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OBIIAST XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbBHON JUCHUIIJIMHBI « XUMU A »
1.1. MecTo IMCHUILUIMHBI B CTPYKTYpe OCHOBHOI NMpogeccHOHAIbHOI 00pa3oBaTeIbHOI

NPOrpaMMmblI



O6mieoOpa3oBarenbHas JUCHUIIMHA «XHMHS» HM3ydaeTcss Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM LUKJIE Y4eOHOTO IJIaHa OCHOBHOW NpOQecCHOHANbHON 00pa3oBaTeNbHOM
nporpammsl crienuanbHocTd 40.02.04 FOpucnpyaeHus.

Tpy10eMKOCTh TUCIMILIMHBI «XUMH» Ha 0a30BOM ypOBHE COCTAaBJIIET 72 Yaca, U3 KOTOPBIX
64 gaca — 6a30BbIi MOAYJH (6 pa3IenoB) U 8 YacoB — MPHUKIATHON MOAYIH (1 pasmen), BKIIOYAONIHiA
MIPaKTUKO-OPUEHTUPOBAHHOE COJIepKaHNUE KOHKPETHON POo(ecCHu MK CIIenaaIbHOCTH.

[TpuknagHoit MOY/IH BKIIOYACT OAMH pa3fen. Pazmen 7 « XumMus B ObITY M TPOU3BOICTBEHHOMN
JIEATEIbHOCTH 4elloBeKa» peanusyercs g crneuranbHoctd  40.02.04  IOpucnpyaeHuust Ha
MaTepHuaye KelcoB, CBA3aHHBIX C YKOJIOTMYECKOW O€30IaCHOCTHIO M OIICHKOM IMOCIICICTBUI OBITOBOM
U TIPOU3BOJICTBEHHOM JEATEIHHOCTH, MO OTpacisaM Oyaymeld NpodeCCUOHATBHOU NeSTeThbHOCTH
o0yyJarouuxcs.

[lepron oOydeHuss © pacmpeneieHHe IO CeMecTpaMm OmpefenseT oOpa3oBaTenbHAs
OpTraHMU3aIMs CAMOCTOSTENBHO, C YI€TOM JIOTHKU (POPMHUPOBAHUS MPEAMETHBIX PE3yIbTaTOB, OOIIUX
U TpO(PECCHOHANBHBIX KOMIETEHIIUN, MEXIPEIMETHBIX CBS3€H C JAPYTMMH JHUCHHUIUIMHAMHU
0011eo0pa3oBaTeabHOro U 001EeNPoheCCHOHATBLHOTO UKIIOB Y4eOHOTO MIIaHa.

1.2. Henu U nu1aHupyeMble pe3yJibTAaThl 0CBOCHHS THCIUILTHHBI

1.2.1. lleau 1 3aga4u AU CHUILIHHBI

DopMHUpPOBAHUE Y CTYJEHTOB MPEACTABICHUS O XUMHYECKOM COCTaBISAIONICH €CTECTBEHHO-
HAyYHOW KApTUHBI MHpa KaK OCHOBBI NPHHSTHS PEIICHUH B XKU3HEHHBIX W TPOW3BOJACTBEHHBIX
CUTYaIIUSX, OTBETCTBEHHOT'O TIOBEICHHS B IPUPOIHOM Cpejie.

3agaun QM CHUIIMHBI:

1) chopMupoBaTh TOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHHS XUMHUYECKHUX IPOIECCOB M
ABIICHUH B OKpYXKalIlel cpelne, IEJIOCTHOW HAyyHOW KapTUHBI MHpa, B3aUMOCBSI3U U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBISATH (POPMYIbl HEOPTraHMYECKMX W OPraHMYECKUX BEIIECTB,
YpaBHEHUS XHMHUYECKHUX pEaKUud, OOBSICHATh UX CMBICT, WHTEPIPETUPOBATh PE3YNIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TPOBEJACHUS MPOCTEUIIUX XUMHUYECKHX DKCIEPUMEHTATbHBIX
UCCJIEIOBAaHUM C COOIIOZACHMEM MpaBUil OE30MaCHOrO OOpalleHUs C BELIECTBAMU U J1a0OpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS HCMOJH30BaTh HMH(DOPMAIMIO XUMHYECKOTO XapaKTepa U3 Pa3IUYHBIX
HMCTOYHHUKOB;

5) copmupoBaTh yMEHUsI IPOTHO3UPOBATH MOCIEACTBHUS CBOEH JAEITETbHOCTH U XUMUYECKUX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) copmMupoBaTh MOHUMAHWE 3HAYMMOCTHU JIOCTHKEHUN XUMUYECKONW HAYKH U TEXHOJOTUH
JUTSL pa3BUTHUS COIMATIBHOM M MPOU3BOICTBEHHOU cdep.



1.2.2. Ilnanupyemblie pe3y/bTaThl 0CBOeHHsI 001Ie00pa3oBaTe/ibHOM JUCHMILIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC

(6010
Kon u Ilnannpyemble pe3yabTaThl OCBOCHUS JUCIUIJIMHBI

HAaNMMEHOBaHH

e
(¢popmupyemsl Oo01mme JAucuMiinHapHble

X
KOMIIeTeHIN i
OK 01. B yacTH TPY10BOr0 BOCIIUTAHNA: - BJIAJETh CHUCTEMOM XMMHMYECKMX 3HAHHH, KOTOpas  BKIIIOYAET:
Bribupats - TOTOBHOCTb K TpPYIYy, OCO3HAHHME IIEHHOCTH | OCHOBOIIOJAraloNuIie MOHATUSA (XMMHUYECKUN SJIEMEHT, aTOM, JJIEKTPOHHAas
CIOCOOBI MacTepcTBa, TpyAoo0ue; o0oJiouka aToma, s-, p-, 0-3JCKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIA,
pEelICHMS 33J1ad | - TOTOBHOCTh K  aKTUBHOM  JACSATEIBHOCTU | BAJICHTHOCTB, AJICKTPOOTPHUIATEIIBHOCTD, CTENEHb OKUCICHHUS, XHUMHYECKas
npoecCHoHal | TEeXHOJOTUIECKOU u COIIMAJILHON | CBSI3b, MOJIb, MOJISIPHAsT Macca, MOJIAPHBIA 00BEM, YIJIEPOIHBINA CKEJIET,
bHOU HAIpPaBIEHHOCTH, CIOCOOHOCTh WHUIUUPOBATH, | (DYHKIIMOHATbHAS TPYINA, paJuKall, ©30MepHs, U30MEphl, TOMOJIOTUYECKUI
NEATEILHOCTH | IJITAHUPOBaTh M CAMOCTOSITEJIBHO — BBIMOJHSATH | PsAJl, TOMOJIOTH, YIIIE€BOJAOPOIbI, KUCIOPOI- U a30TCOACPIKAIINE COSAUHEHNS,
NPUMEHUTEIbH | TaKyIO JESTEIbHOCTD; OMONIOTMYeCKH aKTUBHBIE BellecTBa (YrJiIeBOJbI, KHUPBI, OEIKH), MOHOMED,
O K pa3JInuYHbIM - HHTEPEC K Pa3siInNIHbIM cq)epaM MMoJIMMEP, CTPYKTYpPHOC 3BCHO, BBICOKOMOJICKYJIAPHBIC COCIUHCHUA,
KOHTEKCTaM npodecCuOoHaNBHOM NeSTeNbHOCTH, KPUCTAIJIMYECKAsl PEIeTKa, TUIbI XUMHUYECKUX PEeaKiuil (OKUCIUTETHHO-

ORilaleHHe  YHHBEPCAJBHBIMH  YYe0HBIMH | BOCCTAHOBUTEINIbHBIE, SK30-U 3HJIOTEPMUYECKUE, PEAKIIUU HOHHOTO 0OMEHa),

NMO3HABATEJILHBLIMH JICHCTBUSIMMN:
a) 0a30Bbl€e JIOTHYECKHUE JIeliCTBUS:

- CaMOCTOSITEIILHO (bopMynHMpoBaTH u
aKTyalIM3HpoBaTh NPOOIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYIHGCTBCHHBIﬁ HpI/ISHaK NI
OCHOBaHUsl ISl CpaBHEHHS, KiIacCU(DUKAIMH U
00001IeHMS;

- ONpeNeNsTh LEeTu JeATeIbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX OJOCTHUKECHUS,
- BBISBJISITH 3aKOHOMEPHOCTH WM TMPOTUBOPEYHS B
paCCManHBaeMBIX SIBJICHUAX

- BHOCHTb KOPPEKTHUBBI B  JIEATEIHHOCTH,
OIICHUBATh COOTBETCTBHUC pCSYJ'H)TaTOB OEIsAM,
OIICHMBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

3aJaBaTb

pacTBOp, IEKTPOIUTHI, HEAIEKTPOJIUTHI, MEKTPOJIUTHYECKAS JUCCOLUALNS,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON peakiuu, XUMHUUECKOe
paBHOBECHE), TEOPUM U 3aKOHBI (TEOPUS XMMHUYECKOTO CTPOCHUs
opranuueckux BemectB A.M. byrtinepoBa, Teopusi 3JIEKTPOIUTHYECKON
Jucconuanuy, nepuoaudeckuil 3akon .M. MenneneeBa, 3aK0OH COXpaHEHHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJUYECKHUM S3bIK XUMUH, (AKTOJIOTHYECKUE
CBEJIEHUS O CBOWCTBAaX, COCTaBe, MOJYYEHUU U 0€30MaCHOM HCIOJIb30BAHUU
BAXHEHIINX HEOPraHMYECKUX U OpPraHMYeCKUX BEUIECTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

- yYMEThb BBISIBIATH XapaKTE€pHbIE TNMPU3HAKM U B3aUMOCBSI3b HM3yYEHHBIX
MOHSITUH, IPUMEHATH COOTBETCTBYIOIINE OHSTHS IIPH ONMCAHUU CTPOCHHUS U
CBOICTB HEOPraHMYECKHX U OPraHWYECKUX BEIIECTB M WX MpPEBpallleHui;

BBISIBJIATH B3aUMOCBA3b XUMHNYCCKUX 3HAaHUH C IIOHATHUAMU n
MNpEaACTAaBICHUAMU JPYTUX €CCTCCTBCHHOHAYYHBIX IMTPECAMETOB;
- YMCTb HCIIOJIb30BaTh HaMMCHOBAaHU XHUMHUYCCKUX COCI[I/IHCHI/Iﬁ




- pa3BUBaTh KpPEaTUBHOE MBIILICHUE MIPU PEUICHUH
YKU3HEHHBIX TIPOOIIeM

0) 0a30BbIe HCCJIeI0BaTEeIbCKUE TeHCTBUS:

- BJIAJICTh HABBIKAMH y4EOHO-UCCIIEIOBATEIHCKOM
u MIPOEKTHOMN JIeSITEIbHOCTH, HaBbIKaMU
pasperieHus mpoodieM;

- BBIABJISTH TNPUYUHHO-CIICJCTBEHHBIC CBSI3U H
aKTyaJIM3UpOBaTh 3a/1auy, BBIIBUTATh TUIIOTE3Y €€
pelieHus, HaXOJUTh apryMeHThI JUTSE
JIOKa3aTelIbcTBAa CBOMX YTBEP)KICHUM, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- AQHAJIM3UPOBAThH MOJIYYEHHBIE B XOJE PEIICHHS
3aJaud pe3yJbTaThl, KPUTHUYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH HU3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETb MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U
MPAKTHUYECKYIO 00JaCTH KUZHEICATEIbHOCTH;

- yMETh MHTErPUPOBATh 3HAHUS U3 PaA3HBIX
MPEIMETHBIX 00IacTel;

- BBIABUraTh  HOBBIE  HJIEH,
OPUTHMHAJILHBIE TIOJIXOJIbI M PEIICHUS;
- CITIOCOOHOCTH UX HUCIIOJIb30BAHMUS B
ITO3HABATEJIBHON U COLIUAIBHOW MPAKTUKE

npeajiararb

MEXIYHapOJAHOIO COI03a TEOPETUYECKOM W NPUKIATHOW XUMHH U
TPUBHUAJIbHBIC HA3BAHUA BaXHEHUIITHX BCIICCTB (BTI/IJIGH, alCTUJICH, INIMICPHH,
denon, ¢dopmanpaerus, yKCycHas KHUCIOTa, TJUIUH, YyrapHblid ras,
yFJIeKI/ICJIBIfI ra3, aMMuakK, raimicHasda HU3BCCThb, HETallI€CHasA HU3BCCTh, ITUTHECBAsA
colla U JAPYTUX), COCTaBIATh (POPMYJbI HEOPraHUYECKMX M OpraHMYeCKHUX
BEIIECTB, YpPaBHEHHS XHUMHYECKHX pEaKUuil, OOBSICHATH HX CMBICT;
MOJTBEPXKIaTh XapaKTepHbIe XUMHUYECKHE CBOICTBa BEIIECTB
COOTBCTCTBYIOIIMMU SKCIICPUMCHTAMHA U 3alMUCAMUA ypaBHeHI/If/’I XUMHNYCCKUX
peaKIuii;

- YMCTb YCTAaHaBJIMBATb MPUHAJICKHOCTh HM3YYCHHBIX HCOPraHWMYCCKUX H
OpPraHMYECKUX BEIIECTB K OMPEJECICHHBIM KJIaccaM M TpyIiaM COeAHMHEHUIA,
XapaKTCpHU30BaTb HUX COCTaB U BaXKHEHIITHE CBOﬁCTBa; OIpCAC/IsATL BUABI
XUMHUYECKUX CBsi3el (KOBaJIGHTHAsl, HOHHAs, METAJUIMYeCcKas, BOJOPOAHAS),
TUIIBI KPUCTAJUIMYCCKUX PCIICTOK BCHICCTB, KJIaCCI/I(l)I/ILII/IpOBaTI) XUMHNYECKHUEC
peaxiuu;

- chopmMupoBaTh MPEJACTABICHHUS: O XHUMHYECKOH  COCTaBISIOMICH
€CTeCTBEHHOHAYYHOW KAapTUHBI MHpPA, POJIM XMUMHHM B TO3HAHHUH SIBICHUHN
Ipuposabl, B (HOPMHUPOBAHMM MBILUIEHUS U KYJbTYpbl JUYHOCTH, €€
(yHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAUMOM ISl PEIIEHUs] IPAKTUYECKUX
3a7ja4 M HKOJIOTHYECKH OOOCHOBAHHOI'O OTHOULIEHUS K CBOEMY 3/0POBBIO U
MPUPOAHON CpeliE;

- YyMETh NPOBOJUTH pacyeTbl M0 XUMHUYECKUM (GOpMyJIaM U YPaBHEHUSIM
XUMHUYCCKUX pCaKHI/Iﬁ C HUCIIOJIBb30BaHHUEM (1)1/131/I‘ICCKI/IX BCJIMYHUH,
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHONH CTOPOHBI: Macchl, 00beMa
(HOpMasnbHBIE yCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BaTh
CUCTEMHBIE XMMHMYECKHE 3HAHMs JJIsl NPHUHATHS PEUICHWM B KOHKPETHBIX
JKU3HCHHBIX CUTYallUAX, CBA3AHHBIX C BEICCTBAMU U UX MPUMCHCHHUEM

OK 02.
Hcnons3oBaTh
COBpPEMEHHBIC
cpencTBa
TTOMCKa,
aHaln3a u
UHTEPIIPETAIH
U MHpopMaIu

B o0Js1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OpMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd M OOIECTBEHHOM NpPaKTUKH,
OCHOBAHHOTO Ha Janore KYJbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAHUE SI3bIKOBOM M YMTATEIBCKOM

- yMeTh IUJIJAHUPOBaTh M  BBIMOJHATH XUMHUYECKUNW  OIKCIEPUMEHT
(mpeBpallleHusT OpPraHWYECKUX BEUIECTB NPH HAarpeBaHUU, TMOJyUYECHHE
ATUJICHA W M3YYECHHE €T0 CBOMCTB, KaUYECTBEHHBIC PEAKIIUM HA ajbJCTHIbI,
Kpaxmall, YKCYCHYIO KHCIOTy; JeHaTypaius OelIKOB MpU HarpeBaHHH,
IBETHBIE PpEAKIMHW OEJIKOB; TPOBOJAUTH pEaKIMH HMOHHOrO OOMEHa,
OTIPEIeNIATh CPEeNy BOJHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIIMH Ha CYIb(aT-,
KapOOHAT- W  XJIOPWA-aHMOHBI, HAa KAaTHOH AaMMOHHS;  peliaTh
DKCIIEPUMEHTabHbIe 3a7auu 1o Temam "Mertamnsl" u "Hemertannsl") B




u KYJIBTYPbl KaK CPEICTBa B3aMMOJCHCTBHS MEX]Y | COOTBETCTBUM C MpPaBHJIAMU TEXHHMKH O€30MAaCHOCTH Mpu OOpalleHuu ¢
UH(POPMALIMOH | JIIOJIbMHU U TTO3HAHUS MHPA; BEIIECTBAMH U JTAOOPAaTOPHBIM 000OpPYIOBaHHEM; MPEACTABIATH PE3YJIbTaThI
HBIE - OCO3HaHHE LIEHHOCTH HAyYHOU [EeATENbHOCTH, | XMMUYECKOTO 3KCIIepUMEHTa B (opMe 3alliCH YPaBHEHUH COOTBETCTBYIOIIMX
TEXHOJIOTHHU TOTOBHOCTh ~ OCYIIECTBIISITh ~ NMPOEKTHYIO U | peakuuil u (opMyIHpOBaTh BBHIBOABI HA OCHOBE ITHX PE3YJIbTATOB;
TUIs HCCJIEIOBATEIbCKYIO NESTeNIbHOCTD | - yYMETh aHaJIM3UPOBaTh XHMHUYECKYI0 HH(POpPMAIUIO, MOJIy4aeMyl U3
BBIIIOJIHEHUSA WHIWBUAYAIBHO U B IPYILIIE; pa3HbIX MCTOYHHKOB (CpPEICTB MaccoBOW HHGopMaiuu, cetb MHTepHET u
3a1a4 OBilaleHHe  YHHBEPCAJBHBIMH  Y4Ye€OHBIMH | IpyTHE);
npodeccuoHan | MO3HABATEJILHBIMH JelCTBHSIMU: - BIAJAEThb OCHOBHBIMM METOJAaMHU HAy4yHOIO II03HAHUS BEUIECTB U
BHOMU B) padoTa ¢ uHopmanueii: XUMHUYECKHX  SIBJeHHM  (HaOmioJeHue,  HU3MEpeHHe,  SKCIIEPUMEHT,
JACATCIIbHOCTHU - BJIAACTb HABbBIKaAMHU IMOJTYYCHHA I/IH(i)OpMaIII/II/I us3 MOI[CJII/IpOBaHI/Ie);

HUCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOSITENIHO | - YMETh NPOBOAUTH PAacueThl MO XUMHUYECKUM (OpMylaM U ypaBHEHUSIM

OCYWICCTBJIATL TOUCK, aHAJIN3, CUCTCMATH3AlUIO0 U | XUMHYCCKUX peaKHI/Iﬁ C HUCIIO0JIBb30BaHHUEM (1)I/I3I/I‘-ICCKI/IX BCJIMYHUH,

MHTEPIPETANI0 WHOOPMALIMK PA3IUYHBIX BUJIOB | XapaKTEPHU3YIOIIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa

1 GOpM IIpeICTaBICHHS, (HOpMasibHbIE yCIIOBHUSI) TIa30B, KOJIMYECTBA BEIECTBA; HCIOJIb30BaTh

- co37aBaTh TEKCTHl B Pa3NWYHBIX (opMaTax C | CHCTEMHbIE XUMHUYECKUE 3HAHUS JUIS MPUHSATUS PELICHUN B KOHKPETHBIX

YYCTOM HaA3HAYCHUA I/IH(bOpMaIII/II/I u HCJICBOI;'I JKU3HCHHLBIX CUTYyallUsaX, CBA3aHHBIX C BEIIECCTBAMU U UX IIPUMCHCHHUEM

ayIUTOpUHU, BbIOWpas ONTUMaIbHYIO  (opMy

MNpEaACTaBJICHUA U BU3yaJlU3allluu,

- OLICHUBATh JOCTOBCPHOCTD, JETUTUMHOCTD

UHpOpPMAlLlUK, €€ COOTBETCTBHE IPABOBBIM MU

MOpaIbHO-ITHUYECKUM HOpMaM;

- HWCIONB30BaTh CpPEACTBAa HH(DOPMAIMOHHBIX H

KOMMYHUKAIITMOHHBIX TEXHOJIOTUH B pEeIICHUN

KOTHUTUBHBIX, KOMMYHUKATHUBHBIX u

OpraHM3alMOHHBIX  3a7ad C  COOJIIOJIEHUEM

TpeOOBaHUI SPrOHOMUKH, TEXHUKHU 0€30MacHOCTH,

TUTUEHBI, pecypcocOepekeHus, TMpaBOBBIX U

THYECKUX  HOpPM, HOpM  HHGPOPMAIMOHHOMN

0€30I1aCHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHUS U 3AILIUTHI

uH(popMalu, HTHPOPMAIIMOHHON 0€301acHOCTH

JUYHOCTH;
OK 04. - TOTOBHOCTb K CaMOpa3BUTHUIO, | - YMETh IUIAHUPOBaTh M  BBINOJHATH XUMHUYECKUH  AKCIEPUMEHT
OddexTuBHO CaMOCTOSITENIbHOCTH U CaMOOIIPEJIEICHHUIO; (mpeBpailleHusi OpPraHWYecKUX BEIIECTB IPU HarpeBaHUM, IOJy4YeHUE
B3aMMOJIEICTBO | -OBJIaJIEHUE HaBbIKaMU y4eOHO- | TWJIEHA U M3yYeHHE €r0 CBOWCTB, KAUECTBEHHBIC PEaKIMU Ha allbJETUIbI,




BaTh U HCCJICI0BATEIbCKOM, TPOCKTHOW W COIMAIBHOM | KpaxMall, YKCYCHYIO KHCJIOTY; JACHaTypaius OCJIKOB TpH HarpeBaHUH,
paborartsb B JIeATCIIbHOCTH; [[BETHBIC peaKIuu OCNKOB; TPOBOJUTh pEAKIHH HOHHOTO OOMEHa,
KOJIJIEKTUBE U OBaaneHue YHHBEPCAJbHBIMH | ONPEJEISTh CPEy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha Cyab(art-,
KOMaH/Ie KOMMYHUKATHBHBIMU /Il CTBUSIMH: KapOoHAaT- ©  XJOPUJI-aHUOHBI, HAa KATHOH AaMMOHHUS;  pelaTh

0) coBMecTHasl 1eATeJIbHOCTD. AKCIIEpUMEHTAJIbHBIE 3aaun 1o TemMaM "Meramisl" u "Hemeramnsr") B

- TOHMMATh W WCIONH30BaTh MPEUMYIIECTBA | COOTBETCTBHHM C TPAaBUJIAMH TEXHUKH O€30MacHOCTH MpH OOpAIEHUH C

KOMAaHJTHOW ¥ MHAWBUIYaTbHON PaOOTHI, BEIIIECTBAMH M JITAOOPATOPHBIM 00OPYJOBAaHUEM; MPEACTABIATh PE3YJIbTAThI

- TPUHUMATH IEJH COBMECTHOH JEATEIBHOCTH, | XMMUYECKOTO SKCTICpUMEHTa B (JOpME 3alMCH YPaBHEHUH COOTBETCTBYIOIINX

OpraHWU30BBIBATh U KOOPJAMHHUPOBATH JCUCTBUS IO | peaKiuil ¥ GOpMYIHMPOBATH BHIBOJBI HA OCHOBE ITHX PE3Y/IHTAaTOB

€€ JOCTIDKCHHIO: COCTaBIATh IUIAH JICHCTBHIA,

pacrpeaensaTh pojau C y4eTOM MHEHUN y4aCTHUKOB

00CyXIaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPIMHUPOBATH W BBINOJHATH paboTy B

YCIIOBHSIX peanbHOTO, BUPTYaJILHOTO u

KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYLIECTBIISITb TO3UTUBHOE CTPATETHYECKOE

MOBE/ICHWE B Pa3jMYHBIX CUTYalUAX, MPOSBIATH

TBOPYECTBO U BOOOpaKEHUE, OBITh HHUIINATUBHBIM

OBiaeHUe YHUBEPCATbHBIMHU PeryasiTUBHbIMH

JeliCTBHSIMU:

') NPUHATHE ce0s1 M APYrUX JHo/Aeii:

- MPUHUMATh MOTHUBBI M apTYMEHTHI IPYTHX JIOJeH

MIPU aHAJIN3E PE3YJIbTATOB JEATEIbHOCTH;

- MPU3HABATh CBOE MPABO U MPaBO JIPYTHX JIOJEH

Ha OIIMOKMU;

- pa3BUBATh CIIOCOOHOCTH TOHUMAThH MUD C

MO3UIIMH JIPYTOr0 YEIIOBEKa,;
OK 07. B 06.1acTH 3K0/10TrHY€CKOT0 BOCIUTAHMS S - chopmupoBaTh TPEACTABICHUS: O XUMHYECKOM  COCTaBJISIONICH
CopeiicTBoBaTh | - C(HOPMUPOBAHHOCTH IKOJIOTUYECKOW KYIBTYPHI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJIM XWMHUU B TO3HAHUU SBICHUIA
COXpaHEHHIO MOHMMAaHWE BIUSHUS COIHAIBLHO-YKOHOMHYCCKHUX | IPUPOJbI, B (OPMHUPOBAHWHM MBINUICHHS W KYJbTYphl JIMYHOCTH, €€
OKpY’KaroIieu MPOILECCOB  HA  COCTOSHHE  MPUPOAHONH ¥ | (PYHKIIMOHATHHOW TPAaMOTHOCTH, HEOOXOIUMOM ISl PEIICHHs MTPAKTHIECKUX
Cpenpl, COIIMAIPHOM  CpeIbl, OCO3HAaHHWE TJ00ATBHOTO | 3a7a4 W DKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M
pecypcocOepex | XxapakTepa dKOJIOTHUECKUX MpodieMm; MIPUPOHON cpee;
SHHIO, - TJITAHUPOBAHWE M OCYIIECTBICHUE NCUCTBUH B | - YMETh COOJIONATH MPaBHIIA SKOJOTHUYECKH IE€J€CO00pa3HOTO MOBEJACHUS B
MPUMEHSITh OKpYXKalollel cpele Ha OCHOBE 3HAHUS IeNell | ObITy U TPYJAOBOW AESITENLHOCTH B LESX COXPAaHEHHUS CBOETO 3/JI0POBbS U




3HaHUA 00
W3MCHCHUU
KJIUMaTa,
TIPUHITAIIBI
OEpEIKITUBOTO
MIPOU3BO/JICTBA,
3 dexTuBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaITUIX

YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOEC HENPUATHE JEHCTBHUM, IPUHOCSIIMUX
BpEXl OKpYXKarolleH cpene;

- yYMEHHE NPOTHO3MPOBATH HEOIATONPHUITHBIC
9KOJIOTMYECKHE TIOCIEACTBHS IPEIIPHUHAMAEMBIX
JIEHCTBUM, IPEAOTBPAILATD UX;

- paclIupeHue OIbITa JeSATEIIBHOCTH
JKOJIOTUYECKOM HAIIPaBICHHOCTH;

- OBJIJICHUE HABbIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COLMAJIbHOM
JESITEIIbHOCTH;

OKpYXaroliel MPUPOAHON Cpeibl; yYUThIBATh OMNACHOCTH BO3ICHCTBHS Ha
JKUBBIE OPTaHU3MBbI OMPE/ICNICHHBIX BEIECTB, MOHMMAs CMBICI IOKa3aTes
npeieIbHON JOMYCTUMOM KOHIIEHTPAIUU




2. CTPYKTYPA U COJIEPXKAHME OBIIIEOBPA3ZOBATEJILHON JIUCLIUIIIMHBI «XUMUSI»

2.1. O0beM QMCHUIIMHBI K BUAbI YU4eOHO# padoThl

Buj yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 72
B T.Y.

OcHoOBHOe coiep:KaHue 64
BT. U..

TEOpeTUIeCcKoe o0ydeHne 30
[PaKTUYECKUE 3aHATUS 24
nabopaTOpPHBIE 3aHATHS 10
IIpodeccnoHaIbHO-OPHUEHTHPOBAHHOE CO/leP:KaHMe (COdep:KaHue 6
NMPHUKJIATHOT0 MOIYJIA)

BT. U.:

TEOPETHUECKOe 00yUueHue 2
IIPAKTUYECKUE 3aHATUS 4
IIpomexyTouHas aTTecTaums (3a4eT) 2




2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HaumeHoBaHue Conep:xkanue y4ye0HOro Matepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), OB LeM YACOR dopmMupyembie
pa3IesioB U TeM J1a00PATOPHBIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYJIb KOMIIETEHIHH
1 2 3 4
OCHOBHOE coJiep:KaHue 64
Pasznes 1. OcCHOBBI CTPOEHNSI BelleCTBA 6
Tema 1.1. OcHOBHOe coJiep:KaHue 4 OK 01
Crpoenue atomoB | Teopernuyeckoe 00yueHne 2
XAMHICCKIX CoBpeMenHass MoOJelnb CTpoeHHs aroma. CHUMBOJIMYECKUN S3BIK XHMHH. XUMHYECKHI DJIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KOH(purypanus atoma. Kmaccudukamnms XMMHYECKHX DIIEMEHTOB (S-, P-, d-3J€MEHTHI).
npupoma BaneHTHBIE ~ DIEKTPOHBI.  BalleHTHOCTh.  DJEKTPOHHAss  MPUPOJa  XMMHYECKOW  CBSI3M. 2
XUMUHCCKON DJIEKTPOOTPHUIIATEIBHOCTh. BHIBI XHMHUYECKOH CBsA3M (KOBAJICHTHAs, HWOHHAS, METAUINIECKasl,
CBA3H BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHusl
IlpaKkTHYecKne 3aHATHS 2
Pemienve 3ajaHMii Ha WCIOJB30BAHHE XHMHYECKOHW CHUMBOJMKM M Ha3BaHWH COEIMHEHHM 10
HOMEHKJIATYPE MEXKIYHAPOJAHOIO COK3a TEOPETUYECKOM W NPHUKIAIHON XUMHU W TPUBHAJILHBIX
Ha3BaHWH JUIA COCTAaBJIEHUS XUMHYECKHX (DOPMYJI IBYXATOMHBIX COETMHEHHH (OKCHIOB, CYJIb(QHIIOB,
THIPHUJIOB | T.I1.) M APYTUX HEOPraHUUECKHUX COEIUHEHMI OTAEIBHBIX KIIaCCOB. 2
[pakTHyecKre 3a7aHus Ha YCTAHOBICHUE CBSI3M MEXKIY CTPOCHHEM aTOMOB XUMHYECKHX DJIEMEHTOB U
HEPHOIMYECKAM HU3MEHEHHEM CBOWCTB XMMHYECKHMX DJIEMEHTOB M WX COEJAMHEHHH B COOTBETCTBHHU C
nosjokeHueM [leprnoinueckoi CUCTEMBI.
Tema 1.2. OcHOBHOE co/iep:KaHue 2 OK 01
[Mepronpnyeckuii | [pakTH4yecKue 3aHATHS 2 OK 02
3aKOH ¥ TaOnuIa [Meproauueckas cucTeMa XMMUUYECKUX dieMeHToB J[. . MenneneeBa. GU3MUYECKUI CMBICIT
JA.1. Menneneesa [Tepuoauueckoro 3akona J[.M. Menzeneea. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUUECKUX
3JIEMEHTOB, 00Pa3yeMbIX MMH MIPOCTHIX M CIIOXKHBIX BELIECTB B COOTBETCTBUHM C MOJIOKECHUEM
XHMHYECKOTO dyieMeHTa B [leproquyeckoii cucreme. MUPOBO33pEHUECKOE U HAYYHOE 3HAUCHHUE
ITepuoanueckoro 3akoHa J[.M1. Menneneea. I[Ipornossr JI.11. MenneneeBa. OTKpbITHE HOBBIX 5
XMMHYECKUX JIEMEHTOB.
PelieHne NpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aIaHUI HA XapaKTEPHU3aI[MI0 XUMUYECKHX
5I1EMEHTOB «MeTaINUECKHE / HEMETAIUINYECKHE CBOWCTBA, DIIEKTPOOTPHUIIATENBHOCTE XUMHYECKUX
5JIEMEHTOB B COOTBETCTBHH C MX DJIEKTPOHHBIM CTPOEHHEM H TIOJIOKEHHEM B TIEPHOIMYECKON CHCTEME
xumudeckux ayemenToB .M. MeneneeBay
Paszpnen 2. XumMuyeckue peakuuu 10
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Tema 2.1. Tumsl OcCHOBHOe coJiep:KaHue 4 OK 01
XUMUYECKUX Teopernueckoe o0yyeHune 2
peakuui Knaccugukanus 1 TUIBI XUMHUUYECKUX PEAKLUH C yyacTHEeM HeopraHuueckux BemiecTB. CocTaBiieHUe
YpaBHEHUH peakluil COeAMHEHUS, PA3I0KEHHU, 3aMEILICHUsI, 0OMEHA, B T.U. PEaKUii TOPEHUs,
OKHCIICHUSI-BOCCTAaHOBJICHHUS.
VYpaBHeHUs OKHUCIEHUS-BoccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTEND. 2
CocraBieHue 1 ypaBHUBAaHUE OKUCIIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEaKLHi METOAO0M 3JIEKTPOHHOI'O
Oananca. OKUCINTENbHO-BOCCTAHOBUTEINIBHBIE PEAKLIUU B IPUPOJIE, IPOM3BOACTBEHHBIX IIpOLIECCaxX U
KHU3HEIEATEIIbHOCTH OPraHU3MOB
IIpakTHYeckue 3aHATHSA 2
KonuuectBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBl B XMMHMU M PacyeThl IO
YPaBHEHMSIM XUMMUYECKMX peakuuid. Mosib Kak eJuHMIa KoJIM4ecTBa BellecTBa. MoisipHas Macca.
3aKOHBI COXpPAaHEHHS MacChl W PHEPruu. 3akoH ABoraapo. MomspHblii 00beM Ta3oB. OTHOCHUTENIbHAS 2
IUIOTHOCTb ra3oB. Pacdersl Mo ypaBHEHUSM XMMHUYECKMX PEAKLUH C MCIIOJIb30BAaHHUEM MaccChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
DNEKTPONUTHIECKA | TegpeTHeckoe 00yUeHHE 2 OK 04
s AMCCOLMaUs U =
4 oBMe Teopust ayeKTpoIUTHYECKON AUCCOLHMALIH. Nonbl. DneKTpoauThl, HEAIEKTPOJIUTHL. Peakiuu HOHHOTO
HOHHBIT O oOmena. CocTaBiieHHE peakluii MOHHOrO OOMEHa IyTeM COCTaBJIEHUS UX MOJHBIX U COKPALIEHHBIX 2
MOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakliiy. 3aJaHUsl Ha COCTABJIEHUE NOHHBIX PeaKIil
JlabopaTopHble 3aHATHS 2
JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUi”.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00OPa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB 5
XUMHYecKHX peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, onpeieleHne cpeibl BOAHBIX
pacTBOpOB. 3aJaHMsI HA COCTABJIEHNE HOHHBIX PEaKIUi
KouTtpoubHasn
CrtpoeHue BenecTBa 1 XMMUUYECKNE PEAKIINH 2
pab6ora 1
Paznea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELECTB 16
Tema 3.1. OcCHOBHOe co/iep:KaHue 4 OK 01
Knaccudpukanus, | Teoperuueckoe o0ydenue 2
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HOMEHKJIaTypa 1
CTpOCHHUE
HEOPraHUYeCKUX
BEIIECTB

[Ipeamer Heopranmveckoit xumun. Kimaccudukammsi HEOpraHMIeCKuX BemecTB. [IpocThie U ClI0KHBIS
BemecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BELIECTB (OKCUIbI, TUAPOKCHIBI, KUCIOTHI, COJN). B3aumMocBs3b
HEOpPraHMYECKUX BEIIeCTB. ATperatHbie coOCTosiHUA BeulecTBa. Kpucrannndyeckue u amopdHbie
BCIICCTBA. Tumsr KPpUCTAJNINYCCKUX PCHICTOK (aTOMHaSI, MOJICKYJIdpHasi, MOHHAasd, MeTaJIJII/I‘ICCKaSI).
3aBUCUMOCTh (PU3UYECKUX CBOKMCTB BEIIECTBA OT TUIA KPUCTAIIMUYECKON PEeHIEeTKU. 3aBUCUMOCTD
XUMHYECKOI aKTUBHOCTH BCIICCTB OT BUAA XUMHUYECKOH CBSA3U U TUIIA KpI/ICTaJIJII/I‘-IeCKOf/'I PCLICTKU.
[TprunHbl MHOTOOOpa3usl BEIIECTB

I[IpakTnyeckue 3aHATHS

Homenknarypa HeopraHMUECKUX BEIIECTB: Ha3BaHHE BEIIECTBA UCXOS U3 UX XUMHUYECKOU (hOPMYITBI
WM COCTaBJICHHE XUMHUYECKOH (hOPMYIbI HCXO/IS M3 HA3BAHMS BEIIECTBA 110 MEXKIYHAPOIHOM
(UIOITAK) wnu TpuBHAIbHON HOMEHKIIATYE.

Pemenne mnpakTHyeckux 3agaHUil MO KiIacCU(HUKALUK, HOMEHKIATYpE M XHMHYECKHM (opmyliaMm
HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KIJIACCOB (YrapHBIH Ta3, YIVIEKHCIBIA Ta3, aMMHAaK, rameHas
U3BECTh, HETallleHast U3BECTh, IIUTHEBAsI COAA U IPYTHUX ): HA3bIBATh M COCTABIATH (DOPMYIIBI XUMUUECKHX
BEILIECTB, OPEENIATh IPUHAATIECKHOCTD K KIIaccy.

Hcrouynnku XuMUUECKOH HH(pOpMaIiK (CpeCTB MaccoBOi nHpOpMalmu, cetb IHTepHeT u 1pyrue).
[Touck nHpOpManNK O HA3BaHUAM, HIICHTH(UKATOPAM, CTPYKTYPHBIM hopMyiam

OK 02

Tema 3.2. duzuko-
XUMHAYECKHE
CBOMCTBA
HEOPTraHUYECKUX
BEILIECTB

OcCHOBHOe co/Iep:KaHue

Teopernueckoe o0yueHue

Mertannel. O0uue ¢uznyeckue U XUMUYECKHe CBOMCTBA MeTauioB. CrocoObl MojyuyeHus. 3HaueHHe
METaJUIOB M HEMETaUIOB B MPHUPOJE M JKU3HEAEATEIbHOCTH 4YeJoBeKa M opraHusmoB. Kopposus
METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH

Hemeramnsl. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HEMETaIoB. THIMYHBIE CBOMCTBa
HemetaiuioB [V— VII rpynn. Knaccudukanys 1 HomeHKIaTypa coeAMHEHUIH HeMeTaioB. KpyroBopoTsl
OMOT€HHBIX JIEMEHTOB B IPUPOJE

XHUMHUYEeCKHE CBOMCTBA OCHOBHBIX KIIAaCCOB HEOPTaHNYCCKUX BCIICCTB (OKCI/II[OB, THAPOKCHUAOB, KUCIIOT,
coliel u I[p) 3aKOHOMepHOCTI/I B U3BMEHEHHH CBOMCTB IMPOCTBIX BCHIECTB, BOAOPOAHBIX COCﬂHHCHHﬁ,
BBICHIUX OKCHUJ0B U THAPOKCUIOB

IIpakTnyeckue 3aHsATHS

CocraBieHHe ypaBHEHMM XMMMUYECKHX PEAKIUI C y4acTUEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX
BEIIECTB: META/NIOB U HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAUIOB U aM(OTEPHBIX 3IIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMH W aM(OTEPHBIX T'MJIPOKCHUIOB; HEOPraHUYECKUX COJIeH,
XapaKTEePU3YIOIUX UX CBOKCTBA.

PenieHre npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKHUX 3aJaHUN HAa CBOMCTBA, COCTAB, IOJIYYEHUE U

OK 01
OK 02
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0e30MacHOe HCIHOJb30BAaHNWE BAXKHEHIIMX HEOPraHMYECKHX BEIIeCTB B OBITY M MPaKTHYECKOU
NESITEIbBHOCTH YEJIOBEKa

Tema 3.3. OcCHOBHOE cojIep:KaHue 2 OK 01
Upnentndukanms | JlaGopaTopHble 3aHITHS 2 OK 02
HEOPraHWHCCKUX | JTa5opatopHas pabora «MieHTHUKALMSA HEOPIrAHUYECKUX BEIIECTBY. OK 04
BCHICCTB Penienye SKCIEPUMEHTANIBHBIX 3a4a4 110 XMMMYECKMM CBOMCTBAM METAUIOB M HEMETAIOB, IIO

pacIO3HABAHMIO U MOJIYYEHUIO COEIMHEHUN METAJUIOB U HEMETAJLIOB. 5

Wnentudukanyss HEOPraHUYECKUX BEUIECTB C HCIOJIb30BAaHHEM HUX (DU3MKO-XMMUYECKUX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cynbdar-, kKapOOHAT- U XJIOPHI-

AQHUOHBI, HA KATHOH aMMOHUS
KounrpoabHnasn N

CBoiicTBa HEOPraHMUYECKUX BEIIECTB 2
paborta 2
Pa3nen 4. CTtpoeHue 1 CBOMCTBA OPraHUYECKHUX BElECTB 24
Tema 4.1. OcCHOBHOe co/Iep:KaHue 4 OK 01
Knaccupukanus, | Teoperndeckoe oGydenue 2
CTPOCHHUE U IlosiBeHne M pa3BUTHE OPTAaHUYECKOW XMMHUHU KaK Hayku. [Ipenmer oprannueckoi xumun. Mecto u
HOMCHKJIaTypa 3HAYECHHUE OPraHUYECKOU XMMUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHn4CeCKUX XHWMHYECKOE CTPOCHUE KAK IOPSJIOK COCIUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX BaJCHTHOCTH.
BEIICCTB OcHOBHBIE NTOJIOKEHHSI TEOPUM XMMHUUYECKOTO CTPOEHUsl OpraHmdeckux coeauHeHunii A.M. byrtieposa.

VYriepoaHslii CKeJIET OPraHUYECKON MOJIEKYJbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHWMHUYECKOTO

CTpOEHHS MOJIEKYJ. MI30Mepus U U30MepHI. 2

[TonsiTue o QynkunoHanbHoil rpynne. Panukan. IlpuHuunel KiaccM@UKaMu —OpPraHUYECKUX

coequHeHUN. MexnyHapoiHas HOMEHKJIAaTypa W IPHUHLUUIBl HOMEHKJIATYPbl  OPraHUYECKUX

coenuHeHuit. [lonstre 00 a3zoTcoaepX alMX COSAUHEHUAX, OMOJOTWYECKH AaKTHUBHBIX BEIIECTBAX

(yriaeBogax, kupax, Oenkax M Jip.), BBICOKOMOJIEKYJSIPHBIX COEIMHEHHAX (MOHOMEp, MOJIUMeEp,

CTPYKTYpPHOE 3B€HO)

IIpakTH4eckue 3aHATHSA 2

Homenknartypa opraHMYecKMX COEIMHEHHMH OT/AENbHBIX KJIACCOB (HACHIIIEHHBIC, HEHACBHIIIEHHBIE U

apoOMaTHYECKHE YTJIEBOJOPObI, CIUPTHI, (DEHOIIbI, albJIErHIbl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)

CocraBieHre TOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOPMyS OpPraHMYECKUX BELIECTB OTIEIBHBIX 5

KJIACCOB, HWCIOJB3ySd WX Ha3BaHUS 10 CHCTEMATHYECKOW M TPHBHAIBHONH HOMEHKIIAType (ITHIIEH,
alleTUIeH, TIMUEpuH, (eHom, (GopManbIeruj, YKCycHas KHCIOTa, TMUIMH). Pacdersl mpocreiimeit
(dbopMyIbl OpraHu4ecKOl MOJIEKYJIbI, HCXO0JA U3 AJIEMEHTHOT0 cocTana (B %)
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Tema 4.2.
CpoiicTBa
OpraHUYECKUX
COETUHEHUN

OCHOBHOe co/Iep:KaHue

12

TeopeaneCRoe oﬁy'{e}me

OU3NKO-XUMUYECKHUE CBOWCTBA OPraHUYECKUX COCAMHEHUN OTHENbHBIX KIAccoB (0COOEHHOCTH
KJIaCCU(UKALMU U HOMEHKJIATYPhI BHYTPH KJIacca; TOMOJIOTUYECKUH psii 1 o0mas popmyna; u3omMepus;
dbusnyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOITYUYEeHHUS]):

— TpeleibHbIe YIIEBOAOPOAbI (aJIKaHbl U IUKIOAJIKaHbI). ['OpeHre MeTaHa Kak OJIMH M3 OCHOBHBIX
MCTOYHUKOB TEIUIA B IPOMBILUIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YTIIEBOJOPOIOB, HAX0XK/ICHUE B
pUPOJIE U MPUMEHEHHUE AJIKAHOB,;

— HempelenbHble (QJIKeHbI, AJKUHBl U alKaJWEHbl) U apoMaTHYeCKHUe YrieBoJopoAbl. [opeHue
alleTUJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHU ISl CBAPKHU U PE3KU METAJIIIOB

— KUCJIOPOACOCpKAIINE COSAMHCHHSI (CITUPTHI M (DEHOJIBI, KAPOOHOBBIC KUCIOTHI M d(UPHI, aJTbJICTHIBI
U KETOHBI, JXKUPBI, yriaeBonbl). [IpakThyeckoe NpUMEHEHHE STUJICHIVIMKOISA, TIIIHLEpHHa, (eHoa.
[Tpumenenne Qopmanpaeruaa, amneraibJeTHaa, YKCYCHOH KHCIOTHl. MpUla Kak COJU  BBICIINX
KapOOHOBBIX KUCIIOT. MoOroIe CBOHCTBA MbLIa

— a30TcojepXallhe CoeIWHEeHUs (aMMHBI M aMMHOKHUCIOTBHI, Oenku). BblcokoMonekymsipHble
COEJMHEHUs (CHUHTETHYEeCKHE M OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOIUMEp, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anys STUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.

['eHeTHUECKast CBSI3b MEX 1Y KJIACCAMU OPraHUYECKHUX COeIMHEHUN

HpaKaneCRue 3aHATHSA

CBolicTBa OpraHMYeCKHX COEAMHEHHUH OTAENbHBIX KJIAcCOB (TpUBHANbHAs M MEXJIyHApOJHas
HOMEHKJIaTypa, XUMHUECKHE CBOICTBA, CIIOCOOB! MOJIYUYEHHUs): MpeiebHble (AIKAHbI U IUKIOAIKAHBI),
HenpeeNbHble (aJIKEHBI, aJKUHBI U aJIKaIM€Hbl) 1 apOMATUYECKUE YTIIEBOAOPO/bl, COUPTHI U (HEHOJIBI,
KapOOHOBbIE ~ KHMCIOTBI W 3QUpPbI, adbAETHJIbl MU  KETOHbl, AaMHHbI M  AMUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIUHEHMS. 3aJaHusl Ha COCTaBJICHHE YpPaBHEHUN XMMHUYECKUX PpEaKIHUi c
y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOEHUS

CocraBineHue cxeM peakiuid (B TOM YHCIE MO MPEAJOKEHHBIM IIeloYKaM IpeBpalleHuit),
XapaKTepU3YIOIINX XUMHUYECKUE CBOMCTBA OPTaHUYECKUX COEIMHEHUH OTAENBHBIX KJIACCOB, CIIOCOOBI
UX TIOJIy4deHHs M HaA3BaAHUE OPraHUYECKUX COCIMHEHMM II0 TPUBHAIBHONM WM MEXAYHAapOIHOH
CHUCTEMaTUYECKOM HOMEHKJIIATYype.
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKHUX
COEIMHEHUH OTJENbHBIX KJIACCOB

JlabopaTopnasi paGora

JlaGopatopHas pabota “IIpeBpalieHusi OpraHMuECKUX BEIIECTB MPU HarpeBaHUH'".
ITony4yenue 3TUIEHA U U3yYE€HHE €r0 CBOMCTB. MoennpoBaHue MOJIEKYJI 1 XUMUYECKHX TPEBPALICHUN

OK 01
OK 02
OK 04
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Ha MpUMepe dTaHa, STUJICHA, alleTUJIeHa U Jp.

Tema 4.3. OcHoOBHOe co/iep:KaHue OK 01
Vnentupurains | Teopermueckoe obyuenue OK 02
OPTatiiecix buoopranmueckue coenunenus. IlpumeHenune u Ouojoruyeckas pojib yriaeBofoB. OxucieHue OK 04
BOTIECTB, HX YIJIEBOAOB — HCTOYHUK SHEPrUM JKUBBIX OpraHu3MoB. OONacTM NPUMEHEHUS aMHUHOKHUCIOT.
SHatetme u [IpeBpamenust OenkOB MUIIM B opranu3Me. buonornyeckune ¢ynkuuu OenkoB. buonornueckue
ngMer HHe B (GyHKLIUY XUpoB. Posib opraHnyeckoil XuMHUM B pellieHUH Ipo0sIeM MUILEBOH 6e3011acCHOCTH
HEISISI):;(I;I;CITBeHHoﬁ Posnp opranuueckoll XUMHHM B pEIICHHH NPOOJIEM SHEPreTHYecKod Oe30MacHOCTH, B Pa3BUTHH
eATETBHOCTH MeIULAHBL, CO3JaHAH HOBbIX MaTePHAJIOB, HOBBIX HCTOYHUKOB SHEPrHH (ambTepHATHBHBIE UCTOYHUKH
HEIOBEKA sHeprum). OnacHOCTh BO3JEWUCTBUSA HA JKUBBIE OPraHU3Mbl OPraHUYECKHMX BEIIECTB OTJIEIbHbBIX
KJIacCcOB (YIJIEBOAOPO/AbI, CHUPTHI, (PEHOJIbI, XJIOPOPraHUYECKUE IMPOU3BOAHBIE, AIbIETUABI U Ap.),
CMBICJI ITOKa3aTellsl NpeIebHO JONYCTUMON KOHIIEHTPAIUH
JlaGopaTopHble 3aHATHSA
JlaGopatopHas pabora: “UaeHTudukanus opraHMuecKuX COeJMHEHUHN OT/AENbHbIX KIacCOB”
WnenTudukamms OpraHmuecKuX COeIMHEHUI OTIEIBbHBIX KJIACCOB (Ha MpUMepe allbJeTHAO0B, KpaxMaiia,
YKCYCHOH KHCJIOTBI, O€IKOB M T.I.) C MHCHOJIb30BaHMEM UX (U3MKO-XUMHUYECKUX CBOICTB H
XapaKTepHBbIX KAyeCTBEHHBIX peakuuil. JleHaTypauus Oenka npu HarpeBaHuH. LIBeTHble peakuuu
0enkoB. BO3HMKHOBEHHE AaHAIUTHYECKOTO CHUTHANAa C TOYKM 3PEHUS XUMHYECKHX IPOLIECCOB MpPHU
MPOTEKaHWU KaYeCTBEHHON PEaKINH, TO3BOJISIIOIIEH HACHTU(PUIIMPOBATH MPEAJIOKEHHbIE OPraHUYEeCKHe
BEIIECTBA
Kontpoasas CTpyKTypa U CBOICTBa OPraHUYECKUX BEILECTB
pa6ora 3
Paznea 5. Kunernyeckue u TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKUX peakuui
CxopocTb OcHOBHOe coep:kaHue OK 01
XUMHYECKHUX OK 02
peaKuuid.
XUMHYECKOE
paBHOBecHE

Teopernueckoe o0yueHue
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CKOpOCTh peakiyM, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (aKTOPOB: MPHUPOJbl PEATHMPYIOIIUX BELIECTB,
KOHLEHTPALlUU pEarupyromux BeEUIECTB, TEMIIEpaTyphl M IUIOIAJAM PEAaKIHOHHOW IOBEPXHOCTH.
TennoBble 3¢ (HEeKTh XUMUYECKUX peakiiii. DK30- U SHAOTCPMHUUECKUE, PEAKIIHH.

OOpatuMocTh peakiuil. XHUMHYECKOE PAaBHOBECHE M €ro CMELIEHHME I0J JeHCTBHEM pa3JIM4HbIX
(dakTOpOB (KOHIICHTpALMS PEareHTOB WM MPOIYKTOB PEaKIMH, TaBICHUE, TEMIIEpaTypa) AJs CO3IaHus
ONTHMAJIbHBIX YCIOBUN IPOTEKAaHU XUMHUECKUX npoueccoB. [Ipunnun Jle HlaTtense

IIpakTH4eckune 3aHATHSA OK 01
PenieHre MpakTHKO-OPUEHTHPOBAHHBIX 3a[aHMi Ha aHain3 (HAKTOPOB, BIMAIONIMX HA W3MEHEHHUE OK 02
CKOPOCTH XMMHMUYECKON peaKiiy, B T.U. C MO3ULMHA 3KOJOIMUYECKH 11€JIeCO00pa3HOro MOBEIEHUS B ObITY
U TPYZOBOM NESTEIHLHOCTH B LENSAX COXPAHEHUS CBOETO 3/I0POBBS M OKPY)KAIOIIEH MPUPOTHON CPEJIbI.
Pemienne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUi Ha mnpuMmeHeHue npuHuuna Jle-Ulatense s
HAXOXXJCHUS HAINPaBICHUS CMEIICHUS pPABHOBECHS XWMHYECKOM peakuMu W aHanmu3 (HaKTOpOB,
BJIMSIIOIMX HA CMEIIEHUE XUMHUYECKOT0 PABHOBECHS
Paznea 6. PacTBOpsI
Tema 6.1. OcHOBHOe coep:kaHue OK 01
Ionstue o Teopernueckoe o6yuenue OK 02
pactBopax PactBopenne kak ¢usuko-xumuueckuii mporecc. PactBopsl. CrocoObl MPHUTOTOBIEHUS PACTBOPOB. OK 07
PactBopumocts. MaccoBast 071 pacTBOpeHHOro BemiectBa. CMbICH IOKazaTess HpPeIesbHO IIK 2.1
JIOITYCTUMON KOHIIEHTPAIMH U €T0 UCIIOJIh30BAHNE B OI[EHKE SKOJIOTHIECKON 0€30MacHOCTH.
[TpaBuna 5KOIOTHYECKH Ie1eCOO0Pa3HOro MOBEACHUS B OBITY M TPYAOBOHM NEATEIBHOCTH B LENAX
COXPAHEHHUS CBOErO 3JI0POBbA M OKPYXKAIOLIEH MPUPOIHOU CPENbl; OMACHOCTh BO3JICUCTBUS HA YKUBBIC
OpraHU3MbI ONPE/IETICHHBIX BEILECTB.
Pemenne mpakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JaHUK HA PACTBOPHI, UCIOIB3yeMbIe B OBITOBOW 1
IPOM3BOJICTBEHHOM JIETETLHOCTH YeJIOBEKa
Tema 6.2. OcHOBHOE coiepKaHue OK 01
Hccnenosanne JlaGopaTopHbie 3aHsATHS OK 02
CBOUCTE pactBopos JlaGopatopHas pabota «IIpuroToBieHue pacTBOPOB». OK 04
[TpuroroBneHne pacTBOPOB 3aJJaHHON (MaccoBOM, %) KOHLIEHTpAalHU (C MPaKTUKO-OPHUEHTUPOBAHHBIMU
BOINPOCAMH) U OIpeJIeNIEHNE CPEIbl BOJHBIX PACTBOPOB.
Penrenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB
IIpogdeccnonaibHO-OPHEHTHPOBAHHOE COJECPKAHUE (COAepKaAHUe TPUKJIATHOT0 MOAYJIs)
Paznen 7. Xumusi B ObITY ¥ IPOU3BOACTBEHHOM ATEILHOCTH YeJ0BeKa OK 01
Xumus B ObITY U OK 02

OcHoOBHOE coaepKaHue
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npou3BoJAcTBeHHOM | TeopeTnyeckoe o0yueHnue 2 OK 04
ACATCIbPHOCTU Hoselimme nocTmxeHsT XUMUYIECKON HayKH U XUMHYECKOHN TEXHOJIOrUU. Ponb XUMHUH B 00€CIIEUEHUN OK 07
YEJI0BEKa 9KOJIOTHYECKOM, SJHEPTeTUYECKOM U MUIIEBOM 0€30MaCHOCTH, pa3BUTHH MeIUIMHBL. [IpaBuiia moucka u 2 IIK 1.3

aHaM3a XUMHYECKOH WH(OpMAIMM W3 Pa3IMYHBIX HMCTOYHHMKOB (Hay4YHas W Yy4eOHO-HaydHas MK 2.1-2.3

JUTepaTypa, CpeicTBa MaccoBoi nHpopmanuu, cetb IHTepHeT)

I[IpakTnyeckue 3aHATHS

[Towick u aHAJNM3 KEWCOB O NMPUMEHEHWH XWMUYECKUX BEHICCTB W TEXHOJIOTHHA C Y4eTOM Oymyiien

npodecCHOHANbHOM  NEATEeNbHOCTH [0  TeMaM:  BaKHEHMIIWE  CTPOUTENbHBIE  MaTepHualbl,

KOHCTPYKLIMOHHBIE ~MaTe€pUajbl, KpacKu, CTEKJIO, KEepaMHKa, MaTepHaybl Ui SJICKTPOHUKH, 4

HaHOMaTepHallbl, TEKCTWJIbHbIE BOJIOKHA, WCTOYHMKM DSHEPrUM, OPraHUYECKHE W MUHEpaJIbHbIC

yI00peHus, JIEKapCTBEHHBIEC BEIIECTBA, OBITOBAS XHUMHUSI.

3amuTa: [IpencraBnenue pe3yabTaToB penieHus: KeHcoB B opMe MUHH-JIOKIAa C MPe3eHTaluei

IIpome:xkyTouHasi aTTecTanus 1Mo JUCHUIIMHE (324eT) 2

Bcero 72
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3. VCJOBUSA  PEAJM3ALIMU  TIPOTPAMMBI  OBILEOBPA3OBATEJILHOM
JTIACITUTUTNHBI
3.1. Tpeﬁ()BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY oﬁecneqeﬂmo

Jlist peanuzanuy IporpamMMbl AUCIHHUILTAHBI JOJDKHBI OBITH MPEITyCMOTPEHBI CIEAYIONTHE
CHelMallbHble TOMEIICHUA: Y4eOHBIH KaOMHET XUMUU W/HWIK y4eOHOW XHMHUYECKOMN
1abopaToOpUH.

Ob6opynoBanue  y4eOHOro ka0uHera  (HArJsiAHbIE nocoous): HaOOpbI
HIApOCTEP>KHEBBIX MOJIEJICH MOJIEKYJI, MOJEIN KPUCTANTNYECKUX PEHIETOK, KOJUIEKIIUU TPOCTHIX
U CJIOKHBIX BEUIECTB W/WIM KOJUIEKLIMU MOJMMEPOB; KOJUICKIMS TOPHBIX IMOPOJ M MHHEPAJIOB,
tabmuia Menneneesa, yueOHble Gpuiabmbl, nudpoBbie 00pa30BaTENbHBIE PECYPCHI.

TexHnuyeckue cpeacTBa 00y4YeHHsI: KOMIBIOTEp C YCTPOHCTBAMM BOCIPOM3BEIACHUS
3ByKa, NPUHTEp, MYJIbTUMEAUA-TIPOCKTOP C OJKPAHOM, MYJIbTHMEIHIHAs JOCKa, yKa3Ka-
pe3eHTep AJIsl IPe3eHTALUM.

OobopynoBanue jgadoparopuu U padoYuX MeCT JIaOOpPaTOPMU: MEH3YpPKH, MUIETKU-
KalreJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIYIIbI, IPEIMETHbIE U MOKPOBHbIE CTEKJIA, TUIAHIIETHI
JUISL KamelbHBIX peakiuii, ¢umbTpoBaibHas Oymara, MpPOMBIBATIKU, CTEKISIHHBIE HPOOMPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKISHHBIC TIaJOYKU, IITATUBBI IS
POOUPOK; MEPHBIC MIJIUHAPHI, BODOHKHU CTEKJISTHHBIC, BOPOHKH JICTUTEIbHBIC IIMIHHIPHICCKUC
(50-100 mu1), cTymku ¢ ecTHKOM, GappopoBbIe YAIIKH, MUAHIETHI, PHUIBTPHl OyMaXKHbIC, BaTa,
MapJisi, YacoBBIE CTEKJA, JJIEKTPOIUIMTKH, JIa0OpAaTOpHBIE INTATHBBI, CHUPTOBBIE TOPEIKH,
CIIUYKH, TIPUOOP JUIS TOTYICHHS Ta30B (MU MPOOHpPKa C Ta300TBOIHON TPYyOKOM), AepKaTeIn
JUTsL IPOOUPOK, CKIISIHKH ISl XpaHEHHsI pEaKTUBOB, pa3/IaTOUHbIC JTOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); mmareny; TUHIETHI; TUTEIbHBIC IIMIIIBI; CEKYHIOMEPHI (TaliMepbl), MEpHBIE
npobupku (Ha 10-20 mur) m mepHbie koumOwr (25, 50, 100 m 200 M), BomsHas Oans (Wiau
TEPMOCTAT), CTEKJSHHBIC MAaJOYKU; KOHMYECKHe KojaObl ans tutpoBanus (50 mu 100 mu);
WH/IMKATOPHBIE TOJOCKKM [uig onpeaenenus pH W cTaHgapTHas WHIUKATOpHAs —IIKaa;
YHHUBEpCaIbHbIA MHANKATOP; nuneTku Ha 1, 10, 50 mu (wm go3aropst Ha 1, 5 u 10 mut), OropeTku
JUISl TATPOBAHUA, MeauIMHCKUE mpuiibl Ha 100—150 mut, mabopaTopHbie W/UU aHATTMTUYECKUE
Bechl, pH-MeTpsI, cymmibHbIN 1IKad, U ap. 1abopaTopHOE 000PYIOBaHUE.

3.2. UupopmannoHHOe oOecnedeHne peajn3alui NporpaMMbl

OcHoBHasi iuTEpaTypa:

1. MapreiroBa T. B. Xumus: yueOHUK U MPAKTHKYM IJI CPEIHEro MpodecCHOHATBHOTO
oOpazoBanus / T. B. MapteinoBa, 1. B. Apramonosa, E. b. 'onyHoB; non obmieit penakuueii T.
B. MapTbIHOBOIA. - 2-¢ u3n., uctp. u pom. — M.: FOpaiit, 2023. - 368 c. Tekct: eKTpoHHBIH //
O6pasoBarenbHas iatdopma HOpaiir [caiit]. - URL: https://urait.ru/bcode/511690.

2. Xumusi: yueOHUK ISl cpenHero npodeccuonanbHoro oopazosanus / 10, A. Jlebenes,
I'. H. ®anees, A. M. Tl'ony6es, B. H. IllamoBan; mox obmeit penakuueii I'. H. ®aneera. - 2-¢

u3N., mnepepad. u gom. - MockBa: WsparensctBo FOpaiit, 2023. — 431 c¢. URL:
https://urait.ru/bcode/513073.

JlonoJiHUTeIbHASA JINTEpaTypa:

1. Audunorenosa M. B. Xumwusa. bazossiii ypoBens: 10-11 kmaccel: yuyeOHUK st
cpenuero obmiero oopasosanus / M. B. Audunorenona, A. B. badkos, B. A. [lonkos. - 2-¢ u3.,
ucrip. u gom. — M.: Opaiir, 2023. - 290 c. Tekcr: osnekrponnsii //  URL:
https://urait.ru/bcode/530422.

2. AmapueB A. W. O6mas u HeopraHuueckas xXumus. JlaGopaTOpHBIH NPAKTHUKYM:

yaeOHoe mocobue mis cpeaHero mpodeccuoHaabHoro oOpazoBanust / A. M. Amapues, A. A.
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Kazakosa, JI. B. llleBauipina. - 2-¢ u3a., uchp. u gomn. - M: Opaiit, 2023. - 159 c. Tekcr:
AJIEKTPOHHBIN // OO6pasoBarenbHast mwiarpopma  FOpaiir [caiit]. - URL:

https://urait.ru/bcode/514569.
3. Tynuxun E. Y. Xumusa. B 2 4. Yacts 1. O0mas 1 Heopranuyeckas XUMHUS: y4eOHUK

Ui cpeaHero npogeccuonanbHoro oopazosanus / E. . Tynukus. - 2-e usn., ucnp. u nom. — M.:
FOpaiir, 2023. — 385 c. - (Ilpodeccuonansuoe obpazoBanme). - ISBN 978-5-534- 02748-8. -
Texct: omektponHbii //  OOpazoBarenpHas 1aatdopma FOpait [caiit]. - URL:
https://urait.ru/bcode/513730.

4. Tynukun E. V1. Xumust. B 2 4. Yacte 2. Opranudeckasi XuMus: Y4eOHUK JIJIST CPETHETO

npodeccuonansHoro obpazosanus / E. . Tynukun. - 2-¢ u3z., ucnp. u gom. — M.: FOpaiir,
2023. — 197 c. - (Ilpodheccuonanbroe odpazosanue). URL: https://urait.ru/bcode/513731.

5. Xumus. 3agadnHuk: yaeOHoe mocoOue sl CpeaHero mpodecCHOHATBHOTO 00pa3oBaHus
/ YO. A. Jlebenes [u np.]; mox obmieit penakuueii I'. H. @aneesa. — M.: FOpaiit, 2023. - 236 c. -
(ITpodeccuonansHoe obOpazoBanue). - TekcT: anmekTpoHHBIN // OOpa3oBarenbHas miatdopma
FOpaiir [caiit]. - URL: https://urait.ru/bcode/513091.

6. Xumusi: yueOHUK [ cpeanero npodeccuonansHoro oopasosanus / FO. A. Jlebenes,
I'. H. ®anees, A. M. l'onyGes, B. H. [llanoBan; nox obmeit penakuueii I'. H. daneesa. - 2-¢

u3., mepepad. u jorm. - M.: FOpaiit, 2023. - 431 c. - (IIpodeccnonansroe obpazosanwue). Tekcr:
uIeKTpoHHBIH  //  OOpa3zoBarenbHas wiarpopma  FOpaiir [caiiT]. - URL:
https://urait.ru/bcode/513073.
Nudopmannonnbie pecypcebl:

1. HayuHo-nomynsipHbIi KypHan «XuUMHS U KU3Hb» https://hij.ru
hvsh.ru — Xypuan «Xumust B IKOJIE.
3. https://postnauka.ru/themes/chemistry — mexiuu mo xumum Ha caiite I[locTHayka.

http://gotourl.ru/4780 (http://elementy.ru/) HayuHo-monynsipHblii NPOEKT «IIEMEHTHI

no

OoubIIoi Hayku» ((U3UKa, XUMHS, MaTeMaTHKa, aCTPOHOMHS, HAYKH O JKU3HH, HAYKH O
3emuie). HoBoCTH HayKH, KHUTH, HAYYHO-TIOMYJISIPHBIC CTAThH, JICKIIMU, SHIIUKIIONCTUH.

4. http://gotourl.ru/4783 (http://potential.org.ru/) CaiiT Hay4dHO-TIONYJSAPHOTO >KypHaJIa
«IToreHnmain.

5. http://gotourl.ru/4785 (http://www.hij.ru/) CaliT Hay4YHO-TIOMYJISIPHOTO XKypHaJIa «XUMUS
Y JKU3HBY.

6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTKpbITast 3JIE€KTpOHHAs
6ubnmoreka xuMuyeckoro nopraia «Chemnet.

7. DnekTpoHHO-OMOIHMOTEUHas cucteMa «Jlanby https://e.lanbook.com

8. DnexkTpoHHO-OMONMHMOTEYHAs cUCTeMa «Znanium.comy hitps://znanium.com

9. Caiir o xumun http://www.xumuk.ru/encyklopedia/

10. O6pasoBarenbHbIi pecypc mo xumuu http://www.alhimik.ru/

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUSI OBILIEOBPA3OBATEJILHOM
JIACITUTUINHBI
KOHTpOHL U OLCHKAa peE3yJIbTaTOB O6y‘-IeHI/IH OCYHICCTBIIACTCA IIPEIIOAABaTCIICM B

Ipolecce MPOBEICHUS MPAKTUYECKUX 3aHITUN U 1a00paTOPHBIX paboOT, TECTUPOBAHUS, a TAK¥Ke
BBIMIOJTHEHUS]  OOYYalOIIMMHUCA  MHAWBHUIYAJbHBIX  33JaHUN, TPOEKTOB, HCCIEAOBAHUM.
Pesynbratel 00y4deHHs] ONpeNeNsitoT, 4To oOOydarouuecss [AOJDKHBI 3HaTh, HNOHUMATh U
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JAEMOHCTPHUPOBATH IO 3aBECPIICHUN U3YUCHUA JUCHUIIIIMHBL.

Jns  GopMupoBaHUS, KOHTPOJS U OLEHKH pe3ylIbTaTOB OCBOCHHS YYEOHOM IHCLUIUIMHBI

UCIIOJIE3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPUSATHH, TPECTABIIAIONIAs COO0H KOMILIEKC YIeOHBIX

MEpOTPHUATHIA, COTJIACOBAHHBIX C pe3yiabTaTaMu OOy4eHUS M CHOPMYIHPOBAHHBIX C yYETOM
OI'OC COO (npeametHsbie pe3ynbraThl 1o qucuuiuiae) 1 I'OC CIIO.

Ne | OK/IK | Moayas/Pa3nen/Tema Pe3yabTaT 00yueHus Trmut OIIeHO'le X
MeponpusTHA
| | OcHOoBHOE coiep:kaHue
1 Paznen 1. OcHoBBI @opuyuposats
0a30BbIe MOHATHA U
CTPOEHHUS BellecTBa
3aKOHbI XUMHH
1.1 | OK 01 CrpoeHue aToMOB CocraBnars xummnueckue |1. Tect «Ctpoenue
XUMHYECKHX 3JIEMEHTOB |(DOPMYIIBI COSTUHEHUI B |aTOMOB XMMHUYECKUX
Y TIPUPOJIa XUMHUYECKON |COOTBETCTBUU CO 3JIEMEHTOB M IPUPOA
CBSI3U CTENEHBIO OKUCIIEHUS XAMHUYECKOH CBSA3M.
XHMHYECKHX 3JICMEHTOB, |2. 3aJa4u Ha COCTaBIICHUC
WCXOJS U3 BAJIGHTHOCTH U |XUMHUYECKUX QOpMYTT
ANEKTPOOTPHUIATEILHOCTH |JABYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(pUaA0B, TUAPUIIOB U
T.IL.).
3. 3agaHus Ha
HCIIOJIb30BaHUE
XAMHYECKOH CUMBOJIMKH U
Ha3BaHUU COECTUHEHUH 110
HOMEHKJIaType
MEXAYHAPOJAHOTO COK03a
TEOPETUYECKON 1
MPUKIIATHON XUMHH U
TPUBUAILHBIX Ha3BaHUN
JUIS COCTABIICHUS
XUMHYECKHUX HOopMYIT
JIBYXaTOMHBIX
coeuHEeHUN (OKCUIOB,
Cynb(hUI0B, THAPUIOB U
T.I.) U IPYTUX
HEOPTraHUYECKUX
COCTUHEHUN OTHEIHEHBIX
KJ1aCCOB
1.2 | OK 01 |I[lepmomudeckuii 3aK0H 1| XapaKTeprU30BaTh 1. Tect «Metamnuueckue /
OK 02 tabmuma J[. 1. XUMHUYECKHE DJIEMEHTRI B |HEMETAJUINYECKUE
MenaeneeBa COOTBETCTBUH C UX CBOIICTBA,
IIOJIOJKCHUEM B 3JEKTPOOTPULIATENBHOCTD
MEPUOIMYECKON CUCTEME |U CPOJICTBO K JIEKTPOHY
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUuATHI

XUMHNYCCKUX SJICMCHTOB
.. MenneneeBa

XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHEM
Y MOJIOKCHUEM B
MEPUOJUYECKON CUCTEME
XAMUYCCKHUX DJIEMECHTOB
.. MenneneeBay.

2. IlpakTyeckue 3a1aHus
Ha YCTaHOBJICHHUE CBSI3U
MEXK]ly CTPOCHUEM aTOMOB
XUMHUYECKHUX DJIEMEHTOB U
MEePUOJUYECKUM
M3MECHEHHEM CBOMCTB
XHMUYECKHUX DJIEMCHTOB U
HUX COCANHCHUN B
COOTBETCTBUH C
IIOJIOKCHUEM
Ilepuonuueckoi cucreme.
3. IlpakTuko-
OPUEHTHUPOBAHHBIC
TEOpPETUUYECKHUE 3aJaHus
Ha XapaKTepU3aINIO
XHMUYECKHUX DJIEMCHTOB:
«Metannmdeckue /
HEMETaJUIMYSCKUE
CBOMCTBA,
3JEKTPOOTPULATENBHOCTD
U CPOJCTBO K AJEKTPOHY
XHUMHUYECKHUX DJIECMECHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHEM
H TIOJIOKCHHEM B
MIEPUOIUYECKON CHCTEME
XHMUYECKHX DJIEMECHTOB
.. MenneneeBay

Paznea 2. Xumunueckue
peakuuun

XapakTepu3oBaTh THUIIbI
XUMHYECKHX peaKIui

KonTtpoabHas padora
«CTpoeHue BelecTsa u
XHMHYECKHEe PeaKIum»

2.1

OK 01
OK 04

THUIBI XUMHYECKUX
peakuui

CocTaBJIsITh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelICHHS,
OKHCIUTEIHHO-

1. 3amauym Ha cocTaBiIcHHUE
YpPaBHEHUH PEAKIUM:

— COCIMHCHHUS,
3aMEeNICHUS, PA3JIOKEHUS,
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUuATHI

BOCCTaHOBUTEIILHEIE
peakiu

obMeHa;

— OKUCJIUTENbHO-
BOCCTaHOBUTENIbHBIX
peaxkuuii ¢
UCIIO0JIb30BAaHUEM METO/Ia
AJIEKTPOHHOTO OaJiaHca.

2. 3ajaum Ha pacuer
Macchl BEIECTBA WIH
o0béMa

ra3oB 10 U3BECTHOMY
KOJINYECTBY BEIIECTBA,
Macce Wi 00bEMY 0JIHOTO
U3 y4acTBYIOIIKX B
peaKIiy BEIIEeCTB;
pacy€Thl

Mmacchl (00bEMa,
KOJINYECTBA BEILIECTBA)
IPOAYKTOB PEAKIIUHU, €CITH
OJTHO U3 BEILECTB UMEET
IpUMeCH

2.2

DIEeKTpOIMTHYSCKAS
IUCCOLMAINS Y UOHHBII
o0MeH

CocTaBnath ypaBHEHUs
XUMHYECKHUX PEAKIIHH
HMOHHOT'0 0OMeHa C
y4acTHEM
HEOPraHUYECKHUX BEIECTB

1. 3aganus Ha
COCTaBJICHHE
MOJICKYJISIPHBIX U MOHHBIX
peakuil ¢ yyacTUEM
KHCJIOT, OCHOBAaHUM 1
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH
cpenbl

2. JIaboparopHas paboTa
"THITBI XUMHUYECKUX
peakuuit”

Paznen 3. Ctpoenue u
CBOliCTBa
HEOPraHUYeCKUX
BeleCTB

HccnenoBath cTpoeHue u
CBOIICTBA
HEOPraHUuYeCKuX
BelleCTB

KonTpoasnas padora
«CBoiicTBa
HEOpPraHu4ecKUux
BellecTB»

22




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUuATHI

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHHYECKUX
BEIIECTB

Knaccudunuposars
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBUU
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPraHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKOH (hOpMYIIBI
WM COCTaBIICHUE
XUMHAYECKOH (OPMYIIBI
WCXOJIs N3 Ha3BaHUs
BELIECTBA 110
MEXKIYHAPOIHOM WU
TPUBHUAIBHON
HOMEHKJIAType».

2. 3aayn Ha pacyer
MacCOBOM 1011 (Macchl)
XUMHYECKOTO DJIEMEHTA
(coenuHeHus1) B MOJIEKYIIEe
(cmecn).

3. [IpakTrueckue 3aqanus
1o KJiaccupuKamuu,
HOMEHKJIaType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTyeckue 3a1aHust
Ha olpesieNieHue
XUMHUYECKOH aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH
BUJIa XUMUYECKO CBS3U U
TUTIA KPUCTAJUTMYECKOM
peleTKu

3.2

OK 01
OK 02

DU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BCIIIECTB

YcraHaBauBaTh
3aBUCHUMOCTH (PU3HUKO-
XHMHYECKHUX CBOHCTB
HEOPraHUYECKHUX BEIIECTB
OT CTPOCHUSI aTOMOB H
MOJIEKYJI, a TAaK)Ke TUTIA
KPUCTAJUTNYECKOMN
peueTku

1. Tect «Ocobennoctu
XUMHUYECKHX CBOMCTB
OKCHJIOB, KUCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUJIOB U COJIEW».
2. 3anaHus Ha
COCTABJICHUE YPaBHEHHUU
XUMHUYECKUX PeaKIuii ¢
y4acTHEM MPOCTHIX U
CJIO’KHBIX
HEOPraHNUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETaJIJIOB U
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUuATHI

aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHUHU ¥ aM()OTEPHBIX
THJIPOKCHUJIOB,
HEOPTraHWUYECKUX COJICH,
XapaKTePU3YIOMINX UX
CBOICTBA U CIIOCOOBI
MOJTyYeHUSI.

3. IlpakTuko-
OpPUCHTUPOBAHHBIC
TEOPETUYCCKHE 3aaHuUs
Ha CBOICTBA U MMOJIyUYCHHE
HEOPraHMYECKUX BEIICCTB

3.3

OK 01
OK 02
OK 04

Nnentudukanus
HEOPraHMYECKUX
BEIIECTB

Hccnenosatb
Ka4ECTBEHHBIC PEAKIINHU
HEOPraHWYECKUX BEILECTB

1. IlpakTuko-
OpUEHTUPOBAHHBIC
3aJIaHus IO COCTABIICHUIO
XUMHUYECKHUX PEAKLUN C
y4acTHUEM
HEOPTaHWYECKUX BEIICCTB,
UCTIONB3YEMBIX ISl KX
UJCHTU(UKAITIH.
2.JIaboparopnas pabdora:
“Unentuduxans
HEOPTaHHYECKUX
BeIECTB”

Paznen 4. Ctpoenue u
CBOMCTBA
OpraHuvecKux
BeleCTB

HccaenoBarb cTpoeHue
CBOIICTBA OPraHMYeCcKUX
BelIEeCTB

KonTtpoabHnas padora
«CTpoeHue u CBOMCTBA
OpPraHUYecKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTpOEHHE U
HOMEHKJIAaTypa
OpPraHUYECKUX BEILECTB

Knaccupunuposars
OpraHn4€CKUC BEIICCTBA B
COOTBETCTBHUH C UX
CTPOEHHEM

1. 3aganus Ha
COCTaBJICHHEC Ha3BaHMI
OpraHUYeCKHUX
COE€TUHEHUH I10
TPUBUAIILHON WIH
MEXKIyHAPOAHOU
CHCTEMaTHUECKOM
HOMEHKJIAType.

2. 3amannsa Ha
COCTaBJICHHUE MOJHBIX 1
COKpAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OPraHUYECKUX BEIIECTB
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUuATHI

OTACIBHBIX KJIACCOB.

3. 3ajauun Ha onpeeIeHue
npocreimen GopmyITbl
OpPraHUYECKON MOJICKYJIbI,
WCXOJIS U3 DJIEMEHTHOTO
cocraBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COETUHEHUN

YcraHaBauBaTh
3aBUCUMOCTH (hPU3HKO-
XAMUYECKHX CBOWMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOECHHS MOJIEKYJI

1. 3ananus Ha
COCTaBJICHUE YpaBHEHU
XUMHUYECKHUX peaKkuii ¢
y4aCTHEM OpPraHUYeCKUX
BEILIECTB Ha OCHOBAHUU MX
COCTaBa U CTPOCHUS.

2. 3ajaHus Ha
COCTABJICHUE YPaBHEHUU
XAMHYECKUX PEaKIUH,
WJUTIOCTPUPYIOIIHUX
XMMHUYECKHE CBOWCTBA C
Y4ETOM MEXaHU3MOB
IPOTEKaHUS JaHHBIX
peakuuii ¥ reHeTUYeCcKOil
CBSI3M OPraHUYECKHUX
BEIIECTB Pa3HbIX KJIACCOB.
3. PacyerHble 3a1auu 10
YPaBHEHUSIM PEAKLHM C
y4acTUEM OPTaHUYECKUX
BEIIECTB.

4. JIaboparopHas paboTa
“IIpeBparieHust
OpPraHMYECKUX BEIIECTB
IIp1 HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

Wnentuduxarus
OpPraHUYECKUX BEILECTB,
WX 3HA4YEHUE U
MIPUMEHEHHE B OBITOBOM
Y IPOM3BOJICTBEHHOMN
JESTEIbHOCTH YEJIOBEKA

Uccnenosath
KAaUCCTBCHHBIC peaKum/I
OpraHNYeCcKux
COCTMHEHUN OTHEIIEHBIX
KJIaCCOB

1.IIpakTuko-
OpPUEHTUPOBAHHBIC
3a7aHus 10 COCTABJIEHUIO
XUMUYECKHUX PEAKIUH C
y4aCTUEM OPTaHUYECKUX
BEIIIECTB, B T.4.
WCTIOJIb3YEMBIX IS UX
UICHTH(PUKAIUHT B OBITY U
MTPOMBIIIJICHHOCTH.
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00yyeHus .
MeponpusiTHii
2.JIaboparopnas pabota:
“Unentuduxanus
OpPraHUYECKUX
COEMHEHUI OTAENbHBIX
KJIacCOB”
) Paspea S. XapakTepu3oBaThb
Kunernueckue u BJMSIHUE PA3JIHYHBIX
TepMoaMHAMHUYeckue |(akTopoB Ha
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh
NPOTEKAHUS XHMHUYECKHX peaKIuii
XHMHYECKHX peakuui
5 | OKO1 CkopocTh XUMHUYECKUX | XapakTepu3oBaTh [IpakTuko-
OK 02 |peakumii. XuMHUYECKOE |BIMSHME KOHLUEHTPALUU |OPUEHTUPOBAHHBIE
paBHOBECHE pearvpymoIux BEeIIeCTB U |TEOPETUUECKHE 3a/laHus
TEMIIepaTypbl Ha CKOPOCTh |Ha aHATN3 (aKTOPOB,
XUMHUYECKHUX PEaKIUM BJIMSIIOUINX HA U3MEHEHUE
XapakTepus3oBaTh CKOPOCTH XUMHUYECKOM
BIIMSTHUE U3MEHEHHUS peaxiuu. [IpakTuko-
KOHIIEHTPALIUU BEUIECTB, |OPUEHTUPOBAHHBIC
peaKkuuu Cpesl U 3a/laHus HA IPUMEHEHHE
TEMIIEPATYPhI HA npuHnuna Jle-Illarense
CMEIlIEHNE XUMHUUYECKOTO  |/1JIs1 HaX0XK/IEHUs
paBHOBECHS HaIlpaBJICHUS CMEIIECHUS
PaBHOBECHS] XUMUYECKOMN
peakuuu 1 aHaIu3
(akTOpOB, BIMAIONUX HA
CMEILEHNE XUMUUYECKOTO
paBHOBECHS
6 HccnenoBarbh HCTHHHBIE
Pa3neua 6. PacTtBopsl pacTBOpHI € 32JaHHBIMHA
XapaKTepUCTHKAMU
6.1 | OKO01 |Ilonsarue o pactBopax |PaznuuaTh UCTHHHBIE 1. 3anaun Ha
OK 02 pacTBOpHI IIPUTOTOBJICHUE
IIK 2.1 pacTBOPOB.

2. IIpakTuko-
OPHUEHTHPOBAHHBIE
pacyeTHbIE 3a1aHUS Ha
JUCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBOM
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00yyeHus .
MeponpusiTHii
U IIPOU3BOJCTBEHHON
NeSITeNIbHOCTH YeJIOBEKa
6.2 | OKO01 |HccnenoBanme cBoiictBe |MccnenoBath Gusuko- JlaGopaTopHas pabota
OK 04 |pactBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBieHue
HCTUHHBIX PACTBOPOB pacTBopoB”
Il | IlpodeccuoHaIbHO-OPUEHTHPOBAHHOE CO/lepKaHMe (COAepPKAHNE NPUKJIATHOIO
MO/1YJIfA)

7 Paznen 7. OuenuBarth nociaeaAcTBH |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOM U Oynyme
NMPOU3BOACTBEHHOM NMPOU3BOACTBEHHOM npogeccuoHaIbLHOM
AesATeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa |1eATeJIbHOCTH)
YyeJI0BeKa ¢ MO3NIUH

IKO0JIOTHYECKOM

0e3omacHocTH
OK 01 |[Xwumwus B ObITY H OuenuBats nocnencteus |Keiic (¢ yaerom Oynymieit
OK 02  |[npou3BOACTBEHHOMN OBITOBOM U npodeccnoHaIbHON
OK 04 |medArenbHOCTH YEJIOBEKA (IPOU3BOJCTBEHHOMN JESITEIBHOCTH)
OK 07 NesATEeILHOCTH UelioBeka ¢ |Bo3Mo)kHBIE TEMBI KEHCOB:
IIK 1.3 no3unui dxonoruueckoi |1. [Moremnenue kiumara u
11K 2.1- 0€30I1aCHOCTH BBICBOOOKIEHUE Ia30BBIX
2.3 THAPATOB CO JIHA OKEaHa.

2. bynymue marepuab
JUTSL aBHA-, MAIITUHO- U
MPUOOPOCTPOCHUS.

3. HoBble maTepuaisl 1ist
COJIHEYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
pacTUTETBHBIX
pernapaToB
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