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PaGouas mporpamma pazpaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMHU:

- ®enepanabHOrO roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa CPeIHEro 001Iero oopa3oBaHus,

YTBEP)KIEHHOTO npukazoM MunoOpHayku Poccun ot 17 mas 2012 Ne 413 (3aperucTpupoBaHHOTO
MunucrepctBoM roctuninu Poccuiickoit @eneparuu 7 urons 2012, peructpanronnsiii Ne 24480);
- @enepanbHOr0 TOCYAAPCTBEHHOTO O0pPa30BaTENBHOIO CTaHaapTa no crneuuanbHoctd 13.02.11.
TexHuueckass dSKCIulyaTanusi OOCTY)XUBAaHUE  DJEKTPUUECKOTO U AJIEKTPOMEXaHUYECKOTO
obopymoBanusi (MO OTpacisaM), YTBEPKACHHOTO CpPEIHET0 MPOQPecCHOHATHHOIO 00pa3oBaHMs,
yrBepxkaeHHOoro Ilpmkazom MunucrepctBoM mipocBerieHuss PD ot 14 ampems 2022 Ne 234
(3apeructpupoBaHHOTO MuHHCTEpCTBOM [OCcTUIIMU Poccmiickoit ®enepammu 25 wmas 2022,
peructpanroHHbI Ne 68546)
C y4eToM:
- DenepanpHON 00pa30BaTENBLHON MPOTpaMMbl CPETHETr0 O0IIero oOpa3oBaHUs, YTBEPKICHHOM
[Ipukazom MunucrepctBa mnpocsemieHuss PO ot 23.11.2022 Ne 1014 (3apeructpupOBaHHOTO
MunuctepctBoM rocturmu Poccuiickoit @enepanun 22 aexabps 2022, peructpanvoHHBIA Ne
71763);
- TpuMepHOHl paboueil mporpammbsl 00IIE00pa30BATEIBHON IUCHMIUIMHBI  «XHUMHUS» IS
npodeCCHOHAIBHBIX 00pa30BaTeIbHBIX OpPTraHHW3alliid, YTBEP)KIEeHHOW Ha 3acemannu CoBera IO
OLIGHKE COJIEpXKaHMUS W KayecTBa MPHUMEPHBIX pabouux Mporpamm o001eo0pa3oBaTeNbLHOTO U
COIMATbHO-TYMaHUTAPHOTO IUKJIOB CpeaHero mpodeccrnonanbHoro 0opazoBaHusi, mpoTokoa Ne 14
ot 30.11.2022.
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1. OBIIASI XAPAKTEPMCTHKA PABOYEI TPOTPAMMBI
OBIIEOBPA30OBATEJBHOMN TUCIUTIITAHBI
OJ1.12 XUMU S

1.1.MecTo AuCHHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Huctummuaa  OJ[.12 Xumus Bxoaut B obmieoOpazoBarensHbiii mukn  [IIICC3  kak
o0si3aTenpHast AUCIUTIIMHA yaeOHas TUCIUTIIIHA.

Oo6meo6pazoBatenpHas guciumimHa OJ1.12 Xumus sBiusercs o00s3aTeTbHONM YacThiO
o0meobpazoBaTeNbHOTO IMKIIa oOpa3oBarenbHOil porpammbl CIIO B cootBerctBuu ¢ ®I'OC mo
cnennanbHocT  13.02.11 Texuuueckas dKcrilyaTanus OOCIYy)KHBaHUE DJEKTPUUYECKOTO U
AJIEKTPOMEXAHNIECKOTO 000pYA0BaHUS (TI0 OTPACIISM).

1.2.11eqap 1 niIaHUPYeEMBbIe Pe3yJIbTaThl OCBOCHUS AU CIUILJIMHbI:

1.2.1.leab o01eodpazoBaTebHOM M CHUILIHHBI

Conepsxanne nporpaMmbl ob1eoopazoBarenbHoi quctumuinabl OJ1.12 Xumus HanpaBieHO
HAa JIOCTH)KEHUE CIIETYIOIINX 1IeJIeH:

-popmupoBaHue y 00y4aromuxcsi yMEHUs OLICHUBATh 3HAUMMOCTh XUMUYECKOT'O 3HAHUS JUISI
KaXXJIOTO YeJIOBEKa;

-popmupoBaHue y 0oOydaromUXCs LEIOCTHOTO MPEICTABICHUS O MHpPE U POJIM XHMHUU B
CO3/IaHMHM COBPEMEHHOW €CTEeCTBEHHOHAyYHOW KAapTHHBI MHpA; YMEHHUS OOBSCHATH OOBEKTHI W
MPOLECCHl OKPYKAOIIEH JEHCTBUTEILHOCTU: IPUPOAHOM, COLMAIBHOM, KYyJIbTYPHON, TEXHUYECKOMN
CpeJibl, — UCIOJIB3YS AJI TOTO XMMUYECKHE 3HAHMUS;

-pa3BUTHE Y 00YYarOMMXCs YMEHHUI pa3nnyaTh (akThl U OLIEHKH, CPaBHUBATH OLIEHOYHBIE
BBIBO/IbI, BUJIETh UX CBA3b C KPUTEPHUSIMHU OLIEHOK M CBSA3b KPUTEPUEB C ONMPENEIECHHON CHCTEMOM
IIEHHOCTEH, (OPMYITHPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO TTO3UIIHIO;

-prHoOpeTeHne OOYUYaIOUIMMHUCSA ONBITAa PAa3HOOOpPA3HOM JEATENIbHOCTH, IO3HAHUS U
CaMOIIO3HAHHUS; KJIIOUEBBIX HABBIKOB, UMEIOIIUX YHUBEPCAJIbHOE 3HAYEHHE ISl PA3IUYHBIX BUJOB
JeSITETILHOCTH (HAaBBIKOB pEIICHUs MpoOsieM, MPUHATHS PELICHUH, OUCKa, aHalu3a U 00paboTKH
nH(pOopMalii, KOMMYHUKAaTUBHBIX HAaBBIKOB, HABBIKOB M3MEPEHUI, COTPYIHUYECTBA, 0€30MaCHOTO
oOpalIeHus ¢ BeIECTBAMU B TIOBCEIHEBHON KHU3HHU).

1.2.2. Ilnanupyemble pe3yibTaThl OCBOCHUS 001e00pa3oBaTeIbHON AUCHMILIUHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO
Ocoboe 3HaueHue JUCIUIUIMHA UMeeT pu GpopmupoBanuu u passutun OK u ITK.

Koxa u HaumeHoBanue [Tnanupyemsble pe3ynbTaThl OCBOSHUS TUCHUTUIHHBI
bopMHUpyeMbIX Oou1me JucuumimHapHbie
KOMITETEHITNI

OK 01. Beibupats crioco0sl | B wactu TpymoBoro - BJQJETh CHUCTEMON XMMHUYECKUX
pelieHus 3aaau BOCIHUTAHMUS: 3HAHUN, KOTOpas BKIIIOYAET:
npodeccuoHaTbHON - TOTOBHOCTb K TpPYAY, OCHOBOIIOJIATraloINe TMOHSATHUSA
NeSITEIIbHOCTH OCO3HaHHE IIEHHOCTH (XMMHUYECKUN DIIEMEHT, aToM,
MPUMEHHUTEIBHO K MacTepcTBa, TPYJAOIIO0UE;- | SJEKTPOHHAs 000J0YKa aToma,
pa3IMYHbIM KOHTEKCTaM TOTOBHOCTb K aKTUBHOM s-, p-, d-2JIeKTpOHHBIE OpOUTAIN
JeATEIbHOCTH aTOMOB, WOH, MOJIEKYyJa,
TEXHOJIOTHYECKON 1 BaJICHTHOCT,
COLIMATIbHON ANEKTPOOTPHULATEIBHOCTb,
HAIpPaBJIEHHOCTH, CTETeHb OKHWCJIEHUS, XUMUYECKas
CHOCOOHOCTh CBsI3b, MOJIb, MOJISIPHAs Macca,
MHUIUUPOBATD, MOJISIPHBIA 00bEM, YTIIEPOTHBIN
MJIaHUPOBATh U ckener, (PyHKIMOHAIbHAS TPYIINA,
CaMOCTOSITENTEHO paaukai, U30Mepus, U30Mephl,
TOMOJIOTUYECKHI psiJl, TOMOJIOTH,




BBITIOJTHSTh TaKYIO
NESITEIIbHOCTD;

- MHTEpPEC K pa3IudHbIM
chepam
npodecCuoHATbHON
NESTENIbHOCTH,

OBiagenue
YHHUBEpPCATHHBIMU
y4eOHBIMU
MO03HABATEIILHBIMU
NIEUCTBUSIMU:

a) 0a30BBIC JJOTHYECKHUE
NIEUCTBUS:

- CaMOCTOSITEIILHO
dbopMyIupOBaTh H
AKTyaJIu3UPOBATh
nmpo0JemMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBIIUBaTh
CYIIECTBEHHBIN NTPU3HAK
WJIM OCHOBAHMS JJISt
CpaBHEHHUS, KIIAaCCU(PUKAIIUN
1 0000IIEeHN;

- ONpENENITh IEH
NeSATeTLHOCTH, 3a7aBaTh
napaMeTpbl ¥ KPUTEPUH UX
JOCTHKCHHUS;

- BBIBIITH
3aKOHOMEPHOCTH H
MIPOTHBOPEYHS B
paccMaTpUBaEMBIX
SIBJICHUSIX

- BHOCUTH KOPPEKTHBBI B
JIeATeTLHOCTh, OICHUBATh
COOTBETCTBUE PE3YIIHTATOB
[IEJISIM, OILICHWBATh PHUCKH
MOCJIEACTBHI
NesATEeTLHOCTH;

-pa3BUBaTh KPEaTUBHOE
MBIIIJICHUE TIPU PEIICHUN
KHU3HEHHBIX Tpo0IeM

) 6a30BBIC
HCCJIeIOBATEIILCKUE
IEUCTBUSA:- BJIaJETh
HABBIKAMU y4eOHO-
HUCCIIEN0BATEILCKON U
MPOEKTHOW AEATEIBLHOCTH,
HaBBIKAMH Pa3peIIeHUs
pPOOJIeM;- BBISIBIIATh
MPUYUHHO-CJIEACTBEHHBIE
CBSI3M M aKTYaJIU3UPOBATH
3a/1auy, BBIJIBUTATh
TUTOTE3Y €€ PEIICHUs,

YTJIEBOAOPOAbI, KHCIOPOA- H
a30TCO/ICpKAIINE COEAUHEHUS,
OMOJIOTMYECKH aKTHBHbBIE
BelecTBa (yriaeBoAbl, >KHUPHI,
OeNIKH1), MOHOMED, TTOJHMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCJIMHEHMS, KpHUCTaJUIMUecKas
pelieTka, THIBI XUMHUYECKUX
peakuuii (OKHCIIUTENBHO-
BOCCTaHOBUTEJbHBIE, 9K30-

U SHIOTEPMUYECKHE,  PEaKINU
HOHHOTO O0OMeEHa), pacTBOp,
AIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOIIUTHYECKAs TUCCOIHALIHS,
OKHUCJIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XUMHYECKOW peaKinH,
XUMHUYECKOE PABHOBECHUE), TEOPUH
Y 3aKOHBI (TEOPUSI XUMUYECKOTO
CTPOEHHUSI OPTaHUYECKHUX
BemectB A.M. byrtneposa,
TEOpUs IIEKTPOJIUTHUECKON
JUCCOLUAINY, TEePUOJUUYECKUMA
3akoH JI.M. MenaeneeBa, 3aKoH
COXpaHEHHUSI MAaccChl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMUH,
(bakToNOrMuecKue CBEJIEHUs O
CBOWCTBAaX, COCTaBE, MOJYYECHHH
n 0e30MacHOM HCIOJIb30BaHUU
BOKHEUILIMX HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOU JEATEIbHOCTH
YeNoBeKa;

- yYMETh BBISBIATH
XapakTepHble TMPU3HAKH U
B3aUMOCBSI3b U3YUEHHBIX
MOHSTUH, TPUMEHSTH
COOTBETCTBYIOIIME TMOHATUS TPHU
OTNHMCAaHUU CTPOCHHS U CBOMCTB
HEOPraHUYECKUX U OPTaHUYECKUX
BEIIIECTB U UX MPEBPAILICHUH;
BBISIBJIATh B3aUMOCBSI3b
XUMHUYECKHUX 3HAHUM  C
MOHATHSIMU U
MPEICTaBICHUSIMH  JIPYTHX
€CTECTBEHHOHAYUYHBIX MPEIMETOB;
- YyMeThb HCIOJIb30BaTh
HAaWMEHOBAHMSI XUMHUYECKHUX
COEMHEHHUI MEXTyHApPOHOTO
COI03a TEOPETUUECKOU U
NPUKIAAHON XUMHUU U




HaXOJUTh ApTyMEHTHI JJIs1
JI0Ka3aTeJIbCTBA CBOMX
YTBEPKJCHHH, 3a/1aBaTh
rapaMeTpbl U KpUTEPUHU
pelIeHUs ;- aHAIU3UPOBaTh
MOJIy4YEeHHBIE B X0
penieHust 3aaauu
pe3ynbTaThl, KPUTUUYECKU
OIIEHUBATh HX
JIOCTOBEPHOCTb,
MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX
YCIIOBUSAX;

- YMETh MEPEHOCUTH 3HAHUS
B IMO3HABATEJBHYIO U
MPAKTUYECKYIO 00JIacTH
JKU3HENIESITEbHOCTH -
yMeTh MHTETPUPOBATH
3HAHUSA M3 Pa3HbBIX
MPEAMETHBIX 00J1aCTeH;

- BBIJIBUTaTh HOBBIE UJIEH,
npejyiaraTh OpUruHaIbHbIC
MOJXO/Ibl U PEIICHUS;

- CIIOCOOHOCTh UX
MCIIOJIb30BaHUS B
MO3HABATEIBLHON U
COLIMAJIbHON IIPAKTHUKE

TPUBHAIIbHBIC HA3BaHUS
BOKHEHUIITNX BEIIECTB (ITHIICH,
areTUJICH, TIUIEpUH, (QeHo,
dbopManbaerua, yKCycHas
KHCJIOTA, TJUIWH, yrapHBIA Ta3s,
YIJIEKUCIBIA Ta3, aMMHaK,
rameHass H3BECThb, HerallcHas
W3BECTh, MHUThEBAs COJAa U
JIPYTHX), COCTaBIATH (POPMYITBI
HEOPraHWYeCKUuX M
OpTraHUYECKUX BEIIECTB,
YpaBHEHUS XUMHYECKHUX
peakmuii, OOBSICHATh WX
CMBICJI; TOATBEPXKAaTh
XapaKTEePHbIC XUMUYECKHE
CBOICTBa BEIICCTB
COOTBETCTBYIOIIUMH
AKCIIEPUMEHTaMU U 3aNUCSIMHU
YpPaBHEHU XUMHYECKUX PEAKIUN;
- yMeThb yCTaHaBJIUBATh
MPUHAJICKHOCTh M3YYCHHBIX
HEOPraHWYeCKUX |
OPTraHWYECKUX BEIIECTB K
OTIpE/ICICHHBIM KJIaccaM |
rpynmnamM COE€IUHEHH,
XapakTepu30BaTh MX COCTaB M
Ba)XHEHIITHE CBOMCTBA;
OTPENIEATh BUIBI XUMHUYECKHUX
cBsI3el (KOBaJIeHTHAs, WOHHAs,
MeTaJUTH4ecKasi, BOJOpPOJHAs),
THITBI KPUCTAJUTHYICCKUX
pEIIeTOK  BEIIECTB;
KJIaCCU(UITUPOBATH
XUMUYECKUE PEAKIINH;

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPEeCTBA
MOMCKa, aHaJIN3a U
UHTEPIIPETAIINH
nHpopmanuu u
UH(POPMAaLIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHMS 32/1a4
npodeccuoHaIbHON
JEeSITEIIbHOCTH

B oOnactu rieHHOCTH
HAyYHOTO MMO3HAHUS:
c(hopMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO
pa3BUTHSI HAyKUd M
0O0IIeCTBEHHOH MPaKTHKH,
OCHOBAHHOTI'O Ha JUAaJIOre
KYyJIbTYD,
CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOET0 MECTA B
MOJIUKYJIBTYPHOM MHPE;
COBEPIIICHCTBOBAHUE
SI3BIKOBOM M YUTATEIbLCKOM
KYJIbTYphI KaK CpeJICTBa
B3aUMOJICUCTBUS MEXKIY
JIOJIEMH U TIO3HAHMS MUPA;

- yMeTh IUIAaHUPOBATh U
BBITIONTHATh XUMUYECKUI
IKCTIEPUMEHT (TIPEBPAIICHHS
OPraHMYECKUX  BEIIECTB  MPHU
HarpeBaHuu, MOJy4YeHHe STHIICHA
U W3YYECHHUE €r0 CBOWCTB,
KaueCTBEHHbBIE PEaKIH Ha
QJIBJICTHJIBI, KpaxMall, YKCYCHYIO
KHCIIOTY; IeHaTypauus

OCIIKOB TpU HarpeBaHUH,
[[BETHBIC PEAKIINN OEJIKOB;
MIPOBOAUTDH PEAKIIUU HOHHOTO
oOMeHa, OIpeaeNsiTh Cpeay
BOJIHBIX PaCTBOPOB,
KaueCTBEHHBbIC pEaKIUu Ha
cynbdar-, kapboHaT- H
XJIOPUI-AaHHOHBI, HA KATUOH
aMMOHHS;, pelIaTh
HKCIEPUMEHTAIBHBIE 3a/1a41




- OCO3HaHHE ILEHHOCTHU
HAay4YHON JESATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATh
MPOEKTHYIO U
HCCIIEJIOBATEIbCKYIO
JESTELHOCTD
WHAUBUIYaJIbHO U B
rpymre;

OBiagenue
YHHUBEPCATHHBIMU
y4eOHBIMU
MO03HABATEIILHBIMU
NIEUCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:
- BJIaJICTh HABBIKAMHU
MoJTydeHus: UHPOPMAITUH U3
MCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEIILHO
OCYIIECTBIISITH TIOUCK,
aHAJIN3, CUCTEMATH3AIUIO 1
UHTEPIIPETALNIO
uH(GOPMAIIUU PA3TUYHBIX
BUJIOB U (hOopM
MPEJICTaBICHHUS,

- co3JaBaTh TEKCTHI B
pa3nuyHbIX (opmarax ¢
y4eTOM Ha3HaueHUs
nH(popManuu U TEIeBOU
ayJUTOpUH, BbIOUpas
ONTUMATBHYIO GOpMY
MPE/ICTaBICHHS U
BU3YaIM3aliy;

- OIICHUBATh
JIOCTOBEPHOCTb,
JETUTUMHOCTD
uHpopmaruu, ee
COOTBETCTBUE MPABOBLIM U
MOpaIbHO-3THUYECKUM
HOpMawm;

- UCIOJB30BaTh
cpeacTBa
WH(pOPMAIMOHHBIX |
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI B pPEIICHUU
KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX U
OpTraHU3AIMOHHBIX 337124 C
cobioieHreM TpeboBaHUH
OPrOHOMUKHU, TEXHUKU
0€30IMacHOCTH, THTHEHBI,
pecypcocOepexeHus,
MIPABOBBIX U ITUYECKUX
HOPM, HOPM

nmo temam "Metamnel" u
"Hemerannsl") B COOTBETCTBUHU
C MpaBWJIAMH TEXHUKU
0€30IacHOCTH IIPU OOPAIIEHUH C
BEIIECTBAMH U JTAOOPAaTOPHBIM
o0opy/noBaHUEM; TMPEACTABIATH
pe3yabTaThl XUMHYECKOTO
JKCHepuMeHTa B (opme
3allUCH  YPaBHEHMI
COOTBETCTBYIOIIMX PEAKLIUN U
(bopMyIHpOBaThH BBIBOJIBI HA
OCHOBE ATHX PE3yJIbTaTOB;

- YMeTh aHAJIU3HPOBATH
XUMHYECKYI0 HH(POPMAITHIO,
MOJTy4aeMYyIo M3 pa3HbIX
HCTOYHUKOB (CpPEICTB MaccOBOM
nHpopManuu, CeTh

WuTepHer u apyrue);

- BJIAaJETh OCHOBHBIMH METOIaMHU
HAYYHOTO IMO3HAHMS BEIIECTB U
XUMHAYECKHUX SIBIICHHUH
(mabirofieHre, U3MEpEHHE,
AKCIEPUMEHT, MOJICITUPOBAHHE);
- YMETb TPOBOJHUTH pacUeThl
M0 XUMHUYECKUM (opMynaM H

YPaBHCHHUSIM  XUMHYECKHX
peakuMii ¢  HCHOJIb30BAHUEM
(GUBUYECKUX  BEITWYHH,
XapaKTepU3YIOIIUX  BEIIeCTBA

C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00bemMa (HopMaIbHbIE
YCIIOBUS) Ta30B, KOJIMYECTBA
BELIECTBA;  MCIOJIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUSA
JUIsL TIPUHATHSL PELICHUM B
KOHKPETHBIX JKU3HEHHBIX

CUTyalusiaX, CBA3aHHBIX C
B€IIECTBaAMHU MU HX
NMPUMCHCHUCM,




nH(}OpMaITMOHHOM
0e30I1acHOCTH;

-BJI/ICTh HABBIKAMHU
pacrio3HaBaHUS ¥ 3aIIUTHI
nHpopmanuu,
UH(POPMALIMOHHOM
0€30IacHOCTH JINYHOCTH;

OK 04. DddexTuBHO
B3alMMOJIEMCTBOBATEL U
paboTaTh B KOJJICKTHBE U
KOMaH 1e

- TOTOBHOCTh K
CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOMPEIEICHHIO;
-OBJIaJICHUE HAaBbIKAMU
y4eOHO-
HCCJIeI0BATEIbCKOM,
MPOEKTHOM U COIMATbHON
JeSATEIbHOCTH;

OBiagenue
YHUBEpCATbHBIMU
KOMMYHUKaTUBHBIMU
JICICTBUSIMU:

0) coBMecTHas
JeSATETbHOCTh:

-MIOHUMATh U
UCII0JIb30BaTh
MPEUMYIIECTBA KOMAaHJIHOMN
Y UHIUBUYyaJIbHON
paboTHI;

- IPUHUMATD 1NN
COBMECTHOM JIEATEIbHOCTH,
OpraHU30BBIBATH U
KOOPJMHHUPOBATH NEUCTBUS
1O €€ JIOCTHXKEHUIO:
COCTaBJIATh TUIaH
JEUCTBUM, pacIperersaTh
pOJIM C Y4E€TOM MHEHUH
YYaCTHHUKOB 00CYX/IaTh
pe3yJbTaThl COBMECTHOM
paboTsr;

- KOOPJIMHUPOBAThH U
BBITIOJIHATH paboTy B
YCIOBUSIX PEAbHOTO,
BUPTYaAJILHOTO U
KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBIIATH
MO3UTUBHOE
CTpaTeruyeckoe MOBEIEHUE
B PA3JIMYHBIX CUTYaIUsX,
MPOSIBJISITH TBOPUECTBO U
BOOOpakeHue, ObITh
WHUITUATHBHBIM
OBiagenue
YHUBEPCAIbHBIMU

- YMETb COOJIIOIaTh MpaBHiIa
HKOJIOTMYECKHU 11e1ecO00pa3HOro
MOBE/ICHUS B OBITY U TPYJIOBOM
JeSITeIbHOCTH B LIEJSIX
COXpaHEHHUs CBOETO 3710POBBS U
OKpY>Karolel NpUpOTHON CPEIbI;
YYUTHIBATh OMACHOCTh
BO3JICUCTBHUS HA JKUBBIE
OpTraHU3MBI OTIPEICIIEHHBIX
BEIIECTB, TIOHUMAs CMbICI
MOKa3arels IpeaesIbHON
JIOMTYCTUMOM KOHIICHTPAIUH;

- YMETh MPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJIaX
MO3HAHUS BEIIECTB U XUMHUYECKUX
SIBJICHUH (J17151 OO YJarOIIIXCsI C
OTpaHUYEHHBIMUA BO3MOKHOCTSIMU
3JI0POBBS);

- YMETh HCIIONB30BATh PEIbePHO
TOYCYHYIO CUCTEMY 0003HAYCHU I
JI. bpaiins niid 3anucu
XUMUYECKUX (HOPMYI (IS CIETIBIX
U CJTA0OBUISAIINX O0YJArOIINXCS);




PEryIsTUBHBIMA
JEUCTBUSMU:

T') IPUHATHE ce0s U APYTHX
JO/ICH:- TPUHUMATh
MOTHUBBI 1 ApTyMEHTBI
JIPYTUX JIFOACH IIpU aHAIU3e
PE3YNbTATOB IEATEIBHOCTH;
- IPU3HABATH CBOE MPaBO U
MpaBo JPYrux Jr0Aei Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTH
MOHUMATh MUP C MO3ULUU
JIPYroro 4ejoBeKa;

OK 07. ConeiicTBOBaTH
COXPAHEHHUIO OKPYKAIOLIEH
CpeIIbL,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS 00
M3MEHEHUHU KIIuMarTa,
MPUHIIAIIBI OEPEKITUBOTO
MpOU3BOJCTBA, 2P (HEKTUBHO
JIECTBOBATH
Ype3BhIYAITHBIX CUTYAIUIX

B ob6nmacTu 3xonorun4eckoro
BOCIHUTAHMUS:

- chopMHPOBAaHHOCTH
9KOJIOTHYECKON KYJIBTYPHI,
IIOHUMAHHUEC BIIUAHUSA
COLIMATIbEHO-3KOHOMHYECKUX
MPOLIECCOB HAa COCTOSIHUE
MPUPOAHON M COLHAIBHOMN
Cpenbl, OCO3HAHHUE
r100aTbHOTO XapaKkTepa
HKOJIOTHYECKUX MPOOIIeM;

- IJTAaHUPOBAHUE U
OCYILIECTBJICHUE JICVCTBUI B
OKpY>Kalolleu cpene Ha
OCHOBE 3HaHHUS LEenel
YCTOMYUBOTO pPa3BUTHS
YeJI0BEUeCTBa; aKTUBHOE
HETIpUSTUE JCHCTBUH,
MMPUHOCAIINX BPCH
OKpYXKaloIllei cpese;

- YMEHHE MPOTHO3UPOBATH
HeOIaronpusiTHhIC
HKOJIOTUYECKHE
MOCIIEICTBUS
HNpeaIpPUHUMAEMBIX
JIEUCTBUI, MPEIOTBPAILATh
UXx;

-pacIiMpeHue OmbiTa
ACATCIIBHOCTU
3KOJIOTUYECKOM
HAIPaBIEHHOCTH;

- OBJIaICHHUC HAaBbIKAMH
y4aeOHO-
HCCJIeI0BATEIbCKOM,
MPOEKTHOM W COIMATbHON
JACATCIIbHOCTH,

- chopMHpOBaTh TPEACTABICHUS:
0 XHMHYECKOH COCTaBIISIONIEH
€CTECTBEHHOHAY4YHOU KapTUHBI
MHUpa, POJIM XMMUU B NO3HAHUU
SBJICHUM NPUPOJIBI, B
(OpMHPOBAHNUN MBIIUIEHUS U
KYJIBTYpBI IUYHOCTH, €€
(GYHKIIMOHATIBHOM T'PaMOTHOCTH,
HEOOXOAUMOW TS peIIeHUs
MPAKTUYECKUX 3a1ad 1
HKOJIOTUYECKH OOOCHOBAHHOTO
OTHOILIEHMSI K CBOEMY 3/10pPOBBIO U
MIPUPOIHOM CPEJE;




[IK.3.1. YuactBoBarh B
MJIaHUPOBAHUH PaOOTHI
nepcoHasa
IPOM3BOJICTBEHHOTO
noipa3ielieHus

- YMETh IIIaHUPOBATh U
BBINOJIHATE XUMHWYECKUN
AKCIEPUMEHT

- YMETb MMPOTHO3UPOBATb,
aHaJII/ISI/IpOBaTB 1 OICHUBATH C
MHO3UIIMHA DKOJOTHYECKOH
0€30IIaCHOCTH  IIOCJIEACTBUS
OBITOBOM W MPOM3BOJCTBEHHON
ACATCIIBHOCTU YCJIOBCKA.
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2 CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJBbHOM JJUCHUILJIAHBI

2.1. O0beM 0011e00pa3oBaTeIbHOM JMCHMIIJIMHBI M BUABI Y4e0HOH padoThl

IIpodeccuoHaTIbHO-OPHEHTHPOBAHHOE COMEPKAHNE PACCPETOTOUEHO MO pa3esiam

Bun yueOHo# padboTbl

O0BbeM yacoB

O0bem 00pa3oBaTeJbHOM NMPOrPaMMbI IM CIUTIJIVHbI 78
OCHOBHOE coJep/KaHue 35
B TOM YHCIIE:
TEOPETUYECKUE 3aHATHS 21
MIPAKTUYECKUE 3AHATUSA 14
IIpodeccrnoHaIbHO-0PHEHTHPOBAHHOE COIEPKAHMNE 43
B TOM YHCIIE:
TEOPETUYECKUE 3aHATUS 9
MIPAKTUYECKUE 3aAHATHUS 34

[IpoMe:xxyTOUHasI ATTECTAIIUA B
bopme nudpepeHunpoBaHHOrO 324eTa

11




HaunmenoBanue pa3nenoB u Tem

Coneprkanne yaeOHOro Matepraia (OCHOBHOE U PO ecCHOHaAIbHO-
OpPUEHTUPOBAHHOE), TA0OPATOPHBIC U MPAKTUYECKUE 3aHATHUS

O0BeM
4acoB

dopMupyemsie
obmmue u
npodeccruoHaIbHbIE
KOMIETEHIINH

2

4

1 cemectp

Pazgen 1. O01as u Heopranuvdeckast XuMus

34

Tema 1.1.
CtpoeHue aTOMOB XUMHUYECKHUX
DJIEMEHTOB U IpUpoOJa
XHUMHYESCKOU CBSI3U

Conep:xanue yueOHOro MaTepuasa

CoBpemeHHas MOJIeNIb CTPOCHUS aToMa. DJIEeKTPOHHAas KOH(GUTYpalus aToma.
Knaccudukanus XuMHIECKUX JIEMEHTOB (S-, p-, d-onmemeHTsl). BaneHTHbIe
BJIEKTPOHBI. BajaeHTHOCTb. DJEKTPOHHAs MNPHUPOJA XUMHYECKOU CBS3U.
DnexTpooTpuuaTeNbHOCTh. KoBajleHTHast CBs3b, €€ Pa3HOBUIAHOCTH U
MEXaHU3MbI 00pa3oBaHUs (OOMEHHBIM M JOHOPHO-aKIeNnTOpHbIN). MoHHas
CBsI3b. Metamnueckas cCBs3b. BomoponHas cBs3b. MeEXMOJIEKYISPHBIE
B3auMoJieiicTBUs. M30TONBI, OCHOBHOE U BO30YKJIEHHOE COCTOSIHHE aTOMa,
rUOpUIN3aIHs ATOMHBIX OpOUTAasIeH.

Ilpogheccuonanvno-opuenmuposannoe codepircanue

Ilpakmuueckoe 3anamue Ne 1 Cmpoenue amomoé XumuyeckKux
I1eMEHMO8 U NPUPOOA XUMUUECKOU CA3U

Pewenue npaxmuueckux 3a0anmuii.  Ha  cocmasieHue — INEKMPOHHO-
epachuueckux hopmyn snemenmos I1—4 nepuooos. Pewenue saoanuii Ha
UCNONL30BAHUE XUMUHECKOU CUMBONUKU U HA3BAHUL COCOUHEHUU NO
HOMEHKILamype MeHCOYHAPOOHO20 COH3ad Meopemudeckoll U NpuKiaoHou
XUMUU U MPUBUATHBIX HA38AHUL OJIsL COCMAGNCHUS XUMUYECKUX Gopmy
08YXAMOMHBIX COeOUHEHULl (OKCUO08, CYTbUA08, 2UOPUA08 U M.1.) U OPYeUX
HeOp2aHu4ecKux cOeOUHeHUll OMOeIbHbIX KIACCO8.

OK 01
IIK 3.1.

Tema 1.2.
[lepuonuueckuii 3aK0H U TabnIMILIA
J. . MenneneeBa

Conep:kanue y4eOHOTro MaTepuaa

[lepuonnueckas cucrema xuMmMuueckux osnemeHtoB J[.M. Menaeneesa.
Ousuyeckuit  cmbicn  I[lepuognueckoro 3akona J[.M. Mennaeneena.
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XUMUYECKUX IJIEMEHTOB, 00pa3yeMBbIX
UMH TPOCTBIX M CJOKHBIX BEIIECTB B COOTBETCTBUM C IIOJIOKEHUEM
XMMHUYECKOTro 3ieMeHTa B [leprnonndeckoi cucreme. MUpOBO33pEHUECKOE U

OK 01
OK 02
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HayyHoe 3HaueHue [lepuonnueckoro 3akona J[.M. Menneneesa. [Iporao3st
JL.W1. MenneneeBa. OTKpHITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.

IIpakTnyeckoe 3ansitue Ne 2
Iepuoanuecknii 3axon u Taduna JI. U. MengeneeBa

Pemenne mpakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUil  Ha
XapaKkTepu3alui0  XUMHUYECKHX  JJeMeHTOB  «Meramnmndeckue — /
HEMETAJJINYEeCKHE CBOWCTBA, JJIEKTPOOTPHUIATEILHOCTh M CPOJICTBO K
OJICKTPOHY XHUMHUYCCKHUX OJJICMCHTOB B COOTBCTCTBHUC C HX OJOJICKTPOHHBLIM
CTPOCHHEM M TOJOXKEHHUEM B MEPHOIMYECKON CUCTEMe XUMHYECKHX
anemeHToB /.M. Menneneesa.

Tema 2.1.
THUIIBI XUMHUYECKUX PEAKIIUN

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue:

Knaccugpuxayus u munvl xumMuueckux peakyuii ¢ y4acmuem HeopeaHuyecKux
sewecms.  Konuuecmeennvie  omuowenuss 6 xumuu.  OcHogHble
KOU4eCmeeHHble 3aKOHbL 8 XUMUU U PpACcyembl N0 YPAGHEHUAM XUMUYECKUX
peakyuti. Monv kax edunuya xoauuwecmea eewjecmea. Monspuas macca.
3akonwl coxpanenus maccol u uepeuu. 3akon Asoeadpo. Monsphuiil 06vem
2a308. Omuocumenvras NIOMHOCHb 2a308. Peaxyuu
KOMNIEKCO00pA308aHUsL C YUACTNIUEM HeOP2AHUYECKUX 8ewecms (Ha npumepe
2UOPOKCOKOMNILEKCO8 YUHKA U ATTIOMUHUSL).

Cocmaenenue ypagHeHuil peakyuti COeOUHEHUsl, PA3TIONCEHUS, 3aMeueHUs,
obmeHa. YpasHnenus peakyuil 2opeHus, UOHHO20 O0OMEHd, OKUCIEeHUs-
soccmanosnenus. Pacuem konuuecmeenuvix Xapakxmepucmux UCXOOHbIX
sewecma u npoOyKkmoa peakyuu. Pacuem xonuvecmeennvix xapaxmepucmux
npoOyKma peaxyuu coeOuHenuss, eciu 00HO U3 8eujecme OaHO 6 U3Oblmke
u/unu cooeporcum npumecu. Pacuem maccosoil unu o6vemnotl 0onu 8vixooa
NPOOYKMA peakyuu cOeOUHeHUsi Om meopemuieck 803MoA*CHo2o0. Pacuem
00veMHblX OomHoweHuli 2azo8. Pacuem maccvl (00vem, Koauuecmeo
seujecmea) npooykma peaxyuu, eciu OOHO U3 Gewecms OaHO 8 6uoe
pacmeopa c onpeoeieHHOU MAcco8ou 00ell pacmeopeHHO20 8elecmaa.

Ilpakmuueckoe 3anamue Ne 3 Tunvl Xumuyeckux peakyui

Ilpakmuueckoe 3anamue Ne 4 Ypaenenus oKucieHua-60CCmMan061eHus

YPGGHeHu}Z oxucaenusi-eoccmanoesnerus. Cmenensv oxucienus. Oxuciumens
u eoccmanosumensv. OKUCIUMETbHO-80CCMAHOBUMENbHbIE peakyuu 6
npupode, np0M3800Cﬂ16‘€HHblx npoyeccax u JHCUBHEOeIMENbHOCMU
OP2AHUIMOB. OxucaumenbHo-60CCMAHOBUMENbHBLU nomeryual cpedbl.

OK 01
IIK 3.1.
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Cocmasnenue u ypasHUuearHue OKUCIUMENIbHO-60CCMAHOBUMENbHbBIX peam;uﬁ
Memooom IJIEKMPOHHO2O oananca. Tunuunvle HeopzaHu4dYecKkue okuciumenu
u eoccmaHosumenu. 3JZ€Kmp0JZu3 pacmeopoe u pacniasoe coJell.

Tema 2.2
DNEKTPOIUTHYECKAS TUCCOITAAITUS
U MOHHBIN OOMEH

Ilpogheccuonanvno-opuenmuposannoe codeprcanue

Teopus anekmporumuueckou ouccoyuayuu. Peaxyuu uonmnozo obmena.
Cocmaenenue peakyuti UOHHO20 0OMeHA NymeM COCMABIeHUs UX NOJHbIX U
COKPAWeHHbIX UOHHBIX YpasHeHull. [ uopoaus coneil. 3navenue euoponusa
buonocuueckux  0oOMeHHvIX npoyeccax. Ilpumenenue eudponusza 6
NPOMBIULTIEHHOCTU.

Hccneoosanue cpedvl pacmeopos coieu, 00pA308AHHBIX CUTbHLIMU U
CabbIMU NPOMOIUMAMU, U UX PEAKYULL C pACE8OpaMU WeloyU u Kapbonama
Hampus. Cocmasnenue peakyuti 2U0poaU3d COJLel.

Ilpakmuueckoe 3anamue Ne 5 Inekmporumuueckan ouccouyuauyus u
UOHHDLIL 0OMEH

Jlabopamopnoe 3anamue Ne 1 Peaxkyuu cuoponuza. Cocmasnenue
peaxyuil 2uopoausa coJeil.

OK 01
IIK 3.1.

Tema 3.1.
Knaccudukanus, HOMEHKIATypa U
CTPOEHHE HEOPTaHUUECKHUX
BCIIECTB

Conep:xkanue yuyeOHOro Mmarepuasa

IIpeamer HeopraHUuecKOW XMMHUHU. B3aMOCBSI3b HEOPTAaHUYECKHUX BEIIECTB.
Knaccudukanms Heoprannueckux BemiecTB. [I[pocThie u Cl10KHBIE BEIIecTBa.
OCHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCU[bI, TUAPOKCHABI, KHUCIOTHI,
conn). HoMeHkmarypa u Ha3BaHHE HEOPTAaHMUECKUX BEIIECTB MCXOS M3 HX
XUMHYECKOH (hOPMYIIBI WIIH COCTABIICHUE XUMHYECKON (hOPMYIIBI HCXOIS U3
Ha3BaHUS BEIIECTBA [0 MEXKIYHAPOIHON UM TPUBHAIBHON HOMEHKIIATYype.
MexmonekynsapHble B3aumonaeucTBusi. Kpucramioruaparsl. ArperaTHbie
cocTosiHMs BemecTBa. Kpucrammnueckue u aMmopgHbIe BemiecTBa. T HITBI
KPUCTAJUIMYECKUX  pElIeTOK  (aToOMHasl,  MOJEKYJIspHas,  HMOHHas,
MeTaJuThdeckas). 3aBUCUMOCTh (PU3WYECKHX CBOMCTB BEIECTBA OT THITA
KPUCTATMYECKOW  pemieTku.  [lpuumHBl ~ MHOTOOOpasus  BEIIECTB.
CoBpemMeHHbIE TIPEACTABICHUS O CTPOCHUHU TBEPIBIX, JKHUIKUX H
ra3000pa3HbIX BemecTB. JKHUIKIe KPUCTAILTBI.

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Ilpakmuueckoe 3anamue Ne 6 Knaccugpuxayus, nomenxknamypa u
CHIpOeHUe HeOPZAHUYECKUX 6eU|eCH8

Pewenue 3a0au na pacuem maccooti 00au (Maccol) XUMU4ECK020 d1eMeHmd
(coedunenus) 6 monexyne (cmecu). Pewenue npaxmuyeckux 3adanuti no

OK 01
OK 02

IIK 3.1.
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KAaccupurayu, HOMEHKIAMype u XUMU4YeCKuUM opmyLam HeopeaHudecKux
6eWecme pPAsIUUHbIX KIACCO8 (HA3bl8AMb U COCMABISIMb  (HOpMYbL
XUMUYECKUX BEUecms, ONpeoeisimb NPUHAOICHCHOCTb K KIACCY).
HUcmounuxu  xumuueckou unpopmayuu (Hayunas u yueOHO-HAYUHAS
aumepamypa, —cpeocmed  Maccoeou ungopmayuu, cemv Hnmepnem u
opyeue). Ilouck ungopmayuu no HA36aHUAM, UOEHMUPDUKAMOPAM,
CMPYKMYPHBIM (POPMYNAM.

Tema 3.2.
DU3HUKO-XUMHUYECKHE CBOMCTBA
HeOpFaHI/I‘-IeCKI/IX BCIICCTB

Coaep:xaHue yueOHOIro MaTepuaJia

XUMUYECKHE CBOWMCTBA OCHOBHBIX KJIaCCOB HEOPraHUYECKUX BEIECTB
(OKCHAOB, TUIPOKCUIOB, KHUCIOT, COJEH U Jp.). 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COETUHEHUH, BBICIINX
OKCHJIOB ¥ THJIPOKCHUJIOB.

IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEPKAHNE

Memannwi. Obwue Gusuveckue u Xumuyeckue Ce0UCMBEA MEMALI08.
Cnocobvl nonyuenus. 3Hauenue Memanio8 U HeMemauilo8 6 Npupooe u
JHCU3HEOeSTMENIbHOCMU Yelo8eKa U opeanHuzmos. Kopposus memannos: 6uowi
KOppO3UlU, Cnocodwbl 3auumsl MEmaios Om KOppo3ul.

Hememannvi. Obwue ¢uzuueckue u xumuueckue ce0uUcmea Hememasos.
Tunuunsie ceoiicmeéa memannos I1Y-YII epynn. Kiaccudukayus u
HOMEHKIamypa coeduneHuti Hememannos. Kpyesoeopomwvl OuozcenHvix
9/1eMEHMO8 8 Npupooe.

IIpakTnyeckoe 3ansaTue Ne 7 @DuU3MKO-XUMHYECKHE CBOIiCTBa
HEOPraHN4eCKHUX BellecTB

CocraBieHrue ypaBHEHUU XHMHYECKHX PEAKIHUA C y4acTHEM IPOCTHIX H
CJIOXHBIX HCOPraHHMYCCKUX BCHICCTB: OKCHAOB MCTAJLIOB, HEMCTAJIJIOB M
aMpOTEepHBIX DJIEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBAaHHUH U
aM(OTEPHBIX THIPOKCUIOB, HEOPTAaHUYECKHX COJIEH, XapaKTepHU3YIOIINX UX
CBOMCTBA.

Pemienue mMpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUM  Ha
CBOIMCTBA U MOJyY€HUE HEOPTaHUYECKUX BEILIECTB.

Ilpogheccuonanvno-opuenmupogannoe cooepicanue

Jlabopamopnoe 3anamue Ne 2 «Ceoiicmea memannoe u Hememanioe

OK 01
OK 02
IIK 3.1.
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Hccneoosanue qbusuquKux U XUMUYECKUX CBOUCME Memajios u
Hememannos. Peuwenue IKCNepUMeHmMalbHblx 3a0ay  No  CEOUCMBAM
XUMUYECKUM CBOUCMBAM MEMAJI08 U Hememanios, nNo pacno3HasanHuo u
NnoJly4eHuIo COCOUHEHUTI MeMmAaios U HEMemauios.

Tema 3.3.
[Ipon3BoACTBO HEOPraHUYECKUX
BEILIECTB. 3HAUEHHE U IIPUMEHEHNE
B OBITY M Ha IIPOU3BO/ICTBE.

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Obwue npeocmasieHusi O  NPOMBIUIEHHBLIX — CHOCOOAX — NOJYYeHUs
XUMUYECKUX —Geujecmé (Ha npumepe NPoOU3B00CMEd AMMUAKA, CEPHOLL
Kucnomwl). Yepnaa u yeemnas memaniypeus. Ilpakmuueckoe npumeHnerue
NEKMPOU3A 01l NOJYHUEHUs. WELOUHbIX, WeI0YHO3EMENbHbIX MEMAII08 U
antomunus. Cmekno u CUTUKAmuas npomviulienHocms. Ilpobiema omxo0oe
U NOOOUHBIX NPOOYKMOB.

Ilpakmuueckoe 3anamue Ne 8 IIpouzeo0cmeo neopeanuyeckux éeuiecme.
3Hauenue u npumMeHeHue 8 ObImy U Ha NPOU3800CHIBE

Pewenue npakmurxo-opueHmuposanHvlx 3a0aHuil 0 poau HeopeaHUu4ecKou
Xumuu 6  pazeumuu  MeOUYUHbl, CO30AHUU HOBLIX MaAMepualos (8
cmpoumenvcmee u Op. OMPACiAX NPOMbIULIEHHOCMU), HOBbIX UCTMOYHUKOS
SHepeuu (arbmepHamusHvle UCMOYHUKU dHepeuu) 6 peuleHuu npooaem
9KOJI02UHECKOLL, SHepeemu4eckoll U nuesol 6e30nacHoOCmi.

OK 01
OK 02

IIK 3.1.

2 ceMecTp

Pasznea 2. Oprannyeckasi XuMus

44

Tema 4.1.
Knaccudukanms, crpoeHue u
HOMEHKJIATypa OPraHUYECKUX

BEIIECTB

Conep:xaHue yueOHOro MaTepuasia

[Ipenmer opranuyeckoil XuMuUH. B3anMOCBA3b HEOPraHUYECKHX U
OpPraHUYECKUX BEIIECTB. XUMHUYECKOE CTPOCHUE KaK MOPSAIOK COCIUHEHUS
aTOMOB B MOJIEKYJE€ COTJIACHO MX BAJIEHTHOCTH. OCHOBHBIE MOJIOKEHUS
TEOPUM XUMHUYECKOTO CTPOCHHUS OpraHuuecKux coeauHenuit A.M.
Bytneposa. YriaepoaHblil CKeIEeT OpraHM4ecKor MOJIEKYJIbl. MoJIeKyIsipHbIe
U CTPYKTYpHBIC (pa3BepHYTHIE, COKpPAIIEHHBIC) XUMUYECKUE (OPMYIIBL.
3aBUCHMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOEHHUS MOJEKYI.
N3omepust u wu3omepbl (CTpyKTypHasi, reoMerpudeckas (LUC-TpaHC -
n3omepust). KparHocts xumudeckoit cBs3u. [loHsTHE O (QYHKIIMOHATHHOU
rpynne. IlpuHnmmel  kiaccuuKaMM — OPraHUYECKUX  COSAMHEHUHU.
MexnyHaponHass ~ HOMEHKJIATypa W OPUHUOUIBI  HOMEHKIATYPBI
OPraHNUYeCKUX COCTMHEHUMU.

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

OK 01

IIK 3.1.
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Ilpakmuueckoe 3amamue Ne 9 Knaccugpuxauua, cmpoenue u
HOMEHKIAmypa Opeanu4ecKux euiecme

Homenknamypa — opeanuyeckux — coeOuHeHuil  OMOENbHbIX  KIACCO8
(HacviuyenHvle, HeHACbIWeHHble U apOMamuiecKue y2i1ee000po0bl, CHUPMbL,
henonvl, anvoezudvl, kemoHwvl, Kapoorosvle Kuciomsl u 0p.) Cocmasnerue
NOJHBIX U COKPAUJEHHbIX CMPYKMYPHBIX (QOPMYN Op2AHUYECKUX Geujecmes
OMOENbHBIX KIACCO8, UCHOMb3YS UX HA36AHUS NO  CUCMEMAMUYECKOl
HomeHnkaamype. Pacuemvi npocmetiuieti oopmynvl opeanuyeckou MoIeKyibl,
UCX00351 U3 NIeMeHmMHo20 cocmasa (8 %).

Tema 4.2
CBoliCcTBa OpraHMYECKUX
COEIMHEHUI

Coaep:xaHue yueOHOIro MaTepuaJia

OUBUKO-XMMHYECKUE CBOWCTBA OPraHUYECKUX COEAUHEHHH OTIEIbHBIX
KJIacCOB (0COOCHHOCTH KJIacCH(HMKAIlMK U HOMEHKJIATYphl BHYTPH KJacca,
TOMOJIOTUYECKHM psAll U o0mas Gpopmyna; nsomepusi; GU3NIECKue CBONCTBA;
XUMHYECKHE CBOMCTBA; CTIOCOOBI MOTYICHHS)

—KHUCJIOPOICOACPIKAINE COSTUHEHUS (CTUPTHI U MMPOCTHIC dPUPHI, HEHOITHI,
QIBJIETH/IBI W KETOHBI, KapOOHOBBIE KHUCIOTBI M WX MPOU3BOJHBIC).
[IpakTHueckoe MpUMEHEHHE OSTWICHIVIMKONS, TIJUIEpUHa, (eHoa.
[Tpumenenue Gopmanbaernia, aleTalbIeruia, YKCyCHONH KUCIOThl. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. MoloII1e CBONCTBA MbLIa,
—a30TCOJIep>KaIlie COSTMHECHUS (AMIUHBI 1 aMHHOKHUCIIOTHI, OSJIKH).
Knaccudukanuss 1 0coOOEHHOCTH OpraHWYECKUX peakiuil. PeakimoHHBIC
ueHtpel. Paaukanel. [lepBoHavyaibHbIE MOHATHUS O TUIAX W MEXaHU3Max
OPraHNYeCKUX PEaKIUi.

IIpakTuyeckoe 3ausiTue Ne 10 CBoiicTBa OpraHn4ecKux coeTuHeHu

Pemenue nenovek npeBpalieHuii Ha TEHETUYECKYIO CBA3b MEXAY KIlacCaMu
OPraHWYECKUX COEIUHEHHM C COCTaBIICHHEM HAa3BaHUM OpPraHUYECKHUX
COCAMHEHHN 10 TPUBHAIBHOM WM MEKIYHApOAHOM CHUCTEMATUYECKOU
HOMEHKJIaType. PemieHue pacyeTHbIX 3a7ad MO YpPaBHEHUSIM peakui ¢
Y4aCTHEM OPraHUYECKUX BEIIECTB.

JlabGoparopHoe 3ansitue Ne 3 «IlosydyeHue 3TWJIeHA M HM3Yy4YeHHE €ro
CBOMCTB)

[Tonyyenue sTuneHA U3 ATaHOJIA B Ta0OPATOPUU M U3YICHHE €TI0 (PU3HIECKUX
1 XUMHYECKUX CBOMCTB.

CocrapieHue peakiuii TpUCOSANHEHHS U OKUCIICHUSI Ha IPUMEPE STHIICHA.
Pemienne pacueTHpIX 3a1ad C HCHOJB30BAHMEM IUIOTHOCTH Ta30B IO

OK 01
OK 02
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BOJIOPOJY U BO3IYXY.

IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHUE

—npeoenvhble Yene000poovl. I opeHue memana Kax OOUH U3 OCHOBHBIX
UCMOYHUKO8 menia 8 npomviuiieHnocmu u 6vimy. Ceolicmea npupooHvIX
V211e8000p0008, HAXOHCOEHUe 8 NPUPOOe U NPUMEHEHUE ATKAHO8,
—HenpeoenbHble U apomMamuyeckue y2iee000poovl. Ilonumepuszayus smuiena
KaK OCHOBHOe HanpasiieHue e20 UCNnoIb308anus. I openue ayemunena Kax
UCMOYHUK ~ BbICOKOMEMNEPAMYPHO20 NIAAMEeHU Ol  CEAPKU U  pe3KU
MEMaiios;

Tema 4.3.
Opranuueckue BeIecTBa B

KU3HCACATCIIbHOCTH YCJIOBCKA.

[Ipon3BoICTBO U IPUMEHEHNE
OpraHUYECKHUX BEILIECTB B
MIPOU3BOJICTBE

Coaep:xaHue yueOHOIro MaTepuasia

buooprannueckue coenunenus. Ilpumenenune u Ouoioruyeckas poiib
YTJICBOOB. Oxuciienue YIJI€CBOAOB — HUCTOYHUK OSHCPIruMd  KUBBIX
opranu3moB. O0nacTu MpUMEHEHUs] aMUHOKHUCIOT. [IpeBpamienus Genkos
NUIIM B opraHusMme. buonornueckue ¢yHkuuu OenkoB. buonormueckue
GbyHKIMH KUPOB. POtk opraHnyeckoil XUMHUH B PEIICHUH TTPOOJIEM MTUIIEBOM
6e3onmacHocTd. HykienHOBBIE KHCIOTBHI: cocTaB M cTpoeHue. CrtpoeHue
HykiaeotnnoB. CocraB HykienHoBbix kuciaor (JAHK, PHK). Poms
HYKJICMHOBBIX KHUCJIOT B )KU3HCACATCIBHOCTH OPraHU3MOB.

IIpodeccrnoHabHO-0PHEHTHPOBAHHOE COJEPKAHME

IIpousso0cmeo  opeanuueckux GewjeCms: Npou3800CmMeo0  MemaHoud,
nepepabomka nepmu. Ilorusmunen Kax KpYNHOMOHHANCHBIUL NPOOYKM
Xumuueckozo npouzeoocmea. Ilpumenenue smunena. Ilpouzeoocmeo u
npuMeHeHue KayuyKa u pe3uHul.

Cunmemuueckue u UCKYCCMBEHHbIE BOIOKHA, UX CMPOEHUe, CEOUCMBA.
IIpakmuyeckoe ucnonvzosanue 6010koH. CunmemuyecKue nieHKu: u30nayus
0151 NPOB00V08, MeMOPAHbL Ol ONPECHEHUsT 800bl, 3AUUMHbIE NIEHKU Ol
aemomodunel, niacmvlpu, Xxupypeuveckue nosazku. Hoevie mexuonocuu
OanbHelue20 Co8ePULeHCME0BAHUS NOTUMEPHBIX MAMEPUATLO8.

Ponv  opeanuueckoti xumuu 6 peuwieHuu npobrem dHepeemudeckou
bezonacHocmu, 6 pazeumuu MeOUYUuHvl, CO30AHUU HOBLIX MAMEPUALOs,
HOBbIX UCMOYHUKO8 dHEP2UU (ATbIMEePHAMUBHbIE UCTOYHUKU IHEPIULL).

Ilpakmuueckoe 3anamue Ne 11 Opzanuueckue eeuiecmea 6
Jcuzneoeamenvnocmu  uenogexa. Ilpouzeoocmeo u  npumenenue
O0pP2aHUYECKUX 6€U{eCHI8 8 NPOU380OCHIgE

OK 01
OK 02
IIK 3.1.
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Pewenue  npakmuxo-opueHmupo8aHuvlX — 3a0aHUll N0 COCMABIEHUIO
XUMUYECKUX — pPeaKyutl, — Ompaxcarowjux  XUMUYecKyr)  aKmueHOCHb
Op2AHUYeCKUX  COeOUHeHUll 6  pAa3IuyHblX  cpedax  (NpUpooHbIXx,
OUOI02UYECKUX, MEeXHO2EHHDIX).

Tema 5.1.
Kunernueckue 3aKkOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEAKITUI

Conep:xanue y4ye0OHOro Mmarepuasa

Xumudeckue peaknuu. Kiaccupukamuss XUMHUYECKUX  PEaKIUi: 10
(¢azoBoMy cocTaBy (TOMOICHHBIC M I'€TEPOICHHBIC), IO MCIOJIb30BAHHUIO
KaTam3aTopa (KaTaJTuTHYeCKHue M HeKaTanuTudeckue). CKOpoCTh peakiivi,
€€ 3aBUCUMOCTbD OT Pa3INYHBIX (DAKTOPOB: MPHUPOIBI PEAarHPYIOIIUX BEIIECTB,
KOHIICHTpAILlUU pPEArupyroIIuX BEIIECTB, TeMIlepaTypbl (mpaBuio Bant-
lodda), mmomanyn peakMOHHON MOBEPXHOCTH, HAIWYHUS KaTallM3aTopa.
Ponp xatanu3zatopoB B IpUpoO€ U MPOMBIIIJIEHHOM MPOU3BOICTBE. DHEPTUS
aKTUBAIlMU. AKTUBHPOBAHHBIM Komruiekc. Katanuzaropel u karanus. Poib
KaTaJIn3aTOPOB B MIPUPO/IE M TIPOMBIIIIIEHHOM TTPOU3BOICTRBE.

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Jlabopamopnoe 3anamue Ne 4 H3yuenue 3aeucumocmu  CKOpocmu
XUMUYECKOU peaKyuu Om KOHUEHMPAuuu peazupyrouiux eeujecme u
memnepamypbl.

Jlabopamopuas paboma Ha 8vlO0p.

1. Jlabopamopnas paboma « Onpeoenenue 3a8Ucumocmu CKOpoCmu peaKyuu
Oom KOHYyenmpayuu peacupyowux eeujecmey. Hcciedosanue 3a8ucumocmu
ckopocmu  peakyuu om Konyenmpayuu. Onpedenenue KOHCMAHMbL
CKOpOCMU peakyuu epaguyeckum memooom.

2. Jlabopamopnas paboma « Onpedenenue 3a8UCUMOCMU CKOPOCIU PeaKyuul
om memnepamypwviy. Hccredosanue 3a8ucumocmu cCKOpocmu peakyuy om
memnepamypul. Pacuem sunepeuu akmusayuu peaxyuu.

Pewenue npaxmuko-opueHmuposanHuix 3a0aHull HA amaiu3 Gaxmopos,
BIUAIOWUX HA UBMEHEHUE CKOPOCMU XUMUYECKOU PeaKyu.

OK 01
OK 02
IIK 3.1.

Tema 5.2.
TepMoguHamMuyeckue
3aKOHOMEPHOCTHU IPOTEKaHUs
XUMUYECKHX peakuuii. PaHoBecue
XUMHYECKUX PEaAKIUi

Conep:kanue y4eOHOIro MaTepuasa

Knaccudpukanus XMMHYECKHUX peakIHii: 1O TermioBoMy 3 QheKTy
(’K30TEepMUYECKHE, DHIOTEPMHYECKHUE), M0 0OpatuMocTu (oOpaTuMbie U
HeoOpaTHMBbIE). TennoBble 3¢ hexTh XUMHUYECKUX peaKIuii.
Tepmoxumuueckue ypaBHeHUsA. OOpaTHUMOCTh peakIMil. XHWMHUYECKOe

OK 01
OK 02
IIK 3.1.
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paBHOBECHE M €ro CMEIICHWE TI0J] JACHCTBHEM pa3IMYHBIX (PaKTOPOB
(KOHIEHTpaIUsl  pEeareHTOB WM  MPOAYKTOB  PEAKIMU, JIaBJICHUE,
TeMmreparypa) Ui CO3/IaHUSl ONTHMAJbHBIX YCJIOBUH TMPOTEKAHUS
XUMHYCCKHX ITPOICCCOB.

[Tonsitue 00 SHTampruu WU SHTpormH. DHeprus ['m66ca. 3akon ['ecca u
CJICACTBUA M3 HETO. Pons CMCHICHUA PAaBHOBCCUA B TCXHOJOTMYCCKUX
poreccax.

Ilpogheccuonanvno-opuenmuposannoe codepicanue

Ilpakmuueckoe 3anamue Ne 12 Ilpunyun Jle lllamenve

Brusnue pasnuunvix axmopoeé Ha uzmeneHue paHOBeCUsT XUMUYUECKUX
peakyuii. 3aKoH Oelicmeyrwux Macc U KOHCMAHMA XUMUYECKO20
pasHosecus. Pacuemol pagnogechbvix KOHYeHmpayuil peasupyrouux 6eujecmes
u npodykmos peaxyuil. Pacuemvl mennosoeo aghghexma peaxyuu.

Pewenue npaxmuxo-opuenmuposanuvix 3a0anuil Ha NPUMeHeHUue NPUHYUNA
Jle-lllamenve 0151 HAX0JHCOEHUsT HANPABIEHUS CMEWeHUs. DPABHOBECUs.
XUMUYECKOU peakyuu U auaiu3 akxmopos, eIusiowux Ha cMmeujenue
XUMUYECKO20 PABHOBECUSL.

Jlabopamopnoe 3auamue Ne 5 «H3yuenue ea1uanusn paziudyHvx
dhaxkmopos na cmeujeHue Xumuuecko20 pagHosecus)

Hccneoosanue 6nuanus usmeHenus KOHYEHMpAyuu 6ewecms, peaxyuu
cpeobl u memnepamypul Ha CMeujeHue Xumuiecko2o pagnogecus. Cpagnenue
NOJYYEeHHbIX Pe3yIbmamos ¢ meopemudecky NPOSHO3UPYEeMbIMU HA OCHO8e
npunyuna Jle - [llamenve.

Tema 6.1.
JlucriepcHble CUCTEMBI U (haKTOPHI
UX YCTOMYMBOCTH

Conep:xkanue y4e0OHOro MaTepuasa

Hucnepcusie cuctembl. Kosonanele cucteMbl. VICTHHHBIE PacTBOPBL
PactBopenue kak ¢usnko-xumuueckuii mporecc. PactBopbl. CrocoOb
IPUTOTOBJICHUSA pactBopoB.  PactBopumocTh.  MaccoBas  mons
pacTBopeHHOro BemiecTBa. [IpeaenbHO AOMyCTUMbIE KOHIEHTPALUU U HX
HCIOJIb30BAHUE B OIICHKE HKOJIOTHYECKOM 0€301MacHOCTH.

Krnaccudukanus nucnepcHbix cucteM mo coctaBy. CTtpoeHue u (hakTopbl
YCTOWYMBOCTU JUCIIEPCHBIX CUCTEM. Pacro3HaBaHUE HUCTUHHBIX PacTBOPOB,
KOJUIOMIHBIX pacTBOPOB U rpyboaucnepcHbix cucteM. CTpoeHre MULEILIBL.
PaccenBanue cBera npu MpoxoXKJACHUH CBETOBOTO My4yKa Y€pe3 ONTUYECKU
HeoaHOpOoAHYIO cpeny (dddexra Tunmams).

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

OK 01
OK 02
OK 07
IIK 3.1

20




Ilpakmuueckoe 3anamue Ne 13 /lucnepchvie cucmemul u haxmopot ux
ycmouuugocmu

Pewenue 3a0au na npueomoenenue pacmeopos.

Pewenue  npaxmuko-opuenmupoeanuvix — pacuemuuix — 3a0aHUU  Ha
oucnepcHvle cucmemvl, UCNOIb3YeMble 8 ObIMOGOU U NPOU3BOOCMBEHHOU
OoesamenbHOCmuU  4elo6ekd, ¢ NO3UYUll  IKOJI02UYEecKoU Oe30nacHocmu
NnOCIe0CmMEULl U 2PDAMOMHBIX peuleHUli npobiiem, C8A3aHHbIX C XUMUEIl.

Tema 6.2.
Hccnenosanue cBONUCTB
I[I/ICHepCHBIX CUCTEM IJIsI UX

Coaep:xaHue yueOHOIr0o MaTepuaJia

[IpuroTtoBneHue 1 U3ydeHne CBOMCTB AUCIIEPCHBIX CUCTEM PAa3HBIX BUIOB:
CYCIIEH3UHU, SMYJIbCUH, KOJJIOUJIHOTO pacTBopa. CpaBHEHUE CBONCTB

UACHTUPUKATTT WCTUHHBIX U KOJUIOUJHBIX PACTBOPOB, BBISIBJICHHE OCHOBHBIX pa3inyunii
MEXTY HHUM.
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue
Jlabopamopnoe 3anamue Ne 6 Ilpuzomosnenue pacmeopos. Hccnedosanue OK 01
OUCHEPCHBIX cUCmeM OK 02
Ilpuecomosnenue pacmeopos 3a0anHOU (MOIAPHOU) KOHYeHmpayuu (c IIK 3.1.
NPAKMUKO-OPUEHMUPOBAHHBIMU B0NPOCAMU), ONpeoeneHue cpedbl 800HbIX
pacmeopos.
Tema 7.1. Coaeprxanue yueOHOro MaTepuaa
OObHapysKkeHue HEOPraHMYECKHX | [IpakTuueckoe 3ausTe Ne 14 OGHAPYIKEHHE HEOPTAHHIECKHX OK 01
KaTMOHOB U aHHOHOB OK 02

KaTHOHOB U aHHOHOB

KauecTBeHHBIE XHMMHUYECKHE pPEaKIUMU, XapaKTepHble IJIsi OOHapy>KeHUs
HEOPraHUYECKHUX BEIIEeCTB (KATHOHOB M aHMOHOB). CocTaBlieHUE YpaBHEHUM
peaknuii oOHapyxeHHss kKaTuoHOB [-VI rpynmm u aHWOHOB, B T.4. B
MOJIEKYJISIPHOM ¥ HOHHOU (hopMax.

Peakuuu oOHapy» eHUsT HEOPraHUYECKUX BEIECTB B pealbHBIX 00bEKTaxX
OKPY>KaroIlEeH Cpelbl.

JlabopaTopHoe 3ansiTue Ne 7 OOHapyXeHHE HEOPTAaHUUECKUX KAaTHOHOB U
AHHUOHOB

OOnapyxeHne HEOpraHuyecKux BemecTB (karuoHoB [-VI rpynm wmm
aHMOHOB) C HCIOJB30BaHMEM KAYECTBEHHBIX AHAIUTUYECKUX PEaKIU.
Jlaboparopnast paboTa Ha BEIOOD:

1. «Anamuthueckue peakuuu kKatuoHoB [-VI rpymm». IlpoBenenue
KAueCTBEHHBIX PEaKIUW, HCIONb3yeMbIX ii OOHApYXKEHHS KAaTHOHOB I
rpynisl (Kanus, HaTpusi, Maraus, aMmMmonus), Il rpymnmel Ha mpumepe OGapus,
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III rpynmel — cBuHIa, IV rpynme! — anromunust, V rpynnel - — xenesa (11 u
III), VI rpymmst — Hukens. Onucanue HabII0JaeMBIX SIBIICHUHN U COCTABIICHUE
XUMHYECKUX PEAKITUH.

2. «AHanuTHYECKHE peakuuu aHUOHOBY. [IpoBeneHuMe KadyeCTBEHHBIX
peaKIuii, HCTIOJb3YEeMBIX JIJIs OOHApy)KeHHUsI aHHOHOB: KapOoHata, gocdara,
cynbdata, cyabbuaa, HATpaTa, xjaopuaa u aAp. Onucanue HaOIIOJAEMBIX
SIBJICHUI M COCTABJICHHE XUMUYECKHUX PEaKIUN.

Tema 7.2. IIpakTnyeckoe 3anaTue Ne 15 O0HapykeHHe OPraHHYeCKHX BellecTB
OOHapyxeHHe OpraHM4ecKux OT/JeJbHBIX KJIACCOB C HCNOJIb30BAHHEM KaueCTBEHHBIX peaKkuuii

BEILIECTB OTAEIbHBIX KIAacCOB ¢ | KauecTBEHHbIE XUMHUECKUE PEAKINH, XapaKTepHbIE I 0OHAPYKEHUS
UCIIOJIb30BAHUEM KaYE€CTBEHHBIX | OT/IEJIFHBIX KJIACCOB OPraHMYECKUX COCAMHEHNH: ()EHOIIOB, ajbJIETH/IOB,
peakuuii KpaxMaia, YKCYCHOM KHCIIOTbI, aMUHOKHUCIIOT U JIP.
Jlenatypanus O€IKOB IPH HarpeBaHHUH, IIBETHBIE PEAKIINH OEIIKOB.
CocraBieHne KaueCTBEHHBIX PEAKLNH OOHAPYKEHHUS OPraHUIEeCKUX
COETMHEHUI OTJeITbHBIX KJIACCOB.

OK 01
OK 02

Tema 8.1. Ilpogheccuonanvno-opuenmuposannoe cooepircanue

Xumus B ObITY U Ilpakmuueckoe 3anamue Ne 16 Xumusn ¢ ovimy u npou3eo00cmeeHHoul
HpOH3BOZ[CTBeHHOI>i ACATCIIbHOCTHN oesmenbHoCmu ueioeexKa

ucaoBeKa Dkonoeuueckas bezonacHocms nocneocmeutl ObImMosoll u

NPOU3800CMEEHHOU 0esIMENbHOCIU Yel08eKd, CEA3AHHAL C NepepabomKol
gewjecms;, NOUCK U AHAIU3 XUMUYECKOU UHGopmayuu u3z paziuyHvlx
UCTNOYHUKOS (HAYUHASL U YHeOHO-HAYYHAS TUmepamypd, cpedcmeda Macco8oll
ungopmayuu, cemo Unumepnem u opyeue).

Keticor (¢ yuemom 6yoyweti npogheccuonanvroll OesmenbHOCmu) Ha AHAIU3
uHgopmayuu 0 nPouU3800CMEEHHOL O0esmelbHOCMU Y4el08eKd, C8A3AHHOU C
nepepabomrol U NONYYEeHUeM 6eujecms, a maxice ¢ IKOA02UYECKOU
bezonacrhocmuio.

3awmguma keiica: Ilpeocmasnenue pe3yibmamos peuitenus Kelcos
(6blcmyniieHue ¢ npezeHmayueli)

OK 01
OK 02
OK 04
OK 07
IIK 3.1

IIpome:xxyTouHasi arrecranus B gopme 1uddpepeHIMPOBAHHOIO 3a4eTa

Bcero

78
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3. YCJIOBHUSI PEAJIM3ALIMU IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JACIUATLITAHBI

3.1. MarepuajabHO-TeXHHYECKOE o0ecleueHne peajlu3anuu padoueii mporpaMmsl

Peanmuzarus paboueit mporpamMmbl TUCIUTUIMHBI 00ecTieueHa HaTuIreM y4eOHOH ayTuTOpHH
001eo6pazoBaTeNbHBIX JUCHUIUTMH O00pya0BaHNEe yueOHOTO KaOUHEeTa:

- ydeOHO-HarjsaHble TocoOus (mepuomamdeckas Tabnuna J[.M.Menneneea u Tabnuia
pPacTBOPUMOCTH , IOPTPETOB BBIAAIOIIMXCS YUYEHBIX B XUMUU U JIP.);

- JIUJAKTUYECKHWE MaTepuaibl (3alaHusl JUIsl KOHTPOJIBHBIX  paboT, ISl pa3HBIX BHUIOB
OIICHOYHBIX CPENICTB, Aud3adera u jap.);

- TEXHMYECKHE cpencTBa OO0y4yeHHs (NEpCOHAIbHBI KOMIIBIOTEP; MYJIbTUMEIUHHBIN
MPOEKTOP; UHTEPAKTUBHAS IOCKA, BBIXOJ] B JIOKAJTBHYIO CETh);

- IMporpaMMHOE oOOeclieueHue: JUIEH3NOHHOE NporpaMMHoe oOecreueHne oOIIero u
crnenuanpHoro HasHadeHuss Microsoft Windows, Microsoft Office Professional Plus, Zoom
(6ecrimatHast Bepcus) — cBobogHO-pactpoctpansemoe [10.

3.2. UndopMannoHHoOe odecniedeHne peajn3anuu padodeil MporpaMmbl

Jlnst peanuzanuu mporpamMMbl 0011e00pa3oBaTeIbHOM TUCIMIUIMHBI OMOJIMOTEYHBIA (OH/T
UMEET MeYaTHbIE, JIEKTPOHHBIE 00pa30BaTeIbHBIE U HH(POPMAIIMOHHBIE PECYPCHI.

3.2.1. OcHOBHBIE HCTOYHHUKH

1. la6puenssn O.C. Xumumsa. 10 kmacc : 0a30BbIf  ypoBeHb : Yy4eOHUK JJist
obpasoBarenbubix opranm3anuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos. - 4-e u3n.,
crep. - Mockaa : [Ipocsemienue, 2022. - 128 c. - Tekcr : HeMOCpeACTBEHHBIM.

2. Iabpuensa O.C. Xumusa. 11 xmacc : 0a30BBI  YpOBeHb : YYEOHWK ISt
obpa3zoBarenbHbix opranmsanmii / O. C. I'abpuensH, U. I'. Octpoymos, C. A. Crankos. - 4-e u3.,
crep. - Mockaa : [Ipocsemienne, 2022. - 128 c. - TeKCT : HEMOCPEICTBEHHBIN.

3.2.2. /lonoTHUTEIbHbIE HCTOYHUKH

3. Pymsurtuc, I'.E. Xumus. ba3oBsriii ypoBeHsb. 11 kinacc: yaeOHHK 117151 00pa3oBaTEIbHBIX
opraam3aimii / I'.E. Pymsutuc, ©.I'.®enpaman. — 6-¢ uznanue. — Mocksa: [Ipocsemenne, 2019.- 224
c.: uB.mwi1. — ISBN 978-5-09-071856-1. — TekcT: HenmocpeCTBEHHBIH.

4. Xumus. 11 xmacc: 6a3oBbiii ypoBenb: yueObnuk / B.B. Epemun, H.E.Ky3pmenko,
B.1.Tepenun [u ap.]; pen. B.B.JIyku. — 9-e uza., crep. - Mocksa : [Ipocsemenne, 2022, — 224 c.:
ui. - ISBN 978-5- 09-087938-5. - TekcT: HenocpeACTBEHHBIN.

3.2.3. UuadpopmMaumnoHHbIE pecypchbl
1. DnexrponHass O6ubmmoreka mo xumuu: [caldT] — htths//www.chem.msu.su/- (mara oGparmenus

17.04.2023). — TekcT: 37eKTPOHHBIN
2. UatepHeT-u3nanue nis yuutenen «EctecTBeHHbIe HAyKu»: [caidT] - htths// www.enauki.ru/ - (nara

obpamenus 17.04.2023). — TekcT: 31eKTPOHHBIN
3. Metomuueckas razera «llepBoe ceHtssOpsi»: [caiiT] — htths/ www.lseptember.ru/ - (mara

obpamenus 17.04.2023). — TekcT: 31eKTPOHHBIN

4. Kypuan «Xumus B mkone»: [cait]| — htths// www.hvsh.ru/ - (mata obpamenus 17.04.2023). —
TeKCT: AIEeKTPOHHBIN

5. KXypuan «Xumus u xu3Hb»: [caiiT] — htths// www.hij.ru - (mara obpamenus 17.04.2023). — Tekcr:
3JIEKTPOHHBIN

6. Pemry EI'D: [caiiT] — https://ege.sdamgia.ru/ - (mara oOpamenus 17.04.2023). — Tekcr:
AJIEKTPOHHBIN

7. Xumus «IloaroroBka k EI'D»: [caiit] - http://himege.ru/teoriya-ege-himiya/ - (nara oOparienus
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4. KOHTPO.JIb U OIEHKA PE3YJIbTATOB OCBOEHU
OBIIEOBPA30OBATEJIBHOU JUCHUIIJIMHBI

KOHTpO.HB 1 OCHKA PACKPBIBAKOTCA YCPE3 JUCHUTIIIMHAPHBIC PC3YJIbTAThI, yCBOCHHLIC 3HAHUA
U TpUOOpETEeHHbIE OOYYarONIUMHUCS YMEHHs, HampaBieHHbIE Ha (OPMHpPOBAHHE OOIUX |
po(ecCHOHABHBIX KOMIIETCHITHIA

Pe3ynbraTer 00yueHus
(Bmagenus, ymenus, OK, I1K)

TToka3aTenu orneHKN

TuM OLIEHOYHBIX MEPOTIPUATHI

Baagern:

- BIQJETh CUCTEMOM
XUMHYSCKNX 3HaHHUH,
KOTOpasi BKJIIOYAECT:
OCHOBOTIOJIararoime
MOHATUA  (XUMUUYECKHI
AJIEMEHT, aTOM,
AJICKTPOHHAs 000JI0YKa
aToma, s-, p-, d-
ANIEKTPOHHBIE OpOUTATH
aTOMOB, HOH, MOJIEKYyJa,
BaJICHTHOCT,
ANEKTPOOTPHUIATETLHOCTb,
CTCTICHb OKHWCIJICHUS,
XUMHYECKasi CBA3b, MOJIb,
MOJIsIpHasl macca,
MOJISIPHBIN 00BeM,
YTJIEPOJHBINA CKEJIET,
(hyHKIIMOHATIbHAS TPYIINA,
paauKan, MU30Mepus,
HW30MEPBI, TOMOJIOTUYECKUI
psia, TOMOJIOTH,

YTJIEBOJIOPOJIBI, KHUCIOPO/I-
U a30TCoJieprKalme
COEIMHEHMS,

OMOJIOTHYECKH aKTHBHBIC
BemecTBa (yriaeBombl,
KHUPBI, OCIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE
3BEHO,
BBICOKOMOJICKYJISIPHBIE
COC/IMHCHMUS,
KpUCTATHYECKasT PEIIeTKa,
THIBI  XUMHYECKUX
peakiuit (OKHCIIUTENBHO-
BOCCTaHOBUTEJIbHEIC,

9K30- u
SHJIOTCPMUYECKHE,

peaKiuu  MOHHOTO
oOMeHa), pacTBoOp,
JJIEKTPOJIUTEI,
HEDJICKTPOJIUTHI,
ANEKTPOJIATHICCKAS
JTUCCOITHAITHS,

BJIAJIEET CUCTEMOM
XUMUYECKUX 3HAHWM, KOTOpas
BKJTIOYAET:
OCHOBOIIOJIATar0IINE

MOHATUA  (XUMHUUYECKHI
AJIEMEHT, aTOoM,
AJICKTPOHHAs 000JI0YKa
aToma, S-, p-, d-3JEKTpOHHBIE
opOuTaIn

aTOMOB, WOH, MOJIEKYyJa,
BaJICHTHOCT,
AIEKTPOOTPHUIIATETHHOCTD,
CTCTICHb OKHWCJICHUS,
XUMUYECKasi CBsI3b, MOJIb,
MOJIIpHasl Macca,

MOJISIPHBIN 00BeM,
YIIEPOJHBINA CKEJIET,
(hyHKIIMOHATIbHAS TPYIINA,
paauKan, MU30Mepus,
W30MEPBI, TOMOJIOTUYECKUI
psia, TOMOJIOTH,
YTJIEBOJIOPO/IBI,
a30TcojepKaIIne
COCTMHEHMUS,
OMOJIOTHYECKH aKTHBHBIC
BemecTBa (yriaeBoAbl, >KHUPHI,
OenKku), MOHOMED, TOJIHMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHEIE
COCTMHCHMUS,
KpUCTAINTUYECKAsl  PEIIeTKa,
TUMBl  XUMHUYECKHUX

peakuuii (OKUCHIUTENBHO-
BOCCTaHOBUTEJIHHEIE, 9K30-
1 DHIOTEPMUYECKUE,

peaKkmuu  HMOHHOTO

oOMeHa), pacTBoOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTHIECCKAS
JTUCCOTTHAITHSA,

OKUCJIUTEh, BOCCTAHOBUTEID,
CKOpPOCTh XUMHYECKOH
peaxiuu,

KHCJIOPOJI- H

[Ipaktrueckue 3anstus Ne 1,2




OKHUCJIUTENb,
BOCCTAHOBUTENb, CKOPOCTh
XMMHYECKOM PEaKIuu,
XHMHYECKOE PaBHOBECHE),
TEOPHUH U 3aKOHBI (TEOpus
XUMHUYECKOTO

CTPOCHHSI OpPTaHHMYECKUX
BemectTB A.M. byrtneposa,
TEOpHS JIEKTPOJIUTHIECKON
JUCCOLIMAIIUH,
nepuoauueckuii 3akon JI.M.
MeHaenaeeBa, 3aKOH
COXpaHEHHUSI MAaccChl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKHUM  SI3BIK
XUMHH, (HAKTOIIOTUYECKUE
CBEICHUS O

CBOMCTBaX, COCTaBe,
MoTydeHurn U Oe30macHOM
UCII0JIb30BaHUU

BaXHEHIINX HEOPTaHUYECKUX
Y OpPraHUYECKHX BEILECTB B
OBITY U

MPAKTUYECKOU JEATEIbHOCTH
YeNoBeKa;

OK 01, OK 02, OK 04, OK
07, 1K 3.1

XUMHUYECKOE PaBHOBECHE),
TEOPUU U 3aKOHBI (TEOPHS
XUMHUYECKOTO

CTPOEHHUSI OPTaHUYECKHUX
BemectB A.M. byrtneposa,
TEOpUs IIEKTPOJIUTHUECKON
U CCOLIMAIUH,
nepuoauueckuid 3akon JI.M.
MeHnneneeBa, 3aKkoH
COXpPAHEHHUSI MAacCChl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  A3BIK
XUMHH, (HaKTOIOTUYECKUE
CBEJICHUS O

CBOMCTBaX, COCTaBeE,
MOJIyYeHUU M 0e30macHOM
HCIIO0JIb30BaHNUN
BAXHENIINX HEOPTaHUYECKUX
Y OPraHWYECKHX BEIECTB B
OBITY U

MIPAKTUYECKON I€ATETbHOCTH
YEJIOBEKA;

- BJIAJIETh OCHOBHBIMU BJIAJETh ocHOBHBEIMH | JlabopaTopHbie 3aHsThs Ne 1-7
METOJaMH HAay4YHOT'O MEeTOoAaMHU Hay4HOI'0

MO3HAHMS BEIIECTB U MO3HAHMS BEIIECTB U

XUMHUYECKUX SIBICHUUN XUMHUYECKHUX SABJICHUU

(HabnroneHune, M3MEpeHUe, (mabnronenue, U3MEpeHHeE,

SKCIEPHUMEHT, JKCIEPHUMEHT,

MOJICJIUPOBAHUE); MOJICJIUPOBAHUE);

OK 01, OK 02, OK 04, OK

07, 1K 3.1

YMmeTh:

- YMETb BBIABIISITH
XapakTepHble TMPU3HAKK U
B3aUMOCBSI3b U3YUEHHBIX
MOHSTUI, TPUMEHSITH
COOTBETCTBYIOIIHNE TOHSATHUS
npu

OMHUCAHUU CTPOCHUS U
CBOWCTB HEOPTAaHUYECKUX U
OpraHUYECKUX

BEIIIECTB U UX MPEBPAILICHUH;
BBISIBIIATh B3aUMOCBSI3b
XUMHUYECKUX 3HAHUM  C
MOHATUAMH U
MpeICTaBICHUSIMU
€CTECTBEHHOHAYYHbBIX
MIPEIMETOB;

JPyTHX

YMEET BBISIBIISATD
XapakTepHble TMPU3HAKH U
B3aUMOCBSI3b U3YUEHHBIX
MOHSTUH, TPUMEHSITH
COOTBETCTBYIOIIHNE TOHSATHUS
npu

OMHUCAHUU CTPOCHUS U CBOUCTB
HEOpPraHUYECKUX U
OpraHUYECKUX

BEIIIECTB U UX MPEBPAILICHUN;
BBISIBIIATh B3aUMOCBSI3b
XUMHUYECKUX 3HAHUM  C
MOHATUAMH U
MpeICTaBICHUSIMU
€CTECTBEHHOHAYYHbBIX
MIPEIMETOB;

JPyTHX




OK 01, OK 02, OK 04, OK
07, IIK 3.1

YMETh HCIOJIb30BaTh
HAMMEHOBAHUS XUMHUYECKUX
COETUHEHUN
MEXJIYHApOIHOTO COI03a
TEOPETUYECKON M
MPUKJIAAHON XUMHUU U
TPUBHAJIbHBIC HA3BaHUS
Ba)KHEUIIINX BEIIECTB
(aTHIIEH, aleTHIeH,
TIIALEpHH, (EeHO,
dbopmaspieTu, yKCycHas
KHCJIOTA, TJUIUH, yrapHbIA
ra3, yIJIEKUCIbIA Tras,
aMMUaK, TalllcHas W3BECTh,

yMeeT HCIIOJIH30BaTh
HAaUMEHOBAaHHUSI  XUMHUYECKHX
COCAMHEHUIN MEXyHApOJIHOTO
CO03a TEOPETUUECKOMN u
MPUKIAAHON XUMHUU U

TpUBHUAJILHBIC Ha3BaHUS
BOKHEUIIINX BEHIECTB (ITHIICH,

alleTHJIeH, TJIMIEPUH, (eHo,
dhopmaibierus, YKCyCHast
KUCJIOTa,  TJIMIUH, YrapHbIA
ras, YIJICKUCITBIN ras,
aMMHUaK, TraiieHass U3BeCTb,
HerarieHas U3BECTb,

NMUTbEBasl coja M JPYTHUX),

[IpakTrueckoe 3ansitue Ne 3

HEraiieHasi W3BECTb, COCTAaBIISITh (bopMyIibI
MUTbEBasl cofa U JAPYIHX), | HEOPTaHUYECKUX u
COCTaBJIATH (POPMYJIBI OpraHUYECKUX BEILECTB,
HEOPraHUYeCKUX M ypaBHEHUS XUMUYECKUX
OpraHWYECKHUX BEUIECTB, peakumii, OOBSCHATH 170.¢
YpaBHEHUSI XUMHUUYECKHUX CMBICII; TIOATBEPKIATh
peakuui, OOBACHATH HX XapaKTEpHbIE XUMUYECKHE
CMBICII; TIOATBEPKIATh CBOMCTBa BEILIECTB
XapaKTEPHbIE XUMUYECKHE COOTBETCTBYIOIIIMMH

CBOICTBA BEILIECTB AKCIEPUMEHTAaMH M 3alUCIMHU
COOTBETCTBYIOIIMMH YpaBHEHUU XUMHYECKHUX
AKCIEPUMEHTAMM U 3aMUCAMU | PEaKLIUii;

YPaBHEHU XUMUYECKHUX

peaKuuii;

OK 01, OK 02, OK 04, OK

07, 1K 3.1

- YMETh YCTaHABJINBATh yMeeT yctaHaBiuBarth | [Ipaktuueckue 3anstus Ne 3,4
MIPUHAJICKHOCTD MIPUHAJICKHOCTh

M3y4YEHHBIX M3y4YEHHBIX

HEOPraHUYeCKnX | HEOPraHUYeCKUX u
OpraHWYECKHUX BEIIECTB K | OPraHMYECKHMX  BEIIECTB K
OnpeJIeJICHHBIM KJlaccaM U OMpEeJIeJICHHBIM KJIaccaM |
rpynmnam COE€IUHEHHI, rpymnmnam COETMHEHUH,
XapaKTEepU30BaTh UX COCTaB | XapaKTEpHU30BaTh MX COCTaB U
u BaKHEHIIIIE CBOMCTBA,;
Ba)XHEHIIINE CBOMCTBA; OIPEAEIATh BUIBI
ONpEIEHATh BUIBI XUMHUYECKHUX CBA3EH
XUMHUYECKUX CBS3EH (xoBayeHTHas, HMOHHAas,
(xoBasileHTHAsi, HMOHHaf, MeTaJuInJecKas,
MeTaJuInuecKas, BOJIOPO/IHAS), THIIBI
BOJIOPOJHAS), THUIIbI KPUCTAJUTMYECKUX pemeTok
KPUCTAJUTMYECKUX BEIIECTB; KJIACCU(DHUIIMPOBATH
pElIeTOK  BELIECTB; XUMHUYECKHE PEAKIINH;
KIIACCU(UIIUPOBATH

XUMHUYECKHE PEAKIINH;
OK 01, OK 02, OK 04, OK
07, IIK 3.1




- YMETh IJIaHUPOBATh U
BBITIONTHATh XUMUYECKUI
AKCTIEPUMEHT (TTPEBPAIICHHS
OpPraHUYECKHUX  BELIECTB
IpU  HarpeBaHUH,
MOJTyYeHHEe STHIIEHA U
W3YyYEHUE €ro CBOMCTB,
KayeCTBEHHBIC PEaKLMU Ha
aJbJIeTUJIbl, Kpaxmall,
YKCYCHYIO KHCIIOTY;
JeHaTypalus

OeNIKOB MpU HarpeBaHUM,
L[BETHBIE PEAKINN OEJKOB;
MIPOBOJIUTH PEAKIIMA HOHHOTO
oOMeHa, OIpeIeIIATh Cpey
BOJIHBIX PacCTBOPOB,
KauecTBEHHbIE pEeaklUu Ha
cynbdar-, xapOoHAT- H
XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHS;, pelIaTh
SKCIIEPUMEHTAIIbHBIE 3a/1a4H
nmo temam '"Metamwiel" u
"Hemeramnsr") B
COOTBETCTBHH C IPaBHIAMH
TEXHUKH 0€301MacHOCTH TIPH
oOpallleHuu C BEeIeCTBAMU U
1a00paTOPHBIM
o0opyIOBaHUEM;
MPEJICTaBIATh PE3yIbTaThI
XUMHYECKOT0

JKCIepuMeHTa B (opme
3allUCH  YPaBHEHHI
COOTBETCTBYIOIIMX PEAKLIUN U
(dbopMynpoBaTh BHIBOJIBI Ha
OCHOBE ATHX PE3yJIbTaTOB;
OK 01, OK 02, OK 04, OK
07, 1K 3.1

yMeeT IJIaHUPOBaTh U
BBITIONTHATh XUMUYECKUI
AKCTIEPUMEHT (TIPEBPAIICHHS
OpPraHMYECKUX  BEIIECTB
IpU  HAarpeBaHHH, MOJyUYECHUE
STWICHA M U3YYCHHE €ro
CBOMCTB, KadeCTBEHHBIC
peaKIuy Ha allbIeTUIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHATYpaLUs

OCIIKOB TpU HarpeBaHUH,
[[BETHBIC PEAKIINH OEJIKOB;
MIPOBOAUTH PEAKIIUU HOHHOTO
oOMeHa, OnpeNieNsTh Cpeay
BOJIHBIX PaCTBOPOB,
KaueCTBEHHBbIC pEaKIMu Ha
cynb(dar-, kapboHaT- H
XJIOPUJI-AaHHOHBI, HA KATHOH
aMMOHHS; peliaTh
AKCIIEPUMEHTAILHBIC 3a/1a4H
nmo temam "Metamnel" u
"Hemeramns") B
COOTBETCTBHH C MpaBUIAMHU
TEXHUKH 0€30MTaCHOCTH MIPU
oOpaIieHuu ¢ BeIeCTBaMHU U
1a00paTOPHBIM
o0opynoBaHUEM;
MPEJICTaBIATh PE3yJIbTaThl
XUMHYECKOTO IKCIIEPUMEHTA
B ¢dopme 3ammcu
YpaBHEHUU
COOTBETCTBYIOIIUX PEaKINi U
(GbopMyIHpOBaTh BEIBOJIBI HA
OCHOBE 3THUX PE3Yy/IbTATOB;

Jlabopartopusie 3ansTust Ne 1-7

- YMETh aHAIM3UPOBATH
XUMHUYECKYI0 WH(pOpMaIuio,
MOJTy4aeMyIo U3 pa3HbIX
HMCTOYHHUKOB (CpEICTB
MaccoBOi HH(OpMaIuH,
ceThb

Wutepuer u apyrue);

OK 01, OK 02, OK 04, OK
07, 1K 3.1

yMeer aHAJM3UPOBATh
XUMUYECKYI0  WH(}OpMaImio,
NOJy4aeMyro U3 Pa3HBIX
HMCTOYHUKOB (cpencts
MaccoBOi HMH(OPMALIUHU, CETb
WuTtepuer u apyrue);

[IpakTrueckue 3ausatust Ne 5, 6,
7

- YMETh MIPOBOANTH PACUETHI
0 XUMHUYECKUM (opMyIam
"

ypaBHeHI/I}IM XUMHNYCCKUX
peakuuii ¢
HNCITIOJIBb30BAHUCM

yYMEeT MMPOBOJIUTH PAacyeTHl IO
XUMHAYECKUM (QopMmysaM u

YpaBHEHUSM XUMHUYECKHX
peakuuii c
HCIOJIb30BaHUEM

bu3nUecKux BEJINYMH,

XapaKTEePU3YIOMINX

[IpakTrueckue 3anstust Ne 1-15




(bu3NYeCKUX  BEJIMYMH, BEUIECTBA  C KOJUYECTBEHHOMN
XapaKTEePU3YIOLIUX CTOpPOHBI:  Macchl, o0ObeMma
BEIIECTBA  C (HOpManbHBIE YCIOBHS) Ta30B,
KOJIMYECTBEHHON CTOPOHBI: KOJIMYEeCTBa BEIIECTBA,
Macchl, 00beMa (HOpMaabHBIE | UCITOJIH30BATh CUCTEMHBIC
YCJIOBHSI) Ta3oB, XUMUYECKUE  3HaHUs A
KOJIMYeCTBa  BEIIECTBA, MPUHSTUS pelieHuit B
WCIIONb30BaTh  CUCTEMHBIE | KOHKPETHBIX KUZHEHHBIX
XUMHUYECKHE 3HAHUS IS CUTyallusiX,  CBSI3aHHBIX  C
MPUHATHS PEIICHU B BEILIECTBAMU u ux
KOHKPETHBIX JKH3HEHHBIX MIPUMEHEHHEM;

CUTYyalUsiX, CBSA3AHHBIX C

BEUIeCTBAMH M HX

MIPUMEHEHHEM;

OK 01, OK 02, OK 04, OK

07, I1IK 3.1

- YMeTb COOJIIOIaTh MpaBWJIa | yMEEeT COoOMIoJaTh TpaBuja | Y CTHBIN ompoc mo Teme 8.1
9KOJIOTUYECKH JKOJIOTUYECKH IIpakTuueckue 3anstust Ne 8, 16
11e1eco00pa3HOro MOBEJACHUs | Lejaecoo0pa3HOro MoBeACHUS B
B OBITY U TPYAOBOM ObITY U TPYJ10BOM
JEeSITeIbHOCTH B LIETISX NesITeIbHOCTH B LesIX
COXPAHEHHUS CBOETO 37J0POBbsI | COXPAHEHUS CBOETO 37J0POBbS U
Y OKpYXaIoIIell TPUPOTHOM OKpYy>Karoleu MPUPOAHOMN
Cpelbl; Cpelibl;

YUUTBHIBaTh OMACHOCTH YUUTHIBATh OTIaCHOCTb
BO3/EHCTBUS HA )KUBBIE BO3JEHCTBUSA Ha JKUBBIE
OpraHU3MBbI OMPEIEIEHHBIX OpraHU3MBI oTpeeIeHHbIX
BEILIECTB, TOHUMAast CMBICT BEILIECTB, TOHHUMAsl  CMBICI
MoKa3aTesisi IpeaesIbHON IIOKa3aTeis npeaeTbHON

JOIYCTUMOM KOHLIEHTpaLUU;
OK 01, OK 02, OK 04, OK
07, IIK 3.1

JOIYCTUMOM KOHLIEHTpaLUU;

- YMETh IPUMEHSTh 3HaHUS
00 OCHOBHBIX JIOCTYITHBIX
METO/ax TTO3HAHUS BEUICCTB
Y XUMHYECKUX SIBICHUHN (JJ1s1
00yJaronuxcs ¢
OrpaHUYEHHBIMU
BO3MOKHOCTSIMHU 3/I0POBBS);
OK 01, OK 02, OK 04, OK
07, 1K 3.1

yMeeT MPUMEHSATh 3HaHUS 00
OCHOBHBIX JIOCTYIHBIX METO/IaxX

MO3HAHUS BEIIECTB "
XUMHYECKUX  SIBICHHH (11
00yJaronmxcst c
OrpaHU4YCHHBIMHA

BO3MOKHOCTSIMHU 3/I0POBBSI);

Yerasiii onpoc o teme 1.1.

- YMETh UCIOJIb30BaTh
penbedhHO TOUCUHYIO CUCTEMY
ob6o3nauennii JI. bpaiins mus
3aIMUCH XUMHUYECKHUX (POpMYJT
(s clenbIX U
CJIa0OBUIAIIIAX
o0yJaromuxcs);

OK 01, OK 02, OK 04, OK
07, IIK 3.1

yMeeT UCTOIb30BaTh pelibeHO
TOUYEHHYIO cucTeMy
obo3nauenuii JI. bpaitns s
3alUCH  XUMHYECKUX (opMyn
(TSt crenbIX U CIa0OBHIAIINX
oOydJaronuxcs);

YcTHbIl onpoc 1o Teme 1.2.

- YMETh IJIaHUPOBATh U
BBITIONTHATh XUMUYECKUI
HKCIIEPHMEHT;

yMeeT  IUIaHUPOBATh u
BBITIOJTHSTh XUMHUYECKHMA
HKCIIEPHMEHT;

Jlabopartopusie 3ansTust Ne 1-7




OK 01, OK 02, OK 04, OK
07, IIK 3.1

- YMETb MMPOTHO3UPOBATH,
aHAJIM3UPOBATH U OLICHUBATH
C IO3UINI YKOJIOTHYECKON
0e30IMacHOCTH

MOCJIEACTBUS  OBITOBOH M
MIPOU3BOACTBEHHOMN
JeITEILHOCTH  YeJIOBEKA.
OK 01, OK 02, OK 04, OK
07, 11K 3.1

yMmeeT MIPOTHO3UPOBATH,
aHAJIM3UPOBATh U OLEHUBATH C
O3 SKOJIOTMYECKOH
0e30IMacHOCTH IMOCJIEACTBHUA
OBITOBOM n
MIPOU3BOACTBEHHOMN
JeITEILHOCTH  YeJIOBEKa.

Ycerabliii onpoc 1o Teme 8.1
IIpakTunueckue 3ansatust Ne 8, 16

HNMers npeacraBjieHue:

- IMETh IPEJICTaBICHUE O
XMMHYECKOM COCTaBIISIOLIECH
€CTECTBEHHOHAYYHOMH
KapTUHBI MUPA, POJIH
XUMHUH B TO3HAHUU
SBJICHUM NPUPOJIBI, B
(GOpMUPOBAHUM MBILUICHUS
U KyJIbTypbl TUYHOCTH, €€
(YHKIIMOHATEHOM
IPaMOTHOCTH, HEO0XOIUMOM
JUIS pellleHus] TPaKTUYECKUX
3a1a4 U 3KOJOTUYECKU
000CHOBaHHOTO

OTHOILEHUS K CBOEMY
3I0pPOBbBIO U IPUPOTHOMN
cpene;

OK 01, OK 02, OK 04, OK
07, 11K 3.1

MMeeT MpeCTaBIEHUE O
XMMHYECKOM COCTaBIISIOLIEH
€CTECTBEHHOHAYYHOH
KapTUHBI MUPA, POJIM XUMHH
B TIO3HAHUH

SIBJICHUM NPUPOJBI, B
(GbOopMUPOBAHUM MBILUICHUS U
KYJIbTYPBI INYHOCTH, €€
(hYyHKIIMOHATEHOM
IPaMOTHOCTH, HEO0XOIUMOM
JUIS pellieHUs] TPaKTUYECKUX
3a1a4 U 3KOJOTUYECKU
000CHOBAaHHOTO

OTHOIIEHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

Yerabiii onpoc o Teme 1.1,
[Ipaktuueckue 3ansatust Ne 1, 2
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