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®PoHA oLEHOYHbIX CpeacTB pa3paboTaH Ha ocHoBe paboyei Nporpammbl M NPUMEPHOTO
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOM JUCHUIJINHBI «XUMMU»

1.1. MecTo IMCHUIUVIMHBI B CTPYKType OCHOBHOW MPO(ecCHOHATbHOMN
o0pa3oBaTeJIbHOM NMPOrPaMMBbI

OO61eo6pazoBaTenbHas AUCHUILUIMHA « XUMHUSD W3Y4aeTcsi Ha 0a30BOM ypOBHE B
o0mieoOpa3oBaTeTbHOM IIMKJIE Y4YEOHOro TIUTaHA OCHOBHOW Mpo¢eCcCHOHAIBHON
oOpa3oBaTenbHOI IPOrpaMMBbl 35.02.16 DKcITyaTanus u PEMOHT
CENIbCKOXO35IIICTBEHHON TEXHUKU U 000PYyI0BaHUSI.

1.2. Heau n muianupyemble pe3yJibTaThl 0CBOCHUS JUCIUNIMHBI

1.2.1. Heau 1 32124 JUCUUILJINHBI

dopMupoBaHUE Yy CTYACHTOB MPEJACTABICHUS O XUMHUYECKOW COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA KaK OCHOBBI MPUHATHUS PEIIEHUN B KU3HEHHBIX
Y IIPOU3BOJICTBEHHBIX CUTYALMSIX, OTBETCTBEHHOI'O IIOBEACHUS B IPUPOIHON Cpeae.

3agaum IMCUMILINHBL:

1) cdopmupoBaTh MOHHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHHUS XUMUYECKUX
IIPOLIECCOB U SBJICHUN B OKPYKAIOLIEH Cpele, LEIOCTHOM HAaydYHOW KapTUHBI MHUpA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJATH (POPMYJbl HEOPraHMYECKUX W OPraHHMYECKHUX
BEIIIECTB, YPABHEHUSI XUMUYECKUX PEaKUUN, OOBSICHATH UX CMBICI, UHTEPIPETUPOBATH
pe3yJIbTaThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaThb  HaBBIKM  IPOBEAEHUS  NPOCTEHIINX  XUMHUYECKUX
HKCIEPUMEHTAIbHBIX  HCCIIENOBAaHUI ¢  cOONMIoleHMeM TMpaBuil  0€30MacHOro
oOpalieHus ¢ BEIeCTBaMu 1 JIa0OpaTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHs MCIOJB30BaTh MH(OPMALMIO XMMHUYECKOIO XapakTepa W3
pa3TUYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEACTBUS CBOCH JNEATEILHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MPOIECCOB;

6) chopMupoBaTh MOHMMAHHWE 3HAYUMOCTU AOCTHKCHUH XMMHUYECKON HAyKH U
TEXHOJIOTHH JIsl pa3BUTHS COLIMATIHOM U MIPOU3BOJCTBEHHOMU cep.



1.2.2. Ilimanupyemblie pe3yabTaThl OCBOCHHUSI 001Ie00pa30oBaTeJbHOM TUCHUILINHBI B cooTBeTcTBUU ¢ PI'OC CIIO n

Ha ocHOBe PI'OC COO

Koa u IInanupyemble pe3yjbTaTbl 0OCBOCHHUS THCHUTIIHHBI
HAUMEHOBAaHU
e

dopMupyeMbIX Oo6mme JAucuunjanHapHbie

KOMITeTEeH LU

OK 01. B yacTu TPyAOBOr0 BOCIIUTAHMSA: - BJIAJETh CHCTEMOM XMMHWYECKHX 3HAHUH, KOTOpas  BKIIIOYAET:

BeiOupats - TOTOBHOCTb K TpPYAY, OCO3HaHHWE LEHHOCTH | OCHOBOMNOJAraloIue MOHATUS (XUMHUYECKUI >JIEMEHT, aToOM, 3JIEKTPOHHas

CrocoObl MacTepcTBa, TPYAOIIO0UE; o0oJiouka aToma, s-, p-, d-3eKTpOHHBIE OpOUTAI aTOMOB, HOH, MOJEKYJIa,

pelleHns 3aJa4 | - TOTOBHOCTb K  AKTUBHOM  JEATEIBHOCTHU | BAJIEHTHOCTD, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIIECHUS, XMMHYECKas

npodeccuoHan | TEXHOJIOTMYECKON U COLMaIbHON HAlpPaBIE€HHOCTH, | CBA3b, MOJb, MOJSpPHAs Macca, MOJIAPHBIA 00BEM, YTIJIEpOJHBIN CKeNeT,

BHOU CIOCOOHOCTh ~MHUIMMPOBATH, IJIAHUPOBATh M | QYHKUMOHANbHAS TPYINa, paJuKai, U30MEpHs, H30Mepbl, TOMOJIOTHYECKHUMA

JEeSTEIIbHOCTH | CAMOCTOSATEIbHO BBIIOJIHATh TAKYIO JIEATENbHOCTD; | PSA, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOI- U a30TCOAEpKAIINe COCTUHEHMS,

INPUMEHUTEIBH | - MHTEpEC K pa3IMYHbBIM cdepam | OMOJIOTUYECKH aKTHBHBIE BelecTBa (YIJIEBOJbI, JKUPbI, OEIKH), MOHOMED,

0 K Pa3JInYHBIM | IPOECCHOHATBHON eI TETFHOCTH, MOJINMEP,  CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE  COEAMHEHUS,

KOHTEKCTaM OBialecHMe  YHMBEpPCAJIbHBIMH  y4eOHBIMH | KpUCTAJUIMYECKasl peleTKa, THUIbl XMMHUYECKHX peakiuil (OKHUCIUTENbHO-
NMO3HABATEJIbHBIMHU el CTBUAMM: BOCCTaHOBUTEJbHBIE, K30-U SHJOTEPMHUUECKHE, PEAKIIUH HOHHOIO OOMEHa),
a) 6a30BbIe JIOTHYECKHE NeHCTBHS: pacTBOp, IEKTPOJIUTHI, HEITEKTPOJIMTHI, JJIEKTPOJUTHYECKAsT AUCCOLUALINS,
- CaMOCTOSITENIbHO (bopmynHrpoBaTh U | OKHUCJIHUTENb, BOCCTAHOBUTEN, CKOPOCTh XUMHUYECKOHN peakluu, XUMUYECKOE

aKTyaJM3MpoBaTh NpPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHABIIMBATh CYIICCTBCHHBIH TNPU3HAK WIIH
OCHOBaHHUS JJISl CpaBHEHUS, KIACCUPUKANUU W
0000IIIEHHS;

- OIpenensaTh IENH JEATSIBHOCTH,
mapaMeTpsl U KPUTEPUHU UX JOCTHIKCHHS,
- BBISABIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B
paccMaTpuBaeMbIX SBICHUSX;

- BHOCUTh KOPPEKTHBBl B  JICSATCIBHOCTD,
OLICHUBATh COOTBETCTBUE pE3YJIbTATOB IICIISIM,

3aaaBaTb

paBHOBecHE), TEOPHMM M 3aKOHBl (TEOpUs XHUMHUUYECKOTO CTPOEHUS
oprannyeckux BemectB A.M. byrnepoBa, Teopus IIEKTPOIUTHYECKOU
aucconuanuy, nepuoaudeckuil 3akon /[[.1. MenneneeBa, 3aKOH COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XMUMHH, (HDaKTOJIOTHIECKHE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJyYeHUH U O€30MacHOM HCIOJIb30BaHUU
BAKHEUIINX HEOPraHMYEeCKMX W OpPraHWYeCcKUX BEIIECTB B OBITY U
IIPAKTUYECKON ACSITEIbHOCTH YEJIOBEKA;

- YMETb BBIABIIATH XapakTEpHbIE IPU3HAKM M B3aHUMOCBS3b H3YYEHHBIX
MOHATUM, TPUMEHSITh COOTBETCTBYIOLUE MOHATHUS IIPU ONIMCAHUM CTPOCHHUS U
CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEIIECTB M UX IMPEBPALLCHUN;
BBISBJSITH ~ B3aMMOCBSA3b ~ XMMUYECKMX 3HAHUH C  IOHATHAMH U




OLICHUBATbh PUCKU ITOCIEACTBUM IEATEIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE MPHU PEIICHUN
YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIe HCCIeA0BaTEIbCKUE e CTBHS:

- BJaJIeTh HaBBIKAMH Y4YEOHO-HCCIEA0BATEIHCKOM
u MPOEKTHOMN JIeSITeIIbHOCTH, HaBBIKAMH
paspelieHus mpoodieM;

- BBISABISATH TNPUYUMHHO-CIEACTBEHHBIE CBS3H U
aKTyaJu3UpOBaTh 3a/a4y, BbIABUraTh TUIIOTE3Y €€
pelieHus, HaXOJIUTh apTyYMEHTHI JUIST
JI0OKa3aTelibCcTBa CBOMX YTBEPXKACHHH, 3a7aBaTh
rapaMeTpbl U KPUTEPUU PEIICHHUS;

- aHaJU3MpOBATh MOJYUYCHHBbIE B XOAE PEIICHUS
3a7a4M PE3yJbTaThl, KPUTUYECKU OLECHHBATH HMX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYI0 00IaCTH KU3HEACATETHLHOCTH,

- YMEeTb HHTETPUPOBATH 3HAHUSA U3 Pa3HBIX
MPeAMETHBIX 00JIaCTeH;

- BBIABUTaTh  HOBBIE  UJEH,
OpUTHHAJILHBIC TIOJXO/IbI U PEIICHUS;
- CIIOCOOHOCTH MX MCITOJIb30BAHUS B
II0O3HABATEJILHON U COLMAIbHON NMPAKTUKE

npeajiaraTrb

OpEACTABJICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX TPECIAMETOB,

- YMETH HCIIO0JIB30BATh HaMMCHOBaHUA XUMHUYCCKHUX COC)II/IHGHI/II\/II
MCKAYHAPOAHOTO  COMO3a TeopeTI/I‘{eCKOﬁ 151 HpHKHaHHOﬁ XMMHHN H
TPUBUAJILHBIC HA3BAHUA BayKHEHIITHX BCIICCTB (BTI/IJ'IGH, AlCTUJICH, INTMIOCPUH,
(I)CHOJ'I, (I)OpMaJ'ILI[eFI/II[, YKCyCHasA KHUCJIOTa, TIJIMIUH, yrapHHﬁ ras,
er’ICKHCJ’IBIfI ra3, aMMHakK, raimcHasa HM3BCCTh, HETralI€Hasa HM3BCCTh, ITMTHCBAsA
coJla U Apyr I/IX), COCTaBJIATH (pOpMy.]'ILI HCOPraHNYCCKUX U OPraHUYCCKHUX

BCIICCTB, YPABHCHUA XHMHUUCCKHX peaKuHﬁ, OO0BICHIATL HX CMBICII,
MIOATBEPKIATh XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILECTB
COOTBCTCTBYIOIIMMHU SKCIICPUMECHTAMU W 3allUCAMHA ypaBHeHI/Iﬁ XUMHNYECKUX
peakuuii;

- YMCThb YCTaHaBJIMBATh MNPUHAAJICKHOCTE HU3YYCHHBIX HCOPTraHWUYCCKUX U
OpPraHWYECKUX BEIIECTB K ONPEJCICHHBIM KJlaccaMm M Ipynmnam COeIUHEHH,
XapaKTCPU30BaTb HUX COCTaB U BayKHEHIIIIe CBOﬁCTBa; ONpEaACIATL BHUABI
XUMHUYECKHUX CBs3ei (KOBaJeHTHAs, NOHHAs, METaJUIMYeCcKas, BOJOPOIHA),
TUIIBI KPUCTAJUIMYCCKUX PCIICTOK BEIICCTB, KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUC
peaKkiuy;

- chopMHpOBaTh TPEJACTABICHHUS: O XHUMHUYECKOH  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, POJM XMMHH B TMO3HAHUU SBJICHHM
npupoasl, B (OPMUPOBAHMHM MBIIUICHUSI W KYJIbTYPHl JIMYHOCTH, €€
(yHKIIMOHATTFHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEIICHUs MPAKTHUYECKUX
3a/la4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0pPOBBIO U
MIPUPOIHOM cpere;

- YyMETh MPOBOJUTH PACUEThl MO XMUMHYECKHUM (popMyliaM M ypaBHEHUSIM
XUMHUYECKMX  peakuuid ¢  HCHONb30BaHMEM  (U3MUECKUX  BEIUYHH,
XapaKTEepU3yIOIINX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA I IMPUHATHUA peIHeHI/Iﬁ B KOHKPCTHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM

OK 02.
Hcmons30BaTh
COBPEMEHHBIE
Cpe/acTBa

B 00J1acTH HEHHOCTH HAYYHOT'O MO3HAHMS:

- c(hopMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HAyKd M OOIECTBEHHOM MPaKTUKH,

- yMeThb IUIAHUPOBATh M  BBIMOJNHATh XUMHYECKUH  IKCIEPUMEHT
(mpeBpallleHHsT OpPraHMYECKHWX BELIECTB IpPU HArpeBaHUM, MOJyYEHHUE
STUJIEHA U U3YYEHHUE €ro CBOWCTB, KAUECTBEHHBIC PEAKIMU Ha ajbJCTH]BbI,
Kpaxmall, YKCYCHYIO KHUCIJIOTY; JeHarypauus O€JKOB IpH HarpeBaHHH,




MIOUCKa,
aHanu3a u
UHTEpIpEeTaLuU
uHboOpMaluu 1
UH(POPMALIMOHH
BIC TEXHOJIOTHH
IS
BBITTOJTHEHHS
3a1a4
npodeccruoHan
BHOU
JeSITEIIbHOCTH

OCHOBaHHOTO Ha Juanore KyJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIbTYPHOM MHUPE;

- COBEPUICHCTBOBAHUE SI3bIKOBOW M UYHUTATEIBCKOM
KYJIbTYpbl KaK CpelICTBa B3aUMOACHCTBUS MEXKIY
JIO/IbMU Y MTO3HAHUS MUPA;

- OCO3HAaHWE IIEHHOCTA HAYYHOW JESITEIbHOCTH,

TOTOBHOCTh  OCYHIIECTBJISITH  NPOEKTHYID U
HCCIIEA0BATENIbCKYIO JIeATETbHOCTh
WHJWBHUIYAIHHO U B TPYIIIE;

OBjiaseHHe  YHMBEPCAJbHBIMM  Y4eOHBIMH

NM03HABATEILHBIMU 1€ CTBUSIMH:

B) paborta ¢ nHgopmanmeii:

- BJIaJICTh HABBIKAMU IMOJTYYCHHA I/IH(i)OpMaIII/II/I u3
UCTOYHHKOB pa3HbIX THIIOB, CaMOCTOSTEIBHO
OCYIIECTBIISATh TIOUCK, aHAJIN3, CUCTEMAaTH3AIHIO U
MHTEPIIpETanio NHGOpMAIIUU pa3InIHbIX BUJIOB U
(dhopM TIpeIcTaBICHHS,

- co3JIaBaTh TEKCTHl B PAa3NUYHBIX (opMaTax c
y4e€TOM Ha3HAueHuss HHPOpMAIMU U IIeJIEBOI
ayAMTOpPHH, BBIOMpas ONTHMANbHYIO  (QopMy
IpCACTABJICHUA U BU3YyaJIU3alllH;

- OICHUBATh JOCTOBEPHOCTb, JISTUTUMHOCTB
nH(pOpMallUK, €€ COOTBETCTBUE IPABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;

- HWCHOJB30BaTh CpeACTBa HMH()POPMAIMOHHBIX H
KOMMYHHKAI[HOHHBIX TEXHOJOTHMH B pPELICHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  33aJa4 ¢  COOJIIOJCHHEM
TpeOOBaHUIT SPrOHOMHKH, TEXHUKH 0€30MacHOCTH,
THTHCHBI, PECypCOCOCpPEIKEHUsS, TPABOBBIX U
TUYECKHX  HOPM, HOpPM  WHGPOPMAIMOHHON
0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMH pacCIlio3HaBaHW W 3alIUThI

LBETHbIE peaKkuuu OENKOB; MPOBOAMTH pEaKUUH HOHHOIO OOMEHa,
OTIpEEIIATh CPeNy BOAHBIX PACTBOPOB, KAUECTBEHHbIE pEaKLUu Ha Cysbdat-,
KapOoHAaT- M  XJIOPUA-aHUOHBI, HAa  KATHOH  aMMOHHS;  pellaTh
JKCIIEpUMEHTaJbHbIe 3afaud 1o TeMaM "Metamnsl" u "Hemeramnel") B
COOTBETCTBUHM C IpaBWIAMH TEXHUKH OE30MaCHOCTH MpPH OOpaIlEHUH C
BEILIECTBAMHU U JaOOPATOPHBIM O0OPY/IOBAaHUEM; MPEACTABIATh PE3YJIbTaThl
XMMHUYECKOT0 IKCIIEpUMEHTa B (hopMe 3aIMCH YPaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIUPOBATH BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETb aHAJIU3UPOBATh XUMUUYECKYIO0 HH(POPMALIHIO, TOTYYaeMyI0 U3 pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi nHpopmanuu, cetb IHTEpHET U ApyTrHe);

- BJIQJEThb OCHOBHBIMH METOJAaMH HAy4YHOIO IIO3HaHMS BEILECTB U

XUMHUYECKUX  SIBICHUM  (HaOironeHue,  M3MEpeHHe,  AKCIEPUMEHT,
MO/JICIUPOBAHUE);

- YMeThb NpPOBOAMTH pacyeTbl MO XUMHYECKMM (QopMyjaM U YypaBHEHUSIM
XMMHUYECKMX PEAaKUMH C  HUCMONb30BaHUEM  (U3UUYECKUX  BEJIMYMH,

XapaKTEpU3YIOIIUX BEIIECTBA ¢ KOJMYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpManbHbIE YCIOBHS) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMUMHUYECKHE 3HAHUS JJI1 NPUHATHS PEIIEHUH B KOHKPETHBIX
KHU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




uHpopmanuu, “HGOPMaAIIMOHHON 6€30aCHOCTH
JTHYHOCTH;

OK 04.

D¢ dekTruBHO
B3aUMOJICHCTBO
BaTh U
paborath B
KOJUJIEKTHUBE U
KOMaH/1e

- TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOATEJILHOCTH U CAMOOIIPEETIEHHUIO;
-OBJIaJICHUC HaBBIKAMU y4eOHO-
HCCIIEIOBATENbCKOM, TMPOEKTHOM W COLUAIBHOM
JIeSITCIIbHOCTH;

OgBjaaaenue YHUBEPCAJIbHBIMHA
KOMMYHUKATUBHBIMHU /IeHiCTBUSIMH:

0) coBMecTHAasl A1eATeJIbHOCTD:

- TIOHMMaThb M UCIOJIb30BaTh MPEUMYIIECTBA
KOMAaH/IHOW W WHIUBUYIBHONU PaOOTHI;

- OpUHUMATh LEIH COBMECTHOM J1€ATENbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHUPOBATH ACHCTBUS MO
€€ IJOCTHJKCHHIO: COCTAaBIIATh ILIaH JICHCTBUIA,
pacnpeneniaTh poJiki ¢ y4€TOM MHEHU yYaCTHUKOB
00CyKJaTh pe3yIbTaThl COBMECTHOM PabOThI;

-  KOOPJIMHHUPOBaTH M BBIMOJHATH palboOTy B

YCIIOBHSIX peanabHOro, BHUPTYaJIbHOTO 5
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;
- OCYUIECTBJISITh TMO3UTHUBHOE CTPATETHYECKOE

TOBEJICHUE B PA3JIMYHBIX CUTYAIHSAX, TPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBiajieHHe YHUBEPCAJIbHBIMYU PEryJIATHBHBIMH
JeHCTBUSAMM:

I') IPUHATHE Ce0H U APYTUX JIOAei:

- IPUHUMATh MOTHBBI U aPTYMEHTBI IPYTHX JIOCH
IIPY aHAJIN3E PE3yIbTaTOB JICATCIIEHOCTH;

- TIPU3HABATh CBOE MPABO U MPABO APYTHX JIOICH
Ha OIITNOKM;

- pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUD C
TTO3UIUH JIPYTOTO YEJIOBEKA;

- YMCTb IMJIaHUPOBATb )41 BBITIOJIHATH XUMHYECKUN SKCICPUMCHT
(mpeBpallleHHsT OpPraHMYECKHWX BEIIECTB MpPU HAarpeBaHUH, MOJyYEHHUE
OTWJICHA U HU3YUCHHUC €TO CBOI>'ICTB, KauCCTBCHHLIC PCAKIIMKW Ha aJIbACTUMDBI,
Kpaxmall, YKCYCHYIO KHUCIJIOTY; JeHarypauus O€JKOB IpH HarpeBaHHH,
IOBCTHLBIC pCaKIHU 6CJIKOB; OpoBOAUTL PCAaKIHMU HWOHHOI'O 06MeHa,
OTIpeeIIATh CPely BOAHBIX PACTBOPOB, KAUE€CTBEHHBIE PEaKLMU Ha CyJbdat-,
KapOoOHAaT- M  XJIOpUA-aHHOHBI, HAa  KATHOH  aMMOHHS;  pelIaTh
SKCTIIEpUMEHTANIbHBIE 3aaun 1Mo TemaMm "Metamtel" u "Hemeramnsl") B
COOTBETCTBUHM C TpaBWIAMH TEXHUKH OE30MaCHOCTH MpPH OOpaIleHUH C
BEIIECTBAMHU U JaOOPATOPHBIM O0OPY/IOBaHUEM; MPEACTABIATh PE3YJIbTaThl
XMMHUYECKOT0 IKCIIEpUMEHTa B (hOpMe 3aIiCH YPaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpPOBaTH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTaTOB




OK 07. B 00/1acTH 3K0J10rHY€CKOT0 BOCIUTAHMSA: - chopMupoBaTh TPEACTABICHHUS: O XHMHUYECKOH  COCTaBISOIIEH
ConericTBoBaTh | - C(HOPMUPOBAHHOCTD JKOJIOTHYECKON KYJIBTYpHI, | €CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIM XHUMHU B TIO3HAHWUU SIBICHHI
COXPaHEHUIO MOHMMAHKUE BIMSHHS COIMATBbHO-YKOHOMHUYECKUX | IPUPOJbI, B (OPMHPOBAHMH MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€
OKPY’)KalOIIeW | mMpOolleCCOB  HA  COCTOSHUE  NPUPOAHOW | | QYHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIUMOM MIJIsi PEIICHHS MPAKTHIECKUX
cpenpl, COLIMATILHOW  Cpedbl, OCO3HaHWE TJI00ATBHOTO | 337]a4 U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U
pecypcocOepex | xapakTepa dKOJIOTHYECKUX MpooOIieM; MIPUPOTHOM cpefie;
€HHUIO, - IJIAaHUPOBAaHUE U OCYIIECTBIECHUE NEHCTBUI B | - YMETh COOMOATh MPaBHUIa SKOJIOTHUECKH IIeIECO00pa3HOro MOBEACHUS B
MIPUMEHSATH OKpY’KaIOIIe cpeae Ha OCHOBE 3HAHUS LeJieH | ObITY W TPYAOBOU NEATEIHHOCTH B IIEJSAX COXPAHEHUS CBOETO 3/I0POBBS U
3HaHUS 00 YCTOMUYMBOIO pPa3BUTHUS YEJIIOBEUECTBA; OKpY’KaloIlle MPUPOJHON CpeAbl; YUYUThIBATh OMACHOCTb BO3ACHCTBUSA HaA
W3MEHEHUU AKTUBHOE HEMNPUITHE JCUCTBUHN, NPHUHOCSIINX | )KUBBIC OPTraHU3MBI OMPEEICHHBIX BEIIECTB, MOHUMAs CMBICT IOKa3aTess
KJIUMATA, BpeJ OKpYyXarollen cpese; MpeAesIbHON JOMYCTUMON KOHLIEHTpaluU
TIPUHITUTIBI - yYMEHHE TPOTHO3UPOBATh HEOIATONPHUATHHIE
OepexITMBOTO SKOJIOTUYECKHUE TOCIEACTBUS MPEANPUHUMAEMBIX
IIPOU3BOJCTBA, | ACWCTBUH, IPEIOTBPAILATH UX;
s¢heKTUBHO - pacupeHnue OTbITa JeATETbHOCTH
JICCTBOBATh B | DKOJIOTMYECKON HAINPABICHHOCTH;
qpe3BBI‘-IaI7[HBIx - OBJIAICHHUEC HaBbIKaMH y‘le6HO—I/ICCHGI[OBaTeJILCKOﬁ,
CUTYaIUIX HPOEKTHOM U COLHAIBHOM JIeSTeIbHOCTH;
K 1.1. B yacTu Tpy10BOIro BOCIMTAHUSA: - YMETbH BBISBISATH XapaKTEPHbIC MPU3HAKU U B3aUMOCBSA3b U3yUYEHHBIX
Pa3pabaTpiBaTh | - TOTOBHOCTH K TPYyIy, OCO3HAHUE IIEHHOCTHU | MOHSATHUH, IPUMEHITH COOTBETCTBYIOIIUE MMOHSATHUS TIPU OMIMCAHUN CTPOCHUS U
CXEMBI MacTepcTBa, TPYAOIIO0HE; CBOMCTB HEOPraHUYECKUX U OPTaHUYECKHUX BELIECTB U UX MPEBPALLECHU;
U POBBIX - TOTOBHOCTb K aKTHBHOM  JIEATETBbHOCTH | BBIABIISITH B3AUMOCBSI3b XUMUUYECKUX 3HAHUH C MOHATUSIMU U
YCTPOWCTB Ha TEXHOJIOTMYECKON U COLMAJIbHON HANPABIEHHOCTH, | MPEICTABICHUAMU IPYTUX €CTECTBEHHOHAYYHBIX PEIMETOB;
OCHOBE CIIOCOOHOCTh ~MHHIIMUPOBATh, IUIAHUPOBATH H | - YMETh NPOBOAUTH PacueThl MO XMUMHYECKUM (opMmyrnaM H ypaBHEHHSIM
MHTETPAIbHBIX | CAMOCTOSITEIHHO BBIMOIHATH TAKYIO JESATENIbHOCTD; | XUMHUUECKUX  peakuuid ¢  HCMIONb30BaHMEM  (U3MYECKUX  BEIUYMH,
CXEM pa3HOM - HHTEpEC K Pa3IUIHbIM cepam XapaKTepPU3YIOMIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa
CTEIEHU npodeccnoHaNbHOM e TEeNbHOCTH. (HOpMallbHbIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEILECTBA; HCIOJIb30BaTh
MHTErPALIUH. OBjiaieHHe  YHMBEPCAJbHBIMH  Y4eOHBIMM | CUCTEMHbIE XUMHUYECKUE 3HAHUS JUISl MPUHATHUS PEIICHUM B KOHKPETHBIX
M03HABATEIbHBIMU 1eHCTBUAMM: YKU3HEHHBIX CUTYAILUSAX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM
a) 0a30Bble JJOrHYecKHe AeiiCTBHS:
- CaMOCTOSITEJIBHO (dhopMynupoBarthb u

aKTyaJIM3HpoBaTh NpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;




- yCTaHaBIUBATh CYIIECTBEHHBIM TMPU3HAK WIH
OCHOBaHHWS Il CpaBHEHUS, KIACCUPUKANUU W
00001IEeHMS;

- OIpenensaTh IENH JIEATSIBHOCTH, 3a1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTUKCHHUS,

- BBIABIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTh KOPPEKTHBBI B  JCSATCIBHOCTD,
OLICHUBATh COOTBETCTBHE PE3yJIbTATOB LEJSIM,
OIICHUBATH PUCKU TOCIICICTBUN JACSITSILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEUICHUH
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCAEA0BATEIbCKHE AeHCTBHS:

- BIIQJIETh HABBIKAMHU Y4€OHO-HCCIIEIOBATEIHCKOM
u MPOEKTHOM JIeITEIIbHOCTH, HaBBIKAMH
paspenieHus mpooem;

- BBIABIATH NPUYUHHO-CIIEJICTBEHHBIE CBS3U H
aKTyaJIM3UPOBATh 3aj]a4y, BBIIBUTATh THIIOTE3Yy €€
pelieHus, HaXOIUTh apryMeHThI JUIST
JIOKa3aTeIbCTBA CBOUX YTBEPXKICHHI, 3a7aBaTh
napaMeTpsl U KPUTEPUHU PELICHHUS;

- QHAIM3WPOBATH MOJIYYCHHBIC B XOJIC PEIICHHS
3ala4il pe3yNibTaThl, KPUTUYECKU OILIEHUBATH HUX
JIOCTOBEPHOCTh, MPOTHO3MPOBATh HW3MCHCHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B MMO3HABATCIHHYIO W
MPAKTUYECKYIO0 00JIACTH KU3HEIEATEIbHOCTH,

- yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEAMETHBIX 00J1aCTEH;

- BBABUTATh  HOBBIC  WJEW, MpejJiarath
OPUTHHAJIBHBIC TIOX0/IbI  PEIICHUS;

- CIIOCOOHOCTH MX MCIIOJIL30BaHUS B
TTO3HABATEIPHOM U COIUATTBHOM MPAKTHKE




2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

JANCIHUIIVIMHBI «XUMMWU D>

2.1. O0bemM AUCHUNIMHBI U BUbI Y4eOHOH padoThI

Buj yueOHoit padoThl

O0beM B yacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHHUIINHBI 72
MakcumajibHbIH 00beM ayANTOPHOM HATPY3KH 70
B T.Y.

OcHoOBHOe coep:KkaHue 62
BT. U..

TEOPETHUECKOE 00yUueHne 28
IIPAKTUYECKUE 3aHATUS 24
nabopaTopHBIE 3aHATHUS 10
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJleP:KaHMe (Colep:KaHue 6

MPUKJIAJTHOT0 MOYJIA)

BT. U..

TeopeTHYecKoe 00ydeHue 2

MPAKTUYECKHUE 3aHITUS 4

CamocTosiTesibHasi padoTa 2

IIpomeskyTouHasi atrecTanus (1 depeHINpOBaHHbIN 3a4eT) 2

11
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2.2. TemaTu4yeckuii IJIAH M COIEPKAHNE TN CIIUTIIMHBI

dDopmupyeMbl
HaunMmeHoBaHHne Coaep:xanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(PecCHOHAIBLHO-OPHMEHTUPOBAHHOE), 06
. 'HEM 4aCOB e
pa3aeyioB U TeM JJadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKIATHONH MOIYJ/Ib
KOMIIeTEHIIHH
1 2 3 4

OcHoBHOe conepxaHue 62
Pasnen 1. OcHOBBI CTPOCHHS BelIeCTBA 6
Tema 1.1. OcHoBHOE coaepkanue 4 OK 01
Crpoenue
4TOMOB Teopernueckoe o0yueHue 2
XUMHUYECKUX - -
3TEMEHTOB 1 CoBpeMeHHast MOJeNb CTpOoeHHUsT atroMa. CHMBOJWYECKUM SI3BIK XUMUHU. XUMHUYECKUM HIIEMEHT.
npupona DOnekTpoHHass KOoHuUrypauus atoma. Kraccudukanuss XUMHUYECKUX DOJIEMEHTOB (s-, p-, d-
XIMAIECKOR 9JI€MEHTHI). BasleHTHBIE SJIEKTPOHBI. BaJICHTH?CTI). DJNIeKTpOHHAsT TPUPOJA XUMHUYECKOW CBSI3HU. 2
CBSI3H DNeKTPOOTPUIIATENILHOCTh. BHIIbI XUMHYECKOW CBsI3M (KOBAJCHTHAs, MOHHAs, MeTaJUIM4YecKas,

BOJIOPOHAS) M CTIOCOOBI € 00pa3oBaHUs

[MpakTnyeckne 3aHATHSA 2

Pemenne 3amanuii Ha HCHOJIB30BAaHHE XHUMHUYECKOM CHMBOJIMKHM M Ha3BaHUU COCIUHEHHUH II0

HOMEHKJIAType MEXIYHApOJHOIO COK3a TEOPETHUUECKOW M MPUKIAJAHOW XUMHUU U TPUBHAIBHBIX

Ha3BaHWU [UJI1 COCTAaBJCHUS XUMHUYECKMX (OPMyJN JBYXaTOMHBIX COEAMHEHUN (OKCHIOB,

Cynb(hUIO0B, TUHAPUIOB U T.I1.) U IPYTHUX HEOPTAHUYECKUX COSAMHEHUN OT/ICTHHBIX KIIACCOB. 2

[IpakTrueckue 3amaHus Ha YCTAHOBJICHHE CBS3M MEXIYy CTPOCHHEM aTOMOB XHMHYECKUX

3JEMEHTOB U MEPUOJUYECKUM MU3MEHEHHEM CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COEIMHEHUU B

COOTBETCTBUHU C NO0keHUueM [leprnoinueckoi CUCTEMBI.
Tema 1.2. OcHoOBHOe coep:kaHue 2 OK 01
Ilepuonnueckui OK 02

[MpakTnyeckne 3aHATHSA 2
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3aKOH U Ta0Iuna

UL

MenneneeBa

[Tepuonuueckas cucteMa xumudeckux 3aeMeHToB .M. Menneneea. duznueckuii CMbICI
[lepnoanueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUH C TTOJIOKEHUEM
XUMUYECKOro 3emenTa B [lepuonnueckoii cucreMe. MUpPOBO33pEHUYECKOE U HAYUYHOE 3HAYCHUE
[Tepuonuueckoro 3akona J[.1. Mengaeneesa. [Ipornossl [I.11. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHX DJIEMEHTOB.

Pemenue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTePU3aALNI0 XUMUUECKUX
2IEMEHTOB «MeTauTniecKue / HeMeTaUTHIECKUE CBOWCTBA, JIEKTPOOTPUIIATEIIBHOCTh
XUMHYECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHHUEM U TTOJIOKEHUEM B
NIEpUOIUYECKON cHUCcTeMe XuMUUYeckux anemenToB J[.M. Menneneesa»

Pa3nen 2. XuMu4yeckue peakuuu

10

Tema 2.1. Tunel
XUMHUYECKHUX
peakuui

OcHOBHOe coep:kaHue

TeopeTnueckoe o0yueHue

Knaccudukanus u TUIBI XUMUYECKUX PEaKLUN C yYaCTHEM HEOPTraHHMYECKHUX BEIIECTB.
CocraBiieHHe ypaBHEHUH peaKInii COSTMHEHUS, Pa3NIOKEHUs, 3aMeIIeHNs, 0OOMEHa, B T.4. peaKIuii
TOpPEHMSI, OKUCICHUSI-BOCCTAHOBIICHUSI.

VYpaBHeHUs OKUCIICHUSI-BOCCTaHOBIICHUs. CTeneHb oKucaeHuss. OKUCIUTENb U BOCCTAHOBUTEb.
CocraBieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOI0M
ANEKTPOHHOrO Oasnanca. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU B IPUPO/IE,
MIPOU3BOJICTBEHHBIX MPOIECCAX U KU3HEEATEIbHOCTH OPraHu3MOB

[IpakTnyeckune 3aHATHA

KomnnyecrBennple oTHOLIEHHST B XUMHUU. OCHOBHBIE KOJIMYECTBEHHBIEC 3aKOHBI B XUMHUH U pacuCThL
[0 YPaBHEHMSAM XMMHUYECKMX peakuuil. Moiab Kak eIMHMIAa KOJMYECTBa BemiecTBa. MospHas
Macca. 3aKOHBI COXPAHEHUS MAacChl M SHEPruu. 3akoH ABoraapo. MosipHbIi 00BEM Tra30B.
OtHocuTenbHAs IUIOTHOCTh Ta30B. PacdeTsl 1O ypaBHEHHMAM XUMHYECKHX pEaknuid ¢
UCIIOJIb30BAHUEM MAcChl, 00beMa (HOpMaJIbHbIE YCIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DJIEKTPOJIUTUYECK

OcHoBHOE coaecpkanue

TeopeTuueckoe o0yueHue

OK 01
OK 04
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as IUCCoLManus 1
WOHHBIA 0OMEH

Teopust 3nekTpoNUTHUECKOW auccounanuu. MoHBI. DIEKTPOJINTHI, HEIIEKTPONUTHL. Peakuun
noHHoro oOmena. CocTaBleHHE peakIMii MOHHOTO OOMEHa IyTeM COCTAaBJICHUS HMX IOJHBIX U

o 2

COKpalICHHbIX HOHHBIX YypaBHEHMI. KUCIOTHO-OCHOBHBIE peaklUMH. 3aJaHHUsl Ha COCTaBIICHHE

MOHHBIX pEaKIHil

JlabopaTopHbIe 3aHATHS 2

JlaGopaTopHas paboTta “THUITBI XUMHUYECKUX pEaKIuii”.

HccnenoBanue TUIOB (10 COCTAaBY M KOJMYECTBY UCXOIHBIX U 00pa3yIOIINXCS BEIIECTB) U )

NPU3HAKOB XUMUYECKUX peakiuii. [[poBeeHne peakiuii HOHHOTo 0OMeHa, OnpeAeNieHUE Cpebl

BOJIHBIX PacTBOPOB. 3a/laHusl HA COCTaBJICHUE HOHHBIX peaKui
KonTtpoubHasn

CrpoeHue BelecTBa 1 XMMUYECKNUE PEAKINU 2
padora 1
Pa3znea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKHUX BElECTB 16
Tema 3.1. OcHoOBHOe coep:kaHue 4 OK 01
Knaccuduxkarus, OK 02
HOMEHKIIATYpa U Teopernuyeckoe o0yuyeHue 2 K 2.1
CTpOECHHE
Heoprannyeckux |[Ipeamer neopranuueckoit xumuu. Knaccudukanus Heopranudeckux Bemiects. [Ipocteie u
BEIIICCTB CJI0kHbIE BemecTBa. OCHOBHBIE KJIACChl CII0KHBIX BELECTB (OKCHU/IbI, THIPOKCHIbI, KUCIIOTBHI,

conu). B3auMocBsI3b HEOPraHUYECKUX BEIIECTB. ATperaTHble COCTOSIHUS BEIIECTBA.

Kpucramnmuueckue n aMopHbIe BEIIecTBa. THITBI KPUCTAIUIMYECKUX PEIETOK (aTOMHas, 2

MOJIEKYJIsIpHAsl, HOHHAs, METaJUTMYecKas ). 3aBUCUMOCTb (DU3NYECKHX CBOICTB BEIIECTBA OT TUIA

KPUCTAJIJINYECKON PEIIETKU. 3aBUCUMOCTh XUMUYECKONW aKTUBHOCTH BELLIECTB OT BUJA

XUMHYECKOH CBSI3U U THIA KpUCTAITNYEeCKON pemeTku. [[puuuHbpl MHOT0OOpas3us BElIecTB

IIpakTHyeckue 3aHATHA 2

Homenknarypa HeopraHMuecKHUX BEIIECTB: Ha3BaHHUE BEIIECTBA UCXOS U3 UX XUMUYECKOU

(opMyJIBl MITM COCTABICHHE XUMUYECKOH (POPMYJIBI HCXO/SI U3 HA3BaHUS BEILECTBA MO )

MexayHapoaHoi (MIOITAK) unu TpuBHaibHON HOMEHKIIATYpeE.
Pemrenne nmpakTH4eckux 3afaHuil MO KJIACCU(PHUKAIMK, HOMEHKJIAType U XUMHUYECKHM (QopmyiaM
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HEOPraHMYECKUX BEIECTB pa3IMYHbIX KJIacCOB (yrapHbli ra3, YrJIEKUCIHbIM ra3, aMMHaK, ranieHas
W3BECTh, HETAIICHAsi M3BECTh, NMUTHEBAs COJAa W JPYTUX): HA3bIBaTh WU COCTABIATH (HOPMYJIIBI
XMMHMYECKHX BELIECTB, ONPEAEIIATh NPUHAIEKHOCTD K KJIacCy.

HcTtounuku xumMudeckoit nH(GopMaiun (CpeacTB MaccoBOM nHpopmanuu, cetb HTEpHET U
npyrue). Ilouck nHpopmanuu no Ha3BaHUAM, HIEHTU(UKATOPAM, CTPYKTYPHBIM (popMysiam

Tema 3.2.
dusnko-
XUMHUYCCKUEC
CBOMCTBaA
HEOPraHUYECKHUX
BCIISCTB

OcHoBHOE cogep:kanue

Teopernueckoe o0yueHue

Meramnel. OOmue (u3nyeckue W XHUMHYECKHE CBOWMCTBAa MeTauioB. CrocoObl TOyYeHHS.
3HaueHne METAJUIOB U HEMETAIOB B npupoac u KU3HCACATCIBHOCTH YCIIOBECKA U OPraHU3MOB.
Koppo3sust MeTayuioB: BUIbI KOPPO3HUH, CIIOCOOBI 3alIIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnpl. O6umue Qusnueckue M XUMHUECKHE CBOMCTBA HEMETa/UIOB. THUIIMYHBIE CBOICTBa
HemerauioB IV— VII rpynn. Knaccudukanms u HOMEHKIATypa COCIMHEHUI HEMETalIoB.
KpyroBopoTs! OMOTr€HHBIX 3JIEMEHTOB B IPUPOJIE

XVMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB (OKCUAOB, THIPOKCHIOB,
KHUCJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEMHEHMH, BBICIIMX OKCHUJIOB U THIPOKCUIOB

IIpakTH4eckue 3aHATHA

CocraBieHne ypaBHEHUH XUMUUYECKUX PEAKLIUN C yYaCTHEM IIPOCTBIX U CII0KHBIX HEOPraHUYECKUX
BEIIECTB: METAIJIOB U HEMETAJIOB; OKCUA0B METAJIJIOB, HEMETAUIOB U aM(OTEPHBIX JJIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMH M aMQOTEPHBIX THUIPOKCHIOB; HEOPraHMYECKUX COJICH,
XapaKTEePU3YIOIUX UX CBOKCTBA.

Pelrenne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOWMCTBA, COCTaB, MOJIyYCHUE
1 0e30macHOe HCIOJIb30BAHWE Ba)KHEWIIMX HEOPraHMYECKHX BELIECTB B OBITY U NMPaKTUYECKOU
JeATEIbHOCTH YEII0OBEKa

OK 01
OK 02
IIK 2.1

Tema 3.3.
WNnentudukanus

OcHoOBHOe coiep:kaHue

JlabGopaTopHble 3aHATHSA

OK 01
OK 02
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HCOPIraHUYCCKUX
BCIICCTB

JlaboparopHas padota «aenTudukaiyss HEOpraHUYECKUX BEIIECTBY.

Pemienne skcnepuMEHTANBHBIX 3a/ad 10 XUMHUYECKUM CBOMCTBAM METAJJIOB M HEMETAILJIOB, MO
pacCToO3HAaBAHUIO U MOJIYYCHUIO COSIMHEHUN METAIJIOB U HEMETAIIJIOB.

Nnentudukarus HEOPraHUISCKUX BEIIECTB C UCIMOJIb30BAHUEM UX (DH3MKO-XUMHUYECKHX CBOWCTB,
XapaKTepHBIX KaUeCTBEHHBIX peakiuil. KauecTBeHHbIE peakiiuu Ha cynbdart-, KapOoHaT- U XJIOpU-
AQHUOHBI, HA KATHOH aMMOHUS

KonTpoubnas
pa6orta 2

CsoiicTBa HCOPraHNYCCKUX BCIICCTB

OK 04

Pa3znea 4.

CTpOCHI/Ie M CBOMCTBA OpPraHnveCKUuxX BEIIECTB

24

Tema 4.1.
Knaccudukanus,
CTPOCHHUE H
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

OcHoBHOe cogepkaHue

Teopernueckoe o0y4yeHue

[losiBneHMe 1 pa3BUTHE OPraHNYECKOW XUMHHM Kak Hayku. [IpenMer oprannueckoit xumun. Mecrto
Y 3HaYeHHE OpPraHN4eCKONH XMMHUU B CUCTEME €CTECTBEHHBIX HaYK.

XVUMHYECKOE CTPOEHHUE KaK MOPSLO0K COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIaCHO MX BAJIEHTHOCTH.
OCHOBHbBIE TIOJIO)KEHUSI TEOPUU XHUMHUYECKOIO CTPOEHHUS OpraHMuYecKux coenuHeHuil A.M.
BytnepoBa. YrnepoaHblil CKeIeT OpraHMYECKONM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
XMMHUYECKOTO CTPOEHUS MOJIEKYJI. MI3oMepusi U ©30MepHI.

Ilonatue o ¢yHkunoHanpHOM rpynme. Pamguxan. [lpuHuounsl kiaccupuKanmuu OpraHMYECKUX
coequHeHN. MexayHapogHass HOMEHKJIATypa W NPUHLHUIBI HOMEHKJIATYphl OpraHMYECKHX
coeaunenuil. IlonsaTe o0 a3o0TcoAepKaLIMX COEIMHEHMAX, OMOJIOTMYECKH aKTHBHBIX BEIECTBaX
(yrneBomax, kupax, Oenkax W Jp.), BEICOKOMOJEKYJSIPHBIX COCTUHEHHUSX (MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO)

IIpakTHyeckne 3aHATHA

Homenknarypa opraHn4ecKuX COSIUHEHHUN OTICIBHBIX KIacCOB (HACBIICHHBIC, HEHACBIICHHBIC U
apOMaTUYECKHE YTIIEBOIOPOJIbI, CIIUPTHI, PEHOJIbI, allbJACTH/IbI, KETOHBI, KAPOOHOBBIC KUCIIOTHI U
np.) CocTaBicHHE TIOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJI OPraHUYCCKUX BEIICCTB
OTJEILHBIX KJIACCOB, UCTIOJIB3Ysl UX HA3BAHMS [0 CHCTEMATUYCCKON M TPUBUAIILHOW HOMEHKJIATYpe
(3THIICH, aleTWJICH, TIHMIEPUH, (EHOJ, (OopManbIeTHa, YKCyCHas KHCIIOTa, TIUIMH). PacueTsl

OK 01
IIK...
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npocTeiiien (opMyIIbl OPraHnYecKOr MOJIEKYJIbl, UCXO/sI U3 3JIEMEHTHOTO cocTana (B %)

Tema 4.2.
CBolicTBa
OPTraHUYECKHUX
COeIMHEHUN

OcHoBHOe cogepkaHue

12

Teopernueckoe o0y4yeHue

OU3MKO-XMMUYECKHE CBOWCTBA OPraHMYECKUX COEJUHEHUH OTAEIbHBIX KJIAcCOB (OCOOEHHOCTH
KJaccu(UKalMd U HOMEHKJIATypbhl BHYTPH Kjacca; TOMOJIOTMYECKUH psii v obmas ¢dopmyia;
u3zoMepusi; pU3NUECKue CBONCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI MOTY4EHUS ):

— MpeneabHbIC YIIIEBOAOPOIbI (ATKAHBI M IIUKJIOANKAHbI). ['OpeHre MeTaHa Kak OJWH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B TMPOMBIIUIEHHOCTH U ObITy. CBOHCTBa MNPUPOAHBIX YIJIEBOAOPOIOB,
HaxO0’JICHUE B MPUPOJIC U TPUMEHEHUE ATKAHOB;

— HeTpeAenbHble (aJIKeHbI, aJKUHBl U ajJKaJueHbl) U apoMaTHYeCKHe yrieBoaoponabl. ['opeHue
aleTUIeHa KaK HICTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH JUIsl CBAPKU U PE3KH METAIIJIOB

— KHUCIIOPOJCOJEpIKAIINEe COCTUHEHUS (CIUPTHI U (EeHONbI, KapOOHOBBIE KHUCIOTHI M 3(QUPHI,
aNIbICTH/IBI M KETOHBI, )KUPBIL, YIIIeBo bl ). [IpakTHueckoe mpuMeHEeHNe STHIICHTITUKOJIS, TIHIEPUHA,
¢denona. IIpumeHenue Qopmanpaeruja, aneTanbIeruia, YKCYCHOM KHCIOTHL. Mblla Kak CONH
BBICIINX KapOOHOBBIX KHCJIOT. MoOIoIue CBOWCTBA MbLIa

— a30Tcofep)Kallle COeAMHEHUs (aMMHbI W aMUHOKHCIOTHL, Oenku). BvicokoMomnekynspHble
COEIMHEHMUS! (CHHTETHUYECKHE U OHOJOrMYeCKH-aKTHBHbIE). MOHOMEp, IMOJIHUMEp, CTPYKTYpPHOE
3BeHO. [lomuMepu3anys STUIeHa KaK OCHOBHOE HAIIPaBIIEHUE €r0 UCIIOIb30BaHHUs.

I'eneTndeckas cBsI3b MEKIYy KJIacCaMu OPraHU4ECKUX COCIUHEHUN

[MpakTnyeckne 3aHATHSA

CBolicTBa OpraHMYECKUX COEIMHEHUH OTIENIbHBIX KJIAcCOB (TpUBUAIbHAS M MEXIyHapOJHas
HOMEHKJIATypa, XWMHYECKHE CBOWCTBa, CHOCOOBI MOJIy4eHUs): IMpelesbHble (alKaHbl U
LUKJIOAJIKaHbI ), HETIPEIebHbIE (aJIKEHBI, AIKUHbBI U aJIKaJAUEHbI) 1 apOMaTHUYECKHUE YIIIEBOJOPO/IbI,
cnupThl M (eHosbl, KapOOHOBBIE KHUCIOTHI M 3(UPHI, aJbJErHabl U KETOHbI, aMHUHBI U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJISIDHbIE COEIMHEHMUsS. 3aJaHusi Ha COCTaBJIEHHWE YypaBHEHUN
XUMUYECKHUX PEAKLUN ¢ y4aCTHEM OPraHMYECKHUX BEILECTB HA OCHOBAHUU UX COCTaBa U CTPOCHUS

CocraBiieHHe CXeM peakiuid (B TOM YHCIE MO NPEIIOKEHHBIM IEMOYKaM MPEeBPALICHH),
XapaKTePU3YIOINX XUMHUYECKHE CBOMCTBA OPraHMYECKUX COEAUHEHHM OTIEIbHBIX KJIACCOB,

OK 01
OK 02
OK 04
IIK...
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croco0bl MX TNOJY4YEHHs M Ha3BaHUWE OPraHWYECKUX COCAMHEHUIl 10 TPHUBMAJIBHOM WIH
MEXAyHapOAHON CUCTEMATUYECKON HOMEHKIIATYpeE.

Pemienne npakTHKO-OPHEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMA Ha CBOWCTBA OPraHMYECKUX
COEIMHEHUH OTAENBHBIX KJIacCOB

JlabopaTopnasi padora

JlaboparopHas padoTta “[IpeBpalieHuss OpraHuYECKUX BELIECTB IPU HarpeBaHUU'".
[lonyyeHnne »TuIeHa M H3Y4YE€HUE €ro CBOMCTB. MoJenupoBaHHE MOJEKY]1 M XUMHYECKHX
MpeBpaIleHN Ha IpUMepe 3TaHa, ITUICHA, alleTUIeHA U JIp.

Tema 4.3.
WNnentuduxanuys
OpTraHUYECKUX
BEIIECTB, UX
3HaYEHHUE U
MIpUMEHEHHUE B
OBITOBOM U
MIPOU3BOCTBEHHO
H NesITeTbHOCTH
YyeJjioBeKa

OcHoBHOe coaepxaHue

Teopernueckoe o0y4enue

buooprannueckue coenuHenus. llpumenenune u Ouonorndeckas poib yriaeBoaoB. OKHcIeHHE
YIJIEBOJIOB — WMCTOYHUK OSHEPTUU KHUBBIX OpraHu3mMoB. OOJacTH NPUMEHEHHS AMHUHOKHUCIIOT.
[TpeBpamenust OenkoB muIM B opranusme. buonorndeckue ¢ynkuuu 6enkoB. buonornyeckue
byHKIMH XHUpoB. Pork opranndeckoil XMMHUU B PEILICHUH MTPOOJIeM MHIIEBOH 6€301acHOCTH

Ponnb OpraHI/I‘ICCKOﬁ XUMHU B PCHICHUU HpO6J’ICM BHGPFGTHQGCKOﬁ 6630H3CHOCTI/I, B pa3BUTHHU
MCIUIHHBI, CO3JaHWKW HOBBIX MATCPUAIOB, HOBBLIX HCTOYHHUKOB OJSHCPIrUr (aJ'[I)TepHaTI/IBHI)Ie
HCTOYHHUKHU 3HepFI/II/I). OmnacHOCTh BO3HGﬁCTBHH Ha JXHMBBIC OPraHU3Mbl OPTraHUYCCKHX BCIICCTB
OTACIBHBIX KJIAaCCOB (er'IeBOI[OpOILI)I, CITMPTHI, CI)CHOJ'II)I, XJIOPOpPraHN4YCCKUC IMPOU3BOJHBIC,
AJIbACTUABI U )Ip.), CMBICJI ITOKA3aTCJIAd NPCACIbHO ,HOHYCTHMOﬁ KOHIOCHTpaluu

JlaGopaTopHble 3aHATHUSA

JlabopaTtopHas padora: “MneHTudukannsi OpraHMueCKUX COSTUHEHNUN OTAEIBHBIX KIaCCOB”
NneHTudukanus OpraHMYECKUX COCIUHCHHMN OTIENBHBIX KJIAcCOB (Ha MpHMEpE ajibJCTHIIOB,
Kpaxmalia, YKCYCHOM KHCIIOTHI, OCIKOB | T.I1.) C UCTIOJIb30BAaHUEM HX (PU3UKO-XHMHUECKUX CBOWCTB
U XapaKTepHBIX KaYeCTBEHHBIX peakiuii. JleHaTyparus Oelika npu HarpeBaHuu. [[BeTHbIe peakiuu
OekoB. BO3HUKHOBEHNE aHAIUTUYECKOIO CHUTHAJIA C TOYKHU 3pC€HHA XUMHUYCCKUX IMPOLECCCOB IIPU
MPOTCKAHUH KAYEeCTBEHHOM pEaKIMM, T[O3BOJIIONICH WIACHTH(QHUIMPOBATh IPEIIOKCHHBIC
OpraHHYECKHE BEIICCTBA

OK 01
OK 02
OK 04
IK 2.1
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Kontpoabnasn

CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BEILIECTB

pabora 3
Pazpeua 5. Kunernyeckne u TepMOAHHAMUYECKHE 3AKOHOMEPHOCTH NPOTEeKAHUSI XUMHUYECKUX pPeaKIui
CkopocTb OcHoBHOe coaep:xkaHHue OK 01
XUMUYECKHUX OK 02
peaKuuii. [K 2.1
XUMHUECKOE
paBHOBECHE
TeopeTnueckoe o0y4eHue
CKOpOCTb peakliiy, €€ 3aBUCUMOCTb OT pa3IM4HbIX (PaKTOPOB: MPUPObl pEarupyrolux BELUIECTB,
KOHLEHTPALlUU pearupyomux BeIIeCTB, TEMIIEPATypbl U IJIOLAAN PEAKIIMOHHOW IOBEPXHOCTH.
TennoBble 3¢ (eKThl XUMUYECKUX peakid. DK30- U SHIOTEPMHUUYECKHUE, PEAKLIUH.
OO6patuMocTh peakuuii. XMMHUYECKOE PAaBHOBECHE W €ro CMEIIEHHUE IMOJ JCHCTBHEM Pa3JIMYHBIX
(bakTOpoB (KOHIEHTpALUs PEeareHTOB WIM MPOAYKTOB PEAaKLMHU, AABIEHHE, TeMIepaTypa) s
CO3J]aHUs ONTUMAJIbHBIX YCIOBUH NIPOTEKaHUs XUMUYeCKuX npoueccos. [Ipunnun Jle [laTense
IIpakTHyeckue 3aHATHSA OK 01
OK 02
Pemienne npakTUKO-OpMEHTUPOBAHHBIX 3a/laHUM Ha aHaIu3 (PaKTOPOB, BIMAIOIIMX HA U3MEHEHHE K 2.1
CKOPOCTH XMMHUYECKOH peakifu, B T.4. C MO3UIUNA IKOJOTHUECKHU 1IeTIECO00PA3HOTO MOBEACHUS B )
ObITY M TPYIOBOH JEATEIBbHOCTH B LEISIX COXPAaHEHUs CBOETO 3J0POBbS U OKpY’Karolien
IIPUPOJHOM CPEJIbI.
Pemienne mpakTHKO-OpHUEHTUPOBAHHBIX 3aJlaHUN Ha mnpuMeHeHwe npunHiuna Jle-lllarense ams
HAXOXKJCHHUS HANpaBJICHUS CMEIICHUS pPaBHOBECHUS XMMHUYECKOH peakiuu M aHanu3 (HakTopoB,
BIIUSIOIUX HA CMEILEHNE XUMUYECKOTO PABHOBECHS
Paznea 6. PacTtBOpbI
Tema 6.1. OcHoBHOe coaepkaHue OK 01
[Tonsarue o OK 02

TeopeTuyeckoe o0yueHue
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pacTBopax PactBopenue kak pusuko-xumudeckuii mporecc. PactBopel. CriocoObl MPUTrOTOBIEHUS PACTBOPOB. OK 07
PactBopumMocTs. MaccoBasi oisi pacTBOpeHHOro BemiecTBa. CMBICT TIOKa3aTeNs MpeaeabHO K 2.1
JOTTYCTUMOMN KOHIICHTPAIIMHU U €T0 UCIOJIb30BaHUE B OLIEHKE SKOJIOTHYECKON 0€30MaCHOCTH.
[TpaBuita PKOJIOTHYECKHU TIEJIeCO00PA3HOTO TTOBEJICHUS B OBITY U TPYJAOBOM JIEATEIHHOCTH B LEJISAX
COXPAaHEHHUS CBOETO 3JIOPOBBbS M OKpPYXKAIOIIeW MPUPOTHON CpeIbl; OMACHOCTh BO3JACHCTBHUS Ha
JKUBBIC OpPTaHU3MbI ONIPE/ICIICHHBIX BEIIECTB.
Pemennie mpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a/laHUN Ha pPACTBOPHI, HCIIONIb3yEeMbIE B
OBITOBO M POM3BOJICTBEHHOM JEATEIHHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOe conepxaHue OK 01
Uccnenosanue OK 02
CBOMCTB JlabopaTopHbIe 3aHATHS OK 04
pacTBOpPOB IK 2.1
JlabGopaTtopHas pabota «[IpuroroBieHue pacTBOpPOBY.
[IpuroToBneHue pacTBOpPOB 3aJaHHOW (MaccoBo#, %) KoOHIEHTpamuu (C  TPAKTHKO-
OpPUEHTUPOBAHHBIMH BOIIPOCAMH) U OTIpeIelICHUE CpeIbl BOJHBIX PACTBOPOB.
Pemenue 3a1ay Ha MIPUTOTOBIIEHUE PACTBOPOB
IIpodeccuoHaTLHO-OPHMEHTHPOBAHHOE CO/Iep:KaHue (Coep:KaHNe MPUKJIATHOTO MOTY/JIs1)
Pa3nen 7. Xumusi B ObITY U IPOM3BOACTBEHHOI 1eATEJILHOCTH YeJ0BeKa OK 01
OK 02
Xumus B ObITY 1 (OCHOBHOE cofep:KaHHe OK 04
POM3BOACTBEHHO OK 07
i nearenpbHOCTH | TeopeTnueckoe o0ydeHHe
YeloBeKa IK2.1

Hogeilme OOCTMKEHHST XMMHYECKOM HAYKM M XHMHUYECKOW TexHoyioruu. Posib Xumuu B
0o0ecreueHnH YKOJIOTHYCCKOM, SJHEPTETUUSCKONW U MUILEBOH 0€30MacHOCTH, Pa3BUTHH MEIUITUHBI.
[TpaBwia moucka u aHAIM3a XUMHUYCCKOW MHPOPMAIIUU U3 PA3IMIHBIX UCTOYHUKOB (HaydHas U
yueOHO-Hay4Has JuTepaTypa, CpeacTBa MaccoBoi nHpopMaluu, cetb UHTepHer)

[MpakTnyeckne 3aHATHSA

[Touck u aHanu3 KEHCOB O MPUMEHEHUH XMMUYECKHX BEIECTB U TEXHOJOTHUM C y4eToM Oynmymieit
npoheCCHOHANBPHOM  JEATETbHOCTH 1O TeMaM: Ba)KHEWIINWE CTPOUTENIbHbIE MaTepualbl,
KOHCTPYKLMOHHBIE MAaTe€pHUalibl, KpPacKW, CTEKJIO, KEepamuKa, MaTepuajbl [ BJICKTPOHHKH,
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HaHOMATepUabl, TEKCTWIbHBIE BOJIOKHA, MCTOYHUKU JHEPIrUH, OPraHUYECKUE U MHUHEpasbHbIE
yAOOpeHUs, JIEKapCTBEHHBIEC BEIIECTBA, OBITOBASI XUMHUSI.
3amuTa: [IpeacraBienue pe3yabTaToB pelIeHus: KeHcoB B popMe MUHH-JIOKIIAA C Ipe3eHTaIeH

CamocrositensHas padboTta 2
IIpomexyToyHas aTTecTanus Mo JUCHUILINHE (AU PepeHIMPOBAHHBIN 3a4eT) 2
72

Bcero
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3. YCJIOBMS PEAJIU3ALIMYA TPOTPAMMBI OBIIIEOBPA3OBATEJIBLHOM
T CIUTLIAHBI

3.1. TpeOoBaHMSA K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Jnst peanuzauuy MporpamMMbl  JTUCUUIUIMHBL JOJDKHBI OBITh MPETyCMOTPEHBI
CIEIyIOIME CIEUUalbHbIe MOMEUIEHUS: y4eOHbI KaOMHET XMUMHUHU W/WIM Y4eOHOU
XUMUYECKOM J1abopaTopuH.

OGopynoBanue Yy4eOHOro kaOuHeTa (HArJIsIIHbIe MOCOOMsI): HAOOPHI
IAPOCTEP)KHEBBIX ~ MOJENEH  MOJIEKYJ, MOJEIN KPUCTAUIMYECKHX  PEMIETOK,
KOJUICKITUU TIPOCTHIX U CJIOKHBIX BEIIECTB W/MIIA KOJUICKIIUU MOJIMMEPOB; KOJUICKITUS
TOPHBIX TOPOJ] U MUHEpaIoB, Tabnuia MeHaeneeBa, yueOHbie (GUIBMBI, TUGPOBHIC
oOpa3oBaTeIbHbIE PECYPCHI.

Texnnueckue cpeacrBa O0y4YeHHMsi: KOMIBIOTEp C  YCTPOMCTBaMH
BOCIIPDOU3BEJCHUSI  3BYKa, NPHUHTEpP, MYJIbTUMEIUA-TIPOEKTOP C  DKPAHOM,
MYJIbTUMEIUMHAS T0CKA, YKa3Ka-MPe3eHTEep sl MPEe3EeHTAlUM.

OobGopynoBanue JjgadopaTopud M pado4YuX MeCT JIA0OPATOPUHM: MEH3YPKH,
MUTETKU-KANEeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYIbl, MPEIMETHbIE U MOKPOBHBIE
CTEKJIa, IJIAHIIETHI JJI KanelbHBIX peakinii, (GUIbTpoBalibHasi Oymara, TpOMBIBAIKH,
CTEKJISIHHbIE TMPOOUPKH, pe3UHOBbIE MpoOKH, (oHApUKH, HAOOpP PpEaKTHUBOB,
CTEKJISHHBIC MMAJIOYKHU, IITATUBBI JUIsi TPOOUPOK; MEPHbIC IUIUHJIPHI, BOPOHKH
CTEKJISSHHbIE, BOPOHKHM JAeluTenbHble wuauHapuueckue (50-100 mm), crynku ¢
necTuKoM, (ap@opoBbie YaIlIKK, MUHUETH, GUIBTPbHl OyMakHbIe, BaTa, Mapiid,
4acoBbI€ CTEKJIA, AJIEKTPOIUIUTKH, JAOOpPATOPHBIC IITATUBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOP ISl MOJYYEHUs] ra3oB (WJIM MpoOMpKa C ra300TBOJAHON TPYOKOil),
JIepKaTenu JJIsi MPOOUPOK, CKISTHKU JJI XPAaHECHUS PEaKTHUBOB, Pa3IaTOYHBIC JIOTKH,
xumudeckue ctakanbl (50, 100 u 200 mun); mImaTenau; MAHIETHI; TUTCIbHbBIC ITUIIIIBI;
CEeKyHIOMeEpHI (TaiiMepsbl), MepHble pooupku (Ha 10—20 mut) 1 MepHbIe KoJIOBI (25, 50,
100 u 200 mn), BoasHas OaHsi (MM TEPMOCTAT), CTEKJISIHHBIE MAJIOYKH; KOHUYECKUE
K0J10b1 st TUuTpoBanus (50 u 100 mut); MHAUKATOPHBIE OJIOCKU 715l onpenenenus pH
Y CTaHJApTHAs WHIMKATOPHAs IIKala; YHUBEPCAIbHBIN MHAUKATOP; NUIEeTKU Ha 1, 10,
50 ma (wam go3zatopsl Ha 1, 5 u 10 M), OrOpeTKH IJIS TUTPOBAHUS, MEIUIIMHCKUE
mmpuibl Ha 100-150 M, maGopaTopHble W/WiIM aHaTUTHYeCKHUe Bechl, pH-MeTpsi,
CYIIWJIBHBINA mKad, u JIp. TabopaTopHOE 000PYIOBAHUE.
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3.2. UudopmannonHoe odecnevyeHne peajsn3anu nNporpaMmmbl
OcCHOBHbIE HCTOYHUKH:
1.0.C.I'abpuensn, EctecTBo3Hanue, «Akagemus»-M.,2020
2. ®usnueckas u kojurongHas xumus, B.B.benuk, « Akanemusa»n-M.,2021
3. Ananutudeckas xumusi, FO.M.I'mybokoB, «Akanemusi»,M-.,2020
4 Iloypounsie pazpabotku no xumun @PuimumonoBa T.A Bosrop. roc. arp.
yHuB. 2019
JonoHuTEeIbHAS JIUTEpPaTypa:
1.I'abpuensu  O.C., OctpoymoB W.I'., CnagxoB C.A., HopodeeBa H.M.
[Ipaktukym: yuel. mocoOue ajst CTy. yupexkaeHuit cpen. npod. oopasoBanus. — M.,
2020.
2.Tabpuensu O.C., OctpoymoB WN.I'., CrnagkoB C.A. Xumus: nocobdbue s
noarotroBku k EI'D: yuel. mocobue st CTyl. yupexaeHuit cpe. mpod. ooOpazoBaHusl.
— M., 2020
3.T'a6puensu O.C, JIsicoBa I'.I'. Xumus. TecTsl, 3a1a4n U ynpakHeHuUs: yueo.
nmocoowue I CTy. yUpexaeHu cpe. mpod. odpazoanus. — M., 2019.
4.Epoxun FO.M., KoBanera U.b. Xumusa mana npodeccuili u crnenuaabHOCTEN
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO MpOoduIei: YYeOHUK ISl CTY/l. YUPEKICHHUM
cpen. mpod. obpazoBanms. — M., 2019.
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4. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM JUCIHUTIIUHBI

KoHTponb 1 oLeHKa pe3ysIbTaTOB O0yUYEHUs! OCYIIECTBISETCS IIPENOAaBaTeeM

B IIpoliecce TMPOBEACHUS MNPAKTUUYECKUX 3aHATUH U J1abOpaTOpHBIX padoT,
TECTUPOBAHMS, @ TAK)KE BBINOJHEHUS OOYYArOUIMMUCS HWHIWBUAYAJIbHBIX 3aJaHUM,
MPOEKTOB, HcclieqoBaHUN. Pe3ynbTaThl 0OydeHMsI ONpENeNsitoT, 4TO OO0ydyaroluecs
JNOJDKHBI 3HAaTh, IIOHMMaTb W JIEMOHCTPUPOBATH IO 3aBEPIUCHUU H3yYCHHUS
JUCLUIUINHBI.

Jns dopMupoBaHus, KOHTPOJISI U OIEHKH PE3yJbTaTOB OCBOCHUS Y4YeOHOMH
JUCUUIUIMHBL MCHOJIb3YETCS CUCTEMA OLEHOYHBIX MEPONPUATHH, MPEICTaBIISIOIIAs
cOo00H KOMIUIEKC y4e€OHBIX MEPONPUATHIA, COTJTACOBAHHBIX C pe3yJibTaTaMU 00y4YeHUs
u chopmynupoBanHbix ¢ ydetoMm PI'OC COO (mpeameTHbIE pPe3yiabTaThl IO

nucuumuinae) u GI'OC CIIO.

Tunsl 0oIEeHOYHBIX

Ne .
MeponpusiTHii

OK/IIK |Moayas/Pa3nen/Tema| Pesyabrat 00yueHus

OcHoBHOe conep:kanue

DopMyIMPOBATH
0a30BbIC¢ MOHATHA U
3aKOHBI XUMHH

Pa3gen 1. OcHOBBI
CTPOEHHS BellecTBa

1.1 |OK 01 |Crpoenue atTomoB Cocrasmsars xummnueckue | 1. Tect «Ctpoenne aToMoB

XUMHYECKUX (bopMyIIBI COeIMHEHHH B |XMMUYECKHUX 3JIEMEHTOB U

9JICMCHTOB U IpUpoaa |COOTBECTCTBUU CO npupoga XUMHYCCKOM CBA3UY.

XUMHUYECKOI CBA3ZHU CTEIEHBIO OKUCIICHUS 2. 3aga4u Ha COCTABJIEHHE

XUMUYECKHUX AJIEMEHTOB, |XUMHUYECKUX (OPMYIT

HCcxoas u3 BaJICHTHOCTH
u
QJICKTPOOTPpULIATCIIbHOCT
u

JIByXaTOMHBIX COEMHEHUN
(okcuaoB, CynbhHUIOB,
THAPUJIOB U T.I1.).

3. 3agaHus Ha UCHOJIb30BAaHUE
XUMUYECKON CUMBOJIMKHU U
Ha3BAHUU COEIUHEHH 110
HOMEHKJIaType
MEXIyHApOIHOTO COI03a
TEOPETUYECKON U MPUKIIATHOMN
XUMHUH U TPUBUAIBHBIX
HA3BaHMI JUIS COCTABIICHUS
XUMHYECKUX POpMYIT
JIBYXaTOMHBIX CO€JIMHEHUI
(oxcumoB, cynbhuaos,
TUAPUJIOB U T.11.) U APYTHUX
HEOPraHWYECKUX COCIMHEHUN
OT/ICIIbHBIX KJIaCCOB
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OK/IIK

Monayas/Paznen/Tema

PesyabraT 00yuenus

Tunsl oeHOYHBIX
MeponpUATHH

1.2

OK 01
OK 02

Ilepuoanueckuii 3aK0H
u tabauna J[. 1.
MenneneeBa

XapakTepHu30BaTh
XMMHUYECKHE IEMEHTHI B
COOTBCTCTBHH C UX
MI0JIO’KEHHEM B
IIEPUOIUYECKON CUCTEME
XUMHUYCECKHUX DJICMECHTOB
J.. Menneneepa

1. Tect «MeTtammnueckue /
HEMETaJNIMYSCKUE CBOMCTBA,
AIEKTPOOTPULATEIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHMHYECKHX 3JICMECHTOB B
COOTBETCTBHE C HX
AJIEKTPOHHBIM CTPOECHUEM U
MOJI0KEHUEM B MIEPUOIUYECKOM
cUCTEME XMMHYECKUX
anemenToB .M. MenneneeBay.
2. IlpakTueckue 3alaHus Ha
YCTaHOBJICHUE CBSI3H MEXKITY
CTPOEHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB U IEPUOAUYECKUM
W3MEHEHHEM CBOMCTB
XHMHYECKHX 3JIEMESHTOB U UX
COCAMHEHUH B COOTBETCTBUM C
nosoxxenueM lleproanyeckoit
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJjaHus HA
XapaKTEPU3ALUI0 XUMHUYECKUX
2JIEMEHTOB: «MeTamnueckue /
HEMETaJNIMISCKHUE CBOMCTBA,
AIEKTPOOTPUIIATETLHOCTD 1
CPOJICTBO K DJIEKTPOHY
XAMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX
AJEKTPOHHBIM CTPOEHUEM U
MOJIOKEHUEM B IEPUOIUYECKOM
CHCTEME XMMHUICCKUX
anemenToB JI.M. MenaeneeBa»

Pasznea 2.
XuMuuecKue
peakuuun

Xapakrepu3oBaThb
THUIIBI XUMHYECKHX
peakumii

KonTpoabnasi padora
«CTpoeHue BelecTBa U
XHMHYECKHE PeaKmnn

2.1

OK 01
OK 04

Tumel XUMHYECKUX
peakuuii

CocTaBiATh peakuuu
COEJIMHEHUS,
pasyio)xeHusi, oOMeHa,
3aMelleHus,
OKHUCJIUTEIBHO-
BOCCTAaHOBUTCJIBHBIC

1. 3amauyn Ha cocTaBJICHHE
YpaBHEHUU pEaKIUid:

— COGJIMHEHMUS, 3aMEIICHHS,
pas3ioxeHus, 0OMeHa;

— OKHCIIMTEIbHO-
BOCCTAHOBUTCIBbHBIX peaKL[I/II\/'I C
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OK/IIK

Monayas/Paznen/Tema

PesyabraT 00yuenus

Tunsl oeHOYHBIX
MeponpUATHH

pcaknumn

HCIIOJIL30BaHUEM METOIa
AIIEKTPOHHOTO OanaHca.

2. 3ajauy Ha pacyeT Macchl
BCIIECTBA MM 00BbEMA

ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIIIECTBA, MAcCe
WM 00BEMY OJTHOTO U3
YYacTBYIOIIUX B PEAKIIUU
BEILIECTB; PACUYETHI

Macchl (00bEMa, KOTMIecTBa
BEIIIECTBA) MTPOYKTOB PEAKIIUH,
€CJIU OJIHO M3 BEIIECTB UMECT
IPUMECH

2.2

DNEeKTPOIUTHYECKAS
JUccoLManus u
MOHHBII 0OMEH

CocraBisiTh ypaBHEHHUS
XUMHYECKHX PEaKIuu
HMOHHOTr0 00OMEHa ¢
y4acTHeM
HEOPraHUYECKIX
BEILIECTB

1. 3amanus Ha cOCTaBIICHUE
MOJIEKYJISIPHBIX U HOHHBIX
peaKuuii ¢ y4acTHUEM KHCJIOT,
OCHOBAHHI U COJICH,
YCTaHOBJICHUE U3MECHCHHUS
KHCIIOTHOCTH CPEIbI

2. JlaboparopHas pabota "Tumsl
XUMUYECKUX peakuui”

Pa3zpnen 3. Ctpoenue u
CBOMCTBA
HEOPraHU4eCcKHX
BelleCTB

HccaenoBarb cTpoenue
U CBOMCTBA
HEOpraHu4ecKHuXx
BeLeCTB

KonTpoabnas padora
«CBOHCTBA HEOPraHMYECKHX
BeLIeCTB)»
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OK/IIK

Monayas/Paznen/Tema

PesyabraT 00yuenus

Tunsl oeHOYHBIX
MeponpUATHH

3.1

OK 01
IIK..

Knaccuduxkarus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccugunuponats
HEOpraHU4ecKue
BEIIIECTBA B
COOTBETCTBHUH C UX
CTPOEHUEM

1. Tect «Homenknatypa u
Ha3BaHUE HEOPTraHUYECKHUX
BEILIECTB UCXO/IS U3 UX
XUMHYECKON (OPMYIIBI HITH
COCTaBJICHUE XUMUYECKON
(bopMyJITBI HICXOS U3 HA3BAHUSA
BEIIIECTBA 10 MEKTYHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3agauM Ha pacyeT MaccoBOM
JIONTU (MacChl) XUMHYECKOTO
aJieMeHTa (COeIMHEHNs) B
MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3aganHus 1Mo
KJaccuuKanuu, HOMEHKIIAType
U XUMHUYECKUM (OopMyTiaMm
HEOPraHWYECKHUX BEILECTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTuyeckue 3a1aHus Ha
ONPEACIEHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMHUYECKOM
CBSI3U M THIIA KPUCTAIUTMYECKON
peIeTKr
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OK 01
OK 02
IIK 2.1

Du3uKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BEILIECTB

YcranaBiuBaTh
3aBUCUMOCTH (hU3UKO-
XUMHYECKHUX CBOICTB
HEOPraHUYECKUX
BEILIECTB OT CTPOEHUS
aATOMOB U MOJIEKYII, a
TakKe THIIA
KPUCTaJUIMYECKOU
peueTku

1. Tect «OcobenHoctu
XUMHUYECKUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBAHHI,
aM(pOTEepPHBIX TUIPOKCUIOB U
CoJen».

2. 3agaHusi Ha COCTaBJICHUE
YPaBHEHUN XUMHUUYECKUX
peaKkuuii ¢ y4acTUEM MPOCTHIX U
CJIO’KHBIX HEOPTaHUUECKUX
BEIIIECTB: OKCHUIOB METAJIJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBAaHHI U
aM(pOTEepHBIX THIPOKCHIIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIINX UX CBOMCTBA
U CIIOCOOBI TOTY4EHUSI.

3. [IpakTHKO-OpUEHTUPOBAHHBIC
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Tunsl oeHOYHBIX

Ne | OK/TIK [Mopyas/Paznen/Tema| Pesyabrar 0o0y4yeHus .
MeponpusTH
TEOpeTUYECKHE 3aJJaHNs Ha
CBOIICTBA U MOJIyYEHHE
HEOpPraHMYECKUX BEILECTB
33 |OKO01 |HMnentudukanums HccenenoBars 1. ITpakTHKO-OpHEHTHPOBAHHBIE
OK 02 |HeopraHMuYecKHX KA4ECTBCHHBIC PEAKLIMK |3aaHUs 10 COCTABIICHUIO
OK 04 [Bemects HEOPraHUYECKUX XUMHUYECKUX PEAKIUN C
BELIECTB y4acTUeM HEOPraHUYEeCKUX
BELIECTB, UCIOJIb3YEMBbIX IS UX
UICHTU(UKAITIH.
2.JIaboparopnas paboTa:
“Unentuduxanms
HEOpPraHUYECKUX BEILECTB”

4 Pasnen 4. Ctpoenne u |UccienoBars crpoernue [ KonTposbHas padora
CBONCTBA U CBOMCTBA «CTpoeHue H CBOMCTBA
OpPraHu4ecKux OPraHu4ecKux OPraHM4YeCcKHUX BeliecTB»
BelleCTB BelleCTB

4.1 |OKO01 |[Knaccuduxarms, Knaccugunuponatb 1. 3anaHus Ha cocTaBieHHE
I[IK 2.1 |cTtpoenue u OPraHUYECKHE BELIECTBA |HA3BaHUI OPraHUYECKUX
HOMEHKJIaTypa B COOTBETCTBUU C UX COEJIMHEHUI 110 TPUBUATILHOU
OpraHUYECKUX CTpPOEHUEM WM MEXTYHapOIHON
BELICCTB CUCTEMATHYECKON
HOMEHKJIaType.
2. 3agaHusi Ha COCTABJICHUE
IIOJIHBIX ¥ COKPAICHHbIX
CTPYKTYPHBIX (OpMYyJT
OpraHMYECKUX BEIIECTB
OTJIEbHBIX KJIACCOB.
3. 3ajaun Ha onpezeseHne
npocTeiimen GopMyIIbl
OPTraHUYEeCKOU MOJIEKYJIbI,
UCXOJIs U3 DJIEMEHTHOI'O COCTaBa
(B %0)
42 [ OK 01 [CsoiicTBa YcTanaBinBaTh 1. 3amaHus Ha COCTaBJIEHUE
OK 02 |oprannueckux 3aBHCUMOCTb (PU3UKO-  |ypaBHEHUH XMMHUYECKUX
OK 04 |coennHeHun XUMUYECKUX CBOMCTB peakuuii ¢ yqacTueM
IIK 2.1 OpraHUYECKUX BEIECTB |OPraHMYECKUX BEIIECTB Ha

OT CTPOCHUSA MOJICKYJI

OCHOBAHMH HX COCTaBa U
CTPOCHUSI.

2. 3amaHus Ha COCTaBICHHUE
YPaBHCHHUI XHMHYCCKUX
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Tunsl oeHOYHBIX

Ne | OK/TIK [Mopyas/Paznen/Tema| Pesyabrar 0o0y4yeHus .
MeponpusTH
peaxkuuil, WUTFOCTPUPYIOLIUX
XMMHUYECKHE CBOICTBA C yYETOM
MEXAaHU3MOB IIPOTEKAHUSI
JIAHHBIX pEaKkLUi U
TFEHETUYECKOM CBSA3HU
OpraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuyeTtHble 321244 11O
YPaBHEHHUSM pEaKLUi C
y4acTUEM OPraHUYECKUX
BELIECTB.
4. Jlaboparopnas paboTa
“IIpeBpanieHuss OpraHUu4eCKUX
BELIECTB IpU HarpeBaHuu"
4.3 |OK 01 |HUnentuduxanus HccenenoBats 1.IIpakTKO-OpHEHTUPOBAHHbBIE
OK 02 |opranuueckux KA4ECTBEHHBIC PEAKIIMM |3aJaHUs 10 COCTABIICHUIO
OK 04 |BemiecTB, UX 3HAUEHHE |OpPraHUYECKHX XUMHYECKHUX PEaKIn ¢
I[IK 2.1 |u npumeHeHue B COEJIMHEHUH OT/ACJIbHBIX |y4aCTUEM OPraHUYECKUX
OBITOBOI 1 KJIACCOB BEIIECTB, B T.4. UCIOJIb3YEMBIX
IIPOU3BOJCTBEHHON JUI UX UIEHTU(PUKALUU B ObITY
JESATEIILHOCTH Y TIPOMBILIUIEHHOCTH.
YeJioBeKa 2.Jlaboparopnas paboTa:
“Unenruduxamnms
OPraHUYECKUX COCTUHEHUIN
OTJIEbHBIX KJIaCCOB”™
5 Paspea S. XapakTepu3oBaTh
Kunernueckue u BJIUSIHUE PA3JIMYHBIX
TepMoaMHaAMHUYecKHne |(GpaKTopoB Ha
3aKOHOMEPHOCTH paBHOBecHE H
NPOTeKAHUSA CKOPOCTbh XMMHYECKHX
XHMHYECKHX peakuui
peakuui
5 |OKO0l [CkopocTs XuMnu4eckux | XapakTepu3oBaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuil. XUMHUYECKOE |BIUSHUE KOHLIEHTPALMM |TEOPETUUYECKUE 3aaHMsI HA
I[IK 2.1 |paBHOBecue pearupyromux BeMecTB |aHanu3 (pakTopoB, BIMSIOIINX

U TEMIIEPATyphI HA
CKOPOCTb XUMHUYCCKUX
peakuuii
XapaxkTepru3oBaTh
BIIMSIHUE U3MEHEHUS
KOHLIEHTpAllMU BEIECTB,

Ha U3MEHEHUE CKOPOCTH
XUMHYECKOW PEaKIUH.
[IpakTUKO-OpUEHTUPOBAHHBIE
3a/laHus Ha IPUMEHEHUE
npunnuna Jle-Illatense mist
HaxXO0XJICHUs HalpaBJICHUS
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Tunsl oeHOYHBIX

Ne | OK/TIK [Mopyas/Paznen/Tema| Pesyabrar 0o0y4yeHus .
MeponpusTH
pEeaKLMK Cpeibl U CMEILEHHUsI PABHOBECHS
TEMIIEPATYpPbI HA XMMHUYECKON PEaKLIMU U aHAJIN3
CMeIlleHHE XMMUYECKOTO |(pakTOpoB, BIUSIOMINX HA
paBHOBECHS CMEIIEHUE XUMHUECKOT O
paBHOBECHS

6 HccnenoBarb

Pasaen 6. PacTsopbr HCTHHHBbIE PACTBOPBHI C
3aJaHHBIMH
XapaKTepuCTUKAMHU
6.1 | OK 01 |[TonsTue o pactBopax |Pa3nmuarh ucTUHHBIC 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 pacTBOPHI pacTBOPOB.
K 2.1 2. ITpakTUKO-OpHUEHTUPOBAHHBIEC
pacyeTHbIE 3a1aHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
IIPOU3BOACTBEHHOMN
JIeSITEIbHOCTH YeJI0BEKa
6.2 |OKO01 [HMccnenoBanue HccnenoBats pusuko-  |JlaboparopHas pabota
OK 04 |cBoiicTB pacTBOpOB xumuueckue cpoiicta  |“IIpuroroBnenue pacTtBOpoB”
IIK 2.1 VUCTUHHBIX pacTBOPOB
IT | IpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoiepKaHue PUKJIATHOTO
MO/1YJIAA)

7 Paspnen 7. OuennBatb 3amura keiica (c yueTom
Xumus B ObITY U NnocJie/ICTBUA OLITOBOM |Oyayuieil mpogeccunoHaIbLHOI
NPOU3BOJACTBEHHON |H MPOM3BOJCTBEHHOH |AeATeJIbHOCTH)
AeITeJIbHOCTH AesITeJIbHOCTH
YeJI0BeKa YeJI0BeKa ¢ MO3MIMI

IKOJIOTHYECKOH
Oe3onmacHoCTH
OK 01 |Xumus B OBITY H OuenuBath nocnenactsus |Ketic (c yuetom Oyaymei
OK 02 |mpon3BOICTBEHHOU OBITOBOM 1 npodeccuoHanbHOMI
OK 04 |nesTenbHOCTH IIPOU3BOACTBEHHOMN JIESATEIBHOCTH)
OK 07 |4enoBeka JIEATENBHOCTH YesoBeka |Bo3MOKHbBIE TEMBbI KEHCOB:
IIK 2.1 C MO3ULUI 1. I[Torennenue kuMara u
JKOJIOTUYECKON BbICBOOOKIEHUE Ta30BbIX
0e30MmacHOCTH THJIPaTOB CO JIHA OKeaHa.

2. byaymue marepuansl AJist
aBua-, MalIuHO- U
prUOOPOCTPOCHHS.
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OK/IIK

Monayas/Paznen/Tema

PesyabraT 00yuenus

Tunsl oeHOYHBIX
MeponpUATHH

3. HoBble maTepuansl ams
COJTHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX TPENapaToB
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