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1. OBUAST XAPAKTEPMCTMKA IIPYMMEPHOM PABOYEM I1POT'PAMMEI
OEIEOEPABOBATEJILHOM OUCLIMILIIMHE «XVMUSI»

1.1. Lenu u niuaHMpPyeMile pPeByJbTaTH OCBOEHMUSI AVCLMIIIIMHEI

OcroeHUE comepXxaHmsa yue®HOM  IUCLUIJIMHBEL K XUMMASI» obecrieumuBaeT
OOCTUMXEHME CTyINEeHTaMM CJelyllMX pesSyybTaToB:

JIMYHOCTHEIX :

- B 1I€HHOCTHO-OPMEHTAalLUMOHHOM cbepe — UYYyBCTBO TOPOOCTM 3a
POCCUMCKYK XMMMYECKYK HaykKy, TyMaHmu3M, OTHOULEHME K Tpydy,
L[eJIeyCTPEMIIEHHOCTE ;

- B TpyooBOoM chepe — TOTOBHOCTL K OCO3HAHHOMY BHOOPY
OaJjibHeNme oOpa30BaTeJIbHOM UM NPOoQeCCHMOHAaJIbHOM TpaeKTOpUM;

- B [IO3HaBaTeJbHOM (KOTHUMTUBHOM, VHTEeJIJIEKTYaJIbHOM) cCcbepe —
YyMeHMe YHOpaBJIATbE CBOEM IO3HaBATEJIbHOM IOeSaTeJIbHOCTHI.

MeTanpenMeTHHIX :

— COBEPUEHCTBOBATL M pPa3BMBATbH yMeHMe yIpPaBJIATb CBOeN
[I03HABATEJNILHOY HOeSATEJIbHOCTHBIO;

— TI[PMMEHATH OCHOBHBIE MHTEJUJIEKTyaJIbHBIE OllepauumM TakKue Kak,
bopmyMpoOBaHME IMIIOTE3, aHaJlM3 M CUMHTE3, CpaBHeHMe, 00O0OWeHMUEe,
cucTeMaTu3aluusg, BHABJIEHME NPUUMHHO-CJIEOCTBEHHBIX CBA3EM U OP.
IOJId M3YyYEeHMsS CBOMCTB BEUECTB UM XMMUUECKUX peaKUuM;

- MCIIOJNIb30BAaTh PAa3JIMUHBEIE MCTOUHUKM OJIA [NOJIYUeHUS XUMUUEeCKOM
nHdopMaLUIL;

— CaMOCTOSATEJIbHO IIJIAHMPOBATH M OPI'aHMU3OBEBATH ydeOHO-—
[I03HABATEJIbHYI HOesaTeJIbHOCTL;

- YCTaHAaBJMBATL [IOCJEOOBATEJIbBHOCTL INEMCTBUM IPU pPelleHUMU
yuebHOM Baladu;

- OCBaMBaTh KJIOUEBHE KOMIIETEHTHOCTHM, KOTOPHE MMEKT
YHUBEepCajlbHOEe BHAUYeHMe OJIS Pas3JIMUHBIX BUIOB HOeATEJIbHOCTM, B MX
yycye: oOOOOWeHHBEe CHOCOOH peleHMs 3alad, MCCJeOoBaTeJlbCKUEe
YMEHMSA, KOMMYyHMKATHBHEHE yMeHMUS, MHOOPMALMOHHEE yMEeHMS.

I[lpenMeTHEIE :
1) B nosmHaBaTeNBHOW Ccpepe —

OaBaThb OINpeleJIeHUS UIYUEeHHBIM [IOHSITUAM;
ONMCHIBATL HOEMOHCTPALMOHHEIE M CAMOCTOSTEJIbBHO [NPOBEeIEeHHEE
DKCIIEPUMMEHTH, MCIOJb3ySa IJIA 3TOT'O €CTEeCTBEHHBM (PYyCCKUM,
POOHOM) HA3BIK UM A3BIK XUMUN;

ONMCHBATL UM pPal3JIMuaThb M3YUEHHBEE KJIACCH HEOPTaHUUECKUX U
OpPTaHUUYEeCKUX COEeIMHEHUM, XUMUUECKMUEe PeaKLUM;
KJIaCCUOULIMPOBATE MI3yUeHHBIE OOBEKTH U SBJIEHUS;

HabJOIaTh OEMOHCTPUPYEMEIE UM CaMOCTOSATEJIBHO MNPOBOIMMEIE OIIBITHL,
XYMUYECKMEe peaKlLuy, OpoTeKawnmMe B NpUpolde UM B OHTY;

IeJlaTb BEBOOB M yMO3aKJIOUYEHMA M3 HaOJOIEHMM, M3YyYEeHHHX
XVMMYECKMX BaKOHOMEPHOCTEM, MNPOTHO3MPOBaTh CBOMCTBA
HEeM3YyUEeHHEIX BeUleCTB I[I0 aHAaJIOTUMM CO CBOMCTBAMM MBYYEHHBIX;
CTPYKTYPMPOBaTh M3YyUEHHB MaTepual;

VMHTEPIPETMPOBATE XMMMUECKYK MHQOPMALMI, I[IOJIYYEHHYI M3 OPpYyIUX
VMICTOYHMKOB;

ONMCHBATL CTPOEHME aTOMOB 3JIeMeHTOB I[—IV mepmoma cC
JMICIIOJIb30BaHMEM 3JIEKTPOHHEIX KOHQUI'ypalLMli aTOMOB;



o MOIOEJIMPOBATh CTPOEHME INPOCTENMIMX MOJIEKYJI HEeOPTaHMUEeCKUX U

OpTaHMYEeCKUX BEUEeCTB, KPMUCTaJlJIOB;
2) B LI€eHHOCTHO-OPHMEHTAaLMOHHOHU cpepe —

e AQHAJM3MPOBATL M OLEHMBATHL [NOCJEAOCTBMA IJIS OKpyXaolel Cpenbl
OBITOBOM U HNPOM3BOLCTBEHHOM HOEeATEJIbHOCTM YeJIOBeKa, CBA3aHHOM C
nepepaboTKOV BEIECTB;

3) B Tpymomou cdepe —
e TPOBOOUTH XUMUUECKUN DKCIEPUMEHT;
4) B cpepe duBMYECKOH KYJABTYPH —
e OKaBBBaATH INEPBYK IIOMOIL IPM OTPABJIEHMAX, OXOIaxX U IOPYyIUX
TpaBMax, CBS3aHHBIX C BelleCTBaMM M JIab®OpaTOPHEIM OOOPYyIOBaHMEM.

B pesysbTaTe M3ydeHUSa 0a30BOTO KypCa XVMMUM BHIIYCKHUMK OCBOUT
comepXxaHue, KOTOpoe crnocobcTByeT QOPMMPOBAHMIO IO3HABATEJILHOM,
HPaBCTBEHHOM M B3CTETUUYECKOM KyJIbTyprel. OH OBJIaeeT CUCTEMOM
XUMUUECKUX SBHAHUM — MOHATUAMM, 3BaKOHAMM, TEOPUAMM UM S3BHIKOM HayKU
KaK KOMIIOHEHTAMM €CTECTBEHHOHAYUYHOM KAPTUHE MMPA. ITO NO3BOJUT €My
BEIpabOTaTh INOHMMAaHME OOMECTBEHHOM MNOTPeOHOCTM PasBUTUS XUMUM Kak
HayKM, OTHOUEeHMEe K XUMMM Kak BO3MOXHOM ofOJjlacTu OyIOylled NpaKTUUeCKOMU
OesaTeJIbHOCTHU .

YcBOeHMEe comepxXaHusa 0as0BOI0 KypcCa XUMMMM OOECHeUMT BHIIYCKHUKY
BO3MOXHOCTBL OBJIAIeTh OOOOIMEHHBIMM CIIOCODaMM IEeUCTBUM C yUeOHBM
MaTepMraJioM, KOTOPHE [IO3BOJIAIT YCIEWHO pelaTh ydeOHO-INO3HaBaTeJlbHEEe
u ydebOHO-NpakKTUUYEeCKMe 3aladlM, MaKCUMAJIbHO NPUOJMXEHHEE K pPeaJlbHBIM
XMBHEHHEIM cUTyauuaMm. COopMMPOBAHHOCTE OODOOUEHHEIX CIOCODOBR HOeMCTBUH,
Hapsanoy C OBRJIaIeHMeM OIIOPHOM CUCTEMOV SBHAHUM M yMEeHMM, I[103BOJIUT
ydaumyMca OBITh KOMIIETEHTHEIMM B TOM MIIM MHOM Ccdepe KyJIbTYpPH, Kaxias
M3 KOTOPBIX [pennojilaraeT OCOObBle CIOCOOB NEeMCTBUM OTHOCUTEJIBHO
crneuudmuuecKoro CONEpPXaHMA.

B mnpouecce M3y4dyeHUS XUMUM y ydUeHMKa OyayT CcOOpMUPOBAHE
I0o3HaBaTeJIbHEIE L€HHOCTHEE OPMEHTAallMM: LEeHHOCTM HAay4YHOI'O 3HaHug, eTo
NPaKTUUYECKOM BHAUMMOCTM UM IOOCTOBEPHOCTM; LEHHOCTU XUMMUUECKUX
METOILOB MCCJIENOBAHUSA XMBOM M HEXMBOM NIPUPOIEL.

B pesyiibTaTe pPasBUTUA [NO3HABATEJILHBEIX LEHHOCTHEIX OPMEHTalUM IPpU
U3ydeHUMrM 0a30BOT0 KypCa XMMMM y BHIYCKHMKA OyOyT COOPMUPOBAHE:
YyBaXUTEJIbHOE OTHOUWEHME K CO3MIATEJIbHOM, TBOPYECKOM HOesATeJIbHOCTH;
[IOHMMAaHMe HeOOXOOMMOCTM 3IOPOBOTO obOpaza XM3HM; NOTPeOHOCTHL B
0es3yCJIOBHOM BHIIOJIHEHUM NPaBUJl 0e30MNaCHOTO MCIIOJIbE30BAHUMSA BEUIECTB B
[IOBCEIOHEBHOM XM3HM, HEODOXOIOMMOCTL COXPaHAThH M 3alMllaTh IPUPOLY .

QOopMUPOBAHME PETYIISTUBHEX YHUBEPCAJIbHEIX YUeOHHX IEeWUCTBUM IIPU
n3ydeHuru 0asz30BOTO0 KypcCa MNO3BOJUT YUYEHUKY HAYUUTLCS: IIJIaHMPOBATH
CBOM HEMCTBMA C ydeTOM [NOCTaBJIEHHOM 3aladulu UM YyCJOBUAMU €€
peanmzalny; OLEeHMBATH IIPaBUJILHOCTL BHIIOJIHEHUSA HOEeMCTBUSA U
OCYUWEeCTBJIATE KOHTPOJIb Pe3yJIbTaTOB YCBOEHUS yUueDHOI'O MaTepuaa;
BHOCUTL HeOOXOIMMEIE KOPPEKTMBE B yd4eOHYI NOeSATeJIbHOCTb Ha OCHOBE
aHaJM3a M OLEeHKM IOONYIEHHEX OWMOOK; CaMOCTOATEJIBHO OIpenesiaThb
OPUEHTHUPH yUeOHBIX HOeMCTBUM NPU MIYyUYEeHUM HOBOIT'O MaTepuala.

KoMMyHMKaTUBHEE LIEHHOCTHBIE OPMEHTALMM, OCHOBY KOTOPEX
COCTaBJISAKT OpolLecc ObWeHMS M I'paMOTHas pedb, OyOyT CIHOCODOCTBOBATH
Pa3BUTUI NOTPEeOHOCTM BECTM IOMAJIOT, BHCJYULMBATbL MHEHME OIIIOHEHTa,
y4acTBOBATb B IOUCKYCCHUM, OTKPHTO BHPaAXaTh M apIl'yMEeHTUPOBAHHO
OTCTaMBaTh CBOI TOUKY 3PEeHMUS, NPaBMUJIbHO MCIOJbE30BAThH XMMMUECKYIO
TEPMUHOJIOTMIO U CUMBOJIUKY .

e OfuMe KOMIIETEHLINMA:



OK 1 packpelBaTb Ha [IpMMepax POoJib XVMMMM B GOPMUPOBAHUN
COBPEMEHHOM HAy4YHOM KapTMHE MMpPa M B NPAKTUUECKOM OesaTeJIbHOCTU
yeJIOBEeKa;

OK 2 neMOHCTPMPOBATH HA IPMUMepax B3AMMOCBSA3b MEXIY XVMMUEMW U
IPYTVMY €CTECTBEHHBIMM HAYyKaAMU;

OK 3 pacKpHIBATL Ha IpMMEepax IIOJIOKEHUS TEOPUM XUMUUECKOT'O
crpoeHmua A.M. ByTiepoBa;

OK 4 noHMMaATh QUI3UUECKUM CMEICJ [leprMOoOMuecKOI'0 3aKoHa

IO.V. MeHOeJjleeBRa M Ha €TI0 OCHOBe OOBACHATH 3aBUCUMOCTBH CBOMCTB
XYMMUUECKUX BJIEMEHTOBR M OOPAa30BAHHEIX MMM BEIECTB OT
BJIEKTPOHHOTO CTPOEHMS aTOMOB;

OK 5 0OOBACHATH NPUUMHE MHOT'OOOpa3Msa BEUIECTB Ha OCHOBEe OOMMX
npencTabBleHuUy 00 MX COoCTaBe M CTPOEHUM;

OK 6 npuMMeHATH NIpaBuUjla CUCTEMATUUYECKON MeXIyHapOIHOM
HOMEHKJIATYPH KakK CPelCTBa pasjiMueHUs U UISHTUOUKALUU BEUECTB
0 MX COCTaBy M CTPOEHMII;

OK 7 CoCTaBJIATb MOJIEKYJIAPHHE U CTPYKTYPHBE OGOPMYJIB
OPpT'aHMYECKMX BeleCTB Kak HOCUTeJIen I/IH(i_)OpMaLU/H/I O CTPpOEeHMMN
BemecTra, €TI0 CBOMCTRBRAxX U IIPMHAOJIEXHOCTNM K OIlIpedeJIEHHOMY
KJIACCy COeIVHEeHUMN;

OK 8 XadpakKTeprnzopaTb OPpI'daHMYECKMe BelleCTBa I[IO0 COCTAaBy,
CTPOEHMI U CBOﬁCTBaM, YCTaHaBJIMBaThb IIPUUMHHO-CJIECOCTBEHHEIS
CBA3M MeXOy IHOaHHBIMM XadPaKTEeEPVMCTHMKaMM BelleCTBa,

OK 9 npmBOOMTL IIPUMEPH XMMMUYECKMUX PeakKLMil, pPaCKPHBALIMX
XapaKTEPHEE CBOMCTBA TUIMYHBIX NPEeACTaBUTEJIEY KJIACCOB
OPTaHUYECKUX BEUECTB C LeJIbD MX MIASHTUOMKAUMM M OOBACHEHMA
obJjlacTU NPVMEHEHNS;

OK 10 mporHO3MPOBATE BO3BMOXHOCTL [IPOTEKAHMSA XUMUUECKUX pPeaKUUM
Ha OCHOBE 3HaHMM O THUIaX XMMMYUECKOM CBS3U B MOJIEKyJax
PeareHTOB M UX PeaKLMOHHOM CIOCOOHOCTM;

OK 11 mcnoJsib30BaTh 3HAHUA O COCTaBe, CTPOEHUUM U XUMUUECKUX
CBOMCTBaxX BEUWECTB Jisd 0e30MNacCHOTO INPUMEHEeHMS B NPAaKTUUECKOU
0esaTeJIbHOCTU;

OK 12 mpuMBOIMUTH MIPUMEPH NPAKTUYUECKOT'O MCIIOJb30BAHUS MNPOOYKTOB
nepepaboTKM HedTU U NPUPOIHOTO T'asa, BHICOKOMOJIEKYJISPHEIX
COoeIMHEeHUM (MIoJIM3TUJIeHa, CUMHTEeTUUYEeCKOI'O KaydyKa, alleTaTHOIO
BOJIOKHA) ;

OK 13 npoBOIMTH OIBITH [0 PACIO3HABAHMIO OPTAHUUECKUX BEUECTB:
ML eprHa, yKCyCHOIZ KMCJIOTEL, HEIpeleJIbHBEIX XMPOB, IJIIOKO3EH,
Kpaxmaja, OeJIKOB — B COCTAaBe IMMIEBHX MNPOOYKTOB M KOCMETUUECKUX
CpeIncTB;

OK 14 BjazmeTh OpaBwWilaMM M OpueMaMy 0Oes30NacHOM paboTel C
XMMMYECKMMM BeUeCTBaMM M J1abopaTOpPHBIM OOOpPyIOBaHUEM;

OK 15 ycTaHaBRJIMBATL B3aBUCUMOCTE CKOPOCTU XUMMUUECKOW peakUUM U
CMeUleHUS XUMUUEeCKOI'O PAaBHOBECHUSA OT PalJIMUHEIX (QaKTOPOB C LEJIbI



OolnipeneJyieHrd OIITUMMAaJIbHEIX YCHOBMIZ IIPOTEKAaHNMA XVMMUECKUX
MpoLIeCCOB;

e OK 16 npuBOOMTEL MNPUMEPH I'MOPOJM3a COJIEM B [IOBCEIHEBHOMW XM3HU
yeJIoBeKa;

e OK 17 npuBOOUTE NPUMEPHE OKUCJIIUTEJIEHO-BOCCTAHOBUTEJILHEIX PeaKUmi
B Ipupome, IMNPOM3BOINCTBEHHHIX I[POLleCCax UM XMBHEeIeATeJIbHOCTU
OPT'aHU3MOB;

e OK 18 nprBOOMTH [IPMMEPH XMMMUECKMX pPeaKLMUl, PaCKPHBAOIMX odumMe
XVMUYUECKMEe CBOMCTBAa IIPOCTEIX BEUECTB — METAJIJIOB M HEMeTaJlJIOB;

e OK 19 npoBOOMTE PACUYETH Ha HAXOXIEHME MOJIEKYJIAPHOM (QOPMYJIEL
yTJIeBOIOpoma IO MNPOAyKTaM CIOPaHMS M IO €TI0 OTHOCUTEJILHOM
[JIOTHOCTM M MACCOBEIM HOJIIM DJIEMEHTOB, BXONAWMX B €T'0 COCTas;

e OK 20 ByameThs npaBujaMu 0Oe30MAaCHOTO ofpalleHusS C eIKUMHU,
TOPOUUMU U TOKCHMUHEIMM BEUNIECTBaMM, CPEeICTBaMU OBITOBOWV XUMUM;

e OK 21 ocymecTBJATH INOMUCK XMMMUECKOM MHOOPMALMM IO Ha3BAHUAM,
uneHTudMKaTopaM, CTPYKTYPHEM GopMyJaM BELEeCTB;

e OK 22 xpuUTUUECKM OLEHMBATH UM MHTEPNPETUPOBATL XVMUUECKYI
vHQOpMallMio, COoJepXallyloCcsd B COOOUEHUSAX CPelICTB MaCCOBOMU
nHdopMaLuM, pecypcax JVMHTepHeTa, HAYy4YHO-IONYJIAPHBIX CTaTbAX C
TOUKM 3PEHMS €CTECTBEHHO—-HAYYHOM KOPPEKTHOCTM B LEJISX
BBHIABJIEHMS OWMOOUYHEIX CYXIEeHUN U QOPMUPOBAHMS CODOCTBEHHOU
[IO3ULUM;

e OK 23 mnpencTaBJaATh NYyTH pPelleHusa IJio0aJjibHBEIX Npo6JjeM, CTOSIMX
epen 4YeJIOBEUYECTBOM: BKOJIOTMUYECKMX, DHEPTETUUYECKMX, CHPBbEBEBIX,
U POJIb XUIMUM B PEUIEHUM BTUX NPODOJIEM.

1.2 ULenu m B3amauy OUCLIUIIIIMHEI

dopMMpPOBaHME Yy CTYIOEHTOB [IPEOCTAaBJIEHMS O XUMUUIECKOMU
COCTaBJIAKIIEY €CTECTBEHHO-HAYUYHOM KAPTMHE MMPA KakK OCHOBE
NPUHATUS PeUleHUY B XUBHEHHBIX U IIPOM3BOICTBEHHHIX CUTyalUSaX,
OTBETCTBEHHOT'O I[IOBEIEHMUS B NPUPOIOHOM Cpeme.

Sagaum OMCLMIIIIMHE:

1) coopmMmpoBaTh IIOHMMAHME BaKOHOMEPHOCTEM I[POTEKAaHUHA
XYMMUECKMX  [OPOLEeCCOB M  4ABJIEHMM B OKpyXawouem cpene,
LIEeJIOCTHOM Hay4dHOM KapPTUHEL Mmpa, B3aVMOCBA3U "
B3aMMO3aBUCUMOCTHU €CTEeCTBEHHEIX HaykK;

2) PasBUTb YMEHMS COCTABRJIATE OQOPMYJIHI HEOPTaHMUECKUX U
OpPTaHUYEeCKUX BEIEeCTE, YPaBHEHUA XUMUUE CKUX peakuuny,
OOBACHATE MX CMEICJI, MHTEPIPETMPOBATH pPEe3yJIbTAaThE XMMMUUECKMX
SKCIIEPUMEHTOB,

3) cbopMMpOBaATH HaBBIKU IpOBENEeHMA NIpOCTEeNIMX
XVMUUECKUX DKCIEPMMEHTAJIbHEIX MCCJIEOOBAHUY C COOJI0IEHUEM
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npaeujl Oes30mIacHOTO obpalleHMsda C BelecTBaMM U JadopaTOpPHBM
obopyInOoBaHUEM;

4) paszsBUTh YMEHMS MCIOJb30BaTh MHOOPMALMID XUMUUECKOIO
XapakKkTepa U3 pPasJIMYHBIX MCTOYHMUKOB;

5) cbopMmpPOBaATH YMEHMA  IIPOTHO3MPOBATH [IOCJIEONCTBMUA
CBOEM HOedATEeJIbHOCTM UM XUMMYECKUX [IPUPOIOHBIX, OBITOBEIX U
[IPOM3BOLCTBEHHEIX [IPOLIECCOB;

6) cbopmMMpOBaATH [IOHVMAaHN/e 3HAUMMOCTHU IO C TVIXKEHUM
XVMMUYECKOV HayKM WM TEeXHOJIOTMM IJid Pa3BUTUA COLMAJIBHOM U
[IPOM3BOLACTBEHHON Ccbep.



1.2.2. Ihlajnupnyennne pe3ynsTaTH ()CENDeEﬂKﬂZ(D6H¥EO€“?3£NDBEHDeIHbHIﬁ& OUCLIMILJIVIHEl B COOTBETCTBMNAN

c ®I'0OC CIIO m Ha ocHoee $I'OC COO

Konm mu [InauupyeMsle peSyibTaTEH OCBOEHMS IMCLIMIIIMHEL
HaMMeHOBaH
ue
bopMmpyemMnr
X O6umel IucuMnIMHapHee?
KOMIIe TeHIIN
%4
OK 01. B wacTu TPYyOOBOI'O BOCIIMTAaHMS: -  BJIAOETH CUCTEMOM  XMMUUECKMUX  SBHAHUN, KOoTOpas#a
BreibupaThb — TOTOBHOCTB K TpyOy, OCOSBHaHME |BKJKOUYAET: OCHOBONOJIATaAKIME IOHATUA (xUMUUeCcKUM
CIIOCOOERI LIEeHHOCTM MaCTepCTRa, TpyOooJjwodue; BJIEMEHT, aTOoM, »BJIeEKTPOHHasa oboJiodka aToma, S—, pP—,
pelmeHmusa - TOTOBHOCTbB K AKTUBHOM | d—3JIEKTPOHHEIE opbuTanm aTOMOB, MOH, MOJIEKYIIA,
3ana4 OEATEeJIbHOCTHU TEXHOJIOTUYECKOM U | BAJIEHTHOCTh, BIIEKTPOOTPULIATEJIBHOCTE, CTEeIlleHb
npodeCcCcroH | coumasibHOM HanpaBJIEHHOCTH, | OKMUCJIEHUHA, XUMMUEeCKad CBA3b, MOJb, MOJSApHAd Macca,
aJIbHOM CIIOCODHOCTH VHULIVMPOBATE, | MOJIAPHEIM OOBeM, YyIJIEPOIOHEM CkeJjieT, OQyHKUMOHAJIbEHAA
OedaTeJIbHOC | [LJIaHMPOBATH u CaMOCTOATENIbHO | Tpylla, palukaj, M30Mepus, M3OMEPH, IOMOJIOTMUYECKUN
TV BEIIIOJIHATE TaKYyl IOeATEeJIbHOCTH; pan, TOMOJIOTH, YyIJIEBOLOPOIEL, KMCJIOPOL-— u
OpUMEeHUTEJl | — MHTEepecC K PasJINYHEIM cbepamMm | azoTCcomepxXauye COeOMHEeHUSd, OMOJIOTMUECKM  aKTUBHEE
BHO K npodeccmoHaJIbHOM OeATEeJIbHOCTHU, BewecTBa (yIJIeBOIEBl, XMPH, OeJkKM), MOHOMEpP, MIOJUMEDP,
Pas3JIM4HBEIM OBnagmeHre YHUBEPCANBHEMM Y4YEOHBIMU | CTPYKTYPHOE 3SBEHO, BHCOKOMOJIEKYJISPHHE COeIMHEHUd,
KOHTEKCTaM |IIOBHABATEJNILHEMM OEVCTBUSIMU : KpUCTAaJIJIMUEeCKad peleTKa, TUIIE XUMUUECKUX peakuumn
a) 6asBoBHe JIOTMYECKMEe HEeNCTBUS: (OKMCIMTEJIEHO-BOCCTAHOBUTEJILHEE, BK30-U
- CaMOCTOATEeJNIbHO (QOopMyJIMPOBATH U | BHOOTEPMMUECKME, peakuuMM MOHHOTO ofMeHa), pacTBop,
AKTyaJIM3MpPOBaTh npobyieMy, | 3JIEeKTPOJIMTEL, HEDJIEKTPOJIUTH, BIIEKTPOIUTUUECKAA
paccMaTpMBaTh €€ BCECTOPOHHE; oyccoumMaumsa, OKUCIAMUTEJIb, BOCCTAHOBUTEJL, CKOPOCTH
- YyCTaHaBJIMBATH CYIECTBEHHEM | XMMUUECKOM peakluM, XUMMMUEeCKOe PaBHOBECHUE), TEeOopUM U
IpM3HaK ZR) 071 OCHOBAHUHA OJIS | 3aKOHEL (Teopusda XUMMMUECKOT'O CTPOEHMA OpITaHUUEeCKUX

! ykasbBaoTCS JIMYHOCTHHE U MeTallpeIMeTHEe pes3yibTaTe 13 OI'0OC COO (B nocjnenHeyw penmakumy or 12.08.2022) B OoTIJIaroJibHOMU

bopme, dopmMmmMpyeMble 0OHmeOoDPa30BaATEJIbLHOM IOMCLUMUIIJIMHOM

2 IycumMnaMHapHele (NIPeIMeTHBEEe) pe3yJlbTaThl YKAa3bBBAalTCHA B COOTBETCTBMM C METOAMKOM NpelnolaBaHMsa OUCLIUIIJIIVHBL



CpaBHeHUHI, KJlaccudpmraumum u

obobueHms;

- omnpeneydaTb LeJM OeaTeJIbHOCTH,
3allaBaTh I[IapaMeTpPEl M KPUTEePpUM UX
OOCTUXEHUS;

- BBEIABJIATH 3aKOHOMEPHOCTM mu
InIpoTMBOPEUMA B paccMaTpMBaeMBIX
ABJIEHUSX ;

- BHOCHUTD KOPPEKTVBEI B
TedaTeJIbHOCTDL, OLLEeHVMBATH
COOTBETCTBMUE PEe3yIJILTATOB LeJyisaM,
OLLeHVMBAThb PUCKU HOCHGHCTBMﬁ
IedTeJIbHOCTHU,;

- PpasBMBaAThHL KpPEeaTMBHOE  MBILJIEHME

IpU peleHMM XMUBHEHHEX INpodJjieM

6) 6asoB:e nccJiegoBaTeJILCKMe
LOEeNCTBUS :

- BJIaZeThb HaBEIKaMM yueBbHO-
MCCJIeNOBaTENbCKOM " [IPOEKTHOM
JedaTeJIbHOCTHY, HaBBIKAMM praspelieHmA
npobiseMm;

- BBEIABJIATDB
CBA3U mn
BHIOABUTATH

IIPUYVMHHO—CJIEOCTBEHHEIE
AKTyalIM3MpoOBaThk 3aljaudy,
TUIIOTE3Y €€  peleHUusd,
HaXOINMThb APITYyMEHTEI OJIdg
ooKasaTeJIbCTBa CBOMX YTBEPXIEeHUM,
3amaBaThb napaMeTpEsl n KPpUTEPUN
pelmeHus;
— AaHaJm3mMpoBaThb IIOJIYYEHHBIE B XOHe
peunmeHmA 3a1a4un Pe3syJibTaTH,
KPUTUUECKU OLIEHUBAThH nx
IOCTOBEPHOCTD, IPOTHO3UPOBATH
MBMeHeHNe B HOBEIX YCJIOBUAX;
- YMEeTb IIEPEeHOCUTHb 3HaHUSA B

BemecTB A.M. Byrtneposa, TeopUs DBIEKTPOJMUTUUECKOMN
oyccoumMaumuy, nepuonudyeckmuy 3axoH .M. Mengpeseesa,
3aKOH COXPaHEeHud MacCcCHI) , 3aKOHOMEPHOCTH,
CUMBOJIMUECKUM S3HK XUMUM, (QaKTOJOTUUECKMEe CBeIeHMUS O
CBOMCTBAX, cocrTase, [IOJIyYeHUNU u Bes0omnacHOM
UCIIOJIb 30BaAHUU BaxHeMIMX HEOPTAaHUUYECKUX u
OpPTaHMUYEeCKUX BEIIECTB B OBEITY u IPaKTUUYECKOM

OeaTeJIbHOCTHM UYeJIOBeKa;
- YMEeTb BHIABJISATH XapPaKTepHBE OPM3HAKM U B3aVMOCBSIS3b
MBYUYEHHHX I[IOHSATUM, NPUMMEHSATHL COOTBETCTBYIIME MNOHATHUS
Ipy OINMCAHUM CTPOEHMS U CBOMCTB HEOPTaHMUECKUX U
OpPTaHUYECKMX BeMeCTB U MUX [IPEeBPAlleHUM; BHABJISATH
B3aMMOCBS3b XUMHUUE CKUX 3HAHUM c IIOHATUAMN u
NpencTaBJIeHUSIMU IPYTMX €CTECTBEeHHOHAYYHHX IIPeIMEeTORB;
- YMETh MCIIOJIL30BAaThH HaVMMeHOBaHUA XUMMUUE CKUX
COEeIMHEHUM MeXIOyHapoIOHOT'O Cokl3a TeOopeTUMUeCcKOoM U
NPUKJIAOHOM XUMUM W TPUBMAJILHEIE HaA3BAHUS BaXHEMIMX
BelecTB (pTHIIEH, aueTmiieH, TJIVLIEPUH , benod,
bopmManbmerun, YKCYCHasd KMCJOTa, IJMLUMH, YTapHBEM Tas,
YTJIEKMCJIIEIM Ta3, aMMMak, TalleHas WM3BEeCThb, HeTalleHas
U3BECTh, NUTbHEBAS COHOa UM IOPYIMX), COCTaABJIATHL QOPMYJIIE
HeOpTraHMUECKUX U OpPIraHMUEeCKUX BeleCcTB, YPaBHEHUH
XVIMUUECKMUX Peaklul, OOBACHATL MX CMBICJ; MNOITBEPXIAThb
XapakTepHbe XYMMUUECKUE CBOMCTRA BEUECTB
COOTBETCTRBYKIUMMM BKCIEPUMEHTAMU U BalUCAIMU YPaBHEeHUM
XVUIMUUECKUX PeaKLUuM;

- YMEThb YyCTaHaBJIMBATH IPUHAOJIEXHOCTD M3YyUEeHHBIX
HEeOPIaHMUECKUX U OPTaHUUYECKMX BEUEeCTB K OlpeleJIeHHBM
KjlaccaM M TpylolaM COoeIMHEHMM, XapakKTepu30BaThb UX
cocTan u BaxHeMume CBOMCTBA; OIpenesisaTh BUIOH
XUMUYECKUX cBazen (koBaJIeHTHAaSA, MOHHAaHA,
MeTaJIIuyecKkas, BOIOpOOHad) , TUIE  KPUCTaJIJIMUEeCKUX
pemeToK BEUIECTB; KJIacCcudmMumMpoBaTh XUMMUUECKUE
peaxkumu;




IIO3HaBaATEJIBHYIO 12 IMIPaKTUYECKYIO

obJylacTy XUBHEeIedTeJIbHOCTU;

- YyMeTb MUHTeIpPMUPOBAaTL 3HAHUA U3
Pa3HEIX [NpeIMeTHHX objlacTel;

- BHIOBMI'ATb HOBHE UIEeU, IpenjaraThb
OPUTUHAJIbHEE IIONOXONE UM PEeHUd;

— CIOCOOHOCTB UX MCIOJIB30BaHMA B
IO3HaBATEJILHOM UM COLMaJIbHOM

- chopMMpPOBATH IpencTaBJIEHUS : e} XUMMUUECKOM
COCTaBJIAKIIEY €CTEeCTBEeHHOHAYYHOM KapTHUHE MUpa, POJIU
XVMMUYM B TIIO3HAHUM SBJIEHUM [IPUPONH, B OGOPMMPOBaHUMU
MBIIJIEHUS U KYJIbTYPH JIMUHOCTHM, €€ OYyHKIMOHAJIbLHOM
TPaMOTHOCTM, HeODXOIOMMOWM IJiS PelleHus NIPaKTUUYeCKUX
3amady UM DKOJOTMUeCKM ODOCHOBAHHOIT'O OTHOWEHMUA K
CBOEMYy 3IZOPOBBK U NPUPOIHOM Cpene;

- YMETH IIPOBOIOMTHL PAaCUEeTH I[I0 XUMUUECKUM OGopMyJiaM u

npakKTUKe YPaBHEHMAM  XMMMUECKMX  pPeaKUM¥ C  MUCIOJIb30BaHUEM
dM3MUeckMx  BEIMYUH, XapaKTepus3ypoIux  BelecTBa C
KOJIMYECTBEHHOM CTOPOHHI: MAacCCH, OO0OBeMa (HOpPMAaJlbHBIE
YyCJIOBMSA) Tal30B, KOJMUECTBa BelleCTBa; MCIOJNIb30BAThH
CUCTEMHEIE XVMMYECKME S3HaHMA OJI9 [NPUMHATUA PEIeHUN B
KOHKPE THBIX XM3HEHHEIX CUTyaluuax, CBA3aHHBIX C
BelleCTBaMM U UX IIPUMEHEHMUEM
OK 02. B 06J1aCTHUILIEHHOCTHU HAY4HOTIO | — YMETH [IJIaHMPOBAaTH " BBIIIOJIHATH XVYIMMYE CKUM
Vicnoslb30Ba | IOBHAHUS: 3KCIEPMMEHT ([IpeBpalleHMsa OpTraHMYEeCKMX BEIeCTB Ipu
Thb - CcOOPMMPOBaAHHOCTBL MMPOBO33pPEeHMUA, | HATPEeBaHUM, IIOJIydeHMe STUJIEHa W M3ydeHMe ero
COBPEMEHHE | COOTBETCTBYIIETO COBPEMEHHOMY | CBOMCTB, KaudeCTBEHHBEE peakUMM Ha ajlbIelMAB, KpaxMaJl,
€ CpencTBa | ypPOBHDO PasBUTHUA HayKMu U | YKCYCHYIO KMCJIOTY; OeHaTypaumda OeJIKOB IpM HarpeBaHuwu,
[IOMCKa, OOWEeCTBEHHOM MNPaKTUKM, OCHOBAHHOTO |LBETHEE peakKuuM OeJIKOB; MNPOBOIMUTb pPeaKUMM MOHHOTIO
aHamsa u Ha nuajore KyJIbTYypP, | OOMEHa, ONpenesaTh cpeny BOIHEIX PacTBOpPOB,
MHTEPIPETa | CIOCOOCTBYHIETO OCO3HAHMIO CBOETO | KaUueCTBEHHBIE peakuuy Ha  cyJasbar-—, xkapboHaTt- u
ANZIZ1 MeCTa B MNOJMKYJbTYPHOM MUpPE; XJIOPUIO—aHMOHE, Ha KaTMOH aMMOHUSH ; pemaTsb
nHOoOpMaLMM | — COBEPIWEHCTBOBAaHME  A3BKOBOM U | BKCIEPMMEHTAJIbHEE  3alauu o TeMamM  "Meraswel" u
" UMTATENbCKOM KyJIbTYyPE KaK cpencrtsa | "HemeTasnmne!") B COOTBETCTBMM C [IpaBMJlaMM TEXHUKU
MHQOPMALMO | B3aUMOLOENCTBUA Mexny JIOObMU 1 | DE€30IaCHOCTHU npu obpaleHun c BelleCTBaMM n
HHBIE [IO3HaHMA MUPA; JIabopaToOpHEIM OOOPYyHOOBaHMEM; IIPeICTaBJIATE pPEe3yJibTaTH
TEXHOJIOTUM | — OCO3HaHUE LIEHHOCTHU Hay4dHOM | XMMUUECKOTO DBKCIepMMeHTa B OGopMe B3BanMcU ypaBHEHUM
s 0eAaTeNbHOCTH, TOTOBHOCTbL | COOTBETCTBYIIMX pPeakuMM M QOpMyJIMPOBATH BEBOIB Ha
BEIIIOJIHEHMA | OCYIWECTBJIAThE IIPOEKTHYI 1 | OCHOBE 3TUX PEe3yJIbTaTOB;
3anad MCCJIeNOBAaTEJbCKYI OesaTeJIbHOCTD | — yMeThb aHaIN3UPOBATH XYIMUUECKYIO nHbopMaluo,
npo®eCcCMrMOoH | MHOMBMIOYAJbEHO M B TpylIe; [IoJNydaeMyl M3 Pas3HBIX MCTOYHMKOB (CpeICTB MaCCOBOM
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aJIBHOM OBnameHMe YHUBEPCANBHEMM Y4YeOHBMM | MHOOPMALMM, CEeTb VIHTEepHEeT M Ipyrue) ;
medaTeJIbHOC IIOBHABATeJILHIMUA .ueﬁcmsnmm: - BJIaeThb OCHOBHEIMUA MeTOIoaMM1 Hay4HOTI'O IIOBHAHMA
U B) pabora c mHboOpMaUMel: BEUIeCTB M XUMMMUECKUX ABJIeHUN (HabOJjomeHMe, M3MepeHUe,
- BJIaleThb HaBBIKAMM IIOJIy4YEeHNMA | ODKCIIEPVMMEHT, MO,JZ[eJ'H/IpOBaHT/Ie),'
nHbpopMauUM M3 MCTOUHMKOB PAaBHEIX | - YMEThb IIPOBOIOUTL pPAaCUEeTH I[10 XUMMUECKMM OdopMmyJaM U
TUIIOB, CaMOCTOATEJIBHO OCYUWECTBJIATE | YPABHEHMAM XVIMNYE CKUX peaKLU/HZ C MCIIOJIB30BAaHMEM
IIO0MnMCK, aHaJins, crucreMaTmM3alnio )21 @MBMH@CKMX BeJIMYVH, XapaKTeprnusymnmmx BelecCcTBa C
MHTEepIpeTaumuion KMHOOPpMaALUMM PAa3JIMUHEIX | KOJIMUECTBEHHOM CTOPOHEI: Macce, oObeMa (HOpMaJlbHHE
BUIOB U QOpM IpPenCTaBJIEHUS; YyCJIOBMSA) Tas0B, KOJMUeCTBa BelUleCTBa; MCIOJIbB30BAThH
- cOo3m$aBaThb TEeKCTEI B Pas3JIMYHEIX | CMCTEMHEIE XVMMMUYECKME 3HAHMA OJId IIPUMHATUA peﬂleHMﬁ B
bopmaTax c yUueTOoM HasHaAUYeHUs | KOHKPETHEIX XMBHEHHEBIX CUTyauUsax, CBSA3aHHBIX c
MH@_}OpMaLU/H/I 21 ueneBoﬁ ayamnropmun, BelleCTBaMM M MX IIPVMMEHEHNVEM
BHIOMPA A OIITHMAaJIbHYIO dopmy
npelCTaBJIeHUS U BU3yaJIU3aLUU;
- OLIeHVBATh IJOCTOBEPHOCTE,
JIEITUTUMHOCTbD nHbopmaumu, ee
coOoTReTCTBME IIPaBOBEIM M MOPAJIBHO—
3TUUECKMM HOpMaM;
- MCIIOJIB30BATh cpencTrBa
MH@OpMaLU/IOHHbIX 12 KOMMYHUVKALIVMMOHHBIX
TEXHOJIOTUM B PeUeHUM KOTHUTUBHEX,
KOMMYHMKATVBHBIX 12 OPraHM3alMOHHEIX
3ana4 C cobyoneHrneM  TpebOOoBaHUM
SPTOHOMMKM, TEeXHUKM O0e30MNacHOCTH,
TUTMEHEH, pecypcocbepexeHusd,
IIPaBOBEIX 1z OTNMUECKUX HOPM, HOPM
MHQOPMALIMOHHOM ©Oe30MNaCHOCTU;
- BJIaIEeTb HaBHKAMM PAaCIO3HaBaHUA U
3amMTE MHOOPpMalLuyM, MHOOPMalLMOHHOM
©e30IIaCHOCTU JIMUHOCTH;
OK 04. - TOTOBHOCTD K caMoOpa3BUTHUIO, | — yMeTb [LJIaHUPOBATH n BHIIIOJIHATH XUMMYIE CKUM
S0dexTMBHO | CaMOCTOHATEJNIBHOCTHA U | BKCIEPUMEHT ([NpeBpalleHus OpPIaHMYEeCKMX BeleCTB IIPpU
B3aMMOIEMC | caMOoOonpeneJIeHMUo; HaTrpeBaHUHU, IoJIydeHu e 3TUJIeHa U  U3yUYeHUe ero
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TBOBATbH U —OBJlaeHHMe HaBBEIKaMI yqeGHo— CBOT7ICTB, KadeCTBEHHBIE pPEeaKUVMM Ha aJibgeIlviel, KpaXMmall,

paboTaTe B | MCCJemoBaTeJIbCKONI, IIPOEKTHOM U | YKCYCHYIO KMCJIOTY; IOeHaTypaumsa OeJIKOB [IPpM HarpeBaHUM,

KOJIJIEKTUBE | COLMAJIbHOM IesATeJIbHOCTU; LBETHEE peakuuy OeJIKOB; IIPOBOIMUTL pPeaKLUUM MOHHOTO

U KOMaHIe OBllagmeHue YHUBEPCAaJILHEMM | OOMeHa, ONIpenesisaTh cpeny BOIIHBIX PacTBOPOR,
KOMMYHMKATUBHEMU OEMCTBUSIMHA : KayeCTBEHHBIE peakKUuMuM  Ha cynsdaTr-—, kapboHaT- U
©) COBMEeCTHAasI NesiITeNILHOCTE: XJIOPUIO—aHMOHEI, Ha KaTUOH aMMOHUS ; peumaThb
- [IOHMMAaThb n MCIIOJIbB30BAThE | DKCIIEPUMEHTAJIbLHEIE 3amaun 10 TeMaM "MeTasmne" nu
npeuMylecTBa KOMaHIOHOM u | "HeMeTasnse") B COOTBETCTBUM C IIpaBUjlaMM TEeXHUKU
VMHIMBUIOYAJbHOM pabOTH; 0e30IacHOCTHU npu obpaleHmnn C BelleCTBaMM u
- NIPMHMMATh nenmn COBMECTHOM | JabopaTOpPHEIM OOOpPYyIOBaHMEM,; IMIPelACTaBJISTb pPe3yJibTaThl
O0esaTeJIbHOCTH, OPT'aHM30OBHEBATH U | XMMMUECKOT'O DKCIepMMeHTa B (QOopMe 3Balucu ypPaBHEHUM
KOOPOMHUPOBATH IeiCTBUSA 1o €e | COOTBETCTBYIMX pPeaKuum U QOpMyJIMPOBATHL BHIBONH Ha
IOCTUXEHUIO : COCTaBJISTH [JlaH | OCHOBE DJ3TUX pPes’yJIbTaTOB
OeVCTBRUM, pacrnpenesaThb pou c

y4eTOM MHEHUM YUaCTHUKOB OOCYyXIAaThb
pPesyJIbTaTE COBMECTHOW paboThH;

- KOOPIOMHUPOBATH u BHIIIOJIHATH
paboTy B YCJIOBUAX PEeaJyIbHOTO,
BUPTYAJIBHOTO u KOMOMHMPOBAHHOTO
B3auMOIENCTBUS;

- OCYUECTBJIATH [IOBUTUBHOE
cTpaTermdyeckoe nmoBeIeHue B
Pa3JIMYHBEIX CUTyalumnsax, IPOSBJISATH
TBOPUYECTBO u BOOOpaxeHue, OBIT b
MHMLIMA TUBHBEIM

OBnanenmne YHMEEepCaJbHEMN

PeTryNATUBHEMU INEMCTBUSMM

T') NOPUMHATHME Cce6s M OPYTMX JIOLEeN:

- TI[PMHMMATbL MOTMBE U apPTyMEHTEH
OIPpYyTUX Jonen npm aHamse
pes3yJbTaTOB OeSATeJbHOCTM;

- TIpmM3HaBaTb CBOe INpPaBO M IIPaBoO
IPpyTHUx JioOey Ha OmuUOKM;

- pas3BMBATH CIOCOOHOCTB IIOHMMAThb




MUP C MO3ULUM OPYyTOTO UeJIOBEKA;

OK 07. B 061acTUBRKOJIOTNYECKOT'O - chopMMpPOBATH IpencTaBJIEHUA : o) XYIMUUECKOM
ConericTBOB | BOCIMTAaHUS : COCTaBJAKIIEY €CTEeCTBEHHOHAYYHOM KAPTHUHEL MMUpa, POJIU
aTb -  CcOOPMMPOBAHHOCTE DBKOJIOI'MUECKOM | XMMUM B I[IO3HAHMM SABJIEHMM IPUPONsl, B GOPMMPOBaHUMU
COXPaHEeHUI | KyJIbTYPH, IIOHMMaHUe BIMSAHMUA | MBIIJIEHMSA UM KYJIbBTYPH JIMUHOCTM, e€e OYyHKLUMOHAJILHOU
OKpyXamolleM | COUMaJIbHO-3KOHOMUUECKUX  IPOLEeCCOB | TPAMOTHOCTM, HEOOXOOMMOM IJI pPelleHUd NIPpaKTUYeCKUX
cpensl, Ha COCTOSHUE IPUPOIOHOM M| 3amad M BKOJOTMYeCkM ODOCHOBAHHOTO OTHOWEHUd K
pecypcocbe | coumanbHOM cpensl, OCO3HAHME | CBOEMY 3IOOPOBBI M NPUPONHOM Cpeme;
PEeXeHMo, TJ100aJIBHOTO xXapakrepa | - yMeTb CcoONIaTh npaBuia 5KOJIOTUYECKU
[IPUMEHSATH 3KOJIOTUUECKUX NpobJem; LeJjecoobpas3HoTro [IOBEeOEeHNA B OBITY " TPYLOBOU
3HaHUA 06 - I[JIaHMPOBaHME M  OCYIEeCTBJIEHME | IE€ATEJIBHOCTM B LENIaxX COXPaHEHMsS CBOETO 3I0POBbA U
V3MEHEHUN OeMCTBMY B OKpyXaolleyl cpeme Ha | oKpyXawpumeM OIPpUMPOOHOM Cpensl; YUYMTHBATL OIACHOCTD
KJIyMarTa, OCHOBE 3HaHMA LeJieM YCTOWUMBOTIO | BO3OEMCTBMSA Ha XMUBHE OPIAaHM3MB ONPEeleJIEHHEIX BeElEeCTB,
IPUHLIATIE Pa3BUTUA UeJIOBEeUeCTRBa; [IOHMMasg  CMBICJI [OKas3aTeJyd [pelesyibHOM  OONYyCTUMOM
OepexyMBOI' | aKTUBHOE Henpmarue OeMCTBUY, | KOHLEeHTpaluun
O IPUMHOCALMX Bpel OKpyXallleM cpene;
IPOM3BOACT | — yMeHMe IPOTHO3MPOBAThH
Ba, HeOJIaTONPUATHEE 3KOJIOTUUECKME
50beKTMBHO | [IOCJIENCTBUA [IpenlilprHMMaeMBIX
OelICTBORAT | OeMCTBMUIM, NPeOOoTBpallaTh MUX;
b B - pacumMpeHMEe OINBlTa »IeSTeNbHOCTU
Upe3BEUAMH | BKOJIOTMUYECKOM HaOpaBJIEHHOCTH;
BIX — OBJIalIeHlEe HaBBIKAMM yqeGHo—
CUTYaLMIX MCCJIeNOBATEJIECKOY, MNPOEKTHOM U

COLMaJIbHOM IOeATeJIbHOCTIU;
IIK3...

3 K yKaseBalTCa B cooTBeTcTBUM C OI'OC CIO peanmsyeMont

npobeccur / crneumMasbHOCTH
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JInyHOCTHBIE pe3y/bTaThl Peau3aluu NPOrpaMmbl
BOCNIMTAHUA

Koa JMYHOCTHBIX
pe3yJbTaToB
peanu3anuu
NporpaMmal
BOCIIUTAHUSA

Oco3Haronuii  ce0s TpakJaHUHOM M 3alIUTHUKOM BEJIMKOU
CTpaHbI.

JIP 1

IIposBistomun AKTUBHYIO rPaK1aHCKYIO MO3HULIUIO,
JEMOHCTPUPYIOUIUN TPUBEPKEHHOCTh IPUHLHUIIAM YECTHOCTH,
NOPSNOYHOCTH,  OTKPBITOCTH, JKOHOMUYECKHM aKTUBHBIA U
YYACTBYIOIIMM B CTYAEHYECKOM WU  TEPPUTOPHUAIBHOM
caMOyTNpaBiIe€HUH, B TOM YHUCIIE€ Ha YCJIOBUSIX J0OpPOBOJIBYECTBA,
[POAYKTUBHO  B3aWUMOJCUCTBYIOIIMA W  y4aCTBYIOLIMKA B
JeSITEeIbHOCTH OOIIECTBEHHBIX OpraHU3aIuil.

JIP 2

CoOmrofaromuii HOPMBI MIPABOTOPSIAKA, CIEAYIOUUN uaeanam
IpaXJIaHCKOTO 00IIecTBa, obecreueHrus O0e30MacHOCTH, IpaB U
cBoOon rpaxknaaH Poccuu. JlosnmbHBIA K yCTaHOBKaM U
MPOSBIICHUSIM TPEICTAaBUTENEH CYyOKYyJIbTYp, OTJIMYAKOIIUNA HUX OT
Ipynnn ¢  JCCTPYKTHBHBIM M JICBUAHTHBIM  IIOBEICHHEM.
JIEMOHCTPUPYIOLINI HENPUATUE U MPEAYNPEKIAOIUNA COLUATIBHO
OITIACHOE NTOBEACHUE OKPYKAIOIIHUX.

JIP 3

[IposiBnsrOIIMN U JEMOHCTPUPYIOIINM YBAXKECHUE K JIIOASM TPYAa,
OCO3HAIONIMKM I[IEHHOCTh coOCTBeHHOro Tpyna. Crpemsiuiics k
(hopMupOBaHUIO B CETEBOM cpene JIMYHOCTHO 151
po(eCcCHOHATBEHOT0 KOHCTPYKTUBHOTO «IIM(PPOBOTO CIEAAN.

JIP 4

JIEeMOHCTPUPYIOIIUI TMPUBEPKEHHOCTh K POJHOM KYJIBTYpE,
HMCTOPUYECKOM MaMATH Ha OCHOBE JIt0OBU K Pogune, poaHomy
Hapoay, Majaoll pOJHMHE, NPUHATHUIO TPAAULIMOHHBIX LEHHOCTEU
MHOT'OHAIIMOHAIBHOTO Hapoaa Poccun.

JIP 5

[IposiBisitoniA  yBaXKEHHE K JIIOASAM CTapUIero MOKOJCHUS U
FOTOBHOCTh K Yy4YacTHIO B  COLUMAJIBHOM  TOAJACPKKE U
BOJIOHTEPCKHUX JIBUKCHHUSIX.

JIP 6

Oco3Haronmid MNPUOPUTETHYIO IEHHOCTh JMYHOCTH YEJIOBEKA;
YBaXKAIOMUH COOCTBEHHYIO U UYXKYH YHUKAJIBHOCTh B Pa3IHMYHBIX
CUTYaIUsX, BO BceX (hopMax M BUJIaX JNESTEIbHOCTH.

JIP 7

[IposBstommi 151 JIEMOHCTPUPYIOLIN A YBOKCHUE K
MPEICTABUTENISIM  PA3JIMYHBIX ITHOKYJBTYPHBIX, COLHAIbHBIX,
KOH(EeCCHOHATBHBIX W  HWHBIX rpynn. ConpuyacTHbId K
COXPAaHEHHUIO, NPEYMHOXKECHUI0O U TPAHCISIUUMUA  KYJIbTYPHBIX
TPAAULIMM W [EHHOCTEW MHOTOHAIMOHAJIBHOTO POCCUKUCKOTO
rocyJapcTBa.

JIP 8

Cobmonaromuii ¥ MponaraHIupyIONMi TpaBwia 370pOBOTO U
Oe3omacHOro o0pasza »U3HM, CIOPTa; NPEAyNpeKTAIOUNA JTUO0
[IPEOJOJIEBAIONIMI  3aBUCUMOCTM  OT  ajKorojs,  Talaka,
NICUXOAKTUBHBIX BEIIECTB, a3apTHbIX Urp U T.A. CoxpaHsromui
MICUXOJIOTUYECKYI0 YCTOWYUBOCTh B CHUTYAaTMBHO CIIOKHBIX WIIH

JIP 9
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CTPCMUTCIIbHO MCHAOIINXCA CUTYyallUAX.

3a00TAmMiiCS O 3aIuTe OKpPYKAIoIIeH cpenpl, COOCTBEHHOH H

. o JIP 10
qYy>XXO0Hn 6630HaCHOCTI/I, B TOM YHCJIC III/I(I)pOBOI/I.

HpOHBJ’ISIIOHII/Iﬁ YBAKCHHC K OCTCTHYCCKUM OCHHOCTIM,

N . JIP 11
00J1aJar01MI1 OCHOBAMM 3CTETUYECKON KYJIBTYPBI.

IIpyHuMaromuii CeMEeNHbIE LEHHOCTH, T'OTOBBIM K CO3JAaHUIO
CEMbU M BOCIMUTAHUIO JIETEH; NEMOHCTPUPYIOUIUNA HENPUATHE
HACWJIAS B CEMbE, yXOla OT POIUTEIBLCKOW OTBETCTBEHHOCTH, JIP 12
OTKa3a OT OTHOIICHUN CO CBOMMHU JI€TbMU U MX (DMHAHCOBOTO
COZIEp KaHUsI.

JInuHocTHBIE pe3yabTaThl peaau3anuu NMporpamMmblI BOCIIUTAHUS,
onpe/eieHHbIe 0TPACIEBLIMH TPEOOBAHUSIMHU K J1€JIOBBIM Ka4eCTBAM JIUYHOCTH

['OTOBBIII ~ COOTBETCTBOBATH  OXUJAHUSIM  pabOTOAATEINECH:
AKTUBHBIM, MPOEKTHO-MBICJISIINM, 3 PexkTUBHO
B3aMMOJCUCTBYIOIIMM © COTPYJHUYAIOIINN C KOJUIEKTUBOM,
OCO3HAHHO BBITIONHAIOIMMWK TpodeccuoHaabHble TpeOOoBaHUS, JIP 13
OTBETCTBEHHBIN, IYHKTYaJIbHBIU, JVCHUTIIIMHUP OBAHHBIM,
TPYIOJIIOOUBBIM, KPUTHYECKH MBICISIINN, JAEMOHCTPUPYIOIIHIA
po(ecCHOHATBbHYIO KU3HECTOMKOCTb.

O1CHUBAIOIIMI BO3MOXKHBIC OIPAHUYMTEIM CBOOOJBI CBOCTO
npoeCCHOHATBLHOTO BBIOOpA, npeoIpeIeICHHbIC
NCUXO()HU3HOIOTMICCKUMH  OCOOCHHOCTSIMH ~ WJIM  COCTOSIHUEM JIP 14
3JI0POBbS, MOTUBUPOBAHHBIM K COXPaHEHHUIO 37I0POBbS B IPOIECCEe
poecCOHaNBLHOMN IS TEILHOCTH.

['oToBBIN K TIpO(hecCHOHATBbHON KOHKYPEHIIMM U KOHCTPYKTUBHOM
pEakLMK Ha KPUTHKY.

JIP 15

OpueHTHPYIONUICS B HU3MEHSIOMIEMCS pBIHKE TpyAa, THOKO
pearupyronii  Ha  TOSABJIGHWE HOBBIX  (OpPM  TPYIAOBOM
NEATEILHOCTH, TOTOBBII K HMX OCBOCHHIO, H30eraromuii
0e3paboTuIlbl, MOTUBUPOBAHHBIH K OCBOCHHIO (PYHKIIMOHAIBHO JIP 16
ONM3KHUX BHIOB MPO(ECCHOHATBLHON ACITEIBHOCTH, WMEOIINX
oOmue oOBeKTHl (yCIOBHUSA, IIETH) TpyAa, JUOO HHBIE CXOXKHE
XapaKTEPUCTUKH.

CopeiicTByronMi MOAAEPKAHUIO TPECTHXa CBoed mpodeccuu,

N JIP 17
OTpaciu U 00pa3oBaTEILHON OPraHU3aAIHH.

[IpyHumaromuii LHenM W 3a4a4d  HAYYHO-TEXHOJIOTMYECKOrO,
HDKOHOMHYECKOTO, HH()OPMAITMOHHOTO ©  COIIMOKYJIBTYPHOTO JIP 18
pasButus Poccun, roToBbId paboTaTh Ha MX JOCTHXKEHUE.

VYrpasnstonuii  cOOCTBEHHBIM TPO(HECCHOHATBHBIM PAa3BUTHEM,
pedIIeKCUBHO OLIEHUBAIOUIUN COOCTBEHHBIN KU3HEHHBIN OIIBIT,

KPUTEPUU  JIMYHOW  YCIEWIHOCTH, MPU3HAIOIIMKA  LIEHHOCTH AP 19
HETIPEPBIBHOTO 00pa30BaHMs,

CnocoOHBIN TeHEepUpOBaTh HOBBIC HJACH I PEUICHUS 3aJad

M(ppoBOM SPKOHOMHKHU, TEpPECTpauBaTh CIOKUBIIHECS CIIOCOOBI JIP 20

pemicHuA 3a1a4, BLIABUTAaTbh aJIbTCPHATHBHBIC BAPUAHTBI I[GflCTBHfI
C IOCIbIO BLIpa60TKI/I HOBBIX  OIITUMAJIBHBIX  aJITOPHUTMOB,
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MO3UIMOHUPYIOIUMA ce0si B CETU KaK pe3yNbTaTHUBHBIA U

IIPUBJICKATEIbHBIN YYaCTHUK TPYJOBBIX OTHOIIECHUM.

CaMOCTOATENIbHBI U OTBETCTBEHHBI B MPUHSATUM PEHICHUN BO
Bcex cdepax CBOSH JCATCIBHOCTH, TOTOBBI K HCIOJHCHHUIO
Pa3HOOOPA3HBIX COLMAIBHBIX POJIeH, BOCTPEOOBAHHBIX OHU3HECOM,

0OLIECTBOM M IOCYJ1apCTBOM

JIP 21

2. CTPYKTYPA U COIEPXAHME OBIEOBPABOBATEJILHOM IMUCLMILIVHEL

«XUMUS»

2.1. O6meM AMCUMINMHE M BMUIOH ydebHOM paboTs

Bupg yuebHoM paboTH

O6reM B uYacax

O6meM o6paBoOBaTEJILHOM NPOT'PaMMEI OMCLIMIIIIMHE 75
B T.4

OCHOBHOE cojepXxaHue 50
B T. U

TeopeTuueckoe obyueHUe 30
[IpaKTUYEeCKMEe 3BaHATUA 24
JIabopaTOPHEIE BAHATUA 10
IIpodeccnonanbHO-OPMEHTHPOBaHHOS COLepXaHue 6
(comepxaHMe NPUKIAZHOT'O MOIYJIS)

B T. Y

TeopeTHuUeckKkoe oOydeHMue 2
NpaxKTUYECKME BaHATUSA 4
[lpoMexyTOYHaAsT aTTecTaumust (3a4eT) 2
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2.2. TeMaTHYeCKMM IUJIAH M COJEPXaHME IUCLIMILIIMHEI

HamMmeHOBaHME Comepxaume ydebHOro MarTepmana (OCHOBHOe M mnpodpeccmoHaANIBHO- 08 5
. BeM OpMMUPYEMEIe
pasnesyioB u OPMEeHTHMPOBAHHOE) , JJabopaTOpHEEe M NPAKTHUYECKMEe BaHATHUSI, NPUKIAGHOM PP
Yacos KOMIIeTeHIIUN
TeM MORYyJb
1 2 3 4
OCHOBHOE CcoJepXaHue 50
Paspen 1. OCHOBH CTPOEHMS BelleCTBa
4
Tema 1.1. OCHOBHOE cozepxaHue 4 OK 01
CrpoeHuMe
ATOMOB Teopernueckoe obyuenmune 1
XYIMUYE CKUX
saeMenTon u |COBPEeMeHHas MOIEeJb CTPOEHUS aTtoma. CUMBOJIMYE CKUM SBBIK
npupona XYUMUY . XUMUUE CKUN BJIEMEHT . SJIeKTPOHHAaga KOHbUTYypauus aToma.
XUMMUe CKOM Knaccudpukaumsa XUMMUECKUX DJIEMEeHTOB (s-, p-, d-»3JeMeHTH) . BaJjieHTHHE 1
CBABU BJIEKTPOHEH. BajleHTHOCTE. SJIEeKTPOHHAaHA npmpona XVYIMUYECKOU CBA3U.
SIIEeKTPOOTPULATEJIbHOCTE . BMIBE XMMMUECKOM CBA3M (KOBAJIEHTHAas, MOHHAaL,
MeTaJIInYeckKasa, BOINOPOINHAaS) M CIOCOOE ee oOpasOoBaHMUA
[l[pakTHMYEeCKMe BaHATHUS 1
PemeHnre 3amaHMM Ha MCIOJIbB30BaHME XMMMYUECKOM CUMBOJIMKM UM HAa3BaAHUM
COeIMHEeHMM IO HOMEeHKJIAType MeXIYHapOoIHOTO Col3a TeOopeTUMUeCKkoM U

COCTAaBJIEHUS XUMHUUECKIUX
TUIOPUIOR M T.I.) U

NPUKJIAOHOM XUMMM ¥ TPUBMAJIBHBIX HAa3BaHUM IOJi4
bopMysl1 OBYXATOMHEIX COEIMHEHUM (OKCUIOB, CYJbBOMIOR,
OIPYTUX HEOPTaHMUECKMUX COeIMHEHUM OTIEeJIbHBEIX KJIaCCOB.
[I[paKTUUYECKME 3BallaHMsag Ha YCTAHOBJIEHME CBSAB3UM MEeXIy CTPOEeHMEeM aTOMOB
XYMUUECKUX BJIEMEHTOB U I[EePUOIUYECKMUM M3IMEHEHMEM CBOMCTB XUMUUECKMUX
3JIEMEHTOB U UMX COEIOMHEHUM B COOTBETCTBUM C IIOJIOXeHMeM IlepruoandyecKoMm
CUCTEMEI.
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Tema 1.2. OCHOBHOE cogepxaHue OK 01
[lepuonuuecKu OK 02
7 BaxKoH ™! [l[pakTHMYEeCKMEe BaHATUS
Tabamua .M.
MeHnejieepa [leproonueckasa CUCTEMa XMMMUeCKMX 3JieMeHTOoB .M. MeHpejsieera.
dusmueckmy CMEICH llepmomomueckoTro 3akoHa .M. MeHzeseeBa.
3aKOHOMEPHOCTHM M3MEHEHUS CBOMCTE XUMMUUECKUX BJIEMEHTOB, O0O0pasyeMbIX MU
IOIPOCTHEIX M CJIOXHBIX BEIEeCTB B COOTBETCTBUM C IIOJIOXEHUMEM XUMUUECKOITO
BJIeMeHTa B llepuoonMyeckoy cucreMe. MMPOBO33PEHUEeCKOe UM HaydHOoe
3HaueHuKe Ilepuonuueckoro 3akoHa .M. Meunpmemeera. IlporHosw .M.
MeHngpesieepa. OTKPHITME HOBEX XUMUUECKUX DBIJIEMEHTOB.
PemeHre NPakTUKO—-OPMEHTUMPORBAHHEIX TEOPETMUECKMX BaOaHMUM Ha
XapaKTepmns3alnn XUMUUECKUX 3JIEMEHTOB «MeTajiiMueckue / HeMeTaJIMdecCKue
CBOMCTRA, BJIEKTPOOTPULATEJIBHOCTD XUMMUUECKMX BJIEMEHTOB B COOTBETCTBUU
C MX DJIEKTPOHHEIM CTPOEHMEM U I[IOJIOXKEHMEM B IIEPUOOUUECKOM CHUCTEME
XUMUUECKMX DJeMeHTOB .M. MeHnmejsieera»
Pasgen 2. XuMMYecCKkMe peaKUum
Tema 2.1. OCHOBHOE copepxaHue OK 01
TUIIE
KM CKIX TeopeTnueckoe obyueHue
peaxkumm

Knaccudmkallys UM TUIMIH XUMUUECKUX PeaklUM C ydaCcTUMeM HeopTaHUUEeCKUX
BemecTB. COCTaBJIEHME yPABHEHUM peaKUUMV COeIMHEHMA, PasJIOXeHUH,
3aMeneHusa, obMeHa, B T.d. peakUuM I'OPEHMHI, OKMUCIIEHMA—-BOCCTAHOBJIEHUA.
YpaBHEHMS OKUCJIEHUMA-BOCCTAHOBJIEHMA. CTeleHb OKUCIeHUda. OKUCIUTEJb U
BOCCTaHOBUTEJL. COoCTabJIEHME UM YPaBHUMBAHUE OKUCIMUTEJIBHO-—
BOCCTAHOBUMTEJIBHEX PeakUMM METOIOOM 3SJIEKTPOHHOIO OajiaHca. OKUCIAUTEJIBHO-
BOCCTAHOBUTEJIBLHEIE PeaKUMM B IpUPOLOe, MIPOM3BOINCTBEHHEIX [IPOlLleCCax U
KUBHENEeATEeJIbHOCTM OPI'aHUM3MOB

Hpax'rmuecxne BaHATUA

KosimueCcTBEeHHBEIE OTHOIUEHUA B XVMUM. OCHOBHBEIE KOJIMUECTBEHHBEIE BaKOHH B
XVIMVVI ¥V pacCdeTel 10 YPaBHEHMAM XVMMYECKUX peaKLI,I/Iﬁ. MoJsip Kak enMHuila
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KOoJIMdecTBa BemecTBa. MoJddapHas Macca. 3akoHBEl COXpPaHeHMS MacCH U
SHEPIUN. 3axkoH ABoTampo. MoJiapHEIM obweM TasoB. OTHOCHUTEJIbHAad
IIJIOTHOCTB TasoB. PacueTe N0 ypaBHEHMAM  XUMMUECKMX  peakumm cC
MCIIOJIb30OBaHMEM MaccCH, oObeMa (HOpMaJlbHEE YCJIOBMA) I'al0B, KOJMUECTRBA
BelleCcTBa

Tema 2.2. OCHOBHOE copepxXaHue 6 OK 01
SJIEeKTPONIUTUYE OK 04
cras TeopeTnueckoe obyueHue 1
ouccouraumsa u B
MOHHLD OBMEH Teopusa BIIEKTPOJIUTUUYECKOM OMCCOoLMal M. VIOHEI. SJIEKTPOJINUTEL,
HEeRJIEKTPOJIUTE. PeaklUuy MOHHOTO oOMeHa. CoOCTaBJIeHMe pPeakKUUM MOHHOTO 1
obMeHa IyTeM COCTAaBJIEHMS MX IIOJIHEX W COKPAIUIEHHHX MWOHHHX YPaBHEHUN.
KMCIIOTHO-OCHOBHEE peaKUMM. 3alaHMsa Ha COCTAaBJIEHME MOHHEIX peaKUuM
JlaBopaToOpHEle BaHATUSA 2
JlabopaTopHasa pabora “TuIE XMMMUECKMX peakummn”.
ViccienoBaHMe TUIIOB (IO COCTaBY UM KOJIMYECTBY MCXOIHHIX U O0Opa3yoIMXCS
BEUEeCTB) M IIPMBHAKOB XUMMMUECKMX peakuui. [IpoBeneHMe peaKLUU¥ MOHHOTO 1
obMeHa, olIpelejieHMe Cpelbl BOIOHBIX PACTBOPOB. 3alaHMa Ha COCTaBJIeHUE
MOHHEIX peaKLUUuM
KouTponwsHas
CTpoeHHMe BelleCTBa UM XUMUUeCKME pPeaKLUUM 2
pabora 1
Paspen 3. CTpoeHMe M CBOMCTBA HeOPTaHMYECKUX BelleCTB 10
Tema 3.1. OCHOBHOE cogepxaHue 2 OK 01
Knaccupmrkaumsa OK 02
TeopeTnueckoe obyueHue 1
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4
HOMEeHKJIaTypa

U CTPpOeHUue
HeOpT'aHUUECKU
X BeIlEeCTB

[IpenMeT HEOPTaHUUECKOW XUMMM. KilaccudukaluMs HeOpTaHMUYECKUX BEUECTB.
[IpocTEle U CJOXHEE BeumecTBa. OCHOBHEIE KJIACCH CJIOXHBIX BeUEeCTB (OKCHUIEL,
TUIOPOKCUIL, KMUCJIOTE, COJIM) . B3aVMMOCBA3b HEOPTaHUUECKUX BEIECTB.
ATperaTHHE COCTOSHMUSA BelecTBa. KpucTallJiMueckue UM aMopbHBIE BemecTBa.
TUNEL KPUCTAJIJIMUECKUX peleTok (aToMHas, MOJIeKyJidpHas, MOHHad,
MeTaJIIMueckas) . 3aBUCHMMOCTE (MBMUECKMX CBOMCTB BemecTBa OT TUIIA
KPUCTAJIJIMUECKOM PeleTKM. 3aBUCUMOCTE XMMUUECKOM aKTMBHOCTM BEIECTB OT
BUIA XUMMUYECKOM CBA3M UM TUIA KPUCTAJJIMUECKOM pelleTKM. I[IPUUMHE
MHOT'OO0Opasmusa BelEeCTB

Hpax'rpmecxue BaHATUA

HoMeHKIaTypa HEOPTaHMUYECKMX BEUEeCTB: HAa3BaHME BeleCTBa MCXOIOA M3 UX
XUMUUECKOV QOPMYJIEl MM COCTAaBJIEHME XUMMUUECKOM QOPMYJIEl MCXOOS U3
HasBaHMA BelleCTBa NO MexOyHaponHoMu (MIONIAK) mim TpMBMAJILHOM
HOMEHKJIaAType.

PemeHre NOpakTUYECKMX  3amaHMil 0O  KJlaccubmkalumy, HOMEHKJIaAType

u

XUMMYECKMM (QOopMyJlaM HeOpTaHMUYECKMX BEUIeCTB PAa3JIMUHEIX KJIAaCCOB (yTapHHM

Iras, YI‘J'IGKI/ICJ'H:Iﬁ ras, aMMmak, Tr'amieHad n3pecCThb, HeTralumeHasa n3BECTb

4

InmMmrbeBad COIoa " npyrmx) . Ha3elBaTb M COCTABJIATH (l)OpMyJ'H::I XVIMMYECKMUX

BEUIeCTB, OIpenesyiaTh NPMHANJIEXHOCTb K KJaccy.

VICTOUHMKM XMMMUECKOM MHOoOpMaLMM (CPenCTB MaCCOBOM MHOOpPMalMUM, CETH
VMHTepHeT M mpyrue) . [lomMCk mMHOOpMaLMM IO HA3BaHMAM, MISHTHUOUKATOPAaM,
CTPYKTYPHEIM QopMyJiaMm

IIK...

Tema 3.2.
OUBUKO—
XVMmMue CcKue
CBOMCTRA
HEeOpTr'aHUUEeCKU
X BellecTB

OcHOBHOE conmepxaHme

TeopeTnueckoe obyueHue

MeTamnmnel. OfOmme ©OQOuU3NUECKMEe U XMMMUECKME CBOMCTBa MeTaJijioB. Cnocob
IOJIyYeHMUS . 3HaueHMe MEeTaJIJIOB u HeMeTaJlJIOB B nprUpone
XMBHENEATEJIBHOCTY UYEJIOBEKA WM OpPITaHM3MOB. Kopposmsa MEeTajlJIOB: BUL
KOpPpO3uUM, CIOCOOB 3allMTH METaJIJIOB OT KOPPO3UMU

bI
n
bBI

HemeTassl. Obume dmsmueckue M  XUMWUYECKMUE CBOMCTBA HEeMeTaJlJIOB
TunmMuHee CBOMCTBAa HeMeTaJlJIOB IvV- VII TPy, Knaccudmrkaumsa

n

OK 01
OK 02
IIK...
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HOMEHKJIaTypa COEeIMHEHMU)M HEeMeTallJIOB. KpyTOoBOPOTH OMOTEHHHX 3JIEMEHTOB B
npupone

XMMUEeCKMEe CBOMCTBAa OCHOBHEIX KJIACCOB HeOpTI'aHMYECKNMX BeElUeCTB (OKCM,HOB,

TUIPOKCUIOB, KMCJIOT, COJe¥ M IOp.). 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB 2

IIPOCTHEIX BEUEeCTB, BOIOPOIHEIX COEIMHEHMM, BEICHIMX OKCUIOB M TUIPOKCHUIOB

[IlpakTHMYeCKkMe SBaHATHUST 2

CocrTaBJjieHMEe YPaBHEHUM XUMMMUECKMX PeaKUMM C ydacTMeM NOPOCTEIX M CJIOXHEIX

HeOpTaHMYEeCKUX BemecTB: MeTaJlJIOB M HEMeTaJlJIOB; OKCUIOB MeTaJlJIoR,

HEMETAJIJIOB M aMPOTEPHEIX DJIEMEHTOB; HEeOPTaHMUECKMUX KMUCJIOT, OCHOBAHUN U

aM@OTEPHHX TI'MIOPOKCUIOOB,; HEOPIaHMUECKMUX COJIeM, XapaKTepu3yolux UX 5

CBOMCTRA.

PemeHre TMIPaAKTUKO—-OPUEHTUPOBAHHEIX TeEOopeTUUYeCcKUx 3allaHuM Ha CBOMCTRBRA,

cocTaB, IoJiydyeHMe U 0Oe30lacHOe MCIOJIb30BaHMe BaXHEMIMX HeOopTaHUYeCKUX

BEUECTBE B OHTY M NPAKTUUECKOMN IOEeATEeJIbHOCTM UYeJiOoBekKa
Tema 3.3. OCHOBHOE copepxXaHue 2 OK 01
NoeHTUOMKALMS OK 02
HEOpPTAHNYE CKI JlaBopaToOpHEIe BaHATHUSA 2 OK 04
¥ BEMeCTs JlabopaTopHasa pabora «VOeHTUudbMKaLMs HEOPTaHMUECKUX BeHEeCTB».

PenleHre BKCIEPMMEHTAJIBHEIX 3alad I[I0 XUMMMUYECKMM CBOMCTBaAM MeTaJlJIOB U

HEMEeTAaJIJIOB, IIO PacClOo3HaBaHMUIO U IOJYUYEeHMI0 COeIVMHEHUM MeTaJlJIOB U

HEMETAaJIJIOB . 2

NneHTmdUKaLMa HeOPTaHMUeCKMX BelleCTB C MUCIHOJb30BaHMEM UX OU3UKO-—

XUMMUECKUX CBOMCTB, XapaKTEePHHEX KaueCTBEHHHX peakiul. KauecTBeHHHE

peaxkuuy Ha cyabdaT-, KapboHAT- M XJIOPMI—-AaHMOHBE, Ha KAaTMUOH aMMOHMSA
Paspen 4. CTpoeHMe M CBOMCTBA OpPTaHMYECKUX BElleCTB 20
Tema 4.1. OcHOBHOE cofepxXaHMue 2 OK 01
Knaccubukaumsa IIK...

TeopeTnueckoe obyueHue 1
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, CTpOeHue u

[TogaByieHUe U pazsBuUTHE OpI‘aHquCKOﬁ XMV KaK HayKIN. HpenMeT

HOMEHKJIATypa |OPTaHMUYeCKOM XMMuUM. MeCcTOo M 3HaueHMEe OPTaHMUECKOM XVMMMM B CHUCTEMEe
opraHmyeckmx |€CTECTBEHHHIX HAyK.
BeleCTB XyMmMyeCcKoOe CTPOeHMEe KaK IOpSIOOoK COeOMHEHMS aTOMOB B MOJIEKYyJIE COTIJIACHO

X  BaJIEHTHOCTU. OCHOBHEBEIE  IIOJIOXEHUSA  TeOPUM  XUMMUECKOT'O CTPOEeHUH

OpTraHMUYeCKMX COeIMHEeHUN A.M. ByrTmnepora. YTIJepOOHEIN cKeJieT

OpPTraHMYEeCKOM MOJIeKyYJbEl. 3aBMCHMMOCTB CRBOMCTB BEIECTB OT XUMMMUECKOTIO

CTPOEHMUSA MOJIEKYJI. V30MepMs M M3OMEPH.

[lonartre o OQYHKUMOHaNIBHOM Tpynne. Paiukaj. I[IpUMHUMOE KJIaCCUOUKALUM

OpTraHuYeCKMX COeOMHEHUN . MexnyHaponoHasd HOMEHKJIaTypa u IPMHLMIIEL

HOMEHKJIATYPE  OPTaHUUYECKUX  COEeIMHEHUM. Ilonarue 06 as0TCcoIepXallMx

COenMHEeHUIX, OMOJIOTMUECKM  aKTUBHBEIX  BelecTBax (yrnjgeBonmax, XmUpax,

benlxkax M @OpP.), BHCOKOMOJIEKYJISPHEIX COeIMHEeHuax (MOHOMEp, I[OJIMMEDP,

CTPYKTYPHOE 3BEHO)

[l[pakTHMYEeCKMEe BaHATHUS 1

HoMmeHKkJIaTypa OpTaHUYeCKMX COeIMHEHMUM OTIEeJIbHEIX KJIaCCOB (HAaCHIIEHHHE,

HEeHACHIIEHHBIE UM apoMaTMUecKHue yIJIEBOIOPOMIB, CIUPTH, OGeHOJH, aJibIeTUIH,

KEeTOHH, KapOOHOBEE KMCJOTEH M m»Op.) CocTaBJieHMe IIOJIHEX ¥ COKpPAalleHHBIX

CTPYKTYPHEX GOpMYyJI OpTaHUUYeCKMX BeUeCTB OTIEeJIbHEIX KJIaCCOB, MCIONL3yS 1

X HaszsBaHMA IO CUCTEeMaTMUeCKOM U TPUBMAJIBHOM HOMEHKJIAType (2TUieH,

alueTusieH, ITJIMUepPHuH, OQeHoJ, JdopMalbIerun, YKCycHasd KMUCJIOoTa, TJIMLMH) .

PacueTh npocTenmemn bopmyJiB OpPTaHMYECKOM MOJIEKYJIH, ucxonsa us

BJIEMEHTHOTO cocTaBa (B %)
Tema 4.2. OCHOBHOE CcoOgepxXaHue 11 OK 01
CromicTBa OK 02
OpranMue KX TeopeTnueckoe obyueHmue 6 oK 04
COenMHEeHUM K.

dUBUKO-XUMMUECKME CBOMCTBAa OPIaHMUECKUX COeIMHEHUM OTIOEJIbHBEIX KJIaCCOB
(ocobeHnHOCTHU KJIaccubmukaumum n HOMEHKJIA TYPH BHYTDPU KJacca;
TOMOJIOTUMUECKUM psan u obmasa odbopMmyJa; u3oMepus; Gu3Mueckme CBOMCTBA;
XUMUUECKME CBOMCTBA,; CIHOCOOB IOJYyUYeHUs) :

23




— IpemnesibHBEIE YIJIEBONOPOIE (aJIKaHH M LMKJIOAJIKAHE) . ['OpeHMe MeTaHa Kak
OOVMH M3 OCHOBHHIX MCTOUHMKOB TeIlJla B I[IPOMHBIIJIEHHOCTM MU ObTY. CRBOMCTBA
IPUMPOIHEIX YTJIEBOINOPOIOB, HAXOXIEHMEe B NPMUMPOIe U NPMMEeHeHMe aJIkaHOB;

- HernpenesbHEEe (aJIkeHs, AJIKVMHEL U aJIKaIVEeHE!) u apoMaTuyueckKkme
yIJIeBOOOpPOIOrl. I'OpeHMe alleTujieHa KaK MCTOUHMK BEICOKOTEMIIEPATYPHOTO
IJlaMeHM IOJiS CBapKM M pPe3KU MeTaJlJIOB

— KHUCJIOpOILCOoIepXalle COenMHeHMs (COMpThl M (QeHOJIB, KapOOHOBEE KMCJIOTEH
1Z B@Mpﬂ, ajpgermael M KeTOHBI, XMPEHIL, yPHeBOﬂH). HpaKTMHeCKoe IIPVMIMEHEHNME
STUJIEHTJINKOJIA, TJIMLEepUHa, benomna. [IprMeHeHUE dopmanbmermuna,
aluerTanpnermoa, YKCYCHOM KMCJIOTEHI. Mela Kak COJM BHCIMX KapOOHOBEIX
KMcJoT. MoomMe CBOMCTBAa MEIJIA

- asoTcomepxamye COeIMHEHUS (aMMHEL u AMMHOKMCJIOTHL, BeJku) .
BEICOKOMOJIEKYJISPHEIE coenmMHeHUs (cuHTeTHUeCKHUe u BUOJIOTUUECKU —
aKTUBHEE) . MOHOMEP, MOJNMMEP, CTPYKTYpPHOEe 3BeHO. llomuMepus3alums >TujeHa

KaK OCHOBHOE€ HallpaBJIeHMe €I'O MCIIOJIb3OBAHVA.
I'eHeTueckasa CBA3b MEeXOy KJjlaccaMmm OpPT'aHNYECKMX CcOoenMHeHUM

[lpakTHMYEeCKMEe BaHATUS

CBoMCTBa OPTaHMYECKMX COEeIMHEHMM OTIENbHEX KJIACCOB (TpuBMAJNbHAA U
MEeXIOyHapoOHasad HOMEHKJIaATypa, XUMMUeCKMe CBOMCTBa, CIOCOOH MOJIydeHMA) :
npeneyibHEE (aJIKaHBl M LMKJIOAJIKAHH) , HeNpeXeJibHEEe (aJIKeHB, aJIKMHBEL U
AJIKaIOMEHE) UM apoMaTU4YeCKMe yIJIeBOLOPOIbl, CIHMPTEL U (QEHOJIB, KapOOHOBHE
KMCJIOTEL ¥ 2QUPEH, anmpmermnsl M KETOHH, aAMMHBEL M aMMHOKMCJIOTEHI,
BEICOKOMOJIEKYJIAPHEIE  COEeNVHEHMA. S3amaHug Ha  COCTaBJIeHUME  ypaBHEHUN
XVMMYECKHMX PeakUMM C YydacTHMEM OpPTaHMUeCKMX BeUeCTB Ha OCHOBaHUM UX
cocTaBa M CTPOEeHUA

CocTaBJeHMe CXEeM peakKuun (B TOM dYMCJIe O [NIPEOJIOXEHHBIM LEelNodYKaM
npeBpaueHun) , XapaKTEPUIYIIMX XVYIMUYECKUE CBOMCTBAa OpTraHMYEeCKUX
COeOMHEeHMUM OTIEJIbHEIX KJIACCOR, CIoCcOOE MX TIIOJIYyUYeHMS U Ha3BaHUe
OpraHnYeCKUX COeIVHEHUN 10 TPUBMAJIbHOM NIV MEeXIYHapPOIHOM

CUCTEMaTUUECKOM HOMEHKIIATYype.
PemeHnre NOpPakTUKO-OPMEHTUPOBAHHEIX TEOPETUUECKMX 3aZaHMM Ha CBOMCTBA
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OPTaHNYEeCKUX COeIVHEHUNM OTIOEJIbHEX KJIACCOB

JlaBopaTopHas pa6ora

JlabopaTopHasa paboTa “llpeppaleHna OpTraHU4YeCKUX BelleCTB npn
HarpepaHum" .

[lonyuyeHre >TUJIeHa M W3Yy4YeHMe ero CBOMUCTB. MomelmMpoBaHME MOJIEKYJ U
XVMMMYECKMX IIpeBpalleHMil Ha IpMMepe 5TaHa, STUJIeHa, aleTuJieHa M Ip.

Tema 4.3.
NoeHTUdUKaUmUS
OpPTaHUYECKUX
BemecTB, uX
3HaAUeHue u
IpMMEHEHME B
OLITOBOM U
IPOM3BOIACTRBEH
HOM
OesaTeJIbHOCTU
yeJjioBeka

OcHOBHOE comepxaHmne

Teopewmqecxoe oBbyueHne

Buoopraumnueckue COeIVHEeHMA. [TouMeHeHME u OuosioruuecKkas PoOJIb
yrJjeponos. OKMCJIJIEHME YIJIEBOINOB — MCTOUHUK DHSHEPIUM XUBEX OPTAaHUSBMOB.
OBJjlacT NPMMEHEHMSA aMMHOKMCIIOT. [IpeBpameHuda OeJIKOB NMIIM B OPIaHU3ME.
Buosormueckue OQyHKUMM OeJKOB. BuojJormdeckme OQyHKUMM XUPOB. PoJb

OpPaHquCKOﬁ XVIMIMVI B PeEUIEeHUN npo@neM numepoy 6e30MaCHOCTHU

Posb OpPTaHUYEeCKOM XVIMUU B peueHmnn npobJyeM SHEPpTreTUYEeCKON
0e30nacHOCTM, B PAa3BUTUM MeIOMLMHE, CO3IOaHMM HOBHIX MaTEpMaJiOoB, HOBHEX
VMCTOUHMKOB DHepI'MM (ajlbTepPHATUBHEE MCTOUYHMKM 5BHepruM). ONaCHOCTDH
BOBIEVCTBMUSA HAa XMUBHE OPITaHM3ME OPIaHMUECKMX BEUIECTB OTIEJIbHEIX KJIaCCOB
(yrmeromoponsl, CIIMPTHL, benoH, XJIOpOpPTaHnudeCcKue IPOM3BOIOHEIE,
anbOoerunosl M IOp.), CMBICJ I[IoKasaTeJd IIpelelJibHO HOOINYyCTMMOM KOHLeHTpaluu

JlaBopaToOpHsle BaHATUSA

JlJabopaTopHasa pabora: “WmeHTHOUKALMS OPITaHMUECKUX COEOMHEHMMV OTIOeJIbHBIX
KJjlaccos”

NneHTHdMKaALMA OPTAHMYECKUX COENUMHEHMM OTHEJIBHEIX KJIACCOB (Ha IIpUMEpe
ajbOermnos, Kpaxmasa, YKCYCHOM KMCJIOTHI, BenkKoB 17 T.I.) c
MCIIOJIB30BAaHMEM nx @MSMKO—XMMMHGCKMX CBOMCTB 12 XapPaKTEPHEX
KAaUYEeCTBEHHEIX peakuu. HeHaTypauus Oejyika IIpM HaT'peBaHuUM. LBeTHHe

pearumum 0eJIKkOB . BOBHMKHOBEHME AHAJIMTUUECKOTO CUMI'HAajJla C TOUKU 3pPEeHMA

OK 01
OK 02
OK 04
IIK...
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XVIMMYEeCKNMX TIIpoLueCCOB IIpM IIPOTEKAHUM KadyeCTBEHHOM peaxrumnyu, [IO3BOJISKIEN
MH@HTM@MHMPOBaTb IIpenJIOXEeHHBIE OpPpI'aHMYECKME BelleCTBa

KornTposneHas o
paGora 3 CTpyKTypa M CBOMCTBA OPI'aHMUYECKUX M HEOPTaHMUECKMX BeIUEeCTB
Pasmen 5. KMHeTM?eCKMe M TepMOIOMHaMMUMYECKME SaKOHOMEPHOCTM IIPOTEKaHMS XMMUYECKMX
peaxkumn
CKOpOCTB OcHOBHOE coOnepxXaHne OK 01
XVIMUYE CKUX OK 02
peaxkunm. IK..
XyMMdeckoe
paBHOBeCHE
TeopeTnueckoe obyueHue
CKOpPOCTE peakumuu, €e BaBMCHMMOCTB OT Pa3JIMYHEX (aKTOpPOB: MNPUPOILE
pearmpymoumx BelwecTsB, KOHLIEHTpalMM pearmpymoinmMx BelecTB, TEMIIEPaTYPE N
nJjoman PeakKLMOHHOM TIOBEPXHOCTU.TENJIOBHEROPEKTH XUMUUECKUX pPeaKLUn.
9K30-U DHIOOTEPMUUECKME, peakLUu.
ObpaTUMOCThL  peakKLUuM. XMMUeCcKoOe paBHOBECHME U eTo CMelleHMe 1101
OEeMICTBMEM pPa3JIMUHEIX (aKTOPOB (KOHLEHTpalud peareHTOB WM [IPOLYKTOB
peakuuy, HOaBJIeHMe, TeMIepaTypa) OJId CO30aHMA OINTUMAJIbHBEIX YCJIOBUN
IPOTEeKaHMA XUMMMUeCKMX Ipoueccob. IllpmHumn JlellaTense
[[pakTHYECKME BaHSTUS OK 01
OK 02
PemeHre NPakTUKO-OPUEHTUPOBAHHEIX 3alaHMM Ha aHalu3 (QaKTOoOpoRBR, BIMSOIMX K.

Ha  W3BMEHEeHUe CKOPOCTM  XMMMUECKOM  peakuuu, B T.4. c IO3ULUN
BSKOJIOTMUECKM LejlecooDpasHOIO NOoBemeHUsa B ObBTYy M TPYOOBOM IeSATEJIBHOCTU
B lLeJyIaX COXPaHeHMS CBOETO 3HOOPOBbS UM OKpyXawleM IPMPONHOM Cpenbl.

PemeHre OpaKTUKO-OPUEHTUPOBAHHEIX 3alaHMM Ha I[IpUMMeHeHMe nOpuHuuna Jle—
MaTenbe IOJIA HaXOXIOeHMAa HallpaBJIEHUA CMelleHM A pPaBHOBECUA XVMUUECKOM
pPearumum 12 AHaJIn3 @aKTOpOB, BJIIMIAOINX Ha CcMelleHMe XVIMNYEeCKOTI'O
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PaBHOBECHUA

Pasgmen 6. PacTBOPH
Tema 6.1. OcHOBHOE cogepxaHMue OK 01
[ToHaTHMe © OK 02
pacTeEOpax TeopeTnueckoe obydueHue 0K 07

PacTeOpEeHNUe Kak OMBUKO-XUMMUE CKUN npolecc. PacTBOpPEL. CrnocoOmr K.

IPUTOTOBJIEHUS pPacTBOPOB. PacTBopuMMOCTL. Maccoras IOJIS PacCTBOPEHHOTO

BemecTBa. CMBICJ IoKazaTessd IMIpelellbHO JONYyCTMMOM KOHUEHTPpauuMu U eTo

MCIIOJIE30BAaHME B OlleHKe DKOJIOTMUEeCKOV 0e30IacHOCTHU.

[lpaBMJIa BKOJIOTMUECKM I1ieJjlecoofOpasHOTOo IOoBelIeHusda B OHTYy U TpPyIOBOMU

OesaTeJIbHOCTM B  LeJigdxX COXPaHeHMsa CBOEeIr'0 3IO0POBbA UM  OKpyXawlel

IPUPOIOHOM cpensl; OIIaCHOCTb BO3IOEMCTBUS Ha XVBBIE OpPI'aHU3MEL

OIpeneJIeHHEIX BEUEeCTB.

PenmeHre NPaAKTUKO-OPUEHTUPOBAHHEIX PaCUETHHX 3alaHu¥ Ha  PacTBOPEH,

VICIIOJIb3YEMEIE B OBITOBOM U IIPOM3BOOCTBEHHOM HOEATEJIBHOCTM YeJIOBEKA
Tema 6.2. OCHOBHOE cConepXaHMe OK 01
MccrnenoraHue OK 02
CBOMCTB naéopaTOpHHe BaHATUSA OK 04
pPacTBOpPOB IIK...

JlabopaTopHasa pabora «IpUTOTORJIEHME PACTBOPOB».

[IpyroToOBJIEHME PACTBOPOB 3aIaHHOU (Mmaccoso, %) KOHLEeHTpauum (c

IPaKTUKO—-OPUEHTUPOBAHHEIMM  BOIPOCAaMM) 1 omopenesyieHue  Ccpensl  BOIHEX

PacTBOPOB.

PemeHnre 3amad Ha NOPUTOTOBRJIEHME PaACTBOPOB
IIpodeccrnonanbHO-OPMEHTHMPOBaHHOE CcomepxaHme (copepxaHue NPUKIAZHOI'O MOKYJIS)
Paspmesn 7. XuMusi B GBITY M IPOMBBOILCTBEHHOM HEeSTEeNBEHOCTM dYejioBekKa OK 01

OK 02

Xymya B OBITY |OCHOBHOE COfepXaHMe OK 04
. OK Q7

IIpOM3BOOCTBEH

TeopeTnueckoe obyueHue
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HOM Hopenmme OOCTMXEHUS XUMMMUECKOM HAYKM U XUMMUMUECKOM TexXHOJIOT'MM. PoJib IIK...
OeSaTeJIbHOCTU | XUMUU B obecreueHumn DKOJIOTUUECKON, SHEPIEeTUUECKON u IMieBoOM
yeJjioBekKa ©e30MacCHOCTM, Pa3BUTUM MeIMIIMHHE. [IpaBuja IIOMCKa M aHaJiu3a XUMUUECKOM 2
nHGOpPMaLI UM u3 PasJINYHEIX UCTOUHUKOB (HayuHasa u yueOHO-Hay4dHas
auTeparypa, CpencTBa MacCoOBOM MHOoOpMaLMM, CETb VHTEpPHET)
[[paxkTUyeckne BaHSITUST
[lomck M aHaIM3 KEeMCOB O IIPMMEHEHUM XUMUUECKMUX BeEUIeCTB UM TEeXHOJIOTUM C
yyeToM Oynoyuey npodecCHMOoHalIbHOM IOeATeJIbHOCTM IO TeMaM: BaxHeMume
CTPOUTEJIbHEIE MaTepHualsitl, KOHCTPYKLMOHHBIE MaTepHualJikl, Kpacku, CTeKJo,
KepaMm1ka, MaTepMaJibkl  OJid DIIEKTPOHUKY, HaHOMaTepMalJlbl, TEeKCTUJIbLHEIE 5
BOJIOKHa, MCTOUHMKM DHHEPIUM, OPITaHMUECKMEe U MMHepaJibHbBle YIOOpeHUHd,
JIEKaPCTBEHHEIE BelleCcTBa, OBTOBaS XUMHUA.
BammTa:llpencTarjieHVe PesyJIbTAaTOB pelleHMSa KeMCOB B QopMe MMHM-IOKJIala
C Ipe3eHTaluen
[[poMexyToOuUHasT aTTecTauusi NO IOUCLUMIUIMHE (3ader) 1
Bcero 50
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3. YCJOBWMS PEAJIMBALIMM [POT'PAMME OEIEOEPABOBATEJILHONU
OUCLOUILIINHEL

3.1. TpeboBaHuMss K MMHMMAJILHOMY MaTepPMUAJIBLHO-
TeXHNYEeCKOMy oObecnedeHuIo

HOnsa peanuzauum NpoTpPaMMbEl  IOUCLMUIIJIMHEL  IOOJIKHE  OBITH
NpenyCMOTPEHE CJleoylllMe CIelMalibHbBle TIIOMEelleHUS: YUueOHBIM
KaOUHET XUMUU W/UIM yueOHOM XUMMUeCKOM JjiabopaTopun.

O6opymoBaHMe yuebHOTO KabmuHeTa (HAINIAOHEIE OCO6Ms) :
HaOOPH IMapoOCTEePXHEBHIX Momesien MOJIEKYJI, MO eI
KPpUCTAJIJIMUECKUX  PeleToK, KOJIJIEKLIMM  MIPOCTHIX U  CJIOXHBIX
BEUECTB U/WMIM KOJUIEKLUM I[IOJIMMEPOB; KOJIJIEKUMS TOPHHIX I[10POI
U MMHepaJsios, Tabnuia MeHnersieera, yudeOHBEe OUIIBMEBE, LIUOPOBHE
obpasoBaTeJIbHEIE PEeCYPCH.

TexHMUYECKMe cpexncrea oBbyueHMs : KOMIIBLIOTED C
YCTPOMCTBaMM BOCIPOU3BENEeHMA 3ByKa, I[IPUHTEP, MYJbTUMEOMA—
MIPOEeKTOP C DKPAaHOM, MyJIbTUMMeIMMHas IOoCKa, yKa3KkKa-Ipe3eHTep
OJ1a NpeseHTalul.

O6opymoBaHme JjlabopaTopmm u paboumx MecT JnabopaTopwn:
MEH3YPKM, NIUIETKM-KaleJbHUIE, TEPMOMETPE, MUKPOCKOI, JIYIIH,
IIpeaIMeTHEE 17 IIOKPOBHEIE CTeKIla, TIJIaHIIe ThI IOJIA KalleJIbHBIX
peaxkuum, bunpTpPpOBAJNIbHAA Oymara, [IPOMEIBAJIKY, CTEKJIAHHEIE
NIpoOMPKM, PEe3MHOBEE NpoOku, GoHapMKy, HaAOOP pPEeaKTUBOB,
CTEeKJISHHBIE [1aJIOUKM, WMTATUBE OJIS NPOOMPOK; MEPHBE ULUMIJIMHIPH,
BOPOHKM CTEKJISHHEIE, BOPOHKM IeJIMTEJIbHBIE ULUMIMHIOPUUYECKUE
(50-100 MJy1), cCcTynokKmM C nOecTtukoM, bapdopoBEE UallKM, OUHIIETH,
GMIIb TPHL OyMaxHbE , BaTa, MapJid, YaCOBEIE CTeKJia,
BIIEKTPOINJIUTKY, JlaboOpaTOpPHBIE MTATUBE, CIMPTOBEE TOPEJIKM,
CruukyM, nOpmbop OJg I[IOJIydeHMsS Ta30B (mnn  npobupka C
Ta300TBOOHOM TpPyOKOM) , IOepXaTenu OJjd NPpOOUPOK, CKJIISHKM IOJid
XPaHEeHUS PeaKTUBOB, pasdaTOUYHBEIE JIOTKM; XMMMUECKME CTaKaHE
(50, 100 m 200 wMJ),; woaTeam; IIMHILIETH,; TUTEJbLHBE [UIILH;

CEeKyHIOMEPH (TamMeprl), MepHbele Opodbupkm (Ha 10-20 wmma) wu

MepHbBle KOJIOBI (25, 50, 100 m 200 w™mm), BomsHasa OaHsa (MU
TepMOCTaT), CTEeKJIAHHBE I[IaJIOUKM; KOHMUEeCKMEe KOJIOH  OJid
TUTPOBAHUA (50 m 100 wMJI); MHIMKATOPHBE [IOJIOCKM  IJis
onpenejyieHusa pH " CTaHIapTHAaHA MHIOVMKATOPHAaNa mKaJa;
YHMBEPCAJIbHEM MHIOMKATOP,; ounerku Ha 1, 10, 50 wMun (mam
nozaTopel Ha 1, 5 wm 10 wMi), OopeTku nOjad TUTPOBAHMUA,
MenouumMHckue mnpuiel Ha 100-150 M1, JsabopaTopHele u/Wn
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aHaIUTUYeCKMe BecCe, pH-MeTps, CcywmiabHBEM wmKad, m Op.
JabopaTopHOe OOOpyIoOBaHME.

3.2. NubpopmaumoHHOE obecrneueHMe peanmsauuyM IPOI'PaMMEI

1. Hia peanmusanumnm IIpOoIPaMMEL OMOIMOTEUHEIN boHn
oOpa30BaTEJIbLHOM OpTaHM3aluUM OOJIKEH MMEeThb I[IedYaTHHE U/WUin
BJIEKTPOHHBEIE OOpasoBaTeJIbHEE U  MHQOPMaLMOHHBIE PEeCYpPCH],
PEKOMEHI OBAHHEE 1A MCIIOJIb30BaHUA B obpasoBaTeJIbHOM
npoluecce, He crapuwe 5 JeT C MOMEHTa M3OaHMA.

2. PexoMeHIyeMble  IIedaTHBE M3OAaHMA [0 peanu3alnu
obmeobpasoBaTEeJIbHOM IOUCLUMUIIJIMHEL [IPEeOCTaBJIEHE B METOOUUECKUX
PEKOMEeHIaUMAaxX [0 OpraHM3auumM OOydYeHMUd.

4. KOHTPOJIb M OLEHKA PE3YJILTATOB OCBOEHMA
OBIEOEPABOBATEJILHOM OUCLIMAIIIMHEL

KoOHTpOJIE M OlLleHKa pe3yJlbTaToB OOYyUeHUS OCyUWEeCTBJIAEeTCH
npenomaBaTeJyieM B IIpOollecce NPOBeOeHMA IMNPaKTUUECKUX 3BaHATUM
n JabopaTopHEIX pPaboT, TeCcTUMPOBAHMUSA, a TaKXe BHIIOJHEHUA
obyyariMMIMC A VHOVBMIOYaJlbHBEIX 3amaHumn, [IPOEKTOB,
VCCJIeOOBaHUM. PesyJibTaTH obydeHusa onpenesignT, uTo
obyuyawpmmecsa OOJDKHBI SBHAThb, [IOHMMATh UM IOEMOHCTPUPOBATH IIO
3aBEPUEHUM MI3YUEHUA OUCLUIIJIMHEL.

s bopMMpPOBaAHUS, KOHTPOJIA u OLIEHKM pPesyJIbTaTOB
OCBOEHMS y4UeOHOM IOUCLMIIJIMHEL MCIOJIb3YyEeTCHd CHUCTEMa OLIEHOUHBIX
MEPONPUATUN, IpencTaBJIdnlla g cobon KOMILJIEKC y4ueOHBIX
MEPONPUATUM, COIJIaCOBAHHEIX C pes3yJjbTaTaMu Oo0OydeHud U
cbopMyIMPOBaHHEX C yudeToM OI'OC COO (npeIMeTHBE pPe3yJibTaTH
no gucuunamHae) mu dI'OC CIIO.

Monynes/Paspgen/Te THurel OLIEHOYHEBIX
Ne OK/IK Ayas/ Aen/ PesynesTaT OByueHMUS o .
Ma MEepOIPUSTUN

I OcHoOBHOE cogepxaHue

1 Pasgmen 1. OcHOBH |$OpMyNIMpPOBaThH
CTpPOEeHUsS 6aso0BHEe MOHATHUS U
BeuecTBa BaKOHBl XMMUU

1.1|0K 01 CrpoeHre aToMok |CoCTaBJIATH 1. Tect «CTpoeHMe
XVIMNYEe CKMUX XVIMMYEe CKUe @OpMyHH ATOMOB XVIMMNUECKIUMX
BJIEMEHTOB U coenMHEHUM B 3JIEMEHTOB U MNpMpoIa
npmupona COOTBETCTBMUM CO XVIMUUECKOM CBSA3U».

XMMUUECKOM CBS3U |[CTEeleHbI OKMCJIeHUS|2. 3amaum Ha

BJIEMEHTOB, MCXOIS |QOPMYyJI IBYXaTOMHBIX

XVIMNYECKUMX COCTaBJIEeHME XVIMNUECKMX
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OK/IIK

Mopyns/Pasnen/Te
Ma

PesyneTaT OBydYeHUs

Tunel OLI@HOYHBIX
MEepPOIPUSITHIA

13 BaAJIEHTHOCTUM U
BJIEKTPOOTPHULIATETBH
ocTHU

coemuHeHUM (OKCHUIOB,
CyJnbdMIOOB, I'MOPULOOB U
T.II.) .

3. BamaHusa Ha
MUCIIOJIb30BaHMeE
XUMMUECKOM CUMBOJIMKM U
Has3BaHUM COEIMHEHUM I10
HOMEHKJIaType
MEeXIOYHAapPOOHOT'O COol3a
TEOPEeTUUEeCKOM U
OPUKIIAOHOY XUMUU U
TPUBMAJILHEIX Ha3BaHUM
OJIS COCTaBJIEHUSA
XUMUUECKUX QOPpMYJI
IOBYXaTOMHBIX COEeIMHEeHUMN
(oxkcumor, CyJIbLOUIOR,
TUIPUOOB M T.I.) U
OIPYyTMX HEOPIaHUYECKUX
COeIVHEHUM OTIOeJIbHBIX
KJIACCOB

OK 01
OK 02

[lepuonmnueckum
3akK0OH M Tabiuiia
O.V. MeHnereeBa

XapakTepusoBaTh
XUMUUECKUE
DJIEMEHTH B
COOTBETCTBUM C UX
[IOJIOXEHMEM B
IepruoOM4eCcKoOm
CUCTEME XUMMUECKUX
sjeMeHTOoB .M.
Meungpesieera

1. TecTt «MeTanamMuyeckKue
/ HeMeTamMuecKue
CBOMICTRA,
BIJIEKTPOOTPULATEJILHOCTD
¥ CPOINCTBO K DBJIEKTPOHY
XUMUUECKUX BJIEMEHTOB B
COOTBETCTBUE C UX
BJIEKTPOHHEIM CTPOEHMEM U
[IOJIOXEHMEM B
[IEPUOONUECKOM CHUCTEME
XUMUUYECKUX BJIEMEHTOB
.M. MeHpersieera».

2. IpakTuyeckue 3alaHUSa
Ha YCTaHOBJIEHME CBA3U
MeXIy CTPOEHMEM aTOMOB
XUMUUYECKUX BJIEMEHTOB U
rnepmuoamuue CcKuM
MB3MEHEeHMEM CBOMCTB
XUMUUECKUX BJIEMEHTOB U
UX COeIMHEHUM B
COOTBETCTBUM C
[IOJIOXEHMEM
[lepronoMUecKoOM CHUCTEME.
3. IpaxkTuKo-
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OK/IIK

Mopyns/Pasnesn/Te
Ma

PesyneTaT OBydYeHUs

Tunel OLI@HOYHBIX
MEepPOIPUSITHIA

OPMEHTHUPOBAHHEE
TeopeTHuUecKMre 3alaHusd
Ha XapakTepus3aluio
XUMUUECKUX BJIEMEeHTOB :
«MeTasnnueckue /
HeMeTaJlJIMueCKue
CBOMCTERA,
BIJIEKTPOOTPULIATEIJILHOCTD
U CPOINCTBO K DBJIEKTPOHY
XUMUUECKUX BJIEMEHTOB B
COOTBETCTBME C UX
BJIEKTPOHHEIM CTPOEHUEM U
[IOJIOXEHUEM B
[IEPUOIMUECKON CHUCTEME
XUMUUECKUX BJIEMEHTOB
IO.M. MeHngejsieeBa»

Pasmen 2.
XuMnuuyeckue
peakumun

XapakTepnsoBaTh
TUIE XVMMUYECKUX
peaxkumumn

Kourponerasa pabora
«CTpoeHMue EBelmecTBa u
XMMUYECKMEe peaKLum»

OK 01
OK 04

TUIE XUMUUECKUX
peaxkumm

CoCcTaBnaTh peakuuu
coeIuHEeHMud,
pasJoxeHus,
oBMeHa, BaMeleHud,
OKMCIJINTEJILHO—
BOCCTAHOBUTEJbHBIE

peaxkuum

1.
COCTAaBJIEHME YyPaBHEHUM

3amaum Ha

PEeaKLMM :

— COoeIMHEeHUsd,
3aMelleHMs, pPas3JIoXeHUs,
obMeHa;

— OKUCJIUTEJIBHO—
BOCCTaHOBUTEJbHEIX
peakumm c
MCIIOJIb30BAaHMEM MeTona
BJIEKTPOHHOTO OaJlaHca.
2.

MaCChBl BelleCTBa WIIN

S3amaumM Ha pacuer

obBEMA

Ta30B 10 M3BECTHOMY
KOJIMUECTBY BEIEeCTBa,
Macce uiaM OOBEMY OIHOTO
M3 y4acCTBYWOIVX B
PeakumMMm BeEUEeCTB;,
PacuYEeTH

Macce (o6mwEMa,
KOJIMYEeCTRa BelecTBa)
NPONYyKTOR peakuuy, eCiu
OIHO M3 BEleCTB UMEET

npyMecu
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Mopyns/Pasnesn/Te

Tunel OLI@HOYHBIX

Ne OK/IK PesyneTaT OBydeHMS .
Ma MEepPOoNpUSATUA
2.2 SnexkTponuTuuecka |CoCTaBJIATH 1. BamaHusa Ha
g mguccoumaumda U |ypaBHEeHUS cocTaBJIeHHKE
VIOHHHEI OOMeEH XVIMMUECKUX PeaKLUM |MOJIEKYJIAPHBIX M MOHHBIX
MOHHOTO ofOMeHa C peakumy C ydacTHUeEM
yuacTueMm KMCJIOT, OCHOBAHUM U
HEeOpT'aHUYEeCKUX coJlel, yCTaHOBJIEHUE
BEIIeCTB M3MEHEHUS KUCJIOTHOCTU
cpensl
2. JlabopaTopHas pabora
"TUNBE XUMMUYECKUX
peaxkumm”
3 Paspen 3. UccrnepmoBaTe Kourpomnenast pabora
CrpoeHue un CTpPOEeHue u «CBomcTBa
CBOMCTBA CBOMCTBA HEOPTI'aHMYECKMX BellecTB»
HEOPI'aHMYECKMUX HEOPI'aHMYECKMUX
BellecTB BellecTB
3.1|0K 01 Knaccudpuxkaums, KnaccupmumposaThb 1. Tect «HomeHkJaTypa u
K. . HOMEHKJIATypa U HeopIr'aHUUeCcKMe HasBaHMeEe HeOopIT'aHUYEeCKUX

CTpOeHN e
HeOpI'aHNMYEeCKMX
BeEmEeCTB

BemecCcTBa B
COOTBETCTBUMUM C UX
CTpOEeHMEM

BEIeCTB MCXOIA M3 UX
XYMUUECKOV QOPMYJIEL UIIU
COCTaBJIEHME XUMMUUECKOM
bopmyJiEl MCXOOSa U3
HasBaHMSA BelleCTBa IO
MEXIOYHAPOOHOW WIIN
TPMBMAJIbHOM
HOMEHKJIaATYype» .

2.
MaCCOBOM IOOJIU

3amauy Ha pacuer
(Maccel)
XYUMUUECKOT'O DJIEMEeHTAa
(coenuHeHMUs) B MOJIEKYJIE
(cmecnu) .

3.

o kJjaccubmrauum,

[lpakTUUecKkme 3alaHud

HOMEHKJIATYype u
XUMUYUECKMM bOopMyJIiaM
HEOPTaHUUECKHUX BEUECTB
PaBIMUHLIX KJIACCOB.

4,
Ha onpenesyieHue

[lpakTHMUeckre 3anaHusda

XVMMMNYECKOY aKTUBHOCTHU
BEUleCTBE B 3aBUCUMOCTHU
BMIA XMMMYECKOM CBA3U U
TUIIa KPUCTAaJJIMdeCKOM
pemeTKm
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Mopyns/Pasnesn/Te

Tunel OLI@HOYHBIX

Ne OK/IK PesyneTaT OBydeHMS .
Ma MEepOnpPmUaATINA
3.2|0K 01 duzuko- YCcTaHaBJIMBATH 1. Tect «OcobBeHHOCTHU
OK 02 XUMMUECKUe 3aBUCUMOCTb XUMUUECKUX CBOMCTB
K. .. CBOMCTBA OUBUKO—-XUMUUECKUX |OKCUIOB, KMCJIOT,
HeopTaHUYeCKUX CBOMWICTB OCHOBaHMM, amMbOTepPHBIX
BelUeCcTB HeOopIT'aHUYeCKUX TUOPOKCUIOB M COJIEM».
BEUleCTB OT 2. 3BamaHus Ha
CTPOEHMS aTOMOB M |COCTABJIEHME yPaBHEHUMN
MOJIEKYJI, a TaKxXe XYMUUECKMX PeakLuuM C
TUIIa yuacTUeM IIPOCTHX U
KPUCTaJIIMYeCKOM CJIOXHHEIX HEOPT'aHUUYECKUX
peueTKr BelmecTB: OKCUIOB
MEeTaJIJIOB, HEeMeTaJlJIOB U
aMOOTEPHHIX BJIEMEHTORB;
HeOpTraHUYeCKMX KMUCJIIOT,
OCHOBAHUM ¥ aMOOTEPHEIX
TUOPOKCUIOB,
HeOpTaHUUECKUX COJIeM,
XapakKTepU3yoIUX UX
CBOMCTRBA M CIIOCOOH
[IOJIyUEeHNS .
3. IpakTUKoO-
OPUEHTUPOBAHHEE
TeopeTUuUyecKre 3amaHusd
Ha CBOMCTBa U IOJIydeHUe
HEeOpPTaHUYECKUX BEUECTB
3.3|0K 01 NoneHTudmukaums VlccemoBaTh 1. IpakTUKO-
OK 02 HeopTaHUYeCKUX KaueCTBEeHHEE OPMEHTUPOBAHHEIE 3alaHMSa
OK 04 BeueCcTB peaxkuum 10 COCTAaBJIEHUIO
HeopITaHUYeCKUX XVUMUUECKHUX PeaKUum C
BeUleCTB ydacTMeM HeOopT'aHUUeCKUX
BeUleCTB, MCIIOJb3yEeMBIX
OIS UMX MUISHTUOUKALIWM .
2 .JlabopaTopHasa paboTa:
“UneHTHUOUKaALMS
HEOPTaHUUYECKMX BemecTB”
4 Pasgen 4. UccrnepoBaTs KoHTponeHast pa6oTa
Crpoenue mu CTpoOeHue u «CTpoeHMe M CBOMCTBA
CBOMCTBA CBOMCTBA OpPr'aHUMYECKUX BEIeCTB»
OpPTr'aHUYEeCKMX OpPT'aHUYECKMX
BelleCcTB BellecTB

34




Mopyns/Pasnen/Te

Tunel OLI@HOYHBIX

Ne OK/IK PesyneTaT OBydeHMS .
Ma MEepPOoNpUSATUA
4.1 |0K 01 Knaccuopmkanumsa, KnaccupmumporaThb 1. 3apmaHua Ha
[IK. .. CTPOEHVE U OpTraHnYeCcKMe COCTaBJIeHME Ha3BaHUM
HOMEHKJIaTypa BelecTBa B OPTaHMUECKUX COEeIMHEHUMN
OpTraHUYeCKMX COOTBETCTBUM C MX [[IO TPUBUAJIBHOM WU
BEIIECTB CTPOEHUEM MEeXIOYyHapPOIoHOM
CUCTeMaTUUdeCcKoM
HOMEHKJIaTypPe .
2. 3BamaHus Ha
COCTaBJIEHME IIOJIHHX U
COKpPalleHHEIX CTPYKTYPHBIX
bopmMyJI OpTaHMUECKUX
BEIeCTB OTIOEJIbHBIX
KJIACCOB.
3. Bamaum Ha
ompeneJieHMe MNpoCcCTeM umen
bopmMyJIEl OPTaHUUYECKOM
MOJIEKYJIBI, MCXOIOS U3
DJIEMEHTHOTO CcocCcTaBa (B
5)
4.2 |0K 01 CeomcTBa YCTaHaBIMBATH 1. BamaHusa Ha
OK 02 OpTraHUYEeCKMX 3aBUCUMOCTb COCTaBJIEHME YPaBHEHUMN
OK 04 coeInmMHeHUN OUBUKO-XMMMUECKUX |XMMMUECKUX PeakUull C
[IK... CBOMCTB ydyacTmueM OpITaHMUYeCKUX
OpTaHuYeCKUX BelUeCTB Ha OCHOBaAHUU UX

BemeCTs OT
CTPOEHMA MOJIEKYJI

cocTaBa M CTPOEHUHA.
2.
COCTaBJIeHME YpPaBHEHUM

B3amaHu4a Ha

XVIMUUECKUX pPeaKLUul,
VILITOC TPUP YOI X
XVMUUECKME CBOMCTBa C
YyU4EeTOM MEXaHM3MOB
[IPOTEeKaHUa IaHHBIX
PEeaKUMY M T'€HEeTUUECKOU
CBSA3M OPI'aHUYEeCKUX
BElleCTB PAasHBIX KJIACCOB.
3.
YPaBHEHMAM PeaKLUM C

PacueTHBHE Ramaum I10

ydacTMeM OpTaHUUYeCKUX
BelleCTB.

4. JlabopaTopHasa paboTa
“lpeBpaleHMsa
OPTaHUYECKHUX BEIEeCTB
npu HarpeepaHum"
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Mopyns/Pasnesn/Te

Tunel OLI@HOYHBIX

Ne OK/IK PesyneTaT OBydeHMS .
Ma MEepPOoNpUSATUA
4.3|0K 01 NoenTtudmraumsa VccrenoraTs 1.llpakTUKO-
OK 02 OpTraHUYeCKMX KaueCTBEHHEIE OPMEHTHUPOBAHHBIE 3alaHUA
OK 04 BEIeCTB, UX peaxkumm 10 COCTaBJIEHUIO
K. .. 3HaAUYEeHUe U OpTraHUYEeCKUX XYUMUUECKUX PeakLuum C
IpMMEeHEeHME B cCoeIMHEeHUN ydacTHEM OpITaHUUYEeCKUX
OBEITOBOM U OTIEJIbHEIX KJIaCCOB |[BemecTB, B T.4.
IPOU3BOICTBEHHOM VCIIOJIb3YEMBIX IJIA UX
OeSaTeJIbHOCTU UMOeHTUOUKaAUMMU B OBITY U
yeJioBeka [IPOMBILJIEHHOCTU .
2 .JlabopaTopHasa paboTa:
“neHTUudUKaLMS
OPTaHMUECKUX COEeIVHEHUMN
OTIOEeJIbHEX KJIacCoB”
5 Pasgmen 5. XapakTepusoBaThb
KuHeTnueckue u BIMSIHME PaBJIMYHBIX
TepMOAMHaAMMYECKM (baKkToOpoOB Ha
€ BaKOHOMEPHOCTM |pPaBHOBECHE M
IIpOTeKaHUs CKOPOCTE
XVMMUYECKNUX XVMMUYECKHUX PeaKIui
peaxumun
5 |OK 01 CkopocThb XapakTepm3oBaTh [lpakTUKO-—
OK 02 XUMUUECKUX BJIUSIHUE OPUEHTHUPOBAHHEE
[IK... PeaKLUMm. KOHLIEHTPalUuMmu TeopeTHuUuecKMre 3alaHus
XuMmueckoe pearupynommx Ha aHaJlu3 QakTOpOB,
pPaBHOBeECHUE BeuecTB U BIMSIMX Ha MB3MEeHeHUe
TeMIlepaTypsl Ha CKOPOCTU XUMUUECKOMN
CKOPOCThb peakumu. lIpakTuKo-
XUMUUECKMX PeaKLUUM |OPUEeHTUPOBAHHEIE 3alaHMs
XapakTepnu30BaTh Ha [PMMEHEHME NPMHLMUIIA
BJIMSAHME M3MeHeHuda |Jle-llaTesibe njga
KOHLeHTpaluumn HaxXOXIEeHMA HalpaBJIeHUS
BelleCTB, peakuuu CMelleHUs PaBHOBECHUS
cpelrl u XVUMMUECKOM peaKLUM U
TeMIlepaTyprl Ha aHaJins GaKToOpOB,
CMelleHne BJIMAKRIMX Ha CMElUeHUe
XUMUUECKOT'O XVMUUECKOT'O PaBHOBECHUS
paBHOBECUS
6 HUccrnenoBaTs
Pasgen 6. MCTHHHEEPAaCTBOPE C
PacTBOpPE! BanaHHBIMU
XapaKTepucTHUKaMm
6.1 |0K 01 [lonaTue o ParinuaThk MCTMHHBE |l. 3amaum Ha
OK 02 pacTBOpax PacTBOPH IPUTOTOBJIEHHUE
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Mopyns/Pasnesn/Te

Tunel OLI@HOYHBIX

Ne OK/IK PesyneTaT OBydeHMS .
Ma MEepOnpPmUaATINA
IIK .. pPacTBOPOB.
2. MpaxTuko-
OPMEHTUPOBAHHEIE
pacueTHEe 3alaHusa Ha
OVCIIEPCHBEIE CUCTEME,
MCIIOJIb3YyEeMEIe B OBITOBOM
¥ NPOMBBOIACTBEHHOMN
OesaTeJIbHOCTHM dYeJIOBeKa
6.2 |0K 01 ViccyienoBaHue VccrienorarTh JlabopaTopHasa paboTa
OK 04 CBOMCTR busuko-xmMmmueckue |“IllpuroToBJeHMKE
IIK .. PacTBOPOR CBOMCTBA MCTHMHHEIX |pacTBOpPOB”
PacTBOPOB
IT | IpodeccnoHanbEHO-OPMEHTHUPOBAHHOE cofepxaHue (comepxaHue IPUKIAZHOTO
MOZnYyJist)

7 Paspgen 7. OueHMBaTH Bammra kerca (c yuerom
XuMuss B 6Ty U IIOCJenCTBUS 6ynywmen
NPOMBBOILCTBEHHOM |GEHTOBOM M npodeccrmoransHOM
OesaATeNnbHOCTH NPOMUBBOLCTBEHHOM LesATeNIBLHOCTH)
yeJioBeKa OeaATenbLHOCTH

YyeJjioBeKa C I10BMULMUM

BKOJIOT'UYECKOM

6esonacHOCTH
OK 01 XuMmsa B OBITY U OLeHuBATH Kemc (c yuerom Oynyumen
OK 02 IIPOM3BOLNCTBEHHOM |[IOCJIEOCTBUS npobeccroHaJIbHOM
OK 04 IesaTeJIbHOCTU OBITOBOV U IedaTeJIbHOCTHM)
OK Q7 JeJjioBeka IPOU3BOIACTBEHHOM BO3BMOXHEIE TeMEl KEMCOB:
IIK .. OesaTeJIbHOCTHU 1. TloTenjyieHMe KJIMMaTa Uu

yeJjioBekKa C I[103ULUMN
SKOJIOTUUECKOM
6e30IIacHOCTU

BEICBOOOXIOEHME TI'al30BHIX
I'mpaToOB CO IOHa OKeE€adHa.
2.

oJjid aBma—,

Bynyuve MaTepuaJjibl
MallMHO— U
NprbOoPOCTPOEHUS .

3.
COJIHEUHEIX OaTapen.
4.

PacCTUTEJIbHEIX IIpellapaTOoB

HoBrle MaTepmalJbl OJIg

ﬂeKapCTBa Ha OCHOBE

37




