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

O6meobpazoBarenpHas aucuumuinHa bJ[.04 Xumus wu3ydaercs Ha 0a30BOM

ypOBHE B 00pa30BaTECIbHOM IIHMKJIEC y4eOHOTO IUIaHA OCHOBHOHM NpOQheCCHOHATBLHOMN
oOpazoBarensHOM mporpamMmel crieruaibHocT 13.02.07. DnextpocHabxkenne

1.2. lleu 1 ni1aHMpyeMble pPe3yJabTAThl 0CBOCHUS TUCUUILIMHBI
1.2.1. Ileau u 32124y JUCHUILIMHBI

@opMUpOBaHUE Yy 00YyYAIOIUXCS MPEACTABICHUS O XMMHUYECKON COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA KaK OCHOBBI IPUHITHUS PELICHUN B )KM3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO ITOBEACHUS B IPUPOJHON Cpeae.

3agaum JIMCUMILIMHBL:

1)

2)

3)

4)
5)

6)

chopMUpOBaTh MOHMMAHHUE 3aKOHOMEPHOCTEM TMPOTEKaHHsSI XUMHUYECKHX
IPOLIECCOB U SIBJICHUW B OKPYXAKOUIECH Cpele, LEJIOCTHOM Hay4YHOM KapTHHBI
MUpa, B3aHMOCBSI3U U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

Pa3BUTh YMEHHUS COCTaBJIATH (POPMYJIbI HEOPraHMYECKUX U OPraHUYEeCKUX
BEILIECTB, YPABHEHUN XUMUYECKUX pEaKUUid, OOBICHATH HUX CMBICI,
MHTEPHPETUPOBATH PE3YJIbTAaThl XUMHUUECKUX SKCIIEPUMEHTOB;

chopMHpPOBATH HaBBIKH POBEICHUS MPOCTEHIINX XUMHUYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEAOBAHUM C COOJIIOACHUEM MPaBHII O€30MaCHOTO
oOpalleHus C BEIIeCTBaMU U JIa0OPAaTOPHBIM 000PYI0BAHUEM;

pa3BUTh YMEHHS HCIOJIb30BAaTh HH(OpPMALMI0O XUMHUYECKOTO XapakTepa u3
pa3TUYHBIX UICTOYHUKOB;

c(opMUpPOBATh YMEHUS MPOTHO3UPOBATH MOCIEICTBUSA CBOCH NEATENBHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IPOIIECCOB;
copMUpOBaTh MOHUMAHHE 3HAYMMOCTH JOCTH)KCHUH XUMHUYECKOW HayKd U
TEXHOJIOTUH ISl Pa3BUTHUS COIMAIILHON U MTPOU3BOJICTBEHHOM cep



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

Ha ocHoBe PI'OC COO

Kon u | Ilmannpyemeple pe3yapTaThl OCBOSHUS JUCIUILIMHBI
HAaUMEHOBaHHE
bopMUpyEMBIX O6uue JucuurnmnHapHbie
KOMIIETEHIIAN
OK 01. Beibupars | B yacTu Tpy10BOro BOCIUTAHUS - BJIAJETb CHCTEMOM XUMHYECKMX 3HAHUW, KOTOpas

CrocoObl penIeHus
3a/1a4y
po(ecCUOHATIBHO
U JeATEeIBLHOCTH
IPUMEHUTENBHO K
Pa3IMYHbBIM
KOHTEKCTaM

- TOTOBHOCTb K Tpydy, OCO3HAHHE
IIEHHOCTHU MAacTEPCTBA, TPYI0II00HE;
- TOTOBHOCTh K aKTHUBHOH JEATEIHLHOCTH

TEXHOJIOTUYECKOM u COIIMaJIbHOM
HanpaBJICHHOCTH, CITOCOOHOCTh
WHUIMAPOBATD, TJIAHUPOBATH u
CaMOCTOSITEJIBHO BBITIOJIHATH TaKyto
JICATEIILHOCTD;

- WHTEpeC K pa3au4HbiM  cdepam

poheCCHOHAIBHOM JICITEIIBHOCTH,

OBianenue YHHBEpPCaAJIbHBIMH
yueOHbIMHU NO03HABATEJIbHbIMH
NEeHCTBUSIMM:

a) 0asoBbIe JIOTHYECKHE IeHCTBUA:

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

- YCTaHaBJIMBAaTh CYIIECTBEHHBIN IMPU3HAK
WIM  OCHOBaHWS  JUIA CpaBHEHUS,
kiaccudukanuu u 00001IeHNS;

BKJIIOYAET: OCHOBOIOJIAralolue TMOHATUSA (XUMHYECKUU
AJIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aToma, s-, p-,

d-aekTpoHHBIE  OpOWTAJIM  aTOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTb, ANEKTPOOTPULIATENBHOCT, CTEIICHb
OKHCIICHHS, XMUMHUYECKAsl CBs3b, MOJIb, MOJIIPHAs Macca,
MOJISIDHBI 00BEM, YTJIIEPOJHBIN CKeleT, (PYHKIMOHAIbHAS
rpyIIa, pagukail, W30MEPHs, H30MEpbI, TOMOJOTHYECKUN
psn, TOMOJIOTH, YTJIEBOJIOPOIBI, KHUCJIOPOJ- u
a30TcoJIepKaIle COCIUHEHUS, OMOJOTUYECKH aKTUBHBIC
BemecTBa (yriaeBOJbI, JKUPBI, OCIKH), MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS,
KpUCTAJUTMYECKasl PEIIeTKA, THUIbl XUMHUYECKUX peakiui
(OKUCITUTENbHO-BOCCTAHOBUTEIBHEIE, IK30-U
SHJOTEPMUYECKHUE, pPEaKIMM HOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, ANEKTPOTUTHYECKAS
JIMCCOLUAIINS, OKHUCJIHUTENbh, BOCCTAHOBUTEIh, CKOPOCTH
XUMUYECKON peaKiuu, XUMUYECKOE PAaBHOBECUE), TEOPUH U
3aKOHBI (TE€OPHUSI XHUMHYECKOIO CTPOCHHS OPraHUYECKHX
BemectB A.M. byTiepoBa, Teopusi 3IEKTPOIUTHUECKOU
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 PE3YJIbTATOB

LEJsIM, OILICHUBAaTh PHUCKH TOCJIECACTBUMN
JIeSITCIIbHOCTH;

- pa3BHUBaTh KPEAaTHUBHOE MBIIUICHUE TPHU
pelIeHUH )KU3HEHHBIX TTPo0JIeM

0) 0a3oBbIE HCCJIeA0BaTeIbCKUE
AEUCTBUA:

- BJIAJIETh HaBBIKAMH y4eOHO-
HCCIeI0BaTEeIbCKOMN u MPOCKTHOMN
JeSITEIbHOCTH, HAaBBIKAMM  pa3peIleHUs
npo0em;

- BBISIBIATH  NPUUYUHHO-CJIEIACTBEHHBIC
CBSI3M M aKTyaJu3upoBaTh  3ajauy,
BBIJIBUTaTh  TUMOTE3y €€  PEIICHUs,

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

- AHAIIU3UPOBATh TIOJIYYEHHBIE B XOHE
peleHns 3a1a4u pe3yJIbTaTbl, KPUTUUECKU
OLICHUBATH 170.¢ JIOCTOBEPHOCTD,
IIPOTHO3UPOBATh HM3MEHEHHE B HOBBIX

3aKOH COXpPAaHCHHUA MaCCI)I), 3aKOHOMCPHOCTH,
CHUMBOJIMYECKHUH SI3bIK XUMHUU, q)aKTOJIOI‘I/I‘IGCKHe CBCACHU O
CBOﬁCTBaX, COCTaBcC, IMOJIYYCHHUHA 141 Oe3omacHOM
HUCIIOJIb30BaHHUHN Ba)KHEHUIINX HCOPTaHNYICCKHUX 141
OpPraHUYCCKHUX BCIHICCTB B 6I>ITy u HpaKTH‘ICCKOﬁ
JACATCIBHOCTH YCJIOBCKA,

- YMCTb BBLIABJIATL XapPAaKTCPHBLIC IPU3HAKW W B3aMMOCBA3b
HN3Y4YCHHBIX HOH?ITHfI, IMPUMCHATD COOTBCTCTBYIOIIIHC
IIOHATHUA Ipu OIIMCaHUH CTPOCHUA 151 CBOMCTB
HCOPIraHN4YCCKUX n OpPraHU4YCCKHX BCIICCTB u ux
npeBpameHHﬁ; BBISBIISITH B3aMMOCBSI3b XMMHUUYECKUX 3HAHUM

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

COCAMHEHUN MEXIYHApOAHOIO COK3a TEOPETUYECKON W
MPUKJIAJHON XMMHUU W TPUBHUAJbHBIE HA3BAHUS BAXKHEUILINX
BEIIECTB  (dTWUJIEH,  aleTWIeH, TJHMLEepuH,  (eHodn,
dbopmanbieru, yKCycHasi KHCIIOTa, TJMIIMH, YrapHBIN Tas,
YIJIEKUCIIBIM Ta3, aMMHaK, ralleHas W3BECTb, HeraiieHas
U3BECTh, MUTHhEBAS COJA M JIPYTHUX), COCTABIATH (HOPMYIIbI
HEOPraHMYECKUX M OPraHUYEeCKHX BEIIECTB, YPaBHECHUS
XUMUUYECKUX peaKIuid, OOBSICHATh UX CMBICII; MMOJATBEPKIAThH

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

- YMETb YCTAaHaBJIMBAaThb IPUHAMICKHOCTD HU3YUYEHHBIX

HCOPraHNYCCKHUX U OPraHNYCCKHUX BCIICCTB K OIIPCACICHHBIM
KjlacCaM HW TIpyliam COGI[I/IHGHI/II\/JI, XapaKTCPHU30BATb HX




YCIIOBUAX,
- YMCTb IICPCHOCHUTD 3HaHUA B
IMIO3HABATCJIbHYTIO 141 IMPAKTHYCCKYIO

001acTh KU3HEAEATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX
IpeIMETHBIX 00acTei;

- BBIIBUraTh HOBBIE HJIEW, NpeaIararb
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  OPEJICTABICHHUS: O  XUMHYECKOH
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KAPTUHBI MUpPA, POJIA
XUMHHA B TIO3HAHUU SIBICHUN NpUpOAbl, B (HOPMUPOBAHUU
MBIIUICHUSI M KYJIbTYypbl JIMYHOCTH, €€ (YHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOW JUIsl pElIeHUS] MPAKTUYECKUX
3a/1a4y ¥ 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO M IPUPOJHOM CPEE;

- YMETh MPOBOAUTH PACUYEThl MO XUMHYECKUM (POopMysiaMm U
YPAaBHEHUSIM XHMHMYECKUX PEAKUUHA C HCIOJIb30BAaHUEM
(Gu3NYeCKUX BEIUYMH, XapaKTepU3YIOLIUX BeELIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpPMAaJIbHBIE
yCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BATh
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; JIeHaTypanusi OCIKOB MpPH HArpeBaHWH, I[BETHHIC
peaknuu OEJIKOB; TMPOBOJUTH PEAKIMU HOHHOTO OOMEHa,
OTpENENATh Cpeny BOJHBIX PACTBOPOB, KadyeCTBEHHBIC
peaknuu Ha cynbdar-, KapOboHAT- M XJOPUI-aHUOHBI, Ha
KaTHOH aMMOHHUSI, PEIIaTh IKCIIEPUMEHTAIbHBIC 3aJa4H 10




JACATCIIbHOCTH

YUTATEIbCKOM KYJIBTYpPhl KakK CpeacTBa
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
uHOpMaAIlUU 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
BBIOMpas ONTUMAJILHYIO
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 "Mertamiel" u "Hemeramnel") B COOTBETCTBUU C
npaBuUjaMU TEXHUKHA O€30MaCHOCTH TMpU OOpaIllEHUU C
BEIIECTBAMHU u 1a60paTOPHBIM 000pyI0BaHUEM;
MPEACTABIATh PE3YyJIbTaThl XUMUYECKOTO SKCIEPUMEHTA B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX pEAKIHUN U
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

- yMeTh AaHAIM3UPOBAaTh XUMHUYECKYIO HH(OPMAIIHUIO,
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 (opMysaM U
YPaBHEHUSM XHUMHUYECKHX PEAKIUil C UCHIOJIb30BaHUEM
bU3MYEeCKUX BEIIMYWH, XapaKTEepU3YIOIIUX BEIIeCTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0beMa (HOpMaJIbHbIC
YCIIOBUSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHBIE XUMHUUYECKUE 3HAHUS JJISI IPUHSTUS PEIICHUN B
KOHKPETHBIX  JKM3HECHHBIX CHUTyallUsX, CBS3aHHBIX C
BEIIIECTBAMHU U UX TPUMECHEHUEM




TEXHOJIOTUHA B PEIIEHUWH KOTHUTHUBHBIX,
KOMMYHHUKATHUBHBIX W OPTraHU3aIlMOHHBIX
3a7a4 € COOMIoJieHHeM  TpeOoBaHUM
OPrOHOMUKH, TEXHMKH OE30IaCHOCTH,
TUTHEHBI, pecypcocOepeKeHUsl, MPaBOBBIX
U STHYECKUX HOPM, HOPM
nH()OPMAITMOHHON OE30TTaCHOCTH;

- BJIaJICTh HABBIKAMHU pPACIO3HABAHUA W
3aIuThl MHGOPMALKY, UHPOPMALIMOHHON
0€301acHOCTH 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
NesTEeIbHOCTH, OpraHU30BbIBATH U
KOOpJIMHUPOBaTh  JACUCTBUS IO €€

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

- YMEThb IUIAHUPOBAaTb M  BBINOJHATH  XUMHUYECKHM
AKCIIEPUMEHT (TMpEeBpalleHUs OPraHMYECKUX BEIIECTB IpU
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, KadyeCTBEHHBIC
peaknuu 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 000py0BaHUEM;
NPEACTABIATh PE3YyJbTaThl XMMHUYECKOIO SKCIEPUMEHTA B
dbopme 3anucu ypaBHEHUW COOTBETCTBYIOIIMX pEaKIUd U
(bopMynMpoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTAaTOB




- KOOPJIMHUPOBATH U BBIMIOJHATH PaboTy B
YCIOBUSIX PEANBHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHSI;

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

') IPUHATHE ce0s M IPYTHX JTI0/Iei:

- TNPUHUMATh 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,
IPUMEHATH 3HaHUs 00
U3MEHCHHU KJIMMATa,

07.

B obJiacTu IKO0JIOTMYECKOr0
BOCIIMTAHUSA:

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

- cpopmMupoBaTh  MpPEJICTaBICHHUS: O  XUMHUYECKOU
COCTABJIIIOIIEN €CTECTBEHHOHAYYHOU KApTHHBI MUpPA, POJU
XUMUU B TO3HAHUM SIBJICHUN NpHUPOAbI, B (POpMUPOBaAHUU
MBIIUICHUS W KyJbTYpPbl JIMYHOCTH, €€ (DYHKIIMOHAJIBHOU
IPaMOTHOCTH, HEOOXOAMMOW [UIsi pelIeHUs NPAKTUYECKUX
3a/1a4y ¥ 3KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY

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

OepexTHBOro HKOJIOTHYECKUX MPOOIIEeM; - yMETh coOmo1aTh MpaBuIia AKOJIOTHYECKHU
TpOU3BOJICTEA, - IJJaHMPOBAaHUWE M  OCYIIECTBJICHHUE | LIEJIECOOOpa3HOro MOBEAECHUS B OBITY M TPYAOBOU
c} CKTHUBHO ) 9) o

H§§CTBOBaTB o | ACHCTBHMI B OKpYKafOIIeH Cpeae Ha | ICSATCHBHOCTH B MEIAX COXPAHCHHS CBOCTO 310POBbS M
upe3BBIAIHBIX OCHOBE 3HAHMS IIeJiel  yCTOWYHMBOTO | OKPYXAIOMEH NPUPOAHONW Cpenbl; YYUTHIBATH ONACHOCTh
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CHUTYaIusIX Pa3BUTHS YEJIOBEUECTBA; BO3JICMCTBUSI HA JKHMBBIC OPraHU3Mbl  OINPEICICHHBIX

aKTHBHOE HETIPUATHE JICUCTBUM, | BEIIECTB, IIOHMMAasi CMBICI  IIOKa3arTeyisl  IPEIECTIbHOU

MIPUHOCAIIMX BPEJ OKPYKAIOIIEH CPELE; JIOIMYCTUMOM KOHLIEHTPALIUU

- YMEHHUE MIPOTHO3UPOBATH

HeOJIaronpusiTHbIC YKOJOTUUYECKHE

MOCJIC/ICTBUS MPEANTPUHUMAEMBIX

JNEUCTBUM, IPEAOTBPAILATH UX;

- pacCUIUpEHUE OMNbITa AEATEIIBHOCTH

JKOJIOTUYECKON HAMPABICHHOCTH;

- OBJAJCHHE  HaBBIKAMH  y4eOHO-

HCCIICIOBATEIILCKOM, MPOEKTHOM u

COITMAJIbHOM JICSATCILHOCTH;
I1IK 2.2. Bemonusats | -  c(POPMHUPOBAHHOCTH  3J0POBOTO M | COOPMUPOBAHHOCTh  YMEHHUS  IPUMEHSITh  IOJIyYCHHBIC
OCHOBHBIC BUJIB! | GE30M1aCHOTO 06p33a ’KM3HU, | 3HaHUSL 1719 OOBSICHEHUS OHOJIOTHYECKHUX IIPpOLIECCOB H
pador 0| OTBETCTBEHHOrO0 OTHOILICHHS K CBOCMY | ABICHHH, [/ NPUHATHAS [PAKTUYECKHUX pPCIICHUH B
ESZEZ&I:ZI;;?(I);OB ;1 | 310POBBIO; § ) TTOBCETHEBHOM >KU3HH C IIEJII0 00eCIICUCHUS 6630HaCHOCTE/I
npeoGpasosareneii -  AaKTMBHOE  HENPUSATHE  JICUCTBUM, | CBOETO 3IO0POBbS W  3JI0POBbS  OKPYXKAIOUIUX JIFOJIEH,
3IIEKTPHYECKO HAHOCAIIUX BPEJ OKPYXKAIOIIEH CPEE; COOJIFOICHUS 3I0POBOTO 00Opasza >KU3HHU, HOPM TPaMOTHOTO
SHEPTUM - YMEHUE MPOTHO3UPOBATH | MOBEJICHUSI B OKPYX AIOUIECH NPUPOJHON Cpele; MOHUMAHUE

HeOJIaronpusiTHbIC AKOJIOTUYECKHE | HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTUKEHUI COBPEMEHHOM

MOCJICACTBHUS NpeANPUHUMAECMBIX | OMOOTUM W OMOTEXHOJOTMH  JJi1  paldOHAIbLHOIO

JNEWCTBUM, TPEAOTBPAILATH UX; MIPUPOAOIIOIB30BAHNS

- BHOCHUTBb KOPPCKTHBBI B JCATCIBHOCTD,
OLICHUBATH COOTBCTCTBHUC PE3YJIbTATOB
oejrsiM, OHLOCHHBATH PUCKH HOCJ'ICI[CTBI/Iﬁ
JACATCIBbHOCTH.
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2. CTpyKTYypa M coaepkaHue 001eo0pa3zoBaTeJbHOM TUCHUILIHHBI « XUMMI»

2.1 00 beM JUCUUIJIMHBI U BUBI Y4e0HO# padoThl

Bup yueOHoI padoThI Oo0bem B yacax
O0bem 00pa3oBaTeIbHONM NPOrPaMMBbI IMCHHUILIMHBI 80
TEOPETHUECKOE 00yUeHUE 34
PaKTUYECKUE 3aHATHS 40
71a00paTOpPHBIC 3aHITHS 4
IIpomexyTouHas aTTecTALMA 9
(anddepeHpoBaHHBIN 3a4€T)
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2.2 TeMATHYECKHMH TIAH M COAEPKAHNE U CIIUTIIMHBI

Conepmaﬂne y‘lEﬁHOI‘O MaTepuaJia (OCHOBHOC u npmbeccnona.ﬂbno-

HauMeHoBaHue . O0bem |([@opMupyembie
OPHUEHTHPOBAHHOE), JIA00PATOPHbIC M MPAKTUYECKHE 3aHATHS, IPUKJIATHOK
pa3aesioB U TeM YacoB | KOMIIETCHUNH
MOIYJIb
1 2 3 4
OcHOBHOe conepxxanmne
Pa3znen 1. OcHOBBI CTPOCHUS BellleCTBA 6
Tema 1.1. OcHoBHOE coep:KaHue OK 01.
Crpoenue Teopernueckoe o0yueHue 4
aToMOB CoBpemeHHass Mojzielib cTpoeHuss atomMa. CUMBOJUYECKUH S3bIK XUMHUH. XUMHUYECKUU
XHMHTICCKHX AJIIEMEHT. DJIeKTpoHHasi KoH(purypanus aroma. Knaccudukaiuss XuMHUYECKUX 3JI€MEHTOB 2
JJICMCHTOB H (s-, p-, d-amemenTsl). BajeHTHBIC 3JIEKTPOHBI. BaJeHTHOCTD.
Hpupoaa OJIEKTpOHHAs MPUPOJA XHMHYECKOM  CBS3U.  OJEKTPOOTPHULATENBHOCTh.  Buasl
XHUMUYECKOH XUMHUUYECKOU CBsI3U (KOBaJEHTHAs, MOHHAS, METAJUTMYECKasi, BOJAOPOAHAs) U CIIOCOOBI €€
CBA3N oOpazoBaHUs
IIpakTHUyeckune 3aHATHS
IIpakTuueckoe 3ansaTue Nel.Pemenue 3agaHuii Ha UCMOJBb30BAHUE XUMHUYECKOU
CMMBOJIMKM M Ha3BAaHUW COCIWHEHWNW IO HOMEHKJIAType MEXIYHApOJHOIO COHO3a
TEOPETUYECKOW M TMPUKIAAHON XMMHUU W TPUBHAIBHBIX HA3BaHWM JISI COCTABJICHUS
XUMUYECKUX (OPMYJ JIBYXaTOMHBIX COCIUHEHUN (OKCUIOB, CYIb(OUIIOB, THIPUIOB U 2

T.I.) U APYTUX HEOPTraHUYECKUX COCTMHEHUMN OT/AENIbHBIX KJIACCOB.

[IpakTrueckue 3aaHNsl HA YCTAHOBJIICHUE CBSA3U MEXKY CTPOCHHEM aTOMOB XMMHYECKHUX
AJIEMEHTOB M MNEPUOJUYECKHM H3MEHEHHEM CBOMCTB XMMHYECKHUX 3JIEMEHTOB M HX
COCJIMHEHUH B COOTBETCTBUM C TOJIOKEHHEM [leprnoandecKoi CUCTEMBI.
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Tema 1.2.

OcHoOBHOE coJiep:KaHue

[lepunoanueckuii

HpaKaneCRne 3aHATUA

3aKOH U Ta0JIHIIa

T

Menneneena

IIpakTnueckoe 3ansarue Ne 2.Jlepuoanueckas cucremMa XUMU4ECKHUX 31eMeHTOB J[. 1.
MenneneeBa. @usnueckui cmoici [lepuoanueckoro 3akona .M. Menaeneena.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHYECKUX AJIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTHIX U CJI0KHBIX BEIIECTB B COOTBETCTBUM C MOJIOKECHUEM XMMUUYECKOTO 3JIEMEHTA B
[Teproanyeckoit cucreme. MUpOBO33peHUYECKOE U HaydyHOE 3HaueHue llepuoanueckoro
3akoHa JI.11. Menaeneena. [Ipornossl .M. MenaeneeBa. OTKpbITHE HOBBIX XUMHYECKHUX
DJIEMEHTOB.

Pemienune npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECCKUX 3aJaHUN HA XapaKTEPU3ALUIO
XUMHYECKHX PJIEMEHTOB «MeTaumndeckue / HeMeTaJNIMISCKUE CBOMCTBA,
AIEKTPOOTPULIATETHOCTh XUMHUECKHUX 3JIEMEHTOB B COOTBETCTBHUU C UX 3JIEKTPOHHBIM
CTPOEHUEM U TIOJ0KEHUEM B MEPUOJAUYECKON CUCTEME XUMUYECKUX dneMeHToB [1. 1.
MenneineeBay

OK 01.
OK 02.

Pa3pen 2. Xumnu

eCKHe peaKnuu

Tema 2.1. Tumnel

OcHoBHOE€ CoacpKxaHue

I

XUMHWYCCKHUX

Teopernueckoe o0yueHune

peaKunit

Knaccudukaiys v THIIBI XUMHYECKUX PEAKIMN C y4aCTHEM HEOPTraHMUECKUX BEISCTB.
CocraprieHue ypaBHEHUN peaKIuii COSAMHEHUS, pa3I0KCHHS, 3aMEIIICHHs, OOMEHa, B T.U.
pEeaKLMil TOPEHUS, OKUCIIEHUSI-BOCCTAHOBIICHUSL.

YpaBHEHUST OKUCIIEHUSI-BOCCTAaHOBIICHUS. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENL. COCTABIICHUE U YPABHUBAHUE OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii METOIOM AJIEKTPOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUH
B MPUPO/IE, MPOU3BOICTBEHHBIX MPOILIECCAX U KUZHEACATECIbHOCTH OPTraHU3MOB

IIpakTuyeckune 3aHATHS

IIpakTuuyeckoe 3ansiTie Ne 3. KoJnMuecTBEHHBIE OTHOIIEHUS B XUMHHU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU W PACUEThl MO YPABHEHUSM XUMHYECKHX PEAKIUU.

MoJib Kak eMHUIA KOJIMYecTBa BeniecTBa. MossipHas Macca. 3aKOHbI COXPaHEHUS! MACCHI

OK OI.
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H DHECPTHUH. 3aKoH ABoraz[po. MOJI}IpHBIﬁ 00beM ra3oB. OTHOCHTEIbHAS IIJIOTHOCTD T'a30B.
Pacuetnsl 1o YPaBHCHUAM XHUMHYCCKHX pGaKHI/Iﬁ C HCIIOJb30BaHHMCM MAcCCHhI, oO0beMa
(HOpMaJ'II)HLIG YCJ'IOBI/IH) ra3oB, KOJIMYCCTBA BCIICCTBA

Tema 2.2. OcHOBHOE coJepkaHue OK 01.
Onekrposnutuyec | Teoperuueckoe 00ydeHune 2 OK 04.
Kasi IUCCOLManus
1 MOHHLIH obMen | Teopus anekTposuTruueckoi aucconuann. MoHbl. DIEKTPOIUTHI, HEANEKTPOJIUTHI. 5
Peakiuu nonnoro oomena. CoctaBieHue peakiuii HOHHOTO OOMEHa MyTeM COCTaBJICHUS
UX TIOJHBIX W COKpPAIIEHHbIX HWOHHBIX YypaBHEHUW. KHCIOTHO-OCHOBHBIE pEAKIIHH.
3ajaHus Ha COCTABIICHUE NOHHBIX PEAKIUI
JlaGopaTopHble 3aHATUA 2
JlabopaTopHast padora Nel “Tunbsl XUuMAYECKUX PEAKIAN .
HccnenoBanre TUIOB (ITO COCTaBY M KOJIMYECTBY UCXOHBIX U 00pa3YIOIINUXCS BEIIECTB)
U TIPU3HAKOB XUMHUUECKUX peakiuil. [IpoBenenue peakunii HOHHOTO OOMEHa,
OIIPEJEICHNE CPEbl BOJHBIX PACTBOPOB. 33J1aHUs HA COCTaBJICHUE NOHHBIX PEaKIH
Pazjen 3. CTpoeHue U CBOHCTBA HEOPTAaHMYECKHUX BelleCTB 18
Tema 3.1. OcHOBHOE coJiep:KaHue OK 01.
Knaccupuxkanus, | Teopernueckoe odyuenune 6 OK 02.
HOMCHKJIATYPA M |[TpeameT Heopranndueckoi xumun. Kiaccudukarys HeopraHmdeckux BemiecTs. I[IpocTeie
CTPOCHHUC U CJI0KHBIE BeriecTBa. OCHOBHBIE KIJIACCHI CIIOKHBIX BEIIECTB (OKCUIbI, TUIPOKCHU/IBI,
HEOPraHWYCCKUX |KUCIIOTHI, COJIM). B3anMOCBsI3b HEOpraHMYECKUX BEUIECTB. ATpEraTHbIe COCTOSIHUS
BEIIIECTB BEIIICCTBA. 2
Kpucrannnueckue u amopgHblie BenecTBa. THIbI KPUCTATUIMUECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAs, METAJUTMUECKast). 3aBUCUMOCTh (PU3NYECKUX CBOICTB BEIIECTBA
OT THUIIa KPUCTAJUIMYECKON PEIIETKU. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEILIECTB OT
BUJIa XUMUYECKOM CBSI3M U TUIIA KPUCTAJUTMUECKON pereTku. [Ipuannbl MHOTOOOpasus
BEILECTB
IIpakTyeckue 3aHATUSA 2
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IIpakTnueckoe 3anaTue Ne 4. HomeHkI1aTypa HEOPraHUYECKUX BELIECTB: HA3BaHUE
BEI[ECTBA UCXO/I U3 UX XUMUYECKON (POPMYIIbI WIIH COCTABIIEHUE XUMUYECKON (OpMYIIbI
MCXOJIs M3 Ha3BaHM BellecTBa 1o MexayHapoaHon (MIOITAK) wiu TpuBuamsHOM
HOMEHKJIaType.

IIpakTuyeckoe 3ansitue Ne 5.PernieHue NMpakTHUECKUX 3alaHUM MO KilacCUUKAIUH,
HOMEHKJIAType U XUMUYECKUM (POpMYJIaM HEOPTaHMYECKUX BEIIECTB PA3JIMUHBIX KIACCOB
(yrapHblii ra3, YIJIGKMCJIBIA Ta3, aMMHUaK, TallleHas W3BECTb, HeEralleHas HW3BECTb,
NUThEBAs COJa U JAPYTUX): HA3bIBaTh M COCTABIATH (OPMYJbI XMMHYECKHX BEIIECTB,
ONPENEIATh NPUHAJICKHOCTD K KJIACCY.

Hctounnku xumudeckoi nuapopmaiuu (CpeacTB MaccoBoit undopmaiuu, cetb MIHTEpHET
u apyrue). [louck nadopmanuu no Ha3BaHUAM, UIEHTU(DUKATOPAM, CTPYKTYPHBIM

dbopmynam

Tema 3.2.
dusuko-
XUMHYECKHE
CBOICTBaA
HEOPraHUYECKUX
BCIIIECTB

OcHoBHOE€ CoacpxaHue

10

Teopernueckoe o0yueHune

Metamnel. OOmue (¢Gu3MYecKue W XHUMHUYECKHE CBOMCTBa MeTamioB. CrocoOsl
MOJYYEHUs. 3HAYEHUE METAUIOB U HEMETAUIOB B MPHUPOAE M KUBHEACATEIbHOCTU
yelioBeka W opranu3moB. Kopposusi MeTajioB: BHUABI KOPPO3UH, CIHOCOOBI 3aIlUTHI
METAJJIOB OT KOPPO3UHU

Hemetamnbl. O6nue ¢u3nyeckue M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THIHMYHbBIC
cBoiictBa HemetaioB [V— VII rpynn. Knaccudukanuus v HOMEHKIaTypa COEIMHEHUM
HeMeTauioB. KpyroBopoThl OMOT€HHBIX JIEMEHTOB B IPUPOJIE

XHUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX BEUIECTB (OKCUIOB,
TUAPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOIHBIX COCIUHEHNN, BBICHINX OKCHJOB U TUAPOKCHIOB

IIpakTuyeckune 3aHATHS

IIpakTnueckoe 3ansaTHe Ne 6.CocTaBieHHE YpPaBHCHUU XUMUYECKUX pEAKIUNA C
Y4aCTHEM ITPOCTBIX M CJIOKHBIX HEOPraHMYECKUX BEIIECTB: METAJUIOB U HEMETAJUIOB;
OKCHUJIOB METAJUIOB, HEMETAUIOB U aM(POTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KHUCIIOT,
OCHOBAaHMI 1 aM(pOTEPHBIX TUAPOKCHJIOB; HEOPTAHUUYECKHUX COJICH, XapaKTePU3YIOIIUX UX

OK OI.
OK 02.
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CBOMCTBA.

IIpakTHyeckoe 3ansaTue Ne 7.PeuieHue NnpakTUKO-OPUEHTHPOBAHHBIX TEOPETUUYECKUX 2

3aJJaHUil Ha CBOIICTBa, COCTaB, IOJIyu€HUE U O€30IaCHOE HCIIOJIb30BAHME Ba)KHEHIIMX

HEOPraHWYECKUX BEIIECTB B OBITY U NPAKTHUECKOMN AEATEIbHOCTH YEJIOBEKA
Tema 3.3. OcHoBHOE coJep:KaHue 2 OK 01.
Unentupukanus | JlaGopaTopHbie 3aHATHS 2 OK 02.
HCOpPraHU4ICCKUX |JlaGopaTopHasi padora Ne2 «neHTHHUKAIMS HEOPTAHUYECKUX BEIIECTBY. OK 04.
BEIIECTB Pemenne sSKCHEepUMEHTAIBHBIX 3a/ad [0 XWMHUYECKHMM CBOMCTBAM METANIOB H

HEMETAJUIOB, IO PACIIO3HABAHUIO U MOJIYYEHHUIO COEIMHEHUI METAJIIOB U HEMETAJIJIOB.

WNnenTudukaius HEOpraHMYECKUX BEIIECTB C MCMOJIb30BAHUEM MX (DU3UKO-XUMUUYECKUX

CBOMCTB, XapaKTEpHbIX Kaue€CTBEHHBIX peakiui. KauecTBeHHbIE peakiMu Ha CynbQart-,

KapOOHAT- U XJIOPUJ-AHUOHBI, HA KATUOH aMMOHHSI
Paznen 4. CTpoeHne U CBOHCTBA OPraHNYeCKNX BeLIECTB 28
Tema 4.1. OcHoBHOE coaep:xaHue OK 0l1.
Knaccudukanus, | Teopernueckoe o0ydenne 6
CTPOCHHC U [losiBneHue u pa3BUTHE OPTaHUYECKON XUMUM KaK Hayku. lIpeamer oprannueckomn
HOMCHKJIaTypa  XuMHUU. MecTo 1 3HaUeHHE OPTaHUYECKOW XMMUU B CUCTEME ECTECTBEHHBIX HayK.
OpraHMYEeCKUX  |XUMHUYECKOE CTPOECHUE KAK IOPAIOK COEOUHEHMsSI aTOMOB B MOJIEKYJIE COIVIACHO MX 2
BEILECTB BaJICHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUYECKOI'O CTPOEHHUS OpPraHUYeCKUX

coenuHenuid A.M. DBytiepoBa. VYTIIepOAHBI CKEIET OPraHUYEeCKOM MOJIEKYJIBI.
3aBUCHUMOCTh CBOWMCTB BEIIECTB OT XUMHUYECKOTO CTPOEHUs Mojekyid. M3omepus u

U30MEDBI.

[lonsitue o ¢ynkuuoHansHOM rpymnme. Pagukan. [lpuHnuner — kinaccudukamuu
OpPraHUYEeCKUX  COCAMHEHUH. MexayHapoaHass  HOMEHKJIarypa W IPUHIIUIIBL
HOMEHKJIATypbl ~ OpraHudeckux  coenuHeHuid. [lonstue 00  a3oTcopeprkamiux

COCIMHEHUSX, OMOJIOTMYECKU aKTHBHBIX BellecTBax (yrieBojax, Kupax, Oenkax u Jp.),
BBICOKOMOJIEKYJIIPHBIX COCTMHEHUSAX (MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO)
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IIpakTHyeckue 3aHATHSHA

IIpakTnueckoe 3ansatue Ne 8 HomeHnknaTypa opraHM4eCKUMX COEIMHEHUN OTAECIbHBIX
KJIACCOB (HACBIILIECHHBIE, HEHACBIIIEHHbIE W ApOMATHYECKHE YIJIEBOJIOPOJbI, CIHPTHI,
(beHomnbl, anbaerubl, KeTOHbI, KapOOHOBBIE KHUCIOTHI M 1p.) CocTaBlieHHE TMOJHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (OPMYyJl OPraHUYECKUX BEIIECTB OTAEIBHBIX KJIACCOB,
UCITIOJIb3Ysl X HAa3BAHMS [0 CHCTEMAaTHYECKOW M TPUBHAIBHOW HOMEHKJAType (3TWJIEH,
aleTWIICH, TIHIeprH, heHoI, (HopMaTbAeTH I, YKCYCHAsS KUCIOTA, TIUIMH).
IIpakTuyeckoe 3ansaTme Ne 9. Pacuersl mnpocreiimed ¢GopMynbl OpraHUYECKOM
MOJIEKYJIbI, HCXOJIsl M3 DJIEMEHTHOro cocTtana (B %)

Tema 4.2.
CBoiicTBa
OpTraHUYECKUX
COCJIMHCHUH

OcHoBHOE€ CoacpKxaHue

16

Teopernueckoe o0yueHune

DU3NKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COECOUHEHUHM OTIENBHBIX KJIACCOB
(0coOeHHOCTH KJIacCHU(PUKALIMM U HOMEHKJIATYPhl BHYTPHU KJIacca; TOMOJIOTHYECKUH Psil U
oOmiast gopmyna; uzoMmepusi; GU3MUYECKUE CBOMCTBA;, XMMHUYECKHE CBOMCTBA; CIOCOOBI
MOJIYYEeHUS]):

— IpenebHbIE YIIIeBOAOPObl (aJKaHbl U LUKIIOANKaHbl). ['opeHne MeTaHa Kak OJMH W3
OCHOBHBIX HMCTOYHHUKOB Te€IJIa B MPOMBIIUIEHHOCTH U ObITy. CBOWCTBA MNPUPOIHBIX
YIJIEBOAOPOIOB, HAX0XKIAEHHUE B IPUPOAE U IPUMEHECHUE aJIKAaHOB;

— HeMpeJenbHble (AIKEeHbI, aJKUHbl M AJIKaJUEHbl) U apOMATUYECKHE YTIIEBOIOPOIBbI.
['openue anernieHa Kak MCTOYHHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHM I CBapKU U
PE3KH METAJIIOB

— KHUCJIOPOJACOJEPKAIME COCNUHEHUS (COUPTBI U (PEHOJIbI, KapOOHOBBIE KHCIIOTHI M
3GuUphl, albIeruabl M KETOHBI, >KHUpbI, yriaeBojabl). IlpakThueckoe NpUMEHEHHE
ATWIEHIJIMKONS, IHuepuHa, (enona. [Ipumenenune Qopmanpaernia, auneraabAeruia,
YKCYCHOM KHCIOTHI. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT. Moroliue cBOWcTBa
MbLIa

—  azoTcoJepkKane — COoeAMHEHUs ~ (aMUHBI M aMUHOKHCIOTHI, Oenkm).
BricokOoMONIeKyISIpHBIE  COEAMHEHUSI (CHHTETHYECKHME | OWOJIOTMYECKU-aKTHBHBIC).
MoHoMmep, nosmmep, CTPYKTypHOe 3BeHO. [lonmmepusanus 3THUIEHA KaKk OCHOBHOE

OK OI.
OK 02.
OK 04.
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HaIrpaBJICHUEC €TI0 UCIIO0JIb30BAHM.
['eneTnyeckas CBs3b MCIKAY KJIaCCaMHU OPTaHUYCCKHX COCI[I/IHGHI/Iﬁ

HpaKaneCRne 3aHATUA

IIpakTnueckoe 3anaTe Ne 10 CBoiicTBa OPraHMYECKUX COCAMHEHUU OTAECIBHBIX
KJIacCOB (TpUBHAJIBbHASI M MEXKIyHApOAHAas HOMEHKJIAaTypa, XWMHUYECKHE CBOWCTBA,
CIIOCOOBI MOJTYYEHHU): MpeesbHble (aTKaHbl U UKIOATKAHBI), HETIPEAeIbHbIC (TKEHBI,
QIKUHBI M aQJKaJUEHBl) U apOMATUYECKUE YIIEBOJAOPOABI, CHUPTHI U  (EHOJIBI,
KapOOHOBBIE KHUCJIOTHI U 3(UPBI, AIbJIETUAbl U KETOHBl, aMUHbl U AMUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHMS. 3aJaHUsl Ha COCTaBJICHUE YPaBHEHUH XMMHYECKUX
pEeaKuui ¢ y4aCTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTAaBa U CTPOCHUS
IIpakTnyeckoe 3ansTHe Ne 11 CocraBieHue cxeM peakiuil (B TOM YHCIE IO
IPEUIOKEHHBIM 1ENOYKaM IPEBPAILlEHUI), XapaKTepU3YIOIINX XUMHYECKHE CBOMCTBA
OpPraHUYECKUX COEIMHEHHH OTIEIbHBIX KIIACCOB, CIIOCOOBI MX IMOJYYEHUS U Ha3BaHUE
OPTraHWYECKUX COCIMHEHUM 10 TPUBHAIBHOW WIIA MEXIYHAPOAHOM CHUCTEMATHYECKON
HOMEHKJIAType.

IpakTnueckoe 3anaTue Ne 12.PemeHne NMpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX
3a/IaHUM HA CBOKCTBA OPraHUYECKUX COCIMHEHUM OTIENIbHBIX KJIACCOB

IpakTnueckoe 3anaTue Ne 13“[IpeBpaiieHns opraHnYECKUX BEMIECTB MPH
HarpeBanuu'. [TonydeHue 3TuieHa U U3y4EHUE ero CBOMCTB. MoienupoBaHre MOJIEKYT U
XUMHUYECKUX IPEBPALICHUN HA IPUMEPE dTaHa, DTUIICHA, alleTWICHA U JIp.

Tema 4.3.
Nnentudukarus
OpTraHUYECKUX
BEIIIECTB, UX
3HAYECHHUE U
MIPUMCHCHHUE B
OBITOBOH U
MPOM3BOJICTBEHH
OU JIeATEIbHOCTH

OcHOBHOe coaep:xaHue

Teopernueckoe o0yueHune

buooprannueckue coenunenus. [IpumeneHne u OuoNoOrHyeckas poJib YIJIEBOIOB.
OxuciieHre yriaeBoJ0B — UCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. O01acTi NPUMEHEHUS
amuHOKucHoT. [IpeBpaiienust OenkoB mMUIM B opraHu3zMme. buonormyeckue GyHKUUUA
oenkoB. buonormyeckune ¢GyHkuuMu >kupoB. Poib opraHnueckoil XMMHHM B pEIICHUU
npo0JieM MUIEeBO 6€30MaCHOCTH

Ponb opraHvueckoil XMMUK B PELIEHUH MNPOOJIEM SHEPreTHYecKOW Oe30MacHOCTH, B
pa3sBUTUH MEIULMHBI, CO3JAHUM HOBBIX MATEPUAIIOB, HOBBIX HCTOYHUKOB JHEPrUU

OK 01.
OK 02.
OK 04.
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YCJIOBCKA

(ayIbTEepHATUBHBIC UCTOYHUKH dHEPrun). ONacHOCTh BO3/ICHCTBUS HA )KMBBIE OPTraHU3MbI
OPraHWYeCKUX BEIIECTB OTHACJIbHBIX KJIacCOB (YIJEBOJOPOJbI, CIHUPTHI, (PEHOJBI,
XJIOPOPTaHUYECKHUE TPOU3BOJHBIC, AJIBJCTUIIBI M JIP.), CMBICT IOKa3aTeNsl MpeaebHO
JOMYCTUMOMN KOHIICHTPAITUU

HpaKaneCRne 3aHATUA

IIpakTnueckoe 3ausitue Ne 14 “Unentudukanus oOpraHUYECKHX COCAMHEHUU
OTIEJIBbHBIX KJIACCOB”

Nnentudukanus OpraHUYeCKUX COCAMHEHUM OTIEIbHBIX KJIaccoB (Ha TMpUMepe
albJACTHIOB, Kpaxmayia, YKCYCHOM KHCIJIOTHI, OCJIKOB W T.II.) C HCIIOJIb30BaHUEM HX
(U3UKO-XUMHUUYECKUX CBOMCTB M XapaKTEPHBIX KAUECTBEHHBIX peakmuil. JleHaTyparms
Oenka mpu HarpeBaHuu. lIBeTHble peakiuu OenkoB. BO3HHKHOBEHHE aHAIUTHYECKOTO
CUTHAJIa C TOYKM 3PEHUS] XUMHUYECKHUX TIPOIECCOB MPHU MPOTCKAHUM KaueCTBEHHOM
peaKIuu, MO3BOJISIONIEH UICHTU(PUIIUPOBATD NMPEJIOKEHHBIE OPraHUYECKHUE BEIECTBA

Pasznea S.

Kunernvyeckne u TepMOIUMHAMUYECCKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX
peakuui

5.1.Cxopoctb
XUMHYECKHX
pEaKIuu.
XHUMHUYECKOe
paBHOBECHE

OcHOBHOE coJiep;KkaHue OK 01.
OK 02.

Teopernueckoe o0yyenune

CKOpOCTh peakIuu, €€ 3aBUCUMOCTh OT PAa3INYHbIX (PAaKTOPOB: MPUPOJIBI PEArupyrOIINX

BEIIECTB, KOHIEHTPALIMM pPEarupyroluxX BELIECTB, TEMIIEPATYPbl M  IUIOLIAIU

pEaKIMOHHON TMOBEepXHOCTU. TemnoBble A(DPEKTHI XUMUYECKUX peakiuii. IK30- U

HAOTEpMUYECKUE, peakiuu. OOpaTuMOCTh peakiuil. XMMHUYEeCKOe PaBHOBECHE M €ro

CMEIIEHUE IMOoJ JEHCTBUEM PA3NUYHBIX (DAKTOPOB (KOHILIEHTpALMS PEAreHTOB WIIH

IPOAYKTOB PEaKUWu, AABICHUE, TeMIeparypa) sl CO3JaHMsI ONTUMAIIbHBIX YCIOBHMA

IIPOTEKAHUs XUMHUUECKUX IpoueccoB. [Ipunnun Jle [Hlarense
OK 01.

IIpakTuyeckue 3aHATHS

20




IIpakTuyeckoe 3ansiTue Ne 15,
Penienne npakTHUKO-OPUEHTUPOBAHHBIX 3a/laHU Ha aHaMM3 (PaKTOPOB, BIUSIOMIUX Ha

OK 02.

U3MEHEHHE CKOPOCTM XHMHYECKOM peakuuh, B T.4. C TO3ULHI 3SKOJOTHYECKU 2

1[€JI€CO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOW JEATEILHOCTH B IEISAX COXPAaHEHUS

CBOETO 3JJ0POBbS U OKPYKAOUIEN TPUPOTHON CPEBI.

IIpakTuyeckoe 3ansaTue Ne 16

Pemienne mnpakTUKO-OPMEHTHPOBAHHBIX 3aJaHUM HA NpUMEHEeHHWe npuHnuna Jle- 2

[Tarenpe 1151 HAXOXKACHUS HAIIPaBICHUS CMELIEHUSI PABHOBECHS XUMHUYECKOW PEAKINH U

aHayn3 (pakToOpoOB, BIUSIONIMX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS
Pa3zgea 6. PacTBOpHbI 6
Tema 6.1. OcHoBHoOE coaep:xaHue 4 OK 01.
[Tonsarue o Teopernueckoe o0y4yenune 2 OK 02
pacTBopax PactBopenue kak ¢uzuko-xumuueckuit mpoiecc. PactBopbel. CriocoObl IPUTOTOBIICHUS OK 04.

pactBopoB. PactBopumocTs. MaccoBass J0Js8 pacTBOPEHHOro BemecTBa. (CMbIC

NoKasaTelsid MPeAeiabHO JTONYCTUMOW KOHIIEHTPAMM M €ro HUCIOJIb30BAaHUE B OLIEHKE

HKOJIOTUYECKOI 0€3011aCHOCTH.

[IpaBuia 3KOJOTMYECKHU 11€1€CO00Pa3HOro MOBEACHHS B OBITY U TPYIOBOM JIE€ATEIbHOCTH

B LEJSAX COXPAHEHMsI CBOETO 3J0POBbA M OKPYKAIOIIEH MPUPOJHON Cpeibl; ONACHOCTb

BO3JICHCTBHSI HA JKUBbIE OPTaHU3MbI ONPEJIETICHHBIX BEIIECTB.

IIpakTHYyecKkHe 3aHATHSH

IIpakTnueckoe 3ansitue Ne 17.PemieHue NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX

3aJJaHUil Ha PacTBOPbI, UCIOJB3yeMble B OBITOBOM M MPOU3BOJCTBEHHON NEATEIBHOCTU 2

4eJIOBEKA
Tema 6.2. OcHoBHOE coaep:xaHue OK 01.
Uccnenosanue  |[IpakTH4ecKHe 3aHATHS OK 02
CBOKCTB IIpakTuyeckoe 3ansitue Ne 18 «IIpurorosienue pacTBOPOBY. OK 04.
pacTBOpOB [IpuroroBieHre pacTBOPOB 3aJaHHON (MaccoBo, %) KOHUEHTpaluu (C MPaKTHKO- 2

OpPUEHTHUPOBAHHBIMH BOIIPOCAMH) U OTPEEIIEHNE CPEIbl BOAHBIX PACTBOPOB.
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Pemenue 3a7la4 Ha MIPHUTOTOBJICHHUC PACTBOPOB

HpOq)eCCI(IOHaJ'Il)HO-Opl/IeHTI/IpOBaHﬂoe coaepxanue (couepmaﬂne NMPUKJIAAHOTO MOI[yJIﬂ)

Pa3znen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOM 1€AITEJILHOCTH YeJI0BEKA 6 OK 01.
7.1. Xumns B OcHoOBHoOE coaep:xaHue OK 02.
OBITY 1 Teopernueckoe o0yueHue 2 OK 04.
Hlu)omBOHCTBeHH Hogeiimue 1OCTHXKEHNST XUMAYECKON HAYKU U XUMUYECKOW TEXHOJIOTUHU. Pob XumMnu B OK 07.
OH ACATCIBHOCTH | GecrieueHny 3KONOTMUECKOMN, PHEPreTHUEeCKOH M MHINEBOH 6e30NacHOCTH, Pa3BUTHH MK.2.2
HcJI0BCKa MeauiuHbl. [IpaBuia moucka W aHaM3a XUMUYECKOH HMH(POPMAIUA W3 PA3THUIHBIX 2

UCTOYHUKOB (Hay4yHass ¥ y4yeOHO-Hay4yHas JuTepaTypa, CpEACTBa MacCOBOM

uH(popmanuu, cetb MIHTEpHET)

IlpakTyeckue 3aHATUSA 4

IIpakTnueckoe 3anaTue Ne 19. Ilonck u aHanu3 KEMCOB O MPUMEHEHUU XUMHUYECKHUX

BEIIECTB U TEXHOJIOTUM ¢ yueToM Oyayiiei npodeccuoHaIbHOM eITeTbHOCTH MO TEMaM: 2

BAKHEHIIINE CTPOUTEIIbHBIE MaTEPHAIIbl, KPACKU U KEPAMUKA.

IpakTnueckoe 3ansaTue Ne 20 3amura: [IpeacraBieHre pe3yabTaToB PEMICHUST KEWCOB 2

B (popMe MUHU-T0KIIaa C IpPEe3eHTAIEH

IIpomexxyTouHasi arrecTaums 1Mo AMcUMIVIMHEe (AU depeHIUPOBAHHBIN 324eT) 2

Bcero 80
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3. YciioBus peajiu3alni NporpaMmMbl 00111e00pa30BaTeIbLHON JUCIHUILTHHbBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPHAJTBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Jl1st peanuzaiuu nporpaMMbl TUCHMUILIMHBI TOJKHBI OBITH TPETYCMOTPEHbI
CJIETyIOIINE CTICIUANbHBIC TOMEIICHNS: YIeOHbI KaOMHET XUMUU U/IIK yueOHOU
XUMUYECKOH JTab0paTOpHH.

OO6opynoBaHne y4eOHOTro KadOuHeTa (HATJISIIHbIE TOCOOUsI): HAOOPHI
HIAPOCTEPIKHEBBIX MOJIETIEN MOJIEKYJI, MOJIEIN KPUCTAIUNIMYECKUX PELIETOK,
KOJUIEKIIUY TPOCTBIX U CIOKHBIX BEIIECTB U/UJIH KOJUIEKIIMH MOJIMMEPOB; KOJUICKIIHS
TOPHBIX MTOPOJ U1 MUHEPAIOB, Tabnuua MenzeneeBa, yueOHble (PUITBbMBI, HU(PPOBHIE
00pazoBaTebHbIE PECYPCHI.

TexHuveckue cpeacTsa 00y4eHusi: KOMIBIOTEP C YCTPONCTBAMU
BOCIIPOU3BEAECHUSA 3BYKa, IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C SKPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

O6opynoBanmne JsaGoparopum W PpadovYux MecT Ja0OPATOPHUM: MEH3YPKH,
MUTETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTyMbl, MPEIMETHbIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarelbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMBIBAIIKHU,
CTEKJIIHHbIE TPOOMPKU, PE3UHOBbIE MPOOKH, (OHAPUKK, HAOOpP PEAKTUBOB,
CTEKJISTHHBIE MaJOYKH, IUTATUBBI JJIsi TPOOUPOK; MEPHBIC LWIMHJPHI, BOPOHKHU
CTEKJISTHHBIE, BOPOHKHU JenuTeNnbHbie MmuuHApudeckue (50-100 wmut), cTynmku c
nectukoM, (apdopoBbie YalIKd, NUHUETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacOBBIE CTEKJIA, BJIEKTPOIUIMTKH, JA0OpAaTOPHbBIE INTATHBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, TPUOOp Uil TOJYUYEHHs Ta3oB (WM MPOOMpPKA C Ta300TBOAHON TpyOKoil),
JepKaTenu NIl MPOOUPOK, CKIISTHKU JJIS XPaHEHUS PEaKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadbl (50, 100 u 200 mu1); mmaTenu; MUHIETHI; TUTCIbHBIC UG,
CEKYHJIOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOHI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHbBIE MAJIOUYKU; KOHUYECKUE
K0J10b1 Jy1st TUTpoBanus (50 u 100 mur); MHIUKATOPHBIE TIOJIOCKU JIJIst onpeneneHus pH
U CTaHJapTHAs WHIAUKATOPHAS IIKajaa; YHUBEPCAIbHBIM HHAUKATOpP; nmuneTky Ha 1, 10,
50 mn (umu mosatopel Ha 1, 5 u 10 M), GropeTku Il TUTPOBAHUS, MEIUIIMHCKHE
mmpunbl Ha 100-150 M, maGopaTopHble W/WiAM aHaTWTUYECKHE Bechl, pH-meTpsl,
CYHIIMJIBHBIN 1mIKad, u Jp. T1abopaTopHOE 000PYIO0BAHUE.

3.2. Mu¢popmanuoHHoe o0ecneyeHne peau3anuy MporpaMmmbl
s peanuzanuu mporpaMMbl OMOIMOTEUHBIN (DOH]T 00pa3zoBaTEIbHON
OpraHM3aly YKOMIUIEKTOBAH ME€YaTHbIE U/UITH 3JIEKTPOHHBIE 00pa30BaTEIbHbIE U

nH(OPMAITMOHHBIC PECYPCHI, PEKOMEHJOBAaHHBIE JJIs1 UICTIOJIL30BAHUS B
o0OpasoBarenbHOM Tpoliecce.
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3.2.1. IleyaTHusie n3ga"us

1.Audunorenosa, . B. Xumus: ydeOHUK U TPAKTUKYM JJISI CPEIHETO
npodeccuonanbHoro odpaszopanus / M. B. Andunorenosa, A. B. babkos, B.A.

[TonikoB. — 2-e u31., ucnp. u jgor. — Mocksa: U3narensctBo FOpaiit, 2022— 291 c.

2. llleromuxuna, H. A. O0mas xumus: yaeonuk aina CIIO / H. A. llleronuxuna,
JI. B. MunaeBckasi. — Cankrt-IletepOypr: Jlans, 2021 — 164 c.

3 Hukonbsckuif, A. b. Xumus: Y4eOHUK UM NPaKTHUKyM MNPOPECCUOHAIBHOTO
obpazoBanmsi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3.,
nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022 — 507 c.

4 Xumust: yaeOHUK [T cpeiHero npodeccnonanbHoro oopasosanus / FO. A.
JleGenes, I'. H. ®anees, A. M. I'onyOes, B. H. [llanosan; mox o6melt pegakuueit I'. H.
daneeBa. — 2-¢ m3., nepepad. u gqon. — Mocksa: MznatensctBo FOpaiiT, 2022 —
431 c.

3.2.2. JlonoaHUTEIbHBIC HCTOYHUKHU

1 T'abpuensan, O. C., JIpicoBa, I'. I'. Xumus: KkHUra aji npenojaBaTens: y4eo.-
MeTo. mocodue. — M. Akanemus, 2012 - 332 c.

2. Yepnukona H. 10., Mewmepsikosa E. B. PemaeM 3agaun no xumuu
camocTtosTenbHo: yueOnoe nocodue / H. FO. Uepnukona, E. B. MemepsikoBa —
Canxrt-IletepOypr: Jlansb, 2022 — 328 c.

3. Pe3nukoB B. A. COopHUK yrpa)KHEHUN U 3a7a4 M0 OPTAaHUYECKON XUMUU:
yuebHoe nmocooue / B.A. PesnukoB — Cankt-IletepOypr: Jlans, 2021 — 226 c.

4 Kanyctuna A. A., Xanpuenko WM. TI'., JlubanmoB B. B. OOwmas wu
Heopranuyeckas xumus. IIpaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B.
JIu6anoB — Cankrt-IlerepOypr: Jlanb, 2020 — 152 c.

3.2.3. UnTepHeT-pecypchl

1.hvsh.ru — Xypnan «Xumust B IIKOJICH.

2. https://postnauka.ru/themes/chemistry — nexiuu mo XuMuu Ha caiTe
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-nomynspHbrit
MPOEKT «DJIeMEeHThI BoJbIlION HaAyKW» MaTeMaTHKa, aCTPOHOMHUSI, HAYKHU O KU3HH,
Hayku o 3emie). HoBocTu Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIE CTaThH, JIEKIIUH,
SOHITUKJIONCOANN.

3. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-ITOIYISIPHOTO
KypHajla « XUMHUS U KU3HBY.

4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema TUCTaHIIMOHHOTO O0yUY€HHUsI, HAallpaBJeHHAas B IEPBYIO ouepeb Ha
MOATOTOBKY K OJIMMITMAJAM BCEX YPOBHEW — OT LIKOJIBHBIX 10 MeXyHapOaHOM.
CaiiTcofep>KuT OTpOMHOE KOJTMYECTBO 3a/1a4, CTPYINITUPOBAHHBIX KaK MO TeMaM, TaK U
1o onuMnuazam. I1o Bcem OCHOBHBIM paszenam XUMUU NIPUBENEH TEOPETUUECKUN
MaTepuai 1 pa3o0paHbl PelIeHUs] TUIIOBBIX 33]1ad.
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http://elementy.ru/
http://www.hij.ru/

5.http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3praubiii calT 0
CBOMCTBaX XUMHUUYECKHUX JIEMEHTOB.
6.http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii Caiit
OHJIaliH-00pa30BaHusl, 00pa30BATEIBHBIX KYPCOB U BUICOICKIIUHN ISl IIKOJILHUKOB,
CTYJICHTOB U yuuTeseil. EcTb HeCKOJIbKO KypCOB 1O XUMUHU.
7.http://www.xumuk.ru CaiiT 0 XuMuM: KJaccuueckue yueOHUKHU, CIIPAaBOYHHUKH,
SHIUKIIONEINH, IOUCK OPTaHUYECKUX U HEOPTaHMYECKUX PEaKIINil, COCTaBIICHUE
YPaBHECHU pEaKIUM.
8.http://orgchemlab.com/ CaiiT, moCBSIIEHHBIN TPaKTUYECKON padoTe B

nabopatopuu

4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHMSI 0011e00pa30BaTeIbHOM

JTUCIHHUIITNHBI

KoHTpoib 1 o11eHKa pe3ynbTaToB 00yUYEHHUs OCYIIECTBRISIETCA MPENoiaBaTesieM
B IIpOIIECCE MPOBEACHUS MPAKTUYECKUX 3aHATUI U JaOOPATOPHBIX padoT,
TECTUPOBAHMUS, @ TAK)KE BBIMOJHEHUS O0YyJaIOIIUMUCS WHIUBUIYaIbHbBIX 3aJJaHUM,
IIPOEKTOB, HCcCIeN0BaHUI. Pe3ynbTarel 00y4eHHUs ONMPEAEIISIOT, 4YTO O0yYarOIIHeCs
JOJKHBI 3HaTh, TOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUM U3YUCHUS

JUCHUITIIUHBIL.

st dopMupoBaHusi, KOHTPOJIS U OLIEHKU PE3YIbTATOB OCBOCHUS yueOHOM
JUCHUIUIMHBI UCTIONB3YETCSI CUCTEMA OLIEHOYHBIX MEPOIIPUSITHM, MPEICTABISIONIAS
co00l KOMITJIEKC Y4€OHBIX MEPOTIPUSITHI, COTJIACOBAHHBIX C PE3YJIbTaTaAMH O0yUCHUS
u chopmymnupoBaHHbIX ¢ yaeToM OI'OC COO (npeaMeTHbIC Pe3yIbTaThl 110

muctiumumae) u GI'OC CIIO.
OK/II THIIBI OLIEHOYHBIX
Ne Monayas/Pa3znen/Tema | Pe3yabTat 00yueHus .
K MepONpUATHH
| | OcHoBHOE coep:kaHue
1 DopMyJUPOBATH
Pazgea 1. OcHoBBI PMYJHEP
0a30Bble MOHATHSA U
CTPOEHMS BellecTBA
3aKOHbI XUMHH
1.1 | OK 01. |Crpoenue aToMOB CocraBnsaTh 1. Tect «Ctpoenue

XUMHYECKUX
3JIEMEHTOB U PUPOJA
XUMHYECKOU CBA3U

XUMHU4eckue GopMyIbl
COCIMHEHUN B
COOTBETCTBHUH CO
CTENEHBIO OKUCIIECHUS
XUMHUYECKUX
AJIIEMEHTOB, UCXOA U3
BAJICHTHOCTH H
ANEKTPOOTPULIATENEHOC
TH

aTOMOB XMMHUYECKHUX
AJIEMEHTOB U MPUPOAA
XUMHYECKOU CBSA3N.

2. 3amauu Ha COCTaBIICHHE
XUMUYECKUX HOpMYIT
JIBYXaTOMHBIX
COEIMHEHU (OKCHUJIOB,
CyJb(pHUI0B, TUAPUIOB U
T.IL.).

3. 3agaHus Ha
UCII0JIb30BAaHUE
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol OIeHOYHBIX
MepONPUATHH

XUMHYECKON CUMBOJIMKH U
Ha3zBaHUU COEIUHEHUHN MO
HOMEHKJIaType
ME3KIyHApOJHOTO COI03a
TEOPETUYECKON U
MPUKJIAHON XUMUU U
TPUBHAIBHBIX Ha3BAHUI
JIJISl COCTaBIICHUS
XUMUYIECKUX (HOPMYIT
JIBYXaTOMHBIX
COEJIMHEHUM (OKCHUIOB,
Cynb()UI0B, TUAPUIIOB U
T.II.) U IPYTUX
HEOPTaHUYECKHUX
COEIMHEHU OTAEIbHBIX
KJIaCCOB

1.2

OK OI.
OK 02.

[Tepuoanueckuii 3aK0H
u tabmuma JI. 1.
Menneneena

XapaKkTepu30BaTh
XUMHYECKHUE IIEMEHTBI
B COOTBETCTBHUU C UX
MOJIO’KEHUEM B
MEPUOTUYECKOU
CHUCTEME XUMHYCCKUX
sanemeHToB [[.W.
Menneneena

1. Tect «Mertannuueckue /
HEMETAJUINYECKHUE
CBOMCTBA,
3JIEKTPOOTPULIATEIEHOCTh
Y CPOJICTBO K 3JIEKTPOHY
XHMHUYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM
Y MOJIO)KEHHUEM B
MEPUOIUYECKON CUCTEME
XAMHUYECKHUX JIEMEHTOB
.. MenneneeBay.

2. IlpakTrueckue 3a1anust
Ha YCTAHOBJICHUE CBA3U
MEXYy CTPOCHUEM ATOMOB
XHMHUYECKHUX DJIEMEHTOB U
MEPUOIUYECKUM
W3MECHEHUEM CBOWCTB
XHMHUYECKHUX DJIEMEHTOB U
WX COeIUHEHUHN B
COOTBETCTBHH C
MOJIO)KECHUEM
ITepronnueckoii cucreme.
3. IIpakTuko-
OPUEHTUPOBAHHBIE
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol OIeHOYHBIX
MepONPUATHH

TEOPETUYECKUE 3aaHUs
Ha XapaKTepU3alHIo
XUMHYECKHUX DJIEMEHTOB:
«Metammaeckue /
HEMETaITTNYECKUE
CBOMMCTBA,
AIEKTPOOTPULIATETBHOCTh
Y CPOACTBO K 3JIEKTPOHY
XUMHYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM
Y MOJIOKEHUEM B
IIEPUOIUYECKON CUCTEME
XUMHYECKUX DJIEMEHTOB
.. Menneneesa»

Paznen 2.
XyuMHu4YecKue
peakuuu

Xapakrepu3oBaTh
THIBI XUMHUYECKHX
peakuuii

Konrpoabnas padora
«CTpoeHue BelecTsa u
XUMHYECKHE PeaKIum»

2.1

OK 01.
OK 04.

Tunel XUMHYECKUX
peaxkuui

CocTraBnsaTe peakiun
COCTMHEHUS,
pazyioxKeHust, 0OMeHa,
3aMelIeHNs,
OKHCIIUTEIIBHO-
BOCCTAaHOBHUTEIbHBIC
peaKIu

1. 3agaun Ha cocTaBicHUE
YPaBHEHUM pEeaKIUii:

— COEJIMHEHUSI,
3aMeleHus, Pa3JIOKEHNUS,
oOMeHa;

— OKHUCJIUTEIIbHO-
BOCCTAHOBUTEIBHBIX
peakiuii ¢
HCIIOJIb30BaHUEM METO/IA
AIEKTPOHHOTO OajaHca.

2. 3amauu Ha pacyer
Macchl BEIIECTBA UITU
o0BéMa

ra3oB 110 U3BECTHOMY
KOJINYECTBY BEIIIECTBA,
Macce Wik 00bEMY OJTHOTO
W3 YYaCTBYIOIIUX B
pEeaKIuyu BEIIECTB,;
pacyEThI

Macchl (00bEMa,
KOJINYECTBA BEILIECTBA)
MPOAYKTOB PEAKIINH, €CIIH
OJIHO U3 BEILIECTB UMEET
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OK/II

Tunol OIeHOYHBIX

Ne Mopyas/Pa3nen/Tema | PesyabTat 00yyenust .
K MepoNnpusiTHH
pUMECHU
2.2 Onekrponutuueckas |CocTaBiATh ypaBHeHUs |1. 3agaHus Ha
JUCCOIINAITIS U XUMHUYECKUX PEaKIMN  |COCTaBIICHUE
MOHHBI 00MEH MOHHOTO OOMeHa ¢ MOJIEKYJIIPHBIX U MOHHBIX
y4acTHEM peakiuii ¢ yyactuem
HEOPraHUYECKHUX KHCJIOT, OCHOBaHUI U
BEIIECTB COJIEH, YCTAHOBJICHUE
U3MEHEHUS KUCIOTHOCTHU
Cpelbl
2. JlJabopaTtopHas pabota
"Turbl XUMUAYECKUX
peakui"
3 Paszgea 3. Crpoenue |(Mcciaenosarb KounrpoJuabHas padora
U CBOMCTBA cTpoeHue u cBoiictBa |«CBoiicTBa
HEOPIraHUYeCKUX HEOPIraHU4YeCKHUX HEOPraHM4YeCKHX
BeLeCTB BeLEeCTB BeLEeCTB»
3.1 | OK 01. |Knaccuduxanmus, Knaccudumuposarts 1. Tect «Homenkiartypa u
HOMEHKJIaTypa u HEOPTaHUYECKUE Ha3BaHUE
CTpOEHUuE BEILECTBA B HEOPraHWYECKUX BELIECTB
HEOPTraHUYECKUX COOTBETCTBHH C UX UCXOJS U3 UX XUMHYECKOU
BEILIECTB CTPOCHUEM (bopMybl UIu

COCTaBJICHHE XUMHUYECKON
(hopMyIIbl UCXOMS U3
Ha3BaHUs BEILLIECTBA IO
MEKTyHapOHOU WIIH
TPUBHAIBHOU
HOMEHKJIAType».

2. 3amauu Ha pacyer
MacCOBOM 10711 (Macchl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHNs1) B MOJIEKYJIE
(cMecn).

3. IIpakTryeckue 3aqaHus
1o KJjaccupuKaIum,
HOMEHKJIAType U
XUMUYECKUM (hopMyiam
HEOPTraHWYECKUX BEUIECTB
Pa3IUYHBIX KJIACCOB.

4. IlpakTrueckue 3aaHus
Ha ONpEeEICHUE
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol OIeHOYHBIX
MepONPUATHH

XUMHUYECKON aKTUBHOCTHU
BELIECTB B 3aBUCUMOCTHU
BHJIa XUMUYECKOU CBSI3H U
THTIA KPUCTAJUIMYECKON
pELIETKH

3.2

OK 01.
OK 02.

DU3NKO-XUMHUIECKHE
CBOMCTBA
HEOPraHUYECKUX
BCIIICCTB

VYcranaBauBaTh
3aBUCUMOCTH (PU3HKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKUX
BEIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a
TaK)Ke THIIa
KPUCTAIUIMYECKON
pPEILIETKH

1. Tect «OcobenHOCTH
XUMHYECKUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHMM, aMPOTEPHBIX
TUJIPOKCUAOB U COJIEN.
2. 3aganusa Ha
COCTaBJICHHE YPAaBHECHUI
XAMHUYECKHUX PEAKIAN C
y4aCTUEM MPOCTHIX U
CIIOXKHBIX
HEOPraHUYE€CKHUX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETAJIOB B
aM(OTEpPHBIX JIIEMEHTOB;
HEOPTaHUYECKUX KHUCIIOT,
OCHOBAaHMM U aM(OTEPHBIX
TUAPOKCHUJIOB,
HEOPTaHUYECKUX COJIEH,
XapaKTEePU3YIOIIUX X
CBOMCTBA M CITOCOOBI
MOTYYEHHUS.

3. IIpakTuko-
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OK/II

Tunol OIeHOYHBIX

Ne Mopyas/Pa3nen/Tema | PesyabTat 00yyenust .
K MepoNnpusiTHH
OpUEHTHUPOBAHHBIE
TEOPETUUYECKUE 3aTaHUS
Ha CBOWICTBA U MTOJYYEHHE
HEOPTaHUYECKUX BEIIECTB
3.3 | OK 01. |Mnentudukarus Uccnenosats 1. IIpakTuko-
OK (2. |HeopraHWYecKux KaueCTBECHHbBIC PEAKIINU |OPUECHTUPOBAHHbIC
OK 04. |BelIeCTB HEOPTaHUYECKUX 3a/IaHuS TI0 COCTABJICHUIO
BEILIECTB XUMUYECKUX PEAKIUN C
y4acTUEM
HEOPTaHUYECKUX BEIIECTB,
UCIIOJB3YEMBIX IS UX
UJeHTU(PUKAITIH.
2.JlaBoparopHnast pabora:
“Unentudukarus
HEOPTaHUYECKHUX
BEILIECTB”
4 Paznea 4. Ctpoenue |(UcciaenoBarsb Konrpoabnas padora
U CBOMCTBA cTpoeHue U cBoiicTBa |«CTpoeHHne U CBOIiCTBA
OPraHN4YecKMuX OPraHN4ecKMuX OPraHN4eCKMNX BelIeCTB)
BellleCcTB BelllecTB
4.1 | OK01. [Knaccudukammus, Knaccudgunuposats 1. 3ananusa na
CTPOCHHE U OpraHUYeCcKue COCTaBJICHUE Ha3BaHUM
HOMEHKJIaTypa BEIIIECTBA B OpTraHUYECKUX
OpTraHUYECKUX COOTBETCTBHUHU C UX COCIMHEHUH 110
BEIIIECTB CTPOCHUEM TPUBHATBHOUN WU

MEKTyHApOIHOU
CUCTEMAaTHUYECKOU
HOMEHKJIaType.

2. 3anaHus Ha
COCTABJICHUE MOJHBIX U
COKpaIEHHBIX
CTPYKTYPHBIX (hOpMYJTT
OpraHUYECKUX BEIECTB
OTJIEJIBbHBIX KJIACCOB.

3. 3amaun Ha ompeaeICHUE
npocreiien GopMybl
OPraHuYeCKON MOJIEKYJIbI,
UCXOJIS U3 DJIEMEHTHOTO
cocrtaBa (B %)
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol OIeHOYHBIX
MepONPUATHH

4.2

OK O1.
OK 02.
OK 04.

CsoiicTBa
OpraHUYeCKUX
COEIMHEHUN

YcraHnaBiauBaTh
3aBUCUMOCTH (hU3UKO-
XHMHUYECKHX CBOMCTB
OPraHUYECKUX BEILIECTB
OT CTPOEHUS MOJIEKYJT

1. 3amanus Ha
COCTaBJICHUE YPaBHCHUI
XUMHYECKUX PEAKLNN C
y4aCTUEM OPTaHUYECKUX
BEILIECTB HA OCHOBAHUM HX
COCTaBa U CTPOECHUSI.

2. 3anaHus Ha
COCTaBJICHUE YPaBHEHUM
XUMHYECKUX PEAKIIUM,
WJUTEOCTPUPYIOLIUX
XUMHYECKUE CBOMCTBA C
Y4ETOM MEXAHU3MOB
MPOTEKAHUS JAHHBIX
pEAKIMK U TEHETUYECKOU
CBSI3U OPTAaHUYECKUX
BEILIECTB Pa3HbBIX KIJIACCOB.
3. PacuerHple 3a1a4un 1o
YPaBHEHUSIM PEAKIIUN C
y4acTHEM OPTaHUYECKUX
BEILIECTB.

4. JIabopaTtopHas paboTa
“IIpeBpaienus
OpTraHUYECKUX BEIECTB
IIpY HarpeBaHUU"

4.3

OK O1.
OK 02.
OK 04.

Nnentudukamus
OpraHUYECKUX
BEIECTB, NX 3HAUCHHE
U IPUMCHEHHE B
OBITOBOM U
MIPOU3BOJACTBCHHOM
JIESITEIbHOCTH
yeJIoBeKa

Hccnenosath
Ka4y€CTBEHHBIC pEAKIIUU
OPraHUYECKUX
COCJIMHEHUH OTACJIbHBIX
KJIaCCOB

1.ITpakTuko-
OpPUEHTUPOBAHHBIE
3a/IaHUS IO COCTABJIEHUIO
XAMHUYECKHUX PEAKIAN C
Y4aCTUEM OPTaHUYECKUX
BEILIECTB, B T.4.
UCIIOJIB3YEMBIX JUIS UX
uaeHTU(GUKALMK B OBITY U
MIPOMBIIIICHHOCTH.
2.JIabopaTopnas pabdora:
“Unentudukanus
OpTraHUYECKUX
COE€IMHEHUHN OTJICIbHBIX
KJIACCOB”

Paznea S.
Kunerndyeckue u
TePMOJAMHAMHYECKHE

Xapaxkrepus3oBarhb
BJIMSIHUE PA3JIUYHBIX
(paxkTopoB Ha
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OK/II

Tunol OIeHOYHBIX

Ne Mopyas/Pa3nen/Tema | PesyabTat 00yyenust .
K MepoNnpusiTHH
3aKOHOMEPHOCTH paBHOBecHE U
NPOTEeKAHUS CKOPOCTh XUMMYECKHX
XUMHYECKHUX peakumi
peakuui
5 |OKO0I. |CkopocTh XapakTepu3oBaTh [IpakTuko-

OK 02. |XMMHYECKHUX peaKklUi. |BIUSHUE KOHIEHTPALUH |OpPUCHTUPOBAHHBIE
XUMUYECKOE pearupyronmx BeecTB [TEOPETUUECKUE 3aaHus
paBHOBECHUE U TEMIIEPATYyphl HA Ha aHanu3 (GaKTOpOB,

CKOPOCTh XMMUYECKUX |BIIUSIOIIMX HA U3BMEHEHUE

peaxkuuii CKOPOCTH XUMUYECKON

XapakTepu3oBaTh peakuu. [IpakTuko-

BIIMSIHUE U3MEHEHUS OPUEHTUPOBAHHBIE

KOHIIEHTpaluu 3a/1aHUs1 HA IPUMEHEHUE

BEILIECTB, PEAKLIUH npuHuumna Jle-Illatense

Cpebl U TEMIIEPATYPHI  |IJIs1 HAXOXKICHHS

Ha CMELIECHUE HaIpaBJICHUS] CMEILICHUS

XUMHUYECKOTO PaBHOBECHUS XUMHYECKOMN

paBHOBECHS pEeaKIuu 1 aHaJu3
(aKkTOpOB, BIMUSIOUIMX HA
CMEIIEHUE XUMHUYECKOTO
paBHOBECHS

6 HccaenoBath
Paszen 6. PacTsopbr HCTHHHBbIE PACTBOPHI €
3aJaHHBIMH
XapPaKTePpUCTUKAMH
6.1 | OK01. |[lonsitue o pactBopax |Paznuyath uctunHbie |1. 3agaun Ha
OK 02. pPacTBOPBI MIPUTOTOBJICHUE
pPacTBOpPOB.
2. IlpakTtuko-
OPUEHTUPOBAHHBIE
pacueTHbIE 3aJIaHus Ha
JTUCTICEPCHBIC CUCTEMBI,
HCIIOJIb3yeMbI€ B OBITOBOM
Y IPOU3BOJICTBEHHOU
JESATEeIbHOCTU YeJIOBEKa
6.2 | OK 01. |UccnenoBanue Uccnenosath pusuko- |JlaGoparopHas pabota
OK 04. |CBOMCTB pacTBOPOB xumudeckue cpoiictea |“IIpuroroBnenue
VMCTUHHBIX PACTBOPOB  |pacTBOpPOB”

IIpodeccuonaIbHO-OpHMEHTHPOBAHHOE CO/Iep:KaHNe (coiepKaHne MPUKJIATHOTO
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Ne OK/I Monayas/Pa3znen/Tema | Pe3yabTaT 00yueHus Trmer OueHquf -
K MepoNnpusiTHH
MOYJIs1)

7 Pa3znen 7. OueHnuBarthb 3amura Keiica (¢ yueTomM
Xumusi B ObITY H nocjaeACTBUs OLITOBOM |Oyay1uei
NPOU3BOJACTBEHHOM | MPOU3BOACTBEHHON |NPOGeCCHOHAIBLHOMI
NeATeJIbHOCTH AeATeJIbHOCTH NesAITeJIbHOCTH)
yeJI0BeKa YyeJIoBeKAa ¢ MO3ULMI

IKOJOTHYECKOH
0e30acCHOCTH
OK 01. |Xumus B ObITY H OuenuBaTh Keiic (c yueroMm Oynmymiei
OK 02. |TpOoM3BOJACTBEHHOU MOCJIEACTBUS OBITOBOM |MpodheCCHOHAIBHOM
OK 04, |A€ATEIBHOCTH Y TIPOU3BOJICTBEHHON  |J€ATEIIBHOCTH)
OK (7. |enoBexa ,HGHTGHLHE)CTH YyeJIoBeKa B0U3M0>KHLIG TEMBbI
C MO3ULIUH KEMCOB:
IIK 2.2. >
AKOJIOTHYCCKOM 1. IToTrenenue Kiumara u
Oe30macHOCTH BBICBOOOIKICHHE Ta30BBIX

TUIPATOB CO THA OKEaHa.
2. bynyme mateprabl
JUISl aBUa-, MALLIMHO- U
MPpUOOPOCTPOCHUSI.

3. HoBeie maTepuansl 11
COJIHEYHBIX OaTapen.

4. JIekapcTBa Ha OCHOBE
PaCTUTEIbHBIX
MpenapaToB
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