEIIECTB, PacyY€T UX
OTHOCHUTEJIbHOU
MOJIEKYJISIPHOM MaCChl U
MAaCCOBOM JIOJIU 3JIEMEHTOB

1.2

OK 01
OK 02

[Teprnonnueckuit
3aKOH M Ta0auIa
J.1. MenneneeBa

XapaxkTepu3oBaTh
XHMHYECKHUE
3JIEMEHTHI B
COOTBETCTBUH C UX
MOJIO)KEHUEM B
MIEPUOAUYECKOU
CHCTEME XUMHUYECKUX
anemenToB J[.W.
MenpgeneeBa

1. Tect «Metammuueckue /
HEMETaJIJIMUEeCKHUE CBOMCTBA,
3JIEKTPOOTPUIIATEIIBHOCTD U
CPOJCTBO K AJIEKTPOHY
XUMHYCCKHUX DJICMECHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
IIOJIO)KCHUEM B
NEPUOANYECKON CUCTEME
XUMHYECKUX AaemenToB .M.
MenaeneeBay.

2. Ilpaktuueckas pabora No
2: CocraBiieHHE
XapaKTePUCTUKU
XAMHYECKOTO dJIEMEHTA I10
nojioxkenuto B IICXD.
3.IIpaktuueckas padota Ne 3:
Pemenue 3agau no
XUMUYECKUM (hopmysiaM ¢
VICIIOJIB30BAHUEM BEIIMUHNH
Macca, 00bEM U KOJIUIECTBO
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
BEILIECTBA.
2 Pa3nen 2. Xapakrepu3zoBaTrb
XuMHYeCKHe TUnbl xXumMudeckux ([IpoBepounsiii TecTtu3
peakuumn peakuui
2.1 | OK 01 |Tumnsl xumuueckux |CocTaBisaTh peakuuu |1. 3amaun Ha COCTaBJICHUE
OK 04 |peakuuii COCJIMHEHUS, yYpaBHEHUM peaKIIUii:
pasyioKeHus, 0OOMeHa, |— COSMHEHMS, 3aMEeIIICHUS,
3aMeleHusl, pazyioxkeHusi, 0OMeHa;
OKHCJIUTEIIbHO- — OKHCJIUTEIIbHO-
BOCCTAaHOBHUTEIbHBIC |BOCCTAHOBHUTEIBHBIX
peakiuu peakIuii ¢ UCIOIb30BaHUEM
METO/Ia JIIEKTPOHHOTO
Oayranca.
2. 3aa4M Ha pacyeT Macchl
BeIlleCTBA UM 00BEMA
ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MaccCe
uiu 00bEMY OJTHOTO U3
YYaCTBYIOIIUX B pEaKIUn
BEIECTB; PACYETHI
Macchl (00bE€Ma, KOTHMYeCcTBa
BEIECTBA) IPOYKTOB
peaKkIuu, eciu OJIHO U3
BEILIECTB UMEET NMPUMECH
2.2 Onekrponautuueckas |CocTaBisITh 1. 3amaHus Ha cOCTaBJIEHHE
JUCCOIUALINS 1 ypaBHEHUS MOJICKYJIIPHBIX U HOHHBIX

HUOHHBIA OOMEH

XUMUYECKUX PEAKITUU
MOHHOI0 oOMeHa ¢
yqacTHEM
HEOPTaHUYECKUX
BEIICCTB

pPEAKLHI C y4aCTUEM KHCIIOT,
OCHOBAHMU U COJIEH,
YCTAHOBJICHUE U3MEHEHUS
KHCJIOTHOCTHU CPEJIbI
Jlabopatopnas pabora.Nel
«CocraBieHue ypaBHEHUN
JIACCOLMALINY BEIIECTB U
YPaBHEHUU pEAKLIUU HOHHOTO
oOMeHa
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
3 Pasnen 3. Ctpoenne|UccaenoBath IIpoBepounblii TECT
U CBOMCTBA CTpOEeHHUE U CBOMCTBA
HEOPraHU4YeCKHX |HeOPraHu4ecKHX
BelleCTB BelleCTB
3.1 | OK 01 |Knaccuduxanus, Knaccupumuposates  |1. Tect «Homenkmarypa u
[1IK1.2 |HOMeHKIaTypa u HEOpPTraHUYECKUE Ha3BaHUE HEOPTaHUYECKUX
HK3.2 |crpoenue BEIIECTBA B BEIIECTB UCXOJIS U3 UX
HEOPTaHUYECKUX COOTBETCTBUH C UX XUMHUYECKON (HOpMYJIIBI UITU
BEILECTB CTpOCHHEM COCTaBJICHUE XUMUYECKOU

bopMyIIbl UCXOS U3
Ha3BaHUS BEIECTBA IO
MEXIYHApOIHON WIIH
TPUBHUAJILHOU
HOMEHKJIAType».

2. 3a1a4m Ha pacyer
MacCOBOM /10711 (Macchl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHus1) B MOJIEKYJIe
(cmecn).

3. [IpakTtueckas paboTa.
Ne4 Homenkiarypa
HEOPTaHUYECKUX BEIIECTR:
Ha3BaHUE BEIIECTBA UCXO/Is
U3 UX XUMHYECKOH (POpMYyITBI
WM COCTaBJICHUE
XUMUYECKON (HOpMYIThI
UCXO/Isl U3 Ha3BaHUs
BEILIECTBA 110
mexxayHapoanon (MIOITAK)
WJIN TPUBUAJIBHOU
HOMEHKJIaType.

4. IIpakTrueckue 3a1aHusl Ha
OIPEICTIEHNE XUMUYECKOU
AKTUBHOCTHU BEIIIECTB B
3aBUCUMOCTH BUQ
XUMHUYECKOH CBS3M M THIIA
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OK/I1 | Moayas/Paznen/Te Tunbl OLIEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MeponpUATHI
KPHUCTAJUIMYECKON PEIETKU
3.2 | OKO01 |®usuko-xumuyeckue|yY cTaHABIUBAThH 1. Tect «OcobennocTH
OK 02 |cBoiicTBa 3aBHUCHUMOCTB (PU3UKO- |XMMHUECKHUX CBOWCTB
[IK1.2 |[HeopraHmyecKux XUMHUYECKUX CBOMCTB |OKCUIOB, KACIIOT,
1IK3.2' |gemectn HEOPTraHUYECKUX OCHOBaHMM, aMPOTEPHBIX
BEILIECTB OT CTPOEHHUS |TUIPOKCUJIOB U COJIEIN.
aTOMOB U MOJIEKYJ, a |2. 3a/1aHUSI HA COCTABIICHUE
TaK)Xe TUMa YpaBHEHUN XUMUYECKUX
KPHUCTAJUINYECKON peaKuui ¢ y4acTueM
pelIeTKu MPOCTBIX U CIOKHBIX
HEOPTaHUYECKHUX BEIIECTB:
OKCHJIOB METAJIOB,
HEMETaJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(OTEepHBIX TUIPOKCHUJIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEepU3yIUX UX
CBOMCTBA U CIIOCOOBI
MOJTYYEHUS.
3. [IpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJ]aHUs Ha
CBOKCTBA U NOJIyYEHHUE
HEOPTaHUYECKUX BEIIECTB
3.3 | OKO01 |NnenTudukarms Uccnenosats 1. IIpakTuko-
OK 02 |HeopraHmuyeckux Ka4eCTBEHHBIEC OPUEHTUPOBAHHBIC 3aJJaHUS
OK 04 |BemiecTB peakiuu 10 COCTABJIEHUIO
HEOPTaHUYECKUX XUMUYECKUX PEAKIIUN C
BEILIECTB y4aCTUEM HEOPraHUYECKHUX

BEIIECTB, UCIOJIb3yEMbIX JIJIs
UX UJICHTU(DUKAIUY.

2. [lpaktuueckas pabora Ne 5
«I'eHeTn4eCKas CBA3b
HEOPTraHWYECKUX BEUIECTBY
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
4 Pa3znea 4. Ctpoenue UcciaenoBars KonTpoabnas paéora
U CBOMCTBA cTpoeHue u cBoiicTBa |[«CTpoeHue U CBOMCTBA
OpPraHuYecKuX OpPraHuYecKux OPraHMYecKNX BellecTB
BelleCTB BelleCTB
4.1 | OKO01 [Knaccudukamms, Knaccudpunuposatsb 1. 3amaHus Ha cOCTaBJIICHHE
[IK1.2 |cTpoenue u OpraHuYecKue Ha3BaHUM OPraHUYECKUX
1IK3.2 |gomenknatypa BEIIECTBA B COCIMHEHU 110 TPUBUATBHOU
OpTraHUYECKUX COOTBETCTBHHM C UX WU MEXKTyHapOIHOM
BEILIECTB CTPOCHUEM CUCTEMaTUYECKOU
HOMEHKJIaType.
2. 3ajaHus Ha COCTABJICHUE
MOJIHBIX U COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYyJT
OpraHUYECKUX BEILIECTB
OT/ICJIbHBIX KJIACCOB.
3. 3aaun Ha OMIPEACIIEHUE
npocrenmen GopMyIibl
OpPraHUYECKO MOJIEKYIIBI,
UCXO/ISl U3 BJIEMEHTHOIO
coctana (B %)
[Tpaktuueckas pabora Ne 6:
«MojaenpoBaHue MOJIEKYJT
OpTraHUYECKUX BELIECTBY.
4.2 | OK 01 |CsoiictBa YcraHaBnuBaTh 1. 3aganust Ha cocTaBIeHUE
OK 02 |oprannueckux 3aBUCUMOCTH (PM3UKO- |YPABHEHHI XUMHUYECKHUX
OK 04 |coennHenuit XUMHYECKUX CBOMCTB |pEAKUNN C y4aCTUEM
I1IK1.2 OPTraHUYECKUX OPTraHUYECKHUX BEIIECTB HA
11K3.2 OCHOBaHHUH MX COCTaBa U

BEILIECTB OT CTPOCHUS
MOJIEKYJI

CTPOCHUS.

2. 3a7aHusI HA COCTABJICHHE
YpaBHEHUN XUMUYECKHUX
peaKLUMi, UUTIOCTPUPYIOLIUX
XUMHUYECKHUE CBOMCTBA C
Y4ETOM MEXAHU3MOB
MPOTEKaHUs JaHHBIX
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

TUunbsl OLIeHOYHBIX
MepONPUATHH

pEaKLUMI U TEHETUYECKOU
CBSI3U OPTaHUYECKUX
BEIIECTB Pa3HbIX KJIACCOB.
3. PacueTHsbie 3a1a4u 1o
ypaBHEHUSIM peakiuii ¢
y4aCTHEM OPraHUYECKHX
BEILECTB.

4. TlpakTueckas padota Ne 7
«Cocrasnenue Ghopmyi
TOMOJIOTOB ¥ U30MEPOB
OpPraHUYECKUX BEILIECTBY.

[Ipaktuueckass pabora No§
«I'eHeTnyecKas CBA3b
OPTraHUYECKUX BELIECTB).
Pemenne npakruko-

OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJJaHUI Ha
CBOWCTBA OPraHUYECKUX
COCIMHEHUN OTIEJIbHBIX
KJIACCOB

4.3

OK 01
OK 02
OK 04

IIK1.2
I1K3.2

Nnentudukamus
OpTraHUYECKUX
BEIIECTB, UX
3HA4YCHHUE U
MPUMEHECHUE B
OBITOBOH U
MIPOU3BOJACTBCHHOM
JIESITCILHOCTH
yeJIoBeKa

HUccnenosath
KaueCTBCHHBIE
peakiuu
OpraHUYECKUX
COeIMHEHUN
OTJIETBLHBIX KJIaCCOB

1.IlpakTuko-
OpUEHTHUPOBAHHBIC 3aTaHUS
10 COCTaBJICHUIO
XUMHUYECKUX PEAKIUH C
y4acTHEM OPTaHUYECKHUX
BEILIECTB, B T.4.
UCIIOJIB3YEeMBIX JIJIS UX
uaeHTA(PUKAIT B OBITY U
IPOMBIIIIEHHOCTH.

2. JIabopatopHast padota Ne 3
«Ilomyuyenue sTuneHa u
U3y4YE€HUE €r0 CBOUCTBY.

Paznea S.
Kunernueckue u
TEPMOAMHAMMUYECK
He 3aKOHOMEPHOCTH

Xapakrepus3oBathb
BJIMSIHUE PA3JIHYHBIX
(haxTopoB Ha
paBHOBecHe U
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
NMPOTEKAHUS CKOPOCTh
XHMHYECKHUX XHMHYECKHX
peakuuit peakuui
5 | OK 01 |CkopocTh Xapakrepu3oBaTb [IpakTHUKO-OpUEHTUPOBAHHBIEC
OK 02 |xumuueckux BIIMSTHUE TEOPETUUECKUE 3a]JaHUS Ha
[IK1.2 |peakumil. KOHLIEHTpaLUU aHanu3 (pakToOpOB,
1IK3.2 | Xumuyeckoe pearupyromnmx BIIUAIONIMX HA U3BMEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XMMUYECKOU
TEMIIEpaTyphl Ha peakiuu. [IpakTuko-
CKOpPOCTh XMMUYECKUX |OPUEHTUPOBAHHBIC 3a1aHUS
peakuui Ha [IPUMEHEHUE MTPUHIINATIA
Xapaktepu3oBaTb Jle-lllaTenbe mis
BIIMSHUE U3MEHEHUS |HAXOXICHUS HAMpPaBJICHUS
KOHIICHTpAIIUU CMEILICHUS paBHOBECHUSI
BEILIECTB, PEAKIIUU XUMHUYECKON peaKkiuu 1
Cpebl U TeMIepaTyphl |[aHaIn3 (HaKTOPOB,
Ha CMEILICHHE BIIMAIONIMX HA CMEILCHUE
XUMHYECKOTO XUMHYECKOTO PaBHOBECHS
paBHOBECUS [Ipaktuueckas pabora Ne9
3aBUCUMOCTb CKOPOCTH
XUMHAYECKUX PEAKLIUNA OT
YCJIIOBUM ITPOTEKAHUS
peakimii (C mpaKkTUKO-
OpPUEHTUPOBAHHBIMU
BOIIPOCAMH).
6 HUccaenoBath
Pa3znea 6. HCTHHHBIE PACTBOPHI
PacTBoOpsbI ¢ 3aJaHHBIMH
XapaKTepUuCTUKAMM
6.1 | OKO1 |[Tonsitue o Paznuyate uctunnsie |1. 3agaun Ha IPUTOTOBJIECHUE
OK 02 |pactBOpax PacTBOPEI pPacTBOpPOB.
[1K1.2 2. ITpakTuko-
I1K3.2

OpPHUCHTHUPOBAHHLIC
PaCUCTHBIC 3a/laHHUA Ha
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMble B OBITOBOM U
IPOU3BOICTBEHHOM
JeSTeIbHOCTH YeJI0BEKa
6.2 | OK 01 |HccnenoBanue Uccnenosars ¢usuko- ([Ipaktuueckas padora Nel(
OK 04 |cBoifcTB pacTBOpPOB |xmMuueckue cBoiictsa |«IIpUrOTOBICHNE PAaCTBOPOB
[1K1.2 HCTHHHBIX pacTBOpoB |33/IAHHOH (MaccoBo, %)
MK3.2 KOHLIEHTpAIUN.
(c mpakTHKO-
OPUEHTUPOBAHHBIMU
BOIIPOCAMU)
Il | [IpodeccnonaiLHO-OPHEHTHPOBAHHOE Co/iepkaHue (CoAepKaHue MPUKJIATHOTO
MO/YJIs1)

7 Paznea 7. OuenuBarsb 3ammra Keica (¢ yuerom
Xumus B ObITY U [IIOCJICACTBUS Oyayuuei
NMPOU3BOJCTBEHHOM |OBITOBOW M npogeccuoHaIbLHOU
AeATeIbHOCTH NPOM3BOACTBEHHOH |IeSTEeIbHOCTH)

YeJIOBEKa AeSITeJIbHOCTH

yeJIOBEeKa ¢ MO3UIUM

IKOJIOTHYECKOM
0e30macHOCTH
OK 01 |Xumus B ObITY U OuenuBarb Keiic (c yuetom Oyayueit
OK 02 |npou3BOJICTBEHHOW |MOCIEACTBUS OBITOBOM [MPOECCHOHATBHON
OK 04 |mesarenpHOCTH Y TIPOU3BOJICTBEHHON |JI€ATEIIBHOCTH )
OK 07 |genoBeka NEeSITeIIbHOCTH Tembl KEHCOB:
I1K1.2 yesioBeka ¢ mo3unui | 1. BimstHue BEIOpOCOB
11K3.2 3KOJIOTUYECKOU IIPOU3BOJICTBA HA
0€30IacHOCTH OKPYXaIOIIYIO Cpeny.

2. Ucnione3oBanue
WHHOBAI[MOHHBIX TEXHOJIOTUH
Ha aBTOMOOMJIEHOM
TpPaHCIIOPTE.
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