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1. IACIIOPT PABOYEM ITPOI'PAMMBbBI YYEFHOM JJUCIIUIIJIUHBI
OV .10 Xumus
1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI

PaGouas nporpamMma y4yeOHOW NHUCLUMIIMHBI SIBJSETCS YacThbIO OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHON MporpamMmmel B cooTBeTcTBUU ¢ PI'OC 1o
crenuanbHocTH CITO  44.02.01 JomkoabHOe 00pa3oBaHMe, BXOASIIEH B COCTaB
yKpynHeHHOU rpynnel npodeccuit 44.00.00 O6pa3oBaHue M meaaroruveckue
HAYKH.

1.2. MecTo AMCHUIUIMHBI B CTPYKType OCHOBHOH MNpo(decCHOHATBHOMI
o0pa3oBaTeJIbHOW NPOrpaMMbl: JHUCHUIUIMHA BXOJUT B ULUKI 0a30BBIX
00111e00pa30BaTEIbHBIX JUCIUTLINH.

1.3. He.]'ll/l, 3a/1aY4 U INIAHUPYEMbIE PE3YyJbTAaThl OCBOCHHUSA JUCIHUIIIMHDBI

IIe.]m H 3aJa9Y4 JUCHHUIIIMHBI. qDOpMHpOBaHI/IG Y CTYACHTOB IIPCACTABIICHUA
0 XMMHUYECKOM COCTaBJISIIOHIeﬁ CCTCCTBCHHO - HaquOﬁ KapTUHBI MU PA KaK OCHOBBI
I[MPUHATUA pemeHHﬁ B KHN3HCHHBIX )41 IMPOU3BOACTBCHHBIX  CUTYAalUAX,
OTBCTCTBCHHOI'O ITOBCJICHUA B HpHpOI[HOﬁ cpeac.

3agaun AUCHMUIIJIMHBI

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX
IIPOLIECCOB U SIBICHUU B OKPYXAIOIIEH Cpele, LIETOCTHOW HAYYHOU KapTUHBI MUPA,
B3aMMOCBS3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (POPMYIIBI HEOPTAHUYECKUX U OPTaHUYECKUX
BEIIECTB, YpPaBHEHUS  XUMHUYECKUX  pEAKIMi, OOBSICHATH HX  CMBICIH,
MHTEPNPETUPOBATH PE3YIbTATHI XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh HABBIKM MPOBEACHHUS TMPOCTEHINNX  XUMHUYECKUX
HKCIIEPUMEHTATBHBIX HCCIEOBAaHUN C COONIOACHHEM TIpaBWiI 0€30mMacHOro
oOpalieHus ¢ BEIIeCTBaMH U JIa0OpaTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHUS WCIIOJIH30BATh WH(HOPMAIUIO XUMHUYECKOTO XapakTepa 3
Pa3IMYHBIX HCTOYHUKOB;

5) chopmmpoBaTh yMEHHUS  NPOTHO3UPOBATH  IOCICACTBHS  CBOCH
JNEATEIBHOCTA M XHMHYECKUX TPUPOIHBIX, OBITOBBIX W MPOU3BOJICTBEHHBIX
MPOLECCOB,;

6) cdopMUpOBaTH MOHUMAHUE 3HAYMMOCTH JOCTH)KECHUNM XMMHUYECKOW HayKH
Y TEXHOJIOTHH Il pa3BUTHS COLIMAIBHOMN U MPOU3BOJCTBEHHOU cdep.



Ilnanupyembie pe3yabTaTbl OCBOCHHS 001e00pa30BaTEIbHON JUCHMINIMHBI «XHMHA» B cooTBeTcTBUM ¢ PI'OC CIIO n
Ha ocHoBe PI'OC COO

Kox u wHaumMeHoBaHmue
(popmupyembIx
KOMIIEeTeHI i

HJ'laHl/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

JINYHOCTHBIE H METANPpEAMETHDBIC

IIpeameTHbIe

OK 01. Berbupatb
crocoObI peleHus 3a/1a4
npodeccCuoHaIbHOM
JEATEINbHOCTH
MPUMEHHUTEITHEHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIMTAHMS:

- TOTOBHOCTh K TPYyIy, OCO3HAaHWE IIEHHOCTH MacCTEpCTBa,
TPYyI0JII001E;

- TOTOBHOCTH K aKTUBHOM JIEATEIIBHOCTH TEXHOJOTHYECKON U
COIMAIIbHOM HAMpaBJICHHOCTH, CTIOCOOHOCTh MHUIIMUPOBATH,
IJAHUPOBaTh W CaMOCTOSITEJNIBHO  BBIMOJHATH — TaKyIO
JIeATEIIbHOCTB;

- HWHTEpeC K pasIuuHbiM cdepaMm npodecCHoHaATHHOU
JIeATEIIbHOCTH,

Osaanenue YHHMBEPCAJIbHBIMH
MO3HABATEJIbHBIMH JAeHCTBUSIMH:
a)0a30BbIe JIOrHYecKHe eiicTBUA.

- CaMoOCTOATENHbHO (OPMYJIMPOBATh U aKTYaJU3HPOBATH
npooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBCHHBIM NPHU3HAK WJIM OCHOBaHUS
JUTsI CpaBHEHUS, KJIacCU(UKAITUU U 0000IICHHS;

- ONpEAeNATh LIETU NeATEILHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPHUU WX JTOCTHKCHUS;

yueOHbIMU

- BBIABJIATH 3daKOHOMCPHOCTHU u IMPOTHUBOPECUNA B
pacCMaTpUBACMBIX ABJICHUAX,

-  BHOCHTb KOPPCKTUBbBI B JACATCIIbHOCTb, OLCHHBATb
COOTBCTCTBUC  PE3YJIbTATOB LCIIKIM, OLCHUBATH PHUCKHU
MOCHEACTBUN JeATEIbHO CTH,

- pa3BHBATb KPCATUBHOC MbBIINIJIICHUC IIpH PCHICHHUU

KU3HEHHBIX TPoOIeM

0) 0azoBbIe HCCIeN0BaATEIbCKHE IeiiCTBHS:

- BJIaJeTh HaBBIKAMH  Yy4eOHO-HCCIEAOBATEIbCKON WU
MIPOEKTHOM EATEIHHOCTH, HABBIKAMHU pa3pelieHus mpooem;

- BJAJETh CHUCTEMOM XHMMHWYECKHX 3HAHU, KOTOpasd
BKJIFOYAET: OCHOBOTOJIATAIONINE TOHATHS  (XUMUYECKUU
9JIEMEHT, aTOM, JJIEKTpOHHas o00oJjiouka atoma, s-, p-, O-
AJIEKTPOHHBIE ~ OpOWUTaTM  aTOMOB, HMOH,  MOJIEKYJa,
BaJICHTHOCTH, AIEKTPOOTPHUIIATEIIHHOCTD, CTETEeHb
OKHCIICHUS, XUMHUYECKas CBs3b, MOJIb, MOJIApHAsh Macca,
MOJISIpHBIH 00BEM, YIJIEPOJHBIN CcKeneT, (PyHKIHOHAIbHAs
rpynmna, pajavkan, HW30MEpHs, H30MEepbl, TOMOJOTHYECKUMA
psn, TOMOJIOTH, YIIEBOJIOPOIBI, KHCIIOPO/I- "
a30TCOJIepIKaIe COCIUHEHMs, OWOJIOTHYECKH aKTUBHBIE
BellecTBa (YIJIEBOJIbI, JKUPBI, OCIKHU), MOHOMEDP, IOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHS,
KpUCTAJUIMYECKasi pEeIIeTKa, THUIBl XWMHYECKHX pPEaKUuil
(OKHCIUTENbHO-BOCCTAHOBUTEIBLHBIE, 9K30-U
SHIOTEPMHYECKHE, PEaKIIMd HWOHHOTO OOMEHa), pacTBOD,
3JIEKTPOJINUTHI, HEJIEKTPOJINTHI, 3IEKTPOJIUTUYECKAS
JUCCOLMALNs, OKHUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTh
XUMHUYECKON peakluy, XUMUYECKOE PaBHOBECHE), TEOPUH U
3aKOHBI (TEOpHs XMMHYECKOTO CTPOCHHUS OpPraHHuYeCcKUX
BeumectsB A.M. bytiepoBa, Teopus 3IEKTPOJIMTUYECKOU
Jucconmanuu, nepuoandeckuid 3akoH J[.M. MeHnneneesa,
3aKOH COXpaHEeHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (PAaKTOJIOTHUECKHE CBEICHUS O

CBOﬁCTBaX, COCTaBc, MOJIY4YCHHUHU u 0e3011acHOM
HCIIOJIb30BaHNH BaXHEHUIITHX HEOPraHN4YCCKUX 151
OpraHn4YCeCKUux BCIICCTB B 6I>ITy u HpaKTquCKOﬁ

ACATCIIBHOCTH YCJIOBCKA,
- YMCTb BBIABJIATH XAPAKTCPHBIC IMPHU3HAKKW W B3aAUMOCBA3b
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- BBIABJIATH HpI/IqI/IHHO -CJICACTBCHHBLIC CBs3HU 148
aKTyaHI/IBI/IpOBaTb 3a,uaqy, BBIABUI'ATH FI/IHOTC?)y cc peH_IeHI/ISI,
HaXOIUThb aprMeHTbI JIIA JOKa3aTeJIbCTBA CBOUX
YTBEPKJICHUH, 3aaBaTh IapAMETPBI U KPUTEPUH PELICHUS;

- aHaJH/IBI/IpOBaTI) HOJIy‘ICHHI)IC B XOJIC pGHIGHI/ISI 3a1a4u
pe?.y.IH)TaTI)I, KpI/ITI/I‘-ICCKI/I OLICHUBATh HUX I[OCTOBepHOCTI),
HpOFHO3I/IpOBaTI) N3MCHCHHUEC B HOBBIX yCJIOBI/IﬁX;

- YMGTI) nepeHochb 3HAHUA B HOBH&B&TGHBHYIO 158
HpaKTI/ILIeCKyIO O6J'IaCTI/I KHU3HCACATCIBHOCTH,

- YMGTI) I/IHTGFpI/IpOBaTI) 3HAHUS U3 paSHI)IX HpeI[MeTHI)IX
oOJacrei;

- BbIABUI'aTb HOBBLIC HJICH,
IIoOaX0oabl U peIHeHI/ISI;

- cHOCOOHOCThL WX WHCIIOJL30BAHMS B IO3HABATEILHOW U
COIMAJIBHOM MPAKTUKE

npeajiaratb OpPUIruHAJIbHBIC

HN3YUCHHBIX HOHHTHﬁ, IIPUMCHATH
IHOHATHUA Inpu OITMCaHUN CTPOCHUA u CBOICTB
HCOPraHN4YCCKUX n OpraHU4YCCKUX BCUICCTB n ux
HpeBpameHHﬁ; BBISABIISITh B3aMMOCBSI3bh XUMHUYCCKUX 3HAHHUH

COOTBCTCTBYIOIIUC

C IIOHATUAMU n npeacCTaBJICHUAMU ApYyTrux
C€CTCCTBCHHOHAYUYHBIX IPCAMETOB,
- YMCTb HUCIIOJIB30BaTh HanMMCHOBaHUA XUMHNYCCKHUX

COCIMHEHUN MEXIYHApOJHOIO COK03a TEOPETUYECKOUW U
HpHKHaI[HOﬁ XHUMHU W TPUBHUAJIBHBIC HAa3BaHUSA BaKHEHUIITNIX
BEILECTB (aTHIIEH, aleTuIIeH, TJIUIIEPYH, denom,
dopManbaeru, yKCycHas KHCIOTa, TJIMLWH, YrapHBIM ras,
yl"J'IGKHCJ'II;IfI ra3d, aMMHaK, ramicHas HU3BECTb, HETallcHas
U3BECTh, NMUTHhEBAsI CcOJa U JAPYrHX), COCTaBIATH (HOPMYIIbI
HCOPraHN4CeCKUX M OPraHUYCCKHUX BCIICCTB, YpPaBHCHUA
XUMHUYCCKUX peaKHHﬁ, 00BACHITH UX CMBICJII; IMOATBEPKIAATH

XapaKTCPHBIC XUMHUYECCKUEC CBOIiCTBa BEUICCTB
COOTBETCTBYIOIIMMH  3KCIIEPUMEHTaAaMH M 3allUCAMU
YpaBHEHUN XUMHUYECKUX PEaKIIHil;

- yMeTb YyCTaHaBJIMBATh MPUHAIIEKHOCTh H3YUYECHHBIX

HEOPraHWYECKNUX M OPraHUYECKUX BEILECTB K ONPEIEICHHBIM
KJlacCaM M TIpyNIaM COCOUHECHMM, XapaKTEepH30BaTb MX
COCTaB W BaKHEHIIWE CBOMCTBA; ONPEIEIATH BUIbBI
XMUMUYECKHUX CBsI3€il (KOBaJleHTHAs, HOHHAs, METaJUINYecKas,
BOJIOPOJ/IHAs), THIIbl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;
KJIaccu(UIMPOBaTh XUMUYECKUE PEAKIMU; - c(HOPMUPOBAThH
IIPEJICTABIICHHUS: 0 XUMHYECKON COCTaBJIAIOLICH
€CTECTBCHHOHAyYHOM KapTUHBI MHpa, pOJU XUMUU B
NO3HAHUU SIBJICHUN MPUPOJBI, B (POPMUPOBAHUM MBIIIJICHUS
U KyJIbTYpbl JIMYHOCTHU, €€ (DPYHKLHOHAJIBHONH T'PaMOTHOCTH,
HEOOXOJMMOW JiIsl  pellleHHs NPaKTUYEeCKUX 3ajady U
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3I0POBBIO U IIPUPOTHON CpELE;

- YMeThb MPOBOAUTH PacueThl M0 XMMHYECKHM (opMylaM H
YPaBHEHUSIM XMMHUYECKUX PEaKUUl C HCIOJIb30BAHUEM

6




¢u3MUecKuX BENMYMH, XapaKTepPU3YIOUIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, oObeMa (HOpMalbHBIC
yCIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JUIsl IPUHATHS PEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTyallUsiX, CBSA3aHHBIX C
BEUIECTBAMU U UX IPUMEHEHUEM

OK 02. Ucnonr3oBaTh
COBPEMEHHBIE CpPE/ICTBA
MIOUCKA, aHATIU3a U
WHTEPIpPETAINN
nHpopmaluu u
nH(pOpMaLOHHbIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a7a4
npoeccHoHaTBHOM
NeSITeNIbHOCTH

B o0s1acTH HEHHOCTH HAYYHOI0 MO3HAHUSA:

- c(opMHpPOBAaHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd U OOILIECTBEHHOMU
MIPaKTHKH, OCHOBaHHOTO HAa  Juaiore KYJbTYD,
CIOCOOCTBYIOLIETO ~ OCO3HAHMIO  CBOErO  MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEpILIEHCTBOBAHHUE SI3bIKOBOW M YMTATEIbCKOW KYIBTYpbI
KaK CpeJCTBa B3aHUMOJCHCTBUS MEXAY JIIOJAbMU U TO3HAHUS

MHpA;
- OCO3HAHME IIEHHOCTH HAy4YHOW JeATeIbHOCTH, TOTOBHOCTH
OCYILIECTBIISITh MIPOEKTHYIO u HCCIIEIOBATENBCKYIO

NesITeNIbHOCTh MHIUBUIYAIbHO U B TPYIIIE;
OBnaneHue YHHUBepCAJbHBIMU
NMO3HABATEJIbHbIMH el CTBUAMM:

B) padora ¢ undgopmanueii:

- BIAJETh HaBbIKAMU TMOJy4YeHUs uHoOpManuu U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOATEIHHO OCYUIECTBIISATH
MOUCK, AaHaJIMW3, CHCTEMAaTU3alUI0 M  HHTEPHPETALUIO
nH(OPMALIUY PA3IUYHBIX BUI0B U GOPM IPEICTABICHUS;

- co3JaBaTh TEKCThl B pa3IUYHbIX (opMarax ¢ y4eToM
HazHaueHUs: MHGOpMaIuU U I1IeNIeBOM ayIUTOPUH, BhIOUpas
ONTUMAJIEHYIO (HOPMY IIPECTABICHUS U BU3YalIU3allUH;

- OLIEHUBATh JOCTOBEPHOCTD, JIETUTUMHOCTH HHPOPMAIINH, €€
COOTBETCTBHUE MPABOBBIM U MOPATbHO-3THYECKHM HOPMaM;

- UCHONB30BaTh  cpeAcTBa  MHPOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIIEHUN KOTHUTHUBHBIX,
KOMMYHUKaTUBHBIX ¥  OpPraHU3allMOHHBIX  337a4  C
coOmrogeHneM  TpeOOBaHWIl ~ SPrOHOMHUKH,  TEXHUKHU

yueOHbIMU

- yMeTh IUIAHHPOBATh M  BBHIMOJHATH  XUMHUYCCKUHN
AKCIIEPUMEHT (TPEBpAICHUsI OPraHUYECKUX BEHIECTB TMpHU
HarpeBaHuM, MOJydYeHHUE ITHJIEHA U W3y4YEHUE €ro CBOWCTB,
KaueCTBEHHBIC PEAKIIMU Ha aJbJETHJIbI, KpaxMall, YKCYCHYIO
KHUCIIOTY; JIeHaTypamus OCEJIKOB MpPH HarpeBaHWH, IBETHHIC
peaknuu OeJIKOB; MPOBOJUTH PEAKIMU HOHHOTO OOMEHa,
ONpEeNeNsATh Cpeay BOIHBIX pPacTBOPOB, KauyeCTBEHHBIC
peakuuu Ha cynabdar-, xkapOoHaT- W XJIOPHUI-aHHOHBI, Ha
KaTHOH aMMOHHUS;, PEIIaTh AKCIIEPUMEHTATbHBIC 3a/a4u TI0
temMam "Mertamnel" u "Hemetamnel") B COOTBETCTBHH C
MpaBUJiaMHd TEXHUKH OE€30MacCHOCTH MpU OOpameHuu ¢
BEIIECTBAMH u 1a00paTOPHBIM 000pyI0BaHKEM;
NPEJICTaBISTh PE3y/bTaThl XUMUYECKOTO HKCIEpUMEHTa B
dbopme 3amucu ypaBHEHHH COOTBETCTBYIONIUX PEAKIUH U
(dbopMynupoBaTh BHIBOJIbI HA OCHOBE 3THX PE3Y/IbTAaTOB;

- yMeTb aHaJU3UPOBAaTh XMMHUYECKYI0 HH(pOpPMAIHIO,
MOJIy4aEMYyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MacCCOBOM
uHpopMmaruu, cetb UHTEpHET 1 Ipyrue);

- BIIAJICTh OCHOBHBIMM METOJaMU HAyYHOTO [O3HAHUS
BELIECTB U XMMHUYECKUX SBJICHUN (HaOMIoeHne, U3MEpPEHHE,
SKCIIEPUMEHT, MOICTIUPOBAHUE);

- YyMETh MPOBOJHUTH PacyueThl MO XMUMHUYECKUM (opMynaMm U
YPaBHEHHUSAM XHMHUYECKUX PpEaKIHi C HCIOJIb30BaHHEM
buznyecKuX BENUYMH, XapaKTEpU3YIOIIUX BeEIIecTBa C
KOJMYECTBEHHOW CTOPOHBI: Macchl, o0bemMa (HOpMabHBIC
YCIIOBHSI) Ta30B, KOJMYECTBA BELIECTBA; HCIIOJIb30BaTh
CUCTEMHbBIE XUMUYECKUE 3HAHUS JUIsl MPUHSATHUS PEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYallMsX, CBS3aHHBIX C




0€30MacHOCTH, TUTHEHBI, PECYpCOCOCpeKEeHHS, TIPABOBLIX U
ATHUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM OE301MaCHOCTH;

- BJaJAETh HaBBIKAMHU  pACIO3HABAHUS U  3aLIUTHI
nHpopManuu, THPOPMAITHOHHON 0€30MTaCHOCTH JIMIYHOCTH,

BCIICCTBAMU U UX ITPUMCHCHHUEM

OK 04. DddexrrBHO
B3aMMO/ICMCTBOBATh U
paboTaTh B KOJUICKTUBE H
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIHLHOCTH H
CaMOOIIPEICIICHUIO;

-OBJIQJICHUE HaBBIKAMH y4eOHO-HCCIIEeIOBATEILCKOMH,
MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

OBjianeHue YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU
AeCTBUAMMU:

0) COBMeCTHas 1eSITeJIbHOCTD.

- MOHUMATh M WCIOJIb30BaTh MPEUMYIECTBA KOMaHIHOW U
WHJMBHUIYATBHOW paOOTHI;

- NMpUHUMATh e COBMECTHOM NESITEIbHOCTH,
OpraHW30BBIBATh M KOOPAMHUPOBATH JICUCTBHS TIO €€
JOCTH)KEHHMIO: COCTABJIATh IUIAH JCWCTBUM, pacHpeaeisTh
POJIM C y4€TOM MHEHHUH Y4aCTHUKOB OOCYXKIaTh Pe3yJabTaThl
COBMECTHOM pabOTHI;

- KOOPIMHUPOBAaTH M BBHINOJHATH paboOTy B YCIOBHSX
peanbHoro, BUPTYAJIBHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBHS,

- OCYUIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IOBEICHHUE B

pa3IMYHBIX  CUTYyalUsAX, MPOSBIATH  TBOPYECTBO |
BOOOpakeHUE, OBITh HHUITMATHBHBIM

OBianenue YHHBepCcaJIbHbIMH peryJsiTHBHBIMHU
JelCTBUSIMH:

r) NpUHSITHE Ce0s M APYTUX JIO/Ie:

- NPUHUMATh MOTHUBBI W apryMEHThl JPYTrUX IOJeH mpu
aHaJlu3e pe3yabTaTOB IEATEIbHOCTH;

- TpU3HABaThb CBO€ MPaBO W MPaBO JPYrUX JIOAEH Ha
OIIIMOKU,

- pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TMO3UILIUHU JPYTrOTO
YEJIOBEKa;

- yMeThb IUJIJAHUPOBaTh U  BBINOJIHATh  XHUMHUYECKUU
AKCHEPUMEHT (IIPEBpAICHUs] OPraHMYEeCKUX BELIECTB IpU
HarpeBaHuu, MOJIY4YE€HUE 3TUJICHA U M3YYEHHUE €ro CBOMWCTB,
KayeCTBEHHbIEC PEaKIMU Ha aJIbJIETU]Ibl, Kpaxmall, YKCYCHYIO
KUCJIOTY; JIeHaTypanusi OeIKOB IpH HAarpeBaHMM, IBETHBIE
peaknuu OeIKOB; IMPOBOJUTH PEAKIMU HOHHOTO OOMEHa,
ONpENENATh Cpeay BOJHBIX pPacTBOPOB, KayeCTBEHHbIE
peakuuu Ha cyiabdar-, KapOOHAT - U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelllaTh SKCIIEpUMEHTAJIbHBIE 3a7aud I10
temMam "Mertamiel" u "HemeTtannel") B COOTBETCTBHUHU C
NpaBWIaMHU TEXHUKM O€30MacHOCTH IMpH oOpalleHuu ¢
BElIECTBAaMU u 1ab0paToOpHBIM 000pyZ0BaHKEM;
MPEACTABIATh PE3YJAbTAThl XMMHUYECKOIO SKCIEPUMEHTA B
dbopme 3amucu ypaBHEHHH COOTBETCTBYIONIUX PEAKIUN U
dbopMynupoBaTh BHIBOIBI HA OCHOBE 3TUX PE3YIbTaTOB

OK 07. ConelicTBOBaThH

B 006J1acTH 3K0JIOrHYe€CKOr0 BOCIIUTAHUA:

- C(I)OpMHpOBaTL IMPCACTABJICHUA: (V) XHMHUYECKOM




COXPAaHEHUIO
OKpYKarollen Cpebl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHUHU KJIMMaTa,
MIPUHLIMIIBI OEPEKITUBOTO
IIPOU3BO/ICTBA,

3¢ (HEeKTUBHO EHCTBOBATH
B UpE3BBIYANHBIX
CUTYaIHsAX

- c(popMHUPOBAHHOCTH IKOJIOTHUECKON KYIBTYPHI, IOHUMaHHE
BIMSHUSA  COLMAJIbHO-DKOHOMMYECKHUX  IIPOLECCOB  Ha
COCTOSIHME IPUPOJHON M COLMAIBHOM Cpelpl, OCO3HAHHE
rJ100aIBHOTO XapaKTepa dKOJOTHUECKUX Ipooiem;

- IUIAHUPOBAaHME M  OCYILECTBJICHHE  JIEWCTBUH B
OKpY)KaloILEe CpeAe Ha OCHOBE 3HAHUS LIEJIEH YCTOWYMBOTO
pa3BUTHUSI YEIIOBEUECTBA;

AKTUBHOE  HENpUATHE JICWCTBUHM, MPUHOCAIIMX  BpENX
OKpYKarollen cpere;
- yYMEHHUE IIPOTHO3UPOBATH HeOJIaronpusiTHbIE

9KOJIOTHUYECKHE ITOCIIEICTBHS NMPEAIPUHUMAEMBIX JIEHCTBHM,
MPEAOTBPAILATE UX;

- pacIiupeHuc OIIbITa JCATCIIBHOCTH 9KOJIOTHYECKOH
HAIpaBJICHHOCTH,
- OBJIAZICHUEC HaBBIKaMU yqe6H0 'HCCHeJIOBaTeHBCKOﬁ,

MPOEKTHOM U COIMAIILHOM JIEATEIIbHOCTH;

COCTAaBJIAIOIIEH €CTECTBEHHOHAyYHOW KapTHHBI MUpa, pOJU
XMMUU B TIO3HAHWHU SIBICHUH NPHUPOIBI, B (hopMUpOBaHHU
MBILIUICHUSI ¥ KYyJAbTYPbl JIMYHOCTH, €€ (PYHKIMOHAIBHON
IPaMOTHOCTH, HEOOXOAMMOM HJIsi pEUIeHHs] MPAKTUYECKUX
3a71a4 ¥ 9KOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
30POBBIO U IPUPOJHOM Cpeae;

- YMEThb co0mo1aTh IIPaBUIIA JKOJIOTHYECKH
1enecooOpasHoro  MoBeA€HHs B ObITY U TPYAOBOU
JESTEIbHOCTH B LIEISX COXPAHEHUS CBOETO 3/10pPOBbsl U
OKpY)Karollled TNPUPOTHOW Cpeabl; yYUTHIBATH OMNACHOCTh
BO3/ICIICTBUS Ha JKUBbIE OPraHU3MBbI ONIPEICTICHHBIX BEIIECTB,
IIOHMUMAas CMBICJI TIOKa3aTels NPEeNeIbHON JOIMYCTUMOM
KOHLEHTPALUU

1.4. PexomeHayeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOTrPaMMbI THCIIUILTHHBI:
MaKCUMaJIbHON yd4eOHOM Harpy3ku oOydJaromierocs: 84 Jaca, B TOM YHUCJIE:

00s13aTeNIbHON ayUTOPHON YUeOHOM HArpy3Ku oOyJaromierocs 78 4acos,

IPOMEXKYTOYHAs aTTecTalus — 6 4acos.




2. CTPYKTYPA U COAEP)KAHUE YYEBHOHN IUCHUILIVHBI

OV /.10 Xumus

2.1. O0bemM TUCHMILVIMHBI U BUABI y4eOHOU padoThl

Buj yueOHo# paGoThl

Oovem uacoe

MakcumajibHas yueOHasi Harpy3ka (Bcero)

84

Oo0s13aTe/IbHAsI ayTUTOPHAsI y4eOHAasi HATPY3Ka (BCero)

78

B TOM YHCIJIC:

abopaTOpHBIC 3aAHITHUS

IMPAKTUYCCKUC 3aHATHA

20

KOHTPOJIbHBIE PA0OTHI

KypcoBasi paboTa (IIpOeKT) He npedycmMompeHo

CamocrosiTeqbHast padora o0yuaroiuerocs (Bcero)

[Ipomexyrounas arrectanus B popme nuddepeHIpoBaHHOTO 3a4eTa
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2.2. TemaTtuyeckmii iiad u cogepxkanue qucuuminabl OYJ1.10 Xumus

HaunmenoBanme O0bem YpoBenb
Coaepikanue yueOHOro MaTepuaJa, JJabopaTopHble U NPAKTHYECKHUE 3aHATHS.
pa3aesioB M TeM 4acos OCBOECHHS
1 2 3 4
Pazjnen 1. OcHOBBI CTPpOeHMS BellleCTBA 8
Tema 1.1. Coaepikanue y4eOHOro marepuajia 6
CrpoeHue aToMOB . . 1
S — CoBpeMeHHast MOJIeNIb CTpoeHUs aToMa. CHMBOJMYECKUHN SI3bIK XUMUHU. XHUMUYECKUH DJIEMEHT
SIEMEHTOB I 1 OnektpoHHas KoH(urypamus aroma. Kiaccudukanus XUMHYECKHX 3JeMeHTOB (s-, p-, O-
mpuposa JJIEMEHTHI).
XUMHAYECKON N 4
CBS3H 2 BanenTtHBlEe  3n€kTpoHBI.  BaneHTHOCTb.  DNEKTpOHHAs  NPUPOJA  XUMHUYECKOW  CBS3H.
DNEeKTPOOTPULIATETHHOCTb. Buner XUMHUYECKOM CBSI3U (koBaneHTHas, HMOHHAas,
MeTaJUTMYecKas, BOJOPOAHAS) U CITOCOOBI ee 00pa30BaHuUs.
JlabopaTopHble padoThI -
IIpakTHYeckue 3aHATHS
Pemrenne 3amaHuii Ha MCHOJIB30BAaHUE XUMUYECKOM CHMBOJIMKM W HAa3BAaHWN COEIUHEHUN I10 2
1. | MexnyHaponHoii  HoMmeHKiarype [lpakThueckue 3aJaHMsi Ha YCTAHOBIIEHHE CBSI3M MEXIY
CTPOCHMEM aTOMOB XUMHYECKHX DJJEMEHTOB M IEPUOAUYECKUM HM3MEHEHHEM CBOMCTB
XUMHUYECKUX JIEMEHTOB U UX COEIMHEHHI B COOTBETCTBHUH C MOJIOKEHUEM B CUCTEME.
KonTposibHbIe padoThl -
CamocrosiTesibHasi padbora 00y4arOIMXCs -

Tema 1.2. Conepxanue y4eOHOro mMarepuaJia 2
Ieprnonnyeckuii [Tepuonnueckas cucteMa xumudeckux emMeHToB .M. Menneneea. duzndeckuii CMbICI 2
3aKOH M Tabmuia [Tepuoanueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX

H.W. Menneneesa 1 AJIEMEHTOB, 00Pa3yeMbIX HMH MPOCTHIX U CI0KHBIX BEIIECTB B COOTBETCTBHUHU C MOJIOKEHUEM 2
XUMUYECKOTro 31emeHTa B [lepuoanueckoii cucreme. MUpOBO33pEHUYECKOE U HAYYHOE 3HAYEHUE
Ilepnomnueckoro 3akona JI.11. Menneneesa. [Ipornossl [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX DJIEMEHTOB.
JlabopaTopHble padoThI -
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HpaRaneCRne 3aHATUSA

KonTposbHbie padoTbl

CamocrosiTesibHasi padora o0y4yarommxcst

Pa3nen 2. XumMnueckne peakuumn 11
Tema 2.1. Tuner | Cogepikanue y4eOGHOro mMarTepuasa 6
XMMHYIECKUX 1 Knaccugukanus v THIIBI XAMUYECKUX PEAKIU C y9aCTHEM HEOPraHMYECKUX BEIIECTB.
peaxiuit '
2 CocraBiieHH€e ypaBHEHUHN peakiiuii COeAMHEHUS, pa3JIOKEHUs, 3aMeIeHUsI, 0OMEeHa, B T.4U. peaKIui
" | ropeHusi, OKHCIIEHUSI-BOCCTAHOBIICHMUSL.
VYpaBHeHUs OKUCIIEHHUSI-BOCCTaHOBIICHH. CTeneHb okucaeHuss. OKUCIUTETh U BOCCTAHOBUTENb. 4
3. | CocraBnenne n ypaBHUBaHHUE OKHCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHA METOI0M
AJIEKTPOHHOTO OajyaHca.
4 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIMH B MIPUPO/IC, TPOU3BOACTBEHHBIX MTpoIleccax U
" | KU3HEACATEIPHOCTH OPTaHU3MOB.
JlaGopaTopHbie padoThI -
IIpakTHYeckue 3aHATHS
KonnuecTBeHHbIE OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIEC 3aKOHBI B XMMUU U PACUEThI
[0 YPAaBHEHUSAM XUMHUYECKUX peakuuii. Monp Kak eIMHMIA KOJWYECTBa BemiecTBa. MospHas 2
1.| macca. 3akoHBI COXpaHEHHs] MacChl W SHEpruu. 3aKoH ABoraapo. MoJsipHBIE 00BEM Ta30B.
OtHocuTenbHasi IUIOTHOCTh Tra3oB. PacueTel 1O ypaBHEHHUSM XUMHUYECKHUX pEaKkUuid C
HCII0JIb30BaHUEM Macchl, 00bemMa (HOpMalibHbIE YCIOBHS ) Fa30B, KOJMYECTBA BEIIECTBA
KonTposibHbIe padoThl
CamocrosiTesibHasi padbora 00y4arOIMXCs -
Tema 2.2. Teopus | Conep:kanue yuyeOHOro mMarTepuasia 4
JICKTPOJIUTH- Teopust 3neKTpoOIUTHYECKON aucconranuud. MOHBI. DJIEKTpOJIUTHI, HEIEKTPOJUTHL. Peakunun
1eCKon 1 | wonHoro obMeHna. CocraBjieHHE pEaKIMii MOHHOTO OOMEHa IyTeM COCTaBIEHHUS MX IOJHBIX U 9
aucconanuu " | coxpaienHbIx HOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakIu. 3alaHusi Ha COCTaBIICHUE
VMOHHBIX peaKlnii
JlabopaTopHbie padoThI -
IIpakTnyeckne 3aHATHA 2
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“Tunbl XUMUYECKUX peaKuil”.

HccnenoBanue TUIOB (TI0 COCTaBY U KOJIMYECTBY MCXOAHBIX U 00Pa3yIOIINXCS BEIIECTB) U
MIPU3HAKOB XUMUYECKUX peakuuid. [IpoBenenue peakuuii HOHHOTO 0OMEHa, OIpeIeIeHIE CPEIbl
BOJIHBIX PaCTBOPOB. 3a/1aHNs HAa COCTABJICHHE NOHHBIX PEAKIUIl

KonTposbHbie padoTsl 1
CamocrosiTesibHasi padora o0y4aroiuxcst .
Paznen 3. CTpoeHue U CBOIiCTBa HEOPraHNYECKUX BelIECTB 15
Coaepikanue y4eOHOro marepuajia 6
Tema 3.1. 1 | Tpenmer neoprannueckoit xuvun. Knaccndukanus neoprannaeckux semects. Ipoctrie 1
Knaccupuranus, | = | cpoxmsie Bemectsa.
HOMCHKJIaTypa U 2 OCHOBHBIE KJIACChI CIIOKHBIX BEIIECTB (OKCHIBI, TUIPOKCUIbI, KHCIIOTHI, COJTH). B3auMocBs3b
CTPpOCHME " | Heoprannueckux BemiecTB. ArperaTHble COCTOSIHUS BEIIECTBA.
HEOPraHMIECKUX Kpucrannmueckue n amopdHbie BenecTBa. THUIbI KPUCTAITHYECKUX PELIETOK (aToMHas, 4
BEIIECTB 3. | MoneKynspHast, MOHHAs, METATHYECKas ). 3aBUCUMOCTh (PH3MUECKUX CBOWCTB BEIIECTBA OT THIIA
KPHUCTAJUTMYECKOM PEIIETKH.
4 3aBUCHUMOCTh XUMUYECKOM aKTUBHOCTH BEIIECTB OT BHJIa XUMHUUYECKOM CBSI3U U THUIIA
" | kxpucrammmaeckoit pemerku. [I[puunHBEI MHOTOOOpPA3us BEIIECTB.
JlaGopaTopHbie padoThI -
IIpakTHYeckue 3aHATHS
Homenknarypa HeopraHM4ecKHX BEIIECTB: Ha3BaHHE BEIECTBA UCXO/IS U3 UX XUMHUYECKOU
(hopMyITbI UM COCTaBIICHUE XUMUYECKON (DOPMYJIIBI MCXO/1 U3 Ha3BaHUs BEIlleCTBa IO
MexayHapoaHoit (MIOITAK) uinu TpuBraabHOM HOMEHKIIATYPE.
Pemenue npaktuyeckux 3agaHuil no kiaccuGukauy, HOMEHKIATYpe U XUMUYECKUM (hopMyliaMm 2
1. | HeopraHMuecKUX BEIIECTB Pa3IMYHBIX KIaccoB (yrapHbIi ra3, yrieKUciblid ra3, aMMHuaK, raieHas
W3BECTb, HETAIlleHAas! U3BECTh, MUTHhEBAsI COAA U APYTUX): HA3bIBATh U COCTABIIATH (DOPMYIIBI
XMUMHYECKUX BEIIECTB, OMPEICNATh MPUHAUICKHOCTD K Ki1accy. ICTOUHUKH XUMUYECKON
unpopmanuu (cpeacTs maccoBoit undopmarmu, cetb Murepuer u apyrue). [louck nnpopmanum
110 Ha3BaHUSM, HJICHTU(UKATOPAM, CTPYKTYPHBIM (hOopMyIiaM.
KonTposbHnbie padoTsi -
CamocrosiTesibHast padora o0y4arommxcst -
Tema 3.2. Qusuxo-| Coaep:xkanue y4eOHOro mMaTepuaJia 9
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XUMHUYCCKUEC
CBOIiCTBa
HEOPraHU4eCKUX
BCIIECTB

Mertamnel. OO0mme ¢uznyeckne W XUMHUYECKHE CBOMCTBa MeTauioB. CrocoObl MOTydeHHS.
1. | 3HaueHHe METa/NIOB U HEMETAJJIOB B IPUPOJAE U JKU3HEIEATEIBHOCTH YEJIOBEKA U OPraHU3MOB.
Koppo3sust MeTayioB: BUAbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH.

Hemeramner. OOmme ¢u3ndeckne W XHUMHUYSCKHE CBOMCTBA HEMETA/UIOB. THIMYHBIC CBOMCTBA
2. | memeraiioB IV— VII rpynn. Kiaccudukanms u HOMEHKIATypa COCIMHEHHH HEMETaJlIOB.
KpyroBopoTsl OMOTE€HHBIX JIEMEHTOB B IIPUPO/IE.

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB (OKCUIOB, THAPOKCHIOB,
3. | xucnor, coneit u np.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MTPOCTHIX BEIIECTB, BOJIOPOTHBIX
COCIMHEHUH, BBICIIUX OKCUOB U THIAPOKCHJIOB.

JlabopaTopHble padoThI

HpaKTuquKue 3aHATUSA

CocTaBneHHe YypaBHEHUMW XUMHYECKUX PEAKIUA C Y4aCTUEM TPOCTBIX H  CIOXKHBIX
HEOPraHMYECKNX BEIIECTB: METAJUIOB W HEMETAJIOB; OKCHJIOB METAJUIOB, HEMETAUIOB U
aM(OTEepHBIX 3JEMEHTOB; HEOPTAaHMYECKUX KHCIOT, OCHOBAHMM M aM(OTEPHBIX THIPOKCHJIOB;
HEOPraHWYECKUX COJICH, XapaKTepHU3YIOIINX UX CBOMCTBA. PenieHne npakTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUil Ha CBOWCTBA, COCTaB, IOJyueHHE M 0€30MacHOE HCIOIb30BaHHE
BAKHEHIINX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTUUECKON NESITEIbHOCTH YEJIOBEKa.

KonTposibHbIe padoThl

CamocrosiTesibHasi padora 00y4arOIIMXCH

Pa3znen 4. CTpoeHne U CBOiCTBA OPraHNYeCKUX BelleCTB

26

Tema 4.1.
Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPraHMYECKUX
BEIIECTB

Conep:xxanue y4eOHOro MarepuaJia

[TosiBiieHHE U pa3BUTHE OPraHUYECKON XUMUM Kak Hayku. [IpeameT opranudeckoit xumun. Mecto
Y 3HAYCHHE OPTaHMYECKOW XMMHUHU B CHCTEME €CTECTBCHHBIX HAYK.

XUMUYECKOE CTPOEHHUE KaK MOPAJOK COSAMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJICHTHOCTH.
OCHOBHBIE TIOJIOKEHUST TEOPUM XHMHUYECKOTO CTPOCHHUS OPraHWYECKUX COCIUHCHHH A.M.
BbytnepoBa. YriepoaHblii ckelneT OpraHuYecKo MOJEKYJbl. 3aBUCUMOCTb CBOWCTB BEIECTB OT
XMUMHUYECKOTO CTpoeHUs Mojekya. M3omepus u uzomepsl. [loHsTHe 0 (GyHKIMOHATBHOW TpyIIIe.
Pagukan. [lpuHnumel  kmaccupUKalMU — OPraHUYECKHX  COEAMHEHUH.  MexayHapoaHast
HOMEHKJIAaTypa M TPUHIUIBI HOMEHKIATYpbl OpraHudeckux coeauHeHuid. Ilonstue 00
a30TCOJIEPIKAIINX COSTUHEHUSAX, OMOIOTUYECKU aKTUBHBIX BEIIEeCTBaX (YriaeBoaax, )Kupax, Oenkax
Y JIp.), BBICOKOMOJICKYIISIPHBIX COSTMHEHHIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO).

JlabopaTopHbie padoThI
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HpaRaneCRne 3aHATUSA

HomenknaTypa opraHn4eckux COeAMHEHUH OT/AENbHBIX KIacCOB (HACBHIIICHHbIE, HEHACKHIIICHHbIE 1
apoOMaTUYeCKHEe YIIeBOJOPOIbI, CIUPTHI, ()EHOJBI, albICTHIbI, KETOHBI, KApPOOHOBBIE KHCIOTH U
ap.) CocraBieHHE TOJNHBIX M COKpAIIEHHBIX CTPYKTYPHBIX (DOpPMYyJ OpPraHMYECKHX BEIIECTB
OTJIENbHBIX KJIACCOB, UCIIOJIB3YS MX Ha3BAaHHs 110 CUCTEMAaTUYECKOH M TPUBHAIBHON HOMEHKIIATYpE
(oTmieH, ameTwiieH, riMuepuH, (eHois, GopManbIerui, YKCycHas KHCIOTa, THIWH). Pacuers
npocTeiiei GopMyibl OpraHuIecKOr MOJICKYJIBI, HCXO[sl U3 3JIEMEHTHOTO cocTana (B %).

KonTposbHbie padoTbl

CamocrosTeIbHasA pa60Ta Oﬁy‘lalOIIII/IXCH

Tema 4.2. Conepxxanue y4eOHOro mMartepuaJia

CaoiicTBa > =
- OU3NKO-XUMHYECKUE CBOWCTBA OPraHWYECKUX COCAMHECHUN OTICIBHBIX KJIaccoB (0COOCHHOCTH
P . KJIaCCU(UKAIMA W HOMCHKJIATYPhl BHYTPH KJacca, TOMOJIOTHYECKUH psiyi U ooOmas (opmyra;
COCANHCHUUN

n3oMepHs; pU3nYecKre CBOWCTBA; XMMUUYECKUE CBOMCTBA; CITIOCOOBI MOJTyYEHUs):

1. | — mpeaenbHBIE YrIeBOAOPOIbI (AKaHbI U LIMKIIOAJIKAaHbI). [OpeHne MeTaHa Kak OJiMH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B MPOMBINIJIEHHOCTH M ObITy. CBOWMCTBa NPHUPOJHBIX YIIIEBOJIOPOJIOB,
HAaX0XJACHHE B IPUPOJIC U IPUMEHEHUE AJIKAHOB;

— HeTpejAeTbHbIe (AJKEHbI, AJIKUHBI M aJIKaJMeHbl) U apoMaTHYecKHe YriieBoJopobl. ['opeHue
2. | ameTuniieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIsi CBAPKU U PE3KU METAJLIOB.

— KHCIIOPOJICOACPXKAIIKE COCTUHEHUsS (CIUPThl U (DEHOJBI, KapOOHOBBIC KHCIOTHI U 3(HUPHI,
QIBJCTUABI W  KETOHBI, JKHPBI, YIJIEBOJbBI). [IpakTHueckoe NPUMEHEHHUE OSTHIICHTIHKOJI,
3. | rmuuepuna, ¢enona. [lpumenenne Gopmainbaeruia, alneTaabAerhia, YKCYCHOW KUCIOTH. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MOIOIINE CBOMCTBA MBUI— a30TCOJCPIKAIINE COCAMHECHUS
(aMMHBI W aMWHOKHCJIOTHI, O€JKH). BBICOKOMOJEKYIspHBIE COCAMHEHHUS (CHUHTETHYECKHE U
OMOJIOTUYECKU-aKTUBHBIC). MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BeHO. [losmmepusanus STHIICHA
KaK OCHOBHOC HAIIPaBJICHUE €T0 UCIIOJIb30BaHUSI.

I'eneTnyeckas cBs3b MCKAY KJIaCCaMH OPraHNYICCKHUX COCJIMHEHUH.

CsolicTBa OPraHU4YCCKHUX COCI[I/IHGHI/Iﬁ OTACIBHBIX KJIACCOB (TpI/IBI/IaJIBHaH H MCXKAYyHapoaHas
4, HOMCHKIJIaTypa, XHMHUYCCKUC CBOﬁCTBa, CIIOCOOBI nonyquI/m): MpCaACIbHBIC (aJ'IKaHLI n
I_II/IK.]'IOEU'IKaHLI), HCMIPEACIIbHBIC (aJ'IKCHBI, AJIKMHBbI 1 aJ'IKa,[[I/IeHLI) " apOMATUYCCKHUEC YTIJICBOJOPOIBI,
CIIUPTBI H (I)CHOJIBI, Kap60HOBBIe KHUCJIIOTBI H B(I)I/IpLI, ajlpJACruabl MW KCTOHBI, aMHWHBI H
AMHUHOKHUCIIOTBI, BBICOKOMOJICKYJIAPHBIC COCIAUHCHUS. 3a,Z[aHI/I$I Ha COCTaBJICHUC ypaBHCHI/Iﬁ
XUMHUYCCKUX peaKHI/Iﬁ C Y4aCTUCM OPraHNYCCKHUX BCHICCTB HA OCHOBAHNU UX COCTaBa U CTPOCHUA.




JlabopaTropHbie pabdoThI

HpaRaneCRne 3aHATUSA

CocraBieHue cxeM peakiuil (B TOM 4YMcI€ M0 MNPEJIOKEHHBIM LENoYKaM IpeBpalleHuil),

XapaKTEepU3YIOIINX XUMHYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUI OTJENbHbIX KJIACCOB,
crocoObl WX TIOJNyYeHHWs] M Ha3BaHHE OPraHMYECKUX COCIWHEHHWH 10 TPUBHAIBHOW WIH
MEXAYHApOAHOW CUCTEMATUYECKON HOMEHKJIAType.

2. | Pemenne TpaKkTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOHCTBA OPraHUYECKUX
COCIMHEHUH OTIENbHBIX KIIACCOB

KonTposbHbie padoTbl

CamocrosTeabHas pa60Ta Oﬁy‘lalOIIII/IXCH

Tema 4.3. Conepxxanue y4eOHOro mMartepuaJia
Npnentudpukanms buooprannueckue coenunenus. [lpumenenue u 6nosnornyeckas poJib
OpraHnvCCKuX 1. | yrneBoznoB. OKHCIEHHE YIIIEBOIOB — HCTOYHUK SHEPTUU JKUBBIX opranu3mMoB. O0nactu
BCIICCTB, X MIpUMEHEHHs] aMUHOKHUCIOT. [IpeBpaiienus 6e1koB Uiy B opranusme. buonorndeckue
3HAYCHHUC U ¢byHkun OenkoB. buonornyeckue pyHkuuu KupoB. Pois opraHnyeckoil XUMUM B pelIeHUH
MIPUMEHEHUE B po6JIeM MHUITIEBON 0€30TTaCHOCTH.
OBITOBOI 1 Ponb opranndeckoit XuMuu B pelieHur po0IeM SHEPreTHISCKOM 0€30MacHOCTH, B
HPOU3BOJICTBEHHOM pa3BUTHU MEIUIIMHBI, CO3TaHUN HOBBIX MaTEPUAJIOB, HOBBIX UCTOYHUKOB dHEPTUU
NEATCIIPHOCTU (ampTepHATUBHBIE UICTOYHUKH 3HEprun). OMacHOCTh BO3JCHCTBUS Ha KUBbIE OPTaHU3MbI
1CJI0BCKa OpPraHMYECKUX BELIECTB OTIENIBHBIX KJIACCOB (YIJI€BOAOPO/Ibl, CIIUPTHI, (PEHOJIBI,
XJIOPOPraHUYECKUE IPOU3BOHbIE, aTbIETU/IBI U JIP.), CMBICH [TOKa3aTeNs PEAEIbHO
JOIYCTUMOW KOHIIEHTPAL1H.

JlaGopaTopHbie padoThI

IIpakTHYeckue 3aHATHS

KonTposbHbIie padoThl

CamocrosiTesibHasE padora o0y4yarumumxces

Paznen 5. Kunernueckue ¥ TepMOIMHAMAYECKHE 3aKOHOMEPHOCTH NMPOTEeKAHNS XUMHYECKUX peaKknuii

Tema 5.1 Conepxanue y4eOHOro mMarepuaJia
CxopocTtsb CKOpOCTb peakiny, ee 3aBUCUMOCTb OT pa3IMyYHbIX (PaKTOPOB: MPUPO/IbI PEATUPYIOIIHUX BELIECTB,
XUMHYECKUX 1| KOHIICHTpAIMH PEarnpyiomuX BEIIECTB, TEMNEPATYPhl U TIOMIA/H pEaKMOHHOMN TOBEPXHOCTH.

peaxkuuil. " | TernoBbie A3pHEeKThI XUMHUICSCKHX PEAKIHA. DK30-H YHIOTSPMHUUCCKUE, PEAKIIUH.




XUMHNYECKOE
paBHOBECHE 2

OO6patuMocTh peakuuii. XUMHYECKOE PAaBHOBECHE U €Tr0 CMEIEHHUE MOJT ACHCTBUEM PA3INYHBIX
(axTOpOB (KOHILIEHTPAIUS PEareHTOB WM MPOIYKTOB PeaKkiiy, JaBJICHHE, TEMIIEpaTypa) s
CO3JIaHUs ONTUMAJIbHBIX YCIOBUN NIPOTEKAaHUs XUMUYeCKuX npoueccos. [Ipunnun JlelllaTtense.

Jla

OopaTtopHbie padoThI

HpaRTuqecm{e 3aHATUSA

Pemienne nmpakTHKO-OpPUEHTUPOBAHHBIX 3aJlaHHil Ha aHANN3 (PaKTOPOB, BIHSIOIIMX HA M3MEHEHHUE
CKOPOCTH XUMHUYECKOW peakiiy, B T.4. C TO3UIMNA SKOJIOTHMUECKU 1€Ieco00pa3HOro MOBEACHUS B
ObITY W TPYAOBOH JAEATEIPHOCTH B LEISIX COXPAaHEHHUS CBOEro 3J0pOBbS M OKpYXaromieu
IIPUPOTHOMN CpEJIbI.

Pemrenne npakTUKO-OPMEHTHPOBAHHBIX 3aJaHUM Ha npuMmeHeHue npuHuuna Jle-Illarense as
HaX0XJCHHS HAIpPaBJICHUS CMEILIEHUS PAaBHOBECHS XMMHUYECKOM peakiuu M aHaiau3 (aKkTopos,
BIIMSIFOIIMX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHSI.

KoHnTpoJsbHbIe padoThI

CamocrosiTesibHass padora o0y4arommxcs

Paspnen 6. PacTBopsl

Tema 6.1. Conep:xaHue y4eOHOro mMartepuajia

[TonsiTue o
pactBopax 1.

PactBopenune kak ¢puznko-xumuueckuit mpouecc. PacrBopel. CriocoObI TPUTOTOBICHHS PACTBOPOB.
PactBopuMocTh. MaccoBast 107 pacTBOpEHHOro BemiecTBa. (CMBICHI TMOKa3aTens MPeAebHO
JOTYCTUMOW KOHIIEHTPAIIMHU U €T0 MCIOJIb30BaHUE B OLIEHKE SKOJIOIHUECKON 0€30MacHOCTH.

JlaGopaTopHbie padoThI

IIpakTHYeckue 3aHATHS

Ko

HTPOJIbHbIE PadOThHI

Ca

MOCTOAITeJIbHAA padora o0ydaroummxcs

Tema 6.2. Conepxanue y4eOHOro mMarepuaJia

Hccnenosanne
CBOMCTB pacTBOpPOB

HpaBHna 9KOJIOTHYCCKH I_ICJ'ICCOO6paSHOFO IIOBCACHU B 6BITy n pr,Z[OBOfI ACATCIBbHOCTH B LICIIAX
COXpaHCHHA CBOCTO 3I0POBbA U Oprn(anmeﬁ HpPIpOI[HOfI Cpeabl; OIIACHOCTb BO3JICHCTBUS HA

JKHUBBIC OPTraHHU3MbI OITPEACIICHHBIX BCHICCTB. Pemenune IMPAKTHKO-OPHUCHTUPOBAHHBIX PACUCTHBIX
3aJlaHUM Ha pacTBOPLI, HCTIOJIL3YEMBIC B OBITOBOM U HpOI/BBO)ICTBeHHOf/i ACATCIBHOCTH YCJIOBCKA.

JlabopaTopHbie padoThI

IIpakTHYecKne 3aHATHA
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«IIpuroroBneHue pacTBOPOB».

[IpuroToBiieHue pacTBOpPOB 3adaHHON  (MaccoBoM, %) KOHLEHTpauuu (C IPaKTUKO-
OpPUEHTUPOBAHHBIMHU BOIIPOCAMH) U OTPEAEICHNUE Cpelbl BOAHBIX pacTBOpoB. Pemienue 3amad Ha
IIPUTOTOBJIEHUE PACTBOPOB.

Kontpoabubie padoTsl

CamocrosiTesibHAasE padora o0ydalommxcs

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM eI TEJIbHOCTH YeJI0BeKa
Xumus B ObiTy B |CopepikaHne y4eGHOro mMarepuasia 4
NPOM3BO/ICTBEHHON Hogeiiine MOCTHKEHUS XUMHUYECKOW HAyKH W XMMHYECKOW TEXHOJOTHH. PoJib XMMHU B 2
ACATCIPHOCTH 00ecTieYeHnH HKOJIOTHIECKOM, YIHEPTeTHUECKON U MHIIEBOW 0e30MacHOCTH, Pa3BUTHU MEIUITUHEIL. 4
CIOBCKA [TpaBuiia moucka W aHAIM3a XUMUYECKOW MHOOPMAIMK U3 PA3UYHBIX MCTOYHHUKOB (HaydHas W
yueOHO-Hay4YHas JIUTeparypa, cpeicTBa MaccoBoi nHGopmaiuu, cetb HTepHer).

JlaGopaTopHbie padoThI

IIpakTuyeckue 3aHATHS

KoHTpoJsbHbIe padoThI
CamocrosiTesibHasi padbora 00y4arOIIMXCH -

[IpomexxyTouHas aTTecTamus Mo aucuuIuinae (aud3ader) 6
84

Bcero

JJ1st XapakTEepUCTHKY YPOBHSI OCBOCHUS yUeOHOTO MaTepHalia UCIIOJIb3YIOTCS CIIeyIone 0003HaAYCHUS:

1. — o3HAaKOMUTENIBHBIN (Y3HABAaHHE paHEE U3YUCHHBIX 00BEKTOB, CBOMCTB);

2. — perpOlyKTUBHBIH (BBIMIOJHEHUE ACSITEIBHOCTH IO 00Pa3Ily, HHCTPYKIIUU WIH MO PYKOBOICTBOM)

3. — IPOAYKTUBHBIN (IIJITAHUPOBAHKUE U CAMOCTOSITEIILHOE BHITIOJIHEHUE JEATEIHHOCTH, PEIICHHE MPOOIEMHBIX 3a/1a4)
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3. YCJOBUS PEAJIN3ALIMUA PABOUYEHA IMTPOI'PAMMBI JIJUCIIUTLIMHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzauus nporpaMMbl AUCHUIUIMHBI TpeOyeT HATMYUS yueOHOTo KabuHeTa «XUMUs».

O6opynoBaHue yueOHOT0 KaOUHEeTa «XUMUSDY:
— TI0CaJ0YHBbIE MECTa MO KOJUYECTBY CTYACHTOB;
— pabouee MecTo MpenoaaBaTes;
— KOMIUIEKT Yy4e€OHO-METOAMYECKON JOKyMeHTauuu (y4eOHUKM U ydyeOHbIe
nocoOust, COOpHUKH 3aJ1au, KapTOUKU-3a/1aHNUsA);
— HarjsaHbIe TocoOus (TIaKaThl, CTCHIbI);
— KOMIUIEKTHI Ja0OpaTOPHOTO 000PYAOBaAHUS.
Texauueckue cpencTBa o0ydeHUs: KabMHeTa «XUMUS»:
KOMITBIOTEp C  JIMIEH3MOHHBIM  MPOTrpaMMHBIM  OO€CreYeHUEM,  TEJIEBU30D,
BUJICOPUITBMBI, YJICKTPOHHBIC YYCOHUKH.

3.2. UudopmanuoHHoe odecriedyeHre 00ydeHus.
Ilepeuenn PeKOMEeHyeMbIX y4eOHBIX U31aHUM, HNHuTepHeT-pecypcos,
OO HUTEJIbHOM JIUTEPATYPHI.

OCHOBHBIE HCTOYHUKU:
1. T.E. Pym3utuc. Xumus. 10 kimacc — M., «IIpocsemienuner, 2022.
2. I'abpuensu O. C. Xumus. 10 kmacc — M., «IIpocsemenue», 2021.

JloTOTHUTENbHBIE UCTOYHUKH:

1. Tabpuensa O. C. Xumus s mpernojaBarelisa: y4eOHO-METOAMYECKOe IMocooue/
O. C.Tabpuensn, I'. I'. JIeicoa — M., 2019.

2. T'abpuenssn O. C. HacronbhHas kuura mpenogaBatens xumuu: 10 kmace/ O. C.
["a6puensn, I'. T'. JIsicoBa, U. I'. Octpoymos — M., 2019.

3. l'abpuensu O. C. HactonpHas kaura mpemnojasarens xumuu: 11 kimace B 2 gactsax/

O. C. TI'abpuensn, I'. T'. JIeicoBa, A. I'. BBeaenckas — M., 2017.

4. Ky3nenoa H. E. O0yuenue xumMmun Ha ocHOBE MexnpenMerHon uuterpanuu/ H. E.
Kysnenosa, M. A. Illatanos. — M., 2018.

DNEKTPOHHBIE PECYPCHI:
1. http://lwww.lbz.ru/files/5814/ - naboparopust 3HaHHIA;

2. http://school-collection.edu.ru— Equnas kosutekius 1iudpoBbiX 00pa3oBaTeIbHbIX

peCypcoB, TJie IPEICTaBICH NTUPOKUI BBIOOP JICKTPOHHBIX MTOCOOHIA;
3. http://www.fcior.edu.ru - caiiT ¢peaepanbHOTO IIEHTPa HHPOPMAITUOHHBIX
oOpazoBatenbHBIX pecypcoB (DPIIMOP)
4. http://www.ict.edu.ru/catalog/ - UKT TexHosioruu B 00pa3oBaHUH;
http://eor-np.ru/- a3nexTpoHHBIE 00pa30BaTEIILHBIC PECYPCHI ;
6. http:www.int.ru — ceTb TBOPUECKUX YUUTEIICH;

o
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http://infourok.ru/go.html?href=http%3A%2F%2Fwww.lbz.ru%2Ffiles%2F5814%2F
http://school-collection.edu.ru/
http://www.fcior.edu.ru/
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.ict.edu.ru%2Fcatalog%2F
http://eor-np.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOM

JANCHUIIJINHBI
KoHTposib ®W oOmEHKa pe3ylbTaToB

OCBOCHHA  JUCHHUIIIMHBI

OCYHICCTBIIACTCA

MpernojaBareyieM B MIPOLECcCe MPOBEACHUS MPAKTHUECKUX 3aHATHH M JaOOpaTOPHBIX

paboT, TeCcTUpOBAHMS,
3aJJaHU, IPOEKTOB, UCCIIEJOBAHUI.
OCBOCHUS

HToroBoiMm KOHTpOJIEM

muddepeHInpOBaHHBIA 3aUerT.

O6y‘IaIOH_II/IMI/ICSI JUCHHUITIINHBI

Pe3yabTaTnl 00yyeHus
(ocBOEHHBIE yMeHHS, YCBOCHHbIE 3HAHUA)

(I)OpMI)I H METOAbI KOHTPOJISI U OCHKU

pe3yJabTaToB 00y4YeHusl

ymenus:

- NPUBOAWTH IIPUMEPBI OSKCIEPUMEHTOB U

HaOMIOAECHUN, OOOCHOBBIBAIOIINX: ATOMHO-
MOJICKYJISIPHOE CTPOCHHE BEIIIECTBA,
HE0OpaTUMOCTh TETUIOBBIX MIPOIIECCOB,

3aBUCHMOCTBH CBOMCTB BEIIECTBA OT CTPYKTYPHI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XHMHUYECKON
peaknuu OT TeMIepaTypbl W KaTaau3aTopoB,
KJIIETOYHOE CTPOEHUE IKUBBIX OPraHU3MOB,
pons JHK kak Hocurtens HaciaeACTBEHHOM
nH(pOpMaIIUK, DBOJIIOIUIO JKUBOW TPHUPOIBI,
BIIMSIHUE IeITEIbHOCTH
9KOCHUCTEMBI;

YCJI0BCKa Ha

Tekyiuit KOHTPOJIb B popme:
- IOJTOTOBKH JIOKJIAT0B, pedepaTos;
- paboTHI C YYEOHHMKOM U OTIOPHBIMH
KOHCITEKTaMHU.

- OOBSCHATH NMPUKIIATHOE 3HAUCHUE
BaXHENIINX JOCTMKEHUU B 00J1aCTH
€CTECTBEHHBIX HAYK JUIS: TTOJTYICHHS
CUHTETHYECKUX MATEPHAJIOB C 3aJIaHHBIMU
CBOMCTBaMH, CO3aHUI OMOTEXHOJIOTHI,
JedeHUsT HH(PEKITMOHHBIX 3a00JICBaHUH,
OXpaHbI OKPY>KaIOLIEH cpeabl;

Tekymuit KOHTPOJb B hopme:

—  3aIIUThI Ja0OPATOPHBIX PadoT;

— peleHus 3ajad,

—  paboTbI CO CIIPABOYHOM JIUTEPATYPOI.

- BbIIBUT'AThb T'MIIOTE3bI U IIPEAJIAraTh IyTH UX
IIPpOBECPKHU U [CJIaTh BBIBOAbI HA OCHOBC
OKCIICPUMCHTAJIbHBIX JTaHHBIX,
MPpEACTaBJICHHBIX B BUJIC T’ pa(bHKa, Ta6J'II/II_ILI
HJIN JUuarpaMMebl;

Texymmmii KOHTPOJIb B hopme:

—  peuIeHus 3ajad.

—  3aIIUThI Ja0OPATOPHBIX PadoT;

—  TECTHpPOBAHUS;

—  3alUTHl MHAUBUAYAJIBHBIX 3aJaHHUH

- paboTaTh C €CTECTBEHHO-HAYYHOI
uHpopManuen, coiepKalencs B cooOmeHusIX
CMMU, uHTEpHET - pecypcax, Hay4HO-
MIOIYJIIPHOM JINTEpPATypE;

Texymumii KOHTPOJIb B hopme:
- pelueHusd 3a1ad,

- paboThI CO CIIPABOYHOM JIUTEPATYPOH.

- TCECTUPOBAHMUA,
- 3alUTbl HHAUBUAYAJIbHBIX 3aJaHuH

- UCIIOJIB30BAaTh HpI/I06pCTéHHBIC 3HAaHHUA U
YMCHHS B HpaKTH‘{CCKOf/'I 1 IOBCEIHEBHOM

Texymumii KOHTPOJIb B hopme:

a TakKKC BbIIIOJTHCHUA O6y‘IaIOH_II/IMI/ICSI HHANBUAYAJIbHBIX

ABJISICTCA
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KHU3HU JUIS: SHEprocoepexenns, 6e301acHoro
HCIIOJIb30BAHNS MAaTEPUAIIOB U XUMHUYECKHUX
BEIIECTB B OBITY, MPO(UIAKTUKA
MH(EKIIMOHHBIX 3a00JIEBaHUH, HUKOTHHOBOM,
AJIKOTOJIbHOM ¥ HAPKOTHYECKOU
3aBUCUMOCTEHN, OCO3HAHHBIX JINYHBIX
JNEUCTBUMN 110 OXPAaHE OKPYKarOLIEH CPebl.

- TECTUPOBAHUA,
- paboOTBl C ONOPHBIMU KOHCIIEKTaMU U
CIIPaBOYHOM JIMTEPATYPOU.

3HAHHA:

- CMBICT TIOHSTHUH: €CTECTBEHHOHAYYHBIN | POPMBI KOHTPOJIST OOyUIEHUS:
Meron  mno3HaHus, CojHeuHas  CHCTEMa, —  YCTHBIH OIpOC;
raJaKTHKa, MIEPUOIUYECKUN 3aKOH, — TECTHUPOBAHHE;
XUMUYECKasi CBs3b, XMMHYECKas peakuus, — 3amura pedepara;
MaKpOMOJIEKyJIa, 0enok, KaTaJau3aTop, — peleHue 3aja4
(bepmeHrT;

- BKJIa/l BEJTUKUX YUEHBIX B (popMHpOBaHUE
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI
MHpa.

@DopMBbI KOHTPOJISI 00YUEHHUS:
—  YCTHBIH OIIpoC;
— aKTHBHOCTHh Ha 3aHATHSX (JOTOJIHEHHS
K OTBETaM COKYPCHHKOB U T.I1.);
— 3ammTa pedepara

- TUTUEHUYECKUE HOPMBI, TPEOOBaHUS 1
MIpaBUJIa COXPAHEHUS U YKPEIUICHUS 3/10POBbS
Ha Pa3JIMYHBIX 3Talax OHTOreHe3a

@DopMBbI KOHTPOJISI 00YUEHHUS:
—  YCTHBIN ompoc;
— aKTMBHOCTb Ha 3aHATHSX ;
— TECTUPOBAHME;
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