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1 O0mas xapakTepucTuKa pado4yeil NPOrpaMmbl
1.1 MecTo AMCUMILIMHBI B CTPYKTYpPe OCHOBHOI Npo@deccuoHabLHOI

00pa3oBaTeIbHOI MPOTrPAMMBI

O6mmeodbpazoBarensHas auctuiinaa OO0/.04 Xumus» uzydaercs Ha 0a30BOM

ypOBHE B 00pa30BaTeIbHOM IMKJIE YYeOHOTO TUTaHA OCHOBHOM MpodeccroHaIbHOM
oOpazoBaTenbHOM TporpaMmsl crieranbHocTu 13.02.07 DnekTpocHabxeHue

1.2. lleu 1 mu1aHnpyeMble pe3yJibTAThl 0CBOCHUS TUCHUIIIMHBI
1.2.1. lean v 3aaa4n AMCHUILJINHbI

dopMupoBaHUE y 00YyYaIOMUXCS MPEACTABICHUS O XUMHUYECKON COCTaBJISIONIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA KaK OCHOBBI MPUHATHS PEIICHUI B )KU3HEHHBIX
Y MIPOU3BOJICTBEHHBIX CUTYAIIUsX, OTBETCTBEHHOTO MTOBE/ICHUS B IPUPOJIHOU Cpe/ie.
3agaum QM CUMILUIUHBI:

1)

2)

3)

4)
5)

6)

chopMUPOBATh TMOHMMAHHUE 3aKOHOMEPHOCTEM MPOTEKaHHsS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH Cpelie, HETOCTHOM HAyYHOU KapTUHBI
MUpa, B3aNMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYyK;

pa3BUTh YMEHMSI COCTaBJIATh (OPMYJIbI HEOPraHMYECKHMX W OpPraHMYECKHUX
BEIIECTB, YPAaBHEHUH XUMHYECKHX pPEAKIHU, OOBACHATh HUX CMBICIH,
MHTEPHPETUPOBATH PE3YJIbTAThl XUMHUECKUX IKCIIEPUMEHTOB;

chopMHpOBaThH HaBBbIKU POBEJICHUS MPOCTEUILINX XUMUYECKUX
AKCIIEPUMEHTAJIBHBIX HCCIEAOBAaHUI C COONIOAEHUEM MpaBui O€30MacHOro
oOpalieHus ¢ BelecTBaMu U JIa0OpaTOpHBIM 000PYI0BAHUEM;

pPa3BUTh YMEHHsI HCIOJIb30BAaTh HH(OpPMALMI0O XUMHUYECKOTO XapakTepa u3
Pa3IMYHBIX UICTOYHUKOB;

chopMUpPOBATh YMEHMSI MPOTHO3UPOBATH MOCIEICTBUS CBOCH NEATENBHOCTH U
XUMUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIECCOB,;
chopMHpOBATh MOHMMAHUE 3HAYMMOCTH JOCTHXKEHHH XMUMHYECKOW HayKu U
TEXHOJIOTHH ISl PA3BUTHS COITMAIBLHOM 1 IMTPOU3BOICTBEHHOM cep



1.2.2. Ilnanupyembie pe3yJbTaThl 0OCBOCHHS 0011€00pa3oBaTeIbHOH TUCHHUILIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO n
Ha ocHoBe PT'OC COO

Kon U [InanupyeMsble pe3ysbTaTbl OCBOCHUSI TUCHUTIIINHEI
HaVMEHOBAaHUE
(hopMHUpyEMBIX OO6mue JucuunnvHapHbie
KOMIICTEHIINH
OK O0l. Bboibupars B yacTé TPy10BOT0 BOCIMTAHUA: - | - BJIAJICTh CUCTEMON XUMUYECKUX 3HAHUW, KOTOpast BKIIIOYAECT:

CHOCOOBI pelIeHHs
3aaq
npodeccnoHanbHOM
JesITeNIbHOCTH
MIPUMEHUTEIHHO

K pa3IN4HbIM
KOHTEKCTaM

I'OTOBHOCTBH K nyay,

OCO3HAHUE
[IEHHOCTU MacTepCTBa, TPYA0J00ueE;
- TOTOBHOCTh K aKTUBHOM
NEeATENbHOCTH TEXHOJIOTUYECKOU U
COLIMAJIBHOM HaIpaBJIEHHOCTH,
CIIOCOOHOCTh MHULMUPOBATh, MIAHUPOBATH
U CaMOCTOSTEIbHO BBINOJHATH TaKylo
NEeATENBHOCTD;
- UHTEpPEC K pa3nuyHbiM  chepam
npodeCCHOHAIILHON JIeATEIIbHOCTH,
OBiagenue YHHBEpPCAIbHBIMH
y4eOHBIMU NMO3HABATEJIbHBIMHU
AEMCTBUSIMM:

a) 0a3oBbIe JIOTHYECKHE TeHCTBUA:

- CaMOCTOSITENIbHO  (POpMYIHpOBaTh U
aKTyaJu3UpOBaTh MpooIeMy,

paccMaTpuBaThb €€ BCCCTOPOHHC,

- YCTaHaBJIMBATb CyHlCCTBeHHBIfI

OCHOBOIIOJIAraloIINe MOHATUS (XUMUYECKUI

AJIEMEHT, aTOM, DJIEKTPOHHAs: 000J0YKa aToMma, S-, p-,
d-asiekTpoHHBIE  OpOMTATM  aTOMOB, HWOH, MOJICKYIIa,
BAJICHTHOCTb, ANEKTPOOTPULIATEIHHOCT, CTETCHb
OKHCJICHHS, XMMHYECKas CBSI3b, MOJIb, MOJISIpHas Macca,
MOJISIpHBIN 00BEM, YTJICPOIHBIN CKeleT, (PyHKIIMOHAIbHAS
rpylmna, pajaukai, HU30MEpHus, H30MEpbl, TOMOJOTMYECKUM
pan, TOMOJIOTH, YTJIEBOIOPOIBI, KHCJIOPOJ- u
a30TcoJiepKallue COCIUHEHHS, OHOJOTUYECKH aKTHUBHBIC
BelecTBa (YIJIeBOMBI, JKUPBI, OEIKH), MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COEINHEHUS,
KpUCTAJJIMYECKasi pelnieTka, THUIbl XUMHYECKUX peakIui
(OKHCIUTENHbHO-BOCCTAHOBUTENBHBIE, AK30-U
SHAOTEPMUYECKHUE, PEAKIMHU HOHHOrOo OOMEeHa), pacTBOp,
AJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAS
JIUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE PaBHOBECHE), TCOPUU U
3aKOHBI (TEOpUs XMMHUYECKOTO CTPOCHUSI OpPraHUYECKUX
BemectB A.M. bBytiepoBa, Teopusi 3IEKTPOIUTHUECKON
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MPU3HAK WA OCHOBAHUS JUISI CPAaBHCHUS,
knaccudukanuu u 00001IeHNS;

aucconuannu, nepuoauueckuii 3akon .M. Menneneena,




- OIPENENATh eI  JCATEIbHOCTH,
3aJlaBaThb MapaMeTpbl W KPUTEPUHU HUX
JIOCTH)KCHMUS,

- BBISIBJISITH 3aKOHOMEPHOCTHU 51
MIPOTUBOPEUUS B paccMaTprUBaEMBbIX
SIBIICHUSX;

- BHOCHUTH KOPPEKTHUBBI B
JIeSITEIbHOCTh, OLICHUBAaTh COOTBETCTBUE

pe3yJbTAaTOB IEJSIM, OIIEHUBATh PHUCKH
MOCJIEICTBUN ACATEIbHOCTH;

- pa3BUBATh KPEAaTUBHOE MBIIIJICHUE
P PEIICHUH >KU3HEHHBIX MTPOOIIeM

0) 0a3oBbIe HCCJEA0BATEIbCKHE
neiCcTBUSA:

- BIIAJIETh HaBBIKAMU
y4eOHOUCCIIE0BATENIbCKOM U MPOEKTHOM
NEATEIbHOCTH, HABBIKAMM  pa3pelIeHUs
npo0bJieM;

- BBIABJISITh TIPUYMHHO-CIIEICTBEHHBIE
CBSA3M W AKTyaJIU3UpoOBaTh  3ajaady,
BBIIBUIaTh  TUIIOTE3y €€  PELICHHs,
HaxOJIWTh apryMEHTHI Ul J10Ka3aTesIbCTBa
CBOUX YTBEP’KICHHI, 3a/1aBaTh MMapaMeTpPbI
U KpUTEPUHU PELICHNUS;

- AHaJIM3UPOBATh IIOJYYEHHBIE B XOZE
pEelIeHns 3a1a4M PE3YIbTAThl, KPUTUUECKH

3aKOH COXPaHEHHUs MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XUMUH, (DAKTOJIOTUUYECKHUE CBEICHUS O
CBOICTBaX,  cocCTaBe, IIOJy4eHHUH U  0Oe30IacHOM
VCIIOJIb30BaHUU BAKHENIINX HEOPTraHUYECKUX U
OpraHMYeCKMX BEHIECTB B OBITY M  NPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKa,;

- YMETb  BBIABIATH  XapakTEpHbIE  IPU3HAKK U
B3aUMOCBSI3b M3Y4YEHHBIX HOHSTHH, IPUMEHSTH
COOTBETCTBYIOIIIME TOHATUSA IIPU ONMCAHWU CTPOECHUSA U
CBOMCTB HEOPIaHMYECKUX M OPraHUYECKHUX BEIIECTB M HX
IPEBPALLECHNN; BBISBISATh B3aUMOCBSA3b XMMHUYECKUX 3HAHMU
C OHATHUSIMU U MPEJCTABICHUIMHU IPYTUX

CCTCCTBCHHOHAYYHBIX IIPCAMCTOB,

- yMETh HCIIOJb30BaTh HAMMEHOBAHHMS XHUMHUYECKUX
COCAMHEHUNM MEXIYHAPOJHOTO COK3a TEOPETUUYECKOU U
PUKJIATHON XUMUW W TPUBHUAIBHBIC HA3BaHUS BaKHEUITUX
BEIIIECTB (aTHmIICH, aIlleTHIICH, TJIMIIEPYH, dbenon,
dbopmaabaerua, YKCyCHas KHUCIIOTa, TJIMIIMH, YrapHBIA Tas,
YIJIGKUCIBIN Ta3, aMMHaK, raiieHas HW3BEeCTh, HeralieHas
U3BECTh, MUTHEBAS COAQ W JIPYTHX), COCTABIATH (HOPMYJIBI
HEOPTaHWYCCKUX M OPTaHWYCCKUX BEIIECTB, YpPaBHCHHS
XUMHUUYECKUX PEaKIHi, OOBICHATh UX CMBICI; IMOATBEPIKIAThH
XapaKTepHbIE XUMUYECKHUE CBOMCTBA BEIIECCTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMU | 3aITUCSIMH

YPaBHEHUN XUMUYECKUX PEAKLINM;
- YMETh YCTaHABJIMBATh IPUHAIJIEKHOCTh HM3YYEHHBIX
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB K OINPEICIICHHBIM
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OLICHUBATH Hux AJOCTOBCPHOCTD, | KJIaCCaM U I'pYIIIIaM COCI[PIHGHPIﬁ, XapaKTCPHU30BaATh UX
IMPOTrHO3UPOBATh U3MCHCHHEC B HOBBIX




YCJIOBHUSIX;

- YMCTb IICPCHOCUTD 3HaHHA
IMTO3HABATCJIbHYIO U ITPAKTUYCCKYIO

00J1aCTH KU3HEACATCILHOCTH,

B

- YMCTb HHTCTPHUPOBATL 3HAHUA U3

Pa3HbIX MPEIMETHBIX 00JIaCTEN;

- BBIABHUI'aTb HOBBIC HMJCHU, IIPCjIararb

OPUTHHAJIPHBIC TIOAXOAbI W PEIICHUS,;
CIIOCOOHOCTBD ux HUCIIOJIb30BAHUA
MIO3HABATEJILHON U COITMAILHOMN MTPAKTHKE

B

COCTaB M BaXHEHIIME CBOWCTBA; OMNPENETSATh  BUIbI
XUMUYECKUX CBs3€H (KOBaJeHTHas, HOHHAs, METaJUIMYecKasl,
BOJIOPOJIHASA), THUMbl KPUCTAIUIMYECKUX PEIIETOK BEIIECTB;
KJIacCU(DUIMPOBATH XUMUICCKUEC PEAKIIUH;

- chopMUpOBaTh  NPENCTABICHUA: O  XHUMHYECKOU
COCTaBJIAIONIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHpA, POJIU
XUMUU B TIO3HAHWM SBJICHUW MOPUPOJBI, B (HOPMUPOBAHUU
MBIIIJICHUS U KYJbTYpbl JIMYHOCTH, €€ (YyHKIHOHAIHHOU
IPaMOTHOCTH, HEOOXOJUMOMW [JIsl PEIICHUS] TPAKTUYECKUX
3a/1a4 U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJE;

- YMETh IPOBOJUTH PACUEThI IO XUMUYECKUM (pOopMyJiam
U YpPaBHEHUSAM XHUMHUUECKUX PEAKIUA C HCIOJIb30BAHUEM
bu3MUeCKUX BEJIMYMH, XapaKTEepPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bema (HOpMaJIbHbIC
yCIIOBUS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CHUCTEMHbIE XMUMHUYECKHE 3HAHUS ISl MPUHATHS PEIICHUN B
KOHKPETHBIX  KU3HEHHBIX  CUTyallUsiX, CBS3aHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM




OK 02.
Hcnonb3oBarh
COBpEMEHHBIE
CpencTBa
aHaym3a
MHTEpIIpETALNU
uHpopManuun U
nH(pOpMaLIOHHBIE
TEXHOJIOTUH  JJIs
BBITIOJTHEHUS 337124
npodeccHoHATEHOM

ITOKMCKA,
u

B
MO3HAHMSA:

o0J1acTn IHMEHHOCTN HAYYHOI'0

- c(OPMHUPOBAHHOCTb  MHPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKH U OOIECTBEHHON
MIPAaKTUKH, OCHOBAaHHOIO Ha  JMajore
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJUKYJIBTYPHOM MHUpE; -
COBEPUICHCTBOBAHUE SI3bIKOBOM U

- yMEThb IUIAHUPOBaTh U  BBIIOJHATh  XUMHYECKUU
AKCIEPUMEHT (MpEeBpalleHUs] OPraHUYECKUX BEIIECTB MpH
HarpeBaHWM, MOJYYEHUE ATUJIIEHA U HU3YyUYEHHUE E€ro CBOICTB,
KAYECTBEHHBIC PEAKLMHA HA AJIBAETUJIBI, KPAXMAJ, YKCYCHYIO
KUCJIOTY; JEHaTypalnusi OCNKOB NMpU HArpeBaHUU, I[BETHHIC
peakiuuu O€JKOB; MPOBOJUTH PEaKUUd HOHHOTO OOMEHa,
ONPENENIATh CpEeRy BOIHBIX pacTBOPOB, KadeCTBEHHbBIC
peakuuu Ha cyibdaT-, KapOOHAT- U XJOPUI-aHUOHBI, Ha
KaTUOH aMMOHHUSI; PEIIATh SKCIIEPUMEHTAJIbHBIE 3aa4H 110
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JCATCIIbHOCTH

YUTATEIBCKON  KYJIBTYpPBI
B3aMMOJICUCTBUS MEKY JIFOABMH U

ITO3HAHUA MHUPA,

- OCO3HAHHME  IEHHOCTH  HAy4YHOWU
NEATEIIBHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO 151 HCCIIEIOBATENIBCKYIO
NEATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE;
OBianenue YHHBEpPCATbHBIMHA
yueOHBIMH NMO3HABATEJILHBIMU
AEeCTBUAMM:

B) padora ¢ uadpopmanmei:

- BJIAJETh  HABBIKAMU  IOJYYECHUS
nHpopMaIuu U3 HUCTOYHUKOB Pa3HBIX
THNOB, CaMOCTOSITEIBHO  OCYLIECTBIATH
NOMCK, AaHajdu3, CHUCTEMaTH3alHui U

UHTEPIPETA0 UHPOPMALIUU PA3TUIHBIX
BUJIOB U ()OPM TIPE/ICTABIICHUS,

- co3/laBaTh TEKCThI
dbopmaTax C  y4yeToM
uHpopmManuu U 1eJIeBOU
BbIOWpasi ONTUMAIIBHYIO GOpMy

B Pa3JIMYHBIX
Ha3HAYEHUs
ayJIuTOPUH,

IMPCACTABJICHUS U BU3YAaJIU3allUH,

- OLICHUBATh JIOCTOBEPHOCTS,
JIETUTUMHOCTD uH(popmanuu, ee
COOTBETCTBUE IIPAaBOBBIM u

MOPAJIbHOSTHICCKUM HOPMaM;

Kak cpexacrBa Temam "Metamel" u "Hemeramibl") B COOTBETCTBHM C

OpaBWJIaMU TEXHUKM O€30MacHOCTH MpU OOpalIeHUuu ¢
BEIIECTBAMU u 71a60paTOPHBIM 000pyI0BaHUEM;
IOPENCTaBIATh PE3YJIbTATBl XUMHUYECKOIO 3KCIIEPUMEHTA B
dbopme 3amucu ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd Hu
(GbopMyIHUpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

- YMETh aHAJU3UPOBATh XUMUYECKYI0 HWH(GOpPMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CPEICTB MacCCOBOM
uH(popmalum, cetb IHTEpHET U ApyTHE);

- BJIAJI€Th OCHOBHBIMH METOJIAMU HAYYHOT'O IO3HAHUS
BEILIECTB U XUMUUYECKUX SIBIICHUM (HaOI0feHne, u3MepeHue,
AKCIIEPUMEHT, MO/ICJIMPOBAHUE);

- YMETh IPOBOJUTH PACUETHI IO XUMUYECKUM (pOpMyIam
U YpaBHEHUAM XUMHYECKUX PEaKIUid C HCIOJIb30BaHUEM
(U3MYECKUX BEIMYMH, XapaKTEpPU3YIOLIMX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 0O0beMa (HOpMasbHBIC
yCIIOBUS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CHUCTEMHBIC XWUMHYCCKUE 3HAHUS JJI TPUHSATHUS PEIICHUHA B
KOHKPETHBIX  JKM3HEHHBIX  CHTYallUsX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHEHUEM

11




- UCIIO0/Ib30BaTh CpeACTBa
MH(GOPMALIMOHHBIX U KOMMYHHKAITMOHHBIX
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TEXHOJIOTHA B PEIICHUH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX M OPTaHW3aIIHOHHBIX
3ajady ¢ coOmojneHueM  TpeOoBaHUM
OPrOHOMHUKH, TEXHHKH  O€30MacHOCTH,
THTHUEHBI, PecypcocOepeKeHNs, MPaBOBBIX
Y 3THYECKUX HOPM, HOPM

nH()OpMAITMOHHOW  0€30MacHOCTH; -
BJIAaJICTh HABBIKAMH pPACIIO3HABAHUSA W
3aIUThl HHPOPMAITUH, HHPOPMAITHOHHOM
0€30IIaCHOCTH JTMYHOCTH;
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OK
D¢ dexTuBHO

04.

B3aWMOJIECTBOBATh U

paboTtatb
KOJIJICKTHBE

KOMaH/JIe

B
n

- T'OTOBHOCTBh K CaMOpPa3BUTHIO,
CaMOCTOATCIBbHOCTH U CaAMOOIIPCACIICHUIO,

-OBJIaJICHUE HAaBBIKAMU
y4eOHOMCCIIEI0BATENbCKOM, TPOSKTHOM U

COILIMAJILHOM JIESITEIbHOCTH;

OBianeHue YHHBEPCAJIbHBIMHU
KOMMYHMKATUBHBIMH JeficTBUAMU: O)
COBMECTHAS /1eATEIbHOCTD!

- IMOHUMATh u
MPEUMYIIECTBA KOMAHHOU U

WHJUBUyaJIbHON PaOOTHI;

HCIIOJIB30BAaTh

- IIPUHAMATh e COBMECTHOM
NEeATEIbHOCTH, OpraHU30BbIBATh "
KOOpPJIMHUPOBaTh  JIEUCTBUS O €€

JOCTHKEHUIO: COCTAaBIAThH IUIAH JIEVCTBUM,
pacnpeAensiTb podd C YYETOM MHEHUH
YYaCTHUKOB OOCYKJIaTh PE3YJIbTAThHI

COBMECTHOM paboThI;

- yMeTh IUIAHUPOBAaTh ¥  BBINOJHATH  XUMHYECKHMA
AKCIIEPUMEHT (MPEBpAlIEHUs] OPraHUYECKHX BELIECTB IPHU
HarpeBaHUM, MOJYYEHUE ATHIIEHA U M3YyUYEHHUE €ro CBOWMCTB,
KAYECTBEHHbBIE PEAKIIMU Ha albJETH/Ibl, KpaxMmal, YKCYCHYIO
KHUCIIOTY; JI€HaTypalus OEJKOB IMPH HArpeBaHUM, I[BETHHIC
peakuuu O€IKOB; MPOBOJIUTH PEAKIMM HOHHOTO OOMEHa,
ONpEeNeNnsTh Cpeay BOJAHBIX pPACTBOPOB, KAauECTBEHHBIE
peaknuu Ha cyibdaT-, KapOOHAT- U XJIOPUJ-AaHUOHBI, Ha
KaTHOH aMMOHMUS; pEllaTh AKCIIEPUMEHTAJbHbIE 33Ja4d IO
teMam "Metambsl" u "Hemertamnel") B COOTBETCTBUU C
OpaBWJIaMU TEXHUKM O€30IIaCHOCTU MpU OOpalEHUH C
BELIECTBAMU U 71a00paTOPHBIM 000pyI0BaHUEM;
MPECTaBIATh PE3YJbTaThl XUMUYECKOTO DJKCIIEPUMEHTA B
dbopme 3anmucu ypaBHEHUM COOTBETCTBYIOLIUMX pEAKIUN U
(bopMyIMpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB
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- KOOPJIUHUPOBAaTb W  BBINOJHSATH
paboty B YCIOBUAX pEabHOTO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO
B3aUMO/JICHCTBUS;

- OCYILECTBIISITH MTO3UTUBHOE
CTPATETHUYECKOE ITOBEJCHUE B PA3JIMYHBIX
CUTyallUsIX, TMPOSBIATbH TBOPYECTBO U
BOOOpaxeHUE, ObITh THUITUATUBHBIM
OBiagenue YHUBEPCAJIbHbIMHU
peryJsiTUBHbIMH JeUCTBUAMU:

) NIPUHATHE ce0s1 U APYTUX JIKeu:

- IIPUHUMATh MOTHUBBI U apTryMEHTHI
OpYTUX JIFOAEU TPU aHAIU3€ PE3yJIbTaTOB
NEATEIBbHOCTH;

- IIpU3HaBaTh CBOE MPaBO MU IIPaBo
JIPYTUX JII0JIeH Ha OITUOKH,

- pa3BUBaTh CHOCOOHOCTh IOHUMATh
MHUP C MO3ULIUHU JPYTOro YeIOBEKa,;
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OK 07.

CopnelicTBOBaTh
COXpaHEHHIO
OKpY>Kalolle Cpepl,
pecypcocOepexeHuIo,
IPUMEHATH 3HAHUA 00
W3MCHCHHU KJIMMAaTa,

B
BOCIIUTAHUA:

odJiactu IKOJIOTHIECKOT O

- c(hOpPMHUPOBAHHOCTh HKOJIOTUYECKOMN
KYJbTYPBI, MOHUMAaHUE BITUSTHUS
COIMAIbHO-PKOHOMHYECKUX MPOIIECCOB Ha

- chopMUpOBaTh  MPEACTABICHUS: O  XUMHUYECKOU
COCTABJISIFOLIEN €CTECTBEHHOHAYYHOW KAapTHHBI MHpPA, POJIH
XUMUU B TO3HAHUU SIBICHUI MPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUS U KYJIbTYPBl JIMYHOCTH, €€ (YHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM Jil pElIeHUs TNPAKTUYECKUX
3a]1a4 ¥ IKOJOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY

COCTOSHHME TIPHPOJHOM M  COLMAILHON .
TIPHHLAIIBI 37I0POBBIO U IIPUPOJHOMN CPEJIE;
5eDERITHBEOLO Cpelibl, OCO3HAHKE TII00ATBHOIO XapakTepa
p _ - YMETb coOMoAaTh npaBuiIa 5KOJIOTHYECKH
IIPOU3BOJICTEA, SKOJIOTHYECKHMX TIPOOJIEM; . p .
€71eCcOo00pa3sHOro  IOBEIEHHs B  OHITY W OBOIA
sddexTHBHO - [UIAHUPOBAHHE M OCYIIECTBIEHHE | P o Y YA
i . N y NEATENLHOCTH B LEISAX COXPAHEHHs CBOEr0 3I0POBbA U
JICHCTBOBATE B JEUCTBUI B OKPYKaIOIIEH cpeie Ha OCHOBE . | Coxp p
Ype3BBIYAMHBIX . . OKPYKAIOMIEH NPUPOIHOM CPEMIbl; YUUTHIBATH OIACHOCTD
3HAHUSA 1eJIeN yCTOMYMBOrO
CUTYaIUIX pa3BUTHUS YETOBEYECTBA,; BO3JIENCTBHS Ha JKUBbIE OPTAHU3MbI ONPEIETIEHHBIX BEIIECTB,

AKTUBHOE HENPUIATHE JCHUCTBHM,
MIPUHOCSIIMX BPENl OKPYKAIOIIEH CpELE;

- yYMEHHE IIPOTHO3UPOBATH
HEeOJIaronpusTHHIE DKOJIOTUYECKHUE
MOCJICICTBUS TPEANTPUHUMAEMBIX I€UCTBUM,
MpeIoTBpaIaTh HX;
- pacumpeHue OTbITa

NEATEIBHOCTH

JKOJIOTUYECKON HAPABICHHOCTH;

- OBJIaJICHUE HaBBIKaMU
y4eOHOUCCIIeI0BATEILCKOM, TPOSKTHON U

COIIMAJIbHOM JIEATEIILHOCTH;

IIOHHMMAasa CMBICI ITIOKa3aTClIA HpeﬂeHBHOﬁ HOHYCTHMOﬁ
KOHICHTpAaIHun
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IK 2.2.
Opranu3oBbIBaTh
JIBMDKEHHUE TPAHCIIOPTA,
obecrnieunBaTh
0€301MacHOCTh
JIBMDKCHUS Ha
TPAHCIIOPTE U peliaTh
npodeccnoHaIbHbIC
3aJ1auu MOCPEACTBOM
IPUMEHCHHSI
HOPMAaTHBHOIPABOBBIX
JTOKYMEHTOB.

-OBJIaJICHUE yMCHUSMHU W  HaBBIKAMH
Pa3IMYHBIX BUJIOB MO03HABATEIILHOM
ACATENIBHOCTH  JJIi  WM3YYCHHS]  Pa3HBIX
CTOPOH OKPYXAIOIIeT0 MHUPA,

- NPUMEHEHHE  OCHOBHBIX  METOJIOB
MTO3HAHUS (HabsroneHus, HAy4IHOTO
OKCIIEPUMEHTA) I M3YyYCHUS Pa3IMIHBIX
CTOPOH  XHMHYECKHX  OOBEKTOB U
MPOIIECCOB, C  KOTOPHIMH  BO3HUKAET

HEOOXOMMOCTh CTAIKHBATHCS B
npodeccroHansHO cdepe;

KJIacCU(DUIIMPOBATh HEOPTaHUYECKUE W OPTaHUYCCKUC
BEIIECTBA B COOTBETCTBUU C UX CTPOCHUEM

-yCTaHaBJIMBAaTh 3aBUCHMOCTH (PH3UKO-XMMHUYCCKHUX CBOMCTB
OpPTraHUYECKUX BEIICCTB OT CTPOCHHS MOJICKYIT
-yCTaHABIIMBATh 3aBHCHUMOCTHh (DHU3HKO-XUMHUYECKHX CBOWMCTB
HEOPTaHWYECKUX BEIIECTB OT CTPOCHUS aTOMOB M MOJIEKYI, a
TaK)Ke TUTIA KPUCTAJUTMUECKOU PEIICTKU

-HCCIIeI0BaTh (PU3UKO-XUMHUUECKHE CBOMCTBA HCTUHHBIX
pacTBOpOB

-OIICHUBATh TOCIEACTBUS OBITOBON ¥ IPOW3BOJCTBEHHOMN
NESITEIbHOCTH  YeIOBeKa ¢  IIO3HIUM  DKOJOTHYECKOM
0e30IMacHOCTH
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OBJIAACHUC YMCHHAMU  OIPCACIIATH
OcJan U 3agadn ACATCIbHOCTH, BLI6HpaTI>
cpeacrBa ajisl UX JOCTHIKCHUA HaA

MPAKTHUKE;

- OBJIaJICHUE YMEHUAMU
MPOTHO3UPOBATH HEOJIaronmpusTHHIE
JKOJIOTHYECKHUE MOCIIEICTBUSA
NpEeANTPUHUMAEMBIX JCUCTBUM,
IIPEIOTBPALLATH UX;

— HUCHOJb30BAaHUE PA3JIMYHBIX UCTOYHHKOB
I TIOTYYEHUsS] XUMHUECKON nH(OpMaIny,
YMEHHE OLIEHUTh €€ JOCTOBEPHOCThH MJIs
JOCTHKEHMSI XOpOILUX pe3ylbTaToB B
npodeccCuoHaNIbHOM cdepe;

KJ1acCu(UIMPOBATh HEOPTAHUYCCKHE M OPTaHUYECKHE
BEIIIECTBA B COOTBETCTBUU C UX CTPOCHHUEM

-yCTaHaBIIMBATh 3aBUCHUMOCTh (PU3UKO-XUMUYECKUX CBOMCTB
OPraHUYECKUX BEIECTB OT CTPOEHUS MOJIEKYJ

-OLICHUBATh TOCJIEACTBUA OBITOBOM M MPOU3BOJICTBEHHOMN
JNEATEIbHOCTH  YEJIOBEKAa C  MO3UIMH  SKOJOTUYECKOU
0€30IacHOCTH

- YMETH co0JroaaTh rpaBuia JKOJIOTUYECKHU
[eJIeco00pa3HOro  TMOBEJAEHUsT B OBITY U TPYIOBOM
JNEATEIbHOCTH B IEJISIX COXPAHEHUS CBOETO 3J0pPOBbS M
OKpYXamuel NPUPOAHOM CpEelbl;, YYHUTHIBATH OIACHOCTH
BO3JCHCTBUS HA )KUBbIC OPTaHU3MBI OIPEICIICHHBIX BELIECTB,
MOHUMAsA CMBICJ TIOKa3aTenss NPEAeIbHOM JOMYyCTUMOM
KOHIICHTPALIUU
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2. CTpyKTYypa M coaepkaHue 0011e00pa3oBaTeJbHOH TUCHUILIHHBI « XUMMI»

2.1 00beM JUCUMIJIMHBI K BUABI Y4e0HOIl padoThl

Bup yuyeOHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHOI NPOrPaAMMBbI M CHUIIIMHBI 72

TEOPETUYECKOE 0OyUCHHE 34

MPaKTUYECKUE 3aHATHUS (B T.4. KOHTPOJIbHBIE pabOTHI) 28

a00paTOpHBIE 3aHITHUS 10
IIpome:kyTouHasi aTTecTauus )

(anddepeHuupoBaHHbI 3a4eT)
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2.2 TeMaTHYeCKHUIl IJIAH U COJIePKAHNE JUCHUILTHHBI

Conep:xkanue yueOHOro maTepuasa (OCHOBHOE H

HaumenoBanue | NpodecCHOHAILHOOPHEHTHPOBAHHOE), IA00PATOPHBIE U NPAKTHYECKHUE 3aHATHH, = O0bem |DopMupyembie
pa3uesioB U TeM NPUKJIATHOM 4YacoB | KOMIIETeHUHH
MOYJIb
1 2 3 4
OcHoBHOE coaepxkaHue
Paspnen 1. OcHOBBI CTPOEHUS BelleCTBa 6
Tema 1.1. OcHOBHOE coJep:KkaHue OK 01.
Crpoenne atoM0B | TeopeTHuecKoe 00y4eHue
XUMHYCCKUX C o 9
OBpEMCHHAasA MOJCJIbL CTPOCHHA aToMa. CHUMBOJIMYECKHI SI3BIK XUMHUH. XUMHYECKHH DIIEMEHT. 2
3JICMCHTOB U
OnekrpoHHas KoH(puryparms aroma. Krmaccupukamus XMMHYECKUX SJIEMEHTOB (S-, P-, O-31eMeHTSI).
IIpupoaa
PHPOA . BasieHTHBIE 2JIEKTPOHBI. Baj€HTHOCTD.
XUMHNYCCKOU CBA3HU o o
3JI€KTpOHHa$I mpupoJa XuMHUUYCCKOHN CBA3H. 3JI€KTpOOTpI/IHaTeJII)HOCTI>. BI/IIII)I XUMHNYCCKOU CBA3U
(KoBaJyIeHTHAas!, MOHHAs, METATMYECKAs!, BOJOPO/IHAS) U CIIOCOOBI ee 00pa3oBaHus
HpaKTH‘leCKOG 3anaTue Nel. Pemrenme 3a,[[aHPII>i Ha HCIOJb30BaHUE XUMHYECKOM CHMBOJHUKH U
Ha3BaHUM COG)II/IHCHI/Iﬁ IO HOMCHKJIATYPC MCKAYHAPOAHOTO COX03a TeOpeTquCKOﬁ n HpHKHaﬂHOﬁ
XUMHHU U TPpHUBUAJIBHBIX Ha3BaHUU I COCTaBJICHUA XHUMHUYCCKUX (I)OpMYJ'I ABYXAaTOMHBIX COG,Z[I/IHCHI/Iﬁ
(oxcumoB, Cynb(pUIOB, TUAPUIOB U T.II.) U APYIMX HEOPTaHUUECKUX COETUHEHUH OTIENBbHBIX KJIAaCCOB. 2
HpaKTI/I‘-ICCKI/Ie 3alaHuA Ha YCTAHOBJICHUC CBA3HU MCKAY CTPOCHUCM ATOMOB XUMHWYCCKUX JJICMCHTOB U
NepuoaANYCCKUM H3MCHCHUECM CBOMCTB XHMMYECKHUX DJIEMEHTOB M HMX COCI[PIHGHPIIZ B COOTBCTCTBHHU C
IIOJIOKCHUEM HepHOHH‘IeCKOﬁ CHUCTCMBI.
Tema 1.2. OcHOBHOE coJiep:KaHue OK 01.
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[lepuonnueckuii
3aKOH U TabmuIa
J.N. MenneneeBa

IIpakTnyeckoe 3ansitue Ne 2.Ilepuonuueckas cuctema xumuueckux avieMeHToB .M. Menneneesa.
®usnyeckuit cmbic Ilepuoauueckoro 3akona .M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJJIEMEHTOB, O00Opa3yeMbIX HMH IIPOCTBIX M CJOXKHBIX BEIIECTB B COOTBETCTBHH C
MOJIOKEHWEM XHMHUYECKOro 3jieMeHTa B Ilepuomnueckodd cucreme. MHpPOBO33pPEHUECKOE M HAydHOE
3Hauenue [lepuoanueckoro 3akona .M. Menneneesa. [Ipornossr JI.1. MenaeneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

Pemienne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUECKHX 3aJlaHM Ha XapaKTEepU3alMI XUMHUYECKHX
ameMeHTOB «MeTandeckne / HeMETaJUIMYECKUe CBOWCTBA, 3JIEKTPOOTPULIATEIIHBHOCTh XUMHUYECKHX
3JIEMEHTOB B COOTBETCTBUU C UX AJCKTPOHHBIM CTPOCHHEM U TMOJIOKEHUEM B MEPUOAUYECKON CUCTEME
xuMudeckux dyemeHToB .M. MenneneeBa»

OK 02.

Paszngea 2. XumMmuu

eCKHe peaKknuu

Tema 2.1. Tumns:
XUMHYECKHX
peaxkun

OcHoBHoOE€ coaepkanue

Teopernueckoe o0yueHue

Knaccudukanus u THUIBI XUMHYECKUX PEAKLIUH ¢ ydacTHeM HeopraHmveckux pemiectB. CocraBieHHe
YpaBHEHMH peakUMid COEJUHEHUs, DPAa3JIOKEHHs, 3aMelleHus, OOMeHa, B T.4. peakUuil TropeHwus,
OKHCJICHUSA-BOCCTAHOBIICHHUS.

VYpaBHeHHsI OKHCIEHMsI-BOCCTaHOBIEHUS. CTeneHb OKucieHus. OKUCIUTENh UM BOCCTAHOBUTEINb.
CocraBiieHHE M ypaBHUBAaHUE OKHCIMTEIBbHO-BOCCTAHOBHUTEIBHBIX PEAKLIUN METOIOM 3JIEKTPOHHOIO
6ananca. OKUCINTEIbHO-BOCCTAHOBUTENbHbBIE PEaKIUU B MPHUPOJE, MPOU3BOJCTBEHHBIX Mpoleccax H
KU3ZHENEATEIIBHOCTU OPraHU3MOB

IpakTuyeckoe 3ansaTue Ne 3. KonudecTBeHHbIE OTHOIICHHUS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHBIC
3aKOHbl B XMMHHM M PACUETHI [0 YPABHEHHSAM XUMHUYECKHX peakuuid. Moib Kak €IuHHIA KOJIUYECTBA
BellecTBa. MosipHas Macca. 3aKOHbl COXPAaHEHHUs MacChl M 3HEPruu. 3akoH ABoraapo. MonspHbli
o0BeM razoB. OTHOcHUTEIbHAs TIOTHOCTh Ta30B. PacdeThl MO ypaBHEHUSM XHUMHYECKHX DPEaKIHi ¢
HCIOJIb30BaHHUEM Macchl, 00beMa (HOPMaJIbHBIE YCIOBHS ) Ta30B, KOJTUYECTBA BEIIECTBA

Teopernueckoe 00yueHnune

OK O1.
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Teopus aneKTpoauTHUECKOH Aucconranuy. oHbI. DI1eKTpOIUThL, HEAIEKTPOIUTHI. 2

Peakunu nonnoro oomena. CocraBieHue peakiuii HOHHOTO OOMEHa IyTeM COCTABJICHHS UX IOJHBIX U

COKpAIIEHHBIX MOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIC peakiuH. 3aJaHusl HA COCTABICHHUE MOHHBIX

peakuuii

JlabopaTopnasi padora Nel “Tunbl XUMHUUECKUX pEaKLIUN™ .

HccnenoBanue THIIOB (10 COCTaBY M KOJIMYECTBY HCXOHBIX U 00Pa3yIOINXCs BEIIECTB) U IPHU3HAKOB 2

XMMHUYECKHX peakuuii. [IpoBeeHne peakiunii HOHHOTO 0OMEHa, ONpe/IeIICHUE CPE/Ibl BOJAHBIX PACTBOPOB.

3ajaHus Ha COCTABJIICHHE HOHHBIX PEaKIHid
Paszpnea 3. CTpoeHue U CBOIICTBA HEOPraHNYECKHUX BelleCTB 18
Tema 3.1. OcHOBHOE coaepxaHue OK 01.
Knacengukarys, Teopernueckoe 00yyenune OK 02.
HOMCHIIaTYpa 1 [Ipenmer Heoprannyeckoit xumun. Kiaccugukanus HeopraHuueckux BemiecTs. IIpocTbie U croxxHble 11K 2.2
cTpochme BemiecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCUIBI, TUAPOKCHIbI, KUCIOTHI, COJN). B3aumMocBs3b
HOOpTanieciux HEOPraHWYeCKUX BEIIECTB. ATperaTHbIe COCTOSIHUS BELIECTBA. 2
peHiects Kpucranmnueckue 1 amop¢HbIe BemecTBa. THITBI KpUCTAIUIMYECKUX PEHIETOK (aATOMHAs!, MOJIEKYJIsIpHA,

HMOHHasl, MeTaJJIn4yecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUIMUECKOMN

PECIICTKU. 3aBUCHMOCTh XUMHUYECKONH aKTUBHOCTHU BCIICCTB OT BHU A XUMHYECKOM CBSI3H M THIIA

KpHCTaHHH‘ICCKOfI PEHICTKU. HpI/I‘II/IHBI MHOFOO6pa3I/I$I BCIIIECTB

IIpakTuueckoe 3ansatue Ne 4 .HomeHknaTypa HEOPraHMYECKUX BEIIECTB: Ha3BaHHE

BEILIECTBA UCXOJIS U3 UX XMMHUYECKOW (HOPMYIIBI I COCTABICHHE XMMUYECKOW (HOPMYIIBI UCXOIS U3

Ha3BaHMs BellecTBa o MexayHapoaHoi (MIOITAK) win TpuBHanbHOM HOMEHKIATYpE. 2

IMpakTnueckoe 3ansaTue Ne 5. PereHue nmpakTHUECKUX 3aIaHUH 10 KaccHupuKaimm,

HOMEHKJIAType ¥ XUMHYECKUM (POpMyJIaM HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (yrapHBIN Tas,

er'[eKI/ICJ'II)II\/JI ra3, aMMHaK, raiicHas U3BE€CThb, HETralliCHasA U3BECTh, IIUThEBAA COAa U Z[pyrI/IX)I Ha3bIBaTh U

COCTaBJIATh (POPMYJIbI XUMUUECKHUX BELIECTB, ONPEENIATh IPUHAIEKHOCTD K Kiaccy. 2

HcTouHnKM XUMUYECKOH HH(pOpMAaIUH (CPEICTB MacCOBOi HHPOpMAIHH, ceTh VIHTepHET u Apyrue).

[Mouck uH(poOpMaLUK 1O HA3BAHUSAM, UIECHTU(DHUKATOPAM, CTPYKTYPHBIM (OpMyJiam
Tema 3.2. OcHOBHOE coJiep:KaHue OK 01.
dusuko-

Teopernueckoe o0yueHue
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XUMHYECKHE Metamnel. O0mue (u3ndeckue U XUMUYECKHe CBOWCTBa MeTauioB. CrocoObl MoydeHus. 3HAUYCHUE OK 02.
CBOMCTBa METAZIOB U HEMETAUIOB B MPUPOJAC M JKU3HEICITEILHOCTH 4YelOBeKa M oOpraHu3MoB. Kopposus K 2.2
HEOPraHUYECKUX METAJIJIOB: BHJIbI KOPPO3HUH, CIIOCOOBI 3aIIUThHl METAJIOB OT KOPPO3HH )
BCLICCTB Hemeramsl. OOmue (U3HUECKMEe W XUMHUYECKME CBOWCTBA HEMETAUIOB. THWIMYHBIE CBOWCTBA

HemerawioB |V— VII rpynn. Knaccudukanus u HOMEHKIATypa coeTMHEeHUI HeMeTauioB. KpyroBopoTsl

OMOTCHHBIX JIEMEHTOB B IIPUPO/IC

XMMHYeCKHe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX BEIIECTB (OKCHIOB, THAPOKCUIOB, KUCIIOT,

coJelt u 1p.). 3aKOHOMEPHOCTH B M3MEHEHHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOJHBIX COCTUHEHUH,

BBICIINX OKCHJIOB M THJPOKCHIOB

IIpakTnueckoe 3aHsaTHE Ne 6.CocraBieHue ypaBHEHWH XHMHUYECKHX DEaKIMH C y4acTHEM

IPOCTBIX W CJOXHBIX HEOPraHWYEeCKUX BEIIECTB: META/UIOB M HEMETAJUIOB, OKCHIOB METaJUIOB,

HEMETAJUIOB W aM(OTEPHBIX JJIEMCHTOB; HEOPraHUYECKMX KHCJIOT, OCHOBaHMA U aM(pOTEPHBIX

THIPOKCHIOB; HEOPTAaHMYECKUX COJIeH, XapaKTepH3YIOIINX UX CBOMCTBA.

IIpakTnyeckoe 3ansaTue Ne 7.Penienne npakTHKO-OPHEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM HA

CBOMCTBa, COCTaB, MOJy4YCHHE U OC30IIACHOE MCIIOJIb30BAHUE BOKHEUIIMX HEOPTaHMUYCCKHUX BEIICCTB B

OBITY U MPaKTUYECKOM ACATSILHOCTH YSIOBEKA
Tema 3.3. OcHOBHOE coiep:KaHue OK 01.
Unentuukamns | JJagopaTopHas padora Ne2 «MneHTH(HUKAINS HEOPTAHNYECKHX BEIICCTBY. OK 02.
HCOPTaHMHYCCKHIX Pemenne SKCIepUMEHTANBHBIX 33/1a4 MO XWMHYECKMM CBOMCTBaM METAaUIOB W HEMETAIOB, IIO OK 04
BEIIECTB . :

m pacro3HaBaHMIO U TIOTYYCHUIO COSAMHEHNI METAJUIOB M HEMETAJIIOB.

Wnentudukanys HEOPraHWYECKUX BEIHIECTB C HCIOJNB30BAHUEM HX (H3MKO-XUMHYECKHX CBOWCTB,

XapaKTEepPHBIX KAa4eCTBEHHBIX peakuuid. KauecTBeHHbIE peakiuu Ha cyinbpar-, KapOoOHAT- U

XJIOPHJAHUOHBI, HA KATHOH aMMOHUS
Pa3nea 4. CrpoeHue ¥ CBOMCTBA OPraHUYECKHUX BelleCTB
Tema 4.1. OcHOBHOE coiep:KaHue OK 01.
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Knaccudukanus,
CTPOCHUE U
HOMEHKJIaTypa
OpPraHUYeCcKUX
BEIIIECTB

IlosiBieHMe M pa3BUTHE OPraHMYECKONM XMMHM Kak Hayku. [IpenMer opranudeckoi xumuu. Mecto u
3Ha4YCHHE OPTaHUYECKOW XMMUHU B CUCTEME €CTECTBECHHBIX HAYK.

XUMHYECKOE CTPOCHHE KaK IOPANOK COCJUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO MX BAJICHTHOCTH.
OCHOBHBIE TOJIOKEHUSI TEOPUU XMMHUUYECKOTO0 CTPOCHHS OpraHuueckux coeaumHeHuit A.M. byrtieposa.
VYriepoaHblid CKEJIET OPraHuyYecKOW MOJIEKYJbl. 3aBHCUMOCTh CBOMCTB BEHIECTB OT XHUMHUYECKOTO
CTpOeHHUs MoJeKyl. M3omepust u u30Mepsl.

[1K 2.2

Ilonatne o ¢yHkunoHanbHOM rpynne. Paaukan. IlpuHumnel KkiaccuUKaLUMU — OpPraHUYECKUX
coequHEeHU. MexayHapoaHas HOMEHKIIATypa U IPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COCIUHEHUM.
[TonsTre 00 a3oTcoAep alux COEAMHEHUAX, OMOJOTMYECKH aKTUBHBIX BellecTBax (yrjieBoaax, Kupax,
0emKax u JIp.), BRICOKOMOJIEKYJISIPHBIX COSIMHEHHIX (MOHOMED, IOJIMMED, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

IIpakTuyeckoe 3ansaTre Ne 8 Homenknarypa opraHuuecKux COSMHEHUN OTAENBHBIX KIACCOB
(HachbIIIEHHbIE, HEHACBIIICHHBIE M apOMATUYECKUE YIIIEBOAOPOJbI, CHHUPTHI, (DEHOJNBI, aabAETHbI,
KETOHBI, KapOOHOBbIE KUCIOTHI U Jp.) CocTaBiieHHUE TMOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (HOPMYI
OpPraHMYECKUX BEILIECTB OTAETbHBIX KIJIACCOB, HCIONB3YyS WX Ha3BaHHs MO CUCTEMAaTHYECKOH U
TPUBUAIBHON HOMEHKJIAType (ITHIICH, alleTUIICH, MHLepuH, ¢peHol, GopMaibaeru, YKCyCcHas KICIOoTa,
TJIUIIHH).

IIpakTnueckoe 3ansitue Ne 9. Pacuersl mnpocreiimei ¢GopMybl OpraHUYECKOM]
MOJIEKYJIbI, UCXOISl U3 DJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpTraHUYECKUX
COE€INHECHUN

OcHoOBHOe coaepxkaHue

Teopernueckoe 00yueHnune

DU3NKO-XMMHUYECKHE CBOMCTBA OpraHU4YCCKUX CO€IUHEHMH OTIEIbHBIX KIIACCOB (OCO6CHHOCTI/I
KJ'IaCCI/Iq)I/IKaI_II/II/I W HOMCHKIJIATYPbI BHYTPH KJIaCCa, TOMOJIOTMYECKHUI psaa u 06]].[8.5{ q)opMyna; HU30MCEpUs;
(bI/ISI/IquKI/Ie CBOﬁCTBa; XUMHUYCCKUC CBOIZCTBE[; CITIOCOOBI HOJIy‘-ICHI/I}I)I

JlaGopaTopHasi padora Ne3 Ionyuenne 1 XUMUYECKHE CBOMCTBA PEETBHBIX YTIIEBOJOPOIOB

(anmkaHOB)

24

OK O1.
OK 02.
OK 04.
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— IIpeieIbHbIE YIIIEBOJOPO/IbI (AIKaHbI U IIUKJIOATIKaHbl). |'OpeHne MeTaHa Kak OJJMH U3 OCHOBHBIX
MCTOYHMKOB TEIJIa B IPOMBIIIJICHHOCTH U ObITy. CBOWCTBA MPUPOIHBIX YIIEBOAOPOAOB, HAXOXKICHHUE B
IIPUPOJIE U IPUMEHEHHE AJIKAHOB;

— HenpeJebHbIe (AJIKEHBI, ATKUHBI U aJIKaJIMEHbI) U apOMaTUYECKUe yrieBoopoabl. ['openue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O TNIAMEHU JJIsl CBAPKU U PE3KU METAJNIOB

— KUCIIOPOJICOIePIKALINE COSTUHEHNUS (CIIUPTHI U (PEHOIIBI, KAPOOHOBBIE KHCIOTHI U 3(DUPHI, aJbJACTH Bl U
KETOHBI, JKHUPBI, YIJIeBOAbl). lIpakTHueckoe NpPUMEHEHHWE OSTHICHTIHMKONSA, TIUIEpUHA, (eHoa.
[Ipumenenne Qopmanbrernga, aneTaabAeTHAd, YKCYCHOM KHUCIOTHI. Mpblla Kak COJM  BBICHIMX
KapOOHOBBIX KUCJIOT. MoOroIIMe CBOKWCTBA MbLjla

JlabopaTopHas padora Ne4 [TonyueHne 1 XMUMUYECKUE CBOMCTBA HENPEIEIBHBIX YIIIEBOAOPOIOB

— a30TCcoJeprKaIlie COeAMHEHNsI (AMUHBI 1 aMUHOKUCIIOTHI, OeNKH). BricokoMoseKyIspHbIE COEIMHEHNS
(cuHTeTHYECKHE U OMOJOTUYECKU-aKTUBHBIE). MOHOMED, MOJTUMED, CTPYKTYPHOE 3BEHO.
[Tomumepu3anys STHIIEHa KaK OCHOBHOE HalpaBJIEHUE €ro UCMONb30BaHus. ['eHeTnueckas
CBSI3b MEX/Y KJIacCaMi OPraHMYECKUX COEAMHEHUI

JlabopaTopHas padora NeS Uuentudurauus anbaerugoB, KapOOHOBBIX KUCIOT U MbLIa
Ha OCHOBE (DYHKI[MOHAJIHLHOTO aHATIN3a

IIpakTHUyeckue 3aHATHS

IIpakTnueckoe 3ansitue Ne 10 CpoiicTBa OpraHMYECKUX COCAUHEHUN OTJIEIbHBIX
KJIaCCOB (TpI/IBI/IaJ'IBHaSI H MCXKAYHApOAHAasA HOMCHKJIATypa, XHUMHUUYCCKUC CBOﬁCTBa, CHOC06LI
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MOJIyYEHUS): TpeJiebHbIe (AIKAHbI U IIUKIOAJIKAHBI), HEMPEIEIbHbIC (AIKEHbI, aJTKUHBI U aTKaIUEHbI) U
apoMaTHYeCKHUe YreBOJIOPOAbI, CIUPTHl U (EHOJbI, KapOOHOBBIE KUCIOTHI U 3(GUPHI, AIbIETUIBl U
KETOHBbl, aMUHBl U aMHUHOKHUCIIOTBI, BBICOKOMOJICKYJISIPHbIE COEIUHEHUS. 3aJaHusl Ha COCTaBJICHHE
YpaBHEHHI XMMHUYECKUX pEaKlUi C ydacTHeM OPraHWYEeCKUX BEIIECTB Ha OCHOBAaHMHM HX COCTaBa U
CTpOCHUS

IIpakTuyeckoe 3ansitue Ne 11 CoctaBineHue cxem peakiuii (B TOM YHCIIE O
MPEUIOKEHHBIM ~ [IEMOYKAaM  TMPEBPAIICHUI), XapakTepu3ylOIMX XUMHYECKHE CBOWCTBA
OpPraHUYeCKUX COCIUHCHUN OTICIBHBIX KIACCOB, CIIOCOOBI MX TOJYYEHHUS M Ha3BaHHUE OPraHHYCCKUX
COEAMHEHHH N0 TPUBUAJILHOW WUJIM MEXKIYHAPOJAHON CUCTEMAaTUYECKOW HOMEHKIIATYPE.
IIpakTuueckoe 3ansaTue Ne 12.Penienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3a1aHUN HA
CBOMCTBA OPraHMYECKUX COCAMHEHHUM OTICIBHBIX KIIACCOB

IpakTuueckoe 3ausaTue Ne 13TIpesparuenus OpraHUYECKUX BEIIECTB IPH HATPEBAHUH.

HOJ'Iy‘lCHI/IC OTUJICHA U U3YYCHUC €TI0 CBOMCTB. MOI[GJ'II/IpOBaHI/Ie MOJICKYII U XUMHUYCCKHUX npeBpameHI/Iﬁ
Ha IIpUMEPEC 3TaHa, 9TUJICHA, AICTUJICHA U JP.

Tema 4.3. OcHOBHOE coep:KaHue OK Ol.
Unenrndukanmst Teopernueckoe o0yueHue
OPTaHUYECKUX buooprannueckue coeauHenus. llpuMeHneHune u Ouonorudeckas pojib yriaeBoaoB. OKHCIEHUE OK 02. OK
BEIIECTB, UX YIJI€BOAOB — HWCTOYHUK OHEPrUu IKUBBIX OPraHU3MOB. Oo6nactu MNPUMCHCHUA AaMUHOKHCIIOT. 04
2 .
SHAYCHHE 1 [IpeBpamenust OenkoB MuIIM B opraHu3me. buonormdeckue ¢yHkuun OenkoB. buonornueckue
¢GyHKIUY kHUpoB. Ponb opraHnyeckoil XMMHUHY B pellIEHUH MpooJieM MUILEeBOi 0e301acHOCTH [IK 2.2

IIPUMCHCHHE B
OBITOBOH U
MPOU3BOJICTBEHH
OM JIeITEIbHOCTH
YyeJoBeKa

Ponp opranmyeckoll XUMHHM B pEUIEHHHM MpOOJEM >SHEpreTudyeckoi Oe30IacHOCTH, B PA3BUTHH
MEIUINHBI, CO3/JaHUU HOBBIX MaTEpHUaOB, HOBBIX MCTOYHHKOB 3HEPIUHU (aJIbTEPHATUBHBIE NCTOYHUKH
sHeprum). OnacHOCTh BO3AEUCTBUS Ha )KMBbIE OPraHU3Mbl OPIAHUYECKUX BEIIECTB OTAEIbHBIX KJIACCOB
(yrneBomoposl, CHUPTHI, (EHOJBI, XJIOPOPraHUYECKHE MPOU3BOJHBIC, ANbAETHABI U Jp.), CMBICI
[IOKa3aTelIs MPeIeIbHO T0IyCTUMONW KOHIICHTPALUH

IIpakTHUyeckue 3aHATHS
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IIpakTnueckoe 3ansaTHe Ne 14 “Unenrudukanus OpraHMYECKUX COEAMHEHHH OTIENBHBIX
kiaccoB” MaeHTU(UKAIUS OPraHUYeCKUX COCJAMHEHHI OT/ACIbHBIX KJIACCOB (Ha MpUMEpE allbJCTHJIOB,
KpaxMasa, YKCyCHOM KHCIOTBI, OEJIKOB H T.I.) C MCIIOIb30BAHUEM UX (PU3MKO-XMMHYECKHUX CBOMCTB U
XapaKTEePHBIX KAdyeCTBEHHbIX peakuuil. JleHaTypanusi Oeiika mpu HarpeBaHud. L[BeTHble peakuuu
GGHKOB. BO3HHKHOBCHI/IG AHAIIUTHUYCCKOI'O CHI'HAJIa C TOYKH 3peHI/I$I XUMHUYCCKUX HpOL[eCCOB HpI/I
HpOTeKaHHH KaquTBeHHOf/’I peaKL[I/II/I, HO3BOH$IIOH.[Cﬁ I/I,Z[CHTI/I(I)I/IL[I/IpOBaTb HpeI[JIO)KeHHLIe OpFaHI/IquKI/Ie
BEIIECTBA

Kunernueckue u TEPMOINHAMHAICCKHUEC 3AKOHOMEPHOCTH INPOTCKAHUA XUMHUYICCKHUX

Paznea 5. .

peaxiuii
5.1.CkopocTh OcHOBHOE coep:KaHue OK 01.
XUMHUYCCKUX Teopernueckoe o0yyenue OK 02.
pcakuunu. CKOpOCTh DEaKIMM, €€ 3aBHCUMOCTh OT Pa3IMYHBIX (DAKTOPOB: IPHPOIBI PEATUPYIOLIMX BEILECTB,

P p p P pup p py .
XUMHUYECKOE KOHIIEHTpAIlUM pPEarupyromx BeEMmIeCTB, TEMIIEpaTypbl M IUIOIMIAAW PEaKIIMOHHON ITOBEPXHOCTH.
P p py paTyp p P

paBHOBECHE TernoBbie APQEKTH XUMHUYECKUX peaKuuid. DK30- W SHAOTepMHUYecKue, peakmuu. OOpatuMocTh

peaknmii. XWMHYECKOE pPABHOBECHE M €ro CMEIIEHHE TIOJ JCUCTBUEM pa3IUYHBIX (PaKTOpoB

(KOHIIEHTpAIMsI PEareHTOB WJIM MPOAYKTOB peakiMH, JaBJCHHUE, TeMIeparypa) Ui CO3JaHHs

ONTUMAJIBHBIX YCIOBUM IIPOTEKaHU XUMUYECKUX npoueccoB. [Ipunnum Jle [laTense
Pa3znea 6. PacTBOpBI

Teopernueckoe o0yuenue

PacTBopeHne kak (U3MKO-XMMHYECKHE mporecc. PactBopbl. CriocoObl MPHUTOTOBJICHUS PacTBOPOB.

PactBoprMocTh. MaccoBasi 10Jisi paCTBOPEHHOTO BeliecTBa. CMBICH MTOKa3aTels MPeAeIbHO JOMYCTUMOM

KOHIICHTPAIIMHU U €r0 MCITOJIb30BaHKE B OIIEHKE SKOJIOTHYECKON 0€30MacHOCTH.

[IpaBuiaa SKOJOTMYECKH IIEIECOO0PA3HOTO IMOBEACHUS B OBITY W TPYIOBOW JESITEIBHOCTH B IEJSIX

COXPaHECHHSI CBOETO 37I0POBbS U OKPY)KAIOIICH MPUPOJIHON CPEbl; OMACHOCTh BO3JICHCTBHS Ha >KUBBIC

OpTraHU3MbI OTPE/ICIICHHBIX BEIIECTB.
Pazgen 7. XuMusi B ObITY U POU3BOJACTBEHHOM AESITEJIbHOCTH Y€J10BEKA OK 01.

7.1. Xumus B

OcHOBHOe coaepxkanue
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OK 02.

OBITY U
MPOU3BOACTBEHH | HoBelime 10CTH)KEHHUS XMMHYECKOH HAYKM W XMMHMYECKOH TeXHOIOrMHU. Ponb XumMun B 00ecieueHnu OK 04.
O JICSAITEIIBHOCTH | YKOTOTHYCCKOH, SHEPTeTHIECKOH H THILEBOH 0€301acHOCTH, Pa3BUTHH MeAULUHbI. [IpaBuia moucka u 2 OK 07
JeIOBEKa aHalIM3a XHUMHUYECKOH HMHGOpPMAlMM U3 pa3IM4HbIX MCTOYHUKOB (Hay4yHas U YydeOHO-Hay4Has :
JuTEparypa, CpeacTBa MacCoOBOU HHMOpMaIuK, ceTh HTEpHET) [1K.2.2
IIpome:xyToUHasl aTTeCTANUSA MO AUCHUILINHE (MU PepeHIInPOBAHHBIN 3a4€T) 2
72

Bcero
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3. YcioBust peaju3anuy NPporpaMMbl 0011e00pa30BaTeIbHON JUCHUILIHHbBI
3.1. TpedoBanus K MHHUMAJIBHOMY MAaTePHAIbHO-TEXHHYECKOMY

o0ecIeYyeHNIo

Jnga peanuzandyd TpOTpaMMBbl  JTUCIHUIUIMHBL JOJKHBI OBITH MPETyCMOTPEHBI
CJIEyIOIINE CIEIUANbHBIC MOMEIICHHS: Y4eOHBbIM KaOWHET XUMHUU W/WIH y4eOHOM
XMUMHYECKOH J1abopaTOpHH.

OGopynoBanne y4eOHOro KkaOuHera (HArJIsiAHbIE TOCOOMA): HAOOPHI
HIAPOCTEPKHEBBIX MOJIETIEH MOJIEKYJI, MOJIEIN KPUCTAIUIMYECKUX PEIIETOK, KOJUIEKIIUN
IOPOCTBIX M CJIOKHBIX BEUIECTB W/MIU KOJUIEKUIUHU MOJIMMEPOB; KOJJIEKLHUS TOPHBIX
nopoJ M MHHEpajoB, Tabiuna MenzaeneeBa, ydeOHble (QUIbMBL, UU(POBBIE
o0pa3oBaTelIbHbIE PECYPCHI.

Texnuyeckue cpeacrBa  00y4YeHHsi: KOMIIBIOTEp C  yCTPOWCTBaMHU
BOCIIPOU3BEACHUS  3BYKa, HOPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C  SKPAHOM,
MYJIbTUMEIUNHASA TOCKA, YKA3Ka-IIPE3CHTEP Il NPE3CHTALIUM.

O6opynoBanne jgadoparopud U padoyux MecT Ja0OPATOPUM: MEH3YPKH,
MUIMETKU-KaNeIbHUIbI, TEPMOMETPBI, MUKPOCKOI, JIYIbl, PEAMETHBIE U MOKPOBHBIE
CTEKJIa, TUIAHIIETHI JUIsl KaneabHbIX peakiui, GuibTpoBajgbHas Oymara, mMpOMBIBAJIKH,
CTEKJIIHHbIE MpPOOUMPKH, PE3UHOBbIE NPOOKH, (QOHAPUKH, HAOOpP PEAKTUBOB,
CTEKJISHHBIE TMAJIOYKH, IITATUBBI I TPOOUPOK; MEpPHbIE IWJIMHIPBI, BOPOHKH
CTEKJIIHHbIE, BOPOHKU JenuTeNbHble IuuHapudyeckue (50-100 mu), crynku ¢
nectukoM, ¢apdopoBbie dYallKh, TUHIETHI, (UIBTPHI OyMaKHbIE, BaTa, Mapiil,
YacoBbIE CTEKJA, AJIEKTPOIUIUTKH, JaOOpaTOpHbIE IITATUBBI, CIUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp ISl MOJyYEeHHsS Ta3oB (MW MpOOHpKa C Tra300TBOJHONU TPYOKOI),
JiepKaTenu NIl MPOOUPOK, CKIISTHKY JUIsl XpaHEHHUS PEaKTHBOB, Pa3JaTOYHbIE JIOTKU;
xumuueckue crakadsl (50, 100 u 200 mu1); mImateny; MUHLIETHI, TUTEIbHBIC MWL

CEKyHIOMEDPHI (TaliMepsl), MepHbIe poOupku (Ha 10—20 M) u MepHbIe K0ObI (25, 50,
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100 u 200 mi), BoasiHas OGaHsl (MM TEPMOCTAT), CTEKJISTHHBIC MAJOYKH; KOHMYECKHE
K0J10b!1 7151 TUuTpoBanus (50 u 100 Mi1); MHAUKATOPHBIE MOJOCKHU s onpeneneHust pH
Y CTaHAApTHAs MHAWKATOPHAs IIKajla; YHUBEPCAIbHBIM MHAMKATOP; NUIeTku Ha 1, 10,
50 mi (umm go3aropsl Ha 1, 5 m 10 mut), OropeTKu ISl TUTPOBAHHUS, MEIMIIMHCKHUE

mmpuiel Ha 100-150 mi, nmaGopaTopHble W/WIM aHANUTUYECKUE Bechl, pH-MeTpsl,

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

3.2. UupopMmanuoHHOe odecneyeHUe peau3alu NporpamMmbl

Jist  peanuzanuu  mporpaMMmbl  OuOnHoOTeuyHBIM  (OHA — 00pa3oBaTeNbHOMN
OpraHu3alMi yKOMIUIEKTOBAH TII€YaTHbIE W/WIM DJIEKTPOHHBIE 00pa3oBaTeNibHBIE U

I/IH(I)OpMaI_[HOHHBIG PECYPCHI, PCKOMCHAOBAHHBIC JJIA HCIIOJIB30BaHUA B

o0pa30BaTeIILHOM TpoIiecce.

3.2.1. IleyaTHble U31AHUS

l.AupunorenoBa, M. B. Xumus: y4eOHHMK W TPAKTUKYM [JIsl CPEIHErO
npodeccuonanbHoro obpaszopanus / M. B. AndwunorenoBa, A. B. babkos, B.A.
[TonikoB. — 2-e u3x., uctp. u gon. — Mocksa: U3narensctBo FOpaiit, 2022— 291 c.

2. leromxuna, H. A. O6mas xumust: yaeonuk nist CI10 / H. A. llleronuxuna,

JI. B. Munaesckas. — Cankt-IletepOypr: Jlanp, 2021 — 164 c.

3 Huxonbckuit, A. b. Xumus: YueOHUK U MPaKTHKyM MNPOGECCHOHATBHOTO
oOpazoBanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-e u3z., nepepad. u nomn. —

Mocksa: U3narensctBo FOpaiit, 2022 — 507 c.

4  Xwumwusi: yaeOHUK JJIs1 cpeHero npodeccuoHanbHoro oopazoanus / FO. A.
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Jle6enes, I'. H. ®aneeB, A. M. I'onmy6es, B. H. [llanoBan; mox oGrmieit pegaknueii I

daneeBa. — 2-¢ u3., nepepad. u gon. — Mocksa: MUznatensctBo IOpaiit, 2022 —

431 c.

3.2.2. JlonoJHUTEIbHbIE HCTOYHUKHU

1. Yepnukoa H. 1., MemepskoBa E. B. Pemaem 3amaun 1no Xumuu
camocTosaTenbHo: yueOHoe mocooue / H. HO. Uepuukona, E. B. MemepsikoBa —
Canxkrt-IletepOypr: Jlans, 2022 — 328 c.

2. PesnukoB B. A. COopHuK ympakHEHHWH W 3aJad IO OPTaHMYECKON XUMHH:
yueOHoe nocooue / B.A. Pe3nnkoB — Cankr-IletepOypr: Jlans, 2021 — 226 c.

3.Kanycruna A. A., Xanpuenko U. I'., JIubano B. B. O6mas u Heopranudeckas

xumus. [paktukym / A. A. Kanyctuna, U. I'. Xanbuenko, B.B.

JIu6anoB — Cankrt-IlerepOypr: Jlanb, 2020 — 152 c.

3.2.3. UnTepHeT-pecypchl

1.hvsh.ru — XKypnan «Xumus B mkosie.

2. https://postnauka.ru/themes/chemistry — nekiuu mo XuMuu Ha caiTe

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

IIPOEKT «DneMeHThl boibiioll Haykuw» MaTeMaTHUKa, ACTPOHOMMS, HAyKH O
XKU3HM, Hayku o 3emuie). HoBocTM Hayku, KHUTH, HAy4YHO-TIOMYJSIPHBIE CTaThH,
JIEKIUU, SHIUKIIONEIUH.

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

NOMYJIAPHOTO KypHana « XUMUS U JKU3HBY.

4, http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
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Cucrema JAUCTAHIITMOHHOTO O6y‘ICHI/IH, HallpaBJICHHAsA B IICPBYIO OUCPCIAb HA

INOATrOTOBKY K  OJIMMIIMAAaM  BCCX ypOBHefI — OT MKOJIBHBIX 1O

Mexnaynaponnoi. CalTCOAEPKUT OINPOMHOE KOJIMYECTBO 3a1ay, CTPYNIUPOBAHHBIX
KaK [0 TeMaMm, TaK 1 1o oJuMmnuaaam. [1o Bcem OCHOBHBIM pa3jiesiaM XUMHUHU IPUBEIEH
TEOPETUYECKHI MaTepral U pa300paHbl PEIICHHs TUIIOBBIX 3a/ad.

5.http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3pIunblii caliT 0 CBOMCTBAX
XUMHUYECKUX DJICMEHTOB.

6.http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii Caiit
OHJIAMH-00pa30BaHus, 00pa30BaTEIbHBIX KYPCOB M BUACOICKIINI IS IKOJIBHUKOB,
CTYZICHTOB M yuuTeleil. ECTh HECKOIBKO KypCOB IO XMMHH.

7.http://www.xumuk.ru Caiit 0 XuMHHU: KJIaCCUYECKHE YICOHUKH, CIIPABOYHUKH,
SHIIUKIIOTIENH, TIOUCK OPTaHUYECKUX U HEOPTAaHUYECKUX PEaKIIHii, COCTaBICHUE
YPaBHEHUM PEAKLIHM.

8.http://orgchemlab.com/ Caiit, mocBsIEHHBIN MPAKTUIECKOI paboTe B
nabopaTopuu

4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB 0CBOEHMsI 0011e00pa30BaTeIbHOM
AMCIUTITHHBI

KonTpons u orieHka pe3yibTaToB 00ydeHHUsI OCYIIECTBIISIETCS TIPENogaBaTesieM B
mpoliecce MPOBEACHUS MPAKTUYECKUX 3aHATUN U 1a00paTOPHBIX PabOT, TECTUPOBAHUSA,
a TAK>K€ BBIMOJHEHUS O0YyYaIOIUMUCS HHIMBUAYAbHBIX 33JIaHUM, POEKTOB,
uccienoBanuii. Pe3ynbrarel 00yueHus OnpenesstoT, YTO 00yUYaroruecs JOJKHBI
3HAaTh, IOHUMATh U JEMOHCTPUPOBATH MO 3aBEPIICHUHN U3YUCHUS JUCLIUILINHBI.

st bopMupoBaHusi, KOHTPOJIS U OLEHKU PE3YyIbTATOB OCBOCHUS yueOHOM
JTUACIUIUIAHBI UCTIOJIB3YETCSI CUCTEMA OLICHOYHBIX MEPONPUATHM, TPEACTABISIOIIAS
c000¥ KOMITJIEKC Y9€OHBIX MEPOTIPUSITH, COTJIACOBAHHBIX C PE3yJIbTaTaMu O0YICHUS
u chopmynupoBaHHbIX ¢ yaeTom @I'OC COO (mipeaMeTHbIe pe3yabTaThl MO0
nucuumuinae) u GI'OC CIIO.

THunobl OLEHOYHBIX

Ne [OK/MIK | Moayas/Pazaen/Tema PesyabTar 00y4yeHus .
MeponpusTH

| | OcHoBHOe coaep:kaHue
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Pa3zgen 1. OcHOBBI
CTPOeHNs BellecTBa

DopmMyIMPOBATH
0230BbI¢ MOHATHUA U
3aKOHBbI XUMUH

1.1 DK 01. |Crpoenue aToMOB CocraBusaTh 1.  Tect «Ctpoenue
XUMHUYECKUX DJIEMEHTOB | XUMUYECKHE (OPMYJIIbI |aTOMOB XMMHYECKHUX
Y IPUPOJAa XUMHYECKOU |COETUHEHUH B AJIEMEHTOB U MPUPOJIA
CBA3U COOTBETCTBHUHU CO XUMHUYECKOU CBAZUY.
CTETIEHBIO OKHCIeHHs |2.  3a/ia4u Ha
XUMUYECKUX COCTABJICHHE XUMHUYECKHUX
dbopmyn
Ne |OK/IIK Mogayan/Pasnen/Tema Pe3yabTaT 00yueHus Tumer onenoHbIxX

QJICMCHTOB, UCXOI N3
BAaJICHTHOCTH U
QJICKTPOOTPUIATCIBHOC
TH
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MepOoNnpHUATHH

JIBYXaTOMHBIX
COEJIMHEHUM (OKCHUIOB,
CyJIb(pHUI0B, TUAPHUIOB U
T.IL.).

3. 3aganus Ha
HCITOJIb30BAHHE
XUMHUYECKOM CHUMBOJIMKH U
Ha3BaHUU COCITUHEHUH 110
HOMEHKJIaType
MEXTYHApOJIHOTO COI03a
TEOPETUYECKOUN U
NPUKJIATHON XUMHUH U
TPUBUAJIBHBIX Ha3BaHUU
JUTSI COCTaBJICHUS
XUMUYECKUX HOpMYIT
JIBYXaTOMHBIX
COEIMHEHU (OKCHUJIOB,
Cynb()HUI0B, TUAPUIOB U
T.I.) U IPYTUX
HEOPraHUYEeCKUX
COE€JIMHEHUN OTJIECIbHBIX
KJIaCCOB




1.2

DK O1.
DK 02.

[lepuoanueckuii 3aK0H
u tabimmna JI.1.
Menngeneena

XapakTepu30BaTh
XUMHYECKUE DIIEMEHTHI
B COOTBETCTBHUU C UX
MOJIO’)KECHHEM B
MIEPUOTUYECKOU
CHUCTEME XUMHUYECKUX
anemeHToB J[.W.
Menneneena

1. Tect
«MeTananyeckue
/HEMeTaIINn4YEeCKHE
CBOMCTBA,
3JIEKTPOOTPULIATETILHOCTh
Y CPOACTBO K 3JIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHUEM
U TIOJIOKCHHUEM B
MEPUOIMNYECKON CUCTEME
XUMHYECKHUX DJIEMECHTOB
JI.1. MenneneeBay.

2.  llpakTtuueckue
3aJ]aHUs] HA YCTaHOBJICHUE
CBSI3U MEX/y CTPOCHUEM
aTOMOB XMMHUYECKHUX
3JIEMEHTOB U
MEPUOJNIECCKUM
W3MEHCHHUEM CBOMCTB
XUMHYECKHUX DJIEMECHTOB U
UX COCTUHECHUU B

OK/II Monyas/Pa3nen/Tem

K

a

PesyabTaT 00yuenuns
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THnbl OeHOYHBIX
MepOoNnpUATHH




COOTBCTCTBHUHU C
ITOJIOKCHHUEM

[lepnonuueckou cucreme.

3.
[IpakKTUKOOPUEHTUPOBAHH
bI€ TEOPETUUECKHUE 3a1aHUs
Ha XapaKkTepu3aluio
XUMUYECKUX JIEMEHTOB:
«Meranmnuueckue /
HEMETaNINYECKUe
CBOMCTBA,
ANEKTPOOTPULIATETHLHOCTh
U CPOJICTBO K AJIEKTPOHY
XUMUYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHUEM
Y TIOJIOKEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMUYECKUX 3JIEMEHTOB

J.1. MenpaeneeBay»

bI€ pEAKIINH

Paznen 2. XapakTepu30BaTh THIIbI Kountpouabnas padora
XuMugecKkue XHMHYECKHUX peakuuid «CTpoeHue BemiecTBa
peakiun XUMHYECKHE PeaKI[um»

. PK Tumsr CocTaBJIsSITh peaKkiuu 1. 3agaun Ha cocTaBieHUE
D1. XUMHYECKUX COEAMHEHNS, PA3JIOKEHHUS, YPaBHEHUM pEaKIHi: —
OK peakuuii oOMeHa, 3aMeIIEeHHUs, COCIUHCHUS, 3aMEIICHUS,
D4. OKHCJIMTENILHOBOCCTAHOBUTENBH |pa3jioKEHMs,

oOMeHa;

— OKHUCJIUTENIbHO-
BOCCTAaHOBUTEIHHBIX
peakuuii ¢
UCITOJIb30BAaHUEM METO/1a
AJIEKTPOHHOTO OanaHca. 2.
3agauu Ha pacyeT MacChl
BEII[ECTBA WU 00BEMA
ra3oB MO0 U3BECTHOMY
KOJIMYECTBY BEIIICCTBA,
Macce Wik 00bEMY OJTHOTO
U3 YYaCTBYIOIIHX B
pEaKIINK BEIIECTB;
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Tunsl oeHOYHBIX

Ne |OK/MIK Mopnyas/Paznen/Tema PesyabTaTt 00yuenus .
MepOnpUATHI
pac4€Tel Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MIPOJYKTOB pPEaKIIHH,
€CJIM OJHO U3 BEIIECTB
MMEET
puMecH
2.2 DNeKTpoIUTHYECKas CocraBnsaTe ypaBHenus |1.  3aganus Ha
JMCCOIMAIINS U MOHHBIN | XUMUUECKUX peaklui |COCTaBJICHUE
oOMeH MOHHOTO OOMeHa ¢ MOJICKYJIIPHBIX 1 HOHHBIX
y4acTHEM pEeaKkIui ¢ y4acTuEM
HEOPraHMYECKUX KHCIIOT, OCHOBAHMH 1
BEIIICCTB COJIEH, YCTaHOBIICHHE
M3MEHEHHUS KUCIOTHOCTH
Cpelibl
2.  JlabopaTtopHas
pabora "Turmbl
XUMHYECKUX peakiui'

3 Paszpnes 3. Crpoenue u |UccienoBarb KounrpoJubHas padora
CBOIICTBA CTpoeHue u cBocTBa |«CBoOMCTBA
HEOPraHM4YeCKHuX HEOPraHNU4YeCKUX HEOPraHN4YeCKHUX
BelleCTB BelleCTB BeleCTB»
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3.1

DK O1.

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHUE
HEOPTaHUYECKHUX
BEIIECTB

Knaccudummposarts
HEOpPraHUYECKHe
BEI[ECTBA B
COOTBETCTBHUH C UX
CTPOEHUEM

1.  Tect
«Homenkiarypa u
Ha3BaHUE HEOPTraHUYECKUX
BEILIECTB UCXO/IS U3 UX
XUMHUYECKON (OPMYIIBI
WJIM COCTaBIICHUE
XUMHUYECKON (OPMYIIBI
UCXOJs U3 Ha3BaHUs
BEIECTBA 110
MEXAYHAPOIHON UIn
TPUBHAIBHON
HOMEHKJIAType».

2.  3ajgaud Ha pacyer
MacCOBOM 1011 (Macchl)
XUMHUYECKOTO 3JIEMEHTa
(coeanHeHUs) B MOJIEKYJIE
(cmecn).

3.  IlpakTtuueckue
3aJlaHus 110
KJ1accuuKaIuu,
HOMEHKJIAType U
XUMHUYECKUM (hopmyiam

OK/IIK

Moayas/Paznen/Tema

PesynabTaT 00yuenus
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Tunsl oeHOYHBIX
MepOoNnpUATHH




3.2

DK O1.
OK 02.

DU3HKO-XUMHUIESCKIE
CBOMCTBA
HEOPraHUYECKHUX
BCILICCTB

YcraHaBIuBaTh
3aBUCUMOCTb
(U3UKOXUMUYECKUX
CBOMCTB
HEOPraHUYECKUX
BEIIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, a
TAKXe THUIA
KPUCTAIUIMYECKON
pELIEeTKH

HCOPraHN4YCCKUX BCUICCTB
Pa3JINYHbIX KJIACCOB.

4. IlpakTrueckue 3a1aHust
Ha oTpe/eeHIe
XUMHUYECKON aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH
BUJIa XUMUYECKOU CBS3U U
THTIA KPUCTAJUIMYECKON
pEIIeTKH

1.  Tect «OcobenHoctu
XHMHUYECKHX CBOMCTB
OKCHUJIOB, KUCJIOT,
OCHOBaHHM, aM(POTEPHBIX
TUIPOKCUIOB U COJIEN.
2. 3agaHus Ha
COCTaBJICHUE YPABHEHUM
XUMHYECKUX PEAKINN C
Y4aCTUEM MPOCTHIX U
CJIOKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHUJIOB METAJIJIOB,
HEMETAJIOB U
aM(OTEPHBIX DJIEMEHTOB;
HEOPTaHUYECKUX KUCIIOT,
OCHOBAHUU U
aM(pOTEpHBIX
TUAPOKCHUIOB,
HEOPTAaHWYECKUX COJIEH,
XapaKTEePU3YIOIIUX X
CBOMCTBA U CITOCOOBI
nonyuyenus. 3. [IpakTuko-
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OK/IIK

3.3

DK O1.
DK 02.
DK 04.

4.1

DK O1.

Moayas/Paznen/Tema

Nnentudukarus
HEOPTaHUIECKUX
BEILIECTB

Paznen 4. Ctpoenue u
CBOMCTBA
OpPraHN4YecKux
BellleCcTB

Knaccudukanus,
CTpOEHHUE U
HOMEHKJIaTypa
OpraHUYECKUX BEIIECTB

PesyabraT 00yuenus

Uccnenosath
Ka4ECTBEHHBIC PEAKIINU
HEOPraHUYECKHUX
BCILICCTB

HUccaenoBathb
CTpOEeHHE U CBOMCTBA
OPraHuYecKHX
BeEIECTB

Knaccuduiupoars
OpraHUYECKHe
BEIIECTBA B
COOTBETCTBUH C UX
CTPOCHUEM

Tunsl oeHOYHBIX
MepOonpUATHH

OPUCHTHPOBAHHLIC
TCOPCTUYUCCKUC 3alaHUA HAa
CBOMCTBA U IMOJIYUCHUC
HCOPraHNM4YCCKNX BCUICCTB

1.
[IpakTUKOOPUEHTUPOBAHHBIE
3a/1aHUsl TI0 COCTABJICHUIO
XUMUYECKUX PEAKIUH C
y4acTHEeM HEOPTaHUYECKHUX
BEILIECTB, UCIIOJIH3YEMBIX
JUISL X UACHTU(UKALIAN.
2.JIabopaTopHas padora:
“Unentudukarus
HEOPraHUYECKUX BEIIECTB”

KounrpoJubHas padora
«CTpoeHue U CBOMCTBA
OPraHUYecKNX BellecTB

1. 3ananus Ha
COCTAaBJICHUE HA3BaHUI
OpraHUYECKUX
COCIMHEHUH T10
TPUBHUAIIBHOW WU
MEKIYHApOIHOU
CUCTEMATUYECKOU
HOMEHKJIaType. 2.
3agaHus Ha COCTaBJIICHUE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYyJT
OpraHMYECKUX BEILIECTB
OT/ICJIbHBIX KJIACCOB.

3. 3aaun Ha ONPEACIIECHUE
npocreneit GopMyIbl
OPTraHUYeCKON MOJIEKYJIBI,
UCXO/ISl U3 BJIEMEHTHOTO
cocTtaBa (B %)
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OK/IK

4.2

OK O1.
OK 02.
OK 04.

4.3

DK O1.
OK 02.
OK 04.

Moayas/Pa3nen/Tema

CsoiicTBa
OpraHUYeCKUX
COEIMHEHUN

Nnentudukarus
OpTraHUYECKUX
BCILIECTB, NX 3HAUCHUEC
U TIPUMEHEHUE B
OBITOBOH U
MIPOU3BOJACTBCHHOM
JIESITEIbHOCTH
YyeloBeKa

PesyabTaT 00yuenust

YcraHnaBiauBaTh
3aBHUCHUMOCTD
(hU3UKOXUMUYECKUX
CBOMCTB
OPTraHUYECKUX
BEIIECTB OT CTPOCHUS
MOJIEKYJI

Hccaenosath
Ka4yeCTBECHHBIE
peaxiuu
OpTraHUYECKUX
COeIMHEHUN
OTJICJIBHBIX KJIACCOB
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THbI OLEHOYHBIX MepPONPUATHI

1. 3agaHust Ha cocTaBIeHUE
YpaBHEHUN XUMUYECKHUX
pEeaKui ¢ y4acTUEM
OpraHUYECKUX BEIIECTB Ha
OCHOBAHUHU UX COCTaBa U
cTpoeHus. 2. 3alaHusl Ha
COCTaBJICHUE YPaBHEHUI
XUMHYECKUX PEAKIIUM,
WJUTIOCTPUPYIOIIUX
XUMHYECKUE CBOMCTBA C
Y4ETOM MEXAHU3MOB
MPOTEKAHUS JaHHBIX peaKIuid
Y TEHETUYECKOU CBSI3U
OpTraHUYECKUX BEILECTB
Pa3HbBIX KJIACCOB. 3.
Pacuetnbie 3a1a4n no
YPaBHEHUSAM PEAKIUM C
y4acCTHEM OPTaHUYECKUX
BEILIECTB.

4. JITabopaTtopHas padboTa
“IIpeBpareHnst OpraHu4eCKuX
BEILIECTB IIPU HarpeBaHuu"

1 .ITpakTHKOOPUEHTHPOBAHHBIE
3aJIaHUs 110 COCTaBJIICHUIO
XAMHUYECKHUX PEAKIIAN C
y4acTHEM OPTaHUYECKUX
BEIIIECTB, B T.4.
UCIIOJB3YEMBIX JUISl UX
uaeHTUGUKAINY B OBITY U
MIPOMBIIIICHHOCTH.
2.JlaboparopHnast pabora:
“Unentudukanus
OPTaHUYECKUX COCIUHEHUN
OTJICILHBIX KJIACCOB™’




Paznea S.
Kunerndyeckue u

Xapakrepus3oBarhb
BJIMSIHUE PA3JIUNYHBIX

(paxkTopoB Ha

TePMOAMHAMMHYECKHUE
Ne |OK/TIK| Moayab/Pasnen/Tema | Pesyabtar 00y4enus THIBI OLEeHOYHBIX MEPONPUATHI
3aKOHOMEPHOCTH |paBHOBecHE U
NMPOTEKAHUS CKOPOCTh
XHUMHUYECKHUX XHUMHYECKUX
peakuui peakuui
5 DK 01.|CkopocTh Xapaktepu3oBaTb [IpakTHKOOPUEHTUPOBAHHBIE
DK 02.|XUMHYECKHUX BIIUSIHUE TEOPETUUECKUE 3a/1aHUs HA aHAJIN3
peaKui. KOHIICHTpaluu (aKkTOpOB, BIMSIOUIMX HA
XUMHYECKOE pearupyromunx M3MEHECHUE CKOPOCTH XUMHUYECKOU
paBHOBECHE BCIICCTB U PCaKIvH.
Temrepatypel Ha [IpaKTUKOOPHEHTHPOBAHHBIE
CKOpOCTE 3aJ]aHHs HA IPUMEHECHUE
XUMHUYECKUX
8 npuniuna Jle-Illarense st
peaxkuuit
HaXO0XCHUS HAIPABJICHUS
Xapaktepu3oBaTb
CMEIIEHUS] PAaBHOBECHS
BJIUSTHUE U3MEHCHUS "
XMMHUYECKON pEeaKIuy U aHaIu3
KOHIICHTpALUU
(bakTOpOB, BIMSIONINX HA
BEILIECTB, PEAKLINU
CMEIIEHNE XUMUYECKOTO
cpenbl u
paBHOBECHS
TEeMIIEpaTyphl Ha
CMEIIEHUE
XUMHUYECKOTO
paBHOBECHS
6 HccaenoBath
HCTUHHBIE
Pa3znean 6. ACTBODLL ¢
TBOPbI
PacTBOpBI P P
3a/IaHHBIMHU
XapPaKTePUCTUKAMHA
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6.10K 01.|ITousarue o Pasnmnuath uctunusie|l. 3aJa4M Ha IPUTOTOBJIEHUE
DK (2.|pacTBopax pacTBOPHI pacTBOPOB.

2. [TpakTUKOOPUEHTUPOBAHHBIE
pacyeTHBIE 3a1aHUs HA
JACTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOJCTBEHHOU JICSITEIbHOCTH
YyeJI0BeKa

6.2DK 01.|HccnenoBanue UccnenoBath JlabopaTopHas pabota
DK 04.|CBOHCTB pacTBOpoB |¢pusukoxumudeckue |“IIpurorosienue pactBopo”
CBOWCTBA HCTUHHBIX

pacTBOpPOB
I1| IIpodeccnoHaILHO-OPUEHTUPOBAHHOE COAep:KaHMe (Colep:KaHMe MPHUKJIATHOTO
MO/YJIs1)
Ne|OK/TIK| Moayas/Pa3nen/Tema | Pe3yabTar 00ydeHus THnbI OLeHOYHBIX MEPONPUATHIA
7 Paznen 7. OuenuBartnb 3amura Keica (¢ yueTom
XuMus B ObITY 1 |IIOCJIEACTBHS Oyayuieit npogeccnoHaIbLHOM
MPOU3BOACTBEHHOI |OBITOBOM U AeATeJIbHOCTH)
JAeSITeJIbHOCTH NMPOU3BOACTBEHHOM
YyeJ0BeKa AEATEeIbHOCTH
yeJI0BeKa ¢
MO3UIU I
IKOJIOTHYECKOM
0e30macHOCTH
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DK 01.
DK 02.
DK 04.
DK 07.

[1IK
p.2.

Xumuss B OBITY U
MPOU3BOJACTBEHHOU
NEeSATETPHOCTH
YeJioBeka

OneHuBaTh
MOCJIEACTBUS
OBLITOBOH U
IIPOM3BO/ICTBEHHOM
NEATEIILHOCTH
YyeJIoOBEeKa ¢ MO3UIINHI
YKOJOTHYECKOHN
0e301macHOCTH

Keiic (c yuerom Oyayieit
npodeccuoHaIbHON
nesTeIbHOCTH ) BO3MOKHBIE TEMBI
KEMCOB:

1. IToTennenne kimmara u
BBICBOOOKICHUE Ta30BBIX
TUAPATOB CO JTHA OKeaHa. 2.
Bbyayiue marepuansl A1 aBua-,
MAaIIUHO- U TPUOOPOCTPOCHHUS.
3. Hosble maTepuainsl ams
COJIHEYHBIX OaTapei.

4.  JlekapcTBa Ha OCHOBE
PACTUTENBHBIX TIPETIapaToOB
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