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Pabouast mporpamMmma y4eOHON JUCIUIUIMHBI pa3padoTaHa Ha ocHoBe: — [Ipuka3
MunucrepctBa npocseuieHusi Poccuiickoit @enepauuu ot 24.08.2022 No 762 «O06
yrBepknennn [lopsaka opraHu3anmuyi W OCYHIECTBICHHS — 00pa3oBaTEIbHOM
NEeSATEIBHOCTH MO 00pa3oBaTelIbHBIM MpPOrpaMMaM CpeAaHero mnpodeccruoHaIbHOTO
oOpaszoBanus» (3apeructpupoBaHo B MuHucTepcTBe IOCTUIMU  Poccuiickoii
®epneparuu 21.09.2022 Ne 7016)

— IIpuka3z MunucrepctBa npocselienus: Poccuiickoin @enepanuu ot 12.08.2022
No 732  «O BHeceHMM U3MEHEHUW B  (denepanbHbIi  TOCYIapCTBEHHBIN
oOpa3oBaTeNbHBIM CTAaHAAPT CPEAHEro O00IIero o0pa3oBaHUs, YTBEPKICHHBIN
npukazoM MuHuctepcrBa oOpa3oBaHusi M Hayku Poccuiickoit ®epepauuu Ot
17.05.2012r. Ne413» (3apeructpupoBano B MuHuctepcTBe roctulii Poccuiickoii
Oeneparuun 12.09.2022 Ne 70034)

— HHCTpYKTUBHO-METOAUYECKOE MUCBMO JlemaprameHTa TroCyaapCTBEHHOM
MOJIMTUKKM B cepe  cpemHero  MpoPecCHOHAIBHOTO  00pa3oBaHHMs U
npodeccuonanbHoro o6ydenus or 20.07.2020r. Ne 05-772 1o opra"uzainuu
NPUMEHEHUSI  COBPEMEHHBIX  METOJMK W  MNpPOrpaMm  MpenojaBaHusl IO
o0ureo0pa3oBaTeNbHbIM JUCIMIUIMHAM B CHCTEME CpPEJHEro MNpodeccCHOHaIbHOTO
o0pa3oBaHUs, YYUTHIBAIOIIMX O0Opa3oBaTelibHbIE MOTPEOHOCTH  OOYyYarOIIHUXCS
o0Opa3oBaTeIbHBIX OpraHu3alni, peanu3yonmx IPOrPaMMBbI CpEIIHETrOo
po¢eCCUOHAIBHOTO 00pa30BaHUUS

— Ilucemo [lemapTameHTa TOCYJapCTBEHHON TMOJIUTHKA B cdepe CpeaHero
npodeccruonanbHOro 00pazoBaHus U MpodecCHuoHANBHOTO 00yueHus MuHHCTEpCTBA
npoceenieHust Poccuiickoit @enepaunu ot 14.04.2021r. Ne05-401 «Meroguueckue
PEKOMEHIAIMY TI0 PeaTU3aIiy CPEAHETO 00IIeT0 00pa3oBaHUs B MPEEIax OCBOCHHUS
o0pa3oBaTeIbHON MporpaMMbl  CpeAHEro MnpodecCUOHANIbHOrO  00pa30BaAHUSIN—
[Ipumepnass  pabouas  mporpamma 00111€00pa30BaTEeIbHON  AUCIUTLIIUHBI
«Marematuka» s ipodeccHoHaIbHBIX 00pa30BaTENbHBIX OpraHu3aluil (0a30BbIN
ypOBEHb, BapuaHT 2), paspaboranHas MHCTUTYTOM pa3BuTHA MNpodhecCHOHAIBHOTO
obpazoBanus, 2022r.

Opranuzanusi-pazpadoruuk: [ BITIOY «I'9T»
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1. OBIIIAS XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITIPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUATIIUMHBI «XUMUST»

1.1. MecTo IMCHUILVIMHBI B CTPYKType OCHOBHOII MNpPo(ecCHOHATbHOI
00pa3oBaTeJIbHON NPOrPAMMBI
O6mieoOpazoBaTeabHas JTUCIATUINHA «OCHOBBI 0€e30MacCHOCTH

JKM3HEAEATeJIbHOCTH) SIBISIETCS 00s3aTENIbHOM 4acThio 00111€00pa30BaTEILHOTO
UKIa o0pa3oBaTeNbHON MporpamMmbl B cooTBeTcTBUU ¢ PI'OC mo cnernumanbHOCTH
13.02.06« Peneitnas 3ammra 1 aBTOMATU3aLMS JIEKTPOIHEPTETUUECKUX CUCTEM

1.2. lleqin ¥ nuIaHMPYeMble pe3yJabTAaThl 0CBOCHHUS JUCHUILIHHBI

1.2.1. leau u 3aa4y JTUCHUTLIIMHBI

@OpMHUPOBAHUE Y CTYJCHTOB MNPEACTABICHUS O XHUMHUYECKOM COCTaBISAIOLICH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUpPA KaK OCHOBBI MPUHSTUS PEIICHUN B dKU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO TTOBEJICHUS B IPUPOIHOM Cpejie.

3agaum TUCUMIJINHBI:

1) chopmupoBaTh NOHMMaHHE 3aKOHOMEPHOCTEW TMPOTEKAHUS XWMHUUYECKHX
IPOLIECCOB U SIBJICHUM B OKPYXKAKOWIEH Cpele, LEIOCTHOM HAy4YHOM KapTHUHBI MHPA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh yMEHHUS COCTaBIATh (POPMYJIBI HEOPraHUYECKUX W OPraHUYECKUX
BEILIECTB, YPABHEHUSI XUMUYECKUX PEaKINM, OOBICHATh UX CMBICI, HHTEPIPETUPOBATH
PEe3yJbTAaThl XUMHUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaThb  HaBBIKM  TMPOBEACHHUS  MPOCTEUIINX  XHUMHUYECKHUX
OKCIIEPUMEHTAJILHBIX ~ UCCJENIOBAaHMM €  COOJNIOJIEHHEeM TpaBui  0€30MacHOro
oOpaleHust ¢ BEIIECTBAMH U JIaOOPATOPHBIM 000PYI0BAaHHUEM;

4) pa3BUTh yMEHHUS HWCIOJIH30BaTh MH(GOPMAIMIO XUMHUYECKOTO XapakTepa u3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopMupoBaTh YMEHHS MPOTHO3UPOBATH MOCIEICTBUSI CBOEH JEATENbHOCTU U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMHupoBaTh MOHUMAHHE 3HAYUMOCTH JIOCTIKCHHH XMMUYECKOW HAYKU U
TEXHOJIOTUI JJIsl pa3BUTHUS COIIMATBHON U TPOU3BOJACTBEHHOM cep.



1.2.2. Ilmanupyemblie pe3yJbTaThl 0CBOeHHsI 001e00pa3oBaTeJbHOM TUCHUILINHBI B cooTBeTcTBUH ¢ PI'OC CIIO n

Ha ocHOoBe PI'OC COO

Koa n Ilnanupyemble pe3yJbTaThl 0CBOCHHS AUCHHILTUHBI
HAMMEHOBAHH
e

popmupyembIx O6mmue! JMcuunIMHAPHbIE?

KOMITeTEeHI Ui

OK 01. B yacTu TPyA0OBOI0 BOCIIMTAHHSA: - BJIAJETh CHUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpas  BKIIOYAECT:

BriOupats - TOTOBHOCTh K TpPYAYy, OCO3HaHHWE IEHHOCTH | OCHOBOIOJIAraloue MOHATHS (XUMHMUYECKUI 3JIEMEHT, aToM, 3JeKTPOHHas

CrocoObl MacTepcTBa, TPYAOI00UE; o0oJiouka aToma, s-, p-, d-3JIeKTpOHHbIE OpOUTAI aTOMOB, HOH, MOJIEKYJa,

pelieHus 3aJa4 | - TOTOBHOCTh K  AKTUBHOW  JESATEIBHOCTH | BAJICHTHOCTb, DJIEKTPOOTPULATENIBHOCT, CTENEHb OKHCICHMS, XUMHUYECKas

npoeCCHOHAN | TEXHOJIOTHYECKOW U COIMAIbHON HANPaBIEHHOCTH, | CBS3b, MOJIb, MOJISIpHAs Macca, MOJIAPHBIA O00BEeM, YTIIEPOJHBIA CKEJeT,

bHOU CMOCOOHOCTh ~MHUIIMMPOBATH, IUJIAHUPOBATh W | QyHKIMOHANbHAS TPYyINa, paguKal, U30MEpHs, U30Mephl, TOMOJIOTHYECKUN

NeSITETHHOCTH | CAMOCTOSITENIEHO BBITIOJHATE TAKYIO JACATENBHOCTD; | PSI, TOMOJIOTH, YTIIEBOJOPOIbI, KHCIOPOA- M a30TCOACPIKAIINE COSTUHEHHS,

OPUMEHHUTENbH | - UHTEpeC K pa3InYHbIM cdepam | OMOJIOTHUECKH aKTHBHBIE BellecTBa (YIJIEBOJBI, JKUPbI, OEIKH), MOHOMED,

0 K Pa3InYHBIM | IPOPECCHOHATBHON eI TETFHOCTH, MOJIUMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE  COCTUHEHUS,

KOHTEKCTaM OBianenne  YHHBEPCAJIBHBIMH  y4eOHBIMH | KpUCTAJUIMYECKasl pEIIeTKa, THUIlbl XMMUYECKHX peakIHuid (OKUCIUTEIBHO-
M03HABATEJIbHBIMH AeiiCTBUSIMU: BOCCT@HOBHTENBHBIC, DK30-U IHIOTEPMHUYECKHUE, PEaKIINd MOHHOTO 00OMeHa),
a) 0a30BbIe JIOTHYECKHe AeCTBUS: pacTBOp, ANMEKTPOIMUTHI, HEAIEKTPOIUTHI, FITEKTPOIUTUYECKAs TUCCOLUAIINS,
- CaMOCTOSITENILHO (dbopmyIHpOBaTh U | OKHCITUTEIh, BOCCTAHOBUTEINb, CKOPOCTh XHMHUYECKON PEaKIH, XUMUIECKOE

aKTyaJM3HpOBaTh MPOOJIEMy, paccMaTpuUBaTh €e
BCECTOPOHHE;

- YCTaHaBIMBATh CYIICCTBCHHBIH TNPU3HAK WIH
OCHOBAaHUA OJIA CpaBHeHI/Iﬂ, KJ'IaCCI/I(l)I/IKaHI/II/I nu
00001IeHUS;

- ONpeAensaTh MEIH JCATEIbHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTUKCHHUS,
- BBIABJIIATDH 3aKOHOMepHOCTI/I " HpOTI/IBOpe'-H/IH B
paccMaTpUBaEMbIX SIBJICHHSX;

3a7aBaTh

paBHOBECHE), TEOPHMM U 3aKOHBI (T€OpHUs XMMHUYECKOTO CTPOEHUs
opranmyeckux BemectB A.M. byrtnepoBa, Teopus 3IEKTPOIUTHYECKOU
aucconuanuy, nepuogudeckui 3axod .M. Menneneesa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH, (HAKTOJIOTHUECKHE
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJyYEHUH U O€30M1acCHOM HCIOJIb30BAHUHU
BAKHEHIINX HEOPraHWYEeCKUX U OpraHMYecKuX BEIIeCTB B OBITY U
IIPAKTUYECKOU IeATEIbHOCTH YEII0BEKA,

- YMEThb BBISABIITh XapaKTEpHbIE MPU3HAKK M B3aHMOCBSI3b H3YUYEHHBIX
MIOHATUMN, IPUMEHATH COOTBETCTBYIOILIUE ITOHATHUS IIPU OIIMCAHUU CTPOCHUS U




- BHOCHTb KOPPEKTHBBI B  JI€ATEIHHOCTD,
OLICHUBATh COOTBETCTBHE PE3YyJbTATOB IEJSIM,
OIICHUBATh PUCKHU MOCIIEACTBUI NE€SITEIbHOCTH;

- pa3BUBATh KPEATHBHOE MBIIIJICHHE TIPU PELICHUH
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbBIE HCCAEA0BATEIbCKHE 1eHCTBHS:

- BJIQJeTh HaBBIKAMH Y4eOHO-HCCIIET0BATEIBCKON
u MPOEKTHOI NEeSITeNIbHOCTH, HaBbIKAMU
paspenieHus mpooem;

- BBISBJISATH TNPUYUHHO-CIEACTBEHHBIE CBS3H U
aKTyaJu3UpOBaTh 3a/1a4uy, BBIABUTATh THUIIOTE3Y €€
pernieHus, HaxOJIUTh apTyYMEHTHI TUTST
JI0Ka3aTelIbCcTBa CBOMX YTBEPXKACHHM, 3a7aBaTh
rapaMeTphl U KPUTEPUU PEIICHHUS;

- aHaJU3MpOBATh TOJYYECHHBIE B XOAE PEIICHUS
3a/1aud Pe3yJbTaThl, KPUTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATENIbHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- YMETb HWHTETPUPOBATH 3HAHUSA U3 Pa3HBIX
MpeIMETHBIX 00IacTel;

- BBIBUTaTb  HOBBIE  HJIEH,
OpUTHHAJIBHBIC TIOJIXO/IbI K PEIICHUS;
- CIIOCOOHOCTD UX MCIIOJIb30BAHMUS B
MTO3HABATEJIBHON U COLMATIBHON MPAKTUKE

npeajaraTtb

CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M HUX IPEBPALICHUN;

BBISBJIATH ~ B3aUMOCBSI3b  XMMUYECKMX 3HAHMM C  TOHATUAMH U
NpeACTABJICHUAMU APYTHUX CCTCCTBCHHOHAYYHLIX MMPECAMETOB,

- yYMeTb HCNOJb30BATh HANMEHOBAaHUS XUMHUYECKUX  COEIMHEHUU
MEXIYHAPOJHOTO COK3a TEOPETUYECKOM W MNPUKIAJHOM XHUMHUU H

TPUBHUAJIbHbBIC HA3BaHHS BAKHEHIINX BEIECTB (ITUIICH, Al[eTUIICH, TIUIEPHH,
denon, Qopmanbaeru, yKCyCHas KHCIOTa, TJWIMH, YrapHbBIH Tas,
YIJIEKUCITBIN Ta3, aMMHUaK, TallieHas U3BeCTh, HEeTallleHass U3BECTh, MTUThEBAs
colla W JIPYTHX), COCTABIATH (HOPMYJIbI HEOPTaHMUYECKUX M OPraHUYCCKHUX

BCIICCTB, YPABHCHUA XHUMUUCCKHX peaKuHﬁ, 00BICHIATL HX CMBICII,
MIOATBEPKIATh XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU SKCIICPUMECHTAMU W 3allUCAMHA ypaBHeHI/Iﬁ XUMHUYECKUX
peakuuii;

- YMCEThb YCTaHaBJIMBATh MNMPUHAAJICKHOCTE HU3YYCHHBIX HCOPraHUMYCCKUX U
OpPraHMYECKUX BEIIECTB K OINpPEECICHHBIM KJlaccaMm M IpynnaM COeIMHEHHH,
XapaKTCpPU3oBaTb HUX COCTaB U BaXHEHTIITHE CBOﬁCTBa; OonpeacIsATb BUABI
XUMUYECKHUX CBs3el (KOBAJIEHTHAs, MOHHAs, METAJJIMYEeCKas, BOJOPOHAs),
THUIIBI KPUCTAJUIMYCCKUX PCIICTOK BEIICCTB, KJ'IaCCI/I(i)I/IHI/IpOBaTB XUMHUYECKHUC
peaKkiuy;

- chopMupoBaTh TPEACTABICHHUS: O XHUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHPA, POJIM XUMHHM B TO3HAHUM SIBIICHUU
MpUpPOAbl, B (OPMHUPOBAHUM MBIIUIEHUS U KYJbTYypbl JUYHOCTH, €€
(yHKIIMOHATEHOW TPaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUS MPAKTHUYECKUX
3a/1a4 U HKOJIOTMYeCKd OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEE;

- YMeThb MpPOBOAMTH pacyeTbl MO XUMHUYECKUM (opMmyjamM M YpaBHEHHUSIM
XUMHUYECKHX  peakluuid ¢  HCMHONb30BaHHMEM  (U3MUYECKUX  BEIUYHH,
XapaKTepU3yIOUINX BEIIeCTBAa C KOJMYECTBEHHOH CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIECTBA; WCIOIb30BATh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA I IPUHATHUA pemeHHﬁ B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM




OK 02.
Hcnonb3oBath
COBPEMECHHEIC
CpencTBa
MIOMCKa,
aHanuza u
UHTEPIIPETAINN
uHopmauu u
UH(POPMALMOHH
bIC TEXHOJIOTHUH
TUTST
BBITIOJTHEHUS
3amaq
npodeccroHan
BHOU
JIESITSIIbHOCTH

B 001acTMIIEHHOCTH HAYYHOT'O MO3HAHUSA:

- c(hOpMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HAyKW U OOIIECTBEHHOW MpPaKTUKH,
OCHOBaHHOTO Ha Jiasnore KYJBTYP,
CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeCTa B
IIOJIUKYJIETYPHOM MHUPE;

- COBEPILIECHCTBOBAHHE S3BIKOBOM U YHMTATEIHCKOM
KYJIbTYpPbl KaK CpEJICTBAa B3aUMOAECHCTBUS MEKIY
JIIOAbMHA W ITIO3HAHUSA MHUPaA;

- OCO3HaHUE LEHHOCTU HAYYHOU JI€ATEIbHOCTH,

FOTOBHOCTb  OCYHIECTBJIATH  MPOEKTHYIO U
HCCIIE0BATEILCKY IO JeATEIbHOCTD
VHJVBHIyaJbHO U B TPYIIIIE;

OBiaieHHe  YHMBEPCAJIBbHBIMM  Y4eOHBIMH

NMO3HABATEJIbLHBIMU /1€l CTBUSIMM:

B) pabora ¢ undgopmaiueii:

- BJIQJICTh HABBIKAMH TOJIyYCHUS UH(POPMAIUU U3
WCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIILHO
OCYIIECTBIISATh OUCK, aHAJIN3, CUCTEMATHU3ALMIO U
WHTEPIIPETAINIO HHPOPMAITUH PA3TUIHBIX BUIOB U
(dhopm mpencTaBIeHUs,

- co3laBaTh TEKCThl B Pa3IUYHBIX (opmarax c
y4eTOM Ha3HAYeHUs WHPOPMAIMK W IIeJICBOKH
ayJIMTOpUH, BBIOUpAs ONTHMAIbHYIO GdopMy
MIPEACTABICHUS U BU3YyaJTU3AIIHH;

- OICHWBATh JOCTOBEPHOCTh, JETMTUMHOCTH
nH(OpMAIN, €€ COOTBETCTBUE IPABOBBIM U
MOPaJIbHO-ITHUYECKUM HOpMaM;

- HCIIOJIB30BaTh CpeJCTBA WH(OPMAINMOHHBIX W
KOMMYHHUKAITUOHHBIX TEXHOJOTHUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHM3aIlMOHHBIX  3a7a4y ¢  COOMI0JeHHEM
TpeOOBaHMIT SPrOHOMUKH, TEXHUKH 0€301MacHOCTH,

- yMeThb IUIAHUPOBAaTh M  BBINOJHATH XUMHUYECKUH  OKCHEPHUMEHT
(mpeBpallleHHsT OpPraHMYECKHUX BEIIECTB TMpPU HArpeBaHUH, MOTyYEHHUE
STWIEHA U U3YyYEHHE €ro CBOMCTB, KaU€CTBEHHBIE PEaKLMU Ha allbJEeTHU[bI,
Kpaxmall, YKCYCHYIO KHUCIJIOTY; JeHarypauus O€JKOB IpH HarpeBaHUU,
[BETHBIE peaKkmuu OENKOB; TPOBOAWTH pEAKIUH HOHHOTO OOMEHa,
OTIpECTISATh CPely BOAHBIX PACTBOPOB, KAUECTBEHHBIEC PEaKIIMU Ha Cyibdat-,
KapOOHaT- M  XJOpPUA-aHHOHBI, HA  KaTHOH  AaMMOHHUS;  pellaTh
JKCTIEpUMEHTANIbHBIE 3agaur 1Mo TemaMm "Metamel" u "Hemeramnsl") B
COOTBETCTBUHM C TpaBWIAMH TEXHHKH O€30MacHOCTH IpH OOpaIieHUuH C
BEIIECTBAMU U JaOOPATOPHBIM O0OPYIOBAaHUEM; MPEICTABIATH PE3YyJIbTaThl
XMMHUYECKOT0 IKCIIEpUMEHTa B (hopMe 3aIiCH YPaBHEHHH COOTBETCTBYIOIINX
peakuuii 1 GopMyJIUPOBAThH BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETb aHAJU3UPOBATh XUMHUYECKYIO0 HH(POPMAIIHIO, TOTYYaeMyI0 U3 pa3HbIX
HCTOYHUKOB (CpeACcTB MaccoBoi nHpopmanuu, cetb IHTEpHET U ApyTHE);

- BJIAJETh OCHOBHBIMH METOJAaMH HAy4YHOI'O IIO3HAHUS BEIIECTB U

XUMHYECKMX  SIBICHUM  (HaOironeHue,  M3MEpeHHe,  AKCIEPUMEHT,
MOJIETTUPOBAHUE);

- YMeThb MpPOBOAMTH pacyeTbl MO XUMHUYECKUM (opMmyjamM M YpaBHEHHUSIM
XMMHUYECKMX PEaKUMH C  HUCMOJNb30BaHUEM  (U3UUYECKUX  BEJIMYHMH,

XapaKTepU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: MaccChl, 00beMa
(HOpManbHbIE YCJOBHS) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOJIb30BATh
CUCTEMHbIE XMUMHUYECKHE 3HAHUS JJIs NPUHATHS PELIEHUN B KOHKPETHBIX
KHU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




TUTHUEHBI, pPECypcocOEepeKeHMs, NPaBOBbIX U
THYECKUX  HOPM, HOPM  HH(POPMAIMOHHOM
0e30IMacHOCTH;

- BJIa/IeTh HaBbIKAMH PaclO3HaBaHMS U 3aILUTHI
nHpopManuu, THOOPMAITMOHHON 0€3011aCHOCTH
JIMYHOCTH;

OK 04.
OddexTuBHO
B3aWMO/JIEUCTBO
BaTh U
paboTath B
KOJUIEKTHUBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOATEJIBHOCTH U CAMOOIPEEIIEHUIO;
-OBJIAJICHUE HaBBbIKAMH y4eOHO-
HCCIIEIOBATENBCKOM, TMPOEKTHOM W COUUAIBHOU
JeSATEIbHOCTH;

OBaanenue YHHMBEPCAJIbHBIMH
KOMMYHHMKATHBHBIMM JACHCTBUSIMM:

0) coBMeCTHAas 1eATeJIbHOCTD:

- TIOHMMaTh W UCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUYaJIbHOU paboThI;

- NpUHMMAaTh LEIH COBMECTHOM JI€ATEIbHOCTH,
OpPraHu30BbIBaTh U KOOPJIUHUPOBATH JACHCTBUS MO
€€ JIOCTMKEHUIO: COCTaBJIATh IUIaH JIEWCTBUM,
pacnpenesaTh poJii ¢ Y4ETOM MHEHU YYaCTHUKOB
00CyXJaTh pe3yiabTaTbl COBMECTHOM paboThI;

-  KOOpPJIIMHUPOBAaTh U BHIMOJHATH paboTy B

YCIIOBUAX pealbHOro, BUPTYAJILHOT'O u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
- OCYIIECTBJIATH IIO3UTUBHOE CTPATErHYECKOE

MOBEJICHNE B PA3IMYHBIX CHUTYalUSX, MPOSBISATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM
OBJaieHHe YHMBEPCAJIBLHBIMH PeryasiTHBHBIMHA
AefiCTBUAMMU:

') NPUHATHE ce0s U APYrUX JIoaeii:

- IPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX JTHOAEH
MIPU aHAJIN3E PE3YyJIbTATOB JEATEIbHOCTH;

- IpPU3HABaTh CBOE IPABO U MPABO IPYTUX JIOAECH

- yMeThb IUIAHUPOBAaTh M  BBINOJHATH XMMHYECKUH  DKCHEPHUMEHT
(mpeBpallleHHsT OpPraHMYECKHWX BEIIECTB MpPU HArpeBaHUM, MOJyYEHUE
STWIEHA U U3YyYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEaKLMU Ha albJETHU[BI,
Kpaxmall, YKCYCHYIO KHUCIJIOTY; JeHaTrypauus O€JKOB IpH HarpeBaHUH,
LIBETHbIE peakuuu O€NKOB; MPOBOAUTH pEAKUUH HOHHOIO OOMEHa,
OTIpENIeNIATh CPey BOIAHBIX PACTBOPOB, KAUECTBEHHBIE PEAaKLMU Ha Cyibdar-,
KapOoOHAaT- M  XJIOPUA-aHHOHBI, HAa  KATHOH  aMMOHHS;  pellaTh
JKCIIEpUMEHTaJbHbIE 3afauu 1no TeMaM "Metamnel" u "Hemeramnel") B
COOTBETCTBUM C IpaBWIAMU TEXHUKH O€30IaCHOCTH IpH OOpaIleHUuH C
BEILIECTBAMHU M JaOOPATOPHBIM O0OPY/IOBAaHUEM; MPEICTABIATH PE3YJIbTaTh
XMMHUYECKOT0 IKCIIEPUMEHTA B (hOpMe 3aIUCH YPaBHEHHH COOTBETCTBYIOIINX
peaxiuii 1 GopMyITHPOBATH BHIBOJIBI HA OCHOBE 3THX PE3yJIbTATOB




Ha OIINOKH;
- pa3BHBAaTh CIIOCOOHOCTH TOHUMATh MHUP C
MTO3UIUH JIPYTOTO YEJIOBEKa;

OK 07.
CopelicTBOBATH
COXpaHEHHUIO
OKpYyXKarollein
Cpebl,
pecypcocOepex
CHHUIO,
MPUMEHSITh
3HaHUs 00
W3MEHEHUU
KITUMarTa,
MIPUHIIUTIBI
OepeKITUBOTO
MIPOU3BO/ICTBA,
3P PEeKTHBHO
IIEUCTBOBATH B
YpE3BbIYANHBIX
CUTYaIUAX

B 001acTH 3K0JI0r14e€CKOro BOCIIUTAHUA:

- chOPMHUPOBAHHOCTh IKOJIOTUYECKON KYIJBTYPHI,
MOHMMAaHUE BIHAHHUA COLHMAJIBbHO-3KOHOMUYECKHUX
MPOLIECCOB  HAa  COCTOSIHUE  NPUPOAHOM U
COIIMAIPHOM  CpPENbl, OCO3HaHWE TJI00aTHLHOTO
XapakTepa dKOJOTHIECKUX MPOoOIIeM;

- IUIAHUPOBAaHUE U OCYLIECTBICHUE JEUCTBUN B
OKpYy Kalolllel cpeie Ha OCHOBE 3HAHUS leJel
YCTOMUYHUBOTO Pa3BUTHS YEJIIOBEUECTBA;

AKTUBHOE HENpUATHE JACHCTBUM, MPUHOCAIINX
BpEJl OKPYKarOUIEH CpeLE;

- yMEHHE TPOTHO3UPOBATh HEOJATONPHUATHHIC
9KOJIOTUYECKHUE TIOCIEACTBUSL TPEANPUHUMAECMBIX
JEUCTBUM, IPEOTBPAIATh UX;

- paciuimpeHnue OITBITA

9KOJIOTUYECKOW HAIIPaBJIECHHOCTH;
- OBJIaJICHHE HaBBIKAMHU y4eOHO-
HCCIIEIOBATEIBLCKOM, MPOEKTHON U COIMATIbHOM
JIeITEeIIbHOCTH,

JACATCIIBHOCTH

- chopMupoBaTh TPEACTABICHHUS: O XHUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHPA, POJIM XUMHHM B TO3HAHUM SIBIICHUU
npupoabl, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(yHKIIMOHATEHOW TPaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUs MPAKTHUYECKUX
3a/1a4 U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 370POBBIO
MIPUPOAHOM CPEAE;

- YMEeTh COOJIIO/IaTh MPABHIIA YKOJIOTHUECKH IIeJIECO00Pa3HOTO MOBEACHHS B
ObITY U TPYJOBOW NESATENLHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBBS U
OKpY Karolllel TPUPOJHONW Cpe/bl, YUYUTHIBATH ONACHOCTh BO3JCHCTBHS Ha
YKUBBIE OPraHU3MBbl OIPEICICHHBIX BEIIECTB, MOHUMAas CMBICI IOKa3aTest
MpeIETbHON TOMyCTUMOW KOHUEHTPALIMU




2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJIBHOM
JAUCHUTIJIMHBI « XUMUWUS»

2.1. O0bem AUCHMILIMHBI U BUABI Y4e0HO padoThI

Bup y4yeOHoi padoThl O0beM B yacax
O0beM 00pa3oBaTeJIbHON NMPOrPpaMMbl I CHHUILIHHbBI 72

B T.Y.

OcHoBHOe coep:kaHue 64

BT. Y..

TEOpeTUIeCcKoe 00yIeHHE 30
IIPAKTUYECKUE 3aHATUS 24
nabopaTOpHbIE 3aHATUS 10

IIpodeccnonaIbHO-OPHEHTUPOBAHHOE COAEPKAHUE (COepPKAHME

NPHUKJIATHOTO MOIYJIs1) 6
BT. 4.

TeopeTHyecKoe 00ydeHne 2
IIPAKTUYECKUE 3aHIATHS 4
IIpomeskyTouHasi aTTecTalUs (3a4eT) 2

10




2.2. TeMaTH4YeCKHUI IVIAH U COACPKAHNE JUCHMIIHHbBI

HanmenoBanue Conep:xanue yueOHOro MatepuaJia (OCHOBHOE U MPO(decCHOHAIBLHO-OPHUEHTHPOBAHHOE), OB1eM YaCOB dopmupyemble
pa3aesioB U TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJ/Ib KOMIIeTEHIIUH
1 2 3 4
OcHoBHOe coep:KkaHue 64
Paznen 1. OcHOBBI CTPOEHUS BellleCcTBa 6
Tema 1.1. OcHoBHoOE coepraHue 4 OK 01
Crpoenue aToMOB
XEMHUECKIX Teopernyeckoe o0y4yenune 2
3JIEMEHTOB U _ _
npupona CoBpeMeHHast Mojenb CTpoeHuss aroMa. CHUMBOJWYECKHM S3BIK XUMHUH.XUMHUYECKUNW 3IIEMEHT.
XHMHYECKOi OnekTpoHHas KoHurypauus aroma. Knaccudukanuss XMMHYECKUX 3JIEMEHTOB (S-, p-, d-?J'IeMeHTI)I).
CBSI3H BanentHele  2nexkTpoHbl.  BaneHTHOCTH. ONEeKTpOHHAas  NpUpPOJa  XMMHYECKOM  CBA3M. 2
DNeKTpOOTPUILIATETFHOCTh. Buabl XuUMUYeCKOM CBsi3M (KOBaJIGHTHAas, HWOHHAs, MeETaJUTUNYEeCcKas,
BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa3oBaHMs
IIpakTnyeckune 3aHATHS 2
Pemenne 3amaHuii Ha MCHOJB30BaHUE XUMUYECKOM CHMBOJIMKM W HAa3BaHMM COEIMHEHHMM 11O
HOMEHKJIAType MEXIYHAPOJHOTO COI3a TEOPETUYECKONM W NPHUKIAJAHOW XUMUU W TPUBUAIBHBIX
HA3BaHWM JUISI COCTABJICHUS XMUMHUYECKHX (OPMYJ JIBYXAaTOMHBIX COEIMHEHUHN (OKCHIOB, CYIb(HUIOB,
TUAPUJIOB U T.11.) U APYTUX HEOPTaHUUECKUX COEAMHEHUMN OT/IETBHBIX KJIACCOB. 2
[IpakTHueckue 3a7aHusl HA YCTAHOBJICHUE CBSI3U MEXKJY CTPOCHHUEM aTOMOB XMMHUYECKHX AJIEMEHTOB M
MEPUOIUYECKUM U3MEHEHHEM CBOMCTB XMMHUYECKUX DJIEMEHTOB U HUX COCIMHEHHH B COOTBETCTBHUH C
nosnoxeHueM [lepuoanueckoil CUCTEMBL.
Tema 1.2. OcHoBHOe coiep:KaHue 2 OK 01
[Tepuoanueckuit OK 02
3aKOH ¥ TabIuIa IpakTnyeckune 3aHATHS 2
.M. Menneneesa _
[Tepuonnueckas cucrtema xumuueckux 31eMeHToB .M. Menneneea. @uznuecknii CMbICI )

HCpI/IO,Z[I/I‘-ICCKOFO 3aKOHa I[I/I MeHnpaeneena. 3aKOHOMCpHOCTI/I W3MEHEHHS CBOMCTB XHUMHUUYECKUX
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3JIEMEHTOB, 00pa3yeMbIX UMM MIPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHHU C MOJI0KEHUEM
XUMHUYECKOro emenTa B [lepuonnueckoii cucreMe. MUpPOBO33pEHUYECKOE M HAYYHOE 3HAYEHUE
Ilepnoanueckoro 3akona J[.1. Menneneesa. [Ipornossl JI.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHX JJIEMEHTOB.

PelreHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3aLUI0 XUMUIECKUX
a51eMeHTOB «MeTannuieckue / HeMeTaNIn4ecKrue CBOMCTBA, 3JIEKTPOOTPULIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX JIEKTPOHHBIM CTPOCHUEM U IOJIOKEHUEM B IIEPUOIUYECKON CUCTEME
xuMudeckux dyemenToB .. Menaeneesay

Paznen 2. XumMmuueckue peakuuu 10
Tema 2.1. Tunier | OcHOBHOe coep:KaHue 4 OK 01
XUMHYECKHX
peaxIuit Teopernyeckoe o0yuyenune 2

Krnaccudukanuys u TUIIBI XUMUYECKUX peakLUii C ydacTHeM HeopraHuueckux BemecTB. CocTaBieHue

YpaBHEHMI peaklnii COeTMHEHUSI, PA3JI0KEHHsI, 3aMelleHus, 0OMeHa, B T.U. peaKkIiil rOpeHus,

OKHCJIEHUS-BOCCTAHOBJICHHS.

VYpaBHEeHMsI OKUCIEHUSI-BOCCTaHOBIIEHUA. CTeneHb okuciaeHus. OKUCINTENb U BOCCTAHOBUTEND. 2

CocTraBiieHre U ypaBHUBAaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA METOJIOM 3JIEKTPOHHOTO

6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B IPUPOJIE, TPOM3BOJICTBEHHBIX Mpolieccax U

KHU3HEAESITEIIbHOCTH OpraHU3MOB

IIpakTHYecKkHe 3aHATHA 2

KonunuectBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHU M PacyeThl 110

YpaBHEHMSIM XMMHUYECKUX peakuui. Mojp Kak eJIMHHIa KOJM4YecTBa BellecTBa. MoJsipHas Macca.

3aKOHBI COXpAaHEHMsS Macchl U 3Hepruu. 3akoH ABorajpo. MomspHblii 00beM ra3oB. OTHOCHUTENbHAs 2

IUIOTHOCTDH ra3oB. PacyeTsl Mo ypaBHEHHUSIM XMMHMUYECKHUX PEAKIMil C MCMOJIb30BaHUEM Macchl, 00bema

(HOpMaJIbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHoOe coep:kaHue 4 OK 01
DIIEKTPOIUTHYECKA OK 04
s mucconmaius u | Teoperudyeckoe o0yuenune 2
MOHHBII 00MeH

Teopus anexkTponuTUdeckon auccounanuu. MoHbl. DIEKTPOIUTHI, HEANEKTPOIUTHI. Peakiiuy HOHHOTO 2
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oomeHna. CocTaBieHHE peakluii MOHHOTO OOMEHa IMyTeM COCTaBIEHHUS WX TOJHBIX U COKPAIICHHBIX
HWOHHBIX YpaBHEHHI. KHCIIOTHO-OCHOBHBIE PeaKIMu. 3aaHus Ha COCTaBJICHUE HOHHBIX PEAKIUN

JlaGopaTopHble 3aHATHSA

JlaGopaTopnas pabora “TUnbl XUMHYECKUX pEaKIHii”.

HccnenoBanue TUIIOB (110 COCTaBY M KOJIMUYECTBY MCXOJIHBIX U 00pa3yIOIINXCsl BEIIECTB) U MPU3HAKOB
XUMUYecKkHx peakiuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, OnpeieIeHne CPeIbl BOAHBIX
pacTBOpOB. 3a/1aHNs HA COCTABJICHNE HOHHBIX peaKlInui

KoHnTpoubHasn
padora 1

CTpOGHI/Ie BCIICCTBA U XUMHUYCCKHEC PCaKINU

Pa3pea 3.

CTpoeHue 1 CBOICTBA HEOPraHMYECKHX BellecTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

OcHoBHOE€ CoAcpiKaHue

Teoperuyeckoe o0yueHue

IIpenmer Heoprannueckoit xumun. Kiaccugukanus HeopraHuueckux Bemiects. [IpocTeie u ciioxHbIe
BemiecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BELIECTB (OKCUIbI, THAPOKCHIBI, KUCIOTHI, COIM). B3aumocss3b
HEOpPraHMYECKUX BEIIECTB. ATperaTHble cOCTOsHUA BelecTBa. Kpucrammndyeckue u aMmopdHbie
BellecTBa. TUMBI KPUCTAIIMYECKUX PELIETOK (AaTOMHAs, MOJIEKYJIIpHasl, MOHHAs!, MeTaJUTMYEeCKast).
3aBHCUMOCTh (PU3UUECKUX CBOICTB BEIIECTBA OT THUIA KPUCTATMUECKON PEHIETKH. 3aBUCUMOCTh
XMMHYECKON aKTUBHOCTH BELIECTB OT BUAA XUMUYECKON CBSA3H U THUIA KPUCTAIUNINYECKOU PEILIECTKH.
ITprunHbEl MHOTOOOpa3usl BEIIECTB

HpaKanecKne 3aHATHUSA

Homenkmnarypa HeopraHMYeCKUX BEIIECTB: Ha3BaHHUE BEIIECTBA UCXOMAS U3 X XUMUYECKOH (POPMYIIbI
WM COCTaBJIEHHE XUMHUYECKOIN (OPMYJIBI HCXO/IS U3 HA3BaHUS BELIECTBA 110 MEXyHAPOIHOMN
(MIOITAK) nnu TpyuBHAIBHOM HOMEHKJIIATYPE.

Pemenne mnpakThyeckux 3aJaHUA IO KiIacCHU(pUKALUU, HOMEHKJIAType M XHUMHUYECKUM (opmyram
HEOPraHMYECKUX BEIIECTB Pa3lIMYHBIX KJIAcCOB (YrapHbId Tra3, YIJICKUCIBIA ra3, aMMHUaK, raileHas
U3BECTb, HETallleHas! U3BECTh, TUTHhEBAs COJla U IPYTHX): HA3bIBaTh U COCTABIIATH (YOPMYIIbI XMMHUUYECKUX
BELIECTB, ONPEENISATh NPUHAIIEKHOCTD K KJaccy.

OK 01
OK 02
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HcTounnku xuMudeckoi nHdopMaiu (CpeAcTB MacCoBOM MHPOpPMalnK, ceTh IHTEpHET U ApyTue).
[Touck nHpopMauu Mo Ha3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM opMyliaM

Tema 3.2. ®uszuko-| OcHOBHOE coepraHue OK 01
XUMHUYECKHE OK 02
CBOMCTBA Teopernueckoe o0yueHue
HEOPraHUYECKUX B
BEIIECTB Mertamel. O0uye ¢uszndyeckrue U XUMHUYECKHE CBOicTBa MeTauioB. CriocoObl mosydeHusl. 3HaYeHHe

METAJUIOB M HEMETAUIOB B NPHUPOAEC M KU3HEIACATEIBHOCTH YeJOBeKa M opraHu3MoB. Kopposus

METAJUIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3aIIUThI METAJUIOB OT KOPPO3UH

Hemeramnel. OOmme ¢usndyeckrne W XUMHUYECKHME CBOMCTBa HEMETaIoB. THMHWYHBIE CBOICTBa

HemetaiioB [V— VII rpynn. Knaccuduxaius 1 HoMeHKIaTypa coeuHeHU HeMeTauioB. KpyroBopotsl

OMOTeHHBIX IEMEHTOB B IIPUPOJIE

XHWMHUYECKNE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUAOB, THIPOKCHIOB, KUCIIOT,

coJieit u Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOAOPOIHBIX COSUHEHUIH,

BBICIIIMX OKCHJIOB Y TUAPOKCUIIOB

IIpakTn4yeckune 3aHATHS

CocraBiieHrne ypaBHEHMH XHMHUYECKUX DPEAKIMM C ydacTHEM MPOCTHIX MU CIIOKHBIX HEOPraHWYEeCKUX

BEIIECTB: METAJUVIOB M HEMETAJIOB; OKCHIOB METAJJIOB, HEMETAJIOB U aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX TUIAPOKCHUIOB; HEOPraHMYECKUX COJIEH,

XapaKTEepU3yIOLINX UX CBOMCTBA.

Pemrenne npakTUKO-OpPUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHMI Ha CBOWCTBA, COCTAB, IOJIYYEHUE H

0e30macHOe UCIMOJIb30BaHUE BAKHEHIIMX HEOPraHWMYECKHMX BELIECTB B OBITY U IMPaKTHYECKOU

JEeATEIbHOCTH YEJIOBEKA
Tema 3.3. OcHoBHoOe coepxxaHue OK 01
WNnentudukarus OK 02
HEOPraHMYECKNX JlaGopaTopHble 3aHATHS OK 04
BEILECTB

Jlaboparopnast pabota «nenTnduxaiys HeOpraHUYECKUX BEIIECTBY.
Pemenne sKkcreprMeHTaIbHBIX 3a/a4 MO XUMHUYECKHM CBOWCTBAM METAUIOB M HEMETAJUIOB, IO
pacro3HaBaHMIO U TIOTYYCHUIO COSAMHEHUI METAIJIOB M HEMETAJIIOB.
WNnentudukaus HEOPraHUYECKUX BEIIECTB C HCIOIB30BaHWEM UX (PH3UKO-XUMUYECKUX CBOMCTB,
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XapaKTepHbIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U XJIOPUI-
aHMOHBI, HA KATUOH aMMOHHUSI

KoHnTpoubHasn .
CBoiicTBa HEOPraHUYECKUX BEILIECTB 2
padoTta 2
Paznen 4. CTtpoeHue 1 CBOMCTBA OPraHMYEeCKHUX BeleCTB 24
Tema 4.1. OcHoBHoOE coepxxaHue 4 OK 01
Knaccudukanus,
CTpOeHHE 1 TeopeTnueckoe o0yueHue 2
HOMEHKJIaTypa N . .
OSIBJICHUE U Pa3BUTHE OPraHUYECKON XMMUU Kak Hayku. [IpenMer oprannyeckoi xumuu. MecTo u
OPTAHIACCKHX 3HAYE€HHE OPTaHMYECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HayK.
petects XHWMHUYECKOE CTPOEHHE KaK IMOPSIOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO HX BaJIEHTHOCTH.
OCHOBHBIE TMOJOKEHUA TEOPUU XUMHYECKOTO CTPOEHHUSI OpraHuveckux coeauHennii A.M. bytieposa.
VYriepoaHblid CKENEeT OpPraHUYeCcKOM MOJIEKYJIbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOTO
CTpoeHHs MOJIeKyJl. M3omepus u n3omepsl. 2
[TonsTne o QyHkuuoHanbHOM Trpymme. Paaukan. IlpuHnunel kiaccuuKamUu —OPraHUYECKHUX
COeMMHECHWN. MexayHapoaHas HOMEHKJIATypa ¥ TPHUHIMIB HOMEHKJIATYPhl  OPTaHUYECKHX
coenquHeHnil. [loHsTHE 00 a30TCONEpKAlINX COCTUHEHUSIX, OMOJOTMYECKH AaKTHBHBIX BEIIECTBAX
(yrneBomax, xupax, Oelkax M Jp.), BBICOKOMOJEKYJSPHBIX COEIWHEHHUSX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)
IIpakTn4yeckune 3aHATHS 2
Homenknatypa opraHM4YecKMx COEIMHEHUH OTAEIbHBIX KJIacCOB (HACBILIEHHBIC, HEHACBHIIIEHHBIE M
apoOMaTHUYECKHE YTIEBOJIOPObI, CIUPTHI, (DEHOJBI, albIETHIbl, KETOHBI, KAPOOHOBLIE KHCIOTHI U AP.)
CocraBneHre TMOJTHBIX W COKPANIEHHBIX CTPYKTYPHBIX (DOPMYJT OPTraHUYECKHX BEIIECTB OTIEIbHBIX )
KJIAaCCOB, HCIOJNB3Ysl WX HA3BaHUS IO CUCTEMATUYECKOW W TPUBUAIBHOM HOMEHKJAType (STHUJIEH,
aneTuiIeH, ruiepuH, (eHon, (GopManmpAerus, YKCycHash KHCJIOTa, TJIMIHMH). PacyeTsl mpocTeuieit
(bOopMyIIBI OPraHUYeCKOM MOJIEKYJIIbI, ICXO/SI U3 DJIEMEHTHOTO cocTaBa (B %)
Tema 4.2. OcHoBHoOE coepxaHue 12 OK 01
CaoiicTBa OK 02
Teopernueckoe o0y4enue 6
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OpraHUYeCKUX
COEIMHEHUU

®U3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEJMHEHUH OTIENBHBIX KIJIAcCOB (OCOOEHHOCTH
KJ1accu(UKallMU 1 HOMEHKJIATypbl BHYTPHU KJIacca; TOMOJIOTHUECKUN psi U oOuiast hopMyia; U30MepHs;
¢du3nUecKkue CBOMCTBA; XUMHUECKUE CBOMCTBA; CIOCOOBI MOMYUYEHHS):

— IpeAeNbHbIE YIVIEBOAOPO/bl (aJKaHbl M LUKJIOAJIKaHbl). ['opeHHe MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHHKOB TEIJIa B IPOMBILIUIEHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX YIIEBOAOPOAOB, HAXOXKIECHNUE B
IIPUPOJIE U IPUMEHEHUE AIIKAHOB;

— HempenenbHble (ANKEeHbl, aJKUHBI M AaJKaJAUEHbl) UM apoMaTHYecKue YrieBoaoponabl. ['opeHue
aleTUIeHa KaK HICTOYHUK BBICOKOTEMIIEPATyPHOIO IIJIAMEHH JUIsl CBAPKU U PE3KH METAIIIIOB

— KUCJIOPOCOEpIKAIIHNE COSTUHEHHsI (CITUPTHI U (PEHOITBI, KAPOOHOBBIC KUCIOTHI M A(UPHI, aTTbACTHIBI
U KETOHBI, >KHPBI, yTJIeBOAbl). [IpakTHdyeckoe NPUMEHEHHE HTWICHIJUKOJA, TIHICpUHA, (EeHoa.
[MIpumenenne Qopmanpaeruaa, ameranbAeTuaa, YKCYCHOW KHCIOTBL. MpUla Kak COJIM  BBICIIUX
KapOOHOBBIX KHCIIOT. MoroIye CBOWCTBA Mblja

— a30Tcofiep)Kallle COEAMHEHUS (aMUHBI M AMHUHOKHUCIOTHI, Oeiku). BblcOKOMONEKyIspHbIE
COEMHEHMS (CUHTETHYECKHEe U OMOJIOTHYEeCKU-aKTHUBHBIE). MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO.
[Tonumepusanus dTUICHA KaK OCHOBHOE HAIIPABJICHUE €TI0 UCIIOJIb30BAHUS.

I'eneTndeckas cBsI3b MEXKy KilacCaMy OpPraHU4ECKNUX COECIMHEHUN

IIpakTHYecKkHe 3aHATHA

CBolicTBa OpraHMYECKHX COEIMHEHUN OTAEIbHBIX KIAcCOB (TpUBHAIbHAS M MEXIyHapOaHas
HOMEHKJIATypa, XMMUYECKHE CBOICTBA, CIIOCOOBI MONy4YEeHHUs): Mpe/iebHble (AJIKaHbl U UKJIOATKaHBI),
HenpeaeabHbIe (AIKEHbI, AJIKMHBI U aJIKaJeHbl) 1 apOMaTHYECKUE YTIEBOAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE  KUCJIOTBI ¥ 3GUpPHl, aJbJAETUABI U  KETOHbl, AaMUHBI M  AMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHUs Ha COCTaBJICHUE YPAaBHEHUN XMMMUYECKHUX DPEAKIHUH C
y4acTHEM OPraHMYECKUX BEIIECTB HA OCHOBAaHUH MX COCTaBa U CTPOCHMUS

CocraBneHue cxeM peakiuid (B TOM 4YHCIEe 1O TMPEAJTOKEHHBIM IENOoYKaM TMpeBpalleHuit),
XapaKTEepU3yIOIINX XUMHUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTAENBbHBIX KJIaccOB, CIOCOObI
UX TIOJIy4eHHMS W Ha3BaHUE OPraHWYECKHX COEAMHEHUN N0 TPUBHAIBHOW WU MEXKIYHAPOAHOU
CHUCTEMAaTUYECKON HOMEHKIATypeE.
Pemenne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETHMUECKUX 3aJaHMl HAa CBOWCTBA OPraHUYECKHUX
COETMHEHUH OT/AEIbHBIX KIacCOB

OK 04
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JlabopaTopnasi padora

JlaGopaTopnas pabora “TIpeBparieHusi OpraHMUECKUX BEIIECTB, IPH HarpeBaHUH".
[TonyuyeHue STHIICHA M U3yYECHHE €ro CBOWCTB. MoIeIMpOBaHHEe MOJICKY)T U XUMHYECKUX HPEBPAILICHHIA
Ha IIpUMepe dTaHa, STUICHA, alleTHIIeHa U Jp.

Tema 4.3.
WNnentudukarus
OpPTaHHYECKUX
BEIIECTB, UX
3HAaYEeHUE U
PUMEHEHUE B
OBITOBOH U
MIPOU3BOJICTBEHHON
EeSTENTLHOCTH
YyeJI0BEKa

OcHoBHOe conep:kaHue

TeopeTn'{eclcoe oﬁyqe}me

buooprannueckue coenuHenus. IlpumeneHne u Ouojormueckas poib YyriIeBoAoB. OKucIeHUE
yIJIE€BOAOB — HWCTOYHHMK DSHEPrUM JKUBBIX OpraHu3moB. OOJacTM NPUMEHEHUS aMHUHOKHUCIOT.
[IpeBpamenust OenkoB muuM B opraHuszMme. buomormdeckue QyHkium OenkoB. buomorndeckue
(GyHKUIMHU xupoB. Poib oprannyeckoit XMMUM B pellICHUH Ipo0JIeM MUIIEeBOH 6€30macHOCTH

Ponp opranuueckoii XMMUM B pEIICHUH MPOOJIEM DSHEPreTHYEecKoil OE30MacHOCTH, B Pa3BUTHH
MEUIIMHBI, CO3/JaHNH HOBBIX MAaTEPUAIOB, HOBBIX MCTOYHHKOB SHEPTUU (aJIbTEPHATUBHBIE HCTOYHUKHU
sHepruu). OnacHOCTh BO3/ICHCTBUS Ha JKMBBIE OPTaHU3Mbl OPIrAaHUYECKUX BEILIECTB OTJEIbHBIX KJIACCOB
(YryieBoopo/ibl, CHUPTHI, (DEHONBI, XJIOPOPTAaHUYCCKUE TPOW3BOJIHBIC, aJbJACTHABI M JP.), CMBICIT
MOoKa3aTelis MPeaeIbHO JOMYCTUMON KOHLIEHTpAlUU

JlabopaTopHbIe 3aHATHS

Jlaboparopras padota: “VneHTuduKanus OpraHUIeCKUX COSTUHEHUH OTICTbHBIX KIacCOB”
WnenTudukamus opraHMu4ecKuxX COeAMHEHUH OT/AENbHbBIX KJIACCOB (HA MPUMEpE ajbIeruI0B, Kpaxmala,
YKCYCHOM KHCJOTBI, O€TKOB M T.I.) C HCIOJB30BaHHEM HUX (PHU3UKO-XUMHUYECKUX CBOWCTB H
XapaKTepHbIX KauyeCTBEHHbIX peakuui. JleHarypauus Oenka nHpu HarpeBaHuu. lL[BeTHble peakuun
0enxoB.BOZHUKHOBEHHE AHAIMTUYECKOTO CHUTHAIA C TOYKH 3PEHHS XHMHYECKHX TPOIECCOB NpHU
IIPOTEKaHUN Ka4eCTBEHHOMN peakliy, O3BOJISIONIEH HASHTU(PHUINPOBATh NPEATIOKEHHbIE OPraHUYECKHE
BEIIIECTBA

KonTpouabnas
pabora 3

CrpyKTypa 1 CBOICTBa OPraHUYECKUX BEIECTB

OK 01
OK 02
OK 04

Pa3pea 5.

KuHeTHuyeckue n TEPMOAUHAMHUYECCKUEC 3AKOHOMEPHOCTHU IPOTCKAHUA XUMHUIECCKUX peammii
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CkopocTb OcHoOBHOe co/iep:KaHue OK 01
XUMHYECKHUX OK 02
pEeaKLuid.
XUMHYECKOE
paBHOBECHE TeopeTnueckoe o0yueHue

CKOpOCTh peakiyu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HDaKTOPOB: MPHUPOJBI PEarupyIoNUX BEIIECTB,

KOHIIEHTpalUu pearupyomumux BEILIECTB, TEeMIIepaTypbl u TJIOIATN pEaKIMOHHON

MOBEPXHOCTHU. TermnoBbrIedPPEKTH XUMHUYECKUX PeaKIil. IK30-1 SHIOTCPMHUUECKHUE, PEAKITHH.

OOpatumocTh peaknuid. XHUMHUYECKOE pPABHOBECHE M €ro CMEIICHHWE IOJA JCWCTBUEM pa3ITUYHBIX

(hakTOpOB (KOHIICHTPAIIUS PEAreHTOB WM MPOIYKTOB PEAKIIMH, IaBIICHUEe, TeMIIEpaTypa) sl CO3aHus

ONTUMAaJIbHBIX YCIOBUN MPOTEKaHUsl XUMudeckux npoueccoB. [Ipunnun Jle [laTense

IIpakTH4yeckue 3aHATHA OK 01

OK 02

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHWN Ha aHamu3 (HAKTOPOB, BIMSIONIUX HA H3MEHEHHE

CKOPOCTH XMMHUYECKON PEakiuu, B T.4. C TIO3HUIMIA IKOIOTUYECKH 1IETIECO00PA3HOTO MOBEJCHUS B OBITY

Y TPYJIOBOM JIEITEILHOCTH B IEJISX COXPAHEHHS CBOETO 3/I0POBhS M OKPYKAIOMIEH TPUPOTHON CPEIIBI.

Pemenne mpakTUKO-OPMEHTUPOBAHHBIX 3aJaHuil Ha mnpuMeHeHue mnpuHnuna Jle-Illarense s

HAXOXJICHUS HATpPAaBIICHUS CMEIIECHUS PABHOBECUS XUMHUYECKOW peaknuu W aHamu3 (aKkTopoB,

BIIUSIIOUINX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS
Pasnean 6. PacTBOpbI
Tema 6.1. OcHoBHoOE coepraHue OK 01
[Tonsatue o OK 02
pacTBopax Teoperuueckoe o0yueHue OK 07

PactBopenne kak ¢uznko-xumuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIEHUS PACTBOPOB.
PactBopuMocTe. MaccoBasi 107  pacTBOpeHHOro BemecTBa. (CMBICT TMOKaszaTenss MpeaesibHO
JIOITYCTUMOM KOHIICHTPAIIUH U €T0 UCIIOJIB30BaHUE B OLIEHKE SKOJIOTHUECKOH 0€30MaCHOCTH.

[IpaBmia 5KONOTHMYECKH LIE€JIecO00pa3HOTO TOBEJIEHUS B OBITY M TPYJIOBOW NEATEIBHOCTH B IIENSAX
COXpaHEHHUsI CBOETO 3/I0POBbSI M OKPY’KAIOIIEH MPUPOAHON CpEJbl; OMACHOCTh BO3/CHCTBUSL HA JKUBbBIC
OpraHnu3MbI ONIPEACTICHHBIX BCIICCTB.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJIaHUN HA PACTBOPBI, UCIIOJIb3yeMbIe B OBITOBOM U
MIPOM3BOJICTBEHHON JCSTEIHPHOCTH YEIOBEKA
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Tema 6.2.
UccaenoBanme
CBOMCTB PacTBOPOB

OcHoBHOE CoAcpKaHuEC

JlaGopaTopHble 3aHATHSA

JlaGopaTopnas pabora «IIpuroroBneHue pacTBOpOB».

[IpuroTtoBneHne pacTBOPOB 3aJJlaHHOM (MaccoBol, %) KOHIIEHTpalMH (C MPAKTUKO-OPUEHTHPOBAHHBIMU
BOIPOCAMH) U OIIPEIeIIEHUE CPEJIbl BOJHBIX PACTBOPOB.

Pemrenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB

OK 01
OK 02
OK 04

IMpodeccoHaILHO-OPMEHTHPOBAHHOE COePKaHUE (COAep:KaAHUE MPUKJIATHOTO MO/Y.JIs1)

Pasznen 7.

Xumus B ObITY M IPOM3BOACTBECHHOM AeATEJbHOCTH YeJI0BEKA

XuMmus B ObITY U
IPOM3BOJICTBEHHOM
JESTEIbHOCTH
yesnoBeKa

OcHoBHOE€ CoAcpKaHue

TeopeTnueckoe o0yueHue

Hogeiimme m1ocTH)eHNsS XUMHYECKOW HAYKA M XUMUYECKON TeXHOJIOTHH. POy XuMuu B 00ecTieueHnH
9KOJIOTHUYECKOM, DJHEPTeTUYECKON U MHIEBOI 0€30MacHOCTH, Pa3BUTHU MEAUIMHEI. [IpaBuia moucka u
aHaJgn3a XUMUYECKOW WHGOpPMAIMU U3 pPa3IUYHBIX HCTOYHUKOB (HAy4yHas W YydeOHO-Hay4dHas
JUTepaTypa, CpeAcTBa MaccoBoii nH(popMaluu, cetb UHTEepHeT)

HpaKanecKne 3aHATHUSA

[Touck u aHanM3 KEMCOB O MPUMEHEHUM XUMHUYECKHX BEIIECTB U TEXHOJOTHM C ydyeToM Oyayliei
npodeccHoHalbHOM  JEATeTbHOCTH MO  TeMaM:  BaKHEHIIMe  CTPOUTENbHbIE  MaTepualbl,
KOHCTPYKUHMOHHBIC, W30JSIUOHHBIE MAaTEepHUaIbl, KpPAaCKW, CTEKJIO0, KEpaMHKa, MaTepuajibl it
JJIEKTPOHHMKH, HAHOMATEpHalbl, TEKCTUJIbHBIE BOJIOKHA, HWCTOYHMKM DSHEPrUU, OPraHUYECKUE W
MUHEPAIBHBIC yI00pEHUs, JIGKAPCTBEHHBIC BEIIECTBA, OBITOBAST XHMHSL.

3amuTa:[IpencraBienue pe3ynbTaToB pelIeHUs KeiicoB B hopMe MUHU-/IOKIa/1a C TIpe3eHTaluei

OK 01
OK 02
OK 04
OK 07

IIpome:xxyTouHasi aTTecTanus Mo JUCHUILIMHE (3a4€T)

Bcero

72
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3. YCJIOBUSA PEAJIU3AIIAYA TPOTPAMMBI OBIIIEOBPA3OBATEJIBLHOM
JACTUTIINHBI

3.1. TpeOoBaHMSA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuul OporpaMMbl JUCHUILIAHBI JOJDKHBI OBITh MPEIYCMOTPEHBI
CIIEIyIOIME CHEeUUalbHble MOMEUICHUS: y4eOHbI KaOMHET XMMHUHU W/WIK Y4eOHOU
XUMUYECKOU J1abopaTopuH.

OGopynoBanue Yy4eOHOro kaOuHera (HArJIsiIHbIe MMOCOOMs): HAOOPHI
HIAPOCTEPIKHEBBIX ~ MOJENEH  MOJIKYJ, MOJEIM KPUCTAIUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TIPOCTHIX U CJIOKHBIX BEIIECTB W/WIIM KOJUIEKIIMU MOJUMEPOB; KOJUICKIUS
TOPHBIX MOPOJ] U MUHEpaNoB, Tabnuia MeHpaeneeBa, yueOHble (GUIBMBI, TUGPOBBIC
o0Opa3oBaTeIbHbIE PECYPCHI.

Texnuveckue cpeacrBa  00y4eHHMsi: KOMIBIOTED C  yCTPOMCTBAMH
BOCIIPOU3BEJEHUS  3ByKa, TMPUHTEP, MYJIbTUMEIUA-IIPOEKTOP C  DKPAHOM,
MyJIbTUMEIUIHAS JOCKA, YKa3Ka-MPe3eHTEp ISl IPE3CHTAIUH.

OGopynoBanue saGopaTopur M padouynx MecT Ja0OPATOPUM: MEH3YPKH,
MUTNETKU-KANeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTyIbl, MPEIMETHbIE U MOKPOBHBIE
CTEKJIa, MJIAHIIEThI JJI KaleJlbHbIX peakluid, (uabTpoBasibHast Oymara, IpOMbBIBAJIKH,
CTEKJISIHHbIE TMPOOMPKH, PpPE3UHOBBIE MNPOOKM, (OHAPUKU, HAOOp PEaKTHUBOB,
CTEKJISHHBIC MMAJIOYKHW, INTATHUBBI JUIi TPOOUPOK; MEpPHbIC IUJIUHJPHI, BOPOHKH
CTEKJISIHHbIE, BOPOHKHM JAeluTenbHble nuauHapuueckue (50-100 mm), crynku ¢
necTukoM, (apdhopoBbie YaIlKh, NUHLETH, (QUIBTPHI OyMa)KHbIE, BaTa, MapJs,
4acoBbI€ CTEKJIA, AJIEKTPOIUIUTKH, JAOOpATOPHBIE IITATUBBI, CIUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp IS TONYYEHUsl ra3oB (WM MPOOMpKa C Tra300TBOJAHOU TPYOKOiN),
JepKaTenu NIl MPOOUPOK, CKIISTHKU JJI XPaHEHUS PEaKTUBOB, Pa3laTOYHBIC JIOTKH,
xumudeckue ctakanbl (50, 100 u 200 mun); mImaTenau; MUHIETHI; TUTEIbHBIC ITUIILIBI;
CEKyHIOMEpHI (TaiiMepshl), MepHbIe Tpooupku (Ha 10-20 mur) u MepHBIE KOJOBI (25, 50,
100 u 200 M), BoasiHast OaHs (WM TEPMOCTAT), CTCKJISTHHBIC TAJIOYKW; KOHUYECKUE
KoJIObI AJist TuTpoBanus (50 u 100 mi1); THAMKATOPHBIE MOJIOCKHU AJis onpenenenust pH
Y CTaHAApTHAs WHIMKATOPHAs ILIKala; YHUBEPCAIBbHBIM MHAMKATOP; NUIIETKH Ha 1, 10,
50 mn (umm pozaropsl Ha 1, 5 u 10 M), GropeTkH Il TUTPOBAHUS, MEIULIUHCKUE
mmpunbl Ha 100-150 M, naGopaTopHble W/WIM aHAIUTUYECKHE Bechl, pH-MeTpsl,
CYIIWJIbHBIN 1IKad), U ap. JabopatopHoe 000py0BaHUE.

3.2. MupopMmanuoHHOE 00ecneyeHne peaau3auy MporpaMmal
OcHOBHBIC NT€UaTHBIC U3TAHUS

IMa6puensa O.C. Xumus 11 npodeccuii U CrieuanbHOCTEH COIMaIbHO-
HKOHOMHUYECKOTO ¥ ryMaHuTapHoro npodwuieit: yuednuk / O.C. I'abpuensu, WU.T.
OctpoymoB. - M.: 2013

[Ma6puensa O.C. Xumus 11 npodeccuii U CrienuaibHOCTeH TEXHUYECKOTO
npodwis: yaebnuk / O.C. ['abpuensH, U.I'. Octpoymos. - M.: 2014

IMa6puensa O.C. Xumus mist mpodeccrii U CrenuaibHOCTEH €CTECTBEHHO
Hay4gHoro npodwust: yueonuk / O.C. I'abpuensu, U.I'. Octpoymos. - M.: 2014
[Mabpuensn O.C. Xumusi: yueb. nis crya. npod. yueo. 3aseaenuit / O.C. 'aOpuensiy,
N.I". Octpoymos. - M.: 2014
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INabpuensn O.C. [Ipaktukym: yue6. nocodue / I'abpuensu O.C., Octpoymos WU.T".,
CnaaxoB C.A., lopodeea H.M. - M.: 2014

[Ma6puensn O.C. Xumus: nocodbue 1y noaroroku Kk EI'9: yue6. mocobue / O.C.
["a6puensn, U.I'. Octpoymos, C.A. Cnankos. - M.: 2011

Epoxun FO.M. , KoBanieBa U. b. Xumus 115 npodeccuii v cnenuaabHOCTEN
TEXHUYECKOTO M €CTECTBEHHO Hay4dHoro npodwuieit. - M.: 2014 Epoxun KO.M. Xumus:
3agaun u ynpaxuenus. - M.: 2014 Epoxun KO.M. CO0pHHK T€CTOBBIX 3aJIaHH MO
xumud. - M.: Akanemust, 2014 I'abpuensa O.C. u np. Xumus ajig npopeccuit u
CHENUATIBHOCTEN TEXHUUECKOTO MPoduiis (3JEKTPOHHOE MTPUIIOKEHHE)

I[OHOJ'IHI/ITCJII)HLIG HNCTOYHHKH

[Ma6puensa O.C. Xumus 1uist mpenogaBaTes: yueOHO-METOUIECKOe mocooue /
O.C. I'abpuensn, I'.I'. JIpicoBa. - M.: 2012
I'abpuensn O.C. I'.I'. JIeicoBa Xumus B TECTaX, 3a/1a4ax U yIpaKHEHUAX: y4eO.
[Tocobue ays cryn. [Ipod. obpazosanus/ O.C. I'abpuensy, . I'.I'. JIeicoBa - M.: 2012

HNuTepuer-pecypcebl

1. profspo.ru DnexkTpoHHBII pecypc 1udpoBoit oopazoBatensHoM cpeasl CIIO PROF
O6pa3zoBanue.

2. https://postnauka.ru/themes/chemistry — nekiuu no xumuu Ha caiite [loctHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hay4Ho-niomynsipHbIiA MPOEKT «IIEMEHTHI OOJIbIITON HAYyKN» ((HHU3MKa, XUMUS,
MaTeMaTHKa, aCTPOHOMMSI, HAYKH O KU3HU, HAyKu 0 3emie). HoBocTu Hayku, KHUTH,
HAYYHO-TIOMYJISIPHBIC CTAThH, JICKITUH, SHITUKIIOICTHN.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit Hay4HO-TTONYJISIpHOTO KypHana «llorenunam». XKypnan n3gaércs ¢ 2005 r., ¢
2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT Hay4HO-IIOMYJISIPHOTO )KypHaJia «XUMHS U KU3Hb». JKypHan uznaércs ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpsITast 2NeKTpoHHAst OnbIMoTeKa XuMU4eckoro nopraia «Chemnety, cogepkut
yueOHbIe 1 HH(POPMAIIMOHHBIE MaTEPHUAIIbI IJIsl IIKOJIbHUKOB U yuuTesneil. B nei
MO>XHO HaWTH y4eOHUKH 10 00IIel U HEOPraHUIECKON XUMUU, OPTAaHUYECKON XUMUH,
MYJIbTUMEIMaMaTepUaIbl, & TAKXKE 33/1a91 XUMHUYECKUX OJTMMITHAJ C PEIICHUSIMH,
3aJ1a4i BCTYMUTEIBHBIX 9K3aMEHOB JJIs1 aOUTYPUEHTOB.

6. hvsh.ru — Xypnuan «Xumus B mkoey.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUAA
OBIIEOBPA3OBATEJIbHOM JUCIUIIJIAHBI

KoHTposb 1 onieHKa pe3yabTaToB 00yUYEHHUs! OCYIIECTBISETCS IPENoAaBaTeieM

B TMpOIECCEe TPOBEACHUS TMPAKTHUYECKUX 3aHATHA U JTaOOpaTOpHBIX  padoT,
TECTUPOBAHMS, a TaK)KE BBITIOJHEHUS OOYYAIOIIMMUCS WHIWBHUIYATbHBIX 3aJaHHM,
MPOEKTOB, HCCleqoBaHUN. Pe3ynpTaThl O0OydeHHs ONMPEAENsIoT, YTO O0ydYaromuecs
JIOJDKHBl  3HATh, I[OHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUHM HW3YUYCHHS
JUCHUIINHBI.

Jns dbopmupoBaHUs, KOHTPOJISI M OILICHKH PE3yJIbTaTOB OCBOCHHUS Y4YeOHOU
JUCIUIIMHBI UCTOJIB3YETCSI CUCTEMa OLIEHOYHBIX MEPONPUSITUN, MPEICTABISIOMIAS
co00l KOMIUIEKC y4EOHBIX MEPONPHUSATUM, COTJIACOBAHHBIX C pe3yJibTaTaMu OOy4YeHUS
u chopmynupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHbIE pPe3yiabTaThl IO

nuciurrae) u @I'OC CIIO.

Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTaT 00yueHus Trmut ()IleHO'{H:) X
MeponpusTHil
I | OcHoBHOe conep:xaHue
1 Pa3nes 1. OcHoBBI @opmymposats
0a30Bble MOHSATHS U
CTPOEHHUs BellecTBa
3aKOHbI XUMHHU
1.1 |[OK 01 CrpoeHne aToMOB CocraBnare xumnueckue |1. Tect «CtpoeHune atomoB
XUMHUYECKHX DJIEMEHTOB |(hOPMYIIbl COSTUHEHHUI B |XUMUYECKUX PJIEMEHTOB U
U IPUPOJIa XUMHUECKON |COOTBETCTBUU CO MIPUPOJA XUMUYECKOMN CBSZH.
CBSI3U CTENEHBIO OKUCIICHUS 2. 3ama4ym Ha COCTaBJICHUE
XUMUYECKUX JJIEMEHTOB, |XUMUYECKUX (HOPMYJT
WCXOJIS U3 BAJICHTHOCTH U |JIBYXaTOMHBIX COSTUHEHUIN
AIIEKTPOOTPHUIIATEIPHOCTH |(OKCHUIOB, CYIb(DHIOB, THAPHUIOB
U T.IL.).
3. 3aiaHus Ha UCTIOJIb30BAHKE
XUMUYECKOH CUMBOJIMKH U
Ha3BaHWI COEIMHEHUH 110
HOMEHKJIAType MEK/TyHapOIHOTO
COI03a TEOPETUYECKOUN 1
MPUKJIAAHON XUMUHU U
TPUBUAIBHBIX HA3BAHHUM JISI
COCTaBJICHUSI XUMHUYECKUX
dhopMyJT ABYXaTOMHBIX
COeTMHEHMH (OKCUIOB,
Cynb(hUIO0B, THAPUIOB U T.I1.) U
JPYTUX HEOPTAHUUECKUX
COEIMHEHHH OTEbHBIX KJIACCOB
1.2 |[OK 01 [Iepnoanueckuit 3akoH 1| XapaKTepU30BaTh 1. Tect «Metammueckue /
OK 02 tabmuma J[.U. XUMHYECKHE DJIEMEHTHI B |HEMETAJNTNYECKHUEe CBOMCTBA,
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OK/IK

Moayas/Pa3nen/Tema

PesynbraT 00yuenus

THunbsl oHeHOYHBIX
MepOonpHUATHH

Menneneena

COOTBETCTBUH C UX
MTOJI0KECHUEM B
MePUOTUYECKON CHCTEME
XHMHYECKHUX DJIEMEHTOB
.. MenneneeBa

3JIEKTPOOTPUIATETBHOCTD 1
CPOJCTBO K 3JIEKTPOHY
XUMHUYECKUX IJIEMEHTOB B
COOTBETCTBUE C X 3JEKTPOHHBIM
CTPOEHHUEM U TMOJIOKEHUEM B
MIEPUOTUYECKON CUCTEME
XUMUYeCcKuX dyemenToB J[. 1.
Menneneenay.

2. [TpakTryeckue 3a1aHus Ha
YCTaHOBJIEHUE CBS3U MEXY
CTPOEHHUEM ATOMOB XMMUYECKUX
3JIEMEHTOB U MEPUOTUUECKUM
W3MEHEHUEM CBOMCTB
XUMUYECKUX IJIEMEHTOB U UX
COEJMHEHHI B COOTBETCTBUU C
nostoxkenueM Ilepuoanueckoit
CHUCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3a/IaHNs Ha
XapaKTEePU3aLNI0 XUMHYECKUX
AJIEeMEHTOB: «MeTamuieckue /
HEMETAJUTMYECKUE CBOMCTBA,
3JIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMUYECKUX IJIEMEHTOB B
COOTBETCTBHUE C MX AJIEKTPOHHBIM
CTPOEHHUEM U TMOJIOKEHUEM B
MEPUOIUYECKON CUCTEME
XUMUYECKHUX HJIEMEHTOB

.. MenaeaeeBay

Pa3znea 2. XumMuuyeckue
peakuuu

XapaKTepl/BOBaTb THUIIBI
XUMHYECCKHUX peakuuﬁ

KonTtposbnas paGora
«CTpoeHue BenecTsa u
XHMHYECKHEe peakIum»

2.1

OK 01
OK 04

TuIbl XUMHAYECKUX
peaxkuuii

CocTaBJIsTh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
o0MeHa, 3aMeIlEHHS,
OKHCIIUTEBHO-
BOCCTAHOBUTCIBbHBIC
peakiuu

1. 3amauu Ha cocTaBJICHUE
YPaBHEHUU PEAKIUN:

— COCIMHCHUS, 3aMEIICHHUS,
pasnoxeHusi, 0OMeHa,

— OKUCIIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
HCIIOIL30BaHUEM METOIa
ANIEKTPOHHOTO OanaHca.

2. 3agaum Ha pacyeT MaccChl
BEIIECTBA MM 00BEMA
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THunbsl oHeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znesn/Tema |  Pesyabrar 00yueHus .
MeponpusiTHi
ra3oB I10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce UiIu 00bEMY
OJTHOTO M3 YYacCTBYIOIIUX B
peaKkuy BEIIECTB; PacuEThI
Macchl (00bEMa, KomruecTBa
BELIECTBA) IPOJYKTOB peaKiuy,
€CJIM OJIHO U3 BEILIECTB UMEET
IpUMeECH
2.2 DNEeKTPOIUTHYECKAS CocTaBnaTh ypaBHEHUS 1. 3ajaHus Ha cocTaBIeHHE
JUCCOLIMAIMS M HOHHBIM |XMMHUYECKUX PEeaKINU MOJIEKYJISIPHBIX 1 HOHHBIX
oOMeH MOHHOTO 0OMeHa ¢ peakuuii ¢ yyacTueM KHCJIoT,
y4acTHUEM OCHOBaHHI U COJIEH,
HEOPraHMYECKUX BEIIECTB |yCTAHOBJIEHUE U3MEHEHHUS
KHCIIOTHOCTH CPENIbI
2. JTaboparopHas pabota "Tursl
XUMUYECKHUX peariuii”

3 Pasnen 3. Crpoenne u |HUccienoBarb crpoenue u|KonrposbHas padora
CBOICTBA CBOIICTBA «CBOJiCTBa HEOPraHUYECKUX
HEOPraHMYeCKuX HEOPraHUuYeCKuX BeleCTB)

BeIeCTB BelleCTB
3.1 [OK 01 Knaccudukanmus, Knaccugpunmponats 1. Tect «Homenknarypa u
HOMEHKJIaTypa U HEOpraHU4YecKue Ha3BaHME HEOPTaHUUECKUX

CTpOCHHE
HEOPraHMYECKUX
BEIIIECTB

BCIIECTBA B COOTBETCTBUU
C UX CTPOCHUEM

BEIIECTB UCXOJIS U3 UX
XUMHUYECKON (GOpMYITbI UITH
COCTaBJICHHE XUMHUYECKON
(hopMyIIBI HCXOI U3 Ha3BaHUS
BEIIECTBA 110 MEXTyHAPOIHOM
WJIY TPUBUAIBHOU
HOMEHKJIATYpPe».

2. 3aa4n Ha pacyeT MacCOBOM
J0JIU (MacChl) XMMHYECKOTO
a7eMeHTa (COeTMHEHNS) B
MOJIEKYJIe (CMECH).

3. [IpakTudeckue 3a1aHust O
KIaccupuKalnuy, HOMEHKIAType 1
XUMHYECKHM (hopmyrnam
HEOPTaHMYECKUX BEIIECTB
Pa3IUYHBIX KIIACCOB.

4. ITpakTryeckue 3a1aHus Ha
ONpeAeICHUE XUMUUYECKON
aKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BH/Ia XUMHUECKOH
CBSI3M U TUIA KPUCTATITNIECKOM
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THunbsl oHeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znesn/Tema |  Pesyabrar 00yueHus .
MeponpusTHi
pereTKu
3.2 |OK 01 DUBHKO-XNUMHUYECKUE VYcranaBnuBaTh 1. Tect «OcobenHocTr
OK 02 CBOMCTBA 3aBUCUMOCTH (DH3HKO- XHUMHYECKHUX CBOMCTB OKCHIOB,
HEOPraHUYECKHUX XUMUYECKUX CBOMCTB KHCIIOT, OCHOBaHUH, aM(pOTEPHBIX
BEILIECTB HEOPraHUYECKHUX BEIIECTB |TUAPOKCHUJIOB U COJICD.
OT CTPOCHHS aTOMOB U 2. 3anaHus Ha COCTaBJICHUE
MOJIEKYJI, & TAK)KE TUIIA  |yPABHEHUN XMMHUYECKUX PEAKIUN
KPUCTAJUTHYECKOM C Y4aCTHEM TPOCTHIX U CIIOKHBIX
pereTku HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJJIOB, HEMETAJUIOB U
aM(OTEpHBIX DJIEMEHTOB;
HEOPraHUYeCKUX KHUCIIOT,
OCHOBaHUH 1 aM(pOTEPHBIX
TUAPOKCHUJIOB, HEOPTAHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CITOCOOBI OTyUEHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/JaHNs Ha
CBOMCTBA U MOJIyYEHUE
HEOPraHUYECKHUX BEILECTB
3.3 |OK 01 Nnentuduxanuys Uccnenosath 1. IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 HEOPTraHUYECKHUX KaueCTBEHHBIC PEAaKIMU  |3a/IaHUsl IO COCTaBJICHUIO
OK 04 BEILIECTB HEOPraHUYECKHUX BEILIECTB |XUMUYECKHUX PEAKLUN C y4acTHEM

HCOPraHNM4YCCKHUX BCIICCTB
9
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OK/IK

Moayas/Pa3nen/Tema

PesynbraT 00yuenus

THunbsl oHeHOYHBIX
MepOonpHUATHH

HCTIOJTb3YEMBIX JIJIS UX
HIEeHTU(DUKAITUH.
2.JIaboparopnas pabora:
“Unentuduxamnms
HEOPraHUYEeCKUX BEIIeCTB”

Pa3nen 4. Ctpoenue u
CBONCTBA
OpPraHu4YecKux
BellecTB

HccaenoBarb CTPOECHHUE U
cBOliCTBA OpPraHn4e€CKux
BEIIECCTB

KonTtposbnas paéora
«CTpoeHne u CBOMCTBA
OPraHMYeCcKUX BellecTB»

4.1

OK 01

Knaccudukanus,
CTPOCHHUE U
HOMECHKJIATypa
OpTraHN4YCCKUX BEIICCTB

Knaccugpunuponats
OpraHn4€CKUC BCIICCTBA B
COOTBETCTBUHU C UX
CTPOCHHEM

1. 3agaHus Ha COCTABIICHUE
Ha3BaHUN OPraHUYECKHUX
COEMHEHHI 10 TPUBUAJILHOW WU
MEKyHAPOIHOU
CHUCTEMaTUYECKON HOMEHKJIAType.
2. 3amaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauu Ha OMNpeEIeHUE
npocreien GopMyIibl
OpraHUYeCKON MOJIEKYJIbI, UCXO/IsI
U3 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECKUX
COECIUHEHUN

VcranaBauBaTh
3aBUCUMOCTH (DH3HKO-
XHUMHYECKHX CBOMCTB
OpPraHUYECKUX BELIECTB OT
CTPOEHHUS MOJIEKYJI

1. 3aganus Ha cocTaBIeHUE
YPaBHEHUN XUMHYECKUX PEaKIUi
C Y4aCTHUEM OPTraHUYECKHUX
BEILIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOCHHUS.

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHU XUMHYECKUX PEAKIUH,
WJUTFOCTPUPYIOIMINX XUMHUYECKUE
CBOICTBA C yUE€TOM MEXaHHU3MOB
MPOTEKaHUs JaHHBIX PEaKuil U
TE€HETUYECKOM CBS3U
OpPraHWYECKUX BELIECTB Pa3HbIX
KJIACCOB.

3. PacuetHsble 3a1auu 1o
YpaBHEHHUSAM PEaKIINil C y4aCTHEM
OpPTraHUYECKUX BEIIECTB.

4. Jlaboparopnas paboTa
“IIpeBpaliieHUs OPraHUIECKUX
BEIIECTB MPU HarpeBaHuu"
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THunbsl oHeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znesn/Tema |  Pesyabrar 00yueHus .
MeponpusTHi
4.3 |OK 01 Nnentuduxanms HccnenoBath 1.IIpakTHKO-OpHUEHTHPOBAHHBIE
OK 02 OpPraHWYECKUX BELIECTB, |KAUECTBEHHBIC PEAKIIMK  |3a/1aHUsI 10 COCTABJIEHUIO
OK 04 WX 3HAUYCHUE U OpraHNYeCKHUX XUMHUYECKUX PEAKIUi ¢ y4acTUEeM
IpUMEHEHHE B OBITOBON |COEAMHEHUH OT/ENbHBIX |OpraHUYEeCKHUX BEIECTB, B T.U.
Y TIPOM3BOICTBEHHOMN KJIACCOB UCIIOJIb3YEMBIX IS UX
JIeATEIILHOCTH Y€JIOBEKA UACHTU(PUKAUH B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabora:
“Unentuduxanuist opraHn4ecKux
COETUHEHUN OTACILHBIX KI1acCOB”
5 Paspean S. XapakrepuzoBartb
Kunernueckue n BJIMSIHUE PA3JIMYHBIX
TepMoAMHAMHUYeckHe |(pakTopoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEKAHUS XHMHYECKHX peakuui
XHMHMYECKHX peaKkuuid
5 |OK 0l CKopocTh XMMHUYECKHUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakiuil. XUMUYECKOEe |BIMSHUE KOHLUEHTPAUU  |TEOPETUYECKUE 3a1aHMs HA
paBHOBECHE pearupyromunx BeIIecTB U |aHadu3 PaKTOPOB, BIUSIONINX HA
TEeMIIEpaTypbl Ha CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHYECKON
XUMHYECKUX PEaKIUi peakuuu. [IpakTuko-
XapakTepu3oBaTh OpHUEHTHUPOBAHHBIE 3aJJaHUS Ha
BIIMSIHUE U3MEHEHUS npuMeHeHune npuHuuna Jle-
KOHLEHTpaluu Bemects, |lllaTenbe Ay HaxoXAeHUS
peakuuu cpeasl u HaIPaBJICHUS CMEIICHUS
TEMIIEpaTypbl Ha pPaBHOBECHS] XUMUYECKON peaKun
CMEIIIEHNE XUMUYECKOTO |M aHalIu3 (GaKTOPOB, BIUSIOIIUX
paBHOBECHS Ha CMeIlleHue XUMUYECKOTO
paBHOBECHS
6 HccnenoBarb
Paszen 6. PacTsophr HCTHHHBIEPACTBOPBI €
3alaHHbIMH
XapaKTepUCTHKAMH
6.1 |OK 01 [Tonstue o pactBopax  |Paznuuath UCTUHHBIE 1. 3ajaun Ha MPUTOTOBIICHUE
OK 02 pacTBOpHI pacTBOPOB.

2. IlpakTUKO-OpUEHTUPOBAHHBIE
pacyeTHbIE 3aJaHUs Ha
JTUCTIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBbIE B OBITOBOM 1
MIPOM3BOICTBEHHOM JCSITEIHPHOCTH
YesioBeKa
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THunbsl oHeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znesn/Tema |  Pesyabrar 00yueHus .
MeponpusTHi
6.2 |OK 01 Uccnenosanue croiictB |UccnenoBaTs Gusuko- Jlaboparopnas pabota
OK 04 pacTBOpPOB XUMHYECKHUE CBONCTBA “IIpuroToBieHHU€e pacTBOPOB”
UCTUHHBIX PACTBOPOB
IT | IIpodeccHoHATBHO-OPHEHTHPOBAHHOE COAEPKAHUE (COePKAHME TPUKJIIATHOTO MOLYJIs1)
7 Paspnen 7. OuenuBatp nocJjencTeus (3amura Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuiei npogeccuoHaJIbLHOM
NPOU3BOACTBEHHOM NPOU3BOJACTBEHHOM e TeJIbHOCTH)
AeITeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa
Ye10BeKa ¢ MO3M UM
IKO0JIOTHYECKOMI
0e30IacHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
IIPOU3BOACTBEHHOMN
JIeATeIbHOCTH YeI0BeKa

OneHHUBATH OCICICTBUS
OBITOBOM U
MPOU3BOACTBEHHOMN
JIESITEILHOCTH YeJI0BEKa C
MHO3UIIMH DKOJIOTHUECKOU
0e30macHOCTH

Keiic (c yuerom Oynymieit
poQecCuoHAIbHON
NESITEIbHOCTH)

Bo3MoxHEBIE TEMBI KEHCOB:

1. IloTemnenne K1uMaTa 1
BBICBOOOK/IEHHE Ta30BBIX
THAPATOB CO JIHA OKEaHa.

2. bynyniye mMatepuansl 1)1l aBUa-
, MAIITMHO- ¥ IPUOOPOCTPOESHUSI.
3. HoBple maTepuaisl s
COJTHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTHTEIBHBIX MPENapaToB
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JUCT PETUCTPAIIMA U3SMEHEHHA
PABOYEN IMPOI'PAMMBI

0 CHeHaIbHOCTH / TIpodeccruu

(KOO U HauMeHOBaHUe HANPABIeHUst NOO20MOBKU / CheyuaibHocmu / npogeccuu)

(rox Habopa , bopma oOyueHus )

Ha20_ /20 y4eOHbIii roa

B pabouyto mporpaMmy BHOCSTCS CI€IYIOUINE U3MEHEHHUSI:

Howmep Howmepa naucros
. OcHoBaHue 1151 BHECEHUS
nu3Me- Paznien pabGoueit mporpammbl 3aMEHEH- AHHYJH- N
HOBBIX NU3MCHCHUUN
HCHUSA HBIX pOBaHHBIX

PaccMoTtpen Ha 3aceiaHuu NpeMETHOMN (LIMKJIOBOM) KOMUCCUU

MIPOTOKOJ OT « » 20 1. Ne

(0onxHocme) (nodnucs) (N.0. ®amunus)
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