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1 O0mas xapakTepucTUKa pado4yel NPOrpaMmbl
1.1 MecTo TUCHUIIMHBI B CTPYKTYpPe OCHOBHOI TpodeccHuoHATbHOIMI
o0pa3oBaTeJIbHOI POrPaMMBbI

O6meobpazoarenpHas auciumanaa OO0J.04 Xumus uszydaercs Ha 0a30BOM

ypOBHE B 00pa30BaTEIbHOM IHMKJIEC YYEOHOTO IJJaHA OCHOBHOW MPOQeCCHOHATHHON
oOpazoBarenbHON nporpammbl cnienmaibHocTH 23.02.01. Opranuzanusi nepeBo3oK U
yIpaBleHUE Ha TpaHCIIOpTe (TI0 BUAAM).

1.2. lleau u nu1aHMpyeMble pe3yJbTAaThl 0CBOCHHUSI TUCUUIIIMHBI
1.2.1. Ileau u 32724y JUCHUILIMHBI

@opMUpOBaHUE Yy 00YYAIOLIUXCS MPEACTABICHUS O XMMHUYECKON COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA KAK OCHOBBI MPUHATHS PEIICHUI B )KU3HEHHBIX
Y IPOM3BOJICTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOTO OBEACHUS B IPUPOIHON Cpeie.

3agayu JMCUUIIMHBIL:

1)

2)

3)

4)
5)

6)

chopMupoBaTh TMOHUMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IPOLIECCOB U SIBJICHUW B OKPYXAIOUIECH Cpeae, LEJIOCTHOM Hay4YHOM KapTHHBI
MHpa, B3aUMOCBSI3H 1 B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

Pa3BUTh YMEHHUS COCTaBJIATH (POPMYJIbI HEOPTraHMYECKUX W OPraHUYEeCKUX
BEIIIECTB, YPABHEHUW XUMUYECKUX pEaKUUi, OOBICHATH HUX CMBICI,
UHTEPIIPETUPOBATH PE3YIbTAThl XUMUUYECKUX SKCIIEPUMEHTOB;

chopMHUpOBaTH HaBBIKU IPOBEACHUS MPOCTENIINX XUMHYECKUX
HKCIIEPUMEHTAJILHBIX HCCIEAOBAHUM C COOJIIOJICHHEM TPaBMII 0€30MacHOTO
oOpalleHus C BEIIeCTBaMU U JIa0OPaTOPHBIM 000PYI0BAHUEM;

pPa3BUTh YMEHHS MCIOJB30BaTh HWH(MOPMALMIO XUMHUYECKOTO XapakTepa U3
Pa3JIMYHBIX UICTOYHUKOB;

chopMUpOBaTh YMEHHSI ITPOTHO3UPOBAThH MOCJEACTBUSI CBOEH AEATEIBbHOCTU U
XUMHUUYECKUX TPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOIIECCOB;
chopMUpoBaTh TOHUMAHUE 3HAYMMOCTH JOCTHUXKEHUM XMUMHUYECKOW HAyKU M
TEXHOJIOTUH JIJIs1 Pa3BUTHUS COIMAILHON U MPOM3BOJICTBEHHOM cep



1.2.2. Ilnanupyembie pe3yabTAaThbl OCBOCHHS 001Ie00pa3oBaTeJbHON AUCHUIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Kon u | Ilnannpyemeple pe3yapTaThl OCBOCHUS JUCLUILIVHBI

HAaUMEHOBaHHE

bopMUpyEMBIX O6uue JucuurnmnHapHbie

KOMIIETEHIIAN

OK Ol. BeiGupars | B yacTé Tpy/10BOro BOCIUTAHMS - BJIAJETb CHCTEMOM XUMHYECKMX 3HAHUW, KOTOpas

CIocoOBI  PCIICHHS | -  TOTOBHOCTh K  TPYAY, OCO3HAHHWE | BKIIOYACT: OCHOBOIOJATAIONIME TOHATHS (XUMUYECKUN

3ajad _ | LIEHHOCTH MacTepCTBa, TPYA0I00HE; AJIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aToMma, S-, p-,

Eggiiiilﬂoociiﬂmon - TOTOBHOCTh K AKTHUBHOW JIESATETBHOCTH | d-2JIGKTpPOHHBICE OpOWTaIM aTOMOB, WOH, MOJICKYJIa,

nprvennTenbo K | TEXHOTOTHHECKOH " COLIMAJIBHOM | BaJIEHTHOCTb, JIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb

pasIHYHbIM HaIIPaBJIEHHOCTH, CHOCOOHOCTH | OKUCJICHUS, XUMHYECKasl CBs3b, MOJb, MOJSIpHas Macca,

KOHTEKCTAM VWHULMAPOBATh, IUIAaHUPOBATH U | MOJISIDHBI 00BEM, YIJIEpOAHBINH CKeNeT, (YHKUMOHAJIbHAS
CaMOCTOATENIBHO  BBINOJHATH  Takylo | IpyNna, paaukai, HW30MEpHUs, W30MEpbl, T'OMOJIOTUYECKUN
NESATEIbHOCTD; psn, TOMOIJIOTH, YIJIEBOIOPOJBL, KHUCJIOpOJ- 17}
- HMHTEpeC K pa3IuuHbIM  cdepam | a30TCoAepKaIlUe COEIUHEHUsl, OMOJOTUYECKH aKTHBHBIC

poheCCHOHAIBHOM JICITEIIBHOCTH,

OBianenue YHHBEpPCaAJIbHBIMH
yueOHbIMHU NO03HABATEJIbHbIMH
NEeHCTBUSIMM:

a) 0asoBbIe JIOTHYECKHE IeHCTBUA:

- CaMoCTOATENBHO  (OPMYJIMPOBATH U
aKTyaJIn3upoOBaTh npoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBINA MPU3HAK
WIM  OCHOBaHWS  JUIA CpaBHEHUS,
kiaccudukanuu u 00001IeHNS;

BemecTBa (yriaeBOJbI, JKUPBI, OCIKH), MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS,
KpUCTAJUTMYECKasl PEIIeTKA, THUIbl XUMHUYECKUX peakiui
(OKUCITUTENbHO-BOCCTAHOBUTEIBHEIE, IK30-U
SHIOTEPMUYECKHUE, pPEaKIMM HOHHOTO OOMEHa), pacTBOD,
AIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, ANEKTPOTUTHYECKAS
JIMCCOLUAIINS, OKHUCJIHUTENbh, BOCCTAHOBUTEIh, CKOPOCTH
XUMUYECKON peaKiuu, XUMUYECKOE PAaBHOBECUE), TEOPUH U
3aKOHBI (TE€OPHUSI XHMMHYECKOTO CTPOCHHSI OPraHUYECKUX
BemectB A.M. bytiepoBa, Teopusi 3IEKTPOIUTHYECKON
aucconmanuu, nepuoanueckuid 3akoH JI.M. Menneneena,




- OIIPCACIIATH Ocaun JACATCIIBHOCTH,
3aaBaTb IIApaMCTPbl W KPUTCPHUHU HUX
JOCTHKCHUA,

- BBIABJIIATDH 3dKOHOMCPHOCTH 141
IIPOTUBOPCUYHUA B pacCMaTpuBaCMbIX
SBJICHHAX

- BHOCUTBb KOPPCKTHBBI B JACATCIBHOCTD,
OLICHUBATDH COOTBCTCTBUC  PC3YJILTATOB

LEJsIM, OILICHUBAaTh PHUCKH TOCJIECACTBUMN
JIeSITCIIbHOCTH;

- pa3BHUBaTh KPEAaTHUBHOE MBIIUICHUE TPHU
pelIeHUH )KU3HEHHBIX TTPo0JIeM

0) 0a3oBbIE HCCJIeA0BaTeIbCKUE
AEUCTBUA:

- BJIAJIETh HaBBIKAMH y4eOHO-
HCCIeI0BaTEeIbCKOMN u MPOCKTHOMN
JeSITEIbHOCTH, HABBIKAMM  Pa3pelICHUs
npo0em;

- BBISIBIATH  NPUUYUHHO-CJIEIACTBEHHBIC
CBSI3U M aKTyaJlM3UpoBaTh  3ajady,
BBIJIBUTaTh  TUMOTE3y €€  PEIICHUs,

HaxOJWUTh apryMEHTBHI I J10KA3aTeNIbCTBA
CBOMX YTBEPKJICHHM, 3a1aBaTh MapaMeTPbl
Y KPUTEPUH PELICHUS;

- AHAIIU3UPOBATh TIOJIYYEHHBIE B XOHE
peleHns 3a1a4u pe3yJIbTaThl, KPUTUUECKU
OLICHUBATH 170.¢ JIOCTOBEPHOCTD,
IIPOTHO3UPOBATh M3MEHEHHE B HOBBIX

3aKOH COXpPAaHCHHUA MaCCI)I), 3aKOHOMCPHOCTH,
CHUMBOJIMYECKHUH SI3bIK XUMHUU, q)aKTOJIOI‘I/I‘IGCKHe CBCACHU O
CBOﬁCTBaX, COCTaBcC, IMOJIYYCHHUHA 141 Oe3omacHoOM
HUCIIOJIb30BaHHUHN Ba)KHEHUIINX HCOPTaHNYICCKHUX 141
OpPraHUYCCKHUX BCIICCTB B 6I>ITy 141 HpaKTI/I‘IeCKOfI
JACATCIBHOCTH YCJIOBCKA,

- YMCTb BBLIABJIATL XapPAaKTCPHBLIC IPU3HAKW W B3aMMOCBA3b
HN3Y4YCHHBIX HOH?ITHfI, IMPUMCHATD COOTBCTCTBYIOIIIHC
IIOHATHUA Ipu OIIMCaHUH CTPOCHUA 151 CBOMCTB
HCOPIraHN4YCCKUX " OpPraHU4YCCKHX BCIICCTB 41 ux
npeBpameHHﬁ; BBISBIISITH B3aMMOCBSI3b XMMUUCCKUX 3HAHUMN

C IIOHATHUAMMU )41 MMpCACTaBICHUAMUA APYyrux
CCTCCTBCHHOHAYYHBIX IIPCAMCTOB,
- YMCTb HCIIOJIB30BAaThb HanMCHOBaHMHA XUMHNYCCKUX

COCAMHEHUN MEXIYHApOAHOIO COK3a TEOPETUYECKON W
MPUKJIAJHON XMMHUHU W TPUBHUAJBHBIC HA3BAHUS BAKHEHIINX
BEIIECTB  (9TWUJIEH,  aleTWJeH,  TJuiepuH,  (eHodn,
dbopmanbieru, yKCycHasi KHCIIOTa, TJMIIMH, YrapHBIN Tas,
YIJIEKUCIIBIM Ta3, aMMHaK, ralleHas W3BECTb, HeraiieHas
U3BECTh, MUTHhEBAS COJA M JIPYTHUX), COCTABIATH (HOPMYIIbI
HEOPraHMYECKUX M OPraHUYE€CKUX BEIIECTB, YPaBHCHUS
XUMUYECKUX peaKIuii, OOBICHATh UX CMBICI; MOJITBEPKIAThH

XapaKkTepHbIe XUMHUYECKHUE CBOMCTBaA BEILICCTB
COOTBETCTBYIOIIUMM  DKCIIEPUMEHTAaMH U 3alMUCAMU
YPaBHEHUN XUMUUYECKUX PEAKLINM;

- YMETb YCTAaHaBJIMBAaThb IPUHAMICKHOCTD HU3YUYEHHBIX

HEOPTaHUYECKUX U OPTAHUYECKUX BEIIECTB K ONPEIEeIECHHBIM
KJlaccaM W TpYyIIaM COEJAUHEHUN, XapaKTepu30BaTh HX




YCIIOBUAX,
- YMCTb IICPCHOCHUTD 3HaHUA B
IMIO3HABATCJIbHYTIO 141 IMPAKTHYCCKYIO

001acTh KU3HEAEATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX
IpeIMETHBIX 00acTei;

- BBIIBUraTh HOBBIE HJIEH, NpeaiaraTh
OpUTHHAJIbHBIE TTOIXO/IbI U PELIEHUS;

- CHOCOOHOCTH MX HCIOJIb30BaHUS B
ITO3HABATEJIbHON U COUMAIIBHON MMPAKTUKE

COCTAaB W BaXHEHIIME CBOWCTBA; ONPENEIATH BUIBI
XUMHUYECKUX CBA3€H (KOBaJIEHTHAs, MOHHASI, METAJUIMUECKas,
BOJIOPOJHAs), THUMBl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;
KJIAaCCU(PUIIMPOBATh XUMUYECKUE PEAKIINH;

- cpopmMupoBaTh  IPEJICTAaBICHHUS: O  XUMHUYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KAPTUHBI MUpPA, POJIA
XUMHHA B TIO3HAHUU SIBICHUN NpUpOAbl, B (HOPMUPOBAHUU
MBIIUICHUSI M KYJIbTYypbl JIMYHOCTH, €€ (YHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOW ISl pelIeHUs NPAKTUYECKUX
3a/1a4y ¥ 3KOJIOTHYECKH 0OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO M IPUPOJHOM CPEE;

- YMETh MPOBOAUTH PACUYEThl MO XUMHYECKUM (POopMysiaMm U
YPAaBHEHUSIM XHMHMYECKUX PEAKUUHA C HCIOJIb30BAaHUEM
(Gu3NYeCKUX BEIUYMH, XapaKTepU3YIOLIUX BeELIeCTBa C
KOJIMYECTBEHHOW CTOpPOHBI: Macchl, o0beMa (HOpPMaJIbHBIE
yCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BaTh
CUCTEMHBIE XUMUYECKNE 3HAHMS JUISl IPUHATHS PEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX CHUTyalMsAX, CBS3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnons3oBars
COBPEMEHHBIE
cpeacTBa MIOMCKa,
aHanmm3a U
UHTEPIpETauu
UHpOpMaLIUU u
uH(pOpMallMOHHbIE
TEXHOJIOTHH IS
BBIMIOJIHEHUST 337134

npohecCHOHANBHOM

B  oOaacru
MO3HAHMS:

- copMHUPOBAHHOCTL  MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMU
MPAKTUKK, OCHOBAHHOIO HA JIMAJIOTre
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAaHHWE  SI3BIKOBOM U

IHEHHOCTH HAY4YHOIo

- yMeThb IUTAHMPOBATH ©  BBIMOJHATH  XUMHYECKHM
DKCIIEPUMEHT (TIPEBPAIICHUST OPTaHWYECKUX BEIIECTB IIPH
HarpeBaHWM, MOJYYCHUE dTUJICHA W HW3YYCHUE €TO CBOWCTB,
KaueCTBCHHBIC PEAKIIMU Ha ajJbJCTHU/IbI, KpaxMaJjl, YKCYCHYIO
KHUCIIOTY; JIeHaTypanus OEJIKOB TpPHW HArpeBaHWM, IIBETHBIC
peakiuu OEJIKOB; TMPOBOJUTH PEAKIMU HOHHOTO OOMEHa,
OTpENENATh Cpeny BOJHBIX PACTBOPOB, KadyeCTBEHHBIC
peaknuu Ha cynbdar-, KapOoHAT- W XJOPUI-aHUOHBI, Ha
KaTHOH aMMOHHUSI, PEIIaTh IKCIIEPUMEHTAIbHBIC 3aJa4H 10




JACATCIIbHOCTH

YUTATEIIbCKOM KYJIBTYpbl Kak CpeJCTBa

B3aUMOJICUCTBUSL ~ MEXAYy JIIOAbBMU U
MTO3HAHUS MUPA;

- OCO3HAHHUE  I[IEHHOCTM  HAY4YHOU
JEATEIIbHOCTH, TOTOBHOCTh OCYILIECTBIISATH
MIPOEKTHYO 151 HCCIIEIOBATENIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE;
OBaajnenne YHHUBEPCATbHBIMH
yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

B) padora ¢ undopmauueii:

- BIIaJIcTh ~ HAaBBIKAMH  TOJYYCHHS

uHOpMaAIlMM M3 HUCTOYHUKOB Ppa3HBIX
TUIOB, CAMOCTOSITEJIbHO OCYILIECTBISATh
MOUCK, AaHaliu3, CHUCTEMAaTU3alui0 U
UHTEPHPETAUI0 UHPOPMALIUUA PA3TUYHBIX
BUJIOB U (hOPM TIPECTABICHUS;
- co3laBaTh TEKCTHl B
dbopmaTtax ¢  y4yeToM
uHpopMauu H  LEJIEBOMI
BBIOWpas ONTUMAJIbHYIO
MPECTABICHUS U BU3YyaJIU3allUH;

- OIICHUBATh JIOCTOBEPHOCT,
JIETUTUMHOCTD uH(opmaruuy, ee
COOTBETCTBHE IIPAaBOBHIM U MOPAJIbHO-
ATUYECKUM HOpMawm;

- HCIIOJIB30BaTh CpeacTBa
WH(OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX

paBJ'II/I‘-IHI)IX
HAa3HA4YCHUA
ayTUTOpUH,

(opmy

temam "Metamiel" u "Hemeramnel") B COOTBETCTBHH C
npaBuUjaMd TEXHUKU O€30MacHOCTH MpU OOpallleHUuu C
BEIIECTBAMHU u 1a60paTOPHBIM 000pyI0BaHUEM;
MPEACTABIATh PE3YyJIbTaThl XUMUYECKOTO SKCIEPUMEHTA B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX pEAKIHUN U
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

- yMeTh AaHAIM3UPOBATh XUMHYECKYI0 HWH(OpPMALHIO,
MOJIy4aeMYI0 W3 pa3HbIX HCTOYHUKOB (CPEICTB MacCCOBOM
uH(popmanuu, cetb IHTEpHET U ApyTHE);

- BJIAJIETh OCHOBHBIMM METOJIaMH HAyYHOI'O MO3HAHUSA
BEILIECTB M XMUMHUUECKUX SIBJICHUM (HAOI0/ICHHUE, U3MEPEHNE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

- YMETh MPOBOAUTH PACUYEThl MO XUMHUYECKUM (opMysiaMm U
YPaBHEHUSM XHUMHUYECKHX PEAKIUil C UCHIOJIb30BaHUEM
bU3MYEeCKUX BEIIMYWH, XapaKTEepU3YIOIIUX BEIIeCTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0beMa (HOpMaJIbHbIC
YCIIOBUSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMMHUUYECKUE 3HAHUS JJISI IPUHSTUSA PEUICHUN B
KOHKPETHBIX  JKM3HECHHBIX CHUTyallUsX, CBS3aHHBIX C
BEIIIECTBAMHU U UX TPUMECHEHUEM




TEXHOJIOTUHA B PEIIEHUWH KOTHUTHUBHBIX,
KOMMYHHUKATUBHBIX W OpTraHU3aIllMOHHBIX
3a7a4 € COOMIoJieHHeM  TpeOoBaHUM
OPrOHOMUKH, TEXHMKH OE30IaCHOCTH,
TUTHEHBI, pecypcocOepeKeHUsl, MPaBOBBIX
U STHYECKUX HOPM, HOPM
nH()OPMAITMOHHON OE30TTaCHOCTH;

- BJIaJICTh HABBIKAMHU pPACIO3HABAHUA W
3aIuThl MHGOPMALKY, UHPOPMALIMOHHON
0€30IacHOCTH JINYHOCTH,

OK
D¢ dekTuBHO

04.

B3aMMOJIENCTBOBATh U

paboratb
KOJIJICKTHBE
KOMaH/Ie

B
u

- TOTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOSITEJILHOCTH ¥ CAMOOIIPEICIICHUIO;
-OBJIaJICHUE HaBBIKAMH y4eOHO-
HCCIeI0BATEIbCKOM, MIPOECKTHOMN u
COLIMAJILHOM JIeSITeIbHOCTH;

Osjaaaenue YHUBEPCAJIbHBIMHU
KOMMYHUKATUBHBIMU A€iiCTBUSIMM:

0) coBMeCTHasl 1esITeJIbHOCTD.

- MMOHUMATh U UCII0JIb30BaTh
pEeUMyIEeCcTBa KOMaHTHOM u
WHJMBUAYAIILHON PaOOTHI;

- IIPUHAMATh e COBMECTHOU
NesATEIbHOCTH, OpraHU30BbIBAThH u
KOOpJIMHUPOBaTh  JACUCTBUS IO €€

JIOCTHDKEHHMIO: COCTABIISATh IIaH JSHCTBUM,
pacrpenensTh pojid C Y4eTOM MHEHUU
YYaCTHUKOB o0CYyXXIaTh  Pe3ynbTaThl
COBMECTHOM pabOTHI;

- YMEThb IUIAHUPOBAaTb M  BBINOJHATH  XUMHUYECKHM
HKCIIEPUMEHT (TpEeBpallleHUs OpPraHUYECKUX BEIECTB IpHU
HarpeBaHUM, MOJYYEHUE JTHUJICHA U HU3YYEHUE €r0 CBOMWCTB,
KAUECTBEHHBIC PEaKLUN Ha aJbJECTHU/IbI, KpaXMaJjl, YKCYCHYIO
KHUCJIOTY; JleHaTypauusi O€JIKOB NpU HarpeBaHUM, IBETHBIC
peakuuu OEJIKOB; MPOBOJUTH pEaKLUUU HOHHOTO OOMEHa,
ONpENENATh CPENy BOIHBIX PAacTBOPOB, KadECTBEHHBIE
peakuuu Ha cynbdar-, KapOoHAT- M XJOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS; PellaTh 3KCIEPUMEHTAIbHbIE 3aJauyM 10
teMam "Meramisl" u "Hemeramibl") B COOTBETCTBUHM C
npaBuUiaMd TEXHUKA O€30MACHOCTM TMpU OOpaIEHUU C
BEILECTBAMHU U 1a00paTOPHBIM 000pyI0BaHUEM;
NPEACTABIATh PE3YyJbTaThl XMMHUYECKOIO SKCIEPUMEHTA B
dbopme 3anucu ypaBHEHUW COOTBETCTBYIOIIMX pEaKIUd U
(bopMynMpoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTAaTOB




- KOOPJIMHUPOBATH U BBIMIOJHATH PaboTy B
YCIIOBUSIX PEAThHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMOICHCTBUS;

- OCYIIECTBIISATH TIO3UTHBHOE
CTpaTEerHYeCcKoe IMOBEACHUE B Pa3INIHBIX
CUTyaIlusiX, TMPOSIBIATh TBOPUYECTBO W
BOOOpaxxeHue, ObITh NHUITMATHBHBIM
OBaaneHue YHHUBepCAJIbHbIMH
PeryJsiTUBHbIMMU JIefiCTBUSIMU:

') IPUHATHE ce0s M IPYTHX JTI0/Iei:

- TPUHUMATh MOTHBBI W aAPTYMEHTHI
IPYTUX JIIOJCH TMpU aHAM3e Pe3yJbTaTOB
NeSTEeIbHOCTH;

- MpU3HABaTh CBOE MPAaBO U MPABO JPYTUX
JIFOJICH Ha OIIMOKM;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C
MO3UIIMHU JPYTOro YeJIOBEKa;

OK
CopeiicTBOBaTh
COXpaHEHUIO
OKpYKarollel cpenpl,
pecypcocOepexeHHIo,
IPUMEHSTH 3HaHUs 00
U3MEHCHHU KJIMMaTa,

07.

B obJiacTu IKO0JIOTMYECKOr0
BOCIIMTAHUSA:

- c(OpMUPOBAHHOCTh  DKOJOTHUECKOMN
KYJBTYPBHI, MOHUMAaHUE BITSTHUS
COLMAIBHO-D)KOHOMUYECKUX MPOILIECCOB HA
COCTOSIHUE MPUPOJHOM H COUHATBHOMU

- cpopmMupoBaTh  MNpPEICTaBICHHUS: O  XUMHUYECKOU
COCTABJIIIOIIEN €CTECTBEHHOHAYYHOU KApTHHBI MUpPA, POJU
XUMUU B TO3HAHUM SIBICHUI NpUPOAbI, B (OPMUPOBAHHUU
MBIIUICHUS W KyJbTYpPbl JIMYHOCTH, €€ (DYHKIIMOHAJIBHOU
IPaMOTHOCTH, HEOOXOAMMOW [UIsi pelIeHUs NPAKTUYECKUX
3a/1a4y ¥ 3KOJIOTMYECKH 0OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY

IPUHIHIIBI Cpenbl, 0CO3HaHUE TI00ATBHOTO XapakTepa | 370POBBIO M IPUPOTHON Cpere;

OepexTHBOro HKOJIOTHYECKUX MPOOIIEeM; - yMETh coOmo1aTh MpaBuIia AKOJIOTHYECKHU
TpOU3BOJICTEA, - IJJaHUPOBAaHHWE M  OCYIIECTBIIEHHE | LIEJIECOOOPA3HOrOo MOBEAECHUS B OBITY U TPYAOBOM
c} CKTHUBHO ) 9) o

H§§CTBOBaTB o | ACHCTBHMI B OKpYKafOlIeH Cpeae Ha | ICATCHBHOCTH B MEIAX COXPAHCHHS CBOCTO 310POBbS H
upe3BBIAIHBIX OCHOBE 3HAHMS IIeJiel  yCTOWYMBOTO | OKPYXAIOMEH NPUPOAHONW Cpenbl; YYUTHIBATH ONACHOCTh

10




CHTYaLHAX Pa3BUTHS YEJIOBEUECTBA; BO3JICUCTBHUSI HA JKUBbIE OPraHU3MbI  OINPEJCICHHBIX

aKTUBHOE HETpUsTHE JENUCTBUM, | BEIIECTB, IOHMMAas CMBICI  [OKa3aTessl  MpelelbHOM

MPUHOCSIIUX BpPe OKPYKaIOIIeH cpene; JIOMYCTUMOM KOHIIEHTpAIUU

- yMEHUe MIPOTHO3UPOBATh

HEeOJIaronpusTHbIE HKOJIOTUYECKHE

MOCJIE/ICTBUS peANnpPUHUMAEMbIX

JNEUCTBUM, IPEAOTBPAILATH UX;

- pacuiMpeHHe OmbITa JEATCILHOCTH

AKOJIOTHICCKOM HAPABICHHOCTH;

- OBJAJCHHE  HaBBIKAMH  y4eOHO-

HCCIICIOBATEIILCKOM, MPOEKTHOM u

COITMAJIbHOM JICSATCILHOCTH;
1K 2.2. -OBJIaJICHUE yMEHUSIMH W  HaBBIKAMHM | - KJIACCU(DUIIMPOBATH HEOPraHUYECKUE U OpPTraHUYECKUE
OpranusoBIBaTh pa3IMYHbIX BUJIOB MO3HABATEIILHOM | BEIIECTBA B COOTBETCTBUHU C UX CTPOCHUEM
f;:ienl{ol;ia, NEATEIbHOCTH  JUISl W3YYEHHUS Pa3HBIX | -yCTaHABIIMBATh 3aBUCUMOCTh (DPU3HKO-XHUMHUUYECKHX CBOWCTB
P S CTOPOH OKPYKalolIero Mupa; OpPraHUYECKUX BEIIECTB OT CTPOCHUS MOJIEKYIT
6e30MacCHOCTE -  TpUMEHEHHWE  OCHOBHBIX  METOJOB | -yCTaHaBIMBATh 3aBUCUMOCTh (PHU3UKO-XUMHUYECKUX CBONCTB
JIBUKEHUS Ha MO3HAHUS (mabmroieHus, HAyYHOTO | HEOPTaHUYECKHUX BEIECTB OT CTPOEHHUS aTOMOB M MOJIEKYJI, a
TPAHCIIOPTE M pelaTh | SKCIIEPUMEHTA) JI U3YUYCHUSI PaA3JIMUHBIX | TAKXKE TUMA KPUCTAJUTMYECKON PEIIETKU
npogeccuoHabHbIe CTOPOH XUMHUYECKUX 00BEKTOB U | -uccnenoBath (HU3MKO-XUMHUYECKUE CBOWCTBA MCTUHHBIX
i;ia;;lggigemmw TPOIIECCOB, C  KOTOPBIMH  BO3HHKAET | pACTBOPOB
HOPMATHBHO- HEO0OXOIMMOCTh CTaJIKUBATHCS B | -OIICHWBATh TOCIICACTBUS OBITOBOW W TPOHW3BOACTBEHHOMU
MPaBOBBIX npodeccruoHansHO chepe; NEATeTLHOCTH  YeJOBEKa ¢ TO3WIHUNA  JKOJOTHYECKON
JIOKYMEHTOB. 0e30macHOCTH
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- OBJIAACHUC YMCHUAMU OIIPCACIIATh LCJIU

)41 3aJa4Hn JACATCIBHOCTH, BI)I6I/IpaTB
CpecacTBa JJIA X JOCTHKCHHUA Ha
IIPAKTHKC,

- OBJIaACHHUC YMCHHAMH IIPOTHO3HUPOBATH
HC6JIaI‘OHpI/I$ITHBIe OKOJIOTHYCCKHUC
IHOCJICACTBUA MMpCANPUHUMACMBIX

JNEUCTBUM, IPEAOTBPAILATH UX;

— HMCHOJIb30BAHHUE PA3IUYHBIX UCTOYHHUKOB
JUISL ITOJTYYEHHUS XUMHAYECKOU
uH(popMalMyM, yMEHUE  OLEHUTb €€
JOCTOBEPHOCTH IS JOCTHKEHUS XOPOIINX
Pe3yJIbTaTOB B MPOPECCHOHATBHOMN cdepe;

- KHaCCI/I(l)I/IHI/IPOBaTI) HCOPraHNMYCCKHUC N OpPraHUYCCKHC
BCIICCTBA B COOTBCTCTBUU C UX CTPOCHHUCM

-yCTaHAaBJINBATb 3aBUCUMOCTD (bHSI/IKO-XHMI/IIIeCKI/IX CBOMCTB
OpPraHUYCCKUX BCIICCTB OT CTPOCHUA MOJICKYIJI

-OOCHUBATH ITOCJICACTBHA OBITOBOM U HpOH3BOI[CTB€HHOI>i

NESITEILHOCTH YEJOBEKA € IIO3UIHUH  DKOJOTHMYECKOH
0e30IMacHOCTH

- YMETh cO0II01aTh npaBuia 9KOJIOTHYECKH
[IEJICCOO0Pa3HOTO  TOBENECHUSA B OBITY W TPYIOBOM

JIEITETbHOCTH B LEJSIX COXPAHEHWsS CBOETO 3/I0POBbS U
OKpYXaloUIEd MOPUPOJHON CpEIbl; YYUTHIBATH OMACHOCTH
BO3JCHCTBUSI HA KUBBIE OPraHU3Mbl  OINPEACIECHHBIX
BEIIECTB, IIOHMMAasl CMBICI [OKas3arejisl MpPeaebHOM
JIOITYCTUMOM KOHUEHTPALUU
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2. CTpyKTYypa M coaepxkaHue 001eo0pa3zoBaTe/JIbHOH TUCHUILTHHBI « XUMMA»

2.1 00beM JUCUUIJIMHBI U BUIbI Y4e0HOI1 padoThl

Bua yuyeo6Hoii padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHON NPOrpaMMBbl AU CHHUILIMHBI 72
TEOPETHUIECKOe 00yUeHUE 34
PAaKTHYECKUE 3aHATUSA (B T.4. KOHTPOJIbHBIE PaOOTHI) 28
1abopaTopHBIC 3aHATHUS 10
IIpoMe:kyTOUYHASI ATTECTALMSA 9

(mnd depeHpoBaHHbII 3a4€T)
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2.2 TeMaTHYeCKHUIl IJIAH U COJIePKAHNE JUCHUILTHHBI

Conep:xkanue y4eOHOro marepuasa (OCHOBHOE M PO(eCCHOHAIBHO-

HauMmeHoBanue . O6bem | Dopmupyembie
Opl/IeHTI/IpOBaHHOE), ﬂaﬁopaToprle H NMPAKTUYCCKUE 3aHATUHA, IPUKJIATHOU
pa3aejgaoB U TEM qacoB KOMIIETCHIINH
MOAYJb
1 2 3 4
OcHoOBHOE coaepxkaHue
Paznen 1. OcHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1. OcHOBHOe coaepxaHue OK O1.
Crpoenne atomoB | TeopeTnuecKkoe 00y4eHue
XUMHHCCKUX CoBpemeHHass Mojnenb cTpoeHuss aroma. CHMBOJIMYECKHH $3bIK XUMHUU. XHUMHUYECKUN DSIEMEHT. 2
SJICMCHTOB 1 OnekrpoHHas KoH(purypamus atoma. Kinaccudukanuss XUMHUYECKHX 3JEMEHTOB (S-, P-, O-371€MEHTHI).
fipupona Banentnsle 25eKTpoHbl. BaneHTHOCTS.
XUMHICCKOM CBASM | ypepTponnas Npupoja XHMHYECKOH CBSA3M. DJIEKTPOOTPULATENHLHOCT. BHIbI XHMHYECKOH CBSA3M
(xoBaJIeHTHAs1, MOHHAs, METAJUIMYECKas, BOJIOPOIHASA) U CIIOCOOBI ee 00pa3oBaHUs
IIpakTuyeckoe 3ansaTue Nel. Pemienuwe 3anaHuii Ha WUCHOJIB30BAHUE XUMUYECKOW CHMBOJIMKH U
HA3BaHWI COEJUHEHHI MO HOMEHKIIAType MEXIYHapOJHOTO COH03a TEOPETUYECKOW W MPUKIAJAHOMN
XUMHUHM Y TPUBUATBHBIX HA3BAHWW JIJISI COCTABJICHUS XUMHUYECKUX (DOPMYJI JIBYXATOMHBIX COCIMHCHHN
(okcua0B, Cynb(pHUI0B, THAPUIOB U T.I1.) U IPYTUX HEOPTraHMUECKUX COCTUHEHHUH OTAETbHBIX KIacCOB. 2
[IpakTHyeckue 3aaHus HA YCTAaHOBIICHHE CBS3M MEXIy CTPOCHHEM aTOMOB XMMHUYECKHX DJIEMEHTOB U
NEePUOANYECKUM HW3MEHEHHEM CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX COCAMHEHHUN B COOTBETCTBUU C
nosjokeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OcHoBHOE coJep:KaHue OK 01.
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[Tepuoanueckuii
3aKOH U Ta0Iuna
J.. MenneneeBa

IIpakTnuyeckoe 3ansaTue Ne 2.Jlepuoandeckas cucrema xumudeckux snemeHtoB .M. Menpaeneena.
®usnueckuit cmoica [lepuonnueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHUYECKHX DJJIEMEHTOB, OOpa3yeMbIX HMH TIPOCTBIX W CIIOXKHBIX BEIIECTB B COOTBETCTBHH C
MOJIOKEHUEM XUMHUYECKOro sjemeHTta B llepuommyeckoit cucrteme. MupOBO33peHUYECKOE M HAYy4YHOE
3Hayenue Ilepuoguueckoro 3akona .M. MenneneeBa. [Ipornossl .M. MenaeneeBa. OTKpbITHE HOBBIX
XHUMUYCCKHX DJICMCHTOB.

Penienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHU Ha XapaKTEepU3alui0 XUMHYECKUX
2JIEMEHTOB «MeTaumueckue / HEeMETAIUIMYEeCKHE CBOWMCTBA, 3JEKTPOOTPULIATEIIHPHOCTh XUMHUYECKHX
3JIEMEHTOB B COOTBETCTBUM C UX JICKTPOHHBIM CTPOEHUEM M IOJIOKEHUEM B MEPUOJAMYECKON CHCTEME
xuMu4ueckux ayemenToB [[.11. MenneneeBa»

OK 02.

Pasznen 2. Xumuu

eCKHe peaKknuu

Tema 2.1. Tunst

OcHoBHOE coaep:xaHue

XUMHNYCCKHUX

Teopernueckoe o0yuenue

peakuuii

Knaccugukanus u TUIIBI XUMUYECKUX PEAKIHMK C y4yacTHEM HeopraHmveckux BemiecTB. CocraBieHue
YPaBHEHMH peakUMid COEAMHEHUs, pa3IoKEHUs, 3aMelleHUs, OOMeHa, B T.4. PEaKUMd TOpeHHus,
OKHCJICHUA-BOCCTAHOBJICHHUS.

VYpaBHEHUSI OKHCIEHUA-BOCCTaHOBIEHHUS. (reneHb oOkuciaeHus. OKHCIUTENb W BOCCTAHOBUTEIND.
CocraBieHre U YpaBHUBaHHE OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUUNA METOJOM 3JIEKTPOHHOIO
6anmanca. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM B MPUPOE, MPOU3BOACTBEHHBIX IPOLECCaX U
JKU3HEESITEIIbHOCTH OPTraHNU3MOB

IIpakTyeckoe 3anaTue Ne 3. KonudecTBeHHblE OTHOLIEHHS B XUMUHU. OCHOBHBIE KOJMYECTBEHHBIE
3aKOHBl B XMMHUHM U PacyeThl 110 YpaBHEHHUSIM XUMHYECKHX peakuuil. Mojib Kak eIMHuIa KOJUYecTBa
BenlecTBa. MossipHas macca. 3aKOHBl COXPaHEHUs MAacChl M JHEpruu. 3akoH ABoraapo. MomspHbIi
0o0veM razoB. OTHOcUTENbHAsI MJIOTHOCTh ra3oB. PacueTsl MO ypaBHEHHSM XUMHYECKHX pPEaKIHUH ¢
HCIOJIb30BAHUEM MacChl, 00beMa (HOpMaJIbHbIE YCIOBHS) ra30B, KOJIMYECTBA BEIECTBA

Teopernueckoe o0yyenune

OK O1.
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Teopust 3EKTPOIUTHYECKON AUccorMannu. MoHbl. DIEKTPOIUTHI, HEAJIEKTPOJIUTHI.

Peakuuu nonnoro ooOmena. CocraBieHue peakiuii HOHHOrO OOMEHa IyTeM COCTaBJICHUS MX MOJHBIX U
COKpAIIEHHBIX MOHHBIX ypaBHEHHUH. KHUCI0THO-OCHOBHBIEC peakiuu. 3a/laHus Ha COCTaBJICHHE MOHHBIX
peakuui

JlaGoparopHas padora Nel “Turnbl XUMHUYECKUX PEAKIUN™.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00Pa3yIOLIUXCsl BEIIECTB) U IPU3HAKOB
XUMHUecKHuX peakiuii. [I[poBenenune peakuuii HOHHOTO 0OMeHa, OIPEeIeHUE CPEIbl BOAHBIX
pacTBOPOB. 3a/laHKsI HA COCTABJICHUE MOHHBIX PEaKIIHi

Pa3nen 3.

CTpoeHne 1 CBOICTBA HEOPraHUYECKHUX BellleCTB

18

Tema 3.1.

Knaccudukanus,
HOMEHKJIaTypa
CTpOCHHE
HCOPTraHNYCCKUX
BEILIECTB

OcHoBHOE coaep:xaHue

Teopernueckoe o0yuenue

[Tpenmer Heoprannueckoi xumuu. Kinaccuduxkanuus Heopranuueckux BemecTs. [IpocTsie U cioxHbIe
BeniecTBa. OCHOBHBIE KJIACChI CIIOXKHBIX BEIECTB (OKCHJIbI, TUAPOKCUbI, KUCIOTHI, COJIH). B3auMocBa3b
HEOPraHMYECKUX BEILECTB. ATpEraTHble COCTOSIHUS BELIECTBA.

Kpucrannnueckue u amop¢Hble BelecTBa. TUIbI KPUCTAUIMYECKUX PEILIETOK (aTOMHasl, MOJIEKYJISIpHAs,
MOHHAs1, MeTaJUTMYecKast). 3aBUCUMOCTb (PU3MUYECKUX CBOWCTB BEILECTBA OT THIA KPUCTANINYECKOM
peieTky. 3aBUCUMOCTh XMMUUYECKON aKTUBHOCTHU BEIIECTB OT BHJ1a XMMHUYECKOH CBSI3U U THUIIA
KpHUCTaIn4ecKoil pemeTku. [IpuunHsl MHOrooOpasus BelecTB

IIpakTnuyeckoe 3ansaTue Ne 4. HomeHKkI1aTypa HEOPraHNYECKUX BEIIECTB: Ha3BaHHE
BEIIECTBA UCXOJIS U3 UX XUMHUUECKON (POPMYJIbI U COCTaBICHUE XUMUUECKON (OPMYJIIbI UCXOIS U3
Ha3BaHUs BelecTBa 1o MexayHapoanoit (MIOITAK) unu TpuBHanbHO HOMEHKIATYpE.
IIpakTuyeckoe 3ansitue Ne 5.PemieHue MpakTUUECKUX 3aaHU MO KiacCU(UKAIUH,
HOMEHKJIAType U XMMHYECKUM (opMysIaM HEOPTaHUYECKUX BEIECTB Pa3IMUHbIX KJIACCOB (YrapHBIH ras,
yTJ'IeKI/ICJ'IHﬁ ra3, aMMHaK, raii€CHasa u3BCCTh, HCrali€CHasa U3BCCTh, IMTHCBAA COJa U ;prrI/Ix): Ha3bIBaTh U
COCTAaBJIATH q)OpMy.]'II)I XUMHYCCKUX BCHICCTB, OMMPEACIIATh NPUHAAJICIKHOCTD K KJIACCYy.

Hcrounnku xuMudeckoil nadopmaruu (cpeacTB MmaccoBoit HHGpopMauu, cetb IHTepHET u Apyrue).
[Touck napopManum 1Mo Ha3BaHUAM, HACHTHHUKATOPAM, CTPYKTYPHBIM (hopMyiaMm

OK O1.
OK 02.
IIK 2.2

Tema 3.2.

duzuko-

OcHOBHOE coJiep:KaHue

Teopernueckoe o0yyenune

OK 01.

16




XUMHUYECKHE Mertamibl. O0mue (QU3MUecKrue U XMMHYECKHE CBOMCTBA MeTauioB. CriocoObl MonyveHus. 3HAYEHHE OK 02.
CBOWCTBA METAJJIOB M HEMETAUIOB B IPUPOJE M KU3HEACATEIBHOCTH 4YEJIOBEKa M OpraHu3MoB. Kopposus K 2.2
HEOpPraHUYECKUX METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH
BCIICCTB Hemeramnpl. OOmme Qusnueckne MW XUMHUYECKHE CBOWCTBA HEMETAUIOB. TUNWYHBICE CBOWMCTBA

HemetaiwioB [V— VII rpynm. Knaccudukaius 1 HOMEHKIaTypa COeAMHEHNH HeMeTau1oB. KpyroBopoTsr

OMOT€HHBIX JIEMEHTOB B IPUPOJE

XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPIraHUMUYECKUX BEIIECTB (OKCHIOB, 'MIPOKCUAOB, KUCIIOT,

coJiell 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCIUHEHUIH,

BBICIINX OKCHJIOB M THAPOKCUIOB

IIpakTuuyeckoe 3aHaTHEe Ne 6.CocraBienue ypaBHEHHMI XUMHYECKMX DEaKIUi C yd4acTHEM

IPOCTBIX M CIOXKHBIX HEOPraHWYECKUX BEIECTB: METAJJIOB M HEMETAJJIOB; OKCHUJIOB METAJUIOB,

HEMETAIJIOB U aM(OTEpHBIX 3JEMEHTOB; HEOPraHUYECKUX KHUCIOT, OCHOBAaHMH U aM(OTEpHbIX

TUIPOKCUI0B; HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIHUX UX CBOICTBA.

IIpakTndeckoe 3anaTue Ne 7.Pemenre npakTHKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aaHUM Ha

CBOWCTBA, COCTAaB, MOJIyueHHE U 0€30MacHOE HUCIOJIb30BaHUE BAKHEHUIIMX HEOPraHMYECKUX BELIECTB B

OBITY U IPAKTHUYECKOH EATEIbHOCTH YEJI0BEKa
Tema 3.3. OcHoOBHOeE coJiep:kaHue OK 01.
Wnentudukams | JlaGopaTopHas padora Ne2 «MneHTr(HKALNSI HEOPraHMIECKHX BEIIECTBY. OK 02.
HEOPraHnICCKuX Pemienne sKCnEepUMEHTAIBHBIX 334a4 110 XUMHUYECKMM CBOMCTBAM METAJUIOB M HEMETAIUIOB, IO OK 04.
BCIICCTB PAacIIO3HABAHUIO U MOJYYEHUIO COEMHEHUN METANIOB 1 HEMETAJUIOB.

WnenTudukanyss HEOPraHWYECKUX BEIIECTB C MCIOJIb30BaHMEM HUX (PU3MKO-XMMHUYECKHX CBOWCTB,

XapaKTepHBIX KauyeCTBEHHBIX peakuuid. KauecTBeHHble peakuuu Ha cyinbdar-, kapOoHAT- U XJIOPUJI-

AQHUOHBI, HA KATHOH aMMOHUS
Paspeu 4. CTpoeHue M CBOHCTBA OPraHNYeCKHX BELIECTB
Tema 4.1. OcHoBHOe coaep:kaHue OK OI.
Knaccuduxkarus, IlosiBneHne M pa3BUTHE OPraHMYECKOW XMMHH Kak Hayku. IIpeamer opranudeckoi xumuu. Mecto u I[IK 2.2
CTpOEHHE U 3HAUYEHUE OPraHNYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.
HOMEHKJIATypa XHUMHYECKOE CTPOEHHE KaK MOPSAIOK COEJUHEHHUS] aTOMOB B MOJIEKYJIE COTJIaCHO WX BaJEHTHOCTH.
OpraHUYECKNX OcHOBHBIE MOJOXEHUS TEOPUU XUMHUYECKOTO CTPOEHMS OpraHudeckux coeauHeHnid A.M. byrneposa.
BEIIECTB VYriepoaHblii CKelleT OpraHUYecKOd MOJIEKYJbl. 3aBHUCHUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOIO

CTPOCHUS MOJICKYIJI. I/I3OMepI/I$I 1 N30MCDPBI.
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[Tonstue o ¢QynaknuonaneHolt rpynme. Panukan. [lpuHnumel  kmaccupukamuy  OpraHUYECKUX
coenuHeHU. MexayHapoaHasi HOMEHKJIaTypa U IPUHIIUITBI HOMEHKJIATYPbl OPraHUYECKUX COSAMHEHUN.
[TonsiTue 00 a30TCOAEPIKALINX COSTUHEHHSX, OMOJIOTHYECKH aKTHBHBIX BElIeCTBaxX (YIJIeBOJAX, KUPAX,
Oesikax U JIp.), BLICOKOMOJICKYJISIPHBIX COeTUHEHHSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

HpaKaneCRne 3aHATUA

IpakTuueckoe 3anaTHe Ne 8 Homenknarypa OpraHMYeCKUX COCIMHEHHH OTIEIBHBIX KIACCOB
(HaCBIH_IGHHBIG, HCHACBIINICHHBIC W apOMATHYCCKUC YIJICBOJAOPOIbI, CIUPTHI, (I)CHOJIBI, AJIbJACTUABI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) COCTaBJICHHE TMOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OPMYIT
OpTraHu4YC€CKUX BCIICCTB OTACIBHBIX KJIACCOB, HCIIOJB3Yyd HX Ha3BaHUA 110 CHUCTEMAaTHYECKON U
TPUBHAIILHON HOMEHKJIaType (3TUJIEH, alleTUJIeH, TJINIepUH, GeHol, GopManbaeru, YKCycHash KUCIOoTa,
TJIUIINH).

IIpakTuyeckoe 3ansaTue Ne 9. Pacuersl mpocreiimed ¢GopMysibl OpraHUYECKOM
MOJIEKYJIbI, HCXOJIsl M3 DJIEMEHTHOT0 cocTaBa (B %)

Tema 4.2.
CBoiicTBa
OpraHUYECKUuX
COCJIMHCHUH

OcHoBHOE coaep:xaHue

Teopernueckoe o0yuenue

OU3NKO-XUMUYECKHUE CBOMCTBA OpPraHUYECKUX COEJUHEHUH OTHENbHBIX KJIAccoB (0COOEHHOCTH
KJaccu(UKaluy 1 HOMEHKJIATyphl BHYTPHU KJIacca; TOMOJIOTHYECKUN psi U ob1mas popmyia; H30MepHs;
¢u3nyecKue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOITYUYEHHUS]):

JlaGopaTopHasi padoTa Ne3 Ilonyuenne n XMMHYECKUE CBOMCTBA NMPENETBHBIX
YTJI€BOAOPOAOB (aJIKaHOB)

— MpeJesibHbIe YIIeBOJOPOAbl (ANKaHbl M LUKJIOAIKaHbl). ['OpeHne MeTaHa Kak OJMH W3 OCHOBHBIX
MCTOYHUKOB TEIUIa B MPOMBIIIJIEHHOCTH U ObITY. CBOWMCTBA MPUPOJHBIX YIIEBOIOPOI0B, HAXOXKICHHUE B
IIPUPOJIE Y IPUMEHEHHUE ATIKAHOB;

— HempenenbHble (AJKEHBbl, aJKWHBI M aIKaJWEHbl) U apoMaTUYeCKHUe YIIeBOAOpOIbl. [opeHue
AlETHJICHA KaK HCTOYHUK BHICOKOTEMIEPATYPHOTO TUIAMEHU JJIs1 CBAPKU M PE3KH METAJNIOB

— KHUCJIOPOJICOJEpIKAIINE COETUHEHUS (CIUPTHI U (EHOJIbI, KapOOHOBBIE KUCIOTHI U 3(DUPHI, allbJETUIbI
U KETOHBI, XMpBI, yrieBoibl). [IpakTuueckoe NHpHUMEHEHHE OSTWICHIJIMKOJSA, INIMIEpUHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, amneTaableruia, YKCYCHOM KHCIOTh. MplUla Kak COJIM  BBICHIMX
KapOOHOBBIX KHCJIOT. MOIOIIKE CBOMCTBA MbLJIa

JlaGopaTopHasi padora Ned [Monyyenne 1 XuMUYECKUE CBOWCTBA HENPENEIbHbIX
YIJIEBOIOPOAOB

OK O1.
OK 02.
OK 04.
[1K 2.2
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— a30TcojieprKalliie COeTMHEHUs (AMUHBI 1 AMUHOKHUCIIOTHI, Oesiki). BeiIcOKOMOIEeKyIsipHbIe COeAMHEHUS
(cuHTeTHYEeCKHME M  OMOJOrMYecKU-aKTHBHbIE). MoHOMEp, TOJUMEp, CTPYKTYpPHOE  3BEHO.
[Tonumepusanus 3TUIeHa KaK OCHOBHOE HAIIPaBJICHUE €r0 UCII0JIb30BaHUSI.

['eHeTnyeckas CBsI3b MEXAY KJacCaMH OPraHUYECKUX COCTMHEHUI

JlaGopaTopHas padora Ne5 Mnentuduxanuus anpaeruios, KapOOHOBBIX KHCIOT U
MbUIa Ha OCHOBE () YHKIIMOHAJIBLHOTO aHaTN3a

IIpakTnyeckue 3aHATHS

IpakTnueckoe 3anaTe Ne 10 CBoiicTBa OPraHMYECKUX COEAMHEHUU OTAECIBHBIX

KJIACCOB (TpuBHaJbHAasi M MEXJIyHAapOJIHAas HOMEHKJIATypa, XHMHUYECKHE CBOMCTBA, CIOCOObI
MOJIYYCHHUS): TIpeesibHbIC (JIKaHbl M IUKJIOATKAHBI), HEMPEAeIbHbIC (QJIKEHbI, aTKMHBI M aJKaIUEHbI) U
apoMaTHYECKHE YTIeBOIOPOJAbI, CIUPTHl M (PEHONbI, KapOOHOBBIE KHUCIOTHI M 3(UPHI, albJETUIbl U
KETOHbl, aMHUHbl U AMHUHOKHCIIOTHI, BBICOKOMOJIEKYJSPHbIE COECIUHEHUS. 3aJaHMsl HAa COCTaBIICHUE
YpaBHEHUU XUMHUYECKHX PEaKIUi C ydyacTHEM OpPraHMYECKHUX BEUIECTB Ha OCHOBAaHUU UX COCTaBa U
CTpOCHUS

IIpakTuueckoe 3ansatTue Ne 11 CocraBieHue cxeM peakinuii (B TOM YHCIE IO
MPEVIOKEHHBIM ~ 1IETIOYKaM  MPEBPAICHUM), XapaKTepU3yIOIIMX XUMHYECKME CBOWCTBA
OpPraHMYECKUX COEIUHEHUN OTIEIbHBIX KJIACCOB, CIIOCOOBI MX IMOJYYEHHS U HA3BAHHUE OPraHMUYECKUX
COEIMHEHUH 10 TPUBUATIHLHON WIIM MEXAYHAPOJAHON CUCTEMAaTUYECKOM HOMEHKIIATYpE.
IIpakTuueckoe 3ansitue Ne 12.Peuienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETHUYECKHX 3a/aHUi
Ha CBOWCTBA OPraHMYECKUX COECIUHEHUN OT/IEIbHBIX KJIACCOB

IIpakTuyeckoe 3ansaiTue Ne 13IIpespainenns OpraHUYECKUX BEIIECTB NPH HATPEBAHUH.
[Tosryuenue 3TUIEHA U U3YYEHHE €r0 CBOMCTB. MoenpoBaHue MOJIEKYJ M XUMUYECKUX ITPEBPAILEHUI
Ha MpUMepe dTaHa, STUIICHA, alleTUJIeHa U Jp.

Tema 4.3.
Nnentndukarus

OcHoBHOE coaep:xaHue

Teopernueckoe o0yueHue

OK O1.
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OPTaHUYECKUX buooprannueckne coenuHeHus. [lpumenenue wu Ouwosornueckas pojib YriieBojoB. OKHCICHUE OK 02.
BEIIECTB, UX YIJIEBOAOB — HCTOYHMK OHHEPIUU JKUBBIX oOpraHuzMoB. OOjacTu INpUMEHEHHs aMHHOKHUCIIOT. OK 04
b .

3HAYCHIUC 1 [IpeBpamenust OenkoB NHIMM B OpraHusMe. buomnornyeckwe ¢yHkuun OenkoB. buonornueckue

(GyHKLIUY XUpOB. Posib OpraHnyeckoil XuMHUM B pelIeHnH Ipo0sIeM MHUILEBOH 6e3011aCHOCTH 1K 2.2
HpHMeH?HI/Ie B Ponp opranmueckoil XMMUM B DEUICHUH MPOOJIEM SHEPreTUYecKOl Oe30MacHOCTH, B Pa3BUTUHU
OBITOBOI 1 MEIUIMHBI, CO3JAHMH HOBBIX MATEPHAJIOB, HOBBIX HCTOUYHMKOB DHEPIUU (aJbTEPHATHBHEIE HCTOYHHUKH
MIPOMU3BOACTBCHH | sHeprun). ONacHOCTh BO3JCHCTBUS Ha )KUBBIE OPTaHU3MbI OPTraHUYECKHUX BEIIECTB OT/EIBHBIX KIIACCOB
OM JIeATEIBbHOCTH | (YTII€BOLOPObI, CHMPTHI, (PEHOJNBI, XJIOPOPraHUYECKUE IIPOM3BOJHBIC, ANBACTUABI M Jp.), CMBICH
yeoBeKa 1I0Ka3aTessi MPeIeIbHO TOMYCTUMON KOHIIEHTPAITHH

IIpakTHyeckue 3aHATHHA

IIpakTudyeckoe 3ansiThe Ne 14 “Unentuduxanus OpraHMYecKHX COEAMHEHMM OTIENbHBIX

kiaccoB” MaeHTudukanus opraHMuecKuX COCIUHEHUH OTIENbHBIX KJIacCOB (Ha MpUMepe allbJeTU0B,

KpaxMmaiia, yKCYCHOH KHCJIOTBHI, OCJIKOB H T.I.) C UCHOJb30BAHNEM UX (PU3MKO-XMMHUYECKHX CBOWCTB U

XapakTepHBbIX KadeCTBEHHbIX peakiuil. [leHarypauus Oenka npu HarpeBaHuu. LIBeTHble peakiuu

0enkoB. BO3HWKHOBEHHE aHATMTUYECKOTO CHTHAJlAa C TOYKM 3PEHUS XUMHUYECKUX MPOIECCOB IPH

IPOTEKaHUU Ka4yeCTBEHHON PeaKlMH, O3BOJISIOIEH HAeHTH(PULIUPOBATh NPEATIOKEHHbIE OPraHU4YeCKHe

BEIIIECTBA
Pa3)1e.11 5 KuHernueckue u TEPMOINMHAMHUICCKHEC 3AKOHOMEPHOCTH NMPOTCKAHUA XUMHYCCKHX

) peaknmui

5.1.CkopocTb OcHoOBHOE coJiep:KaHue OK 01.
XHMHIECKHX TeopeTnyeckoe o0ydeHme OK 02.
peaKHI/If/'I. CKopocTh peaklMM, €€ 3aBUCUMOCTb OT Pa3jIM4YHbIX (AKTOPOB: MPHUPOJbI PEATUPYIOLINX BEIIECTB, 11K 2.2
XUMUUECKOe KOHIIGHTPALlMM pEarupyrolux BEIIeCTB, TEMIEpaTypbl M IUIOIIAAM PEAaKIUOHHOW TMOBEPXHOCTH.
ABHOBCCHE TermoBble 3G (EKTHl XUMUYECKMX peakIuil. DK30- W 3HJIO0TepMUYEcKHe, peakiuu. OOpaTuMocTb
p peakuuii. XUMHUYECKOE paBHOBECHE U €ro CMEIIeHHWEe IOoJ ACWCTBUEM pa3IUYHBIX (HaKTOpoB

(KOHIIEHTpaIMs pPEeareHTOB WM MPOAYKTOB pEaKIWH, JaBlIEHHE, TeMIepaTypa) Uil CO3JIaHHS

ONTUMAJIBHBIX YCJIOBHH NpOTeKaHUs XuMuieckux npoueccoB. [Ipunnun Jle [llarense
Pa3nea 6. PacTBOpBI

Teopernueckoe o0yueHue
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PactBopenne kak ¢usnko-xumudeckuii mporecc. PactBopsl. CrmocoObl MPUTOTOBJICHHUS PACTBOPOB.
PactBopumMocTth. MaccoBass Jonsi  pacTBopeHHOro BemiectBa. CMbICaT TOKazaTens MPeesbHO
JOITYCTUMON KOHIICHTPAIIUHU U €T0 UCIOJIF30BaHUE B OLIEHKE SKOJOTHIECKON OE30MaCHOCTH.

HpaBHna 3KOJOTrH4YCCKH uenecoo6pa3Horo IIOBCIACHHUSA B 6BITy u pr,[[OBOﬁ ACATCIIBHOCTH B ILCIIAX 2

COXPAHEHHUsI CBOETO 3J0POBbS U OKPYXKAIOLIEH IPUPOJHON Cpelbl; OMACHOCTh BO3JACHCTBHS Ha YKUBBIE

OpTraHu3MbI OIIPEACTICHHBIX BEIICCTB.
Pazgea 7. Xumus B ObITY M IPOU3BOJICTBEHHOM NeATeIbHOCTH YeJI0BEKA 2 OK OI.
7.1. Xumns B OcHoBHOE coJiep:KaHue OK 02.
ObITy 1 OK 04.
HpOI/ISBO,Z[CTBeHH Hogeiimme I[O(iTI/I)KeHI/IH XI/IMI/I‘leUCKOI/I HayKI/IUI/I XAMHYECKOH TeXHOJIOrMH. PoJIb XMMUM B 0OecieUyeHUN OK 07
Oﬁ eSITeIBHOCTH 9KOJIOTMYCCKOU, SHEPICTUICCKOU U IMUIICBOU 6630HaCHOCTI/I, Pa3sBUTUH MCAULIUHBI. HpaBI/IJIa IIOHUCKa U 2 '

o aHaJIM3a XUMHUYECKOW WHGOpMAlMU M3 Pa3IMYHBIX MCTOYHUKOB (Hay4yHas U yueOHO-HaydHas IIK.2.2

dCIIOBEKa JTUTEepaTypa, CpecTBa MaccoBoi nH(popManuu, cetb IHTEpHET)

IIpomexxyTouyHasi arrecTanus M0 AMCUUILIMHE (AU PepeHIMPOBAHHBIHN 3a4eT) 2

Bceero 72
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3. YcaoBus peaju3zanyu NporpaMmal 001meo0pa3oBaTeJbHONH JUCIUIIIMHBI
3.1. TpeOoBanusi K MHHMMAJIBLHOMY MAaTEePHAJIbHO-TEXHUYECKOMY

o0ecre4eHnI0

Jlist peanuzaldyd MpOrpamMMbl JTUCHUIUIMHBL JTOJDKHBI OBITH TPEIYyCMOTPEHBI
CIEyIOIINE CHEIHAIbHbIC MOMEIICHUsS: y4eOHBbIH KaOMHET XUMHH W/UIU y4eOHOI
XUMHUYECKOH J1abopaTopuH.

OGopynoBanne y4eOHOro KaOuHeTa (HArJIsiAHbIe TMOCOOMSI): HAOOPHI
IIAPOCTEPKHEBBIX ~ MOJENEH  MOJIEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUICKITUU TIPOCTHIX M CJIOKHBIX BEIIECTB W/WJIM KOJUICKIIMU MOJMMEPOB; KOJUICKITUS
TOPHBIX MOPOJ M MHUHEpanoB, Tabnuna MenzaeneeBa, yueOHble (QHIbMBI, TU(POBBIC
o0pa3oBaTelIbHbIE PECYPCHI.

Texuuyeckue cpeacrBa  00y4eHHMsl: KOMIBIOTED C  YCTPOWCTBaMH
BOCIIPOU3BEJEHUSI  3BYKa, NPHHTEpP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MYJIbTUMEIUNHASA T0CKA, YKA3Ka-IIPE3CHTEP Il MPE3CHTALIUM.

OoOopyaoBanue Jjadoparopuu M pado4Yux MecT JaA0OPATOPUM: MEH3YPKH,
MUTNETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYMbl, MPEIMETHbIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI IS KaleJIbHBIX peakiuii, GuibTpoBasibHast Oymara, IpOMBIBAJIKHU,
CTEKJIIHHbIE TPOOUPKU, PE3UHOBbIE MNPOOKH, (OHAPUKK, HAOOpP PEaKTUBOB,
CTEKJISHHBIE TAJIOYKH, IITATUBBI JJisi TPOOUPOK; MEpPHbIE NWIMHIPHI, BOPOHKHU
CTEKJISTHHBIE, BOPOHKHU JAenuTeNnbHbie MuuHApudeckue (50-100 wmut), cTynmku c
nectTukoM, (apdopoBbie YallKd, MNUHIETH, (QUILTPHl OyMa)kHBIC, BaTa, Mapi,
YaCOBBIC CTEKJIA, DJICKTPOIUIUTKH, JTAOOPATOPHBIE INTATHBBI, CIUPTOBBIE TOPEIKH,
CIIMYKHU, MPUOOp IJsi MOJY4YEHUs ra3oB (WM NpoOMpKa C ra300TBOAHOW TPYOKOiN),
JiepKaTenu NIl MPOOUPOK, CKIISTHKU JJIS XPAaHEHUS PEaKTUBOB, Pa3laTOYHBIC JIOTKU;
xumuueckue ctakanbl (50, 100 u 200 mi1); mmaTenu; NUHIETHI; TUTEIbHbBIC IIUIIbI;
CEKYHJIOMepHI (TaiiMephbl), MepHbIe pooupku (Ha 10—20 mi1) U MepHbIe KoJosI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKIJISIHHBIE MAJIOUYKU; KOHUYECKUE
K0J10b1 J1s1 TUuTpoBanus (50 u 100 mut); MHIMKATOPHBIE TIOJIOCKU JIJIst onpenenenust pH
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Y CTaHJapTHAs WHIAUKATOPHAS ITKaja; YHUBEPCATbHBIM HHANKATOP; nmuneTky Ha 1, 10,
50 ma (wm poszatopsl Ha 1, 5 u 10 M), OOpEeTKU JJI1 TUTPOBAHUS, MEAUITUHCKUE
mmpuiel Ha 100-150 M, maGopaTopHble W/WIM aHAIMTHYECKHWE Bechl, pH-MeTphl,

CYIIMIBHBIN KA, U 1p. 1abopaTopHOE 000pyIOBAHHE.

3.2. UupopMmanuoHHOe odecneyeHue peau3alu NporpamMmbl

Jns  peanuzand  TporpaMmbl  OMOJMOTEeUHBIH  (GOHA  00pa30BaTEIHHOM
OpraHU3alMKM YKOMIUICKTOBAH TII€YaTHBIC W/WIW 3JIEKTPOHHBIC 00pa3oBaTelbHBIC WU
uH(OPMAITMOHHBIE  PECypChbl,  PEKOMEHJIOBAaHHbIE  JUIsI  HUCIIOJIb30BaHUSA B

00pa3oBaTeILHOM IpOIIECCe.

3.2.1. IleyaTHble U3MaHUS

1.Audunorenosa, . B. Xumus: y4eOHUK U TPAKTUKYM JJI CPEIHETO
npodeccuonanbHoro odpaszosanusi / . B. Audunorenora, A. B. baOkos,

B.A. [TonkoB. — 2-¢ u3m., ucnp. u gomn. — MockBa: U3marensctBo FOpaiiT,
2022— 291 c.

2. eronuxuna, H. A. O0mas xumust: yaeonuk s CIIO / H. A. llleronuxuna,
JI. B. Munaesckas. — Cankt-IletepOypr: Jlanp, 2021 — 164 c.

3 Huxonbckuit, A. b. Xumus: Y4eOHHK ¥ TPAKTUKYM MPOPECCHOHATBHOTO
obpazoBanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e u3n.,

nepepad. u por. — Mocksa: M3narensctBo FOpaiit, 2022 — 507 c.

4 Xumusi: yaeOHHK JUTsl CpeiHero npodeccuoHanbHoro oopazopanus / 10. A.

Jlebenes, I'. H. ®daneeB, A. M. T'onybGes, B. H. IllamoBan; mom oO6mieit

penakmueit I'. H.
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daneeBa. — 2-e m3a., mepepadb. u gom. — Mocksa: M3garensctBo FOpaiiT,

2022 —431 c.

3.2.2. JIonoJHUTEIbHbIE HCTOYHUKHU

1. Yepuukona H. 1O., Memepsikosa E. B. Pemaem 3aiaun no xumuun

camocTosTenbHO: yueoHoe nocodue / H. }0. Yepnukona, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlans, 2022 — 328 c.

2. PeznukoB B. A. COOpHUK yIpa)KHEHHI U 3a]1a4y 10 OPraHUYECKOW XUMUHU:

yueOHoe nocooue / B.A. PesnnkoB — Cankr-IletepOypr: Jlans, 2021 — 226 c.

3.Kanyctuna A. A., Xanpuenko W. I, Jlubanor B. B. OOmas wu
Heopranudeckas xumus. IIpaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B.

JIn6ano — Cankt-IlerepOypr: Jlanb, 2020 — 152 c.

3.2.3. UnTepHeT-pecypchl

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

2. https://postnauka.ru/themes/chemistry — nexiuu o XMMHuH Ha caiTe

[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-nomynsipHbrit

OPOEKT «yeMeHThl boJsbIoil HayKu» MaTeMaTHKa, aCTPOHOMHS, HAYKH O
KU3HHM, Hayku o 3emie). HoBocTw Hayku, KHUTHM, HAyYHO-TIOMYJISIPHBIE CTaTbhH,
JIEKIUH, SHIMKIIONIEIUH.

3. http://gotourl.ru/4785  (http://www.hij.ru/) Caiit Hay4YHO-IOMYJISIPHOTO

KypHasia « XUMHUS U KU3HBY.
4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema TMCTaHIMOHHOTO OOyUY€HMsI, HANPaBJIEHHAs B IIEPBYIO O4Yepe/Ib Ha
IMOATOTOBKY K oJmMIInagamMm BCEX ypOBHCfI — OoT HIKOJIBHBIX a0

Mexaynaponnoi. CalTCOIEpKUT OTPOMHOE KOJMYECTBO 3a7ad, CrPYNIUPOBAHHBIX
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Kak 10 TEMam, TaK U 1o onuMmnuagam. [1o Bcem OCHOBHBIM pa3zenamM XMMUU MPUBEAEH
TEOPETUUECKUI
MaTepHall ¥ pa300paHbl pelIeHus] TUTIOBBIX 3a]1ay.

5.http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3praubIii calT 0
CBOMCTBaX XUMHUUYECKHUX AJIIEMEHTOB.

6.http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii Caiit
OHJIAH-00pa30BaHMs, 00pPa30BATEIHHBIX KYPCOB U BHICOICKITUHN TSI IKOJILHUKOB,
CTYJIEHTOB U yuuTesei. ECTh HECKOIbKO KypCOB TIO XUMUH.

7.http://www.xumuk.ru CaiT 0 XuMuM: KJacCuueckue yueOHUKHU, CIIPAaBOYHHUKH,
SHIUKIIOTIEINH, IOUCK OPTaHUYECKUX U HEOPTaHMYECKUX PEAKIINil, COCTAaBICHUE
YPaBHEHUU pEaKIUM.

8.http://orgchemlab.com/ CaiiT, moCBAMIEHHBIN MTpaKTUYECKON paboTe B
JabopaTtopuu

4. KOHTpOJIb ¥ OlIEHKA Pe3yJIbTATOB 0CBOCHUS 0011e00pa3oBaTeIbHOM
AMCUMILTMHBI

KoHTpoib 1 o11eHKa pe3ynbTaToB 00yUYEHHUs OCYIIECTBISIETCA MPENoiaBaTesieM
B IIpOIIECCE MPOBEACHUS MPAKTUYECKUX 3aHATUI U JaOOpaTOPHBIX PadoT,
TECTUPOBAHUS, & TAKKE BHIMOJHEHUSI 00YJaIONUMUCS WHIUBUTyJIbHBIX 3a]JaHUM,
MPOEKTOB, UCCIIEIOBaHMM. Pe3yabTaThl 00yueHUs ONpeesatoT, 4TO 00yUaroecs
JTIOJKHBI 3HaTh, TOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUM U3yUCHUS
JCHUTUIAHBI.

st dopMupoBaHusi, KOHTPOJIS U OLIEHKU PE3YIbTATOB OCBOCHUS yUeOHOM
JVCHUIUIMHBI UCTIONB3YETCSI CUCTEMA OLIEHOYHBIX MEPOIIPUSITHM, MPEICTABISIONIAS
c000i KOMIUJIEKC YU4EOHBIX MEPOIIPUATHM, COTIIAaCOBAHHBIX C pe3yJibTaTaMu 00yUEHHUS
u chopmynupoBanHbix ¢ yaetoM @PI'OC COO (nmpeamMeTHbie pe3yabTaThl 110
muctuumumae) u GI'OC CIIO.

THNBI OLEHOYHBIX
Ne |OK/IIK Mopnyas/Paznen/Tema PesynabTaT 00yuenus " .
MepOoNnpHATHIA
| | OcHoBHOE coep:kaHue
1 ®opmMyJIMPOBAThH
Pa3znes 1. OcHOBBI PMYJHP
0a30Bble MOHSATHS U
CTPOCHHUS BellecTBa
3aKOHbI XUMHH
1.1 DK 01. |Crpoenue aToMOB CocraBnsaTh 1. Tect «Ctpoenue
XUMUYECKHUX DJIEMEHTOB |[XUMHUECKHE (POPMYIIbI [aTOMOB XMMHUYECKHUX
Y NIPUPOJIa XUMUYECKOH |COCIUHEHNUU B DJIEMEHTOB U IIPUPOJA
CBSI3U COOTBETCTBHH CO XUMHYECKOU CBSA3M.
CTETICHBIO OKUCIICHUS  |2. 3a71auM HA COCTABJICHUE
XAUMUYECKUX XUMUYIECKUX (HOPMYIT
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OK/IIK

Monpyas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

QJICMCHTOB, UCXOI N3
BaJICHTHOCTH U
QJICKTPOOTPUIATCIIBHOC
TH

JIByXaTOMHBIX
COoeIMHEHUN (OKCHJIOB,
CyJb(pHUI0B, TUAPUIOB U
T.IL.).

3. 3agaHus Ha
HCIIOJIb30BaHUE
XUMHYECKON CUMBOJIMKH U
HAa3BaHUN COCAUHEHUUN MO
HOMEHKJIaType
MEXIYHApOIHOTO COI03a
TEOPETUUECKOUN U
MIPUKJIAHON XUMUU U
TPUBUAJIBHBIX Ha3BaHUU
JUJIS COCTaBJICHUS
XUMHUYECKUX (POpMYJIT
JIByXaTOMHBIX
COeIMHEHUN (OKCHJIOB,
CyJb(pUI0B, TUAPUIOB U
T.I.) U IPYTUX
HEOPTaHUYECKUX
COCIMHECHUH OTICIbHBIX
KJIACCOB

1.2

DK 01.
DK 02.

[Tepnoanyeckuii 3akoH
u Tabmuma ..
MenneneeBa

XapakTepu3oBaTh
XHMHUYECKHUE JICMEHTBI
B COOTBETCTBUH C HUX
TMOJIO’)KECHUEM B
MIEPUOINYECKON
CUCTEME XUMHUYECKHUX
anemenTtoB [[.W.
MenneneeBa

1. Tect «MeTtananueckue /
HEMeTaJlJINUeCKHE
CBOMMCTBA,
3JIEKTPOOTPULIATEITBHOCTh
U CPOJICTBO K DJIEKTPOHY
XUMHUYECKHUX AJIEMEHTOB B
COOTBETCTBHE C X
3JIEKTPOHHBIM CTPOCHHUEM
1 TIOJIOKEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMHAYECKHUX DJIEMEHTOB
JI.. MeHnpaeneeBay.

2. IIpakTueckue 3a1aHnus
Ha YCTAaHOBJICHHUE CBSI3U
MEXIYy CTPOCHUEM aTOMOB
XAMHAYECKHUX DJIEMEHTOB U
MEPUOIUYECKUM
W3MEHEHHUEM CBOMCTB
XAMHAYECKHUX 3JIEMEHTOB 1
UX COCIUHEHHUU B
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OK/IIK

Monpyas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

COOTBETCTBHHU C
MMOJI0KECHUEM
[Tepuoauueckout cucteMe.
3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aTaHUS
Ha XapaKTEePU3ALHIO
XAMHAYECKHUX 3JIEMEHTOB:
«Metannuueckue /
HEMeTaJlJIMYeCKHe
CBOICTBA,
3JIEKTPOOTPULIATETBHOCTh
Y CPOJICTBO K BJIEKTPOHY
XUMHUYCCKHUX AJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM
1 TIOJI0KEHHUEM B
MEPUOANYECKON CUCTEME
XAMHYECKHUX 3JIEMEHTOB
J.1. MenneneeBa»

Pa3pmen 2.
XuMu4eckue peakiuuu

Xapakrepu3oBaTh
TUNBI XUMHUYECKUX
peakuuii

KounrpouabHas padora
«CTpoeHue BelecTsa u
XHMHUYecKHe peaKkuum)

2.1

DK 01.
DK 04.

Tunbl XUMHYECKUX
peaxkumit

CocTraBnsaTe peakiun
COCIUHEHUS,
paslioKeHus, 0OMeHa,
3aMeIICHUS,
OKHCJIUTEIILHO-
BOCCTAaHOBHUTEJIbLHBIC
peaKIuu

1. 3agaun Ha cocTaBieHHE
YPaBHEHUM peaKInii:

— COEIMHEHUS,
3aMEIEHUs, Pa3JIOKEHNUS,
oOMeHa;

— OKHCIIUTEIIbHO-
BOCCTAaHOBUTEIbHBIX
peakiuii ¢
MCIIOJIb30BaHUEM METO/1A
AIIEKTPOHHOTO OajaHca.

2. 3ajpa4u Ha pacyer
MaccChl BEIIeCTBA WU
o0béMa

ra3oB 110 U3BECTHOMY
KOJINYECTBY BEIIIECTRA,
Macce Wiu 00bEMY OJTHOTO
13 YYaCTBYIOIIUX B
pEaKIuu BEIIECTB;
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Tunsl oeHOYHBIX

Ne |OK/TIK Mopnyas/Paznen/Tema PesynabTaT 00yuenus .
MepOonpUATHH
pacyEThI
Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKLNHU, ECIIH
OJIHO U3 BEILIECTB UMEET
puMecH
2.2 DNeKTpoIUTHYECKas CocraBnsaTe ypaBHeHus |1. 3agaHus Ha
JUCCOLIMALINS M HOHHBIN [ XUMUYECKUX PEAKIUU  |COCTABJICHHE
oOMeH MOHHOTO0 OOMEHa ¢ MOJIEKYJISIPHBIX U HOHHBIX
y4acTUEM peaKuui ¢ y4acTuEM
HEOPTraHUYECKUX KHCJIOT, OCHOBAaHUU U
BEIIECTB COJIEH, YCTAHOBJICHUE
WU3MEHEHUS KUCIOTHOCTH
Cpebl
2. JJabopaTopHas pabota
"TUIBI XUMHAYECKUX
peakui"

3 Paznen 3. Crpoenue u |UcciaenoBathb KonTpoJabnas pabora
CBOICTBA cTpoeHue u cBoiictBa |«CBoiicTBa
HEOPraHu4eCcKHuX HEOPraHU4eCKUX HEOPraHN4eCKHuX
BelleCTB BelleCTB BeLeCTB»

3.1 DK 01. |Knaccudukamms, Knaccuduimposats 1. Tect «Homenknarypa u
HOMEHKJIaTypa U HEOpraHUYeCcKue Ha3BaHUE
CTpOEHHUE BEILECTBA B HEOPraHWYECKUX BEUIECTB
HEOPraHUYEeCKHUX COOTBETCTBHH C UX UCXOJISl U3 UX XUMUYECKOU
BEILIECTB CTPOCHUEM (bopMybl Uu

COCTaBJIEHHE XUMHUUYECKON
(hopMYIIBI UCXOIS U3
Ha3BaHUs BEILECTBA 110
MEKTyHapOIHOU WIIH
TPUBUAIIBHOU
HOMEHKJIAType».

2. 3amauu Ha pacyer
MacCoBOM 10JM (Macchl)
XUMHUYECKOTO 3JIEMEHTa
(coenrHeHUs) B MOJIEKYJIe
(cmecn).

3. [IpakTryeckue 3aqaHus
1o KJjaccupuKaIum,
HOMEHKJIAType U
XUMHYECKUM (hopMysiaM
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OK/IIK

Monpyas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

HEOPraHUYECKUX BEILECTB
pa3INYHBIX KJIACCOB.

4. IlpakTueckue 3a1aHus
Ha OIpENICIICHHE
XUMHUYECKON aKTUBHOCTH
BEILECTB B 3aBUCUMOCTH
BHJIa XUMUYECKOU CBS3H U
THTIA KPUCTAJUTMYECKON
pELIETKH

3.2

DK 01.
DK 02.

DU3NKO-XUMHUYESCKHE
CBOMCTBA
HEOPraHUYECKHUX
BEIIESCTB

YcraHnaBiauBaTh
3aBUCUMOCTh (PU3HKO-
XUMHYECKUX CBOMCTB
HEOPTaHUYECKUX
BEIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a
TaK>Ke THIIA
KPUCTAIUIMYECKON
pPEILIETKH

1. Tect «OcobeHnocTr
XUMHYECKUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHMM, aMPOTEPHBIX
TUJIPOKCUAOB U COJICK.
2. 3aganusa Ha
COCTaBJICHHE YPAaBHECHUI
XAMHUYECKHUX PEAKIAN C
y4aCTUEM MPOCTHIX U
CJIOKHBIX
HEOPraHUYECKHUX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETaJJIOB U
aM(OTEPHBIX DJIEMEHTOB;
HEOPTaHUYECKUX KUCIIOT,
OCHOBAaHMM U aM(OTEPHBIX
TUAPOKCHUJIOB,
HEOPTaHUYECKUX COJIEH,
XapaKTEePU3YyIOIIUX X
CBOWCTBA U CITOCOOBI
MOTYYEHHUS.

3. IIpakTuko-
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Tunsl oeHOYHBIX

Ne |OK/TIK Mopnyas/Paznen/Tema PesynabTaT 00yuenus .
MeponpusiTHi
OpPUEHTHUPOBAHHBIE
TEOPETUUYECKUE 3aTaHUS
Ha CBOMCTBA U MOJIyYCHHE
HEOPTaHWYECKUX BEIIECTB
3.3 DK 01. |Mnentuduxanus Hccinenosats 1. IIpakTuko-
DK (2. |HeopraHWYeCKHuX KaueCTBCHHBIC PEAKITUN |OPUCHTUPOBAHHBIE
DK (4. |BELIECTB HEOPTaHUYECKUX 3aJIaHUsI 10 COCTABJICHHUIO
BCIIIECTB XUMHUYECKUX PEAKITHH C
y4acTHEM
HEOPTaHUYECKUX BEITIECTB,
HCITOJTB3YEMBIX IS UX
UICHTU(UKALIMH.
2.JlaboparopHnast pabora:
“Unentudukarus
HEOPTaHUYECKUX
BEILIECTB”

4 Pa3znen 4. Ctpoenune u |HcciaenoBarb Konrpoabnas padora
CBOICTBA cTpoeHue U cBoiicTBa |«CTpoeHHne U CBOIiCTBA
OpPraHuYecKuX OpPraHuYecKnX OPraHUYecKHX BellecTB)
BellleCTB BellleCTB

4.1 DK 01. |Knaccudukarms, Knaccudumuposarts 1. 3apanus Ha
CTpPOCHHUE U OpraHUYECKHE COCTaBJICHHE Ha3BaHUI
HOMEHKJIaTypa BEIIECTBA B OpraHUYECKUX
OpTaHUYECKUX BEIIECTB |COOTBETCTBUU C MX COCIMHECHUH 10

CTpOEHUEM TPUBUATLHOUN HIIH

MEKTyHapOIHOU
CUCTEMAaTHUYECKOU
HOMEHKJIaType.

2. 3amaHus Ha
COCTaBJICHUE MOJHBIX U
COKpaIEHHBIX
CTPYKTYPHBIX (hOpMYTT
OpraHUYECKUX BEIECTB
OTJIEJIBbHBIX KJIACCOB.

3. 3amaun Ha ompeaeICHUE
npocreiien GopMybl
OPraHUYeCKOU MOJIEKYJIbI,
UCXOJIS U3 DJIEMEHTHOTO
coctara (B %)
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OK/IIK

Monpyas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

4.2

DK 01.
DK 02.
DK 04.

CBoiicTBa
OPTaHUYECKUX
COE€IMHEHUN

YcraHaBiauBaTh
3aBUCUMOCTH (hU3UKO-
XUMHYECKUX CBOMCTB
OPraHUYECKUX BEILIECTB
OT CTPOEHUS MOJIEKYJT

1. 3amanus Ha
COCTaBJICHHE YPaBHEHUM
XUMHYECKUX PEaKIui ¢
y4acTUEM OPTaHUYECKUX
BEILIECTB HA OCHOBAHUH HX
COCTaBa U CTPOCHHS.

2. 3anaHus Ha
COCTaBJICHUE YPaBHEHUM
XUMHYECKUX PEAKIINM,
WJUTIOCTPUPYIOIINX
XUMHYECKUE CBOMCTBA C
Y4ETOM MEXAHU3MOB
MPOTEKAaHUS JAHHBIX
pEAKIMK U TEHETUYECKOU
CBSI3U OPTAHUYECKUX
BEILIECTB Pa3HbIX KIIACCOB.
3. PacuerHpie 3amaun o
YPaBHEHUSIM PEAKIIUN C
y4acTHEM OPTaHUYECKUX
BEIIECTB.

4. JITabopaTtopHas paboTa
“IIpeBpareHnus
OpTraHUYECKUX BEIECTB
MIpY HarpeBaHUM"

4.3

DK 01.
DK 02.
DK 04.

Nnentudukarus
OpraHUYECKHUX BEIIECTB,
UX 3HaUYCHHE H
IpUMEHEHHUE B OBITOBOM
Y IPOU3BOJCTBCHHOM
NEATEeIIbHOCTH YeJIoBEKa

Hccnenosath
Ka4y€CTBEHHBIC pEAKIIUU
OPraHUYECKUX
COCJIMHEHUH OTACIBHBIX
KJIaCCOB

1.IlpakTuko-
OpPUEHTUPOBAHHBIC
3aJlaHus 10 COCTABJICHUIO
XAMHUYECKHUX PEAKIAN C
y4aCTUEM OPTaHUYECKUX
BCIIIECTB, B T.4.
UCIIOJIB3YEMBIX IS UX
uaeHTU(GUKALMK B OBITY U
MIPOMBIIIICHHOCTH.
2.JIabopaTopnas pabdora:
“Unentudukanus
OpTraHUYECKUX
COE€IMHEHUN OTJICIbHBIX
KJ1acCoB”

Paznea 5.
Kunernuyeckue u
TEePMOJAMHAMMYECKHE

Xapaxkrepus3oBarhb
BJIMSIHUE PA3JIUYHBIX
(paxkTopoB Ha
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THunel oeHOYHBIX

Ne |OK/TIK Mopnyas/Paznen/Tema PesynabTaT 00yuenus .
MepOonpUATHH
3aKOHOMEPHOCTH paBHOBecHE U
NPOTEKAHUS CKOPOCTb XUMHYECKHX
XHUMHUYECKHUX PEAKUMH |peakuui
5 PKOI. |CkopocTs xXuMUYECKUX |XapaKTepU30BaTh [IpakTuko-
DK 02. |peakuuii. XuMHUECKOE |BJIMSIHUE KOHIICHTPAIUU [OPUEHTUPOBAHHBIC
paBHOBECHE pearupyronmx BelecTB [TEOPETUUECKUE 3a1aHus
Y TEMIIEPATyphl HA Ha aHanu3 (GakTOpOB,
CKOPOCTh XMMUYECKUX |BIIUSIOLIMX HA U3BMEHEHUE
peakuuii CKOPOCTH XMMHUYECKOMN
XapakTepu3oBaTh peakuu. [IpakTuko-
BIIMSTHUE U3MEHECHUS OpPUEHTUPOBAHHBIE
KOHIIEHTpaluu 3a/1aHUs1 HA IPUMEHEHUE
BEILIECTB, PEAKLIUH npuHuumna Jle-Illatense
Cpe/bl ¥ TEMIIEPATYPHI  |IJIs1 HAXOXKICHUS
Ha CMEIICHUE HaIpaBJICHUS] CMEILICHUS
XUMHUYECKOTO PaBHOBECHUS XUMHYECKOMN
paBHOBECHS pEeaKIuu 1 aHaJu3
(aKkTOpOB, BIMSIOUIMX HA
CMEIIEHUE XUMHYECKOTO
paBHOBECHS
6 HccaenoBath
Paszen 6. PacTsophr HCTHHHBbIE PACTBOPHI €
3aJaHHBIMHU
XapaKTePpUCTUKAMH
6.1 DK 01. (ITonsarue o pactBopax |Pasznuyath uctunusie |1. 3agaum Ha
DK 02. pPacTBOPBI MIPUTOTOBJICHUE
pPacTBOpPOB.
2. IlpakTuko-
OPUEHTUPOBAHHBIE
pacueTHbIE 3aJIaHus Ha
JTUCTIEPCHBIC CUCTEMBI,
HCIIOJIb3yeMbI€ B OBITOBOM
Y IPOU3BOJICTBEHHOU
JESATEeIbHOCTU YeJIOBEKa
6.2 DK 01. |MccnenoBanue cBoiictB [MccnenoBats pusuko- |JlaboparopHas paborta
DK 04. |pacTBOopoB xumudeckue cpoiictea |“IIpuroroBnenue
VMCTUHHBIX PAaCTBOPOB  |pacTBOpPOB”

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IepPKaHue (CoAepKaHNe TPUKJIATHOTO
MOIYJIs1)
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Tunsl oeHOYHBIX

Ne |OK/TIK Mopnyas/Paznen/Tema PesynabTaT 00yuenus .
MepOonpUATHH
7 Pa3gen 7. OueHnuBarthb 3amura Keiica (¢ yueTom
Xumusi B ObITY U nocjaeACTBUs OLITOBOM |Oyay1uei
MPOU3BOACTBEHHOMH U NIPOM3BOACTBEHHON |NMPodecCHoOHATBLHOU
JAesITeJIbHOCTH AesITeJIbHOCTH NeATeJIbHOCTH)
yeJIoBeKa YeJioBeKa ¢ MO3ULUMI
IKOJIOTHIEeCKOM
0e30acCHOCTH
DK 01. |Xumus B ObITY U OueHunBath Keiic (c yueroMm Oynmymiei
DK (02. |TpOU3BOACTBEHHOM MOCJIEACTBUS OBITOBOM |MpodheCCHOHAIBHOM
DK 04. |[CATEIBHOCTH YEI0OBEKA | M IPOU3BO/ICTBEHHOM NESATEIIBHOCTH )
DK 07. ,Z[GHTGJILHE)CTI/I YyeJI0BeKa B0U3M0>KHLIe TEMBI
C MO3UIUH KEMCOB:
[IK 2.2. >
AKOJIOTUYECKOM 1. IToTennenue KIuMaTa u
0e30IMacHOCTH BBICBOOOKJICHHE I'a30BBIX

TUIPATOB CO THA OKEaHa.
2. bynyme mateprabl
JUIsl aBUA-, MAILIMHO- U
MPpUOOPOCTPOCHUSI.

3. HoBrie maTepuans 11
COJIHEUHBIX OaTapen.

4. JIekapcTBa Ha OCHOBE
PaCTUTEIbHBIX
MpenapaToB
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