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1. MACIIOPT PABOYEN IMPOT'PAMMBI YYEBHOT' O ITPEJIMETA

1.1 ObsacTh npuMeHeHus padoyeil NporpaMmbl

PaGouas  mporpamma  y4yeOHOro mpenMera  sBIseTCs  00A3aTeNbHOM  YacThiO
0o011e00pa30BaTeabHOrO IMKJIA 00pa30BaTENbHOM IpOrpaMMbl IOJATOTOBKM — CIIELIUAIMCTOB
cpeanero 38eHa B cooTBeTcTBUM ¢ I'OC CIIO no cnenunansuocty 33.02.01 dapmarius.

12 MecTO IMCHUIIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl

Y4eOublii mpeamer «XUMUS» BXOAHUT B COCTaB OOIICOOpPa30BATEIHHOIO IHUKIA Y4eOHOTO
IUIaHAa MPOrPAMMBbI MOJATOTOBKU CHEIMAIMCTOB CPEJAHEr0 3BE€HAa M OTHOCUTCA K 00s3aTEIbHBIM
y4€OHBIM IIpEIMETaM.

13 eamu wu 3axa4yMm JUCHUIJIMHBI — TPeOOBaHUS K pPe3yabTaTaM OCBOEHUS
AUCHHUILIMHBI

@OpMUPOBAHHUE Yy CTYICHTOB XMMHUYECKOW COCTABJISIONICH €CTECTBEHHOHAYYHOW KapTUHBI
MHpa KaK OCHOBbl NPHUHSTHS PEHIEHUWH B JKU3HEHHBIX M IMPOU3BOJCTBEHHBIX CHUTYyalUsX,
OTBETCTBEHHOT'O TIOBEJICHHS B IIPUPOJHON Cpelie.

3anayu AUCIUIUIMHBL:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHX IPOILIECCOB U
SABICHUM B OKpYyXarolleld cpeae, UEJOCTHOW HayyHOM KapTHHBI MHpA, B3aUMOCBA3U U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS TMPOBOJIUTH pacueThl MO XUMHUYECKUM (opMyliaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKlui, IUIAHUPOBAaTb W  UHTEPHPETUPOBATH  PE3YJIbTAThl  XUMHUYECKHX
3KCHEPUMEHTOB;

3) chopMupoBaTh HaBBIKK MPOBEACHUS XUMHUYECKUX IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUN C
coOI0OICHHEM TMpaBUJI 0€30MacHOTO OOpAIIEHUs C BEIECTBAMU U TaOOPATOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHUS aHAJIU3UPOBATH, OLICHUBATH, MPOBEPATH HA TOCTOBEPHOCTh M 0000IIATh
nH(GOPMAIII0 XUMHUYECKOTO XapaKTepa U3 pa3INuHbIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHUS TPOTHO3UPOBATH TOCIEACTBUS CBOEH JESITEIBHOCTH U
XUMHUYECKHUX MPUPOIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOIIECCOB;

6) chopMHupoBaTH MOHUMAHUE 3HAYMMOCTH JOCTHKEHUM XUMUYECKON HAYKWU M TEXHOJIOTHIA
JUTSL pa3BUTHS COIIMATILHOM U TPOU3BOJCTBEHHOMU cdep.

Pe3ysbTaThl 0OCBOEHHS Y4eOHOI0 MpeaMeTa

OcBoeHue coaep)aHUs ydyeOHOro mpeaMeTra «XUMHUsS» O00ecrneunBaeT JIOCTHXKEHUE
CJIEIYIOIINX PE3yJIbTATOB:

JIMYHOCTHBIX:

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHS TpeaMeTa «XUMUS» OTPakaroT chOPMUPOBAHHOCTH
OTIbITa TIO3HABATENLHON M MPAKTUYECKOW AEATENTbHOCTH OOYYaIOIIMXCS B IMPOIECCe peanu3aluu
00pa3oBaTenbHON AESTETHPHOCTH, B TOM YHCIIC B YACTH:

1. T'pakaaHCKOTO BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh  TPAXKTAHCKOM  TO3UIMHM  OOYYalOIIeTOCs KakK AaKTUBHOTO |
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, YyBa)KCHHE 3aKoHAa |
MPaBONOPSJIKA;

MPUHATAE TPATUIMOHHBIX HAIMOHAIBHBIX, OOIIEYEIIOBEUECKMX TYMAaHUCTHUUYECKHX |
JIEMOKPaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh TMPOTUBOCTOSITH HJICOJIOTHH JKCTPEMHU3Ma, HAIMOHAIN3Ma, KceHodoOuu,
JUCKPUMMHAIIUH IO COLMATBHBIM, PEJTUTHO3HBIM, PACOBBIM, HAlIMOHAJIBLHBIM MPHU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIIbHOCTh B HWHTEpPEcax TPa)xTaHCKOTO OOIIEeCTBa,
y4acTBOBaTh B CAMOYIMPAaBIECHUH B 00IIE0Opa30BaTEIbHON OpPraHU3aIMd U JETCKO-FOHOIIECKUX
OpraHu3anusx;



YMEHUE B3aUMOJICHCTBOBATh C COLMAIbHBIMU MHCTHUTYTaMH B COOTBETCTBHUM C HX
GYHKIMSAMHE ¥ Ha3HAYE€HUEM; TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM 1€ATEIbHOCTH.

2. [TaTpuoTrueckoro BOCHUTAHUS:

c(OPMHUPOBAHHOCTh POCCUICKOM TI'pa)kIaHCKON HMICHTHUYHOCTHU, MaTPUOTHU3MA, YBAXKCHUS K
CBOEMY HapOJy, 4YyBCTBA OTBETCTBEHHOCTH nepe PonnHOM, ropAoCcTH 3a CBOM Kpaid, cBoto Ponuny,
CBOI SI3BIK U KYJIBTYPY, IPOILIOE U HACTOALIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, UCTOPUUYECKOMY H MPUPOJTHOMY
HACJIEIUIO, MaMATHUKAM, TpaauLUsIM HapoaoB Poccuu, noctmwxkenusim Poccuu B Hayke, HCKycCTBE,
CIIOPTE, TEXHOJIOTUSIX U TPYIIE;

ujeitHas yoe:KJeHHOCTh, TOTOBHOCTh K CIIY)KeHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cynn0y.

3. JlyXOBHO-HPAaBCTBEHHOTI'O BOCIIUTAHHUS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,

CIIOCOOHOCTH OICHMBATh CUTYAIIMIO M IPHHUMATh OCO3HAHHBIC PEIICHHSI, OPUCHTHPYSICH Ha
MOpaTbHO-HPABCTBEHHbBIE HOPMBI U IIECHHOCTH;

OCO3HAaHHE JIMYHOIO BKJIaJa B IIOCTPOEHHE YCTOMUMBOro OyayIlero; OTBETCTBEHHOE
OTHOIICHHE K CBOUM POJUTENSM M (UJIU) APYTUM YI€HAM CEMbH, CO3[JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHATHS IIEHHOCTEH CEMEWHOW >XM3HU B COOTBETCTBUHU C TPAAUIUSMU HAPOJIOB
Poccuun.

4, DCTETUUECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKIOYas ICTETHKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHUI; CTIOCOOHOCTh BOCIIPUHUMATD PA3INYHBIC
BUJIbI UCKYCCTBA, TPAJMLIUA U TBOPUYECTBO CBOETO M IPYIMX HApOJOB, OLIYIIATh SMOIIMOHAIBHOE
BO3/ICMCTBHE UCKYCCTBA;

yOeXJACHHOCTh B 3HAUMMOCTU MJI JIMYHOCTH U OOINECTBA OTEYECTBEHHOTO M MUPOBOTO
MCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIIMN U HAPOJHOTO TBOPUECTBA;

TOTOBHOCTh K CaMOBBIP@XEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSBIAThH
Ka4yeCTBa TBOPYECKOU JINYHOCTH.

5. ®uU3NYECKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTD 3JIOPOBOTO M OE30MAaCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO;

MOTPEOHOCTh B (PU3UYECKOM COBEPIIIEHCTBOBAHUH, 3aHATUAX CIOPTUBHO-03I0POBUTEIIHHON
JIeATEIbHOCTBIO;

AKTUBHOE HETIPUATHE BPEAHBIX MPHUBBIUEK U UHBIX (OPM MPUUMHEHHS Bpela (HU3UIECKOMY
U TICUXUYECKOMY 3/I0POBBIO.

6. TpymoBOTO BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K aKTUBHOW JEATEIHHOCTH TEXHOJOTUYECKON M COIIMAIIbHOW HANpPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO ACSITEIbHOCTD;

UHTEpEC K pa3iuyHbIM cdepaM NpodecCHOHAIbHOW NeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
JKU3HU.

7. DKOJOTHYECKOTO BOCITUTAHUS:

c(OPMUPOBAHHOCTh  AKOJIOTMYECKON  KYJIbTYphl, MOHHUMAaHHE BIHMSIHHUS COILMATIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB Ha COCTOSIHME MPUPOJHOW M COLMAIbHOM Cpelbl, OCO3HaHUE
rI100aTEHOTO XapaKTepa IKOIOTUYECKUX MPOOIeM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE AEHCTBUN B OKPYKAIOLIEH Cpelle Ha OCHOBE 3HAHUS 1EeH
YCTOMUYMBOIO PAa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HEMPUATHE NEUCTBUMN, TPUHOCAIINX BPEIl OKPYKAIOIICH Cpeae;



yMEHUE MPOTHO3UPOBATH HeOJIaronpusTHbIC JKOJIOTUYECKUE MOCJIE/ICTBUS
NPEANPUHUMAEMBIX I€UCTBUIM, MPEIOTBPAILATh HX;

pacUIMpeHHe OIbITa ACSITEIbHOCTH SKOJIOTHYECKON HAIIPaBICHHOCTH;

8. LleHHOCTH Hay4YHOTO MTO3HAHUS:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH ¥ OOIIECTBEHHOM MPAaKTHUKH, OCHOBAHHOIO HA JUajiore KyJabTyp, CHOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIbTYPHOM MUPE;

COBEpIICHCTBOBAHUE S3bIKOBOM M YMTATEIbCKOW KYJIbTYPHI KaK CpelICTBAa B3aMMOJCHCTBUS
MEXY JIIOJIbMU U IMO3HAHUS MUDA;

OCO3HAaHHE IICHHOCTH HAYYHOH [eATeIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH MPOEKTHYIO M
MCCJIEI0BATENBCKYIO IESITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

MertanpeamMeTHble pe3yJabTaThbl OTPAKAIOT:

1. OBnajsieHre yHUBEPCATHHBIMU YIYCOHBIMU MIO3HABATEILHBIMU JCHCTBHUSMHU:

a) 0a30Bble JIOTUYECKUE JCUCTBUA: CaMOCTOSTEIBHO (DOPMYIHUPOBATh U AKTYAIU3UPOBATH
nmpo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WIIM OCHOBAHUSA JIJISl CPABHEHUS, KJIaCCU(DUKALIMU U
000011IeHH S ;

OTIpEICTIATH LENU JAeSITebHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPHUU UX TOCTHXKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUUs] B PACCMATPUBAEMBIX SIBICHHUSIX; BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh, OLEHUBATh COOTBETCTBHUE DPE3YJbTATOB IENSIM, OLIEHUBATH PHUCKHU
IMOCJICICTBUI IEATCILHOCTH;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPo0IieM;

0) 6a30BBIC UCCIICIIOBATEILCKHE JICHCTBHS:

BIa/IETh HABBIKAMHU Y4YEOHO-HCCIIEOBATEIbCKOM M MPOEKTHON NeATeIbHOCTH, HAaBBIKAMH
paspetnieHus npooiuem;

CIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEUICHUS MPAKTHUYECKUX
3a/1a4, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

OBJIQJICHHE BHUJAMH JIEATEIbHOCTH MO IMOJYYEHUIO HOBOT'O 3HAHMS, €r0 HMHTEpIIpETaluH,
peoOpa30BaHUIO U MIPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX CUTYalMsIX, B TOM YHUCJE MPU CO3/IaHUU
y4eOHBIX U COIUAIBHBIX TPOEKTOB;

dbopMUpOBaHHE HAYYHOTO THUIA MBIIUICHHUS, BIIAJIECHUE HAYYHOWM TEPMUHOJIOTHEM,
KITFOYEBBIMU MTOHATHSAMHU U METOJIaMU;

CTaBUTh W (OPMYIMPOBATH COOCTBEHHBIE 3a/Jaud B OOpa30BATEIILHOU MACSATEIHHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TIPUYMHHO-CJICJACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3aJady, BBIJIBUTATh
TUIIOTE3Y €€ PEIIeHMs, HaXOUTh aApryMEHTHI JUIsl JOKA3aTelbCTBA CBOMX YTBEPXKACHUH, 33/1aBaTh
napameTpbl U KPUTEPUH PEIICHNUS,

aHAIM3UPOBATH MOJIYUEHHBIE B XOJI€ PELICHUS 3a/1a4u Pe3yJbTaThl, KPUTUUECKH OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MPHUOOPETEHHBIH OIBIT;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOITUXCSI MAaTEPHATBHBIX H
HEMaTepUalIbHBIX PECYPCOB;

OCYIIECTBJIATh IIeJICHANIPABICHHBIM TMOWUCK TIEPEHOCAa CPEACTB M CIOCOOOB JCHCTBUS B
poecCHOHATBLHYIO CPEey;

yMETh  TIEPEHOCUTHh 3HAHWS B  T[IO3HABATENIbHYID M  MPAKTUUYECKyl0  obOjacTu
KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIEC UJIEU, IPEAJIaraTh OPUTHHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a7[a4, JOITYCKAIOINE AIbTEPHATUBHBIC PEIICHHS;

B) paboTa ¢ uHpOpmManueii:



BJaJeTh HABBIKAMHU TMOJYYCHHUs HMHPOPMALMU M3 HCTOYHMKOB pAa3HBIX  THIIOB,
CaMOCTOSITENILHO OCYILIECTBIIATh IOUCK, aHAJIN3, CUCTEMATU3ALUI0 U UHTEPIPETALMI0 HHPOPMALUU
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

co3/laBaTh TEKCThl B pa3IM4yHbIX (hopMaTax C ydyeToM Ha3HAYEHHUs MHPOPMALUU U LEJIEeBOU
ayJIUTOpPUH, BBIOMPAst ONTUMAIBHYIO (POPMY MPEICTABICHUS M BU3YyalIN3allUH;

OLIEHUBATh JJOCTOBEPHOCTb, JETUTUMHOCTh HH(OpMAaIMK, €€ COOTBETCTBHE IPABOBBIM U
MOpaIbHO-ITHYECKUM HOpPMaM;

HCIOJIb30BATh CPEJACTBA MH(YOPMAIIMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOIMH B PEIIEHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHM3alMOHHBIX 3a1ady C coOJroJieHueM TpeOOBaHUt
9PrOHOMMKH, TEXHMKHM O€30IIaCHOCTH, I'MTHEHBI, PEeCypcocOEpeXeHUs, MPaBOBBIX U ITHUYECKHX
HOPM, HOPM HH(POPMAIIMOHHOUW 0€30MaCHOCTH;

BJAJIeTh HABbIKAMM pACIO3HABaHUS M 3allUThl HMHQOpMaLuu, HHGPOPMALMOHHON
0€30I1aCHOCTH JTMYHOCTH.

2. OBnajieHue yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JI€HICTBUAMMU:

a) oOLLEeHNE: OCYILECTBIATH KOMMYHUKALIUU BO BCEX cepax KU3HHU;

pacrio3HaBaTh HeBepOaJibHbIE CPEACTBA OOIIEHNUS, IOHUMATh 3HAYEHUE COLIMAIbHBIX 3HAKOB,
pacro3HaBaTh TPEANOCHUIKM KOH(IMKTHBIX CHTyallMd W CMST4aTh KOH()IMKTBHI; BIAJICTh
pa3IMYHBIMU CIIOCOOaMU OOLEHHSI U B3aUMOJCHCTBUS;

apryMEHTHPOBAHHO BECTH JHAJIOT, YMETh CMIT4aTh KOH(PIUKTHBIC CUTYaIlUH;

pa3BepHYTO M JIOTMYHO H3JaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB;

0) COBMECTHasl AEATEIbHOCTb!

MMOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYAIIbHON paObOTHI;

BbIOMPATh TEMAaTUKy U METOJbl COBMECTHBIX JEMCTBUH C ydyeToM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOr0 4iIeHa KOJUIEKTHUBA,

IIPUHUMATh L€ COBMECTHOM JAEATEIBbHOCTH, OpPraHU30BBIBATH M KOOPAWHUPOBATH
JICHCTBHS 110 €€ JTOCTHUIKEHHUIO: COCTAaBJIATh IUIAH JEHUCTBHM, paCIpenessaTh POIU C y4eTOM MHEHHU
YYaCTHHUKOB, 00CYXKJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLICHHMBATh Kau€CTBO CBOETO BKJIaJla M KaXKJIOT0 yJYaCTHHKA KOMAaH/Ibl B OOIUI pe3ybTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

npejajgaraTb HOBbIE IPOEKTHI, OLIEHUBATh HAEU C IMO3ULUU HOBMU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

KOOPJAMHUPOBAaTh M BBINOJHATH pPA0OTy B YCJIOBHMSX pPEaTbHOT0, BHUPTYaJbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

OCYILECTBIATh MO3UTHBHOE CTPATErMUECKOE TIOBEJEHHWE B PAa3JIMYHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh HHUIIMATUBHBIM.

3. OBnaseHne yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUIMMU:

a) caMOOpraHu3aIus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IMO3HABATEIbHYIO JESTENbHOCTb, BBIABIATH MPOOIEMBI,
CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a7aull B 00pa30BaTEIbHOM JESITEIbHOCTH M )KU3HEHHBIX
CUTYaIUsX;

CaMOCTOSITENIHO COCTABJISAThH IJIaH PELICHUs MPOOJIEMBI C YUYETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPHOOPETEHHBIM OMNBIT; CIHOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO
IIMPOKOH SPYIUIIUMHN B pa3HbIX 00JacTAX 3HAHHM, TIOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHBINA U
KYJIbTYpPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

7laBaTh OLEHKY HOBBIM CHTYyallUsM, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIaJIeTh HAaBBIKAMU MTO3HABATEIBHOMN peIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACUCTBUI U
MBICIIUTENIBHBIX IIPOLECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

WCIIOJIB30BATh MPUEMBI pe(IIEeKCHUN IS OLIEHKH CUTYaIH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHWKEHUIO;

B) SMOIMOHAJIBHBIA HMHTEIUIEKT, MPEANoarammi chOpMHUPOBAHHOCTh: CaMOCO3HAHUS,
BKJIIOYAIOLIEr0 CHOCOOHOCTh MOHMMATh CBOE 3MOLIMOHAJIBHOE COCTOSHHE, BHJIETh HAIpPaBICHUS
pa3BUTHs COOCTBEHHOM AYMOIIMOHAIBHOMN Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAaHMs, BKJIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJCHHE, CIIOCOOHOCTh AAANTHUPOBATHCA K AMOIMOHAIBHBIM M3MEHEHHUSIM M TPOSBIATH
IMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpEMJIEHHE K JOCTMIKEHMIO LEIU M YCIEXy,
ONTHUMH3M, WHULUATUBHOCTb, YMEHHUE JECHCTBOBATH, UCXOS M3 CBOMX BO3MOXKHOCTEH; 3MIIATHH,
BKJTIOYAIOIIEH CIIOCOOHOCTh MOHMUMATh SMOIMOHAIBHOE COCTOSHHE IPYTHX, YYUTHIBATH €ro Ipu
OCYILECTBJIEHUY KOMMYHUKAIIUH, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHMUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAUBATHh OTHOLIEHUS C JAPYTUMU
JIOIbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliaTh KOH(IUKTHI;

r) OpuHiTHE ce0s W JpYrux JIOJAeW: NpUHHUMAaTh ce0s, MOHUMAas CBOM HENOCTAaTKH U
JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX JIIO/IEH IPU aHAIMU3€ PE3yJIbTaTOB AEATEIbHOCTH;

[IPU3HABATH CBOE MPABO U IPABO JPYTUX JIOAEH Ha OIIUOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYTOro YeJ0BEKa.

IIpeaMeTHBIe pe3yabTaThl OCBOCHHS 0a30BOIr0 Kypca OTpakaroT:

1) c(OpMHPOBAHHOCTH MIpEACTaBICHUM: 0 XUMHYECKON COCTAaBJISIOLIEN
€CTCCTBCHHOHAyYHOM KapTHHBl MHUpPA, pOJUM XUMHUM B II03HAHUU SIBJICHUN MPUPOABI, B
(GOpMHpPOBAaHUM MBINUICHUST W KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAJIHHOW T'PaMOTHOCTH,
HEOOXOMMOMN I pelIeHHs MPaKTUYECKHX 3a7ad M 3KOJOIMYECKHM 0OOCHOBAHHOI'O OTHOILEHHS K
CBOEMY 3/I0POBBIO U IPUPOTHOM Cperie;

2) BIaJeHHE CHCTEMOM XWMHUYECKUX 3HaHUM, KOTOpas BKJIOYAET: OCHOBOINOJAraroliue
NOHATHS (XUMHUYECKUH 3JIEMEHT, aToM, JJICKTPOHHas 000JIouKa aroma, s-, P-, O-3JIeKTpOHHBIC
opOUTanM aTroMOB, MOH, MOJIEKYJIa, BaJIEGHTHOCTb, 3JEKTPOOTPULIATEIBHOCTb, CTEIIEHb OKHUCIIECHUS,
XUMHYECKasl CBA3b, MOJb, MOJIIpHAsT Macca, MOJSIPHBI 00beM, YIJIEpOJHBIH  CKEJeT,
(GyHKLIMOHATbHAS TpYINa, pajuKall, HU30MEpHs, H30Mepbl, T'OMOJOTHYECKUH psAJ, TOMOJIOTH,
YIIEBOIOPOABI, KUCIOPOA- U a30TCOAEpKAIUe COECIUHEHHs, OMOJOTUYECKH aKTHBHBIEC BEIIECTBA
(YyriaeBozpsl, HUpbl, O€IKH), MOHOMEp, MOJHMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COCIMHEHUS, KpUCTAIJIMYECKasl pEeLIeTKa, THUIbI XUMHUYECKUX peakuud (OKHUCIUTENIbHO-
BOCCTAHOBUTEINIbHBIE, JK30- M SHIOTEPMUYECKHE, PpEaKUUHd HOHHOro oOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HEBJIEKTPOIUTHI, IJIEKTPOIUTUYECKAS TUCCOLMAIINS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTb XMMHMYECKOM peakluu, XHMHUYECKOE pPABHOBECHE), TEOPHUM U 3aKOHBI (TEOpHs
XAMHYECKOTO CTPOCHHSI Opranmdeckux BemiectB A.M. bytiepoBa, Teopusi 3JIEKTPOITUTHYECKOU
auccouuanuu, nepuoavueckuid 3akoH J[.MI. MengeneeBa, 3akOH COXpaHEHHUs MaccChl),
3aKOHOMEPHOCTH, CHMBOJUYECKHI $3bIK XUMHUH, (PAKTOJOTUYECKHE CBEICHHS O CBOMCTBaXx,
COCTaBe, MOJIyYeHHH U Oe301aCHOM HCIOJIb30BaHUH BaKHEHIINX HEOPTaHUUYECKUX U OPTraHUYECKUX
BEIIECTB B ObITY M MPAKTUYECKOU NEATEIHHOCTH YEJIOBEKa;

3) chopMUPOBAaHHOCTh yMEHHUIl BBIABIATH XapaKkTEpHble TNPU3HAKK M B3aUMOCBS3b
M3YYEHHBIX TOHATUMN, IPUMEHITh COOTBETCTBYIOIINE TOHATHS IPU ONKMCAHUU CTPOCHHS U CBOWCTB
HEOPraHMYECKUX W OPraHMYecKUX BEIIECTB M HX MPEBPALICHMM; BBIABIATH B3aHMMOCBA3b
XUMHUYECKHUX 3HAaHUH C MOHATUSAMU U MPEACTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX TIPEIMETOB;

4) chopMHPOBAHHOCTh YMEHHUI MCIIOJIB30BaTh HAUMEHOBAHHMS XUMHMUYECKHX COEIMHEHUI
MEXIYHapOJHOIO COI03a TEOPETUYECKOM U MPHUKIAJHOM XMMHUM M TpUBHUAJIbHBIE Ha3BaHUS
BO)XHEUIINX BEUIECTB (ITHJICH, alleTUJICH, MIIMLEPUH, (heHom, GopMalbIerui, YKCyCcHas KHUCIOTa,
[JIALMH, YTapHBIM Ta3, YIICKUCIBIN ra3, aMMHAK, TallleHasl U3BECThb, HEraleHasi U3BECThb, TUThEBAs
coja M JAPYrux), COCTAaBIATH (HOPMYJIBI HEOPTaHUYECKUX M OPTaHUYECKUX BEIECTB, YPABHEHUS
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XUMHUYECKHX PEaKUUi, OOBACHATh UX CMBICI; TOATBEP)KIATh XapaKTepHbIe XMMUYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOLIMMHU HKCIIEPUMEHTAMU U 3aIIUCSIMH YPAaBHEHUH XUMUYECKUX peaKIHii;

5)  cpopMHpPOBAaHHOCTP  yMEHHI  YCTaHABIMBATh  MPUHAMICKHOCTH  H3YUCHHBIX
HEOPraHMYeCKUX U OPraHMYECKUX BELIECTB K ONPEAEICHHBIM KilaccaM U IpyIIaM COECIUHEHHUH,
XapaKTepu30BaTh WX COCTAaB M BaKHEMILNME CBOMCTBA; ONPEIENATh BUABl XUMHUYECKHX CBsS3El
(KoBaJIeHTHas1, MOHHAs!, METANINYECKas, BOAOPOHAs), TUIbI KPUCTAJUINYECKUX PELIETOK BEILECTB;
KJIacCu(UIUPOBATh XUMUYECKUE PEaKIIUH;

6) BJIaZicHHe OCHOBHBIMHM METOAAMHU HAYYHOT'O MO3HAHUS BEIECTB U XMMUYECKUX SIBICHHUM
(HabmoeHne, I3MEpPEHHe, SKCIIEPUMEHT, MOJICITUPOBAHUE);

7) chOpMUPOBAHHOCTb YMEHMH MPOBOAMTH pacyeTbl II0 XUMHUYECKUM (opMmyiIaM MU
YPaBHEHHUSIM XUMHUYECKUX PEAKIMHA C MCIOJIb30BaHUEM (PH3UYECKUX BEIHYMH, XapaKTEPHU3YIOIINX
BEIIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE YCIOBHUs) I'a30B, KOJINYECTBA
BELIECTBA; UCIIOJIb30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUS JUIsl IPUHATHUS PEILICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaLUsAX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

8) chopMHpOBaHHOCT, YMEHUH IJAHUPOBATh U BBINOJHATH XUMHYECKUN SKCIEPUMEHT
(mpeBpallleHus] OpraHMYECKUX BEILECTB IIPU HArpeBaHUU, MOJYYEHHE STUIIEHA U H3YyYEHHUE ero
CBOICTB, KayeCTBEHHbIE pEaKLMU Ha albJETUJIbl, KpaxMal, YKCYCHYIO KHCIOTY; JeHaTyparus
OEIKOB INpH HarpeBaHUM, IBETHBIE PEAKIMMU OEJIKOB; NMPOBOAMTH PEAKLUU HOHHOIO OOMEHa,
OIIPEEIIATh CPENY BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUHN Ha CyJb(aT-, KapOoHAT- U XJIOPHUA-
aHMOHBI, HA KAaTHOH aMMOHUS; pElIaTh SKCIEPUMEHTAIbHBIE 3aJaud MO TeMaM «MeTalisl» U
«Hemeramib» B COOTBETCTBUM C IIpaBWJIAMU TEXHUKM O€30MAaCHOCTM NpU OOpalleHuu ¢
BEIIECTBAMM M JIAOOpaTOpPHBIM 00OpPYJOBAHUEM; NPEACTABIATH PpE3yJabTaTbl XHMHYECKOTO
JKCIEpUMEHTa B (OpME 3allMCH ypaBHEHHWH COOTBETCTBYIOIIMX pEaKIUid H (OPMYIHPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

9) chopMUPOBAaHHOCTh YMEHUSI AHATM3MPOBATH XUMHUECKYI0 WH(POPMAIHIO, TTOITY4aeMYIO
U3 Pa3HbIX UCTOUYHUKOB (CPEJCTB MaccoBoil nH(popmanuu, cetb IHTEpHET U Ipyrue);

10) cpopmMupoBaHHOCTh YMEHHMH COOJIOATh MpaBUia 3KOJOTHYECKH 11€JeCO00pa3HOro
NOBEJCHU B OBITY WU TPYAOBOW JEATEIBHOCTH B LEISX COXPAaHEHHsS CBOEro 310pOBbS U
OKpY’Xarollled MNPUPOJHON Cpeabl; YUYUTHIBATh OMACHOCTh BO3JEHCTBUS HA JKHUBBIE OPraHU3MBbI
OIPEEIIEHHBIX BEIIECTB, IOHUMAsl CMBICII TIOKA3aTelsl IPEAEIbHON TOMYCTUMON KOHIIEHTPALUY;

11) nns oGyyaronuxcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbsI: ¢(hOPMHPOBAHHOCTH
YMEHUS MPUMEHATh 3HaHUs 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB M XMMHUYECKHX
SIBIICHHI,

12) nna  crnenmblx W ClabOBUIAIMX —OOydaromuxcs: CQOPMHUPOBAHHOCTh yMEHUS
WCIIOJIB30BaTh pebeHO TOUCUHYIO CHUCTEMY oOo3HaueHuid JI. Bpaiins mis 3amucu XUMHYECKHX
bopmyst.

[To yueOHOMY mpeamery «Xumus» (yriyOJIeHHBIM YpOBEHb) TpeOOBaHMS K MpPEIMETHBIM
pe3yjibTaTaM OCBOCHMS YIIyOJIEHHOIO Kypca XHUMHM BKIIOYAIOT TpeOOBaHUS K pe3yibTaTaM
OCBOEHUS 0a30BOr0 Kypca U JOMOJIHUTEIBHO OTPAXKAIOT!

1)  chopMUpOBaHHOCTb  NPEACTABICHUH: O  MaTepuajJbHOM  E€AMHCTBE  MHpAa,
3aKOHOMEPHOCTSIX M MO03HABAEMOCTH SIBJIEHUI MPHUPOJABI; O MECT€ M 3HAUYEHUU XHUMHUU B CHCTEME
€CTEeCTBEHHBIX HAyK U €€ POJIM B 00ECIEUEHUH YCTOMUMBOTO Pa3BUTHUS YEJIOBEUECTBA: B PEIICHUU
po0JieM 3KOJIOTUYECKOM, PHEPreTHUecKOM M MUIIEBOW OEe30MacHOCTH, B PAa3BUTHH MEIULUHBI,
CO3/IaHMM HOBBIX MAaTE€pPHaJOB, HOBBIX HMCTOYHHKOB HSHEPrUH, B OOECHEUEHHM DPALUOHAIBHOTO
IPUPOJIONIOIB30BaHuUs, B (OPMUPOBAHUU MUPOBO33PEHUS U OOIIEH KyIbTyphl HYEJIOBEKa, a TaKKe
HKOJIOTUYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/10pPOBBIO M IPUPOTHON CpPeIe;

2) BJIaJICHUE CHUCTEMOW XHUMHUYECKUX 3HAHHMM, KOTOpas BKIIOYAET: OCHOBOIOJIAraIoIIne
HNOHATUS (AOMOJHUTENBHO K CHCTEME MOHATHI 0a30BOr0 ypOBHS) - HM30TONBI, OCHOBHOE W
BO30Y>KJIEHHOE COCTOSTHUE aToMa, TMOpHIM3alisg aTOMHBIX OopOUTasel, Xumudeckas CBsizb («o» U
«T — CBA3bY», KpaTHbIE CBS3HM), MOJSpHAs KOHIEHTPALUs, CTPYKTypHass ¢GopMmyna, H30MepHs
(cTpyKTypHas, reomeTpuydeckas (IHC-TPAHC-U30MEpHs), THIBI XUMHUYECKUX pEaKIUi (TOMO- U
reTeporeHHble, oOpaTuMble M HEOOpaTHMBbIE), pPacTBOPbI (MCTUHHBIC, JMCIEPCHBIE CHUCTEMBI),
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KPUCTAIJIOTHAPATHI, CTETICHD IUCCOIMAIIAHU, JIEKTPOIIN3, KPEKUHT, pu()OPMHHT); TEOPHH U 3aKOHBI,
3aKOHOMEPHOCTH, MUPOBO33PEHUYECKNE 3HAHUS, JEKAIIME B OCHOBE NMOHUMAHMS NPUYUHHOCTH U
CHUCTEMHOCTH XHMHYECKHUX SBJICHHM, COBPEMEHHBIC MPEACTaBICHUS O CTPOCHUM BEIECTBA Ha
aTOMHOM, MOJIEKYJSIPHOM M HAJMOJIEKYJISPHOM YpPOBHSAX; MPEICTABICHUS O MEXaHU3Max
XUMUYECKHUX PEaKINil, TEPMOJUHAMUYECKUX U KUHETHUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O
XUMHYECKOM DPaBHOBECHUHM, ITUCIEPCHBIX CHUCTeMax, (aKTOJIOTMYECKHE CBEACHHSI O CBOICTBaXx,
cocTaBe, MOJIYYeHUU U OE30IMaCHOM UCTIOIh30BAHUHN BAKHEUIINX HEOPTAaHUYECKUX U OPTaHMYECKUX
BelIeCTB B OBITY M MPAKTUYECKON JESITeNbHOCTH YelOBeKa, OOLIMX HAay4YHBIX IPHUHIIUIAX
XUMHUYECKOTO MPOMU3BOJICTBA (HA MPHUMEPE MPOU3BOJICTBA CEPHOM KUCIOTHI, aMMHUaKa, METAHOJA,
nepepadoTku HePTH);

3) chopMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIC MPH3HAKA UM B3aUMOCBSI3b
M3YYEHHBIX NOHATUH, IPUMEHATh COOTBETCTBYIOIIUE IMOHATHS IIPU ONMCAHUU CTPOCHHUS U CBOMCTB
HEOPraHWYECKUX U OPraHMYeCKUX BEIIECTB W UX [MPEBpAIICHUI; BBISIBIATh B3aUMOCBS3b
XUMHUYECKHX 3HAaHUM C TOHATUSAMH M TPEJICTaBICHUSIMH APYTUX TMPEAMETOB Ui Oolee
OCO3HAHHOTO TTOHMUMAHUS ¥ OOBSICHCHHSI CYIITHOCTH MaTEPHUATLHOTO SIUHCTBA MUPA; UCTIOIH30BaTh
CUCTEMHbIE XUMHUYECKHE 3HAHUA Ui OOBSCHEHHS U TPOTHO3UPOBAHUSA SIBICHHUM, HMEIOIIMX
€CTECTBECHHOHAYYHYIO MIPUPOY;

4) chopMHpPOBAaHHOCTH YMEHHI HCIIOJIB30BAaTh HAWUMEHOBAHHUS XHMUYECKUX COCAMHEHUU
MEXIYHAPOJAHOTO COI03a TEOPETUYECKOW U TMPHUKIATHON XUMUM M TPUBUAIBHBIC Ha3BaHUSA
BEILECTB, OTHOCSUIMXCS K M3YYEHHBIM KJAacCaM OPraHMYECKUX M HEOPraHWYECKHX COEIUHEHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JUISI COCTABICHUS (OPMYJT HEOPTraHMYECKHX BEIIECTB,
MOJIEKYJISIPHBIX W CTPYKTYpPHBIX (pa3BepHYTBIX, COKpAIIEHHBIX M CKEJIETHBIX) (opMys
OPTraHWYECKUX BEIECTB; COCTABJIATh YpPAaBHEHUS XHUMHUYECKMX PEAKIUH U PacKpbIBaTh MX
CYIIHOCTB: OKHCJIMUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIMI TOCPEACTBOM COCTABIEHUS 3JIEKTPOHHOTO
OajaHca JTUX peakiMil; peakuii HOHHOrO OOMEHa IIyTEeM COCTABJICHHS WX TIOJHBIX U
COKpAIIIEHHBIX HOHHBIX YPaBHEHHH; peakluuid TUIPOIH3a, PEakiui KOMIUIEKCOOOpa3oBaHUs (Ha
npuMepe THAPOKCOKOMITJIEKCOB IIMHKA M QJIOMUHUA); MOATBEPKAATh XapaKTEPHbIE XUMHUYECKUE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCHEPUMEHTAMU M 3alUCAMHU YPABHEHUN XUMHUYECKHX
pEeaKIuii;

5) chopMUPOBAHHOCTh YMEHMH KIACCU(PUIIMPOBATh HEOPraHUYECKHE W OpraHHYecKue
BEIIECTBA M XHUMHUYECKHE PEaKIMH, CaMOCTOSTEIIbHO BBIOMpATh OCHOBAHUSI M KPUTEPHUH JIS
KIacCU(UKALUN H3Yy4aeMbIX XHMHUUYECKUX OOBEKTOB; XapaKTepH30BaTh COCTAB M BaKHEWIIHE
CBOMCTBA BEIIECTB, MPUHAICKAIIUX K OMPEICTICHHBIM KJIacCaM U TPyMNIaM COEIUHEHUN (MPOCThIE
BEIIECTBA, OKCHUJIbI, THUAPOKCUIBI, COJIM; YTJIEBOAOPOJBI, IMPOCThIE A(PUPHI, CHUPTHL, (EHOJBI,
albJACTU/IBI, KETOHBI, KapOOHOBBIE KHCJIOTHI, CJIOXKHBIE J(UPBI, KUPBI, YIJIEBOIbI, AMHHBI,
AMUHOKHUCIIOTBI, O€NKH); TPHUMEHSITh 3HAaHUS O COCTaBe M CBOWMCTBAaX BEHIECTB U
OKCIIEPUMEHTAIbHON  TIPOBEPKH  TUIIOTE3 OTHOCHUTEIBHO  3aKOHOMEPHOCTEM  MPOTEKaHUS
XUMUYECKUX PeaKlUid U TPOTHO3UPOBAHUS BOZMOKHOCTEN MX OCYILIECTBIICHHUS;

6) chOpMHPOBAHHOCTh YMEHHI TMOATBEPKIaTh HAa KOHKPETHBIX MpPUMEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHON CIOCOOHOCTH OpPTraHMYECKHX COCAMHEHUH OT KpaTHOCTH W THIA
KOBQJIGHTHON CBS3U («G» M «T — CBS3bY»), B3aMMHOTO BJIUSHUS aTOMOB M TPYII aTOMOB B
MOJIEKYJIaxX; a TaKKe OT 0COOEHHOCTEN peann3alui pa3IndyHbIX MEXaHU3MOB IPOTEKAHUS PEAKIIHIA;

7) chOpMHpPOBAHHOCTh YMEHHH XapaKTEpPH30BaTh DJIEKTPOHHOE CTPOEHHE aToMOB (B
OCHOBHOM M BO30Y>KICHHOM COCTOSHMHM) W HOHOB XHMHYECKUX JJIeMEHTOB 1 - 4 mepuomoB
ITepuoanueckoit cucremsl .M. MenaeneeBa u ux BaJ€HTHbIE BO3MOXHOCTH, UCTOJIb3YS TTOHATHS
«S», «pP», «d-3MEKTPOHHBIC» OPOUTANIH, DHEPIETUYCCKHE YPOBHHU; OOBSACHITH 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XMMHUYECKHX JJIEMEHTOB W 00pa3yeMbIX MMH COEAMHEHUH MO TepuojaM U
rpyImaM;

8) BiageHWe cHUCTEMOW 3HAHMW O METOJaX Hay4yHOTO II03HAHUS SBJICHUN NPUPOIDI,
UCIIOJI3YEMBbIX B €CTECTBEHHBIX HayKaX M YMEHHSMH [PUMEHATh HSTU 3HAaHUA TpU
9KCIIEPUMEHTAIFHOM HCCIIEA0BAHUN BEIIECTB U JIJIS1 OOBSICHEHUSI XUMHUYECKHX SBJICHUHN, UMEIOLINX
MECTO B IPUPOE MPAKTUUECKOMN NEeATEIbHOCTH YeJIOBEKa U B TIOBCEHEBHOM KU3HU;
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9) chopMUPOBAHHOCTb YMEHHMH MPOBOAUTH PACUETHl MO XUMHYECKHUM (HOpMylnaM H
YpaBHEHUSAM XUMHUYECKHX PEaKIUil C HCHOJIb30BaHHMEM (PU3NYECKUX BEIMYMH (Macchl, oObema
ra3oB, KOJIMYECTBA BEILECTBA), XapAKTEPU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: PACUETHI
0 HaXOXKJIEHUI0 XUMHUYECKOHW (OpMysbl BellecTBa; pacueThl Macchl (00bema, KOJIWYecTBa
BELIECTBA) NPOAYKTAa pPEaKLMM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa ¢
OTIpeIeIEHHOM MacCcOBOM J10Jiel pacCTBOPEHHOIO BEILIECTBA UJIU JAaHO B M30BITKE (MMEET IPUMECH);
pacyeTbl MacCOBOW MM OOBEMHOW TOJM BBIXOJA MPOIYKTA PEAKIMH; pacueThl TEIIOBOTro dpdeKxra
peakiuii, 00bEMHBIX OTHOIIIEHUH Ta30B;

10) chopmupoBaHHOCTH YMEHUH MPOTHO3UPOBATH, AHATTU3UPOBATH U OICHUBATH C MO3HUIIUN
9KOJIOTHYECKON 0e30MacHOCTH TMOCJIEICTBUS OBITOBOM M IMPOU3BOJICTBEHHOW JAESATEIbHOCTU
4eJI0BEKA, CBA3aHHOM € NepepabO0TKOM BEUIECTB; UCIIOIb30BATh MIOJIyUEHHBIE 3HAHUS AJIs IPUHATHS
rPaMOTHBIX PEHICHUN MPOOJIeM B CUTYAIUsX, CBSI3aHHBIX C XUMUEII;

11) chopmMupoBaHHOCTh YMEHUI CaMOCTOSITEIBHO IIAHUPOBATH M MPOBOJIUTH XUMHUYECKHHA
9KCIEPUMEHT (TMOTYyYeHHEe M HU3y4YEeHHE CBOWCTB HEOPraHMYECKHMX M OPraHWYeCKUX BEIIECTB,
KAUeCTBEHHbIE pEaKlMU YIVIEBOJAOPOJOB  PA3IUYHBIX KJIACCOB U  KHUCIOPOACOAEpHKAIIUX
OpraHMYECKHUX  BEIIECTB, pELICHHE  OSKCIEPUMEHTAIBHBIX  3aJad [0  pacrno3HaBaHUIO
HEOPTraHWYECKUX M OPraHUYeCKHX BEIIECTB) C COOJIOJCHHMEM IpaBUil 0€30MaCHOr0 OOpaIieHus ¢
BelleCTBAMH U J1abopaTOpHBIM  o0OopynoBaHueM, (QOpMyIHpOBaTH IENU  HCCIEAOBaHUSA,
NPEJOCTABIIATE B PA3IMYHON (OopMe pe3ysbTaThl SKCIEPUMEHTA, aHATM3UPOBATh U OLIEHUBATH MX
JIOCTOBEPHOCTH;

12) chopMHpPOBAaHHOCTh YMEHHMH OCYIIECTBIISTH IIEICHANPABICHHBIM MOUCK XUMHUYECKOU
uH(pOpMallMi B pa3jMYHbIX MCTOYHUKAX (Hay4yHas W y4yeOHO-HAy4yHas JHUTEparypa, CpencTBa
MaccoBoi WHGpoOpManuu, ceTh VHTEepHET W Ipyrue), KPUTHYECKH aHAIM3HPOBATH XUMHYECKYIO
uH(popMalnio, nepepadaTeiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHOW y4eOHOM
3a7a4dei;

13) chopMupoBaHHOCTH YMEHUH OCO3HABATH OMACHOCTh BO3/IEHCTBHS HA )KUBbIE OPraHU3MBI
OTIpe/IeNIEHHBIX BEIECTB, TOHUMasl CMBICI [TOKa3aTessl MpeleIbHON T0MyCTUMOM KOHIIEHTpAlH, U
HOSCHATH Ha NMPHUMEpax CIOCOObl YMEHBIICHUs U MPEAOTBPAIIECHUS UX BPEIHOTO BO3JCHCTBUS Ha
OpraHHu3M YeJIOBeKa.

TpeGoBanus Kk pe3yJbTaTaM 0CBOEHHUS] Y1eOHOI'0 NpeaMeTa:

OK O01. BseiGupath cmocoObl pemieHus 3aaady  Mpo(ecCHOHAIBHOM JAeATeNbHOCTH,
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonb30BaTh COBpPEMEHHBIE CPEICTBA IOMCKA, aHaIM3a M MHTEPIPETalH
uHpopMaluu, U WHGOPMALMOHHBIE TEXHOJOIMM JJIsi BBINOJHEHHs 3a7ad NpoQeccCHOHAIbHON
JESTEIIBHOCTH;

OK 04. D¢ddexTrBHO B3anMOACHCTBOBATH M pabOTaTh B KOJUIEKTUBE M KOMAH/IE;

OK 07. CopeiicTBOBaTh COXpPAaHEHHIO OKPYKAIOIICH Cpelbl, pPecypcocOEpeKCHHIO,
MPUMEHSTh 3HaHUSI 00 U3MEHEHUH KJIMMaTa, MPUHIUIBI O€pEeKIUBOTO MTPOU3BOJICTBA, 3P (HEKTUBHO
JIEICTBOBATH B UPE3BBIYANHBIX CUTYalUsX.

JINYHOCTHBIE Pe3yJIbTATHI:

B xozme ocBOeHHsA IUCLUIIIMHBI YYUTBIBACTCS ABUKEHUE K JOCTHIKCHMIO JIMYHOCTHBIX
pe3ynbTaToB O0ydYalomMMUCS (JUYHOCTHBIE pe3yNbTaThl OIpesesieHbl pabouel MporpamMmoin
BOCIIMUTaHUA):

JIP 3. JIeMOHCTpUPYIOIIHI IPUBEPKEHHOCTh K POJHON KYJIbType, HCTOPUYECKON IMAMATH Ha
ocHOBe JIt00BU K PojiiHe, pogHOMY Hapoay, Majloil poiMHe, MPUHITUIO TPAJIUIIMOHHBIX [IEHHOCTEH
MHOTOHallMOHAJIBHOTO Hapoaa Poccun.

JIP 5. 3anHumarommil aKTUBHYIO TpPaXJAHCKYI0 MO3UIMIO H30uparens, BOJOHTEPA,
0OII[ECTBEHHOTO AEATEI.
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JIP 9. VBaxarouil STHOKYJIbTYPHBIE, PEJIUTHO3HBIE IIpaBa 4YEJIOBEKAa, B TOM YHCIE C
OCOOCHHOCTSIMU Pa3BUTHUS; LEHALIMI COOCTBEHHYIO M UYYXKYIO YHUKAJIBHOCTh B Pa3IMYHBIX
CUTYaIIUsX, BO BceX PopMax U BUAAX ACSITEILHOCTI.

JIP 13. CnocoOGHbIii B 1Iu(pOBOM cpejie MCIOJIb30BaTh pa3iMuHbIe U(POBBIE CPEACTBA,
MO3BOJISIOIINE BO B3aUMOJICUCTBUU C APYTUMH JIFOABMU

JOCTUTaTh MOCTABICHHBIX MeJieil; cTpemsmuiics K (OpMHpPOBAHHIO B CETEBOM cpene
JMYHOCTHO U MPO(EeCCHOHATEHOTO KOHCTPYKTUBHOTO «LIU(POBOTO CIIEIa.

JIP 22. JleMOHCTpUpPYIOUIUMA NPUBEPKEHHOCTh MNPUHIIMIAM YECTHOCTH, IMOPAIOYHOCTH,
OTKPBITOCTH.

JIP 24. TlposBisdiouuid SMIAaTHIO, BBIPAKAIONIUMNA AKTUBHYIO TPAKIAHCKYIO TMO3HUIIMIO,
YYaCTBYIOIIUI B CTYJEHYECKOM M TEPPUTOPUATILHOM CaMOYIPaBJICHUHU, B TOM YHUCJIE Ha YCIIOBUSIX
TO0OpPOBOJIbYECTBA, MPOJYKTUBHO B3aMMOJCHCTBYIOIIMH M YYaCTBYIOIIMM B JEATEIbHOCTU
OOIIIECTBEHHBIX OpraHU3alMMi, a TaKkKe HEKOMMEPYECKHUX OpraHu3aluii, 3auHTEPECOBAHHBIX B
Pa3BUTUU TPAXKIAHCKOTO OOIIECTBA U OKA3BIBAIOUIUX MOAIEPKKY HYXKIAFOIIMMCS.

JIP 26. IlposBastomiyii ¥ JEMOHCTPUPYIOIIMM yBaK€HUE K IPEACTABUTENSIM Pa3IMUHBIX
STHOKYJIBTYPHBIX, COI[HAIbHBIX, KOH(ECCHOHATBHBIX U UHBIX TPYIIIL.

JIP 29. CoGuroaromuii ¥ pornarasIupyonfil mpaBuia 310pOBOT0 U 0E€30MacHOTO 00pasa
JKU3HHU, CIIOPTA; MPEeayNpexaaomuid Tu00 MPeoJoeBaOIUil 3aBUCUMOCTH OT allKoroJjs, Tabaka,
MICUXOAKTUBHBIX BEIIECTB, A3aPTHBIX UTP U T.JI.

JIP 30. 3aboTsauuiics o 3aluTe OKpYXKarolie cpeibl, COOCTBEHHON U 4y:KOi 0€30MacHOCTH,
B TOM YHCIIe ITUPPOBOH.

JIP 36. CoxpaHsSOUUH IMCUXOJIOTMYECKYI0 YCTOMYHMBOCTh B CHUTYaTMBHO CIIOKHBIX WIIU
CTPEMUTEIHHO MEHSIIOITUXCS CUTYaIUSX.

2 CTPYKTYPA U COAEP) KAHUE YYEBHOI'O INTPEIMETA

2.1. O0beM 001mIe00pa3oBaTEIbHON JUCHUIIJIMHBI U BUAbI Y4eOHOH padoThl

Bua yueO6Ho# padoThl O0beM yacoB

MakcumanbHas yueOHasl Harpyska (BCero) 144
Ob6s13arenbHas ayJUTOpHas ydeOHasi Harpy3Ka (BCero) 133
B TOM YHCIIE:

JIEKINH 48

IPAKTUYECKHE 3aHSITHS 52

1ab0paTOPHBIE 3aHATHS 32
CamocrosTenbHas paboTta obydaromierocs (Bcero) -
KoHcynpranum 1
[TpomexyTouHas arrectanus B popme IK3aMeHa 11
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2.2. TemaTn4yecKkMil IJIAH U COJepKaHNEe Y4eOHOr0 npeaMera

Koabl komMnereHun
H JUYIHOCTHBIX

pe3yJIbTaToB,
HaumenoBanmue
Oo0bem ¢dopmupoBaumio,
pasaenoB u teM | Coaepxanue y4eOHOro MmarepuaJia u popMbl OPraHU3aLUM JeSITeIbHOCTH 00y4YaI0IMXCS 4ACOB KOTOPBIX
npeaMera
CImocoo0cTByeT
3JIeMeHT
NPOrpamMMbl
1 2 3 4
OcCHOBHOE cO/Iep:KaHue 102
Pa3nes 1. OcHOBBI CTpOEHHSI BelllecTBA 8
Tema 1.1. Coaep:xanue y4eOHOro MaTepHuaJia 6 OK 01,
Crpoenue aromoB | CoBpeMeHHasi MOJIC)Ib CTPOSHHS aToMa. DIIEKTPOHHAs KoHpuryparus atoma. Kiaccudukariust 4 JIP 3, JIP 5, JIP 9,
XUMHYECKHX XUMHAYECKHX 3JEMEHTOB (s-, P-, O-ajgemenTs). BajeHTHbIC 537eKTpPOHBL. BajleHTHOCTS. JIP 13, JIP 22, JIP 24,
AJIEMEHTOB 1 | DJIEeKTPOHHAs MPUPOJIa XUMUYECKOM CBS3U. DIEKTPOOTpULATENbHOCTh. KOBajIeHTHAs CBsI3b, €€ JIP 26, JIP 29, JIP 30,
npupoaa Pa3HOBUAHOCTH M MEXaHU3Mbl 00pa3oBaHMs (OOMEHHBIN M JOHOPHO-AKIENTOpHbIN). MoHHas JIP 36
XUMHUYECKON cBA3b. MeTamnnueckas cBsizb. BomopoHas cBs3b.
CBS3H Me)MOEeKyIIIpHbIE B3aMMOICHCTBHS.
W30TONBI, OCHOBHOE 1 BO30YKIEHHOE COCTOSIHME aTOMa, THOpUIN3allHsl aTOMHBIX OpOuTaseil.
IIpakTnueckoe 3ansTue 1. PemieHue npakTHUecKuX 3aJaHU HA COCTABIIEHUE AJIEKTPOHHO- 2
rpaduueckux Gopmyn snemeHToB 1-4 mepuonoB. PemieHue 3amaHuil Ha UCHOIB30BaHUE
XMMHYECKOM CHMBOJIMKH M Ha3BaHWUI COCIMHEHUU MO0 HOMEHKJIATYPE MEKIYHApOJAHOTO CO03a
TEOPETUYECKON U MPUKIIATHON XUMHUHU U TPUBHAJIBHBIX HA3BAHU I COCTaBICHUS XUMUYECKUX
(GbopMyNl NIBYXaTOMHBIX COEAMHEHUH (OKCHUIOB, CYIb(GUAOB, TUAPUIOB U T.II.) U JPYIHX
HEOPraHMYECKHUX COCIUHEHUH OTIEIbHBIX KJIACCOB.
Tema 1.2. Conep:xanue y4e0HOro marepuaJa. 2 OK 01, OK 02,
[lepuonnueckuii IIpakTnueckoe 3ansatue 2. Ilepuogmueckas cucremMa XuMHUYECKUX dnemeHtoB J[.H. 2 JIP 3, JIP 5, JIP 9,
3aKOH n | MenneneeBa. @usunueckuit  cmbicn  [lepmoamveckoro  3akona .M. MeHnneneena. JIP 13, JIP 22, JIP 24,
[epuoanYIecKast 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX MMHU NPOCTHIX U JIP 26, JIP 29, JIP 30,
cuctema CJIO)KHBIX BEILECTB B COOTBETCTBUHU C MOJOXKEHHUEM XMMHUYECKOro sneMeHTa B [lepuoanueckoit JIP 36
onemMenToB  JI.W. | cucteme. MupoBo33peHueckoe © Hay4yHoe 3HaueHue Ilepuoanueckoro 3akoHa J[.M.
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Meuneneesa.

Mengaeneena. [Ipornossr I.1. Menneneea. OTKpbITHE HOBBIX XUMHUUYECKUX DJIEMEHTOB.
Pemienue mpakTHUKO-OPUEHTUPOBAHHBIX TEOPETHMUECKUX 3aJaHUN HA  XapaKTEPUCTHKY
XAMHUYECKHUX 2JIEMEHTOB «MeTtalsInJecKue / HEMETAIMYECKUE CBOIiCTBa,
3JEKTPOOTPHUIIATEILHOCTh U CPOJICTBO K DJIEKTPOHY XMMUUYECKHUX 3JIEMEHTOB B COOTBETCTBHE C
X DJIGKTPOHHBIM CTPOCHHUEM U TIOJIO)KCHHUEM B TIEPHOJUYCCKON CHCTEME XHMHYECKHUX
anemenToB /1. 1. Menjeneena.

Pazgen 2. Xumnue

CKHE€ peaKIun

12

Tema 2.1 Tunsr

Coaep:xaHue yueOHOro MaTepuaJia

XUMUYECKHX
peaxkuuii

Knaccupukanus ¥ TuUObl XMMHUYECKMX pEakUUil ¢ ydyacTHMEM HEOPraHHMYeCKUX BEIIECTB.
KonnyecrBenuple oTHOIIEHHS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHLI B XMMHU H
pacyeTsl 10 ypaBHEHHSM XMMHUYECKHMX peakuuil. Mojb Kak eAMHUIa KOJIMYECTBAa BEIIECTBA.
MousipHast Macca. 3aKOHbI COXpPaHEHHUsI MAacChl U SHEPruu. 3aKoH ABoraapo. MosipHbIil 00beM
ra3oB. OTHOCUTENbHAsl IJIOTHOCTh TIa30B. Peakiuu KOMIUIEKCOOOPa30BaHUS C Y4acTHEM
HEOpPraHMYECKUX BElIEeCTB (Ha NpuMepe I'IPOKCOKOMILJIEKCOB IIMHKA U aJTFOMUHUSA).

IIpakTuyeckoe 3ansaTue 3-4

CocrapneHnue ypaBHEHUN peaKIMil COeAMHEHUS, Pa3I0KEHUs, 3aMeIIeHNUs, OOMEeHa. Y paBHEHUS
peakiuii TOpeHusi, HOHHOr0 0OMeHa, OKUCIIEHHUSI-BOCCTAHOBIICHHS.

Pacder KOMMYECTBEHHBIX XapaKTEPUCTUK MCXOMHBIX BEIIECTB W MPOIYKTOB peakiuu. Pacuer
KOJINYECTBEHHBIX XapaKTEPUCTUK MPOAYKTa pEaKLUU COSAMHEHUS, €CIM OJHO U3 BEIIECTB JaHO
B M30BITKE W/WIN COJIEPKUT TpuMecH. Pacuetr MaccoBoil miiM 00beMHOM J10JIM BBIX0/a MPOIYKTa
peaKkIMM COEMHEHMsI OT TEOPETUYECKH BO3MOXKHOTO. Pacuer 0ObEeMHBIX OTHOLIEHWH Tra3oB.
Pacuer macchl (00beM, KOTUYECTBO BEIIECTBA) MPOIYKTA PEAKIIUU, €CITU OJTHO U3 BEIIECTB JaHO
B BUJIE PACTBOpA C ONpPEIeTICHHON MAacCOBOM J10J1ei pacTBOPEHHOIO BEIIECTBA.

ypaBHeHI/IH OKHCJICHHS-BOoccTaHOBJICeHUA. CTeneHb OKucaeHUA. OKUCIUTENh U BOCCTAHOBHUTEb.
OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pC€aknuu B MPUPOAC, IMPOU3BOACTBCHHBIX IIpOLECCax M
KU3HCACATCIIBHOCTH OPraHU3MOB.

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIN noreHuuaia CpeClIbl. CocraBneHue u YpaBHUBAHUC
OKHCIHUTCIBPHO-BOCCTAHOBHUTCIIbHBIX peaKuMﬁ MCTOJOM OJJICKTPOHHOI'O Oananca. TumuuHbIC
HCOPTraHNYCCKUC OKUCIUTCIIN U BOCCTAHOBUTCIIN. 3HeKTp0J’II/I3 PAaCTBOPOB U pacCIlJIaBOB COJIeii.

OK 01,
JIP 3, JIP 5, JIP 9,

JIP 13, JIP 22, JIP 24,
JIP 26, JIP 29, JIP 30,

JIP 36

Tema 2.2

Coaep:xxaHue yueOHOro MaTepuaJia

DIIEKTPOIUTHYEC
Kasi JIMCCOLMalus

Teopus sneKTpoIUTUYECKON AUCCOoNMai. Peakiiun nonHoro ooMena. CocraBiieHHe peakinii
MOHHOT0 00MEHa MyTeM COCTaBJICHHsSI UX MOJHBIX M COKPAIIEHHBIX HOHHBIX ypaBHEHUI.
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OK 01,
JIP 3, JIP 5, JIP 9,

JIP 13, JIP 22, JIP 24,




YA MOHHBII OOMEH

I'unponus coneil. 3HaueHne ruapoau3a B OMOIOrHYECKUX 0OMEHHBIX mpoleccax. [Ipumenenue
TUAPOJIN3A B IPOMBIIIIICHHOCTH.

JlaGoparopHas padora 1. Peakuuu ruaposimsa

HccnenoBanue cpeipl pacTBOPOB COJICH, 00Opa30BaHHBIX CHUIIBHBIMU U CIIA0BIMU MPOTOJIUTAMH,
U UX peakiuil ¢ pacTBOpaMu Iejaoyu U kapOoHara HaTpus. CocTaBleHHUE PeaKIUil TUApOIN3a
COJIEH.

JIP 26, JIP 29, JIP 30,

JIP 36

KonTpoasnas
padora 1

CTpoeHne BelecTBa 1 XUMHYECKHE PeaKIUH

Pa3zgen 3

CTpoeHue U CBOHCTBA HEOPraHUYECKUX BelleCTB

24

Tema 3.1
Kiaccudukanms,
HOMEHKJIaTypa W
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

Coaep:xanue yueOHOro MaTepuaJia

[Ipenmer Heoprannyeckoil xumuu. B3aumocBsizp Heoprannyeckux BemecTB. Kitaccugpukanus
HEOpraHu4yeckux BelecTB. [IpocTeie n ciiokHble BemecTBa. OCHOBHBIE KIIACChI CIIOXKHBIX
BelIeCTB (OKCHU/IbI, TUJIPOKCH/IbI, KUCIOTHI, coar). HoMeHknaTypa u Ha3BaHUE HEOPTaHUUYECKUX
BEIIECTB MCXOJS M3 UX XUMHUYECKOM (hOpMysbl MM COCTABICHHE XUMHUYECKOH (OPMYIIbI
HCXOJIsl U3 HAa3BaHMS BELIECTBA 110 MEKTYHAPOIHOM WM TPUBHAIIBHON HOMEHKIIATYpE.
Me:xmonexyisipHble B3auMoaencTeus. Kpucramoruaparsl. ArperaTHele COCTOSIHUS BEILIECTBA.
Kpucrannuueckue u amop¢Hble BemecTBa. THUIMBI KPUCTAUIMYECKUX PEIIETOK (aToMHas,
MOJIEKYJISIpHasi, MOHHAsl, MeTauIndecKas). 3aBUCUMOCTbh (PU3MUECKUX CBOWCTB BEIECTBA OT
THIA KpUCTAJUIMUECKOH perieTku. [IpuunHbl MHOrooOpa3us BELIeCTB.

CoBpeMeHHbIE TPEICTaBIEHUS O CTPOCHUU TBEPAbIX, >KUJIKUX W Ta3000pa3HbIX BEIIECTB.
Kukre KpucTauibl

IIpakTHYeckue 3aHATHA S

Pemenue 3amau Ha pacyeT MaccoBOM J10JIM (MacChl) XMMHUYECKOIO 3JIeMEHTa (COEIUHEHUs) B
MOJIEKYJe (CMECH).

Pemenune mnpakTHdecKuX 3aJaHUMl MO KiaccU(UKALUM, HOMEHKJIAType M XUMHUYECKUM
(dbopMyIaM HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (HA3bIBaTh M COCTABIATH (POPMYIIBI
XUMHUYECKUX BEIIECTB, ONPEAEIATh NPUHAIEKHOCTD K KJIACCy).

Hctounnku xuMu4eckod HH(oOpManuu (HaydHas W y4deOHO-HayyHas JUTepaTypa, CpeicTBa
MaccoBoi uHGpopMmanuu, cetb MutepHer u apyrue). Ilowck uHpOpManuu Mo Ha3BaHUIM,
UACHTU(DUKATOPAM, CTPYKTYPHBIM (OpMYyIaM.

OK 01, OK 02,
JIP 3,JIP 5,JIP 9,

JIP 13, JIP 22, JIP 24,
JIP 26, JIP 29, JIP 30,

JIP 36

Tema 3.2

ConepxaHue y4eGHOro MaTepuaJjia

12

15

OK 01, OK 02,




duzuko-
XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIISCTB

Metamnbl. O0mue Qu3nyeckue U XUMHYECKHE CBOWCTBa MeTauioB. CrocoObl MOTy4YeHUS.
3HavYeHHE METAUIOB U HEMETAJJIOB B MIPUPOJIE U )KU3HEIEATETbHOCTH YEJIOBEKAa U OPraHU3MOB.
Koppo3us MeTainoB: BB KOPPO3HUH, CIOCOOBI 3alIIUTHl METAJUIOB OT KOPPO3HH.

Hemeramnel. O0mue ¢puznyeckue U XUMUYECKHE CBOWCTBA HEMETAUIOB. TUIUYHBIE CBOWCTBA
MerauioB [V— VII rpynmn. Kiaccudukanus um HOMEHKIATypa COSIUHEHHWN HEMETaJlIOB.
KpyroBopoTsl OMOT€HHBIX AJIEMEHTOB B IIPUPO/IE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB (OKCHUIOB, THIPOKCHJIOB,
KHUCJIOT, COJIEH | Jp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX
CO€JIMHEHM, BBICIIUX OKCUAOB U THIPOKCHIOB.

IIpakTuyeckoe 3ansiTue 6

CocraBieHue ypaBHEHUH XUMHMUYECKUX PEAKUHUH C ydyaCTHEM MPOCTBIX M  CJIOXKHBIX
HEOPraHUYECKUX BEIIECTB: OKCHUJIOB METAJUIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHUCIOT, OCHOBAHUN M aM(OTEpHBIX THAPOKCHJIOB, HEOPIaHUYECKUX COJIEH,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aJlaHUi Ha CBOWCTBA U IIOJYYECHHE
HEOPraHMYECKUX BEIIECTB.

JlabopaTopHas padora 2 CBoliCTBa MeTAJJIOB H HEMETAJLJIOB

UccnepoBanue Qu3nueckMx W XUMHYECKHMX CBOWCTB METANIOB M HEMETaoB. PemieHue
SKCIEPUMEHTAIIbHBIX 3a/1a4 MO CBOMCTBAM XMMHYECKUM CBOMCTBAM METANIOB U HEMETAILIOB,
110 PaCIO3HABAHUIO U MOJYYCHUIO COCTMHEHU METAJUIOB U HEMETAJUIOB.

JIP 3, JIP 5, JIP 9,
JIP 13, JIP 22, JIP 24,
JIP 26, JIP 29, JIP 30,

JIP 36

Tema 3.3.
IIpoussoacTso
HEOPTraHMYECKUX
BEIIIECTB.
3HaueHue u
OpUMEHeHHe B
ObITY U Ha
TIPOM3BOJICTBE

ConepxaHue y4eGHOro MaTepuaJjia

OO0mme mpeACTaBICHHUsT O MPOMBINIJIEHHBIX CHOCO0AaX MOJIYYCHHS XMMHUYECKHX BEIIECTB (Ha
puMepe MPOU3BOICTBA aMMHUAKA, CEPHOM KUCIIOTHI).

Uepnast u 1nBetHas Mertamutyprus. [Ipaktuueckoe mpuUMEHEHHUE SJIEKTPOIM3a JJIsi TOJTYUYCHUS
IIENIOYHBIX, OBITY M Ha MPOU3BOJCTBE IIEIOYHO3EMEIbHBIX METAIIIOB U amtoMuHUsA. CTEKIIo U
CUJIMKATHAs MPOMBIIIJICHHOCTD.

ITpoGiema 0TX010B U MOOOYHBIX MPOIAYKTOB.

IIpakTnyeckue 3aHATHA 7

Pemenne MPaKTUKO-OPUCHTHUPOBAHHBIX SallaHI/Iﬁ 0 poJir HeOpFaHquCKOﬁ XHUMHHU B PA3BUTHUU
MEIULUHBI, CO3JaHMM HOBBIX MaTepuajoB (B  CTPOUTENBCTBE U  JAp. OTPaACIAX
MIPOMBIIIJIEHHOCTH ), HOBBIX HCTOYHHUKOB SHEPruu (aJbTEpHATUBHBIE HWCTOYHUKU HHEPrUH) B
peleHn: mpoodIeM SKOIOTHYECKO, SHEPreTHYeCKOi U MHUIEBOH OE30MaCHOCTH.
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OK 01, OK 02,
JIP 3, JIP 5, JTP 9,
JIP 13, JIP 22, JIP 24,
JIP 26, JIP 29, JIP 30,
JIP 36




KonTpoasnas
padora 2

CBolicTBa HEOPraHMYECKUX BEIIECTB

Pa3zpen 4

CTpoeHue u CBOMCTBA OPraHUYEeCKHUX BelIECTB

28

Tema 4.1
Knaccudukanus,
CTpOCHHE u
HOMEHKJIaTypa
OpPTaHHYECKHUX
BEIICCTB

Conep:xanue yueOHOro MaTepuaJia

IIpenMer opraHudYeckod XMMHMH. B3auMOCBS3b HEOPraHMYECKHX W OPraHMYECKHX BELICCTB.
XHMMHYECKOE CTPOCHHME Kak IOPSANOK COEAMHEHHA AaTOMOB B MOJIEKYJE COIVIACHO UX
BaJICHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUHM XHMMHMUYECKOTO CTPOCHMS OpPraHHYECKUX
coequHeHnit A.M. bytnepoBa. YriiepoHblil CKEIET OPraHuYecKoi MoJieKyJibl. MoJeKkyspHble
U CTPYKTYpPHBIE (pa3BEepHYTbIE, COKPALECHHbIE) XUMUUYECKHE (OpPMYJibl. 3aBUCMOCTb CBOMCTB
BEUIECTB OT XUMHUYECKOI'O CTpOeHHs Mousiekyld. M3omepuss um wu3omepnl (CTpyKTypHas,
reomMeTpuueckas (Luc-TpaHc-uzomepus). KpaTHocTh XUMUUECKOM CBS3H.

[TonsaTue o pyHKuMoHambHOU Tpymnme. [IpuHIMIBI KITaccu(UKAUU OPTaHMYECKUX COCTUHECHUH.
Me:xyHapoiHass HOMEHKJIATypa U IPUHLUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COEANHEHU.

IpakTuyeckue 3aHATHS 8

HomeHknatypa  OpraHM4ecKMX  COCIMHEHHHA  OTHENBHBIX  KJIaccOB  (HACHIIICHHBIC,
HCHACBIIICHHBIC M apOMATHYCCKUC YIJICBOAOPOABI, CIIMPTHI, q)eHO.HI)I, aJlbACTUAbI, KCTOHBHI,
KapOOHOBBIE KHUCIOTHI U Ap.) CocTaBleHHEe MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OpMYyI
OpPraHn4Y€CKUX BEIICCTB OTACIBHBIX KJIACCOB, HMCIIOJB3Yys MX Ha3BaHUA I10 CHUCTEMATHUYECKOU
HOMeHKIaTtype. Pacdersl mpocteiimeld (opMynbl OpraHMYECKOH MOJNEKYNbI, HCXOAd U3
AJIEMEHTHOTO cocTaBa (B %)

OK 01,

JIP 3, JIP 5, JIP 9,
JIP 13, JIP 22, JIP 24,
JIP 26, JIP 29, JIP 30,

JIP 36

Tema 4.2.
CBolicTBa
OpPTaHHYECKUX
COCIMHEHU

Conep:xaHue y4eOHOro MaTepuaJia

14

DUBNKO-XUMHUYECKHE CBOMCTBA OPTaHUYECKUX COCIMHEHUM OTAENBHBIX KJIACCOB (OCOOCHHOCTH
KJIaccupUKAlUM ¥ HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHYECKHH psig U oOmias (opmyna;
n3oMepust; GU3NUECKHe CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI TTOJIYUSHU):

— IpeAeibHbIE YIIIEBOAOPOALl. ['OpeHre MeTaHa KaKk OAWH U3 OCHOBHBIX MCTOYHUKOB TEIUIA B
MIPOMBIIIJIEHHOCTH M ObITy. CBOWCTBA MPHUPOAHBIX YIJIEBOAOPOIOB, HAXOXKACHUE B MPUPOJE U
IIPUMEHEHHUE aJIKaHOB,

- HCNPCACIIbHBIC U apOMATUYCCKUC YIJICBOAOPOIBI. HOJ'II/IMepI/ISaLII/IH O9THJICHA KaK OCHOBHOC
HaIrpaBJICHHUEC €0 UCIIOJIb30BaHUA. FopeHHe aAll€TUJICHA KaK HCTOYHHK BBICOKOTEMIICPATYPHOTO
IIaMCHU JJIS1 CBAPKHU U PE3KH MCTAJJIOB;

— KHCJIOPOJICOJIEpIKale COEeANHEHUs (COUPTHI M NPOCThle AGUpPHI, (EHOJbI, aNbIETHAbl U
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OK 01, OK 02,
JIP 3, JIP 5, JTP 9,
JIP 13, JIP 22, JIP 24,
JIP 26, JIP 29, JIP 30,
JIP 36




KETOHbI, KapOOHOBBIE KHCJIOTBI M HX Hpou3BOAHBIE). IlpakTHueckoe NpUMEHEHHE
STUJICHTIIMKOIA, IuuepuHa, Gexomna. I[lpumenenue popmanbaeruia, aneTaabIeruaa, yKCycHon
KHUCJIOTBl. MbllIa KaK COJIM BBICHIMX KapOOHOBBIX KMCIOT. MoroIue cBoiicTBa MbLIA;

- a30TCOJIepIKaIINe COSAMHCHUS (AMUHBI 1 AMHHOKHCIIOTHI, OCJIKH).

Knaccudukanuss 1 0cCOOEHHOCTH OpPraHMYECKUX peakiuii. PeakmuoHHbIE IEHTpHI. Pamukaibl.
[lepBoHavasibHBIC TOHSATHUS O THUINAX U MEXaHU3MaX OPraHUYECKUX PEaKlUu.

IIpakTHyeckoe 3ansaTue 9

Pemenne OCII0YCK HpeBpaHleHI/Iﬁ Ha TCHCTHYCCKYIO CBA3b MCKIAY KIaCCaMU OPraHUYCCKHUX
COCIMHEHUI C COCTaBIIEHMEM Ha3BaHUN OpPraHMYECKUX COCAMHEHUN IO TPUBHAIBHON WM
MEXIyHApOAHOM CUCTEMAaTUUECKO HOMEHKIIAaType. Pelienne pacueTHbIX 3a/1a4 M0 YpaBHEHUSAM
peaxiuii ¢ y4acTueM OpraHMYeCKUX BEIIECTB.

JlabopaTopuas padora 3 [losryyenune 3TUjIeHa U M3y4YeHHE €r0 CBOICTB

[Tonmyyenue sTHIICHA W3 3TaHOJA B JIA0OPATOPUU U U3YyUCHHE €ro (PU3HMYECKHX U XMMUYCCKHX
cBoiicTB. CocTaBlIeHHE peakIuii PUCOCIUHEHUS U OKUCIICHUS Ha IIpUMepe dTUiIcHa. Pernenne
pacyeTHBIX 3aja4 C UCTIOJIH30BAHUEM IJIOTHOCTH Ta30B MO BOJAOPOAY U BO3AYXY

Tema 4.3.
Opranunueckue
BEIIECTBA B
KU3ZHEACITEIBHOC
TH YeJloBeKa.
IIpousBoacTtBo M
MIPUMEHEHUE
OpraHUYECKUX
BEIIECTB B
MPOMBILILIEHHOCT
u

Coaep:xanue y4eOHOro MaTepHuaJia

(e}

bruooprannueckue coeaunenus. IIpumenenne u Ouosorudeckas poib yrieBofoB. OKuCIeHUE
YIJIEBOIOB — UCTOYHMK PHEPIUU KHUBBIX OpraHu3MoB. OOnacTH NPUMEHEHHsS aMHUHOKHCIOT.
[IpeBpamienus O0enkoB nuiy B opranu3me. buonornueckue ¢pynkiuu Oenxos. buonornueckue
¢byHKIMHU )XUpOB. PoJb opraHnyeckoit XuMUM B pellIeHUH po0sieM MUILeBoil 6€30MacHOCTH.
HyxnenHoBble KUCIOTHI: cocTaB U cTpoeHue. CtpoeHne HykiaeoTu7oB. CocTaB HYKJIEHMHOBBIX
kuciaot (JAHK, PHK). Ponb HykJIEMHOBBIX KUCIIOT B )KU3HEACSTEILHOCTH OPraHU3MOB.

[Ipon3BoaCTBO OpraHMYECKUX BELIECTB: IPOU3BOJCTBO METaHOJIa, MepepadoTka HeTH.
[lonnaTHEH Kak KPYMHOTOHHAKHBIM MPOAYKT XMMHYECKOro Ipous3BoiacTBa. [IpumeHenue
sTriieHa. [Ipou3BOACTBO U NpUMEHEHUE Kaydyka U pe3nHbl. CHHTETUYECKHE U UCKYCCTBEHHbBIE
BOJIOKHA, MX CTpPOEHHE, cBOMCTBa. IIpakThueckoe Mcnonb3oBaHHe BOJIOKOH. CHHTETHYECKHE
IUICHKU: WU30JISIUS Ui MPOBOJIOB, MEMOpAHBI JJIsi ONPECHEHUS BOJbI, 3alllUTHBIEC TJICHKU JUIS
aBTOMOOWJIEH, TIIJIAaCThIpH, XHUPYprUdeckue MOBs3KU. HOBbIE TEXHOJOTMM JallbHEHIIEro
COBEPIICHCTBOBAHUS IOJIMMEPHBIX MaTepHAIOB. Poib OpraHM4eckoil XMMHHM B PELICHHUH
npobjeM HSHEepreTMvyeckoil 0e30macHOCTH, B PAa3BUTHM MEAWLUHBI, CO3AAHUU HOBBIX
MaTepHajIoB, HOBBIX NICTOYHMKOB dHEPIuu (aJbTEpPHATUBHbBIE HCTOUHUKH SHEPTHUH).

IIpakTnyeckoe 3ansitue 10

OK 01, OK 02,
JIP 3, JIP 5, JIP 9,
JIP 13, JIP 22, JIP 24,
JIP 26, JIP 29, JIP 30,
JIP 36
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Pernienne npakTHKO-OPUCHTUPOBAHHBIX 33aJaHUK 110 COCTABJIICHUIO XUMHUYECKUX PEaKIIHH,
OTPAXKAMIIUX XUMHUYECKYI0O AKTHBHOCTh OPTaHMYECKUX COCIUHEHHWH B Pa3jIMYHBIX Cpelnax
(TpUpOAHBIX, OMOJTOTHYECKUX, TEXHOT'CHHBIX ).

KonTpoabnas CTpyKTypa H CBOIiCTBa OPraHMYeCKUX BellecTB 2

pabora 3

Pasien 5 KHHeTH?eCKHe U TePMOJAMHAMHUYECKHE 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECKHX 12
peakuuii
Coaep:xaHue yueOHOro MaTepuaJia 4
Xumnueckue peakiuu. Krnaccudukanus XMMHUYECKHX peakiuil: 1mo ¢a3oBOMy COCTaBy 2
(roMOT€HHBIE W TETEePOTeHHBIE), IO HCIOJIb30BAHUIO KaTalnu3aTopa (KaTaJTuTUYECKUE U
HekatanuTuueckue). CKOpOCTh peakiuy, ee 3aBUCUMOCTh OT Pa3IMyYHbIX (DAKTOPOB: MPUPOIBI
pearupyrommx BEIIECTB, KOHIICHTPAIIMM PEarupyrolux BeEIIeCTB, TeMIepaTypbl (IIPaBUIIO
Baut-T'odda), miomanu peakMOHHON TMOBEPXHOCTH, HaIW4Ms KaTanuzatopa. Pomb

Tema 5.1 KaTaJlu3aTOpOB B TMPHUPOJIE H MPOMBIIUICHHOM IPOU3BOACTBE. ODHEPrus aKTUBAIUH. OK 01, OK 02,

) AxTuBHpOBaHHBIA KoMmIuiekc. Kartanmuzaropsl u katanus. Ponb karanuzaTopoB B MpHUpONE H JIP 3, JIP 5, JIP 9,
Kuneruueckue MIPOMBIIIJICHHOM IPOU3BOJICTBE JIP 13, JIP 22, JIP 24,
3aKOHOMCPHOCTH D D A JIP 26. JIP 29. JIP 30
R — JlabopaTopHble 3ansiTus 4 § 2 > P 36’ )
HMIECKIX N3yueHne 3aBUCHUMOCTH CKOPOCTH XMMHYECKOM pPEaKUHUHU OT KOHUEHTPALMU Pearupyrouiux
peaKiit BellecTB M Temreparypsl. Jlabopatopnas pabora nHa BbeIOOp: 1. JlabopaTtophas pabota

«OmnpeneneHue 3aBUCUMOCTH CKOPOCTH PEaKUUU OT KOHLUEHTPALUU PEarupyroliux BEIIECTBY.

HccnenoBanue 3aBUCHMMOCTH CKOPOCTH PEAKIMKM OT KOHIEHTparuu. OnpeseieHne KOHCTAHThI

CKOpOCTH peakuuu rpadudeckuMm wmetogoM. 2. Jlaboparopnas pabota «Omnpenenenue

3aBUCUMOCTH CKOPOCTH PEAKIMU OT TeMIiepaTypbl». McciaepoBaHue 3aBUCUMOCTH CKOPOCTH

peakuuu OT TeMmmeparypbl. PacdeT »SHepruM axkTUBAUUM peakuuu. PenieHue mnpakTHUKO-

OPUEHTUPOBAHHBIX 3aJaHUN Ha aHanu3 (AKTOPOB, BIMSIIONIMX HA HW3MEHEHHE CKOPOCTH

XUMHUYECKON PEeaKIUu.
Tema 5.2 Conep:kanue y4eOHOTro MaTepuaa 6 OK 01, OK 02,
Tepmonnnamuuec | Knaccudukainus XUMUYECKHX peakluii: 1o TemioBoMy d(hdexTy (9K30TepMUYecKHe, 2 JIP 3,JIP 5,JIP 9,
KHe SHAOTEPMHUUYECKHE), MO oOpaTtumocTu (oOpaTumble U HeoOpaTtumble). TermaoBbie APPEeKThI JIP 13, JIP 22, JIP 24,
3aKOHOMEPHOCTH | XUMHUYECKUX peakiuil. Tepmoxumudeckue ypaBHeHHs. OOpaTUMOCTh peakiuii. XUMUYECKOe JIP 26, JIP 29, JIP 30,
MPOTEKAHUS pPaBHOBECHE U €T0 CMEIIEHUE MO/ IEUCTBUEM Pa3IUIHBIX (PaKTOPOB (KOHIIEHTPAIUS pPEareHTOB JIP 36
XUMUYECKHUX WIM TPOIYKTOB pEaklUW, NaBlIeHHE, TemrepaTypa) A CO3/IaHUs ONTHUMAIBHBIX YCIOBHMA
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peaKkIui.
PaBHOBeCue
XUMUYECKHUX
peaxkuuii

IIPOTEKaHMUsl XUMHUYECKUX IpoueccoB. [lonsaTue 06 3HTanbnuu u 3HTponuu. DHeprus ['nbbca.
3akon I'ecca m cneactBust u3 Hero. Ponb cMelleHHs paBHOBECHS B TEXHOJIOIMUYECKUX
poreccax.

IIpakTnueckoe 3ansaTue 11

IMpunuun Jle Ilarense. BausHue pasnuyHbiX (AKTOPOB HAa M3MEHEHUE paBHOBECHUS
XMMHUYECKUX pPEaKUMH. 3aKOH JEMCTBYIOIIMX MacC M KOHCTaHTAa XMMHUYECKOTO PaBHOBECHS.
PacueTsl paBHOBECHBIX KOHLIEHTPALUI pearupyroliyx BeEeCTB U IPOAYKTOB peakuuil. Pacuers
TeruIoBoro ¢ ¢dekra peakunu. Pemenne npakTHKO-OpPHEHTUPOBAHHBIX 33aJaHI Ha TPUMEHEHHE
npunnuna Jle-lllatenbe 11 HaXOXAEHUS HANpPABICHHUS CMEIIEHUS PABHOBECUS XMMUYECKOMN
peakuuu 1 aHaau3 (akTopoB, BIMSIIONIMX HA CMEIIEHUE XUMUYECKOI0 PaBHOBECHS

JlabGoparopunas pabora 5.

W3yuenne BIUSHHAS Pa3IMYHbIX (PaKTOPOB HA CMEIICHUE XUMHUYECKOTO PABHOBECHS.
HccnenoBanue BIUSHUS U3MEHEHHs] KOHLIEHTPALIUU BEUIECTB, PEAKIIMH CPENIbl U TeMIIepaTyphl
Ha CMCIICHHC XHMMHUUYCCKOI'O pPAaBHOBCCHA. CpaBHeHI/Ie IMOJIYUYCHHBIX  PC3YyJIbTATOB C
TEOPETUYECKH MPOTHO3UPYEMBbIMU Ha ocHOBE npuHiuna Jle llatenbe.

KonTtpoibHasn
pabora 4

CKOpOoCTh XMMMUYECKOHN peakliMi U XUMUYECKOE PaBHOBECHE

Pa3znea 6

JlucriepcHbIie CHCTEMBI

10

Tema 6.1
Hucnepchsie
CUCTEMBI U
(bakTopbI X
YCTONYMBOCTH

ConepxaHue y4eGHOro MaTepuaJjia

HucnepcHele cucremsl. Kosutomanele cucrembl. McrtuHHBIE pacTBOpbl. PacTBOpeHme kak
¢usuko-xumuueckuid  mporecc.  PactBopel.  CrocoObl  IPUTOTOBIEHMSI  PacTBOPOB.
PactBopuMocTs. MaccoBasi [0is pacTBOpPEHHOro BemiecTsa. llpenensHo pmomycTtuMmele
KOHIEHTPAllMU U UX HCIOJIb30BaHUE B OLIEHKE 3KoJorndyeckon OesonacHoctu. Knaccupukanus
JMCIIEPCHBIX cucTeM Mo cocTaBy. CTpoeHue M (aKTOpbl YCTOHYMBOCTH JUCHEPCHBIX CHCTEM.
Pacnio3HaBaHue MCTHHHBIX PAacTBOPOB, KOJUIOMIHBIX PACTBOPOB U I'PyOOJMCIIEPCHBIX CHUCTEM.
Crpoenne munennsl. PaccenBanue cBeTa Ipy NPOX0KIEHUN CBETOBOTO IMMy4Ka Y€pPE3 ONTHUECKU
HEOTHOPOAHYIO cpeny (dddexra Tunmans)

IIpakTnyeckne 3ansaTus 12.

Pemenne 3amau Ha TNPUTOTOBIEHHWE pacTBOpOB. PelieHne MNpakTUKO-OPUEHTHUPOBAHHBIX
pacyeTHbIX 3aJJaHUN Ha TUCTIEPCHBIE CUCTEMBI, HCIIOIb3yeMble B OBITOBOI M MMPOU3BOICTBEHHOM
NeSITeIbHOCTH YEJIOBEeKa, C MO3ULUHN SKOJIOrMYeCKOl 0€301acHOCTH MOCIEACTBUI U IPaMOTHBIX
peleHuii mpobiiem, CBA3aHHBIX C XUMUEH.

OK 01, OK 02,
OK 07,

JIP 3,JIP 5,JIP 9,
JIP 13, JIP 22, JIP 24,
JIP 26, JIP 29, JIP 30,

JIP 36
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Copep:kanue y4eOHOIro MaTepuaa

Tema 6.2. JlabopaTopHas padora 6. 2
HccnenoBanue IIpurorosnenue pactBopoB». IIpurorosiaenue pacTBOPOB 3aJaHHOM (MOJIIPHOMN) KOHIIEHTpAaLUU OK 01, OK 02,
CBOICTB (C MpaKTUKO-OPUEHTUPOBAHHBIMHU BOIIPOCAMH), OIIPEIETIEHUE CPEJIbl BOJHBIX PACTBOPOB. JIP 3, JIP 5, JIP 9,
JUCIIEPCHBIX JlabopaTopnasi paGora 7. 2 JIP 13, JIP 22, JIP 24,
cucteM s HX | MccienoBaHue IUCHEPCHBIX CHCTEM». [IpUrOTOBIEHME M HM3YyYEHUE CBOMCTB JHCIEPCHBIX JIP 26, JIP 29, JIP 30,
UJIEHTU(QUKALMK | CHCTEM pa3HbIX BHJOB: CYCIICH3UH, MYJIbCHH, KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB JIP 36

VCTUHHBIX U KOJUIOMJHBIX PACTBOPOB, BHISIBJIEHHE OCHOBHBIX Pa3IMYuil MEXKY HUMHU.
KonTpoabsnas JlucriepcHble CUCTEMBI 2
pabora 5
Pa3nen 7 KayecTBeHHbIE peakliui 0OHAPYKEHUs] HEOPraHUYECKUX U OPraHMYEeCKHX BEILECTB 8

Coaep:xanue y4eOHOIro MaTepHuaJia 4

IIpakTnyeckue 3ansaTus 13 2

KayecTBeHHBIE XMMHUYECKHE pEaKIUM, XapaKTepHble Ui OOHApPYXKEHHsS HEOPraHWYECKHX

BELIECTB (KaTUOHOB U aHMOHOB). CocTaBlieHHE ypaBHEHUN peakiuii 0OHapyKeHHsI KaTHOHOB [—

VI rpynn ¥ aHMOHOB, B T.4. B MOJEKYJSIpHOW M MOHHOW ¢opmax. Peakuuu oOHapyxeHUs

HEOPraHMYECKUX BEIIECTB B pealIbHbIX 00BEKTaX OKPYKAIOUIeH cpeibl. OK 01, OK 02,

JlaGoparopuasn padora 8 2 JIP 3, JIP 5, JIP 9,
Tema 7.1 | OGHapyKeHHe HEOpraHWYeCKWX BemecTB (KaTHOHOB [-VI rpynm wim aHWOHOB) ¢ JIP 13, JIP 22, JIP 24,
OOHapyxeHune UCIOJIb30BAHNEM Ka4ECTBEHHBIX aHATUTHUECKNX PEaKLIUM. JIP 26, JIP 29, JIP 30,
Heoprannyeckux | JlabopaTopHas pabota Ha BBIOOP: JIP 36
KaTHOHOB u | 1. JlaboparopHas pabora «AHanuTHueckue peakuuu katuoHoB [-VI rpymm». Ilposenenue
aHHOHOB KAueCTBEHHBIX pEaKlUi, HCIOJIb3YyeMBIX Il OOHAapy>KeHUs KaTHOHOB | rpymmel (kamwus,

HaTpus, Maruus, ammonus), I rpynmnsl Ha mpumepe Oapus, 11l rpynnsl — cBunna, IV rpynmns! —

amomunus, V rpynnsl — xene3a (II u II), VI rpynner — Hukens. Onucanue HaOnIr0AaeMbIX

SIBJICHUN U COCTaBJIEHUE XUMHUYECKUX PEAKLIUM.

2. JlabopaTtopHasi paboTa «AHAIMTHYECKHE PEaKIMK aHUOHOBY. [IpoBemeHne KadyeCcTBEHHBIX

peakimii, MCIONb3yeMbIX [UIsi OOHapyKeHHs aHHOHOB: KapOoHarta, ¢ocdara, cynbdara,

cyabbuaa, HuUTpara, xjopuaa u Jp. OnucaHue HaOMIOJaeMbIX SBJICHHM W COCTaBJICHHE

XUMHUYECKHUX PEAKLINH.
Tema 7.2. Conep:xaHue yueOHOro MaTepuaJia 4 OK 01, OK 02,
Oo6napyxeHue IpakTHyeckne 3ansaTus 14 2 JIP 3,JIP 5, JIP 9,
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OPraHUYECKHUX KadecTBeHHBIE XMMUYECKHUE PEAKIIUU, XapaKTePHBIE NI OOHAPYKEHHsI OTACIBHBIX KJIAcCOB JIP 13, JIP 22, JIP 24,
BEIIECTB OPraHMYECKUX COCIMHEHUH: (EHONOB, aNbJCTUIOB, Kpaxmana, YKCYCHOW KHCIOTHI, JIP 26, JIP 29, JIP 30,
OTJICIbHBIX aMMHOKUCJIOT M Ap. JleHaTypauusi O€JIKOB INpU HAarpeBaHWHU, LBETHbIE DPEAKLUU OENIKOB. JIP 36
KJIACCOB c | CocraBieHne KayeCTBEHHBIX PEAKIMil OOHAPYKEHUS OPraHWYECKHX COCAMHEHUH OTAEIbHBIX
UCIIOJIb30BAaHUEM | KJIACCOB.
KAK4YECTBEHHBIX JlaGopaTopHas padora 9 OOHapyKeHHE OPraHUYECKUX COSIMHEHHI OTJEIbHBIX KJIACCOB. 2
peaKIuii JlabGopaTopHas paboTta Ha BEIOOP:

1. JlaboparopHast pabora «KadecTBeHHBIE pEaKIMM Ha OTIEIbHBIC KIACChI OPTaHUYECKUX

BemiecTB». IlpoBeneHue KaueCTBEHHBIX peakUuil, HCHOJb3yeMbIX JUIsI OOHapyKEeHUs

OpPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB: (DEHOJIOB, ABJETHAOB, Kpaxmaia, YKCYCHOM

KHUCJIOThI, aMMHOKHUCIIOT, OenkoB U Ap. OnucaHue HaOJIIOJaeMbIX SBJICHMH M COCTaBJIEHUE

XUMHAYECKUX PEaKIUi U/UIIHA CXEM.

2. JlaGopatopHas pabGora «KauecTBEeHHbIII aHaIM3 OPraHWYECKUX COEAMHEHUH 10

GbyHKIMOHATBHBIM Tpymnmamy. [IpoBeneHne KadeCTBEHHBIX PpEAKIUH, WCIOIB3YEMBIX IS

pacro3HaBaHMs OPTaHUYECKUX BEIIECTB OT/AEIbHBIX KJIACCOB MO (YHKLHMOHAJIBHBIM IpYIIaM:

Ha TIpUMepe aMHUHOKHUCIIOT U KapOOHOBBIX KUCIIOT, CHUPTOB U (DEHOJIOB, aIbJIETU/IOB U KETOHOB.

Onucanue HabJII0JaeMbIX SIBJICHUH M COCTaBIEHUE XUMHUECKUX PEAKLUN H/UITH CXEM.

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coaepsKaHue MPUKJIAJTHOT0 MOLYJIsl) 42

Pa3nea 8 Xumus B ObITY M IPOM3BOJACTBECHHOM JeATEJbHOCTH YeJI0BEKA 6

Coaep:xaHue yueOHOro MaTepuaJia 6

IIpakTnueckue 3anaTusa 15-17 4 OK 01, OK 02,
Tema 8.1 Okonornyeckas 0€30MaCHOCTh MOCIEICTBHM OBITOBOM M TNPOM3BOACTBEHHON J1€ATEIBHOCTH JI(131§ Oﬁl')(gKﬂolz '9

4esioBeKa, CBsI3aHHas ¢ MepepadOTKON BEIIECTB; MOMCK U aHAJIU3 XUMUYECKOW MH(POpMaAIUH U3 ’ ? 2
Xumus B OBITY U . ( 6110~ N JIP 13, JIP 22, JIP 24,
HIPOU3BOJICTBEHHO PasIMMHbIX MCTOYHMKOB (HaydHad M y4eOHO-HAayuHas JMTEpaTypa, CpeiCTBA MaccoBoi JIP 26, JIP 29, JIP 30,
G — nHpopmanuu, cerb MutepHer u apyrue). Kelicel (¢ yuetom 6}:I[y1ueI/I npodeccroHanbHON TP 36
qellOBeKa JeSTeNbHOCTH) Ha aHauu3 HMHGOpMAlMM O MPOU3BOJACTBEHHON JEATENbHOCTH YellOBeKa,

CBSI3aHHOW C TepepabOTKOM M TOJY4YeHHEM BEIIeCTB, a TaKXke C OKOJIOTHYECKOH

0€3011acCHOCTHIO.

3amuTa Kerica: [IpencraBieHne pe3yabTaToB pelIeHUs] KEHCOB (BBICTYIUIEHHE C IPE3EHTALIUEN ) 2
Paznes 9 HccnenoBanue 1 XuMHYeCKHI aHAIN3 00bEKTOB OHOC(epbl 8 OK 01
Tema 9.1 Coaep:kaHue yue0HOro Matepuaa 2 JIP 3, JIP 5, JIP 9,
OcHoBBI JlaGopatopnas pa6ora 10 OcHOBbI 1a00paTOPHOI MPAKTUKH 2 JIP 13, JIP 22, JIP 24,
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nabopaTopHOI

NPaKTUKA

B

po¢eCCHOHAIIbH
BIX JTAOOPaTOPHSIX

JlaboparopHasi 1mocyaa W XHMHUYeCKHe peakTuBbl. OCHOBHBIC J1a0OpaTOPHBIC OIEPAIUU.
JlaboparopHoe obopynoBanue. TexHuka O€30MaCHOCTH W mMpaBuia pabOThl (MOBEICHUS) B
nabopaTopun

Ipakrnyeckue 3ansaTus 18-20

BrImonHeHne THIIOBBIX PacdeTOB IO TEMAaTHUKE OSKCIIEPUMEHTa (BBIXOJ MPOAYKTa PEaKIuH,
Macca HaBeCKH, 00bEM PacTBOPUTEIS).

OOpaboTKa TaHHBIX, aHAJIH3 M OICHKA MX JIOCTOBEPHOCTH (BBIYMCIICHUE CPEIHEro 3HAYCHUS
HKCHEPUMEHTAIBHBIX JAaHHBIX, MMOTPEIIHOCTH). [IpencTaBieHue pe3yabTaToB SKCIIEPHUMEHTA B
paznuuHoi popme (Tabnuiia, rpaduk, OTYET, JOKIAJ, TPE3CHTAIINS).

JIP 26, JIP 29, JIP 30,
JIP 36

Tema 9.2
XUMHUYeCKHi
aHanm3 po6
BOJIbI

Conep:xaHue yueOHOro Marepuaa

Knaccudukanus npod BoAbl MO BHJIY U Ha3HAYCHHUIO, UCXOMS U3 €€ XMMMUYECKOI'O COCTaBa.
OpraHosenTHyeckue CBOMCTBA (3amax, NPO3pavyHOCTb, LBETHOCTb, MYTHOCTb) BOJBI.
KucnorHocTs u menouHocts BoAbl. pH cpensl 1 MeToas! ee onpezaeneHus. JKecTKocTb BOJIbI U
MeToJIbl ee onpenenenusd. CylHOCTh METOJa TUTPOBaHUsA. Buibl kecTkocTH BO/bI (BpeMEHHAs
U TOCTOsSHHAsA). JKecTKoCTh BOABI KaK MNpPUYMHA BBINAJAECHUS OCAJKOB MM OOpa30BaHUS
COJICOTJIOKEHUHN, UMEIOIINX MECTO B OBITY M Ha npou3BojacTBe. CocTaB COJIEH, BbI3BIBAIOLINX
KECTKOCTh BOJbl. XHMHUYECKHE IPOLECCHI, YCTPAHSIOIIME KECTKOCTb BOABL. YPaBHEHHUS
XUMHUYECKUX peakuui, WUIIOCTPUPYIOMIMX TMPOLECChl, MNPOUCXOASIIUNE IPH YCTPaAaHEHHUH
KECTKOCTH. YCTpaHEHHE BPEMEHHOH JKECTKOCTH OBITOBBIMH M XHMHYECKUMH CIIOCOOAMHU.
Crioco0b! yCTpaHEeHHs TOCTOSIHHON KECTKOCTH.

IIpakTnyeckne 3ansaTus 21

CriocoObl BbIpayK€HMsI KOHLIEHTPAILMM PacTBOPOB: MaccoBas J0Jsl PAaCTBOPEHHOIO BEILECTBA,
MOJIIpHasT M MOJBUIbHAs  KOHLEHTpauuu. TuTp pactBopa. Pemenue  npakTuko-
OPHUCHTHPOBAHHBIX TCOPETUUCCKUX 3a)1aH1/1171 Ha pacyeT KOHIIGHTpaIII/Iﬁ 3arpA3HAIOIINX BCIICCTB
U X CpaBHEHME C MpeJiebHO 1onycTUMBbIMU KoHLeHTparmsivu (ITJ1K).

JlabopaTopnasi padora 11

HccnenoBanre XMMUYECKOTO COCTaBa MPoO BOJIBI.

JlabopaTtopHas pabota 11 Ha BEIOOD:

1. JTaboparopHas pab6ota «OuuCTKa BOABI OT 3arpsi3HEHUI».

Hcnons3oBanne MeTOAOB (PMIBTpPOBAHUS W aACOPOIMHU JJisi OTIEJCHUS 3arpsS3HCHUA B
uccieayemMoi mpobe Boabl. BbiOop Merona O4MCTKHM B 3aBUCHMMOCTH OT BHJA 3arps3HEHUS.
CpaBHeHue >(QQEKTUBHOCTH Ppa3IUYHBIX METOJOB OUYMCTKH BOJbl B Pa3HbIX YCIOBUAX (B

OK 01, OK 02,
OK 07,

JIP 3,JIP 5,JIP 9,
JIP 13, JIP 22, JIP 24,
JIP 26, JIP 29, JIP 30,

JIP 36
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naboparopuu, B JOMAITHUX U TOJEBBIX YCIOBUSIX).

2. JlaboparopHnas pabota «Onpenenenue pH BoJbl U €€ KUCIOTHOCTH.

Onpenenenne pH cpeasl ¢ NOMOIIBIO YHUBEpPCAIBHOTO UHAMKaTOpa. lcmonb3oBaHue
TUTPOBAHUS JIs1 ONPEACIICHHUS KUCIOTHOCTH. Onpezesienne o01eld KUCIOTHOCTH BOJIbI, pacueT
CBOOOHOMN KHUCIOTHOCTH.

Onpenenenne o0mEeil u cBoOOgHON mIenoYHOCTH. COCTaBICHHE YpaBHCHUW pEakIui,
MPOTEKAIOIINX TPU OMNPEJCNICHUH KHUCIOTHOCTH/ INEJIOYHOCTH MpoO BOABI. YCTaHOBJICHHE
CIIOCOOOB WCIIOIB30BAHKS HCCIICIOBAaHHBIX MPOO BOJBI B JKU3HEICATEIIPHOCTH YEIIOBEKA, HA
OCHOBE TMOJYYEHHBIX IaHHBIX O COCTAaBE.

3. JlabopartopHas padora «OmnpezesneHne 5KeCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPAHCHUS.
CriocoObl ycTpaHeHHsI BCEX BHUOB KECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJIEH YKECTKOCTH.
Pemienue skcriepuMeHTaNbHOM 33Ja4M HAa BBIABJICHUE BPEMEHHOM M MOCTOSIHHOM KECTKOCTH
Bozbl. O1IeHKa BEPOSTHOCTH YCTPAHEHHUS BCEX BUJIOB KECTKOCTH B JOMAIIHHUX YCIOBHSIX.

Tema 9.3
XUMHUEeCKUH
KOHTPOJIb
KadecTBa
MPOAYKTOB
IMUTaHUS

Coaep:xaHue yueOHOro MaTepuaJa

KauecTBeHHBII XUMUYECKHI COCTaB MPOAYKTOB NHUTaHMs. BemiecTBa, dambcubunmpyromnme
MPOAYKTHI THUTAHHUS, W BEIIECTBA, 3arpsA3HAIONIMNE NPOAYKTh muTaHus. OnpeneneHue
3arpsA3HAIONIMX XUMUYECKHUX BEIIECTB B MPOAYKTaX IUTaHUSA, OIPEICICHUE BEIECTB, HE
3asBJICHHBIX B COCTaBE MPOJIYKTOB MUTAHUS.

IIpakTnyeckue 3anaTus 22

OpFaHI/I‘IGCKI/IG U HCOPraHMYCCKHEC BCHICCTBA, BXOAAINIME B COCTAaB IMPOAYKTOB ITUTAHHUA.
Omnpenenenue coctaBa OJI0JI Ha COJACpXKAHME MAaKpO U MHKpOdJIEeMEHTOB. M3yueHue
IIPE/UIOKEHHBIX IIpErojaBaTesieM OJo[ Ha NpeAMeT XMMHUYECKOIO COCTaBa, OIpPENENIeHUe
JI0J1e# OT CYTOYHON HOPMbI MaKpO U MUKPO3JIEMEHTOB B YKa3aHHOM OJIr0ie.

Pemenne IMMPAKTUKO-OPUCHTHUPOBAHHBLIX 3a/1a4 110 KYHHHapHOﬁ TEMATUKC Pa3JIMYHBIX TUIIOB.

HccnegoBanne XMMUYECKOTO COCTaBa MPOAYKTOB TUTAHUSI.

JlabopaTopnas padora 12 Ha BeIOOD:

1. JlaboparopHast pabota «OOHapyKeHUE HUTPATOB B MPOIYKTaX MUTAHUS.

UccnenoBanne wmaTepralioB TMOJTYKOJUYSCTBEHHBIM METOJIOM OMPEIEICHUS HUTPATOB C
UCIONIb30BaHWEM Ju(deHUTaMUHA (KOPHETUIOABI OBOIIEH, JHCThS M KOYEpPBDKKA KaImyCThI,
1076l PPYKTOB). AHAIU3 YPOBHS 3arpsA3HEHUs] HUTpATaMH 10 MHTEHCHUBHOCTH OKpaIlIMBAaHUS
MPOJYKTOB PEAKIIMH.

2. JJaboparopnas padota «/MccnegoBanue IpOIyKTOB MUTAHUS HA HAJTMYHUE YTIICBOJIOBY.

OK 01, OK 02,
OK 07,

JIP 3,JIP 5,JIP 9,
JIP 13, JIP 22, JIP 24,
JIP 26, JIP 29, JIP 30,

JIP 36
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I/ICCJ'IGI[OBaHI/IC MOJIOYHBIX IIPOAYKTOB HA HAJIMYHUC Kpaxmalld. HCCJ’ICI[OBaHI/IC IIPpOAYKTOB Ha
HaJIMYHUEC T'JIFOKO3bI

Tema 9.4

XUMHUYECKUN

aHaJInu3
ITOYBLI

mpo0

Copep:kanue y4eOHOTro MaTepuaa

Knaccupukanuss mnoyB 1O BUAY M HA3HAYCHHIO, HCXOAS W3 XUMHUYECKOTO COCTaBa.
Wnentudukanus npoObl MOYBBI 110 €€ XMMHUYECKOMY COCTaBy, OIMCaHME BO3MOXKHOCTEH ee
IIPUMEHEHMUSL.

TpeGoBanusi K KayecTBy IIOYBBI pa3IMYHOro HasHayeHHd. OmnucaHue 0coOeHHOoCTeH
HCIIOJIb30BAaHUsl IOYB B 3aBUCHMOCTH OT THIIOB, CIOCOOBI YJIydllIEHHS KayecTBa IOYB B
3aBUCUMOCTM OT HaszHadeHus. OOnacTH HUCHONb30BAHUSA OPraHUYECKUX yIOOpeHuil B
3aBHCUMOCTH OT Ka4eCTBEHHOro cocraBa. OmnucaHWe OpraHWYeCKHX YyIOOpeHuH u HX
IIPUMEHEHHE B 3aBUCMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUIHOCTH.

IIpakTnyeckue 3ansaTus 23

OO6nactu HazHaueHUs (MPUMEHEHMs) MOYBbI, UCXOJS M3 Ka4eCTBEHHOI'O M KOJUYECTBEHHOI'O
cocraBa. AHaJIN3 HOPMATUBHOM JIOKYMEHTALIUH.

Posib HeopraHmdeckux BEIECTB B Ka4eCTBE MUHEPAIbHBIX YyIOOpPEHUH, yIydIIUTeIeH MOYBbI.
CoctaB MUHEpAIBHBIX YIOOPEHUH W WX MPUMEHEHUE B 3aBUCHMOCTH OT COCTaBa MOYBHI U €€
pa3sHOBUIHOCTH. B3anMocCBs3b cocTaBa ynoOpeHH U UX BIMSHUS Ha BereTaTUBHbIE CBOWCTBA, U
IIJIOJIOHOIICHUE PACTEHUM.

HccnenoBanne XUMHUYECKOTO COCTaBa MPoO TMOYBHI.

JlabopaTopnas padora 13 Ha BeIOOD:

1. JlaboparopHast pabota «OOHapyKeHUE HEOPTaHUIECKUX TPUMeEcel B TPoOax».
[TpuroTtoBneHue MPOOBI TOYBHI JIsI HCCIEAOBAHUS KHCIOTHOCTH/IIIETIOYHOCTH, HEOPTAHUIECKUX
3arpsI3HEHUN.

OO6HapyxeHue XJOpua- U Cylb(aT-HoHOB B TpoOe 1mouBbl. COCTaBICHUE YpaBHEHUH peaKIuii
obOHapyxeHus. CpaBHEHHE TONYyYEHHBIX I[IOKazaTeile C HOPMAaTUBHBIMU (CIIPABOUHBIMH)
3HAYCHUSMHU.

2. Jlaboparopnas paborta «Ompenenerre pH BOIHON BBITSIKKH TOYBBI, €€ KHCIOTHOCTH H
MIETIOYHOCTH.

HccnenoBanue BOAHBIX BBITSKEK OOPas3IOB TOTOBBIX MOUYBEHHBIX cMeced (ISl pa3HBIX TUIIOB
pactenmii). Onpenenenne pH MoYBBI ¢ WCMOIB30BAaHUEM HHINKATOPOB. OIEHKA THUIIOB TIOYB B
MPEJICTAaBICHHBIX 00pasiax

(cuIBHOKHMCITAS, KUCITas, Cab0KHUCIIas, HeHTpaibHas, MeI0YHasl).

OK 01, OK 02,
OK 07,

JIP 3,JIP 5,JIP 9,
JIP 13, JIP 22, JIP 24,
JIP 26, JIP 29, JIP 30,

JIP 36
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Copep:kanue y4eOHOIro MaTepuaa

10

Y4eOHO-HCcCIe10BaTeNbCKU TPOEKT B 007acTH HccienoBaHust 00bekTOB Omocheps. O630p 2
TEM Y4eOHO-HMCCIIEIOBATEIILCKUX IMPOEKTOB. AJITOPUTM BBINONHEHUS mpoekTa. OmpeneneHue
npobnemMbl uccienoBaHus. MeToabl IOMCKa, aHajau3a U 00pabOTKM MH(POPMAILIMU O MPOEKTE B
pa3IMYHBIX UCTOYHHUKAX. OK 01, OK 02,
Tema 9.5 IpakTuyeckune 3anaTus 24 } 2 OK 04, OK 07,
Vcenenopare OO0ocHOBaHKE aKTyaIbHOCTH BBIOPAHHON TEMBI. BI)IHBJ'ISHI/IG npoOIeMbl ucciieoBanus. Beibop JIP 3, JIP 5, JIP 9,
OOLEKTOB 00BEKTOB M METOJIOB MccienoBanus. [loctanoBka nenelt u 3aaa4 uccuenoBanus. OnpeneneHue JIP 13, JIP 22, JIP 24,
Suocdeps! npoaykTa uccienopanus. OnpeaesieH|e dTanoB U COCTABJICHUE TUIaHA UCCIICIOBAHMSL. JIP 26, JIP 29, JIP 30,
3amura mpoekta: [IpeacraBieHue pe3yibTaTOB BBINIOJHEHUS Y4eOHO-UCCIICIOBATEIBCKUX 2 JIP 36
MPOEKTOB (BBICTYIUICHUE C IPE3CHTAIINEH ).
JlabopaTopusle 3ansTus 14-15 6
HccnenoBanue mpeuiokeHHOTO0 00bEKTa Ha KHCIOTHOCTh, HIEIOYHOCTh, XUMUYECKHI COCTaB
(3arpsi3HUTENTN, MAaKpo- U MHKpOdJIeMeHThI). OOpaboTka pe3ynbTaTtoB uccienoBanus. OeHKa
Ka4yecTBa MCCIEeyeMOro 00bEKTa, UCXOs U3 PE3YJIbTaTOB XMMUYECKOTO aHaJIM3a.
Koncynpranuu 1
ITpoMexxyTouHas arrecranus 11
Bcero 144
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3. YCJOBUS PEAJIM3AIIAN YYEBHOU JUCHUILIAHBI

3.1. lns peajuM3alyd NpPorpaMMbl Y4eOHOW IHCHMIIMHBI JOJKHBI ObITh NMPeayCMOTPEHbI
cjefylolIUe crenuaabHble MOMeIleHns:

Kabunet «Xumumn», OCHaIIeHHBI 000pyIOBaHUEM:
PaGouee mecto npernoaasarens;

[Tocagounbie MecTa MO KOJIMYECTBY O0YHAIOIINXCS;
Jlocka knaccHas;

[kad st peakTUBOB;

[lIxad BBITSKHOM;

Cron 1t HarpeBaTeIbHBIX TPUOOPOB;
XuMmuyeckas nocyna;

PeakTuBBI U IeKapCTBEHHBIE CPEJICTBA;

Amnmaparypa, NpuOOpBl: KalIbKyISTOPBI, BECHI, PA3HOBECHI, TUCTHIUIATOP, IUIMTKA
DIIEKTpUYECKasi, OaHsS BOJSHAs, CIOUPTOMETPHI, TEPMOMETPhl XUMHYECKHE, MHKPOCKOII
OHOJOTUYECKHI1, apeoMeTp;

10. Texnuuecknue cpeacTBa OOydeHUS: KOMIBIOTED C JIMIEH3UOHHBIM MPOrPaMMHBIM
obecrieueHreM, MyJIbTUMEINITHAS YCTAHOBKA.

CoNoA~WNE

3.2. UndopmannonHoe odecrieyeHne peaau3amun nNporpamMmmbl

3.2.1. OcHOBHBIE TeYATHBIE H3AAHNUA

1. I'abpuensn O. C. u ap. Xumus 10 kmacc: 6a3oBbiii ypoBeHb: ydeOHuk st CIIO. — Mockaa:
[Tpocsemienue, 2024.-128 c.

2. I'abpuensu O. C. u ap. Xumus 11 kmacc: 6a30Bblil ypoBeHb: yueOHuk st CIIO. — Mocksa:
[Tpocsemienue, 2024.-128 c.

3.2.2. OcHOBHbBIE JICKTPOHHbIE H31aHUS

1. Xumus: yuyeOHUK JUid cpenHero npodeccuonaabHoro ooOpasosanus / HO. A. JleGenes, I'. H.
®daneeB, A. M. T'onyoes, B. H. IllamoBan; mox obmeit penakiueit I'. H. ®aneea. — 2-e w3,
nepepab. u gon. — Mocksa: M3narensctBo IOpaiit, 2022. — 431 c. — (IIpodeccuonansHoe
obpazoBanme). — ISBN 978-5-9916-7723-3. — Tekcr: anektponHsiii // OOpa3oBarenbHas
maropma FOpaiit [caiit]. — URL: https://urait.ru/bcode/491035

2. Audunorenosa, U. B. Xumusa: y4eOHUK M TPAKTHUKYM JUIsl CPEIHEro MnpodeccroHalbHOTO
obpazoBanus / 1. B. Audunorenosa, A. B. babkos, B. A. [lonkoB. — 2-e u3.., UCTIp. U JOM. —
Mocksa: UznatenbcrBo FOpaiit, 2021. — 291 ¢. — (IIpodeccuonanproe oopazoanue). — ISBN
978-5-534-11719-6. — Tekcrt: anexTpoHHblid / ObpazoBarenbHas miaardopma FOpaiT [calT]. —
URL: https://urait.ru/bcode/471677

3.2.3. JlonoJiHUTEIbHbIE HCTOYHHUKHU

1. 3aitnes, O. C. Xumus. JlabopaTopHbIii IpakTHKyM U COOpPHUK 3anay: ydyeOHOoe mocobue Jist
cpennero npodeccuoranpbHoro obpaszosanus / O. C. 3aiinieB. — Mocka: U3marensctBo FOpaiiT,
2020. — 202 c. — (IlpodeccuonansHoe obOpazoBanue). — ISBN 978-5-9916-8746-1. — Tekcrt:
snextpounsiit / DBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/452597

2. AnekcanmpoBa, O. A. XuMusS HEMETaUIOB: Y4YeOHHK U TPAKTUKyM Ui CPETHETO
npodeccuoHaTbHOTO 00pa3oBanus / J. A. Anekcanaposa, M. . CugopoBa. — 3-¢ 3., UCHp. U
nor. — MockBa: U3natensctBo FOpaiit, 2020. — 358 ¢. — (IlpodeccuonansHoe obpazoBaHue). —
ISBN 24 978-5-534-00704-6. — Texkct: anektponnsii / DBC Hpaiir [caiit]. — URL:
https://urait.ru/bcode/452923

3. Jleonosna, I'. I'. Xumus: yue6Hoe nocobue / I'. I'. Jleonoa. — Canxrt-Ilerepoypr: Jlanb, 2019. —
208 c. — ISBN 978-5-8114-3977-5. — TekcT: 3meKTpoHHBIN // JlaHb: 31EeKTpOHHO-OMOIMOTEeUHAs
cuctema. — URL: https://e.lanbook.com/book/125726
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https://urait.ru/bcode/471677
https://urait.ru/bcode/452923
https://e.lanbook.com/book/125726

4. YepuukoBa, H. FO. Xumus B AOCTYmHOM H3JIOXKeHUH: yuyebHoe mocobue mia cmo / H. HO.
YepuukoBa. — 2-¢ usn., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-
9500-9. — Tekcr: snexTponHblii // Jlane: 3nekTpoHHO-OMOIMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/195532

5. O6mas u HeopraHuyeckas XUMus sl (apMaleBTOB: YYeOHUK M TPAKTHKYM ISl CPEIHETO
npodeccuonaibHOro oopazoanusi / B. B. HerpeOeukuit [u ap.]; mox obmieit pemakmueit M. 0.
benaBuna, B. II. CepreeBoii. — MockBa: HW3garensctBo IOpaiit, 2019. — 357 c. —
(ITpodeccuonansuoe odbpazoanue). — ISBN 978-5-534-02877-5. — Tekcr: anekrponnsiii / ObC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/433401

6. Xaxanuna, T.W. Oprannueckas xumus: ydeOHOe mocoOue I CpeaHero mpodecCuoHaIbHOTO
obpazoBanus / T. . Xaxanuna, H. I'. OcunenkoBa. — Mocksa: M3natensctBo FOpaiit, 2020. —
396 ¢. — (IIpodeccuonanpHoe o6OpazoBanme). — ISBN 978-5-534-00948-4. — Tekcr:
anextpouHbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449689

7. Tabpuensu O. C., JIsicoa I'. I'. Xumus: kHura juig npenojgaBarens: yued. MeTo. nmocodue. M.,
2016. 275c.

8. INabpuenan O.C. Xumusi: TecThl, 3a1auu U ynpaxHenus: yued. [locobue ans crya. yupexaeHuii
cpen. npod. obpazosanms / O. C. I'abpuwensn, I'. I'. JleicoBa. — 5-¢ u3m., crep. — M.:
N3natensckuit neHtp «Akagemus» , 2017. —336 c.

9. I'abpuensu O. C., Octpoymos U. I'., Cnagkos C. A., Jopodee H. M. Xumusi: npakTuKyM: y4eo.
[Tocobue ans cryn. yupexnaeHuit cpen. mpod. odpazosanus; nojg pen. O. C. I'abpuensna. — 5-¢
u3 ., crep. — M.: U3narensckuii nentp «Axkaagemus» , 2018. —272 c.

Copemennsle mpopeccrnonHanbhbie 6a3p1 nanHbix (CIIB):

° HaunmenoBanue

OnepannonHas cucrema Windows

Nt

1. ITaker oducubix nporpamm Microsoft Office
2

3

Hayuynas Oubmmuorexka UYyBl'Y [Onektponsslii pecypc]. — Pexum  mgocryma:
http://library.chuvsu.ru

4. OnexkTpoHHO-0nOMMoTeyHast cuctema IPRBooks [Onextponssiii pecypc]. — Pexum
noctyna: http://www.iprbookshop.ru

S. OnexktpoHHas 6ubanoTeuHas cucrema «lOpaiiT»: aneKkTpoHHas OubIMoTeKa JUis BY30B U
ccy30B [DnekTpoHHbIH pecypc]. — Pesxum pocryma: https://www.biblio-online.ru

6. ObC  «M3parensctBo  «Jlawp»  [OnekTtpoHHbI  pecypc]. — Pexum  gocrymna:

https://e.lanbook.com/

3.3 CpeacrBa ajganTaluu MNpPenogaBaHUsl JUCHUIVIMHBI K NOTPeOHOCTAM JIHMI[ C
OrpaHHYEeHHbIMHU BO3MOKHOCTSIMH

B cnyuae HeoOxoauMocTH, 00y4arOIMMCS U3 YHCTIa JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU
310pOBbs (110 3asBJICHUIO O0YYAIOLIErocs) MOTYT MpeAsiaraThCsl OJHU U3 CIEIYIOIUX BapHUaHTOB
BOCTIPUATHS UH(OPMALIUU C YUETOM MX UHIUBUIYATbHBIX ICUXOPU3NYECKUX 0COOEHHOCTEN, B TOM
qHcie ¢ MPUMEHEHUEM 3JIEKTPOHHOTO 00YyUeHHsI ¥ AUCTAHIIMOHHBIX TE€XHOJIOTHIA:

- 7Sl UL ¢ HApYLICHUSMHU 3pEHUS: B Me4YaTHON (opMe yBeIMUYEHHBIM HIPUPTOM; B (opme
3JIEKTPOHHOI'0 JIOKYMEHTa; B popme ayauodaiina (mepeBo] yueOHbIX MaTepUaoB B ayauopopmar);
WHAMBUyalIbHbIE KOHCYJIbTALIUKM C TPUBJICYCHHEM THUDIOCYpIONEPEBOIUNKA; WHINBUAYAIbHbBIE
3aJjaHHsl U KOHCYJIbTAllUU.

- JUIs JIMLl ¢ HapYIICHUSMHU CyXa: B Ie4aTHON opme; B (hopMe 3IEKTPOHHOTO JIOKYMEHTa;
BUJCOMATEpHaIbl €  CyOTHUTpamMM; HMHIUBUAyaJbHbIE  KOHCYJIbTAllMM C  NPHUBJICYCHUEM
CypAOINEPEeBOIUHNKA; MHAWBUIyalIbHbIE 3a/IaHUSI U KOHCYJIbTALlUU.

- JUIS JIMIl C HapYIICHUSIMU OMOPHO-ABUraTeNIbHOIO anmapara: B eyaTHoi gopme; B hopme
AIIEKTPOHHOTO IOKYMEHTa; B (hopMe ayanodaiina; MHIUBUAYATbHBIC 3a1aHUS M KOHCYJIbTAIUH.
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHUS YUYEBHOM JUCIUILIUHBI

4.1. KOHTPOHL 1 OICHKA PE3yJbTaTOB 0CBOCHUS yMeHI/Iﬁ U YCBOCHUSA 3HAHHUM

Pe3yabTaThl (OCBOCHHbIEC 3HAHUS U

OcHOBHBIE TOKA3ATEIH

@®opMbl U METO/bI

yMeHHS) OlIeHKH pe3yJibTaTa KOHTPOIA "
OlIeHKH

3HaHusa:
- OCHOBHBIE MOHATHUS U 3aKOHBI XUMHH; | - OO0BSICHSIET ocHOBHbIE | Texymmii
- MEePUOIUYECKUI 3aK0H U | IOHATHS U TEOPUU XUMHUH; KOHTPOJIb no
NEPUOANYECKYIO0 CUCTEMY XMMHUECKUX | - U3JIaraeT (PU3HUYECKU CMBICH | KaXKI0H Teme:
AJIEMEHTOB J.N. MenaeneeBa, | HOPSIAKOBOrO HOMEpa, HOMEpPA | - YCTHBIN OMIpPOC;
3aKOHOMEPHOCTH U3MEHEHUS | TPYNIbl U Neproja, oObsICHSET | - MUCHbMEHHBIN
XUMHUYECKUX CBOMCTB 3JIEMEHTOB M MX | TPUYHMHBI MEPUOIUYECKOTO | OTpPOC;
COEIMHEHUH 10 eproiaM U TPYIIaM; | U3MEHEHUs CBOWMCTB | - pelieHue
- 00111y10 XapaKTEPUCTUKY | XUMHUUYECKHUX AJIEMEHTOB; CUTYaIIMOHHBIX
XUMHYECKHX 3JIEMEHTOB B CBSI3U C HX | - JaeT OOIIYI0 XapaKTEPUCTUKY | 3a]1ay;
MOJIOKEHHEM B TEPUOJUYECKON | XUMUUYECKHUX 3JIEMEHTOB IO €0 | -KOHTPOJIb
CUCTEME; MOJIOKEHUIO B MEPHOIMYECKON | BBITOJTHEHUS
- (hOpMBI CYIIECTBOBAHMSI XHMHUYECKUX | CHCTEME; MIPaKTUYECKOTrO
3JIEMEHTOB, COBPEMEHHBIE | - OOBSICHSICT €AUHYIO MPUPOY | 3aJaHUS
MPEACTABJICHHS O CTPOCHHH aTOMOB; XUMHUYECKUX CBS3EH;
- TUIOBl W CBOWCTBAa XMMMYECKUX | -  aHaJu3upyer  cBoiictBa | [IpoMe:kyTounas
CBsI3eH (xoBaneHTHAs, WOHHAs1, | HEOPTraHMYECKUX BEIIECTB Ha | aTTecTalusi
BOJIOPO/IHAS); OCHOBE 3HAHUU O XMUMHUYECKOM | IPOBOAUTCS B

- XapakTepHbIE XUMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB Pa3IHMYHBIX
KJIACCOB,

- OKHCJIUTEIbHO-BOCCTAHOBUTEIHHBIE
peaKkIu, peakIiiu HOHHOTO 0OMEHa;

- JACCOLMAlUs  DJIEKTPOIUTOB B
BOJIHBIX pacTBOpax, CHUJIbHBIC u
ca0bIe ANEKTPOIIUTHI,

- TUJIPOJIU3 COJIEH;

- peakiuumn uaeHTUGUKaAIH

HEOPTaHNUYCCKUX COC)II/IHCHHfI, B TOM
qUCJIC, HUCIHOJB3YCMbIX B Ka4dYC€CTBC
JICKApPCTBCHHBIX CPCACTB

(opmyure;

HCOPTraHNYCCKUX COeIUHEHUI

COCTaBe;

- BeIpaxaer cymHocte OBP,
HCIIONB3YET METOJ  HMOHHO-
JJIEKTPOHHBIX MOJypEaKIUH;

- HCIIOJIb3YET MIOHATHE
CUJIBHBIN, CIaObIi 3MEeKTPOIUT
IIpU  COCTABJICHUU  pEaKIUHU
HMOHHOT0 0OMeHa;

- TNPOTHO3UPYET  XapakTep

Cpenbl pacTBOpa CoJied MO MX

- HCIOJIB3YCT KauYCCTBCHHBIC
p€akuuu I I/II[CHTI/I(i)I/IKaIII/II/I

dopme 3K3aMeHa.
DK3aMeH BKIIOYaEeT
B ce0s KOHTPOJIb
YCBOGHUS
TEOPETUIECKOTO
MaTepuana;
KOHTPOJIb YCBOCHHS
MPAKTHYECKHUX
YMEHUM.
Ouenka
yMEHUHN
OCYIIECTBISIETCS TIO
5-0anbpHOM cUCTEME.

3HaHUU WU

YMmenus:

- TPUMEHATH OCHOBHBIE 3aKOHBI
XUMHUHM I pelleHus 3axad B
o0nactu npodeccuoHaIbHON
JeSITEIbHOCTH;

- COCTaBJISITb YpPaBHEHUS DPEaKIMil:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHEIE,
peaKIMy HOHHOTO OOMEHa;

- MIPOBOAUTD pacueTsl
XUMHYECKUM bopmynam
YPaBHEHUSAM PEaKIIH;

- IPOBOJIUTH KAYECTBEHHBIE PEAKIIUHI
Ha HEOPraHWYECKHE BEIIECTBA U
VIOHBI, OTJENbHbIE KJIACChI

1o
u

- COCTaBIsIET
peakuuii;

- NPOBOAMT
dhopmynam
peakuuii;

- paboTaeT C peakTUBaMH,
coOmofasi TpaBuila TEXHUKU
0€e301MacHOCTH, MPOBOJIUT
KayecTBEHHbIE pEaklUu Ha
HEOpPTaHNYECKHE BEIECTBA;

- pelacT THUIIOBBLIC 3ada4v Ha
BBIUMCIIEHUE  KOHLIEHTpAIUH
BEIIIECTBA,;

ypaBHEHHUS

pacyCThl 1o

U YpPaBHEHHUSIM

- Texkymmi
KOHTPOJIb no
Ka:XJI0H TeMme:

- YCTHBIH OIpOC;

- MHACHMEHHBIN
Ompoc;

- pelenue
CUTYallHOHHBIX
3aj1ad4;

-KOHTPOJIb
BBITIOJTHEHUS
MPAKTUYECKOTO
3aJaHus
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OPraHUYEeCKUX COCTUHEHUN;
- HCIOJIb30BaTh
MOCYyJly ¥ 000pyIOBaHUE;
- IPUMEHATL IIpaBuUia

Tpyna,

1a00paToOpHYIO

TEXHUKH O€30MaCHOCTH H
IPOTHBONOXKAPHOW OE30MaCHOCTH

- 000CHOBAHHO, YETKO U IIOJIHO
AacT OTBCTHI HA BOIIPOCHI;

- coOJIroaeT MpaBUiia OXPaHbI
TpyZa, TEXHUKH OE30MaCHOCTH
u IPOTUBONOXKAPHOH

0€301MacHOCTH, pPUMEHSET
cus3

OXpaHbl

IIpome:xyTouHast
arrecTauus
MIPOBOIUTCS
(dhopme 3K3aMeHa.
OK3aMeH BKJIIOUAET
B ce0d KOHTpPOJIb
YCBOCHUS
TEOPETUYECKOTO
Marepuana,
KOHTPOJIb YCBOCHHUS
MIPAKTUIECKIX
YMEHHI.

Ouenka 3HaHUUA U
YMEHHM
OCYIIECTBIISICTCS  TIO
5-0aJIbHOM cHCTEME.

.2. KOHTPOJIb ¥ OLleHKa Pe3yIbTATOB 0CBOEHHUSI 00IIMX M MPO(eCcCHOHAIBLHBIX KOMIETEeHIUH

Pe3yabTaThl (OCBOCHHBIC

OcCHOBHbBIE MOKA3aTeJIH OMEHKH

(I)OprI H METOAbI

pean30BbIBATh COCTABJICHHBIN IUIAH;
OLICHUBATh PE3YJbTAT U MOCIEICTBUS
CBOUX JIeHCTBUH (CaMOCTOATENBHO UITH C
MTOMOUIbI0 HACTABHHKA).

KOHTPOJIs U
o01ue KOMIeTeHIHH) pe3yJabTara
OLIEHKH
YMmenus: KOHTPOJIb 1o
- pacrmo3HaBaTh 33/a4y H/WIK mpoOiIeMy | KasKaoil Teme:
B Npo¢eCCHOHAIBPHOM H/HIIM COIMAIBHOM | - YCTHBIN OIPOC;
KOHTEKCTE; - MUCHMEHHBIN
- aHANU3HUPOBATH 3aauy W/WIHM | ompoc;
OK 01. Boi6upats | mpobiieMy M BBIIEHATH €€ COCTaBHBIE | - peuieHue
crocoObl pelIeHus 3ajay | 4acTH; CUTYaI[MOHHBIX
npodeccuoHaTbHON —  ONpEAETATH dTAIbl PEIICHUS 3a/1a4H; 3a1aq;
NesITebHOCTH, - BBSBIAT M AIPPEKTUBHO HUCKATh | -KOHTPOJIb
NPUMEHHUTEITHHO K | “HpOpMAIIHIO, HEOOXO0IUMYIO JUTSL | BBITIOJTHEHUS
pa3InYHBIM KOHTEKCTaM peleHus 3a/1a4y /Wi NpoOIeMsl; PaKTUYECKOTI0
- COCTaBJISThH TUTaH NEHCTBUS; | 3aJaHUS
OTIpeNIeNIATh HEOOXO0IMMbIE PECYPCHI;
- BIQJETh  aKTyalbHBIMH  MeTonamu | [lpomexyTounas
palboThl B NIpoQecCHOHATBHON M CMEXHBIX | aTTeCTAUS
chepax; MIPOBOJIUTCS B

dbopme dK3aMeHa.
DOK3aMEH BKJIIOYAET
B ce0sd KOHTpOIb
YCBOCHHS

3HaHUSA:
- aKTyaJbHBIH MpOo(ecCHOHANBHBIN U
COLIMAIBHBIA  KOHTEKCT, B  KOTOPOM

MPpUXOAUTCA pa6OTaTI) " KUThb,

OCHOBHBIE MCTOYHUKUA WHGPOPMAIUU U
pecypchl ISl pelIeHus 3a1aq 1 mpoodeM B
npodeccHoHATbHOM  W/WUIH  COITMAIbHOM
KOHTEKCTE;

QITOPUTMBI  BBIIIOJHEHHS paboOT B
poeCCUOHAITBHON U CMEKHBIX 00JIaCTSIX;

TEOPETHUECKOTO
Marepuana,
KOHTPOJIb YCBOEHUS
MPaAKTHYECKUX
YMEHMH.

OneHka 3HaHUA |
yMEHUHI
OCYILIECTBIISICTCS 110
5-0anpHOI cucTemMe
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- Meroabl paboThl B mpodeccHoHATbHON
U CMEXHBIX chepax;

-  CTPYKTYpY IUIaHa JUIS PEIICHHS 3a/1a4;
— TOPSAJOK OIICHKH Pe3yJIbTaTOB PEILICHHS
33724 NpoQeCcCHOHATBHOMN NESTEITLHOCTH.

OK 02. MHcnonws3zoBath
COBPEMEHHBIE  CpEIICTBa
TIOUCKa, aHaim3a u
WHTEPIIPETANN
uHpopmanuu, u
nH(MOPMaIMOHHBIE
TEXHOJIOTUH
BBITIOJTHEHUS
npodeCCuOHATBHON
JESITEIIbHOCTH

JUIA
3aaa4

YMenus:
OIpeNeNsTh
nH(pOpMAIHH;
OIpeseNiTh
MCTOYHUKH MH(POPMALINY;
- - IUNIAHUPOBATh IPOLIECC MOUCKA;
CTPYKTYpPUPOBaTh  TOIYy4aeMyIO
nHpopMaIuIo;

BBIJICNIATh HamOoJee 3HAYUMOE B
nepeyHe HHPpopMaLuy;

- -OLICHUBATh MPAKTUYECKYIO
3HaYMMOCTb PE3YJIbTAaTOB [TOUCKA;

- - o(hopMIIATB pPe3yNIbTaThl TIOMCKA;
IPUMEHSATh cpeacTBa
WHPOPMAIIMOHHBIX ~ TEXHOJOTUH  JUIs
pereHust mpoecCUOHaIBHBIX 3a/1a4;
MCIIOJIB30BATh COBPEMEHHOE
IporpaMMHOe 0OecrieueHue;

- - HCIONB30BaTh Pa3NUYHbIC MH(POBEHIE
cpeacTa s peLeHus
npoeccHOHAIbHBIX 3a]au.

3aJadyu A1 IIOMCKa

HEe00XOINMBIE

3HaHUS:

- HOMEHKJaTypa  WH(OPMAIMOHHBIX
HCTOYHHUKOB, IPUMEHSIEMbIX B
npo¢eCcCuOHANTBHON JIEATETbHOCTH;

- MIPUEMBI CTPYKTYpUPOBAHHUS
nH(popMaLnu;

- ¢opmar odopmieHHS
oKrcKa HHQpopMaIuH,

- COBpPEMEHHBIE CpE/ICTBAa U YCTpOHCTBa
nH(popMaTHU3aLnY;

- TOpSIOK OpUMEHEHUs |
MPOTPaMMHOE obecrieueHne B
npoeCCUOHATIBHON JEeSTEIbHOCTH, B TOM
YyHuclie C HCMHOJb30BaHUEM LHU(PPOBBIX
CPEICTB.

pE3yNbTaTOB

Hux

OK 04. DddextuBHO
B3aMMO/IEVICTBOBATh u
paboTaTth B KOJUUICKTUBE M
KOMaH/1e

YMeHus:

- - OpPraHU30BBIBaTh paOOTy KOJUIEKTHBA U
KOMaH/IbI;

B3aHMOJICMCTBOBAaTh C KOJUICTaMHU,
PYKOBOJACTBOM,  KJIHMEHTaMH B  XOJe
npoecCHoHANBLHON IS TENLHOCTH.

3HaHMA:

- IICUXOJOTHYECKHE OCHOBEI JEATEILHOCTH
KOJIJICKTHBA, MICUXOJIOTHYECKHUE
0COOEHHOCTH JTUYHOCTH;

- OCHOBBI IIPOCKTHOM JICATCILHOCTH.
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OK 07. CopetictBoBaTh
COXPAHCHHIO
OKpYKaromieu Cpepl,
peCypcocOCpeKCHHUIO,
OPUMEHATh  3HaHWS 00
W3MEHCHUU KJIMMaTa,
NPUHIAIBL  OCPEKITHBOTO
MIPOU3BO/ICTBA,

3¢ (peKTUBHO N1eHCTBOBATH
B YpEe3BbIYANHBIX
CUTYaIHsIX

YMenus:

- coOmIoaaTh HOPMBI  3KOJOTHYECKOU
0e30I1acHOCTH;

- OTIpEeNeNsTh HaTpaBJICHUS
pecypcocOepekeHmst B paMkax
npoeCCHOHAILHON ~ JCATENBHOCTH IO
CHEIHAIbHOCTH;

- OCYIIECTBIIATH paboOTy ¢ COOJIOIEHUEM
MIPUHIIAIIOB OEPEkKIIMBOTO IPOU3BO/ICTBA;
- OpPraHu30BBIBATh MPOPECCUOHATHHYIO

NEeSTeNbHOCTh C yY4eTOM 3HaHUH 00
W3MCHCHHH  KJIMMATHYCCKUX  YCJIOBHIM
peruoHa.

3HaHuA:

- TpaBWJIA JKOJOTUYCCKOW OE30IMacCHOCTH
pu BEJICHUU po(heCCHOHATILHOM
IEeSITEILHOCTH,

- OCHOBHBIC PECYPChI, 33JICHCTBOBAHHBIC B
npodeccnoHABHOM IeATEIIBHOCTH;

- IyTH 00ECIIeYEeHUs peCcypcocOepeKeHus;
- IPUHLIMIIBI OEPEXKIIUBO IPOU3BOICTBA;

- OCHOBHBIC HANpPaBJICHUS W3MCHECHUS
KIIMMAaTHUYCCKUX YCJIOBI/Iﬁ pEeruoHa.
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JIucT nomoiHeHHui 1 M3MEHEeHN

n/a

[Tpunaraemsrii k PaGoueit
nporpamme y4eOHOH
JVCLIATUTHHEI
TOKYMEHT, CO/ICPIKAIHiA
TEKCT OOHOBJICHUS

Pemenue xadenpol

Hara

[ [poTokon Ne

IToanuck
3aBEYIOIETO
kadenpoii

N.0. ®amunus
3aBEIYIOIIETO
kadempoit

[ [punoxxenue No |

[ [punoxxenue Ne 2

[ [punosxenue Ne 3

[ [punoxxenue No 4

S Bl Rl [ K

[ Iprtoxenue Ne 5
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