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1. OBIIASI XAPAKTEPUCTHUKA IPUMEPHOM PABOYEN
POT'PAMMBI OBIIIEOBPA3OBATEJBHOM JUCHUILIAHBI

OO0meobOpa3oBaTelibHass  JUCHHUIUIMHA «XUMHUS»  SBISETCS  00s3aTeIbHOM  YacThIO
0011e00pa3oBaTeabHOro LKKIa o0pa3zoBaTenbHOi nporpamMsl B cooTBeTcTBUM ¢ PI'OC CIIO no
cnenuanbHocT 38.02.06 @uHAHCHI

12 I_Ie.]'ll/l U IVIAaHUPYEMbIE PE3YyJIbTaTbl 0CBOCHUA JUCHUIIJIMHBI:

1.2.1. Heau AMcHuNIMHBI:

@DOopMHUpPOBAaHUE Yy CTYAEHTOB IPEICTABICHUS O XUMHUYECKOM COCTaBIISIIOIIEH €CTECTBEHHO-
HAayYHOM KapTHHbI MHUpa KaK OCHOBbBI NPUHATHS PEIICHUN B JKU3HEHHBIX U IPOU3BOJCTBEHHBIX
CUTYalUsX, OTBETCTBEHHOI'O [TOBEICHUS B IPUPOAHOMN CpeJe.

3agauu AUCHUILIMHBI:

1) chopmupoBats HmoHMMAaHHE 3aKOHOMEPHOCTEH NPOTEKAHHS XHUMHUYECKMX IPOIECCOB M
SBJIICHUH B OKpYyXalolled cpeAe, LEJOCTHOM Hay4YHOM KAapTUHBI MHpa, B3aUMOCBS3U U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3sBUTh YMEHHS COCTaBIATH (DOPMyNbI HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB,
YPaBHEHMSI XUMHUYECKHX PEaKIUH, OOBACHATh HUX CMBICI, HMHTEPIPETUPOBATh PE3YJIbTaThl
XUMHUYECKHX IKCIIEPUMEHTOB,

3)  cdopMupoBaTh HaBBIKH TPOBEIEHHS IPOCTEHIIMX XHMHYECKHX JKCTIEPHMEHTAIbHBIX
WCCIICIOBAaHMI C COOJIIOJICHHEM TpaBHII 0€30MMacHOro OOpAIIeHUs] ¢ BEIIeCTBAMHU U J1abOpaTOPHBIM
o0opyaoBaHUEM;

4) pa3sBuTh yMeHMS HCHONB30BaTh MH(POPMAIMIO XUMHMYECKOTO XapaKTepa M3 Ppa3iHdHBIX
HUCTOYHUKOB;

5)  cdopmupoBaTh yMeHHS HPOTHO3MPOBATH TOCHEACTBMS CBOEH JEATEILHOCTH U
XUMHUYECKHUX TIPUPOJIHBIX, OBITOBBIX U TIPOU3BOJICTBEHHBIX MPOIIECCOB;

6) cdopMupoBaTh MOHMMAHHE 3HAUMMOCTH TOCTHKEHHH XMMMYECKOH HAYKHM M TEXHOIOTHil
JUTSL Pa3BUTHUS COIUAILHOW U MPOU3BOIACTBEHHOU cdep.



1.2.2. Ilnanupyemble pe3yJbTaThl 0CBOEHHs 0011e00pa30BaTeILHON AHCHHILINHBI B cooTBeTcTBHM ¢ ®I'OC CIIO una ocnose ®I'OC

COO

Kox v HanmenoBanue
¢dopmupyeMbIX KOMIIETEHIIH I

OK 01. Beibupath criocoOsbl
penIeHus 3a1a4
npoeCCUuOHATBLHON
JESTSIILHOCTH MPUMEHUTEIHLHO K
Pa3JInYHBIM KOHTEKCTAM;

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl 0OCBOCHUA TUCHUIIIIMHBI

O60mue

B yacTu Tpy10BOT0 BOCTIMTAHUS

- TOTOBHOCTh K TpPyAYy, OCO3HAHHE
[ICHHOCTH MacTepPCTBa, TPYI0JIO0HE;

- TOTOBHOCTBH K aKTHBHOfI OCATCIIBHOCTHU

TEXHOJIOTUYECKOM u COLIMAJILHOM
HaIpaBJICHHOCTH, CHOCOOHOCTB
MHUIIUIPOBATh, IUIAHUPOBATh U
CaMOCTOSITENIFHO ~ BBIMOJIHATH  TaKYIO
NeSITebHOCTD;

- HHTEpeC K pas3Iu4HbIM  cdepam

npodhecCuOHaNBHOM e TENbHOCTH,

OsBianenue YHUBEPCAJIbHBIMHA
yuyeOHBIMHU Nno3HaBaTeJIbHBIMU
JNeHCTBUSAIMU:

a) 0a30Bble JOrHUecKHe el CcTBHA.

- CaMoCTOSITeNbHO (hOopMyIHpOBaTH W
aKTyaJIn3UpOBaTh pobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK
WIK  OCHOBaHWsA /IS CpaBHEHUS,
Kiaccuukanuu u 0600IICHNS;

- ONpeneNaTh eI  JCSTEITbHOCTH,
3aJaBaTh TapaMeTpbl U KPUTEPHH HX
JOCTHOKCHUS;

JAucuunimHapHbie

- BJaACTh CHUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJATAIONIME TOHATUA  (XUMHUYECKHM
JJIEMEHT, aToOM, JJIEKTpOHHAs 000j0YKa aroma, S-, p-, d-
9JICKTPOHHBIE ~ OpOWUTaIM  aTOMOB, HOH,  MOJIEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, CTEIIEHb OKUCIICHHUS,
XMMHYECKasl CBS3b, MOJIb, MOJISIPHAs Macca, MOJSPHBIN
0o0BbeM, YTIAEPOAHBIN CcKeleT, (yHKIMOHANbHAs TPy,
panvKan, W30MEpHs, HW30MEPBI, TOMOJOTHUYECKUA P,
TOMOJIOTH, YTJIE€BOJOPOJBI, KHUCIOPOA- M a30TCOAEp Kalue
COCIMHEHUS, OMOJIOTUYECKHU aKTUBHBIE BelIecTBa (yTIEBOIbI,
KUpBI, O€NKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHCHHUS, KpHUCTaJUIMYECKas
pelieTka, THUIBl XUMHUYECKHX peakiui (OKUCIUTENbHO-
BOCCTAaHOBUTEJIBHBIC, JK30-U JHAOTEPMHYECKHE, PEaAKIUU
MOHHOTO OOMEHa), pacTBOp, DIEKTPOIUTHI, HEIIEKTPOJIUTHI,
BJIEKTPOJIUTHYECKAS JIFCCOITHAITHS, OKUCIIUTEIb,
BOCCTAaHOBUTEIID, CKOpPOCTH XUMHUYECKOM peaxkuuu,
XMMHYECKOE paBHOBECHE), TEOpPUM U 3aKOHBI (Teopus
XUMHYECKOTO CTPOEHHS OpraHudyeckux BemecTB A.M.
bytnepoBa, TeopHs  DJIEKTPOJMTHYECKOW  JTUCCOLMAIUU,
nepuoanueckui 3akoH [I.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XHWMHH,
(dakToNorMuecKkue  CBEIEHUS O  CBOWCTBaX, COCTaBe,
MOy4YeHUH U O€30MMacHOM HCIOJIb30BAHUM BaKHEHIIINX

5



- BBISBJIATH 3aKOHOMCPHOCTH n
MMPOTUBOPCUUA B paccMaTpruBaACMbIX
SABJIICHUSAX,

- BHOCUTb KOPPCKTUBBI B ACATCIbHOCTD,
OLCHUBAaTb COOTBETCTBUEC  PE3YyJIbTATOB
aeiisiM, OHLCHHMBATHL PUCKU HOCJIGIICTBI/If/’I
JACATCIIbBHOCTH,

- pa3BUBATb KPCATHBHOC MBLIIIJIICHHUC IIPpU
PCLHICHUHU KU3HCHHBIX HpO6J’I€M

0) 0a3oBbIE HCCJIeI0BaTEIbCKHE
aelcTBHA:

- BJIaJICTh HaBBIKAMH y4eOHO-
HCCJIEI0BATEILCKOM u MIPOCKTHOM
JeATETLHOCTH, HaBbIKAMHU  pa3pelIeHUs
npo0Jem;

- BBIABISATH  MPUYHUHHO-CIIC/ICTBCHHBIC
CBSI3M M aKTyallu3UpoOBaTh  3ajavy,
BBIJIBUTaTh  TUIIOTE3y €€  pEILICHUs,

HaXO0JUTh apFYMeHTI)I JJIs1 10Ka3aTcIbCTBA
CBOMX YTBEPKICHHI, 3a/1aBaTh MapaMeTphI
Y KPUTEPUH PEILICHUS,

- aHaJM3UpOBaTh IIOJYYEHHBIE B XOJE
pelieHus 3a0a4u pe3yIbTaThl, KpUTHYECKU
OIICHHUBATh HX JIOCTOBEPHOCTb,
HpOFHO3I/IpOBaTI) N3MCHCHHUEC B HOBBIX
YCIIOBUSIX;

- YMGTB HepeHOCI/ITI) 3HAHUSA B
MO3HABATENHHYIO U MPAKTHYECKYIO
001aCTH KU3HEIEATEITEHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeIMETHBIX o0acTeil;

- BBIJIBUTaTh HOBBIC WJCH, Ipeajararb

HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKOU JIeATEIbHOCTH YEJIOBEKA;

- YMETh BBISABJISITH XapaKTepHblE NMPU3HAKH U B3aHUMOCBS3b
HU3Y4YCHHBIX HOH?ITI/II?I, MNPUMCHATH COOTBCTCTBYIOIIUC ITOHATUSA
OpU ONUCAaHUM CTPOCHHSI M CBOWCTB HEOPraHUYECKUX W
OpraHN4YC€CKUX BCUICCTB W HUX HpCBp&H.[GHPIfI; BBIABJISAATH
B3aMMOCBS3b XUMHUYECKUX 3HAHUW C TMOHATHSIMH U
MMPEACTABICHUAMU APYIUX €CTCCTBCHHOHAYUYHBIX MTPCIMETOB,
- YMeTh HCHOJb30BaTh HAMMEHOBAaHUS  XHUMHUYECKHUX
COCAMHEHUN MEXKIYHAPOAHOTO COK3a TEOPETHYECKOW U
NPUKIATHON XMMUU U TPUBUAIbHBIC Ha3BaHHS BaKHEHIINX
BEIIECTB  (OTHWJICH,  aleTWJICH,  TJIHLIEpPHH,  (EHOI,
dbopManbaeru, yKCycHasi KHUCIIOTa, TIUIUH, yrapHbId ras,
erICKHCJILIfI raz, aMMHaK, TramcHasa H3BCECTb, HEralicHas
U3BECTh, MUTHEBAs COAA WM JPYTUX), COCTABIATH (HOPMYIIbI
HCOPraHNM4YCCKUX MW OPraHUuYCCKHUX BCIICCTB, YPAaBHCHUA
XUMHUYCCKUX peaxunﬁ, OOBSICHITh UX CMBLICII; TOATBEPIKAATH

XapaKTepHbIE XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU  JKCHEPUMEHTAaMH M 3alHUCsIMHU
YPaBHEHUN XUMUYECKUX PEAKIIU;

- yMETh YCTaHaBJIMBAaThb IPHUHAJIEKHOCTh H3YYEHHBIX
HEOPraHWYECKUX U OPTraHUYECKUX BEIIECTB K OIPEIEICHHBIM
KJlaccaM M TpynmnaMm COEIMHEHMH, XapaKTepu3oBaTb MX
COCTaB M BaXKHEHIIME CBOMCTBA; ONPENEIATh  BUIABI

XUMHYECKHUX CBsA3€H (KOBaJIeHTHAsl, MOHHAsI, MEeTaJUInYecKas,
BOJIOPOJIHAS), THUIIBI KPHUCTALIMYECKUX PEIIETOK BEIIECTB;
KJIacCU(UIIMPOBATH XUMUYECKUE PEAKIINH;

- chopmMupoBaTh  MPEACTABICHHUA: O  XUMHYECKOH
COCTABJISIFOLIEN €CTECTBEHHOHAYYHOW KapTHUHBI MHpA, POJIU
XMMUU B TIO3HAHMM SIBICHUH NpPUpPOAbI, B (OPMHPOBAHUU
MBIIIJIEHUSI U KYJIbTYpPhl JHMYHOCTH, €€ (YHKIHMOHAIBHOU
I'PaMOTHOCTH, HEOOXOOMMOHN MJIsi pELIeHHsS TNPaKTHUYECKUX



OKO02. Ocy1iecTBasTh NOUCK, aHAIN3
U MHTEpIIpeTaluo HHGopMarum,
H€O6XOIIHMOﬁ JJIA BBITIOJIHCHUS 3a4a4
npodecCHOHATBHOM 1A TETbHOCTH.

OPUTHHAJILHBIC TTOJIXO0/IbI U PEIICHHS,
- CIIOCOOHOCTP HMX HCIIOJIB30BaHUA B
MO3HABATEIIBHON M COIIMAILHOM MTPAKTUKE

B ob0gacru
MO3HAHMA:

- c(OpPMHUPOBAHHOCTh MHPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUA HayKU U OOLIECTBEHHON
MPaKTUKH, OCHOBAHHOTO Ha JIHAJIOTe
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTAa B IIOJIUKYJIETYPHOM MHUPE;

- COBEpUICHCTBOBAHME  SI3BIKOBOW U
YUTATEIbCKOM KYJIBTYpbl KakK CpeIcTBa

HEHHOCTH HAYyIHOIr0o

B3aHMOHeﬁCTBHH MCKAY JIFOAbMU n
IMMO3HaHUWA MHpPa,

- OCO3HAHHUC OCHHOCTHU HaquOﬁ
ACATCIIBHOCTH, TOTOBHOCTE OCYILICCTBIIATH
MMPOCKTHYIO n HCCICO0BATCIILCKYIO

JNEeSTeNIbHOCTh ~ MHAMBHIyalbHO U B
rpynine;

OBananenue YHHMBEPCAJIbHBIMH
Y4eOHBIMH NMO3HABATEIbHBIMH
NEHCTBUAMM:

B) padora ¢ nH(opManHei:

- BJaAeTh  HaBBIKAMU  IOJYYECHMS

3a/1a4 ¥ SKOJOTHYECKH 00OCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOTHON CpeIE;

- YMETh IPOBOJUTH PacyeThl MO0 XUMHUYECKUM (opMysiaM U
YPaBHEHUSIM XMMHYECKUX PEaKUUid C HCIOIb30BAHUEM
(U3MYECKUX BENMYMH, XapaKTEPHU3YIONIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOpPMAIbHBIC
YCIIOBHSI) Ta30B, KOJWYECTBA BEIIECTBA; HCIIOJIb30BaTh
CHUCTEMHBIE XUMHUYECKHUE 3HAHUSA ISl MPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBA3AHHBIX C
BEIIIECTBAMH U UX MIPUMECHECHHEM

yMETh MJIAHUPOBATh U BBINOJIHATH XMUMHUYECKUN HKCIEPUMEHT
(mpeBpailleHusT OpPraHUYeCKUX BEIIECTB IpPU HArpeBaHUH,
MOJyuYeHUEe ATHJIEHA U U3YYEHHE €ro CBOMCTB, Ka4eCTBEHHBIE
peaKkiuu Ha ambJerujabl, KpaxMmaj, YKCYCHYI KHUCJOTY;
JneHatypauust OENKOB NpH HarpeBaHUM, LBETHBIE pPEAKIIHH
OCJIKOB; TIPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OMpPEaeIsATh
Cpeay BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIIMU Ha CyibdaT-
, kapOoHaT- W XJOpPUI-aHUOHBI, HA KaTHOH aMMOHHUS; PEIIaTh
SKCIEpUMEHTAIbHbIE 3aJaud 1o TemMaM "Mertamibsl" u
"Hemerannbl") B COOTBETCTBUM C MpaBUIaMH TEXHHUKHU
0e30MacHOCTH  TpH  OOpallleHud C  BEIIeCTBaMHU 51
71a00paTOPHBIM  O00OpPYJOBAaHUEM; TMPEACTABISITh PE3yJIbTaThI
XMMHYECKOTO DKCIepuMeHTa B (opMe 3alucu ypaBHEHHA
COOTBETCTBYIOIINX pPeaKIuid u (OpPMYITUPOBATh BHIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB;

- YMeTh aHaJU3WpPOBAaTh XUMHUYECKYI0  HH(OpMAaIHUIo,
MOJIYy4YaeMyl0 W3 pPa3HbIX HCTOYHUKOB (CPEACTB MacCOBOM
nHpopmanuu, cetb UHTEpHET U ApyTHE);

- BJIaJIETh OCHOBHBIMU METOJIaMU HAyYHOT'O MO3HAHUS BEUIECTB
U  XAMHYECKHX  sBIeHWU  (HAOmIomeHue,  U3MEpeHHeE,
SKCHEPUMEHT, MOJEIUPOBAHUE);

- YMETh IPOBOJUTH PACUeThl MO XUMHUYECKUM (opMysiaM U



uHpOpMALlUM W3 HCTOYHHKOB Pa3HBIX
TUIIOB, CaMOCTOSITE€IbHO OCYIIECTBIIATH
NOWCK, AaHalu3, CHCTEMAaTHU3alUI0 U
MHTEpIpeTannio HHPOPMaIUK Pa3InYHbIX
BUJIOB U (POPM IIPECTABICHHUS;

- co3gaBaTb TEKCThl B
dopmarax Cc  ydeToMm
uHpoOpMaLUU U  1LIeJIeBOH
BbIOMpas ONTUMAJIBHYIO
NPEJCTaBICHNUS U BU3yaIU3alH;

- OLICHUBATh JIOCTOBEPHOCT,
JETUTUMHOCTb uHpopManuuy, ee
COOTBETCTBHE TIPAaBOBBIM U MOPAIBHO-
TUYECKUM HOpMaM;

- UCTIOJTb30BaTh cpezacTsa
MH(POPMALMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B pEIICHHWH KOTHUTHUBHBIX,
KOMMYHHUKAaTHUBHBIX W OpraHU3allMOHHbBIX
3ajady  Cc  coOmoeHueM — TpeOoBaHUI
SPrOHOMHUKH, TEXHMKH O€30MacHOCTH,
THUTHUEHBI, PecypcocOepekeHusi, IPaBOBBIX
u TUYECKHUX HOPM, HOpM
nH(pOpMaIMOHHOW 0€30MMacCHOCTH;

- BJIQJIETh HAaBbIKAMM PACIO3HABAHUS U
3auThl MHMOpManuu, THHOPMAITMOHHON
0€30IMaCHOCTH JIMYHOCTH;

Pa3INIHbIX
HAa3HAYCHUA
ay,Z[I/ITOpI/II/I,

(opmy

YPAaBHEHUSM XHMHUYECKUX PpPEaKUUd C  HUCIOJb30BAHUEM
bu3NYeCKUX  BEJIMYMH, XapaKTepU3YIOUIMX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oOBeMa (HOpMaJbHbBIE
yCIIOBUSI) Ta30B, KOJMYECTBAa BELIECTBA; HCIOJIb30BaTh
CHUCTEMHBIE XMMHYECKHE 3HAHUS ISl MPUHATUS PELICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CUTyalUsX, CBS3aHHBIX C
BEIIECTBAMH U UX TPUMEHEHUEM



OK 04 PaGoTaTh B KOJUIEKTHBE U
KoMaHjie, 3 (HEKTUBHO
B3aMIMO/ICHICTBOBATH C KOJIJIETaMU,
PYKOBOJICTBOM, KIIMEHTAMHU.

- TOTOBHOCTH K  CaMOpa3BHTHIO,
CaMOCTOSATEIIFHOCTH ¥ CaMOOIIPEIEIICHUIO;
-OBJIa/IEHNE HaBbIKaMU yueOHo-

HCCIICIOBATEIbCKOM, MPOEKTHOM
COIIMAILHOM JeSITEIIbHOCTH,
OBjaieHHe YHUBEPCAJIbHBIMUI

)51

YMETh TIAHUPOBATh U BBHITIONHATh XHUMHUYECKUN DKCIIEPHUMEHT
(mpeBpamieHus: OpraHMYECKMX BEIIECTB NPU HAarpeBaHHH,
MOJIyYCHUE STWICHA U M3YYCHHE €r0 CBOWCTB, KaueCTBEHHBIC
peakiMu Ha albJCTHABI, KpaXMal, YKCYCHYIO KHCJIOTY;
JneHatypamnusi OCIKOB IMPU HArpeBaHWU, I[BETHBIC PEaKIUU
OCIIKOB; TPOBOJMUTH PEAKIIMH HOHHOTO OOMEHA, OMPEIeIATh



OK 07. CopeiicTBOBaTh COXPAHECHUIO
OKpYXKaIoIleu cpebl,

KOMMYHHUKATHUBHBIMU /I CTBUSIMH
0) coBMecTHAasI 1eITeJIbHOCTD.

- MOHUMATh " HCIIOJIb30BaTh
MIPEUMYIIEeCTBa KOMAaHIHOM n
WHIUBUTyaIbHOU PabOTHI;

- MIPUHUMATh LeIu COBMECTHOM
JICATCIIBHOCTH, OpraHU30BbIBATH 5
KOOPJIMHHUPOBATh  JACHCTBUS  TI0 €€

JOCTIDKSHHIO: COCTABIIATh IIJIaH ACHCTBUM,
pacupenensiatb poiad € Y4YEeTOM MHEHHM
Y4aCTHHUKOB O6CYMQRHB PE3YJIbTAaTHI
COBMECTHOH paboThI;

- KOOPJUHHUPOBATh U BBHIIOJIHATH pabOTy B
YCIOBUAX PCAJIBHOI'O, BHPTYAaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYILIECTBIISATh IMO3UTHBHOE
CTpPaTEruyecKoe IOBEICHUE B PaA3JIMYHBIX

CUTYyallUsX, IMpPOSBIATh TBOPYECTBO M
BOOOpakeHue, ObITh MHULMATUBHBIM
Osiaanenne YHHUBeEpCAIbHbIMH

pPeryJsiTHBHbIMH JeHCTBHAMM:

') NPUHSATHE Ce0s1 U IPYTHX JIIOIeid:

- TpPUHUMATh MOTHUBBI M ApPTyMEHTHI
JIPYTUX JIIOJEU NpU aHAIN3E PE3yJIbTaTOB
JIeATEIbHOCTH;

- MPU3HABATh CBOE MPABO U MPABO JIPYTUX
JIOJIEH Ha OIIMOKU,

- pa3BUBATh CIIOCOOHOCTH MOHUMATH

MUP C MO3UIMHU APYTOro YEIOBEKa

B 0012cTHIKOJIOrHYECKOr0
BOCIIMTAHUA:

Cpeay BOJAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMU Ha CyIb(aT-
, KapOOHaT- U XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHS; pellaTh

SKCHEpPUMEHTAJIbHBIE 3aJauu 1o TemMaM "Meramwisl"  u
"Hemeramnsl") B COOTBETCTBHMM C IIpaBUJAMH  TEXHHKHU
0e30MacHOCTH  TpH  OOpalieHud ¢  BEIIeCTBAMHU U

71a00paTOpHBIM  000PYJOBAaHUEM; MPEICTABIATh PE3YJIbTATHI
XMMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amuch ypaBHEHHUN
COOTBETCTBYIOIIUX pEaKIUil ¥ (OpMyJIHpPOBaTh BBIBOABI Ha
OCHOBE 3THUX PE3YJIbTaTOB

- chopMUpOBaTh YMEHUS PUMEHSTH MOTYYSHHbIE 3HAHUS JIJIS
O0O0BSICHEHUS YCIOBUN POTEKAaHUSI GU3NYECKUX SBJICHUH B
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pecypcocOepexeHmIo,
2 PeKTUBHO NEHCTBOBATH B
YpE3BBIYAHBIX CUTYAIHSIX

- ¢(OPMHUPOBAHHOCTD IKOJIOTHUECKON
KYJbTYpbl, IOHUMAHUE BIHUSIHUSA
COLIMAIbHO-OKOHOMUYECKHX IIPOLIECCOB Ha
COCTOSIHHE MPUPOTHON U COIUATILHOU
CpeJibl, 0CO3HaHHE II100aIbHOIO
XapakTepa dKOJOTHUYECKUX MPodieM;
- INIAHUPOBAHUE U OCYILECTBICHUE
JIEMCTBUM B OKpYXarollel cpesie Ha
OCHOBE 3HaHHs LIeJIel YCTOWYNBOIO
Pa3BUTHS YEJIOBEUYECTBA;

AKTHBHOE HETPUATHE ICHCTBH,
MIPUHOCSIIMX BpeJ OKpYKaroUel cpefe;
- YMEHUE NPOrHO3UPOBAThH
HEeOIaronpUsITHBIE YKOJIOTHUECKHE
MOCJIEACTBUSI IPEATIPUHUMAEMBIX
JIEUCTBUM, IPEAOTBPALLATD UX;

- paclIMpeHHe ONbITa AESITEIbHOCTU
HKOJIOTMUYECKOM HAIIPaBJIEHHOCTH;

- OBJIaJIEHUE HaBbIKAMU y4eOHO-
HCCIIEIOBATENILCKON, TPOEKTHOU U
COLIMAIBHON JEATEIbHOCTH

MPUPOJIE U AJIS IPUHSITUS MPAKTUUYCCKUX PEILICHHI B
IIOBCETHEBHOM KH3HU JUIA o0ecIieueHust 6e301acHOCTH MPpH
oOpamieHnu ¢ OBITOBBIMH MPHUOOPAMH U TEXHUUYECKUMHU
yCTPOMCTBaMHU, COXPAaHEHHUS 3710POBbS M COOIIIOZCHUS HOPM
HKOJIOTUYECKOTO MTOBEJICHHS B OKPY’KaIOLIEeH Cpe/ie; TOHUMaHHe
HEOOXOANMOCTH IPUMEHEHHS JOCTHIKEHUH (DU3UKH U
TEXHOJIOTHH [T PallMOHAIBHOTO MPHPOJIOTIOIB30BAHUS

11



2. CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJILHOM

JUCHUIIIIUHBI «XUMMUSI»
2.1. O0beM TUCUMILIMHBI M BUAbI Y4e0HOI padoThI

Bupa yueOHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOIM MPOrpaMMBbI AN CHMIIJIMHbBI 68
B T.4.

OcHoOBHOE cojiep:KaHue 64
BT. 4.:

TEOPETUIECKOE O0yUeHUE 34
MPAKTUYECKHUE 3aHATHUS 20
1abopaTOpPHBIE 3aHIATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 4
(coneprxaHue MPUKJIATHOTO MOIYJIs1)

BT. U.:

TEOpeTUIeCcKoe 00yueHue 2
MPaKTUYECKHUE 3aHSATHUS 2
IIpomeskyTounast arrectanus (JuddepeHIMpOoBaHHbIN )

3a4er)
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2.2. TemaTnyeckuii IJIAH U COJAEP:KAHUE TUCHUTLUTUHBI « XUMHSD)

HaumenoBanue Conep:kanue yueOHOro Marepuaja (0CHOBHOE M NPodecCHOHAILHO OPHEHTHPOBaHHoe) O0bém | Popmupyembie
pa3/iesioB U TeM JadopaTopHbIe U MPAKTHYECKUE 3aHATHS, IPUKJIATHON MO1YJ/Ib 4YacoB | KOMIeTEHUHH
1 2 3 4
Coaep:xaHue y4eOHOro MaTepHaJia 64
Pasnen 1. TeopeTnyeckue 0CHOBbI XUMHU 18
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 4 OK 01
OcCHOBHBIE XUMHYECKHE | XMMUYECKUI AJIeMEHT. ATOM. S1po aroma, M30TONBI. DJICKTPOHHAs 000J0YKa. DHEPreTHYecKue
NOHATUS M 3aKOHBI, |yPOBHH, MOAYPOBHH. ATOMHBIE OpOUTan M, s-, P-, O- smemeHThl. OCOOCHHOCTH pAacCIpeIeICHUs 5
CTpOEHHE aTOMOB |3JIEKTPOHOB MO OpOUTAIAM B aTOMax »3JIEMEHTOB IEPBBIX YETHIPEX NEPUOAOB. DJEKTPOHHAs
XUMHYECKHX KoH(urypaius aroMmoB. OCHOBHbBIE XUMUYECKUE 3aKOHBI
AJIEMEHTOB IpakTnyeckue 3aHATHSA
[Tpaktnyeckass pabora Nel. «OcHOBHBIE KOJIMYECTBEHHBIE 3aKOHbI B XHUMHMHM M pacyeTsl IO
YpaBHEHUSAM XUMUUYECKHUX PEAKIIUAI.
OTHOCUTENbHBIE aTOMHAsi W MOJIEKYyJisipHas Maccbl. MonsipHas Macca. KoamdecTBo BellecTBa. 2
MaccoBas noins BemecTBa. 3akoH ABorajapo. MossapHblil 00beM ra3oB. OTHOCUTENBHAS TUIOTHOCTD
ra3oB. PacueTsl 10 ypaBHEHUSAM XMMHUYECKHUX PEAKIUI C UCIIOJIB30BAaHUEM MACCOBOM JI0JIN BEILIECTBA,
o0beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Copepxxanue yuyeOHOro MmarepuaJia 2 OK 01
ITepnonnyeckuit 3axoH | [IpakTHyecKue 3aHATHS OK 02
" [Teprogmueckas |IIpaktuyeckas padora Ne2. «M3yueHHe MEPUOAMYCCKHX 3aKOHOMEPHOCTEH M HMX B3aUMOCBSI3H CO IIK?...
CUCTECMa XHMMHYCCKHX |CTPOCHHEM aTOMOBY. 2
anementoB  JI.  W. |Tlepuommueckas cucrema xumuueckux snmemeHToB JI.M. MenneneeBa. CBsi3b MEPUOANICCKOTO 3aKOHA
MenneneeBa, ux cBs3b |u IleproauyecKoll CHCTEMBI XHMHYECKHX DJICMEHTOB C COBPEMEHHOM TeOphel CTPOEHHS aTOMOB.
C COBPEMEHHOM |3aKOHOMEPHOCTH H3MEHCHHUSI CBOMCTB XHMMHYECKHX JJIEMEHTOB, 00pa3yeMbIX HMH MOPOCTBIX U

! O6pasoBarenbHas OpraHU3ays BIPaBE CAMOCTOATENBHO OIPEAEIATH HOCIE0BATENLHOCTh H3YYEH S Pa3aelioB U TEM, BXOAAMIUX B HHX, a TAKKE NIEPEPACIIPEENATh KOIMIECTBO YaCOB I
OCBOCHHS 00YYAIOIIMIMUCS YI€OHOTO MaTepralia, C y9eTOM JIOTUKH (POPMHPOBAHUS TUCIMIDIMHAPHBIX PE3YJIHTATOB, OOLINX M MPO(PECCHOHATBHBIX KOMITETCHIIUH, MEKIIPEIMETHBIX CBSI3€H ¢
JIPYTUMH TUCITUTUTMHAMHA 00111e00pa30BaTeIbHOT0 U 00IIenpodecCHOHANBHOTO ITUKI0B yueoHoro miada OIT CITO.

2 VxaswmBatorcsi 11K, smemMeHTHI KOTOPBIX (GOpPMHPYET NPHKIAMHOH MOZYynb (HpOo(EecCHOHANTHLHO OPHEHTHPOBAHHOE cojepikanue) B coorBercTBHM ¢ ®I'OC CIIO peanusyemoii
npodeccun/cnenuansaocta CI1IO 13



Teopuen CTPOEHHMS |CIIOKHBIX BEIIECTB 110 IpynnaMm U nepuojaaM llepuonndeckoil cucteMpl. 3HaU€HHUE MTEPUOJUUECKOIO
aTOMOB 3aKOHA U CUCTEMBbl XUMUYeCKUX 31eMeHToB JI.11. MeneneeBa B pa3BUTHH HayKH.
VYcTaHOBIEHUE CBA3M MEXJY CTPOCHHUEM aTOMOB XUMHUYECKMX 3JEMEHTOB M IEPUOAMYECKUM
U3MEHEHHEM CBOMCTB XMMMUYECKHX 3JIEMEHTOB U UX COEJIMHEHHH B COOTBETCTBHM C IIOJIO)KEHUEM
Ilepuonnueckoir cucrembl. PemeHue NpPakKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTepU3alulo XUMHYECKMX 3JeMeHTOB «Meraminyeckue / HEMETaJIMYeCKUe CBOWCTBA
XUMHUYECKUX D3JEMEHTOB B COOTBETCTBUM C MX DJEKTPOHHBIM CTPOCHHUEM U IIOJIOKEHUEM B
MIEPUOIMYECKON cucTeMe XuMuueckux aiemenToB /.M. MenaeneeBa»
Tema 1.3. Copnepxxanue y4eOHOro MmaTepuaJia OK 01
Crpoenne  BemectBa | CTpoeHue BeliecTBa. XMMHUYECKash CBsA3b. BHIbI XuMHUYECKO# CBs3M (KOBaJCHTHAs HEMOJSpHAs U
Y IIPUPOJIAa XMMMYECKOU | TIOJISIpHAs,, MOHHASI, METaJUIM4YecKas). MexaHu3Mbl 00pa3oBaHMs KOBAJCHTHOW XMMHYECKOW CBSI3U
cBs13u. MHoroobpasue | (0OMeHHBIIH u JIOHOPHO-aKLENTOPHBIH). Bonoponnas CBSI3b. BanenTtHOCTS.
BELIECTB OnekTpooTpulaTesIbHOCTh. CTeneHb OKUcaeHUsl. IOHbI: KaTHOHBI M AHHOHBI
IIpakTH4yecKkue 3aHATHS
[Tpaktuyeckas padora Ne3. «CTpoeHne BemecTBa U MPUPOIa XUMUIECKOHN CBS3HY.
JleMoHCTpanus Mojiesielt KpUCTAIIIMYECKUX PELIETOK: HOHHOU (XJI0pU HAaTpUs), aTOMHOM (rpaduT u
ajmas), MOJIEKYJISIPHOM (YTJICKUCIBIN Ta3, o), METALTNYECKON (HaTpuii, MarHuii, Menp). Permenue
NPaKTUYECKUX 3aJaHUi Ha COCTaBJICHHME »>JEKTpOHHO-rpaduyeckux Qopmyn siemeHToB 14
EPHUOJIOB
Tema 1.4. Copepxxanue yuyeOHOro MmarepuaJia OK 01
Knaccudpukanus, Knaccudukanus Heopranuueckux BemniecTB. HomeHkaTypa HEOpraHM4eCKHX BeELIECTB (OKCHIIBI, OK 02
u HOMEHKJIATYypa | TUAPOKCUIbI, KHUCIOTHI, COJH). BemiectBa MONEKYISIpPHOIO M HEMOJEKYJISIPHOTO CTPOCHHUS.
HEOpPraHUYECKUX ArperaTtHble cocTosiHUS BeulecTBa. Kpucraminueckue u amop@Hble BeliecTBa. 3aKOH MOCTOSIHCTBA
BELIECTB cocTaBa BeIllecTBa. THIBI KPUCTAUIMYECKHX pELIETOK (aTOMHas, MOJIEKYJspHas, WOHHasi,

MeTaJlJIM4ecKast). 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THUIA KPUCTAIIINYECKON PeIIETKU

IIpakTnyeckue 3aHATHS

[TpakTiueckas pabota Ned4. «kHomeHKI1aTypa HEOPTAaHUYECKUX BEIIECTBY.

Pemenne npakTuyeckux 3aJaHUi MO KiacCU(pUKALMK, HOMEHKIAType U XUMHYECKHM (popMmysiaM
HEOPraHMYECKUX BEIIECTB PAa3IMUHBIX KJIAcCOB (yrapHbIM ras, YIJIEKHCIBIA Ta3, aMMHaK, ralieHas
W3BECTh, HETAIlIeHass W3BECTb, NMUTHhEBAsI COJA U JPYTWX): Ha3BaHUS BEIIECTB IO MEXIYHAPOIHON
(MIOIMAK) unm TpuBHAIBHONH HOMEHKJIAType M COCTaBlIeHHE (HOPMYyJIbl XUMHYECKHX BEIIECTB,
omnpejiesieHue MPUHAUICKHOCTH K Kinaccy. [lonck mHpOpMammm 1Mo Ha3BaHUSAM, HICHTH(UKATOPAM,
CTPYKTYpHBIM (hopmyrnam. AHaIU3 XUMHUYECKON WH(OpMALINHU, TOTydaeMOl U3 Pa3HBIX UCTOYHHUKOB
(cpenctB MaccoBoi nHopmaruu, cetb IHTEpHET 1 Ipyrue)
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Tema 1.5.
Tunet XUMHUYECKHUX
peakuui

Coaep:xxanue y4eOHOro MaTepuaJa

Xumudeckas peakius. Kimaccudukaiuss XUMUUECKUX PEaKIMil B HEOPTaHMYECKOM W OpraHu4eCcKou
XUMHMH. 3aKOHbl COXpPaHEHMsI MacChl BEIIECTBA, COXPAHEHMUsS M IPEBPALLEHUS HHEPrUM IpuU
XUMHUYECKUX peakiusax. OKUCIUTEeIbHO-BOCCTAHOBUTENbHBIE peakiuu (YpaBHCHHS OKHUCIICHHS-
BOCCTAaHOBJICHUA, CTCIICHDb OKUCJICHUA, OKHUCIINTCJIb u BOCCTaHOBUTCIIb, OKHCJIUTCIIBHO-
BOCCTAHOBHTEIIbHBIC PEAKIMA B TMPHUPOJE, MPOU3BOJACTBEHHBIX MpPOIECcCaX W IKU3HEACATCIbHOCTH
OpPraHu3MOB)

OK 01
IIK 1.5

Tema 1.6.
CKOpOCTh  XMMHYECKUX
peakimii. XUMHUYECKOE
paBHOBECHE

Coaep:xxanue yueOHOIro MaTepHuaJia

CKOpOCTh peakIuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAaKTOPOB: MPUPOJIBI PEArUPYIOIMINX BEIIECTB,
KOHIIEHTpAllUl PEarupyroliux BeEIIECTB, TEMIIEpaTypbl W IUIOIIAJA PEAKIIMOHHON IMOBEPXHOCTH.
TeroBeie 3(DPEKTBI XUMUYECKHX PEAKIUA: SK30- W SHAOTEPMHUYECKHE peakiuu. OOpaTumbie
peakiuu. XuMU4ecKoe paBHoBecue. DakTophl, BIMUSIONIME HA COCTOSAHUE XUMUYECKOTO PaBHOBECHS
(KOHIIEHTpAIMsl pEearecHTOB WM TPOAYKTOB peakiuu, JaBieHue, temmeparypa). [lpunuun Jle
I[MIaTense

HpaKTuquRue 3aHATHSA

[Tpaktuyeckas padora NeS. «Bnusiaue paznuyHbix (aKTOPOB HA CKOPOCTh XUMHUECKOW PEAKIIUN.
Pemenue npakTHKO-OpUEHTUPOBAHHBIX 33aJaHUN Ha aHanu3 (PAKTOPOB, BIUSIOIIMX HAa U3MEHEHUE
CKOPOCTH XMMHUYECKON peakiuu. 3aBUCUMOCTb CKOPOCTU XMMHUYECKOW peaklUu OT MPUCYTCTBUS
KaTaJau3aTopa Ha IPHUMEPE Pa3IOKEHUs MEPOKCHAA BOAOPOAA ¢ MOMOINBIO JTUOKCHUAA MapraHia u
Karayassl. Pelenre npakTuKo-OpUEeHTUPOBAHHBIX 3alaHUi Ha NTpuMeHeHne npuHnuna Jle-Ilarense
JUISL HAXO’KJIEHUSI HAIpaBJIEHUS! CMEIIECHNs PaBHOBECHS] XMMHUUYECKON peaklnH U aHaau3 (pakTopos,
BIIMSAIOIIMX HA CMELICHUE XUMUYECKOI0 PaBHOBECUS

OK 01
OK 02
IIK...

Tema 1.7.

PactBopsl, Teopus
AJIEKTPOIUTAYECKON
NUCCOIMAIMA U MOHHBIN
oOMeH

Coaep:xanue yueOHOIro MaTepHuaJia

PactBopsl. Busibl pacTBOpOB 10 coep)aHUIO PacTBOpEeHHOTO BemiecTBa. PactBopumocts. [lonsiTie 0
JTUCIIEPCHBIX cucTemMax. VICTHHHbBIE M KOJIJIOMIHBIE pacTBOPBL. MaccoBasi 107151 BEUIECTBA B pacTBOPE.
[Tonsitue o BomopoaHom mokaszarene (pH) pactBopa. Dnexrponutuueckas nuccormanus. CibHbIE U
cl1a0bIe DIIEKTPOIIUTHI, HEAJIEKTPOJIUTHL. Peakiiuu HOHHOTO oOMeHa

JlabopaTopHbIe 3aHATHS

JIaGoparophas pabota Nel «IIpuroroBneHnue pacTBOpPOB.

[IpuroroBnenne pacTBOpPOB 3aJaHHOM MACCOBOM JOJEH pPacTBOPEHHOIO BEIIECTBA, IPOBEACHUE
peakiuii HOHHOrOo OOMEeHa, OmpeJeNieHHe CpeAbl PacTBOPOB BELIECTB C IMOMOIIbIO YHHBEPCAIBLHOTO
UHAMKaTOopa (Kucias, HEWTpaibHas, LIENOYHas). 3a/JaHus Ha COCTABJICHHE MOHHBIX pPEaKIHil.
Pemienne npakTHKO-OPUEHTHPOBAHHBIX PACYETHBIX 33JaHUN HA PACTBOPHI, UCIIOIb3YyeMbIe B OBITOBOM
U TIPOMU3BOJICTBEHHOMN JEATENbHOCTH YEJIOBEKA

OK 01
OK 02
OK 04
OK 07
IIK...
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KonTtpouabnas pa6ora 1 |CtpoeHue BeniecTsa 1 XMMHUECKUE peakiuu (1o pasaeny 1)

Pasnea 2. Heopranuyeckasi Xumust

10

Tema 2.1.
DOU3NKO-XUMHYECKUE
CBOICTBa
HEOPraHUYECKHUX
BCIISCTB

Conep:xxaHue y4eOHOIr0o MaTepHuaJia

Mertamnsl. [lonoxxenue metaiuioB B [lepnoandeckoil CUCTEME XUMHUYECKHUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOCHHUSI 3JIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmme (u3ndeckue CBOWCTBA METALIOB.
CmiaBbl METaJUIOB. ODJIEKTPOXMUMHUYECKUH psJl HANPSHKEHUH METauioB. XHMHUYECKHE CBOMCTBA
BOKHEUILIMX METAJUIOB (HATPHUH, KaJIUii, KaJbllUi, MATHUN, AJIFOMUHUHN, [IMHK, XPOM, JKEJIe30, ME/lb) U
ux coenuHeHnid. O0mmMe crnocoObl MonyYeHus MeTauioB. [IpuMeHeHne MeTallJIoB B OBITY M TEXHUKE

Hemeramnsl. Ilonoxxenne HemeraiuioB B Ilepuonmnueckoi cuctemMe XUMUYECKHX diemeHToB .M.
MenpeneeBa U 0COOGHHOCTH CTPOCHHSI aTOMOB. DHU3MYECKHE CBOMCTBA HEMETAIUIOB. AJUIOTPOMUS
HEMETAUIOB (HAa TpHUMEpe KHUCIopoaa, cepbl, ¢ocdopa u yriepona). XUMHYECKUE CBOWCTBA H
MPUMEHEHNE BaKHEHIIINX HEMETaJIOB (TalOreHOB, Cephl, a30Ta, hocdopa, yriepoaa u KpeMHHUs) U UX
COEUHEHUI (OKCHIOB, KHUCIIOPOACOAEpKAIIUX KHCIOT, BOJOPOAHBIX coeauHeHuil). [Ipumenenue
BKHEHIINX HEMETAJUIOB U MX COSTMHEHUI

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4YCCKUX BCIICCTB (OKCI/II[OB, THUAPOKCUIOB,
KHUCJIOT, coJieil u )lp) I'eneTnueckas cBA3b HEOPTraHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K PA3JINIYHBIM
KJj1accaM. 3aKOHOM€pHOCTI/I B HM3MCHCHHMHU CBOMICTB MIPOCTBIX BCHICCTB, BOAOPOAHBIX COG)II/IHGHI/II\/'I,
BBICHIUX OKCUJA0B U THAPOKCHUIOB

HpaKTuqecm[e 3aHATHSA

[TpakTryeckas pabora Ne6. «DU3MKO-XUMUUECKUE CBOMCTBA HEOPTaHMUECKUX BEIIECTB.
CocraBiieHre ypaBHEHHH XMMUYECKUX PEAKIMM C y4yacTHEM IPOCTBIX U CIOXKHBIX HEOPTraHMYECKHUX
BEIIECTB: META/VIOB U HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCJIOT, OCHOBAaHUN M aM@pOTEpHBIX THUIPOKCHUIOB; HEOPraHUYECKUX COJIEH,
XapaKTEepU3yIOLINX UX CBOMCTBA.

Pacuérbl mMacchl BemiecTBa WM o0bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00bEMY OJHOTO M3 YYacTBYIOUIMX B PpEaKIUM BEHIECTB, pacuéThl Macchl (00bEMa, KOJIMUYECTBa
BElIeCTBa) MPOAYKTOB pPEAKIMH, €CIM OJHO M3 BEIIEeCTB HMeeT IpuMecu. PerieHue mpakTHKO-
OPHEHTUPOBAHHBIX 3a/laHUIl Ha CBOWCTBa, COCTaB, IOJlyueHHE M Oe30macHOe HCIOJIb30BaHUE
BaKHEHIINX HEOPraHWYECKHX BEUIECTB B ObITY M NMpodecCHOHaIbHON AesITEIbHOCTH YeJIOBEKa

OK 01
OK 02
OK 04
IIK...

Tema 2.2.
WNnentuduxarms

Coaep:xxanue yueOHOIro MaTepuaJia

JlabopaTopHble 3aHATHS

OK 01
OK 02
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HEOPraHUYeCKUX
BEIIIECTB

JIaboparopHast pabota Ne2 «neHTudukamnmsi HEOPraHUIECKUX BEIIECTBY.

PelieHre SKCHEPUMEHTANBHBIX 3a/a4 110 XMMHUYSCKMM CBOWCTBAM METAUIOB M HEMETALIOB, IO
pacro3HaBaHHUIO M MOJYYCHHIO COCIMHCHUN META/UIOB M HEMETAJUIOB (B3aMMOJICHCTBHE THIPOKCHIA
AIOMHHUS C PAcTBOpaAMM KHCJIOT W Ienoueit,). MaeHTHU(HUKAUS HEOPraHMYECKUX BEIIECTB C
HUCIIOJIB30BAHUEM HUX (1)I/I3I/IKO'XI/IMI/I‘-I€CKI/IX CBOI‘/JICTB, XapaKTCPHBIX KAYCCTBCHHBIX peaKHHﬁ.
KauecTBeHHbBIC peakiu Ha CyJbdar-, KapOOHAT- U XJIOPHI-aHUOHbBI, Ha KATHOHBI METAJUIOB M KATHOH
AMMOHUA

OK 04

KonTtpouabnas paéora 2

CBolicTBa HEOPraHUYECKUX BELIECTB (110 pasnerny 2)

Paznea 3. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHM

Tema 3.1.
Knaccudukanus,
CTPOCHHE u
HOMCHKJIATypa
OpPraHMYECKUX BEILECTB

Coaep:xanue yue0HOro MaTepuaJia

[Ipenmer opraHWyYecKOl XUMHM: €€ BO3HMKHOBEHME, PA3BUTHE W 3HAYEHUE B TOJYYECHHH HOBBIX
BEIIECTB M MaTepuaioB. Teopus CTpoeHUs oOpraHudyeckux coeauHeHuit A.M. bytneposa, eé
OCHOBHBIC MMONOXKEeHUS. CTPYyKTypHBIE (OPMYIIBI OPraHUYECKHX BEMIECTB. | OMOJIOTHS, M30MEpHs.
XHUMHUYECKas CBA3b B OPraHUYECKUX COCTMHEHUSX: KPaTHbIE CBSI3H, G- U T-CBS3HU.

[IpencraBnerne o kinaccuUKAIMM OPraHWMYECKHX BemeCTB. HOMEHKJIAaTypa OpraHuYecKuX
COCIMHEHMI (CHUCTeMaTUyecKas)) U TPUBHAIbHbIE HA3BaHMUS BaKHEHIIMX IMPEACTAaBUTENEH KIIACCOB
OpraHN4eCKHUX BEIIECTB

HpaKTuqecm[e 3aHATHSA

[TpakTuueckas pabora No7. «HomeHkIaTypa opraHHuecKUX BEIIECTBY.

O3HakomiieHHE ¢ 00pa3aMyu OpraHMYeCKNX BEIIECTB U MaTepuallaMi Ha MX OCHOBE, MOZICITUPOBAHHE
MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAONIOJCHHE M OIMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB TIO
MIPEBPACHUIO OPraHUYEeCKUX BEIIECTB NMPU HAarpeBaHWH (IUIABJICHHWE, OOYTIMBAaHWE W TOPEHUE).
CocTtaBiieHHe TIONHBIX M COKPAIIEHHBIX CTPYKTYpPHBIX (DOPMYyJ OpraHMYECKHX BEIIECTB OTIEIbHBIX
KJIACCOB, HWCIIOJIb3YS WX Ha3BaHUS 10 CUCTEMATHYECKOW M TPUBHAIBHON HOMEHKJIAType (STHIICH,
alleTHiIeH, TIIMIEpHH, ¢eHon, (hopManbAeTui, YKCYCHas KHUCIIOTa, TTUIMH). PacueTsl mpocTteifmieit
(hopMYJTBI OPTraHNYECKOM MOJIEKYIIBI, UCXOIs U3 DJIEMEHTHOTO cocTana (B %)

OK 01

Pazpnen 4. YrieBonopoabt

10

Tema 4.1.
YrneBomopoasl U HX
MPUPOJHbIE MCTOYHHUKHU

Conep:kaHue y4eOHOro MaTepuaJjia

[IpenenbHBIC YIIIEBOAOPOIBI (aJTKaHBI): COCTaB W CTPOCHHE, TOMOJIOTHYECKUN psif. MeTaH W dTaH:
COCTaB, CTpOEHHE, (U3MYEeCKHe M XHUMHUYECKHE CBOWCTBA (PEakiMu 3aMelIeHUS U TOpPEHUs),
MOJYYEHUE U TPUMEHEHUE.

OK 01
OK 02
OK 04
IIK...
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HenpenenbHbie yriaeBoaopoib! (aIKEHbI, aTKaAUCHBI, ATKUHBI).

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHUU psAl. OTWICH W TIPOMHIICH: COCTaB, CTPOEHUE,
¢u3nUecKkrue M XUMHUYECKHE CBONCTBA (pEakiMu THUIPUPOBAHWS, TATIOTEHUPOBAHUS, THUIpATALUH,
OKHCJICHUS U TIOJIMMEPHU3AIINH ) TIOJyYCHNUE U TPUMEHEHHE.

Anxamuensl: OyramueH-1,3 u wmermnOyraaweH-1,3, XUMHUECKOE CTPOCHHE, CBOWCTBA (peakius
MOJUMEPHU3AIMH ), IPUMEHEHHUE (111 CHHTE3a IPUPOJIHOTO U CHHTETHYECKOTO KaydyKa U PE3HHBI).
ATKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHYCCKHIA s/l ALIETUIICH: COCTaB, XUMUYECKOE
cTpoeHue, (GU3MYECKHEe M XUMHUYECKHE CBOMCTBA (pEakIMu TUAPUPOBAHMS, TaJIOTCHUPOBAHUS,
THIpaTaIllid TOPEHHUs), MOJyUeHHe U IMpuMeHeHne (MCTOYHHK BBICOKOTEMIICPATYPHOTO IJIAMEHHU ISt
CBapKH U PE3KH METAJLIOB)

Apomaruueckne yrieBoJopons! (apeHsl). beH3om W Toxyon: cocraB, CTpoeHHE, (GU3NYECKHE H
XMMHUYECKHE CBOWCTBAa (pEaKLUUU TaJIOTEHUPOBAHUS M HUTPOBAHHUA), MOJIYYEHHE M IPUMEHEHHUE.
TokcuuHOCTh apeHOB (BiIHMsSHUE OCH30Jla Ha OpPraHW3M uYelloBeKa). ['eHeTHdeckas CBs3b MEKIy
YTJIEBOIOPOAAMH, IPUHAUICKAIIUMHI K Pa3IMYHbIM KJIACCaM.

[TpupoaHBIe HCTOYHUKH YTIAEBOAOPOAOB. [Ipupoansblii ra3 u nonyTHele HedTsHbIe Ta3sl. HedTs u €€
npoucxoxzaeHue. CrnocoObl  nepepadOTKM  HEPTH: MEperoHka, KPEeKUHr  (TepMUYECKHUH,
KaTaJuTH4eckuii), nuponus. Ilpoaykrsl nepepaboTku HedTH, UX NPUMEHEHUE B NMPOMBIIUIEHHOCTU
U B ObITy. KaMeHHBIH yrosb U pOAYyKTHI €ro NepepadoTKu

Tema 4.2.
DOU3NKO-XUMHUYECKHE
CBOICTBa
YTJIEBOJOPOIOB

Conep:xaHue y4eOHOro MaTepuaJia

JlabopaTopHble 3aHATHS

JlabopaTtopHas padota Ne3 «CBoiicTBa yraeBOAOPOIOBY.

TpuBuanpHas W MeXIyHapOJHAas HOMEHKJIATypa, XHUMHYECKHE CBONCTBA, CIOCOOBI MOTy4YEHUS
yraeBogopoaoB. [lomydeHue STHIeHA W HM3yYEHHE €ro CBOWCTB. MOAETHpPOBaHHE MOJEKYlT W
XMUMHUYECKHX MPEBPAICHUI yIIeBOJOPOAOB (Ha MpHMEpe JTaHa, ITHUJICHA, aleTHICHAa W Jp.) U
TaJIOTeHOIPON3BOTHBIX

OK 02
OK 04

Pa3nen 5. Kuciiopogocoaep:kamue oprannyecKue coeinHeHust

14

Tema 5.1.
Cnuprel. ®enon

Conep:kanue y4eOHOIr0 MaTepuaJia

[MpenenbHbIe OJHOATOMHBIC CHHUPTHI (METAHOJ M ITAHON). CTPOCHUE, (U3MUYSCKHE M XUMHYCCKHE
CBOMCTBa (peakiMd C aKTHUBHBIMH MeETaIaMH, TaJOre€HOBOJOPOJIaMH, TOPEHHE), MPUMEHEHUE.
Bonoponnbie cBsi3u Mex1y MosieKyJdaMHu cnupToB. Pu3nonoruueckoe JeiHCTBHE METaHOJa U 3TaHOJIa
Ha OpraHu3M YEeJIOBEKA.

MHoroaroMHble CIUPTH (ITHICHIIIMKOIb W TJHIIEPUH). CTpOCHHUE, (U3UYECKHEe U XUMHUYCCKUE
CBOICTBa (BSaHMOHCﬁCTBHe CO IMCJIOYHBIMHU MCTAJIaMH, KAaUYCCTBCHHAA PCAKIIUA HAa MHOI'OATOMHBIC
cnupThl). Du3nonormyeckoe IEHCTBHE Ha OpraHU3M 4YenoBeka. [IpuMeHeHue TriauiepuHa u

OK 01
OK 07
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STWJIECHIJIUKOJIS.
®enon. CTpoeHre MOJEKYJbI, (hU3HUYEeCKUe U XUMHUYECKUEe CBOiicTBa eHona. ToKCHYHOCTE (eHoa,
ero (usmnonornyeckoe IeHCTBHE Ha OpraHu3M 4yenoBeka. [lpumenenue genona

Tema 5.2.
AJnbIeruasl.
KapOoHOBBIE KHUCTOTHI.
Crnoxuble 3¢upbl

Conep:kanue y4eOHOT0 MaTepuaJia

Anpaerunpl W KeTOHBI ((opMaNbIeruj, ameTanbIerTu], aleToH): CTPOeHue, (QU3NYECKUE W
XMMHYECKHE CBOMCTBA (peaKlMU OKUCICHHS U BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKIINH ), ITOJIyUCHHE
U IPUMEHEHUE.

OAHOOCHOBHBIE TpeNeibHbIe KapOOHOBBIE KUCIOTHI (MypaBbUHAs M YKCYCHas KUCJIOTHI): CTPOCHHE,
¢bu3nvecKre 1 XUMHYECKUE CBOMCTBA (00IIME CBONCTBA KUCIIOT, PEaKIHsl STCPUPHUKAINHN), TOTyICHHE
u npumeHeHue. CTeapuHOBas U OJEHMHOBAs KHUCIOTHl KaK MPEICTABUTENU BBICHIUX KapOOHOBBIX
KHMCIIOT. Mblj1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOILIEE AEHCTBHE.

Crnoxuble 3(pupbl Kak NMPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponu3 cioxkHbIX 3¢GupoB. Kupsl
I'maponus xupos. [Ipumenenune xupoB. buosornueckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xxanue yueOHOro MaTepuaJia

VrneBonsl: cocraB, KilaccH(UKaius yrieBoJoB (MOHO-, AW- W moiucaxapuzabl). ['mrokosa —
IPOCTEHUIINI MOHOCAXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI, (pU3nUYecKre 1 XUMUYECKUEe CBONCTBA
III0KO3bl (B3auMozaelictBue ¢ ruapokcuaoM meau (II), okucneHne aMMHUayHbBIM PacTBOPOM OKCHJIA
cepedpa (1), BoccTaHOBJIeHHE, OpOKEHHE TITFOKO3bI), HAXOXKIEHUE B MIPUPO/JIE, IPUMEHEHUE TIIFOKO3bI,
Ouosiornyeckas posib B JKM3HEIEATEIbHOCTH oOpraHu3ma denoBeka. dortocuHTe3. PpykTo3a Kak
U30MEp TIIIOKO3BI.

Caxapo3a — mpencTaBUTENb IUCAXApUAOB, TUAPOIU3 Caxapo3bl, HAXOXKAECHUE B IPUPOAE U
IIPUMEHEHHUE.

[Tonmucaxapuapl: KpaxmMal M LEIUII0I03a KaK INpUpOAHble mnoiuuMmepbl. CTpoeHue Kpaxmaiaza u
LEJITI0NI03b], (PU3NYECKHe M XMMHUYECKHE CBOMCTBA Kpaxmaia (TMIpOJIN3, KaueCTBEHHAsl peakuus C
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DOU3NKO-XUMHYECKIE
CBOMCTBA
KHUCJIOPO0COIePKAIINAX
OpraHN4YeCKHUX
coeIMHEHNH

Coaep:xanue yueOHOro MaTepuaJia

IIpakTnyeckue 3aHATHS

[TpakTrueckas padota Ne§. «HoMeHKIaTypa KHUCIOPOIOCOAEPIKAMUX OPTaHUIECKUX COSTUHEHUM.
TpuBnanpHas M MeXJIyHapoJHas HOMEHKIATypa, XHWMHYECKHE CBOWCTBA, CIOCOOBI IOJyYeHHs
CHUPTOB U (PEHONIOB, KAPOOHOBBIX KHUCIOT U 3(PUPOB, albAEru/I0B U KeToHOB. CocTaBieHHE CXeM
peakimii (B TOM 4YHCI€ TIO NPEIJIOKEHHBIM IIETIOYKaM MpPEBpalleHHi), XapaKTepHU3YIOLIHX
XMMHUYECKHE CBOMCTBA KUCIOPOAOCOAEPKALIUX OPraHMUYeCKUX COSIMHEHHM

JlabopaTopHasi padora Ne4. «XuMHUECKHE CBOMCTBA CIIUPTOB U YKCYCHOM KUCIIOTBD».
[IpoBenenue, HaOMIOAEHHWE M ONMCAHME JIEMOHCTPAIMOHHBIX  OMNBITOB: TOpPEHHE CIHPTOB,

OK 01
OK 02
OK 04
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KayeCTBEHHBIC pEaKIMM OJHOATOMHBIX CHHUPTOB (OKMCiIeHHe drtaHona okcugoM wmead  (11)),
MHOT'OaTOMHBIX CIHPTOB (B3auMOEHCTBHE TiuiepuHa ¢ ruapokcuaom wmeau (I1)), ambaerunmon
(oxucneHne aMMHaYHbIM pacTBopoM okcuaa cepedpa(l) u rumpoxcunom menu (I1), B3aumoneiicTeue
Kpaxmajia C H0JI0M), U3yYeHHE CBOWCTB PacTBOPA YKCYCHOU KHCIIOThI

Pa3nen 6. A3oTcoepxaiye opraHndeckie coeIMHeHust

I

Tema 6.1.
AMUHBI.
AMHWHOKHCIIOTEHI.
benxu

Conep:kanue y4eOHOTr0 MaTepuaJia

AMUHBI: METWJIIAMUH — IPOCTEHIIMM IpeACTaBUTE]Ib AMHMHOB: COCTAaB, XUMHYECKOE CTPOECHHUE,
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA, HAX0XKIEHUE B IPUPOJIE.

AMUHOKHCIIOTHI KaKk aM(OTEepHBIE OpraHnveckue coenuHeHns. Ou3nyeckre 1 XMMUYECKHE CBOWCTBA
aMMHOKUCJIOT (Ha puMepe INuMuHa). buonornyeckoe 3HaueHrne aMuHOKUCIOT. [lenTu sl

benku kak npuponHeie mnosuMepsl. llepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa OEIKOB.
XUMHUECKHE CBOICTBA OEIIKOB: TUAPOIIN3, IeHATYpallysl, KAYeCTBEHHbIE peaKLIMU Ha OEIKU

HpaKanecmle 3AHATHUSA

JlabopaTopHasn padora Ne5«CBoiicTBa a30TOCOAEpIKAIIMX OPTAHUYECKUX COSAMHEHUI.
dusnyueckre 1 XMMUYECKHUE CBOMCTBA aMUHOB (PEaKIUU C KHCIOTaMU U TOPEHHUs) U aMUHOKHCIIOT (Ha
npuMmepe riunuHa). HabnrogeHne u onucaHue JAEMOHCTPAIMOHHBIX OMBITOB: JIEHATypalus OelKoB
MIPU HATPEBAHWH, IIBETHBIC PEaKIIUK OEJIKOB

OK 01
OK 02
OK 04

Pa3gen 7. BbICOKOMOJIEKYJISIpPHBIE COeIMHEHHUSI

Tema 7.1.
[ImacTmaccel.
Kayuyku. Bonokna

Coaep:xanue yueOHOro MaTepuaJia

HpaKanecmle 3AHATHUSA

[TpakTuueckas pabota Ne9. «Cunres, aHanu3 v KiacCu(UKAIHSI BHICOKOMOIEKYIISPHBIX COSTMHEHUN
OCHOBHBIE TOHATHUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED, MOJIMMEP, CTPYKTYpPHOE
3BE€HO, CTENEHb NOJUMEpPHU3ALNHN, CPEOHsAs MOJeKyaspHas Macca. OCHOBHbIE METOJBl CHUHTE3a
BBICOKOMOJIEKYJIIPHBIX COSAMHEHUHN — MOTUMEPHU3aLIUsI U TOJTUKOHICHCAITHS.

OszHakoMJIeHHE ¢ o0OpasllaMu TMPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, ILIACTMAacC, Kay4dyKOB:
MJIACTMACChl  (TTOJIMATUJICH, TIOJUIIPONWIICH, TOJUBHUHWIXJIOPHI, TOJHCTUPON); HATYPAIbHBIA U
CHUHTETHYCCKUE KayuyKH (OyTaJreHOBBIN, XJIOPOIIPEHOBBIN U M30MPEHOBBIH); BOJOKHA (HATypaJbHbIE
(XJT0TIOK, MIEPCTh, MIENK), UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKUE (KalpoH 1
JIaBCaH)

OK 01
OK 02
OK 04
IIK...

KonTpoJsbHas paéora 3

CTpyKTypa ¥ CBOWCTBA OPraHMYECKHUX BEIIECTB (10 paszaeiaam 3-7)

IpodeccHonaIbLHO OPHEHTHPOBAHHOE COAepRaHue (ColepKaHue NPUK/IATHOI0 MOAY.Jisi)®
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Pasznen 8. Xumus B 6]:[Ty H HpOI/I3B0}ICTBeHHOI7I JACATCJIBbHOCTH Y€JI0BCKA

Tema 8.1.

XHUMHYECKHE
TEXHOJIOTHH

B MOBCETHEBHOM
u npodeCcCuOHAITBHON
JIeSITEILHOCTH YeJIOBEKa

Conep:kanue y4eOHOTr0 MaTepuaJa

[TpaBuiia 3KOJOTUYECKH IEIeCO00Pa3HOr0 MOBEACHUS B OBITY W TPYJIOBOW JEATEIHHOCTH B IENSIX
COXpAaHEHHUs CBOErO 3J0pPOBbS M OKpPY’KAIOIIEH NPUPOJHON Cpeabl, OMACHOCTb BO3JACHCTBHUS Ha
JKUBBIC OPTaHU3MbI OPTAHUYECKUX BEUIECTB OTIEIBHBIX KJIACCOB (YTIEBOIOPOMIBI, CIUPTHI, (DEHOIIHI,
XJIOPOPTraHUYECKHUE TPOU3BOAHBIC, AQIBICTHUABI W JIp.), IIOKa3aTelb MPEJACIbHO JOIMYyCTUMOMN
KOHIIEHTPALUH U €T0 UCIIOJIb30BaHHUE.

Ponp xumun B 00€cCIIiedeHHH YKOJIOTHYSCKOM, YHEPreTHYECKON M TUIIIEBON O€3011aCHOCTH, PAa3BUTHH
MEIWIIMHBI, CO3JaHWHM HOBBIX MaTepHalioB (B 3aBUCHUMOCTH OT BHUAa NPOdEeCCHOHATHLHOU
JIESATEeILHOCTH ), HOBBIX MCTOYHHUKOB YHEPruH (JIbTEpHATUBHBIC MCTOYHUKH SHepruu). [loHsTue o
Hay4HBIX METOJIaX MO3HAHMS BEUIECTB U XUMUUYECKHUX peakiuil. [IpencraBnenus 00 oOMUX HAYYHBIX
MPUHIIUIIAX TPOMBIIUIEHHOTO TMOJYYeHHUs] BaKHEHIIMX BelIecTB (HAa MpUMepax MPOU3BOJACTBA
aMMHaKa, CepHOM KHUCIIOThI, METAHOJIA).

XuMHS W 30POBbE YEJIOBEKA: MpaBuiia 0E30MaCHOTO MCIOIb30BAHMS JICKAPCTBEHHBIX MPENapaToB,
OBITOBOM XMMHH B IMOBCEAHEBHON KU3HU

IIpakTnyeckue 3aHATHSA

[Tpaktryeckas padora NelO. «[IpuMeHeHHEe XUMHUECKUX BEIIECTB U TEXHOJIOTUH ¢ ydeToM Oymyteit
poheCCUOHATILHON 1EATEIbHOCTI.

Pemenne kelic-3a1a4 1o TeMaM: MUIIEBBIE TPOIYKTHI, OCHOBBI PAIMOHAJIBHOTO NMUTAHUS, BaKHENUIINE
CTPOUTEIBHBIE U KOHCTPYKLIMOHHBIE MAaTE€pUalbl, CEIbCKOXO3AWCTBEHHOE IIPOU3BOACTBO, KPACKH,
CTEKJIO, KEpaMHuKa, MaTepuanbl s JJIEKTPOHMKH, HAHOMATEpHallbl, TEKCTUJIBHBIE BOJIOKHA,
MCTOYHUKH SHEPrHM, OPraHNYeCKUe U MUHEpalIbHble YA00pEeHMs, JeKapCTBEHHbIE U KOCMETHYECKUE
IpenapaTsl, ObITOBasi XUMUS, MATEPUAJIbI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

3amura: IlpeacraBneHne pe3yabTaToB pelleHHs Keic-3a1ad B (popMe MUHH-JOKIaAa (JOoMmycKaeTcs
MCI0JIb30BaHUE TpaduiYecKUX U IPE3EHTALMOHHBIX MaTEPHAIIOB)

OK 01
OK 02
OK 04
OK 07
IIK...

IIpoMeskyTOUHasi aTTeCTALMS N0 AUcHMIIMHE (TuddepeHInpoBaHHbIHN 3aueT)

Bcero

68
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3. YCJIOBUSI PEAJTU3ALIUU ITPOT'PAMMBI OBILIEOBPA30BATEJIBHOI
JUCLMUIIUHBI

3.1. TpeboBanusi K MUHUMAJIbHOMY MATEPHAJIbHO-TEXHNYECKOMY
ol0ecrnie4eHUI0

Jns peanuzanuu MporpaMMbl AUCHUIIIMHBL JOJKHBI OBITH MPEIYCMOTPEHBI CIEIyIOINe
CHeluagbHbIe TMOMEIICHUS: Yy4YeOHbIH KaOWMHET XUMHUM W/WIUM Y4eOHOM XHWMHYECKOU
naboparopuu.

O6opynoBanne yueOHOro KaOuHeTa (HarjsaHble MOCoOus): HAOOPHI MIApOCTEPKHEBBIX
MoOJIeJIell MOJIEKYJI, MOJIENHM KPUCTALTMUECKUX PEIIETOK, KOJUIEKIIMU TPOCTBIX M CIOXKHBIX
BEIIECTB W/MIM KOJUICKIUH IOJIMMEPOB; KOJUIEKIUS TOPHBIX MOPOJ U MHHEPAJOB, Ta0iuIa
Menneneesa.

Texuuyeckue cpeacrBa OOydYeHHUS: KOMIBIOTED C YCTPOMCTBaAaMH BOCHPOHM3BEICHUS
3ByKa, MyJIbTUMEIUA-TIPOCKTOP C SKPAHOM, MyJIbTUMENITHAS TOCKA.

Ob6opynoBanue nabopatopuu M paboyux MecT TabopaTopuu: MEH3YpKH, IMUIETKU-

KaIleJIbHUIIBI, TEPMOMETPbI, MUKPOCKOII, JIYTIbI, IPEIMETHBIC U IMOKPOBHBIE CTEKIIA, TUIAHIIETHI
JUIL KaleJIbHBIX peakuuii, QuibTpoBaibHas Oymara, MPOMBIBAJKH, CTEKISHHBIE MPOOHPKH,
pe3UHOBBIE TMPOOKH, (oHApWKH, HAOOp pPEAKTUBOB, CTEKISIHHBIC MATOYKH, INTATUBBI JUIS
npoOMpPOK;  MEpHbIE  IMJIUHAPBl, BOPOHKM  CTEKJISHHBIE, BOPOHKH  JICIUTEIIbHBIC
s apudeckue (50-
100 mu), cTynku ¢ mecTukoM, (appopoBble YamIKu, MUHIETHI, QUIBTPHI OyMaXKHBIC, BaTa,
Mapiis, YacoBBbIE CTEKJA, JJEKTPOIUIUTKH, JaOOpaTOpHBIE INTATHBBI, CIIHUPTOBBIE TOPEIKH,
CIUYKH, PUOOP ISl TOJy4YeHUs Ta30B (WM MpoOUpKa ¢ Ta300TBOIHOMN TpyOKoOM), AepKaTenu
IUIsL TIPOOUPOK, CKIISTHKU JUTSI XpaHEHUSI PEaKTUBOB, Pa3aTOYHbIC JIOTKH; XUMHUYECKHE CTaKaHbI
(50, 100 1 200 mu1); mMaTenu; TUHLIETHI; TUTEIbHbBIE IIUIIbI; CEKYHOMEpHI (TaliMephl), MEpHBIE
npobupku (Ha 10-20 M) u mepubie konOwr (25, 50, 100 u 200 miu), BonsHas OaHs (WU
TEPMOCTAT), CTEKJISIHHbIE MAaJOYKHU; KOHWYeckue KojObl st tutpoBanus (50 m 100 wmum);
WHIMKATOPHBIE TOJOCKUA JUIisi ompeneieHuss pH W crapgapTHas WHAMKATOpHAs IIKAaua;
YHUBEpCaIbHBIA MHAWKATOp; munetku Ha 1, 10, 50 mn (umu mosaropel Ha 1, 5 u 10 mn),
OIOpeTKH Uil TUTPOBaHUs, MeauuuHckue mmpuiel Ha 100-150 mu, naGopaTopHble HW/uiu
aHAITMTHYECKUE Bechl, pH-MeTphI, CymibpHbIN mKad, u JIp. 1abopaTopHOe 000pyI0BaHNE.

3.2. Nudopmaunuonnoe odecrnieuenue o0yuenus. [lepedeHb pekoMeHyeMbIXy4eOHbIX
u3nanuil, UnTepHer-pecypcoB, 10NMOJHUTEILHON JIUTEPATyPHI

OcHOBHas auTeparypa:

Ne /1 | UcTouHuk

Pymsutuc, I'. E. Xumusa : GazoBblii ypoBeHb : yuebuuk / I'. E. Pymsutuc, ®. TI.
denpaman. — 2-e u3., crep. — Mocksa : [Ipocsemenue, 2025. — 336 c. — ISBN 978-
5-09-121347-8. — TekcT : 27eKTpOHHBIN // JIaHb : 311eKTPOHHO-0MOIMOTEYHAs cUCcTEMA.
— URL: https://e.lanbook.com/book/473036 (nara oOpamenus: 19.05.2025).

Panenxuit, A. M. Xumus : 0a30BbIil ypOBEHb : TPEHUPOBOYHBIE U POBEPOUHBIE PAOOTHI :
yduebnoe mocodue / A. M. Pameuxuit. — 2-e usn., crep. — Mocksa : [Ipocsemienue,
2025. — 79 ¢. — ISBN 978-5-09-121348-5. — Tekct : anmekTpoHHbIN // JlaHb
AIEKTPOHHO-0MOmoTevHas cuctema. — URL: (mata o6pamenus: 11.03.2026).
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I'a6bpuensn, O. C. Xumus : 10-i knace : 6a30BbIi ypoBeHb : yueOHUK / O. C. I'abpuens,
H. T'. Octpoymos, C. A. CnaakoB. — 7-e usn., crep. — Mocksa : [Ipocsemenne, 2025.
— 128 ¢. — ISBN 978-5-09-120190-1. — Tekcr : smekTpoHHbIi // JIaHb : 3JIEKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/473033 (mata oOpareHus:
11.03.2026)

JlononHuTEenpHAS IMTEPATYpA:

Ne i/t

HcTounuk

1

I'munka, H. JI. O6mas xumust. [IpakTukyM : yaeOHUK I CpeHero mpodeccnoHalIbHOTO
obpazoBanms / H. JI. 'muuka ; mox pemakuuein B. A. Tlomkosa, A. B. ba6kosa, O. B.
HectepoBoit. — MockBa : MHW3znarensctBo FOpaiit, 2026. — 248 c¢. —
(ITpoeccnonanvuoe obpaszoBanme). — ISBN 978-5-534-17503-5. — Tekcr
anekTpoHHblt //  OOpa3zoBarenbHas mnatdopma IOpaiit  [caiit]. —  URL:
https://www.urait.ru/bcode/583971 (mara o6pamenus: 11.03.2026)

[lepbaxos, B. B. Heopranuueckas xumusi. Bornpoce! u 3aiaun : y4eOHUK U1 CPETHETO
npodeccuonansHoro oopazosanus / B. B. lllep6akos, A. A. ®upep, H. H. bap6oruna. —

2-¢ w3a., ucnp. u gon. — MockBa : M3marensctBo HOpaiit, 2026. — 107 ¢. —
(ITpoeccnonanvuoe obpaszoBanme). — ISBN 978-5-534-09133-5. — Tekcer
anekTpoHHbd //  OOpa3zoBarenbHas mnatdopma IOpaiit  [caiit]. —  URL:

https://www.urait.ru/bcode/586122 (nara oopamenus: 11.03.2026).

[Tepuoanueckue n3ganus

Ne i/ | MUcTounmk

1 EcTtecTBeHHblE M TEXHHWYECKHE HAyKW : Hayd. XypHain / ri. pea. A. 5. XaBkuH. —
Mocksa : OOO "UzpatenbctBo "CrytHuk+", 2002 — .— Bwixoaut 12 pa3 B rog. —
ISBN neuarnoii Bepcun 1684 — 2626. — TeKCT : HEMOCPEICTBEHHBIH.

2 [Tpupona: Hayu.-nmony:. xxypHain / yupeaurenu : PAH; Hayunslil 1 u3natensckuit HeHTp

"Hayxa" PAH. — Mocksa : Hayunslil u usgarensckuii nenrp "Hayka" PAH, 1912 — —
Boixonutr 12 pa3 B rox. — ISBN meuarHoit Bepcunm 0032-874X. — Tekct
HEIMOCPEICTBEHHBIM.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUS
OBIIEOBPA30OBATEJIBHOM JUCHUILIAHBI
KonTpons u oleHKa pe3ynbTaToB OOydYeHHs] OCYLIECTBISIETCS IperojaBaTelieM B

Ipolecce MPOBEAECHUS IPAKTUYECKUX 3aHATUI MIa00paTOpHBIX paboT, TECTUPOBAHUS, a TAKKE
BBIMOJIHEHUS]  OOYy4YalOLIMMMCA WHAWBUIYAIbHBIX 3aJaHuM, IPOEKTOB, HCCIEI0BaHUMA.
PesynbraTel 00y4yeHHs OINpeneNsioT, 4YTo oOOydarouiyecs JMAOJDKHBI 3HaTh, IIOHUMaTh U
J€MOHCTPHPOBATHIIO 3aBEPILICHUH U3YUECHUS AUCLUILINHBI.

st hopMupoBaHMsi, KOHTPOJIS U OIICHKH PE3yJIbTATOB OCBOCHHS YUEOHON IUCIUILITMHBI
UCTOJIB3YETCs CHCTEMa OLIEHOYHBIX MEPOIPUATHH, TPEACTABIAIONIAs cCO00M KOMILIEKC Y4eOHBIX
MEpONPUSATHHA, COTIACOBAHHBIX C pe3ysbTaTaMd OOy4YeHus U cHOpMyIHpPOBAaHHBIX C YUETOM
®I'OC COO (mpeametHble pe3ynbTarsl o aucuuinie) u I'OC CIIO.

Tumbl OLIEHOYHBIX
Ne | OK/IIK | Mopyns/Pasnen/Tema | Pesynbrar oOydenus .
MEPOTPHITHIA
I | OcHOBHOE coepxaHue
1 p | ®opmynupoBarh 0a3oBsie |KoHTpoJabHas padora
azgen 1.
MOHSTHS U 3aKOHBI XuMuM |CTpoeHue BellecTBa u
TeopeTnyeckne OCHOBBI
XUMHYECKHUE PeakIuu (1o
XUMHH
pazzneny 1)
1.1 |OK 01 OcHoBHble xumnueckue |CocraBnatb xumuueckue |l. Tect «CtpoeHue aToMoB
TIOHSTHS U 3aKOHBI, (bOpMyIIbI COEIMHEHU B |XUMUYECKUX JIEMEHTOB U
CTpOEHHE aTOMOB COOTBETCTBHUH CO MPHUPOIa XUMHUECKON
XUMHAYECKHUX 3JIEMEHTOB |CTETIEHBIO OKHCIICHUS CBSI3W».

XUMHUYECKHX 3JIEMEHTOB, |2. 3a/la4 Ha COCTaBJIEHUE
WCXOJIA U3 BAJICHTHOCTH U |XUMUYECKUX (HOPMYIT
AIIEKTPOOTPUILIATEILHOCTH |IBYXaTOMHBIX COEIUHEHHM
(okcu10B, Cynb(PUIOB,
THJIPUJIOB U T.II.).

3. 3agaHus Ha
HCIIOJIb30BaHUE
XUMHUYECKON CUMBOJIMKHU U
Ha3BaHUM COEIMHEHHI 1O
HOMEHKJIaType
MEXIyHapOJAHOIO COI03a
TEOPETUYECKON 1
MPUKIIATHON XUMUHU U
TPUBHUAIIbHBIX Ha3BAHUM ISt
COCTABJICHUS] XUMHYECKUX
(dbopMyI1 IBYXaTOMHBIX
COETMHEHMH (OKCHIOB,
CyJnb(pHUIAO0B, TUAPUIOB U
T.I.) U APYTUX
HEOPraHUYECKUX
COEAMHEHHM OTIEIbHBIX
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KJ1aCCOB

1.2

OK 01
OK 02

[Tepuoanueckuii 3aKOH U
IIepnonnueckas
CUCTEMA XUMHUYECKUX
anemenToB Jl. .
MeneneeBa, ux CBs3b C
COBPEMEHHOU Teopuei
CTPOEHUS ATOMOB

XapakTeprus3oBaTh
XUMHUYCCKUEC DJICMCHTHI B
COOTBETCTBUU C UX
MOJIO)KEHHUEM B
MEePUOANYECKON crcTeMe
XUMHUYECKUX 3JIEMEHTOB
J.N. Menneneena

1. Tect «MeTamueckue /
HEMCTAINIMYCCKUC
CBOICTBA,
3JIEKTPOOTPUIATEILHOCTD U
CPOJCTBO K 3JEKTPOHY
XHUMHYECKHUX 3JICMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
IIOJIO}KEHUEM B
IIEPUOTUYECKON CUCTEME
XHUMHYECKHUX 3JICMEHTOB
.. MennaeneeBay.

2. IIpakTryeckue 3aaHust
Ha yCTaHOBJICHHE CBS3U
MEXy CTPOCHHEM aTOMOB
XUMHUYECKHX DJIEMEHTOB U
MIEPUOIUYECKUM
N3MEHEHHEM CBOICTB
XUMHYECKHUX DJIEMEHTOB U
WX COCIUHEHUN B
COOTBETCTBHU C
IMOJIOKCHUEM
IIepnonnueckoii cucreme.
3. [IpakTuko-
OPUEHTUPOBAHHBIE
TEOPETHYECKHUE 3a]JaHUs Ha
XapaKTePHU3aIUI0
XUMHUYECKHUX DJIEMEHTOB:
«Meramnnyeckue /
HEMETAINIMYCCKIUE
CBOICTBA,
AIEKTPOOTPHUIATEIHHOCTD U
CPOJICTBO K DJICKTPOHY
XHMHYECKHX DJIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
IIOJIOJKCHUEM B
IIEPUOIUYECKON CUCTEME
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XUMHYECKHUX DIIEMEHTOB
.. MenneneeBay

1.3 |OK 01 Crpoenue BeulecTBa|Pelenue 3ananuii Ha [IpakTnueckue 3a1aHus Ha
OK 04 ¥ TPUPOAA XUMUYECKOMH|cocTaBIeHHE IEKTPOHHO- |ONpPE/eICHNEe XUMIIECKOH
cB3n.  MHOroodpasue| paduueckux hopmys AKTHMBHOCTH BEILECTB B
Betiects 35IeMeHTOB 1—4 mepuoaoB [3aBUCMMOCTH BHUJIA
XUMHYECKOH CBSI3U U THIIA
KPUCTAJUIMYECKON PELIETKH
1.4 [OK 01 Knaccudukanms, u|Pemenue npaktuyeckux  |1. [Ipaktuueckue 3amanus
OK 02 HOMCHKJIATypa 3aJIaHui 1o Ha ompeJieTIieHue
HEOPTraHMICCKUX Kiaccu(UKaLuy, IPMHAUIEKHOCTH K KJIACCy
petiects HOMEHKJIAType U HEOpPraHMYECKUX BEILECTB.
xumuueckum popmynam  |2. Tect «Knaccsl
HEOPraHMYECKUX BEIIECTB |[HEOPTaHUYECKUX BELIECTBY
pa3IMYHBIX KJIACCOB
HA3BaHMSI BEIIECTB 1O
MEXIYyHApOAHOU
(MIOITAK) nnu
TPUBHAIIBHOU
HOMEHKJIAType U
cocTaBiieHUE (POPMYJIbI
XUMHUYECKUX BEILECTB,
OIpezeiICHUE
NPUHAICKHOCTH K
KJ1accy.
1.5 |OK 01 Tunel XUMHYeckuX | XapakTepuzoBath THIbl  |[TucbMenHas pabota
OK 04 peaxuui XUMHUUYECKUX PeaKIUi «Tumpel XUMHUYECKUX
peaxkuuii»
1.6 |[OK 01 Ckopocte xummnueckux|Pemenne 3agmanmii  Ha|l. 3agaum Ha cocTaBicHHE
OK 02  |peakuuii. XHMHYECKOC|aHanus3 (pakTOpOB, |ypaBHEHMI peaKIIHii:
paBHOBECHE

BIUAKOININX HAa HU3MCHCHUC

CKOPOCTH XUMHYECKON
peaxkuuu. 3aBUCHUMOCTE
CKOPOCTH XUMHYECKON
peakuuMu OT MPUCYTCTBHUS
Pemenue MPaKTUKO-
OPUEHTHUPOBAHHBIX

3aJlaHUl HAa TPUMEHEHHE
npunuuna Jle-Illarense.

— COCUHEHMUS, 3aMEIICHUS,
pasnoxeHusi, 0OMeHa;

— OKHUCIIUTEITHHO-
BOCCTaHOBUTEIHHBIX
peaxIuii ¢ UCIOTb30BAaHHEM
METO/1a JIEKTPOHHOTO
Oamanca.

2. 3a1aun Ha pacyeT Macchl
BEIECTBA WIIH 00BEMA
ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIECTBA,
Macce uii 00bEMY OTHOTO
U3 y4aCTBYIOIINX B
peakLyy BEIIECTB; PACUETHI
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Macchl (00bEMa,
KOJINYECTBA BEIIECTBA)
MPOAYKTOB PEAKIIMHU, CCITH
OJTHO U3 BEIIIECTB UMEET
IPUMECH

1.7 [OK 01 PacTtBopHI, teopusi | Paznuuars uctuHHbIe | 1. 3agaun Ha
OK 02 BJICKTPOIMTUICCKON pPacTBOPBI. MPUTOTOBJICHHUE PACTBOPOB.
Ox 04 Adcconaiii 1 HOHHBM [{cc e nosath ¢usuko-|2. IpakTuko-
oOMeH N
OKO07 XUMHUYECKHE CBOICTBa|OpHUEHTUPOBAHHbIE
UCTUHHBIX PAaCTBOPOB. pacueTHbIE 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOJICTBEHHOU
JeSITeIbHOCTH YEJIOBEKA.
JlaGoparopnas pabota
“IIpuroroBnenue
pacTBOpoOB
2 p ) Hccnenosats crpoeHne 1 [KonTpoabHast padora
aznen 2. . .
cBoiicTBa HeopraHnueckux [CBONCTBAa HEOPraHUYECKUX
Heoprannueckas xumus
BEIIECTB BELIECTB
2.1 |OK 01 DU3UKO-XUMUYECKHE CocraBnenue ypaBHeHuii|1.3amanus Ha cocTaBiIeHUE
OK 02 CBOICTBa XUMHMYCCKUX PEAKUUH  C|ypaBHEHMI XMMUUECKHUX
OK 04  |HeopraHM4ecKux yqacTnem  MpOCTBIX  M\heaxnuii ¢ yuacTHeM
CJIOXKHBIX
BELIECTB MPOCTHIX U CJIOXKHBIX

HEOPraHUYECKUX BEIECTB!
METAJIJIOB U HEMETAJLJIOB;
OKCHJIOB METaJJIOB,
HEMETAJIJIOB u
aM(}OTEepHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHUCJIOT,
OCHOBaHUU U aM(OTEPHBIX
TUAPOKCHUJIOB;

HEOPraHUYECKUX  COJIEH,
XapaKTEPU3YIOIINX nx
CBOMCTBA.

Pacuértrr Mmacchl BeniecTBa
i 00bE€Ma ra3oB 1Mo
W3BECTHOMY KOJIMYECTBY
BEIIECTBa, MACCe WU
00BEMY OTHOTO U3
YYaCTBYIOUIUX B PEAKLIUU
BEIIECTB, PACYETHI MACCHI
(o0BEMma, KoMUecTBa
BEIIIECTBA) MTPOTYKTOB
PEaKIuu, €CIIu OJTHO U3

HEOPraHMYECKUX BEILECTB:
OKCHJIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
JJIEMEHTOB;
HEOpPraHUYECKUX KHUCIOT,
OCHOBaHUM M aM(OTEPHBIX
TUJIPOKCH/IOB,
HEOPraHWYECKUX COJIEH,
XapaKTEepU3yIOLINX UX
CBOMCTBA U CIIOCOOBI
MIOJTy4EHUSI.

2. IlpakTuko-
OpPUEHTUPOBAHHbBIE
TEOpETUYECKHE 3a/1aHUs Ha
CBOMCTBA U MOJIyYEHHUE
HEOpPraHMYECKUX BEIEeCTB
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BCIICCTB UMCCT IIPUMCCH.

2.2 |OK 01 Wnentudukanus Wnentuduxamms 1. 3ananus Ha
OK 02 HEOPraHUYECKUX HEOPraHWYECKHX BEIECTB |PaclO3HOBAHUSIHEOPraruyec
OK 04 BEIIECTB C UCIIOJIb30BaHUEM UX KHUX COEOUHEHUN.
(hUBUKO-XUMHYECKUX 2. JJaboparopnas pabota
CBOMCTB, XapaKTEPHBIX "Unentudukamnms
KAueCTBEHHBIX peakUuid. |HeOpraHWYecKuX BelecTB"
HEOPraHMYECKUX BEIIECTB
3 UccnenoBats ctpoenue 1 |KontposnbHas padoTa
cBoiicTBa oprannueckux |«CBoiicTBa
BEIIECTB HEOPTaHMYECKUX BEIIECTBY
Paznen 3
YcraHaBiuBaTh
TeopeTnyeckrue OCHOBBI
. 3aBHCUMOCTH (PU3UKO-
OpPTaHUYeCKON XUMHU .
XUMHUYECKHUX CBOICTB
OpPraHUYECKUX BEIIECTB OT
CTPOECHHS MOJIEKYJI
3.1 |OK 01 Knaccudukanms, KnaccudumupoBars 1. 3aganus Ha cocTaBlIEHUE
HOMEHKJIATypa U HEOpraHUYECKUe HA3BaHWM OpPraHUYECKUX
CTpOCHHE OPraHUYECKHX |BEIIECTBA B COOTBETCTBUHU |COCAMHEHMI IO
BELIECTB C X CTPOCHUEM TPUBHAIBHOHN HJIH
CocraBieHHe TIONHBIX U |MEXIIyHAPOIHON
COKpAIIIEHHBIX CHCTEMAaTUYEeCKON
CTPYKTYPHBIX (hOpMYyIT HOMEHKJIAType.
OpraHMYECKUX BEIIeCTB  |2. 3aJaHus Ha COCTABIIEHUE
OTJIETHHBIX KJIACCOB, MOJIHBIX U COKPAIIEHHBIX
UCIIONB3YS UX HAa3BaHUSI  |CTPYKTYPHBIX GopMyIl
M0 CHUCTEMaTHYeCKON U OpPraHNUYECKUX BEIIECTB
TPUBUAIBHOMN OT/AENbHBIX KJIACCOB.
HoMeHknatype Pacuersr  |3. 3amaun Ha onpeseneHue
npocreimen GopMyIibl npocreimen GopMyIIbl
OpraHNYECKON MOJIEKYJIbI, |OPraHNYECKON MOJIEKYJIBI,
UCXOJS U3 JIEMEHTHOTO  [MCXO/S U3 3JIEMEHTHOTO
cocrtasa (B %) cocrana (B %)
4 Pasnien 4. I/IccileL[OBaTL CTpOEHUE U
SR CBOWCTBA YIJIEBOJOPO/IOB
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4.1 [OK 01 DU3UKO-XUMHUYECKUE MonenupoBanue Monekya |1. 3agaHus Ha cocTaBlIeHHE
Ox 02 CBOMCTBa 1 XUMHYCCKUX MOJEJIeH dTaHa, dTHUJICHA,
OK 04 YIJIEBOJOPOIOB MpEBpAILICHUI aleresieHa u
I[K... YTJIEBOIOPOIOB rajlareHOpOU3BOTHBIX.
4.2 |OK 02 CBolicTBa OpraHUYECKuX | Y CTAaHaBIUBATh 1. 3ananus Ha cocTaBleHHE
OK 04 COEIMHEHU I 3aBUCUMOCTH (PH3HKO- YPaBHEHUH XUMHUYECKUX
XUMHUYECKHX CBOICTB peaxiuii ¢ yuactueM
OpPraHMYECKUX BEIIECTB OT |OPraHUYECKUX BEIIECTB Ha
CTPOCHHS MOJIEKYJI OCHOBaHUU MX COCTaBa U
CTpOCHHSI.
2. 3agaHus Ha COCTaBJICHHE
YPaBHEHUN XUMHUYECKUX
peakuuid,
WJUTIOCTPUPYIOLIUX
XHUMHYECKHE CBOICTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHUS JTAaHHBIX
peaKUnii U TeHETUYECKOU
CBSI3M OpraHUYeCKHUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacuerHsble 3a1auu 10
YPaBHEHUSAM PEAKIUi C
Y4aCTUEM OPTaHUYECKUX
BELIECTB.
4. JTaboparopHas paboTa
“IIpeBparieHus
OpPraHUYECKUX BEILECTB MPU
HarpeBaHuu"
5 Pasyen 5. XapakTepru3oBaTh
BIIMSTHUE PA3IMYHbIX
Kucnopoaocoaep:kammu
($hakTOpOB HA paBHOBECHE
e OpraHuyvecKue
U CKOPOCTh XUMUYECKUX
coeMHEeHUs! .
peaxkuui
5.1 |[OK 01 Cnuptel.denout. XapakTepru3oBaTh CBOMCBA | Y CTHBIN OIPOC.
OK 07 CHHUpTOB U eHonoB, ux  |[loaroroBka nOKJIAA0OB O

¢duznonIoruuecKoe
JieiicTBUE Ha OPraHu3M
YeJI0BeKa.

TOKCUYHOCTH CITUPTOB H
¢benomna.
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5.2 |OK 01 Anbaeruisl. Uccnenosars xuMuueckue | Y CTHBIN OIIPOC.
OK 02 Kap6oHOBbIE KMCIIOTEI. CBOMCTBA, KauecTBeHHBIe |[loaroroBka mokiiagoB
OK 04  |Cooxbie spupsr PEeaKIMH, CoCOObI (PU3MKO-XMMHYECKUX
MOJTyYEHUs U IPUMEHEHUS |CBOWMCTBAX CIIUPTOB,
aJbJIETUI0B, KAPOOHOBBIX |AJIBJIETU/IOB U CIOKHBIX
KHCJIOT U CJIOKHBIX 3¢hupoB.
3¢hupoB.
5.3 |OK 01 VYrieBoibl UccnenoBats xumuueckue | Y CTHBIN ompoc.
OK 02 CBOMCTBA, KauecTBeHHBIE |IloATOoTOBKA MOKIAI0B
Ox 04 peaKIHu, CIIoCOOBI (U3NKO-XMMHYECKIX
MOJTyYEHUS U TIPUMEHEHUS |CBOMCTBAX YIJIEBOJOB U UX
YTIIEBOJIOB. MIPUMEHEHUHU.
5.4 |OK 01 DU3UKO-XUMUYECKHE YMeHue cocTaBisiTh [IpakTnueckas pabora.
OK 02 CBOMCTBA Ha3BAHUS «HomeHnknarypa
OK 04  [KHCIOPONIOCONEPHKAIIMX |y yre1onoconepiKaIIHX KHCIIOPOJI0COAEPIKAIINX
OPTaHUeCKHX R —— OpraHU1eCKHX
COCIMHEHU I . COCIUHECHUIN.
MEKAYHAPOAHO JlaGopaTtopHas pabora
HOMCHKJIAType U 3HAHUC | Xymuueckue CBOMCTBA
TPUBUATBHOM CIIUPTOB u YKCYCHOM
HOMEHKJIATYPBHI. KHCIIOTBD).

6 Uccnenosath xumuueckue [KontponbHas pabota
Pazgen 6. CBOIiCTBa, kKauecTBeHHbIe |CTPYKTypa U CBOICTBA
A3oTcoaepxaniue peakuuu, crnocoObl OpraHUYECKHX BeIIecTB (110
OpraHuvecKue MOJIYYCHHS U IPUMEHEHUS |pas3zenam 3-7)
coeIMHEeHUsA a30TCOCPIKAIITIX

COCTUHEHUN.
6.1 |OK 01 AMUHBI. Uccnenosars xumuueckue | Y CTHBIN OIPOC.
OK 02 AMUHOKHUCTIOTEL. CBOMCTBa, KauecTBeHHBIE |IloATOTOBKA MOKIA/I0B
OK 04  |benxu peakIuu, crocoobl (U3UKO-XMMHYIECKUX
MOJTyYeHHUs U IPUMEHEHUS |CBOMCTBAX YIJIEBOJOB U UX
AMUHOKUCIIOT U OENIKOB.  |IpUMEHEHUH.
JlaGopatopHas pabota
«CBoricTBa
a30TOCOAEPKALIUX
OpTraHUYECKUX
COCIMHEHUIN.
7 |OKO0l Pazgen 7. OCHOBHBIE TIOHATHS [TpakTuueckas pabora.
0JI102 BbICOKOMO/IEKYJISAPHBI |XUMUX «Cunres, aHaIn3 u
€ CoeMHeHHus] BBICOKOMOJIEKy/ISpHEIX | K/TACCHpHKAImS
COCIHHEHH: MOHOMED, BBICOKOMOJICKYIAPHBIX
COETMHEHUID

MOJIUMEDP, CTPYKTYPHOE
3BCHO, CTCIICHD
MTOJIMMEPU3AITUH, CPETHSS

KonTponbnas pabota
CrtpykTypa u cBOMCTBa
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MOJIEKYJISIpHAsE Macca.
OCHOBHBIE METOIEI
CHHTE3a
BBICOKOMOJICKYJIIPHBIX
COCIUHEHUN —
noJIMMepU3aus u
MMOJIMKOHIE€HCAIIH.

OpPraHUYeCKUX BEHIECTB (110
paszaenam 3-7)

IIpodeccrnonaibHO OPMEHTHUPOBAHHOE COJEePKAHUE (COAePKAHME MPUKJIATHOTO MOTYJIs1)

Pazgen 8. Xumus B

OreHnBaTh IOCIEACTBUA

3amuTa Keilca (C ydeToMm

ObITY U OBITOBOM U Oymymeit
NPOM3BOACTBEHHOI IPOM3BOICTBEHHOM POGHECCHOHATBHOM
JeATEeJIbHOCTH JIeITEIbHOCTH Y€JIOBEKA C AeATELHOCTH)
JeJJ0BeKa MMO3HIIHI SKOJIOTHMYECKOMN
0€301IacCHOCTH
8.1 |OK 01 XUMHUYeCKHe OueHuBars nociencTteus |Perrenne keic-3amgad 110
OK 02 TEXHOJIOTUU OBITOBOM U TEMaM: [UIICBLIC
OK 04  |B nmoBceaHEBHOIM IPOM3BOICTBEHHOM HPOAYKTHI, OCHOBBI
OK 07 Y IPOECCUOHAIBHON | IeATEITLHOCTH YeJIOBEKa C pauno%anbﬂoro TUTaHuA,
. . |BaHelmIue CTpPOUTEIBHBIE
IIK ... JIeATEILHOCTH YeIOBEKa |TO3UIIHI SKONOTHIECKOH | KOHCTDYKITHOHHBIE
Oe3omacHOCTH MaTepuansl,
CEIIbCKOXO03SMCTBCHHOE
MIPOU3BOJICTBO, Kpacku,
CTEKJIO, KepaMHKa,
MaTepuabl IS
AIEKTPOHHKH,
HaHOMAaTepHalbl,
TEKCTUJILHBIC BOJIOKHA,
HCTOYHUKHU SHEPTHH,
OpraHUYecKue 51
MUHEpaIbHBIE yI00peHHs,
JIEKapCTBEHHBIE 51
KOCMETHYECKHE Tpernaparsl,
ObLITOBAs XUMHS,
MaTepuabl u3
HCKYCCTBEHHBIX "
CUHTETHYECKHX BOJIOKOH.
Ne | OK/IIK | Monyns/Paznen/Tema Pesynbrar oOydyeHus THmBI ONEHOTHEX

MEpPOIIPUATHN
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JIEKTPOOTPHULIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XMUMUYECKHX JIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOEHUEM U
II0JIO)KEHUEM B
IIEPUOIUYECKON CUCTEME
XMUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa»

Paznen 2.
XUMHUYECKUEPEAKLTUI

XapakTepru3oBaTh TUIIbI
XUMHYECKUX peaKuid

KonrponsHas pabora
«CtpoeHue BelecTBa u
XUMHYECKHE PEAKITUI

2.1

OK 01
OK 04

Tunsr
XUMHYECKUX
peakuuii

CocraBisTh peakuuu
COCIMHEHUS, PA3TIOKCHHS,
oOMeHa, 3aMeIlcHUS,
OKHCITUTEIHHO-
BOCCTaAaHOBUTCJIbHBIC
peakuu

1. 3agaun Ha cocTaBieHUE
YPaBHEHU PEaKLIAN:

— COCIMHEHUS, 3aMEIICHUS,
paznoxeHusi, 0OMeHa;

— OKHCJIMTEIBHO-
BOCCTAHOBUTEJIbHBIX
pEaKIMii C UCTIOb30BaHUEM
METO/Ia AJICKTPOHHOTO
Oananca.

2. 3agaun Ha pacyeT MacChl
BEIIIECTBA WM 00BbEMA
ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce uiu 00bEMY OTHOTO
U3 YYacTBYIOIIUX B
PEaKIuyu BEIIECTB; PacU&ThI
Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MIPOIYKTOB PEAKITUH, €CITU
OJTHO W3 BEIIECTB UMEET
MIPUMECH

2.2

DIIEKTPOIUTHYECKAS
IUCCOLaNs U
HOHHBIIIOOMEH

CocTaBiATh ypaBHEHUS
XUMHYECKUX PEaKIIuu
MOHHOT'O OOMEHa C
y4acTUEM HEOPraHUYECKUX
BELIECTB

1. 3aganus Ha cocTaBlIEHUE
MOJIEKYJISIPHBIX H HOHHBIX
peaKkuuii ¢ yyacTuem
KHUCJIOT, OCHOBaHUMN U
COJIEH, YCTAHOBJICHUE
W3MEHEHUS KUCITOTHOCTH
Cpelibl

2. JTaboparopHas pabora
"TUBI XUMHIYECKHX
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tume! OLeHOYHBIX
MEpOIPUATHI

peakiuit"

Paznen 3. Ctpoenue u
CBOMCTBA
HEOPTraHUYECKUX
BCILIECTB

HccnenoBats cTpoeHue u
CBOMCTBA HEOPraHUYECKUX
BEIIECTB

KonTtponsHas padora
«CBoricTBa
HEOPraHNYECKHX BEIIECTB»

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYeCKHUe
BEILIECTBA B COOTBETCTBHHU
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHUYECKON (OPMYJIIbI WIIH
COCTaBJICHHE XUMUYECKOU
(bopMyIIBI HCXOS U3
HA3BaHUS BEIIECTBA 110
MEXKTYHapOAHON WU
TPUBUAIBHON
HOMEHKJIaType».

2. 3a1auM Ha pacyeT
MacCOBOH 101U (MaccChl)
XUMHYECKOT0 JIEMEHTa
(coenuHeHus1) B MOJIEKYJIe
(cmecn).

3. [IpakTudeckue 3aanus
1o KJiaccuduKaIm,
HOMECHKJIAType U
XUMHYECKUM (popmynam
HEOPraHMYECKUX BEIEeCTB
pa3IMYHBIX KJIACCOB.

4. TlpakTrUyecKkue 3aaHus
Ha OIpe/ieJIeHHe
XUMHYECKOH aKTHBHOCTH
BEIIIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOH CBSI3U U
TUTIA KPUCTAJUTMYECKOM
peuieTku

3.2

OK 01
OK 02

DU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

YcraHaBauBaTh
3aBUCHUMOCTH (PU3UKO-
XHMUYECKHX CBOMCTB
HEOPTraHUYECKHUX BEIICCTB
OT CTPOCHHSI aTOMOB H
MOJICKYJI, & TAK)KE THTIA
KPHUCTAIUTNYECKOMN
peueTku

1. Tect «OcobeHHOCTH
XHUMUYECKHX CBOMCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUM, aM(pOTEPHBIX
TUJPOKCHUJIOB U COTIEN».

2. 3ajaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakui ¢ yyacTueM
MPOCTBIX U CIOKHBIX
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tunel oleHOYHBIX
MEpOIPUATHI

HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJJIOB,
HEMETAJJIOB ¥ aM(pOTEPHBIX
JJIEMEHTOB;
HEOPraHUYEeCKUX KUCIIOT,
OCHOBaHUH U aM(OTEPHBIX
THJIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOLUINX UX
CBOICTBa U CIIOCOOBI
HOJTyYEHUS.

3. IlpakTuko-
OpPUEHTHUPOBAaHHbIE
TEOPETUUECKHE 3a/IaHus Ha
CBOMCTBA U IIOJIyYEHUE
HEOPraHUYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04

Wnentuduxamnus
HEOPTraHUYECKUX
BELIECTB

Hccnenosars
KA4CCTBCHHBIC peaKIII/II/I
HCOpFaHI/I‘ICCKI/IX BCIICCTB

1. [IpakTuko-
OPUEHTUPOBAHHBIC 3aJaHUs
10 COCTABJICHUIO
XUMHYECKHUX PEaKIHii ¢
y4acTHEM HEOPTaHMYECKUX
BEIECTB, UCIOJIb3yEMbIX
JUTSL UX UICHTU(UKALINH.
2.Jlaboparopnas paboTa:
“Unentuduxanus
HEOPTaHWYECKUX BEIIECTB”

Paznen 4. Ctpoenue u
CBOMCTBA OPraHMYECKUX
BELIECTB

HccnenoBath cTpoeHue u
CBOMCTBA OPraHUYECKHUX
BEILIECTB

KonTponbHas padota
«CTtpoeHue 1 CBOMCTBA
OpPTaHUYECKUX BEIIECTBY

4.1

OK 01

Knaccudukanus,
CTpOEHHE U
HOMEHKJIaTypa
OpPraHn4Y€CKuX BCIICCTB

Knaccugpunuposars
OpraHN4Y€CKUC BEIICCTBA B
COOTBETCTBUHU C UX
CTPOCHHEM

1. 3aganus Ha cocTaBiieHUE
Ha3BaHUU OPTraHUYECKUX
COETUHEHUH I10
TPUBHAIIBHON WIIH
MEXIYHAPOIHOU
CHUCTEMAaTU4ECKON
HOMEHKJIAType.

2. 3agaHus Ha COCTaBJICHUE
MOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (hopMyI
OpPraHMYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.

3. 3agaum Ha ompeeNeHNe
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tumnel oleHOYHBIX
MEpOIPUATHI

npoctenien GopmMyIisl
OpPraHUYECKON MOJIEKYJIbI,
UCXOJIS U3 DIIEMEHTHOTO
cocraga (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COETUHEHUN

VYcranaBiuBaTh
3aBUCUMOCTD (PU3HUKO-
XUMHYECKHX CBOMCTB
OPraHMYeCKHUX BEIIECTB OT
CTPOEHHUSI MOJIEKYJI

1. 3ananus Ha cocTaBiieHUE
YpaBHEHUN XUMUYECKUX
peakui ¢ yyacTueM
OpraHWYECKUX BELIECTB Ha
OCHOBAaHHUU UX COCTaBa U
CTPOCHHS.

2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peaxkiuu,
WUTFOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUS JTAHHBIX
pEaKIUil U TeHETUYECKOU
CBSI3U OPTaHUYECKUX
BEIIECTB Pa3HbIX KJIACCOB.
3. PacuerHble 3a1auu 110
YPaBHEHUSIM PEAKIIMii C
y4acTHEM OPTraHUYECKUX
BELIECTB.

4. JIaGopatopHas paboTa
“IIpeBpameHus
OpPTaHWYECKUX BEIIECTB MPHU
HarpeBaHuun"

4.3

OK 01
OK 02
OK 04

Wnentuduxarms
OpraHWYECKUX BEILIECTB,
HUX 3HAYECHUE U
MIPUMEHEHHE B OBITOBOMA
Y TIPOU3BOJICTBEHHOMN
JIeSITEILHOCTH YeJI0BEKa

Uccnenosarts
KaueCTBEHHBIEC PEAKIIMKU
OpraHUYECKUX
COEIMHEHHH OTIEIILHBIX
KJ1aCcCOB

1.IIpakTuko-
OpPUEHTUPOBAHHBIE 3aJaHUS
10 COCTABIIEHUIO
XMMHYECKHUX PEAKIMN C
y4acTUEM OPTaHUYECKUX
BEIIECTB, B T.4.
WCIIOJIb3YEMBIX JJIS UX
WICHTU(PUKAIUU B OBITY U
IPOMBIIITIEHHOCTH.
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Tumnel oleHOYHBIX

Ne | OK/TIK | Mopyns/Paznen/Tema Pesynbrar 00yueHus N
MEpPOIPUATHIHA
2.JIabGoparopnast pabota:
“Unentuduxanms
OPraHUYECKUX COCTMHEHUHN
OTJEJbHBIX KJIACCOB™
5 Paznen 5. XapakTepu3oBaTh
Kunernueckue u BIIUSIHUE PA3TIMYHBIX
TEPMOJINHAMHYECKUE (hakTOpOB Ha paBHOBECHE
3aKOHOMEPHOCTHU U CKOPOCTh XUMHUYECKUX
IIPOTEKaHMSI peakuui
XUMHYECKHUX peakiuit
5 |OKO01 CKopocTh XUMHUECKUX | XapaKTepu30BaTh [IpakTuko-
OK 02 peakuuii. XuMUYEeCKOe |BIIMSIHUAC KOHIICHTPAIIUM  |OPUEHTUPOBAHHBIC
paBHOBECHE pearupyroIrx BEIIEeCTB U | TEOPETHUECKUE 3aJaHus Ha
TEMIIepaTypbl Ha CKOPOCTH |aHaIU3 (PaKTOPOB,
XUMHAYECKHUX PEaKIri BIIMSIONIUX HA U3MEHEHHE
XapakTepu3oBaTh CKOPOCTH XUMHUYECKOU
BJIMSIHUE U3MEHEHUS peaxmun. [IpakTuko-
KOHIICHTPAIIMU BEIIECTB, |OPUEHTHPOBAHHBIC 3aaHUS
pEaKIMU Cpebl U Ha MpUMEHEHUE MPUHITUIA
TEMIIEPATYPHI HA Jle-llatense mis
CMEIICHNE XUMUIECKOTO |HaX0XKJIeHHs HallpaBJIeHUs
paBHOBECHS CMEILCHUS PABHOBECHS
XUMHYECKON PEaKIUU U
aHayIu3 QaKTOpoOB,
BIIMSIONIUX Ha CMEILEHUE
XUMHUYECKOT'O PaBHOBECHS
6 UccnenoBaTh HCTHUHHBIE
Pazien 6. PactBoper PacTBOPBI C 33 [aHHBIMH
XapaKTepUCTUKaMHU
6.1 [OKO01 ITonsaTtue o pactBopax  |Pa3nnuaTts HCTHHHBIE 1. 3agaun Ha
OK 02 pacTBOPHI IPUTOTOBIICHHE PACTBOPOB.

2. IlpakTuko-
OPUEHTHPOBAHHBIE
pacyeTHBIC 3aIaHUS Ha
JIUCTIEPCHBIE CUCTEMBI,
UCTIONIb3YEMbIE B OBITOBOM U
MPOU3BOACTBEHHOMN
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Tume! OLeHOYHBIX

Ne | OK/TIK | Mopyns/Paznen/Tema Pesynbrar 00yueHus N

MEpPOIPUATHIHA
NeSITeIbHOCTH YeJIOBEKa

6.2 [OK 01 HccnenoBanue cpoiicte |MccnenoBaTth hu3uko- JlaGopaTtopHas paboTa
OK 04 pacTBOpOB XMMHYECKHE CBOMCTBA “IIpuroroBieHue
UCTHUHHBIX PACTBOPOB pacTBopoB”

Il | IIpodeccronanbHO-OpUEHTUPOBAHHOE COJIEpKaHUE (COIepKaHNe PUKIIATHOTO MOJTYJIS)
7 Paznen 7. OnenuBath MocineACTBUA | 3amuTa Keica (C yueTom

Xumus B ObITY U
MPOU3BOJICTBEHHOI
JeSTeTHbHOCTH YeJI0BEKa

OBITOBOM U
MPOU3BOJCTBEHHOMN
JIeSITEIIEHOCTH YSJIOBEKA C
MO3UIAHN DKOJIOTHYECKON
0e30IMacHOCTH

Oy nyiueit
npodeccCuoHabHON
JESITEIIbHOCTH)

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
IIPOU3BOJICTBEHHOM
JEATEIIbHOCTH YETI0BEeKa

O11eHUBATH MTOCIICACTBUA
OBITOBOM U
MPOU3BOACTBEHHOMN
JIeSITEILHOCTH UeJIOBEKA C
MMO3UIINN DKOJIOTHYECKON
0€e301acHOCTH

Keiic (c yuerom Oymymieit
npogeccuoHaIbHON
JESITEIIBHOCTH )
Bo3MoskHBIE TeMBbI KeICOB:
1. Ilorennenue kiuMara u
BBICBOOOXK/ICHHE Ta30BBIX
THJIPATOB CO JIHA OKEaHa.
2. bynyue MaTepuansl Jis
aBUa-, MallIMHO- U
puOOPOCTPOCHHUS.

3. HoBble MaTepuansl 1iis
COJIHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PacTUTENBHBIX TIPENapaToB
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