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

O6meobpazoBarensHas auciuminaa O0/.04 Xumus» uzydaercs Ha 0a30BOM
YpOBHE B 00pa30BaTEIbHOM IIMKJIE Y4eOHOro IJIaHa OCHOBHOM MpodeccuoHaIbHOM
oOpazoBaTenbHOM  mporpammbl  crienraibHOCTH  08.02.01  CrpouTenscTBO H
AKCIUTyaTalMs 3/JaHU U COOpYKeHUH (0a30Basi MOATOTOBKA)

1.2. lleu 1 nu1aHUpyeMble Pe3yJbTAThl 0CBOCHUS AMCUHUILIMHBI
1.2.1. Lenu 1 3aqa4y AMCHUIJIMHBI
@opMUpOBaHUE Yy 00YYAIOIIUXCS MPEACTABICHUS O XMMHUYECKON COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUpPA KaK OCHOBBI MPUHSATUS PEIICHUN B KU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYaIIUSX, OTBETCTBEHHOTO TIOBEJCHHUS B MPUPOHOM Cpeie.
3agaum AUCUUIIMHBI:

1) chopmupoBaTh TIOHHMAaHHE 3aKOHOMEPHOCTCH MPOTEKAHHS XUMHYECCKHX
IPOLIECCOB U SIBJICHUW B OKPYXAIOUIECH Cpeae, LEJIOCTHOM Hay4YHOM KapTHHBI
MHpa, B3aUMOCBSI3H 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHS COCTaBIIATH (HOPMYJIBI HEOPTaHMYECKUX M OPTraHUYCCKUX
BCIIIECTB, YPABHEHUW XUMUYECKUX PEAKIUMA, OOBICHATH HUX CMBICI,
UHTEPIIPETUPOBATH PE3YIbTAThl XUMUUYECKUX SKCIIEPUMEHTOB;

3) chopmupoBath HaBBIKU POBEACHUS MIPOCTENIINX XUMHYECKUX
HKCIIEPUMEHTAJILHBIX HCCIEAOBAHUM C COOJIIOJICHHEM MPaBMiI O€30MacHOTO
oOpallieHusl ¢ BEIIECTBAMU U J1abOPaTOPHBIM 000PYI0BAHHUEM;

4) pa3BUTh YMEHHS HCIOJb30BaTh HH(POPMAIMIO XUMHUYECKOIO XapakTepa u3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHHS MPOTHO3UPOBATH TOCCACTBHUS CBOCH NIEATEIBHOCTH H
XUMHUUYECKUX TPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOIIECCOB;

6) chopmupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHIKCHHH XMMHYCCKOW HAYKH 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 | Illnanupyemeple pe3yapTaThl OCBOSHUS JUCLUILIMHBI

HAaUMEHOBaHHE

bopMUpyEMBIX O6uue JucuurnmnHapHbie

KOMIIETEHIAN

OK 01. Be6Gupars | B yacTi TpyA0BOro BOCIMTAHMSA - BJIAJETh CHCTEMOM XUMHYECKMX 3HAHUW, KOTOpas

CIocoOBI  PCIICHHS | -  TOTOBHOCTh K  TPYAY, OCO3HAaHHWE | BKIIOYACT: OCHOBOIOJATAIONIME TOHATHS (XUMUYECKUN

alad _ | LEHHOCTHU MacTepCTBa, TPYI0II00HE; AJIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aToma, s-, p-,

ES;&ZZ;HOOCIEJHBHOH - TOTOBHOCTh K AKTHUBHOW JIESATETBHOCTH | U-2JIGKTPOHHBICE OpOWTaIM aTOMOB, WOH, MOJICKYIIa,

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

PA3THYHBIM HaIIPaBJIEHHOCTH, CHOCOOHOCTH | OKUCIICHUS, XUMHYECKasl CBs3b, MOJb, MOJSIpHas Macca,

KOHTEKCTAM WHULIMAPOBATh, IJIAaHUPOBATH U | MOJISIPDHBI 00BEM, YIJIepOAHbIN CKelleT, (yHKUIMOHAJIbHAS
CaMOCTOATEJIBHO  BBINOJHATH  Takylo | Ipynna, paaukai, HW30MEpHs, H30MEpbl, T'OMOJIOTUYECKUN
NESATEIbHOCTD; psn, TOMOJIOTH, YIJIEBOIOPOJIBI, KHUCJIOpOJ- 17}
- HMHTEpeC K pa3IuuHbIM  cdepam | a30TCoepKale COEIUHEHUsl, OMOJOTUYECKH aKTHBHBIC

poheCCHOHAIBHOM JICITEIIBHOCTH,

OBianenue YHHBEpPCaAJIbHBIMH
yueOHbIMHU NO03HABATEJIbHbIMH
NeHCTBUAMM:

a) 0a3oBblIe JIOTHYECKHUE IeHCTBHUA:

- CaMoCTOATENbHO  (OPMYIMPOBATH U
aKTyaJIM3upOBaTh npo0iemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MpPU3HAK
WIM  OCHOBaHMA  JUId  CpaBHEHMUS,
kiaccudukanum u 00001IeHNS,

BelecTBa (yriaeBojbl, KUPbI, OEIKU), MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS,
KpUCTAJUTMYECKasl PEIIeTKA, THUIbl XUMHUYECKUX peakiui
(OKHCITUTENbHO-BOCCTAHOBUTEBHEIE, 9K30-U
SHJOTEPMUYECKHE, pPEaKIMM HOHHOTO OOMEHa), pPacTBOD,
AIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, AIEKTPOTUTHYECKAS
JIACCOLMAIINS, OKHUCJIHUTENbh, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peaKiuu, XUMUYECKOE PAaBHOBECUE), TEOPUH U
3aKOHBI (TE€OPHUSI XHMMHYECKOTO CTPOCHHSI OPraHUYECKUX
BemectB A.M. byTiepoBa, Teopusi 3IEKTPOIUTHYECKON
quccormanuu, nepuognueckuii 3axkoH J[.M. Menneneesa,




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

- BBIABJIIATDH 3dKOHOMCPHOCTH 141
IIPOTUBOPCUYHUA B pacCMaTpuBaCMbIX
SBJICHHAX

- BHOCHUTb KOPPCKTHBBI B JACATCIBHOCTD,
OLICHUBATDH COOTBCTCTBUC  PC3YJILTATOB

LEJsIM, OILICHUBAaTh PHUCKH TOCJIECACTBUMN
JIeSITCIIbHOCTH;

- pa3BHUBaTh KPEAaTHUBHOE MBIIUICHUE TPHU
pelIeHUH )KU3HEHHBIX TTPo0JIeM

0) 0a3oBbIE HCCJIeA0BaTeIbCKUE
AeCTBUSA:

- BIIAJIETh HaBbIKAMHU y4eOHO-
HCCIIEIOBATEIIbCKOU U IIPOEKTHOM
NEATEeIIbHOCTH, HAaBBIKAMHM  pa3pelleHUst
npo0em;

- BBIBIATHD  IPUYUHHO-CJICICTBEHHBIE
CBSI3U M aKTyaJlM3UpoBaTh  3ajady,
BBIJIBUTATh  TUNOTE3y €€  pEIICHUs,

HaxOJWTh apryMEHTBhI IJIs 10Ka3aTeJIbCTBA
CBOMX YTBEPKIICHHM, 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 151 HpaKTPI‘IeCKOfI
JACATCIBHOCTH YCJIOBCKA,

- YMCTb BBIABJIATL XapPaKTCPHBIC IIPU3HAKW W B3aMMOCBA3b
HN3Y4YCHHBIX HOHHTHﬁ, IMPUMCHATD COOTBCTCTBYIOIIIHC
IIOHATHUA Ipu OIIMCaHUH CTPOCHUA 151 CBOMCTB
HCOPIraHN4YCCKUX " OpPraHU4YCCKHX BCIICCTB 41 ux
npeBpameHHﬁ; BBISBIISITH B3aMMOCBSI3b XMMUUCCKUX 3HAHUMN

C IIOHATHUAMMU " MMpCACTaBICHUAMUA APYyrux
CCTCCTBCHHOHAYYHBIX IIPCAMCTOB,
- YMCTb HCIIOJIB30BAaThb HanMCHOBaHMHA XUMHUYCCKHUX

COCIMHCHUN MEXIYHAPOJHOTO COK3a TEOPETUUYECKOU U
NPUKIIAHON XWUMHUHA U TPUBUAJIBHBIC HA3BAHUSA BAKHEUIIIMX
BeIIeCTB  (OTWIICH,  aAlCTWICH,  TJHMIEPUH,  (eHon,
dbopmanpaerua, YKCycHasi KHCJIOTa, TJIMIIUH, yrapHBIA Ta3,
YIJIEKUCIIBIM Ta3, aMMHakK, TalleHas W3BECTh, HETallCHas
U3BECTh, MUTHhEBAS COJA M JIPYTHUX), COCTABIATH (HOPMYIIbI
HEOPraHMYECKUX M OPraHUYEeCKUX BEIIECTB, YPaBHCHUS
XUMHUYECKUX peakKiuii, OOBICHATh UX CMBICI; IMOJATBEPKIAThH

XapaKkTepHbIe XUMHUYECKUE CBOWCTBA BEILICCTB
COOTBETCTBYIOIIIUMM  DKCIIEPUMEHTAaMH U 3alMUCAMU
YPaBHEHUN XUMUUYECKUX PEAKLINM;

- YMETb YCTAaHaBJIMBAaThb IPUHAMICKHOCTD HU3YUYEHHBIX

HCOPraHNYCCKHUX U OPraHN4YCCKUX BCHICCTB K OIIPCACICHHBIM
KjacCaM ¢ TIpyHiam COGI[I/IHCHPlﬁ, XapaKTCPU30BaATh HX




YCIIOBUAX,
- YMCTb IICPCHOCHUTD 3HaHUA B
IMIO3HABATCJIbHYTIO 141 IMPAKTHYCCKYIO

001acTh KU3HEAEATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX
IpeIMETHBIX 00acTei;

- BBIIBUraTh HOBBIE HJIEH, IpeasiaraTh
OpUTHHAJIbHBIE TTOJXO/IbI U PEIIEHUS;

- CHOCOOHOCTH MX HCIOJIb30BaHUS B
ITO3HABATEJIbHON U COUMAIIBHON MMPAKTUKE

COCTaB ¥ BaXHCWIIWE CBOWCTBA; OMNPEICISITh  BHUIBI
XUMHYCECKUX CBS3€H (KOBAJICHTHAs, MOHHAS, METAJUTHUECKAs,
BOJIOPOJHAS), THUIMBl KPUCTAJUIMUECKUX PEIICTOK BEIIECTB;
KIIACCU(PUITUPOBATH XUMUYICCKUE PEAKIINH;

- chopmMupoBaTh  MPEICTABICHHUS: O  XUMHUYECCKOU
COCTaBIISIIONICH €CTeCTBEHHOHAYYHOW KapTHUHBI MHpa, POJIU
XUMUU B TIO3HAHWH SIBJICHUH TPHUPOABI, B (HOPMUPOBAHHUH
MBIIUICHAS W KYJIbTYPHI JIMYHOCTH, €€ (YHKIIMOHAIHLHOM
IPaMOTHOCTH, HEOOXOAMMOW ISl pEemIeHUS MPAKTHICCKUX
3a]1a4 U SKOJIOTHYECKA 00OCHOBAHHOTO OTHOIIICHUS K CBOEMY
3JIOPOBBIO U TIPUPOTHOMN Cpeie;

- YMETh MPOBOAWTH PACUYEThl MO XHUMHYECCKUM (GopMysIaMm U
YpaBHEHUSIM XHMHUYECKUX PEAKIUNA C MCIOJIb30BAaHUEM
GU3MYECKUX BEIIMYWH, XapaKTEepPU3YIOIIUX BEIIecTBa C
KOJIMYECTBEHHOM CTOPOHBI: MaccChl, o0beMa (HOpMaJbHBIC
YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIIOJIb30BAThH
CUCTEMHBIE XUMUYECKHUE 3HAHUS JUIsl IPUHSATUS PEIICHUN B
KOHKPETHBIX  JKM3HCHHBIX  CHUTYallUAX, CBS3aHHBIX C
BEII[ECTBAMH U UX IPUMEHEHHEM

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
cpeacTBa MOMCKa,
aHanmm3a U
UHTEPIpETauu
UHpOpMaLIUU u
uH(pOpMallMOHHbIE
TEXHOJIOTHH TSt
BBIIOJIHEHUS  3aJad

pohecCHOHATBLHOM

B  oOaacru
MO3HAHMS:

- copMHUPOBAHHOCTL  MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON
IPAKTUKW, OCHOBAHHOIO HAa JHAJoOre
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAaHHE  S3BIKOBOM U

IHEHHOCTH HAY4YHOIo

- yMeThb IUTAHMPOBATH ©  BBIMOJHATH  XUMHYECKHM
OKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKHX BEIIECTB IPHU
HarpeBaHWM, MOJYUCHUE JTHUJICHA W W3YYCHUE €T0 CBOWCTB,
KaueCTBCHHBIC PEAKIIMK Ha ajbJCTHUIIbI, KpaxMaJjl, YKCYCHYIO
KHCIIOTY; JIeHaTypanus OEJIKOB NpPH HArpeBaHWH, IIBETHBIC
peaknuu OEJIKOB; TMPOBOJUTH PEAKIMU HOHHOTO OOMEHa,
OTpENENsATh CPelay BOJHBIX PACTBOPOB, KadeCTBEHHBIC
peaknuu Ha cynbdar-, KapOboHAT- M XJOPUI-aHUOHBI, Ha
KaTHOH aMMOHHSI, PEIIaTh IKCIIEPUMEHTATbHBIC 3a7a4H 10




JACATCIIbHOCTH

YUTATEIIbCKOM KYJIBTYpbl Kak CpeJCTBa

B3aUMOJICUCTBUSL ~ MEXAYy JIIOAbBMU U
MTO3HAHUS MUPA;

- OCO3HAHHUE  I[IEHHOCTM  HAY4YHOU
JEATEIIbHOCTH, TOTOBHOCTh OCYILIECTBIISATH
MIPOEKTHYO 151 HCCIIEIOBATENIbCKYIO
JEATEeIIbHOCTh UHANBUIYAIbHO U B TPYIIIIC;
OBaajnenne YHHBEPCATbHBIMHA
yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

B) padora ¢ undopmauueii:

- BIIaJIcTh ~ HAaBBIKAMH  TOJYYCHHS

uHOpMaAIlUU M3 HUCTOYHUKOB Ppa3HBIX
TUIOB, CaMOCTOSITEJIbHO  OCYIIECTBISATh
MOUCK, AaHalii3, CHUCTEeMAaTU3alui0 U
WHTEPIpETani0 UHHOPMAIIMKI PA3TAYHBIX
BUJIOB U (hOPM TIPECTABICHUS;
- co3laBaTh TEKCTHl B
dbopmaTtax ¢  y4yeToM
uHpopMauu H  LEJIEBOMI
BBIOWpas ONTUMAJILHYIO
MPEJCTABJICHUS U BU3YyaJIU3allUH;

- OIICHUBATh JIOCTOBEPHOCTD,
JIETUTUMHOCTD nHpopmaruu, ee
COOTBETCTBHE IIPAaBOBBIM U MOpPAJIbHO-
ATUYECKUM HOpMawm;

- HCIIOJIB30BaTh CpeacTBa
WH()OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX

paanqulx
HAa3HA4YCHUA
ayTUTOpUH,

(opmy

temam "Metamiel" u "Hemeramnel") B COOTBETCTBHH C
npaBuUjaMU TEXHUKHA O€30MaCHOCTH TMpU OOpaIllEHUU C
BEIIECTBAMHU u 1a60paTOPHBIM 000pyI0BaHUEM;
MPEACTABIATh PE3YyJIbTaThl XMMHUYECKOIO SKCIEPUMEHTA B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX pEAKIHUN U
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

- YMEThb AaHaJU3UPOBaTh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uH(popmanuu, cetb IHTEpHET U apyrue);

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

- YMETh MPOBOAUTH PACUYEThl MO XUMHUYECKUM (opMysaM U
YPaBHEHUSIM XHUMHUYECKHX PEAKIHUil C UCHIOJIb30BaHUEM
GU3MYEeCKUX BEIIMYWH, XapaKTEepPU3YIOIIUX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBI: MaccChl, o0ObeMa (HOpMaJbHBIC
YCIIOBUSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XUMUUYECKUE 3HAHUS JJIS PUHSTUS PEIICHUN B
KOHKPETHBIX  JKM3HECHHBIX CHUTyallUsX, CBS3aHHBIX C
BEIIIECTBAMHU U UX TPUMECHEHUEM




TEXHOJIOTUHA B PEIIEHUWH KOTHUTHUBHBIX,
KOMMYHHUKATHUBHBIX W OPTaHU3aIlMOHHBIX
3a7a4 € COOMIoJieHHeM  TpeOoBaHUM
OPrOHOMUKH, TEXHMKH OE30IaCHOCTH,
TUTHEHBI, pecypcocOepeKeHusl, MPaBOBBIX
U STHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

- BJIaJICTh HABBIKAMHU pPACIO3HABAHUSA W
3aIuThl MHGOPMALKY, UHPOPMALIMOHHON
0€301acHOCTH JINYHOCTH,

OK
D¢ dekTuBHO

04.

B3aMMOJIENCTBOBATh U

paboratb
KOJIJICKTHBE
KOMaHjie

B
u

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITETIbHOCTH U CAMOOIIPEAEIIEHUIO;
-OBJIQJICHUE HaBbIKAaMU y4eOHO-
MCCIIEI0BATEIIbCKON, IIPOEKTHOM u
COIIMATIbHOMN AESATEIbHOCTH;

OBaanenne YHHBEPCATbHBIMH
KOMMYHHMKATUBHBIMHU 1eCTBUSAAMM:

0) coBMeCTHasl 1esITeJIbHOCTD.

- MMOHUMATh U HCIIOJIb30BaTh
pEeUMyIEeCcTBa KOMaHTHOM u
WHIUBUYaIbHON paOOThI;

- IIPUHUMATH LEJIN COBMECTHOM
NESATEIbHOCTH, OpraHU30BbIBATH U
KOOpJIMHUPOBaTh  JCHCTBUS 1O €€

JIOCTHDKEHHMIO: COCTABIISATh IIaH JSHCTBUM,
pacrpenensiTh pojii C Y4YeTOM MHEHUU
YYaCTHUKOB o0CYyXXIaTh  Pe3ynbTaThl
COBMECTHOM paboTHlI;

- yMeTh IUIAHUPOBATh W  BBIMOJHATH  XMUMHYECKUN
AKCIIEPUMEHT (TpEeBpalleHUs OpPraHMYECKUX BEIECTB IpU
HarpeBaHuy, MOJIyYeHUE 3TUJICHA U U3YyYEHHUE €ro CBOWCTB,
KauyeCTBEHHbIEC PEAKIMH HA aJbAETUAbI, KpaxMai, YKCYCHYIO
KHUCJIOTY; JleHaTypaiusi OeJIKOB MpU HarpeBaHUM, I[BETHBIC
peakiuu OEJIKOB; TMPOBOJUTH PEAKIMU HOHHOTO OOMEHa,
ONpENENATh CpeNy BOIHBIX PAcCTBOPOB, KadyeCTBEHHBIC
peaknuu Ha cynbdar-, KapOoHAT- M XJOPUI-aHUOHBI, Ha
KaTHOH aMMOHHMS; peIlaTh HKCIEPUMEHTAJbHBIE 33Ja4M 10
teMam "Meramisl" u "Hemeramibl") B COOTBETCTBUHM C
npaBujIaMd TEXHUKHA O€30MaCHOCTH TMpU OOpaIlllEHUU C
BEILECTBAMHU u 1ab0paTOPHBIM 000pyI0BaHUEM;
NPEACTABIATh PE3YyJbTaThl XMMUYECKOIO SKCIEPUMEHTA B
dbopMe 3anucu ypaBHEHUU COOTBETCTBYIOIIMX pEaKIUid U
(bopMynMpoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTAaTOB




- KOOPAVMHUPOBATHh M BBIOIHATH PabOTy B
YCIIOBHSIX peajgbHOr0, BUPTYaJbHOTO U
KOMOWHHPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYIIIECTBISTh ITO3UTHBHOE
CTPAaTETUYCCKOC IMOBEJICHUE B Pa3IMYHBIX
CUTyallHsIX, IMPOSBISATH TBOPYECTBO M
BoOOpaxeHue, ObITh MHUITHATHBHBIM
OBaagenne YHHUBepCaJIbHbIMH
PeryJsiTUBHbIMMU JIefiCTBUSIMU:

') IPUHATHE ce0s M IPYTHX JTI0/Iei:

- TNPUHUMATh MOTHBBI W aAPTYMEHTHI
IPYTUX JIIOJCH TMpU aHAM3e Pe3yJbTaTOB
JIESITEIIbHOCTH;

- TIpU3HaBaTh CBOE MPABO M IPaBO APYTUX
JIIOJICH HA OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MU C
TTO3UITMH APYTOro YEIOBEKA,

OK
CopeiicTBOBaTh
COXPaHEHHIO
OKpYKarollel cpenpl,
pecypcocOepexeHuto,
PUMEHSTH 3HaHUs 00
U3MEHEHUU KJIMMaTa,

07.

B obJiacTu JIKO0JIOTMYECKOro
BOCIIUTAHUSA:

- c(OpMUPOBAHHOCTh  DKOJOTHUECKOMN
KYJIbTYpBHI, MMOHUMAaHUE BIIUSTHUS
COLMAIbHO-D)KOHOMHYECKUX TMPOILIECCOB Ha
COCTOSIHUE TNPUPOJHOW U COUUAIBHOU

- cpopmMupoBaTh  MpPEJICTaBICHHUS: O  XUMHUYECKOU
COCTABJISIIOLIEN €CTECTBEHHOHAYYHOM KapTHHBI MUpPa, POJIU
XUMUU B TO3HAHUM SIBJIEHUN TPUPOABI, B (POPMUPOBAHUU
MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €€ (HYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOW JUIsl pelIeHUs] MPAKTUYECKUX
3a/lay ¥ 3KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY

TIPUHIAIIBI Cpelnbl, 0CO3HAHUE TI00ATBHOTO XapakTepa | 370POBBIO M IPUPOIHON Cpere;

OepexTHBOro HKOJIOTHYECKUX MPOOIIEeM; - yMETh coOmo1aTh MpaBuIia AKOJIOTHYECKHU
TpOU3BOJICTEA, - IJJaHMPOBAaHUWE M  OCYIIECTBIICHHE | LIEJIECOOOPA3HOrOo TMOBEAECHUS B OBITY U TPYAOBOM
c] CKTHUBHO ) V) v

H‘SI;?CTBOBMB o | AeficTBui B OKpyKafowel Cpeie  Ha | ACATENBHOCTH B IEIAX COXPAHCHHsS CBOCTO 3/I0POBBS M
Upe3BBIAIHBIX OCHOBE 3HAHMSA IIeJie  yCTOWYMBOTO | OKPYXKAIOMEH NPUPOAHONW Cpenbl; YYUTHIBATH ONACHOCTh
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CUTyallusax

pa3BUTHUSA YEJIOBEYECTBA;
aKTHBHOE HETIPUATHE JICUCTBUM,
MIPUHOCSIIUX BPEJl OKPYKAIOILIEH Cpee;

- YMEHUE MPOrHO3UPOBATh
HeOJIaronpusiTHbIC AKOJIOTHYECKHE
MMOCJICACTBHUS MPEINPUHUMAEMBIX
JNEWCTBUM, IPEAOTBPAILATH UX;

- paclUIUpEHUE OMNbITa ACATEIBHOCTH
JKOJIOTUYECKON HAMPABICHHOCTH;

- OBJAJCHHE  HaBBIKAMH  y4eOHO-
HCCIICIOBATEIILCKOM, MPOEKTHOM u
COITMAJIbHOM JICSATCILHOCTH;

BO3JEHCTBUSI Ha JKUBBIE
BEIIECTB, IOHHMAsl CMBICI
JIONTyCTUMOMN KOHIICHTpAITUU

OpraHu3MblI
II0KAa3aTCJIA

ONpEACTICHHBIX
1110]S0 (193 (0)7

I[IK 2.2. BbINoaHATH
CTPOUTEIILHO-
MOHTa)XHBIE, B TOM
YHUClIe  OTJIEJIOYHBIC
paboTel Ha o0OBEKTe
KaIATaIbHOTO
CTPOUTENBCTBA;

-OBJIQJICHUE  yMEHUSIMU
pa3IMYHBIX  BUJOB MO3HABATEIILHOMN
NESATETbHOCTH  JUIsl W3Y4YEHUs Pa3HBIX
CTOPOH OKPYKAIOIIEro Mupa;

-  TpPUMEHEHHWE  OCHOBHBIX  METOJIOB
MO3HAHUS (mabmroieHus, Hay4YHOTO
OKCIIEPUMEHTA) I M3YUYEHUS Pa3TuIHBIX
CTOPOH  XHMHYECKHMX  OOBEKTOB W
MPOIECCOB, C KOTOPBIMA  BO3HHUKAET
HEO0XOIUMOCTh CTAJIKUBATHCS B
npodeccruoHanbHoM cdepe;

)51 HaBbIKaMH

- Ki1accu(UIMpoOBaTh HEOPraHMYECKHEe U OpraHWYeCKHue
BEIECTBA B COOTBETCTBUU C UX CTPOCHUEM

-yCTaHABJIUBATh 3aBUCUMOCTh (DHU3UKO-XUMHYECKUX CBOMCTB
OPraHUYECKUX BEUIECTB OT CTPOCHUS MOJICKYJ
-yCTaHABIUBAaTh 3aBUCHUMOCTh (DHU3UKO-XUMHYECKUX CBOMCTB
HEOPTaHWYECKUX BEIIECTB OT CTPOEHUS AaTOMOB M MOJIEKYJI, a
TAKXKE€ TUNA KPUCTAIUINYECKON PEIIECTKU

-uccienoBaTth (U3UKO-XMMUUYECKHUE CBONCTBA HWCTHUHHBIX
pacTBOPOB

-OLICHUBATh TOCJICJICTBUSI OBITOBOM M MPOM3BOJICTBEHHOM
JCSITENbHOCTH YeJIOBEKa C  IO3UIMM  DSKOJOTMYeCKOM
0e30MMacHOCTH

11




- OBJIAACHUC YMCHUAMU OIIPCACIIATh LCJIU

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

- OBJIaACHHUC YMCHHAMH IIPOTHO3HUPOBATH
HC6JIaI‘OHpI/I$ITHBIe OKOJIOTHYCCKHUC
IIOCJICACTBUA NpCANPUHUMACMBIX

JNEWCTBUM, IPEAOTBPAILATH UX;

— HMCHOJIb30BAHHUE PA3IUYHBIX UCTOYHHUKOB
JUISL ITOJTYYEHHUS XUMHAYECKOU
uH(popMalMyM, yMEHUE  OLEHUTb €€
JOCTOBEPHOCTD I 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

-OOCHUBATBh ITIOCJICACTBHAI OBITOBOM U HpOH?;BOI[CTBCHHOﬁ

NESITEILHOCTH YeIOBEKa ¢ IMO3HULIMH  DKOJIOTMYECKOI
0e30IMacHOCTH

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

JIEITETbHOCTH B LEJSIX COXPAHEHWsS CBOETO 3/I0POBbS U
OKpYXalIEed NPUPOJAHON CpEIbl; YYHUTHIBATH OMACHOCTH
BO3JCHCTBUSI HA JKHUBBIE OPraHU3Mbl  ONPEHECICHHBIX
BEIIECTB, IIOHMMAasl CMBICI [OKas3arejisl MpPeaebHOM
JIOIMYCTUMOM KOHIIEHTpALUU
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2. CTpyKTYypa M coaepkaHue 001eo0pa3zoBaTeJbHOM TUCHUILIHHBI « XUMMI»

2.1 00beM JUCUUIJIMHBI U BUbI Y4e0HOI1 padoThl

Bun yuye6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHONM NPOrPaMMBbl AMCHHUILIMHBI 72
TEOPETHUECKOE 00yUeHUE 34
NPAaKTHYECKUE 3aHATUSA (B T.4. KOHTPOJIbHBIE PaOOTHI) 28
1abopaTopHBIC 3aHATUS 10
IIpome:kyTOYHASI ATTECTALMSA 9

(nnd depeHpoBaHHbII 3a4€T)
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2.2 TeMATHYECKHMH IUIAH M COACPKAHUE TUCHUTIIHHBI

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

HauMmeHoBanue . O6bem | Dopmupyembie
Opl/IeHTI/IpOBaHﬂoe), ﬂaﬁopaToprle H NMPAKTUYCCKUE 3aHATUHA, IPUKJIATHOU
pa3aejgaoB U TEM qacoB KOMIIETCHIINH
MOIYJIb
1 2 3 4
OcHoOBHOE coaepxxaHue
Pazgen 1. OcHOBBI CTPOEHHS BelIECTBA 6
Tema 1.1. OcHOBHOeE coJep:kaHue OK 01.
Crpoenne atomoB | TeopeTnuecKkoe 00y4eHue
XUMHHCCKUX CoBpemeHHass Mojnenb cTpoeHuss aromMa. CHMBOJIMYECKHHA S3bIK XUMHUU. XHUMHUYECKUN DSJIEMEHT. 2
S/ICMCHTOB 1 DnexkTpoHHas KoHburypaius aroma. Kimaccudukamnus XUMHUYSCKHX SJIEMEHTOB (S-, P-, d-3JI€MEHTHI).
fipupona Banentnsle 25eKTpoHbl. BaneHTHOCTS.
XUMHICCKOM CBASM | ypepTponnas Npupoja XHMHYECKOH CBSA3M. DJIEKTPOOTPULATENHLHOCT. BHIbI XHMHYECKOH CBSA3M
(KoBaJleHTHAas1, MOHHAs!, MEeTaJNTNYecKasi, BOJOPOJIHAS) M CTIOCOOBI € 00pa30oBaHMs
IIpakTuyeckoe 3ansaTue Nel. Pemienuwe 3anaHvii Ha WUCMOJIb30BAaHUE XUMHUYECKOW CHMBOJIMKH U
HA3BaHWI COEJUHEHHI TO0 HOMEHKIAType MEXIYyHapOJHOTO COI03a TEOPETUYECKOW W TMPUKIAJAHOMN
XUMHUHU Y TPUBHAIBHBIX HA3BAHWUU JIJISI COCTABJICHHS] XHMHUYECKUX (DOPMYIT JBYXaTOMHBIX COCIUHEHHMA
(okcua0B, Cynb(pHUI0B, THAPUIOB U T.I1.) U IPYTUX HEOPTraHMUECKUX COCTUHEHHUH OTAETbHBIX KIacCOB. 2
[IpakTuyeckue 3aaHus HAa YCTAaHOBIIEHHE CBS3HM MEXKIYy CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB H
NEPUOANYECKUM HW3MEHEHHEM CBOMCTB XMMHYECKUX DJIEMEHTOB U UX COCAMHEHHUN B COOTBETCTBUU C
nosjokeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OcHoOBHOE coep:xaHue OK 01.
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[Tepuoanueckuii
3aKOH U Ta0Iuna
J.. MenneneeBa

IIpakTnyeckoe 3ansaTue Ne 2.Jlepuoanyeckas cucrema xumuyeckux asnemeHntoB .M. Menneneena.
®usnueckuit cmoica [lepuonnueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHUYECKHX DJJIEMEHTOB, OOpa3yeMbIX HMH TIPOCTBIX W CIIOXKHBIX BEIIECTB B COOTBETCTBHH C
MOJIO)KEHUEM XHMHUYECKOro anemeHTa B Ilepuonnueckoit cucreme. MHUPOBO33pEHUECKOE U HAYYHOE
3Hayenue Ilepuoguueckoro 3akona .M. MenneneeBa. [Ipornossl .M. MenaeneeBa. OTKpbITHE HOBBIX
XHUMUYCCKHX DJICMCHTOB.

Penienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHW Ha XapaKTEepU3alMi0 XUMHYECKUX
2JIEMEHTOB «MeTauimieckue / HEMETAIMYeCKHE CBOMCTBA, JJICKTPOOTPHIATEIHLHOCTh XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUM C UX JICKTPOHHBIM CTPOEHHUEM M IOJIOKEHUEM B MEPUOJAMYECKON CHCTEME
xuMu4ueckux ayemenToB [[.11. MenneneeBa»

OK 02.

Pasznen 2. Xumuu

eCKHe peaKknuu

Tema 2.1. Tumns

OcHoBHOE coaep:xaHune

XUMHNYCCKHUX

Teopernueckoe o0yuenue

peakuuii

Knaccudukanus u TUIBI XMMHUYECKUX pEaKLUUi C ydacTHEM HeopraHumdeckux BemiecTB. CocTaBieHHE
YPaBHEHMH peakuuid COeAMHEHUs, pa3loKEHHUs, 3aMelleHHs, OOMeHa, B T.4. PeaKkUUid TOopeHus,
OKHCJICHUSA-BOCCTAHOBJICHHS.

VYpaBHEHUSI OKHCIEHMS-BOCCTaHOBIEHUS. C(reneHb oOkuciaeHus. OKHCIUTENb W BOCCTAHOBUTEIND.
CocraBieHre U YpaBHUBaHHE OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUUNA METOJOM 3JIEKTPOHHOIO
6amanca. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE PEaKIMM B MPUPOJE, MPOM3BOJICTBEHHBIX Ipoleccax U
JKU3HEAESITEIIBHOCTH OPraHU3MOB

IIpakTyeckoe 3anaTue Ne 3. KonudecTBeHHblE OTHOLIEHHS B XUMUHU. OCHOBHBIE KOJMYECTBEHHBIE
3aKOHBI B XMMHMH U pPacyeThl [0 YpPaBHEHUSIM XMMHUYECKHUX peakuuid. Mosb Kak equHHIa KOJIMYecTBa
BenlecTBa. MossipHass macca. 3aKOHBl COXPaHEHHUs MacChl W dHepruu. 3akoH ABorajapo. MosspHbIi
o0bemM razoB. OTHOcUTENbHAsl MJIOTHOCTH ra3oB. PacueThl MO ypaBHEHHSM XUMHYECKHX pEaKIHUHi ¢
UCIIO0JIb30BAHUEM MacCChl, 00beMa (HOpMaJIbHbIE YCIOBHS) ra30B, KOJIMYECTBA BEIECTBA

Teopernueckoe o0yyenune

OK OI.
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Teopus snexrponutudeckoit quccoruanuu. MoHsl. DIeKTPOINThI, HEINEKTPOIUTHI.

Peakuuu nonnoro ooOmena. CocraBieHue peakiuii HOHHOrO OOMEHa IyTeM COCTaBJICHUS MX MOJHBIX U
COKpAILIEHHBIX MOHHBIX YpaBHEeHUH. KHCIIOTHO-OCHOBHBIE peakiiy. 3alaHusl Ha COCTaBJIEHHUE 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

Pa3pgea 3.

CTpOCHI/Ie H CBOIICTBA HECOPraHnvIe€CKMUX BECIICCTB

18

Tema 3.1.

Knaccudukanus,
HOMEHKJIaTypa
CTpOCHHE
HCOPTraHNYCCKUX
BEILIECTB

OcHoBHOE coaep:xaHue

Teopernueckoe o0yuenue

[Tpeamer Heoprannueckoit xumuu. Kinaccuduxkanus Heopranuyeckux BemiecTs. [IpocTsie U c10XHbIe
BeniecTBa. OCHOBHBIE KJIACChI CIIOXKHBIX BEIECTB (OKCHJIbI, TUAPOKCUbI, KUCIOTHI, COJIH). B3auMocBa3b
HEOPraHMYECKUX BEILECTB. ATpEraTHble COCTOSIHUS BELIECTBA.

Kpucrannnueckue u amop¢Hsble BemecTBa. TUIbI KPUCTAUIMYECKUX PEILIETOK (aTOMHasi, MOJIEKYJIsIpHasi,
MOHHAs1, MeTaJUTMYecKasi). 3aBUCUMOCTb (PU3MUYECKUX CBOWCTB BEILIECTBA OT THIMA KPUCTAITUNYECKOM
pemieTky. 3aBUCUMOCTh XMMUUYECKON aKTUBHOCTH BEIIECTB OT BHJ1a XMMHUYECKOH CBSI3U U THIIA
KpHUCTaNTN4ecKoi pemeTku. [IpuunHbl MHOrooOpa3us BEIecTB

IIpakTnuyeckoe 3ansaTue Ne 4. HomeHkI1aTypa HEOPraHNYECKUX BEILECTB: Ha3BaHHE
BEIIECTBA UCXOJIS U3 UX XUMHUUECKON (POPMYJIbI U COCTaBICHUE XUMUUECKON (OPMYJIIbI UCXOIS U3
Ha3BaHU BelecTBa o MexxayHapoaHoi (MIOITAK) niu TpuBHanbHOM HOMEHKIIATYpE.
IIpakTuyeckoe 3ansitue Ne 5.PenieHue MpakTUUECKUX 33JaHU MO KiaccupUKauy,
HOMEHKJIAType U XMMHYECKUM (opMysIaM HEOPTaHUYECKUX BEIIECTB Pa3IMYHbIX KJIacCOB (yrapHBbIH ras,
yTJ'ICKPICJ'IBIfI ra3, aMMHaK, raii€cHasa u3BCCTh, HCrali€cHada U3BCCTh, IMThCBAA COJa U z[pyer): Ha3bIBaTh U
COCTaBJIATH (I)OpMy.]'IBI XUMHYCCKUX BEHICCTB, OIMMPCACIIATh MPUHAAJICKHOCTE K KJIACCy.

HcTounuku xumMuueckoi uHopmarmu (CpeacTB MaccoBOi HHpOpMaIiH, ceTh IHTepHET u apyrue).
[Touck napopManum 1Mo Ha3BaHUAM, HACHTHHUKATOPAM, CTPYKTYPHBIM (hopMyiaMm

OK O1.
OK 02.
[IK 2.2

Tema 3.2.

duzuko-

OcHOBHOE coJiep:KaHue

Teopernueckoe o0yyenune

OK 01.
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XUMHUYECKHE Mertamibl. O0mue (QU3MUECKHe U XMMHYECKHE CBOMCTBA MeTaioB. CriocoObl MONyveHus. 3HAYEHHE OK 02.
CBOWCTBA METAJJIOB M HEMETAUIOB B IPUPOJE M KU3HEACATEIBHOCTH 4YEJIOBEKa M OpraHu3MoB. Kopposus K 2.2
HEOpPraHUYECKUX METAaJUIOB: BHJII KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIIIOB 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

XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPIraHMUYECKHX BEIECTB (OKCHIOB, TMJIPOKCUAOB, KUCIIOT,

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

BBICIINX OKCHJIOB M THAPOKCHIOB

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.

IIpakTnyeckoe 3anaTUe Ne 7.Pemienre npakTHKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aaHU HA

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

OBITY U IPAKTHUYECKOH EATEIbHOCTH YeJIOBeKa
Tema 3.3. OcHoBHoOe coJepKaHue OK 01.
Wnentudukams | JlaGopaTopHas padora Ne2 «MneHTH(HKALNSI HEOPraHMIECKHX BEIIECTBY. OK 02.
HCOPraHHYCCKHX Pemenne SKCIEPUMEHTANBHBIX 3a7a4 I10 XMMHUYECKMM CBOMCTBAM METAJLIOB W HEMETALIOB, II0 OK 04.
BCIICCTB PAacIIO3HABAHUIO U MTOIYYEHUIO COCUHEHUI METAJUIOB U HEMETAJUIOB.

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

XapaKTepHBIX KauyeCTBEHHBIX peakuuid. KauecTBeHHble peakuuu Ha cyinbdar-, kapOoHAT- M XJIOPU[I-

AQHUOHBI, HA KATHOH AMMOHUS
Pa3nen 4. CrpoeHue U CBOMCTBA OPraHUYECKHUX BelIeCTB
Tema 4.1. OcHoOBHoOE coJep:xaHue OK 01.
Knaccnduxkanus, IlosiBneHne M pa3BUTHE OPraHMYECKOW XMMHH Kak Hayku. IIpenmer opranudeckoi xumuu. Mecto u TIK 2.2
CTpOEHHE U 3HAUYEHUE OPTraHNYECKON 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 VYTIaepoaHbIl CKENET OPraHUuYeCKONM MOJIEKYJbl. 3aBMCUMOCTh CBOMCTB BELIECTB OT XHMHYECKOIO

CcTpoeHHust MoJieKyi. M3omepust u u30Mepsl.
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[Tonstue o ¢QynaknuonaneHolt rpynme. Panukan. [lpuHnumel  kmaccupukamuy  OpraHUYECKUX
coenuHeHU. MexayHapoaHasi HOMEHKJIaTypa U IPUHIIUITBI HOMEHKJIATYPbl OPraHUYECKUX COSAMHEHUN.
[TonsiTue 00 a30TCOAEpPKALMX COSAUHEHHX, OMOJIOTHYECKH aKTHBHBIX BEIIECTBAX (yIJIeBOJAX, )KUPAX,
Oesikax U JIp.), BLICOKOMOJICKYJISIPHBIX COeTUHEHHSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

HpaKaneCRne 3aHATUA

IIpakTuyeckoe 3ansaTe Ne 8 HomeHknaTypa OpraHMYECKUX COECAMHEHHH OTIEIBHBIX KJIACCOB
(HaCBIH_IeHHBIG, HCHACBIINICHHBIC W apOMATHYCCKUC YIJICBOJAOPOIbI, CIUPTHI, (I)CHOJIBI, AJIbJACTUABI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) COCTaBJICHHE TMOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OPMYIT
OpraHN4Y€CKUX BCIICCTB OTACIBHBLIX KJIACCOB, HCIIOJBL3YsS HUX HAa3BaAHUA 110 CHUCTEMAaTUYECKON U
TpHBHaHbHOﬁ HOMCHKIJIATyp¢C (STI/IHGH, AlCTHUJICH, I'TIMICPHUH, (I)CHOJ'I, Q)OpMaHbI[el"I/II[, YKCYyCHas KHUCJIOTa,
TJIUIINH).

IIpakTuyeckoe 3ansaTue Ne 9. Pacuersl mpocreiimed ¢GopMysibl OpraHUYECKOM
MOJIEKYJIbI, HCXOJIsl M3 DJIEMEHTHOr0 cocTtaBa (B %)

Tema 4.2.
CBoiicTBa
OpTraHUYECKUX
COCJIMHCHUH

OcHoBHOE coaep:xaHue

Teopernueckoe o0yuenue

OU3NKO-XUMUYECKHUE CBOMCTBA OpPraHMYECKUX COEJUHEHUI OTHENbHBIX KJIAccoB (0COOEHHOCTH
KJaccu(UKaluy 1 HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTHYECKHH ps U olmmas GpopmMyia; nzomepus;
¢du3nyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOITYUYEHHUS]):

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

— MpeJeNibHbIe YIIeBOJAOPObl (AIKAHbI M IUKJIOAIKaHbl). ['OpeHne MeTaHa Kak OJMH M3 OCHOBHBIX
MCTOYHUKOB TEIUIa B MPOMBIIIJIEHHOCTH U ObITY. CBOWMCTBA MPUPOJHBIX YIIEBOIOPOI0B, HAXOXKICHHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HempenenbHble (AIKEHBl, aJKWHBI M aIKaJWeHbl) U apoMaTU4YecKue yrieBoaopoiabl. ['opeHue
AIETHJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH Il CBAPKU U PE3KH METAJUIOB

— KUCJIOPOJICOJEpIKAIINE COeTUHEHHS (CIUPTHI U (EeHOJIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, allbJETU/IbI
U KETOHBI, JXMpBI, YyrieBoAbl). [IpakTHueckoe NpUMEHEHHE STHJIEHIJIMKOIS, TJIHIEpHHa, (eHoma.
[Ipumenenue Qopmanpaeruia, aneTaabJeruaa, YKCYCHOM KHCIOTh. Mpbula Kak COJM  BBICHIMX
KapOOHOBBIX KHCJIOT. MOIOIIKE CBOMCTBA MbLJIa

JlaGopaTopHasi padora Ned [Monyyenne 1 XuMUYECKUE CBOWCTBA HENPENEIbHbIX
YIJIEBOAOPOAOB

OK OI.
OK 02.
OK 04.
[1K 2.2
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— a30TcojiepKalliye COeTMHEHUs (AMUHBI 1 AMUHOKHUCIIOTHI, O€JIKH ). BeICOKOMOIEeKysipHbIe COeTUHEHUS
(cuHTeTHYEeCKHME M  OMOJOrMYecKU-aKTHBHbIE). MoHOMEp, TOJUMEp, CTPYKTYpPHOE  3BEHO.
[Tonumepusanus 3TUIeHa KaK OCHOBHOE HAIIPaBJICHUE €r0 UCII0JIb30BaHUSI.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMU OpraHMYeCKHX COCTUHEHHM

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

IIpakTnyeckue 3aHATHS

IpakTnueckoe 3anaTe Ne 10 CBoiicTBa OPraHMYECKUX COEAMHEHUU OTAECIBHBIX

KJIACCOB (TpUBHa&JbHAasi M MEXJIyHApOJHAas HOMEHKJIATypa, XHMMHUYECKHE 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
KETOHbI, aMUHbl W AMHUHOKHCIIOTHI, BBICOKOMOJIEKYJIIPHbIE COEIMHEHUsS. 3aJaHusl Ha COCTaBJICHHE
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  1IETI0OYKaM  MPEBPAIEHU), XapaKTepU3yIOIIMX XUMHYECKHE CBOWCTBA
OpPraHMYECKUX COEIUHEHHN OTNEIbHBIX KJIACCOB, CIIOCOOBI MX TMOJYYEHHS U Ha3BaHHME OPraHMUYECKUX
COEIMHEHUH 110 TPUBHUAIBHON MIIM MEXAYHAPOJAHON CUCTEMAaTUYECKOM HOMEHKIIATYPE.
IIpakTuueckoe 3ansitue Ne 12.Peuienne npakTUKO-OpPUEHTUPOBAHHBIX TEOPETHUYECKHX 3a/aHUi
Ha CBOWCTBA OPraHMYECKUX COETUHEHHUH OTAEIbHBIX KI1aCCOB

IIpakTuyeckoe 3ansaiTue Ne 13IIpespainenns OpraHUYECKUX BEIIECTB NP HATPEBAHUH.
[Tosryuenue 3TUIEHA U U3YYEHHE €r0 CBOMCTB. MOIETMpPOBaHUE MOJIEKYJ U XUMUYECKUX MTPEBPALLIEHUI
Ha MpUMepe dTaHa, STUIICHA, alleTUJIeHa U Jp.

Tema 4.3.
Nnentndukarus

OcHoOBHoOE coJep:kaHue

Teopernueckoe o0yueHue

OK OI.

19




OPTaHUYECKUX buooprannueckne coenuHeHus. [lpumenenune u Oumosiormyeckass poyib yriaeBoaoB. OkucieHue OK 02.
BEIECTB, HX YIJIEBOAOB — HCTOYHMK OHHEPIUU JKUBBIX oOpraHuzMoB. OOjacTu INpUMEHEHHs aMHHOKHUCIIOT. OK 04.
3HAYCHIUC 1 [IpeBpamenust OenkOB NHIM B oOpranu3Me. buonornyeckune ¢yHkuuu OenkoB. buomormueckue

(GyHKLUY XUpOB. Pojib oprannyeckoi XuMUM B pellieHnH Npo0sieM MuIeBoil 6e30macHoCcT! 1K 2.2
HpHMeH?HI/Ie B Ponp opranmueckoil XMMUM B DEUICHUH MPOOJIEM SHEPreTUYecKOl Oe30MacHOCTH, B Pa3BUTUHU
OBITOBOI 1 MeIUIMHBI, CO3JAHMU HOBBIX MATEPHAJIOB, HOBBIX HCTOYHMKOB DHEPIUH (aJIbT€PHATHBHBIE UCTOUHUKH
MIPOM3BOACTBCHH | sHeprun). OnacHOCTh BO3ACHCTBUS Ha )KUBBIE OPraHU3Mbl OPTaHUYECKHX BEIIECTB OTACIBHBIX KJIACCOB
OM JIeATEIBbHOCTH | (YTII€BOLOPObI, CHMPTHI, (PEHOJNBI, XJIOPOPraHUYECKUE IIPOM3BOJHBIC, ANBACTUABI M Jp.), CMBICH
yeoBeKa 1OKa3aTessl MPeIeIbHO TOMYCTUMON KOHIIEHTPAITHH

IIpakTuyeckue 3aHATHSH

IIpakTudyeckoe 3ansiTue Ne 14 “Vnenrtudukanmus OpraHMYECKUX COEAMHEHHI OTIENbHBIX

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

KpaxMmaiia, yKCYCHOH KHCJIOTBHI, OCIKOB H T.I.) C UCHOJh30BAHNEM UX (DPU3MKO-XMMHUYECKHX CBOWCTB U

XapakTepHBIX KadeCTBEHHbIX peakuuil. [leHarypanus Oenka npu HarpeBaHuu. LIBeTHble peakuuu

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

IPOTEKaHUU Ka4yeCTBEHHON peaklyu, MO3BOJISIOEH HIeHTU(PUINPOBATh MPEATIOKEHHbIE OpraHUYECKHUe

BEIIECTBA
Pa3)1e.11 5 KuneTrnueckue mn TEPMOINMHAMHUICCKHEC 3AKOHOMEPHOCTH MPOTCKAHUA XHMHUYCCKHUX

) peaknmi

5.1.CkopocTb OcHoOBHOE coJiep:KaHue OK 0lI.
XHMHIECKHX TeopeTnyeckoe o0ydeHme OK 02.
peaKHI/If/'I. CKopocTh peakliM, €€ 3aBUCUMOCTb OT pa3jMuYHbIX (PAKTOPOB: MPHUPOJBI PEArUPYIOLINX BEILECTB, 11K 2.2
XUMUUECKOe KOHIIGHTPALlMM pearupyromux BeIIeCTB, TEMIEpaTypbl M IUIOMIAAM PEAKIMOHHOW TMOBEPXHOCTH.
ABHOBOCHC TeroBele 3¢ (GEKTHl XUMUYECKMX peakIuil. DK30- W JHIO0TepMHUYecKHe, peakiuu. OOpaTuMocTb
p peakuuii. XUMHUYECKOE PpAaBHOBECHE U €ro CMEIIeHHe TOJ JACUCTBUEM pazIUYHBIX (HaKTOpOB

(KOHIIEHTpaIMs pPEareHTOB WM TPOAYKTOB pEaKIWHW, JIaBlIEHHE, TeMIepaTypa) Ui CO3JaHHS

ONTUMAJILHBIX YCIOBHH NpOTeKaHUs XuMuueckux nporneccoB. [Ipunnun Jle [llarense
Pa3nea 6. PacTBOpBI

Teopernueckoe o0yueHue
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PactBopenne kak ¢uszuko-xumudeckuii mporecc. PactBopel. CrmocoObl MPUTOTOBIEHUS PacTBOPOB.
PactBopumMocTth. MaccoBass Jonsi  pacTBopeHHOro BemiectBa. CMbICaT TOKazaTens MPeesbHO
JIOITYCTUMON KOHILIEHTPAIMH U €0 UCIOJIb30BAHUE B OI[CHKE IKOJIOTHYECKOI 0€30MacHOCTH.

HpaBHna 3KOJOTrH4YCCKH uenecoo6pa3Horo IIOBCIACHHUSA B 6BITy u pr,[[OBOfI JCATCIIBHOCTU B LCIAX 2

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

OpTraHu3MbI OIIPEACTICHHBIX BEIICCTB.
Pazgea 7. Xumus B ObITY M IPOU3BOJICTBEHHOM NeATeIbHOCTH YeJI0BEeKa 2 OK OI.
7.1. Xumns B OcHoBHOE coJiep:KaHue OK 02.
OBITY 1 _ 5 . OK 04.
HpOI/I3BOI[CTBeHH Hogeiimne I[O(jTI/I)KCHI/IH XI/IMI/I‘IGUCKOI/I HaYKI/IUI/I XAMHUYECKOH TeXHOJIOrHH. PoJIb XMMUM B 0OecIIeUeHU U OK 07
Oﬁ eSITeIBHOCTH 9KOJIOTMYCCKOU, SHEPICTUICCKOU U IMUIICBOU 6630HaCHOCTI/I, Pa3sBUTUH MCAULIUHBI. HpaBI/IJIa IIOHUCKa U 2 '

o aHaJIM3a XUMHUYECKOoW UWHGOpMalMU U3 PA3IMYHBIX MCTOYHUKOB (Hay4yHas M ydeOHO-HaydHas IIK.2.2

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

IIpomexxyTouyHasi arrecTaums Mo AUCUMIVIMHE (AU depeHIUPOBAHHBIN 3a4eT) 2

Bceero 72
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3. YcaoBus peaju3zanuu NporpaMmmbl 001eo0pa3oBaTebHON AUCHUIIIMHBI
3.1. TpeOoBanusi K MHHMMAJIBLHOMY MAaTEePHAJIbHO-TEXHUYECKOMY

o0ecre4eHnI0

Jlist peanuzandyd MporpamMMbl JTUCHHUIUIUHBL JTOJDKHBI OBITh MPETyCMOTPEHBI
CIEyIOIINE CHEIHAIbHbIC MOMEIICHUsS: y4eOHBbIH KaOMHET XUMHH W/UIU y4eOHOI
XUMHUYECKOH J1abopaTopuH.

O6opynoBanne yuyeOHOro KkaO0uHeTa (HAIJIAAHbIE TOCOOMS): HAOOPHI
IIAPOCTEPKHEBBIX ~ MOJENEH  MOJIEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKLIUU TPOCTBIX U CJIOXKHBIX BEIIECTB W/WIM KOJUIEKIIMH MOJIMMEPOB; KOJUIEKIIHS
TOPHBIX MOPOJ W MHUHEpanoB, Tabnuna MenzaeneeBa, yueOHble (GUIBbMBI, TU(POBBIE
o0pa3oBaTelIbHbIE PECYPCHI.

Texuuyeckue cpeacrBa  00y4eHHMsl: KOMIBIOTED C  YCTPOWCTBaMH
BOCIIPOMU3BEJEHUSI  3BYKa, NPHHTEpP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MYJIbTUMEINMHAS TOCKA, YKa3Ka-IIPE3EHTEP IS IPE3CHTALUI.

OoOopyaoBanue Jjadoparopuu M pado4Yux MecT JaA0OPATOPUM: MEH3YPKH,
NUIETKU-KaNeIbHULBI, TEPMOMETPBI, MUKPOCKOI, JYIIbl, IPEIMETHBIE U MOKPOBHBIE
CTEKJIa, TUIAHIIETHI IS KaleJIbHBIX peakiuii, GuibTpoBasibHast Oymara, IpOMBIBAJIKHU,
CTEKJIIHHbIE TPOOUPKU, PE3UHOBbIE MNPOOKH, (OHAPUKK, HAOOpP PEaKTUBOB,
CTEKJISIHHbIEC TaJOYKH, IUTAaTUBBl JIi NPOOUPOK; MEpHBbIE ILMJIMHAPHI, BOPOHKHU
CTEKJISTHHBIE, BOPOHKHU JAenuTeNnbHbie MuuHApudeckue (50-100 wmut), cTymku c
nectukoM, (apdopoBbie YalIKd, OUHIETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacoOBBIE CTEKJIa, JJIEKTPOILTUTKH, JIaOopaTOpHbIE IITATUBBI, CIHUPTOBBIE TOPEIKH,
CIIMYKHU, MPUOOp IJsl MOJTY4YeHUs ra3oB (WM NpoOUpKa C ra300TBOAHOW TPYOKOiN),
JepKaTeNn ISl POOUPOK, CKIISIHKH I XpaHEHHsI PEaKTHBOB, pa3/laTOUHBIE 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 J1st TUuTpoBanus (50 u 100 mut); MHIUKATOPHBIE OJIOCKU JIJIsl onpenenenust pH
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Y CTaHJapTHAs WHIAUKATOPHAS ITKaja; YHUBEPCATbHBIM HHANKATOP; muneTky 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  mporpaMmbl  OMOJMOTEeUHBIH  GOHA  00pa30BaTEIIHHOM
OpraHU3alMKk YKOMIUICKTOBAH II€YAaTHHIE W/WIW 3JIEKTPOHHBIC 00pa3oBaTelbHBIC WU
uH(OPMAITMOHHBIE  PECypChbl,  PEKOMEHJIOBAaHHbIE  JUIsI  HUCIIOJIb30BaHUSA B

00pa3oBaTeILHOM IpOIIECCe.

3.2.1. IleuaTHrle n3aaHusA

1.Audunorenosa, M. B. XumMus: yd4eOHUK U PAKTUKYM JJISI CPETHETO
npodeccuonanbHoro odpaszosanusi / . B. Audunorenora, A. B. baOkos,

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

2. leronuxuna, H. A. O6mas xumust: yaeonuk mais CIIO / H. A. llleronuxuna,
JI. B. Munaesckas. — Cankt-IletepOypr: Jlanb, 2021 — 164 c.

3 Huxonbckuit, A. b. Xumus: Y4eOHUK U TPAKTUKYM MPOPECCHOHAIBHOTO
obpazoBanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e u3n.,

nepepab. u por. — Mocksa: M3narenscto 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., nepepadb. 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 nmocodue / H. 0. Yepnukona, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlans, 2022 — 328 c.

2. PesnukoB B. A. CoopHUK yrpakHEHHH | 33724 110 OPraHNIEeCKOW XUMUU:

yueOHoe nocooue / B.A. Pe3unkoB — 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.

JInb6ano — Cankt-IlerepOypr: Jlanb, 2020 — 152 c.

3.2.3. UnTepHeT-pecypchl

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

2. https://postnauka.ru/themes/chemistry — nexnuu o XMMuM Ha caiiTe

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

OPOEKT «DneMeHThl bBoJIbIIoil Hayku» MaTeMaTuKa, ACTPOHOMMS, HAyKH O
XKU3HM, Hayku o 3emie). HoBocTw Hayku, KHUTH, HAYyYHO-TIOMYJISIPHBIE CTaTbhH,
JIEKIUH, SHIUKIIONIEIUH.

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

KypHasia « XUMUsSL U KU3HDBY.
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 HTKOJIBHBIX a0

Mexaynaponnoi. CalTCOIEpKUT OTPOMHOE KOJHMYECTBO 3a7ad, CrPYMNIHUPOBAHHBIX
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Kak 10 TEMam, TaK U 1o onuMmnuagam. [1o Bcem OCHOBHBIM pa3zenamM XMMUU MPUBEAEH
TEOPETUUECKUI
MaTepHall ¥ pa300paHbl pelieHUsl TUTTOBBIX 3a/1a4.

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 HECKOJIBKO KypCOB TI0 XUMUM.

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, moCBSIIEHHBIN MpaKTUYECKOM paboTe B
JabopaTtopuu

4. KOHTpOJIb ¥ OlIEHKA Pe3yJIbTATOB 0CBOCHUS 0011e00pa3oBaTeIbHOM
AMCUMILTMHBI

KoHTpo:b 1 o1ieHKa pe3ynbTaToB 00yUeHHUsl OCYIIECTBIISIETCS PEoaBaTeeM
B IIPOLIECCE MPOBENCHUS TPAKTUUECKUX 3aHATUHN U TaOOPaTOpHBIX padoT,
TECTUPOBAHMS, & TAKKE BBIMOIHEHUSI 00YUAIOITUMUCS UHANBUYaTbHBIX 3a1aHHH,
IIPOEKTOB, HCCIeN0OBaHUI. Pe3ynbTarsel 00y4eHUs ONPEAESIOT, 4YTO O0yYarOIIHeCs
JOJKHBI 3HaTh, IOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUHN U3yUEHUS
U CUUTUIUHBI.

JInst popMupoBaHUsi, KOHTPOJIS U OLIEHKU PE3yJIbTaTOB OCBOEHUS y4E€OHOM
JUCUUIUIMHBI UCTIONB3YETCS] CUCTEMA OLICHOYHBIX MEPOIPUSATUM, TIPEICTABIIAIONIAS
co00l KOMILIEKC YY€OHBIX MEPONPUSITHI, COTTIACOBAHHBIX C PE3YJIbTATAMH O0yUYEHUS
u chopmynupoBanHbix ¢ yaetoM @PI'OC COO (nmpeamMeTHbie pe3yabTaThl 110
nuctumrae) u @I'OC CIIO0.

THNBI OLEHOYHBIX
Ne |OK/IIK Mopnyas/Paznen/Tema PesynabTaT 00yuenus .
MepOonpHUATHIA
| | OcHoBHOE coep:kaHue
1 ®opmMyJIMPOBATH
Pa3znes 1. OcHOBBI PMY-THP
0a30Bble MOHSATHS U
CTPOCHHUS BellecTBa
3aKOHbI XUMHH
1.1 DK 01. |Ctrpoenue aToMOB CocraBnsaTh 1. Tect «Ctpoenue
XUMUYECKHUX DJIEMEHTOB |[XUMHUECKHE (POPMYIIbI [aTOMOB XMMHUYECKHUX
Y NIPUPOJIa XUMUYECKOH |COCITUHEHNUU B 3JIEMEHTOB U IIPUPOJA
CBSI3U COOTBETCTBHH CO XUMHYECKOU CBA3M.
CTETICHBIO OKUCIICHUS  |2. 3aJ1auM Ha COCTaBJICHUE
XUMUYECKHUX XUMUYECKUX (HOpMYIT
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OK/IIK

Monpyas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

QJICMCHTOB, UCXOI N3
BaJICHTHOCTH U
QJICKTPOOTPUIATCIIBHOC
TH

JIBYXaTOMHBIX
COeMHEHUN (OKCHJIOB,
CyJb(pUI0B, TUAPHUIOB U
T.IL.).

3. 3aganus Ha
HCIIOJIb30BaHUE
XUMUYECKON CUMBOJIMKHU U
Ha3BaHUW COCIMHEHUN 10
HOMEHKJIaType
MEXIYHApOIHOTO COI03a
TEOPETUYECKON 1
MPUKIIATHON XUMUHU U
TPUBHAJIBHBIX Ha3BAHUI
IUIs1 COCTaBJICHUS
XUMUYECKUX (HOpMYyIT
JIBYXaTOMHBIX
COeIMHEHU (OKCHUJIOB,
CyJb(pUI0B, TUAPUIOB U
T.I.) U IPYTUX
HEOPTaHUYECKUX
COCTMHECHHUHU OTACIIBHBIX
KJIACCOB

1.2

DK 01.
DK 02.

[Tepnoanyeckuii 3akoH
u Tabmuma ..
MenneneeBa

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

1. Tect «MeTtananueckue /
HEMETAIUTHYECKHUE
CBOMCTBA,
3JIEKTPOOTPULIATEIILHOCTh
1 CPOJICTBO K BJIEKTPOHY
XUMHUYCCKHUX 3JIEMEHTOB B
COOTBETCTBHE C X
AJIEKTPOHHBIM CTPOCHUEM
U TIOJIOKEHHUEM B
MIEPUOJNYECKON CUCTEME
XHUMHYECKHUX DJIEMEHTOB
J.1. MenpeneeBay.

2. IIpakTrueckue 3a1aHus
Ha YCTAHOBJICHUE CBS3U
MEX]ly CTPOCHHEM aTOMOB
XUMHAYECKHUX DJIEMEHTOB U
MEPUOTUIYECKUM
W3MEHEHHUEM CBOMCTB
XUMHUYECKHUX PJIEMEHTOB 1
UX COCIUHEHHUU B
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OK/IIK

Monpyas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

COOTBETCTBHHU C
MOJ0KECHHUEM
[Tepunoanueckom cucTeMe.
3. IIpakTuko-
OPUEHTUPOBAHHBIC
TEOPETUYECKUE 3aTaHUS
HAa XapaKTEePU3ALHIO
XUMHYECKHUX DJIEMCHTOB:
«Metannuueckue /
HEMeTaJlJIMYeCKHe
CBOMCTBA,
BJIEKTPOOTPHULIATEIILHOCTh
U CPOJICTBO K BJIEKTPOHY
XUMHUYCCKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM
U TIOJIOKCHHUEM B
MIEPUOJNYECKON CHCTEME
XUMHUYECKHUX DJIEMECHTOB
.. MenpaeneeBa»

Pa3pmen 2.
XuMu4eckue peakiuuu

Xapakrepu3oBaTh
TUNBI XUMHUYECKUX
peakuuii

KonrpoabHas padora
«CTpoeHue BelecTsa u
XHMHUYeCKHe peaKkuum)

2.1

DK 01.
DK 04.

Tunbel XUMHYECKUX
peaxkumit

CocraBnsaTe peakiuu
COCIUHEHUS,
paslioKeHus, 0OMeHa,
3aMeIICHUS,
OKHCJIUTEIILHO-
BOCCTAaHOBHUTEJIbLHBIC
peaKIuu

1. 3agaun Ha cocTaBiIeHUE
YPaBHEHUM pEeaKIui:

— COEIMHEHUS,
3aMEUIEHUs, PA3JIOKEHNUS,
oOMeHa;

— OKHCIIUTEIIbHO-
BOCCTAaHOBUTEIBHBIX
peakuuii ¢
HCIIOJIb30BaHUEM METO/IA
AJIEKTPOHHOTO OajaHca.

2. 3a1a4M Ha pacyer
MaccChl BEIIECTBA WU
00bEMa

ra3oB M0 U3BECTHOMY
KOJINYECTBY BEIIIECTBA,
Macce Wi 00bEMY OJTHOTO
13 YYaCTBYIOIIUX B
pEeaKIuu BEILECTB;
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Tunsl oeHOYHBIX

Ne |OK/MIK Mopnyas/Paznen/Tema PesynabTaT 00yuenus .
MepOonpUATHH
pacyETHI
Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MPOJYKTOB PEAKLUHU, ECIIH
OJIHO U3 BEILIECTB UMEET
pUMecH
2.2 DNeKTpoIUTHYECKas CocraBnsaTe ypaBHeHus |l. 3agaHus Ha
JUCCOLMAIINS U MOHHBIN | XUMUUECKUX PEaKIMK  |COCTaBJICHUE
oOMeH MOHHOTO0 OOMEHa ¢ MOJIEKYJISIPHBIX U HOHHBIX
y4acTUEM pEeaKuui ¢ y4acTUEM
HEOPraHUYECKHUX KHCJIOT, OCHOBaHUU U
BEIIECTB COJIEH, YCTAHOBJICHUE
M3MEHEHHS KUCIIOTHOCTHU
Cpebl
2. JJabopaTtopHas pabota
"TUIBI XUMHUYECKUX
peakui"

3 Paznen 3. Crpoenue u |UcciaenoBathb KonTpoabnas pabora
CBOICTBA cTpoeHue u cBoiictBa |«CBoiicTBa
HEOpPraHu4ecKHuX HEOPraHU4eCKHUX HEOPraHMYeCKHUX
BelleCTB BelleCTB BellleCTB

3.1 PK 01. |Knaccuduxarms, Knaccuduimposats 1. Tect «Homenknarypa u
HOMEHKJIaTypa U HEOpraHUYeCcKue Ha3BaHUE
CTpOEHHUE BEILECTBA B HEOPraHWYECKUX BEUIECTB
HEOPraHUYEeCKHUX COOTBETCTBUHM C UX HCXOJIS U3 UX XUMUYECKOU
BEILIECTB CTPOCHUEM bopMyIbl UIu

COCTaBJICHUE XUMHUYECKON
(hopMyJIBI UCXOS U3
Ha3BaHMs BEILECTBA MO
MEXAYHAPOIHOU MU
TPUBUAIIBHOU
HOMEHKJIAType».

2. 3anauu Ha pacyer
MacCOBOM 10711 (Macchl)
XUMHUYECKOTO AJIEMEHTa
(coenuHeHUs) B MOJIEKYJIe
(cmecn).

3. IIpakTyeckue 3aqaHus
1o KJjaccuuKalu,
HOMEHKJIaType U
XUMUYECKUM (hopmynam
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OK/IIK

Monpyas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

HEOPraHWYECKUX BEILECTB
pa3IMYHBIX KIJIACCOB.

4. IlpakTuueckue 3a1aHus
Ha OIpeNICTICHHE
XUMHUYECKON aKTUBHOCTH
BEILECTB B 3aBUCUMOCTH
BHJIa XUMUYECKOM CBS3H U
THIA KPUCTAJUTMIECKON
pelIeTKH

3.2

DK 01.
DK 02.

DOU3NKO-XUMHYECKHE
CBOICTBA
HEOPTaHUYECKUX
BCIIIECTB

YcraHnaBiauBaTh
3aBUCUMOCTh (PU3HKO-
XUMHUYECKHUX CBOMCTB
HEOPTaHUYECKUX
BEILIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a
TaK>Ke THIIA
KPUCTAIUIMYECKON
pelIeTKH

1. Tect «OcobGeHHocTH
XUMHUYECKUX CBOWCTB
OKCHUJIOB, KUCJIOT,
OCHOBaHM, aM(POTEPHBIX
TUAPOKCUIOB U COJIEW».
2. 3amaHusa Ha
COCTaBJICHUE YPaBHEHUIN
XAMHUYECKUX PEAKIIAN C
Y4aCTUEM MPOCTHIX U
CJIOKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJJIOB,
HEMETAJUIOB U
aM(OTEPHBIX DJIEMEHTOB;
HEOPTaHMYECKUX KHUCIIOT,
OCHOBAaHMI U aM(POTEPHBIX
TUAPOKCHUJIOB,
HEOPTaHUYECKUX COJIEH,
XapaKTEePU3YIOIIUX X
CBOMCTBA U CITOCOOBI
MOJTYYCHHSI.

3. IIpakTuko-
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Tunsl oeHOYHBIX

Ne |OK/MIK Mopnyas/Paznen/Tema PesynabTaT 00yuenus .
MeponpusiTH
OpUEHTHUPOBAHHBIE
TEOPETHUUECKUE 3aaHus
Ha CBOMCTBA U MOJIyYCHHE
HEOPTaHWYECKUX BEIIECTB
3.3 DK 01. |Mnentuduxanus Hccinenosats 1. IIpakTuko-
DK (2. |HeopraHWYeCKHuX KaueCTBCHHBIC PEAKITUN |OPUCHTHUPOBAHHBIE
DK (4. |BELIECTB HEOPTaHUYECKUX 3aJIaHUsI 10 COCTABJICHHUIO
BCIIIECTB XUMHUYECKUX PEAKITHH C
y4acTHEM
HEOPTaHUYECKUX BEIIECTB,
HCITOJIB3yEMBIX JIJI UX
UJICHTUPUKALIIY.
2.JlaboparopHnast pabora:
“Unentudukarus
HEOPTraHUYECKUX
BEILIECTB”

4 Pa3znen 4. Ctpoenune u |HcciaenoBarb KonTpoabnas padora
CBOICTBA cTpoeHue U cBoiicTBa |«CTpoeHHne U CBOIiCTBA
OpPraHuYecKuX OpPraHuYecKnX OPraHUYecKNX BellecTB
BellleCTB BellleCTB

4.1 DK 01. |Knaccudukarmus, Knaccudumuposarts 1. 3ananus Ha
CTpPOCHHUE U OpraHUYECKHE COCTaBJICHHE Ha3BaHUI
HOMEHKJIaTypa BEIIECTBA B OpTaHUYECKUX
OpTaHUYECKUX BEIIECTB |COOTBETCTBUU C MX COCTMHECHUH 10

CTpOEHUEM TPUBHUATLHOMN W

MEKTyHApOTHOU
CHUCTEMATHYECKOU
HOMEHKJIaType.

2. 3anaHus Ha
COCTABJICHHE MOJHBIX U
COKpAaIlEHHbIX
CTPYKTYPHBIX (hOpMYJT
OpraHUYECKUX BEILECTB
OTJIEJBHBIX KJIACCOB.

3. 3amaun Ha ONIpEaCTICHUE
npocreiien GopmyIbl
OPraHUYeCKON 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 YPAaBHEHUM
XUMHUYECKUX PEaKIui ¢
y4acTUEM OPTaHUYECKUX
BEIIIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHHS.

2. 3ananus Ha
COCTaBJICHUE YPaBHCHUMN
XUMHYECKUX PEaKIIUM,
WILTIOCTPUPYIOIINX
XUMHYECKUE CBOMCTBA C
Y4ETOM MEXAHU3MOB
MPOTEKAHUS JaHHBIX
pEaKIMii U TEHETUYECKOU
CBSI3U OPTAHUYECKUX
BEILIECTB Pa3HbBIX KIIACCOB.
3. PacueTHple 3amaun o
YPaBHEHUSIM PEAKIIUN C
y4acTUEM OPTaHUYECKUX
BEIIECTB.

4. JJabopaTopHas pabota
“IIpeBpaienus
OpraHUYECKUX BEILECTB
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.ITpakTuko-
OpPUEHTUPOBAHHBIC
3aJIaHUS 110 COCTaBJICHUIO
XUMHUYECKUX PEAKIUH C
y4aCTUEM OPTaHUYECKUX
BCILIECTB, B T.Y.
HCTOJI3YEMBIX JIJIS UX
UJeHTU(PUKAIIUU B OBITY U
MIPOMBIIIICHHOCTH.
2.JIabopaTopnas pabora:
“Unentudukarus
OpTraHUYECKUX
COE€IMHEHUHN OT/ICIbHBIX
KJ1acCoOB”’

Paznea 5.
KuHeTn4eckue u
TePMOAMHAMMYECKHUE

Xapaxkrepus3oBarhb
BJIMSIHME PA3JIHYHBIX
(¢axkTopoB Ha
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Tunsl oeHOYHBIX

Ne |OK/MIK Mopnyas/Paznen/Tema PesynabTaT 00yuenus .
MepOonpUATHH
3aKOHOMEPHOCTH paBHOBecHE U
NPOTEKAHUS CKOPOCTb XUMHYECKHX
XHUMHUYECKHUX PEAKUMH |peakuui
5 PKOI. |CkopocTs xXuMHUYECKUX |XapaKTepru30BaTh [IpakTuko-
DK (2. |peakuuii. XuMHUECKOE |BJIMSIHUE KOHIICHTPAIUU [OPUEHTHUPOBAHHBIC
paBHOBECHE pearupyronmx BelecTB [TEOPETUUECKUE 3aaHus
Y TEMIIEPATyphl HA Ha aHaiu3 (HaKTOpOB,
CKOPOCTh XMMUYECKUX |BIIUSIOIINX HA U3BMEHEHUE
peakuuii CKOPOCTH XUMHUYECKOHN
XapakTepu3oBaTh peakuuu. [IpakTuko-
BIIMSTHUE U3MEHECHUS OpPUEHTUPOBAHHBIE
KOHIIEHTpaluu 3a/1aHUs1 HA IPUMEHEHUE
BEILIECTB, PEAKIIUH npuHuumna Jle-Illatense
Cpe/bl U TEMIIEPATYPHI |11 HAXOXKJICHUS
Ha CMEIICHUE HaIpaBJICHUS] CMEILICHUS
XUMHUYECKOTO PaBHOBECHUS XUMHYECKOMN
paBHOBECHS pEeaKIuu 1 aHaJu3
(aKTOpOB, BIMSIOUIMX HA
CMEILEHUE XUMHYECKOTO
paBHOBECHS
6 HccaenoBath
Paszen 6. PacTsophr HCTHHHBbIE PACTBOPHI €
3aJaHHBIMHU
XapaKTePpUCTUKAMH
6.1 DK 01. (ITonsarue o pactBopax |Paznuyath uctunusie |1. 3agaun Ha
DK 02. pPacTBOPBI MIPUTOTOBJICHUE
pPacTBOpPOB.
2. IIpaktuko-
OPUEHTUPOBAHHBIE
pacueTHbIE 3aJ1aHus Ha
JTUCTIEPCHBIC CUCTEMBI,
HCIIOJIb3yeMbI€ B OBITOBOM
Y IPOU3BOJICTBEHHOU
JESATEIbHOCTU YeJIOBEKa
6.2 DK 01. |MccnenoBanue cBoiictB [MccnenoBats pusuko- |JlaboparopHas paborta
DK 04. |pacTBOopoB xumudeckue cpoiictea |“IIpuroroBneHue
VMCTUHHBIX PACTBOPOB  (pacTBOpPOB”

IIpogeccnoHaILHO-OPHEHTHPOBAHHOE CO/IePKAHME (COAepPKAHME TPUKJIATHOTO
MO/Y.JIs1)
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Tunsl oeHOYHBIX

Ne |OK/MIK Mopnyas/Paznen/Tema PesynabTaT 00yuenus .
MepOonpUATHH
7 Pa3gen 7. OueHnuBarthb 3amura Keiica (¢ yueTom
Xumusi B ObITY U nocJjaeACTBUs ObITOBOM |Oyay1uei
MPOU3BOACTBEHHOMH U NIPOM3BOACTBEHHON |NMPodecCHOHATIBLHOU
JAesITeJIbHOCTH AesITeJIbHOCTH NeATeJIbHOCTH)
yeJIoBeKa YeJioBeKa ¢ MO3ULUMI
IKOJIOTHIEeCKOM
0e30acCHOCTH
DK 01. |Xumus B ObITY U OueHunBath Keiic (c yueroMm Oynmymiei
DK (02. |TpOM3BOACTBEHHOM MOCJIEACTBUS OBITOBOM  |MpodheCCHOHAIBHOM
DK 04, |A€STEIbHOCTH YEIOBEKa | M MPOU3BOICTBEHHOM NESATEIIbHOCTH )
DK 07. ,Z[GHTGJILHE)CTI/I YyeJI0BeKa B0U3MO>KHLIe TEMBI
C MO3UIUH KEMCOB:
[IK 2.2. >
AKOJIOTUYECKOM 1. IToTennenue KIuMaTa u
0e30IMacHOCTH BBICBOOOK/ICHHE T'a30BBIX

TUAPATOB CO JIHA OKEaHa.
2. bynyue mateprualibl
JUIsl aBUA-, MAIlIMHO- U
pUOOPOCTPOCHHUSI.

3. HoBble MaTepuasl 1jis
COJIHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
pPacCTUTEIIbHBIX
MpenapaToB
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